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Tab.1 Ph 1 LTV f this series of crv '
ab. ase transition temperatures of this series o .
CTV de;vatives C crv '
CTV-A.CTV-D CTV-E s
Tn T T AT AT . CTV-B CTVC
CTV-A 187 192 5
CTV-B 185 260 .
CTV-C 250 250 ’ CTv
CTV-D 205 235 30
CTV-E 178 215 37 6
T, i T, ;T (AT= T.—
Tn. (1) CTV-A
4 CTV-A [27]. "H-NMR(CDC1; ,
400 MHz)¢§:3.42(d,3H,J=13.6 Hz,ArHaCHeAr),
3.80(s,9H,CO,CH,),3. 88 (s, 9H,OCH,),4. 03~
CTV-B CTV-C 4.09(m,6H,OCH,).4.58(d,3H,J=13.6Hz,Ar
, , HaCHeAr),6. 78 (s, 3H, ArCH), 6. 87 (s, 3H, ArC
, ) ;¥ C-NMR(CDCL, . 100 MH2):36. 4 (ArCH, Ar) .
, . 52.1(OCH,),56. 0(CO,CH,),67. 3(OCH,),113. 7,
CTV-A , i 117.6,131.5,134.1,145.9.148. 6 (ArCH) ,169. 9
) (CO,). Cys Hys Ons (%) :C 63.45,
CTV-D CTV-E ) , H 5.81; :C 63.32,H 5.90. MS(ESI" ,m/z2)
CTV-B CTV-C. 624. 63(M+Na™ ,calc. 647.8).
(2) CTV-B [28-29]
S AH, S CTV-A(0.582 g, 10 mmol) 250 mL
’ "OAS, T . . 60 mL (5.1
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2,90 mmol) . 4 h,

’ ’ ’

’ ’ ’

CTV-B(0. 495 g, 99%). 'H-NMR (DMSO-d; »
400 MHz)¢6:3.48(d,3H,J=13. 6 Hz, ArHaCHeAr),
3.75(s,9H,OCH,),4. 63 (m,6H,OCH,),4. 68(d,
3H,J =13. 6 Hz, ArHaCHeAr), 6. 99 (s, 3H, ArC
H).7.01(s,3H, ArCH) ;** C-NMR (DMSO-d; , 100
MHz)6:35. 5 (ArCH,Ar),56. 1 (OCH;),65. 6 (OC
H,).,114.2,115. 4,132, 0,133. 2,146. 0,147. 9 (CArC
H),170. 8(CO,). Cy Hy Oy, (%):C
61.85,H 5. 19; (%):C 61. 71, H 5. 43. MS
(ESI* ,m/2)582.55(M+Na", cale. 605.5).

(3) CTV-C Lo
35 C (0.334 g,4. 81 mmol) 10
mlL , , 10 mL (0. 631
g,9. 61 mmol) )
10 mL CTV-A(0.5 g,0.8 mmol)
) 1 h, , , 50 mL
1 mol/L , , 2 h, ,
, CTV-C(0. 495

g, 99%). ' H-NMR(DMSO-d; , 400 MHz)§:3. 45
(d,3H,J=13.2 Hz,ArHaCHeAr),3. 76 (s, 9H, OC
H;).4.36(m,6H,0OCH,),4.69(d,3H,J=13.2 Hz,
ArHaCHeAr),6.99(s,3H,ArCH),7. 07(s,3H, ArC
H).,8. 90(s br,3H, CONH), 10. 63 (s br, 3H, NO
H) ;¥ C-NMR (DMSO-d;, 100 MHz) ¢§: 35. 2 (ArC
H,Ar),55. 9(OCH;),67. 5(OCH, ), 113. 9, 116. 2,
131.6,133.3,145.8,147. 8C(ArCH) ,164. 5(CO).

Cy Hi N, Oy (%)>:C57.41,H5.30,N
6. 70; (%):C 57.21,H 5. 42, N 6. 67. MS
(ESIY ,m/2)627. 6(M~+Na" , calc. 650.8).

(4) CTV-D s

CTV-A(l g,1.6 mmol) 50 mL
. . 2. 33 mL 85% (
) , 18 h. CTV-A
, ., 50 mL
, ) CTV-D(1. 05

g, 97%). ' H-NMR(DMSO-d; , 400 MHz)§: 3. 48
(d,3H,J=13.5 Hz, ArHaCHeAr), 3. 78(s,9H, OC
H;).4.27(s br,6H,NH;).4. 33~4. 42(m,6H,OC
H,C0O),4.69(d,3H.,J=13.5 Hz, ArHaCHeAr) .,
7.02(s,3H,ArCH),7.10(s,3H,ArCH),8. 89(s br,
3 H,CONH) ;" C-NMR (DMSO-d; , 100 MHz) § :

35. 1(ArCH, Ar),56. 0(OCH;) ,68. 2(OCH,) ,114. 0,
116.4,131.8,133.4,145.9,147. 8(ArCH) ,166.9
(NCO). Cso Hys Og Ny (%):C 57.68,
H 5.81,N 13.45; (%):C57.78,H 5.98,
N 13. 41. MS(ESI",m/2) 624. 6 (M+ Na", calc.
647.6).

(5) CTV-E (3]

CTV-A(1 g.1. 6 mmol) 65 mL
. 48 h, . .
500 mL ., 4T
15 h, . 25 mL  95%( )
. CTV-E (0. 95 g,

84%). 'H-NMR(DMSO-d; ,400 MHz)§:2. 60(t,6H,
J=6.0 Hz,CH,NH,),2. 86(s br,6H,NH,),3. 09~
3.18(m,6H,NHCH,),3.49(d,3H,J=13. 2 Hz, Ar
HaCHeAr),3.79(s,9H,OCH;) ,4.40(d,3H,J =
14.8 Hz,OCH,) ,4.42(m,3H,J =14. 8 Hz,OCH,),
4.70(d,3H,J=13.2 Hz, Ar HaCHeAr), 7. 05 (s,
3H,ArCH),7.15(s,3H,ArCH) ,7. 92(br t,3H,CON
H) ;" C-NMR (DMSO-d; , 100 MHz) §: 35. 1 (ArC
H,Ar),41.0(NH,CH,),41. 2(NHCH,),56. 4 (OC
H;),69.4(OCH,),114.4,117.0,132.3,134.0,
146.2,148. 2(ArCH),168. 7(CONH). Cys
H,s N; O, (%):C 61.00,H 6.83,N 11. 86;

(%):C 60.95,H 6.82,N 11. 85. MS(ESI" ,m/
2)708. 8(M+Na', cale. 731.8).
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Synthesis and Thermotropic Liquid Crystallinity Study of
Novel Cyclotriveratrylene Derivatives

HU Xiao-lan® ,CHEN Dan-mei, YANG Liu-lin,CAO Qing.ZENG Er-man,DONG Yan-ming

(Fujian Provincial Key Laboratory of Fire Retardant Materials, College of Materials, Xiamen University, Xiamen 361005, China)

Abstract: A novel series of cyclotriveratrylene derivatives (named as CTV-A,CTV-B, CTV-C,CTV-D and CTV-E) were synthe-
sized by cyclization-derivatization method, which was different from traditional synthesis route as monomer derivatization first, then
cyclization. Chemical structure of these derivatives was characterized by NMR, elemental analysis and mass spectrometry. Thermo-
tropic liquid crystallinity was studied by the combination of DSC and thermal polarized optical microscopy (TPOM). It was found that
the enhancement of intermolecular interaction of CTV derivatives led to their liquid crystallinity weakened, but crystallinity enhanced.
Compared with CTV-A, the melting temperature (T,,) and clear temperature (T.) of CTV-D and CTV-E both increase resulted by
hydrogen bonding between amino group and carbonyl group; and the flexible spacer —CH,—CH,— in CTV-E makes its T,, de-
creased, leading to a widest liquid crystal temperature-range. However, CTV-B and CTV-C are not thermotropic liquid crystal but on-
ly crystalline compounds,due to their strong intermolecular interaction caused by the introduction of carboxyl and hydroxyl groups.
Therefore, the liquid crystallinity of CTV derivatives can be controlled by the tuning of intermolecular interaction and conformation
entropy through rational molecular design.

Key words: bowlic liquid crystals;cyclotriveratrylene; self-assembly; thermotropic liquid crystal
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SCI

SCI El ISTP

85 32 5 122 5 22 15 43
122 132 69 323 6 43 36 37
359 232 26 617 76 130 58 95
104 15 1 120 19 16 22 47
86 21 12 119 8 15 23 40
41 23 2 66 1 11 11 18
77 30 9 116 15 20 21 21
41 138 141 320 3 9 11 18
1 39 19 59 0 0 1 0
7 32 9 48 0 1 1 5
68 3 3 74 4 9 22 33
5 0 0 5 0 3 0 2
13 0 0 13 2 1 3 7
2 33 4 39 0 1 1 0
0 26 0 26 0 0 0 0
0 3 0 3 0 0 0 0
1 1 0 2 1 0 0 0
0 3 0 3 0 0 0 0
2 0 0 2 1 0 1 0
0 2 0 2 0 0 0 0

1014 765 300 2079 141 281 226 366




