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[0170]

[0171]
[0172]

[0173]

[0174]
[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

SS90l 10-2402086

<32 1>
X! Y X! Y Ar!
2 \ L'—cl \ L"—N/\
X x? ' 2
JRY (R?), JRY R,
Sub 1a 1 Pd,(dba), / P(t-Bul, Final Products 1a
£ i-BuONa
+ HN
\AIQ Toluene
X1 Y, AI’1 X1 Y
Cl—Lt ‘ Sub 2 >N_L1 ‘\
X2 x?
AP
R" (R?)y, R (R
Sub 1b Final Products 1b
I. Sub 134 <A
1. Sub 1-1 9] A
I S S
SH \ Ni[P(Op-Tolyl) 5], Xantphos - \
+ -
@‘SH I KOt-Bu, Zn, toluene s
(M | Cl
Sub 11

of2 7t A 7)o Ni[P(Op-Tolyl)sl, (5.18g,

3.52mmol), Xantphos (4.07g, 3.52mmol), Potassium t-

butoxide (15.8g, 141lmmol) % ZAI3lE o}l (4.60g, 35.2mmol)S 140ml1e] F EFqlo] =<9 F | Benzene—
1,2-dithiol (10.0g, 70.3mmol) % 5-Chloro-2,3-diiodobenzol[blthiophene (29.6g, 70.3mmol)< H7}3taL 110

Colq murslgith. whgo] SREY, HolMHIER FEF ¥, #7152 ¥HF ¥,

AE 15.3 g (8 62 9= Art.

2. Sub 1-8¢ A4

Ae7Hd Aol A

s ) Y
P | K,CO, § a8 H,0, S 8 H,S0, | S
+ —_— ] —_ 1 —_—
o F cl NMP . ol AcoOH l 0 el
0

Sub1-8

(1) Sub 1-1-8 &4

2-(Methylthio)phenol (30.0 g, 214 mmol),

(59.1 g, 428 mmol)E N-Methyl-2-pyrrolidone 430 mLol] o] 140ColA wwrsldth. whe =4 3¢ & A
o2 Yzste] & 2L HdHd3] TP ClLl,o2 FE330T. 23 F715S A7td dsted A E

(& 81%) &5 ¥3lTt.

(2) Sub 1-11-8 &4

A7) A A PolF Sub 1-1-8 (30g, 97.8 mmol)S o}AEAL 330 mLel

H0, (11.6ml, 103 mmol)E H7}3 %

oz FEA7)AL, dEopHolER FE6HY w5

6-Chloro—-3-fluorobenzo[b]thiophene (39.9g, 152 mmol) % K,CO:

o] wuksgith, mu el gl
AeolA WAl WAL, Wg A el F, §AL I NaOH 58
@ 5, oleeR Aagste 9e 2 Axsgic. o §4Y

Sub 1-18

53.1g
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AAE 30.0g (& 5% E L.

(3) Sub 1-8 A

A7) oA Aol Sub 1-11-8 (30.0g 92.9 mmol)S 50CE 7Fgd3<¢] Ak (150g)9 AR H7lsle] Wk
A AT, ®BEE T4 gl F, 1M NaOH F8&do =2 F3A7]1, P48 IAE BHS EF¢ldd 50 5. A
7 Axl D QAT o] Mo E AHE 14.5¢ (F&: 54D E DAL,

3. Sub 1-299] A

| B-B:
- oj% mena)4 NaOH
THFHZO

Sub 1--29 Sub 1-11-29 Sub 1-29

(1) Sub 1-1-29 A

(2-Bromophenyl )diphenylmethanol  (30.0g 88.4 mmol), Bis(pinacolato)diboron (40.4g, 159 mmol),
Pd(dppf)Cl, (1.94g, 2.65 mmol) % Potassium acetate (17.4g, 176.87 mmol)S EF<l 300mlol] o] ZH{F
sl whe T2 &2 & & 100ml 22k FYete] AlFEGY. fU15S EEete], At 48 2 A
ARSI, o] MR AAFE 23.9g (& 70%)S L.

(2) Sub 1-11-29 A

A7) dAdo A doR Sub 1-1-29 (23.9g, 61.9 mmol), 3-Bromo-4-chlorobenzofuran (14.3g, 61.9 mmol),
Pd(PPh;), (2.14g, 1.86 mmol) = NaOH (4.95g, 124 mmol)S THF 200ml 2 H,0 50ml1¢] gMof| o F{F wwk
AASEY. vs 2 9l T, {715 S vE5te] & 50ml 22k FJske] AlFESG Y. #8154

o
o
7t Aste] B4E 19.1g (& 75%) S ATt

(3) Sub 1-299] A

A7 FgAdol A dojZl Sub 1-11-29 (19.1g 46.4 mmol)<= Trifluoromethanesulfonic acid 150mlol] A4 7}
sto] WESAIZATH. WkE 4 gl &, &AE FEdoRr FIAY F, = 300mldd TSt FAPE nAE &
Batgith. Aefste] e uAE BT 3 F, Ak Y L ADA sho] AR 11.8g (R 6202

4. Sub 1-509] A

-+ ‘ —,_
Cl OH F NMP
Sub 1-50

4-Chlorobenzene-1,2-diol (20g, 138 mmol), 2,3-Difluorobenzol[b]thiophene (23.6g, 138 mmol)
g, 415 mmol)E& N-Methyl-2-pyrrolidone 460 mLell ¢ 110°C ol A HPO}C’ﬂU‘r ks 4 &

WZksel % ool AAel R wAE FHAA Aeed. AEa Qe wAS Exa
A A7 9 Adgste] APE 26.6g (& 70%) S LS.

ofy
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5. Sub 1-108¢] Al

cl

[ 0

Pid{dba) Pdfdba) 5 Br Cl

cl NHz  P(tBu), HO A Br P(tBu}; |

HOmpr® tBuONa rB||0N1 choa

+ —,- +
\ Toluene Hy 1 Toluene

Bl @ F

Sub 14-108 Sub 1-1-108 Sub 1-lI-108
B"\@(‘ I S. ¢l i P(Iz[(llm}3
(t
NI@ . @ O rBuOUNa O g
_@ Toluene
H @
Sub 1-ll-108 Sub1-108

(1) Sub 1-1-108 A

3-Bromo—7-chlorobenzo[b]thiophen-2-01 (40 g, 152 mmol), o}d® (21.2 g, 228 mmol), Pd,(dba); (4.17 g

4.55 mmol) % t-BuONa (29.2 g, 304 mmol)E STulgZelade Ya £4 554 (500 mL)oﬂ ol ?, P(t-
Bu); (50wt% Sol.) (3.69 mL, 9.11 mmol)& #H7}skar, 50TCeA 2A12F 7t 7FE &
T, AL W7Ee] CHCLe 52 FE3ch. F88 f7152 NgS0,= %3t
A7 Ao w AEsigivt. o] FAHoR AHE 34.7g (F&: 830 S ¢
(2) Sub 1-11-108 @A

Sub 1-1-108 (34.7 g, 126 mmol), 4-Bromo—-2-fluoro-l1-iodobenzene (49.2 g, 164 mmol), Pd,(dba)s; (3.46 g

3.78 mmol) & t-BuONa (24.2 g, 252 mmol)E STvEEZ8tAde] Y ¥4 EF4 (420 mL)o] =< &, P(t-
Bu)s (50wt% Sol.) (3.06 mL, 7.55 mmol)S H7}3tar, 50CoANA 1A 7 714

A F, AL sl (Lot 22 5380, 228 7152 MgSo2 dxstal s53 5, 44 sdes
[e2]

A7t Aoz Aslglth. o] FAAHoz AAHE 48.0g (& 85%)=

SE,
=]
T,
ol

38
o

oo

i\
in)
fol

(3) Sub 1-1II-108 ¥4

Sub 1-11-108 (48.0g, 107 mmol) & K,CO; (29.6 g, 214 mmol)& N-Methyl-2-pyrrolidone 360 mLol <] 140C
oAl nREEIGITE. BHE FTA EQl =, Ao =m JYdZste] & 2Ld A T nAE FGAA EF A
HHste & aAE , AE7HA A9 9 AAAS ] AAHE 27.5g (5 60%) = AU}

(4) Sub 1-108 A

il

Sub 1-I11-108 (27.5g, 64.1 mmol), N-phenyldibenzo[b,d]furan-2-amine (16.6 g, 64.1 mmol), Pdy(dba)s;

(1.76 g, 1.92 mmol) % t-BuONa (12.3 g, 128 mmol)E FTHIEZ2txAe] Y 4 &34l (210 mL)o] =<9]
% P(t-Bu)s; (50wt% Sol.) (1.56 mL, 3.85 mmol)< FH7}ataL, 50ColA 3A7F 7V 719 9@ wwkakich, whs
Z

T4 #Q 5, A2 ¥t (Clet =2 Fadv. 2ed #7152 NgS0,2 dxsta s53 5, 449 3}
deEs Au7hd dder At o] e r HAE 31.2g (& 80%)& LU,
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F

@3
@r”@ ©::|:©:OIS\Q

(0221] Sub 1-125 Sub 1-126 Sub 1127
0
0 o i £ &
al
Ssesl 3%
[0222] Qb 14129 ab 1-130 Sub 1-131 Qb 1132
\ . . a0
|
N__s
@ I@ @N IS @ N, s
S I@ N, _ s (:I IQ
o | N
¢ : I 5
cl
Sub 1-133 Sub 1-134 Sub 1-135 Sub 1136
[0223]
[0224] obgl 3 12 Sub 1o &ate U4 3FES FD-MS ks dErd Aol
X1
[0225] s}3tE FD-MS SHetE FD-MS
Sub 1-1  |m/z=305.94 (CyH;C1S:5=306.84) Sub 1-2  |m/2=273.99 (CuH:C10,5-=274.72)
Sub 1-3  |m/2z=326.09 (Cyl1sC15=326.88) Sub 1-4  [m/z=424.08 (Cyli7CIN,S=424.95)
Sub 1-5  |m/z=289.96 (CyH,C108,=290.78) Sub 1-6  |m/z=316.01 (Cy7H;sC15,=316.86)
Sub 1-7  |m/z=365.01 (CyH1,CINS;=365.89) Sub 1-8  |m/2=289.96 (Cy,H:C10S,=290.78)
Sub 1-9  |m/z=316.01 (Ci7H15C1S,=316.86) Sub 1-10  |m/z=441.04 (CoeH;sCINS,=441.99)
Sub 1-11  |m/2z=422.05 (CyHi5C105=422.93) Sub 1-12  |m/z=349.03 (Cyl;2CINOS=349.83)
Sub 1-13  |m/z=424.07 (CyH1,C10S=424.94) Sub 1-14  |m/z=349.03 (Cyl;2CINOS=349.83)
Sub 1-15  |m/2z=451.12 (CyH5»CINS=452.01) Sub 1-16  |m/2=501.13 (CysHyyCINS=502.07)
Sub 1-17  |m/2z=289.96 (Cy,H,C108,=290.78) Sub 1-18 |m/z=258.01 (CyH,C10;=258.66)
Sub 1-19  |m/2z=310.11 (CyH1,C10=310.82) Sub 1-20  |m/z=408.10 (CoeH1zCIN,0=408.89)
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Sub 1-21  |m/2z=273.99 (Ci,H,C10,S-=274.72) Sub 1-22  |m/z=300.04 (Ci;H;3C10S=300.80)
Sub 1-23  |m/2z=349.03 (CyH;2,CINOS=349.83) Sub 1-24  |m/z=324.00 (CysHyC10,5=324.78)
Sub 1-25  |m/2z=300.04 (Ci7H;5C10S=300.80) Sub 1-26  |m/z=425.06 (CyH1sCINOS=425.93)
Sub 1-27  |m/2z=406.08 (CyH5C10,=406.87) Sub 1-28  |m/z=333.06 (CyoH;,CINO,=333.77)
Sub 1-29  |m/2z=408.09 (CyH,7C10,=408.88) Sub 1-30 |m/z=333.06 (CyoH;,CINO,=333.77)
Sub 1-31  |m/2z=435.14 (CyH,CINO=435.95) Sub 1-32  |m/z=486.15 (Cs2Hz3CIN:0=487.00)
Sub 1-33  |m/2z=316.01 (Ci7H;5C1S,=316.86) Sub 1-34  |m/z=284.06 (Cy:H,5C10,=284.74)
Sub 1-35  |m/2z=336.16 (Cy3H5C1=336.90) Sub 1-36  |m/z=460.17 (CsHysCIN,=461.01)
Sub 1-37  |m/2z=422.05 (CyH;5C105=422.93) Sub 1-38  |m/z=450.12 (CsH;3C15=451.02)
Sub 1-39  |m/2z=375.08 (Cy3H1sCINS=375.91) Sub 1-40 |m/z=300.04 (Ci;H,3C10S=300.80)
Sub 1-41  [m/2z=326.09 (CyH1C15=326.88) Sub 1-42  |m/z=513.13 (CsHxCINS=514.08)
Sub 1-43  [m/2z=432.13 (C3HC10=432.95) Sub 1-44  |m/z=359.11 (Cy3H,sCINO=359.85)
Sub 1-45  [m/2z=434.14 (C3H5C10=434.96) Sub 1-46  |m/z=331.08 (CyHy,CINO=331.80)
Sub 1-47  |m/2z=523.17 (CyHoCINO=524.06) Sub 1-48  |m/z=483.18 (CsHzCIN=484.04)
Sub 1-49  |m/2z=305.94 (Cy,H,C1S;=306.84) Sub 1-50 |m/z=273.99 (CH;C10.S-=274.72)
Sub 1-51  [m/2z=326.09 (CyH1C15=326.88) Sub 1-52  |m/z=428.11 (CyH13D4C1N:S=428.97)
Sub 1-53  |m/2z=381.99 (CyH1C10,5,=382.88) Sub 1-54  |m/z=316.01 (Cy;H,5C1S,=316.86)
Sub 1-55  |m/2z=365.01 (CyH;2,CINS,=365.89) Sub 1-56  |m/z=289.96 (Cy4H;C10S,=290.78)
Sub 1-57  |m/2z=316.01 (Ci7H;5C1S,=316.86) Sub 1-58  |m/z=415.03 (CyHy,CINS;=415.95)
Sub 1-59  |m/z=422.05 (CyH;5C105=422.93) Sub 1-60 |m/z=349.03 (CyH;2CINOS=349.83)
Sub 1-61  |m/2z=424.07 (CyH,7,C10S=424.94) Sub 1-62  |m/z=425.06 (CyHisCINOS=425.93)
Sub 1-63  |m/z=541.13 (CssHCINOS=542.09) Sub 1-64  |m/z=557.10 (CssHzCINS,=558.15)
Sub 1-65 |m/2z=289.96 (Cy,H,C10S,=290.78) Sub 1-66 |m/z=258.01 (Cy4H;C10:=258.66)
Sub 1-67  |m/2z=310.11 (CyH1sC10=310.82) Sub 1-68  |m/z=408.10 (CseHi7,CIN,0=408.89)
Sub 1-69  |m/2z=273.99 (Ci,H,C10,5=274.72) Sub 1-70  |m/z=300.04 (Ci;H;5C10S=300.80)
Sub 1-71  |m/2z=349.03 (CyH;2,CINOS=349.83) Sub 1-72  |m/z=273.99 (CyH;C10,5=274.72)
Sub 1-738  |m/2z=300.04 (Ci7H;5C10S=300.80) Sub 1-74  |m/z=349.03 (CyH;2CINOS=349.83)
Sub 1-75  |m/2z=406.08 (CyH5C10,=406.87) Sub 1-76  |m/z=333.06 (CyoH;,CINO,=333.77)
Sub 1-77  |m/2z=408.09 (CyH7C10,=408.88) Sub 1-78  |m/z=409.09 (CoeHisCINO,=409.87)
Sub 1-79  |m/2z=525.15 (Cy5H.CINO,=526.03) Sub 1-80 |m/z=541.13 (CssHzCINOS=542.09)
Sub 1-81  |m/2z=316.01 (Ci7H15C1S,=316.86) Sub 1-82  |m/z=406.08 (CyH,5C10,=406.87)
Sub 1-83  |m/2z=336.16 (Cy3H5C1=336.90) Sub 1-84 |m/z=434.15 (CooHy3CIN,=434.97)
Sub 1-85  |m/z=424.07 (CyH1,C10S=424.94) Sub 1-86 |m/z=420.07 (CysH1,C15=420.95)
Sub 1-87  |m/2z=375.08 (Cy3H1sCINS=375.91) Sub 1-88 |m/z=482.06 (CuoH,sC10S,=483.04)
Sub 1-89  [m/2z=326.09 (CyH1C15=326.88) Sub 1-90 |m/z=437.10 (CosHzCINS=437.99)
Sub 1-91  |m/2z=432.13 (C3HC10=432.95) Sub 1-92  |m/z=359.11 (Cy3H;sCINO=359.85)
Sub 1-93  [m/2z=406.11 (CssH1sC10=406.91) Sub 1-94  |m/z=407.11 (CyHisCINO=407.90)
Sub 1-95  |m/2z=599.20 (C4HsCINO=600.16) Sub 1-96  |m/z=567.18 (CssH3CINS=568.18)
Sub 1-97  |m/2z=473.01 (CyHisCINS;=474.05) Sub 1-98 |m/z=441.06 (CyeH1sCINO:S=441.93)
Sub 1-99  |m/2z=493.16 (C;3HxsCINS=494.09) Sub 1-100 |m/z=591.15 (CysHosCIN5S=592.16)
Sub 1-101 |m/z=457.04 (CyHisCINOS;=457.99) Sub 1-102 |m/z=589.08 (CysH4CINS;=590.21)
Sub 1-103  |m/z=532.08 (CsHzCIN,S,=533.10) Sub 1-104 |m/z=533.07 (CyHzCINOS,=534.09)
Sub 1-105 |m/z=575.11 (CssHzsCINOS,=576.17) Sub 1-106 |m/z=532.08 (CsHxCIN,S,=533.10)
Sub 1-107 |m/z=589.13 (CsHzCINOS=590.14) Sub 1-108 |m/z=606.12 (CysH23CIN,0.5=306.84)
Sub 1-109 |m/z=667.17 (CysH3CNOS=668.25) Sub 1-110 |m/z=566.12 (CyeHa3CIN,0S=306.84)
Sub 1-111 |m/z=708.20 (CyH33CIN,0S=306.84) Sub 1-112 |m/z=798.21 (Cs3H35CIN,0.5=799.39)
Sub 1-113  |m/z=478.04 (CyeH11DsCINS3=479.08) Sub 1-114 |m/z=441.06 (CyeH;sCINO.S=441.93)
Sub 1-115 |m/z=493.16 (CsHzsCINS=494.09) Sub 1-116 |m/z=591.15 (CysHosCIN5S=592.16)
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[0227]
[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

SS=50dl 10-2402086

Sub 1-117 |m/z=457.04 (CyH1sCINOS;=457.99) Sub 1-118 |m/z=579.04 (CyH;oCIFNS3=580.15)
Sub 1-119  |m/z=532.08 (Cs2HsCIN,S,=533.10) Sub 1-120 |m/z=533.07 (CyHzCINOS,=534.09)
Sub 1-121  |m/z=501.08 (CyHsC1FNS,=502.06) Sub 1-122 |m/z=532.08 (CyHxCIN,S,=533.10)
Sub 1-123 |m/z=589.13 (Csol,,CINOS=590.14) Sub 1-124 |m/2z=516.11 (CsHxCIN,0S=517.04)
Sub 1-125 |m/z=667.17 (Cy45H3CINOS=668.25) Sub 1-126 |m/z=566.12 (C36H2:CIN,0S=567.10)
Sub 1-127 |m/2z=606.19 (C4H3CIN,S=607.21) Sub 1-128 |m/z=708.20 (Cy7H33CIN,0S=709.30)
Sub 1-129  |m/z=324.00 (CysHsC10.5=324.78) Sub 1-130 |m/z=683.17 (CysH3,CINO,S=683.25)
Sub 1-131 |m/z=426.06 (CysHi5CIN,0S=426.92) Sub 1-132 |m/z=506.02 (CyH;5C10,5,=507.02)
Sub 1-133  |m/z=366.01 (CyoH;;CIN:S,=366.88) Sub 1-134 |m/z=399.05 (CyH;4CINOS=399.89)
Sub 1-135 |m/z=465.10 (CyolyCINOS=466.00) Sub 1-136 |m/2z=591.15 (CssHasCIN;S=592.16)

b 29| A oA

47 WhgA 19] sub 2 8] wheA) 20] whg ARl olal S 5 Qlout, olo] @AHE Qe ohh,

Pdy(dba); /P(t-Bu); 1
tBuONa B
Ar'—Br + H,N—AP? - HN
Toluene \Arz
Sub 2
1. Sub 2-2¢] A4
s Pd,(dba)
P(t-Bu}s “
. O __ tBuONa O @
- Br Toluene

Sub 2-2

Dibenzo[b,d]thiophen-2-amine (20 g, 100 mmol), 4-Bromo-1,1'-biphenyl (16.4 g, 70.3 mmol), Pd,(dba)s

(2.76 g, 3.01 mmol) ® t-BuONa (19.3 g, 201 mmol)E GTovlgZelxdo] ¥ ¥4 EF4 (335 mL)ol =
<, P(t-Bu); (50wt% Sol.) (2.44 mL, 6.02 mmol)= H7}3}aL, 50TCANA 2A1ZF 71 7FE 2 wRkskglok. Wt

T4 9 5, A2 ¥4t (Clot =2 FEd. £2d 77152 NgS0,2 Axsta §53 5, 449 3}

2o 272 49 (Hexane @ CHCl, = 3:1) R A2 (EFM)sto] A= 20.2 g (58 82 95 LA,

oo 9

t

2. Sub 2-18¢] A
o B PA(PPh, /NaOH PEELSE.E;; 0 D
’ %H) THF [ H,0 O D ) H2N Toluene @ Q
cl ? NH

Sub 24-18 Sub 2-18

(1) Sub 2-1-18 %A

4-Bromo-1-chlorodibenzol[b,d]furan (25 g, 88.8 mmol), Phenylboronic acid (8.7 g, 71.0 mmol) % NaOH
(7.1 g, 178 mmol)& FvuetZela=o] Y THFE (296 mL) 9 & (74ml) 2 391 3o, Pd(PPhs), (3.1 g, 2.66
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[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

SE=5061 10-2402086

moD) & A7k, shdste] 6412 7 B R wwsch. we F2 sl
= 7 A

Eot 28 FET F, F7I5E TUste] MgSO.= Axst

Z}sfo] o gdolA E o]
g7 A (Hexane

(2) Sub 2-18 A
1-Chloro-4-phenyldibenzo[b,d]furan (15.2 g, 54.5 mmol), [1,1'-Biphenyl]-4-amine (12.0 g, 70.9 mmol),
Pd2(dba)3 (1.50 g, 1.64 mmol) 2 t-BuONa (10.5 g, 109 mmol)E SulebZelize] @i F4 EFql (182
mL)ol =9 2 P(t-Bu)3 (50wt% Sol.) (1.32 mL, 3.27 mmol)& A7}sla, 110CoNA 2A17F 7FF 7} 2 wwk
stdth. Bks FZ2 gl 3 AL W7 (L9 B2 FE3d. 283 77158 MgS0,2 AR 553

T, AdE e He7b2 A9 (Hexane © CHCL, = 3:1) R AZH(EFA)ste] Y= 15.3 g (581 6

v

y -

oo

3. Sub 2-389] A

Pd,(dba); S
5 P(tBu)s
NH,
t-BuCN
Er Toluene

Sub 2-38

3-Bromobenzo[b]naphthol[2,3-d]thiophene (20 g, 63.9 mmol), o}d ¥ (8.9 g, 95.8 mmol), Pdy(dba)s (1.75 g,

8
1.92 mmol) ¥ t-BuONa (12.3 g, 127 mmol)E T oulgZglxe] YWa ¥4 53¢l (213 mL)ol ¥ ¥, P(t-
Bu); (50wt% Sol.) (1.55 mL, 3.83 mmol)S H7}slaL, 70CelA 247F g 9 wdksiTh. Whg F A

=
Aol ey} Hke 74 ol & AL JWztsle] uAE Ay sk, 283 A4S o-Dichlorobenzeneo| 7}
dste] =<l & 8NS EEl(charcoal ) S x3s A7t A8 2D AAASYTE. Sub 2-38 19.1 g (F&: 92
BS AU},

Sub 200 b BFEe A theat gout, oo @RuE Ae ohd,

0

Sub 25

:
%

O’Q@QO
O
and

Sub 28 Sub 2-10

;
€
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[0245]

[0246]

&
ola
ot °
“ ¢
@Q Ogg
A B
&
s .
A § )
O
-
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Sub 219

&
B

Sub 2-20

of 10-2402086



[0247]

[0248]
[0249]

[0250]

Sub 24

I

ass

s
J

Sth 2446

obef 3 2= Sub 20 k= s}etE ] FD-MS #he dEbd Aol

Sub 247

Sub 2-38

N

Sub 248

ooy

Sub 2-3

b 249

S=S061 10-2402086

L)

o o

f ooy,

2
t

T

sl

4
5

»

:
8

* 2

s E FD-MS sl3t= FD-MS

Sub 2-1  |m/2z=275.08 (Cys1sNS=275.37) Sub 2-2  |m/z=351.11 (CyH;;NS=351.47)
Sub 2-3  |m/z=335.13 (CyuH;:NO=335.41) Sub 2-4  |m/z=361.18 (CyHzsN=361.49)
Sub 2-5  |m/2z=325.09 (CyH1sNS=325.43) Sub 2-6  |m/z=385.15 (Cusll;sNO=385.47)
Sub 2-7  |m/z=385.15 (Cysl1NO=385.47) Sub 2-8  |m/z=483.20 (CayHysN=483.61)
Sub 2-9  |m/z=351.11 (CyyH;NS=351.47) Sub 2-10  |m/z=259.10 (CysH;sN0=259.31)
Sub 2-11  |m/2z=325.09 (CyH1sNS=325.43) Sub 2-12  |m/z=401.12 (Cysll;eNS=401.53)
Sub 2-13  |m/z=361.18 (CyH.:N=361.49) Sub 2-14  |m/z=401.12 (Cysll;eNS=401.53)
Sub 2-15  |m/2z=259.10 (CysH1sNO=259.31) Sub 2-16  |m/z=410.18 (CsolsN,=410.52)
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m/z=427 .14 (C30H21NS:427 . 57)

SS=50ol 10-2402086

m/z=411.16 (CsHzNO=411.50)
m/z=485.21 (CyHyN=485.63)
m/z=335.13 (C5H2NO=335.41)
m/z=259.10 (CyH13NO=259.31)
m/z=349.15 (Cy5H1gNO=349.43)
m/z=351.11 (CyHNS=351.47)

Sub 2-18
Sub 2-20

Sub 2-22
Sub 2-24
Sub 2-26

Sub 2-17

m/z=401 .12 (C28H19N82401 . 53)

m/z=391 .14 (C27H21NS:391 . 53)

Sub 2-28
m/z=259 .10 (C18H13N02259 . 31)

Sub 2-19

m/z=351 11 (C24H17NS:351 . 47)

Sub 2-30

Sub 2-21

m/z=361.18 (Cy7Hy3N=361.49)
m/z=349 11 (C24H15N02:349 . 39)

Sub 2-32

Sub 2-23

m/z=407 17 (C31H21N:407 . 52)

m/z=427 .14 (C30H21NS:427 . 57)
m/z=325.09 (CyH;5NS=325.43)

Sub 2-34

Sub 2-25

m/z=375 .20 (C28H25N:375 . 52)

Sub 2-27

m/z=351 11 (C24H17NS:351 . 47)
Sub 2-36
m/z=474 17 (C34H22Nzo:474 . 56)

Sub 2-38

Sub 2-29

m/z=325.09 (CyH;5NS=325.43)
m/z=335 .13 (C24H17NO:335 . 41)

Sub 2-40

Sub 2-31

m/z=219 .10 (C16H13N2219 . 29)

m/z=410 .18 (C30H22N2:410 . 52)
m/z=513 17 (C37H23N02:513 . 60)

Sub 2-42

Sub 2-33

m/z=351 11 (C24H17NS:351 . 47)
Sub 2-44

Sub 2-35

m/z=285 .15 (C21H19N:285 . 39)
m/z=352 .10 (ngHmNzSZSSZ . 46)

Sub 2-46

Sub 2-37

m/z=285 .15 (C21H19N:285 . 39)
m/z=334 .15 (C24H18N2:334 . 42)

Sub 2-48

Sub 2-39

m/z=407 17 (C31H21N:407 . 52)
Sub 2-50

Sub 2-41

m/z=319 .14 (C24H17N:319 . 41)

Sub 2-43
m/z=245 .12 (C18H15N:245 . 33)

Sub 2-45
m/z=407 .13 (C27H21NOS:407 . 53)

Sub 2-47
m/z=2 10.08 (C13H10N20=2 10. 24)

Sub 2-49

[0252]
[0253]

{0,
&r ¢

Fdy{dba};
PitBuiy
tBuONa

Toluene
P-2

111. F%3¢5 (Final products)e] A A
1. P-29] §44
s
|-m

S
Q
S - d
a Cl
Sub 2-2
Sub 1-2 (10 g, 36.4 mmol), Sub 2-2 (12.8 g, 36.4 mmol), Pds(dba); (1.00 g, 1.09 mmol) 2 t-BuONa (7.00
ol &, P(t-Bu)s (50wt% Sol.) (0.88 mL,
el &, A W7tsle] CHCl,
714 A9 (Hexane :

Sub 1-2
[0254]
[0255]
g, 72.8 mol)& TowbEEERAA Yan e Sl (121 mb)el| 5
2.18 mmol)E H7F8t3, 110CoNA 4A7F 71k 71 2 wubkslgioh, wke 24 3+
0,2 Azt s §, 449 sg=e 4
A
N

W O
Toluene S\ @
N
'y &
P-16

g BR FEIT. BT F715S Mg
CHCl, = 4:1) 2 ARSI P25 15.2 g (& 72 %)

Qs RO
SO
g

2. P-169 §Ad
|

Sub 2-2
Sub 1-16 (7.0 g, 13.9 mmol)™} Sub 2-2 (4.9g, 13.9 mmol), Pds(dba); (0.38 g, 0.42 mmol), t-BuONa (2.68

[0256]

Sub 1-16
— 45 —

[0257]
[0258]



[0259]

[0260]
[0261]

[0262]

[0263]
[0264]

[0265]

[0266]
[0267]

[0268]

SS=501 10-2402086

g, 27.9 mmol), ¥4 EF< (46 mL) ¥ P(t-Bu)s (50wt% Sol.) (0.34 mL, 0.84 mmol)S A7) P-12] sl u}
2} gAste] P-16S 7.5 g (&: 66 %) LA},
3. P-79¢ A4

Pdz{dha)
P{tB )
t-BuONa N
—_—

Teluene

Sub 1-79 Sub 2-31 P-79

Sub 1-79 (5.0 g, 9.51 mmol)3} Sub 2-31 (3.1g, 9.51 mmol), Pd.(dba)s (0.26 g, 0.29 mmol), t-BuONa (1.83
g, 19.0 mmol), F4 EF4 (32 mL) 2 P(t-Bu)s (50wt% Sol.) (0.23 mL, 0.57 mmol)< A+7] P-12] Whgo] u}
Z gAdste] P-792 4.4 g (58 57 %) AAUTh.

4, P-1049 A

0
) g 3D e QL CC, SR
@EI@ GO e A I@"@
@ O e

Sub 1-104 Sub 2-36 P-104

Sub 1-104 (10.0 g, 18.7 mmol)3} Sub 2-36 (7.63g, 18.7 mmol), Pd.(dba); (0.51 g, 0.56 mmol), t-BuONa
(3.60 g, 37.5 mmol), F< E5F4d (62 mL) 2 P(t-Bu); (50wt% Sol.) (0.45 mL, 1.12 mmol)& A}7] P-19] W
ol wrel FAste] P-1042 12.5 g (58 74 %) DT,

4. P-125¢ A

- Q.0

0 Ppﬁ}zg_gba}}a
uj3
tBuONa
" O Toluene
HN
Sub 1125 Sub 2415

S, 7)ok 2o FAelel meh AxE Eouwel B3 p-1 ulx p-l44e] FDNS ghe s ® 33 2o,

st FD-MS 33t & FD-MS
P-1 m/z=605 . 09 (C33H23N053:605 . 79) pP-2 m/z=589 . 12 (C38H23N0282:589 . 73)




SS90l 10-2402086

P-3  [m/2z=625.24 (CyH3sNOS=625.83) P-4 |m/2z=749.29 (Cs53H5oN55=749.98)

P-5  [m/2z=579.08 (C3HsNOS3=579.75) P-6  |m/z=665.18 (Cy5H3:NOS,=665.87)
P-7  |m/z=714.18 (C4sH3N.0S,=714.90) P-8  |m/z=737.18 (C5H3NOS,=737.94)
P-9  [m/z=631.15 (C4HyNS;=631.87) P-10 |m/z=664.16 (CyHzsN,0S,=664.84)
P-11 |m/z=711.17 (CyoHzNOS,=711.90) P-12  |m/z=714.18 (CysHzN,0S,=714.90)
P-13  |m/z=749.28 (CsH3NOS=749.97) P-14 |m/z=714.18 (CysHzN,0S,=714.90)
P-15 |m/z=674.24 (CyH3N,0S=674.86) P-16 |m/z=816.26 (Cs:HyN»S,=817.08)
P-17  |m/z=529.06 (CsH;sNOS;=529.69) P-18 |m/z=573.14 (CysH2N03S=573.67)
P-19 |m/z=609.27 (C4H3sN0=609.77) P-20 |m/z=733.31 (Cs3H3N30=733.92)

P-21  |m/z=563.10 (CsHzNO,S,=563.69) P-22  |m/z=649.21 (CysH;N0,S=649.81)
P-23  |m/z=698.20 (CysH3N:0.5=698.84) P-24 |m/z=771.22 (CssH3N0,S=771.93)
P-25 |m/z=615.17 (CyHzNOS,=615.81) P-26 |m/z=648.19 (CyHzsN,0,5=648.78)
P-27 |m/z=695.19 (CyoHzN0,S=695.84) P-28 |m/z=698.20 (CysHzN,0,5=698.84)
P-29 |m/z=733.30 (CsH3NO,=733.91) P-30 |m/z=698.20 (CysHzN,0,5=698.84)
P-31 |m/z=658.26 (CyH3N:0,=658.80) P-32  |m/z=801.28 (CsHsN;05=802.01)
P-33  |m/z=555.11 (CssHssNSs=555.77) P-34 |m/z=599.19 (CyHzN0,S=599.75)
P-35 |m/z=635.32 (CyH,;1NO=635.85) P-36 |m/z=785.38 (CssHsN3=786.04)

P-37 |m/z=711.17 (CyoHzNOS,=711.90) P-38 |m/z=799.29 (CssH;1NOS=800.03)
P-39 |m/z=724.25 (C5H3N,05=724.92) P-40 |m/z=747.26 (CsH3:NOS=747.96)
P-41 |m/z=641.22 (CyH3sNS,=641.89) P-42  |m/z=887.33 (CsHisN;5=888.15)

P-43  |m/z=721.24 (CsH3sNOS=721.92) P-44  |m/z=724.25 (C5HsN,05=724.92)
P-45 |m/z=759.35 (CsHysNO=759.99) P-46 |m/z=696.22 (CyoH3:N,05=696.87)
P-47 |m/z=746.29 (CsH3N:0,=746.91) P-48 |m/z=798.31 (CssHaN25=799.05)

P-49  |m/z=697.10 (CyHzNS,=697.95) P-50 |m/z=649.17 (Cy4H:N0;S=649.76)
P-51 |m/z=691.24 (CysH3NS,=691.95) P-52  |m/z=877.34 (CesHsoDsN;S=878.14)
P-53  |m/z=697.12 (Cy4HzN0O,S;=697.89) P-54 |m/z=615.17 (CyHzNOS,=615.81)
P-55  |m/z=690.22 (CyH3N2S,=690.92) P-56 |m/z=695.10 (CyH2sN0»S;=695.87)
P-57 |m/z=707.18 (CyH3NS;=707.97) P-58 |m/z=728.20 (CyoHs:N,05,=728.93)
P-59 |m/z=761.28 (CsH3NOS=761.98) P-60 |m/z=664.16 (CyH2sN,0S,=664.84)
P-61 |m/z=739.20 (C5H33NOS,=739.95) P-62 |m/z=780.23 (Cs3HzeN,0S,=781.00)
P-63 |m/z=830.24 (CsH3N,0S,=831.06) P-64 |m/z=780.23 (Cs3HzeN,0S,=781.00)
P-65 |m/z=681.13 (CyHzNOS;=681.89) P-66 |m/z=633.19 (CyHN0,=633.70)

P-67 |m/z=675.26 (CysH3NOS=675.89) P-68 |m/z=857.34 (Cs;Hi3N30=858.06)

P-69 |m/z=589.12 (CssHz3N0»S,=589.73) P-70 |m/z=599.19 (CyH2N0,S=599.75)
P-71 |m/z=674.24 (CyH3N,0S=674.86) P-72  |m/z=679.13 (CyH2:N05S,=679.81)
P-73  |m/z=691.20 (CyH33NOS,=691.91) P-74 |m/z=662.20 (CysHzN,0,5=662.81)
P-75 |m/z=745.30 (CssH3oNO,=745.92) P-76 |m/z=648.19 (CyHzsN,0,5=648.78)
P-77 |m/z=723.22 (C5H33N0,S=723.89) P-78 |m/z=764.25 (Cs3HseN:0,5=764.94)
P-79  |m/z=814.27 (CsH3N:0,5=815.00) P-80 |m/z=764.25 (Cs3HseN,0,5=764.94)
P-81 |m/z=707.18 (CyH3NS;=707.97) P-82 |m/z=781.26 (CsH3:N0,=781.91)

P-83 |m/z=701.31 (C5H,;sNS=701.97) P-84 |m/z=883.39 (CestoN3=884.14)

P-85 |m/z=739.20 (CsH33NOS,=739.95) P-86 |m/z=719.23 (CsH3:NOS=719.90)
P-87 |m/z=700.29 (CsoHsoN2S=700.94) P-88 |m/z=705.18 (CyH13N0»S,=705.89)
P-89 |m/z=717.25 (CsH3NS,=717.99) P-90 |m/z=750.27 (Cs3HssN,05=750.96)
P-91 |m/z=771.35 (CssHysNO=772.00) P-92 |m/z=674.24 (CyH3N,05=674.86)
P-93  |m/z=721.24 (CsH3sNOS=721.91) P-94 |m/z=762.27 (CsH3N,05=762.97)
P-95 |m/z=888.32 (CsH1uN,0S=889.13) P-96 |m/z=790.30 (CssHyaN,05=791.03)
P-97 |m/z=712.11 (Cy4HzeN2S,=712.96) P-98 |m/z=664.18 (CyHzsN,055=664.78)




[0270]
[0271]
[0272]

[0273]
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[0275]
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[0277]
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P-99 |m/z=867.36 (CeHioN35=868.16) P-100 |m/z=814.28 (CseHssN;05=815.01)

P-101 |m/2z=770.17 (CsHsoN20:5,=770.92) P-102 |m/z=812.20 (Cs3H3sN20S5=813.06)
P-103 |m/z=847.21 (Csell3N3S;=848.11) P-104 |m/z=904.26 (Cg3HyN:055,=905.15)
P-105 |m/z=814.21 (Cs3H3N:0S:=815.08) P-106 |m/z=755.21 (CsoHssN:0S5=755.95)
P-107 |m/2z=838.30 (CgoH42N-05=839.07) P-108 |m/z=739.23 (CsoHsN:0,5=739.89)
P-109 |m/2z=890.30 (Cg3Hs2N:0,5=891.10) P-110 |m/z=855.24 (CseHsN:;05,=856.07)
P-111 |m/2z=841.31 (CsHysN;05=842.07) P-112 |m/2z=931.32 (CgsHysN:0,5=932.15)
P-113 |m/2z=717.14 (CysHosDsN2S,=856.07) P-114 |m/z=664.18 (C4H2sN:0;5=664.78)
P-115 |m/z=742.34 (Cs3HiN2S=743.03) P-116 |m/z=814.28 (Cssl3sN,05=815.01)

P-117 |m/2z=895.23 (CgoHs7N20:5,=896.10) P-118 |m/z=830.19 (Cs3HssFN,0S,=831.05)
P-119 |m/z=847.21 (Csell3N3S;=848.11) P-120 |m/z=904.26 (Cg3HyN:05,=905.15)
P-121 |m/2z=740.18 (CyHssFN:S3=740.97) P-122 |m/z=755.21 (CsoHssN:0S5=755.95)
P-123 |m/2z=838.30 (CgoH2N-05=839.07) P-124 |m/z=739.23 (CsoHsN:0,5=739.89)
P-125 |m/2z=890.30 (Cg3Hs2N20,5=891.10) P-126 |m/z=855.24 (CseHsN:05,=856.07)
P-127 |m/2z=905.34 (C4Hs7N505=906.16) P-128 |m/2z=931.32 (CgsHysN:0,5=932.15)
P-129 |m/2z=573.12 (C3sHusNOS,=573.73) P-130 |m/z=742.25 (Cs5H3sN2S»=743.00)

P-131 [m/z=842.21 (Cs7H3iN50,5,=843.03) P-132 |m/z=661.12 (C43HyNO,S;=661.85)
P-133 |m/2z=640.13 (C4iH2uN20,5,=640.78) P-134 |m/z=857.27 (CsgHsoN:03;5=858.03)
P-135 |m/z=724.23 (Cyl3:N,05=724.88) P-136 |m/z=805.17 (CssH51N0355=805.97)
P-137 [m/2z=800.29 (Cs7HyoN,0S=801.02) P-138 |m/z=801.28 (CssHsN:05=802.01)

P-139 |m/2z=591.11 (CsgH2sNS3=591.81) P-140 |m/z=529.06 (CsH;gNOS;=529.69)

P-141 |m/2z=665.16 (Cy3HoN;0S,=665.83) P-142 |m/z=714.18 (CysH3N0S,=714.90)
P-143 |m/2z=764.25 (Cs3HseN20.5=764.94) P-144 |m/z=916.36 (CesHigNyS=917.19)

o B A B 1 | B g

(AAd 1) FA {7 A7EF22 (LFHRET)

2 o] SRMES WS B4R ARt BAE Wi wEr §711A g aAE Agtssit.
WA fg 7l GAE IT0OZ (%) Aol 4,4',4" ' -Tris[2-naphthyl(phenyl)amino]triphenylamine (°]3},
2-TNATA) S 60 nm FAZ FZ 23l @%#%%%-ﬁﬂﬂ ﬁ,”ﬂ ﬂizmz;%ﬂ BETE ﬂ%%iﬁ
N,N'-bis(1-naphthaleny!l)-N,N'-bi -(1,

ZAse AEFEEE YA

oloj A | AV HAFLEFT Ao B dhgo 3E P-1S 20nm FAR AFSEEte] dRR TS AT &
7] @FHEZ= Ak 4,4'—N,N'—d1carbazole—b1phenyl (o]3}, (BPYE =2E EA £38}aL, bis- (1—
phenylisoquinolyl)iridium(Ill)acetylacetonate (°]3}, (piq)slr(acac))s& =¥

2 =3gto 2 A7) g BxE 9o 30mm FAZ AFFHste] H3HS FAEIT.

6
’U
=
@
j=1
<
/-\

| W33 Aboll (1,1'-biphenyl-4-olato)bis(2-methyl-8-quinolinolato)aluminum (©]3}, BAlg)S 10
m FAR AFFARE] HAIAASFTS A, A7) AFAAS Aol tris-(8-hydroxyquinoline)aluminum
(o3t "Algs"= ¢F713H) S 40 nm FAR JAFSEst ARFESS FASSITT.

ol dRAE Uz F£9¢ LiFE 0.2mm FAR ZFste] AAFAES FAsta, o]oA AlS 150 nme] F
E =]

Az FHete] §3¢ GABORA FANEFLAE Az,
(A el 2) WA (AAE 17)



[0280]

[0281]

[0282]

[0283]

[0284]

[0286]

[0287]

47) ANd 19 wYnES B4 B dyge] s3E Pl o)
47 AN 13 QS PHow § ;

7] AAld 1-17 2 dlace)] 16 wep AlzE F71A7 g ARRE Ehfolol s ARHGE it ZEFHAXA
(photoresearch)AFe] PR-6500.2 A7|¥3(EL) EAS SAsg oy, 1 =4 25 OOcd/m 715 3ol W
AtolAd Aol A A xzE = A GHE F8 195 FHS AU, 7] % 45 A AR 2 HUisk AE
R
F 4
3= Voltage | Current | Brightness | Efficiency | Lifetime CIE
) Density (cd/mz) (cd/A) T(95)
(mA/cm) X N

Bl (1) [H3sE 1 6.1 19.8 2500.0 12.6 80.7 0.63 ] 0.33

AA A (1) P-1 4.9 11.8 2500.0 21.5 113.9 0.62 [ 0.32

24 (2) P-3 4.9 12.8 2500.0 18.6 113.5 0.64 |1 0.32

A4 (3) P-8 5.2 12.6 2500.0 17.5 114.2 0.60 | 0.31

/‘]/\101](4) P-12 5.1 14.6 2500.0 17.4 106.2 0.62 | 0.33

A A4 (5) P-20 5.0 13.7 2500.0 20.7 107.4 0.63 | 0.34

2 A4 (6) P-22 5.0 13.1 2500.0 18.7 112.1 0.63 ] 0.33

A A (7) P-29 5.1 12.0 2500.0 18.3 113.6 0.63 ] 0.34

2 A4 (8) P-31 5.2 14.1 2500.0 18.1 106.9 0.62 |1 0.31

A4 (9) P-56 4.9 14.5 2500.0 17.6 103.2 0.60 | 0.34

A Ao (10) P-66 5.1 12.4 2500.0 17.5 113.9 0.61 | 0.34

A A4 (11) P-97 5.1 15.4 2500.0 18.0 111.8 0.62 ] 0.31

A4 (12) P-102 5.3 15.3 2500.0 16.9 108.1 0.60 | 0.32

A Ao (13) P-107 5.2 13.9 2500.0 16.0 112.1 0.60 [ 0.32

A Ao (14) P-117 5.2 14.8 2500.0 16.7 107.4 0.63 ] 0.32

A Ao (15) P-136 5.4 14.6 2500.0 16.6 111.2 0.64 ] 0.32

A A4 (16) P-137 5.3 15.6 2500.0 17.9 109.2 0.63 ] 0.33

AA A (17) P-139 5.3 13.9 2500.0 17.0 109.8 0.65 ] 0.33
A7) # 49 AFEREH & F o], B I {fUA7|dHaAE ASE YFRET AEE ALESt KA
T AAE AES A9, HuERtE 18 ARSS vladRrn §r) A7 RgaAe] FEAEES WHE IS
Bok oluEt W &Y S dA-3 ML F deS & F ATt
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