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(57) Abstract: The present invention relates to a bent-core reactive mesogen with an asymmetric bifunctional group, a composition
for an alignment film comprising the reactive mesogen, a liquid crystal cell using the reactive mesogen, and a liquid crystal display
comprising same. The molecular weight of the bent-core reactive mesogen with an asymmetric bifunctional group according to the
present invention can be adjusted by adjusting the number of central phenyl groups and terminal alkyl groups, and the liquid crystal
cell in a vertical aligned (VA) mode has effects of being mechanically and thermally stable, and exhibiting excellent black visibility
and a high liquid crystal response speed. In addition, there is an effect of fixing the orientation state structure of the molecular semi-
permanently to enable control of the pretilt angle of the liquid crystal.
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=731 3HE 1-1-b (4-(benzyloxy)-2.3-difluorobenzoic acid)2] ¥4

o ,mja. E‘%\ SR S

£ 40y W .»“‘a»’ifi:zj«f‘” R

114

A7 Sl #EEe] BHAL Al (56.14g, 172.3mmol) ¥ methyl
2,3-difluoro-4-hydroxybenzoic acid(15g, 86.2mmol)& N,N-T ] & 32 F-o} 1| = o]
YL SRR T A BB ST T F W e bathy B o] £-3ke] W7HA| 7] ¥ A
92 B 2 alo] = (10.3ml, 86.2mmol)E 4] 715} a1 o] E3-§ -8 Ao A
24O WS A F ), THFS] SRS Wo] WSS F 5, pHvt
Al 7hA) HOIE A shakol A AN AT WAL S of shako] wural el )
A2 A B (5 E: 74.6%)E TS

53 15HE 20) HNMRE SR18h 3 o0, o] = 8 7] o} ek,

'H NMR (300 MHz, acetone-dg) & 7.92-7.90 (d, 1H), 7.48-7.45 (d, 2H), 7.40-7.37 (t,
2H), 7.32-7.30 (t, 1H), 6.92-6.90 (d, 1H), 5.16 (s, 2H).
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[111]

[112]

[113]

[114]
[115]

[116]
[117]
[118]

[119]

[120]

=743} 3HE- 1-2-b (3-(benzvloxy)phenyl 4-(benzyloxy)-2.3-difluorobenzoate) 2

24

«{1 e g Rl BT 5 (Ve R
e

o B N e P o~ Y
f j i a NOAM: panres LIRS

E IS 1 tadde

A71el A 31d & 4-(benzyloxy)-2,3-difluorobenzoic acid (9.00g, 34.06mmol) &
Z 0] Ya v F 22 e 50mlell §3I A AT, Aol A ks
F3E 2d 10ml E A3 A7 AT ol 2 5E &2 5AkEt
AT ¥hE T8 T o7 A3 o d & St Al AskaL
3-9 2 2 A] ] 35 (3-benzyloxyphenol)(6.82¢g, 34.06mmol)S- U] & & 2w gt F 55
50mlel] A 7Feto] G Z et o) w EF-§ ol 3] eld 0.2mlE 3] % 7tat
el E A i RS S A 7] AL 484 F R Aol A B A A T
HbeE R F 8l E 2 S5 ske] Al skaL 5% HCl <
Al A st let wolxl 7] ufol] Saknt 1S Yol Fi-&

=
o 7hste] Gul 3 e FHAL AT wmeb] g AL A
=

ofo
1%
o
il
2
=
=3
)
px,
©

I} E(F5E:89.7%)S 533

58 813HE 39] IH-NMRS 8135191 o1, o] = &1 7] ¢} &t}

'H NMR (300 MHz, acetone-ds) & 7.93-7.90 (d, 1H), 7.50-7.48 (d, 4H), 7.46-7.43 (t,
1H), 7.40-7.37 (t, 4H), 7.32-7.30 (t, 2H), 6.90-6.86 (d, 1H), 6.84-6.82 (m, 2H),
6.80-6.77 (d, 1H), 5.28 (s, 2H), 5.16 (s, 2H)

=7+3l3HE 1-3-b (3-hydroxyphenyl 2.3-difluoro-4-hydroxybenzoate) 2] 3+

.,
E

BN wlisg, o et . sy s N L L
T gy ey k_ﬁ %2;} TONE-S W \“"ix ,Q]_, ey - i
[N SR—.

Tea-b 13
71 el A 3144 8k 3-(benzyloxy)phenyl 4-(benzyloxy)-2,3-difluorobenzoate(9.00g,
22.40mmol)Z THF®] ¥ aL Aol A suwkal &sfA| AT}, 10% Pd/C
Z)(0.220)5 Wi, TS5 60°C 28] 12435 ¢H 428 FFA A
HFS 2T T 0% PA/C 0| E o] 753, HerE R sk £u B A ASI T
oA S A% SEREEF 505 =2 @bl JdAA[A B P uje] A
HAEQ FA4 ST E(FEE:91.1%)S F58H3 T
=38 3135 49] IH-.NMRS &918}9] o1 o] = 57| ¢} 7).



10

WO 2015/133872 PCT/KR2015/002214

[121]  'H NMR (300 MHz, acetone-dg) & 7.76-7.74 (d, 1H), 7.29-7.26 (t, 1H), 6.76-6.74 (d,
1H), 6.72-6.71 (d, 2H), 6.69 (s, 1H), 5.71 (s, 1H)

[122]

[123] 213} 3HE 1-4-b (3-(3-hvdroxyvpropoxy)phenyl
2.3-difluoro-4-(3-hydroxypropoxy)benzoate) ] 34

H,},ff,,w;.:f ' T _ )EM\ VT
tab Tualy

[125] A 2 dlol| A FAFEZE (10.78g, 192. 12mmol) 3 A2 8Fe] o] @ |3} ZHES
Net=a T -8l &A1 71 F 7ol A e4d 7 3-hydroxyphenyl
2,3-difluoro-4-hydroxybenzoate(10g, 37.57mmol) & 7 7}&}aL wHE&HH $+71 3]
SAA AT T F FLo A 3-FRE-1-Z 2 IS (7.10g, 75.13mmol) S
A7rstar, e 55 & 484131 B9k A Al

[126] W3 TR T EuE Y FRet e EHE Sl olal
oo gl 22 Hojs T =g do] pH 271 & ) 7h 4] HCIS & 7189 T}, o) o
S A7 RA, ol & A F SHFE o] H Ao FAFAZ T o e
HAEE o= AAA s ] 24 E e o] arA) A =<2 EA4)
FHE(TEE: 64.6%)S 53T

[127] 53 3% 59 TH-NMRS <1519 01, o]3= 3}7] ¢} &t

[128] 'H NMR (300 MHz, acetone-dy) 0 7.93-7.90 (d, 1H), 7.46-7.40 (t, 1H), 6.90-6.86 (d,
1H), 6.84-6.82 (m, 2H), 6.80-6.77 (d, 1H), 4.29-4.26 (t, 4H), 3.69-3.66 (t, 4H),
2.03-2.00 (m, 4H), 1.89 (s, 2H)

[129]

[130] # =313 & 1-5-b (3-(3-(acryloyloxy)propoxy)phenyl
4-(3-(acryloyloxy)propoxy)-2.3-difluorobenzoate) 2] 34

[131] e T o L I

LRS- 81 : L0 N
[132] 71 el A 344d $F 3-(3-hydroxypropoxy)phenyl

2,3-difluoro-4-(3-hydroxypropoxy)benzoate(13.47g, 56.53mmol) & 2 A~ 3} A

vl Z 22 ghel] H7hstar aidkapy &s Al Zlvk. W 4 Z(ice bath) & ©] -85
WZAA 7| H A ko] EjoEolrla) of - 2 2= 2}o] =(10.6 ml,
130.76mmol) & 4] 7FA| Zlth. 7L T Aol A 6 Al bERE nRA T g SR &
S & et FReke] U 222 tE 2R el o] il o Yol A H o] E 9
A 2F8u S o) &oto] ZH AR EIYIE S AT AAR

3]
= H
& A% FREFF HQ F wgEol MHAA 1A A= TA

g A S
=4
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S E(F5E:69.2%)S TS5t

[133] F53% 319H= 69 'H-NMR2 &213813 o, o] = 8l 7] 9} 3t}

[134] 'H NMR (300 MHz, acetone-d) 6 7.93-7,90 (d, 1H), 7.46-7.40 (t, 1H), 6.90-6.86 (d,
1H), 6.84-6.82 (m, 2H), 6.80-6.76 (d, 1H), 6.41-6.38 (d, 2H), 6.12-6.10 (t, 2H),
5.83-5.80 (d, 2H), 4.29-4.25 (t, 4H), 4.20-4.16 (t, 4H), 2.12-2.09 (m, 4H)

[135]

[136]  AAldl 2,384 2 3= A

[137] 2 Al of| 1] 4] 4-(benzyloxy)-2,3-difluorobenzoic acid TH 21 ol & A 3+ &=1] 2
4-(benzyloxy)-2-fluorobenzoic acidE AH&¢H A& A 2| 8lal+= U o =
A2 A&y stsi

[138]

[139] A A4 3. 31814 4 313HE 9] A

[140] 2 Al of| 1] 4] 4-(benzyloxy)-2,3-difluorobenzoic acid TH 21 ol & A 3+ &=1] 2
4-(benzyloxy)-2,6-difluorobenzoic acidE AF&-3F A& A L] dfa1= 5L g
W o s A4S skl

[141]

[142] A A4 4. 3184 5 813HE ] §A

[143] A Al ¢ 19 A] 4-(benzyloxy)-2,3-difluorobenzoic acid th 410l & gt =H| 2
4-(benzyloxy)-2,3,5,6-tetrafluorobenzoic acid& AF-8-3+ 41-& Al ¢|stal = & U gt

WhH o 2 kA g X E el
[144]
[145] A Ao 5. 513814 6 31 EE9 A
[146] 2 A of| 20]] 4] 3-chloropropanol T 41 of] & ¢+ = 41] 2] 6-chlorohexanol & A}t
o

A% Aglshae FAH WO F4S WAsHATh

lr

O

[147]

[148] AN o 6. 313514 7 3-4E 2 FA

[149] A Al ¢ 191 4] 3-chloropropanol T 21 o] & ¢t 4=-H] 2] 6-chlorohexanol & AF-8-3t
J.0

A ALetiie sdd g or FA4s sl

[150]

[151] *‘A] o 7. 3184 8 S FE 9 FA

[152] A A] o) 30| 4] 3-chloropropanol th Al ¢l -5 gt &=H] 2] 6-chlorohexanol & A}t
Zi% A stale= FAdg g o g A& X5l

[153]

[154] 2 }‘] o 8. 3814 9 31 E 9 FA

[155] M A] o] 4] 4| 3-chloropropanol T Al ¢f] -5 gt &=H] 2] 6-chlorohexanol & A}t
Zi% A Q) stali= T A W o7 A S X8l

[156]

[157] 38k 10 WX 179 vHSA WA Ale] A Z
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[158] 871 REgA 28 2-8-38f0] 471 31b2] 10 A 179] Bl A o] Bs7] & 2Ei=

o =
3
o
(1591  [¥H82] 2]
[160] |
§.E TG L 3 A wuh sl
Ml 3 w7 ;. ig}t Tyt Ry -
Hile K Mool R E ey FT08 Db, e
- ET TR L )
24
LI
- ey Serbwa oy sk et
}; SO geamlew D10
1.3
N
RERU LI N
[ L
‘‘‘‘‘ (AN i ’

23
[161] A4 9. 5514 17 3HHE 9 FA
[162] =7+313HE 1-3-d (3-hydroxyphenyl 2.3.5.6-tetrafluoro-4-hydroxybenzoate) 2]

[ 1 63] L
Pt ot ik N Bl ghiney el
W . P
FEETIESE RN 1 o = ka3 SORA pewes GHG
-1ed
13 [ ff:,\ O
¥ e, L f\ 19 S i EL
{E f o - Y. Boalor r - } -
A Ted
- £ M
3
ol tedut

[164] 2 Al of| 19| A 4-(benzyloxy)-2,3-difluorobenzoic acid th Al o] &< gt =1] 2]
4-(benzyloxy)-2,3,5,6-tetrafluorobenzoic acid& AF-83+ 41-& A| 2| star= A A o 13
A3 WHH © 2 4-(3-hydroxyphenyl 2,3,5,6-tetrafluoro-4-hydroxybenzoate) 2]
A2 A&y stsi

[165]

[166]  F3t31§E 2-1 (4-(benzyloxy)-2.3-diflucrobenzoic acid) 2] 43
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3 o,

[167] L Ch s O I
Y i -
o Kbt L H A b ] l
S R T
24

[168] A 4 &}

[169]

[170]

[171]

[172]
[173]
[174]

[175]

[176]
[177]

of| 5] ~4t3} 2 (potassium hydroxide)(10.78g, 192.12mmol)#} A& 2]
o}o] @ H 3} ZHF(potassium iodide)S ol ¥F-2-3} -7~ 32 o] S| A| 71 =
-3] =5 Al ¥l 2 4(4-hydroxybenzoic acid)(10g, 72.40mmol)-& 3 7}5}al nlHEs}H
QA3 g ATt L F Ao A 6-F & 2-1-3) AF-&(6-chloro-1-hexanol)(9.7ml,
A7bekaL, B2 55 20 4843F 5k SR A R

=i
o) 5 =80 pH 27} E wj7HA] HCl& ;@7}0}034 o]
5] A ﬂiﬂﬂ@ﬁ&‘?ﬂ o|F i F FTHTE Oﬂﬂi‘ﬂ“’“cﬂ A SHA AT
AutE AAES e A2t A F2 FH o] A A= FA
SR (RS B T8.1%) 2 SS9

S5 g S5 79 HNMRE 3H1el gl en, ol &= 579} 2.

'H NMR (300 MHz, acetone-d) 6 7.90-7.86 (d, 2H), 7.14-7.11 (d, 2H), 4.11-4.09 (t,
2H), 3.62-3.59 (t, 2H), 1.77-1.75 (m, 2H), 1.58-1.55 (m, 2H), 1.52-1.49 (m, 2H),
1.47-1.44 (m, 2H), 1.24 (s, 1H)

Z 743} 3L E 2-2 (4-(6-(acrvlovloxv)hexyloxy)benzoic acid)$] A

o
b

£} o H{}‘,Ma\ s
" i,}_ggn%{,ﬂ«;m; avovdic o g N g\vﬁj‘l% o
L , g THA, wetonip ione, Dorzane kG oy,
RS e
i3 2-2
716l A 314 $F 4-(6-hydroxyhexyloxy)benzoic acid (13.47g, 56.53mmol) <} 4t
Zu)| 9l p-EF ol E 4 (2.23g, 13mmol), 55 A A Q1 3] = 24 += (2.3g,
20.9mmol) 2 }eFe] ol = H Ak (15ml, 207. 2mmol)Q 2 A Slol| A WAl ¥ a1
LA 71 F A8 E H(Dean stark trap)©| 12 ¥ S0 A HH-SA] 7]
A E = o] AAE 7] A7EA SAIFERE B Al 73‘3} W ER S EuE Y

ato] U2 2245 Hol ol v 2ol &3 A 7] a1 pH7F4-54 527} & w| 74A]

CRi

TR M3l AlH T =53 77181 ol

v EER U ) S Yol SRS AAS & et Ak FREhA
Ur% = A& o] & Z 2 & (Isopropano) = A A G 8Fo] A7 A S Hi= LT

o] A AAER FA FE(FFE: 70.0%)= T55H3

T53¢ 319E 89 'H-NMR<= &¢lsl 3l o, o] = 3517] ¢ &t}

'H NMR (300 MHz, acetone-dg) & 7.90-7.87 (d, 2H), 7.14-7.11 (d, 2H), 6.41-6.39 (d,
1H), 6.12-6.10 (t, 1H), 5.83-5.80 (d, 1H), 4.11-4.09 (t, 2H), 3.97-3.95 (t, 2H),
1.77-1.74 (m, 2H), 1.60-1.57 (m, 2H), 1.51-1.48 (m, 2H), 1.47-1.44 (m, 2H)
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[178]
[179]

[180]

[181]

[182]
[183]

[184]
[185]
[186]

[187]

=335 2-3 (3-(4-(6-(acrylovloxy)hexyloxy)benzovloxy)phenyl
4-(4-(6-(acrvlovloxy)hexvloxy)benzoyloxy)-2.3.5.6-tetrafluorobenzoate) 2| 3HA

PR -
“““““ I ghrayioeey e

-

VEOH GO e AN e UMY

716l A 314d §F 4-(6-(acryloyloxy)hexyloxy)benzoic acid (8.59g, 29.39mmol)E
Eehao] Y v E 2 2w g 50mlel] 83| AI AT}, Aol A ardkshe
A3HEl 2 d 6mlE 3] A7 RS o) 258 & ¢ 5A7HE gk g Al AT
e TR 5 oW o stE 2 d & 7HsEEr skl Al 718kl 3-hydroxyphenyl
2,3,5,6-tetrafluoro-4-hydroxybenzoate (4.44g, 14.69mmol)E ¥ o] Y& =2 2 v ¢t
F 8 50mlol) S A A olu] £F-g ol F W 0.2mE HAHE 47N A

3110 B 14 221E] 347150 452 2 ol e
MESER T 8IS 7L ZRak0] AL 5% HCI -8 9 0.2 of 2] 1 3ol
A=t wobdl §7] Sulo] BaArk g 9] S-S AT F
o sheho] B2 s EHE L AT e ol RS A o AL
T2 2 el %ol i ol Fel A o] £ 9} ML ERHEIE o :
SN S A AT AR Fo4S $92 UL E ok ke

(e}

H
cgs o4 BAS 4% AEAA 24 284 A A TA

_l

3} a??% 50.3%)& 5 o}iiﬂ}

T53% 3}3H= 99| 'H-NMRS Q138151 o] = s} 7] 9} &t}

'H NMR (300 MHz, acetone-d) & 8.10-8.06 (d, 4H), 7.53-7.50 (t, 1H), 7.46-7.43 (s,
1H), 7.10-7.08 (d, 4H), 7.06-7.04 (d, 2H), 6.41-6.39 (d, 2H), 6.12-6.10 (t, 2H),
5.83-5.80 (d, 2H), 4.11-4.09 (t, 4H), 3.97-3.96 (t, 4H), 1.77-1.74 (m, 4H), 1.60-1.57
(m, 4H), 1.52-1.49 (m, 4H), 1.47-1.44 (m, 4H)

A A4 10. 384 13 3H3HE o ¥4
2 A of] 90f| 4| 4-(benzyloxy)-2,3,5,6-tetrafluorobenzoic acid th 2! ol & A &
4-(benzyloxy)-2-fluorobenzoic acidE AF-8-%F 718 #| 2] stal= & L gk Wl

[e]
g4 A5,

I

= o) gt

) o]
=

o
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[188] A4 11. 3134 14 319 &4

[189] 2 A of] 90f| 4| 4-(benzyloxy)-2,3-difluorobenzoic acid TH 210l & A 3+ &=1] 2
4-(benzyloxy)-2,6-difluorobenzoic acidE AF&-3F A& A L] 8= U gl
o S Xy Ei

[190]

[191]  AA o 12. 3134 15 319E 9 &4

[192] 2 A of] 99f| 4| 4-(benzyloxy)-2,3-difluorobenzoic acid T 210l & A s &=1H]2
4-(benzyloxy)-2,3,5,6-tetrafluorobenzoic acid& AF-8-3+ 41-& Al ¢|stal = & U gt
W o s A4S skl

[193]

[194]  AA o] 13. 31314 9 313 E 9] FA

[195] 2 Al el 109 4] 6-chlorohexanol T4l el & U gt 4] €] 3-chloropropanol &
ARES A S A9l etaleE sd g W o= ]S skt

[196]

[197] A4 14. 3134 10 31E 9 &4

[198] 2 Al el 119 4] 6-chlorohexanol th4l el & U gt 4] €] 3-chloropropanol &
ARES A S A9l etaleE sd g W o= ]S skt

[199]

[200] A4 15 3434 11 3HE 9 &4

[201] 2 Al of] 129]] 4] 6-chlorohexanol t A1 ¢| & < gk =H] 2] 3-chloropropanol &
ARES A S A9l etaleE sd g W o= ]S skt

[202]

[203]  AAld 16. 3134 12 31E 9 &4

[204] A Al ¢]) 90| A 6-chlorohexanol th A0l & A gk = 1] 2] 3-chloropropanol & AF-&$F
A ALetiie sdd g or FA4s sl

[205]

[206]  AAIA 17. A A(celd ] A2}

[207] H3HA A& A zetr] fstke] vl gkA = 52 v 35 A2 7FA] = ISR A9
AL60702E AF&-3t L aL, NA S &9 7738 oA & 7FHA = Merck A9
MLC-6608 (An:0.083, Ae:-4.1, Ty:90°C) & AF-&-3F STt H gk, Al A =Fe]] bA]
A g A4S 8l A7) A A 1ol A Az 9Eg-A] w] A3} 8} 4] 39
S 2wt%) 2F A W A & 3t o] 244 FEQE aL kst

[208]

o] Az 342, A ITO %ol 24zt Ay ® Al 1 7]3 R Al 27] 35 47
S

=
A7]2emx 2.5 ecm)® A2 AL A AT T Y] LA Bk
1

4
o
hus)
P )
o%
N
>
=
[@))
(@]
~J
(]
>
S,
o
N,
>
>
2
=2,
>,
2
BN
o

o
T,
olo
oX,
A
DX
/r%
[\
£
N
o

ITOY o] 2~HFE 3}, o] T &= A 71317] 9 8l
A1-A A &) (pre-bake) &+ 5, o] 1| =3} (imidization) 7} ¥ %= =
F-d 3 ¢](hard-bake) 35}, AGF7: 3.01mm)S A 2F8haL, 29 F-4 8 oAl &
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[209]

[210]

[211]
[212]
[213]

[214]

[215]

[216]

[217]

[218]

7FA) 3= Wiabe A S 253= A (clearing point) Q] 90°Col A A 1713 & A 27]
Abolol] F=J ekl tt. o] F Aol A A 1 713 E A 273 Abol o] 10Ve] A&
A7F8kaL 365nm 39 2242 A 304 F <t A 3HE A ASHS T
A7 B & NG A A xAG S 5 1ol =2 Este] el Sl

oA A gk W o B A 2bE g Lol A ] 7 & o] -85k 1kHz AC
square wave <13t 10 VE on/offE -3l Texture2] W35 2H215}5I T}

7] AA el 2~16001 4 A 2w 318H4 2, 4~169] 3H5h= = o] &5to] 7]
A A 2R s A g o' Ag A 2skgitt

u

=

[‘U_u

Ao 1.VAEES A Aol 17y] 9 338t EA H7)
7] A e 174 AlzzE A Aol tste] [V 2 F3 EAE
Brrstglom, vl ao A, v A A o] -GV E ZHE w23 jESA WAl
)21 RM257(BASF)& AF-8-8 A& A| 9| 3taL 5L 3HA g Ag A
B7HE W 3E ).

A 7] g Aol o st
10VE on / off 3}¢] vl k=l
sheb2] 39] gt R Al AP IRl on, 1 ARE k2

LHERA AT

Al o] GaFo = Qlato] ek r A
gk 7] A Aol 179014 5184 3 d
shebAl 173971740 D W o i34 3} E Ald A A& o] -&5ho
hg Aol 10V ACS] &7 sh= {178t
H 7174 2] Al ZFE rising time 2.2, 3 &
falling time &= A48t F 4H-& &l &5
1 ¢h-5 3} & (Voltage-Transmittance) 2 &5
Transmittance)< =43}l L A3
et 5152 39] 8150 7]t
e E Ve ST
3E 1 E 5 300 YER upe) o], Al 2 BT ]
A WA 71E tiH] SHEHES T A E S Bk
time-> °F 30% 7R ¥ At} o) = Bt A o] A5V E 7
H A=Al o] F7d gl of 8] a2 I ES =3} =H
THIAAANYAE FAsh=t 7]AgE A= s
1

>
ol
ofd
ey
[—
)
R
=
)
O
)
R
it

o

—

90%l A 10%2 w7kA] o] A&
& S48 o. 1%

-5 3}-&(Response Time-

efigl o, 7bd $-3t 5 &

A& RM2573} B] L sfo] & 39

Bty
b

b
o
°

Jm

o,
o

X
2d

x4
hYA
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[Table 1]
RM uv 5V 10V
Rising Falling Rising Falling
time(ms) time(ms) time(ms) time(ms)
RM257 Before 5.6 3.5 25.6 4.2
After 30min |5.0 3.6 1.8 4.4
318123 |Before 3.4 2.1 7.2 2.5
After 30min |3.6 2.1 1.8 2.5
g}sk2l 17 |Before 4.3 2.1 22.0 2.5
After 30min |3.9 2.1 9.8 2.5
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[Fig. 1]
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