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Scheme 1 Synthesis route of compound BA*/12
a. n-C, Hys Br, K,CO5, DMF, reflux 24 h, 90 °C (yield 96.2%); b. KOH, C,H;O0H, 60 °C, reflux 15 h(yield
92.3%); c. 4-hydroxybenzaldehyde, DCC, DMAP, dry CH,Cl,, 25 °C, 20 h (yield 87.5%); d. C,Hs5 OH,
barbituri-cacid, 60 °C, reflux 4 h(yield 85.4%).

ZWOCHER[ 24 kA 2 F0 3. (6B 2. AEREIK, 1.20 ¢, 773 96.2%; m.p. 43~44 C
(SCHRME '), 44 C) . ABW 3. AR, 1.06 g, % 92.3%; m. p. 61~63 °C (CHME'™': 60 C).

ZRROSCHR[ 27 ] il & AR 4. dER 4, L ETCR A, 0.457 g, 77 # 87.5%, m. p. 58~
60 °C; 'H NMR(CDCI,, 400 MHz) , §: 10.0(s, 1H, CHO), 7.98~7.96(d, J=8.8 Hz, 2H, ArH),
7.39(s, 2H, ArH), 7.37(s, 2H, ArH), 4.08~4.02(m, 6H, 3CH,), 1.86~1.74(m, 6H, 3CH,),
1.50~1.44(m, 6H, 3CH,), 1.25(m, 48H, 24CH,), 0.89~0.85(t, J=6.6 Hz, 9H, 3CH,) ; C,H,,0,
TCEMT (%, FRIBAE) . C 76.46(77.07), H 10.54(10.61).

TEN, SRR, 78 100 mL P BRI PR O A EL HEZ R (5) (0.06 g, 0.42 mmol) | L&) 4
(0.32 g, 0.41 mmol) Fl 15 mL Jo/K L1, InFALRE RN 3 h. IR IE, BAKIKHZ) 90 <C
7K (150 mL) FIFZEE (150 mL) Peik 3 K, il R R 2 e E 2R 5 Fiik &4 4, T 60 CH
2, 155 0.31 ¢ BA /12 HEOR KB4, 2% 85.4%, m. p. 108~109 °C; 'H NMR (400 MHz,
CDCL,), 8: 8.60(s, 1H, C=CH), 8.52(s, 1H, NH), 8.37~8.35(d, J=8.8 Hz, 2H, ArH), 8.26
(s, ITH,NH), 7.40(s, 2H, ArH), 7.37~7.35(d, J=8.8 Hz, 2H, ArH) , 4. 08~4.02(m, 6H, 3CH,) ,
1.86~1.72(m, 6H, 3CH,), 1.50~1.42(m, 6H, 3CH,), 1.26(s, 48H, 24CH,), 0.89~0.86(m, 9H,
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3CH,); "C NMR(CDCl,, 100 MHz), &; 164.5(1C), 163.5(1C), 161.0(1C), 159.4(1C), 155.7
(1C), 153.2(2C), 149.5(1C), 143.5(1C), 137.0(2C), 129.7(1C), 123.3(1C), 122.2(2C),
116.0(1C), 108.8(2C), 73.8(1C), 69.4(2C), 32.1(3C), 29.9(6C), 29.8(6C), 29.7(3C), 29.5
(6C), 26.2(3C), 22.8(3C), 14.2(3C); Cy Hy, N,O, JTLE 3 HT (%, FLIB{E): C 72.88(72.94),
H9.51(9.52), N3.15(3.15); IR(KBr), #/cm™'; 3276(NH), 2919, 2852( CH,, CH,), 1728, 1686
(C=0), 1583, 1500, 1435, 1334(C=C), 1207, 1118(C—0—C).

LAY BA/T Y5 . SR 2 Fh2H 2 BT ER BRI ik 1 e [R) 500 TC K AR 0], A 4 55 BE IR R
ICBAY /12 FI1T? /12, B SR U7V (B 0% 2% ) , %I N AR ER 2T, T 30 CHzs T
4 dPL IR RRZSE R, 153 3050 1 4 B 8 AR [ 14 BA/T. "H NMR (400 MHz, CDCL,), 8: 9. 18(s,
1H, NH), 8.81(s, IH, NH), 8.60(s, 1H, C=CH), 8.36~8.34(d, J=8.4 Hz, 2H, ArH), 7.96(s,
1H, Thio-H), 7.60~7.58(d, 2H, J=8.0 Hz, ArH), 7.40(s, 2H, ArH), 7.37~7.35(d, J=8.4 Hz,
2H, ArH), 7.23(s, 1H, Thio-H), 7.00~6.96(m, 4H, ArH), 6.88~6.86(d, 1H, J=7.6 Hz, ArH) ,
5.35(s, 4H, 2NH,), 5.00(s, 2H, ArCH,0Ar), 4.08~4.00(m, 10H, 5CH,), 1.84~1.72(m, 10H,
5CH,), 1.48~1.46(m, 10H, 5CH,), 1.26(s, 84H, 42CH,), 0.89~0.86(m, 15H, 5CH,) ; IR(KBr) ,
p/cm”'; 3444(NH) , 2921, 2853(CH,, CH,), 1732, 1678(C=0), 1545, 1496, 1442, 1337(C=C)
1198, 1115(C—0—C).

2 GRSt

2.1 BAY/12 B RHETR

K HT POM WLEALE Y BA® /12 HYAHHE AR IR BE S S AHZS Y2, SR DSC RAE POM 75 i AR EE
AR BE (A DI 2 25 ARG AR A RIE(E, 253 T3k 1.l 1 ATLUE S, b9 BA /12 23 $43
PEAAAT O, TR TR AR R, BT 2 AME IR, 78 108. 2 °C I H B AR A ] AR A A 2 THIR 2=
137. 3 C I ELH R AR AR A8 S 2% 1 [P S 5 7RIS RE b, 76 136. 7 CIHMES ) BA /12 i 45wl [a] 1
WAL IR A, 7E 124. 9 Fl 114. 6 CIFH B2 N45 ik,

Table 1 Phase transition temperatures and associated enthalpy values of compounds
BA’/12, 1T?/12 and BA/T*

Transition temperature/°C [ Enthalpy change/ (k] - mol™) ]
Compd.

Cr,* Cr," Col " r I Col,,..° Cr,°
BA3/12 108.2(40.4) — — 137.3(30.0) 136.7(0.5) 124.9(13.8) 114.6(0.4)
1T2/12 67.0(3.76) 133.2(9.4) 172.1(22.9) 184.5(0.8) 182(1.1) 154.0(21.0) —
BA/T¢ — — 121 191 181 134 —

a.Transition temperature and enthalpy changes (in brackets) were determined by DSC ( peak temperature, first heating scan, 10 °C/min) ;
b. heating process, Cr: crystal; Col, . : rectangular columnar phase; /: isotropic liquid; c. cooling process; d. transition temperature determined by

POM.

LG BA /12 e A B BT S ER U [ W& 1(A) Fin ], HEN AR & Y
BA/12 (/N1 X SR AT 568 T R 2 A5 ) A S 0 L B c2mme XERR I T A (Col, /c2mm) ()
(110) F1(200) fir G AHVCEL W& 1(B) Fian ], vhB BA /12 JE LW AR AH R Col, /c2mm , fits S 4L
a,.=7.00 nm, b . =4.89 nm; /N X PFEATH IR R RICE A% ER [ E 1(C) Prr].
Col,, /c2mm FEAR KRR E EE (h) 7 0.45 nm, B (p) A 1 g/em’, WIS n=1/2(N,abhp/M) (H
oM AR ST N ARRBTRAMES 580 HHE I RAAEZ NS A 0 FEH A n=5. Hitk, 54
BA* /12 i FHERETL A 1 ANBE RN 1 AR ), B &l 7o HEBUE R 1 AR, fadE ik
FEHEAR K ITREAR (Col/c2mm) [ 40 1(D) iR ].

TESTF ISR | 2Pk e BE 5 77 B AR B AC B IRAE A B o0 T K EE 5 Mg S 8 Z a1 6
R, i Material Studio ( Version 6.0) {4l 1 43 W AE A% A B 1,59 nm, Z2 7k Le 5L 5 K N
1.72 nm.
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Fig.1 Texture of columnar phase at 123 °C(A), SAXS diffractogram at 130 °C(B) , electron density

map as reconstructed from the diffraction pattern of (B) (C) and molecular model the Col
phase(D) of BA®/12
22 SEEAEY BA/T HWRIERIERE
22.1 AHE A BA/T 4Lk K12 BAY /12, 1T2/12 BIE 59 BA/T BILTAMER. 54
SYFALE, ZEY BA/T i 3 LD AN AR 16 R

BLAE 3444 om™ ALEG 1 ASTENE, X B I TR w
=WETY R S A RS I N—H iR 3, X 3276 1728 1686

C R R L Z IR S = R i S SR 4T Al 7 11k

rec

FFHESL 2 BAY12 1 C — O W5 HR i 07 339 o
PRAE 1728 F1 1686 cm™ &b, Ti7EZ A4 BA/T Hhk 3444
%m%ﬁﬁiﬁiig, IL_HI)IEE 1732 ﬂ] 1678 cm_lﬂ‘, j{FE‘ 4000 35I00 30I0(J 25I00 2(JI00 15I00 1000
SREEARSS. BEIHRIE A ("H NMR) & 59 BA/T plem™?
) N—H {7 % (8 9.18, 8.81) 5 BA /12 1 Fig.2 FTIR spectra of BA*/12(a), 1T/
(68.83, 8. 51) MHIL MK HH o, #F—LUEE A 12(b) and complex BA/T(¢)
Y BA/T HEfE ™). SHE 5% BA/T h I 2R 5 =2 [ i 1 &kt (8 3).
H
N

N= 0
» \ ‘1<\],__7 Y/ 0 OCi:Hzs
Ci2Ha50 S N\/< “H-N 0
CioHas0 H O H

OCizHas
1T/12 BAY12

Fig.3 Schematic representation of hydrogen bonding between 1T>/12 and BA®/12

222 S4HE 44 BA/T R KB 7365 nm FIEIMT ST, 1T2/12 AR G998, 4
SEFEJREY BAY /12 51T /12 B85, IRAY BA/T DI K. N THFSE BA/T (DN RIS,
Bl 1T°/12 R (4x107° mol/L) , [a] HFP i AN AT A BA® /12 (11077 mol/L) W, 1% 2 1 72 Hh i
FIAR BA®/12 %W 09 SRR 7 L 00iR 25 . BA/T BHE i R A S Ko7 8 R e I e A {45
ARAE ABTEEIRE B TR (E 4), 8 BA /12 XF 1T2/12 B9 A ¥ KAVE )| Stern-Volmer 5 %%
K, =7.06x10" L/mol (€] 5). #EULHEN BA®/12 5 1T°/12 F A A5 , W4 1a] D A4 e i
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Fig.4 Fluorescence spectra of 1T>/12(4 pmol/L) in Fig.5 Stern-volmer plots of the fluorescence
DCM with increasing concentration of BA®/12 quenching of 1T?/12 by compound
¢(BA3/12)/(pmol - L™')= 0, 0.4, 0.8, 1.6, 2.4, BA®/12
3.2,4.0,4.8,5.6, 6.4, 7.2; A, =386 nm. Inset: F, is the fluorescence intensity of 1T*/12 without
the fluorescence of 1T2/12 and BA3/12, respectively in BA3/12; F is the fluorescence intensity of 1T2/12
DCM solution under UV irradiation at 365 nm. with different concentrations of BA3/12.

223 AHE4HW BATHIRGETH BA/12 K 1T2/12 2 POM[ K 6(A) FI(B) ], DSC F1 XRD W5
PR, TR 8 A TR R Y R 40 A 124~ 136 °C F 172~ 184 °C 5 i JNAE 154 CREE &
Y BA/T 7 POM WSS SR UAEAHS UG [ BT 6(C) ], dRZemHAs] 191 CHRAVESE L, E 8% BA/T
YR AT PV B B 8 5 2 AN A, B R T S e AR T 2 AR, 1B 4T TR B AR FH i AR 3
TR AR B’Jﬂfﬁﬁ

Fig.6 Texture of columnar phase of BA®/12 at 123 °C(A), 1T?/12 at 169 °C(B) and BA/T at 154 °C(C)
224 AHEEM BA/T WERFE  BAYV/12 FIT /12 1E LR LR ICIRTE A MLBERS , R &4
BA/T TELIR CFRHF P A RETE IBEIE. K452 5% BA/T I T LR ATE (2 mg/mL) SR T, IN#E5E 42
RIS, MR EN B =R, B TR RSO Sh, RCTE s Y (DA 7). BA/T JE U B
R B RO | HLBRZ S . KR R BE IR 40 €, BUFE R WIS, AT LAWLEE B BERBIE
TRV 5 Vo L BB IR R SIS, Rl T — ﬁﬁa%ﬁ#ﬂlﬁ LAV I B4 D RV I AL 5 1 52
IEXQL%JMJ‘?EI‘JI;E, M 18— AR K T AE W 25 B854 5 53— T T S0 B S5l e A1 T 0 A B s )

Rest Heating
o s—— e —
Shaking Cooling

Fig.7 Reversible thermo- and mechano-responsive gels of binary mixture BA/T in ethylacetate
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Fig.8 SEM image of xerogel formed by binary mix-

DAD-ADA ﬂg%ﬁéﬁ*@m‘ssj ’ ﬁé@ﬁ:gﬂ%ﬁ:%ﬂ% ture BA/T in ethyl acetate
GER:% {137y A
3 & it

BT — R L ZRBIE BRI 5 BA /12, ISR T L A 41IAT . AL WIRE F 41T AL
KITAEAR, 5 =B EY 1T /12 SRR R 25 DR 1T /12 PO K, 0N M pi 3k
RIS Y N JRE &Y. [Z SV RAWMYE, JFREME LR CHE A AL A B
BEIE , IRBEI X ST IR S (4 RCRAT Al S, [ SE I F) =24 R 2 IR S5 A 28 SEM AL UE
52 oy T S N e MERRAFE AR B ) R IR S B L R R Oy MO SR B S W kAT A 4 S
#HEsh 1.
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Synthesis and Properties of Barbituric Acid Based Taper Shaped
Rodlike Liquid Crystal Compound and Hydrogen Bonded Complex
with Triazine Derivative’

XIA Meng, PENG Xiongwei, GAO Hongfei, YAN Chao, CHEN Huiru, CHENG Xiaohong "
(Key Laboratory of Medicinal Chemistry for Natural Resource, Ministry of Education, School of Chemical Science
and Technology, Yunnan University, Kunming 650091, China)

Abstract A new kind of barbituric acid based taper shaped rodlike compound 4-{ [ 2,4 ,6-trioxotetrahydropy-
rimidin-5(2H) -ylidene | methyl | phenyl-3, 4, 5-tris ( dodecyloxy ) benzoate ( BA*/12) , consisting of a styrene
conjugate rodlike core with the barbituric acid at one end, and benzoate wedge unit with triple alkyl chain at
the other end was synthesized. The properties were investigated with polarising optical microscopy ( POM) ,
differential scanning calorimetry ( DSC), X-ray diffraction ( XRD ), scanning electron microscope ( SEM ) ,
infrared spectrum(IR) , nuclear magnetic resonance(NMR) spectroscopy and fluorescence emission spectrum.
Compound BA’/12 can self-assemble into columnar liquid crystalline (LC) phase with ¢2mm lattice. The
structure of complex BA/T between BA’/12 and triazine 6-[ 5-(4-{[ 3, 4-bis ( dodecyloxy ) benzyl ] oxy |
phenyl ) thiophen-2-y1]-1,3, 5-triazine-2 ,4-diamine (1T%/12) was initially identified via IR and '"H NMR. This
complex BA/T showed both liquid crystalline property in its pure state and supramolecular organogels with
three-dimensional networks in organic solvents.

Keywords Barbituric acid; H-Bonding; Liquid crystal; Organogel; Fluorescence quenching
(Ed.. P, H, W, K)
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