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(57) Abstract:  The present invention pertains to a nematic liquid crystal composition having negative dielectric anisotropy (Ag),
containing a polymerizable compound, and useful as a liquid crystal display material, and pertains to a liquid crystal display element
in which the nematic liquid crystal composition is used. This liquid crystal composition is obtained by polymerizing a polymerizable
compound without inhibiting the formation of a pretilt angle in liquid crystal molecules by irradiation with ultraviolet rays in order
to produce an element, and can provide a fast-response PSA-type display element in which the pretilt angle is adequately imparted
thereby, satistactory orientation stability is obtained, display defects are absent or inhibited, and high display quality is obtained. A
liquid crystal display element in which this liquid crystal composition is used can serve as a liquid crystal display element for active
matrix driving, and can be applied to PSVA-mode liquid crystal display elements.
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V- CH,-CH=CH-
-2V ~CH,~CH,~CH=CH,
V- CHy=CH-CH,~CH,~
-2V ~CH,~CH,~CH=CH~CH,
1V2-  CHy~CH=CH-CH,~CH,
(IRHEIE)

[0147] [1b42]

R F
R F F Cl i i -
Cy Ph Phs Nd4

Ph15

F F.F
O O 0
O <= 0
0
F
Pho QOa Ob Oc Ch3

[0148] [1E43]

Np
[0149] =4, RIE LFHEIEUTOEY TH S,
[0150] T,., :X¥FvIMHE-FSHMKREMEGRSEEE (C)
An :20CICBIT2REITXREARM
Ae :25CIKBIZIFERESRN
n : 20CICBITEHE (mPa - s)
v, :20CIKBFT5OEEME (mPa-s)
Kss :20CIKBIT2RMEEHK;; (pN)
FILAE (FH)  TRAMIRIVFEAZROFILANE )
FILhAE (PSALE) EARKH1kHzT5. OVOEMEEEMLA



WO 2014/136770 35 PCT/JP2014/055460

BA550JDUVERELAEEBEDFILEA ()
(Le&f 1. LeEfI 2, Eiehl 1 RUEkH 2)

LC—A (k1) . LC—B (tbk&hI2) . LC—1 (FmEhl1) &
CLC—-2 (Efhl2) oEEHILENEEREEXDEREL. TOYHE
EZRE L, EEMILEM2BREBMERYIDER & T DYHEDRERITR
1ToEBYTHo T,

[0151] [&1]

[0152]

el 1 BB 2 BRI E2REfl2
LC-A LC-B LC-1 LC-2
3-Cy-Cy-2 K(V-1) 18 11 2
3-Cy-Cy-4 K(V-1) 8 8 8
3-Cy-Cy-V = 30 10 20
3-Cy-Ph-O1 K(V-2) 4
3-Ph-Ph-1 H(V-3) 11 8 9 9
3-Cy-Cy-Ph-1 R(V-4) 5 5 5
3-Cy-10-Ph5-02 H(la-2) 11 11 11 11
2-Cy-Cy-10-Ph5-02 HK(la-5) 6 6 6 6
3-Cy-Cy-10-Ph5-02 HK(la-5) 11 10 10 10
3-Cy-Ph-10-Ph5-03 H(ld-3) 7 7 7 7
3-Cy-Ph-10-Ph5-04 H(ld-3) 8 8 8 8
4-Cy-Ph-10-Ph5-03 H(ld-3) 6 6 6 6
3-Ph-Ph5-Ph-2 H(Id-6) 5 5 5 5
EEHiEY H(M1-3) 0.4 0.4 04 0.4
&5t 100.4 100.4 100.4 100.4
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B Ac [] 3.1 3.2 -3.1 3.1
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v/ Kaz [mPa* s-pN7 9.1 8.2 8.5 8.3
A 86.2 86.5 86.3 86.3
FILE PSAfL# 83.8 86.4 84.0 84.5
FRFILNE 2.4 0.1 2.3 1.8
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[0154] [3*2]

EHEHl 3 EHeHl4  EHEHIS  FEHEdls

LC-3 LC-4 LC-5 LC-6
3-Cy-Cy-2 (V-1 4 11 8 10
3-Cy-Cy-4 (V-1) 5 10 7
3-Cy-Cy-V = 20 15 20 18
3-Cy-Cy-V1 (V-1) 12 8 10 8
3-Ph-Ph-2Vv1 T(IV-3) 5
3-Cy-Ph-Ph-2 R(IV-5) 5
V-Cy-Ph-Ph-3 T(IV-5) 5
3-Cy-10-Ph5-02 R(la-2) 10
1V-Cy-10-Ph5-02 T(la-2) 7
3-Cy-Ph5-02 (ld-1) 14 9 14
5-Cy-Ph5-02 R(ld-1) 8 8
3-Ph-Ph5-02 (ld-2) 10
3-Cy-Cy-10-Ph5-02 T(la-5)
V-Cy-Cy-10-Ph5-02 (la-5)
1V-Cy-Cy-10-Ph5-02 (la-5)
3-Cy-Cy-Ph5-02 Ro(ld-4) 12 8
5-Cy-Cy-Ph5-02 H(ld-4) 7
1V-Cy-Cy-Ph5-02 T(ld-4)
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3-Cy-Ph-10-Ph5-02 = (ld-3) 9 10 10
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V2-Ph-Ph5-Ph-2V = (ld-8) 14
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EEHtEY (M 1-3) 0.4 04 0.4 0.4
B 100.4 100.4 100.4 100.4
Tu [°C] 76.1 78.5 75.0 75.9
An [-] 0.108 0.108 0.108 0.108
s Ac[] -3.1 3.1 -3.0 -3.1
vy [mPa-s) 108 100 103 83
Kas [pN] 12.3 12.5 13.1 14.8
v/ Kaz [mMPa+ s-pN7] 8.6 8.0 7.9 586
Ik 86.7 86.3 87.1 87.3
FILE [ PSA{tT& 84.2 836 84.7 85.3
FEFILNA 25 27 2.4 2.0
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[0158]

[£R3]

ERHl7 EEfle =RHEHIO REH10 RAEHI11 RHEHI2

LeX
LC7 Lc-8  LC9 LC10  LC11  LC-12
3-Cy-Cy-2 (V-1 2
3-Cy-Cy-4 H(V-1) 8
3-Cy-Cy-V =) 20
3-Cy-Ph-O1 =(V-2) 4
3-Ph-Ph-1 H(V-3) 9
3-Cy-Cy-Ph-1 H(V-4) 4
3-Cy-10-Ph5-02 (la-2) 11
2-Cy-Cy-10-Ph5-02 #(la-5) 6
3-Cy-Cy-10-Ph5-02 (la-5) 10
3-Cy-Ph-10-Ph5-03 #(1d-3) 7
3-Cy-Ph-10-Ph5-04 = (1d-3) 8
4-Cy-Ph-10-Ph5-03 #(1d-3) 6
3-Ph-Ph5-Ph-2 =(Id-6) 5
LCX B AR - 100 100 100 100 100 100
HMA-1) - 0.4
#H(M1-3) - - 0.2 02 02 0.35
ELa Y M) - : 0z
FH(M2-4) - - - 02
H(MA-7) - - - - 02 0.05
(M302) - - - - - - 04
&t 100 100.4 1004 1004 1004 1004 1004
Tw [C] 76.0 76.1 76.1 76.1 76.3 76.2 75.8
An[ 0109 0109 0409 0409 0109  0.109  0.109
e Ac [ 3.1 3.1 3.1 3.1 31 3.1 -3.1
v, [MPa-s] 108 112 111 112 112 112 110
Kz [ON] 13.0 13.1 13.0 13.1 13.2 13.2 13.1
v1/ K3 [mPa- s-pN’'] 83 85 85 85 85 85 8.4
k- - 87.1 87.2 87.0 87.2 87.1 87.2
FARE] PSAfk{E - 84.3 85.3 85.0 85.1 85.2 84.0
FEFILNA - 28 1.9 2.0 2.1 1.9 3.2
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[#4]
EREF 13 EREH 14
LC-13 LC-14
3-Cy-Cy-2 H(V-1) 18.5
3-Cy-Cy-5 T (IV-1) 5
3-Cy-Cy-V = 24 15
3-Cy-Cy-V1 H(V-1) 10
3-Cy-Ph-01 R (V-2) 4
3-Ph-Ph-1 H(V-3) 6 8
1V-Cy-Ph-Ph-3 R (IV-5) 5
3-Cy-10-Ph5-02 H(la-2) 11 4
1V-Cy-10-Ph5-02 H(la-2) 5
1V-Cy-10-Ph5-04 K (la-2) 4
2-Cy-Cy-10-Ph5-02 X (la-5) 12
3-Cy-Cy-10-Ph5-02 = (la-5) 12
4-Cy-Cy-10-Ph5-02 = (la-5) 3
1V-Cy-Cy-10-Ph5-02 X (la-5) g
1V-Cy-Cy-10-Ph5-03 = (la-5) 9.5
2-Cy-Ph-10-Ph5-02 H(Id-3)
3-Cy-Ph-10-Ph5-02 (1d-3)
3-Ph-Ph5-Ph-1 = (1d-6) 5
3-Ph-Ph5-Ph-2 = (Id-6) 12
3-Np-Ph5-Ph-2 H(Np-1) 3
EEHLEY H(M302) 0.4 0.4
= 100.4 100.4
T [°C] 75.8 75.0
An[] 0.108 0.108
- Ac [] -3.2 -3.0
y1 [mPa-s] 101 115
Kss [pN] 14.7 14.4
yq/ Kz [mPa- s-pN7] 6.9 8.0
48 86.9 87.1
FIL A PSATLE 84.5 83.0
FEFILNA 2.4 4.1
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EDN LA S, 320 nmUTORMREHY T 2T 4L5—52NLTHE
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