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(E)-1-Bromo-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)benzene (2b)
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(E)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)-4-(trifluoromethyl)benzene (2c)
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(E)-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)benzonitrile (2d)
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(E)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)-4-(methylsulfonyl)benzene (2¢)
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(E)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)-4-methylbenzene (2f)
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(E)-2-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)naphthalene (2g)
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(E)-(4-chloro-1,1,1-trifluoropent-2-en-2-yl)benzene (2h)

Ph CI

FsC

65'L~
091"

LEY
mm.v%
(3a%
Y
evy
Sy

oy
&t

6L
0g'L
LeL

L7
mm,m\

14
'L
YA A

IH NMR (400 MHz, CDCls) j

Folre

Foot

TFool

Feo0c
Ero0€

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0
f1 (ppm)

9.0

9.5

S10



66—

80C5—

789,
me.kw
8v'LL

€0'6LL

S/LeL
Lyl
0L°62L
£48'8CL
geecl
el
06'0¢L
Nm.rmr/

E9'LEL—F
mm.rmr\

€eeeL
€E9EL
6E'9EL
7' 9EL

05'9€L

13C NMR (100 MHz, CDCls)

T
90

T
100
f1 (ppm)

110
(E)-(4-chloro-1,1,1-trifluorobut-2-en-2-yl)benzene (2i)

T
120

T
130

T T T
180 170 160

T
190

T
00

Cl

FsC

IH NMR (400 MHz, CDCls)

€6'¢
v6'e
v6'e
v6'e
g6'e
96’
96'¢
96’

59
5’9
759
75’9
959
95’9
959
96’9
859
899
859
899

9TL
wNNW
8L
62'L
OMN\.
L
evL
evL
evL
L
L
vl
L
SvL
SvL

Feoc

— Foot

N\ =681l

J 98¢

0.5

4.0 35 3.0 25 20 15 1.0

5.0 4.5

1 (ppm)

55

S11



87'6E—

¥8'9L
mﬁ.nuw
8V'LL

13C NMR (100 MHz, CDCls)

40

50

T
90

T
100
1 (ppm)

110
(E)-(1-chloro-4,4,4-trifluorobut-2-en-1-yl)benzene (2j)

T
120

T T
160 130

T
190

Cl

Ph

FsC

155
155
15
25
€5
€5
16
£6'G
76
16'G
86'
009
v9'9
799
799
799
599
599
599
599
99'9
99'9
99'9
99'9
8991
899
899
89'9
699
699
699
699
0L'9
0L'9
09
0L'9
9L
veL
veL
seL
seL
9e'L
LeL
8e'L
6€'L
ov'L
WL
'L
ev'L
L

IH NMR (400 MHz, CDCls)

/

o
L w
o
L ©
-
| o
-
Lo
N
_

Lw
~N
Lo
o
) Lw
o
Lo
<
L w
<
g
Lo
- 5@
=
0 |
960 [ \§
== FoolL| O
©
L w
©

o960
Lo
~
WFN‘m\S
~
Lo
0
Lw©
0
Lo
[}
Lw
o

S12



SHHRIIIIFNYZLIIR © oS <
VBV BORDINOT == SO S 5 N =
QOO INNINNNNN RRER 8
=N NI === N

13C NMR (100 MHz, CDCls)

L R . »

T T T T T
0 190 180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

(E)-(1-chloro-4,4,4-trifluoro-3-methylbut-2-en-1-yl)benzene (2k)
Me ClI

FaC” " ph

S13



R A L L L P R PR L 38
NNNNNNNNNNNNNNNNNNNNN FEFE R 22
Y N P v
1 I
H NMR (400 MHz, CDCls)
|
A ﬁ o J‘/\_LL/};
T T T .
< s s ©
g 8 8 8
5 e 2 H
T T T T T T T T T T T T T T T T T T T T T T T T
2.0 1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
EH M
- § 22
N2 Y
13 I
C NMR (100 MHz, CDCls)
|
|
mi |
T T T T T T T T T T T T T T T T T T T T
20 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

(E)-1-chloro-4-(4-chloro-1,1,1-trifluoro-4-phenylbut-2-en-2-yl)benzene (21)

S14



Cl

Cl
FsC Ph

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

NV if

IH NMR (400 MHz, CDCls)

[

| It
I . 1
T T T
I
T T T T T T T T T T T T T T T T T T T T T T T
15 1.0 105 100 95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 a5 40 35 3.0 25 20 15 1.0 05
1 (ppm)
C NMR (100 MHz, CDCls)
|
|
| \X
|
l l A o
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o

1 (ppm)
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TH NMR, 3C NMR and °F NMR of vinyl halides 5a-5n, 6a-6¢ and 7a-7¢
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(£)-1-bromo-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)benzene (5b)
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(£)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(trifluoromethyl)benzene (5¢)
FsC

—_
)
|®) Lo
o ©
~ Lw
N o
p Lo
e
o
S
N— -
o
LS
> &
Lw 8205
1n.n N [ omV
vL om\
96°05
LS
[l
Lo
o
169
Le mF.RW
< WzL
197 Lw
oz <% _ <
wUv— ~— \J Fe60 £
L <\
Uy Log
]
=
o vzl
[w  8veel
€82zl
LLvTL
o  00SzL
o 095zl
£9'57L
99'57L
B o 695zl
159~ 3 fo  vewf
099~ — Foou 8z'L2L
9TL 9,82l
8L o w6zl
8€L [~  ouezl
8€'L OL'LEL
eeL I — og'LEL
or'L —_— Roes| o zoleL
Wz _ . oz [ N 88'LEL
W [ — = E 661 z9°€el
WL LLOEL
€9°L o £5°0vL
S9L [ w
oLL
244
Lw
0
LS
o
Lw
o

30

13C NMR (100 MHz, CDCls)

40

50

60

70

100 90 80
1 (ppm)
S28

110

120

180 170 160 150 140 130

190




(£)-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)benzonitrile (5d)
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(£)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(methylsulfonyl)benzene (Se)
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(£)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-methylbenzene (5f)

Ph ClI
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Ph CI

(£)-2-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)naphthalene (5g)
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(£)-(1-chloro-4,4,4-trifluorobut-1-en-1-yl)benzene (5j)
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(£)-(1-chloro-4,4,4-trifluoro-3-methylbut-1-en-1-yl)benzene (5k)

Me CI
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Cl
Ph

(£)-1-chloro-4-(4-chloro-1,1,1-trifluoro-4-phenylbut-3-en-2-yl)benzene (51)
FsC

IH NMR (400 MHz, CDCls)
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(£)-1-(4-chloro-1,1,1-trifluoro-4-phenylbut-3-en-2-yl)-4-(trifluoromethyl)benzene (5m)
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IH NMR (400 MHz, CDCls)
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(£)-(1-chloro-3-(phenylsulfonyl)prop-1-ene-1,3-diyl)dibenzene ((£)-5n)
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IH NMR (400 MHz, CDCls)
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(E)-(1-chloro-3-(phenylsulfonyl)prop-1-ene-1,3-diyl)dibenzene ((E)-5n)
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FsC

(£)-(1-bromo-4,4,4-trifluorobut-1-ene-1,3-diyl)dibenzene (6a)
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CF3

Ph Br

(£)-1-(1-bromo-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(trifluoromethyl)benzene (6b)
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Z)-(1-bromo-3-(phenylsulfonyl)prop-1-ene-1,3-diyl)dibenzene (6¢)
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(2)-(1-fluoro-4,4,4-trifluorobut-1-ene-1,3-diyl)dibenzene (7a)
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(£)-1-(1-fluoro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(trifluoromethyl)benzene (7b)
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(£)-2-(1-fluoro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)naphthalene (7¢)
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HPLC Chromatograms of allylic chlorides 2a, 2b, 2¢, 2d, 2¢, 2m and 2¢g

(E)-(1-chloro-4,4,4-trifluorobut-2-ene-1,3-diyl)dibenzene (2a)
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(E)-1-Bromo-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)benzene (2b)
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(E)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)-4-(trifluoromethyl)benzene (2c)
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[1] 10241 [ 25093 [ 2512 [ 0.1665 | 48.139 0.82
[ 2] 10747 [ 2732 | 2432 | 0.1853 | 51861 | 0.717 |
mAL |
1200
1000
800
600
400
: 5
200- S
or .
K T T T T T T U T T
5 6 7 8 9 10 1 12 min
[ ] 2]
# Time Area Height Width _ Area% y
[1] 10471 | 10592 98.4 [ oa79a [ 6168 [ 04974 |
[ 2] 10587 | 161122 [ 13613 | 0.1973 | 93.831 | 0.606 |
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(E)-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)benzonitrile (2d)
Ph ClI

N
F5C
mal
250
2005
150—
100—5
50- S ©
0; /\l/\ -~
T T T T T T T T T
4 425 45 475 5 525 55 575 6
K] O |
# Time Area Height Width  Area% v
[1 ] 55083 [ 2978 | 39.5 [ 0114 [ 4173 [ o0.883 |
[ 2] 5322 | 3078 | 41.4 | 01128 | s0.827 [ 0.821 |
AL
700 -]
800
500
400 -]
300
200
100—§
'1005 T T T T T T U T
4.4 46 48 5 52 5.4 56 58
] |
# Time Area Height Width Area% Symmetry
[1] 5183 [ s7502 [ 7726 | 0.124 | 81971 0.775
[ 2] 544 | 1647 | 1542 | 0.1367 | 18.029 | 0772 |

(E)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)-4-(methylsulfonyl)benzene (2¢)
Ph CI

NS
FsC
SO,Me
mal .
250
200 |
150—; «{g
100 -] T & 9
] 5 g &
3 X €
0- /\/\
450_5
-100; T T T T T T
1 12 13 14 15 16 17 n
[ ]
# Time Area Height Width Area% Symmetry
[1 ] 13974 | 19273 ] 33 [ 0387 [ s2.999 0.906
[ 2] 18752 [ 17092 | 616 | 04627 | 47001 | 0.441 |
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mal” |
i g
800*7 g
800{
400—:
@
200 &
i I
o-
7 T T T T T T
10 1 12 13 14 15 16 min
[T ] 2]
# Time Area Height Width Area% v
[[1] 13483 [ 167417 [ 7086 | 0.365% | 86.997 | 0.78% |
[ 2| 1a238 [ 25024 | 37.2 | 04167 [ 13.003 | 0.447 |
.
(E)-2-(1-chloro-4,4,4-trifluoro-3-phenylbut-2-en-1-yl)naphthalene (2g)
ma
250—2
200
150 ]
100—5
50—
E
T T T T T T
12 13 14 15 16 17 min
[ J I}
# Time Area Height Width Area% Symmetry
[[1] 13282 | 6605 | 2906 | 0.3452 | 49.175 | 0.561 |
2] 1326 | 8267 | 2006 | o0.5671 | 50.825 | 0.319 |
mal
E B &
] © a;f‘
200 ;‘EYS
150 -
100-
50-
o
T T T T T : : T
12 13 14 15 16 17 18 19 mit
K} )
# Time Area Height Width  Area% v
[1] 15231 | s171.4 [ 2586 | 03378 | 46.083 | 0.488 |
[ 2] 6757 | 72188 | 1932 | 06227 | 53911 | 0225 |
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(E)-(1-chloro-4,4,4-trifluoro-3-methylbut-2-en-1-yl)benzene (2k)

Me ClI

FaC7 " ph

# Time Area Height Width Area% ry
[1 ] 4131 | eses.4a [ 17812 [ 0.0847 [ 47.843 | 0.724 |
2] 4209 | 104323 [ 17345 | 0.0922 [ 52157 | 0718 |
Me ClI
Jw -
FsC Ph
[ MWD1 D, Sig=230,16 Ref=360,100 (SAMUEL\SME-1403P-ADH-100_1.0)
mAl | @
1200 E
1000 |
-] .
800 3
00|
400
200
ol S
T T T T T
48 48

o
Iv 3

# Time Area Height Width Area% Symmetry
[1 ] 4715 [ 38223 [ 7268 | 00814 | 31845 | 0.841 |
2] as8ss | 8103 | 12374 | o.011 [ 68155 | 0749 |
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HPLC Chromatograms of vinyl chlorides Sa, 5b, Sc, 5d, Se, Sm and Sg

(£)-(1-chloro-4,4,4-trifluorobut-1-ene-1,3-diyl)dibenzene (5a)
Ph CI

FsC7 > “ph

MWD1 A, Sig=250,100 Ref=360,100 (SAMUEL\SME-986P-OJH-90-10-1.D)

mi 2 ] &
500 © ‘d ‘§8p
E w
400
200
200
100
'E —
L] 6.25 65 G.‘75 7 725 75 7,115 8 1
[ ]
# Time Area Height Width Area% v
[t ] 32 | 'ss127 | 5%.3 | 0.153 | 49.209 | 0.827 |
[ 2] s937 | 5690 [ 479 | o0.a%0s | so.791 [ o705 |
"
FsC Ph
mal~ 2
i ~
SOj
1 o
1 A\
£ + &
1 8 &
40— T
NL‘A»
0; -
T T T T T T T r :
(-] 65 7 75 8 85 9 95 il
[ O
# Time Area Height Width Area% Symmetry
[1 ] 6388 [ 378 | 39.4 [ 01593 [ 24204 [ o0.904 |
[ 2] 7108 | 179 | 95.1 | 01887 | 757%6 | 0.716 |

(£)-1-bromo-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)benzene (Sb)

Ph CI

—
FsC
Br
mal 2
E =
L 2
3] o
125- oy
1oo—f
75
50-
25%
0
h T T T T T T U
8 9 10 1 12 13 14 m
] ]
# Time Area Height Width Area% Symmetry
[1] 8766 [ 39386 | 186.4 | 03245 [ 49.518 | 0.716
[ 2] 10264 | 40153 | 1289 | 0.4853 | 50.482 | 0.857 |

S50



Br

75 85 é 95 10 10.5 1 11‘.5 1‘2 r
K] ]
# Time Area Height Width Area% y
[1 ] 8817 [ 35165 1654 | 03544 | 76.991 | 0.752 |
[ 2] 10372 | 10509 34.3 | 05105 [ 23009 [ 0.3 |

(£)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(trifluoromethyl)benzene (5¢)

Ph CI

_—
FsC
CF3
mAl | o
100 o! o
] 3
] ~
80| ~
o
“0-
20-
0; I —
. T T T T T T T
14 15 16 17 18 19 20
K] ]
# Time Area Height Width Area% Symmetry
[1 ] 16462 ] 2017 108 | o286 [s03s | o708 |
[ 2] 17832 | 19861 78.4 | 03755 [ 49614 [ o0.468 |
mAL |
1000 |
800
600 |
400
] o '{59@
e B
| =
0| .
h T T T T T T T
14 15 16 17 18 19 20 r
[ ]
# Time Area Height Width  Area% ry
[1] 160ss [ 262217 [ 11874 | 0.3681 | 91873 | 0.387 |
[2] 17773 | 23196 | 95.7 | 04038 | 8127 [ 054 |
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(£)-4-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)benzonitrile (5d)

Ph CI

—
FsC
A~ RS
140-] @ &
120 b
100 -]
80|
80—
40
20
0|
-20 -}
a T T T T T T T T
5.25 55 5.75 -] 6.25 65 6.75 7
[ | |
# Time Area Height Width Area% Symmetry
[1] 5768 [ 12886 | 1643 | 0.1236 | 43444 | 0.8 |
[ 2] 622 | 13186 | 1506 | 0.1459 | 50.556 | 0.831 |
mal - o o
] &
soo—E [ é@‘
700—; Y"
600
500-
4 &
400- aF
300~ gé.'s'
200~ Ciy
100%
0 .
- T T T T T T T T
52 5.4 56 58 6 62 6.4 66
]
# Time Area Height Width Area% Symmetry
[1] 5815 | 6779 [ 83%9 | 01348 | 80.715 | 0.8%
[2 ] 6391 | 1617 | 1817 | 0.1483 | 19.285 | 0.877 |

(£)-1-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)-4-(methylsulfonyl)benzene (Se)

Ph CI

F,c” N

SOzMe

mAl -
E bl
E » o
1253 o é,."-‘@
100 -] S
75
-
25—;
25
50~
- U T T U T T T T T
1 12 13 14 15 16 17 18 19
[ I
# Time Area Height Width Area% Symmetry
[1] 127,86 | 3837 [ 1631 | 0.3%23 [ 49.801 0.842
[ 2] 17618 | 3894 | 1007 | 06405 | 50.199 | 0.564 |
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Ph Cl

—
FsC
SO,Me
mal [=]
E o
150
00—
1 i . «\,,s@
] S 4N
s0- 2
o-
T T T T T T T T T T
12 13 14 15 16 17 18 19 20 21
[ |
# Time Area Height Width Area% v
[1] 136 [ 54282 [ 2055 | 04082 | 76.002 | 0.754 |
[ 2] 10012 | 1714 | 2.1 | o671 [ 2398 [ 0675 |

(£)-2-(1-chloro-4,4,4-trifluoro-3-phenylbut-1-en-1-yl)naphthalene (5g)

Ph Ci

mal - 2 A >
- 8 g s
] 5 &
100 &
80|
e0-
“0-
20-
o
- T T T T T T T
20 a2 34 8 38 40 42
[ I
# Time Area Height Width Area% Symmetry
[[1] 31393 | e6106 | 1234 | 0.8926 | 50.100 0.454
2] 39125 | ess42 | 1014 [ 10819 [ 49900 [ 0503 |
- T
mNJ: 3
s
20—
20-
10-
h T T T T T T T T
20 32 34 38 38 40 42 44 mi
K1) [+
# Time Area Height Width Area% Symmetry
[1 ] 32772 ] 25063 | 46.8 [ 0.8917 [ 46.593 0.536
L2 424 | 8728 | 2.9 | 10253 [ 53407 | o0.568 |
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(£)-(1-chloro-4,4,4-trifluoro-3-methylbut-1-en-1-yl)benzene (5k)

Me CI

Fsc)\/k Ph

mAl| 2 ©
] IS
~
200-
150
100~
50—
o
- T T T T T T T T
8 85 7 75 s 25 9 9.5 !
K1) J
# Time Area Height Width Area% Symmetry
[1 ] 401 17232 | 2433 | 0.1106 | 49.766 0.82
[2] 772 1739.5 | 2067 | 0.1302 [ s0.23¢ | 0.832 |
Me Cl
"
FsC Ph
mAl |
700-=
600 |
500 K
400 2 K
R
300
200 |
100-=
(e
T T T T T T T T
8 85 7 75 H 25 9 95
K] J
|
# Time Area Height Width Area% Symmetry
[1 ] s447 5656.7 | 8073 | 0.1168 | 65.408 0.803
[ 2] 7569 29917 | 3136 | 0.5 [ 34592 [ o0.827 |
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