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e 2AE ARAD F Ml oA, FEF H F715S NgS0,=E HAxAFT. I L2 &vlE AA

3 T APow AAElY 3IAE A-3 4g(45%)S AU},

335 A-49] A

ﬂijﬂ
_,VL

_l_/

1,3-t 2= =dlAl 20g(84.77mmol )& ¥Hg-&7]o] Y F AEjelA di& EH7I= w3, THF 500mLE 718kl
-78Col A 1087+ ksl th, N-BuLi(2.5M) 33.9mL(84.77mmol)E 3] H71sk & -78TAA 1A+ S
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

 2zzEddda
wrgol AN

o
| E AA &

12+ 29.9¢(107.72mmol ) S THF 100mLell

THEE AolFa AR FEF T

MCe} MeOH= A ZAA st 3}3HE A-4 62g(630) 5 HUTt.

o
1w
[e]

T

5
=
71%S MgS0,2 AZAZTH.

SEE46 10-1778046

A3 HAUVedch. A2 12417

3 FAV|=

35S A4 22.5g(0.10mol)=S WESE7]o Wi ¥ HEolA A EH7|2 WE3, THF 1.3LE ¥aL -78TCol
A 1087F wukekgdth, N-Buli(2.5M) 48.6mL(0. 12mol)e A3 FA7 sk & -78TCoA 1A B¢k wwksiodth
Egjodr g o]E 18mL(0. 16mm01)§ HAH3] Hubskdok, A2dA] 12413 Hk-3-o] H O EH

AT BAR %59 H 4715
& A5 10g(45%)E AU}

=

ok
tdd
=
O
B

=z 61— 3}

2 FE3 H %713% Mg804i A=A

3.8g(88%) 5 AAUTLE.

[Alze] 2] 35HE BY A&

Br
O O o
DMF TEOH

B-1 B-2 (45/o

\
B
" s’ _n-Buli, THF
Br

Br
(e

Q

F'd(O) O

_n-Buli, THF BuLi, THF
MeZS|CI2

tnehtylphosphate
1,2-dichlorobenzene

Cl
B(OH),
o

B-11

33t B-29] Az

5135 B-2 27.1g(88%) = AUr}.

sh3tE B-39 Ax

335 B-2 15g(37.3mmol)E o g2 200mLol] o]ar 32%(w/w) HCI T4 B
iy o} portion-wisedt 100TCAlA 2A17H5er wHkElQth, Aeow YWrztsta 1 vk
TEA 150mLE AFEste] 71 FHE TR, HoldEoHER F&

.6g(147mmo1) & 1085

vdow AHE F

REL

338 B-49] A%

. 33HE A-5 3.6g(9.47mmol)

3= B-1 50.0g(179 mmol)<S DMF 200mLel] =o]al
weslnh e EHEE Qo Ysha

EAES Bl Y. 20%(w/w) NaOH
3| dere= AZAste s3tE B3 9.2g(72%) &

= MgSO,&= AZAIZT §]¥i sL7IZ s

T 120C=E 71EAIZ & 3A1ZF aRkslslYr. dkg-o] Eud
AAS &

T 3d e e

NH,

NaNo2 HCI
Br ———
HZN
Sl
Br

_n-Buli, THF -BuLi, THF

>7BO

Z)<

Q\K\
A T
)
a T
Cl
B-12 B-13

Pd(PPhs), 730mg(0.63mmol),

T 27.0g(424mm01 )
HAAEE AFsto] AAS &= U=

T8 120mL-&

K,CO5(2M) 19mL, EtOH
SHFE AT EA

Adoz AAste] stz A

I
B-4

7Fske] 125TC A 3A1F st
3tk MeOH 500mLE Al % 3}

7Fstoan.

2 -0 A

AU,

0T~ 3l3tE B-3 8.5g(2bmmol)o] &= T vtd Egk2=Fd 17%(w/w) HCl =8 85mLE 7}skal NaNO,

=8 N[NaN0, 4.3g(62mmol)+ & 15mL]E-
x

150L]2 7haheieh. 1AIZHEQE Aol A kst

T3 KI

S A[KI 41.5g(250_mmol )+ &

. X3}9 KOH &= F34A]7]



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

SEE46] 10-1778046

(<0

Aol H O ER F&

t}.

33E B-59 AZ

3138 B-4  4g(7.1mmol)7} S0 T Blek TElaFo| ol2 & spAE #9311 THF 30uLE 78l -78C=

W7be9 T, n-BuLi(2.5M in hexane) 6.2mL(15.6mmol)& AH3d] 7}t 1A 7HE<F wwkslgith, tE2=2ouE

A 2.0g(15.6mmol )& 78l 12A]17H59 wRkstHA A3 A2ow REE &9 ¢ FAR FE3 B2 A

Ak, Ao F715S Axsa AEst Addow AAse] 3LE B-5 2g(76%) S DA},

3I3tE B-69 A=

3FHE B-5 2g(5.43mmol) 7} S YE S ulet Zeglago) o2& JhAE AL 3 THF 26mLE 7belm -78C =
WZFsF Y. n-BuLi(2.5M in hexane) 2.2mL(5.43mmol)S 3] 7}slar 1A 7HEer wwkslicy. 1M HCl 20mLS-

Zbatar 2A17bE 9t wRkEkeith, ninko] knEl ¥ FAR FEI T EE AFUY. Ao fU|5E dxsta 4

27t Aoz AHAS S 33E B-6 1.5g(96%) S

3I3tE B-89 A=

8l8% B-6 15g(51.9mmol)o] S0t S vtk Zgiado) o2 7FAE A THF 300mLE 7}ska -78°C

2 Yzbetdth. n-BuLi(2.5M in hexane) 20.8uL(51.9mmol)S 3| 7}sla 1A 35t wulkstict, 3hgtE B-7

335mg(62.3mmol )& 7}8Fal 12A13FEQF wHbelHAl HHd3] Ad2o® 2EE 25 &Y ¥ AR FE3t1 B2

AREA T, Aol frES Bz Adest dHor FAse 3gE B8 12g(69%) S AUt

3}etE B-99 AX

332 B-8  12g(35.7mmol)o] B+ T HE %E}éﬂﬂ] 2-BERUol|EZwlAl 8.65g(42.8mmol) T}
Pd(PPhy)y 1.24g(1.07mmol)& Wi of2 7k2~F ARlvh. &5 120nL7) o €& 60mL, 2M K,C0; 60mLE ¥ 4
AlIZEES BRudelgitt. Aeo® WSt EAR FE3ta EE AFHEgIY. 4ozl fr1ES Axsta A
7 Ad oz At 35 B-9 9.52(80%)F AT).

Fal 323} NapSO; = Hlole tha, Ae7t ddez AAlsto] shehs B4 4g(29%) =

2 K

%
+

SI3HE B-109] A=

3}3tE B-9 9.5g(28.7mmol)o] EoldE S vlg ZgtaTo ol22 JHAE A9 EgodEAuolE 100mL
o} 1,2-tEZ2WA 500mLS 718t 12A17F FoF SFuwtelsitt, Ao w Wzbela FAR FESI B2 Al
STh, Ao 7128 Axsy AEIF AP o2 AA st SFE B-10 7.2g(84%)E AT},

L

s}3tE B-139] Alx

3H3tE B-12 10g(67.1mmol)o] E°UE T vtg Zhx==d 3%E B-11  9.8g(80.5mmol) ¥} Pd(PPhy),
2.33g(2.0lmmo )& Wi o2 7tAE ARt EF<A 240nL7 B 120mL, 2M K,CO0; 120 mLE ¥ 3L 4AZHE

oF FFuNksQltl, d2o2 W7zhsla FAR FE3ta B2 AT, o #F715S Axsta Aeg 49
o7 AAsle] 33E B-13 11g(86%) S L AT}.
g]zﬁ‘]—‘j BO x]Z

jur}

NaH 288mg(12mmol)3} DMF 100mL7} Eol& =
ol EFES A HUubsta 1A3FEQt

bt ZepaTd 8435 B-10 3.0g(10.0mmol)S DMF 200mLel]

o o} ¢H& B-13  1.5g(10mmol)S DMF 200mLol 5 A
3] 7hstar 12A17HEe Aol A mukalith, *1?%@%-% oy}t 23 MeOHZ A Axste] 332 B
2.1g(46%) 5 AU},
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[0080]

[0081]
[0082]

[0083]

[0084]

[0085]

[0086]

SEE46 10-1778046

(A= 3] 33HE Co] A=

Ph

Ph
el siP s.
O O Br _MBULi, THF _ O n-BuLi, THF _neBuLi, THF _ o
Ph,SICl, Q ar Br B
o
c-1

B-7
Sl
Ph
Br Ph
Sl
NOZ Q __triehtylphosphate NaH
Pd(0) 1,2-dichlorobenzene N DMF
N/
c4 \ N
C

A il dE2zzdgaddads Agse AS Alelstas Al

5 Wk og FetE (-1 1.7g(50%)E AAT}.

E‘z

313HE B4S FAEZE dlo] gEFEauvdl
2 & B-55 Alxshe Wy U

e 18 FRELE 3o Axd 29 3§E B-6, B-8, B-9, B-10 ¥ BE Axdt= Wiy U3 wyo
2 3FHE ¢ 347mg(55%) S ATt

A7) Azel 1 WA 39 WS o]gske] 7] wF BFE(TA, B 2 T0S AxsRom, & 1 WA & 49
Azd 47 W FaEse x37], H MR 2 MS/FABS ekt
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SEE46 10-1778046

[0087] (% 1]

MS/FAB

shm !
3let8 | R | R | Rs | Re H NMR(CDCl;, 200 MHz) found | calculated

5 = 172(6H, ) 7.05QH, m), 7.24(1H, m),
] vy [741~7.52(8H, m), 7.54(5H, s),  7.61(1H. m).
TC4-1 | HL | W HE 777000 m), 8AH. m), 8.09(1H, m), 8B12(1H, s).
818(1H, m), 8.3(4H, m)
& = 1726H, s), 7.24(1H, m), 7.41~744(4H,
v M), 751~7.52(8H, m), 7.540H. ), 7.61(1H.

TC4-4 | HA I M HE v 777.779(5H m) 8(IH, m), 8.09(1H, m).
8.12(1H, s), 8.18(1H, 'm), 8.63(1H, s)
5 = 17206H, s), 724(1H, m), 7.41~744(@H,
v | M), 7.51~7.52(8H, m), 7.54H. ), 7.61(1H,
TC4-12 | H12| e mE | m M) T 028 M B 9 et 59071 | 59025
8.12(1H, s), 8.18(1H, m), 8.28(4H, m)
§ = 7.11@4H, m), 7.4~7.26(aH, m), 733GH,
m), 744(1H, ‘m), 7.5(1H, s), 7.61(1H,  m)
TC4-19 | H19 |HY MY | H 780H m), 794(iH, m), 805(2H, s)|53564| 53520
8.05~809(2H, m) 8.16(1H, m) 8.55(1H, m).
9.74(1H, m)
= 22(IH m), 60L(H, ) 643(1H, s)
. 711~7178H, m), 7.24~7.26(4H, m), 7.33(7H.
TC4-26 |H26 |l MY | H |74 744(5H, m), 7.5(1H, s) 7.61(1H, m)|67582| 675.27
8.05(1H, s), 8.09~8.11(2H, m), 8.55(1H, m)
711(4H, m), 7.24~7.26(&H, m), 7.33(H,
744(1H, 'm), 7.5(1H, s), 7.53(2H, m)
1H, m), 7.94(1H, m), 8.01(1H, m), 8.05(1H,|>40-68 | 540.17
09(1H, m), 8.18(1H, m), 8.55(1H, m)

711(4H, m), 7.24~7.26(3H. m), 7.33@H,
C 741~7443H, ), 75(H " )
51~7.5(6H, m). 7.61(1H, m), 7.77(IH, m)|627.73| 627.23
1H, m) 805(3H, s)  805~809(1H, m)
18(1H, m)
= 172QH, s), 7.24(1H, m), 741~7.52(12H,
), 7.54(1H, s), 7.58~7.613H, m),  7.77(1H.
) 8(1H, m), 8.09(1H, m), 813(1H. s), 818(1H.
) 8.28(2H, m)
- 172QH, s), 724~733@4H, m),
1~752(7H, 'm), 7.54(1H, 's) 7.61~7.63(6H,
777(1H, m), 7.94~8(2H, m), 8.09(1H, m).
12Q2H, ), 8.18(1H, m), 8.55(1H. m)

172(QH, s), 7.24~725Q2H, m), 733(1H,
741~7440QH. m), 751~7520H,  m)
(1M, s), 7.61~7.62H, m). 7.77(1H, m).
~8(H, m), 809(1H, m), ~ 812(1H, s)|00174] 60125
(1H, m), 843(1H, m), 8.55(1H, m) 9.34(1H.

588.74 | 588.26

589.73| 589.25

[eg]

TC4-32 |H32 (HY Hd| H

o~

oo e

TC4-36 | H36 |mj|Y | oY |mjY

N3 e N3 o

TC4-41 |HAL |0 | IE | HY 578.70| 578.25

TC4-42 |HA2 |0 | HIE HY 600.75| 600.26

l—‘:-/-b

TC4-44 |HA4 KT 0T Y

= = Ou=
oo-b-b

1.72(6H, s), 7.24(1H, m), 7.41~7.44(2H,

751~752(6H, m),  754@H,  s),

62(5H m), 7.77(LH, m), 8(1H, m)|602.73| 602.25

) 8.12(1H, s), 8.18(1H, m), 8.43(2H,
m)

TC4-48 | H48 |H|E | MY | H Y

O =

300N300300\l\1300003\1003330)00
02" I
WI

— O O~

[0088]
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[0089]

TC4-49

H49

o

o

1.72(6H, s), 6.55(2H, m), 6.63(2H, m),

(2H, m), 7.02~7.05(4H, m), 7.11(4H, m),

~7.26(4H, m), 7.33~737(7H, m), 7.44(1H,

75(1H, s),  7.61(1H, m), 7.94(1H, m),
(1H s), 8.09(1H, m), 8.55(1H, m)

ovr\)\l
-bw”

690.87

690.30

TC4-54

H54

o'

o

2.88(4H, m), 6.58~6.63(4H, m), 6.76(2H,

7.02~7.04(4H, m), 7.11(4H, m),
~7.26(4H, m), 7.33~737(7H, m), 7.44(1H,
75(1H s), 7.61(1H, m),  7.94(1H, m),
.05(1H, s), 8.09(1H, m), 8.55(1H, m)

N3 O 003 NOOO

676.84

676.29

TC4-58

H58

rl.‘" Ll

= 172(6H, s), 6.52(1H, m), 6.87(1H, m),
24(1H, m), 7.33(H, m), 741~744Q2H, m),
51~7.52(4H, m), 7.54(1H, s), 7.6~7.62(6H, m),
77H,  m), 793~83H, m), 8.09(1H, m),
12(1H, s), 8.18(1H, m)

=19

550.69

550.24

TC4-64

Heé4

Eﬂ Ll

= 1.72(6H, s), 6.63(2H, m), 6.81(1H, m),
97~7(2H, m), 7.07(1H, m), 7.16~7.24(7H, m),
41~744(2H, m), 7.51~7.52(4H, m), 7.54(1H,

7.61(1H, m), 7.77(1H, m), 8(1H, m),
.09(1H, m), 8.12(1H, s), 8.18(1H, m)

632.81

632.23

TC4-70

H70 | &

O OO&\IO\OO CON NN |00

= 7.11(4H, m), 7.24~7.26(4H, m),
7.32~ 733(6H m), 744(1H, m), 7.5(H, ),
7.61(1H, m), 7.72(1H, m), 7.86(1H, m), 7.94(1H,
m), 8.05(1H, s), 8.09(1H, m), 8.5~8.55(3H, m),
8.78(2H, m)

561.67

561.22

TC4-79

H79

o

= 1.72(6H, s), 7.24(1H, m), 7.41~7.44(2H,
), 7.51~7.52(4H, m), 7.54(1H, s), 7.61(1H,
), 7.77(1H, m), 7.99~8(5H, m), 8.09(1H, m),
8.12(1H, s), 8.18(1H, m), 8.75(5H, m)

33©

591.70

591.24

TC4-83

H83

= 172(6H, s), 7.24~7.25(2H, m), 7.33(1H,
), 741~7.51(10H, m), 7.54(1H, s), 7.61(1H,
), 7.77~7.83(10H, m), 7.94(1H, m), 8.09(1H,
), 8.12(1H, s), 8.55(1H, m), 8.63(1H, s)

713.80

713.26

TC4-86

H86

= 172(6H, s), 2.59(6H, s), 7.24~7.33(6H,
) 7.44~7 5(4H, m), 7.54(1H, s),
7.61~7.67(6H, m), 7.94(2H, m), 8.09(1H, m),
8.12(2H, s), 8.55(2H, m)

3333>

628.80

628.29

TC4-89

H89

H'd

[eg]

= 172(6H, s), 188~191(4H, m),
23~233Q2H, m), 3.22(AH, m), 37(IH, m),
724(1H, m), 7.39~7.44(5H, m), 7.51~7.52(8H,
m), 7.54(1H, s), 7.61AH, m), 7.77(1H, m),
8.09(1H, m), 8.12(1H, s), 8.27~8.28(5H, m)

670.84

670.31

TC4-91

HI1

Eﬂ Ll

172(6H s) 5.6(1H, m), 6.9(1H, m),
m), 7.41~7.44(4H, m), 7.51~7.52(8H,
(1H s), 7.61(1H, m), 8(1H, m), 8.09(1H,
s), 8.18~8.2(2H, m), 8.28(4H, m)

~NO
§,§,N
l—‘U"
NJ>

616.75

616.26

TC4-93

H93

J-,_“ Ll

(IH

1.72(6H, s), 511(2H, s), 7.24(1H, m),
A4(5H, m), 7.51~7.52(8H, m), 7.54(1H,
1(1H, m), 7.77(1H, m), 8.09(1H, m),
H, s), 8.27~8.28(5H, m)

@,\101

Tw

<7 oS
NN

=
N
—~
=0

604.74

604.26

TC4-96

H96

1.72(6H, s), 7.24~7.25(2H, m), 7.33(1H,
), 741~744(3H, m), 7.51(4H, m), 7.54(1H,
7.61(1H, m), 7.68(2H, m), 7.79(2H, m),
94(1H, m), 8.09(1H, m), 8.12(1H, s), 8.28(4H,
) 8.55(1H, m)

S o™
1l

wn
\_,

590.71

590.25

TC4-97

H97

J-,_“ Ll

1.72(6H, s), 7.24(1H, m), 7.41~7.44(4H,
7.51~7.52(8H, m), 7.54(1H, s), 7.61(1H,
, 7.68(2H, m), 7.77~7.79(7H, m), 8(1H, m),
.09(1H, m), 8.12(1H, s), 8.18(1H, m), 8.23(1H,

o

|

L
o

665.82

665.28

_20_

SEE46 10-1778046



[0090]

TC4-98

H98

& = 172(6H, s), 7.24~7.25(H, m), 7.33(1H,
m), 7.41~744(3H, m), 7.51(4H, m), 7.54(1H,
s), 7.61(1H, m), 7.68(2H, m), 7.79~7.85(4H, m),
7.94(1H, m), 8.09(1H, m), 8.12(1H, s), 8.28(4H,
m), 8.55(1H, m)

666.81

666.28

TC4-99

H99

& = L172(6H, s), 7.24~7.29(2H, m), 7.37(6H,
m), 7.44~7.52(10H, m), 7.54(1H, s), 7.55(3H,
m), 7.61~7.63(2H, m), 7.89(2H, m),
8.09~8.12(2H, m), 8.59(1H, s), 8.85(1H, s)

696.91

696.27

TC4-100

H100

& = L172(6H, s), 7.24~7.29(2H, m), 7.37(6H,
), 744~7.52(10H, m), 7.54(1H, s), 7.55(3H,
), 7.61~7.63(2H, m), 7.89(2H, m), 7.96(1H,
m), 8.09~8.12(2H, m), 8.57(1H, m), 8.85(1H, s)

695.92

695.28

TC4-101

H101

= 1.72(6H, s), 7.24~7.31(3H, m), 7.37(6H,
744~7.509H, m), 7.54(1H, s), 7.55(5H, m),
1~7.63(2H, m), 8.09~8.12(2H, m),
.38~8.4(3H, m), 8.85(1H, s)

w or—

694.94

694.28

TC4-102

H102

= 1.72(6H, ), 7.24~7.292H, m),
~7.5(15H, m), 7.54(1H, s), 7.553H, m),
7.63(3H, m), 7.76(1H, m), 8.09~8.12(2H,
38(1H, m), 8.59(1H, s), 8.85(1H, s)

E N ERIEEE

696.91

696.27

TC4-103

H103

= 1.72(6H, ), 7.24~7.29(2H, m),
7.5(15H, m), 7.54(1H, s), 7.55(3H, m),
7.633H, m), 7.76(1H, m), 7.89(1H, m),

SN o
W oYW

695.92

695.28

TC4-104

H104

37~
1~
ESS(lH, m), 8.09~812(2H, m), 8.57(1H, m),

1.72(6H, s), 7.24~7.31(3H, m), 7.37(6H,

7.44~7.5(10H, m), 7.54(1H, s), 7.55(3H,

7.61~7.64(3H, m), 8.09~8.12(2H, m),
.27(1H, m), 8.38~8.4(2H, m), 8.85(1H, s)

=

EERIE

694.94

694.28

TC4-105

H105

= 1.72(6H, ), 7.24~7.292H, m),
1~7.51(5H, m), 7.54(1H, s), 7.61~7.68(4H,
), 7,79(2H, m), 8.09~8.12(2H, m), 8.28(2H,
) 1H, s), 8.85(1H, s)

~NOo
N
&3]

514.62

514.22

TC4-106

H106

172(6H s),  7.24~7.29(2H, m),
7.54(1H, s), 7.56~7.68(5H,
779(4H m) 8.09~8.12(2H, m), 8.54(1H,
85(1H, s)

==
s

ool

son
=
ol
ay
3
=

513.63

513.22

TC4-107

H107

= 1.72(6H, s), 7.24~7.29(2H, m),
44~ 75(3H m), 7.54(3H, s), 7.61~7.68(4H, m),
J92H, m), 8(1H, m), 8.09~8.12(2H, m),
3(2H, m), 8.44(1H, m), 8.6(1H, m), 8.85(1H,

ERENEERIZEE

wn
L
[SSENEN

512.64

512.23

TC4-108

H108

1.72(6H, ), 7.24~7.29(6H, m),
.52(12H, m), 7.54(1H, s), 7.61~7.63(2H,
.85(4H, m), 8.09~8.12(2H, m), 8.85(1H, s)

=
N2

41

oo~

666.81

666.28

TC4-109

H109

1.72(6H, ), 7.24~7.292H, m),
A1~7.52(14H, m), 7.54(1H, s), 7.57~7.63(4H,

7.7~7754H, m), 8.09~8.12(2H, m),
.63(1H, s), 8.85(1H, s)

N

o

665.82

665.28

TC4-110

H110

1.72(6H, s), 7.05(2H, m), 7.24~7.29(2H,
7.44~7.5(2H, m), 7.54(1H, s),
~7.63(6H, m), 7.95~8(6H, m),
~8.12(2H, m), 8.38(2H, m), 8.85(3H, s)

ONJZ ;M3 N3 NO»
o uI—
kDL.O 1

612.76

612.26
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[0091]

[0092]

R1

'H NMR(CDCl;, 200 MHz)

MS/FAB

found

calculated

TC10-3

H3

o 'd

o'

7.11(1H, m), 7.25(1H, m), 7.33(2H, m),
~7A47(19H, m), 7.61(1H, m), 7.72(1H, s),
(2H, ), 7.89~794(1H, m), 83(2H, m),
~8.6(2H, m)

oo W

652.86

652.23

TC10-5

H5

o'

1'11| Ll

3 NN
1l UW\Q\'II

7.14(2H, m), 7.25(1H, m), 7.33~7.37(6H,
, 746~7.55(7H, m), 7.61(1H, m),_  7.7(2H, m),
(IH, 's), 7.89(2H, s), 7.89~7.94(1H, m),
(2H, m), 8.53~8.55(3H, m), 9.3(2H, m)

SR
[N

654.83

654.22

TC10-6

H6

|

l_.l.1| Ll

Injun

7.25(1H, m), 7.32(1H, s), 7.33~7.55(19H,
7.61(1H, m), 7.72(1H, s),  7.792H, m),
(2H, 's), 7.89~7.94(1H, m), 8.28(2H, m),
(IH, m)

U1 oo

653.84

653.23

TC10-11

H11

|

E“ Ll

1o

7.25(1H, m), 7.33~7.55(16H, m), 7.61(1H,
7.72(1H, s), 7.84(1H, m), 7.89(2H, ),
7.94(1H, m), 8.05(2H, m), 8.55(1H, m),

© 0=
I |00 WO
=

577.75

577.20

TC10-14

H14

o e

J_.I.1| Ll

1H, m)
7.25(1H, m), 7.33(2H, m), 7.37~7.46(18H,
7.61(1H, m), 7.72(1H, s),  7.76(1H, m),
(2H, 's), 7.89~7.94(2H, m), 843(1H, ),
(1H, m)

100
U1

626.82

626.22

TC10-28

H28

o e

o'

6.47(1H, m), 6.58(1H, m), 7.25(1H, m),
2H, m), 7374H, m), 741(1H, m)
751(15H m), 7.72(1H, s), 7.79(2H, m),
(2H, s), 7.89~7.94(1H, m), 8.55(1H, m)

1]

NNNO
00N W

640.85

640.23

TC10-33

H33

o e

J_.I.1| Ll

I ©U10J

7.25(1H, m), 7.33~7.55(16H, m), 7.61(1H,
7.72(1H, s), 7.89(2H, s), 7.89~7.94(1H, m),
3(2H m), 8.55(1H, m)

[oB=eg)
ogx

583.78

583.15

TC10-40

H40

o'

o

7.25(1H, m), 7.33~7.37(6H, m), 7.4(1H, s),
1H, m), 745~7.51(15H, m), 7.72(1H, s),
2H, s), 7.89~794(1H, m), 8.28(2H, m),
1H, m)

OO
oo

641.83

641.23

TC10-52

H52

o e

J_.I.1| Ll

o

6.63(2H, m), 6.97(2H, m), 7.16~7.25(7H,
7.33~7.37(8H, m), 7.46~7.55(7H, m)
(IH, m), 7.72(1H, s), 7. 89(2H S),
~7.94(1H, m), 8.55(1H, m)

00 o=
kOI'—‘

696.93

696.21

TC10-60

H60

|

H'e

= 33(1H, m), 3.9(1H, s), 578(1H, m),
7(1H, m), 641(1H, m), 6.79(1H, m), 6.94(2H,
7.23~ ~7.27(7H,  m), 733~737(6H, m),
~7.55(7H, m), 7.61(1H, —m), 7.72(1H, s),
(IH, m), 7.89(2H, s), 7.89~7.94(1H, m),
(IH, m)

=z o

[SAR PN
u-:o‘xm

693.91

693.26

TC10-63

H63

o e

J_.I.‘“ Ll

0.66(6H, s), 6.63(2H, m), 6.73~6.74(3H,

81(1H, m), 7.08(1H, m),  7.2~7.37(12H,
A46~7.55(7H, m), 7.61(1H, m), 7.72(1H, s),
H, s), 7.89~7.94(1H, m), 8.55(1H, m)

==
\‘m

'

o)

89(

l\)

723.02

722.26
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[0093]

[0094]

TC10-72

H72

o

o

= 7.25(1H, m), 7.33~737(6H, m),
46~7.61(10H, m), 7.72(1H, s), 7.89(2H, ),
.89~7.94(1H, m), 8.4~8.47(3H, m), 8.55(1H, m),
7

57775

577.20

TC10-77

H77

o'

l_l.‘“ Ll

J(1H, m), 9.24(1H, m)

= 7.25(1H, m), 7.33~737(6H, m),
46~7.619H, m), 7.68(2H, m), 7.72(1H, s),
J9(2H, m), 7.89(2H, s), 7.89~7.94(1H, m),
A2(1H, m), 855(1H, m), 8.7(1H, m), 9.24(1H,

576.76

576.20

TC10-80

H80

o 'd

o e

= 6.95~7.013H, m), 7.25(1H, m
28~741(18H, m), 7.56(1H, s), 7.61(1H, m),
J2(H, s),  7.79(2H, m),  7.89(2H, s

669.84

669.22

TC10-82

H82

o|'d

ol 'd

.89~7.94(1H, m), 8.55(1H, m)

= 1.73(4H, m), 1.88(4H, m), 2.72(1H, m
(IH, m), 733(AH, m), 737(4H, m),
75L(17H, m), 7.72(1H, s), 7.89(2H, s

64
41~
17(1H, m), 8.28(4H, m)

736.98

736.30

TC10-88

H88

o'

o'

= 194(2H, m), 296(2H, m), 3.7(1H, m),
A(1H, m), 7.33~7.46(18H, m), 7
86(1H, m), 7.89(2H, s), 7.89~
1

CONNONONWOH|NNNO

633.85

633.26

TC10-92

H92

o'

l-l‘“ (5]

& 7.25(1H, m), 7.33~7.55(19H, m), 7.61(1H,
m), 7.72(LH, s), 7.89(2H, s), 7.89~7.94(1H, m),
8.28(4H, m), 8.55(1H, m)

(
6
7E1H m), 848(1H, m)
):

678.85

678.22

TC10-94

H94

o'

o

= 7.251H, m), 7.33(2H, m), 7.37(4H, m)
1(2H, m), 7.45(1H, m), 7.46~7.51(18H, m),
1H, s), 7792H, m), 7.89(2H, s)
~7.94(1H, m), 8.55(1H, m)

717.93

717.26

TC10-99

H99

o'

o'

61~7.63(2H, m), 7.72(1H, s), 7.89(4H, ),
12(1H, m), 8.59(1H, s)

837.13

836.28

TC10-100

H100

o 'd

o e

= 7.29~737(12H, m), 746~7.55(19H, m),
~7.63(2H, m), 7.72(1H, s), 7.89(4H, s),

S

7

7.

7.

& = 729~737(12H, m), 7.46~7.55(19H, m),
7.

8.

S

7.61

7.96(1H, m), 8.12(1H, m), 8.57(1H, m)

836.14

835.28

TC10-101

H101

o'

l_l.ﬂ Ll

= 7.29~737(13H, m), 745~7.55(20H, m),
~7.63(2H, m), 7.72(1H, s), 7.89(2H, S),
m), 8.38~8.4(3H, m)

835.15

834.29

TC10-102

H102

e

o 'd

H
= 7.29~742(30H, m), 7.61~7.63(3H, m),
J2(1H, s), 7.76(1H, m), 7.89(2H, s), 8.12(1H,
), 8.38(1H, m), 8.59(1H, s)

837.13

836.28

TC10-103

H103

o 'd

1_1" Ll

& = 7.29~742(30H, m), 7.61~7.63(3H, m),
7.72(1H, s), 7.76(1H, m), 7.89(3H, s), 7.96(1H,
m), 8.12(1H, m), 8.57(1H, m)

836.14

835.28

TC10-104

H104

H|'d

E" Ll

= 7.29~737(13H, m), 745~7.55(19H, m),
61~7. 64(3H, m), 7.72(1H, s), 7.89(2H, S),
12(1H, m), 8.27(1H, m), 8.38~8.4(2H, m)

835.15

834.29

TC10-105

H105

o 'd

e

1~7.68(4H, m), 7.72(1H, s), 7.79(2H, m),

S
7.
8.
66 = 7.29(1H, m), 7.33~746(16H, m),
7
7.89(2H, s), 8.12(1H, m), 8.28(2H, m), 8.31(1H,

654.83

654.22

TC10-106

H106

o'

T o

= 7.29(1H, m), 7.33(1H, m), 7.37(4H, m),

1(1H, m), 7.46(4H, m),  7.5~7.55(11H, m),
.2(1H, s), 7.79(4H, m), 7.89(2H, s), 8.12(1H,
m), 8.54(1H, m)

653.84

653.23

TC10-107

H107

o 'd

o e

= 7.29~737(6H, m), 7.46~7.55(11H, m),
~7.68@H, m), 7.72(1H, s), 7.79(2H, m)

(1H, m), 8.6(1H, m)

652.86

652.23

TC10-108

H108

o'

l_l.ﬂ Ll

.61~
89(2H, s), 8(1H, m), 8.12(1H, m), 8.3(2H, m),
44

7.25(4H, m), 7.29(1H, m), 7.33~7.46(23H,
61~7.63(2H, m), 7.72(1H, s), 7.85(4H, m),
H, s), 8.12(1H, m)

N
~o N

7.89(

807.02

806.29

TC10-109

H109

o

g

= 7.29(1H, m), 7.33(1H, m), 7.37(4H, m),
41(2H, m), 7.46(4H, m), 7.48~7.52(18H, m),
7(2H, m), 7.72(1H, s), 7.75(2H, m), 7.89(2H, s),
12(1H, m), 8.63(1H, s)

806.04

805.29

TC10-110

H110

e

H'd

= 7.052H, m), 7.29~7.37(6H, m),
46~7.63(14H, m) 7.72(1H, s), 7.89(2H, ),
95~8(6H, m), 8.12(1H, m), 8.38(2H, m),

)
7.
7.
8.
)
7.
7.
8.85(2H, m)

75297

752.26
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[0095]

[0096]

¥ 3]
e MS/FAB
312 | Ry | Y | R | Rs 'H NMR(CDCl;, 200 MHz) tound Sﬁalculate g
5 = 7052H, m), 725(1H, m)
733~737(5H, m), 7.46~747(6H, m)
TC49-1 | H1 |SiRsRs|H" |E| |7.54~7558H. m), 7.66(LH, m), 7.72(1H.702.91| 70225
s), 7.89(1H, s), 7.94(1H, m), 8.08(1H, m).
814(1H, m), 8.3(4H, m). 8.55(2H, m)
© o, 72300 TSI T
. - - m), . , S), . , M),
TC49-4 | H4 |SiRRs| HE Y S50 O St S pogil 70300 | 703.24
8.14(1H, m), 8.55(2H, m), 8.63(1H, s)
5 = 714(2H, m), 7.25(1H, m)
7.33~737(5H, m), 746(4H, m), 7.55(@H, m).
TC49-5 | H5 |SiRsRs|HY |E|Y [7.66~7.7(3H, m), 7.72(1H, s), 7.89(1H, s)|704.89| 704.24
7.94(1H, m), 8.08(1H, m),  8.14~8.15(3H.
m), 8.53~8.55(4H, m), 9.3(2H, m)
Seeun, a5l Tean
o - - . s m), . , S), B ' S),
TC49-12 | H12 [SiRaRs| B |HE 7000t Y Jogt o i )| 70489| 70424
8.28(4H, m), 8.55(2H, m)
5 = 725(1H, m), 733(1H m)
737~746(19H, m), 7.66(1H, m), 7.72(1H.
TC49-14 | H14 |SiRRs|HE |HL |s), 7.76(1H, m), 7.89(1H, s). 7.92~7.94(2H.| 676.88 | 676.23
m), 8.08(1H, m), 8.14(1H, m), 843(1H, s).
8.55(2H, m)
& = 7.25~737(9H, m), 7.46~7.55(9H, m),
TC49-42 | HA42 |SiRRs|HE | T|L |7.62~7.66(6H, m), 7.72(1H, s), 7.89(1H, s)|714.93| 714.25
7.94(2H, m), 8.08~8.14(3H, m), 8.55(3H, m)
?46 . 55(25142 9(1H') m7)'63 7'735&% ' mi'
oo e 746~ . m),  7.63~7. . m)
TC49-99 | H99 |SiRiRs | HI'e | TR 7550 (o0, o S, Y| 887.19 | 886.29
8.55(1H, m), 8.59(1H, s)
?46 =7, 55(2(?}42 ot ) m7)'63 773&%)& ' 3
. _ _ m), bs~/. , m),
TC49-100 | H100 |SiRaRs| H'E | B 177571779 78631 o) 796K, m)| 88620 | 88530
8.08~8.14(3H, m), 8.55~8.57(2H, m)
5 = 72219 731(2H, m6),3 7.22(%0H, m),
o | [745~755Q1H,  m),  7.63~7.66(2H, m).
TC49-101 | H101 |SiRsRs | H| & | H| & 772(1H, s), 789(1H, s), 8.08~8.14(3H, m), 885.21 884.30
8.38~8.4(3H, m), 8.55(1H, m)
& =  729(1H, m), 737~755Q29H, m)
o o [7.61~7.66(3H, m), 7.72(1H, ), 7.76(1H, m).
TC49-102 | H102 | SiRaRs| H'd | Bl |555; H S, 8088 140H. m). 8.38(LH, my| 88718 88629
8.55(1H, m), 8.59(1H, s)
§ = 7200H m), 737/~755029H, m)
o o [7.61~7.66(3H, m), 7.72(1H, ), 7.76(1H, m).
TC49-103 | H103 |SiRaRs | B | I 785051 ) 7.9601H M), 8.08~814(3H, m)| 88620 | 88530
8.55~8.57(2H, m)
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[0097]

TC49-104

H104

SiR4sRs

o

o

= 7.29~7.31(2H, m), 7.37(10H, m),
A45~755(20H, m),  7.63~7.66(3H, m),
J2(1H, s), 7.89(1H, s), 8.08~8.14(3H, m),
27(1H, m), 8.38~8.4(2H, m), 8.55(1H, m)

885.21

884.30

TC49-105

H105

SiR4Rs

o

o

= 7.29(1H, m), 7.37~7.55(16H, m),
~7.68(4H, m), 7.72(1H, s), 7.79(2H, m),
1H, s), 8.08~8.14(3H, m), 8.28(2H, m),

63
89(
31(1H, s), 8.55(1H, m)

704.89

704.24

TC49-106

H106

SiR4Rs

o 'd

o'

= 7.29(1H, m), 7.37~7.56(17H, m),
63~ 768(4H m), 7.72(1H, s), 7.79(4H, m),
89(1H ) 8.08~8.14(3H, m),
8.54~ 855(2H m)

3
7
7
8
S
7.
7
8
&
7.
7.

703.90

703.24

TC49-107

H107

SiR4Rs

o'

E.II (5]

| ¢

= 7.29(1H, m), 737(4H, m),
746~ 755(12H m), 7.63~7.68(4H, m),
772(1H, s), 7.79(2H, m), 7.89(1H, s), 8(1H,
m), 8.08~8.14(3H, m), 8.3(2H, m), 8.44(1H,
m), 8.55~8.6(2H, m)

702.91

702.25

TC49-108

H108

SiR4Rs

o'

o

& = 7.25~7.29(5H, m), 7.37~7.55(23H, m),

7.63~7.66(2H, m), 7.72(1H, s), 7.85(4H,

m), 7.89(1H, s), 8.08~8.14(3H, m), 8.55(1H,
m)

857.08

856.30

TC10-103

H103

SiR4Rs

o e

o'

S = 729 ~742(30H, m), 7.61~7.63(3H, m),
772(1H, s), 7.76(1H, m), 7.89GH, ),
7.9 (lH m), 8.12(1H, m), 8.57(1H, m)

836.14

835.28

TC10-104

H104

SiR4Rs

o

T g

& = 729~737(13H, m), 7.45~7.55(19H,
m), 761 ~7.64(3H, m), 7.72(1H, s), 7.89(2H,
s), 8.12(1H, m), 8.27(1H, m), 8.38~8.4(2H,

835.15

834.29

TC10-105

H105

SiR4Rs

o 'd

o'

m

s = 7.29(1H, m), 7.33~7.46(16H, m),
7. 768(4H m), 7.72(1H, s), 7.79(2H, m),
7.
8.

(lH

654.83

654.22

TC10-106

H106

SiR4Rs

o'l

By

61~
g?( )s), 8.12(1H, m), 8.28(2H, m),

S

29(1H, m), 7.33(1H, m), 7.37(4H,
AL(1H, m), 7.46(4H, m),
5~7.55(11H, m), 7.72(1H, s), 7.79(4H, m),
89(2H, ), 8.12(1H, m), 8.54(1H, m)

& 7.
m), 7
7.
7

653.84

653.23

TC10-107

H107

SiR4Rs

o 'd

Eil Ll

& = 7.29~737(6H, m), 746~7.55(11H, m),
7.61~7.68(4H, m), 7.72(1H, s), 7.79(2H,
m), 7.89(2H, s), 8(1H, m), 8.12(1H, m),
3(2H, m), 8.44(1H, m), 8.6(1H, m)

652.86

652.23

TC10-108

H108

SiR4Rs

o e

Eil Ll

= 725@H, m), 729(1H, m)
33~746(23H, m), 7.61~7.632H, m)
72(1H, s),  7.85@H, m), 7.89(2H, s),
12(1H, m)

'1 807.02

806.29

TC10-109

H109

SiR4Rs

o e

Eil Ll

8.
S
7.
7
8
S

= 729(1H, m), 7.33(1H, m), 7.37(4H,
m),  7412H, m),  746(4H,  m)
748~7.52(18H, m), 7.72H, m), 7.72(1H, s),
775QH, m), 7.89Q2H, s), 8.12(1H, m),
8.63(1H, s)

806.04

805.29

TC10-110

H110

SiR4Rs

o 'd

o'

& = 7.05(2H, m), 7.29~7.37(6H, m),
746~7.63(14H, m), 7.72(1H, s), 7.89(2H, s),
7.95~8(6H, m), 8.12(1H, m), 838(2H, m),
8.85(2H, m)

752.97

752.26
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SEE46 10-1778046

MS/FAB
found | calculated

SIEE | R Y | R | R | Re 'H NMR(CDCls, 200 MHz)

5 = 7052H, m), 7.25QH, m),
733~737(5H, m),  7.46~747(6H, m),
TB52-1 | H1 |CRRs|HIE |OIE |HY |7.54~755@8H, m), 7.66(1H, m), 7.72(1H, 702.91| 702.25
s), 7.89(1H, s) 7.94(1H, m), 8.08(1H, m),
8.14(1H, m), 8.3(4H, m), 8.55(2H, m)
725(IH, m), 7.33~7.55(19H, m
66(1H, m), 7.72(1H, s), 7.79(4H  m),
89(IH, s), 7.94(IH, m), 8.08(IH, m
14(1

TB52-99 | H99 |CRR; | HE HE | H 70390 | 703.24

(IH, m), 8.55(2H, m), 8.63(1H, s)
714(2H, m), 7.25(1H, m),

3~7.37(5H, m), 7.46(4H, m), 7.55(4H, m),

66~7.7(3H, m), 7.72(1H, s), 7.89(1H, s),[704.89| 704.24

94(1H, m), 8.08(1H, m),  8.14~8.15(3H,

, 8.53~8.55(4H, m), 9.3(2H, m)

= 7.25(1H, m), 7.33~7.55(19H, m),

6(1H, m), 7.72(1H, s), 7.89(1H, s),

4(1H, m), 8.08(1H, m), 8.14(1H, m),

8(4H, m), 8.55(2H, m)

= 7.25(1H, m), 733(1H,_ m),

7.37~746(19H, m), 7.66(1H, m), 7.72(1H,

TB52-106 | H106 |CR:Rs | H|d |HHd | H [s), 7.76(1H, m), 7.89(1H, s), 7.92~7.94(2H,| 676.88 | 676.23

m), 8.08(1H, m), 8.14(1H, m), 8.43(1H, s),

8.55(2H, m)

TB52-100 | H100 |CRR; | HIE! [H|E | H

NIRRT
Oow

3

=

TB52-104 | H104 |CR:R: |H|Y M | H 704.89 | 704.24

N O O

N[N

[AAe] 1] ¥ 2o we §7] 23 StFES o] & OLED &2t A%

+ a0 g ARE ol8F Txo| LD 2AE ARSI, 41, OLEDE FHA(HA-sEAL AlE) 25E
E <, EYIRRAE, oME, duvE, FHRFE SAHA

#E F Agsdn. gger, 1F TF Ao 73 Edo

of

(2-TNATA)S 231, A1 ule] AE%7} 100 torre] =28 w7hx] wj7|A71 &, Ao ARE <17}8ke] 2-TNATA
2 A A 110 712 Aol 60 nm FA9 BEFUES Z=2e19).
ololA, HF Z= AH] U9 thE A N N'-bis( a-naphthyl)-N,N' -diphenyl-4,4'-diamine (NPB)S Wi, A

ol AFZ Ql7lsle] NPBE ZWAA AEFAE 9l 20 i FAC AETADES ZHaAu)
T 22 4w e B2 Ao] AE ARZ 10 torrdtl A AT 53 AAE B wyo] w2 SR (d 8
& TC10-19)& ST ez Ay w3 =FHE(4 (33 E (pig)slr(acac)[  bis-(1-

q
phenylisoquinolyl)iridium(III)acetylacetonate]) & Z}Zt ¥ ¥, 7 225 U £E22 SHAA 4 WA
10mol%= =33 o =4 A7) AE dEdT 9ol 30 nm 749 35S &

=

oJoj A AARAGZT O ZH tris(8-hydroxyquinoline)-aluminum(III) (Alq)E 20 nm FAZ Szt v, HAAF

AFo R 33HE lithium quinolate (Lig)E 1 WA 2 nm FAR 3 & 2 Ay 52 ZAv)E o]&35l9

Al &322 150 mme] FAR Z&slo] OLEDE A|ZFslqitt.

[(HA]d 2] 2 2e mE f7] &3 sgES o] 83 OLED At A=

FTAE AS2A 2 3 mE g3E(d (33E TC10-12)& <] &3}

2(2-HE-g-F Eg Vo] B) (p-AlddAl=d ol B)&FrF(111) (BAlg)=

A AAe 13 FLe HO R OLEDE Al ZFa3ith.
&

[HA]e] 3] & o] m& #7] 2 shgh=S ©]-&3 OLED 4x}e] Az
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

SEE3 10-1778046
T2E A5EA B oddgo ulE IFgE(do :3gE TC10-97)S o]
(Ir(ppy)sltris(2-phenylpyridine)iridium])& o] &3t A <o, AAld 13 5L WO OLEDAAE
=

[HA]e] 4] & o] m& #7] 24 spgh=S ©]-&3 OLED 4x}e] Az

stal, g =RERAM f77] olglE &

I

N
e

T2E ARRA 2 we] tE s (e sheE T04-105)= °] &3t
2 (2-mg-8-F =] &) (p-d Dol =l o] B) &7 v (111) (BAl)S
A= A 33 FAE Wi o® OLEDE Al

[Wlae] 12 2] Ee) W ARE o] &7 OLED 27 A%
A Sz A4y Uy gE Ao ¥F T2E A52A B 2y u

BhE-0-eD) AL (CBP) S B A o]gloliz AAe] 2 2 Ao 49} FAF Wy o
47 AN 1 A 49} wlae] 19 204 AxE B owyel wE §7] B H3Ey T iy HFES
sh§al= OLED 24ke] A &2 270 1,000 cd/m 1A ZA3ke] 817 & 501 et

[ 5]
No. | sae | eme |maxms| JToUE0) | THSEMAD Ly
1 | TC10-19 | (pig).lr(acac) - 6.6 3.2 | AH
A | 2 | TC10-108 | (pig)aIr(acac) - 6.4 34 = A
Al | 3 | TC4-102 | (pig)alr(acac) - 6.6 34 PSRN
of | 4 | TC10-60 | (pig).Ir(acac) - 6.7 3.1 & AH
1|5 | TCa-12 | (pig)Ir(acac) - 6.4 38 X A
6 | TC4-59 | (pig).Ir(acac) - 6.3 42 P
A | 7 | TC10-12 | (pig)-Ir(acac) BAlq 6.9 33 PSP
Al | 8 | TC10-83 | (pig).lr(acac) BAlq 7.0 3.0 PSRN
off | 9 | TC10-100 | (pig).Ir(acac) BAlg 6.8 34 & AH
2 | 10 | TA49-103 | (pig).lr(acac) BAlq 6.9 33 ESPN
11 | TC10-97 Ir(ppy)s - 6.2 135 e
A |12 | TC10-52 Ir(ppy)s - 6.1 148 =
Al | 13| TC4-103 Ir(ppy)s - 6.4 14.0 e
of | 14 | TC4-106 Ir(ppy)s - 6.1 141 =M
3 |15 | TC10-4 Ir(ppy)s - 6.3 134 =
16 | TC4-82 Ir(ppy)s - 6.5 13.7 A
A |17 | TC4-105 Ir(ppy)s BAlq 6.6 13.1 =AY
Al |18 | TC4-96 Ir(ppy)s BAlq 6.8 13.0 A
of | 19 | TC10-106 |  Ir(ppy)s BAIq 6.8 127 e
4 | 20| TCa-50 Ir(ppy)s BAlq 6.9 132 =l
H|wof1 CBP (pig)2Ir(acac) BAlg 7.5 2.6 & AH
H|DOJ2| CBP Ir(ppy)s BAlq 7.5 10.5 =
7] & 5o vhehd sk gol, W omwolA ALe §7] 0 SFBE BY S Fde AR oy 5
EAS Hole AE g% iF AATE. T B g mE 7] g SEES AN e 54 33g §
E ARE ASF 24E BFEA] fold Bu ol FEAGS FAAAFoEN APEE) HES §
E AATE. F7] E 5ol vERG wiel o], B b sket §7] wd sgE
) ls

o mE ot BT[> ot o
_O|L
2

o @Y E4o] FAe A ] S5 54 wolt AL AL 5 EH B
FHFES A4 EE %4 BYE FTAE ARZ ASF A BPEHe] Hold W oh)e FEAGS
FAAZoZA AYTES H5& FES] LuAELS AN 5 A
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