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Azsha g ZWeke] Qold WRES AelpAw amciEadgue o GAske] 204
& 63 9= AT, AAPH FFELS LCNSE F3 ATt CullisBrN, AAEA]: 324.0; AF

T0A 1-59 94
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]
[0172]

SEE46 10-1941206

=34 I-4  3.25 g (10.0 mmol), Bis(pinacolato)diborone 2.54 g (10.0 mmol), PdCl.(dppf), 0.36 g(0.5
mmol) 22|32 KOAc 2.94 g (30.0 mmol) DMSO 40 ml o l';?l 80 T oA 6 A7t =<t wHksgic}. w8

o
2 ooz 49 ¥, B 50l % ol 50 a2 3 FEAAG. Tobd §7158 wpFasols
2 Xty SuE S doid ARES ’”E]ﬂ'xﬂi”r ARvtETOHR R F8 AAste] XA -5 2.97 ¢
TE 80 S IUY. AAdE sFES LCMS Fall FRASATE. CoHasBNO, AlMEA]: 372,25 ASHA] [M+l]

373.2
33E 3 9 ¥4
=74 1-2 1.79 g (5.0 mmol), F7+A 1-5 1.86 g (5.0 mmol), Pd(PPhs), 0.29 g(0.25 mmol), ZZ2]iL K.CO,
2.07 g (15.0 mmol) & THF/H,0 (2/1) EF&H 30 ml o %0 F 70 TollA 5 A &<k wpkalic), g

o

50 mL ¢ HellEelEl= 50 mL2 3H FESQUrE. Eopxl {7]SS viadlgAddolER
of dojzl iws Aepdd ARvtEads R e AAlste] sgE 3 1.49 g (57 &
FEe IR-NSE B3 Elatalrh. CpllyN, AINEA: 432.1626; 2521 [M+1] 437.1626

=
A, AP g

1
H NMR (CDCl;, 400MHz) & (ppm) 9.59-9.54 (m, 1H), 9.02 (s, 1H), 8.90-8.89 (d, 1H), 8.83 (d, 1H), 8.75-

8.74 (d, 2H), 8.69-8.67 (m, 1H), 8.25-8.23 (d, 1H), 8.10 (d, 1H), 7.88-7.86 (d, 1H), 7.84-7.81 (m,
2H), 7.71-7.67 (m, 2H), 7.60-7.58 (m, 1H), 7.55-7.53 (d, 2H), 7.42-7.40 (dd, 1H), 7.36-7.32 (t, 1H),
7.19-7.15 (¢, 1H)

g 2. 3g=E 89 A

Ny 7 Ny 7
o
Br —— B\fj;
O
Ny 4 Ny 4
1-6

T0A 1-69] ¥4

=74 1-5 ¢ AT sk whHo = 3 3'-(5-bromo-1,3-phenylene)dipyridine & AM&ste] F7HA] 1-6
2.86 g (8 80 S AUk, AAHE IFFELS LC-MS E Fall ettt CoHasBN.0, AXFX]: 358.2; A

[M+1] 359.2

3}3E 89 A

Sl9E 39 A FUS WwHom FHA [-29 FHA [-68 AFESt] SEHE 8% SISt AR 8§
22 R-MSE E3] FldAtt. ColleNs AR 509.1892; A2=x%] [M+1] 510.1892

1
H NMR (CDCls, 400MHz) & (ppm) 9.59-9.54 (m, 1H), 8.95 (m, 3H), 8.90-8.89 (d, 1H), 8.83-8.80 (d, 1H),

8.72-8.66 (m, 3H), 8.40-8.38 (d, 1H), 8.10-8.08 (m, 3H), 8.04 (s, 2H), 7.90-7.89 (d, 1H), 7.84-7.80
(m, 2H), 7.71-7.67 (t, 1H), 7.50-7.46 (dd, 2H), 7.42-7.39 (dd, 1H), 7.25-7.21 (t, 1H))

FAd 3. SHHE 189 #A4

N N j¢
e )

N N O
FUA 1-79 FA
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[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

SES6] 10-1941206

SAHA 15 o] A LS o R 2-(4-HERAE)-I-FAd-Hlxe|ntE & ARESte] FIHA 1-7 3.09 g
(& 78 & AY. AFE sIFES LCMS & Fal 213kt CoslosBN:0, AREA] D 396.3; ASFHA] [MH1]

397.3
31 189 FA4

% 3«1 AT A3 AR FHA 29 S04 [-7S AFEste] SEE 18 1.93 g (& 71 S 23U
A= e}
=

HR-MSE E3] A3 Th. CuoleN; AIXFX]: 547.6466; A== [M+1] 548.6466

'Xli‘l

1
H NMR (CDCls, 400MHz) & (ppm) 9.59-9.54 (m, 1H), 9.09 (s, 1H), 8.90-8.89 (d, 1H), 8.83-8.82 (m, 2H),

8.71-8.67 (m, 1H), 8.20-8.17 (d, 2H), 7.85-7.82 (m, 5H), 7.80-7.78 (d, 1H), 7.71-7.66 (dd, 2H), 7.57-
7.52 (m, 2H), 7.44-7.37 (m, 4H), 7.30 (t, 1H), 7.24-7.21 (¢, 1H), 7.16-7.13 (t, 1H))

Fdd 4. 3= 379 FA

i

Br

12
SAHA 1-89] 34
A 1-2 1.79 g (5.0 mmol), 2-naphtalene boronic acid 0.85 g (5.0 mmol), Pd(PPhs), 0.29 g(0.25 mmol),
1231 KC03 2.07 g (15.0 mmol) = THF/H0 (2/1) &8} 30 ml o =<1 5 70 TellA 5 AzF gt wwksigl
o mkgelS A2om A3l F, = 50 mb o Hel"elHE 50 nLz 3 FESIY. Eolxl #7]5& vkl
& g Sste] dojzl RRES Aypdd AmvtEnR 2] AAlste] T
[-8 1.78 g (& 88 ©)& AUt AAE FFELS LCNS & T3 FAsATh. CullN AlREA: 405.2; A ZX
[M+1] 406.2

FZHA 1-99] A

S 1-8 6.08 g (15.0 mmol) & TIEFEZve 100 ml o % F
mmol) & A3 H7}eeh, wkgAS Lol 12 Az %OP ARSI, wkg-de] & 60 mL 9} E] QI EF
20 % 49 30 ml = 71eln tERZEWE 80 nLE 3 =Z319 Bolxl {715 nlvlFATelER A
zatal s WSt Aol AFES AuIHAd AEnED ﬁ%i e AAstal tEZ 2w/ 8-
o= AAAst] FHA 1-9 3.77g (F& 52 9= AU AAE &3l gkt CylyBrN
Ak 483.1; AFA [MH1] 484.1

1-10

il
rlo
oy
¢
=
w2
il

A 1-109] 944

Z20A4 15 9 A A3 HHOE 6-bromo-3,4'-bipyridine & AFg3te] FzkA 1-10 2.28 g (& 81
o) dATh. AAHE sFES LCMS & F3) A3, CiolioBN0; AINEA] s 282,25 ASA] [M+1] 283.2

352 379 A4
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[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0200]

SEE6] 10-1941206

e 39 WA el WHOeR FIkA 129 FHA| 1-75 AREShe] ShekE 37 2.09 g (& 75 %9)& ¥
o AAE SFES RNSE 3 A3 TE. CulasNs AIREA]: 559.2048; 252 [M+1] 560.2048

' NIR (CDCl;, 400MHz) & (ppm) 9.78-9.74 (m, 1H), 9.68 (s, 1H), 9.38 (d, 1H), 9.16 (d, 1H), 9.12 (s,

1H), 8.75-8.71 (m, 1H), 8.67-8.65 (m, 2H), 8.32-8.30 (d, 1H), 8.21-8.19 (d, 1H), 8.15 (s, 1H), 8.05-
8.03 (d, 1H), 8.00-7.98 (d, 1H), 7.88-7.81 (m, 6H), 7.73-7.69 (t, 1H), 7.60-7.52 (m, 2H), 7.43-7.41
(d, 2H), 7.19-7.15 (¢, 1H)

el 5. 3{HE 539 ¥4

12
Z7H4 1-119] 34
Z=ZHA) 1-83 & ¥ o= 2-naphtalene boronic acid WAl 2-pyrene boronic acid & AF&3dle] S74A 1-11
1.87 ¢ (78 78 %)< Ay, A FFELS LC-MS 2 Ea FAATt. ColpN AAER]: 481.2; A=X
[M+1] 482.2

=744 1-129) A

FHA 1-9 oF e WHo R FA| [-112 AREste] S3A 1-12 4.62¢ (558 55 %S LTt A HE ssE
L LC-MSE Ea) @239 t). CylHeBrN Al4FR]: 559.1; ASX] [M+1] 560.1

33E 539 34

313tE 39 AT TUst whHo R A [-73 FHA] [-128 AFgste] SEE 53 2.61 g (558 70 9
Ak, A 3dES R-MSE Za 84 th. CilsN; AIMEA: 747.2674; A=A [M+1] 748.2674

1

H NMR (CDCls, 400MHz) & (ppm) 9.78-9.73 (m, 1H), 9.14 (s, 1H), 9.09 (s, 1H), 9.04 (s, 1H), 8.75-8.70

(m, 1H), 8.49-8.47 (d, 1H), 8.41 (s, 2H), 8.23-8.21 (d, 2H), 8.16-8.14 (m, 2H), 8.10-8.02 (m, 4H),
7.96-7.94 (d, 2H), 7.85-7.78 (m, 4H), 7.73-7.69 (t, 1H), 7.66-7.64 (d, 1H), 7.57-7.52 (m, 2H), 7.44-
7.35 (m, 4H), 7.32-7.28 (¢, 1H), 7.25-7.21 (t, 2H)

A 6. SHE 659 A

B
r | Y

M jd
Br o
3 | R M
N = Mo
* 12 1113 114
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[0201]

[0202]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

SEE6 10-1941206

A 1-139) 944

b4 1-83F 2 WhH o= 2-naphtalene boronic acid WAl 2-(pyridine-4-yl)-4-(4,4,5,5-tetramethyl-
,3,2-dioxaborolan-2-y1)-1,3,5-tetrazine = AF&3to] kA 1-13 1.54 ¢ (& 71 9)S AT, AHE 3t
% LC-MS & H @—,’?_] }C’ﬂ‘:} C79H17N5 74]*}%] 435.1; )%'_]——TX] [M+1] 436.1

< o2 Z7HA 1-13S A}g38le] Z7A) 1-14 4.78¢ (575 62 %)< At AAE 3=
rol&t A tt. CoolliBrNs AlAFX]: 513.1; A=X] [M+1] 514.1

3eE 39 gAY TUd o =w F7HA|l 1-49F 2-naphtalene boronic acid® AFE3le] 318E 65 2.16 g
AAE FFEL RNSE Tl FASATH. CollopNs AAEA: 561.1953; A [MH1]
562.1953

I NMR (CDCl;, 400MHz) & (ppm) 9.78-9.74 (m, 1H), 9.68 (s, 1H), 9.49 (s, 1H), 9.13 (s, 1H), 9.05-9.04

(m, 2H), 8.91-8.88 (m, 1H), 8.83-8.81 (m, 2H), 8.70-8.68 (d, 1H), 8.35-8.34 (m, 2H), 8.13 (s, 1H),
8.01-7.97 (t, 2H), 7.90-7.80 (m, 5H), 7.64-7.58 (dd, 2H), 7.53-7.49 (m, 1H)

AA 1

ol ==+ F(corning) BQ&M(LNWQIR)WQ 7)13#2 50mm x 50mm x 0.7mm37] = ZHE}A] o]lAx=Ed <
&I =FE ol &35t 7} 57 T 229 M-S §, 308 T AYJAE ARSI 2EA =FAIA AASE
ilﬁ%?ﬁ%?ﬂolvﬂ]{%“%]ﬂﬁq.

A7) AN el $H ABFUFOLA FA9 B 2INIAES AT FHao] 600A FAZ BT F, o

AN AITFEA FFEZA FA 9 EZHQ 4,4'-H] A [N-(1-1=g)-N-#H Dolu| =11 d (o] 8}, NPB)<S 300A <]
& AF o FEES

-
DPVBi) & +&H] 98: 22 FA] 5#38le] 300A9 FAZ HFFES %*éﬁ}ﬁiﬂ}.

ololi 47 WHF PRol AALEFOR ¥ owHel HEE 32 00Ae] FAZ FHY F, o
% S
=}

AAES A A7) F338E 3 U g3E 88 o83 A AYstas, AAd 13 A st {77
EL 222 A&}

A7) Al AF UE 50 mA/croll A 5 A 6.38 V, W 3% 2205 od/m'Y I EE vErWlon, W &
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0232]

[0233]

[0235]

[0237]

[0238]

[0239]

SEE6 10-1941206

SO 4.53 cd/A, VF2EE S 100 mA/cm ol A 226 A 7Fol Tt
2Ad] 3
AAGEF 2 ol8% AL Agsta:, WAl 13 BAsA skl §7)

A 2E7) BeE 3 HiAl shekE 18

A7) 22 AF WX 50 mA/cirdll A 5 A 6.46 V, 2F 3% 2005 cd/m'e I EE vElyiown, wd &
80 4.67 cd/A, WEE 100 mA/em ol A 235 A|7Fo] 2T,

o

ARES GAA 47 38E 3 Al g3E 37

EL 275 A3

o]%;%

pud

f
Y
tlo
2,
o
EL
Kl
s
ru

, AAld 13 BA8A] ko] 7

A7) Al AF DX 50 mA/crol A T A 6.24 V, W 3% 2443 od/m'Y I EE vEiWlon, W &

$O 4.86 cd/A, WFEEE S 100 mA/cm ol A 221 Al7Fol 2t}

AR5EE AN 37 SFE 3 oA SHE 533 ol 8% AL ALstuE, WA 13} B sl £7]

A7) 2AE AF DX 50 mA/crol A 5 A 6.18 V, @3F 3% 2758 cd/m'e] TIEE vEdloen, w3 §
£ 5.51 cd/A, WHEREELS 100 mA/em ol A 275 Al7ko] Sl

A A 6

ARFES AN A7) 355 3 gl 355 655 o83 & AQstae, AAld 127 FUsHA st {71
EL 2215 A1)

A7 A= AF UE 50 mA/arl A TE A 6.45 V, 24 F % 2682 cd/me] LIEZ Ueldon ) wad F

S0 5.36 cd/A, VF2EE S 100 mA/cn ol A 242 A 7Fo] T}

A

AAEEZE GAA A7) EE 3 g A9 E49 AlgsS o83 AL ALstuE, AAd 13 FdA
el §71 BL 24 A2
A7) 2AE AR DR 50 mA/aroll Al THE A 7.85 V, W 3% 1560 cd/m'e] T3 EES UERWon, W §
§o 3.12 cd/A, TS 100 mA/en oA 113 A1Fo] AT},

EES AAGFE ASRE ARSI, E3 AA FET ARE f7] 1A T3
7, BF7E A9 B Alget vlasiA FEFgte] 1V o)A Weld o gfo] 4y
S5 VL 54¢ dehiaw HE 2 FRAE Zn) ees,

72} ANde] ax 54 2 59 AuE aokete] ofdle] E 1o UEhlth,

£ 1
AAeEAE | TedAY | AFds 3= g kg Elzdmals!
V)| /) | (ed/m) | (ed/A) (hr @100

mA/cm)

PR 313HE 3 6.20 50 2,187 4.37 A 215 hr
AA 2 33E 8 6.38 50 2,295 4.53 7 A 226 hr
2Ad 3 3132 18 6.46 50 2,005 4.67 A 235 hr
A4 4 33HE 37 6.24 50 2,443 4.89 A 221 hr
24 5 313% 53 6.18 50 2,758 5.51 A 275 hr
A4 6 33HE 65 6.45 50 2,682 5.36 A 242 hr
Hlae] 1 |Algs 7.85 50 1,560 3.12 A 113 hr
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