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GA D) FEE 1-1-A9] A%

Ao BV A 2-B 2 2-7-F 2 2] W 2 [b,d] 5 #(20 g, 71 mmol) 3}
9H-7HFE(11.9 g, 71 mmol)Z A @400 ml)ol]l ¥ 37 wwt 2 37313} o] &
K;PO,(20.5 g, 213.1 mmol)E ¥ 3taL F5-3] nutet &

H 2~(Ed-HE-FEZA)ZZHF0)(1.1 g, 2.1 mmol)S F 13}@@ 3/«1@

S5 deor Al ;zvﬂzo o] 7}5Fo] AL 174-

o §71%& ®elstel, 74 EW ﬂ}:uﬂ % W L‘&? of Z}sto] of ol &
A FHEAT w53 YRS FRR B oSS AFEE A4S
&l o] XA 31A &3 E 1-1- A(17 8 g, TH 68%)S Al 38t

WA 2) $FE 1-1-Bo] Alx
A 71l A 3= 1-1-A30 g, 81.6 mmol) 2}
H] 2~ (3 2 E) U] B.2(20.7 g, 81.6 mmol)Z tho]-2-2H600 ml)oll 2 i gk &
3tF3ll T} o] & ol M EAMZE(24 g, 244.7 mmol) S T BFaL S 53] n
vl 2] il A g gl ob A =)y el 5(0)(1.4 g, 2.4 mmol) 2 EPA|ZF 234 F A7 (1.4
g, 4.9 mmol)S FU3 ATt SAIFFHHS 202 A F /Y] 5S o 75t
okt ol & thAl 2 E EE(375 ml)ell

Qe AT F AU 1715 F
Eelsto] wola, B 28 AH Foll 715 welstel, B4 B vk |42
Y e § olstate] ool 14t BRI B AP B

T8 52%)S A 25T}
MS: [M+H]* = 460.4



371

WO 2022/015084 PCT/KR2021/009129

[621]
[622]

[623
[624
[625
[626

[627]

[628]
[629]
[630]

@A 3) S E 1-19] A=

A 7] A 318= 1-1-B(20 g, 43.5 mmol) <}

2-ZEE-46-113d-1,3, 5 Eg]o}xI(11.7 g, 43.5 mmol)< THF(400 ml)°l] ¥

ek L BT} o] 3 ghak ZHE(18.1 g, 130.6 mmol) S E(54 ml)9l] lnoq

- il | 2~(EY-HE-FE X A~)ZgH(0)(0.7 g, 1.3
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[642] 2-8 2 W 7-F2 2 UM ZEb,dF A 3-B 2R 6-F 22U ZE[bdF TS
ALESE A& A9l slaL, 3 1-19] Alx HE g S sk HhH o 2 slekE
1-5(13.8 g, =8 56%)S A 23t}

[643] MS: [M+H]* = 565.7
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C' + o q
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o Bl e A 3E 1-11-A(14.1 g, 8 54%)S A x5 o)

[674]  MS: [M+H]* = 369.8

[675]

[676] @A 2) 3= 1-11-B9] Al x

[677] A /714 33E 1-11-A30 g, 81.3 mmol) 2}
H] 2~ (3 2 E) U] B.2(20.7 g, 81.3 mmol)Z tho|-2-2H600 ml)ol 2 i gk &
8l Th o] F o} A EALZF(24 g, 244 mmol) S T &AL SH-5] wukel 3
H (v A 2] Wl of Al Z) ZehE(0)(1.4 g, 2.4 mmol) B ECIA SR P L AA(1.4
g, 4.9 mmol) g AT} 8AIIF WG T 0B Al F /7] 5S o 75}
AL AT A 77158 SHEAL ol & A 22 EF(374 m1)°ﬂ
Foste] Holar, =2 23] AlF Fo §75S E8lste, T kvl 4
W51 wHkek & o] gslo] of g 7t SRS F 5 @r??}%%
FREXE NS AFES A AL T3 wlol XA 1A 3F3HE 1-11-B(26.6
g, T8 T1%)e A L3k A vt

[678]  MS: [M+H]* = 461.3

[679]

[680] WA 3) 33E 1-119 A%

[681] A —E—H 7] W 3}3E 1-11-B(20 g, 434mm01)9}

l EJ*J %%(18 g, 130.3 mmol)§ £-(54 mD)9 lnoq
%‘ﬂﬂ %‘——E—ﬁl ﬂ‘iﬁ ] *(EFJ HERdHY *A)J*ahzr(oxm g, 13
ke T A 07 Aol & gy B2 B &
= FREZEE1229 mhel FYate] oo, B &

A
2] A4 Foll 715 welstel, F4 B o1& I T wid F
KeN 3L
=

e olME | EE AR S AAA A o2 o] a1A) 315k 1-11(17 g, 78
69%)2 A 23Rt}
[682]  MS: [M+H]* = 566.6
[683]
(684]  AZRd 1-12: 3 E 1-129 A%
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[685

! s Ho, ° O
) . BOH . O (
TR ~d

112-A

— 0D
1-12-B 1-12
[686] 3EE -1 A ZE FA4Y GA 104 2-B 2R -7-F 2 2 U Z[b,d]5F T thAl

-H R H 1-EFZ 2 W E[bdH & A3 A& A9 star, 313HE 1-119]
Az Wi g A3 W o 2 3SR 1-12(16.9 g, 8 67%)S A 25 ok

[687] MS: [M+H]*+=582.7

[688]

[689] Az 1-13: St FE 1-139] A=

[690] o

113-A O

113

[691] 3} E 1-11 A% ALY @A) 1o A 2-B 2 2 7-F 2 2Tl Z[b,d]F 3 thl
g-H 2. 1-Z 22U Z[bdE & ARE-StaL, Yl A [b,d]5F T-4-2 B2}
Al [1,1-8] 9 -4- L HELRS ALE-g A1 Al el shar, 33E 1-119] A%
WA el e b o 2 3FHE 1-13(12.9 g, 8 54%)S Al &5 T

[692]  MS: [M+H]+=552.7

[693]
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[694] [A] 24 2]
[695] A zd 2-1: SHEE 2-19 A=

2 e

[697] A& E7]elA 9-([1,1-8] 21 D ]-4-L)-9H-7}elE£-3- ) B 24H(15 g, 41.3
mmol)¢} 3-H 2% 9.3 d-9H-7}+8}£(13.3 g, 41.3 mmol) & THF(3OO ml)el] ¥l
R D T3 o] F X ERF JFE YOl E(17.1 g, 123.9 mmol)E =(51 ml)©l]

7hae = /\C}QOENMTTJ] 4%%%%‘1]?‘

FNEFE FHEH) ol B A FR2EFE(1158 mh)oll T3t Hola, BE
5

2] A4 Foll 715 welstel, F4 B o1& I T wid F
Ay

g T €70%)€ Azt

[698]  MS: [M+H]+=561.7

[699]

[700] Az 2-2: 3HFHE 2-29] A=
|

[701 O
SR
® N

ate

N + N —>

ST St

[702] A 71 A O-([1,1-8] 31 d]-3-9)-9H-7 i} &=-3- ?_4(15 g, 413
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[703
[704
[705
[706

—t e e

[707]

[708]
[709]
[710]

mmol) 9} 3-H 2 .95 'J-9H-7}1}£(13.3 g, 41.3 mmol)E THF(300 ml)°l] 4 i1
w3 kR s it o] B ¥ ey JHH U0 E(17.1 g, 123.9 mmol)E & (51 ml)°ll
3 A ~(E-HEFES Jﬂﬂ)ﬂﬂ‘rﬁ(%g, 1.2
=]

mmo) & FYHHE SN L F RL0s N ¥ R7SH EBEEA T
Al EF2 2L 21158 mholl FY k] Hola, B

w%ﬂ~%%aa%$*ﬂﬂﬂaw S Y ke
KeR 3L

78%)3 x%uohiv}.
MS: [M+H]* = 561.7

Az 2-3: 3 FE 2-39] A=

. U

A FEA7TA O-([1,1-8] # D ]-2-)-9H-7FbE-3- ) B EAK(15 g, 41.3
mmol) 2} 9-([1,1'-H¥] ¥ d]-2-¢)-3- B 2 F9H-7}1}-E(16.4 g, 41.3 mmol) &
THF(300 m)ol] ¥ 28k 2 3738t} o] T LEh 7FRE W o] E(17.1 g, 123.9
mmol)E =(51 ml)ol] Fo] FlaL 73] uwHkst &

vl (B8] HE 28 ¥ A3 F e 506 g 1.2 mmol)S FU AT 44 7 HFS
FAEOL A AI15H E3 el F V1L SRAA. o F £
FERIE315 mol FYste] FHolar, B2 23] Al F Fof) 7152
welaiol, £ A 1 f e Y W F olshato] ool g 2]
FHEQ. 5% NS FRE BT o oA H o EE AR A A
g o Bl Mol i 8-S 5= 2-3(153 g, T8 58%)S A =3t

MS: [M+H]* = 637.8

Az 2-4: SIFE 2-49] A=
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[711] O OO
+ . O

N N

st NGt e] 00,

[712]  (9-([1,1-B] # d]-4-2)-9H- 71} Z-3-2 ) B ZAF th Al
(O-([1,1-8] 7 d1-3-2)-9H-7H} £ -3- ) B EAHS AL-8-8} a1,
3-B.22.-9-5]d-9H-7hikE Bl o-([1,1-R] A ]-2-¢
AR-E3E A2 A 95, 31 EHE 2-19] Al WH I YT

33t & 2-4(17.1 g, 78 65%)E A =x3sk3lth

[713]  MS: [M+H]* = 637.8

[714]

[715]  AZxd 2-5: 3HE 2-59 A=
[716]

2-5

[717]  3-B2X-9-3d-9H-7}u}= th Al 9-([1,1-1] 3 d]-2-)-3- B 2 F9H- 70} £ &
AFEEE Z1S A 9 8ta, 3}gHE 2-19] Al R B b o g H Aol 11
33t= 2-5(16 g, & 61%)E Al =3

[718]  MS: [M+H]* = 637.8

[719]

[720] Az 2-6: FE 2-69 A=
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[721]

[722]

[723
[724
[725
[726

[727]

[728]
[729]
[730]

O

'B—
HO

(9-([1,1'-8] A I 1-4-2)-9H-7} v} Z-3- ) B E4F T4l

(9-([1,1'-8] 3 D ]-3-2)-9H- 7} F-3-2) B ZAHS AL 45
] Kel

PCT/KR2021/009129

+ O

3-B 2 72-9-99-9H-7}u}= Al 9-([1,1-8] #H 9 ]-3-2)-3-B. &2
AL-8-8 Alg Al el ehal, 8 3E 2-19] Al it &L gk vy

33t E 2-6(15.3 g, 8 58%)S Al =3F3t)
MS: [M+H]* = 637.8

Az 2-7: SIFE 2-79] A=

3-H 2 2.9-9d-9H-7HikE thAl 9-([1,1-7] ¥ d]-3-)-3-

}%ﬂ AL A9 tar, 3hE 2-19] A2 Wb 1
HE 2-7(17.5 g, 58 50%) S Azl
MS: [M+H]+ = 637.8

Az 2-8: 3L FE 2-89] A=

5 1)

T

2 9H-7ItE 2
SR AMe A

R OH-7tE <
OJ::’E_ ,/]}\ﬂ‘/] v]__xﬂ
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[731] O
& C
O N
N . O 00
N
LS50
HO Br O
2-8 O

[732] 3-H 2599 Y- 9H-7}u}=E thAl 9-([1,1-8] 3 Y ]-4-2Y)-3-H. 2 X 9H- 7 &S
A Aleletar, 3eE 2-19] Az v sd gk v o 2 g o] 14

AH-8-%
S3t= 2-8(24.2 g, & 69%)S A =3 T
[7331  MS: [M+H]* = 6378
[734]
[7351 Az 2-9: 3FE 299 A=
[736]
;
-0 —
Sa®
2-1 @
2-9 D
[737] A& ES71e0A] 83E 2-1(20 g, 31.41 mmol)S HA1-D6(200 ml)ol] g 32
ARGt o] & B £ ¥ 434 g, 22.65 mmol)S H il 7F2 B kGl
AN RS T o ' ARl T o thES Wi A E LA E o Feh i)
AAE FREFEF886 mlol FUste] FolaL, & & 23] AlH Foll §75E&
EElate], T Bk nkad S WAl kg £ o] 9hate] of oS 7t
Tt w5 T ES FREEFI oA H O ES o] &3] ATt
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AdS Toll GAste] el A SHHE 2-9(13.2 g, 78 64%)= AL

[738] MS: [M+H]* = 578.8

[739]

[740] Az 4 2-10: SHEE 2-109] A=
]

N

2410

[742] 3}3tE 2-1 Al 3} & 2-68 AFE3H A S Al slale, 5HE 2-99] Az
6 E<N

61%)= A Z 319 T}

[743]  MS: [M+H]* = 655.9

[744]

[745]  AZd 2-11: $FE 2-119] A=
[746]

::
. ®
o= y

L — O
L ﬁ Sa®

g ~

[747] A 9 7oA
9-([1,1-8]#H d]-3-9)-9-(4- 2 = 2 9 d)-9H,9'H-3,3'-H] 7}1}=(15 g, 25.2 mmol) 7}
(A d-d5)EE2H3.2 g, 25.2 mmol) E TFo] 5AH300 ml)ell W a7 ik 2

B8kl Th o] F KiPOL(16.1 g, 75.6 mmol)E = (16 ml)ol] =] F113kaL &3]
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whgk 2 0] 2~ il 2] dlob A )2 215 (0)(0.4 g, 0.8 mmol) 2
NEZ2dAFE T (04¢g, 1.5mmol)S FUFFATH oA HEE T 07
H A E o ekt A S v 22 A485 mell 9 sk
fr71e& Fdste], 79 A nfavlas gl

[
u<I

61%)S A Z 319 T}

[748] MS: [M+H]* = 642.8

[749]

[750] [A] Z 4 3]

[751] Az 3-1: SIEE 3-19 A=
[752]

Q f "**@
G

[753] A 7)ol A 11-9d-11,12-t] E}O]Eiﬂ%i[z,&aﬁ}ﬂ}—g(zo g, 60.2
mmol)2} 2-([1,1-8] F d]-4-)-4-F 2 2 -6-7d-1,3,5-E 2|0} 7(20.7 g, 60.2
mmol)E DMF(400 ml)°l] ¥ 3 wHk 2 373130t} o] & 4L F
E1 EREALIE(17.4 ¢, 180.5 mmoh S )8kl 7k S atukshglvh. 34k kg

T o o7 Aol T gAY A E s} uAE FREEE(1155 ml)oﬂ

F]dste] Hola, 22 23] Al A Fo Fr|sE shol, F4= &4k w5

(e

W A o] shate] ool g 7

_{

SR o T S5 I ES
FERIEFH odolAlH o] ES o] &35t Hel7t A/l 2 B8l AASte] kA
A FEE 3-123.1 g, T8 60%)S Al 33T

[754]  MS: [M+H]* = 640.8

[755]

[756] Az 3-2: SIFE 3-29] A=

[757]

@ )
"o He *6”“

Cl

[758] 11-349-11,12-v] &} o] = &2 01 = 2 [2,3-a] 7}l THA)
1-([1,1-9] 9D ]-3-)-11,12-H 8} o] = 2 91 & 2 [2,3-a] 7} iFE& AF&-8F L,
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[759
[760
[761
[762

— e e

[763]

[768]

[769]
[770]
[771]

PCT/KR2021/009129

2-([1,1-8] 9 D ]-4-)4-F 2 2-6-91d-1,3,5-E&] o}zl gl

2-([1, 18] H d]-3-)4-F 2 2-6-9H-1,3,5-Eg| o} W& A28 51 & A

_4

3}etE 3-19] A% R TA3 uhl o 2 319 E 3-2(19.3 g, 8 55%

Az e,
MS: [M+H]* =716.9

Az 3-3: 3L FE 3-39] A=

QO

RS

-

2-([1,1-8] H d]-4-)-4-F 22 6-9d-1,35-E] o} 1 4l

2,4-t(L,1-8] 9 d]4-d)-6-F 2 2-1,3,5-Ed] o}l & 4};5}&% A o) 5t
Shh= 3-19] Al i A e R O R SIS 3-3(224 g, TH 52%
A 28k

MS: [M+H]+*=716.9

Az 3-4: 3HFHE 349 A=

2-([1,1-H] iﬂ‘é]—4—‘?:l)—4—§ii-6-ﬂ]‘é-1,3,5-EE]O}XJ o 21
2-([1,1:3,1"-E #| H]-5-)-4-F 2 2 -6- iﬂé 13.5-Ed]o}xe AL&3F A

A Q) sbar, 3FgE 3- 1,] Az b 1} =l
66%)< Az 35T
MS: [M+H]*=716.9

Az 4 3-5: L& 3-59 A=

st o w513 340284 ¢

@
— OO ¢
X

o] 8kar,

)ye

S

N

3-3

12

mlo

)

g
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[772]

[773]

[774
[775
[776
[777

—t e e

[778]

[779
[780
[781
[782

— e e

o O
0] NO
| + O _ B}\N
via &Y

o ot

3-5

N\

2-([L1-8]# 9 ]-4-)-4-F 2 2 -6-9d-1,3,5-E ] o} Al
2-F BB AT Z[b,d]5F T-3-9)-6-3 H-1,3,5- E g o} X & A& 3 Al =
Al stal, 315E 3-19] Al W A o ® 35 3-50244 g, TE
62%)-2 A =38R T

MS: [M+H]* = 654.8

Az 3-6: SFE 3-69 A=

Yooy OF - LG
WS ¥ -
O o

2-([L1-8]# 9 ]-4-)-4-F 2 2 -6-9d-1,3,5-E ] o} Al
2-EE B A(YHIED,d]FE-3-2)-6-3 D-1,3,5-Ed] o} 7 & A& A&
Alelstar, 335 3-19 Al WP Tdg o R S5t E 3-6232 g, &
59%) % A =38R

MS: [M+H]* = 654.8

A zd 3-7: & 3-79 A=

S S
Qo + @ ~ PG
; NS

3-7
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[783]

[784
[785
[786
[787

—t e e

[788]

[789
[790
[791
[792

— e e

[793]

[794]
[795]

2«([1,1-0] ¥ d-4-)4-F 22 6-9d-1,3,5-E2] o} T4l
2-FE R A(YMZ[b,d]E] 2 9-2-9)-6-51d-1,35-EF] o} A & A8 8 A&

ALstar, 315HE 3-19] Al Wl sds b H o2 313HE 3-7(25 g, T E
62%) 5 A5t T},

MS: [M+H]* = 670.8

Az 3-8: 3L FE 3-89 A=

O o ol
oy ‘~@

-0
3-8
2-([1,1-8] H d]-4-)-4-F 22 6-9d-1,35-E] o} 1 4l
2-Z 22 AU Z[b,d]E 2 H-4-2)-6-9d-1,35-Eg] o} 2 & ALE-&F A
A eakar, 33HE 3-19] Az Wi Beel w0 # 3138 38226 g,
56%)2 Al Z3HA ot
MS: [M+H]* = 670.8

] O
=
A~ O
-

Az 3-9: 3FE 399 A=
Ao
N
el Ao o
4
O N=<:l OO N| \/,\L‘/‘
2-([1,1-8] A H-4-)4-F 2 2 6-9d-1,3,5-Eg] o} 7 thAl

2-([1,1-8] A H]-3-)4-F 2 2 6-9d-1,3,5-Eg] o} W& AFE-3 AL A 95,
3}3HE 3-19 Al W TAg o 2 513 E 3-9(28.5 g, 8 74%)S
A 233t

MS: [M+H]* = 640.8

11-31d-11,12-t] g}o] E &2 Q1 &= Z[2,3-a] 7Hi}E T4l
5-91d-5.8-tgto] 221 E 2 [2,3c]7hHEE ARE-StaL,

_4
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[796] Az 3-10: 3t E 3-109] A=
[797] <:§/
® . Q N W
e U = O e
O~~0 s
° Q O
3-10
[798] 11-349-11,12-v] &} o] = &2 01 = 2 [2,3-a] 7}l THA)

[799
[800
[801
[802

[803]

[804]
[805]
[806]

5-91d-5,7-H gto] 2 2 Q1E 2 [2,3-b) 7l & & AR 3L,
2-([1, -] 9 d]-4-9)-4- 2 2 2 6-9d-1,3,5-Ee] o} o2l
2-FEE-46-T]9d-1,35-E] o} & AL A& Al 9l sha, BHehe 3-19] Al
H]—HJJJF 5015L H]—HJ o7 Q_ %3 10(20& ‘FE 59% ]}_g}o q_

MS: [M+H]* = 564.7

Az 3-11: 3HFE 3-119 A=

o~y H ;
+ p e O
O~ 98
./‘ L) =

11-21d-11,12-t] o] = R Q1 & & [2,3-a] 7Fu}- == o 2]
5-([1,1-8] 5] d]-3-20)-5,11-T] 8} o] = 2 Q1 = & [3,2-b] 70} =& A}4-5} a1,
2-([L1-8] 3 d4- ) 4-F 2 269 d-1,3,5-Eg]o}-x thAl
2-F2 R 46-UHd-1,35-E8 0} & ALg3 AL A&, 3E 3-19 A%
H]—HJJJF 5015L H]—HJOJ_:"{L_Q_ %3 11(235& ‘FE 61% ZﬂJ_O}C},iq-

MS: [M+H]* = 640.8

Az 3-12: 3HFE 3-129] A=
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[807] N @\WN\\/@CI
et “ Q »
° (-0

D 3-12-A

pod
<

z—4

HO. __OH
B
D D ©\r
D D N
D
[808] GA 1) 3F3HE 3-12-A9] A&

[809] A B 710l A 11-319-11,12-U] 3Fo] =2 1 & 2 [2,3-a] 7F1FE(20 g, 60.2
mmol) ¢} 2-E 22 4-3-FE 229 d)-6-9d-1,3,5-E ] o} 7 (18.2 g, 60.2 mmol) &
tlo] w| & o} A Eolmlo] =200 ml)oll ¥ iz nlvk 2 3153150t o] £ K,PO,38. 3
g, 180.5 mmol) & FJ8har 7} F wHks it} 3AIZFHES F 20 7 A0l &
AAE 2AE et nA S FE2EEE1080 ml)oll FLdke] o],

2228 A7 Foll #7152 Lelstel, 4 FA vhadl %2 W WA F
o vhste] ol ol <t ER AN BHF HPL L SRR LE Y

ool A H o] EE o] §ato] Aelvt A
3-12-AQ21.2 g, & 59%)& Al =35F3 )

[810]  MS: [M+H]*=599.1
[811]

[812] A 2) 33HE 3-129] A2

[813] A A7 A &3HE 20-A(15 g, 25.1 mmol)9} (] H-d5) . E4H3.2 ¢, 25.1

mmol)E t}o] £AH300 ml)ol] ¥ AL wHk 2 E53FSI ) o] 3 KPOL(16 g, 75.2
mmol)E =(16 ml)°l] Fo] F AL 73] uHkst &

H] 2~ (T A 2] gl o} Al E) 2 215(0)(0.4 g, 0.8 mmol) E EA|EZ 2 A3
(0.4 g, 1.5 mmol)S FJ3FATH 61 HE-E T 202 219 F AAdH 1A 5
o]ttt A S v F 2 2485 mlol Fhete] Hola, B 23] A X
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Fo {715& L, 74 FAb vl auFE @i kg T o Ete] of ol s
At S Reth w58 I ES vE 22 e OMl HolEE
ALg-5Fo] A AA S| A o] a1A) 3}3HE 3-12(10.5 g, & 65%)=
Al z3FA T
[814]  MS: [M+H]*=645.8
[815]
[816]  AZd 3-13: 3FE 3-139 A%
[817] X b
D
N HN “i; + ‘!I&\‘!'&\Kﬁl\ D __ NN
9a e QN
°' G
3-13
[818] 2-([1,1-8] A d]-4-2)-4-F 2 2 -6-7d-1,3,5-E ] o} 2 thAl
2-([1,1-8] 7 d]-4-)-4- 2 2 Z-6-(F H-d5)-1,3,5-E 2] o} & AFE-3F A1 &
]ﬂo}ﬁ Q_ %31/] ;Q]Z H]—HJJ/],EolﬁLH]—HJOEQ_GL%?)l?)( Z,:.%
59%)= Al Z38t 3 T
[819]  MS: [M+H]+=645.8
[820]
(821] A ZRd 3-14: I E 3-149 A%
[822]

[823]

+B,q

Q)
QL O
(A
)

3-14-A

A D) 3FSHE 3-14-A9] A&
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[824] A B9 7)ol A 11,12-v]8Fo] =2 91 = 2 [2,3-a] 7FFE(20 g, 78 mmol) &}
3-H 21131 H = d24.1 g, 78 mmol)E A A (400 ml)ol] @i nlwk 2
ST ©] T KiPOy(22.5 g, 234.1 mmol)E Y 8FaL F3-3] kgt &
H] 2~ (Eg)-H E- Y ¥ A 92 e (0)(1.2 g, 2.3 mmol) S F &kt 341 3F
W T A0 R AR F fUlES et S AV = A /UIEE
Tt ol & v EREXF(378 mholl F-lsto] =olar, = 2 23] Al
Fo {715& L, 74 FAb vl auFE @i kg T o Ete] of ol s
At S Reth 5538 33 ES FEEEE Y &S ARE5HY]
A shste] H) o] Zl Al LA B3R 3-14-A(25.3 g, T 67%)S Al X8tk

[825]  MS: [M+H]*=485.6

[826]

[827] WA 2) e E 3-149] Az

[828] Ao 7100 A 313= 3-14-A(20 g, 41.3 mmol) £}
2-FEFE-4,6-T19d-1,3,5-E8]o} 7 (11 g, 41.3 mmol) &
thol | g of A Eolrto] =200 ml)ol] ¥ 2L wgk 3 SHFakglvt. o] 9 KiP04(26.3
g, 123.8 mmol)E Fl 8t 7F- E Rk TH 1A ZE HhE 2 A2 0 7 A9l &
AR 1A E Q). 145 S22 FE886ml)ol FYte] Hola, B&
23] M H Fol] f71ES Wk, T Ak nvlaE WA ke &
o] gfsto] o AG AL S HSIATEH 5% P ES EEEELFY

ool E | EE o] &ate] A7t A& F8ll AAste] wmA a1A) 35t =

3-14(15.1 g, 575 51%)S Al 28T}

[829]  MS: [M+H]*=716.9

[830]

[831]

Az 3-15: 3HFE 3-159 A=
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[832]

[833] @A 1) 3Hg=E 3-15-A9 Al =

[834]  11,12-H o] ERQI= 2[2,3-a]7HE T4l
11,12-t] 8}0] =2 Q15 & [2,3-a] 7}0}£-1,3,5,6,8,10-d6 5 AH-&-3 3L,
3R 11530 1HEld tha 3-8 2w ] -89 S A2 AS A9 slar,
SFRHE 3-159 WAl 19] Az iH S FL S g o' SRR 3-15-A0.2 g, &
64%) 5 Al £33 T

[835] MS: [M+H]* = 415.5
[836]

[837] A 2) 313 = 3-159] A=

[838] 11-39-11,12-v] 8Fo] =2 1 & 2 [2,3-a] 70l thAl

11-([1,1-8] A D ]-3-2)-11,12-t] BFo] = &2 91 = 2 [2,3-a] 7} 9} 2-1,3,5,6,8,10-d6 =
AFEEEAL, 2-([1,1-R] A D ]-4-)4-F 22 6-9H-1,3,5-E] o} A tfj 4l
2-([1,1-8] A H]-3-)4-F 2 2 6-9d-1,3,5-Eg] o} W& AFE-3 AL A 95,
shetE 3-19 Al i Fd ek i o 2 313 E 3-15(29.7 g, T8 54%)
A 8kl

[839]  MS: [M+H]*=722.9

[840]

[841] Az 3-16: St FE 3-169] A=
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[842]

[843] A1) 33HE 3-16-A2] A&

[844] 11,12-t]8lo] =2 &= 2 [2,3-a|7HHFE T2l
11,12-t] d}o] = &2 9l = & [2,3-a] 7FH}F-1,3,5,6,8,10-d6 = AF-&5} a1,
3211230 1-Huld tha B2 v H S AFEd AL A9t 3
3-149] @A 17} FA g 0= 813 E 3-16-A(14 g, T8 54%) 5 A Z35H3 Tk

[845]  MS: [M+H]* = 340.5
[846]
[847] @A 2) 3= 3-169] Alx
[848] 11-9]9-11,12-t] 8} o] = & Q1 & 2 [2,3-a] vl T4l
11-39-11,12-v] 3}o) = 2 = 2 [2,3-a] 7F1F-1,3,5,6,7,8,10-d75 AF-&3}FaL,
2-([L,1-B] ¥ d]-4-D)-4-F 22 -6-9d-1,3,5-Ed] o}z thAl
2-F 2 2 A4 (YW Z[b,d]F #-3-9)-6-9 d-1,3,5-E&] o} 2 & A}-&-3F 71 &
Al 3aL, S13E 3-19] Al W T o= 3R 3-16(149 g, &
59%)E A Z3} ATt
[849]  MS: [M+H]* = 661.8
[850]
[851]  [AAld]
[852] AA A 1: 7] 233 22 Al x
[853]  ITO(Indium Tin Oxide)7} 1400 Ae] FA &2 vha} I el ¥ §-2] 7| H4S A4 =

01 5ol War vk A Hsheleh o] ul, AR 2= 34 AFischer Co.)
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[854]
[855]

A #E AMEE o, TR el Lo AMMillipore Co.) Al 5 <]
e (Filter)f’a 2i}i A SHTE AT ITOE 3003 Al % 3 &
Al % 1
=, 1*4;%”0‘2, SR vﬂ%%ﬁ SAR 259 A FH S st Az
Zetznt A7 2 FEAH Y B3 AL A Skl s o] g3te] A v ES
FEAAS T A FA7| 2

011

Mo 1051 A AT, EH4 AHo] Bt
?_

95: 54 a‘:Hl;cz 100 AA ‘l‘77ﬂ J% FAeto] A S
oloy A 3} &3t= HT-A%F 1150 AA FAR FARA ATFES
FAstA T 47 AF5ES 9ol 871 HT-B 31322 450 A =3}
ZFaato] AAAAFE FASATE F7] AAAA S Holl, All E2EZ A
A2 3eE -, A2 S AER O A 23 31EE 21, 2 A3 T AER QA
A 2% 3= 3-18 30:35:359] TR £3% 92 e T AE9 S
%% 317] GD 328 350 A2 A2 WAF FA5o], FgES
FAs k. 7] 33 9o, 371 ET-A 3325 50 Ae] FAR AFE
FAeto] A3 AA G AT 7] B3 A X F o, 871 ET-B -3-& 2%
37] Liq 33 &S 1:19] TFH| 2 300 A2 FA 2 4 ¥ F2st
AAFE5S GAsEa, A7) AR5 Aol Yb(ytterbium)Z 10 A2] F7 2
!
2
2

2

I
A}

3 st AAFYF S AT A7) AATAE o), b1 %
2 1:49] FFH] 2 150 A0) TR FHe] &2 A4, 7] U
A}
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[856]

[857]
[858]

[859]
[860]
[861]

(O

| ) .

//
b .
ET-B Lig

A1e] A M F71 B F& £5E3= 04~ 0.7 AlsecE F-A18F L, o B H,
npM 7 2o FA 52 AlsecE FAIBI o, T3] FFE = 2x107 ~
o H
7

5x10° torrZ A 8Fo], 7] w3 222 A g},

A Ao 2 A 18, © v o 1 N XA 10

S2E 4L 5] E 13 ol AASATE A2 Al Qlstale, ] A Al
13 Fdgt il o 2 Z47F /7] W AR E A2kl o). ol o, vl &2 A1
SEE AR S AE D A3 ZAES T E o gt} e 5HY] 3 19
71 Al El CE1, CE2, CE3 3}§1&-& 742} 5t 7] &F &

A

=
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[862] OO
0 %o %
SN alts *IT

O Q»

CE2

[863]

[864] 7] AAle 2 HW 1 o A Az 77| G £AE 120°C L E-ofl A 303%-3H
A gk = 7o, AFE A7bste] AsH &8, (TS S48k 1
AME o] %1 WPEHH Aok o, 7F At 2 ‘?j}ﬂ EEHLS 10 mA/cm22]
AF EEE QI7Este] S48 a1, °H(T95)2 AF E % 20 mA/em2ol| A Z7]
A 57F95% = A5t w7k A] o] Al ZHhr)& & v ‘&E}
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[865] [Table 1]

SAE @10mA/cm? | @20mA/
cm?
A1 |2 2|3 TAE | A | &8 [FH(T95
IAE | IAE | IAE |HEEE] (V) |(cd/A) )
H]) (hr)
A 1| 33E | 35t E | 35 E | 30:35:35 | 3.88 | 79.3 183
1- 2-1 3-1
Ao 2| 33E | 5tE | 35E | 30:35:35 | 4.61 | 75.1 213
- 2-1 3-12
A 3| 33E | 33t E | 3§E | 30:35:35 | 3.71 | 753 210
1- 2-2 3-2
Ao 4| 33E | 5tE | 3§E | 30:35:35 | 3.70 | 75.3 235
1-3 2-2 3-15
Ao 5| 33E | 35tE | 33tE | 30:35:35 | 3.67 | 752 196
1-4 2-3 3-3
Ao 6 | 33E | 35tE | 3¥E | 30:35:35 | 3.62 | 70.7 208
1-5 2-4 3-4
Ao 7| 33E | 33tE | 3IgtE | 30:35:35 | 440 | 75.9 167
1-6 2-4 3-13
2 8| 33E | st E | 3§E | 30:35:35 | 3.68 | 79.5 172
1-7 2-5 3-5
2AAe 9| 33E | 35tE | 3EHE | 30:35:35 | 4.19 | 702 162
1- 2-6 3-6
AAe | s | IdFTE | FEE |30:35:35 | 4.08 | 73.1 224
10 1-9 2-6 3-14
AAe | = | dFTE | IJFE |30:35:35 | 4.16 | 720 161
11 1-10 2-7 3-7
AAd | s | dFTE | IFE |30:35:35 | 4.03 | 747 162
12 1-11 2-8 3-8
AAe | gdFgE | dTE | IJFE |30:35:35 | 3.89 | 79.5 225
13 1-12 29 3-9
AAd | = | dFgE | = |30:35:35 | 3.68 | 72.6 234
14 1-1 2-9 3-1
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AAe | = | dFgE | = |30:35:35 | 3.65 | 75.9 175
15 1-7 2-9 3-10
AAe | = | IdFgE | IFE |30:35:35 | 3.77 | 704 215
16 1-13 2-10 3-15
AAe | gdFgE | dTE | IFE |30:35:35 | 3.81 | 735 239
17 1-2 2-10 3-16
AAe | gFgE | dTE | IFE |30:35:35 | 3.76 | 80.3 183
18 1-6 2-11 3-11
H|nld] | - 313 - 0:100:0 | 7.01 8.9 16
2-1
H| 1l 2 - - F3E | 0:0:100 | 7.52 9.0 13
3-1
H e 3 | 3}3HE - - 100:0:0 | 7.21 | 14.1 21
1-1
H| 1l 4 - 33 | FIE | 0:50:50 | 441 | 56.3 116
2-1 3-1
e 5 | 313t= | 33t= - 30:70:0 | 423 | 66.7 103
1-1 2-1
H e 6 | 3}3HE - F3HE | 30:0:70 | 7.31 | 235 34
1-3 3-5
Bl 7 | CE-1 33t = - 30:70:0 | 4.35 | 66.5 103
2-1
H|nle) 8 | CE-1 F3tE | F3E |30:35:35 | 4.11 | 67.2 143
2-2 3-2
Hl w9 | CE-2 313t = - 30:70:0 | 4.85 | 60.3 85
2-3
H| 31l o] CE-3 o5& - 30:70:0 | 497 | 625 117
10 2-4

[866]

[867] 271 3 10 YR vk} o], A Ao 1 WA 189] f-7] 3 A=, vl ko] |
WA 109] f-7] 233 Ao vl &he], -5 A to] wtar, a & U o] fAE S
grolsl 4= A Aot

[868]

[869] ol ubE BFebA 28 FAH= e A F ol "ol PY
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[870]
[871]

[872
[873
[874
[875
[876

—t e e e e

BBl g sk, 2 el e 914 12 AN S % o0

308 FAH= =2 <] 3=

N& S 2EE 28sto] gse S 2ER 4831 H exciplexE dAs0LE, PY

SAEQINY S AE F ol s vhE A 83 A 5ol tiH]sto], &Axpe] 54 o]

NAE 5 Aok 7] & 1o Yebd vpel o], Py S AESINY S 2ES

—'ULO}O% H“*?—A STRE ;cz 285k Ao 1 U1 A 182, PY T AES N
e 1,2, 3 3 60l Hlake], Axpe] HF

g2 AA 3] A EH A

Bl 4 el w2 51912 2] P S AES I whg el 2 5131 | 2 39

1=
BXE 15 0F Z3ate] Abg-sh= 4 -5-(3heta] 2+ 3ok | B E‘rﬁw 2+
ate], atkel 54 o] HAdE 4= At 471 3F 10] WrEbe uket
Xl 189] f-7] &g 24z, Ng S 2E 187 £3sto] AL4-3
Hlalel] 4,5,7,9 2 100] W] ske], A &8, 2 518 54 ] 7§ =1
]

Ko
£
4>

EB

=2

—_ 2

E r

of,

al 4; w3
=2 T e =
5: 856 AETES
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[ 78 1] k=,
o
™ 1,
A7 F=3t &= Alol o] Wk
A7) F=a g S Alol o] AL A F, 2
A7 AR A Z 3} k= ALolo] By FEES F3E=, {7
ks A zlol) Q1o A,
A7) Wk o 5] 81Ekal 12 A EE 81 EHE, 8] 8)ehAl o2
FA = 3sHE, 2 ] 3] 308 FAEE I ES
¥ 3}ahi=,
F7] v )
[3}38}2] 1]

7] gk 1o A,
Y, & 0 &EESola,

X,z 217 %95 0% CH iz NolH, X, 5 &o] & shiiz

Nojaz,

L2 A7 A3, X3 = ¥ X 3hE Coq M E &, B X3 E=
HI A E N, 0 2 S& 1A 5= 7 o2 HE] M= of - sl
ol & EG8k= Cog Bl HI RO} H A o] 4L,

Ar, 2 A= 27 58 A 07 X3 = 1] X 3 Coq M, B
A3 L= AN, 02 SE FANE o2 Mgy =
L Bt o] g E SR Co Bl HI ZoFH o] AL,

Ry& T, 54, X3 E= v X3 Cop €7, X8 =

13} =
T A E=HAFEN O LSE

2

H| X $hE Cq g ©FEH,
TA = o B2
gl e 2ol ol i,
av= 1 U #] 79] o] at,
[5}312] 2]

r
;

%
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HA o R X3 i x3E O, oFE, B
A3 N0 D SE TAE = P02 e A e
SH&}= Cy g Bl Bl 220} 0] 31,

R, R R A7 5P A0 Z 4, T54, A3 = ] X35 C

660 O]‘%,EETLE =3+ == 1 ]ﬁ]-.‘%] N, Om Si j_—rL/\_]QL

ﬂﬂiﬂﬁﬂﬂ,
b ez 27 MR, 1WA 7¢] Ao)
[3}514] 3]

AI’5

1

Xy Xs

oy
N

| &

-

A 3049,
B 5 le] 0.7 e} 3 WAl o,

8< oo
fr IF
_{}l_{ FE
i~

i)

T

[
H
U QR CH E= NolH, X, & Aol 2 shhs

Nojaz,

L= A4 A3k, X3 3= 8] X 3HE Cyq oFE 8l 5= X3 =
H X SE N, O 2 S FAE:= o2 RE Aelyi= o] - 3}
ol & EG8k= Cog Bl HI RO} H A o] 4L,

Ars B Arg2 217 5 A 07 X3 = ] X 3 Coq M, B
X3 EE= B SE N O L SE FAYE ORI Ay =
L Bt o] g E SR Co Bl HI ZoFH o] AL,

Ce= 37| 3F8h2] 4-1 == 4-20] a1,

Q_E‘P/\l 4-

;_a
[a—
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Y,i= CRR, O, S, ==N (Ar7)01ﬂ

AZ|A,RE RS A7t S H A 08 X3 = B X 85 Coq &
L= X3 = 1 X 3 Cgq OFH O] AL

Ar, & %] 3k IR 1) ‘]ﬂ% Ceso ©1 2, Lt x| 3k B = 1] %] 3HE N,

D SE A= T ORREH AEE = o - Sk o] g E3 ek

Co g Bl Bl 2o} O] al,

Ry= e, T2, A8 3= M A3 Coq O}, Hi= A3 3=
o © 2R E e o) gt

JXFE N O Y SE TAH:E
o) S FE3HEl= Coy Bl B R0} HO
d+= 1 WA 109] Aol Th
A1kl oA,

7] 3L 12 3] B 11 Al 14 5 of = sht
FEA =,
7] @33 A}
[3}8H2] 1-1)
Af1
X1 AI’2
q
x,/; x71/
Ly
Y4
7.\
Rya =
(51514 1-2]
Af1
ol
X
Y1 /(\ { !
7.\ L X4
————— == Arsy

[3}8}2] 1-3]
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7] k3 x4}

(713 4] A7l Sl A,
L& A3 29,
f7] g 24,
(%74 5] A1kl QoA
A2 Ani= 717 ERH o= s Hls g, oz Fe,

dlzE eHd, 7hhE-9-, == (d d)7hubE-9-d o] a1,
97) Ar B Ants 77 Y8 02w FE A, Hol % sh
oo FraE A F,
F71 W 24

(713} 6] A 18k o] A,
R R EEERE SN EERCE EEREEA
SI2e . E s e, E ] R
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