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Efficient Transformation of Alcohols in Fluorinated lonic Liquids as Unique Reaction
Media
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We succeeded in the synthesis of four novel imidazolium salts that bear polyfluoro
aryl groups on the nitrogen atom of the imidazolium ring and preliminary investigated their physical prope
rties. Additionally, we attempted to apply the above salts to some transition metal catalysis as a unique

electron-deficient NHC ligand. On the other hand, to get a concise access to versatile molecules that co
ntain the polyfluoroaryl groups, we developed a new synthetic method for preparation of (polyfluoroaryl)al
lenes by copper-catalyzed regioselective direct coupling of polyfluoroarenes with propargylic phosphates.



[M. Beller et al., Angew. Chem. Int.
Ed. 2011, 50, 5139; A. Lei et al., Angew.
Chem. Int. Ed. 2011, 50, 5144]

«( )
o
(
) [Tetrahedron Lett. 2011, 52, 5392]
(
)
)]
(D N
( ) (i)
[ @
Tetrahedron Lett. 2011, 52, 5392]
@
o _
@

eY)

(1Jones

(1)

2,3



34%

( 2
70N\ - /7 N\
d Yo+ 2HN-CFs 7= o N “n-cgrs ()

cat. p-TsOH
H + 2HN-CgF, _HCOMe)s —
o [e] MeOH, r.t.  CgF5—N N-CeFs
34%
cl” OEt

ceFs NN'cEF, @
c-

Tf20
1,3,5-trimethylpyridine

( 3
N,N- (
(1-0ThH
( 4
A
L
CoFs  OH+THO — CeFs” ~OTt (3)
s 2% hexane, 10-25 °C 65
then filtration unstable
quant
—\ C&F oTf
AN N o= Cfs N\ Nﬁ F
7" AcOEt, 80 “C z NN
29% F
CeFs~ ~OTH M\ F ™\
654>06F5\/N\¢N+JCSF5(4) N\7N
toluene, r.t. ~ F ca. 30%
83% OTF™ 1.o1t
1-OTf 120-121 °C
( 5)
PFe- NTf2-
1-PFs 1-NTf2

17\
NH,PFs_ Cefs N \7N+J05F

5
quant
acetone PF .~ .
o S\ g, MeOH 6 m.p.214-216°C
SN N+ C6Ts 1-PFe ®)
_ LiNTf
OTf 2
. /\
m.p.120-121°C  acetone CGF5\/N\¢N’f\/ce':5 56%
1-oT /ng? NTf,~  m.p.94-95°C
1-NTf,
( 6
N-(
)-N-( )
(2-0ThH
()] 2-OTf
131-135°C 1-OTf 10°C
NH,CI _
s\ HMN-Cs  HCHOag HgPO, aq, or NN ©
O O MeOH,rt. reflux reflux 675 N

23%

CeFs NN + CFs” OTH

- > N _N+_ CéFs (7)
toluene, rt. CgFs~ V2t ¥

89% OoTf~
2-0OTf
m.p. 131-135°C



C 9
o o+ R R
Rf—I + H-N +> Rf—N (8)
- e
(Rf = perfluoroalkyl)
R1
. amination _cat. Cu g 9
RI=Si +  reagents Rf—N-Rz ®)
@ N-
(NHC)
(D
1 2
NHC
IMes IPr
NHC
( 10
( 11
( 12
1,2
OH cat. Pd/1 or 2 o
Ao = 9
Ph Bu base, O, Ph Bu
<5%
cat. Rh,(OAc) 4 OH
cat. 1 or2
PhCHO + (HO),B—Ph o on )\Ph (1)
<5%
Z 7
s N cat. Rh(OAC), ~ N
+ Br—pPh cat. 1 or 2 (12)
r base Ph
S-S

€)

&Y)

CuCl/phen

LiO-t-Bu

( 13
1
OP(O)(OEt),
CeFs—H + Bu ﬁph
cat. CuCl/phen
LiO-+-Bu CeFs 5
1,4-dioxane, .t T, (19
: o Bu Ph

78%, y/o. = 92:8

FiC F F F F
B R
RaraiRaTalls!

59%, y/o.= 98:2 62%, y/o. = 99:1

F F
F F
F -=
beMe

69%, y/o. = 95:5

t-BuMe,SiO

57%, y/o = 98:2

Z,

71%, y/o.= 93:7

BE1. g ERORUZILAOTU—ILEEE 7L OERIRMERK

( 14,15)

—_—
1,4-dioxane, r.t.

CeF's

Bu)y:._“ Ph a4

78%, ylo. = 98:2

CeFs—H 10mok3 o
+ iO-1-Bu . —
Bu %<OP(O)(OE02 1,4-dioxane, r.t. Bu)y: _a\Ph (15)
v % Ph 78%, ylo = 91:9
1
Cu(Cl
phen LiO-t-Bu
(phen)CuO-t-Bu (step 1)
O-t-Bu
3 (step ii)
(step
iii)
(step iv) LiO-t-Bu

(phen)CuO-t-Bu



(step v)

OP(O)(OEt),
Bu%{
N +-BuOH N
phen = N) — >
CeF5—H 3 N
N) (i) (iii)

N
t-B i

N
CeF's C(J\\
uOL N /N
CuCl — > t+-BuOCu _ )
N

@) Bu’ cJaPh

A OP(O)(OE),
(EtO) 5(0)POLi v) ('V/)<
0),(0)POC ’N) i
. (Et P .=
tBuoLi (E10)(0)POCU, Bu)y: en
P ESYN
1
) _

" A Concise Access to

(Polyfluoroaryl)allenes by Cu-Catalyzed

Direct Coupling with Propargyl

Phosphates” Organic Letters. 14
(2012) 2586-2589.

1
o

? A Concise Access to
(Polyfluoroaryl)allenes by Cu-Catalyzed
Direct Coupling with Propargyl
Phosphates” 10th International Symposium
on Carbanion Chemistry (1SCC-10)
2013.9.25 ( )

1

(&Y) “ C-H Activation
of Heteroaromatics in  Sustainable
Catalysis: Challenges and Practices for
the Pharmaceutical and Fine Chemical
Industries” Eds. Peter J. Dunn, K. K.
(Mimi) Hii, Michael J. Krische, and T.
Williams, John Wiley & Sons, Inc., Hoboken,
2013, 233.

http://www._chem.eng.osaka-u.ac.jp/~miur
a-lab/

o
MIURA MASAHIRO
20183626

®
SATOH TETSUYA

40273586

HIRANO KOJI

70532696



