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Synthesis and Property of Bent-Core Liquid

Crystal Compounds with Carbonyl Central Unit
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(Department o f Chemistry and Environmental Engineering , Wuhan Polytechnic University »

Wuhan 430023 ,China, E-mail :hjt7615 @126. com)

Abstract: A novel series of bent-core molecules (mPEPK) was prepared with a central bent

core based on 4, 4-dihydroxybenzophenone (DHBP), ester group bridge (—COO—), and

alkyl tails with different carbon numbers (m= 5, 6, 7, 8, 9, 10.).

The structures of the

titled compounds were confirmed by IR, 'H NMR, " C NMR, MS spectra, and their transi-

tion temperatures and phase textures were investigated by using differential scanning calori-

metric(DSC) and polarizing optical microscopy(POM).

A part of the compounds exist smec-

tic phase. Comparing with the similar compounds, the target compounds (m-PEPK) have

declined to a great extent in liquid crystalline phase transition temperatures.
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Fig. 2 Molecular structure of schiff compounds
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Fig. 3 Molecular structure of methylene mesogens
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Fig. 4 Synthetic route of target compounds(4a-4{)
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2.2.1 4-FEAERF BRI (D) AR

FEHEA o] 8 BE A R TR AE W 500 mL (1)
ORI A A-F I OE PR (76 g,
0.5 moD Fl SOCL (119. 0 g, 1 mol) ., $it % . fin 4
W3 5 hy % 78 SOCL ; W T 28 18 L 15 52 i
BT 41,9 g, 7= R . 98. 4% M H ik — L
a5
2.2.2 A4 - WAL ZEFE) AR

T2 A AL 1 100 mIL 45 He 3 W e <F 9
R U B T AR AL S Wk B Y 250 mL TR =
FB&Jf i A TG 7k ALCL (36,0 g, 0. 27 mol) Fl T
P S H B (100 mL) . pKER AR E] 0 °C L 28
P N Ak G A-HT SRR R TR B 4 (40. 9 g, 0. 24
mol) , 4 il i fin 2R L PR AR IR AR 0~3 C L5,
PRSRBEFE RN 2 ha vk IR BEFE 3 ho F
IR 8 B N T WA VKR TR IR A R, Ry
PEFEK At s R K2 A CH, Cly, ZEHR(50 mIL X
D EIFANLZ IKBEZE P PE . JEK Na, SO, T4
TR A AR, K OB EY WA
AR AR 41,3 g, %.85. 2% ,mp. : 144~146
°C;IR(KBr)v:2 930,2 844,1 700,1 606,1 510,
1245,1 177, 1 028, 827, 576; 'H-NMR (400
MHz,CDCl;)§: 3. 83 (s, 6H,—OCH; ), 6. 86 (d,
A4H, ] = 8. 8 Hz, Ar—H), 7. 23 (d, 4H,
J=8.8 Hz, Ar—H); “C-NMR (100 MHz,
CDCl,) 8: 55. 8, 114. 0, 130. 7, 131. 3, 164. 3,
194. 3;

2.2.3 4.4 -—H K = FFE) LSRN

Z: BRSCHERL 1307 1 TR 38 A Il i v B 48 L T4
B BTN 500 mL = LB H A 50 mL
T G R OE RN TR A 4, 4 - AR R R
(30.3 g,0. 125 mol) ., BBr; (40 g,0. 16 mol) i
80 mL CH,Cl, ¥ W . i+, I 8 h(TLC
B o AF IR RN OB BN TR UK-3h R 1 TR
B FE o B P K i L A R R [
{1/ 7 S A o S S S BB B DTN ETR 2N
25.6 g . ;5% 95.6%,

IR(KBr)y:3 396,3 175,1 610,1 494,1 439,
835(cm ') ;' H-NMR (400 MHz, CDCL,): 6. 82
(d,4H.J=8.6 Hz, Ar—H).7. 15(d. 4H.J =
8.4 Hz,Ar—H),7.28(s,2H,—OH),
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TERA WE T B P4 A T 4558 1Y [ml i v e 4
A1 100 mI 18 Fe i W 2F 79 100 mL = F R
MA A 4, 4-" B FKHEE 1.5 g7
mmoD) , X 1 b AR R 2. 7 g(14 mmol) , ff
bt By 4-— B 2 L ik B (DMAP) F1 - 8 19
CH,Cl, (30 mD  f s i N, N'-ZFF & B ik —
W (DCC) (2.9 g,14 mol) By CH,CL, (30 mD) ¥
W EE R FE 24 h(TLC 8 5 S 26 550, Jig
TR R Ak s 2R B8 =52 1) 6 N TR A ) 51
A 50 mL K FE A SR 0K W A HLE
Jo7K Na, SO, 9 s 28 T 50 R 28 5k B AE 2 By
PEA0, PR CAIR B : R O BE=20:1—>15:1),
B EEE R EER 3.6 g,/ %.91.4%, IR (KBr)
v: 2 953,2 923,2 846, 1 750, 1 710, 1 642,
1599,1 503, 1411, 1308,1 271, 1 214, 1 180,
1161,1 072, 1 015,930,880, 750 Cem ') ;' H-
NMR (400 MHz,CDCl;)¢8:0. 91(t,6H,—CH,),
1. 34 (t, 8H,—(CH,),CH;), 1. 67 (t, 4H,
—CH,—),2.71(t,4H, ArCH,—), 7. 33~7. 37
(m, 8H, Ar—H),7.92(d, 4H, ] = 8. 56, Ar—H),
8.13(d,4H.J =8. 16, Ar—H) ;" C-NMR (100
MHz, CDCl, ) §: 13. 99, 22. 50, 30. 79, 31. 42,
121.82,126.51,128.78,130.37,131.65,134. 99,
149. 82,154, 41,164. 76,194, 47; MS(m/z, %) :
562 (LM 1", 6. 8%), 547 ((M-CH, + 27",
29.5%), 533 ((M-C,H, ]", 7. 5%), 505 ([ M-
C,Ho]".8.1%),389([M-175+27,6.3%) ,175([ M-
3877, 100%) .,

) B A A 4, 4"- X (4-1F © o 5 2 I 480 38D
TR W R (6PEPK, 4b) . 4, 4"~ ¥ B — 5 W1
1.5 g (7 mmol), X 1E O ke AR H ig 2. 9 g(14
mmol) , 5 1 AR A 3.8 g, 7% 90. 7%, IR
(KBr)y:2 955,2 920,2 851,1 735,1 715, 1 643,
1601,1505,1 410,1 306,1 271,1 178,1 162,
1070,1 015,930,878,759(cm™") ;' H-NMR (400
MHz,CDCl;) §:0. 89 (t, 6H,—CH,), 1. 29 (t,
12H,—(CH,);CH,), 1. 62 ~ 1. 67 (m, 4H,
—CH,—),2.70(t,4H, ArCH,—),7. 32~7. 37
(m,8H, Ar—H),7. 92(d,4H, J = 8. 52, Ar—
H),8.13(d,4H, J =8. 08, Ar—H);* C-NMR
(100 MHz,CDCly) §:14. 08,22. 62,28. 92,31. 08,
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31.37,36. 13,121, 82,126. 52, 128. 78, 130. 38,
131.65,134.99,149. 81,154.42,164. 75,194, 42;
MS (m/z,%): 590 ((M ], 4. 6%), 576 ([ M-
CH,]".,20.4%).561([M-C,H;]",7.5%).449
([M-2C;H,, +1]",51. 3%),403 ([ M-189+ 2],
6.3%),189([M-4017,100%) ,

[ B A 1 45 4" (A-TF B s 26 2K T B 46 3
ZRHEA(7PEPK ,4c¢) ;4,4 - BRI HKPEN 1.5 g
(7 mmol) , X IE B fE FE R R 3. 1 g(14 mmol),
HE AR 3.9 g, %:90. 1%, IR (KBr)
y: Cem ') 2 953,2 923, 2 856, 1 745, 1 706,
1643,1598,1 503,1 411,1 307,1 270,1 214,
1179, 1161, 1071, 1016, 932, 884, 760
(cm 1) ;" H-NMR (400 MHz, CDCl;) §:0. 89 (t,
6H,—CH;), 1. 29 (t, 12H,—(CH,)—CH,).,
1.62~1.67 (m, 4H,—CH,—), 2. 70 (t, 4H,
ArCH,—),7. 32 ~7.37(m, 8H, Ar—H), 7. 92
(d,4H,J=8.52,Ar—H),8.13(d,4H,J=38. 08,
Ar—H) ;" C-NMR (100 MHz, CDCl;) 8 14. 08,
22.62, 28.92, 31.08, 31.37, 36.13, 121.82,
126.52,128.78,130. 38,131.65,134.99,149. 81,
154, 42, 164. 75, 194. 425 MS (m/z,%): 590
([M]",4.6%),576 ((M-CH, ]",20. 4%),561
([M-C,H;J",7.5%),449 ((M-2C;H,, +1717,
51.3%),4. 3([M-189 + 27, 6. 3%), 189 ([ M-
4017,100%) .,

[ B i 4.4 - (4-1F 3 e B 0K F 4R ) —
R (SPEPK, 4d) :4,4"-— % 3K HHE 1.5 g
(7 mmol) , X IEFE S F AKX H AR 3.3 g(14 mmol) ,
BEaER R 4.2 g, %, 92. 1%, IR(KBr)
v:2 954,2 866,1 734,1 711,1 640,1 601,1 505,
1404,1317,1275,1 215, 1072,1 015,950,890,
766 (cm ') ;' H-NMR (400 MHz, CDCl;)8:0. 91
(t,6H,—CH,), 1. 34 (t, 8H,—(CH,),CH,),
1.67(t,4H,—CH,—),2.71(t,4H, ArCH,—),
7.33~7.37(m,8H,Ar—H).7.92(d,4H, ] =
8.56,Ar—H),8.13(d,4H,J =8. 16, Ar—H);
C-NMR (100 MHz, CDCl;) §: 13. 99, 22. 50,
30.79,31. 42,121. 82,126. 51,128. 78, 130. 37,
131.65,134.99,149. 82,154, 41,164. 76,194, 47;
MSGm/z, %) : 646 ((M]" 4. 3%, 603 ((M-Cy H, +
21",7.6%),590 ([M-C,H, +17",6. 1%),520
([M-2C,Hy+2]",6.3%),431 ([ M-217+2]",

48.6%),339([M-309 +27",5.3%),309 ([ M-
337" ,4.5%),217([M-429]" ,100%) ,

I HR A A 44"~ WL (A-TE T FE K R B A ) — 2%
R (9PEPK, de): 4, 4-— B 5 — K Wl 1.5¢
(7 mmoD) , ¥ 1IE T-heFR R 3.5 g(14 mmoD) .15 H
OEPIR A 4.2 g, 77 % 88. 4%, IR(KBr)y:2 953,
2 923,2 856,1 745,1 703,1 643,1 598,1 503,1 411,
1307,1 270,1 214,1 179,1 161,1 071,1 016,932,
884,760(cm ') ;' H-NMR (400 MHz, CDCl,) §:0. 91
(t,6H,—CH,),1. 34(t,8H,—(CH,),CH;), 1. 67(t,
4H,—CH,—),2. 71 (t,4H, ArCH,—), 7. 33~7. 37
(m,8H, Ar—H), 7. 92(d,4H, ] = 8. 56, Ar—H),
8.13(d,4H,J=8.16,Ar—H) ;" C-NMR (100 MHz,
CDCl;)8:13. 99,22, 50,30. 79,31. 42,121, 82,126. 51,
128. 78, 130. 37, 131. 65, 134. 99, 149. 82, 154. 41,
164. 76,194, 47; MS (m/ =z, %) : 674 ((M]", 3. 8%,
632([M-C,;H, +171",5.2%),618 ((M-C,H, +1]",
6.5%),562([M-2C, Hy +2]" ,5.9%) ,445([M-231+
177 ,54.1%), 353 ([M-323 +21",7. 0%), 231 ([ M-
44377 ,100%)

) ER A A 44"~ WL (A-TE B8 o S R B A ) — 2K
Hfi] (I0PEPK, 4f): 4, 4-— ¥ 5 — X Hfi 1.5 g
(7 mmol) , ¥ IE BB FER iR 3. 7 g(14 mmoD) .15 H
AR 4.4 g, %.89. 2%, IR(KBr)y:2 955,
2 857,1 743,1 717,1 642,1 601,1 503, 1 411, 1 308,
1268, 1214, 1176,1 156.1 072, 1 016.932,879,759
(em 1) ;' H-NMR (400 MHz, CDCl;) 6 0. 91 (t, 6H,
—CH,), 1. 34 (t, 8H,—(CH,),—), 1. 67 (t, 4H,
—CH,—),2. 71 (t,4H, ArCH,—), 7. 33~7. 37 (m,
8H,Ar—H),7.92(d,4H.,J =8. 56, Ar—H),8. 13(d,
4H,J =8.16, Ar—H) ;" C-NMR (100 MHz, CDCl,)
9:13.99,22.50,30. 79,31.42,121. 82,126. 51,128. 78,
130. 37, 131. 65, 134. 99, 149. 82, 154. 41, 164. 76,
194, 47;MS Gm/ 2, %) : 702 ([M] ", 3. 5%), 689 ([ M-
CH,+17",8.2%).675([M-C, H; +27" ,36.8%),
646([M-C,Hy, +1]".6.5%),590 ([ M-2C4H, +
21,5, 9%), 445 ([M-245 4+ 11", 35.7%) , 245
([M-4577",12.8%) .,
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Table 1 Phase transition temperatures and enthalpy changes of target compounds (mPEPK)

Comp. Te./C [AH J/g] Tsw/CLAH J/g] Iso ATs./C
5PEPK + 138.72[79. 28] — -
6PEPK + 129.01[38.52] — -
7TPEPK « 117.39[47.25] + 128.90[103. 90] 11.51
8PEPK « 111.38[19.02] + 124.58[81.80] 13. 20
9PEPK + 101.07[13.07] + 122.79[36.50] 21.72
10PEPK + 97.15[35.26] « 123.42[44.56] 26.27
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