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(C6-C60) ol ol = (C6-C60)OFZ(C1-C60) L, (C6-C60)oFE LA, (C6—C60)°}E‘E1° (C1-C60) L=A 7t |
FtEEAL, YolER HEe So]EF Al A, Ry WA Ry e XA §3aelE gAY 253
C3-060)2Z 7l Ti= (C3-C60)LAIdRez AAF o] A&F 1 @ ddsh & odhe] Wk 1y

& 4 9la,

A7 R WA Ryl &2, LA, L71d, AFEL, SHEAZFELY, o, sERold, ofddd, <&
249, dZolu, ofHolux H Fe XA} FFYE ETIAY XA e (C3-C60)eZA =
= (C3-C60)EAdHoR Adr o] X3F g P ddd E= oshe] W= ﬁﬂ% S, A, (C1-
C60)2H7, (C6-C60)0+,  (C4-C60)BIEHI =, N, 0 Z SERE Mg sl} o|AS Idtels 59 WA 699

R3o3 R304

m,d,\
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

[0193]
[0194]

[0195]

on

££40l 10-1506919

FEHRANERELZ, (C3-CEOAIERZYZ, EF(C1-60)LdAAL, ] (C1-C60) LA (C6-C60)otd AL ET(C6-
C60)otH Y | ofrnte | (C7-C60)HFol A ER Y, (C2-C60) LA, (C2-C60)271d, (C1-C60)LFA], Alofi,
(C1-C60) L&A ofm =, (C6-C60)oFHolm =, (C6-C60)oF=(C1-C60)LZ, (C6-C60)oFH2A], (C6-C60)o}HE]Q,
(C1-C60) A7t d, 7282, Yo|ER 9 slo|EFAZEE e shv o]do=z o x3d 4 9},

[8}g4] 11]

(Arsl)p_Ln_(Arsz)q

[3}3ta] 12]

(Arss)r‘le—(Al‘34)s

7] g8k 11 9 3sha] 12004,

Lue (C6-Ce0)ord el = (C4-C60) & H| Zold dllo] a;

L StEZAIDdolH;

Arym WA Ary2 ME 5P £ FTEL0AY, (C1-060)2Z, (C1-060)L=A], =7, (C4-C60) 8] H =
old (C5-C60)ANF2LZ T (C6-C60)otERRE MelEa, 7] Ary WA Aryo] A|E2247, o T& 3
Hzolde T4, dzAow ALY X3xx] e (C1-060)LZ, (C1-C60)LFHA], (C3-C60)A =L,
g2, Aolx, E(C1-C60)&A4d, t](C1-C60) LA (C6-C60)otd A F E(C6-C60)otH AR o] Fo3]
TOoRRE AEyE s} ojdom XEAY X3E A &S (C6-060)o+H T (C4-C60)slEl 2o, SzAlo
2 XEEHAY A3E A e (C1-C60)LZ, (C1-C60)LF A, (C3-C6AZF=LZ, =7, Alotx, EF(C1-

C60)&Z A", T(C1-C60) LA (C6-Ce0)otE A 9 E(C6-C60)otEAER o] Fofx= oA Auss s
ool Ay |Z o XghE § 9l

p, q, r B s¥ AZ HHHOZ 0 A 4] HFo|r].

7] shekA 11 2 ek 129] S}k shekA 13 WA Stk 1602 FAIE = FEFA FRA &
[alFEZHA F=A= dAd 4 Ao

(5814 13]

rr
=,
IN

R314
R31s OOO Ra13
R316 Ra14
R312

[3heh4 14]

O Ra11
90®

R314
R312

[heh4 15

il grorarerd g
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[0196]

[0197]
[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

on

£=401 10-1506919
[Arg R Arpe (C4-Ce0)SEl 2ot = o] rZollA dEs = ofdo|r,

= |

Ra21.Raz -
N N X S
slocReotsler
= R
R323 324 O

A Pt
8%
-
=% N
$ 98

A7) Arg 2 Arpd ofd EE FH RIS F44, (C1-C60)¥Z, (C1-60)L=A], (C6-C60)oFd = (C4-
C60) s H ZolE 2 HE Aels x37] sy ooz

Loz (C6-C60)obH =, (C4-Co0) el el =otH @l 1= 8l7] 29| shehEolr,

71 Lye obEd e sEHRoE S F44, (C1-060)¢Z, (C1-C60)L=A], (C6-C60)o+d, (C4-C60)3EH =
ofd B drilow Ny AAEE XE7] st oo XFE 4 glow;

Rizi, Razo, Reos B Ryws A2 FHAORZ 4, T4, (C1-060)LZ =& (C6-C60)otH ol A, A3 X34

Rsst, Razs, Rz B Rygs AR EHFOR FA& F44, (C1-060)042, (C1-C60)Y=A), (C6-C60)eFd, (C4-

C60) s el 2ol T Ao AL, AT X34
E (C3-Cen)gAdal o7 AAdr o] xgk= g 2

(3} 16]

Ryt Rata |
Ra12 Ra15
\_/ Lar—L4o=Ars,
Ra1g Ra16
Rats Raz |t

Agtol A}y, (C6-C60)otE @A = (C3-C60)FH EotHAo)ar, A7) Ly 2 Ly
o] ol L& FHRoHAL T4, (C1-060)LZ, =7, Alol, (C1-C60)LFA], (C3-C60)AIEF=L,
(C6-C60)oF, (C3-Ce0)slElZotd, E(C1-C30)LZA A, Y(C1-C30) L2 (C6-C30)0taAH = Ez|(C6-
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[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

on

E=45 10-1506919

C30)o1d ML= RE Meg 3l o do® o X34 4 on;

Rip WA Ry A2 HHAHSR $4, F54, T2, (C1-0660)27, (C6-C60)otd, (C4-C60)slEZo}H, N,
0 9 S2HE Adud s oS EEsh= 59 WA 699 sEEAF2LA, (C3-C6AEF2LZ, E(Cl-
C60)EZ A, t(C1-60) LA (C6-Ce0)otEAE,  E(C6-C60)otE ALY, oftfte | (C7T-C60) ol A SRS,
(C2-C60) A, (C2-060)271d, (C1-C60)L=A], Alotx, (C1-C60) ol (C6-C60)olHolm =,  (C6-
060)°}2(C1-C60)2Z, (C6-C60)oFH=2A], (C6-C60)oFEE] L., (C1-C60)LZA7tR Y, 7282 1}o]|ER T
slol=F Aol AL, Ry WA Ryg= A3 XA §Fu2E LAY 23314 &+ (C3-C60)LZ e T

(C3-CeomdAd o7 AR X e 2 ddg = vslo] Wk uelE JAS 5 1,
]

e

ot

Ars& (C6-C60)oFd, (C4-C60)alEl=ot, N, 0 % SEHE Med s} o] & E3hste 59 Wi 699 3
BAZFEA, (C3-C60ANZF2LZ, ofrpvtd, (C7-C60)Htol Al 2L ol ALY, 817] FxoA MEs= X§7)

ojar,

Raz2o R Ra20 o Razs
R421 E @424 R421 N
ot
Ra2s F Ra2z F

Razs Ra23 Ra2s

A7) Rigo WA Rips AR SHH R F4 FF4, 24, (C1-660)22, (06-C60)ok,  (C4-C60) 3] B Zo}
2, N, 0 ¥ SERE Adud s oS s 59U WA 699 FHRAERZEZ, (C3-C6OHAIEF=2LA, E
2 (C1-C60) &7 A, T (C1-C60) LA (C6-C60)oldAH, E(C6-C60)old ™, oltntd, (C7-C60)ulo]A | &=
&7, (C2-Ce0) LAY, (C2-C60)L71d, (CI-C60)LZFA], Alotx, (C1-C60)LZolu|x, (C6-C60)otH o},
(C6-C60)oF=(C1-060) L, (C6-C60)oFA2A], (C6-C60)oFHE L, (CI-C60) LA FIEY | Ft2EA  Lo]ER
TE sfo]=EA]o]a;

E 2 Fe A2 589802 FapdstelArt, —(RusRus)v, ~N(Ruzs)—, =S—, -0-, =Si(Rus) (Ruzr)—, —-P(Ryzs)-,
-C(=0)-, -B(Ryzo)—, -In(Ruo)—, -Se-, -Ge(Ru)Ruz)—, -Sn(Rus)(Rus)—, -Ga(Rus)— =T —(Rus)C=C(Rysr)—
o]

Rz WA Ruse= A2 =9 2, S5, G2, (C1-60)LZ, ((6-C60)o+d, (C4-C60)3 el 2o}, N,
0 9 S2HEH ded sl oS XEsh= 549 A 699 sHEAEF2L, ((3-C60)A1E=2L47, EZ(Cl-
C60)L A, t)(C1-C60) LA (C6-C60)otEAE, E(C6-C60)otE A, olthitd (C7-C60) oA 2244,
(C2-C60)&Ad, (C2-C60)L71d, (C1-C60)L=Al, Aok, (C1-C60)&Aotm =, (C6-C60)oFHolr =, (C6-
(60)°}2(C1-060)LZ, (C6-C60)oFE%A], (C6-C60)°FEE S, (C1-C60)EFAIZ7IRE, JIE2EHA, Uo|ER T &
SOl =E A o] AL, Ry WA Rys= S A&A 9 §3ElE T8sAY E86H4] &5 ((3-060)L e T+

(C3-C60)dANLAer Adro] A= 1 3l Fdgh = tdke] WgS ngE LT + dom;

o=

2
s

i

o]

A7) Arad] obd, slHRZer, SHEZAIEEEY, ojtivtd, ulo|AEFE U EE Ry WA Rusd ¥F,
adAd, d7d, AERLY, ARSI, o, dH R, ofgAd dANE  dZoln E olo}

554, 24, (C1-060)27, (6-C60)okd, (C4-C60)&le|Zold, N, 0 2 SERE Mdd 3} o
AE zdheleE 59 WA 699 FHEAZESD, (C3-C60)AEFZLZ, EF(C1-C60)Ld A& v (C1-60)2Z
(C6-C60)orE A, E(C6-C60)ota A ™, ofuintel | (C7-C60)uFol Al FELZ, (C2-C60)LAd, (C2-C60)L7]
g, (C1-C60)L=A, Alobx, (C1-C60)LZolm|x, (C6-C60)cFHolm =, (C6-C60)oF=(C1-C60)LZ, (C6-
C60)o+E 5 A], (C6-C60)oFEE] L, (CI-C60)LFAZIR Y, 7t252 YoER Y jlo|=2A2RE Hded s
oo o x3hE 4 glon;

£ v AR EPHor 1 A 49] Foolth,

A7) wEe] A, A e A4 Bge BPuaz 2t SRR oY) FFE A8 £ o, o
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[0230]

[0231]
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[0234]
[0235]
[0236]
[0237]
[0238]
[0239]

TA] o BFE 300 mLZE

kel
T

=0
=
gk

ato] el

S

ol gl 2 500mLol

T

=]

JErlE 1Y

thol
q

=4

1.

1=

=

=

4:12 24
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Cul (1.14 g, 5.98 mmol)

=

o
DoolE opAlH o] E

A %
Fol sl A (24.5g, 68%)E LUt}

FherE (20 g, 119.6 mmol), WE-2-ofo]Q=WlZFoo]E (26.4 mL, 179.4 mmol), K.CO; (21.5 g,155.5 mmol),
[s}

Cu (1.52 g, 23.9 mmol)

3] 3 5 Ae
274

[0240]
[0241]



[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

on

££40l 10-1506919

3lstE Bo] A%

SEE A (15.0 ¢ ,49.8 mmol) S 100mL S| 2o =o]m, -78CE WZAAZl & WegF (dEZ = 1.6M, 78
mL, 124.4 mmol)<S YL 1AIZF &< wRkSIAT}. o]& AMA3] Ao @ &8 447 B9k O wnkedth. Whg-o]
dEHE E 200 L2 FE39 7F715S 24 ARAFY. o] & oe&/oME(FIH IDE AAgste] 3
£ B (10.1g, 67%)E 4},

3= CY Ax

3}3tE B (14.0 g, 46.5 mmol)E 150 mL conc. HsPOol =915 5AIZF ¥F gQF 3wk 33T, o] & 200 mLe}b
olel olAlHIO|E 200 mlE FE3L F715S #AY ARAFHT. oF oEE 150 mLZ AAAQste] 3gE C
(9.48g, 72%)= AAT}.

s5te Dol A%

e C (7 g ., 24.7 mmol)E YolFZ2dek 100 mLel =9 ¥ 0TolA NBEESAIN (M
bromosuccinimide)(5.28 g, 29.6 mmol)E F7}ISlt). o] 2EE A& FXstAA 447 <t

d g TSRS 150 nlE 7hel vheS TR fEREdE 100 nlE F&, 7Y A=AAT. oF
AEFIH] 1:2) 02 AlAA st &3k D (6.4g, 720)E LAt

3eE 19 Az
535 D (5 g, 13.8 mmol), #H'EdEE2H(Phenylboronic acid)(1.9 g, 15.18 mmol) % HEZ7|~ ZHEF(0) E
aﬂlai@ﬂ(Pd(PPhgm(o.g g, 0.52 mmol)S EF< 100 mL} ol&2 50 mLoll ¢l ofd, 20 BANYER 8§

ol 50 mLE Wi 120TolA 4417 Bot 88 wwsldd. a8 g S5 25TE W33 284 200 nLE 7}
g Whg-S T3, dEoAHCOIE 150 mL2 F&, 7Y URAIAT. ol ZHY A=rEIHE ]85
27 535 1 (1.6 g, 3.33 mmol)S AT},

[Azd 2] st3E 3209 Az

" e &
poe YNl OOQ
g

E O 320

sl3tE B Alx

3FgE C (7 g , 24.7 mmol ) tolFEZEwWE 100 mLol

el F 0ToA NMHERSGA oM = (N
bromosuccinimide)(10.5 g, 59.2 mmol)& H7}etAtt. o] &=E A& ° e N

FASEA 547

H &t wukalgiTh
A g SHFF 150 nLE 71e] vheS RS gEFZEYE 100 b2 F5F, A dAXAIFAL. o) E oekg /o)
AIEFIH] 1:2) 02 AAAs o] 332 E (7.4 g, 68%) 5 EAT.
5}3HE 3209 Az
= E (5 g, 13.8 mmol), #HIRE2H(Phenylboronic acid) (3.8 g, 30.36 mmol) % HEZ7]|~ ZE(0)

m Lot
L oo

#'d 3 23 (Pd(PPhs) 4 )(1 6 g, 1.04 mmol)& FF< 100 mL¢} ol &k 50 mlell =591 o5, 20 R ER +
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[0256]
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[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

on

££40l 10-1506919

S8 50 ml& ¥il 120ColA 4413 &9k gF wuksiglth, o9 thE 25F 25CE W3i S/S 200 nlE
7hell Whg& FRSkaL, old ofMHOIE 150 mLE &, 7S AXAIFT. ol& AY ARvEIHIE o] §3
320

o
-

o
H
N )
O Br O CHyli H3PO,
> N —_— N E——
K,CO5/Cu/Cul O o Ether O HO

n-butyl ether

462

SEE FY Az

7hetE (20 g, 119.6 mmol), S5-HEZR-wE-2-olo]o LulFoo]E (26.4 mL, 179.4 mmol), KO3 (21.5 g
,155.5 mmol), Cu (1.52 g, 23.9 mmol) 5.98 mmol)E tlo] el e Z 500mLol ¢l the o}
2 Z743}°ﬂ*1 48X 7 FoF 3F WHEAIF T, WkSo] SHAET AR2oA Az E 800 mLE FEIY #7115
S 7t AFA AT, o] F AL o E olAHOE = 4:12 A B3 & A e 300 mLE A2 A
i]’}:}‘%‘ (24.5 g, 58 %)= AAT}.

3etE Go] A%

33 F (15.0 g ,49.8 mmol)E 100mL ol e]|Zo)] Holar, -78CE WA 3 wEalE (1.6M in Ether, 78
mL, 124.4 mmol)< %‘-L IXZF S Rkt o] AAE] Ao ® &7 4A17F B¢k u wRkskgith. wh$o]
dEHE E 200 L2 FE39 F715S 24 ARAZY. o] & oe&/oME(FIH 1:)o 2 A48t 3}
3 G (10.1 g, 57 %) LA},

33 E Hel Az

338 G (14.0 g, 46.5 mmol) S 150 mLe] A3 HPO,0l 591
o€l olAEO]E 200mLE FZ38 T {7
(9.48 g, 62 H)Z AU},

S5AIZE WF FotF wHEEGITE, o] & 200 mLe}t

o
tlo
o
2
a0
PN
>
b
oo
o
i
2
)
o
o
(&)
=]
-
il
E)
I
2
ol
&2
b
o
al

3= [o] Alx

s H (7 g, 24.7 mmol )& UTolZZR=2dgr 100 nmle]l =AU F 0ColA] NHRZESAO|u = (M-
bromosuccinimide)(5.28 g, 29.6 mmol)E H7lslth. o] &EZ AL FASEA 443F Bk 1
Y g FFHF 150 nbE e w32 FES T UFEEdE 100 L2 &, 7Y Az ol
AE(FIH] 1:2)02 AAAst] s3E 1 (6.4 g, 62 DE AT

313t E 4629 A X
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[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

on

£=40l 10-1506919

8% 1 (5 g, 13.8 mmol), #H'EdRE2HPhenylboronic acid) (5.7 g, 45.54 mmol) 2 HEZ7|~ ZHHF(0)E
ﬂ-lﬂ‘é_:_i-‘](l)d(Ppha)ﬁ(Z.ﬁl g, 1.56 mmol)& EF< 100 mLe} o€k 50 mLol < the, 2M BV ER &
A 50 mLS @il 120TColA] 4X7F Hot k7 wwketdnt. 29 os 28 25CE W31 FHS 200 nLE 7}
d WhES FE3ta, old oMAHCIE 150 mlE F&, 7S AXRAHG. olE AY AZvEIYIE o] &3}
2 3}ehE 462(1.6 g, 3.12 mmol)E AT},

[Aze] 4] s}3HE 4989] A%

K,COyCu/Cul
n-butyl ether

-

Br B(OH),

. O 5" ey
SR

SIEE Jo] Az
FherE (20 g, 119.6 mmol), Tlo|wEd-2-o}o]Q ool e o]lE (49.8 g, 155.5 mmol), KOs (21.5 g

,155.5 mmol), Cu (1.52 g, 23.9 mmol) & Cul (1.14 g, 5.98 mmol)ZE tlo]HdogZ 800 mLel] =91 t}& o}
22 z73 oA 48417 FoF F wHkAIF T, wESo] AW oA 2 & 800 mLE FEIY F71%
S 7ot ARAFT. o]F Al ¢ g olAHOE = 4118 AY FEg3dk 3 thA] e 300 mLEZ A A sk
338 J (27.1 g, 63 %) AU},

gate Ko Az

312 J (15.0 g ,41.7 mmol)E 300 nml oE|2o] Ho|x, -78CE YZAAZl & wEgE (JEl2 F 1.6M,
120 mL, 187.8 mmol)& Y3 1AIZF Gt wwkelQlth. o]& AA3] Aoz &8 4r3F FF o wrksigivh. wk
+°] gEFHW & 200 nLE FE3 {F715S 3 AXRAIFCE. olF dekE/otAE (RN 1:1) o2 AAAS
o] 3= K (8.7 g, 58 B AU},

sstE Lol Ax
3}3tE K (14.0 g, 38.9 mmol)E 150 mLe] 3k HPOsoll =591 ¥ 5A17F Wbk Fobl wtslgicth, o]& & 200 mLe}t

old olAlHIo|E 200 nLE FEIF T, F75S UL ARAIAG. oF e 150 a2 AAAsIY dFE L
(7.68 g, 61 %)& AT},

395 Mo A%

SEgE L (7 g, 21.6 mmol)S YelEFEZ2ZdYE 100 mLol =0 %
bromosuccinimide)(5.28 g, 28.1 mmol)E 7}t tt. o] 25 AL FA 3
d o SRS 150 LB Uk whes FREta R 100 nLe

AE (FI4] 1:2)o2 AAAs S3tE M (5.7 g, 66 9)S AU
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[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

on

£=40l 10-1506919

3}3tE 4989 Az

32 M (5 g, 12.4 mmol), ¥ dXE4H(Phenylboronic acid) (1.9 g, 15.18 mmol) ¥ EIEZ7]x ZEhE(0)
Eg s d 223 (Pd(PPhy),) (0.8 g, 0.52 mmol)S &5 100 mL} o &S 50 mLoll <l ofL, 2M EXYEF 4
ol 50 il W3 120CAIA 4417 Bk B wakslrh, 1Y ohg LEE 5CE I FHS 200 nlE
bl wheS FR:, ddobdHelE 150 il FF, A AXAZL. o] AW ARvEIYIE o] &3t
2 332 498 (1.5 g, 3.75 mmol) S AL},

[Azd 5] 3gE 8119 A=z

(e
NH, @)LO/
@ T oSN ot N HaPOs
Eth
0 @ O er OH @ OH

K;CO4/Cu/Cul
n-butyl ether

N o

Br  B(OH) O
ws CJ N SENe CL 0)
MC I N
Q 811

SEE NY A
old¥ (4.89 mL, 53.7 mmol), wlE-2-o}o]o EulZo|o]E (23.7 mL, 161 mmol), K,CO; (15.6 g ,113 mmol),

Cu (0.68 g, 10.7 mmol) % Cul (0.51 g, 2.69 mmol) ¢} tlol-n-H-EloEZ 50 mLE ¥l o= Z7sle] 48
AlZE Bot SFAIAT. @4 - old olAEolE = 4:12 AH B &, JdE® AQAZAAsI FgE N (15.7 g,
81 %)= AATH

3}gtE N (15.0 g ,41.5 mmol)Z oE]|E 80mLoll Holaz, -78TColA HWEEFE (dHZ 3, 45 mmol)S YL A
2o 255 S T AAZE FF dEEAIIT, o gE /oA E(F ] 1:1) o2 AAASS s5tE 0 (7.68 g,
61 %) & AATt.

ol

= Po] A=

e
'z
off
r [¢
=
rtﬂ
>
i)
A

/olE olAEH o] ER

by
morg

& 0 (14.0 g, 38.7 mmol)E Z& HPO, 150 mLoll Wil 5A]
=3 F oeam AAAst sek= P (7.8 g, 680)F5 AU

&
e

3E Qo] A=

312 P (7 g ,21.5 mol)E WEHASFZEo|=d] 59 & 0TA NBS (4.98 g, 27.95 mmol)E X713} t).
S5AZF & &3 o] o ghe /ol E(HyH] 1:2)02 AAAS ] 3EE Q (6 g, 75%)S AU},

3}3tE 811¢] A%

38 Q (5 g, 12.4 mmol), FHLEEA (1.9 g, 15.18 mmol) 2 HEZI 2~ ZEHE0) Eddz~d
(Pd(PPhs)4) (0.8 g, 0.52 mmol)S E=F4 100 mLo} ok 50 mLoll < v, 2M B EF 89 50 nL=
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[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

on

£=40l 10-1506919

N

YL 120Cel A 4A3E Feb g wakesith, 9 v 228 25CE W3 SRS 200 alE Vb v F
SefaL, od opAElolE 150 nL= F&, eF AXAZT. olF AW ARPEILNYS o] 8dte] 57 e
811 (1.5 g, 3.75 mmol)S A} .

[Alz] 6] 33t= 12219 Az

) HO
O NH, o
~ CHaLi H3PO,
(0] N oH
K;COg/Cu/CuI i g Ether O

n-butyl ether

=S S gt

U
1221

S5 RY A
otxgty At Mgl o] 2| Z(Anthranilic acid methyl ester) (10 g, 66.2 mmol), HWE-2-olo]Q =wlZFolo]E
(28.2 mL, 191.98 mmol), KoCOs (19.2 g ,139.02 mmol), Cu (0.84 g, 13.24 mmol) % Cul (0.63 g, 3.31 mmo

1)<} ‘jro]—n—‘j% lH|Z2 120 mLE YL of=3r ZZstol| 48AI3F FF FFAIF Y. Al 0 o EHolAHOIE =
4:12 A9 Fg 3, olgE2 AZAAS ] 3= R (21.7 g, 78 S AU

3lstE So] A%

312 R (15.0 g, 35.8 mmol)& olH|Z 100mLell solar, -78CelA wEalE (lElE2 F 1.6M, 145 L,
232.46 mmol)S Yil Aoz ¥ F 4ATF B WA CgE /ol E(F-AH] i) o2 AAdgste] g
32 S (10.4 g, 69 %) LA},

"
i
—

o
N
PN

5132 S (14.0 g, 33.4 mmol)Z & HPO, 150mLell P31l 5AIZF ¥k B wRkAI AT, E/o|d olAH o ER 3
=% F dasZ AAAS SE T (9.15 g, 75%)E AU

sletE U Ax

SIE T (7 g, 19.2 mol)S HEalZgatol=o ¢ 5 0CoA NBS (4.09 g, 23.0 mmol)E FH7}akch, 54
7t 3 B3 dE olAEo]EE o] &5t fU]5E FETIY B /opAE(EIH] 1:12)o2 AAAIY FFE
U (6.4 g, 75%)2 A},

3l E 12219 Ax
e U (5 g, 11.3 mmol), FEHEAF (1.9 g, 15.18 mmol) ¥ HEZI|~A ZHgF(0)EHALELA
(Pd(PPh3),) (0.8 g, 0.52 mmol)& EF<l 100 mLe} ol ¥h-3 50 mLol|l %9 tfd, 2M B EH =89 50 mL&

I 120°Col A 4A17F ok Sk wubelgith oY Ue 2EE 25CE WE SH 200 nlE 7P6H *ﬂ%% =
’EPT e olAlE|o]E 150 mLZ F&, T ARAHL. o5 Ay ARulEIE o

Bl ou
o}:o il
_O|_‘
&
I
)
Lot
i)
e o
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[0304]

[0305]

[0306]

1221 (1.5 g, 3.75 mmol)S AT},

3}et& 15288 A%

'H NMR(CDCls, 200 MHz)

MS/FAB

found

calculated

—_

6 = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,

7.77(1H, m), 7.87(1H, m), 8.37(1H, m)

m), 7.37~7.41(3H, m), 7.51~7.52(4H, m), 7.69(1H, m),

359.46

359.17

m), 7.77(2H, m), 7.87~7.93(3H, m), 8.37(1H, m)

& = 1.72(12H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(3H,
m), 7.37~7.4(8H, m), 7.55(1H, m), 7.63(1H, m), 7.69(1H,

475.62

475.28

§ = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,

7.77(1H, m), 7.87(1H, m), 8.37(1H, m)

m), 7.37~7.41(3H, m), 7.48~7.57(7H, m), 7.69~7.7(2H, m),

435.56

435.20

28

& = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,

m), 7.77~7.79(3H, m), 7.87(1H, m), 8(2H, m), 8.37~8.4(3H,
m)

m), 7.37~7.41(8H, m), 7.51(2H, m), 7.59(2H, m), 7.69(1H,

485.62

485.21

35

m), 7.85~7.87(3H, m), 8.37(1H, m), 8.56(1H, m)

& = 1.72(6H, s), 6.95(1H, m), 7.17~7.3(7H, m),
7.37~7.5(5H, m), 7.58~7.59(3H, m), 7.69(1H, m), 7.77(1H,

551.68

551.24

38

m), 7.87~7.4(2H, m), 7.53(2H, m), 7.69(1H, m), 7.77(1H,
m), 7.85~7.87(3H, m), 8.01(1H, m), 8.18(1H, m), 8.37(1H,
m)

& = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.25~7.3(4H,

492.63

492.17

49

& = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.25~7.4(7H,
m), 7.5(1H, m), 7.63~7.69(4H, m), 7.77~7.79(3H, m),
7.87(1H, m), 7.94(1H, m), 8.12(1H, m), 8.37(1H, m),
8.55(1H, m)

524.65

524.23

50

6 = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.25~7.33(9H,
m), 7.58(2H, m), 7.69(2H, m), 7.77(2H, m), 7.87(2H, m),
7.94(1H, m), 8.837(1H, m), 8.55(1H, m)

524.65

524.23

72

& = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,
m), 7.36~7.42(5H, m),  7.48(1H, m), 7.69~7.87(8H, m),
8.03~8.12(3H, m), 8.37(1H, m)

541.62

541.20

91

§ = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.25~7.3(6H,
m), 7.837~7.4(2H, m), 7.55(2H, m), 7.61(1H, m), 7.69(1H,
m), 7.77(1H, m), 7.87(1H, m), 8.04~8.08(2H, m),
8.37~8.42(2H, m), 8.55(1H, m)

485.62

485.21

94

§ = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,
m), 7.37~7.4(2H, m), 7.48(2H, m), 7.57~7.59(4H, m),
7.69~7.77(4H, m), 7.87~7.92(2H, m), 8(2H, m), 8.37(1H, m)

485.62

485.21

104

§ = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,
m), 7.837~7.41(3H, m), 7.51~7.52(4H, m), 7.58(2H, m),
7.69~7.77(4H, m), 7.87~7.92(3H, m), 8.37(1H, m)

485.62

485.21
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[0307]

& = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,
m), 7.37~7.41(3H, m), 7.51~7.55(4H, m), 7.69(1H, m),

106 485.62 485.21
7.77~7.79(3H, m), 7.87(1H, m), 8.01(2H, m), 8.37(1H, m),
8.55(2H, m)

§ = 1.72(6H, s), 6.95(1H, m), 7.17(1H, m), 7.26~7.3(2H,

112 |m), 7.37~7.4(6H, m), 7.58~7.59(3H, m), 7.69~7.77(3H, m),| 585.73 585.25
7.87~7.92(6H, m), 8(2H, m), 8.37(1H, m)

§ = 1.72(6H, s), 2.34(12H, s), 6.36(4H, m), 6.71~6.77(4H,

119 |m), 6.95(1H, m), 7A7(1H, m), 7.26~7.3(2H, m),| 506.68 506.27
7.37~7.4(3H, m), 8.37(1H, m)

6 = 1.72(12H, s), 6.58~6.63(3H, m), 6.75~6.81(4H, m),

132 [6.95(1H, m), 7.17~7.3(6H, m), 7.837~7.4(4H, m), 7.55(1H,| 566.73 566.27
m), 7.62(1H, m), 7.87(1H, m), 8.37(1H, m)

6 = 1.72(6H, s), 6.69~6.77(4H, m), 6.95~6.98(2H, m),

146 |7.17(1H, m), 7.26~7.3(2H, m), 7.37~7.41(56H, m),| 576.73 576.26
7.51~7.57(9H, m), 8.02~8.07(2H, m), 8.37(1H, m)

§ = 1.72(12H, s), 6.58(1H, m), 6.75~6.77(3H, m), 6.95(1H,
m), 7.17(1H, m), 7.26~7.3(3H, m), 7.36~7.4(5H, m),

158 616.79 616.29
7.49~7.55(3H, m), 7.62(1H, m), 7.74~7.77(2H, m),
7.84~7.88(3H, m), 8.37(1H, m)

5 = 1.35(9H, s), 1.72(12H, s), 6.55~6.58(3H, m),
6.75~6.77(3H, m), 6.95~7.01(3H, m), 7.17(1H, m),

171 622.84 622.33
7.26~7.3(8H, m), 7.37~7.4(4H, m), 7.55(1H, m), 7.62(1H,
m), 7.87(1H, m), 8.37(1H, m)

5 = 1.72(6H, s), 6.62(1H, m), 6.7~6.77(3H, m),
6.95~6.99(3H, m), 7.17(1H, m), 7.26~7.3(2H, m),

235 452 .55 452.20
7.37~7.4(83H, m), 7.55(1H, m), 8.07(1H, m), 8.37(1H, m),
8.46(2H, m)

§ = 1.72(6H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),

261 |6.95(1H, m), 7.17~7.3(7H, m), 7.37~7.4(2H, m), 7.54(2H,| 526.67 526.24
m), 7.69(1H, m), 7.77(1H, m), 7.87(1H, m), 8.37(1H, m)

§ = 1.72(6H, s), 6.63(4H, m), 6.81(2H, m), 6.95~6.98(2H,
m), 7.17~7.3(7TH, m), 7.37~7.4(8H, m), 7.6(1H, m),

263 576.73 576.26
7.69(1H, m), 7.77(1H, m), 7.87(1H, m), 8.03~8.04(2H, m),
8.37~8.4(2H, m)

6 = 1.72(12H, s), 6.58~6.63(5H, m), 6.75~6.81(3H, m),
6.95(1H, m), 7.17~7.3(7H, m), 7.37~7.4(2H, m),
266 642.83 642.30
7.62~7.63(2H, m), 7.69(1H, m), 7.77(2H, m), 7.87~7.93(2H,
m), 8.37(1H, m)
§ = 1.72(12H, s), 6.58(1H, m), 6.75(1H, m), 6.95(1H, m)
717(1H,  m), 7.26~7.3(2H, m), 7.36~7.4(4H, m),
271 742.95 742.33

7.49~7.5(4H, m), 7.62~7.63(2H, m),  7.69~7.77(7H, m),
7.84~7.93(6H, m), 8.37(1H, m)
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[0308]

§ = 1.72(6H, s), 6.63(2H, m), 6.81(1H., m), 6.95~6.98(2H,

278 |m), 7.17~7.3(5H, m), 7.37~7.46(8H, m), 7.64~7.77(5H, m),| 626.79 626.27
7.84~7.87(2H, m), 8.02~8.07(2H, m), 8.37(1H, m)
§ = 1.72(6H, s), 6.63(2H, m), 6.69~6.81(5H, m), 6.95(1H,

301 |m), 7.17~7.3(5H, m), 7.37~7.4(3H, m), 7.54~7.59(5H, m),| 576.73 576.26
7.73(1H, m), 7.92(1H, m), 8(2H, m), 8.37(1H, m)
5 = 1.72(6H, s), 7.26~7.3(2H, m), 7.37~7.41(4H, m),

320 |7.51~7.52(8H, m), 7.59(1H, m), 7.69(1H, m), 7.77(1H, m),| 435.56 435.20
7.87(1H, m), 8.54(1H, m)
5 = 1.72(6H, s), 7.25~7.4(10H, m), 7.5(2H, m),

341 |7.59~7.69(8H, m), 7.77~7.79(5H, m), 7.87(1H, m), 7.94(2H,| 765.94 765.31
m), 8.12(2H, m), 8.54~8.55(3H, m)
§ = 1.72(30H, s), 6.15(1H, m), 6.58(4H, m), 6.75~6.77(6H,

360 |m), 7.26~7.3(6H, m), 7.37~7.45(8H, m), 7.55(4H, m),| 1082.42 1081.53
7.62(4H, m), 7.87(4H, m)
§ = 1.72(18H, s), 6.15(1H, m), 6.58(2H, m), 6.75~6.77(4H,

374 |m), 6.98(2H, m), 7.26~7.3(4H, m), 7.37~7.45(8H, m),| 950.22 949.44
7.53~7.62(10H, m), 7.87(2H, m), 8.02~8.07(4H, m)
§ = 1.72(6H, s), 6.63(8H, m), 6.69(4H, m), 6.81(4H, m),

394 |7.2~7.3(10H, m), 7.37~7.4(2H, m), 7.54~7.59(5H, m),| 769.97 769.35
7.69(1H, m), 7.77(1H, m), 7.87(1H, m), 8.54(1H, m)
§ = 1.72(6H, s), 6.63(4H, m), 6.69(4H, m), 6.81(2H, m),
6.98(2H, m), 7.2~7.3(6H, m), 7.37~7.4(4H, m),

402 870.09 869.38
7.53~7.59(11H, m), 7.69(1H, m), 7.77(1H, m), 7.87(1H, m),
8.02~8.07(4H, m), 8.54(1H, m)
5 = 1.72(12H, s), 7.26~7.3(3H, m), 7.37~7.41(4H, m),

415 |7.51~7.63(7H, m), 7.69(1H, m), 7.77(2H, m), 7.87~7.93(3H,| 551.72 551.26
m), 8.54(1H, m)
5 = 1.72(6H, s), 6.63(4H, m), 6.75~6.81(4H, m),

428 |7.2~7.3(6H, m), 7.37~7.41(4H, m), 7.51~7.52(4H, m),| 526.67 526.24
7.59(1H, m), 8.54(1H, m)
5 = 1.72(6H, s), 6.63(4H, m), 6.75~6.81(4H, m),

432 |7.2~7.3(6H, m), 7.37~7.4(3H, m), 7.58~7.59(4H, m),| 576.73 576.26
7.73(1H, m), 7.92(1H, m), 8(2H, m), 8.54(1H, m)
§ = 1.72(6H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),

447 |7.2~7.3(6H, m), 7.37~7.41(3H, m), 7.51~7.59(7H, m),| 602.76 602.27
7.69(1H, m), 7.77(1H, m), 7.87(1H, m), 8.54(1H, m)
§ = 1.72(6H, s), 6.15(1H, m), 6.63(6H, m), 6.69(2H, m),
6.81(8H, m), 6.98(1H, m), 7.2~7.3(8H, m), 7.37~7.45(4H,

454 743.93 743.33
m), 7.53~7.57(5H, m), 7.69(1H, m), 7.77(1H, m), 7.87(1H,
m), 8.02~8.07(2H, m)
5 = 1.72(6H, s), 7.41(3H, m), 7.51~7.52(12H, m),

462 |7.59~7.61(3H, m), 7.69(1H, m), 7.77(1H, m), 7.86~7.87(2H,| 511.65 511.28

m), 8.54(1H, m)
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5 = 1.72(6H, s), 7.25~7.33(10H, m), 7.44~7.54(5H, m),

473 |7.63(5H, m), 7.8(1H, m), 7.94~8.01(5H, m), 8.12(3H, m),| 778.94 778.31
8.55(3H, m)
§ = 1.72(6H, s), 2.34(36H, s), 6.15(1H, m), 6.36(12H, m),

480 [6.45(1H, m), 6.62(1H, m), 6.71~6.77(8H, m), 7.29(1H, m),| 953.31 952.54
7.38(1H, m), 7.45(1H, m)
§ = 1.72(6H, s), 6.63(12H, m), 6.69(6H, m), 6.81(6H, m),

494 (7.2(12H, m), 7.54~7.61(9H, m), 7.69(1H, m), 7.77(1H, m),| 1013.27 1012.45
7.86~7.87(2H, m), 8.54(1H, m)
§ = 1.72(6H, s), 6.69(6H, m), 6.98(3H, m), 7.36~7.38(6H,

496 |m), 7.49~7.54(24H, m), 7.69~7.77(8H, m), 7.84~7.88(8H, 1313.63 1312.54
m), 8.02~8.07(6H, m), 8.54(1H, m)
5 = 1.72(12H, s), 6.95(1H, m), 7.12~7.17(3H, m),
7.25~7.33(3H, m), 7.5~7.51(2H, m), 7.59~7.68(4H, m),

516 564.72 564.26
7.79~7.81(8H, m), 7.94(1H, m), 8.12(1H, m), 8.37(1H, m),
8.55(1H, m)
§ = 1.72(12H, s), 6.15(1H, m), 6.57~6.63(3H, m), 6.69(2H,

538 |m), 6.81(1H, m), 6.95(1H, m), 7.12~7.2(5H, m), 7.41(1H,| 566.73 566.27
m), 7.51~7.54(7H, m), 8.37(1H, m)
§ = 1.72(12H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),

571 [6.95(1H, m), 7.12~7.2(7H, m), 7.51~7.59(4H, m), 7.81(1H,| 566.73 566.27
m), 8.37(1H, m)
§ = 1.72(12H, s), 6.63(2H, m), 6.69(2H, m), 6.81(1H, m),
6.95~6.98(2H, m), 7.12~7.2(5H, m), 7.38(1H, m),

586 616.79 616.29
7.51~7.59(7H, m), 7.81(1H, m), 8.02~8.07(2H, m), 8.37(1H,
m)
§ = 1.85(9H, s), 1.72(12H, s), 6.55(2H, m), 6.95~7.01(4H,
m), 7.12~7.17(8H, m), 7.38(1H, m), 7.46(1H, m), 7.49(1H,

600 722.96 722.37
m), 7.51~7.57(8H, m), 7.81~7.84(2H, m), 8.02~8.07(2H,
m), 8.37(1H, m)
§ = 1.72(12H, s), 6.15(1H, m), 6.57~6.63(3H, m), 6.69(2H,
m), 6.81(1H, m), 6.95(1H, m), 7.12~7.2(5H, m),

602 616.79 616.29
7.51~7.59(6H, m), 7.73(1H, m), 7.92(1H, m), 8(2H, m),
8.37(1H, m)
§ = 1.72(12H, s), 6.15(1H, m), 6.57(1H, m), 6.69(4H, m),

624 |6.95(1H, m), 7.12~7.17(3H, m), 7.51~7.59(11H, m),| 742.95 742.33
7.73(2H, m), 7.92(2H, m), 8(4H, m), 8.37(1H, m)
5 = 1.72(12H, s), 7.12(2H, m), 7.39~7.41(10H, m),

648 |7.51~7.52(9H, m), 7.59(2H, m), 7.81(1H, m), 7.91(8H, m),| 828.05 827.36
8.54(1H, m)
§ = 1.72(12H, s), 6.63(8H, m), 6.69(4H, m), 6.81(4H, m),

685 |7.12(2H, m), 7.2(8H, m), 7.51~7.59(7H, m), 7.81(1H, m),| 810.04 809.38

8.54(1H, m)
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689

§ = 1.72(12H, s), 6.63(8H, m), 6.69(2H, m), 6.81(4H, m),
7.04(1H, m), 7.12(2H, m), 7.2(8H, m), 7.51~7.59(7H, m),

7.78~7.81(2H, m), 8.07(1H, m), 8.49~8.54(2H, m)

860.09

859.39

698

§ = 1.72(12H, s), 2.34(12H, s), 6.51(8H, m), 6.69(4H, m),
6.98(8H, m), 7.12(2H, m), 7.51~7.59(7H, m), 7.81(1H, m),

8.54(1H, m)

866.14

865.44

712

& = 1.72(12H, s), 6.63(4H, m), 6.69(8H, m), 6.81(2H, m),
7.12(2H, m), 7.2(4H, m), 7.51~7.61(17H, m), 7.81(1H, m),

8.04~8.08(4H, m), 8.42(2H, m), 8.54~8.55(3H, m)

1062.34

1061.47

724

& = 1.72(12H, s), 6.15(1H, m), 6.57~6.63(5H, m), 6.81(2H,
m), 7.12(2H, m), 7.2(4H, m), 7.41(1H, m), 7.51~7.52(5H,

7.59(1H, m), 8.54(1H, m)

566.73

566.27

736

m)
5

m), 8(2H, m), 8.54(1H, m)

= 1.72(12H, s), 6.15(1H, m), 6.57~6.63(3H, m), 6.81(1H,
m), 7.12(2H, m), 7.2(2H, m), 7.36(1H, m), 7.49~7.51(3H,
m), 7.58~7.59(4H, m), 7.73~7.77(3H, m), 7.84~7.92(3H,

666.85

666.30

758

§ = 1.72(12H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),
7.12(2H, m), 7.2(4H, m), 7.51~7.59(8H, m), 7.73(1H, m),

7.81(1H, m), 7.92(1H, m), 8(2H, m), 8.54(1H, m)

692.89

692.32

779

§ = 1.72(12H, s), 7.41(3H, m), 7.51~7.52(12H, m),

7.59(2H, m), 7.68(2H, m), 7.81(1H, m), 8.54(1H, m)

551.72

551.26

802

§ = 1.72(12H, s), 6.63(12H, m), 6.69(6H, m), 6.81(6H, m),
7.2(12H, m), 7.54~7.59(8H, m), 7.68(2H, m), 7.81(1H, m),

8.54(1H, m)

1053.34

1052.48

805

§ = 1.72(12H, s), 6.63(6H, m), 6.69(6H, m), 6.81(3H, m),
7.2(6H, m), 7.36(3H, m), 7.49~7.59(14H, m), 7.68(2H, m),

7.74~7.88(13H, m), 8.54(1H, m)

1203.51

1202.53

830

§ = 1.72(12H, s), 6.55(1H, m), 6.61(1H, m), 6.73(1H, m),
7.02~7.05(2H, m), 7.36~7.41(3H, m),

6.87(3H, m),
7.51~7.52(8H, m), 7.61~7.66(4H, m)

553.73

553.28

872

§ = 1.72(12H, s), 6.55(1H, m), 6.61(1H, m), 6.73(1H, m),
6.87(3H, m), 7.02~7.05(2H, m), 7.25(4H, m), 7.36(1H, m),
7.55(2H, m), 7.61(2H, m), 8.04~8.08(2H, m), 8.42(1H, m),

527.70

527.26

925

8.55(1H, m)

§ = 1.72(12H, s), 6.2(1H, m), 6.3(1H, m), 6.37(1H, m),
6.55(1H, m), 6.73(1H, m), 6.87~6.91(4H, m), 6.98~7.05(3H,
m), 7.38(1H, m), 7.58~7.57(3H, m), 7.82~7.88(4H, m),

8.02~8.12(4H, m), 8.93(2H, m)

642.83

642.30

978

& = 1.72(12H, s), 6.55(1H, m), 6.61~6.63(5H, m), 6.73(1H,
m), 6.81(2H, m), 6.87(3H, m), 6.98~7.05(3H, m), 7.2(4H,
m), 7.36~7.38(2H, m), 7.6~7.61(2H, m), 8.03~8.04(2H, m),

8.4(1H, m)

618.81

618.30
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5 = 1.72(12H, s), 6.55(1H, m), 6.61~6.63(5H, m),

984 (6.69~6.73(3H, m), 6.81(2H, m), 6.87(3H, m), 7.02~7.05(2H,| 568.75 568.29
m), 7.2(4H, m), 7.36(1H, m), 7.54(2H, m), 7.61(1H, m)
§ = 1.72(18H, s), 6.55~6.63(5H, m), 6.73~6.81(3H, m),
6.87(3H, m), 7.02~7.05(2H, m), 7.2(2H, m), 7.36(2H, m),

1002 734.97 734.37
7.49~7.5(2H, m), 7.61~7.63(3H, m), 7.74~7.77(3H, m),
7.84~7.93(3H, m)
5 = 1.72(12H, s), 6.55(1H, m), 6.61~6.63(3H, m),
6.69~6.73(3H, m), 6.81(1H, m), 6.87(3H, m), 6.98~7.05(3H,

1004 618.81 618.30
m), 7.2(2H, m), 7.36~7.38(2H, m), 7.53~7.61(6H, m),
8.02~8.07(2H, m)
§ = 1.72(12H, s), 6.2(1H, m), 6.3(1H, m), 6.37(1H, m),
6.55(1H, m), 6.69~6.73(3H, m), 6.87(3H, m), 6.98~7.05(3H,

1026 668.87 668.32
m), 7.38(1H, m), 7.53~7.59(8H, m), 7.73(1H, m), 7.92(1H,
m), 8~8.07(4H, m)
§ = 1.72(12H, s), 6.55(1H, m), 6.61(1H, m), 6.73(1H, m),

1042 |7.02~7.05(2H, m), 7.36~7.43(5H, m), 7.51~7.52(8H, m),| 477.64 477.25
7.61(1H, m)
§ = 1.35(18H, s), 1.72(12H, s), 6.55(1H, m), 6.61(1H, m),

1048 [6.73(1H, m), 7.02~7.05(2H, m), 7.36~7.43(11H, m),| 589.85 589.37
7.61(1H, m)
§ = 1.72(12H, s), 6.55(1H, m), 6.61(1H, m), 6.73(1H, m),

1073 |7.02~7.05(2H, m), 7.36~7.43(13H, m), 7.51~7.52(8H, m),| 830.06 829.37
7.61(1H, m), 7.91(8H, m)
5 = 1.72(12H, s), 6.55(1H, m), 6.61~6.63(9H, m),

1117 |6.69~6.73(5H, m), 6.81(4H, m), 7.02~7.05(2H, m), 7.2(8H,| 812.05 811.39
m), 7.36(1H, m), 7.43(2H, m), 7.54(4H, m), 7.61(1H, m)
§ = 1.72(24H, s), 6.55~6.63(12H, m), 6.73~6.81(7H, m),

1123 |7.02~7.05(2H, m), 7.2(8H, m), 7.36(1H, m), 7.43(2H, m),| 1044.37 1043.52
7.61~7.63(5H, m), 7.77(2H, m), 7.93(2H, m)
§ = 1.72(18H, s), 6.55(1H, m), 6.61(1H, m), 6.73(1H, m),
7.02~7.05(2H, m), 7.28(1H, m), 7.36~7.43(5H, m),

1138 593.80 593.31
7.51~7.55(56H, m), 7.61~7.63(2H, m), 7.77(1H, m),
7.87~7.93(2H, m)
§ = 1.72(12H, s), 6.2(1H, m), 6.3(1H, m), 6.37(1H, m),
6.55(1H, m), 6.63(4H, m), 6.73(1H, m), 6.81(2H, m),

1155 618.81 618.30
7.02~7.05(2H, m), 7.2(4H, m), 7.43(2H, m), 7.58~7.59(3H,
m), 7.73(1H, m), 7.92(1H, m), 8(2H, m)
§ = 1.72(12H, s), 6.2(1H, m), 6.3(1H, m), 6.37(1H, m
6.55(1H, m), 6.63(2H, m), 6.69~6.73(3H, m), 6.81(1H, m),

1166 |7.02~7.05(2H, m), 7.2(2H, m), 7.41~7.43(3H, m),| 694.90 694.33

7.51~7.55(8H, m), 7.61(1H, m), 8.04~8.08(2H, m), 8.42(1H,
m), 8.55(1H, m)
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§ = 1.72(12H, s), 6.19(2H, m), 6.55(1H, m), 6.61~6.63(9H,

1173 |m), 6.69~6.73(3H, m), 6.81(4H, m), 7.02~7.05(2H, m),| 735.96 735.36
7.2(8H, m), 7.36(1H, m), 7.54(2H, m), 7.61(1H, m)
§ = 1.72(12H, s), 6.19(2H, m), 6.55(1H, m), 6.61~6.63(7H,
m), 6.69~6.73(3H, m), 6.81(3H, m), 6.98~7.05(3H, m),

1177 786.01 785.38
7.2(6H, m), 7.36~7.38(2H, m), 7.53~7.61(6H, m),
8.02~8.07(2H, m)
§ = 1.72(12H, s), 6.19(2H, m), 6.55(1H, m), 6.61~6.63(7H,
m), 6.69~6.73(3H, m), 6.81(3H, m), 7.02~7.05(2H, m),

1183 786.01 785.38
7.2(6H, m), 7.36(2H, m), 7.49~7.54(4H, m), 7.61(1H, m),
7.74~7.77(2H, m), 7.84~7.88(2H, m)
§ = 1.72(12H, s), 6.55(2H, m), 7.19~7.38(15H, m), 7.5(3H,

1196 821.02 820.36
m), 7.63(38H, m), 7.94(3H, m), 8.12(3H, m), 8.55(3H, m)
§ = 1.35(54H, s), 1.72(12H, s), 6.19~6.2(4H, m), 6.3(2H,

1201 1163.70 | 1162.78
m), 6.37(2H, m), 6.55(12H, m), 7.01(12H, m)
6 = 1.72(30H, s), 6.19~6.2(4H, m), 6.3(2H, m),
6.37(2H, m), 6.58~6.63(9H, m), 6.75~6.81(6H, m),

1208 1175.55 | 1174.59
7.2(6H, m), 7.28(3H, m), 7.38(3H, m), 7.55(3H, m),
7.62(8H, m), 7.87(3H, m)
§ = 1.72(12H, s), 6.61~6.63(14H, m), 6.69(6H, m),

1217 |6.81(6H, m), 7.2(12H, m), 7.36(2H, m), 7.43(2H, m),| 1055.35 | 1054.50
7.54(6H, m), 7.61(2H, m)
§ = 1.72(12H, s), 6.61(2H, m), 6.69(6H, m), 6.98(3H, m),

1219 |7.36~7.43(10H, m), 7.49~7.61(23H, m), 7.74~7.77(6H, m),| 1355.71 | 1354.59
7.84~7.88(6H, m), 8.02~8.07(6H, m)
5 = 1.72(24H, s), 6.87(6H, m), 7.25~7.28(5H, m),

1243 |7.38~7.43(3H, m), 7.55(1H, m), 7.63(1H, m), 7.77(1H, m),| 633.86 633.34
7.87~7.93(2H, m)
§ = 1.72(18H, s), 6.87(6H, m), 7.25(4H, m), 7.39~7.43(7H,

1249 693.92 693.34
m), 7.51~7.52(4H, m), 7.91(4H, m)
5 = 1.72(24H, s), 6.19(2H, m), 6.58~6.63(3H, m),

1264 |6.75~6.81(2H, m), 6.87(6H, m), 7.2(2H, m), 7.28(1H, m),| 648.88 648.35
7.38(1H, m), 7.55(1H, m), 7.62(1H, m), 7.87(1H, m)
§ = 1.72(18H, s), 6.63(4H, m), 6.81(2H, m), 6.87(6H, m),

1295 |7.04(1H, m), 7.2(4H, m), 7.43(2H, m), 7.53~7.54(2H, m),| 658.87 658.33
7.78(1H, m), 8.07(1H, m), 8.49(1H, m)
§ = 1.72(18H, s), 6.63(2H, m), 6.69(2H, m), 6.81(1H, m),

1316 [6.87(6H, m), 7.2(2H, m),  7.36(1H, m), 7.43(2H, m),| 658.87 658.33
7.49~7.54(4H, m), 7.74~7.77(2H, m), 7.84~7.88(2H, m)
§ = 1.72(18H, s), 6.87(3H, m), 7.25~7.33(6H, m), 7.43(4H,

1364 |m), 7.5(2H, m), 7.63~7.68(6H, m), 7.79(4H, m), 7.94(2H,| 848.08 847.39

m), 8.12(2H, m), 8.55(2H, m)

- 117 -

on

2
=

=
=

5

10-1506919



[0313]

[0314]
[0315]

[0316]

[0317]

on

£50l 10-1506919

§ = 1.72(18H, s), 6.63(8H, m), 6.69(4H, m), 6.81(4H, m),
1404 852.12 851.42
6.87(3H, m), 7.2(8H, m), 7.43(4H, m), 7.54(4H, m)

§ = 1.72(18H, s), 6.69(4H, m), 6.87(3H, m), 7.36(4H, m),
1409 |7.43(4H, m), 7.49~7.54(12H, m), 7.74~7.77(8H, m),| 1052.35 | 1051.49
7.84~7.88(8H, m)

§ = 1.72(18H, s), 2.34(12H, s), 6.51(8H, m), 6.69(4H, m),
1417 908.22 907.49
6.87(3H, m), 6.98(8H, m), 7.43(4H, m), 7.54(4H, m)

§ = 1.72(18H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),
6.87(3H, m), 6.98~7.04(3H, m), 7.2(4H, m), 7.38~7.43(6H,
1428 1002.29 | 1001.47
m), 7.53~7.57(10H, m), 7.78(1H, m), 8.02~8.07(5H, m),

8.49(1H, m)
§ = 1.72(18H, s), 6.19(2H, m), 6.63(2H, m), 6.81(1H, m),

1454 |6.87(3H, m), 6.98(1H, m), 7.2(2H, m), 7.38~7.43(3H, m),| 708.93 708.35
7.58~7.59(6H, m), 7.78(1H, m), 7.92(1H, m), 8~8.07(4H, m)

§ = 1.72(18H, s), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m),
1469 [6.87(3H, m), 7.2(4H, m), 7.41~7.43(5H, m), 7.51~7.54(6H,| 684.91 684.35
m)

§ = 1.72(18H, s), 6.63(2H, m), 6.69(2H, m), 6.81(1H, m),
1473 |6.87(3H, m), 6.98(1H, m), 7.2(2H, m), 7.38~7.43(6H, m),| 734.97 734.37

7.51~7.57(9H, m), 8.02~8.07(2H, m)
§ = 1.72(18H, s), 6.19(2H, m), 6.63(6H, m), 6.69(2H, m),

1484 |6.81(3H, m), 6.87(3H, m), 6.98(1H, m), 7.2(6H, m),| 826.08 825.41
7.38~7.43(3H, m), 7.53~7.57(5H, m), 8.02~8.07(2H, m)

§ = 1.72(18H, s), 7.2~7.33(15H, m), 7.5(3H, m), 7.63(3H,

1505 861.08 860.39
m), 7.94(3H, m), 8.12(3H, m), 8.55(3H, m)
§ = 1.72(18H, s), 7.25~7.33(9H, m), 7.43(6H, m), 7.5(3H,

1507 |m), 7.63~7.68(9H, m), 7.79(6H, m), 7.94(3H, m), 8.12(3H,| 1089.37 | 1088.48

m), 8.55(3H, m)
= 1.35(27H, s), 1.72(18H, s), 6.19(6H, m), 6.55(6H, m),

63(6H, m), 6.81(8H, m), 7.01(6H, m), 7.2(6H, m)
= 1.72(18H, s), 6.63(12H, m), 6.69(6H, m), 6.81(6H, m),

6

6.

5

7.2(12H, m), 7.43(6H, m), 7.54(6H, m)
6 =

6.

m

1513 1035.45 | 1034.62

1520 1095.42 1094.53

1.72(18H, s), 6.63(6H, m), 6.69(6H, m), 6.81(3H, m),
98(8H, m), 7.2(6H, m), 7.38~7.43(9H, m), 7.53~7.57(15H,| 1245.59 1244.58
),

8.02~8.07(6H, m)
§ = 1.72(18H, s), 6.63(6H, m), 6.81(3H, m), 7.04(3H, m),

1528 |7.2(6H, m), 7.36(3H, m), 7.43(6H, m), 7.49~7.54(12H, m),| 1395.77 | 1394.62
7.74~7.88(15H, m), 8.07(3H, m), 8.49(3H, m)

1524

(A 1] 2 el e $7] AANES SHEES o8 OLED 2ol W SH(D
w oo A4 EE SRS o §d P29 OLED £4E ALsA.

A, OLED*"L EEH*(*“J YA AR)N(DEREH Aol BwAs 110 vh(15 Q/0) (2)S, EgZaEzdl
S Ao R AMEElY 283 AHS AAG & o)aZRdkgd Yo uydt &

Y
iy

AHgah it
Sog, AE FF Aule 7@ Ede 110 719 AAstx, A3 T Fu Ue Ad &7 7z

obv] ) E 2 Dobl (2-TNATA) S War, #H e AFE7 10 torrol

Q7bete] 2-INATAE ZHAIA 110 71 ol 60 nm F719 B&F3)

=
b Lo

ol)lt
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o
é
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-
::4
RUBN
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B
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SeWwe

.

[0318] 2-TNATA

[0319] o]o] A, of 3717-% NN -¥2=(a-vZE)-N,N
UAA E3TAS

= Yol 20 nm FA9 FFAE

-t d-4,4'-t]o}RINPB) & WL
S@)E& S8

[0320]

[0321] PEFNS
Ao ErE
Aol = g
Fo2 =3

[0322]

(piq)Ir(acac)

[0323] ojojA 7] WHPZ Qo AFAGEFoR HA(2-vE-8-FEUE)-(p-idulEgE)LFuFE (111 (BAl)S 5
me] FAR SAAIL, olofq ARARDF(6) oA 7] Fxe| Ea(8-sto] EEHAIE) -0 H (1)
AlQDE 20 mm FAR FEe UL, JAAFYST(DHRE 317 +x9 s3E ZF FAsdolELiQE 1 WA
m FAZ FEAE & e IF FE GHE o838t Al 5(8)% 150 me] FAR FEete] OLEDE Al%tef
oAt.
~N\
=
Lig
[0324]
[0325] [vlaze] 1] F#e] &3 AEE o] 83 OLED Aol w3d 54
[0326] 2AF T2 A dlo] & A ¥y S2E Am2A B iy o 7] i
A= HE)(

A7) whsg BHE didlel Bl a(2-vE-8-
pEdEESE)GFrE(111) (BAlg)<S

Y2 g olelel= AAld 13} FU8A OLED 2Abs A%
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ahgict.
- TN
N
g |
B
[0327] Ala
[0328] 71 Ao 13 wjale] 1A AzE B WAgo] mE AAAAESE I3rEI T wF eSS e
OLED Z&xte] 5ot 2 d8€a&S 1,000 cd/m' oA FHst 317] & 20 YeRddt.
[0329] [% 2]
SAE| Lo o= | TSIV |FHAIS(IM/W) |y,
Noo |z | EEME | FSRES |61 000 ca/m?| @1,000 cd/m? | FE
1 279 | (pig)zlr(acac) BAlg 6.5 4.4 = A
2 298 | (pig)zlr(acac) BAlg 6.7 4.7 = A
3 592 | (pig)zlr(acac) BAlg 6.5 4.8 =M
4 600 | (pig)2lr(acac) BAlg 6.8 4.4 = A
5 990 | (pig)zlr(acac) BAlg 6.8 4.0 = A
6 1005 | (pig)2Ir(acac) BAlg 7.0 4.4 P
7 1301 | (pig)2lr(acac) BAlg 6.9 4.3 = A4
8 1306 | (pia)zlr(acac) BAIlg 6.5 4.3 X A
9 1315 | (pia)alr(acac) BAlg 6.8 4.7 = A
10 1473 | (pig)2Ir(acac) BAlg 6.9 4.2 = A
HIWO 1 | BAlg | (pig)zlr(acac) - 7.5 2.6 =M
[0330]
[0331] 7] & 2ENE B IydA Est FEEY] U EAo] T As gy §4e 5SS Hole s ¥
4 AT
[0332] wEbA], & Ege] w2 d7] B SRHES T2E ASE AR Axe wPEAe] Hojuy, T3 et
S AN AFLEN 0.8~2.2 In/Te] AHa& F5S FEstd AndgEE MAAL 5 Q.
[0333] [HAef 2] £ dio] }E {7] AAAEE FES ]88 OLED &k 3 54 (1)
[0334] AAle] 13 sdst o HAIFATBR)E FGA &, olojA, HF T Fu] Ule tgE Ao vz
sl3tE 3948 Wi, Ao AFE AUtEtd TEAA AIFFUFT el 20 mm FAL AIZHIEITL)E
=238k,
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[0335]
[0336] 71 ol9jei= AN e 13 FLE WP R OLED &AHE AFs3it).
[0337] A7] Ao 2 9 nlad 104 Azd B dwe wE AxARE FgEF FHo 2F JFES FdHEe
OLED Z7te] wh &&< 7bzb 5,000 cd/m oA Z=A3ke] a7 % 3¢ ehiglet.
[0338] [¥# 3]
DY CE= ?%@%}-(V) %’%‘ﬁ%(cd/A)
No gsdEs Me @1,000 ca/m? | @1,000 ca/m? |
1 stete 394 5.5 5.4 = A
2 stete 765 5.4 5.6 =AY
Bl 0l 1 NPB 6 45 = Al
[0339]
[0340] 2 atyo A Jet sgEEo] e SHolA T A Uy 953 EAS Holw A AT F T
[0341] [AAd 3] ¥ ddo] mE §f7] AAAEE 3gES o] &8 OLED &2xbe] &3 SA(111)
[0342] AAd 13 FL3 e Ay F2 Ao Jlw Zdd 110 7]8& AXstx, Zu] e Ad 317|729
HEE 4942 93, W Yo AFEA 107 torrdl E9E wi7iH] wi7|AZ] £, Ao AFE Qe s
4945 Z9AA 110 713 Aol 60 nm F719 ATFYZ(3)S 2319t}
O? ?O
L L
SASh
[0343]
[0344] 2 ol9)ell= AAe 13 FUE WMo OLED 2AE Al ZHekd o).
[0345] A7] Ao 3 2 ujnle 104 ZHz AlzE B oty wE §7) g s 2 FEo el 3eES 3Hhe)

= OLED 27be] w3 &89 747} 5,000 cd/mold =A4ste] 817] % 4] LFERRSIT).
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