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Polyhalogenated biphenyl compound and
its liquid crystal monomer
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Abstract; A new polyhalogenated biphenyl compound 4-bromo-4'-(bromodifluoromethyl)-2,3,3",5'-
tetrafluoro-1,1'-biphenyl was synthesized from 2,3,3",5 -tetrafluoro-1,1'-biphenyl by reacting with
n-Buli and CF,Br, under ultra-low temperature. But, this reaction can be simplified to a one-step re-
action by constructing two different functional groups —CF,Br and — Br into the molecular structure.
As a general intermediate, this compound can be used to synthesize a variety of difluoromethyl ether
bridge-bonded liquid crystal monomers, which provides a new method for the preparation of such lig-
uid crystal monomers. In this paper, the difluoromethyl ether bridge-bonded liquid crystal monomer
3PYUQUF was synthesized by the above methods. The results show that the An values of the com-
pound 3PYUQUF was 0.138 0, and the Ae value was 22.63.
Key words: polyhalogenated biphenyl; 4-bromo-4'-(bromodifluoromethyl)-2,3,3",5 -tetrafluoro-1,1'-
biphenyl; 2, 3, 3, 5'-tetrafluoro-1, 1'-biphenyl; difluoromethyl ether bridge-bonded;
liquid crystal
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2.1 FERFn{EE

2,3,3", 5" -PUR-1, 1'-BE RN H il . 3.4, 5-
SRR B N ORI I T3 R R
DU S IR | 2 2O N N- O L R TR
B TR BRER AN L PO TR R A B L D (=R R ) 4
YR

5 [ A HEAS 2N T 78908 AU A 54X 5 2 [ 4
AR A F 5977B i RE AN 18 E A & v A
BRUKER TENSOR 27 BIZLAMG3EAL , AL 8
F s 18 A & 5 28 7] BRUKER % #% 3t 4% 3 5% 1%
(500 MHz, TMS); 32 [ TA {X# 2A 7 TA Q20
DSC, F+ i # B 5 °C/min, & R Wi & 4 40
mL/min,
22 B

&Y 3 A MK 1 FR .
23 XHRPR
2.3.1 ALsdh 1 eem

AAE R 1 000 mL P 1R R oA
22.6 g 2,3,3',5"-DUFR-1,1-BK %, 226 ml DU & 1k
W F0 AP I TR AR T 22 — 78 "C LA L i
110 mL 2 mol/L AY1E T 4R s ke )5, —78 °C
DU ORIR N 2 he SR 5 76 MR 250 i n 63 ¢
TR R B A 63 mL DU I Y TR S VA L T
IsE eGP RN AR RIRE AR T R =R, )
REWE R 200 mL 7K . 200 mL H 2, FE40 4 HE e
BRI . 200 mL HHORASH K Y T K B R Al T
P oL UE R AR5 AT BIIPIRRLEY 41,5 ¢ . GC &
R :69.27% 3GC-MSGm /2) :433.6(M+),352.7 ,
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Fig.1 Synthesis route of compound 3

354.7(1 + 1, M-Br), 273.9 (M-2Br) , 254.9 (M-2Br-
F),223. 9(M-Br-CF,Br),
2.3.2 o 2 89h R

FE 1 000 mL = L b AR EHEPEas R
AR R EE G AR NIA 17.8 g 3.4,
5- =AM 41,5 g FADVRYE 27,6 g BRIR BR300
mL N, N-H 3% Bk e, i = 55 C itk B 5
h, JURE GC W, I B I8 JAk 3 4% J 457 1k s s B
BEZEWE . RNVRAIA R K4 200 mL, fig$#
J5 R 200 mL HOR AR HR UK Pk L JE K B R B
T L uE AR IS 19 B 53.5 g W4 b R AT
1 FLZS 2RI, 20 Pa FLAS A R URAE 125~135 °C
FWA 15.3 g, s EMW 4 30 mL ZEEE SIS
AE AR R 10.8 g BT B Bl R R
21.6%, GC F & . 95.01%; GC-MS (m/z):
500. 3,502.3(1 = 1,M~+),481.3,483.3(1 = 1, M-
F),353.2.355.2(1 + 1,M-C; H, F, 0),274. 2(M-C,4
H.F, O-Br);' H NMR (500 MHz, 57 1t DMSO) ;
7.692(td,J =8,1.5 Hz,1H),7.616(d,J =11 Hz,
2H),7.481(td.J =8,1.5 Hz, 1H),7.408(t, ] =
7.5 Hz, 2H);® C NMR (125.77 MHz, /% ¢
DMSO): 160.510, 158.474, 151.723, 149. 744,
149. 070, 147.069, 144.525, 140.064, 139.339,
137.364, 128.960, 126.815, 114.136, 111.030,
108. 368;" F NMR (470. 55 MHz, 5t ft DMSO) :
—60.698(t, ] =25.9 Hz,2F), —110. 653 (td, ] =
25.9,11. 3 Hz, 2F), —130. 769 (dd, J = 23.1,6. 1
Hz,1F), — 132. 842 (dd, J = 22.1,8.0 Hz, 2F),
—138.382(dd, J =22.6,6.1 Hz,1F), —163. 177
(m,1F5,
2.3.3 a3 AR

£ 100 mL = Ffi B AR EREPEas IR

TR B AR R B S  Z R T IA06 ¢
A-IE N FEZENRR . 1.5 ¢ BRI 2.1 g B
FRHT 0.1 g DU T 3ERIEEL ,0.02 g DU =R FL B 41,
6 mL 8,6 mL B 2,6 mL /K, #EFE T InAE [
TN 3 h, BORE GC Wil , I B St JEOR 80 4% ) 45 1k
JR S BRI E R . RV N I A K 20 mL, F K
20 mL, 90 $F J5 # B /0 W, KA 10 mL FH R 4
W FEAr AR, & A HLAR, KB T4 3 8
Wai a3 2L A 1.6 g TR HLAN R 1 g 7= .
2 mLH 2.6 mL LB B ELS B =K HEAHA
BACIR A, 45 CHRAMATHT 8 h JFARE 1.1 g™
G A A R R 68.3% . = A N Bl R
14.8%., GC F & &:99.21%; GC-MS (m/2):
540. 5(M+),393. 4(M-C; H, F; O) 4 364. 4 (M-C, H,
F,0-C, H;); IR(KBr,em' ) : 3 102,2 967, 2 938,
2876,1 638,1 583, 1 574,1 523,1 467, 1 305,
1291,1 129,1 038;' H NMR (500 MHz, CDCl,)
7.497(dd, ] =8,1 Hz, 2H), 7.219 ~ 7. 324 (m,
6H),6.994 (m, 2H), 2. 655 (t, ] =7.5 Hz, 2H),
1. 699(m,2H) ,0. 987(t,J =7.5 Hz,3H) ;**C NMR
(125. 77 MHz,CDCl;) : 161. 057,159. 006, 152. 054,
150. 057, 149.576, 147.553, 144.632, 143.528,
140. 350, 139.512, 137.519, 132.050, 131.282,
128. 894, 128.687, 125.209, 124.008, 112.960,
107. 470,37. 805,24, 4122,13. 833; F NMR(470. 55
MHz, CDCL,): — 61.774 (t, ] = 25.9 Hz, 2F),
—110. 094(td,J =25.4,11. 3 Hz,2F), —132. 412(d,
J=23.1 Hz, 2F), — 141. 767 (m, 2F) , — 163. 069
(m,1F) ;m. p. G528 :112. 78 “C(DSO)
2.4 WRAMEEESHENIK
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R 1 LAY 3PYUQUF Ky # 32 1 g8 Ml
Tab.1 Physical properties test of compound 3PYUQUF

fic An Ae

host 0.080 0 5.83
host+3PYUQUF 0.085 8 6.67
3PYUQUF 0.138 0 22.63
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Fig.2 Synthesis route of compound 4 and 5

PL3,5- -1, =B 2K o0 JFURE, S0 58 4% 4 TR
Hl a1, BANR A4 T 5 n-Buli J& CF,
Br, I, E/- LS 4, fir“m GC £ >
68.79% . —Br B =¥ GC & &R 18.36% ., +
P GC-MS (m /) :318.2,320.2(1 ¢+ 1,M"),
239.0(M-Br),189.1(M-CF,Br),

PL2,3- -4 -9 -1, V- R EORE, SR
FUEFIR LAY 1 e BAVE 4 T 5 n-Buli
S CF.Br, U EF2 W) LG 5, WK GC F
&N 57.78%, — CF, Br At ™= ¥ GC & &
H34.27% . EFH GC-MSGm /) :309.9.311.9

& % X #:

(1] &#4. 0 S FIMI] L 4R KR AL, 2011,

(1:1,M7),280.9.282.9(1 :
(M-C,H;-Br),

AIAT b RN Ah S B 25 S L R A
PG00 5 DR 43 4 A v B s B
FrBEEAWNE 2. NoT850 EF ., BUEk
R F-AR A A R T, — CF, Br BURR =9 5
e o BB e - R 7 AT — S SR B, — Br iR
7= . 7 b 8 B ) 3 al L 2,3, 37,
5'-PUF-1 . 1Tk AR AE Ry A S g 0 TR, Al
TERAR IR & F 5 n-BuLi } CF,Br, ) ¥ , 15 %
TR, 2,3,3',5 - PUH-1, 1 -5 Al A ]
3.5- IR AN 2, 3- 9 E BN R oM UK, i o
Suzuki B N HEAT 6 4% .

P PERE I 45 R R WL L& 3PYUQUF
AT R 00 I I 7 f v TRl Bl i A K
KA De » BEMEAR b 19 18 7 TR A VA 1) 45 0T Pk R S
B AEW b s T A R Y N R

19M_CZ H5 ) 9202.0

AL 2,3,3 5" - DU, 1 -BE 2R RORE, A
BT AR A A - IR B 562, 3,3", 5 - DU R-4-
-1, 1 - IR UL A & W 8 A v ) AR SRR,
BT A T AT B 2R A AR 3SPYUQUF, =2
JR R Ry 14.8 %6 o FF X el iR = 4 K H B
W4T T AR A IR, H NMR," C NMR," F
NMR,GCMS K DSC 43 # & A, 3¢t — 4
S R i) 1] 73 - 45 4 b 5] A — CF, Br #l — Br
AR R EREHA 15 2 T — #0810 2 xR 2K
G I FIARTRR Y 0 5O, B8k T 7= 9 A iU
MU, A& 7 Sk 3l v e) A, mT L5 (i b
B 122 R T P SR SO PR AL SR IR T
TR e v T RO R K ORI T AL ROk
TG 38 FH P 5 ) T, Ay MG 2SR B A 1 ) s R T
—F B A R Tk, X H AR AW
3PYUQUF #EA7 T WK &b Pk 68 Z B0 iy M, An FI
Ae B399 0.1380 H1 22,63, KLU Ay W b P g
HCAE W & s o 2R VR E Y A 8.
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