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= A AF R 5 ek,

) % AR FE wsh Lo f7] WF 24 sl AA AR £H SO O TFT 5 Ak

7] AR ARE Sad AFE (S B, 2ua Y , . %

A4 AR, A4 AL, R S S8, Ax A, dgl, 99,
A %

AR, AAEA AR, 2e% A9 AR, WAZS BA ZA), olF BAN, 24E 24 A7), ANREE 5
W, A, @], Awel AVR), ZA Foz 389 5 o, ol @RHE A oy

9, = 29 F7] G 22 20)= AR F(210), ATHAS(110), 7151500 2 A26=(190) 0] A= A
sH TE2E 23, =39 #7] $F 22460 Ad=(110), #715(150), AM2d=(190) 2 A278°8 5 (220)
ol A=z ATH TE£E 2, &= 49 F7] TF 2A40)= AAES(210), A1FA=(110), 7715(150), A2
A=(190) 9 A27HF5(220)0] A2 AFHE 25 e

=2 WA 4 T AA=(110), #F715(150) 2 A2d=(190) el tieh A2 = 1o g dHS Fxd.
3}

F7) WY 220, 4009 §715(150) F BB AN L wEag AT wx Ty A9 ALAF
(110) 2 ARFFEI0)S A 992 AZD 5 93, £7] Y 2230, 40)9) §715(150) F wHFolA
AR Fe wENE AT Eb 299 499 A293190) D ARRF(200& A gy A 4
ek,
&7

AP 5(210) 2 A2RB (2200 B M defol oste] o g g&3 A= 9SS &
o}

F3(210) 2 AR2WE (22008 M2 SHHoR,
o= 1 7N

57 ABE, B f71E 9 FUIES 23 53 A435d 5 v

A7) A F(210) B A2HFF(220) T Ho® e, AR SyFoR, FHRAEY FE, AHEAEY
3etsE, oA 3gE, EEF F%A (porphine derivatives), ZEEAJo}d TrEZﬂ (phthalocyanine
derivatives), YZeZAJold XA (naphthalocyanine derivatives), 4Z# <% 24 2 Iy EFE
ZHA| FolA AEE Aok e EAS 2  dvk. AV FHEAEY sEE, dEHEAEE IFE Y
opulAl &S, HelHoz 0, N, S, Se, Si, F, Cl, Br 2 I ZFollr Hdelg Holx e 45 L3
B2 AFE F Uk, d Fdod mEW, A7) A1EF(210) H A2 F(220) F AR e, A
2 YA ow, ol setEs EFE 5 Qo

o2 Fddd m2w, 4] A8 5(210) 2 A28 5 (220) T HolkE sy, AR s¥€™eR, 4] 3)st
2 2012 BAIEHE SEE T 7] gEa 2022 ¥AEE IEES X e 4 g

T g2 Fdde wz2d, A7) AIfEES(210) 2 ARFF(220) T HAAR v, AR 5HHeR, A4y
318+ HT28 WA HT33 € &17] 33E (P1 A CP5 FollA Aes &S x3a 4 glor}, o]d =
2L olyt},
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2 YHA F CCdllHZAEFZLZA7I=, N, 0, Si, P2 S FoA Add Hojx st SHZ dAE 18-
HA A2 A T3e gaF 1 UA 109 17 BeAEE 1ES ush, o] FAdeE 1,2,3,4-SALEY
ol=gtid 7| (1,2,3,4-0oxatriazolidinyl), HEZI=ZFEd 7] (tetrahydrofuranyl), EIEZS=ZE QS 7]
ol XFHET. 2 HAA F G CuallHEAZZL LA = A7) G CpdlHIZAEZLA7]¢ sdst 25 2

T 27b AEE 9wt
BowAlN T GCAEFRESAYYE B4 3 WA 109 17F ReAEE aFozA, 1 Yol Holx dhte

olF AFE 7MY, WEdFEHA(aromaticity)S ZEA R I5& Uy, o9 FAldel= AEZ23EHEY],
NEZAADY], AFR2FAEL7] Fo] xgddr. B GAH T GCAIEFRLALAE A7) GG 2L

d71¢t sdd x2S e 27t A5S v

B oA F CCoallBIZAIZRZLAL = N, 0, Si, P 2 S oA Add Hojx she sz 945 g
-3 AAEA T @AaF 1WA 109 UF BeAEE aFo A, ag] e Holx shte o)F AdE
2=tk A7) CCpdllHIZA 22 UAG 7 9] FA s, 4,5-T18=2-1,2,3,4-%AEol& U 7], 2,3-T]3] =
ZFebdr], 2,3-ts=Rgoddr] o] £gHET. E HAN T C-ColHZAFEIADA7 = 7] 6-Cy
el zAZFRAAL7| U F2E ZE 27t 25S ond)

AN T CCaotE 71 B4 6 WA 60718 7HEAIEE W& AA'S 28 17F(monovalent) L&
o atn, Co-Cootd#l7= B 6 WA 60719 7FRAIZE e Al2=8lS 2be 27H(divalent) 18-S 9]
stk A7) oot 719 FAldel=, didr], vzdr], tEgAdY], dAdEddr], stoladr], AeltolA
947 5% TgEG. A CCeotE 7] 2 CoCootB A7 7E 2 ool majs 88 4S5, 47] 2 o9 g
e MR 532 F 4

B ogAqx F C-CodlElZoFa7]= N, 0, Si, P 2 S oM Aele FHojx shte ez gAs ug-g4 o
AZA EFFebal @A 1 WA 60709 sEHEAEE HES A2"S 2t U 25S 9rletar, G-CedllH®

ol = N, 0, Si, P @ S FolA Aag Holx sle] 2 xS ne-84 A=A Edsla ehag
1 WA 60719 deZAIE2 W A28 Zhe 27F 58S u|gitt. 7] CCedll Bl 2ol 7] 9] A o o
, FAEYdr], FdEuigdr], g5xdr], FgEgAgr], EgorAdr], FAuedr], o= dr] Fol
b, 7] CCedlElZotd 7] 2 C-Cedllel 2ot A7 7F 2 o] nglEs ¥33 A5, 2 o9 uds

= 599 5 9

rlo I

R gy

HAA F CoCeltESAI 7= -0Aie( 714, A 7] CoCoolE7IDHE 7H8713L, 7] CoCoolEEI 7]
(arylthio)¥= -SAiz(A71A, A= 371 CeCootFR 71719 E 7H] X1,

rl

% WA F 17F ¥-wekS 5393t 15 (non—aromatic condensed polycyclic group)2 2 o]’e] aE]7F A

Z3ty)o] 9la, 117 A AREA eAvrS Edslar, £z AA|7F v]-"EFESA (non—aromaticity)S ZHE
17P IF(HE BH, &4 8 UK 602 7FH)S ouistet. A7) 17) v S3ohs 59 FAldel =
ZFodd7] Fol ¥, B WAA F 27} 8-wES S30s 252 Y] U v-wEE 5303 a5
W LT TE e 27 aFS vt

2 wAA F 17) ¥)-48E g EH 25308 18 (non-aromatic condensed heteropolycyclic group)e 2 o]
o mEZF ME FFEA 3, g FA YAZA Ea Qo N, 0, Si, P # S FoA AEE Hox Lo
ez S Edheta, Bt Zhﬂﬂ - FEAA S 2= 1V 25 (s B9, 845 1 A 60 7HD)S 9
dr. 2 HAN F 2
TZRE ZteE 27 aF

H:l -

o)
O

NP A7 b oBRE e sges g TAdds, Ausds] Sl 2
A o-ggE AHEEFRE 1§ ) Db u-3eE da2sgue 1§ $9
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= A T GCodlHlZAIEY Feld, 47 GCo7tEAZY 253 ed3 725 2y, -394 94

=~
2A, gx("Eas 1WA 604 5 ) 9o, N, 0, Si, PR S FolM e Aol shte] sEH= €A
|

A&E CCodllHlZA A2 25, A% Ee vA&E G-

CorlEzEAA7], A e X" CEHzAERdE -, A Ee HASE
CrCAlERgdAIdA7], 23 e HX2E C-CoallHl A Z2dAdA7], X8 Ee v 2]3E C-Cootd @7,

A8 e HXEE C-Cepallel ot 7], X8 = njx]de 27F v-33dS 3o a5, ® A3 £ )
2%k 27} v-wEFE S H 2 %30 A8 -G A EFRSA 7], X3E G-CuilHlEAERg A7), A3E ¢
CAIEREAL7], X3E C-CpallHEZAZ2LAL7], A2 CCepotE7], XZHE CCootB A7, X3
CoCeootEEl 7], Xghd C-CoalHl 2ot 7], Xk 17} v]-4&= vt a5 2 X9 17} 803
HEEHeoet 259 A7) T Aok shue,

2, -F, -Cl, -Br, -I, 3|=547], Alolw7], YE=RY], olutyr], =X wr], sl=gtzw7], C-
CooZ 7], CoCopd ALY, CoCeo@71d7] E C-CooPFA1 75

Ip
o

TF&, -F, Cl, -Br, -1, 3|l=547], Aletwr], UERY], oputiy], =gt wr], d=gtxer], G
CAIZE2ED7], CGCalHIZAZEZELD7], GCAIEELALT], CC3lHZAIZZ2EAL7], CCxpolE7,
CoCotB &A1 7], CoCootEEI 7], C-CodlEl 2ot 7], 17} v-was e 25, 17} 0-1adS suzs
Fobst 1w, -SiQi) Qi) (Qia), ~N(Qi) (Qi2), -B(Qu)(Qi2), -C(=0)(Qu), -S(=0)2(Qi1) % -P(=0)(Q11)(Q12) Sl
A e Holw stuz XeH, (-CeZ 7], CCoZAE7], CrConZ197] B CCopZFAI7];

CCoAE2R2LEZY], G C3lHEAZELEZAY], G CAIEREALY], GCodllHEAZELEALY], CCepotE 7],
Co-CeootB 52171, CoCaotBEI 7], Ci-Cedll Bl 2ot 7], 17} H-W3Fs £3v8 a5, 17 v-U3F sHz=
Foiet oF, vEdr] B "Heldrl;

=4, -F, -Cl, -Br, -1, 3==47], Aotxr], YERZY], olutwr], 3=EaR| 7], sl=8tFxw7], -
CooZ 271, CorCanZME7], CoCo@71d7], C-CanZTA171, CoCupAlE2REZA7], CCodllHIZAZ RS 7], CiCy
AZEAALD7], CCodllHIZAZ2LALD7], CCaootd 7], CoCootEEAI7], CoCootHEI 271, C-Coodll Bl 2o}
271, F v-wES S3us a5, UF A-RES dHES590 25, -S1Qe) (Que) Q) ~N(Qa) (Qz)
“B(Q1)(Qz), —C(=0)(Qu1), -S(=0)5(Qz) B -P(=0)(Q1)(Q) FolA A&d Holx stz Aghd, CGCAER
dA7], G CudllHlZAIZ =L A7], CCrERLAL7], C-CdlHZAZ2EALY], C-CootE 7], CoCootH
SA17], CoCooobBEI 7], CrCodllElZetd 7], 17F B-03s F3usk a5 2 7L v-43ES =590
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ojgtol A, A E AAAE o, B By oA FFHd
TAFoZ At sh7] 3ol F "A dilAl BE ARE
dstrt.

[ A] o]

i S I ) o M

Pd(0AC)

r 2

Ma0tBu
Toluene

ZEA A A B

L

.
£
!

of

T

A BY7) sl 74 A (1.95 g, 4 mmol), %ﬂﬂ (2.6 g, 8 mmol), FEEolAHOIE (180 mg, 0.20
eq.), E#fo] t-Fd ¥ 23 (480 mg, 0.60 equiv), 2F t-FS5Alo]= (2.4 g, 24 mmol)S EF<1 (80 ml)ell
131120 “COlA 24417 Hob BFAIZT. whgo] 9AE F EFES Ayt A o] FAr|n R
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Pit-Bu)z
MalOtBu
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Z7+4 C
=X D
ENH W, N;’ ENNE
b » O o
(0] 8]
33 6
Z7HA A vl F2A) ¢, 28] F7H4) B tial 744 DE ol RSt dS AYstus, A 3gE 49 g
A iy Bd3 S o] g-dte] 3etE 62 FAEATE. (0.790 g, 11%9] &)

MS (MALDI-TOF) m/z: 1804 [M]+.

Ao 3: shstE 149 oA

OO
) (8] t-Bulz
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o gt 1UE sk, (1.5 g, 33%) &)

MS (MALDI-TOF) m/z: 1136 [M]+.
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Pit-Buls
Na0tBu
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FUA A O FUA F, a8la F3A B Al FHA GE ol &3t HE
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[0546] [8}&H&C]

[0547]
[0548]
[0549] -1 WA A4 SHES 47 AREsilthe A AlQstaie, A
225 A4kl
¥ 1
[0550] A 55 TEHY AF a8 S
(@700nit) (cd/A) (T90)
A 1 4 7.4 5.3 45
A 2 6 7.5 5.4 30
AAld 3 14 7.9 5.9 46
A A4 4 20 7.8 6.0 55
Ao 5 34 7.7 6.1 61
Hl 3] 1 A-1 12 2
v 2 A-2 12 2 1
H3le] 3 A-3 14 1
Hlale] 4 A-4 9 4.9 11
[0551] [3}8E A-1]
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>=S
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DV, e
D
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o
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