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Synthesis of novel 1.2,4-oxadiazoles liquid crystalline compounds
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Abstract: In order to meet the different demands of the LCD matrix, a serious of 1,2,4-oxadiazoles
compounds was synthesized. These compounds were synthesized from aryl iodides through three
steps. Their constructions were confirmed by NMR, FT-IR and elemental analysis. The parameters
and the performances of these compounds were measured by POM and DSC. Some of these 1,2, 4-
oxadiazoles compounds not only have small optical anisotropy(An = 0. 107~0. 118) and large nega-
tive dielectric anisotropy(Ae = — 1.6 ~ —4, 3), but also have a wide nematic phase temperature
range. These compounds can be used in the LCD matrix to improve partial performance of the LCD.
The preparation method is of simple operation and low cost, which can also realize industrialization
easily.
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DA A o A1 R 8 25 H P L R AR Ok 6 T
A WE AL A W T oy TR S A B Ok
M 2RI 1 SCHRK T B VR M T T ke A
BT DL A S A T AR T T X
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149 T T8 A R B AR o A L 4R (NMIR) L JC &R 41
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Fig. 1 Synthesis of compound 4
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ARG W 4a R B, X GO BE 2 AT
A
2.3.1 3-4-U-AEAFRTHE)FE)S5-(ZA VT
H)-1,2,4-28 = vk (4a) 09 4 A%,

(D EER 4-(A-IE LR O 50 R (2a) 1)
B

] 250 mL WA, A 1.6 g (5.0 mmol)
1Y 4-(A-IERFEA O I MR AT 0.5 g (5. 0 mmol) i
Na, CO; , 2R G A 25 mL ) THF 1 3 mL ({5375
B OB AR RO E 140 CL 43I A 5.5 g (15.0
mmoD) i K, [Fe(CN) |, R ¥Fi B Ni6 h, K FR
A 300 mL 7K, 150 mL (4 Z 18 Z TG . 36 B4 W
JKAHH] 30 mL £ 1R L FRAHL 2 YA DA AL A
ERIKPE 2 WA IEA VLA, IE T 5 19 31 o 0[5 4K,
A RERHE L VCEMED : VIZERZERS = 1 #h R
7 e TR A5 B B A R AR 970 mg, I AR SAH £ 3%
4l GC A 95% . %K 85%

(2) ) A 1-2 3 5 B-4- (4-TE 9 3L 3R O 3)
K (3a) A

] 250 mL RN % A 1.2 g (5.3 mmol)
1Y 2a.556 mg (8.0 mmol) 1Y Eh FR 2 e Al 891 mg
(10. 6 mmoD) Ik PR = 4M , & A 30 mL ) L%, 1]
TR 6 he AERZRTIA 100 mL 7K, 20 mL 9
TR T B HE 53 W, KA A 30 mL £ 1R £ R 2
B2 v, A HUR i A B R oKk 2 kL B IR L
AH ST 15 21 1 [ A 1.3 g, 045 AR £33 4l i
GC J 96 %, W% 94 %,

(3) 3-(4-(4- N EE A & ) R E)-5-( =5 H
H)-1,2,4- 18wk (4a) 94 B

] 250 mL & M, A 521 mg (2.0
mmoD) i 3a Ml 483 mg (2.3 mmol) i = & &
PiF A 50 mL 9 H 2K, B9 R B 4 h, TLC Wi
RUIC RN SE4A . e T, b fE AT, A v ok itk
VR R e AR, 2 f5 < B E 45 IR S E
AR i 623 mg. WA SAH @3 4E B GC 2
99 % W% 92%,

WXL R .

'H NMR (CDCly, 300M): 8= 8.03 (d,
2H, ] = 8.3 Hz, Ph-H), 7.35 (d, 2H, ] =
8.3 Hz,Ph-H), 2.50~2.60 (m, 1H, Cy-H),
1.88~1.94 (m, 4H, C-H), 1.22~1.56 (m,
7H, Cy-H),1.05~1.09 (m, 2H, Cy-H), 0.92

(t, 3H, ] = 7.0 Hz, C-H);

BC NMR (CDCl;, 300M): 6 = 169.3,
165.7 (d,] = 44.2 Hz), 152.7, 127. 8 (d,] =
8.4 Hz), 122.5, 118.0, 114.3, 44.8, 39.7,
37.1, 34.1, 33.5, 20. 1, 14.4;

DIV AP

da: CisHy FaN, O, B (%) . C: 63. 89,
H: 6.26, N: 8.28; LM {H (%) . C: 64.22, H:
6.01, N: 8.14;

AR B N

y= 2 925, 2 360, 1 615, 1 477, 1 320,
1216, 1 161, 984, 769, 549 cm;

ARG R T S E Y da S5 IER .
2.3.2 2,6-=H4-(U-ERAFRTHEOEER) KA

5-(ZAF HA)-1,2,4-72 = vk (4h) 89 A%,

(DR 2,6- — -4-((4-IE N I O 5
HRE KNG (2b) 1A R

W5 2.3, 1 LHED) 2a F B M
BAAORELEE GC R 95% UK 88%.

) fE] A 1-2 3 g -2, 6- i -4-((4-1IE TN
EACHEH)KIH K G AR

R HIES 2.3, 1 £ (2)3a AL, M
BAAORELEE GC R 93% K 84 %,

(3)2,6- R -4-((4-IE P JE 3R O J) R 56 %
FE5-(Z R 3 -1,2, 4-T8 — m (4b) (95 %

W5 2.3, 1 LHR2) 4a F B W
BAAORELEE GC R 99% UK 88%.

MK EE R T .

'"H NMR (CDCly, 300M): &= 7.54 (d,
2H, J= 8.3 Hz Ph-H), 7.34 (d, 2H,J= 5.9
Hz, Ph-H). 7.31 (d, 2H,J= 7.1 Hz, Ph-H),
2.49~2.59 (m, 1H, Cy-H), 1.88~1.95 (m,
4H, C-H), 1.02~1.52 (m, 9H, Cy-H), 0. 92
(ty, 3H,J=7.0 Hz, C-H);

BC NMR (CDCly, 300M): 8= 162.9 (d, J=
6.3 Hz), 162.3, 159.5 (d, J = 6.4 Hz), 149.8,
147.7 (t, J = 10.3 Hz), 135.1, 127.9, 127.0,
117.8, 110.5 (dd, J= 22.5, 2.5 Hz), 101. 8, 44.5,
39.8, 37.1, 34.3, 33.6, 20.1, 14.5;

PIVE i LT

4b: Coy Hyy Fs N, O, FIBMEH (%) . C: 63.99,
H: 5.15, N: 6.22; SCM{E (Y. C: 63.45, H:
5.21, N: 6.08;
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y= 2 922, 1 641, 1 610, 1 557, 1 456,
1436, 1404, 1313, 1209, 1177, 1 032, 984,
870, 830, 546 cm !

RS R R TS E Y Ab G5 IER
2.3.3 3-(2-A-4-U-3-FTARELER L) F T )

FHS-(ZRFTHA)-1,2,4-8 =& (4do)
9 4R,

(D AR 2-95-4-(4-(3-H A R IE N B 3 2
HOHNE 2o A K

W 7EE 2.3, 1 LD 2a A AL, W
BARMOREAE GC H 97%, ILF 79%.

(2) Hr ] R 1-22 3 5 FE-2-F-4- (4-(3-H 4 3
IERE I E (30) B L

R kS 2.3, 1 228 (2)3a A AL, I
BRAOTELEE GC ol 94 % K 88 %

(3)3-(2-F-4-(4-3-H EH B IE W 5 A & 3D
R -5- (R 1,2, 4- T8 — M (4o) A I

R 7EE 2.3, 1 L2 da A AL, W
AR A GC y 992, 0% 82 %,

WXL R T .

"H NMR (CDCl;, 300M): §=7.96 (t, 1H,
J=7.8 Hz,Ph-H),7.14(d,1H, J=38. 3 Hz, Ph-
H),7.10(d, 1H, J =12.2 Hz, Ph-H), 3. 37 (t,
2H,J=6.5 Hz,C-H),3. 34(s,3H,C-H),2. 50~
2.58(m,1H,Cy-H), 1. 91(d.4H, ] =9. 3Hz, C-
H).0.85~1.64(m, 9H, Cy-H);

C NMR (CDCI3, 300M): &= 166.2 (d,
J=5.5 Hz), 162.7, 159.3, 155.3 (d, J= 7.6
Hz), 130.6, 127.8 (d.J= 7.7 Hz), 123.4 (d,
J= 2.8 Hz), 117.9, 115.2 (d, J= 20.5 Hz),
110.7(d, J=12.5 Hz), 73.2,58. 6, 44.5,37. 2,
33.9, 33.7, 33.2, 27.2;

IV [

de: CryHap FAN2 Oy HEAE (%) C: 59. 06,
H: 5.74, N: 7.25; LW{A (%) C: 59.42, H.
5.18, N 7.02;

ZLANEIE SR

v= 2925,1617,1479,1 319,1 215,1 163,
984, 757 ecm ™!

FIRERRW] L PR HE S W) dc BERIEHR .
3 %R5it

3.1 HXBRBHHUES XD

(1) AR AL A P 1 R 2 B AR Ak = R A
TA-2010 5 2= $1 43 B 9 5 43, >R FH 90 46 B 30
CLmFAGE AN 10 °C/min, FHELZE 300 C I E Y
T O O W B L B AR A P AU L O 5 R Y
P 2 H P R B 2 AR B A A

(2) BRLR R S Ak A W 10 O 2 45 1) b (A 2
i NAR-4T #4 Fa DU 4fr 5648, S T 846 I8 (589
nm), £ 25 CHE T, W2 h 90% (& 7 50
SLCO112 BRI & A1 10 % 5256 BA K W S Ak & 9
ISR AP no s na s T 515 2D 2 45 1)
SEPE A (An = ny - na) » FEAMESH 4l (100 %0) 52
B BV AR A W RO 2 45 1 S (A

(3) BRI b Ak B 0 1 HL 2 45 ) S 1 (Ao 2
K HIOKI 3522-50 AU AL 25 B LAY . 78 25°C
BT .1 kHz &4, € i 90 %6 (5T & 43 80O
SLCO112 AR & A1 10 %6 52 56 AR S ik & 9
M B SIRE W e M ey, TS 2 Y L 27
Bl FE Ae (Mg = ey — e1y)» T4 46
(100 %6) 52 56 B R W & Ak & W0 09 L 2= 45 ) S
(Ae),
3.2 HXBERSHMINELER

SR FH T A I L A5 B TR S B 3R
1R, 2R i 2 s,

®1 HEXMERSH

Parameters of liquid crystals

50 Rd " B mmamc
1a 0.118 ~43  C18.5S85.21
1 0.107 ~1.6  C66.7S72.1N
173.2 1
e 0. 115 —2.7  C42.61

TE:C RN AU S FIR AL A A 5 N2 IR VA% 10 51 48 5
1 3578 45 1l [ P A
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(a) Schlieren texture of the smectic phase of 4a at 85.1°C
during cooling
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(b) Schlieren texture of the nematic phase of 4b at 150.2 °C
during cooling
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Fig. 2 POM investigations of 3,5-disubstituted 1,

2, 4-oxadiazoles

3.3 gl

(D 2 WLV G 4a BA T A,
Ab ELAT T b A A B0 A AR S de AT WL
B AR U] — 285 UL R T 4 F 1Y
FEH L W 4-(4-1E T 30 O 368 L 45, 508 o
AR 3% T ) 45 3 BT VR AR 1 BRLAA

() MNEAK WL S Ak &) 4a.4b Fl 4c W LLFE
), T RAFCHBGIA, FRBSTHERE
FeAR R, (A5 F RIS Fat, fkd
Yy 4b A de D7 SR T 80 51 L (6 750 ko Ll B
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O3 S RGO e PR 0 A A e A Ak S BRI
16) 1) R R DX o) o o AT A R AR s Ol
A S (A R BEATA A S R (Ao
EYEXHE T .

(3)5IA 1,2, 4- — g 25 44 fifi 75 53 7 b 3L 48
TR RIEK IR I W6 4% 10 M (An)
A AR L AEE Ab A dc 1) S A R T

TR TR T =%, Wb AR5, it ok
H A 2 162 4 ) PR A (R B, T DL
AR U L ] 288 7Y 1) Y 43 A AR AR AR /DN

(4) T 1,2, 4-T8 — i 5 44y ) 1) 9 B 1 114 5
A SRR 5 AR AT T 00 KAl il i A i 45
T S 2 (1 3 AR I 559 » 1 76 3 5 T T K oy
I P B A% ) S5 P ) 398 0 386 o, 22 00 LA R 1
T LA ) St (A (. 5 HLAS ) S PRV AT
B IZ R A9 o] DAAE IE A oA ) S A TR
BT A LA 1) SR VRO B A Ae/ el LUER
e R s ) R G R R 1 BE R L AT 3k F 4R
o0 22 UK Bl B T ROGT B R AR O R DL B R
fHEERARGERKS,

ZE F TR AR SCA LR 3 RS A 1.2,
AT T RS R TR R S T EL A BN 1 2 45 )
S A BB 3R I A LA T S (Ao . T,
2, 4-WE R S5 R BRI S s S
W5 JC TG s 2 K 1) [ 2R A A A A
F A T B AR LA A BTG L O HA )
B AR B B R A I BV DR s 1,2, 4-
W WAk 55 ey ) YR A 0 T R R A
A DA R B T S 2 AR T R LR AR G
FORIK 2y A

DA R R Ay S5k it = RN A LT 3
PP S AT 1,2, 4- W8 s 25 4 (00 A VL B, S A%
HEIEPR (NMR) IG5 B (EA) FIZL 7G5 (FT-IR)
ETRBIN T o3 F A5 s AR G B 505 (POMD
ZEFH AL (DSC) 85 M3 T B % 2 Btk A7l
TE . IR GZISHI 1.2, 4- B8 ek b S H
BB NAHEEAS 1 SEPEE (An = 0.107~0. 118) Fl i
EHBKRINEBAS T FEE(Ae = —1.6 ~ —4.3),
I FLAN S B A B A 452 B (1 AR 50 AF 1L S P 7T A
TR A B PR FCF S R o P e . IR A AL S
Yyl o5 75 1% JORE B A5, G I 2 18T B OR R L
TR T A=,
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