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The liquid crystal composition has a negative dielectric anisotropy, and includes a specific dicyclic
compound having a high optical anisotropy and a large negative dielectric anisotropy as a first component,
a specific tricyclic compound having a large dielectric anisotropy as a second component; and can also
include a specific compound having a small viscosity as a third component, a specific compound having a
large dielectric anisotropy and a small viscosity as a fourth component, and a specific compound having a
large dielectric anisotropy as a fifth component. Further, a liquid crystal display element containing the

liquid crystal composition is also provided.
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The liquid crystal composition has a negative dielectric

O e

anisotropy, and includes a specific dicyclic compound having
a high optical anisotropy and a large negative dielectric
anisotropy as a first component, a specific tricyclic
compound having a large dielectric anisotropy as a second
component; and can also include a specific compound having
a small viscosity as a third component, a specific compound
having a large dielectric anisotropy and a small viscosity as a
fourth component, and a specific compound having a large
dielectric anisotropy as a fifth component. Further, a liquid
crystal display element containing the liquid crystal

composition is also provided.
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z 12 é’m‘ﬁ% ATRANEEGEMRHBHE » &4y
R-RREAR BB 1ZE 2R AA - A TRSHE
SRS RS AR CRPR*-R* R R R7 -
R-RKZROZHH1E 2054 -

BUEOKEAFE A -REA-THA -REA TR
RE -REFEA - BTRERBE A4RAALHA - F
A-THE A RFRE-

BREORARATFTEARL AL BAK - TAR -
RAKX-TAE - RERAA - HBTHRREE > L4GK
ARAFARRFCTAL -

BEGHALLHE - 1-AHA 2-8H4 - 1-TH
E2-THAE3-THEL-RHE2-8%E 3- X% & -
4-RHE -~ 1-TIHRE -~ 2-THE - 3-THE - 4-THE - %
HS-UHEX - BTHRREBE  AEUHEABLLHL - 1-7
A~ 3-THA - RF 3- %K - A b 4-CH=CH-
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MBRAEIBEUVRENELGLE KA THRBEED
T ok I-AHEL-THE L REEA - 1-THE 3-8 %
B -3-UHAZHENFREATREARKXBY -0 2-THH A -
2-% 0 A 2- TR BAHE T RELBEABAY - Rk
M P o HARMANEN X aHEE -

FEEHLERABRKROHERAGRESFAH 22-— A LH
A 33-—R-2-AEE 44 F3-THE - 5,5-— £,-4-
BB 6,6-—F-5-THEE o BT HRREE  LESHFF
B22-—RAUIHERR 44-—5.-3-T M o

MEAFROLEBREREE RAXAFROEBRBKKEAK - M
AXROERRKER

nAH0-1x2-ATRHLMREE  8EHn B K
2 B THBRERE  &4E8nB0-

PAHLIR2 - ATRGSLERBE BMENDA2 AT
FRHEE BEHDPAH L1 qBHOR1I-BATHERTREE
BREGSqH L BTHEREE  BE8qB0-

rA01x%2'sB0H1 MB rHsthfuy 1 K2
HETRSLEREE BM4EH T B 2, ATHRIE » 84
MrAl- ATHRBATREE BEHsAH0-BHBTRSL
RmE > B rfEseyfosy 2o

A A
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HE HMEE A THE > FTERE > £h@E Z' 2
Y—EAARAAEETFAREAG RERAMNEL—REAE

o 0
—<)H ﬁ% )

BTRELPEGEM  BENE AL Lo XA
ABTRENEEOEHGBEE  REGEA B

(§) O
'HC)—,%% )

ZEB-BCREDHIWE 4B K 144X
B 2-R-LAARE S RF 3-F-LAEREA A o F
AH20eHMEEBTHAE FTAR - ATRS LRBA
BEHMEB-BC-XEDAI4MHRILA BATRS R
B2EGEM  BEHNEB-BC-RED A 14 %L

BEREFEIMA 14 B HE - RF 14 ER
By EpA2FeRB@ABETHE  FTARAE £pd
1B qA 0K BEA 14 WBECA - BTRELREBE
BHEGEREREF A 14- 4‘1’”&6% BHTHERTRIE
BAEHEELEF A 144X

&G&ﬁ1%1%%l4@ﬁa RE 1,4-4 %
%¢’arAZ%%@MﬁGWm@’WﬁI@°%T&

]

=]
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HERBE  BENBEGREIA I4MBTE ATH
BTREE  BREMNBEGCGRELA 1L4-BEL
X' XX XX R XA ARRER BT
s g A X XX XX xE2X B A
Y HBREETR - BTBRREE &40 Y A&
HETRAHL G - REOBENR BAEDY BFA -
' HhEs Lk REXTETFEA HEF o m@E Z
THE > FTAR ERHERABELY —EXRE

o RmEZ MES—EAEBDFAREA AT HBIRBE -
h&%Z%ﬁﬁiﬁaﬁ.%T&mﬁ%%ﬁﬁi%ﬁ%
B B Z AT PAL -

RERDEIMEBEG - WHLEA - TFAREA RFEBE
Ao En A 28R EZ THE > FTARE - & 7 BIE&E
E B ZRZAHBE ATRENTLEHEN &
XA AN KA

Z'R B s B LA RERARA E p
B2urey w18 2 TARR T ARF - AT AR E 8t

WA AN BN X
ZRIByIe b LA BFEEL REBEA

A ErA 28R MZ°THE > FTRE - &7 BI&%

E 84w Z°RZ27AH348 ATRENTEGEN &

27



[518171

38214pif

e Z°RZ BB FAERERAK

585 P H ity BB E T -

T Eitsm P RUARPEr A B EBE ]l E
@Al AaH2E RayaanAi-R288
Fa#l 2 120H8RAIEFEARE 1 Z (26 A4k
G4 -RUYBEABHBIZE RwEsLAt B8N 1 2
12698 ARX - BABRK2E 120848 - F1E
EHAERABRNKOEARM2E I2HESKHEA-BTRS
ERBE e P E 14T EIBMey LEER
AR AR FENIEXER -

BgaENieEH (1) Bitsdd (1-1-1) - Bt 91 bd ¥
(2) Bitsd (2-1-1) Z4b4 (2-7-1) ° 4L eh4b b4
(2) 4644 (2-1-1)~ 4t 44 (2-2-1) A B4t A4 (2-5-1)
244 (2-7-1) - 454t 6916440 (2) Bictdp (2-2-1)~
ibe4 (2-6-1) A BALE4 (2-7-1) - &4k eh1tb4 (3)
AHiusd (3-1-1) Zib4 (3-13-1) - £4E891it44 (3)
ZBits4 (3-1-1) Z4ié4 (3-3-1) R EkAes ¥ (3-7-1)
ZAt4 4 (3-13-1) - #5489164% (3) BitbH 4 (3-1-1)
ib44 (3-8-1)~ 1644 (3-9-1) R BRAEASH (3-13-1) -
BraiLeY (4) Alebd 4 (4-1-1) Zibs9 (4-7-1) -
AEugiebt 4 (4) Biestd (4-1-1) 24464 (4-3-1) -
b4 (4-5-1) A RAbA ¥ (4-6-1) - 454t e94i6s 4 (4)
Aot (4-3-1) AR A4S 4 (4-6-1) - AE LS4 (5)
Bty (5-1-1) 2444 (5-5-1) - £ 428546454 (5)
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Bilubs i (5-4-1)-

F F
E F
O —
11 12
R~ /R
E F

F F
O
F F

29

1-1-1)

2-1-1)

(2-2-1)

(2-3-1)

2-4-1)

(2-5-1)

(2-6-1)

(2-7-1)
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30

(3-1-1)

(3-2-1)

(3-3-1)

(3-4-1)

(3-5-1)

(3-6-1)

(3-7-1)

(3-8-1)

(3-9-1)

(3-10-1)

(3-11-1)

(3-12-1)

(3-13-1)
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(4-1-1)

(4-2-1)

(4-3-1)

(4-4-1)

(4-5-1)

(4-6-1)

(4-7-1)
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FE F
Rll
O_\_Qof ; (5-1-1)
R
. E F
R ‘<___>—\O o (5-2-1)
R12
3 F F
R M d (5-3-1)
0 -

F F
11
R %o% (5-4-1)
R12
F F
O 0 R (5-5-1)

X HIRTREPARM T AR mPEATHA - 3
FER o B AETHALESY - LAALE ~ B RBWH -
&k~ HOB - TRANKIESY - RoBBE - A T3
RRBOFREBEORTRBANB S > FAZ2THASL
MRSV ERDT - RIS MBI T ABILESY (6-1) 2
ibath (6-4)° £ 2FHRIALSMHBRMELG AL 5 wt% i
F oo AR F B 0.01 wt%E A 2 wt%eg 3 E -
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(6-1)

(6-2)

H,C
F
CH~ )~ >—< ?-o* (6-4)
- T'C6Hl3
FCu,

AHATHLHARA TR RLALLERGTHE »
() BTN ERGEERTHE  FELAZERET  MEBLEZLG
FIMMH LRBEROBETTEFRAETERMAF R BHREA

LB REFEAmRB T -

C(CHs);
CywHayt1 OH (7)
C(CHs),
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RACESBREGNTRAWVAHTIZOGEH L M(T)
$-bsth (7)) ¥ BEHWH1-3-5-TK9 L4k
MwBH1IRT-wh1agitdd (7) dRNEHERLR > &M
EHLEERR T OAIILALEERNTHEFAL W &
Tt (7)) A EHEMN ) MmN EESRER T
Mg AMELAFERT > " AAZAQI A ERBEGE
ETTHBFRERRFEMNTASL - ATEF EEME
MEAALB eyt 4% 50 ppm X L 3 A T RAEEKER
BE > REATIARATREE AR GBRAELH Y
A 600 ppm XL F o A4 A % 100 ppm £ £ 300 ppm &
$0.[8 -

BN 8 R R o 848 ] F A — X F 8 ( benzophenone )
FTA M ~ K F BB (benzoate) 474 4 ~ =& (triazole)
PAEME o F b do BA LA PALR G B2 8 B4 E B AR
B - BTEFLEBRR  ZLERUBXBETH G4
B4 % 50 ppm AL AT FEKEREE > RFAHT R
RETREE > ZLERUABHIBIEORALLE LS
10000 ppm LA F ° L4244 & # 100 ppm £ % 10000 ppm
BB -

BTEASWEE (guesthost GH) X ¢y T > # 4o
#BR (azo) % &% - E 8 (anthraquinone) % & % ¥ 2 4
#y— &M & % (dichroicdye) BANARMH T - & 55
5] 2 # 0.01 wt% 2 %) 10 wt% sy 6B - & T By ok A&
W — % K v ih (dimethyl silicone oil) ~ ¥ A X A %34
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( methyl phenyl silicone o0il) % F A& A ANE R T
BHTHEAAEEREZR  HOB®RELFAAHE 1 ppm A E;
BTHLBEAGRE  ABBGBRMAILH 42 1000 ppm
T o A A% 1 ppm £ 4 500 ppm & 3¢ F -

B THEANEH»F4HR E B & (polymer sustained
alignment > PSA) B X Tt > FTRAEHILEHREN
BRI T - TREWILEMAHBEG FARMGELE -~ TR
REEES ~ TR A ~ THAKILE ~ RMG AR
1Z 8144 (3B 8 ¢ (oxirane )~ 8.3¢ 3% T # (oxetane ) ) ~
LWHARERFTRANEB YL - HENFTAR
WEREE R E FRAMBBATEY A TEMS LEXRR
TRV MABELF 4B 0.05wthidl 5 A THIE
BARR TRENHILEHHBAELGI4HH 10 wt%TF -
EAELG A 0.1 wthE 4 2wi%EE -TRAMILEY
BRIEANARSCRLEEFRATRBBNOFALETHESG UVE
HEMPLS - ARRESHBEHEM - REBHELTHIR
BEHECHEEM REBAXKT - Sl RbEk
¥ #] Irgacure 651 (3EM# 42 ) ~ Irgacure 184 (EMHAZ ) ~
% # Darocure 1173 (M 742 ) (BASF) a6 N Ba AR
Lo BRAMIEAMB A ALY 0.1 wthEH Swit% & E
SEXBAORLE - HEAHEUY ] Wt%E A 3 wit%d) it
SR AREARIEE -

Bt HAan b o mEBITHRA - Zkibs
THRA i HERER - BlTEMiE - 6d4 (1-1-1)
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RAABARAZHZEET 2-503430 s 4R PR FER
Ao ibed (2-2-1) RAA A RAEA4E 2000-008040
WARFTEBOFTERER ~6d¥ (2-7-1) ZAA B AR
A4 & T 2-503568 SR AR P BT ERA R ILEY
(3-1-1) RAA B AREF4FHE 59-70624 33 F 2 &K
BT iERAR At (3-2-1) 24 B B K ZH) 450903
56-68636 AP BT ERER - 1AW (4-3-1) &
FBBARAEHFE AT 2-503441 AR PRBY T ERA
oo bad (4-6-1) RAA B KEA45BA88 57-114532 3%
NIFRBOTERER It (54-1) A ABAR
F145 B 2005-290349 SE M P H AR AR - LA
BEeATE-KX (8)8) w B 1 thits 4T A Aldrich
( Sigma-Aldrich Corporation) # 8 - w & 7 84444 (7)
ERAMAEBEH 3660505 RAEHMERO T LR S
ﬁi o

RERAE AR EHILESHTH A A # 4 A& (Organic
Syntheses, John Wiley & Sons, Inc) ~ A # K 8 ( Organic
Reactions, John Wiley & Sons, Inc ) ~ 4 4 & #& 4 &
( Comprehensive Organic Synthesis, Pergamon Press )~ #1 &
BAbRHE (LE) SREFRZBOFTEREGR - A
AR NkFE> AR ERFIXABFHILES D REHE - 4]
o RS ILEHES R AdoEmE Ll TEg -

i HaAaRMOARETRA - Ko esanhx:
ZAARAN-I0CATHTFTREE -4 TOCUA LS LRIBE
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MUE# 007 24 020 B ALEGEMR - 2 F Ak
MO ERERGERLER - Harh@EASN AM
o ZERMBINBEENFEYN AM T4 - ZhiEH R
fbedagtet] » HHBRSEtbehR LS T
HHEEAFH 008 24 025 EAMLL LA REKGER
Mo SRR TBEEG A B AER  BTH
WRMAZERIALE D MAEARETRARHRER -

ZERMT A AM Tt o IR AN PM u# -
T A EAEA PC~TN~-~STN+ECB - OCB -~ IPS -
FFS ~ VA~ PSA £ X&) AM & PM o #F - 54 24 H
#EA IPS~FFS 4 VAR X 69 AM 7T » Hsbn 7 o]
HBRAB -FEAREFFEN -BEBAANFER H -
T RAMNE&E-TFT At H % &8 -TFT Tk o KT A
PN L m R B B Ak 69 & ) db 42 3k 5 48 (nematic
curvilinear aligned phase * NCAP) & ;4 A x4 F #
RE B ARG 5T 89 &% F % # (polymer dispersed » PD)
R LA

[F 4]

HBTHARMRERM ¥ RA2eb S HEITIHE B
MR B MEABEBAEY - ERTBEHA AR
MEAEBRAL > RRBAAOE - TRTBEMABLLY
i o e Y (15wth) RENFRSE (85 wt%)
PREGRMERARN B hRETMGHE > HBIEE
(extrapolation) R H it &M eh 45t - (sMEE) = {(#)
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KRR EE) -085x (HR LR EME)} /0.15° F
L%t TR IIAA (REFEH) N 25CFH HG > s
My BB R & By e 2L 10 wt% 90 wt% ~ 5 wt% : 95 wt% -
1 wt% © 99 wt%edgg 5% 8 - FIAZIEER K E #1184
MM LRBE - AZLEQEM -BERENELGE
PEEYME -

HRBORSBELH Ao T ARHE -

03H7—<:>—c00—<;>—oczﬂ5 17. 2wt%
c3H7—<:>—coo~<;>-oc4ﬂ9 27. 6wt%
c4H9—<:>—coo—©—oc2H5 20. Twt%

0
CSHH‘O—COO—O—OC% 20. Twt%
c51{11~<:>‘<:00~<;>—002H5 13. 8wt%

FHAEGRERRBETES . - B FHh x5 A40%
AEFEWMEK# A X W & (Japan Electronics and
Information Technology Industries Association @ A TF 8 &
JEITA) Fi% %% < &) JEITA $.# (JEITA ED-2521B) ¥
LR T &~ RF K EEH MR T & -
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myltadg EREE (NI C): AE#HBLEMEY
S BRI K B AR LK B 0 X 1°C/min &9k & Ao
oo BIRARG— Ao d QI BEEALEGE HREFY
BE cABHEGI A LRBEHRESL TLRBE -

WA TREBE (Tc: C): # A F @ 548654
BNHIBAY > » 0C ~-10C ~-20C ~ -30C 2-40C &y 4
REFHRE 10 8% > BEREMA - fldo > ERH£-20T
Th@FARGKE  MAE-30CTHESESRELRI
B > 4 T ®wA=-20C - AFH G 74800 FIRIBE 4
HETTFTREBEE -

FEE (EBEE 1 » 20CTAE > mPass) @ A&
Brig A E R e s %k 3t -

AZELEMENR (FHHEREHEMR > An » 25CF 8l
E) BERERAAEESSInm ek A EELRERB
KRG FTRIFSHRET - B EMRGEHRBR —BF G E
B RN B EHEL WS E n|| RNBRGH
MBEBENFTOTFITEHRE - A4 E o L ZANBROTH
AEBOTHEAFTHE - AL EGEMYER S An=
nf|-nLeyXFHESL -

NELHEMR (Ae> N 25CFRIZ) NELGEN
s Ae=¢||-e LXK FHEE-NEF (] Bel)
R4 TFHABE -

D) MEFH (ell) Bz - REEFRGKBA
BREZHGFABERE=ZCA&RE (0.16 mL) 58 (20
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mL) /&% o A EZE B ARBEEEL > » 150°C TF o #

1o e ARk BARGMME (EAMB) & 4 um &
VA T FHRARKM > REBFZAHFH B R E Sy
BE B A E S - HEAHHAEZE (05V > 1kHz)
DRBBERES TFORBT AN TEH (e )

2) MEFHE (el) AT NERL>F LAY HBAR
REEHRBEEERAER BB RAREER e
BB ETEBERE -HRREBARSM B (ETH®E)
B9um Bindk A 4 80 By TN 4 ¥ M ARF - 3
HremiEszisk (05V 1kHz) 2 #H# B ER &N Fh4
MAGHNE T (el )

BERER (Vth R 25CTFRIE V) : RESFHERA KX
BEFRA R Hidey) LCD5100 B Z E 3t kiR A &
FE o ARRABERGER (ELMKR) A 4 um B E
BhraAaRFITHEREBEZRKX (normally black mode)
B VA T4 P BRARK > FZadA AR UV Bibeyi 2
Bl A 3 - WX ubk oy ER (60Hz EH k)
002V ABEM A OVIEERMMIEWE 20V thtd > AFH
T AHREL BEFEBAHOLE - EREZA
BHEINBRANTELRSL 100% BEBAEAE I EFE
ZHVNHER-FEZFHR BREBRAFERED 10%
ey ER -

ERARH F (VHR-1:25C » %) BlEeE A e TN
AMHEARBETRESE HARRKBERIRGER (B
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) BSume ZABLhARBE MAEG LSS

MBRAGBEEB AL E 4 - #3% TN &bk E TR (5
V60 @#) RAE - #IASHRERT A 167 EH 2 /A
R BRAERE  REEMAY T 69 TR dy 47 SLA7 84 2 B
BHEHFA BFREBARRRANYEOHE TERBEXLGH
AR amBoasE-

ER%HF (VHR-2:80C » %) : Al zehE Aey TN
AMEAFRBEREGE  MARKEELARGMR (E
FAEMR) BSume A EmARSL  ARAE S LI

MRAGEEB L E o #3% TN T4 4w ikE TR (S
Vo0 M#) RAE - A A HRERI £ 16.7 EF X MR
EHRBRGER  REEMBHTHER B RARZ
BEFEA BFRBAARRMOEH EERRHELEH
ARBHPraHBeyas k-

TEARH E (VHR3 25C » %) : B4 44 0 A
EERBHF FREHEI RGO/, - B E2FE A6 TN
A AAETBIREOE  MABETMMEE Sum- BT
HPENRM > Bath 20 5042 - A RAR SR AKRE
USH-500D (Ushio E# #H ¥ ) t#HaLRIMBEE 20
cmef]F VHR-3 B3 & £ 16.7T ERH Z MR TR ARG ERE -
BAFE Kt VHR3 thaa s R0 B A KRBT M -
VHR-3 #1& 4 90%L k. » 484 95%LL L -

TRAFZR (VHR-4 25C » %) FEANFRHH
TN st 4 80°C #4118 B A% A3 Au#h 500 /854 » R X T BT
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HEFEHANE I - B E VHR4 5 2 £ 167 £
Z R EHRABRAER - LA Kty VHR-4 ehéamth 3 A
AR EM -

BRFE (> W25CTRZ ms) B EEEA KK
EFBHAEMRAGNEEG LCDSIO0O A EEH - LBRA R E

B e IRBIE A B (Low-pass filter) % 4 5 kHz - A &

REBERGER (ELMK) A4 m BEEFIQER
F 4769 £ F 88 248 X (normally black mode ) & VA i ¢
BN F TR A R UV B4 &Y 3 2 B ho 0L 55 3T -
HizatwwERE (60Hz 10V 055 ). stoF > A &
B mEAGRAEL  RAEZFEEBAM4HALET - THAE
ZERAFFERSE 100% sHAZTARIFEFERS
0% - BRBMEFEEA 90%FID 10%A7 F £ 04 o5 i
(TR - fall time » £ ) -
tEM (p H25CTRIZE > Qem) ! R E#HTHEYRE
BPEARK 1OmL s HAE B wARERE (10 V)
BEZIORDERAEARER - kEBAA AL TXNFEL - (&
) ={(ER)x(B2EHEX)}/{(ARER) (A
EZANEFTH)} -

RABEAT 4RI R &7 #H 69 GC-14B
HRBEMKR - RBEARA LA (2ml/min) - #§3H R4
THXRALAH 280C 0 B HRAE (KbdkFia £ > flame
ionization detector * FID) 2% & % 300°C - m 5144 th 4
#0fiE B Agilent Technologies Inc. ! i 69 £ %48 % 4 DB-1

)t
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1 o a2 0 =

38214pifl LR AR ];

B% 100114451 B LRABEBIREEE |72 V. ¢ fEIERHA:1005£7 /258
(47 A af

2 0.25 um ; B &48 4
ZFEARYAKR BB HEAN 200C T4 2 48
#% > A 5C/min #9tbf) 8 E 280°C o X4 2 4 & A%
& (0.1 wt%) % > FHPIUL EAZRXKBALEF - 22
it A & R 2 % 69 C-RSA # Chromatopac ~ & # &
FlE &b - AR AR B A THR SIS EeEE
R IF R R RS mAE o

RUBERRGBB TN TERRAS THRE - BT
AR IEEs Y > BT ATE@ %R - Agilent
Technologies Inc. & ¢ & HP-1 (&£ 30m M 4& 0.32 mm °
B2 0.25 um ) ~ Restek Corporation # i% &y Rtx-1 ( &£ & 30
m’ A 4% 0.32 mm- fE & 0.25 um )~ SGE International Pty. Ltd
1% 6y BP-1 (KA 30m> K4& 032 mm > BEE 0.25 um) -
BTt EHERGBE > FTHEM G ZEFr
HuwtmPFs CBPI-MS0-025 (EE 50 m > W4& 0.25
mm > fE& 0.25 um) -

WA T AT SR GRS e e ST H A 4o T A7 ik
BFEEL  REMICAHTHA RIEE I ERERKRE - &
ABENE T e RS @A LA TN IR SIS 8 Lk )
(EF)- A EXMlEMEmPRE  THLERLMRL
S EEAEASL 1o Bt R EMHIESWestb (wt%)
ABRBEAESBHLLREE -

MAEGIHALAETH@RA - AEARLTLEE
BIOTRE - kB BIREH THILAHREANTHEAI B E

(EE30m: A& 032 mm: BEE
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| A R S
24 o = K Sl 2
£3%5 100114451 SR ERIASMBIRMEIER - Eﬁﬁg%aggmﬂa :

RoARAEFEREAT K3 P A4S RTEMMaY L
BRENBHRXER - hBHFARTH THAALIREZGIFINNR
W IR B S M RIRE B - () BRI AR
HALEY - REMILASHte (BoE) AN R A
RYVHELEENEEE» R (Wt%) REERMH T L4
B ootk FaRma A -
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3. R BRI REE
R-(A)-Zy=+"++*-Z,~(A)) R
i 1) £X#% R- 2R 4) BHB -A- wR
- CoHani— n= _< >_ H
C.HzO— nO-
ConHoms1OC Hp0— mOn— _O_ Ch
o CH,=CH- V-
C,Hypuy~CH=CH- AV~ — ) B
.. CH,=CH-C,H,,- Vn- F
CoHzm1—CH=CH-C,H,,- mVn- —@— B(2F)
CF,=CH- VFF- ol
CF ,=CH~C,H,,- VFFn- @_ B(2CL)
2) HER#E -R wHk
~CoHame -n F B(F)
-0C,Hpy -On ‘@—
-CH=CH, Y .
. ~CH=CH-C H,,., -Vn C B(2F,3F)
~C,Hpy~CH=CH, -nV
~CH=CF, ~VFF F}\jc'
-0C,Hp,~CH=CH, -OnV B(2F,3CL)
3) #o%k -Z- R NI
-OC,H,,0- 0no —G B(2CL,3F)
=C,H,,— n F
~co0- E -Q— B(3F.6F)
~CH=CH- Y ;
-CH,0- 10 FF
~OCH,~ o1 ‘C}' B(2F.3F,6Me)
~SiH,- Si K
F. F —CO)— dh
% Cro(7F 8F) )
—O- Dh
5) &iflH
. #{1 3-BB(2F,3F)-02 #2 3-HHB(2F,3F)-02

F
Aot

F
ot OO 00st

#13 5-HBB(F)B-3

‘ e O~

#14  3-HBB(2F,3F)-02

F F
e O-O-oom,

[t 5] 1]

' B B A Z A 455 2009-035630 3% 3R 748 T &9 Rk 4h
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FIEEZEEG T ML AL LSS Y (1) 8
iebd (2) s egiesddh ~ b4 (3) mEied 4 (4)
MR o BB RS R A T AT

V2-BB(2F,3F)-02 (1-1-1) 5%
3-HH-V (3-1-1) 24%
V2-BB-1 (3-3-1) 6%
V-HHB-1 (3-5-1) 5%
3-BB(F)B-2V (3-7-1) 5%
3-HB(2F,3F)-02 (4-1-1)  13%
5-HB(2F,3F)-02 (4-1-1) 5%
3-HHB(2F,3F)-02 (4-3-1) 5%
2-HChB(2F,3F)-02 (-) 7%
3-HChB(2F,3F)-02 gAML (2) 14%
V-HChB(2F,3F)-02 () 8%
101-HBBH-5 (-) 3%
NI=286.3C ; Tc=-20°C ;s An=0.111 ; n=15.9 mPa's ;
Ae=-2.7 -
[E ] 1]

Al 1 ey et (2) Bmee e+ 4 A bl
RAG— LM EBHRBILESY (2-7-1) ZARME R
BB Tl - B4l gZibis 18 NELGE
o BHERER  BEEN -

V2-BB(2F,3F)-02 (1-1-1) 5%

3-HH-V (3-1-1) 24%
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V2-BB-1 (3-3-1) 6%
V-HHB-1 (3-5-1) 5%
3-BB(F)B-2V (3-7-1) 5%
3-HB(2F,3F)-02 (4-1-1)  13%
5-HB(2F,3F)-02 (4-1-1) 5%
3-HHB(2F,3F)-02 (43-1) 5%
2-HChB(2F,3F)-02 (-) 7%
3-HHIOB(2F3F)-02  (2-7-1)  14%
® V-HChB(2F,3F)-02 (-) 8%
101-HBBH-5 (-) 3%

NI=85.1C ; Tc=-20C ;s An=0.107 ; n=14.7 mPa-s ;

Ag=-3.0 -

[Lb &2 45 2]

A A KEH 4R 2008-285570 SR AN 4RFAAIB T H A RD

PIEIZETH 3 REA AR A LSS (1)1t
S (3) AEAtS4 (4) hamih - ZaAmPI R A
® A5 M B o F AT -

3-BB(2F,3F)-02 (1-1-1)  10%
V2-BB(2F,3F)-02 (1-1-1) 5%
3-HHB-1 (3-5-1) 5%
V-HHB-1 (3-5-1) 5%
5-HBB(F)B-3 (3-13-1) 5%
3-HB(2F,3F)-02 (4-1-1)  10%
5-HB(2F,3F)-02 (4-1-1)  10%
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3-HHB(2F,3F)-02 (4-3-1) 7%
5-HHB(2F,3F)-02 (4-3-1) 7%
3-HH2B(2F,3F)-02 (4-5-1) 6%
V-HBB(2F,3F)-02 (4-6-1) 5%
3-HVH-1 (-) 7%
3-HVH-2 - 1%
3-HVHH-2 -y 3%
V-HVHB-1 (-) 8%
NI=90.6°C ; Tc=<-20°C ; An=0.109 ; n=21.9 mPass ;

Ae=-3.0 o

[t 4] 3]

B B AFZAH 45 2008-024815 3£\ 4R 748 5T &9 44 R 4
FEEZEEH 6 REL > ZaAanmAELLSLSY (1) 1k
A4 (3) REILSY (4) hamth - aRMH R &
45 Bk T AR -

3-BB(2F,3F)-02 (1-1-1)  15%
5-BB(2F,3F)-02 (1-1-1)  15%
5-HBB(F)B-2 (3-13-1)  12%
5-HBB(F)B-3 (3-13-1)  12%
2-BB(2F,3F)B-3 (4-7-1) 5%

2-BB(2F,3F)B-4 (4-7-1)  10%
5-BB(2F,3F)B-2 (4-7-1)  10%
3-B2B(2F,3F)-02 (4) 11%

5-B2B(2F,3F)-02 (4) 10%
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NI=84.2C ; Tc=-20°C ; An=0.197 ; n=235.7 mPass ;
Ag=-3.6 -

[tb & 15 4] |

BB AZAHIEM 2003-327965 3 ANRAAE TG R Y
TEEH 3 REH > AR AEOLLILSY (1) 1tdh
# (3) REAEH (4) hamth - AL K@ R » A A
LT IEBITRE - ZARIOR T RBFRE A T A -

5-BB(2F,3F)-04 (1-1-1) 5%
® 5-HH-V (3-1-1) 12%
3-HH-V1 (3-1-1) 12%
5-HB-3 (3-2-1) 7%
1V2-BB-1 (3-3-1) 7%
3-HBB-2 (3-6-1) 5%
5-HB(2F,3F)-02 (4-1-1) 5%
5-HB(2F,3F)-04 (4-1-1) 10%
2-HBB(2F,3F)-02 (4-6-1) 11%
PS 3-HBB(2F3F)-02  (4-6-1)  12%
2-BB(2F)B(2Ej3F)-1  (-) 7%
3-BB(2F)B(2E3F)-1  (-) 7%
NI=74.3°C ; Tc=-20C ; An=0.126 ; n=17.9 mPa-s ;
Ae=-2.8 °
[F %] 2]
5-BB(2F,3F)-02 (1-1-1) 6%

V2-BB(2F,3F)-02 (1-1-1) 3%
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1V2-BB(2F,3F)-02 (1-1-1) 5%
3-DhHB(2F,3F)-02 (2-1-1) 5%
3-HDhB(2F,3F)-02 (2-2-1)  10%
5-HDhB(2F,3F)-02 (2-2-1)  10%
3-HH-V (3-1-1)  33%
5-HB-02 (3-2-1) 4%
V2-BB-1 (3-3-1) 5%
1V2-BB-1 (3-3-1) 5%
3-HHB-O1 (3-5-1) 3%
3-HHEBH-3 (3-9-1) 5%
3-HHEBH-4 (3-9-1) 3%
3-HHEBH-5 (3-9-1) 3%

NI=87.9C ; Tc=-20°C s An=0.099 ; n=14.8 mPa-s ;
Ag=-3.1 ; VHR-1=99.1% ; VHR-2=97.9% ; VHR-3 =

97.8% o
[F 4] 3]
3-BB(2F,3F)-02 (1-1-1) 5%
8-BB(2F,3F)-02 (1-1-1) 5%

2-HH10B(2F,3F)-02 (2-7-1) 6%
3-HH10B(2F,3F)-02 (2-7-1) 8%
4-HH10B(2F,3F)-02 (2-7-1) 7%
5-HH10B(2F,3F)-02 (2-7-1) 8%
3-HH-V (3-1-1)  24%
3-HH-V1 (3-1-1) 8%
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5-HB-3 (3-2-1) 3%
3-HB-O1 (3-2-1) 5%
V-BB-1 (3-3-1) 5%
1V2-BB-1 (3-3-1) 6%
5-HBB(F)B-2 (3-13-1) 5%
5-HBB(F)B-3 (3-13-1) 5%

NI=86.4C ; Tc=-20°C ; An=0.112 ; n=14.3 mPars ;
Ae=-3.2 ; VHR-1=98.9% ; VHR-2 =97.8% ; VHR-3 =
® 97.7% -

[F ) 4]
V4-BB(2F,3F)-02 (1-1-1) 5%
3-BB(2F,3CL)-02 (1) 3%
3-BB(2F,3CL)-01 (1) 5%
3-DhHB(2F,3F)-02 (2-1-1) 5%
V-DhHB(2F,3F)-02 (2-1-1) 5%
5-DhH2B(2F,3F)-02 (2-3-1) 3%
® 3-HH10B(2F,3F)-02 (2-7-1) 6%
5-HH10B(2F,3F)-02 (2-7-1) 8%
3-HH-5 (3-1-1) 3%
3-HH-V (3-1-1)  33%
3-HH-VFF (3-1-1) 5%
3-HB-02 (3-2-1) 4%
3-HHEH-5 (3-4-1) 3%
V-HHB-1 (3-5-1) 3%
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3-HHEBH-3 (3-9-1) 6%
3-HHEBH-5 (3-9-1) 3%

NI=89.4C ; Tc=-20C ;s An=0.084 ; n=14.4 mPa-s ;
Ag=-3.1 ; VHR-1=99.2% ; VHR-2=97.9% ; VHR-3 =
97.9% - |

[ %] 5]
4-BB(2F,3F)-02
1V2-BB(2F,3F)-02
5-BB(2F,3F)-1
3-HDhB(2F,3F)-02
V-HDhB(2F,3F)-02
3-DhH10B(2F,3F)-02
5-DhH10B(2F,3F)-02
5-DhBB(2F,3F)-02
5-HH10B(2F,3F)-02
3-HH-4

3-HH-V

7-HB-1

V-BB-1

1V2-BB-1
3-HHEBH-3
3-HHEBH-4
3-HHEBH-5

NI=89.9C ; Tc=-20C ; An=0.103 ; n=14.8 mPa-s ;

(1-1-1)
(1-1-1)
(1-1-1)
(2-2-1)
(2-2-1)
(2-4-1)
(2-4-1)
(2-5-1)
(2-7-1)
(3-1-1)
(3-1-1)
(3-2-1)
(3-3-1)
(3-3-1)
(3-9-1)
(3-9-1)
(3-9-1)

3%
5%
3%
5%
3%
5%
5%
3%
8%
8%
24%
3%
8%
6%
5%
3%
3%
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Ag=-3.2 ; VHR-1=98.9% ; VHR-2=97.8% ; VHR-3 =

98.1% o
[F 7] 6]
V4-BB(2F,3F)-02 (1-1-1) 5%
V-DhHB(2F,3F)-02 (2-1-1) 5%
5-DhH2B(2F,3F)-02 (2-3-1) 3%
3-dhBB(2F,3F)-02 (2-6-1) 3%
3-HH10B(2F,3F)-02 (2-7-1) 6%
® 5-HH10B(2F,3F)-02 (2-7-1) 5%
3-HH-O1 (3-1-1) 5%
3-HH-V (3-1-1)  25%
3-HH-V1 (3-1-1) 5%
3-HB-01 (3-2-1) 5%
3-HHEH-5 (3-4-1) 3%
V-HHB-1 (3-5-1) 3%
1V-HBB-2 (3-6-1) 3%
® 2-BB(F)B-3 (3-7-1) 3%
2-B(F)BB-5 (3-8-1) 3%
3-HHEBH-3 (3-9-1) 5%
3-HB(2F,3F)-02 (4-1-1) 5%
3-H2B(2F,3F)-02 (4-2-1) 5%
3-HHB(2F,3F)-02 (4-3-1) 3%

NI=286.3C ; Tc<-20C ; An=0.096 ; n=14.3 mPa-s ;
Ag = -3.1 ; VHR-1=98.8% ; VHR-2=97.6% ; VHR-3 =
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97.5% o

[& ] 7]

4-BB(2F,3F)-02 (1-1-1) 3%
V2-BB(2F,3F)-02 (1-1-1) 3%
1V2-BB(2F,3F)-02 (1-1-11) 5%
2-DhHB(2F,3F)-02 (2-1-1) 5%
3-DhH10B(2F,3F)-02 (2-4-1) 5%
5-HH10B(2F,3F)-02 (2-7-1) 8%
2-HH-3 (3-1-1)  12%
3-HH-V1 (3-1-1) 5%
1-HH-2V1 (3-1-1) 6%
2-HH-2V1 (3-1-1) 3%
3-HH-2V1 (3-1-1) 6%
V-BB-1 (3-3-1) 8%
V2-BB-1 (3-3-1) 3%
1V2-BB-1 (33-1) 5%
3-HBBH-3 (3-10-1) 3%
5-HB(F)HH-V (3-11-1) 3%
3-HB(F)BH-3 (3-12-1) 3%
3-HHB(2F,3CL)-02 (4-4-1) 3%
3-HH2B(2F,3F)-02 (4-5-1) 5%
2-BB(2F,3F)B-4 (4-7-1) 3%

3-HH10B(2F,3F,6Me)-02 (4) 3%
NI=88.9C ; Tc=<-20C ; An=0.116 ; n=14.7 mPa-s ;
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Ae=-3.4 ; VHR-1=98.7% ; VHR-2 =97.7% ; VHR-3 =

97.8% o
[E #] 8]

i 1V2-BB(2E,3F)-02 (1-1-1) 5%
5-DhHB(2F,3F)-02 (2-1-1) 5%
3-dhBB(2F,3F)-02 (2-6-1) 3%
5-HH10B(2F,3F)-02 (2-7-1) 8%
3-HH-V (3-1-1)  25%

® 5-HH-V (3-1-1) 5%
1-HH-2V1 (3-1-1) 5%
V-BB-1 (3-3-1) 5%
1V2-BB-1 (3-3-1) 5%
V2-B(F)BB-1 (3-8-1) 3%
2-B(F)BB-2V (3-8-1) 3%
3-HHEBH-3 (3-9-1) 6%
3-HHEBH-5 (3-9-1) 3%
S 3-HB(2F,3F)-02 (4-1-1) 5%
3-HBB(2F,3F)-02 (4-6-1) 3%
V2-HBB(2F,3F)-02 (4-6-1) 3%
3-H2Cro(7F,8F)-5 (5-1-1) 3%
5-H10Cro(7E,8F)-5 (5-2-1) 2%
3-HH2Cro(7F,8F)-5 (5-3-1) 3%

NI=90.0C ; Tc=<-20C ;s An=0.108 ; n=14.7 mPars ;
Age=-3.2 ; VHR-1=98.9% ; VHR-2 =97.9% ; VHR-3 =
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97.8% -

[F %] 9]
4-BB(2F,3F)-02
1V2-BB(2F,3F)-02
3-DhH10B(2F,3F)-02
3-HH10B(2F,3F)-02
5-HH10B(2F,3F)-02
3-HH-5

3-HH-V

3-HH-V1

3-HH-2V1
3-HH-VFF

V-BB-1

V2-BB-1

1V2-BB-1

3-HHB-O1
5-HB(F)HH-V
5-HH2B(2F,3F)-02
3-HHB(2CL,3F)-02
3-HH10Cro(7F,8F)-5
5-HB10Cro(7F,8F)-5
40-Cro(7F,8F)H-3
101-HBBH-4

NI=88.5C ; Tc=-20C 5 An=0.109 ; n=14.6 mPars ;

56

(1-1-1)
(1-1-1)
(2-4-1)
(2-7-1)
(2-7-1)
(3-1-1)
(3-1-1)
(3-1-1)
(3-1-1)
(3-1-1)
(3-3-1)
(3-3-1)
(3-3-1)
(3-5-1)

(3-11-1)

(4-5-1)
(4)
(5-4-1)
(5-5-1)
(5)
-

3%
6%
5%
3%
5%
6%
15%
5%
5%
3%
8%
3%
5%
2%
3%
8%
3%
3%
3%
3%
3%
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Ae=-3.2 ; VHR-1=99.1% ; VHR-2=98.1% : VHR-3 =

98.1% o
[ %] 10]

- 5-BB(2F,3F)-02 (1-1-1) 3%
V2-BB(2F,3F)-02 (1-1-1) 5%
1V2-BB(2F,3F)-02 (1-1-1) 3%
3-HDhB(2F,3F)-02 (2-2-1) 5%
3-DhHIOB(2F,3F)-02  (2-4-1) 5%

@ 3-dhBB(2F,3F)-02 (2-6-1) 5%
5-dhBB(2F,3F)-02 (2-6-1) 3%
3-HH-V (3-1-1)  15%
5-HH-V (3-1-1)  15%
3-HH-VI (3-1-1) 5%
V-BB-1 (3-3-1) 7%
V-HHB-1 (3-5-1)  10%
3-HHEBH-3 (3-9-1) 3%

® 3-HHEBH-5 (3-9-1) 3%
3-HH2B(2F,3F)-02 (4-5-1) 5%
3-HBB(2E,3F)-02 (4-6-1) 5%
3-B2B(2F,3F)-02 (4) 3%

NI=90.4°C ; Tc<-20°C ; An=0.105; n=14.3 mPa-s ;
Ae=-3.1 ; VHR-1=98.8% ; VHR-2 =97.7% ; VHR-3 =
97.9% -

[F 4] 11]
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5-BB(2F,3F)-02 (1-1-1) 5%
V2-BB(2F,3F)-02 (1-1-1) 5%
3-DhHB(2F,3F)-02 (2-1-1) 5%
3-HDhB(2F,3F)-02 (2-2-1) 3%
5-DhH2B(2F,3F)-02 (2-3-1) 3%
5-DhBB(2F,3F)-02 (2-5-1) 3%
3-dhBB(2F,3F)-02 (2-6-1) 5%
3-HH-V (3-1-1)  35%
1-HH-2V1 (3-1-1) 3%
3-HH-2V1 (3-1-1) 3%
V2-HHB-1 (3-5-1)  10%
5-H2B(2F,3F)-02 (4-2-1) 3%
3-HH2B(2F,3F)-02 (4-5-1) 7%
5-HH2B(2F,3F)-02 (4-5-1)  10%

NI=287.6C ; Tc=-20C s An=0.092 ; n=14.1 mPa-s ;

Age=-3.1 ; VHR-1=98.9% ; VHR-2=97.9% ; VHR-3 =
98.1% <

B 1 286 11 thmmih et tb i 1 2t 4 48
bb o AR R NFE - Bibb s AERAARLARDEARA
X1 ZEANXBRAPMB YRS BRI BH F4E
BeydFiE -

[A¥ L TH A M]

AEHAYRSEARMIRFIAGZH EREE - & 3|4
MRTRERE - MIFE - -BENALERRENE - K& E
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