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Synthesis and Property of Unsymmetric Bent-core Liquid Crystals
Based on 2,5-Disubstitueted-1,3,4-oxadiazole

Mao, Zhipeng” You, Hongjun* Wang, Kun“ Zhang, Zhiyong™*

Dai, Zhiqun” Xiang, Ying”
(“ Department of Chemistry and Environmental Engineering, Wuhan Polytechnic University, Wuhan 430023)

Guan, Jintao”

¢ Department of Technology Institute and Information Engineering, Guangdong Polytechnic University, Guangzhou 510006)

Abstract Two novel series of bent-core liquid crystals (9a~9e and 10a~10e) were prepared with a central bent core based
on 2,5-disubstitueted-1,3,4-oxadiazole, ester group bridge (coo), alkyl tails with different carbon numbers (n=5~9), and one
side wing substituted by fluorine atom. The structures of the target compounds were confirmed by IR, "H NMR, *C NMR,
MS, and their transition temperatures and phase textures were investigated by using differential scanning calorimetric (DSC)
and polarizing optical microscopy (POM). The result suggested that all target compounds had right chemical structure. All
compounds 9a~9e and 10a~10e exhibited nematic phase and existed wide temperature range of nematic phase. The widest
range of nematic phase was 78 ‘C. The temperature range of nematic phase of compounds 9a~9e with lateral monofluo-
ro-substituted benzene was more narrow than compounds 10a~10e with lateral difluoro-substituted benzene. Moreover,
compounds 9a~9e showed odd-even effect.

Keywords oxadiazole; unsymmetric bent-core liquid crystal; nematic phase; synthesis
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Figure 1 The structure of compound 1
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Scheme 1 The synthetic routes of target compounds
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Table 1 Phase transition temperatures and enthalpy changes of target compounds 9a~9e

F
N—-N
O
O
2n+1%~n CnH2n+1

Compd. n Phase transition temperatures (‘C) and enthalpy (J/g) AT\/C
9a 5 Cr 150 (62.19) Sm 192 (1.35) N 239 (1.10) Iso 47
9b 6 Cr 113 (37.06) Sm 137 (58.21) N 175 (1.10) Iso 38
9¢ 7 Cr 137 (34.40) Sml 151 (7.50) SmII 162 (21.80) N 218 (2.35) Iso 56
9d 8 Cr 94 (18.26) Sml 129 (9.76) SmlI 144 (6.15) SmllIl 169 (17.84) N 202 (2.20) Iso 33
9e 9 Cr 127 (21.82) Sml 142 (3.92) SmII 167 (12.86) N 195 (0.65) Iso 28

“ Cr A& A, Sm AL EAH, N A G, Tso o5 [ PEVRAA, ATy Ay i S1AR L3 5 .

5 R b RE AR B A T R I A AR R, A4
B 731 B )RS S8 AR A o TS E e 7 1.

R 2 RHEVMEEY 10a~10e (1A ARG E RIS L4
i, R 2 W AE: RIMLEY) 10a~10e #2751
M, HARSIRR L O %8, 581k 78 'C (10b), FE%E
R i i AR B A MG, 1) HUARE P VG AR A 1% R AIME
HWL EAER D, R 10a f1 10e fF7EIT S, HiE
sirs AL B2 5 L (] 2).

F2 HGEY 10a~10e (AR E RIS ¢
Table 2 Phase transition temperatures and enthalpy changes of
target compounds 10a~10e

F
N—N
0o / )\©\ o]
O
O
Ha 1C/®/”\ O)X\@\
e P CnHan1

Phase transition temperatures (‘C)
and enthalpy (J/g)

Cr 158 (70.01) Sm 199 (1.10) N

239 (1.34) Iso

10b 6 Cr142 (54.13) N 220 (1.24) Iso 78

Cr 121 (10.51) Sm 141 (48.16) N

Compd. AT\/C

10a 5

1 2
Oc 7213 (0.80) Iso 7
10d 8 Cr139(58.37) N 196 (0.68) Iso 57
10e 9 Cr 144 (46.54) N 198 (0.88) Iso 54

“Cr bR, Sm IR A, N SIS, Tso 9 FRIFER IR, ATy 9FI5]
AR

FGRBAL G 9a~9e [AIIL der A TG BE ¥ FE )
IR &4 10a~10e (1958, HIT@ARFIRZ, &
5119 B BRI (5% 5 M) L &R 51 10 2. (e
AT e A 5 A B ot A AT B IR, X 2 2 N
PRESEEEEC, JrTRAENN, 3 R T B R,
TN T 2 A EARE L 0, SR A, Stk
i, BEE AR EE RS, (R i hn 1R ki e 5
CARATER 3 Z TV BEE, SRSt 70 )R B AR A 5 ik
/N, W BB S T B 51 KT R 5170, 2
BT df A ANk, 1A B0 0 i A A o e 0%
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Figure 2 The phase distribution of compounds 9a~9e and
10a~10e
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BT 56 /171 °C, AyAIEEIMT 7122 C. AT, #ET
HIFIN, A FI T BEARAG A PRI r R ) 40 A 7 T
FE, WARTHE TSP 5 AR R L,
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Table 3 Phase transition temperatures of compounds 1, 9¢ and
10c

N—
/)\©\
s C715

Phase transition

. X Y . AT\/C
Compd temperature/ C v
Cr 148 Sml 166 SmlII
1 H H 173 N 222 Iso 49
Cr 137 Sml 151 SmlII
o Fol oN218Ts0 56
10c F F Cr121 Sm 141 N 213 Iso 72

 Cr R ARA, SmONIE SR, N AT S, Tso 9% A RIPE R, AT ATI51
Al R Vi

1.3 1£&4% 9c 1 10a BUEASLEEHEE ST

Pl 3 4 HAsib &4 10a (1) DSC #h £ F1 POM 4544 .
B 3a /] %0, th-&W)10a7E 158 CHEANTRSEA, Mk
FHALAR il dm A, BRGS0 158 °C; m#kE] 198 CHY,
HI SR ARG AR M B A, — i &, I AR ALy A 4
FHR R AR IOR, (HS # AR A1) 10a 75 198 CHY
I FRAAR /], IR ) A R — B AR InFAE)
239 CHF, A FIARRE A A& m FE RS, NG s. B
3bﬁﬁﬁ%%%ﬂmﬂﬁﬁﬁ#&nscﬁmﬂmﬁ
HEMEE R, BT A, B 3¢ NEMRLED
10a FHEEFEHTE 230 CH FIRE MR, & T4
FHIZ5 ).

Kl 4 2L &Y 9e TETFHEIIFEF, ANERE T IMAs
SERAAEIE L. LAY 9¢ 7E 141, 145 F1 155 “CHH435
R =AAFERE A SmI(E 4a). SmII(E] 4b),
SmIII(K 4c); 1I7E 162 CULAEFEERER M, HIH—F
B B X IR AT I 2R EE R, X PR 25 45 44 2 )
FIAAS, FFEA FYER P AR FRRE S5 fRr i, X FhAE
umﬁ%ﬁﬁﬁﬁzﬁmI%%%%mwmﬁ%m%
FEARA, A AT e ARV SR AR S S5O 4d. 4e BT
N, EE e F BRSSP S e
Pl 4 S BRI 1) B AR AS 45 7

2 #ig

ASCEHE R T A RIHE 10 ANEE A RS
Hi T S AL &%) 9a~9e F1 10a~10e, AT H HirL&)
HR 2 22 AL (DS C) M G B WA (POM) I & Hvik i
FIES. gRRY: REAAYE 2R SAAEZ, M H
SR IR B VS E ) M S, FHEik 78 C (10c);
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B3 Hisfba% 10a (1 DSC #hZk(a) AL 178 CH I & AH
BEHI(b) (100X)FIFE 230 CHE [ FIAAR A ZE K (c) (100X)
Figure 3 DSC curve of target compound 10a (a), the smectic
textures at 178 C (100X) (b) and the nematic textures at
230 ‘C (100X) (¢)
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H MR, w7 LAk N R e 51 g, FR4E dh A,
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B4 LGP 9c AR N W B A A AR A LA S5 14( X 100)
Figure 4 Optical textures of compound 9c¢ under different temperature (X 100)

3 X
3.1 UHFES5HF

Thermo A & 330 FT-IR B4 %1E4L; Thermo 2
H LTQ XL &5t i4%, ESI B J5(35 eV), IE A maiifE
A4 E >99.999%); Varian /A @] INOVO 400 MHz 1%
WEFLARA(TMS WAR); dbaiZe 5 A m) X-4 BY37 B
A TA A7 Q-10 B ZHAFHTHFE1X.

4-1F R FEH R (99.5%), b6 B TH R A F;
4-FEFRHR(CP), E A& B AF AR AF]; 2-
B -4-HE IR R (99.5%), A F T Rk a0k TF
B F]; HoAb 35 At 4k, A = 3K, 2,5-—
S-4- A IR 4-1F QIR IR 4-1E FRIL R R
4-1F IR RN 4- 15 T- 36 2% H R 140 2 AN St == A5 k.
3.2 XWHE
3.2.1 4-EIR T BLA(2a~2e) 89 A A%

FEREAT 1ALV B AT 1) 250 mL ) 5 11 [ S
BRI 4-1E B 22K H ER(0.1 mol)FT SOCL, (50 mL),
[ 4 h. HEZ&H SOCL, FRAIAFFZE(10 mL X 2)i#/E
AR HFRAN SOCL, 19K 2a~2e!", .

[ B o8, 2- -4~ F 480 R 28 R I S (3a) 1 2,5- -4~
A O H R SU(3b).
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222 4-FRAKRTERCE4)HE )

TEZEE NP, 250 mL 18 R ;i T
) B3 VA AITEL R A 500 mL = FUf P AN A FR R
FERFFR(91.3 g, 0.6 mol)FITE/K ZEE(300 mL), VKL
M2 —5 C. 22180 SOCL, (100 mL), 4% A
L0 C; WEE, BATIRER, FENAE 8 h. fF1k
Ik, AEER; BRPRAREIAIKKQR00 mL)F 7
SR, U, R ZBR(100 mL X 3)FEHUCA HL
Z; AIAHUZE, FH 10%H Na,COs it £ . &1
VAR, WEEIRE RN, 15 95.5 g Jo i A 413, e
92.2%. b.p. 128~130 °C/667 Pa(SCHkE!Y: 263 C).
223 4-F RAR T BBH(S) 89 A %

TR [l A B 1) 500 mL = [RJEFSR A
&40 4 (97.3 g, 0.54 mol). 7K&H(40.6 g, 0.65 mol)Fll
To/K CEE(140 mL), FHEZE 80 ClHIYE 12 h. {510,
FEA G, TR, g, KyeErE T, #5701 ¢
AR A= sU4P PR 78.1%. mp. 104~
105 C(CHA{E™: 104~106 C); IR (KBr) v: 3332,
3056, 2937, 2839, 1619, 1575, 1496, 1443, 1341, 1326,
1257, 1186, 1174, 1037, 930, 845, 609 cm .

224 2-F-4-F AHA-N-(4-F B AR T B )R T BB
(62) 89 & 5%,
TEREH 100 mL BRI ;. A A EE AE R

http://sioc-journal.cn/ 2579
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T 100 mL = HFEJEERH IMAED) 5 (8.3 g, 0.05
mol) I 70 mL FHid b, Bkt vKERHAEIZES C,
ZEM AL & 3a (9.4 g, 0.05 mol) ) FAE(30 mL)VE R,
BHRELE 10 CULR. KM 2 h 5, BATHE=R, &
ZRINIE] 90 C, SN E N A E AR AR . 15 1
, AH R ER, KRR ORI IE, R g
ANVKKH T, BE. e, BT, TKOREES &, 5
3 12.5 g AGER A 6", P72 78.6%. m.p. 215~
216 C; IR (KBr) v: 3226, 1635, 1605, 1585, 1512, 1476,
1355, 1288, 1180, 1027, 1012, 841, 752, 607 cm .

A A 8 2,5- -4 AU R -N'-(4- PR AR 2 O FR
F)ZK LR 6b), 15 12.7 g AEPREE, 77K 753%.
m.p. 234~236 °C; IR (KBr) v: 3224, 1632, 1603, 1582,
1515, 1471, 1350, 1288, 1254, 1179, 1027, 1012, 841, 800,
752,605 cm .

225 2-2-#R-4-F AAERE)-5-(4-F AAERHEL)-1,34-
" el (Ta) b9 A AR

R RIRARE . TREAEREZY 250 mL =
R, IMAILEY) 6a (12.5 g, 0.0393 mol)All
POCl; (116 mL), FHEZE 100 CE 10 h. 45 1hn#k.
WIEZA LR POCL, B R MIREEBFIA 200 g #
UK, BEEE, BRE. DR, BEAOKBE R, FIJGK HEE
FLEE. g, BT, 5 113 g AR ARREE 720,
FEE 95.8%. mp. 188~192 ‘C; '"H NMR (400 MHz,
DMSO-dg) 6: 3.88(s, 3H), 3.96 (s, 3H), 7.02 (d, J=8.6 Hz,
2H), 7.08 (t, J=8.4 Hz, 1H), 7.80~7.88 (m, 2H), 8.05 (d,
J=8.6 Hz, 2H); "’F NMR (376.29 MHz, DMSO-d) : —
133.6; IR (KBr) v: 3063, 2949, 2844, 1623, 1495, 1469,
1416, 1332, 1253, 1173, 1133, 1022, 834, 743, 655 cm .

[ B % 2-(2,5- i -4- P AR R R )-5-(4- FR AU OR
3)-1,3,4-1E I (7b), 15 11.8 g A AR E K b, 7=
F 94.5%. m.p. 183~187 ‘C; 'H NMR (400 MHz,
DMSO- dg) d: 3.92 (s, 3H), 4.03 (s, 3H), 7.18 (d, J=8.7
Hz, 1H), 7.39 (t, J=8.8 Hz, 1H), 7.86~7.95 (m, 2H), 8.10
(d, J=8.68 Hz, 2H); "°F NMR (376.29 MHz, DMSO-dj) ¢:
—102.4, —136.8. IR (KBr) v: 3056, 2955, 2852, 1633,
1612, 1519, 1498, 1470, 1444, 1397, 1340, 1260, 1177,
1159, 1016, 878, 823, 744, 650, 626 cm .

22,6 2-2-R-4-HERE)5S-@-HERE)134-E=
vl (8a)#Y A %,

TEREA WIS « 5 T8 00 [l VA i AR S o
1) 100 mL = H R KR H I T8 5] PysHBr (19.2 g,
0.12 mol)MITE7K AICI; (24.0 g, 0.18 mol), ik, Hidk,
TE R TR, PRI TR R (G0 mL) MR &
)72 (9.0 g, 0.03 mol), FHEEIVE 8 h. {5 1L, EHH

2580 http://sioc-journal.cn/
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SONEBAR N R R R (5 mL)YFIVK (100 g) IR A b 78701
Pk, B E. Mg, TOKFBEES &, #ik, BT/8
7.6g EEMAREE 8al'7), 2K 93.6%. m.p. 338~
340 ‘C; '"H NMR (400 MHz, DMSO-dy) d: 5.37(s, 2H),
6.63 (d, J=8.4 Hz, 1H), 6.86 (d, J=8.0 Hz, 2H), 7.16(s,
1H), 7.60 (d, J=8.0 Hz, 1H), 7.96 (d, J=8.4 Hz, 2H); "F
NMR (376.29 MHz, DMSO-d;) 6: —133.2; IR (KBr) v:
3396, 3175, 1610, 1494, 1439, 835 cm ™.

[ H AR 2-2,5- G -4-FR 3 IR Ok )-5-(4- R B R
F5)-1,3,4-IE —14:(8b), 15 8.1 g AR AIRE 4 8b, =K
92.8%. m.p. 329~332 ‘C; '"H NMR (400 MHz, DMSO-
dg) 0: 5.28 (s, 2H), 7.15 (d, J=8.7 Hz, 1H), 7.43 (t, J=8.5
Hz, 1H), 7.82~7.96 (m, 2H), 8.21 (d, J=8.68 Hz, 2H);
YF NMR (376.29 MHz, DMSO-d¢) 6: —103.8, —
137.6; IR (KBr) v: 3161, 3063, 1609, 1588, 1495, 1438,
1321, 1287, 1231, 1171, 838, 816, 745, 656 cm .

227 BiARLA 4 9a~9e A= 10a~10e 4 Ak

TERA TIRE R RRAEE . 100 mL 18 KM
Sy BRI S EEAR 1) 100 mL = 1 B RS H
AELAY) 8a (0.5 g, 1.84 mmol)Fl1 40 mL T-Jiet Antk g,
VKB RN L &4 2a (0.71 g, 3.7 mmol). Y, Fhi[nl
Wt 10 hy AR RN, B RSB UK- RV A,
A1 pH=5, Hrii KEREGRE K. 52514 1 mol/L Na,CO;
TR K e, HhiE, H 5 SRR A 2 AT SR 4l [ vE
VA B @ V(LR AER)=10 1], A ik 45 8,
5 0.78 g IR AR [E 1A 9al'™) 773K 68.3%. m.p. 150~
152 °C; "H NMR (400 MHz, CDCl;) d: 0.91 (t, J=7.8 Hz,
6H), 1.35 (d, J=8.4 Hz, 8H), 1.65~1.70 (m, 4H), 2.71 (t,
J=8.2 Hz, 4H), 7.23~7.29 (m, 2H), 7.32 (d, J=7.9 Hz,
1H), 7.37~7.43 (m, 2H), 8.10 (d, J=7.1 Hz, 1H), 8.12 (d,
J=17.6 Hz, 4H), 8.16~8.20 (m, 1H), 8.22 (t, J=7.8 Hz,
2H); "F NMR (376.29 MHz, CDCl;) §: —107.10; IR
(KBr) v: 3042, 2926, 2854, 1748, 1734, 1617, 1496, 1476,
1270, 1215, 1180, 1133, 1062, 764, 746, 699 cm™'; MS (35
eV) m/z (%): 620 (M", 9.8), 603 (14.6), 579 (27.2), 447
(79.8), 175 (100). Anal. caled for C35H3,FN,Os: C 73.53, H
6.01,N 4.51; found C 73.34, H 5.98, N 4.47.

FH AR 9b: 14 0.85 ¢ AR AMRME M, 7%
70.8%. m.p. 112~114 °C; '"H NMR (400 MHz, CDCl) o:
0.89 (t, J=7.8 Hz, 6H), 1.30 (t, J=8.4 Hz, 12H), 1.62~
1.67 (m, 4H), 2.70 (t, J=8.0 Hz, 4H), 7.24~7.28 (m, 2H),
7.32 (d, J=7.9 Hz, 1H), 7.37~7.43 (m, 2H), 8.10 (d, J=
7.1 Hz, 1H), 8.12 (d, J=7.6 Hz, 4H), 8.16~8.20 (m,
1H, ), 8.22 (t, J=8.2 Hz, 2H); '’F NMR (376.29 MHz,
CDCly) §: —107.35; IR (KBr) v: 3040, 2925, 2852, 1745,
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1732, 1616, 1502, 1462, 1266, 1216, 1176, 1130, 1060,
758, 744, 695 cm” s MS (35 eV) m/z (%): 648 (M", 10.8),
635 (14.6), 629 (100), 461 (65.7), 189 (82.1). Anal. calcd
for C4H4 FN,Os: C 74.05, H 6.37, N 4.32; found C 73.92,
H 6.32, N 4.29.

[FFEG % 9¢: 13 0.85 g HH IR AR, =2 69.2%.
m.p. 136~138 °C; '"H NMR (400 MHz, CDCl;) ¢: 0.89 (t,
J=8.2 Hz, 6H), 1.29~1.34 (m, 16H), 1.67 (t, J=8.0 Hz,
4H), 2.71 (t, J=8.4 Hz, 4H), 7.24~7.26 (m, 2H), 7.34 (t,
J=8.6 Hz, 4H), 7.42 (d, J=8.6 Hz, 2H), 8.10~8.13 (m,
4H), 8.22~8.26 (m, 3H); '’F NMR (376.29 MHz, CDCl,)
5: —107.16; IR (KBr) v: 3033, 2922, 2851, 1743, 1728,
1610, 1492, 1476, 1266, 1211, 1174, 1127, 1057, 758, 744,
699 cm™'; MS (35 eV) m/z (%): 676 (M, 4.8), 658 (100),
633 (30), 542 (50.3), 419 (32.9). Anal. calcd for C4HysF-
N,Os: C 74.53, H 6.70, N 4.14; found C 74.38, H 6.67, N
4.16.

[FHEEA R 9d: 15 0.86 g HEEHIR A, =2 65.7%.
m.p. 94~95 C; 'H NMR (400 MHz, CDCl5) ¢: 0.89 (t,
J=8.1 Hz, 6H), 1.32 (d, J=7.8 Hz, 20H), 1.63~1.68 (m,
4H), 2.71 (t, J=8.4 Hz, 4H), 7.24~7.28 (m, 2H), 7.34 (d,
J=6.8 Hz, 4H), 7.42 (d, J=8.6 Hz, 2H), 8.10~8.14 (m,
4H), 8.21~8.26 (m, 3H); '°’F NMR (376.29 MHz, CDCl,)
5: —107.16; IR (KBr) v: 3033, 2922, 2851, 1743, 1728,
1610, 1492, 1476, 1266, 1211, 1174, 1127, 1057, 758, 744,
699 cm™'; MS (35 eV) m/z (%): 704 (M", 5.6), 685 (98.6),
661 (32), 633 (28.6), 557 (47.3). Anal. caled for
C4HiFN,Os: C 74.97, H 7.01, N 3.97; found C 74.81, H
6.97, N 3.94.

[FFEG % 9e: 13 0.88 g H MR MR, =2 65.1%.
m.p. 126~128 °C; '"H NMR (400 MHz, CDCl;) ¢: 0.88 (t,
J=8.8 Hz, 6H), 1.30 (t, J=8.4 Hz, 24H), 1.66 (t, J=8.0
Hz, 4H), 2.71 (t, J=7.6 Hz, 4H), 7.24~7.28 (m, 2H), 7.34
(d, J=6.9 Hz, 4H), 7.42 (d, J=8.6 Hz, 2H), 8.10~8.13
(m, 4H), 8.21~8.25 (m, 3H); ’F NMR (376.29 MHz,
CDCly) 6: —107.14; IR (KBr) v: 3033, 2922, 2851, 1743,
1728, 1610, 1492, 1476, 1266, 1211, 1174, 1127, 1057,
758, 744, 699 cm ™ '; MS (35 eV) m/z (%): 732 (M", 4.6),
713 (97.0), 675 (40.6), 662 (18.5), 571 (47.3). Anal. calcd
for C4Hs3FN,Os: C 75.38, H 7.29, N 3.82; found C 75.23,
H 7.25,N 3.85.

B & A 10a: 75 0.82 g A GEHIR &K, 72X
69.8%. m.p. 157~159 “C; "H NMR (400 MHz, CDCl;) o:
0.91 (t, J=8.2 Hz, 6H), 1.34~1.39 (m, 8H), 1.63~1.71
(m, 4H), 2.71 (t, J=8.4 Hz, 4H), 7.32~7.36 (m, 4H), 7.42

Chin. J. Org. Chem. 2015, 35, 2575~2582

© 2015 Chinese Chemical Society & SIOC, CAS

(d, J=8.6 Hz, 2H), 8.01~8.05 (m, 2H), 8.11~8.13 (m,
4H), 8.23 (d, J=8.7 Hz, 2H); ”F NMR (376.29 MHz,
CDCly) 6: —112.53, —130.73; IR (KBr) v: 3036, 2954,
2927, 2857, 1742, 1609, 1485, 1285, 1204, 1179, 1145,
1068, 1016, 817, 745 cm™'; MS (35 eV) m/z (%): 638 (M,
22.3), 622 (10.7), 612 (18.2), 526 (58.0). Anal. calcd for
C3sH3sFaN,Os: C 71.46, H 5.68, N 4.39; found C 71.27, H
5.63, N 4.36.

FH AR 10b: 5 081 g HGEEIRGAE, =R
65.8%. m.p. 142~143 °C; 'H NMR (400 MHz, CDCl;) 6:
0.90 (t, J=7.9 Hz, 6H), 1.33~1.38 (m, 12H), 1.62~1.70
(m, 4H), 2.71 (t, J=8.2 Hz, 4H), 7.30~7.35 (m, 4H), 7.42
(d, J=8.6 Hz, 2H), 8.00~8.04 (m, 2H), 8.11~8.15 (m,
4H), 8.23 (d, J=8.7 Hz, 2H); ”F NMR (376.29 MHz,
CDCly) 6: —112.55, —130.76; IR (KBr) v: 3036, 2954,
2927, 2857, 1742, 1609, 1485, 1285, 1204, 1179, 1145,
1068, 1016, 817, 745 cm '; MS (35 eV) m/z (%): 668
(4.5), 649 (17.8), 636 (4.60), 609 (100), 554 (48.3). Anal.
caled for C4H4oF,N,Os: C 72.05, H 6.05, N 4.20; found C
71.83, H 6.08, N 4.15.

HHA WK 10c: 150.83 g AEBENIREE, 755 64.5%.
m.p. 120~122 °C; '"H NMR (400 MHz, CDCl5) 6: 0.90 (t,
J=8.4 Hz, 6H), 1.32~1.37 (m, 16H), 1.60~1.1.69 (m,
4H), 2.71 (t, J=8.6 Hz, 4H), 7.32~7.36 (m, 4H), 7.42 (d,
J=8.6 Hz, 2H), 7.96~8.03 (m, 2H), 8.10~8.13 (m, 4H),
8.23 (d, J=8.7 Hz, 2H); '°’F NMR (376.29 MHz, CDCl;)
5 —112.48, —130.70; IR (KBr) v: 3036, 2954, 2927,
2857, 1742, 1609, 1485, 1285, 1204, 1179, 1145, 1068,
1016, 817, 745 cm™'; MS (35 eV) m/z (%): 694 (M*, 100),
676 (41), 665 (4.8), 638 (4.6), 526 (4.6). Anal. calcd for
C4H4FoN,Os: C 72.60, H 6.38, N 4.03; found C 72.41, H
6.42, N 4.06.

HE AR 10d: 75 0.84 g A EERSAE, %R
62.7%. m.p. 138~140 °C; 'H NMR (400 MHz, CDCl;) 6:
0.91 (t, J=7.6 Hz, 6H), 1.32~1.38 (m, 20H), 1.60~1.68
(M, 4H), 2.72 (t, J=8.6 Hz, 4H), 7.31~7.36 (m, 4H), 7.42
(d, J=8.6 Hz, 2H), 7.99~8.04 (m, 2H), 8.10~8.13 (m,
4H), 8.23 (d, J=8.7 Hz, 2H); ”F NMR (376.29 MHz,
CDCly) 6: —112.50, —130.74; IR (KBr) v: 3036, 2954,
2927, 2857, 1742, 1609, 1485, 1285, 1204, 1179, 1145,
1068, 1016, 817, 745 cm™'; MS (35 eV) m/z (%): 722 (M ",
10.9), 704 (58.2), 693 (6.7), 666 (7.2), 610 (38.5%). Anal.
caled for CyHysFoN,Os: C 73.11, H 6.69, N 3.88; found C
73.02, H 6.57, N 3.92.

HHA K 10e: 150.88 g AEBEIREE, 755 63.6%.
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m.p. 144~145 °C; "H NMR (400 MHz, CDCl3) 6: 0.91 (t,
J=8.2 Hz, 6H), 1.33~1.38 (m, 24H), 1.60~1.1.69 (m,
4H), 2.72 (t, J=8.4 Hz, 4H), 7.31~7.36 (m, 4H), 7.42 (d,
J=8.6 Hz, 2H), 8.01~8.05 (m, 2H), 8.11~8.13 (m, 4H),
8.23 (d, J=8.7 Hz, 2H); "’F NMR (376.29 MHz, CDCl;)
5. —112.55, —130.78; IR (KBr) v: 3036, 2954, 2927,
2857, 1742, 1609, 1485, 1285, 1204, 1179, 1145, 1068,
1016, 817, 745 cm™'; MS (35 €V) m/z (%): 751 (26.8), 732
(82.5), 722 (6.7), 695 (5.6), 636 (38.5), 581 (8.5). Anal.
calcd for C4Hs,F,N,Os: C 73.58, H 6.98, N 3.73; found C
73.46, H 6.92, N 3.76.

B kL (Supporting Information) HARLA Y IR,
'HNMR. "FNMR. MS i[5, LAK& DSC k. ixsefs
REA] PL G 2 AT P93 (http://sioc-journal.cn/) T %K.
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