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[0237]

[0238]
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]
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de, €78 F45(dE 84, gEWLi), YEFWNa), ZFK), FH5Rb), AlECs) 5); &2
€9, WEEBe), vlavlEMg), Z4#(Ca), 2EZE(Sr), vE(Ba) 5); dol #&(ds &4,
EEl5(Ti), AEZ2FZFZr), s, vhts(V), B Nb), &2 (Ta), ZAF(Cr), =¥E2d(Mo), BH=H
W, F20n), BHIAVE(Te), dFRe), HFe), FHFRW, 22F0s), ZTLE(Co), ZFRh), o+
(Ir), YZAWNI), JJ’E]rH(Pd), M (Pt), T2l(Cw), =(Ag), 5(Aw) 5); olF F&(dE &9, ofdUn), &
F(In), FA(Sn) T); TERHO=E F&(dE 59, @FEPd(La), AlE(Ce), iﬁ‘rﬂlLE]fr(Pr), vl e o & (Nd),
Z29E(Pm), /\]'U}H(Sm) 2% (Eu), 7}%31#6*((}(1), EE(Th), g=22%0Dy), EH0o), A& (Er), EF
(Tm), °lEHHb), FHELW 5); & & 5 3l

1l

A7 EwEe de, AE26S), SERYSH), 2FE(Te) 55 23 + At

A7) vgEe] de, 42kAa(0), FEAAME 59, F, Cl, Br, I 5) & 23 5 ot
o

A7) T4 AEtEe o, HXAE Lxlol=(dE W, WO, W0, W0, W0, W.0, 5), ¥lUE 2Alol=(dE &

W V0, V05, VO, Vi05 5), EEBE Ao =(Mo0, MoOs, MoOz, MoOs, Mo0s 5), dlE SAtol=(dE 59,

271 =55 gEAs=e de, oY 55 dRASE, gy EuS dRASE, ol 55 A=, A
olF v dEAsl=, drvols 55 FRASE T T ¢ U

A7) gy 34 2 A8 E9 o, LiF, NaF, KF, RbF, CsF, LiCl, NaCl, KCl, RbCl, CsCl, LiBr, NaBr,
KBr, RbBr, CsBr, LiI, Nal, KI, RbI, CsI 5& ¥ & 4 9it}.
A7) ozhe] EEE stz AlslEo] o, BeF,, MgF,, CaF,, SrF.,, BaF,, BeCl,, MgCl,, CaCl,, SrCl,, BaCl,,

BeBr,, MgBrs, CaBr,, SrBrs, BaBrs, Bels, Mgls, Cals, Srls, Bal, <2 X3+st 4= Qlt}.

A7) el & FRAEES o, Eelg SRASE(AE £9, TiFy, TiCly, TiBry, Tily 5), AE232F5 &
2ASE(ANE EH, IrFy, ZrCly, ZrBry, Irly &), 3Zw EEAsE(45 €9, HiF, HICl,, HfBr,, Hfl,
5), vhitE SEASE (A4S &9, VR, VClz, VBry, VI; 5), UQH Z2ASE(dE W, NbFs;, NbCls,
NbBrs, Nblz %), @& &273}%(d S &9, TaFs, TaCls, TaBr;, Tal; %), A5 2ASE(4E 59, CrFs,
CrCls, CrBrs, Crly; %), =888l 2 A8 E (& 59, MoFs, MoCls, MoBrs, Mol; 5), ©H®l 2785 (d
£ EW, W, WCls, WBrs, WI; &), B3 @2AsE(d4E5 £9, MoF,, MnCl,, MnBr,, Mnl, ), HIav& &=
A2 (5 59, TcFy, TcCly, TeBry, Tcl, ), g TRASE(E 59, ReFs, ReClz, ReBry, Rel, %),
H SRS E(AdE 59, FeF,, FeCl,, FeBry, Fel, §), FH& T2AsME(AE &9, RuF,, RuCl,, RuBre,
Rul, 5), 22F EEAZFE(4E &, 0sF,, 0sCly, 0sBry, Osl, 5), ZUE FRAGFE(4E W, CofFy,
CoCly, CoBrs, Coly %), 2H Z2A3E(E EW, RhF,, RhCly, RhBry, Rhl, %), o8l F2AIFE(AE

W, IrF,, IrCly, IrBra, Irl, 5), U F2A3E(dE EW, NiFs, NiCl,, NiBry, Nil, 5), Zetg 273

& (dE &9, PdF,, PdCly, PdBr,, Pdl, %), Wa Z=Ast=(eE 59, PtF,, PtCl,, PtBry, Ptl, &), ¢

o

St A E (oS W, CuF, CuCl, CuBr, Cul &), & S2A3E(= &, AgF, AgCl, AgBr, Agl 5), &
SF2ASE (A E £, AuF, AuCl, AuBr, Aul §) 5& 28 4 .

7] Aol & FRASFES o, ofd d2AStE(AE £, ZnF,, ZnCly, ZnBry, Znl, &), 1§ &=

stz(ds &9, Inl; 5), 74 @=As}=(d5 &9, Sn 5), 5 TIE 5 U

Y

A7 Fefole &4 FRASMEY o, YbF, YbF,, YbFs;, SmF;, YbCl, YbCl,, YbCl; SmCls, YbBr, YbBrs,
YbBrs SmBrs, YbI, Ybl,, Ybls, Smls 5

fllo
H
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[0257]
[0258]
[0259]
[0260]

1248 (monodenate) BIZF=, 22bg] 23t=, 3xbg] Bit=, 4xkE] =, 52 2=, 64}

E X
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)

FA =
- 37 -

hya

F 9,
AL

=
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| s}sha] 4012

, A71H o2 FA (neutral)
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[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]
[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]
[0281]

[0282]

[0283]
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<3}aha] 402>

(Rao2)xc12
A7) 8kaa] 401 2 402 =,

= Aol w5 (& 59, olduwr), Wa(Pt), Feha(Pd), £28(0s), BITH(TI), F(Aw), stZgHE),
2% (Ew), H24/(Th), ZF[Rh), @wRe), 5 FF(Tn))o]aL,

Line 7] 884 4022 FAIEE 2I=0la, xcle 1, 2 & 30]aL, xclo] 2 o]dd A$- 2 o3 Ly
A FAsAL Holstu,

L= #7] BlZ=0]al, xc2+ 0, 1, 2, 3, T 40]3L, xc27F 2 ol 4d A$- 2 o] Lipe AR SLsAY
spolapa,

Xin B X AZ SHH0Z A4 EE ghaola,

22 A BT A= A2 SHAOR, GC7tRAIEY Ta, B GCodHRASY 15e]a,

T @Y AF, #0-*', #S-*'  *C(=0)-*', #NQup)-*', *C(Qu)(Quz)-*", #C(Qu1)=C(Quz)—*", *-

X3 2 Xue AR 5H™o=Z, 33t A3(dE 59, T 2% == =99 Z28), 0, S, NQuz), B(Qua),
P(Qu13), C(Quiz) (Quua) EE Si(Quuz) (Quuu) ol L,

A7 Qe A Quueoll tigh Ao 2bzk B wgAlA F Qo uigh WS Fxsta,

Rin B Ripe A2 SHHOR, F4, T54, -F, Cl, -Br, -1, 3|=547], Aolwr], UERY], Hojx 3}
o] Ry 2 X3 EE BIX3E C-CodZ 7], HAARE st Ryp,2 A3 e HX3E CG-Cp@FA7], A=
S| Ryp.= X3 = BXEE CCoIlRAIEY I, do% 3] Ry= X3 & H]X3E C-Cedl Hl =
Alg" 2%, -Si(Quo) (Quos) (Quos),  N(Quor) (Quoz),  —B(Quo) (Quoz),  —C(=0)(Quor),  =S(=0)2(Quo1), HEE
-P(=0) (Quo1) (Quo2) ©1 2L,

A7 Quor A Quezoll Bie Ao Zbzk B wgAlA F Qo oigh WS Fxsta,

xcll 2 xcl2e A= SHHo 7

-
=
x
=
Lo,
ox
iy
ofN
ﬂ
°
o,
=

&71 sheha] 402 T o« B o' ZhzZF A7) sheba] 401 T Meke] AjE AfolEo|tt,

5 B, 471 84 402 T 1) X daolal, Xipw BheZY, Ex i) Xt XeZl 25 24d 5

et

e d=ZA, A7 ek 402 F xclol 2 o] Af, 2 ol L & 2708 Y A AEAHo®

(optionally), AA7IQ TiE T3te] A= AAFHAY, 2719 18] Ape ABHORE, AZ47| Tps &34
ke

=1
AR A49 = vt (817] 3¢S PD1 WA PD4 2 PD7 FE). A7) Ty E Tyl iz A
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[0293] <g}sha 501>
(Lso1)xar™Rs01
Argo—T—(Lsoslxas—N
{Lsoz)xd2—Rs02
[0294] xd4
[0295] 471 skeka] 501 &
[0296] Arsor, Lsor WA Lsos, Rsor B R A2 HHA o2, Aok dfito] Ry, = A3 Hs B3R C-Co7t A E
1w, Ao 3hte] Ry, A3 T M X8 C-Codl HIZAIE 2] 150l L,
[0297] xdl WA xd3e M2 Egxom (0, 1, 2, £ 301
[0298] xdd= 1, 2, 3, 4, 5, & 69 5 Q).
[0299] A& 5o, A7 384 501 F Arsp 370 o] o] EmAEE OFo] AR HFFE FE AF5(dE 59, <
Edidl O, Adeldl aF, deldl OF )& 2 F AUk
[0300] o2 dzZA, A7) 8eha 501 F xdds 29 5 9
[0301] A= Bof, A7 ¥4 “HELE §7] 3FE FD1 WA FD37 % kb, DPVBi, DPAVBi, T o9 9ol %3
X3 5 Ak

®

OO oo o
QI e QLX) <g
@ FD1 ’@Fm b@ FD3 O FD4

[0302] FD5 FD6& FD7 FD8
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[0306]

[0307]

[0308]

[0309]
[0310]

[0311]

[0312]

[0313]

[0314]

[0315]
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%& ‘iﬂ

OO é
OO
‘ FD31 FD32 Q 33 Q

Ye® X s'< )
0000 @r ’ @ @%

FD35 FDBS

DPVBI DPAVBI

T A T AR F8 BEEs Ad 3 0E vrAYSTl skl Ad dFS HET + de dd9 39
= TolA dgdE 5 3o

;>
o
N
2
rO
oftt
o

=) 1’ a1
'
il
o

{ ﬂ?-"
ol
ot
2
T
2
vy

i
D
=
1%
o
N
2
rO
oftt

d FE ool u} F EHES AdFF v
A @ (eV) 7Fe] ZFoliE 0eV o] H 0.5eV olEtd 4= i), %7] A4 FF EAHE AFd olvx] #(e
VI 47 A ¥ ERES] A5 oA #@lll(eV) kel Aozt et niel e HMYE vEFgoN A
7] A @G THE F AT A 45 FERe Y9olyA] o5 (up-conversion)©] AFH O o] Fof
A, 7] W AAH10)9] HE 528 To] dddE F vk

o

g3 THEE, ) Hojx sy Ax =Y (dE W, JE 253 22 oo Ax-3
1 electron-rich C3-Cg cyclic group) &) 2 Hojx 3slte] dxl JAE(AE EW,
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[0316]

[0317]

[0318]
[0319]
[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]
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AZAbele 57, Aot I, 1 AA-ZFA FEA& CCo A1E8 ZF(xn electron-deficient nitrogen-

containing C;=Cg cyclic group) 5)& %3 EA, ii) E42B)E FFHA =35 2 o)Ay AZ8 a8
S X3 GChp ZEMEY 25S X8 54 o5 g 4 o

71 A B EHNEQ 4=, 7] 3§E DFL WA DF9 & Aok stus X3 4 ok

¢

J@F\//CL @ N QC O
O O cnzcm

DF1{DMAC-DPS) DF2{ACRFLCN} DF3(ACR5A) DF4(CCZTA)

@ ©§ O ¥ Y© Q 4<
—@—ﬁ,

(5 b
DF5(PIC-TRZ) DFB(PIC-TRZ2) DET(PX2-TRZ)

Q
@ O ] N\©
@E?gﬁ@ “ﬁﬁ)

DF8(DABNA-1) DF9(DABNA-2)
[FAA ]

A7) HFTE AHE 2T Ao

2 BAA S, FARE BtEA sRrEe] A4S ouisi, ZAA ] AV whel ohekst wag 3ol 3E W=
¢ e doe 2SS ¥x3E 4

A7 FAHY AAHL, dF 9 9F 1 om WA 10 nmE 4 AT}

A7 AR FA ss 34, 77 55 38 2 ¥, 24 oI YA 3 e o9 fAEE ¥ sl
o8] A= 5 9l

A7 4 88 AL 7] Sl ATA EAES 3 & A dA 2AHES A= wiHeln, A3
Aol AT w, §7] §u7l AA=HGA S A wmdel wiE BAA S sta, A AAY AF
S xAsr] wil, F7] F% 3ks Z=Z(MOCVD, Metal Organic Chemical Vapor Deposition)o]u Ex}A of ¥
YAl (MBE, Molecular Beam Epitaxy) &9 71’ S#HEY o &olsta, AHE9 34E& 3, ¥AH YA
AAE Ao 4 Q.

B71 FAR L, 11-VIS WA shghs; [11-VE REeA] 3peke; T1I-VIS RbeA] 3heks; I-I11-VIS WheA|
SheHE IV-VIE REEA 33E; VS 94 e 3gaE; T o9 999 235 X288 + Ut

A7) 11-VISE WA 3gE9] o= CdS, CdSe, CdTe, ZnS, ZnSe, ZnTe, ZnO, HgS, HgSe, HgTe, MgSe, MgS %
3 e o]dAh 3FE; (dSeS, CdSeTe, CdSTe, ZnSeS, 7ZnSeTe, 7ZnSTe, HgSeS, HgSeTe, HgSTe, CdZnS,
CdZnSe, CdZnTe, CdHgS, CdHgSe, CdHgTe, HgZnS, HgZnSe, HgZnTe, MgZnSe, MgZnS 53} 22 494 3gE;
CdZnSeS, CdZnSeTe, CdZnSTe, CdHgSeS, CdHgSeTe, CdHgSTe, HgZnSeS, HgZnSeTe, HgZnSTe 53 #& A4 3t
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[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]
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A7) 111-VE wrA] 8hghEo] o= GaN, GaP, GaAs, GaSb, AIN, AIP, AlAs, AISb, InN, InP, InAs, InSb 53}
2e ol94 33HE; GaNP, GaNAs, GaNSb, GaPAs, GaPSb, AINP, AINAs, AINSb, AIPAs, AIPSb, InGaP, InNP,
InAIP, InNAs, InNSb, InPAs, InPSb, GaAINP &3 2 44 33E; GaAlNAs, GaAINSb, GaAlPAs, GaAlPSb,
GalnNP, GalnNAs, GalnNSb, GalnPAs, GalnPSb, InAINP, InAlNAs, InAINSb, InAlPAs, InAlPSb T3 Z& AR

shetE; e o9 999 x3hE EFE 4 vk, 9, A7) III-VE vieA] SFES 15 948 o ¥

2~

e 4= ot 11 942 v £33 [11-VE WeA 3329 o, InZnP, InGaZnP, InAlZnP 5& X3
2=~ 0

ES

i)

(]

A7) 111-VIF ¥bes) 3kghEo] o=, GaS, GaSe, GasSes, GaTe, InS, InSe, In,Ss, In,Ses, InTe 53 #& o]
B2 SFE; InGaS;, InGaSe; 53 722 A4 SFE; T o9 d99 =3 S g 4 9o,

A7) I-111-VIE wreA] 31829 o=, AglnS, AglnS,, CulnS, CulnS,, CuGaO,, AgGaO., AgAlO, 3 & Ak
olo] ol %3S g 4 Ut

A7) IV-VIE dbes] 3829 o SnS, SnSe, SnTe, PbS, PbSe, PbTe 53 72 o]¥4 3+E; SnSeS,
SnSeTe, SnSTe, PbSeS, PbSeTe, PbSTe, SnPbS, SnPbSe, =, SnPbSSe, SnPbSeTe,

SnPbSTe &3 Z-& AM A SgHE; e o] oo 3 & ¥3ed —’F %EP.

a2 BRHE; &

rir

w2
=
=5
o
;_]
@
ol
& q
N
14
O
>
jaka]
rlo
B
ot
t

@, 47 PP Y Aol LW A7) 9re FEs 2T WY P2 i mol-d oF Tx
g 7ba & Ak dE Bof, 4] Fofol EFE B 4] Ao XFE BAL A= Hol @ &t

B @
. smojs} A9 AWE o] EARE Axe] FE FHoE a5

b

F5, 2u5 Eb ugse MakE, WEA H8E EE os 2% 52 &
= HFE9] AR dE Si0,, AlOs, TiOy, Zn0, MnO, MnsOs, MnsO,, CuO, FeO,
F€203, F6304, COO, C0304, NiO %jﬂr ZEL% O]%_/]\_ i]—%"%, MgA1204, COF€204, NiFBQO4, COMHQO4 %“T’/} ZELTO: }1\:]{%_/;\_

e, e ol9 A9 23S XY F Ark. V] vEA EFEY de, 2 BAAd ZiAE bkt
2 11-VIF ¥beA] 3letE; [11-VE wbeA] 3H5HE; [11-VIS wh=A] 358 [-111-VIS WA 3hstE;
IV-VIF Wt=A] ks, Hv ol9 99 23 & X308 & Q. odE 59, A7 H=A sgE2 CdS,

CdSe, CdTe, ZnS, ZnSe, ZnTe, ZnSeS, ZnTeS, GaAs, GaP, GaSb, HgS, HgSe, HgTe, InAs, InP, InGaP, InSbh,

AlAs, AIP, AISh, L= o]9] ¢Jolo] =& ¥gd 5 3

PAHE oF 45m o3k, FAHOEZ o dom oI5, U TAROE oF 30m olske] WY A

= (full width of half maximum, FWHM)ES 7} 4 glow, o] WA MEEi; AAIAHES A4

ATk, EgE o]y g YRS FI TFIHE F2 A wWdo =z wEy ek, F Aokl ddE 4 Q).

w3, FARe FHe AR R F, A=y, v ZHAE (nulti-arm), B2 QA (cubic) o] vi= ¢
o

[}
A, vhe B, thestolol, vhe A%, e 2 44 B9 FuY & v,

A7) SRR A7IE 2EFoEZA, olyA] W e xdo] TheetER, A aEFolA thket g e
s 98 5 Urt. A AE e 379 YRS Ao RN, ofF] gge] s WEse B aAE
TEE & Q. FAHo R, Y] dARHe AviE A, 54 d/nE AAge] EHLEE Aud 5 gt
T, A7 FAEY AV E v Ao do] Ao, WiagS WEIEE FAE 5 .

[Z7F5(130) 5 AR =4 99]

A7l AR 4 A9 i) 9Y EFR o]Foj AW (consist of) TFUFOZ o]Fo W (consist of) ©HE TF, ii)
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T Mz el 243 I ddF o o] FofXl(consist of) ©F FE EE Qi) HFE MR Aold
=4S XA 5o S5 2 v 72E VM ¢ G

71 AR wE 9, WS, A AAS, A4 24T, AR FESEIL), AR FUS, T ol dd
2% ¥4+ v

dE Eol, A7 AR £E dde, AT oRTH AdR ATE A FES/ A FUS5, BT AAS/ AR
FES/AA FAT, AR 2ES/AA #ES/AA FAS, B WAS/AA FES/4A4 TS SO TS
7 4 sl

) A4 54 Qe F MNE, 4T AAE, A4 24% 2= 94 54

=
C1=Ceo cyclic group)< X33t F5-H|EH (metal-free) 33AES X 4 .

e 5°1, 7] A 54 242, 7] e 6012 #AE ges 29T 5 3o

<s}sk4 601>
[Ar 601 ]xenn=[ (Lgor) xer=Reo1 T e2n

&7 88k 601 7,

Argor, F Lo A2 5HH0 R, HoJi 3} R, 2 A Z = HIX B C-Co7tHAIEE 13, v Hok

U9 R AF EE WATE C-CoA M ZAFY 15w,
xell& 1, 2 == 30|11

xel&= 0, 1, 2, 3, 4, =& 50]a1,
Reoiz, HOE 39 Ry, 2 AZ = HXEE C-CoZtRAIEE 145, HolE 39 Ryp,2 A ¥ = v A F
" CGCeollHZAIEE 15, -Si(Qsor) (Qaoz) (Qeos), —C(=0) (Qsor), —S(=0)5(Qs01), B+ —P(=0) (Qao1) (Qeoz) ©1 AL

271 Qor A Qaesoll e AW Z2F 2 Al 5 Qoll e A& Fxshal,

xe2l+= 1, 2, 3, 4, T+ 59]a1,

7] Argor, Leor B R & Aol= dtubs A2 SYH o, Holx o] Ryp,2 A& = BAgE o A3

AR FHdE GCeo AEE 2FY F ATt

2,
i

Sol, 47 A 601 F xello] 2 o4kal A% 2 ool Arg® W AL Bahel A Add F 9

n

f

2 =24, 7] 83 601 T Arg> A8 = HIAEE dEGA IFY Ak
il

T O 24, 7] AR 5 9L 5] sheh 601-12 FA|

F
r

<3}sta] 601-1>

{Ls11)xes11—Re11

Xe14 = Xe15

Rg13——(Ls13)xes13 Xe16 (Le12)xe612——Rs12

27] 8heA] 601-1 &,

Xeut N BEE CRa) o], Xes™ N HE C(Res) 013, Xog= N EE C(Rae) €13, Ko WA Xois 5 Aol%E 3hte
No] iz
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= A% e v 8 GGl HZAIE2Y 25Y F AT

=
A E= vARE CCo7tAI 2 s, H Aol sk R,

i
|l

o], A7] 3k 601 2 601-1 5 xel ¥ xe611 WA xebl32 M= HEHHo=, 0, 1 &= 29

¥ 2

o}
A7) AR 54 sgE] dalE 7] 8gE ET1 WA ET49 % &bub, BCP(2,9-Dimethyl-4,7-diphenyl-1,10-
phenanthroline), Bphen(4,7-Diphenyl-1,10-phenanthroline), Alqgs, BAlq, TAZ, NTAZ, H¥x o]9] 9lojo] =3t

O

ET13 ET14 ET15 ET16
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

SIHSd 10-2022-0161566

2 olmali, C-CuaAlHRARY 2F, B oo, -84 A=A dHZ A4S ¥ LIF B2 1)
A 609 AFe 2 @t A7) CCutRAEY OF L CCuAHRARY 1% 47, Uld 1w

=~
ool WuAFE 1§ ®i 2 o4 ;s A H@uel Yt FeAEY 1FY & vk A B,
A7) CCuA M ZAEY 259 ne-84 A45E 3 WA 614 = ek,

e

YAA 5 AEY 252 37 GCe?tHAIZE I3 2 G CodlHEAEEY 1% BEFE XLEF3.

B WA F o A=Y CCe AEFE LE(n electron-rich Cs—Cg cyclic group) L8] Al FolojE|&
C I

A #x-N=+'E HIEES gAhG 3 A 609 AEE IFS U, n AA-ZRBAG T -G A1EE I
(m electron-deficient nitrogen-containing C;—Cg cyclic group)& i8] Al Ho|oJE|ZA] s-N=«'Z X33}

g 1 UiA 609 SEHEAZY 15S onE.

dE 591,

871 CCeo?tHAEE 152, 1) 1§ T1 B ii) 2 o|d9 1F Tlo] AR 38 53 1F (dE 59,

AlgEdeyQl 25, ofubte %, mEREd a5, WAl a5, A9 s, vzEd i, ofEd e,
egtdl %, Edudd

A 1§, oAU 2F, AP F, AVED 1§, FEGA 1F, T
%, stoldl F, Avtol4l 1F, APl 1F, Wehd 1F, PLU O, dTen F, o
A F, Ae 0F, FAA 0F, =R 0§, ou%d 0%, Jd OF, 2R 1§, Svoz-uETe
9 %, MEEFed 1F, AundiEd 1%, b odumetEdd 18)d 5

A7 CCeodll I ZAIEY 152 1) 245 T2, ii) 2 o9 15 T2/ A2 F3d 33 2F T+ iii) 1 9]

o] 1 T29k 1 ol I Tlo) M2 39 £33 & (oq]g

JE I%, Hxds 1F, HZEIE 15, oadE I+, il o
T E, MxHed a5, dEsd 25, ke OE, dixdE aE, giEEes OE, g o
w, HETHE s, dERIEE E, AERFRIEE CE, MEEd eTkE SE, HERdERhE
I, MERQERIAE OF, ARIE 1, aﬂ&»}zi%a T, WEu E]O.ﬂ 1-‘3, ARG IEAE
T, MEFRUHEFS 25, dFRuizE e OF, W xr 1& R CUEE E, o]

= %, EFokE O, SARE OE, olHAE F, if\MOF* IE, HelE 1%, 1iH°}€ IE,

=
obtlobE 1, WMEIBRE F, WEeMUE IF, WESAE 1F, NEolLAE 1F, NxElE 1§,
Mol hElobE 1§, MY 1F, WAV 1§, Ak 1§, A0 1§, Edobdl 1§, Axd 1§,
Oliﬂ%% EE N ES HEdidEd 2%, ASUD 2. LrANAL 2%, AAF 27,

d aF, Aled a5, =g I, L‘rEE]ﬂ%l a%, ovvzxIEd 1F, o
HIDPZJMHID] %, oHgRE Rl F, ojuthx AE} , oMt R 3%, oAE i,
OMAEF L g, oMAUMERAE F, oAU HIEEM 1F, OPXM ZHFE 2F 5)Y & Ja,

A7 1 AA-HY CCo AlEEY 2HFLS 1) IF T1, ii) 2 o9 aF Tlo] A= F3Td 5T 1F, iii)
% T3, iv) 2 o4 1F T37F AME SFE FFF OF e ov) 1 oY 2F T3¢9 1 o9 1F T1o] A
1 A

= %%L% jf;:]@_' —j—% (Oﬂ% %E’i, 0}7] C3_C607]'E.}\]§&|] —j—'ﬁ‘, 1H_5—i|% —j—%, /é% —j—%, E%(borole) —j—%,

2H-91E %, SH-9E %, Hed a%F, ¢ 2w, JE OF, dXdE OF, UZEJIE OF, oidE
2, WEoIARlE I, YZEoIARlE 5, WERdE E, WxEes 1% Wz 15, ks
I, HiEdE a5, gixE e a5, yilEFd 245, JderhhE O, Cﬂ%iﬂﬂ}i a5, W=
27hE a5, HxEdwerhkE a5, dMRdEEImbE Oa, dxdERs H&* a5, HMx7hE aE, Al
UIZEFH 25, NMZRYUYIZIEEQLH 15, HRYZEAE &5, HERFE2UNZRFdE 15, qﬂi%iﬂﬁi¢l€]
el 15, WlxEexrulzE e 15 F)Y & U
A7) AA-ARAE FELE GGy AEY IF2 1) I T4, ii) 2 oY 2w Tk ME SF3E H3E 1
W, 111) 1 ool I T4sk 1 o] T4 Tlo] M2 34 F9& 15, iv) 1 oo IF T4ek 1 o739
I T3 AR S59E F3/E 25 T ov) 1ol I T4, 1 ol i T1 B 1 ool I T37he] A
2 39 598 25 (dE 89, ddF 2, oMuE: IF, EdokE Iw, FAE I, olHAE i,
SARHOE 5, ElokE: 5, ol&EolE I, ElottolE: Iy, wlxvgE O, W=olvgE: 15, wWx

SAE 2§, NEIHAE 1§, WEEE 1F, MEolkEolE: 1§, ded 1§, vy aF, e

_53_



[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

ZIHSd 10-2022-0161566

L, TR 5, Eeldl A, AEd 2w, oY Aw, WEFEd 2w, MEolidEd dF,
FHAY OF, MEFEdd OF, AUEY O2F, d2AYEd a5, YEEY a5, AEd s, g
A 2w, GEEEY g, ovvxded af, olntEyvY fE, ouuEE

a5, omuEIAHT a5, ok S, ofAER el T, oA
e T, oAUl OF )l ¢ gl

A7) 2% TIS, AEREZEI O5, ASEFE I5, AR a5, AS2IA a5, AEEEd O5,
AZFESE O5, AZEFE 25, AZEAYN 25, AZEAEYA 25, AZF2H 15, AF2IA
, NE2Fd %, olttureh(adamantane) I, x=EXH EuH(norbornane) (FEi, HAFE[2.2.1]13
(bicyclol[2.2.1]heptane)) L3, =2 R Exl(norbornene) 13, BIAIEZ[1.1.1]1E (bicyclol[1.1.1]pentane)
1%, BIAIER([2.1.1194F (bicyclo[2.1.1]hexane) 1, HIAEFR[2.2.2]8% 1%, T Al 1

A

o],

7] 3% T2, 9 %, Hed 25, -9F 2%, AE 2%, EE(borole) &, 20-¥ & 1%, 30-9
2 OF, ouugE a8, JgE aE, EfoE 1%, HEHE OF, SAIE IF, o|&AE(isoxazole)
I3, ZAME %, HolE %, olA&HolE IF, HoltolE IF, ofAHAEE IF, oMAEE IF, HE
d a%, Jevd 25, 22 25, JEuRl 2§, Efolxl %, HEZX a5, AEEd IF, oHt
ZYd 2%, U3 EEIE 5, JHEgd 1%, HEHSEEYYd 1%, ts|=EIYd 15, IAEER
Ayud 25, HEGSEadeud 25, Ys|=2dgud O5, 923 25, dEGS=Edgz] aF,
gal=zggtd 15, HEHS =29zl 15, B Y2zl 1Fola,

A7) T4 T3, ¢ 4, Hed a5, IH-9E 25, AF 5, v EE(borole) IIFolal

A7 2% TAw, 2H-91F T4, SH-¥&E 14, ovuE I+, dHgF %, EdorE aF, HEHSE 15, &
AFE 45, ol&FAE(isoxazole) 13, AU OME &, ElobE 14, OlAEorE &, EoltolE: I, of

AT 1, pANE OF, U E, FenlR oF, Skl 0F, ok 0§, Seekl g E
HEsk 15 5 A
2 YAA F AIEY OF, GCtEAIEE 5, CCedllHIZEA|

Z9 ) AR-7Y CCo AEE IF
Ee on AA-ERAR FELE CCy AEE AFoldt &ol=, Za &9

I%,
7h AbE stk e] el uhEl, qlefe]
ol Fe5] = 2w, UF 2§ EBv W aEdE 89, 27 2F, 3 2%, v s 94
ot dE 5ol Al aF"e WE aF, ddr], AdAY] e ¢ /e, ol "l el 3
TEe weh, FYATE SolshAl ofsd 4 gl Aot

A 501, 7} GCu7b2ASY 25 R U7F CrlodlHZA S8 59 o, G AS2L¢d7], CG-CodlEH =
ANFRAA7], GCANFREAL, CrCpdllHlZAZFRZLALY], CCpotd7], CCodlElZeldr], 17} H-1
5 S 25, R UF v-NES EHESdaTe O5s 23 7 A, 27F GC7tEAEE aF 31
7F CrCodl I ZAE S 259 o=, Gl 2EAA7], G ol HRASREAA7], (oAl F2LdAdA7],
CrCodl I ZAZRAAE ], CoCootd ™7, Crloodl Bl 2o 7], 27F v-33= F9ud 15, R Agd =

v g 27F v-wEs dHES v a5s £9d 5 v

uls

2 WA F (e Z7e, '
oulsty | ole] FA|ddl=, WEY], ¥, prX2H7], oAXEHY|, p-FE7], secFE7]
tert-5-97], p-AE7], tert-HE7], WoHE7], o]AFET] sec-HE7|, 3-HE7], sec-o]4F
7], ola&AY], sec-@A7], tert-8A7], m@E7], oAHEY], sec-REY], tert-HE7], -
g7], sec-=g7], tert-%87], nrx=d7], olAxd7], sec-x=d7], tert-%xd7], n-dA7], o4

td7], tert-dld7] Tol XFHET. B HWAHA F C-Cer A= 7] CCeodA7] TS FRE e 2

7FHdivalent) &S <9v|git),

Er
N
=
N
2

o
rx
oft
t
ally
Shs
R
oft
R
o%
I
)
Lot
N
Er
)
)
S
S
3
.
4

[

B A T (AL, GCepdZArel 57 e ok sy o]de] eAa-8th o]F ZAdS Xg3l 1

7F g3l aFS 9usiy, ole] FAldel=, dHdr], Z2Hdr], FEHdY] o] XdEY. B PAAM F
CoCor& A A= 7] CCepE A7 5L F2E 2= 27F 275 9v|siy,

AN T G CepE71E7E, ClodZ7e T3 s Edo] st o]4e] eai-v4 A5 ZAS

e
i
rt
—



[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

SIS 10-2022-0161566
7F ®&eba aFS onjsid, ole] fAldel=, olEldr], LRIy Fo] T, B WA T CCedT]
7= 7] GCed?1d71et 598 28 2 27F 2FS 9v|git.

2 YWMA F CGCoudFA7IE, 0An(Ad71A, Ape 7] GCeZZ71) 9] 8etals 2= 17F 135S w3
W, ole] FAlde=, HEAY], d5A7], o]AZRIKA|Y] Fo] EJHET
X

A T CGCoNEREA7]=, B2 3 WA 109 7F 23} gelea ASY Ia& ovshH, o9 T4

5

dof= AR I7], AS2ZHE7], AS2ZIHE7], ANE2IAH7], AS2IE7], AE25E7], oitivterd
](adamantanyl) =21 e 7] (norbornanyl) (B, HIAIZE[2.2.118 97 (bicyclo[2.2.1]heptyl)), BHIAIZFE
1.1.113:€e 7] (bicyclol[1.1.1]pentyl), HIAIEZE[2.1.1]&A7](bicyclo[2.1.1]hexyl), HIAIZZ[2.2.2]5E7]

—

50l i@%ﬂ'. 2 HAA T G CAIEREAAN7 = 47 GCAIERED79 598 28 Ze 27 258
ojw| g},

2 HAA F CCdllHIZAIERZE A7, &4 94X o, Hojk skt FH= AXE 1E-3A4 dx=A
o ¥gs BAL 1 YA 109 17 AEFE 28 9usy, ole] FAlddE 1,2,3,4-2 A ET o} EE T d Y]
(1,2,3,4 xatrlazolldlnyl) HEZS =2 F2td 7] (tetrahydrofuranyl), BHIEZS|I=2E| YY) So] E3H
. B GAA F GCdlHIZA SRS Z A7 = 7] GCdllHZAEZZ2S 478 5d3 F+x25 2= 27F IF
< 9ugit},

2 HAA CorCi A FRLSAY Y= ga5 3 A 109 17 A8 aFo=24, ag Yo Zolx skt e

= oulst, ole] FAldel= AlF=A

==z
=

284 ol AFEE 7HAY, WIS (aromaticity) S 2] @& 1
=; 22 SzdAGA7 = 7] C3-CiAl

2497, NZRAHD] ol TEn, B

FzaAdrIs AW F2E 2E 2 1§ Ivw,

2 gAN F CCERAZRIALE Bh U 2o, dolw st sz 9A4E we-34 AARA
B2 1WA 109 F A28 agoed, wel del el shie oF AT etk 4] O

o

O
(=]

2
o,
%ﬂl
>,
ull
il
ne,

Aol FA o=, 4,5-03=2-1,2,3 4-SAEgolEd Y], 2,3-U3| =2 Fehd7], 2,3-1
SlERE| QY] Fol 2IET. & HAA T CGCplHEAESREALAN7= 7] C-CpalHEAEZSAE
718k FA FE = 27 AFS v,

2ogAA F CCuobRrlE e 6 WX 60709 FtrAlEe

guEte | CeCpotB @7l B4 6 WA 60719 7hEAIEE] Baks A 2=8S 2te 27k(divalent) &S W]
ek, A7) CeCeot 79l FAldels=, Adr], Agwydr], dxgr], ofFadr], Aridy], opayzey],

]"‘El‘éﬂ AdEG 7], FESALY], EFedEdr], EgAdddr], gelddr], AgolAdr], e
971, AeEdr], dgddr], wEeAdr], gAdr], SaEr], HeAdr], FHAEY], Z2udT), S
Hedr] o 2FEr. 7] CCaotd7] B CoCootBR77F 2 ol/de] aelE 2dd 45, 7] 2 o] 3]

Wk AJ2®lS ZF= 17F(monovalent) IS

aES AR F3¢E 5 9l

&
ol
=
X

CrCodll Bl ZobE 7= &4 A o], Aol shte] sez dAE ae- A da=zA o x93

<
G 1 A 60719 SlElZAZY warE A
<]

¢

St Eha 128S 2 Ub 35S ovista, C-Codleotdrs
Wi A Slol, Holw shtel sluz AAE nel-3y A42A o LEn was 1WA 6079 seRA
2Y PFE 29 e 2t 2F Gudth YY) CGCelHlRe e FAdelE, seldr], s
d7], seAds], SeldAds), Eeeladr], Awelds]l, dxAmeldr), oameds], Wxolndsy
7], AxA ], MEAESds], AdEddr], ARAGEYYs], Asedr], AUESeds], 1
g

71, "zElgtdr] sol £3dE. A7) CCodlElZobE7] 2 C-CodllHlZotE 7717 2 o] ag]E 3

@ A%, 2 o¥e] TYEES AR F3E F Ak,

|~H

17} b=k £9the 18 (non-aromatic condensed polycyclic group)< 2 o]4re] ag]7h A
A AARA granks xFsta, 2k AA7E H-35A4 (non—aromaticity) & ZEe
KeN
=

, e 1
b as(dE 59, "o 8 WA 605 7H)S ovdth. 7] b v-wEs SR8 a5 A 6=,
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[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

ZIHSd 10-2022-0161566

e

7

X

dd7], sstolz-uETeddr], MEEFeAYs], ddnAGEN], AdeorEeidd
7] B ogAA F ok N-gE FR08 aFe ) U M-REE FE0e 1§ 599
F2E 2% 2} 1§ dviar,

T

HAA F 17F b]-98EE SH 2% 308t 15 (non-aromatic condensed heteropolycyclic group)& 2 o)X
of 7t ME F3Eol i, 1 FAH dAEA A A g Aok st FHE dxE ¥ EFSt,
A AATE v-gESAAS e U 2R (dE EW, @49 1 YA 605 DS st 3T
= JHEFETE 259 FAddd=, JELV], HudY], FeEtdY], JIEd7], WxJEY97],
2 ANEU7], Hx=AdEd7], dxgHeddr], HxFatdr], 7}
= Heowdr], guzsFedr], ofxihtEdr], ofAEFddr], otz
7] ofxttilzE e H I,  ofAHwlEFetdY],  FHHELY],  oWTEYY],  EgorEUT],
A |, o]&HolEd7], SAIHolE&YY], Eolt]olEdr], H
|, MZzSAIEYY], WxEHolEdr], WlxSAltolEd 7], HlzEolr]olE Y7
ottt d 7], ojm vt ]|t d 7], ot E g o}Ad 7], ojmttxT gAd 7],
ANEZ7MEYY]), HEFEIEL7], HEH=7mEd7], 9
Hz7hEd 7], Mxvd=ZEFetdr], dxvzEgeddr], wx
FRodzxgeddr], WxEdegdzgoddr], Lo ¥E3T
L HAA F 27F H-EE FHEERTE 252 4] UL 8-S EH RS ETd a5 59
Z

E -

2 GAA T CColtESAI7IE -0A1( 1714, Alee 7] CoCoootE7IDE 7FI713L, 7] CoCoflEE 271

(arylthio)¥ -SAws(A71A4, A 471 CoCeotE719)E 7HIAITE.

CrCoootE A7 —Awihins(1714, Aipe CrCau&AdM7I0]aL, Apse CoCxolE719)E 7H 71,

%_
2 HAA T G CodllElZolE e 475 -Apshir(71A, Al CrCo@ D a7]01aL, Ajr CCodll El Zo}H 7]

F42:(-D), -F, -Cl, -Br, -1, s|=227], Aojwy], EE JERY);

Foa, -F, <Cl, -Br, -1, =227, Aolws], UERY], CCotBAZE 1%, (CodlHlZAZY 1%,
Co-CoooFE %2171, CoCoootEEI 271, CrCaotBEA7], CoCoall Bl 2o 7], =Si(Qi) (Qu2)(Qus), -N(Qu) (Quz),
“B(Qu) (Qiz), ~C(=0)(Qu1), -S(=0)2(Qu1), -P(=0)(Q)(Q1z), = ole] oo =foz XF L= vx|gd, (-

CoodA7], GCo@AD7], G Ce@7197], T CCedFAI7];

5, -F, Cl, -Br, -1, 3 =547, Aotwr], UERY], (-2 27], CCeZAD7], CCeZ7147], Cp-
CooZd=tAI71, CoCaZtBAIZE 25F, CCudllHIZAIZY 25, CoColtESAI7], CoCaotEEl 271, CrCootd e
A7), CuCedllEtl 2ot 2L A7], -Si(Qu)(Qu)(Quz), N(Qu)(Qu), -B(Qn)(Qw), -C(=0)(Qu), -S(=0)5(Qu),
P(=0)(Q) (Qg), T=E o9 d9 %gtoz X3 i BAFH, CoCouZtBAZFYH F, CCodlelzrEY

%, CCeotE5A17], G CootEE 271, GCoota e 7], e G CopdllElmebd e 7], e

e

_Si(Q:ﬂ)(QBZ)(QBB), _N(Q:ﬂ)(QBZ), _B(QBI)(QBZ), —C(:O)(Q:ﬂ), —S(:O)Q(Q:ﬂ), = —P(:O)(Q:ﬂ)(ng);

AA = Q@ WA Q, Qu WA Qis, Qi WA Qs B Q WA Qe A2 FHHSE, 4 $54; -F Cl;
-Br; -I; 3|=547]; Alolwr]; UERY], GCo2Z7]; CCenZAD7]; CCo71d7]; CiCo
, “F, Alot], CCo@d 71, CCe&IA171, wld7], v dy], EE oo 99 x3or X3 EE

a
HIA g, CCoZtAIEY 25, CCedllHIZAIEE 250 CootE 2275 e GCpdlHlzolE e 7] d

ZA7]; B

als

4
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]
[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

SIMES 10-2022-0161566
HGAM T Az ds, G4 A2 A oo AAE oujditl. Y] FEHE AR o=, 0, S, N,
Si, B, Ge, Se, T& o]9 olo xFs ¥},

HAA F A3Y9 Ho] F<(third-row transition metal)e dFZH(Hf), ©Ew(Ta), B9, dE(Re),
25 (0s), olg)w(Ir), W (Pt) ¥ F(Au) 52 X33},

o F'rE L

B WAA F P HE7IE orlEtal, "Me" HE7]IE ovlstar, "Et"e €7IE fv]star, "ter-Bu" i

"Bu'"e tert-FE7|E ouEla, "ONe": WEAZE on g},

2 owAA s g rE EdrIR XgkE Y]t E oulgitt. Y] aiEd ) E, 28717 "Ce-CaotE

71"l A g w7 e ek

A T "HElE s "HEd YR Agkd wdrtE oulgitk. 2] "HElEY] "=, A7 "CoCeobE

71&= A%k Co-CeobE7]"Ql "2 ghe #d 7] "ol &3t}

B HAA o B2, g2 Aot jle 3, el sheh] E= RolojE] T o] 3 xpete] A7 AolEE

ojm| ghet,

ojglell Al HAlE Eo], E W] I FddE wE= SFE F W A diste] Bu FAAoR A
X

| BE ALESA Y ER F AY BYP} B BT AR FUs,

. a7 Adafe T A Al

oL
%

[AA]
AA oql 1
of:m=2 A [T0/Ag/IT0 AWH7|HE o|AZ el AdFLI Z244E o83l 7 5 & Bt 259 AAHST 3 10
5ot AojM s iAM LF wEAA MASL AFSAGA o] 7|HS HR5S ).
A7) o=t ARl HT3e] F4-TCNQE 99:1¢] FH|E ¥ FFFsle] 100A F79 BFFYZS JA3
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F 1
e FEa E ag XA%
srE wHE W Jcdm) (Cd/A)
Ao 1 -1 : B4 PD26 3.3 11000 61 0.675
(5:5)
A4 2 H1: B3 PD26 3.3 11000 59 0.677
(5:5)
A 3 Bl B2 PD26 3.4 11000 59 0.675
(5:5)
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A4 4 -6 : E-4 PD26 3.2 11000 63 0.674
(5:5)
Hl W 1 E-4 PD26 3.6 11000 54 0.675
Hl3d] 2 E-3 PD26 3.6 11000 53 0.674
Hlnlof 3 H-1 PD26 5.8 11000 30 0.674
Hl3d] 4 -6 PD26 6.7 11000 19 0.676
[0491] A7l F 1L Fxste], AAd 1 WA 49 9F ARELS Aedt viel 2 3 AE Z9S ¥dstoga ) v
o 1 WA 49 &g AXHT FHF dgte] wal g&o] 953 AL & 5 T
759 49
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110: A 14
130: &3k

150: A2A=

=y

Ed]
10
150
130
110

Ed2

A

\

260 220 240 270

_58_



ZIHSd 10-2022-0161566

260 220 240 270

_59_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2
	도면3




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 11
 기 술 분 야 11
 배 경 기 술 11
 발명의 내용 11
  해결하려는 과제 11
  과제의 해결 수단 11
  발명의 효과 13
 도면의 간단한 설명 13
 발명을 실시하기 위한 구체적인 내용 13
 부호의 설명 58
도면 58
 도면1 58
 도면2 58
 도면3 59
