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olo] EIES AT F ). FAFOoRE FEQ Au EBE Cul, IT0(QF F4 A38E), Sn0, 2 Zn0%} &

£ An4g ARE 5 4 A, FF 28] FAE 10 WA 2000 7 e E

®ouae] §olAAM R s &3 ARZAE doV v AgrE 2= T4, FE, A7) 454 SHE
L oolo BHRLS ALY ¢ Atk FAHOZE Na, Nak FF, 24, vtadl%, OF, AF 99, AF, &
2ok, vodle B, LRy #BS 5 4 Aok oldlel, LRER/A, FE/E, e/ E
= onldl4/QE SR AeE 4 Y. 83 Ee] FAE 10 A 200m 7F vhA s

o
N
£
D
X
- 1
ol
o
T
o
ox
o
m

71 EL axte] R Ess 5 =& v s 100 o)del FF S M=
sol mhgkAsith. A= AEAGE vk #ﬂﬂ Q/mn olsteltt. d=e] FAE 10nm WA lem, Rk
vhetA el 10 WAl 400mm otk ol# @t A= S 7S H ), e 1S A PW) S T1ESH

S 4 7 Ak
AE T% EA2A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesulfonate (PEDOT:PSS), N, N’ -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD), N,N'-t]=d-N,N'-t](3- vﬂ‘%ﬂé) 4,4'-tJo}un]HJd(TPD), N,N'-t#d-N,N'-tj}
Ze-4 4'-tjotrnlald, NN N'N'-HEet-p-52-4,4'-t]opv|=nlsd, NN N'N'-s|Etad-4,4'-t]ofr] =
vlsEd, =9 (11)1,10,15,20-8| E2}9 g_—21H,23H—iulEJ S 2 29 (porphyrin) SHgHE FEA, T4 £
S il Elaiy 3apobl & Zte TEA, L 1-H 2 (-t -p-gdobu s ) A S =80
NN N-EF(p-EZ)otdl, 4, 4", 4'-E=N-(3- g d)-N-s| ot = | Eg] s detnls} e Egjotdobdl
=A, N-didvtEnE 9 Fejuidrtan g 22 vtEnE feA, Fad TgrAeld, FEEEmAlobdit
2 zeeAold fRA, AEPHAE ofl fEA|, dlopulzgulAl frmAl, WIS ]':LO]'“L‘Jr ZEd vl
s}

sgEe HEA, ¥ BUUT 5 F 5 At

24 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-Ujo}d A& F%

2
_|>~_I‘
4

ofy
M
mﬁ

(PyPySPyPy), HZFQ g UlolE|= 3}3E-(PF-6P), Octasubstituted cyclooctatetraene 3¢ (C0Ts)S & <

dye] fAANRRA ddold, A FAF, A% F5F, AT £EF 2 4F FYFES D SF
o St oldel FHE WHEE BY Fow FYRAY, i 45 AFH, Fold TRe) HTBL W
= uge) Fow PAE & At
WHAREA AT B FF FYAR, IFINA, dolA Ak, §7] ALy R FY LHE AL F
Fodn. FA"oRE, shEA RHE, ErusAelsA RHE, shlEA TrAuSAels 3EE,

bis((3,5-difluoro—4-cyanophenyl)pyridine) iridium  picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), STEZRA, #AGE, I, Z4, AL, z=2d, F24d 9 FAyz=1] 22 Zolznt
g 3=, AL S 22 S2uvdd sEE, 1,4-v2 C-vEagE)A, 1,4-0]12=U-md 2= E)daA,
1,4-0 2 (4-HEd-5-3d-2-S A WA, 1, 4-02G-A9-2-SAE ) MA, 2 50 A6t E-2- =S AE
Aol e, 1,4-vod-1,3-FEltql, 1,6-t3d-1,3,5-A E 4, 1,1,4,4-e| Egod-1,3-FElr] <z} 2
ﬁzﬂﬁ‘;‘ﬂlol”% AEdoly, &4l %Eiﬂ &5 FA, ek A4 fAjoledg e Ad tAjoledg

dAArtolo e Ma  ZgdeE M ZulzorEAl A, FAHE AAk FlERsagg A Hgd As 2
AR Bk, el f A, AuR é}%} , SAHRE Bk & = 4

Boabgol 7] BL A2 PAsE 24 F2 1E 3%, 29 34 £ Aagd g IAE wye §sio
Hreto 2 GAATIAY, ZF Sl A EE AlEE olEdte] AT v ol 745l HEAel wEA =
SEE ARE glom, Az S0 weh &gt A= = gloy, BE 2nm WA 5,0000me] WA AA
2 v

w2l mE f7AAE S e Ae SR oste gdd 4 gleme, v gy o] it
#atar, A& (pin hole)o] 79| gl #A WMo g folap/] A& = = FHel st
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[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

SE5451 10-1498969

(2440

olsh, AANE s}oq woagel We f7AANGLAE SR 2 olF EITE AUIAARFAA A%

WEe Hg PAMeR ARath aed ol dAE A% AemA ofd olstel B wel Wit BREE
Al ohuie,

Ao 10 shehe 1 94

(1) Axd 1-1: =7kA 1-1 34

S.
oK NHz
j . Br\© STBT. P-tBu3, Pd
Br Br >
{ ﬁ Toluene
S
Q"N
i/
Br HNGNH Br
1-1

4,7-dibromo-7aH-benzo[d][1,2,3]oxathiazole(10g, 0.0336mol, =)ol 2-bromoaniline(12.16g, 0.0707mol,
sigma aldrich)®} ZviPd2(dba)3(0.616g, 0.00067mol, P& Tech), t-buthyl phosphine(0.272g, 0.00134mol,
Tl EFAE 200ml WAL AAZE o]} AAxst A BFSIGITE. W EFES WA F ES 9 &
& W 3171kl TolueneZd F=& ¥ MgSOs AFE % AA & FFste] ZH At FHA 1-15 8.71e(F

& 54%) 53T}

v

(2) Az 1-2: 1-2 F3HA] 34

S. S.
0" N 0" N

] 5% Pd2(0Ac)2. 10% PCy3 !
Br, HN NH Br > HN Q NH
' e O
1-2

=74 1-1(8.71g, 0.018Imol)ell Pd2(0Ac)2(0.2041g, 0.0009mol, P&H Tech), PCy3(0.5099g, 0.0018mol,
=), MeCN(HHAEF)ES 150ml a1 24A1 7 F¢F A4 3F 100CoA] wgkslgct, whe E385 Ale Wzt 5
o] B3} Methylene chlorides WkS &ulsk whE H7}8Fo] Methylene chlorideZzid] ¥ MgSO.E AFg3te] A%

T FE3] ColummA A 3] F7HA] 1-222 . 71g(58 47%) 5319 ).

1-1

(3) Azl 1-3: kA 1 944

a

=204 1-2 (2.71g, 0.0085mol)e} bromobenzene (3.22g, 0.0205mol, sigma aldrich)S EF< 80ml)el] ¥&
%, Pd(dba)2 (0.1173g, 0.0001mol, P&H Tech), tri(t-butyl)phospine (0.0207g, 0.000lmol, T=F), ATU-3FE
A S AFo] = (NaOtBu) (2.46g, 0.0256mol, )2 9, A4 3F o 100°C°ﬂ*1 13AIF WHE3ieh. #7155
23t % (methylene chloride : water) MgSO,E =g}o] A7l ¥ F=3tt. EFAd Zof aAxoz A 4AA 3

s3E 1S 3.41g(F& 85%) 53Tt

M —11::

2
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[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

SE5451 10-1498969
H-NMR (200MHz,CDCls): 6 ppm, 1H(4.5/S, 7.25/D, 7.62/M, 8.08/M, 8.55/M) 2H (7.45/M) 3H(7.33/M) 4H
(7.50/M ,7.58/M)

LC/MS: m/z=4700 (M+1)']

A SEHE 2 9

(1) Axd 2-1: =7+A 2-1 A

N’S‘N

NN NH. r
S . Br < STBT. P-tBu3. Pd Br HNONH Br
e - B

2-1

4,7-dibromobenzo[c][1,2,5]thiadiazole(10g, 0.034mol , sigma  aldrich)el 2-bromoaniline(12.28g,

0.0714mol) ¢} =mjPd2(dba)3(0.62g, 0.0006mol), t-buthyl phosphine(0.275g, 0.0013mol)o] E&F S 250ml

Y 4AZE o) A& SlellA] FRFElY. vES ERES WA & BS 9kg SulnrE HUESke] Toluene
3] ]

S FE F NS0y Abgstel & A F sFHeta 2y AAlstel T 2-15 8.42g(F& 52%) T

(2) Az 2-2: FkA 2-2 FA

Se S,
B N\ 5

p 5% Pd2(0Ac)2. 10% PCy3
Br. HN NH Br HN Q NH
@ 100°C, 1 day O O
.,

I 2-1 (8.42g, 0.0176mol) © Pd2(0Ac)2(0.198g, 0.0008mol), PCy3(0.496g, 0.0017mol), MeCNE 120ml

17F B¢t A4 3 100CoNA wnkskict, wks 2358 A2 W7 3to] &3 Methylene chlorideg Wb
W& Wk H71sle] Methylene chlorides#] ¥ MgSO4E Alg3sle]l A% ¥ 5%31 ColumA Al 3t &
| 2-25 2.66g(5&48%) TS5t

ri
X

&)
=~
~

L oo ot off
oo K

X

(3) Az 2-3: 3}5t= 2 94

S, .S,
NN NN
s ) . w
STBT. P-t-Bu3, Pd
HN NH o+ Br@ N
Toluene, 100°C 13H O O

=704 2-2(2.66g, 0.0084mol)¢}  bromobenzene  (3.19g, 0.0203mol)S EF<  60mle] e  H,
Pd(dba)2(0.116g, 0.0001mol), tri(t-butyl)phosphine(0.0206g, 0.000Imol), ZAU-2E]H-23-Alo]=(NaOtBu)
(2.44g, 0.0254mo1)& Y1, ZAA 357 3 100ToNA 13417+ WH-G A AT

(¢

32
r“
4@1

7155 w8 ¥ FH(methylene chloride : water) MgSO,E XA 5 553} Fello] o] ko
AAAste] 33E 25 3.48g(5888%) 53Tt

H-NMR(200MHz,CDC13): & ppm, 2H (7.25/M ,7.33/M, 7.45/M, 7.94/M, 8.55/M) 4H (7.50/M, 7.58/M)

LC/MS: m/z=467[ (M+1)']

Al setE 3§
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[0123]

[0124]
[0125]

[0126]

[0127]
[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

SE5451 10-1498969

(1) Az 3-1: F7HA] 3-1 §A

NH, S

S ) Br STBT. P-tBu3, Pd
+ Br. HN NH Br
Br Br Toluene @ @

31

4,7-dibromo-2,7a-dihydrobenzo[b]thiophene (10g, 0.034mol, F=)oll 2-bromoaniline(12.28g, 0.0714mol)<}
Pd2(dba)3 (0.622g, 0.0006mol), t —buthy phosphine(0.275g, 0.0013mol)oll EF S 300ml YL 4A]7F o]
A B A BREAT. 9 IR YzbAZl T 2o e gujk w2 H7bske] TolueneZ 2% 5 MgS0,

ARgEEe] i Al ¥ sHete] ZE AAlste] Tl 3-18 8.9g(5E 55%) T8I

(2) Az 3-2: F7kA 3-2 FA

s S
5% Pd2(0Ac)2, 10% PCy3
Br, HN NH Br s O Wi
o O OO
31 3-2

A 3-1 (8. 9g, 0.0187m01)°ﬂ Pd2(0Ac)2(0.209g, 0.0009mol), PCy3(0.524g, 0.0018mol)e MeCNS 120ml &
o HA 3F 100Col A wiksgich, Wk £35S A2 W7t 3te] &3 Methylene chlorides WHE
7 718le] Methylene chloride 2] & MgSO.E AFE3te] AX & FF31] ColumA Al st F3F

l
Al 3-25 2.94g(FE 50%) S5}

mN

(3) Az 3-3: 3= 3 34

T

STBT. P-t-Bu3. Pd
Loy O
Toluene, 100°C 13H

XA 3-2(2.94g,  0.0093mol)®}  bromobenzene (3.52g, 0.0224mol)S EF  130mle] ¥ H,
Pd(dba)2(0.128g, 0.0001mol), tri(t-butyl)phosphine(0.0227g, 0.0001mol) , AU-2E|F-23-A}lo]=(NaOtBu)
(2.69g, 0.028mol)& P, HA FF 3} 100CelAM 13A3F wkgsidet. f715S &9 @ -'ﬂ(methyleﬂe
chloride : water) MgSO:2 AXAIZ F w53t 74l Zo Iitoz AAAs S 3% 35 3.73(F

85%) F53tTh.

r—{n:

]I

H-NMR (200MHz, CDCl3): & ppm, 1H (3.62/M, 3.72/M, 4.95/S, 6.17/M, 7.25/M, 7.62/M, 7.94/D, 8.08/M,
8.55/D) 2H (7.45/M) 3H (7.33/M) 4H (7.50/M, 7.58/M)

LC/MS: m/z=467[ (M+1)']

A 4: 3}eHE 4

)

74
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[0135]

[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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(2) Az 4-1: F7+A 4-1 A

NN
PN NH,
NN . 2 STBT. P-Bu3, Pd p
- Br. HN NH Br
Br Br Toluene @ @
41

4,7-dibromo-2H-benzo[d]imidazole (10g, 0.036mol, Z=r)°l 2-bromoaniline(13.09g, 0.0761mol)<} Pd2(dba)3
(0.663g, 0.0007mol), t-buthyl phosphine(0.293g, 0.0014mol)el] SF<NE 340ml ¥ 4/\]7} o]A} A Gfol A

BRI, W EFES WA F BS 9SS v HUEke] Toluened FF F MgS0, AMEEHe] 4
B AA T FFee] 29y AAlsle] F7HA| 4-1S 8.46g(& 51%) 533,

(2) Azd 4-2: F3HA| 4-2 A

e N

N N
4 5% Pd2(0Ac)2, 10% PCy3
Br, HN NH Br HN NH
@ 100°C. 1 day O Q
4-2

Er
oy

O

N4 ,N7-bis(2-bromophenyl)-2H-benzold]imidazole-4,7-diamine  (8.46g 0.0184mol)°]  Pd2(0Ac)2(0.207g,
0.0009mo1), PCy3(0.518g, 0.0018mol)ell MeCN< 140ml ¥l 24A)7F F9F 7}:_‘5:3]— oA 100CoA wykslFT, v
& iﬂ%g A2 W7t ste] £33 Methylene chlorides WHg &vi&F 7+ H7138lo] Methylene chloride T8
] 3 MgS04E AFE3}e] Dry$ 538t ColumnA Al 3Fe] 3138k E003-25 2.73g(50%) 4~5-3}3i .

41

(3) Az 4-3: 3}5t= 4 §4d

N\/\#N N\/\;N
STBT. P-t-Bu3l, Pd
HN O NH 1 Br@ M N
Toluene, 100°C 13H

&0 SRS

4.2
XA 4-2(2.73g,  0.0092mol)®}  bromobenzene (3.48g, 0.0221mol)S EF  100mle] ¥ H,
Pd(dba)2(0.126¢, 0.0001mol), tri(t-butyl)phosphine(0.0224g, 0.0001mol), AT S E] F-Z 2 A} o]
(NaOtBu)(2.66g, 0.0277mol)S Wir, Ha 3H{ 8 100TCelA 13A1F wEEAIZT. 7152
(methylene chloride : water) MgSO,2 AZXAIZ & FF3la, BF<ld] =o] sxloz AAAS S 315E 45

3.52g(F& 85%) F~E35+9ltt.

H-NMR (200MHz, CDCl3): & ppm, 1H (1.4/S) 2H (7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H(7.50/M,
7.58/M)

LC/MS: m/z=449 (M+1)']

Al 5t 3EE 5

ot

15 Ag
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[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
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(1) Az 5-1: F7HA] 5-1 §A

S NHo b4

‘\'l JI{ o Br STBT. P-tBu3. Pd Br HMN NH Br
Br Br Toluene @ @

5-1

4,7-dibromobenzolc]thiophene(10g, 0.034mol, <F=r)o| 2-bromoaniline(12.37g, 0.0719mol)2} Pd2(dba)3
(0.627g, 0.00068mol), t-buthyl phosphine(0.277g, 0.0013mol)ol] EF<NS 400ml YL 4A|ZF o] A 3o
A EFsRt. e EFES WA & ES g 0l wE HU1Ek Toluenes F& F MgS0, ARE-381od

T A F wHste] ZY GAste] $A 515 8.6g(5& 53%) 58T

(2) Azl 5-2: FIHA| 5-2 A

S S

b 5% Pd2(OAc)2, 10% PCy3 b {
Br. HN NH Br HN O NH

o -0 T OO0

51 5-2

-2(8.6g, 0.0181mol)ell Pd2(0Ac)2(0.203g, 0.0009mol), PCy3(0.509g, 0.0018mol)ol MeCNE 300ml ¥ Il 244
B¢ Ax 3 100CoNA wRkelgltr, HhE EFES 2 WAslod &3 Methylene chlorides HHE &
= #H7}8le] Methylene chloride 57 % MgSO,E A&t 1% & 5383 ColumA| st F7HA|

r‘j (N

£ 3.06g(F& 54%) FE5319tt.

(3) Azel 5-3: 3}%= 5 FA

S S
S N
STBT. P-t-Bu3, Pd
HN O NH o+ Br@ N N
Toluene, 100°C 13H

RV ERE

5
A 5-2(3.06g, 0.0098mol)&}  bromobenzene (3.69g, 0.0235mol)S EF<A 90mle] ¥€e& H,
Pd(dba)2(0.134g, 0.0001mol), tri(t-butyl)phosphine(0.0237g, 0.0001mol), AT E A2 Ao =
(NaOtBu)(2.82g, 0.0294mol)E YW, A 57 3 100TolA 13A7F ¥k&-39th. f7]15S 283 5
(methylene chloride : water) MgSO,2 AFRAIZ £ 53Ut EFQld Zola Aito=z AZAAst 3H&

Z 3.87g(F& 85%) TE5319T.

H-NMR (200MHz, CDCl3): & ppm, 2H (7.20/S, 7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H (7.50/M, 7.58/M)

LC/MS: m/z=465[ (M+1)']

Al 6 sI3HE 6

ot

i3 A
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[0159]

[0160]
[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
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(2) Az 6-1: FHA| 6-1 A

I
N

NH'_\ \. |Ilr

w B STBT, P-tBu3. Pd Br  HN NH Br
Br Br Toluene @ @

6-1

4 ,7-dibromo-2-methyl-2H-isoindole(10g, 0.034mol, =) 2-bromoaniline(12.5g, 0.0726mol ) <}
Pd2(dba)3(0.633g, 0.00069mol), t-buthyl phosphine(0.280g, 0.0013mol)o] E&F LS 350ml ¥ il 44X+ o]AF
=

il
A stollA gFstlth. vk EFES W4AR F BS uke &l wF HUbske] Toluened 3% - NgSO,
& AHEsk dx $ w538t ZE AAste] A 6-15 8.64g(5F& 53%) 53T

(2) Alzd 6-2: FkA 6-2 A

|
| N

N
b 5% Pd2(OAc)2, 10% PCy3 b

Br, HN NH Br HN NH

o RS TG G ¢

6-1 6-2

rA 6-1(8.64g, 0.0182mol)ell Pd2(0Ac)2(0.204g, 0.0009mol), PCy3(0.511g, 0.0018mol)ol MeCN<S 250ml 4
24N ZF Eor A 3 100TCoA wukegey, e E3ES e Wzhale] E3} Methylene chlorided ¥WHe
SulgE wkF 3715k Methylene chloride =88 3 MgS0,Z AM&3te] 71% F 5F3lo] ColummA A dlo] 7+

A 6-22 3.04g(F& 54%) F53HATH

Rl ofy

(3) Alxd 6-3: 3= 6 34

[ I

N N
b4 STBT. P-t-Bu3. Pd Q b Q
HN {‘ID} NH + Br_4<::}> N {ll’} N
O O Toluene, 100°C 13H
B-2

ZZHA 6-2(3.04g, 0.0098mol) %} bromobenzene(3.70g, 0.0236mol)S EF< 80mle] €S H, Pd(dba)2(0.135g,
0.0001mol), tri(t-butyl)phosphine(0.0238g, 0.000Imol), AT]E]H-22A}o]=(NaOtBu)(2.83g, 0.0295mol )<
Y, A4 EFstol A 100TAA 13A17F &<t WA Y. §715S &2 Fl(methylene chloride : water)
MgSO2 AZANZ F FF3AT. 534 Fo Aator QA 33E 62 3.86g(5FS 85%) F53F3ATt.

H-NMR (200MHz, CDCl;): & ppm, 1H (4.14/S) 2H (6.37/S, 7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H
(7.50/M, 7.58/M)

LC/MS: m/z=462[ (M+1) ]

AN 7 38tE 7

ot

15 Ag
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[0171]

[0172]
[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

SE5451 10-1498969

(1) AZd 7-1: A Zqd 7-1 A

JON
N\ IN NHz STBT. P-tBu3, Pd
ik Br Br, HN NH Br
Br Br Toluene @ @
7-1

4,7-dibromobenzolc][1,2,5]oxadiazole(10g, 0.035mol, ZF=)°] 2-bromoaniline(12.99g, 0.0755mol)<}
Pd2(dba)3(0.659g, 0.00072mol), t buthyl phosphine(0.291g, 0.0014mol)oll 400ml Y il 4A|7F oA A4 Slo
A BRSHTE. v EFES AN = S 93 SuEF vk AU Toluened FF ¥ MgS0, & AMESE

of Az ¥ FEF3dle] Zd AAse] FHA 7-1S 8.77g(5& 53%) FEIIU.

(2) Azd 7-2: F3HA| 7-2 A

b 5% Pd2(0Ac)2, 10% PCy3 L
Br, HN NH Br HN O NH
@ 100°C, 1 day

7-1 7-2

b4 7-1(8.77g, 0.0190mol)el Pd2(0Ac)2(0.214g, 0.0009mol), PCy3(0.534g, 0.0019mol)ol MeCN<S 150ml 4
24X ZF Fek A 3F 100Co A wwtskgit), wks 358 42 W7 3o &3 Methylene chlorideg WH&-
wj&F wkE A 7}sle] Methylene chloride 88 & MgSOE AMg3sle] A% & 53] Column AA sFo] =

A 7-25 2.9¢(F& 51%) TS5

o [ ol

e

(3) Az 7-3: 3}5t=E 7 §4d

O, 0
NN N
b b
STBT. P-t-Bu3, Pd Q
HN Q NH o+ Br@ N O N

O Q Toluene, 100°C 13H O Q

7-2 i

=204 7-2(2.90g,  0.0097mol)®}  bromobenzene(3.66g,  0.0233mol)S EF<l 100mle] Y&

Pd(dba)2(0.133g,  0.0001mol),  tri(t-butyl)phosphine(0.0236g,  0.000Imol),  AUSE|FASA}o]l=
(NaOtBu)(2.80g, 0.0291mol)e& ¥, A FH 3} 100CoNA 13AZF wkEAIAT. f715S #8 3 F
(methylene chloride : water) MgSO,= E=2lo] A7l 3 FF3IAT. EF A =o] drtor AQAAse] 31gE

S 3.72g(F8 85%) 58Tt

H-NMR (200MHz, CDCl3): & ppm, 2H (7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H (7.50/M, 7.58/M)

LC/MS: m/z=451[ (M+1)']

14

A 8: 5}etE 8

e

(1) Az 8-1: F7HA] 8-1 $A

NH 2

N/

N7 e STBT, P-tBu3, Pd N
W + Br, HN—{ J—NH Br
Br—, ) Br Toluene @ @
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[0185]

[0186]

[0187]
[0188]

[0189]

[0190]
[0191]

[0192]

[0193]
[0194]

[0195]

[0196]
[0197]

SE551 10-1498969

4,7-dibromopyrazolo[1,5-alpyridine(10g,  0.036mol,  Z=F)°l  2-bromoaniline(13.09g,  0.0761mol)<}
Pd2(dba)3(0.663g, 0.00072mol), t-buthyl phosphine(0.293g, 0.0014mol)o] EF LS 400ml il 44|t o]AF
A2 ol FFIIAT. vk TRES YAAZ & BS v SulgF T H7EE Toluened FF § MgSO,

& AHgstel

(2) Az 8-2: F7kA| 8-2 34

al
=
T

e
iy
o

EE3lo] 28 AR st FA| 8-1S 8.8g(FH 53%) FE5315it).

N/
e !
Bry, HN—4 g—NH Br

&

kA 8-1(8.8g, 0.0192mol)oll Pd2(0Ac)2(0.215g, 0.0009mol), PCy3(0.538g, 0.0019mol)ell MeCNS 300ml 4
24X 2F B A4 8 100CAA] ugkellet. g EFES 2 WAste] £ Methylene chlorides WH§
e wE HJ7}ele] Methylene chloride 2 ¥ MgS0,E AFR3dte] A% & 5=3lo] Column A A3t F71

Al 8-2% 3.01g(F% 53%) F53F3T}.

5% Pd2(0OAc)2, 10% PCy3

100°C, 1 day

8-1

op [ ofy

-

(3) Az 8-3: 3= 8 34

STBT, P-t-Bu3, Pd
Toluene, 100°C 13H

ZZFA18-2(3.01g, 0.010Ilmol)®}  bromobenzene  (3.83g, 0.0244mol)S EF<l  150mlel] ¥
Pd(dba)2(0.139¢, 0.0001mol), tri(t-butyl)phosphine(0.0247g, 0.0001mol), AT E]H-A

(NaOtBu)(2.93g, 0.0305mol)& ¥ail, HA {3} 100CTelA 13AF ¥-gAAY. {7158 w8 @& +
(methylene chloride : water) MgSO.& 7F ¥ =38, EFdd Folz o R AQAAs Y] 33E 8
3.92g(5& 86%) 53T,

H-NMR (200MHz, CDCl3;): & ppm, 1H (6.38/D, 7.80/D) 2H (7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H
(7.50/M, 7.58/M)

LC/MS: m/z=449] (M+1)']

74

Ao 9: 5FetE 9

)

(1) Alze] 9-1: F7HA] 9-1 $A

M 5
B . Br STBT, P-tBu3, Pd Br. HN NH Br
Br Br Toluene @ @

9-1

4 ,7-dibromo—-2-methyl-2,7a-dihydrobenzo[d]isothiazole(10g, 0.032mol, ==r)°] 2-bromoaniline(11.68g,
0.0679mol1) 2} Pd2(dba)3(0.592g, 0.00064mol), t-buthyl phosphine(0.261g, 0.0012mol)el] EF S 450ml ¥
I AAZE o] A stollA BFREAT. W EFES YA F =5 vkE &l W 7S] Toluened

==
FE T MgSo, B Ax F FF3o 29 JASI A 9-15 8.26g(F 52%) 53T}
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[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

[0208]
[0209]

SE551 10-1498969

(2) Az 9-2: FIHA| 9-2 A

N N
S’ Jllr S .'"
5% Pd2(0OAc)2, 10% PCy3
Br, HN NH Br HN O NH
S 5Tt O
9-1 9-2

kA 9-1(8.26g, 0.0168mol)el]l Pd2(0Ac)2(0.188g, 0.0008mol), PCy3(0.471g, 0.0016mol)ol MeCN<S 320ml 4
24N &t Aa 3F 100TAA wakelgle, ¥ £ ES 42 W7 3] E3} Methylene chlorides HHE-
wjeF wE H7}ele] Methylene chloride S ¥ MgS0,E AFg3dte] AX & w=3lo] Column A A3t F7¢

A 9-22 3.15g(F& 57%) F55Hct.

op [ ofy

(3) Az 9-3: 3= 9 34

STBT, P-t-Bu3. Pd

Toluene, 100°C 13H

F7FA19-2(3.15g,  0.0095mol)®}  bromobenzene(3.61g,  0.0230mol)S EF  130ml)e] Y& H,
Pd(dba)2(0.131g, 0.0001mol), tri(t-butyl)phosphine(0.0232g, 0.0001mol), AU LE| 2 2 AL o)

(NaOtBuw)(2.76g, 0.0287mol)S ¥, A4 FF 3 100ToIA 13A7F wA AT F715S
(methylene chloride : water) MgSO,2 AFAIZ & §F35ta, EF4 [o] ko z AAAs ] 3E 95

3.92g(58& 85%) 58T},

H-NMR (200MHz, CDCls): & ppm, 1H (2.47/S, 4.50/S, 6.19/S, 7.25/M, 7.62/M, 7.94/M, 8.08/M, 8.55/D) 2H
(7.45/M) 3H (7.33/M) 4H (7.50/M, 7.58/M)

LC/NS: m/z=482[ (M+1) ]

Aol 100 3hghE 10 94

(1) Az 10-1: Z7H4 10-1 34

(/:N
NH.

N
N STBT, P-tBu3, Pd
N(\; L B f : Br HNQNH Br
Br %/ Br Toluene @

10-1

5,8-dibromo-2,3-dihydroimidazo[1,2-alpyridine(10g, 0.035mol, Z=F)ol 2-bromoaniline(12.99g, 0.0755mo

1)} Pd2(dba)3(0.658g, 0.00072mol), t-buthyl phosphine(0.291g, 0.0014mol)ol] EF4lS 450ml ¥ L 447
ol AL dlollA FFIUTE. WS EFES WA F ES v &ulFF v HULSEe] Toluened FE F
MgS0, & AME3te] Ax & sFste] 27 AGAlst] F3HA 10-1 8.27g(5& 50%) 53t
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[0210]

[0211]

[0212]

[0213]

[0214]
[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
[0221]

on

E£0 10-1498969

(2) Ax4d 10-2: =24 10-2 A

N/
e
B, HN— ,—NH Br

&

kA 10-1(8.27g, 0.0179mol)oll Pd2(0Ac)2(0.201g, 0.00089mol), PCy3(0.504g, 0.0017mol)ol MeCNS 320ml
24A17F Fot A 3} 100ColA wetstdt). vbg 35S A2 Wztsle] &3} Methylene chlorides HF

1l
Sl W "U1ske] Methylene chloride T2 F MgSO,.E& AH&3te] Ax § 53t Column g A|3He]

ZFHA) 1028 2.93g(5& 55%) 58ttt

NF
STBT. P-t-Bu3. Pd 1
N

3% Pd2(0OAc)2, 10% PCy3

100°C, 1 day

10-1

oo dT ofy

(3) A=xd 10-3: 3}stE 10 $HA

Toluene, 100°C 13H

2
a

10

A 10-2(2.93g,  0.0098mol)e}  bromobenzene(3.72g, 0.0237mol)S EF<  100mle] Y&

Pd(dba)2(0.135g, 0.0001mol), tri(t-butyl)phosphine(0.0240g, 0.0001mol), AU L E| R 2L Alo]l =
(NaOtBu)(2.85g, 0.0296mol)& ¥air, Ax FHF 3 100ColAM 13242 dkARAY. F715S &2 3 F
(methylene chloride : water) MgSO,2 HFEAIZ] & FHF3la, EF<dd o Aoz AAAHE S 33E 102

3.77g(5+8 85%) 53Tt

H-NMR (200MHz, CDCls): & ppm, 1H (3.72/M, 4.27/M) 2H (7.25/M, 7.33/M, 7.45/M, 7.94/D, 8.55/D) 4H
(7.50/M, 7.58/M)

LC/NS: m/z=449[ (M+1)']

Ao 11: 3FetE 16 944

(1) Az 11-1: Z7H4 16-1 34

O’S‘N
S.
o N Br [/
/ + NH, — NH
Br /@
Br

B
Br r

161

4,6-dibromo—7aH-benzo[d]1[1,2,3]oxathiazole(10g, 0.0336mol, =) 2-bromoaniline (5.79g, 0.0336mol,
Sigma Aldrich)S &<l 500mlo] YL, Pd(dba)2 (0.462g, 0.0005mol, P&H Tech), NaOtBu(AU]-&E EX-EA}o]
=)(4.854g, 0.0505mol, %3F), tri(t-buthyl)phosphine(0.0817g, 0.0004mol, =)< H7}e &, A 7]
shel A 80T = 16417 W AZH. =5 ¥ A A7 FF & F ntadlgddelER HEA7]AL 553k
At 2 AAZzeel =8t = 1:5)8ke] F7H4) 16-12 4.05g(5& 31%) =53kl

_30_



[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SE5451 10-1498969

(2) Azxd 11-2: F3HA] 16-2 34

kA 16-1(4.05g, 0.0104mol)ell =7 Pd2(0Ac)2(0.117g, 0.0005mol, =), 10mol% PCy3°l MeCN<S 180ml 4
2477k B9t HA 8 100Co A wRbeldth, whe E9ES 4 W7 st &7 Methylene chlorides WHS-
wj&F TkE H713Fe] Methylene chloride 33 $ MgSO.E AFEsle] AX % 5%38lo Column A A3 F71

A 16-22 1.02g(38 32%) FE5 ).

o [ ol

-

(3) Az 11-3: Z7H4 16-3 A

16-2 16-3
Z7HA 16-2(1.02g, 0.003mol)E THF(F-F)ell 400ml ¢ ¥ 25 -78=7b4 W& 1Az WAzl % n-
BuLi(1.6M in hexane)(0.513g, 0.004mol)< A3 H7lalsith. 2A13F &<k WAL & Egvd R golE
(0.52g, 0.005mol, sigma aldrich)& 38 A7}ek 5 302 1 uRkslal 6N A 4-894(0.146g, 0.004mol) &
71 & s o2 AFsle] 2A1Z wdtslal, #7158 FE5 n-Fite s AAdgste]l FHA 16-3%
0.45g(5& 50%) =53F9ith.
(2) Az 11-4: A 16-4 34
/S\
oSN g N
i Br !
v SN
—s
she &
16-3 16-4

ZZHA] 16-3(0.45g, 0.001mol)ell (2-bromophenyl)(methyl)sulfane(0.407g, 0.002mol, sigma aldrich) Zu] 2
Pd((pph)3)4(0.038g, 0.003mmol, P&H Tech), K.C03(0.46g, 0.003mol, WhA3}F)S EF<l 100mlel ¥ AAx
E71NA 24417 57 S99 Y. 25 ¥ & B3 fEdFZeong {§715S Y 3 & A5 EEsh
(MAANSZelol= 1 Fx=1:1) F7HA] 16-42 0.46g(F& 80%) 5383}

(5) AZd 11-5: 34 16-5 A

/S\ /S\
O N O N
4 /
—5 ’i NiH — OQS/ }‘ NiH
16-4 16-5

=74 16-4(0.46g, 0.001mol)S WEAZF 2ol 50m10ﬂ =9 T sl A 35% (7)Y 1~1.
A7Vekal Aol A 2447 wNkEITE. fU15S BEg & AYIE AFFo] Sol 2 HE sl F535)

—
t
a1
jao)
=
~

£



[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

SE551 10-1498969

Z7HA 16-58 0.244g(5F 50055 3F9ir).

(6) Az 11-6: =7+4 16-6 A

/S\ /S\
O N O N
[/ /
Oy O - ?
16-5 166
A 16-5(0.244g, 0.0006mol)el]l 4FH(100%)(0.196g, 0.002mol), tri(tert-buthyl aminobromide)(0.0013g,
0.0lmmol, =) NMP 40mlell Wil AAE 37 AIZIHA, 90ToA20A17F St wHe AlH T 55 Ui &

A EF 4%0—'12 Y3 307 o] WHHAIA F F FE Y stk EACl Ho] WEeR AAAL st F71A
16-6% 0.122g(5& 55%) $S319th.

(7) Az 11-7: 33= 16 A

o> oSN Q
i Br 4
O BE
16-6 16
=74 16-6(0.122g,  0.0003mol)el  bromobenzene(0.115g,  0.0007mol,  sigma  aldrich), Z"j&
Pd(dba)2(0.504g, 0.0005mol), tri(t-butylphosphine)(0.0008g, 0.004mol, sigma Aldrich), NaOtBu (0.07g,
0.0007mol, &37)S EF¢l 70mlo] ¥ A4 E7|stolA 12417 /TS AT REE Ao UYd &

Y AAAER gl =g Ha, §U15E st 53 FH, EFqdd Fo @iozm AEAE s ItE
16< 0.075g(58& 50%) F55tith.

H-NMR(200MHz, CDCls): & ppm 1H (4.5/S, 7.45/M, 7.62/M, 7.98/D, 8.08/M, 8.45/D) 2H (7.33/M, 7.58/M)
3H(7.50/M)
LC/MS: m/z=411[ (M+1)']

Al 12: SpebE 17 944

(D) Azxd 12-1: F3HA] 17-1 34

S
/S\ AN
N A Br NN
NHy,
Br Br Br@
17-1

4,6-dibromo—7aH-benzo[d]1[1,2,3]oxathiazole (10g, 0.0340mol, =)ol 2-bromoaniline (5.85g, 0.0340mol,
Sigma Aldrich)S EF< 400mlel] Y iL, Pd(dba)2 (0.467g, 0.0005mol, P&H Tech), NaOtBu(AUl&E EX-EALo]
=)(4.903g, 0.0510mol, ==F), tri(t-buthyl)phosphine(0.0825g, 0.0004mol, &)L H7}3F 3, dx £9)7]

stel A 80TE 16417 o)t ARG =& ¥ A f7l15w FE8hAL, UHM]“HIO]EE Az 5 553t
3 A zh 2 (AR Z R =8t = 1:5)8k] FHA] 17-15 4.06g(5& 31%) 55 SF3Att.
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[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

SE551 10-1498969

(2) Azxd 12-2: F3HA] 17-2 34

S N
S N
B i
P — L
SIS
17-2

17-1

Z7HA] 17-1(4.06g, 0.0105mol )l =l Pd2(0Ac)2(0.118g, 0.0005mol, =), PCy3(10mol%)el]l MeCN<=- 150ml ¥
L 24A12F EF A 3F 100TCe A wkeitt. v EFES AR F43te] 3 Methylene chlorides WHE

gk wkE H7}ste] Methylene chloridez%2 3 MgS0,E AMg&sle] A% & wE3le] Column® A &le] 744
17-25 1.02g(5§ 32%) 553131 th.

(3) Az 12-3: Z7HA 17-3 34

F7eo 17-3

Z74A 17-2(1.02g, 0.003mol)E THF(FS) 60mle] =9l =
BuLi(1.6M in hexane)(0.518g, 0.004mol)S 3] 7

(0.52g, 0.005mol, sigma aldrich)E X3 #7}s}
DS FHrlsla 55 Aeog Asdle] 247 gk

17-3% 0.45g(5& 50%) F53Att.

£l
w
(@)
M
Anj
El
z
>,
()

o
o’
=
o
2

o v
o
12
>
=
S
-3
%a

2
ot
do
N
ofj
tlo
A
ot
ol
£l
7

1
2

(4) AZxd 12-4: =74 17-4 A

S B
PEN N N
N Br L &
Chp oy — L S
—S§
o T ol e
17-3 17-4

ZZHA 17-3(0.45g, 0.001mol)el] (2-bromophenyl)(methyl)sulfane (0.41g, 0.002mol, sigma aldrich), Zuj=
Pd((pph)3)4(0.038¢g, 0.003mmol, P&H Tech), K2C03(0.46g, 0.003mol, hA3}=)& EF< 50mlel ¥, A4
7T 24412 EFEIT. REE UY § B3 WEgdE2gel=g {§U5S BY 3 3 7Y EEEky
(MANZ 2ol = @ Fi=1:1) T 17-45 0.46g(F& 80%) 53Tt

(5) AZd 12-5: ZF3+A] 17-5 34

5 .S.
N™ N N °N
v o/
NH NH
ﬁ " ﬁ i
—S I =5 I
17-4 17-5

Z7HA4 17-4(0.46g, 0.00lmol)E wlEAZZeo|= 50mlol] < F HAbslEA (35%) =¥ 100ml H74ekar Ak
2ol A 24x7F ke, F715S BEd 3 AYIE AEFo] 9o 2 FEHS L §Fste] A 17-5
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[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]
[0269]

SE551 10-1498969

= 0.245g(F8 50955 st

(6) Az 12-6: =314 17-6

Bl S
N s ~
1] /N N\ /N
g ﬁl s
O\s
17-5 17-6
F7HA] 17-5(0.245g, 0.0006mol)oll #AF(100%) (0.198g, 0.002mol), tri(tert-buthyl aminobromide)(0.0013g,
0.0135mmol, &)< NMP 50mlol] YW1 AAE 37 A|7|HA, 90T 20A17F vEeA AT, 222 YA & g3l

EF #8093 308 o WA F F 2uY sk Bl So] Waes AdPstel S04 17-62

0.123g(F& 55%) 53 t).

(7) Azx4 12-7: 3}3+E 17 A

.S, S

N TN NN

1 od Br .
SNH +©—> SN

17-6 17

=714 17-6(0.122¢g, 0.0003mo1) el bromobenzene(0.116g, 0.0007mo1, sigma aldrich), Zn) 2
Pd(dba)2(0.509g, 0.0005mol), tri(t-butylphosphine)(0.0009g, 0.00445mol, sigma Aldrich), NaOtBu(0.07g,
0.0007mol, F=)& EF<l 40mlo] ¥ A EH7|atel ] 124)7F 8F vh3 AAT. L5 A2o® Y &
Y AEAER g =g Ha, §U15E st 53 FH, EFdd Fo @idozm AFEAS stal StE
178 0.075g(5& 50%) 533 th.

H-NMR(200MHz, CDCls): & ppm 1H (7.25/M, 7.33/M, 7.45/M, 7.94/M, 7.98/M, 8.45/D, 8.55/D) 2H (7.58/M)
3H (7.50/M)

LC/MS: m/z=408[ (M+1)']

Aol 13: shebE 18 94

(1) Ax4d 13-1: =214 18-1 A

S
S j/ Br /
Br * [:EJ/NH2 — NH
Br Br Br@
18-1

4,6-dibromo-2,7a-dihydrobenzo[b]lthiophene(10g, 0.0340mol, =)o 2-bromoaniline(5.85g, 0.0340mol,
Sigma Aldrich)& E%F4 400mlel]l @i, Pd(dba)2 (0.467g, 0.0005mol, P&H Tech), NaOtBu(ATl%E EX-EA}0]
=) (4.902g, 0.0510mol, &=F), tri(t-buthyl)phosphine (0.0825g, 0.0004mol, F=)S H7}3k 3 A E9
7] kel Al 80T R 16A1F RESAIZATT. B8 Y& F f7IS% 53 F vfdl#AToER AxAZ § 55
sto] A7t ZRAANS Zefo] =84 = 1:5)3ke] F3HA| 18-15 4.06g(5& 31%) 533t
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[0270]

[0271]
[0272]

[0273]

[0274]
[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

SE551 10-1498969

(2) Az 13-2: =314 18-2 A

S
NH —
Br Br
18-1

A 18-1 (4.06g, 0.0105mol)el]l =m Pd2(0Ac)2(0.118g, 0.0005mol, =), PCy3(10mol%)el MeCN<S 150ml
Y 24A17F Bt AA 3} 100CoNA wykeith. whe EES A2 WZhEte] B3 Methylene chlorides:
150ml % 7}3}e] Methylene chloride® 2] § MgS0,E AMg3sho] Az 55 Column g Al 8Fo] F3HA] 18-2

£ 1.02g(5FF 32%) 53T

4@

(3) Axd 13-3: 34 18-3 3HA

[

kAl 18-2(1.02g, 0.003mol)& THF(H<) 40mlel]l Hl ¥ 2EE -78C7HA Wl® 1413 WAzl & n-

BuLi(1.6M in hexane)(0.518g, 0.004mol)S %3] % AZF For w7l & EguW AR Yol E

(0.52g, 0.005mol, sigma aldrich)& d3] Hrigk % 30 © WHAIZL & 6N @A F89(0.

0.00dmol) & H7}etal REE A0 2 AFate] 24z Wkl 7158 FE3MaL n-dAro 2 A4 st
kA 18-3S 0.45g(5+& 50%) F53F3itt.

R w

(4) Az 13-4: F37hA] 18-4 A

18-3 18-4

ZZHA] 18-3(0.45g, 0.001mol)oll (2-bromophenyl)(methyl)sulfane(0.41g, 0.002mol, sigma aldrich) }—Uﬂi
Pd((pph)3)4(0.038g, 0.003mmol, P&H Tech), K2C03(0.46g, 0.003mol, WA3}F)S EF4 50mlol] ¥ A
EH710A 2447 3R SGiT. REE U™ B vddFEZego =g {fre5S £t & 29 %ﬂ&‘ﬂ(“ﬂé‘
dFzgol= @ &ak=1:1) A 18-4Z 0.46g(5& 80%) 533t}

(5) AZe] 13-5: Z7HA] 18-5 A

744 18-4(0.46g, 0.001mol)S WEAZFZgjol= 40,“101] wo] &
H7FstaL 2ol A 24/\17¥ aaegitt. §71E5E Y & AggkE
Z7HA 18-52 0.245g(5& 50%) 53519 T).

Abahgae 35% FF(Fr7) Sl 1-1.
AEFo] Yol 231 HE Y 53l

il 1)
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[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

SE551 10-1498969

(6) A %4 13-6: 34 18-6 3HA

24 18-5(0.245g, 0.0006mol)ell ZAH(100%)(0.198g, 0.002mol), tri(tert-buthyl aminobromide)(0.0013g,
0.0135mmol, Z=)< NMP 40mlell ¥ AAE 37 Al7]dAA, 90TA 2047 veA AL, 258 W3 & ¢
SIMEF 89S Yal 308 ol wikAA & F FElE i), EAdl 5o vigke® AAAgste] FHA 18-6
< 0.123g(5& 55%) F533H.

(7) Azxzd 13-7: 3}3tE 18 $HA

Br

+ -

A 18-6(0.122g, 0.0003mo1) | bromobenzene(0.116g,0.0007mol , sigma aldrich), Zu] 2
Pd(dba)2(0.509g, 0.0005mol), tri(t-butylphosphine)(0.0009g, 0.00445mol, sigma Aldrich), NaOtBu(0.07g,
0.0007mol, &31)& EFA 50mlol] ¥ AA F27]8kolA 12/\]7} F2ureS AATH. enE Alow Y
T 8 USESHISE Ru A1 HUN pAC S, BRA N hiom ALYE Af 4P
S e AR 189 0.0755(FE 508) FEAT

H-NMR(200MHz, CDCls): & oppm 1H (3.62/M, 3.72/M, 4.95/S, 6.17/M, 7.45/M, 7.52/M, 7.62/M, 7.98/D,

8.08/M, 8.45/D) 2H (7.33/M, 7.58/M) 3H(7.50/M)

LC/MS: m/z=408[ (M+1)']

Al 14 - shetE 19 944

(1) AZe 14-1: Z7H4 19-1 34

PN N
N
N\ IN Br W
ar NH: . NH
Br Br Br
19-1

4,6-dibromo-2H-benzo[d]imidazole(10g, 0.0362mol, <F=r) o 2-bromoaniline (6.23g, 0.0362mol, Sigma
Aldrich)& EFol 350mle]l ¥, Pd(dba)2 (0.497g, 0.0005mol, P&H Tech), NaOtBu(ATU]&E]EREA}o]
=)(5.22g, 0.0543mol, =), tri(t-buthyl)phosphine(0.0879g, 0.0004mol, FF)< F7}3k & A 7
st Al 80CE 16417 WH-EAIZIY. &8 ¥ ¥ f715% FE53 & g Ado|ER tefo] A7l & 5
ato] A7t (A AZ 2ol =84k = 1:5)8ke] F7HA] 19-1% 4.12¢(FF 31%) F53H3t}.
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[0294]

[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

SE551 10-1498969

(2) Azxd 14-2: F3HA] 19-2 314

N

v \ /)
S
AH T

19-1 19-2

hA 19-1(4.12g, 0.0112mol)oll =7 Pd2(0Ac)2(0.126g, 0.0005mol, =3F), PCy3(10mol%)el]l MeCN<S 200ml 4
2477 Fek A 3 100CAA wRksgITh, WS EFES A2 W7 st E3} Methylene chlorides WHS
w5 wkE H7bsko] Methylene chlorided 28 § MgSO.E AHE38te] Ax § 553kl ColumAA|ste] 31

A 19-22 1.02g(38 32%) FES ).

o [ ol

-

(3) AZel 14-3: Z7HA] 19-3 A

v \
v — Lo
Br O (HO),B O
19-2 19-3

24 19-2(1.02g, 0.003mol)& THR(F4) 5S0mlel 91 F &

BuLi(1.6M in hexane)(0.552g, 0.004mol)S A3 H7letdth. 2413 5 wHtAlZl & Ey ARG E
(0.56g, 0.005mol, sigma aldrich)E A3 H7gk F 30& © A7l & 6N G2k 5 1
0.004mol)& 7} 8 & 2EE Lo =E AEste] 2A1F welal, §715S FE3HY n-IAo R A A A5k

ZF7HA| 19-3S 0.45g(F& 50%) 533t}

(4) Azl 14-4: Z7HA] 19-4 34

19-4

ZZFA 19-3(0.45g, 0.001mol)el] (2-bromophenyl)(methyl)sulfane (0.43g, 0.002mol, sigma aldrich), Zwj=
Pd((pph)3)4 (0.041g, 0.003mmol, P& Tech), K2C03(0.49g, 0.003mol, WHAZ}F)S EF 4omlol Yir, A&
E71A 24A12E &5 slSlth. *EE Ul & 23 YYdERoEg {U5S Y & 29 By
(MAAFZeol= @ dx=1:1) FHA 19-45 0.47g(FE& 80%) F53+3it}.

(5) AZd 14-5: 24 19-5 FHA

NN NN
A N i
NH NH
ﬁ o ﬁ i
—5 I 5 I
19-4 19-5
ZF7HA4 19-4(0.47g, 0.001mol)S W@ @A FZelo]= 20mlo] %915 Faksl4 356 FEH(F7] &=y 1-1.
A7pstar AdeolA 2447 awEdY. F715S 283 & AEsE Zo] 9ol 2z dE Y F5H3

ali]



[0306]

[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

[0313]
[0314]

[0315]

[0316]

[0317]

SE551 10-1498969

Z7HA 19-58 0.248¢(5& 50%) 5319},

(6) AZel 14-6: Z7HA 19-6 A

N/\N N/\N
\ R/
o O NH -, s O NH
O“S J
19-5 19-6
A 19-5(0.248g, 0.0007mol)ol  32F(100%) (0.211g, 0.002mol), tri(tert-buthyl aminobromide)
(0.0014g, 0.0144mmol, Z35)S NMP 30mlol]l Wi AAES FF A7IHA, 90ToA 20A7F ¥HEA AT, L2

™ ¥ AGESR ?%0—*‘.2 YAl 303 ol mukAlA & & e Stk EAdl o] WeEE AZAS 3
o] 714 19-62 0.1232(5§ 55%) F53FITh.

(7) Ax4 14-7: 3}3+E 19 A

A 19-6(0.123g, 0.0003mol)oll  bromobenzene(0.124g,0.0007mol, sigma aldrich), ZvjZ Pd(dba)2
(0.543g, 0.0005mol), tri(t-butylphosphine) (0.0009g, 0.00445mol, sigma Aldrich), NaOtBu (0.07g,
0.0007m0l, Z3)e E=el domlo] P Ax Be7atolA 1247 HEMSS AZY. L5 geow Yl
23 AAATRAISE B, 4715 Beldel BH 5, Rl Hol oz AAAE ol 3%

198 0.077g(5& 50%) 533t
H-NMR(200MHz, CDCls): & ppm 1H (1.4/S, 7.25/M, 7.33/M, 7.45/M, 7.52/M, 7.98/M, 8.45/D, 8.55/D) 2H

(7.58/M) 3H(7.50/M)

LC/NS: m/2=390[ (M+1)']

/\1}\101] 15: §]_5LU z;—ﬂL/\é

(1) Ax4d 15-1: =34 20-1 A

S S
\ i )
Br ©/NH2 —= NH
Br Br Br—@
20-1

4,6-dibromobenzo[c]thiophene(10g, 0.0342mol, F=)&5= A o =B 2-bromoaniline (5.89g,
0.0342mol, Sigma Aldrich)S EF< 320mlo] ¥ir, Pd(dba)2 (0.470g, 0.0005mol, P&H Tech), NaOtBu(AT]S-
B EREAL]=)(4.93g, 0.0513mol, <=7), tri(t-buthyl)phosphine (0.0831g, 0. OOO4m0 , S HUe &
A 2971 stellAq 802 1641 WY, =& ¥ H RIS FE & F u}lLﬂ"H el ER Eefo]
Ed FEote] gyt (A AE 2 gtolmdil = 1:5)3k0] FIHA] 20-15 4.06g(F& 31%) 533Ut

Aus

A

e
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[0318]

[0319]
[0320]

[0321]

[0322]
[0323]

[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

SE5451 10-1498969

(2) Az 15-2: =24 20-2 A

S S
N/ \ /)
NH I O NH
Br Br@ Br O
20-1 20-2

kA 20-1(4.06g, 0.0106mol)oll Zm Pd2(0Ac)2(0.119g, 0.0005mol, =3F), PCy3(10mol%)el]l MeCN<S 200ml 4
24417 B9t FA 8F 100TColA wwRksith, whg EFES 42 WAste] &3 Methylene chlorides WHg
w5 wkE H7bsko] Methylene chlorided 28 § MgSOE AME38te] Ax § 553kl ColumAA|ste] 31

A 20-22 1.02g(38 32%) FESI).

o [l ol

-

(3) AZel 15-3: Z7HA] 20-3 A

s S

W \/
Gy
Br O (HO),B Q

20-2 20-3

24 20-2(1.02g, 0.003mol)  THF(F4=) 80mlell =9 F & C |
BuLi(1.6M in hexane)(0.52g, 0.004mol)S 3] H7pdvh. 2412 F<¢F wHkAIZl & EgdA Rl E
(0.529g, 0.005mol, sigma aldrich)& 3] A7kgt F 302 © WHAZ] 5 6N 4k 589
0.004mol)& H713t $ &g Ao AFste] 2417 wwsla, {7]5S FE5t] n-ditom A A5

Z7HA| 20-3S 0.45g(F& 50%) 533t}

(4) Azl 15-4: Z7HA] 20-4 A

s S
W Br -
Q NH  + /S© — O NH
(HO)2 ) O
20-3 Q

20-4

ZZHA 20-3(0.45g, 0.00Imol)el] (2-bromophenyl)(methyl)sulfane (0.41g, 0.002mol, sigma aldrich), Zwj=
Pd((pph)3)4(0.039g, 0.003mmol, P&H Tech), K.C05(0.46g, 0.003mol, WhA3}3)S =FA 50mlol] P, FAA
7104 2447 BRI Y. REE U & 27 fEdE2gol=r {7]5S Tt & 2y FeElsko ()
AdFzalols ¢ dAal=1:1) FHA 20-45 0.46g(5& 80%) F53IAHt.

rot

(5) A x4 15-5: A 20-5 3HA

\S/ \S/
Sy AN
20-4

20-5

Z7H4) 20-4(0.46g, 0.001mol)S wWEAZFZelo]l= 20mlo] %< T FAkst4A 35% FeF(H7]-8u=ke] 1~1.54))
A7betaL AdellA 24130 awbekdnt. f715E weld § Aderte 5Tl Adl Z2a dHEsta w550



[0330]

[0331]

[0332]

[0333]

[0334]
[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

SE551 10-1498969

Z7HA 20-58 0.245g(5& 50%) 53T},

(6) Alzd 15-6: FZHA] 20-6 A

s S
W

20-6

Z7HAl 20-6(0.245g, 0.0006mol)ell 2H2F(100%) (0.199g, 0.002mol), tri(tert-buthyl aminobromide)(0.0013g,
0.0136mmol, )& NMP 20mloll R FAAEZ FFAZ|WA, 90T 2047 w85 Az, £52 Yyal 5 93
UYEE 898 91 308 o) awtAA & 3 dHY vt FAdl FHo] WL QAZ2AS sto] F37HA 20-

< 0.123g(F& 55%) 5390

(7) Azx4 15-7: 3}3HE 20 A

Do s
SIS

=714 20-6(0.123g, 0.0003mo1) el bromobenzene(0.117g,0.0007mo! , sigma aldrich), Zn) &

Pd(dba)2(0.513g, 0.0005mol), tri(t-butylphosphine)(0.0009g, 0.00448mol, sigma Aldrich), NaOtBu(0.07g,

0.0007mol, )& Sl 20mlel P A E97] slolA 1247 &7 d3AAT. 252 deow i F
3 f@AASEgoles Bi, fU|5S FHsEt 5 & H, EF<d 59 Ao m AQAAAE st e

205 0.075g(F& 50%)F5 STt

H-NMR(200MHz, CDCls): & ppm 1H (7.25/M, 7.33/M, 7.45/M, 7.94/M, 7.98/M, 8.45/D, 8.55/D) 2H (7.20/S,

7.58/M) 3H(7.50/M)

LC/MS: m/z=406[ (M+1)']

N/\]oﬂ 16: §}, % 21 zsl/ﬂ

(1) Az 16-1: Z7H4 21-1 34

| G
N N

Br
\ . NH, b
Br NH

Br

4,6-dibromo—2-methyl-2H-isoindole(10g, 0.0346mol, Z=)°| 2-bromoaniline (5.95g, 0.0346mol, Sigma
Aldrich)S EF<d 320mloll ¥ar, Pd(dba)2(0.475g, 0.0005mol, P&H Tech), NaOtBu(ATU]l&E EXF-EA}0]
=)(4.98g, 0.0519mol, ==7), trl(t—buthyl)phosphine(0.0840g, 0. 0004mol Z)E HA sk &, A4 27

shell A 80CE 16A1F WHEAIZTE. B 92 H #7157 F5 F vfnlgiddoER =gto] Al § 5%
o] A7t B (mPAZ2alo]= &A= 1:5)3k0] =7H4) 21-1S 4.072(5& 31%) S8}
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[0342]

[0343]

[0344]

[0345]

[0346]
[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

SE5451 10-1498969

(2) Az 16-2: =314 21-2 A

| N
\ N/
&NH ’ O NH
Br Br@ Br o
21-2

211

A 21-1(4.07g, 0.0107mol)ol =m Pd2(0Ac)2(0.120g, 0.0005mol, Z=), PCy3(10mol%)ol MeCN<=- 200ml ol
Il 24X 7 Bk A& & 100Col A wykeith, w-g EE-S AL W7zhato] &3} Methylene chlorides wh
gk wF A7}l Methylene chloride® 38 % MgSO,E AM&3le] Ax & %3] Column™ A3}
A 21-28 1.02g(5F& 32%) F53FATH.

(3) Axd 16-3: 34 21-3 3HA

\ N

N/ \ /)
G T
Br O (HO),B o

212 213

Z7hA] 21-2(1.02g, 0.003mol)S THF(F4) 50mlell =9l ¥ £wZ -781
BuLi(1.6M in hexane)(0.52g, 0.004mol)S HZ3| A7}stAct. 2417 5 =]}
(0.535g, 0.005mol, sigma aldrich)E& A3 713k F 308 o wdA7l F 6N
0.004mol)S 7} 8 F 2nF o= 5ste] 2A13F wwkst
o] F3A| 21-3& 0.45g(5& 50%) 53Tt

(4) Azl 16-4: Z7HA] 21-4 A

\ N
Vg Br -
O NH T /S\© " Q N
ol axe
21-3 21-4

ZZHA] 21-3(0.45g, 0.001mol)ell (2-bromophenyl)(methyl)sulfane (0.41g, 0.002mol, sigma aldrich), Zvj=
Pd((pph)3)4(0.039g, 0.003mmol, P&H Tech), K2C03(0.47g, 0.003mol, WAZ}F)S EF4 40mlo] @i, AL
*‘?—%"]7101]/‘1 24X3F 3R ST, 2EE UY * =23 WydAdIFZel=RE {§USS *Er?/]?_& T 7249 Eg3t
(MANFZol= : Fi=1:1) T 21-45 0.47g(F& 80%) 53Tt

(5) Azl 16-5: Z7HA 21-5 A

\ /

NH Oy ' NH

21-4
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[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]
[0362]

[0363]

[0364]
[0365]

0|ﬂ

E£0 10-1498969

F7FA| 21-4(0.47g, 0.00Imol)S WEdAZZeto]l= 20mlol] %5 sl 35% HE(H-7]&m Y 1~1.54)
A7Vetal Aol 24417 adkslgith, §715S EEd T AIE AEFo] fol Z2a "EY sl 5 5
o] 313tE 74 21-58 0.246g(58& 50%) FE8FT).

(6) AZql 16-6: Z7HA 21-6 A

\
NH
2 5l

Z74A 21-5(0.246g, 0.0006mol)ol  3F2H(100%)(0.202g,0.002mol), tri(tert-buthyl aminobromide)(0.0013g,
0.0137mmol, F=)S NMP 30mlol] ¥ AAE ﬁ% AIZIAA, 90T 2077 ¥H-g-& Al AT, 258 Ui & 93
YEF 589 ¥ 308 o uwk AlA = 5 FEY sklvh. BAdl 5o waE2 AEFS st FIHA
21-6& 0.123g(5& 55%) F53F3iTh.

(7) Alzd 16-7: 3I5tE 21 A

|

N

20
4 )

21

A 21-6(0.123g, 0.0003mol)oll bromobenzene(0.118g, 0.0007mol, sigma aldrich), Z=vlZ Pd(dba)2
(0.518g, 0.0005mol), tri(t-butylphosphine) (0.0009g, 0.00453mol, sigma Aldrich), NaOtBu (0.07g,
0.0007mol, =)L EFd 30mlo] Y A EY7)stoA 1247 37 28 A AT, L8 Aoz yd

[e)
i B3 fAQE 2ol =g B, f7]5S Bt 5% FH, EFQlo] Ho IAitom AAAS st 35}
5 218 0.075g(5& 50%) 53t

H-NMR(200MHz, CDCly): & ppm 1H (4.15/S, 7.25/M, 7.33/M, 7.45/M, 7.52/M, 8.45/D, 8.55/D) 2H (6.37/S,
7.58/M, 7.98/M) 3H (7.50/M)
LC/MS: m/z=403[ (M+1)']

A 17: ShebE 22 944

(1) Az 17-1: Z7HA 22-1 34

(0]
,O\ P
N e § W)
NH,
Br Br Br@
221

4,6-dibromobenzolc][1,2,5]oxadiazole(10g, 0.0359mol, F=r) ol 2-bromoaniline(6.18g, 0.0359mol, Sigma
Aldrich)S EFql 320mloll ¥, Pd(dba)2 (0.494g, 0.0005mol, P& Tech), NaOtBu(ZT]$EEXREA}o]
=)(5.18g, 0.0539mol, =), tri(t-buthyl)phosphine(0.0873g, 0.0004mol, FF)< F7I3k &, A E¢7
Sl A 80T E 1641 WH-SAHT. B8 ¥ F f7|5% & 3 F vfadlgddoER AR & 553}
o A7t 2 (WAANF 2| =t = 1:5)3Fe] FHA 228 4.11g(5F 31%) 55313}
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[0366]

[0367]
[0368]

[0369]

[0370]
[0371]

[0372]

[0373]

[0374]

[0375]

[0376]
[0377]

SE551 10-1498969

(2) Az 17-2: =344 22-2 A

o) JloN

e N

B, wh
P — Oy
D O

221 29:3

ZFA) 22-1(4.11g, 0.011Imol)ell Zw) Pd2(0Ac)2(0.125g, 0.0005mol, =), PCy3(10mol%)ell MeCNE 150ml 4
3L 24X 7 Bk A 3F 100TCo A ke, Wk 35S A2 WZbEle] &3 Methylene chlorided 150ml

[e)

H71sko] Methylene chloride® #7 % MgS0,E AFE3dle] 1x §& HF3F9 ColummAAsle] FIHA] 22-25
1.02g(5& 32%) F53id.

(3) Axd 17-3: 34 22-3 3HA

N,o\ N,o\
A\ /N \! /N
Cry — Oy
Br O (HO),B O
22-2 22-3
FZHA 22-2(1.02g, 0.003mol)& THF(F<=) 40mlel %9 F &
BuLi(1.6M in hexane)(0.54g, 0.004mol)S HZ3| A7}stFct. 2417 5
(0.556g, 0.005mol, sigma aldrich)E HH3] FH7}e F 308 © wEkA7)
0.004mol)& 7k § 255 2o Aoste] 247 ankela, f7]5s FF6e] n-dite

Z7H4) 22-3 0.45g(F& 50%) TS5+,

(4) Azd 17-4: FZHA] 22-4 A

Oy
N/O\N N N
Vo Br o
Crw =y — 0
—S
ot O e
22-3 22-4

Z7HA 22-3(0.45g, 0.001mol)el] (2-bromophenyl)(methyl)sulfane (0.43g, 0.002mol, sigma aldrich), Zuj=
Pd((pph)3)4 (0.041g, 0.003mmol, P&H Tech), K.C0;(0.49g, 0.003mol, hAZ}F)S EF 40mlel] T, AX
ER7TA 2442 BRI, R EE WY $ B3 WygdEZeel=g {U]F gk & 29 skl (]
AAFzgol= © AX=1:1) FA| 22-45 0.47g(5F& 80%) F53F ).

ofj
o
He
&)

(5) Alzd 17-5: FZHA] 22-5 A

O RN
N N N
Vo A/
NH NH
ﬁ " o/ §4
—S ~5
22-4 22-5

FHA 22-4(0.47g, 0.00Imo) & WA ZZebo]= lomlell ¢ & FAbshrs 35% FF(20ml) H7ESHar e
A 24zt atekgitt. 1S5S Reld ¥ AdetE AsTol fld Za dEdsta sFske] $3bA 2258
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[0378]

[0379]
[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

[0386]

[0387]

[0388]
[0389]

SE5451 10-1498969

0.248g(5& 50%) +53k3Art.

(6) AZal 17-6: Z7HA| 22-6 A

/O\ O
N - ~
\! /N N\ /N
0/ f}NH — s O NH
~s
22.5 226
ZZHAl 22-5(0.248g, 0.0007mol)oll 2H(100%)(0.210g, 0.002mol), tri(tert-buthyl aminobromide)(0.0014g,
0.0143mmol, F=)S NMP 20mlol Wi HAE g7 AI7IHA, 90TCellA 2043t W53 Az, 258 Wb &

AIUEF FEAS Y 308 ol WAzl & YY), EAdl Ho] Wetg2 AAAS sto] FIHA] 22-
S 0.123g(58 55%) F53Ftt.

(7) Az 17-7: 3k5t= 22 ¢4

PON s

N N N N

Y o Br ./
S —
22-6 22

=704 22-6(0.123g,  0.0003mol)el  bromobenzene(0.123g,  0.0007mol,  sigma  aldrich), Z"j&
Pd(dba)2(0.539g, 0.0005mol), tri(t-butylphosphine)(0.0009g, 0.00453mol, sigma Aldrich), NaOtBu(0.07g,
0.000T001, FH)E FRA Buidl ¥ A LA AT B B, SR Jeon g £
=7} uﬂ%@iia}qt; T2 wdste] vFg F, S5 Fo] #@ANor ANAAE st e
225 0.076g(F& 50%) T‘—:‘a’?\i‘jr.

>-1n:
El
N
ol

H-NMR(200MHz, CDClz): & ppm 1H (7.25/M, 7.33/M, 7.45/M, 7.52/M, 7.94/M, 7.98/M, 8.45/D, 8.55/D) 2H
(7.58/M) 3H (7.50/M)

LC/MS: m/z=392[ (M+1)']

Aol 18: 3hetE 23 94

(1) AZe] 18-1: Z7HA 23-1 84

N/
il Br o/
N N
Wa T WAL
Br Br Br

231

4,6-dibromopyrazolo[1,5-alpyridine (10g, 0.0362mol, %=) ©l 2-bromoaniline (6.23g, 0.0362mol, Sigma
Aldrich)& E34 3000mle] ¥, Pd(dba)2 (0.497g, 0.0005mol, P&H Tech), NaOtBu(ATU]&E]EREA}o]
=)(5.22g, 0.0543mol, %), tri(t-buthyl)phosphine(0.0879g, 0.0004mol, F=)<& 713 5, Ax EY7
sl Al 80CE 16A1ZF HESAIAATH. B8 ¥ F f7Sw F53 & U}:LHIMHIOEE AZANZ & 5%34
A7t A (e FAF 2ol = A = 1:5)3ke] T34 23-18 4.12g(5F 31%) TS5+

L
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[0390]

[0391]
[0392]

[0393]

[0394]
[0395]

[0396]

[0397]
[0398]

[0399]

[0400]

[0401]

SE5451 10-1498969

(2) Az 18-2: =714 23-2 A

o
N N
N N
N/ NH D \ / NH
Br Br@ Br
23-1 23-2

7k 23-1(4.12g, 0.0112mol)ell 2w Pd2(0Ac)2(0.126g, 0.0005mol, &), PCy3(10mol%) ol Me(NS 140ml ¢
I 24A7F FoF Ak 3 100ColA wEkskdth, whE EEES A2 Y7hste] B3} Methylene chlorides 140ml
Z

d7Feto] Methylene chlorides 2] 5 MgSO. = AH&3dtel Ax F- wFH3dke] ColumBAste] F7HA| 23-25
1.02g(5& 32%) F53halct.

(3) Axd 18-3: 34 23-3 3HA

N7 N“
N4 N—
N\ / NH - N\ NH
Br (HO)-B
23-3

23-2

FAHAl 23-2(1.02g, 0.003mol)& THF(F-) 40mlel] 391 F EE -78C7HA Wzl 1AxF WWHAIZL & n-
BuLi(1.6M in hexane)(0.55g, 0.004mol)<S 3] = . 5
(0.560g, 0.005mol, sigma aldrich)E HH3] A7 5 308 © WA

0.004mo1)& 7k & 2LE F2oR st 223 wnketal, {7158 FES] n-Fako

ZF7HA) 23-3S 0.45g(5& 50%) F53+9it).

(4) Az 18-4: =3A| 23-4 A

N7 N~

N / Br N {

\ /NH o+ /S\© — e % o TH
o

23-3 23-4

=244 23-3(0.45g, 0.001mol)ell (2-bromophenyl)(methyl)sulfane(0.43g, 0.002mol, sigma aldrich), Z®j&
Pd((pph)3)4(0.041g, 0.003mmol, P&H Tech), K.C03(0.49g, 0.003mol, HAI}F)S EF< 20mle] T, A&

TA7INA 24413 FFEgiTh. 2EE WY F B3 vddESsdolsr §7]5S 2T § 28 Eestel ()
AdFaetol= 1 dak=1:1) F3HA| 2345 0.47g(5& 80%) 53Tt

(5) AZe] 18-5: Z7HA 23-5 A

N N*
N N4
NH NH
s N — o N\ 4
23-5

/
/
23-4

15,

THA 23-4(0.47g, 0.001mol)S& wlEAZF=elol= 1omlell <l F
A 24AzE wwbellth. 1SS wEld  Aeke ASFel 9

0.248¢(5& 50%) = 3F3ATh.

Tpababe 2 350 TEk(30ml) FE7bsla Abeo
of 23 AE st gFHste] T3l 2358
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[0402]

[0403]
[0404]

[0405]

[0406]
[0407]

[0408]

[0409]
[0410]

[0411]

[0412]

[0413]

SE551 10-1498969

(6) Azxel 18-6: F7HA] 23-6 A

N/
0./ \ //NH S \ / NH

Z7rA] 23-5(0.248g, 0.0007mol)ell H2F(100%)(0.211g, 0.002mol), tri(tert-buthyl aminobromide)(0.0014g,
0.0144mmol, Z=F)& NMP 15mloll ¥ 2 3 AZIEA, 90Tl A 20417 WHeS AHT. 228 Ud &
ASUVEF FE&HE YL 30 o] w7l = AE QT EAol Fo] vgtEE A dAste] s§E 2365
0.123g(& 55%) 53 tt.

Eat=
7

]

A

(7) Azxzd 18-7: 3}3tE 23 $HA

N N~
bt Br f\l/
Wl +©—» e al
23-6 23

=74 23-6(0.123g, 0.0003mo1) el bromobenzene(0.124g, 0.0007mo1, sigma aldrich), Zn) &

Pd(dba)2(0.543g, 0.0005mol), tri(t-butylphosphine)(0.0009g, 0.00475mol, sigma Aldrich), NaOtBu(0.07g,

0.0007mol, T=)& EF< 20mlol Wi i E9718tel A 12417 857 TEARAT. 228 4oz Ud $
3 wA@ddE2gdol=S Ha, {f715E BEste] 553 H, 274l o dioz AqAAE st e

23& 0.077g(5& 50%) 533 Th.

H-NMR(200MHz, CDCly): & ppm 1H (6.38/D, 7.25/M, 7.33/M, 7.45/M, 7.52/M, 7.80/D, 7.98/M, 8.45/D,

8.55/D) 2H(7.58/M) 3H(7.50/M)

LC/NMS: m/z=390[ (M+1) ]

Aol 19: SFebE 24 944

(D Az 19-1: F3HA] 24-1 A

| |
N

S’N/ Br S/ /
+ NH,
Br ©/ NH
Br Br Br@
24-1

4,6-dibromo—2-methyl-2,7a-dihydrobenzold]isothiazole (10g, 0.0362mol, %=) ol 2-bromoaniline (6.23g,
0.0362mol, Sigma Aldrich)E =<l 320mlol]l ¥ail, Pd(dba)2(0.497g, 0.0005mol, P&H Tech), NaOtBu(ZAT]S-E
EXEXO]=)(5.22g, 0.0543mol, ==r), tri(t- buthyl)phosphme(o 0879g, 0. OOO4m0 , =)L #Fs 3 A
A2 297 stelA 80T=E 16417 WvH-eAZIT. &5 ¥e ¥ f715% F53 % u}lLﬂ’\” HolER AxAX
T wFstel durt AR (AAI Rl = dt = 1i5)ste] FRHA| 24-15 4.12g(5& 31%) T53Hdt
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[0414]

[0415]
[0416]

[0417]

[0418]

[0419]

[0420]

[0421]
[0422]

[0423]

[0424]

SE5451 10-1498969

(2) Az 19-2: =714 24-2 A

S/N
/
NH
Br Br@
24-1

=704 24-1(4.12g, 0.0112mol) =] Pd2(0Ac)2(0.126g, 0.0005mol, =), PCy3(10mol%)°ll MeCNS 150ml
3L 24AN7F BoF A 3} 100Co A wwkskTth, Wk E3tES AFR WZhEle] B3} Methylene chlorides wWh
Sl w2 H7138lo] Methylene chloride® #8 ¥ MgSO,E AF&3le] AX & 53] Column AA|st] =7+

A 24-25 1.02g(F832%) T53FUTH.

o

(3) AZel 19-3: Z7HA] 24-3 A

—_

Z7HA 24-2(1.02g, 0.003mol)S  THF(F-<)40mle] ¢ =
BuLi(1.6M in hexane)(0.55g, 0.004mol)S 3] # .
(0.560g, 0.005mol, sigma aldrich)E A3 ZH71s F 30
0.004mol) & 7l & L5 A20= A5sle] 243 uyksla
S 24-38 0.45¢(5& 50%) 53T}

(4) A x4 19-4: =714 24-4 A

=244 24-3(0.45g, 0.001mol)ell (2-bromophenyl)(methyl)sulfane(0.43g, 0.002mol, sigma aldrich), Z®j&
Pd((pph)3)4(0.041g, 0.003mmol, P&H Tech), K,C05(0.49g, 0.003mol, WHAZHF)S EF< 30mle] ¥, 2Ax
EH7IA 247 &5 sl *EE UE & %3} HedZzegol =2 {f7]5S 28 2] &5}
(MAAZ e o= 1 #=1:1) F1HA 24-280.46g(5 & 80%) S5t

F 29

=
e
ol

(5) AZel 19-5: Z7HA] 24-5 A
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[0425]

[0426]

[0427]
[0428]

[0429]

[0430]
[0431]

[0432]

[0433]
[0434]

[0435]

[0436]
[0437]

0|ﬂ

E£0 10-1498969

ZF7FA| 24-4(0.46g, 0.00lmol)S wWlEa A= iaqﬁlmwﬂ o] & wAEE A 35% HE(H7) &l 1-1.
@}}ﬂ*mwﬁzwn}ﬂ%4@w 715S 283 & AYIteE AsTol o Zx BEH 553
A 24-55 0.243g(5& 50%) T53F3ATh.

(6) AZcl 19-6: Z7HA 24-6 A

24-5

Z7HA] 24-5(0.243g, 0.0006mol)oll 22H(100%)(0.188g, 0.0019mol), tri(tert-buthyl aminobromide)(0.0012g,
0.0128mmol, F)< NMP 20mlell €31 AAE 3HF A[7]HEA], 90CHA 20A%F §EAFT. 225 W & ¢
ﬂﬂfa FENG @i 308 ol ettt FAdll =o] Weg2 AAAE sho] FHA 24-
< 0.122g(58 55%) T+53519ith.

(7) Azl 19-7: 5}9t= 24 344

A 24-6(0.122g, 0.0003mol)e]  bromobenzene(0.110g, 0.0007mo1, sigma aldrich), Zu] =
Pd(dba)2(0.485g, 0.0005mol), tri(t-butylphosphine)(0.00085g, 0.00424mol, sigma Aldrich), NaOtBu
(0.067g, 0.0007mol, )& ZF<l 20mlel Y A EH7stolA 1242 SFukeS AT, 258 FLo
2 U4 5 £ ‘]ﬂﬂﬂ oS B, /7158 Y3t 553 FH, EF¢lo FHof Aoz A AA st
S}HE 245 0.0746g(5& 50%) 7538k ch.

H-NMR(200MHz, CDCls): & ppm 1H (2.47/S, 4.50/S, 6.19/S, 7.45/M, 7.52/M, 7.62/M, 7.98/D, 8.08/M,

8.45/D) 2H (7.33/M, 7.58/M) 3H (7.50/M)

LC/MS: m/z=423[ (M+1)']

Al ;\] aﬂ 20: §]_6LU ‘;7‘3

(1) Az 20-1: =34 25-1 34

g\,N Br (\JN

N N
2 - =

\ / Br
Br Br Br

25-1

6,8-dibromo-2,3-dihydroimidazo[1,2-alpyridine(10g, 0.0359mol, =) o 2-bromoaniline (6.18g,
0.0359mol, Sigma Aldrich)S EF< 300mlol] ¥ir, Pd(dba)2 (0.494g, 0.0005mol, P&H Tech), NaOtBu(AT]S-
B EXREAL]=)(5.18g, 0.0539mol, =), tri(t-buthyl)phosphine(0.0873g, 0. 0004m01 )< HURsE &

A 597 &NHEWCilvaH%liﬂ-§%:%%54°ﬂ*ﬂ-z g & ool ER xR
T w58t Ayt ZR(MEANSZ 2 o] =8 = 1:5)3t0] FIHA] 25-1& 4.11g(5& 31%) F533Th.
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[0438]

[0439]
[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

SE5451 10-1498969

(2) Az 20-2: =314 25-2 A

N N
N— N
N/ NH - N/ NH
Br Br@ Br

25-1 25-2

A 25-1(4.11g, 0.0111mol)el] =wl Pd2(0Ac)2(0.125g, 0.0005mol, =), PCy3(10mol%)ell MeCN=150ml &
I 24N 7 et A s 100TA A wytelgeh, ¥k B3RS e W7t &to] B3} Methylene chlorides ¥H$
Sl v 3718k Methylene chlorideZd el § MgSO,E Ab&sle] 1z & %3t Columm A8t F3t

A 25-28 1.02g(5F 32%) FE31T).

(3) Az 20-3: 34 25-3 3HA

(N (N
N N
\ /NH \ /NH
Br (HO),B
25-2 25-3

FAHAl 25-2(1.02g, 0.003mol)& THF(F5)40mlell =1 ¥ 2&F -78C 744 W] 1AxF WHHAIZl & n-
BuLi(1.6M in hexane)(0.54g, 0.004mol)& %3] A7Fstih. 2A17F SF wyAl 5 EfudEyolE
(0.556g, 0.005mol, sigma aldrich)E H3 ZH718 F 308 Edl Q
0.0042mol)S X7Hek § REE 208 A5st 2413 wwksta, f715S FE n-ditoe

A 25-3% 0.45¢(5& 50%) $538H3lT).

(4) Az 20-4: F3HA] 25-4 FA

GN (\,N

N Br N

N\ /NH O+ /S\© — s /Y
ane

25-3 25-4

Z7HA 25-3(0.45g, 0.001mol)oll (2-bromophenyl)(methyl)sulfane(0.43g, 0.002mol, sigma aldrich), Zwj=
Pd((pph)3)4(0.041g, 0.003mmol, P&H Tech), K2C03(0.49g, 0.003mol, THAZ}F)ES EFA 20mlo] @i, A
EA71A 24417 BFEAT. REE U & 23 YEdZ2ge e §7]5S B & 29 Esk (v
AAZF2eol=  AA=1:1) FHA| 25-4F 0.47g(FE 80%) F53T).

(5) A Fd 20-5: F3A| 25-5 3HA

s N\ / NH . O%/ N/ NH
aNS AN
25-4 25-5

Z7H4) 25-4(0.47g, 0.001mol)S HWEAZZelol= 20mlo] % & FArsl4 356 F=F(30ml) H7Fstar Ao
A 2447 ke fU1ES BEd 3 AYTtE AEFo] Yol Za FYHsla wFete] T 25-5%

0.248g(5& 50%) FTES3}9itt.
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[0450]

[0451]

[0452]

[0453]

[0454]
[0455]

[0456]

[0457]
[0458]

[0459]

[0460]
[0461]

SE551 10-1498969

(6) A Fd 20-6: A 25-6 3HA

N N
N—% N—%
NH
25-5 25-6

Z7HA 25-5(0.248g, 0.0007mol)oll =4F(100%)(0.210g, 0.0021mol), tri(tert-buthyl aminobromide)(0.0014g,

0.0143mmol, S=1)S NMP 15mloll ¥a HAAE SFAIZ|WHA, 90To|A 2047+ vH&S AAHY. 25 Ud &

@ﬂqEE*ﬁ“°<+wm%ﬂ% WHEAIZ] & FHE P elgitt. Al FHo] WeE 2 AAAE dto] $HA 25-
< 0.123g(5& 55%) =53kt

(7)) Az 20-7: 3}3HE 25 A

(/“;N N K;A;N
Si§ éimf + [i] . Si§ %;§:>
O 25-6 O O O

=744 25-6(0.123g, 0.0003mol)oll bromobenzene(0.123g,0.0007mol, sigma aldrich), Z"]=2 Pd(dba)2(0.53g,
0.0005mol), tri(t-butylphosphine)(0.00095g, 0.00471mol, sigma Aldrich), NaOtBu(0.075g, 0.0007mol,
FT)E& B 20mlel] Wi A4 E9TIstelA 12413 BRTES AT 22 2o Y = =3 13
I1ZRetolEe Ra, §7152 Belde] w3 W, BRdel o Suow AAAL el HPE 258
0.0768g(4=& 50%) 533 th.

mlo

H-NMR(200MHz, CDClz): & ppm 1H (3.72/M, 4.27/M, 7.25/M, 7.33/M, 7.45/M, 7.52/M, 7.94/M, 7.98/M,
8.45/D, 8.55/D) 20 (7.58/M) 3H (7.50/M)

LC/MS: m/z=392[ (M+1)']

AR 21: shetE 31 34

(1) Az 21-1: Z7H4] 31-1 A

/s\
0 N

.S,
0 IN P
Br Br (HO),B B(OH),
31-1

5,6-dibromo-7aH-benzo[d][1,2,3]oxathiazole(10g, 0.0336mol, )5 THF(F5) 250mle] =< 3 %25 -78
T7HA W 1A12F awkA|ZIty, 28]a2 n-BuLi(1.6M in hexane)(4.74g, 0.0740mol, Sigma Aldrich)S Z 3]
A7 e tE. 2417 Fob nHkAI7] ¥ Eg v E B o] E(8.74g, 0.0841mol, Sigma Aldrich)S HA3] A7 &
30% o wEAZITE 6N FAF 88 (2.70g, 0.0740mol, TCDS H7e & 22 Aoz A5sto] 247
Wk, f71%5S &8 n-Erte 2 AAdste] F1HA 31-1% 6.45¢(5& 50%) TS5t
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[0462]

[0463]
[0464]

[0465]

[0466]
[0467]

[0468]

[0469]
[0470]

[0471]

[0472]

[0473]

SE5451 10-1498969

(2) AZxd 21-2: =74 31-2 FA

.S,
O N
= P
Sy 9
Q 4 /3\© BT B
word B0, » O
31-2

31-1
Z7HA] 31-1(6.45g, 0.0168mol) o (2-bromophenyl)(methyl)sulfane (7.52g, 0.0370mol, Sigma Aldrich), =
uj 2 Pd(pph3)4(0.583g, 0.0005mol, P&H Tech), K,CO; (8.14g, 0.0589mol, T=)& EF<l 200mle] ¥, EA

71004 2447 @Rtk 2EE U & B vddZRge|sg {75 B 27 et (H
AdFzalols ¢ dAa=1:1) FHA 31-28 5.15g(5& 80%) F53H3AH.

(3) AlZd 21-3: 374 31-3 34

31-2

2.5~381) F et ALolA 2443k mtetk. f715S BEd 3 AgolES AEFo] 9o Zu Ay Hs)
3 3 3te] FA| 31-3S 2.79¢(FE 50%) 53T

Z7H4 31-2(5.15g, 0.0134mol)S wWEAZZalo]l= 120ml o = = Fasl5a 35% (7] LufEke]

(4) Az 21-4: 33 31 A

31

74 31-3(2.79g, 0.0067mol)oll 3AH(100%)(3.30g, 0.0336mol, TCI), tri(tert-buthyl aminobromide)& NMP
100mlell €l AAE SFAIZIHEA, 90ToA 2047 ¥E&S AFTh 228 Jd £ JIUER F89& ¥

30 o] Wk AA = T FEFHSAUC. FAdl B9 WeeZ AEAHE st IFFE 318 1.06g(FE 45%) F

H-NMR(200MHz, CDCls): & ppm 1H (4.5/S) 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/NS: m/z=352[ (M+1)']

Aol 220 3hghE 32 A
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]
[0482]

[0483]

[0484]
[0485]

SE5451 10-1498969

(1) AZxd 22-1: =74 32-1 3A

N

s,
N N
Ni\ /iN NS/
B’  Br (HO),B"  B(OH),
32-1

3}3+E A 5,6-dibromobenzolc][1,2,5]thiadiazole (10g, 0.0340mol)<S THF(F<*) 400mlel] =9 & &%=5 -78
T7HA W& 1A1ZF wwkA]7] 3 n-BuLi(1.6M in hexane)(4.79g, 0.0748mol)<=S 3] A7}stdct. 2A17F &<
WHkAI Y, 28] EFvE R P 0]E(8.83g, 0.0850mol)S HH3] A7Fsk & 308 ¢ wHkAIZIth. 6N G4F
|A(2.72¢, 0.0748mol) & A3 F 25 Aoz AFdte] 2417 wltelal, §715E FE0] n-d 2
AAAR s FIHA 32-12 3.80g(F& 50%) F53F3 ).

=
lEC)
>
>
o

(2) AZe] 22-2: Z7HA 32-3 A

S,
N’S‘N N\ fN
Vo Br
a8
SRR Rl 2 0
(HO),E  B(OH), O Q
322

32-1

Z7HA| 32-1(3.80g, 0.0170mo1 )l (2-bromopheny! ) (methyl)sulfane(7.59g, 0.0370mo1), Zu| 2
Pd(pph3)4(0.589g, 0.0005mol), K,005;(8.22g, 0.0595mol)S =<l 120mlell Qar, A E7) oA 2447k &7
st 228 WY F E3 fddFzgo=z §U5S 2
=1:1) 34 32-2& 5.17g(F6 80%) +E5319iTh.

F 29 peee(dazRdes

o

(3) AZd 22-3: 34 32-3 FHA

32-2

204 32-2(5.17g, 0.0136mol)S wWEaAZFETol= goml)ol =l F FASFEA 35%  FH(F7]-&EE
2.5~38)) F7retar Aol 2447 mtEth, §715S BEd F AgelEE AEFo] 9o Za "y}
3 FEHs] TA 32-38 2.80g(F& 50%) 5T

(4) Az 22-4: 33 32 A

32

F oA 32-3(2.80g, 0.0068mol)ell 2F4F(100%)(3.33g, 0.0340mol), tri(tert-buthyl aminobromide)S NMP
80m1)<>ﬂ Y AAE IFAZIEA, 90CAA 20A17F vESAIH T, 255 Y & d3UEF 898 Yl 30
o WAL F HEYSGITE. EAcl =] vighER AAAs ] e 325 1.06g(5& 45%)S 5 S

Jor
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[0486]

[0487]
[0488]

[0489]

[0490]
[0491]

[0492]

[0493]
[0494]

[0495]

[0496]

[0497]

SEE0] 10-1498969
o

H-NMR(200MHz, CDCls): & ppm 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/NS: m/z=349] (M+1)']

A 23: 3}3E 33 §A

(1) Aze] 23-1: Z7HA] 33-1 A

Bf  Br (HO),B  B(OH),
33-1

3}8HE- A 5,6-dibromo-2,7a-dihydrobenzo[b]lthiophene (10g, 0.0340mol)S THF(F5) 350mlol =91 ¥ &%
-78C7HA el 1A13F wAIZIYh, 28] 2 n-BuLi(1.6M in hexane)(4.79g, 0.0748mol)< %
A7 ek WAl ¥ Ef AW o] E(8.83g, 0.0850mol)S HH3I H7F3E 3 308 o] mdbA|Zitk. 6N
FRM(2.72g, 0.0748m01) S #H7}e & eEE Loz A&Flo] 2A 7 Wl 7S F%38le] n-3)
= AAAste] F3HA 33-12 3.80g(F& 50%) TS

o o Mo

oo -

(2) A|Ze] 23-2: Z7HA 33-2 A

(HO).B B(OH),
331

1A 33-1(3.80g, 0.0170mo1)ll (2-bromopheny 1) (methyl)sulfane(7.59g, 0.0374mo1), Zu|2
Pd(pph3)4(0.589g, 0.0005mol), K,C04(8.22g, 0.0595mol)= &<l 150mloll Wi, Ha E97]oA 2423 85
gt exE Y & 23 rudZzgonz §7]3L8 g
=1:1) 74 33-2% 3.17g(F%& 80%) 533 tt.

F 29 peee(lgazRdes «

o

(3) Axd 23-3: 34 33-3 A

33-3

F7HA 33-2(5.17g, 0.0136mol)S wlE#E=Zeto]= 300ml el
v) A7}ela A2oA] 24A17F wHkskith. f7ES Ey sk
o] F7HA 33-3& 2.80g(5& 50%) 53T
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[0498]

[0499]

[0500]

[0501]

[0502]
[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]
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(4) Az 23-4: 3}3+= 33 A

Z7FA] 33-3(2.80g, 0.0068mol)ell 3AF(100%)(3.33g, 0.0340mol), tri(tert-buthyl aminobromide)< NMP 50ml
| AAE FFAIZIEA, 90TolA 20A12F 9H-gS AHY. 255 Y F JUHER 5898 €11 30%
ol mWAIZl F Al FAoll Fo] vgkS2 A3 3}IHE 338 1.06g(5E 45%) 5 ST

H-NMR(200MHz, CDCls): & ppm 1H (3.62/M, 3.72/M, 4.95/S, 6.17/M) 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/MS: m/2z=349] (M+1)']

N}\]oﬂ 24 §},6LE' ;;—jl/\g

(1) AZe] 24-1: Z7HA] 34-1 A

P
N
Ni\ /i N/
Br Br

(HO).B B(OH),

34-1

5,6-dibromo—2H-benzo[d]imidazole(10g, 0.0362mol)S THF(F<=)ol 450ml =<1

2y wWHkAIZIYE, 1] A n-BuLi(1.6M in hexane)(5.10g, 0.0797mol)S A3 H7MAIZIth. 2431
% Egvdrdgo]E(9.41g, 0.0906mol)S HAHs| Arist & 308 ¢ wwkAZIch 6N 4
0.0797mol) & H7F & § LEE Ao Asdte] 243 ke, §715S FE5ke] n-dite
A 34-15 3.72g(5 & 50%) 5SSl

(2) A|Ze] 24-2: Z7HA 34-2 A

o
N Tl
ki
il
= 3

& O

34-1 342
Z7HA 34-1(3.72g, 0.0181mo1)°l (2-bromopheny1) (methyl)sul fane(8.09g, 0.0398mo1 ), Zuj =
Pd(pph3)4(0.628g, 0.0005mol), K;CO3(8.76g, 0.0634mol)S EF4l 150mlel] @ar, A HE97|oA 2447 3k

st 2=E Ul £ 59 vddI2go=g fU)5S B & 29 BEsid(rAdAF2ge)= o il
=1:1) 3E 34-22 5.25g(F& 80%) F53FT).

o
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[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]
[0518]

[0519]

[0520]

[0521]

SE5451 10-1498969

(3) AFxd 24-3: =74A 34-3 FA

34-2
Z7HA 34-2(5.25g, 0.0144mol)S wlE#AZF2elo|= 130mlol] 9 3 Faksle4 356 FF(F7]8mzFe] 2.5~3
Hl) H7VSRaL Aol Al 24412 wdtelith. RS BEd & AolEE AEFe] Sl 24y FEHSA

Z3lo] F7HA| 34-3< 2.85g(F& 50%) FEsHYTH

(4) A x4 24-4: 3}3HE 34 A

=74 34-3(2.85g, 0.0072mol)oll  3AH(100%)(3.55g, 0.0362mol), tri(tert—buthyl aminobromide)2 NMP
100m1°ﬂ 9i AAE FFAZIHA, 90T 20413 vh38 AF Y. 255 U™ & A3UEF F898 Y1 30

ol WHIAA F F HEY ). FAdl o] meez AAARE ko] T 45 1.07g(5E4%) S S5
0}913}.

H-NMR(200MHz, CDCls): & ppm 1H (1.4/S) 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/NS: m/z=331[ (M+1)']

/\1/\] Qﬂ 25: §]_6LU z;sﬂL/\é

(1) A=z 25-1: =3hA] 35-1 §A

s s
N/ W/

Br Br (HO).B B(OH);
35-1

5,6-dibromobenzolclthiophene (10g, 0.0342mol)< THF(F-<=)eo] 380ml %9 ¥ &%E -78C7HA g 1A17F
WRAIZITE . 28] n-BuLi(1.6M in hexane)(4.82g, 0.0753mol)S HH3] Hrlatdrt. 2417 E¢F kA7l &
E AR o] E(8.89g, 0.0856mol)S HH3] Hriad F 308 © awARl 4 £ 7
0.0753mol)& H7Heh & £Lg JEom gt 243 akstal, f715& FEst] n-date

SHA| 35-1% 3.79g(F& 50%) 53Tt
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[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]
[0530]

[0531]

[0532]

[0533]

SE5451 10-1498969

(2) Az 25-2: F3+A| 35-2 FA

\
SIRESC R
O

35-1 35-2

SZHA 35-1(3.79g, 0.0171mol )l (2-bromopheny1) (methyl)sul fane(7 65g, 0.0376mol), ] 2
Pd(pph3)4(0.593g, 0.0005mol), K.CO5(8.28g, 0.0599mol)S EF<l 90mlel % A Bl 2447 35
stk 228 UY $ 9 MudEZeoEg {58 wEt & 2 Y (vAdE R )= ¢ g
=1:1) F7HA 35-25 5.18g(5& 80%) A sH3iTh.

2

(3) Axd 25-3: 34 35-3 3HA

35-2

180ml)ell =91 3 IAksba 35% F(F-7]EmEe]
S B3 T AP EZ AEFo| Yo 21 LE Y

Z7k4) 35-2(5.18g, 0.0136mol)<
2.5~34) H7}stm Ao Al 24X nl ]—7’;—
31%%&%~%ﬂﬂ3&ﬁ%z&g4%5%)T%ﬂﬁﬂ.

p
e

(4) Azel 25-4: 3}3HE 35 A

Z7rA] 35-3(2.81g, 0.0068mol)ell  32F(100%)(3.35g, 0.0342mol), tri(tert—buthyl aminobromide)g NMP
120mloll @31 FAE ZFAZ|HA, 90THAA 2047 1 %% ARG, 255 Y F 93U ERF 589
30 o] wWkAlA F 5 JE|YSIGITE. EAoll 5o Wgkg R AAAS ste] S§E 355 1.06g(5E 45%)
A=

H-NMR(200MHz, CDCl3): & ppm 2H (7.20/S, 7.50/M, 7.52/M, 7.98/M, 8&.45/M)

—1> ot
R

LC/MS: m/z=347[ (M+1)']

Al }\] oﬂ 26: §},6LE' ;;—jl/\g
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[0534]

[0535]
[0536]

[0537]

[0538]
[0539]

[0540]

[0541]
[0542]

[0543]

[0544]

SE5451 10-1498969

(1) Azel 26-1: Z7HA] 36-1 FA

N N
N/ \
Br Br (HO)2B  B(OH),
36-1
5,6-dibromo-2-methyl-2H-isoindole (10g, 0.0346mol)& THF(F-52)ll 430ml Q1 F £%& -78C7HA U 1
AIZF kAT, 1@ 5 n-BuLi(1.6M in hexane)(4.87g, 0. 0761mol D& AAs] A7kskglth. 22413 E]F kA
&N(2.77
[<]

71 & EgddRHo]E(8.982, 0.0865m01)S HH3] Z7}sk & 308 © wyAZT. 6N FAF
0.076lmol)S #H7}e & 255 20 AFste] 2413 wdtsla, §75S & : 2
F2A] 36-12 3.78g(5& 50%) 5319t}

(2) Az 26-2: F3HA] 36-2 A

(HO):B  B(OH), O Q

36-1 36-2
A 36-1(3.78g, 0.0173mol)ell (2-bromopheny!) (methyl)sulfane(7.73g, 0.0380mo1), Zu| &
Pd(pph3)4(0.599g, 0.0005mol), KsCO5(8.36g, 0.0605mol)S EF<l 150mlell WL, A EY7)oA 24x7F 357

st 228 WY F E3 fddFzgo=z §U5S 2
=1:1) $7A) 36-22 5.19g(F& 80%) S53FTh.

5 79 Fesel(AAFRetelE 1 I

o

(3) Axd 26-3: F3+A 36-3 A

36-2 36-3
74 36-2(5.19g, 0.0138mol)S g A FZElo]= 200mlell ¢ F A3 4 35% HH(F-7]-&vi=ke] 2.5~3
H)) Arlslar Aol 24A17F wEbIATE. f7)5S B3 & AElolEE AEFo| 9o Zx HEHHYI} §

%3lo] 3gE (3 SHA 36-3% 2.82g(58& 50%) 53

(4) Az 26-4: 313+E 36 3HA

36
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[0545]

[0546]

[0547]
[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]
[0557]
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Z7A] 36-3(2.82g, 0.0069mol)el  3AF(100%)(3.39g, 0.0346mol), tri(tert-buthyl aminobromide)< NMP
150mlell ¥al AAE SFAZ|HA, 90TlA 20A13F vESAI AT, 255 W & d3UEF 89S 9l 30
ool wWkAA = F FEYEIYT. EAol o] wWEre R QAA s IFEE 36S 1.06g(FE 45%) 53

o

H-NMR(200MHz, CDCl;): & ppm 1H (4.15/S) 2H (6.37/S, 7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/MS: m/z=344 (M+1)']

Al 27: SFebE 37 $H4d

(1) Az 27-1: Z7H4 37-1 84

JoN

PO N
N N
"i\ /i" \
Br Br

(HO),B B(OH),
37-1

5,6-dibromobenzolc][1,2,5]oxadiazole (10g, 0.0359mol)S THF(F)oll 450ml =< & 2%=Z -78T7HA W#H
1A 7y kA k. 283 n-BuLi(1.6M in hexane)(5.07g, 0.0791mol)< 3] H7}ghch. 247+ b wHkA
7 5 Efddr o] E(9.34g, 0.0899mol)& HHe] A7k & 30 vl wHRAZITE. 6N fAF #84(2.88g,
0.079Imol)& 718 F &5 202 A5sld 243 mwksla, f715S FE3 2 AAA s

ZF7HA) 37-1% 3.73g(5%& 50%) G55ttt

c

N

(2) A|Ze] 27-2: Z7HA 37-2 A

0.
N N
JoN W
r @,
+ /5© — S — S
T ¢ O
37-1 37-2

Z7HA 37-1(3.73g, 0.0179mo1)°ll (2-bromopheny1) (methyl)sul fane(8.03g, 0.0395mo1), Zuj =
Pd(pph3)4(0.623g, 0.0005mol), K;CO5(8.70g, 0.0629mol)S EF4l 150mlel] @ar, A E97|oA 2447 3k
ST, 255 Ud £ B fedEzgo=r {f75S £
=1:1) S3HA 37-28 5.24g(5& 80%) 53Tt

5 2 ZYstol(WAIEzgo|= ¢ A

o

(3) Axd 27-3: 34 37-3 A

82 35% HEF(H7] S 2.5~3

JEE AgFol 9o] Zm BEYsu ¥

3t FA 37-3& 2.85g(FE 50%) 53T
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[0558]

[0559]

[0560]

[0561]

[0562]
[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

SE551 10-1498969

(4) Az 27-4: 3}3H= 37 A

8]

=7k 37-3(2.85g, 0.0071mol)oll AH(100%)(3.52g, 0.0359mol), tri(tert-buthyl aminobromide) S NM
150mlell ¥ HAE FRAZIHA, 0% 20A7F 93-S AlFY. 258 Ul § dYEF 898 Y 3
T o it AlA = = FEH S Y. EAd 59 WEESE AEAS St SFEE 37S 1.07g(5F 45%) 5
A=

H-NMR(200MHz, CDCls): & ppm 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

(@]

LC/NS: m/z=333[ (M+1) ]

Al 28: sFetE 38 $HAd

(1) AZe] 28-1: Z7HA 38-1 A

5,6-dibromopyrazolo[1,5-alpyridine (10g, 0.0362mol)<S THF(F<)oll 400ml =<l & &x=2 -78C7HA W 1

A7 AWA AT, 283 anmlmlnmmmx5mgoommm%~ﬂ A3 H7lsdnl. 2417 Fe mkA]
71 5 Egvdn o] E(9.41g, 0.0906mol)S HHE ZH7F g F 308 © wwkAZTh 6N 94k 89(2.90g,
0.0797mol) S #H7F 8 & LEE FRO0F St 2417 witetal, {7]15E& FESH n-#Atoz A A A}
FXA 38-15 3.72g(5& 50%) 533t

(2) Alzd 28-2: FZHA] 38-2 A

ZHA 38-1(3.72g, 0.0181mo1)°ll (2-bromopheny1) (methyl)sul fane(8.09g, 0.0398mo1), Zuj =
Pd(pph3)4(0.628g, 0.0005mol), K.C05(8.76g, 0.0634mol)S EF4l 250mlol] YW1, A FEH7]oA] 2443 357
stk 228 Y $ =3 fuddEZee=g {§75E 2Es $ 2§ EE (e dERetels ¢
=1:1) S 38-28 5.25g(5& 80%) 58ttt

=
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[0570]

[0571]
[0572]

[0573]

[0574]

[0575]

[0576]

[0577]
[0578]

[0579]

[0580]
[0581]
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(3) Axd 28-3: 34 38-3 A

5,6-bis(2-(methylthio)phenyl)pyrazolo[1,5-alpyridine (5.25g, 0.0144mol)S WY AZF=Eeto]= 150mlel] 9l
S AAksEA 35% (7SR 2.5~30)) MUbskal Aol A 24x17F kst fU)EE EEe 3 A
Zo|EE AEFo] ol Za dY Pl 53] THA 38-3% 2.85g(F& 50%) G533

(4) Az 28-4: 3}gt= 38 ¢A

Z7HA] 38-3(2.85g, 0.0072mol)ell  34F(100%)(3.55g, 0.0362mol), tri(tert-buthyl aminobromide)S NMP
150mlell ¥ AAE SFAZIHA, 90T 20413 W2 A AT, 255 Ud & AJUEF 898 €3 30
ool WAlA F F ZEY STt BAol mof WeEE A4S sto] sEHE 8% 1.07g(5E 45%) 53
Stt.

H-NMR(200MHz, CDCl3): & ppm 1H (6.38/D, 7.80/D) 2H(7.50/M, 7.52/M, 7.98/M.8.45/M)

LC/NS: m/z=331[ (M+1)']

Aol 290 3hghE 39 A

(1) Azel 29-1: Z7HA] 39-1 A

S// S’/

Br Br (HO).B B(OH),
39-1

5,6-dibromo—-2-methyl-2,7a-dihydrobenzol[d]isothiazole(10g, 0.0323mol)< THF(F<) 500ml 591 §r %E%
-78C7HAl W& 1A1ZF kAT, 28]al n-BuLi(1.6M in hexane)(4.56g, 0.0711mol)& %3] 2
AZE e wukAl 5 E| v AR Yol E(8.40g, 0.0809mol)S HH3 H73F F 308 ¢ 2
F8A(2.59g, 0.0711lmo)& 7Sk & EE 2o 2 AFste 2412 wdtsla, f715S —%%0}04 ]l_ﬁ
= AR T 39-12 3.86g(5& 50%) 5SS
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[0582]

[0583]
[0584]

[0585]

[0586]
[0587]

[0588]

[0589]
[0590]

[0591]

[0592]

[0593]
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(2) Azel 29-2: ZF7HA] 39-2 A

(HO),B  B(OH),

39-1
A 39-1(3.86g, 0.0161mol) ol (2-bromophenyl)(methyl)sulfane(7.22g, 0.0355mol), Z=w|Z= Pd(pph3)4
(0.5608g, 0.0004mol), K-005(7.82g, 0.0566mol)S EF4 200mlell €z, Ha E$7)dA 2422t 73Tt

225 Ud ¥ By dEdFRgelng f7]5S 23 & 29 Eosid(rEagEzdgels - dil=1:1) F
ZHA 39-25 5.11g(5& 80%) T53Fitt.

rot

(3) Az 29-3: 34 39-3 3HA

704 39-2(5.11g, 0.0129mol)S wWEAFZelo]= 200mlel ¢ F A3 4 35% HF(F-7]-&vi=Fe] 2.5~3
vl) Hrbelal Ad2olA 24A17F nRkEIth f715S B3 & AgelEE AEFFo]l el Za dHHS L T

Fote] T3HAl 39-3% 2.76g(5& 50%) 533t

(4) A x4 29-4: 3}3+E 39 A

Z7HA] 39-3(2.76g, 0.0064mol)ell  34F(100%)(3.17g, 0.0323mol), tri(tert buthy aminobromide)g NMP
120mlell Y3 AAE SFAI7IHEA, 90TAA 20A17F HEe-S AT 255 Ud & AJUEF 7898 Y4
30% oA WHIAlA F T FE YTt FAdl o] WEeR AAAL FIE 392 1.05g(FE45%) FE 5

o

H-NMR(200MHz, CDCl3): & ppm 1H (2.47/S, 4.50/S, 6.19/S) 2H(7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/MS: m/z=364 (M+1)']

Ao 30: SFetE 40 $H4d
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[0594]

[0595]
[0596]

[0597]

[0598]
[0599]

[0600]

[0601]

[0602]

[0603]

[0604]
[0605]

SE5451 10-1498969

(1) Axd 30-1: =z+A 40-1 A

O o

N

\ / \ /7

B Br (HO),B  B(OH),
40-1

6,7-dibromo-2,3-dihydroimidazo[1,2-alpyridine (10g, 0.0359mol)<S THF(F<=) 450mlel] =<l 78C
7hA WE 1A17F mHkAlA Y. 283 n-Buli(1.6M in hexane)(5.07g, 0. O791m0 D& HH . 2AZF
S WA & EuE R o] E(9.34g, 0.0899mol)& HH3I) A7be & 30% o wukAZIth 6N Qi &
MN(2.88g, 0.0791mol)S H7} 3 & 2xE ALom Asste] 247 wwlteli, f71%S o
A AA3F] 3}gEC1 2,3-dihydroimidazo[1,2-alpyridine-6,7-diyldiboronic acid & 3 .73g(‘|\”% 50%) FE
Sltt.

(2) Az 30-2: F3HA] 40-2 A

l,rN Br

N
N/
(HO);B  B(OH),

40-1

A 40-1(3.73g, 0.0179mo1) | (2-bromophenyl) (methyl)sulfane(8.03g, 0.0395mo1), Zu] 2
Pd(pph3)4(0.623g, 0.0005mol), K,CO5(8.70g, 0.0629mol)& EF4l 200mlol] Wi, H FE7]oA] 2443 57
st 258 UY § E7 WudERo=g f§U)5E Bt & Z2Y Rt (e dERgel= ¢ itk
=1:1) F7HA] 40-25 5.24g(5& 80%) 53t c).

o

(3) AZel 30-3: Z7HA 40-3 A

(\IN
N

< \7 ¢ —
40-2

F7HA) 40-2(5.24g, 0.0143m01)E v ZZelo]= 150mld] =9
Hl) H7bekal Aol A 24A17F wRkEith. f7]15S EEd § AfelEE A
F3to] Tk 40-38 2.85g(F& 50%) 53T

(4) Azxd 30-4: 3}3tE 40 $HA

.0071mol)oll  AH(100%)(3.52g, 0.0359mol), tri(tert-buthyl aminobromide)S NMP
25 BFFAIZIEA, 90TAA 204]7F | %/\]ﬁﬂr 255 Ud T d3UEF 89S da 30
A #F F Y™ vt Aol Fo wg&w AAAS dto] FE 405 1.072(FF 45%) 5

Z7H4 40-3(2.85g,
140mlel] ¥ &

% o4 a4
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[0606]

[0607]

[0608]
[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

SEE0] 10-1498969
sl
H-NMR(200MHz, CDCl3): & ppm 1H (3.72/M, 4.27/M) 2H (7.50/M, 7.52/M, 7.98/M, 8.45/M)

LC/NS: m/2=333[ (M+1)']

2 ko] AAofelA 2ol ofoli obelst 2t
NPB: N,N'-Bis(naphthalen-1-yl)-N,N'-bis(phenyl)benzidine

Ir(ppy)s: Iridium, tris(2-phenylpyidine)

Balg: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

Algs: tris(8-quinolinolato)-aluminium(III)

CBP: (4,4-N,N-dicarbazole)biphenyl

s 1 S 19 AASE ARE sl foAAN R Az

M0z ="E fe71 flo NPBE F&ete] 120mme] B3rE5S PSR, oloA Ir(ppy)ss EHER
o] CBP] =2<&E 2 0.1nm/sec, Ir(ppy)s =2<EEE 0.009nm/sec® S slal, $2<E5 v Eo] 97 H ==
Ir(ppy)se =335t AE5ET ol 2335E 30m FA= s

7 9ol Balge 10nm F7AE F&ste] AFo] WFFE A AAFTEFT LR olEdhe AE WA 3= Aatd
& FAsta, 2 S F¥E 15 S8t 40mme] AAeEESS A8, I 9o B3 ES T35k
Im¢] AAFRFTE A0, dAAFHFT doll EFr5S FF3te] 120mme] 55 I3t F71dAD3

a1g Azsarh
o, 7 BAY FHA5E

A2 FL (0.5 nm/secE 9

rir
Ho
N
il
i}
rO
Soly
s
il
j—‘
=
s
=
=
Q2

oo
o
]

rlr
(=)
—_
=

=}

~
w

D

o

iCud
oty
ik
ot
rlo
e
(=]
=
=

E

~
w

@)

o

(¢

°

A e 2 WA 30

5 1 dialel 37 & 1o 71AE AReEAR
A A el 2 WA 309 FIAAEFaAE AlEE)

Al 1
A7) 38E 1 thAl Algs(tris(8—quinolinolato)-aluminium(I11))E AAFEEAEE AFESE AL A Ystas

AANG 19 B Pow axulae 19§ AARFEAE AzFA
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