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Synthesis and application of high HTP values
chiral additives in LCD
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Abstract: High HTP values chiral additives in LCD was synthesized based on 4-cyclopentylcyclohexa-
none and chiral of 1,1'-Binaphthyl-2,2'-diol by reduction reaction, substitution reaction, and a series
of reactions. It has large HTP values, good light stability and chemical stability. In addition, it also
has other requirements of TFET-LCD chiral additive, such as higher voltage holding ratio, good com-
patibility with the main liquid crystal material, uneasiness to be absorbed by adsorbent (silica gel or
alumina), limited temperature dependence of the pitch, etc. Especially its HTP value reaches
101 pm™'. When compared with other chiral agents, less dosage will be needed in making LCD de-
vices, which can greatly reduce the negative influences of the additives on the quality of mixed crystal.
The synthesis method is simple, the purifications of the intermediates and the final product are easy.
These advantages make it possible for the high HTP chiral additives to be applied in the high-end TFT
mixed crystals.
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2.2.1 4 RAFLTECL) AR

£ 500 mL 19 = FfR P A DDA 558 12.5 g
(0. 325 mol),200 mL THF, &S MHY &40 T . vk
Bkl 2 5 C LR IR O 50 g
(0.3 moD A 100 mL. THF ¥, &, 3f 4=
W5 CLLTF . N sg B s, T E a6 R
4 ho SIS ARSIV K RN A2 B K
A EEER NI A @MW, HEER MY pH &
BTk, A 100 mL Z MR Z BE. 2% W, /K 43
50 mLX 24 LR, & IF A HLAH . A HLAE
100 mL X3 LB F /K, 1 15 g Jo/K B R B 1 1
IR T R AS A 42 g 2 A OREL 4
fn A4 U R 2 1, A5 R o A3 B A O R
17 g.GC 4l R 99 % MR 35%.,
2.2.2 1-8-4-F AR TIRCI) 8 E )

R 4 REACEC] )16 g(0.095
moD) # F 250 mL = H i, #=il 10~20 °C, %
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P2 N 10 mL = WAL BE . N o8 55 T2 60 C
SR 2 by S oIS R BB A 200 mLL oK
KRR 0.5 h, SR )5 JH 50 mL X 3 A7 i Bk A6 L,
AHLAHR 100 mL X3 28 F /KK Pk, 738K s H
25 g JCOKBGRER AN T J8 i T 7] L Il e 728 T 7E 740
Pa 214 T U dE 85~95 “CIH4r . S LWk 13 g,
GC 2l B 95% W% 60 %,
2.2.3 4xREAFCER B _CTE ) H
A R

£ 500 mL = A A JEK B 100 mL,
AR M THE E 60 C. # 0.5 g(0. 068
mol) F4r = HE A B S AR & v, 75 84 R
SEJE . SRR N 10 g(0. 063 moD) A 1R — &g .
TN SE R JE PRI 65 °C L R 15 min, SR JE AR T
N 1-JR-A-A B FE IR O %E (L) 12 (0. 052 mol),
TS ER IS AR BNV 8 h. N &5 RS
¥R AEI A 100 mL K A, A 10 mL R ER TR .
EUE s S o B SN N RO N o | P S E D B
100 mL X 2 =& e A 0L, & I A HLAH K vk 2
PR, T8 e T, IR 72818 . 580 Pa 8 115~125
TS B3ROk 10 g.GC 4 85%, Ik
R62%.,
2.2.4 2-(4-FRRAFTHE)-1,3-A=B (V)W
=

500 mL W=D MAMNASFE 4 g
(0. 105 mol),100 mL. THEF, B SR 54T, vk
WML E 5 CLLTF ¥ 10 g(0. 032 mol) 4-FR %
HEARCHEN R B (DM 50 mL THF &
BB IR 5 CUUR ., Whnsge)s . 7t
FEERBEPERN 6 h, N 45 JE A EE VAR OK R
NE s I B K B AR R S FL A
;R pH 2R WA 100 mL LR LR .5
W KM 50 mL X 2 Z R 2 s 2 B, & A HL
AL AEHUAI 100 mL X 3 8 FKBE. 2 dKiE
FH 15 g Fo/K B BR B T M8 7%« Jié T35 301 15 11 2 [
R H 2 fEHORE LS 5 2 K15 H Ak 4. 08 g,
GC 4liJiEh 98 % WK 61%,
2.2.5 4 FEBEBR2UFAARTE)L, A

Z B AR (V)M A R

f£ 250 mL B9 = HJf i A 4. 08 g(0.019 8
moD) 2-(4-FR R F O H)-1,3-IN (V) ,4.56 g
(0. 024 mol) X H R sk ot 54, ML BE 2. 27 (0. 028 8
moD) , ZFE 4 30 mL, il 30 “C, /I 8 h, R

SERUT B OV AR 100 mL K H L B RE = 4
VN, KA 50 mL X 2 G W BRI, & 9T
AU AP 100 mL X3 X B FoKuE, T4 i
T3 ah, A 2.5 f5 S BE TR 25 &L 13 P S
7.48 g, HPLC 4l 98 % W& 70%
2.2.6 5-(4-3rTH)-5,6-=K-4H-—%&#F[2,1-
£:1",2"-h][1.5] =& F k. (VD) # & %

¥ 4-F IR R-2- (4R A O ) 1, 3-IN
i —JE (V) 7.48 g(0.014 mol),S-(—)-1,1"-8k
25-2,2 -y [ R-C—)-1, 1-BE -2, 2'-— iy ]
4.4 g(0. 0154 moD) . AR # 2. 5 g(0. 018 4 moD) ,
A # 250 mL 9 = 0HH, A 100 mL 1
DMF, FHild % 80 “C . hi Pt i 8 h, [ 45 )5
BRI 100 mL vKZKH, ] 50 mL X3 4R
CBEFEWC, A I A WL, A HLAH A 200 mL X3 1
ZE T KPR, T8 e T 45 8 oL 3 A A
Bk, 1 fi5 O REE S A TG AR 4.5 ¢,
GC 4fi F£ 99.9% ., it % 67.5%. IR (Kl 2).
1272 em™ ' (Ar-O 442N .1 017 em™ ' (R-O
B4 45 4 31D ;' H NMR (500 MHz, CDCly, &
3):88.00 ~ 7.90 (m, 1H),7.88 (t, ]=8.8
Hz, 1H), 7.54 (d, J= 9.0 Hz, 1H),7.40 ~
7.31 (m, 1H), 7.29 ~ 7.26 (m, 1H), 7.25 ~
7.14 (m, 1H), 4.67 (dd, J=12.1, 4.7 Hz,
1H), 4.55 (d, J=10.9 Hz, 1H), 4. 06 ~ 3. 92
(m, 1H), 2.12 (td. J=8.2, 4.2 Hz, 1H),
1.75 (dd, J=55.6, 10.7 Hz, 2H), 1.61 ~
1.55 (m, 1H), 1.52 ~ 0.80 (m, 6H) Elem.
Anal: C, 85.67 H,7.61;0,6.71, MS(HE 4);
(m/ =) 476 (100%) ;286 (69. 6 %) ;268 (23.1%);
239(18.5%), Mp:190~192 °C,
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