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/—O—OI 4-propyl-4'-vinyl-1,1"-bi(cyclohexane)
/
_/—O_O—/- (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1"-bi(cyclohexane)
4
4-ethyl-4'-(4-propylcyclohexyl)-1,1"-biphenyl
F
4"-ethyl-2fluoro-4-propyl-1,1'4',1"-terphenyl
F
4-butyl-4"-ethyl-2"fluoro-1,1:4',1"-terpheny|
F
4"-ethyl-2'-fluoro-4-pentyl-1,1:4',1"terphenyl
' O O . 4,4"-bis(4-propylcyciohexyl)-1,1"-biphenyl
F F

CF.O F 4-(difluoro(3,4,5-triflucrophenoxy)methyl)-
2 3 5-difluoro-4'-propyl-1,1'-biphenyl
F

F F

F 2' 3,4 5-tetrafluoro-4"-propyl-1,1:4',1"-terphenyl

F
F F
2,3' 4' 5'-tetrafluoro-4-(4'-propyl-[1,1'-
. . O O F bi(cyclohexan)]-4-yl)-1,1-biphenyl
F
Cl
1-chloro-4-(4-propylcyclohexyl)benzene
F F
O O O E 4"-ethyl-2',3,4,5,6-pentafluoro-1,1:4',1"-
terphenyl
F F
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4-propyl-4'-vinyl-1,1"-bi(cyclohexane)

nSatal

J/_O_O_/_ (E)-4-(prop-1-en-1-yl)-4™-propy}-1,1*-bi(cyclohexane)
F

4"-ethyl-2'-fluoro-4-propyl-1,1':4',1"-terphenyl

4-butyl-4"-ethyl-2'-fluoro-1,1".4',1"-terphenyl

/W 4-propyl-4"-vinyl-1,1'.4',1"-tercyclohexane

F F
O CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-4'-ethyl-3,5-
difluoro-1,1'-biphenyl
F F
F F F
O O O CF.0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2,3,5-
2 trifluoro-4"-propyl-1,1':4',1"-terphenyl
F F
F F
2',3,6'-trifluoro-4"-(4-propylcyclohexyl)-4-
. O O O OCF, (trifluoromethoxy)-1,1":4',1"-terpheny!
F
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4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

/ < > < >
M (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

F
4"-ethyl-2-fluoro-4-propyl-1,1":4',1"-terphenyl

F
4-butyl-4"-ethyl-2'-fluoro-1,1":4',1"-terphenyl
[‘O_W 4-propyl-4"-vinyl-1,1".4' 1"-tercyclohexane

F F
O O CF,0 E 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-4'-ethyl-3,5-
difluoro-1,1'-biphenyl
F F
F F F
O O CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2',3,5-
trifluoro-4"-propyl-1,1'.4',1"-terphenyl
F F

F F
. O O O OCF; 2',3,6'trifluoro-4"-(4-propylcyclohexyl)-4-
(trifluoromethoxy)-1,1":4',1"-terphenyl
F
\ , "
(E)-4-methyl-4'-(pent-3-en-1-yl)-1,1-biphenyl
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//—W 4-propyl-4'-vinyl-1,1'-bi(cyclohexane)
I<:>_<:>_/_ (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

F
4"-ethyl-2'-fluoro-4-propyl-1,1'.4',1"-terphenyl

F
4-butyl-4"-ethyl-2'-fluoro-1,1"4',1"-terphenyl
4-methyl-4'-pentyl-1,1"-biphenyl
M 4-propyl-4"-vinyl-1,1":4',1"-tercyclohexane

F F
CF.O F 4-(difluoro(3,4,5-triflucrophenoxy)methyl)-
2 4'-ethyl-3,5-difluoro-1,1'-biphenyl
F F
F F F
CF.O F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2',3,5-
2 trifluoro-4"-propyl-1,1'.4',1"-terphenyl
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OCF 2',3,6'-trifluoro-4"-(4-propylcyclohexyl)-4-
3 (trifluoromethoxy)-1,1"4',1"-terphenyl
F

(E)-4-methyl-4*(pent-3-en-1-yl)-1,1-biphenyl
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W 4-propyl-4'-vinyl-1,1'-bi(cyclohexane)
_/—<:>—<:>—/— (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

FQ_D_O 4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)
F

4"-ethyl-2'-fluoro-4-propyl-1,1'.4',1"-terphenyl
F

4"-ethyl-2'-fluoro-4-pentyl-1,1"4',1"-terphenyl

4-(difluoro(3,4,5-triflucrophenoxy)methyl)-

F F
CF0 < 2 F 3,5-difluoro-4'-propyl-1,1'-biphenyl
F F
F F F
4"-butyl-4-(difluoro(3,4,5-
Q O O CF,0 F trifluocrophenoxy)methyl)-2',3,5-trifluoro-
1,14',1"-terphenyl
F F
F
. . O O F 3,4,5-trifluoro-4'-(4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)-1,1'-biphenyl
F
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4-propyl-4'-vinyl-1,1"-bi(cyclohexane)

VA C C
IO_QI (E)-4-(prop-1-en-1-yl)4'-propyl-1,1-bi(cyclohexane)

F
4"-ethyl-2'-fluoro-4-propyl-1,1":4',1"-terpheny!
F
4"-ethyl-2'-fluoro-4-pentyl-1,1:4',1"-terphenyl
F F
O O O F 2',3,4,5-tetrafluoro-4"-propyl-1,1:4',1"-terphenyl
F

F
. O O F 3,4,5-trifluoro-4'-(4-propylcyclohexyl)-1,1'-biphenyl
F

1

4-propyl-4'-(3,4,5-triflucrophenyl)-1,1'-bi(cyclohexane)

F 4-butyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

ﬂgm
T T
-

F F
. . O O F 2,3',4' 5'-tetrafluoro-4-(4'-propyl-[1,1'-bi(cyclohexan)]-4-yl)-
1,1'-biphenyl
F
F F
OCF 2',3,6'-trifluoro-4"-(4-propylcyclohexyl)-4-
3 (trifluoromethoxy)-1,14',1"-terpheny!
F

F

F
O O CF.0 E 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
2 3,5-difluoro-4'-propyl-1,1'-bipheny!
F F
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4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

4"-ethyl-2'-fluoro-4-propyl-1,1':4',1"-terphenyl

4"-ethyl-2'-fluoro-4-pentyl-1,1".4',1"-terphenyl

2',3,4,5-tetrafluoro-4"-propyl-1,1":4',1"-terphenyl

2,3',4' 5'-tetrafluoro-4-(4'-propyl-[1,1'-bi(cyclohexan)]-4-yl)-
1,1"-biphenyl

2',3,6'-trifluoro-4"-(4-propylcyclohexyl)-4-
(trifluoromethoxy)-1,1".4',1"-terphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'"-propyl-1,1'-biphenyl

4-ethyl-4'-(4-propylcyclohexyl)-1,1'-biphenyl

4,4'-bis(4-propylcyclohexyl)-1,1'-biphenyl

4"-ethyl-2'3,4,5-tetrafluoro-1,1".4',1"-terpheny!
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4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1"-bi(cyclohexane) 10

4-(but-3-en-1-y1)-4'-(p-tolyl)-1,1"-bi(cyclohexane)

4"-gthyl-2'-fluoro-4-propyl-1,1'.4',1"-terphenyl

4"-ethyl-2'-fluoro-4-pentyl-1,1":4',1"-terphenyl

4-(4-ethylcyclohexyl)-4'-fluoro-1,1'-biphenyl ?
4-fluoro-4'-(4-propylcyclohexyl)-1,1"-biphenyl
4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propy!-1,1'-biphenyl
30

4'-(4'-ethyl-[1,1'-bi(cyclohexan)]-4-yl)-
3,4,5-trifluoro-1,1'-biphenyl

3,4,5-trifluoro-4'-(4"-propyl-[1,1'-
bi(cyclohexan)]-4-yl)-1,1"-biphenyl
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JP 6205698 B2 2017.10.4

4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1"-bi(cyclohexane)

4-ethyl-4'-(4-propylcyclohexyl)-1,1'-biphenyl

4-butyl-4"-ethyl-2'-fluoro-1,1"4',1"-terphenyl

4"-ethyl-2',3,4,5-tetrafluoro-1,1".4',1"-terphenyl

2',3 4 5-tetrafluoro-4"-propyl-1,14',1"-terphenyl

4-butyl-4'-(4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3-fluorophenyt)-1,1'-bi(cyclohexane)

2'3,4,5,6'-pentafluoro-4"-propyl-1,1":4',1"-terphenyl
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/—O—OI 4-propyl-4'-vinyl-1,1'-bi(cyclohexane)
J—O_O_/- (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

. O O 4-ethyl-4'-(4-pentylcyclohexyl)-1,1'-biphenyl
F
4"-ethyl-2'-fluoro-4-pentyl-1,1":4',1"-terphenyl

F F
O O CF,0 E 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl
F F

F
J_O_QCFZO F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-4'-propyi-1,1'-
bi(cyclohexane)
F
F F F
O O CF,0 F 4-(difluoro(3.4,5-trifluorophenoxy)methyl)-2',3,5-
trifluoro-4"-propyl-1,1":4',1"-terphenyl
F F
F F F
O O O CF,0 F 4"-butyl-4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
2',3,5-trifluoro-1,1".4',1"-terphenyl
F F
F F F
O O O CF,0 F 4-(difluoro(3 4 5-trifluorophenoxy)methyl)-2',3 5-
trifluoro-4"-pentyl-1,1":4',1"-terpheny!
F F
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(HLEC#H ; EREF 1 4)

//—<:>—<:>—/‘ 4-propyl-4'-vinyl-1,1'-bi(cyclohexane)
_/_<:>_<—__>—/_ (E)-4~(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)
4
. O O 4-ethyl-4'-(4-propylcyclohexyl)-1,1-bipheny!
10

4-(4-propylcyclohexyl)phenyl 4'-propyl-[{1,1'-
Coo bi(cyclohexane)]-4-carboxylate
F F
Q O CE.O F 4-(difluoro(3,4,5-triflucrophenoxy)methyl)-
2 3,5-difluoro-4'-propyl-1,1'-biphenyl
F F
F
IO_QCFZO F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)
F

F

~\_/—<:>—<:>»CF20 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-pentyl-1,1"-bi(cyclohexane)
F
F F F
O O O CF,0 F 4—(diflupro(3,4,5-trifluorophenoxy)methyl)—2‘,3,5-
trifluoro-4"-propyl-1,1'.4',1"-terphenyl
F F
F F
CF.O F 2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'- 30
G 2 difluore-{1,1'-biphenyl]-4-y1)-5-ethyltetrahydro-2H-pyran
F F
F F
2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'-
s O O CF,0 F difluoro-[1,1"-biphenyl]-4-yl)-5-propyltetrahydro-2H-pyran
F F
F F
OCF 2',3,6'"-trifluoro-4"-(4-propylcyclohexyl)-4-
3 (trifluoromethoxy)-1,1":4',1"-terphenyl
F

F
O O O O F 2',3,4,5-tetrafluoro-4""-propyl-1,1':4',1":4",1"-quaterphenyl
F F
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4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4"-ethyl-2"-fluoro-4-propyl-1,1':4',1"-terphenyl

4-butyl-4"-ethyl-2'-fluoro-1,1":4',1"-terphenyl

4-gthyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

3,4,5-trifluoro-4'-(4-propylcyclohexyl)-1,1'-biphenyl

4-propy!-4'-(4-(trifluoromethoxy)phenyl)-1,1'-
bi(cyclohexane)

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-(difluoro(3,4,5-triflucrophenoxy)methy!)-
4'-pentyl-1,1'-bi(cyclohexane)

2,34, 5'-tetrafluoro-4-(4'-propy!-[1,1'-
bi(cyclohexan)]-4-yl)-1,1'-biphenyl

2',3,6-trifluoro-4"-(4-propylcyclohexyl)-4-
(trifluoromethoxy)-1,1":4',1"-terphenyl
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(110) JP 6205698 B2 2017.10.4

4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1'-bi(cyclohexane)

2',.3,4,5-tetrafluoro-4"-propyl-1,1"4',1"-terphenyl

4"-ethyl-2',3,4,5-tetrafluoro-1,1".4',1"-terphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-4'-ethyl-3,5-
difluoro-1,1'-biphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-pentyl-1,1'-bi(cyclohexane)

2,3',4' 5'-tetrafluoro-4-(4'-propyl-[1,1"-
bi(cyclohexan)]-4-yl)-1,1'-biphenyl
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4-butyl-4'-vinyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1-bi(cyclohexane)

4 4'-bis(4-propylcyclohexyl)-1,1'-bipheny!

3—fiuoro—4,4’-bis(4-propyIcyclohexyl)-1 ,1'-biphenyl|

4-(3,4-difluoropheny!)-4'-vinyl-1,1'-bi(cyclohexane)

4-methyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-ethyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-propyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-pentyl-4'(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

2,3 ,4' 5'-tetrafluoro-4-(4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)-1,1'-biphenyl

4-(difluoro(3,4,5-trifluorophenoxy) methyl)-4'-ethyl-
3,5-difluoro-1,1'-bipheny!

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propy!-1,1'-biphenyl
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(AL —1; £HEH18)
//—<:>—<:>I 4-propyl-4-vinyl-1,1-bi(cyclohexane)
J<:>_<:>_/_ (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)
//—<:>—<:>—©— 4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)
\J—O—O—@— 4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1'-bi(cyclohexane)
F F
O O CF,0 F 4-(difluoro(3,4,5-trifluorophenaxy)methyl)-4"ethyl-3,5-
difluoro-1,1'-biphenyl
F F
F F
O O CF,0 . 4-(difluoro(3,4,5-trifiuoraphenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl
F F
F
J—<:>—<:>-CF20 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)
F
F F F
O O O CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2'3,5-
trifluoro-4"-propyl-1,1'.4',1"-terphenyl
F F

2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'-
difluoro-[1,1'-biphenyl]-4-yl)-5-ethyltetrahydro-2H-pyran

2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'-
difluoro-[1,1'-biphenyl]-4-yl)-5-propyltetrahydro-2H-pyran

2',3,4,5-tetrafluoro-4"'-propyl-1,14',1":4" 1"-quaterphenyl
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(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1'-bi(cyclohexane)

F
CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-4'-ethyl-3,5-
difluoro-1,1'-bipheny!
F

F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl

i

<
S

CF,0

04

G
x:

CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)
F F F
O O O CF.,0 F 4-(difluoro(3,4,5-triflucrophenoxy)methyl)-2'3,5-
trifluoro-4"-propyl-1,1':.4',1"-terphenyl
F F
F F
O O CF,0 F 2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3' 5
o difluoro-[1,1'-biphenyl]-4-yl)-5-ethyltetrahydro-2H-pyran
F F
F F
CF.O F 2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'-
o 2 difluoro-[1,1"-biphenyl]-4-yl)-5-propyltetrahydro-2H-pyran
F F

2

F
O O O O F 2',3,4,5-tetrafluoro-4"-propyl-1,1.4',1":.4",1""-quaterphenyl
F F
/—O—O—/_\— 4-pentyl-4'-vinyl-1,1'-bi(cyclohexane)
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4-(p- P U NV)4-E= -1 1"ET T a~FH 20
4" F 2T A A a4- T A-1,1"4 1" T AT = 3
4" T F N2 TN F 4R F A1, 141 F AT = = 2
2T AF a4 F 4T EE 1,14 1T T 2 = 7
4-TFN-4-Q-TArFar7z=A)11" BT a~F 6
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(E)-4-ethyl-4'-(prop-1-en-1-yl)-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4"-ethyl-2'-fluoro-4-propyl-1,1":4',1"-terphenyl

4"-ethyl-2'-fluoro-4-pentyl-1,1".4',1"-terpheny!

2'-fluoro-4-penty!-4"-propyl-1,1':4',1"-terphenyl

4-ethyl-4'-(4-fluorophenyl)-1,1'-bi(cyclohexane)

4-(4-fluorophenyl)-4'-propyl-1,1'-bi(cyclohexane)

4-fluoro-4'-(4-pentylcyclohexyl)-1,1'-biphenyl

3,4,5-trifluoro-4'-(4-propylcyclohexyl)-1,1'-biphenyl
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//—<:>—<:>—F 4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

. . N\ (E)-4-methyl-4'-(pent-3-en-1-yl)-1,1"-biphenyl
4-ethyl-4'-(4-propylcyclohexyl)-1,1'-biphenyl

F
2'-fluoro-4,4"-dipropyl-1,14',1"-terphenyl
F
F 3,4-difluoro-4'-(4-propylcyclohexyl)-1,1"-biphenyl
F

. O O F 3,4-difluoro-4'-(4-pentylcyclohexyl)-1,1'-biphenyl

F F
. . O O E 2,3',4',5'tetrafluoro-4-(4'-propyl-[1,1-

bi(cyclohexan)]-4-yl)-1,1'-biphenyl
F

F F
O O CF,0 . 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl
F F
F F F
O O CF,0 F 4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2',3,5-
trifluoro-4"-propyl-1,1':4',1"-terphenyl
F F
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(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)

4-(4-methoxyphenyl)-4'-pentyl-1,1'-bi(cyclohexane)

4"-ethyl-2'-fluoro-4-propyl-1,14',1"-terphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-

4'-pentyl-1,1'-bi(cyclohexane)

3,4-difluoro-4'-(4-propylcyclohexyl)-1,1'-biphenyl

3,4,5-trifluoro-4'-(4-propylcyclohexyl)-1,1'-biphenyl

4-gthyl-4'~(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-propyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-pentyl-4'-(3,4,5-trifluorophenyl)-1,1'-bi(cyclohexane)

4-butyl-4'-(4-(trifluoromethoxy)phenyl)-
1,1'-bi(cyclohexane)

2,3, 4' 5'-tetrafluoro-4-(4'-propyl-[1,1'-
bi(cyclohexan)]-4-yl)-1,1'-biphenyl
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4butyl-4'-vinyl-1,1'-bi(cyclohexane)

4-pentyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

1-methoxy-4-(4-propylcyclohexyl)benzene

4-(p-tolyl)-4'-vinyl-1,1"-bi(cyclohexane)

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1'-bi(cyclohexane)

4"-(but-3-en-1-yl)-4-ethyl-2'-fluoro-
1,1".4' 1"-terphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-
3,5-difluoro-4'-propyl-1,1'-biphenyl

4-(difluoro(3,4,5-trifluorophenoxy)methyl)-2',3,5-
trifluoro-4"-propyl-1,1".4',1"-terphenyl

2-(4'-(difluoro(3,4,5-trifluorophenoxy)methyl)-3',5'-
difluoro-[1,1"-biphenyl]-4-yl)-5-propyltetrahydro-2H-pyran

2,34 5'-tetrafluoro-4-(4'-propyl-[1,1'-
bi(cyclohexan)]-4-y))-1,1-bipheny!

4-propyl-4'-(4-(trifluoromethoxy)phenyl)-
1,1'-bi(cyclohexane)

2',3,4,5-tetrafluoro-4"-propyl-
1,1:4',1":4",1"-quaterphenyl
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(E)-4- (FusR-1-z -1 A V) 4-Fabr-11"¥yvra~d$ 7
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(AR X 5 sl 1)

/—<:>—-<:>I 4-propyl-4'-vinyl-1,1"-bi(cyclohexane)
MI (E)-4-(prop-1-en-1-yl)-4'-propyl-1,1-bi(cyclohexane)

//_<:>—<:>—©— 4-(p-toly!)-4'-vinyl-1,1"-bi(cyclohexane)
Cl
2'-chloro-4"-ethyl-4-propyl-1,1:4',1"-terphenyl

2'-chloro-4"-ethyl-4-pentyl-1,1".4' 1"-terphenyl

F F
4-cyano-3,5-difluorophenyl 3,5-difluoro-4'-
/ . q coo ( 2 CN propyl-[1,1'-biphenyl]-4-carboxylate
F F

F

F F
CF.O CN 4-((4"-butyl-2',3,5-trifluoro-[1,1":4',1"-terphenyl]-4-
2 yl)difluoromethoxy)-2,6-difluorobenzonitrile
F F

F

. . O O N 3,5-difluoro-4'-(4'-propyl-[1,1"-bi(cyclohexan)}-
4-yl)-[1,1-biphenyl]-4-carbonitrile
F
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(126)

4-propyl-4'-vinyl-1,1'-bi(cyclohexane)

(E)-4-(prop-1-en-1-yl)-4'-propy!-1,1'-bi(cyclohexane)

2'-chloro-4"-ethyl-4-propyl-1,1':4',1"-terphenyl

2'-chloro-4"-ethyl-4-pentyl-1,1":4',1"-terphenyl

2',3,6-trifluoro-4"-propyl-[1,1":4',1"-terphenyl]-4-
carbonitrile

3,5-difluoro-4'-(4-propylcyclohexyl)-
[1,1'-biphenyl}-4-carbonitrile

2,6-difluoro-4-(4'-propyl-{1,1'-bi(cyclohexan)]-
4-yhbenzonitrile

4-(4'-butyl-[1,1"-bi(cyclohexan)]-4-yl)-
2,6-difluorobenzonitrile

2',3,5-trifluoro-4'-(4'-propyl-[1,1'-bi(cyclohexan)]-
4-yl)-[1,1'-biphenyl]-4-carbonitrile

4"-(4-propylcyclohexyl)-[1,1":4',1"-terphenyl]-4-
carbonitrile

4-cyano-3,5-difluorophenyl 3,5-difluoro-4'-
propyl-[1,1'-biphenyl]-4-carboxylate
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(E)-4-(prop-1-en-1-yl)-4'-propyl-1,1'-bi(cyclohexane)

o0
/_O_O_@ 4-(p-tolyl)-4'-vinyl-1,1'-bi(cyclohexane)
Vala®aUa

4-(but-3-en-1-yl)-4'-(p-tolyl)-1,1'-bi(cyclohexane)

F F
O O c00 N 4-cyano-3,5-difluorophenyl 4-ethyl-3,6-difluoro-
[1,1'-biphenyl}-4-carboxylate
F F
F
F
O CN 4-(2-(3,5-difluoro-4"-propyl-{1,1--biphenyl]-
O O 4-yl)ethyl)-2,6-difluorobenzonitrile
F
F
Cl
2,6-dichloro-4-(difluoro(4'-propyl-[1,1'-
CF,0 CN bi(cyclohexan)]-4-ylymethoxy)benzonitrile
Cl
F F F
4-(difluoro(2',3,5-triflucro-4"-propyl-[1,1:4',1"-
CF20 CN terphenylj-4-yl)methoxy)-2,6-difluorcbenzonitrile
F F
F F F
4-((4'-(5-ethyltetrahydro-2H-pyran-2-yl)-
O O CF;0 CN 2',3,5-trifluoro-[1,1'-biphenyl]-4-yl)difluoromethoxy)-
0 2,6-difluorobenzonitrile
F F
F F F
O CF.O CN 4-(difluoro(2',3,5-trifluoro-4'-(5-propyltetrahydro-2H-
g 2 pyran-2-yl)-{1,1"-biphenyl]-4-yl)methoxy)-
2,6-difluorobenzonitrile
F F
F F

4-pentyl-4'-vinyl-1,1'-bi(cyclohexane)

cl 4-chloro-2',3,5-trifluoro-4"'-propyl-
1,1"4',1":.4" 1"-quaterphenyl
F
V4 O <3
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4-ethyl-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-pentyl-4'-propyl-1,1'-bi(cyclohexane)

1-methoxy-4-(4-propyleyclohexyl)benzene

1-ethoxy-2,3-difluoro-4-
(4-propyleyclohexyl)benzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propyleyclohexyl)
-1,1'-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
-1,1"-bilcyclohexane)
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ﬂ—@—@—o 4-(4-ethoxy-2,3-difluorophenyl)-4'-
- pentyl-1,1'-bi(cyclohexane)

rRF
4-ethyl-2',3'-difluoro-4"-propyl
-1,1':4',1"-terphenyl

4-butyl-4"-ethyl-2',3'-difluoro

R F
_/ . . . \ -1,1":4",1"-terphenyl
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4-7a E-4'-p-F U )11 7 a~FH 3.5
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4-ethyl-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-methyl-4'-pentyl-1,1'-biphenyl

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

1-ethoxy-2,3-difluoro-4-
(4-propyleyclohexyl)benzene

1-butoxy-2,3-difluoro-4-
(4-propylcyclohexyl)benzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propylcyclohexyl)
-1,1'-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1"-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
-1,1'-bicyclohexane)

4-(4-ethoxy-2,3-difluorophenyl)-4'-
pentyl-1,1'-bi(cyclohexane)

4-ethyl-2',3'-difluoro-4"-propyl
-1,1':4",1"-terphenyl

4-butyl-4'"-ethyl-2',3'-difluoro
-1,1':4",1"-terphenyl
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4-ethyl-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

1-methoxy-4-(4-propylcyclohexyl)benzene

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

1-ethoxy-4-(4-ethylcyclohexyl)-
2,3-difluorobenzene

1-butoxy-2,3-difluoro-4-
(4-propylcyclohexyl)benzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propylcyclohexyl)
-1,1'-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
-1,1'-bicyclohexane)

4-(4-ethoxy-2,3-difluorophenyl)-4'-
pentyl-1,1"-bi(cyclohexane)

4-ethyl-2',3'-difluoro-4"-propyl
-1,1":4',1"-terphenyl

4-butyl-4"-ethyl-2',3'-difluoro
-1,1":4",1"-terphenyl
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4-ethyl-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-pentyl-4'-propyl-1,1'-bi(cyclohexane)

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

1-ethoxy-4-(4-ethylcyclohexyl)-
2,3-difluorobenzene

1-butoxy-2,3-difluoro-4-
(4-propylcyclohexylbenzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propylcyclohexyl)
-1,1'-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
-1,1'"-bilcyclohexane)

4-(4-ethoxy-2,3-difluorophenyl)-4'-
pentyl-1,1'-bi(cyclohexane)

4-ethyl-2',3"-difluoro-4'"-propyl
-1,1":4",1"-terphenyl

4-butyl-4"-ethyl-2',3'-difluoro
-1,1''4',1"-terphenyl
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4-ethyl-4"-propyl-1,1'"-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

1-ethoxy-4-(4-ethylcyclohexyl)-
2,3-difluorobenzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propylcyclohexyl)
-1,1"-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
-1,1'-bi(cyclohexane)

4-(4-ethoxy-2,3-difluorophenyl)-4'-
pentyl-1,1'-bi(cyclohexane)

4-ethyl-2',3'-difluoro-4"-propyl
-1,1':4',1"-terphenyl

4-butyl-4'"-ethyl-2',3'-difluoro
-1,1':4',1"-terphenyl
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4-ethyl-4'-propyl-1,1"-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-pentyl-4'-propyl-1,1'-bi(cyclohexane)

1-methoxy-4-(4-propylcyclohexyl)benzene

4-methyl-4'-pentyl-1,1'-biphenyl

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

l-ethoxy-4-(4-ethylcyclohexyl)-
2,3-difluorobenzene

1-ethoxy-2,3-difluoro-4-
(4-propylcyclohexyl)benzene

1-butoxy-2,3-difluoro-4-
(4-propyleyclohexyl)benzene

4-ethoxy-4'-(4-ethylcyclohexyl)-
2,3-difluoro-1,1'-biphenyl

4-ethoxy-2,3-difluoro-4'-(4-propylcyclohexyl)
-1,1'-biphenyl

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-(4-ethoxy-2,3-difluorophenyl)
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4-ethyl-4'-propyl-1,1'-bi(cyclohexane)

4-butyl-4'-propyl-1,1'-bi(cyclohexane)

4-pentyl-4"-propyl-1,1"-bi(cyclohexane)

1-methoxy-4-(4-propylcyclohexyl)benzene

4-methyl-4'-pentyl-1,1'-biphenyl

4-propyl-4'-(p-tolyl)-1,1'-bi(cyclohexane)

1-ethoxy-4-(4-ethylcyclohexyl)-
2,3-difluorobenzene

1-ethoxy-2,3-difluoro-4-
(4-propylcyclohexyl)benzene

1-butoxy-2,3-difluoro-4-
(4-propyleyclohexyl)benzene

4-(2,3-difluoro-4-propoxyphenyl)-
4'-propyl-1,1'-bi(cyclohexane)
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