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1. YF-NMR spectra of crude reaction mixture for optimization of the reaction conditions

(Table 1)

I9F-NMR spectra of crude reaction mixture for Entry 1 of Table 1
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19F-NMR spectra of crude reaction mixture for Entry 2 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 3 of Table 1
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19F-NMR spectra of crude reaction mixture for Entry 4 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 5 of Table 1
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19F-NMR spectra of crude reaction mixture for Entry 6 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 7 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 8 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 9 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 10 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 11 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 12 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 13 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 14 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 16 of Table 1
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9F-NMR spectra of crude reaction mixture for Entry 17 of Table 1
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I9F-NMR spectra of crude reaction mixture for Entry 18 of Table 1

M~ @ o mMm Mo~
R R R )
Entry 18: EEEE5 55D 55 aER LY
Base: EtsN (2.0 equiv) T “j% 2233
Additive: LiBr (3.0 equiv) Iﬁ#/ St
Solvent: THF I
Temp: 0 °C
Time: 0.5 h
de: 98% o
™~ (=)
- S
T = I | I I ]
68.8 69.2 69.6 70.0
fL {ppm)
. |

.

[#)]

~ o

+ S

T T T T T T T T T T T T T T T

1o o -0 -20 -30 -40 S0 -60 -70 80 90 -l00 -110 -120 -130 -l40 -150 -l160 -170 -180 -190 -200 -210
L {ppm)

S11



2. NMR spectra of compounds 10-13

'"H NMR, 3C NMR and '°F NMR spectra of 10a
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'"H NMR, 3C NMR and '°F NMR spectra of 10b

£TT—

aT—

207
ot
S8
S8'v
28
18'F
£8'F
28y
687
687
06'F

9L
874
0E'L
0E'L
CE'L
ZE'L
Sbd
St
FA
6b'L
6b'L
084
[4: '8

e L e e L S

[s]
il

3

CF.
L
2

CHy O

J

<

=006

=00€

00T

FOOT

=007
Ro0T
00T

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 L5 Lo 0.5 0.0

10.0

L {ppm)

60T~
BRIE
431
8€'65
9565
Z9'65
69'65
L85
£6'65
8109
09

r8aL
mﬂtw
8viL

98°TTT,
65 FTTH
£TLTT
65811
09°8TT
Tb' 12T
vETTT
£T0TTY|
9T HTTH|
04'S7T
90°LTT
204714
TL62T
62T

E.mmr—
06'0£T
76081
¥60ETH
FEZET
4433+
L6°0F T

!

-10

210 200 190 180 170 1e0 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

L {ppm)

S14



65'£0T
95'£0T
75101
6Y'£0T
02'90T-
£1'90T
tL'90T-
T£90T
8T'50T
E,mi.%
FTS0T-

ZrsoT-4
557074
180074
S£ 70T
e vo1-

o

s

T0°69-
mm.mm.y

AN

mo,om.w
L0°0L-

I

L=

00

98% de (*°F NMR integration of crude reaction mixture)

wm_mm.ﬂ«
96°'29-

=

0T

Foot

=00°¢

65 70 75 20 85 90 95 -100 105 110 115 120
L {ppm)

60

S15



'H NMR, 3C NMR and '°F NMR spectra of 10¢
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'H NMR, 3C NMR and 'F NMR spectra of 10d
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'H NMR, 3C NMR and '°F NMR spectra of 10e
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'H NMR, 3C NMR and '°F NMR spectra of 10f
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'H NMR, 3C NMR and '°F NMR spectra of 10g
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'H NMR, 3C NMR and '°F NMR spectra of 10h
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'H NMR, 3C NMR and '°F NMR spectra of 10i
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'H NMR, 3C NMR and '°F NMR spectra of 10j
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'H NMR, 3C NMR and '°F NMR spectra of 10k
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'H NMR, 3C NMR and '°F NMR spectra of 101
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'H NMR, 3C NMR and '°F NMR spectra of 10m
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'"H NMR, 3C NMR and '°F NMR spectra of 10n
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'H NMR, *C NMR and 'F NMR spectra of 100
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'"H NMR, 3C NMR and '°F NMR spectra of 10p
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'"H NMR, 3C NMR and 'F NMR spectra of 11
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'"H NMR, 3C NMR and '°F NMR spectra of 12
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3. F NMR spectra for the study of the configurational stability

The product (10i) is quite stable in CHCl;, DMSO, Benzene and CH;0H. (c = 0.01 mol/L)
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The product (10i) is also stable with TEA and DABCO in CHCl;.

(c (product) = 0.01 mol/L, ¢ (TEA or DABCO) = 1.0 mol/L)
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The product (10i) is unstable with DBU in CHCl;, the solution turned from colorless to light
yellow immediately when DBU was added, and the product changed shown by TLC.

(¢ (product) = 0.01 mol/L, ¢ (DBU) = 1.0 mol/L)

-lan04-2014-xc2
€=0.01 M in CDCI3
dDBU)=1.0M
Time:after 1h
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