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An objective of the present invention is to provide a bifunctional (meth)acrylate compound which
exhibits compatibility with a monofunctional (meth)acrylate compound and high refractive index.

The objective of the present invention can be solved by a (meth)acrylate compound represented by the

following general formula (1).
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(Wherein, Ry to R4 are the same or different and each represents an alkylene group, an aryl group or a
halogen atom which may be branched, R5 and R are the same or different and each represents an alkylene
group having 2 to 4 carbon atoms which may be branched, R7 and Rg are the same or different and each
represents a hydrogen atom or a methyl group. kj to kg are the same or different and each represents an
integer of 0 to 4, n and nj are the same or different and each represents an integer of 1 or more, p; and p;
are the same or different and each represents an integer of 1 or more. When kj to k4 are 2 or more, the
corresponding R to R4 may be the same or different.)
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ER(FE)NGRBECE ZSKESCHERA TR | Bx
WA ETOGRE 2 B L
[0059] FRAAREUFEASNELE  HER Ll
RMRRZ(FR)ABRELEY 100 B2/ HHE
ESERES(FE)NGRELESYN  GEERLETER
(DERZ(FEABRELAYHEEE S EEEEE)R
FERELAYNAIE 00EEH] BEG 1E 1000 ®
B o BERSESOERD THEK 10F 200 E& 4 -
[0060) 3k & FiE 14 %% B 70 01 40 B 28 W4 ¢ s 5 R I 08
B - EBRKE BRE BE- - EHA58S - B
BIRERMTRE Bl Bk ¥RE FE e
o ZEEER BOES SERSEAOTEL - B
T F S BB T Z & 25 8% B (ethyl cellosolve) »
B & 2 P& % (methyl cellosolve) ~ & 2 B (carbitol) ~ HH &
OB WoBEFRS BETEL Z2BFE - ZBZ
Bs - ZBETH - HEHZIRE TEERGEZBE - £
BZEE  TEFOBZRE W _BEFABZBE - W

i

t
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BRGSE GHASEHANTEE - GHB - 5 W
(petroleum naphtha) « 3% 75 3 k& (solvent naphtha)& o
CSRREEHRBE TR | BEXGFBMHHE 2 &L L -

[0061)] FAIERERREBAGOEAE  BH R E
MBEBR(DERZ(FE)AGEELESY 100 BEH (6 F
HESEERFELABBELEYN > GEHR LTS
R(DERZ(PE)AREELAYERE TS EERGEE)
AEBELESYNEATRBIOOEER] BEMG1IZE 500&
ENBER202300EEM EER30E 200FEZM -

[0062) HEARZHMWELEERD T BT EH Lt
WHESEEE(FERGBELSY  ZaERY - H
BB LUAN 7R T & AR I B A0 e A AR T A (R
REB HELE S8R EHS) HAE - HEEHE -
BEAE - FEVABDE - BT - W@ O - B A0 H M (%
HREACMHEE - ZSFMATE | EREFRBETHA 2
Bk

[ 0063

<EBEABHN(FE)ABBELEY 2 B EER
Wy i B AL 4 >

SEASPEY LRBEBX(DERNFEEAGEELSE
MTEEEERYNELY  AENEHEALAZHG
B ERYERALNECEENEE - SlUEERS
B GTHEENEMEHAF LR BER(DETE(FH)
A BELEY 2B LR T MR e EGUEE)> %
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EITEARETRE  HEEANERECEE)NEE TR
HameEE  fliuk 0.1 8 1000'|um’ BERE 1 E 500um -
FEAS5ZE 300pm -

X Z@®BRBIOBHRR - BEERE)VNEFELY > F
MABZESERE ~3DIIEIKEMBEE -

ME  FTHHMEMEECREEZR - KEF LHELE
R(DEANRE)NGREBELEY 2B EEKYE DT
BmEEEEL -

[0064] WALREEMMETEL + MARE - XBHE
HE - X FABMAREEXBEEHEETHEG - B
TMBEREEBANMPBOREE GBI ORE 50 & 250C » BER 60
F 200C » EERTOE 150T - X EXRFEEEE LR
H)W  ABHEERRAR Z2ENEESEWERAHE -
HEE R 0.1 F 10000m)/cm® > B R 1 & 8000mJ/cm’
CE &R 10 £ 5000mJ/cm? -

[0065)] HAAFEH 2 LABRN(DRIN(FEE)RE
BELEYHERER BEREXFEE)RAGEELEY
EHEBREFEENHESENEERE  MMNER "THER
DRXKENREBERERERRE  FTUEZHEEELY ., Z2F
B Fib MEBERERNEEAZHEERTENERE
EYMEZ_EREBEMEEZB)FIREELEYZIER » G
HERGHBEELY E]H%ﬁ'é?’w%?ﬂﬁ]?ﬁﬁiﬁaééfﬁj:zﬁ
BRAMRTZFE)AGEELGLEYRAEFNEEGGEH
R - EMBEBE)ZEFELY -
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[E B 61

(0066 BLT » BHEWG M EFMMBEHALENH >
BREAZHGIHZEERFRE - X £UTHE G
Tt BHEMEGMKRET R I7E R EGETERS -
X EUTERINIENTH ZEIRTNERRBERIR
SR (HPLC S ) f BUT 4 5k fF € 2 HPLC B 5

[ 0067 ]

[1] HPLC % #7

(1-1) EEEEYREILEWEERG HPLC 44 &
fe:

- RKE  BEREERE LC-20A
- % ¥ : XBridge Shield Rp18( 3.5um,4.6mm ¢ x250mm )
- BEREREE 40T
-BEH AR=8K - -BRE=-LF
- BEHEHMRE  1.0mL/53 &
- BEHEME BREREE 70% (0458 ) —70% (10
Sy ) —>100% (20 5348 ) —~100% (30 554 )
- BRI R ¢ UV 254nm
[0068]
(1-2) (FE)AGEELEYEAZLEYHEHERD
HPLC 47 #7 & £
- EE  BEREFARAE LC-20A

- M : L-Column ODS(5um * 4.6mm ¢ x250mm)
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EREHE 40T
- BEME AR=30%FEK - BRER=FE
- REERE - 1.0mL/5 &
-BEHME BREE 30% (0538 )—>100% (10
Sr# ) —>100% (35 57§ )
- BRI E - UV 254nm
[0069]
[2] NMR Hl &
'"H-NMR K "*C-NMR % {F F & {5 -d 1 B & - H#E S
JEOL-ESC400 73 )% 5 #E 17 20 8% -
[0070]
[3] LC-MS H &
BUTN B2 R - #5  LC-MS T BRI E & 5 /> 2k
A EEY -
- [0071]
BB Waters(ﬂx{\/\j)%g " Xevo G2 Q-Tof
+ %% : L-Column2 ODS (2um > 2.1mm ¢ x100mm )
- BHERE 40T
- MK E UV 210-500nm
- BEMH AR=MK BR=ZH#
- BEHEAKE  0.3mL/4
- BEHEBE  BIRRBE 80% (058 )—>100% (15
Sy ) —>100% (25 43 6 )
- B A7 ¢ Q-Tof
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. BB % ¢ APCI(H)A

- BEFJR (ion sburce): B (+)2.0kV ~ B E 120C

- Yt §& (sampling Cone) : BE 30V -~ & Ji 50L/h

. % B S B (desolvation gas) ¢ B 500°C - fif
1000L/h

[ 0072])

[4] B E AR S Y SR

5 DL OB O S BT BRI HO T A M (B )P RS BB b
AWM NEENE TR EEEARHEELSY 30 BRH
TR G o AR BT BT B R BT 0 O AR A -

< B AR M P K B B>

. KR ER 2-% % % 7 B (PEA) (3 2046 5 8)

R EE 2-Q-FEERE)ZE (OPPEA)GH & AT {58
)

<>

A AE 8OC I BE R R 2 B DL PSR - B EIE S A
IR G G B T -

B: £ 80°C I3 2 NBS LI BT M » A HIE 5 A1 75
& 217

C:BAEMBEAE  BELANGEESFH -
o 52 HI (F 08 R % 2 -

[0073]

[5] 47 5 %= B W 5 &

DT HREE  MEETREE B M ERFE
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BB AN TERAEFRE Y T EEN(TE)AR B
b&we s s R R EH - |

R EEM(FE)NEBELE N BEE N-F&
- TEE TS AL S EE% 10 B %R 15 B & %% K (H
RESBG 1 RICEH 2 HARSBENERBEE - 4% 1
HE%IER%E SEE%) HHEE UERHEE -
GHEANCESBREZIEE - X RFEHZ 3 BHN
EESHEUES  HREHAEE 100 BE2%E 2 ERE
S EEMFE)NREELAYESEE %R - M
B ENFEN 2 &% TR [ E K -

< 5 W HO AT BT 2 R B BOW E R 4 >

BT ¢ T H $T 5 5 (ATAGO(R B A THB Y T S ¥ &M
H #7845 DR-2M, )

HIE R TS5 0 589nm(20°C )~ T H B 486~ 589
656nm(20°C )

[0074]
<EWH 1 MTRQDERZEBLEYHRE>
[0075])

(2~1)
[0076] EEERAE - MA LB RAES 2B
BErEZFT BAUNTRARCGHERERZEHRLEY
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120.0g(0.176 B H )~ B 3 162.2g~5z:ﬁ§:$g% 16.5g-

bk Bz fif £ 5 38.7g(0.439 X H )~ ik B 8f 2.0g(0.014 EH) >

% FFEZEI0CHIFEEZBEERBEE 15 B -
[0077])

(3-1)
MEGERR  AIEERBEWMEETONMKIERR - B
HERAXC-DRARZEBLEMWNERES 80.9% » Lif
AC-DRARZEBILLEYNBERLRE 1.0% MERK
FE o

ERMBENEERTRMESAHKERTKERE
BB M®E - BREKE  HERHKEGTKE4IR - 2% - #
HBREMSF —MWoNREERE  FHANERBEETAS
AlmESETL  WEHEMTHNEEBESREILETL

 EREBFSILEERXNC-DERZIEELEYNE S
132.0g(HPLC & [ 97% -~ B R 97%) - Fii X (2-1)FE R &
B2 L& % H '"H-NMR - C-NMR -~ LC-MS Z i & & &£ &4
Tt e

[0078]

'"H-NMR(CDCI3;)

8=1.38ppm(2H ~ t) ~ 3.32-3.40(8H " m) ~ 3.97(4H~ s) »

6.98(2H -~ d) ~ 7.05-7.37(28H  m) * 7.72(2H ~ d)
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[0079]

13C,-NMR(CDC13)
| '0=36.49ppm - 62.04ppm - 64.63ppm -~ 74.18ppm -
120.32ppm~126.06ppm~ 127.36ppm~ 127.58ppm~ 127.79ppm ~
128.35ppm~ 128.43ppm~ 128.60ppm~ 128.92ppm~ 129.28ppm -
130.93ppm~ 133.75ppm~ 134.76ppm~ 138.86ppm-* 140.12ppm ~
140.93ppm ~ 141.63ppm ~ 151.16ppm ~ 153.08ppm

[0080]

Bt (M+NH4)" : 788.3746
(E# A C-DRTIWEEWZEHE LN F £ (TOF MS
APCI" ; CssH4604+NH,) : 788.3740)

[0081])

<ERES 2 DTHRA-DRARZAMEBEELeY R E

(1—1)

[0083) EEHEME  NMBALABRBEESZHH
BEREHT BBALARAXQCDERZEELELEDY
98.16g(0.13mol) ~ W H KX EEEE 3.21g(0.017mol) ~ HHEFH
¥ H 0.32g(0.0026mol) ~ W% B 24.20g(0.34mol) & B 3 >
£ OIOCE IISCTEFTHRERETHR KELKEZESZ
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HmRKERLE -

K JE % - 4% KRBT HPLC £ 478 » EM R (1-1)%
T BB S MR R 87.0% |

w® 6%am KL KBIRRBIMEFRFRT I /K E R A
o HETUE R KT K% 4 B TE UK TR 4 1 8 51 E
ARA-DRTZAGEBELEY 115.1g(HPLC # F
86.3%) o

RS Z ERAA-DREFAORNGRECEDHN
TR - MEBBANEEEEARERLEW 2 HEEDN
HMEGR  GERER |- X PHAA-DBRRZAGE
Bt &% "H-NMR - '">C-NMR - LC-MS Z Il & & % (4 40
Tk -

[0084]

'"H-NMR(CDC13,400MHz)

d=3.4ppm(4H ~ t) ~ 4.0ppm(4H ~ s) » 4.1ppm(4H ~ t) -
5.8ppm(2H ~ d) ~ 6.0ppm(2H ~ dd) ~ 6.313ppm(2H ~ d) -
6.98-7.40ppm(30H ~ m) ~ 7.7ppm(2H ~ d)

[0085)

3C-NMR(CDCI3)

0=21.56ppm > 36.38ppm - 63.65ppm - 64.68ppm -
70.14ppm~120.32ppm~125.41ppm~125.99ppm-~ 126.13ppm -~
127.23ppm~ 127.57ppm~ 127.78ppm~ 128.32ppm~ 128.37ppm -
128.80ppm~ 128.99ppm~ 129.15ppm~ 129.19ppm~ 130.63ppm -~

131.04ppm~134.18ppm~ 134.40ppm~ 137.97ppm~ 138.72ppm -~
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140.15ppm~141.11ppm~ 141.6%9ppm~ 151.22ppm~ 152.96ppm -~
165.99ppm

[0086]

B84 M E(M+NH4)" : 896.3946
(ERXA-DETFIHVILLEMZEE LW S F 2 (TOF MS
APCI"; Cs7H4,04+NH,) : 896.3951)

[0087]

<tEE B 1 LT RTRZIABEBLEDOVHE
[0088]

NM

HEFEHEBES AAUBREEFIHEEARES T
B A 9,9-#E (4-(2-FR B Z & E)-F E)F 200.00g(0.46mol)
B R K i B 11.28g(0.059mol) - ¥ H & E K B
1.13g(0.0091mol) ~ A} B8 84.08g(1.17mol) & HE 3E » £ 110
CZE NSCETHRABETHR ABLREZRS N EHRK
KERIE -

RE®R & RE®RET HPLC o #HF » Ll (4)R K

T ABEEREY AR 88.3%

FERREEANKEERPRM 5% S & KT F R
ZHODNEBEARF 2REAERETRE  FILSE Lt
RABETRZHRIEEE/LEY 258.8g(HPLC 4 [E  86.9%) -

BRI ZLELEAAXMWERTRNRGERELEDZIT
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g R NE%‘(&%}‘E”‘"*EW%E&%{EA%ZM@ P #Y A
EER GERERI-
[ 0089]
<tbm Bl 2 MTHO)RTRZAGRELSHIHE>
[ 0090]

o/\/o O\/\o
G0

EEEBES  AARREEH W BHURES
A 99-8 U-Q-BREZ&E)-FEXRE)HE
60.00g(0.13mol) ~ ¥ B X iEEE 3.18g(0.017mol) ~ H H H &
X7 0.32g(0.0026mol) ~ FHIFE 24.09g(0.33mol) K FH 3 >
£ 110CE 1SCTETHARSETR AELLEZRSE
HimRKERIE -

KE®  BREXRET BPLCO MK ERX(HFRR
CHEBELEYWHREN 88.6% -

ERBINRERTRN SHRIRERMKETHPRZ
B DLEBEKEF2XRAERETREG  FiEI LK
GYERERZAGEE/LEY 66.4g(HPLC 4 & : 88.6%) -

ERABE 2 ELRAG)RRAIAGERELEY 2
HR HHBAHEEREABEBEELE ZEHBEENH
EHER HBETRERL-

[0091]
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[& 1]
BEHB) 2 | LEY 1 | ERER B 2
I8 =R 1.617 1.618 1.591
f H B 26.6 25.0 23.1
B R PEA A B A
(T0%EERE) | OPPEA A C C
[FF5R:RE]

$iE o
ARNY

329851
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‘ 2% HH i B2

(#8951 (F30/EX)
BERBERRNMAE)RABRELSY
(METH)ACRYLATE COMPOUND HAVING FLUORENE
SKELETON
(3]
ABHALREENRBE-BEHEERFE)NGRE
BrHAERSTNBERZ _EEREFERGRELS
Y o

AZPBRHRUTHBADRARZ(FE)RGRELE
W) BE %4 B L AU AL R &

(1)
AF R E RyGEEHEERAE > RARATEFE T

ZhiE - FEENEERET R K Re BAZEMHAERAH >
RRUEASIRZIRE 22 4@ KKEE S R K Ry th & H
MERAE > RAEEREFHRFE LE KGEEHE XA
B> RXROZEAWNEE u L nGZEHERFTE > Rx
1IN ENEE  pi k. BEEBHEERARE KRR 1M EH
BH O KEkAE2UER - FAHEZR ZRARBHEHEA
A RAE -
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¥

[y

(%3]

An objectivé of the present invention is to provide a
bifunctional -(meth)acrylate compound which exhibits
compatibility with a monofunctional (meth)acrylate
compound and high refractive index.

The objective of the present invention can be solved by

a (meth)acrylate compound represented by the following

general formula (1).

o (Ra)a (Radka o

(1)

(Wherein, R; to R4 are the same or different and each
represents an alkylene group, an aryl group or a halogen
atom which may be branched, Rs and R¢ are the same or
different and each represents an alkylene group having 2 to
4 carbon atoms which may be branched, R; and R are the
same or different and each represents a hydrogen atom or a
methyl group. k; to k4 are the same or different and each
represents an integer of 0 to 4, n; and n, are the same or
different and each represents an integer of 1 or more, p; and
p2 are the same . or different and each represents an integer
of 1 or more. When k; to k, are 2 or more, the corresponding

R; to R4 may be the same or different.)
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q

[RRHE]
[(Ax=HEENEREH]: & -
[AREREZFHREGEKH]: &

AEBAEIAARAEEREAFNBIENLEEDDN
dMBER > ARURRAEHFEANEERTFSEH -

[(AEEFEEAR > FHTREESZHFENEEN]:
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Eﬁnﬁ—r*U ] B

—BEMHERGRELEY  HUTHRBEXN(DRTR

(1)
AF R ZRGHGBZEMEEHRTE > RAREE 55

EREERT

RB RGBS EMANTE  RRTEEHHZRE 2
AW

R, K Re o EMARTHE  BREETFREL

ME KR GSEEERTR  R7R0F 4 (B ;

B, R EEEERFE BRI E B

b B p & EHERTRE BRI E R

KiE kB 2B EW > SEHEZ R E R, TAEARN
iR E - |
MEEEAEEE BRI ()R REELEY -
Ho o HRBR(DPZ MR mB Lk E k0
—EEBLAY > GUTRERQET

AF R ZRGHEEHBERAE » Rk E
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ERERET
Rs K Re EEMHBERAE  RATEASB ZHRE 2

ESER-ORLD 7P

ki ZE kGBS AHERTE > R7R 0F 4 (EE
R AR EHERRE ER I U ENER B
P& EMERFE  £BR 1L L6

ki E ke B 2 DLEWE > SEHBEY R E Ry TR HEFER
ER-ENEIK
—~EHEEMEES 1K 2 EH > (B )R % EBEL
EYMMNEET L HAEFELTRERQRF 2 &
LEMEEERNRBEREZS B

(Ra)s (R)ka

(2)
AT RIZRGEEMEEKAE > RARKEE

ZEREERKET

Rs X Re B EHMHEHRAE  ERATEEIEZKEE 2

Z 4 B b E&

KBk GSEHERFRE R7 00X 40K ;

L HBIEHERAE BRI R

PR P BRBEHERAE Fx 1M BB

ki Z2 ke 2 LW EEHEZ R E Ry T BERIR

B R E
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5. —EEEEERY REARBEARES | R 2HF
it (R E)RREELEY - |

6. —TEIEALY B A B 5 H 2 WAL R
W AL -
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