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The invention relates to liquid-crystalline compounds of the formula I

R1-(A‘-z1);Q—(zz-A2)b—Con ~(A-Z)-A"R’®

v I
in which
R' R% A', A% A’ AY 7, Z?, 7%, V, a, b and ¢ have the meanings indicated
in Claim 1, and to liquid-crystalline media comprising at least one compound
of the formula I, and to electro-optical displays containing a liquid-crystalline

medium of this type.
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H F H H H H
CH, F H H H H
C,H;s F H H H H
C;H, F H H H H
n-C4H9 F H H H H
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R X L' * L oa

n-CgH;3 F H H H H

H F F H H H

CH; F F H H H

C,H; F F H H H

n-C;H; F F H H H C56Sm8lSmBI105N207I;
Ae 12; An 0.155

n-C4Hg F F H H H

n-C5H1| F F H H H

n-C6H13 F F H H H

H F F F H H

CH; F F F H H

C;Hs F F F H H

n-C;H; F F F H H C8I1NI183IAs16;An0.148

n-C4H9 F F F H H

H-C5H]1 F F F H H

n-C6H13 F F F H H

H OCF; H H H H

. CH; OCF; H H H H

C,Hs OCF; H H H H

n-C;H, OCF3; H H H H

n-C4H9 OCF3 H H H H

n-C5H1| OCF3 H H H H

n-CeHjs OCF, H H H H

H OCF; F H H H

CH; OCF, F H H H

C,H;s OCF; F H H H

n-C;H5 OCF,; F H H H C59Sm117SmB 127 SmC
129 N 209 I; Ae 14; An 0.150

n-C4Hg OCF; F H H H

n-Can OCF3 F H H H

n-C¢Hj; OCF; F H H H

H OCF; F F H H

CH; OCF3 F F H H

. C,Hs OCF; F F H H

n-C;H; OCF; F F H H CS8SmB76N1911;
Ag 16; An 0.142

n-C4H9 OCF3 F F H H

n—Can OCF3 F F H H

n-C6H13 OCF3 F F H H

H CN H H H H

CH; CN H H H H

C;Hs CN H H H H

n-C;H; CN H H H H

n-C4Hy CN H H H H

n-C5H“ CN H H H H

n-C6H13 CN H H H H

H CN F H H H

CH; CN F H H H

C,H; CN F H H H

n—C3H7 CN F H H H
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n-C4Ho CN F H H H
D-C5H]| CN F H H H
n-C6H1 3 CN F H H H
H CN F F H H
CH; CN F F H H
C,H;s CN F F H H
n-C3H7 CN F F H H
n-C4Hy CN F F H H
n-CsHj; CN F F H H
n-C6H13 CN F F H H
H F H H F H
CH; F H H F H
C,Hs F H H F H
CsH; F H H F H
n-C4Hy F H H F H
n-C5H1 1 F H H F H
n-C6H13 F H H F H
‘ H F F H F H
CH; F F H F H
C,H; F F H F H
n-C;Hy F F H F H
n-C4Hg F F H F H
n-C5H1 1 F F H F H
n-CgH)3 F F H F H
H F F F F H
CH; F F F F H
CyHs F F F F H
n-C;H; F F F F H
n-C4Hy F F F F H
n-CsH“ F F F F H
n-CgH3 F F F F H
H OCF,; H H F H
CH; OCF; H H F H
. CyHs OCF, H H F H
n-C3H7 OCF3 H H F H
n-C4Hy OCF; H H F H
n-C5H| 1 OCF3 H H F H
n-C6H1 3 OCF3 H H F H
H OCF; F H F H
CH; OCF; F H F H
C,H;s OCF, F H F H
n-C;H, OCF; F H F H
n-C4Hy OCF; F H F H
n-C5H1 1 OCF3 F H F H
n-C6H|3 OCF3 F H F H
H OCF; F F F H
CH; OCF; F F F H
CyHs OCF,; F F F H
n-C3H7 OCF3 F F F H
n-C4Hy OCF, F F F H
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D-C5H|1 OCF3 F F F H
n-C6H1 3 OCF3 F F F H
H CN H H F H
CH; CN H H F H
C,H; CN H H F H
n-C3H7 CN H H F H
n-C4Hy CN H H F H
n-CsH; CN H H F H
n-C¢H3 CN H H F H
H CN F H F H
CH; CN F H F H
C,Hs CN F H F H
n-C;Hy CN F H F H
n-C4Hg CN F H F H
n-C5H11 CN F H F H
n-C6H| 3 CN F H F H
H CN F F F H

‘ CH; CN F F F H
C,H;s CN F F F H
n-C;H> CN F F F H
n-C4Hy CN F F F H
n-C5H“ CN F F F H
n-CgHi3 CN F F F H
H F H H F F
CH; F H H F F
C,Hs F H H F F
n-C4Hy F H H F F
n-CsHp F H H F F
n-C¢H3 F H H F F
H F F H F F
CH; F F H F F
C,H;s F F H F F
n-C3H5 F F H F F

‘ n-C4Hy F F H F F
n-CsHy; F F H F F
n-CgHi3 F F H F F
H F F F F F
CH; F F F F F
-CH=CH, F F F F F
C,Hs F F F F F CS57NI1311;Ae22;An0.124;

v1367 mPa-s

n-C;H; F F F F F 2£8%#1
n-C4Hy F F F F F C65N150LAec21;An0.124
n-CsHy; F F F F F C71N156I;Ae20;An0.133
n-C6H1 3 F F F F F
n—C7H15 F F F F F
H OCF; H H F F
CH; OCF; H H F F
C,H;s OCF; H H F F
n-C3H7 OCF3 H H F F

122251.doc -28 -



1421332

R X | A S P A
n-C4H9 OCF3 H H F F
n-CsHl 1 OCF3 H H F F
n-C6H|3 OCF3 H H F F
H OCF, F H F F
CH; OCF; F H F F
C,H;s OCF, F H F F
n-C;H5 OCF; F H F F
n-C4Hy OCF; F H F F
n-C5H1| OCF3 F H F F
n-C6H| 3 ’ OCF3 F H F F
H OCF; F F F F
CH3; OCF; F F F F
C,H; OCF; F F F F
n-C;H; OCF; F F F F
n-C4Ho OCF, F F F F
n—C5H1 1 OCF3 F F F F
n-C6H13 OCF3 F F F F
‘ H CN H H F F
CH; CN H H F F
C,H;s CN H H F F
n-C3Hy CN H H F F
n-C4H9 CN H H F F
n-C 5H1 1 CN H H F F
n-C6H13 CN H H F F
H CN F H F F
CH; CN F H F F
C,Hs CN F H F F
n-C3H7 CN F H F F
n-C4Hy CN F H F F
n-C 5H1 1 CN F H F F
n-Ce¢His CN F H F F
H CN F F F F
CH; CN F F F F
. C,Hs CN F F F F
n-C;H, CN F F F F
n-C4Ho CN F F F F
n-Can CN F F F F
n-CgHj3 CN F F F F
n-C7H1 5 CN F F F F

x ] 2

122251.doc

-29.



1421332

F 2.1
MgCl
oGO Q+ Q
F
o OH F F
7C3 F
; C : 0 F
F
6 F
ABmEHL FEIIBEAMNZ X R OCKREFEASEAL
® e oBILZRIEMORME - M H6H Tk — 5 ALl T A
TEI LR
% 552.2
F
F F p-TsOH
H,C; F —
o) F F=F

F
F
F
@) F
F
! F
UHEERL FEI2EMZ A K # A p-TsOH¥H & ¥ %
212 PRI HORE KRBT HT - BEBRER - A& MSA
ZBEYWEIRX - RLLBYE - BLEBERERKTES -
CS56 N1211-

Ag 27 -

An 0.123 o

122251.doc -30-



1421332

BELbhHhEdw kg (H1:1 HPLC) - kA R #
RAEHBLIHRESBBRLS MR - BIEDAR
FRIZFEBRANAMEARIFHREEBR S D -

B

"F

XZUATFis

L
X
|_2
o Ry XY
R' X | L A S AR 1
H F H H F F
CH; F H H F F
C,H;s F H H F F
n-C4Hpy F H H F F
n-C5H11 F H H F F
n-CgHj3 F H H F F
H F F H F F
CH; F F H F F
C,H;s F F H F F
n-C;H, F F H F F
n-C4H9 F F H F F
n-Can F F H F F
n-C¢Hjs F F H F F
H F F F F F
CH; F F F F F
C,H; F F F F F C66 N96I; Ae 27; An
0.120
n-C3H F F F F F %R%#2
n-C4Hpy F F F F F C32N1161; Ac 26; An
0.118
n-CsHpy F F F F F C 62N 1191; Ae 25;
An 0.123
n-C6H13 F F F F F
n-C7H15 F F F F F
H OCF; H H F F
CH; OCF; H H F F
C,H;s OCF; H H F F
n-C4Hy OCF; H H F F
n-C5H11 OCF3 H H F F
n—C6H13 OCF3 H H F F
H OCF; F H F F
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R' X | S O A1

CH; OCF; F H F F

C,H; OCF; F H F F

n-CsH5 OCF; F H F F C5SmA 110N 143 1; Ae
22;An 0.125

n-C4H9 OCF3 F H F F

n-Can OCF3 F H F F

n-CgHy3 OCF; F H F F

H OCF; F F F F

CH; OCF; F F F F

C,Hs OCF; F F F F

n-C;H7 OCF; F F F F C43 SmA 105N 144 1; Ae
23; An 0.129

n-C4H9 OCF3 F F F F

n-C5H11 OCF3 F F F F

n-C¢Hj3 OCF; F F F F

n-C7H,s OCF; F F F F

H F H H H H

CH; F H H H H

C,H;s F H H H H

n-C4Hpy F H H H H

n-Can F H H H H

n-C6H13 F H H H H

H F F H H H

CH; F F H H H

C,H;s F F H H H

n-C;H; F F H H H C44SmB142SmA179N
187 I; Ae 18; An 0.142

n-C4Ho F F H H H

n-CsH“ F F H H H

n-CgHi3 F F H H H

H F F F H H

CH; F F F H H

C,H; F F F H H

n-C;H; F F F H H C68SmBI108SmAI114N
161 I; A 20; An 0.140

n-C4Hy F F F H H

I‘l-C5H1] F F F H H

n-C6H13 F F F H H

I’l-C7H]5 F F F H H

H OCF; H H H H

CH; OCF; H H H H

C,H; OCF; H H H H

n-C4Ho OCF; H H H H

n-CsH” OCF3 H H H H

n-C6H13 OCF3 H H H H

H OCF; F H H H

CH; OCF; F H H H

C.Hs OCF; F H H H

n-C3H7 OCF3 F H H H

n-C4Ho OCF; F H H H

-32.



1421332

R! X L' 2 o L o
n—C5H11 OCF3 F H H H
n-C5H|3 OCF3 F H H H
H OCF; F F H H
CH; OCF; F F H H
C,H;s OCF; F F H H
n-C3H, OCF; F F H H C57SmB95SmA134N
169 I; Ac 22; An 0.138
n-C4Hpg OCF; F F H H
n-CsH“ OCF3 F F H H
D-C6H13 OCF3 F F H H
n-C-H;s OCF; F F H H
x #13
F F
F F
Sadawy
‘ o) F
F
F
¥ B 3.1
F
NFTh
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MeCH 80°C
5 6
tBu
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' F
F
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BROoHIL A = A FAREMHBEFET -
MEITaAAE22(2RAFH1) RLERAHE AR
B PEAEAMBERKBTES -
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R' X A SRS S %
CH; F H H H H
C,Hs F H H H H
CsH; F H H H H
I‘l-C4H9 F H H H H
l’l-C5H|| F H H H H
n-C6H13 F H H H H
H F F H H H
CH; F F H H H
C,Hs F F H H H
n-C3H7 F F H H H
n-C4Hy F F H H H
n-C5H1 | F F H H H
n-C6H13 F F H H H
H F F F H H
CH; F F F H H
n-C4Hy F F F H H
n-CsHl 1 F F F H H
‘ n-C6H13 F F F H H
H OCF; H H H H
CH; OCF, H H H H
C,H;s OCF; H H H H
n-C3H7 OCF3 H H H H
n-C4Hy OCF; H H H H
n-C5H1 1 OCF3 H H H H
n-C6H13 OCF3 H H H H
H OCF, F H H H
CH; OCF; F H H H
C,H;s OCF; F H H H
n-C;H; OCF,; F H H H
n-C4Hy OCF; F H H H
l’l-C5H11 OCF3 F H H H
n-CgHj3 OCF; F H H H
H OCF, F F H H
’ CH; OCF; F F H H
C,Hs OCF; F F H H
n-C;H7 OCF; F F H H
n-C4H9 OCF3 F F H H
n-C 5H1 1 OCF3 F F H H
n-C6H13 OCF3 F F H H
H CN H H H H
CH; CN H H H H
C,Hs CN H H H H
n-C3H7 CN H H H H
n-C4Hyg CN H H H H
n-C5H1 1 CN H H H H
n-CgHi3 CN H H H H
H CN F H H H
CH3 CN F H H H
C;Hs CN F H H H
n-C;H; CN F H H H
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n-C4Hy CN F H H H
n-CsHj, CN F H H H
n-C6H13 CN F H H H
H CN F F H H
CH3; CN F F H H
C,H; CN F F H H
n-C;H; CN F F H H
n-C4Hy CN F F H H
n-C5H| 1 CN F F H H
n-C6H|3 CN F F H H
H F H H F H
CH; F H H F H
C,H;s F H H F H
CsHy F H H F H
n-C4Ho F H H F H
n-CsHj, F H H F H
n-C6H13 F H _ H F H
o H F F H F H
CH; F F H F H
C,Hs F F H F H
n-C;H; F F H F H
n-C4Hy F F H F H
n—C5H1 1 F F H F H
n-C¢Hi3 F F H F H
H F F F F H
CH; F F F F H
C,Hs F F F F H
n-C3H7 F F F F H
n-C4Hy F F F F H
n-C5H1 1 F F F F H
n-C5H1 3 F F F F H
H OCF; H H F H
CH; OCF; H H F H
‘ C,Hs OCF; H H F H
: n-C;Hy OCF; H H F H
n-C4Hy OCF; H H F H
n-C 5H1 1 OCF3 H H F H
n—C6H13 OCF3 H H F H
H OCF; F H F H
CH; OCF; F H F H
C,Hs OCF; F H F H
n-C3H7 OCF3 F H F H
l’l-C4H9 OCF3 F H F H
n-C5H1 1 OCF3 F H F H
n-C6H13 OCF3 F H F H
H OCF; F F F H
CH; OCF; F F F H
C,Hs OCF,; F F F H
n-C;Hy OCF; F F F H
n-C4Hy OCF; F F F H
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R' X | A A S
l’l-CsH] 1 OCF3 F F F H
n-CgHj3 OCF; F F F H
H CN H H F H
CH; CN H H F H
C,H; CN H H F H
n-C;H; CN H H F H
n-C4Hy CN H H F H
n-C5H| 1 CN H H F H
n-CeHjs CN H H F H
H CN F H F H
CH; CN F H F H
C,H;s CN F H F H
n-C3H7 CN F H F H
n-C4Hy CN F H F H
n-C5H| 1 CN F H F H
n-C¢Hj3 CN F H F H
H CN F F F H
() CH; CN F F F H
C,Hs CN F F F H
n-C;H; CN F F F H
n-C4Hy CN F F F H
n-CsHj; CN F F F H
n-CeHjs CN F F F H
H F H H F F
CH; F H H F F
C,Hs F H H F F
n-C4Ho F H H F F
n-C5H1 1 F H H F F
n-C5H1 3 F H H F F
H F F H F F
CH; F F H F F
CyHs F F H F F
n-C;H5 F F H F F
‘ n-C4Hy F F H F F
I'l-C5H1 1 F F H F F
n-C6H1 3 F F H F F
H F F F F F
CH; F F F F F
CyHs F F F F F
C,Hs F F F F F
n-C3H7 F F F F F
n-C4Hy F F F F F
n-C5H1 1 F F F F F
n-C5H1 3 F F F F F
H OCF; H H F F
CH; OCF, H H F F
C,H;s OCF; H H F F
n-C3H7 OCF3 H H F F
n-CsHy OCF; H H F F
n-C 5H1 1 OCF3 H H F F
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R' X ' 1* ¢ r
n-C6H13 OCF;; H H F F
H OCF; F H F F
CH; OCF; F H F F
C,H; OCF; F H F F
n-C3H7 OCF3 F H F F
n-C4Ho OCF; F H F F
n-C5H| 1 OCF3 F H F F
n-C6H1 3 OCF;; F H F F
H OCF; F F F F
CH; OCF; F F F F
C;Hs OCF; F F F F
n-C3;H; OCF; F F F F
n-C4Hy OCF; F F F F
n-C5H1 1 OCF3 F F F F
n-C5H13 OCF3 F F F F
H CN H H F F
CH; CN H H F F
[ C2H; CN H H F F
n-C;H; CN H H F F
n-C4Hy CN H H F F
n-CsHy; CN H H F F
n-C(,ng CN H H F F
H CN F H F F
CH; CN F H F F
C,H;s CN F H F F
n-C;H, CN F H F F
n-C4Hg CN F H F F
n-C5H| 1 CN F H F F
n-C5H1 3 CN F H F F
H CN F F F F
CH; CN F F F F
C,H;s CN F F F F
n-C3;H, CN F F F F
‘ n-C4Hy CN F F F F
n-C5H1 1 CN F F F F
n-CgHj3 CN F F F F
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UBMAH ST RLI2Z T X EBITRE R -
C221-
Ag 21 -
An 0.095 -
v: 68 mPa-s -
FTXRXZXURTFAiEH:

L L'
) )
® L L2
EPL=F: A BEUNTHIZHF X EH

R X L' L L' L' @

H F H H F H

CH; F H H F H

C,H; F H H F H

CsH; F H H F H

n-C4Hy F H H F H

n-C5H11 F H H F H

n-C¢H;; F H H F H

H F F H F H

CH; F F H F H

C,H; F F H F H

. n-C;H; F F H F H C28N(G7NIAe17;

An 0.106; v, 112
mPa-s

n-C;Ho F F H F H

n-CsH;; F F H F H

n-C5H13 F F H F H
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