wo 2013/028045 A3 |} I ¥ 1 0000 00 O 000 A

2§ P Y2 93td FAE FAESY

19) AAA HALA7]+ <
FANEZ é 0O 0O 000
(43 FA Y g (10) FAFANE
20133 29 28 (28.022013) \wipO|PCT WO 2013/028045 A3

A2 $-AJ ol g E 210-1306, Gyeonggi- do (KR). &4
4 (TAK, Sang-Yong) [KR/KR]; 600-083 FAFA] &7

6D FASHERF:

CO7D 407/12 (2006.01) COS8L 63/02 (2006.01)

CO7D 303/12 (2006.01)  CO7F 7/08 (2006.01) X% 37} 53, Busan (KR). 9= A (PARK, Su-Jin)

- [KR/KR]; 426-861 A 7] &= QFAIA] A= A E 652.5 ¥

1) TAEFAHS: PCT/KR2012/006832 ) 202 %, Gyeonggi-do (KR). 2&5 (KIM, Yun-Ju)
(22) TAEHY: 2012 8 ¥ 27 ¥ (27.08.2012) [KR/KR]; 135-796 A &A] g7 425 JAF 24
. Lol E 108-302, Seoul (KR). ¥4 F (PARK, Sung-

(25 E4del: o] Hwan) [KR/KR]; 435-751 47| & FEA] S8 % 7%

26) FNAA: Bhto] o} 3} E 841-1302, Gyeonggi-do (KR).

(30) SAHARR. (74) A A: 53 g RAAd) 2 (C&S PATENT AND
10-2011-0085340 2011 & 8 ¥ 25 Y (25.08.2011) KR LAW OFFICE); 135-971 A& A] a7 52 30 4
10-2012-0059437 2012 6 ¥ 1 € (01.06.2012) KR 13 v ot A= 7% Seoul (KR).

s} ol
DO 02 T8 ST KR A el 507 2 b9 0 i
-2012- s = (24.08.2012) Zu Aele] BEE $)319): AR, AG, AL, AM, AO,
) &9 (US &(2) A9 3 RE AR dlste]). ¥ AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(72)
(73)

AA712 A9 (KOREA INSTITUTE OF INDUS-
TRIAL TECHNOLOGY) [KR/KR]; 330-825 % 4 24 &=
ALA A &EF )dw T e 35-3, Choongcheongnam-

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,

do (KR).
dz}: 3

a4 Z/&4Q] Us ol gt3te]). AdEe] (CHUN, Hyun-
Aee) [KR/KR]; 463-773 A 71 = AdA E37T A&

LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

[CIS & A&

(54) Title: EPOXY COMPOUND HAVING ALKOXYSILYL GROUP, METHOD FOR PREPARING SAME, COMPOSITION
AND CURED MATERIAL COMPRISING SAME, AND USAGE THEREOF

(54) L] PR USAMIT|E H= o BA 3182, ol M= g, 0| & Zotsle M =R E3tE

>

P et CTE (opm/T)

= 10]

HH

(b Hi@ol), & alAlol)

3 olel 8

(57) Abstract: The present invention relates to an epoxy compound having
an alkoxysilyl group, a method for preparing same, a composition and cured

material comprising same, and usage thereof. A composite comprising the
201 EE epoxy compound exhibits superior heat-resistant characteristics, or more spe-
184 ce FF 2 ii:: ii: :HQ ciﬁ.cally, the compgsite has a low coefﬁcient of thermal expansion (CFE) and
O{uI3, Uig) ssaEsaEs a high glass transition temperature or is Tg-less, and/or a cured material com-
L R GG |@ 234 <27 b prising the epoxy compound exhibits flame retardant properties and obviates
o) iz o7} the need for a separate silane coupling agent. The present invention provides:
! Db an epoxy compound having an alkoxysilyl group having, in a core, at least
UL ED L e@r e o one substituent group of the chemical formula S1, and at least two epoxy
(5819 (a9, a126) groups; a method for preparing the epoxy compound by means of allylation
10 . /“ a7z | tag. won) of a starting material, Claisen rearrangement, glycidylation, and alkoxysilyla-
ol W gmﬁ‘g g25>v@ (ﬁ #12)  tion; an epoxy composition comprising the epoxy compound; and cured ma-
(a3, 216) e Busoy < &fua 2 terial of the compound and usage thereof. The novel composite of a composi-
61 oiils ~17)\\: Eiz :]éi; tion comprising the epoxy compound having an alkoxysilyl group enhances
ol ol 218) chemical bonding, within the epoxy compound, of the alkoxysilyl group and
‘ . ‘ ] i i filler, and additionally enhances the chemical bonding efficiency during the
66 70 8o 9o 100 110 120 130 140  formation of the epoxy composite, which is due to the chemical bonding
BB UI=A SES U 238 between the alkoxysilyl groups of the epoxy compound having an alkoxysilyl
(ppm/T) . . s . .
group. Accordingly, the composite exhibits superior heat-resistant character-
AA .. Composite CTE (ppm/°C) istics, that is., the composite .h.as alow CTE and a high glass trgnsition tem-
BB ... Self-curing epoxy compound (ppm/°C) perature or is Tg-less. Additionally, the cured material resulting from the
cc..c composition comprising the epoxy composition exhibits superior flame-re-
DD ... E tardant characteristics.
EE ... 2 alkoxysilyl groups
FF ... No alkoxysilyl group a7 8.9FA.
GG ... 1 alkoxysilyl group [|:|.% = 74|_/_.|\_]
HH ... C: Comparative example, E: Embodiment



WO 2013/028045 A3 |IIWAIL 00T A0 O

@49 ARFT (H=ES ZA7 e &, 7tsd RE TR/ F:

A dele BEE 935F9]): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
ZM, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

T A EAPELILA 9 S (9F A 21 2(3))

— ATHES A 7S 0s HY FoelH, EFAE

At A9 2o wote] HE IAG (T4
48.2(h))

88) ZTAZAIRIA FAY: 2013354109

2 g e SA A - JAEA, FAH o2, B2 F sl 3 A S(CTE, Coefficient of Thermal Expansion) 9F &2 -
gHo] 2 e Tg el /e A2, ddd S vehli o] Jd8AZZAE o8 oA e d5A4
7)) o FA] B3, o] AW, o] & st 2AET FotE B o] &k Bk Aot & kel ofstH A
ofel] Hojk sfi}e] a17] el S1 9 A &7] B Aok 5 e o FA TV E zte AP o FA s E; S
2o dds), Setoldl fouJAAHE, S dE} Bl dFAHHS R A xH e 7] dFA 53 A2
&7) A ZEA BHES st o FA] 2AE o9 Aot B &RVF AT I dr el ofdk Aj RS dFAlA
7 o F A S ES F3ste 2AEY EFAE AFA SHE T EFAL LD} FAA Y 53hH AR oy
2} AP E 2l o A 3t E o] dEAAE 7] BtehAgtel ofsf o FA| H3A] A, AT B0
FAE, WA, SR EEA, S, WS CTE & 52 o2k 528 Tg gl &8 Vet B3, 2 o] 9
gl o EA] HEE Eiste 2AAES] AFgES 5 ddAd & Vet



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2012/006832

A, CLASSIFICATION OF SUBJECT MATTER
CO07D 407/12(2006.01)i, CO7D 303/12(2006.01)i, CO8L 63/02(2006.01)i, CO7F 7/08(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

C07D 407/12; HO5K 3/06; CO7D 301/03; CO8G 59/24; CO8G 59/14

Documentation searched other than munimum documentation to the extent that such documents are included 1 the ficlds scarched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above
Electronic data base consulted during the international scarch (name of data base and, where prac ¢, search terms used)
eKOMPASS (KIPO internal) & Keywords: epoxy, alkoxysilyl, polymer
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-0929380 B1 (SHIN-A T&C) 02 December 2009 1-91
A JP 3077695 B1 (ARAKAWA CHEM IND CO LTD) 16 June 2000 1-91
A US 06087513 A (LIAO, Z. K. et al.) 11 July 2000 1-91
A KR 10-2010-0117543 A (KOREA INSTITUTE OF INDUSTRIAL TECHNOLOGY) 03 1-91
November 2010
D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents: ST ater de

ument published after the mte

ional filing date

- prionity

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with the application but cited o understand
0 be of particular relevance the prmeiple or theory underlying the invention

“E”  earlier application or patent but published on ov after the international  “X”  document of particular relevance; the claimed invention cannot be

filing date cons < not be constdered to involve an inventive

o1 v : . : L - N il D stens when the dooament 18 aken glone
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone
cited to establish the publication date of another citation or other oy

it of particular relevance; the claimed invention cannot be
ed o mvolve an wve (] when the docum i3
ined with one or maore ofh ¥ uments, such combination

special reason {as specified)

“0F  document referring o an oral disclosure, use, exhibition or other such do
means being obvicus to a person skilled n the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

document member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report
20 FEBRUARY 2013 (20.02.2013) 25 FEBRUARY 2013 (25.02.2013)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
information on patent family members

Intemational applicaton No.

PCT/KR2012/006832

Patent document Publication Patent family Publication

cited in search report date member date

KR 10-0929380 B 02.12.2008 NONE

JP 3077695 B1 16.06.2000 CN 1125841 CO 29.10.2003
CN 1313871 AC 19.08.2001
EP 1114834 A1 11.07.2001
EP 1114834 M 02.01.2002
EP 1114834 B1 16.10.2002
JP 03-468195 B2 05.09.2003
JP 2001-059011 A 06.03.2001
JP 2001-059013 A 06.03.2001
JP 3077695 B2 14.08.2000
JP 3468195 B2 17.11.2003
US 6525160 B1 25.02.2003
WO 00-78838 A1 28.12.2000

US 06087513 A 11.07.2000 NONE

KR 10-2010-0117543 A 03.11.2010 KR 10-1157566 B 19.06.2012
US 2012-0041102 A1 16.02.2012
WO 2010-123314 A2 28.10.2010
WO 2010-123314 A3 28.10.2010

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




SAZEHE

Al 2 AR R SLA PCT/KR2012/006832
A. g o] &8l 7B H (T A B FH(IPC))

CO7D 407/12(2006.01)i, CO7D 303/12(2006.01)i, COSL 63/02(2006.01)i, CO7F 7/08(2006.01)i

B, ZAbHl ol

ZALE AL BT AEFEFE 7] A)
CO7D 407/12; HO5K 3/06; CO7D 301/03; C08G 59/24; C08G 59/14

M
=

)

FHAEH ] 712" IPC
FHAEH ] 712" IPC

e oty BNy
re Hi b
okl o} Ha
=St
Mmoo
ofo ofo
R ATY
ro e
of of
e

= A 2ALl 0] 8 Zd_é} ] o] B ] o] 2(H| o] B W] o] 2 9] g 7]
eKOMPASS(—E—é% Wi HAA A & 719 = o] AL, GEAE Y, E

C. ¥dEd
7hel e FEAE 2 Bd A 299 7IA wd 3T
A KR 10-0929380 B1 (F213]A} 2lotE]QlA]) 2009.12.02 1-91
A JP 3077695 B1 (ARAKAWA CHEM IND CO LTD) 2000.06.16 1-91
A US 06087513 A (LIAO, Z. K. & 3%) 2000.07.11 1-91
A KR 10-2010-0117543 A (Fr=r4t7]=<l7-4l) 2010.11.03 1-91
#7230 (Al 71 A 50 YL, X wesad 2o 2xg Fzsaie
* Qgd Ao 59 slen . Soz 2 -5
FE A R T SAZUYEE $HY Fol TN BAOE TUN REA
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
” = 0]l0 g_ioo_]\i_\‘f_oLo_% = 0] o B ]
PSRN T IR v sua ane g e an ra sumes 27 R wmg 4
b A e AR o] gl low Bt
L7 09 Fgo] o) #e Aot BY B 0B AgRAY AL | e ]
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
Zqers 442 e go) BelAel A AE e A ATE 2w
O FF AN, A, A E 7JE RS AFET Ak B =R = AR £
P’ 419 o]F o] FAHGNOo ZAEEY o)A B EF & T AFES LA S8k £
A 2L A e FA AR LA LEL
[e]
2013 029 2091 (20.02.2013) 2013 024 25 (25.02.2013)
LR i AR '
% 587
(302-701) th A F A A HALE 189, L sl
(4, QR WAL N
Jn/x W5 82-42-475-7140 S0 A B} & 82-42-481-8466

244 PCT/ISA/210 (5 M A 42 (20091 7Y)




SAEEE

= ) 2 A1 3 A
) S50 Pat A PCT/KR2012/006832
B s A O ESES vd

iﬂ% ;;;d"” ! A% 552 FA

KR 10-0929380 B1 2009.12.02 S

JP 3077695 B1 2000.06. 16 CN 1125841 CO 2003.10.29
CN 1313871 AO 2001.09.19
EP 1114834 A1 2001.07. 11
EP 1114834 A4 2002.01.02
EP 1114834 B1 2002.10. 16
JP 03-468195 B2 2003.09.05
JP 2001-059011 A 2001.03.06
JP 2001-059013 A 2001.03.06
JP 3077695 B2 2000.08. 14
JP 3468195 B2 2003.11.17
US 6525160 B1 2003.02.25
WO 00-78838 Al 2000.12.28

US 06087513 A 2000.07. 11 S

KR 10-2010-0117543 A 2010.11.03 KR 10-1157566 B1 2012.06.19
US 2012-0041102 A1 2012.02.16
WO 2010-123314 A2 2010.10.28
WO 2010-123314 A3 2010.10.28

214 PCT/ISA/210 (HH

O =

[e)

53] F718-2)) (20091 7¥)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report

