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R? = A= ng A2 FR T 5 9t

WkS-2 nhekz &} A= SUZUKI A= %, YAMAMOTO 7129 2 STILLE AZ# 9] T o5 g Adsn; C-N
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34.3 g (94 mmo)) 9] 2,7-tH 2R HFEA-9,10-F =2 600 ml 2] F4= THF o] -10T oA o}= dlol] AEA 7] a1,
141 ml (282 mmol) ¢ WEnl1y¢ FEgo]= (THF 5 2 & 559 89 2 Y} 2571 0T & 29844 == 35
T E5EE AUt 35402 E3kES Ao A vl wRkgth 50 ml o] WxAS Wy 3 3EAem MUt
L, EFES oY oM EHClER A g, X3t AUHER §N0R 2 3] AlH 5 EdES FAUER ol XA
713, & & A At 434 g o BPYES Axsto], F7F AA glo] A5 Ao A A8 F T

TH-NMR (CDCls): [ppmi] 7.84 (d, “Ju = 2.0 Hz, 2H), 7.52 (d, *Juu = 8.0 Hz, 2H), 7.46 (dd,
4 = 2.0 Hz, 3wy = 8.4 Hz, 2H), 2.10 (s, D;O & w3k 7}%5 |, 2H, OH), 1.30 (s, 6H).

b) 2,7-T/ER 2 -9-AE-10,10-t)H€-9,10-t) 3 =2 HFEA ] A

e

132.8 ¢ (294 mmol) 9] 2,7-t] B2 ¥ -9 10-1 3] =2 1]-9,10-t]WE-9,1
2 210 ml & ETZF 0 ZolH Exle) ofZ 2L sl FEAF| T, EIES 3 A
A Ao A wRket 3 F9lely Ao, IALE E 2 wEE 2 AFHEa E

o ¥sta, S E A A 0}04 89.9 g (o] 237k2] 80.4%) 2] A EES 553}, 71 A A flo] AH-&-3lct.

"H-NMR (CDCls): [ppm] 8.17 (d, 4Jun = 2.4 Hz, 1H), 7.77 (m, 3H), 7.63 (d, *Jiu = 2.0 Hz,
1H), 7.48 (dd, ®Jun = 8.4 Hz, “Jun = 2.0 Hz, 1H), 1.53 (s, 6H).

c) 2,7-TER 2 -9-3| =2 x]-10,10-t/# € -9,10-t 3| =2 I E U]

m°1'
O_L/

OH

e

2.16 g (57 mmol) o] F43}e]F LFrwS 7H<E

bl
A
PN
>
Py
(]
o
[>
HJ

2t 100 ml ¢ THF & ®ysty A7)

t}. o]o] A, 43.4 g (114 mmol) ¢]2,7-t] B 22 -9-AE-10,1 —Eluﬂ% 9,10-H 3| =23t {M 150 ml ¢] THF %

SN AP & $EHH 0T THES 7 Sto /HE YTt EEES A Ao ® WAAD & 2 ml o H,0 & 24

=G A7 A EFES 156 % 2t Wk §, 2 ml 9] 16% NaOH & H7betar, E9E8 15 & F<F alwkatal, 6 ml
°] H,0 & A7kek &, =S 15 & St wnkgv}, 538 A& Sy o #ata, THF = Aﬂi—ié}i, |5 o 7}
S 2HE A AT 434 g o] BHES F538HaL, F7F AA glo] A8t

"H-NMR (DMSO-de): [ppm] 7.77 (m, 2H), 7.64 (d, “Juu = 1.7 Hz, 1H), 7.56 (d, “Jun = 2.0 Hz,
1H), 7.50 (m, 2H), 5.62 (d, *Jun = 5.0 Hz, 1H), 4.35 (d, D0 & & 7Fs |, Yww=5.0Hz,
1H), 1.23 (s, 3H), 1.03 (s, 3H).

d) 2,7-tB 25 -9 10-td e FEA (EM1) 2] g4
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e nas

43.4 g (113 mmol) &} 2,7-T/HZ X -9-3] ==1]-10,10-t ¥ € -9,10-1] 3| = zﬂ HEUS 610 ml o o}A| EAle] HE
A AT oA EAF 59] 780 mg ¢ £ 2= 2 3.5 ml o] HBr & H7beta, @8RS 5714 719t Eg2S 1A ol
et WE =S ok GAME Fet o RAAG L, = 9 wehE R A& ste] 35.8 g (o] E3k¢] 87.0%) o WA ES
T5 3

"H-NMR (CDCly): [ppm] 8.46 (d, *Ju = 8.7 Hz, 2H), 8.21 (d, *dyw = 1.7 Hz, 2H), 7.68 (dd,
®Jun = 8.7 Hz, *Jun = 1.7 Hz, 2H), 2.67 (s, 6H).

AAd 2:2,7-0B22-9,10-H]|22-d g A)HFEH (& ¥ w& GFA EM2) o &4

Br

71 FL ekl SReol = Al 2-old vt g& ARgske] Aol 1 3} FARSHAl =3 T

"H-NMR (CDCle): [pprm] 8.48 (d, Ju = 8.7 Hz, 2H), 8.25 (d, “Jun = 1.3 Hz, 2H), 7.67 (dd,
8 = 9.0 Hz, “Jyn = 1.7 Hz, 2H), 3.11 (m, 4H), 1.68 (m, 2H), 1.26 (m, 16H), 0.88 (m, 12H).

AN 3:2,7-PHZE-9,10-H] &(U-tert-F 3 DM BEA (& B 4 B34 EM3) o &4

aTar

271 3 vgrt g E2 g0l Al 4A-tert-F-E A vt 1l S 2ol = ARESte] AAle 1 3 frAFSHAl 3
et *M%% E2q 9 Zzadso e vy JAQsE 4 gt

"H-NMR (CDCls): [ppm] 8.57 (d, *Juw = 9.0 Hz, 2H), 7.84 (d, “Jun = 2.0 Hz, 2H), 7.73 (dd,
8 Jun = 9.0 Hz, “Jun = 2.0 Hz, 2H), 7.18 (d, 3Jpn = 8.4 Hz, 4H), 7.18 (d, *Jun = 8.7 Hz, 4H),
1.27 (s, 18H).

AN 4:2,7-HB2E-9,10-H 20~ ) A FEN (& o] B 9w EM4) o G4
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"H-NMR (CDCls): [ppm] 8.74 (d, *Jun = 9.0 Hz, 2H), 8.62 (d, “Jun = 2.0 Hz, 2H), 7.97 (dd,
3Jun = 9.0 Hz, “Jun = 2.0 Hz, 2H), 4.46 (s, 8H), 3.20 (m, 4H), 1.72 (m, 4H), 1.59 (m, 4H),
1.44 (m, 4H), 1.32 (m, 12H), 0.91 (¢, *Ju = 7.0 Hz, 6H).

AN 5:2,7-Hl A ZF BFH0|E)-9,10-H2(n-SFY)HGEA (& & m& dFA EM5) o I4

200 ml ¢ %< THF % 34.4 g (61.4 mmol) ¢ EM4 % 3.14 g (129.1 mmol) & A Z¥ 1 }= SN
ol 4 70 ml 2] <= THF % 20.6 ml (184.2 mmol) ¢] Eg]We Ho]Eo] & #7}etar, T35S 3 A7 5 75T
o A wytela Ao R HEg gttt A o E oAE o] ER 8|k, 10 ml o WA R B2 A FH3ka, 171
< w3 o] £2 2 3] AlFsta, PG ER oA A7) A, &l E AA AT & 1A E 74l dEA 7] L
6.8 ml (368.4 mmol) 9] F o€l 22| F& Hrtstar, SENS & #2]7] ol A 2 Al 5 WE3] £ st 714
gt ulE Al AA S, FALE ol E ol M Bl EZREH A A A s ste] ¢ 99.9% 7F = Sl

"H-NMR (CDCls): [ppm] 8.74 (d, 3Jun = 9.0 Hz, 2H), 8.62 (d, *Jun = 2.0 Hz, 2H), 7.97 (dd,

3 = 9.0 Hz, “Jun = 2.0 Hz, 2H), 4:46 (s, 8H), 3.20 (m, 4H), 1.72 (m, 4H), 1.59 (m, 4H),

1.44 (m, 4H), 1.32 (m, 12H), 0.91 (t, *Jun = 7.0 Hz, 6H).

AAle] 6: NN'-H| 2 (4-B 22 9)-N,N'-H| 2 (4-tert-F-E 3 <)-9,10-UHEHA I EA-2,7-t]o} 1 (& &0l u}
@k EM6) 9 34

ReyieaNat
FOp

Br Br

ru

a) NN'-t 3 d-N,N'-0] 24 -tert-F-€ 9 d)-9,10-v A FE A -2 7-t]o} =

30.75 g (84.5 mmol) ¢ 2,7-t]H 21 -9, 10-t] & ER 8l 36.0 g (162 mmol) & 4-tert-Fd s do}al (J.
Org. Chem. 2003, 68, 452 ol 7] A% wlok Fe] 39 5) ©f 250 ml ©] < & 27 §N& N, = 1 A3 &2t 23544
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Ztk WA, 313 mg (1.55 mmol) & P(tBu)B, o]o}A 173 mg (0.76 mmol) ] Pd(OAc), & &Nl H7tetar; $EH40 %
uﬂ ZFE91 9.7 g (101 mmol) © NaO'Bu & H7Fvh b8 E3ES 87 sloll 5 A3 F2t /A e Ao Wzt

,1.4 g2 15NaCN 2 70 ml o] & 24234 #7H. 57142 4 x 100 ml & H,0 = A2 3haL, MgSO, Aol
H AxA 731, SulE 73S st AlA T A7t A J] AazvtEad D] AR $4 e ds 59k & - HPLC
o st ¢£t 99.2%- & 59 g Atk (o] &4k 99%).

"H-NMR (DMSO-ds, 500 MHz): 1.33 (s, 18H), 2.34 (s, 6H), 6.97-7.89 (m, 10H), 7.95
(d, J = 8.36 Hz, 2H), 7.25 (d, J = 8.7 Hz, 2H),7.30 (t, J = 7.7 Hz, 4H), 7.36 (d,J =
8.7 Hz,4H), 7.59 (d, J = 2.3 Hz, 2H).

b) N,N'-H| ~(4-B 2 2 #d)-N,N'-H] 2 (4-tert-FE 3 d)-9,10-t) B A FEA-2,7-t] o} 7l (EM6)

30 g (564.9 mmol) ¢ NN'-tJ#H|d-N N'-H| =4 -tert-F-E&#H<)-9,10-t) v A FEA -2 7- S A€ 600 ml ¢

]_
THF o] @&t} 452402 19.03 g (106.0 mmol) ¢ NBS £ 400 ml o] THF of €3A]1%] &NE w=33A]7]H OT o
A A7etal, w0l Aol HEF 31l 4 Al Y kgt 45402 600 ml o ES EE HUke & = FE
= CHCl, & F=3v. #713< MgSO Aol AxA7]3, & A Stoll AAAT. AFE2S =AS WJQE Al

HakaL, et o HAIA 35.1 g (o] 24ke] 94.3%) o] 74 A E F53te], g oA E o] EZHE A AA A A
HPLC %7} 99.9% $ltt.

"H-NMR (DMSO-ds, 500 MHz): 1.30 (s, 18H), 2.51 (s, 6H), 6.85 (d, J = 8.7 Hz, 2H), 6.96 (d,
J = 8.7 Hz, 3H), 7.09 (d, J = 8.7 Hz, 3H), 7.25 (d, J = 8.76 Hz, 2H), 7.39 (d, J = 8.7 Hz, 4H),
7.45 (d, J = 8.7 Hz, 4H), 7.68 (m, 2H), 8.61 (d, J = 8.8 Hz, 2H).

AAd 7: NN'-H| 2(4-B 2 2H9)-N,N'-H| = (4-tert-F-E#Hd)-9,10-H] 2(n-SE)HFEH-2,7-t] o}l (¥ T
wE G EM7) 9 &4

Br Br
a) NNN'-t#H 9 -N N'-0] =4 -tert-F-E #Hd)-9,10-8¥] 2(n-S) A FE ™ -2 7-t] o}
71 AL Ao 6a) oF FARSHAl a8k aL, o714 AFE3SE S Al R & 47.3 g (84.5 mmol) 01 2,7-t/B&2%-9 10
H A (-S| G EMoAT A7t A do] A2ntE gy GAZ A 28 53, =& (HPLC o w}% S
99.2%) & 50 g (o] 23t 91%) %t}

"H-NMR (DMSO-ds, 500 MHz): 0.91 (t, J = 6.7 Hz, 6H),1.34 (s, 18H), 1.36-1.45 (m, 12H),
1.47 (m, 4H), 1.58 (m, 4H), 1.69 (m, 4H), 3.09 (t, J = 8.3 Hz, 4H), 6.96-7.88 (m, 10H), 7.96
(d, J = 8.35 Hz, 2H), 7.23 (d, J = 8.7 Hz, 2H), 7.30 (t, J = 7.7 Hz, 4H), 7.36 (d, J = 8.7 Hz,
4H), 7.59 (d, J = 2.3 Hz, 2H).

b) N.N'-H| 2(4-B 2 25 9)-N N'-H| =4 -tert-F-&#Hd)-9,10-8] =2 (n-Z&)-AIFEA -2, 7-t]o}7 (EM7)
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7] 32 A A4 6b) oF FAFSHAl AL, of 714 AFE-S S Al 5= 55.3 g (54.9 mmol) ¢ N,N'-t] 3] d-N,N'-
2(4-tert-58#H4d)-9,10-H] A(n-<LE)-HAFEA-2,7- quﬂol?iE}. 76.1 g (0] &37k] 90.3%) o T4 uA S F5
3to], ol el ofAlH|o] E 2 XE o] vk A2 A3} & HPLC %7} 99.9% %t}

H]

"H-NMR (DMSO-ds, 500 MHz): 0.92 (t, J = 6.7 Hz, 6H),1.33 (s, 18H), 1.36-1.45 (m, 12H),
1.48 (m, 4H), 1.58 (m, 4H), 1.70 (m, 4H), 3.10 {t, J = 8.3 Hz, 4H), 6.85 (d, J = 8.7 Hz, 2H),
6.96 (d, J = 8.7 Hz, 3H), 7.09 (d, J = 8.7 Hz, 3H), 7.25 (d, J = 8.76 Hz, 2H), 7.39 (d, J =
8.7 Hz, 4H), 7.45 (d, J = 8.7 Hz, 4H), 7.68 (m, 2H), 8.61 (d, J = 8.8 Hz, 2H).

ARA ) 8:2,7-H]2[2-(4-BEE2EF)HL]-9,10-USHHAFE (& dg o & dF EMB)

7] Al &= EMS 9] A9k frAFSkAl, EM4 2478 Fwbate] ZLejups AlokS Al 28kal, o]e1A 10 3&Fe] DMF 9} k&
A A FAF A 913, 8o 25 2 2] F S5 G =5 TH-NMR 2 54248 5, 371 FAglo] v~
gl o ® kA zTh

10.7 g (35 mmol) & Yo E(4-B 22l 2) ¥ ¥ o] E 4= DMF ©of] &3]A]7]11, 6.7 g (70 mmol) &
NaO'Bu & ¢ 5T oA B3& 7|4 st H7lbstar, 30 2] wyt 5T oA HFGED v 22 d 3= (7.3 g, 159
mmol) & H 5T oA H7letar, FE54 082 S 1 AXF &<t 5°C oA WP YA9S #18l, 20ml ¢ 4 M
HCI 2 50 ml ) MeOH & #7bshan, 5@ 21 F3ke] ol n} A7 st m, Bfeloz i) 424skste] x7t
99.3% At}

"H-NMR (CDCly): [ppm] 8.64 (d, *Jun = 9.0 Hz, 2H), 8.29 (d, *Jus = 1.0 Hz, 2H), 7.77 (dd,

3 gy = 9.0 Hz, “Juw = 1.0 Hz, 2H), 7.33 (d, *Jpn = 8.4 Hz, 4H), 7.25 (d, *Juw = 16 Hz, 2H),
7.11 (d, 3Jun = 16 Hz, 2H), 7.03 (d, *Juw = 8.4 Hz, 4H), 3.25 (m, 4H), 1.75 (m, 4H), 1.62 (m,
4H), 1.45 (m, 4H), 1.32 (m, 12H), 0.91 (¢, *Jun = 7.0 Hz, 6H).

A9 9: TFA P1 A P3 & Hl o T3A Cl

471 FRAEL WO 03/048225 o 714 whsk ko] 4 ok, b8 F7H4 9l T A (o]v] e 2 A9l & 3ol
hebdeh:

NS S E &
8s gl o Q) £ OO
Goot e g7

M3
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M4
1_3% Z3 A2 A} PLED & F+& 8t} (WO 04/037887 o 71 A1E dubd ol 3o ), 3419 24 2 ARk
54 A%E £ 1 o HER
(¥ 1]
T RA &2 % At A A
P1 50% M1, 30% M2, 10% M4, 10% EM6 41cd/A |37V 0.16/0.26
P2 50% M1, 30% M2, 10% EMS, 10% M3 41cd/A |40V 0.18/0.28
P3 50% M1, 30% M2, 10% EMS, 10% EM6 |4.1cd/A |41V 0.19/0.31
V1 50% M1, 30% M2, 10% M4, 10% M3 41 cd/A |44V 0.19/0.33

T 12 o] w2 2o 3 2 vl 239 EL dlolE (974 &L A &a4< UeEhy, [A3e 100
cd/m? o] W12 98 s [gtelw, AAFS CIE x/y FE=E e .

THAe At A 7]zl e nlal =

v
o
xE

rﬁ £
re

z
ol
K
=
il

%A P4 £ 50 5% 2] EM5, 30 5% 2] M2, 10 5% 2] M3 2 10 5% ¢ M4 = $f-3tt}, vl S5
] A Al SR M1 & 53k PLED & F S3AE o83k +53th (WO 04/037887

A g, ol e F3A P4 = 4.3 cd/A 9] &S 7Hx A A w38 YER Y, vl S
A= 4.1 cd/A 9] &S 2ttt B wio] 2 34 P4 = 100 cd/m? 2 Y3 E 4.3V o "ol Ao st, v
235 23 uty)o)] el 4.4 V o] Aeto] Fadttl =712, P4 (CIE x/y 0.18/0.30) = C1 (CIE x/
2| % Efui ], ofof] mpE} A& 7)ol wpE vl A R 48] 2 A3t
°F 30% ¢ At}

oL
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