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Jun, C. -H.; Hong, J. -B. Org. Lett. 1999, 1, 887.
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HydroacylationHydroacylation of Terminal of Terminal AlkyneAlkyne
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Combination of Combination of HydroacylationHydroacylation of 1of 1--AlkyneAlkyne
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for the Synthesis of for the Synthesis of TetrasubstitutedTetrasubstituted PyridinePyridine
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Combination of Combination of HydroacylationHydroacylation of Internal Alkyneof Internal Alkyne
& N& N--AnnulationAnnulation

for the Synthesis of for the Synthesis of PeralkylatedPeralkylated PyridinePyridinefor the Synthesis of for the Synthesis of PeralkylatedPeralkylated PyridinePyridine

CC--C Triple Bond Cleavage of C Triple Bond Cleavage of AlkyneAlkyne
through Cthrough C--H Bond Activation H Bond Activation 

(Ph3P)3RhCl (5 mol%)
2-amino-3-picoline (100 mol%) O

gg

benzoic acid (20 mol%)

toluene, 130 oC, 12 h
Ph

n-C3H7

n-C3H7

93 % isolated yield

O+
H Ph

O 93 % isolated yield

Ph

O

n-C3H7

n-C3H7 n-C3H7

+

Ph-NH2

94% isolated yield
+

O

3 7

n-C3H7 H

O

Lee, D. -Y.; Hong, B. -S.; Cho, E. -G.; Lee, H.; Jun, C. -H. 
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- Mechanism

Hydroacylation of 1-Alkene with 
Aliphatic AldehydeAliphatic Aldehyde
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Double Double HydroacylationHydroacylation of 1of 1--AlkeneAlkene
with 1with 1--CyclododecenecarboxaldehydeCyclododecenecarboxaldehyde

Cha, K.-M.; Lee, H.; Park, J.-W.; Lee, Y.; Jo, E.-A.; Jun, C.-H. Chem. Asian J. 2011, 6, 1926.
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C t l ti  CC t l ti  C C B d A ti tiC B d A ti tiCatalytic CCatalytic C--C Bond ActivationC Bond Activation
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- Application: C-C Bond Activation Promoted Ring Cleavage
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- Application: C-C Bond Activation Triggered Ring Formation
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OO--SilylationSilylation with with VinylsilanesVinylsilanes
through Cthrough C--Si Bond CleavageSi Bond Cleavage
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Development of Rh(I)-Catalyzed O-Silylation

[(COE)2IrCl]2 (0.5 mol%) 100%[(COE)2IrCl]2 (0.5 mol%)
HCl in 1,4-dioxane (3 mol%)

Park, J. -W.; Jun, C. -H. Org. Lett. 2007, 9, 4073.
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Efficiency of Catalytic Systems for O Silylation of AlcoholEfficiency of Catalytic Systems for O-Silylation of Alcohol
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Feature Article: Park, J.-W.; Park, Y. J.; Jun, C.-H. Chem. Commun. 2011, 47, 4860. 



Purified by Column Chromatography!!

- First Grafting Study Using Allylsilane

Purified by Column Chromatography!!

Shimada, T.; Aoki, K.; Shinoda, Y.; Nakamura, T.; Tokunaga, N.; Inagaki, S.; Hayashi, T.
J. Am. Chem. Soc. 2003, 125, 4688.

- Preparation of Periodic Mesoporous Silica Using Allylsilanep p g y

benzene-silica
mesoporous hybrid

Kapoor, M. P.; Inagaki, S.; Ikeda, S.; Kakiuchi, K.; Suda, M.; Shimada, T. J. Am. Chem. Soc. 2005, 127, 8174.

Catalytic Cleavage of C-Si Bond
: Efficient tools for Grafting of Organic Functional Group
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Modification of Silica Gel with Pyrene Deriv.
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Park, J. –W.; Jun, C. –H. J. Am. Chem. Soc. 2010, 132, 7268.
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Highly Robust Immobilization Method
Using OligomerUsing Oligomer
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- Application
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Catalytic Grafting Using Catalytic Grafting Using MethallylsilanesMethallylsilanes
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Solid State 13C NMR
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Syntheses of Functionalized Syntheses of Functionalized methallylsilanesmethallylsilanes
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Immobilization Immobilization of DABSYL Dye onto Silica Gelof DABSYL Dye onto Silica Gel

Sc(OTf)3 

CH3CN, room temp.
Silica

gel
Dabsyl-immobilized

Silica gel

CH3CN, room temp. 

Sc(OTf)3 

CH CN t
Silica

gel
No reaction

CH3CN, room temp. gel

Immobilization Immobilization of of FerrocenylFerrocenyl Group onto ITO GlassGroup onto ITO Glass

Sc(OTf)3 (x mol%)
+ CH3CN, room temp. +

10

15Current
(A)

0

5

 Bared ITO

10

-5

Funtionalized ITO(10mol%)
 Funtionalized ITO(2mol%)

0.8 0.6 0.4 0.2 0.0 -0.2
-15

-10

Potential(V
)

 Funtionalized ITO(10mol%)



NO ONO O NO O

N
N
N

C
OO

N
N
N

C
OO

N
N
N

C
OO

Sc(OTf)3 or triflc acid 
(10 mol%)

toluene/acetonitrile=1:1
Si

OO Me
Si

OO Me
Si

OO Me

toluene/acetonitrile=1:1
rt, 8 h+

OHOH OHOH OHOH
OHOH OHOH OHOH

glass slide after treatment with 
piranha solution N CH3

N CH3 N CH3 N CH3

N
Collaborated withCollaborated with
Prof. Prof. InjaeInjae Shin (Shin (YonseiYonsei Univ.)Univ.)

C
OHNC

OHNC
OHN

N N N
C

NH
O

O

Phosphate
buffer

(pH=8.0)
/ t 8 h

jj (( ))

Si
OO Me

N
N
N

Si
OO Me

N
N
N

Si
OO Me

N
N
N

O

O

/ rt, 8 h

OO MeOO MeOO Me H2N

Park, S.; Pai, J.; Han, E. –H.; Jun, C. -H.; Shin, I. Bioconjugate Chem. 2010, 21, 1246.

Si
O

O Cl
EtO

Three steps 

Silica Ball
(10 m)

OH
OH

Si N C
O

O
N

O

M
(  )

Si N
N N

O
O

Me

Sc(OTf)3 (10 mol%) / MeCN, rt

GOx

One step
( )3 ( ) ,

GOxGOx activities
(1/8 mg GOx-silica)

GOx

One step

Three steps 

-D-glucose + O2

-D-gluconolactone
+0 50 100 150

One step

[H2O2] +
H2O2

0 50 100 150[H2O2]
(M)
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- One step Approach vs Multistep Approach

Si NMe N
N

O
O N

O

O+One-step
Approach

M th ll l ilMethallylsilane

Multistep
Approach

Alkoxysilane

O

O

N

O

O O

toluene

+

toluene
reflux, 24 h

Multistep
Approach

Alk il

One-step
Approach

M h ll l il
>Loading

Efficiency :
AlkoxysilaneMethallylsilaneEfficiency

Functional Functional MesoporousMesoporous MaterialsMaterials
: Direct : Direct CocondensationCocondensation with with : Direct : Direct CocondensationCocondensation with with 
TrimethallylsilaneTrimethallylsilane for SBAfor SBA--1515

DIRECT APPROACHDIRECT APPROACH



f li k h i t

- Clickable Mesoporous Silica: N3-Functionalized SBA-15
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Nakazawa, J.; Stack, T. D. P. J. Am. Chem. Soc. 2008, 130, 14360.
Malvi, B.; Sarkar,B. R.; Pati, D.; Mathew, R.; Ajithkumar, T. G.; Gupta, S. S. J. Mater. Chem. 2009, 19, 1409.

Limitation

- New Approach: Trimethallylsilane with Long Linker
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- Preparation of Pyrene-SBA from PYRENE-METHALLYLSILANE

methallylsilane : TEOS 
= x% : 100-x%

TEM IMAGES

x 1 x 5 x 10x=1 x=5 x=10
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= x% : 100-x%
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SSummary

1 Chelation-assisted C-H and C-C bond cleavage can1. Chelation assisted C H and C C bond cleavage can 
be applied for various organic transformations.

2. Catalytic C-Si bond cleavage of alkenylsilane is 
utilized for immobilization of functional organic 
molecules onto solid surface. 
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