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471 g8k 1, 1-1, 2 3 3 T,
W& 157] doladr, 277] Holad % 357 dolad FoAl Agsa;
1 WA x4 AR EPHoZ W7o A Ao Ee|a;
L& 7] 34 1-12 3AE = gztsola;
L, 1A+2] (monodentate) 2]3t= % 2x}2](bidentate) B|ZF= FollA ABIx a1,
nl& 1o]a,
2+ 0, 1 2 2 FollA Meya;
Ape A7) 38hA 2= BAEE T1FelaL;

A B AuE AR S9H0R2 ) A7) 38 28 BAEE 1F, A7) §8H 302 ZAHE IF, CCeo7tEAl
28 2% 9 G CedlHlZAIZY 15 FolA A8 =L

Ae 7] 332 308 ZAEHE 7ol

Y& NO]_]_

Yio WA Yo A2 S5HFe=2 N9 C FollA Adeaxa;

Tn WA Tue AR Sy o=z, dd A, »0-+', #=S-', *=C(R;z) (Rig)—*", *N(Ris)—*" F #-P(Rs)—*"' &
oAl Melx

Ly WA Lus AR Sg3e=z, o A, #-0-x', »=S-x', #-C(Rip)(Rig)-*", *CRyp)=*", #=C(Ryp)-*", #*-
C(R17)=C(R18)_*', *_C(z())_*', *_C(=S)_*', *_CEC_*', *_B(Rw)_*', *_N(Rn)_*', *_P(Rn)_*‘, *_Si(RU)(Rls)_
*! *_P(R17)(R18)_*' ‘;"l *_Ge(Rw)(RlS)_*' %‘01]}"1 }‘\jEﬁ"E]J_’—

all WA a14‘:‘ Hi Zgdow 0, 1, 2 2 3 FoA Aeds, all WA ald F HolZ 37i= 1, 2 2 3 5
A Aes

alloe] 0o]W Ay ¥ Ape= A2 AZAEH YA &L, al2o] 0°]¥ Ap E ApE A2 o] A &ar, al3’t 0
old | Ay 2 Ay AR dAEY A &ar, aldzf 0old Ay E A E AR AAEo] YR Far,

Xor= N, N, C—* E& C(Ry)olaL, Xpp= N, N=%, C—* H= C(Ryp) o], Xp= N, N-#, C—* H&E= C(Ry) o)L, Xy
= N, N=#, C= T C(Ry)olal, Xps&= N s N-#o]al,

X1 N, N, C—* H& C(Ry)olaL, Xp= N, N=*, C—* H= C(Ryp) o], X N, N, C—* HEE C(Ry) o)L, X
= N, N, C—* F+= C(Ry)olal, X N, N=x, C— E1= C(Ry5)0]aL, Xgo= N, N-x, C—* EE C(Ry) o)L
Riy WA Rig, Ry WA Ry 2 Ry A Ry A E HHHOR, 4, 54, -F, Cl, -Br, -1, 3|l=5247], A

e
otwr], UERY], ofntjwr], sluehAwr], sluehzir], A& H= A &E -G 7], A8 E= HA

3 G Co@EAIEY], A3 e B[X3E (o719 7], X3 e B[X3E CCo&FA7], X3 EE v X3
H CCA SRS 7], x| &k T= 0] 2] g5 CrClHZA E2 S 7], | &k T H| %] 35

CCoAlZEmgAD7], AF e HX&E C-CpallHlEAIEZ2EAE7], A8 e vX&E C-Cootd 7], A%
T HAZE CCootdSAI7], A3 e HIA 8 CCootdE 7], X8 e X $HE C-Cedll Bl 2ot 7],
2%k = v X8 C-Codll HlZebE S A 7], 218 == v 8k C-Codll Hl ZotdE 7], A8 = njA gk 1
b H-gEs SR8 a5, Ag Ee HAEE U v-REs FHESE0E 25, -S1Q) Q) (Q),
-B(Q)(Q), -N(Q(Q), -PQ)(Q), -C(=0)(Q), -S(=0)(Q), -S(=0):(Q1), -P(=0)(Q)(Q) % -P(=5)(Q1)(Q,)
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oA A

RizZ R, Ry R, Ry Rz B/E+= Ry Rue AYAH 02 (optionally), A= Agste], X3 & v X|3kd

CiCooZtRAIEY % EE X3 e v[X3E GCoalHEAIEE 25S 4T F U,

Ri; B Ry Aeldoz, A2 A3ste], X3 = HX3E CCep/tRAIEY OF & X3 e HX3d

CrCodlHIZAIEY 1758 I 4 I

Ry WA Ry AEiA o2 A= A3ste], X3 e HXFE CG-CeZtEAIEE 15 EE X3 e H[x3d

CrCodlHIZAIEE 258 AT 4 i,

Ry WA Ry ABIHO R M2 AFste], X3 & YA ZH CCeltHAIEY 1§ Ev X3 s HX3d

CrCoodlHIZAIEE 258 4T 4 i,

bll WX] blde= A= EHHCZ 1, 2, 3, 4,5, 6, 7% 8 FoA AHx;

Q WA e AR S€He=R, Fi&, FTF4&, -F, Cl, -Br, -I, 3=FA7], Atwr], HE=RY],
1

ohilt) 7], slEAI 7], s|EgtExT], C-Ce¥Z7l, CCu@Ad7], CCod71d7], CiCoZIAI7], Cim
CAIE2LA7], CGCualHZAEZ2L17], CGCAIEREALY], CCodlHEASZ2LA D7, CoCpotE7],
CoCoool2 S A1 7], CoCooFREI 7], CrCodll Bl =20t 7], Ci-Codll Hl 2ot %A1 7], Ci-Coo3ll Hl 2ot E] 7], 17}
H-wgkss S50t 15, 17F H-9ES duE253ust 15, veEdr] 2 gadr] FollA dEE;
e olnd Axstel AF AbolEolt),

A7 2

A1l o)A,

Me WF(Pt), ZEE((Pd), F+E(Cw), 2(Ag), F(Aw), 25 Rh), °odE(Ir), FHE R, £2F(0s), EE
(T1), A=2FZFUZr), stZEWf), F2ZF(Ew), HEE(Th) © EF(In) FAAA A=, F7] &3 1A}
A7% 3

A1Ee] Lol A,

M Pt, Pd, Ru & 0s SollA Ade=e, 7] @3 2.

AT 4

A 13kel oA,

Ap B Aue AR SHAH0R, Y] 382 22 BAEE ILF, A7) 38 308 BAEE 1F, a) 69%
b) 2 o] 64d%te] M2 H3E FFF E o) 10149 643 E 1Y 549%ke] MR F3E FTHE Tl A
R

7] 6432, A2 5, AEFE94A ZL% AlZZ2AA N 15, olthire(admantane) 1, =2 HY
(norbornane) 1%, =2rd 15 WA I1F, L2 i = w T = .ﬂﬂr/l %, HE#gs|=2ygd 15,
sud 25, diezyend 2§, HEAS =R rd OF, Y a5, "s=2aax OF,  HE
g2 etz 1%, A 25, H=Rdguzl 1F, HEHS| =R 5 W Eolxl 1F F

oA AEE

d7) 598, AZFEAY 5, AZFEAd 2§, AZFEAEYd aF, F3% a2F, B5ed aF, 2E O,
g 2§, JI3F 2F, oruE 2§, EelE 1F, 2,3-tse]=R e tpE(2,3-dihydroimidazole) 1%&,
2, 3-T]dlo| =2 Eg]o}Z (2 3-dihydrotriazole) 1E, SAE 1E, o]ASALE 1F, Eo}E 1F, o]AElE
35, SAEoE: OF 9 ElolholE: OF TolAM AuEs, f7] ¥ A%
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Aol glel A,

all W] al3& 1o]aL,

ald= 091, f7] &3 &xt

A7% 11

A1l def A,

Xo12 C(Re)O1AL, Xt C(Rw)olal, Xpp C(Ry)©l

, Xau= C(RepolL, Xepsi= N 0], Rp9 Rps AZE

Aztslo], X3 T vAEE CCe7tHAIEE 1F v A3 e v[X3E C-CeodllHZAE8 158 3
SHAES
X C-#0]31, Xpp¥ C(Ryp) €], Xpz& C(Ryz)©l3l, Xu® C(Ru)©l3, XosT= N O], RpéF Ry A2 AFsto],

28 L= I ASE G-CoZt A EY 2% £ A3 £ HX3d C-CudlHEAZY 158 Ae A

R

o,

X C-#0]31, Xpp¥ C(Ryp) 0], Xz C(Rug) o], Xuw C(Ry

~
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218k = HASE CGCo7tRAIEE 25 T A8 = HA8E OCyodlH=AEY 2153 A7
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= Agele], A% we WATE G RAZY 0% EE A% £ wARE CCelHlAZY 15
e A

Xo1 C-#0]aL, Xpp= C(Re)O]AL, Xz C(Ryz) O], XouE C(Ro)O1AL, X5 N O], Rp®t Ryy E Ry ¥ Ry A=

ofk

Agste], 3 T X3 GCeZtRAZE 1§ Tt X3 T X388 (ol HEZANEY 158 34
3kAY;

X2 C(Ra) o], Xpp& C(Ryp) o], Xpp C(Ryz)olal, Xou®= C(Ru) O], Xos® N ©]3L, Ry®F Ryy B Ry ¥ Rue A

o

2 Agste], X =E BA3E CGColEAIEY I8 Ee A3 Ee HX 3 C-CeallHZA28 15S 3
ASAY; B
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471 8k 2-1 WA 2-7 T,
X WA oz 7] 381 2 o AWE BEea,
R A Ro 2H7F 471 813b 2 3] Reol W1 49 S B2,
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rr
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et
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Aoy WA A& M2 SR WAl g, dZzgd a5, Addl a5, ke a5, dboldl a5, Aol
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A7 13

A 13kel] QlolA,

Xg12 N-%0] 3L, Xgpi= C(Rgp) o)L, Xgg&
Xar2 C-#0]aL, Xpt= C(Rgp) o], Xgp
Xg12& N-#0]L, Xpi= C(Rgp) O] AL, Xgp
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AT 14

A1l glel A,
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C(Ryp)elar, XuE C(Rz)olal, Xss¥ C(Rgs)©)aL, X C(Rsg) o1 A
C(Rgz)olaL, Xpyi= C(Ry) o], Xgsim C(Ras) O AL, Xz C(Rag) 1AV HEE

C(Ryz)olaL, XsE NolaL, XpE C(Rgs)olL, Xpex C(Rge)Ql, 7] 33 A&

R g
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71 8¢k 1, 1-1, 2 R 3 T,

W2 157] dolwd, 257] dolas B 357] Holasd FollM Adesar;

A e AR SRAeR Nake] AF ApoEo) 1

Li= 7] shehy 1-12 %A 5= 2jih=olar;

yE

L, 122 (monodentate) 2=
nl& 1o]a,

n2= 0, 1 2 2 Fo|A Aesa;
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A 371 shehA 282 fFAIE = oAl

Ap R Ay AR SHACR, A7) g8y 22 FAEE 25, 7] 8ehy 308 fHAIEE OF, G Ce7tRA

=28 2% 2 GCedlHZAIEY 15 FolA dEsa
A A7) 318H4] 308 FAEE Fola;

Y Nojar,

Y, WA Y= A2 S@d-oz2 N9 C oA desa;

Tn WA Tue AR S8 o=z, dd A, »0-+', #=S-=', *=C(Ris) (Rig)—*", *N(Ris)—*" F #-P(Rs)—*"' &
o A HEE a1

Lu WA Lue A2 583802, dd 2, #0-+', #S-x', CRi) R)—*", #=C(Ryp)=*", #=C(Ryy)—*', *-
C(Rn):C(R]g)_*', *—C(:O)—*'y *—C(:S)—*', *_CEC_*', *_B(Rn)_*', *_N(Rn)_*', *_P(Rn)_*‘, *‘Si(RU)(Rw)‘
®! *_P(R17)(R18)_*' E‘l *_Ge(Rw)(Rls)_*' %‘01]}‘1 }‘\jEﬁuE]j—

all WA alds A2 5@2do=2 0, 1, 2 9 3 T Ag=y, all WA ald T Fol= 3= 1, 2 23 5
o A HElE a1

AAx o] x| ¢kar, al2o] 00]d Ap % ApE AZE AZAF JAA i, al3z} 0

allO] OO]‘:E An A 'E‘ '1 S
Mz AdEe] QA FaL, aldzk 0019 Ay B Ape AR AZH AA &L,

O]Eﬂ Al% 2! Al-l—t‘

Xgﬁ% N, N-*,6 C-= o= C(Rzl)O] 22\—1:‘ N, N—sx, C-+ B+ C(RZZ)O]L ng% N, N—sx, C—* =& C(Rgs)o] , Xog

= N, N-#, C-* = C(R)o]a, Xps® N EE N-x0]1L

)

X31'8_‘ N, N-s*, C— T+ C(Rﬂ)o] ng\_ N, N- * C—* &+ C(ng)o]L ng% N, N-*, C—x* =& C(Rss)ol X34
= N, N=#, C=* T C(Rgg)olal, Xy N, N=#, C-x =& C(Ry)0)aL, Xz N, N-x, C—+ F= C(Ry) o]

Rit WA Ris, Rop WA Ry R Ry WA Ry A2 HHAOR, 4, T54, -F, Cl, -Br, -1, s|=547], A
obi=7], YER7Y], ol 7], slegbA|wr], slegtxwy], A& e HXSE C-Cpdd 7], ¥ = HlA

FE CCoEAE7], A E= HA S C-Ca271d7], A = HAEhE C-Cod=A7], A3 = v X3
9 G GAEREI7], A% mEe HXEE G CElHEAEERdAY], A% Ee Hxdd
CrCAERLAId7], A& e A C-CdllHl=AZ2dAL7], A& e nAZE CCypotH 7], A%
T X CCeolBSA7], A3 = HX3E C-CootEEH 7], A8 = HX$E (sl RolE 7],
218k = v X8k C-Codll HlZebE S A 7], 218 = v 8k C-CodllHlZotdE 7], A8 = njA gk 1
b H-wES SE0E a5, Ag Ee HAEE U A-REs dHEsdus 25, -SiQ) Q) (Q),
-B(Q)(Q), -N(Q(Q), -P(Q)(Q), -C(=0)(Q), -S(=0)(Q), -S(=0)2(Q1), -P(=0)(Q)(Q) % -P(=5)(Q1)(Q,)

oA AdEEa

RizZ R, R Ris, Ripd Ry H/EE Ry} Rye AEH o 2 (optionally), A= Adste, X3 e H]X]3d
CCoo7tHAIEE 15 v X3 e HX|3E C-Ce3l Bl ZA &8 135S AT F da,
Riy B R Aeixoz X2 AFste], X3 L& vX3E CGCeZtRAIEE 1F EE X3 e H[x3d

Roy Al Ryi= AdEIH o2, Mz Agsto], A& L= HASE Gl7tRAIZY 25 T A% T HX g
CCodllHZAEY Iae T & 3L,
Ry WA Ry A o=, Mz ZAgsto], 28 = vx8he CCo7tAIEE T e X$ e HX &
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CCodlHI ZAIEE OF

o

fsc:’]}\(-)h‘s]— 2= o)

bll WA bld= M= EgAdom 1 2 3, 4,5, 6, 7D 8 Foj|A] deiya;

G WA e ME SHAeR, 2, T9i, F, Cl, Br, -1, 3=F47], Aopwr], YHERY],
ofmitrr], s=kAwy], d=gtEnT], CGCo@A7], CCo27d7], CCond?1d7l, C-ColIFAI7I, Com

CAIE2ZLA7], CCpalHZAEZ2Y717], CGCAIEREAL7], CCpdlHEAISZ2LADY], CeCxpoltE7],
CoCaool2 A 7], CoCoolEEI27], CiCodll Bl =0} 7], Ci-Codll Hl 2ot %A1 7], C-Coodll Hl 2ot E| 7], 17}

H-g S S0 O, F v-RES duEsdus a5, vddr] 2 edr] Sl e ar;

£ e ol %d UAskel AF Abo] o)t

7] W3F AAb(organic light emitting device)©™ AMEFE AxF2A, FEe] Ao H|ste], Alofzto] Y

TEGAEL S5T WA ohlE, $RAL] MEN, A%, TEAL R SHEE S4o] $5stm s

transport region), W¥3F, AR £F AY(e
A= FZE 7HE F A, A7)
sta, A2dFo 2Ry FdE HAxle AA 4 9SS AHote dFFor oFdrt. Ay AF EL WA}
2L Aol es 3= AdYgoa AATE] dAE(exciton)S AATICE. o] AA|Eo] o] Abejol A 7] A A
ElZ WaliaA] Fo] AAdE.

2o ul§
S dstE = AA

#7) BY &4, o8 TFW X L AT 471535 AFES AT Rolnt.

d SHel mEW, A= A= % A7) ALESH V] AT Ateldl AR BdTs 29 77T
& Egha; ) f1Fe ] setd 12 EASE fU1E% SRES Tushe, 47 W% 240t Avd
t}:

<shstd 1>

Ml(Ll)nl(LZ)nZ
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[0010]

[0011]

[0012]

[0013]
[0014]

[0015]
[0016]
[0017]
[0018]

[0019]
[0020]

[0021]

<gfstA 1-1>

(R13)b1\3\ (R12)b12
; E (L12)a12 ; i
: Aqs / \ Atz :
e aeet 13- ACPRRLE -
Ti3 T2
A4
3 %5
(L13)at3 (L11)a11
/*4 *1\
T1a T4
/ ~N .
""" Y1 Yoo
N \“; ': 5
/ (L14)a14 \\
(Ry4)p14 (R11)b11
<z}sh2] 2>
Xo -
X593 SN
I
X3 2Xo5
24
<ahspy 3>
P
X32 X35
Il |
X33, X35
34

71 8¢k 1, 1-1, 2 R 3 T,

W2 157] dolws, 257] dolas B 357] Holas FollM Adesar;

DN

S A s AR EYAH0R Wake] AT Al Eol;

L2 A7) 38k 1-12 BAHE gsola;

L, 142 (monodentate) B ZF= 2 222 (bidentate) B]F= FollA] A

nl< 19]a,
n2e 0, 1 ¥ 2 oA Adelxa;

Ape 7] s 22 BAEE Felal;
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Ap R Ay AR FHACR, A7) g8y 22 FAE= 25, 7] 88y 302 A= 5, G Ce7tRA

~

28 O5 2 GCeodlHZAIEE OF FolA A9y ar;
A 471 3k8hA 3w JAEE IFolil;

Y, Nojar,

Y, WA Y= A2 S@d8o2 N9 C oA des]a;

Ty WA Ty AZE 5@3Fo=Z2, G 27, #0-x', #=S-*', #C(Ri5)(Rig)~*", #N(Riz)—*' B #PRy5)—+' =

oA e ar;

Ly WA Lus AR 53402 o

1o

A, 0", #=S=x' #C(Rip) (Rig)—*"', *=C(Rip)=+", #=C(Ryp)—*", *-
C(Ri)=C(Rig)—*", *=C(=0)—*"', #-C(=S)—*", #-C=C—x", #«BRip)—*', *=N[Rip)—*", *PRip)-*", *=Si(Rir)(Ris)-
#' 5 P(Ri) (Rig) =" R #=Ge(Ri7) (Rig) =" Soll A &=L

all A alds M2 5g5o=z 0, 1, 2 2 3 FolA A9¥s, all WA ald T HJ= 3= 1, 2 £ 3 &
ol A Adesar;

alle] 0o]Wl Ay B Ape M2 AZF] A &aL, al2e] 0019 Ay B Ap= A= AdH ] A &1, ald7} 0
o, Ay R Auxe AR S0 A i, aldZ} 0019 Ay B A ME AAHO] A &L,

Xgr\% N, N-*,6 C-= Tr= C(RA)O] 22\—1:‘ N, N—sx, C-+ B+ C(RZZ)O]J_ ng% N, N—sx, C—* =& C(Rgs)o] , Xog

= N, N-#, C-* = C(R)o]aL, Xps® N e N-x0]aL,

X31'8_‘ N, N-sx*, C— T+ C(Rﬂ)o] ng\_ N, N- * C—x* &+ C(ng)o]L X;g;g'g_‘ N, N-*, C—x* =& C(Rss)ol X34
= N, N=#, C= T C(Rgg)olal, Xy N, N=*, C-x =& C(Ry)0)aL, Xsg= N, N-x, C-+ F= C(Ry) o]

Riy WA Rig, Ry WA Ry 2 Ry A Ry A2 HHHOR, 4, 54, -F, Cl, -Br, -1, 3|=5247], Al
olx7], YERY], oiu|txy], s|=gfA|wr], dl=dtxer], X3 EE HX3E C-Ced 7], A3 Ex H]X

FE CCoEAE7], A% E= HA S CCaE71d7], A = HAEhE C-Cod=A7], A3 = v X3
g9 GGAEREI7, A me bXZE G CEllHERAEEREAY], A% Ee HX3d
CrCAERLAIE7], A& e Ak C-CallHl=AZ2dAL7], A& e nAZE CCypotH 7], A&
T X CCeotBSA7], A3 = HX3E C-CopotEE 7], A8 == HX$E (sl RolE 7],
218 = WA C-Coodll Hl 2o 5 7], A8 = HIAEE C-CdlHlZoldE 7], A8 = HA$d 1
7F v S8k O, AR Ee vAEE F 8-S SHEEEUS 2F, -SiQ)(Q)(Qs),
-B(Q)(Q), -N(Q(Q), -P(Q)(Q), -C(=0)(Q), -S(=0)(Q), -S(=0):(Q1), -P(=0)(Q)(Q) % -P(=5)(Q1)(Q,)

oA Ade=a

RizZ R, R Ris, Ry Ry B/EE Ry} Rye A& H o 2 (optionally), A= Adste, X3 & H]X]3d
CCoo7tHAIEE 15 v X3 e HX3E CG-Ce3l Bl ZA &8 135S AT F+ dat,
Riy ¥ R Agdoz X2 Agste, X3 EE HX3E CCetBAIEY 15 EE X3 e dX3d
CrCodlHIZAIEE 258 AT 4 i,
Ry WA Ry AEH o= A= Aste], X3 e HX3E CGCeZtHAIEE 15 e X3 e v[x3kd
CiCo3lHIZAIEE 1758 A4 4 Jdx,

M2 Adste], X3 e BA 3 GCoZtRAIEY 1F Ev A3 EE HX3H

Ry WA Ry AEIH O =
2]
-

CiCoo BBl ZAIE
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FeER), ©2F0s), BRI, AZZEZr), EEHD, FLEED, H2FTD) L EFT) FoA
e 5 gont, ofd @4¥E Ze ohn,

[0055] & o724, A 3k 1 =, M2 Pt, Pd, Cu, Ag, Au, Rh, Ir, Ru & 0s Zo|A Ad= 4= 9lor} o]

[0056] o2 d2A], A7) 83824 1 F, LS Pt, Pd, Cu, Ag, Au, Ru @ 0s ZFo|A] Ael= 4= 9o}, ol 4=

[0057] T e dE2A, 47 1 F, M Pt, Pd, Ru 2 0s FollA AdEE 4= glon}, ofd dAHE A2 ofy

[0058] A7) e 1 F, L2 d7] steha 1-12 BAEE gzl
[0059] <g}sha] 1-1>

(R13)p13 (Ry2)p12

.............

! K (L12)a12 :
. A13 / \ Afz ';
Seeu awtT Y 13\ Y12 ---- -
Ti3 T12
* */
3 2
(L13)a13 (L11)a11
* *
/4 1\
T4 Ti1
/ ~N
---- Yia Yar o7
.l ‘\‘ l:
P Ay E\ : A
. 3 (L14)a14 ’
[0060] (R14)b14 (R11)b11
[0061] 7] glska 1-1 &, +1 A e AR sP5-02 Y] A AlolEolar; Ay WA Ay, Yu WA Y, Tn W
A T, Ly WA Ly, all WA ald, Ry WA Ry 2 bll WA bldol] sk AL 435t vlE 23},
[0062] A7) 38 1 7, nl& LY AFE gush, nl2 19 5 3
[0063] 71 384 1 F Ly 1A8] (monodentate) |F= 2 22}2] (bidentate) = FollA A8id 4 Q).
[0064] A71 3t 1 %, n2e Lo AFE 9red, n2e 0, 1 2 2 oA d8E 5 9
[0065] = 50|, AV 384 1 F, 2 0 £ 29 F 9o}, ol IdAHHE AL ofr},
[0066] 71 8k 1-1 &, Ap2 s 3 22 FAE= IEolal;
[0067] Ap B Aue A2 SHAHORE, 517 g8k 22 BAEE IF, sh7] $8h 302 BAEE IF, CCep7tHEAl

28 OF 2 G CodlHZAIZY 15 FolA A
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A= 3h7) 88 3e® AEE IFYd & Aok

<sjsta 2>
Xo1 *
S~
X5 SN
I

Xoz_ 2 Xos
X24

<sjsta 3>

U
X32 X36
I |
X3z X35
34

A7) sk 2 F 3
Xo1 A Xos 2 Xz A Xgeoll tet S T8l vlE s,

A 5o, 47 A 1-1 F, A B AE AR BPACE, Y] B8 22 BAHE 1F, 7 B84 3

o8 FAEE %, a) 698, b) 2 o] 6%kl M2 F3E FIJE H o) 1o 6% B 119 598
o] Mz F3d FFS FolA Adesa

Azt a5, AR a5, A2 2%, ofvbutth(adnantane) 13, =ERG
(norbornane) 1%, =2RrRd % WA I8, ¥d 1%, fi=2ygd 18, HEGSERYId 18,
Jderd I5F, "sl=sdgud a5, HESS|=edyrd a5, v a5, HI=zdd] a5, HE
gpslemy ezl a5, ozl a5, "= gu a4, EﬂEE}O]Eilﬂﬂ‘ﬂrﬁ O% 3 Egeld aF F
oA e a

A7) 598e, AEFRME OF, AEFRA a5, AF2d9Ehd aF, Fd aF, ged aF, 4 g,
g 1%, J23F 1§, 1‘1]3}'5 I, EfolE IF, 2,3-Heto|=RonthE(2,3-dihydroimidazole) L&,
2,3-tgto] =2 Ego}&(2,3-dihydrotriazole) L&, i*}-h IF, o]ASAE OF, EolE 1E, o|kEolE
I, SAHolE I1F 9 HeoltolE: IF FolA AdeE o oy, o]d dgE= A ofytt.

FAAoR, 47 6Ade, NIzt 1F, AZRAM 1F, AFRANTA 25, 94 1§, 999 1F,
Aevlg 2§, sekd 2%, el 2§ 2 Eelobd 1§ FolA AgEa

A7) s9%e, AZRAY %, AZEAd 0%, AZautd 2§, F9 2%, oA 1§, WE 1§
$A% 2% 2 HolE 1% oA AgE & glou}, oo] @sE e oht,

471 8k 1-1 3, Yu NojaL, Yy, A Yue A2 5d4e®, N3 C FolA dgd 5 glv.

dE 5o, A7) 38k 1-1 F, Y, WA Y TolA Adgd 2 Cola, UHA s NE 5 o}, o]
A E = AL ofyt},
A7) FEa 1- , T WA Tue AR 58402, 9 AF, +-0-+', #-S-x', #C(R;3) Rig)—*"', *N(Ri5)-

H
R PRy FNA AU 5 AT, Ry R Reol B A FEse v FEsha
9 e o AR AF Aol Eolnt,

dE 59, A7 g 1-1 F, Tue © , x=0-%" x-S #=C(Ry5) (Ry)—*"', #N(Rys)—*" R #-P(Ry5)-

s Fol AMER Ty WA Tpe B AFY 5 Qout, ole] #AHE Qe ok,

{1/
i
t

A7l &g 1-1 F, Ly WA Lue M2 5@3de=z, dd A3, +-0-*', #S-x', *=C(Ryy)(Rig)—*', *-

C(Ryp)=+", *=C(Ryy)—*', #C(Ri7)=C(Rg)—*", #-C(=0)—*', #-C(=S)-*', #C=C-+', *-B(Ry)-*", *N([Ry)—*',
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#=P(Ry)—*", *=S1(Ri7) (Rig)—*", #*P(Rip)(Ryg)—*' E #-Ge(Ri7) (Rig)—*"' ZFol A A& =] 31;

Riz B Rgoll ek A2 FE6k= we Fxshar;

AT Bol, 471 HAA -1 F, Ly WA Lis AR SYfon, ad 28 & gdou, oo @39E e
ohirt.

A7) B8 151 F, all WA aldts AR 58H0R, 0,1, 2 2 3 FolA AHEsE, all YA ald 5 Hojx
IMeE 1, 2 2 3 FdA Agsa

alle] oo™ Ay 2 ApE AR dZduo] YA &3, al2o] 00]H Ap B ApE AR AZAEo] A ¥, al3’b 0
o, A B Aus AR AZE A Far, aldvt 009 Ay R Ane AE AAH] UdA FE 5

o E So], A7) 384 1-1 F, all WA alds AR SgFos 02 1 Fola HAegxa,

all WA alde] §2 3 2 4 FolA Agd 4 Jout, o]d == 3L oY),

2 dzZA, 47 gk 1-1 F, all WA al3® 10]al, alds= 0¥ 4 o, oo 3= AL ofyr).
o Al glold, A7 F7155 sFgEe M, Ty, Yu, LD, Yo, TpE o]Fox xg], My, Ta, Yo,
(Li)az, Yis, Tis® olFo)d aa], My, T, Yis, (Lig)as, Yu, Tu® o)Folx za]l 2 My, Tu, Yu, Lias, Yi,

1,2 olold melt Aw Bugow, 598, 628 wi a8 4 glot}, oo @4sE AL okt
71 sk 2 F, X2 N, N=#, C—+ B C(Ry)olal, Xp® N, N-x, C-+ EE C(Rp)olal, Xpy& N, N-x, C—x

E\E'\L__:‘ C(st)ol:ﬂ, X24'L1_:_‘ N, N_*, C_* BE{:_‘ C(Rz4)o]1, X25’L\_:_‘ N BE’E N_*O]I’_,

dE 5o, 7] 38 2 F, X2 C(Ry)olal, Xpvw C(Rp)olal, Xpp C(Re)olil, Xp= C(Ry)olil, Xpse N

O]j7_7 RZIQ’]' RZZ'E‘ Aii @@’5‘}04, ;_(]:{7’_]' H—:-—E‘ H]i]:@'lﬂ CETC@(ﬁ’]’E/‘]%Q :’-%‘ BE"L:_‘ j]?_]f' EE’E‘ ] ]pj'l:"] C1 Cao ]Eﬂ
s

Xo12 C-#0]3L, Xppi= C(Ryp) 0], Xos C(Res)©laL, Xou® C(Ry) O, Xpsim N ©]3L, Rp®t Rese A= AFsle],

A& = HAEE CG-Cep7tRHAEY 27 e A3 e HX3E GCillHEASY 2855 A7

X2 C—#0]3L, Xpo= C(Rep)0]al, Xog= C(Ruz)o]al, Xoy= C(Ry)olaL, Xosi= N 0]l Ryt Ry A= ZAgsle],

23 = v X3 C-Ce?tEA Y 18 T X3 = v X349 C-CedllHEAZFE 18S A7

0 C(Ro)©lal, Xo5= N ©]3L, Ry®F Ry 2 Rpp® Rop Al

sCo7PRAI S Y 25 B A3 Ee HASE GGl HEASY 258 ¥

I
r

X212 C(Ro) 0L, Xpp™= C(Rop) Ol L, Xz C(Rg3)©l
ek, A3 =& "X EE C

st A

Xo12 C—#0]aL, Xppt™= C(Rup)©lal, Xp32 C(Ryz)©lal, Xoyi= C(Rep)Olal, Xosi= N ©]3L, Ryt Ros 2 Ry Ry A=
Agste], A3 T HARE G Ce7tRAIZE 1§ T X3 BE vX3E (ol HEANZY 158 34
sHA

X1 C(Ry) 0] 3L, XopE C(Ryp)©1 3L, Xp3& C(Ryg) Ol XouE C(Ro) O], Xos¥ N ©]3L, Ryy®F Roy 2 Res¥ Ry A
2 Agste], X & vAFE (el RAIEY 2§ e X3 Ee vX3E C-CalH2AEY 25S 3

et Ee
X21% C(R21)o]:ﬂ~y XZZ—E‘ C(RZZ)O]:L_L XZJ‘—- C(de)o] XZ4‘—— C(RZ-I)O] XZ)‘—— N O] Rzlg’]— RJJ 119’]' RZ.’% ‘gl R23
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[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
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rlt

3 Rye AE Ao, A8 e BA3E (o7l HAIEE IF & F

SFS FHE 5 dovh, oo #gEE A ohd.

Ei= HA G G-Codll H ZA S

FAROZ, A7) A 111 F, Ave 3] B84 21 WA 27 F o= s BAE 4 Qlovh, ol 94

)\ . (?5)*’25 (Rog)bos
Y rij/ '." “.l * '/ .. AN N/
]\/ b Ay ‘ K\ = N

Az A
, X24 X23 /N 4
..... . (Ros)hos Xoq
(R25)b2s (R25)b25
2-1 2-2 2-3 2-4
{(Rosksos (Ros)pos (Ros5)b25
LAz / :\ A21 /
\ \ - ~n
b Az l (Ra7) b27"_ A23 i |
.. et / . e /N
\ X24
(Rog)bos : (RZG)bZG f Ay T (Raog)nzs
2-5 2-6 2-7
47) gk 2-1 WA 2-7 5,
Xoo WA Xopi= 7] 3184 2 59 W& Fxstar,
Ros WA Ry Z2F 7] 3beha] 2 59 Ryoll tish AyS Frzshar,
Ryis WA Ry ABIH oz M2 AFste], X3 T BX3E CGCo?tRAEY 2§ =& A3 55 vx3d

CColHIZAIEE 2135S FAT + AL,
b25 WA b27e A2 EgHoz 1, 2, 3, 4,5, 6, 7D 8 FoA HAex;

Aoy WA A M2 FHH R, WAl

%, w2gd a5, dAed a5, ke O, deldl a5, Aol
Al ag 2 EUdd 25 SolA dEE

s o Axshel AF Aol Eolth,

71 818kal 3 F, Xa= N, N-x, C-+ FE= C(Ryp)olal, Xp N, N-x, C-+ F= C(Ryp)olal, Xs N, N-*, C-x
= C(R33 o]ﬂ, )(3.1"1:_1 N, N_*, C—* T+ C(Rgn,)o] s X35'1_L__‘ N, N_*y C—+ &+ C(Rg—))ol XjG'C N N—s, C—* &=

Ryp WA Ryl teh AL &8l vlE 251,

= o) %@ Axiste] AT Aol Eol).
dE o], A7) s8] 3 F, Xy N-#0], Xy C(Rp) O3, Xgx C(Rp) O], XauE C(Ry)olil, Xse C(R

5)01 3L, X562 C(Rys) 01 A

Xa1= C=#0]aL, Xg= C(Rypp)©)al, Xp C(Rgg)olal, Xy C(Rz)olal, Xs™ C(Ras)©lal, Xy C(Ryg) ol ALE; FEe
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
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Xg N-#0]aL, Xapi= C(Rg) O], Xapp C(Rgp)Olal, Xpim NoJal, Xgs= C(Ryp)olal, Xp CRi) Y 4 Ao, o]
o] A= AL olYr}.

A7 &8kA 1-1, 2 2 3 F, Ry WA Ris, Ry WA Ry B Ry WA R A2 5HAHOZ, 4, 54, -F,
-Cl, -Br, -1, 3|=5247], Aohwr], YERY], oputwr], e wr], §=ezi7]
CCeo®EA7], A3 BE HAZE (@AY, A% e HA3E CoE71d7], A3 EE vX 3k

Cod=A171, AF = HAEE GG NSRS, A e WX SE CG-CpdlHlZAS2dd7], A E=
HIA 8 C-CoAl 22277, A8 B A -Gl HZAS227d97], A& = HA8E GCootd
71, A& = HAEE CGCootE 5171, A8 = HASE C-CootbEE 7], A8 = B ZhE C-Coodl Bl

Zopd7], A& Ex= HAZE C-CodlHlzebd A7), A3 = HAEE C-Codll Hl 2o -HE 2.7, A

et

T 1=
, =25

MASE b -3gE Eg0d a§, A8 B aA@d b oa-3gs duzsgdd o,
SSH(0) (@) (@), -BAD@), NQ)Q), PQ)(Q), -C0)(Q), -S(=0)(@), ~S(=0).(Q)), -P(0)(Q)(Q) =
P=9)(Q)(Q) FolA A

Rz Rii, Ripdt Riz, Ripd Ris R/EE Riyp¥ Rue A4 o2 (optionally), A2 AFste], A3 L& v[x]3H

CsCoo7tRAIEY OF e A3 Ee HXSE C-CodlHZAIEY 2FS g4 4 9,

Riz B R Aoz, Mz Adste], 28 e HASE CGCy7tBA2Y 25 Lo A8 e v A $d

¢

CrCodlHIZAIEY 1

u
tlo
ofl
o,
ok
&
X0,
kl

Ry WA Roy= AEIH o2 M= AFste], A3 e HX3E CG-Ce7tRAIEE 15 EE X3 e v[x3d
CrCodlHIZAIEY 258 A4S &
Ry WA Ry ABIHO R M2 AFst, X3 & WX ZE CCeltHAIEY 2§ Ev X3 s vx3d
CCodllHZAZY 15S BT 5 Ax
G WA QE AR BUgen, Sx, F44, B, O, Br, -, 9=, Aopes], sl

ot 7], SlEFA Y], slE=dhEny], CCu®A7], CCu@Ad7l, CCo271d7], CCud=A71, G
CoAlEE=LA7], CCedllHIZAIZZEAY], CGCAIE2SAE7], CCedlHZAZZEAL7], CCuotE 7,
CoCaolFE 52171, CCooobEEI 7], Ci-CollElZoFE 7], C-CoodllHl ZoFE %2171, C-Coodll I ZOFHEl 271, 17}
H-gE S8ue 25, UF H-RES duasdus 2, AlEdr] 2 HeEdr] SelA AdgE = sld

2
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= A7) AR F45 F9L BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), Alqs, BAlq, TAZ(3-(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4/#-1,2, 4~

triazole), NTAZ @ TSPO1(diphenyl(4-(triphenylsilyl)phenyl)-phosphine oxide) oA A€¥E o= 3t
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[0509]
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[0511]

[0512]

[0513]

SIHS31 10-2020-0073351

Aedk vle} e §712(150) Aol A2A=(190)0] Wi FH o] Atk A7) A24d2(190)L AxF F9)
22X (cathode)d 4= d=dl, o] W, A7] A2HF(190) & EHZE G U5 VA= 35, T+,

=4 3EE 9 o]59 %% (combination)S AFES 4= v},

2O
RO

—

471 A2d=(190)2, HH(Li), 2(Ag), vavleOlg), &FvwAl), FrE-2iAl-Li), Z4(Ca), vk

%21 (Mg-Tn), Wbl #-2 (Ng-Ag), 110 2 120 FolX He® Hoj= shbe 2gd 5 glou, ofo] 4
H Qe ok, 37 A2AF190)E FuY AF, wEE 4T =t g 439 5 9
A7) A2AZ(190)E FAS BE Fx EE B4e) & 2% 0 $2E A4 5 Y

[ 2 WA 40 tiat A ]

, & 29 f7] W A22H20)E A1WEZ(210), A1A=(110), H715(150) 2 A2-d=(190) 0] 2FE = Z

TE 7TEE A3, E 39 f7] wF 2260 ALIRS(110), #715(150), A2d=(190) B A23FS(220)
of Adlm HFE FE 2, & 49 f7] BE 22H40)E= AR (210), AHS(110), F715(150), A2
AS(190) B A2 S (220)0] A= AT F2E 2

T2 WA 4 F AIEF(110), F715(150) B A2F=(190)e o A2 = 1o o AS Frdv

71 g 22420, 4009 f715(150) F Tl AdE e wEAd A B Fag A5 Al
(110) 2 ANWFZ(210)& Ak o)F=2 FHAFd 5 9, {71 %33 22430, 400 #715(150) & 2FZolA]
ARE Fe MERE A = 53 A5 A2dS190) 2 A2EF(2200E A R HEd &
ATt

87 s T awe PP e @

A178EZ(210) 2 A2788=(220)L 1B 749 A4 gste] 9F d
=t

A7) AW E(210) 2 AW F(220)> N2 HHPHoR
3] i Jé

A F7 ALBS, Be #7718 R Fles 238 5%

%

y fu

| A1 S (210) R A27FF(220) T Aol shvte, AR SPAoR, FtHAIEY S3HE, JHZAIE

B35, oA FFgE, EEW FEA  (porphine derivatives), ZEEAlold HEA (phthalocyamne
derivatives), YZeZAJold #%A (naphthalocyanine derivatives), <¢Z# &£ 73}7"1] “% °L7LE] E:Lﬁ‘—
A FdA AEE Hojx she] ERE x23e 4 k. V] FHRAIEE
opulA &S, Aoz 0, N, S, Se, Si, F, Cl, Br & 1 Folr] A=
72 Agd 5 k. d F | w2, 7] #1788 5 (210) H A 2782
2 59402, ofvlA IFES T

e T M2,
2 2018 EAEE 3}

T tE Fdde o=
3}t HT28 WA HT33
AL olyt}.

AW Z(210) D A27WZ=(220) F Hol% b=, Az =y oz Ay 5het
N7 B 20282 EAHE IEES ETFE 4 9t

M ox
N

1

ot
k=
rlr

>

) FH

;A7) ALTEEZ(210) 2 A27EEZ(220) F Aok e, AR EgHow
2 517] 3%E (P1 WA CP5 TollA Aeld 3dE8 g8 = dor, o]

oo
N
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[0516]
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e o] A
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N .
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[0529]

[0530]

[0531]

[0532]

[0533]

[0534]
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[0536]

[0537]

[0538]

[0539]

[0540]
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B AN T 157 Aol feldt, FUIERS 457 daoldA d-EFol x3dE dAE ney, FAA
ofoll=, 22 (Sc), HRH(TI), BtyE (), A5 (Cr), B3t0n), d(Fe), ZEE(Co), HANI), F2(Cu), oF

B oHAN B 257] do| BEeld, Fr1EEe) 557 QaoluA d-Bme ¥iE A4S s, T
dolz, SlEF(), AZ:E(Zr), ULBND), ZHdM), HAWE(T), FHFERY), ZHERD, 2o
(Pd), (Ag), =R (Dol Ega.

o

T AN T 3F7] doelgfeld, FUIERY 6577 dioldA d-EF B -E50] x3dE H4LE ove,
TAARD del=, #Ebd(La), AP & (Sn), =% Ew), HE(Th), 8 (Tm), °IH#(Yb), FHE(Luw), 3t=
wHE), 2R (Ta), G20, dwRe), 228(0s), olgEIr), Wa(Pr), 54w, F2(Hg)o] Edtt.

B AN T G2 7=, B4 1 WA 609 Ad Ex BAY ANF @344 17Hmonovalent) L&
ojuiat, FAAQL dlel=, W', J'7], z2A7), o]aidr], sec-§-27], ter-%d7], WE7], iso-ot
7], 847 ol EFEn. ¥ WA T GleddRre 47 GCodA7Ie dd F2E e 27t

(divalent) ZH< 9u|sic}.

AN T G CaE AL =, 47 CGCep@d7le] T3 B Bl sty oo ' olF 4

stpa 2w ek, olel FAARL oo, dEdr], ZrIYY], FEdEY] To| £EY. 2 HAA T
CrCo@Ad A= A7 GCaEAd 718 48 725 2t 27F 252 ovgith.

BomAA 2 Ceo@)d s, A7) C-CedZ7)e 2

B4 28-S ou|Ey, ol FAHC do, JdEdy], TRudy], So] EatET, B MAA Z (o
7Id@7]= 7] CrCoR71d71sh L3 725 2t 27F 255 Svd.

B EE el Bt ol wa 4 AWE TFW ©

B A T GCa¥FA7IE, -0a(o71A, Ag 371 C-CoA719) e 84S 2t 7F 255 9vst
o, ole] FAHSQ dol=, WA, dF5A7], o]AZRIAKAY] To] £FE.

® A T GRS, g4 3 WA 109 Ut 23 @3t RS aus orin, o]
TAdel s ARRIEDY], AFREEFEY], AFREAEY], AFRIALT], AFEHPLY] Fo] £dEH. & 1
AX T Gl EREAN7= 7] GG NSRS 43 725 2e 27F 2FS on g

B AN F CCodlHZAEF2L7]=, N, 0, Si, P 2 S FollA Age Holx shtel ez ks g~

P AAZA 2Fe B@AF 1 UA 109 F BeAIEY 25 9ulEid, o]9] FAldd= 1,2,3,4-SAEY]
olZgt)d7](1,2,3,4-oxatriazolidinyl), HEHS=2Fd7](tetrahydrofuranyl), EHEZS=2EQH Y7
So] x&gEY. 2 AN F -CalHZ2AZRAdAA7E 4] C-CilElZAS2dA 79 SA3 1t2E 7t

27} AFE vl gt

rr

AN T GCAEESAE7E daa 3 WA 109 7F ReAFY aFe=A, ag el Aol shte]

ol Ade 7MAY, WEFESA (aromaticity) S Z2A] Ze IFS usiH, o]o] FAdole= AIEZRAHE],
AFREANG7], AEZE2RHYE7] 5o LFHEY. B WA F GOAIZELALA7E 7] GCuAEREA
drlel ds Fx2E 2t 27 158 s,

2 GAlN F CCpdlHEZAZFZLAL = N, 0, Si, P 2 S FollA AeE Hoj= 3o sz x5 g
-B4 AAEA EFE g5 1WA 109 UF BeAEY aFerA, 38 W Aol st o)F Aje
zr=th. A7) G-CpdllElZAZ LAY 7Y FA s, 4,5-T]8 =2-1,2,3,4-LALEo}EY 7], 2,3-T|3| ==

FEhd7l, 2,3-g3l=2Eeddr] To] 23ET. B WAA F CCudlHZAZRZEAL A= 7] C-Cydl
H2AZdAd7e 593 725 2 271 28-S 9v]dn.

2 HAAN F CGCootE7IE &5 6 WA 60719 7tRAIZE Wads A 28-S 2= 17FHmonovalent) 1w
oulet | CeCootEA7E g 6 WA 60719 7HHAIEY HEE A28 Zhe= 27F(divalent) 135S 9H]

k. 7] CCootE 718 FAldel =, #d7], Yzer], e, sdEdr], stoldldr], AtolA
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[0548]
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97 ¢ EFA A7) CCaotd7] D CCuclRR17} 2 o)) neE EFE A5, 47 2 o3 g
e A2 539+ du
® AN F Gl ElRelE e N, 0, Si, P2 S FolA AgE Aolw shiel Az 948 ne-34 42

bz A EIFekal g 1 WA 6070 ElHlEAEY RS Aade e F 25S viska, G-CedlElR
ofddAZ]= N, 0, Si, P & S FollA g Hol= shte] sz daks we-d4d dAzA Testa g
L WA 607iel sEzAEY WIS Aads e 27 5SS gudn. A7l GCudllHlzotE ]9

TAldel=, dEudr], denndr], deHdr], dAuaAdr], EoAdr], FAmedr], olaF=ed”
ol EZFEY. 47 CCedllEl=otd 7] B CCodllElZobd=77F 2 o) o] aele £ 45, 2 o9 1

= ME 53 5 v

2 PAA F CColEZA 7= -0A1(A71A, Aipe= 7] CeCeotR719E 711713, A7) CoCool HEI 7]

(arylthio)¥ -SAws(A71A, Ase 471 CeCeolE 71719 E 71Tt

= BAAM T C-CodlFl 2o A1 7152 -0A10i(171M, A= 7] C-Codl Bl 2ok 7SS 7hel7laL, 7] G-
CooBl Bl 2O E] 7132 —SAips(1 714, A= 71 CirCoodll Hl 2ot 719D & 7HelR1H.

B owgAM F 17 v £33k 25 (non-aromatic condensed polycyclic group)< 2 o]4be] ]zl A
2 Feso] gla, g A A=A eanks ¥Eokstar, £ AAZE -S4 (non-aromaticity) & 2=
7F 2w (& 59, a2 8 A 605 7H)S ougtt. 7] b Rl-wEE Svs 259 FAldd e,
B AN F 27F B-gE S30E 1F2 A7) F 8-gEEs 308 aF

= pi
3 BAT FEE 2E 2 1FS v,

B g F 171 v)-94EE e EE30e 1% (non—aromatic condensed heteropolycycllc group)= 2 o]t
o nE7F AZ EFEH dar, e FA YAZA g Qo N, 0, Si, P2 S FoA AeE Holx d}r}e
sE= dxE xgeta, a2t {11]7} - S 2 17F 258 54, 8429 1 JUX 608 7S ¢
vjstcl, A7) 178 v-wEEE SHEEs8E a5 FAddd e, JhEY ] so] EdHET. B wHAA F 27t
- 25308 12 A7) U b-gEE dEHESEud O 59d FRE e 27 s

2 BAA T CGCoZtBAIEY 2Folsd, ag-d4d A=A &

)

[
l-‘El
tjo
Hd
i
o
a)
U
Lo
(@)
=
N,
IS
o,
td
b
>
ll
1

E FeAEY aFe dviad. A7) GGARAZY DR BEE
DFY 5 A A CGZtRAEY aFe WA ge 3, A9/ e 1l 1§ wE ddd

719 22 27F aFd o du. B, A7) GCoZhEAIEE Eel dd® A]el sl we, 7] G-

CoZbRAIZE 252 37F 2% B8 47 259 F e & vdd "ol 7hssit.
B @AM F GCudlHlZAIEY Feold, 47 G (7t AEY 253 43 725 2y, 12-3d4 44

%_ Z
24, BA(EATE 1WA 609 ) 9dl, N, 0, Si, P 2 S FolA Aed Holw shito] 2 A}

2 HAA T, A7 ARE GCo?tEAEY 25, X3E CCodlHEAI S
71, A%k CCpdHlZAZ2EA/A7], Akd GG EREALAN7], Akd G-CodlHlZAS2LA 7],
A 8HE CoCooobEd7], A &E C-CodllElZotdR7], A8k 27} ¥4 St 5, 28k 27 v 43

%, A GCAlERgdd

= FE ST 25, X3 CCe@ 7], A3 CCepEAId7], A2 CCod71d 7], X2E C-Cod=t
A7l A GRS, Agd CCpalHlEAS2dd7], A8 CG-GAEREAEd7], A8E C-Cy
AEEAZFZEAL7], A3E CCaotB 7], X3 CoCoobBSAI7], 23HE Co-CoobHEI 7], 23kl C—Coo3ll
H2old 7], A8 C-CodlEHlZoldSA17], X348 C-CodlElZoldE 7], 38 17} v-W35 F3chsk o

§ 0 A8E U -43S dH2Egud a5 48] F Helw shie

TFa(-D), —Cl, Br, -1, s|l=547], Aohwr], HER7], ofnHi7], s|EghA| 7], s|=ghxinr],
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[0556]

[0557]

[0558]

[0559]
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CiCoodA7], CoCepZAD7], CCeo@71d7] L CCooE I A7

44, -F, -Cl, -Br, -I, 3l
CorlZE2E7], CCudllHIZAIZZEZAY], CGCAIEZLEAE7], CGCedlHZAZZEAL7], CCypotE 7,
CoCaolFE 52171, CCoobEEI 7], Ci-Coll Bl ZoFE 7], C-CoodllHl ZobE %2171, C-Coodll I ZOFHEl 271, 17}
H-gs 5908 a5, U v-REE 2530 25, -Si(Qu) (Qe) Qi) -NQuw (Qie), -BQi)(Qi),
-C(=0)(Qu), -S(=0)2(Qi) B -P(=0)(Q) Q) Tl A8d Hol= stz Agd, C-CE 271, CCe27d

71, CCeo71d7] R CiCo@E A7

[t

5471, Alokxr], YERY], opuyiy], sl=pAwy], d=gkzy], G-

CCAERZLEZT], G CoallEIZAE2EA7], G CAEREAL7], CGCodllBlZAE2EA D7, CCaotB 7],
CoCootE=A17], CoCootEE 7], Ci-CoallHlZotd 7], C-CodllHlZotESA7], C-CodllHlZoEE 7], 17}
-k S3ohd aF B b A0S SE RS uet 1

T4, -F, Cl, -Br, -1, =547, Alotwr], UERY], olu|t)iy], =i wr], d=etxier], (-
CoodA71, CrCo2AL7l, CCand71'd7l, CrCo@A71, CCoAlERLA7], C-CdlHEZAERZSZ7], CCyp
AZF2LAD7], GGl HEAZE2EAE 7], CoCepotE71, CoCaolE A7, CoCoolEE 271, Ci—Coodll Bl 20}
A7), CCodll | ZFE A7), C-Codl Bl ZeHEI 7], 17F v-03% F3ohd 1§, F v-was% duz25%
Aokt 25, -Si(Qa) (Qe2) (Qzs), ~N(Q1)(Quz), -B(Qo1)(Qe2), -C(=0)(Qz1), -S(=0)5(Qz) % -P(=0)(Qz1)(Q) Sl
Al dgE Hox stuR X#E, oA ER2EA7], CGCpdlHEAEZRLYAY], CGCoAIEE2LA L], C=Codl
HRAZ2LAL7], CCootE7l, CCaotESA7], CoCootEEI 7], C—Codll Bl 2ot 7], C-Co3l Bl 2ot
A7, CCodl el 2ol EE 27], 17} -3 @08 0% 2 1) w38 H2Edns 1F; 2
=S1(Q31) (Q32) (Qss), ~N(Q31)(Qs2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)2(Qs1) H -P(=0)(Qs1)(Qz2);

ol deE

271 Qu WA Qus, Qo WA Qs 2 Qu WA Qe AR S-8AoR, F4, F54, -F, Cl, Br, -1, 3=54
71, Aol UERY], otutr], =gt nr], dl=etxier], CCao2 7], CCudAd7], (o7
71, CCe@FAI7T, CCoAlER2LEZY], CCodllHZAZRLAY], CCAER2LALDY], GCodlHEAZZY
AL7], CoCeotH 7], CrCodllElZotH 7], C-Coodll Bl ZotH2A 7], C-Codll I 2o} HEI 2 7], 17} H|-WEgE =
s aF, U ¥-wEs duEEEdad o5, S545, F 2 Aoy] Sl Add Hox vz X9
CCoZ7], T4, -F 2 Aohwr] FollA Aes Holx bz X3he CoCoobd 7], Hisdr] 2 g7
oA Aded & gl

2 WAA F "Ph'e ddVE ulsta, "Ne'e WEVIE ofvlsta, "Et"e odEr]E oJw]sta, "ter-Bu' EE
"Bu'e tert-FE71E oudta, "OMle'E WEA 7S ongic},
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B HAA s IR AgE dAdTE o, 7] "RlEd T e, A817F "CCeobE
A7) el &3,
= BAA T "HEEr e "hEdrIE Agkd ddr)E uda. A7) "EEldT e, 22717 "CCaol
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ddd 1: 32 19 A
1) 3E A-39 A4

Pd(PPh3)s, K;CO3
Toluene, H,0, EtOH

A-1 A-2

3etE A-1 (20.2 g, 100 mmol) 3} 3FgHE A-2 (23.7 g,
3.0 mmol), ¥EFFIZIHUOIE (41.5 g, 300 mmol)E

H0 100 ml1E H7 sttt A&oA 308 ¢ ankel N2 B E

ARaoly. deow WY F A7) wg EFEL degd dAATdownn A4¥ A7

Aegste] &3t

iﬂﬂ JJr mETILks M) Sviz AdasvtEagY s

MS (MALDI-TOF) m/z: 314 [M]+
2) 3= A-79 A

Br
N7 (HO),B cl Pd(PPhg)s, K,CO4
] + L
N_ = \©/ Toluene, H,0, EtOH
A-5
A-4
g
\
O,B
PA(PPh;),. K,CO5
Sphos

Toluene, H,0, EtOH

esges

N~ ™=
1

100 mmol),
Zgt e T3k

SIHSd 10-2020-0073351

A-3

E]Ea}ﬂiéﬂﬁﬂézirﬁ%ﬂﬁ (3.5 g,
T =29 500 ml, oErE 100 ml ¥
(Bubblmg)ff& 5 Heste] 6A17F FoF wwk
= AqFsgint. fE=

B A-3 (14.1 g, 45.0 mmol)< 45 %

N/!

A-7

e A-4 (20.9 g, 100 mmol)®} 3}3E A-5 (15.6 g,

3.0 mmol), FEMFZIHUYO]E (41.5 g, 300 mmol)S Zg}2o] HFP3 &
H0 100 mlZ FH7 ek, ALoA 308 Fob wuksiy N2 vE3
ARSI T. Aoz Yzt & A7) vbE EFES HEE

ii“ﬂ TJr mEEEts A7) SvjE AyamvteaduE A3ste] k= A6 (9.1

MS (MALDI-TOF) m/z: 240 [MI+

3heHE A6 (9.1 g, 38.0 mmol)¥ IVETjE e (10.6 g, 41.6 mmol),

XEFFZIRMO|E (15.7 g, 113 mmol) % UAZFEIA(2',6'-T]H|EA]-

ol 200 ml,

th, Ao 308 Fo wuksl N,2 wEHs & H23to] 6AI7F Hob wyl 3F3)
of ArkgrozA Y AAE clssidnt. HF

A aPate] HetE A-7 (7.8 g, 23.4 nmol)S 62 % FEE

g, 1.1 mmol),

23 (SPhos, 0.8 g, 1.9 mmol)= Zg}2T0 FY3t & EF

]_
A7) e EdEe e
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MS (MALDI-TOF) m/z: 332 [MI+
3) 35t 19 A4

O,B
|D o\
Pd({PPhs)s. KZCO
+ OO N\ Br mv( 3) 3

Toluene, H,0, EtOH

1] 4
N
‘ A-3
A-7
BBr, K,PtCl,
CH,Cl, ACOH, CHCH

3= A-7 (7.8 g, 23.5 mmol)¥} 3FE A-3 (7.4 g, 23.5 mol), HIEFVAEYAIEATZTIE (0.8 g,

0.7 mmol), ¥E}FZIEUYC)E (9.7 g, 70.4 mmol)S AT T3 T EF 200 ml,

40 mlE AH7skSlth. A2oA 302 &<k ket N5 WEd3 F F25ke] 6417 ok

W4g & A7) vhg ERES dugd e sa AdE AHE AFHEsith. o
N g2 AgazEntE gy E 13t 8§35 A-8 (5.9 g, 13.4 mmol)S 57 %

MS (MALDI-TOF) m/z: 439 [MI+

538 A-8 (5.9 g, 13.4 mmol)S UFEME 120 mlol] 52 F AL BYUoA &= 0
YHIZRHEE (20.1 ml, 1.0 M Solution in MC)E 3] A7igk & 4A13F F<2t wulslglcy. ghea=nfE L
Ayl = s3HE A-80] o gloiAlE RS I F S
A aAE oldolA ol xe} wEBIAS Y SvE APIReED
6.7 mmol)S 50 % &= AU},

MS (MALDI-TOF) m/z: 425 [M]+

3etE A-9 (2.9 g, 6.7 mmol)S 290 mle] oA EAFT} 30 ml = HEZGZZ2Z
ZEYO]E (3.3 g, 8.0 mmol)E& © H7blvh. A7) ¥k EFES wRk EFote] 2443 2t THEEkitt.
FroE 2EE A3 F AFTIHUYE %ouog T F E]%iiﬂi 5 o] &3t f715E FEIAUT.
bt adlES 7150 9a 304 wEkek & o3ste] 4ozl f7)F t dact. Add
1A fEReded m2wiks ) SR ﬁﬂ*iiu}ilaﬁﬂ st .5 g, 2.4 mmol)
S 36 % TEE AU,

©
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o

MS (MALDI-TOF) m/z: 618 [M]+
Fso] 47

10, 20, 30, 40: &7 WP 2zt
110: A|14=

150: f71%

1900 A2A=

210: A 1735

220: A|278 =
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