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(54) Title: BIMESOGENIC COMPOUND EXHIBITING FAST RESPONSE CHARACTERISTICS BY MEANS OF CON-
TROLLING THE DIELECTRIC ANISOTROPY OF BOTH MESOGENIC GROUPS
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(57) Abstract: The present invention relates to a bimesogen-
ic compound exhibiting fast response characteristics by
means of controlling the dielectric anisotropy of both meso-
genic groups, and more particularly, to a bimesogenic com-
pound exhibiting fast response characteristics by means of
controlling the dielectric anisotropic signs of both mesogen-
ic groups in a bimesogenic compound to be either the same
or different from one another, such that the bimesogenic
compound can be used as a liquid composition in a liquid
crystal display device. According to the present invention,
the dielectric anisotropy of both mesogenic groups of a
bimesogenic compound can be controlled so as to obtain a
bimesogenic compound which is ideal for a related mode.
When a bimesogenic compound is designed such that both
mesogenic groups have different signs of dielectric aniso-
tropy by increasing the revolving speed of liquid crystal mo-
lecules, not only can the response time of liquid crystal be
increased, but the viewing angle can also be widened.
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(3H, t, OCH,),7.00~7.70(10H,t, Ar-H) & 2 521 ¥ it}

3. 3} sF5- 40] Sl-4]

-78°C °l| 4] &}3+& 3 (3.00 g, 0.01 mol)=- methylene chloride (50 ml)ol| =<1
S-oof| 1.58] #=2] BBry(30mL,0.03mol)= H 7Rt {H7F = 55

A0 2 28] 31 244 7 WHEA A Y, HES-5 5 5 & (150 ml) 3 ether (750 ml) &
ARE-8ke] T el & AL F- 7150l 2N NaOH = 32l v, 4
7-e] 8 o)L 84 | HOIS o] §-3ko] pH7L Lo] & Wl 7b<] b4 8 Al 7k,
AATE )7 T oA ENOZ A G 3o] 4 AP ES A,
TE5EL 68%°]™, IR (KBr Pellet) %41 A 3} 3411 (O-H, stretch), 3036 (aromatic
C-H, stretch), 2963, 2931 (aliphatic C-H, stretch), 1611, 1547, 1497 (aromatic C=C,
stretch), 1257 (aromatic C-F, stretch), 1043 (C-O, stretch)cm 'l A 3] =7}
&5 51, ITH-NMR (DMSO-de,d in ppm): 6.87 ~ 7.72 (10H, m, Ar-H),9.68(1H,s,0
H)= w4 ¥ A

.

4. 5131 69| 314

s}k 39 Td e W o g fHAd BT A5 E 2 72%°] ™, IR (KBr
Pellet)¥-2d A3} 3077 (aromatic C-H, stretch), 2964, 2841 (aliphatic C-H, stretch),
1604, 1504, 1480, (aromatic C=C, stretch), 1254 (aromatic C-F, stretch), 1035 (C-O,
stretch)em-'o| A 3] 2.7} #2E 9131, tH-NMR (DMSO-dg,d in ppm): 3.74 ~ 3.78
(3H, t, O-CH,),7.00~7.72(11H,m,Ar-H) & -3 ¥ 21t}

5. 3} oF5- 72] &l-x]

BHeHE 49k BT WO R FASATE FEHE 63%0] v, IR (KBr
Pellet)+-24] A 3} 3323 (O-H, stretch), 3067 (aromatic C-H, stretch), 2963, 2931
(aliphatic C-H, stretch), 1609, 1592, 1502, 1472 (aromatic C=C, stretch), 1254
(aromatic C-F, stretch), 1064 (C-O, stretch)em'ol| A 3] =7} #2531, 1H-NMR
(DMSO-dg,d in ppm): 6.87 ~ 7.72 (11H, m, Ar-H),9.68(1H,s,0-H) % -2 ¥ 21t}

6. 3} 3k go] dkA]

13 7 (3.70 g, 13.1 mmol)<= oFA & (50 ml)el] =<1 8- el K,CO;
(5.402,39.3mmol)S 7}k 3- 3041+ aHEA] FH T}, o 7] 9l 1,9-dibromononane
(11.2 g, 39.3 mmol)= A 7FA] 7] 3L 12A]3F &t - FA| AT Wb 32 5 &u &
A A 8FaL &3} ethyl acetate = 55 3} U 7] 52 brine & 2 A 0] £ - MgSO,
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[82]
[83]
[84]

[85]
[86]
[87]

[88]

2 21x2A17] a1 8-v| & A A 3}o] methylene chloride & %1 7| -& vl 2 A}-8-3}o]

AP A2 vtE a3 & A 8l & A A S & 54 514 AP ES
AAY. 552 42%°] ™, IR (KBr Pellet)}>2 A3} 3036 (aromatic C-H, stretch),
2963, 2927 (aliphatic C-H, stretch), 1605, 1538, 1494 (aromatic C=C, stretch), 1261
(aromatic C-F, stretch), 1098, 1042 (C-O, stretch), 801 (C-Br, stretch)em ' ol| A 3] =7}
&% 51, 'TH-NMR (CDCl,d in ppm): 6.87 ~ 7.72 (11H, m, Ar-H
),3.99~4.02(2H,t,0-CH.),3.39~3.43(2H,t,Br-CH,),1.79~1.88(2H,m,O-CH,CH,),1.21~1
.64(12H,m,-(CHo)e-) == -2 5 AT,

7. 5131 99| $1A

4-(3,4,5-trifluorophenyl)-4'-hydroxybiphenyl (1.00g, 3.33mmol)S DMF¢l| <]
£ o] K,CO5(0.91g,6.66mmol)S 3 7FA 1 9= 3031+ 2L REA] FH T}, of 7] o]
4-(2,3-difluorophenyl)-4'-(9-bromononyloxy)biphenyl (¥} 3+ 8) (1.62g,
3.33mmol)& A 7}ek §- 130°Col| A 12417t &9k SFA ATk S E 8 5
WS A0 A8 al Sl AR AA T AHES o &
DMF/ol| B (v/v, 2:1) = A A A 3Fo] gk sFa o] 514 A ES AT
F5E2 37%°] ™, IR(KBr Pellet)3-21 Z 3} 3032 (aromatic C-H, stretch), 2936,
2850 (aliphatic C-H, stretch), 1606, 1503, 1472 (aromatic C=C, stretch), 1260
(aromatic C-F, stretch), 1244 (C-O, stretch)em1ol| A 3] =7} -2 ¥ @] a1,
AL C, 62.47; H, 5.89 (A4 4k: C, 76.47; H, 5.56) = 1A ] S v}, ® g,
DSC G&A =5 & 9o et vt @54 At 12 7FEA] =4 &
153°Co] a1, 12} W ZHA] Al A 8= 134°Coll A Lok on, 23k 7FAA] =42
152°Cell A HHERS T,

8. slsta 109] §HA4

4-(2,3-difluorophenyl)-4'-hydroxybiphenyl (5.00g, 17.7mmol)< DMF]| = I
£ o] Na,CO5(4.89g,0.354mol)S 3 7H8}o] 3031+ M REA] FH T}, of 7] o]
1,2-dibromoethane (1.4g, 8mmol)= 4 7}8F 9= 130 °Coll A 124 7 &<t
SIFAI AT S5 E FUFSES g0 2 28] Al SRl AR A% 5
o] 7o DMF/Oll & (v/iv 2:1) & Al A4 dko H-24 A4 A0 -8 A3t
F5E250%°] ™, IR (KBr Pellet)-2] A 3} 3033 (aromatic C-H, stretch), 2942,
2923 (aliphatic C-H, stretch), 1606, 1503, 1474 (aromatic C=C, stretch), 1250, 1231,
1178 (aromatic C-F, stretch), 1068 (C-O, stretch)cm | A 3] =7} -2 ¥ 91 a1,
AAEA A= C,77.1; H, 4.33 (A 44k C, 76.3; H, 4.44) % LUEFSLTE H8F DSC
A A EE X100 YERNYY. E8A Ad 13 DA =42 251°C0] AL,
12k B ZHA] A A A 31 226°Co A Lot o, 23f 7FEA] =2 L 2520C90 A
LHEFSETE
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[89]
[90]

[91]
[92]
[93]

[94]
[95]
[96]

[97]

[98]
[99]

9. 5132 119 Al

shokA 103 F A3 H 0 = FA 8l TE 25 E 2 53%©] M, IR (KBr
Pellet)¥-2d A3} 3031 (aromatic C-H, stretch), 2964, 2944 (aliphatic C-H, stretch),
1605, 1502, 1471 (aromatic C=C, stretch), 1259, 1245, 1178 (aromatic C-F, stretch),
1063 (C-O, stretch)em ol A 3] =17} 25 91 a1, 434 2 C, 77.6; H, 4.54
(AL C, 77.5; H, 4.67) 2 24 5 1}, 31, DSC A4 28 & 119
LER AT A A3 1AF 7FDA] =4S 239°C0] AL, 13F U ZEA]
AAA st 164°Coll A dof sk o, 22 7FAA] =5=5] 2 238°Coll A L BT

10. s}81 129] 314

shobA 103 F A7 H 0 = S 8l TE 5 E 2 42%©] ™, IR (KBr
Pellet)¥-2d A3} 3036 (aromatic C-H, stretch), 2937, 2851 (aliphatic C-H, stretch),
1605, 1502, 1471 (aromatic C=C, stretch), 1243, 1178 (aromatic C-F, stretch), 1063
(C-0, stretch)em'ol| A 3] A7} #2HH 131, A4 TA 2 C, 78.42; H, 5.78 (A 4h4k:
C,78.47; H, 5.85) 2 -4 ¥ v}, T3, DSC FEAEE = 129 e AT
A A} 12 7FEA] A2 183°C0) a1, 1A W ZHA] A A g 8= 138°Coll A
Adojsk o, 22t 7FA Al H=A4 2 181°Cel A L e T

11, s}9t= 139] 9HA

shobA 103 F A7 U H 0 2§ 8l TE 25 E 2 50%©] M, IR (KBr
Pellet)¥-2d A3} 3036 (aromatic C-H, stretch), 2937, 2851 (aliphatic C-H, stretch),
1605, 1502, 1471 (aromatic C=C, stretch), 1243, 1178 (aromatic C-F, stretch), 1063
(C-0, stretch)em1ol| A ] =7} #2931, 1484 A3k C, 72.73; H, 5.31
(AL C, 74.57; H, 5.28) 2 W EF T B9, DSC EiA 8 = 130
LR T A A 12F 7 A He=4 S 155°C0] AL, 12F W2k A]
AAA st 147°Coll A dofsk o, 22 7FAA] =52 167°Coll A L EFS T

2T N egHE o] 4 E5S DSCE AHE3te] 71 D Y2t 5
10°C/min=. 8}o] ZAFSFITE Ao DSC A =5 9-13)F A1 8fo] 1

A= @ oFsfo] & 20 VER AT

EK
S
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[Table 2]
SharEe] Hol 2w (C) B AEIHFKk]/mol. BEeHe] k)

[100]
[101]

[102]

DSC =4 Tm (AHMmM)? Ti(AHi)

9 1% 714 153(9.0) -
(n=9: X;, Xs=H, 12 B4 134(5.1) 169(1.4)

X5, X5, X,=F: Xg, X7, Xe=H: Xg, X10=F) 22 714 152(7.4) -
10 12 7H4 251(65.7) 282(3.5)
(n= 2: X;,X;.X3=H: X,, Xs=F) 12k Wzt 226(60.9) 282(3.3)
27 7k 252(67.5) 285(3.3)

12 71 239(73.5) -
1= ¥zt 164(49.0) 174(13.4)
2z 7hd 238(76.5) -

11
(I’l= 3: Xl,Xg,ngH; X4, X5=F)

" 1z 7+ 183(81.0) 184(15.1)
17 3z 138(15.3) 184(17.4)
(1’1= 9 Xl,Xg,ngH; X4, X5=F)
2z 7k 181(58.1) 194(17.3)
137 71 155(25,8) -
13
1= 3z 147(15.7) 166(0.5)

(1'1= 9X1X5=H Xz,XS,X4=F)
2z 714 167(19.1) -

(at tes&dolol e dA sade] )

AF3n G o] A S Yol viekA e E 544 L& 7] ¥
Hot-stage 2 A-8-310] 245 10°C/min= 248 A
A %ﬂzﬁ S = 14 2 1590 YER AT 3 29] DSC
o) 41712 210] 7} 2] 425 710] &
A et & = QJ‘RiU} o] 2] gk 3
Rl A Ak v, Bgk X, R Xl
NS HEFH Ao, X, X2 X ol F A8 &
& et @, 29 201479 ol 7k A H 0w
e el ewn, 2Ho] X 7]9] Hol 7} A o2 Ao d
A& PERNSATE, T8 1472 150 B A A o A 45 o 3}
| YR = A1 gt A S ERl lTh ' 14 R 15004
Ylnhe A2 B 4] g2 2] 8 o] A (brush disclinations)S K 0]+
Z %) (Schlieren texture)=r, 2~ €] 42 9.3 3-3F2 2] (fan-shaped texture)=
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2799

2 v A A 9 7] (mesogenic group) 2] %15 o|ufA] o] 2 H 37|

3} 8}2] 12] nlo] | A A Y (bimesogenic) 3} 3=

'g|:‘6]—/\1 1

X1-Y1-Z-Sy-Zo-Y-Xo

A oﬂ )\1

X1, X2, Y1,Y2,Zi R Zo= 247t 2|8k 4] g7 o F, CL CN B4 1 W A

7749 | AAE 7P Sk o] o] HYFF B Cle A gk 5

N o OL:7A1,2§%§7}EiEi T A 7R 7] 2 1- U A
A E AAY BE 5 Lo, Spe

2 LHZ] 1270 9] ¥4 4RA}5 g8l 223 o] A 7] (spacer

group)©] 3L, o] 7] 4] }1} o] A2l Q14 314 g+ CH,7]+= -O-, -OCF

»-,-CF,0-,-CF,-CF,-,-CH,-CF,-,

[7d7-8 1]

(374 2] A 1ol YOI, F3 vl 24 7] 9] FAE ol WA o] §3 e
Fo] h2 7T e BEE 29 G A ES A Z )
A= S 502 s vholu Ay 83

(%374 3] A 1ol QoiA, F2 W 2A Y719 FAE oA o] B F]
e AL B 0 e AN RS AR ) 285 E AL

54 o2 o= vlold| Ay gt

(e 4) A 18l Qloi A, 7] o] 71 e] B R4 R B4
A2 BA O B vhol i 2A Y BiHE
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 8]
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[Fig. 9]
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[Fig. 11]
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[Fig. 13]
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[Fig. 15]
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