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(57) Abstract: The present invention relates to a novolac

(= 1] hardener having an alkoxysilyl group, the novolac hardener

exhibiting excellent heat resistance characteristics, such as a

20 low coetficient of thermal expansion (CTE) and an increase

in the glass transition temperature, when forming a compos-

MO cc - ite; a method for preparing the same; a composition contain-

154 ----Hlud 1 DD LT ing the same; a hardened product; and a use thereof. Accord-

ing to an embodiment of the present invention, provided are

Af‘_‘ a novolac hardener having an alkoxysilyl group of chemical

i 101 formulas I-1 to I-4; a method for preparing the novolac

& hardener having an alkoxysilyl group of chemical formulas

ﬂm I-1 to I-4 through alkenylation and alkoxysilylation of the

4 5 novolac hardener; a method for preparing the novolac

= hardener having an alkoxysilyl group of chemical formulas

I-1 to I-4 through alkoxysilylation of the novolac hardener; a
composition containing the novolac hardener having an al-

0 koxysilyl group of chemical formulas I-1 to I-4; a hardened
product thereof; and a use thereof. A composite comprising

-5 . . . ' - the novel hardener having an alkoxysilyl group according to
0 50 100 150 200 250 300 the present invention exhibits a low CTE and a high glass

25 (°C) B8 transition temperature through a chemical bond between the
alkoxysilyl group of the hardener and a phenol or epoxide
group as well as a chemical bond between the alkoxysilyl

AA ... Dimensional change (um) group of the hardener and a filler.
BB ... Temperature (°C)
57) 8.9FA:
CC ... Example 1 (37) _]:k] E|'2 xx 74|_/.\_
DD ... Comparative example 1 [Cr= =5 =1
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Tl etsto]l =] = (pyromellitic acid dianhydride, PMDA), W2 ¥ =g Eglsl 22 A
A+ Y etslol =2 =(benzophenonetetracarboxylic dianhydride, BIDA) S31 &

Waks AR SR HEgBzrxers otslol =] = (tetrabromophthalic

s

anhydride, TBPA), 2dY otslol=#] =(chlorendic anhydride) i Z&

AutH oz AEAG oEA FHo Wy AL oEa 2atd o

AoEg 243 F dov. SHHE T WY we A FAe
3z

=4 Aot @5z AMGHAY, 7[E9] HoAe e AMgHE
g

rr
=2
e
)

S, AstAel o FA] aFeol FEE kLo A
- 0.5 WA 2.00] HEE, X3, dE Eo, 0.8 WA 1.5°0] HEE AgAY

FFe zastel AHgsts Aol ulgA s

B oMol HER /A @e BN £A9 Aol A48T s
AW AshA wd Usts FSE Pl wek 47 B UHye 2HE F &

AFEAZI s=E 7IFSE sto] olFA] HR7ek AzA whgAd 2879

setped o HPsA MBse] ST F der, ok o] F)ERolA
QurA otk
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obrk, & Ee A AAFE oA, 2 Ere
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2estel MRRE Foln, T 49 ArY $§ F= F52 AAe]

47 RAJARE ol2M FASE AL PN, BEAY ALEE
FARoRE BAYAY RO 52 melstel, 4AAAZ 0.5m A A

m(AE E°1, 50m WA 100m)Q) F719A7F AR F Aok FrIYAE

ANFA A FAHERZ A7 w2 g AolE st g

arlel #GRL BA ASHE ol wEAseh. w oher, £7)YA)

{E

NEFE gol7l AT, B AR BE} Bk QA sle] WS

Tgehs 2HEANA B2 oFA FACd tiste] FrIdAE AFA] HEA
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9 71207 5 wih WA Bwth, o

o
Lo
il
lo
ot
o
=
rlr
=2
B
>
ol
Ao
o
10
of
ofN
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Sol, Syth HA 90wth, A S0) 10wt% WA owth, oS Eo], 30 wt% WA
95wtk olE Zol, 30wt% WA 90wk, AE Tol, 5wtk WA 60wih, A Soi,

10wt% WA 50wt%Y 4 ATt.

Bot FAAOR, d d2A, 2 $EY 2] vtEA FAA FOoE
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AL olyAg, dE B, olmtdE, Al 3F olvl, A 4F GEF, §71409,

Folaak, Q 3E T AIFHAAN AARE A

Btk FARoR, oF gof, 2-vPolvitiE(2M2), 2-ddol ] ThE,
2ol @-4-o] Qo] o]t} (2E4N), 2-H' DOl B|ThE, 1-(2-Al o} seo &) -2+ 2 7]
ojm| &, 2‘3135}‘3]’%]0]U]‘jr—’é‘(h‘eptadecylimidazole, éHDI) 2o] ojnjttEA);
Hld o) e o}l gl (benzyl dimethyl amine, BDMA), EglATdEoln] wo g
(DMP-30), t]o}x}A| E 2 ¢ 64l (diazacycloundecene, DBU), Eglogalt]o}ul
So) 3% olul HYY; HEFFUIRFHEoOlE £ 4F IRFY;
CobAba| A 2 2 2 HlA(DBU) Ol L DBUS] §714Hed; EsldEAD, Qlabo] el
59 AA IFE, BF-Eold olWl(BF;-MEA) S Ze Folx4 58 & &

Rem, olz=M A AL oUrt. oE AIFAAE olg nlojam

G710 e XA 9 HH{’Q%‘E%, ‘%3] gyst= AL ofYn, o]
AgRobl dmAon AHETE Foz HFsel ABE £ Utk dE o),
&71 ANFA FA e gt 0.1 WA 10 phr(parts per hundred resin, ©o]ZA]
T4 1005FFEY FEFE), A8 B9, 0.2 WA 5 phrd F Utk A
A= %ﬁ}‘?_% A axn 4 A4 9g S5 Ao FHoA Ay go=m

AEEE Aol mgdsith. Yl As EAAE 47 wele sgRes
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71 &2 ERe 4 AAEHAA AFTEHE RS =88 AiAe

TAReR, B3 Fe CIE, dE& £, 15pm/T ©)8F, ol& S,
12ppm/C o8}, @2 Eo], 10ppn/T ©l3}, ol Sof, 8ppm/C ©}3}, & Eo
6ppm/C ©olsl, & €<, 4ppm/TC olste] CIEE “EpATt. CTE @2 HE&55

Sajo] ©3 Ao CIEY 33+gre E3] dAst= AL oo}

Egehan, Aol 30wtk WA 6owts (A FFAlE FAYA} 2L $E
ln EEHA 2$g FE U$)Y EHAE g 2ol 1oppn/T o), oAF
2o}, 8ppm/T ol8t, dlE Eo1, 6ppn/C olst, o o], 4dppn/T ol5+e]
CIES UrEbiT),

w3, G Bo, AARA B 2™ d3 oWy Mz wEe
AgA, BANEEZA FUA, A8 o), 227 YAE 60 WA 8owth, o)
0] 70 WA 8owth XEFslE EF A= 20ppm/T o8, odlE =], 15ppm/ T

ola}, o]& Eo], 10ppm/C ©l&}, & Eo°f, Sppm/T ©l3}, <& Eo], 6ppm/T
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Zeofiao #HeEx=Ee AA(FERA 1, Meiwa Plastic Ind.AF, A3 HF-1M)
15g, EASALdE ZEIojaAoho]E 8.67g H EHIE2}HS| =2 FU(THF)
150mle ¥ TEFE F, of2Fo] FAHE AHA 15A1F T AFLoA
wkshdvk. v F, FEVIE ol&d &ujE AAStY, =EIAHgAe

SE5A79 249 #4719 FEu. = [0H: [Si) = 3.9 : 1 ugg 2=

42ste =22 AaAS I doid HF A2l MR dHolBHE oen

'H NMR (400MHz, DMSO): &= 9.43-8.93(m, 3.89H), 7.71(s, 0.97H), 7.26-6.51,
(m, 20.71H), 3.94-3.55(m, 16.33H), 3.15-2.89(m, 2.57H), 1.62—1.44(m, 2.61H),

1.19-1.04(m, 11.98H), 0.66-0.43(m, 2.46H)

$gd.2: A9t HeEx=EH HIA {4

Fad 13 543 Yoz FAsto, x=Bh Ao J=EAs} A
2g719] w=w], = [OH]: [Si] = 2.6 : 19 H&S Z= HEsd Asxgzg
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2
32
o

73 eA =
'H NMR (400MHz, DMSO): &= 9.43-8.93(m, 3.11H), 7.71(s, 1.47H), 7.26-6.51(m,
20.21H), 3.94-3.55(m, 18.55H), 3.15-2.89(m, 3.57H), 1.62-1.44(m, 3.48H),
1.19-1.04(m, 15.09H), 0.66-0.43(m, 3.63H)

el 3: 285 HexBY FA T4

(DA 124

Zgl~3 Hesxiek AGA(FRA 1, Meiwa Plastic Ind. A}, AEH

e musiglth. o F

e

HF-1M) 10g, NaOH 3.74g2 DMSO 250mlS @i 30
255 0CE YF1 €¥ Havlol= 22662 Yol & oo, 24 &<
Feold masich. we %, olLobMelol= 4otuloh T3k NaCl UG
o] g3lel YA U (work up)d T, H715E BT FH7ITA MgSO.E ¥
GolslE HOE ANE T AsolE UHE A3em FUIAE ol SoE
AAs, L7119 %, = [0H] : [allyl group] = 4 :1 HE&S ZE

dHsd =82 AIgAE A Do

B

T AAPAES MR dolge o2

69
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(724 1]

OH OH
= = n

"H NMR (400MHz, DMSO): 6=7.14-6.70(m, 21.68H), 6.04-6.00(m, 1.35H), 5.41-

5.20(m, 2.98H), 4.49-4.47(m. 3.01H), 4.17-3.80(m, 11.8H)

(2)A 2 A

SetaAo A7l 19ANA Fe ¢¥Egd =B AsA 10g,
EgoEAA T 2.85g, WE AgE 79ng ¥ =F 10mle ¥xn EFIT F

of2Zo] FHE AElolM 85TolA 2443t ¢ wwksigict. vbg & de
%

~ 'H NMR (400MHz. DMSO): 6=9.31(br.s, 4.92H), 7.14-6.70(m, 21.68H), 4.17-
3.80(m, 25.23H), 1.82-1.70(m, 2.78H), 1.24-1.20(m, 12.99H), 0.80-0.61(m,

2.60H)
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FHd) 4 AYHE =B AsA B (dmotausn)

sEtagd 724 28 #

rr

22 A3 A (Mitsui Chemicals Inc.AF, AHEH

XLC-4L) = 1b5g, EgoEA4E ZZPo|Alotdlo] E 7.31g =

=

HES| =2 FS(THF) 150mlS Y11 Z3

olzZo] AW Aejol A

s

w2e AakAe] A=A 48N g9 FEA, F (OH: [Si] =2 1

algs Ze dE3E =By AdAE Ao dod HF APES NR

[Fz4] 2] -
OH OH
e o S
n

'H NMR (400MHz, DMSO): 6=9.31(br.s, 3.66H), 7.75(br.s, 1.98H), 7.08-6.68(m,
19.91H), 4.2043.79(m, 12.84H), 3.32-3.12(m, 4.73H), 1.72-1.54(m, 4;27),

1.24-1.20(m, 18.72H), 0.80-0.61(m, 4.17H).

#gel 5 Adstd =8F FSA B (el detd Be AEsA)
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Zetago uHd =Be A (F24 3, Meiwa Plastic Ind.A},

C}ET NEH-7851SS) 152, Eg

=2
i

HESS EEFS(THF) 15mlS Y@n e 5, olzzol 245 Abeo]Al

15A17F Bk Ao mwutsiodc). we &

A71E ol g3 &HE AAGA

ol

B8 ZaA =BA AY #8719 w=8l, S [0H]: [Si]l =3 : 1

Ales Ze dE3d =8 A& A €0l HFT AHE] MR

&

OH OH

'H NMR (400MHz, DMSO): &= 9.41(s, 0.78H), 9.26(s, 0.29H), 9.21(s. 0.59H),
7.88-6.61(m, 20;4OH), 4.05-3.70(m, 8.27H), 3.15-2.85(m, 1.15H), 1.69-1.45(m,

1.12H), 1.28-1.05(m, 5.86H), 0.67-0.42(m, 1.16H),

gd 6: 2¥8E qASEAETA B F3A 4

Zet230 gAZF2HEtd =82 A3 A(F24 4, Nippon petrochemicals
Co.AF, 4+=w DCPDP) 15g, EgoEA|AddE T ZHolAAlollo]E 3.53g ¥

HEes| =2 F(THF) 150mle Wi 3 5. of23o] FHd AEdA
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1547F Fob 2ol Wsigth. Wk ¥ ZW)E ol8d Ll AA
w2 A s=2A7)s} 49 2879 =wH, = [0H]: [Si] = 4 : 1
Hge 2= Adstd B2 AsAZ A9du. dojd HE PHZo NR

HONMR (400MHz, DMSO): 6= 9.30(br.s. 3.11H), 7.80(br.s, 0.76H). 7.39-
6.59(m, 23.00H), 3.79-3.51(m, 7.88H), 3.10-2.61(m. 8.18H), 2.25-1.00(m.

50.26H), 0.65-0.51(m, 1.61H)
T 7: AE3d =B AFA FH(FRSA HESFA)
SetA3d gdHdsAd =EY AIFA(FE2 5, Meiwa Plastic Ind. A},

FET  MEH-7500-3S) 15g, EASAEE ZZdoliAjolyo]E 7.22g H

HEZS =2 FE(THF) 150mlS ¥ T3 FT, of2Fo]l ZHA ArejolA

&g 2= 283d =2 FRAS AU Aol HAEF AHE NR
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(724 5]
OH OH
' ~ H ~
ot
. n
HO

~'H NMR (400MHz, DMSO): 6=9.19(br.s, 6.29H), 7.05-6.51(m, 26.00H), 5.91(s,
0.57H), 5.58(m, 0.74H). 3.87-3.45(m, 12.75H), 3.15-2.91(m, 3.72H), 1.54-

1.48(n, 3.90H), 1.20-1.16(n, 18.45H), 0.67-0.50(n, 3.33H)
¥ 8: dEsd AT =EY BSA A

Set2Fe FdE =858 AFA(FZ2 6, DIC Corporation.Al, ¥4
KA-1163 )  15g, EfoEALdE  Z2Fo|aAoldolE  6.29g H
HEeS| E2FA(THF) 15mle ¥ EHF F, oflzFo] ZAB AejolA

1547 Bk geold musiold, we ¥

=Y A =S dY 2879 s=H, = [0H]: [Si]l =4 @1
g e AEdd =29 AEAE 4. Fo4d HF: A EY NR

74



WO 2015/105379 PCT/KR2015/000243

[Fz42] 6]
- .
OH OH .~ OH
| X H, ' X H,
¢ ¢~
L J

n

'H NMR (400MHz, DMSO): &=9.32(br.s, 2.99H). 7.77(br.s. 0.77H). 7.02-6.89(m.
10H),  4.24-3.36(m, 12.25H), 3.18-3.01(m, 1.89H), 2.24-2.10(m, 12.88H),

1.73-1.40(m, 1.88H), 1.20-1.14(m, 9.99H), 0.64-0.50(m, 1.60H)
@A 9 AE3E vadEA =EYA F3A A

ZaglAaF0 vHlAFHEA EgA ASA(FF2A 7, DIC Corporation.Al, A&

VH-4150) 15g, EgoEAAH I 2 go| 2 A|oldo] E 6.29g =0

B Egts =2 FH(THF) 150mle Y =3

ok
ok

F, olzEo] FHE AHolA

1571 F3F A2olA wrtadnr. whg

o

. ZW7)E olgd &ulE A

o =St 4 FAE7Y s=H, 5 [0H]: [Si] =4 1

w22 A5 |
HMgg e ddsd =2 ARAE 24Ut ¥ed AT AHEY NR
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OH - OH

OH

OH | _

"I NMR (400MHz, DMSO): &=9.31(br.s, 7.65H), 7.76(br.s, 1.76H), 7.20—7.05(M,
16.00H), 6.89-6.75(m, 17.58H), 4.22-3.79(m, 37.28H), 3.36-3.28(m, 4.23H),

1.62-1.20(m, 62.11H), 0.67-0.51(m, 3.95H)
FAd 10: ALY YT ed =28 AsA FA
ZetaFo YyzeEd =52 AFaA(F24] 8, Nippon Kayaku Co.A},
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