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Development of practicality-oriented synthetic organic reactions using toxic gas
surrogates

Konishi, Hideyuki
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We have developed safe and practical synthetic organic reactions using "
toxic gas surrogates" already developed by our laboratory that could generate toxic gases such as
carbon monoxide by chemical reactions. In this study, various catalytic carbonylative reactions by
using carbon monoxide surrogates could be realized. In addition, we showed that sulfonamides and
sulfinamides could be synthesized with complete selectivity using a known sulfur dioxide surrogate
for the first time. These results are highly innovative in terms of converting gas-phase reactions
using dangerous toxic gases into safe and efficient liquid-phase reactions using their surrogates,
and are expected to be used extensively in the future.



co
co co
2 2014

co

2

co S0,
2
(1)Co C H

@

(4)Cco

S0,

Co

Co

Co

(3)30;

®

Co
Co Co
(1)Co C H
1 Co
Co
2- 2-
2-
3
1
C H
Pd(OAGC); (0.5-5 mol%)
X PCys; (1.5-15 mol%) fo)
S e AR - Ui
o-anisic acid (1.5 equiv;
@ G H)koph DMSO, 110 °C @'@
X=1,Br CO surrogate 3 min
at the shortest fluonen-9-ones
up to 94% yield
1
0 co
Co



Co

80
Co
2-B
Cco
QY
o]
Hkoph .
NR3
(®)

@( P

CO surrogate

©

0., .
+
OTf H )k

OO CO surrogate

£y

(D)
R©/ Br

2
a
2-A
Co
Co
2-C
2,4,6-
2-D
O /'/9:5 co
Re-H K'OC —  PhOH
1% NRs
Pd(OAC); (3 mol%)
Xantphos (6 mol%) (0]

DBU (1 5 equiv)

MeCN, rt

Pd(OAC); (10 mol%)
DPPP (15 mol%)

OPh

neat, 120 °C

Pd(PhCN),Cl, (1 mol%)
Xantphos (2 mol%)
DBU (2.0 equlv)

toluene, 80 °C

co surrogate

2.

(3)s0,

co

®)

©
®

S0,

'ProNEt (1.5 equiv)
_—

R
OPh

up to 98% yield

CO,Ph

] O CO,Ph

80% vyield

Cl Cl
o
R
(0]
Cl
up to >99% vyield

2,4,6-

S0,

1
S0, $=0
’ R1 O\\ /9
R > 2
! Pd(OAc); (10 mol%) NHR
NHR?  pigy,, HBF, (20 mol%)
B 4 . sulfonamides
NBu; (1.0 or 2.0 equiv) up to 66% yield
K2S,05 DMSO, 100 °C R ('s?

SO, surrogate “NHR2

(2.0 or 1.5 equiv)

sulfinamides
up to 76% yield

(4)Cco

Co

Co

Co



! Pd(OAC); (3 mol%)

: DPPB (4.5 mol%) o
Bro ! Na,COjs (1.5 equiv)
+ 1 COsurrogate | —— > H
Ph 3 (2.0 equiv) : DMF, 80 °C -
50 mmol i EtySiH : 77% yield
i (13equiv) ) 7.06g
slow addition for 2 h
4 N
®)
Co
©) Co
Co
5
cat. [Pd]
R | 0 cat. Ligand R o
+ Base
e OPh
e . <y
CO surrogate Solvent, 'rt
Open air

up to 99% yield

1. M. A. Campo, R. C. Larock, Org. Lett.
2000, 2, 3675-3677.

2. B. Nguyen, E. J. Emmett, M. C. Willis,
J. Am. Chem. Soc. 2010, 132, 16372-16373.

10
Hideyuki Konishi, “ Creation of Novel
Toxic Gas Surrogates and the Development
of Safe and Facile Catalytic Reactions”
Chem. Pharm. Bull. 2018, 66, 1-19.
(Invited Review)
DOI: 10.1248/cph.c17-00795

Hideyuki Konishi 1

11 11 , " Mechanistic
Insight into Weak Base-Catalyzed
Generation of Carbon Monoxide from Phenyl
Formate and Its Application to Catalytic
Carbonylation at Room Temperature without
Use of External Carbon Monoxide Gas” Adv.
Synth. Catal. 2017, 359, 3592-3601.
DOI: 10.1002/adsc.201700751

, Kei Manabe

Hideyuki Konishi, Masataka Fukuda,
Tsuyoshi Ueda, Kei Manabe,
“ Palladium-catalyzed External-CO-Free
Reductive Carbonylation of Bromoarenes”
Org. Synth. 2017, 94, 66-76.

DOI: 10.15227/orgsynth.094.0066

Hideyuki Konishi, Hiromichi Tanaka,
Kei Manabe, * Pd-Catalyzed Selective
Synthesis of Cyclic Sulfonamides and
Sulfinamides Using K,S,0; as a Sulfur
Dioxide Surrogate” Org. Lett. 2017, 19,
1578-1581.
DOI: 10.1021/acs.orglett.7b00402

23
137 2017
28
2016
Hideyuki Konishi, Mika Matsubara,

Keisuke Mori, Yoshinobu Ishikawa, Hiroshi
Hashimoto, Hiroaki Tokiwa, Kei Manabe,
“ Mechanistic Study on the Generation of
Carbon Monoxide from Phenyl Formate and
Its Application to the Development of
Pd-Catalyzed Carbonylation at Room
Temperature” , The 2015 International
Chemical Congress of Pacific Basin
Societies (Pacifichem 2015), 2015.

1



2017 3 17 19
https://yakunet.yakuji.co.jp/index.php?
PAGE=YR_DETAIL&TARGET_1D=104530

0

http://w3pharm_u-shizuoka-ken.ac. jp/yak
ka/

€Y
KONISHI, Hideyuki
20565618

@

®

MANABE, Kei

00251439

*



