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[0036]

[0037]
[0038]

[0039]

[0040]
[0041]
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[0043]

[0044]

[0045]
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[0048]
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"R e AT §o &olw AN ZA" 54, A, @A, &, 78 84, i, AR,
Aa wEe o5g zdd Aol ATS Jrhids Aolx, s} mi: o ol e ER Loy, 5t
A, T2, A ek, B, AR AR BT olEs 23T A5 A Ee U beAdE vE wiAlskA

1
= e 7 SaRRE s FHoRw AL

<s}sty] 1>
(Ry)an
A :
Thys (Rp)a
Zy. O I .
W / // /\\
Zi N M Yo Ay
- U p
Zy 2, X N

71 seA 1 =,

M& Aol F<(transition metal)¥ 4 U},

d el maw, A7) N W5 (Pt), ek (Pd), e (Cw), S(Ag), =(Aw), ZF[Rh), °l&E(r), FH
w(Ru), A (Re) B 228 (0s) TolA Aed = 3t
V& N EE Y F

o}
o}

&
rlr
=
e
rlr
(@}
e

M
=)

d Fdoo w2, 4] Y0l Nojar, Y7} Col A
’F71 Yio] Cola, Yo7t Nd 4= QT

AR AE AR EPA0R HolE shie] ReE AE E: HABE (CtUAFY 1§ i Holw shiel
Riul A8 E mA3E O-Cuald 2N 2 159 5 e,

d FdA WEH, F7] A 2 A2 AR FsHAeZ WA OF, yxEd OE, GEHA IEF, ddEd 1
IF, 1,2,3,4-HEZGS =2y eEd
HERE I8 HzxyxAZ

W, EguEldd 55, gholdl a5, Afteldl %, AlERdET
2 o} = I
ded I8, MEFd OF, s

<l
(1,2,3,4-tetrahydronaphthalene) 13, BH3 &, F& I2&F, <
%, AW 2F, ARAE O5, iExAE OF, dxEd 5, Hx Al
O, HHEREE OE, UiEyEsE OF, S5 cUiEAE 2E, gHzE e
O%, gizdd e oF, guzFed oE, o il , H-ZFoU-9-& 1F, Uulx
Elod 5,5-To] SAtol = T1E, ofAQIE 1F, obAERE IF, opHREAE 1, oW 1F, ofx

EAE 2, PAUEAR 2F, UEELA 28, oA 28, NS 2 obbl
B 1F, oPAUMERE 1§, oAUMEEAE 0§, oAETW 1F, oUMENE 1§, ok
£AE 18, SLATUEE LA 15, SPATNAA A T, IATUERS 1F, oANEL 0 55

A= T, oPAOH-EFA-0-2 5, oA MR el 5, 5-tho]SAtel= a5, JEd T, dvd
sk 25, Yo a5, Efekl 4, FAwd I, olaFwd Iw, AN F, AuEd
a5, AYEEY 5, 9F 2F, dEE 2E, ovuE O, EfolE Iu, SAE Ou, olasAE 1

. EokE 1%, ol&EllE 1§, SAolE IF, Eojrol® 1§, WaEweE 1%, wzolrtE 1§,

=

EIN) E] A=
HzEgols, MESAME 5, WEEoE O, MESAHoE %, WX oldolE 15, 5,6,7,8-HED}
B =Ro|AFEH(5,6,7,8-tetrahydroisoquinoline) A T= 5,6,7,8-HEZ3s| =2757(5,6,7,8-
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SIHEd 10-2022-0109159

tetrahydroquinoline)¥d 4 Sitt.
Ry, R @ Z; WA Z,;&= AR SHHORE, &, F54, -F, Cl, Br, -1, 3J=FA7], Alotwr], HERY],

Aol shhe] Re® AR EE WADE CRA7], Hol® s R @ m: w3

CCo@EAd7], Aol 3ol Ry 2 A3 e HX3E CCeoP71d7], A% 3t Rip2 A3 e H]A
$E CCod=A17], HAAE 319 Ry, 2 A3 e HXEE CG-CoItEAEE IF, JoXE U Rip,E A
B e NARE O CANRAEY 05, GolE S Ry AT EE AR CCobdS A, ok

o] Ripe® A3 B HIXZE CeCeolEEI 7], -SiQ)(Q)(Q), -NQD(Q), -BQ)Q), -C(=0)(Q),
-S(=0)2(Q) E= -PEOQDQ) L =+ 3

d Fdo 2", 47 Ry, R 2 7 UA 72,5 AR @A,

2, T4, -F, Cl, -Br, -I, 3=FA7], Alolwr] & UE=RY];

i

, -F, Cl, -Br, -1, =CD;, —CD.H, —CDH,, —CF3, —CF.H, —CFH,, S|=%417], Alohwr], YERY], AZ=

_/’:

AL 7], NERANA7], ANFEIE7], AFE2L2Y7], olopvteld 7] (adamantanyl), =2X1d7](norbornanyl),
21 vd”](norbornenyl), AIZZHHE Y], AZ2AAD7], AZ2RAE D], D7), t=zdr], gudr],
Frtid 7], -Si(Qa) Q) (Qsz), ~N(Qs)(Qsz), -B(Q31)(Qz), -C(=0)(Qa1), -S(=0)2(Qs1), -P(=0)(Q31) (Qz), EE

olo] o] xFo 7 X3 = HIXZHE, (087, GCurEAD7], CCpe71d7] e CCundIAI71;

Pr@ ofy

=42, -F, -Cl, -Br, -1, -CDs;, -CDH, -CDH,, —-CFs, -CF.H, —CFH,, 3|=2247], Alo}w7], UERY], C-Cp
271, CCouZAL7], CCud7197], G TAI7], ASZRHE7], AS2A7], AIZ20E7], AE25E

71, ottbtEbd Y], =2RuUdr], m2Rudr], AZRAEdEY], AR, AE2ddEdT], dJd7], o
Ze7], ZFeddr], AGEALY], FEGALT], EFeTHY], EgEdddr], golddr], AgtelAd
71, =LY, Bleddr], stebd], olnuEdr], dekEdr], ElokEdr], oliEolEdY], SAEDY],
SAREA7], dEdEr], A7), A dr], duAdr], oladewdr], dedr], JAuEdr], Fe
971, AsmdEr], oladAEddr], MEFEddr], Axdedr], AuEedr], Asedr], shEdr], d
GEZSIY], dxelvuEdr], WxfFedr], WxEeddr], ojidlxElolEdT], WMESAREAT], o4
=S R EgolEd7], HEZEL7, SAtHerEd 7], EdopAd7], SR IES
thlxE e sdr], wxzrhEdr],  vdzshkEdr), omvxddddr],  ojvtzIrtdr],
=S1(Qs1) (Q32) (Qs3), -N(Q31) (Qs2), -B(Q31)(Qs2), -C(=0)(Q31), -S(=0)2(Qs1), -P(=0)(Qs1)(Qs), H+= ole] ¢Jej9

L
L

Z3ow A T nASE, ANFEAYY], ANFEAAY], ANFEHEY], AFESEY], oibtEldr], =2
Hudy], w2nudr], AlE23Edr], AS2IADY], AEZ2RE L], dAdr], zer], EFddr],
AGEHE7], AESGAD7], EFTHIY], Eudadr], goludr], AgelAdr], dAEd7], Eovd
71, FrEkdr], omtEdr],  HEEd7],  EolEdr], oliElelEYr], SAEYY],  olEAEYT],
ﬂﬂﬂaﬂ,ﬂﬂﬂéﬂ,ﬂﬂMQAﬂ,Aﬂ@ﬂaﬂ,ﬂiﬂ%%ﬂ JEY7], AEd7], FEdr], F=e
d7],  olaFEEdr], ZF)=dr], ﬂigﬂéﬂ, Az 7], AlEEdr], TmEd,
AGEE I, ﬂéﬂﬂﬂ%“ﬂ Hlzfetd7], Mz e#dr], oz olEdr], MESAEYd7Y], oli

MESAEYY], EelolEer], HEFEU], £4q4§mﬂ EdolAdy], duEFeds], taxeesd
7], MEFLEY], HiEE], olrlasetdy] B ofvthaslertds); wi

-Si(Q(Q)(Q), -NQD(Q2), -B(Q(Q), -C(=0)(Q1), -S(=0)2(Q1) E= -P(=0)(Q)(Q): & 5 Ut

71 Ry, Re B 7y WA 7y 5 2 o] 3y T15e, A¥A o= (optionally) A2 Afste], Hojr dhte Rip,= X
3 = BXFE CGC7tRAIEY OF T Aok e Rip2 X3 T B 3E CCdllHZAIEY 15

% 94T F Ak,
ZWA zE 7 24 (D R 2 (2) F HolE ShE uEy 5 Ak

<z (1>
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]
[0069]
[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

SIHSd 10-2022-0109159

Zi B e AR Eold

woge] o FHd] mEs §78% GRS 37 20 (D L 24 (2) F A% shE wEFoRA
F719% BEE SAED RolojE H7184 AWAE TP W1, 37 AABHL Fatel B 49
Frol MEY WL FEHM 7] MEY W olstel 1Y B T2 AL 5 Ao

9 AN B2, 7, D 27t AR el F 5 Ak

A FAA MW, 7] 2, B 2, F A% shti

T4, -F, -Cl, -Br, -1, -CDs, -CD.H, -CDH,, —CFs;, —CF.H, -CFH,, 3]=FA7], Alol=r], UERZY], AEZ
A7), AFEANA7), AFEIHY7], ANFELY7], oltivteld 7] (adamantanyl), =ZX1}d 7] (norbornanyl),
=28l 7] (norbornenyl), AlZ2dE7], A2, A2, dAd7], dzdr], dedr],
7], -Si(Qs) Q) (Qss), ~N(Q31) (Qz2), -B(Qu)(Qs2), -C(=0)(Qs1), -S(=0)2(Qs1), -P(=0)(Qs1)(Qz2), T+
ol9] Qleojeo] xFoF X3 Hx HIXFE, (@AY, (&AL, CCp¥71d7] BE @AY
T St

A T W2, 2,8 FrolAL; EE 2E £ad & otk

A FAe] MW, 7, D 27k AR FolT 5 v,

ot
_{
b4

di2 1 WA 109 A & AL,

2= 1 WA 109 A = Ak

d Tl waEw, X& -F, -Cl, -Br =& -1 5 it
3

2 HAA e "Ry, &,

Z%52(-D), -F, -Cl, -Br, -1, 3=2247], Aojlwr], ®Ex UYEZY];

42, -F, Cl, -Br, -1, =547, Aotwr], YERY], CCoZtBAIEE 28, C-CodlBlZAZY 15,
CoCooFE=A17T, CoCooFEEI 7], -Si(Qu)(Qu2)(Qus), -N(Qi)(Qi2), -B(Q1)(Qr), -C(=0)(Qu), -S(=0)2(Qi1),
PE0(Q)Qp),  FE o9 oo xFor A Ee HAFTH, Ced7], GCaZAE,

CoCoo71d7], &= CCooZFA1715

¢4, -F, Cl, -Br, -1, S|=5247], Aolxr], YERY], (CaoZ A7), CoConZALD7], CCe@71E71, Ci-
CaoESAI7T,  CoCeZbEAIEY 2F, CCudlH=AEY &, G CeotESA7l,  CoCaotEE 7],
=S1(Qa1) (Q22) (Qz3), ~N(Qu1)(Qe2), -B(Qu)(Qz), -C(=0)(Q), -S(=0)2(Qx), -P(=0)(Q1)(Qz), HE& ©]¢ 1]
Zgoz A% = HAFH, CGC/tEAZFE 1F, Gl HEAZE 15, CCaoot2SA7], BT CCaot
HdE|Q7]; e

=S1(Q1) (Qa2) (Q33), ~N(Qs1)(Qg2), -B(Q31)(Qs2), -C(=0)(Qs1), -S(=0)2(Q1), HE= -P(=0)(Qa1)(Qs) ;0] aL,

71 Q0 A Qs, Qun WA Quz, Qo WA Qs 2 Qs WAl Qe A2 5HHPoR, 4 $54; -F, -Cl; -Br;
-I; BEFAT]; Aotw7]; UERT]; GCeoE 2715 GCaEAE7]: G (@147 CGCaZTA7] e TF
, F, Alobwe], CCoo2A7], CCe@EA17], #d7], uddy], T o] oo 2oz g =

N
e, G CuZtRAIZE 2§ E GCudlHlZA 28 1§00,

iy
=
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[0078]
[0079]
[0080]
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Vi N EE C(Rip)?

[0083]
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ox

N E= C(Ra) %
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[0086]

5
%

N = C(Res) 2

Vo3&

[0088]

ly
=

ox

N E= C(R)

You e

[0089]

Il (aggregate)o] A|3€rt.

A0]
k=i

#(Circularly polarized luminescence, CPL)S W&
<

1} (homohelical)

4 W33 (Circularly polarized luminescence, CPL)"o]

A

b2
it
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o

27
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[0091]
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[0103]
[0104]

[0105]

[0106]

[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

ZIHSd 10-2022-0109159

A Fdejo] waEW, 7] BFZo] 7] FUEE FEe 3 2

A Fdofol] w2W, 7] BFFTE A7 F7leSE EoR o]Fofd 4 (consisted of) Stk

A FEdel w2, 7] gl Hd g 9F M9 7F 500nm WA 900nm M0 FS WET 5 vt
A FHejo] waEW, 7] SFZFe] MLCT FS W= F 2

[AAle]

4

JYHom ol e % BAL Tkl 27 AAglel g,

2-(Eg|R-deid) ¥ el e (85%), EﬂEE‘rﬂ*(EﬂﬁﬂéE*ﬁl)ﬁ‘ﬂ%(o) (99%), N-BRHEZLAo)m=(99%), (S)-

(H)-2-om) e-1-Z 278 (98%), WMF(IDFIE (~99.9%), WIXZUEZ (~99%), 2-o|EA|d et (~99%), T|F
ZRde (~99.8%) H EFA (~99. 8%)° Sigma Aldrlchoﬂfﬂ %L 13it}h, 3-1 2% H=dys|= (>98%), D- 2
g (> 98%), L-EdE (> 97%), 2- ofu:=oErE (> 99%) (1S, 2R)-(-)-1-ofm:=-2-¢lthis (> 98%)&

Tokyo Chemical Industryoll A :r“?j]@iﬂr.

2 “C{H} NIR 22#E 8 Bruker, Avance 111 300 X 500 NMR 23742 Ap&ate] 351900k, 8484 o
T2 (CHy),Siz #zyor. nE3ls 2= ~FAELH(HR MS, positive mode, FAB)-& JEOL, JMS-700 A= FEA17
& ARgste] 4. C,

[FAd ]

FAd 1: 3- (2-F=yyd) H=gH3I =9 3§

3-rER #Wzddys e (18.0g, 97.3mmol), 2-(Eg|Rd2etd)y gy (42.9g, 117mmol) 2L HEZZ|A(EZH
d¥~3)Z325(0) (11.2g, 9.73mmol)S 4 EFo (800mL)ol &siA|ZH T, A4 iyt =iz A= 1000
L T3 vte ZEkaFdA . AHE EFES Ar 2917] sholAl 43A12F s<t 110 TAlA wwkelgitt. Ao =
7Z4e & gdS 7k w5, 8o R EtOAc - At = 1 ¢ 3 (FIR])oA LA FAHE FIIAA
Ag7tA A-Y IRutEad 2 ZASFTE. 90% T2 = NS AYrt. (R = 0.17 (EtOAc:&AF =

NE,

2 N #2442 Thermo Fisher Scientific, Flash2000 ¥4 #A17]o|A 3= S},

M

ok

1:3(3-3)8])/ 1 NIR (300 MHz, CD,Cl,) 6 (ppm): 7.30 (ddd, J = 6.6, 4.8, 2.1 Hz, 1H), 7.66 (t, J = 7.8
Hz, 1), 7.79(7.87 (m, 2H), 7.93 (dt, J = 7.8, 1.5 Hz, 11), 8.33 (ddd, J = 7.8, 2.0, 1.5 Hz, 1), 8.54
(td, J = 1.8, 0.6 Hz, 1), 8.71 (dt, J = 4.8, 1.5 Hz, 1H), 10.11 (s). ~C{H} NMR (126 MHz, CDCL,) &
(ppm): 120.94, 123.37, 128.64, 129.97, 130.14, 133.05, 137.51, 140.82, 150.37, 156.19, 192.68. HR NS
(FAB, mNBA): CpolNO ([M#H])oll &k AIAX]: 184.0757; AZx]: 184.0759]

A4 2: 3= b((S)»-iPrOppyl) 9 A

=
hazol Arbslch. W EgE
A

A aRkEkglh N- Barsden| = (2.14g, 25, 1mmol)e Gofo] ¥& ¥ %0"3 F7hE 3 ARE %?_P RS
o}, HkS E3MES AgelEE %6 o33, ofelS EANGEF (120 mL) 2 E(130mL) = ¥3lE FgRo 7
AT, f715S SR 794 NgSO,2 AZx3ta A3 FF3u. S2ldoz EtOAc: At = 1:2 (F
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

ZIHSd 10-2022-0109159
D E ARgste] Ae7Hl A ARvtEIgE GASIr. A =g eds 26%0] FEE AAY. [k

= 0.23 (EtOAc @ &4k =1 @ 2(FH4]) / I NMR (300 MHz, CD.Cls) & (ppm): 0.94 (d, J = 6.6 Hz, 3H), 1.04

(d, J=6.6 Hz, 3H), 1.84 (septet, J = 6.6 Hz, 1H), 4.04(4.18 (m, 2H), 4.45 (td, J = 8.0, 1.2 Hz, 1H),
7.27 (ddd, J=6.7, 4.8, 1.8 Hz, 1H), 7.52 (td, J = 7.8, 0.6 Hz, 1H), 7.75(7.84 (m, 2H), 7.97 (dt, J =
7.8, 1.5 Hz, 1H), 8.15 (ddd, J = 7.8, 1.8, 1.2 Hz, 1H), 8.57 (t, J = 1.5 Hz, 1H), 8.69 (ddd, J = 4.8,

1.7, 1.2 Hz, 1H). "C{H} NMR (126 MHz, CD.Cly) & (ppm): 18.61, 19.23, 33.56, 70.93, 73.40, 120.90,
123.01, 127.03, 129.02. 129.24. 129.84. 137.31, 140.03. 150.27. 156.80, 163.33. HR MS (FAB, m-NBA):
ColiN,00ll Tk AlAF=] ([M+H]), 267.1492; AZ=]: 267.1496]

Ao 3: 3¥E a((AD-iPrOppyH) ] A
L-elE gidl D-dEES AHES S AQstas s bl AT s wHoeR (R)-iPrOppyllE Alxsh
k. A3kl ool 34%9] &R dojHuk. [R = 0.23 (EtOAc: A = 1:2, (F¥H])) / 'H NMR (300 MHz,

CD.Cly) & (ppm): 0.94 (d, J = 6.9 Hz, 3H), 1.04 (d, J = 6.9 Hz, 3H), 1.84 (septet, J = 6.6 Hz, 1H),

4.05(4.18 (m, 2H), 4.45 (td, J = 8.0, 1.2 Hz, 1H), 7.27 (ddd, J =6.7, 4.8, 1.8 Hz, 1H), 7.52 (td, J =
7.8, 0.6 Hz, 1H), 7.75(7.85 (m, 2H), 7.97 (dt, J = 7.8, 1.5 Hz, 1H), 8.15 (ddd, J = 7.8, 1.8, 1.2 Hz,

), 8.571 (t, J = 1.5 Hz, 1H), 8.69 (ddd, J = 4.8, 1.7, 1.2 Hz, 1H). "C{H} NWR (126 MHz, CDCl,) &
(ppm): 18.60, 19.24, 33.55, 70.92, 73.39, 120.91, 123.02, 127.04, 129.03, 129.25,6 129.87, 137.32,
140.04, 150.28, 156.81, 163.36. HR MS (FAB, mNBA): CydlsN.0 (M)l ©idh A4Ex]: 266.1419; A=
266.1417]

A 4: SIFE c((MeOppyH) ¥ ¥4

&3 AL AQstas 3EE be AT LI el uw
4 1 (FIn])E AEste] Aegbd 49 AZRvEadd 2 GAES
SalEolTh. A H= 38 6 e ATk [R = 0.34 (BtOAc:@AF = 4:1(33u])/ H NMR (300 Mz,
CD,Cl,) 6 (ppm): 1.34 (d, J = 3.3 Hz, 3H), 3.97 (t, J=7.8 Hz, 1H), 4.32 - 4.44 (m, 1H), 6.04 (dd, J =

9.3, 7.8 Hz, 1H), 7.26 (ddd, J = 6.9, 4.8, 1.8 Hz, 1H), 7.52 (td, J = 7.8, 0.6 Hz, 1H), 7.75(7.84 (m,
2H), 7.96 (dt, J=7.7, 1.5 Hz, 1), 8.16 (ddd, J = 7.8, 1.8, 1.2 Hz, 1H), 8.57 (t, J = 1.5 Hz, 1H),

8.68 (ddd, J = 4.8, 4.7, 0.9 Hz, 1H). "C{H} NMR (126 MHz, CD.Cl,) & (ppm): 21.75, 62.71, 74.71,
120.90, 123.02, 127.02, 128.98, 129.28, 129.92, 137.32. 140.04, 150.27, 156.75, 163.42. HR MS (FAB, a-
NBA): ColuNoO (M1l th&k Al2ER]: 238.1106; 21232]: 238.1106]

gAd 5: 31gE d(1doppyl) o] A

L= giglel (1S,2R)-(-)-1-op =-2-Q1Th-&-8 ALES AS Astae gE by g7 U wHe=z
Azseity. A7k A4 A2nEaYI R FA= SAoR EtOAc © ik =1 1 (FIH)E AEsto] &
AR, WA Huro] 38 ¢ &= AoJHTE. [R = 0.23 (EtOActhexane = 1:1, v/v). H NMR (300 Mz,

CD.Cly) & (ppm): 3.38 (dd, J = 18.0, 1.2 Hz, 1H), 3.54 (dd, J = 18.0, 6.6 Hz, 1H), 5.52 (ddd, J = 7.8,

6.8, 1.8 Hz, 1H), 5.76 (d, J = 8.1 Hz, 1H), 7.24(7.31 (m, 4H), 7.47(7.56 (m, 2H), 7.74 - 7.82 (m,
2H), 7.95 (dt, J = 7.8, 1.5 Hz, 1H), 8.03 (ddd, J = 7.8, 1.8, 1.2 Hz, 1H), 8.55 (t, J = 1.5 Hz, 1H),

8.68 (dt, J = 4.8, 1.2 Hz, 1H). "C{H} NMR (126 MHz, CD,Cl,) & (ppm): 40.37. 77.68, 83.91, 120.87,
123.02, 125.87, 125.99, 127.09, 127.82, 128.91, 129.09, 129.24, 129.97, 137.31, 139.98, 140.56,
142.76, 150.25, 156.71, 164.02. HR MS (FAB, m-NBA): CoHiNoO ([M]1)el whgh 7121x): 312.1263; 2=3:

312.1261. Anal. calcd for CuHiN.0: C, 80.75; H, 5.16; N, 8.97. Found: C, 80.62; H, 5.19; N, 8.93]
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

ZIHSd 10-2022-0109159

Ao 6: 313E e(Oppyl) S §A

L-2els tial 2-opr|ieollgha-& AR e A9t s13HE bo P T Wl wet OppyllE A%
SHth. S NCe® EtOAc @ ik =4 0 1 (FIH)E ARSSte] Ay AY A=RvtEdddE FAS 5t

grh. 24 A A AANE 22 9 FEEZ2 AT, [ = 0.31 (EtOAc:hexane = 4:1, H-3H]). HONR (300

Hz, CD.Cly) & (ppm): 4.05 (t, J = 9.0 Hz, 2H), 4.45 (t, J = 9.0 Hz, 2H), 7.27 (ddd, J = 6.6, 4.8, 1.8

Hz, 1H), 7.53 (td, J = 7.8, 0.6 Hz, 1H), 7.75(7.84 (m, 2H), 7.98 (dt, J = 7.7, 6.3, 1.5 Hz, 1H), 8.17
(ddd, J = 7.8, 1.8, 1.2 Hz, 1H), 8.57 (t, J = 1.8 Hz, 1H), 8.69 (ddd, J = 4.7, 1.5, 1.2 Hz, 1H).

Pc'Hy MMR (126 MHz, CD,Cl,) 6 (ppm): 55.54, 68.28, 120.91. 123.04, 126.97, 128.96. 129.29. 129.96,

137.34, 140.04, 150.25, 156.74, 164.62. HR MS (FAB, m-NBA): CyHuN:0 ([M])ell tha+ AAkx]: 224.0950; 2
=X]: 224.0947]
Al 7: 3§HE B((S)-[Pt (iPrOppy) C11)¢] Al

PtCl, (1.50g, 5.63mmol)E 100ml T+ ulet Zgtxzo| HA7sledt). 1onl T4 MRXUEZHES Ar 297 3ol A

2l FAE T8l ZEkado] A k. v EFES 160 TolA 10 # &< 7MEsly 255 140 T2

Ak, 1.50g2] A7) 3kt b, (S)-iPrOppyH (5.63mmol)E dfdle Wz UEH 25mLe} 2-o|&EA o e
20mLe] E3ES vhE ZeEC] dde] Hrhe the, A& F7EE 4.5 ARF B3 140 CTelA ZFEsgith. ®E
S EES deow YA ? EtOAcoll F3Ath. s|Ad &As B2 &3] AF3ATH400 ml+5 3]).
71%E AL T MgSOE XL AToA 53T, w5 AE ikl Fo] g HdEo] A7), o]

A=}
B
g o#sta ko m AlF Elch. FE Aolae (HCLOl &3iAA ek, &) 545 CHCLA
CHCly @ CHOH = 990 1 (F9u) 2 S7MA A7l Ad A2vteddvs sdste] 560 +&= 734 22
< I = 0.23 (CHL,CL,:CHOH = 49:1, %-31¥]). H NMR (300 MHz, CD.CL,) & (ppm): 0.81 (d, J = 6.9

Hz, 3H), 0.97 (d, J = 7.2 Hz, 3H), 2.82 (d, J= 7.0 Hz, 1H), 4.34 (septet, J = 3.3 Hz, 1H), 4.73 -
4.82 (m, 2H), 7.24 (t, J=7.8 Hz, 1H), 7.31(7.39 (m, 2H), 7.59 (dd, J = 7.8, 0.9 Hz, 1H), 7.74 (ddd,

J = 8.1, 1.4, 0.6 Hz, 1), 8.01 (td, J = 7.7, 1.5 Hz, 1H), 9.34 (ddd with Pt satellites, J =
5.8,1.5, 0.9 Hz, Joy = 42.9 Hz, 1H). "COH} MR (126 MHz, CD.Cl,) & (ppm): 14.14, 18.89, 29.45, 67.57,
72.05, 120.11, 122.95, 123.97, 126.26, 127.99, 139.36, 141.96, 151.38, 161.74, 166.07, 180.42. IR MS
(FAB, arNBA): CiH,CINOPt ([MI)el ©th& 712bX]: 495.0677; AZx: 495.0677. Anal. caled for
CollCINOPt: C, 41.18; H, 3.46; N, 5.65. Found: C, 41.36; H, 3.49; N, 5.54]

Ao 8: 3§E AR)-[Pt(iPrOppy)CI]) <] §A

(R)-[Pt (iPrOppy) Cl1<& (S)-thalel (R)-iPrOppylE AFEF AL A9)stai: 332 Be FA 3 HAF Wy

of wel Az, FHA Bwbo] 47% SR AolATh. [R = 0.23 (CLCL:CLON = 49:1, ¥ 3¥]). 1 NR

o

(300 MHz, CD.Cl;) & (ppm): 0.81 (d, J = 6.9 Hz, 3H), 0.97 (d, J = 6.9 Hz, 3H), 2.82 (d, J = 6.9 Hz,

1), 4.34 (septet, J = 3.3 Hz, 1H), 4.73 - 4.82 (m, 2H), 7.24 (t, J = 7.8 Hz, 1H), 7.31-7.39 (m, 2H),
7.59 (dd, J=7.5, 0.9 Hz, 1H), 7.75 (ddd, J = 8.0, 1.5, 0.6 Hz, 1H), 8.01 (td, J = 7.5, 1.5 Hz, 1H),

9.34 (ddd with =Pt satellites, J = 5.7, 1.4, 0.6 Hz, Joy = 42.3 Hz, 1. C{H} NMR (126 MHz, CD.Cl,)
§(ppm): 14.14, 18.89, 29.45, 67.57, 72.05, 120.11, 122.95, 123.97, 126.26, 127.99, 139.36, 141.95,
151.38, 161.74, 166.06, 180.42. HR MS (FAB, m-NBA): Cyll.CIN.OPt ([M])ell that A4k 495.0677; A=)
495.0672. Anal. calced for CyHjCINOPt: C, 41.18: H, 3.46: N, 5.65. Found: C, 41.42; H, 3.69; N, 5.68]

gAd 9: 313E C([Pt(MeOppy)C1]) 9| 34

Fal

olr

[Pt (MeOppy)C1]2 (S) -iPrOppyH th4l MeOppyHE AFEgt Z1& A9

rir
ot
o
it
s}
lo
o
oX,
=)
oft
ified
%
o
i
o
frt
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[0136]

[0137]

[0138]

[0139]

SIME3 10-2022-0109159
Azsttt. Agj7td A9 A2 Eadas &9 S4E CHCLelA CHCl, @ CHO0H = 99 @ 1 (F-3H]) =
277 Faalgin, waba Huo] 68 ¢ &2 Aol AT [R = 0.26 (CHCl:CHOH = 49:1, %399]). 'H MR
(300 MHz, CD.Cl,) & (ppm): 1.55 (t, J = 6.0 Hz, 3H), 4.37 - 4.54 (m, 2H), 5.00 (t, J = 8.7 Hz, 1),

7.93 (t, J=7.8 Hz, 1), 7.30 - 7.38 (m, 2H), 7.57 (d, J = 7.5 Hz, 1H), 7.74 (dd, J = 7.4, 0.9 Hz,
M), 8.01 (td, J=7.7, 1.5 Hz, 1), 9.32 (ddd with Pt satellites, J = 5.7, 0.9 Hz, Joy = 42.8 Hz,

). “C{H} NMR (126 MHz, CD,Cl,) & (ppm): 21.16, 59.06, 78.54, 120.11, 122.91, 123.98, 126.19, 128.31,

139.33, 141.91, 151.34, 161.78, 166.06, 180.39. HR MS (FAB, arNBA): CisfisCIN.OPt ([M])oll it A4k
467.0364; A= 467.0368. Anal. calcd for CisHiCINOPt: C, 38.51; H, 2.80; N, 5.99. Found: C, 38.29;
H, 2.79; N, 5.78]

A e 10: 35 D([Pt(1dOppy)CI]) 9] #A

[Pt (I1dOppy)Cl1]& (S)-iPrOppyH W4l IdOppyHE AH&3 A& AQetie 3w B FAH 43 PP
AzE. AYsA Ae azrtEaus $ede 4L CLCLAA CHCl, @ CHLOH = 99 : 1 (33]H])

ol =
SN A FaEATE. 82% FERE w=T BEuS Aduh. [R = 0.11 (CHCly). H MR (300 MHz, CD.Cly) &

(ppm): 3.52 - 3.68 (m, 2H), 5.76 (d, J = 7.8 Hz, 1), 5.96 (t, J = 3.0 Hz, 1H), 7.19 (t, J = 7.5 Hz,
), 7.30 - 7.37 (m, 5H), 7.54 (d, J=7.2 Hz, 1H), 7.72 (d, J = 7.5 Hz, 1H), 8.01 (td, J=17.8, 1.8

Hz, 1), 8.42 (m, 1H), 9.37 (d with Pt satellites, J = 5.1 lz, Joy = 43.8 Hz, 1H). C{H} NMR (126
MHz, DMSO-d;) & (ppm): 38.12, 54.88, 71.15, 89.64, 120.61, 122.69, 124.23, 125.16, 125.75, 126.63,
127.12, 127.29, 128.98, 139.64, 139.91, 141.08, 150.31, 160.51, 164.64, 179.49. HR MS (FAB, m-NBA):
CollisCINOPE ([MID)oll tiE A4bA]: 541.05215 AZ: 541.0521]

Ao 11: S13HE E(Pt(Oppy)C1D Y A
[Pt (Oppy)C11& (S)-iPrOppyH ™Al OppyHE AF&3F AL A9elas 3FE B A HA3 wHo=r %35
Ak, oA A Ho] 65% F&= AJHTh. [R = 0.09 (CHCl,). H NMR (300 MHz, CD.Cl,) & (ppm): 4.10

(t, J=9.6 Hz, 2H), 4.94 (t, J=9.6 Hz, 2H), 7.24 (t, J = 7.8 Hz, 1H), 7.31 - 7.40 (m, 2H), 7.59
(dd, J=7.8, 0.9 Hz, 1H), 7.75 (dt, J = 8.1, 1.5 Hz, 1H), 8.01 (td, J = 7.8, 1.5 Hz, 1H), 9.28 (ddd

with Pt satellites, J = 5.8, 1.5, 0.6 Hz, Jooy = 42.2 Hz, 10). “C{H} MR (126 MHz. CD.Cl,) & (ppm):
14.43, 30.24, 72.61, 120.19, 123.02, 124.12, 126.28, 128.10, 130.17, 139.45, 151.75. HR MS (FAB, m-
NBA): CLHuCINOPt ([M])ell thah A4 453.0208; A=) 453.0208]
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[0140]
[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

ZIHSd 10-2022-0109159

(R)-[PH(iPrOppy)Cl] (S)-[Pt(iProppy)Cl] [Pt(MeOppy)CI]

[Pt(IdOppy)Cl] [Pt(Oppy)Cl]

[B7Hd 1 /7185 33E9 F34 W7t

(B2} 3)

W-vis §% 2#les
UV-vis &4 2= EHL 208K A Agilent, Cary 300 #3F F=AE AFE35te] F=RAFAC. 28] HAIFA &=
gk, & A Zoll THFel Al 10 uM Xl A FHE AT, §9S 4] Ao ddstar(Hel Ima, W

o = A

o = (e}
1.0cm), % MZ9] W-vis ZF ¥hAb AFEZ L Perkin Elmer, LAMBDA 950 UV-Vis-NIR &4 23 %7
(298K) & Ab&3te] 7]5EHUATE. EAF dka} Adbes A AZEOE ALl Kubelka-Munk 35~ (F
R®R)E DA AFHAT. FR) = k/s = (1R) /R (k, F5 A% s, 2e A%; R, BAE))

ECD A=

ECD = EHLS N, th7] stell A 298Kol Al Jasco, J-1500 &3 HFA A FHE[TG. G2 A A o= T,

|l =4 o THFlA 50 uM FE2 FHHAT. A ZdoEdA AMEY Md FEs 53 255 F
ATk, BCD ZAS 7+ AT tiE 33 wEET. (24 27 27 £% 200 mn omin | A W9, 280 -
750nm)

gutay A~ EZ
d g S EY

2

Pt ~AEZAL Photon Technology International, 298 KellA] Quanta Master 400 271 EJHFAS A&
slo] Ak, &9 AMZS THRAA 10puM (B A= Zol= 1.0cm) HE2 =081, o] Ar #EHsle] &7] A
shalvk. J3A ()2 A FHolEe nAHAT. Y] ZHCEE AME 2Eo]A (Photon Technology
International)ol ®wixalaL, of7] Wo] IAMES &S] WMol sl 30° = FAg. 7] 32 sgE A
2 B ((R)-/(S)-[Pt(iPrOppy) C1DDe 79 390mnm, 3}t C([Pt(MeOppy)Cl])-ﬂ 739 389mm, SHFE
D([Pt(1dOppy)C1]) ] % 391nm, 3EE E([Pt(Oppy)Cl])e]l -9 390mm3Air, ~HEHL 450 WX 750 nm ¥
= WA 715H AT

_1}

ol

j&

L0 MEL 50pM FE A WA ES €7] THF §98 AHgste] SAHE L, HAA WELS 2.5em * 2.5em 4
o ZYolEe nAZFHAUY. F3F XA Ed o]~ (Photoluminescence decay traces)s 377mmoll A Y% Hx
{

gol# of7] (B2 A4 A7F = 2.5ns) ¥ PicoQuant, FluoTime 200 7]7]& AFE3le] AlZF A3 @ 3z} 7
T (ICSPC) 7l&s 7o s SAHHJT. = A Aee v HE G (EH/JFA) A FJ= AT, 33t
E A 2 B(R)-/(S)-[Pt(iPrOppy)Cl]), 490 / 611nm; 33&E C([Pt(MeOppy)Cl]), 489 / 601lnm; 3}3H&
D([Pt(IdOppy)C1]), 504/534 nm; 3+3% E([Pt(Oppy)Cl]), 502/600 nm; F2 ¥ F=} 47} 104700 =&t 2zt
P2t 5o ZEHAY. i B3 AL Originlab, OriginPro 2018 AZE oo WAdE Bx & o]F A
T By 2d& AREsle] #AEQIth. biphasic decay®] A5 Bt FLF FH (1) A A 14 = 3
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

ZIHSdl 10-2022-0109159

AtIEAT Go= 1R AREAY. o714 Al 2 1, & A% ARl Az et

o] g A = (PLQY) o] 2A

Ao Zubg ok & (PLQY)S WA A PLQY = PLQY,ers(1/ 1) * (Arer/A)% (n/nper) 2 AHE3F6] 7} golo] o3

e, o714 A T n—% 242y 7] wpgelM el F3E, ARE dwd Ax % Sl =dES nE
Al (PLQY,er = 1.00, E5F-<loll A 1011M Ny = 366nm) S 7= EH = ARG, A

~HEHLS 298K°ﬂ*1 450 WA 800nm & WA 1N, ~FEHL OriginLab, OriginPro 2018 2~

A AEe] A A FES AgdoR AAHJTE. 7 o7] ®le] #A F¥2 (1,(0)E SEE A B
B((R)-/(S)-[Pt(iPrOppy)Cl]), 396 nm; 3}3= C([Pt(MeOppy)Cl]), 396 nm; 3}3-E D([Pt(IdOppy)Cl]), 398
nn; 3= E([Pt(Oppy)ClD), 401 mmellA AiEo] gle AulelA AZste k. 24 MES A& 7 (Photon
Technology International)el] ®iX3taL of7] W& AE Fdd HAFAdh. 7] 32 o FH2(1.(s)E ME
of EAste] AFgstEH AT, Ao R MEA WEEE G BE] A EH2(l,)E T 24 54
Ack: (F3 AZE, 0.1 Z; 28 A7), 0.0625 nm; HE W9, 520-750 nm) [,(0) - Iu(s)el tHgk I,° Bl&
< PLQYel sdsttt. =, PLQY = Lo/ (I1(0)-I(s))ell ddett. o] SH2 z4zte] AZel iz 3 ¥ whEw
t}.

A g =P (CPL) FH

OLIS, CPL Solo #3715 Ab&ste] CPL A& wEA ZAIT. THEOlA S 10uM &4 A= ZHo] = 1.0c
m I MG ZdolEe] AR JIFAGED)o] SAHo) AREHUT. AFEHEE A AR (OLIS)ol FiL o
7] ol AR (380mm) & Al=o] Aol disf 35° = FAPG. AHEE ¢ e AHE 7] 98 (PL 573
S g ois) 203, AFA WiE]l 53] wEEFY. DMSOl  3]A® 5.5mM  europium  tris[3-
(trifluoromethylhydroxymethylene)-(+)-camphorate] ([Eu(facam);])e] CPL Bt ~HAEHS A3t &3

AZ (PL 29S¢ 250 (EF 34 27 20 %, 20 monin 5 2% WS, 9 3¢ 450-720m, 7

A 7§ 450-800nm)

(F7F A1)

E 1 B A SHe e {7154 SFEe Ay 4 728 BN 224, 02 A7) del A B

AME, pe Ax ol 437 L6 A7) AFA mRE Alele] o7t et A £E
B A AR Abole] Effol= o S Blojubr] f13 9o o Sl mE #f75E seE ]

3 olt}. V-visolA] £ A 2 8 8.3+10° M cm ) 2 430 WX
550nm4 E9E /I A 5 di9S et 338 mm S5 WMEE A =Y AHERQ &9 g 4 &
o) b F W= vlste] PG Koz o]Hm, o e wtee] fol H3H(<320 m) PEOR, 1F

o] AE Fx2&= Y- n-n o] EAES A Yok, 430 WA 500 nm &v] MEE MLCT (metal-to-
ligand charge-transfer) %@ LLCT (ligand-to-ligand charge-transfer) Zolo] 7|Qdtt}. 33E A 2 F3E
B7F SH3H, dASA HA wolwl wizrt #FECH W-vis F3%olA Kubelka-Munk 4= (F(R) = (1-

R/R: RE WALE)O] HAE AAY M 9go] assmel AHF F4 Uele EgaT. 49 olE wer
AEA Fejol e e duA Fol GAL welEn,

EF, £ 29] obg)E = g A, 89 B, §9 a, §9 b, WA A L AGA B P ED AAEPL wA
# E2A, §9 A W §9 BY KD AAEYS AR ALY WAE M, F L o KD NS SFE A
9 HE BlA 47 molnd. KD WEe] ~fEg §A: x-x Wol Fo(dF Eol,< 430m)
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

S3IES 10-2022-0109159

c ol - Ho7} Fho] =AY ( chirogenic)TSLO HojFErh, 3, 3= A ¥ Bo S-A ECD &~
=]

Ae AslSa FPE AAELS S S 5 9

op
12
o~}
N,
914
E

)
N
ol
2l
lws]
ey
fiu)
o
ot
o
ki

)
(@)
)
—
[>
4,
m
o
o
H
>
rok
o
IS

,9_011 A \:ﬂ Bg]

=
olg watelil, F wF AHMEAL 1500em o A

3}8+E Bol|l tial] Z}7} 0.19 2 0,157 =t} o] P oH
3 CPL 2FEHL HAAI dr] T Ao st = glovd, @Al gk CPL iJﬂE%% *J%v‘z} ﬂi

AT} gy g 610nm A HEAA B A5, 8.4 10 o, FHA A AP 7.8 x 102 s o)

747k 491 Be) 2.5 % 10, 9 A% -1.8 x 10 WT} EOul, o= PLQY R lgnl7t B4 S7he BAH A2 3

E 4t 3K A U4 Bl 89 @ AR AElel Hueg ndd A% g R SR S8 PLOVE BAR EolT,
g ® 27 W WA gl ZAEUT. 47 4% Bekel, SHAY gl @ 9A B4 Fael QA
Aolk F7htel weh F7he o 4 Atk (BEE B <105 HFE 5
SR D oled APl Mol B, ol YAl Felrt 2 Ad
2 el

Ee, A PLQY @ Ed vt 1A gnok #ARE FAE ZRRIY fAghAle] A9 PLAYE EHehe

E(<0.0001) < 335 € (0.050) < 332 A 2 B (0.19 2 0.15) <42 Z718ko], 3thE D (0.030)¢] F9-=
ALsta, A Feizt S7FstH PLQYZF B AT, &3 k= PLAYS @S AAE-ZE AEH e AAel 7]
A& = . 5HE Ev A XEVE XA @, tF A7 AEE FHee &2 EA AR o

A 7V Ae LY S LERITh A7) A PLTSH gl 09 Eelelm 937k Rele] §718% SaElE

% bav o}3HE B £ F H3hA AHlY 3= 9 3sd o 7] (photoluminescence excitation, PLE) =3

EdS A3 Zojtt. FHLEE AMdow v, #¥d A2F9ELHLS FHom YuhT. (Ae

61 &35t XA B PLE =¥ Edo] & Bo] PLE ¥ ER I 7| t}

T 9)\5}. %%0 71 =5 3hghEol PLQYSL gl 1] Edols 232 FAE Hlojd ol f=,
)

2ol {7 55 sgEo] 1) AAH EE ii) MLCT Hol& FXste &glaw 2 x5 JAT 3o 9T
T e, AAE "G 22 FEd o7 (PLE) AFER S S i, 2= dZFA 9 PLE ~HEH
o FEEY. kA, B 5a9] AHE Foho], dAH AL BY fU1ESE stEe ek CPL @ YdQle] H
A s & T 9

T 5bE 377mmell MY HZE A2~ FolA o] o]Fol 3HE B 61lmmolA 9] Fd AAS vEd o=,
w2 9L 33tE B HEAC digk Adjolxn, FAAMN UL A Hkg S (instrumental response
function, IRF)°l gt A& yeld Aoz A7} F4 7Fsd H4 78 AlFS Rodt. A4Y9d 8=
T 27] 99 (B0ns)el|l tigt djE & HoET. 3= BY s ZEIYUI IRF AS Alele] dA & A
A AT Sles RAE

7] £ 1€ §9) % YPA Fee) SFE A WA Bl @ B
9 9129 HL ovistn, DI e B FPEE Iulshn, A, B I

2 Fg S usta, 377TmelA H=Z 2 H2 golAd ¥ o
H] e | os Z24E koW, A& IS Gk
diphenylanthracence %< (PLQY = 1.00, toluene)& AFg3ste] Aty o=w



[0167]

[0168]
[0169]
[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

ZIHSd 10-2022-0109159

S|
A

Al el 15 el dojdem 249 P FA & Hehd Aol g Kuhn
HIH A QIARE oJvlshal, gnd AuolA el BEd With JAAE ofvlstar, N.D= 10 vwtem HEHA o2

e elm s,

rir

TE AHgtol

She
i)

EEE

A abs(nm) A em(nm) T obs( H S) PLQY gabs( 1074) gPL( 1074)
(10 M en )

sh3HE A 388 (9.0) / 488 439 / 611 0.16 / 1.89 10.0073 / 0.19] 4.8 /9.9 | -1.8 /-7.8

3EE B 388 (8.4) / 488 | 489 / 611 | 0.17 / 1.87 |10.0097 / 0.15| 5.8 / -7.4 2.5/ 8.4

sghE C 388 (8.6) / 487 439 / 601 0.27 / 1.14 0.0082 / 3.7/ -2.9 4.3 /5.2

0.050

SRHE D 390 (7.9) / 483 504 / 534 | 0.010 / 0.34 0.0093 / 14/ 2.4 11/ 4.8
0.030

sh3t= B 387 (5.2) / 488 501 / 602 0.13 /0.89 | 0.0054 / < N.D. N.D.
0.0001

X-4 AAsH oz o]g 7hadt A2 150mM 315HE B oA EYERY LqoA AUt A2 YdE F2
(Hampton Research Co.)E A}g3le] SdoA Y AHS MEslaL, N, A 2EH] H iz ke Rt e

ok, dY AA] dHolgE i ARWolE Mo Ka (A = 0.71073 A) UAF Wo] A& Bruker SMART
APEX IT CCD 3]&AIE AH&-3te ? ALk, Hak 2% A=A dolElE Bruker-SAINT AZEgo] 7% S A&
skl B3k B S EQlar, 3= SHEXTL V 6.122 sid= 3 /MAESleh. Aldbe $1Aldd 4 dAE wix] g,
H 4 dzbe oid duil) MR GAEH AT

ll Flf

O

T X-AH AAs

A3 Ax" I3E B 0.1g2 AME 0o ¥FIATE. (S)-[Pt(iPrOppy)Cl] el ot dloly 32
Bruker, D8 ADVANCEOIA Cu Ka (A = 1.5418 A)7} A== DVINCI IAAES }%6}0% Tyt (54
27 7Z7), LYNKEYE XE; 2A7], 40kV, 40mA; S, 0.02; 270 %= 0.5 2 @A ; 20 W9, 5-90° )

HE
Al E#HolAE ECD AFED

B /155 AFEY sAolzzed Bel tiet oA oA kol A, 4
g FAE Aol avlsh 2e AL Yol olate] FARNYR, 2

5% B A4 718l thal Bl EQE A4ko] Pt Aol e "double-§ " FA LANLDZ 714 AE 2 o}
£ Q2o o3 A4 6811 + G(d, p) 71AE 488 Becked] 3 WM W A §4 (BILYP) FEAA
SR, P A% U ;o] AAE uAs 98l oA ANUALDDE Agstel 9IF o]
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