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F NMR (CDCls, 376.4 MHz) of 1e (syn-1e/anti-1e/syn-1e’/anti-1e’
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13C{H} NMR (CDCls, 100.6 MHz) of 1e (syn-le/anti-1le/syn-1e’/anti-1e”
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'H NMR (CDCls, 300.0 MHz) of 1i (syn-li/anti-1i
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F NMR (CDCls, 282.4 MHz) of 1i (syn-1li/anti-1i
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B3C{'H} NMR (CDCls, 75.5 MHz) of 1i (syn-1li/anti-1i
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IH NMR (DMSO-ds, 400.0 MHz) of 2a (Z/E = 99/1)
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19 NMR (DMSO-ds, 376.4 MHz) of 2a (Z/E = 99/1)
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BC{'H} NMR (DMSO-ds, 100.6 MHz) of 2a (Z/E
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IH NMR (DMSO-ds, 400.0 MHz) of 2b (Z/E > 20/1)
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19F NMR (DMSO-ds, 376.4 MHz) of 2b (Z/E > 20/1)
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2b (Z/E > 20/1)
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'H NMR (DMSO-ds, 400.0 MHz) of 2c (Z-2c/E-2c/2¢”
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F NMR (DMSO-ds, 376.4 MHz) of 2¢ (Z-2c/E-2c/2¢”
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2c (Z-2¢/E-2¢/2¢”
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IH NMR (DMSO-ds, 400.0 MHz) of 2d (Z/E = 86/14)
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19F NMR (DMSO-ds, 376.4 MHz) of 2d (Z/E = 86/14)
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2d (Z/E = 86/14)
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IH NMR (DMSO-ds, 400.0 MHz) of 2e (Z/E
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19F NMR (DMSO-ds, 376.4 MHz) of 2e (Z/E
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BC{'H} NMR (DMSO-ds, 100.6 MHz) of 2e (Z/E
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'H NMR (DMSO-ds, 400.0 MHz) of 2f (Z-2f/E-2f/2f
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19F NMR (DMSO-ds, 376.4 MHz) of 2f (Z-2f/E-2f/2f" = 53/34/13)
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13C{H} NMR (DMSO-ds, 100.6 MHz) of 2f (Z-2f/E-2f/2f" = 53/34/13)

PI8 CTL
Br8 el
T06"€T
T68°T¢C
9667 1¢
LGS0 Z¢
S0T'ec
9el ec

PLEY FC
mvm.wmuﬂf
VoL Pe—~X

ce8tLe

£00°8¢
£L0°8¢
¢9178c¢

L8 8C
ve8'6¢
ceL 0¢g
188°0¢
8c0 1€
Lev et
wvm.wmu\w
F2cG 99
L1709
LST 09
£9T 0L
0cv 0L

BLEFTT
(A AN

89T CTT
P16 87T
6657821
956" 82T —=
009 €71
0FL ¥V
206 ¥V T
899°9%T
LEL OVT
88T LT —"
L7S 6717
9%0°0GT
666" 16T
£GG 25T
2687 LST
€95 09T

~

=

IS

y

0 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S29



IH NMR (DMSO-ds, 400.0 MHz) of 2g (Z/E = 55/45)
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19F NMR (DMSO-ds, 376.4 MHz) of 2g (Z/E = 55/45)
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2g (Z/E = 55/45)

Fro

€86 °
oce”
60F%°

17

9g¢e”
199°
€60”
TLET

GST
T9CZ"
Fev
ST9
8F¥
099
9cg”
So9L
LT6
066
96T
re”
861"
19¢”
L6G"
%9
Fel”
60¢”°
67C”
Z8¥F
AV
cel
SL8”
090
OLL
PS8
ZLe”
A
£€08°
A

TGl
YAl
YAl
9l

TEET
“Gel
GFT

OFT
OF1

‘92

Le
Lc

68 —

ETT

ETT

ETT
TETT
AN
AN

qe¢t

9¢t
Let
Letl
gct
8¢t
8¢t
et
et

FET

Pl

0GT
06T
¢St
¢st

B =S VEES

' J\mﬂdﬁﬂﬂ“ sy A s

I
1
% ..__....A A i M " I ) U..

|

L

A

o

0 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S32



'H NMR (DMSO-ds, 400.0 MHz) of 2h
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F NMR (DMSO-ds, 376.4 MHz) of 2h
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2h
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56/44)

IH NMR (DMSO-ds, 400.0 MHz) of 2i (Z/E
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56/44)

19F NMR (DMSO-ds, 376.4 MHz) of 2i (Z/E
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56/44)

BC{'H} NMR (DMSO-ds, 100.6 MHz) of 2i (Z/E
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IH NMR (DMSO-ds, 400.0 MHz) of 2j
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19F NMR (DMSO-ds, 376.4 MHz) of 2j
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2]
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IH NMR (DMSO-ds, 400.0 MHz) of 2k (E/Z = 83/17)
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19F NMR (DMSO-ds, 282.4 MHz) of 2k (E/Z = 83/17)
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 2k (E/Z = 83/17)
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'H NMR (CDCls, 400.0 MHz) of 4a
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F NMR (CDCls, 376.4 MHz) of 4a
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13C{*H} NMR (CDCls, 100.6 MHz) of 4a
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'H NMR (CDCls, 400.0 MHz) of 4b
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F NMR (CDCls, 376.4 MHz) of 4b
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13C{*H} NMR (CDCls, 100.6 MHz) of 4b
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'H NMR (CDCls, 400.0 MHz) of 4c
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F NMR (CDCls, 376.4 MHz) of 4c
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13C{*H} NMR (CDCls, 100.6 MHz) of 4c
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'H NMR (CDCls, 400.0 MHz) of 5a
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F NMR (CDCls, 376.4 MHz) of 5a
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13C{*H} NMR (CDCls, 100.6 MHz) of 5a
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'H NMR (CDCls, 400.0 MHz) of 5b
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F NMR (CDCls, 376.4 MHz) of 5b
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13C{*H} NMR (CDCls, 100.6 MHz) of 5b
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'H NMR (CDCls, 400.0 MHz) of 5¢
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F NMR (CDCls, 376.4 MHz) of 5¢
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13C{*H} NMR (CDCls, 100.6 MHz) of 5¢
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'H NMR (CDCls, 400.0 MHz) of 5d
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F NMR (CDCls, 376.4 MHz) of 5d
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13C{*H} NMR (CDCls, 100.6 MHz) of 5d
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'H NMR (CDCls, 400.0 MHz) of 5e
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F NMR (CDCls, 376.4 MHz) of 5e
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13C{*H} NMR (CDCls, 100.6 MHz) of 5e
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'H NMR (CDCls, 400.0 MHz) of 6a
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F NMR (CDCls, 376.4 MHz) of 6a
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13C{*H} NMR (CDCls, 100.6 MHz) of 6a
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'H NMR (CDCls, 400.0 MHz) of 6b
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F NMR (CDCls, 376.4 MHz) of 6b
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13C{*H} NMR (CDCls, 100.6 MHz) of 6b
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'H NMR (CDCls, 400.0 MHz) of 6¢
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F NMR (CDCls, 376.4 MHz) of 6¢
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13C{*H} NMR (CDCls, 100.6 MHz) of 6c
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'H NMR (CDCls, 400.0 MHz) of 6d
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F NMR (CDCls, 376.4 MHz) of 6d
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13C{*H} NMR (CDCls, 100.6 MHz) of 6d
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'H NMR (CDCls, 400.0 MHz) of 6e
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F NMR (CDCls, 376.4 MHz) of 6e
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13C{*H} NMR (CDCls, 100.6 MHz) of 6e
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'H NMR (CDCls, 400.0 MHz) of 6f
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F NMR (CDCls, 376.4 MHz) of 6f
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13C{*H} NMR (CDCls, 100.6 MHz) of 6f
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'H NMR (CDCls, 400.0 MHz) of 7
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F NMR (CDCls, 376.4 MHz) of 7
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13C{*H} NMR (CDCls, 100.6 MHz) of 7
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'H NMR (CDCls, 400.0 MHz) of 8
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F NMR (CDCls, 376.4 MHz) of 8
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13C{*H} NMR (CDCls, 100.6 MHz) of 8
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IH NMR (CDCls, 400.0 MHz) of 10a (Z/E = 98/2)
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19F NMR (CDCls, 376.4 MHz) of 10a (Z/E = 98/2)
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13C{*H} NMR (CDCls, 100.6 MHz) of 10a (Z/E = 98/2)
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IH NMR (CDCls, 400.0 MHz) of 10b (Z/E > 20/1)
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19F NMR (CDCls, 376.4 MHz) of 10b (Z/E > 20/1)
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13C{'H} NMR (CDCls, 100.6 MHz) of 10b (Z/E > 20/1)
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IH NMR (CDCls, 400.0 MHz) of 10d (Z/E = 98/2)
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19F NMR (CDCls, 376.4 MHz) of 10d (Z/E = 98/2)
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13C{*H} NMR (CDCls, 100.6 MHz) of 10d (Z/E = 98/2)
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IH NMR (DMSO-ds, 400.0 MHz) of 10e (Z/E > 20/1)
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19F NMR (DMSO-ds, 376.4 MHz) of 10e (Z/E > 20/1)
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of 10e (Z/E > 20/1)
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91/9)

IH NMR (CDCls, 400.0 MHz) of 10f (Z/E
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91/9)

19F NMR (CDCls, 376.4 MHz) of 10f (Z/E
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13C{*H} NMR (CDCls, 100.6 MHz) of 10f (Z/E = 91/9)
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93/7)

IH NMR (CDCls, 400.0 MHz) of 10i (Z/E
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93/7)

19F NMR (CDCls, 376.4 MHz) of 10i (Z/E
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93/7)

13C{*H} NMR (CDCls, 100.6 MHz) of 10i (Z/E
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IH NMR (CDCls, 400.0 MHz) of 10k (E/Z = 74/26)
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19F NMR (CDCls, 376.4 MHz) of 10k (E/Z = 74/26)
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13C{*H} NMR (CDCls, 100.6 MHz) of 10k (E/Z = 74/26)
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IH NMR (CDCls, 400.0 MHz) of 11a (Z/E = 99/1)
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19F NMR (CDCls, 376.4 MHz) of 11a (Z/E = 99/1)
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13C{*H} NMR (CDCls, 100.6 MHz) of 11a (Z/E = 99/1)
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IH NMR (CDCls, 400.0 MHz) of 11b (Z/E > 20/1)
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19F NMR (CDCls, 376.4 MHz) of 11b (Z/E > 20/1)
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13C{H} NMR (CDCls, 100.6 MHz) of 11b (Z/E > 20/1)
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'H NMR (CDCls, 400.0 MHz) of 11f (Z-11f/E-11f/11f" = 61/14/25)
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F NMR (CDCls, 376.4 MHz) of 11f (Z-11f/E-11f/11f" = 61/14/25)
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13C{H} NMR (CDCls, 100.6 MHz) of 11f (Z-11f/E-11f/11f" = 61/14/25)
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87/13)

IH NMR (CDCls, 400.0 MHz) of 11i (Z/E
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87/13)

19F NMR (CDCls, 376.4 MHz) of 11i (Z/E
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87/13)

13C{*H} NMR (CDCls, 100.6 MHz) of 11i (Z/E
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IH NMR (CDCls, 400.0 MHz) of 13 (Z/E > 20/1)
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19F NMR (CDCls, 376.4 MHz) of 13 (Z/E > 20/1)
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13C{*H} NMR (CDCls, 100.6 MHz) of 13 (Z/E > 20/1)
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IH NMR (CDCls, 400.0 MHz) of 14 (Z/E = 96/4)

00070 —

c98°0

owm.o/
@mm.o.\.
gec ' T—
LY T—

L09"€
mq@.mV
LSL™E—
818" €
978" €

COF TS —
ke G —"

99€°9

wﬁw.ww
T6T L

60C°L

€9ec’
cLe”
ec”
9oe”
60¢E°
LTE"
gee”
SN
POv-”

\k//

I e T el

Ph

Ph

—_—

6¢90°0 [

LEOLO |

e [

29200

—_—=

IEE0°C |
00910 |

0000°L

— e |

L0¥0°0 |

TTe—————

Y00zl [
L829°L |

S661°C

10.5 10.0 9.5

ppm

0.5

20 15 1.0

25

3.0

3.5

80 75 70 65 60 55 50 45 4.0

8.5

9.0

5129



19F NMR (CDCls, 376.4 MHz) of 14 (Z/E = 96/4)
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13C{*H} NMR (CDCls, 100.6 MHz) of 14 (Z/E = 96/4)
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IH NMR (CDCls, 300.2 MHz) of 15 (Z/E = 98/2)
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19F NMR (CDCls, 282.5 MHz) of 15 (Z/E = 98/2)
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13C{*H} NMR (CDCls, 75.5 MHz) of 15 (Z/E = 98/2)

I8 v —

806°G0T
2507907

S9E°9cT
mmm.mmﬁuﬂr
c6T 8CT
omN.mNHmWW
9¢€£°8CT

AN A
L6E FET

LGL 99T —
TLZ 09T —

0 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

5134



IH NMR (CDCls, 400.0 MHz) of 16 (anti/syn > 20/1)
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F NMR (CDCls, 376.4 MHz) of 16 (anti/syn > 20/1)
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13C{'H} NMR (CDCls, 100.6 MHz) of 16 (anti/syn > 20/1)
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IH NMR (CDCls, 400.0 MHz) of 17 (Z/E > 20/1)
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19F NMR (CDCls, 376.4 MHz) of 17 (Z/E > 20/1)
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13C{*H} NMR (CDCls, 100.6 MHz) of 17 (Z/E > 20/1)
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'H NMR (DMSO-ds, 400.0 MHz) of S2
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F NMR (DMSO-ds, 376.4 MHz) of S2
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13C{*H} NMR (DMSO-ds, 100.6 MHz) of S2
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IH NMR (CDCls, 400.0 MHz) of 12 (Z/E = 96/4)
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19F NMR (CDCls, 376.4 MHz) of 12 (Z/E = 96/4)
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13C{*H} NMR (CDCls, 100.6 MHz) of 12 (Z/E = 96/4)
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