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The present invention relates to dibenzofurans and dibenzothiophenes of formula I

(L) (L)s

in which the occurring groups and parameters have the meanings as indicated in claim 1, to liquid-crystalline
media comprising same and to high-frequency components comprising these media, especially microwave
components for high-frequency devices, such as devices for shifting the phase of microwaves, in particular

for microwave phased-array antennas.
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FEAHFED - BrIESINHMETRE R - & AT RE 2 BUP U f5 R BB
A RERI - B ZIRR - IRIEARRIHE 2 A 2 E 6] & 2 30y
HAtsH &R BT HHas SR s E E A -

WRIIR
THF DU 45, E IR
Xphos 2- IRCANEA-2 46 - = BNER R

XPhosPd G2 #H(2- BB AEBEAE-2'.4,6-= BT E-1,1-F 7)) [ 2-
(2'-2 -1 1-) [$E A1) -
BRES
B2 3,7- (RS- 1R E) R H B (1)

S S
Brmar C4H C:Ho
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[0091] #F3,7-2208 3R gy (E9)(1.7 g > 5.0 mmol) fz — B Py &
B2(27 mL)FRTHF (25 mL)® ZF R I # £70°C > i H 1057 $# 1% /45 0
XPhosPd G2 (3.9 mg > 0.005 mmol) ~ XPhos (0.006 mmol)kCul (0.95
mg > 0.005 mmol) » BEZEIRHIIIE-1-252(0.94 g 11.4 mmol) « X &R
EBYHETOC TRREH - fEEZETBEE HRY - &l B (ERER)BEIE
Rar?)ill R MR @ EReY) - BEREEEY S EE]
Eft Rl (RS- 1-RE) R Ep (B -

[0092] 'H NMR (400 MHz, &1}5-d) § = 7.79 ppm (d, ] = 8.2 Hz,
2H), 7.66 (d,J = 1.3 Hz, 2H), 7.26 (dd, J = 8.2, 1.4 Hz, 2H), 2.26 (t, ] =
7.0 Hz, 4H), 1.48 - 1.38 (m, 4H), 1.38 - 1.26 (m, 4H), 0.78 (t, J = 7.3
Hz, 6H) - EI-MS © 344.2 -
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(FTHEHERZLI-4792F10%5M)

[0093) DIBIEMIL 2 GRELl 2 )7 &R ¢
B2 ¢ (IR0 E) R E ()

CSH106H13

[0094] 'H NMR (400 MHz, &1{}5-d) § = 8.02 ppm (d, ] = 8.2 Hz,
2H), 7.88 (d, J = 1.3 Hz, 2H), 7.49 (dd, ] = 8.2, 1.4 Hz, 2H), 2.47 (t, ] =
7.1 Hz, 4H), 1.72 - 1.60 (m, 4H), 1.51 (dq, J = 9.8, 6.9 Hz, 4H), 1.37 (tt,
J=7.5,3.5Hz, 8H), 0.99 - 0.91 (m, 6H) - EI-MS : 400.1 -

MREH - K301

Ae 1 1.5

An : 0.2756

Clp : 52.3C

vy - 316 mPa s

(FTAEHBENZLI-4792F10%5MfE) -
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RV HEE B A KRG 2 5 — M G V) 2 FRVA B P e - LR
FILMEEY)
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BH6 : 3-(IEC-1-R-E)-7-2F- 1R A SR IF R () (6)

O

RAREG
[0097) B FEAEFUTRE~ZEEY ME 2R ETEN-1 -
HEY) PIEEMEE
L&Y T(N,I) = 92 [
Gk |5 An (20°C » 5893 nm) = 0.0969
1 BCH-3F.F 12.0 % | Ae (20C » 1 kHz) = 52
2 BCH-SEF 10.0 %|v1(20C) = 134 mPa - s
3 ECCP-30CF3 5.0 %
4 ECCP-50CF3 5.0 %
5 CBC-33F 2.0%
6 CBC-53F 2.0%
7 CBC-55F 2.0%
8 PCH-6F 8.0 %
9 PCH-7F 6.0 %
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13
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CCP-20CF3 8.0 %
CCP-30CF3 12.0 %
CCP-40CF3 7.0 %
CCP-50CF3 11.0 %
PCH-5F 10.0 %

100.0%

BREVEDH

[0098] EaWEPIM-1{AH E7URSE ERMEIN-1 RERE 1.2
fba®1 %t - L HAIOEE% IN-1 RI10EE% Z{EEY14HA - I >
TR > SR EYIE BIM-2{5 R & EREFORIN-1 (90%) K & #12 (10%) %
i 3l R &Y E PIM-3 EM-61% IR & E R EIN-1 (90%) R E I3 £6
(10%) %L Hf -
&1:19 GHz Q0C) FREWEIKEN-1 (kB ZHE

=1l Mixture | g, tan 8er || | &rt tan 8er1 | T n
1 M-1 2.5950 | 0.0044 22953 [ 0.0118 | 0.1155 ({938
2 M-2 2.5620 | 0.0043 22770 | 0.0115 | 0.1112 | 9.7
3 M-3
4 M-4
5 M-5
6 M-6
LCaeEE | N-1 256 | 00049 |229 |00126 |0.107 |85

[0099]) WHTEFRIF ZEERFTA > M /rEEM(tan 3. | )) Z[FE

B () LU
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DIBENZOFURANS AND DIBENZOTHIOPHENES
(=]

ZIK"?%HH{?%%%E/:\fﬁl:ﬁﬁ#”JiﬂbeF@&:%#ﬂ%ﬂﬁfb%
RR2 |
(L) (L)

Hob i o EERSEEFHOFKHEITHAERZERE  REANRES
HZ®&EMEL RN SRS ME 2 &HA Nt > CHERREOHR
ERCEAEL RS L BN SREE - FE S < IR O A AT K 4R A 0K 43
4 -

[33]
The present invention relates to dibenzofurans and dibenzothiophenes of

formula [
W

R1:_._.__R2 |

(L), (L),
in which the occurring groups and parameters have the meanings as indicated
in claim 1, to liquid-crystalline media comprising same and to high-frequency
components comprising these media, especially microwave components for high-
frequency devices, such as devices for shifting the phase of microwaves, in particular

for microwave phased-array antennas.
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