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Ao 1. 2,3-dihydroxypropyl methacrylate §4]

fo) OH
o) \/A H2S04(aq) )‘\H/o\)\/OH
D ——

(o] 0
Glycidyl methacrylate 14.49 g& 25 mlL THFS} 412 84S ice bathol HAIAIA 24A wEol & FH, 2 M
080, 89 125 MIE 3 H&4 Aristar, d2ddA] 7TA1ZF 52 wHksiait.
THF £vjZ evaporator® ©o]&3le] A|A3 & DCM(dichloromethane) 100 mLE do] F=3t= H}AHS 53k v

o] )
Batel §71% 89 500 alE L& F, NaSOF o8] §7139 AR FRE AA Hu, BeAINE o8
sfof ofztele Qe ¥, evaporatord o] 83 g AU

Ao 2. 2,3-(2-Nitrobenzylidenedioxy)propyl methacrylate(NBDPMA) A

0 H
0,N
O,N
OH (o)
o\/k/OH > O\/k/o
p-TsOH
(o] (0]

p-toluenesulfonic acid, cyclohexane 150 mL, ortho-nitrobenzaldehyde, 2,3-dihydroxypropyl %
methacrylateE AR 250 nl Fovte ZokAdd 28 . 100C oil bathollA 15417F %<¢F dean-stark
apparatusE ©]-&3| refluxdts wwal3ict.

15417 % evaporatorE o]&a] &S A|AstiL, 120 mL ethyl acetateE o]&af ¥ EFJES LA
2 60mL ¥3} NallCO; =88 o= 334, 60 mL 575 128, 60 mL BrineS ©]&3] F+&35

o] % Na,S0,5 ol &3 #7159 IAF 82 AAS &, filter paperE o]&d] ofFAntS A}, dojA o
oS A7l . 2:8 BiH| 9] EA/Hexane £ NS o]&&] column chromatographys Zl3ste] AES =
shsict.
Ao 3. 2,5-Dimethoxvbenzylidenedioxypropyl Methacrylate(DMBPMA) A
(o] H
H,CO OCH
H,CO : :
OH OCH; (o]
0\/’\/OH > 0\/k/0
p-TsOH
(o] (o]

p-toluenesulfonic acid, cyclohexane 80 mL, 2.5-dimethoxy benzaldehyde, 2,3-dihydroxypropyl
methacrylate® AR 250 . S28Fe Zgba=0] €31, 2. 100 ° C oil bathollA 15A17F =<t dean-stark
apparatus= ©]-&3f refluxdt nwralgict.

1542t 3, evaporatorZ o|&a] &mjZ AASkaL, 120 nl ethyl acetateZ o]gaf W EFES LA
%, 60 mL 3} NallCO; =& o2 324, 60 mL 555 1x+#], 60 mL Brineg o|&3| &3} tt.

o
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Ho
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ofj
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TS AlAS =, filter papers ©|&3] ofFAvtS AU}, oz

s FFHAZ F | 2:8 FyuH] ] EA/Hexane &S ©]83] column chromatography=
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™
o2
ob
9
0%
oX,
1
o
ne
X 2
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o}
ANel 1. 28 19 #A

1. T9A 1-19] 34

Acetoxy  styrene,  EAMA(2-ethyl-2-adamantyl methacrylate),  NBDPMA,  OMF(2-oxohexahydro-2H-3,5-
methanocyclopenta[b]lfuran-6-yl methacrylate), V601(CAS : 2589-57-3), PGME(propylene glycol methyl
ether)& 20mL Hle]o €1, 85 ° C oil bathollA 3AIZFEQF wkslie}k, 3AIZE & HESAS 459 THFZ &
§l % methanololl FAAZIaL, dojxl M wAE Fojrste] Boa 30 ° € FFEA Az}

2. =34 1-29] A

&
k=S
evaporator2 THFE A|Astgon, A7 AL

7]%01]/‘1 NaZSOqi ;1(_]_'
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[e]
o
2 %, Evaporatorg ©]&3to] ethyl acetate® Al

o SFESH WUSANT. oIF, WEAL cthyl acetates FHAE 3N FEoT, FR8 412
= AAY ¥, filter papers ol &3sl oj#eivts 2 F, Evaporator® °l-€3te] ethyl
acetates A|ASGTE. AAHE WZS THRY &3 2
e T 80 ° C AFEA Axse], s17] 3Fsk2 P1ozE EA]

, AR G
9, 5] shehy P3o® EAE WRUS ¥ A PR AR RS TIW A 18 99

OH //ﬁj;j;jiZ;;;J (’//<:£) o
o NO,
P1 P2 o]
P4

P3

AN 2. F3A 20] B4

1. =9A 2-19] 34

Acetoxy styrene, EAMA, DMBPMA, OMF, V601, PGMEZ 20mL ®}ol&e] YWar, 85 ° C oi )y
SFATE. 3R & JC"’”O 2o THFZ %3 ¥ methanolell HAAZ|aL, Hojxl A uA S A Fojzsie] =
3030 ° C WFLEA A=

2. ZYA 2-2¢] F4

el BRI 28% FAMSIYEE FEN(FFEA W oldEY 708 F), HES(T5EA 0.1 ¢
ImL)S 283 & *c}ioﬂ*i IRl ﬂ‘i%}%‘ﬁ}. o] %, Evaporator® &wl& AAsIZ, THFEZ H3I 5, o
Fsd w7A] 953kt

> ol

o]F, Aozl FFTHAE ethyl acetatedl] &N F FFHFE 33 FEeL, FHE F715ANA NaSo,= &
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F s AAG &, filter paperg ©]-83] oHATHS P2 F | EvaporatorE ©]-83}o] ethyl acetated Al

ol BES THF(EFF A 0.10 g F 20mL), AEEA F&9 (AEE4L 9.60g + 7 500 mL)3} gt
= b aupkeklth, o] % WhE-olS ethyl acetatedt THRTE 3W FEsStal, FHE {715
KR

AAS F, filter papers ©|&3] AJIYATNE HLS F Evaporatord ©]-&3}o] ethyl

)

acetateE AASIACE. o]F, AAH WES THFA &3 &, &9 SFFo JAAA7|a, WA 345 T
Feto] B % 80 ° C HFEAA 7x3te] s17] s}ehe] Plom FAlE whEe] §h7] sk p2E dAlH
HHEhe] | 5ly] 318k PAR HA|E WY 2 slehy phE FAIE WU E X A 28 AUt
% /PX/ /POU/\PO)/
OH /E (20 0
o OCH;
P1 P2 o]
P4
H4CO
P5
Hno] 1 9 2 HwFHA 1 9 29 §A
NBDPMAE AM&3A] ¢8ar, 7} Aol v&S vz dves AE AQstas, AAd 13 U3t 4 o &
sto] 3}7] sheha] Plo= FAIE whEThe] ) S17] &hehA p2R wAlE sHETe] 9 S7] $}EhA] P4R dAlE wh
EH9E 23S vuFdA 1 2 28 FAAAT
P1 P2 0
P4
vl 3. HWF3A 39 FA
NBDPMA thHAl NDMA((2-(naphthalene-2-y1)-1,3-dioxolan-4-y1)methyl methacraylate)E AF&slthE AS A9

LR | -
599, 8] stehy (Ples FAlE wiade] 9 6hy] 8ehA PaR gAlE WHETeIE 2 I H]
skt

sha, AAel 19 BUE PHS o gstel ] S84 PloE HAW U, s shehy P22 EAE W
ol
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EA

[0354]

CP1
[0355] Hlad 4. BAFEA 49 A
[0356] NBDPMA th41 MPHMA((2-(4-hydroxyphenyl)-2-methyl-1,3-dioxolan-4-y1)methyl methacrylate)E A}-&3}tt=
e AlQlstas, A 13 93 WS ]88t 317] $hA] Ploz fAlE HHEwe]) sly] shsha p2=
BEAE REETEe], 317] $hEhA (P22 BAlE sHee] 2 &1r] 384 P4 BAE WO E 23S vlued
A 45 5.
(o) (0] /m/ /PX;/
OH o_ 0 éﬁ
P1 P2 0]
P4
OH
[0357] CP2
[0358] Hlad 5. BHlAFEA 59 FFA
[0359]

NBDPMA t™ Al PMA((2-phenyl-1,3-dioxolan-4-yl)methyl methacrylate)Z Al&3lth= HS A<
17 BU PES ol g3te] dhv] s9ha) Plo® EAE wEus], 8] 3434 P2 EAIE wEUS),
7] shebd] PAz BAE WMEUE TPF NuTHA 55 YR

82 (P3oZ A whEus] 9
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o
-

OH
P1 P2
P4
7] 12 A 1, 2 9 vueEA 1 WA 59 A, PDI, &S JERd Fola, 37 % 2= FFA
1, 2 2 ¥uFEA 1 WA 59 9505 yepd Aotk FE 19 ¥A%2 Gel Permeation Chromatography&
o]43le] ZFA3E o, Polystyrene Standard, &l THFE AFESI3ITE. & 29 Y38l I-NMRE o431
fia ki eg=
F 1
Mn(;PC MWGPC PDI %%@-;ﬂ ,/_I*:..Qg(%)
(g/mol) (g/mol)
=3A 1 6,800 14,800 2.16 66.1(1g scale)
=34 2 5,700 10,100 1.79 24.7(0.5g scale)
vlaEskA 1 6,313 11,549 1.83 80.2(1g scale)
Bl F3sHA] 2 6,842 11,605 1.70 81.6(1g scale)
N F3sHA] 3 6,734 12,045 1.78 76.5(1g scale)
Bl W Z3HA] 4 7,105 11,489 1.62 61.2(1g scale)
B F$A 5 6,869 12,445 1.81 84.2(1g scale)
* 2
Acetoxy styrene EAMA g s/ HE OMF
THA 1 5 2 NBDPMA / 1 2
FA 2 5 2 DMBPMA / 1 2
H w34 1 6 2 0 2
vk 2 5 3 0 2
H W F9HA 3 5 2 NDMA / 1 2
Hl W F3HA] 4 5 2 MPHMA / 1 2
HWF9A 5 5 2 PMA / 1 2
Bt 1

Hol| wpe} F3A 1, 2 2 HxFEA 1 WA
= 3A, 3B, 4A E 4Bo] eI, ] £ 4 F
&2 2 ek Ao},
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[0368]
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# 3
1. 5A 0.5g°] PGMEA €7vj 4.5 2 PAG 25g2 F7lsle] A 23 &AS 0.1um A|PAZLEHE o]&3}
o] o]EAS AAstT AYE do)H ol =B =E (5000 rpm, 50 sec)sHIT}.
2. 2¥939E do]7E 110C FEHE ol 1.557F Aefste] Ax3FTHPAB).
3. I-gFel %=337](365mm)E o]-&3 32 ml/cm O =333l 90Col A 187F Post exposure bake(PEB)
& Y3t
4. PAB B=¥& PEB7} €5¥l AMES nBAdl 127 HAst] 5/ WHEtE SAHT $ Ao o] &3
2% (Dissolution rate)S =439},

o] N o]
| ¢
o-ﬁ—CF3
0]
PAG
* 4
(nm/sec) (nm/sec)
FTEA 1 3.20 =
== 2.85 = 0
H W FsHA] 1 2.98 2.04
H W34 2 5.20 0.84
H W F3HA] 3 6.12 1.02
Hl W F3HA] 4 3.63 0.98
B F$A 5 1.24 0.78
A7) ® 45 xS, FRA 1, 25 PEB ©A & &3] S5 Yol XEHARERA S o 54T AYS
et 4= .
# 5
AN T JAF FA vE
(%)
&A1 90.5
ZHA 2 96.6
HlwZ=3HA 1 57.1
Hl W Z3A 2 85.8
H w9 A] 3 63.2
H W Z3A 4 74.6
HlwZ3H4 5 84.6
(% X 5%, A% F A7 T4 vES 32 nl/en o B AT, GAE BAPEOS AR T, 6022 @4
(develop)S &S & JF2 AF F/9 v]&S vebd ALY )
= 3A 2 3BE 7z A 1 9 26 tiste] wF ATk wE FAE SA3 d3E JEld Tdoli, &= 44 ¥
4B ZHzZE B E Ao 1 2 20 tiste] =FA o] WE FAS SH3 29SS Ued =1},

A7) % 59 & 3A, 3B, 4A 2 4BE FxW, F3A 1 2
a7 #ow | w2 dAdS eSS AT 5 .
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=9
=91
( A=)
Y XAES A CHA —S101
Lz chA —S102
A CHA| —S103
( 88 )
=2
——110
——100
=)

g

ANNNNNNNNN U [N \ | U/
I I |
| | |

112\\§111\Q112\\111\‘\\112§111\\112 110

—110

—100
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Thickness
(nm)

Thickness
(nm)

200{ g
s 8 8 ¥ X X
150' [}
100 .
o OmJ/cm?
50 o o 32mJ/cm?
A 64mJd/cm?
vV 96md/cm?
. <& 128md/em?
0 60 120 180 240 300
Immersion Time (sec)
200
O o S o %
L. 8 % ¥ % ¥
150 - o
a
100+ .
= o OmJ/cm?
50 o 32mJ/cm?
o A 64md/cm?
Vv 96mJ/cm?
0. & 128md/ecm?
0 60 120 180 240 300

Immersion Time (sec)
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=4,
300 %
250 1
v
200{ °© A R %
(e}
Thickness o °©
1504
(nm) .
100 - [m} OmJ/cm2
o o 32mJd/cm?
A 64md/cm?
504 Vv 96mJ/cm?
& 128md/ecm?
01—, : : :
0 60 120 180
Immersion Time (sec)
E=o4p
200 T
a
Oo o o o
Thickness
(nm) 100
o o OmJ/cm?
o 32mJ/cm?
50 - o A 64md/cm?
Vv 96mJ/cm?
& 128md/ecm?
O Ll T T T
0 60 120 180

Immersion Time (sec)
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