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Our group addressed to development of new methods for synthesis of
trifluoromethyl compounds via a fluorination reaction as a key step. Reactions of
dibromofluoromethylthio substrates with KF and silver(l) salt were performed affording the
trifluoromethylthio products. The F-CF2S bond forming reaction might be available for the hot
fluorination reaction with radio isotope. Alternatively, we have developed methods for synthesis of
new trifluoromethyl compounds. As one examples, phase transfer catalysts, trifluoromethylthio
substituted imidazolium salts from thiourea and electrophilic trifluoromethylating reagents have
been synthesized.In addition, dibromo-2-trifluoromethyl acrylic acid ethyl ester found to be a
versatile platform for the stereoselective preparation of functionalized-o -trifluoromethyl o ,(3
-unsaturated lactones and trifluoromethyl pyrazolinones. lonic liquid-mediated hydrofluorination of
3-bromooxindoles also have been achieved.



(PET)

B
(1C, 13N, 150, 18F)
Y
PET 18F
110
[8F]FDG PET
PET
( )
PET
(CFs)
[18F]CFs
PET
[18F]CFs PET
3
1 [19F]
“ [*8F]CF3 "
PET
“ [*8F]CFs "
[t8F]CFs
[18F]CFs RCY
F-CF2
PET
1)

Ag

AgOTF
R@ [2.2.2]Kryptofix, KF R
S-CFBr — > -
2 t, 10 min @S CFs
MeCN 5~30%

S-CF,Br ozNOs—CFZBr
Meo{ }S*CFzBr QS—CFZBr
N

9

2
1 2
3
4
d
s A=DBFyg
R-N"N-R 2; X = OTf R‘N@N’Rx_
= MeCN P

Me Me 80°C,16h Me Me
3 high lipophilicity
highly positive charge

4a; R = Me, X = BF,4, 64%
4b; R = butyl, X = BF4, 43%
4c; R = i-Pr, X = BF4, 46%

[1 gram scale]
4d; R = j-Pr, X = OTf, 31%
4e; R = c-hexyl, X = BF4, 67%

.
\ '\/\___
AL

ORTEP drawing of the X-ray structure of 4c




3) 3 °
F
F
3
6
2 (BFs)
(0.91 A) 0.04A

BMS-204352(MaxiPost)6s

R® B EtyN-3HF(5 equiv) R® £
R{;ﬁ;o KsPO4 (5 equiv) R«@fgzo
N [bmim][BF ] N
5b-s m36h 6b—s

SRS

6a: R = H (58%) 6e (66%
6b: R = Br (71%)
6c: R = CN (46%)
6d: R = CF3 (53%)

SNy

6f: R = Et (48%)
6g: R = iPr (56%)
6h: R = Cl (44%)

)
i (62%) H
o)
i (67%) 6k (41%)
Br_~
/
0 S /
F
6m (40%) 6n (< 5%)
A

60: R = Me (50%) 6q (49%

6rR=H (64%)
6p: R = Bu (39%)

6s:R=Cl (70%), (21%)*

(4)

G213

G213
S100 A9

S100A9

Maock s TasQ

TASQUINIMOD

CFs S100A9
Tasquinimod

S100A9

S100A9

(5)3,3-Ddibromo-2- trlfluoromahylacrylate
CFs

(CF3)

CFs3

(trifluridine, efavirenz, mefloquin,
celecoxb etc.)

Ethyl 3,3-dibromo-2-trifluoromethylacrylate (7)

CFs3
Grignard

CF3

CF3




CFs Suzuki-Miyaura

Suzuki-Miyaura _ Regioselective functionzalization

coupling . .
\ + Bromo-magnesium exchange,
Brg s Br-~ then reacts with electrophile
\ - 1,4-Addition reaction of nucleophile
OEt
FsC ;
o Cyclization
7
(This work) Br Br
\
F4C~ “CO,Et
LY] | Nu, —HBr
l (a) E selective (b) l
B
Bra M By © umpolung ™~ ®
\ = | — |
F5C” “CO,Et FsC~ “CO,Et F3C” “CO,Et

. K 3
o \\ R! 2 R ")
R ! J H
y RS _N.
R*LRZ Br\ﬁ\o Br-_-N R NNRe

X« )
F3C 0 FsC

electrophile
P o) nucleophile

aliphatic, aromatic

and cyclic ketones symmetric and asymmetric

(C)J ArB(OH), hydrazine derivatives
Pd cat.

o .
R! R"z A E g
Ar " ONRE

F3C o)

Cl

e MeO O .O
\ P \ P
FC o F4C

Influenza
A/WSN/33(H1N1)

virus MeO.
FaC

o
ICso = 11.9 uM

ICso = 11.9 uM ICsp = 12.2 uM

Takeshi Ishikawa, Hiroki Otaki, Satoshi
Mizuta, Masami Kuriyama, Osamu Onomura,
Norihide Higuchi, Mihoko N. Nakashima,
Mikiro Nakashima, Kaname Ohyama,
Computational study of the competitive binding
of valproic acid
glucuronide and carbapenem antibiotics to
acylpeptide hydrolase, Drug Metabolism and
Pharmacokinetics (2017)

DOI: 10.1016/j.dmpk.2017.04002

Satoshi Mizuta, Hiroki Otaki, Ayako Kitagawa,
Kanami Kitamura, Yuki Morii, Jun Ishihara, Kodai
Nishi, Ryo Hashimoto, Usui Toshiya, Kenya Chiba,
Ionic  Liquid-Medicated
0-Azaxylylenes Derived From 3-Bromo-oxindoles,
Org. Lett. 19, 2572-2575 (2017)

DOI: 10.1021/acs.orglett.7b00887

Hydrofluorination  of

Yuya Yoshioka, Tatsuaki Mizutani,_Satoshi Mizuta,
Ayumi Miyamoto, Satoru Murata, Toshiaki Ano,
Hiroshi Ichise, Daisuke Morita, Yoshihiko Hoshino,
Tatsuaki ~ Tsuruyama, and Masahiko  Sugita,
Neutrophils and the S100A9 protein critically
regulate granuloma formation, 1, 184-192
(2016)

DOI: 10.1182/bloodadvances.2016000497

Satoshi Mizuta, Hiroki Otaki, Kanami Kitamura,
Kodai Nishi, Ryo Hashimoto, Usui Toshiya, Kenya
Chiba, 3,3-Dibromoro-2-trifluoromethyl acrylic Acid
Etheyl Ester: a Platform for the
Stereoselective ~ Preparation  of

versatile
functionalized-
a-Trifluoromethyl  a,f-Unsaturated Lactones and
Trifluoromethyl Pyrrazolinons, Org. Chem. Front. 3,
1661-166 (2016)

DOI: 10.103921/C6Q0000360E

Satoshi Mizuta, Kanami Kitamura, Kodai Nishi,
Ryo Hashimoto, Usui Toshiya, Kenya Chiba, Activity
of N,N'-dialkyl-2-trifluoromethylthiomimizolium salts
as phase-transfer catalyst for the alkylation of activator
methylene compounds,

RSC Advances. 6, 1661-166 (2016)
DOI: 10.1039/c6ra06870g

3
137

2017 03 24

137

2017 03 27



SERCA

Thapsigaragin 137
2017 03 25
@D
MIZUTA, Satoshi
( )
50717618
©)
(OTAKI, Hiroki)
( )
(WATANABE, Ken)
( )

(ISHIKAWA, Takeshi)
( )



