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(57) Abstract: The present invention relates to a novel epoxy compound having a spacer between a core and an alkoxysilyl group, a
method for preparing the same, a composition comprising the same, a cured product, and a use thereof. The epoxy compound exhib -
its excellent heat-resistant characteristics, particularly a low coefficient of thermal expansion and a high glass transition temperature
(which includes Tg-less which does not exhibit glass transition temperature), and an improved brittleness in a composite and/or ex -
cellent flame retardant characteristics in a cured product. The present invention provides: an epoxy compound having an alkoxysilyl
group which has passed through a spacer group which has at least two epoxy groups, at least one alkoxysilyl group, and a predeter -
mined number of hydrogen, hydroxy groups and/or alkenyl groups; a method for preparing the epoxy compound by means of a step
of introducing a spacer group and an epoxy group and an alkoxysilylation step; a method for preparing the epoxy compound by
means of a step of introducing a spacer group and an epoxy group, an alkenylation step and an alkoxysilylation step; a composition
comprising the epoxy compound; and a cured product and a use thereof. The epoxy composition comprising an epoxy compound
having an alkoxysilyl group which has passed through a spacer group according to the present invention exhibits enhanced heat-res -
istant characteristics, i.e. effects of reducing CTE, increasing glass transition temperature or exhibiting no glass transition temperat-
ure (hereinafter referred to as 'Tg less') in a composite. Furthermore, the epoxy composition exhibits improved brittleness. In addi-
tion, the cured product of the epoxy composition comprising the epoxy compound having an alkoxysilyl group which has passed
through a spacer group according to the present invention exhibits excellent flame retardant characteristics due to introduction of the
alkoxysilyl group.
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Fgd 10 EgtolsdugA o FA FA

(1) A1kA: 2zo]x 7] D o] ZFA]7])2] =

F2oA 27 Fet2Tel 1,1,1-Eg24-3|=EF A Hd)ol ek (alr] F24]
AS) 25g, KOs 22.5¢, HIESEE omi ofo] o tho| = (TBAI) 3.0g. obAE
mmlﬁ'aia TEHEL 11.3gS Hrlstn 2447 B3P, 1 T,

ALog Wztstu ZeElx3d A YERE3 =@ 45.3g, K05 50e8 Y1
2

' NMR (400MHz, DMSO): 6= 6.93-6.80(m. 12H). 4.54(t, 1H, J=5.2Hz). 4.29-
4.26(m, 2H), 3.98(t. 2H. J=6.0Hz). 3.82-3.77(m. 2H), 3.54(q, 2H. J=6.0Hz).
3.33-3.29(m, 2H),2.84-2.82(m, 2H), 2.70-2.68(m, 2H), 2.03(s. 3H). 1.87-
1.80(n, 2H)

(2)A2 @A dZA|AL3]
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27 =k do A7) ATSANAM T TN E 10g7 THFE ¥l

Tsdth. 1 3-(SeeEANY)Zed ol iAohyolE 525 o

1 2.7¢2 Y3l 65°Co A 12A17F S<F vk Al AT, whe =4

uj
>,
o
fru
i)
2
m
(o3
o
ju]

5, dlEobAEHI ol ESE Fite ol Retel AAE . ATad AMSE
AAsL JEHEZE o] &3dto] dds] g Fo, [AFAZ7]]:[LFAEE7]]

=2:1% A™YVE Ze dZA FFES I

'H NMR (400MHz, DMSO): ‘8: 6.95-6.75(m, 12H), 4.29-4.26(m, 2H), 4.08-3.95(m,
4H), 3.82-3.70(m, 8H), 3.32—3.28(111, 2H), 2.96-2.90(m, 2H), 2.84-2.81(m, m,
2H), 2.70-2.66(m, 2H), 2.03(s, 3H), 2.00-1.93(m, 2H), 1.47-1.35(m, 2H),
1.17-1.10(m, 9H), 0.55-0.48(m, 2H) |

F4ol 2: HESTLolA NEX T

TEEAE 1.1.2,2-HEZM- AEEAH DG (T2 B A
Ae ALdetne, 4718 FAd13 L3 BHoz JPedn. A==
s R AHERIEI S SAAN S E 1E Adss 194 s R
dEAA—I WA Tl 2'8A weE Aol [ FA]7]]
[¢=AE-E7]9 5= B]&°] 3 191 o FA FgEe A A A

(724 BS
peven
HO I I OH
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[ 1] &4 29 194 AL vFS & (reactant ) A& (g)

1ehAl g4 | dgn =g |1z FU43 | TRAI A Fz2 | 23 =9
' (BS) 72 K,CO, ==l K,C04
AL-8-gF 25g 8.7g 17.3 2.3 34.8¢g 39.0g
(g)
1A NMR:

H ONMR (400MHz, DMSO): 8=7.31-7.11(m. 8H), 6.68-6.55(m, 8H), 4.57-
4.52(m, 3H), 4.28-4.25(m, 3H), 3.97(t, 2H, J=6.0Hz), 3.83-3.77(n. 3I).
3.53(q, 2H, J=6.0Hz), 3.33-3.38 (m. 3H), 2.86-2.83(m, 3H), 2.69-
2.65(n, 3H), 1.88-1.80(m, 2H)

2] &Add 29 2tA A A}23 WS E (reactant )AFEH(g)

(=PI D) ZE D SRR R
(BM1)

10g

ol Alopu] o 2

A& (g) 5.2g 2.7¢g

207 NMR:

H NMR (400MHz, DMSO): §=7.31-7.11(n, SH), 6.68-6.55(m. SH), 4.52(s,
2H), 4.28-4.25(m. 3H). 4.08-3.95(m, 4H), 3.83-3.77(m. 9H), 3.33-3.28
(m, 3H), 2.96-2.83(m, 5H), 2.69-2.65(m, 3H), 2.01-1.93(m, 2H), 1.49-
1.34(m, 2H), 1.20-1.12(m, 9H). 0.55-0.49(m. 2H)

dgd 3: vl I EAA A FA FA4
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of FE Hgol 3¢ 19 o EA AFES AUk A FY WANA AeH

(724 CS]

HO II 'I ~OH

CH,

HOOH

[E 3] 3ol 39 1DA A AL ¥H3- B (reactant) A3 (g)

1] SLEACY | 222 Z2 | 1A5US | TBAI | oNFE2=23] | 2x-FU4F
&+ K4CO4 =4 K,CO5
A1-&-(g) 25g 10.5¢ 20.8g 2.8g 41.8g 46.8g
1eHAl NMR:

'Y NMR (400MHz, DMSO): 6=7.78-7.66(m, 4H), 7.34-7.25(m. 4H), 6.92-
6.89(n, 2H), 4.75 (s, 2H), 4.54(t, 1H, 5.2Hz), 4.30-4.25(m, 3H),
3.99(t, 2H, 6.0Hz), 3.84-3.78(m, 3H), 3.54(q., 2H, 6.0Hz), 3.36-
3.29(m, 3H), 2.86—2.81(m, 3H), 2.69—2.66(m, 3H), 1.88-1.87(m. 2H)

[ 4] @44 39 2whA) A A}R3F S B (reactant )AL (g)

2 FUAYE 1 | H(ErdEANLE)ZR tolaZ 2P go)yl
(CMD) 4 ojaAjelulolE
A& (g) 10g 4.4g : 2.3¢g
257l NMR:

'H NMR (400MHz. DMSO): 6=7.78-7.66(m, 4H), 7.34-7.25(m, 4H), 6.92-
6.89(m, 2H), 4.75 (s, 2H), 4.30-4.25(m, 3H), 4.07-3.95(m, 4H), 3.84-
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3.70(m, 9H), 3.36-3.29(m, 3H), 2.96<2.81(m, 5H), 2.69-2.66(m, 3H),

2.00-1.93(m, 2H), 1.49-1.34(m, 2H), 1.20-1.12(m, 9H), 0.55-0.49(m,
2H)

$d 4: AEwBEA oJEA B4

[F24] D3]
OH OH '
X H, . X

Sepy
= = "

(£ 5] @A 49 1Al AFRg ®H§-= (reactant) A8 F(g)

EREADS) | HERE Z 13 T | TBAI oz 2R3 | 2AF UG
111:_]_ A ” —Ff—:ﬂ' ’g“ K2C03 = %]. K2C03
A8 (2) 25g 10.7 ~ 21.3g 2.8¢ 42.8g 48.0g
127 NMR:

'H NMR (400MHz, DMSO): &=7.15-6.70(m, 21.68H). 4.20-3.59(m, 30.57H),

3.33-3.25(m, 4.48H), 2.73-2.59(m, 9.75H). 1.88-1.79(m, 4.22H)

[ 6) stAdd] 49 2hA A AL wHE & (reactant) A8 (g)
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27

(B EAAL)=

(DMD) 23 o] Aol ol E

FHAALE T

tolaZ 2 go|Eotrl

10g 5.0g

2.6g

2% Al NMR:
4 NMR (400MHz, DMSO): 6=7.15-6.70(m, 21.68H), 4.20-3.59(m, 38.88H),

3.33-3.25(m, 10.14H), 2.73-2.59(m, 10.55H), 2.02-1.93(m, 4.13H).
1.49-1.34(m, 4.23H), 1.20-1.12(m, 22.01H), 0.55-0.49(m, 4.12H)

A4 5
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[E 7] 34a) 59 19hA|o]A] AlL3k B %} (reactant)AF-&-%(g)

1= seEd [nEE =1 RS [TBAI | IMEERE [2AF9%
( ES ) = :L_]_*(é)“ KzCO'; 6] = % KgCOg
A8 (g) 25g 5.9¢ 11.7¢g 1.6g 23.5g 29.3g
19HA NMR:

"I NMR (400MHz, DMSO): &=7.02-6.89(m, 9.52H), 4.24-3.36(m, 16.20H),

3.26-3.08(m, 2.08H), 2.84-2.40(m, 5.57H), 2.24-2.10(m, 11.31H),
2.03-1.79(m, 1.43H)

[Z 8] Al 59 2dA ol A *P%??f 92 5 (reactant )AF8-3(g)

2k T 1END) S-(EEeEAdY)ZRd | folazaFo oty

o] & AJoluio] E

- AMEE(g) 10g 2.8g 1.5g

2¢HA NMR:
1H‘NMR (400MHz, DMSO): &=7.02-6.89(m, 9.52H), 4.24—3.36(m, 25.82H),

3.26-3.08(m, 2.95H), 2.84-2.40(m, 5.91H>, 2.24-2.10(m, 11.63H),
2.02-1.93(m, 1.44H),.1.49—1.34(m, 1.29H), 1.20-1.12(m, 7.00H), 0.55-
0.49(m, 1.12H)

HA 6: MEHEA =5 E% oNFA F4

[
o = Hlge] 4 & 12 AFA FFEL AU A A AN A1eT
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OH OH OH
X Hy X
| C l
Z =
~ H2 4
| J—=cC |
N
COH | OH |,

[ 9] &4l 62 197l AL§3F 9S8 (reactant )4} & (g)

ofo
o

17 eHEd | BRR Z= 13 FY99 | TBAL e gz | 22 FY3
(FS) o KoCO4 sl =7l KoCO5
AHE-(g) 25¢g 5.9¢ 11.7g 1.6g 23.5¢ 29.3¢g
12kl NMR:

' NMR (400MHz, DMSO): .&§= 7.20-7.05(m, 16.00H), 6.89-6.75(m,
17.581), 4.30-3.55(m, 65.58H), 3.39-3.21(m, 9.58H). 2.89-2.65(m,
19.21H), 1.62-1.20(m, 44.33H), 2.12-1.74(m. 4.84H)

[E 10] &4 69 2AolA A3 WHe-E(reactant )AF& 2 (g)

2 o 22 ] 3-(EgoEA]Adg )z TolxZado doll
(FM1) 23 o]hAlolyo]E
A& (g) 10g 2.8g 1.5
2¢hA NMR:

"I NMR (400MHz, DMSO): &= 7.20-7.05(m, 16.00H), 6.89-6.75(m,
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17.58H), 4.30-3.55(m, 76.91H), 3.39-3.21(m, 13.02H), 2.89-2.65(m,
19.21H), 2.18-1.98(m, 4.»52H), 1.62-1.20(m, 62.11H), 0.67-0.51(m,
3.95H)

Fe 7 YZEA =EHZFA FAY

AYZRI=AS WIAAN FUAHE 12 Adss 19 wg o

OH OH

[Z 11] & 79 1Al A AL838 93 E(reactant ) A& (g)

A | EFEEAGS) | BEE T | 1A Y3 | TRAI | dIHER 27t 4
;‘T—L{Ll",%‘ KzCOg :"TL_O—]EF\’_] KZCOS
AL&-&(g) 25g 5.0g 10.0g 1.3¢g 20.1g 25.0g
1Al NMR:

IH NMR (400MHz. DMSO): &= 8.03-7.51(m, 11.99H), 7.39-6.85(m,
15.43H), 4.40-3.50(m, 31.77H), 3.35-3.25(m, 4.30H), 2.85-2.65(m,
10.11H), 1.90-1.80(m, 2.23H)
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[ 12] @4 79 2dA|ol A ALE3F Whg-& (reactant AT (g)
27 FUAAE [ | s-(EdolmAAa)=ed | dolszzdodord
(GM1) o] 22 A o] o] &
AHE-(g) 10g 2.5g 1.3g"
27 NMR:
'H NMR (400MHz, DMSO): &= 8.03-7.51(m, 11.99H), 7.39-6.85(m, 16.01H),
4.40-3.50(m, 39.97H), 3.35-3.25(m, 6.82H), 2.85-2.65(m, 12.56H),
2.13-2.00(m, 2.06H), 1.69-1.38(m, 2.21H), 1.21-1.05(m, 11.88H), 0.68-.
0.45(m, 1.92H)
g 8: HlAwEolTA o FA FA4
EUEAZ v2HE ol(TFRA HS)S AMEE RS AL stuE, 47%
B4 eim 598 ge=z  Adsdnt. LLI==sA SPE o
AP SEIE-E WIAAAM FTHYYE & Adses 194 we #
GEA LT WFATIE 29A s Jdste] [dZA] 0 [EFAEE]]
o FE odge] 3 ¢ 19 oA SHES It A FAH AN AEF
REgE 9] e ofef :o Zrh.
[7z2] HS]
HzNNHz
(& 13] &4 89 1AM AHEF BE-E & (reactant) A8 (g)
kA SLEAWS) | By =1 FA% | TBAI | olEEER | 23 R
2HE | K0 Rt K,00
A2 (g) 10g 7.0g ‘ 14.0g .1.9g 28.0g 31.4¢
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1&HA] NMR: ,

H NMR (400MHz, CDCly): §=7.12-7.08 (m, 4H), 6.77-6.74(m, 4H). 3.82
(s. 2H), 3.80-3.62(m, 5H), 3.50-3.40(m, 5H), 3.22-3.16 (m, 3H),
2.81-2.78 (m, 3H), 2.60-2.58 (m, 3H), 1.85-1.79(m, 2H) |

(X 14] o] 89 2&Al A A1E3 WEE-E(reactant) A& (g)

2%+ FTUAAAET ~(Ego EAjAg )T tjol A~ X g gof golul
(HM1) 21 olAAoho] B
A& (g) 10g 5.8g 3.0g
2¢-Al NMR:

MR (400MHz, CDClz): §=7.12-7.08 (m, 4H), 6.77-6.74(m, 4H), 3.82
(s, 2H), 4.00-3.42(m, 16H), 3.22-3.16 (m, 5H), 2.81-2.78 (m, 3H),
2.60-2.58 (m, 3H), 1.99-1.93(m. 2H), 1.49-1.34(n, 2H), 1.20-1.12(n,
OH), 0.55-0.49(m, 2H)

e 9 WAolRA o X

[+z&2] IS]
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[% 15] @4 o] 99 1ekA o)A A3 ¥H2E(reactant)A}-£3(g)

157 2984 |vew |1 =93 | TBAl | HAZEs | 24 599
(IS) TEge | K0 3= KyC0,
AH8-(g) 10g 10.2¢g 20.3g 2.7¢g 40.8g 45.7g
1Al NMR:

le NMR (400MHz, CDCls): &=7.41-7.09 (m, 4H), 3.84-3.54 (m, 14H),
3.25-3.11(m, 3H), 2.85-2.42(m, 6H), 1.85-1.79(m, 2H)

[ 16] /34l 99 2dbAloll A AFE&F BH-3-E (reactant ) A8 (g)

2T ZUARAE 1 | (B EAAD) == o] = & d o] gofrl
(IML) o] A Alolu|o] E
A8 (g) 10g 6.8g 3.6g
2CA NMR:

{ NMR (400MHz. CDCls): 6=7.41-7.09 (m. 4H), 3.99-3.54 (m, 20H).
3.25-3.11(m, 5H), 2.85-2.42(m, 6H), 1.98-1.93(m, 2H), 1.48-1.34(m.
2H), 1.18-1.12(m, 9H), 0.56-0.49(m, 2H)

T4 100 ARZohA AFA YA

ELEHEE 1,3-H2(ohr] = WE)Ato] 2R AT ZA IS AT AL

AgFnE, 718 G4 ollD SIT PPoER AW BAH=IA
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[¥ 17] 404 109) 1A A AL&3F wre-E(reactant A2 (g)
107 THE | BRE 12 FA% | TBAI | cI#E= 27 g
2AJS) | TR | K005 . ' 23z K5C04
<
AL8-2F(g) 10g 9.8g 19.4g 2.6g 39.0g 43.7g
1A NMR:
0 NMR (400MHz, CDClg): 6=3.86-3.52 (m, 10H), 3.29-3.10(m, 3H),
2.86—2.40(m, 6H), 2.62-2.48(m, 4H), 1.89-0.50 (m, 10H), '1.87—1.79(|11,
2H)
[Z 18] A4 109 2ehA oA A}-&3F WS B (reactant ) A& (g)
2¢HA FUHAHE ] ~(EgolEAdE)Z R folaZTzFogolyl
(JMD) .3 o]l kAol E
P& (g) 10g 6.7g 3.5g
227l NMR
'H NMR (400MHz, CDCl3): &=3.86-3.52 (m, 16H), 3.29-3.10(m, 3H),
2.95-2.39 (m, 8H), 2.62-2.48(m, 4H), 1.89-0.50 (m, 10H), 1.99-1.93(m,
2H) , 1.48—1.'33(m, 2H), 1.20-1.12(m, 9H), 0.56-0.48(m, 2H)
FA o 1ok o EA ¥4
EAELAZE 4oy edE (722 K& AHE3 RS Adstae, 471§
kA A1 FY3 woezm et dAs == SFEE Y
dmszi=de WIAAN FHAAE 2 Adste 194 e o
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[+ KS]

NH,

[£ 19] &4 119 1AM AE§ W5 & (reactant)AFHE-F(g)

15 BT R HER EE |13 SU@ | BAI | IAEEE | 24 =g
(KS ) :ﬂ_‘% KzCOg 3] = ‘:\Ll KzCO’;
AFeE(g) | 10g 12.7g 25 .3g 3.4g | 50.9g 57.0g
1A NMR:

I{ NMR (400MHz, CDCly): &=6.80-6.83(m, 2H), 6.62-6.69(m, 2H), 4.18-
4.14(n, 0.71H), 3.90-3.85(m, 2.73H). 3.69-3.55(n, 2.67H). 3.37-
3.27(m, 1.37H), 3.23-3.15(m, 0.67H), 2.82-2.79(m, 0.73H), 2.76-
2.73(m, 1.37H), 2.59-2.53(m, 0.72H), 1.85-1.79(m, 2.1H)

[E 20] &4 119 2&AA A AL&3 Bk 5 (reactant )AF&3(g)

2 FUA4E [ | S (CadBAAD)=E | Oelzzededoera
(KM1) Z o]&Aoldo] &
A8 (g) © 10g 8.9g 4.6g
2HAl NMR:

\1H NMR (400MHz, CDCls): &=6.80-6.83(m, 2H), 6.62-6.69(m, 2H), 4.18-
4.14(m, 0.71H), 3.90-3.85(m, 2.73H), 3.69-3.55(m, 8.68H), 3.37-
116
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3.27(m, 1.37H). 3.26-3.15(m, 2.67H), 2.82-2.79(m, 0.73H), 2.76-
2.73(m, 1.37H), 2.59-2.53(m, 0.72H), 2.10-1.90(m, 2H), 1.47-1.34(m,
2H), 1.17-1.12(m, 9H), 0.55-0.49(m, 2H)

A 12: EtolAGMBA ABA FA

H47)% FAell 3 BAe PHoR 19 Bee A@ske] o EA : OH

(A2 @A 2D
oo 27 Sebrziol A7) AlSANN TG AR 1 10g, TL B
Zrlol=2.6¢g E THF 200mlE ¥ wwslsict, 2§, of7]o] Hy0 200mlol] At
LE T 20T 0.9¢S =Q {AL AT 1247 HQF mukEgich. wre E
B . 2wl ol g3t THFE AAsD oD oldHolE 300mle Pol Koo
B A2Qd Zr1BS AABALG. 47150 WSO E Wol FolA= HOE

-

e 2 st FE B AXAAA o EZA &F v &0
(3

' NMR (400MHz, CDCls): &= 6.93-6.80(m, 12H), 5.99—5.88(m,. 1H), 5.38-
5.18(m, 2H), 4.29-4.26(m, 2H), 4.00-3.95(m, 4H), 3.82-3.77(m, 2H), 3.54(q,

2H, J=6.0Hz), 3.33-3.29(m, 2H),2.84-2.82(m, 2H), 2.70-2.68(m, 2H), 2.03(s,
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3H), 1.87-1.80(m, 2H)
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1&13.2g, ¥ EF< 250mlE& ¥l 5837F oA i . 1 F, LxE
0CE B} 1247F S WA T, Aol BHE cnete] 27T
stdrh. 2% % ARAAN EFAL AASD AF FZE o] §3 ¢

ZAAN NEAZ:GZALL] HEo] 21 19 ENFFEL AT},

rA Y 5

e

o
ofN
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ox,
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—
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o

el

H NMR (400MHz, CDCls): &= 6.96-6.75(m, 12H), 4.29-4.26(m, 2H), 4.08-
3.94(m, 2H), 3.83-3.71(m, 8H), 3.36-3.25(m, 4H). 2.97-2.90(m, 2H), 2.86-
2.81(m, m, 2H), 2.70-2.64(m, 2H), 2.02(s, 3H), 2.00-1.93(m, 2H). 1.47-
1.35(m, 2H), 1.16-1.11(m, SH), 0.57-0.48(m, 2H)
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A Az TR0l 7431}/\]74/\1 el = EA 2 F (4w 16m X 0. Tun) & LA

(2) ANZEA P EFA(AFE)Y A= |
37 & 229 ZAOR, EA FIE, A & (FArLd:
HedqeAE &u), A HF Z7) 1m) L ZudolAEL N N-

o

thold "ol Eotulol 2ol 3 E o] 40wtho]l HEF Hlvt. o] ZH
1500 rpme £E2 1 A7 308 3 T, AAE d31 FUIE 3083 9
Mdd JF QB Yo &ulE A A

Y =
AFGAAA ANZEA D (F71L2F) BA) (Sum X Sum X 3um) S L AT},

2. WY B4 B}

3l7] B 21 2 229 AAHoA Lozl HIEY 2r wWE XFHIE
d-7]4 £47)(Thermo~mechanical Analysizer)& o] &3] H7}sted 7] Hol
VeIt ol ZEA] {YAFETDEY AW 4x16X0.1(w)Y FIZ,

4
ARl AW 5x5x3(m)e T7 2 AZATH
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NEA BgE | AN [8A [AA | A [ AN [ ZA | AN [ vlm
(o HE) ol | o2 o3 o4 | o5 | 46 o7 of 1
gt o1 5.00 | 5.00 | 5.00
A3 ol 2 5.00
A ¢33 5.00
I vy, 5.00
z | Z - :
= ah A o) 12 5.00
‘A
A oo 5.00
1Y
EXA4700%
5
i=]
o polydis™®
=
— HF-1M 1.48 | 1.77 1.84 | 1.99 | 1.44 | 1.57 | 2.84
. TPP® 0.03
o]
2R4M7Z® 0.04 1 0.15 ] 0.04 | 0.04 | 0.04 | 0.04 | 0.04
(g) | Eevldetdd | 0.56 | 0.56 | 0.56 | 0.56 | 0.56 | 0.56 | 0.56 | 0.56
REIEE 13.15 | 13.67 | 10.60 | 13.82 | 14.09 | 13.07 | 13.32 | 15.67
A e T T T T T T T T
A S (wt%) | 45% 45% 51 44% 43% | 44% | 45% 49%
il CTE (ppm/TC) .
‘ : 331 2.9 1| 48 | 40 | 3.9 | 35 | 3.4 | 6.2
a at T<Tg : ‘
E Tg- Tg- Tg- Tg- Tg- Tg- Tg-
Tg (C) : | 175
A : Less | less | less | Less | Less | Less | Less
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Zz
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- TPP 0.02 0.02
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85 85 85 85
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od
=
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E o e
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%

71 % 21 2 220 vER wiel Zo], A9 1 WA AAd 109 EFAE
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912t

121



WO 2015/133840 : PCT/KR2015/002138

K

o] o] |

Aol 2709 7] stehal El EE E29] o ZEA7); 2

-3tz kAl Al A2, A3 2 MR FASHE OFoRFEH MAgnd
2ol e ZAFste]l FZojol dZAHE Holx e UIFAHYIE e,

2o E BT EFALEINE e oA FA FdHE.

[e+] El]

[seA) Al]
-0-(CHz) -0~ (CHz) mz=SiRiRoR3

[8h5e] A2)
_O_ ( CHZ ) 1 ‘O_CONH(CHZ )m+2—S l R1R2R3

(584 A3]
-(CHs ) 1—0- (f‘CHz ) m2S1R1RoRs

[3}5}2 Ad]
- ( CHg ) 1'O‘CONH ( CHa )m+2—S 1 R1R2R3

122



WO 2015/133840 . _ PCT/KR2015/002138

(A7) sskal Al WA 382 Aol A, Ry WA Ry F AR FtE a1
| 69 @=AFoln, YA ABoe 47 gas 1A 109 HE, 2A3
£E ngy 227, N, 0. S, ¥ PR FAHE IFoRRH AREHE
Holx atel dElz AAE AU 27 28 = gon,

< 1 WA 109 Agoln, m 1 WA 89 A<rolt})

o
py

L —

[747% 2]
A1l glolAl, A7) Zojdl 4, JE2BAY] @ dALIE FAHE
AEoRRH AesE Ao stue A&7|E FU7tE EFste, 2dcAME

% dFAAE7NE Ze oFA] HEE.

:{o
r

(37 3]
Azgel QolM, A7 HE=SAZE -OH, -0-(CH)-0H 2 ~(CH)i-
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|
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