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Zdoto] ARE S Al A9t 39k 129 Al I s d g A=
‘%}Hé © 2 33hE 1-35 Al &3 TH (MS: [M+H]*= 638)
[645]
[646] Az 1-4: SFE 149 A
[647]

. @y Xoas
; ® ® ®
‘ui’ ‘Q!P Br N __JEL_,. N

1-4
[648]  AlZEel] 120014, 5.8-1] 8o =R QIE &[2,3-¢c] 7 E S
5,12-t]8lo] E R QI E R [32-a] 7S R, 5-HER-1,113,1"-E 3] d
2-H 2 WU Z[b,d]F ¢ 0.2 WA 3to] AR A& A 98l §]r & 1-29]
Az ia U3 Az wH o g 33HE 142 A 2359t (MS: [M+H]*= 576)
[649]
[650] Az 1-5: FFE 1-59 A4

[651] O O O
® “ B, ®,

[652] Ao 1-20] 4, 5-H 2 ¥ 1,13 1"-HH LS 4-H2 W ] -8 dd 2
4-B 2P 11 HAdS 3822 1 188 d 2 A o] ALge A
]9]0}3114 §} %%'1 2_4 xﬂil uLtﬂJ4.5101zﬂ.xﬂ;z uLtﬂ o7 §};} 1-5&
A 23 T (MS: [M+H]*= 562)

fij

[653]
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[654] Az 4 1-6: 3HEE 1-62] A

[655]
® B ® = ®

Cl
—_— N
S 0
O NH O N
1-6
[656] Az 12004, 5- B2 21,173, 1"-HIl L & 4- M2 ¥ 1 10 d =2,
4-B R | 1-AAL S 4-F2 20,103, 1 Hald 2 A5 AL&3 AL
Al Q) Etariz, 8H3HE 129 Al Wi FAe Az Ho = S1FE 168
A 23T (MS: [M+H]*= 638)

[657]
[658] Az 2-1: 3FE 2-19 A
[659] A 1) 3FEHE 2-1-12] A4
[660]

H
N

n © Pd(PPhy),, K2,CO4 O O
Br * THF, H,0 OO

B-O
K< 211 @

[661] A B9 7)o A 3-H 2 ¥ _9H-7}FF£(15.0 g, 60.9 mmol) 2}
9-9d-3-(4,4,5,5-E| Egh | €-1,3,2-t] S AL B & T-2-)-9H-7}H}5(24.8 g, 67.0
mmol)S THF 300mLol ¥ 31 b 2 315351t} o] & ¥ el 71 H Yo E(33.7
g, 243.8 mmol)Z E-(101 mL)°l o] ¥l alar 3] uyksk 3
Fl Eeh7| (B o d £ 282 eHE(0)(2.1 g, 1.8 mmol) S FA 33tk 1041 3¢
W T A0 R ALl fUlsd 25 W T RS E
CHAl SREFE GO Hola, B2 28] AF Fo) #7152 ¥
o] RS R 5= AT g R S L =4 i
A7t A Ay ARntE 1y 2 AR s 318E 2-1-aF 152 g Al
(57 61%, MS: [M+H]*= 410)

[662]
[663] @A 2) 3EE 2-19] A
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[664] O

i @
O O O Pd(P-tBug),, NaOtBu O O
O - O * Toluene O N O

Br
2-11 @ 21 @

[665] Ao 7] A 31E= 2-1-1(15.0 g, 36.7 mmol) ¢} 4-H 2 51,10 H L (9.4 g,
40.4 mmol)E EFA 300 mL)ol ¥l wHk L {8t} o] & AU]%
B| E- Y-S ALO =(5.3 g, 55.1 mmol), H| Z~(E 2]-B B F 2 3) 2 2H5(0)(0.6 g,
1.1 mmol)& F4atqlth 10X Bhg & -0 & A8 SREXFIN &

o] &3le] FU =L Y T f7]=S =559 o] B A EFREFE
woli1, B ' 23] AlH Fo] f7]15S Hlste], 5 Gk v Wl
W ¥ o whahe] ool

A Fstdh 5 eSS Aes A 49

ARvtE TR R QA T, FHAAE Tl FFE 2-18 9.7 g A=A
(578 47%, MS: [M+H]+= 561)

[666]

(6671  AZRd 2-2: 3FE 229 TA

[668] O

e y
37§< Q OOQ OOOQ
o

2-2

[669] A Zof] 2100 A,
9-7d-3-(4,4,55-Hl E}H| €-1,32-T] SAL K 5 ¢-2-)-9H- 7} o} 5-3
9-([1,1'-8] 3 d]-3-9)-3-(4,4,5,5-Hl E&} v € -1,3,2-T] S AL B & &-2-)-9H- 7}l &
24825 1119 d & 3-EHRE],]1- ]iﬂ‘éi HA s A ARG A=
A elstal=, 3= 2-19 Al W FUdS Az WH o 83E 228
A 23 T (MS: [M+H]*= 637)
[670]
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[671] A 24 2-3: 3L E 2-39] A

[672] Q o

2-3
[673] A Zof 2-12] @A 2004, 4-B 221 18] LS 2-H 2 P Z[bd|FT &
WA sto] ALE S A& A9 StalE, 3 FE 2-19] Al Wi e Az
Wb o &2 3}3HE 2-3S A 23T (MS: [M+H]= 576)
[674]
[675] Az 2-4: ST E 2-49] FA
[676]

i -
OO Sn®
2-4
[677] Az 2-10 A4, 4- B 221 1'-H] Jﬂ 2-333 9,9- ﬂuﬂ‘ﬂ 9H-§‘§—’—g Ao =2

[678]
[679] A Zd 2-5: 3L E 2-59] A
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[680]

VoW
&
2

2-21 2-5

[681] Azl 2-19] @A 2004, 3}5HE 2-1-12 3}FE 2-2-12 A A SF] AL88 A&
A9l slali=, 3 3HE 2-19] Alx H“ﬂéﬂr TU A= YO R 35 E 255
A z38Th (MS: [M+H]*= 637)
[682]

[683] A Z 4 2-6: HFE 2-62] A

[684] O
®

2-6
[685] 3H3HE 9-(1,1°-0] 9 d)-4-)-3-H 2 ¥ 9H- 7}3}5(15 g, 37.7 mmol) 3}
S (9-([1,1-1] 7 H ]-4-2)-9H- 7}t 2-3- ) B2 41(13.7 g, 37.7 mmol)=
H E g}l o] = 2 557300 mL)ol| F-AFHA] ﬂ =, 2M %ﬁ%gﬁé%@i(aq. K.CO,
%100 mL, 75.3 mmol) & & 7}8} a1 | Egty] A E 2] 9 d 3 2~ 9] =2 e} F[Pd(PPh,),
1(0.4 g, 1 mol%)-& %ﬂ 8 % 3A|7F FoF wwk i&%s}oﬂlu} Lo R EEE YFa
E5& Al st 7St s5Fetan, cldolAlH ol EE Tl ato] 1A 1 &<t 37
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Sfof] nlHk sl A0 2 2% & A E o] 73t lrt. Aol Xl a1 A
2R EES 31 3FE Fola, dEolAEH 0| EE STl Al Ao
33t E 2-62 A 2FFATE (13.5 g, & 56%, MS:[M+H]*=637)
[686]
[687]
[688] Az 2-7: 3FE 2-79] A
[689] O
(J 1
N
n O% S
B—OH X
Br
B
2-7
[690] A Zd] 2-600 A, 3}F3HE 9-(1,1°-18] 3 d)-4-Y)-3-H 2 ¥ 9H-F} 1} &S 33L&
9-([1,1-8] 9 d]-2-¢)-3- B 2 ¥ 9H-7Iu}£ 2 A A 5to] ARE-gE A& A 9]l ali=,
IR 2-69] Az W I A g Al dhH o R 313HE 278 Al &3Sl T (MS:
[M+H]*= 637)
[691]
[692] A Z 4 2-8: 3+ E 2-89] A
[693]

[694]

s
-2

AN

= -

o -
<
<

21
w719 A 3}3tE 2-1(20g, 31.41mmol) ¥} Benzen-Dg 200 mLol| 31
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[695]
[696]
[697]

[698]

[699]
[700]

aEFEElTh o] & E g =24k (3.4g, 22.65 mmol)S Wil 7 2 wwkatgl ).
ANZFHES B oAk 0 g 2ol B oo gL Wy AAlE 1A S o]t}
SEZ 30 1] 886 mLol| FQlEFo] ol a1, B& 23] AjF o

AAE F

FleE Tt & YA kel § ofatste] o g 7kl
THAAT sHT AT TEELEF G oA H o EE o] &ato] A7}
AE Soll AAlste] Ao A 23k 2-85 Al 2T (13.2¢, 64%, MS:

[M+H]+ = 578.8)

A Z 4 2-9: 3L E 2-99] A

&\‘
2-2 2-9
AEA 280, UL 218 ATE 2202 WS 1 Alg
Al 3talE, 3 3HE 2-89 Al WH I A Az WO R FE 295

A 23R T (MS: [M+H]+= 656)

A Z 4 2-10: & 2-109] FA
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[701] @
© ;
N

[702] A E7]0A
9-([1,1-8] A d]-3-2)-9-4-Z 2 2 7 d)-9H,9'H-3,3'-¥] FF1} (15 g, 25.2
mmol) 2H(F| H-d5)H. E4H3.2 g, 25.2 mmol)S tho] 541 300 mLol| ¥ 3l wet L
sHF3l T} o] T A3l E(16.1 g, 75.6mmol)E & 16 mLol =¢] &3t
¥-35] ket 3 owll A 2] dlo} Al =22k 504 g, 0.8mmol) 2
I PARS ﬁid}@ii«ﬂ(o 4 g, 1.5 mmol) & F4 3ttt 9 A HEE &
}
5

—|—‘
_4

o2 ARl AAdE uAE o sttt A E v FZZHAI(DCB) 30 1
Lol Fdste] Hola, =2 23] AlF Fo) {75 wesho,

Ak g WAl alRkeE & o Bpeto] of NS FhF SRSkl 55

& DCB} o ol Al H o] EAVAA & F3fl gl o] a4 313 2-10%

AT}, (9.9, 61%, MS: [M+H]+ = 642.8)

[703]

[704] Az 3-1: T7HA A-49] 3T E A

[705]
B
éf LI,
+
: Cl B(OH),

ﬁ“~

A-3
[706] 1) 3= A-19] A=
[707] - HREF 3 ZFQ 7 2 0lo] @ LulA(75 g, 249.3 mmol),
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[708]
[709]
[710]

[711]
[712]
[713]

[714]
[715]
[716]

[717]
[718]
[719]

G-FZZ2-W| EA A D) EZ4H51.1 g, 249.3 mmol)2 EH Eg}sto] =2 55 ¢ 550
mLol =3t} o] 7] o] §HAME H(Na,COs) 2 M 294350 mL),
HEZ7| AEH A Y X 23) 22} 5(0)(2.88 g, 2.49 mmol)= ¥ Il 114 3F

FFA AT wgo] B F AL o I I, B F Felahe] Al s
TRt dg e A2d F e S A7 %%%% Zreyey

e}
k3
of BF-2-2 o] &3Fo] A AASIA| A 3}3E A-1(63.2 g, & 80 %; MS:[M+H]+
=314)S A}

313 A-1(63.2 g, 200.3 mmol)-S U2 2| gk 750 mLol] =<1 F 0°C 2
WZEA A B2 EgH Zr}o]=(20.0 mL, 210.3 mmol)E H 3] 4 7}3k H
1241 {F &t nlREEGIT). RE-S-o] TR ¥ & B2 33 M H 3o, 4t
k5 QR 7 xste] o Bk o NS g SRSt AP ARvEA YN &
A5k 3R A-2(57.9 g, T8 96 %; MS:[M+H]+=300)2 & It}

3) 3} A-39] A2

319t = A-2(57.9 g, 192.0 mmol) 9} ¥F4FZH45(79.6 g, 576.0 mol)=
N-methyl-2-pyrrolidone 350 mLoll %<1 F 2 Al 7k &<k 7} wwbsheiv) Ao 7
CEE YW o AR AAA ZH o HEEE o] &3] 590 F ==
Aol al Fasilnl Tu| o2 A28 5 4ehsS Al7| AL o gh&& o]
ANAREAA Azl 3TE A-3(42.1 g, 558 78 %; MS:[M+H]*=280)%
A ALt

4) 312 A4 A Z
3FEHE A-3(42.1 g, 149.5 mmol)-S H| Eg}slo] = &2 F 2330 mL)oll =591 &,
78°CER 255 Y331 25M H E- S E 2] F(t-BuLi)(60.4 mL, 151.0 mmol)&

3] 78t Rt D 2=l A 1A 5 agkgk &
EgololAZ 2 H ¥ o] E(51.8 mL, 224.3 mmol)& 7}3}aL,
X A3 S HA 3AZFE O WukElgl Tl vhS T3 B0 2 N G AR
Kol

R PEE
mL)< 7Fshal 1.5A1{E 5 _F Aol A ninbstgin), A H 3 d =
of &l o] Bl 2 (ethyl ether) 2 2}&l| 2 A& = X & A z238te] F3HA| A-4(34.3 ¢
93 %; MS:[M+H]*=247)< A 2381t}

A Zd 3-2: 574 B-59] 3EE FA
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[720] cl F
Br (HO),B
B1 B-2
HO
Br *g—OH
F o B
- = ol — . O O . O O
B O o)
' Cl 0 b
B-4 B-5

[721] 1) 3}%= B-19] Az

[722] [-B 2R .33 =2 22| 5 A W A(100.0 g, 451.5 mmol)-&
H Eg}sto] =2 35721000 mL)oll ¢l ¥, -78°CE &5 5 W31 25M
B A ¢]-3 € 2] H(t-BuLi)(182.4 mL, 456.0 mmol)S 3 3| %7}t 5o
5o A 1A ZF &QF nHket & E glolo] A 2 3 H g o] E(B(OiPr);)(156.3 mL,
677.3 mmol) & 7}t aL, AL 0 2 L= B XA F] e HA] 347k Bt

AT B E3E o 2 N G4 =8 N(150 mL)S 7}FaL 1.5A]F Fot

-0l A —”ﬂ'o} Atk A" AAZSE A2 =3 ol €l of Bl 2 (ethyl ether) &
AR A F X Azt Ax F FEEEFH o dolAlH o] ER
AN AR AzEe] 3135 B-1(84.2 g, & 90%; MS:[M+H]+=230)<
A 8kl

[723]

[724]  2) 3}3= B-29] A x

[725] G-Z 22 2-WEAH D) B EA A 3}5HE B-1(84.2 g, 451.7 mmol)S AF-&3F
AL AQstarE, Alzd 3-19 32 A-1 S Az = i U o g
3}3HE B-2(74.6 g, 75 52%; MS:[M+H]*=314)S A 23} t}.

[726]

[727] 3) 3}3& B39 A=

[728] 3}HE A-1 thAl 3}3HE B-2(74.6g, 236.4 mmol) & AF&3F A& A 9] sFaL
313HE A2 2 Al s i Y3y o 2 31eHE B-3(60.3 g, & 85%:

MS:[M+H]*=300)-2 | =35} 31t}

[729]

[730]  4) 3}3= B-49] A=

[731] 3FHE A-2 thAl 33HE B-3(60.3g, 199.9 mmol) & AF&3F A& A 9] §Far
3 E A-3 & A2 WHT 33U o g 513HE B-4(48.1 g, 5 85%;
MS:[M+H]+=280)-2 #l| %35} 31t}

[732]



246
WO 2022/015107 PCT/KR2021/009191

[733] 5) 3}3+H& B-59] A&

[734] 3}3t= A-3 thAl 3}3HE B-3(48.1g, 170.9 mmol) & AF&-3F A& A €] 5FaL
3IEE A4 & A2t Y FUehH o 7 313HE B-5(40.1 g, & 95%;
MS:[M+H|+=247)& A 23}t

[735]

[736] Az 3-3: F7HA C-49 3T E FA

[737] / HO cl
Br F O
| o cl F O
+
o A0 T )
2

F Br Br

C-1 c-2

— o — o.

C-3
[738] D 33E C-19 Az
[739] G-E2 22V EAHDHHEEA AN E- 222 S A 7 DR EAHSLL g,
249.3 mmol) & AFg-gF A& Al el etari=, Al 19 83E A-1 & Al Zsh=
e e e A e B C-1(60.1 g, 8 76%; MS:[M+H]*=314)%
Al z3FA T

P!

[740]

[741] 2) 3}3tE C-29] Az

[742]  3}EFE A-1 thA) 3EE C-1(60.1 g, 190.4 mmol) E AF&3F 21-& A 9] 8l a2
e A2 B Al Y FAS T H o R 315E C-2(54.0 g, T E 94%;
MS:[M+H]*=300)-2 #| 235} 31t}

[743]

[744]  3) 3= C39 A=

[745] 3}3HE A2 Al 31EHE C-2(54.0g, 179.1 mmol) E A3 A8 A 9] 8har
B A3 2 A st W T 23 w0 B 53R C-4422 g, 8 83%;
MS:[M+H]+=280)-2 #l| =35} 31t}

[746]

[747] 4) 3}3H=E C49] Az

[748] & A-3 thAl 33HE C-3(42.2g, 170.9 mmol) & AF&-3F A& A 9] 8FaL
e A4 B At E Y FAS H o R 35S C434.1 g, TE 92%;
MS:[M+H]*=247)& A 23} v}

[749]

[750] Az 3-4: 744 D49 3T E FA
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[751]

[752]
[753]

[754]
[755]
[756]

[757]
[758]
[759]

[760]
[761]
[762]

[763]
[764]

HO l
|
@B Sad
@i (OH) H
Br

BrCl

HO

&b &

D-3 D-4

1) 3}3= D-19] A%

G-FEZEZ2-HFAHDHREEA P Q- FEZ-6-HSA HDHEEAS] g,
249.3 mmol) & A& Z1& A Q) slar=, Al xd 19] 3R A-1 S A X
WA s e W o 2 3F3HE D-1(63.5 g, & 81%; MS:[M+H]*=314)%

1=
A 23k

2) 3135 D-29] Az

3}etE A-1 A 3F3FE D-1(63.5 g, 201.2 mmol) 2 A& A& A 2] 8faL
SISLE A2 B AlZste WHI U W H o & 3135 D-2(55.1 g, & 91%;
MS:[M+H]*=300)-2 #| 235} 31t}

o

3) 3%= D-39 A=

3}etE A-2 ThAl 3F3FE C-2(55.1¢g, 182.7 mmol) E A& 3F A& A 98 aL
Q_ % A3 E ;q]vj_o}b H]—HJJJF Eol 5} H]—HJ og Q_GLU C- 3(420& Z,:.% 82%:
MS:[M+H]+=280)-2 #l| =35} 31t}

4) 3}31E D49 A=

3}etE A-3 ThAl 3F3FE C-3(42.0g, 149.2 mmol) E AF&3F A& A 98 aL
§]r T2 A4 B A %25 HI—HJJ/} e mm o7 §}6LH C-4(35.7 g, & 85%;
MS:[M+H]"=247)& A =3}t

A Zd| 3-5: 57| E-49] S EE EA
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[765] c
| /@[O\ O
/@i + —_— —_ -
cl B(OH
Br F o O OH
Br F
E-1 E-2
cl Cl
o o HO
Br B
0 HO 0
3 E-4

[766] Az 3-19 A4, 1- B2 X 3-FF Q2 2-0}0] Q &l 4l &
4-BERDEZZQF [.olo] @ wullA o2 WAs ] AL&E A
S3HE 3-19] Al Wi TS Al WHO R 33E E4E
[M+H]*= 247)

[767]

[768] Az 3-6: F7HA F-49] 34 E A

[769]
Br | NG
L O
F cl B(OH),
F-1 F-2
OH
Br Cl Ho-B Cl
0 :o:
F-3 F-4
[770]

[771] A Zdl] 3-101 4], 1-H 2 F.-3-ZF Q 2-2-0}0] @ L ullAl-S
4-BRF |-Z29 2 ool o Ao R HAsIe] AFEE A
SR 3-19] Al W s A gk Az i o R 313HE F45
[M+H]*= 247)

[772]

[773] A Zd 3-7: SHA) G-49] 3T E A
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774 HO Cl
[774] ! 0 Cl Br F o/

E + j@/ —_— = Br
cl
7w “ & ®
G-1 G-2

- O O c — OO cl

0

B HO-B\ .
G-3 G-4
[775] Azl 3-100 4, 1-B 2R 3-ZF Q9 & D-0}o]| & Tl A-S

[-HEF2-ZF Qg 3.0l0] Al o=,
G-ZR2E2-HEANHDHREANSU-ZFEE 2 EAFH DR EN O B W7 5]
ARES A S A9l etare, 3HEE 319 Al WH S A Az o w
33t = G-45 A £ T (MS: [M+H]+*= 247)

—

[776]
[777] A% 3-8: 74 H-42] 3FE JA
[778] HO cl
O T —, O
(HO),B CI
H-1
HO
O HOI (@]
H-3 H-4
[779] Az 3-10 4], 1-H 2 -3- ; QB2 polo]l o =W AS
4-BREF2EFQR o) EMAC R (5-EFRE2-WEAADEENS
@G-EZZ22-vWEA I DR ELNL S 2 M A sto] ARS-S A& A 9] stale, 3 5E
3-19] Al st F A Al x o= BeHE H4S Al 283t (MS: [M+H]
= 247)
[780]

[781] Az 3-9: 7HA) 1-59] 3 E FA
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[782]

[783]  AlZel 3-100A, - B2 R 3-FF 0 2.2.0}0] @ w4l &
- HER2-EF QR 3ol o EHAe=R (-2
33HE 300 Az WMo R %0 st REE 3 E 1R WA et
A elstariz, 3 3-19] A% R U5 Az Y

A 28 Tk (MS: [M+H]*= 247)

ﬁm

[784]
[785] Az 3-10: T7HA] J-49] 3= FA

[786]
+
@F cl B(OH),
Br

[787] A Zol 310014, 1-H 2R 3-ZFQ 22
[-HER 2. ZF Q1 30l0]0 %
3}et= 3-19] Az Wyt F L g A
[M+H]*= 247)

[788]
[789] A Zd 3-11: 3+ FE 3-19] §A
[790] @A 1) =304 3-1-19] 34
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[791]

[792]

[796]

HO
“g-OH

0

A4

A 2 F-9 7)ol A A-4(20 g, 81.2 mmol) <}
2-F 2 2 4-3d-6-(Fd-d5)-1,3,5-E &l o} 7 (22.1 g, 81.2 mmol) &
H Eglalo] = 2 %@ 500 mLol ¥l wuk 2 3738ttt o] &
FEFFIFR U] E(33.6 g, 243.5 mmol)E &34 mLol ¥o] FQl8hal S35

nRkeE 2 B~ (E ] B A g Pr‘:JJ*JJ)J*E‘rH(l 2 g, 2.4 mmol)= ¥
TAZFHFS B oAk 0 g 2ol B A Y 1S o) A=

goto] =2 F& 1781 mLol Tl ato] ol i, B & 23] AH Fof] f7]5S

A Y-S @i Wb 3 o] 9hsfo] of A8 7ot
%3 313 =S HEDSto| m2 5 a3 o dolAlH ol E A2 &
A 33E 3-1-1(27.4g, 77%, MS: [M+H]+ = 439.9)-2 A 3} 3 T}

ol
_{

ol sfo],
Fehgch
8 214 9]

woww

i‘l

o} k= 3-12] 94

3-1-1

Ao H-2719014 3-1-1(10 g, 22.8 mmol)2} Egtol s d
mmol)E Diox 200 mLol ¥ 31 wek & 357353l t) o] & A|3¢ /\}7%3#(14‘5 g, 68.3

mmol)E & 15 mLol o] FYstar =13 ksl &

A g ol M B2 2} 5(0.4 g, 0.7 mmol) 2 EZALO| S 2 AL A~ (04 ¢, 1.4
mmol)& A8t 7 AIZE REE & g0 7 A0l = AAE u A E

ol ettt LA E v S22 WA 431 mLell Fiste] =olaL, =2 23] Al A
Fol f715& Wl et Fant vl e S WAl b sk 3 o gato] o] A&
e Tttt 5 st ES SR 2 WA o dolAlH ol E A A4 &
=3 3 A 3}3HE 3-1(10.5g, 73%, MS: [M+H]+ = 631.8)-& A 2351t}
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[798] A Zd 3-12: 31 E 3-29] §A
[799] @A 1) =304 3-2-19] $HA
[800]

B-5
[801] A Za] 3-11 @A 1014, A-48 B-5=,
-2 22 -4-3d-6-(3d-d5)-1,3,5-E| o} 1 &
2-2 R E-4-(HHZb,d]F#-3-2)-6-71H-1,35-Eefoprl o2 W75
A AQetars, 35k 3-19 dA19] Az Wi A Az o=
3H3HE 3-2-18 Al Z38FA T (MS: [M+H]+= 524)

[802]
[803] WA 2) 33E 3-29 FA4

18041 (™
4 NS, o
N, /NI?/O + H & Y

&1 : :

3-2-1 3-2

[805] A A F-9 7)o A 3-2-1(10 g, 19.1 mmol) ¢} 9H-7}HH}E-1,3,6,8-d4(4.7 g,
19.1mmol)E A @l 200mLol ¥ ar wHk 2 33513t} o
B A g]- R EALo] =(5.5 g, 57.3mmol)E ¥ &FaL 53 51
A g e ¥ A7) Ze}5H(0.3 g, 0.6mmol) S FJ AT 44 7 HES

AP0 52 A9 = AAE LA E oA ettt L = il
Er% 5}04 Folal, =& 23] Al F 2o F7|F
qhk & o Zapo] of o2 FhQ) et
f*'- Hix*ﬂrq]‘ao}*ﬂl?ﬂ o|EE o] g3ate] A7t
2 3.2(12g, 95%, MS: [M+H]+ = 659.2)& #2321t}

"

1l

Bt T g
E°*' il H

[806]
[807] A Zd 3-13: & 3-39] FA
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[808]

Q,
o R o

3-31

LT o

[809] Azl 3-12 o| A, 3}3E& B-5€ 33 & C42,
2-F 2 2 A4 (YW ZEb,d]FH-3-9)-6-9d-1,3,5-Ed] o} 2 & 2-F 2 7 4,
6-t1 ¥ d-1,3,5-Eg] o}zl & =, 9H-7}8FE-1,3,6,8-d42 3-(F| H-d5)-9H- 7 &= =
HA st ARG AS A9l et il 3H5E 3-129] Al W I s g Az
HHH o 2 3}ghE 3-38 Al £ TE (MS: [M+H]*= 646)

[810]
[811] A Zd 3-14: 31 E 349 I A
[812]

HO‘B\
OH

3-4

[813] Az 3-110 4, 3}l 3& A-4E5 33E D42,
2-F 2 2 4-9d-6-(¥ d-d5)-1,3,5-E] o} 2 &
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[814
[815
[816
[817

[818]

[819]
[820]
[821]

[822]

228222 46134 1,35-Eg o}l o=,

Edbol sl d #-2- B EALS([1,144,1"-F 3 d]-4-2 2" 3" 4" 5" 6"-d5) B BAL o 7
H A A28 A& A9 slarE, 3H5HE 3- 114 Az W i A Az

W o2 313t E 3-48 Al 23T (MS: [M+H]*= 633)

A Z 4 3-15: 3 E 3-59] A
A 1) F3EA) 3-5-12] A

O 9N

e O
o0, ey

Azl 3-11 @A 194, 2-F 22 4-9 9-6-(3 4-d5)-1,3,5-E&] o} 2 &
3-H 2R 9.9 d-9H-7IuE 2 M7 sto] ALE-gF A2 Al Q] starE, 33E 3-19
A1) A% W B A Az vl o 7 313HE 3.5-15 A 289t (MS:
[M+H]J*= 444)

WA 2) F1HA) 3-5-29] $HA]

oue owe
O — O %
A A

3-5-2
3-5-1

Az B 7oA 33HE3-5-1(21.7 g, 49 mmol) 9} ¥ (3] L} F 22U 2 (14,
g, 58.8mmol)E Diox 434mLol] Y31 uwyk 2 37l glc) o] &
SEFFoLAEH 0] E(14.1 g, 146.9mmol) Z 5] 8FaL SH-3] nlukgk &
Zeha A e dol A =2 5(0.8 g, 1.5mmol) ¥ E@]Alo] & 284 ¥ ~37(0.8
g, 2.9mmol) S FYFATE 3AF RS T Lo ® A0l & {UEs

No)

.ﬂEi?ﬂF’/]o]»Cq O:]O ;(}]7{‘},_’6_ ‘__jai;ﬂ_f}r7]§o zeo}giq_ ]Eq_}\]
BRZEF 786 mLA Felote] ol 8228 AH Foll §7138 Leletel
AL D S F o shatol of 0L 2l 2 s 55 0
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S ES SRR YXEH A A S B8l i A $H3HE 3-5-2(20.2g, 77%, MS:
[M+H]+ = 536.2)S A 238}t
[823]
[824] ] 3) §}6L 3- 5/] ?sLH
[825] @ D Q
() A0 E
e oS O
o] + _— 7N
SO v
|
Lo LA O
Cl O
3-5-2 3-5

[826] Az 3-11 @A 20014, 3FE 3-1-12 3Hg= 3-5-2%,
EdtolddA2-dRE *%
2-([1,1-9] 7 d]-3-4-2'.3'4',5 5) 4-Ze e 6wd-135-Egolxow
HA s A ALE S A= ﬂlﬂﬁ} =, SFEHE 3-19] @A Az g i Fd g
Az HhH o 2 3}eLE 355 A% 8} AT} (MS: [M+H]*= 722)

[827]

(828] A& 3-16: I FE 3-69 FA

[829] - @\( j/@ - %h\l
o 40

F-4

3-6

[830] Azl 3-12 9| A, 3} 52 B-55 335 F4%,
2-F R E 4T Z[b,d]7F7-3-2)-6-71d-1,35- Egopxl & 2-F R =2 4,
6-t] ) d-1,3,5-Eg]o} 7l & & 9H-7}H}E-1,3,6,8-d4S
11-9d-11,12-v] 8} o] = 2 91 = 2 [2,3-a] 7}FH}£5-1,3,5,6,7,8,10-d7 2. & W 7 3}
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AFEEE AL A9 Etaris, 3 E 3-120 A2 WU FA3 Az o R
shgt= 3-4& Al Z3H T (MS: [M+H]*= 737)

[831]
[832] A Zd 3-17: 3+ FE 3-79] §A

[833] a <ﬂ* . 3

3-71

QW’% Nogs ﬁ

3-7-2

[834] A Z ol 3-159 4, 3}3&E A48 3}3= B4, 3-&33-9-&%]%-9H-7}u}—5—
4-B 2R T Z[b o] o3l o =2
2-([1,1-8] # d1-3-2-2,3' 4,5,6-d5)-4-F 2 2 -6-9 d-1,3,5-E ] o} 7 &
2-FZ 2 A4-(HIZ[b,d]5F H-4-A)-6-31d-1,3,5-Eg] o} 0.2 H A 3] AFE-gH
;i% ;q]ﬂ O}EL, Q_ % 3- 15/] ;q]z H]—HJJJF 5015} ;q] H]—HJ o7 Q_GLE 375
A 23T (MS: [M+H]*= 672)

[835]

[836] Az 3-18: 3T E 3-89 FA

[837]
o

H

3-8-2
[838] A Zd) 3-159 A, 3F3HE A4 33t E J42, 3-H 2 W 0.9 d-9H- 7|1} &8
-E 22U A-23456-d520 5,
2-([1,1-8] #H d]-3-9-2',3'4'.5,6-d5)-4-F 2 2 -6-9 d-1,3,5-E] o} 1 &
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2-FZ 2 A4 (I Z[b,d]FF -3-2)-6- d-1,3,5-Eg| o} o &2 M A st A8
Al stalE, 35 3-159] Al W S Al Wi o 2 313E 385

7

A

lr

] O %
=
=

Ll (MS: [M+H]*= 571)

O

[839]
[840] A Zd 3-19: & 399 FA

[841] D
D

Br D H D O

A &

2 3-9-1

D O & D O D

D ©rl Y OO0
b g

3-9-2
[842]  AlZel 3-12 ©HA 20 A, 33 E 3-2-18 3}3FE €302,
9H-7}1}-1,3,6,8-d4-2 9H-7}HHF£-1,2,3,4,5,6,7,8-d8 & & W 7 3} o] A}-&31 A
A9l st = 315 3-129] @A 29 Az i FA e Al o= 31t
3-9-18 A 23, A Z <) 3-15 @A) 2-39) 4, 3}3HE3-5-12 3}3] %3 9-1%,
2-([1,1-B] 3 H]-3-2-2'3'4',5,6-d5)-4-F 2 2 -6-9| d-1,3,5-Ed] o} U &
9-(4-F 2 =2-6-7d-1,35-E¢]o}xl-2-¢)-9H-7IFE R A 8t AbEg A=
Al stare, 35hE 3-159 Al T TUdd Al i o= 313t= 3-85

A Z A T (MS: [M+H]*= 662)

O/\

[843]
[844] A Z 4 3-20: & 3-109] FA
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q;‘;“ ’ C%ffij — %

E-4 3-10-1

. ()
N D D

P Q N

; o (s

D D o N

N-;§::>
[846] Aol 3-12 914, 8}3E B-55 33E E-42,
-2 Z A4 (W Zb,d]FH-3-2)-6-71d-1,3,5-Eg]o} X & 2-F 2 2 4,
6-Tl 3 d-1,3,5-E¢]o} X 0 & 9H-7}rFE-1,3,6,8-d4-3 9H-7F0F%-1,3,4,5,6,8-d6 &
WA sto] ALg3 AL A9l staris, 3R 3-129] Az Wi a FA3 Az
WH o B 3= 3-108 Al &5l ok (MS: [M+H]=571)

[845]

3-10

[847]
[848] A Zd 3-21: 3HFE 3-119 ¥4

[849] 5 D
D D D
HO\/BCI . lN\ N ) ] cl
HO o D NwN D b
WCT D

D
H-4

3-11-1

o heog”

D

D
D 311

[850] Az 3-12 oA, 8131 =2 B-55 335 H-4Z,
-2 Z A4 (W Z[b,d]F#-3-2)-6-7d-1,3,5-E 2|0} &
-2 Z-4,6-8] (A H-d5)-1,3,5-E&] o} F . & 9H-7H1}E-1,3,6,8-d4S
3-3d-9H-7HFE 2 A sto] AMS-g A& A 9 starsE, 3 5HE 3-129] A%
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HEH 3 E el A 2 v o 2 3bekE 3-11& A 239t} (MS: [M+H]*= 651)
[851]

[852] A Zd] 3-22: 31 FE 3-129] §A

[853] O O .
!’ —

D b

D

3-12-1

oy ¢ oL N ervra
% Q* A

3-12-2

[854] A Zd] 3-12 @A) 20114, 3}3HE- 3-2-12 31T E G322,
9H-7}1}2-1,3,6,8-d4-S 9H-7FH8FE-1,3,4,5,6,8-d6 S & ¥ 7 5} A} AL
A Q= 3FEHE 3.122] vHA| 29 A& W I ZQl 6 2| 2 v
3-12-12 Al x=g-5, Al x4 3-15 @A 2-30 4, 83E3-5-18 33& 3-12- 1;c1
2-([1,1-8] #d]-3-9-2',3,4',5',6'-d5)-4-F 2 2 -6-9 H-1,3,5-E ] o} A &
2-([1,1-8] A d]-3-D)-4-F 2 2-6-9d-1,3,5-Ed]o}x 0 &2 M A3}o] AFE3 A&
A9l stale, 5hE 3-159 Al I sd s Al i o 315kE 3-12E8
A 28 T (MS: [M+H]*= 647)

[855]

[856] A Zd] 3-23: 31 FE 3-139] §A
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[857] O
-
g—OH

S gy

(o]
B.5 Cl

31341

I et
L K?% L

o
B0

;ﬁ?

3-13-2

313

[858] A Zd] 3-1590 4, 3} & A48 3} E B-5C =, 3-H 27 .9-9d9H-7Hi £ &
4-BER | 1-HHd o=,
2-([1,1-8] ¥ d]-3-9-2',3' 4 5'.6'-d5)-4-F 22 -6-9| H-1,3,5-E] o} I &
2-chloro-4-(t] ¥l Z[b,d] 55 #-1-)-6-(3] H-d5)-1,3,5-E ] o} 7l o &2 1 A 5} o
AbEE A S A9 tars, 3HE 3-159 Al W U Ao w
3}3HE 3-13-8 A 23T (MS: [M+H]*= 647)

[859]

[860] Az 3-24: SIFE 3-149] A
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Y ”

3-14-1

[861]

9.0y
0 T, T
SR

3-14-3

3-14

[862] WA 1) F3HA 3-14-19] 344
[863] A& ¥-71olA 500mL T vlE Zel ol 4-F 2 & thol Wl Mol @ #H (20
g, 0.09 mol)& DMF 200 mLol| 55 <1 2, 0°Cell 4] NBS(16.5 g, 0.09 mol)E 53]
ol A7bel < H, Aol A 61K iRk T o] 2, &S Fheksh
oeolMElo|Ed o] 22 B2 AoE F, {715 a8l L Zshske]
S & BT A AT ol & A AR E I I 5 o] 83l F1HA 3-14-15
A A TH20.6 g, & 76%, MS:[M+H]+= 297).
[864]
[865] w7 2) 3}3HE 3-142] A
[866] A o] 3-12 @A 20014, 3}3HE 3-2-12 3} E 3-14-12,
9H-7Hi}%-1,3,6,8-d42 9H-7}1F£-1,3,4,5,6,8-d6 0. & ¥ 7 3l A}-&-3F A&
]ﬂ o}ﬂt Q_ % 3- 12/] 1;}74] 2/] ;q]z H]—HJJJF 501 5} ;q]z H]—HJ o Q%L%
3-1425 A 23 F, A2 3-15 @A 2-30] A, 3H23-5-12 3} 3= 3-14-22,
2-([1,1-8] # d]-3-4-2,3' 4,5,6-d5)-4-F 2 2 -6-9 d-1,3,5-E ¢ om%
2-FEE4-7d-6-(d-d5)-1,3,5-Eg| o}l & & WA sto] ALg& A&
A &)stari=, 33HE 3-159 Al W U3 Az o g 313E 3-145
A 23R T (MS: [M+H]*= 592)
[867]
[868] Az 3-25: S EE 3-159] A
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[869]

[870]

[871]
[872]
[873]

[874]

B‘OH

L @YY/Q%;E_.

Cl

G-4

0

A z=d] 3-12 | A, &3 B-5E 3= G432,
2-F 22 A4 (YWl Z[b,d]FT-3-)-6-9d-1,3,5-EF] o} &
2-F 272 4-3d-6-(Hd-d5)-1,3,5-Edlo}F 0 2 9H-7}H}2-1,3,6,8-d4-S
9H-7}ubEE WA sto] AL&&F A& Al 9 8lal=, 3gh= 3-129] A= Wi
TA Az o I3HE 3-155 A £ T (MS: [M+H]*= 570)

A Z 4 3-26: 3+ & 3-169] FA

Az 3-12 ol A, 313 B-5E 313 = 52,
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[875]
[876]
[877]

[878]
[879]

[880]
[881]

[882]
[883]

[884]
[885]

[886]

2-F 22 A4 (YWl Z[b,d]FT-3-)-6-9d-1,3,5-EF] o} &

-2 Z-4,6-8] (A H-d5)-1,3,5-E&] o} F . & 9H-7H1}E-1,3,6,8-d4S
T2 [b,d]5F -4- A H 24 e 2 W sto] AMS-g A& A 9 star=, 3 5E
3-129] Al i FA3 Al Y o R EEE 3-162 A L33 (MS:
[M+H]*= 576)

A 1: fF7) G 22 A=

ITO(Indium Tin Oxide)7} 1400 A9 7 & bk 59 | f-¢] 7| 7-& A A=
=l T ol Wil 2502 Al A skl o] wl, Al A &= 3] M Al(Fischer Co.)
AF-& A o, SH 72 e o AMMillipore Co.) Al & 9]
LB (Filte) 2 238 A8 A =/H55 A}ﬂé}oﬂu} ITOE 30%-3F Al & 3 &
TR 23] RHgsto] 253 Al 3 & 1031 XSl oh S Al F ol Ed
F, ol A RIS oM E, w & ﬁXili Ze v Al A& eta AT &
Zdtznt NGV 2 FEA ﬁﬂ} Egh AR SekEnbE ol &sto] A7) 7]aE

ARG = X3 FARAVE VRS FEAF

_1

2] HT-A#} 5 5%% 2] PDE
08‘7<ﬂQA1HTA, Z )
Q). 21 9ol AR AR Fo R

ol& ) 1] ¥ ITO 54 A=
100 A9 FARE 4 A¥ Z235
1150 Ao F71 2 %32}
3l7] HT-BZ 450 A 57

01‘)‘ o =
N of
tlo N
S
1 |
o
;J.u Oﬁ, Q
2

oloJ A, 7] AAA A F el Al EAERE S13t=E 1-13 A2 S 2E= 35+
2-13 A3 T AE 2 3F3FE 3-102 35:35:309] 34| 2 £33 92 T390
FTAES 8 FH% GDE 350 A2 FAR AF Faee], B3
g Adstaloh

o] oJ M, T A A F 2= 37| ET-AS 50 A2] FAZ W3 Z23F3th o]o] A

AR 5EZ 0 7 57 ET-B9} LigE 1:19] |82 300A9 A2 4 A3
Z28la, ool AAFYF o2 YbE 10A9] FA2 AF FFsqi

471 AAFAE Yol vkl g &8 142 B &7 150 A9 F7| & F-25}o]
of, 7] WG AAE Azl
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[887]

GD

Lig

[888]

[889]

[890] 4719 AN F7E e FHEE= 04 ~0.7 AlsecE A48 1L,
mpu g Lo FA &5 =) RjsecE FA B o ZEA] H = 0x107 ~
5x106 torrE Al 3HA, 77| g 225 A 2stal

[891]

[892] AAd2U0A 38 L Bld 1UA 10

[893] S2E 4557 3 1WA 33 ol AAsATE A2 Al Qs ale, A
Aol 13 F A g S o] &8kl Al e 2 %] 38 ! v alel| 1 %] 109]
7] g RS A A el ol w, Hl &2 Al SAE A2 T AE A3
T REQ FEH|E ofuf gt 3 817] 3% 19 71 Al ¥ GH-A, GH-B, ¥ GH-C
shetE2 27t st of 2ot

[894]

[895]

oo EF
! .. O
® ”' "% ‘
at@esy o
Q o
GH-A GH-B GH-C
[896]

[897] A& 1: 22 5A F7}

[898]  AH7] A ATel 1WA 38 H H Lol 1 W A] 1004 Al 2 §-7] 233 AAE 120°C
ol A 30%3F A gl g = AW, HAFE Ql7kste] Ak, &8, (TS5 S
SASL L AINE 8] & 1WA 30 YER AT o) o, A R '8 10

1u:
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mA/cm22] AF HEE Q7Fste] A4 E oM, 7952 A fF ¥ & 20 mA/cm2ol A
7] 1 5=7F95% 2 A8t e W 7kX] 2] A ZHhr)& & v gk,
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ar

[

[899]
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AA e | 3tEd=E | gFgE | 3}3=E | 40:40:220 |3.80 | 78.1 209
15 1-2 2-8 3-8

AA e | sEdE | gFgE | 3= | 40:40:20 [3.72 | 735 152
16 1-3 2-2 3-4

AA e | 31EdE | &= | 313 | 40:40:20 | 3.69 | 73.9 147
17 1-3 2-2 3-7

AAd | 3EdE | gFgE | 3= | 40:40:20 [ 3.73 | 74.3 148
18 1-3 2-2 3-16

AA e | 31EdE | = | 313 | 40:40:20 | 3.78 | 73.9 149
19 1-3 2-3 3-4

AA e | 3Ed=E | g3E | 3= | 40:40:20 [3.73 | 742 140
20 1-3 2-3 3-7

AA e | 31EdE | = | 33 | 40:40:20 | 3.79 | 74.6 141
21 1-3 2-3 3-16
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[900] [3%2]

A1 A2 A3 H] & @10 mA/cm? | @20 mA/cm?
STAE | BAE | ZAE
A | BE -
(V) | (cd/A) | (T95, hr)
AA e | 3E | 3tEE | 3= | 40:40:20 | 4.05 | 740 150
22 1-4 2-4 3-5
AA e | 3E | 3EE | 83= | 40:40:20 | 4.01 | 73.9 147
23 1-4 2-4 3-6
AA e | 3= | 3tEE | %= | 40:40:20 | 3.83 | 77.0 193
24 1-5 2-1 3-9
AA e | g3tE | 3EE | 33E | 40:40:20 | 3.76 | 788 206
25 1-5 2-1 3-12
AAd | g3HE | 3EE | 33E | 40:40:20 | 3.84 | 773 189
26 1-5 2-1 3-13
AAd | g3E | 3EE | 83= | 40:40:20 | 3.86 | 77.9 188
27 1-5 29 3-9
AA e | 3E | 3tEE | 3= | 40:40:20 | 3.80 | 79.0 199
28 1-5 2-9 3-12
AAd | 3= | 31EE | 3= | 40:40:20 | 3.88 | 774 180
29 1-5 29 3-13
AA e | 3E | 3EE | 83= | 40:40:20 | 3.89 | 77.6 193
30 1-6 2-2 3-2
AAd | g3tE | 3EE | 33E | 40:40:20 | 3.88 | 795 187
31 1-6 2-2 3-11
AA e | g3HE | 3EE | 33E | 40:40:20 | 4.01 | 838 233
32 1-6 2-2 3-14
AA e | 3E | 3EE | 83= | 40:40:20 | 3.87 | 77.9 190
33 1-6 2-5 3-2
AAd | 3E | 3EE | 83= | 40:40:20 | 3.85 | 79.9 189
34 1-6 2-5 3-11
AA e | 3E | 3tEE | %= | 40:40:20 | 3.99 | 83.0 238
35 1-6 2-5 3-14
AAd | 3E | 3tEE | 3= | 40:40:20 | 3.85 | 78.0 195
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36 1-6 2-6 32
AAd | g3tE | 3EE | 33E | 40:40:20 | 3.82 | 80.3 190
37 1-6 2-6 3-11
AA e | 3HE | 3tEE | 83= | 40:40:20 | 3.96 | 84.6 245
38 1-6 2-6 3-14
[901] [33]
A1 A2 A3 H] & @10 mA/cm? | @20 mA/cm?
TAE | ZAE | BAE
At | B & S
(V) |(cd/A) | (T95, hr)
B3l | 33HE - - 100:0:0 | 6.93 | 13.9 16
1 1-1
H] 3 o] - 313 - 0:100:0 | 7.83 8.5 23
2 2-1
H] 3 o] - - 3eE | 0:0:100 | 6.44 | 46.9 47
3 3-1
vl o | 33tE | 33E - 50:50:0 | 7.26 | 153 41
4 1-1 2-1
B3l | 33HE - 33l E | 80:020 | 4.62 | 678 119
5 1-1 3-1
H| 3l o - selE | 3 E | 0:80:20 | 4.88 | 732 136
6 2-1 3-1
B3l | 33HE - GH-A | 80:0:20 | 5.08 | 55.9 105
7 1-1
B nle) | F3E | FIE | GH-A | 40:40:20 | 4.40 | 60.3 136
8 1-1 2-2
B3l | 33HE - GH-B 80:0:20 | 5.99 | 57.9 55
9 1-2
B3l | 33HE - GH-C 80:0:20 | 6.06 | 59.8 67
10 1-3
[902]
[903] A7 1WA 3004, A Aol 1 W A] 389] /7] T3 A= ]l 1WA 109]
7] g A e e Agdol A3 var, a5 2 ol A 3] AE
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