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CusSivd ®
[He]2s22p2 12.0107 . Stable
C , C—H C-H C-C
— C-C bond 3 0O D& C=C. C=0
1.57 A 10gPencye, = 4-0 g 2.501 €
s 9 X 0.02%
D) o x 2.50
sD&E X 77 pm
j a @ D_ j a4 M jam G j a @i DV
s AT WA 6= sperzZé hg=nr" ¢
[Ne]3s23p2 28.0855
Si
Silicon _ i i Labile
. Si-C bond 3 0 H> o _ o
589 X28% 1.84 A 109Pphsive, = 4.7 e 1.747 SS'_(H: g!'_ss',
2 Ox1.r4 (~20% longer) o =g PI=
s DAE X 117 pm

a) Franz, A. K.; Wilson, S. O. J. Med. Chem. 2013, 56, 388; b) Tomooka, K.;lgawa, K. Farumashia 2020, 56, 411 (doi: 10.14894/faruawpsj.56.5_411).
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d ] yAR}
P A
T ROYE ——
31 9
Peterson p
Fleming-Tamao p
Hiyamay {
e é
N J

Mn = 19000 g/mol, n = 35, [a]?°p = -282

a) Nozaki, K. et al. Chem. Sci. 2016, 7, 1205; b) Xu, L.-W. et al. Chem. Asian J. 2017, 12, 1730;
c) Wang, P. et al. Angew. Chem. Int. Ed. 2020, 59, 8937; d) He,C. et al. J. Am. Chem. Soc. 2021, 143, 5301.
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/i R arE Racemization -------------coomee .
[ x X : B :
Y ’/ |&==Y | | e ;
Pl RZ’/S'\X . Available Y-S |
| R/1 J R’ : dorbitals\ d() R 5
E R1 : R1 E
%e Stable | (7 . pentacoordinate 5 v, / |
3 . g oy 1 LAy . e, ! 1
2 -y ” sp’-hybridized silicon . Si > —_— Si -
sp?-hybridized silicon y . - (Lewis base) :
| 24O\ B \
! - R? Q.. wR RZ
- : "SIt :
: X X—>Y | R2” | Yy :
: | : B |
e - s : hexacoordinate :
1\\‘/ \Y ; :
R2 ____________________________________________________________________________________ ’
NT W gt us)]Ox Y
( s N\ ( N\ 4 N\ 4 N\
ll \I H H _%_H FG FG
R ) N g Ar\ /AI' ~_
Nt si_ ™~ Si Nt
Si VRN VRN N
/ R" R? R" R? 1 2
R R? RR

\

Cleavage of Si-C bonds
Cyclization, ring expansion,

Cleavage of Si-H bonds

alcoholysis, arylation, ...

J/ .

a) Chiral Silicon Molecules. In Organosilicon Chemistry: Novel Approaches and Reactions; Hiyama, T., Oestreich, M., Eds.; Wiley-VCH Verlag
GmbH & Co. KGaA, 2019; pp 4951 532; b) Belzner, J. et al. Tetrahedron 1998, 54, 8481; c) Xu, L.-W. et al. Catal. Commun. 2020, 138, 105950.

Hydrosilylation, carbene insertion,

J/

Cleavage of C-H bonds
Dibenzosilole sythesis,
C-H olefination, ...

J/

FG derivatization
Oxidation, condensation,
hydroboration, ...




D7 ANA

N

SO3H

AESI-A1
1) EtMgBr npr 10,8 npr Et Et S
2) PhMgBr | cold H,SO, (conc.) chiral resolution
siCl, Et—Si—Bn > - X s.
3) "PrMgBr then 100 °C
Ph
4) BnMgCl [a]p = +3.3° or [o]p = -4.5°
a) Kipping, F. S. J. Chem. Soc., Trans. 1907, 91, 209.
u g ® Fo N
e nNH LIV S = CH, e A
Ph—Si1(JOM LiAIH, + 3 N o
—Sj en —_— : : 2 1n C
CH %\lp e OkNpleHc Cl
3 - 1 = ) : 3 .‘\\
| (-)-menthol +  [op = +32 : Ssi
Ph—Si—OMe —— ; . /7N
| KOH CHs L HaC H \;\P\\\'\"‘ Ph" a-Np
a-Np LIAH, ' °\./ . [a]p = -6.3°
Ph—Si—=(-)OMen : /SI., :
racemate B '+ Ph" aNp !
a-Np ' - 30 '
b) Sommer, L. H. et al. J. Am. Chem. Soc. 1959, 81, 1013; oo =327
¢) Sommer, L. H. el al. J. Am. Chem. Soc. 1964, 86, 3271.
gt JZAH ns| X
o) OH
Ph  Me Me
\ / COOH t W*/( MeOH MeO_, O
AC\N/SI\N/AC+ )*\ Ph r e -~ - \Si/
| | Me - 15 min N ~gi benzene, Ph/ \M
Me Me H P e SPh  rt, 20 min e
e
o] = 27 5° [0 = +21.9°

(c = 9.4, benzene)

d) Klebe, J. F.; Finkbeiner, H. J. Am. Chem. Soc. 1966, 88, 4740.

(c =5, benzene)
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N g " Xs5| T Xz UDAN UNTVERSTTY
5 o CH,PPh, 1
[RhCl(coe).], H OR H M : :
N ~oH (S,S)-DIOP N MeMgBr TR ©  (S.S) D'OF’=>< :
S| + > | — | ' O\\‘\' :
° \ \ ! 1
7N CeHe. 20°C Ny ph oNg”  Ph LT CHoPPhy
ROH = diphenylmethanol, 19% ee
a) Corriu, R. J. P.; Moreau, J. J. E. Tetrahedron Lett. 1973, 14, 4469. ROH = (-)-menthol, 49% ee
N' ¥ I il #FXaz Et
[RhClI(coe),],
H M
<UL )OI\ (s.5)DI0P P _© MeMgBr <
i > i g ————
N\ ° AN \
oNg' Ph g g CoMe20°C " pn aNg” Ph
. 46% ee
b) Corriu, R. J. P.; Moreau, J. J. E. J. Organomet. Chem. 1974, 64, C51;
Ph
H\S,\H . )OI\ [Rh(H)(ligand),],Cl04 H\s"\o_< MeMgBr H\ .\JVle
| * o | Ph —_—
\
P’ NoNp  ph Ph r.t aNg”  Ph / \a Np
: _ 28% ee
I d = (R)-(PCH,)MePhP
¢) Kumada, M. et al. Tetrahedron Lett., 1974, 15, 331; 'gan (R)-( 2)Me
Me
[RhClI(cod)], (1 mol% Rh)
(R)-Cy-BINAP =

- ' Me
o \
THF, -20 °C OL-Np/ Ph

H oM )OI\ (R)-Cy-BINAP (1 mol%) H{_© <
~ + [

a-Np”™ pp, Me Me

S m e m————————————

81% vyield, >99%ee
d) Takaya, H. et al. J. Chem. Soc., Chem. Commun. 1994, 25625.  wrommomoesemmemssmsesssssssomsenenes
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Ar\ - OO CF3 FUDAN UNIVERSITY
A ) :
WAl / [Rh(CH,=CH2),Cll (2 mol%) _ i i
h R i 0 | Ligand =
Me Ligand (4 mol%)
R
3

P—N O
Toluene, 25 °C

CF3

N , Z~1T%w NoOPO™ H

v

P P

Ph
4 + Rh(PPh3);CI — > Most 1a remain unchanged

h Me h Me Ph Me CDCly
Si Si S N
* | * * | \Me (1 0 eqUiV.) 1 h, 60 °C
\ 1a
NBoc cDCl - -
3a OMe 3b CO,Me 3¢ / 3 Chemical shift:

+ Rh(PPhj);Cl ———— >

80% vyield, er = 89:11 84% vyield, er = 90:10 67% vyield, er = 86:14 Ph (1.0 equiv,) 1h, 60 °C 3.0 ppm to 2.0 ppm
Ph\ ‘\\Me Ph\ :\\Me ,
Si Si a
* *
| | NH AU X@&.
NMeBoc OTES . 2 Il
X | \ Rhl_ll )DRh”'
3d e Rh' cat. > e
62% vyield, er = 91:9 59% vyield, er = 91:9 A coordination R R
MeO e MeO

reductive transmetalation

3
Me S
:\\Me :\\Me Si'\\ \ elimination (c-bond metathesis) /‘ 1

Si Si .
* * B " 7]
. R R\ R
@\ O\ (J\/OTES "\ h \s€ i
. \Rh
Ph Ph Si
3g 3h 3f N X’R or ) |~
88% yield, er = 91:9 92% yield, er = 90:10 85% yield, er = 91:9

Rhlll R 10

Song, Z. et al. Angew. Chem. Int. Ed. 2019, 58, 4695.
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Nw= L , d (-)-sila-mesembranolv i | =~ JVR & . \
OMe OMe

MeO MeO

OMe | |

MeO

[Rh(CH,=CH,),Cl], (2 mol%) 5 « HOAC

O > e

+ )\/ Ligand (4 mol%) * | 1% />
si o - Ph Toluene, 25 °C, 36 h G (10 steps from 3) | o : ’\N/Ie
D /> Piv 83% vyield, 80:10 dr
RO (-)-sila-mesembranol
1 2

3 (4eHOAC)

(_/!ulll

*
Tun (_I!mll

Qun

NAA L :(-)-sila-mesembranol vs. (-)-mesembranol

4 \ ) B
OMe A ~ Tail suspension test -
300 - (0 = 9~12 mice) 250 - 0= 8~11 mice)Forced swiming test
MeO 1 . x
7 250 y . _ \ % 200 . —
E 200 : E — .
4 = ] = 150 - . s w
S HOhe 2 150 - I & (-)-sila-mesembranolosi "H
C/> g S 400 ‘e -?
o 1 ® ™ _ L. .
i L, E 100 : 5 £ Chd . = . 3 07 | Y3 (-)-mesembranol
\ = = ) E "
"o A Me 50 : T s0 |7+ . IV _‘ .
| - . #1
0 .
(--mesembranol Vehicle  Vehicle |5AHOA c 4-HOA 0 —ehicle — Vehicle |5A HO A ¢ 4"HOAC
(5¢HOAC) S T S A

Jiang, R.; Song, Z. et al. Org. Chem. Front. 2021, 8, 5941. 11
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tBUOzC

/
\ *
/

-

Et
3a

54% yield, 87:13 er

-
N

Y
=
o

tBUOZC

EtO
3b

51% yield, 94:6 er

Xu, L.-W. et al. Org. Chem. Front. 2021, 8, 6577.

R2
®
[Rh(C5H4),Cll, (4 mol%)
CuCl (10 mol%) \:/M
Ligand (12.5 mol%) ¢ w4V
> BuO,C Si
TEA, 40 °C \l/ ™
\ \/
R‘l_l
|
F 3
OMe OMe
|*\
\\\447
: _Me s
LA : _Me
tBUOQC\;SI\ tBUOzC *SI’
\/ F
Cl
3c 3d

41% vyield, 90:10 er 25% yield, 87:13 er

OMe

*Si

tBUOzC

Ph

3e
48% yield, 86:14 er

(VS

‘UDAN UNIVERSITY

OMe

3f
Me 45% yield, 90:10 er

12



pa
C
T

[Rh(C,H4),Cll, (4 mol%) Ar! Ar'!

0 Me | _Me
. || CuCl (10 mol%) Me0,C *sli/ MeO,C *Si7

1/Si\ Ligand (12.5 mol%) > | N 3
Ar Me °
CO,Me TEA, 40 °C , A X

1a 2a 3a 4a
Ar = p- MeOC6H4 r =m- CH3CBH4

CF3

\O

30 % con., 3a:4a = 90:10 25 % con., 3a:4a = 24:76

P
Ph,P
2" pen, /O/ \O\
FsC CF

76 % con., 3a:4a = 31:69
(without [Cu], toluene instead of TEA)

PPh, PPh, OO
O OO OH
OH oH

No reaction No reaction No reaction

(VS

‘UDAN UNIVERSITY

R*0,C

OMe

R3
[Rh']

R2
\ s side
fj products
3
s R Ph ph
(8)-3

0R* ¢ 13



2- 4+ U f 0w o
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FUDAN UNIVERSITY

R Ni(cod), (10 mol%) R 5
Ligand (20 mol%) .
Rs_l\ CH, _NaO'Bu (10-100 mol%) RsL\ N\ { Ligand =
| / Toluene (0.1 M) ! yZ ; ' MeO
s<> 24 ~48h, 25~ 80 °C 'S :
7 P) npr :
R? R ;
1 2 : Me
N . Z=~1® N2eu 2fu XE9 D7
OMe Mz ~ @BMD® F X
:|-0-5<glum<10-3
d
. ( )3-
& 2 _ (R,R)-2f
5, ,
26 -
®, =19.5% 811
£
___________________________ -14
Me (S,S)-2f
-2 -
N\ T A S X
gi Wavelength (nm)
PF{ o, Juml(R,R)-2f] = 4.860104
2d Juml(S,S)-2f] = -3.280104

75% yield, 82% ee

Zhao, D. et al. Angew. Chem. Int. Ed. 2021, 60, 25723. 14
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PO~ H NHAuv 97z0P

Ni(O)L,

reductive 1a coordination
elimination oxid.a.tive 3
Path B addition
OMe OMe
Me Me
NiL Me
Me cH o NiL,
Ni(cod), (10 mol%) L, 2 SCH,
L2 (20 mol%) N\ y L N ‘)
NaO'Bu (10 mol%) | J \\> Si .
> Si Ni_ Me Me™ /SI
Toluene (0.1 M) wd D\/\/ H A " |__ | |v_|y| |
24 h, 60 °C s alkene tBUO_ B
H,C CH,D insertion
[D,]-4, 83% yield, 93% ee L

B-H
elimination

Me /.n
Ni
x Z > ,\' Py | H 1] b'H r S.\)
1
Me/ c

transmetalation

15



Et0,C

\\\Me
*Si

(S)-3a
50% yield, 92:8 er

EtO,C
\\Me

/

*Si

(S)-3d
50% yield, 94:6 er

CF3

1 2
EtO,C

/ \\Me

*Si

(S)-3b OMe
48% vyield, 89:11 er
EtO,C

/ \\Me

*Si

(S)-3e ‘

43% yield, 94:6 er

Su, Z.; Song, Z. et al. ACS Catal. 2022, 12, 5185.

CO,R!

O v
SI\ + —o=<
Ar ¥ a H

Pd(OAc), (5 mol%)

EtO,C

Me
*Si

(S)-3c SMe

48% vyield, 89:11 er

tBUHzCOzC

/ ‘\Me

*Si

(S)-3f
40% vyield, 86:14 er

Ligand (7.5 mol%)
toluene, 80 °C, 12 h

1 Im s s m e e e E S m S mm - 1
R'0,C : oh :
a ' Ph '
b/ : !
Y : .
Me ; © O\ / '
> *Si ' Ligand = P—N i
. w / .
Sar : o* d N
(S)-3 ; Ph ph :
N 0JuvHAX
EtO,C Et0,C
P LDA X P CuCl, TBHP
| [ i R Y
/ “Ph THF, 45 °C, 30 min ~Ph CH4CN, 50 °C
then aq. HCI (2 M) 18 h
4 89% 5 53%
EtO,C,
1) NaBH,, CeCl,
DDQ — MeOH, 0 °C to rt, 30 min
> ./Ph :
1,4-dioxane © Sispn 2) m-CPBA, CH,Cl
100 °C, 16 h rt, 12 h
50% 7 68%

o)

A9k %

FUDAN UNIVERSITY

EtO,C

_Ph
Ph

16



(VS

PO~ H
a) +[Pd Pd(dba), (1 equiv.)
) [Pd] L COEL Ligand (2 equiv.)
| - toluene-dg
2a H 80°C, 12h 8

=

CO,Et

15 110 105 100 85 90 85 80 75 70 65 60 55 S50 45 40 35 30 25 20 15 10 05 00 -05 -10
11 (ppm)

b) 0 +[Pd]

Pd(dba), (1 equiv.)

‘ <>S_/Me Ligand (2 equiv.)

1 o

“ph toluene-dg B
| 1a 80 °C, 12 h

Me
4
<>Si
N\
Ph

1a A

I
Nk M AA I

25 80 85 80 75 7.0 65 60 3.5 50 4.5 4.0 s 30 25 20 15 1.0 05 00 <05

‘UDAN UNIVERSITY

NHAv2z0P

L,Pd® + allenoate

MeO,C l
H
/ MeOzC
Ph
.~
SI\Ph
4-E
2 ligand
Pd-IM1a dissociation
MeO,C H
-Pd—L T )
. Pd/

reductive o <>
elimination OX'd?_t'Ve Si
AG* = 17.6 kcal/mol addition /\
L PH Ph
| 10
Rd MeO,C_H AG* = 2.2 kcal/mol
MeOzC I’ \\ /L
~-__// e-—=Pg i
H si . <\ }
1\ migratory “, Si
Ph" pp insertion H /\
H  Ph ph
Pd-IM4a AG¢ = 4.8 kcal/mol Pd-IM3a

17



74%/70% yield, 92:8 er (B) 19%/21% yield, 87:13 er (B)

l‘l ~
ﬁ x5
R? = different alkynes R'—== 2 (3.0 equiv.) R "UDAN UI\lVLRbII\
— R2—=—— — Ph——= <> <> [Rh(CH»=CH,),Cl], (2 mol%) —
i - Si - Si .
[Rh(CH,=CH,),Cl], (2 mol%) <> Rh(PPh3);Cl (2 mol%) Ligand (5 mol%), EtOAc
Ligand (5 mol%), EtOAc EtOAc, 60 °C 12 h, 25 °C
5 (°si®) 25°C,12h 3a 70% 1 Method A 4 (si*)
Ar E 1 R . H [V —
' = R'—== 2(1.0 equiv.) EtOAc, 60 °C R Ligand (5 mol%) R'——=—= 2 (1.5 equiv.)
: Rh(PPh3)sCl (2 mol%) (step 1) EtOAc, 25 °C
O\ / \ E O"Bu 373 — (Step 2) [Rh(CH2=CH2)2C|]2 (2 mOl%)
Ligand = O/P_N‘ O Ar= > Sio
o® s ;
Ar : Method B
N Z-~10® different alkynes
Br CF,
OMe
5b
94% yield, 94:6 er 98% yield, 96:4 er
o}
Me Ph ;' Br
N — : N
i 5¢ 5d

79% yield, 99:1 er 98% yield, 99:1 er
Lan, Y.; Song, Z. et al. Angew. Chem. Int. Ed. 2022, 61, €202212889.

18



AV

\

R

p

L; /A
Cl

R
(5
Ph
- 12-TS - /A

n---

20.5 L=Rh—]
12-TS cl />
//—\ Ph / Sl
,,’,’,—\\\\
AP ¥ AT N 14

13-TS .

N

W\ 84
P@& =30kcal/mol\* 14 (R)-product

B Ph |¥ o > (S)-product

15
P Ph

L—RH- !
cI” /J |
Si’: ; L—Rh
o’ Y
Vi Si
Ph / 15

Ph

Migration insertion

Y VY

(A) DFT calculation

(B) 2D-Contour maps

FUDAN UNIVERSITY

(C) Ligand structure 19
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4
N . Z=~1®
r’Bu O NMe r’Bu
Me * N =4 * .\
Si. Si.
N/ Ph “ph
3a 3b

88% yield, 81% ee 64% vyield, 93% ee

He, C. et al. J. Am. Chem. Soc. 2020, 142, 13459.

R4

R4

85% yield, >99% ee

Y R

[Rh(cod)Cl], (4 mol%) R'— r

(R, Sp)-Josiphos (8 mol%) A\ W
> Si’
- ° ~ 3
Toluene, 40-60 °C = R
R?—— |
AN
3

> 28 examples
up to 88% yield, up to 99% ee

[Rh(cod)Cl], (4 mol%)
(R, Sp)-Segphos (8.4 mol%)

Y

Toluene, RT

35 examples
up to 95% vyield, up to 99% ee

70% yield, 93% ee

PPh,
PPh,

(R)-Segphos

90% yield, 99% ee

B-estradiol derivative
5¢c
86% yield, 93% ee

(VS

‘UDAN UNIVERSITY

21



A . ﬁﬂk

‘UDAN UNIVERSITY

(@)
PN X NN ‘Bu
| [Rh(cod)Cl], (4 mol%) | Z gy 2a (1.2 equiv) |
Ph 2 AN NG (1) (R,S,)-Josiphos  94% ee
Me” N si” (R, S,)-Josiphos (8 mol%)  Me « oH [Rh(cod)Cl], (4 mol%) Me - Sp)-dosi
I H - Si. - > (s) Si\ (2) (S,Ry)-Josiphos 89% ee
= H Toluene, 60 °C = | \ph Toluene, 60 °C = |/ Ph (3) racemic-Josiphos  90% ee

3d
1d CHLXY/ XK YU o 6
17% yield, 95% ee

(c)
Bu NN Bu
O [Rh(cod)Cl], O )/ O J/ [Rh(cod)Cl], | P
q _MH (R Sp-osiphos Me siC R Sp)>~l<oslphos> Me™ I o
“ph A gy 2a H Toluene, 60 °C =z “eh
‘ Toluene, 60 °C ‘ O 95% 7 recovered |
6 7 X~ 3d
racemic 94% vyield, racemic not obtained
9 H A Y6 U 2z K v FXez!' N

22



n +' % "s] X7z ﬁﬂf%

‘UDAN UNIVERSITY

(d) KIEH
‘Bu
[Rh(cod)Cl]» /r [Rh(cod)Cl]» /r
SiHPh (R, s,)-Josiphos . - 08 SiHPh (R, S,)-Josiphos ‘ i
H H =1. ~ D ™~
A gy 2a H' ™D A gy 2a Ph
Toluene, 60 °C CHLXYX 73/ 22 o Toluene, 60 °C
H H
H k|-| kD
1e-Hjg 3e -H, 1e-D5 3e-D,
(e) NMR) ~ Me
[Rh(cod)Cl], Ph
(R, Sp)-Josiphos
Me SiH,Ph > PhHSi resting state
dg-Toluene, RT, 10 min ' g
Ph PI“"Rh"I“H
1d B P/ \H |
B
n O O o g ‘-2. s % o~ 00
[Rh(cod)CIJ,/L6 + 3 §\ § §\> § e e 7-? $
Ao A A Ao A
s wseseg /"" 'U’ “\uw e /‘J “\,’J ‘\ o o /"‘ \\J" ‘\\m,,lw /'} ‘\\j ‘\\,‘_ s
|()‘2.0 ldI.S 101.0 IO‘()A 2§,4 ' 2(‘)_() ' 28.6 ‘ 22;,2

il f1 (ppm) _ ) f1 (ppm)

31P NMR (243 MHz, dg-toluene)
' ‘ Y Y T ' . ] ‘ Y ' ‘ I ' H NMR (600 MHz, dg-toluene)
110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -lv.5 - -2‘.0 V -2'.5 - -310 ' -3'-5 ' -4'.0 ' -4.5 V -SV.() V -5.5 ‘ -(;.U V -(;.5 ' -7'.0 ' -7'.5 ' -8..0 ' -8{5 '
f1 (ppm)

fl (ppm)
23



Vd
u | X
114 ¥ L 27 :
A - @k .
— I\
NH A 27z0P FUDAN UNIVERSITY
2
Me *\\\\\
Si
eh
3d
H 'Bu
(P\Rh'—H Y
H P/ 7_\ | _ /H
\Rh'" A Me™ \Si’Ph
Me * W \ >p H\R|I1||| H
S-\ w—
'\ P_/ Z / \
Ph Me SiH,Ph | RFP
\/
G [Rh(cod)Cl], Ph 1d B H,
Phosphine ligand
/\’Bu Silane
2d
H /H
H{l 1T Me si—Ph
Me * TN Rhi
Si” p
\_/ / \P
* <
S _=Ph c
F thl Me * \\\H Me SII
/\ N Rh'"—H
P P “ph | >
N g
O v

24



o
]
u
K
b
N

A ' . I ﬁﬂk

‘UDAN UNIVERSITY

Ligand (4.0 mol%) 7/’
[Rh(1,5-hexadiene)Cl], (2.0 mol%)

s
Et

(R,R)-Et-DuPhos

HH

N . Z=T7 O\I NR &z ¥
7] 1 *
s " "Si Boc Ligand (10 mol%) BOC\
Pd,(dba); (5.0 mol%) N
™ o = + t -
Me M o </// \O\ NaO'Bu, Toluene
) OMe
F
2a, 88% yield 2b, 98% yield 2c, 99% yield 2d, 99% vyield
99% ee, > 96:4 dr 98% ee, > 96:4 dr 95% ee, > 96:4 dr 99% ee O
Me
[ t R A LR (NN} LR
N w L‘|| 04 ou > Me Me . o > IMe

Iy,

P_N 1y, SI P Il,,Si

R ~
-
A R ’ ° )"Me Me © )—Me
1) B(CeFs)3 (cat.) Q Me™
MeO M [Rh] (0.5 mol%) OMe __ HSiEt DCM I, + OH L1 L3
Si > ‘Si . . .
MeO \H Et-DuPhos (1 mol%) OMe 2) KF, EtOH OH 90 °C, 72% vyield, 86% ee RT, 80% yield, 85% ee RT, 76% yield, 88% ee
DCM, RT |
R\\ =
R

R=H,1d 2d, 90% yield (8.0 g), 99.1% ee SPSIOL, 92% yield (3a)
R =Me, 1e 2e, 96% yield (11.9 g), 99.7% ee Me-SPSiOL, 96% vyield (3b) Li, C.-Y.; Wang, P. et al. Angew. Chem. Int. Ed. 2020, 59, 8937. 25
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¥ ' Do XN2zaRh X T

FUDAN UNIVERSITY

R2 [Rh(cod)Cl], (1 mol%) RZ
| (S,S)-Ph-BPE (2.5 mol%) | . 35 examples E Ph, :
1/SI:,,,,H + H,0 - 1/SI:,,,,OH + H, up to 95% yield ' Ph i '
R THF, rt. or 15 °C R\ up to 97% ee ! I
H 2.0 equiv. H P/\/P I
1 2 ' :
; ) Ph 5
! Ph  (S,S)-Ph-BPE !
R R [Rh(cod)Cl], (2 mol%) R R o tmmmmmmmmmmmmmmmmmmmmmannIs :
\ / (S,S)-Ph-BPE (5.0 mol%) \ * «/ 8 examples
H"'}Si—D—Si-—H + H,0 > H"")Si—C)—Si—H + H, up to 87% yield
3 THF, rt. P % ee, 48:1
H 7 2.0 equiv. Ha OH up to 99% ee, 48:1 dr
3 4
NoPO™ H
C
(@) OMe Cy OMe Cy (©)
| - | & OMe Cy OMe Cy
Si,, 18 standard conditions Si,, | " | %
\H * H, "0 > \ Si, standard conditions Si,
under Ar OH \""H + (o] > \"//0
H 00 . H b under Ar by
.0 equiv.
1a d 2a-180 1a 2.0 equiv. 2aD
T FAAOY|T D d 92% yield, 94% a
™ 2 o yield, It ee _90% yield, 90% ee
Rh! X~ ¥ v Si-H X1 & A (H/D = 0.6/0.4)
(b) ome CIJy OMe cI;y OMe Cy OMe Cy
) » % I, - |«
SIV"H + [Rh(cod)OH], ____S_t%"jfi_a_r(_ﬂ_<§c3r_1c_iI_’rl_o_n_s.__‘> SI\.%OH SI""OH N o standard conditions . Sl,,,/,
b under Ar g \H under Ar \H/ o
0.5 equiv. 2.0 equiv.
1a . _ 2a 2a 2a
O D d xj Rh' 5ez 94% ee

93% yield, 92% ee
(H/D =1.0/0)

not obtained

He, C. et al. Angew. Chem. Int. Ed. 2022, 61, €202204912. 26



X2zZaRh X[

.
SI{"'H or H,0
H or
[Rh(cod)Cl], (0.3 mol%

OMe Cy
I
standard conditions Si,*
(o) \"'/o
H/
2.0 equiv.
2a-D
> under Ar 89% vyield (H/D = 0/1.0
1 F beH % yi ( - )
under H, 94% yield (H/D = 0.54/0.46)

CeH130 Cy
I*

"OH
\

(S,S)-Ph-BPE (0.75 mol%)
Ky/kp = 1.2
Si-HH i

CeH130

“ SI '“,OH "

2b or 2b-D

C:(le_l’ 5

20 or 20

[Rh(cod)Cl], (0.3 mol%
(S,S)-Ph-BPE (0.75 mol%)

Klkp = 2.1

O-HH dezv’

A9k %

FUDAN UNIVERSITY

NHAv2ZzO0P

| P
R2 jonr
I /SI HRhK
d R N\ |7H
R \"""H H H H,
H B
R2
[Rh(cod)Cl], |
Phosphine ligand —>< \Rh—H _SinnRp—p
Silane A R™ \ \p)
c H
R2 RDS
_sin, R?
R1 \ *s_/', ,/,
H _SiRR—p
R NV N\ )
H P.

27



¥ "D X2zaCu X

A9k %

FUDAN UNIVERSITY

E Ligand 2 E
R Cul (10 mol%), Ligand (10 mol%) R 5 o) 5 Me e |
| RBr (2.0 equiv.), CsCOj (2.0 equiv. I : : o :
_Si—, + HO—H (2.0 equiv.) 3 (20 equiv) ZSi,, : NF 0 ey Br |
R2” \ THF (0.1 M), Ar, 0 °C, 10-72 h RZ A\ : N ; '
H OH : PPh, ¥ ! ° :
1 2 = : 1
1 2 E Bn ! R-Br E
N , Z=Tw® NF ~NwX H
t t
tBu *BIU *BIU tBlu tBlu tBlu
H H * * . *
b Ii, F S{"'H Me S{"'H _Sinye Nab Mel - _Siu,y, LiAHs - _Sivpye
P ) H OH OH Ph” \ Ph” A Ph” \
. )\/\ OH OMe OMe
e X o 8, 50%, 94% ee 9, 72%, 93% ee 10, 83%, 91% ee
2a 2b 2c
70% vyield, 95% ee 54% vyield, 87% ee 86% vyield, 91% ee T[Cu]lL
- TMSCHN,
o *SI' Ph tEiU tEiu tEiu tBlu
oy *a. * 1 CISiPh,Me * [Rh]/L * 1
o) \ - Sin Sivyy, ——~ 27" o Si., > Si.,
OH Ph \ H P\ H P\ H T EvE . Ph )\ OF
N OH OH O[Si] o[si]
o o ) 2a, 94% ee 3, 90%, 94% ee 4,90%, 94% ee
0O e
88% yield, 92% ee 20% vyield, 59% ee [Cul/lL |
t t N,CHCO,Et l”BuLi "BulLi
Bu Bu Cy Me Et,0 THF
B *SI. *SI. *sl. *SI. tBu tBU 2 tBU
NG {"'H oNp™ {"'H o {"'H o {"'H <l CO,Et ol ol
OH OH OH OH Siu,/ ASiung, ASlugg
2f 2 2h 2 Ph” \ Ph”\ P Ph” \
30% yield, 53% 53% vyi Idg 93% 25% yield, 67% < 10% yield O o1sT OH
o yield, o ee o yleld, o ee o yield, b €e o yle 7’ 60%, 93% e 5, 88%, 94% ee 6, 70%’ 95% ee

Gu, Q.-S.; Liu, X.-Y. et al. Angew. Chem. Int. Ed. 2022, 61, €202205743. 28



¥ "D X2zaCu X fﬁﬂf

‘UDAN UNIVERSITY

o‘-’ NHAve2z0P

Radical coupling — —i
or radical disproportionation
B|L" and polymerization
Br
1 L* R—gr /
B—H* ! R*
SET .
B
H—Cu"L* — —
t M Br—Cu'L* Favored R-TS
BIU I
*
Si.,

Ve IH S c—
Ph \OH HO—H + B O ¥
. A, =

1 N
—OH B—H" + Br H H | g O
‘ ‘| tBU \,S/ \Cu-—"N
H---[Si] HO—Cu'L* W
v O
tBlu
*Si— — _ —
Disfavored S-TS

1a
29
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- gﬂk

‘UDAN UNIVERSITY

' N=— '
D ) ) I--------------------------‘I
DG , Pd(OAc), (10 mol%) IG\\tBU : b !
| \\‘Bu 2 ° * Si“‘ 1 \ / 1 : Ph :
si” L Ligand (20 mol%) : o .
N » ; _ ' ! Ligand = l
/O/ \O\ R Cu(OAc), (20 mol%) , , DG = or A :
R2 R2 'PrOH, O, (1 atm) R R? E N= E : FmocHN OH !
. 80°C, 72 h : Lo :
1 2 (3 equiv.) ’ 3 R3 : \ / A RO CLECEECEPLETE -

N . Z=~1®
| X | N N
XN o A | |
| N F | N P N P
N G \\‘\tB u \\\tB u N F Bu Bu
WBuU ZSi 28t WBu *sit” *git
( ® @
Me
| | | OMe
CO,Et CONHPr
3a 3b OMe 3d 3e - 3f

41% yield, 91:9 er 45% yield, 86:14 er 46% yleld 8r7: 13 er 42% vyield, 95.5: 4.5 er 71% vyield, 94.5: 5.5 er 58% yield, 94.5: 5.5 er

*di \“Bu *di \“ | |
si' N _~ Pd/C N _~
AcOH/EtOH 8L H,,MeOH 8L
* _\\\\ * .“‘\\
100 °C, 24 h Si_ : 35°C, 16 h Si_ :
39 NHAc 3h CO,Et 5 CO,Et

88:12 er 89% yleld 87:13 er 95.5:4.5 er 85% yield, 96:4 er
Cui, Y.-M.; Xu, L.-W. et al. Chem. Asian J. 2019, 14, 2082.

NF -~ XNwX H

Y

31



2 4 "2 N7 ﬁﬂk

SUDAN  UNTVERSTTY
B,Pin, (1.2 equiv.), Pt(dba)s (3 mol%)
Ligand (3 mol%), PhB(OH), (10 mol%) BPin

Si A i*
/ | \ Toluene, 50 °C, 12 h Bp,n
"Bu "Bu nBu BPin nBu BPln
1 2 2|
i _ qG' = 9.0 kcal/mol /7
N YY oAr-NNPsP NDFT VY3~ 0P TS-cis-S 7
-11. B=
/_3\\ L\P/ /O/>
/l/ /,_'\ \\\ t B O
O‘ O\ Cplx2-cis-S ;0 TSCIsRY N —

) 66% yield, 212" = 93/7 N o PR ENY S, %
L2, Ar = 50:50 er for 2, 53:47 er for 2' LY B 3 S N
Ar Pt O /' / ch' = 8.7 kcal/mol \1\\

/1=\Si"“\ //,,// I \ R
PAr, \Ph ////// O\ /O D-cis-R
20% yield, 2/2" =91/9 J . ; N

57% yield, 2/2' = 95/5 L3, Ar = 53:47 er for 2, 56:44 er for 2' Cpbz - S/ ~ho \, DcisR
50:50 er for 3a OMe '_,l ’ o ‘g j \_-20.5
Cplecis’_R /__\SI L D_Zcés;s

21.2 -20.
Bu Me ™S = // i

L4, Ar = L5, Ar = L6, Ar = e B B ?/)

B 0 TS-cis-S g=0
F LY el P - ' _ Lo / o/>
Bu Me TMS ! m B=0

/L=\SI wPh 0 )=<

32% yield, 2/2' =84/16 46% vyield, 2/2' =84/16 95% vyield, 2/2' =56/44 \ \B,O 50

55.5:44.5 er for 2, 64:36 er for 2" 50:50 er for 2, 59:41 er for 2' 50:50 er for 2, 73.5:26.5 er for 2" // j e \

Pt "
-4
=|= D-cis-S
Cplx2-cis-R SI\‘“Ph
// 32

Xu, Z.; Xu, L.-W. et al. Chem. Commun. 2020, 56, 4188. - -
TS-cis-R



e 4 v F X %0k &

""""""""""" FUDAN UNIVERSITY

Ar CuCl (2 mol%)
. = /
Ar\ $ (R,R)-'Pr-Duphos (3 mol%) w4

Si + B,Pin, > . _Six
R7 \e— NaO'Bu (1.5 equiv.) AN ?(\Ar : pr |
\  (1.5equiv.) MeOH (2.0 equiv.) H BPin 5 p 5

Ar THF, 30 °C, 12-24 h
1 2 ,'Pr\“
: _(R,R)-Pr-Duphos
N , Z=1® K NF ~NwX H
Ph OBu
cs[
1
m-CPBA . P> \j(\ph
Ph ,o'Bu Ph OMe ,o'Bu Ph, ,O'Bu CH,Clp, 10°C, 4 h 0 H BPin
Si Si Si Si 3.51%. dr = 1:1
P N \;’(\Ph P N \;’(\Ph P N \;’(\Ph NN g0  S1%, dr
H BPin H BPin H BPin
2a 2b 2¢ 2d Ph R Ph ,O’Bu
81% vyield, 9.7% ee 93% yielfi, g7% ee 60% yie_ld, 8.9% ee 73% yield, 84% ee Ph/\/éi . o /\Mgar " Ph/\/§i . o
dr > 25:1 dr = 4:1 dr=15:1 S then I,/MeOH, 30 °C, 4 h
H BPin 2 ’ ’ H Y~—
2a, R = OBu, 97% ee . 4, 620/‘(’) .
2e, R = CHg, dr = 2:1 96% ee, 99% es
PI’J ,CH3 PI’J PI) /n08H17 p-TO| /nBU
5i i i Si
Ph/\/*\:,(\Ph Ph/\/*\f(\Ph Ph/\/*\:’(\Ph Ph/\/*\f(\Ph Ph CHs
H BPi H BPi H BPi H BPi NaBOgeH,0 (1.1 equiv.) X
in in in in - Ph/\/§I * Ph
2e 2f 29 2h THF/H,0 (1:1), rt, 12 h S
90% yield, dr =2:1 75% yield, 82% ee 75% yield, 93% ee 73% yield, 92% ee H
major: 86% ee, minor: 99% ee dr=10:1 dr > 20:1 dr > 20:1 *es: enantiospecificity ® 5,97%, dr = 2:1
eeproduct =
i . . 5. = ————— 0100%
a) Xiong, T.; Zhang, Q. et al. Angew. Chem. Int. Ed. 2020, 59, 11927; e.s
eestarting material 33

b) Denmark, S. E. et al. J. Am. Chem. Soc. 2010, 132, 1232.
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‘UDAN UNIVERSITY

o) | N
CuBr, (10 mol%) >_R L g o0 |
. : N 1
R2 OH o Ligand (10 mol%) 5 ! ;
s .\ )I\ DIPEA (1.1 equiv.) R / © ! ,I\l ,\! :
R' \_oy R~ >cI  CH,Cl,-78°C, 18 h N E Ligand P
1 2 3 U S gl U 1
N , Z=1® NnaEH
F4C OMe Br
: o} >: o} :{ 0
: Na! © : N\ © \//\]\ / 0 \//\ ]\ / N 100 4 —— A, CuBr,/L5
Sl * Si* Si* /Si * 1 —e—B, CuBr,
90 4 —&— C, No Cat.
Me \—OH Me/ \—OH Me/ \—OH Me \_OH J —v—eeo?:%aa
80
3a 3b 3c 3d |
83% vyield, 78% ee 80% yield, 68% ee 81% yield, 67% ee 50% yield, 60% ee 70 L e
4 v-—
& 604 d
e i igan
E 2 5] w“hou’c \ig
o) fc o) o) E 10.]
3 ke .
) IO a WA I ainowt (04
/—O /—O /—O /—O '
Si* Si* F Si* Si * 20
Me/ \—OH Me/ \—OH Me/ \—OH Me/ \—OH 10_'
3e 3f 3g 3h o]
56% yield, 42% ee 73% yield, 30% ee 60% yield, 44% ee 20% yield, trace ee - N .

Reaction Time (h)

Xu, L.-W. et al. Catal. Commun. 2020, 138, 1105950. 34



d J] C-

HLX

(VS

R OH
\ /
Si stle
[Ir(cod)OMe]),
Et,O, RT
1
N . Z=~1®
’Bu\ 0~3|Et2 MeO tBu 0~S|Et2
3a
94% vyield, 95.5:4.5 er 55% yleld, 80:20 er
I\I/Ie
—SiEt, By, O—si~M°
©/ \© ©/Si*\©
3e

87% yleld, 90:10 er 92% vyield, 94.5:5.5 er

Zhang, H.; Zhao, D. ACS Catal. 2021, 11, 10748.

R PSiRH

[Ir(cod)Cl], (2.0-5.0 mol%)

Ligand (4.5-12.0 mol%)

e

2

Me 0§S|Et2

sas

3c
56% yield, 88.5:11.5 er

94% yield, 96.5:3.5 er

JORC

‘UDAN UNIVERSITY

4

NBE (0-1.2 eq.), solvent
45-80 °C, 36-72 h Ligand =N Nl
3 ........................................... -
Bu JOSiEtH Bu O—SiEt, Bu, OSiEt,H
\s [Ir(cod)Cl], (2.0 mol%) \S:\* "S,*
Ligand (4.5 mol%) : . :
NBE (1.2 eq.), Et,O
80°C,36h
Rac-2g 39, 39% yield, 90:10 er 29, 30% vyield, 75.5:24.5 er
N Air “MJ1-RG&
0~S|Et
H os|Et2 [Ir(cod)Cl], (2.0 mol%) 2
Ligand (4.5 mol%) g 3a'
NBE (1.2 eq.), Et,0 67% vyield, 51:49 er
80°C,36h
_OSiEtH [Ir(cod)Cl] (2.0 mol%) —SiEt

0

Ligand (4.5 mol%)

3c'

NBE (1.2 eq.), Et,0
80 °C, 36 h

\

34% vyield, 51:49 er

O

35



d J] C-HLYX

‘Bu OH
\ / Optimized
Si
condition
Scale -up
1a

tB'U
Ph_] OH
Ssitt
*  Et
Si_

4a, R = Me, 93% yield, 96.5:3.5 er
4b, R = Ph, 88% yield, 96.5:3.5 er

RLi
THF, -78 °C

‘Bu O—SiEt,
CVSI@
3a, 5.7¢g

86% yield, 96.5:3.5 er

LiAlH,4, HMPA
("Oct)4NBr

DCM, 40 °C
24 h

70% yield, 96:4 er

‘BuOK, TBHP
TBAF, THF, 0 °C

(VS

‘UDAN UNIVERSITY

Tamao-Fleming
oxidation

\

Cl R
B u OH OH \p—N/ @ Bu
SI / \ - /
_ Si—O0 R
- * \* /
O/ Et;N, 0 °C to RT, 24 h PN
(0] R
PSIOL (5)

83% yield, 95.5:4.5 er
6a, R = Et, 74%
6b, R = 'Pr, 50%

Ligand 6a (12 mol%)

BOH)2  [Rh[CH,=CH,],CI], (2 mol%)
¥ EtsN, MeOH, H,0 B
R

MTBE, 60 °C, 24 h

R

8a, R = OMe, 67% vyield, 98:2 er
8b, R = H, 90% yield, 96:4 er
8c, R = 'Bu, 73% yield, 96:4 er

36



[PACI(2-Me-allyl)]5 (5 mol%)
(Rp.R)-Ligand (12 mol%)
LiO™Bu (3.0 equiv.)

Me OMe Me

2d
89% vyield, 88% ee

\p-MeOC6H4 F \Ph

29 2h
83% yield, 91% ee 88% yield, 93% ee

Li, B.; Zhao, D. et al. ACS Catal. 2022, 12, 13999.

PhCF4 (0.5 M), 120 °C, 12 h

85% yield, 95% ee

OBu

2f
91% yield, 90% ee

-- C-congener ------ '

2a-C

Lmcmc e e e e _ e —————-——

3 (from 2f)
88% yield, 87% ee

Sila-bicyclo[3.2.1]
scaffold

(Rp:R)-Ligand

@)

PPh,
Fl:e
&>

CH3CN, 25 °C, 20 min

DIBAL

THF, 80 °C, 20 h

4 (from 2h)
40% yield
NBS, LiBr
R
BH;, THF
then AcOH
m-CPBA
DCM,rt

5 (from 2g)
94% vyield, 91% ee

(VS

‘UDAN UNIVERSITY

6 (from 2h)
83% vyield, 95% ee
6.3:1dr

37



AV

~

2z,

“‘Si s
o6,

2a (major) TS-a/a" =

yo + A
Me

* &

2,

] ) Si (R
Steric Repulsion
‘Bu between Ar ring /

TS-b/b’

1

ent-2a (minor)

favorable substrate orientation
favorable stereochemical relationship

unfavorable substrate orientation
favorable stereochemical relationship

TSb'
AAG*=51

favorable substrate orientation unfavorable substrate orientation
unfavorable stereochemical relationship unfavorable stereochemical relationship

Steric Difference

-PPh, >

oxazoline

TS-a = —— TS-a'

Steric Difference

-PPh, > oxazoline
TS-b =——— TS-b’

FUDAN UNIVERSITY

(Rp,R)-Ligand

bt
s

=

38



| .
S{""OSiHPhZ
OH

3a MeO

72% yield, 90% ee

Cy
| *
S{"”OSiHth

OH

3d
72% vyield, 63% ee

'Bu H
N /Ph

I\
Si, o” " gy

OH

39
58% yield, 2.7:1 dr
(86% ee, 94% ee)

Li, Y.; He, C. et al. ACS Catal.

A9k %

FUDAN UNIVERSITY

; Ph, !
' Ph | :
R? Cu(MeCN)4PFg (5 mol%) R? : '
| (S,S)-Ph-BPE (6 mol%) l. siHR, ' A~ P :
Sl:l,/ H - SI:,, / N P 1
7 OH + H3SiR, ; . - T ' !
R E)H BuOLi (20 mol%) R %H ; i Ph :
toluene, -35 °C, Ar “Ph (S,S)-Ph-BPE .
1 2 3 e e e e e K
Nf - NXNwXH
‘Bu ’B f tr, Ph
S| * S Blu Karstedt catalyst (2.0 mol%) Eiu \Si/Ph
I,y | "y L * . L%
\ '0SiHPh, ’OSlHPh2 s{.,,,OSiHPhZ hexene (2.0 equiv.) g s{.,,,o/ \”hex
Toluene, 40 °C, 24 h
OH 4, OH
65% yield, 90% ee 4
52% yleld, 88% ee 62% yleld, 85% ee (1.14 g) 68% vyield, 90% ee

a-Np Bu Me Me
%
.k Lk i
SkuosiHPh, Siung”
\ \
OH OH
3e

75% yield, 74% ee 63% yield, 67% ee

59% yleld, 96% ee

2022, 12, 8476.

N3hXEs 3~

0.0012
0.0010
0.0008 -
0.0006 -
0.0004 -
0.0002 -
0.0000 -+
-0.0002 -'
0.0004 - \

-0.0006 1 Jiuml(S)-3h] = -1.80103
0.0008

] 9un[(R)-3h] = 2.001073
-0.0010 +

-0.0012 ; g : .
400 450 500 550 600

—— (9)-3h
— (R)-3h

CPL Intensity (Al)

650 39

Wavelength (nm)



"AFY N

A9k %

ahAvez0P
Cu(MeCN)4PFg
(S,S)-Ph-BPE
LiO'Bu ———> LiPFg

Ph,SiH, (2a) ——e—> Ph,Si(O'Bu)H

tBu Y tBU
sli.*, SiHPh; /7N slu
P\ © R )p ph” | O
OH 3a (-:U/I OH 1a
I
H
Bu
|, P f ~
/Si"uo Cul‘\’P Blu :‘P % b
PR | Si., S P
0 | —
OH | | Ph/ \ O---Cu
Ph,HSi H OH |
c H----H
TS1

1st s-bond metathesis

A

o
L g ¢
Ao o= Bu P
Ph \ i i |_* /Cu'\ *
Ph,HSi——H
. OH
TS2 thSle B

2nd o-bond metathesis 2a

b)ez DA f§
(b) 12.7 [

A6 TST’ Bu

(kcal/mol) Sicy, |

P} ¢

OH |

1a H-

TS

A
( Ph
LN
pop S PR
Ph Ph
(S,S)-Ph-BPE

FUDAN UNIVERSITY
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¥ Bronsted

A9k %

FUDAN UNIVERSITY

OO YO
r R 5 3 L HO
Me_ R IDPi 3 (2.5 mol%) Me, )° % i p=N~p 'R =
1% + > Si_ ; g\ :
: Toluene, -20 °C, 24 h o7 * ; NH N ;
' Tf Tf '
E R' ' : 3a
1(1.5 equiv,) 2a 4 5 Imidodiphosphorimidate (IDPi) i
N . Z=~1® NoPO™H
M Ph.
(@) Me  Ph Me, Ph IDPi 3a (2.5 mol%) “r =
5i + Si - A
0" * Toluene, rt, 24 h O
PhOH (2b)
Me,_- ,an,”‘- ~ 5c 1c (1.5 equiv.) 5¢i G2z A Y 4c, not shserved
_si side product ) ’ ’ N
o+ O . d wF X B
OH /” Bn
da Me B st
92% yield, 97:3 er 96% yield, 98:2 er (b) )\/e\ JBn IDPi3b (1.0 mol%) Si
. . >
Si Toluene, -20 °C, 12 h
IS 1a (1.5 equiv.) 2a Sad 2z " A L‘nl € J XN 5a
S LT 4o 20% yield, 53:47 er
Si > Si 2 Bn OH
07 * o7 * (c) \ / Me Bn.
Si IDPi 3b (2.5 mol%) ’-.s_/ ~
T- 1
+ - 7
4c 4d Toluene, -20 °C, 24 h 0" *
82.5% yield, 95:5 er 79% yield, 95:5 er
rac-5a 2a (1.1 equiv.) Si-O" E & F& o' o 4a

List, B. et al. J. Am. Chem. Soc. 2022, 144, 10156.

75% yield, 96:4 er 42



¥ Bronsted N Uy R &

(VS

NHAv27z0P “UDAN  UNIVERSITY

R' R? -
1
o~

] N
RER! T N H
— ] - LA
— . g \ \p , —_ R1 /R2
O=pP7"""\P=0 B ~ m \!
fed 3
C, R 1
- ~ Tf P
i \ -~
R!' R? deprotonation T T ~— SNTNN
\ / R' R2 R' R? "o
Sl - 3 ," U e "r!)lnlo
—_— i ,Si "’\i'/ .
+3 ! | O
protonation ® Tf
5 I

43



A ﬁgk

F3;C
CH3 CHs
S:i*
CHO@ @
3a

84% yield, 96:4 er

CHO

3e

o
87% V'e'd 92:8 er 75% yield, 77:23 er

Chi, Y. R. et al. ACS Catal. 2022, 12, 7781.

59% yleld, 85:15 er

pre-NHC (20 mol%)
base (20 mol%)
DQ (100 mol%)

CH3CN, 30 °C, 12 h

SEt

(0] OMe

3c
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