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carbazolyl)triphenylamine) %3 #& EgddelwiA %A, NPB(N,N'-di(naphthalene-1-y1)-N,N'~
diphenyl-benzidine), TAPC(4,4" -Cyclohexylidene bis[N,N-bis(4-methylphenyl)benzenamine]), HMTPD(4,4'-
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FEA, Gau AsE L Bnd A%E 53 gL 35 AHE 52 5 5 o, oo @RHE AL o
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&

T ogzﬂ(mmgim B %

HBTOL BE S5 JAMR) G ATAG. PITELE AT S0l o 2
3 2 2 AU 4 A0 BAFELL B BA= oFojzl BAF, B4 A
2 e BAR ool BYF EE B5e] AR UE BAR o|fold B4 F2 =

N

T

O

Az 4 J9(ETR)S 4=(EML) Aol A
== 0]
Ty

=3 &
Z(EIL) & A% sty= 23 o=

= = M

QaL, Ax “7F°u] =4 A aF BAR olFN WS 7xE VM R Stk ®E, A4 sF JAED

RE, 5ol M2 bE 2dR ojfolxl ddse x5 AAY, BT eRRY AdR AFE A &

%%(ETL)/HZ} TATEIL), BT AT/ —’F%%—(ETL)/%@ZP TAS(EIL) 25 7 5 glod, ol 3
Vo] FAE oS Jel, °F 1000A WA °F 1500A91 A 4 vk

Ae= AL oy, A =5 G9ER

Azk ¢ GAERS, e T2, 29 a9y, HAEW, LBY (Langnuir-Blodgett), =3 Z-GH, 2
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o7 ZAYH  #o)x @AM (Laser Induced Thermal Imaging, LITI) T3 #& theksk wbHS o] &3le] §
d4e 5 .

AAF 5 JAER) O] AR 55 ENL)S 23T 49, AA 74 d9ER) S gdEZNA gES 23ste
AL F Q. guh, od gAHHE Ze oM, HAX FF JH9e dE 5o, Alg(Tris(8-
hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene, 2,4,6-tris(3'-(pyridin-3-
y1)biphenyl-3-y1)-1,3,5-triazine, 2-(4-(N-phenylbenzoimidazolyl-1-ylphenyl)-9,10-dinaphthylanthracene,
TPBi(1,3,5-Tri(1-phenyl-1H-benzold]imidazol-2-y1)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-
phenanthroline), Bphen(4,7-Diphenyl-1, 10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-

butylphenyl-1,2,4-triazole), NTAZ(4-(Naphthalen-1-yl)-3,5-diphenyl-4l-1,2,4-triazole), tBu-PBD(2-(4-
Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-
Biphenyl-4-olato)aluminum), Bebgs(berylliumbis(benzoquinolin-10-olate), ADN(9, 10-di (naphthalene-2-

yvDanthracene) ¥ °]59 EFES 2= Y F Jdvh. A& 5 (EL)ES F4AE oF 100A WA oF
1000A, & o 9 150A WA oF 500Ad = vk, AAF 455 (ETL)EY FA A&t vio} 22 HE
| 2

[e) [e) [ [
WMEG P9, ADHA TE A F5Hhe & Awe] A4 £F 54 98 F Ak

Az % Fd9ERC] AR FATEILS =2FE Af, A FF F9ER)> LiF, LiQ(Lithium
quinolate),Li:0, BaO, NaCl, CsF, Ybs} #2 gebd= w4, W= RbCI, RbISH #2 d=7st 55 Fo] AHE
3 Jort ol gAHHE AL olyrt. M FYF(EIL)S ES WA % %Xa” AAAe 77 =59
(organo metal salt)o] &3d =2 S ] 32 o 4x] W= #(energy band gap)©]
e 4eV o] Edo] & F Utk FAHLR A& o], F7] 59E 55 oMAH o] E(netal acetate),
=4 WZolo]E(metal benzoate), =< Ol EoFAE|o]E(metal acetoacetate), TZ OMAHoAEYC]E
(metal acetylacetonate) HE¥= &4 AdH|ol#o]E(stearate)E X33 4= v}, A FAS(EIL)EY FA=
°F 1A W] °F 100A, ¢F 3A WA ¢F 90AY & vk, WA FYZFEILES FA7 ded vt 22 H9E
o

A
WEY AP, A=A TF AG A5 Qo] BF2ee 4R A4 29 4L 2 & Uk

°
=
247 o]2ol4

T o AR
AAF % F9ER)S SA AFsh vkep Zo], AF AATE Ef{?@f T Ad. Ay AT dE 50,
BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline) 2 Bphen(4,7-diphenyl-1,10-phenanthroline) & %]

& shus 2 5 glon, ofd dAE= AL ofyh

A2 A=(EL2)L AR =4 FA(ER) ol AlFd}. A2 A=(EL2)2 38 AT B 59 F Ak, A2 A
F(EL2) B3y A=, v5EARE A5 e WA A5d F k. A2 AF(EL2)7 F38 A=< A5, A2
HA=(EL2)S 1 &% A3E, o5 £E9, IT0(indium tin oxide), IZO(indium zinc oxide), ZnO(zinc
oxide), ITZ0(indium tin zinc oxide) T2Z o]|Fojd & Q).

A2 A=(EL2)o] WHFEIY HAF He dxE AFQA AS, A2 HISF(EL2)> Ag, Mg, Cu,Al, Pt, Pd, Au,Ni,
Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti & o|E% E3lE 3FEoY EE(AE 5o, Age Mg9
2e5)S ¥ 4 Urt. e A7) S22 A" wkapgeoly wREIE 2 [TO(indium tin oxide),
17Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) 2% HAH T =HAS x5}
t 549 F 1xd $ .

TABAE ko], xﬂz @%(ELZ)% BE AF9 AdE ¢ vk A2 AF(EL2)7F RE AT AAFH,
A2 A=(EL2)S S Fh A 5 U,

71 AA EF A0, Al AS(ELD I A2 A5 (EL2)ell zh2F Mol l7bgol whet Al A= (ELD) o=
HE FY9" A¥(hole)> e 75 FAHER)S AX LFSEM) o= ol FHaL, A2 d=5(EL2)ZHEH 94
A7y A % d9ER)& AA FSEM ez ojedrt. daket Fae FS(EML) A Adgste] of
717 (exciton) & A8, 7|27 7] AEjolA wie GEjE "ojxuA gt E,

71 AA WF 22A(10)7F AW dFEd Fe Al AZ(ELD) S wkAbE A Folar, A2 A=(EL2)S F3d A
=5 T R A5 § ok §7] dA EF 221 10)7F e weEEd A4S, Al A5 (ELD S B9y A
=5 e WREAE dSola, A2 AS(EL2)S WAL A5 S ol

Woubmgol o AAldE 7] A wg 2aE JEH RS SEES At SeEEEL) S B ool A AA
oo M =z ggES EEsit, &, 2 dge] o HAAde] wE JHEF FES 7] dA F &
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ZH10) 9] WFS(EML) A== A= 5 ST,

o5, % Wyl 9 AAldlel wWe slEws gl dal PALow AP,

= A NA, E = d2He F9E Ay,

B GAANA, "R B w2 Fea A, R A}, Aletwr], HERY], ofner], A™-7], &
&7], 353 SAtol=Y], xAy Adupe|l=r], 7], &4Fd7], ofdY] B SEHE ag]7]2 o] Fofxl el A
Adeis= U ool Az A8 s HXSE AS ud ¢ Qdvk. ER7E, Y] Al 28] A2 A
& e nuAEE Ad Ao A8 50, nlejdldr]= ofRYR didd i jla, dAdrR AdE HdY
2 idd g v dHE ngrle 2SS e oy 2 BEgS dEHe e zeldEr]))E £edn
& 5o, ¥ WAAMA, "A& E= HAFE"S TEh A, FEA 92, 7], F ofEY|E o] Foixl
ol A A E= U o] A= g e Ak s ond ¢ Ao

© AN, SR PR B w4 G, 94 94, BE 9A B 805 dxt 9l
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w7,
,mEam@ﬂ n-HEehe ), e A7), n- b, 2ol b
AR A7), 2-SHHA Y], ek A7), - S e A, notee

ol:47], 2~ el x4y, -4l mA], n-dlel =], n
2471, n-SA=A], n-Fekaas], n-SEeEA7], nota

of A =1t

¢ o

A7),
EEEREEY
EECERE]

%5 4 94

l\'}
_|9L

’

ré%EmZngmm‘
ﬂmmﬂ
T N

=

|

ojrt

r—|~:3m

, ©

e

L%]Hﬂﬁ HAWNE 4 S )
o1 20 ol3f 2 o8 10 elsfelst.
o}=l7], 2Elady], 2ERuYY] Fol
HAAGNA, old)E $HE dehra @
B4 okgy] mE t@y ofusd F 9
o1g °]
7,

44

4:%w.%i¢%%%a A9 gort, 2 o4 30 I3, 2
g71e] o 1-9E 7], 1-AE ), 13- ek el
d qlole] Ag7] wE A/ oJvjdrt. ofds)e
B4 BAaSE 6 ol 60 o3k, 6 o4 30 o3,

A97), tEds], ERedds), dEe
Az d7], A7, weldds), Eedda],

@ 5 AW, olEe] wgHA W,

20 OIo} TE= 6 oA 15 .
HHEH7], vpoldHd 7], HAIY], A,
7], Az SFoHdUdr], AgAdr] 5 <A
HAAMA, EFdUE7= X & 3, X3 27 AR st 202 25 4T = Q).
ZEdd77F A&HE 499 dAle ]9 ok gk, old 9l A= AL ofy .

Fo3B3028

Me rie LmL@rﬂr}m

2 g AeAl, sElzoldr]E sElE Y= 0, N, P, Si 2 S F 1/ o|AS 2dele e zEoErd + 9
o},

s UMVMW A7) 47 Ay 2 ol A™r|E xgteith, Ao d2es EdYEddr], Egdd
A7), t-FEguEddy], vidgreddr], zzadgudddry], EgydAddr], gudaddr], bddd
7] S°l 9‘2% ol 5ol dAgE A =)

B gAdole, BarE @2 547 9@ ol B4rE 283 5479 d2e Eguds sy, Egod
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Tar], t-Fadudsir], Egddiar], yidiar], dAdear] ol Jdou, olEe dAHHA
%=},

2 BAA A, ol 7|9 'ASE BEES| AR o, 1 o4 30 olstd = Ut ofnxv|E & of
n=7] g ol olu|:7]E XTI & r}. olF|r|9 dE& wEolu| ], gudoeln|wy], Hdolu| 7],
gidoln =], Yxgolu| 7], 9-wE-AdEGA doln 7], EFFdolr]|y] Fo] o}, o5 dHHZA
=

2 HAAA A, 22T A=Y E oE Bo] &7] H olHY] F Hoj® SR XFE ¢ k. x9S
Atol=r]e] d2E Hd 23 FAlol=y], tuEld xAl SAPo=Y] Fo] o, o] dAEE FL oy
o}

2 HAA A, 27 dufel=r|E d7] E oY T Aojx sy X3E 4 Q)

B oA Aol A, “AH A% (direct linkage) el A3 (single bond) & E&T 4 gt}

2 ool o Ao w2 23 setE2 sl e 12 A"

=
accepting group)°]th.

o] =4k el A

steb4] 114, D 5 D

D 5

N
rr
N
N
N
N
N
)

Z} FoJ A7) (electron-donating group)o|il, AXE AR} =84 7](electron-
2 oago] A Ao wE ez JFgES WA T AR 84477 st
gow, 2719 HA FAAZ7|E 2.

T 47 SHAoR o] gehy 22 AEH.

=] &

o

[s}Ea] 2]
R
R
10 Ry
R4 ’\.IV‘
R, N
R~
R; ) & Rg
R4
S 2004, X S, 0, EE LGOI, Ry WA Ry, Vo % N 2% BRAeE 44 A4, F4% 04, 4
3 = "X SE g 1 oA 10 o|ske] &7, e X e X3 aid 84 w44 6 oA 30 o5t

o] o} 7]o] .

Dy ¥ DE AR

S5 9k,

A AL g vk gk, olel ofste] A= AL ofym, D B D= ME Fold A

g8t 1004, A% 7] 38k 3-1 WA 3-3 & ol shube Al

[she14 3-2]

X, NC

|
"?L.// X3 /\5*‘ ?{

___{%.
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ghha) 3-1014, X S0, EE 0011, Xa= ARAT EE CVelw, Yo 2 Vi 47 SHdoR F4 A4,
Toa 42, A EE vREE g 1 o] 10 ofske] Y], e A3 = X gk g 4 "as
6 o]’ 30 °]ste] of7jolt},
X7 ARAERA A, X8 EFshs e 59%elt).
speba] 3-1 WA 3-32 74z Frhm o A3kd 5 glow, A= T s, 4] 9 ooldy] F AdEHE 4
o= sud 4 AUt
314 3-12 olE B0}, 817] 384 4-12 mAE 5 Ak
[s}3t4] 4-1]
X2
X3
SFebA] 4-1014, Xo B Xpi= 3482 3-1014 Qo3 nps} S5t}
a2 3-12 37] 3ehal 3-1-1 WA 3-1-3 Z - U BAHE AL 4 Q).
[s}sb2] 3-1-1] [s}3}2] 3-1-2]
speb2) 3-1-1 B 3-1-2¢14, Y3 R V= 38H4 3-104 Aefg uiel sdsitt
Yy B Y, 2 SEAoR A3 wme vAEE gAas 1 o] 10 olske] ¥, me A wE A dkd 1
2] FA ©AaF 6 ol 30 oske] okH7Y & Sl
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Y; R Ve A s9HoR Ad B vAgd vdr], Be A T v gE Adrid ¢ vk ofel @4
He A2 okiu, Yy R Vs 27 A& e vjA g AErd ¢ v

Ys Y,
sheha] 314014, Y, @V, 515HA 3-1014 gel@ wel Blajt),
sheta) 312 dlE Sol, a7] sheta 3-15% BAE 4 A,

[3}8}4] 3-1-5]

J" /><\0 ' ®
Y; Y,

sheta] 315004, Y, W Vi SH8H4 3-1014 Hel@ vieh et
g8k 3-1-3& oF Sol, ab7] e 3160 EAE 5 vt

[}e}2] 3-1-6]

> ' S ' =
et 316004, Yy 8 V. S8t 3-1004 geld vie} s,

sok4) 32t 8] H9Ha 422 BARE o] s T, ole] ool @AEE Qe otk
EERPE)

NC; : ;CN

81514 3-32 3] S84 4302 EAHE Ao] Ml Tk, olo] ofste] dPHE A ohth,

_23_



[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

ZIHSd 10-2019-0098292

N_ __N

21 29] X;0] CYiY.0lar, A& 3}she] 3-30.2 JAIHE AY 4 9l

q
SV R N H0h 204 A vhel FQekn, o % o, A% wE uABR Bag 1 o4 5 olahe] o
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9719 & Qe Tk, old] elske]l @l Ale ohnh,
T
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speka] 20014, Ry A Ryl A2 4
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TD-40 TD-41 TD-42 TD-43

ol 9 AN eo] e AHEE RGBS A4 o] YFF AUA FAGD F A4 7] 4FF AuA
) Akolel Al ol 0.2eV o3kl A & gtk ¥ wwel o Aol we s B 2
VFF-AFF AUA A2 A v, T84 D B4 A IB§ AZE A8 5 Aok

AL R 1R % 2% gaelel, B owyel o Axde] W 7] A7 wd 22106 ZFHEE SEEE
Lol dis) muk FAH oz dra,

A% vl o], WAFENL)S X wye] 9 ANde] B2 AHd HFEe TP, TALoR, WY
FEIE A% B4y 12 FANE U2 S8 e

g X F 9. EHEE B Wge o AAdd mE HZEd seE
d ZFA A FFA(Thermally Activated Delayed Fluorescence) =HEY
Aol A HAAlde W FHZE JFES FE &4 Ad FFE THEY F o

¥ mlo

T2Es 9 JlEdokd dEz dubdel A5 E Algglel AT 4 o dE E9], DPEPO(Bis[2-
(diphenylphosphino)phenyl] ether oxide), CBP(4,4'-Bis(carbazol-9-yl)biphenyl), mCP(1,3-Bis(carbazol-9-
yl)benzene), PPF (2,8-Bis(diphenylphosphoryl)dibenzol[b,d]furan), TcTa(4,4',4''-Tris(carbazol-9-yl)-
triphenylamine) 2 TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene) % A ol%= 3UE X3t AY
T A, ok, old 9Ete] dAE = AL oYW, olE E9], Alg(tris(8-hydroxyquinolino)aluminum),

CBP(4,4'-bis(N-carbazolyl)-1,1"'-biphenyl), PVK(poly(n-vinylcabazole), ADN(9, 10-di (naphthalene—2-
yl)anthracene), TCTA(4,4',4"''-Tris(carbazol-9-yl)-triphenylamine), TPBi(1,3,5-tris(N-
phenylbenzimidazole-2-yl)benzene), TBADN(3-tert-butyl-9,10-di (naphth-2-y1)anthracene),
DSA(distyrylarylene), CDBP(4,4" -bis(9-carbazolyl)-2,2" —dimethyl-biphenyl), MADN(2-Methy1-9, 10—
bis(naphthalen-2-yl)anthracene), DPEPO(bis[2-(diphenylphosphino)phenyl]ether oxide), CP1(Hexaphenyl
cyclotriphosphazene), UGH2 (1,4-Bis(triphenylsilyl)benzene), DPSi0O; (Hexaphenylcyclotrisiloxane),

DPSi0; (Octaphenylcyclotetra siloxane), PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran) & ZTAE A=F
Z AREE F Q.

WS (EML) 2 3 o] o AAdo] e FEH RS SIFHE o]fe] T d A4 XA FHE EHEE ¢
xge E} oAE B¢, WFS(EML)2 JA%ﬂvﬁfé ACRSA(10-phenyl-10H, 10" H-spirolacridine-9,9" -
anthracene]-10" -one), 4CzPN(3,4,5,6-Tetra-9H-carbazol-9-y1-1,2-benzenedicarbonitrile),
4CzIPN(2,4,5,6-Tetra-9H-carbazol-9-yl-isophthalonitrile), DMAC-DPS(Bis[4-9,9-dimethyl-9, 10-
dihydroacridine)phenyl]solfone), % PSZ—TRZ(Z—phenoxazine—4,6—dipheny1—1,3,5—triazine) = AHojx= Iy
£ 9 23 § Ao, 53, HHIF0EL S FA Y EHE AR, ~HY fFEA(GE , 1, 4-bis[2-(3-
N-ethylcarbazoryl)viny! ]benzene(BCzVB), 4—(d1—p—tolylamin0)—4’ ~-[(di-p-
tolylamino)styryl]lstilbene(DPAVB), N-(4-((E)-2-(6-((E)-4-(diphenylamino)styryl)naphthalen-2-
yl)vinyl)phenyl)-N-phenylbenzenamine(N-BDAVBi), #H=H#A = I FZ=A(JE £, 2, 5, 8, 11-Tetra-t-
butylperylene(TBP)), 3@l E 7 HFZAH (4= S5°], 1, 1-dipyrene, 1, 4-dipyrenylbenzene, 1, 4-Bis(N, N-
Diphenylamino)pyrene) 59| 2,5,8,11-Tetra-t-butylperylene(TBP)) 5& © >33t 4 3r}.

OFO

WFS (ML) A B Egshs I 235d = doh. TEFEN) 2 € 84 Ad d3S WAee 2R

=
d T dn. dE 5o, TFSEN)S d A Ad FFS 3 B Fs s
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© dH=d s TIeke AS 5

At

a7 AAel: & 2ol o)

B oame wul g os Awii
2 E7) 919 oA B, 1 o] ez} of ot

(gHdel)

Lo

=2
o
ol
it
rlr
pou)
flo

2 el o i mE 23 3EES 4
AAlde] 2 el 23 3EY FA WHo] o
1. Ao 1: -1 &4

,7-dichloro-9,9-dimethyl-9H-thioxanthene 10,10-dioxide (leq) ¢} 12H-benzolalphenothiazine (2.2eq)&
Qe ZglxHo] Pd(dba); (0.03eq), (t-Bu)sP (0.06eq) ¥ EFA(0.1IM leq A 715)S H71E thg 54
Tt 5 wtelgltl. 2o ® Y¥Asta MCE FE3ML THTE AT MgS0,= AxAI7| s

I xS A¥oz Bste] TD-1 (58 77.64%) S AT},

HRMS for CyHuN:0sSs [M]™ @ caled:752, found: 751

Elemental Analysis for caled : C, 74.97; H, 4.28; N, 3.72; 0, 4.25; S, 12.77

2. Al 2: -4 FA
4,6-dichloroisophthalonitrile (leq)® 12H-benzo[alphenothiazine (2.2eq) & Y& ZgF~Ho] Pd(dba)s
(0.03eq), (t-Buw)sP (0.06eq) B EF<N(0.1M leq Aok 7IE)& H7heh v SAIZE §¢F &7 wwkelgivt. e
o= Yrela M2 FEsta THTE HolFArh. MeSo,= AxA71aL Fd573

o] TD-4 (=& 55.7%) = A},

ol
o

e Agow ¥els)

HRMS for CyoHzoNsSs [M]+ © caled : 622, found: 621

Elemental Analysis for caled : C, 77.15; H, 3.56; N, 9.00; S, 10.30

3. 34l 3: TD-5 T4

2-(2,6-dibromophenyl)-4,6-diphenyl-1,3,5-triazine (leq) ¢} 12H-benzolalphenothiazine (2.2eq)& ¥& Z
2}2~F0l Pd(dba); (0.03eq), (t-Bw)sP (0.06eq) B =F(0.1M leq A%k 71¥)= H7HeE vt SAIF &<+
F udtalginl. Aeow Wzhela MR FESta EHF

2 Agor Heste] -5 (F8 71.4%)< AT

T2 AojFAtt. NgS0,= AxA7]aL AP 5 AL

HRMS for CssHssNsSs [M]+ © caled : 804, found : 803

Elemental Analysis for caled : C, 79.18; H, 4.14; N, 8.71; S, 7.98

4.

Jel 4: TD-6 73

2,7-dibromo-9,9-dimethyl-9H-thioxanthene 10,10-dioxide ¢} (leq) 12H-benzolalphenoxazine (2.2eq
Ze}2~39 Pd(dba)s (0.03eq), (t-Bu)sP (0.06eq) Z EFM(0.1M leq A2F 7155)S 713 3 54
5 ankeiitt. e om Wzbeti MR FEAL SHTE AOF

ALS AZor BEsle] TD-6 (58 68.7%) <3 AATt.

N mlo

ook, MgSO, 2 AZRA7)a 7erERHe & 2
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[0179]

[0180]

[0182]

[0183]

[0184]

[0185]

[0187]

[0188]

[0189]

[0190]

[0192]

[0193]

[0194]

[0195]

[0197]

[0198]

[0199]

[0200]
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HRMS for CoHyNoO;S [M]T ¢ caled : 720, found : 719

Elemental Analysis for caled : C, 78.31; H, 4.47; N, 3.89; 0, 8.88; S, 4.45

5. A4 5: TD-9 A

4,6-dichloroisophthalonitrile (leq) ¢} 12H-benzolalphenoxazine (2.2eq) < Y& Zg}~3o]| Pd(dba)s
(0.03eq), (t-Buw)sP (0.06eq) E ZF<U(0.1M leq A2k 715)S H7FSF b 5AIF ok 857 wuksigich, A2
oF Wk MR FEsAL SHFE AT MeS0,E AXAIZIAL BUSHE & AE Agor Eest
o] TD-9 (& 65.1%)S AU}

HRMS for CuoHzoN40s [M]Jr * caled : 590, found : 589

Elemental Analysis for caled : C, 81.34; H, 3.75; N, 9.49; 0, 5.42

6. Ao 6: TD-10 344

2-(2,6-dichlorophenyl)-4,6-diphenyl-1,3,5-triazine (leq) 12H-benzo[alphenoxazine (2.2eq)S ¥ =z}
Al Pd(dba); (0.03eq), (t-Bu)sP (0.06eq) H EFM(0.1M leqg AlSF 71¥)& H7HgE Tt 5AI%F

ol
(o]
rlet
Ju
B>

grepgitt, 2o WZstal M2 FEstal SRTE AT MgSo,2 AxA7)a ke 7d § s

Ho=w Resle] TD-10 (& 73.1%) = LU},

)

HRMS for CssHssNsO, [M]+ * caled @ 771, found : 770

Elemental Analysis for calcd : C, 82.47; H, 4.31; N, 9.07; 0, 4.15

7. Ao 70 TD-14 A

4, 6-dichloroisophthalonitrile (leq) ¢ 7,7-dimethyl-7,12-dihydrobenzolclacridine (2.2eq)S Y& Zg}~
ol Pd(dba); (0.03eq), (t-Bu)sP (0.06eq) & EF(0.1M leq Aok 7]5)S H7bsk t}& 5A7F B¢ &7

Wik, o WA MR FEHL FRER QAFAL. NgS0,2 ARAI N AAFRE F ANE I

Hoz REste] T-14 (& 77.4%)S Ay}
HRMS for CusHsiNy [M]+ © caled : 642, found : 641

Elemental Analysis for caled : C, 85.95; H, 5.33; N, 8.72

8. 3ol 8: TD-15 34

Wetdeh, Aeow Wzsa MR F%3)

I FHFFE AoFA. MgS0,.E AN 7| AUEFI T s 24
doz Haste] TD-15 (& 73.1%)S LA}

HRMS for CsgHusNs [M]+ * caled @ 824, found : 823

Elemental Analysis for caled : C, 86.00; H, 5.50; N, 8.50
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0209]

[0210]

[0211]

[0212]
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8. Aol 8: TD-23 34

a L i ) NC e
ﬁ(}cm - @S 7 @?
She f %’ %'KP}

(A-1 34

4,6-dichloroisophthalonitrile $(leq) 12H-benzo[alphenothiazine (0.9eq)S Y& =230 Pd(dba)s
(0.03eq), (t-Bu)sP (0.06eq) B EFM(0.1M leq AloF 7I5)& 7S th 313 &<t &5 wuksigint, g2
o Yztsta NC2 FEstal SHTE AoFAn. NgSo= AxA7]L A9SHe & e ddom #ed

o] A-1 (58 56.4%)S A},

HRMS for CouHi2CINSS [M]+ t caled © 409, found : 408

Elemental Analysis for caled : C, 70.33; H, 2.95; Cl, 8.65; N, 10.25; S, 7.82

(TD-23 ¥49)

A-13}(leq) 7,7-dimethyl-7,12-dihydrobenzo[clacridine (1.2eq)S& ¥ Z}2=o Pd(dba); (0.03eq), (t-
Bu)sP (0.06eq) E EFM(0.1IM leqg AISF 715)S H71e the 6A17F 9 85/ awsglet. Aoz W7sia
Mz F=dta SRTE AoFAT. NegSo,= A7l g & IAME ddo=m Fyste] 1D-23 (54
77.8%) & LA

HRMS for CysHaeNsS [M]+ © caled : 632, found : 631

Elemental Analysis for caled : C, 81.62; H, 4.46; N, 8.85; S, 5.07

_30_



[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

[0221]

[0222]

[0223]

[0224]
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9. 3ol 9: TD-24 34

(B-1 3)

2,7-dibromo-9,9-dimethyl-9H-thioxanthene 10,10-dioxide(leq)$} 12H-benzolalphenoxazine (0.9eq)S Y&

=g}~ Pd(dba); (0.03eq), (t-Bu)sP (0.06eq) & EF(0.1IM leq AleF 7]5)S H7FSE o3 4A7F &

5 WSkt Ao g2 YZketal MCE FE3Fal THITE AT, MgSOE AE:A7|a AgsHe &
o)

al
N Agom Bedte] B-1 (54 51.4%0)<% ASiTh,

2o

Y

HRMS for CsiHzoBrNOsS [M]+ : caled : 568, found : 567

Elemental Analysis for caled : C, 65.50; H, 3.90; Br, 14.06; N, 2.46; O, 8.44; S, 5.64

(TD-24 &A)
B-1(leq)¥} 7,7-dimethyl-7,12-dihydrobenzo[clacridine (1.2eq)& YL Za}~=e] Pd(dba); (0.03eq), (t-
e, Ao w Wyzhsu

dgos #Este] -24 (7%

rlet
Ju
;

Bu):P (0.06eq) 2 EFM(0.1IM leq Ao 7I5)& H7FE ths 6413 &<t

of
2

A}

il
)

MCZ FEET FHREZ AU WSO, XA BIEFE F

81.8%) AT}
HRMS for CsoHseN205S [M]+ * caled : 746, found : 745

Elemental Analysis for caled : C, 80.40; H, 5.13; N, 3.75; 0, 6.43; S, 4.29
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[0226]

[0227]

[0229]

[0230]

[0231]

[0232]

[0234]

[0235]

[0236]

[0237]

[0239]

[0241]

[0242]
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10. §4de 10: TD-28 34

s

(C-1 34

2-(2,6-dichlorophenyl)-4,6-diphenyl-1,3,5-triazine 2F(leq) 12H-benzo[alphenoxazine (0.9eq)S ¥ =g}
2230 Pd(dba); (0.03eq), (t-Bu)sP (0.06eq) % EFAM(0.1M leq AlF 718)S H7MsE O3 42413 59 357/
e =

wWHEEGITE, deo® W7bsta MCE FE3 SFFE AT MgS0,2 AZRA7|aL gSF3
Ayhoz Bt -1 (58 55.4%) S A3},

HRMS for CsHosCINO [M]+ @ caled : 575, found : 574

Elemental Analysis for caled : C, 77.28; H, 4.03; Cl, 6.16; N, 9.74; 0, 2.78

(TD-28 F4)

C-1 $H(leq) 7,7-dimethyl-7,12-dihydrobenzol[clacridine (1.2eq)& Y& Zglx=9| Pd(dba); (0.03eq), (t-
Bu)sP (0.06eq) R EF<M(0.IM leq AloF 71)S H7FE b 6A1XF &t 35 wwkslglth, 2o w2 W7hstal
MCE FZF3ta S/HTE AoAFTATE. MeS0,=2 AXA7|aL A4S/ & e Agdow et D-28 (7&
81.8%) < AATt.

HRMS for CsgHsoNsO [MI1+ : caled : 797, found : 796

Elemental Analysis for caled : C, 84.29; H, 4.93; N, 8.78; 0, 2.00

A% e A dAelm, g 2Ae Aol meh WAE 4 vk E, B ougel o Axde] ¥ 5
FEE I JlEoll LA b B L ARE o8] YR AWE ANES G4 & A 2o
Tzo] ThdE ARAE BATFOLA f7] WA WG mAel AEHl ARF 4L D 5 o

(222F 2ol
Ak

J=3 8hgE TD-1, -4, TD-5, TD-6, TD-9, TD-10, TD-14, TD-15, TD-23, TD-24, % TD-285 LFF =HE
ARZ AREste] Aol 1 x| 119] 7] A Ed A5 AlFst i
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[0244]

[0245]

[0246]

[0248]

[0249]

[0250]

[0251]
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TD-15

TD-23 TD-24 TD-28

) vlael SEHE TF-1 R TF-28 WYF SHE ARE ASSt] vae 1% 29) §7) AA BY £4F A
Aaiet.

of)

NC\Q\CN O N O CN
&S T "

AAlel 1WA 11 B Bjate] 1, 29] 7] A 2 2k shrlek 2ol AlEesit.

IT0 2 7]%< 50mm x 50mm x 0.5mm ZL7]2 Zapd oliazed d:Ly &35 ol&ste] 7 108 59 2o
s AAF F, 108 B ARG 2AEDL 2F =EAA AASL AF FF FAd 47 110 FE JHE
AT 110 2] 71 35 NPBE e SFste]l 40A 7719 4w FA5S T F, 4 U5 2
Foll mCPE s Skl 10A 779 Fs £65S A, Fe 755 A5l A4 getE £e v
el shghEat S AEQ] DPEPOE 15:859] SHIR F5Hste] 200A F/19 ©3TE ST, IS A

skl 10A A9 WA F95

=
of 371 EILL 4% ZHakel 3004 FA9 A4 £552 F45n, LiIFE 33}
A4 F, AL Fele] 12004 T A2 A& BT
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