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Silyl-Based Lewis Acids in Solution
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General Introduction

Chapter 1. Formation and Reactions of Silicenium-Ion Adducts with Ethers

Chapter 2. Intramolecular Formation of Silicenium-Ion Adducts with Ethers

Chapter 3. Formation of Silicenium-Ion Adducts with Acetonitrile. Evidence for Non-
existence of the Free Silicenium lons in Acetonitrile

Chapter 4. Formation of Silicenium-Ion Adducts with Ketones. Catalytic Role of the
Adducts in the Reaction of Ketones with Nucleophiles

Chapter 5. Allvlations of Carbonyl and Related Compounds Catalyzed by Silyl-Based
Lewis Acids. Comparison of Lewis Acidity among Tri-, Tetra-, and Penta-

Coordinate Silicon Compounds
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Scheme 1

Base; ether (Chaps. 1 and 2),nitrile (Chap. 3), ketone {Chap. 4).

CD,Cl,

MesSiCl  + NaTFPB e MesSiF etc. (1)
-NaCl
CBCl
PhsCCl +  NaTFPB ——2 23  Ph, CTFPB + NaCl 2)
+  Ph,CTFPB CPCl (3)
Me,SiH Me,SiF etc. 3
€31 3 “PhsCH 3
Method 1
SiRy |*
Et,0 pe "
PhaCTFPB + RgSIH ————p 5 ¢ Ph.CH
CDClp et Et 3
1a-c
1a : RySi = MeySi, 1b 1 RySi = PhoMeSi, 1c @ RqSi = (@Sim
2
Method 2
MesSiCl + NaTFPB Ft20
egoitl + Na —_» 1aTFPB +
ol NaCl (5)

Table 1. NMR Chemical Shifts for Silicenium-lon Adducts with Diethy! Ether(la-c)
NMR Chemical Shifts / 5 (CD,Clo)”

Si

o 2 3¢ (Me) 'H (Me)
MesSi (1a) 66.9" 1.4” 0.61%

[-15.5] [-3.4] [0.08]

PhoMesSi (1b) 38.0” 45" 1.23%
[-17.4] [-5.3] [0.74]

((’;‘))- sive (1) 21.4° 2.9 1.28%
2 [-31.5] [-3.2] [0.81]

a) Chemical shifts for the corresponding R3SiH are shown in brackets.
b) Measured at -70 °C. ¢) Measured at -40 °C, d) Measured at -30 °C.
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Me,HSi OEt TFPB -
VN -Ph,CH Sime,
2a 3a
+
PhoHSI OEt  PhyCTFPB /CDCl, -Et i
2NV “Ph,CH P <:(I) TFPB (7)
2h SiPhs
3b
Ph,CCIO, / CD,Cl, OCIO;
2a Ph,CH P MeSi_~_OEt (8
4
+_Et
o 0CIO,

RoHSi Et i
2NN Céiﬁz TFPB RoSi\_~\_ OFt
2a, R=Me -129 3a, R=Me 67.1 4, R =Me 386
2, R=Ph -133 3b,R=Ph 365

,SiMeR,
RoMeSiH £-Osg, TFPB MegSiCIO,
a)
R=Me -155 12, R=Me 669 45.1
R=Ph -174 2a, R=Ph 380 :

a) A. R. Bassindale and T. Stout, J. Chem. Soc. Perkin Trans. I, 1986 221.

Figure 1. 2*Si NMR chemical shifts (¢) for 3 and related compounds in CD,Cl,.

PhsCTFPB 1) evaporation

+
MesSiH Me;Si-NiCCH, + PhgCH (9)
CHsCN/CHxCl,  2)CDCly o . 3
PB Me3Si
CHACN
J LQI—_

T T T T
a [ 4 2 !

Figure 2. 'H NMR spectrum for silicenium-ion adduct with acetonitrile at -20°C.
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PhaCCl / NaTFPB
P

CHoCl,

PhoCO  + EtSiH

0O
+ Me,SiH
(@]
. e
g ReSH el @ g

= Me3SiH / PhaCTFPB, MesSiCl / NaTFPB

PhsCCl / NaTFPB
CH,Cl,

PhoCHy 87%

LJL—_:] 91% (12)

cis /trans = 40/ 60

o)

(11

0
(13)

Sit=
Scheme 2 _
: H X
“MesSiX” + MesSiH |t
Ro,C=0 ——— | R,C—0SiMey | o ch—?_SiMea
X SiMey
5 6
. Ph;CCI 7/ NaTFPB
PhCH,OSiMe; + =~-SiMe; 2 PRNR (14)
CH,Cl,
(large excess) 70%
R’ NHR’
~_SiF3 + JN __.__CSF___> /K/\
l/\’ L RTYR (15)
R™H THF z
threo
=Y NHR’
SiF. N CsF
SNo~CSiF JL — R/kA (16)
erythro
Scheme 3 Scheme 4
R/ SiF,
R \S-//F W e
Si
NG —~ N\
T N F
H I Nucleophilic Lewis acidic
(2) R center center
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MegSi
NCCH,

Jo_ L f

T T T 1 T  E— T
150 125 100 75 50 25 Q
PPH

Figure 3. e NMR spectrum for siliceniunion adduct with acetonitrile at -30 °C.

Table 2. NMR Chemical Shifts (6)8) for Silicenium-lon Adduct with Acetonitrile

CHLON / Megsi ™ CH,CN MeSi
(Temp. / K) W cie) cieny H o

CH,CNonly  (243) 196 20 1172 - - -

in CD,CN  (263) 196 1.3 1185 063 -13 31.7°

C)

27171 (213) 1.99 )

199 1176 052 -18 284%
1771 {243) 2.42 28 1214 063 -19 367

19/1 (263) 2.32 24 1204 062 -15 385

estimated for 1/ 1 - - - - - 40

a) In CD,Cls unless noted. b} Molar ratio determined by 'H NMR. ¢) Broad signal.

Ph,C=0 + SiMes
MesSiCl + NaTFPB = ——>—3» 0 TFPB® + NaCl  (10)
CD.Cl, Ph P
Sa
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EBOBBRT N DT VMERIEN Y Y L= T AL U EEEE L TR 3 2 L RUZEORIGHE
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