Graphical Indices of Functional Group Transfor mations

How to Use the Tablest

The tables are designed to facilitate finding specific reaction transformations in the text. In some cases, a given reaction appears at several places in the book. In these cases, the primary
section and page entries, where the mechanistic or synthetic details are discussed in detail for a given compound type, are indicated in bold.

Table 1, Table 2: are collections of reactions involving the formation of organosilanes, sorted by the types of silicon-containing starting materials and products, respectively.
Table 3: lists the reactions of selected functional organosilanes in reactions leading to silicon-free products. This table is designed with synthetic organic chemistsin mind.
Table 4: collects some of the reactions associated with silicon-based reactive intermediates. This table will likely be of most use to “ silicon” chemists.

Table 5: isacollation of silicon-containing polymer syntheses from the book.

Table 1: Formation of Organosilanes (Sorted by Silicon-Containing Starting Materials)

Silicon-Containing Starting  Organic Reagent Organcsilane Product Reaction type Section Page
M aterial (Organosilane)
Acylsilanes R'Li /'1 R Nucl eophilic addition 15.7 539
Me,Si o) R'/)\ OH
R,Si
LiAIH, R* R Reduction 15.7 539

BN
Me,si” O HJ\OH

R,Si

! These tables are available as downl oadable EXCEL and WORD files from the Wiley ftp site for this book: ftp://ftp.wiley.com/public/sci_tech_med/silicon. You may also find this
information on the web page starting at: http://www.wiley.com.




hn o OSiMe, Rearrangement 35.2.1.3, 69,
Me,Si < J\ Rk 15.7 541
Si R Si R
/N ]
R R R'
Alkoxysilanes (silyl ethers) HO OH RSI(OR)s Nucleophilic addition, 42, 4.4 99,
(\ (l) transesterification 103
O—coi—
, base O/|S| R
L_o
HO ~ OH Si(OR"), Nucleophilic addition, 45 106
(\ (l) transesterification
O—ci
, base O/|S| R
L_o
H,O N/ \ / Hydrolysis/condensation 9.2.2 259
_Si_ Si
RO OR %O+ \O/]“;N
HO\Si/O\SiIicone RsSIOR' R,Si Hydrolysis/condensation 9.4.2,10.2.2, 283,
? 1023 312,
(or silica), —Sij 318
catalyst / ?
Silicone
RMgBr, RLi N/ \ / Nucleophilic substitution 11.4.1, 12.2, 358,
oS Si 12.3 385,
R"O OR R OR" 388
R,SiCl, R,Si(OR), R,SiCI(OR) Redistribution 12.10.1.4 427
R"JNX R,Si(OR")2, R2SiH; R,Si(OR)H Redistribution 12.10.1.3 425
RLi OSiMe, R Retro-Brook rearrangement 15.1.4 518
RI'?' SnMe, R,/)\ OH
Me,Si
Alkylsilanes AlCl3 R4Si, R';Si R2SIR", Redistribution 12.10.1.2 423

610



EX Nucleophilic substitution with 12.10.2, 429,
Fzgsi/kivnM M RgsimE silicon-containing carbanions 14.2.6, 500,
15.1.1, 511,
15.1.3,16.3.3 513,
565
P N : % 12.10.2, 429,
= cl , catalyst R,Si M R3S'/\/ 14.2.6 500
o OH
)k Me,Si PN 2 15.1.3 513
z R
Base, H
SiMe,
Alkynylsilanes H SiMe, SiMe;  Cycloaddition 12.10.4.1 438
/
= /
Me,Si
SiMe,
S
T H
, CpCo(CO),
. H ! .
Allenylsilanes D / SiMe, Sigmatropic rearrangement 15.6.4 534
Me,Si Y C” H
'’
H
Allylsilanes mMCPBA PhMe,Si PhMe,Si Epoxidation 12.11.2 414
/ -
R R
/\<é\
0s0, PhMe,Si PhMe,S; OH Dihydroxylation 12.11.2 441
/ %/k
R R
OH
Base, then EX Y SiR, /Y SiR, 12.10.2.4, 432,
14.2.6,15.1.1 500,
+ ° 511
,/\V SiR3
E
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CHl,, Cu/Zn SiMe,Ph SiMe,Ph Simmons-Smith 16.1, 16.4.4.3 555,
592
NV
Cyanosilanes R\[( H RsSICN R CN Nucleophilic addition 8.1.4 196
(0] (0]
“SiMe,
Ar RsSICN CN Nucleophilic addition 12.7 400
N |
, PdCl; 2. _-SiMe,
Ar
Disilanes (see also RLi R, s R (R2Si), Ring-opening polymerization 11.3.2 349
Polysilanes) R\S./'/R
|
m
Ph
/ R R Rr R Disilylation 11.4, 358,
R' , catalyst R—S{ R—Si L SI\_R" 12.3.1.2, 390,
Si—R" R 12.6.2 397
R
R
cl iSi SiCl,Me  Transition metal-catalyzed 12.6.1 397
Z 7 (MesphP)PAC, MeCESISIChMe ZN T . v
metathesis
Ph B XsSiSiXa Pha six Transition metal -catal yzed 12.6.1 397
", Pd(PPhs)s : metathesis
o N / N / Redistribution 12.10.1.5 429
—Si—Si_ cl—Si—Si~
C A I I | |
SiR
D (AICI3) R3Si/ 3 Me,Si PN Sivte, Rearrangement (Kumada) 15.4, 15.6.2 Zgg

612
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Epoxysilanes Bu,CulLi O Me,Si OH H Nucleophilic substitution 15.1.3, 16.2 514,
P\ Pr )/K 560
H e
Me,Si Pr
Bu
HX o} S OH 15.3.2 524
X":, i
Me,Si
SiMe,
MgBr, Me,Si i 2 Acid-catalyzed rearrangement 153.2.1 525
(0]
a-Haloalkylsilanes AIBN X (Br \C/S'R Radical cyclization 8.3.23 211
! 2
L SR,
+
AIBN, HSnBu; (Bf H Radical reduction 14.2.5 496
L SiR, LSiRZ
b-Hal oalkylsilanes AIBN ﬁ\ Br @ Radical cyclization 8.3.24 212
SiR
SR, z
Halosilanes M (Li, Na, K) R5SiCl R Si/SiR3 Metal halogen exchange, 3.111, 44,
s nucleophilic attack 11.2.2,11.31 345,
347
M (Li, Na, K) R ?' . (R2Si), Metal halogen exchange, 3.1.11, 44,
g7 nucleophilic attack 11.2.2,11.31 345,
! 347
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R
0
/ R
R3
+ R,Culi
Nu (F)
HO OH
, base
Nu (F)
HO OH
, base
RNH,
R"
R \{/ OH
R
H,O
H,O

RsSil, RsSIOTf

Me;SiCl

RSiCls

RSiCls

SiF4

SiF4

R'sSiCl

R;SiCl, R%;SiOTf/

Imidazole, base

R3SICl

ANV

Si
c”

614

o
R'A\rN “SiMe,

R
O/SiMe3
- R"
R® R

RSiNu, (RSiF,)

SiNug (SiFs”)

?
.0
O— o2
O/Si\ j
o
o
R%SINR,

R\i/OSiRla

R'

R3SIOSiRs

\/
%O/FSI\O}}:N

Carbonyl addition / elimination

Michael addition

Nucleophilic addition

Nucleophilic addition

Nucleophilic addition
Nucleophilic addition

Nucleophilic substitution

Nucleophilic substitution

Hydrolysis/condensation

Hydrolysis/condensation

8.1.2.2,8.15,
851

8.1.2.3, 851,
16.3.3

4.1

4.1

4.1
442

813,115

8.2,10.3

9.21
9.21

191,
197,
217

191,
217,
565

98,
102-
109

99-
102,
105-
106

98-99

106-
108

192,
365

198,
320

258
258



Silica R"SiCls P Hydrolysis/condensation 10.4.1 324
Silica_ _Si
o) "
RMgBr, RLi AN \ / Nucleophilic substitution 11.4.1, 12.2, 358,
PN _si 12.3.1 385,
cl cl ~cl 390
LiAIH, N\ / N\ S Reduction 1141 358
Si Si
c” H” H
\ / RsSiCl T 'T Nucl eophilic substitution 12.3.1.2 390
, Li, other reducing metals R—Si Si\—R
R3SiCl Birch reduction / silylation 12.3.1.2 390
R,Si SiR,
, Li, other reducing metals
S, _ R,SiCl S SR, Nucl eophilic substitution 125 395
X
H924\
SiR
o=
R
H . - —

/ R'sSiCl ™ Site, Nucl eophilic substitution 12.4 394

H R

+
R,Culi
or R,AIH
R,Si(OR),, R2SiCl, R,SiCI(OR) Redistribution 12.10.1.4 427
Hydrosilanes R X RsSiH (RsSi) R,/\/SiR3 Radical hydrosilylation 3321, 54,

12.8.1,14.25 401,
500
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, catalyst

R" R , catalyst

R3SiOH, catalyst

Ti, Zr, Hf catalysts

, BClg

HsCl, PdCl,

, radical initiator

R3SiH

XsSiHX=CI, F, R,
silaphilic catalyst

HSIRs

Y H
Silicone” g’

/ N\

RSiH3

HSiXs

HSIRs

R2Si(OR"),, R.SiH,

HSICls

Ph3SiH

616

(RHSI),

SiX,

R~

H\\_S/SiR3

R>Si(OR)H

: SiCl,

Ph3SI| + CHa

Transition metal-catal yzed
hydrosilylation

Reduction

Reduction, transition metal-
catalyzed

Alcoholysis

Dehydrogenative polymerization
Radical hydrosilylation

Transition metal-catal yzed
hydrosilylation

Redistribution
Redistribution

Redistribution

3.3.21, 11.4,
12.8.2

4411

7.4.2,
11.3.2.2

9.4.1

113222
12.81

12.8.2; 12.8.3

12.10.1.3
12.10.1.5

12.10.1.5

355,
403

103

177,
351

282

350
401

403,
417

425
428

428



a-Hydroxysilanes t-BulLi N N Brook rearrangement 34.2,1512 59,
)T SiR, )T Li 512
H ho H o
R,Si E
R
)T E
H (0]
R,Si
Polysilanes (see also RLi R,SI—5SIR, (R2Si), Ring-opening polymerization 11.3.2.1 350
Disilanes) R,Si—SiR,
AICI; \/ \ / Redistribution 12.10.1.3 425
\S./Si\s. S,i/
e
— 3l I —
/ N A .
ST\ Si. S
I SN GTIRT
N\
. H ! )
Propargylsilanes D / SiMe, Sigmatropic rearrangement 15.6.4 534
: =
Me,Si Y C H
H
. o H . Silicone ] 4. 282
Silanols Silicone ~ S’ R3SiOH, catalyst N o Alcoholysis 9.4.1
/\ |
— Si\
7 (0]
/
R,Si
RsSIOR!, catalyst HO\Si/O\SiIicone R3Si Hydrolysis / condensation 9.4.2, 1022, 283,
? 1023 312,
—Si 318
/ \?
Silicone
Silazanes H,O R'3SiNR, R'3SIOSIR'; Nucleophilic substitution 8.1.3,115 192,
365
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Silyl enal ethers O pase RsSil, RsSIOTf o Carbonyl addition / elimination 8.1.2.2,8.15 191,

R' R ™ SiMe
ﬁ/ A\”N 3 8.5.1 197,
R" R" 217,
R + R',CulLi Me;SiCl RS Michael addition 8.1.2.3,85.1, 191,
— 16.3.3 217,
\ 565

0 R O\

R" R" SiMe,
Vinylsilanes R, R'O X SiR, (R'O)R'/\/SiR3 Radical addition 11.1,14.25 340,
. 500
CO,Me SiMe, SiMey Diels-Alder 12.10.4.2 438

‘ ‘ = COZMe
X SiMe,
+
CO,Me
SiCl i N iti
© P Six, ph” Friedel-Crafts addition 16.4.2.5 577
, AICl3

t-BUOOH HO HO o Epoxidation 12.11.1, 16.1, 440,
— - H 16.2 552-
. 558

Si(i-Pr), Si(i-Pr),
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Table 2: Formation of Organosilanes (Sorted by Organosilane Product)
Organasilane Product Organic Reagent Organosilane Product Reaction type Section Page
Acylsilanes R YO RsSiLi, Cu R YO 125 396
cl SiR,
S R5SiCl S SR, Nucl eophilic substitution 125 395
( R X
AN
SiR
o=(
R
Alkoxysilanes (silyl ethers) ROH R,Si: R 312 47
H - - (0]
Si
/ N\
R" R
t-BuLi R’ R’ Brook rearrangement 34.2,1512 59,
)T SiR, )T Li 512
H OH H (0]
R,Si E
R
)T E
H (0]
R,Si
o XsSiH, X =CI, F, R, R Reduction 44.1.1 103
; )J\ silaphilic catalyst /)\
R R’ OSiR,
H
HSIR; SR, Reduction, transition metal- 7.4.2, 177,
11322 351

, catalyst
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cyanohydrins RY H R3SICN RYCN Nucleophilic addition 8.1.4 196
(0] (6]
“siMe,
organic protecting groups R R oH RL,SiCl, R%SiOTf / R R OSiR* Nucl eophilic substitution 8.2,10.3 198,
3
\i/ Imidazole, base \i/ 320
R’ R'

R"JNX R,Si(OR")2, R2SiH; R,Si(OR)H Redistribution 12.10.1.3 425

R,Si(OR),, R2SiCl, R,SiCI(OR) Redistribution 12.10.1.4 427

Alkylsilanes R X RsSiH (RsSi) R,/\/SiR3 Radical hydrosilylation 3.3.2.1, 54,
12.8.1, 14.2.5 401,

500

R X R3SiH R,/\/SiR3 Transition metal-catalyzed 3.3.2.1, 114, 54,
, catalyst hydrosilylation 12.8.2 355,

403

AIBN AN ’/Br \C/S_R Radical cydlization 8.3.2.3 211

| 2
SR,
+
AIBN ﬁ\ J/Br @ Radical cyclization 8.3.2.4 212
SiR
SR, z

R’ RO x-SR __~~_-SR, Radica addition 11.1,1425 340,

(RO)R < 00
RMgBr, RLi AN \ / Nucleophilic substitution 11.4.1, 12.2, 358,
PN _Si_ 12.3.1 385,

Cl Cl R cl 390
RMgBr, RLi N/ \ / Nucleophilic substitution 11.4.1, 12.2, 358,
PEIN Si 12.3.1 385,

R"O OR R OR" 388
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A/ﬁ\ (R'3Si).CulLi SiMe,Ph Michael addition 12.4 394
_ o CO,R
R OR RN
AlCl3 R.Si, RSi R,SIR"; Redistribution 12.10 423
EX 12.10.2, 430,
RasiMM rRsiT TWE 14.26, 502,
15.1.1,15.1.3 512,
514
AIBN, HSnBu; (Bf (H Radical reduction 14.2.5 499
SiR, SR,
SiR
D (AICI5) R S oI Me,Si SiMte, Rearrangement (Kumada) 15.4, 15.6.2 526,
l 533
H
© ANaix Ph/\/SiCla Friedel-Crafts addition 16.4.2.5 577
3
, AICly
R’ AC] R R R’ 16.4.4.3 593
R )vsnvle3 MSiM%
CHal,, Cu/Zn SiMe,Ph Simmons-Smith 16.4.4.3 592
l//
Allenylsilanes D ) H Sigmatropic rearrangement 15.6.4 534
/ SiMe, gmatrop 9
Me,Si Y C” H
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Allylsilanes

\W/

, Li, other reducing metals

, Li, other reducing metals

/\/CI

—
= , catalyst

D

, catalyst

Base, then EX

y (MezPhP)gPdCIZ

(2}

R'.Si:

RsSIiCl

MeCl,SiSiCl,Me

HSIRs

622

Cycloaddition

Disilylation

Birch reduction/silylation

Transition metal catalyzed-

metathesis

Transition metal-catal yzed

hydrosilylation

Alkylation

3.5.23

3.11,3122

12.31.2

12.31.2

12.6.1

12.8.2,12.8.3

12.10.2,
14.2.6

12.10.2.4,
14.2.6

71

42, 48

390

390

397

403,
417

429,
500

432,
500



Co,Me SiMe, SiMe, Diels-Alder 12.10.4.2 438
| | = COZMG
A SiMe,
+
CO,Me
Arylsilanes HSiCls ©/5iC|3 Redistribution 12.10.1.5 428
, BCl3
_-H SiMe, SiMe;  Cydloaddition 12.10.4.1 438
= /
Me,Si SiMe,
—
T H
, CpCo(CO),
Disilanes M (Li, Na, K) R5SiCl R Si/SiR3 Metal halogen exchange, 3.111, 44,
3 nucl eophilic substitution 11.2.2,11.31 345,
347
Disiloxanes (silicones) H,0 R'3SINR; R'sSIOSIiR'; Nucleophilic substitution 8.1.3,115 192,
365
H,0O R3SiCl R3SiOSIR; Hydrolysis/condensation 9.21 258
H,O N4 \ / Hydrolysis/condensation 9.21 258
Si f
P Si
cl cl %o+ \O/]“;”
H,O N S \ / Hydrolysis/condensation 9.2.2 259
_Si_ Si
RO OR %O+ \O/]“;”
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RsSIiOH, catalyst 0 _H Silicone Hydrolysis 9.4.1 282
Silicone Si 0
/\ |
TS
N
4 (0]
/
R,Si
R3SIOR' (or silica), catalyst HO O _ . R3Si Hydrolysis/condensation 9.4.2,10.2.2, 283,
Si Silicone fe) 312
I 10.2.3 ,
—Si 318
/ \?
Silicone
Silica R"SiCls, R"Si(OR)s R Hydrolysis/condensation 10.4.1 320,
Slllca\o/SI‘% 324
Epoxysilanes t-BUOOH HO Epoxidation 12.11.1, 16.1, 440,
— 16.2 552-
H 558
Si(i-Pr), Si(i-Pr),
Halosilanes HX (X = Cl, OR) Si HSiX3 The Direct Process 1211 382
The Direct Process MeCl Si Me,SiCl, The Direct Process 121.2 382
R,Si(OR)z, R2SiCl, R,SiCI(OR) Redistribution 12.10.1.4 427
o N / N / Redistribution 12.10.1.5 429
—Si— Si Cl—Si—Si~
Cl alcly | |
H3Cl, PdCl, Ph;SiH Ph;Sil + CH, Redistribution 12.10.1.5 428
Hexacoordinate silanes Nu (F) SiF, SiNug (SiFs”) 4.1 98-99
HO  OH SiF4, Si(OR"), 442 106-
o} 108
0— o0
, base —Si
(0] (l)\Oj
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Hydraosilanes ROH R,Si: R 312 47
H. ~ o
Si
A
LiAIH, N\ / N\ S Reduction 1141 358
Si Si
c” N
R"JNX R,Si(OR");, R2SiH; R,Si(OR)H Redistribution 12.10.1.3 425
SR
D (AICI5) R S oIy Me,Si PN Sive Rearrangement (Kumada) 15.4, 15.6.2 536,5
[ 2 33
H
a-Hydroxysilanes )R; RsSi’ R" Nucl eophilic addition 34.2 59
R Yo R'/)\ OH
R,Si
RLi j\s”"'es R Retro Brook rearrangement 15.1.4 518
RR' SnMe, R,/)\ OH
Me,Si
R'Li R" R Nucl eophilic addition 15.7 539
Me,Si o) R’ OH
R,Si
LiAIH, R R Reduction 15.7 539
Me,Si o HJ\OH
R,Si
) . H OH
b-Hydroxysilanes /& Me,Si PN 5 ) 15.1.3 513
Base, R’ o R
SiMe,
Bu,CulLi o Me,Si OH H Nucleophilic substitution 15.1.3,16.2 514,
(o RS 50
H e
Me,Si Pr
Bu
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HX o, OH 15.3.2 524
))“ X.., A
Me,Si
SiMe,
b-K etosilanes R’ RaSi- R’ Nucl eophilic addition 3.4.2,12.4 60,
\/& A/g 395
o R,Si o
MgBr, .SiMe, Me.Si 5 Acid-catalyzed rearrangement 15.3.2.1 525
N 3
(0]
7" o
Pentacoordinate silanes Nu (F) RSICl; RSiNu, (RSiF,) Nucleophilic addition 4.1 98,
102-
109
HO ~ OH RSICls, RSI(OR)s Nucleophilic addition 4.1 99-
(l) 102,
, base 8> Si—R 105-
I 106
L_o
Polysilanes M (Li, Na, K) R ?' . (R2Si), Metal halogen exchange, 3.1.11, 44,
\?i/ nucleaphilic substitution 11.2.2,11.31 345,
R 347
RLi R,SI—5IR, (R2Si)n Ring-opening polymerization 11.32 350
R,Si—SIR,
RLi R, . (R2Si), Ring-opening polymerization 11.3.2 349
/- ~-R
Rog=”
m
Ph
Ti, Zr, Hf catalysts RSiH; (RHSI), Dehydrogenative polymerization — 11.3.2.2.2 350
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AICI; \/ \ / Redistribution 12.10.1.3 425
S_/Si\s' S,i/
| 11—
/IS' g =si—si—
— 3l | —
<7 s\ —Si_ _Si
N RN
/\
. H . .
Propargylsilanes D / SiMe, Sigmatropic rearrangement 15.6.4 534
Me,Si \r/ C” "H
H
Silazanes RNH, R'5SiCl R'3SiNR, Nucleophilic substitution 8.1.3,115 192,
365
Silyl Enadl Ethers O pase RsSil, RsSIOTf o Carbonyl addition / elimination 8.1.2.2,8.15 191,
R' R N SiMe
A‘f N 3 8.5.1 197,
R" R" 217
o} MesSiCl o—SiMe;  Michael addition 8.1.2.3,851, 191,
16.3.3 217,
" — 565
+ R',CulLi RS
R
hn o OSiMe, Rearrangement 15.7 542
mesi I R
Si R Si R
/N |
R" R R'
Vinylsilanes / R Rr Rr R Disilylation 114,1262 358,
R’ , catalyst R—S{ R—Si o Si\—R 397
LSi—R" R
|
R R

627



2 or RAIH

Ph
B pd(PPhs),

J

, PdCl,

A\

, radical initiator

A\

, transition metal catalyst

R'sSiCl

(R'3Si)chLi

X3SiSiXs

R3SICN

HSiXs

HSiXs

/‘1 SiMe,
R

R

[/ 2Cu

SiMe,Ph

Transition metal catalyzed-
metathesis

Nucleophilic addition

Radical hydrosilylation

Transition metal catalyzed-
hydrosilylation

12.4,16.4.2.4

12.4

12.6.1

12.7

12.8.1

12.8.2

394,
576

394

397

400

401

403
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Table 3: Synthetically Useful Reactions of Organosilanes:

Silicon-Fr ee Products (Sorted by Organosilane Starting Material)

Functional Organosilane Organic Reagent Organosilane Product Reaction type Section Page
) ! - R . .
Alkoxysilanes, Silyl Ethers F (H.0) R\{/OSiRls R\{/ OH Hydrolysis 82,827 igg
R .
Alkynylsilanes F, RCHO /SiMes OH Nucleophile-induced desilylation ~ 16.3.2 562
/
/\ R
RO OR _ SiMe, OR Electrophile-induced desilylation ~ 16.4.3 577
Y /
R
CoHr , Lewis acid é
Alkylsilanes H,0,, F w Oxidative desilylation 55.1.1,162 136,
558
0o OH OH
Si
Me,Si /N
R"CHO, F’ RYY Y 16.3 561
SR,
' OH
Y = carbanion
stabilizing group
EX, F RYY Y 16.3 561
SR,

Y = carbanion
stabilizing group
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Allenylsilanes E' (E=H, X, R, RRCOR", RC=0), B E Electrophile-induced desilylation  16.4.5 595
\/‘ /\
SiMe,
Allylsilanes /FL R’ R"WR, Allylation 4421633 104,
N — 564
H o) SR, OH
R=OR’ F
EX (E=H, X, R, RR'COR", RC=0), \/\ ] /\/ Electrophilic substitution 14.2.3.3, 491,
X SR, E 16.4.4 579
RCHO, F NNl R = Nucleophile-induced desilylation  16.3.3,
SIR, Y\/ 16.4.4.2
OH
MCPBA, F’ \/\S_R Ho/\/ Oxidative desilylation 16.2
! 3
©/X \/\SiR ©/\/ Heck-type reaction 16.3.3.1
3
, Pd-catalyst
Allylsilanes (2-aza) R' N~ SiMe, R N Ylid formation (dipolar 16.3.5
_ H cycl oaddition)
F,H", then
Arylsilanes E' (E=H, X, R, RRCOR", RC=0), SiR, E Nucleophile-induced desilylation ~ 14.2.3.4,
X E ©/ ©/ 16.2,16.3.1
E" (E=H, X, R, RR'COR", RC=0), SiR, E Electrophilic substitution 14.2.3.4,
X ©/ ©/ 162, 16.4.1
Epoxysilanes HX, H,0 o 15.3.2

Et,Si LR
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Halosilanes RCOOH, R'OH R"3SiCl RCO;R' Esterification, Lewis acid 41,811
R" + R"3SiCl R" Acetalization, Lewis acid 41,811
/g /\/OH /~/O
HO
H o} H J
(0]
o] R"3Sil (Br) ) Ester cleavage 8.1.21
/lk /lk SiMe.
R’ o R R o7
+
mCPBA R'/\SiRzR" R'/\OH Oxidative desilylation 16.2
R = alkyl, aryl, F, OR,
R" =X, OR
Hexacoordinate silanes X 2- /\X Electrophilic substitution 14.2.3.3
[ /\SiFS}
mCBPA RSiFs” ROH Oxidative desilylation 4.4.2
H20,, F RsSIR" R"OH Oxidative desilylation 55.1.1,
8.2.7.2,8.3.1,
8.3.2.3
Hydrosilanes R > a ABN HSi(SiMes)s R H Reduction 7.21
)(J)\ HSIRs O/SiR3 Reduction (silicon lost during 7.4.2
hydrolysis
B SR ydrolysis)
, catalyst R" R
H
)(J)\ HSi(OR)s O/SiR3 Reduction (silicon lost during 7.4.2,15.7
hydrolysis
B SR ydrolysis)
R" R
H
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EX(E=H, X, R, RR'COR", RC=0),

RA_ N+/R1 HSIR; NR'R® Reduction 7.4.2
J\ R" )V R’
R" R H
. + —_
F,thenE o o Alkyl/hydro-desilylation 16.1
RS- R E R’
a-Hydroxysilanes Ac,0, then D R R Rearrangement, oxidative 15.7
4\ 4\ desilylation
H OH H R
R'R,Si Ao RS
\HZOZ
R"
HJ\ R
HO
F Me,Si.. Nu H )N\U Brook rearrangement (siliconlost  15.7
during hydrolysis
R OH R OH gny ysis)
_ . . + . . OH . .
b-Hydroxysilanes KH or acid (H  or Lewis acid) Me,Si [ H f R Peterson olefination 15.1.2
H ))\ R z
Z
Propargylsilanes F AcO H Vinylogous Peterson ol efination 16.34
R R
/
Vi /
Me,Si H /
Ph
E Electrophile-induced desilylation ~ 16.4.5
NS
)\\

Lewis acid catalyst
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Silyl Enol Ethers EX, Lewis acid o— SiMe, 0 Enol alkylation 85.2
— . R"
R R
R
)(L o—SiMe, o o Enol acylation 8.5.2.4.2
R Cl' | Lewis acid /%Ra R"M R’
R’ R'
OR' o— SiMe, rRo OR" O Enol acylation 8.5.2.4.2
R")VQR' /44 . R"Mﬁ
OR , Lewis acid R R R
o o—SiMe, QH O Aldol 8.5.2.4.3,
/lk . 8.5.245
R" H' Lewis acid or F - RE R* R
R' R'
OR’ o—SiMe, OrR O Aldol 8.5.2.4.3,
)V 8.5.245
R" H =\ R" R’
OR , Lewis acid R’ R R
o o—SiMe, Q Michael addition 8.5.2.4.4,
) )v o 8.5.2.4.5.1
R , Lewis acid or F° - RE
R' } R'
o s
~ o >0 Cycloaddition [4+2], [3+3] 85.25.1,
)L 85.25.2
H R , Lewis acid = o R
Me,Si0 ™ ™
Vinylsilanes E" (E=H, X, R, RR'COR", RC=0), X SiR; XxE Electrophilic substitution 14.2.3.2,
14.2.333,
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X 16.4.2

NaH, HMPA R X SiR, - AN Hydrodesilylation 16.1
E" (E=H, X, R, RR'COR", RC=0), x-SRy o E Nucleophile-induced desilylation ~ 16.3.2
X, F
XX . x-SRy \/\ Nucleophile-induced desilylation ~ 16.3.2
, Pd catalyst, F
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Table 4: Silicon-based and Silicon-Containing ,Car bon-based Reactive | nter mediates (sorted by number of substituents and electron count).”

Silicon-based Reactive Organic Reagent Organcsilane Product Reaction type Section Page
Intermediate
Silylenes (R2Si:) hn R3SiSiR":SiR3 R'>Si: Photolysis 11.2.1
A EN R.Si: RO R 311,312
Si
I\|/IH3 l\|/IH3 Rearrangement 15.6.3
Sie Si
~ = ~H
a-Siloxycarbenes hn, or D /ﬁ\ R Si/o\/ R’ Rearrangement 14.2.1,155
3 LX]
R,Si R \‘ MeOH
(0] R'
R,SI7 Y
OMe
a-Silylcarbenes hn N, Me,Si >3 Rearrangement 15.5
Me.Si Si” T CO,Et
ST Scokt /\
\ SiMe,
PN
Si” TCO,Et
Silylium lons (silyl cationsRsSi*)  ArsC* Y (Y is a non-nucleophilic R3SiH RsSI™ Y Hydride abstraction 3.2
counterion)
Note that most reactions of RsSi* Y (Y is a non-nucleophilic R'3Si\/\ R:SIT Y Electrophilic substitution 3.2

halosilanes (above) formally go  counterion)
viasilyl cation intermediates
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-S i § SiMe = ili iti
b-Silyl cations E ©/ 3 c SiMe, Electrophilic addition 14.2.3.2
9
= SiMe, SiMe, Electrophilic addition 14.2.31,
Ho o 14233
H / /C ,,,,, " E L.
H H
H
H
et /\/SiMe3 E\/cf\/SiMe3 Electrophilic addition 14.2.3.3
Lewis acid X _ c SiR, 15.2
SR R Y
" 3
R R'
R
Nucleophile SiMe, H 14.2.3,15.2.1
1 C+ """ : R.
7 H
H
P %
H
Nucleophile C+ H SiMe, ©/ H 14.2.3.4
Ly
Silyl radicals (RsSi") ROOR HSIR'; RsSi 331
hn, R"CCl i RsSICI 33
R,Si R’
hn FN 154
AcO SiMe, > SiMe,
y N
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Me,Si<_ * _SiMe H idati
0, ING 3 Me,Sie_ /O Autoxidation 154
| Si SiMe,
SiMe, (I)
siMes”
R X RsSiH R,/\/SiR3 Radical hydrosilylation 3.3.21,
» R"O0OR" or other 12.8.1, 1425
initiator
Silyl anions (RsSi) RM, R = H, alkyl, M = Li, K, etc. R'3SiSiR'> RsSi Reduction 34.11
RM, R = H, alkyl, M = Li, K, etc. R'sSiH RsSi Reduction 3.4.1.2
Li, Na, K R3SiCl RsSi Metal halogen exchange 11.2.1,
11.31.1
R YO RsSiLi, Cu R YO 12.5
cl SiR,
R \I& o RsSiM Me,Si Nu Nucleophilic addition 15.7
SiR, R™ TOH
)R; RaSi’ R Nucl eophilic addition 34.2
R Yo R'/)\ OH
R,Si
Nﬁ\ (R'sSi),Culi SiMe,Ph Michael addition 342,124
N - CO.R
R' OR R'/\_/ 2
H (R'sSi),Culi R 12.4
Z
R = 2Cu
SiMe,Ph
E*\ R
=~ "E
SiMe,Ph
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a-Silyl anions Base H _C_ Deprotonation 14.2.6,
Py R™ > SiMe, 15.1.1, 15.1.3
R SiMe,
Base R.Si X nsie C__R Nucleophilic addition 14.2.6
3
| Y N 12.10.2,
c , catalyst R4S RSSi 14.2.6
H OH
/g Me,si” >z , 1512
Base, R’ O R
SiMe,
Disilenes R,Si: R\ R Dimerization 3.1.2,35.1.2
/Si: Si
R R
Li o (|3| Y B Metal halogen exchange, salt 3511
R\ISi_Si\R SI:SI\ elimination
R R
[ R
R
Silenes (R,Si=CRY) R R\Si/ Thermolysis 311
3~ “
RLi o cl R R Metal halogen exchange, salt 35222
R /N\ si— elimination
si” | R ] R
[ R
R
ArR;SIiSiR3 Sigmatropic Rearrangement 11.2.1
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ArMeRSISIiR;

Retro hydrosilylation

Rearrangement

Rearrangement

[4+2]-Cycloaddition

11.21

155

15.6.3

311

Metal halogen exchange, salt

elimination

354

" For each intermediate type, preparations are first listed, followed by reactions.
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" For a definition, see Chap. 3. These reactive intermediates are silicon-containing compounds that are typically unstable at room temperature.



Table5: Silicon-Based Polymer s (sorted by product polymer type)

Silicon-based Product Organic Reagent Organosilane Polymer Product Reaction type Section Page

640

Polycarbosilanes, pendant ‘R, RO’ \/SiRg (RO)R' Radical addition, radical 11.1,14.25 340,
A polymerization 500
-poly(vinylsilanes)
R,Si
RSIT 7Y
-poly(alkynylsilanes) WCls SiR, Transition metal Lewis acid- 1.1
-polyacetyl enes /// M catalyzed polymerization
SiR,
-poly(alylsilanes) WClg f _ Transition metal Lewis acid- 111
-polyacetyl enes // SR, /F\ﬁf catalyzed polymerization
SiR,
Polycarbosilanes RLi, or TM catalyst SiPh, Ph Ph Ring-opening polymerization 114
| *
Poly(siloxanes), silicones H,0 R,SiCl, R\ /R Hydrolysis/condensation 9.21 258
Si
%o’% \o’hr
H,O AN \/ Hydrolysis/condensation 9.2.2 259
o otk
RO OR 0 ~o N
. _0 _H Silicone i 4. 282
R3SiOH, catalyst Silicone ~g 5 Alcohalysis 9.4.1
/\ /
TS
7 o
/
R,Si



Polysiloxanes (silica-reinforced,  Silica RO R o R Hydrolysis/condensation 10.4.1 320,
silica.ajrfacemodification, RO/SI\OR Silica ~Siy, 324
coupling agents) '
R"SiCl3
Poly(sil oxanes); crosslinked RsSIOR!, catalyst (e.g., Ti(OR)a, HO\Si/O\SiIicone RsSI Hydrolysis/condensation 9.4.2,10.2.2, 283,
R,SNO,CR), RTV ? 10.2.3 312,
—g;j 318
/ \?
Silicone
peroxide o st ?ilicone 9.4.3,9.4.4
|-
Silicone” ISi Silicone-O. __0O
i<
Silicone-O H
oSic
0) O-Silicone
|
Silicone
9.4.3,9.4.4
ol _cH N ol :
Silicone”  Si 8 \\S' Silicone” \ISi/\>
— ol
Silicone-O . peroxide / o Silicone-0 ™~ ¢
| 2\
Silicone /O
Silicone
Radical hydrosilylation 9.4.4,14.25
ol _H X o) yarosty ’ ’
Silicone”  Si \\S' Silicone” " Si for
— ol .
Silicone-O - ~ Silicone-O ™~ & mechanism,
, d (0]
peroxide | /5'\ see 1281
Silicone
/O
Silicone
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o} H . ]
Silicone ” N g; \ \ / Transt.lon metal catalyzed 9.4.5
/\ s Silicone . _ Si hydrosilylation
~ (0]
Q -
- Si
Silicone ’ e \
catalyst /O
Silicone
(0] _H Silicone it -
Silicone ~ > S \ \O Transt.lon metal catalyzed 3.3.2.1,
/ \ — hydrosilylation 9.3.1.4,9.3.3,
Si St 9.3.3.1,945
P4 11.4.1, f
/ g 4.1, for
Silicone mechanism,
catalyst see 12.8.2
—Si
7N\
(0]
/
Silicone
Poly(silanes) M (Li, Na, K) R ?' . (R2Si), Metal halogen exchange, 3.1.11, 44,
>si” nucleophilic substitution 11.2.2,11.3.1 345,
! 347
R'Li RSI—5iR, (R2Si)n Ring-opening polymerization 11.3.21 350
R,Si—SiR,
RLi R, 5 R (R2Si), Ring-opening polymerization 11.3.2 349
/R
Rogi=
m
Ph
Ti, Zr, Hf catalysts RSiH; (RHSI), Dehydrogenative polymerization — 11.3.2.2.2 250
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AICI; \/

\ / Redistribution

S,i/
>?i—Si—
—Si_ Si
AN

12.10.1.3

425
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