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A-2-#old)-2, 1, 3-H F=HMolofttolo} 2 (3}eH2] 18)S N-HERSAlo|n =6} ykLalo] 4 7-B] A (5-H R -4-3
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5.
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—_—
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tholob & (8181 24)S N-BREZEAlolv =9l uk-g-ale] 4 7-H|A(5-H 21 -3-84 S A 8p0] 9 #Hl-2-d)-2,1,3-H
ZApolofrolol & (3}sta] 25)S 53k, A7) 4,7-H]A(5-HRZH-3-814 %A M 0] Q #l-2-d)-2, 1, 3-wl 224 o] o}
tpolobF(3}elA] 25)3 vholWEe(stety 7)), Lelal K0ys AREete] 2z27] AEY WEHoE E
(5,5,10,10-EH| E&}7] 2= (2-01 D 3 A )5 10-tholslo| =& el v (2, 1-a] Q1 9)-2, 7-tho| d-a/t- (4, 7-8] = (4-8 2]
SA|-2-Aold)-2, 1, 3- Wl &Mool t}o| o1& )-5,5'~TFo] | ) (PININE-DHOTBT) (38}§H4] 26)& F53ct.

LR, 2 B A7) wg AZAE ol&dte] Alxd W] g A 8l oy W s Al

i S M

2 ouge] mEw, tolstolEuelulie(2, 1-al W MEAelolE S FRFAL o & WY n¥AL WY &
frol 3, AF FYHoIR Bdo] AuH 7] fulo] T g vk B wweld FHE BAe 7
AAF olgol met Gal 5T FuE 2] ol§F £ glo}, nE AAY FHL BaA ¢S F o)
wol 3ol $4aa, FHYe] bsd Fekay we olgats A7) W 2l Agd 5 vk
wome] 7] W A V1R Rl WEY A3, 4F £5%, 1B B¥F 2 2% 432 engen
=l )

N
B
_>'~_1‘
o
>
=
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SIHSd 10-2009-0093674

o5, AAlE B2 Fof ¥ W uok FASA FPAt. sl Ao B dPg FAHoR 4
2l Aol sh7le] AAddl oste] B odrge] W9 AFEA = e

/\l}qaﬂ

<A Ao 1>

Z2)((,5,10,10-HE 7] 2=(2-D &2 )-5,10-t}o| sle] =2 ¥ =[2,1-a] 21 §l)-2, 7-t}o] D-a/ r~(Hl ZM)-0] o} T}
olo}Z)-4,7-t}o]d) (PININE-BT)(&}e+4] 10)¢] A%

D 2,3-tpolalld sAlhk (s ek 2) 9] g4

oladu dolAH o) E(38H4] 1) 20 ml (121.8 mmol) T WESAVEEF 6.56 g (121.8 mmol)S ElEZ S| =2 5F
ol 12 B3 78 ToA 3087F WHEAIZl 3 ofo]od 15.46 g (60.9 mmol)S 75 mle] HEZSlo|=2F T
o] AA3] HIEsIGth. 1417 kARl $ 5% EshE olsAl 4w £ 25 mlE HUS & ks E 25.29
g (450.6 mmol)®] &9 375 mlE H7}ste] 40 TolA HAIZF wytalgivt. F718mE A3 S/ & A7=
TAZ Ao F A AZA sle] 15.94 g(49%) 2] AN mAZ A},

Rf 0.28 (Si0;, ™WlEhE:tho] = 2 H|Q1=1:49)

mp 252 C.

MR (300 MHz, Acetone): & (ppm) 4.34 (s, 2H), 7.46 (m, 6H), 7.50 (d, 4H, J = 1.6 Hz).
13C NMR (75 MHz, Acetone): & (ppm) 54.99, 128.27, 129.01, 129.19, 138.05, 173.12.

HRMS (m/z, EI+) caled for CyeHis04 271.0970, found 271.0970.

Anal. Calcd for CieHis04: C, 71.10; H, 5.22; 0, 23.68. Found: C, 70.64; H, 4.83; 0, 23.19.

2) 4b,9b-tholslo| =&t =[2,1-a] ¢ dl-5, 10-tho] & (&}8H2] 3)¢] g4

A7 19 382 29 3EE 6 g (22.2 mmol)S 85% Za]¢lake o] 120 TellA 24/\]7_} ERAIZL T A A 5]
80 Co & H7lstaL 2417F 80 CollA wykAZIth, nAE do] B2 3H AFS 3 F 80 CTolA 1243F 7

Z3to] 4.5 g (86%) 9 A 1AS A},

Rf 0.28 (Si0;, olEolAE|o]E & A21=1:6)
mp 205 C.

MR (300 MHz, CDCly): & (ppm) 4.43 (s, 2H), 7.46 (t, J = 7.5 Hz, 2H), 7.70 (t, J = 7.7 Hz, 2H),

7.73 (d, J=7.0Hz, 2H), 7.94 (d, J= 7.6 Hz, 2H).

13C NMR (75 MHz, CDCls): & (ppm) 52.42, 124.62, 126.42, 128.98, 134.72, 135.73, 149.67, 201.49.

HRMS (m/z, EI+) caled for Cillio0, 234.0681, found 234.0685.

Anal.Caled for Cilig0s: C, 82.04; H, 4.30; 0, 13.66. Found: C, 81.60; H, 4.23; 0, 13.58.
3) 5,10-tholsto] =21 H = [2, 1-al (384 4)9] FA

A7) 2)9] 38kl 394 3 E 14.0 g (59.8 mmol)¥} 2.933}¢1 26.1 g (125.5 mmol)S FEEZE] o 50 T
A 303 wHAIZL & F TR/ te] A2 AREC oFAVEE 75 g¥t ol EAE 250 mlE H7Feke] 110 TellA

2A1ZF WHE B ol lRE AE I XFE EFHSMY YL AFEL F AZvEIHZE Eilo] AHES 2}
Sk, 13.1 g (91%) 9] 3N uAE

Rf 0.25 (Si0,, &4k 100 %)

mp 209 C.
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I NMR (300 MHz, CDCl3): & (ppm) 3.65 (s, 4H), 7.22 (t of d, J = 7.4 and 1.4Hz, 2H), 7.33 (d of t, J =
7.4 and 1.1Hz, 2H), 7.45 (d of t, J = 7.4 and 1.1Hz, 2H), 7.53 (d, J = 7.4Hz, 2H).

13C NMR (75 MHz, CDCl3): & (ppm) 32.70, 119.15, 124.42, 124.73, 126.61, 141.37, 147.22, 150.77.

HRMS (m/z, EI+) calced for Cyelliz 204.0939, found 204.0938.
Anal. Calcd for Ciliz: C, 94.08; H, 5.92. Found: C, 93.78 H, 5.71.

4) 5,5,10,10-H E& 7] = (2-ol €A 4)-5,10-to]slo]| =20 d = [ 2, 1-a] A dl (382 5)9] 34

A7) 3)9] steha 49 FEHE 1.9 g (9.3 mmol)S BIEZEE=ZF T 15 mldl Fo] -78 TE FX3 & 1.6 M

2YgF 34.8 ml (55.8 mmol)S 3] Hrbsti 1087 mRkAIZl & -2 R-2-dgalAel 7.8 ml (55.8
mol) & H7F F 23T HWZ’%E} A SHF T go]Z 229 HQ 100 mlE #H7lskal, & 100 mlZ FE319)
o G 77 &9 &uE MF FH T AUIe AAY AFES # A2 EIHZE S5t AHES &
gatsit. 3.3 ¢ (64%)9] %*ﬂ%“ﬂl‘é‘ ARt

Rf 0.90 (Si0,, A4t 100 %)

1

H NMR (300 MHz, CDCly): & (ppm) 0.48-1.31 (m, 60H), 1.99 (s, 8H), 7.09 (t, J = 7.4 Hz, 2H), 7.20 (t,
J=74Hz, 2H), 7.31 (d, J=7.4 Hz, 2H), 7.35 (d, J = 7.4 Hz, 2H).

13C NMR (75 MHz, CDCl3z): & (ppm) 10.18, 13.98, 22.85, 26.82, 28.09, 34.05, 34.57, 42.57, 53.81,

119.77, 123.23, 123.63, 126.19, 140.65, 155.57, 155.63.
HRMS (m/z, FAB+) caled for Cuglzs 652.5947, found 652.5948.

Anal. Calcd for Cylz: C, 88.27 H, 11.73. Found: C, 88.46 H, 11.41.

5) 2,7-tho] L2 X -5 5 10, 10-E| Ee}7]| = (2- D &4 )-5,10-t}o] sfo] =21 H = [ 2, 1-a] A= (3}8H2] 6)<] 3

A7 4)9) 3b8HA 59 313HE 500 mg (0.76 mmol)S AFA3ERA 80 mlol] Q1
%24g(?6mm”%'%ﬂa@80Tﬁﬁfyv}%%a
G gl SmE Ay SHI F AUIE AN BAFE

450 mg (73%)2] A nAE AU}

Rf 0.85 (Si0,, &4k 100 %)
mp 90 C.

I NIR (300 MHz, CDCl3): & (ppm) 0.52-1.04 (m, 60H), 1.94 (d, J = 6.8 Hz, 8H), 7.17 (d, J = 8.0 Hz,
2H), 7.37 (d of d, J=8.0 and 1.4 Hz, 2H), 7.49 (s, 2H).

“CONMR (75 MHz. CDCly): & (ppm) 10.34, 13.98, 23.05. 26.82. 27.35. 30.86, 34.11, 34.73. 54.15,
118.31, 120.83, 126.80, 129.37, 139.05, 155.18, 157.75.

HRMS (m/z, FAB') caled for Cull Br Br 808.4157, found 808.4156; calcd for Cully Br Br 810.4143, found

810.4088; caled for CyHys Br Br 812.4137, found 812.4099.

Anal. Calced for CyllzsBry: C, 71.09 H, 9.20. Found: C, 70.58 H, 9.78.

6) 4,4,5,5-HEgHE-2-[5,5,10,10-El E}7]) = (2-o& &2 )-7-(4,4,5,5-E| Eg}H| & -1, 3, 2-C}o] S AL B2 &-2-
2)-4b,5,9b, 10-E| Eg}&to]| =2 AW = [2, 1-a] 1 d]-2-U 1-1,3, 2-tFo] SA R 2 & (3} 82 7)9] A

2,7-tFo] B2 E-55,10,10-El| E}7| = (2o D &4 )-5, 10-tho] ste] =& 1 H| .= [ 2, 1-a] 1 JI(313H2] 6)S AAE H]
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Eglslo]l=2F & 10 mlo] 52U F -78CTE FA 3}, o= 7|4 slollA 1.6 M o FdglE fdoA 0.96 ml
(1.54 mmol)& H7}3ke}. -78Toll A 10% &<t 2-ofo]| X R EA|-4 4,5 5-H EgpwE-1,3,2-t}o] &
AFE R Q 68ml(0.37mmol ) S H7l T FH ALo)A 244]7F H<H 11% st WHSES AEEE A, thold
doH22 & & F, §715S AaES AMgste] oA Aa, dvtadas Abgste] Az E] | &
g FTHE T A= AAL AR &y %0}04 ANES Bt 458 mg (79%)2] 2

)\ﬂ J’]"T‘E] = C}\}\q

R¢ 0.45 (Si0y, methylene chloride : hexane =1 : 4)

m{u
rUO
i
[
il
_‘E_‘
fm
L
k)
4
it

I NIR (300 MHz, CDCl;, &): 0.46-1.04 (m, 60H), 1.37(s, 24H), 2.05 (d, J = 9.1 Hz, 8H), 7.32 (d, J =
7.7 Hz, 2H), 7.70 (d of d, J = 7.7 and 0.8Hz, 2H), 7.81 (s, 2H);

13C NMR (75 MHz, CDCls, &6): 9.42, 10.51, 14.03, 23.08, 24.81, 26.42, 27.54, 28.26, 34.59, 53.83,

83.37, 119.33, 123.78, 129.08, 133.41, 143.40, 154.79, 157.35

HRMS  (m/z, FAB+) caled for CgoHesBs0s, 904.7651; found, 904.7653. Anal. calcd for Cul: C 88.27, H
11.73. Found: C 88.46, H 11.41

Anal. Calcd for CeollosB:0, C 78.78, H 10.42, B 2.73, 0 8.07; found: C 79.32, H 10.79, 0 3.60.

7) 4,7-tho R -2, 13- o] ohthol o} (2314 9) o T

Wl ZMpololr}ololZ(3Fsk2] 8) 10g (73.44 mmol)9F H2W 35.2 g (220.3 mmol)E 150 mle] H=WI3 4
(48%)ell H7rek 3, 6A1%F 5<F 100 CeolA wekAZITE, HAHo] A7IH o3t 4 AF X3} % Hog H=
N AAS = B2 F53] AoErh. A7k dEdEHER FE8] RojF=rh. 20.5g(95%) 9 H4E A4S 9
ATt

mp 167°C

R 0.4 (Si0y, ethyl acetate : hexane =1 : 4)
" NMR (300 MHz, CDCls, §): 7.73 (s, 2H).
FC NMR (75 MHz, CDCls, §): & (ppm): 152.6, 132.1. 113.6.

HRMS (m/z, EI+) caled for Gyl 192.0939, found 192.0943.

8) =Z((,5,10,10-HE&7]| ~(2-d & &2 )-5 10-t}o]dto] =2l d| = [2,1-a] 1 &) -2, 7-TFo] d-a/ - (H Z A} o] o}
thololE)-4,7-theold) (8}8h2] 10)9] 34

Wl zapolofrtolotZ(3}8HA 8) 0.13 g (0.44 mmol)¥} 4,4,5,5-ElEgWE-2-[5,5,10,10-H Ez}7| ~-(2-91 & &)
A)-7-(4,4,5,5-H EgtHEl-1,3,2-T}o] SA B 2 &-2-2 )-4b,5,9b, 10-Fl Eg}slo] =21 = [2, 1-a] A Bl]-2-Y |-
1,3,2-tbo]2At 22k (3}8ta 7) 0.4 g (0.44 mmol) T} HEF7| 2~ (EgAdx2~3)ZeE (PA(PPhy)y) (0.5-1.5

mol%)S 4 mle EFdz 29 il EEH& v 4 mlell FH7gh. 48AIZE BE o= V|| ShellA
AFAZIAL, F27A] A8 o vk EFES 50 mlo] ¥ 200 mlo] wlEhEol A 3AIZF Wk wAE o] 73}
i, HEZsto| =27 thA] o ﬂﬂ% 2x} AAste] Ak AAYE ZE((,5,10,10-E1 Ee}7] =~ (2-9 €
AA)-5,10-thol o] =2 Hl [ 2, 1-a] Q1 €ll)-2, 7-tho] d-al - (Ml 24} o] o} tho] o} &) -4, 7-T}o| d ) (PNINE-BT) (3}
k21 10) 250 mgS AATt.

<Al 2>

Z32)(5,5,10,10-H E&7) 2 (2- & A)-5,10-t}o| sfo] =2 ¥ [ 2, 1-a] Q1 §l)-2, 7-tho] D -al t-(4,7-H] 2~ (2~
#old)-2,1,3-wl Mol ofttolo}E)-5,5' -tho|d) (PININE-DIBT) <] #|*

9) 4,7-te]-2-so]d-2,1,3- Wl FMoloftholo}E (8184 13) <] A4
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1 g (12.2 mmol)S AAE EEZso]=25F& 30 mlol H<9 3, -30 CollH = 2
o] 2A1ZF W3k & Eggol e =4 2.6 g (7.9 mmol) & HIFsta -30 CellA 3083 w-g3tt), X3 gk &
e Fetar, Wded S2efoluz & & FH, FUF5S A&AFES A
UgS AHgste] AxA7 5 ulE AF 57 F Ve A AAYE 3 R

] 1(3}84] 12) 3gF 4,7-tho| B R R-2 1, 3-HlzMo]olr}olo}Z (3184 9)& A
F& 50 mlell =1 F HA(Egoldd)-tho]F 22 FEHE (PACL.(PPhy).) S H7Fste] 3412k

T ST T ARVEIREES okl AdES Zdslth. 750 mg (73%) 9] &< Y 2AS I

B
il
oo
o
i
N

Au)
of
ol

o B
= o

o

mp 124-125 C

Rt 0.5 (Si0,, methylene chloride : hexane =1 : 1);

I NR (300 MHz, CDCls, &): 8.08 (dd, J = 3.85 and 1.1Hz, 2H), 7.79 (s, 2H), 7.45(dd, J = 5.22 and
1.1Hz, 2H), 7.19 (dd, J = 5.22 and 3.85Hz, 2H).

13C NMR (75 MHz, CDCls, &): 152.472, 139.261, 127.924, 127.408, 126.710, 125.822, 125.618

HRMS (FAB+, m/z) [M]+ caled for CiHsNoSs, 299.9850; found, 299.9852.

10) 4,7-°] A (5-B 2 R-2-%o]d)-2, 1, 3-HlZzMo|olttolo}Z (3824 14)¢] A

4,7-tpo]-2-#ol d-2, 13-l olofrtolo}E (3} 8k4 13)S drolwld EEoluto] =(DMF) 50 mlell <1 %, N-BH
BRSAOWE(NBS) S H7bste] wbgRth. HAde] 2A4e A8 F, volrExEotvtelE=r FE] Aol A
AE ok 1 g (65%)0 w2 J3E A4S I

mp 251-252C

R 0.75 (Si0y, methylene chloride : hexane =1 : 1)
1H NMR (300 MHz, CDCls, &): 7.82 (d, J = 3.85Hz, 2H), 7.80(s, 2H), 7.17 (d, J = 3.85Hz, 2H)

HRMS (FAB+, m/z) [ﬂﬂ+ caled for CyHeBroN,Ss, 455.8060; found, 455.8055.

11)  Z9(5,5,10,10-HEg7| &(2-od &2 )-5 10-to|slo] =2t =[2, 1-a]¢19)-2, 7-tho) d-a/t-(4,7-H] 2~
(2-#Fold)-2,1,3-AF A o]o}t}olo}Z)-5,5'-tFo|d) (PININE-DIBT) (3}8+2] 15)¢] A

4,7-0] 2= (5-B 2 R-2-#0)d)-2,1,3-Hl M ololrfolo}E (8}8h] 14) 0.25 g (0.55 mmol)Z} 4,4,5,5-H E&t|
g-2-[5,5,10, 10-H E&}7]| ~-(2- & & A )-7-(4,4,5,5-H| Eg}v|€-1,3, 2-t}o| LA 2 2-2-91 )-4b, 5,9b, 10-H]
Egslo]l =2 (2, 1-a] Q1 d-2-¥]-1,3,2-t}o]| AR 2 2 (3}8k2] 7) 0.5 g (0.55 mmol) ¥} HIEE7| = (EL] Y
d¥g)dets (PAd(PPhy),) (0.5-1.5 mol%) S 4 mlo] EFdz) 2Me] vhik XElE S0l 4 mlol] H7FgTh. 484]
b Bt of2 3 71A el A AFAIZIAL, A7 AR o wbg ERES 50 mle 23 200 mle] WgEo] A
3AIZE wRkel BAE sk, HEZE| 2T thA] Ho wEER 234 FAlste A= BAdE &9
(5,5,10,10-EH| E&}7] 2= (2-o1d 34 )-5, 10-tho| sto] =& vl %[ 2, 1-a] Q1 |)-2, 7-tho| d-a/ - (4, 7-H] 2= (2-4}0]
d)-2,1,3-wlzMo]ojt}elo}&)-5,5" -t} d) (PININE-DTBT) (8}8}4] 15) 180 mge ASIT}.

o)

<HAle 3>

Z32)(5,5,10, 10-H E&7) 2 (2- & A)-5,10-t}o| sfo] =2 ¥ [ 2, 1-a] Q1 §l)-2, 7-tho] D -al t-(4,7-H] X (4~
g A-2-4o]ld)-2,1,3-FHo]olt}olo}F)-5,5'-thold) (PININE-DHTBT) 2] A=

12) 3-8laxolodl (318H4] 16)9] A

ntaudlg Z7ZF 5.4 g (230 mmol)S AAE oL HZ Hrle T 1-B2RAA 33 g (0.2 mol)S H7}etd]
WSS §, 3-HEEMolodl 32.6 g (0.2 moD)I YA FulE Yo F ARF FAF 60 CellA vkgsrh. 2 Nej
A3t FAEME HUbsle rlavlEs AAT T CdEeHEE Hrista, BE FEWAT. Ee {7 £99 &
e g TR F AV AL AFRES I AREIHEZE Foto] AHES BEskdrh. 23.5 g (70%)
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o Bao e At

Rt 0.75 (Si0,, 100% hexane)

1
H NMR (300 MHz, CDCls, &): 7.28 (m, 1 H), 6.97 (m, 2 H), 2.68 (t, J = 7.42Hz, 2 H), 1.67 (m, 2H),
1.36 (m, 6 H), 0.95 (t, J=6.591z, 3 H).

13C NMR (75 MHz, CDCl;, &): 143.14; 128.195; 124.958; 119.7; 31.688; 30.523; 30.265; 29.013; 22.617;

14.080 ;

HRMS (FAB+, m/z) [M]Jr caled for CiollisS 168.0973; found, 168.0974.

13) 4,7-Thok(4-3 2-2-sho] )2, 1 3-ul ol ol ehol o} (3hab4] 18)e] §HA

g0 W, MEAFRYeltR 25 @ 0, F/15S 2FFS AES] v Aa, Bt
Agste] Az F SWE AT R F AVE A A4E 1T RSt e Edeny

(4-Fd-2-Aold)F=H(34ek4] 17) 1g¥ 4,7-Ho|HEE-2 13-z ololrfolol&(3tel4 9)& Al HED

Stol=2 3 50 mlol =< 3 v (Egolud)-to] 22 225 (PAC1(PPhy),) = A7t 341 &9 whg-gh
o A T F ¥ AZEIYEZE F3o AAHES TEEIY. 1.04 ¢ (65%)9 F2 HdE AAS 9
=

mp 76-78 C;

Re 0.3 (Si0,, 100% hexane);

I NIR (300 MHz, CDCl;, &): 7.98 (s, 2H), 7.83 (s, 2H), 7.04 (s, 2H), 2.69 (t, J = 7.69Hz, 4H), 1.70
(m, 4H), 1.35 (m, 12H), 0.90 (t, J = 6.87Hz, 6H).

13C NMR (75 MHz, CDCl;, §&): 152.815, 144.540, 139.240, 129.212, 126.196, 125.653, 121.704, 31.951,

30.896, 30.699, 29.302, 22.875, 14.355;
HRMS (FAB+, m/z) [ﬂﬂ+ caled for CoglsoNoSs, 468.1728; found, 468.1725.

14) 4,7-H2(5-H 2 R-4-32-2-so]d)-2, 1, 3-wl Mol oftholo}E (8132 19)9] 4

4,7-the] (42 2-2-4o] )2, 13-l Aol o} tholob % (5814 18)& thol WY EFolvko] =(DNF) 50 mlol

=

-
S, N-HERaMeu|=(NBS)E H7bste] wkS-dtth. HAddel 448 AE §, "olHE X Folrfol=r Fi3]
Aol AAE 3}, 2.13 g (64%) 9] H2 1AS AUt

mp 101-104 C;
Rt 0.5 (Si0,, 100% hexane)
1H NMR (300 MHz, CDCls, &): 7.77 (s, 2H), 7.75 (s, 2H), 2.64 (t, J = 7.69Hz, 4H), 1.68(m, 4H), 1.36

(m, 12H), 0.91 (t, J = 6.87Hz, 6H).

13C NMR (75 MHz, CDCls;, §&): 152.489, 143.311, 138.747, 128.328, 125.574, 125.084, 111.828, 31.851,

29.947, 29.913, 29.173, 22.822, 14.293;
HRMS (FAB+, m/z) [M]Jr caled for CogllsoBroNoSs, 623.9938; found, 623.9937.

15)  #4(5,5,10,10-HEZ7] =2~ &3 2 )-5 10-t}olsfe] =2 A ¥ = [2,1-a] 1 ¥1)-2, 7-thel d~al (4, 7-H] 2=
(4~ A -2-o]d)-2,1,3-HlFHo]o}r}olo}F)-5,5'-t}o]d) (PININE-DHTBT) (3}sh4] 20)9] 34
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<174>
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<176>

<177>

<178>

<179>
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4,7-¥] 2(5- B R B4~ A -0-#o]|d)-2 1, 3-dlzHololrtolo}Z (318H4] 19) 0.17 g (0.27 mmol) 3} 4,4,5,5-H
Egtel-2-[5,5,10,10-EH| E2}7] ~-(2-ol & &2 )-7-(4,4,5,5-H Eg}r €-1,3,2-t}o] SA B 2 -2-9 ) -
4b,5,9b,10-El Eg}etol =& eld = [2 1-a] 2l v]-2-2D 1,3, 2—5}011A}Eia‘r(§i}f‘“—] 7) 0.25 g (0.27 mmol)¥} ¥
Egpy|~(EddEA9)ZeHE (Pd(PPhy)y) (0.5-1.5 mol%) S 4 mlo] S5} 2Me] €2F LEkE &) 4 mlol
HA7beheh. 48A17F Fob of= T)A dtellA AFA7|aL, FestA] AF vhe v %%L S 50 mlo] E¥ 200
ml o] wlEbEel A 3AIZE Wk AE ofFstal, HEGSto|ERFe] thA] o] wekE R 22k gA|ste] st
= AAE Z2)(5,5,10,10-E| E&}7] 2 (2-o D 3 A )-5,10-Tro sho] =2 el v =2, 1-a] 21 9)-2, 7-tho] d-al t-
(4,7-H]2=(4-3d-2-Mo] d)-2 1, 3- R0l ofrte]o}£)-5 5'~tko]d) (PININE-DHTBT) (3}8H2] 20) 205 mgs
2N

r«

<AAe 4> £ (5,5,10,10-E| Eg}7) A (2- D 3 A)-5 10-To]dte] E =2l d [ 2, 1-4] A1 EN)-2, 7-TFe] d-a/ -
(4,7-9)2~(4-A A 2 A -2-R}0] d)-2, 1, 3-Hl ZMo|o}tho| o} & )-5,5' -t}o|d) (PININE-DHOTBT) ¢ A=

16) - A Aol o (8E4] 22)9] 34
tlolHE L Zolnfo) 2o Fak8t AFS H7Ee T 0 CollA]l 1-3MAFL 30 ml (240 mmol)S A A3 H7tste] 14
Zot "hedt & 3-HEEAol o 4.7 g (50 mmol)I BE3} 17 0.71 g (5 mmol)S H7FsFe] 110 ColA 16

2
ARbEeE Wit e sk
de §7] oo gujg U R

R o
ol

ol & =
Att. 17.1 g (93%)2] FAMHE AT},

kn
10
ft
4
22
o
B>
il
o
N
)

, oldel e =9} %% Arrete] FEskql

NA g 5
A7l HAG AFES @ ARMEIHZE Fto] AAES £t

Ry 0.45 (Si0;, 100% hexane);

I NR (300 MHz, CDCl;, &): 7.16 (dd, J = 5.22 and 3.3Hz, 1H), 6.75 (dd, J = 5.22 and 1.65Hz, 1H),
6.22 (dd, J = 3.3 and 1.65Hz, 1H), 3.94 (t, J = 6.59Hz, 2H), 1.77 (m, 2H) 1.44 (m, 2H), 1.35 (m, 4H),
0.9 (t, J=6.87Hz, 3H)

e MR (75 MHz, CDCls, &): 157.981, 124.377, 119.441, 96.809, 70.121, 31.528, 29.179, 25.674, 22.543,

13.961;
HRMS (FAB', m/z) [M] caled for Cyli0S, 184.0922; found, 184.0920.

17) 2-Bew-g-slae Aol (3heha 23)9] A

3-ANAeA Mol o#H (343 22) 0.83 g(4.53 mmol)S tho]w|E EEO}U}O]‘:(DMF) 50 mloll %9 ¥ N-HER
A= (NBS) S H7bske] 4417 ok wkesldth. dAely B Hrlele] &3, E2 7] £99 &
2 E3lo] AAHEL Bysgtt. 730 mg (62%)

2 2F FHI F Ae G994 FFRES I ARvEIYE
'% %}\—H Q‘z]]——é- CME]'.

Rt 0.8 (Si0,, ethyl acetate : hexane =1 : 10);

I NIR (300 MHz, CDCl;, &): 7.19 (d, J = 6.04Hz, 1H), 6.74 (d, J = 6.04Hz, 1H), 4.04 (t, J = 6.59Hz,

2H), 1.76 (m, 2H) 1.47 (m, 2H), 1.34 (m, 4H), 0.91 (t, J = 5.77Hz, 3H)

13C NMR (75 MHz, CDCls, &): 154.437, 124.013, 117.358, 91.338, 72.068, 31.422, 29.342, 25.397, 22.490,
13.942

18) 4,7-H] 22 (3-3 21 8 A 8o] 0 7-290)-2, 1, 3 4o o o] o} & (a4 24)e] T4

vl 27 1.1 g (45.6 mol)S AAE olEoe 2 Hrpet & 2-BRr-3-dagAneledll (3§32
23) 6 g (22.8 mmol)& H7F3l] Whgd F, 4 7-Tlo]HER-2 1, 3-HZMololrtololE (382 9) 2.23 g
(7.5 mmol) ¥} YA FulE do] F AZE FF 60 CellA] whggtth. 2 No| 3} =4 &ujE H7bste] vl
S AAT F dEdEHEs Hrsta, B2 FEIT. EE f7] 99 uE AF SHET F A= A4
FARES H ABRMEIYEIE Fato] YHES SFAth. 1.8 g (50%) 9] HM JAGAAS AUt

ML
L)
(<0
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mp 90 C

Ri 0.3 (Si0,, methylene chloride : hexane =1 : 3)
1H NMR (300 MHz, CDCls, &): 8.47 (S, 2H), 7.38 (d, J = 1.92Hz, 21), 7.0 (d, J = 1.92Hz, 21), 4.18 (t,
J = 6.59z, 4H), 1.85 (m, 4H), 1.58 (m, 4H), 1.36 (m, 8H), 0.91 (t, J = 7.14Hz, 6H)

13C NMR (75 MHz, CDCl;, §&): 155.655, 152.590, 126.835, 125.530, 123.952, 118.458, 116.390, 71.582,

31.391, 29.441, 25.655, 22.464, 13.912;
HRMS (FAB+, m/z) [ﬂﬂ+ caled for CoglsoN-0,S;, 500.1626; found, 500.1630.

19) 4,7-8]2-(5-H 2 K-3-3 A GA]-Mo] @ H-2-d)-2,1,3- M ZMolojrto] o} = (313} 25)¢] 34

-

E
olE=R2FE 20 mlol =< FH N-BEESAou = (0.329 g, 1.8473 mmol)S H7Is 5 WS sl Ao
A 16A1ZF A, B3 JdEHER FESH3, MY STH T B AZvEIYEZE 5o AHES AIHES

45

=
Bl Stk 300 mg (540)9) ¥ W4y A4

4,7-8] 2=~ (3-A A 2 A o] 2 F-24)-2, 1, 3-wl =M o]olt}olo}Z(8}3H4] 24) (0.4 g, 0.8397 mmol) & EH|E#}S
Q0

(3

mp 90 C

R 0.5 (Si0y, methylene chloride : hexane = 1 : b5)

I NIR (300 MHz, Acetone ds, &): 8.53(s, 2H), 7.29(s, 2H), 4.28(t, J = 6.32Hz, 4H), 1.89(m, 4H),

1.57(m, 4H), 1.39(m, 8H), 0.91(t, J = 6.87Hz, 6H),

13C NMR (75 MHz, Acetone dg, &): 160.688, 157.235, 131.637, 128.685, 125.722, 122.459, 119.340, 77.43,

36.754, 31.051, 27.819, 24.142, 18.853
HRMS (FAB+, m/z) [M]Jr caled for CollsoBraoN-0,Ss;, 655.9836; found, 655.9832.

20)  #9(5,5,10,10-HEZ7]| =(2-oEd A2 )-5,10-tFo|sFo| ==t = [ 2, 1-al A ¥)-2, 7-t}o| d-al (4, 7-H] 2=
(4-3A 2 2 A|-2-Mo]d)-2,1,3- Wl z=Mo]oft}o]o}E)-5 5'~-t}e]d ) (PININE-DHOTBT) (&} 26)9] 34

4,7-0] 2~ (5-H 2 B -3- A & A]-Ho] @ F-2-d)-2,1,3-dl Mo olrto]o}E (3}8h4] 25) (0.22 g, 0.44 mmol)3}
4,4,5,5-HE2HE-2-[5,5,10,10-H Eg}7| ~-(2-o| D & A )-7-(4,4,5,5-H EtH &-1,3, 2-T}o| SAL B2 -2~

¥ )-4b,5,9b,10-H E&}slo] =2l d (2, 1-a] A Hl-2-4 |-1,3,2-tfo]| SAI R 22 (884 7) 0.4 g (0.44 mmol) =}
HED7|A(Egddx23) 25 (Pd(PPhy)y) (0.5-1.5 mol%) < 4 mle SFdz} oMe] ehal ¥ebg &vf 4 ml
of H7 &t 48A1ZF E3F ofEE JA SellA AFAITIAL, AA27A AE v v EFES 50 mld =3
200 m12 wWlgkgolA 3AIZF wHkEE BAE ofysta, HEZSOE2F T oA Ko WEL R 23 AHAsk
H3l= APE £2(5,5,10,10-EH EBF) 2 (2-oE & 2)-5,10-t}o] sFo] =21 X[ 2, 1-a] A €1)-2, 7-TFo) d-al t-
(4,7-9]2=(4- A A -2-4o] d)-2, 1, 3-Wl ZMoofthol o} £)-5 5'-Tho]d)  (PININE-DHOTBT) (&}3+24 26) 140
mgS AL,

Al 1 WA AA o] 4914 gHdske] Az 3k PININE-BT, PININE-DTBT, PININE-DHTBT % PININE-DHOTBT:E 7]
Srfjo] st £ &AEE 74 AukAd {71 Ewlol &AE] &slETE. GPCE o) &3ty BEAHES A5,
SAE BAFLE FH Aol 17,000-38,0000] 32, AFHF EAFFo] 28,000-70,0000]1H, HAEIF 1.6-1.8
o] t}.

o] 5 494-605nmol A Hdl FFE wEblaL, PLE oF 575-720mmell A Hoj s dehfa A4
g ool A gt}

)

#9]419)

%18 2 @] o Fddo] whE PININE-BT, PININE-DIBT, PININE-DHTBT % PININE-DHOTBTE 23ZF o= o]
3 A7) B sl WRiERAM, fE] e SEAE 3 e myE 110 ¢ 2w (Ca) - FrlE(ADE 7

3 7]
7 &35} FFoR o] WA £AE ALH Aotk
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<2 A]e] 5> PININE-BT, PININE-DTBT, PININE-DHTBT % PININE-DHOTBTE o] &3 g Axlo] Az

S8 EE ZgtaE 7)3(1) AR SF B LAlol= (IT0)¢] wHER A= (semitransparant electrode)(2)
FAEar, A7) ¥HEM A (semitransparant electrode)(2) Ao 2 TE F7ER o] FoX AY FH3

(hole transporting layer)(3)< @733t

oj\ o

o 4] A|xgk PININE-BT, PININE-DTBT, % PININE-

A7l BE FES@) A B AAld 1~ AA
o+ R g7l Ed ET4) ANl e S (hole

Ao 4
DHIBTE %= 3}o] E%X}% o] &% WFT(H)S FHstu
[e]

blocking layer)(5)<

B7] =4 BFF(5) Aol HA FFS(electron transport layer)(6)& ¥Adstal, &Fng(Al) 55 A=

A7)} 7ol AFE A =AHLE F7] Foa] &35l t). EL(electroluminescence) AFEZL 570, 665 2

&

650 nmell M o} g ule WEeArt.

2% PININE-BTE o] &3 w5 w33F 4419 EL(electroluminescence) ~HEF S A3
238 EL(electroluminescence) 2FEH L PLI} v]Ldl oA w3} ~AdEHS

3 PININEBTE o8¢ 9% Aol AR-A% 548 A% 2ezolnh. = 3¢ gashu, AF-A% F
e A 4 del it o = = 9l

= 2219 AR e 433 58 EAS =A% g =o|),
<2 Ao 6> PININE-BT, PININE-DTBT, PININE-DHTBT & PININE-DHOTBTE o] &3t Folfx] WEAA}o] Alx

T8 == ZE2g 73 g dF © SAlol= (1T0)¢] WHEH A (semitransparant electrode)S A3}
L, A7) ¥vHEr A= (semitransparant electrode) d5-ol A7) AAlo] 2 ~ AAJd] 40| A A3+ PININE-DTBT,
PININE-DHTBT % PININE-DHOTBTE Z}7Z} wx3dle] nEAE o8¢ &4 AAEUYR, PCBNS HAAGHER &3
sto] TS A, A7) B4 FSAECl EFvFEAD 75 AFE ARG Fux d3S PININE-
DTBT, PININE-DHTBT % PININE-DHOTBT®} PCBMell A <dojwtct.

2718} o] AFE a2z SAL T FolA Aeut. FAF-ASG 2HEHLS zbzt 1.45, 0.48, 2 0.37 %
o] Aass B

% 52 PININE-DIBTE ©]-&3 @5 Aate] B Fdf-dst 545 vehdl g zoln,

= PININE-DHIBTE ©]-&% W3 Axbe] Bedxo FdfF-Ad S4S vetd a2gzelt

= PININE-DHOTBTE ©]-&3F @5 &2 sjddA e Fd7-d% 545 vepd 2efzolnt

=g Zhd3t 4

T 12 2 ol gk Wy nEALE o] 8%t 7] g Axte] gHEo|t,

= 2+ PININE-BTZ o] &3k v 933 %19 EL(electroluminescence) 2 EHS L A3 1 o|t}

% 3% PININE-BTE o] &% @5 &xbe] AR-Hst 545 EAIg 1gzelrt

= 42 PININE-BTE o]&3%F @5 Aol ZAFd wE @33 g8§ EAS =A% 1
= 52 PININE-DIBTE o] &3t ©@5 4L BlYAX 9 FAF-HY EAS veld agZolg.

% 6< PININE-DHTBTE o] 88 w5 4xe] Blaax el FAF-2% 54 el Lezolr),

k
-

O
E
E
=,
=
=
3
H
(os)
H

[t
o
oo
o
AV
ofj
o
>
fo
=
o2
2
N
o
ofd
2
S
e
22
|
ox
tlo
W
o
e
X
B
[Kl
o
v

17 2 @ REEY A=
3 A FEF 4 0 A TFT
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