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% shtad 4 gk

A oo oA, F7] HARE 2AAELS FAAAAE F7] HARE 2EY AA FH9 0~1wthZE o] X
sk 9= vk, A7) 32 @Al (Photo Acid Generator)E 3ol &&te] Hajjw o] Z2e wAstE Edolg. 4
7] S E ke EojR Zgsle] AV fr)e% SRS 7He A AEE 2dEE 4 vk, A FakebgA
= vl sk A= o} thololxY-e (aryldiazonium), Ttholo}olo] 9 t]& (diaryliodonium), ET o} Hxyw

(triarylsulfonium), EZJo}E¥AXHE  (triarylphosphonium) &, 7F2&2A4F (carboxylic acids), A&EAF
(sulfonic acids), <14t (phosphoric acids), &=73} 4=4 (hydrogen halides) % %o]&= 3&}jolt},
A el glolA, A7 dAZE Z2AES Bz A&%A (quencher), 3|

S fe)

o <=
sts A7 dARE 24 A T o-lwthE o 2
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[0061]

[0062]

[0063]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

SIHS31 10-2023-0172078

o

quencher), &3] 2334 (Phogo decomposable quencher) % /X+= H]o]X 433 A (Base quencher)= 4234 ]

[}
s o=
o7l BARA, = AN, AV dAZE 2AER 49 dAZEY oA 4 o2& JASAY

=4
=g =1 /ﬂ T = =z
dote 93S & 4 vk, AV SYZ 23A, FEE] AFA 2/EE wols AFAlE uiRA s AE 48k
2, dE oxHE, 4F, &, B4 e, AoEE, AR, BESE, S4stE, oldF{, ddsl=, A=, Y
2 33E Eg o}y ;ﬁ_ (triarylsulfonium) & & o= syd 4 AU},
A ool QoA AV HA2RE ZAEL AAPLAA (Thermal Acid generator)E A7| A 2E ZAIE9 AA
o] 0~10wt%2 o XS 4= k. A7) bR A s ol 9ste] EajjEo Faks wAlsts o).
A oo oA, A7) HRAAE ZAHAES AHIHAE 7] dARE 2AEY A THY 0~10wth=E ¥ *E3H
g k. AV AWEdAE, AEstE AMEAAAR] dojZa2YEXte] AuE AYE, DICAHH YR =238
&

AF213)Ab) o] F-Al 8] = (F-410, F-444, F-477, R-08, R-30 5) 5<& AH&3 5= v},

AALE 2w ZhaA, ed®gal, AspgAA, DA A

] 0
el mE UARE 242 v dARRY A AED 5 sl

HN
=

[o o
L
42

oX,
_o|£
o
mv)
L
f
!
[
=
o
H
£ ol
T oo o

ot

ki

N
of

2

ki

258 FxeEH, 7]3(100)0] F=HlE $ Aok, E(200) B HAAAEZ(300)0] 7]¥F(100) Aol =H

3 k. FEU (2000 MEA B2, =4 Bd, 2 od
= = ° old 4= 9}, oldl g3l }‘ﬂuL(Zoo)% g
4ol BtEd = Quh. =AIFEA] ghkon, 7]9(100) 2 3HF-9H(200) Alelel FE

LU

ol o ofN oft yg
it 2 ox

U oy
oﬁ%ﬁ‘m>i

i
O Jor

)
2

AARE 2ol 3H-EH(200) Aol =X M, AAZED(300)S AL 5 3k, 7] AASRE

>3 ZH o3& AYPE £ vt AV HARE ZAE Ao AXE wo]A(Soft bake) ZAHo| T
o] = (Soft bake) &7 diEF 80 T WA 200CelA F3E 5= k. o]l ¢
71 g7k Sk 4 Qln, telelA e k'R wHdE S
== gl

=18 = 3s FEshd, 21(500)¢l 9 HAER300)0] kFE - flvk. A7) Bl(500) A Ei=
Aol 4= glok. 9(500)0] FAME 7] odel, ZE whZ(400)7F HAAER(300) Aol wixE 4 k.
(500)0] EZEPFAZ(400)°] o8] w=EF® HALEE(300)9] A1 FHE(310) Aol A F vk, HA=ER
(300)ell B(500)ll w=FE W, WheA 1AE gz wkgo] dofuf, shebd 19 #7154 hgte

Fol o] e
2 Al WA F Ak, olol whel, W (50009 w=FH AAXETHE000S] AL FE 31009 B3} F27} W

24=

—_

o

o2 -y 10 ox
i
5!

32
e

[>
Lm
N
w
S
=
o
51
L2
OH i O,
=
30,
rir
TS

o
N

mln_mm
e
) N _ILJ

¢

J9~"

AAZET (30009 A2 F2(320)2 WG00)) = FHNA B& 5 Ak, AA2ETHGE00)9] A2 FE(320) 1)
Set pxs WEA He F ol olo] we, W(E00e 2AE FEE F, AAXEUHGE00)9] Al R
(B10)& Az F2(320)% B B F2E 7P 5 Uk, o] F, EE vprA00)E AAR & ek,

19 %45 Fxshd, @A o) #@AAETH(300)9] A2 FE(320)0] AAH, HAAE FHE(300P) S
FAs = . X E YA AE B (300P)S A AET(300)2] =3 2 A 3L T3 dEHY FA
93] PAd=E & vk, dA2E A (300P)> dAX=EHH(300)] Al F-(310) slged 4 ok, AN 1
B2 &98 233t = ot} DELA SN B4 dego] B2 &8 ou|d F Q). o FE E9], N
2 Hydrofluoroether (HFE) ¥ perfluorocarbon(PFC) FollA Hox styE g = Ay, 2ELA &94S
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[0073]

[0074]

[0075]

[0076]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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dgdo g AL wel, dgde] we ¥ AHES A 4 k. old wEl % %Zéoﬂ’ﬂ Y=
(300P)2] ¥l F X (pattern collapse)o] HAIE 4= At}t. HA2E &I (300P)2] &% 5}
AsA A&y 5 o). weEkA, dA2E - (300P) o] vAS E(Width)(W) 2 & ‘]i Fdd 4 U

EL

¥
1:1

2| 22 E2(300) 9] A2 FE(320)2> e s =2 &dEE 71E 4 Ao, dHARE F3Ee] vy F
BExpgF B3 (polydispersity index)E 7}A], @A~ 11, (300)¢] A2 FE(320 Jo 2
ATk, oo W, HAXE IFEZREH FAHHE HALE FHE(300P)S F F5 /M F ).

~—
o
2 ]
o
12
=2
r
4
ol
ol
)
ofo
:cg
i

4y rlo

FJ
=
i
o
v
N
[
(m
éé
@
S
S
o
rlo
o X
ofk
1o
ot
rd
iy
ofh
i
tlo
;i
y
jl
2
i
Nlﬂ
2 2
&
X
[
(m
=
i
N
S
S
=

o HI
o
(o
fr
o
X,
p
4z
Mo
i
o
H
i
ot

58 #Fxstd, dHAX2E - (300P)o] o3 =FH 59 (200)0] AA=H, s ﬁHEd(zoop)ol 3

Fuk(200) ] AAE A7F FAel o& WaE 5 Ak, FE-EH200)2 #HA~E S E (300P) ol
945 7HE 4 Ak s 9" (200P)2 719 (100) 4 4 Qv gE A2, 5 Jd
(200P)2 71%H(100) 2 3H5- =& (200P) Akeleoll 7NAE ok

il
ofj
o
ot
i
>
N
¥
j

A =E fR(300P) 9] A7t Wdo]l Aetrz, 7] sH(200)9] Az ¥4 =%, dAALE HE(300P) ] ¥

ol w412 = k. o] F, HAAXLE HE(300P) AAD = Avk. sHF- R (200P) 2 RE=A] o] Aol E

ghelolu wiAd #elol d = vk, E= 7] e iR (200p) 2 WH=Al ARe] Al FAClA wiaa sfRlol
A

Tee B ouel AAdEd tatel AR WgsE B,

<N 1> FBARESY Abso] Xy HEastSY Y FA4 (RSoPhe6) A

250 cm 17+ 52 Z8239) magnesium turning (1.06 g, 43.6 mmol)&t TloEl oE|Z(diethyl ether) (25
cm)E 0 ColA FY3le] A1 XS A3, 1H,1H,2H, 2H-tridecaf luoro-n-octyl iodide (18.6 g, 39.3

mol) & diethyl ether (50 cm)ell &aIAIZ A2 §AL AxF Fol A2 §Ae Y25z Wzhd Al §o
Aatetltt. WasxE AL Al SN A2 §ofo] whgsto] FAE A3 &S AF2olA 3 AFF Fk
Wgl 3 triphenyltin chloride (5.6 g, 14.53 miol)E tetrahydrofuran (THF, 25 cm)ol &&IA17 = A
SN A7 A3 &l FYgsiadnk. 7] A4 &N A7) A3 GAE AF2olA 2447 WEEAIA A5 &N

J8la, AAS (60 cn)E Fste] WS FASAL. Celite® ol A7) A5 £ o#d T Al5
o A hexanel® AH=S FEFotL, 7] BE=S =39 X3t AU EF FE&AeR "ﬂ’“doﬂﬂ} Xﬂ5 &
AA Eed fFrldel Fa MgSo,s FH F uwkete]l Ad=E We] RS AT o3 3 =39

FEse] Ao fr|Ae AY ArvEIHY (7M., hexane)S 3 AASZ APsRa, A mA|Q

mo%

o
>
ol

2 12 oo

triphenyl(3,3,4,4,5,5,6,6,7,7,8,8, 8-tridecafluorooctyl)stannane (RlSnPh3—6)§— TE3A T (6.73g, 67%).

H NMR (400 MHz, acetone, ppm): &= 7.37-7.71 (m, 10H), 2.24-2.49 (t+q, 2H, J=16, 20 MHz), 1.74 (t,
2H, J = 8 Hz)

HELrs5E Ad 54 (RlSnPh3—6)% g2 ¥kS (Grignard reaction)S 3l

>,
>,
2
=
=2
=)
i
ot
)
(z

g2 ol e 29t Pt
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[0085]

[0086]

[0087]

[0088]

[0089]

[0091]

[0092]

[0093]

[0094]

[0095]
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(¥h-3-212)
1.Mg, diethyl ether @
CF3(CF2),,CF2\/\I »
2. PhgSnClI Sn
Perfluoro-1-iodoalkane \

RISPhs6 :R'= —$-CHCHoCFa(CF2)4CFs

AAe 1o wel d4W wEased Ay 4 (RSnPhe6) T triphenyl(3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyl)stannane< &}7] 3}&H2] 63 72 425 714 4 Ay,

(2sk4 6)

= 6 AAd 10 wet ddE FEaste" Ay F4 (R'SwPh-6)°] MR 1eiZE vehl =dolt. % 6

tlo

wwl, HErged vy 34 (R SnPhe6)o] SB35 9t

<N 2> FBAFHY AbSo] Xy TpEastEd Y FA (R SoPhed) A

250 cm3 17 52 Z82~39) magnesium turnings (0.63 g, 25,9 mmol), 1H,1H,2H,2H-nonafluorohexyl iodide
(8.73 g, 23.4 mmol) % diethyl ether (40 cms)v% 0 CollA FY3le] A1 &N AF3 T, Al NS 2>
ol A 3 AlZF Tk R Fof triphenyltin chloride (5.0 g, 12.97 mmol)& THF (20 cm3)ol oA W= A2
MG Al BHo FJSATE. Al A} A2 &N oA 24 AZE HESAIA A3 NS AR F, AA
(60 en)S ESe] WS EFASAT. CeliteD Fal A7 A3 &AL oJHH T, A3 &
hexane(60 cm) o7 AAES FEa, A7) ANEL Y 23 APYEF FEI0

oA el Frldel F MgS0ss £ F wdtete] AFE UMY FES AAST. A7 F 79 7oA
FEsle] Ao frlRe gEutEady (A7, hexane) WHS Ei AAES Fgsie] WA A ¢

triphenyl(3,3,4,4,5,5,6,6,6-nonaf luorohexyl)stannane (RlsnPhg—él)% FEIAT (6.0 g FE5EE ¢ 71%).

o

I NMR (400 MHz, CDCls, ppm): &= 7.35-7.60 (m, 15H), 2.25-2.44 (t+q, 2H, J = 16.4 Hz, 17.2 Hz), 1.50-
1.69 (t+q, 2H, J = 17.6 Hz, 19.6 Hz)

s 1 : . .
FHEastEd Aud 4 (R SPhy-4)2 Z2jupE WS (Grignard reaction)e E3f $dE < vt
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0110]
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1.Mg, diethyl ether
CF3{CF2}nCF2\/\I g Yy — @ Q

2. PhySnCl Sn
Perfluoro-1-iodoalkane @ \P1

R1SnPhy-4 :R'= —{-CH,CHyCF,(CF2)2CFs

AAe 20wl @AW wEastela Awd FA (RSnPhye4) X triphenyl(3,3,4,4,5,5,6,6,6-

2gda Aud 24 (R'SnPhe-4)°] NR Z#Z2 e wdolth, & 7

tilo

By, BEasted Ay 34 (R SnPhe4)o] FABS & 5 g},

<N 3> FBAESY AbSo] XohE TEastsY st FA4 (R'SaCle6) A

26 19] R'SnPhs—6< %24+ 7] (chlorination)E 3te] ATAQl (R'SnCl-6)2 ettt TAHoZ 250 cn

17 52 Z823 Yo AAd 19 RlSnPh3—6 (3.83 g, 5.50 mmol)<} dichloromethane (DCM, 15 cmS)% A 7}sh

of ik AlA Al LHS AxF T, LAS 0 T2 WAAAT. W7E AL HC1S diethyl ethero] ¢l

& (2 B, 16.5 cn’, 33.0 mol)S 30% B9t MG 7, v ALdA 1247 Fek wukagit.

S 7t 2N S SEA H FAY (Kugelrohr) FFHE o] &3le] AAste] Fw A9
1

trichloro(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecaf luorooctyl)stannane (R SnCls-6)E 538} tl. (1.45 g, 46%)

' NMR (400 MHz, CDCls, ppm): &= 2.69 (sep, 2H, J = 8 Hz), 2.37 (t, 2H, J = 8 Hz)

sn cl
DCM
\R1

R'SNCly6: R'=  —$-CH,CHCF2(CF2)4CF3

AN e 30 wet AW HEAFe" Adst FA (R'SnCle6) T trichloro(3,3,4,4,5,5,6,6,7,7,8,8,8

oot
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[0111]

[0112]

[0113]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0127]

2E3d 10-2023-0172078
tridecafluorooctyl)stannane< 3}7] 3}82] 83} 72 F+x= 712 4 ).
(s}eh2] 8)
F FF FF F

2.

\

o-
.
-
|

T

% 8 AAle 3o wel FHE FHEAsSE Ads F4 (R'SnCl-6)9 NR 1822 et

£
H
S
o
o
H
oo
o

we, ARasted st 34 (RSnCl-6)o] FHBS & & Ak,

AN 4> BB ALZo] X BhE HEasE A sk 4 (R'SnCl-4) B
21X 6] 2¢] R'SnPhy-4S 92+3 7] (chlorination)E 3Fe] ATA (R'SnCle4)E A},

100 en’ 19 52 Zegh23 o 2Ale] 2] R'SnPhy-4 (5.5 g, 9.22 mmol), dichloromethane (DCM, 20 cm)<

%sz 0 C& %&6}04 Al NS AxEFT. 7 F HC1S diethyl ethero] ¢l A2 &N (2N §I=,
7.7 cm3, 55.4 mmol)E 30 B3 A1 &do H3}elk. wHE £AE 35 TollA 12 AIZF &<k wytk o | 7!
AodlA FFHAT. g Y xxoeRE 200 T oA FHSI] @ =T dF

trichloro(3,3,4,4,5,5,6,6,6-nonaf luorohexyl)stannane (RlSnC13—4 = 539 (2.8 ¢ F5F ¢ 64%).

' NMR (400 MHz, CDCls, ppm): &= 2.55-2.73 (m, 2H), 2.25-2.36 (t, 2H, J = 8 Hz)

Aol 40] whE shet weL o) WAl 5o} 2,

@ Q HCI Cl, Cl
(. Sn

N DCM cl” gt

R'SNClg3-4 : R'=  —$-CH,CH,CF,(CF,),CF,

AN 4] wer @R BEastEA s FA 0 R'SiCl,4) EE trichloro(3,3,4,4,5,5,6,6,6-
nonaf luorohexyl)stannane &}7] 3}8k2] 99} & Fx= 714 4= Q).

(gsk4 9)

= 9E AAd 4o wet e BRI AdE F4) (R'SnCl-4)9] MR 1 ZE yehd mHolth, & 9

il

3 = - 1 -
wwl, sl 49s 4 ®snCl-ao] FHRE & 4 A

<A 5> HEaE7] AlZo] ABE v (cage) FENS] FAASHE [(R'Sn)p0u(0M)s]” (O )y (T0C-6)%H4
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

SIHEDS 10-2023-0172078
%71 27 stol A 3¢] R'SnCl,-62 7524 98wy Fe) FANEE (tin-oxo cage, T00) i
Ze 268 Azdt.
50 i wholgel AAel 39) R'SnCl-6 (2.3 g, 4.02 mol)E FUsL A wwstdA 0.5 U

tetramethylammomum hydroxide(TMAH) =& (24 on’) S Arbelih, A E EEES oA 1A7F
gl & JHE 53 2AE 58T, dojX aAE o|F HAAFTE o H AF & dxste] st

9 [(R'Sn) 1,01, (0H)s] 7 (O ), (013} ToC-60]2F A3 S st (2.09 g 5

HONR (400 MHz, acetone, ppm): & = 2.34-2.84 (br, 2H), 0.78-1.57 (br, 2H) IR [(KBR): v_max, (cm™(-
1))] 1242, 1209, 1142, 734. 702, 656, 559, 518

m/z (MALDI-TOF) 5964.518 [Exact mass: 5962.90 for CosHzsl1560225n12]

A6l 5ol W shet wee o WA 63 2.

05 M aq. TMAH -
R'SnCl, 2 > [(R'Sn) 1,0,,(OH),J?*(OH"),

Perfluoroalkyltin triclhoride Perfluoroalkylated tin o xo cage (TOC-6)

TOC#6 : R' = ~$-CH,CH,CF{CF.),CF

TOC-6 7] 3}sha] 5-29] x5 712 4 9o ol R & Hke-2] Go] /fAJE npe} 7).
= 10& AAd 5w 4E FEastez Azo]  AdE  ulrU(cage) HElS]l  FAAEE
[(R'Sn) 1012 (0H)s1 " (OH )y (TOC-6)°] NMR 1ej=2 vpebdl =wlolth. = 102 2w, [(R'Sn)u0u(0H)s]” (OH ).

(TOC-6)°] 8= & & AU,

<A 6> FEAEA AFZzo] AE U (cage)d FAASHE [(R'Sn) 01,00 1 (OH )y (TOC-4) 34
A7) 27 sl AAlo 49 RISHC13—4% VrEAAA 948 vy e 44035 (tin-oxo cage, TOC) Y=
e ~HE AzH).

50 cm vlold Yol tetramethylammonium hydroxide pentahydrate (TMAH, 3.22 g, 17.8 mmol)<S AA4 (35.5

en)oll S8 A7 B AA o] 49 R'SnClo4 (2.5 g, 5.29 mol) 2 W27 =590, uhe oS Ao 1 A

7 oEe Ade) W F Qo AHEL B nAS AASE oy W A F AT DR 4

LA (R S 1014 (OH)” 17 o )2 (o]t T0C-42F A3H & F5sk3dth. (1.6 g, 55 © 64%)

'H NMR (400 MHz, (CD3),CO, ppm): &= 2.29-2.90 (br, 24H), 0.84-1.52 (br, 24H)

R [(KBr): v_max, (em™(-1))] 3355, 2938, 1491, 1447, 1346, 1224, 1134, 1063, 1010, 881, 839, 731, 572,
520
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[0144]

[0145]
[0146]

[0147]

[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0158]

[0159]
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05 M aq. TMAH

R'SnClL [‘.R1S“}1:014‘.0H).3]3+(0H')2
Perfluoroakyltin triclhoride Perfluoroalkylated tin oxo cage (TOC-4)
TOC4 : Ry = —$-€H.CH,CF{CF,).CF,
100-4& 7] 8hak4) 5-2¢) T8 712 4 Qon] o R W4 79] AE wksh 2},

=11 AXNd eo]  uwel W wEasSN AkEo]  X@H v (cage) HEle  FAAEE
[(R'Sn)10u(0M)s] " (OH )y (TOC-4)¢] NMR —22i=2 jebdl m=wojth. = 118 B3, [(R'Sn)10u(0H)s]" (OH ),

(TOC-d)°] FHE= & =+ Aot

<AAlef] 7> & go]&(counter ion exchange)o] IEASUYZ T2 EALEY] Sol2o R X FHE wlFY (cage)

gejo] FAA3E (R Sn)120 (OH) ¥ "(CF4(CF,),0(CF3)CRCF,0(CF3)CRC00 ), (N-TOC-6) &4

50 cn’ wlo] o]l A Ao 5¢ TOC-6 (1 g, 0.16 mmol)$} tetrahydrofuran (THF, 4 cm)° HA7Vsle] wWHkA|Zl =

perfluoro(2,5-dimethyl-3,6-dioxanonaic)acid (0.16 g, 0.33 mmol)=S F43At. AHEH EFES
30 ¥ et wEksk & M3 ES I st sFAA AE v AA FH AHES A, oF, AHES

trifluorotoluene (3 cm)oll €847 5 tolueneol] Hatete] AA7E 4L 25 wEalm ol dojd 113
o A
S 539 Y. (0.488 g, 48%)

Azs) WA mAde [(R'Sn)p0 (OH)s]” (CEy(CFy),0(CFs)CFCE,0(CF,)CFC00 )y (©]3F N-TOC-62F

2
i
tlo

o

IR [(KBR): v_max, (em™(-1))] 1667, 1242, 1209, 1142, 734. 702, 656, 559, 518

ANl 7ol W shet wee o) WA 83 2.

Counter ion excl
TOCE + HOJ\CF(CFg)DCF;CF(CFg)Cv[Csz';CFg _rounter lon exchand® _ N-Tin oxe cage (N-TOC-6)

o~ = - R THF
PerflucroiZ 5-dimeth -3 5-di cxanonancic i acid PR,
( bl ] N-TOC-8 : R'=—4CH, CHy CF4i CFa14C Fs

2 71 5 otk A7) R7)E sEaserd shEEaate] gol el 4 olTh. N-TOC-6014 R'e w-g4 8ol A
H vhsl g}

H

125 FE2HSY LSS A= FAAHE [(RS0)u0u0H)]  (OH ), (TOC-6)9] #<o]e 2 F(counter
N-

) N-TOC-62 A|xstE= A A3 FTIR A¥EHS el EHo|t), &
At

ion exchange) WkS (A4 7)&
125 B, N-TOC-6°] ¢S &

of

»

<AAle] 8 & So]&(counter ion exchange)o] IEAsIAZ 2 EHALEY] Sol2o R X FHE vlY (cage)

Fejo] FAAEE [(R'Sn)p0 (0H)s]" (CFy(CF,),0(CF)CFCR0(C3)CFC00 ), (N-TOC-4) EH4

2 on vlold Yo AAld] 69 TOC-4 (0.8 g, 0.17 mmol)S THF (3.2 cm3)el| &3|A]7]aL, perfluoro(2,5-
dimethyl-3,6-dioxanonanoic)acid (0.17 g, 0.34 mmol)& oA FUd3Iitt. whs &84S 50 TolA 30 &
Zot Wyl . WkSES hexaneo| 2 ~ 33 A T oYt JF AR T ek mAI¢l HE =4

[(R'Sn) 10" (OH)s]” (CF5(CF,),0(CF4)CRCF0(CE,)CFCO0 ), (013 N-TOC-42} A3 S SSalgit}. (0.4 g, 58 -
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0169]

[0170]

[0172]

[0173]

[0175]

[0177]

[0178]

2HE3d 10-2023-0172078
50%)
"H NMR (400 MHz, CD:OD. ppm): 6= 2.33-2.76 (br, 24H), 1.45-1.70 (br, 24H)

IR [(KBr): v_max, (em™(-1))] 1664, 1491, 1447, 1346, 1224, 1134, 1063, 995, 881, 839, 731, 572, 520

m/z (MALDI_TOF) 5765.09 [Exact mass - 5707.68 for C114H54SH12026F19(), 5781.82 for M+(Me)4N+]
AN 8o e shat g o) WA 9%} 2},
u]

TOC-4  + HDJ\C FiCF3)0CF,CF{ CF310(C FylaCFy

Perfluoro(2 3-dimeth yl-3 §-di cxanonanocic ) acid

Counter ion exchange ) . ~ .
» N-Tin cxo cage (N-TOC-4)
THF

N-TOC-4 : R'= £CH,CH, CF4f CF;1,CFs

N-TOC-43= 7] 848124 5-29] TOC-4 A T 7)e] ol & (0 )o] R712 Xgel 722 A7) shaby 5-1¢] 72

i

g b4 &tk ] R/l SHEasterd 2Rt ol el & glth. NT0C-401A RS g4 9ol A A

5 sl 2},

T 182 HEAFESE AES VA= FARNEE [(RlSn)12014(OH)6]2+(OH7)2 (TOC-4)2] &Aool A Z(counter
N

ion exchange) ¥F% (A4 8)& E3] N-TOC-4Z A ZFste A A5 9 FTIR A2WEHS el ot =
138 BH¥ ) N-TOC-4°] §A4ES & 4 U},

<A 9> AR g areke: N-T00-6 4 &

Vinyltrimethoxysilane (VIMS) &2 A g (priming) &t Si7] = 2l PF-7600 (3-ethoxy-
1,1,1,2,3,4,4,5,5,6,6,6-dodecaf luoro-2-trifluoromethyl-hexane) (3M A})ol &siA 71, Ao 7oA A3
N-TOC-6 &9 (2 wt/vol%)& 500 rpmol Al 60 %3+ ~AAES Wag 5 80 TollA 1 & &<k 7pdsle] what
(571 9 50 )& BAEAT. o] F 80 keV 7FEAL Al 50 - 1,500 pC/em’ @ AAHAS 2AF
HFE-7300(1,1,1,2,2,3,4,5,5,5-decaf luoro-3-methoxy-4-(trifluoromethyl)pentane) 3} FC-3283(C5-18<]
perfluoro compounds)®] =3 &9 (1:3)& o] &3] 5 =+ A4 A& F&ste] 60 ~ 100 nm 7] WAE
By fA2E guS Pt

o

<AAld 10> AAd 24y N-T0C-4 48

Vinyltrimethoxysilane (VIMS)Z= HXg3k Siz]® o PF-7600 (1,1,1,2,3,3-Hexafluoro-4-(1,1,2,3,3,3-
hexaf luoropropoxy)-pentane) (3M Ap)ell &ajA171, AAe] 8olA AIE N-TOC-4 & (2.0 wt/vol%)<= 1500
rpmoll A 60 27t AW FH S A3 5 80 TollH 1 & 5o 7Fd3te] vt (£ ¢F 50 mm)S A3, o]
% 80 keV 7FEASE dFell A 50 - 1,500 uC/em el AAANL AR & PR-7600S o] &ate] 5 27+ WA HAS
skl 30 ~ 50 Yi=rlE 719 UIAERY HA2E HHs FAgqlt.

L 142 AAe] 9 B 105 wet AR glaase]E edste] gEg N-T0C-6, N-T0C-4 E43F F4413hE
A2ES UAHBEY sjele] A& QI3 milojty, & 145 F
1= ggsta vjAlsks 7153 2kQl o] dAAE dde] FHES o 5 A,

N
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[0180]

[0181]

[0183]

[0185]

[0186]

[0188]

[0189]

[0191]

[0193]

[0194]

o] FALA (EIV)S FAFSH 3 HFE-73003 FC-32839] &3+ &9 (3:1)2 o]&3dlo] 20 %=
o] 1~ 40 mJ/cm94 EFFo R AAZY YZtEBEY YAZE fde P& gRIstt. o] % Kla-Tencor Aol
2] A %3+ Alpha-step ®D-300 stylus profilerE %3 FA= &

<Al 12> FARM FA} Bl &3l %E ®s Hrb: N-TOC-4 A&

Vinyltrimethoxysilane (VIMS)o 2 23k Si7]3 9o PF-76000] &siA171, AA]d 8olA &A% N

& (1.3 wt/vol%)& 1500 rpmell A 60 %7t 29 F”S 1&gk 7 80 TeollA 1 & &<k 7rdate] wet (7

ok 25 nm)S A TE. o] 3 Lawrence Berkeley National Laboratory®] H--38Fal Q&= METS =372 o] &

sto] AR (BUV)S 2AME F PF-76002 ol §3ke] 5 27b @4 7S AAske] 1 ~ 40 nl/em ¢ =P

2 U7telny dEle] A4S Flskltt. o] Kla-TencorAbol Al A1 %% Alpha-step ®D-300 stylus profiler
o I=

= o FAE SAs Salw 54& Breksih

= 15 A 11 Ea= 129w SAeA wgs Adste] FRgE N-T0C-6, N-T0C-4 =43t F42kska 4]
z~E] g 545 W/ Edeltt. &= 165 Fxstw, N-T00-6, N-T0C-47F ¢ &3=s 7S & +
ATt

<A 13> FAH 2AE B ' AZ: N-T0C-6 A&

Vinyltrimethoxysilane (VIMS)O. 2 A A3+ Si7]3 o] HFE-75000] &ajA17]1, AAld 7oA A3+ N-TOC-
62 €9 (1.2 wt/vol%)S 1500 rpmellA 60 %7+ 2% IHS R3P3lt 5 80 Coﬂ A o] djat

(F7A 2F 25 nm)S FA3Ftl. o] & Lawrence Berkeley National Laboratorye] X3} 5 =%
£ o] &3l FALA (EUV)S ZAFSE & HFE-73003} FC-3283<2] &3t 89 (1:3)% o]&3te] 20 =7+ A4 34

S AAste] =FF (FE)o] 10 ~ 100 nl/en oA §3Es Aad UAYLY dA2E sfele] G4 5
[e:

K
pass
rir
=
=
—

<A 14> FALA ZAME B3 9" Az N-TOC-4 A&

Vinyltrimethoxysilane (VIMS)Co. & Ax23F Si7]s 9ol PF-76000] &3HA1Z1, AAd] 8olA A3+ N-TOC-42
|9 (1.3 wt/vol%)& 1500 rpmell Al 60 37t =3 IHS 218k 7 80 CellA 1 & < 7Mgste] @2 (57
F 25 nm)S FAFAL. o] & Lawrence Berkeley National Laboratorye] H-&til & MET 5 =37]E o]&
sto] ALl (BUV)& 2AMEE F PF-76002 ©]&3le] 5 23 A4 #AS AA s =33 (=)o) 10 ~ 100

nl/en oA SAEsF 7aE UAEEE dA2E el P48 selaArt.

% 169 AAle] 13 B o] uheh SA0H HaaesS AGste] Husk N-T0C-6, N-T0C-4 Hish A4k}
g AAsEe] YAHRY AEe] 4L FeAd mdolth ® 162 FxeW, o om (DE AL A
Ashe A%E eel Gelel dAAE side] GAES & 5 k.

<A 15> FAYM FAF & =33 719 (PEB)S o] &3+ #¥l A% N-TOC-6 2 &

Vinyltrimethoxysilane (VIMS)Oo. 2 A A3+ Siz] o HFE-75000] &3jA17]1, AAld 7oA A3 N-TOC-
64 £ (1.2 wt/vol%) < 1500 rpm°ﬂ7\1 60 =7+ 23 IHES A3 5 80 TolH 1 & FoF 71dste] upgt
oF 25 mm)S FASFSE T, ©] T Lawrence Berkeley National Laboratory®] H+3til 90+ MET 5 =3%7]

T
ol g3ty =LA (EUV)S ZASFAL, 150 ColA 28 ot w337l 74 (PEB)S A3, Zx9)A
ZAbE 7138 HFE-73003 FC-32832] &% &9 (3:1)& o]&3dte] 5 %27+ I AL A st wdd (7

(]

]
£)o] 10 ~ 100 mJ/em’ oA =7 gad VALY diE e F4e Akt
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[0196]

[0197]

[0199]

[0201]

[0202]

[0204]

[0205]

[0207]

SIS 10-2023-0172078

<A Ao 16> FA A A & =B wo]A (PEB)S o] &3 sfE A|x: N-TOC-4 2 &

_I

Vinyltrimethoxysilane (VIMS)©o & A g]dt Si7|# ol PF-76000] L3)A171, A Ao 8ol|A] TAdsk N
& (1.3 wt/vol%)= 1500 rpmell A 60 %3+ 2~ AYS 1P F 80 CTolM 1 & &<t 7hdsto] vt (77
ok 25 nm)S A3 TE. ©] & Lawrence Berkeley National Laboratoryo] E-f38}il 9 =

ste] Skl (EUV)S ZARSEAL, 150 CellA 2% B¢t =35 Hlol=2 ¥4 (PEB)S J aklth. SApe Aol =
ApEl 7S PR-76002 o83kl 5 27k A4 WS AAste] v (7HE)o] 10 ~ 100 mi/em o)A EaET}
ZAad UIZEEE gx2E fue] F4& gsqit.

©:

mlo
i)

% 17& AAe] 15 Ei 160] wel g wjol2 (PEB) 4ol E£gE FANM PaduE ddste] dug
NATOC-6, N-TOC-4 Bash FAAEE dAzES] UAERY dEe] F4& AW Edelth £ 178
Az, oF on (DE 7HA Asta vlAlshe] ARG gl Fee] U= el GBS

<A Aldl 17> N-TOC-6, N-TOC-49] 727 &&= 574 9 vju A3

Vinyltrimethoxysilane (VIMS)CS.& A 2|gh Siv]e 9lo 247 F7] 380 nme] N-TOC-4 ¥+eh, F7] 210 mm®] N-
TOC-6 ®Hehs FASIITh. 55 e we WA74d vag A8l F7 673 mml 43 F71dEa dA~E
(L6, 3= B3 =9 WZE: 10-2019-0016033] = 571 255 nm ¢ A& KrF AA2E (SAH0 AL} A53)E F
7Fkadt. o]% 100 We] RF power, 100 kHZO] F3b4= 374 sfel] 47 wibs @i, o3 742=<21 0./CFy 2/18
scem EHES FASte] 20 2 A0 RE 0~ 80 X B¢ AAZE (dry etching) & AAEATH. o] F dyinH
(ellipsometer)E ©]-&38to] A4 AJZhel] mpg zto] wiep FAE SA3AH.

= 185 =z, AAd 179 whgl N-TOC-6 = N-TOC-42] 7|7} Alzkell Aaglo] #1¢ Walrl gle}. o]&H4 |
2 N-TOC-47} -5 217 IS 7= AS & F U
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