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Mesomorphism of four ring liquid crystal with ethylene-bridge
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(1. Key Laboratory of Applied Surface and Colloid Chemistry of Ministry of Education,
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Abstract: Four ring liquid crystals with ethylene-bridge have been widely used in liquid crystal mix-
tures. However, their mesomorphism properties have not been reported systematically. The meso-
morphism properties of new four ring liquid crystals with ethylene-bridge (EA3E and EA5SE) were
thoroughly studied by using differential scanning calorimetry (DSC) and polarising optical microscopy
(POM). The relationship between structure and properties in the existing four ring liquid crystals
with ethylene-bridge was discussed. The results show that the position and number of ethylene-bridge
have a great impact on the thermal properties of the four ring liquid crystals. The influence of ethy-
lene-bridge on four ring liquid crystals depends on their types. So reasonably introducing ethylene-
bridge in different four ring liquid crystals, the liquid crystal monomer with excellent performance can
be obtained.
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Fig.1 Synthesis route and chemical structure
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Tab. 1  Structure and properties of B four ring liquid
crystals
Y
Ct ) XAO~LTCH,
Z
No. —X— Y Z  Thermal properties/C  ref.
Cr 127 Sy 155 S
A H [2]
210 S,220 N325 1
Al-CH,CH,— H H Cr175 N 222 1 [8]
A2 COO H H Cr 160.78 N 323.64 1 [9]
A3 —C=C— H H Cr185 N >3001  [10]
Ad — H F Cr 131 N 302 1 [11]
A5 — F F Cr96 S129 N 2751 [11]

* Cr: Crystal; Sy: Smectic H; Sy :
Smectic X2; Sg: Smectic B; Sy : Smectic A;  N: Nemat-

Smectic X1; Sxs:

ic; I: Isotropic. the same below.
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Tab.2 Structure and properties of C four ring liquid crystals

C3H7m\/\©-x—©\mgﬂ7
z

Thermal properties/°C  ref.

Cr 172 S201 N 2581 [12]
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No. X Y Z  Thermal properties/C  ref.
EA1—CH,CH,— H H — —
EA2 —COO— H H Cr 134 N 272 1 [13]
EA3 —C=C— H H Cr150.4 N 261.41 [14]
EA4 — H F Cr 106.8 N 244 1 [15]
EA5 F F
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Tab.3 Structure and properties of D four ring liquid crystals

Y
CH L )XLIA~LTCH,
z

No. X Y Z Thermal properties/’C  ref.

Cr 66 Sy, 122 Sy, 150.5
- [16]
S5174S, 197.5 N 231 1

EAE —

s

EAIE CH,CH, - H H - o

EA2E —COO— H Cr137.7N236.21 [17]

H
H
Cc=C H HCr, 89. 4Cr, 140. 5 N240. 11
H
F

EA3E
EA4E — F — —
EASE — FCr 97.4 Sy 109.5 N 187. 11—
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Tab.4 Structure and properties of E four ring liquid crystals

No. Compd. Thermal properties/C  ref.

Cr 57 Su62 Sp226

Bl e, o~ ) e [2]
O Q i Sa248N3121

B2 CH~ ™A O)— 7o, Cr 163 S5209 N 274 1 [12]

Cr76Sx| (63 S)szl/lg
MuS,190. 5 84 215 N228 1

F
Bl C3H7,C5H" Cr 95 N 292 1 [11]

F Cr 76.4 Sp 103.5

B5 W/\O—O\/\N\C (18]
& Hy S, 123.3 N 207,11

B3 cH o~~~ [16]

F

B6 C3H705H" Cr86S112 N 2871 [11]

E, Cr 81.3 Sg 110. 1 Sx

LTSN e Y a SU=a (18]
CHy CH, 139.0 N 206.0 I

3.1 ZRHFEXS A E R & IR & M RE YR 0

HTIEL 2 R 2 J6e A7 52 0 S ] 1A 2% 1 1 B 3k
sy FA) R 28 RAR AZ 1R B S M AR K. R R 288 DU A 90 8
FLEATE A I —A SR B B L O A 8D
AR AR XA 22 T 64 CL i se iFER T 67 °C L0
MIEINT 45 CHEAE £E A H gl AP L ke A
SHE T AR RE 22 0T AR R DX L S R R AR T
94 C SRR T 61 °C, FFER MG A LB br
S B1/B2/B3 R & W5 TR RE B9 52 B AR A/
EA/EAE A& —%. " REHM T35l AP S Bt
B BRI DU Rt 1) 0 SE R R A e B
a3 2. RS A 2B s e 1 K AR A
R S BRI DU R AR S S . RS A
KRR 5IA—D LB 3 58
A i 229 T S ARG 5 R 2R 51 A — > Cobetr it L i 52
SR 5 A2 T R T D7)

ON BS BSA @SB ESHOSX2ESX1ACr 4

£ 220 i [

g 170
120
208 |

N D L Do R
VIY 99 VY PFy

Transition temp
2
<

Q/V'

B2 Lt o ok S T A 2R D00 A 0k P B ) 522 i

Fig. 2 Effect of ethylene-bridge in different system on

the four ring liquid crystals
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