gem-

Synthesis of Fluorinated Cyclic Compounds via

Intramolecular Vinylic Substitution of gem-Difluoro

Alkenes

SN2’

Sn2” —SnV

gem-

gem-

SnV

gem-

gem-

-3H-



(gem- ) 3
4  3- ( )
L R
] F3
CF3CH,0Ts ) v FoC Sw Z &
Y. Y-
1 3 Y =NTs, O, S 4
(gem-
) SNV
5 6 1-CF3 a—CF3
7 SN2’ 8 8
SnV 1,4- -2- 9 2-
10 ( )
Li R B
0.2l 1022 00 == 0+ 100
. — | CF,
R COH DoM RCOH Sn2' Ts HN
5: R' = t-Bu, t-BuO 6 R = Ph, SiMe,Ph 78— 85%
(DoM : Directed ortho Metalation)
2- 1l4a
SN2’ SNV one-pot 2- 14b
4H-
X=0 Si NaH Si
Si |
) Li CF,
RLi 7b CF,4 HO F O
) 13a: 25% SnV 1l4a: 79%
HX DoM | Lix Sn2 ®)
11a:X=0 12a:X =0 Xx=s [Si Si
11b: X=S 12b: X=S - CF, I\/@
(DoM : Directed ortho Metalation) Si = SiMe,Ph LiS F S
13b' 14b : 38% from 11b

gem-

5-endo-trig

Baldwin

5-endo-trig



gem- Baldwin

15 16 -
5-endo-trig 1- 17 3- 18
« )
Ar R Ph t-BuLi  |Ar 25, | "5-endo-trigh AR Ph '
cR) O CR CF, fo D o O @
or ~F
| [ oL Li F R F
15 16 17 : 63-76 % 18:52 %
Ar = Ph, p-MeO-CgHy, p-CF3-CgHy
R = Me, H
gem-
= 19
5- -2,3- 20
R! R? RS R4
CF> O o Vo Me Me H nCeHiy
nl RZCHR3R4 ! R Me Me H Ph (5)
3
Rl R?2 R —CHz)s  —(CHp)s
19 20 —CHy)z H H

87%-—quant.

gem- 5-endo-trig
5-
gem- Heck 5-endo-trig
gem- 5-endo-trig
5-endo gem-

5-endo-trig



15
.
5+Pd,

&

25
24
24

Pd(PPhg),
PPhg

E
Insertion F ,  Elimination F v
- y —— > (Y ©
5-endo-trig  XPd _ PdXE
22  Pd(PPhj),
23 5-endo 3-
3-
"5-endo-trig" H,O

CF2 110°C, 10 h/ DMA

(7)

| _ >

CF,

9w

OTf PdOTf = o

22 23 (19F2£:M GI'\A;Og)ield) 25 : 57% from 22

O- N-O Pd(0)
Heck
5-exo-trig
endo
26  Pd(PPhs), 27
5-endo 5- -3H- 29 2- -4,5-
30 iz PPh,
5-endo-trig gem-



F
F ,OCOC¢Fs cat. Pd(PPh3), N R! N
N PPhg F S 7
\ , or (8)
<o R? 110 °C, 1-12 h / DMA R3R

26 29: 14-78% 30: 47%
Pd(0) CgF5CO,PdF BF Elimination
PPh;
C-)ECPCG% F R! = Ph, CH=CHPh (E),
s+ P 5-endo-trig F——N n-CgH,9, COOt-Bu
FoC  Ns- \ s 3
5 Alkene Inserti Pd RY| R :zR 3:Me’
- 1 ene insertion ! -
32 R CoFsCO,RS RZ | OFR% R¥=—tCHz—
27 28
1 31
Heck
C-Pd N-Pd Heck  5-endo-trig

cat. Pd (PPhy),  (Y)X

I
X_ Y OCCgFs N
Ph
Ph
31 X=Y=H,CI,Br
orX=H,Y=F
gem-

5-endo-trig



