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(R4) g
1b1.\ /(L1)a1\ A /(Rz)bz

371 B 1 F

M = (Pt), ZgEPd), T8 (Cu), 2(Ag), F(Au), Z8((Rh), o8& r), FHERW, 22FH0s), E&

(T1), A=2FFZr), stZHHf), +E2FEw), HEE(Th) % EF(Tn) FoA Ad=x

Y, WA V= AR Egdoez N EE Colx

T, WA T, M2 S53™e=, sk A%, 0, S, B(R'), NR'), P(R"), C(R")(R"), Si(R'")(R"), Ge(R')R"),

C(=0), B(R"([R"), N(R")R") E&E P(R)HR" e, Tio] 3t At A5, Y2 M2 A4 (directly) A¥sha,

T.7F 88k A3t A9, Voo M2 A4 ZAgsta, Tzo] 83t 23td A5, Y,3 M2 A4 dssta, 771 38 4
7 AH 2

Vi e T3 M Abele] A%, ¥, BE T,9 M Abo] 9 Arole] Ajt 2 Y, T T, M Ale] 9]

A3 = 2709 Avr2 w9 AFola, YA 279

A UIA AE AR SH-0R ) GCZtEAIEE 25 9 CCodlHZAIEY IF FoA] Aegsa,

X12 B, N B Polar, Xp& B(Rg), 0, N(Rs), P(Rs), S, C(R9)(Ry), Si(Re)(Ry), T Ge(Re)(Ry)o]aL

o, X0l NI A9, Xov 0 =¥ C(Re) (R)7F o2

L WA L A2 sHdez, dd 23k, olF A3, =NRp)-*', #BR)-*', *=PR)-*", *C([R)([R)-*",
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#=ST(RD(Re)=*",  #=Ge(R) (Rp)—x", #=S=x', #-Se—x', #-0-x', #=C(=0)-*"', #-S(=0)-*"', #-S(=0)y=x", ==
C(RD=x", #=C(R)-*", *~C(RD=C(R)—*", #-C(=8)—x" Bl »-C=C—x"' FTollA H&x 1

al WA a3 Mz HdHom, 0 WA 39 A TolAM AeEar, alo]l 0d A, A} A A= Addso] 3l
A AL, a27k 09 A, ASk As ME AZAE] A &L, a3o] 0 A, At A AR dAE A &

K

o, Xio] NeJaL Xo7F B(Re) el AW, Xi©] Belal Xo7F N(Re)Ql A%, L= v A EE olF AFe] ofyaL, a2
= 0°] ofar

R', R", @ R, WA R M&E EHHOR, 4, TF4, F, Cl, -Br, -1, sJ=F47], Aojwy], YERT],
ofrlt)=7],  IlE#BAwY], F=gxwr], A3

CoCoZAL 7], A3 = WA 8hE CCe271E7], X8 = HATH C-CodTAI7], A8 B v X3k Oy
CoNE2LZ7], A E= v 8E C-CdllHZAI 247, A3 B HA3E G- AE2LAD7], 3
T BASE C-CoalHRZAIF2LALEY], X3 T 038 CCepotd 7], A3 i B3 CCoold S
A7], 2w v X3 CCeolHEI S 7], X8 T v X3hE C-CodllHl 2ol 7], X8 ®i= HIX8E C-Co

FE| 2ol Al 7], X3t = B X 3E C-CedllElZolHE| 7], X3 T v x3w 17} v]-#8ks Sust o
5, A% EE HAFEE UF v-gEE sEERSEuE 2%, -SiQ)Q)Q), -BQDQ), -NQD(Q),

-P(Q)(Q), -C(=0)(Q1), -S(=0)(Q1), -S(=0),(Q1), -P(=0)(Q)(Q) F -P(=5)(Q)(Qy) TollA &=

bl WAl b5E A= EgA oz, 0 WA 209 A5 FellA AEEa

i) bS] R, % 2709 1, ii) b2/he] R, & 2709 Z2F, iii) b3/ Ry & 270 1F, iv) basle] R, F 2
Mol 2%, v) bSOl Ry T 2709l ZF, % viii) R, R, R' R R T 2709 aF2 A7 dEidem
(optionally) A2 Agste], X8 E= HAFH CGCoZlEAIEE 1§ £ X3 £ HX8H C-CdllH =
ANZe 028 Als

Q@ WA Qe AE SyPFHer, Fi, FTFA, -F, -Cl, -Br, -1, =347, Aelwr], YE=RY],
obult]iy], FEFAwr], dETtEwT], GCudZ7], CGCaZAL7], (71971, CCaoZAI7], Cs
, CCAlHIZAZ2SA7], CGCAEFRLALY], C-CodllHZAZF2LAE7), C-CpotR7],
CoCor®FEEAI 7], CoCoobEEI 7], CrCollHl 2ot 7], CrColl Hl 2o &A1 7], CCoodl Bl 2ol E] 7], 17}

-GS S0 a5, UF v-RES duEseust 25, vedr] 2 gedr] SolM A A

CiA I E2L27]

£ e ol 2% UAske] AF Ao o),

B71 ABE C-CeA7], XNFE CCoAL7], AFE CCep&71d7], AZE C-Co&FA7], X3E G-
CAIEEEZ7], A3E CCalHEAZFZLD7], A%E C-CAEFEEAL7], X3 C-CodlHEAZZ LA
d7], A#E CCeotB7], AE CoCootdFA17], AZHE Co-CoobHE 271, X3 C-CoodllHl 2ot 7], |3k
H CCodlHlZobd A7), X3E C-CodllBl=otdE 7], X8k 17} w3 S3osk a5, X389 17
H -3 FlH 25T 150 A3 FelA dEE Holw st g,

=4, -F, -Cl, -Br, -1, 3|=2247], Alolxr], YE=R7], olutiw7], 3=dxwr], s=dtxx7], (-

CooZd 271, G Co&AL7], G Ce&71d7] R C-ConE=A1715

T4, -F, Cl, -Br, -1, 3=547], Alotwer], UERY], onjt|y], dueiAwr], d=etxier], G
CAIEFZLA7], CCualHIZAZ2L17], CGCAIEFREAL7], CCodlH2AIE2LA D], C—CsotE7],
CoCoooFE S A 7], CCooobREI 7], C-Coall Bl 2ot 7], 17} Bl-&ks: %8sk 28, 171 v-3as g%
Fobdt 1w, -SQ) Qi) (Qiz), ~NQi) (Qi2), -B(Qi)(Qi2), -C(=0)(Qu), -S(=0)2(Qi1) % -P(=0)(Q11)(Q12) el



SIHEd 10-2020-0062462
A AdEE Hoiw iR A#E, C-Cod 7], CrCeZ A7), G CaZ?1E7l E C-CodFAI7]:

CCoAE22LZY], GC3lHEAZRZLEZT], CGGAIEREAEY], GCodllHEAZEZLEALY], C—CaotE 7],
Co-CeootB 52171, CoCaobEEI 271, CrCodllElZokE 7], 17F vl-B&s e 25 3 b -3 s =
et aF

=%, -F, -Cl, -Br, -1, 3==47], Aolxr], YERZY], olutwr], 3=akX 7], sl=8txw7], (-
CooZ 271, CorCanZME7], CoCo@71d7], C-CanZTA171, CoCuAlE22E2A7], CCodllHIZAZZEA 7], Ci-Cy
AlgadAD7], C-CdllHZAZZEAL7], CCpotE 7], CCaotES5AI7], CoCootHEl 7], C=Coodl Hl 2o}
471, b H-EgS S3us a5, U -0 dEESd T 25, -Si(Q) () (Qe), —N(Qa) (Qu),
“B(Q21)(Qz), —C(=0)(Qu1), -S(=0),(Qx) B -P(=0)(Q1)(Q) FTolA A&d Holx stz Ak, CGCAER
A7), CCodlHZAIZ2AA7], CCAlE2LdAL7], C-CdlHEZAZ2ZEALE7], CCootE 7], CoCootd
ZA17], CoCooobBEL 7], CrCodllElZetE 7], 17F B-w3s S3usk a5 2 7 -3 duz59us
a5 R

=Si(Qs1) (Qs2) (Qss), ~N(Qs1)(Qs2), —B(Qs1)(Qs2), —C(=0)(Qs1), -S(=0)2(Qs) Z -P(=0) (Qs1) (Qs);

oA Adesar

471 Q@ WA Qs Qu A Qus, Qe WA Qs B Qo WA Qe A2 Sz, ¢4, 54, -F, -Cl, Br,
-1, BEFAY], Aoy, YERY], opnyy], 3|=giA Y], slEgtxer], G-CoeA7], CCoE e,
CoCoo7197], CrConETA7], CCoAlERLAY], CCodlHZAEZLAY], CCAERZLA D], C-CiodlEl
2AF2LAE7], CCaootE7], CCeallElZold 7], 17F -3 Sdust 2w, ) B-U3S e =59
ek O, T4, F R AJehwy] Foll AdEE Aok shupm AekE C-CeEE 7,
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47 AT AAFE 7] WEEe] AR directly) HEHo]

A7) AT AAFA Z2DSA ST B BE A9-3% ARTL TRAE, 471 2F a7
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M2 W5 (Pt), ZHeha(Pd), & (Cw), =(Ag), ¥ (Aw), =F[Rh), °lelw(Ir), FHHE[RW, 22F(0s), EE
(T1), A=23%(Zr), stZFHl), F2FEW, HEE(TH) R =5 (Tn) FolA A8 a;

Vi WA Vs AR SEAoR, N = Colar
T, WA T AR S95om, 83 4%, 0, S, BR'), NR'), PR"), CRIR"), SiRDHR"), Ge(R)R"),

)
C(=0), BR"HM®R"), N(R")(R") H= PR')R")e]aL, Tl 3k A A5, Vi3k M= A A (directly) 2dshar,

8 2g
T7h S AFY A, Lsh e A3 ARen, Tel S5 g A%, vk e A7 Agstn, Tk s 2
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U AT, Lo e AW Adgsta,

Y, TN Abele] AF, Y, Ei TSh N Aol
A% 7 27le] A% w9 Adeln, vrix 2749

A WA A AR SHHOR, GC7tRAIEY T1F R CrledlHIZAIZE 25 Sl Aesa

T, Vs EE T M ARl AR B Y, EE T8 N ARl

Xi& B, N BE= PolaL, X;i= B(Re), 0, N(Rg), P(Rs), S, C(R9)(Ry), Si(Re)(Ry), HE= Ge(Rs)(Ry) o)L
o, Xiol NRl 3%, Xo= 0 B C(Re) (Ry)7F b aL

Ly WA Lie A2 sHdez, gd 23k, olF Ad, =NRp)-*', *BR)-*', *=PR)-*", *=C(R)(R)-*",
#=S1(R) (Ro)—*", #=Ge(R)(Ry)—*"', #=S—x' —#=Se-x' —#=0-x' = x=C(=0)-*", #=S(=0)-*', #=-S(=0)y=*', *-
C(Rp)=+", #=C(Ry)—*"', #=C(R)=C(R))—*", #-C(=5)-*' L »-C=C-x' Fol|A] Ael=xn

al WA a32 A& mgxo=, 0 uA 39 A FolA AeEi, alo]l 04 A, A Ae AR A= gl
A&, a27F 094 A, At Ae AR dAAH A ¥, a3o] 0d A, A s AR AAFH] A &
i,
o, Xiol NeJat Xo7F B(Ro)e1AY, Xiol Belal Xp7k N(R9)S! A%, Ly B Ly & Aok stvte vd 2F e o
= Agte] oYL, a2 % a3 T Hoj% dhb= 00] ofbx

R', R", 2 Ry WA R AM=E SHALRE 4 F

opult)7],  FlEEA Ny, FEHERr], X3} Ee 8AXE CedA7], AT miE X
CrCo AL 7], A3 mi= HX3hE CCe71d7], X3 B v
CoNEFRLA7], A T WAEE C-CoallH A F2LA7], A3 £ uATH G-CAFRLALY], A3
T AAE G-CoallHEZAFR2LALYY], A3 T 0 X3E CCepotd 7], A3 i HX3E CCoold S
A7), A3 s w8 C-CeotEEl 7], A8 e HXEE G-CedllHl 2ot 7], A8 = HX3E (-Ch
el 2ol A7), X8 EE HASE G -CoallBlZoEE 7], A8 ®= v ke 17} v -0 S30hs o
., AR EE AAgkE b - dEESdust %, -SiQ)@Q) Q). -BQDQ),  -NQD(Q),
-P(Q)(Q), -C(=0)(Q), -S(=0)(Q1), -S(=0)2(Q)), -P(=0)(Q)(Q) B -P(=9)(Q)(Q) FollA H&=

bl WA b5 A& S0z 0 WA 209 A5 Folla Aes

1) b1 Ry = 2709 18, i) b2/ Ry = 2709 18, ii1) b3/NY Ry &= 2709 18, iv) b4 R, = 2

Mol 25, v) b5l Ry T 2719 %, % viii) Rs, R, R' H R" F 2709 IFL 77 MEizo=m

(optionally) A= ZAjsle], A3 = HIXZE C (7t HAIEY 2§ Eve A3 T HX3E C-CpillH =
NEY 25S Y & Jdar,
Q@ WA e AR 588z, &, FTF4L, -F, -Cl, -Br, -I, 3E=EFAH7], Aeotwr], HE=RY],

olult)=7], IR wmr], J=dtZz], CCedZ7l, CCeudAL7], CCoZ71d7], CiCeudITA7], Cs
CAIEZLA7], CCalHIZAIZZ2LA7], CGCAERLALY], CGCdlHZAIZZ2LAL 7], CCoolE 7],
Co—CoootE 5171, CoCoootEEI 271, Ci-Codll Bl 2ot 7], C-Cooll HIZoFE %A 7], C-Copll Bl ZoFEE 271, 17}
H- g S30het a5, UF H-wEE s ESdte a5, Hiedr] f "adr] SellA] e

# Bl w2 o]2-gh dxpeto] AF} Alo]Ee]aL,

471 B CCed 7], A3 CCeZAE7], ATH CCepd7Id7], A3E C-CoZFHA7], XEH Cp
CoAEREZ7], A%k G-CuallHl A2 2427, A3E C-CprlZ =LA, A%ke C-CpdlH=AEZ A
971, A3he CoCootH 7], A3hel CoCootH5A17], X8he Co-CootHE 27], X 3hel C-Codll el ot 7], X%
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H CrCodll Hl 2ot A7), A8k C-Codll Hl 2ot el 7], A 17 v-w3=% 9o 25, X$E 1
H-13E FE 2508 159 A3] FollA dEE Aok shte] X387,
=%, -F, -Cl, -Br, -1, 3==247], Aolxr], YERZY], olutwr], 3=aX|w7], sl=8tZzw7], (-

CoodA7], GCoAE7], GCoE71E7] R CCoEFAI7]5

T4, -F, -Cl, -Br, -1, 3=547], Aojwr], YE=RY], ojutwy], =g wy], =gz, (-
CANEFRZLAY], CCpalHRAZFZLA7], CGCAERLAY7], GCodlHEAZZLALD], ot 7],
CoCooot 25 A1 7], CoCaotEEI 7], CrCodll 2ot 7], 17h W-38=% 908 15, 17 v-43F% s =%
g 25, -STQu) Q) (Qig), ~N(Qi) (Qr2), -B(Qi) (Qiz), -C(=0)(Qu), -S(=0)2(Q11) 2 -P(=0)(Q11)(Q1z) Sl
A Aeg Holx R XgH, (227, GCaoZAE7], CCoZ7197] 2 C-CoZdFAI7];

CCioAE2EA7], CCalHZAE2LA7], GCAIEZEALY], C-CpdlHZAEZLA D], CoCxpotE7],
CoCor®tBSAI7], CoCooftEEIR7], CiCodllEl 28 7], 17F v-waE S3uhst 15 2 17F v-33= ez
3okt 15

4

42, -F, -Cl, -Br, -1, 3=FA7], Aolxry], YERY]|, opvt|y]|, s|=gA|wy], s|=ghxwr], (-
CooZ 271, CrCanZME7], CCo@71d7], C-CanZTA171, CCuAlE2E2A7], CCodlHZAEZLE 7], CiCy
AlFRdAD7], C-CalHZAZRZEAEY], CCpotE 7], CCaotBS5A7], CoCoobEEl 271, C=Coodl Hl 2o}
471, b v-wEE S0 2§, UF 9-wES dESdE 25, -S1Qo) (Que) (Qus),  -N(Qa) (Qe),
“B(Q21)(Qz2), —C(=0)(Qu1), -S(=0)5(Qz) B -P(=0)(Q1)(Q) FTolA A& d Hol= stuz Ak, CGCAER
A7), CCodlHZAIZ =L AY], CGCoAlE2LAL7], CCdllHZAZ2EAE7], C-CaootE 7], CeCoolE
SA17], CoCooobEEI 7], CrCodllEl et E 7], 17F B-w@s S3ugk a5 2 17 -3 duz5dus

=S1(Q31) (Q32) (Qs3), ~N(Q31)(Qs2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs1) E -P(=0)(Qs1)(Qs2);

FAAA AeE

A7 Q@ WA Qs Qun WA Qus, Qo IR Qs F Qi WA Qe A E SHHo=Z, 4, 544, -F, -Cl, -Br,
-1, 3EFAY], Alolwr], YERY], ohutr], d=gfA x|, =gtz wr], (CodZ7], CCeodAd],
CZ_Cﬁ()?;}?]‘é7] C1 CGOOL:{}‘]7], Cg_Clo}‘]gi%;‘g‘7], Cl_Cloa]E]]i/\]%i%g7ly C:s_Clo}‘]%i?—l'ﬂ]éﬂ, Cl_Clo_&ﬂEﬂ
FAZEEALD], CeCeolH 7], Ci-CedlElZold7], 17} v-%%5 =

o3t 5, F54, F 2 Aoly] FoA AddE Ao shutE X 3E -CE A7, F
Foll A e Hojx R X FE Ce-Ceold 7], vlaldr] 2 gHaldr] FolA degrt.

ot o, UF WS dEHES

<
=

G, F R Aok

AT% 9
A& el glojA,

71 384 1 =, N2 Pt, Pd, Cu, Ag & Au TollA A8E, f7155 .

A3 10

Alg&el eJA,

A7) A 1 F, Ty UA e 38 ddtola, Y3 M Abole] AR e Y,9F M Atole] A% & A= shue
9l Agola, Y& C T Nojaz, Y,= NOI, f7154 3gs.

A3 11
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A7 s 1 F ) Y, 2 Y, 0L, §71aS ShEE .
AT 12
A8l oA,

A7) B 1%, A A A AR SEHow,

N

A 5, JEd 25, Y a5, 2 a5, gEud a5, Efelxl au, AlERIAY IF, AE
detd 2§, F¢ 2§, Bed 1F, 9E 2F, 2F 2F, SAF 2F, oSAE 2F, SATE 1
, ol&FATolE OF, SAIEZolE: OF, oEALERelE OF, EolE: %, olAEolE IF, EojrjorE:
5, olaEoltiol®: IF, E|olEgolE I, olaE|olEolE: IF, vHE IF, ouuE IF, Ego}
Z O%, 1,2,4-BEfo}E OF, HEZZE OF, ol E OF, tololAdE OF, Bl E OF, AER

it 2w, " AFEIA a5

Moo i &

T4, -F, -Cl, -Br, -I, A°olx7], CCudZ7], CCx&FA7], ASZIHE7], AS2EA7],

AE298E7], ANE2FEI7], AS2AAd7], Hdr], w¥Edr], gHadr), #AgEdr], Jdddr],

GEEs), obEddsl, AAEs], obtEEl, ERedds], sselz-vlolERedds], NEEEedY
= E

HxEReddr], didedr], didEddr], QEHALY], FFededr], EFadddr], stolud
7], AgolAd7], AHAD7], AeAd7], =547, HewHdr], Fedr], AE5d7], ovnEd7], dgE
A7), HolEd7], oA olEAY], SAMEAY], o|EAEAY], dETdr], g7, dntdr], I
A7), IEY7], olalEAY], AuEAY], Fdr], Awdr], olaFmedr], WA= dr], oliH
sEdr], zgexdr], vdZgEtdr], FfAsdedr]), dxsdedr], AuSedr], axAuEedr],
AlEeldr], AdEZYEY], olagtdr], AVEEH D], AuUA D], A=eovtEdr], HxFepdr], A
ZH LAY, MxAEYY], WxHoEHAY], Hxo|AHEHY], NEIAEYY], R AZAEYY], E
ob£d7], HEZHELY], HoltolEd7], SAtHolEdY], Egjotxdr], shutEd7], tulzFebdr], oyl
geoddr], ulzAEd7], 7 7], U EAZFE 7], UZEAZE AL,
Uz EdZAEY7], tlzsiuEdr], duyzEFadr], JUuZEROAEY], tUZEAEAT], o|vtt
grdr], omtxdentdr], SAERIYEY], HolERvgudr], Mxyzye|tdr], ofxtEF
d7], opxpistolm-ute] 2R Hd Y], opaymtEAY], opxtrMlEFretd Y], obAtidlzE e Hd Y], oA
ZAEYY], Jdu=IEYY], JAEEIEY7], Jdux=ImEdr], JAEEIPEEL7], -SiQs) Q) (Qs),
“N(Q30) (Q2), B(Qs1) (Qz2), —C(=0)(Qs1), -S(=0)(Qs1), -S(=0)5(Qs1), -P(=0)(Qs1)(Qs2) 2 -P(=5)(Qs1) (Qz2) FllA
Heg Aolx sz A@d, WAl 1§, Aed 2§, A 2§, Aed 2§, Ao 1§, Eelehd
%, AEERAY 5, AEFEHAEYd 15, F 25, " Hed aF, IF 5, A4E 15, SAE I1F,
4T 1F, SAUOLE IF, olEAClE 1, SAEUGE 1F, oJSAEUlE 1F, HolE 1,
LEONE 1, EollolE f, olAECltolE 1f, EobEulelE 1F, o|xHelEdolE 1F, HeE
I%, olvuE %, EfelE IF, 1,2,4-EokE IF, HEDE 1§, oMHEE Iu, deloiAdE

I3, Bk E 5, AlERE a5, 2 AR a5 SolA AdeuEa,

)
e
%=

Qu WA Qe A2 SHHoR, $4, T54, GCaotE7], CCuotESA7], CCaootEEl 7], C=Coodll Bl 2o}
271, CCedllHl 2ot 54171, CiColl Hl 2ot E 271, 17} W-4&s S30e TO5, 171 v-33S =5
B 2%, e, F D Alohes]l FAA A Aol shpw ABE O-CuRUI, Fak, F 2 Aok

7] SollA e Aol shuz Agkd C-Cyobd 7], RlFd”] R HAdr] Tollq Adeud, f7la5 shg=.

T, A2 A T v NS 27K o) Edtebe 5Hgkelal, vhE st NS W o E3EkE 6
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A gate] 9lojA,
A7) 8leal 1 F ) alg 003, A 7] 38k 2A-1 WX
7] 3484 2B-1 WA F 2B-5 F o] YR FAE I1F

f T1Eola, A 8
w2, f7leE SRtE:
R4 Y
/ Yoo Y21 Y %
Y21-N Vi 1l Y24
// \ // N\* Y24 /
Y22 * Y22 /N\* 22 N\* Ry Y __N
'N 7/ N
l
| e *1
s * * ¥
2A-1 2A-2 2A-3 2A-4 2A-5
R1z Ry2 vy
\ Y,--Y Y 25~Y
e pee e Y
*/4 /Yze */N\ /st %*—N / 26 ¥ Y \th /NY 2
N *
ilcl Jcl *¥ *1 %
2B-1 2B-2 2B-3 2B-4 2B-5
A7) 8kaa 2A-1 WA 2A-5 2 2B-1 WA 2B-5
V02 N BEE C(Ry)olal, Yo N = C(Rp)Olal, Yo N X C(Ryy)o]lal, Yus N T C(Ruw)o]al, Y= N E
£ C(Ry)olal, Yoe N = C(Ryg) o], Yy N E (Rg7) ] Yog= N H= C(Ryg)0]aL
271 Riy, Rz 2 Ry WA Ryg2 AR 5@ ¥ o=z A83 T R', R", € R WA Roll thsh S H=xsta
& Ty B Tske] A APOlECI, «'& L, Ei Lyghel AR Aol Eoltt
A7+% 15
A8l oA,
*'\'){a /
L A“' (R
[ [ _____ -
; x‘_/)(z
(Rs)bs’i-./ A
GO S IR R RololEl= 7] Bheha 4-1 Al 4-22 F o= FpR EAIR 1§l
f7le% SE:

)
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* *
*1 *1 *1
DR B R | . /\ o /\
B ) TRader B T TRedess B /\(R«)m —8 o TRaka B ot " {Ragdoar
[ [
// /
(Rs)us1 (R51)n51
/ N / N / N
\(Rm)tm* N /\(R-u)lm " /\(RAI)I:M
Ge Rgs / \ / \
/ = /
{Rethust {Rsi)ust

%1 *1
[ [ Y / h m
*“‘\N T {Rat) Rl T{Rask . R, e R, " T
_ 41)pa1 N o 41)na1 N ™ (Retdbat N e 41)::41 P =l T Rathoar
@s [ NP \ SR T AN Ge ey
51

{Rs1)os1 A1t (Rs1)ns1 4-12 (Rm)m 413 (Rs1)us1

\\
\

[

™ Rathoat

{Rss)pst
* *
v v
[ [
v Ny " Ny
~~p _oed (Ratdear - TP e T Rabunt
/ N\ 8i—Rs1 / N\,.—Ge~Rg;
/ o Ry / e Ry
(Rs1)nst 4.21 {Rs1)ns1 422

71 geky 4-1 WA 4-22

=z

rlo
tlo
ik

R41, R51, Rm, Rﬂ, b41 U% b510ﬂ EH:l' gﬂé 7—]—7—]—7 ZﬂSﬁo]' %‘ R'y R”, Rl ’LHX] R7, b4 ‘3‘4 b5oﬂ T/H:l' /gng

#2 Ly Hi= Lpoke] 29 Abe]EolaL, ' Ty B Tooke] A Abo]EolaL, «"& Ayoke] 2 e Alo]Eo|tt,

A7% 16

A gate] QlojA,

Xi©] NeJat Xp7F B(Re) el A, Xio] Bolil X,7k N(Re)Q! -9-, a2 B a3& 10]aL, L, B Ly F shvhe 9 A%
ola, v b= N(R)-#', *B(R)-*', #P(R)-*", #C(R)((Re)—*", *=Si(R)(Ry)-x", #-Ge(R,)(Ry)—*", #-S-
#' x=Se—i' | #=0-x' #-C(=0)-x', #=S(=0)-#', *#=S(=0)y=*", #-C(R)=+', *=C(R))-*', *-C(R)=C(R)-*", #-

C=)-+' R +C=C-+' FIN AuHE, 471534 3

bl
i

ATE 17
A8l AolA,
1) Xl% B, N EE—E‘ PO]JZ, —t‘ B(RG) O, N(Rﬁ), P(Rﬁ), S, C(RG)(R7), Sl(R6)(R7) EEL GG(RG)(R7)O] y a2 Ui]

a3tT 10]aL, Lye #-0-+'0]al, L= ©d Agto] AL},

ii) X;& Bolal, X, BRs), 0, N(R¢), P(Rs), S, C(Rs)(Ry), Si(Re)(Ry), B+ Ge(Rs)(Rp)©lAL, a2 B a3 19]
I, Ly v Agolar, Ly «0-+'2, F7]5% IFgE.
A3 18
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Ag&el el A,

R', R", ¥ R, WA B2 MZ SHHo2, & F54, -F, Cl, -Br, -1, 3|==227], Alolwry], YERY],

ofult 7], dl=gtA ], dleekzeT], G-Cu%A7], G-CuRAI7];

T4, -F, Cl, -Br, -1, 3=5247], Aolwr], YE=RY], ovt)xr], 3=giAw7], d=dtxr], (-
A AeE Holw st A FE (@ A7l B CCrP A7

AlgEdgr], Aesddr], ddr], bzdr], deudr], deuadr], deAdr], ddanAdr], =54
o 471, AugEd7], FAmddr], olaFmedr], Axdddr], AUEdL], Audd

4, -F, Cl, -Br, -1, 3|=5F27], Aolxr], YUERY], olntwy], J|=eAwr], 3=gftzxe”], (-
CoZA7], CrCndatAl7]l, Algaddr], ASRAL7], 497, Uxd7], JFAgudr], denvdr], sk
971, AYuAEr], A5GV, olARIEYY], JIuEYY], FAwedr], olixFEedr], ALY, AUE
gd7l, AlzEgdr], 2 EgobEr], -Si(Qs)(Qs) (Qs3), -N(Qs1)(Qsz), -B(Qs1)(Qs), -C(=0)(Qs1), -S(=0)2(Qs1)
2P0 () Q) FellA AE| Aok shz A8d, AFaddr], AS2dd7], 9d7], vzd7], 9

gudr], vitdr], deAdr], duAdr], dEL7], olaRlELY], duEdr], Asedr], olaH
=g, FAdEdr], AuEdEr], Asgdr], 3 EgoAdr]; 3

-Si(Q1)(Q2)(Qs), -NQ(Q2), -B(Q(Q), -C(=0)(Q1), -S(=0)2(Q1) & -P(=0)(Q1)(Qs);

oA A

Q WA Q B Qn WA Qe AR SHASE,

Fh, TFa, F, ~Cl, -Br, -1, Alokw7], C-CuZA7], CCux@AE7], CCod?197], CCaZFHA7], Com
CAIZFEZLED7], CGCAlHIZAEEZELD7], GCAIEELAL], CCodlHEZAZZ2EAL 7], CCxotE 7],
Ci-CydllHl Zotd 7], 17} vl-3s S3hst 25 9 Ut v-4F&5 e =530hst 15

FAAM AEEE, §715% SEE.

378 19

Aggell lef A,

71 gy 12 3AE frleS e s sk 112 #AE awdl, #UleS sheE
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[0005]

[0006]
[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]
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st7] stekA 1= FAHE 771eS seheol Aledn:

....

/(L1)a1\ /(Rz)bz
A

LI

Y1 Y .
/ 2., ..
Ty T,
N\, /
M (L2)az
T4 T3
. \_’3 .Y4"

- B
-----

M2 W5 (Pt), FHeha(Pd), & (Cw), 2=(Ag), ¥ (Aw), =F[Rh), °lelw(Ir), FHHE[RW, 22w (0s), BT
(T1), A=23%(Zr), tZFHf), F2FEW, HEE(Th) H =5 (Tn) oA A8 a;

Vi WA Vs AR SEAoR, N e Colar
T, WA T,= A= S8aoz, s 48, 0, S, BR'), NR'), PR, CRDR"), SiRDR"), Ge(R)R"),

)
C(=0), B(R)R"), NR")R") E= PR)[R")]aL, Tio 3kst A A5, Vi@ M 24 (directly) AestaL,

= =
T7h S ATY A, LshNe A3 ARen, Tel S ¥ A%, vk e A7 Agsta, Tk s 2
%

Vi B Tk M Abele] A, Y,
A% = 2709 A% wis) Agelar, vwiA 2749

A WA Ae AR SH5HOE, GC7tEAEY 27 2 GCodlHEAIZE 2F FolA Agx

rlr
49
=
>~
>
£

Abole] Ag Wy, T T,9F M Ake] 9]

X2 B, N B+ Polar, X,&= B(Rs), O, N(Rg), P(Rs), S, C(Rg)(R7), Si(Rs)(Ry), H+ Ge(Rg)(Ry) O]
X0l NO1 A %= 0 B CRe)(Ry)7F of

Li WA L= AR S84oz, dd A, olF A, »NR)-*', =BR)-*", *PR)-*', *C(R)R)-*",
#=ST(RD(R)=*", *#Ge(R)(R)—*", #-S=x', #=Se=x'  #=0-x', *=C(=0)=x", #=S(=0)=*', #=S(=0)y', ==
C(Rp=#", #=C(R)-*", *C(RD=C(R)—*", #-C(=9)-#' W »-C=C-+' FoA M=,

al WA a3& A2 Sgxo=z 0 WX 39 AF FoA AexEar, alo]l 04 A%, AT AE AR Ad4d5e
o]

A AL, a27b 04 A9, St Ae AR dAEe] A FaL, a3o] 09 Ag, A} AT AR AN A &

I3

ol

o, Xio] NelaL X7} B(Rg) o1 AW, Xio] Bolal X7k N(R)Q A%, L, B Ly 5 Ho%
% Adto] olya, a2 ¥ a3 F Holx dbe 00] olyx

fhe wel A% wE of
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[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

SIHS3S 10-2020-0062462

R', R", ¥ R WA & ME SHHORE 4, 54, -F, €1, Br, -1, sJ==47], Aotx7], HERT],
3

ofrjy 7],  slEH w7, slEHEwT], A = HAgE GCedd7], A% Ee nAEd

gy 7], A% e AXFE C-Cepdll el 2otd
e =t SAI7], X3 e HX3E C-CepallHlZoldEl 7], A3 e vAgke 17F v-g3E S3vst 1
., A% EE AASE b - dEHEZ ST 25, -SiQ0 Q) Q). -BQDQ),  -NQD(Q),
-P(Q1)(Q), -C(=0)(Q1), -S(=0)(Q1), -S(=0)2(Q1), -P(=0)(Q)(Q:) B -P(=5)(Q1)(Q) FolA &=L,

218k = v Ak CCeo

bl WAl b5E AR HfdA oz, 0 WA 209 A FellA HdEsar,

) bI7He] Ry F 2709 LF, ii) b2 R, & 2709 LE, iii) b37HS] Ry & 2709] 1F, iv) b4l Ry & 2
Aol 2%, v) b5 Ry F 2709 1%, % viii) R, R, R' 2 R" F 2719 OFS 747 A€o
(optionally) MZ ZAgtate], 3 L X3E CCu7lRAIEFY 25 T X T vXFE C-CypdllH 2
g ass 4T 5 A,

@ WA e AR SPHeR, FAh, T4, -F, Cl, Br, -1, 3I=FA7, Aelwr], YE=RY],
ofut=y], d=gpAwy], d=gtxT], GCe@ A7, CCoZAE7], CCund71Ed7], C-CoudFAI7], Com
CAEFZLAY], CCpallHRANZFEZLAY], CGCAZFRLALY, Gl HZAZZLALD], CCaota 7],
CoCoootE5A7], CoCaltEEI 7], CrCdllHl ot 7], C-CodllBlZoFE A7), C-Coodll Bl ot E 7], 17}
H- RS S0 5, UF v duRsgud 25, vEdr] 2 gedr) Sl AdEs

* B! o] 27k Papeke] AF Apo]Eolar,

27 AgkE CCE A7), AZHE CCoE A7, AZhE G Cep@71E 7], A3 CCoP=FA17], AFd Com
CAlZ2RLA7], A3k C-CpalHlZAIZ RG], A%k CCpAlERLAL7], AT C-Cdl H A S =27
971, A3ke CoCootE 7], A3he CoCootE5A17], X2hE Co-CootHE &7], X 2he C-Codl Bl ot 7], A%

=

H CCodlHlZetES5A17], X3hE C-CealEl 2ot E| 7], X3 17F v-93= 33t 15, A3d 17t
H-G &S SHEHTe 150 A8] oA AdEE Aol shte] A&V,
T4, -F, -Cl, -Br, -1, 3=FA7], Aolxr], YERY], olutxy], 3|=gXwr], 3=gtx7], C-

(@

02271, CCoEAE7], CCoE71d7] B CiCoE A7

sFa, -F, Cl, -Br, -1, 3=F27], Aolwr], YERZY], olvty], 3=dgiAwr], dregtzwr], (-
CoAIEREA7], C-CudllHZAERZSZ7], CGCoAERZEAL7], CCdlHEZAZ2SAL7], CCpotE 7],
Co-CeootB5A171, CoCaobBEI 7], Ci-CedllEl ot 7], 17} H-3% £3u8 45, 17 B-4EES dH=z=
Foret 25, -Si(Qu) Qi) Qi) N(Qi) Qi) -BQi) Qi) —C(=0)(Qu), -S(=0)2(Q11) B -P(=0) () (Qiz) Tl
A dgE Hoje stuE A3, GCeE 7], GCoZdAE7], GCeE71E7] R CCe&E A7

CCoA 27, GCdlHEANZELEZY], GGAIEELEAEY], GCodllHEANZELALY], C—CqotE 7],
CoCeotB5A171, CoCaobBEI 271, CrCodllBl 2ok 7], 17F v-4&s Sue 25 2 17F v-435% =
st a5

Z44, -F, -Cl, -Br, -1, 3|=227], Aolwr], UERZ7], olvut)wr], 3l=gAwr], slegdxwr], (-
CoZ 271, CrCaZNE7], CCa@71d7], C-CanZdTA171, CCuAlE2E2A7], CCodlHlZAEZLE 7], Ci-Cy

AEZ2LADY], CGCoallHEZAEZLADY], CoCaolB71, CoCeotEBSAI7], CoCoolBEI 7], Ci—Coodl HZ 0}
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

SIHSd 10-2020-0062462

27, b w-wEs 3 a5, UF A0S sHRSdu 25, -SiQ) Q) (@), NQ) (@),
B(Q)(Q2), -C(=0)(Qe), -S(=0)2(Q) R P(EOI(Q)(Q) Tl Ad8d A= sz Aekd, CGCorE2
FA7], CrlpdlHIZAZ RS, LA BREAL7], CrCpdlHZAZRAALT], CCuotd 7], CoCaotd
A7, CCaotdEl 7], CrCoslEl=ob=7], 17F -3 a8 3 UF v-3%S e eyt
L %

=S1(Q31) (Q32) (Qz3), ~N(Q31)(Qz2), —B(Qs1)(Qs2), ~C(=0)(Qs1), -S(=0)5(Qs1) E -P(=0)(Qs1)(Qz2);

FA A AdeEEa

A7 Q@ WA Qs Qi WA Quis, Qo WA Qs 2 Qq WA Qe A2 59802, +4, 554, -F, Cl, -Br,
-1, 3 EFAHY], Aotwy], YERY], oput]y], s|=etA 7], slEgtxx7], (@ A7), (@A,
CoCood 71971, CiCooZFAI7], CoCroAlER L 7], CCalHZAIEZLA7], CCAIEZLEA L], C-CypdllEl
ZAZFEEALDT], CeCeolE7], C-CedlElZotd 7], 17F v-#&s S3ohdt 75, 17F V-4 du=25%
B8 F, 44, F 9 Aloks]l oA AuE Holk s ABA ORI, Fak, F U Aok
Fol e Holw stz ABE C-Cuobds], Mads] 2 Hads] FA4 Aed.

= Akolell 7iA} =

& Eeaw, ] AR5 SRS 1F o8 ¥R, 4 9F A

Wy YAs] AT FAFY e
F71a% ARe o7 Heha 1= mAwE:
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[0037]

[0038]
[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

SIHS31 10-2020-0062462

o,

F7] sheka 1 5, M2 W5 (Pt), Zeka(Pd), 721(Cu), =(Ag), = (Aw), ZF[Rh), olgw(Ir), FHFRu),
25 (0s), EEH(T), A=x2%(Zr), stZu ), F=2&FEw), HEE(Th) H 85 (In) Tl A8,

A Aed 5 gl
o.

A7l gy 17, ¥ WA Ve AR 5YHeR, N B ColaL;

to

O

A FdE WE™, 7] M2 Pt, Pd, Cu, Ag % Au &

oA Hol, 7] M& Pt 5 foih, ol @ANE R of

)

T, WA Tye A= S93e=, 318 4%, 0, S, BR'), NR'"), PR"), C(RDR"), Si(R)HR"), Ge(R"R"),
C(=0), B(R")(R"), N(R)R") == P(R)(R")e]L, Tio] 3t
T,7} 3

)
A% A9, V13 M2 A (directly) AgskaL,

= =
AL A5, ek e A3 ¥, Tl A% AR AT, A ue 4 A, Tt 34 2

ok

Y, EE T M ARelSl AR, Y, EE TS M AlSl AH, ¥ B Tk N Abele] A RV, EE T, N Aol
!

d FddE wEY, 47 3 1 5, T A T 33 AFelar, Vi3 M Abeld] AjE EE Y9 M ARel 9

T sy g Adtela, V12 C e Nola, Vo= N 4 3

o Fol, 4] T A T Bl A+ e,

o Bol, 471 B4 1%, Vi, Yo ® Vi COlL, Vo NolAM

Y1 2 Y= Colar, Yy, B Y2 NoJ A

Y, 2 Y= Colar, Y, 2 Y= NoJAY,

Ys 2 Y= ColaL, Yy ¥ Y& NoJA

Y2 ColaL, Yy, Y3 2 Y, = NoJAY,

Yo Colal, Yy, Y, & Y, = NoJAY,

Vo= Cola, Yy, Yy, @ Va2 N §= 9o}, old e AL ol

o Bol, A7 A 1 F, Y, @ Ve 02U 4 gev, old] @gsHE A ok,

A71 sk 1 F, A WA A AR FHA0R, CGCeZtRAIEE 15 2 GCeodllBlZAIEE 15 Tl A

2 B, N T+ Polal, Xp= B(Rg), 0, N(Rs), P(Rs), S, C(Rs)(Ry), Si(Rg)(Ry), EE Ge(Rs)(Ry) oL,

oo Xiol NQ AS-, XE 0 5 CRIRDZE ot L, Ly WA Ly A2 SHdoz, dd A3, olF A,

N(Rp)-*", *B(R)-*", *PR)-*", *=C(Ry)(R)-*", #=Si(Ry)(Ro)—*", #-Ge(Ry)(Rp)—*"', #=S—'  #-Se-*' *-0-

#' #=C(=0)-*", *=S(=0)-*"', *=S(=0)y~*", *=C(R)=+"', #*=C(Ry)-*", *-C(R)=C(R)-*", *-C(=8)-*' H *-C=C-

w Fol A MEEal, al WA a3e ME EHPAHoR 0 WA 39 A FolAd HAEEa, ale]l 0¥ A5, A

e AR Ad=o A @1, a27t 04 A9, A% AT AR AZE dA &3, a3o] 0¥ A5, AT A

M2 ddxe] AR &3, o, X0 Nela X.7F B(Rg) ol A, Xi©] Boli Xo7k N(R)Rl A%, L, B Ly & A&
2 F Aol ohyw, a2 % a3 F Aol Shkz 00 ohie},

S 1 F, A A A AR Sggom

WAl 1w, Y 2F, JEvd 2E5, I8 aF, dYu a5, Eferxl OF, AERAY 1F, AIE

zabd 1, 9 2%, Hed 1F, 9% 1§, 4% 1%, $AE 1§, o5 1§, SAUcE 2

§, olEAIolE 1, SAEEolE 1, olSAPEloRE 1F, HlokE 1, ol4HlokE 1E, HoprjolE

%, ol&HeltelE 1F, EolEFelE 1, olAaEtEFelE: 1F, IHE 1F, oMuE 1F, Edo}
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

SIHS31 10-2020-0062462

. 1,2, 4-Egjo}E 0%, HELE OF, oS O, tolopdE OF, EfoadE OF, AER
i

w7, R ARG a5
&, F, €l Br, -1, AokwTl, GG A7], CrloR=A7],  AZRAE7], AZEIA7],

T =

FEIY7], ASRAEd7], AERIAE7], Hdr], wEdr], gHeldrl, dgddr],  dddo,
Zd7], ofzdld7], duvAld7], opAuEZdY], EFLUEY], Avtelz-nlolEFeddr], MExEFLdUd
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[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]
[0442]
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B AL opyrt. A7 A2ATF(190) F

:‘_1’
ofl
=
N
=
i
i)
oflt
;

A% e vy 459 4 o

o>
N
2
N
J
g
rlo
Ay
e,
ofj
ro,
AV
ofj
-
N
ko
re
N
oy
1o,
ofj
tio
P
re
“?
-
N
il
)

N
-
0
0

A 29 7] HF A2H20)= A1RFEE(210), AIR=(110), F715(150) 2 A28 =(190) 0] A= H
ZH X5z, = 39 f7) BF 22H30)E A1FAZ(110), F715(150), A24=(190) 2 A 27838 = (220)
o] A7 HFH FX= zta, & 49 7] @ F 2240)= A1AFDF(210), A1AZ(110), F715(150), A2
A=(190) 2 A278FF(220)0] A2 HEH TRE e

T 2 WA 4 F A1AF(110), F715(150) Z A2d5(190)e st e = 1o tist d9S =z}

7] g 2AH20, 4009 7715(150) T wEFoA AdE Fe WEAY AT e T A5 A1d=
(110) 2 A1AFF(210)& AU IF-2 HAEE 5 A, 7] &3 2230, 4009 7715 (150) F EFSolA
AR e MERY A= £ B3d A=l A2d3(190) B OAAEEF(2200S AU gRE HEE S
AT,

A7) A7 5 (210) 2 AP 5 (220)2 B A9 Aol oste] 9F Wy g88 A= 9SS &
F ATt

A71 AP S (210) R A2WFF(220)2 A2 HHHOZ, FI7]IER o|FoAF {7] AFF, FIVEZ o]F9
A 57 AFF, B F71E 2 FUES 283 53 AE5d 5 o

71 AR F(210) R A2 F(220) F A% e, AR SHASR ) FHRAEE 3=, dEHEAS

&3 oA 3FgE, EEW FEA (porphine derivatives), ZEEAJold HEA| (phthalocyamne
derivatives), UIZgExjold a7 55 A 4L °L7Lﬂ Egs
ZA FollA Y Aok 3t

_E

=] (naphthalocyanine derivatives),

o

=2 X4 v 7] AARAIEY seE, dHEAEY e R

[¢]

Tl =
ol A FFEL HeiHoz (O, N, S, Se, Si, F, Cl, Br @ [ Fo|A Mg Holr &}}9 ‘:J_ig Z sk
7|7 22E ¢ drk. 4 Fdde w2d, AY] A1RFE(210) 2 A2RFE(220) F Hox s, A
2 5gHoz oA FFES X3 & ),

o ddel e, A7 ANEEF210) 2 A2ARE(220) F Holw shb, AR Sydown, 4] 89
2 2012 FEAEE 3EE =5 7] ek 2022 FAE =

Eoohe Fddel wEu, 47 AEEE10) L AARE220) F Aow s, Az Sgon, 4]
SHEHE WT28 WA 1133 2 7] SHEHE CP1 UjA) CP5 FolA HuE siEe Tae 4 gloil, ool @4
7€ ol

CP1 CP2 CP3
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[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]
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A7 AF 5G9 23" 7t S, daS 9 Ax 5 9o x3d 7 S 47, I SFE, 23 =
g9 J~EW [BH(Langmuir-Blodgett), UIA ZAEYH FHolx =AW Holx GHAH (Laser
Induced Thermal Imaging, LITI) §3 22 tfdd WS o] &3te], &4 99 dA4E 4 Q).

AF FFP oste] 7] AE 75 d9o 2¥¢d 7} T, 23T 9 A2 5 99 x2¥8d 4 & 44
s - - ; 8 -3

YA AL, =% 248, 45 59, °F 100 WA °F 500CY &2 &% oF 10 WA ¢k 10 torrd AFTE
2ok 0.01 WA oF 100A/sece] T2 £% W oA, At sk ol 232 A8 2 FAstuxt st
59 1FE nEsid Agd $ Qg

237 I 9t 7] AF FE5 d9el 23E 7L T, 35 € WA 5 999 23E 4 & 44
FAd A9, 7® AL, 5 59, 9F 2000rpm WA ¢F 5000rpme] FE &% Z oF 80T WA 200TC< d4
g 2= HY WA, dAstarr st Fo xddE Am 9 JAstaxA e T FRE nEsty AgE $
ohﬂr

A .

N

2 AN F GCeeZ7e, B4 1 WA 609 A8 = #AF AN wska 17Hmonovalent) 1H&
ojmat, FAARL dlele, wWEY], oEr], ZTRAV], o] AR, sec-FE7], ter-F©7], ML7], iso-o}
47], @47] Fol xsHEtk., B WAX F GCedZHIE V] D7t U FxRE 2 27}
(divalent) Z1¥& oJu|aic},

2 AN T GCoRAE7I =, A7 CGCeEZ 78] S3F B et s o]de] &4 olF AFS X

strd IS dvlstH, oo FAARL de, fdHdr], ZEHIY], FHI7] sol £IET. E HAA
T G AT 471 CCuEAL7Ie sdT 25 Z2be 27 158 9n| gt

Al T GCed?1d7E, A7) G @ 7]e 3 e dael] 3l o] vhA A AdS xde v
shrd aws ovEi, ole] FAARL del=, olEHdEr], TRV, Fo|l XFHET. E AN F (¥

7197 471 CGCaR71'd719 47 728 Zte 27 aws ovdd.

2 HAAN F CCeodIA7E, 000 (714, Ap 371 GG A7) 9] sleal s 2te 17F w8 9vst
W, oolo] FAHQ o=, HIEAY], AEATY], o]AZRLEAY] Fo| EFHETE.

® BAA T Gl NERSEY=, B 3 WA 109 b E3) g3ted RxAIEE I5S ovlsi, o9
= = E]E

B A F CCdlHlZAIZ 2447, N, 0, Si, P 2 S TolA Aelg Hojx 3o ez A5 18-
HA AAEA EFFeE @i 1 WA 109 17F BeAEY 58 9vlshy, oY FAlddE 1,2,3,4-SAEE
olZgt)d 7] (1,2,3,4-oxatriazolidinyl), HEZS=ZFetd 7] (tetrahydrofuranyl), HEZsEZEQH Y7
ol xgHEAY. 2 PAA F GCpillHZAZZE AU = 7] CCilHEAIZZ2LA7|9} 3t 25 2
27} 1w& g,

E gAA 2 CGGAIZFESALZE 845 3 WA 109 17 ZxAEE 28024, 18 o Hojx 3htel
olF AFES 7Y, WIFZA(aromaticity) S ZEHA] Z= I5S gUEHH, ol FAldd= AE=2IEHI Y],
AFZ2EMDY], AS2HEHE Y] o] x3Ert. B BAAN F GCGAIEREAL N = 7] GG E2LA

g718 sde x2S 2 27 AFS v

rr

==

B GAA F CGCpdlHZAZF2LA L= N, 0, Si, P2 S FellA Aeg Holx e dH= dxE e

-4 dAEA 2 g@AF 1 WA 109 VF ReAEY 250 2A, g U Aok st olF AjE
b=tk A7) CCudllElZAZ2adAd 7] o] FAdole, 4,5-U3=2-1,2,3,4-SALEFo}Ed Y], 2,3-U3|=
2FE7], 2,3-Usl=R2Eeddr] Fo] Tk, E YAA T C-CuilHZAZRLAL A= 47 C-Cy

FE|RAZFRSAL 7S} BU3 FRE 2= 27 AFS v},
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[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]
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oA F CCepotErlE &4 6 WA 60719 7FRAEE 9SS A 288 zh= 17b(monovalent) L1ES
ofulsty, CeCootE 7= ©ag 6 WA 60712 7HEAIS Y WFS AA'S Zhs 27F(divalent) 252 97
k. A7 CCoobB 718 FAll=, dd7], y=Zzar], SGEALY], dAdEddr], doldr], =AgtelA
d7] & EFET. A7) CCeotd 7l B CoCootd @ 717E 2 oo 18)E 238 A5, A7) 2 o4 1y
o A7 F3E 5 A

AN T CCeallBlZold 7= N, 0, Si, P 3 S FolA Aded Aol shte] sH= dAE aef-3d4 o

A2A TR W2 1WA 60719 SHRAZY PEFE A2RE 2 Db IES s, -CoalH

obd&7]= N, 0, Si, P ¥ S oM Hdejd Hoj shte] ez dAE uy-34 dazA E3dstal gis
1 WA 6071 dlEl=AEY WIS AA'S 2t 271 a5FS gt A7l CCedllHlZotE 7)o A ¢

=, Jdddr], gguddr], dedr], deuAdr], Egelxdr], Az dr], oliaFEedr] Fol *
FETh. A7) CCodllHlZolE 7] R CCodll Bl Zold 7|71 2 o) s 23 45, 2 o] s>
N HiH & Ao

2 GAAM F CCotE A 7= -0A1e(A71A, A 7] CeCeotR719E 7121713, 7] CoCootEEI 7]

(arylthio)&= =SAs(1714, A 371 CoCotE717190)E 7HZITE,

B wAq F 17} 8- £30hsl 15 (non—aromatic condensed polycyclic group)< 2 ©]’9] aig]7F A

2 S3Eel la, ae A dAEA vrAvks x3skal, 22k AA7E Bl-4ES4d (non-aromaticity) & 2

7 2w(dE 59, g2 8 WA 602 7S onlgtt. A7) 17F v-ES Stk a5 Aol =
2 AN F 27k M-RES SR8 52 A7) UF -8 SEuE aE

Z,\__
70097 Sol g
Fage og.

3 BAH TEE 2 27

B g = 17 v)-9EE g 253 tst 18 (non—aromatic condensed heteropolycyclic group)< 2 oAb
of mE7} AZ FFH A, g A ARZA B Qo N, 0, Si, P 2 S FoA AeE HoAk s}rfo
2 Y5 xeta, S AAZE H-NFEAS e U A5(dE EY, g25 1 UH 60 7HDE 9
ngick. 7] 17 v e 253k 1E0] FAldels, bS] ol xdEn. # HAA F 2
7h v SE 25T 252 7] 7 v e 253t 25 9% 7 2E e 27 O
< onjgth

AN F CCotRAEY TFeld, ne-g4 WA4RA B2 TIE a5 4 4 609 BeAEY
EE EOAEY S Ut P G GRAZY RS B35 ARASY OF BE -3gE sn
1

54 4 dg. A7) GCeZtEAIEY a5 Wizl 22 18], #Hdrio 22 U OF e ddd
1

2 HAA F CGCepallBlZAIEE aFold, 7] CC7tHAIEE 157 sd3t +x25 2y, ug8-34 44
(

shtel ez A

i
F>
=¥
o rlr
[\
=
by
(o))
o
e
=¥
%0,
oo
o,
S
=
(@)
%
-
SE
wm
ofy
o
>
2
)
i
X
2
Frt 9

B BAA T, A7 AFE GC7tEAZY 25, AR G oAHlzA2Y 25, A$E G- (prEzddd
71, A O CdlHEAZZEAA7], AFE G CprEReAdA7], Add C-CdlHzAazdAdA7],
28 CoCoobE 7], A$E C-Codll Bl Zotd 7], A 27F v-4es5 FJv8 O5, 2gd 271 W3
= HHEZEFTS 25, XFE G-CeEd7], AFE GCaEAE7], AE CCod71d7], A8E C-Cod=t

Al71, A3E CGC A E2L47], X8E C-CupdlElZAEF2EA7], A3E CG-CAlE2eAId7], AgE C-Cyp

FEZAIZZ2EAL 7], XZE CCeobE 7], AZE CoCopobESA7], X3E CoCoolREI 7], X3 C—Coo3ll
dzoles], ABE b A-1EE FI0E 0§ % AR Db -tgs dazsgns 1w 80 3
Hol = shpiz,

Ta(-D), -F, Cl, -Br, -I, 3l=547], Aotwr], YERY], orjywr], 3|=giA|wr], 3l=dixw7],
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[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]
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CiCoodA7], CoCepZAD7], CCeo@71d7] L CCooE I A7

44, -F, -Cl, -Br, -I, 3l
CorlZE2E7], CCudllHIZAIZZEZAY], CGCAIEZLEAE7], CGCedlHZAZZEAL7], CCypotE 7,
CoCoootB 52171, CoCaotEEI 7], CiCollHl 2ot 7], 17} W& S9ud T, 7 -5 s
Fokgk 25, -SiQu) Q) Q). ~N(Qu) Qi) -B(Qu) (Qi), -C(=0)(Qu), -S(=0)2(Qi) B -P(=0)(Qu) (Quz) Fl
Al deE Aoje sty X8E, GG A7, GCoZAE7], GCapE71d7] R C-Ce&=A1715

[t

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

CCiAE2YA7], CCalHZAE2LA7], GCAIEZEALY], CCpdlHZAIEZLA D], CoCxpotE7],
CoCor®tBSAI 7], CoCooftEEIR 7], Ci-CoodllEl 2o 7], 17F v]-waE S3vhst 15 2 17F v-33= ez
909 a8

4

Z50, -F, Cl, -Br, -1, 3|=227], Aolwr], YERY], olutxy], sugiAwr], s=etxwr], (-
CoodA71, CrCo2AL7l, CCard71'd7l, CrCa@A71, CCoAlERLdA7], C-CdlHEZAERZSZ7], CCyp
AZF2LAL7], GGl HEAZEEAE7], CoCepotE71, CoCaolE A7, CoCoolEE 271, Ci=Coodll Bl 20}
7], b A-gEE S9us aF, P 0-3ES SEHESdust 1F, -SiQe) Q) (Q), N(Qu) (Q),
-B(Qu1)(Qx), —C(=0)(Qz1), -S(=0)5(Q) F -P(=0)(Q)(Q) FollA AEH FHojk stz X3FE, - AEE
A7), Gl HEAZEEZAT], CGCGAIEELEALY], CCdlHZAZFEZLALE7], CChpotE7], Ce-CopolE
SA7), CoCoobHEIR 7], CrCedllEl 2ot 7], 17h v-38=% S3chst 25 9 17 v se 25 3chs
% %

=S1(Q31) (Q32) (Qs3), ~N(Q31)(Qs2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs1) H -P(=0)(Qs1)(Qs2);

FolA e

71 Qu WA Qu, Qo WA Qi R QWA Qe A2 SHHoR, 4, $94, F, €, Br, -1, s=54
71, Aokl YERY], oprtwy], sEeiAwy], slEstznr], (CadZ7], CGCod e, CCo7]d
71, GCo@=A17], GG 227, CGCoallHIZAS 2227, G- S2LAE7], CCoslE=AE=d

271, CoCootd7], CCodllEl o], 17} W= F3q0e 5, 7F v-035 de2S5dvet 15,
Ta, T3 Aotmy] FolA Aded Aol shE A&E C-CedZ7], Faa, -F 8 Alohwy] FolAM A
el

Aolz stz AZE CoCoobE 7], HlEE7] 2 Hld7] Fell ded 5 Sl

[

WA F PR AY7E ulatal, "Me'S WY oju|ali, "Et"e €72 o|n]atal, "ter-Bu' EE
"Bu 'S tert-AE7]E om|alal, "OMe": WIEA|7]E oju| it}

oI s P e B h= AR N DA~ S - I [ By KE= = e 52 = A 54 IO R B KR SN K- g
"CeCooob 71"l "X 3hEl 7)o &Ehu)

B A 2 EAEs s a2 X8k gy oudnt. Ay "Heldr]'s, X877 "CChpolE
712 288 C-CoobR7]"el "X 25 g7 ol &3},

oA F o, ¢ W, T AoVt Qe @, A B F ol%d Adstel AF AIEE drjan,
olsteld, el B AAE Sol, B Wyl I THAE i BT L 47 BY Aol dise] mrh
FAMez AgFth a7 A F A Ul BE Ageldlth e B9 3 Ao BUwu Be By A ¥
At

(g3
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[0476]

[0477]
[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]
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dd 1: 33t 19 A

Br

OH F

0.

Br Br
—
+

Br OMe

OMe

[1-A]

0.

B Br ~ \B/O\ N
r
.o B(OMe); [1-Al @
\§/ /\
Y TR i
1 N
\i/ \§/

[1-8] [1-C] [1-D]

OMe

=\
[\

N N

o o (o]
o PHCOD)CL, Me-!
- -
B B B
a ©/0 ©/0 @/0

1 [1-G] [1-F] [1-E]

/ - iN/‘) - N - _ N
A 4 QQ\/ .

=

1A sstE [1-A]1¢] 9Ad

2-bromo—4-methoxyphenol (1.0 eq), 2-iodobromobenzene (1.2 eq), Cul (0.01 eq), KiCOs (2.0 eq), % L-

Proline (0.02 eq)E& dimethylsulfonate (0.1M)ol £3|A1Z1 3 130CNA] 24A13F wHbelR Y, Hb-g E3HES
o2 A%l % dichloromethane?} && o]&3te] 33 F&3t9 F7|5S 53U, A7 F53 /715

< magnesium sulfate®Z AFRAZ &, FF3to] A9 AZvlEI9E o83 T4 33FE [1-A] (FF 50

0= FASAT.

A shetE [1-B]o] $HAd

i

3-iodobromobenzene (1.0 eq), Imidazole (1.2 eq), Cul (0.01 eq), KxCO; (2.0 eq), % L-Proline (0.02 eq)
= dimethylsulfonate (0.1M)ol] &3jAZ1 3, 130TColA 24A17F wwkalgc). HkE 23ES A
dichloromethane® && o]&sto] 33 FZE3sto] F715E& F533Th, S =
sulfate® AXAZ] 3, w58t Ayl AZnfEIYIE o &3 S 8= [1-B] (& 72 ©E Fd3H3A

o

<1k sstE [1-C1e] 9A

r\l
39

FA stE [1-B] (1.0 eq)E tetrahydrofuran (0.5 Mel &A1zl =, -78CA wdtslAA  n-
buthylithium (1.2 eq)S HAH3| H7}ste] 24759 wwtslgdth.  o7)d trimethyl borate (1.2 eq)E -78C
oA mulksle HH3] Hr} 3 T oA 1247 wwkEATth,  dichloromethane® &S o]&3to] 33 F&3}
FEIAT. A7 53 §715S magnesium sulfateZ ARAIZ F, FF3le] A AZvlED

O -
g8l ZH SFE [1-0] (5% 52 ©F 25

1A sstE [1-D]e] 9Ad

A 3gE [1-A] (1.0 eq)E n-hexane (0.5 M)ol] &3jA171 & -78ColA s} HA n-buthylithium (1.2
eq)= HH38] H7tste] 2A17FEF wRkskiTh. 7)o [1-C] (1.2 eq) & diethyl ether (1.0 M)l &A%
A& -18TAA A3 Hr7b s F 0CTAA 12A17F, Zd2olA 12417 wwkelgiTt. s 3 Es
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[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]
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dichloromethane™ <& } #71%<S magnesium
sulfate® ZAXAIZ &, FF3to A4 E’-EU}EZEHJJE 01%511 FA FEE [1-D] (558 41 ©E F531%

=

A 3%E [1-D] (1.0 eq)<S hydrobromic acid 487} acetic acide] E3H&E (3:7, WDl &A1 &,
120°Col A 12A17F abalgih. BRES A0 2 A3 3 sodium hydroxide =89 (5 ME =3 stt). i
& Z%¥=S dichloromethane® E& o]&3le] 33 FE3to F715S F53AT. AV 53¢ /715S
magnesium sulfate® AXA|Z] & F=dle] A IAZvEIRYES o83 =714 FIE [1-E] (& 41 9=

539,

=714 3% [1-E] (1.0 eq), 2-bromopyridine (1.2 eq), Cul (0.01 eq), KsCO; (2.0 eq), ¥ L-Proline

(0.02 eq)Z dimethylsulfonate (0.1l &a|A|Zl & 160CelA 48A7F nwtaldel. wWhHe ZgES AL
2 A% ¥, dichloromethane¥} =& ©|&ste] 33 F=F3t f7lsa 5ot A7 5 5

magnesium sulfate® AXA|Z] & sl A IAZuEIHYE o] &3 =704 FIE [1-F] (& 48 %)
skt

A s3tE [1-G19] 34

=714 3}gE [1-F] (1.0 eq), iodomethane (3.0 eq)ES THF (1.0 Mol ‘&A1 jr 70°CAA 12A17F uwts)
Ak, ws EEES Ao 438 F | dichloromethaned & o] &3te] 33 &3] §7158 5390
71 53 77152 magnesium sulfateZ XA F, FF3sle] Ayl AZvfEaIE o] &3] FIHA 3

|
2 [1-G] (58 83 %)= gAskdn}.

=74 39E [1-G] (1.0 eq), dichloro(1,2-dicyclooctadiene)platinum (Pt(COD)Cl,) (1.1 eq), 2&]aL
sodium acetate (2.0 eq)Z dioxane (0.1M)o] &3fAZ1 5, 120CoA 72417 wwkegch, W EES A

202 2%l & dichloromethane¥} & o]&3te 33 FE3+9 F7|5S F53AH. A7 F53 F715S
magnesium sulfate® HAFAIZl I FHslo] AY FA=2vtEIgyE olg&d IFE 1 (& 22 D
FE53FATE.

1H NMR (400 MHz, DMSO-ds): 6= 8.62 (d, 1H, Jyy= 10.2 Hz), 7.76-6.37 (m, 14H), 3.59 (s, 3H).

13C NMR (100.6 MHz, DMSO-dg): 6= 163.7, 156.4, 152.4, 150.1, 147.7, 146.7, 139.6, 139.2, 133.1,

129.5, 128.4, 128.3, 127.2, 124.6, 123.4, 121.8, 121.2, 121.1, 118.5, 117.5, 116.3, 115.8, 115.1,
111.9, 105.7, 38.4

LCMS. Calcd for CollisBNsO-Pt ([MI+): m/z 622.11. Found: m/z 622.16.
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[0497]

[0498]
[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

SIHSd 10-2020-0062462

o 2: s3tE 99| A

Cl NH

Br 2R | N
T R W
.
\i/ ©\ N N

{1-B] [9-C] [9-D]
i Me-|
/ - | —
N /
[ w4 B
N / o] N / Fo)

A shehe [9-A19] A

1-chloro—-2-nitrobenzene (1.0 eq), 4-bromo-Nl-phenylbenzene-1,2-diamine (1.2 eq), Cul (0.01 eq), K,COs

(2.0 eq), ¥ L-Proline (0.02 eq)Z dimethylsulfonate (0.1M)ol] &3jA]Z] 3, 130TColA] 24A]7F nyks}lS T},
g Z3ES A2o2 28 F, dichloromethane™ &8 ©]&3to] 33 F&3to] F7|5E F53AT. 7]
=7

FES 47)12S magnesium sulfate® AZRA|Z & w23le] A8 I ZalEYTE o] L3

Al (58 47 ©E FAdsT.

=3 s3E [9-Bleo] §A

FA 3= [9-A] (1.0 eq), 2 NaOH (1.5 eq)E D.I.water (0.1 &sAz1 3 100CelA 1A3F wwts}
S, HbE SIES Ao Z A3 & dichloromethaned &8 ©]&3le] 33 &35t f715S 533U
71 5T §715 S magnesium sulfate® HAXAIZ §, FFete] F3HA 3% [9-B] (& 41 & st
oi\ﬂr

M .

744 3% [1-B] (1.0 eq), =34 3+gHE [9-B] (1.2 eq), Cul (0.01 eq), K.COs (2.0 eq), @ L-Proline

(0.02 eq)E dimethylsulfonate (0.1M)e] &34A1Z1 &, 130TColA 24A7F wwkatFdet. ¥hS &S Ao
2 A% %, dichloromethane® E& o]&3to] 33 FE3t F715S F5IGT. AV 53 F715S
magnesium sulfate® AZFAY & F=3slo] 448 IEvEIYIE o) ga] A & [9-C] (F& 5 =,
shgdsksit.

=744 3= [9-C] (1.0 eq), 2-hydroxypyridine (1.2 eq), Cul (0.01 eq), KuCO; (2.0 eq), % L-Proline

(0.02 eq)Z dimethylsulfonate (0.1M)o] &a|A|71 3, 160CoA 4817 wykelFTt. HES EJES AL o
2 2% % dichloromethane™} &S o|&3lo] 33 FE3t9 F7IF5S F5a8lt. A7 #53 f715S
magnesium sulfate® AZAIZ] & FFsle] Ay AZvEIYIE o]&d T4 I¢E [9-D] (& 4 D&

FAshen.
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[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]
[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

SIHSd 10-2020-0062462

%)

1H NMR (400 MHz, DMSO-ds): 6= 8.65 (d, 1H, Jyy= 10.9 Hz), 7.66 (m, 1H), 7.43-6.32 (m, 18H), 3.67 (s,
3H).

13C NMR (100.6 MHz, DMSO-dg): 6= 163.7, 151.2, 149.9, 146.8, 145.9, 142.2, 139.6, 135.4, 133.4,

133.2, 130.4, 129.8, 129.6, 129.5, 129.3, 125.9, 125.7, 124.6, 124.3, 124.2, 124.0, 116.6, 116.2,
116.0, 115.8, 115.0, 112.7, 111.9, 110.7, 108.0, 105.7, 38.6.

LCMS. Calcd for CssHosNsOPt ([M]+): m/z 700.16. Found: m/z 700.20.

e 3: s3HE 239 A

OH F Br
Br Br e}
U — X
Br C{)
O

[1-Al

HBr

NN o 0 |
Ft PHCOD)Cl, N~
-—
- B
B 8

S sh3HE [23-A19] 944

Imidazole WAl pyrazoles AFS3H A& ALstas A 3= [1-Ble} 5 Wio=z AU, (78
56 %)




[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]
[0533]

[0534]

[0535]

10-2020-0062462

7 8gtE [1-D] diAl [23-C] & AFES Z1S Alstas S stE [1-E]l9F 5L Wyoz 43kl
o (& 46 %)

F0A S 3E [23-B10] @A

T 8gtE [1-E] diAl [23-D] & AFES Z1S Alstas A sktE [1-Fl9F 5L wyos 3dsial
o (& 47 %)

3 7‘51—% 239] 3+A

T Ehehe
32 %)

1H NMR (400 MHz, DMSO-d¢): 6= 7.87 (d, 1H, Jyy= 7.5 Hz), 7.81-7.48 (m, 5H),

-Gl oAl [23-E] & AR Z1& A9fstae sEE 19 s WHow Al

7.37-6.63 (m, 8H),6.54-

6.37 (m, 3H).
13C NMR (100.6 MHz, DMSO-ds): &= 163.7, 156.4, 152.3, 147.7, 146.8, 141.1, 140.0, 139.1, 139.0,
133.1, 130.9, 129.3, 128.5, 128.3, 127.3, 126.8, 124.4, 121.7, 121.2, 121.1, 119.9, 119.1, 118.5,
117.5, 109.4, 105.7.
LCMS. Caled for CoHigBNsOoPt ([MI+): m/z 608.10. Found: m/z 608.34.
3l o] 4: 3SR 399] A
F Br
o SHo!
Br Br
[39-A]
&
= & oSN Br
Br | |
. HO N 07 SN~ BOMen oy [39-A]
T L !
f o)
Br E?/O\ @
0
[39-B] [39-C] [39-D]
NN
b
N/ Q r, — ==
N B, B,
o \ N ) N
N" % 0 (;1 [;) o)
PYGOD)CL,

b
"0 O
39 [39-F]

F70A B3 [39-A19] 84

2-bromo-4-methoxyphenol ™2l 2,4-dibromophenol & AF&3t A& ALstas 3tgE [1-A]9F 5L WHo=z

SR, (8 54 %)

& [39-Ble] A
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[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

ZIHSd 10-2020-0062462

3-iodobromobenzene (1.0 eq), 2-hydroxy pyridine (1.2 eq), Cul (0.01 eq), K;CO; (2.0 eq), @ L-Proline

(0.02 eq)Z dimethylsulfonate (0.1 |3iAZ7] F, 130CNA 2417+ wekaldct, HES Z3ES AL O
2 Hg 5, dichloromethane?)r =5 ol&3te 33 FE3Y RIS FEISY. AV 5 fUI5S
magnesium sulfateZ AXAIZl §, FF3lo] A4 AZrEad9E o]§8] A SHE [1-B] (& 62 ©E

ATt

1A et [39-Cle] $hAd
1 Al

T 5=
o (FE 41 %)

A i‘rfﬁ% EH*J [39-A], [1-C] A4l [39-C]& AH&3 A& AQdstie 34 33HE [1-D]9F 54
HOL

e
o
fr
?L
3:
ol
%‘1
a4 =
—l
o
o“i
=N

SAHA shHE [39-E]9] ot

Z7H4 3ketE [39-D] (1.0 eq), imidazole (1.2 eq), Cul (0.01 eq), KoCO3 (2.0 eq), % L-Proline (0.02
eq)E dimethylsulfonate (0.1 ®3MAIZ] Z, 160CoNA 48A17F ukslFc). whe ZES AL og A3
%, dichloromethane®} && ©]&3lo] 33 FE3lo F715S #5389, A7 753 /7155 magnesium
sulfate® AZRAIZ] & #5538t A8 AZnEIYIE o] &3 S 3FE [39-E] (5F 43 ©)E 4353

TOA e [1-6G] Al [39-F1& AR A& Alflstals 319E 19 edd o s dsigla. (& 24

1H NMR (400 MHz, DMSO-dg): &= 8.64 (d, 1H, Jyy= 10.3 Hz), 7.74-7.62 (m, 2H), 7.36-6.80 (m, 9H), 6.58-
6.47 (m, 3H), 3.63 (s, 3H).
13C NMR (100.6 MHz, DMSO-dg): 6= 163.1, 156.8, 152.3, 150.5, 147.2, 146.3, 139.8, 139.3, 133.2,

129.7, 128.2, 128.1, 127.6, 124.2, 123.5, 121.6, 121.3, 121.2, 118.4, 117.6, 116.2, 115.7, 115.4,
111.5, 105.3, 38.7

LCMS. Calcd for CosHisBNsO-Pt ([M]+): m/z 622.11. Found: m/z 622.34.

[AAd]
AAd 1
718 2 === F(corning)AHS ISQ/cm (1200A) I1T07F A9 2 7]1%2 50mm x 50mm x 0.7mm =7]

2 oA oaZEW A $5F ol§Fe] 7 5E B £33 AYT F, 0% T A4HS 2AS
e Fol wEAA ARty AFFAFAN B7) fel /B AASA

A7 7 7)ol FAFE 110 of=t Aol 2-TNATAS 3 =235l 600A F79 AF FU=S FA4sta,
AL FY45 AHdd NPBE FF 538t 300A FAY AE F55S IS .

A7 AE 55 AHo Z-32~EQl BCPDS(bis(4-(9H-carbazol-9-y1)phenyl)diphenylsilane) = POPCPA((4-
(1-(4-(diphenylamino)phenyl)cyclohexyl)phenyl ))diphenyl-phosphine oxide) (BCPDS€} POPCPAS] v+
1119 EHER] SIFE 1§ F-32E9 EHES FEu7E 90 @ 100] HESF FF3 st 300A 7Y 33
< Pt

Ay dgZ AFRoll TSPO1(diphenyl(4-(triphenylsilyl)phenyl)-phosphine oxide)<S <&Fsle] 50A FA4¢9 A
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468
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8.07
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7.57
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(cd/m*)
4125
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4033
4024
3870
3910
3785
3570
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(mA/cit)
50
50
50
50
50
50
50
50
50

— 66 —

)
5.32
5.42
5.48
5.46
6.56
5.45
6.24
5.71
6.85
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