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The present specification relates to an organic light emitting device including a heterocyclic compound
represented by Chemical Formula 1 and a heterocyclic compound represented by Chemical Formula 2, a
method for manufacturing the same, and a composition for an organic material layer. Accordingly, it is
possible to lower a driving voltage of the device, improve the light efficiency, and particularly improve the
service life characteristics of the device by the thermal stability of the compound.
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[ 7238471 ] ORGANIC LIGHT EMITTING DEVICE,

MANUFACTURING METHOD OF SAME AND COMPOSITION

FOR ORGANIC LAYER OF ORGANIC LIGHT EMITTING DEVICE
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[ 2= 32 ] The present specification relates to an organic light emitting

device including a heterocyclic compound represented by Chemical
Formula 1 and a heterocyclic compound represented by Chemical
Formula 2, a method for manufacturing the same, and a composition
for an organic material layer. Accordingly, it is possible to lower a
driving voltage of the device, improve the light efficiency, and
particularly improve the service life characteristics of the device by

the thermal stability of the compound.
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[ 7238471 ] ORGANIC LIGHT EMITTING DEVICE,

MANUFACTURING METHOD OF SAME AND COMPOSITION

FOR ORGANIC LAYER OF ORGANIC LIGHT EMITTING DEVICE
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HEUAERNEEEE  ZELIEHOE 2 T & - A
Jo RO TE AR {00 R HE B A BE AR B RV A RSO E

[0274] 3EPIERABE AR EEZ EBRIER - IRIEE 3 8y
Figss B AREERE AR 301 EFEEEE 302 % %/E 303 -

FEFAHEE 304 ~ B H# g 305 FE /LA 306 < 28000 » AH

ap HY BN RS bl e B A RE - 0 H o > A DL B B3O
ZANHYEA TG > 6 H AT DU — 2B IR D A0 YT RE T

(02751  t4h - MRBAHF —E RO E RO A R EE
B —EH  SREAF BRI EEE B SE —
2 REAF-HELINETELE  NELEWELERE LA
EEE_HCENE B URREMLES B LRYE Eh -
[0276] feAHFH —(FERPIMEERGI S > F—8 e Eng %
el A LU Rl i (R 2 0 1 Ry R (E e MBSl 2 %

1455 > 4£ 199 H(ZBAZRAAE)
131768pif

112107590 FEHESE A0202 1123137545-0
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THERLEEY -

(02771 1 R tR 45 A R &5 69 — {8 (1) 14 B o 91 Ay 7 1% 3 ol 45
B BEH2HEEFREGM (2-stack tandem structure ) HY A 1#38 5¢
HE RO RN T E 4 4 -

[0278] frisf@BEN T » o] DURIBIHE N A8 T B 4 o k6955 —
ETFHEE S -FHFEMEERE - S _EHHEEEZS -

(02791 fERFFH—FEROIEERAS - L2 189 eawH
DL % % 5 B (alkali metal ) 3% + 42 & ( alkaline earth metal )
FEEEBERT - AREEEHEK - i IR ERA RO EBENE
BEBE ALV T IRSHCRMEAFa -

[0280] fE A EEH — @ R BIMEE A - R8T — B2
I taytaEdReBNER TEBNESY HaYHhin e B
it BV EE LR 00 EEXE30EEY > BHE 001 EE
NE2EEN > EEEOIVIEEXNE20HEEY  ENEMEES
YVINESE -

(02811 A5 4 HH 35 By — {8 7 1) 1 8 e ) o - il <2 B8 Bl - <2 88 ]
LLZ (L) ~ #1(Rb) ~ #E(Cs)Ee#E (Mg) - ZA1 » 6 <& /& siiip + &8
AR I -

(0282]  fE AR EEHY — B R E R A - 3R EE T — A 3t
RENRIE R o s HAERE B AR EEAR P RE—
fin o LB —Bm EPRER —BRSENAEMNE  DLRER
WA kg B Rk EE o H P AR R E P R R 6 R

146 > 4£ 199 H (ZBAZRAAE)
131768pif
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A o3 4 — (S )14 B 9149 P 5% T b B B 4 &5 W T o B
—BRE BTH B RS -

(0283 5 e i ) — (B0 (0 M B B 1 o » 9 0 7 — B P 9 L 3
s B B AT 170k Hop T B LB B T P A A 1 (L 1
TORKVEEER (L SR MR R 2 TR R LS WERS - MR
5 PR 0L 2 T TR T T T 1

[0284]  FER & R 1E (LR S | WYRRER (L& A0 (2R 2t 2 By 7
(ECYTLRE A RE 27 SR RS BKRENE
E— WA ER RS -

(02851 15 5 7 oft 38 9 — (1< ) 1 55 0 9 » 638 4k 0 25 PR
A BB 21 -

[0286] (Lt | FORMY R (L&Y URM(LERK 2 %
TRHTREI (L I AR LB T LIRS TR i — 4 B A LA
ot -

L0287 5 AR 4 o by — (7 ) 1 5 G (0619 7 e 5 o e
TR T LR | FRARB LAY URM (LR 2 TR
BEBR (L 202 AN R RIS B T 4B B9 - (BUS SR H R B T
BB A R A A B ARG L T A PR A R ST
g -

(0288 {5 T b4 - T LA R LT A6 975 6 00 6 B
AT EAEREERLY - £BEREEESWE - EEHH
WEAMEPGRE 2B (09 85 F - BNE REER) £

1475 > 4£ 199 H(ZBHZRAAE)
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BEAY (WEALF - RIEH - F(E#HFH (indium tin oxide » ITO) »
FAL#AEF (indium zinc oxide > 1Z0)) s £ B AWV EE (F
%0 ZnO:Al B¢ SnO:Sb ) H & & 1) ( 401 % (3-H By )~ % [3,4-(fif
Z,-1,2- 48 F)EB ] (poly[3,4-(ethylene-1,2-dioxy)thiophene]
PEDOT) ~ ZMLNE ~ B RE ) 0 R HELY) - HARNI

[0289]  fERy&fmAr Rt - W] DUGE A A B A9 ) o SRy #4kF > |7 2A
EHEE - - EB&ALY  BEUESYE - MM ERE
GG B (A8 -85 - 8 - 8% - 8K - o - 82 - 8 - 8L - 85 -8R
A > RHEE ) ZRBEEME (fI10 LiF/AlL 5 LiO2/Al) 5 F
HEOY > BERRPL -

(02901  fE R &R E AM R > o] DU A & RIS & DE A MR
plan - BkEFREY  BlaE s B E A 4,356,429 5% 4 15 F& 69 7 B
= B SCBR S AR ( Advanced Material ) > 6 > P.677 (1994) |
FHE ALY 2B A (starburst-type) FEOTAY) > Pl = (4-JifF B g &
-9-ELHEEL ) 7 ( tris(4-carbazoyl-9-ylphenyl)amine » TCTA ) 4,4' 4”-
SRR (HHEEE) BEIZFEER

( 4,4',4"-tri[phenyl(m-tolyl)amino]triphenylamine > m-MTDATA ) »
1,3,5-=[4-G-HEF AR A E)EEE

( 1,3,5-tris[4-(3-methylphenylphenylamino)phenyl]benzene -
m-MTDAPB) » {5 B H AR BER G TR/ 1+ k&

M B (3.4-1 L R W)/ (A-ZR LI b BR B ~ A g /AR B

)Hilrt

b i B AR R R (4R L% - BR B E -

148 E > 4£ 199 H (ZBAZRAAE)
131768pif
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(02911  fE R & m {E# 7kl - o DUEE ek 67 4= 9 ~ O B B8 1T
EY) - R LIEGTTAEY) (stilbene derivative ) ~ =& A& ELTAEY)
(triphenyldiamine derivative ) % » H L o] LAfE AT FECE &Y
RS

[0292] fEREFE#AR - o] DUEFHE T AEY) - BER _H
fit anthraquinodimethane ) R HTTEY) - KRR HITEY) - ZER K
HITAEY) - RRRHETAEY - WRERER _HIEREGTEY -7
BT ~ KBS ELMRETAEY  BEROGTAY - 8-
EEWMEY B e A TS - A DI RE S F 48
ZEYMR

(02931 (kB &EF £ AM K fl40 - LiF f2 A B A R R
(ERNEEE RN G/ i

[0294] fE B3t > ATLIERAL & ~ SrE i iy et
R B ZERE - BT LUR & (8 T S B 2 W AE O AR o AR iE T
ML W B 2 W A 2 O AR e T B B 1 B Y LR - B0
TEOR & AR JUAE I A 7F — (8 £ R« BEoh - S e kbt v DUR
LML BT LA E AR o MF B3Rk ] DLE
{55 FH 388 268 1 16 TF AR RO B AR 43 A1 E B BB R T 45 4 T R Y A
ko BRI A B A — 2 BN H) E AR R e R B AR AY
RS

[0295] E& M Ray ERESHERAN - JLZE AT ERIE
M B LLZ2ARE RV ERESHER o Gl - wTLIEA
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112107590 FEHESE A0202 1123137545-0



202346536

BEE n B RS ATRL G p B BG A RE o HY W R B2 0 W AR AT R E
oL R AR -

(02961 AR A H 55 AY — (18 o 1) M B e 91 9 7 1 2% e 45 B 1] DA
TR P (58 B9 A7 f R THIE 3% 59 Y (top emission type ) Ji [ % 5 4
( bottom emission type ) B 2 & 2% §f I ( dual emission type ) °
[0297] EpRELERNAHECEENFEEEUNRERE  BEAE
e Y — BRI E R By IR (b e E £ 9] DIE BRI KIS
FEEM - AROLER -  ARESEFNARETEETREEM -
(02981  DAF - il i & Bl AR A 1T e F eV A - (Hi8
R EARBOEREAEGE > WA HRREAHFYHE -
(02991 < SBIEHH>

[0300] <HEHH 1>EEY 1 HIRHE

[0301]

150K - ££ 199 HEEHHRHE)
131768pif

112107590 FEHESE A0202 1123137545-0



(0302,)

( (\ () \‘

FALTY ¥ A1(50.0

g 15Tmmol) ~ A% BIO2. g »
18 Tmmol) v PAPPhs)A(8. /28 5 1.56mmol) T KoCOs(A1. /g » 302mmol)

IR W KN A A dioxane YULO/T A TSSO (15 0mlL/500

T S0

/J H)ljlle l"z’du\f&I I

f

o f(& .
i

JEMKC N TELO) A
chromatography )(DCM:Nlex:

Y C1(4A5.1g » 137/mmol » 9196) -
(O30 DOM QR TG » Wex 0% i e
(0305)

OR0E L0 A~ T (A : 247 ) ) TSN
(0306)] ALY C1(A5.1g » 13/mmol) ~ Pdydbas(6.2/p

7L > dE 199 FCRIIEEIETD
131768 pif

IS0 L L Ay ) : A
PALFERY Ll i A LA ey 0
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6.85mmol) ~ Xphos(6.53g > 13.7mmol)F1 KOAc(26.9g > 274mmol)

~

2 HE 7
Bt E

VB R A IR E (450mL) R 1% - RE BT R VR R B 4 /N o R AR IR 1R

VIR B R IEPRER o > ARIRME - KRR IEE Y A

75 (DCM:Hex = 1:3)4 (bl FH HEE F &5 W LUE R {E &)

D1(36.3g > 86.4mmol > 63%) °

[0307] 33L& 1 BYBE

[0308)] #{b&%) D1(7.0g > 16.7mmol) ~ {E& %) E1(4.34g >

16.3mmol)~ Pd(PPh3)4(0.96g > 0.84mmol)F1 K,CO3(4.62g> 33.4mmol)

B 7R B K/, 4- R S (Ho0/1,4- g f52) (2 1mL/70mL) 1 & - Re AT

AR B 2 /Ny - R IESR 1R - FKAIINERE R IEEY) - LA

FEIERS - K & 52 kR Y & 3% 48 48 5 AL G A A (DCB) (Ll F DCB

HERUERLEEY 1(8.16g > 15.5mmol » 93%) -

[0309] DCB TR &K o

[0310] <BU4H 2>/6&%) 13~ 3753~ 5797+ 133~ 209~ 237 ~

249 ~ 253 ~ 325 §1 329 BRI

[0311) (&% 13~37~53~57~97~ 133209237~ 249~ 253~

325 A1 329 By & Rl TR BLEE B 1 A ey B T A M IE > A [E Z B AE

REEH 2 - LEVWAZEFEHTHUTRIL:

[0312)] *= 1
L&Y A | {LAYB | (LA¥IC | (L&D | (LAYE ) *i?*
1521 » # 199 H(#HRHE)
131768pif

112107590

FEHESE A0202
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13
Al BI Ccl bl E2 O@ o
o B(OH), P C@@ Nl)c\\IN ) ® 49%
50 oD v -
Br cf O o8y © O @ &—N
cl Q >'\$ O QO
37
Al Bl C1 b E3 O@@
P B(OH), C@O CQ@ q’c%u 9‘\" 54%
G Ok | Tl | T
O
53
Al Bl Cl b E4 Oy
o B(OH), )0 C@@ NIJC{N ® H 55%
S 5| 2 |00 Oy | T
e
57
DI Cl o
Al Bl Cl
E5 0
o BoH, | (e D A J 51%
FP || oo |00
O
97
Al Bl Cl Dl 6 OO@ o
0 B(OH), )0 ° £ N~ b
oD S oMo, | O >
Br cl O ° O 7\@ ¢
Y
&
133
D1
Al Bl Cl Clo
E9 @
()0 BOH, | {)® C@ 0y 2O ® 2 | son
Q O Q O oB N'N’N N—
’—m’ Cy v 7\@ ;‘_N @
Q o)
153 » 3 199 H (AR E)
131768pif
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209
Al B]<302H)2 C2 D2 E10 O@ o
O ® gase pa e oy @ 52%
O QO ) ® = S O "/)\© & N
e
Al B4 C4 D4 - 37
o B(OH), C o O . ] S < °
O OO c () J & @J{;’N ® @—(ﬂ_‘n 54%
Br cl O ( 7‘;20 CO )
' &,
-
B> C5 249
Al B(OH), D5 El
6@@ o cl O@ 0
¢ o P N Y| 49%
Br cl OO 8 g 7’7<° ©)\NJ\© OO @_%:%
Al Bo co D6 o 253
o . OH)Z CQO O@ o Nj;lN OOO 0 159
Q O OQ cl > (0 ol I OO w
ol A0 Yo s
Al B1 Cl
g™ ;QO 51%
Al B1 Cl

[0313] <BEH 3>EEY 22 NHHE

131768pif

112107590

1541 - 4£ 199 EH(FEIHREHE)
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(0314
(U815) 1) {liev#y C8

0.0g » 15Tmmol) ~ {1,758 B1O2. g s

(0316)

18 Tmmol) v PAPPhz)A(8. 728 5 1.56mmol )T KyCOs(A1. /g » 302mmol)

DR 7B KN A T OCL0/ A LSO (I S0mIL/S00mIL) g » kS

i 3 /DR o b ol NP AR RIS SR 3 (1 P S G

GTELO)AR I o RS A I T AT (DCMElex: - 1:5)

AL G TEAVEES W PAREAH L8 C8(AA g s 136mmol » 909¢) »

w1

31D 211 )

7

(0318) Bl 75 C8 (A4 1g » 136mmel) » Pdydbas (6.9 »

-

\,g

6.80mmol )~ Xphos ( 6.48g » 13.6mmol ) 1 KOAc (26.7g ¢ 2//2mmol )

A uEES (A50mlL ) 1|1 4%

»\ 3
‘/

ANHATFE RN 7R (OCME N ex:

JS15517L > JE 199 FCRIIEEIETD
131768 pif

TR, TR R R . e o
FAEERIY B gl A0 L2130 0
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7 D8(37.2g » 88.4mmol » 659%) -

L&Y 22 BIR

[0319]

[0320] ¥ {E& % D8(7.0g > 16.7mmol) ~ {E& %) E17(6.00g -

16.3mmol)~ Pd(PPh3)4(0.96g > 0.84mmol)F1 K,CO3(4.62g> 33.4mmol)

B 7R B K/, 4- R fE (Ho0/1,4- g f52) (2 1mL/70mL) 1 1% - Ke AT

AR B 2 /Ny - R IESR 1R - FKAIINERE R IEEY) - LA

FEIERS - K & 52 kR Y & 3% 48 48 5 AL G A A (DCB) (Ll F DCB

A& R ERLEEY 22(10.0g > 15.6mmol » 96%) -

[0321] <SUE5H 4>{ESH 39 ~ 58 ~ 115 ~ 134 ~ 226 ~ 250 f1 327

Y B

[0322]

&% 39~ 58~ 115~ 134 ~ 226 ~ 250 F1 327 DL B &1

B3 ey B A ERY TG PR TAERES 4 5 0 fEA L
TR2FHMEEY AZE-

[0323] % 2
{LamA | L& B | (L&MW C [{L&M D | L&y E | & il
EX
39
A3 B1 9 D9 E3 9
Oy som, | Qe | ol | PR
cl o N N 58%
¥ & T 0o | @
o
- o Cs DS s 58
O@ O B(OH), CQO o O "-)E" o ONJJ 55%
o " ORI LS IR v be
O
SB1565 » £ 199 H(HHHRHE)
131768pif
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FEHESE A0202
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C9 115
A3 B1 D9 ES8 >
C 0 o B(OH), C@ cl DQO ﬁ?o:t' NIJC\\IN o O o O
= - @xN o ol 56%
SRS
¥
134
A2 Bl 8 D8 E9 C@O o
B(OH), CQO C@O o Nlj:\\iN O. D N\jﬁ O 53%
Br cl O e §;€< N O j
OO
A2 B3 C10 D10 Ell 226
C o B(OH), CQ-O .
c. ® o % : 2%
®
B6 Cl11
0 425 Yy
C@ Q| C o g v alie 58 54%
Br I @ ¥
C9 EI2 327
A3 B1 D9 B 9
c' som, | PX0 | Grptk Qe AR | 56%
o > & | o Rs)

1
112107590

[0324] <BHHE] S>EEY S11 B

31768pif
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Bapin;

Oy ¢
C o Pd{dppfiCl, Q O cl NN Pd{PPhg)
cl _HKOAc 2 KCO3 3
Q Q dioxane ./LNJ\© H,0/dioxane
Br

[P

A3 F3

H Oidioxane N=
o b

G1 B1 511

[0325]
[0326] 1) fb&Y F3ROBE

[0327) ¥{E&%) A3(50.0g > 151mmol) ~ B,pin,(60.0g >

158mmol)~Pd(dppf)Cl,(5.52g° 7.55mmol)F1 KOAc(29.6g°>302mmol)
B BRAE B e (S00mL) F1 1% 1 BT S TR BT 4 /N o SO fE S IR 1R
NIEEY) R BB IR 77 > AARIBYE o &R HY S IE =) i
BT A (DCM:Hex = 1:A)A b FHHEEH & A LUES{EEY

IE]

F3(46.3g > 122mmol > 819%) ©

[0328] 2){b&%Y G1 B9

[0329] ¥ (L&) F3(46.3g > 122mmol) ~ (L& %) E10(38.0g >
120mmol) + Pd(PPh;)4(7.05g » 6.10mmol)Fl K>CO5(33.7g » 244mmol)
B ZR B K/,4- IR (HL0/1,4- I ZE)(140mL/460mL) 1 128 -
PR IER 2 /B » R JESK IR1% - FKFINEE R R EEY)
LLS E1 ] 8 - 8 45 57 8 B [ 88 28 28 8 11 8 A& (DCB)&E (LI 1 DCB
HEAIES{LEaY GI1(59.3g > 111mmol » 91%) -

[0330] 3)ML&% 511 RYRIE

158K » £ 199 HEHHRHE)
131768pif
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[0331] BE{E&% G1(7.0g > 13.1mmol) ~ {E&%) B1(1.92¢g >

15.7mmol)~ Pd(PPh3)4(0.76g > 0.66mmol)F1 K,CO3(3.62g>26.2mmol)
BTN Z B K /1,4- B8 BE (H0/1,4- B f58)(21mL/70mL) HH 1% - Kf
B RER 4 /N o B IRR - F /KRN B iR S lEEY) > DA

FEIERS - K & 52 kR Y & 3% 48 48 5 AL G A A (DCB) (Ll F DCB

HE R ERLEEY 511(7.09g > 12.3mmol » 94%) -

[0332]

[0333]

<BUE B 6>/E& Y 523~ 551~ 635~ 703~ 711~ 755~ 827 »

863 ~ 919 AR {F

&%) 523 ~ 551 ~ 635~ 703~ 711 ~ 755~ 827 ~ 863 Hl

919 DLERZLE B S o oy SR 5 7A M R BY 7 30 & Rl A (8] Z i 42 7R AE
2P 6 F EHTLLTRINLEEGYW A-F-E-GHMB-

[0334)] %3
e A | L& F | LEWE | L&YW G | (L&Y B =Y %i?
523
F3 G3
A3 E17 3 A
0. cl O. < Bl C . O
c. °°' “At)\“ "_\, © B(OH), N:N © 70%
N 3 QO
N 3 . G5 551
] -~ .| BI ’ o0
c. °°' * 5' © B(0H) "_\N - 66%
A3 F3 E9 o BI 35
C o o c1 Nli N\ho ' B(OH), " QO O
! seanclingods ) OTN o
g

131768pif

112107590

159K » £ 199 HEEFHRAD)

FEHESE A0202

1123137545-0



202346536

A3 F3 El G10 B5 703

0. c o Cl { O i B(OH)Z O 0
CI o NIJ:/N Q\(N’i \N & O Q}J‘h ) &) o 1%
o 3 San ol 5 & v

J

A3 k3 E10 Gl B4 711
O cl c' NIJZIN <) Q'O ° B(OH); OO
3 e % 73%

J o
F3 El G10 755

A3 A B7 %

o) C © cl i i <l B(OH), O, O
°' ° @A*k(j Q*u' | sz ers g [P
. R s SCRE R

®
827

A3 F3 Eiz Gl4 o ()

. e OO ' BI 9y
°' o L7 oD B(oH) 0 68%
" T ohg] B -

LN
@AN”\@
863
El6

A3 k3 B GSO B4 <

0. c © Cl I B(OH), g
Sevas ° Lo ’ Se 69%
" ¥ | o

Oy,
El18 Gle 919
A3 k3 o ® e 7y
o N=, " Q O Bl o]
o R 8 g
O < O s/ O
®
(03351  <BUfE M 7>{b &% 521 EYBIEE
[0336])
E160E - 3 199 H(HHREHE)
131768pif
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Bypin. Pd Al ﬁ H
O a P:i(:1p2|u|'][:|1 SOO % BlO ) ] O O
Q O :i(::#" g “)\ J\“ _:%_““ c ﬂ g: N:
Boe mg ’\Sﬂ Eﬁ}?ﬁ Y
M " Q B 0

G2

(03371 1) (L&Y F1 IBE

[0338] H#{E&%) A1 (50.0g > 151mmol ) ~ Bopin, ( 60.0g »
158mmol ) ~ Pd(dppf)Cl, (5.52g > 7.55mmol ) 1 KOAc (29.6g -
302mmol ) 7AW fE ( S00mL ) fF 1% - & AT S5 IR B 4 /N e
&% b1 > RIEEY) R B IRRE T > AR - LR
2 W& FE ) 38 8 B 1E JE AT 75 (DCM:Hex = 1:4) & (b3l I HH FS 7 45 & DL
EB/{EEY) F1(47.5g > 125mmol > 83%) °

[0339] 2){L&Y) G2 WRE

[0340] H¥{E&%) F1(7.0g > 18.5mmol) ~ (&%) E17(6.66g -
18.1mmol)~ Pd(PPh3)4(1.07g> 0.93mmol)F1 K,CO;3(5.11g> 37.0mmol)
BTN Z B K /1,4- B8 BE (H0/1,4- B f58)(21mL/70mL) HH 1% - Kf
BERENR 2 /N o RESR IE1R > FI/KAT N B JE Wk S e =Y LA
=R A - R &8 52 e Yy [E] 85 18 28 8 11 Jg #r A (DCB) 4 (Ll i DCB
HE&AIES{EaY G2(10.1g > 17.3mmol » 94%) -

[0341] 3)E&Y 521 BYBHE

[0342] ¥{E&%) G2(10.1g » 17.3mmol) ~ {E&%) B1(2.53g -
20.8mmol)~ Pd(PPh3)4(1.01g> 0.87mmol)F1 K,CO3(4.78g> 34.6mmol)
BTN Z B K/ 1,4- T BE i (H,0/1,4- B {58 )(30mL/100mL) FF 1% - % ffy

B RER 4 /N o B IRR - F /KRN B iR S lEEY) > DA

161 H > 4£ 199 H(ZBAZRAAE)
131768pif

112107590 FEHESE A0202 1123137545-0
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FEIERS - K & 52 kR Y & 3% 48 48 5 AL G A A (DCB) (Ll F DCB

HEHUERLEEY 521(9.63g > 15.4mmol » 89%) -

[0343) <BU# B 8>{L& M 524~ 597~ 598~ 633~ 708~ 724~ 749 -

756 IR

[0344]

&%) 524 ~ 597 ~ 598 ~ 633 ~ 708 ~ 724 ~ 749 F1 756 £y

R B 7 Ey B U A E > A E AR A B ] 8
FoEATUTR4NEEAF-E-GHMB-

[0345)] %= 4
(LA | (LAMFE | (LAYWE | (L&WG | (L&Y B ) %ﬁ?
Ad F4 17 G4 524
| o 8 Cre X B1 o
C o f C L ©) /N S )@
G6 597
Al Fl
E6 O ) o
CQ@ Yo | b 0P TP
o5 B(OH); NS 65%
By o >K,§i) cl d QQ O Q
8 ()
¢
598
130) G7
A2 E6 o
O@O CQO @i)?" @ﬂ- I]:olﬂ)z Q“'N O@ 64%
Br’ | %;% CI N O
5 @
&
633
Al Fl £9 G8 o
C O cl C ° Bl N @
O@O pane * oo, | LLE Q@ 69%
o~ | 0 seaae O
®
162 » £ 199 B (FHHEHEI =)
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112107590

FEHESE A0202

1123137545-0



202346536

708
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[0347])
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16.1mmol )~ Pd>dba; ( 0.74g> 0.81mmol )~ Xphos( 0.77g> 1.61mmol )
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1 NaOtBu ( 3.10g » 32.2mmol ) JAfEFH A (70mL) 1% - E AT
BARMEIR 3 /N RIESER B B R IEEY S 8] 2= 81 F DCM
WAy E B8 (Celite filter ) B8 - JEREMwEE > K EMEIIE

AL DCM:Hex=1:2 et T &EBEH 78 > LBFEHEEY

\

1002(9.15g > 14.7mmol > 91%) -

[0349)] <& H 10>{E&% 1005 ~ 1011 ~ 1015 ~ 1021 ~ 1050 -
1054 ~ 1056 ~ 1057 ~ 1064 ~ 1065 ~ 1073 ~ 1097 ~ 1100 ~ 1123 ~ 1124 -
1142 ~ 1146 ~ 1157 ~ 1158 ~ 1174 ~ 1175 ~ 1176 ~ 1186 F1 1187 By &Y
i

[0350] {E&%) 1005~ 1011~ 1015 ~ 1021 ~ 1050 ~ 1054 ~ 1056 -
1057 ~ 1064 ~ 1065 ~ 1073 ~ 1097 ~ 1100~ 1123 ~ 1124~ 1142 ~ 1146 ~
1157 ~ 1158 ~ 1174 ~ 1175~ 1176 ~ 1186 1 1187 LLELHY # ] 9 F
Bl 7 AMEIRY HNER BRI AER A 10 9 - (iR ML 5 Hy
fE&® HA T LISk -
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1186

Hol 122 o O

pess H L 0 81%

Hol 123 &

c o N @
N 84%
& <:74NJ2:>
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[0352] <BEH 11>1EEY) 1203 NEE

Bpin,
o o Pdidppficl, ©' @ D N’LIN EdéF;)Ph3)4
KOAc €05
—’ 4?
nnnnnn @AN ;O!dluxan
Br

Cl ) © Q 0
Nj ; e QO ®
@*\N J —-E?,ﬁ: > Q,ﬂ
H2 O 1 1203 Q

[0353]
[0354] 1) L&Y% F5 BYRE

[0355] ¥ {b& % A5(50.0g° 178mmol)~ B,pina(54.1g > 213mmol) -

Pd(dppf)Cl12(6.51g > 8.90mmol)F1 KOAc(34.9¢g > 356mmol) A &4+

169K » £ 199 H(EHHRHE)
131768pif
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1% S (S00mL) 2 1% - iRe AT 1S /8 IR B 4 /N © MR (18 - RIEE

VIR B IE R R S > ARRIRYE - R EEY BB E T E

#7175 (DCM:Hex = L:)Fi AL FH HHEE /46 & LB RSB &)

F5(44.0g > 134mmol > 75%) °

(03561 2) fb&% H2 BYBIHH

[0357) ¥ {E& %) F5(7.0g > 21.3mmol) ~ {E& %) E11(7.18g >

20.9mmol) > Pd(PPh3)4(1.23g> 1.07mmol) K1 K,CO3(5.89g> 42.6mmol)

BN ZE B K 1,4- I E (HL0/1,4- 1% (2 1mL/70mL) 1 & - B BT {5

BIRIEDR 2 /N o RMESR 1R - RIKNIAE R EEY) - DL

FI[E AS o e 45 B R HY 5] #S 28 78 & 1 Jg A & (DCB) B FH DCB 7

i PR {Ea Y H2(10.4g > 20.4mmol > 96%) -

[0358] 3) fb&% 1203 By S

[0359] ¥ {b&%) H2 (10.4g » 20.4mmol ) ~ {E& % 11 (5.00g -

20.4mmol )~ Pd>dbas ( 0.93g> 1.02mmol )~ Xphos( 0.97g - 2.04mmol )

1 NaOtBu (3.92g » 40.8mmol ) A HZE (100mL) F11{& - K FT

BRI BN 3 /N S HE ST R 1R i R JE E W) % Al 2 =R I DCM
WMBE R TEIESEE o WRRGEER - R RE

DCM:Hex=1:2 {&{F NEBEH T8 - LB E{E&Y 1203 (11.6g >

16.1mmol > 76% ) °

[0360] <#UEH] 12>{L& % 1257~ 1258~ 1278~ 1279~ 1306 ~ 1307

M 1365 Ry R

[0361) (E&%) 1257 ~ 1258 ~ 1278 ~ 1279 ~ 1306 ~ 1307 1 1365

1705 > 4£ 199 H(ZBAZRAAE)
131768pif

112107590 FEHESE A0202 1123137545-0
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l O.B!o o | ot Jeas gL @,} 56%
. S

F5 H4
A5 o E9 o 11 @ o
o cl o ° Q O H N Q O
Cl Q O NIJ:,N 0 p:,IN @N O Q 'f— N 49%
TP L t

[0363] <BEHI 13>{E&H 1403 By R

cl o Pd,dba Q o
9F .2, E. poop

H1 J1 1403

[0364]
[0365] B {t&% H1 (7.0g > 16.1mmol) ~ {E&%) J1 (6.50g >

16.9mmol )~ Pd>dba;( 0.74g> 0.8 1mmol )~ Xphos( 0.77g> 1.61mmol )
1 NaOH ( 1.29g > 32.2mmol ) JAfZfF 25 81 7K/1,4- 1B % (H,0/1,4-
TEERE(2ImL/70mL)F 1% o TR AR AR 3 N o R MESE LR
B EEY A EZ R DCM BB a5 BB 5 B IE - JE R E
a1k o (CURHEHY JERAE DCM:Hex=1:3 R N EUBE M T B > L&
FI{E&%) 1403 (9.95¢ > 13.8mmol » 86% ) °

[0366] <& 5] 14>{E& % 1404 ~ 1413 ~ 1417 ~ 1437 1 1439 1y

Bltm

1725 > 4£ 199 H(ZBAZRAAE)
131768pif
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& &
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<

[0370]
(03711 1) {E&% HT B RHE

[0372) ¥ {b&%) F5(7.0g > 21.3mmol) ~ {E& %) E19(7.18g >
20.9mmol)~ Pd(PPh3)4(1.23g> 1.07mmol)F1 K,CO3(5.89g>42.6mmol)
BTN Z B K /1,4- B8 BE (H0/1,4- B f58)(21mL/70mL) HH 1% - Kf
BERENR 2 /N o RESR IE1R > FI/KAT N B JE Wk S e =Y LA
FEIE RS © i 48 52 R 0y [l /S 38 38 B 1 @ A7 7A (DCB) 4 (L3l F§ DCB
HE & UES{EaY H7(10.2g > 20.0mmol » 94%) -

[0373] 2) {L&Y 1405 N&HE

[0374) ¥ {b&% H7 (10.2g » 20.0mmol ) ~ {E&¥) I3 (6.07g >
21.0mmol )~ Pd>dba;( 0.92¢g> 1.00mmol )~ Xphos( 0.95g > 2.00mmol )

A1 NaOH ( 1.60g > 40.0mmol ) JEfEFT Z& 8 /K /1,4- 1 5% (H,0/1,4-

1745 > 4£ 199 H(ZBHZRAAE)
131768pif
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X

F5 E20
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[l v

1505

l

H8

[0379]
[0380] 1) {E&%) H8 HYRHE

[0381) ¥ {b&%) F5(7.0g > 21.3mmol) ~ {E& %) E20(5.86¢ -

20.9mmol)~ Pd(PPh3)4(1.23g> 1.07mmol)F1 K,CO3(5.89g>42.6mmol)
BTN Z B K /1,4- B8 BE (H,0/1,4- B f58)(21mL/70mL) HH 1% - Kf
BERENR 2 /N o RESR IE1R > FI/KAT N B JE Wk S e =Y LA
FEIE RS © i 48 52 R 0y [l /S 38 38 B 1 @ A7 7A (DCB) 4 (L3l F§ DCB
HE&AUES{EaY) H8(8.47g > 19.0mmol > 89%) -

[0382] 2) {E&¥ 1505 By R i

[0383) #{b&%) HS (8.47g > 19.0mmol ) ~ {E& %) 11 (4.66g >
19.0mmol )~ Pd>dba; ( 0.87g> 0.95mmol )~ Xphos( 0.91g> 1.90mmol )
A1 NaOH ( 1.52g > 38.0mmol ) JEfEFT Z& 8 /K /1,4- 1 5% (H,0/1,4-
TEERE)(25mL/85SmL) 1 1% - R AT RA IR [ER 3 /NI o SBESE TR o

i’ EEY) <Al 2R A DCM E B % LB IR 1B 8 - I8 RUE

E177H > 4£ 199 H(ZBHZRAAE)
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[0387] #UMBHI 1 2 18 MIF 1 £ 9 PREMAVILEGYET & R sE R B
TRAELATFFE 10/ 11 1« DLF 5 10 B "H NMR(CDCl; > 300Mz)y
AEE > HUATFR 11 5K EE (field desorption mass
spectrometry » FD-MS ) BJHI £ {H -

[0388] % 10

{E&¥) | "H NMR(CDCls, 300Mz)

§ =8.81~8.79 (d, 4H), 8.65~8.63 (d, 1H), 8.61 (s, 1H), 8.54~8.52 (d, 1H),

1 8.06~8.03 (m, 2H), 7.98~7.96 (d, 1H), 7.75~7.73 (d, 1H), 7.70~7.67 (t, 1H),
7.61~7.52 (m, 4H), 7.46~7.40 (m, 3H), 7.38~7.34 (m, 2H), 7.24~7.22 (d, 2H)
§=1931 (s, 1H), 9.20~9.18 (d, 1H), 8.78~8.76 (d, 1H), 8.62~8.54 (m, 4H),

13 8.10~8.08 (d, 1H), 8.03~7.93 (m, 6H), 7.75~7.50 (m, 8H), 7.05~7.01 (m, 3H),
6.86~6.83 (t, 2H)

§=19.29 (s, 1H), 9.19~9.17 (d, 1H), 8.77~8.75 (d, 1H), 8.64 (s, 2H), 8.60~8.52
22 (m, 4H), 8.09~8.07 (d, 1H), 8.02~7.94 (m, 6H), 7.74~7.52 (m, 7TH), 7.36~7.32
(m, 2H), 7.24~7.22 (t, 2H)

8 =8.83~8.81 (d, 4H), 8.65~8.63 (d, 1H), 8.63 (s, 1H), 8.59 (s, 1H), 8.49~8.47
37 (d, 1H), 8.04~8.00(t, 1H), 7.86~7.74 (m, 9H), 7.56~7.52 (m, 4H), 7.48~7.45 (m,
2H), 7.39~7.37 (d, 2H), 7.21~7.18 (m, 3H)

§ =922 (s, 1H), 8.97~8.95 (d, 1H), 8.94~8.89 (d, 1H), 8.88~8.86 (d, 1H),

39 8.62~8.60 (d, 1H), 8.20 (s, 1H), 8.19~8.17 (d, 1H), 8.03~7.97 (m, 6H), 7.93~7.91
(d, 1H), 7.90~7.88 (d, 1H), 7.75~7.71 (t, 1H), 7.66~7.50 (m, 13H)

8 = 8.82~8.80 (d, 4H), 8.64~8.62 (d, 1H), 8.62 (s, 1H), 8.51~8.49 (d, 1H),

53 8.03~7.99 (t, 1H), 7.84~7.72 (m, 10H), 7.58~7.51 (m, 5H), 7.46~7.44 (m, 2H),
7.38~7.37 (d, 2H), 7.16~7.11 (m, 4H)

8 = 8.80~8.78 (d, 4H), 8.64~8.62 (d, 1H), 8.60 (s, 1H), 8.52~8.50 (d, 1H),

57 8.04~8.02 (m, 2H), 7.99~7.97 (d, 1H), 7.76~7.74 (d, 1H), 7.69~7.65 (t, 1H),
7.62~7.51 (m, 6H), 7.47~7.41 (m, 5H), 7.39~7.35 (m, 3H), 7.25~7.23 (d, 3H)
§=9.28 (s, 1H), 9.18~9.16 (d, 1H), 8.78~8.76 (d, 1H), 8.62~8.54 (m, 4H),

58 8.10~8.08 (d, 1H), 8.03~7.95 (m, 8H), 7.72~7.54 (m, 9H), 7.37~7.30 (m, 3H),
7.23~7.18 (t, 3H)

§ =925 (s, 1H), 8.97~8.95 (d, 1H), 8.94~8.92 (d, 2H), 8.87~8.85 (d, 1H),
8.62~8.60 (d, 1H), 8.23~8.21 (d, 1H), 8.17~8.15 (d, 1H), 8.06~8.04 (d, 1H),

115
8.02~8.00 (m, 2H), 7.87~8.75 (d, 1H), 7.73~7.70 (t, 1H), 7.66~7.44 (m, 11H),
7.46~7.41 (t, 1H)
SE179H » 4 199 HEHHERAAE)
131768pif

112107590 FEHESE A0202 1123137545-0
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§=8.81~8.79 (d, 2H), 8.74~8.72 (d, 1H), 8.61 (s, 1H), 8.49~8.47 (d, 1H),

133 | 8.01~7.97 (t, 1H), 7.82~7.70 (m, 9H), 7.59~7.50 (m, 4H), 7.47~7.44 (m, 2H),
7.39~7.37 (d, 2H), 7.15~7.10 (m, 4H)

§=8.79~8.77 (d, 2H), 8.72~8.70 (d, 1H), 8.58 (s, 1H), 8.47~8.45 (d, 1H),

134 | 8.12~7.98 (t, 1H), 7.84~7.75 (m, 9H), 7.62~7.55 (m, 4H), 7.50~7.46 (m, 2H),
7.42~7.38 (d, 2H), 7.25~7.20 (m, 4H)

§=9.31 (s, 1H), 8.80~8.78 (d, 3H), 8.65~8.63 (d, 1H), 8.62 (s, 1H), 8.53~8.51
(d, 1H), 8.10~8.08 (d, 1H), 8.05~8.01 (m, 2H), 7.97~7.95 (d, 1H), 7.91~7.88 (d,
1H), 7.76~7.74 (d, 1H), 7.71~7.69 (t, 1H), 7.60~7.50 (m, 6H), 7.45~7.42 (m,
4H), 7.37~7.33 (m, 3H), 7.20~7.18 (d, 2H)

§=9.30 (s, 1H), 9.19~9.17 (d, 1H), 8.76~8.74 (d, 1H), 8.64 (s, 1H), 8.61~8.55
226 | (m, 4H), 8.23~8.22 (d, 1H), 8.13~8.01 (m, 8H), 7.75~7.56 (m, 8H), 7.35~7.29
(m, 3H), 7.24~7.19 (t, 3H)

& =8.80~8.78 (d, 2H), 8.75~8.72 (m, 3H), 8.65~8.63 (d, 1H), 8.49~8.47 (d, 1H),
237 | 8.05~8.01 (m, 2H), 7.99~7.96 (d, 1H), 7.93~7.90 (m, 3H), 7.83 (s, 1H),
7.73~7.65 (m, 7TH), 7.58~7.43 (m, 8H), 7.30~7.27 (m, 2H)

§=8.76~8.74 (d, 4H), 8.67 (s, 1H), 8.65~8.63 (d, 1H), 8.51~8.49 (d, 1H),

249 | 8.16~8.13 (d, 1H), 8.03~7.90 (m, 3H), 7.75~7.70 (m, 4H), 7.62~7.59 (t, 1 H),
7.57~7.44 (m, 13H)

§=9.20 (s, 1H), 8.92~8.90 (d, 1H), 8.86~8.84 (d, 4H), 8.64~8.62 (d, 1H),

250 | 8.21~8.17 (m, 2H), 8.13~8.11 (m, 2H), 8.79~7.96 (d, 1H), 7.94~7.92 (d, 1H),
7.77~7.55 (m, 16H)

§=8.78~8.76 (d, 4H), 8.69 (s, 1H), 8.66~8.64 (d, 1H), 8.49~8.47 (d, 1H),

253 | 8.18~8.16 (d, 1H), 8.01~7.99 (d, 1H), 7.96~7.94 (d, 1H), 7.92~90 (d, 1H),
7.88~7.85 (d, 2H), 7.75~7.66 (m, 2H), 7.64~7.43 (m, 12H), 7.38~7.36 (d, 2H)
§=9.34 (s, 1H), 9.23~9.21 (d, 1H), 8.81~8.79 (d, 1H), 8.65~8.57 (m, 4H),
325 | 8.13~8.11 (d, 1H), 8.05~7.91 (m, 7H), 7.76~7.52 (m, 8H), 7.12~7.05 (m, 4H),
6.89~6.85 (1, 2H)

§=9.21 (s, 1H), 8.83~8.81 (d, 4H), 8.60~8.58 (d, 2H), 8.17~8.15 (d, 2H),
8.03~8.01 (m, 2H), 7.93 (s, 1H), 7.67~7.45 (m, 17H)

§=934 (s, 1H), 9.21~9.19 (d, 1H), 8.79~8.77 (d, 1H), 8.66 (s, 1H), 8.63~8.55
329 | (m, 4H), 8.11~8.09 (d, 1H), 8.04~7.92 (m, 8H), 7.74~7.49 (m, 8H), 7.08~7.01
(m, 4H), 6.87~6.84 (t, 2H)

§=19.41 (s, 1H), 9.38~9.36 (d, 1H), 9.17 (s, 1H), 8.94~8.92 (d, 2H), 8.66~8.64
(d, 1H), 8.26~8.24 (d, 1H), 8.17~8.15 (d, 2H), 8.11~8.09 (d, 2H), 8.03 (s, 1H),
7.99~7.97 (d, 2H), 7.82~7.74 (m, 4H), 7.64~7.58 (m, 4H), 7.56~7.52 (m, 2H),
7.46~7.42 (1, 1H)

§=9.46~9.44 (d, 1H), 9.33 (s, 2H), 8.94 (s, 1H), 8.82~8.80 (d, 2H), 8.66~8.64
521 | (d, 1H), 8.16~8.14 (d, 2H), 8.10~8.08 (d, 2H), 8.00~7.98 (d, 2H), 7.85~7.80 (m,
5H), 7.69~7.59 (m, 7TH), 7.48~7.46 (t, 1H), 7.44~7.42 (d, 1H)

§=19.42 (s, 2H), 9.39~9.36 (d, 1H), 9.18 (s, IH), 8.93~8.90 (d, 2H), 8.65~8.63
523 | (d, 1H), 8.24~8.22 (d, 1H), 8.16~8.14 (d, 2H), 8.09~8.07 (d, 2H), 8.01 (s, 1H),
7.98~7.96 (d, 2H), 7.81~7.72 (m, 5H), 7.65~7.59 (m, 4H), 7.55~7.51 (m, 2H),
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7.44~7.41 (t, 1H)

6=9.41~9.36 (m, 3H), 9.20 (s, 1H), 8.91~8.89 (d, 2H), 8.61~8.60 (d, 1H),

524 8.17~8.13 (m, 3H), 8.09~8.06 (m, 4H), 7.97~7.95 (d, 2H), 7.77~7.70 (m, 3H),
7.66~7.50 (m, 8H)

8=943 (s, 1H), 9.39~9.37 (d, 1H), 9.21 (s, 1H), 9.15 (s, 1H), 8.93~8.91 (d, 2H),
8.69~8.67 (d, 1H), 8.31~8.29 (d, 1H), 8.21~8.19 (d, 2H), 8.15~8.11 (d, 2H), 8.04
(s, 1H), 7.98~7.94 (d, 3H), 7.83~7.74 (m, 5H), 7.65~7.56 (m, 5H), 7.54~7.51 (m,
2H), 7.45~7.41 (t, 1H)

0=9.42~9.40 (d, 1H), 9.32 (s, 1H), 8.92 (s, 1H), 8.84~8.82 (d, 2H), 8.65~8.63
597 (d, 1H), 8.15~8.11 (m, 3H), 8.09~8.07 (d, 2H), 8.02~7.99 (d, 2H), 7.87~7.82 (m,
6H), 7.71~7.60 (m, 8H), 7.49~7.45 (t, 1H), 7.43~7.41 (d, 1H)

8=9.41~9.39 (d, 1H), 9.31 (s, 1H), 891 (s, 1H), 8.82~8.80 (d, 2H), 8.63~8.61
598 (d, 1H), 8.17~8.12 (m, 3H), 8.08~8.06 (d, 2H), 7.93~7.91 (d, 2H), 7.82~7.70 (m,
6H), 7.65~7.51 (m, 8H), 7.43~7.41 (t, 1H), 7.23~7.21 (d, 1H)

8=9.38~9.36 (d, 2H), 9.28 (s, 1H), 8.84~8.82 (d, 1H), 8.64 (s, 1H), 8.58~8.56
633 (d, 1H), 8.15~8.11 (t, 1H), 7.92~7.80 (m, 8H), 7.65~7.58 (m, 4H), 7.48~7.44 (m,
2H), 7.38~7.36 (d, 2H), 7.18~7.11 (m, 4H)

86=9.39~9.37(d, 2H), 9.29 (s, 1H), 8.83~8.81 (d, 1H), 8.62 (s, 1H), 8.59~8.57
635 (d, 1H), 8.24~8.20 (t, 1H), 7.98~7.82 (m, 8H), 7.67~7.59 (m, 4H), 7.51~7.47 (m,
2H), 7.42~7.40 (d, 2H), 7.35~7.28 (m, 4H)

8=9.35~9.33(d, 1H), 9.15 (s, 1H), 8.86~8.84 (d, 4H), 8.64~8.62 (d, 1H),

703 8.23~8.21 (d, 1H), 8.15 (s, 1H), 8.07 (s, 1H), 7.98~7.84 (m, 8H), 7.80~7.69 (m,
3H), 7.69~7.61 (m, 6H), 7.56~7.49 (m, 2H)

8 =9.39~9.35 (m, 2H), 9.21~9.19 (d, 1H), 8.88~8.86 (d, 3H), 8.60~8.58 (d, 1H),
708 8.55 (s, 1H), 8.19~8.17 (m, 2H), 8.13~8.05 (m, 4H), 7.97~7.95 (m, 2H),
7.83~7.81 (d, 1H), 7.75~7.73 (m, 2H), 7.66~7.59 (m, 8H)

=940 (s, 1H), 9.37~9.35 (d, 1H), 9.17 (s, 1H), 8.90~8.88 (d, 3H), 8.66~8.64
(d, 1H), 8.27~8.25 (d, 1H), 8.21 (s, 1H), 8.13~8.11 (m, 2H), 8.08~8.06 (d, 2H),
8.07~7.96 (m, 3H), 7.90~7.87 (m, 2H), 7.85~7.83 (d, 1H), 7.79~7.77 (m, 2H),
7.67~7.53 (m, 6H)

6=9.37~9.35(d, 1H), 9.20 (s, 1H), 8.87~8.85 (d, 3H), 8.81~8.79 (d, 1H),

724 8.65~8.63 (d, 1H), 8.25~8.23 (m, 3H), 8.19~8.17 (d, 1H), 8.05~7.99 (m, 3H),
7.94~7.92 (m, 2H), 7.81~7.75 (m, 3H), 7.68~7.54 (m, 8H)

0=9.44~9.42 (d, 1H), 9.31 (s, 1H), 8.93 (s, 1H), 8.86~8.84 (d, 2H), 8.63~8.61
749 (d, 1H), 8.17~8.13 (m, 3H), 8.08~8.06 (d, 2H), 8.03~7.98 (d, 2H), 7.88~7.77 (m,
6H), 7.73~7.62 (m, 8H), 7.51~7.47 (t, 1H), 7.44~7.42 (d, 1H)

755 Not measurable due to poor solubility

8=9.36~9.33 (d, 1H), 9.19 (s, 1H), 8.86~8.84 (d, 4H), 8.66~8.64 (d, 1H),

756 8.23~8.21 (m, 3H), 8.18~8.16 (d, 1H), 8.12~7.99 (m, 4H), 7.92~7.90 (m, 2H),
7.79~7.77 (m, 3H), 7.69~7.53 (m, 9H)

8=9.38~9.36(d, 1H), 9.18 (s, 1H), 8.91~8.89 (d, 4H), 8.64~8.62 (d, 1H),

827 8.25~8.23 (d, 1H), 8.19 (s, 1H), 8.14~8.12 (m, 2H), 8.09~8.07 (d, 2H), 8.05~7.99
(m, 3H), 7.91~7.86 (m, 2H), 7.82~7.80 (d, 2H), 7.77~7.74 (m, 3H), 7.68~7.56
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(m, 6H)

§=9.37~9.35 (d, 1H), 9.20 (s, 1H), 8.92~8.90 (d, 4H), 8.66 (s, 1H), 8.65~8.63
(d, 1H), 8.27~8.25 (d, 1H), 8.21 (s, 1H), 8.16~8.14 (m, 2H), 8.10~8.08 (d, 2H),
8.04~7.98 (m, 3H), 7.92~7.89 (m, 2H), 7.86~7.81 (d, 2H), 7.78~7.75 (m, 2H),
7.66~7.54 (m, 6H)

§=9.21~9.19 (d, 1H), 8.52~8.50 (d, 1H), 8.48~8.46 (d, 1H), 8.42~8.40 (d, 1H),
919 | 8.22~8.20 (d, 1H), 8.18~8.16 (d, 1H), 8.10~8.08 (d, 1H), 8.03~8.01 (d, 1H),
7.92~7.86 (m, 9H), 7.80~7.75 (m, 9H)

& = 8.80~8.78 (d, 4H), 8.51~8.49 (d, 1H), 8.44~8.42 (d, 1H), 7.77~7.75 (d, 1H),
7.64~7.55 (m, 13H), 7.47~7.40 (m, 4H), 7.36~7.34 (d, 1H), 7.32~7.27 (m, 5H)
§=8.81~8.79 (d, 4H), 8.50~8.48 (d, 1H), 8.42~8.40 (d, 1H), 7.75~7.73 (d, 1H),
7.65~7.53 (m, 15H), 7.46~7.42 (m, 4H), 7.37~7.35 (d, 1H), 7.33~7.26 (m, 7H)
§=8.81~8.79 (d, 4H), 8.49~8.46 (d, 1H), 8.41~8.39 (d, 1H), 7.74~7.72 (d, 1H),
1011 | 7.67~7.55 (m, 15H), 7.48~7.44 (t, 2H), 7.37~7.30 (m, 4H), 7.26~7.24(m, 4H),
7.12~7.08 (t, 1H), 7.03~7.00 (d, 1H)

§=8.77~8.75 (d, 4H), 8.48~8.46 (s, 2H), 8.40~8.38 (d, 1H), 7.86~7.84 (d, 4H),
1015 | 7.63~7.61 (m, 6H), 7.48~7.42 (m, 6H), 7.35~7.33 (d, 2H), 7.30~7.15 (m, 8H),
7.13~7.09 (t, 1H)

& =8.79~8.77 (d, 4H), 8.37~8.35 (d, 1H), 8.38~8.25 (d, 1H), 7.69~7.51 (m,
1021 | 14H), 7.47~7.33 (m, 9H), 7.22~7.20 (m, 2H), 7.13~7.04 (m, 6H), 6.80~6.78 (d,
1H)

§=8.81~8.79 (d, 4H), 8.65 (s, 1H), 8.49~8.47 (d, 1H), 8.42~8.40 (d, 1H),

1050 | 7.79~7.77 (d, 1H), 7.66~7.48 (m, 11H), 7.45~7.39 (m, 4H), 7.37~7.35 (d, 1H),
7.33~7.26 (m, 4H)

§=28.93~8.91 (d, 1H), 8.86~8.84 (d, 4H), 8.64 (s, 1H), 8.55~8.53 (d, 1H),

1054 | 8.30~8.28 (d, 1H), 8.09~8.07 (d, 1H), 7.97 (s, 1H), 7.91~7.85 (m, 3H), 7.76~7.72
(t, 1H), 7.66~7.54 (m, 8H), 7.52~7.41 (m, 3H), 7.37~7.33 (t, IH)

& =18.90~8.88 (d, 1H), 8.83~8.81 (d, 4H), 8.56~8.54 (d, 1H), 8.26~8.24 (d, 1H),
8.23~8.21 (d, 1H), 8.01~7.99 (d, 1H), 7.93~7.91 (d, 1H), 7.91 (s, 1H), 7.79~7.74
(t, 2H), 7.63~7.54 (m, 6H), 7.52~7.50 (d, 1H), 7.45~7.33 (m, 5H), 7.22~7.18 (t,
1H)

§=19.28~9.26 (d, 2H), 8.95~8.93 (d, 1H), 8.85~8.83 (d, 4H), 8.56~8.54 (d, 1H),
1057 | 8.07~8.05 (d, 1H), 7.93~7.87 (i, 4H), 7.78~7.69 (m, 5H), 7.64~7.50 (m, 9H),
7.49~747 (d, 1H)

§=28.91~8.89 (d, 1H), 8.85~8.83 (d, 4H), 8.54~8.52 (d, 1H), 8.47 (s, 2H),

1064 | 8.27~8.24 (m, 2H), 7.93 (s, 1H), 7.90~7.88 (d, 1H), 7.82~7.78 (m, 2H),
7.75~7.71 (t, 1H), 7.64~7.54 (m, 12H), 7.53~7.43 (m, 6H), 7.37~7.30 (m, 2H)
§=8.85 (s, 1H), 8.82~8.80 (d, SH), 8.51~8.49 (d, 1H), 8.28~8.25 (d, 2H), 7.87
1065 | (s, 1H), 7.87~7.85 (d, 1H), 7.72~7.68 (t, 1H), 7.63~7.51 (m, 10H), 7.48~7.25 (m,
9H)

§=8.96~8.94 (d, 1H), 8.87~8.85 (d, 4H), 8.58~8.56 (d, 1H), 8.29~8.24 (m, 3H),
1073 | 8.16~8.14 (d, 1H), 7.94~7.92 (d, 1H), 7.92 (s, 1H), 7.80~7.76 (t, 1H), 7.70~7.68
(d, 1H), 7.61~7.55 (m, 6H), 7.49~7.45 (m, 4H), 7.39~7.36 (t, 2H)
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5 =8.81~8.79 (d, 4H), 8.44~8.41 (m, 2H), 8.12~8.10 (d, 1H), 8.09~8.07 (d, 1H),
1097 | 7.73~7.71 (d, 1H), 7.65~7.49 (m, 13H), 7.36~7.30 (m, 3H), 7.28~7.23 (m, 3H),
7.20~7.18 (d, 2H), 7.15~7.13 (d, 1H), 7.07~7.03 (t, 1H), 6.99~6.97 (d, 1H)

& =8.79~8.77 (d, 4H), 8.42~8.37 (m, 2H), 8.09~8.07 (d, 1H), 8.06~8.04 (d, 1H),
1100 | 7.71~7.69 (d, 1H), 7.63~7.47 (m, 13H), 7.37~7.34 (m, 3H), 7.30~7.25 (m, 3H),
7.21~7.19 (d, 2H), 7.13~7.11 (d, 1H), 7.05~7.02 (t, 1H), 6.98~6.96 (d, 1H)
§=8.79~8.77 (d, 4H), 8.46~8.44 (d, 1H), 8.41~8.39 (d, 1H), 7.83~7.81 (m, 4H),
1123 | 7.51~7.49 (d, 1H), 7.48~7.42 (m, 11H), 7.36~7.34 (m, 2H), 7.29~7.27 (d, 2H),
7.25~7.23 (m, 2H), 7.22 (s, 1H), 7.00~6.98 (d, 1H)

&= 8.80~8.78 (d, 4H), 8.45~8.43 (d, 1H), 8.39~8.37 (d, 1H), 7.82~7.80 (m, 4H),
1124 | 7.53~7.51 (d, 1H), 7.49~7.43 (m, 11H), 7.38~7.35 (m, 2H), 7.30~7.28 (d, 2H),
7.26~7.24 (m, 2H), 7.22~7.20 (d, 1H), 6.99~6.97 (d, 1H)

§=8.81~8.79 (d, 4H), 8.45~8.43 (d, 1H), 8.41~8.39 (d, 1H), 7.83 (s, 1H),

1142 | 7.81~7.76 (m, 3H), 7.73~7.71 (d, 1H), 7.62~7.51 (m, 11H), 7.48~7.33 (m, 5H),
7.30~7.25 (m, 2H), 7.05~7.03 (d, 1H)

§ = 8.80~8.78 (d, 4H), 8.51~8.49 (d, 1H), 8.43~8.41 (d, 1H), 8.03 (s, 1H),

1146 | 7.97~7.95 (d, 1H), 7.86~7.84 (d, 1H), 7.81~7.74 (m, 3H), 7.72~7.70 (d, 1H),
7.63~7.53 (m, 9H), 7.46~7.26 (m, TH), 7.09~7.06 (d, 1H)

5 =18.81~8.79 (d, 4H), 8.51~8.49 (d, 1H), 8.42~8.40 (d, 1H), 8.00~7.98 (d, 1H),
1157 | 7.93~7.91 (d, 1H), 7.88~7.86 (d, 2H), 7.75~7.73 (d, 1H), 7.64~7.56 (m, 9H),
7.49~7.40 (m, 2H), 7.38~7.28 (m, 8H), 7.14~7.10 (t, 1H), 7.07~7.05 (d, 1H)

§ = 8.82~8.80 (d, 4H), 8.49~8.47 (d, 1H), 8.42~8.40 (d, 1H), 8.14 (s, 1H),

1158 | 8.01~7.99 (d, 1H), 7.75~7.73 (d, 1H), 7.69~7.57 (m, 10H), 7.50~7.46 (1, 1H),
7.39~7.26 (m, 10H), 7.13~7.09 (t, 1H), 7.04~7.02 (d, 1H)

& = 8.80~8.78 (d, 4H), 8.49~8.46 (d, 1H), 8.41~8.39 (d, 1H), 7.85~7.83 (m, 2H),
1174 | 7.73~7.71 (d, 1H), 7.61~7.52 (m, 13H), 7.48~7.42 (m, 3H), 7.39~7.26 (m, 6H),
7.04~7.02 (d, 1H)

& =8.81~8.79 (d, 4H), 8.52~8.50 (d, 1H), 8.43~8.41 (d, 1H), 7.90~7.88 (d, 1H),
1175 | 7.85~7.83 (d, 1H), 7.75~7.73 (d, 1H), 7.62~7.51 (m, 11H), 7.46~7.41 (m, 4H),
7.39~7.29 (m, 6H), 7.24~7.22 (d, 1H), 7.08~7.06 (d, 1H)

§=9.40 (s, 1H), 8.94~8.92 (d, 1H), 8.85~8.83 (d, 4H), 8.28~8.26 (d, 1H),

1176 | 8.22~8.18 (m, 3H), 7.88 (s, 1H), 7.68~7.60 (m, 9H), 7.56~7.54 (d, 2H),
7.48~7.44 (m, 5H), 7.37~7.32 (m, 4H), 7.23~7.21 (d, 1H)

5 =18.79~8.77 (d, 4H), 8.47~8.44 (d, 1H), 8.41~8.39 (d, 1H), 7.86~7.83 (m, 2H),
1186 | 7.72~7.70 (d, 1H), 7.60~7.44 (m, 13H), 7.41~7.28 (m, 8H), 7.18~7.16 (d, 1H),
7.06~7.03 (d, 1H)

& = 8.80~8.78 (d, 4H), 8.50~8.47 (d, 1H), 8.42~8.40 (d, 1H), 7.90~7.88 (d, 1H),
1187 | 7.85~7.83 (d, 1H), 7.74~7.72 (d, 1H), 7.60~7.52 (m, 10H), 7.48 (s, 1H),
7.42~7.79 (m, 9H), 7.26~7.24 (d, 1H), 7.21~7.19 (d, 1H), 7.08~7.06 (d, 1H)

& = 8.82~8.80 (d, 4H), 8.51~8.49 (d, 1H), 8.43~8.41 (d, 1H), 7.78~7.76 (d, 1H),

1203
7.62~7.57 (m, 13H), 7.48~7.39 (m, 6H), 7.36~7.34 (d, 2H), 7.31~7.25 (m, 6H)
1957 5=8.91~8.89 (d, 1H), 8.85~8.83 (d, 4H), 8.53~8.51 (d, 1H), 8.32~8.30 (d, 1H),
8.11~8.09 (d, 1H), 7.98 (s, 1H), 7.92~7.85 (m, 4H), 7.77~7.73 (t, 1H), 7.68~7.52
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(m, 9H), 7.50~7.42 (m, 4H), 7.38~7.34 (t, IH)

§=8.90~8.88 (d, 1H), 8.84~8.82 (d, 4H), 8.54~8.53 (d, 1H), 8.31~8.29 (d, 1H),
1258 | 8.10~8.08 (d, 1H), 7.97 (s, 1H), 7.91~7.82 (m, 5H), 7.79~7.75 (t, 1H), 7.69~7.53
(m, 9H), 7.51~7.43 (m, 5H), 7.40~7.36 (t, IH)

§=9.35 (s, 1H), 8.86~8.84 (m, 3H), 8.59~8.57 (d, 1H), 8.48~8.46 (d, 1H),

1278 | 8.02~8.00 (d, 2H), 7.92~7.90 (d, 1H), 7.80~7.75 (m, 3H), 7.66~7.53 (m, 11H),
7.48~7.40 (m, 7H), 7.35~7.28 (m, 3H), 7.08~7.06 (d, 1H)

§=9.36 (s, 1H), 8.86~8.84 (m, 3H), 8.57~8.55 (d, 1H), 8.48~8.46 (d, 1H),

1279 | 8.05~8.01 (m, 2H), 7.93~7.91 (d, 1H), 7.77~7.75 (d, 1H), 7.65~7.50 (m, 14H),
7.46~7.42 (m, 5H), 7.35~7.29 (m, 6H), 7.06~7.04 (d, 1H)

§=19.34 (s, IH), 8.84~8.82 (m, 3H), 8.53~8.51 (d, 1H), 8.46~8.44 (d, 1H),
8.00~7.98 (d, 2H), 7.89~7.87 (d, 1H), 7.84~7.82 (d, 1H), 7.81 (s, 1H), 7.74~7.72

13061 (4, 1H), 7.60~7.51 (m, 7H), 7.47~7.43 (1, 2H), 7.36~7.28 (m, SH), 7.23~7.21 (m,
2H), 7.08~7.04 (t, 1H), 6.99~6.96 (d, 1H)
§=8.86~8.84 (d, 2H), 8.81~8.79 (d, 2H), 8.47~8.45 (d, 1H), 8.42~8.40 (d, 1H),
307 | 784782 (d.2H). 7.79~7.77 (d. 2H), 7.73~7.71 (d, 1H). 7.67~7.65 (d. 2H),

7.60~7.53 (m, 5H), 7.51~7.39 (m, 5H), 7.35~7.22 (m, 7H), 7.08~7.05 (t, 1H),
7.01~6.96 (d, 1H)

§=9.40 (s, 1H), 8.86~8.84 (d, 1H), 8.75~8.73 (d, 1H), 8.65~8.63 (d, 1H),
8.57~8.54 (1, 2H), 8.04~8.02 (d, 1H), 8.00~7.98 (d, 1H), 7.96~7.94 (d, 1H),
1365 | 7.87~7.85 (d, 1H), 7.79~7.77 (d, 1H), 7.68~7.65 (m, 2H), 7.62~7.49 (m, 8H),
7.45~742 (t, 2H), 7.35~7.29 (m, 4H), 7.22~7.20 (d, 4H), 7.16~7.12 (t, 1H),
7.11~7.07 (t, 1H), 6.93~6.90 (d, 1H)

§=8.83~8.81 (d, 4H), 8.63~8.60 (d, 1H), 8.44~8.42 (d, 1H), 7.84~7.82 (d, 1H),
7.79~7.77 (d, 1H), 7.69~7.58 (m, 9H), 7.53~7.49 (m, 3H), 7.45~7.40 (m, 3H),

14031 7 387,36 (m, 2H), 7.34~7.29 (m, 3H), 7.25~7.23 (d, 4H), 7.21~7.17 (¢, 1H),
7.15~7.11 (1, 1H)
§ = 8.82~8.80 (d, 4H), 8.61~8.59 (d, 1H), 8.42~8.40 (d, 1H), 7.82~7.80 (d, 1H),
04 | 777 (s 1H). 7.67~7.56 (m. 9H). 7.52~7.48 (m, 3H). 7.44~7.39 (m. 3H).

7.37~7.36 (m, 2H), 7.33~7.29 (m, 3H), 7.23~7.21 (d, 4H), 7.15~7.13 (t, 1H),
7.09~7.05 (t, 1H)

§=19.01 (s, 1H), 8.80~8.78 (d, 2H), 8.75~8.73 (d, 1H), 8.70~8.68 (d, 1H),

1405 | 8.49~8.47 (d, 1H), 8.15~8.13 (d, 2H), 7.92 (s, 1H), 7.84~7.80 (m, 4H), 7.78~7.76
(d, 1H), 7.74~7.56 (m, 9H), 7.52~7.43 (m, 10H), 7.35~7.31 (t, 1H)

§=8.85~8.83 (d, 4H), 8.64~8.62 (d, 1H), 8.45~8.43 (d, 1H), 7.83~7.81 (d, 1H),
1413 | 7.78~7.76 (d, 1H), 7.70~7.54 (m, 9H), 7.52~7.44 (m, 4H), 7.41~7.35 (m, 3H),
7.33~7.30 (m, 3H), 7.28~7.22 (m, 4H), 7.20~7.12 (d, 5H), 7.10~7.08 (t, 2H)

§ = 8.84~8.82 (d, 4H), 8.61~8.59 (d, 1H), 8.44~8.42 (d, 1H), 7.82~7.80 (d, 1H),
1417 | 7.77~7.74 (d, 1H), 7.68~7.53 (m, 8H), 7.51~7.46 (m, 4H), 7.44~7.40 (m, 3H),
7.38~7.35 (m, 2H), 7.33~7.30 (m, 2H), 7.27~7.23 (d, 3H), 7.21~7.17 (t, IH)

§ = 8.86~8.84 (d, 4H), 8.62~8.60 (d, 1H), 8.45~8.43 (d, 1H), 7.84~7.82 (d, 1H),
1437 | 7.76~7.74 (d, 1H), 7.69~7.54 (m, 8H), 7.49~7.47 (m, 4H), 7.43~7.39 (m, 3H),
7.37~7.34 (m, 2H), 7.32~7.29 (m, 3H), 7.26~7.22 (m, 4H), 7.20~7.16 (t, 1H)

5184 E > 4£ 199 H (ZBAZRAAE)
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& = 8.84~8.82 (d, 4H), 8.63~8.61 (d, 1H), 8.43~8.41 (d, 1H), 7.83~7.81 (d, 1H),
1439 | 7.78~7.76 (d, 1H), 7.67~7.52 (m, 8H), 7.50~7.47 (m, 5H), 7.44~7.39 (m, 4H),
7.37~7.34 (m, 2H), 7.31~7.28 (m, 2H), 7.26~7.22 (d, 3H), 7.19~7.15 (t, IH)

5 = 8.83~8.80 (d, 4H), 8.55~8.53 (d, 1H), 8.39~8.37 (d, 1H), 7.84 (s, 1H),

1444 | 7.83~7.81 (d, 1H), 7.66~7.58 (m, 5H), 7.53~7.51 (d, 2H), 7.48~7.41 (m, 3H),
7.34~7.20 (m, 13H), 7.10~7.07 (t, 1H)

& =8.85~8.84 (d, 2H), 8.75~8.73 (d, 1H), 8.72~8.70 (d, 1H), 8.55~8.53 (d, 1H),
1453 | 8.52~8.50 (d, 1H), 7.87~7.83 (m, 3H), 7.69~7.56 (m, 9H), 7.52~7.48 (t, IH),
7.42~740 (d, 1H), 7.31~7.29 (m, 3H), 7.18~7.15 (m, 7TH), 7.07~7.03 (t, 2H)

& = 8.86~8.84 (d, 2H), 8.82~8.80 (d, 2H), 8.69~8.67 (d, 1H), 8.43~8.41 (d, 1H),
1488 | 8.17~8.15 (d, 2H), 7.91~7.89 (d, 2H), 7.82~7.78 (m, 4H), 7.70~7.58 (m, 8H),
7.56~7.46 (m, 5H), 7.44~7.38 (m, 3H), 7.31~7.28 (t, 2H)

§=19.05 (s, 1H), 8.84~8.82 (d, 2H), 8.81~8.79 (d, 1H), 8.74~8.72 (d, 1H),

1489 | 8.48~8.46 (d, 1H), 8.19~8.17 (d, 2H), 7.91 (s, 1H), 7.86~7.82 (m, 3H), 7.78~7.76
(d, 1H), 7.72~7.58 (m, 9H), 7.50~7.30 (m, 9H), 7.25~7.23 (t, IH)

& =18.79~8.77 (d, 2H), 8.48~8.46 (d, 1H), 8.40~8.38 (d, 1H), 8.25~8.23 (d, 1H),
1505 | 7.80~7.75 (m, 2H), 7.68~7.48 (m, 8H), 7.46~7.42 (t, 2H), 7.37~7.20 (m, 10H),
7.09~7.00 (m, 2H)

& =8.67~8.65 (d, 2H), 8.42~8.40 (d, 1H), 8.35~8.33 (d, 1H), 8.21~8.19 (d, 1H),
1506 | 7.71~7.68 (m, 2H), 7.63~7.47 (m, 8H), 7.43~7.39 (t, 2H), 7.36~7.18 (m, 10H),
7.05~7.02 (m, 2H)

& =8.58~5.56 (d, 1H), 8.34~8.32 (d, 1H), 8.25~8.23 (d, 1H), 8.21~8.19 (d, 1H),
1559 | 7.96~7.91 (m, 3H), 7.85~7.83 (d, 1H), 7.83 (s, 1H), 7.65~7.51 (m, 12H),
7.48~7.43 (m, 3H), 7.41~7.29 (m, 4H), 7.26~7.24 (d, 2H), 7.09~7.07 (d, 1H)
§=9.03~8.99 (1, 1H), 8.79~8.75 (t, 1H), 8.65~8.63 (d, 1H), 8.53~8.44 (m, 3H),
8.32~8.38 (t, 1H), 8.11~8.07 (t, 1H), 8.04~7.99 (t, 1H), 7.97~7.95 (d, 1H),
7.88~7.82 (m, 2H), 7.77~7.60 (m, 6H), 7.53~7.40 (m, 5H), 7.38~7.32 (t, 1H),
7.26~7.24 (d, 1H)

§=8.79~8.77 (d, 1H), 8.65 (s, 1H), 8.60 (s, 1H), 8.84~8.82 (d, 1H), 8.27~8.25
1579 | (d, 1H), 8.06~7.98 (m, 4H), 7.95~7.93 (d, 1H), 7.87 (s, 1H), 7.79~7.65 (m, TH),
7.62~7.37 (m, 8H), 7.33~7.23 (m, 4H)

5 =8.80~8.78 (d, 2H), 8.48 (s, 1H), 8.43~8.41 (d, 1H), 7.92 (s, 1H), 7.84~7.77
1585 | (m, 2H), 7.72~7.70 (d, 2H), 7.64~7.60 (m, 5H), 7.59~7.55(t, 1H), 7.49~7.45 (m,
2H), 7.31~7.19 (m, 14H), 7.07~7.04 (1, 2H)

& =8.56~8.54 (m, 2H), 8.30~8.28 (d, 1H), 8.26~8.24 (d, 1H), 8.03~7.99 (t, 1H),
1587 | 7.96~7.93 (m, 3H), 7.72~7.67 (m, 3H), 7.62~7.59 (m, 6H), 7.53~7.48 (m, 2H),
7.45~742 (m, 3H), 7.34~7.30 (m, 3H), 7.26~7.21 (m, TH), 7.10~7.06 (t, 1H)

& =18.57~8.55 (m, 2H), 8.31~8.29 (d, 1H), 8.27~8.25 (d, 1H), 8.04~8.00 (t, 1H),
1595 | 7.97~7.94 (m, 2H), 7.73~7.68 (m, 3H), 7.63~7.61 (m, 5H), 7.52~7.47 (m, 2H),
7.44~7.41 (m, 4H), 7.35~7.29 (m, 4H), 7.25~7.19 (m, 7TH), 7.12~7.08 (t, 1 H)

[0389] %% 11

1570

| k& | FD-Mass | k&Y | FD-Mass
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q m/z=525.2012(C37H23N30, 1054 m/z=614.2082(C43H26N40,
525.1841) 614.2107)
13 m/z=625.2178(C45H27N30, 1056 m/z=614.2074(C43H26N40,
625.2154) 614.2107)
2 m/z=625.2146(C45H27N30, 1057 m/z=664.2318(C47H28N40,
625.2154) 664.2263)
37 m/z=651.2102(C47H29N30, 1064 m/z=805.2941(C57H35N50,
651.2311) 805.2842)
39 m/z=651.2183(C47H29N30, 1065 m/z=729.2518(C51H31N50,
651.2311) 729.2529)
53 m/z=701.2589(C51H31N30, 1073 m/z=670.1769(C45H26N40S,
701.2467) 670.1827)
57 m/z=677.2515(C49H31N30, 1097 m/z=729.2615(C51H31N50,
677.2467) 729.2529)
58 m/z=677.3152(C49H31N30, 1100 m/z=731.2721(C51H33N50,
677.2467) 731.2685)
97 m/z=651.2279(C47H29N30, 1123 m/z=746.2348(C51H30N403,
651.2311) 746.2318)
15 m/z=615.1824(C43H25N302, 1124 m/z=746.2482(C51H30N403,
615.1947) 746.2318)
133 m/z=655.2200(C47H27N302, 1142 m/z=706.2417(C49H30N402,
665.2103) 706.2369)
134 m/z=665.2021(C47H27N302, 1146 m/z=722.2153(C49H30N40S,
665.2103) 722.2140)
209 m/z=651.2284(C47H29N30, 1157 m/z=732.2671(C51H32N402,
651.2311) 732.2525)
226 m/z=677.2551(C49H31N30, 1158 m/z=732.2715(C51H32N402,
677.2467) 732.2525)
37 m/z=701.2569(C51H31N30, 1174 m/z=732.2618(C51H32N402,
701.2467) 732.2525)
249 m/z=651.2137(C47H29N30, 1175 m/z=732.2639(C51H32N402,
651.2311) 732.2525)
250 m/z=651.2154(C47H29N30, 1176 m/z=732.1952(C51H32N402,
651.2311) 732.2525)
’53 m/z=651.2318(C47H29N30, 1186 m/z=732.2617(C51H32N402,
651.2311) 732.2525)
15 m/z=651.2513(C47H29N30, 1187 m/z=732.2492(C51H32N402,
651.2311) 732.2525)
17 m/z=651.2317(C47H29N30, 1203 m/z=718.2489(C51H34N40,
651.2311) 718.2733)
129 m/z=701.2514(C51H31N30, 1257 m/z=640.2671(C45H28N40,
701.2467) 640.2263)
511 m/z=575.1958(C41H25N30, 1258 m/z=690.2418(C49H30N40,
186 H » 4k 199 H(ZEHHE)
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575.1998) 690.2420)

51 m/z=625.2155(C45H27N30, 1278 m/z=742.2715(C53H34N40,
625.2154) 742.2733)

523 m/z=625.2192(C45H27N30, 1279 m/z=768.2781(C55H36N40,
625.2154) 768.2889)

504 m/z=625.1986(C45H27N30, 1306 m/z=706.2446(C49H30N402,
625.2154) 706.2369)

551 m/z=651.2417(C47TH29N30, 1307 m/z=732.2413(C51H32N402,
651.2311) 732.2525)

597 m/z=651.2318(C47H29N30, 1365 m/z=782.2649(C55H34N402,
651.2311) 782.2682)

508 m/z=651.2183(C47H29N30, 1403 m/z=718.2731(C51H34N40,
651.2311) 718.2733)

633 m/z=665.2095(C47TH27N302, 1404 m/z=718.2492(C51H34N40,
665.2103) 718.2733)

635 m/z=665.2069(C47H27N302, 1405 m/z=718.2519(C51H34N40,
665.2103) 718.2733)

703 m/z=651.2182(C47H29N30, 1413 m/z=794.3186(C57H38N40,
651.2311) 794.3046)

708 m/z=625.2217(C45H27N30, 1417 m/z=692.1964(C49H32N40,
625.2154) 692.2576)

11 m/z=625.2133(C45H27N30, 1437 m/z=742.2485(C53H34N40,
625.2154) 742.2733)

724 m/z=701.2518(C51H31N30, 1439 m/z=768.2945(C55H36N40,
701.2467) 768.2889)

749 m/z=651.2178(C47TH29N30, 1444 m/z=754.2468(C51H32F2N40,754.2
651.2311) 544)

755 m/z=675.2347(C49H29N30, 1453 m/z=732.2429(C51H32N402,
675.2311) 732.2525)

756 m/z=651.2129(C47H29N30, 1488 m/z=716.2558(C51H32N40,
651.2311) 716.2576)

827 m/z=651.2354(C47TH29N30, 1489 m/z=716.2514(C51H32N40,
651.2311) 716.2576)

263 m/z=651.2316(C47TH29N30, 1505 m/z=655.2182(C46H29N302,
651.2311) 655.2260)

919 m/z=630.1842( 1506 m/z=671.1956(C46H29N30S,

C44H26N20S, 630.1766) 671.2031)

1002 m/z=642.2408(C45H30N40, 1559 m/z=705.2408(C50H31N302,
642.2420) 705.2416)

1005 m/z=718.2185(C51H34N40, 1570 m/z=643.1682(C44H25N30S,
718.2733) 643.1718)

1011 m/z=718.1583(C51H34N40, 1579 m/z=702.2183(C50H30N40,
718.2733) 702.2420)
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1015 m/z=718.2463(C51H34N40, 1585 m/z=731.2427(C52H33N302,
718.2733) 731.2573)

1021 m/z=794.3152(C57TH38N40, 1587 m/z=691.2716(C50H33N30,
794.3046) 691.2624)

1050 m/z=616.2315(C43H28N40, 1595 m/z=691.2820(C50H33N30,
616.2263) 691.2624)

[0390)] <EE:H 1>

[0391] DE#BAEENRE (LEXR - BE)

[0392] F 7&K ¥ 5 58 % 1TO DLEF 1,500 1 (A9 5 FE Y 5%

BAENUETRBE N B - BEACERERE > BN - HEE - R

PN T 5 ) S B B R MO AT R R OB R 0 BOKE TR 0 E UV B %

TR UV 1T 5 288904 54 (ultraviolet ozone » UVO) &
- Hik > RIS B BT % %% (plasma washing machine -

PT ) #1410 EL 25 R A8 T 1T A > 1TO £ B UG L IR i W B &

SR WHERBRE AN A RIENRIIEEE -

[0393] #£ ITO EHE (FHE) b - FA(E&EH BN ERE:

AR 4,4'4"-Z2-FBECER) BEI=ZFER (447 }

-tris[2-naphthyl(phenyl)amino]triphenylamine > 2-TNATA ) F1%E JF

G NN - R -(LU-BE5)-4,4"-

( N,N'-diphenyl-(1,1'-biphenyl)-4,4'-diamine > NPB ) o

[0394) 4Tl B EEIEELE - BB B — it g 5 i

PAR % 12 o i B9 {5 & 9 1 B 41 €8 3 B8 36 8 ) (piq)a(Ir)(acac)fE

By 4T (0 B 32 BT A 15 F BB DL 3wty Tr (L&) 1T 15 B 1 1 48

JeREJLTE By B 400A AYEFE © Bh1% - JLTE (E B B RIE 8 A 4L 38

EE188 K » £k 199 H(EHHRAHE)
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1% Uk ( bathophenanthroline ) ( LA T /%% Bphen) LA 30A B9&E
U HAEH ENIEA 250A (EEEAE T EEHEN Alg -
%> WBEETEBHE LIBEE B 10A (EEM (LiF) MF K
ETEANE  ABREBETEIAELIEERER 1,200A (958 (A1)
Bt IPREEMS - (MBS T ARERELESE -

[0395] [EIBS > #8iE OLED £ EMENAA AR L HEE
MORHE 10° 2 10 P ETEZEF E 4L - I R #%E OLED -
[0396] 2)EHB LB IERENE (LEX® X BEME)

[0397] #f a0 bt BlEM A ERE LEE - Sk
(electroluminescent » EL ) & 14 i 18 28 75 28 BT A FE 48 5

( McScience Inc. ) # &y M7000 HI & > 1 HENHAMELEE
BHERERITARAGFHENFSa A EEE (M6000) Al £ 1Z 4

=& (reference luminance ) & 6,000 IR {&E 1/ F2Kk (ed/m?) BFHY

Tog ©

[0398] B4R RIPLATER 12 4 -

[0399] % 12

BN FEE)E R PUES e AR =S

V) (cd/A) (x,y) (To0)
EEf s 1 A 5.90 31.5 (0.685, 0.315) 21
Ehd s 2 B 5.49 29.5 (0.685, 0.315) 25
tEf s 3 C 5.32 35.1 (0.685, 0.315) 11
tEf s 4 D 5.94 21.9 (0.685, 0.315) 10
tEf s 5 E 5.90 20.8 (0.685, 0.315) 15
EEd {51 6 F 5.91 28.8 (0.685, 0.315) 18
g 7 G 5.81 33.5 (0.685, 0.315) 20
EEf s 8 H 5.75 327 (0.685, 0.315) 25
EEg s 9 I 5.33 31.1 (0.685, 0.315) 19

ES189F - 3 199 H(HFHREHE)
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EEffs 10 1 3.87 34.9 (0.685, 0.315) 27
Chif 11 13 3.91 355 (0.685, 0.315) 20
Ehfz s 12 22 3.79 40.3 (0.685, 0.315) 15
CLigfi) 13 30 3.85 322 (0.685, 0.315) 19
CLiz ) 14 37 3.75 34.7 (0.685, 0.315) 29
CLEg ) 15 39 3.81 34.8 (0.685, 0.315) 21
EEfz sl 16 48 3.72 34.6 (0.685, 0.315) 20
CLig i) 17 53 3.64 327 (0.685, 0.315) 26
CLi (i) 18 57 3.78 33.6 (0.685, 0.315) 27
CLEz ) 19 58 4.09 39.8 (0.685, 0.315) 16
CLEz ] 20 97 4.02 324 (0.685, 0.315) 19
Ehfr s 21 115 4.14 32.5 (0.685, 0.315) 22
b s 22 133 3.80 34.4 (0.685, 0.315) 10
hffs 23 134 3.85 35.3 (0.685, 0.315) 24
Ef sl 24 206 3.84 36.2 (0.685, 0.315) 25
Ehf s 25 209 3.38 432 (0.685, 0.315) 38
FLEz ] 26 215 3.56 33.8 (0.685, 0.315) 30
L] 27 226 375 36.1 (0.685, 0.315) 13
hf s 28 237 3.71 35.2 (0.685, 0.315) 16
EEdz {51 29 239 3.82 36.1 (0.685, 0.315) 21
EEf s 30 249 3.33 48.7 (0.685, 0.315) 41
CLi ) 31 250 426 24.6 (0.685, 0.315) 22
CLiz ) 32 253 4.13 27.6 (0.685, 0.315) 20
hffs 33 280 401 32.5 (0.685, 0.315) 25
CLiz ) 34 316 3.92 352 (0.685, 0.315) 32
Chie 5 35 325 3.41 499 (0.685, 0.315) 22
CLize 5 36 327 4.02 30.8 (0.685, 0.315) 25
ChLize 5 37 329 3.34 482 (0.685, 0.315) 30
hf s 38 438 3.65 39.5 (0.685, 0.315) 10
LLiz o) 39 447 375 38.7 (0.685, 0.315) 15
CLE ] 40 505 3.60 40.2 (0.685, 0.315) 16
Ef s 41 511 3.74 49.8 (0.685, 0.315) 36
Ehfz s 42 521 3.61 48.7 (0.685, 0.315) 29
thffs 43 523 3.62 50.8 (0.685, 0.315) 30
gyl 44 524 3.96 493 (0.685, 0.315) 35
CLie 5 45 551 3.84 477 (0.685, 0.315) 35
CLEz ] 46 597 3.75 47.1 (0.685, 0.315) 28
CLi e 47 598 3.70 452 (0.685, 0.315) 31
Lz {1 48 633 3.89 41.3 (0.685, 0.315) 25
CLEz ] 49 635 3.65 49.8 (0.685, 0.315) 21
cLize 5 50 681 3.71 492 (0.685, 0.315) 25
CLi ) 51 703 3.86 47.5 (0.685, 0.315) 20
ES190E - 3 199 H(HHREHE)
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CLEz ) 52 708 3.61 38.4 (0.685, 0.315) 19
Chize 5 53 711 3.65 49.0 (0.685, 0.315) 30
g5l 54 724 3.74 39.8 (0.685, 0.315) 23
CLie 5 55 749 3.68 40.1 (0.685, 0.315) 20
CLizefH 56 755 3.65 49.5 (0.685, 0.315) 26
Chize 5 57 756 3.74 374 (0.685, 0.315) 23
Chize 51 58 827 3.61 493 (0.685, 0.315) 35
CLizefH 59 863 3.62 50.2 (0.685, 0.315) 26
cLize 51 60 919 3.73 45.1 (0.685, 0.315) 27
CLiz ) 61 942 3.85 39.6 (0.685, 0.315) 35
g5 62 1002 4.14 34.8 (0.685, 0.315) 49
EEf sl 63 1005 4.13 35.7 (0.685, 0.315) 50
EEER 5] 64 1011 434 21.6 (0.685, 0.315) 38
g5l 65 1015 401 32.0 (0.685, 0.315) 63
EEf {51 66 1021 4.05 48.2 (0.685, 0.315) 87
CLize 51 67 1050 3.91 37.9 (0.685, 0.315) 45
g5l 68 1054 3.85 33.5 (0.685, 0.315) 86
CLize 5] 69 1056 3.81 314 (0.685, 0.315) 81
EEf s 70 1057 3.91 30.9 (0.685, 0.315) 97
Chi ) 71 1064 4.05 235 (0.685, 0.315) 81
bz s 72 1065 4.12 39.4 (0.685, 0.315) 85
bz 73 1073 4.03 34.8 (0.685, 0.315) 99
CLiz ) 74 1097 3.84 38.7 (0.685, 0.315) 90
thgg s 75 1100 3.68 34.6 (0.685, 0.315) 92
EEdz s 76 1123 3.59 423 (0.685, 0.315) 91
tbgfs 77 1124 3.65 435 (0.685, 0.315) 84
thffs 78 1142 3.71 404 (0.685, 0.315) 86
EEgz s 79 1146 3.82 415 (0.685, 0.315) 78
EEfz {51 80 1157 3.77 35.2 (0.685, 0.315) 56
EEffs 81 1158 3.79 35.9 (0.685, 0.315) 64
Lz 82 1174 3.64 48.5 (0.685, 0.315) 80
Effs 83 1175 373 454 (0.685, 0.315) 90
gy 84 1176 4.35 23.6 (0.685, 0.315) 41
CLize 51 85 1186 4.10 46.8 (0.685, 0.315) 94
EEdz {51 86 1187 401 45.7 (0.685, 0.315) 92
bz 87 1203 3.65 44.1 (0.685, 0.315) 89
EEffs 88 1257 3.64 35.5 (0.685, 0.315) 70
EEdz {51 89 1258 3.78 37.3 (0.685, 0.315) 75
EEf {51 90 1278 3.87 38.4 (0.685, 0.315) 81
CLiz ] 91 1279 3.69 35.6 (0.685, 0.315) 72
CLEz ) 92 1306 4.12 41.7 (0.685, 0.315) 125
Effs 93 1307 401 43.8 (0.685, 0.315) 115
1915 > 3 199 E (58H:08H %)
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CLEz ] 94 1365 3.42 489 (0.685, 0.315) 123
EEf s 95 1403 3.21 50.4 (0.685, 0.315) 100
EEgz {51 96 1404 3.85 475 (0.685, 0.315) 90
thf s 97 1405 3.64 48.7 (0.685, 0.315) 135
EEf s 98 1413 3.76 49.8 (0.685, 0.315) 120
EEgz {51 99 1417 3.55 46.0 (0.685, 0.315) 115
L@ 5] 100 1437 3.74 412 (0.685, 0.315) 101
FL#zfs] 101 1439 3.65 39.6 (0.685, 0.315) 125
FLzsfs] 102 1444 3.69 45.7 (0.685, 0.315) 132
L@ fE] 103 1453 3.67 47.8 (0.685, 0.315) 104
EEz {1 104 1488 3.52 35.6 (0.685, 0.315) 96
FLEz 5] 105 1489 3.61 38.4 (0.685, 0.315) 85
@5 106 1505 4.04 35.9 (0.685, 0.315) 71
FLEz ] 107 1506 3.90 36.7 (0.685, 0.315) 98
EEiz {1 108 1559 3.81 37.5 (0.685, 0.315) 104
EEz {1 109 1570 3.59 35.1 (0.685, 0.315) 77
EEzf 110 1579 3.65 37.2 (0.685, 0.315) 88
EEief 111 1585 3.74 35.3 (0.685, 0.315) 90
EEiefl 112 1587 3.65 35.8 (0.685, 0.315) 74
FLdzfsl 113 1595 3.86 21.4 (0.685, 0.315) 68
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[0404] 7£ ITO EHHEM (EMK) [ Pkl &EBREIERZE
ANJg 4.4 ,4"-Z2-FECREE)REI=ZF AR (2-TNATA ) » &EIHE
g NLN'- T 5RA-(1,1-Bf7%)-4,4'- ¢ (NPB) MIETFHEREEC
B [N N-#8 (4-H B IR B IR ]

( cyclohexylidenebis[N,N-bis(4-methylphenyl)benzenamine] >
TAPC) 538 T-FH#% /€ ( exciton blocking layer) = ( 4-ff H fiff 5 -9-
BIRE) B (TCTA) -

[0405] W AR FEEZEINERLE - MBEE— Gt ERIE
DA 22 13 Ry Wi A b & E B a8 » Wi
(piq)2(Ir)(acac)(F B 4L Bl SL IR FERIAE T F 258 3wt%Hy Ir b &
Wy T LGS BLLE A 400A (YEE - 1% - I & SR FE #
J&HJ Bphen DL E 7T 30 A (YEE - I A EIIE AR 250A (W&
EEREFEEEL 1,3,5-= (NREARWDRME-2-5 ) 5
(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene » TPBI) « 1% >
EIBAEFERE ELIEEE R 10A &M (LiF) B R EF
EAE ABREBTEARE EIEERE 1,200A (955 (A1) &1
APk &M - fEimeliE T ARERELER

[0406] [EHF - ##iiE OLED £ EMBENM A AR L&Y H S
ML 1002 10 L T ETEZE R E=4(E - W AR EZE OLED -
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( McScience Inc. ) 813 Hy M7000 HI&E > I HEPHHESE R > @

HAARTERNARAFEENSmHELEE (M6000) HIEEA

S By 6,000 IFBHL/AF oK (ed/m?) BFHY Too ©

[0409] MELERRHRLLTHE 13 5 o
[0410)] %= 13
BN tEfl | BEENERR PUES e AR =S
(P:N) V) (cd/A) (x,y) (To0)
FLEz g 104 1:2 4.56 38.7 (0.685, 0.315) 59
EEz {1 105 A:D 1:1 4.72 39.9 (0.685, 0.315) 64
EL#{] 106 2:1 491 37.1 (0.685, 0.315) 49
EEz {1 107 1:2 3.91 48.7 (0.685, 0.315) 56
EEiz {1 108 G:E 1:1 3.89 46.8 (0.685, 0.315) 52
@5 109 2:1 3.88 46.6 (0.685, 0.315) 49
FE#zg] 110 1:2 434 45.1 (0.685, 0.315) 40
EEief 111 22:D 1:1 421 484 (0.685, 0.315) 51
Fhzsfs] 112 2:1 445 46.8 (0.685, 0.315) 39
FLdzfsl 113 1:2 3.98 44.7 (0.685, 0.315) 76
Ehzf 114 A:1005 1:1 3.92 429 (0.685, 0.315) 87
FLdzfsl 115 2:1 4.02 39.1 (0.685, 0.315) 68
FLdzsfs] 116 1:2 3.86 48.6 (0.685, 0.315) 50
FLdzfl 117 H:1203 1:1 3.87 49.1 (0.685, 0.315) 61
FLdzcfsl 118 2:1 3.90 49.8 (0.685, 0.315) 73
FZH 1 1:2 3.61 53.5 (0.685, 0.315) 91
EZH 2 30:1002 1:1 3.62 58.9 (0.685, 0.315) 88
=6 3 2:1 3.65 61.3 (0.685, 0.315) 82
EH 4 1:2 3.56 52.8 (0.685, 0.315) 79
EZH 5 37:1005 1:1 3.51 61.2 (0.685, 0.315) 88
B 6 2:1 3.69 63.9 (0.685, 0.315) 87
=t/ 1:8 3.79 67.8 (0.685, 0.315) 102
= 8 1:5 3.85 69.3 (0.685, 0.315) 121
EH 9 1:2 3.77 72.9 (0.685, 0.315) 119
FH 10 58:1021 1:1 3.68 68.5 (0.685, 0.315) 130
B 11 2:1 3.59 71.8 (0.685, 0.315) 134
FH 12 5:1 3.76 75.9 (0.685, 0.315) 123
= 13 8:1 3.81 71.2 (0.685, 0.315) 105
FH 14 1:2 3.25 74.9 (0.685, 0.315) 248
EHl 15 97:1054 1:1 3.40 75.7 (0.685, 0.315) 224
B 16 2:1 3.45 78.6 (0.685, 0.315) 181
EE195F - 3 199 H(HHREHE)
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FH 17 1:8 3.51 80.8 (0.685, 0.315) 155
B 18 1:5 3.83 76.0 (0.685, 0.315) 138
EH 19 1:2 3.89 73.3 (0.685, 0.315) 169
EZ{5 20 133:1124 1:1 3.63 81.8 (0.685, 0.315) 154
B 21 2:1 3.77 85.5 (0.685, 0.315) 135
B 22 5:1 3.78 90.7 (0.685, 0.315) 113
B 23 8:1 3.87 61.1 (0.685, 0.315) 109
B 24 1:2 3.61 62.3 (0.685, 0.315) 125
{5 25 206:1142 1:1 3.66 64.8 (0.685, 0.315) 140
EH 26 2:1 3.68 65.4 (0.685, 0.315) 156
Bl 27 1:2 3.59 69.5 (0.685, 0.315) 183
=5 28 249:1175 1:1 3.62 74.1 (0.685, 0.315) 204
B 29 2:1 3.78 79.9 (0.685, 0.315) 195
E# 30 1:2 3.60 66.8 (0.685, 0.315) 135
BZH 31 280:1100 1:1 3.58 67.9 (0.685, 0.315) 146
B 32 2:1 3.55 68.1 (0.685, 0.315) 151
B 33 1:2 3.61 62.8 (0.685, 0.315) 162
B 34 316:1186 1:1 3.63 63.7 (0.685, 0.315) 167
B 35 2:1 3.64 64.1 (0.685, 0.315) 145
EH 36 1:2 3.77 81.7 (0.685, 0.315) 173
B 37 325:1187 1:1 3.75 84.4 (0.685, 0.315) 144
B 38 2:1 3.86 70.6 (0.685, 0.315) 128
B 39 1:2 3.69 65.1 (0.685, 0.315) 154
E{5] 40 438:1278 1:1 3.71 67.5 (0.685, 0.315) 160
B 41 2:1 3.74 67.9 (0.685, 0.315) 135
B 42 1:2 3.70 61.2 (0.685, 0.315) 128
B 43 447:1307 1:1 3.68 63.5 (0.685, 0.315) 134
FH 44 2:1 3.63 64.8 (0.685, 0.315) 149
B 45 1:2 3.75 65.1 (0.685, 0.315) 172
FEH 46 505:1365 1:1 3.72 62.8 (0.685, 0.315) 183
B 47 2:1 3.69 61.5 (0.685, 0.315) 149
B 48 1:8 3.65 69.8 (0.685, 0.315) 187
B 49 1:5 3.78 74.7 (0.685, 0.315) 203
B 50 1:2 3.79 77.4 (0.685, 0.315) 189
BZH 51 523:1203 1:1 3.82 78.5 (0.685, 0.315) 195
B 52 2:1 3.85 82.6 (0.685, 0.315) 143
HiH 53 5:1 3.87 84.9 (0.685, 0.315) 135
B 54 8:1 3.91 86.2 (0.685, 0.315) 129
B 55 1:8 3.52 74.7 (0.685, 0.315) 261
%“{ﬁu 56 597:1453 1:5 3.66 73.6 (0.685, 0.315) 252
B 57 1:2 3.79 77.2 (0.685, 0.315) 229
B 58 1:1 3.40 70.1 (0.685, 0.315) 279
196 - 3 199 H(HFHREHE)
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B 59 2:1 3.33 71.0 (0.685, 0.315) 278
FH 60 5:1 3.35 60.0 (0.685, 0.315) 267
B 61 8:1 3.45 57.5 (0.685, 0.315) 231
B 62 1:2 3.35 63.1 (0.685, 0.315) 225
B 63 635:1488 1:1 3.55 55.5 (0.685, 0.315) 219
B 64 2:1 3.30 60.8 (0.685, 0.315) 229
B 65 1:2 3.25 68.3 (0.685, 0.315) 235
B 66 703:1404 1:1 3.40 58.1 (0.685, 0.315) 225
B 67 2:1 3.32 65.0 (0.685, 0.315) 261
B 68 1:8 3.45 63.1 (0.685, 0.315) 324
B 69 1:5 3.36 67.0 (0.685, 0.315) 348
E# 70 1:2 3.35 71.1 (0.685, 0.315) 352
ZH 71 711:1506 1:1 3.35 71.0 (0.685, 0.315) 366
EH 72 2:1 3.20 71.9 (0.685, 0.315) 409
B 73 5:1 3.35 71.5 (0.685, 0.315) 325
B 74 8:1 3.48 71.0 (0.685, 0.315) 281
=LA 1:2 3.34 70.6 (0.685, 0.315) 236
B 76 827:1585 1:1 3.55 58.7 (0.685, 0.315) 212
g 77 2:1 3.35 70.9 (0.685, 0.315) 184
B 78 1:2 3.88 65.5 (0.685, 0.315) 282
BZH 79 863:1505 1:1 3.90 70.1 (0.685, 0.315) 205
E51 80 2:1 3.95 74.9 (0.685, 0.315) 251
F1 81 1:2 3.41 68.1 (0.685, 0.315) 273
B 82 919:1559 1:1 3.50 67.5 (0.685, 0.315) 246
B 83 2:1 3.55 60.4 (0.685, 0.315) 227
B 84 1:2 3.62 62.1 (0.685, 0.315) 154
B 85 942:1587 1:1 3.60 63.8 (0.685, 0.315) 138
E51 86 2:1 3.59 62.7 (0.685, 0.315) 129
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