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% A A

P79

ATE1

at7] ghsha 1= FAEE obl A ShehE

<3}ska] 1>

Ar1
X)m—N
\
Ar2
A7) gkek 1 =,
Arp 2 Arpe AR SPAoR ) X3 e vXSE ddr], X3 £ v A gE vielddr], X3 Ee vA
H  #Edd 7] (pentalenyl), A3+ E= HX3HE Adld#:7|(indenyl), I X HX3EH YxEY
(naphthyl), X3+ &= v|X|3kd ol&dd”](azulenyl), X3+ L= HX3E e d(heptalenyl), X3 L=
vl x]3kE QAthAld 7] (indacenyl), X3+ &= H|X]$HE obAv}2 € 7] (acenaphthyl), X3 = HIX3E ZFQ
dd 7] (fluorenyl), X ZT& HXSHE  HAdd”](phenalenyl), X3 T H[XSH HAGEHIY
(phenanthrenyl), X% T H[X3E oEH7|(anthryl), AT T HXSH Fo T
]

(fluoranthenyl), X3 H&= uwxgH Edddd”|(triphenylenyl), A3 T v|XgHE slolddr
(pyrenyl), X3+ = v]x3td Fg}o]Ald 7] (chrysenyl), X8 T v]x38kd }ZElA|d 7] (naphthacenyl),
A% T v XFE AL 7] (picenyl), ¥ T ¥ XE HAH L7 (perylenyl), X8 T

H| x| gkl slE}
Eﬂ‘éﬂ(pentaphenyl) A% Ee HX 3 6’]*}*1]é7](hexacenyl) A% = Hx3E IFZY 7] (pyrrolyl),
2% = vX3E FB3EA 7] (pyrazolyl), X3 55% H %) 3kE oln k&Y 7] (imidazolyl), X3+ Hi&= M]3
 oln &g é7](1m1dazol1nyl) A3 e X3 olw|thx ]E]‘:] 7] (imidazopyridinyl), X3} T B]X]
gy olu|thxy vt d 7] (imidazopyrimidinyl), ]?} = " AEE JEud 7] (pyridinyl), X3 =& HX]
e S ALY (pyrazinyl), AF £ 0 XSE vt D] (pyrinidinyl), A e H]XEE Hxolmtt
£97], g w=E fxgE A=A (indolyl), A% T #XSE F2d7](purinyl), Xg T w5
A

=897 (quinolinyl), X3 BE B[X3kE Ze&bAd7](phthalazinyl), X3 & H[X3E JAEA L]
(indolizinyl), =A% =+ Hxsd YZEYu)d 7] (naphthyridinyl), X3 F= #Hx3E AyEedr)
(quinazolinyl), X8 = v x8kd A =2]d7](cinnolinyl), X == v X3H ¢1th=Y7](indazolyl), X
3 == v x3kE JMeEA 7] (carbazolyl), A3+ T W[X3E #H X @A 7] (phenazinylene), A3 L& H]A|
3t HGEZT Y7 (phenanthridinyl), X8 &= v x8E dolgbd 7] (pyranyl), A3 = H|Xsd 2w
7] (chromenyl), X3 L= v XgE Febdr], 23 £ v X839 wWxzFebd 7] (benzofuranyl), X3 HEE
Hl x| gy E]eud”](thiophenyl), X3 &= H[X]$¥ wlzE] 29 ”]|(benzothiophenyl), X H= Y23
o] ~E]o}E£ Y 7] (isothiazolyl), X3 H= WX EE wlzo|n|tEA 7] (benzoimidazolyl), A3 TE& 2] 3
1&AE D 7] (isoxazolyl), 8 T BIXsd oWl ZE] Q3 d 7] (dibenzothiophenyl), X3+ T B]X3H T
1 z+2kd 7] (dibenzofuranyl), X X Egolxd 7] (triazinyl), X% T v|xH SAlUolE
A 7] (oxadiazolyl), A3 &= v|X3yE Aoixd, X3 Ee v[X]3E EgolEd, A3 EE H| X3 HE

d i A wE vXEE wWdEER D7) (phenonthrolinyl)gl, X8 i B X 8E C-Coold7] T A

T X C-Chpdl el 2ol 7)ol

l

=

O

1

oo
i

(ol

371 Ari 3 Ar,= AEA o R (optionally), @Y AFS &8t A2 d4d4d 4 i



A d

dld A7) (fluorenylene), X3 H+ H|X|3kE HAFEH DA (phenanthrenylene), 3 &= v X 3E <
7](anthrylene), X3 H& u[xg¥ E|dddddl”](triphenylenylene), X3 T WX 3}
(pyrenylene), X3 H&= B3k o]l Ad 7| (chrysenylene), X3 T HX3dE drddly]
(pyridinylene), X3 Z&= HX$E  Ie3A 7] (pyrazinylene), X3 Ee= H[XZE  Futdy)

et

= Hx3ke

fo

X1 A7), X3 F= ¥ xgE JZgd 7] (naphthylene), 3 = HXSE ZF 0
el

(pyrimidinylene), % i Wx3E F=dd7|(quinolinylene), X EiE HXEH FuZgddy)
(quinazolinylene), X% i B x| 7}3}}-%@7](carbazolylene) A% = v g guzE L)
(dibenzothiophenylene), X8 Hi= w3k ‘:]‘?ﬂ Fehd @l 7] (dibenzofuranylene), X3 Ei& H|X|3E Eg
olA @] (triazinylene), |3 H= HX3E A LA7], X3 £E HX 3 EgolEddr] e X3
EE HX 3 HEZHSIATIQ, A3 e HX3E CChpold 7] Ee X3 Es v X3 C-Codl Hl 2ot

7]l aL;
m 1 WA 3] Aerolar

71 AgE CoCeobR 7], X 8H CoCodlHIZotE 7], AZE CeCeolE 7] H X 3E Cp-Codl Hl 2ol H el 7] 2]

ol

AN Faas F Cli Bri -1 OV S|EE AT N0y olwlas]: ohulens]: Slmela: seee: 7
ZEATIY o] 4 &EAVY o9 ¢ QlAtely o]9] 5 EF(CrCopot) AR (@ Z7], CiCod=
A71, CoCopEAIE 7] CrCod71d 7] 554, -F, -Cl, -Br, -1, -CN, 3|=547], -NO,, otv|x7], ofnlt]

7, HEe, s, 2R ool o, 2EAIG ole] @ @ Qatelt olo] & F st oldow
3 G G271, CCen@EA7], CCpEAd7] 2 CCord?1d7]; Cs_Cao/\]%i%l'@ﬂ, C Gl E2EAY

71, Co-Cao0b2 7], CoCodll Bl 2 oI 7], CoCoob A7), CoCooobZ &A1 7] B Co-CooobB o] 2.7]; B 54 -F,
Cl, -Br, -I, -ON, SI=%47], N0, obvlmy], opulvwy], s=ebdl, dl=ekE, A2RasgY o9 o, %
EA7IG ole 4, el ele] @, (CuA7], Holw shfe] F A#H C-CoZA7], CrCodFA7],
GGG, CoCuBNET, CCobdr]l B GCealEl ROl F et olgex  A@w
CrCoN Z 2L 7], CCor ZRAALDT] . CoCoot 7], CoCodl Bl Z0F2 7] CoCoob 7] Co-Copob 22 A 7]
2 CoCootdMol 2715 FollA ey,

>(‘E

RN

v

71 Arp B Ar, T Aol® s, -Fr -ON; -NO» —Hol® dhvhe] -F& X3kel C-Ce% A 715 CoCoodll Bl 2ok
71 @ 44, -F, -Cl, -Br, -1, (N, 3|=227], -N0O,, ¢}u|x7], olultxy], d=gxl, seeE, 728
A7 ele] @, EEAIY oo &, Aol oo A, (7], A% st FR AFH C-Ce A7,
CrCoodTA17], CoCoo2AET], CoCaZ71'd7], CoCoobE7] B CoCoodllEl R0l 7] & Holx stUZ X 8he Cp-
CodlEl Rl 7], 2 o] Folxl wo2HE Hed Aol shute] WA 487 (electron withdrawing group) =2 X
28 CoCooobE 7] 0]t}

A7 2

Aol AelA,

A7 Aoy shte] Ax} 87178 -F; -(N; -NOy; -Hol= 3lue] -F2 89 (22 7]; SHring)-d4 €
AZA N& B3 G CuallElZotd 7] @ F54, -F, —Cl, -Br, -I, (N, 3|=2247], -N0O,, o}v]=7], o}
gxr], slegyl, sl=ekE, st2R47y oo o, #EAIY o9 A, xbely oo A, (A7, A
% dute] F&2 X C-Cn227], CCux@ A7), CoCuotB7] B CrCypdllH R 7] F 3t o]dom A
e - AARA NS TR CCudlEl 2ol 7] 2 o] Fof7] Lo 2 RE Melg, ol sgE.
AT 3

Al1Eel AelA,

g7 Aok sl dak #8717, F 0N -Folk shube] FR AEE C-CeE A 7] FE&4 7 (pyrrolyl),
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¥ 2}& Y (pyrazolyl), ojut}Ed (imidazolyl), olmt}E]d (imidazolinyl), ojmtizxTEHd
(imidazopyridinyl), o]vt}z3g]v|t)d (imidazopyrimidinyl), & td(pyridinyl), 3|2}Ad(pyrazinyl),
I u o) (pyrimidinyl), w®WZo]H|t}ZEY (benzoimidazoly), A=Y (indolyl), F&(purinyl), H=gld
(quinolinyl), olaFEdd, s ehglx]d (phthalazinyl), el =8 #d(indolizinyl), AY¥=gd
(quinazolinyl), Al&=@d(cinnolinyl), <t}=%(indazolyl), 7} (carbazolyl), ¥ Y}Ad(phenazinyl),
AW EZ ] d (phenanthridinyl), E#o}AXd(triazinyl), J#IAd(pyridazinyl), Edo}EA(triazoly) %
BlEgZEY (tetrazoly); @ 5424, -F, -Cl, -Br, -I, =N, 3|==247] -N0O,, o}v|=7], olu|tix>r], &=z}
A, slEgE, FIEEATY oY 9, EEATIU ol 4, Qlitelu o] A, (& ZA7], Aolk e FE
AEE CCnZ 7], CCp&EZA7], #Hd7], d=dr], StELAY], HIEHIY], Joldidr], Igudr], E
golAdr] & FHEY7] F Sy oo R XFE FELY], HEY, ovoEd, ouuEyd, olHtx
sy, olmtxIgwtd, Fgud, IAHxd, IdYrigd, dHxolvtEd, JA=d, Fd, FA=wd,
olxFEYd, TEEAd, dEdAd, AUEYd, AlEdd, JduEd, JEE, duxd, dAdEDYY,
Egolxd, FAuAd, EolEd 2 HEZHHY; 2 o]FoR FozRE Ay, oA 33tE.

A7 4

A1l AolA,

371 AAx shue]l Ax} 8717, -F; -CN; -Hox shue] -F2 X3 (&4 dAgdd, dAd,
Fuitd, FAxgd, olaFA=Ed, AUtEEd, Egoixd ¢ dzengEdr]; 9 T4, -F, -Cl, -Br,
-1, =CN, 3 =F47], -NO,, olv=7], obv|tx=r], 3=z, d=gtE, 72547 o9 o, £EA7Y o]
9o 4, Axkelut o] 9, CCp¥Z 7], Aok st FRE X3E C-CpdZ7], C-Cu@FA17], dHd7], U=
27], EHY], AIEEH L], soladr], IFAtdr], EgeiAdr] & shutEd7] F sty o] dow X3
ud, dAd, Ignigd, Asgd, oaFEdd, AVEYd, Egoixd, WxenvEdr] 2 Jhut
Y72 o]FoX Ao RHE HuH, ofvlA SFHE.

A7 5

A1l A,

A7) Holx shue] Azp 287174, -F; -CN; -CHF; —CHFy; -CFsy; 2 8b7] 3heh4] 2(1) WA 2(14); 2 o] Fo]

X FoREE HElF olulA 33E:

Zy2 Z1 Z1s 70

z z z z Zi
1 | AN 13 1 AN 13 XN Z11f\N
- " 7~ )\
’ " o * g * Zis * N/ Zy3
Z14 Z14
aEs Stera 2(2) 88t4 2(3) 15t41 2(4)
Zyq 2,
z “ Nt z N z )\
12 " 1
L U I \I )
* =
)\ = * = )\ )\
* N Zy3 N Z43 * N 201
Z12
sEs e StEra 26 S84l 2(7) sioAl 2(8)
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Zz I3 Z12 Ziz 213
Z41 SN Z14 Z1 N\ Z14 Zy4 N Zyy
Z * G Z
* N Zis Zis5 * N Z45
Zis Ziz Zis Zig
SHera) 2(9) SH8HAl 2(10) shstal 2(11)

Z45 714
Z13
I
*/‘\N Zy2
\
Zy4
318HAl 2(12) B18HAl 2(13)

7] gkekA 2(1) JiA 2(14) F,

In WA Zwe AR S®Hor, $4, F54, -F, €1, -Br, -1, -ON, 3|==47], N0, ofv]=7], ofv]t]m
7], =g, FEHE, 28T o9 A, EEAY o9 A, Qlibely o9 A, C(277], Holw
kel F= AZE G-CodZ7], CCuZEFA7], dd7], vxdr], tEHY], AdEddr], dolddr], ¢
td7], Eglelxdr] T hutEd 7]l

2736

Aol gloiAl,

471 Ary B Ary F Aol® sk, 2 oo WA £E717F AFE C-CootE 1L, oA SHEHE.

AT 7

A1l loiA,

371 Arp B Ar, F Aol® drh, 2 o1kl HA =8717F A3k sidr], X$E vpelsidy], X g U=
71, AgE kELY], AFE AdEHLY], AgE delydr] e AgE TFeddrlea,

A71 AR #8717F SEYd, AEAd, deuod, FAmed, oiaFsdd, AUEYd, Edoiad, wWx
olmtEU7] B AmEAY]; L FH4, -F, Cl, -Br, -I, -ON, 3|=5247], N0, obnlw7], obwtiw7], 3]
sehd, e, FFERAVIG oo 9, HEATG oo 9, <libolit o]9] . C(x%H7], HE Fhrte
F2 28 C-Cr@ a7, CrCu@A7], wld7], vxar], tEZY], AdE#d7], deladr], derdr],

EelolAdr] @ AMEY] F sh) ojgem Aad AU, WeHd, Aoy, Ased, olxdEd
d, AUy, Zgead, EolHd, MxolntEelr] W AuEAs R oFojx) FomyE Aduw, of
RIS

i)
i

AT 8
A1gel o],
sh7] gshal 1(1) & 38k 1(2)2 BAIEE, ofulA 3E:

<stst4 1(1)> <gheh 1(2)>



on
J
Jm

ol 10-1511169

Q ' (X1

B '.,:—(Rz)q

Arpi= A8 = WX ghE CCyobd 7] B A% = HIA S CCydllElZobd 7] o) aL
471 ke 1D 2 12) =,

Axrg] ¥ Bagls= X

Al

3 CoCypobd7lol L

R 2 RE A2 S¥Zo2 -F; -(N; N0y, -Ho% sty -F2 XgH (-Co&dZ7]; CoCodllElZolE7]; %
Fad, F, 01, Br, -, <N, SIEA7), N0, obrlil, opelnsl, Smeba, e, AzEash

ol9] &, =FEATIY ole o, itely ol8 o, (CepEA7], Aok dte] Fr AFHE -Co¥E7], C-
Coo =71, CrCo@EANE7], CoCo@71d7], CoCootB7] B CrCoodllHl ot 7] & Aol stz X 3HE C,-Co
FE| 2ol 7] = o] Fojx] FoRFE AYd HA 48&7](electron withdrawing group)°] il

p Hqe AR SHFom, 1 A 99 AGgroltt.

3T% 9

Aggell glolA,

471 Bk (D2 FAH AL, 471 88 1(D) < p7hel R & Aol shubs -ONQL, opwlAl sk

ATE 10

A8l olA,

7] s 1(2)2 ®AEaL, 7] ek 12) T p/iel R R a7iel Ry & Aol= shbs -ON]L, obiAl 3t

71 s (D& fAE L, 7] Adels AE dd7], whol# 7], A&E Yzdr], AdE JGE
271, Agd AGEAE7], AgE dolHdr] £ 2@ %—fﬁiflﬂ‘é 7191, opAl sHetE

A7 12

A8ael o)A,

A7) st 1(2)2 BAE, 7] AnE 9 BuEle AR Sgdew, X3H Hdr], XF } #5471, A
e yxer], X" <tEHY], X3 AGEHIY], X$H JJr 18d 7] e x3e % e#drid, ofwl
A e

A7 13

A8l o]

A7) skekd (DR EAE I, 47 Ands 2gE ddr], X3E mlolddr], X3y Jzdr], X3d gE
47, Agd HdELDY], XNgE Fdolyddr] T XoE ZFeddriolu, RS Yy, HATAd, g
ndd, FAsgd, olixdEdd, AUEYY, EFoAd, HlxonuEdr] E shEYY]; H F54, -F
-Cl, -Br, -1, (N, 3=ZF27], N0, olv]x=7], olntxr], =k azﬂ% Ft2EA7Y oo A, &
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%&7]]/}' o]-g] 037 ?_]/\\l'o]]/]' o]-g] ?::!], C1_Czooa]'7é7], 79'01113_ :5}']/]'9] F= i]:_% Cl_CZOOaL;Qﬂ, CrCzo%}%"]ﬂ, Eﬂ
g97], v=zdr], kELY], AdEAdY], selddr], dudr], EgopAdr] B shEAY] F sh o)
o= A Iud, gdeAd, dYrd, Awed, olaFEdd, AUEd, TEHAd, EgopAd,
AzolnthEdy] R AtEAV] R o] Folxl o rNE MEE Holw shte] A FE&r]olaL, pE 2, 3 E
T 491, okl EE.
3T 14
A8l hetA,

sheka] 1(2)= ®AIH AL, 7] AaE] 9 BaEE AR SHAeR, AgE ddr], AFE vel#dr], A
e gzdr], A%k tE-Y], ASkd AdEADY], AfE selddr] e Adkd EFeddriolal, R
2R MR FYHom, dud, dHAd, dutd, Fmed, oadAwd, AuEdd, ELopAd,
dzolwttEdy] 9 swEAr); 2 F54, -F, Cl, -Br, -1, -ON, 3=F47], N0, opvw7],
opmt:r], slmEhdl, slEEkE, JhERAVIY ol 9, EETIY ol 4, Qlatelut ofe &, CiCHpdA7I,
Aol shbe] F2 A&d G227, Gl #d7], y=zdr], ELY], AdEddr], steolud

7, My, Edeldy] @ AEy] F e oldew Agd A vy, Ay, Augd, A
A9, oladEey, ALY, TauAd, Eead, WxelndEds] ¥ sHEAsR olFod wo

25E dgd Hoj she] A 870, p B g AR AR, 2, 3 B 490, ofilA e,
7% 15

A4zl ol A,

7] Arp 2 Ary, T Ao s, A7) o]k el HAA =&7](electron withdrawing group) 2 *|3kd ¥

7], vpelddy], Uxdr], tEHY], ddEA L], gelddr] ke EFddrIl, oA st

fr

A7 16

A5l Sl A,

471 Ary B Ary T Aoz shue, A7) Aol she] HAF 42871 (electron withdrawing group) ® X% ¥
d7], "olddr], vyxzgr], tE-Y], dAdEH Y], Solddr] e 7oY., oA FHiE.
ATY 17

A1l SlolA,

A7) Arp B Ay T Aol s, A7) Holk shvbel A F871R X3hE Ady], wpoldldy], YzEr],
JFEZY], AGEALY], golddr] Ee ZFud7IQl, oA s3tHE.

37 18

ALl SlolA,

A7) Ay A AR SRdes, A9 ER nASE Ady), A% EE A8E GEEs], A8 2 )
g Erowds], A% wE aA@E AgEdds], 9 B AR ey, 9 mE uHgE e
Adelds], Ag Er wASE Holeldy], A% EE NABE Aol MUY, A8 = WARE e,
Ag e nASE A, A we AAHE oy, A wE wARE Awedd, 8 £E A
fu Ed, A% E wMARE Eolqd, A w w9 duzE Yy, A% Ex wA8E o
MEFds] w48 EE nAaE AdEsedsiely

7] Arp R Ar, T Aol® sl -F; -ON; -Holx sy FR AZE G-C@d7]; devd, A,
Jderitd, Ax=gd, oliFAwdd, AuEdd, EfoAd, WxentEdr] B sHEdr]; 32 T4,

7
B, ~Cl, -Br, -1, N, =227, N0, obmlwr], opultivs], =, s=gE, A=Basy oo 4,
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ole] <, Slabel} ol9l @, CCu@AY], Holw shte] FE ATH C-Ca@7], C-Ca2tFA7,
L QrERY], AdEY), steldds], dedds), EdelAdr] ¥ AuEAs] F skt ol
oz A MUY, A, Aried, Ased, oladweld, AvEd, Eeold, WzxolnT)
U7 9 HEQLE olFold ZomRE Add AdE shiel A4 £g/E ABE Hd,
197], ], ehEs], SdEdd), stolddy] mi e, obnA SR,

A7 19
Aol AelA,
471 Arp 3 Ar7b 9 Ao AAR, ofvA SHEE.
7% 20

Aol AeiA,

sl7] gkekal 1A Ux] 1 5 o

Ir

SR RAIE =, ofvlAl e

<sbsbd 1a> <55 18>
Riz Ria
L

o O

Q n
N

) OO
<sheb 10> <slaby 10>
X1 17 '—}(Xﬂm R”
<sheb) 16> <slab) 1P
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<s8H4 16> <554 1>

Ris Ri4 Rys Ris
o
w Y
R4 Ryg
Q O (X1)m—N\ (X1)mN\ Rig
() ) OXO
<z}ska 11> <s}sta] 1>
Ry2 Ri3
(=)o
R17 Rie
= HxgdE dAgydr], X3 £ bxadd edyddr], X3 =
Hix3E U2gr], X3 £ W X3 olEwdr], X3 e vXIE AgEd, X3 e v 3kE QA
971, A3 = v F3E oAy EE ] X3 e HxEE SFedr], XE e vxEE ddddr],
23t = v A 3kE HUEHE7], X3k = v A3kE otEZHY] X3 = v X3lE SR ddd Y], X3 =
= B xgE EdudeEdr], X3 e v 3 Foldldr], X e vX3E FAgtolAldr], A3 Ee |
28E UIZetAd 7], X8 e v x38E gAd, X3 == nxgyE gdygdr], X3 s v x3kE gEy
d7], X3 e vxgE dANE], X3 e vAEE gE5d7], X3 Ee= v Fsky vEEdr), X3 =
= "X gE omttEd ], X T HXSE onuEEdr], X3 T v X EE olv|vtxygudr], g
T B XY olmgEyEutd ], X3 EE v XstE mEydr], X3k e v xske mgAdr], A3k
e v XS Igutdr], g e v XSE dzojuttEdr], X3 e v EE AdEdr], AF e
v 218y Fdr], Xg e b A Fsgdr], A mE vASE Zgexdr], 23 £ 4X3E 2
=gxd7], X3 e v X gSE JzElgudr], X3 e v X3k AyEgdr], X3 e RS AE
#gd7], X L= vFSE uEdr], X3 e X SE JmEdr], 23 e v XSE Huxdar],
2% = HxEE JHEUdr], XE e v X3E golgtdr], X3 e HXSE aEddr], X3 E
= X" Feidr], X3 e X EE dzFed ], A3 e v EE gleddr], X3 e v Ed
WzEleHE Y], X3 =& HX3E o|AEolEUY], X3 T v XSE dlxoln|gEdr], X3 =& v X3
g o|HAIEY Y], X T vxEE gulxEeudr], X3 e v X EE guzFetdr], XE e HA
g5 Egoixdr], X3 e H[XZE SAtolExd ], X3k i WX IEgRd, X3 £ HxFd
Efol=d, 3 = Hxdd HEHE=Y = X3 == 813y fdESEdr|ola
A7 ZgE Hd ], X3k "Aged ], X" clgdAr], X3y yzEr], X3kd ol=ddr], X3d 3
gd, X duAdy], XFH olMUZEY], X3H ZFoddr], Askd Hdwdr], Astd AHdEY
d7], X3g ¢tEYY], X3E 2o dr], X3 EgAdddr), XsE dolgidr], xskE FztolA)
971, AgE YyZetNdr], x$E dAd, Xge ddedr], 28w dAegdldr), 23835 AxAd Y], Ag
H yEd7], 23E gErEdr], xS onuEdr], AsH ow|tEdr], g olw|tizyEtd ],
AgE  olwtzuutdr], 3tE Frdr], X3E gHAdr], XqE guirydr], skE #fzo|n
gZd7], XgE ALV, XN FHIY], AFE FAsdr], A3E LgeiKdr], XFEH A=A D],
gE YZEEgdr], x&d AUEedr], A3d AlsEgdr], 23 doEdr], x3d JmEdr], A
gte Huxd@r], x3kdE HdETdr], 3" golglbdr], A3E Azvdr], 3" Fedr], X3
zFetd 7], Xgd geddr], xgd Axeleddr], X3d oliEolEdr], X3H wlzoln|gEd],
2 3tE o)A EAY], XsE tdiFxE oddr], X$H tuxFetdr], Xstd Efolxdr], X3d Al
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ol£d7], A3E I, AFE EgjolExd, X3W HEHEY 2 AFH AGEFRI X3 4
47 Ry WA R AZ = R, F&; TFA -F ClL -Brs -1 -ONi 3|1=5247]5 -NO,; obul7]; o}
Hher]; slegxl;  dudE; glEEAVIY ol 95 &3
E(CeCootE)AE7]; GCondZ 7], CrCodIA7], CCeAld”
-1, -ON, 3l=547], -NO,, ofuxr], ofult]iy], sl=gizl, 3l=gtE, 7h2 547 o] 9
o] 4 o Qitoly} o]9] & F g oo r AFH (227, Gl FA7], CrCoZAd7] 2 CCs 7]
975 CCeor R, CoCorlEFR2LALDT], CoCaotd 7], CoCodlHl 2ol 7], CoCootB A7), CoCootd S
A7 = CeCeobBMAol 07 = F44, -F, —Cl, -Br, -1, (N, 3=F47], N0, olv]xr], otujx=7|, 3
=1, FEEE, JtEEAYIY oY o, &FEAIU olg ¢, ity o9 4, CCo¥ A7), HolE shite]
F2 23k C-Cao@ A7, CiCo&FA171, CoCaoEAL7], CoCoo71'd7], CoCootE7] B Co-Coodll Hl 2ot 7] &
st oo X3E CCoAlFRLUT], Gl EFRLANE7], CCootE 7], CoCodllHlZola 7], Co-CootBZ

g

71, CoCaootB 52171 B Co-Cooob A0l 2715015,

jut
2
o =

s}3h4 1A 2 1B Ry WAl Ris 5 Aol® shuh, sgha] 1C 2 1D] Ry WA Ry F Aol= sk, 34842 1E 3
1J2] Ry WAl Rig 5 Aol &uk & 3k 1F WA 119 Ry WA Ry 5 Hol% dhubs=, -F; —(N; -NOy; -4
L oshgel FR A3E C-Cep&Z7]5 CCedllElZoldr]; # 44, -F, -Cl, -Br, -I, (N, 3|=547],
-NO,, efrlw7], ofwltey], 3=k, FE=EE, FtERA7Y oo o, HEAVIV ol 9, litel o9
A, CCp&A7l, Holx 3hvhe] FR X&H (@71, CrCeuZIA7], CoCepdAd7], CCad7Id7], Cs
Coootd7] 2 CrCooall IR0t 7] 5 Ho = X3 CCodll Bl RO}V 2 o] Folx Fo R Add 7

O

2} 4=8-7](electron withdrawing group)©]th.
A7 21
A208e] 1A,

71 Arys ME SYHoR ) A8 e v X g ddr], A8 e Hx g yEdy], A8 B v g &

#gaﬂ@ﬂ, ilﬁi e aAed sdEddy], A% we uAsE deds], A8 £t uAad sghde)
7, A e wARE Add, A8
7 syl

%47 38k 1A 2 1BO) Ry WAl Ris & Aol sk, sk8hA 1C 2 109 Ry WAl Ry & A% sk, kA
1IE 2 179 Ry WAl Ris 5 Aol= st 2 548k 1F WA 119 Ry WAl Ry 5 Aol® dhvk=, -Fr —CN; -NOy;
-Aoj& el FR XFHE 027 FEod, dexd, dudd, FAEed, oidEed, AuEe
d, Efopxd, WlzelwgEdr] 9 suELr]; 2L F52, -F, Cl, -Br, -1, -(N, 3|=%247], -N0O,, o}
w7], ot wr], slEgl, FEdgE, JERAV|Y oo A, HEAIY ol o, ity ele] A, (-
Co@27], A% d}e] F2 X8E C-Cly& 7], C-Co@FA17], #d7], vdzdr], SEZY], dAdEddr],

erolﬂﬂ‘éﬂ, Jeadr], EgopAdr] ¥ 7}‘1}&"‘7] < oty oldew Askd vedd, dAd, dery
, FA=Eld, olaF=med, ﬁlﬁr*ﬂlé gebAd, Egopxd, wlzolvugEdY] B JhmkEAV]; 2 o] Fo
xl ?OETH d8s A4 #8719, OP‘ﬂﬁl shet=.

A7 22
A 2080l oA,

7] Arg7b -Fi =CN; -NOp; —Aol&= shhe] -F= A3 (-Co2d7]: dedd, ddAd, drad, A=

g, olaFEed, AuEdd, Edoixd, WlzomuEdr] # AmEL7]; R/ T&, -F, €1, -Br, -,
N, 3|==47], -NO,, ofvjm7], ofutmy], 3=y, s|l=dE, FFEEAV|IUY o]f] §, &I o9

_11_
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A, Aately ol @A, G, Holx Fuel FR XFE (%A 7], CCu&FA7], #Hd7],

we], GEYs), AdEddsl, seldds], Aerdsl, Eeebdds] 2 AELS F St olew A
gd Jdd, JEAd, JHuEgd, FAEdd, oiFEEd, AUETed, Zggxd, EolXd, HlFo]
ME7] W ANEAs]E olFold FomNE Aun Aolw shte) AR +871% Ay Hds, vols
g7, yzZey], QEHY], ddEH D], golddr] Ee FFdd7IA, olvlA sEE.

i

AT 23
Al1gel oA,
317 &eka] 1A-(1) EE 1A-(2)E FAYE, ofdlA 3FgE:

ket 1A-(1)> <ahat4 1A-(2)>

R1z
R1z

Rig
Rig
Q Q O Xm—N
X)m—N
Ary Ras
O O R22

A7) Beka 1A-(1) 2 1A-(2) =,
Riz, R, R & Ry AZ HgHo2 Jod, JeAd, dEvdd, FAzdd, olaFAsdd, AvEad,
EgjopAd, wlzelvthEdr] B hEdr]; % F5a, F, €, Br, -l N, 3EFAY], N,
ofmx7], olHt)wry], FE=Etdl, F=EtE, FEBAYG oo A, HEAY ol o, Qitelt; o] 9
C1Cood 7], Holm 3o F& X3H (oo ZA7], CCooZ A7, Hd7], y=xdr], tEHY], HdEYY
©

7, steladsl, setds), Eeelads] 2 splEds] F st olgen An| FHoyd, weAd, 93
MY, AEad, oadEdd, AuEaY, maRAd, EdopAd, WMxolndEds) @ AuEAs)2 o

Folx FoRHE Ag® A F87)o]ar;

A 2386l Aol A,
Riz, Rus, Ry & Rys AMZE HHYHo 2 -F; -CN; -CHF; —CHF,; -CFy; # 3F7] slsha] 2(1) WA 2(14); 2 o] F

o]z FOoRHE HelE olwlA FIE:

Zyp Zyp Z12 Z12
z z z z Zy
1 AN 13 1 AN 13 \N Z44 ‘ \N
= N * Z )\
* N Zyg * Z13 * N 243
Z14 Zyy
EENPIO) 3451l 2(2) 3h8rAl 2(3) 31514l 2(4)
Z44 Z1z
Zyy N Z13
Zyy \( Zy4 N\ Zyp
* =
*)\ Z * N/ z *)\ )\
N Z43 13 N Zy
Z1z
st2t41 2(5) 51841 2(6) 81841 2(7) 315141 2(8)

_12_
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Zo  Zis Z1p Ziz 213
Zi1 N Zyy Z11 N2 Zyq SGFRaT
= * Z Z
* N Zis Zys * N Zss
Zis Z13 Z1s AT
SHarAl 2(9) 3}5HAl 2(10) 3EHAL 2(11)

Z45 714
Z13
I
*/‘\N Zy2
\
Zy4
B18HAl 2(13)

371 ek 2(1) WA 2(14) 7,

In WA Zig& AR SJHoR, F4, F54, -F, Cl, -Br, -1, (N, 3|l=547], -NO,, obv|=7], opv|t]x
7], ek, deeke, JtERATIG olf] ¢, &FEAIU o9 §, RlAteld o]9] §f, CCydE7], Holk
shte] F2 A8 C-Co2d7], CrCypt=A17], #d7], U=Zdr], tERY], sAdE=ddr], steladr], ve
Hd7], EgobAdr] B shEd 7)ol

A3 25
2AHA|
273 26

AlLgel SlolA,

o

b7l X2, A E

rr

HI X3k g 7], A
edddl7|(fluorenylene), ¥ T Y3 FAFEdH DA 7| (phenanthrenylene), X& L= W] X|ghE b
A7) (anthrylene), X3 v X $d Ejddddd 7] (triphenylenylene), |3 E&= H|X|3E Folad
A7) (pyrenylene), A3 T HIX3E oAl d#Ao 7] (chrysenylene), X3 T v ItdAr]
(pyridinylene), X|¥ & wgkd IGALA 7] (pyrazinylene), A e HXIH Iw

E#d 7] (quinolinylene), X3 EE v x3H fﬂb}é—ﬂ‘é@lﬂ
(quinazolinylene), = = "X 3hE FhEd A7) (carbazolylene), X3 i HX3HE C]WlzE] L
(dibenzothiophenylene), *|3 H&= HX|3kel oyl zFehd A 7] (dibenzofuranylene), X3 =
olxld @M (triazinylene), X3 T HIXSE JupxdAr], X3 L= B2 3E EgjolE
EE HAEE HESGZLATIRI, oAl EE.

rlos

T vAghE U2e 7] (naphthylene), A8k Hi= B x| gl

3L =2
=

E g
— =

(pyrimidinylene), =X

il
= A8 =¢
A7) we A

gl

3T 27

A1l glefA,

_13_
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A7) Xp2, 384 5(1) WA 5(16) F o= R FAEE, ofHlA 3gHE:

Z4 Z, Z Z,
* *1 *

Z‘ ZZ 21 Zz O O ze
*AQi*' ) ZA 23 O ZG zs O "
Z3 Z4 Zs *! Z4 Zs Z4 Zs
Steta5(1) 3t8tAl 5(2) 31814l 5(3) 3184l 5(4)

Z4 Z, Z, Zs * Z4
Z * Zs Zs Z; Zs Z4 *!
3t8HAl 5(5) 318HAl 5(6) 318HAl 5(7) 3184 5(8)
23 Z3 Z4
Z4 74 2z, 4. 22 74 Z, | Z,
* *1
Z Z7 Z4
Zs Zs Z Zg Zs Zs Z; 8 Zs Zs
38HAl 5(9) 3t5HA! 5(10) 3EHA] 5(11)
Z4
Z3 | Z Z4 Zy Z4 Z,
N s o
Z4 Q O Zs * Q O % Q O *1
* *1
Z Z3 Zs Z3
Zg Zs ® Zs Z4 Zs Z4
S8HAl 5(12) 5}8¢A 5(13) SHErAl 5(14)
Z1 22 Z1 Zz
* \ p *1 * \ / *1
N
Z3 Z3
3}8HAl 5(15) S}atAl 5(16)

271 32 5(1) WA 5(16) F,

i WA Zge ME FHHoR,

o

T2 FF4as -Fr Cl; -Br; -1; =ON; 3=F247]; -NO,; olvi7]; opbv|tixr]; 3=gbdl; sl=g<s; 72y
A7 ole] 45 EFAIG oo & QlAtelut o9 ¢ (¥ Z7]; CC¥FAY; FF4, -F, -Cl, -Br,
-1, -ON, 3|=F47], -NO;, ohv=7], otutxy], sl=gixl, sl=gtE, 7t2Rdrv o9 ¢, &7 o]
v ole] & & sht oldo® A8he CCopd 7] B GCu&FA17]: CCpob 715 ComCop 3l Bl 2

9] oé h=i] /\ o
old7]; 9@ F4, -F, Cl, -Br, -I, (N, 3|=F47], -NO,, o}7=7], oiv|tr], sl=ebyl, sl=gkE, 7}
2247 ole] 9, HEAY ole] 9, <itelu} ole] &, C-CxRAT], CrCaZFHAZ], CrCuotE7] 2 O

CodllEl 2ot 7] F aht o d oz A3he CoCpotH 7] B CCpdlEl 2ot 7] 5 shte]at
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s 88 1 3 tEgte] AF AlolEo:,
w1 o 348kl 1 F Nipe] Aj Alo]Eo|t},

7% 28

273kl 21o1A,

A7) 7 WA e AR BPHoR, £ T4 -F; -Cls -Brs -1 -ON; S|=F27]; -NOy; obv]e7]; ofv]

EEA7IG o] o £FATIU o9 @ qlitely oo ¢ wdr], <d7],
715 wIEAIZ], AEA7), Z2EA7], F5A7] 3 AE5A7]; 44, -F, Cl, -Br,
A, EEIG o

i
d97l; SPud], Seeidds), EdelAdsl, AEUs] L AMHEAZ; 9 FRA, F, CL, Br, -l
(N, 3 =247, N0, olnw7], olutwr], F=gA, F=gkE, FA2EAIY olo A, HEAIY o]
abolt} 0]9] &, CCu@ 7] B CrCuZFA7] T s oldor A sdr], J=Zey, ,
HIEHIDY), FJoldldr], Z2oydr], degdr], Augdr], Edgdolxdr], A=Ay L FulEds);
T U], ofvlAl FEE.

A5 29

2
o
>
o

244
A5 30

A1l SlelA,
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50 51

56 57

59

_19_



62 =

64 —

66
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80

82
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84
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Va

100

A7+ 31

el
1o
TloH
23|

S
=

=
[¢)

I

7

A Aolol AMAE &

A2

A7) AT} 4]

A A28

o
=

ol EE A2
WA A24

=

R DE]
715o] Al
|

1

=

3|

A1

A|30%

o
=

3}

Kl

, A26

@

ol
e

3

o lejA,

@

A|31

L

%

Ho

No

7K

o
]
o
1
"
Njo

No
%

7% 33

o ShejAl,

Ry

#)32

7] oblAl sk}

g

23|

Ao

o lejA,

@

A|33

A7 35

o ghejAl,

@

|34
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471 w5 AL gF AmdelEE 2T, /7] T A
A7 36

A2l holA,

47 7%l W

ol N
o
bl
i
ol
=

S

2
N
i
o
ol N
=2
0%
N
o
2
=
X
b
%
il
o
bl
s
i,
2
%0,
s
o
N
i
o
[
>

BT 37

A6l holA,

A7 EgTol E3E Y] oAl s}tEe] TAES] A4S shal, Y] HHTol AN P =HES 9 2F
&, 7l g At

7% 38

#1363l o1,

7] BFTol 23E A7) opilA etEe] mUES] A4S shar, Y] w3Tol 7] 584 40002 FAH
= QEAA EE H ] 38H 4012 BAEE FEAA SFE F skt oS o 2§, 7] @
Eav

<&}s}4] 400>

Y - (Ary15)i
X 115

Arqq4—(Ary12)n (Arq111)g—Ar13

<gs}2 401>

(Arq2s)k
(Arq24))

Arqo3

A7) 88k 400 2 401 =,

Arip 2 Arppe AR 5”0z X3 B v X3 CeCepold 7] o] a;

=
i
=
B
==
=
e
o=
=
S
=
RS
=
o
f
>
fitl
iy
i)
ax
o
i
N
o
[
"
B
it
i
o
I
(=
ue
mwy
N
[
e
Y
it
A
e
=
it

% CoCyold 7)o ar;
Arigs 2 Arpre A2 SHA0Z ) C-CdZ7]olaL;

g, h i, ], kRIS M2 59

2

o2 0 A 49 Aol
71 AFE CoCeob2 e 7], XFEH CoCopolE7] 2 XEH C-CpdArlel X871, T4 -F; -Cl; -Br:

-1; ~CN; 3| =F47]; -NOy; obvr]; ofnlt)iny]; s=gkdl; sl=ghsE; 257G o9 ) &FEAY o
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o] & Qlatoln} ole] ¢l EF(CoChpol) A=) C-Cao2 7], CrCopZFAI7], CoCa@Ad7] 2 CCeo@ 71
715 A&, -F, Cl, -Br, -I, -ON, 3|=527], -NO,, o}v|=7], ofn|t]wr], d=etzl, d=ghs, 7h2ia
71y ole] A, #EA7IY oo o B atoly o]e] o F Y oldo R XFhE (e 7], C-Ced AT,
CrCooZ A7) R CConZ197]; CiCaNERLAT], CCaNERLEALT], CoCaotB7], CrCodll Bl 2ot 7,
CoCoooFEZ7], CoCoobBEAI7] 2 CoCoobEM ol 7] & 44, -F, -Cl, -Br, -1, (N, 3|=547], -NO,

!_":
o), opElil, Eeka, SEehE, ARG oo @, SEWG ol @, Aot ol 4,
CCeodZa7], A= 3ol FE X3d (2271, CCoEIFA71, CCoEAE7], CCoZ7147], CoCooot

7] 9@ CCpdlElZol& 7] F sl oldo i XeE CuCorEFRLA7], CCarZFRLEALT], CoCootE 7],
CoCoodll Bl 2o} 7], CoCooolB 7], CoCoroF A7l B Co-Cooob M1 2715 Fell A A,

273 39

238l oA,

A7) Ariy 2 Arp2 AR SEH o

Hd7], zgddr], AdEHIAY] e ol ddr]; k=

Hd7], UyZdar] 2 QtEZY] F sy olAo® XFd FHddr], yzddr], ddEHLAr], ZFewdr],
EE dgoldidar]ela;

Aryg WA Arpgg 2 Arpy WA Arpse AR SHAOR
Sd7), BEes] 9 ey F sh olgen A R

Hd7], yZEr], QtE™Y], Feldr], HdERdr] € EFedr]; #

Fa, BRA A, NS, Alohs], N0, ohuliesl, ohulEis], SmEl, SmeE, AERasy
ole] 4, &EAVIY ol9 4, Aitolnt o]9] A, C-Ceed A7), CoCod L], CrCod71d7], CiCo @AV,
Hd7], Uy=zdr], Y], soledr], AdEHLEr] 2 ZFowdr] T i oldew A3E FHdr], o
Zg7], otEHY], ol dr], HdEHIr] 2 ZFowdr]; &

* O’QQ

Arips 2 Arpr2 A2 SH™oR HdY], ody] e ZEg7|oa;

% ol

A7) KA1FOl, AT FUE, AT FEE 2 4T T 0% 2 AT R 15 BAG 2 J5E F Hol
% et Egea, 7] Ao el A% FUF, 4T $4F % AT 7% 0% L 4¥ 5% /158 ®
Aol e AsFel pERES EFE, 471 BF 4%
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[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

#7103

Z~AH(organic light emitting diode)& AFt33 X}iH Alekzte] Wil FEHGAETL 943 Rl
ofyel, FEAlzte] wEn, I, FEHd 9 SEEE 54 st At vhseithe AESs T
0]
AR
ARHARl f7] Whd AAE 7| AR oxtrt FAdEo] Qla, o] ojxt AN AZFET, T, WA
TS D ANREV SAHeR PAFE e FERE HE F Advk. AU)odA HAIZFES, THT 2L AR
TS FVIERER o|Fox {7] HEtEo|t)

7] g Ao s dYe oy 2

AT FEE ZE oA BEE L olF T 7 WY 248 AT

<3}ska] 1>

Ar1
X4) —N/
1/m \
Ar2

Arp B Arpe M2 SRHA0RE, A3 Ee X EE GCeotd 7] e X3 BEx H X3k C-Codll Bl 20} 7] o]

X2 A3 e HX3E G Cpotd 7] s X3 e B3 C-Ceodll vl Zopd 77| o] 3L

471 A3k CoCaotd 7], A3He CCodllHl 2ok 7], A CoCotEd7] B 2 FE C-Chodl el 2ot 7] 9
Holm shtel 87, T54; -F; -Cl; -Br; -I; -(N; 3| =F247]; -NO,; obv7]; ofn|t]iy]; 3l=ebxd;
sk FFEEAVIY oo o EEVIU o9 o liteluh o]e o EF(GiCeotHE)EE7];
CCo2 7], CCoEIA7], CoCadAd7l B CCe?1d7]; F54&, -F, -ClI, -Br, -1, -(N, 3=5F47],
-NO., opv|7], ofut]y], dl=ekxl, dl=etE, FFERATVIU o] ¢, &EAU oo o B Qlibolt o
o A F ol ® A& CCod A7, CrCa@FA7], CrCen@ A7l B CCo71d7]; CCor SRS
271, CoCorlZ22LALT], CoCpotd 7], CorCodllHlZolA 7], CCootZEZA 7], CoCootE 5471 R CoCootE A
710 B A, -F, -Cl, -Br, -1, N, 3|=5247], N0, ofr|wr], ofmlt]wr], =iz, sj=eksE, 7t
. EwEWIY o9 4, dAkelut oo 4, (-CeE A7, Aol® shke] FR A3 (-Cad
271, CCe@FA171, CoCe@AD7], CCe&7197], CoCaootE7] R CoCodllHlZolE 7] F sl ooz
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]
[0022]

[0023]

on

££40 10-1511169

H CGCorNEFZLAY], Gl EFRZLALDT], CoCoolE 7], CoCoslElRolH 7], CoCoolEZ7], CoColEB S

Al71 3 Ce-CooF A1 7] T dtelH,

71 Arp B Ar, T Aol b, -F; -ON; -NOy; - o]k shupe] -FE A%hE C-Cod 71 CCoodll El=obE
715 W F4, -F, Cl, -Br, -I, (N, 3|=547], -NO,, o}r|x=7], otvt|w7], sl=exl, sl=gksE, 7h=25
A7 o9 ¢, &4 o9 o, QAtely o]e] A, G-CeE A7, Aok st F2 X 3d C-CoodZ 7],
CrCood=A171, CoCoEAE 7], CoCe@71E7], CoCoootE7] H CoCoodll 2ol 7] 5 Hojke stz X34 Cpm
CooBlEl 2o} 7] & o] Fojx FogRE MEE Hoji 3l}e] HAF 428 7](electron withdrawing group) & X
35l Co-Coobd 7] el tt.

T ooE SWe w2, A1ds; 7] AldSel g z lzﬁ%; 2 A7 ARSH A7) A2HS Alelol A
A TS s ek, 7] 7150l 7] obiA &9t 227} AlsE.

n‘.““
mlo
—
o\
o
2
i
9(_5
&)
Ho
N
T
z,
)

e
of,
m‘o
e,
>
—
\?l'.
,
L
o,
= 4
\4
~L§i
o,
&
, o

<z} 1>

/

A7 gtk 1 7, A 2 A AR SPFoR, X3 e v X3 ool

==
CoCeodll Fl ZoFd 7 olar, X2 A §F B HIA3he CCeobd 7] B A% = v ShEl CyCopll| Bl ZoFE 717

= X3 wmE= HA3E

871 AFE CeCeotd 7], AZHE CrCodllElZold 7], Xhe CoCpotd A7 B X 3hel C-Coodll vl ol 7] €]
dojm shube] X&7|E, TFL; -Fi -Cl; -Br; -1; -ON; 3| ==27]5 -NOy; obul=7]; opn|t)wy]; 3| =ahxl;
s=gks; FFEEAVIY oo o EEVIU ol o Qlitelu ole ¢ EF(CiCpotHE)dE7];
C=Coo2 7], CrCodFA7], CrCopdALE7] D CCed71d7]; F424, -F, -Cl, -Br, -1, (N, 3|==27],
N0y, obw7], opmlt)ey], F=ekd, =EE, FFEHRAIIG o] A, HEA|U oo d B Qlitely o
o & F 3 oo ®E XFE CCaodB7], CrCeoZEIFHA7], CCaoEAE7] H CCoE71E7]: Gl EEE
271, CoCorZ22LALT], CoCuotd 7], CorCodllHlZolA 7], CoCootZZA 7], CoCootE 5471 B CoCootE A
71 R FFA, -F, Cl, -Br, -1, -(N, 3|=547], N0, otvlxr], epvtwr], sl=egbzl, =&, 7}
o, EEAVIG ol @, Axbol} oo &, (-CZA7], Holx dute] F2 AFH (-Ce2

A7), CrCoodZAI7], CoCoZd A7), CoCaZ71d7], CoCootB7] L CoCodllHlZolE Y] 5 3l ooz
3E CGCoNEELAY], Gl EZEADT], CoCaolE 7], CoCoslElRotE 7], CoCoolBZ7], CoCootBS

x
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[0024]

[0025]

[0026]

[0027]

[0028]

on
J
Jm

Si 10-1511169
A1 B CoCooob el 2715 = shued 4= it

A7 g 1 F, 47 A 2 A T OAdE 3, -Fr -N; N0y -Holm Ehuhel FE X3k
CCo¥A7); CCralElZo}d7]; 2 F4, -F, -Cl, -Br, -1, -ON, 3|==47], -N0O,, o}]x=7],
ofultiy], F=Ekxl, =EE, SHEEA A, #EA7IG ol A, atelyt o9 A, (oA 7],
Aol ahte] F2 A3HE CCaodZ7], CCadIA17], CorCan@AE7], CGCa®?1d7l, CoCootE7l B2 Com
CodlBIZold7] & Holx st X3k Cr-CoallHl R 7] & o] Fojxl FoaRE Ady AHoqm shtel 2

~
<
o
S

2

2} =8-7](electron withdrawing group)® X|3+e CeCeo}E 710t}

et

= o], A7 HoE dute] A F87]E= -Fi (N N0 -Folx dhue] -F2 X&¥ (-C227];
(ring)-8A YA2A N 3k CChpdllHl 2ol Y] 2 F44, -F, -Cl, -Br, -I, -CN, 3|=Z27], -NO,,
ofu|i=7], ofutny], 3J|=xl, dEEE, FHEEAV|Y oo 4, &EAIY ol ¢, dikely o] &,
C1=Cpo&Z 7], Ho® 3lhe] F2 X33 o227, C-CpEFHA17], CoCypolE7] L C-CypdllH 2ol 7] F

U ooldoes XFEI F-FA YARAIL NG T3 G CpdllHlZetd 7], 2 o] Fojzl FoZRy Aud 4 9
=
d Fdde] mEd, A7) gk 1 5, A7) Holx shve HA FE7)E, -F; -Ny -Hox ] -F= A
3 GCreZ7] HEY7](pyrrol yl) JgtE Y (pyrazolyl), olvthE Y (imidazolyl), olntpEeld
(imidazolinyl), o]v|t}z3]2]td (imidazopyridinyl), o]v|tbz3] |7 tid (imidazopyrimidinyl), IJZ/td
(pyridinyl), A (pyrazinyl), " (pyrimidinyl), x| thEA (benzoimidazoly), A=Y
(indolyl), F&d(purinyl), FHE&d(quinolinyl), ol&FA=dd, Z@&bAd(phthalazinyl), S1=8AH
(indolizinyl), FAv=E2d (quinazolinyl), Al=#d(cinnolinyl), olt}Z£ 2 (indazolyl), FhEd
(carbazolyl), #HYAd(phenazinyl), W EzZt]d(phenanthridinyl), E#o}xd(triazinyl), IZt}Ad
(pyridazinyl), Eglo}Z£U(triazoly) ¥ HEZHZEHY(tetrazoly); ® F44, -F, -C1, -Br, -I, (N, 3 ==
A7), -NOp, oFvx=7], olutnr], d=g, J|=EkE, FFEEAT|Y o9 i, &#EAIY o9 ¢, <Aty
o9 A, (&7, Aolk 3ol FRE X3 (& 471, GCreFA7], wldr], U=Zgr], tEZFY],

sidEdd7], stolddr], FLuds], Eeobdr] R swkEAs] F sht ooz Aaw AgUs], dg
£, olntEd, ovtiEeld, ojvtkasleld, ojvtkaslelvidd, seltd, MeAd, Loy, W
ZoluhEel, A8, Fey, Awed, oidued, xuaAd, QEAAY, AdEay, Awed, o
29, ey, Y, SREdUd, EeolAd, detAd, oS @ HEGEYR o|Fozl 7
oxynE Agd 5 i

TFAReE, 7] st 1 F, A7l Holw el AR 87)=, -Fr -ON; -Hojke shute] -FR X|3kE C-
Cod7l; FEvid, IgAd, devnd, Axsgd, oaxFead, AuEFad, Egoxd % WxolvtZE

N

d71 # T, -F, -Cl, -Br, -1, N, S|=547], -NO,, obv|wr], ofn|tjwr], 3=k, s|=esE, 7h2
HA7IG ol 4, EFA7IY oo o, ditely ol A, C-CodZ7], Aok she] FR A g G-CotZ
71, CCe&ESA171, #ld7], vzdr], kE"7], sdEddr], delddr], deridr], Egedr] 9 7t

WEQ7] F S olgen AgE MUY, deAd, Wvtd, Awed, oladwdd, AvEed,
HolAd, WzolngEds] U AEA/ 2 o|Foj7) ForRE NuE 4 glen, oo FEHE AL of
Y,

e Pddel W, 37 S84 1 F AHolm shtel A% 4
shek4) 2(1) WA 2(14)i 2 olFeld FomyH dud & gtk

lm

£71%, -F; -CN; —CHsF; -CHFy; -CFs; 2 3}7)
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[0029]

[0030]
[0031]

[0032]

[0033]

[0034]

SE550] 101511169

Zyy Zyz Z12 Z12
z z z z Z

11 AN 13 1 AN 13 XN Zyq | Ny
P /N * “ )\

* N Zyy * Z13 * N Zy3

Z1s Zyy
Stera 2(1) 31514l 2(2) 3184l 2(3) 3tata) 2(4)

Zyy Z12

N Z43 N Z
Z12
S8HAL 2(5) SHeray 2(6) SH8HAL 2(7) SH8HAl 2(8)
Zi2 I3 Z12 Zio  Zgs
Zy4 N Zyy Z11 N\ Z1q Zy AN Zy4
> Z =
* N Zis * Zss * N Zis
Zis Ziz Zis Zig
2HEEA 2(9) 3tstAl 2(10) 5H8HAl 2(11)
Z1s 714

271 ek 2(1) WA 2(14) F, Zn WA Zise
471, N0, obmler], elwtiny], d=ehzl,
Uoolel A, CCpdZ7l, HAm s FR A3kE (227, CGCodFA7], #Hdr, JZzEr],
R{EFY], AdEHYY], stolaldr], dEvdr], Egoixdr] e FhEdr|d F 9l

dE Bol, 47 3] 2(1) WA 214) F, Zn WA Zpe AR SPHOR, Fh, FFA, -F, €1, -Br,
-1, N, B==27], N0, obulw7], opvltr], d=ekxl, dl=gkE, st25Ad7ug o9 ¢, E#EAIY o]
woole] ., wgr], ddr), =], Rdr], Agr], WEAY], dE5A7], Z2FA

A7), A=A, AL, Gy, ey, sidEdds], solddr], Wdr], Eepdr] wi shu
d 5 Qo oo BAHE AL opy,

47 B8 1 F A7) An 2 Ar 3 A% sk, 2 ool A% #8717 ABE GCueld Y F Atk

o
2
>
9
4z

ol

A 5o, 47 Ar % Ary F AHolE shibs, 2 olge] A £8717k AsE A9y, AE weldds], X
A pEdr], AgE AdEdd], A9 el A9 Freddrlels, 4
g7 d9ud, sed, g, Ased, oadEdd, AtEd, Edoid, Wl
SEQY] % AHEAZ; W F4A, F, C, Br, o[, -ON, SIEZAY], N0, obvlaws], ety H=
A, SEehE, BTG o] @, FEWL ool 9, Qatelt ole] &, (%A, HAAE St F
2 AT -CRA7, CrCaHA), W7, uzes], skEYs], sidedds], stelads], s,
Edoldr] 2 AuEAs] F st olgom Agd seud, deAd, sgvid, e, olad)sd

d, AvEDd, Zged, Edobd, WxlndEds] ¥ AuEAs;E olFold Loy Ayl



[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

on
J
Jm

ol 10-1511169

S
71 3hekA 19 oltlA SE F Ar B Ar, T HoE shube, s viep e Hojk sy Al 487]
(electron withdrawing group)® X3+H Ce—CepolH 7ol 22, A7) oA 3gE2 317] 3sky 1(1) T+ 3}s)

2 122 28 F 3

<skat4 1(1)> <shet4 1(2)>

/

\ N
S0 1 OO0
371 38k 1(1) ZF, Ao A8 B HRFE G Cyroldr] e X3 s U X[ $E G-CyrdlEl2otd7|o]x
(3] 1D F A FE3ke vhe Fx2): A7) e 1) 2 12) F, Axg % Bagle A3E G
CxotE710laL; R, 2 RE ME SF o=, -F; -ON; N0y -Hol% shte] -F2 X188 C-Ceo @271 CoCo3l
HRoldr]; 2 F44, -F, Cl, -Br, -1, N, 3=%47], N0, obv=r], opvtmy], =gk,
sk, FFEEAV|UY o] §f, EEAVIU ol &, Qlitolut o] &, CCedH 7], AHolx shte] FR A
FH GCeod 27, CCenZ A7, CCoodAE7], CCol71d7], CoCpotB7] 2 CCodlElZolE 7] 5 Ao
= YR XFE CCedllHZolE 7] 2 o] Fo Fo2HE MelwE Az 4=87](electron withdrawing grou
polal; p % g AR 5EHoz, 1 A 99 Aol
271 8k 1) 2 12) & AR 8716 ek GAg e e uks Fxdv
dF o, A7l oAl FES, 4] g (DR FAHL, 47 g8 1(1) F ple R § A= &
Ui N & Tt

EE, A7) oA e, A7) S 1(2)= #AHAL, A7) #E 1(2) F p/lel R B g/l R, T A0

A7) B8k 1(1) & A Axel=
stel dEA DY), AsE dgolEd

i ©

W, A7) obAl Betee A7) e 1(2)2 #FAIHA, 7] ek 1(2) T e
# , AgkE wpeld Y], Mg yEdEr], A GE-Y], AgE
e A EFeAdd & v

T oE el wEw, A7) oAl setee, 7] sEA ()R FAE, 7] Aaes Add Hdr],
28 wholsdy], AgE “EZEr], AgE dELY], Add AGE D], A" spolHdy] E= AgE
EFeddrlola, R deud, dHAd, dgvidd, Fsdgd, olaFwdd, AUEud, EgokAd, Wl

ZomgEUy] 2 JMELD7); @ F¢4, -F, €1, -Br, -1, (N, 3 =Z27], N0, ofv|=r], ojw]tjx7],
sl=gbyl, sl=gkE, Jh2EAVIY oo 4, EAVIY o9 o, ibolit ool A, C-CpEA7], Aol st
o] F2 AFH C-C0dd7], CCu&A171, wld7], Yzdr], tE-Y], AdEY7], seladr], IFArd
71, Eglopxdy] 9 shkEA7] F b oldo® X3ke wEdd, dexNd, dendd, FEgd, olkd)

Seld, AGEd, e, Eeobd, MaolntEds] U shlEdslE olfeld Foryy Hed
Holw shtel WA £87101m, pit 2, 3 EE 41T BW, pi 299 AFEY 5 Ak,

Eorhe FHde mEw, 4] ok g 37 Sk 1) EASL, 4] Ave 2 Bues AR 5
CECEREER 1@71 q@ vholsdy], ABE GEEs], Agd dEDY], A8 AGEdDs), A
8 speleldy] wE 2@ = Seeld, detAd, Sevid,

r&ﬁ
i
-
to
=)
i
)
o
=
=
2e
&0
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[0046]

[0047]

[0048]

ﬂiﬂ‘é olaFEYd, AUEdd, EFelxd, WlzolnttEdr] @ JMmtEA7]; H F54, -F, -Cl, -Br,
-1, -CN, 3 =5247], -NO,, olrlw7], outwy], =gk, =g, 72857 oY &, EEA7Y o]
o &, QAtely o]9] &, CCp¥7], HAX stue FE XFH (a7, CCp&IFA7], dAd7], U=
g7], SEHY], AGEHDY], soladr], Y], EgoiAdr] & shtEdY] F sty o]dom X gH
Jod, dgxd, deugd, FAEed, olaFEgd, AUEEd, ZEIAd, Egoixd, Wxo|u|vE
d7] E FhEYV R olFofz o RRE dYE Hox 3y HA FE7]ela, p ¥ gv AR
Eg¥or, 2, 3 e 4Q(E B, p ¥ o 29), o} FFEY F A

71 88 1 %, A7) Ar B A, 5 HoE Shve, et bkl 2 Aol s WAk 87](electron
withdrawing group)® X%l ¥ d7], wvlolddr], UYzdr] <tELHY] HJEHIY], dolgdr] 2= 2572
dd71d 4 g,

A, A7) Bk 1 F, 7] An 2 Ane AR 59z XF e vAEE Hdr], X3 =5 v 23
vpolzd ], X3 = v X gE Agdd 7] (pentalenyl), X3 E+= H]X3E Addd 7] (indenyl), ¥ EE=
H X 3kel W2 E 7] (naphthyl), ilé& e HXEE olEdld 7] (azulenyl), A& e HXZE Fayd

(heptalenyl), X3 L= H|X]gkd Qb d”](indacenyl), A3+ &= B]X|3E ofA| U2 E 7] (acenaphthyl),
A3 = v A3k %—‘jroﬂﬂéﬂ(f vorenyl), X3 = v]X3kE Fd@ld 7] (phenalenyl), X3 E&= H]X|$
H ddEdd 7] (phenanthrenyl), X3 L& H]X|3d SEH7](anthryl), X3 e HX]3E ZF 0 TE Y]
(fluoranthenyl), =A% Zx HXgE EdAddd”](triphenylenyl), A3 Z& HXFHE  Ioldd”]

(pyrenyl), X3 T H|X3® Fgo|Ald”|(chrysenyl), A3 He H|XFE UXZERX

= J'd 7] (naphthacenyl),
g T vXFE A7 (picenyl), X¥ == v XSH HAHd 7] (perylenyl), Xg &

= oA gE Ay

794 ”](pentaphenyl), X3 HE= H]X]3H ﬂ‘*}*ﬁ]‘éﬂ(hexacenyl) gk e v A%y 9297 (pyrrolyl),
A% E= vXZE getEY 7] (pyrazolyl), X3 EE H[XEE on|tE Y 7] (imidazolyl), A3 HEE H| X3
H olmtrEeld 7] (imidazolinyl), X3+ T 8] X 3k% O]U]E‘rJ.J]E]E]‘éﬂ(1m1dazopyr1d1nyl) X%} i HA
ge olmthxF v d 7] (imidazopyrimidinyl), X8 E= v X&E d2vd 7] (pyridinyl), g EE= H]H
3t FgAEd 7] (pyrazinyl), X3 s v X3E FZ o7 (pyrimidinyl), X3 EE B[ X]3E dllzo]n|t}
4971, A% E= HA3E 1EY7](indolyl), A3 EE WXZE FI7|(purinyl), X3 HE A3
HA=ed7](quinolinyl), X% Hx HX3E zZeeAd7|(phthalazinyl), ]% EE R EE sy
(indolizinyl), A% X& HXZIE YZEE Y] (naphthyridinyl), X3 T v]23F Ay dr]
(quinazolinyl), X8 = v]Xgd A7) (cinnolinyl), X8 L= v]X e A=A 7| (indazolyl), =

2]

3 e HA$E FpEY 7] (carbazolyl), A3 e W X$E A UAd A7) (phenazinylene), X3 EE H]
23 W FEZ| D7) (phenanthridinyl), X3 T BX8E o]z} d 7] (pyranyl), X3 T v]X3E 24
97| (chromenyl), X3 E&= HXZE Fepdr], AF e v X3E WxzFEd 7] (benzofuranyl), A3 HE+
Hl x| gy E]edd”](thiophenyl), A3 = H|X]3¥ wlzE] 299 ”]|(benzothiophenyl), X% H= W]x]|3k
o] ~E]o}E£ Y 7] (isothiazolyl), X3 Hi= H| XS wlzo|n|ttE A 7] (benzoimidazolyl), X3 & H

ol =
E

N Ol

15
o] FALEY 7] (isoxazolyl), A¥ H& H|X|3kE twlzE] 29d”]|(dibenzothiophenyl), X3 HEi&= WX 3HE
Wl z=5Fekd 7] (dibenzofuranyl), X8 = H|X3E Egolx|d7|(triazinyl), A3 EE HX$E SAlT]ol=E
7] (oxadiazolyl), X3 E= HX3E FvAd, 3 Ex= v X3y EgolEd, X3 = v X3 HE
g=d == X3 == v)x3d HdEEZd 7] (phenonthrolinyl)old, A7) Ary & Ar, 5 Holk® sy, A
712 AgE Adr], blolddr], U=xdr], JQEHY], AGEHL],

solddr] ke EFeddrd + vk
s E°l, 471 & 1 F A B Ane AR FEHCR, A8 £ HAEE ddr], AS £ HA 8w
wxgr], A3 mE vX3E E£Fewdr], AF e vXSE AdEYdr], X3 = A3 FEHY],

r]
= i, Fr 0N -Ae® shube] FR A8k CCyndE 7] dlEud, deAd, Fevitd, FAxsed, o
aFEd, AUEEd, Edoixd, MzemtEYr] 9 sEY]; 2 F54, -F, Cl, -Br, -I, (N, 3|
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

S847], N0, obelis], obuldws), Slmebi, SlmebE, FREAIL olg ¢, HEN/L o9 9,

ot} old] &, C-Cx@AY], Holw shbe] P2 A#H C-Cu@D7], CCa@FA, AW, Utz el

71, dgEdd7], stoldr], dEudr], EdopAdr] # shELY] T sk o)dew AdH dud,
deAd, duidd, FA=ed, oladmeld, AvEdd, Efod, WxongEdr] 2 smEdr R
o] Folxl womFE AuE Aok s A 8r|= AgE Hdr], welHdr], Yzdr], GE-Y], ¥
JEHYY], gelddr] ke EFeddrd & At

S, 7] S84 1 F, A7) A 2 Ant B 2goE AR 9429 & A

i

A el wEM, 7] opulA setEe ] ek 1A WA 1T T ol shuE gAE ¢ gk

<shst 14> <s}st4 18>
“MM “

(Xw)m—N
<sheta 10> <ghetA 1>
“ “M
<shet4 168> <shet4 1>

<ghetA 1>

Ris Ri4 Rys

“

(X1)m—N

<5844 11> <384 15>
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[0060]
[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

S55461 10-1511169

R1z Ris
Q Rqq O Ris
atete
O O Rig Q Ris
Ri7 Rig

471 S 1A WA 1T F, Arpell B AR e vE e

s}sh2] 1A 2 1BO] Ry WAl Ris & Aol® atu, sk8ha] 10 9 1] Ry WA Ry F A= s, shsh2] 1E B
179 Ry WAl Ry & A= skt 2 848k 1IF WA 119] Ry WA Ry & A% shbe, -F; -ON; -NO»3 % ¢]
ot FR X3 G-Cod A7l CoCedlel 2ol B F54, -F, -Cl, -Br, -1, -CN, 3|=547],
-NO., oFn|w=7], opwHi=y], =gk, dl=uhE, FhERATIUY oo ¢, HEAVIY o9 ¢, <litel o9
A, GCe227], Holx d}e] F2 A3E (227, C-CaoZFHA7], CCoZAE7], CCon7197], Co
Coold7] H CrCoodll 2ol 7] F Hoe slutE X 8he (ool BRIV 2 o] Folxl o2 RE Meg #
2} =87](electron withdrawing group) @ 4 <l
& 5o, 471 884 1A % 1B Ry WA Ris & Aol sk, 348k 1C B 1D9] Ry WA Ry & Aol 3t
v, skekA 1E 2 19 Ry WA R T Aol® sk B skekd 1F WA 119 Ry WA Ry & Aok sk,
-F5 -ON; -AHol® shute] -FR 288 oA 7]; Feitd, deAd, Fdguod, FAzed, o/iaFEed,
AvEed, EdopAd, Wixe|nthEdr] 9 smpEdr]; @ F544, -F, -Cl, -Br, -1, (N, 3=547],
-NO,, of|w7], opvltey], 3=k, FE=gE, FtERAVIY oo o, HEAVIY ]9 9, <liteli o9
, GG 7], A® sl FRE A8H 2 d7], C-CnZFA17], w97, dZdr], FEHY], ddE
gdd7], soladr], dEdr], Efexdr] 9 smtEdr] F skt oo w A3ke dEvd, FebAd,
deudd, FEed, olaFEed, Uz, ZEeAd, Egolxd, HlZxo] lt} A7l 9 TS
2 ooyl worKE HeE HAx F£87Y F lov, ol dAHHE AL ofyrt.
g2 pddo] wEw, A7) 38k 1A WA 11 T Ares, -F; -ON; -Folx dhue] F= X8 (-Co 227
Jdeigd, dgdAd, dngd, FAxad, olaFEdd, FAUEed, Edeixd, WlFzomtEdr] 2 Jlu}
Z47); @ F54, -F, C1, -Br, -1, (N, 3=F47], -NO,, o}v]=7], opv|t]y], 3=k,
2EA7IY o] ., HEAVIU ol9 @, Qlitelut o] A, (¥, AHolx skt FE XEH (o
A7), CGCuZFAI7], #d7], vdzdr], kELY], ddEHL7], dtelddr], dAdr], Egeoxdr] 4
ﬂﬂ}i"‘ﬂ T sk oldow Age wEod, deAd, dEuod, FAEdd, oihdAEdd, FAvEdd,
geEpAd, EE]OW , HlzemtEdr] 4 ﬂﬂ} A7 R o] FojF o RFE MuE Aok sl izt
T%ﬂi A3 Hd7), wloldld ], y=Zdr], ¢EZY], dAdEH7], Jolddr] E EFeUdrd S
Ao, ol ?ﬂ@ﬂ% AL ot

Q T mEw, 7] obvlA SFEL, A1 A (D) EE W) EAD 5 9

lli

=

<g}shA] 1A-(1)> <3}82] 1A-(2)>

R1z
Q )
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

on

£=4d 10-1511169

F71 88k 1A-(1) R 1A-(2) F, Rz, Ru, Ry R Rus ME SHHoR, deud, deAd, d7
nyd, FA=ed, olaFwmed, FAUEd, Eoixd, MxomugEdr] % smEdY]); R Ta, F,

-Cl, -Br, -1, -CN, 3=547], -NO,, olv|=7], ofu|tjy], d=gkxl, 3l=gE, FI2EHAV|Y o9 4, &«
FA7I ole] A, Aatolut o] A (% A7, A% el FE AFE CG-CdZ7], CCad=A17], =
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w BAA T, AASE (@ A7I(EE GCoZA7D e TAHY d=2s vd, oY, Z2d, oikd,

4715 -NOy; oFr=7]; ofH|T] e

U ool9] o EF(CeCaot)AE7]: G CalZ7], CrlaZTA7], Gl AE7l R CCo2?1d7]; 54,
-F, -Cl, -Br, -1, =CN, 3|=527], -N0O,, ove7], ofult)ey], d=ehxl, d=ekE, 252470 o9 o
SEZA7I o] ¢ B RlAkoltt o] ¢f F sht o] o ® XFhE C-CeE 7], CiCa@ITAI7], CCoEAIEI
2 CrCeo27197]5 CoCaNlFRZLAT], CoCa N FELALT], CoCeootd7], CCodll Bl ZolE 7], CoCool 2271,
CoCoooFE S A7l & CoCooobBA0) 97); & F54, -F, -Cl, -Br, -1, -CN, 3|==247], -NO, o}v|x=7], o}
twr], =g, slmgE, Jt28arg oo o, EEAY o9 9, Qately oo A, (-CeZ A7, A
o= 3l FR= Agd (-CeZ 27, CCeuZFHA7], CCeZAE, CCeZ71d7], CoCeotE 7] Z CoCoodl
H=old7] & 3t ooz A CCorlER2ED7], CCeAERZLEAL7], CCaolE 7], CoCodllH ol
71, CoCaootE71, CoCaootEEA 7] R Co-CooobdMol 27]; F shvta X185 Zlelt},

B BAN F AR C-CaIA(EE OCRFAVNE AR, AL FET sk g2 MABE (o
279Dl AL AR, o)) FAH oAZA, WBA, NEA, o|XZEASA, Fo| fa, $7] AIA

1 F Helm st olgel FadAt e ABY (Cu2U7e A s AR 2D
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s shRA el Ag) 2 A8 e
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7l NERGDY] F 7‘4014— sl o] aFe] FAAAE AEd X TE C-Ceod 7Y E9-¢ uizrlA| e XS &
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2 HAA F HAEE CGCoAlERZLALYE S ol i oFAFES 2tH, WIFE nEeE ofd 1y ¥
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o Bl
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[0258]
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o Pd(PPhg)s, K,CO3 O
s i o VaVaWs
\
0 THF/H,0
) AW,

‘OQF
N
H
S 4-1 ~

gate 1
F70A 3-19] A
Z A 1-1 8.60g(20.0 mmol), FAHA 2-1 5.66g(20.0 mmol), Pd(PPhs),

(Tetrakis(triphenylphosphine)palladium(0))1.15 g (1.0 mmol) 2 K,CO; 8.29 g (60.0 mmol)-S THF(E|E2}3]
ERFE)/MO0 (2/1) EFEY 50 mLe} EFFSE F, 70T oA 5AIFE Fob wWEgith. o] 2HEH F53 Z3hE
S A2 AN -, & 50 alek HeldelHZ 50 nLE 33 FEESIk. o2 H F53 f75E vk
HigAddelEr Axata THUAA FES AFES AY7HAS AREIHAZ 2] GASt FHA
3-1 (7.33g, 80%2] &)<
g3t 19 A

=04 3-1  4.58g(10.0 mmol), =7FAl 4-1 2.85¢(12.0 mmol), EgA(tdidgdolAE)r)ZdetE
(0)(Tris(dibenzylideneacetone)dipalladium(0):Pd,(dba);) 0.18 g (0.2 mmol), E=|-tert-FEX~3A(Tri-
tert-butylphosphine: P(t-Bu)s) 0.04 g (0.4 mmol) % NaOrBu 1.44 g (15.0 mmol)S &4l 50 ml¥ =3}k
T, 3AFE et AT o2 53 e A2/ WA 5, = 40 mLet

& 33 FESIAT. o|RFH 53 f7]5E vtavlgAddolEr Axsa §viE &

A7tAs azeeaggz 228 AAste] 3% 1(4.80g, 78%2 F8)S 53U, A7 FFE 12 NS
FAB} 'H NWRS S8 2lstolrt,

i

CaolzFN: Al4EA] (cale.) 615.24, Z7 X (found) 615.22

I NMR (CDCl;, 400MHz) & (ppm) 8.13-8.11 (dd, 1H), 7.87-7.85 (m, 1H), 7.84-7.80 (m, 3H), 7.72-7.69 (m,

2H), 7.67 (d, 1H), 7.65 (d, 1H), 7.59-7.56 (m, 2H), 7.54-7.51 (dd, 1H), 7.48-7.41 (m, 4H), 7.37-7.23
(m, 6H), 7.18-7.14 (m, 2H), 7.09-7.06 (m, 1H), 6.98-6.94 (m, 2H), 6.85-6.83 (dd, 1H), 6.79-6.75 (m,
2H)

A 2: 35 39 A4

A 41 04 F70A 4-32 ALgasnhe A Aslsns, 47 §4d 19 B3 19 34 Pa A
WHE ol g3tel SR 3(4.98g, 80%9) FE)E FHHAT. Y] SEE 3% USFAB H MRS Ee els
it

CyHsoNy: calc. 622.24, found 622.23

1
H NMR (CDCl;, 400MHz) & (ppm) 7.84-7.82 (m, 2H), 7.81 (d, 1H), 7.78-7.76 (m, 1H), 7.72-7.68 (m, 3H),
7.66 (d, 1H), 7.65 (d, 1H), 7.63-7.59 (m, 2H), 7.57-7.52 (m, 3H), 7.47-7.43 (m, 3H), 7.41-7.38 (m,
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[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

SE5541 101511169

2H), 7.37-7.27 (m, 6H), 7.17(dd, 1H), 7.13-7.09 (m, 2H), 6.99-6.95 (m, 1H), 6.88-6.85 (m, 1H)

A 3: 3HEE 49 A

FHA 4-1 g2l A 445 ARESES
1S olgate] S1AE 4(4.86g, 750 TS FASATH. AY] HAFE 45 NS-FABY H RS F3) s}
=

CuooNy: calc. 648.26, found 648.27

38
v
rlr
a2
tlo

AL, A7 el 19 sheke 19 3 P Edd

17

o

32

1
H NMR (CDCls, 400MHz) & (ppm) 7.86-7.82 (m, 2H), 7.81 (d, 1H), 7.73-7.68 (m, 2H), 7.66 (d, 1H), 7.65-

7.52 (m, 3H), 7.60-7.58 (m, 2H) 7.54-7.49 (m, 3H), 7.46-7.42 (m, 3H), 7.40-7.28 (m, 8H), 6.99-6.95 (m,
1H), 6.90-6.84 (m, 4H), 6.74-6.70 (m, 2H)

A 4: 3FE 59 A

S0A 4-1 DA FHA 455 AHE3EIS
1S ol gate] SAE 54.77¢, 708 FE)Z FASAT. A7) HAFE 55 NS-FABY H RS F3) st
=

CsiHlsFN: calc. 681.28, found 681.27

32
v
rir
iy
tlo

AL, A7 el 19 sheke 19 3 P Edd

i

o

32

1
H NVR (CDCls, 400MHz) & (ppm) 7.84-7.82 (m, 2H), 7.80 (d, 1H), 7.78-7.75 (m, 1H), 7.72-7.68 (m, 2H),

7.67 (d, 1H), 7.65 (d, 1H), 7.62-7.58 (m, 2H), 7.56-7.52 (m, 2H), 7.47-7.44 (m, 1H), 7.38-7.27 (m,
6H), 7.14-7.08 (m, 2H), 6.98-6.96 (m, 1H), 6.94-6.89 (m, 2H), 6.85-6.83 (dd, 1H), 6.79-6.77 (m, 2H),
6.75 (d, 1H), 6.73-6.70 (m, 2H), 1.66 (s, 6H)

$dd 5: E 62 A

FOHA 41 04 F70A 462 ALgasThE A Aslslns, 47 §4d 19 B3 19 34 Pu A
e olgatel BT 6(4.87g, 66%) FEIT FASRAT. A7) S 62 USFAB H MRS Fal s
it

CsstasNs: cale. 737.28, found 737.29

1
H NMR (CDCl;, 400MHz) & (ppm) 8.07-8.05 (m, 1H), 7.86-7.83 (m, 2H), 7.81 (d, 1H), 7.73-7.69 (m, 2H),

7.68-7.64 (m, 2H), 7.62-7.58 (m, 2H), 7.50-7.44 (m, 6H), 7.42-7.28 (m, 11H), 7.26-7.23 (m, 2H), 6.99-
6.96 (m, 1H), 6.90-6.86 (m, 2H), 6.81-6.78 (dd, 1H), 6.73-6.69 (m, 2H)

dd 6: HE 72 A
T 4-1 dA FA 475 ARRSSTE S Alstae, 4] @84 19 ek 19 948 R

< ol gato] BT 7(4.82g, 7149 48)E AT, A7) A3HE 7S NS-FABT H MRS 3

ol
o
rol

ok

¢
[0

-

CyoHsoNoS: calc. 678.21, found 678.22

' NIR (CDCls, 400MHz) & (ppm) 8.15-8.13 (m, 1H), 8.09-8.06 (m, 1H), 7.84-7.80 (m, 4H), 7.72-7.69 (m,
2H), 7.68-7.64 (m, 2H), 7.61-7.58 (m, 2H), 7.54-7.51 (m, 1H), 7.47-7.41 (m, 2H), 7.39-7.27 (m, 8H),
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[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

S5541 101511169

7.16 (d, 1H), 7.13-7.10 (dd, 1H), 7.04-7.01 (m, 1H), 6.93-6.90 (m, 2H), 6.88-6.84 (m, 2H)

n

ddd 7: SF{E 119 A
TR 4-1 B2l FA 4-115 ARgElthe AE Alflstae, 7] @4 19 sghe 19 3 O
1

g RS ol&ste] SRt 11(4.17g, 62%8] F&)S {8kt 47l SFE 118 NS-FABF H NMRE

&
ol
e

of
S

CygHogFoNO: calc. 673.22, found 673.21

I NMR (CDCl;, 400MHz) & (ppm) 7.87-7.85 (m, 1H), 7.84-7.81 (m, 3H), 7.76-7.70 (m, 3H), 7.68-7.66 (dd,

H), 7.65-7.64 (m, 1H), 7.62-7.58 (m, 3H), 7.55-7.50 (m, 3H), 7.46-7.40 (m, 2H), 7.37-7.29 (m, 5H),
7.16-7.13 (dd, 1H), 7.10-7.03 (m, 2H), 6.98-6.93 (m, 2H), 6.86-6.82 (m, 2H)

dd 8: 3SE 139 FA

FAH 4-1 A FH 4-13% ARESAnhE Ae ALstnE, 7] #4619 SR 19 FY PEs 59
& WL ol gl HYE 13(4.52, 7988 FE)S FHHAT. 7] HTE 13& USFABS H MRS E)
Felsheint

CasHosNot calc. 572.23, found 572.23

1
H NMR (CDCl;, 400MHz) & (ppm) 7.84-7.82 (m, 2H), 7.80 (d, 1H), 7.73-7.70 (m, 2H), 7.67(d, 1H), 7.65

(d, 1H), 7.62-7.58 (m, 2H), 7.54-7.52 (dd, 1H), 7.47-7.43 (m, 2H), 7.38-7.29 (m, 7H), 7.22-7.14 (m,
4H), 7.11-7.06 (m, 1H), 6.97-6.95 (m, 1H), 6.89-6.86 (m, 1H), 6.84-6.81 (m, 2H)

e

ddd 9: = 149 FA
TA 4-1 O TA] 4-145 ARESlTE RS Alflstas, Y] @4 19 setE 19§ U s
1

g RS ol&stol SRt 14(4.29g, 75%¢ FE&)E FAESAT. A7) SFE 145 NS-FABF H NRE 3

CysHagNy: calc. 572.23, found 572.24

1
H NMR (CDCls;, 400MHz) & (ppm) 7.86-7.82 (m, 2H), 7.81 (d, 1H), 7.73-7.68 (m, 2H), 7.66 (d, 1H), 7.65

(d, 1H), 7.61-7.57 (m, 2H), 7.54-7.49 (m, 1H), 7.46-7.42 (m, 1H), 7.40-7.28 (m, 7H), 7.22-7.17 (m,
4H), 7.10-7.06 (m, 1H), 6.98-6.95 (m, 2H), 6.88-6.84 (m, 1H), 6.80-6.76 (m, 2H)

A4 10: 3EHE 179 34
TA 4-1 A A 4-178 gt He ALdstas, A7) d4dd 19 sgE 19 ¥4 WY 5Y
1

T e ol 8ste] e 17(4.49g, 73%0 E)S AT, A7) SEE 175 MS-FAB} H NMR& 53

CysHogFsN: calc. 615.22, found 615.23

1
H NMR (CDCls;, 400MHz) & (ppm) 7.85-7.81 (m, 2H), 7.79 (d, 1H), 7.74-7.69 (m, 2H), 7.67 (d, 1H), 7.66

(d, 1H), 7.62-7.59 (m, 2H), 7.56-7.48 (m, 3H), 7.43-7.41 (m, 1H), 7.34-7.23 (m, 5H), 7.18-7.15 (m,
4H), 7.06-7.03 (m, 1H), 6.97-6.95 (m, 2H), 6.86-6.83 (m, 1H), 6.78-6.74 (m, 2H)
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[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

A 11: 35HE 189 34
TA 4-1 A A 4-18S AFEESithe He AQstas, A7) 44 19 dgE 19 ¥4 WY 5Y
1

g RS ol&ste] ke 18(5.81g, 70%8 F&)S ST A7l SFE 18& NS-FABF H NMRE 3

CeHioNoSi: calce. 830.31, found 830.30

' NMR (CDCl;, 400MHz) & (ppm) 7.82-7.80 (m, 2H), 7.79 (d, 1H), 7.73-7.68 (m, 2H), 7.66 (d, 1H), 7.65

(d, 1H), 7.60-7.55 (m, 8H), 7.52-7.49 (m, 1H), 7.45-7.42 (m, 1H), 7.37-7.26 (m, 15H), 7.24-7.20 (m,
3H), 7.16-7.14 (m, 1H), 7.06-7.02 (m, 2H), 6.96-6.94 (m, 2H), 6.80-6.76 (m, 2H)

A4 12: 35HE 199 34
T 4-1 A FA 4-198 AFEssithe He Astas, A7) 44 19 sgE 19 §4 WY 5Y
1

st S o]g3ke] sHeHE 19(3.70g, 58%2] FE)E AT, 3] SgE 195 MS-FABX H NMRS 53

'H MR (CDCls, 400MHz) & (ppm) 7.85-7.83 (m, 2H), 7.81 (d, 1H), 7.75-7.71 (m, 2H), 7.68 (d, 1H), 7.66-

62 (m, 3H), 7.56-7.54 (dd, 1H), 7.50-7.46 (m, 1H), 7.40-7.31 (m, 5H), 7.25-7.20 (m, 2H), 7.12-7.09 (m,
M), 7.02-6.99 (m, 1H), 6.92-6.88 (m, 4H)

Ao 13: BHHE 209 3HA

CuHooN3: calc. 597.22, found 597.23

'H NMR (CDCl;, 400MHz) & (ppm) 7.83-7.81 (m, 2H), 7.80 (d, 1H), 7.72-7.69 (m, 2H), 7.67 (d, 1H), 7.66

(d, 1), 7.62-7.58 (m, 2H), 7.54-7.51 (m, 1H), 7.47-7.43 (m, 1H), 7.40-7.28 (m, 9H), 7.13-7.10 (m,
M), 7.02-6.99 (m, 4H), 6.89-6.85 (m, 2H)

A 14: 3FHE 219 34
ST 4-1 Al FHA 4-218 AFESESITE HS AlQst s, AV 44 19 sEE 19 34 9y 5Y
1

st S o] g5t SIRHE 21(3.44g, 59%9] FE)& AT 3] SEE 218 MS-FABX H NMRS 53

CyoHo7FoN: calc. 583.21, found 583.22

'H NMR (CDCl3, 400MHz) & (ppm) 7.84-7.82 (m, 2H), 7.81 (d, 1H), 7.74-7.70 (m, 2H), 7.68 (d, 1H), 7.67

(d, M), 7.64-7.61 (m, 2H), 7.55-7.52 (dd, 1H), 7.48-7.44 (m, 1H), 7.37-7.30 (m, 5H), 7.23-7.20 (m,
4H), 7.15-7.09 (m, 5H), 7.04-7.00 (m, 2H)
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[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

$dd 15: 3§E 229 4
TR 4-1 oAl FA 4-225 ARgSHlthe Ae AlQlstae, A7) @4 19 sete 19 @4 W '
1

T e o] 8ste] shRHE 22(4.03g, 56%° FE)E AT, V] SFE 225 MS-FABI H NIRS 3l

CsilssFNy: cale. 720.27, found 720.28

1
H NMR (CDCl;, 400MHz) & (ppm) 8.52-8.47 (m, 4H), 7.87-7.82 (m, 5H), 7.76-7.73 (m, 2H), 7.70 (d, 1H),

7.68 (d, 1H), 7.62-7.56 (m, 5H), 7.50-7.46 (m, 1H), 7.44-7.31 (m, 7H), 7.24-7.18 (m, 2H), 7.13-7.09
(m, 2H), 7.00-6.98 (m, 1H), 6.85-6.82 (m, 2H)

4 16: 3H§HE 239 A
TR 4-1 oAl FRA 4-23S ARgSRlthe Ae AlQlstales, A7) 94 19 sete 19 @4 W '
1

T e o]8ste] shRHE 23(5.35g, 70%° E)S AT, Y] SEE 23S MS-FABI H NMRE 3l

CseHzeNs: calc. 764.29, found 764.28

'H NMR (CDCl3, 400MHz) & (ppm) 7.85-7.82 (m, 3H), 7.81-7.77 (m, 3H), 7.74-7.70 (m, 2H), 7.69-7.67 (m,

1H), 7.66-7.65 (m, 2H), 7.61-7.52 (m, 5H), 7.47-7.30 (m, 12H), 7.27-7.23 (m, 1H), 7.12-7.10 (m, 1H),
7.02-6.98 (m, 4H), 6.93-6.91 (m, 2H)

dd 17: 3I5HE 249 4
TR 4-1 oAl FRA 4-245 ARESHlthE AE AlQlstae, A7) @4 19 sete 19 @4 W '
1

S ol8dte] SHgE 24(4.74g, 76%0) &) FASISITE. Y] SAE 245 NSFABH H NRE E3)

C47H32N2: calc. 62426, fOUI’ld 62425

I NR (CDCl3, 400MHz) & (ppm) 8.49-8.46 (m, 1H), 7.84-7.78 (m, 5H), 7.76-7.68 (m, 3H), 7.67-7.64 (m,

3H), 7.62-7.59 (m, 2H), 7.55-7.53 (m, 1H), 7.48-7.45 (m, 1H), 7.39-7.28 (m, 6H), 7.23-7.19 (m, 4H),
7.11-7.09 (m, 1H), 7.02-6.98 (m, 3H), 6.90-6.86 (m, 2H)

e 18: 3}§HE 259 §A

TR 4-1 B2l FRA 4-255 ARgSlthe AE Alflstale, 7] @4 19 st 19 3 U
1

[e))]

&
ol
ih

)

9
g RS ol gato] B}EHE 25(4.93g, 79%9) FE)E FAEITH. 7] SFE 255 NS-FABI H NIRS @l

C47H32N2: calc. 62426, fOUI’ld 62425

1
H NMR (CDCl;, 400MHz) & (ppm) 8.69 (d, 1H), 8.46-8.42 (m, 1H), 7.91-7.97 (m, 1H), 7.86-7.81 (m, 3H),

7.75-7.70 (m, 2H), 7.69-7.66 (m, 2H), 7.63-7.60 (m, 2H), 7.57-7.54 (m, 1H), 7.51-7.47 (m, 2H), 7.40-
7.29 (m, 7H), 7.15-7.10 (m, 4H), 6.98-6.91 (m, 3H), 6.87-6.85 (m, 1H), 6.82-6.78 (m, 2H)

A 19: 3/HE 269 A
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[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

TA A-1 O TA] 426 ARESEITE RS AlQlstals, 7] @4 19 setE 19§ W s
1
o]

B3-S 26(4.99g, 80%%] F+&)S AT, A IFFE 26 MS-FAB¥ H NMRS =3

Ca7loNot cale. 624.26, found 624.25

1
H NMR (CDCl;, 400MHz) & (ppm) 8.56-8.53 (m, 2H), 7.85-7.82 (m, 2H), 7.80 (d, 1H), 7.73-7.69 (m, 2H),

7.68-7.66 (m, 1H), 7.65 (d, 1H), 7.61-7.51 (m, 7H), 7.47-7.44 (m, 1H), 7.38-7.26 (m, 5H), 7.18-7.13
(m, 4H), 7.09-7.04 (m, 1H), 6.93-6.88 (m, 3H), 6.84-6.80 (m, 2H)

4 20: 3HHE 279 A
TOA A-1 oA TA] 4278 ARESlTE RS Alflstals, ] @4 19 setE 19§ W s
1

3 WS o] 83lo] B}gHE 27(4.29g, 66%2] F8)S TAEAT. AV FEE 278 MS-FAB¥ H NMRS 53l

CygHziNg: calc. 649.25, found 649.26

1
H NMR (CDCl;, 400MHz) & (ppm) 8.72 (d, 1H), 8.42-8.39 (m, 1H), 7.95-7.92 (m, 1H), 7.84-7.81 (m, 2H),

7.79 (d, 1), 7.71-7.68 (m, 2H), 7.66 (d, 1H), 7.64 (d, 1H), 7.62-7.57 (m, 2H), 7.55-7.52 (m, 1H),
7.49-7.44 (m, 2H), 7.40-7.26 (m, 9H), 7.11-7.06 (m, 1H), 7.02-7.00 (m, 2H), 6.93-6.89 (m, 2H), 6.79-
6.77 (m, 2H)

A 21: 35HE 309 34
TA 4-1 A FA 4-30S AFEEithe He Adstas, A7) 44 19 sgE 19 ¥4 WY 5Y
1

sk WS ]88k BIRHE 30(4.99g, 74%9] &)& SRl 3] S¥tE 308 MS-FABY H NMRS 53

CsiHsuNy: calc. 674.27, found 674.26

1
H NMR (CDCls, 400MHz) & (ppm) 8.74 (d, 1H), 8.44-8.31 (m, 1H), 8.12-8.08 (dd, 1H), 7.94-7.90 (m, 1H),

7.87-7.80 (m, 4H), 7.75-7.71 (m, 2H), 7.68 (d, 1H), 7.65 (d, 1H), 7.60-7.56 (m, 2H), 7.54-7.52 (m,
1H), 7.49-7.41 (m, 5H), 7.38-7.21 (m, 8H), 7.11-7.07 (m, 2H), 7.03-7.00 (m, 3H), 6.87-6.85 (dd, 1H)

A 22: 35HE 319 34
TA 4-1 A A 4-318 AFEESithe He ALstas, A7) d4dd 19 sgE 19 §4 WY 5Y
1

g WS ol 8ste] SE 31(4.98g, 80%] &S TS Y] F3E 315 MS-FABH H NMR& &3

CyHsoNy: calc. 622.24, found 622.23

'H MR (CDCl;, 400MHz) & (ppm) 8.05-8.01 (dd, 1H), 7.89-7.86 (m, 1H), 7.84-7.80 (m, 3H), 7.74-7.69 (m,

2H), 7.67 (d, 1H), 7.65 (d, 1M), 7.59-7.56 (m, 2H), 7.53-7.50 (m, 1H), 7.48-7.41 (m, 4H), 7.40-7.22
(m, 8H), 7.13-7.09 (m, 2H), 7.05-7.03 (m, 1H), 6.96-6.93 (dd, 1H), 6.88-6.84 (m, 2H)

A o] 23: BH3HE 329 JHA
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[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

TOA 4-1 oA TA] 4-325 ARESITE RS Alflstals, Y] @4 19 seE 19§ U s
1
o]

3letE 32(5.40g, 73%9 &) IASIT. A7) FFEE 322 MS-FAB¥ H NMRS =3

CsgtlyoN2: calc. 740.32, found 740.31

1
H NMR (CDCls, 400MHz) & (ppm) 8.76 (d, 1H), 8.51-8.47 (dd, 1H), 7.91-7.88 (m, 1H), 7.83-7.79 (m, 3H),

7.78-7.76 (m, 1H), 7.73-7.69 (m, 2H), 7.68 (d, 1H), 7.66 (d, 1H), 7.62-7.58 (m, 2H), 7.56-7.51 (m,
2H), 7.47-7.43 (m, 2H), 7.39-7.26 (m, 8H), 7.15-7.10 (m, 2H), 7.06-7.04 (m, 1H), 6.94-6.90 (m, 3H),
6.87 (d, 1H), 6.83-6.81 (m, 2H), 1.67 (s, 6H)

Ao 24: 3FHE 359 A
TA 4-1 A FA 4-355 AFEEithe He AQstas, A7) 44 19 sgE 19 ¥4 WY 5Y
1

sk WS ]88k BRHE 35(5.05g, 67%9] FE)E Sl 3] S¥tE 355 MS-FABY H NMRS 53

C58H38N20: calc. 778.30 y found 778.29

I NR (CDC1;, 400MHz) & (ppm) 7.84-7.80 (m, 4H), 7.78-7.76 (m, 1H), 7.74-7.65 (m, 6H), 7.62-7.59 (m,

3H), 7.55-7.49 (m, 4H), 7.46-7.40 (m, 3H), 7.38-7.27 (m, 5H), 7.19-7.11 (m, 2H), 7.05 (d, 1H), 6.87
(d, 1H), 6.79-6.74 (m, 2H), 1.64 (s, 6H)

A 25: B5HE 369 34
ZA 4-1 A F7HA 4-36S AFEsitE Fe AYstanE, A7) A9 19 SEE 19 @4 U
1

3 WS o] &3te] 3= 36(5.80g, 70%9] F&)S FAEAT. A7) FFE 362 NS-FABI H NMRS

&
off
e

of
S

CesHuNy: calc. 828.35, found 828.34

1
H NMR (CDCl;, 400MHz) & (ppm) 8.08-8.04 (m, 2H), 7.85-7.82 (m, 2H), 7.81 (d, 1H), 7.77-7.75 (m, 1H),

7.72-7.68 (m, 2H), 7.68 (d, 1H), 7.66 (d, 1H), 7.62-7.58 (m, 2H), 7.56-7.52 (m, 2H), 7.47-7.43 (m,
1H), 7.36-7.26 (m, 12H), 7.15-7.10 (m, 4H), 7.04-7.02 (m, 1H), 6.99-6.91 (m, 3H), 6.89 (d, 1H), 6.85-
6.81 (m, 2H), 1.65 (s, 6H)

A 26: 315HE 389 34
TA 4-1 A FA 4-38S AFEESithe He Astas, A7) 44 19 dgE 19 ¥4 Wy 5Y

1

3 WS o] &3lo] 3}gHE 38(5.04g, 75%2 8)S AR, AV] 3EE 388 MS-FAB¥ H NMRS 53l

CsiHsaNy: calc. 672.26, found 672.25

' NIR (CDCls, 400MHz) & (ppm) 8.50-8.47 (m, 1H), 8.16-8.12 (m, 1H), 7.96-7.92 (m, 1H), 7.86-7.82 (m,

2H), 7.80 (d, 1H), 7.73-7.69 (m, 4H), 7.67 (d, 1H), 7.65 (d, 1H), 7.60-7.52 (m, 5H), 7.47-7.41 (m,
2H), 7.39-7.28 (m, 8H), 7.22-7.18 (m, 2H), 7.07-7.03 (m, 1H), 6.97-6.95 (m, 2H)
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[0356]
[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]
[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

Sdd 27: HE 429 §A
SAHA| 3-429] 34

FHA 2-1 til F7HA] 2-428 AREERiYE A AlLstaE, Y] 384 19 FHA 319 3 W 5
A3t WS o] gate] FIHA 3-425 FA AT

3}& 290] 3FA)

FA 3-1 H 4-1 A FA 3-42 F 4-278 27t ARRSithE AS AlQstae, 7] 3 19 IFEE 1
9 ?‘f}*é W =9 WS o] &35l 313E 42(4.54g, 65%9 F&)E ST A7) 3EE 428 NS-

CsoHsaNs: calc. 699.27, found 699.28

I NIR (CDCly, 400MHz) & (ppm) 8.78 (d, 1H), 8.45-8.42 (m, 1H), 8.11-8.08 (m, 1H), 7.94-7.91 (m, 1H),

7.89-7.86 (m, 1H), 7.83-7.80 (m, 2H), 7,78 (d, 1H), 7.72-7.67 (m, 3H), 7.65-7.62 (dd, 1H), 7.58-7.55
(m, 3H), 7.54-7.52 (m, 1H), 7.48-7.43 (m, 2H), 7.40-7.33 (m, 5H), 7.31-7.27 (m, 4H), 7.18-7.15 (dd,
1H), 6.99-6.95 (m, 1H), 6.82-6.79 (m, 2H), 6.77-6.73 (m, 2H)

Aol 28: BHEHE 439 A
4-27 2l FA 4-43& AHEERTE A
13 RS ol gale] AR 43(5.24g, T1%9] FR)S FANAG. AV HAE 438 MSFABY H MRS Eel

CseHsgNy: calc. 738.30, found 738.31

I NIR (CDCly, 400MHz) & (ppm) 8.10-8.08 (m, 1H), 7.90-7.87 (m, 1H), 7.85-7.82 (m, 2H), 7.80 (d, 1H),

7.78-7.75 (m, 1H), 7.71-7.65 (m, 4H), 7.59-7.57 (m, 1H), 7.55-7.51 (m, 4H), 7.46-7.42 (m, 1H), 7.39-
7.27 (m, 8H), 7.16-7.10 (m, 3H), 6.97-6.93 (m, 1H), 6.89-6.86 (m, 2H), 6.83-6.81 (dd, 1H), 6.79 (d,
1H), 1.66 (s, 6H)

gt ¢o] 29: BISHE 459] JHA
314 3-459] A

| 2-1 WAl S30A| 2-455 ARt S Astars, 7] A 19 A 3-19 34 T E
g RS ol gdte] FA 3-455 R8Tt

SHA 3-1 B 4-1 Al F74A) 3-45 B 4-315 74 ARgsiitkE AS Alglstae
o 4 T $LdF WS ol &t FE 45(5.38¢, 80%S] FE)E FAdst

=, A7) A 19 sEE L
Atk A7) FHFE 458 MS-
CsHsoNy: calc. 672.26, found 672.27

I NIR (CDCl;, 400MHz) & (ppm) 8.03-8.00 (m, 1H), 7.88-7.85 (m, 1H), 7.84-7.79 (m, 5H), 7.73-7.68 (m,

2H), 7.65-7.63 (m, 1H), 7.60 (d, 1H), 7.55-7.37 (m, 9H), 7.35-7.28 (m, 5H), 7.20-7.15 (m, 2H), 7.10-
7.06 (m, 1H), 6.97-6.92 (m, 1H), 6.86-6.85 (dd, 1H), 6.80-6.77 (m, 2H)

A o] 30: BH3HE 489 JHA
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[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

[0393]

FHAl 4-31 Al FHA 4-48S AFESATE HES AYstas, V] FAd 299 33E 459 4 W
| 8-ate] BHEE 48(5.50g, 76%S] FE)S AU, A7) EE 482 NS-FABT H MRS S

ofr

o,
I
z
i
o
[

D
&

ssHsNo: calc. 724.29, found 724.30

I NMR (CDCl;, 400MHz) & (ppm) 8.56-8.53 (dd, 1H), 8.06-8.03 (m, 1H), 7.85-7.78 (m, 6H), 7.76-7.69 (m,

5H), 7.66-7.60 (m, 3H), 7.55-7.40 (m, 7H), 7.36-7.32 (m, 5H), 7.29-7.25 (m, 1H), 7.21-7.17 (m, 2H),
7.11-7.07 (m, 1H), 6.99-6.94 (m, 1H), 6.87-6.85 (dd, 1H), 6.82-6.79 (m, 2H)

4 31: 3}§E 519 A

Lo F0A 2518 ARSI A Adstas, 47 @4 19 F0A 319 B4 s B
& gue olgstel 4l 3-51% G

FA 3-1 2 4-1 4l F7HA] 3-51 B 4-45 77 AREsISithE AS AlQstae, A7) @44 19 SRHE 1
o] A W Hgs WS o83t 33E 51(4.29g, 66%] FE)E FAIGT. AV FFE 518 MS-

CastgiN3: calc. 649.25, found 649.26

1
H NMR (CDCls;, 400MHz) & (ppm) 8.50 (d, 1H), 7.93-7.90 (m, 2H), 7.89-7.87 (m, 2H), 7.85 (d, 1H), 7.84-

7.81 (m, 1H), 7.74-7.69 (m, 2H), 7.65-7.61 (m, 2H), 7.56-7.49 (m, 5H), 7.46-7.37 (m, 6H), 7.36-7.34
(m, 1H), 7.32-7.27 (m, 2H), 7.14-7.10 (m, 2H), 6.99-6.94 (m, 2H), 6.83-6.79 (m, 2H)

A 32: 3/HE 549 A
TA 4-4 A FHA 4-27 AR ST A Al9lstals, A7) @4 319 sekE 519 §A Ut s
& BN o8kl BAE 54(4.23g, 6568 FE)S FASAT. AV AFE 54 NS-FABT H MRS 53

CyHsoNy: calc. 650.25, found 650.24

1
H NMR (CDCl;, 400MHz) & (ppm) 8.73 (m, 1H), 8.55 (d, 1H), 8.52-8.47 (m, 1H), 7.96-7.88 (m, 5H), 7.86

(d, 1H), 7.84-7.81 (m, 1H), 7.73-7.68 (m, 2H), 7.56-7.53 (m, 1H), 7.49-7.38 (m, 6H), 7.36-7.28 (m,
5H), 7.16-7.13 (m, 2H), 7.00-6.95 (m, 2H), 6.89-6.85 (m, 2H)

gt o] 33: BH3HE 579 JHA
74| 3-579] A

FAH 2-1 oAl FHA) 2572 Apgalalthe A ALekni, A7l e 19 S0 5-19) A ws
e PHE olg3tel A 357 T

FA 3-1 2 4-1 A FA) 3-57 2 4-328 M7 ARSEIThE AS AlYstae, AV 344 19 §8E 1
o] A WHF Fde WHHS ol fsle] 33E 57(4.97g, 67%° FH)S AT, A F3E 578 MS-
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[0394]

[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

FABZ} 'H NWRS S &Hola19c).

CsstlagNs: calc. 741.31, found 741.32

1
H NMR (CDCls, 400MHz) & (ppm) 8.77 (dd, 1H), 8.52 (d, 1H), 8.23-8.20 (m, 1H), 7.93-7.90 (m, 1H), 7.89

(d, 1H), 7.87 (d, 1H), 7.85-7.82 (m, 1H), 7.78-7.75 (m, 1H), 7.72-7.68 (m, 2H), 7.53-7.44 (m, 6H),
7.42-7.23 (m, 9H), 7.14-7.09 (m, 2H), 6.99-6.95 (m, 1H), 6.87-6.83 (m, 4H), 6.78 (d, 1H), 1.63 (s, 6H)

A 34: 35HE 589 34

Lo F0A 2588 ALESHRITRE AE Astas, 47 @4 19 F0A 319§ s B
& e ol gatel Al 3582 TS

THA 3-1 B 4-1 W2l FA 3-58 B 4-255 74 ARREthE A AlQdstae, A7) A 19 SFE 1

7)
o] A Wy st WS o]&3te] #3E 58(5.67g, 8199 F&)S FASAT. AV FIFE 58S MS-

Cs3HagNy: calc. 700.29, found 700.30

1
H NMR (CDCls;, 400MHz) & (ppm) 8.74 (dd, 1H), 8.51-8.48 (m, 1H), 7.94-7.90 (m, 1H), 7.83-7.77 (m, 5H),

7.74-7.65 (m, 6H), 7.55-7.52 (m, 1H), 7.48-7.44 (m, 4H), 7.38-7.25 (m, 7H), 7.19-7.15 (m, 2H), 7.08-
7.03 (m, 3H), 6.96-6.92 (m, 2H), 6.86-6.83 (m, 1H), 6.80-6.79 (m, 2H)

gt o] 35: BH3HE 599] JHA

FAHA 4-25 Al FAHA 4-24% ARSI A Aslsha, 37 Gl 349 SR 589 A W
A P ol getol SR 50(5.462, T84S TS FASYh. 7] HEE 508 USFABT H MRS F)
s18hget.

CssHseNa: calc. 700.29, found 700.29

' NIR (CDCls, 400MHz) & (ppm) 8.58-8.54 (m, 1H), 7.86-7.80 (m, 7H), 7.78-7.70 (m, 5H), 7.68-7.65 (m,

3H), 7.54-7.51 (m, 1H), 7.47-7.44 (m, 3H), 7.37-7.26 (m, 6H), 7.17-7.13 (m, 2H), 7.09-7.07 (m, 1H),
7.01-6.97 (m, 2H), 6.98-6.93 (m, 3H), 6.84-6.81 (m, 2H)

A 36: 35E 609 A
4-25 2l F7HA 4-278 AEEtE AS AlYstae, AV 3 349 F5HE 589 A WY F
A3k WS o] g3to] 3HHE 60(5.08g, 70%9] )& TAFAT. 7] FHTE 602 MS-FABT 'H MMRS =3

CsqHssNs: calc. 725.28, found 725.27

' NIR (CDCl;, 400MHz) & (ppm) 8.71-8.69 (m, 1H), 8.44-8.41 (m, 1H), 7.93-7.91 (m, 1H), 7.84-7.78 (m,

5H), 7.74-7.69 (m, 4H), 7.68-7.65 (m, 2H), 7.55-7.52 (m, 1H), 7.48-7.43 (m, 4H), 7.39-7.24 (m, 9H),
7.12-7.11 (m, 1H), 7.03-6.99 (m, 2H), 6.93-6.89 (m, 2H), 6.82-6.80 (m, 2H)
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[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

4 37: sI§E 619 3}
M| 4-322 Abg-areths
S o] g-3lo] 313 61(6.04g, 74%9)

o
)
)
i
[o
o

CeoHaaNo: calc. 816.35, found 816.34

'H MR (CDCls, 400MHz) & (ppm) 8.69-8.67 (dd, 1H), 8.41-8.38 (m,
6H), 7.74-7.68 (m, 4H), 7.67-7.64 (m, 2H),

M), 7.91-7.88 (m, 1H), 7.83-7.76 (m,

7.56-7.51 (m, 2H), 7.47-7.44 (m, 4H), 7.37-7.25 (m, 8H),

7.15-7.09 (m, 2H), 6.99-6.94 (m, 1H), 6.90-6.86 (m, 3H), 6.83-6.79 (m, 2H), 6.77-6.76 (m, 1H), 1.64

(s, 6H)

Ao 38: 3IE 629 FHA
Z7H4 4-25 A =744 4-30S AFgE U=
15 S o]&ete] 3ok 62(5.93g, 79%9]

C57H3gN2: calc. 750.30 y found 750.29

'H MR (CDCl3, 400MHz) & (ppm) 8.51-8.48 (m, 2H), 8.17-8.15 (dd, 1H), 7.87-7.78 (m, 6H), 7.74-7.65 (m,

6H), 7.55-7.51 (m, 5H), 7.48-7.40 (m, 6H),

7.38-7.28 (m, 5H), 7.23 (t, 1H), 7.14-7.13 (m, 1H), 7.06-

7.02 (m, 2H), 6.95-6.93 (dd, 1H), 6.88-6.85 (m, 2H)

Ao 39: 3E 639 FHA
Z7H4 4-25 A =744 4-63S A& U=
Ag WPS o] 83t 3HE 63(5.85g, 78%9

Cs7HsgN2: cale. 750.30, found 750.31

I NMR (CDCl3, 400MHz) & (ppm) 8.50-8.47 (m, 2H), 8.15-8.13 (dd, 1H), 7.86-7.77 (m, 6H), 7.73-7.69 (m,

4H), 7.68-7.65 (m, 2H), 7.56-7.52 (m, 5H),

7.49-7.39 (m, 6H), 7.37-7.29 (m, 5H), 7.22 (t, 1H), 7.18-

7.16 (m, 1H), 7.11-7.07 (m, 2H), 6.96-6.94 (dd, 1H), 6.89-6.86 (m, 2H)

Ao 40: SI3HE 649 34
ZA 4-48S A &3 =
1-&3to] 35 64(5.40g, 72%2

o,
I
.
i
o
O

Cs7HsgN2: cale. 750.30, found 750.31

& AgJetie, 47 F4d 349) 3 580 T P

S|
=
8% @AY, A7) BFE 642 NSFABY H MRS 9

ol

I NMR (CDCl3, 400MHz) & (ppm) 8.48-8.45 (m, 1H), 8.16-8.14 (dd, 1H), 7.87-7.82 (m, 3H), 7.81-7.68 (m,

10H), 7.67-7.64 (m, 3H), 7.54-7.51 (m, 1H), 7.48-7.40 (m, 6H),

7.38-7.21 (m, 7H), 7.09-7.07 (m, 1H),

7.01-6.99 (m, 2H), 6.95-6.94 (dd, 1H), 6.87-6.83 (m, 2H)
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[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

Ao 41: SI3HE 669 34
FHA 4-25 Tl FA 4-318 AFgEithE A
13t WS o] 83t 3tE 66(5.38g, 77%2 F&)S s, 7] 3FE 669 MS-FAB} ' MRS £

CssHzaNot calc. 698.27, found 698.28

'H MR (CDCls, 400MHz) & (ppm) 8.06-8.04 (dd, 1H), 7.88-7.85 (m, 1H), 7.84-7.79 (m, 4H), 7.78-7.76 (m,

M), 7.74-7.69 (m, 4H), 7.67-7.64 (m, 2H), 7.56-7.52 (m, 1H), 7.48-7.29 (m, 13H), 7.22 (t, 1H), 7.13-
7.11 (m, 1H), 7.05-7.01 (m, 2H), 6.96-6.94 (dd, 1H), 6.87-6.84 (m, 2H)

Ao 42: 3FE 679 A

FA 4-25 Al FA 4-67S AHEEITHE A AlQstae, 7] 4 349 sEE 589 3 WHA B
A3t WS o] 8sle] sE 67(5.36g, 7499 F&)E FAEATE. 7] SHE 672 MS-FABZ} ' MRS £

CssHseNo: calc. 724.29, found 724.30

'H NMR (CDCl3, 400MHz) & (ppm) 7.85-7.82 (m, 2H), 7.81-7.79 (m, 2H), 7.78-7.76 (m, 1H), 7.73-7.68 (m,

4H), 7.67 (d, 1H), 7.65 (d, 1H), 7.60-7.57 (m, 2H), 7.54-7.52 (dd, 1H), 7.48-7.28 (m, 13H), 7.26-7.22
(m, 2H), 7.16-7.15 (m, 1H), 7.06-7.01 (m, 2H), 6.94-6.90 (m, 2H), 6.87-6.84 (m, 2H)

Ao 43: SIEE 689 34
FHA 4-25 Tl FA] 4-68S ALgEIithE A
A3t HH S o] 8slo] sE 68(5.45g, 78%9 &) FAEAUTE. 7] SHE 68 MS-FABZ} 'H MRS E3)

CssHzaNot calc. 698.27, found 698.28

I NR (CDCl3, 400MHz) & (ppm) 7.86-7.83 (m, 2H), 7.82-7.79 (m, 2H), 7.78-7.76 (m, 2H), 7.74-7.68 (m,

4H), 7.66-7.63 (m, 3H), 7.57-7.54 (m, 2H), 7.53-7.50 (m, 2H), 7.47-7.43 (m, 3H), 7.41-7.28 (m, 8H),
7.18-7.16 (m, 1H), 7.06-7.05 (dd, 1H), 6.92-6.88 (m, 2H), 6.85-6.82 (m, 2H)

Ao 44: 3FHE 709 A
S 4-25 A FTHA 4-708 ARESIThE M-S AlQstay, Y] F4dd 349 SFE 589 $A Wy F

3
=
|-&3te] 33E 70(3.56g, 53% &)S FASAT. A7) 3FE 708 MS-FAB ' MRS =3

A AL o
shel sk

CsolaogN3: calc. 671.24, found 671.23

1
H NMR (CDCl;, 400MHz) & (ppm) 8.22-8.20 (m, 2H), 7.92-7.88 (m, 2H), 7.85-7.82 (m, 2H), 7.80 (d, 1H),

7.75-7.69 (m, 4H), 7.67-7.66 (dd, 1H), 7.65-7.63 (m, 2H), 7.61 (d, 1H), 7.55-7.53 (dd, 1H), 7.49-7.42
(m, 7H), 7.38-7.29 (m, 5H), 7.02-6.97 (m, 1H)

Ao 45: SIEE 739 34
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[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

FHAl 4-25 A FHA 4-43S AFESATE HES AYstas, V] FAd 349 3H3E 589 4 W

A% PP o8] HAZ 73(4.97g, 6560 TS FARATL. A HAE 73S NSFABS H RS E3)

ofr

CsstyoN2: calc. 764.32, found 764.33

I NR (CDC13, 400MHz) & (ppm) 7.85-7.82 (m, 2H), 7.81-7.79 (m, 2H), 7.78-7.75 (m, 2H), 7.73-7.68 (m,

4H), 7.67-7.64 (m, 2H), 7.56-7.52 (m, 2H), 7.47-7.44 (m, 3H), 7.39-7.27 (m, 8H), 7.13-7.09 (m, 2H),
7.02-7.00 (m, 1H), 6.96-6.92 (m, 2H), 6.86-6.84 (dd, 1H), 6.82-6.79 (m, 2H), 6.77 (d, 1H), 1.65 (s,
6H)

Ao 46: SIEE 769 34
FHA 4-25 A FHA 4-76S AHESATE S AYstas, A7) FAd 349 skt 589 44 W B
23

A WAL o] g3t AR 76(6.06g, 7869 TS FHHATH. AV BHEE 762 MSFABY H MRS 53]

CsglyoN2: calc. 776.32, found 776.32

I NR (CDCl;, 400MHz) & (ppm) 8.68-8.67 (m, 1H), 8.39-8.36 (m, 1H), 7.94-7.91 (m, 1H), 7.84-7.80 (m,

3H), 7.79-7.78 (m, 1H), 7.73-7.69 (m, 4H), 7.67-7.61 (m, 4H), 7.55-7.38 (m, 1O0H), 7.37-7.24 (m, 7H),
7.18-7.16 (m, 1H), 7.06-7.02 (m, 2H), 6.91-6.88 (m, 2H), 6.82-6.78 (m, 2H)

A 47: 3FHE 779 34
FHA 4-25 A FA 4778 ARSI T E S AYstas, AV FAd 349 skghE 589 44 W &
23

Qg WU o] gate] BE 77(5.22, 7290 )L ASAT. AV EHE 778 NS-FABT H MRS E3

CsqHssNs: calc. 725.28, found 725.27

' NIR (CDCls, 400MHz) & (ppm) 8.55-8.52 (m, 2H), 7.85-7.82 (m, 2H), 7.81-7.77 (m, 3H), 7.74-7.70 (m,

4H), 7.67 (d, 1H), 7.65 (d, 1M), 7.58-7.52 (m, 5H), 7.47-7.44 (m, 3H), 7.39-7.28 (m, 7H), 7.11-7.09
(m, 1H), 7.02-6.99 (m, 2H), 6.93-6.89 (m, 2H), 6.81-6.77 (m, 2H)

A 48: 35HE 789 34
FHA 4-25 Al FHA 4-78S AESATE HAES AYstas, A7) T4 349 skt 589 44 W &
23

A WL o] g3t AR 78(5.63g, 7549 TS FHHATH. Y] BEE 782 USFABY H MRS 53]

Cs7HseNy: calc. 750.30, found 750.29

'H MR (CDCls, 400MHz) & (ppm) 8.67-8.65 (dd, 1H), 8.40-8.37 (m, 1H), 7.95-7.92 (m, 1H), 7.85-7.82 (m,

2H), 7.81-7.79 (m, 2H), 7.78-7.76 (m, 2H), 7.74-7.68 (m, 4H), 7.66-7.63 (m, 3H), 7.58-7.52 (m, 4H),
7.48-7.44 (m, 4H), 7.37-7.25 (m, 8H), 7.16-7.15 (m, 1H), 7.02-7.00 (dd, 1H), 6.95-6.91 (m, 2H), 6.84-
6.81 (m, 2H)
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[0459]

[0460]

[0461]

[0462]

[0463]
[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]
[0475]

[0476]

[0477]

[0478]

A d 49: 5 799 ¥A
Z704] 4-25 Al E74A] 4-792 A& UE R
S olgate] L 79(5.00g, 69%2] F8)S FANAT. Av] AFE 792 NSFABT H MRS E3)

_?L
)
)
i
[o
o

CsaHssNs: calce. 725.28, found 725.27

'H NMR (CDCl3, 400MHz) & (ppm) 8.49-8.46 (m, 1H), 7.84-7.77 (m, 7H), 7.74-7.68 (m, 5H), 7.67-7.63 (m,

3H), 7.56-7.54 (dd, 1H), 7.47-7.43 (m, 3H), 7.39-7.26 (m, 8H), 7.19-7.17 (m, 1H), 7.03-6.99 (m, 2H),
6.92-6.88 (m, 2H), 6.81-6.78 (m, 2H)

4 50: sI3HE 829 3
A 3-82°] FA

| 2-1 WAl S30A 2-825 A&tk S Astas, 7] A 19 A 3-19 34 T &
F WS o] &3to] FHA 3-828 ATt

ofy
)

FA 31 % 4-1 A FA 382 R 4258 247 AgSdltie S Adstat, ) B 19 BEE 1
o G4 W BAR WPS oleael S 825.20, 78] FE)S FAANAL. AV HHE 828 S
3

CsoHyoNo: calc. 776.32, found 776.33

1
H NMR (CDCl;, 400MHz) & (ppm) 8.68 (d, 1H), 8.41-8.38 (m, 1H), 7.94-7.91 (m, 1H), 7.86-7.80 (m, 5H),

7.74-7.64 (m, 10H), 7.56-7.53 (m, 1H), 7.49-7.44 (m, 4H), 7.38-7.24 (m, 7H), 7.13-7.09 (m, 2H), 7.04-
6.99 (m, 3H), 6.96-6.92 (m, 2H), 6.87-6.83 (m, 1H), 6.81-6.78 (m, 2H)

Ao 51: SI3E 839 34
FAHA 4-25 Al FIHA 4485 ARSIt A
o o]galo] BT 83(5.58g, 68%°] &) FASATH. AV FHFE 83S NS-FABT H NRS £

& Aeletae, A7 @4 500 stE 820 F4 W &

o,
_?L
)
)
i
[o
o

CestaoN2: calc. 826.33, found 826.32

'H NMR (CDCl3, 400MHz) & (ppm) 8.46-8.43 (m, 1H), 8.17-8.14 (m, 1H), 7.87-7.80 (m, 6H), 7.79-7.75 (m,

2H), 7.74-7.63 (m, 12H), 7.56-7.54 (dd, 1H), 7.49-7.40 (m, 6H), 7.38-7.22 (m, 7H), 7.16-7.14 (m, 1H),
7.05-7.00 (m, 2H), 6.95-6.93 (dd, 1H), 6.85-6.82 (m, 2H)

Aol 52: 3h5tE 84¢] A
T34 3-849] A

1 Al A 2-845 ARRElThE A AlQstas, 47 48 19 SA 3-19 34 S 5
F WHE o] &3to] FHA 3-845 TSt

T 3-1 % 4-1 WAl T304 3-84 B 4-30& 77t *}E—OP@E}% A& Alelstas, 471 A 19 getE 1
93\‘:]'. 07] :‘i]'ug 4%‘ MS-
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[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]
[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

FABZ} 'H NWRS S &Hola19c).

CeoHaoNo: calc. 790.33, found 790.32

1
H NMR (CDCls;, 400MHz) & (ppm) 8.69 (d, 1H), 8.40-8.37(m, 1H), 8.11-8.08 (m, 1H), 7.93-7.90 (m, 2H),

7.89-7.85 (m, 2H), 7.84-7.79 (m, 4H), 7.72-7.68 (m, 2H), 7.62-7.59 (m, 2H), 7.53-7.51 (m, 1H), 7.49-
7.42 (m, 6H), 7.40-7.25 (m, 8H), 7.13-7.11 (m, 1H), 7.07-7.05 (dd, 1H), 6.98-6.96 (dd, 1H), 6.90-6.86
(m, 2H), 6.82 (d, 1H), 1.62 (s, 6H)

Ao 53: SI3E 859 JhA

FHA 4-30 A FHA 4278 AESATE S AYstas, A7) FAd 529 skt 849 44 W B

A WS olgake] BFE 84(4.90g, 64%9] F8)S AT, A HTE 852 NS-FABI H MRS E3
Fastgn

Cs7HsoNs: calc. 765.31, found 765.30

1
H NMR (CDCl;, 400MHz) & (ppm) 8.68 (d, 1H), 8.38-8.35 (m, 1H), 7.95-7.92 (m, 2H), 7.90-7.88 (m, 1H),

7.85-7.80 (m, 4H), 7.73-7.69 (m, 2H), 7.63-7.60 (m, 2H), 7.55-7.52 (m, 2H), 7.48-7.44 (m, 2H), 7.41-
7.33 (m, 5H), 7.32-7.25 (m, 4H), 7.12-7.09 (m, 1H), 7.03-6.96 (m, 2H), 6.93-6.90 (dd, 1H), 6.88-6.84
(m, 2H), 6.80 (d, 1H), 1.61 (s, 6H)

Al e 54: B3HE 869 A
FHA 4-30 Al T 4-312 AFESITHE FE AlQstas, 7] A9 529 33E 849 T4 WY &
§ S olgato] BHEHE 86(4.73g, 64%°] )< AT A7) AFE 86S MS-FABT H NNRS Ed)

CseHsgNy: calc. 738.30, found 738.31

' NIR (CDCl;, 400MHz) & (ppm) 8.11-8.08 (m, 1H), 7.94-7.91 (m, 1H), 7.89-7.85 (m, 2H), 7.84-7.79 (m,

4H), 7.72-7.69 (m, 2H), 7.62-7.59 (m, 2H), 7.54-7.51 (m, 1H), 7.49-7.41 (m, 5H), 7.40-7.34 (m, 5H),
7.32-7.25 (m, 3H), 7.14-7.12 (m, 1H), 7.01-6.99 (m, 1H), 6.93-6.87 (m, 3H), 6.85 (d, 1H), 1.62 (s, 6H)

A o] 55: BH3HE 899] JHA
74| 3-899] 3HA

FAH 2-1 oA FA 2-808 Abgalthe A AelstmE, 47 B 19 T 3-19) $Y W ¥
Qe P ol getel F1HA 3-8 FAskelh

3} 812 89o] dlA]

Z7HA 3-1 2 4-1 2l F74A| 3-89 2 4-4E2 717} A EEttE S Astas, A7) A 19 = 1
o] A WHF Fde WHS ol gsle] 33E 89(5.61lg, 75%° FH)S AT, A F3E 89E MS-
FABZ} 'H NWRS E3 &Hela}in}.

Cs7HseNy: calc. 748.29, found 748.30

' NIR (CDCls, 400MHz) & (ppm) 8.25-8.19 (m, 2H), 8.11-8.09 (m, 1H), 8.06-8.04 (m, 1H), 7.85-7.82 (m,
2H), 7.81-7.80 (m, 1H), 7.78-7.77 (m, 1M), 7.72-7.68 (m, 3H), 7.64-7.61 (m, 2H), 7.59-7.55 (m, 3H),
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[0496]
[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]
[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]
[0511]

[0512]

[0513]

[0514]

S55451 10-1511169

7.54-7.48 (m, 3H), 7.47-7.43 (m, 3H), 7.42-7.35 (m, 5H), 7.34-7.27 (m, 3H), 7.12-7.08 (m, 2H), 7.02-
6.98 (m, 2H), 6.90-6.86 (m, 2H)

Ao 56: 3RHE 92¢] A

1 oAl A 2-925 ARRElthe HS AlQstas, 47 48 19 S04 3-19 34 St 5
F WS o] &3kl FHA 3-925 et

FZHA 3-1 % 4-1 oA FHA 3-92 $ 4278 77 AbgEgitie HE Al9jslat:

of & WY TAdF WS oldste] dgt= 92(4.61g, 6199 FE)S A
3

=, 7] @A 19 etE 1
Atk A7 e 928 NS-

Cs4H33N3S: calc. 755.24, found 755.25

1
H NVR (CDCls, 400MHz) & (ppm) 8.70-8.68 (m, 1H), 8.40-8.37 (m, 2H), 8.01 (d, 1H), 7.93-7.91 (m, 1H),

7.88-7.86 (dd, 1H), 7.85-7.82 (m, 2H), 7.81-7.80 (m, 1H), 7.78-7.76 (m, 1H), 7.73-7.69 (m, 2H), 7.64
(d, 1H) 7.63-7.62 (m, 1H), 7.54-7.51 (m, 1H), 7.48-7.43 (m, 2H), 7.40-7.35 (m, 4H), 7.34-7.24 (m, 5H),
7.13-7.12 (m, 1H), 7.06-7.03 (dd, 1H), 6.98-6.93 (m, 1H), 6.92-6.84 (m, 4H)

A 57: SI3HE 959 34
Z70A 3-95¢] FHA

| 2-1 WAl 30A 2-955 AR&sidithe S Astas, 7] A 19 A 3-19 34 T &
F WS o] &3kl FHA 3-955 et

CsHaeNo0: calc. 764.28, found 764.29

'H NMR (CDCl, 400MHz) & (ppm) 8.69-8.67 (m, 1H), 8.41-8.38 (m, 1H), 8.11-8.08 (m, 1H), 8.04-8.02 (m,

M), 7.99-7.96 (m, 2H), 7.94-7.91 (m, 1H), 7.87-7.85 (m, 1H), 7.84-7.77 (m, 6H), 7.73-7.69 (m, 2H),
7.55-7.52 (m, 1H), 7.48-7.41 (m, 5H), 7.40-7.36 (m, 3H), 7.35-7.25 (m, 5H), 7.10-7.04 (m, 2H), 6.98-
6.96 (m, 1H), 6.94-6.92 (dd, 1H), 6.88-6.85 (m, 2H)

Ao 58: SIEE 979 34
Z70A 3-97¢] A

Hal FHA 2-975 ARRESITHE AE AlQdetas, A7l A 19 SA 3-19 4 S 5
7

FA 3-1 2 4-1 4l FIHA] 3-97 B 445 747 ALEEISlthE S AlQstae, Y] $dd
o 3 W L WHE ol&ste S3E 97(4.96g, 61%2 TE)E t{j’*é%}‘ii‘jr. A7) 34at
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[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]
[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

FABZ} 'H NWRS S &Hola19c).

CeilaoNs: calc. 813.31, found 813.32

I NR (CDC1;, 400MHz) & (ppm) 8.31-8.29 (m, 1H), 7.84-7.82 (m, 2H), 7.81-7.80 (m, 1H), 7.77-7.74 (m,

M), 7.72-7.68 (m, 4H), 7.64-7.61 (m, 2H), 7.60-7.58 (m, 1H), 7.54-7.47 (m, 7H), 7.46-7.41 (m, 4H),
7.40-7.36 (m, 5H), 7.34-7.28 (m, 4H), 7.24-7.22 (m, 1H), 7.16-7.14 (m, 1H), 7.06-7.00 (m, 2H), 6.86-
6.80 (m, 3H)

Ao 59: SI3HE 989 34

FHA 4-4 U)X FA 4-312 ARESISiYE AS AYstas, A 4o 589 FEHE 979 3 WY B
A3k WS o] &ate] BT 98(4.65g, 59%9) F8)S AT, 7] SHFE 988 MS-FABT H MRS E3)
sl ol et

CsoHs7N3: calc. 787.30, found 787.29

'H MR (CDCl;, 400MHz) & (ppm) 8.32-8.30 (m, 1H), 8.10-8.07 (dd, 1H), 7.87-7.85 (m, 1H), 7.84-7.80 (m,

2H), 7.80-7.79 (m, 1H), 7.76-7.74 (m, 1H), 7.73-7.68 (m, 4H), 7.61-7.58 (m, 1H), 7.55-7.51 (m, 1H),
7.50-7.43 (m, 7H), 7.42-7.35 (m, 6H), 7.34-7.23 (m, 6H), 7.13-7.10 (m, 1H), 7.04-7.03 (dd, 1H), 6.94-
6.91 (dd, 1H), 6.87-6.84 (m, 2H)

gt ¢o] 60: BHHE 999 JHA
74| 3-999] 3HA

FOA 2-1 B FA 2-08% AHESRTHE BE Astus, 7] g4 19 T4 319§ PEa §
Qg e ol gtel FA 3-982 TASHAT.

FA 3-1 2 4-1 Al FA) 3-98 E 4-30S 7+t ARSEIThE AS Al9stae, AV 344 19 §8E 1
o A I s WS o]&ete] FFE 99(5.03g, 55%9 FE)S FAEUT. AU FHFE 995 MS-

CeoHusN3: calc. 915.36, found 915.35

I NMR (CDCl;, 400MHz) & (ppm) 8.90 (s, 1H), 8.60-8.58 (dd, 1H), 8.45 (s, 1H), 8.13-8.11 (dd, 1H),

7.94-7.91 (m, 1H), 7.87-7.75 (m, B5H), 7.72-7.58 (m, 7H), 7.54-7.21 (m, 23), 7.16-7.14 (m, 1H), 7.03-
6.99 (m, 2H), 6.89-6.84 (m, 2H)

A 61: SIEE 1039 A
FA 4-1 A FHA B37TS AFESISIthE A AYstas, A7) #3419 sEE 19 34 WHY Y
olg3te] 3= 103(5.71g, 76%9] T&)S FASHATE. V] S3tE 1038 NS-FABZ} ' MRS E3) &

rol

CseHs7N3: calc. 751.30, found 751.28

'H NIR (CDCls, 400MHz) & (ppm) 8.76 (s, 2H), 8.57 (d, 2H), 8.12 (d, 1H), 7.93 (d, 2H), 7.87-7.65 (m,
9H), 7.61-7.27 (m, 15H), 7.14-7.10 (m, 2H), 7.08-7.05 (m, 3H), 6.98 (d, 1H)
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[0532] A 62: S3HE 1049 A

[0533] SUA 4-1 Al FHA B3gS ARRSIithE S Alstae, V] @44 19 sEhE 19 34 WA sd
WS ol gate] BAE 104(5.23¢, 7289 FE)S FANAT. AV HAE 1042 NSFABY H MRS £ 3
Al

[0534] CssHaaNy: calc. 726.28, found 726.27

[0535] 'H NMR (CDCly, 400MHz) & (ppm) 8.78 (s, 2H), 8.56 (d, 2H), 7.94 (d, 2H), 7.84-7.80 (m, 3H), 7.72-7.60

(m, 7H), 7.54-7.25 (m, 11H), 7.12-7.08 (m, 5H), 7.02-6.99 (m, 2H)

[0536] Aol 63: IFE 1079 A

[0537] 74 3-1072] A

[0538] SUA 2-1 vl FA 2-585 AREEIItkE A& AQstae, AVl @4 19 T4 3-19] §4 WA F
Ag WS o] &3t F3HA 3-107S T

[0539] shste 1079] $HA

[0540] FZHA 3-1 2 4-1 tiAl F7HA 3-107 2 B37S 717 ARESIithE AE ALt aE, A7) el 19 sstE 1
o] g WY 93 WS o] &dlo] IR 107(6.21g, 75%9] FH)S I AV FEE 1072 MS-
FABZ} Hl NIRS %3] laisirt

[0541] CooHaNs: calc. 827.33, found 827.31

[0542] ' NMR (CDCls, 400MHz) & (ppm) 8.76 (s, 2H), 8.57 (d, 2i), 8.11 (d, 1), 7.94 (d, 2I), 7.87-7.62 (m,

13H), 7.54-7.26 (m, 15H), 7.12-7.10 (m, 3H), 7.06-7.03 (m, 1H), 6.96-6.92 (m, 2H)

[0543] ZHA
D
-0 -
el Re B e
21 2-42 2-45
~ = <<=
2-58 2-82
§ S
- 0D

O

Q
Y
4l!iiz
()
gEQO

2.95
[0544] ' o1 ¥
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[0545]

3-42 3-45 3-51

o ® -
\NJ/B’ OOOO B’
oge' o%e ole!

3-57 3-58 3-82

O Q _ 731\ Br
GO sr LS
oge! %% o

3-84 3-89 3-92

3-95 3-97 3-99
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H ol
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B B A

46

414

H

4-20

ety

4-13
F
F F
bede
F H
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QN@ C{;

Phssi CN
N
H

=

FN%-!:N N /’ﬂ ’/\? y

4-22 4-23

o

4-26 4-27

N
H
[0546] 4-32 4-35
— o[ - ZON O
¢ O e S e Y
Shay AT Tg 8o Yo
H
4-36 4-38 4-48
/‘/Ol CN CN Nc@@/c,\,
g N S .e
4-63 4-67 4-68 4-70
@\HQ\N Nc@\ﬂ . HiI\N NC\@\H/@N
[0547] 4-76 4-78 4-79
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[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

S55461 10-1511169

—N =N
N\ / \_/
\_/ N
HN HN
&
CN
B37 B38

=2 7Y 159/cm2 (1200A) ITO 2 71S 50mm x 50mm x 0.7mm= 7|2 ZelA oAz U723}
51 Bt 253 MAS &, 308 ¢ ALgAE AL L& wEAA AASL AF

7] 1T0% Aol 2-TNATAE &3t 600A T2 A3 TUF5S A F, 47 43 FUF A5l 4,4
Hl 2 [N-(1-yZe)-N-d dolu| =0 A D (NPB) & Z2 3l 300A FA9 AF 5458 FASAY

H,@ﬂ @%~$%%»%$ﬂ 9,10-t]-p L ell-2-A-tEZHA(AND) B 4,4'-H]2=[2-(4-(N,N-t] s do}r]
A ] 98:22 FEHt] 300A A WATS P

rL
)
e
=
i)
e,
=]
s
=
=
=
mlo

AT 3004 FAY A FEFS YL, ) A% $5F 4

o
= o ’
2t FY5S A8k, A7 A2 F45 Aol AlS S35kl 3000A F

e

of LiFE &3t 10A 749 A
o A2AFNARE)S Ao RN F7] WG x5 AFS A}
<DPAVBi>
Q OO Y
\ O O
X 2
AR 55 A A7) FTE 1 g 3EE 42 o]gaduE He Adstas, AAd 13 593 4RS

A 3

A4 $45 BN 37 SFE 1 92 SFE 1T ol gSthe A Adstu, ANd 13} FAT P
olgate] §7) WY 27T AT

Al 4

A% $55 BN 37 SFE 1 A STE 23 ol gtk WS ALstu, ANd 13 FAD PuS
olgate] §7) WY 27T AT

AAd 5

A% £4% YA 37 SR 1 9N SFE 25T oAt A Adstu, ANd 13 FUR P

A e
gatol f7) W 2AE AL
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10-1511169

s=s5

6

A Al 4

[0564]

tals, A 13 52

[0565]

7

Al Al o

[0566]

|

o] g-sk3lrt

1=

=]
=

a2 1 Al s

7] &}

[0567]

Ao 8

[0568]

o8

325

=]
=

2 1 WAl s

Al 71 8

[0569]

AAA 9

[0570]

iy
N

[0571]

AA4 10

[0572]

iy
0

[0573]

AAd 11

[0574]

el
0

[0575]

AAo 12

[0576]

el
o

[0577]

AAo 13

[0578]

tae, Al 13 52

o8

625

=]
=

a2 1 WAl s

Al 71 8

[0579]

AAo 14

[0580]

A 134

A

A= HE A9

0] 83

[0581]

AAo 15

[0582]
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[0583]

S=5351 10-151
A eEs F4A A7 seE 1 A SeE 708 ol &dhlte AE Alflstas, AAld 13 sdE
o]-gstel f7] W@ s AHESIT
[0584] A 16
[0585] A 53 A 7 S 1Ol sgkE 778 ol algithe S AlQdstae, A 13 A Uy
o]gstel f7] W@ s AHESIT
[0586] AAe 17
[0587] A #63 FAA 7] satE 1 gial sgHe 828 ol 8sklvhs A Alelstae, AAld 13} Tdd W
oj-gstel f7] W@ s AHESIT
[0588] A 18
[0589] A 53 A 47 e 1 ol g3 868 o 8slths He ASEtaE, AAldd 13} T S
ol gato] f7] LF A4S Al
[0590] A 19
[0591] Az s B4 7] e 1 oAl 8dE 7S oSSkt AS Alelsta, AAld 13} Sdd S
ol gate] 7] WF 2AE Azsch
[0592] AN 20
[0593] D35 B4 DPAVBI tial A7) SehE 258 AMEStAL AR FES FAA SEE 25 A Alg:E ol &3k
T AE AYstae, A 13 598 TS ol8ste] £ Bd 245 AREl
[0594] AN 21
[0595] D35 B4 DPAVBI tial 7] SehE 868 AMEStAL AR FES FAA SEE 25 A Alg:E ol &3k
T A AQstae, A 13 Fdd WS ol gt 7] wF 2xE AT
[0596] AA 22
[0597] A 5% P44 A7) 8= 1 gl SEE 1038 o) gaitks 1L Adstus, A 13 54 Wy
& o8t f7] g 2AE AR
[0598] AA 23
[0599] AR 5% WA 47 SFHE 1 A S 1048 olgadithe Ae Adelas, AAd 13 $AE B
& o8t f7] W RS A
[0600] A 24
[0601] A 55 B4 37 setE 1 WAl 83 1072 ol 88klths AS Algldtais, Al 13t Fds 3
& o8t f7] g 2AE AR
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[0602]

[0603]

[0604]
[0605]
[0606]
[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]
[0617]

[0618]

Az E 944 A7) e 1 diAl AlgE ol &8s As Aestils, AAd 19 sd3t YHE o8

A2 Azt

ol
)
Jo
N
)
ol
B

at7] wkeA Aol we} sgte AS sl

Pd(PPh3)s, K2CO3
O~ e+ OO
W W

Z7HA 3-A¢] ¥4

FAA 1 92 FAA 14T Agsans 2 Agsns, 47 @4 19 FaA 319 Y P 9
WS o) gsel FUA 34T FIYU.

1 2 4-1 Al S7HA) 3-A 4.24 (10 mmol) 2 4-A 2.23 g(12.0 mmol

T 3- )2 7}7 AlgEtglole A
ojstare, A7) @Al 19 she 19 &4 I dd WS o188k sdE
dstal

1 D—%
A (3.23 g, 63%2] &)

shc.
$71 W 2eAe] A
A 555 AN A SRE 1O 7] SR AT o gaanks A ASsus, Add 13 598 3
Mg ol gstel §71 WY 248 AN}

37 We bl weh SEHE BE TS
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[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

[0628]
[0629]

[0630]

[0631]

[0632]

S55461 10-1511169

. Pd(PPh3)s, K,CO3 '
O ysem + = O~
THF/H,0
W

1-A 3-A

L0

¥ o0
N

SRR S
SIE=2 B

TA 4-A DA TA 4-AS ARESSIYE AE Alflstals, ] vlald) 29] shehE Ao 94 W sdE
WS o] &3sto] shekE BE ST

f7] wa aAe] A%

3}3LE Bo] 3A

A% 5% G4 47 SFE 104 ) BEE BE olgstdrks 4L Aslsui, AAd 13} 99 Y
W ol gatel f7] W £AE ALH

a7 WA col wet SHgHE CE sk

Pd(PPh3)s, K,CO3 .
O eom A= OO0
THF/H,0
W

@@ Rof
=020
570

et=E C

]

TA 4-A DA TA 4-CE AREESIYE HE Alflstale, ] vlald) 29] shekE Ao 94 Wt sdE
WS ol &sto] shekE G5 {3

f7] whp eape] A4

A% $5% BAA 37 SR 1Ol 8] BEE OB olgadts A Asdstas, A 1% A%
W ol gatel f7] W £AE AL
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[0633]
[0634]

[0635]

[0636]
[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

Pd(PPh3)s, KzCO3

THF/H,0

OAL =

3-A

Si—

N

O

s8ED
sz% Dol 3FA
FA 4-A A FHA 4-DE AMEESIthE AS AlQstae, A7) vl 29 shekE A9 A WY sds
WS o] 835k 3E DE FAEl.
7] Wb Axpe] A=
AR 55 GAA 7] S3EgE 1 Ul 8] 35HE DE ol &8t A AYstas, AAd 139 Y3 7
HE o] &3te] f7] EF A5 AFsATh
H7td 1
AAld 1 W] 203 vlatd 1 WX 59 §7] & &azke] FE A, FE, A, a8 (EHFERE 5OmA/cm2)
Wk7h 4= (@100mA/cr)S PR650 Spectroscan Source Measurement Unit.(PhotoResearchAl #|#%)S o] &3}

O Ade sl # 13 2

¥ 1

TFT | BET =dE| A TE SRS R S R L4

TRE TES A (ea/m) (cd/A) N

W) (hr)

A 1 ADN DPVABi e 1 | 536 3.335 6.67 A 492
Ao 2 ADN DPVABi S 4 | 5.3 3.390 6.78 A2 596
A 3 ADN DPVABi S 14 | 5.2 3.380 6.76 A 542
Ao 4 ADN DPVABi e 23 | 5.2 3,470 6.94 A 589
2] 5 ADN DPVABi e 265 | 5.26 3,465 6.93 ! 536
2] 6 ADN DPVABi e 27 | 5.21 3,505 7.01 A 564
A 7 ADN DPVABi S3% 31 | 5.26 3,280 6.56 A 632
A 8 ADN DPVABi 3% 32 | 5.30 3,440 6.88 A 559
Ao 9 ADN DPVABi S 42 | 5.23 3,565 7.13 A 658
Ao 10 ADN DPVABi SgE 48 | 5.31 3,435 6.87 44 524
Ao 11 ADN DPVABi B3 58 | 5.26 3,580 7.16 A 532
Ao 12 ADN DPVABi 3= 60 | 5.24 3,515 7.03 A 582
Ao 13 ADN DPVABi s3e 62 | 5.31 3.605 7.21 A 529
AN 14 ADN DPVABi 2§ 66 | 5.27 3.345 6.69 A 608
Ao 15 ADN DPVABi & 70 | 5.16 3,015 6.03 A 583
A2 16 ADN DPVABi e 77 | 5.21 3,560 7.12 A 637
Ao 17 ADN DPVABi sgE 82 | 5.32 3,460 6.92 A A 543
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[0644]

Ss5535] 10-1511169
AAN 18 ADN DPVABi 3} 86 5.43 3,445 6.89 A 469
A4 19 ADN DPVABi 3tgE 97 5.62 3,070 6.14 A 486
Al 20 ADN 332 25 |Alg 6.86 2,190 4.38 4 A 216
AAd 21 ADN 3= 86 |Algs 6.97 2,260 4.52 R 238
A4 22 ADN DPVABi 31 103 5.35 3,640 7.82 A 659
A Ao 23 ADN DPVABi 338 104 5.12 3,445 6.89 3 A 618
AA e 24 ADN DPVABi 332 107 5.63 3,590 7.18 A 689
Hlae] 1 ADN DPVABi Algs 7.35 2,065 4,13 R 145
Hlald 2 ADN DPVABi SIE A 5.71 2,865 5.73 A 311
Hlald 3 ADN DPVABi 3}3tE B 5.75 2,730 5.46 A 320
Hlare] 4 ADN DPVABi 318 ¢ 5.73 2,845 5.69 A 297
Hl e 5 ADN DPVABi 3138 D 5.73 2,830 5.66 ] A 213
¥ 12HEH, AAd 1 WA 199 §7) 233 A= vlal] 1 WA 59 7] w@F Aztol] nlste] $-4:3 5 A
&, 3%, 58 2 49 EAS HES Fad 4 . =3, AAd 20 2 219 7] 2 Ak vlad 1
of 7] WG Azjel| BslY -5 T WY 2 4 54S S A 5 QY
=y
=]
/10
J4—17
J4—15
g4 —13
J4—11

_94_



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

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 26
 기 술 분 야 26
 배 경 기 술 26
 발명의 내용 27
  해결하려는 과제 27
  과제의 해결 수단 27
  발명의 효과 28
 도면의 간단한 설명 28
 발명을 실시하기 위한 구체적인 내용 28
도면 94
 도면1 94
