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Synthesis and Mesomorphism of Hydrogen-bonding Stabilized
Triphenylene Discotic Liquid Crystals

YU, Wen-Hao ZHAO, Ke-Qing* WANG, Bi-Qin HU, Ping
(College of Chemistry and Materials Science, Sichuan Normal University, Chengdu 610066)

Abstract Discotic liquid crystals self-assemble to highly ordered hexagona columnar mesophase (Col,)
and exhibit anisotropic high charge carrier mobility, and can be used as organic opto-electronic materials.
Hydrogen bonding stabilized triphenylene discotic liquid crystals with ordered Coly, phases and wider
mesophase ranges are the goals of present research. In this paper, three series with total of eighteen
triphenylene discotic liquid crystalline compounds possessing two different kinds of peripheral chains,
which are abbreviated as C,;gHg(OR)s(OCH,COOEL), C,3Hgs(OR)s(OCH,COOBU) and CigHe(OR)s-
(OCH,CONHBU), R=CyHzn+1, N=4~9, were synthesized. The structural characterization of these com-
pounds was carried out with *H NMR and elemental analysis. The thermal gravimetry analysis showed that
all these compounds had good thermal stability up to 300 ‘C. Their thermotropic liquid crystal properties
were studied through polarized optical microscopy and differential scanning calorimetry. The results showed
that, for compounds C;sHe(OR)5(OCH,CONHBU) and CigHs(OR)s(OCH,COOBU), the former has higher
melting and clearing points than the latter due to the intra-columnar intermolecular hydrogen bonding.
Keywords triphenylene; discotic liquid crystal; columnar mesophase; intermolecular hydrogen bonding;
anchorage of columnar mesophase
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SEIHL RO S8, KIfem . HHR L
W ARy A s B B T e v I A e )
VB0 s VB AT R R R 0 R PR T . AR SRR
VT A2 E T T ) 2R S I A R B8 ) N 4% R PR B
YR, AR AR, RO 55 A A% T LB k41 22 TR AR
AR B A B A P AIRAR, I 2 T8 s HE
F. B, 7S EAIERIFGE CigHe(OCsH13)s T LATE IS
J7RER AT (Coln) I HB I T R AP R0 Sk, Stk
TR AE N 1073 cmPV les M N OB LK I I
CigHe(SCeH13)s MR TEIR 7S J7 AR AH (Coly), FEA b
AT BEA P, mATERR FIC B ELH T 01
cm?eV ~es A SR AERTAE W) AL s R R N P 5
LV 20 247, AR 7 %14 (discotic nematogen, Np)
FARRIC A=Y Fuji 28 7 TF &R W W
BRA SRR, A T SRR (K 58 — AN Rk Ak i e,
A P RRUE AR A A DL S8 A MR R v
P s v 280 DR VB0 1 0 ' S el T i P 1 S e I 25
T OGRS TR IR I, H RN R SE AR
im I TAE R 2R B 7 ot, B9nor A
B A P HERR, DASRARRRE ARAH. ZEBDIR 2> 7 5]
NG5 [ Uk 42 ) R it 20 7 22 TR A T HE R 2
— AT 2 A R T RO R T W S 2 T
(i) S0 B R AR e AR A O — LB RSN LT AL . Matsu-
naga MF5T T 1,3,5- BIEEE AR AT AE D T 4 TR
ST VR A . ok, Meljer 251214 P £ 1,35- =
Tk e 3 2R 1) B RV e A 5, AL 2R IR R D R /s
HA AT 7T R K. Nuckolls M4 % T — &
B 2,4,6- =% HE-1,3,5- WG B AT R, FIFE
DRl g 28 PR SR B4R R AN IR AR T s R TR N
Ik, Gearbd™ 4y il T /NAN R BE I R HL SR MR (1 R 2L K
RIS 1, AN BERLIETE L 731 2 ) () S 5
W KA 58 T FRA . fdl, Paraschivi® & 7 —A
1,3,5- < I Jrd S O T o 2 A o e T A ) e - R ) R
FFEAERRIE TG, 303 2 Al A P L LT 20 T
HRAE 180 CHEIL FIEE] T 0.12 cmV st JE AN
IR TER R By 1. EE: T S ) e A )
Ho i3 J8 1 2RI FEAE LR b AH T B S AR AR, ()
B, FEARIEMARIAAE R RO B 1R EE
Shinkai™ & ¥ 2,3,6,7,10,11- 75 Bk fié 3 56 0 E 4k
G, WiaE T RIAE I o R v, R
FE T HRIRFHIRE. ZSAS RN RE TR 181 73+ 2 TR A
BN R H A TR HERR, (R AE 4 12 25 T b
PE X4 5ESE T Belmar ks — ik, Wiz
FE A e R M4 = 20 7 TR B, BAEICR B4 A A
MR BN, Kumart™® G 19 B85 — AN B 3L, #

AN T fi R0 = AN 3 1) 2 4k R I R R HE L G )
CisHs(OR)s(NHCORY),,, n=1~3, {H & KHIH & —14
T Jhe Bk 0 A0 A5 00 S IR AR A, 3 AR PR A i
DRI, 7647 HP R3E 27 A E 5 | NI i, AN g
B3N o> TR, it B AT RETE B T IR AU, AT
AR FRSAHREE. IR, BATE T =AW m)
X BRI AN SBR[ 7S 4% 2 B 1 R OF JE IR R A B )
C1sHs(OR)3(OCH,CONHC Ho)s, L HAT [ FEARHE KL
S E R A Y R B CigHe(OR)3(OCH,COO-
CyHo)s AHELEL, FU# H T4 T M &S TR i, ANMUA
O SR S, T A R AR A, %
RN S HITE S5 AE 200 CAAT, AMET vk
REMIUFI N AR T, T SRASVAG 201 S5 5 b 1 oK
R ZA5 R, Ak Gt PERe. A ST
R IE T IhREM EHT FIEaE, ASCI. AT &
— AN 1 2R O 3E SR L B W) CigHe(OR)s-
(OCH,CONHC,Hg), H.iil & T KA [FFf A K M 4+
A EERE A G CrsHe(OR)s(OCH,COOC,Hg) 1 2 L
B, VLB > T e s i B, DL ) 41 TR
SUHENT A SR PR .

1 LEERS

1.1 NE5RF

A AL AP 'H NMR 385 Bruker-Avance-
600 #% 3L PG A G &, BL CDCl h# i, MesSi
TEWFR. AEWN A XP-201 #4& fi t i6t fl e
M, XP-201 #5, XPR-201 45 AO0MIN AT 5. HAH
LAY P RIS AR ] TA-DSC Q100 Ml fE, N, /<
S, THEIR G 10 Clmin. 4k &9 (1 $u ks v
TA-TGA Q500 AT E, THEH A4 30 C/min.

ISR 2ol R E A W e &
H—palifh. WL/ T B2 BOCEk[20] & %, b.p. 78~
80 C (1.46X 10° Pa).
1.2 HEFELEMEIE K
121 2-%AAEFRE (la)fe 1,2- =t 8K (1b)#g 4 m%,

DL 2- AL M A 1,2- — TS RIRA W ) 1L
110 g (0.53 mol) 1 1 T-4¢ A1 119 g (0.86 mol) e 7K Bk iR B
BARMA 400 mL SEEH, FRIIASEAR % 45 g (0.41
mol), 7E7e /3 HE R IR 24 h, A EIGRL3E, el
R OEE. BN 2- TR A 1,2- LA ER
VA, 80 g. ARSI ILERAE I T 5E
Ji&.
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Schemel Synthesis of triphenylene discotic liquid crystals with ester or amide functional group

1.2.2 2-#3-36,7,10,11- A bz AR IE 49 A%,

2-$23£-3,6,7,10,11- 11 k¢ S0 26 I 3F () 19 & 12,
PL CigHe(OCoH10)sOH 145 B Al 4 2- A JE Ay FI
1,2- - FAFERIE S 40 g, T4 CHLCl, (140 mL)JA
[ EC K, 5 I WU FE RN UK R A H1 R it AT
K=& Ak 70 g (0.42 mol). JikHEEH IR SV 30 min,
V2 2 M (TLC) PR [ B R AR, V(CHLClR) = V(AT i
Bik)=1: 1SV se4s. R NVKER A J1R 2248 % N
FlE 100 mL, /MY 10 min. JIAIERZEMEK, H CHLCl,
IR, A IEA VA I IMANTORBR IR TH, he 75
VAR BRI V(CHLCLL) @ VORI =1 : 2, 1%k
B, R AR JE AT m it 4l R {E A 050
[V(CH,CL,) : V(fiihlk)=1: 15], H 2R E 45 it A
ERENY
123 2-ZAFA LT £ I-367,10,11- & k% A K5
EL RS0

2- LI 48 4K -3,6,7,10,11- i J5e SR AR I A
(B0) & 2 B 3Lk [22]. # BrCH,COOEt (135 mg,
0.806 mmol) T4 ¥ & K,COs (138 mg, 0.806 mmol)
TRGETH1 25 mL DMFH1, 76 FLRESF: T3 N2 5 min
&, ¥k & 2 (180 mg, 0.242 mmol) NN, EIFEMLE N,
TRy T, SEEBEFE 48 h, #EZEHT(TLC)MRER SN 54,
KR ESWBIAIKT, H CHCl, M, & IFAHUH, JFH
To/K MgSO, T4, ek 7%k CHLCl, Mk 4% ) DMF, i
NG, R URHTH LR . L8, HAEZ AT (SIO) Xt iE
HHEAT 44, PLV(CHLCLL) & V(iR =1 : 2 fisse i
. FHOBREE LS5, 15 A6 4 184 mg (0.22 mmoal), 7=

KNy 92%.

AL G 2- LA AR T 44 34-3,6,7,10,11- f1i.
BEAAFE AT (30) A % A 'H NMR (CDCl3, TMS,
600 MHZ) 6: 0.93 (t, J=6.84 Hz, 15H), 1.33 (t, J=7.08
Hz, 6H), 1.35~1.46 (m, 20H), 1.53~1.63 (m, 12H),
1.90~1.98 (m, 10H), 4.20~4.27 (m, 10H), 4.31 (g, J=
7.08 Hz, 2H), 4.87 (s, 2H), 7.78 (s, 1H), 7.81~7.86 (m,
4H), 7.94 (s, 1H). Anal. caled for CsHz0s: C 75.18, H
9.40; found C 74.20, H 9.32.

AR A 3 IR B R LT A9 3.

1.3 BirtEMHE K
131 2-ThEHALYAIK-36,7,10,11- 5k &AL K5
FEH LR

2- 1 i F W 45,3 -3,6,7,10,11- F1 pe AR 3k 2R OE AE
(4o) & 2 SCHR[23]. K 1Al 44 3c (90 mg, 0.11
mmo) IN A EIZ) 2 mL 1E T g [alR 48 h, #2247
(TLOERER, RMNVIE4. FeZ8 i i IE T, K4
YIFAEZHT(SIO) BT 4litk, LL CHLCly FlA ik 1 vk it
. LAOREE LS, A3 A 64k 76.77 mg (0.09 mmol),
=5 85%.

HArb&Y da~4b, 4d~4f (K5 BB S
4c, F=Eh 85%LL I

HAsb &Y da Bl Koo m s 'H NMR
(CDCl;, TMS, 600 MHz) §: 0.95 (t, J=7.38 Hz, 3H),
1.03~1.08 (m, 15H), 1.23~1.25 (t, J=7.08 Hz, 6H),
1.38~1.44 (m, 2H), 1.56~1.66 (m, 12H), 1.90~1.97 (m,
10H), 3.39 (g, J=6.24 Hz, 2H), 4.21~4.26 (m, 10H), 4.73



No. 12

AROCHESE: SBEAUE IR T TR BRI 115 e A i 1143

(s, 2H), 7.13 (t, J=5.34 Hz, 1H), 7.76 (s, 1H), 7.83 (s,
5H). Anal. calcd for CyyHesO;N: C 73.64, H 8.79, N 1.95;
found C 72.42, H 8.68, N 1.92.

Hbrb &4 4b Bl Koo Z 0 8l 'H NMR
(CDCl3, TMS, 600 MHz) ¢: 0.90~1.04 (m, 18H), 1.39~
1.52 (m, 12H), 1.56~1.61 (m, 9H), 1.92~1.99 (m, 10H),
3.39 (g, J=6.24 Hz, 2H), 4.21~4.26 (m, 10H), 4.73 (s,
2H), 7.13 (t, J=5.34 Hz, 1H), 7.76 (s, 1H), 7.83 (s, 5H).
Anal. calcd for CH730;N: C 74.71, H 9.28, N 1.78; found
C74.15,H 9.30, N 1.73.

Hirfb &%) 4c Bl oo i h: 'H NMR
(CDCl3, TMS, 600 MHz) §: 0.93 (t, 18H), 1.25~1.23 (t,
2H), 1.35~1.45 (m, 22H), 1.56~1.62 (m, 16H), 1.91~
1.98 (m, 10H), 3.39 (g, J=6.24 Hz, 2H), 4.21~4.26 (m,
10H), 4.73 (s, 2H), 7.13 (t, J=5.34 Hz, 1H), 7.76 (s, 1H),
7.83 (s, 5H). Anal. calcd for Cs4HgsO;N: C 75.61, H 9.68,
N 1.63; found C 75.36, H 9.71, N 1.59.

Hbrfb &4 4d Bl Koo Z 0 B8l '"H NMR
(CDCl3, TMS, 600 MHz) §: 0.90~0.96 (m, 18H), 1.33~
1.38 (m, 20H), 1.39~1.45 (m, 12H), 1.53~1.62 (m, 11H),
1.91~1.98 (m, 10H), 3.39 (q, J=6.24 Hz, 2H), 4.21~
4.26 (m, 10H), 4.73 (s, 2H), 7.13 (t, J=5.34 Hz, 1H), 7.76
(s, 1H), 7.83 (s, 5H). Anal. calcd for CsgHgsO;N: C 76.38,
H 10.03, N 1.51; found C 76.13, H 9.98, N 1.50.

Histb &) 4e Wik Xoc ¥t 'H NMR
(CDCl3, TMS, 600 MHz) ¢: 0.88~0.90 (m, 15H), 0.95 (t,
J=7.32 Hz, 3H), 1.30~1.36 (m, 20H), 1.37~1.39 (m,
10H), 1.40~1.44 (m, 13H), 1.52~1.62 (m, 14H), 1.91~
1.98 (m, 10H), 3.39 (g, J=6.24 Hz, 2H), 4.21~4.26 (m,
10H), 4.73 (s, 2H), 7.13 (t, J=5.34 Hz, 1H), 7.76 (s, 1H),
7.83 (s, 5H). Anal. calcd for CgHy030,N: C 77.03, H
10.33, N 1.40; found C 77.01, H 10.39, N 1.42.

Hbsfb &5 af Wk Koo 2 BT 'H NMR
(CDCl3, TMS, 600 MHz) ¢: 0.88~0.90 (m, 15H), 0.95 (t,
J=7.32 Hz, 3H), 1.25~1.39 (m, 44H), 1.40~1.43 (m,
13H), 1.55~1.60 (m, 11H), 1.91~1.98 (m, 10H), 3.39 (q,
J=6.24 Hz, 2H), 4.21~4.26 (m, 10H), 4.73 (s, 2H), 7.13
(t, J=5.34 Hz, 1H), 7.76 (s, 1H), 7.83 (s, 5H). Anal. calcd
for CeoH1130;N: C 77.60, H 10.59, N 1.31; found C 77.46,
H 10.61, N 1.31.

132 2-TAHKAL T AH-36,7,10,11- & ke ALK
9B

2- T AL W H 4 E-3,6,7,10,11- e AR S 2R O
(50) I % 7% Cik[22]. ¥ CICH,COOCHy (121 mg,
0.806 mmol)Fl-T-4 1K K Ko,CO3 (138 g, 0.81 mmol)iiE

HAETHE 25 mL DMF 1, 7E LG HE il N 5 min
o, AW 2c (100 mg, 0.134 mmol) i, EIFIE
No Ry, ZimBiHE 48 h, #)ZEHT (TLORER, KV5E
2 KIRAMBEAKSY, H CHCl, HL, &IFF NI,
I FHTEK MQSO, T2, 4 Jig 45 CHLCl, A5X 4% Y] DMF,
A CEE, AUt Bk, ok ug, FAEEHT (SIO)x)
JEL Y BEAT AL, LL CHoCl FIA il B e I 7. H 07
FELE i, Al A 86.23 mg (0.10 mmol), =&
75%.

Hstb &% 5a~5b Ml 5d~5f 4 b B &
Yy 5¢, F=EF N 75.8%~89.7%.

HARAEY 2- T 5 HE W 4 JE-3,6,7,10,11- Fi.f¢
SRR (SO S e A TR "'H NMR: (CDCls,
TMS, 600 MHz) §: 0.88 (t, J=7.56 Hz, 3H), 0.92~0.98
(m, 15H), 1.33~1.40 (m, 22H), 1.56~1.59 (m, 10H), 1.65
(g, J=7.14 Hz, 2H), 1.90~1.97 (m, 10H), 4.17~4.26 (m,
12H), 4.86 (s, 2H), 7.78 (s, 1H), 7.81~7.86 (m, 4H), 7.93
(s, 1H). Anal. calcd for CssHg,0g: C 75.52, H 9.88; found
C 75.31, H 9.50.

HErE &9 5 KGR 2R &4 5.

2 HR5E

21 EYMMARSRIE

&) 2-¥2%5-3,6,7,10,11- FLbt A 2R I AE L & 0
TR SR A N v oy SO Y EE B R (AL
A LAMASHEAA SR IFSE CigHe(OR)s H 121%\&@(9@&%5]
Wi, fn 9-¥R-9-Hl —¥F[3.3.1]-F%%(9-BrBBN) 25 2-
R-1,3,2- 58 I — 4Bl (Cat-B-Br) g 22k AL IR 7, 7E
IR AU —ANedE, 2RI R IR 2. )
4b, M LiPPh 5 2-H4%E-3,6,7,10,11- Fi b A A
FIEAE RN, MR EM I 2 AL B 2129 (R X ey
ERNPRE Z, HAEBERZ MR, S8
FEENT 8. ARSCRA T “—#k” , BILLARER Wk
AR R, 2T 2-58 S R A 12-;;@;@@“
MREY), =S A= 2R R, P i fa] i 20
3 P AR R AR B ) 2R 20,

FREER I MRS AE =R N e, VPR, B
FERAE T5%~90% [A]. 7 A kAL A SRR &
YA &Y da—4af HAES IE T AT R, I
TS5 SR B, P, JE R B R T SRR R G 22T
H@ﬁéﬁi@ﬁﬂﬂ%@ﬂ@fiﬁmiuﬂﬁ'é%ﬂ(%, FRUEAT BES AL,
WG TS A A G DT I . S, A
SR MR AL L NGAR, ANDOP BRI R, A T #EERCR
IR S N, 1T FLA B8 i = 2 1 H AR5 4.
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HIFIENTAEY) 3a~3f, da~4f, Sa~5f (1) 45 ) 4l i
HRL L T E T, 600 MHz *H NMR #iiE, iXeib &)
TE5r T 45K A AL, RIS b, T ailrh
BRI &4 3a~3f, ba~5f fEAL ARl 4.86 AT
It OCH,COO b H 3 1y B R S 0ee . i % A Tk v
B4k &) 4a~4f ' OCHL,CONH VR FL &b 24 A
W AR s, WolE e 4.73 2o, [,
A BEEIE A &Y da~4af F 7.00 A4
CONH & i1 RFEM e, 34, T IX S8 o8 g5
WL A WIHEAL AT Rl 0.95 A4 # A A H FE &L
SEME; LRI 7.75~7.80 A, A TA
(IR T TR i 0.

Rk, w7 LM G, 600 MHz *H NMR %4l
NI BCH A S ) 45 R Rl
22 fka¥miraEs

T 3k 7 B 19 D 2 1B (POM) LI 2y #T (TGA,
DSC)* - 3EAT 44 3a~3f, d4a~4f, Sa~5f BE4T T Hf
I, SR BRI A IR A S AT

T ISR A B ) R AR PR 280 TGA IR,
Hor B E# T 300 °C, PRIA SR AL A )
GBI E IR DSC 2k BB & 4k & Ak T A e IR
NPT SRS TGA Mgkl anE 1 Bt
7N,

—0— 3¢

100

80

60 -

Weight/%

404

204

0 T T T T T T T
0 100 200 300 400 500 600

Temperature/°C

B 1 FIFSEATAEWIR TGA Hhk e
Figurel TGA tracesof triphenylene derivatives

B B PR TEIERDR BT AL S 4 9 i o A A
B I R BEREATIET. B 2 I AR SR s A
Yo't S S, e AT A SR R AR A AT D B T
U, B 2 TTLAE Y, X S PRI P R X
ARSI, IR WX R SRR T AT IR ST
HSEIENERS B N MY s R Ned I S AR c 2 7 A E s
SRR AR AT B PR RER TR, L, 18] 2a
AP 2b 2y 73 5 S AT R (M BRI AL 154 BafEA

() PRI BT A 20 ) D ' S TR A B, FRATTPT AR )
MO S BN R A T RS IR, 85 G A0S WA N (1)
DSC Hh&k & A et i idise E 5 31 AR AR LI 4
A ) TG AR 8 ) T A AR Pl 1) 13 R AR ), (H
A AR S, AR T, AT E1Y) 5
KA T AR, K2 T RARm sk, R4
BRARIE L4 S ), LRI, B2 1
B FEORAR FR b B AR /N IS 2 T B A
(plastic columnar, Coly), i/ ALK IFFEERIN T4
FERIEIEC 5 AP S b SRR K g S
5 WU R S R A P2, T R
SRAMIPE, 255 LI AL DRI, )45 & SRR
T — 2811004, YIRS 3a B — M FEIRAH
A A Colp. MG W T2 K DSC & 14 A2 T,
X B8 A S AR A 2B I S T AR A
(hexagonal columnar mesophase, Coly), A1) 55 FE4E
Fpfgat— 2P ik X SR ATH e .

B2 IR S G B
Figure2 POM textures of liquid crystal compounds
(a) Col, phase, compound 3a, cooling to 118 C from isotropic liquid; (b)

Col,, phase, compound 3a, cooling to 73 C from Coly, phase; (c) Coly phase,
compound 4f, cooling to 54 “C from isotropic liquid; (d) Coly phase, com-
pound 5a, coolingto 73 °‘C from isotropic liquid

2.3 EERSHESHERBEHEE
S BB RO AL S 4 ) DSC il 2k &l
B3R, A 4d 7255 — UM RE P B T =AM
g, g5 G ' B LS RIS, A E
F M SRS R R (AR, B Cry, 2] Cry,
AR, TTTER /NI M Cryy 21 Coly A AR, 25 =4
W2 M Coly AH 2% [ [F PR (1 s0) (LA, 1) 4a~A4c,
Ae~A4F FEH— IRTHELRLRE AP AL B T P AR e 2
—MIEIEM Cry 2] Coly AHIIHAR, 2 =AM Coly
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RIS ERARE AT R

RV ) 1 A it 1145

2] I1so MEAR. 5k, XA EWAER —Rie
HIRL R P AN TR, JEAR N 1so 21 Coly AR A2
WA b5 THE RSN, X1 A Coly £1] Cry (AL AZ IS
W n %, SA NS 3b M ba~5c fEH—IX
Tt I FE P2 B A A, BN iR A Cry £
Coly, AR, 55—/ N Coly #HE 1so (AR, TMiAE
A RE T B 1s0 31| Colp AHELAZ BRI, RIS
BEIE 2] —50 CAHAME B L5 . 455 M e 21
GO RIMING, FAT0T LA E X R A Y 2 il 2
it LUT BB, A DSC 2k & B A
FEAIHE Cry F1 Coly, A 8] A AZIE, T L HBL Coly
HIAT Iso 2 8] e AR I IXPH LSl 2 WAL 5 ) v
UNDET G e SIS B T A=/ B S RN
KR S ST (KRR I, A5 AT IRAR 211 4 1) e 22 i i
BT RS I HES RSB LA A, DRI o
Ji.

25
. )
204 C9 (_—_——/\" jps—
~ | j
Ton 154 C8 N —
¥y
g C7 =" N
3 109, R !
= V Y
- 5_
:ES C5 ~7 A
dc Y
04 ¢4 =7 —
-5 T T T T
-50 0 50 100 150

Temperature/ °C

B3 JEHFIEm L&Y 4a~4f (1 DSC ik K
Figure3 DSC tracesof triphenylene derivatives 4a~4f

R 1 EHEETT S AW AEY) da—af FHEAR
RS 4 Shy & W B i) R I SRR AL S )
Aa~4f (AHEL. Bl 4 AT, 27 b S A I
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Tablel Thermotropic properties of triphenylene-containing discogens CigHg(OR)5(OCH,CONHBU) (4a~4f)

M esophases, transition temperature and enthalpy changes

Compd. R
Second heating/’C (AH, kJ/mal) First cooling/’C (AH, kJ/mal)

4a CsHy Cry 93 (32.0) Coly, 147 (6.6) Iso Iso 143 (6.5) Coly, 67 (29.9) Cry
4b CsHyy Cry 70 (30.7) Coly, 151 (8.0) Iso Iso 151 (7.4) Coly 45 (28.0) Cry
4c CeHis Cry 69 (39.1) Coly, 142 (6.8) Iso Iso 141 (6.9) Coly, 57 (39.2) Cry
4d C/His Cry, 51 (3.9) Cry, 61 (36.1) Col, 141 (7.5) Iso Iso 140 (7.5) Coly, 43 (39.3) Cry
4e CgH17 Cry 52 (47.0) Coly, 135 (7.2) Iso Iso 134 (7.2) Coly, 38 (46.4) Cry
4f CoHig Cry 47 (46.2) Coly, 128 (6.9) Iso Iso 128 (6.8) Coly, 28 (47.4) Cry

2 Cry, crystal state. Col, discotic columnar phase. 1so, isotropic liquid.

L2 FHERMNAY) 3a~3f AR
Table2 Thermotropic properties of triphenylene-containing discogens 3a~ 3f

Mesophases, transition temperature and enthal py changes

Compd. R

Second heating/’C (AH, kJ/mal) First cooling/’C (AH, kJ/mal)
3a CsHy Col, 128 (2.6) Col,, 149 (10.4) Iso Iso 149 (11.6) Col,, 127 (2.6) Col,,
3b CsHyy Cry 61 (7.8) Coly, 137 (10.2) Iso 1s0 138 (10.2) Coly,
3c CeHis Cry 48 (40.2) Coly, 118 (7.6) Iso Is0 118 (7.6) Coly, 7 (30.0) Cry
3d C/His Cry 34 (29.8) Coly, 112 (6.4) Iso Is0 112 (6.6) Col, —9(19.5) Cry
3e CgHyy Cry 37 (44.5) Cal;, 99 (4.9) Iso 1s0 99 (4.4) Coly, 3 (40.2) Cry
3f CoHig Cry 36 (43.2) Col, 96 (5.2) Iso 1s0 97 (5.8) Coly, 1 (3.4) Cry

2 Cry, crystal state. Colp, plastic columnar phase. Col,, hexagonal columnar phase. 1o, isotropic liquid.
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Figure 6 Phase diagram of triphenylene discogens CigHe-
(OCrH2n+1)5(OCH,COOEY) (3a~3f)
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Figure7 Phase diagram of triphenylene discogens 5a~ 5f
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Table3 Thermotropic properties of triphenylene-containing discogens 5a~ 5f
M esophases, transition temperature and enthalpy changes

Compd. R

Second heating/’C (AH, kJ/mal) First cooling/’C (AH, kJ/mal)
5a CaHo Cry 70 (54.5) Col,, 132 (16.1) Is0 Iso 132 (15.8) Coly,
5b CsHu Cry 52 (32.1) Col,, 132 (10.6) Is0 Iso 131 (10.5) Coly,
5¢ CsH1s Cry, 24 (7.1) Cry, 30 (10.5) Col, 119 (9.2) Is0 Is0 118 (9.3) Coly,
5d CiHis Cry 28 (35.7) Col, 114 (9.3) Iso Iso 113 (9.3) Col;, —9(27.2) Cry
Se CgH1z Cry 41 (47.9) Col}, 104 (5.6) Iso IS0 104 (5.7) Coly, 6 (44.5) Cry
5f CoH1g Cry 28 (37.0) Col}, 100 (8.5) Iso Iso 101 (7.0) Col,, —1 (38.4) Cry

2 Cry, crystal state. Coln, hexagonal columnar phase. 1o, isotropic liquid.
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