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The invention relates to bimesogenic compounds of formula I R1-MG!-Sp-MG2-R2 I wherein R1, R,

MG, MG2 and Sp have the meaning given in claim 1, to the use of bimesogenic compounds of formula I
in liquid crystal media and particular to flexoelectric liquid crystal devices comprising a liquid crystal
medium according to the present invention.

Furthermore the invention relates to bimesogenic compounds of formula I inducing a second nematic

phase in nematic mixtures that do not show this additional phase without compounds of formula I.
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The invention relates to bimesogenic compounds of-formula |
R'-MG'-Sp-MG*-R? | |

wherein R', R?, MG', MG? and Sp have the meaning given in claim 1, to
the use of bimesogenic compounds of formula | in liquid crystal media and

particular to flexoelectric liquid crystal devices comprising a liquid crystal
medium according to the present invention.

Furthermore the invention relates to bimesogenic compounds of formula |

inducing a second nematic phase in nematic mixtures that do not show this
additional phase without compounds of formula L.
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-M- CFH;- -M -CFH;
-D- CF,H- -D -CFH
-T- CF3- -T 'CF3
-MO- CFH,0- -OM -OCFH;
-DO- CF,HO- -OD -OCF,H
-TO- CF;0- -OT -OCF3
-A- H-C=C- -A -C=C-H
-nA- CoH2p+1-C=C- -An -C=C-CyHzn+i
-NA- N=C-C=C- -AN -C=C-C=N

164280.doc

-137-




1572700

AFp - ERAABabEA

AFp o ERAARaSEA

-eel...- -CoHan-
- ML..- -CFH-
-...D...- -CF,-
-V -CH=CH-
S A -CO-0O-
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"
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F (4) F (5)

)

(1) =4 A

@B KBE T HAl-82-3-F 5 K(53.3 g, 0.177 mol) A &
3,5-= f X M & (29.0 g, 0.184 mol) » # v m@ & =k *h (500
mDE AR TFTHBRLAMWAEEZERALE - ARBRT H M
B 47 (36.7 g, 0.265 mol)x K& #& (100 ml) o H Ao A5 4% 4
(Z % A 8)-= £ 1642 (I1)(1.98 g, 2.83 mmol) B 4§ R J& & /v
BEEARYGIS)IE c AHRBRLEEAKBHBE > AEK
MM BEEIL HBELELERAKRKARY KBRS
UREFTHEBRAD -

BRIEBEEN_ATHRETERGDRERK N B (100
Q)b - ZBHEREH(EALBHEMB-0C)R R FRZR
L EBRIRGIEH B UABEFT FEBARY XN ZHILAED -
(2) Z 4 &
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$2,-3'-5'-Z B -4-i% B ¥ (26.1 g, 0.091 mol)F v £ B &
AR P o A= T RS0 mDE @ &%k 4 (500 mDAE R 2
WmEEERAAKRYE o & st (1)(0.404 g, 2.12 mmol) &
B(Z X AB)= &4 4 (1)(0.71 g, 1.01 mmol) A # R B
BRI ELEAARE - BRELSHWHEZI0CHLLEIS
45 % 18 A 1,8-F = - (5.25 g, 0.044 mol) - R A4 4 £
40CT & w2240 > BE 14 £ 80°CTF ho 2448/ 8% -

AHRBEREAAZTTBERERALBRY - &8 #% B &
BRAbEREMERA L RER - FEAKEKABMHH K
BHEURMILEBABAEMNPR g)- BRAELBARBAEN = &
FPRYIERMMS0.0 gy B E - FaERENMERAFENA
MPZ_RAFTHRIRESYAEBRAED)SILHH -

3) =4 &

4% 4 #(2)(21.5 g, 0.040 mol)E #» wW & *k % (600 ml) ¥ i
i# i® Thalesnano & 1t & - #H E 2702 B /7 R 60°C = #5144
NELRZGEBERAEY -

4) Z 4,

@ B R B P &M (3)(21.5 g, 0.04 mol)X & m & =%
H(150 mD) - AR THRHERBRLEASZE-T0C - L4545 4
R AMETAEZERA6 M ZRTLKEP » 550 ml-
0.087 mol)» £ M REZRAL-TOCT R —F B H— I 8F - &
12 % ho 5 7w B vk o (125 ml)F 2 2 (45.8 g, 00.179 mol)z
BRUABFBEFRIFTN-60CH-TOCZ M - B R ERIEHB
REABEZESR - R BERAWAEABMTHFREL LR E » &
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BAMAKBLRBEFIWLBTLE - pBLEELERTHRTE
BRKEER=ZR - RAARAHEMNAERA0 ml» 2 M 7
HAKPIBR AR AKX REBEEAKEHK - RE AR
H“BEER  HoBATETFTHRALLE  AWERLLHKE/AE
"EEELRGEALHM -

4 B (5)

@ B R T A Aod-iR-2-80 F B (42.4 g, 212 mmol) X R
M (% 8 )= M % (59.8 g, 235 mmol) - 3 2 B 47 (31.1 g, 317
mmol)» = £ & A B (3.57 g, 12.7 mmol) » £ (=B ¥ A &
&) )= 42 (0)(3.66 g, 6.36 mmol) & 1,4-= & ¥ (600 ml)— # &
mMEREBBEFTER RS HAERKRLBOCTFRIET2 ) F o
RBERAEMZIE A AKE LB SHELZLRE -ERB
KEBEKRBAEEAMHE  RKRAERERBEE® - -#Fd8A
/AR ELBRLILLEADUNERBEL ZE R -

4 % (6)

@B EBMET A M 4)(10.17 g, 12.8 mmol) & # #
(5)(7.70 g, 31.2 mmol) it & » m@ & o 6 (250 ml) ¥ o & Ao 4
Z % A B)-— £t 4e (11)(450.6 mg,0.642 mmol) X & % B
(1 M> Fakd > 77.0 ml > 77.0 mmol)Z E ik - # R &
ﬁm%£%CﬁﬁM¢ﬁ’%ﬁ%ﬁ Zr it 4 A K #HFE

Rz R BB - 2 BERALERKAEKAERE
BREAFHBEBDBAEAYR HBTHEHUERFNA
M P 240N LB LEE AR A )EEHH - - Hdh B AT AR
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F F
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(1) = 4 %

BB RIEH P HAol-i8-3-A 8 K(27.5 g, 92 mmol)X &
WHR% GO MDA AR THBRACYAEZERAIL - H o
—EAABRQGO MDERRBERERR T AL THAHF 105
8 - A BEE(= X E-B)= &1 & (I1)(0.9 g, 1.28
mmol) & s 1t 48 (1)(0.2 g, 1.05 mmol)H # R & & &£ K& ¥
A E2C - ARBERFTERHHW]1E-F _H (5.0 g, 41
mmol)i & — HF I H20/F - AHARBRELEEZTBE
REBRABY  EAHFBEHBCEREIMSEA - L& FER -
FRAKEBRAEEAMH  REARBEURSBEZEEBR ZH U9
g BB ETRENMBAGFNABFZI_AFTFRZIRSAD R
BLAEMILILMH - WEA14g (T2%)BEEY -

(2) = 4 m,
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###(1)(21.5 g, 40 mol)ig 7 w & % % (600 ml)+ % @
i Thalesnano &, 1t 3% - # B E 270 B h B 60C = 4% # L
EAA R aeB®EHLRLS g 99%) -

3) x4 &

£ RARRAT > #HMH(2)(14.35 g, 30.3 mmol) ~ 4-R A X
A M B (4.45 g, 30.3 mmol) - & & 47 (25.4 g, 120 mmol) »
ZBKR(57.4 mDAEKRST mDAERET A T A8 E KK E30
>4 o £ EBTHHIHRLS M A S HPIDPPF)CL,-DCM# 4
(215 mg) > B RAWAEIOCTF w2085 « AR AW -
DERARBRAEAALAZFEARREREB NFRE & MK
Moo BB RKRHBENEY EDCME # 3% v 24 A 114
WM I DCMA M Z ALy T2 LR FEHEAEMWMOBS g,

23.3%) o
4) = 4 B

ERAAT » BH#B)3.5 g, 7.05 mmol) ~ 3.4-= F %
ek (1.7 g, 8 mmol) ~ & & 47 (1.7 g, 8 mmol) - — & %% (10.6

mDAEKGI mDEARBF RS TR EAREION4E - £ FE
F 483 2 4 4 B & s Pd(DPPF)CL,-DCMi5 4 4 (59 mg) - #
REMAEIOCT MBS 8& - S EERMBELELAAZY EA
BEEHRBEE - BEENHPHED EDCMT 3 5% /v £ 4 A
2:1/8#4 : DCM Mz — @ mw E & L - BDCM/Z B # AR
EMERRRMBERALAK/IABASAN)LBAEMENRD E
DCM¥ ¥ 5% /w 24 AM2:14 % : DCMit Bl 2 — &1L & & &
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e BB B RAEME RUER & K/BEB S S)GE B
¥ & #H(2.43 g, 65%) o
EHa4: AL HA

3R )

144

Bk (BE R Y
1 R-5011 1.6
2 |F-PGI-O-7-O-GP-F 4.0
3 |F-PGI-0-9-O-GP-F 16.2
4 |N-PP-0-9-O-GU-F 7.0
5 [N-PP-O-7-O-PG-OT 18.5
6 |F-PGI-O-9-O-PP-N 5.0
7 |F-UIGI-ZI-9-Z-GU-F 25.0
8 |N-PGI-ZI-9-Z-GP-N 7.7
9 |N-PGI-9-GP-N 15.0

z 100.0

EFRRAMONZEA)ERLAETRAEO68.5C X/ 7 48 8
B o £ % m15% N-PGI-9-GP-N2 % » Fi13 R AR B
—gyiazHmzEER -

T#HS5: A4 HB

AHTFTHRLAMGRLASMHB)

a4

1b4-4h

B3 (WEH BRI Y%
1 |F-PGI-O-7-O-GP-F 10.0
2 |F-PGI-0-9-O-GP-F 40.0
3 |N-PP-0-9-O-GU-F 10.0
4 |N-PP-O-7-O-PGIOT 20.0
5 |F-PGI-0-9-O-PP-N 20.0

)2 100.0

R HBEARATHHE
AEE 752
WA K44N7T51, Tg-17 -
R AMBERRSCMABALETBETE -G 5 48
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FH6: A HB-1

G RAWMBY & w10% N-PGI-9-GP-N 45 2| B A F 7| #

HH 2R AMB-1:

A8 A 175-73 N 30 N2

%R A%F 2N-PGI-9-GP-NZ &3 mw £10% » 5 4 % F
T8 oL h ABRALTRBEFTE _G Bz RS TS E
sbAB c AR R BRI S HKEAMHFER -

K67 RASHB-2

@ RASMBY F w20% N-PGI-9-GP-Nut 43 2| £ F T 7] #
MHEZRAHB-2:
ez ABAF P K37.9N 73.6-74.21>
Aspz e A 1174 N354-34.8 N2
M EN-PGI-9-GP-Nz R E ¥/ EABZEETHERAEG T
HEF S e BB E -

REYB2AE LT EAFBBEFTE @7 BT LA
354CUATF) - a@mIMEE —_MmFBaZ2BEMNTFAH
Mo B FEFIRBYE  BEENEHEAE2% - BR
S HB-1atbk RFARRE > Bk 8% &R -

F o THBRELELAM T REA RS EE(>34%)N-PGI-9-
GP-Nz @4 %HmT BEA Aksy % & @6 s #kss R
7 100% N-PGI-9-GP-Nz ks;{8 B 4 8 % & 1 (-9.8 pN) -

RA2B BT H S 6BRTZ 2 -
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k2
AW B B-1 B-2 s
k (pN) 13.49 | 14.51 13.84 | 15.53
kss (pN) 497 342 202 |-9.79
(k11 tKs3)/2 (pN) 923 | 8.97 793 |2.87

EH8: ANUSHE X ZREBETREB(RESMC)

3 o]
144
Wi O|EH REI%
1 F-PGI-O-7-O-GP-F 3.2
2 F-PGI-O-9-O-GP-F 11.5
3 N-PP-0-9-O-GU-F 5.0
4 [N-PP-O-7-O-PG-OT 13.1
5 F-PGI-O-9-O-PP-N 3.5
6 |N-GIGIGI-9-GGG-N 20.0
7 K15 6.0
8 R-5011 4.0
9 F-UIGI-ZI-9-Z-GU-F 17.6
10 {N-PGI-ZI-9-Z-GP-N 5.5
11 |N-PGI-ZI-7-Z-GP-N 10.6
z 100.0

EHI9: ANUSHE X 2B ST FRLALAH(RAS D)

R

1t4-4h

%R (BB RIE%
1 |F-PGI-O-7-O-GP-F 5.6
2 |F-PGI-0-9-O-GP-F 11.5
3  |N-PP-0-9-O-GU-F 5.0
4 |N-PP-O-7-O-PG-OT 13.1
5 |F-PGI-0-9-O-PP-N 3.5
6 |N-GIGIGI-9-GGG-N 20.0
7 |K15 6.0
8 |R-5011 1.6
9 |F-UIGI-ZI-9-Z-GU-F 17.6
10 |N-PGI-ZI-9-Z-GP-N 5.5
11 |N-PGI-ZI-7-Z-GP-N 10.6

T 100.0
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K4 10: G4 HE)

F3: R )
154
Bk | BH B
1 |F-PGI-O-7-O-GP-F 8.0
2 |F-PG-0-7-O-GIP-F 32.0
3 |N-PP-0-9-0-GU-F 16.0
4 |N-PP-0-7-0-PGIOT 8.0
5 |F-PGI-0-9-0-PP-N 16.0
6 |N-PGI-9-GP-N 20.0
) = 100.0

bR A i A HUSHE X -
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RLE S EF R BEIEatHFCHEART
HOR/HKRSKH : 1,4-w B A 5 1,4-4 38 -

(2,2,2)-4F F & ;. N A ww-1,4-— % 5 %-2,6-—
2+ A-%-2,6-—4 5 1,2,3,4-m & -%-2,6-=
A BT R-1,3-=% 5 #£[3.3]&kIk-2,6-=— %
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5. —HwHFKBAIZATE -GBS RGBIESHZA B
EGARRENE T -

6. —HRENE  EHBAEANHEOLE - RS LA
EA4vYiE—B2ERBERIELEY -

7. WwHE RKBOZRENE AP HE At —REHEL

KI5 ¥ 2 B 2 b4
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H ¥
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