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Synthesis and Mesomorphism of Semi-fluorinated Chain Contained
Triphenylene Discotic Liquid Crystals

CHEN, Hong-Mei ZHAO, Ke-Qing*® HU, Ping WANG, Bi-Qin
(College of Chemistry and Materials Science, Sichuan Normal University, Chengdu 610066, China)

Abstract The fluorophobic effect of highly fluorinated alkyl terminal chain of rod-like molecule can effi-
ciently promote the formation of semctic phase and improve the stability of mesophase. In order to investi-
gate the influence of semi-fluorinated chain on mesomorphism of disctoic molecules, a series of new
triphenylene derivatives CigHg(OC,Han+1)5(OCOC,H4CsF13) with a semi-fluorinated chain, and their hydro-
carbon analogues, CigHg(OC H2,+1)s(OCOCgH17), N=4~9, were synthesized. Studies of DSC and POM
texture observations revealed that these triphenylene derivatives showed enantiotropic hexagonal columnar
mesophases. Compared with the hydrocarbon ester chain, the semi-fluorinated ester chain increased the

melting points and clearing points, and stabilized the columnar mesophase of triphenylene discogens.
Keywords triphenylene; discotic liquid crystal; perfluorinated chain; columnar mesophase
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B RO F 90 AR PR 2 11, T R 41 )
WFFTR /D, 8 A 1R BT A TR AT 2 B, I
L E L F | 2 N I A=Y = NI AP o e A KA -3 52
FEARAH. H 7B IE 5T IR 75 St i) i X AT LA,
Fe U Dahn SEUSRGE I P12 E FE BRI b —
1) — 4% URE AN T 4% SRR, 5 SURE b > 75 e i
Ak B i e A, VR AETE B/ ek o
P AR AL S B WA Y. 53— g & N S A IR B
TSR REH I B bE S RN B TR S AT I AL, AP
ARG R AR B8, 5 R, T, R 2Rk B 0 fift il i
(215 C). Jik Alameddine 25183 3R T — R IR
7SR I I BIRIB it I S0 S R 7S 4 A T i o
IR, WKL CRJ/CH, EEA 520 731 WIPEAIAH
HARATh, 2 CRJICH, LA 73 IR, AHE AR
FEWR T, R HAS: % Shimizu 250 PE4NRIE T —
FRA 7N 5 R [ M 30 A2 2 bt Sk 1) 48 0 JE SR AR
i, XA PR S FERIRAH (Coly), SR 7 151 N3
TFRARAH RS E 1, A s LU AN & sl 2 v, B
B RO IERE I, RRRAH A 5 .

ML ERTLLE H,  H A SR i e ol o LA A
TR e RIS EAIE I — 28, IRV ROE B
iE. IHASCA T a RIE —AMEE R 5 A Rl
fR) 4 O 3 45 R 5 [2-(2H,2H,3H,3H-perfl uorononanoy-
loxy)-3,6,7,10,11-pentaal koxytriphenylene], LA & #H % ¥
] b &1L A %) (2-nonanoyloxy-3,6,7,10,11-pentaal -
koxytriphenylene). 75 2238 it 1% 9 5 AN 7 S50 T it P
ML, TR IR B A bk s DL Rl it
AR e S BE IR I B (n=4~9), T8 TR0 B 45 4 4 e
KA A S PR . A5 SR SR IR 5G9

TE L TR R NAE B ek S A, etk
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b R EE (*H NMR) i1 Bruker-Avance-600 (600
MHz)Jll5E, TMS xR, %50 CDCls. U&7 T IR
KA Carlo Erball06 76 3 73 Hr Al €. &1 DSC %
P2 E TA A7) DSC Q-100 M, &R, THE
W 10 C/min *, BRI E RS —50 C. YLl
Fy i XP-201 4 s BT, XP-201 #45,
XPR-201 i 71X

SIEIR BT FH A SRR 24 it 0 A R A R AR )
WAL, AR — D A BT AT . AR S /N R
WSk 7Rk % Co(lN)/Zn fEALFIY, SR T ik &
G T RIS 3 43 9 T R (2H,2H,3H,3H-
perfluorononanoic acid) 4 % [& Fluorochem 2+ ]/ i, 1E
TR (nonanoic acid) >l b4k 23R 28 7] 7= . ) 44
C1gHe(OC,Han + 1)5(OH)(2-hydroxy-3,6,7,10,11-pentaal koxy-
triphenylene) Z: i SC R sk 77 125 k.

1.1 B#rF4) a, ISR

111 2-(2233 W54 AEBLEAIL)-367,1011-2T 4
K 5 3E (2-(2H,2H,3H,3H-perfluorononanoyloxy)-3,6,7,
10,11-pentabutyloxytriphenylen) (a,) &4~ &,

FEI R I C1gHe(OC4Ho)s(OH) 80 mg
(0.232 mmol), CgF13CH,CH,COOH 62 mg (0.159 mmol),
DCC 82 mg (0.396 mmol), f#4{t5% DMAP, CH,Cl, 5

H3C(CH;);COOH,
DCC/DMAP

CHoCly/reflux

OR OR
RO RO
@[OH ©iOR (1) FeCls, CH,Cl, O‘O OH O‘O OCO(CH5)7CH3
+ - - .
OR OR (2)MeOH O OR O OR
RO RO
OR OR

DCC/DMAP
CH,Cly/reflux

OR

O
RO I

OR

J F3C(CF2)5CH,CH,COOH

‘O OCOCH,CH,(CF3)5CF3
OR

R = CpHzp4q

n=4,5 6, 7, 8 9
by, by, bz, by, bs, bg

R = CpHanss

n=4,5 6,7, 8, 9
a4, Ay, as, a4, as, Qg

B 1 FHFELEY a, Fl b, FIE K
Schemel Synthesis of triphenylene compounds a, and by,
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mL, JNARER BN 72 h. HL )R FH 32 i vk ER A DU
A BLE TR V(Z R TE) © V(A k) =1 9; 7
Y R=0.5, M) CigHe(OCsHo)s(OH)I) R=0.25]. Jx
IS 1 E 5 2TV RIS ORI, I A R AT T 0
FE2liy) i[200~300 HrERE, Pelisl: V(L LH8) -
VA K =1 : 9. 7 & H =4 H F 0 £ P T 485
A, B TERER ALY 79 mg, 17 % 51%.
'H NMR (CDCl;, TMS, 600 MHz) ¢: 1.01~1.06 (m,
15H), 1.53~1.63 (m, 10H), 1.84~1.87 (m, 2H), 1.90~
1.95 (m, 8H), 2.65~2.68 (m, 2H), 3.01 (t, J=7.92 Hz,
2H), 4.20~4.26 (m, 10H), 7.77 (s, 1H), 7.82 (d, J=5.70
Hz, 2H), 7.86 (d, J=6.18 Hz, 2H), 8.07 (s, 1H).
112 2-(2,2,3,3- W A4 AEBAIL)-3,6,7,10,11- 2 KA
#£ K 5 3E (2-(2H,2H,3H,3H-perfluorononanoyloxy)-3,6,7,
10,11-pentapentyloxytriphenylene) (ay) 494,
C1gHe(OCsH11)s(OH) 70 mg (0.104 mmol), CgFiz-
CH,CH,COOH 49 mg (0.125 mmol), DCC 64 mg (0.312
mmol), fE1k71& DMAP, CH,Cl, 5 mL. S 69
mg, /7% 53%. 'H NMR (CDCl;, TMS, 600 MHz) o:
0.95~0.99 (m, 15H), 1.40~1.60 (m, 20H), 1.85~1.92
(m, 2H), 1.92~1.98 (m, 8H), 2.64~2.71 (m, 2H), 3.01 (t,
J=8.01 Hz, 2H), 4.20~4.25 (m, 10H), 7.76 (s, 1H), 7.82
(d, J=5.34 Hz, 2H), 7.86 (d, J=6.84 Hz, 2H), 8.07 (s,
1H).
113 2-(2,2,3,3 WA 4 ALHAINL)-3,6,7,1011- 2 T A
K FF 3 (2-(2H,2H,3H,3H-perfluorononanoyl oxy)-3,6,7,
10,11-pentahexyloxytriphenylene) (as) #9-4~ .
C1gHe(OCsH13)5(OH) 90 mg (0.121 mmol), CgFiz-
CH,CH,COOH 57 mg (0.145 mmol), DCC 75 mg (0.363
mmol), fi1k71& DMAP, CH,Cl, 5 mL. &) 81
mg, “% 48%. 'H NMR (CDCl;, TMS, 600 MHz) o:
0.91~0.94 (m, 15H), 1.38~1.58 (m, 30H), 1.85~1.88
(m, 2H), 1.91~1.96 (m, 8H), 2.63~2.71 (m, 2H), 3.01 (t,
J=8.04 Hz, 2H), 4.20~4.25 (m, 10H), 7.77 (s, 1H), 7.82
(d, J=5.40 Hz, 2H), 7.86 (d, J=6.12 Hz, 2H), 8.07 (s,
1H).
114 2-(2,233WA42AEELAIN)-3,67,10,11- 2 & &
K FF 3 (2-(2H,2H,3H,3H-perfluorononanoyl oxy)-3,6,7,
10,11-pentaheptyloxytriphenylene) (au) 44,
C1gHe(OC7H15)s(OH) 90 mg (0.111 mmol), CgFiz-
CH,CH,COOH 52 mg (0.133 mmol), DCC 69 mg (0.333
mmol), f1k71&E DMAP, CH,Cl, 5 mL. H&7=Y) 82
mg, /“% 49%. 'H NMR (CDCls;, TMS, 600 MHz) o:
0.89~0.92 (m, 15H), 1.32~1.36 (m, 20H), 1.38~1.43
(m, 10H), 1.48~1.51 (m, 2H), 1.54~1.60 (m, 8H), 1.85~

1.88 (m, 2H), 1.91~1.97 (m, 8H), 2.65~2.68 (m, 2H),
3.01 (t, J=7.98 Hz, 2H), 4.19~4.25 (m, 10H), 7.77 (s,
1H), 7.82 (d, J=5.40 Hz, 2H), 7.86 (d, J=6.24 Hz, 2H),
8.07 (s, 1H).
115 2-(2,233- WA A AEHAL)-3,6,7,1011- 2 F &
# K 3E (2-(2H,2H,3H,3H-perfluorononanoyloxy)-3,6,7,
10,11-pentaoctyl oxytriphenylene) (as) &9-4~ A&,
CisHs(OCgH17)s(OH) 50 mg (0.057 mmol), CeFis-
CH,CH,COOH 27 mg (0.068 mmol), DCC 36 mg (0.171
mmol), fi#{k5&E DMAP, CH,Cl, 5 mL. &Y 44
mg, =% 52%. 'H NMR (CDCl;, TMS, 600 MHz) o:
0.88~0.91 (m, 15H), 1.26~1.36 (m, 30H), 1.39~1.44
(m, 10H), 1.48~1.51 (m, 2H), 1.53~1.58 (m, 8H), 1.84~
1.89 (m, 2H), 1.91~1.97 (m, 8H), 2.64~2.68 (m, 2H),
3.01 (t, J=7.98 Hz, 2H), 4.19~4.25 (m, 10H), 7.77 (s,
1H), 7.82 (d, J=5.28 Hz, 2H), 7.86 (d, J=6.06 Hz, 2H),
8.07 (s, 1H).
116 2-(2233 WAL ALHBEANL)-3671011-5F 4
3K 5+ 3E (2-(2H,2H,3H,3H-perfluorononanoyloxy)-3,6,7,
10,11-pentanonyloxytriphenylene) (ag) 494,
Ci1gHe(OCgH19)s(OH) 26 mg (0.027 mmol), CgFiz-
CH,CH,COOH 13 mg (0.033 mmol), DCC 17 mg (0.082
mmol), k715 DMAP, CH,Cl, 5 mL. S~ 19
mg, /=% 53%. 'H NMR (CDCl;, TMS, 600 MHz) &:
0.87~0.90 (m, 15H), 1.26~1.34 (m, 40H), 1.40~1.43
(m, 10H), 1.48~1.51 (m, 2H), 1.54~1.60 (m, 8H), 1.85~
1.87 (m, 2H), 1.91~1.95 (m, 8H), 2.65~2.68 (m, 2H),
3.01 (t, J=7.98 Hz, 2H), 419~4.25 (m, 10H), 7.77 (s,
1H), 7.82 (d, J=5.28 Hz, 2H), 7.86 (d, J=6.06 Hz, 2H),
8.07 (s, 1H).

1.2 B4 by BIE K
1.21 2-EBEAH-36,7,10,11- & T £ % 5 3E (2-nona-
noyloxy-3,6,7,10,11-pentabutyloxytriphenylene) (b,) 47 &
o

78 [ B I N CrgHe(OC4Hg)s(OH) 100 mg
(0.166 mmol), CH3(CH,);COOH 37 mg (0.232 mmoal),
DCC 102 mg (0.498 mmol), f#{t5f& DMAP, CH.Cl, 5
mL, IHFA B SR 24 . L)) FH 2 e i vk ER R A
RNAEBLRIFH: V(LR LBE) @ V(A hiF)=1: 8; 7=
Y) R=0.5, Jx M) CigHe(OC4Ho)s(OH)I] Ri=0.25]. Jx
P4 IE, 2T R A, S AT R AT R A B R
4y J5ii[200~300 HEENR, Vel V(SR 418) @ V(H
MmE) =1 8]. 4B R S 45 A K B RPIR
Y, TR AT 87 mg, 2% 70%. 'H NMR
(CDCl3, TMS, 600 MHz) §: 0.90 (t, J=6.90 Hz, 3H),
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1.01~1.06 (m, 15H), 1.26~1.64 (m, 20H), 1.81~1.96
(m, 12H), 2.66~2.68 (t, J=7.59 Hz, 2H), 4.20~4.26 (m,
10H), 7.78 (s, 1H), 7.81 (d, J=6.00 Hz, 2H), 7.85 (s, 2H),
8.05 (s, 1H). Anal. calcd for C47HegO,: C 75.87, H 9.21;
found C 75.83, H 9.10.
122 2-E®AHAL-36,7,10,11- & K F A& K5 3E (2-nona-
noyloxy-3,6,7,10,11-pentapentyloxytriphenylene) (b,)#44
R

CigHe(OCsH11)5(OH) 100 mg  (0.148 mmoal),
CH3(CH,);COOH 33 mg (0.208 mmol), DCC 92 mg
(0.444 mmol), fE4L7E DMAP, CH,Cl, 5 mL. %™
Y191 mg, 7% 76%. *H NMR (CDCls, TMS, 600 MHz)
6: 0.90 (t, J=6.84 Hz, 3H), 0.96~0.99 (m, 15H), 1.29~
1.59 (m, 30H), 1.82~1.95 (m, 12H), 2.66 (t, J=7.62 Hz,
2H), 4.20~4.25 (m, 10H), 7.78 (s, 1H), 7.81 (d, J=6.18
Hz, 2H), 7.85 (s, 2H), 8.05 (s, 1H). Anal. calcd for
CsoH7507: C 76.62, H 9.64; found C 76.44, H 9.32.
123 2-FHAH-3,6,7,10,11- & T A K 5 3E (2-nona-
noyloxy-3,6,7,10,11-pentahexyloxytriphenylene) (bs)#44
PR

C1gHe(OCsH13)5(OH) 90 mg (0.121 mmol), CHz-
(CH,);COOH 27 mg (0.169 mmol), DCC 75 mg (0.363
mmol), f1k7& DMAP, CH,Cl, 5 mL. &% 80
mg, “% 75%. 'H NMR (CDCl;, TMS, 600 MHz) o:
0.89~0.98 (m, 18H), 1.31~1.60 (m, 40H), 1.81~1.97
(m, 12H), 2.66 (t, J=7.56 Hz, 2H), 4.20~4.25 (m, 10H),
7.78 (s, 1H), 7.81 (d, J=5.94 Hz, 2H), 7.85 (s, 2H), 8.05
(s, 1H). Anal. calcd for Cs7HggO7: C 77.33, H 10.02; found
C77.43, H9.76.
124 2-FBAH-3,6,7,10,11- £ & A K 5 3E (2-nona-
noyloxy-3,6,7,10,11-pentaheptyl oxytriphenylene) (bs) 494
R

C1gHe(OC7H15)s(OH) 90 mg (0.111 mmol), CHz-
(CH,);COOH 25 mg (0.155 mmol), DCC 69 mg (0.333
mmol), f#1k71&E DMAP, CH,Cl, 5 mL. S 79
mg, % 75%. *H NMR (CDCl;, TMS, 600 MHz) o:
0.89~0.92 (m, 18H), 1.32~1.60 (m, 50H), 1.82~1.95
(m, 12H), 2.66 (t, J=7.62 Hz, 2H), 4.20~4.25 (m, 10H),
7.78 (s, 1H), 7.81 (d, J=5.88 Hz, 2H), 7.85 (s, 2H), 8.05
(s, 1H). Anal. calcd for CsHogO7: C 77.94, H 10.34; found
C77.72, H 10.20.
125 2-F®AH4-3,6,7,10,11- & F A K 5 3E (2-nona-
noyloxy-3,6,7,10,11-pentaoctyloxytriphenylene) (bs) &9 4~
R

C1sHs(OCsH17)s(OH) 100 mg (0.113 mmol), CHa-

(CH,);COOH 25 mg (0.158 mmol), DCC 70 mg (0.339
mmol), #4515 DMAP, CH,Cl, 5 mL. H& 7 ) 92
mg, “% 80%. *H NMR (CDCl;, TMS, 600 MHz) o:
0.89~0.90 (m, 18H), 1.32~1.60 (m, 60H), 1.82~1.97
(m, 12H), 2.66 (t, J=7.86 Hz, 2H), 4.19~4.24 (m, 10H),
7.77 (s, 1H), 7.81 (d, J=5.88 Hz, 2H), 7.85 (s, 2H), 8.05
(s, 1H). Anal. cacd for CgHi0s07: C 78.47, H 10.61;
found C 78.06, H 10.42.

126 2-EBLAI-3,6,7,10,11- & F A A K H3E (2-nona
noyloxy-3,6,7,10,11-pentanonyl oxytriphenylene) (be) 494
R,

C1sHe(OCoH16)5(OH) 100 mg (0.108 mmol), CHa-
(CH)7COOH 23 mg (0.140 mmol), DCC 67 mg (0.324
mmol), k51 DMAP, CH,Cl, 5 mL. HZ& 74 98
mg, “% 83%. *H NMR (CDCl;, TMS, 600 MHz) ¢:
0.88~0.91 (m, 18H), 1.29~1.60 (m, 70H), 1.82~1.97
(m, 12H), 2.66 (t, J=7.62 Hz, 2H), 4.19~4.24 (m, 10H),
7.78 (s, 1H), 7.82 (d, J=5.94 Hz, 2H), 7.85 (s, 2H), 8.05
(s, 1H). Anal. cacd for CzHy80;: C 78.92, H 10.85;
found C 78.89, H 10.51.

2 HRSWR

21 HiEEBIE

Ha A CigHe(OChH2n+1)s(OH) (2-hydroxy-3,6,7,10,
11-pentaal koxytriphenylene) 2 i SCH#k[ 13] JiT & J5 V245 k.
T e AR IR ey L A LR RARE, 23 ) A R b A R R
(LR =18 o LY = = L 7 L b = B 5
31 2R LN, B CHoCl, ¥, 1t FeCls 1
MR AL CrgHe(OCHzn+1)6 A1 CrgHe(OChH2n+1)s(OH)
S ER Y, 3R AT 7V AT DRI R A A S ) 43
2, AR CigHe(OCHant1)s(OH) (n=4~9), F=#7E
3.0%~7.4% [H].

IR G W AN RIS IE D A VA —
FSCHR R BT ASE P AR D 2 A R R o R AR T 0, ek
DT TAE . ARGE AR AR e A R N )
MR 312, RAARILE PN 2 K5 K3
L FRACAE . FeCls B S Fp A 3 1=t E L
BCBRALL i N T B A e A S e i 1 3 I sk, AN 1
h k] 0.5 h.

Histb & Y& ol iy, (a9 a, 1 5N A b
bnt, H=Za il W b &4 by IR, X 3220252 2155
RRNEFRISEM, 5 SRR A 52 B AT SRR E A 5 APl B
{1 95 H (Fluorophobic interaction), AN 5y Refr %% L,
JIT LA S N AR B K 17 7 A AN 1y
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AT A DD, R a, RILEDRH
AT G2 AT, SR DR A H TG 38 A0 M AN R8I 52 w8 75
WEY). by RIVUAEWESIEAT T o0E 0, MR R S
WS RMRE. DL LA RSP o D i e
WEOR, W EYIE BRI AL
22 HEMFRE

AT I A a, (n=4~9)ilid 'H NMR Il
JEAE 6 0.87~0.99 Ul N — A2 HEIE, & 5 Mhis bt
A st (OCh-1Han 2CH ) 45 EI; 6 1.84~1.98 Jiu
Bl A e S8 | 40 (OCH,Cy-oHon- 4CHa) FEAEIE; 6 4.19~
425 oA — AN 2 EIE, &5 M A I S A ANAR
W EE(OCH ) HIEFIEWE. & 2.64~2.71 h5 gt 146
T 91 S (FsC(CF,)sCH,CH,COO) [l — £ H ;6 3.01
Ak Sy i e L AT 3T 15 3 (1) & (FsC(CF,)sCH,CH ,CO0)
) —A = Eme. RIFFERE B 6 MNERFIE 5 5 4
0 T.77 i h—HiE, 1H; § 7.82 J—A> _HI§, 2H;
57.86 AN HUE, 2H; 6 8.05 Ak N LI, 1H.

AW by (n=4~9)ilid *H NMR & £E 6 0.89~
0.106 i [H A 6 4% % A i i b & (CHg) 1) 4 1iE U
5 4.20~4.26 b 5 MNP REAR I A I A(OCH ) 1 — N %
. & 1.81~1.97 Ju[H R LriiE] 6 Mk b 12 M
(OOCCH(CH,)sCHa) ) 2 ;& 2.66 Ab Ky &I R HE 1)
Z((OOCCH (CH,)sCHa) i1 —A I, IR 11 6
ANAERE W2 5k 6 7.78 ZiAiAT —#ulk, 1H; 6 7.81

A, 2H; 0 7.85 0 ML LI, 2H; 0 8.05 4b 0
—/ I, 1H.
2.3 WEMNTRMEAR

A an Bl by ARG AR BE I8 AR {E 53 5 51 T 3R
1, 2h, DSC G EIWE 1 R, FHEARR S EAE 2
JoR, RS 3 k.

B 12 A1 DSC ik B, 4543k 1 g s A
SRS EE, vTUHERAEY) a, a B =AWWA, 1M
e AW A A — A, I 6 B (POM)
ML, VIS &, ay i Col, ag~ag il by~
be #lS k7N 5 FERA(Coly), W 2 Fiok. a6 & (n=
A) INAETE 75 R A, A POM i EM 82 %1 E 145 C
AW B RARAR, YT G R AL AR A, R TT S
(R ZPURE) BEIARAHAL, 4 4k S P B T, WS B ) — Pl
21, WP 2(c) . DSC AR s X = AN A 7] 1)
I AR AE A AR H /N (43 )2 1.38 F1 0.68 kI/mol), M i1F41
AR K, IR HEWT 2 Col AR HE AR, 43330 A
Coly, Col, fil Cols, A ay [l ag T HUAHL, FLARAHZA
Ay LA M X SR 2 S e — 20 4

M 3 AT DUE R B, G & UGS RO
RO A S RS, A A B A — A 5
a5 DX TR) P, 980 A PR . X R R 5 o
FEBE LU SR T i, 38 T A IR PR
55 1 FLA S 43 () e RN 5 A 19 AH 25 22 (incompar

K1 MWEY a~as A
Tablel Liquid crystaline properties of compounds a;~ag Ci1gHe(OC,H2n+1)5(OCOC,H,CoF13)

Mesomorphas, transition temperature and enthal py change

Compound n - -
heating/’C (AH, kImol) cooling/’C (AH, kJ/mol)

a 4 Col3 102 (2.19) Col, 146 (1.14) Col, 156 (4.45) | | 155 (4.67) Col; 145 (1.38) Col, 90.6 (0.68) Coal 3
a 5 Col3 40.4 (1.05) Col, 72.9 (0.72) Col, 166 (6.46) | | 166 (6.46) Col, 69.5 (0.56) Col, 31.2 (1.22) Col 3
ag 6 Cry 39.4 (21.5) Col}, 167 (7.22) | | 169 (8.26) Col, —0.45(16.2) Cry

ay 7 Cry 34.3(23.7) Col,, 178 (8.47) | | 178 (8.31) Coly, 0.62 (17.2) Cry

as 8 Cry 40.1 (32.4) Col,, 178 (9.63) | | 178 (9.20) Coly, 8.74 (26.7) Cry

as 9 Cry 38.3(34.7) Col,,176 (9.86) | | 176 (9.64) Colp, 9.95 (32.2) Cry

Cry: crystal state; Col: discotic columnar phase; |I: isotropic liquid.

K2 LAY bi~be A TE
Table2 Liquid crystalline properties of compounds b;~bg C1gHg(OCH2n+1)5(OCOCgH;7)

Mesomorphas, transition temperature and enthalpy change

Compound n
heating/°’C (AH, kJ/moal) cooling/’C (AH, kJ/mol)
b, 4 Col,, 126 (8.14) | 1 126 (8.31) Coal;,
b, 5 Col,, 139 (10.3) | 1 139 (10.0) Coal;,
bs 6 Col, 137 (10.2) | 1 136 (9.95) Coal;,
by 7 Cry 6.90(20.1) Colj, 141 (10.2) | | 141 (10.2) Coal;,
bs 8 Cry 23.2 (24.6) Cal,, 138 (9.44) | | 138 (9.36) Col, —18.9 (16.4) Cry
bs 9 Cry 13.6 (25.5) Cal}, 141 (9.58) | | 141 (9.76) Col, —22.6 (15.1) Cry

Cry: crystal state; Col: discotic columnar phase; I: isotropic liquid.
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Figurel DSC trace of compounds a CigHe(OChHan+1)5(OCOCH4CeF13) and b CigHg(OC H2n+1)s(OCOCeH;7)
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Figure 2 Optica textures of (a) b; CigHeg(OC4Hg)5(OCOCeH7), 89 °C, typica columnar mesophase; (b) a; CigHg(OC4Hg)s-
(OCOC,H4CeF13), 150 °C, the Col; phase, cooling from isotropic phase; (c) a; CigHe(OC4Hg)s(OCOC,H4CeF13), 73 C, Col; phase; (d)
a5 C1gHe(OCgH19)5(OCOC,H4CeF13), 80 °C, Coly, phase, cooling from isotropic phase

tibility); —E AR S TSR T, WO A AR

WA b G 'EEJE%ﬁfﬂ%iﬁﬁﬁﬁ{ﬁim JFE I
AR RN, AR R R IS S arh,
TG BRI N, (R AT AR RN AL A AN Gl

3TN, BKFEAEGYI(n=T~9) ay~agfl by~Dbe,
H T AN AR, ba, be FIV A AHIR BEJE HE W] L bs
(R0 L, T >4 S i B S X R AR F ek 59,
1 au, as, ap M1V i AT Il B2 Y0 FRLAE >4, AR5 S TR vt AT

VDA A LEAN T S i 22 96— 26 (98 10~23 °C). W
MRV S D) &g, ap (n=4, 5)H by, by, by (n=4~
6) 7E A3 st F Wl ik P 3 Bl (e ik — 50 “C) Py AR A I 23 Je
FURIES b A AN B A B AT TR O3 1 O, (AT A
F R B AT ay e EEAN T 34 5T by 1 by 1 58
B, WA E. EAREER RS ag T
JFRIGIN, KT, BRI F, SR AR
VS i EEA S AL ) bs 27 T



1374 %

R Vol. 65, 2007

180 1 Isotropic . .
] a . o / { ]
1607 ¢—""
{ —a— Cry-Col
v
140'_ —e— Col-Iso
o 1204
E 1 4
% 100 ] Columnar
5 80+
g j <
& 60 ]
404 L 4 — g ——n
20 Crystal
O T T T T T T T T T T T
4 5 6 7 8 9
Chain carbon number
180 1b
160 ] Isotropic
140+ O g —O
1 o /
o 1204 —a— Cry-Col
g 100_' —e— Col-Iso
= ]
?g_ 80 . Columnar
& 60 —
40
20 —
o ./Crystal
T T T T T T T T T T T

4 5 6 7 8 9

Chain carbon number

B3 e RsafzRs b A

Figure 3 Phase dlagraph of a ClgHe(OCnH2n+1)5(OCOC2H4-

CeF13) and b CygHg(OCHzn+1)5(OCOCgH;7)
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SCHR A HRIE R ASCA LA 54 ¢, d il e, 45k
HIAHAR TS WA 3. 51 be IF] ¢ LLAR, bs A] d ELAR, 7T
DA AR IFAER) 6 AN B el i) — MR IS,
B RFEAR, e R, ARV L 5, AR
SEPERR, 3X— R Kumar (4538 — 3. A SCIRGE
BB (K7 FH I 4 CR U, A I )RS 52
R R, FERATE B A A, S E ViR,
A LAERTE IR EE T TN E, Aeft LR e vl
5, KT SRR S LI S PVRE ME A ROE 1R
R 3 HREH PRI I ERT Y CrgHe(OCHzn+1)sR'
IR eIbE AL

Table 3 Influence of functional group and semi-fluorinated

chain on mesomorphism of triphenylene derivatives

CiHe(OCrH2n+1)sR'

Compd. n CigHe(OCnHan )R Refs.

R’ mesomorphism

bs 9 OCOCgHy, Cr 14 Col, 1411 AL
c 9 OCgHyg Cr 56 Col, 77 1 [94]
bs 6 OCOCgHy, Col, 1371 AL
d 6 OCgHy Cr50Coal, 821 [16]
a 5 OCOC,H,CeF3 Col340Col , 73Col; 1661 A
e 5 OCO(CHy)4C4F Cr38Col,981 [7
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