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oxalimidoyl cyanide (9.18 g,
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FA 1-1 (8 g, 0.026 mol), FZHAl 1-2 (7.1 g, 0.031 mol), Pd(PPh3), (1.53 g, 0.0013 mol, sigma
aldrich)& %<l 200 mLoll Wil = =<0 K005 (9.12 g, 0.066 mol) 50 mLe} &S 50 mL& ol 3A7F &5

b & wdksigltt. Wb TR F, SHFE 7] BSES AHsaL, oY oMMHolER FEdt] fUISE
% ol-g3to] &uiE AAT H, Lo IFES WEgS2 AHsn, A 42A-E Fal

A3 g (& 1 70%) F535T).

(4) Alze] 4 : FZ4A 1-49] A
COsH 0
|
a o Ny kY N
o Radint e SRR
NC CN NC CN

=ZHA) 1-3 (7 g, 0.017 mol) =224t (polyphosphoric acid) (30 g, sigma aldrich)< acetic acid 200 mL

of ¥al 6A1%F &9t F wRks) < F5 F FA3 YEF FEAGN)o] U= H A Ar] s u

2= & A nRkAl7]aL "éﬁ AT, dojxl ARES WEESEZ AFL, 570 AZAAS T3l <FHA
4 L

g (& : 61%) 53,

0 NC.__CN

rA 1-4 (6 g, 0.015 mol), malononitrile (2.06 g, 0.031 mol, sigma aldrich)S methylenechlorideo] 4
225 50 T2 &9 A =u. 255 30 CT&Z W# % TiCly (IM in methylenechloride) (46.84 mL,

6 mol, sigma aldrlch)% 73] do]E-T. o]ojA pyridine (3.77 mL, 0.046 mol, sigma aldrich)S ¥

T ERES YN F AHES ZEE F vehE 500 o= AlH 3k
el 3= 1= 4.9 g (& 1 72.6%) TS5

3@ 2 2 Rooly

oA

H-

Z

MR (200MHz, CDC13): 68 ppm, 4H(8.2/s)

LC/NS: m/z=432[ (W+1)']

e 2 ¢ setE 2 34

(1) Az 1 F24 2-1¢] A

ﬁ OH COH
AN 2N
HoN™ ™~ “Br 77 "NH3 HN NH;
2-1

A7) FA 139 A BLT RS olgdtel <EA 21> 8.4 g (& 1 T5H) S5,

(2) Az 2 © FIHA 2-29] A

CO,H Q
HoN NH; HoN NH,
2-2

A7) B4 1-49) AT FAH WU o8] <F0A 2258 b.4g (FF ¢ T30 TS
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(3) Az 3 : FIHA] 2-39] A

5 NG ‘CN
— MO
HoN NH,, HN NH,

2-3

A7) BhehE 19 {9 SAF PEE o] Ete] <FRHA 2-3>5 4.9g (78 1 68%) TSI

(4) Az 4 @ FIHA 2-49] A

NC.__CN NC._ CFs
\ |
HQNNHQ o HZNNHZ
HoN NH» HoN NH;
2-4

=74 2-3 (6 g, 0.02 mol), nitrosonium tetrafluoroborate (BF.NO) (2.4 g, 0,02 mol,

sigma aldrich),

sodium nitrite (10.05 g, 0.14 mol, sigma aldrich)& Olah's Reagent (hydrogen fluoride pyridine

complex, sigma aldrich) 200 mLoll PiL 4847}k
AHsta, olg olAElo|ER FEete {7]|5S EUrt. Y TRHE ol&st &WE AAS

BQF BF wHsdt, WE TR ¥, FR4Z A 0SB

5, ozl FF

=
=& MEeR AFsgla, E7d AEAS S <FA 2-4>5 4.9¢ (FF ¢ 71.60)S FEEUT

(5) Az 5 : sFHE 29 FH4
NC.__CFs N C\TCFa
|
! NG, NH
HaN TR NH, N 7 NN
\\i\' — BT ne \L ] /\ucn
HzN" MH e M N/\CN

7] S 1-19) A T WHE ol8ste] AghE 28 3.4g (58 1 59.2%)= 75313
H-NMR (200MHz, CDC13): & ppm, 4H(8.2/s)

LC/NS: m/z=475[ (M+1)']

Sdel 3: shgte 7 A

(1) Az 1 24 7-1¢] A

F

L A F. //i\ _Br
FOF [

HN NH, * 8— g8 —= i

° MJ N HO = P F

HoN M FOF H#‘L:MJ'NHZ

HzN NH;z
7-1

A 2-3 (7 g, 0.024 mol), 4-bromo-2,3,5,6-tetrafluorophenylboronic acid (6.623 g, 0.
aldrich), Pd(PPhs), (0.28 g, 0.00024 mol, sigma aldrich)Z THF 200 mLel]l Y¥i & =<l

N

fu

0.036 mol, sigma aldrich)S €] 3AIZF BoF &7 wuksith. w8 £8 &, SHFZE A7)
I, o€ olMHoIER f%é}c’% 7155 By, Y SFE ol&ste &ulE AAG H,
& = 5

Wee s AHsga, = A A 8g (& : 48.72%) % 533,
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[0138]

[0139]
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[0141]

[0142]

[0143]
[0144]
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(2) Azxd 2 © FIHA 7-29] A

F Br
NC .
I & B
HZNL\ /‘/\//NHZ
H N NH_

=24 7-1 (10 g, 0.02 mol), Pd(PPhs); (tetrakis(triphenylphosphine) palladium(0)) (4.71 g, 0.004 mol,
sigma aldrich), ZnCN, (2.875 g, 0.024 mol, sigma aldrich)< ¥+& Zg~zo] Y AF Azxd & Axv}
22 AAYt. N-Methyl-2-phrrolidone 200 mLE A7) Whg 2 E}/\ELOH ol 7] FFEES &34 v 54
7t Bk 35 Al7IH ksl vbg TR F dkg EES W A F A4 Hold HAES Z€HH sl
e 2 A, 9 1A S EFqdog élalﬂ/ceme e & AAA4ste] sES 7.1g (& ¢
79.77%) =3},
(3) Az 3 @ F3A] 7-3¢] A
F F
Fo. CN Fo A~ O
uc\“ @E‘F NC  NH FsC |/§IF
+ 3 —_—
o E HN N 5 b
W L WL O = N
AT S

HaN NH, — g,

7] FA 1-19] Y L HHS o] 85lo] S3E 7S 3.4g (FF T80 5T
H-NMR (200MHz, CDC13): & ppm, 4H(8.3/s)
LC/MS: m/2=623[ (M+1)']

Sode] 4 39E 32 A

(1) Az 1 : F3A] 32-19] A

A7) F7A] 2-4 (7.4 g, 0.021 mol), 5-amino—-6-bromopyrimidin-4-ol (4.81 g, 0.025 mol, yurui), Cesium
hydroxide (6.334 g, 0.042 mol, sigma aldrich)ell THF 200 mLE YL 24A] o &5 wwkekglth, Wk &
%R, ZRAR A WeEe AHaa, od oAHelER FEeke] §7152 Both 49 2HE o] §al]
SHE AAT FH, HEge2 AFHUT. 4 1A 29SS E54 AAAE I <FA 32-1>S 7.4g (&
D 69.45%) & 53T

(2) Az 2 @ F3A] 32-29] FHA

Br.

N 4
Fc. M a B} N/>

(o]

g7 FAA 729 I FLdPd WS ol 8sto]l TiHA 32-28 5.1g (& ¢ 81.6%) 5SS
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[0151]
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[0155]
[0156]

[0157]

[0158]
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[0160]
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N NC
=N =H
=i P‘I\/ "
P gy ) NG NH g
l ° i N CN \”/
H N\\:WJNHQ 1N
HoN NH, - CcN
71 A 1-19] 4 LT WS o &3to] 33HE 328 3.3 (& 1 62.7%) TSI

H-NMR (200MHz, CDC13): 8 ppm, 1H(9.69/s) 4H(8.2/s)

LC/MS: m/z=594[ (M+1)']

el 5 3§te 248 A

(1) Az 1@ F3A|248-19] 3+

NC, NH

o)
"1 1 S & S
HNT 7 pr NGNS R

248-1
71 FA 1-19 FAT TS HHE o] &3t <FIHAl 248-1>8 9.4g (& 1 72.6 %) FEIISITE.

(2) Az 2 @ F3A] 248-29] FA

. co,Me
NC.__N.. Ny ':LN
= = - , W o WS w
A e o
NeT NS =l =
NC en
2482

271 A 1-39] {43 L7 WS ol &t <FTHA| 248-2>F 7.35g (& 1 T0%) FESHAT

(3) Alzel 3 @ sI3HE 2489 F{A

Jy f " N\L@/ “

NC

A 248-2 (7 g, 0.016 mol)S WHg Feh~To] Wil ¥ Axs g, da 725 ATk, THF 100 nLE
31 CH3MgBr (Methylmagnesium bromide)(3.0M) (16.81 mL, 0.05 mol, sigma aldrich)& %3] Z7}stict. vk
TR T, SHTE A7 =S A, dE olMHCIER FESt #§715S EUth. 7Y SFE
ste] s AAS AT, Ao T Zg2=Te Y Z214H(Polyphosphoric acid) (50 g, sigma
aldrich)& ¥ th&, 190CelA] 273t . 3%, A7 WS odolAEolER &3
o 7155 2. 7% f%i o] &3} %UH% AASAT. FFES W22 A, 5 44

S 28 3FE 2485 4.7g (58 ¢ T1%

oo ofo df, of\

%
-ll

H-NMR (200MHz, CDC13): & ppm, 2H(8.2/s, 8.02/s ) 6H(1.72/s)

LC/NS: m/z=398 (M+1)']

el 6 @ 3§te 249 A
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[0167]
[0168]
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(1) Az 1 : 3}3HE 2499] A

PR do - ff}“t —

2-bromobiphenyl (4 g, 0.017 mol, sigma aldrich)& WkS Z&f=Fe] YWl THF 150 mLZ &3 A AT, -78 T
ol 1 n-BuLi(2.5M) (7.55 mL, 0.019 mol, sigma aldrlch)%’ ’}}7] HbS ZEt~To| H7FskstE. -78 CollA] 30
W oEeh wHkek & FA 1-4 (6.595 g, 0.017 mol) Aol A 5AIZE WHHAIZ T, wkg TR
L, THRTE A7) SES AFst, oY ofAH ol E =3 gk A THE ol8std &

A
5SS Z¥aFd ¥ MeSOgH%: 20 mL H7RAZL F HESAIRG. 7] wke g

g35le] gu= zﬂﬂo}oﬂu} dojxl AFES
O

0

n>~'

\d —|—'

o o

2 o

H-NMR (200MHz, CDC13): & ppm, 2H(8.2/s, 7.95/s , 7.75/d , 7.35/d, 7.19/m, 7.16/m)

LC/NS: m/z=520[ (M+1) ]

Ao 7 3SsHE 250 $HA4

(1) Az 1 : 3}3HE 2509 A4

L5
"if 7?;,

——

F7) S3HA 248-2 (5 g, 0.012 mol)& Wb Zepxzd] ¥u WF AZRE v, i 7tAE AU, THF 100
mLE Yl PhMgBr (phenylmagnesium bromide)(3.0M) (12.01 mL, 0.036 mol, sigma aldrich)& H#3| 2718t
o Bk FE O, FRFE 7] BES AFHEG I, odld ofMHolER FE3Y §U5S Bt 7 F

FE o838t &ulE AAS UL, Hof
(hydrochloric acid) (10 mL)S Y&
2 FE39 fU15S 2T, #AY TRE

=
d AAdE& F8l sE 2508 4.64g (5°

AHFEES ZepaTe @i opd|EAM acetic acid) (40 mL)9F 4F
BFotY WRIA AT, vbE TR &, d7] HESAS o eolAH ol E
ol-g3le] &UjE AA3AT. AFE

& g2 AFsgla, 5
D 74%) SRS

H-NMR (200MHz, CDC13): 68 ppm, 2H(8.2/s, 7.95/s, 7.26/m) 4H(7.33/m, 7.11/d)

1 1110 2

o o

LC/NS: m/z=522[ (M+1) ]

oo mE AAdel A, IT0 % A5 25 mm X 25 mm X 0.7 mm®] 2] 7] o], IT0 F9 H=o] 7
e 110 2] 719E ol gk, T Aol 2 mm X 2 mm A7I7F HES AEEYE F AAST. 71Es 7

Aol HE F ool el 1 x 10° torr7k MES @ F 47182 A7) 11091 3] FRE F71%

22p e 1 WA 6

s

SRR sto], 1% 2e 24 FRE 2E P4 U
3}

AFFEZ(a-NPB: - Wgo)] & 3tE £33 100 nm) / AAAAZ=(10nm) / TF= (20 nm) / AR
%2 (201:Lig 30 nm) / LiF(1 nm) / Al (100 nm)
a-NPBZ A}-&3ko] Awaladul. oju] B whgo] w2 38k 2, 7, 65, 197, 249,

At Wh HA48). AFAASE [BBLUE A5 10 mel FAZ 4kict
SgEet [BILS A§8a, S9E SEE2 [BS Agstel T 20 m A%

IT0O &9 Ao AFyFEs=
2508 2~10% =33 }am
E

=
_Q_
=
w3k, o= =
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[0181]

[0182]

[0183]

[0184]
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[0186]

[0187]

[0188]
[0189]
[0190]
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[0192]
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7 s Ausigion], F7kR dAA; 55 (8H7] [201] 3kghE Liq 50% %=°8) 30 nm % LiF lnm 2 504
100 e SHPor guste], F7AALFLAES A3

22 vlald] 15 99 F7IAASF A 7] AAld 19 AT R P-Lg S ARESHA S As A9l

3 LA A=skslt.

A vjuld] 2

24 vlate] 28 s f7IHAM AR E Y] A 19 aATFEAA P-EERE FATCNQE AF&3te] 54
SHAl A28ttt

Add 1 &% AAld 1 A 69 #F 54

A7) Ao wel AF" F7) A A F A= Source meter (Model 237, Keithley)@t $1%=4 (PR-650, Photo
Research) & o]-&3to] At #f7 % &4 a&8 3431, AF EE 10 mA/ai7t & Hs "5 AY”
o2 Aoste] v, A= 7]

4

3 1
A Ao P-=g =4 i cd/A QE(%) CIEx CIEy
1 3}8h4] 2 4.21 8.20 7.60 0.145 0.152
2 st 7 4.32 8.12 7.55 0.145 0.152
3 3}312] 65 4.29 8.15 7.49 0.145 0.153
4 3}t 197 4.26 8.17 7.52 0.145 0.152
5 3}3H2] 249 4.30 8.10 7.53 0.145 0.153
6 3}t 250 4.34 8.07 7.50 0.146 0.152
H] 3l of 1 ARE-oret 6.45 4.5 3.8 0.144 0.156
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