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Aminothiolation of Unsaturated Compounds through a Radical Pathway
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We developed transition-metal-catalyzed regioselective aminothiolation of
alkenes to provide the bioactive sulfur-containing alkaloids. The detailed investigation revealed
that alkenes were treated with thiols and N-fluorobenzenesulfonimide in the presence of a copper
catalyst to afford the desired adducts with a perfect regioselectivity.



)

NFSI
0 15
89%

CuBr-SMe, (10 mol %)

Me
SMe, (1.5 equiv) O
p-toluenethiol (4 equiv) s

F-N(SO,Ph), (4 equiv) N(SO,Ph),

)

Ph Ph

CH,Cl,
70°C, 6 h
89%

S3 Qy\‘)

93% e

63%
78%



) NFS|

(I

SR’
R)\/N(SogPh)z F—N(SOzPh),
cu'X
X-Cu"'—sR'
R N(SO,Ph), X—(/Ju” «N(SO,Ph),
F
H—F
N
H-SR' RO
X-Cu''—F .
+ Cu'FX
\/
DMF
96% DIAD

80%

Me 1) Mg (15 equiv) Me
HOACc/NaOAc (1/1) \©\ o
s DMF, 25°C, 8 h

s
o N(SOP), N

) PhCH,OH (1.3 equiv) Ph SO,Ph
DIAD (1.3 equiv)
PPhs (1.3 equiv)
THF, 0°C, 13 h

@)

NFSI
89% 120 °C 1

Cu(acac), (10 mol %)
SMe, (5 mol %)
Cl-SiMej (4 equiv) cl

F-N(SO,Ph), (4 equiv

CH,Cl,
MW, 120 °C, 1 h
89%

)

Ph



©)

@
@)

©)

(4)

a_
NFSI o-
)/_
a- DMF 80 °C 16
91%
8 mmol lg ¥-
Fe,(CO)g (5 mol % P
Me Me €2(CO)g ( mo 0) 0
OH H,0 (2 equiv) Me
PR * Br Ph Me
o DMF
_ 80°C,16 h
(2 equiv) 91%
9
Organometallic News
2019 pp. 40 http://www.kinka.or.jp/om/omnews_archive/2019_01.html
Copper-catalyzed

Regioselective Chloroamination of Alkenes  with Chlorotrimethylsilane and
N-Fluorobenzenesulfonimide under Microwave-assisted Conditions Chemistry Letters
48 2019 pp. 1092-1095 DOI: 10.1021/acs.orglett.7b00116

Regioselective Synthesis of
y-Lactones by Iron-Catalyzed Radical Annulation of Alkenes with a-Halocarboxylic
Acids and Their Derivative Organic Letters 20 2018 pp. 3848-3852
DOI: 10.1021/acs.orglett.8b01436

73 2018 pp. 61-62  https://www.kagakudojin.co.jp/book/b355326.html

G

(6)

()

76 2018 pp. 11-20

DOI: 10.5059/yukigoseikyokaishi.76.11

Phenanthrene Synthesis by Palladium-Catalyzed
Benzannulation with o-Bromobenzyl Alcohols through Multiple Carbon-Carbon
Bond Formations The Journal of Organic Chemistry 82 2017 pp. 6242-6258
DOI: 10.1021/acs.joc.7b00848

Synthesis of Benzoisoselenazolone

Derivatives by Nickel-Catalyzed Dehydrogenative Direct Selenation of C(sp?)-H Bonds with
Elemental Seleniumin Air  Organic Letters 19 2017 pp. 1092-1095 DOI:



10.1021/acs.orglett. 7b00116

(8 Palladium-catalysed direct thiolation and selenation of aryl C-H
bonds assisted by directing groups Dalton Transactions 45 2016 pp.
15278-15284 DOI: 10.1039/C6DT02167K

9 Synthesis of Multi-Substituted Olefins through Regio- and Stereoselective
Addition of Inter-Element Compounds having B-Si, B-B, and Cl-S Bonds to Alkynes, and
Subseguent Cross-Coupling Chemical Record 16 2016 pp. 2031-2045
DOI: 10.1002/tcr.201600017

28

(D] Copper-Catalyzed
Regioselective Chloroamination of Alkenes 99 2019

@)

99 2019

3 Synthesis of Isoxazoline N-Oxides by Copper-Mediated
Regioselective Annulation of Alkenes with Bromonitroalkanes 99 2019

4) 13

loL 2018
(5) 4
2018
(6) o-
¥- 65
2018
@) 2010
2018
(8) Chelate-Assisted Direct

Selenation of Aryl C-H Bonds with Diselenides and Elemental Selenium The 4th International
Symposium on C-H Activation 2018

9 Song Zou
Regioselective Aminothiolation of Alkenes with N-Fluorobenzenesulfonimide and Thiols Promoted
by Copper Catalyst and Dimethyl Sulfide The 28th International Symposium on the Organic
Chemistry of Sulfur 2018

(20 Regio- and Stereoselective
Halothiolation of Alkynes Controlled by Transition-Metal Catalysts International Symposium on
Main Group Chemistry, Directed toward Organic Synthesis 2018

(11 2

2018

(12) Synthesis of y-Lactones by Iron-Catalyzed Radical Annulation of
Styrenes with a-Bromocarbonyl Compounds The 28th International Conference on Organometallic
Chemistry 2018

(13) 2018
(14 Synthesis of y-Lactones by Iron-Catalyzed Annulation of Styrenes

with a-Bromocarboxylic Acids 98 2018
(15) o- o-

98

2018
(16) o-

[3+2] 2017 2017
(17) Song Zou Copper-Catalyzed

Regioselective Aminothiolation of Alkenes 2017 2017
(18)

47 2017
(29) Song Zou
N-
64 2017

(20 Direct Selenation of Benzamides

with Diselenides and Elemental Selenium Catalyzed by Palladium or Nickel The 19th [UPAC
International Symposium on Organometallic Chemistry Towards Organic Synthesis 2017
(21)
11
2017
(22 Regio- and Stereoselective



Halothiolation of Alkynes Catalyzed by Palladium or Nickel 97 2017

(23)
97 2017

Z 2

2017
(25) Nikola Topolovéan Glwadys Gagnot Rungsaeng Na nakorn

Ramida Yuvacharaskul

63
2016
26) o-
33
2016
@n_ o-
2016

(28) Chelate-Assisted Direct

Selenation of Aryl C-H Bonds with Diselenides and Elemental Selenium Catalyzed by Palladium
and Nickel The 13th International Conference on the Chemistry of Selenium and Tellurium 2016

http://chem.okayama-u.ac.jp/~funcchem/top/



