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0/,261-H/! /1-A4-"W1-*"1 1*1 (-H/V A-T ;57 .E/6-/ .V M[! ] 5-65! -.! 6%E%3T/! *4! OT>! 061-Hpl-*"1 %" ,!
.266/..-H/10/ , 261-H/1/1-4-"%1-* " 11*1EQ* , 26/!.-1%672*0/ * / . \KIRAGS/ 4 /NI ZSI!

29: "D I>HE! ; 5%, -24V6%1%T#N/ , - 10%4*1/62T%01 O T>1 . -T#1%1-* " IH-%!15/167/%H% (/1 <& OTA-13* ", |
*61.-T06#67*321%" /. I!

R R, . R, ~
S/i§7 | S‘I/E S|/I\ R /nPr
OGNS L )
Ligand gl N T Q O
O HCI O HCI
6 7 8 9
SilIC activation '-H elimination C!H activation

reductive elimination

27"10%4*7/621%0! OT>! .-T#I%L-*"1 *&! %0/ /.1 ]-15! 5#,0*.-1%"/.! %&&*0,/,! 15/1 6*00/.E*",-" (!
-THGHOT-616*AE*2" , .12 5-.1.10%1/ (#[!15* ] /H/0[!10/a2-0/ .11/15/0-* (1%!. 2-1%31/15# , 0% .- T#1! (0*2E!1*!
15/1%07" /! .23.10%1/ .11 A-THTo01-* " | *81 616*5*7.1 >NIRA65/ 4/ NIU%S["®! %4-" /.1 >G! %™ , | >HIRA65/4 /!
NIUSS[Pe1% ™, 1.-T% " *7.1>LIRAB5/ 4/ INIUBS[™NI*01 54 , 0% . - THTO01-* ™ 1 *816%03* * #7! (0*2E."*1%65-/H/ , | 3#!
A-TOI*0IA-TS/L/0*%1*413* ", 18*04%L-* " [I] 5-65! (-H/!.-T% " /NI/15/0/ ,1%0/ = / . 1>>1%"  ISLI-"672,-* (!
**/L80/71 A-T=>1 3*" 1 RABS/4 /! NIUSI! =571 &*T1%]-" (! A-T=>09T>! ,/5#,0% (/" %l-H/! .-T#T%1-*"]
E0*6//, .1150%2(5!%!6#67*4/1%%l/ ,!-*1/04/ ,-%L/[1620"-.5/ ,115/19TA-13*" , I-"115/1E0* , 261. 1 >A[!
SII>J[%", I>MIZ5*./14/15% ,16% " 1%H*>-,12% , /.-0%37/1, *231/! .-T#1%!1-*"|!

5/ (%0, -7 (1 1571 %3*H/V0/%6L-*" .[! 15/1 -0-,-24V6N1%r#W/ !, /5#,0%(/ " %l-H/! ,-4/0-Whl-*"1 *g!
3/ WH1ALI5#].-T%"/ .V SKUH-%! LN /T/61-H/Y L-THT0L-* 1 *6) L] >, -68/0/ 711 I#E/ .1 %81 OT>1 3%" , D!
J1/61-H/VOR.EYST>13*" , 1%8115/1 4 /1541 (0%2E!6*04- . 15# , 0% .-T%" /1 ANI%™ , 1 1 "#$ 1VOR. ELST>13*" |
UBL-HI1-* * 1%4115/13/ "Wt (0% 2E16* "H/OLANI-"1%1 - 7-* /IASIRAB5/4/INIU , SI™We! - 5/1§V/88/611*8115/1
1-6% T 101* AL 115717 116> " 10%77- " (115710/%61-H-1#1%" , 1. /1/61-H-1#1*{1OT>13** | 1%61-Hol-* " ! |



29: "D ISEIE? " 10%4*7/621%0! . -T#7%1-* " 1*&I%0#TIOT=>13* ", 1-*13/"W#T!.-1#11/15/0.[\%4-"/ .['%" , !

- >
(a) Iridium-catalyzed arene ortho-silylation by formal hydroxyl-directed C!H activation
RZ RS R2 R3 RZ R3
stiXZ [lr] AN
l | \ OH ---------------- > Rl_l \ ? "““' ------ > Rl_: 'O
R L J  SiHXx, M2 A~si
H X5
10 11 12

(b) Iridium-catalyzed regioselective silylation of aromatic and benzylic C!H bonds directed
by a secondary amine

\
L A NHMe > —_—= , Rl' AS NMeAc
T : / Sl T
Z > H 1. SiH,Et, Etz A e
[{Ir(cod)OMe},] ~
2. [{ir(cod)OMe},] FG =OH, I, Ar
RIHN H Meyphen, nbe RIHN—SIEt, RIHN FG
r R? > N R2 el X R2
R3T R3—: R3_|
F . -
14 16

(c) Iridium- Fatalyzed intramolecular C—H silylation of siloxane-tethered arene and hydrosilane
R2

,R X LR
N Sl , Ircat. . oo NS > 47 examples
- H S/R nbe, THF, 100 °C 2 e 531 98% yields
H"” R3 X = none, O, CH, RS,
18

(d) Iridium-catalyzed dehydrogenative dimerization of benzylmethylsilanes via silylation
of C(sp®) 'H bonds adjacent to a silicon atom

5 mol% [Ir(cod)OMel, SiMe
sn\/le2 10 mol% 5,6-Me;phen /@\/\) 2
cyclohexane R Si \/O/R

160 °C, 24 h Mé
ST T K 21
;@ASIM%; R = OMe, 45%
5 HSi) 5 R = Cl, 62%

7 \_-Ph g R = CF3, 59%

SESEAIE* " $D#+"901%$! ) 5C123+, +%*3#&! |

25/19T=>1-THIL-* " 1%, .- .1/, 13#1%!, -0/61-" (1 (0*2E!6% " 13/18%.1/0115% " 12" , -0/61/ , 10/%61-* " . 1%" , !
6%"1%6620! ] -15!5-(510/ (-*./1/61-H-1#11OT>13*" | 1%61-H%1-* "1 3#!115/16**0, - "0L-* " 1*8! %! ,-0/61-" (!
(0%2E!*8I AAIT*1%! 4 /1%7! 6%L%T# . 116*04 . | 6#67* 4/ 1%1%L/ , ! .E/6-/ .\ AHIRA65/4/INIXSI! - 5-.1,-0/61/,!
THTBL-* "0 xR OT>1 3% " 1 E0*,26/! *"7#! 1"i$1Ve2"61-*"%-W/,! E0*,261.! Al! ]-15! /_6/11/*1!
0/ (-*./T/61-H-1#1N S/ T >N 1S IVOT=>13%" | 1/ - 1[I OT>! . -T#1%1-*"16%" 1 *6620! %11 3*15! 1"4$1V
E*.-1-%" 11+ -, /1HUW0-/1#1%8! , -0/61-* (1 (0*2E.15%H/13// "1, /H/T*E/ , §*01OR. ELST> 1. -T470L-* " D!15%1!



[T R[N Y J[INEL /1 JQIINLHINYeL ~ pe® J[INSY g7 1 G ® *[NZELTLJ 7151 2% D DT T *_ g
(0*2E.1SHH/13/7712./ , 5., -0/61- (! (0*2E. 18 *01QT=> 1 THTHL-*"1! |
!

29:"D"I>EIE) -0/61-" (1 (0*2EV%. .-.17, 1-"1/04>1/621%0! . -T#T%1-* " 1!

(bG)

DG DG
N assisted silylation (I
i assisted silylation 7
NNH N Ng;

22 25

M] o
Jcoordination silylation

DG
Z \ Z~ DG
Rt I M ————> rL || "
A ‘H cyclometallation e M

23 24 !

|
:5/18-0.11,-0/61/ 1 OT>1 -THI%L-* "1 %81 %0* 4%1-6! -4- /.1 AJ 6%1%T#W/ , ! 3#!15/1 6% 4 3-"0L-* "1 *¢!
=R, 3%Sv1%" ,!1=R89>5y9G!I2.-" (115/1-4-"*I (0*2E!%.115/!1,-0/61-" (! (0*2E!%" ,!,-.-T%" /.1 AL!%.!
1571 .-1-6%"1.*206/1E0*, 26/ ,14- 120/ .1 %81 4***V1%" 1, -V.-T#T0l/, 1E0*, 261. 1 AMI% ™ , 1 AKIRAG5/4 /!
NIAGeNNe]
!

29: "D I>LEA-"/V,-0/61/ ,1OT> 1. -T#T%1-* " 1*81%0/ "/ .I!

RZ
S
NR Pt (dba
@ b XMe,S], — A SNR
Rl X = Me, Ph P(OCH2)3CEt
160 °C, 201120 h Rt SiMesX

26 27
mono: R2=H 28
di: R? = SiMe,X 29|

|
25/10215/ " -24V6%LTHW/ 1 1 HSIVOT > -TH701-* * I *8IB0#T3*0* " -61%6-, . IGNIA* ,-4-/ , 11*16% " 1%- !
LVEHOWW*TVUVATS. " -1-" /1G>1%.115/1, -0/61- (1 (0*2EI™Ve1 - 5/1™ /#18/%120/1%6!15/1 , -0/61-* (1 (0*2E!-. !15/!
%7V %8 -1 -7 %TTL-* " 10" , 10/ 4*H%T! RAGS/ 4 /! NIPUSI! LV=#H0%W*TVUVET% " -1-" /1 G>1 6% 3/1 /%.-T#!
%11%65/ , 1 1%1 3*0* " 1%1* A H-%!6* " , /" .%1-* "1 ] 15! 3*0* " -61%6-, IGNI! = 5/1 .-T#1%L-* "1 %41 15/16*04/ !
E0*, 2611GA! ] -15110-/15#75# , 0% .-1%" /1%&8*0, .115/% 1V -T#T%1-* " 1E0* , 261IGGI! - 5/1, /1%654/ " 11*4!15/!

,-0/61-" (1(0*2E!16% " 13/10/%7-W/ , 13#!15/110/ %14/  1I*815/10/%61-* " 14-_120/1] -15E-"%6*T%" ,!- .8>I!|
=5/15%78V. %", ]-65!.6%" ,-241% " #116*AE1/_/ . 6%L%THW/ 1 1S IV /T/61-H/1 QT > -THI%L-* " 14!

HU%O0-*2.1%7™*_#V.23.1-121/,1 %0*A%1-6! 6*4E*2", .1 GI! J-15*21115/10/a2-0/ 4/ " 11 *&! %! 5#,0*(/*!
10



%66/E1*0! 1*1%65-/H/! 5-(5!6* *H/0.-* " IRA65/4/INIP3SINEL - 5- .1 6%" ,-24V3%./,1 1"4$1V./1/61-H/!
THINL-* "1V A%-"T#1 21 1%115/1* *ED-T-6-1#! *&1 /%0741 10% " .-1-* =1 4/1%] .11 5/1 1"4$IVOT>13*" |
%61-Hol-* * I*g107~*_#16*AE*2" | 1150*2(5!%. .-.1%" 6/!*&115/1-"1/0%61-**13/1] // " 115/1%1 " *_#!(0*2E!
%", 115/1 A6 %1* A1 %88*0,-* (115/1LV%" - #116*4AET/_1 §-1510/7/%. /1 %8 > 1! 5/ hV3** 1 4/1%15/ .- .]
0/%61-*"13/10//" 1 15/1 6*AET/ %" ,\ES/"#1.-T%" /! 1*27,1 #-/1,115/! .-1#T%l/ ' E0*, 2611 GJI! =5/!
6**0, - "%L-* " 1*gI15/1%7 " *_#1(0*2E!*115/14/1%716/ " 1/016*21,13/115/10%1/V, /1/04-=-* (1 .1/E!*§!15- !
6%1%7#1-61E0%6/. . 1! !

+ 710215/ " -24R72V6%L0T#N/ , - * 1/04*T/621%0! 1 "4$ IV /1/61-H/1QT>1 . -THTNL-* = I*EILV0#T>_Y%W*7/.!
GL! T %.1%7.*10/E*0L/ , 'RA65/ A4/ INIPESINeI<*(! ; 2R?2ST 8+6V6ULUNT#1-619T>13*" | 1461-HoL-* " [!15/12. /!
*618+611%.115/16*V6%LT#.111*115/1 ; 216/ " 1/01E0*A*1/ , 115/167/%HB (/1 *&115/1 14 IVOmM>13** | 11*]
%86>0, 1S/ IV -T#T%L/ , 1*_%W*7/ . 1GMI! !

|

292 "D I>IME! Z0%" . -1-* " 1A /1%VE%L%T#N/ , 1- = 1/04*T/62T%01 OT>1 . -T#T%L-* " 1%. .-. 1/, 13#! , -0/61-" (!

(0*2E.I!
(a) ortho-silylation of arylboronic acids directed by a temporary directing group
B(OH B(pin
(OH), 1. pza-H, ® )S'Et
2. HSiEts, Ru (cat.) 1=t
3. pibacol, TsOH -
30 34
pza-H, pinacol
_ 31 TSOH
/
HN_ N-p
g7 B(pza) B(pza)
@/H @/H HSiEts, Ru (cat.) ©/S|Et3
32 33

(b) Sc-catalyzed silylation of aryl C—H bonds

AN Sc A
| P + PhSiHy ——— | P + H,
A /2 SiH,Ph

R1 120°C,6h R!
35 36

(c) Ru(ll) catalyzed synthesis of silylated oxazoles via C-H silylation
and dehalogenation

\ HSIEts

l "
O N Ru(1)-OAc_  ON
N H N SiEt,
R+ R+
= .
37 38 |

11



S 0" 1% " L A/ WGNGHIRTEN , | -"1/0A*T/621H0! OT=>! .-THIKL-*"1%. .-.1/ 1 381 ,-0/61-" (! (0*2E.!-.!
EO/, *A-"% 1] 151 S IVE* 1% 11> FH/O[US/1& $ (Ve | I/H/ "1y (" (VNE 1% 1] /07171
L 675/ 2B/, 1 -t T (U 115701/ %31/ N 6HET* A/ IhTh1-* " 111 15/10/ A*1/10/%61-* "1 -1/ !
k-15%211 ,-0/61-" (1 (0%2E.[! 05* , -2 AVEH%I4TAN/ , | -* 1/0A*T/62TH0 OT>1 .-THIHL-*"1 %81 2" %61-HIL/ !
10/ /. 115%1A%" -8/ .1 1H/0#15-(510/ (. /1/61-H-1#150%2(5115/1 . 1/0-61/88/61.1%8! .23 112/ " 1.1& (!
1*1 15/1 E*1/" 1671 0/%6L-*"1 .-1/.1 RABS/A/! NINUSIWe 20-, -2 4VBHLKTHN/ , ! -"1/04%1/62TH0! OT>!
THTNL-* " IR0/ " / . [] 5-651%0/115/1-A-1-* (1.23.10%1/ .[I/_5-3-1/ ,15-(510/ (-* ./1/61-H-1#16% " 10%T1/ , !
3#115/1.1/0-61/88/611RA65/ A /ININBSIE1O* AEN0/ , 11¥115/105% , -2 AVERIKTEN/ , |- THTHL-* " 1410 1604
OT>13%" , [115/1-0-, -2 AVGHIATHN/ , 1 OT =1 -THIKL-*"1EQ*6// , 7,12 (HIHHO-/ =85 /L/0*00/ "/ 1" , !
5%/, 11 42650 30%H, /01827 61-* " %11 (0*2E! 1X1/0%" 6/11 >* ] /H/[! 15/1 0/%61-* "1 0/a2-0/ . 5-(5/0!
L/ AE/WH120/ .1 15071 15/1 05% , -2 AV6HIGTHN/ | OT>1 -THIL-**[1 %™ , 1 15/1 0/ (-*./1/61-H-1-/ .1 %41 15/1
0/%6L-*" 1 /0/17% ] 1-" 15 /16%. /1812 HAASN-BHTIN[LY, -.23.1-121/ , %0/ /1!

|

292 "D I>IKE?"1/04*1/621%01OT>! . -T#T%1-* " 1*81%0/ " /.1 ] -15*21! , -0/61-* (! (0*2E. !

R! HSIMe(OTMS), R?
R2 [Rh/Ir] _ R2
ligand
R3 H H, acceptor R3 Si

(a) Rhodium-catalyzed silylation of aryl C—H bonds

R
Si= O
O BN b
MeO PAI, N Me 41

MeO PAr2 Si - 0
39 R=Me, 40a 85% (L2) - NMep 41a84%

=1 (b:c 92:8) (L1)
R =iPr, 40b 69% R = OMe. 41b 94%
Ar= 354 R =OMe, 39a 82% (L2) (b:c 82:18) (L1) -ove :
LL:Ar=3,5-Bu-4-MeO-CeHz R = NMey, 30b 65% (L2) R = OTIDS. 400 50% (b:c 80:20) (L1)
L2: Ar = 3,4,5-(MeO)3-CgH, R = Bpin, 39c 96% (L2) (b:c >9é:1) (L1) R=CF3 41c82%

(b:c:di 22:77:1) (L1)

(b) Iridium-catalyzed silylation of aryl C—H bonds
A =N
S
Y, Y Br— g’ S i cl \N,N
/ A\ 43 86% (L4) | N Si
47 68% (L3
=N N= Br Si CN xZ N 6(L3)

Me % 42 \BOC o
= 0 =
X v=me  RECOMe, 2066 (1) TN é@—
: = A - , . = y 0
L4:X=Me, Y=H o_ I, 42¢ 69% (L3) cl S ©
44 97% (L4) 48 97% (L4) |

12



25/1.-THTL-* " I%QIOR.ELSIT>13* ", 1%, (%6/ * L11*1%15/1/0*%1* A [!. 265%.13*0* "1 *-10* (/" [!. 27620[!
>0 _#(/ " LA ] /0/1%7.*10/E*0L/ , 1L A*18%01 (0/%L1!. 266/ . .15%.13// " 1%65-/H/ , 1-* 115/ . -THTHL-* "
*QOT=>13*", 127, /0110%" .-1-* " 1.4 /1%7! 6%L%7# .- . 11 #7%0-*2 .1 10% " . -1-* 14/ 1%7 .[1 .265!%.170[! 5 2[! ; 5[!
%, I=1[15%H/13/7712. 7, % 16%L%T# . 1. 1§ *01OT > -T#1%1-* " ! - 5/10/%61-* " 1 /86-6-/ " 6#!5%. 13// ™ 1 (0/%17#!
-AE0*H/,1-"11/04. . 1%6115/1.23.10%L/! , -H/0. - 1#[10/%61-* " 11/ A E/0%120/[10/%61-* " 11-4 /]! . 1*-65-* 4 /10#!

*61%0/ " 7.1%" 10510/ (-* . /1/61-H-1#1*815 /19T > -T#T%L-* " I!
|

SEA 2H6(4$3" - “+5) $U6*718 "0g*HE

G7/610*E5-1-6!%0*4%1-6! . 23.1-121-*"1- 106" 1 /88-6-/ " 11 | %tt! 6*0! . -T#1%1-* "1 %1 OT>13*" , .[! ] 5-65!
E0*6//, .\H-%!15/16*04%L-* " 1*616%L-* " -6!hV6* A ET/ _/.HK!%" ,'INRKS5/T%" ,!-*1/04/ ,-%L/ .5[!'] 5-65!
%0/10/%0* A%L-W/ , 13#EQ*1* " 10/7/%. /IIA-A-T%0V ] -151<0-/, /TTO0%EL. %7~ #7%L-* " [115/! , -8&-6 27141 *§115- .1
0/%61-*"17-/ .1-"115/10/H/0.-3-T-1#'RA65/ A/ \NINMSI®Ye12* 115 /16%. /1 %61 <0-/ , /TTO0%EL. ! . -T#T%1-* " [115/!
1677240 <L AN - 230 1% %74 L 1%3-T-W/ 1 34! Wl E0*T*276/,! 1V.-1-6*"! /&&/61[! 15/0/3#!
8%6-7-1%1- = (YE0*1* " 16%E120/1%1115/1¥) + WE* _-1-* " I*§1%0#7.-1%" /. \RA65/ 4 /ININM3SI! !

|

29: "D I>E>NE! ; /H/0.-3-1-1#1*81<0-/, /TTO0%EL. 107~ #7%1-* = 1% , I -T#T%L-* "1 |

(@)
H H CR CR
+R3C+ 8 s
NNy =— S A
L LN
RT R—@ “H* R
49

Carbenium ion

b)
H H SiRs SiRg

(
+R5SIt
Ny —]— —_— A
iR LN
RT RE+) ~H* RU
50

Silicenium ion |

I
SEAESI2*#39 2 3#D "*$391231%(4$3" . "+5) $%6* 718 " %9*3#&!

GYOTH! .-T%V<0-/, /TTO0%EL. ! 0/%61-*" .1 1 /071 3%./,1 **115/110%,, -1-* " %7l E0*6/, 20/ .1 §*0! <0-/, /TT
O0%&L. %7~ #1%1-* " 1127115/ . /10/%61-** .[1 657*0*.-T% "/ .\ 5%H/13// "1 2./, V%1 15/" .-T#T%1-*"10/%(/"1.!
1*(/15/01]-15!.10% " (1 4%-"V(0*2E!@/ ] - . %6~ , . 1%.|E0*4*1/0.1RA65/ 4 /ININNUSI®-242 | _-THV<(0-/ , /1T
O0%&1.10/%61-*" .[IE0*1* 142 .113/1/8/61-H/T#I0/ A*H/ , 180* 4115/10/%61-* " 14-_120/11*1.2EE0/ . .115/!

13



3%6 " %0, 10/%61-*"1%" ,1.5-81115/1/a2-1-30-2411*115/1E0* , 261! .-, /11 + " 1REERO/ " 1! . *721-* " 11*] *TH/!
I5/VE0*31/41 - 115/1%, ,-1-*"1 >l %" /_6/..1%4*2" 11 *§! %! 3%./1! k-15! " 261/*E5-1-6! 3/ "W/ " *-, .
§/00%6/ " /11>[181%51%" , 16*V] *0"/0.1%66*4ET-.5/,115/!1.-TWV<0-/ , /TTO0%EL. 10/%61-* * ] -15!+797v!%. !
%" 1%61-H%.-" (1 0/%(/ " 1[! 3211 15/1#-/7, .V <& _-T#1%L/ , 1 EO*, 261.1 IHI /071 <[ %" ,! .1*-65-*4/10-6!
BA*2" xRN 3%. /1 Y %. " /7, / ) 1>V 2EE0/ . NEQ*1*, /.- T#T%1-* " IRA65/ 4 /ININN S Ve!

|

29: "D I>ESEA-TU<0-/, /TTO0%EL. 10/%61-* " . 1*&1&/00%6/ * /1] -15!.-1-6* 1 /1/610*E5-1/ .1!

(@)
) OH [ O
; _ AICI5 (2.0 equiv) ©\; si” = ~Si
F:e + MezslclNMEZ n-Heptane > F.e Me2 + F:e MeZ
| =% reflux, 20 h - \ =~
2.0 S 52 53% 53 16%
(After hydrolysis of the Si-Cl bond)
(b)
S AlCl; (3.0 equiv) V> base = EtiPr,N
= . Rusic| _base (1.0 equiv) R SiRs R = Me: 28%
2 : cyclohexane e R = Et: 20%
g 80 ¥,20h = R = Ph: 33%
1.0 or 1.5 equiv 54 base = Cy,EtN
51 R = Me: 36% |

I
M#12.-7 (*15/01/7/610* "V0-65!15/1/0%%0/ * /. [1.265%.1-" , *T/ I 1%* , IE#00*T/ .1 LY%. 1" 267/*E5-1/.[!
A-465/71%" ,1<0-6"1%65-/H/, ! .-TW<0-/, /TTO0%&L. ! 0/%6L-** .1 ] -15! %! = /210%T! .-1-6* "1 /1/610*E5-1/!
RB/YA-8 Z &SI = 5/10/H/0./10/%61-* " ] %. %7 *WeH*-, 7, 13#15/ W%, ,-1-*"1*8%" 1/ _6/. . %4 *2" 1*4IGLyQ!
%.115/1E0*1* "VIO%EE- " (!3%./'RA65/4/ININLSI*

29: "D I>E>ARIA-TW<0-/, /TTO0%EL. 10/%61-* " 1*81-= ,*7/ 1% " , IE#00*T/ .1 ] -151%! " /210%7! . -7-6* !

/1/610*E5-1/1!
siME3
Ny Me;SiOTf (1.0 equiv) \  R=Me: 81%
N — > N R =Bn: 69%
\ EtsN (6.5 equiv) \  R=SiMes 54%
R 5-12 1 1 RT R
55 17192 h 56
SiMe3
||\/\> Me3SiOTf (1.0 equiv) R R =Me: 57%
R=Et 71%
\ EtsN (6.5 equiv) N R=Bn: 55%
R 5-12 1 ¥ RT R
57 14"72h 58 !
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2 5/1-"10%4*7/621%0! . -T%V<0-/ , /TTO0%E1. 10/%61-* * I} %. 1%65-/H/ , 13#! 3% | %.5-4%%" ,16* ] >0~ /0.!
%e&sY! /6%, /.0 Tel/01 271 15-.1 0/%61-* " [ 15/#! 2./,! 3-ES/"#1! 5#,0*.-1%" /.1 1K! %.! .23.10%1/.[!
d=5y9end""ROx<uSzel! %.! %! 5#,0-, /! %3.10%6L1-*"1 0/%(C/1[! %" , ! L[XVi21-,-" /1 %.1 %! 3%. /! 1*! %&&*0,!
,-3/ "W T%T/ 1 3>1-"1/ 671/ 11411, . 'RABS/A/ININYSIU™®! - 5/41%7.%1/ 1/, / ,115-.10/%61-* " 11*16% "
-"1/04*7/621%0! 0/%61-* "1 ] -151 3/"W/* /1 JAI %" , 1 10-E5/ "#1.-T%" /[! ] 5-65! (%H/!115/16*00/.E*" ,-" (!
L/10%ES/ " #1.-1%" /1JG-"IYNC#-/7, 1!

!

29: "D I>E>GEIR%S!? " 10%4*7/621%01<0-/, /TTO0NL. | -T#1%L-* " I*61%! , -4 /15#1V.23.1-121/, !
5#,0%_-T%" /g!R3S!- " 1/04*7/627%010/61-* " I*&13/ "W/ * /1] -15110-E5/ " #1.-T%" /]
(@)
Rl Rl R Rl Rl

Rl
| VI —— i i <t
7'\ [PhsCT™[B(CeFs)al™ \ Y/ + 2,6-lutidine w
Q_@ 1 Ph3CH ! H* base \ / .\ /

P\ H [B(CeFall si

SiR,H RR ! [B(CeFs)al” 7
Wheland complexes RR
59 60 61
(b) N
[PhsCl*[B(CeFs)al”
© + PhesiH —2blutidine _ o
62 63 31%
(excess)

P IIB/IUS*HAAS "1/ || -TN<0-/ , /TTOUHEL.1 0/%61-* " [ . /ZH/OWT ==, .1%81 3./ . 1%0/1 2./ , 140!
EQ*1* "1 0/ 4*HT 80% 41 15/1 0/%61-*"1 A-_120/1 1*1 .2EEQ/. .1 15/1 0/H/0./1 0/%61-* "1t >*] /H/0[! 15/!
0/.271-" (%6~ , T3%. /%, , 26114~ (SUB/LL-TTI**146- , -611*IEQ/H/ " 1B /IEQ* , 2611, /6% AE* .-1-** | I /#!
1*1.266/. .14%010/6/ " 11 A/15% %1% (-/ - .115/16% " H/0.-* "1 <L EQ*1*"1-"1*] 54 0% (/! (h.[! ] 5-65!
-00/H/0.-37#1/ .6HE/ . 180* A115/10/%61-*" 14~ _120/1!

!

SEAEAL) U0+, *3901 23+06(4$3" . *+5 ) $U6+718 " %9348

20~ RE/ ™ IWRT2%0%ES/ "#153*0% " /R ROX<USySl-. IhIE6* "H/ *-/ " 104" , 16% A4 /06-HTT#1%H%-%31/1@/ ] - .
146- , 1] -151%16= AE%03T/1. 10/ ™ (1511*1"*<[1 3211 -15*21115/1E0*31/ Alth. . *6-%L/ , 1] -1510/%61-H/1**T<!
3% 0Pl RO, < Sy IhBL-HIEL/ 1> TA- 3 vIH-1S/1G*0A%1-* " <816 /%™ %, , 2611 IHIRABS/ A/ ININZUSIE !
25/1%, , 2611 JHI/*5%" 6/ ,115/1 /1/610%E5-1-6-1#1 %81 15/) .-T-6% " 1h1* A[ E0* A*1-* (115/! " 267/*E5-1-6!

%LL%6 ™! *&! 15/1 W0*A4%L-6! .23.10%1/. 11 +! 0/%61-*"! *&! ""ROx<ySyV%61-H%L/,! 5#,0%.-1%"/.! ]-15!
15



5/1/0%H0/* 7 1IN 3115/ -TH<0-/ , /TTOUHEL. 10/%61-* "1 | %.1%65-/H/ , 18-0. 1741 312" (1/ .*"0.1 (0*2E!
RAB5/4/ININZ3SINVEI2" 115 /1EQ/ ./ 6/1%81  ROx< Sv[115/1 , /5 , 0% .-THTHL-* " 1*§I5/L/0*%0/ ™ / 8H*0/
3HI15/1%, ,-1-* " 1<GI T /%13, /[LE0* , 26/ , 1> 1% 1% BHEQ* , 26111 >* T /HA0[ 15/1 (/* 701%™ 1%81 >
Q*AL, /54, 0% -THIHL-* " 1T %1 E/04-1.115/1 EXL/ " LWTT# 6% AE/1-1-H/1802.10%1/ ,1 @/ ] -.| E%-01R<@=S)!
Af RV SH 0% (/>0 BT, 1% 0T O/%61-% "1 ELS ] Ykt RABS/A/! NINZ6SI: GT/610%E5-1-6!
CTHTHL* "1 <8 WA/ A3/07 1 V5/L/0%6461/.1 IML %™ 1 IK]! 265! %.! EHOO*T/ L %™ ,1-" %1/ [t -"1 15/!
EQ/./"6/1%81 ""ROx<ySY0 5 vA->1*66200/ , 1L 15/ OYVE* -1-* " 1-"1. 4% JO%L/1#-/1, .11 =5/16*AE/1-" (!
5#, 0% (/" W-*"1E0*6// , 7,1 1% (-H/L LA™ LG ] -15! " *I 58, 0% -T47%L-* "1 ] %.1%3. /0H/ , 1 -*1 /-15/0!
6%. /10MMel

|

29: "D I>E>HE" " ROx<ySNA/ %L/ 1%, VE%RLTHW/ , L. -TWV<0-/ , /TTO0%81. 10/%61-* " 1!

@ HISi

B(C6F5)3 —_— S| 1 H-'-B(C6F5)3
64

(b) |
catatyne [HB(CoFs)sl”
B(CoFs)3/

26Cly-CsHaN
H SiHR, Si” 'y
65 R R + Base 67
66
(©)
1.0 equiv Ph3SiH SiPh,

r:-":?\". 1.0 eqUiV B(C6F5)3 - o ~._.
T LY 1o0cww2eCypyne fg LD

Y N Ge. - Y N

- CH,Cl,, 20 ¥ N -
SiiP SiiP
s SiiPr, 1"rs
68 pyrrole 48 h 70 42% 72 45%
69 indole 24 h 71 59% 7319%
(d) Convergent disproportionation reactions
SiPhs
RL TN L B(CeFs)s R h rIL TN
ANt 2Ph3SIH ———— L N L N
74 Me 75 Me Me

76 99%
T B(CgFs)s, 120 °C, ! Hy |

I

pS%" (%", 16* >0 /0. 1%H*-, 7, 115/1. -, /15# , 0% -THT1-* " %", I5#, 0% (/" %L-* " 1*41-" , *7/ .1- " |AG+0!
0/%61-* "1 3#! " "ROx<ySyV6hL%T#N/ ,16* "H/0(/ 1!, -. EO*E*01-* "%L-* " IRA65/4/ININZ , SNLe1 %01 3#1 2. (!
+TROX<ySy! %h. %! 6%L0674. LYY 2" 115%  /16%. /. [1-" ,*T-"/ LIV ] /0/16% " 1-" 2% 2 . T#16* "H/0L/ , | 36 ™1 1*!
=" KT LH %", 11571, - (EO*E*01-* " %1-* " 10/%61-* " 1%8&*0, /, |OYV.-T#1%L/ ,1-7 , *1/ . 1LI% " ,1-7 , *7-7/ .

16



LHI&*0115/1 "/ _116%L%T#1-616#67/[1%" , 1152. ['OYV./1/61-H/!.-1#Twl/ , 'E0* , 261.1LIV] /0/1*31%-"/ - 12E!
*N\c#-/1,1RA65/4 /ININUSI!
!

29: "D I>EIE=*..-31/14/65%" -. 41601 "ROx<uSyVEhI%T#W/ , !, - . EOFE*01-* " bo1-* " 10/%61-* " I*&!
SV |

B(CeFs)3 Ph\ Eh
+ Si—H -B(CgFs)3

74 Me#
H SiPh,H 75 Me 74 Me ph Ph
.2 HB(C4Fs)s NMe Si-+H-B(CeFs)s
N H

Me
77 79

o
N
74 Me
piPhaH - Ph,SiH,

Ph,SiH,

A\
N
Me
76
H H
©:§ HB(CoFs)s > ©\/I\> + B(CgFs)s
Rllle Me
78 75 !

I

>*20%" ,16*]*0° /0.1, /H/T*E/ ,1-=1/04*7/621%0") (" (V./1/61-H/!.-TWV<0-/ , /TTO0%EL. 10/%61-* * . 1*¢&!
o[ V,-.23.1-121/ 1% "-7-" / . IMN! ] -151 5% , 0% .-T™ / . 6%1%7#W/ , | 381" "ROx<ySniRAB5/ 4/ ININXSIHVZe! = 5/1
0/%61-*"1.1%01. 180* A415/1%61-H%1-* * I*&I5# , 0% .-1% " /13#!15/16%*0, - "U1-* " I*&I" "ROx<ySy1*115/15#, 0-, -6!
A-T>13*" 1] 5-651%*04. 1% 1] /% %, , 261IMAI! - 5/ [1" 267/*E5-T1-61%11%6 ~ 1*&!115/1) ("' (V6%03* " %1* 4!
*&1%"1/7/610%"V0-65! , -, V, -4 /15#1%" -1-* /11*115/1/1/610*E* .-1-H/! .-1-6* 16/ " 1/01*&!15/1%, , 261160* 4!
15/13%671. -, /1E0* , 26/1% " 1-* "VE%-0!-"1/04/ ,-%l/IMHI! 5 /1/%. /1 > 1#-/1,/ 115/ .-T#T%L/ , 'E0* , 26!
M>1%7% = (1] <1510/ (/ * /0%1-* = 1*81" "ROx<ySyl! = 5/18*04%1-* " 1*6!> RYUZIXNMEEASI ] %.1%3./0H/ , 13#IN>!
QB ; *8!15/10/%61-*"1*8&! , - ,V,-A/15#T%"-1-* /1] 15!, -ES/ "#1.-T%" /1-*19x ) v 9Tl!

17



29: "D ISE>JEIM 0> "VeohLlTHW/ , L -TV<0-/ , /TTO0%EL. 10/%61-* " 1] -1515# , 0*.-T%" /. 1!

R B(CeFs)3 R!
@ v 2 LB
80 81
\\N’/
B(CeFs)3
S|H2Ph PhSiH;
—H--B(CéFs)s

)/—\
PhH,Si H HI B(Cer)s

84\

/\T@ SI HB CGF5

OF*E/0U1-H/IA-T>13*" , 61-H%1-* " 1%11@/ ] -. '%6- , -6!4-/1%716/ " 1/0.1- . W™ I/ " 10#!- " 1*16%1%7#.. - . T ] -15!
J1/610%E5-1-6! .-THIUL-*"1 0/%(/"1.) &*0! .-T%V<0-/,/TTO0RGL.! 0/%6L-*"1%VVel ;215/"-241 15-*Th1/!
6*4E1/_/.MIR85™-T:%1.24-16*4E1/_/.5[/]/0/12.7 , §*0IA-T>13*" , . 1%61-H%L-*"1-*1.-T%<0-/, /1T
O0%EL.10/%61-* " . IRABS/ A/ ININASIVXYPer* 115 16%. /[15/\A-T>13%" ,1- 15/1/0*T#1-6%TT#! .ET-113#115/!
3 2TAI3*" 1 *8115/16%*0, - "%l-H/T#! 27 .%120%L/ , | 6%L1-*"-6! 0215/ * -24R?7S! 6*4ET/_IMI[!1&*04-" (1 %!
.21620V.1%3-1-W/ , 1 .-1-6* "1 /T/610*ES-T/1! -5/ K5/T%" ,!-*1/04/ ,-w1/1 <81 15/ .23./a2/" 11 <0-/ , /1T
O0%8L. VIHE/IED*6/. .1-. 0. .24/ , 1*13/1, JE0*1* W1/, I3#115/1. 216201%1* 4 ] -15*211%, , -1-* " I*81%!3%. /1!

29: "D I>E>LEO**E/(%l-H/IA-T>13* ", 1%61-H%1-* " 1!

[BArF,]- [BArF,]-
85 86
R = Et 85a
4-FCgH, 85b
iPr 85¢c |

18



=5/ H/0#! 8-0. 1! 6%1%7#1-6! 6**E/0%L1-H/! A-T=13*" 1 %61-H%L-* "1 &*0! .-T%V<0-/, /TTO0%EL. ! 0/%61-**!
E%H/ .15/ J%#! &*01 OYV./1/61-H/1 OT>182 " 61-* "U7-WigL-* "1 *&! -* ,*7/ .1 %" , | E#00*7/ .1 3#! /1/610* * -6!
6% " 10%7IR™*11 3¢ 6% "H/ " 1-*"%7! .1/0-6! 6* " 10*7SI RA65/ 4/ NINPSI?VXe! - 5/1 EQ*E*./ , | 6%1%T#1-6! 6467/
-"6712,/.16**E/0%1-H/! 5 2TAVE%LT#W/ I A-T=>13*" [ 1061-H%1-*"1 %" 10/ (-*./1/61-H/! .-TwV<0-/, /1T
O0%8L. 10/%61-* = 1*&1-* , *7/ . 117" -1-%716**0 , - "%l-* " I*EI1S5/IA-T>13*" , 11*115/1H%6% " 110215/ * -24R?7S!.. -1/
4/0(/.1-"1*115/10/H/0.-31/15/1/0*T#1-6!A-T>13*" , 161/%H% (/13#15/1E*T%0! ; 2TAI3* ", 12 5/1.-1-6*% "V
.23.1-121/,1 . 278% " 241 -* " IMK! - 115/ 110% " .&/00/ , 1 > 1*1 * 261/*E5-1-6! - , *T/IML[!#-/7,-" (! ; 2T>!
6*AET/_IKNI%" ,IhV6*4ET/_IK>I =0*1*"1%3.10%61-* " 160*4115/16*04/ , 'k5/1%" , !-*1/04/ , %1/ ] %.!
8966-7-1%L/ , 3#115/1 ] /%" T#13%.-6! . 278201%1* AV > (-H/1. -T#T%L/ , 1=, *T/1E0* , 261. IMMI'

|

29: "D I>EME! ; 215/ 7 -24R75115-*TUL/ 16> AET/_V6WI%r#W/ , 1, /5# ,0% (/" %1-H/ . -T#T%1-* " 1*4!

VA
Z 1.0 mol% 85a SiMe,Ph
R-L T Y 10equivMe,PhSiH A A
XN > R— |
\ neat X N
87 R RT190 °C \R
216 h 88 81195% yield
Ru\ Ar
EtSP
% (H!Si
JRu~
Et3p ' +SAI’ Et3p 1 +SAI’
@ e
U=
Et P | SAI’ | ﬁ\
\
91 h |

!
25710215/ " -2 41 6%L%7# . 116%™ | 3/1%EET-/, 1 1*115/1 #7157 .- 1 *8! -3/ "W*.-T*7/ 162" 61-* " %1-W/ , 1 %1!
3*15! 3/°W/" /' 6*0/.! KG! RA65/4/! NIN\®SI! =5/1 -*10%4*7/627%0! .-7%V<0-/,/TT90%31.! 0/%61-*"!

19



E0*6//,/,'H-%15/18*04%1-* " 1*&1%! . 27620V. 1%3-7-W/ , ! .-1-6* " 16%L1-* " [ (/" /0%1/ , | G%1%T#1-6%[T#!40* 4!
15/15# 0% .-Th" /1E0/620.*0I%"!

?"115/1E0/ ./ 6/1%8115/10215/ " -2 4 16%L%7# . 1[10/%61-* " . 1*<&ILVI% ™ , 1YV.23.1-121/ , IE#0-,-* /. IK1 1] -15!
S#,0%.-T%" /. %1 . *1 #-/1,/,115/16*%00/ .E**" , - (1 UV.-T#T%L/ , | E#0-,-" /.1 KMIRABS/4 /! NIN\3SI! = 5-.!
§*0A%T! . -THT%L-* " 1*81% " 1%0* 4 %1-6! OT>13*" , 1- 115/10/ . 2711 *&1%!150//V . 1/E! . /a2/ " 6/[16* " .- .1-* (1*&!
RNSI%IN[ZV./1/61-H/15# , 0% .- THT01-* " 1 X1 E#0-, - " /IR, /%0* A %1-Wol-** S[IRLS!%! , /5# , 0% (/ "%L-H/! OT>!
THTOL-* T 1XEIS/ /" %a-"/1-7 1704/ -1/ 1KI[1% ", IRYSIIS/10/10%V5# , 0% . -Té#T%1-* " I*&! , V.- T#T%L/ , IN[ZV
,-D# ,0*E#0-, - " /IKLIRO/%0* A %L1-Woel-**SI1 2 5/1° /#1-*1/04/ , %L/ [V, V.-T#1%1/ , IN[ZV, -5# , 0*E#0-,-"/ .
KJ1%" U N[UV.-T#T%L/ , I N[ZV,-5#,0%E#0-,- "/ KL! /07! ,/1/61/,! 31 N>1 QB ;! .E/610* .6*E#! %" ,!
EO0/E%0/,1150*2(5!15/1-" ,-H-, 2% .1/E. 1! -5/16*4E1/_!-"1/0ET%#! *&! 15/1 /1/610*E5-1-6! . -T#1%1-*"[!
5#,0-, /110%™ .&/0[1%" , 'E0*1* " 1%3.10%61-* " 1- \EQ*A*1/ , \3#1%! .- (7/16%1%7# . 11°YP!

|

29: "D I>E>KEIA-TV<0-/, /TTO0%EL. 10/%61-* *1-*H*TH-* (16**E/0%1-H/!A-T=>13*" | 1%61-H%L-* 1!

(a) Sila-Friedel-Crafts reaction to dibenzosiloles functionalized at both benzene cores

FG-L N
H 1.0 mol%, 82b = Si,R”
SirR” 140 °C (microwave) ~(
R’ Minutes FGAr y

—H-H

94 72-99% yield

(b) Sila-Friedel-Crafts reaction of pyridines enabled by temporary dearomatization

R : R
H ~ S ~
/s . 4.0 mol%, 82¢ N4
| )+ sin - 17
N/ neat, 80 °C, 24 h &
95

N
98
(1) dearo- (3) rearo-
matization matization
" R " R
H Si
f\j (2) C-H silylation '\K/J
\ N
Si Si
96 97 !

|
8/.10/-651%" ,16* ] *0°/0.18%2" , 1 1511 15/1 @/ -1 46-, [1 ] 5-65!-.1 (/* /0%L/,1-*1 .-12140% 41 34./!
A/ 7L % 1 QU +0<! R+0<! ! Y[UV3- . RI0-&T2*0* A/15H#ISES/ * #IS[! EO*A*1/ , 1 15/1 -TV<0-/ , /T
QL. ! 0/HBL-**1 %81 /1/610% *V0-65! %0/ / .| KK[! .265!%.1 , [, V,-.23.1-121/, 16" -7-* /[ EH00%T/ . [1 %",

20



"%/ V] -15154#, 0% -T% " /. IRAGS/ 4 /INILMSI! = 571 .-T%V<0-/ , /TTO0%E1.10/%61-* "1 ] %. ! *EL-4-W/ , 1&*0!
</97.0Q%" " +0<1 ] 5/0/115/1 %, ,-1-* "1 *81 %1 3%. /1 -1 **11*// [ 1 1*1%3. %031 15/10/7/%./ ,  EO*1* " |\l
+7% " (115-.10/%61-*"[! - .265-4*1*165-/H/ , |p "VE#(-, - " /V*-10-1/1.#.1/ AV6%L%T#W/ , 16* " .10261- * (1*&!
QR-", *THISMA-13* " | 1-* 1061 | /5¢ , 0% (/ " %1-H/18%. 5-* " [2Vel

|

291" D" I>EANE?"1/04*T/621%0! . -T%V<0-/ , /TTO0%EL. 10/%61-* " 1*&1/1/610* *V0-65!%0/ " 7 .1-*-1-01/ , !
3#13%. /14 71%7) %71, 1!

5.0 mol% FeCl,, 5.0 mol% NaBAr",  phwve,Si

R—/ | ’ "9) Me,PhSiH not Me,PhSiCl R—/ | ‘9)
X " X "
N neat N

H Me 100 ¥,24h H Me
99 100
Aniline, Indoline up to 84% yield
Tetrahydrochinoline rs 1 95:5 I

|

A-THV<0-/, /TTO0%EL. 10/%61-*"1-*-1-%L/ , 13#!"*0r " .1/, 1%6- , VEO*4*1/ , 1 (/™ /0%L-* " 1*61/1/610*E5-T-6!
L1-6% " 16%1-* " 180* 4154, 0% .-T%" / 1 ] %.1E0/ ./ "1/ ,13#18/ .10/-65!% " , 16> *0™ /0. 192Nl =(* 1% *ggp-* * 1
15/15# ,0% -0 " /\*T1* )/, 13#/1-A-0L-* = 1Xg1, 54, 0% (/" 1- .U /#I%1(/ = /0%L/15 /1. 1%3-1-W/ , ). -T#T-24 ]
*E0" X100/ 4*H/1S/1E0*1*"10/1/%./ , 180> 4115 /15 /%" , 1-*1/04/ ,-%1/11**0%* " 5%010. 1%6- , I>NJ!-.!
A0%" (/72 (SI*IE0* 1> " %1/115/15# , 0% .- T " /111 (-H/YIE/ * 1%67**0 , - " %1/! . -1-6* " -241-* " ISNLI! = 5%L!
-"10047 ,-%U00/1/%. /Y, -5, 0% (/711 1%8E6*0, 115 /1 -T#T-241-* " ISNM!I ] 5-65!-.1 . 1%3-7-W/ , 1 3#! G1.8!*0!
*72/° /11 G1.8! -"10%,26/,! J-15! "*0**"5%00.! %6-,! d>R8GI S end*"+0<zel! R>NJS! %61.! %.! 15/!
A%3-T-W-7 (1, > OS> Y /HA01*T2/ 7 /1 <TH T 1 ] -TT6* 4 E/1/ " 1115- . 10*3!-61/15/0167/%H% (/1*6620.!- "
15/10/%61-*"1E0*6/. .11 2 5/ "1™ 261/*E5-1-61%11%6 " I*&!15/1/1/610* * 10-65!- " , *7/11*115/16%1-* *-6!.-1-6* *!
/T/610*E5-1/1>NMI*66201%68*0, - * (15/T%" , 16*4ET/_I>NKE! - 5/1K5/T%" , 16%4ET/_I>NK!-.1%!. 10** (!
"0r® .1/, 1%6-, 101, -0/61T#IEQ* 1> " %1/ 1% " *15/015# , 0% .-T% " /1 4*T/621/['%" , 115/ * 115/16%L%T#1-6!6#61/!
67* .7 167" (1] -15115/18*04%1-* " 1*8115/19YV.-T#T0l/ , I-* , *1/1>NA!

DT #7123 1-121-* "1 0l 15/1 UG IVE™ -1-* "1 %1 15/1%4-=*1 (0*2E! J%.!1*7/0%L/ , ! - "I NVA/15#1V
N[L[Y[ZV1/10%5# ,0*a2-"*T1-" /1>NGI!?* 115/16%. /1*&!115/1E4#00*1/! . 23. 10%L/[115/1 . -T#Tw1/ , 'EO* , 261! >NH!
-"14* J0nl/ 1 #-/7,1 ] -1510/ (F<./1/61-H-1#IROYDOL! ! PANYSI , [, V) -.23.1-121/,1%"-7-* /1 (%H/!15/!

o071 -THT0L/ L TED™ , 261N -1 (2>, /7, 1] -1515-(5T#10/ (-*. /1/61-H-1#1!
!
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292 "D ISIASE"0r " .1/, 1%6- , VA7 , %L/ 1604 %1-* " 181 1%3-T-W/ , 1. -T#T-241-* " 1§*016%L%T#1-6! . -T%V
<0-/,/TTO0%8L. 10/%61-*"1!

[H(OEt,),]*[BArF,]
(106, 1.0 mol%)

Si
norbornene (1.0 equiv
R@ + R,SH QOequv) & T
N . toluene A
Me 1.0 equiv Rl/le
2

80°Corrt,18h

101 2.0 equiv 10
si Sl si
IO B r
N
N RoN
Me Bn 2
103 73% 104 58% 105 63-67%
C3:C2=87:13
[R'3Si(donon]*  indole
Hz [BArF,]-
donor = 108
Et,0 or toluene
donor
donor
_ . H SiR’;
[H(OEt) " _R'sSIH_ [R'3SiH "
[BAI,]- BAT D Nr BAFT
106 107 SiR 3 R’3S|H Me [ 4]
A\ 109
N
Me

102 !

|
SEG! ; ==+39%*3#&TI#6!) (7="B5C123+ , +)*3#&!

>/1/0*%1*4V6* " 1%-"-" (tbve* "2 (%L/, | .#.1/4 \S%H/13/ /71> /1*6115/1/_6-1-" (1.23(/61.1-"115/!
.16/, /6%,/.13/6%2.71/1/610*"-6112" -* (13#14%- "1 (0*2E!/1/ A4/ 1.\/* %31/ .1bV/1/610%" . #.1/4 !
*1 W6a2-0/! -"10-(2-" (! ES*I*ES#.-6%1' %*,! /1/610%"-6! EO*E/01-/.1! >/1/0*%1*4V6*"1%-"-" (!
10-%"21/°/.[' S/U/0*%1*4v6*"1%-"-" (! T, ,/OVIHE/! bve*"C2(%L/,! 4*1/621/.[! S5/1/0*%1*4V
E*OES#0-"! bVe*"C2(%L/! .#. /A [1 %" ,1 10-.-1%.24%" /= /1 %0/t J /T > " 1! **%./, 1 *=1 15/1 (0/%1!
.266/. VXG5V U3*HNAS " 1-*"/ 1 OR.ELST>! -THIHL-*"[1 15/ #7157 .- . %G1 .-1-6% V6> "1%-"-" (! bV
6*"C2(Wl/,14*1/621/ .13 /0/1,/4*" . 10%1/, !

%1% /#%4%!%" ,16* >0 /0. 15%H/!, /H/TE/ , 14 /15*  1§*0115/! ,-H/0(/ 1. #7157 .- 1% .-1-6% "V
6/71/0/ ,1Z[P[NLVIO-%W%10-%" (21/ = /1>>A[] -1515/1" /#!. 1L/EN*I/88-6-/ " 1T#!- " 6*0E*0%L/1%!. -7-6* " %1 * 4!
-"1*¥115/14%60*6#671-61E0/620. *0I>>>1150*%2 (51/7/610*E5-7-6!. 23.1-121-* " *QIOT@-13* " , %" , 1<0-/, /1T
O0%EL.VIHE/! 0/%61-* "1 RA65/A/! NILLSI®ZHl =5/1 3*V.5%E/,! .1026120/! *§! 15/! 6*4E*2",!1 ]%.!
0/H/%T/ 1 34! SVO%#H! 60# . 1%77* (0XES#HI! AE/610* . 6*E-6! 65%0%61/0-Whl-* "1 *&!15/16*4E*2" ,10/H/%T/ , !
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15%1! -1, KHFOF-.1 .E/610% 5%/, 1 .10%" (1 %3.<0EL-*"1 3%" , [1 ] 5-65! -.! 6%00/.E*" ,-" (! 1*! 4! bTht!
100" . -1-%"1]-151 4% -4241 J%H/1/* (151U ul G YYU! " 41 ] 5-1/115/1812%0/ .6/ 6/ .E/610%! .5%] /!
/%14 <1307, ulglYPY! " 41R @ AgIMIMNSI!

29: "D I>EAAEIA#" 15/ .- 1*8) . -1-6*"V6/ " 1/0/ , | Z[P[NLVI0-%W%10-% " (21/°/.I!

3 o )
N S N N
lithiation M
cl C—Li substitution . Friedel-Crafts reaction Sl'e
> | > i
N N. _N N. N

Ph” Ph Ph Ph Ph/N N Ph

110 111 112
Si = SiMeCl,

I

=*0E5#0-"1-.1%" INPb!%0*4%.-6! 4%60*6#67-6!6*4E*2" , 115%116* " .- 1. 1*81&*201E#00*7/12" -1.1%" , !
§*20130-, (-" (16%03* " 1%L*4 .1-* 1061 ET% " %0! 6* " §*04%1-*"11 8.2 %! "# (./10/E*0L/, 115/ . #715/ .- .1 %!
10-E5/"#7.-T%" /V&2./, ! EXOES#0-" .1 3#! %! .#715/1-61 EO*1*6*T! 6* " .-.1-" (1 *&! - " . 1%77%1-*"1 *&! %! LV
R,-ES/ "#1.-T#H1SES/ " #1! (0*2E!3#!Q/ (-.5-16*2E71-" (1%~ ,!.23./a2/" 1!- " 10%4*7/627%0! .-T%V<0-/, /1T
OQ0%&1. 10/%61-* " 1-"-1-61/ , \3#H110-14#716%1-* " 1% " , IL[XV72L-, - " /'IRABS/A/INILYSIZYe1 ) * 23714162 ./ , 'Q-"V
E*0ES#0-"1 >>H! 5% ]/, 1 15/1 &-0.10 *_-,%l-*"1 %" ,1 0/, 261-* "1 E*L/"1-07.1 %L MIZA %™, 1 UNIAA !
0/.E/6L-H/T#[1T/%,-* (11*1% >8B8VAOKB8! (E! *&I LILZ! /¥ =5/1%3.*0EL-*"!.E/610%! *&! , *237#!
§2./,1Q-"VE*0ES#0-"1.5* ]/, 'E/%" . Ruay S1IZZZ1%" ,1UUU!" 4!

|

29:"D"I>EAGE! - 0-E5/ "#1.-T%" /Vé2./ , \E*OES#0-" . I!
Ph

SiHPh Ph_1 Ph
Ar : Ar s Ph. |
PP
[PhsC]*[B(CgFs)al”
2,6-lutidine
Ar > Ar + .
Ar SiPh,
A SiHPh Ar h/S\i Al
[ r
2 P bh
113 114 45% 115 10%
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20-.-T.24%" /" /15 1%L10%61/ , | A 2651011/ " 1-** 1% 1 3*151%1 . 24%" /= /1% 1> (2/1%" , 1%l " *<H/ bV
[ A" 1 TR J0-HR-HA122 30T %. 5- A% 86 /O/E*0L/ , 115/ 8-0. 11 #7157 .- . 141 -Th. 24%" /= /1>>K]
Q0+ ATL[Y[X[NINMNNVS/_%321* _#10-E5/ " #1/* /1R>>JSN150%2 (5! 30%4-"W1-*"14*77%] /| 3#10/E/%1/
1-15-01- 0. -THIHL-* 0. -THV<0-/ , /TT QUL | 0/%6L-* | RAG5/ A/ NILZUSII ! SO .1026120%1 %" T4 - .
*§115/110-.-Th. 24%" /" /1 >>K1 - ,-6%1/ , | 1511 15/ A%-1 §0%A/]*0™1 Jth.1 5714 .11 ET%"%01! KAFVH-.!
3. *0EL-*"1.E/610241<4110-.-Th. 24%" /= /1>>K1.5* ] /, ™ "1/ " . /%3 *<0EL-*"13%" , Ruas IGIL\\!" 4]!
", 06 /% 3. <0EL-* 130" , " 15/17% " (/OV %H/1/* (15107 (-* " RVYUMI* 48112 5/1/ 4-. .-*"1.E/61024!
5%/, 3127181250/ .6/ 7 6/1-" 1, -65T%0% A/15%" /1. *¥721-* " IRus QIZLA" 481%™, 1-"115/1.%]-, | 1%1/!
Rus_1G1ZZN " 48!

+/0%0, ! S2! %", 1 6*]*07/0.1 5%H/! .266//,/,! -"1 15/) #715/.-.1 *41 EO0-.1-"/) WTNA/15H])
23,1121/, 1T, 24%" 7 /1>AAI 2. (1K I50/ /8T, 105, -2 AVGUINTHN/ , | 6HETV, /54 , 0% (/ "Wi-*" 1 %3]
A-T>10" 1OT>13%" 14,115/ > /#1 1/EI% 2 5- 1150//V.1/EVE0*6/ , 20/1 80% A1 0/%, -T# %H%-TH37/!
101" (1 A%L/0-%7.1 SANE EQ*H-, /.1 ! .5*016211 1%1 5*A4* (/" /*2.1 A/154#1 *01 - *32141! .23.1-121/ !
T-6%TVE* T 0" (. 24% /.1 ] -15%20 .23.1-12/71.1 *"1 15/-01 E/0-E5/0%7! 6%03* " .[! ] 5-65! %0/!
,-88-62T1K0(/1.1150%2(5! > "< "14/15% , 11 25-.1] 0", /4> .10%/ , 115/ E* ] /01 %8115/ 110%" .-1-% "]
A/ RN/ || 6HET* , /58 , 0% (/" Wi-H/T 0/%61-*" .1 %01 15/1 #"15/.-.) *8! E*THEH#6T-6! %0*A%1-6!

5#,0%6%03* " .1%" , 115/-015/1/0%%"%1* (2/ .\RA65/ 4/ INILZ3SI!
! !
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29: "D I>EAHEIA# ™15/ .- 1%8110- .- T%. 24 %" /* /1!

(a) Synthesis of trisilasumanene: stepwise process
OBu

‘ OBU  promination
lithiation
BuO silylation

OBu
116
FC-type
silylation
OBu OBu
" OBU repeated Ph " OBU
i lithiation ~Si

BUO silylation BuO
. Si/Ph FC silylation
-
~

B

BUO P BUO r

OBu OBu
Ph OBy Ph oOBu
119 total yield (10.7%) 118

(b) Three-fold Rh-catalyzed cyclodehydrogenation

Me
Me_ I
Si
H cat. [Rh]
—_—
S'i:Me 13 H,
Me
Si
Me” 1 H
Me e
120 121 122 45%
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>EHI234%9, 9391 ) #D=#0& . 7! !

UA-T-6*"V6* " 1%-"-" (t bve*"C2(%L/,! 6*4E*2" , .1 /_5-3-11 65%0%61/0-.1-6! *E1-6%! %" ,! /1/610* " -6!
E0*E/01-/.1,2/11*115/E%01-627%0! - " 1/0%61-* " .1 3/1 /7" 1 A-1%" 115710V .#.1/ 411 <*01/_W4ET/[1 ) <:!
6%7627%1-*" .1.5* 115%U1S/1@KB8!T/H/1 4! .-1%&72*0/ " /IRVMINL! /5! - .- (" -8-6%" 17#17* ] /015%™ !
15%L! *§! §72*0/ " /1 RWINZS! , 2/1 1>V htTht! 6% " 02 (%1-* "1 RAB5/4/! NILUSI®Z¥e! + 11571 /* /0(#! (%E! *&!
*0(%"*.-1-6*"16*4E*2", .13/1]//"115/!>8B8%" ,|aKB8!-.112"/,[10/ ,V*01372/V.5-811/4/0(/ .!
"1 6*TC2(%L/ L A%L/0-%T. 10 25/ Y, 1R xR L-T-6% " IR 4RS! I W0+ 4%1-6! 4*1/6271/.1 -* ,26/.!
SHE/06* " (2 (W1-*"13/1] // " 115/1h1*03-1%71*&!15/1 .-1-6* " 1%1*4R.S1%" , 115/1%0* 4%1-6! b!*03-1%71! K FV
H-.1%3.*0EL-*"1%" , 1&72*0/.6/ " 6/! .E/610%!%0/10/ ,V.5-811%" , 115/14*7/621/1.1%3 . *0EL-* " 16*/88-6-/ " 1!
%" ,1672*0/.6/76/!-"1/" .-1#1-"60/%./1* ] - (11*1S/1hTh6* " (2 (%l-* "1 = 5/./1/8/61.1%0/1 /K-, /" 11-"1
L3/ "W*_T¥T/[1%18-HN A/ A3/0/ ,10-" (L A*1/621/115%116% " 1%- " .1 -1-6% " |42"¢]

29: "D I>EAIEIAL026120/ . 1*81672%0/ * /1% " , 1. -T0&T2*0/ " /1% " , 115/-01) < = 16%7627%1-* " . 1%1!
"Y@P=0XVYNFR, SIT/ZH/TI!

Me/ \Me Me/Si\Me !
@KB8! WINZI/F! VWI\LI/F!
>8B838! WINYI/F VUINPI/F!
Gue! ZN\\!/F! ZIPX!/F!

!
= 5/1.-Th6#67-6!16*4E*2" , .[1.265!%.!.-1%8&72*0/ " /!, /0-H%L-H/ .[!.-T-6* " 1%" , I5/1/0*%1*4V30-, (/,!

.- \4/43/0/,! 3-%0#7.! RES/"%W%h.-1-*/.[! ES/** %.-1-".[! %",! ES/"*15-%.-7-".S! %" ,! .-1/E-"!
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,/0-H%1-H/ . IRAGS/ 4/ INILXS[!%0/ 1 E0* 4-. - (1&*01*EL*/1/610*"-6! , /H-6/ .[!/_6/E11&*0115/-0! .#"15/1-6!
,-8X6271-/ 1921 |

29:"D"I>EAJEIAL026120/ . 1*4!. -T%6#6T-616*4E*2" , .1!

secIES O

Si
Rl R2 S R/l\R2
Silafluorene X =NR, phenazasilines Silepin
derivatives X = O, phenoxasilins derivatives
X =S, phenothiasilins |

!

GH/™115*2(515/1. #7157 .- /%81 -T-6% "V6* " 1%-"-* (16*AE*2" , .\3#IOR.ELST> . -T#TI1-* " 15%.13// !
1-./71#.12,-/, 015/ _-1-7 (1. 10%1/ (-7 16*0115/1 . #7157 .- /<815 /1%3*H/! . -Th6#67-616* 4E*2" , . 1%0/!
1-4-1/,! 1*1 1571 10%, -1-**%7! 0/%61-*"! 3/14//"! ,-1-15-%1/,! -*1/04/,-%1/.! |-15! ,-657%0*.-T%"/.!

RAB5/4/! NILAWSZPIUYel *1 -* 100A*T/621%0! .-TH#T%1-* "1 40*4! .-T#NV.23.1-121/,! %0/"/.! RA65/4/!

N||_/\3S|dU[X[L’\[YM[Z"[UZe! |

29:"D"I>EALEIO200/ " 11.#715/1-614/15%, 16*01. #715/ .- . 1*8! .- T%6#6T/ . I!

Iy 2 [0 e OO

X=H,Cl, Br

Y =nono, O, S, NRY, PR?, CR3,, SiR%, j| ‘
\?1‘ “~.;‘,’:‘)
(b)
X intramolecular
@ \© __C-Hisilylation @ :@
S|

SIHR,

;
X =none, N, D
! ke I

<2015/04*0/[! 15/ BEET-6%1-* "1 *§1 15* . /1 .#"15/1-61 4/15*, .1&*016* " .10261-* "1 *&! bV.#.1/ 41 %0/!

0/T01-H/T#0T/ . .V IRITFES NN .24V ISUWLEY! .-AET/! #7157 .- 1 *6) .-Th6#67-6!16*4E*2" , .16%"13/!

&/%.-37/1 3#! ,-0/61! -"1/04*71/621%0! OT>! _-T#I%1-*"[! /.E/6-%IT#! .-T%V<0-/,/TTO0%EL.! 0%61-*"[!
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6*".-,/0-" ("115/1% , H%" 1% (/. 1%~ , 115/1, - %, H% ™ 1% (/. 1*&110%" . -1-* = 1 A4/ 1%TV6%1%r#W/ , 1- = 1/04*1/621%0!
OR.ELST>! .-T#701-*"11 2°1 15/1 6%./! *&! 15/! 10%" .-1-* "1 A4/1%6V6%L%T#W/ ! ,-0/6L/ ,! -*1/04*T/627%0!
OR.ELST>!.-T#T01-* " [11"4$1V. /1/61-H/1OR. ELST> L. -THT0L-* " 16% " 13/1%65-/H/ , 12.-* (™!, -0/61-" ({(0*2E!
3211 OR.ELST=>1 . -THT%1-* " 16%" 1*6620! %11 3*15! 1" 4SIVE* . -1-* " . 1-6115/1.23.10%L/! 5%. 1 1] *1 1S 1VOT>!
3*", . [115-651]-1113/1, /4 /0-11*8115/16* * .10261-* " 1*&!. -Th6#67/ . IRA6S/ 4 /INILP%SI! = 5/0/1%7. *15%H/!
I5/1E0*31/ 4 \"*Q15/1%1U%654/ " 1% " , 1, /1%654/ " 11*81%! . 2-1%31/! , -0/61- " (1 (0*2EI1%2NWerp = 1gp 1> !
-"15/10%" . -1-* " 14/ 1% V61 %T#W/ , 127 , -0/617 , - " 1/04*T/62T%0!. - T#T%1-*  [1.E/6-%T!. -T#1%L1-*  10/% (/" 1.[!
.265!%.! > A-R8 1 BAS[! %0/! 0/a2-0/ ,! RA65/ A/ NILP3SI-VILNer 211 - 1967 %1 | -§8-62711 1*! 6% " 10*7! 15/!
0/ (-*./1/61-H-1#1*8115/10/%61-* " 11*16*04115/1, / .0/ , 1 .-T%6#67/ .11 |

29: "D I>EAMEIO* " [10261-* " 1*81 . -T%6#67/ . \3#!10% " . -1-* " 1A/ 1%TV6%1%T#W/ , 1OT>1 . -T#T%L-*" !

(@

J Q) O — QLD
Si-H Si Si Si

DG DG DG DG DG DG

intramolecular

(b) C—H silylation

SN ¢ () o/
H,Si(OTMS), L -S~0TMS Si

OTMS I

!

2716% " 10%.1[1 15/1 0/E*01/ , | - "10%A*T/621040! .-TW/<0-/ , /TTOOEL.! 0/%6L-*" .1 &*01 15/1 .#"15/.-.1 %4
TRET2%0/ " /1, 0-HIKL-H/ STV 067 11571 - 1/0A%T/62TH0! .-THV<0-/ , /TTOMNGL.! 2. (1 %! 5, 0% .-Thh" /1
O/%(/ " 1% 6%21," H*-, 1 15/) U3*H/1 EO*31/4.[1 %", .-T#ML/,! E0*,261.0 6%"! 3/1 *31%-"/,!
0/ (-*./1/61-H-1#1 ] -15%2112..- (!, -0/61-" (1 (0*2E..I! !
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SEHO0$=#T"P?D=#5%&9 "P%& . |/ " 73Q0&!#6!F , 18" 7"%$9 - " 7!

= 5/1E20E* /1 %81 15-.10/ ./%065! EO*C/61! - .1 15/1 #15/ .- 1 <81 &-HA[! .- V[1%" 1 ./H/"NA/A3/0/ )
-THEHT-616* AE*2" , 1341, -0/611.#" 15/1-610%21/180* A13-4041. 14" , 1, -5# , 0% .-Th" /112 5/1.#"15/ .-.|
*§1 15/ .-THOHET-61 6*AE*2" , .1 -1 -AE*0h" 1l 3/6%2./1 *4! 15/-0 E*1/ " 1-%7! %EET-6%L-*" .[! .265! %.!
*E1*/1/610%"-6!, /H-6/.I!

0./ 1< TVIS/VU3FH/Y 12,/ 1V * L TR0~/ , /TTOMNEL. ! 07%61-* " .1 15/1 /1/610% *V0-65! %0/ /.1 *0!
5/L/0%00/" /.1 J/0/1 0/a2-0/,1 %.) .23.10%/.[! /.E/6TTHL -*1 1571 -"1/0AXT/62TH0! 0/%6L-*" .|V
9*6/0"-" (! 3*21! 15/! -"1/04*7/621%0! ) (" (V./1/61-H/! .-TV<0-/ , /TTOONEL.! 0/%61-*" .1 =& [,V
,-.23. 1121/, 0% 1"/ 1] 15158, 0% -1h" /[, / - (" / , 115/1.23.10%1/ ] -15L.10% " (/1/610%*V , *"01-" (!
(0*2E..[1.265!. 1%4-"*1 (0*2E. [1%1115/1) (" (VE* .-1-* " 180* A 15/10/%61-* "1 -1/ 1! |

0~ RE/ ™ Ih8T2%0*ES/ “#1S3*0% " /1" "ROx<ySy! - . 141 6% 4.4 /067741 6H06- 43T/ [1 -0y 143T/1 %" , 1 ] %1/0y
1*7/0%" 11 @/ -.1%6- , 1971 RO <y Sy! 5. 1! .10% " (! @/ ] -1 H6-, -1 .- A-THHOL T 1511 %41 "<y, 2/11%115/!
J17610% "y 15, 0] -* (! " %120/1*8115/ 1150/ /1E/ * 4GT2*0FE5/ " #710-" (. IV°¥1 " "ROx<ySyl-. 11/ . IE0** /111
5, 0%T#.- .1 15%" 1 **<ylVPel 1571 1/0-613277-"/. .1 %81 15/ E/QGT2%0-" %1/ , | ES/ " #7110-" (1%, ,-1-* " W74
A%/ 1 ROx<ySY " 1=, /HTN@/ ] - 146~ , 18*01802. 10%L/ , 1@/ ] - E%-0165/ A- . 10#1V\e1 " "ROx < Sy!5th. %41/
3//712.1 1= 15/ 181, 1% A"y (0*2E1 @/ ] - 1%6-, %" , 1 A/ 196780/ / 6 LikT .- . 191 815/01@/ ] - . 1%6-
BULTH#. 1.1 0/E*0L/ , 1-" | .-T/<0-/ , /TTOOAL. 1 0/%61-* .[! . 265! %. ! 10-1#7) 6%1-* * I Rd=5yOend" "ROx<ySzelS[!
0215/ -24115-*ThI/16*AET/ _/ [\ 3%. NAJIR.[1%" 170" .1/, 1%6- , [|5%H/1 . *A/IE0*31/ A D%, , -1-*"]
) 1%-65-%A/10-6! %A*2"1.[1 -A-1/ |} 1¥1/0%"6/1 *8! 5#, 0%.-T6" /1 0/%(/"1.[! %" ,! 5%0.5! 0/%61-*"!
6% ,-1-*" |

>/0/-"[1,/.-("/ 1 15/1 " RON<USWBHITAN/ , |, *231/1 -THV<0-/ , /TTOUEL. 1 0/%6L-*"1%.1- , /%1% !
88-6-/"11 #"15/1-614/15% , .1*41.-TH6#61-616*AE*2" , .IRA65/4/INIL\SI! |
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29 "D I>EAKE!™ " *0* "VekLer#N/ 1, *237/1.-T%V<0-/ , /TTO0%8L. 10/%61-* " . 1&*0115/1 . #7157/ .- . 14!
.-Th6#61-616*4E*2" , .I!

para-selective

EDG EDG
EDG EDG  B(CeFe)s O O
‘ O H,SIR, Si
R R
aryl groups

R = alkyl or
EDG“I l EDG

3R
R
intermediate |

[
<-0.1F&%TT[IET% " "/, 1 1*I-"HY L 1- (%L1 "ROx<uSWONL%T#W/ , 1, *237/1 .-TwV<0-/ , /TTO0%EL. [0/%61-* "1
§*01 15/1 #715/.-.1 *& _-T%&12*0/°/! ,/0-H%L-H/.! &0*4! w4-"*V.23.1-121/,! 3-E5/"#1.! %*,!
, -5, 0% .-T%" / .NNSHE*IS/ .-W/ , 115%1115/10/%61-* "1 . #.1/416*27,13/12./8271&*0115/! , -0/61! .#"15/ .-
*8.-TU6#61/ [/ .E/6-%TT# 4 211-.23.1-121/ ,1* "/ .[' ] 5-651%0/! " *110/%,, -T#!*31%-" / , 13#16* "H/ " 1-* " %!
H#T15/1-610%21/.07° %, ,-1-*"[121/_E/6L/, 11*10/%T-W/115/16% " .10261-*"1*&!/_1/* ,/,'bve*"C2(%L/,!
HUA N3RS VFTIS/-T10%, 260-* " 1R 04T > (0*2E.1%. 110%™ . &*04%37/! ,-0/61-" (1 (0*2E.1*"115/!
.-1%6#61/ . 'RA65/ 4 /INIYMS|XNe!
29: "D I>EGNE) /.- (" 1*816* " . 10261-* " I*gIbVe* " (2 (W1/,!.#.1/4 1!
Transformable : :
RZN/ NR, — >
LRI

Building block ’ X = SiR’,, BR” ’ !
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) %=*"$IAl
R*S37!;93. O %*%t,-" .12, &* - "T371#6123t%6+0#$ " & 1/ " S3TU*3T* 716$#D!" 3= " &, +7!
& . 1/37, - SHTHNE& " TITINI%! /#01+"123t%(4$3" . *+5) $%6*7!8 "%9*3H#&!

AES1?28*$# . 09*3#&! |

\VA-THGT2*0/ " /1R, -3/ "W -T<T/S[L %! .-T*1/1 143/, ,/ 1 ="V 041 3-E5/ " #11 40%A/ ] *0"[! 5.1 0/6/ " 174!
0/6/-H/ 1 A2651%11/™1-%"1 | 2/11¥1-1.1 (0O/ %L E*1/ " 1-UTIHEET-6%1-* " . 14*01*0(%" -61/1/610%724-"/ .6/ " 1!
6*AE*2" , . R>AGS[LeH0 (%" -611- (511/4-11- (LA%L/0-%T. R>AH[I>AIS[XYe-/7, /a&/BL10%" .- .1%0. R>AJ]!
SALS[PZE! 0™ | IES*1*H*T10-6. IRABS/A/ILINSIVE! >/ * 6/[1./H/OKTIUEEQ*65/ . 18*0115/16% " . 10261-** 1*3!
15/1.-TH&12%0/ * /1.1026120/15%H/13// "1, /H/T*E/ 11 |

29:"DTIABEIG_WAET/ 1% .-T%&712*0/ " /1 ,0/-H%1-H/ .1%. 162 " 61-* %71 4*1/621/ .1!

Cr 3
L

e
Me B Si N4©—<\N N
O N/©:s:© b

S'\© 125 SAZTrz
O CgHy7 CoHiy NN
‘W

Me . \ /)
Si
123 MFASI-BS Q O -\ Q /\
S S n
Q 126 PSIFDTBT
Si
o O
\ N@ ava
o SN Ar

127 PSBTBT

2O

S

o

124 DPS

8" /*415/16% 44> #715/1-614/15%, .\- .1, -T-15-%1-* " P<RIL[L1V , -30*4*3-ES/ " #1.1%" , 1. /a2/ * 1-%!
10%" . 4-71%7%1-* " 1*&! , -1-15-%1/ , 13-E5/ " #1.1>AKI] -15!, -657*0* .-1%" /. RA65/A/ILILSIZ\'GH/ " 115*2(5!

15/'4/15* , I- JE0%61-6%T[!. /H/0%T1T-A-1%1-** .10/ 4%- " DRNS!A271-ET/V. L/E. 1. #7157 .- .- .17 /6/ . .%0#gIRLS!
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§2 " 61-* " %71 (0*2E. [ 5-65!0/%611 ] -15*0 (%" *7-15-2410/%(/ 1. 16%" " *113/12./ ,9%" , RYSUS/1.#"15/ .-.!
*014271-V.23.1-121/ 1 .-Tw&i2*0/ = /', /0-H%L-H/ .- 1 *10/% , -T#1%65-/H/ , |, 2/11*115/" , -68-6271#1*4115/!
E0/E%0%1-* " I*§115/-014 271-V.23.1-121/, 1, -30*4*3-ES/ " #1'E0/620.*0. 1! - 5/0/&*0/ %!, -0/61!. # 15/ .- !
*0A4211-V.23.1-121/ 1 .-T%&12*0/ "/ .1- .1,/ .-0%31/11 !

|

29:"D"IAEAEI Z0%" .&*04%1-* " 1*81*0(% " *4/1%T7-6!3-E5/ " #1.1] 15!, -657*0* .-1%" /. 1!

1

Rl /= Rl RL=— /= R RN /) R!
\_/ \/—»[\/ \/]%ﬁ;»\/sl\/
BrBr Li Li

128 129 130 !
!

20%" .-1-* "1 A/16V6%L%T#W/ , ! . #715/1-6! A/15%, 1 5%H/13//7 !, /H/TFE/ 1 1%L #7157 .-W/1,-H/0./!
T0GI2%0/" /1, J0-HUL-H/ 1 27, /01 41,1 6%" ,-1-*" 1RA65/4/! LIYSI®*e 2 I LMM\[! 95%1%"-! %" ,! 6*V
107 /70.10/E*01/ ,1%!05* , -24V6%I%T#N/ , 1. #7157 .- 1*@13/ "W* .-T*T/1>GAIH-%!15/161/%H% (/1 *8! %! O TA-!
3*", 1 %41 >G> RAG5/4/! LIYUSIX e 9™ I LMNN[! s-0.! (0*2E! ,/H/T*E/,' %! * /]! E0*6/..! -"H*TH-" (!
E%T7% , -24V6%L0T#N/ , 1. /1/61-H/'61/%HN(/1*8115/19R.EYSTA-I3* ™, 1- " 0110-%7~ #7. -T#71 (0*2E!*8!>GG1% " , !
6*"./a2/"1!-"10%4*7/627%0! OR.E-STA-13*" ,16*04-" (E0*6/. .I! - 5-.10/%61-* " E0*H-,/,!15/14-0.1!
/88-6-/"10 #7157/ .- VX6 3/ W* -T*T*dL[YVOe-" , *7/.1 >GI[! ] 5-65!0/E0/. /" 11%! =/ |V IHE/V 8! .-1-6* "V
30-, (/, E*T#5/1/0*%0/ " /1 RA65/ 4 /! LIY3SIPX31 2 | LMMP[! >-#%4%! "# (/! ,/.60-3/,! %! E%TT%, -24V
BULTHN/ , 1- " 10%4*T/621%0! , -0/611 %04 7%1-* =1 *&10/% , -T#! %H%-1%37/! LVRUOHT . -1#7S%0#7! 10-&7%1/ .1 >GJ1%.!
H/0.%1-1/1 .#715/1-6! 0*21/1 1*! _-T%&72*0/"/.1' J/#! 1*115-.1 .266/..! -.1 15/ -= 10671%1-* "1 *§! 327" #!
L23.1-12/ 7 L% 1B/ 1-6% > 410%™ [ 115/12. /1*81G1LQ>1%. 1%!3%. /IRA65/ A /ILIYESI*¥6el - 5/1/84/61..!
*§15/1327°-/01.23.1-12/ " 1. 1A%#13/10%L-* " %7-W/ , %. 15/1 - 5*0E/T?™ (*7, /68/61*011" &V, -%7~ #1'/88/61!
§0*4115/./1 (0%2E.! E*.-1-**/, 115/ L] *1 ES/ " #1! (0*2E.! 67*./0! 1*(/15/0[! %" ,! .2EEQ/../,! 15/!
JIOFAE® -1-*"1%8] -Tw12*0/* /1!
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29: "D IAEGE! Z0%" .-1-* " 1A /1%IVEY%L%THN/ , 1. #7157 .- 1*8L . -T%&72*0/ " /1, /0-H%1-H/ . I!

(a) Rhodium-catalyzed cyclization reaction of boronic acids via Me-Si bond cleavage

(HO),B

‘ __IPhCicodl, _

O DABCO
SiMe, dioxane/H,0O l\/|e2

131 100°C, 15h 132 96%

(b) Pd-catalyzed selective cleavage of a C(sp®)"*Si bond and consequent intramolecular
C(sp?)"'Si coupling reaction

Br [PACI(1-allyl)],, Pt-Busg
4-nitrobenzaldehyde O O

LiOt-Bu, toluene SiR
. 120 °C, 12 h 2 2
SiMe,R ' Me R
133 134 135

(c) Palladium-catalyzed intramolecular coupling of 2-(arylsilyl)aryl triflates

RR Pd(OAC), R R
Si PCys Si
OO e
OTf DMA, 100 °C
136 R= IPI’, tBU, Ph 67 |

|

S5/ THTHL* T PIOT>13%" | 1 10" IL10%61-H/IEQ*1*6*713/6%2 . /8% 015 /10/%61-* .1, *1" *110/a2-0/!
15/ EQ/82" 61 “W-WhkL-* " 181 %0/ " /1 .23 10%1/ . 121 5 5% -2 ANGUIATHN/ , |, *237/1%61-HIfL-** 1 %41 A-T>!
", IOT>13%" | - 14" 1/88/61-H/ 1. 10%L/ (RHE*0US/1 4" 15/ .- I8 -TH&T2*0/ * /1, /0-HIL-H/ . [*'8 201 (0% 2E!
266/ . 82111, JHITFE/ V5/1 3" 15/ .- 1%§) .-THET2%0/ ™ / 180* A1 3-H0HT5# , 0% -Th" / 1>IRA65/4/1LIZSI!
= 5/W0/H61-* " IEC*6// , /1341, %231/ MBL-HL-* " <UIA-m> 1" , 1Om>13*" | IH-4!, /54, 0% (/ "W1-*" 11 5/!
IS8, 0% (/"% " L0/9661% 1 %/ 1" *110/a2-0/1% -, %" 1.[1. 2651%.1 A*1/62TH0*_#(/ " V%1 8201 (0*2E!
W *1O/%-W/ 11571 15/ - 1 %R0 E-0% . -T3-§72%0/" /1 , /0-HIL-H/1 80% A ) 3- R3-E5/ *#1S.-Th" /1 3!
,*231/1, /54 , 0% (/ " W1-H/ 6H6T-WhL-*"12.-* (115/105% , -241 Gkl