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-78 °C, N
@0 @ ’ (22) (23)
.-
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reflux = =
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[AA]el]

AAle 1. 1-(sdetr =) bEeAl-9, 10-H] 2] A=

O NH, | ;
O‘O + @ Cu, 18-crown-6, K,CO; O NH
DMF, 24h, reflux O‘O
(o]

1-olm =etEFA-9,10-t] (29 g, 130 mmol), olo]e=wlAl (53 g, 260 mmol), =< T (12.4 g, 195
mmol), 18-F&&-6 (1.7 g, 6.5 mmol), BAFZEF (27 g, 195 mmol)S TlWEEFoln|= (300 mL)ol ¥il 24
Az E2t 7tdste] SRAF T Hh-go] FAEH IAE oAFsta, HEERRWPGo R AHG F ods &
I AIFHEF FE&AeR M, T4 inlavgoR ARy Ay THE SUE AAG A 3] ZASHE

E (38.1 g, 98%)S LA},

==7 149 C; IR (KBr) 3430, 1664, 1633, 1593, 1517, 1304, 1273, 1168, 735, 703 cm_l; I NMR (300 MHz,
CDCl3) & (ppm) 7.21-7.24 (m, 1H), 7.33 (d, J = 5.57 Hz, 2H), 7.43-7.51 (m, 4H), 7.69-7.79 (m, 3H),

13
8.26 (d, J =5.35 Hz, 1H), 8.29 (d, J = 5.38 Hz, 1H), 11.36 (s, 1H); C NMR (75 MHz, CDCl3;) & (ppm)

114.1, 117.8, 119.9, 124.1, 125.10, 126.8, 126.8, 129.6, 133.0, 133.3, 134.0, 134.6, 134.9, 139.4,
149.2 183.3, 185.3.

AAld 2. 9FYEE[S,2,1-kl]otA B H-9-29] A|x

O NH AICl,, NaCl
O‘O 150 °C, 15min
(o]

A5l EnE (83.4 g, 630 mmol)¥F ASHIEF (20.3 g, 350 mmol)e] EIFES 120 ColA] 1087F 7149 wwl
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35 mmol)S H7Fe & 150 ~ 160 ColA 15 B3k 71438}

3 3 1-(Fdolm] =) ¢tERAI-9,10-H]2 (10.4 g,

o WREA AT HEgo] TAEW Aoz A% F H& A F89 (126 FAF 84, 1600 ml)S 7ha)
3 30 w3F 7k wHbA o Ao A3 & ERIFAUER F8HoR FIAA AdE AAES 4
Halo] A7) BAEEE (7.9 g, 80 %) LAt

=54 210 C; IR (KBr) 3439, 1655, 1591, 1520, 1407, 1304, 786, 768, 701 cmia H NMR (400 MHz, CDCl3)
& (ppm) 7.58-7.65 (m, 2H), 7.71-7.80 (m, 2H), 7.91 (dd, J = 5.30 Hz, 5.31 Hz, 1H), 8.25 (d, J = 6.49

Hz, 1H), 8.40-8.50 (m, 3H), 8.60 (dd, J = 0.61 Hz, 0.63 Hz, 1H), 8.65 (d, J = 6.63 Hz, 1H); 13C NMR
(100 MHz, CDCl3) & (ppm) 120.0, 123.1, 126.0, 127.6, 128.3, 128.7, 129.6, 129.9, 130.1, 130.6, 130.7,

132.6, 133.2, 133.5, 135.1, 136.3, 146.9, 150.6, 182.8.

2Ad 3. Mzl =HEYHALEAEF HEnlo|=9] A|Z

.
PPh;Br

Br
= A0
@ toluene, 12h, reflux O O

zogd)oAdl (47.5 g, 190 mmol) @ EF A (60.5 g, 230 mmol)S EF4 (100 mL)ol| £30A]
A 7& ot 7?%0}04 SHFAI 2 T Whgo] FAEWE vg TFES -10 TR 4 A7 < BAA1A
F o g olAH O ERZ A 5te] V] BASTEE (95.8 g, 99 b)SAAT}.

=54 273 C; IR (KBr) 3432, 3057, 2842, 1590, 1493, 1436, 1106, 756, 694 cmia ' NMR (300 MHz, CD;OD)
§ (ppm) 7.10 (d, J = 17.71 Hz, 1H), 7.28-7.35 (m, 6H), 7.40 (d, J = 7.22 Hz, 4H), 7.52-7.72 (m, 12H),
7.83-7.85 (m, 3H); 13C NMR (75 MHz, CDsOD) & (ppm) 128.6, 128.8, 128.9, 129.0, 129.1, 129.9, 130.1,

130.5, 130.6, 131.6, 131.8, 132.5, 133.2, 133.2, 134.8, 134.9, 135.1, 135.1.

AAd 4. o-(HA I &) -9/F 2 E[3,2, 1-k/]otA 7 H ] A%

t-BuOK

dry THF, reflux, 24h, N,

nfo]l= (32.6 g, 64
ol= (7.2 g, 64
|9 7hst

Skl Al

OHFUTE[3,2,1-k/]o}A 8] 9-9-2 (15 g, 53 mmol)¥} wl=sle]=d
mol)E 5 HEZsto|=2FT (100 ml)ol] &A1 T Heso] 59 -RLE2}
mnol)E A7ValaL ALshel| 24 AZE Bt TFEste] FRAIZT. g FAHW %i}JE
F B fgEEREduos & I 24 svladges Axsta o3ttt guj= 7t
Ag F 7 ARvEIYIAR 22 358t 7] BASEE (3.2g, 1295 &

=7 218 C; IR (KBr) 3437, 1651, 1307, 767, 704 CmiL 1H NMR (300 MHz, CDCls) & ( ) 7.08-7.12 (
=T ) , , , , ’ , 3 ppm . . m,

2H), 7.18 (d, J = 4.11 Hz, 8H), 7.34 (t, J = 10.82 Hz, 2H), 7.40-7.53 (m, 6H), 8.07 (d, J = 8.59 Hz,
1), 8.18 (d, J = 7.74 Hz, 1H), 8.32 (d, J = 6.67 Hz, 1H), 8.40 (d, J = 8.86 Hz, 1H), 8.45 (d, J =

7.39 Hz, 1H); 13C NMR (75 MHz, CDCl3) & (ppm) 51.1, 121.2, 123.0, 125.7, 126.4, 127.0, 127.6, 128.4,

128.5, 129.6, 129.7, 130.0, 130.5, 131.4, 132.5, 133.2, 133.5, 135.4, 143.6, 145.1, 149.8, 151.2,
182.9.
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e 5. Hupoldd-4-A | eh& o] Al

O o I,
vomg s I
H dry THF, N, O O
O reflux to rt, 4h

vtadlE (2.3 g, 94 mmol)S F5 HEZSlo| =27
7b & bl

dstel HRAAT. 8ol BFEI] A

8 mol)® A7 . 2 A B s BRAAG.  LUNAE AAT B, ESA o8 (.2 g, 43

mol)& 30 ¥7 AW Azkehm 2 Az B ALl BRAZG.  wgol FANW Wy £FR s
shol F5 Favpon A%

=7 150 C; IR (KBr) 3425, 1487, 763, 742, 694 Cmfl' 1H NMR (300 MHz, CDCls) & ( ) 2.84 (b
=T ) , , , , ) , 3 ppm . rs,

1), 5.95 (s, 1H), 7.42-7.57 (m, 10H), 7.66-7.69 (m, 8H); “C IR (75 MHz, CDCl3) & (ppm) 75.9, 127.1,

127.2, 127.3, 127.4, 128.9, 140.6, 140.8, 143.0.

AAe] 6. 4,4'-(B2Rddd)tutolsde] Az
OH
® 0 ) /KB, :T::":h DAL

tulolFld-4-A W EFL (11 g, 33 mmol)S A (100 ml)o] &HA|Z 3, BE3 olAld (40.2 g, 330 mmol)S
A7vetar 3 AZF B9F 7] SFAI AL kS0 FAEH AUSHE S AATT &, oz A4

|
Aol A7) BASEE (11.8 g, 90 ©)& ATt
=27 145 C; IR (KBr) 3429, 1484, 764, 740, 694 cm ; 'H MR (400 MHz, CDCls) & (ppm) 6.45 (s, 1H),

7.40-7.44 (m, 2H), 7.51 (t, J = 5.61 Hz, 4H), 7.64-7.67 (m, 12H); 13C NMR (100 MHz, CDCl3;) & (ppm)

55.2, 127.2, 127.4, 127.7, 128.9, 129.0, 140.0, 140.4, 141.1.

A 7. (Hupolsd-4-drd) EPfsd AT w5 BREufo]=9] Alx

.
PPh;Br

Br
0 OO —
+
toluene, 12h, O O
reflux O O

4,4'-(B2rdda)tuleldld (12.8 g, 32m mol)¥ EHdx~3 (10.9 g, 42 mmol)S =54 (20 mL)

AN F, 12 A B Adse] BRAZAT. wgo] AW g THEL 10 T 2 4 A7 B
QAN F, AR WA AABE o) F g oplElo| =R AHete] A7) BANTE (18.7 g, 88 B
%1t}

=7 208 C; IR (KBr) 3428, 3053, 2814, 1620, 1486, 1437, 1106, 757, 722, 692 cmfl; 1H NMR (400 MHz,

CDs0D) & (ppm) 7.00 (d, J = 17.70 Hz, 1H), 7.33 (d, J = 6.45 Hz, 2H), 7.56 (d, J = 5.84 Hz, 8H),
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[0085]

[0086]
[0087]

[0088]

[0089]

[0090]
[0091]

[0092]

SE=5456 10-1306893

7.67-7.72 (m, 12H), 7.86-7.88 (m, 3H); 13C NMR (100 MHz, CDsOD) & (ppm) 117.7, 118.5, 126.6, 127.3,

127.7, 127.8, 128.7, 129.9, 130.0, 131.1, 131.0, 132.0, 134.8, 134.8, 135.1, 139.3, 141.9.

AAd 8. (9-(Ynpoldd-4-Au g a)-9- UL E[3,2, 1-k/]ota8d ] A%

. -
\ PPh;Br

| N
" O O t-BuOK
(L2 Ty
O O reflux, 24h
o

YT E[3,2,1-k/]o}AEY-9-2 (10 g, 36 mmol)¥} (Hulolald-4-LduE)EHLEIANYF HEufo]|= (28
g, 43 mmol)E < HEZSIo]=2Z5F & (100 mL)oll &3AZ &, dek&e =2l XLEE ~FHA= (4.8 g,
43 mmol)E A 7}sta Axslel| 24 XzZF For 7tdste] BFA T Hh-3-o]
7hek -, 23 gEREdues £ § 54 shladigos [Axsta ot .
o AAG & A F=vtEa R FEste] A7 BASEE (5.85 g, 28 B)S AU

w1x 962 C; IR (KBr) 3436, 1655, 1307, 1072, 764, 699 cm ; 'H NMR (400 MHz, CDCls) & (ppm) 7.17-
7.21 (m, 2H), 7.27-7.30 (m, 8H), 7.43-7.53 (m, 11H), 7.59-7.64 (m, 3H), 8.17 (d, J = 6.50 Hz, 1H),
8.34 (d, J=05.96 Hz, 1), 8.42 (d, J = 5.64 Hz, 1H), 8.53-8.58 (m, 2H); C NMR (100 MHz, CDCls) &

(ppm) 50.4, 121.3, 123.1, 125.8, 127.0, 127.2, 127.7, 128.6, 128.8, 129.6, 129.8, 130.0, 130.2, 130.6,
131.6, 132.6, 133.2, 133.6, 135.5, 139.3, 140.8, 142.7, 150.0, 151.1, 183.0.

AAlel 9. Hupolad-3-LueEe] Al
Br OH
7. : . O
e HJ\O/\ dry THF, N,
O reflux to rt, 4h O O

vhadlsr (2.3 g, 94 mmol)S 7 HEZSte| =2 Fe (150 mL)oll ¥ &, S4%9] ofojed F7hs Yar 7}

dsto] FFAIZ Svi7h 7] AlEekd S B Egsfo] ERArEke] =<l 3-HRRulejdd (20 g,
86 mmol)= A7Fgk 5, 2 AIZE St 7hdsto] AR SAMAE AAR ¥, LA oE (3.2 g, 43
mmol)& 30 ¥+ HH3] Hrhstar 2 AlzF B A2olA BFAIH. gkgol FAHYE ks E¢Edl st
PEFE FEAE ¥ 5, oE ofAEHER FESSIT T715& Yt g aviavlger dx
stal sk T2 e AT ¥ ¥ ARviEadye 22 geste] A7) #ASgE (11.3 g, 8 D& o
At

IR (KBr) 3408, 1598, 1479, 1453, 1423, 1168, 1032, 898, 758, 699 cm_l; 'H NMR (300 MHz, CDCl3) & (ppm)
2.58 (s, 1H), 5.99 (s, 1H), 7.39-7.43 (m, 2H), 7.45-7.51 (m, 8H), 7.55-7.58 (m, 2H), 7.63-7.66 (m,
4H), 7.73 (s, 2H); 13C NMR (75 MHz, CDClz) & (ppm) 76.4, 125.4, 125.6, 126.5, 127.3, 127.4, 128.8,

129.1, 141.1, 141.6, 141.3.
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[0093]

[0094]
[0095]

[0096]

[0097]

[0098]
[0099]

[0100]

[0101]

[0102]
[0103]

SEE36 10-1306893

Al 10, (Hntolad-3-dHE) Eid X2 H HEuo]=9 A%

OH PPh,Br
O O AcBr PPh3 O O

benzene toluene
O O reflux, 3h reflux, 12h O
oufolHd-3-dmekS (11 g, 33 mmol)S WAl (100 mL)ol &3|AIZ1 &, BE3} olME (40.2 g, 330 mmol)S
Hrkeka 3 Ak Bk AbGstel BRAAT. o] FANW PAFHE $uE AN F, Aol EFE
= AASA B EYsdEay (11.3 g, 43 mmol) 3 S5l &A1 F-, 12 AF ¢k 7Fhste] SRR
9 vhgo] 2AHW W EFES -10 T 2 4 AlZF Bk Y77 5, AAE WA FABL oy F o
g olHHoER A& A7 EASTAE (11.4 g, 52 9 AU}

=7 238 T; IR (KBr) 3430, 3054, 2801, 1597, 1482, 1436, 1105, 755, 697 cm_l; 'H MR (300 MHz, CDCl3)

§ (ppm) 7.30-7.32 (m, 12H). 7.50-7.85 (m, 22H); C NMR (75 MHz, CDCls) & (ppm) 45.3, 45.8, 118.2,

119.3, 126.8, 127.2, 127.6, 128.8, 129.4, 129.5, 129.6, 129.9, 130.1, 130.2, 130.3, 133.6, 133.7,
134.8, 135.2, 135.3, 139.7, 141.4.

AAd 11, (9-(vupoldAd-3-Ad W e A)-9F- YL E[3,2, 1-k/]otagv ] A%

CTTY oo
+ _ =

dry THF, N>

‘ O reflux, 24h

Y2 E[3,2,1-k/]o}AED-9-2 (5 g, 18 mmol)¥} (tinfoldd-3-due)EALEATE HIZvlo]= (14
g, 21.5 mmol)E FF HEZSo]=2F & (50 mL)oll &A1 &, wESd 59 e ~FEAO]= (2.4 g,

21.5 mol) & A7bsha Aastol 24 A%k B shdste] BFARAG.  wol FANW Gy FEAS
R F, B3 HFREAUOR 25 F R4 AIYGOR Az ofx et Fal

of AAZ = @ ArviEagvz L 3ete] dr] ZASEE (1.2¢, 1

,_.
=
~—
tlo

=54 130 C; IR (KBr) 3435, 1655, 1597, 1522, 1306, 760, 700 em 'H NIR (300 MHz, CDCl3) & (ppm)
7.31-7.70 (m, 21H), 7.76-7.81 (m, 3H), 8.32 (d, J = 8.6 Hz, 1H), 8.55 (d, J = 9.1 Hz, 2H), 8.68 (d, J
= 7.3 Hz, 1), 8.76 (d, J = 8.9 Hz, 1; 13(: NMR (75 MHz, CDCls) & (ppm) 51.2, 121.3, 123.2, 125.3,

125.8, 127.1, 127.2, 127.6, 128.6, 128.7, 128.8, 129.6, 129.8, 130.1, 130.6, 131.6, 132.5, 133.3,
133.6, 135.6, 141.2, 141.3, 144.0, 145.3, 150.0, 151.1, 183.1.

Ao 12, Huyzal-2-dre-2e] Az

+ M +
e LI 120

dry THF, N,
reflux to rt, 4h

g (0.5 g, 22 mol)S T4 HlEStl E2 20 al)ol B e F, Fao] ofo]
st BRAZAG.  guk BRI AL T4 dEdselE 2 ekl %9l 2
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[0104]

[0105]

[0106]
[0107]

[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

mmol)S 30 E3F A3 Hristar 2 A|ZE oF 7pddte] SFAIF Hhgo] FAHH v E3E
FEE FE0e 9 F, dchiHolER FEaAYt. #7138 Bestel ¥4 Pk dgoR Az
brd 2.3 g

A=
a gt SRE vl AR F, dtew AAAste] A mASEE (2.

=54 113 C; IR (KBr) 3325, 1599, 1507, 1362, 1272, 1162, 1119, 1028, 859, 824, 789, 756 e 'H MR
(300 MHz, CDCl;) & (ppm) 2.61 (s, 1H), 6.16 (s, 1H), 7.48-7.53 (m, 6H), 7.81-7.86 (m, 6H), 7.96 (s,

2H); “CONIR (75 MHz, CDCl3) & (ppm) 76.5, 124.9, 125.3, 126.1, 126.3, 127.7, 128.1, 128.4, 133.0,

133.3, 141.0.

Ao 13, 2,2'-(RERdYd)zgade] A%

OH
I e L U
=+ [ ——
OO OO )J\Br reflux, 3h
oy zekal-2-dveL (2.2 g, 7.6 mmol)& #WlA (20 mL)el] &&fA 3} olMEd (9.4 g, 76 mmol)S
Z

] B
A7kske] 3 AR Bok hdstel BFAZG.  wgol AW AYFH SulE AAT F, Aoz A
Qehel 7] BANGE (2.6 ¢, 98 0 AU,

F,

==4 168 T, IR (KBr) 3429, 1507, 865, 778, 754, 688 cmil‘ 1H NMR (300 MHz, CDCl3) & (ppm) 6.68 (
T ’ , ’ , ’ 3 ’ ’ 3 ppm . S,

M), 7.42 (s, 1), 7.54 (s, 3H), 7.69 (d, J = 8.15 Hz, 2H), 7.87-7.95 (m, 8H); 13C NMR (75 MHz, CDCl3)
& (ppm) 56.3, 126.58, 126.7, 127.4, 127.7, 128.3, 128.4, 128.6, 133.0, 133.0, 138.2.

AAe 14, (Huzed-2-drd) Eulldx 2y Hanlol=9] Al
Br +
. PPhsBr
SORGOR ®©© e LI I

2.2'-(BR2Edda)du2gdll (2 g, 5.8 mmol)¥ EFHEEIAT (2 g, 7.5 mol) & EFA (4 mL)ol| &3A]
2

2%, 12 ARE ESE 7kdste] gRAIZT HEgo] SAHY vhg ERES -10 T =2 4 A 3 4
T, A8 WA S o § old oAHolER AlHEte] V] mAESE (2.8 g, 78 9)& AU

=7 240 C; IR (KBr) 3433, 3055, 2754, 1504, 1436, 1104, 737, 690 cmil; 'H NIR (300 MHz, CDCl3) 6

(ppm) 7.27-7.34 (m, 4H), 7.47 (s, 8H), 7.55-7.62 (m, 7H), 7.73-7.80 (m, 8H), 7.88 (s, 2H): C NMR (75
MHz, CDCls) & (ppm) 126.5. 126.9, 127.5, 128.2, 128.3, 128.3, 128.8, 129.9, 130.1, 130.6, 130.7.

130.8, 130.9, 132.7, 132.8, 135.0, 135.1, 135.2.

AAE 15, (9-(vyzad-2-dWead)-9F-YZE[3,2 1-k/]otagv e A%

t-BuOK

dry THF, N,
reflux, 24h
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[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

SE536 10-1306893

9F-UELE[3,2 1-k/]ota = Y-9-& (15 Xz
(390 mg, 0.64 mmol)ZS T ]E?/‘rﬁ} 1= i% (5 mL)ell &3iAIZ]l 5, wWekge] 5l XE

(72 mg, 0.64 mmol)E A7tstal Aidtel 24 AZF 5t 7HEste] SFAZAT. W&ol &4

FEAL 1s ¥, B UEFERvgoR %% T B bt e R AFsta oIkl |rj= 2
& SHet] A ¥ # ArvtEIdHR 8 st A7) BASEE (123 ng, 43 9 EAT.

==7 190 C; IR (KBr) 3436, 1652, 1522, 1306, 769, 703 cmil; I NIR (300 MHz, CDCl3) & (ppm) 7.44-

7.45 (m, 4H), 7.56-7.61 (m, 3H), 7.66-7.85 (m, 13H), 8.28 (d, J = 8.29 Hz, 1H), 8.52 (d, J = 7.48 Hz,

1), 8.57 (d. J=7.5Hz, 1), 8.67 (d, J =7.2 Hz, 1), 8.73 (d. J = 8.6 Hz, 1H); "C NMR (75 Mz,
CDCly) & (ppm) 51.3, 121.3, 123.1, 125.7, 125.8, 126.0, 127.2, 127.6, 127.6, 127.9, 128.1, 128.2,

128.5, 128.7, 129.6, 129.8, 130.4, 130.6, 131.6, 132.3, 132.6, 133.3, 133.5, 133.6, 135.6, 140.8,
141.2, 145.3, 150.0, 150.8, 183.1.

el 16, Hylejd-2-LdrEQle] A=z

1) n-BuLi, dry THF

_N__CHjs N.__F -78 °C to -20 °C N N
S NS YRP

2) reflux, N, S =
2-fgd9 g (3.72 g, 20 mmol)S ¥ HEZS| =2 (40 mL)ol &A1 ¥, A 3 3folA -78 T
=2 Y3z AFT. r598% (25 mL, 40 mmol, 1.6 M solution in THF)S A 7}sta -78 ColA 45 3+ 1L
WA & LEE -0 T2 23T 2-ZEFQ E’J]r‘ﬂ‘ﬂ (1.94 g, 20 mmol)& #7}3F &, WHg-EFES 25
7+ 7rEste] #RA17)a, HESo] FANEH 8 (40 g9)& Yol Jhasl AlFG. B35S USERYeoer
FES T, F¢ bvlavger Axsta o343k D}. Sl A SRk AAS &, FHE (0.8

mbar, 150 C)o.2 AGAsle] w3 7] ZASTE (2.6, 77 9= AAT}.
IR (KBr) 3432, 1589, 1473, 1433, 752 em ;O NMR (300 MHz, CDCl3) & (ppm) 4.25 (s, 2H), 7.01-7.05 (m,

9H), 7.17 (d. J = 7.8 Hz, 2H), 7.50 (td, J = 7.7 Hz, 1.9 Hz, 2H). 8.45-8.47 (m. 2H); C NMR (75 MHz,
CDCly) & (ppm) 47.3, 121.5, 123.6, 136.6, 149.4, 159.4.

.
| AN | Ns NBS, AIBN PPh, " Pph3||3\lr
N N

= F CCly, reflux, 45min  toluene, reflux, 12h || |
= =

ygd-2-dHE (2 g, 11.8 mmol), WEZESAloME= (2.3

(0.058 g, 0.36 mmol)& AFFslebio] &3AIZ %, 45 &7+ 7FE3) %Ol 27*51“4 Ao
2 HAM3] A3 &, HAELS ogsie] AAS A 7155 2 AT &, 754 Hibtavges 2
A71a A5 Fste] fulE AAS 3 dojd TFES AASHH &1 EFHIEAT (4.02 g, 15.34 mmol) 3}
A & | SIES -10 C =

=54 230 C; IR (KBr) 3431, 3056, 2722, 1585, 1435, 1106, 693 cmil; ' NMR (400 MHz, CDCl3) & (ppm)
6.26 (s, 2H), 6.64 (s, 6H), 6.74 (d, J = 5.6 Hz, 5H), 6.93 (d, J = 5.6 Hz, 2H), 7.03-7.08 (m, 6H),
7.43 (s, 3H); 13C NMR (100 MHz, CDCl;) & (ppm) 53.1, 53.6, 119.7, 120.6, 123.0, 126.4, 126.5, 129.1,
129.2, 133.7, 135.0, 135.1, 137.5, 148.5, 153.8.
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[0125]

[0126]
[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]
[0135]

SEE36 10-1306893

Ao 18, 9-(Hygd-2-dwea) -9/ UL E[3,2,1-k/]o}AE ] A=

t-BuOK
N N\
| | + dry THF, N,
Pz Pz reflux, 24h

9T E[3,2,1-k]] o} A7 H-9-& (50 mg, 0.53 mmol)¥} (HI]Fd-2-dHe)EF A d>x 2> 2
(390 mg, 0.64 mmol)Z F4 H|E&}s}o mL)oll §3iA1Z 3, Wek2o] 9l XLElgF -H-EAbo
(72 mg, 0.64 mmol)E #7}aaL Eié}oﬂ 24 A7+ 9t 7kEste] EFAZ T Hkgo] AW s}
FEIAS 71 F, B9 yERIAges 5 £ 55 3vladlgeR dxsta oq7sklt).

[e3]

et AAR ¥ @ AmvtEIdv R 2 3kl A7 mASEE (35 mg, 15 )=

m
H
N rSE
o

iy

==7% 270 C; IR (KBr) 3434, 1652, 1587, 1307, 769 Cmil' 1H NMR (300 MHz, CDCl3) & ( ) 7.16 (d, J =
=T ’ , ) , ) ’ , 3 ppm . ,

5.0 Hz, 2H), 7.47 (d, J = 7.4 Hz, 20), 7.62-7.70 (m, 7H), 7.89 (d, J =7.2 Hz, 1), 8.25 (d, J = 8.4
Hz, 1H), 8.45-8.52 (m, 2H), 8.63-8.67 (m, 4H); 13C NMR (75 MHz, CDCl;) & (ppm) 55.7, 121.2, 121.6,

123.0, 124.5, 125.7, 127.2, 127.5, 128.6, 129.5, 129.7, 129.9, 130.3, 130.5, 131.5, 132.5, 133.2,
133.5, 135.5, 136.5, 145.3, 148.5, 149.6, 149.9, 162.0, 183.0.

o
Br n-BulLi, dry diethylether,
N~ | N* | OCH3 N* I | NN
~ Tl -78°C, 2h, N, ~ _

19 mmol)& = olEHlE (40 mL)el &AL F, A FA StelA 78 T2 P74
F (14.2 mL, 23 mmol, 1.6 M solution in THF)& A7}slal -78 CellA] 16&1F wyHAIZ]
E A Hd HAEMOlE (2.6 g, 19 mmol)& A7}k, WHEEFES 78 TellA 2 A
FogQh w2l & Akt RE FEdor FEAT]AL od opAlHO|ER FEE3AH T v 2
wow HAxsta of sl Sl A St AAR ¥ ¥ ArviEddY R e 345t

A7) BASEE (1.1 g, 32 9 AArt.

|z
S

41
JH‘_\goq

=54 103 C; IR (KBr) 3432, 1653, 1584, 1419, 1332, 1297, 1021, 927, 729, 693 cmil; I NMR (300 MHz,

CDCl3) & (ppm) 7.44 (t, J = 3.39 Hz, 2H), 8.07 (d, J = 7.54 Hz, 2H), 8.76 (d, J = 3.78 Hz, 2H), 8.92

(s, 2H; “C MR (75 MHz, CDCl3) & (ppm) 123.6, 137.1 150.7, 153.4, 193.1.

Al 20, "y d-3-dEde] Az

o
hydrazine hydrate, KOH

= ethylene glycol S =
rt to 185°C, 1h 45min

gy d-3-dm ek (0.89 g, 4.83 mmol)¥} FAFEZE (0.57 g, 9.66 mmol)S g ZFg|Fo] A4 1
A7 Zob wHkA7l B 3l=kR dlo|=go]E (0.56 g, 11.12 mmol)S @il 185 TollA 1 AlzF 45 ¥ <t 7}
dunk Al A Hhgo] FTAEE Qg SFES Bol Y2 &, tFRaEveoa FEH3IGT) w24
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]
[0143]

[0144]

SES36 10-1306893

F715S =% 258 AH 5, F5 vtadiger Axsta o egivt. s 7S SRkl 47
FA3EE (0.79 g, 96 DS AU}

IR (KBr) 3215, 1570, 1476, 1422, 1028, 779, 717 cmil; H NMR (300 MHz, CDCl;) & (ppm) 3.838 (s, 2H),

7.10-7.14 (m, 2H), 7.35-7.38 (m, 2H), 8.36-8.39 (m, 4H); 13C NMR (75 MHz, CDCls) & (ppm) 36.1, 123.5,
135.2, 136.2, 147.9, 149.9.

AAld 21, (Y -3-dved) ELd A2y HEvpo] =9 A%

PPh,Br
NTX ~N NBS, AIBN PPh;
| | N N
= = CCly, reflux, 45min  toluene, reflux, 12h L | /

oo gd-3-Ld el (0.68 g, 3.98 mmol), NV EZREEA0HE (0.78 g, 4.39 mmol), o}FH]Zo|AKEZUE

2 (0.02 g, 0.12 mmol)S AAstetie] LA = 45 2371 7Fdste] wEkA AT Hhgo] AT 42

o7 HAH3] A3 F, HAAEL AHste] AAE Fes B2 &‘014:‘— F, B¢ oo s 1
3

]
ZA713 ARk fulE AAS & Ao iﬂ%-g— A=A & EgAIE>2A (1.4 g, 5.2 mmol)T}

XL 4o1v

==4 210 C; IR (KBr) 3431, 3038, 1630, 1437, 1108, 695cm_1; ' NR (300 MHz, CDCl3z) & (ppm) 7.17-
7.22 (m, 2H), 7.44-7.49 (m, 1H), 7.64-7.67 (m, 2H), 7.72-7.79 (m, 10H) 7.88-7.99 (m, 3H) 8.59-8.60 (m,
3H), 8.74-8.77 (m, 3H); 13C NMR (75 MHz, CDCl3) & (ppm) 116.1, 117.3, 124.6, 124.9, 130.3, 130.5,
134.6, 134.8, 135.7, 138.8, 149.6, 150.2.

2N E 22, (T H-3-g e g d)-9H-U}Z E[3,2,1-kl o} H ] A%

t-BuOK

+
\ =T
= = reflux, 24h

9FVUEE[3,2,1-k/]oF A H-9-2 (96 mg, 0.34 mmol)¥ (TFFd-3-dWE)EFFHIIATE H
7

2 =
(210 mg, 0.41 mmol)& = HIEZ}s}o]= ‘f% (3 mb)ell BaiARl 5, HEEel =9l EEE (-F-FAkl =
(46 mg, 0.41 mmol)E #7Fskar Akl 24 AZF et 7hdste] FFAFT ol TAHY AsetEE
FgNs Jle & B3 e aveoezn _irg S B satvl o s 7 |j= 7

b Skl AAR @ AsvtEagY R F2 ste] Y] gASeE (15 mg, 10 B
=17 180 C; IR (KBr) 3437, 1653, 1415, 1308, 771, 715 cm : H NMR (300 MHz, CDCls) & (ppm) 7.29 (s,

13
3H), 7.42-7.81 (m, 7H), 8.24 (d, J = 8.33 Hz, 1H), 8.52-8.86 (m, 8H); C NMR (75 MHz, CDCl3) & (ppm)

46.7, 121.3, 123.4, 125.8, 127.8, 127.9, 128.8, 129.2, 129.6, 130.0, 130.7, 131.3, 132.8, 133.5,
133.7, 133.8, 135.4, 136.2, 136.7, 138.0, 144.7, 148.1, 148.5, 150.1, 151.0.
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[0145]

[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

SEE36 10-1306893

Adel 1. Aol 2 FF 544 AE 24

Eodldo] wE 7] sk 12 EAE= sgEe digk xeld A~HEH(V-Vis, =9 : Lambda25,
UV/Visible spectrometer)¥} &3 A3 E= (PL, 297 : F-4500, photoluminescence spectrometer, EX Slit
: 2.5 nm, EM Slit : 5.0 nm, PMT Voltage : 700 V, 485 nmol|A excitation)<= 10 uMe FTXoA, tEF==1)

s &2 AFEEte] S35 O ARE ) % 19 = 1 2 % 20 27 JERE.
F 1
1) 531 a = (Y c
HshiE Moo () =22 (O i (om)
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