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— HEC-HE SRR AR SR
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H X

__de=
B R

— HEC-HE SRR AR S R
> FBESRENFSEC-HESERNRSBEK
> Bt @t BEREMFTEC-HRSERNMRSIBEK
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g
A

BNP 1350
BNP-13502 —fh#h N FHIEs|
&, BEEmXEiEEENE
a
g i

flusilazole

Annaliese K. Franz, et al. J. Med. Chem. 2013, 56, 388.
Kazuhiko Takal, et al. Org. Lett. 2015, 17, 3102.



Ar—X + [Si—Y

-XY @
Y = SiR4", H
3 > ~-«—— Ar—M + [Si]—X
- MX

Ar—H + [Si]—SiRj3' M = Li, Mg
- HSIR';
\_ J
- N
2 iv Ph3CB(CgF 3 iv DTBP
Ar—H + [s—H | 20U PeBBeTsh - Ar—H + [S]—H
2 equiv 2,6-lutidine, r.t. PhCF3, 130 °C
Ar—H + [Si]—H Ar—H + [Si]—H
+ H-acceptor -H,
L y

Chinmoy K. Hazra, et al. Asian J. Org. Chem. 2021, 10, 334.
Congyang Wang, et al. Sci. China. Chem. 2015, 58, 1266. >
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Z FEC-HESEREAN RS EE
> WESEHEAFSEC-HESERMNERSBE
> Bt Wi, BEEECFEC-HESERNRSBE
> LewisEifEt S EC-HBSHRNESBE

= BESRE




HEERBIENSEC-HESERAR S ARE

Me;3SiOSi(H)MeOSiMe; + Me;SiOSiMe,0SiMe; + Me,Si(OSiMe,)OSiMes
2 mol% (PPhs),(CO)IrClI 75% 5% 4%
>

Me;SiOSiMe,H Benzene, 60 °C, N,

+|PhMe,SiOSiMe; | +  PhMe,SiOSiMe,H
2% 1-2%

hv, r.t.
O - s - Oron -
0.1 mol% RhCI(CO)(PMes),
30 mL 2.1 mmol 16.5h 0.0079 mmol  0.0147 mmol
3.76%
hv, r.t. N SiEt
Y+ e - %
1 mol% RhCI(CO)(PMe3), =
16.5 h 167%
o:m:p = 4:58:38

M. David Curtis, et al. Organometallics 1982, 1, 884.
Masato Tanaka, et al. Chem. Lett. 1987, 16, 2375.



HEERBIENSEC-HESERAR S ARE

SiMe;H X __Pla(dba);
+
@[ . o @[
SiMe,H SiMe,H
</ CH3 CI OMe
CC @ @ @
SiMe,H SiMe,H SiMe,H SiMe,H

87% 84%, o:m:p = 18:54:28 81%, o:m:p = 59:30:11  84%, o:m:p = 87:10:3
a7
] RS,
| \ |
SIMezD . Ptz(dba)3 Si . SIMezx
—>
_ 80°C,96 h _ _
SiMe,D SiMe,H SiMe, X'
56% 11: X=X'=D
12: X=D,X'=H
1:X=X'=H

Masato Tanaka, et al. Organometallics 1993, 12, 2065. 8



HEERENSEC-HESERMRS(BEL

Sl
HE B4 12 @[ S.MeZH
SiMesH
3 [Pﬂxwe;
SIMGZ/O SIM62/© \S —[Pt]-H
O - o
Me2 8 S|M€2 S|M€2H
4
|M62 H2
O L
SiMe
2 5 2

b
@( [Pt]

M62



HEERBIENSEC-HESERAR S ARE

+
K
- |:| ~
PtCl,/TpMe2K < N7B=N
(Me3SiO),MeSiH + H-Ar » (Me3SiO),MeSi—Ar + H, N N N
_ 150-200 °C \ N
(10 equiv)
TpMe2K
(Me3S|O)2MeS| / l (Me3S|O)2MeS| / l (Me3S|O)2MeS| / l
—/ OMe —/ Me —/ ClI
35% 62% 45%
o:m:p =14:57:28 om:p =0:71:29 o:m:p = 0:75:25
GD GD
1 mol% [RuCl,(p-cymene)],

R';Si—H + H@ » R',Si 7\

12 equi =|= toluene, 200 °C, 16 h =|=

.2 equiv R2 R2

o 9 examples

o/

DG = />,§ Cg_g up to 94% yield
Me7‘ ;N ' 1B N =
v u— N

Miki Murata, et al. Chem. Lett. 2007, 36, 910.
Miki Murata, et al. Chem Lett. 2012, 41, 374. 10



HEERBIENSEC-HESERAR S ARE

5 mol% TpMe2Pt(Me),(H)

200 °C, 48 h Si
Mez

0.5 mol% RhCI(PPh3);
>
1,4-dioxane
135 °C, 15 min

15 examples
up to 96% yield

0.5 mol% RhCI(PPhs);

. 1,4-dioxane
SiMeH 135°C, 45 s
1a 1a-d 2a-d
2a + 2a-d 9% [2a:2a-d = 87:13]
KIE = 6.8
John F. Hartwig, et al. J. Am. Chem. Soc. 2005, 127, 5022. 11

Kazuhiko Takali, et al. 3. Am. Chem. Soc. 2010, 132, 14324.



HEERBIENSEC-HESERAR S ARE

R—Si—HH 1 mol% [Rh(cod)Cl], R, R PAr N
S 3 mol% dppe-Fq Si /~3a 2 _
/7 _15mol% (Et0)SiH T\ 2 Ar= -3 F
s—~¢*?  toluene, 145 °C, 5 h S - PAra F F
R R’ dppe-F2o

13 examples
up to 96% vyield

R Rh'-Cl R
/
\SI Si-H R—Sl—HH
Si-Cl / |
Rh'-H S
R Sl—Rh'” Rh”'
R— S|

\ /(

Seiji Suga, et al. Org. Lett. 2017, 19, 2564. 12



TE R ENSEC-HE SRR S REX

_/R2 1 mol% PtCl, )\ _R2
Q—@ 1 mol% TpMe2K o \ Y 10 examples

72-94% yield
Y 0.5 mL THF, 140 °C St °yie
R',Si—H 4h R' R’

PtCl, TpMezK 1a

2a Me28|

5 :Y

M628| MGZSI

_[Pt] @ [Pt]
H 6 \
M628| / O
Me28|

[Pt]

[Pt]~
H \ -
; e

13
Miki Murata, et al. Chem. Lett. 2016, 45, 857.



HEERBIENSEC-HESERAR S ARE

R
0.5 mol% [RhCl(cod)], O Q OO
12 mol% (R)-binap > examples PPh
SiH, 73-95% yield 2
1,4-dioxane 70-81% ee PPh,
Q. : 99
1 R 2
R R'
2.5 mol% [RhClI(cod)], Q_Q O .
7.5 mol% (R)-DTBM-SEGPHOS g < Bu
> M D O PAr
o] 2
| CH,CICH,CI, 50 °C, 24 h Ry Ar= % OMe
M H-sir, o PAr,
@ 5 examples < O 'Bu
56-94% yield O
77-93% ee
R 0
| R
R-Si-H | &R { O TMS
R 1 S 0o PAr
/\ \ R 7 N 2 Ar = —g
_ ™ 10 mol% [RhCl(cod)], — T 26 examples o) PAr;
M T10mol% [s}Lad 21-98% yield | { O
56-97% ee o ™S
R2 48 h

Kazuhiko Takai, et al. Angew. Chem. Int. Ed. 2013, 52, 1520.
Kazuhiko Takai, et al. Org. Lett. 2015, 17, 3102.
Wei He, et al. Angew. Chem. Int. Ed. 2015, 54, 6918.



HEERBIENSEC-HESERAR S ARE

path a Ar-H

Intermolecular
dehydrogenative
silylation

path b
Intramolecular
dehydrogenative
silylation

path c

Desymmetrization
C-H silylation

10 mol% [RhOH(cod)],
10 mol% TMS-segphos

p-xylene or neat ArH
40 °C

R

n
Pr\ * _\\‘Ar
Si

\/\

17 examples
54-88% vyield
61-93% ee

n
Pr\ . ‘\Ar

Si

— G0

Wei He, et al. Angew. Chem. Int. Ed. 2017, 56, 1125.



HEERBIENSEC-HESERAR S ARE

b Condition of this work (1) .
Pry Me
Si-Me 5 mol% [RhOH(cod)] St
10 mol% (R)-TMS-segphos, 40 °C> Me
Q O Me  condition of this work (Il)
4 5 mol% [RhOH(cod)], 5

10 mol% (R)-TMS-segphos, 80 °C Condition I: 23% yield, 6% ee

Condition Il: 84% yield, 3% ee
5 mol% [RhOH(cod)],

10 mol% (x)-TMS- segphos 40 °C

Cl
PN
~
» No reaction
then 80 °C, 24 h
ares
6

\ N\—ClI
"Pr
(s> 5 mol% [RhOH(cod)], \Si S
! S 10 mol% (*)-TMS-segphos
(X0 - G - OO
8 2a 9 (not observed) 10 (91%)
\ Cl
'V'e\S/H 5 mol% [RhOH(cod)]; S
| S o
e
(x)-11 2a 10 mol% (S)-TMS-segphos (£)-12 (73%)
(-)-11 (>99% ee) 10 mol% (+/-)-TMS-segphos (-)-12 (71%, 98% ee)
(-)-11 (>99% ee) 10 mol% (S)-TMS-segphos (-)-12 (70%, 94% ee)
(+)-11 (98% ee) 10 mol% (S)-TMS-segphos (+)-12 (73%, 94% ee)



TES BT EC-HE SRR S BT
< g

SiH, 2 mol% [Rh(cod)Cl], Si 73 examples
\ — 4 mol% (R)-DTBM-Sethos J \ / N 52-83% yield
CA \ B'\ toluene, 35 °C RVA B/\RZ 15-99% ee

[Rh(cod)CI] + (R)-DTBM-Segphos

P<
(H < “Rh'-ClI
5 P 1 -si-H
oy A

—(EZ/*P \—S .m*

Wei He, et al. Angew. Chem. Int. Ed. 2021, 60, 4245. 17



HEERENLTEC- Hfﬁ Sk i BB

QZ P(Bu
SIHzAr 1 mol% [RhCl(cod)] Sl Ph,P” | (Bu)
3 mol% L1
toluene, 70 °C, 6 h

: Fe =
‘ ! Me
E L1
X= NR, O,S 24 examples
30-91% yield
58-99% ee

1 mol% [RhCl(cod)],
3 mol% L3 >

toluene, 100 °C, 12 h

SiH,Ar?

5 examples
40-80% yield
85-91% ee

1 mol% [RhCl(cod)], R’

: ( O
2.2 % (S)-S h E
mol% (S)-Segphos R2 : O PPh,
Si, X O P h2

l IIR3 < O
1 H 2 0
15 examples .
41-72% yield (S)-Segphos
80-99% ee

Chuan He, et al. Nat. Commun. 2021, 12, 1249.

Chuan He, et al. Org. Lett. 2021, 23, 1367. 1
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B Bt BEREECSEC-HESHEIRMNRSBEL

OR2 ORZ ! i

4 mol% 1d y
Q/ +  [Sil—H Moo ¢ o @: ! \ _sc
Benzene _ ' N |

[Si] ' By~

R1 120 °C R1 N
7\

17 examples
17-90% yield 1d

RT -40°C
[d6]Benzene

/S\
N——Sc
tBU ' CH28IM€3

PhSiH; PhSiH,CH,SiMe,

OMe
C[ 80°C. 1h OMe

Benzene SiPhH,
SiMe, PhSiH, \
1.5 eCIUIV 3a 79% THF
~
S Sc \\Sc/ \
_Sc > \ 7
LA 30 C 1h NTHF
THF O Toluene ./
1e 69%Me Bu 1f 76%
60 °C
[d6]Benzene

Hy PhOMe
Zhaomin Hou, et al. Angew. Chem. Int. Ed. 2011, 50, 10720.

20



Wt Bt BERENSTEC-HESERIRSISIK

=S —
\/SC\ ) or \/S?c\:l
tBu/NTHF CH,SiMe; ] u/N 1\
1c 1d

Y t
/Bu
THF
M N
] eSinPh & \SC/H\SC/ o
\
// \ / \\H/ S OMe
N THF
Bu A H
>Si: |é
PhSiH; \/SC H,
fBu/N N\

21



B Bt BEREECSEC-HESHEIRMNRSBEL

X o t N
=2 mH 20 mol% KO'BU _ po T, 1y
Z N 3 equiv [Si]—H A~N

\
1 R 2 R

24 examples
45-83% yield

20 mol% KO'Bu ’ .

(@i) S

: 3 equiv [Si]—H > 151
4

23 examples
31-95% yield

MeO o ] MeO MeO
N 3 equiv [Si]—H N Et,Si N‘
M

\

|‘\/|e Me

e
64% 9%
SiEts
MeO o) .
D \© MeO SiEt,
Et;Si \©i
OMe
o:(m+ p) > 20:1 o:(m+ p) > 20:1 mono:2,5-bis = 5:1
43% yield 55% yield 42% (mono) + 8% (bis)

Robert H. Grubbs, et al. Nature 2015, 518, 80. 22



Wt Bt BERENSTEC-HESERIRSISIK

Et,Si Et,Si
+ +
Et,SiH © o N H—H Ny
H K 1 Me
N Et;SiH N
Et' otBy
@@ :

[(Kpfsuul

(KO'Bu), A SiEts
N H

7
H—H
+
msmt?,
N

™
ot
2
Q
o
L.
PN
—
(4 ]
=-<
D
fz »
m
E\ b
o Q-9—m
@ |
S om
A
—
N
y/
2
m
o
—
(3,]
Zd
(0]

23
Robert H. Grubbs, et al. 3. Am. Chem. Soc. 2017, 139, 6867.



Wt Bt BERENSTEC-HESERIRSISIK

R2
A\
53 \\ I,l N\
Ri SiR 3 R2 _ R2 /K\+ R1 R2
X 3 3| ‘\ *
| P N o mSiR33 R3;SiH R A @ > =t )
Minor R’ Ma?or R’ F|{3 R R
‘BuO -
3 OBu
R S/'_—R3 R RS 2 K+ 2 K+
R2 R3" ' R2 R3 RS3 ",,S/ o® R® \ R® -
2, i—O'Bu \ \
Ny or N Si{—OtBu |3 @ - or + Ha
N N R N N
5b '\ 1 5a '\ ) R3 3a h1 3b h1
Minor R Major R Major Minor
\ R2 B R2

Anton A. Toutov, et al. J. Am. Chem. Soc. 2017, 139, 6880. 24



Wt Bt BERENSTEC-HESERIRSISIK

H ) 5 H
| I | X OR s 5 mol% [Ca] B OR or ! .
Pr é 'Pr |// + [ |] Benzene, 80 OC, 8 h // [SI] /é\ r
SN NN R R St
=N "N Nx 26 examples =N E NS
Ad \‘ N 17-90% yield Ad \ Ad
\ R-ﬁ\ J) + PRSIH: Taene, 80°C, 8 h R-ﬁ,\ /] |
H,C
H R = Me, Ph X=0,S, NMe
(1) [Ca]
6 examples
50-98% vyield
H OMe | |
l Pr /: iPr
'Pr /: Pr lfl
PEAN 7 N NN
/NN NN ! =N_ "N Nx
=N "N N L > E
\ E Hexane Ad \= Ad
Ad \ / Ad rt. Ca
Cia O/
H
(2) Br
. 5
Jianhua Cheng, et al. ACS Catal. 2021, 11, 2041. ) 25

Jianhua Cheng, et al. ChemCatChem 2022, 14, €20220006.



B Bt BEREECSEC-HESHEIRMNRSBEL

-(p-CHz-C6H4-Me) + ”HexSiH3

- nHeXsti-p-CHz-C6H4'Me
OMe

©/SiH2”Hex

"HexSiH;

-H(2)

OMe




-
H 3

— FEC-HESE

LI

H X

ot B i SRR

> FBESRENFSEC-HESERNRSBEK
> Bt Wt BEREAMFEC-HRSERNRSIEE

> LewisER{EU S EC-HRSE

= 255

CES

ot B Rl SR EEX

27



LewistigfE L A EC-HESEEMR S (B EE

E + E
+ + H -H
+ E ‘_—‘ E —_ e L
n-complex c-complex
Wheland intermediate

1.8 mol% BCl
+  ClySiH MO 2+8 Qsms +  various [Si] by-product
Sealed reactor

> 270 °C, 900 psi 40% yield
BCl; H=SiCl;

S|—H---BCI3

H—BCl,
S|C|3 ©

Jay K. Kochi, et al. J. Am. Chem. Soc. 2000, 122, 8279.
D. E. Hook, et al. Ind. Eng. Chem. Res. 1959, 51, 131.

28



LewistigfE L A EC-HESEEMR S (B EE

H

catalyt|c Ro catalytic

H SIRZ B(CeFs)s/ Si_ _. B(CeFs5)a/
O O 260|2 CsH3N Q_/] Yy _26CL-CaaN o
- —
- “H-H

+
Silafluorenes & .
silaindenes RoSiH,
HB(CgF5)3
thHs: PhaSi™ 1Base
4a

B(CsFs)3 “
v ey

+
HBase

HB(CeFs)3

Michael J. Ingleson, et al. Organometallics 2014, 33, 7241. -



LewistigfE L A EC-HESEEMR S (B EE
:‘;\1 (QE » 4 o+ SieH c:hzc'j):;;'?’;;je:‘r’)“» |—Ph

R3
1 2 6
40 examples
34-92% yield
N7 B(CeFs)s
PhSiH;
H2 +
SiH,Ph
\@/ Ph
& | SITHB(CoFs)g
H H A
PhHzSi  H ‘A~ BC6F5 SN
\ N@ o

30
Zhaomin Hou, et al. J. Am. Chem. Soc. 2016, 138, 3663.



Lewist{E L B EC-HES IR S (BEE

20 mol% B(C6F5)3
20 mol% Cl,-Py

@\ 1.0 equiv PhsSiH Phs&/@\ + Cji

S DCM, 20 °C, 36 h

5 mol% B(CLF.) 56% yield 34% yield
moOl/o 65)3 - .
5 mol% Cl,-Py R =H, SiPhs

{/ \E 1.0 equiv Ph3SiH /@\ /\_‘/R
By > Phssi By T g Bu

S DCM, 60 °C, 24 h S
70% yield 17% yield
R = H, SiPh,
_ HB(CsF5)3
HB(CgFs)s v
’ +
— E + C|2'Py /
L3
2 R, RySi— g7 ™~
@H R—Si—H---B(CeFs)s
i o R I Cly-PyHHB(CgF5)3
B(CoFsls
A - H-H
B(CsF5)3 :
o * ReSIH B(CsFs)3 + Clo-Py
I\
R3S| E =~
E=NRorS 31

Michael J. Ingleson, et al. Chem. Commun. 2014, 50, 5270.



Lewist{E L B EC-HES IR S (BEE

[Si]
N 5 mol% B(CgF X
Rm + Hydrosilane ° B(Ce 5)3> Rm
Z =N 120 °C, C¢Dg Z =N
1 2 4
SiPhg SiPh;
(o)
(:E\g 5 mol% B(CeFs)y @ v s Smol% BCeFoy @E\g . ©\/§
N 120 °C N rt. N N
\ 1a:2a=1:2 \ 1a:2a=2:1 \ \
94% 1a 2a 48% 42%

a: Disproportionation Reactions

SiR'\yHp-1
X B(CgF5) X X
2rE T 4 Ry SH, ——2 » R + RELTN
Z N r.t. Z N Z N
49% 49%
b: Convergent Disproportionation Reactions
SiPhy
X B(CeF5)3 X X
R N o+ 2PhSH ———= » gL + Rqr N
Z N Z =N Z N

\
| B(CgFs)3, 120 °C, -H,
-

Yuetao Zhang, et al. J. Am. Chem. Soc. 2017, 139, 7399.



LewistigfE L A EC-HESEEMR S (B EE

[Si]
LN L vdresi 5mol%8a R® ©\/> ©
g yarosilane o Al(C<F
Z~N 120 °C, C4Dg Z~N Ehl (CeFs)s
1 \ 2 3 \ 8a
16 examples
77-99% yield
SiPh,H H H SiPh,H
83% D 83% D |4 D 83%D 80% D
©\/\ng + H, 4—120 c Al(CgF5)3 + Ph,SiH, + ©\/\>—D L ©fSLH - + A\ D
N N N—> Al(CeF5)3 N
\ \ *\ \
[2-D]4aa [2-D]8a [2-D]4aa
SiPh,H (95% D D D 94% SiPh,H
N + HD + H, <«29°C A|(CgFs); + Ph,SiH, + Ny
N A' Cst N
\ \
4aa [3 D]8a 4aa
SiPh,D SiPh,D
(>99% D) (>99% D >99/° >99%
N + HD + H, <«'29°C A|(CeFs); + Ph28|D2 @
N Cer)s
\
[Si-D]4aa [3-D]8a [S|-D]4aa

33
Yuetao Zhang, et al. ACS Catal. 2018, 8, 8765.



LewistigfE L A EC-HESEEMR S (B EE

H AI (CoFs)s AN

HPh @
23'.: AI(CGF5 —>A| (CoF5)3

+\
SlPh2
5a N
4aa \

34



LewistigfE L A EC-HESEEMR S (B EE

0.5equiv Ph,SiD, i) 120 °C Ph,SiHD
1 equiv © + - > S +  Ph,SiH,
SN AllCeFs)s  0.5equiv PhMe,siH ) - NMIR N—> Al(CeFs)3 PhMe,SiD

\ 8a Gr)\8a

120 °C

@ H H  siPh,H
“NH—HAI(C4F5)3 IFh2
\' 14a

T\
120 °C Thermally induced 13a
FLP-catalyzed C-H silylation
) 5a
120 °C
: A 1a
"\ 8a Ph28|H2, 120 °C +/

Ph
@)—» SI_ =" (CGF5)
12a

Ph,SiH,, r.t. 35



LewistigfE L A EC-HESEEMR S (B EE

I) 5 mol% B(CeF5)3

50 mol% CaO N
N. IR CgHsCl, 120 °C, 12 h = R
R.@ + MePhSiH, — - |

(5 equiv) i) 5 mol% B(CgF5)3 S
120°C, 12 h Me" Ph
5 mol% B(C6F5)3 N
(A) N + MePhSiH, 50 mol% CaO - /(:[
/©/ (5 equiv) CoDsCl, 120 °C Me S,
Me Me Ph
time (h) conv. (%) vyield (%)
6 40 33
12 55 40
24 61 43

+ -
l [Si]-Npiperigine HB(CgF5)3| - major species detected by NMR

(B) '\O + MePhSiH, 1 equiv B(CeFs)s \©\ i > lHB CGF5 )
(5 equiv) CeDs5Cl, et PhMeHSi”
Me quantitative in 10 min

3

Sukbok Chang, et al. J. Am. Chem. Soc. 2018, 140, 13209. 36



Lewist{E L B EC-HES IR S (BEE

I\O + MePhSiD,

(5 equiv)

Me

5 mol% B(CgFs)s H/DO ; 2he 2l
50mol% CaO N t 6h: 69%
CeDsCl, 80 °C /©/ :

Me land ! 24h: 86%
D/H
5 mol% B(CgFs)s3 N
50 mol% CaO o 4a.q 16% + /@[
CeHsCl, 120 °C, 12h 5 9o D Me Si
Me” Ph
2a-d, 36%

. _
Me—Q—Nj\ > HB(CéFs)3

4 highly
acidic

(a+a')=77% D

are
— No deuteriums on the Cg+p
5

1 equiv B(CgzF5)3
50 mol% CaO

+ -
LH HB(CgF5)3

CeDsCl, r.t., 10 min
conv. = 33%

+
+
Me N\

B(CsF5)3

7 (L =1a)
6, 32%

37



LewistigfE L A EC-HESEEMR S (B EE

o c
N -
Ar H—B(C¢F5)3 | B
Ar [Si]H
Npiperidine
[Si]
(Jer
(.
|

CGFS)S Nplperldlne = \

[Si]— Nplperldlne —
H— BC6F5 |
- ()
\
Ar
SiIHRR' \\ c
+
H— _N iperidine
jj H—B(CeFs)s

N
via @ F
sil_

R™°R
38

Wheland complex




Lewist{E L B EC-HES IR S (BEE

1 mol% 2
1 equiv Si-H
\ 9 -

N neat
I
PG
A N
FGor Feg
Z H 1 mol% 3c ./R
| Si ,
Si\R" toluene R
\R' 140 °C (microwave)

12 examples
up to 99% vyield 3c Me

R Me,PhSiH R
H 2 2 /.
\/\ 0, N
\(J + Me,PhSiH dmol%e2b \(J
z neat, 80 °C, 24 h N7
N
9 examples

up to 86% yield

2b Me

Martin Oestreich, et al. J. Am. Chem. Soc. 2011, 133, 3312.
Martin Oestreich, et al. Angew. Chem. Int. Ed. 2015, 54, 10276.
Martin Oestreich, et al. Angew. Chem. Int. Ed. 2015, 54, 15876.



Lewist{E L B EC-HES IR S (BEE

vacant
coordination

40



Lewist{E L B EC-HES IR S (BEE

5 mol%mFeCl,
5 mol%NaBArF,

2 5 equiv Me,PhSiH PhMe,Si XN
R+ Dhn > R=r D
Z N neat, 100 °C, 60 h Z~N

\ \

17 examples
up to 95% yield

Entry Metal salt p:o Conv.[%]
1 Sc(OTf)3 97:3 68
2 CoCl, 98:2 87
3 NiCl, 97:3 74
4 CuCl, 95:5 55
5 Zn(OTf), 97:3 88
6 AICI; 98:2 77
7 Y(OTf)3 98:2 46
8 Ce(Cl)3 96:4 72
9 Sm(OTf), 99:1 74
10 ZnCl, 99:1 79
11 InCl; 98:2 ) 88
12 FeBr, 98:2 90
13 Fe(OAc), 99:1 35
14 FeCl, 97:3 83
15 FeCl, 95:5 90

Martin Oestreich, et al. Angew. Chem. Int. Ed. 2016, 55, 3204. 41
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[MI—R

[Si]—H

Ar—I[Si] @
[S—H

Ar—[Si] [M]—H
Ar-H

TEERENSECHESH
TR iR S Bk (ST [Si]—H L. Wte&BHLSECH "

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
(S i
<:j; : SRR SRR (MI===H
- o
H ! Ar----H
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L

o-bond metathesis

[M]—Ar

R ®
\ - 7~
R—/Si—H---Lewis acid R3Si E
R

Wheland intermediate

LewisERMEIL TS EC-H SRR B SBEX



TEEBENFSEC-HESERNERS B

M
Ar—H + [Si]—H :
M = Fe, Co, Ni, Cu...

®L. Bt BeERENFEC-HESERNKSBE

R j” (0 XL,

LewisERfEHFEC-HiE SRR B S BB

NMe, -
/ H—Lewis Acid rt Lewis Acid
B i > + H2
+

Roco” "'Ph H—Lewis Base Lewis Base
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