a0

ZMWES! 10-2020-0075191  [E]ge
(19) th3r9l=53) % (KR) (11) Z/AMSE  10-2020-0075191
(12) N5 FH(A) (43) AU 20208069269

(51) =AE3EF(Int. Cl.) (71) &9

HOIL 51/00 (2006.01) CO7F 15/00 (2006.01) AT =S o] T4 34}

HOIL 51/50 (2006.01) A7E LA BT AT 1 (A%)
(52) CPCE3EHF (72) gz}

HOIL 51/0084 (2013.01) 9

CO7F 15/0086 (2013.01) A7 = QOolA] 7B AL =
(21) 9= 10-2018-0163306 _",ﬂm A 7127 A2 1 (549

= o LT
(22) grﬂfalx} 2018312917 A% BQlA ANET AAE 1 (CeAE)

AARTAA Y

(FHq A=)
(74) ggd
PAZES AN

AA A7 S 20 F
(54) W o] W {734 FFPE 9 olF T 7] ¥F A
(57) 2 ¢F
F7154 3EE 9 o5 ¥ f7] BF 2x7F AAE Y.
0 Z 5-%1

1

190

150

110




(52)

(72)

CPCE 3 &7
HOIL 51/0087 (2013.01)

HOIL 51/5024 (2013.01)
ke 2}

ofo

AA 7187 AP = 1 (F41F)

AL 1ET AR T (BAE)

¢

N oo N oy N oox
B KO g
i

o 19 o > on oY
oo

AA 7187 A= 1 (F4F)

SIHSd 10-2020-0075191

QR E
AT UM JFT AEE 1 C5AE)
A
AT A F1FT AR 1 (545
293

A= AN 71T AEE 1 (FAE)




SIHS31 10-2020-0075191

9 A A
79
A7 1
AR A2AS A7) AR D 7] A2d= Alolol AR dEES £33 fr)ES £ty
A7 7152 8] sekA 1= BAE U E Ses 23eke, 7] EE A
<z}ehA 1>
) _ (Latdarr 7T
(R10)b10':_‘/ Ao :,Y” Y21 Ay ‘:E‘(Rzo)bzo
Sy Y10 Y
-Y; ~ 20., .-
A
(L1a)a1a /M" (L12)at
/T14 T13\
Y4z Yy ',Y30’Y31,.‘
Ay Yar—_ /Y_32 Az _
: (L1gdars * 7 —(Rso)o30

(Rao)pao ™--.... R
471 st 1 %,
My WP, e (PD), TE(Cw), S0, F(w), ZHER, oleEr), FHF R, 2280s), B
(Ti), AZ2FZF(Zr), stZg i), F2FEW, HEH(Th) ¥ EF(Tn) FolA 85,
Yio, Yoo, Yoo B Yoo AZ SHHSE N EE (o]
Yi, Yo, Yo, Yoo, Yar, Yoo, Yoo B Yp© A2 5gHo=2, N EE (o]

A, A, Az B A AR 5HHOR ) GCeZtEAIEY % % CGCedllHZAIZE 15 FolA d8sa,

of

Tn WA T A2 SH4oR, & de, «0-¢' 5 «-S-x' FolA e,

hin

Ln% 2% = HA3kE Cs_cloj\]%i%ﬁgﬂﬂ, #=0—%', #=S-x'  *=C(Ry)(Rp)—*", *-C(Rp)=#"', #=C(Rp)-*', *—
C(R)=C(Ry)—*", #-C(=0)—=', *-C(=S)-*", *-C=C-x', *-B(R)-*', *-N(Rp)-*', *=PR)-*', *=Si(R;)(Ry)—*",
#P(R)(Ry)—*" B +-Ge(R) (Ry)—*" Foll A MBI =1

alle 1, 2, 3, 4 2 5 FolA Aesar,

all7le] Ly & Hol= syt X3 e v X3 C-CrlSF2gA A r]olar,

L WA Lye A2 5gdoz, dd ZAF, #-0-x', #S='  +C[R)[Ry)-*', *C(R)=x", #=C(R)—*"', =#=
CR)=C(Ry)—*", #-C(=0)—=', *-C(=S)-*", »-C=C-x', *-B(Ry)-*', #-N(Rp)-*', =PR)-*', *=Si(R)(Ry)—*",
#P(R)(Ry)—" B #—Ge(R))(Ry)—*" FollA] MBI =1

al2, ald ¥ ald= M2 5gHoR 0, 1, 2, 3, 4 B 5 FoA Az,

Ri, Re, Rio, Raw, Ry & Ryp> AZ HHASZ $4, FF54, -F, Cl, -Br, -1, 3 =5A7], Aotwr], UE
27], oy y], =AY, slEgREr], XF e HRAFE G-CedZ 7], AF T v X gE C-Ced

A7), A2 Ex= HASE CCepd71d7], A8 T HIAHE C-Cod=A17], A8 = HIXZE C-CorlE



SIHS381 10-2020-0075191

= HX3E -G EFRUEADY], X3 =

il
f
i

a7, AF e HAFE G-CalHEAERGAY], A

o

H| 2 8kE C-CpdllHlZAE2L¢Ad 7], A8 Ee vAghE C-CeobE 7], A8 = HXSE C-CootE 54171,
2%k = HX 8 CCobEE 7], A8 = HAhE C-CodlHlZobd 7], A8 = Hjx] 8k C-Codll Hl =
ofdSA7], A& H= BAEE C-CedlHlZotdE| 27, A& s v XSE UF v-3Egs 908 a5, A
& e uAgE U H-gES duesdus 2a, -SiQ) Q) (Q), -BQ(Q), -NQD(Q), -PQD(Q),
-C(=0)(Q), -S(=0)(Q), -S(=0)2(Q1), -P(=0)(Q)(Q) B -P(=5)(Q)(Q) FelA AdesaL,

H
fr

Rt Rp= AEF oz, Mz Afeto] 28 = vk GG/t RAEY 15 e X8 e BAgHE C-Ce

EHZAIEYE I25FS A4 F
RiZF Rios Ri7F Roos RiF Ryps T Ry} Rypy2= A8Ho = A2 AFste] 3 e v]X3E CCeItRAIEY

OF e A e HASE O CudlHEAEY 1S 9

ox
i)
o
%0
kI

b10, b20, b30 & b402> M2 EfHo= 1, 2, 3, 4, 5, 6, 7 L 8 FolA M=
x Bl w2 o] -gh djpelo] A Alo]Ee]aL,

A7) ABE CCo7tR A2 1F, ARE OCoiHlZAZY 1F, AE A2
Co27), A CCoEAD7], ABE CCoB7197], AFE CCuPHA7], AE GO Z2ED7], A
#8 CCodlHZAZRL7], AT O 2RAALY], ATE -Gl Bl A ZF2UA LY
obel7], AH CCoobdSA7], ATE CCuotdEI 7], ABE (-Gl Rotdr], Asd 17} w03

Z3ve 2F 2 ARE 1) a-aE e age] A8y FA Adun Hojw se] Aae

Iy

Toa, -F, Cl, -Br, -1, 3=547], Aletwer], UERY], opvty], =i wr], s=gtxier], (-

=
Coo2 271, G Co@EAD7], G Cor&71d7] B CCorZSA1715

Iy
i

=&, -F, Cl, -Br, -1, 3l 7], Alek=7], HE=R7Y], otvt=r], 3|=dA 7], dl=etxw=7], Cy
CoNZFRLD7], CCodllHRAZFRELAY], CGCAIEFRLAL], CGCodllHZAZE2LALE7], CCaotE 7,
CoCooot5A 7], CoCootEEI 7], Cr-CollHlZot 7], 17} W= 308 25, 17 -4 =%
ot 25, -Si(Q) Q) (Qrs), ~N(Qi) (Qiz), -B(Qu)(Q12), -C(=0)(Qu), -S(=0):(Qi1) B -P(=0)(Qi1)(Q1z) Sl

A dgE Holm stz A&E, (-Cod A7), GCoEME7], GCaoZ71d7l R CiCod=A1715

=
=

CrCAE2LD7], CCp3lHZAIZZED7], GCAIEREALT], CCdlEHZAIZZ2EALY], CCeotE ],
CoCoootE5A7], CoCootEE 271, CCoodllHl et 7], 17F v-3= S30st 25 9 7 v-33% dd =
303 15

42, -F, Cl, -Br, -I, &
w471, CCo@ALD7], CCo271Ed7], CCa@ A7, CCioAlE2L A7, GCdllHZAIZZE7], CCy
1224497, GGl HIZAZ2LALDY], CCootB 7], CoCaolEEA7], CoCooobHEI 7], C~Coplll H 20}
471, b v-wgE 303 aF, UF 9-wES SHESIUE 15, -STQe) (Qee) (Qus),  -N(Qe) (Qe),
“B(Q)(Q), —C(=0)(Qz1), -S(=0)2(Q1) R -P(=0)(Q1)(Qn) FollA AEHE Hol® sz X3E, (A E=
A7), CrCulElZAF2LA7], CCANEFR2LADY], CrCpdllHZAZFEZLALGY], CCaotB 7], CoCoolE

SA7], CCoobEEI 271, CiCedllHlZobE 7], 17F v-0&= v 25 32 Ut B-W35 duz59dus

E547], Aobey], YEZY], ofvyiy], d=gkAwy], d=gtxznr], (-

ol

@)

~

a5 R
=Si(Q31) (Qa2) (Qz3), ~N(Qa1)(Qz2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs1) E -P(=0)(Qs1)(Qz2);

oA e,



10-2020-0075191
71, CorCe A7,

2LAI7], C-CiodlEl

FAFRIADI), CCuobB7], CCuob A7), CrCuobBEI 271, CCodl Bl obar], CalEl 2ot )71,

CiCool Bl 2o} E] 2.7, 17} H]-}

1

5

=

=

H

el
=)

CI_CGO

5

K3

A

St
2 ABE oot W) R By S deen,

<)

o glofAf,

1
271 Al

[¢}

o] FolA Aug How
°.

3TE 2

A1

}7] Al2d= Aol

‘m.o

™

Atolell 7h A

=
[e)

3

1518
=4

m
o
o
23

—

el
Br
go

o

of ZAAE AA &

Ho

Ho

o]

4o

m
o
o
&

il

i
o

B

_
o

H
"
W
T

—

Nfo
Ao

4ol 440 nm WA 500 nm<!

o

-
=

o glofA,
o 3AoiA,
o $lofA,

1

Foll 9loj A,

[e}
1

[e]
1

[e}
b

[¢}

ko)

ke

S,

AT 3
A2
AT 4
A1

AT

A3
2738 6
A3

2|

ol 3loiA,

iy
-

AT

A2

1
o
ToH
2]
ofp
No

Mo

s glaL,

=
=

of A (directly) H

=

o

g

}231—7] =18

oS
o

}7) BE AAF



SIHE3dl 10-2020-0075191

A7 8

) _ (Latdarr 7T
(R10)b10':_‘/ A1o :,Y“ Y“21 Az '}‘(Rzo)bzo

-y 10 /Yzo.Yz___,
LET Ti2 2
\ \

(L14)a1a /M"\ (L12)a12

Naz Yy, Y30 Ya1,

A Yo~ /Y32 Aszo

T~(L13Ya13 (Rao)b3o

M2 W=(Pt), ZEs(Pd), 72 (Cu), &(Ag), F(Aw), ZFRh), °ol&dEr), FEHEFRu), 225 (0s), EE
(Ti), A=232FZr), SZFU), F+2F(Ew), HEH(Th) E EFH(Tn) Tl He=a;

Yio, Yoo, Yoo F Yoo AR 5HHOZ N EE Coln

Vi, Yiz, Yo, Yoo, Yai, Yoo, Yo 2 Ypue A2 SH€H0= N EE Coli;

Ty WA Tue AR 5880 r, & 27, »0-x" Bl #-S-x' Folx e

L2 X% = HR8E CCAZFR2S Ay, «-0-+', #=S—x' #=CR)Ry)—*", #C(R)=+", #=C(R)-*', #*-
C(R)=C(Ry)—*", #-C(=0)—=', *-C(=S)-*', *-C=C-x', *-B(R)-*', *-N(Rp)-*', *=PR)-*', *=Si(R;)(Ry)—*",
#=P(Ry) (Ry)—' 9 #=Ge(Ry) (Ry)—*' ZolA s

all2 1, 2, 3, 4 2 5 FolA Aexn

allZle] Ly 5 A= alvrt A& = HA3E GGl E=gZd A 7ol aL,

L WA Luye A2 sgdox, oad ZAF, #-0-x', #S='  #C[R)[Ry)—*', *N[R)-*', #P(R)-*', »=
Si(Rp)(Rp)=*", *=P(R)(Re)—*' Z #-Ge(Ry) (Ry)-*" FollA A5

al2, al3 ¥ ald+= M2 SHHo=Z, 0, 1, 2, 3, 4 2L 5 oA Az

Ri, Rz, Rio, Roo, Rzp 2 Ryo> AZE SHAHSR F4, 54, -F, Cl, -Br, -1, 3|=547], Alotwr], UE
27], ot i=7], slEgA 7], s|=gtxNr], X3 e v FE C-CodA 7], AF EE HX|3E CCod
JX3HE C-Crl =
24747, A% Ee HX 3 C-CodllHEAEZLEA7], X3 e HX3E CG-CAIEF2EAEY], A% e

Jud

A7), A& E= vRAgE CGCed71d7], A% T HAISEE CCodTA7], A E=

Ad7], A% == BAGE C-Cyold7], A E= HAFE CGCyobd =217,
218k C—Coo 3l Hl 2

C-Cudl Bl ZoldE 07], A% E NS U} 0-33% S0 1§, A

=

Blo7], A% m uAE C-CualERold], Ag wi
5

g = HASE UF u-RES dEHES9ud 25, -SiQ)Q)(Q), -BQDQ), -NQDQ:), -PQQ),
-C(=0)(Q), -S=0)(Q), -S(=0)2(Q)), -P(=0)(Q(Q) B -P(=5)(Q)(Q) FellA A&

Rt Rpi= AEid oz, Mz Afeto] X8 L= A8k GCo7tRAEY 13 e X8 T BlAghE C-Ce

Ri3 Rios Ri Rops Ry Ryps BE Ry Ry Aoz M=z Agste] X3k & v X3k C-Ce7t A EHY



SIHE31 10-2020-0075191

S EE AP EE ARE OGAlHRARY 1FS 48 5 9a
b10, b20, b30 H bd0S M= HHHo=R 1, 2, 3, 4,5, 6, 7% 8 FTolA Mely L,
s e oS3 ARske] A AbolEe]n

71 AZE CGCeoZtEAIEY 25, AgE CCodlHlEA A2 a5, A8E G228 d7], Agkd (-
CootA7], AgkE CCo2Ad7], A2 CCo271d7], 28 C

FE G CalHzAIZRZSA7], A8 C-CAEREAE7], Agkd C-CydllH=ZA 2= L
obd 7], AgE CoCootdS5AI7], A2HE CoCobHEl 7], A8k C-Coodll Hl = o}

2]
FHuE 25 2 ASE UF H-8ES dEHES30E 5] Af] el AdEE Aol shte] Afv]=

!

Taa, F, Cl, -Br, -1, s|=547], Alokwr], UERY], ofyy], dueA|wr], sudgxier], G-

=
CooZ A7), G Co@EAD7], CCo@71d7] B CCon A7

[
i

<4, -F, -Cl, -Br, -1, 3| 71, Alekr], UEZY], ofnyy], s|=gkA|wy], s|=gkzy], G-
. GGl ZAE g 7], GCAEREAE7], CCodlBlZ=AZ2dAE7], CCaotE 71,
CoCoooFE 52171, CCooobEEl 271, CCodllElZobE 7], 17} =18 Sdus 2w, 17F v-33ds5 ==
o 25, -STQu) Qi) Qi) NQiQiz), -BQi)(Q1z), ~C(=0)(Qi), -S(=0)5(Qi) R -P(=0)(Qi1) (Q12) <<l
A deE Ao stuE X8E, GCe@ 7], GCoRAE7], GCepE71E7] R C-CeE=A171:

=
=

CrAE2L27]

CCAER2LEAT], GCoalEIZAER2EA7], G CAEREEALDY], G CoallHlZAE2EA D7, CCaotB 7],

CoCon®FESAI7], CoCooFEEI 7], CrCollEl 2oFE 7], 17} -3 S3che 25 9 7F v-was se=

38 15

Z5, -F, Cl, -Br, -1, 3=FA7], Aolx7], YEZY], oluyxr], dE=dAwr], s=etxer], (-

CoodA71, CrCoEAL7l, CCard71'd7l, CrCa@TA71, CCoAERLA7], C-CdlHEZAEREZA7], CCyp

AFRAALD7], CCoalElZAIZRZLAALT], CCaotE 7], CoCootdEAI7], CoCootHEI 7], C-Coo3ll Bl 2o}

d71, b v-4gE S0 1F, UF 9-wES SHESIUE 1R, -Si(Qen) Q) (Qus), -N(Qen) (Qe),

“B(Q1)(Qz), —C(=0)(Qz1), -S(=0)5(Q) B -P(=0)(Q1)(Q) FolA Aea Hol= shtz A3he, CCAE2

&A71, CCdlHIRZAIZ 2], CGCAIERLADY], CCalHIZAEZ2LAD], CCopotd 7], CeCoolE

SA7], CoCoobHEI 7], CCodll el 2ok 7], 17F W-43=% S3chst 25 9 7t 9-43= se 253 chs

% %

=51 (Qa) (Qs2) (Qs3), ~N(Qs1) Q) , -B(Qs1) (@), =C(=0)(Qa1), =S(=0)(Qsy) E -P(=0) Q1) () ;

oA e

71 0 A Qs Qu WA Qis, Qe WA Qs B Qi WA Qe AR FHASR, F4&, FF4, -F, Cl, Br,

-1, Jl=FAY], Alotwy], YERY], ointy], sl=gtA ], slegtxeT], G-CoPA 7], CrCad L],

CorCoo27197], CCooZFHA17], CoCAE2LA7], CCdlHZAIF 2L 7], CGCpAE2LEA 7], C-CydlEl

ZAFEZSALT], CCeotB 7], CoCootB A7), CoCeootBEIQ Y], CCedl B2 7], CodllHl Zold2A]7],

Cr-CoollHl ZoFHE] 7], 17} W= &3

olwy] FollAl AeE Holx R XFH C-CoZZ7], T4, -F 2 Aotiy] FolA Adud Hom s
A2

2 A gE GCyobd 7], Hl=lidr] B guldr] TolA Adedn.

o8 O, Ub 0-gas duestd 15, 54, F 2 A

AT% 9

ABZl gloiA,



Mi& Pt, Pd, Cu, Ag & Au oA Ad=d, f715% 35E.
AT 10

A8l AIA,

Yo ¥ Yo 3 HoE shish Cola,

(i) Yol €31 5o, Vigsh Ty Abole] AFF & Yiodh My Abolo] Age w9l Aol n

(i) Yol €91 7o, Va3t Ty Abole] AT L Voodh My Abole] AT wl9) AT, 713
37% 11

Algael] gloiA,

Ao B Ao F Holm S N-3H(N-containing) CrCuAlHIZAZE 1521, f713% 332,

AT 12

A& el glol A,

A B Ao AR SPASR, 317] &35H4] 10-1 WA 10-3 F o=

2~ =&)X -
=% 33HE:

*1

16~
Y13~N/ Y17/ Y1\5
A e
Y1{ 2 Y1s /<
N *r SN
. R
10-1 10-3

71 gek4 10-1 WA 10-3 <,

Yigs WA Yig R Xy A Xps A2 SHA0=, N

Rool 03 A8 A8T F Reol Ulg 49e Axala,
f x W e 2h7h o9 @ AAekel AR Aol Eolt),

o =) 25 =
Ay B A AR 59422, 37 884 2-1 YA 2-43 F o=
shHE
X:
x5 2N
3 21 " \’/XH"X I -
L
m(Rm)w | | i |23 | : (Rz1)p21 7
21, %23 Xo1, A\ * Xz |
Raz 21 N
(Rat)o22
2-1 2-2 2-3 2-4 2.5
X5 %
l
A~ \
Raf
(Ro1)b22 Ras (R21)u23 (Ra1)ozs Roz (Ra1)o2s
2-6 27 2-8 29

SIHSd 10-2020-0075191

stz EAHE TFIM 4



Ro1 /R21 RQ%
Xog Xag=Xo7 Xo1—N Xo4=Xo6 N—Xa5 X7~ X9 X T
x/ \ \x x// \N x/ \N /4 Q \\X / * \ %
27\;< Ry Roi e zz_x z 25Y Ryi \>< il Ror N 28 Xbre )
29 23 26 X.
29 (Ro1)b23
Ro2 Ra1 Rz
2-10 2-11 2-12 213 214 2-15 2-16
Rzi Roo
erxi\e N—Xz\s Xo7=Xog Xos=Xos N—Xas5 Xo7=Xog X27'X2\9
\ \ \
N X X /< X X X
Xés N h/ 2 [ N2 XZSYN\RH Rz \ng ® Ry N N
R / = K&X% / = Ra1 Ro2
( 2|)b21 (RZ1)D2| (R21)b23 (R21)b23
217 2-18 219 2-20 2-21 222 2-23
Xza‘Xz\s Xa7=Xo9 Xza‘xz\s Xo4=Xo6 X24'X2\6 X24'XZ\6
\ \
N b¢ N N N N
T T Y ,J\( R i G A
L I
N
R )L/ AN Rar Sl R / ®R ':// YN
21)21 (Riihas 21)b24 (Rer)oady 21)b24 Rhy
2-24 2-25 2-26 227 2-28 229
R
21 Ror “
Xar~ Xze Xor= Xzs ng 7’— >/</25" 4 )(ﬁs % Y 2§(
26 29
X 28 25 ng X27 X25 X26 N N’/ N/
SN N Xog
4
L \
/ =N Ra1
(R21)n24 (Ra1)o24
2-30 2-31 2-32 2-33 2-34 235 2-36 2-37
Rzz Ro2
x N
Y \X Xo5 \ X5 "2 Y Y Xo5~ Ra
2 I >—Ror I }(26 Xzs ng I ><
X7 X Xog. x4 N~y 27\X X25'X27 Ra3
\
R21
238 239 240 241 242 243

71 geky 2-1 WA 2-43 T,
Xo1 WA Xos

N-so] a1

C—*o]aL,

, Xos B Xop> ME EH
X R Yo NZ BUHOZ N, NRy) % N-x FolA Mg
9 Xy & BFLF 0] N-#0] T, Xpg= C-#0] AL},

i) Xor B Xost=

RZ] LH X] RZE—E

o

ME SyHoR, Al T Reoll g 244

NG

b2l 1, 2 ¥ 3 FolA dE=H

b22& 1, 2, 3, 4 @ 5 Fo|A] Helyar,

b23& 1, 2, 3 @ 4 oA HelE

b24e= 1 2 2 FoA ey

#i= o] %7k Ateke] A Afo]Eoltt,
BTE 14

A8l AIA,

Ty WA Twh 27

o
o

S FolA A
0%

wl

]
S FollA deisar,
=

S Told e

M

M2 FHHORE CRy) R C oA AHHE, Xy WA Xy T Hojk & o] (0]l

OS2, C(Ry) % C—x Foll A AEHES, Xos R Xos &

s XZQ'E C(R24) ‘;Ll C—* %—Oﬂ}\i }‘\jgﬂjﬂﬂ’
Xa9t= C(Ryy) 0] 2L

N-s#0] 31

+ 23 A,

e
fr

ZIHSd 10-2020-0075191

o= s} o]

rlo

1) Xy



SIHES 10-2020-0075191
Tue 0 2 S FollA A=, Ty, T 2 T @Y 238, #7155 3.
A7+3 15
Aol helA,
allZle] Ly & Aol shupyh AERZeaddr], ASRFEA7], AS2A907], AS2ddd7], 2294
7], AE2Sdr], AZReddr] 2 AF2dyiddr]; 2
F54, -F, Cl, -Br, -I, =227, Aolwy], UERY], ojvtixr], 3|=gAwr], d=etxwr], (-
Co2 271, CrCudAE7], CGCod?1Ed7], CCodIA7], dlid7], vedr], gadr], yzgr], EF28d

7], &gtolm-uto] 2R e ddr], dAGEUEY], tEGAEY], EgHEAEY], Adr], Agntdr], 7t
w7, EgjopAdy], tulxfrebdr] 2 HHlxE esdr] FolA dYE Aol dur Agkd, AERZ
27], AE2FEA7], AgEdddy], ASRALAY], AS2dEdY], AEESERY], AEReddY
2 AF2h7idr];

ol AEE, frEFE5 e,
AT 16
A|ggtell oI,

allZfe] Ly 5 Aol szt ab7] 84eb4 3-1 Wi#] 3-5 SolA A8, /7155 33=.

/&3%4 ——(Ra)ee (Rs)ps
* * * *1
* *0
341 32 33
/(Rs)mo _1—(Ralo1
* ] * *1
34 35

A7) #faka] 3-1 WA 3-5 =,
RS Fh, F44, F, Cl, -Br, -, SIES47], Alelwrs], YEZY], ohultwr], slEeAws], deetx

7], CCop& A7, CrCodA D7), CCun@71d71, CCop&EA17], #lid7], v d7], Hadr], yzdr], &

Feddr], avolm-ntolEFeddr], AGEALY], FEH4ALY], EAHAE7], dydr], vy
971, 7hEL], EgobAdY], tilziehdr] B tlRE eddT] FolM deHar,

b4 1 WA 4 FolA Aead Aol

rlo

b6 1 WA 6 FollA Mele Aol
8L 1 A] 8 Fo|A] AEE HLo|1
b10e 1 WA 10 FolA Heg Aol

b12:= 1 A 12 FolA Adee Aaola

AT 17

A&l Shol A,

_10_



SIHSd 10-2020-0075191

Lig #=0-%', #=S='  #-N(Ry)—*', *=C(R1)(Rp)-*', #=Si(R)(Ry)—*' F #-B(Ry)-+' FolA Ae¥E, {7155 3

P

A7 18

A|g7ell Ao A,

Ri, Ry, Rio Rao, Ryp 2 Ry A& EPHoR 4, 5524, -F, Cl, -Br, -1, Aotwr], (0% 7] 2 C-

Con =217

T4, -F, -Cl, -Br, -1, Aletx7], #id7] 9 nls|dy] FolA] Aded Holw shube X3k, C-CpdE 7]
L C-CondFA1715

sk7] ghsha] 5-1 UlA] 5-25 F oj- suE A" 1E; H

3l7] 884 6-1 WA 6-55 & o] Uz BTAE O5; ZoA Mgz

Ri % Re= AEHom, A= dgste], AF=A9 25, AS2E% a5, Al o5, J2dd OF Be 2

FoR a5 FAs=, S sde:

(Za1)es ,, *
(Za1)er “ “
[ i “ (Z31)e7 (Zz1)es
vv

@‘ G‘Q v (Z31)es Gv (Z31)es
(231)99 (231)e9 (Z32)ea (232)e4

5-5 5-6
‘ ‘ (231)e4
Gv @ ‘Q % (5
Z31)e. Za1)e
(232>e3 k (Z31)ea u (Z31)es
(Z32)es (Z32)eq
5.9 5.1 5-11 512
*
(Z31)e3 (Z31)e3 (Z31)e3

Y (Z32)es
/\ e

5-15

(Z31)e3

(Z31)e3

_11_



(Z31)e3

(231 )e4/

(231 Jea (231 )e3
(232)e4
F / \ 2/:\7(232)“ / /(Z3Z)e4

X (Za1)es % (Z31)es % (Za1)es

Q @gnm Q @(zw Q@()
AR GRS S

H
>/

(Z31)ea (Z31)es (231 e (zmes N s0es
6-1 6-2 6-3 6-4 6-5
] XX
= Z31)er
\(\J N ,N A7
(23 Des (Z31)e3 (231)e5 *
6-6 6-7 6-8 6-9
y SN NS
—(Z)es | @sdes |~ @a1)es
P N Y a
* *
6-12 6-13
N N
(Z31)es NN \/\
l (7-31)e5 l ——7"(Z31)es
F N %
6-14 6-15 6-16 6-17
NI N (\/\ | N | A N
(231) 6 T (Z31)es —1"(Z31)es 7 (Z31)es
a4 TN AN N/\/‘\* BN~ NA* ’
6-20 6-21

[ = paaiiug
] (231)es = /\(531%5 [ /_—-N"—/\(fm)es ;'—N'—/\(fu)es

6-22 6-23 6-24 6-25

_12_

SIHSd 10-2020-0075191



ZIHSd 10-2020-0075191

N
N XYY X T XX T R
| (Z31)es (\—/—\’—(Zu)w ’ (Z31)es [ X\—(Za1)e5
F N/\* N\/\N/A* NANA* v ™
6-26 6-27 6-28 6-29
NN Ny N "
| T @es | G Zdes | T @aes | T @a1des
PN % N\/\/\* N’)\/\* N *
6-30 6-31 6-32 6-33
AN A
N N N
NN (\( N NN l —5N—<za1>e5
| (Z31)es | 7 Z31)es I 7 (Z31)es N
PN * N\/\/\* N/\/\*
6-34 6-35 6-36 6-37
N
X7 X NT XYY X AN X X
| l/\—(231)e5 1/\D—~<zs1)e5 m(zsﬂes Lz
AN N AN N\/\/N Ny‘\/N
* * * *
6-38 6-39 6-40 6-41
N\/\N N/\/\N NN X
[ T @ades || T (@a1)es | ————Zs1)es ‘ 7 (Z31)es
N~ N N\/‘\/ N/\/
* * * *
6-42 6-43 6-44 6-45
N NS N
(231)e5 ————(Zs1des | T (Za1es [ 7 (Z31)es
N N A~ N/\Z
* *
-48 6-49
Z.
\(/ 32\( \S\%
(231)e4 *7 (231)e4 Z /\(231)93 \(231)e3
6-50 6-51 6-52 6-53
* N Z32 N
N N
PR NN Ra
z \_’__,_J\(Z:H)ect- * \’_/j/\(zm)m
6-54 6-55
A7) 8kea] 5-1 WA 5-25 2 6-1 WA 6-55 %
Yoz 0, S, C(Zsy)(Zss), N(Zzy) BT Si(Zsy)(Zys) ol
Iy MA Zpe AR 5HHOR, F4, 54, -F, -Cl, -Br, -1, 3|=F247], Alol=7], UER7Y], olut]x
7], slEGA Y], slEgzx], CCu¥d7l, CiCoEAD7], CCud71d7], CCup&IA17], #Hd7], nlHd
7], "HEdr], =gy, EF9dd7], AuolE-vo]lEReddr], AdEA Y], JFEHALY], EHA A
d7], ggddr], dgeitdr], 7hEdr] 2 EFelxdr] FoA Mg,

e2+ 1 & 2941,

e3v= 1 WA 3 FollA] Mes Aggeo]ar
ed= 1 WA 4 oA Mee AGgrola
e5= 1 A 5 Folx A™E AHgola
e6 1 WA 6 oA Meie Aggeo]ar

_13_



ZIHSd 10-2020-0075191

e7 1 WA 7 FolA deid Aerolar,
e 1 WA 9 FolA deid Arolar,
#2 o] X7k Apeke] A Afo]Eolt},
AT 19

A8l AIA,

5
b
o
&
I
o
&
&
|

Ri, Rs, Rig, Rog, Ry B Ry A2 HHHOE,

CodFA1715

I, Alolwr], CCoodZ 7] 2 G-

T, -F, -Cl, -Br, -1, Aleker], #id7] 2 vjsdr] FollA ded Hoje shuz A&, C-Cl& 27

D C-CoEFA17]5

A9, WAd, Hed], Agdds], Qdds], dmds], ckzelds), gy, ohuzes), E2o
A9, ssdolm-wlolER oY), WMEIFe 1@1 guxEEedds], FHEds], okl
(acridiny] growp), TlMlzFebds], tizelosds], Meslzes] @ quzsblads); 9

T, -F, Cl, -Br, -I, Aotx7], CCueA7], CCu@E=A171, #d7] & s dr] FolA Adegd Hoj=

stubz A, #d7], nEdr], gadr), dAgddr], ddr], yxzdr], otEddr], JAvkAdr], oAl
UxEy], FReHdr], Ado|R-ulo|EReddr], MExEFHdr], UixIFEedr], hEUY], of
agddr], oizFedr], oz esdr], MeshtEdr] 2 oizsibEdr);

oA AdEEa

Z1eE sheke.

A3 20

A8l glo1A,

_14_



10-2020-0075191

M=

el
[=}

StES 317] S3E 1 WA 40

T2
a =

A E 77

LR

5 me : Qﬁ“ﬂ@m@ ﬁ Qﬂb

_15_



10-2020-0075191

[

=

=

I

el
[=}

24
29 30

28

22
27

21
26

BEGY LT o o x°
& wﬂ m mqo ) M &
T o o M N
mm . 3o ot KT
o = :.L Njo T
TH Yo lw
AR oo Ko
TT pETiw
o SO
R
= U r iy 1
T = ’
R e Ra®
Mﬁ nr = @m % i
o BE _, B —_—
rval K 0
M:M olo m \u) o oj .
Na/ b NA b O i
N8 < T oF N Do o B ) W
% s e wivkT <
] N _—
ﬂ_Al Eo H. Ot T X X
. q - H 2 Mo =t op ) —
Y - R z o 0~ o 9
K, 2, s BY g Epwl P2
0 o )
N/ﬂ 3 N/A 3 & H_.m or M = H.,.ﬁ b S ﬂ %nyl
< < ) . Bog oo ox o
~ )~ % LB LN E g 3 «
N/N N,/N Lf E# o ﬁ T Bo ,EE ‘Q JU
7 2 Gl = _ 2 < ~
~ g~ %_l < wrr o - 2o oF
j\N.N N_“N,N o a IA_NL i~ Br o M T = S|A)
N/»t oM N/At o «© _vO ~ ‘W H ‘.mu_.O l_l \Iv_Al \H_Ol ﬂ ﬂI.I
st ot £ Zm T Te o =
= > -  f% FlFam p
=4 =4 = _l ~ X e
% P OW = - il —_ X ;OU Z.L
S Fr o X N % = —
7 T TR TS g
; = ~ o
- 5 : EF oz, mEs ‘I
= ) ~ No . o — o
<A NA . 2 o oS - il
\Ap o o \A p» i 2o P R e X =K ~
=7, 27y 0 m ﬂ_AI W o X oy o
- oo ol A, - o A s
a s5¢ S zomP3 rEON
By < ok oo L m# o W =T A mﬂ
g ~ wm @D 4
e ) B S eip TIules e uy oEs
01Q 4 o o A Hfi_. ﬂhoiﬁr 7m5mﬂulﬂ_ol T~ 0o
e s < 8 T o L ] F e FE® T O ok T B
7 ~* w WER BT 2 T R = Ar
PN N xEMNHLY PN X
W Nk TEWMRN SEFUT W BT W
= = = =3 Iy
[ (=] (=] (=] [
(=] (=] (=] (=] (=]
= = = = =

_16_



[0006]

[0007]
[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

SIS0l 10-2020-0075191

<4 1>

—(R20)b20

(L12)a12

(L14)ats4 /M"
Ti4 T3

N\
,--Y42*Y{ Ys /Ym
Y /Ysz A
/ Fao ,':41 (LagJats = ¥ \(Rso)bso

(Rao)oao “--....-” e
&7] g8k 1 =
M W (Pt), ZEE(Pd), +d(Cw), &Ag), 5w, 28R, o8& r), FHE(Rw, 22F(0s), EE
(Tl), X]E:l‘ﬁ(Zr), 'S}E“Q*(Hf), %i%‘(EU), EﬂE'E‘(Tb) uk] E5(Tn) _6_0]] 1 }“jEﬁuE],J_’_,

Yio, Yoo, Y30 2 Yoo AZE HHHFORE N EE Colar;

Vi, Yi2,Yo1, Yoo, Va1, Yoo, Yo B Voo AZE 5HHS2 N B Co]al;

A, A, Az B A AZE 5HHOZ, G CepZtHAIEY 17 % CCedllHZAIEE 15 Tl A8,

Ty WA Tue AZ 53302, dd 237, +-0-+" @ #-S-x' Fo|A Hde¥ i,

L A% =5 HX8E GG AIE2LAdA7], 0-+', #=S-x', *=C(R)R)-*"', *C(R)=", #=C(R)-*', *-
C(R)=C(Ry)—*", #=C(=0)—*", #=C(=S)—=', #-C=C-', *B(Ry)-*"', #=NR)-*', *P(Ry)-*", #=Si(Ry)(Ry)—*",
#=P(Rp) (Rp)—*" H #-Ge(R) (Ry)—*" FolA A&

all 1, 2, 3, 4 B 5 oA A=

allfe] Ly 5 Aolx g7t |3 Ee v[X3E GGl E2Lddr|oln

L12 ‘-HX] LHE‘ Aﬂi %%Zﬂgi, ‘?_}%] 75?:}—, "‘_O_*'y *_S_*', *_C(R1)(R2)_*', *_C(Rl):*‘, *:C(Rl)_*', *—=
C(R)=C(Ry)—*", #-C(=0)—*', #-C(=S)-*', *C=C-*', *-B(Rp)-*', #*NRp)—*', *P[R)-*", *Si(R)(Ry)-*",
#=P(R)) (Ro)—+' E #-Ge(Ry) (Ry)—*" FTollA] AEiE]

al2, al3 ¥ ald= M2 SgHo=Z 0, 1, 2, 3, 4 2 5 Fo|Aq HAeixar,

Ri, R, Rio, Roo, Rzp & Ry MZE SHHYoR F4, $54, -F, Cl, -Br, -1, 3|=547], Alojwr], HE

7], slEgA =7, sl=gtxnr], A3 Ee H|AFE G-CdA 7], AF e HX3E (e

2], opult)
A7l AZ Ees HX3E CCe7Id 7], A3 Ee= vXEE C-CodTA17], A3 Ee= v X3 C-CAlE
2477], AF EE HX3E C-CudlHZAEZ2LZA 7], X3 e X3 CG-CAIE2EAEY], A% Ex

=
HIA8HE C-CllHIZA 222 7], A% e A8 CCootd7], A& L= vAZE CCoolE 52171,
A& E= WA TE CCeotEE 7], A e HAFhE CCydllHl 2ot 7], A& e vAFE C-CodlHl =
oldEA7], A3 i HATH C-CoalHlRoFHE| &7, AF T vA%E 17} -5 F808 2§, A
& e uAgE U H-gES duesdus 2w, -SiQ) Q) (Q), -BQ)(Q), -NQD(Q), -PQD(Q),
-C(=0)(Q), -S(=0)(Q1), -S(=0)2(Qu), -P(=0)(Q)(Q2) H P(=9)(Q)(Q) FTelA e

R R Aoz Mz Aggste] 3 T v FE CCetHAIEY OF T8 X3 =& v X35 C-Cy

dHzAEY 25 I ¢ 3,

_17_



[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

SIHS31 10-2020-0075191

RiZ Rios RiZF Raps RiZ Ryps T R Ryps 2 Aeldoz, Mz Agste] X3 T v X3 C-CoI A EE
OF e Ag e A E OCualHEAEFE 252 4T 5+ Ju

b10, b20, b30 L b40S M&E HHHoR 1,2, 3, 4,5, 6, 7 2L 8 FolA Aely]ar;

Q@ WA Qe AE S5yPFHer, Fi, TFA, -F, -Cl, -Br, -1, 3d==47], Aolwr], YE=R7],
ofult=7], Sl A 7], Iz 7], (o227, CCodAE7l, CCod71Ed”], CiCeZ=A17], Cs-
CAERLZA7], CCilElZAIERZLE 7], CGCAER2LALDY], C-CoalHZAZ2LAD7], CCsoolE 7],
CoCotE A7, CoCoobBEI 7], Ci-CodllEl 2ot 7], Ci-CodlHIZFESAI7], C-CodlHlZoFHE 7], 17}
H g 30t a5, F v-0ES e ESdTE a5, vEdr] 2 HAldr] SelA deE

£ e ol 2% UAske] AF Abol o),

ol

471 AR CCoZtRAEFY 25, A8E C-CodlHl2AE a5, X3d G- AEF2Ldd7], 89 (-
CooZdZ7], AT CrCoPAL7], X2 CCe7Id7], ATE G- Co@EAI7], XA CGCoA =S,
238 C-CalHEAZEZLSZA 7], X3 A ZF2LALY], X3 C-CplEHlEAZ2LAD7], X348 (-
Cooob 7], A3E CoCoootZA17], A 2E CoCoobHEI 7], A8k C-Copdl Bl 2ot 7], g 17} v
3o 1 9 A$E U -8 e RS53rst 150] A3 FelA dEE Holx she] 3=,
T4, -F, Cl, -Br, -I, 3l 7], Aletw7], HE=R7Y], ofwtin7], d|=etA 7], d=gtxw7], (-

CooZA7], GCo@AD7], G Ce&7197] B CiCorZFA1715

A

1n
Jfu

lﬂ

=
=

i

44, -F, -Cl, -Br, -1, 3l 71, Aetxr], UERY], ointnr], 3|=gkA 7], d=gtzw7], G-
CAlEREZ7], CCdllHZAZZSZA7], CCGAEZEAL7], CCpdlHZAZ2LSALD7], C-CopotE 7],
Co-CeootB 52171, CoCaotBEI 7], Ci-Cedll Bl ot 7], 17} H-3F% £3¥vs a5, 17 v-3E= sHz=
Pkt 25, -Si(Q) Qi) (Que), N(Qi) Qi) -BQi) Q). —C(=0)(Qu), —S(=0)2(Q11) B -P(=0) (1) (Q1z) F-ll

A deE Aoje sty X8E, GCeE 7], GCoZAE7], GCaE71d7] R C-Ce&=A171:

CrCiAEFR2L27], CrCdlBlZAIZFREA7], CCAFRLAL7], C-CodlHIZAFRZLALY], CCaotd 7],
CoCooot 25 A 7], CoCoootEEI 7], C-Coodll Bl 2ot 7], 17F v-3= S3@ust 2F 9 7 v-43% deH=
P93 15

Z50, -F, =Cl, -Br, -1, 3|=227], Aolwr], YERY], olutxr], segiAwr]|, s=gtzxwr], (-
Coot 7], CrCaEAE7], CCad71271, CrCoZTAI7], CoCA 227, GGl HlZAIZ 2L 7], CCyp
AEFRAAD7], CrCpdllHZAFZLALY], CCootd 7], CoConotESAI7], CoCaFREI 7], Ci=Codll Bl 2o}
47], 17F v-wEs S0 5, 17 v-ES dEUESEoEt 15, -Si(Qe) (Qe) (Qu),  N(Q) (Qe),
-B(Qu1)(Qx), —C(=0)(Qz1), -S(=0)5(Qn) R -P(=0)(Q1)(Q) FollA AEE Hojk sz X3E, - EE
A7), CrCodllHZAIZ2LAA7], CCoAER2EAE7], CCpdllHlZAZ22AE 7], CCootd 7], CoCootE
SA7], CoCootEEI 7], CrCellHl 2ot 7], 17F v-= F3vhdt 2% 2 Ut 9-wFF ez 53vs
aE; R

=S1(Qs1) (Qa2) (Qs3), ~N(Qa1) (Q2), —B(Qs1)(Qz2), —-C(=0)(Qs1), -S(=0)2(Qs1) 2 -P(=0)(Qa1) (Q2);

Fol A AeEa

71 Q@ WA Qs Qu WA Qs Qe WAL Qs B Q WA Qe AR S9HoR 4 F54, -F, Cl, -Br,
-1, A=RAY], Aletwr], UERY], opHtey], =gt wr], dl=etxe], G-Ca% A7), CCodAEr,
CorCo27197], CCap@FA7], CoCpAlEREA7], CCpallBlZAZRZEA7], CC A E2LALG7], C-Codll
ZAFRAALT], CCaotB7], CCodllEl 2ot 7], 17} B3k

AN

SatE 25, UF i3S dEHESe

_18_



[0033]

[0034]

[0035]

[0036]

[0037]

[0038]
[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

ZIHSd 10-2020-0075191

S8 F, B, F L Alohwy] B4 A9E AolE s A8E O-Cu@D7], Bk, F L Aok
FolA AEE Aolw sz ARH CCeobd7], HAEy] 2 BslE] FolA e

SE Zvi) wan, AT 4] ATl daE A28 2% A AT A7) A2 Aelo] A
YRS BV 4151 2PsA, P #7130 A AU1EE HUES 1F o T§W, f7] B
2A7F AgATh

7] 71w S SEHES 8] e 12 gAY
<s}gh2] 1>
P ‘ (L11)6K N
(R10)b10':._/ Ao :'Y12 Y.‘21 Az —T(R20)b20
S Y10 v ;
Y 20, .-
Ny T12/ Yo
N
(L14)a1a / "\ (L12)a12
/T14 T3
'."Y42~ Y40 Y Y'31
A Y41 /YszA
- 0 T~(L13Ya1s 30 \(R30)b30
(Rao)pao “+eeoer”’ e
}3'7] §]_fﬂ'—&] 1 %‘, M]]S HH—Z(Pt) %E]'%(Pd), ?'E](CU), “—?j(Ag)y %(AU), E‘E‘(Rh), O]E]%(Ir), ‘E[‘Eﬂ‘ﬁ'
(Ro), 228 (0s), HEHT), A=23F (@), SZu@D, F2FE), HZHTD) % EH) FA4 A6

o

g TS waEH, A7) M2 Pt, Pd, Cu, Ag 2 Au oA Aegd 5 qrt.

i

A% o, 47 Wyl Pt & 93, Thek ol @RHE AL ok,

A7) 38 1 F, Yo, Yoo, Yao B Yoo AR SHASR, N e Coltt.
d TEdE wEd, 37 ey 1 7,
Yio, Yoo B Yo ColaL, Yyi= NOJALE;
Yio, Yoo B Yy COlaL, Yisi= NOJALE;
Yio, Yoo B Yy ColaL, Yipi= NOJALYS
Yoo, Yoo B Yy COlaL, Yip= NOJ AL},
Yio B Yy ColaL, Yy B Y3 NOJAL
Yio B Yo NolaL, Yy B Yy COlAM

Yio B Yooz ColaL, Yy B Yo NOJAL

_19_



[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

SIHS31 10-2020-0075191

Yio B Yooz NOJaL, Yy B Yy COlAYS

Yio B Y3 COlaL, Yy F Yy NOJAY; EE

Yig B Vs NOJaL, Yoo B Yo CY 4= AT},

d FEAE WE2d, Yy R Yy T AolE s Colar,

(i) Yol CU Aol Yipot Tuy Abole] A9t = Yoo My Abole] A2 w9l AghelaL,

(i) Yyool C1 A-9-oll, Yoo} Ty Abele] At H= Yoo My Abelo] A2 w9 23 < .
02 Fd4dE O24A, A7) Yy 2 Yo Cd 5 Ao

7] skt 1
oA delgTt.

9 FRAE 2w, A WA A AR SYdon, WA 1, vxgd oF, dEehd 1§, dvEd

a%, EfUdd a5, deld aF, Aol o, AERdgdd aF, 1,23 4-HEHER
(1,2,3,4-tetrahydronaphthalene) 1%, F% 1%, Hed 0§, A& o a
T, bR s, MEFE 25, OiEfd s, dxEed as, o

AEdEs a5, Qu=vgd 25, dE=9dd a5, W

FEIUY a5, E=dud a5, dEEdvd O
W, MRdEgEsud Oy, di=Rdd ag, v9d a5,
O, Edeld A, AwY 2E, olaFEY A%, ANdd a5, AvEd O, AdEEY a5, ¥
T, dEE OE, oMuE 2%, 2,3-Hsto] =Rt (2, 3-dihydroimidazole) 1E, EF|oME F, 2,3-
tetol =2 Eg]o}E(2,3-dihydrotriazole) L, HARE %, °ol&SAME i, HolE I, oliEokE:
TE, SAHHOE O, HoldokE aF, wWlxveE aF, WzolmuE IF, 2.3-Hste|mRilz=en g

(2,3-dihydrobenzimidazole) IF, ojujt}xy ¢ %5, 2,3-fslol=Zolu| vtz (2, 3-
dihydroimidazopyridine) %, oju|t} x4y #u| gl %5, 2,3-t]stol =2 oln|ttxy g d(2,3-
dihydroimidazopyrimidine) 1, oln|thxu 2}zl 1%, 2,3-fslol =R oln| vty e (2,3

dihydroimidazopyrazine) 1%, WFSAlE 1§, HFEolE: 1F, WEZSAIYolE 15, wlFREolrjolx
1%, 5,6,7,8-HEZS =R AT EH(5,6,7,8-tetrahydroisoquinoline) I3 2 5,6,7,8-HEZS| =2 =

(5,6,7,8-tetrahydroquinoline) ol Ae=d 4= v},
d FHAZE w2, Ay 2 Ay 5 FoE e N-FF(N-containing) C-CedlEIZ2AEE 25Y 4+ AL},

02 FEHAE mEWE, Ay B Ay AR S9HoR, N-Ff(N-containing) C-CellHIZAIEY 1
ATt

d FHAE 2, Ay F A2 AR 5YPHoR, IE aF, ¥yIdF IF, onuE IF, 2,3-Hsio]| =R
" t}Z(2,3-dihydroimidazole) 1%, Eglo}& 18, 2,3-Uslo|=R2ETo}Z(2,3-dihydrotriazole) 1&, =
AVE T, OlASANE 1F, HelE 1w, olAHOIE 1w, SAHolE 1w, HeltolE: g, WxvHE
T, WlzolntE 1, 2,3-tsto] =Rl Zo|n|thE(2,3-dihydrobenzimidazole) 1%, oln|tiEI W 1&,
2,3-tste|=®olu|ty 23] 2] d (2,3-dihydroimidazopyridine) 13, oln|ttxd v &, 2,3-t|to| =2 o]n|
tbxz3 2l nd(2,3-dihydroimidazopyrimidine) 1%, olutfxm e IF, 2,3-Tslo]=Zo|nthxaatx(2,3-
dihydroimidazopyrazine) 1%, WZSAIE I2F, WEEolE 1§, WIEZSAIColE: 1F, WZEolrjolx
2, Y99 I, dYvd 25, R 25, ARl a5, Efoldl aw, FAwd AF, olaFEd 1
., A 25, AdEY 2§, AdEED OF, 98 1§, J&3F OF, olvvE 1F, otz d
1F, 2,3-yslol=2o)u|tyFu & (2,3-dihydroimidazopyridine) L&, oJw|ttFyEu|d 1F, 2,3-T]dlol=
Zolu|ttx g n W (2,3-dihydroimidazopyrimidine) 1%, o|v|ttxaabx 1&, 2,3-tlsto|=&oln|ttxu &zl
(2,3-dihydroimidazopyrazine) 1% ,5,6,7,8-HEZ3|=Eo|AFEH(5,6,7,8-tetrahydroisoquinoline) L&
9 56,7, 8-HEZS =2 =U(5,6,7,8 tetrahydroquinoline) ZoA Hdeld 4 g},

PN
d

o

_20_



[0063]

[0064]

[0065]

[0066]

[0067]

[0068]
[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

SIHSd 10-2020-0075191

A FHAZ w2, Ay 2 Ay T Fo)E = N--(N-containing) 59 SEIZA|EE 1F T N-F 7
4 SEEAEY 150

Aer oz 69 7HHAIEE 5 T 6d AHEAEY 2594 S3E 7 Art.

g2 TS w2, Ay D A2 AR EPF oz N-3H(N-containing) 59 3lEIZAEY o

fr 79 SHEAIEY 2Fola

ol
i
rr
T
e

|

Adgrow, 69 7HEAIEY % L 69 SHZAEY 15

_‘_.
N

S >~
38 & Anh

A FRAE W2A, A, B AE AR SYH0E, 7] B8 10-1 WA 103 F o= s BAHE 1F

x0 X12=X11 S A=y,
/Y13‘N X13 N/ Ya7 \ *u0
v R /! I N—
1§ X1a )\ Yie
N *t N_" *0 \N
d Y oo
10-1 10-2 10-3

A7) 3keka] 10-1 2 10-2 =,
Yiz WA Yis 2 Xy WA Xpe AR 589402, N BE C(Ryp)elL,

Rigoll gk A2 & Al 7A€ v Fxsha

)

s H AT A7) o) a AAshe] AF AbolEoltt,

d THAE WEW, Ay 2 ApS ME FYHOR, &) 3] 2-1 X 243 F o= 2 FAHE IF
I~
T

o4 Hele

Xz3 Raq Xz,
(\ X& XF  Xag
| T (Rat)vas | | | X / (Re)bz1
Xat. pXes Xo1g, A\ * 25
X% SN Rz Ry N Raz
(R21)b22
2-1 2-2 2-3

Rz
25 X
Xﬁ 1 X 2|€ x 24
Xo2, A / \ Z / \
Raf
(Ra1)b2z Ras (Ra1)oz3 (Ra1)ozs Raz (Ra1)o2s
2-6 vrg 28 29

R4 Ry Rz%

Xo8 Xo9=Xa7 Xo1—N Xa4=Xa6 N—Xa5 Xa7=X29 X T
VAR I\ ) [N Y Y S NN
275 Ryy Roi X X, /N X5, N Rof A P N 28 D

B \ R
XZo X% Y X5 21 s, \
29 (Ra1)o23

Ra, Ro1 Rzz
2-10 2-11 2-12 213 214 2-15 2-16
Ry Roo
- N \
X4~ X6 N—X. Xo7=Xog Xos=Xos N—Xas5 Xo7=Xog X7~ X9

\ v \ \ \ \ \
X2’ ﬁ/ N h/xn [ N Xog Xz/s Y N ~R;, Roi /(\ngu R“/S/ Xog [Iﬁ/ Xog
L// S A~ Ror Ro A=

(Ra1)b21 (Rat)o21 (Rot)ozs (Ra1)o23

217 2-18 219 2-20 2-21 222 2-23

_21_



[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
[0083]
[0084]
[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

SIHS31 10-2020-0075191

Xza‘Xz\s Xa7=Xog Xo4~ X6 Xo4=Xop X24'X2\s Xza'xz\s
\
N N N
x75 N Rz (K( /kr Ro2 XQS/S/ Ry, X/ZS N R )(/75 N Rz
I
" )L = K/N 5 \/ " L// & ";// NN
21)21 (Rikas 21)b24 (Rer)oad 21)b24 Rhy
2:24 2:25 22 2:27 228 229
R R R:
21 Pa i « Rot «
Xa7=Xa9 Xo7=Xa9 Xa9=Xa7 >—N Xo6—N Xo5=Xo4 X572 Y 2
\X \X /( \Xza Xzé }27 Xz/é \N // \N r!]l }26 N| >(29
28 28
"; N "i N Rat N G, %7 i \N\ TXog
L L Raq
AP AN
(R21)b2a (Ra1)b24
2:30 231 232 233 2-34 235 2:36 237
R22 Ro2
R R. / /
X 21 X 21 N
Y \X Xo5 N\ X5 Y = Y \ X29/N Ra4
29 || >7R2| l!ll }(26 N| }(29 | }(ze Il ><
27\x 2ex \N\ ~x0s 27~y X25'X27 s
Ra1
238 239 2-40 241 2-42 243

471 skt 2-1 WA 2-43 %,

Xoo A Xps& M2 SHHORE CRyy) B Cx FollA AEEH, X WA Xy T Aol & oS C-+0]aL,
Xos= N=x0] 3L, Xo5 B Xpg2 AR HHHOE, C(Ry) B Cx FollA MBI, X5 B Xys T Hol& 3l o]
C-+0] 1L

Xog B Ko A2 ZHAOE N, NRys) H N-x Foll A HEEHIL, Xp= C(Rw) R C—+ FolA A8EHE, i) Xy
A Xos T B o] N-#o]al, Xpoi= C+ol A, i1) Xy B Xpe= N-#0]aL Xpo'= C(Ryy) 0] L

Ry WA Rtz M2 SA oz Roll ek dS FHz2sha,

b21& 1, 2 2 3 FollA Aexar

b22%= 1, 2, 3, 4 B 5 FolA HAe=

h23e 1, 2, 3 & 4 FollA Helsa

b2d= 1 5 2 FolA Aesan

w2 o)ek Aokl A Alo]Eott,

A FHAE w2w, A7) 3 1 F, Ay 2 Ay AR SYPFer ) A7) 884 2-1 WA 2-9 F o= s}

2 ®AHE 1§59 & Atk

B pHdE tEd, 47 38 1 F, A % A A EEH0R, WAl 0f, N o, deve 1
§ % Eeobn 1§ FIA AEE 4+ 9ot
71 s A 1 F, Ty A Tue AR 5140w, o A7, «-0-+' R «=S—=x' FoA de=r},

d FEdE mEA, A7) ey 1 7, Ty WA Tuwh 25 &d 2ol A

Ty 0 B S TollA i, T, WA Tus 9 Aol 7tk

T2 0 B S oA Aeisar, Ty, Ty R Tue @9 Al A

Ty 0 B S TollA e, Ty, T, R Tus @9 A7y &

Ty 0 B S TollA Aesar, Ty, T, R Tee @Y 284 5 o,

A& Eof, 471 s 1 %, Ty WA Tk 25 &9 289 5 slar, ot ofo] dAu= A2 ofdt.

d FEAE WE™, Yo Ty Abele] A B Yot My Abele] Agte] w9 Ao},

_22_



[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]

[0108]
[0109]
[0110]
[0111]
[0112]

[0113]

SIHSd 10-2020-0075191

o THAE W2, Vo3 T, Aolsl AF EE Vot My Aele] Aol wie) A,
Eshe] FHAE WEW, Vyd} Ty Abolo A EE Vst My Aelel Aol TH Agelr.
= shbe] FHE WEW, V3 Ty AbolSl AF EE Vst My Abelel Aol Fh AFolnh.

A7) A 1 F, Ly AR Ee AR G CAZRIANI), w0, w5 +CR)R)I*', *
C(Rp=x", #=C(Ry)-*", #-C(R)=C(Rp)-*", #-C(=0)-x', =#-C(=S)-*', #»-C=C-x*", *-B(Ry)-*", *N(Rp)-*', =*-
P(R)=#", #=Si(Ry)(R)—*", #P(R1)(R)-*' B #-Ge(R)(Ry)—*" FlA HBH I, all> 1, 2, 3, 4 L 5 F
A AR, allfe] Ly F A% syl AF Ei WA GGl E R A7 o],

J THAE wWEW, all/fo] Ly F Hol& 37t AZF2zaddy], AZF2Rddr], AZzdAddy]), A2
SR, AR, ASESHAY], ASREEAY] R ARGV R

=42, -F, -Cl, -Br, -1, 3|=2247], Aolxr], YE=R7], olutjw7], 3=dgxwr], s=dtxx7], (-
Cood 71, CCo2AL7], CCod7197], CCp&ZA17], #ld7], vAE7], Hidr], yZzdr], FFd
7], zgfo]E-nle]EFdd”], HAGEHLY], GEHALY], EgAHEEr], Fgydr], I«

uEd7], Eolxdr], gilzFeidr] 9 gilxeE eddr] FdA AEE Hojx R X3E, AEERE
27|, AEF2FEEdr], NS, AF2AAA7], ASE2IEAY], AFZSEAY], AE

2 A EFR2dyidar);

Folx e o,

d TS w2, allZle] Ly & Aol shrt sb7] e 3-1 WAl 3-5 FellAd AEE 5 ok

(Rs3) L
/A/\S " (Roleo (Rolus
* *0 % %0
1
31 3-2 3-3
/(Rs)bm _1—(Ralo1
* £ B o
34 3-5

371 3kek4 3-1 WA 3-5 T,

R 4, T4, F, Cl, Br, -1, 3|=547], Aotwr], HERY], ofntjwy], s|=eixx7], sl=2kx
=71, CC2 7], CCu&AE7], CCod71d7], CCu@E=A171, lld7], vlEidr], Budr], y=2d7], &
Feddr], avolm-ntolEFeddr], AGEALY], FEHALY], ELAHAE7], vydr], vy
971, 7hEd], EgolAdY], tilziehdr] 2 tlERE e ddT] FolM deHal,

b4 1 WA 4 FoA Aelg Ago|ar,

rlo

b6 1 HA] 6 FollA Melg AH4o|a,
b8e 1 WA 8 FolA] Melgl Ao|ar,
b10S 1 WA 10 Fell A A&y Ago]ar,

bl2x 1 WA 12 Fol A A8y Ago]ar,

_28_



[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIHS31 10-2020-0075191

d FdE w=d, alle] 1o]a, Lyo] AERZ2dAY], AZEFE[Y], AS2AEd7], AF=ddd7],
AF2dAr], ANS2SEr], ASReddAr] 9 AIF2Yaidar]; 2

T4a, -F, Cl, -Br, -1, 3=FA7], Aotwr], YERY], opujty], drgixwr], 3|=egtxzer], (-
Cood 271, CCopEAE7], (71971, C-Co&FA17], = d7], Hldd”], Hadr], yxdr], FF28d
7], &avfo]lZ-ule)|ER e d ], HGEULY], SELGALEY], EdHEHAEY], L dr], dnddr], gt
uEY 7], EgolAdr], tlzFeidr] 2 oHlRE | dr] FolA AEE Hox FuUR XFH, AFEE
2987, ARV, ANSERALAY], AF2EH7], ASEREAY], AFELEAY], AEFRedAT]
92 A F2d7rd A,

FoA AEE 5 ).

d FdeE wEY, alle] 10]aL, Lyo] 47] 344 3-1 A 3-5 oA A= = 3l

}?3]-7] ﬂﬁ—}‘};} 1 %‘, Lo lHX] L14'E‘ Aii %%Z—!—QE, ]\:_]_—% 7&%, *_0_*', *_S_*', *‘C(R])(Rz)_*‘, *_C(R]):*‘y
#=C(R)—*", *=C(R)=C(Ry)—*', #-C(=0)—#", #=C(=S)-*', #=C=C-*', #=BR)-*', *=NR)-*", #PR)-*", *-
Si(R])(Rz)_*', *‘P(R])(Rz)_*' ‘;‘l *_GG(R1)(R2)_*' %‘Oﬂj‘i ﬁ‘%"%ljr

d FHAE WEHE, A7) L WA Lus AR 59

| w9 AF, x0-x', #=S—x' #NRD-*', =
CRR)=#", #==Si(R)R)—*", *=BR)—*" T A&

d FHAE w2, 7] 384 1 F, L7t #+CR) (R)-*" = #=Si(R)(Ry)—+'0]3L, RiT} Ryo] A2 A3}

o] A& T= HXFHE CCeu/t A 28 T X3 v 835 (CilHZAZ2E 188 dAAY,

LiZb #=CRD(Ro)—#" HE= #=Si(R)(Ry)—#'0]aL, R} R0l M= Agrsto] A& L= HIA&E C-Co7t A S
=

w e A% B A CCodllHEAEY a15& A

L7t #NQRp)-*', #CR)Ry)—*" EE= #-Si(R)(Ry)—*'0]3L, R R0l MZE A3jst] A3 &= v X33 Cs—

Coo7tBAIEE OF T+ A3 == HXFEH C-CedllHlZAIEY 252 NE 5 ATt

gE JFdds w29, A7) 88 1 F, L7k +NR)D-*", *-C(R)(R)—*" F #=Si(R)(R)—*'0]aL, RiT} Ry

o] MZ AFsle] A3 Ei= HX3E (Ce7tHAIZE 18 TE X3 B HX3E (-CellHEAZY 18

< FAAY,

Li7F #N(Rp)—#", #-C(R)(Ry)—*' X #-Si(R)(Ry)—*'0]3, RiT Ry EE R} Ry ol A2 AFete] 23 &
" CCoodlHl A2 15S ALY,

= HIXEE G et A EE 1§ v X3 e HA$

gl

LuZb #=N(R)=#", #=C(R)) (Rp)—#' Hi= #-Si(RD)(Ry)-*"°]aL, R0l Ryd M= ZAFste] 28 = nA&E G-

CoZFHAIEY 15 He X3 s v CCeallHl=A S8 1

el
tlo
of
o

o
&

S
v

A THANE W2, A7) A 1 F, Ly B Lus 22 9 Aol
Lig #=0-+", #=S=+'  #-N(Rp)-*', #*=C(RD)(R)-*", #=Si(R)(Ry)—*"', *-BR)-*' FolA Hei= 4 v},

47) B 1%, al2, al3 B alde AR SPAOR, 0, 1, 2, 3, 4 L 59 5 Ark. 7] alzh 09 4
S0, Ay % Ap® AR AATC] 90X e, 47 al3e] 02 Aol Ay L Ape A= AAse] A 2, A

7] aldZb 091 5ol As B A A E A= A BT
d FHEAE mEY, al2, ald H alds AR SHA0R, 1, 2 8 3 T4 A9E 5 3

47 384 1 %, R, Ro Ruo, R, R % R AR S840, 2, $42, F, €1, Br, -1, 3=54

71, Alobwr], HERZ], opn|tr], s=eixwy], s|Egtzer], A s WA (7], A% =



[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SIHE3dl 10-2020-0075191

= HAEE G CoEAld7], A E= HASE CGCopd71d7], AZ s HASE C-CopdAl7], A& Ee=
H X8 CGCoAlE2 2 7], A8 e HX8E G-CallHlEA S 2947, A8 = HAE GG A EE2

et

)

L

A7, A E= HAEE C-CeslHlZAS2LAE7], A% = HASE CCootE 7], A = vRE
CoCeootB5A17], A& H= BIAEHE CChobHE 7], A8 s nAghE C-CydllHl=etd 7], A& e
A &E C-CodllHl 22 A 7], X3 = HXEE CG-CeilHlZotdEH 7], X3 T AX|&E 17} H-335
SEuE a5, A Ee HAEE U a-REs duHEsdus a5, -SiQ @) @), -BQ)(Q),
-N(QD(Q), -PQD(Q), -C(=0)(Q), -S(=0)(Q), -S(=0)2(Q), -P(=0)(Q)(Q) B -P(=5)(Q)(Q) FlA e

ke
=

4

at,
RiZF Rios Ri7F Roos RiF Ryps HE Ry} Ry A8Ho =2 A2 AFste] 3 e v]X3E CCeItRAIEY
OF B AZ B vAFE GGl HZEAZE 258 4T & A,

b10, b20, b30 = b40S ME =HHoR 1, 2,3, 4,5, 6, 7 2D 8 FoA AeAx;

Q@ WA Qe MNAR SHHR, i, TFA, -F, Cl, -Br, -1, 3EFAY], Acwr], YE=RY],
ofmlty], FEgAwr], FEgERwT], (@ d7], CCoZAL7], CCed?1d7], CCeuPFAI7], Csm
CNZFRLD7], C-CoallHIRZAIZFRZLAY], CGCAIZFRLALET], C-CodllHZAZFE2LALE7], CCaotE7,
CoCooltE 5 A1 7], CoCoootEEIR7], CiCoodll Bl Z oA 7], C-CooBll I ZoFE %A 7], C-Coolll Bl ZOFEE] 271, 17}
Hl- S S3he aF, F v-REE e RS a5, vddr] 2 Eeldr] SelA A,

d TS W=, A7 Ry, R, R Ry, Ry 2 R AE H@HoR 4, F44, -F, Cl, -Br, -1, Al

ol=7], CCe@Z7] 2 CCo&FAI715

aa, -F, -Cl, -Br, -1, Aletx7], #Ad7] 2 vj#Ad7] FolA deie Hofjr shubz ke, C-CE 27

1::1 Cl Cooo]';'/\] 7]

AZERAYY], ASFRIA7], AZFEHEY], ASEAEE7], AS2AAEY], dd7], vEdr], Bedr], 4

gedr], Qddr], vdxer], okzddr], AvAldr], olAuZEr], TFeH Y], Avo]2-nlo]EF Qﬂ
d7], MxZFeddr], guxIFeddr], dgddr], dAdEdLY], AEGATDY], EFTHIY], EY
A D7), stelaldr], Ao, #Add Y], AepAL], HEL7], HedAdr], Febdrl, AE9T],
olmttEL Y], IHELY], EHolEd7], NAHNEEJL SAFEYT], olEANEYY], HEYdr], FHAE],
st dr], oA dr], AEL7], o|xd=Ed7], 47, FEd7], AEEdr], oaFEdr], W

ZFEYd7], olaFEEdr], EgExHd7], QJHﬂdéﬂ A=y, wWzF=EEdr],
AdE 7], AxAtEe D], A=l l tydr], otmgEtidy], dAdEZEEYY], dAyuxdr], H
zolurpEd 7], WlzFepdr], e d7], 157], MxEol£d7], WlxolAtolE£dY], WlXSA}
%%ﬂ,@iﬂi%ﬂﬁgﬂ,éﬂ@a%ﬂ,ﬂE 7], HoltolEdr], ZAlHolEd7], EgelAdr], 7}
vrEA7], dulzsebdr], dixgeddr], oHl

18971, WEPIE ], FEEMEFAL], HEEY
ZE WYY, YZENZRAEAY], gquzsbiEdr], o
7,

UZEFedr], JuyzEgHeHdY], JUZEASY

71, oju|ttz i d 7], oj |tk glu| T d SAIEZ g 7], ElolZ 2y ud ],
WU gdr], oxEFoddr], ofxlago]|2-nlo]Z ¥ dY], ofxFutEY Y], otz FEd ],
olrtti Ml 2E] 2 Hd 7], oAUl RAEUY], Ju=FELY], JAEZIELY], Ju=IuEY7] 2 AE=27Mm}
=47];

ZF5A, -F, —Cl, -Br, -1, Aolx7], (-CpodA7], C(-CudIZA7], AZF=3Er], ANSF23AA7],
ANZ2HLY], AFZAEE], AFEIALEY], #Hdr], u#Hdr], gedr], "dgddr], dudr],
yxzey], olzddr], 1ﬂﬂéﬂ,%w42%ﬂ ZFodd7], xdo]Z-nlo]ERoddr], MExETFdd

1=

CHelREFeddy], dAdddr], AdEddr], EALY], EFoAEHEY], Eudadr], deldd

71, ApelAld 7], #HEbE Y], dEAET], dEdr], Heddr], febdrl, A5V, ovugEdr], vHE
Elop£d7], o|aEolEdT], SARELT], o|HAEAY], deudr], deAdY], deutdr], Jnt

A7), olAR1EY7], Iv=d7], FEdY], AwYdr], olaFAEedr], MxFEedr], oliH

_25_



[0138]

[0139]

[0140]

[0141]

[0142]
[0143]

[0144]

SIHS31 10-2020-0075191

wedr], ZeeAdr], yZEAYEY], Asdddr], Wedsdedr], AvEadr], deduEedr],

AlEedr], AdEdYdY], ofagtdr], dAdEE rﬂéﬂ A 7], “ﬂiolulﬂi"‘ﬂ “i Febd ],
ZE oY), AEAELY], WxzEolEd7], WMEo|LEolEdY], MESAEAY], WXl aSAEdY], Ed
olEd7], HEZELY], ElottolEdr], SAHoEAY], EgolAd7], 7}‘3}5"‘71, E1 Hxsrebd 7], vz

Hesds),  guzdzds),  MzE),  dEmazdads],  greazeesids)
BEENZAEA/], EANELS], GUEEFesl, GUEE ey, qUIEAEA], ofuitey
grd”], olvnxyuntdr], SAZEIYYEY], HelERygudr], dxuzEtdY], ofaAEFod
7], opasholmovhol ER AU, opEYY), oA MEFES), kATl @AY, obapelu
2AEYY], Jdu=gEYY], JAEEIEY7], Jdux=ImiEdr], JAEZEIFEY7], 0 -SiQs) Q) (Qs),
“N(Q3) (Qz2), B(Qs1)(Qz2), —C(=0)(Qs1), -S(=0)(Qs1), -S(=0)5(Qs1), -P(=0)(Qs1)(Qs2) 2 -P(=5)(Qs1)(Qz2) FllA
Aed Holx shur Agkd, AESEAYY], AERIAHA7], AEFRYEY], AERAEEY], AESRIAALT],
Hd7), wiEdz], geldr], fgwdr], <ludr], yzdr], ok=dldr], dvAdr], okAuEZEr], &5
dd7], Zgolg-ulo]Z2Feddr], MxEFeddr], UdixIFeddr], dAdddr], AdEHIY], GE
g7l EFedEHdY], EgEdadr], seladr], AgtolAldr], dAdadr], AeAdr], AEL7], ¥
eAldY), Ferdsl, AW, oHHERY], NAEAY, EolEUN], ol AEEAY], SAEUN], oEALE
d7], JEddr], deAdr], dAnigdr], oA dr], AEd7], olaEdY], IV, Fdr],
Azeld7], olaFA=edr], WxFA=edr], oaFAxmedr], Teedr], YZEYd7], HAxdedr],
Hlx=F=ikeldr], FAvuEedr], AxFuEadr], Asedr], ddEgndr], oiaeddr], AdEEDd
7], HAE7], dlzentE£dr], dxFedr], e eddr], dxdEdr], AxoEdr], Hxoliy
FEUY,  WMESAEA),  WMzoASAEUY,  EeckEds],  dEAEUYl,  EobrlopEal,
SARolEUs], EdlobAdy], AmEds], duzFeids], cuzEesds], queasds), e
N, BEENEFUs] GrEazeedds], brEazagds], quEpEs], Ousefedsl, o
UYZEHe ALY, qUZEAESYY], onvzxygudr], ovugxyautdr], SAZ=ITEY], Hel&
2yEtdr], WlxzyZErdr], O}ij dd7], opatistolm-nlo|ZR e dY], opxbymtEA7], oz
gulzFedr], okdnulzE e dr], oAtz Ed7], dux=dEd7], JAE2IEY7], dd=IEd
7] 2 JIEE7EYT]; 9

@]
-
E

=Si(Q(Q)(Q3), -BQ(Q2), -N(Q)(Q), -P(Q(Qy), -C(=0)(Q1), -S(=0)(Q1), -S(=0)2(Q)), -P(=0)(Q)(Q) =
P(=5)(Q)(Q) TollA Meixx

Q WA Q@ Z Q WA Q2 ME SHHoR, 4, T4, -F, Cl, -Br, -1, 3l=547], Aolwy], YER
7], ohutr], =AY, dugtrnr], CCed A7, CCodAE7], CCeZ71d7], C-CoZdFAI7],
CsCioAEFZLA7], CrCudlHlZAIZFR2LA7], CCoAEFR2EAL7], C-CodlHlZAZF2LA 7], CCaot 7],
CoCooltE 5171, CoCoootEEIR7], CiCoodllElZoFE 7], C-Coodll HlZoFE %A 7], C-Cooll Hl ZOFEE] 271, 17}
H- S S0 a5, UF H-REE RS OF, 540, F 2 Aokmy] FelA HdgE Holw
stz A3k C-Co2 A7, T4, -F 2 Aoty FollA Aded Aol vz X3hd CChotd 7], vlEd
7] B EEdT] FoA AeE 5 gl

d FEdE w29, R, Ry, R Reo, R B R AR SHAoR 4 F54, -F, Cl, -Br, -I,

Aotz CCrrZ 7] B C-CooZ A 715

5, -F, -Cl, -Br, -1, Alelx=7], #d7] 4 u=Hdr] FoA Add Hojx shuz Xse, (-Ched A7)
2 C-Con 2 A 715

sk7] sk8ha] 5-1 UlA] 5-25 F o FuE BAlE 1§
3l7] 884 6-1 WA 6-55 = o] e TAE aF; ZoA Aegz

Ri 5 Rz A¥HoR, M2 Agtste], AZ2dad 125, AS2Et a5, WA 25, J2eEd a5 =

ol
i}

_26_



(Z31)es ,,

* *
\“(231)e7 (231)37 (231 Jeo
G‘Q GQ‘ (231)e5 v (Z31)es
(231)99 (231)89 (Zsz)e4 (Zsz)e4

55 5-6
(231)e4
v (Z31)es s s (232)65

Z31)e Z31)e!

(232>e3 (Z31)eq u (Z31)e5
(Zaz)es (Z32)ea
[0145] 5-9 5.1 511 512
*
(Z31)e3 . (Z31)e3 (Z31)e3
Sa—Y31 S —Y31

| - J K (Z32)es | _ V4 K(Zsz)m K(Zsz)e‘t

*

S —_—

5-13 5-14 5-16

(Z31)e3 (Z31)e3

Y (Z32)es
/\ e

*
[0146] 5-16
*
(Z31)e3
(231)e4/ (231)94 (231)e3 ,
(232)94 Q /' /3
N
% / \ @(Zszm = 2/:\7(232)e4
5.22
% (Z31)es * (231)93 * (231)es
/ \ 233
@(Zn)“ /(Zsz)e4 @(232,94
[0 1 47] 5-23 5-24

_27_

SIHSd 10-2020-0075191



RO GIRGER IR ¢

(Z31)ea (Z31)es (231 Jea (231)63 (231 Je3
6-1 6-2 6-3 6-4 6-5

XN
\(\J N ’N ] /‘*“*“““N/ (Z31)er

(23 Des (231 Jes (231 Jes %
[0148] 6-6 6-7 6-8 6-9

N N
X X A T R
g @es _———(231)e6 | _—\—(231%6 | ﬁ(zsﬂes
= A A~
* *
6-11 6-12 6-13

*
e T e e  Can ST
| e NN s1les Ci/\(zm)es @23%@
raa
-14

*
6

\

/
/

\
\
\

*

6-15 6-16 6-17

NN N N N
| a2 (231)es N[ \MZ31)66 l /\/‘\/(231)%' = A(:m)es
6-20
NN SN SN
] (231)es I T (Za1)es [ T {Z31)es K T (Z31)es
NP - NP
[0 1 49] 6-22 6-23 6-2 6-25
NN NS | NN 1 N\/\
(Z31) —(Z31)e (Z31)e 1 (Za1)e
b\ *31 (] N\/\ /\ 31/e§ N/\N/\*:M 5 - - *31 5
6-27 6-28 6-29
N N
N x \N XN XN \( \
W\(Zm)es R (231)e5 [ 1 (Z31)es | ——1(Z31)es5
-30 6-31 -32 6-33
N
AN =
N N N
NN (\( N NN | ————\N Z31)es
| T @a1)es | 7 (Z31)es l —(Z31)es N
PN * N\/\/\* NM*
*
6-34 6-35 6-36 6-37
"\/\ NN NN N
| @des | g @es | @tdes | ———(Zatdes
A~ N N AN N/YN
* * * *
[0150] 6-38 6-39 6-40 6-41

_28_

SIHSd 10-2020-0075191



[0151]

[0152]
[0153]

[0154]

[0155]

[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]

[0164]

[0165]

[0166]

[0167]

SIHS31 10-2020-0075191

N
XN N XY XN XN XN
[ \—/\—|'(231)e5 l/\/_\'_.(zm)es “/\/\__}_(231)95 (j_/\—l-(ziﬂ)ﬁ

A~ A NN N)\/
* *

* *
6-42 6-43 6-44 6-45
SN SN YN NN
| T Ztdes | T (@s1des | T (Za1es [ 7 (Z31)es
AN~ N N\/**/ N/Kf%
* * %* *
6-46 6 6-48 6-49
~" Z”Y 1
\Z;\ T (Za1des %7 (231)e4 \_/j 7 (Zs1)es \’// 7 (Za1)es
6-50 6-51 6-52 6-53

Z32 N
N
TJ’\ L7
T (Z3)es % \”/7(231 Jes

Z3
6-54 6-55

371 384 5-1 A 5-256 H 6-1 WA 6-55 F

Yoz 0, S, C(Zsy)(Zss), N(Zzy) BT Si(Zsy)(Zys) ol

Iy WA Zpe AR SJHOR, F4, T4, F, Cl, -Br, -1, 3=547], Alojwr], YERY], ofulr]x
7], slEGA Y], slegzx7], CCu¥d7l, CiCoEAD7], CCud71d7], CCp&IA17], #Hd7], HlHd

71, BEd7], bzar], E2Fedddr], Aveja-nlolEReddr], AdEUdr], AdEHALY], EgHA
271, dEhdr], denydr], shEdr] 2 EdopAdr] FellA Adesa,

e2+ 1 & 2941,

e3v= 1 WA 3 FollA] Mes Ao
ed= 1 WA 4 FollA] MesE AGgro]la
e5= 1 A 5 Folx A™E Ao,
e6& 1 WA 6 FolA dee Ao,
e72 1 WA 7 FolA A™E Ao,
€9 1 WA 9 FolA dee Ao,

& ol Arshel A Aol ol
g FEHAE W2, 7] Ry, Re, Rio, Reo, R B Ry ME HHAHo=Z, 4, F44, -F, -Cl, -Br, -1, Al
b7l CCn@Z7] 2 CCodIA17;

g4, -F, Cl, -Br, -1, Aetx7], #d7] & Hl#Hdr] Tl Aed Hoje sz X3hd, (@27
9D CCoE A7

A7), v#Adr], gidr], fdgdddr], gddr], dzdr], ofzdEdr], AuAdr], oAz E ],

A9, svpelE-utolERed ], MEEFeAds), UdzETedds], sHEds, okady
(acridinyl growp), HMZEFeL7], HMEE oA Ty, N ukELs] 2 Oz o

T, -F, Cl, -Br, -1, Aotx7], CCuA7], CCu@E=A171, #d7] 2 Hadr] Folr Ad8d Hoj=

stz Agd, #dr], nlEdr], geEdrl, Agddr), dddrl, »EEr], ofEddr], uAldr], oAl
yzdr], ZFeddr], sgole-ulolEFeddr], HMxIFeddr], UilxEFeddr], 7Edr], of

_29_



10-2020-0075191

ol

=

=

M
B

el
o

4/

Z0]
=

o] wll Z= 7w}

=i}
=

275

|

ol

Heddr],

=

J

il

o)

g7,

|5

il

T

ey,
oM e,

[0168]
[0170]

AHMWMW ouvAHHMN” ﬁmmAHHWMwﬁwaw AHHMNH ?WUT
o - 00 o
e e =0 e
< 2B = ~C . e .
QNAP C T QNAP o QNAP AQ ) QN&, WY il
s s -
LSS (ST (L S WV .
o3
NﬂN
_HF&N WY w
[N

ot et <
2
4 WU
AN\AM m
F\N

20

13

_“/N - 2 -~ 2
N/AN N/A { N/A O

1
16

H
N
H
)\Pt
H
)\Pt
o0 GO GO

[0171]

_30_



10-2020-0075191

5

=

=

H

e
=)

30

24
29
34

23
28
33

22
27
32

26

o= = i ol oF S oM ok AF m U o 0]
Z.L ox MM ‘_.fmu o AT —_— Lo mma — A_I QE %wb :io - A.fu
il - = = B ooy X Y ! =
— o) ~ <0 ‘m_-‘._ o~ ~ &o =y o
~ = AT H.i o o= o o _ i TP oR Z_l
STl =% 4 2Is = X "B
X EY R4 ¥ o em 5 gl B F
S KPR AE 1 E = =r N — N [ER— N
- cal- T o ~ SR S 2 o = 5 2
i 2 X 7 TN = X —
o o ™ r I N S — R X W ™ Mo U
ol o Ur = W E 3 i _ o
XK R N m SR AR o T ot T ol
WBNow KT M <+ Ia o =0 oo M WM T x mrrc ~
. o _ s To B o o
Ia) o- o m To _!1_ myl o ;I\_F ‘q v :éo Jﬁ X
Wy B e as ™o <N W o w B N
WO = B o7 5 J o= X e ~ —
il < o) T ECATTEON gl N ﬁ_. )
X B = o > ~ . Mﬁ W % 5 W M B i o
2:3, ~— s F3liny oy do = XN — —_ —
T I ) — N
A TEEE Se sm IR e T fe RL
SN B S e S o — = = o =
= = oo — Jos X J -
W uﬁ = 7 - OO T iy ﬁww_« -
T T xEORE e o g oo P
- ” .0 = ! =
SR G L S L o = B
o = F 7 TEToogR owiT A g oy £
g -_x°o AL T4 8% w4 Te L- g
L B YT S o T = _ - @ ED o b T N
T T o zﬂ 2 M K M - % W @ HE X
= Z do 2 — — - %0~ T Y °
=R oS LY ge® FE x o — o
R 5 D S A N —

ol % oS - = o' Mo AV NGRS
) = %o T = M = I G Y = o
M= _ S By 2 _ﬁc A o g o) ol oy
g w4y IX T F e SE R E g P
o ™D - % B WX N - F oy iy o PR "~ =y

T T N - Homo B ooy =) T o
U S 4r o~ oA 4r 4
o 1 < ~ e oo Q% o Mo 4 TN i

~ D do A O — o R — e A
AR L - D S S
NI e Ko B B oF — & I - o S N N S oF

1 — o <z W ® - 0t oW AT = |
R m; T o % 9 g AN S R o =
o wy i o W T 5o Y H S @ m WO o T own _,mo
= o~ e B OE <do WL .ow < TR NN
R G B oo @m0 B Moo 0 Moo N
L R CE®3 g A § T
- o - | ; i Yoo -
Moo womag G ey = o oM Moy o 0 D S
N —® W g il O T T x

s wld o 5 e pTHae oy wmw 2T

o, M AR WO N T o ®T W oF <
8w Yk oH *E ow, 2T My om om =
N o Xm o o0F ar T oz 0 W X m

~ B o AT CIR Nl XD ST ON - RNTD ol
RN T EAE M ST R ES M T RN FHRN D

[0172]
[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]

_31_



10-2020-0075191

5

=

=

M

el
=)

w frovSce)
I w < ‘mty oR
op =T o B 9 W
e %0 o N < TR i o
o~ o 23 Y !
;IAW o g J_I WI ME HL E ,_.mﬂ
o OFTETE N z oz = o
g W o 5P =S T N
o N u T ol o - ~5 ToH 3 il P Fo 1 ~
ikt A N - X or A4r e o o iy
~ T W ~ A cy s e i of -
N LA T g @ W TR N O = pE g
S Biew D A 4 o« =k = TB ir T
o 55 oF B X o oy b B~ it BH - % @M <o of <O m ol = X
N o MoRT S N B o . AW W
o o RO o = e o au o = o bl il < o S LR ™ N AT % dlo
o T 2 o o w1 #r _ _ T R =} o — H °
w BeET i @ W A I ° & e i3
N | I ~ J)J T | X T e o e
B Mo gy sﬂe 5 T 5 X o & o L 2 y 5 “o S
La < = = = ~ o g . o N
= Mﬁ_ o %ﬂ 4h ° K e % B ﬂwﬂ MH N_wo i Wr %k o < B :4 M B T
— ! e 0 — X i — rvSiira
w - L T A i ~ = Wy e X ~ o I B g = RN o u
z B ) 3 X T o P o < ® % KR o i
LC ﬂwﬂ — \ILra ﬂme o ﬂ.Al iy Mr :i Al:l ZO 1;‘_ ﬂ ' ﬂ Og _,ﬁ .Cl M ‘Mu,,l ‘H_OW
. - A h R
o wy A o = P 53 o Me +o i %o T T o F " - w < m
i PR N s i i N < ] o o P A - X °
) o~ T Ho Ao R ok o ol o X = om c; = . 2 = A 5
= < — o gr <0 N Mo = bR - 03 - e T2 of B on
N DR h ) 0 ~ R - 9 W o = il N
= = < & w o NG wo_ %o ol Ho P X MO N o i X~
Wy - o A Towom > oW F o Mo g O
o B T A = il X - = = o — o X X ™ o o m_.T No o
- m T TR _ . o o F o o s o o A MG <] o = &
< G ° zﬂ JJL S No - RO Ton T X <° e BH E=) El \ﬂ - mm o_|,
‘..rwﬁ .ﬁﬂ Z,t i X ; - Mv_l io Zo _¢o WI < :.: Wi RT ﬂ, JXl %o = m m ~ E.E o
w T T o < do o ow 0 Sy A
R B = o A L oxw & o X 5 7 - e x N
~ ~ o . T o Ry m . R Mo o o s 4 % I o+ oo g bl
%0 o o - 2y gy o ERG X o~ Njo i B = X S o LT
. = jon Jall Ao T W= = p| o 5 ¥ N E N gL
‘;L . ~ H ;OE EI ﬂ@l O = o - Mm:._ ZO <0 ZO ‘ﬁ Wi B Oﬁa ] io ME =K o — )
HE e R o o 5 i o N T o oy T fo i . aw < -
= T o = Mo = . LT
%M%ma%% ﬁhﬁﬂﬂzr Woﬂv%% =B SO 58 ® 2 T2
] N X ~ g 0 NS oW l
AL i E:ora k1 T B AR i e FE®E oy
WO~ A e T = ) o o %O < 7o o ° N - N RS I
- = oy opn o= = B %0 <0 < — . 2y Ho %0 = = N S ~N =
%Mowa@mﬂ@ g g O 9 o . w0 =T o %o T ok % 5 i
) _ m NN o)) - it = _ o = ) g N T
Ty b F ﬂﬂgA¢¢ﬂ%@j oo T EoeT & s T eZ wo E TR
* 5 T e TOEOT DR T R woe e " T on IS b e B >
~ N Tr —_ S 0 | | 0
r A E.E 5 _ o OT | - ‘ul 3 _iﬁ ~ bl HO Py <
SEITIIEEY S5 thsze st eir 5ot 25 Ef s
oo P BW T TR N o T L - B T g 5" T =
5 %1&1%%% = RE R X Y 5 I BV R A =S T @ T 3
v P erie w5 B TS T e I @ﬁawHai § sx .. d
S %0 N_Uo m N Wo ™ = of ° ,.M.a BT ,.tm.,u — T - o > = Wm WE e = 10”“ iy = A
0 = N [ ; ! N —_ e o — —
ow o w o Do % ooy B TF B B W % =53 S ® ML S S ﬂﬂm R =
No i - — - Z 2
= QI R 1 w T¥n 3 ¥ T ¢ % R
% — = ook B o ! o N ,,WU o, oy X 4 ﬂE Nr T 70 ) o
= ® S S — R H T m.# 4 — o s e do = %
= = = LS ° — = 2w o o= =S
£22: £ z: % TR R T 52
s 25 = s $ § % TR e
_|_ =) — o)) S )
[ = = S RC) —
= & & ¢ § E3
2 2 = g 3 =
[ S S S
[ =

- 32 -



[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

SIHSd 10-2020-0075191

A7) ALAF110) AbE A, HEE A5 £ £ 499 5 A F3E 499 ALAF(1102
A7) Aetel, ALAFE AL, AAAFEFA(10), AR1FIA(120), H5FA (Sn0,), AHahob (Zn0)
9 ole] glele] £ FolA AeE 4 gout, ol PHE AL ohirh. Ei, WERY AT £ Ay
A= AAF1100S FA3] Aste], A1AFE AL, vblell), S(hg), LF

T = =
—2Qig-Ag) ¥ ole] Qele] 2T FolM HaE & Q)

iy

FAl-Li), Z4(Ca), vt2vlf-2AFMg-1n), =1y

4, old #4E Ae oh,

A7] ATAF(110)2 39 @S 2 BE 559 & 2 o5 25 M § dn. dE o, A7
A1AZ(110)L 1T0/Ag/1T029] 32 FTZE 714 4 9o}, oo dAHE AL ofr}

[-71%(150)]

e

71 AA=(110) ZF-oll= 715 (1500 0] iA1=l vk, 7] #715(150)L ©3ss LTI

271 F715(150)2, 7] A= (110) 3% 7] g3 Abolo] JiAlE A¥ % 9 (hole transport region)
2 A7) RS AT A2ASF(190) Abolel A" AR 4% 99 (electron transport region)S U XFE
2= oh;]_

T

A7) BAE FE 949, i) 9Y EFAR o]Fojy gddFo g o]FofR v T, i) B AR gE B
2 o]Fojx] gAdF o o]FoR ©F FX EE iii) 5T AR g BEFR o]Fof HFo TS5 e o
= TERE M F dg

A7) AE FE J9e, AT FUAFUIL), ¥ FEHEFHIL), ¥F B2F 2 HAxF AAF(EBL) FoA Agg
Aol sl & g 4 U}

dE B9, A7 AF % 49L&, 549 M2 g8 EAE o|Fo "dFor o|FoH uF FXE A
v, A1AE(110) 25 d2 458 AT FYJS/4F 555, 43 FAdS/AT &55/93 1235, A
T FUS/EF HES, A 5T/ 8% RS Be AF TYS/AF 55 /AR AXFY uEs FERE V)
A F o}, oo dAEH= R ofyth

A7 Ay 4 99, n-MIDATA, TDATA, 2-TNATA, NPB(NPD), B-NPB, TPD, Spiro-TPD, Spiro-NPB, ™ &l 3}¥-
NPB, TAPC, HMTPD, TCTA(4,4',4"-tris(N-carbazolyl)triphenylamine

(4,4" 4"-EZ 2 (N-7MZL)E A Do}T)), Pani/DBSA (Polyaniline/Dodecylbenzenesulfonic acid (Zgold
/=g 24 A <E4E)), PEDOT/PSS(Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesulfonate) (&2 (3,4-9l
A SAE| )/ E2] (4-2E| =X Y|o]E))), Pani/CSA (Polyaniline/Camphor sulfonic acid (Zzlo}d®/
7034 3E4E)), PANI/PSS (Polyaniline/Poly(4-styrenesulfonate) (Z@]old®/Z2](4-2~EA&EXYo|E)), 3}
7] sheb 2012 BAIEE SHeE 9 sh7] SHehA 2022 BAIEE SHEE T4 dEE Aolx shuE 23

LR
4 QLo o el
Q8% q.8° pRdss
§78, 9%
& &

m-MTDATA TDATA 2.TNATA

_38_



[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]
[0221]

[0222]

Spiro-TPD

0
o
Qoo P
TE o
0

’
Q%OQ

Spiro-NPB methylated NPB

Q{}QQ

TAPC HMTPD
<sk3t4] 201>
(L202)xa2—R202
R201—(L201)xa1—N
(L203)xa3——R203

SIHS31 10-2020-0075191

<s}sb] 202>

Rao—(L201)xa1 (L203)xa3—Ra203

N—(L205)xas—N

Ra02—(L202)xa2 {L204)xas—Ra204

A7) 384 201 2 202 =,

A8 e A FE CCpold 7], AF i u A3 C-Cydl Fl 2ok,
% P08 2F 9 AF L uAE 27 0 -3gE dHeEgud 1§ Tl e,
Los&,  #0-x', =S’ xN(Qo)—+', AF e aAFE A7), AF e eAdd
CrCp2AIdA7], A8 wE HAEE CCAERA 7], A8 E aA3E C-CoslHRAZ2 a7,
A wE wATE A ZRAADNY], A3 T HAFE O-CualHlRAZZAALAY], A3 £ v
g C-Cool2 A7), Mg mE A (-CealHl Rt ary], 23 wi= w3y 271 v-LgE o o
F 2 A% mE w8 27 -0 EE HREE 0F FolA deym
xal WA xads N2 SPH o=, 0 WA 39 G5 FolA desn

xa5% 1 A 109 A5 FolA AeE i

NE 5

o
)
o
fru
iﬂl

Roor WA Roos B Quorx
HeEAF2dd7], A% e vX3E G-CpAlE2dAd7], AF T HXSE G-CdlHZAISZEAD7],
A% = AAFE CCoobE 5171, Ag = HAEE CCoolEE 7],

218 = v A C-CodllHl =ZotE 7], A8 == v EE 17 H-ES F308 05 2 A3 B HH g

3 e 09X FE GG A EREAY], X3 Ex v FE -y
A
A& = v X8 CeCqolE 7],

A b 0o dEEEane 0§ Fo4 499 5 A

_34_



[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

SIHS31 10-2020-0075191

dE 51, 47 #8424 202 F Rt R, AHAH O Z(optionally), @ A3,
d-vedAd7|E F3lo] A= AZ2E F AL, Rz Ry, AEHo= @ A3
d-vedAr7|E St A= AZ2E 5 9

d FEHo mEW, 4] s 201 ¥ 202 7,

LZO] LHX] LZOEL }\_"i EF‘)?E}_O__E,

HdAz],  AGdddr], udAr],  uzZgdr],  of=Ediddr], fAgwddr], duAdr],
opAuzZg 7], EFUdAY], 2uo|2-HEFd ], HEIFodddr],
daddy], SdEAdAY], EZGALAY], FTeTdEdAr], EEd U],
A7), YZetAdAr], sAdar], Addar], g dAar], aAdar], Aetsd
FrUEAr], e ddAr], geHdAr], FedAr], spmEdAr], JdEddr], olix
dd7]), AxgeHdAr], fuzFeatdAr], oz dar], vwxshEdar], o
Hlzdsdar] 2 deddar]; 2

glzZFedaAr], o
411L{1,1ﬂﬂﬂ
BRI, FalAd T,
AEdulr), MzHF
Hlz7krEd A7), o

B>

=

, -F, -Cl, -Br, -I, A7), Alolxr], YERY], oiutxy], J|=EgA 7], =gy, (-
Co¥Z7], CCp&IA7], AERALY], AS2EAY], AF2RE7], ANF2EHI7], AF2aAd7], 9d
71, "=, gHaEdr], (-CodZAr|Z g9 Hdr), F2 XY Ad7), fgedr], Addr], vzar],

ol=dld”], FEEU 7], dvAlEY], oMU =ZEY], EFud], Avolm-HEFeddr], MxEFedd
7], glzEFddY], Adddr], AdEdDY], AEALY], EFoTHI ], Eﬂﬂéﬂéﬂ 4W<
71, AgtelAld 7], "dZeAdr], A7), AHd 7], deteAdr], AabAdr], AeAdr], FHAd 7],
2Ud7], exedr], HeHdr], fFebdr], smEYT], dEd7], olialEdr], Wzt ],L¢ﬂiﬂ
g47], "ulzietdr], duxeesdr], dxsmbEdr], ohlzshEdr], dulxdEdr], JEedrl],
=S1(Qs1) (Q32) (Qug) F -N(Qs) (Qsp) TollA Mgl Aojm shuz X3ke, #dy], dgdgddr], ddday],

zg7], ofzdddy], gAY, AvpAdAT], oMy ERr], FFoHdAY], Avol2-nE

dddy], HxEFodddly], gizZFodaddr], dAgadar], AdEH DAY, AEGALAY], &
gedAr], Egudaddr], geladAr], AgtolAddr], yEZetAdAr], dAdAr], ALy, A
et d 7], @A), AepAd A7), FaAdr], Z2uddr], edddr], gedddr], Fedd
ﬂ,ﬂwimkﬂ JNEAA7], olAJELAY], MEFeddr], MzEddAr], gulzFfebd=r], oz
geoadar], vxsmiEdar], gizshEdAar], fquzdsEdar] 2 gdegdag];

oA AdEEa

ol
J

== >~
T

A7) Q@ WA Qe A= 59 , G C€Z7], CCu&=A17], #id7], visdr], gHedr] 9 y2Zdr] F

oA deg 5 e,

02 Fdoo] =W, xal WA xads AZ 5HHRE, 0, 1 =& 29 4 ).

T o2 FEde mEW, xast 1, 2, 3 EE 49 F Ao

T o2 Fddol mEE, Ry WA R B Qo AR SH™oR ) Hd7], vsdr], gadrl, gy,
Qudr], vzdy], okzdldr], A7, A7), opMvZE ], %EOléﬂ Zvfo] Z-H| ZF 0.7
971, MxEFeddr], duzsfeddr], dAdddr], AdEd Y], GESALY], SFedEdr], Eg
A7), gelddr], AgolAdr], YEeRAEY], ﬂw§7l<ﬂ%ﬂ%7l~&ﬂ1é 71, A7), HERA)
d7], FHALY], ZRddr], edddr], Heddr], Fetdr], hEdr], AEdY], oladEdr], Wz
%ﬂéﬂ,@éﬂgﬂ%ﬂ,ﬂ@é%ﬂéﬂ,dﬂéﬂgﬂ%ﬂ,@éﬂmeﬁﬂ ol z7kabEd 7], oA
A7) 2 FErdr]; 2

T4, -F, -Cl, -Br, -1, sl=247], Aojwr], YERY], olutny], d=axwr], s=egxr], (-
CoZ 7], CrCuxZFA7], ANFEAEY], ANF2ANY], ANFZHALY], ANF2HEHI7], ANF2EAE7], #Hd

71, "l#Ed 7], galdr)], C-Co@ A7 X$E ddr], FE X389 ddr], Agdddr], Qdudr], yzer],
olzdld~], Feddr], AuAldy], otAUZEY], EFF o dr], AuolZ-H|EFodr], WExEFoUd



[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]
[0248]

ZIHEd 10-2020-0075191

71, HilzEFeddr], Agudr], AdEddr], tEAEY], EFedEdr], EgdUdr], doluUd
71, A=A 7], wzeAld 7], IAd7, Jﬂai‘léj Hepsd 7], & Mléﬂ et 7], FuAdr], A
z2Uld7], e2Hdr], Beddr], Feidr], 7HEdT], dEdr], oladEdr], MEstebdr], WxE e
971, "HilEseidr], gz esdr], WxsmbEdr], o iﬂﬂ}zo—éﬂ gulzdEd7], Jgydr],
“S1(Qa) Qi) (Qz) B -N(Qu) Q) FollA A Hojre sz Aghd, #Hd7], wadr], gaidr], Aded

71, |ldid7], w=dr], ofzudr], FLudr], duAdr], omuEZEr], EFedr], Avolz-HEF
oddr], WzEFeddr], gizsFeddr], dAdudr], AdEdd], GEALY], SFoTHLD,
Egudddr], dolddr], AztolAdr], vzerAEdr], dAdr], dAdedr], Aedr], daadr], A
ERAIE 7T, EHM]%ﬂ Zevld7], exteldr], Beddr], k], 7HEd], dEdrl, oladlEdrl,

?Lral"éﬂ Eloiﬂéﬂ Hulzsebd”], gizeeddr], WxshhEdr], gilzrimbEdr], oz

271 Qap A Queoll tHe A 2 Aol 7AlE vE 3

mt

ES S
T 0E el wEd, 7] 348 201 F R WA Ry T Aol® stue, AR SyHoR,

E2oddy), AvfolmuER o], AEds), MEFYs] @ Oz odds); 2
F42, -F, Cl, -Br, -1, =247, Aeolwy], UERY], oput)wr], s=gAwy], s=gznr], (-
o7, CrCoRFAY], AZRaRs], AZeads], AZzdds], AZeadds], A2eadds]), §d
A, W], B9, et R A A9, FE ASE sd7), gz, ERodds], sl
2By, AEYY), dunFeds] @ CazEeds] FAx HeE dolw shiw e, E
Foudr], Avolz-HEFeddr], 7HELY], yulxztetdr] 2 galxE s,

Foln HEE & gout, oo WAHE AL opt.

T OE el w=d, A7) sek 202 F 1) Rt R B ARS Fote]l MR AdE 5 dAY, B/

EE i1) Ry R @Y Z2FS 3l A= AZ2=E 5 Q.

A =

wohe paeol 7] S 202 % R WA Ry 5 Hol% b,

g 0

F50, -F, -Cl, -Br, -1, 3|=227], Aolwr], YERY], olutxr], sugAwr]|, s=egtzxwr], (-
CoZ 7], Crln@FA7], AZFEALY], ASRAAY], ASEZHALY], ASF2HHLY], ASF2IAd7], #d
71, AlEd 7], "Heldr), C-CoE 72 g ddr], -F2 XgE #Hdr], dxdr], EFewdr], £

HEFLAUEY], 7hEd7], giEFebdr] 3 HulzE esdr] el AdeE Aok shur A 7t
HFEOWL

A AEE 4 glo, oo @A EE A ofyrt.
471 8heba] 2012 BAEE e &7 3484 20142 ¥A1E ¢k

<8}ek4] 201A>

ofy
2

R R213
28 /R211 Ry14

x

(L202)xa2— / XRM

Sm——

(L201)xar™N

(L203)xa3—R203

% Bol, A7) 4 2012 BAHE AFES &7 H5H 0ADE BAE 5 gley), old #gHE A
& ol

_36_



[0249]

[0250]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

[0258]

[0259]
[0260]

[0261]

SIHSd 10-2020-0075191

<&}sgkal 201A(1)>

(L203)xa3R203

Ra17

al7] 8384 201A-12

=5
>,
it
+
X0
o
-
o
=2
o,
o
=
rlr

rlo

T UE 24, A7) 88 2012 BAEE SEE

<3}g2] 201A-1>

Ry1e
Rp14 ={=

R213 \\ /

(L203)xa3—Ra0s

ol

S, 7] 8o 2022 EAEE PR S shehy 20242 EAE ek
<z}ska 202A>

;‘211 Ra12

/

, T—R216

SN
| /
\

xab Ra04

flo
ol

T e Pl v, ] gehy 2022 EAIEE SheheS sby] shebA 202A-12 A" S Qlth

<3}gh2] 202A-1>

/R21 1 R21 2
N
/
Ra15— \ —R216
=
/N
R302 I\/l a5 R204

A7) skshal 201A, 201A(1), 201A-1, 2024 ¥ 202A-1 &

Laot WA Lags, xal WA xa3, xab & R A Rype0ll te A2 2 WAoo 7|Ald wlE F=xsta,



[0262]

[0263]

[0264]

[0265]

[0266]

SIHSd 10-2020-0075191
Ronn B Roppoll O3 ™2 &2 WAIM T Ryl e A3 FxshaL,

Rois WAl Ropp AR FHACSR 4, 54, -F, Cl, -Br, -1, S| =547, Aolwr], YER7], ot x
7], slEgA w7, d=etzwr], (02247, C-Cu@FA7], AERAL7], ANF2IAY], AZFEHE7], A
SR 7], ASEIAADY], HAd7], vEAdr], 9971, G-CoEArIE X3d #HAd7], -FE A3d Hd

71, fgwdy), Qudr], yzey], o=y dy], Agudy], AuAdy], oA EZE ], ZTEowdr], A
o|Z-H|ZFe Y], MREFHYY], UuzETFdr], Agdudr], AdEHIY], FEHAIY], EF

SEdr], Edudddr], soladr], AgtolAdr], UzeAdr], IAd7], dAEddr], AgEdr], 3

A7), AERAIE Y], FHlAIE Y], ZEUEY], dddr], Heddrl, Febdrl, 7hEdr], 1EY7], o
29EY7], AxFerdr], AxgeHdr], dilxiebdr], fuxzgeddr], HlxsmEdr], gixsiurE

A7), HuEdEds] 2 seuds] F4 dEE 5 o

HT10 HT11 HT12

_38_



[0267]

[0268]

[0269]

¢

® &
;OOO @0@~
&,

&

HT20 HT21

QO ¢

<

@" HN

> g
W - x .
oo 9 PP

599y pSeieie

HT29 HT30

_39_

SIHSd 10-2020-0075191



/(\DT—

ATt

=
T

10-2020-0075191

ol
1000A ¥

=

=

H
of

e
=)

HT33
HT36
HT38

HT32
HT35

HT38
ok 100A WA 2k 10000A, oS &9, <k 100A WA

L

L

7

HT31
HT34
HT37

[0270]
[0271]
[0272]

23
Wy
T
H
"
Ao

No
4o
A

Ho
K

=K
_,&o

Mo

4

Ho

100A =] ¢F 9000A, <& &9, °F 100A WA °F 1000A°]iL,

2000A, o= =W <k 100A WA ¢ 1500AY

o
No
Ao
R

Ho
ﬂO
Tk

No

Ho

4

0

-
4o

Ho

el

[0273]

)
B

[p-%=

[0274]

=

=
[}

+ alnh.

[e)

F4-TCNQ (2,3,5,6-Tetrafluoro-7,7,8,8-tetracyanoquinodimethane)

=1]
=

HES LUMOE -3.5eV Ho} vt

Ly
s i

T W2H, 7] p-
TCNQ (Tetracyanoquinodimethane)

o]
=

[0275]
[0276]
[0277]
[0278]
[0279]
[0280]

A4r

o))
~~

Hlo

[0281]

ul
=

_40_

e

A= 8t

-
3t

HAT-CN (1,4,5,8,9,11-hexaazatriphenylene-hexacarbonitrile);

at7] stehy 2212

[<)

[0282]
[0283]
[0284]



10-2020-0075191
Ad7], A&

o)

=

[}

=

=

=K

Qx_ Cl—Cu)Sﬂ Eﬂ _;Jj:}‘] %i

}

i

A

= H|x

2

2

A

X

CN
CN

Ad71,

18hel Co-Cooobd 7], A3 == BIA2HE C-Co3ll Hl 2ot 7],

o)

=

CN
H] E]@f_‘% Cg_clo/\]%i

[2 2%kg C-Cy

CN
E HAEE 7} )

<F4-TCNQ>

CN
i
oo
=~

2

CN / \ Ra22

A

A

(150)

=
=

Ra21
Ro23
=i
(e}

7] sebA 221 =,
H]

<3z}ska 221>
Ci=Ceo 7]

<HAT-CN>
1%
[+7]

fu

[0285]
[0286]
[0287]
[0288]
[0289]
[0291]

o R¥ AR W o g IR
B u® g Py
C 5 - = =

D& om o el o
o R o N o A
o, o o N o %0 £
AN BT S o

I = .
2" By v g7T
! et < B

HE - —

- A EEEEN = o
M, e o 05
w,# Ar o K ) M wA s

- il ry S A+
B oo o N N or S oo
e A T B o . .
m =R 5 H i T of 5
= o — %

N T o — o X o
o =8 wx = =L
Mo 7 N — ) 5 K < -
A ol 0 al o oI
Pogsn  4F L 8
) h B Njo R
2 me N Nfo o

- T H - b o o
mw ~m  T= = . -

%0 o "o < w of - i Mm
ol mr R o oW X
ST = Ht W v
q4 o =5 M Az X
1%0 ‘rlr.l W,Irﬂ E# ;O._ QA -
o = N = A ﬂ m Mﬁ S Mﬁw

0 0 Y N S
—_— ;OE Og —

T AP gwme wM oaw
G H o M o SO, )
o X
S F W ook & B
H ﬁul —_— 2 - 0 - Y
F e MB  B° SF
S Mo e g ¥ o m oar o
NS ] . wl ol N
= <o il )
Shewm (L B =g
»i ,WE ~ _E oR Cl El ,mml
I G e =
2 & W mo ol N W ol o
"o B Mo v Mo & o <
T Mool L e T R R
U ™ W W
~ RO - X N

471 71
O

[0292]
[0293]
[0295]

_41_

Al

-
it

st7] 3}sha 301=

S

5 A~E X
——

<

[ArBOI]xbll_ [ (L301)xb1_R301]xb21

<3z}ska 301>

371

[0296]
[0297]
[0298]
[0299]



[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

SIHS31 10-2020-0075191

&7 g8k 301 7,

Arsoe A3 5 BIA3E CGCo7tHAIEE 2F e A3 e H X3 C-CedllHlZAIE8 150la

xb11€ 1, 2 ®E 30] 7,

L, A8 me 03 -G 22U, A8 e nABE C-ClHRAZReAAY], A Ee
H X 8L C-CAlE2gAd 7], A3 e v X3 C-Cpdl HIZA] dAGN7], X8 E= v R 3E CeCeo

2=
LY, A% E MATE CColEl RPN, A wE wA B 2} 0-PGE FYE 1§ 2 S
EE 0N 27h U-3EE AHEEYRE 1F TN AeEn
xbLE 0 U1X 59 A5 FolA Aes
R, F54, -F, -Cl, -Br, -1, SI=247], Alohers], YER7], opultir], slEekxns], seezny,
A% wE DY OCuBU7), B B ABE GCAAD], AB EE NABE G2, A

T A e CrCeR=Al7], A8 B WA

ﬂ&

H GGl RS, A Ee A C-CdlH AR
&7, AF E= HATE CGCAEREAEY], AF EE HAEE G-ClHRASRLAL7], A% ®
HIA e CoCoobd 7], A8 = BAZE CCoobES5A17], A8 e HAEE CCoolEE 7], A
HI A 8hel C-Coall Bl Zobd 7], A& = vA&E U} H-33S 5908 a5, A8 L= Hxdd U 8-
F5 AH=FTHE 25, -Si(Quo) (Quoe) (Qeos), N(Qs01) (Qaoz), ~B(Qao1) Qo) , ~C(=0)(Qao1), =S(=0)2(Qo) R
“P(=0) (Qao1) (Qapz) Fol A A Eje]aL

r.
I®
fe e

o5

xb21E 1 WA 59 A4 FollA Aes i
Qo WA QuE A2 589422, 8247, GCp&IA71, #dr], vadr], galdr] 9 yxzer] 9
A M S gont, ol @ARE AL okt

d FEofo w2w, 4] 38 301 F Arsg,

vhrekdl aF, 57 1, *4@Eﬂﬂ§$£ﬂ.1% AEZF 1, YuREIFod 1F, A
O, AGERN e, FEHA 2F, EFedd a5, Edddd a5, doldl i, Aol LF, WZE
A g, 4 25, dEd 15, @ﬂ@li%,%ﬂi%;ﬂ@lz% OlzFd 18 2 izEe# 1E;

5, -F, Cl, -Br, -1, 3=FA7], Aotx7], YERY], otujx7], d=gxwr], 3=etxx7], (-
Co2d7], CCu&ZA7], 3d7], usdr], gidrl, y=Zer], -Si(Q) Q) (Qs),  —-N(Qs) Q)
-B(Q31) (Qs2), —C(=0)(Qs1), -S(=0)2(Q31) El -P(=0) (Q31) (Qs2) %‘”Oﬂ’q A @OLI!:— S 5{]@’%, yxgd o
B, 2Fed OF, Ao2-nERed OF, MREFed OF, giRIFed 28, W OF, ddE
A OF, AESA OF, EFod aF, EYUdd oF, dold aF, Agteldl 1RF, UZEpdl 1E, T
AL g, AEE S, e 25, ddebEsAl a5, iR O % oiEE e i

oA AEE

Q WA Qe A& S"AoR, C-Coda7], GCu&AI71, =97, vl#Eidr], galdr] 3 yzgr] FoA
Aad = glon, o dQEE AL oy},

271 3H4 301 F xblle] 2 ol A 2 ol Aryg B AFE Fotel AR AdE F ol

g2 T wzm, Ay 38k 3012 EAHE RS sy 384 301-1 £ 301-22 FAE 4 vk

_42_



[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

[0323]

[0324]
[0325]

[0326]

[0327]
[0328]

[0329]

[0330]

= IHES 10-2020-0075191
<#8+2] 301-1>
§L301)xb1._R301

»

e //\V"‘
R303_(L303)xb3-]WA301 v Asoz—P(Laoz)xbz_Raoz h22

Roti ="

<3}sta] 301-2>

(L301)x61™—R301

R303_—(L303)xb3-}ﬁ—"/\301 L A302 “Ranz
.u R313 . R314
Ry e \\ s
: \ A304_‘—{’(L302)xb2—R302 22

1, Asoz

371 84 301-1 WA 301-2

ofy

Aggr 1A A= A2 SS90 w, WA, xaddl, sdeEd, 250w, Egfuddl, stoldll, Agtel4l, dg

=
I, R, ERedl, Asfolz-uETod, MAETON, tluxd

- = , Fod, QlE, k=, wzsln}
L, glzzielE, g, AERFE, gilzSes, YZEFS, IxUZEFS, qUZEFS, Hod, HxEHe
#, guizgedA, YZEEoH, IRUZEESH D UUZEEQH FdA] Aelxa,

Xso1= 0, S B N-[(Lsos)wa—Raoa] 01 2L

Ran WA Ryue A2 HHASR, 4, 54, -F, Cl, -Br, -1, 3|=F47], Alolwe7], YEZ7Y], olvHx
71, S 7], FEakzer], CCuod A7), C-CuZ=A7], =47, u#Hd7], gidr, g7
=S1(Q31) (Q32) (Qs3), ~N(Q31)(Qs2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs1) E -P(=0)(Qs1)(Qs2) FollA &=,

xb22 % xb23& AR FHAoR (0, 1 EE 201

Lsot, xbl, Ryor 2 Qu WA Quell tigh A2 2 wAxe] 71A¢ u}

]
o
BN
_O|L
K

Laoe WA Lyge®ll tls A2 M2 5HHOZ | 47 Lol digk A

o
o
BN
_O|L
El

xb2 WA xbdell et A M= SyPHoz, A7) xblel] tidt AwE Fxshar,
Rype MA] Rypeoll TF A2 MZ ZHdH o2 A7) Rypoll st As hxsict

A= o], A7) 338H2 301, 301-1 2 301-2 F Ly WA L= AR =gz og,

A7), dxgdly], EFedddy], Ageo|2-vuERedddly], vxEFedddlr], tlxEFeddd
7], AGEHDA7], FEHALA], EFFoH A, Edddr], gelddr], IAo|Adr], ¥
daddr),  deadAr],  @xAdAr],  #AgpAdAY], gHeddAr],  fFaddAr], spmEdar],
AEAdd7], olAEddy), WxFetdelr), WxE e dAr], gizFebddr], guxgesHddr], Az
FHEAY], fulzshEddr], gizdEddr], deuddr], owtEddr], eEddAr], HolEd
A7), oliEolEZUNY], SAIELAY], o|FAELANY], EloltolEdAY], SATolEdAY], FHA I,
gut ], AaAddr], Egopxddly], FAmddr], oliFmeddr], WxF=ddr], g
AdA7], YzEUddAr], AsagdAr], AUEgddr], Aseddr], AdEYddr], oiagyd
7], AGESZHIAY], AGALAT], Axolv|ttEd Y], oMl olEd Y], MESAEZLAY], ojinlx
SAFEAIY], Egol£ddly], HESELANY], ovatztiddr], ojnvtxygntdidlr] B ofzaziutE
dar); 4

T4, -F, Cl, -Br, -1, &

E547], Aobwy], YEZY], ofvyy], d=gkAwy], d=gkxznr], G-

_48_



[0331]

[0332]

[0333]

[0334]

[0335]

SIHS31 10-2020-0075191

CoA7], CCu&E=A171, #ld7], HlEldY], Bod7], vzdr], EF2ud7], Avpolz-HEFeddr], ¥

ZEFeddr], gllxEFoddr], AGEHIY], MESALY], EFoTHIY], EYHdHdr], dolud
7], AgolAd7], AHAD7], HAetdAd7], A7), AetAd7], Hewdr], Febdr], shEdr], s
A7), olaRlEdr], MxFetdr], WxEoHd”Y], gullxfadr], oz eddr], WxsmtEdr], ol
7YY, gulzdEd7], dddr], ontEdr], A7), EHotEdr], o|iHoEdY], SAEY
7], olFANEYY], HeoltolEdr], At oA, deAdr], JEnivdr], oA dr], Egopxdr],
Azeld7], olaF=edr], vxFsedr], 2a9dAdr], vzyeddr], Asdedr], AvEadr], Al
=gd7], ﬁ%Eﬂﬂ%ﬂ otz E|tId 7], AGEE D], HAd 7], Hlzolm £ 7],
ol aMlzHotEUY], WIXSAIEAT], olAMESAEAY], EfolEdr], HEHGEYY], olnvxygrdr],
ol ]t 7], 0}1}7}3}2 A7l =SiQu) Q) (Qag),  -N(Qs)(Qs2),  -B(Qs)(Qs),  —C(=0)(Qs1),
=S(=0)2(Qs31) H -P(=0)(Q:1)(Qs) FollA Aed Aok shuzx X3d, dAdy], Yyzgddr], ZFddar],

2ufo]l2-H|ZF oAy, WEzIFedddr], yixEFoddly], AdEedddr], FESALA], &
FoHdNY],  EdAdAEAr],  doldddr], Aol Addl], ﬂaﬂ%@ﬂ Heps d=7],
FArAd -], AepAA 7], Eleudily], Fehddl], ﬂﬂim{ﬂ A=A A7), Wz
g/7], WxEesddAr], gizfebddr], guxEesddr], dWeriuEdr], A

Hedsddr],  duddr], omuEdr], Aﬂ&“@ﬂ, Elo}Z {1, ol ElolE A=Y,
SARELRT], o] EALELRY], EotHolEdRlY], SAHoEA/Y], dASAEAT], durdalr], dHuHA
%%ﬂ,Eﬂﬂﬂéﬁl,ﬂﬁﬂé@ﬂ,1iﬂ§ﬂé@ﬂ,ﬂiﬂﬁﬂéﬂl,igﬂléﬂﬂ eyl

;

e
E

>

71, ﬂi”ﬂé{ﬂ A dA7], A=gddr], AdELUdAT], okmadgudly], AdEZHIAY],
AR, dlzelvuEdY], olawlzElolEd Y], WMESAIELRY], o|aMESAIEAR/AY], EfolEd
A7, ﬂEﬂimiﬂ,ﬂﬂqiﬂﬂﬂé@ﬂ,11454ﬂﬂﬂ%@ﬂ“‘ﬂﬂﬂﬂzé 715

oA AdEEa

71 Qu WA Quell Bt A2 & HAA ZIA4E vhe F2d 5 Qo

o dl=A, A7) 3keA 301, 301-1 R 3012 F Ry WA Ruis A% SRHoR,

Adr], mlEdr], "Hedr), YEdr], EFeddr], Asvolz-nEFeddr], MxEFeddr], Huxd
Foddr], dAGEULY], dEALY], EFEEY], EdudAET], doledr], AztolAdr], AL
271, e 7], SAbAE Y], SErAE Y], Bleddr], ekl TRV, /1EdT), olaklEdr], Wz
Frebdr), wzEleddr], tlzsFebdr], duxEeddr], dxvhEdr], gulzrmiEdr], gisdE
471, dEYdr], omgEdY], dELY], EHolEdT], olnEoEAT], SAEAT], o|HAELY], Eloty

obEAY], SAHHeEAY], dFAE7], et dr], AuAdr], EeAdr], FEeldr], oliT=ed
HxFmedr], ZEEAdr], dZEEYdr],  Axsdedr], AuEgdr], Asddr
g, 4ﬂﬂﬂ%ﬂ AGEZLE7], AAL7], Aol gEdT], oli

, olaMIESAMEAY], EdetEdY], HEZDEAY], ovivzddydr], ]

-
N

jia

— -
N

Z oo Lo

N N

e
N

N

)

2Ol EUY], MRS

il
EEES B EEE B ED

TN

Ny
-~

, Cl, -Br, -1, 3=547], Aolwr], YERY], olywr], d=gAwr], d=gtznr], (-
A7), CCo=A17], #d7], mleEr], gedr], »2zdr], EFe@d7], Avfo|2-uEFedr],

ZFodUdr], tulx dd7], dAdEADY], QEGALY], R, EFudddr], Folw

, AgtolAdy], HAFHEY], AgpALY], AAALEY], A DY, geddr], Fedr], 7hEdr], A=
,QANENﬂ WlzFebdr], AxEevdr], tulzfebdr], vz esdr], WxshtEdr], o
£97], gilz=dEd7], AQQAﬂ olm|t}EAd 7], vEEA7], HolEd7], o|lAEolEAY], SAEA
A}Z%ﬂ,HQQ@ A7), SAtHorEA”], AdAd7], JEnitdr], A dr], EgopAdr],
, olaFEEdr], @ A7), zaepxdr], vdzgEvdr], Fxdedr], AvEedr], Al
HAGEHIT], S M AGEZH 7], HUA D7, Hlzolu £ U],
ﬂ@zmﬂ HESAFEAY], ol AHlESANEYY], EgolEdr], HEHEYY], ontxyetdr],
olmittzIu|tid 7],  olxFMEUT],  -Si(Qu)(Q)(Qs),  -NQ)(Qw),  -BQ)Qw), -C(=0)(Qs),

=5(=0)5(Qa) H -P(=0)(Qa) Q) Tl A& Aol sphhz Xghel, A7), wHd”], BAdr], Yzar],

ol
+
b
5

(@]
S
o
o,
i3
i

71, gl
= i
&) =

=
_,4
g7
3T
I

N

—r—‘—‘

_nﬁﬁ

u}

o]
ﬂ
g7
w2

=
=
2]
o2

aaﬂll-F:\li_l-ngiPN

_44_



[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

SIHSd 10-2020-0075191
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Lo A7) 348h4] 4022 A EE 7= FollA Aelsdar, xel 1, 2 5 30]a, xclo] 2 o4 Y H$ 2 o
&l Line A2 sdstAY Aolstar,

Lipe 7] SZ=0]aL, xc2& 0 WA 49 HF FollA e, xc27t 2 o]dd A5 2 o] Lips A= F
At AL Aolstar,

Xpo1 WA Xyou= A2 HHPFoR, A4 e gholu
X X @ 43 =& olF AFS 53t dAH1, Xpdt Xus 9d 23 &&= olF ZAFS F3l9
A5l

At B Ao AE SHHOZ, GCepZtHAIEE 7 e CCdllHEAEEY 1FolaL,

2

X @Y A7, #-0-+', *-S—x'  x=C(=0)-*', *-NQu)—*', *C(Qu1)Qu2)-*", *=C(Qu1)=C(Qu2)—*",
CQup=+" H= +=C(Qu)=+'0]2L, 7] QU B Qupe, T4, 5748, (A7), C-CpdFA7], Hd7], H

dAd7], HEdr] = gzdrola

*
|

Rin 2 Rt A2 HHASR, F4&, F54, -F, -Cl, -Br, -I, 3|=FA7], Aotwr], UE=RY],
oties], HEeidw], sEetmws], A EE aSE -CHsl, AS mE o ux§

CiCop@=tA171, A8 e HIXSE C-CAZRe 7], A% e HX3E -Gtz E2dd7], A3 ®
v HAEE G CAEREALDY], A == A[XEE GCdlHEASELALY], X3 E== H X3 G-
Coot7], X8 T v XS CCopotE A7), XE T v CCeobdEI 7], X3 T v X3 (-
CoodllHl 2ot 7], 2% B v x| 3he 17F H]-43ks 53
25A 25, -Si(Quon) (Quoz) (Quos),  N(Quor) (Quoz) . —B(Quor) (Quoz),  =C(=0)(Quor),  =S(=0)2(Quor) %

(=0) (Quo1) (Quez)  FollA AE=HI, 7] Qo WA Qe A2 HFH5Ho2, 827, GCo&dFA7], Co
Coob 7] B CrCllHl 2o} 7] Foll Al Mg a

kv

& OF % AS = HX g 1 H-UEs S

xcll @ xcl2E A2 H8Ao=z 0 X 109 ASG FoA A=,

71 B 402 T o+ o' A7) 81EHA] 401 T NTe] AR Afo]Eeltt.

o TRl w2d, 7] A 402 F A R A AR SEAeR Al O, vzugd aF, EFed

%, Afol2-nlo|EFod IF, oY IF, IAE IF, Hed aF, F¢(furan) IF, olvtE IF, I

gE 5, HobE: %, olRElokE I, SARE Ta, olFAkE(isoxazole) 1, W %,

a%F, Jynd 28, dgd aF, AW 5, olaHAEY aF, dxIFAsd aF, A5d9 a5, AyE

A OF, JME aF, dFolvtE 5, wWEFeH(benzofuran) Ig, WIXE|QH 5, olAMlFE|eH
B, WESAIE OF, oAWRSANE I+, EdolE I1F, HEZHE &, SAYE &, Efo

2, Ji#r%(dlbenzofuran) OF 2 UHxEeH OF FollA HAdeE F Q).

o2 Fddo w2, 4] 38 402 F i) X @A, Xps BaolAY, EE ii) X X/l ZF

T TE Fddo) wgEzd ) A7) 382 402 F Ry 2 Rips AR EHAH o=

Fa&, TF4&, -F, Cl, -Br, -1, 3|=EFAY], Alolx7], YE=RY], ov|tx7], JEHA Y], dEFxn7],
CiCoo&A7] & C-Coo&=AI7];5

54, -F, Cl, -Br, -1, 3|=EFA7], Aeolxr], UYEZ7], oputwr|, 3E=EHA 7], 3|=gtzwr],
Ad7], dzer], AS2H8d7], AS2d47], oitvtetdr], =2RudEry] 9 2R Udr] FolA Aed
Ao stz X3, -Cpr& 27 B C-C0&FA17T;
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AlgRAYY], ASREA7], oigwteid”], :ERudY], mErdidr], ddr], vi#dr], gadr), vzd
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97 el AdEE Hojr stz AdE, AIERAYr], AFRIAY], ofurtedY], kERUEY], nE28
Uiz #d7], wEldr], "edrl, yzdr], SFeddr], deudr], deAdr], devadr], 2o
A7), EgopAd7], FAmddr], olaF=edr], Axdddr], AuEdr], shEdr], Uizt
2 oHlzE e dr]; 2

Iy
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O 5 glont, olo] @4RE A okt

T oE Fddel wEH, A7) 3482 401 F xclo] 2 oY A5, 2 o] Lin T 2719 A AEH o=
(optionally), AA7IQ Xyrs Est] A2 AAHYAY, 270 Ape AYHo2, A471A Xss 3t A2
AZ=9 = vk (817] 35E PD1 WA PD4 2 PD7 FE). A7 X 2 XS AZ S@Hoz, dd Ag, -
! =S x=C(=0) %", #N(Quz)—* ", #C(Quz) (Qu)—*' BT #-C(Quz)=C(Quo)—*' (714, Qus B QuT

MNE SYPAOZ Fh, TFh, G271, CGC&EA7], dd7], vddr], gadr] £ yzar|eh)d

A7) BFekA 401 F Lipe 999 17}, 27 ExE 3719 f7] ggt=d $ o Qdu. dE Bo], AU Lipe
gz, gAE (d& W, oA EY0lE), 7t2EAM(GE 5, FAFZUolE), -C(=0), oAU EH,

=L
-ON @ 2238~ (48 5, 23 (phosphine), ¥23}0]E (phosphite)) oA A&l 4= glor} o] &

= A7) A% EHEE O Sof, 317] 3FE PD1 WA PD25 ZoA] AelE 4 glor), oo sAEE A

PD1 PD2 PD3 PD4 PDS
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SREAA7], A% E= HASE G CAEREALAY], A& = vAgE C-CpdlHl A2 LA A7,
2%k == v 8k CCpobE A7), A& = v SE C-Codll Bl et dAY], A8 = v x]ge 27} v]-03
= FEuE 25 % A = vRgE 27h v-0ES dEHEZE5guE a5 FolA ddsa,

xdl WA xd3= ME2 FHH o2, 0 WA 39 A TolA Ade=a,

Rion B Reppi= M & SHACR, A& E= 0
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)
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>
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e

N
N

47], A& e NAEE GGl HEA R
@A), A% Ee HAEE GOARESAEY], A% £ WA C-CodHRASREALY], A& B
HIA 8 CoCoobd 7], A& B WA&E CCoobdSA17], A8 T A3 CoCootHE 27], A& B
HA &R C-CodllElZobd 7], A& E= vAge F v-43&S SATe 05 31 A8 s v gk 17} v)-
LFS SHZFATR 05 FolM HEH L,

xdd= 1 WA 69 Ag FolA Aded 5 gl

d Tl w2, 7] B4 501 F Arse

drgd aF, 49 1§, TEed
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e, F, Cl, Br, -1, s|ESA7], Aotwr], HERY], opvH7], s|EA| 7], s|ExER7], (-
CoA7], CrCu&E=A171, #ld7], vidld?], Haldr] 2 vzd7] FolM Ad8e Hojr shuz Aee, vz
g a5, fgd OF, 2709 OF, Avo|R-nEFed IF, WERIFed IF, Uz

4
%, 5%

sgd 2%, AVEN 2§, dEe 0§, STedd 1§, Edddd 1%, deod 1§, Al

el T, A4 F, AP 2F, Webl 2§, QueckEea 0§ % Qe iEd 1§

FolAd dug 4 9

e paeel nh2, 47] 58 501 F Ly A L AZ SPHow,

Addy], FEEds], EFeddAs], svtolz-nEoddds], MEEFeAYAs], MRS oA

7, AdEdddy], GERAYNY], EReduddy], Edddddar], selddas], aetelAdar], o

deddr),  Aeplddr),  dxbAdAr),  Aepaddr),  gesddr],  Fehddar), ﬂwi“{ﬂ
AELA7], o] 2EYY], MEFdAy], Wze ey, cizFdar], gazgeddar], Wz
FhlEdAr], duzshbEddr], duzdsddr), sgdar); 2

F4a, F L, Br, -1, S=SA7], Aohwr], YERY], ohtinr], sEaAwr], sedzes], O
Co2A7], CCEHA7], A97], HAE7], Hedr], d=Zdr], E70d97], Suolz-uEFeddr], W

B, Egudddr], doldd
g7, Febdr], 7hbEdT], Qs
goddr], WzshEdr], ol
A%, HAdAr], Yz, &

F5oddy], OuxETedds], AuEdds], dedAdr], EEod
7, Ateld s, AGdds], AALY], ALY, AGAL], o
A7), olaAEAY), MEFL], M eAds], guxFedr], Oz

il =
27y, Uz Y]

L Yy Er] FellA AdEE Holx shE A
Fouddly], AvolR-HEFeddAr], HEIFedddr], guxIFedddlr], dAdEAIAr], AgE
ehadRy), EReEHdAY],  Eguddddr],  deldddly], AgelAddly], #HREAER],
At d 7], A A], AEpARY], Blesddlr], sFebdy], ﬂﬂimﬂﬂ A=LdH7], oladdeEd
A7), wWxFebdAr], MxEesdAr], oizFadAr], gz esddr], dxshEdar], gzt

vEddr], guizAEdEr], dEgddr];
oA Aded 5 Ao
® v Fadel B2y, 4] B0 501 F R @ R A SHHO,

dAd7], mlEd7], HeEdrl, 4zdr], SFeddr], Avol-HEReddr], MxEFeddr], Hulx
Foddr], HTEULY], GEALDY], EFLGE Y], EudAdr], dolud], AgtolAdr], A
g71, AeEdr], @A), AeAdr], Blesdr], sebdrl, hbEdr], AEdT], oladEdr], H
Frebdr), wlxzElesdr], olzsrebdr], dulzE esdr], MxshbEdr], gulzribEdr], ol
&) 2 dEydr]; 2

d
X
=
W

sTa, F, Cl, -Br, -I, =547, Aetxr], YERY], oivty], 3=etA 7], d=gtxwr], (-
Cood 7], CCu& 2171, #id7], Hledy], BHaAdr], YzZer], EFdd7]|, 2dol2-0&F oy dr],
FEFoUYY], gilxEFddr], AdEALY], AEHAYY], TFTHEY], Evdddr], dtoldd
7], AgtolAld”], AP 7], AetAd7], AxALY], AeAEY], HeHAd], Febdr], JhEdT], =
d7], o)ARIEYY], AExFepdy], WxEdAdr], dulzFerdy], gizE e dr], WxsmiEdr], ol
Z7mEY7], OguzAEL7], Fudr] 2 -Si(Q) Q) Q) oA Ad8E Hojm shuz 39, Hd7],
g7, Haldr), yxdr], EFeudr], 2golE-nEReddr], MxEReddr], dixEfedd
7], dGEH Y], QEHAL], SFoFHIY], Eddadr], doldr], AtelAdr], U dr], A

TE

et 7], AT, glEREY], Hedldr],  SFebdr], sHEEdY], el olalEdl,
HzFebd 7], dxeesdr], oizxFebdr], guze eudr], AxsmEdr], guzxshEd ], o
AEL7] 9 FEydr];

oA AeEan

PN
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=

2000rpm WA °F 5000rpme] ¥ &%
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g3}44 17}(monovalent) L

s

]

7], ol&Fd7], sec-HE7], ter-F97], AE7], iso-of

Ci~Cor A &7

71 CCeo A 71}

L

- =,
Te= 24
-

(e}

95

Kl
7
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=

3T
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=

g A

=h

B4 1 WA 609

=P =
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L

R

i

kel
i

1 ool
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o

Ci—Ceo &4 7]
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%
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[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]
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= AN T G CodAE7I=, 371 GCodZd7]e T3 B el i o]de] ' ol Ade X

shre 155 omlst, ole] AL del=, ClHdr], ZEHdY], FEd7] Sol Eddn. & WAA
T Gl 7= 7] G CudAld7Ist sd8 25 2te 27F 25 vdn.
AN T CGCe@71E71E, 47 CGrCep@d 7o T3 e Bkl sty oo B4 A% Adhs X3e &
st aFS dret, oo FAARL dell=, dlEldr], TeIdr], Fo] 23ET. 2 WA T (e

71dd7]= 7] GCupE7Id71et sdd 28 2 27 A5S ot

2 HAAN F CCeodIFATIE, -0An (714, A 371 CCedd71) 9] st zte 7F 235 9vst

w, ole] FAHQL oo, MIEAIY], AEAI7], o]AXRHEAY] Fo] EstET.

2 BAA F GCAIEREED 7=, B4 3 WA 109 7F 23 gslga BeAEY IS 9|, o] 9
2 g

Adolst AFRTedr], AFergy
A

A2 iJﬂFJﬂ A =) I
A F CCAlE2L A7 A7) GCuAlE2S 479 593t 7328 2te 27F 25§ 9| o).

) )

oE. -',J

2 @AM F CCp3lHIRZAIZ2E 7=, N, 0, Si, P 3 S FolA ded Hojx o] H= A& 8-
A A=A T3 G4 1 A 109 F BeAEE O5S oJulei, oo FAldelE 1,2,3,4-%AEE]
ol=#tyd 7] (1,2,3,4-0oxatriazolidinyl), EIEZ3=ZFebd 7] (tetrahydrofuranyl), E|EZ}3]=ZE Q. #Hd7)
5ol xgtdET. B HAA F C-CilEHZAEZ 2L A7 = 7] CCdlHZAIEZ2L47]9F 53 F+2E5 2t

= 27F 255 9vgih.
2 @AM T GOAIEESALZIE BaS 3 A 109 UVt BeAlEE aFozA, 1 e Fox shte]

& omst, oo FAddl= AlEEHEH Y],
CS_CIO}\]—ELi ]é%ﬂ7]‘_‘ )\]—7] Cg Cloj\]iiol%ﬂ

o= AdrS JFAY, WA (aromaticity)S ZA| &= OFH
NE2IAG7], ANEZHAHEY] So] T, B ghe F
Q79§99 F2E e 27} 2FS e

E A F G-CalHIZAZFEZLAL7]= N, 0, Si, P 2 S FoA Az Aoz st FHE A5 1
-gA AxEA g3 v 1 WA 109 17 ReAlEY aFo2A, 1g] o Hox el o]F At
zh=tt. A7) CCpillBlEAERESAIN Y FAlddE, 4,5-U3=2-1,2,3,4-SALEYo}EA 7], 2,3-1 3]
2Fed7], 2,3-vsl=rgeddr] So] ZdHET. E gaM F C-CuaHRAZFZLAGA7E= 7] 6-Cy
JHEAZ2LAL7 S 5L 25 2= 27 2FS v,

AC)

)
[ mlo

2 WA F CGCootE 7= &5 6 WA 60719 7tRAIZE WEds A|28S 2= 17Hmonovalent) 1H&
ojudt | CoCeotE A7 B 6 WA 60719 7hHAIEY WS A 2" 2= 27 F(divalent) 1S 9V
ok, 7] CoCoob 719 FAldel=, ddr], dZer], keI, ddEddr], soladr], AdtolA
947 5% TgEG. A CCeotE 7] 2 CoCootB@A77E 2 ool majg 88 A9, 47] 2 o9 g
B2 AR 3+ Qv

B g F C-CodlElZoFd 7= N, 0, Si, P 2 S Follr Aele Hojx shte] ez dAs ug-3d4 o
Az Fgeta gag 1 WA 6070 SHZAEE WES A2ES Zhe 17 a5S 9ulsta, C-CedlEl =
ofd#Z|= N, 0, Si, P 2 S FollA g Hojw shte] =z das ne]-J4 A=A Egsta das
1WA 6070 slelZAIEY WS A2uS 2t 271 258 oudit. 7] CCodllElRotE 7)o FA oo

=, dudr], dguidgdr], dHAd7], dguAdr], EdeAdr], #Amedr], olaF=edr] Sl
e A7 CGCedllElZobE 7] B C-CodllHl 2o 7|7 2 o] aels 23S 5, 2 ol¥e] ugE

Az %38 & 9

o

ftllo

ot

2 GAA F CColEBZA 7= -0A1e(A71A, Ape= 7] CeCel 2719 E 711713, 7] CoCoolEEI 7]
(arylthio)E -SAj(A71A, A 7] CCeotE71719)E 71e) ).

B gAA F 17} v)-8EE 3018k 18 (non—aromatic condensed polycyclic group)S 2 o]Abe] g7k A
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[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]
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2 Z3gyo] Qu, 1E A dA2A gBavrs ¥asm, Bxp AA|7F 8-wEEA (non-aromaticity) S ZHe
7} 25 (A E 59, &2 8 WA 60 7F)E gulgtt. 3] 7 ¥-wEE S a5 FAdddE,
ol xgH. =2 “é/‘ﬂ/\i % 27} v]-w& Fohst 15 AV UF v-wEE 33 s

G§E 9vie.

WA T 17F 9)-3EF e 2593 15 (non—aromatic condensed heteropolycyclic group)< 2 o]
7 A2 Z3E0] oz, zE 4 dAEA g & N, 0, Si, P 2 S FollA AgE Holx 3h}e
Sel2 RS EFstar, &4 AAZF v-BIFHAHS 2t U 25 (dE 59, g25 1 UA 608 7S 9
"L7l 7F v-%3 SHE5ETE 250 FAddeE, 7hEYT] ol xgEv. E WAA S 2
= JE =P 152 A7) U H-EEE SHESETS 259 Ye 72 E e 2% aF

Iy

A

T

<
it
to
= o
il
:i

offt
1o
101—4
=y
N
It
N
Ir
[N}
ﬁ&

ko

rok
L

J

—-H

=
O
o°"
oy

o 3 2 & Lo rm

Lo
=
rol
i)

iz
B
x

H

e

M
S

>

iy

n oo

1A

sCoo7tEAI2E TFoledh, 18-34 A=A gAavkS Ig das 4 WA 609 ReAlEY

ofy

OFE AuET Y] GCtHAEY Ee WEE ARAZY 1% Eb 0-3gE s
o A7) GleZtRAEY 2FS WAl e nE, Fdrlet 2 17F aF w1 dda
) ¢ oQr. EE, Y] GGt EE agel A" M@l Al mek, A7) CCy

aFe 37h 2% EE 4 25D 5 Qe 5 gd wdel s

>
Ll
N
bl
e
b
32

o
O

N
jg
i
rlo
[N}
N
N

_\|U_‘
f
>
fy
1

CCodllHl A EY 2Folst, 47 GCoZtAEd 253 43 725 2tH, ne-94 d9A

5
2A, ga(Eags 2 WA 604 5 5) @0l N, 0, Si, PR S Tl ded Hojr shte] sH 2 9t

AN T, A7 AR CGCe7tEAIEE &5, AZE CCeodllHZAZE &5, Ad G-GAE=ddd
7], A C-CpalHZAZ2SAN7], A8E C-CAE2=gAId A7, X&E G-CpdllHlEA S =LA A7],
A 8HE CoCooobHd7], X 8HE C-CodllHlZotd @], Ak 27} v F3vet 5, A8ke 27F v]-43F
= FEEFEE 15, AFE CCeo@ 27, XE @AY, X3 CCo@71d7], X3E C-Con =
Al7T, AR GGl ERE 7], AgkE C-CdlHZAERSZ7], Ak C-Cpr E2EAE7], A8E C-Cy
FEZA S 2LAL7], X3E CCeolE 7], ATHE CoCootBSA17], A3HE CoCootlBEI 7], X3HE C-Coo3ll
Hzold7], Agd 17} v-4Egs F3us 25 2 Agd UL v-8ES dHzESgue a5 2]
Aol s,

Toa(-D), -F, Cl, -Br, -1, 3=547], Aoty UERY], oiujyr], s|=ghA|wr], 3|=dhxiey],
CiCeo2Z 71, Cz Coo2AD7], G Cor271d7] B CCorESA1715
T4, -F, -Cl, -Br, -1, 3=EFA7], Aolxr], YERY], olywny], 3|=glA 7], 3=dtx7], G-
CAIEZLA7], G CalHZAEZ2Y47], CGCAIEZEALY], G pdlHEAEZLA D7, CoCpotE7],
CoCorFBSAI 7], CoCoootEE 7], C-Ce3ll Bl 2ot 7], 17F v-4&= S0t 25, Ut v-43= du=5
bt 25, -Si(Qu) Qi) Qi) N(Qi) Qi) -B(Qi) (Qiz), -C(=0)(Qu), -S(=0)2(Q1) B -P(=0) (1) (Q1z) Tl
A AdEE Aojx sutg AFE, GG A7), CCepEAE7l, GCo@71d7] B C-Ce&3A1715

CoCAEFRLA7], CCpilHZAZ2LA7], G-CAIZFELAL7], OCodllHlZAZF227147], C—CxotE 7],
CoCoootE5A 7], CoCoootEE 271, C-CoodllEl ot 7], 17F v-3= S30st 2% 9 17 v-43% dd=
Schst 15

T4, -F, Cl, -Br, -1, 3=547], Aetwr], HERY], olvtr], =dgiAwr], d=egxr], -
Coo 7], CrCaZAE7], CCar27127], CrCeoZTAI7], CoCAlZRLEA7], GGl HIZAIER LA 7], CCyp
AlFRAAL7], CCpallHlZAIZRZEAL7], CCootH 7], CoCunotESA17], CoCotdEI 7], Ci=Co3ll Bl 2ot
471, b v-4gE 303 1F, UF 9-wES SHESIUE 15, -SiQen) (Qe) (Qus),  -N(Qe) (Qe),
“B(Q)(Qz), —C(=0)(Qs1), -S(=0)2(Q) R -P(=0)(Q1)(Qn) FollA AEHE Holk stz X3H, (A EE
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[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]
[0543]

[0544]
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4171, CGCalHZAIE2LA7], CGCAlEREA DY, CCodllHZAZ2EAL], CoCapoltE7], CoCoold

A7), CrCactREI 2], CCudll 2ot/ 17h H-93% 3ue 2§ 2 U a-3gE 25

=S1(Q31) (Qa2) (Qz3), ~N(Qa1)(Qz2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs31) E -P(=0)(Qs1)(Qz2);

Foll A AdeE

A7 Qu WA Qiz, Qu WA Qi 2 Qa WA Q2 A2 5H4o=, 4, 544, -F, Cl, -Br, -1, 3 =54

71, Aletx=7], YER7], ofut)y], s|=gtA w7, sl=gdxx7], (@27, CCu@Ad7], (&7l

71, CCeo&FAI7], CCAlE2L7], CCdlHZAIERLA7], CGCAE2LADY], CCodlHZAIEZS
7], CeCeotB7], CCodllelZold 7], 17F v-%E F3vhs 15, 7 v-w3dE e 253v3 15,

T, F 2 Alolwy] FoA due Hojx suE X3E C-C@ 27, T4, -F 2 Aofwr] FollA A

gl Hojm sz X3E C-Ceobd 7], vlEldy] 2 HAd 7] FolA Aegd 4= i),

B w{AA F "Ph"e HE7IE ulsta, "Me"e WEI|E u|dtar, "Et"e AEr|E ou|star, "ter-Bu" Ei

"Bu 'S tert-5El7|Z oulstar, "OMe"= HEAV]E 9w},

T oAM= maEdr e tEdries Agd ddr)tE ordd 71 s e, 22717
"CoCoooFE 71" "A| B H 7] el 3}

B WA F "HEd7]'e hlEdr|E A2E ddr)E gtk 7] "HEldr) e, 28717 "Ci-CeotE
71& AZE CCeobE 7" " Hd 7] e &gkt

w BAA T ok, ! B2, T2 AoVt gl &, T S T ol T dAkeke] AR Al EE onditt

ojstoll A, el B AAeE Fol, & LW d FHAE wEs AgE Y f7] TG LAl diste] Bt
TAR ez AwAck. 3] el T A A BE A S B F A B B BEUFL AR 3
EO]'E]'.
(4]

o 1: s3tE 49| A4

Br E‘) (I_g (I_(" ANE
N

HBr N N N
& QL o
OMe OH (o]}
4-A 4-B 4D
N
B N
Br EN> Q_\>
H N
Br
Br
4-Cc
AR O:I "NQN',' PFs Q PFe NQN
N N 1 1\ 7\ NH4PFg 1\ 1 \! Pt(COD)CI, 13 o\
@ @ 3o by ¢y N
° L0 OO
(o} O (¢}

1D A shgte [4-A]9] A

3-H=z Rl 9.35g (50mmol) T} o]W|ThE 3. 40g (50mmol), AFIAHZE 23g (100mmol), L9 %78 1.83g

(10mmol), ¥=FHAF 1.17g (10mmol)S WH87]o] Y1 tWE&EZEA= 100mLel] HAEAF T}, v %Q%Q 7}

23}e] 160°Col Al 24417 wwkalich, ¥k 2183l 300ml. 555 7hstar ool
2E

T T4 = go
FESAT. FEE AT ELIAIUEF FEACR AHsta 2EHYcER Az, & H% A A%



[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]
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[0555]

[0556]

[0557]

[0558]
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Fodge A9 ARvEIYIE o]8sto] LEfste] 6.97g (40mmol) #H7 BFr=E FHSIAT.

2) TA S5HE [4-Ble] 944

o

}7) [4—A] 6.97g (40mmol)-& ZHFe] B FEAF fdof A AT, ¥bE EFES 7F2ste] 110TAA] 24417 W
)

STt WbS T4 F o2 Ada HAHHFY eMIFAYERS 7iete] FIAIATE. 300nl FHFTE 7St

ar 011%0M1Eﬂ OER FEIAY. FE2HE U5 S EIAYUERF FEIdoR NFHL AFdHcER XS

o SulE AAG A ES Ay A2vEIYIE o] &3t FE s 5.77g (36mmol) A 3RES 531

o}

3) F3tA 3IstE [4-C]e] 34

1,3-tjE22dA 11.80 (50mmol), °©]w|t}hE 3. 40g (50mmol), 2F¢1AbZ-E 23g (100mmol), L9 %ETg 1.83g

(10mmol), ¥ZEHAt 1.17g (10mmol )< HP°%7] o Wi fud&EZ A= 100nLel] AEAIAT. WS ZgES 7}
o5to] 160°Co A 24X7F wubalgith, wre =74 ? Ao g 233 300ml SFFE 7Istal olEolAE o ER

FE3AY. &9 15 LE}O@MEE FE&NoR AHstal AFAMHER Azt uE AAT
ol Bs Ad ARvEIYIE o] &ate] fste] 7.81g (35mmol) HF IehES 53T

4) F3HA 33HE [4-D]9] A

O

rulo

Ay7] [4-B] 5.77g (36mmol), A7

—

7] [4-C] 7.87g (35mmol), 4FA4FZAE 16.1g (70mmol), 2= 1.28¢g
(7mmol), TZFAAF 0.82g (7mmol)E W&V Wi tud&EZ A= 70nLe] HEAFTE. W E3}ES 7F3
o] 160Col A 24A17F wubalgitt. wh-g %é I 300mL SFFE 7heka dE ovﬂﬂolgi Z
sttt FE2H F715E AU ER FEYCR AH o}ﬂ SEALVER HUZT 3
= A AZMEIYIE o838} ffﬂ 3ke] 8.47g (28mol) %4 SFES F5 }0314

5 TA S5HE [4-E]e] 94

A7) [4-D] 8.74g (28mmol) ¥} 1,2-t]R Q=3 ZF 23 1.68g (140mmol)S WH$-&7]o] Y EF< 100mLel
YA AT, uhe EFES 7Feste] 10T 2447 wuksldeh. whg $4 F o Asa A4 A
A3l ogaz AHegrt. e 1AE 7Axste] 12.5¢ (19.6mmol) =4 33ES =319},

il
N

6) TA sH5tE [4-F]e] 944

471 [4-E] 12.5g (19.6mmol)3} FALESF L 214 EE 9.58g (58.8mmol)S HH&S&7]0 Wi wEd=
9} E50mLe] E-gdo] HEAZTE. WS EFES A2oA] 247 wRkE(T. WS 4 T MY uA4S
= &

dE 5l oz R At AHE A2 AF59 9.25¢ (13.7mmol) 24 3AES S350},

7) 3h3tE 49 A

271 [4-F]1 9.25¢ (13.7mmol), Dichloro(1l,5-cyclooctadiene)platinum 5.6g (15mmol), =
(4lmmol)& ©15A4F 160mloll AEAIZ . W E3t=S 7F2dte] 110 COﬂ/\i 72X 7 wukEkeich, WS &
Fog A3 300ml Y FRTE VIeka dEoMAH O ER FEIGT. FEH fU15S LIYPIVER
Hom AH3L LFAFACNER WX, SME AAT FAES 7‘:134 AZutEIHIE o]§ste] &
o] 2.37g (4.1mmol) 3}FE 48 F53 ).

‘St/\gq 2. gk t 92 "6[:};

6 oo v S
&, g Y E R X gy
N N
@/si\@ @ @
Si

9-A 9-B 9-C

PFg Q PFG‘ Q
N

I I
(l_ g zr-\) _ NHPFs [ Py Q Pt(COD)Cl, AI_ ,N g_\)
N _— N

U< @ @ “
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[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]
[0571]

[0572]
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1) 34 s13E [9-Al9] A4

1-BE2R-3-ZF 2244l 8.75¢ (50mmol)S HEZSo| =25 100mLoll AEAZ]aL, -78TelA uyk3FSitt. 3
ZF gMo] n-BuLi &M (2.5M in ) 24nlS 7}t BY LTo A 2417F wwkaled wRk ¥ ooWEnER
228 7.74g (60mmol)& 7}ete] F7tE ALoA 24A17F wEFEQTH. ¥HS FA Z 300mLe] FFTE bsla
Ao EHOIER F233T. FE2H F71SS LIASVER FEA0E At AgAoER XS]
. U2 AAS DSBS AY ARZnEIYTE o] &3l Halsle] 9.93g (40mmol) A FHIES 5319
1=

2) =74 sitE [9-B]9] 34

A7) [9-A] 9.93g (40mmol), o]wt}=E 8.17g (120mmol), 4FIAHZE 36.8g (160mmol)S WHS&7]d] P tlw
HeZ AT 8onLoll AEAIFTE. 1 EFES JF2Ske] 160TAlA 244 7F wRksIgich, Wb FE §F Ao
2330 300l SHFE ZFaL o dopAlE 7 e Aoz A

=
olER FEFdIH. FEHE #H715E EIAUER F&
il AEAVCER AxEGitt. 8w gk Aoles Ad

(26mmol) == 3= SE3FY ).

3) TRHA sete [9-C1e] oA

==
s
2
X

A7 [9-B] 9.0g (26mmol), 1,2-T1QQE=3AZFE&A 1.56g (130mmol)S ¥H2&7]o] Wi EFql 100mLe] 3
A AT, ¥HS BB 71235)e] 110ToA 24A17F wdkslgdc), 9 24 & Aeog As|u AAHE TAS
e slo] o g 22 AFstgltt. Add nAE 71235k 12.4g (18.2mmol) =7 sFES TS5tk

o~
N\

1A 8§t [9-D]e] 9Ad

A7) [9-C1 12.4g (18.2mmol) 3} FALZFQ A4 8.9g (54.6 mmol)S Wt
o} E50mLe] E3-g M) HEPAZ T e EIES AFolA] 24A3F W 6}‘215}. s 4 3 Y uAEs
HE sl g 22 AHFT. AHE nAS AF5e] 8.48g (11.8mmol) E7& 3FES $-E53519T),

5) 313HE 99 314
71 [9-D] 8.48g (11.8mmol), Dichloro(1,5-cyclooctadiene)platinum 4.85g (13mmol), F=AFJEF 2.94g
(35.4nmo1)S T]SAF 10mlol FEA R, WS B3-S 7heste] 110 CollA 72417 wyksgich, w3 74
F geow A3 s0mlel FHFE Jlehn olHelHcER REaNT. 23U §715S TaRIshiEs
Feolen AAGIL L2FAUIER AZAUG. ST A BelBE AW AzdEIAYE o) ge] ¥
glste] 1.11g (1.8mol)e] 3F= 98 534},
sdd 3: SEHE 149 A
F F O E 3 i f
F 1)n BuLi O O O OH HCI/AcOH O O
t Br f
o 14-A 148
Y S rrc § Qore Q
& & 8o gD & PO
O O NN Y N _ NHPFs N N Pt{COD)CI, N Pt/(N
g G0 O
14-E . »
1) 34 83 [14-A19 94
-3 2R -3-ZF 9 24lAl 8.75g (50mmol)S EH|Egsto|=2Fg 100mLel]l HEA|Z]AL, -78 (/oﬂ}ﬂ wuraleiTh. )
g gdo] n-BuLi £ (2.5M in &AF) 24mlE 718l 5 2EoA 241 ke IYE. wdk & 3-ZF e 2l
zdF2gol= 9.51g (60mmol)S 718te] 712 Ao A 24417 wukelgit), w¥HS A & 300mL4 ZHTE
Heta ool 2R FEaddn. 2 47158 THYFUEF FE0m Aeln LA ER 7
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[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]
[0585]

SIHEd 10-2020-0075191

otk EujE AT FolBS AY ARnEIHIES o] gate] EEste] 8.29g (38mmol) EA B 5
aH3Tt.

2) A 3stE [14-Ble] $HAl

J(ln 1;)4

2-BERruloldd 10.7g (45.6mmol), wF2ulsF 11.1g (45.6mmol), =wizke] Qo
100mLoll  AERAIZ]AL 3AIZE E9E SFAA aus= Aleks AT, Sid wESEel 7] [14-A] 8.29¢
(38mmol)& F7F= F7bebal 24A13F &b ShFAIZlTh, vbg T F Ao A3|al 300ml e FRTE Vheka
ddotAEclEr FEeT. FEE 715 TIFIUEF FEAoRE AHsa LAgddcER Hx
o S AR JoleS A ARMEIYIE o]8ste] Elste] 10.6g (28.5mmol) =3 =S FE
ATH.

it
in
F
S

it
il
¢
e

3) FHA 3= [14-Cle] §A

7] [14-B] 10.6g (28.5mmol)& #=Fe] AAb/ofAEAL §Hol] H7bsle] 2443F Stk SFAIZCH. vg T4 F
ooz AT 300mle ZHFE /15l JdEHolAHOER 239, &8 4728 LIV ER 48
Moz AHFT 2EAFER AzaArt. LU= AAG AIES AW AzrlEaHE o] &ste] Mola
o] 8.59g (24.2mmol) H72 3IES F53IAT.

4) T3A sk [14-D]9] 34

A7) [14-C] 8.59g (24.2mmol) ¥} 1,2-T]RQ=3ASF2 3L 1.45¢ (121mmol)S ¥HE87]o] @3 3ol 100mL

of AEAIFTE. WHE E3ES 7F2ete] 110TolA 24A17F wdksioict, vk T4 § Feo® A3|a Add
IZAZS FEste] oEl2s AFER. AHY nAS Axste] 7.61g (9.68mmol) 3 IES FE5FA

5 FHA stetE [14-E]¢] §H4

2+7] [14-D] 7.61g (9.68mmol) ¥} SALZFQ 20ty 4.72g (29mmol)S ¥HE&7]o] Yu Wed
o} E20mLe] E3H&do] HAGAIFT. Wy EFES oA 2423F wukslgith, Wk FE & AA

et oH 2R AHsNth. AFE 1AS AFsle] 6.37g (7.74mmol) 7 3}3ES FE590).

6) 3= 149 A

AF7] [14-E] 6.37g (7.74mmol), Dichloro(1,5-cyclooctadiene)platinum 3.2g (8.51mmol), FAYUEH
(23.2mmo1)& H5AF 90mloll AEAZ . ¥ EF=S 7Hste] 110 LoﬂH 72413 wRkEATE. W &
o2 233 300mle] FHTE It oEolE ol ER FEET. FEE FUFS EISUER
No g M3 AFATelER AxqTt. §ulE AAS FAES Ad AZrELHIE o] &3t &
o] 1.34g (1.86mmol) 3}3F& 145 53Tt
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¥ 1
= ' NR (CDC1s , 400 MHz) MS/FAB
found calc.

4 |0.82-1.81 (8H, m). 2.62 (2H, m). 6.45-6.55 (6H, m), 7.10 (2H.| 575.1290 575.1285
m), 8.55 (2H, m)

9  10.25 (6H, s), 1.11-1.89 (8H, m), 2.52 (2H, m), 5.83 (1H, m),| 617.1584 617.1574
6.31 (20, m). 6.52 (20, m). 6.81 (2H. m), 7.22 (1H, m), 8.74
(2H, m)

14 |1.1.-1.98 (8H, m), 2.65 (2H. m). 6.57 (2H. m). 6.71-6.82 (4H,|  723.1953 723.1962
m). 7.09-7.48 (8H, m), 7.91 (2H. m). 8.75 (2H. m)

19 0.81-1.91 (8H, m), 2.18 (3H, s), 2.41 (6H, s), 2.42 (H, m),| 689.2285 6892290
6.46 (20, m), 6.81 (2H, m), 7.01 (2H, m), 7.24-7.65 (4H. m).
8.51 (2H, m)

24 |0.84-1.85 (81, m), 2.31 (12, s) 2.63 (2H, m), 6.41-6.45 (4H,| 631.1910 631.1911
m. 7.12 (2. m)
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et : (cd/A) 37 (nm)
" (mA/cmZ) (cd/mz) °
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A4 1 3135 4 5.30 50 4125 8.25 A 490
A 2 3E 9 5.45 50 4025 8.05 A 470
A4 3 31 E 14 5.55 50 4033 8.07 A 474
A Ao 4 385 19 5.43 50 4024 8.05 A 468
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