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We have developed a silyl-group-directed B -selective C-H functionalization
reaction of organosilicon compounds without coordinating directing groups. Dirhodium-catalyzed C-H
amination takes place effectively to provide B -aminosilanes from simple organosilanes. Mechanistic
analysis based on experiment and calculation revealed that 3 effect of silicon atoms is responsible
for the site selectivity. The present method was applied to catalytic asymmetric reaction with
chiral dirhodium complexes to give a (3 -aminated product in good optical purity.



C-H
C-H C-H
(Figure 14) (Figure 1b) C-H
C-H @ X* /} XH () DG transiton  pg
C-H | | °FG I Fo g metal (M) FG
' G R A C A ¢
a C-H
C-H © X =0, NR DG,,,M y
: c M-
(Figure H H H d/c
.. Ja
1c) )Q \xJ\ Ph)\ FG = Bhgs
tertiary aatXR benzylic DG = EcmE
Figure 1
C-H
C-H
C-H C-N
C-H @ g H CO/\Ph
o =N TrocNH-OTs O/I\ Ph
C- Rhy(tpa)s (5 mol%)
H Schemela K,COs
- N=Rh—Rh
C(SDZ)-H 1H sp? tpa = triphenylacetate ldeTroc ImC/ ‘ )
(Chem. Commun. 2018, 54, 2264) FRRKRTH7 S /1
C(spd)-H oTBS oTBS Me, Me
TrocNH-OTs _Si
Rhy(tpa)s (5 mol%) .9 KNHT,OC
K,CO4 ’
H NHTroc
C(sp?)-H 3 AZERY 5 RERY
3 Scheme 1
C-H 5 (Scheme 1b) B
C-H
p
Rhs(tpa), (5 mol%)
TrocNH-OTs (1.0 equiv)
B C-H X/\/H K,COj (1.5 equiv)l x/\/NHTroc
(Figure 1a) ©/ PhCl,20°C, 12 h ©/
(10 equiv)
6a 6a: X=Si tpa = triphenylacetate 7a: X=Si, 72%
7a 72% 8: X=C 9: X=C, 0%
8 10: X=Ge 11: X=Ge, 46%
(b)
)\A ) /\/NHTroc
SI\/\NHTroc )
10 B {
11 7b 58% 7C77%
Ph Ph‘sz Ph
_ Si Ph” G
C(Scpa) H H Ph” I/J\NHTroc 3 NHTroc Ph QNHTroc
(Sp3)- 7d 88% 7e 89% (Bly = 25/1) 7%#71%
(Figure 1b  7b, 7c) with 2 equiv of 6d with 2 equiv of 6e with 2 equiv of 6f
B C-  Figure 1



C-H C-s

(kn/kp =5.3)

1.0)
C-H

Figure 2a

C-N

C-H
C-N
CS

DFT

(kH/kD =

C-H
C-H

HOMO
(a)
Rha(tpa), = Rh—Rh Rh—Rh=N_
Troc
TrocNH-OTs KOTs
K2COs3 KHCO4
i Si
TrocHN/\/s' k H
Si BIRMERE BRPE Si
H-N bond formation 2
Rh—Rh---[\l\ C-N bond formation /H
H Troc s A Rh—Rh==N_
BRI W Troc
TS
b, *
®) 0c-si 0 CH Me
4.07 kcal/mol I Me
Me  Me ‘%?‘)SI\Me ?,(’3
0000 acc > 0'CH M
[VERY] / 212 kealmol 4
I;{I\'I—R{L—N o vs L
do. oIO (AcO)4Rh2—N\T
)7 OCH,Cly roc
Me Me
Figure 2
(Figure 2b)

NBO



4 4 0 0

Arai Kenta Ueda Yoshihiro Morisaki Kazuhiro Furuta Takumi Sasamori Takahiro Tokitoh 54

Norihiro Kawabata Takeo

Intermolecular chemo- and regioselective aromatic C?H amination of alkoxyarenes promoted by 2018

rhodium nitrenoids

Chemical Communications 2264 2267
DOl

10.1039/c7cc09952e

Kawabata Takeo Hyakutake Ryuichi Yoshimura Tomoyuki Ueda Yoshihiro Hayashi Kazuhiro Furuta 97

Takumi

Asymmetric Synthesis of (B -Lactams by Intramolecular Conjugate Addition of Serine and Cysteine 2018

Derivatives via Memory of Chirality

HETEROCYCLES 1128 1128
DOl

10.3987/COM-18-S(T)95

Ninomiya Ryo Arai Kenta Chen Gong Morisaki Kazuhiro Kawabata Takeo Ueda Yoshihiro -

B -Silicon-Effect-Promoted Intermolecular Site-Selective C(sp3)-H Amination with Dirhodium 2020

Nitrenes

Chemical Communications in press
DOl

10.1039/D0CCO0959H

Gondo Naruhiro Tanigaki Yusuke Ueda Yoshihiro Kawabata Takeo 31

y -Selective Vinylogous Aza-Morita?Baylis?Hillman Reaction with N-Carbamoylimines 2020

Synlett 398-402
DOl

10.1055/s-0039-1691657




10 2 5

Yoshihiro Ueda, Kenta Arai, Kazuhiro Morisaki, Takeo Kawabata

Intermolecular Chemo- and Regioselective Aromatic C-H Amination of Alkoxyarenes Promoted by Dirhodium Nitrenoids

The 4th International Symposium on C-H Activation

2018 2019
B C(sp3)-H
48
2018 2019
B C(sp3)-H
68
2018 2019

Yoshihiro Ueda, Kenta Arai, Ryo Ninomiya, Kazuhiro Morisaki, Takeo Kawabata

Dirhodium-Catalyzed Site-Selective C-H Amination

The 14th International Kyoto Conference on New Aspects of Organic Chemistry

2018 2019




2018 2019

C(sp2 )-H

139

2018 2019

Yoshihiro Ueda, Kenta Arai, Ryo Ninomiya, Kazuhiro Morisaki, Takeo Kawabata

Dirhodium-catalyzed site-selective C-H amination: para-selectivity in C(sp2)-H amination of alkoxyarenes and ( -selectivity
in C(sp3)-H amination of organosilanes

The 47th Naito Conference on C-H bond Activation and Transformation

2019 2020

Yoshihiro Ueda, Ryo Ninomiya, Kenta Arai, Kazuhiro Morisaki, Takeo Kawabata

B -Silicon Effect in Intermolecular Site-Selective C(sp3)-H Amination Promoted by Dirhodium Nitrenes

The 27th International Society of Heterocyclic Chemistry Congress

2019 2020




Yoshihiro Ueda, Ryo Ninomiya, Kenta Arai, Kazuhiro Morisaki, Takeo Kawabata

B -Silicon-Effect-Promoted Intermolecular Site-Selective C(sp3)-H Amination with Dirhodium Nitrenoids

International Joint Symposium on Synthetic Organic Chemistry (ISONIS-12, ISMMS-5, ICAMS-2, and ICSFC)

2019 2020
C-H
140
2019 2020
0

HP
http://www.fos.kuicr.kyoto-u.ac.jp
C-H
https://ww.kuicr.kyoto-u.ac. jp/sites/wp-content/uploads/Obaku49.pdf




