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RIFRVEN . BiFAfEHE . BIRES. &%, BFER. B EAMLERN
WHRHIRENE Z BHAT B S S B R, B b A%k
FURGENX T R =R E, WAk &9 BE LR Re.
20
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R, B2 KA, R B 1-1 8T B BA n Bl

PR A IR T p B4 R B 97 R BUAREE , el e T W VR AR S R R 1R

s SCERE 2 E S .. HEFEEN I mEeay, RIERRE

R T R L R A p At n RIS PR SRR R BOM L. S 0b, KB

5 T HEARE SRR vk 2 T OLED P ] {f A1 @ N 1B m AL & M B0 WL
JZ

W24 & 9Tl R A R R RIS

o,

~X !/”"‘X 't 't 't

! / { { \ [ N
' n Z ' Z
10 Y\wA> Y \——A> Y\._A} Y\UA>\* Y\_,A}
R
v 7
S
Hikh, PridEel e &g afEm Thad:
R2 Ri
R1
X
R2 X\>——Zmlx Ri X Rs\Z
: A
R3 A I \>‘7- IA\> R '
s R4 , R2 A , R2 ., R5 e

HAPERY, YHRYBAAENA, XHRIZERE FRERL. 283
d e AR ZRXR . BiEdh, ZeliE 8F, Cl, Brill.

WA, By prid e =84, SFRWMALE, £k

20 woE e =R S P SRR E, THfE RN s®. =%

MWEEAREE T I AT R A AT ARN R AFMKERE A TIEET. 7

Shon RITEHIE, EEREEFIRABA. fil, EdkEa bk

R 2D —F &P IM#AZE200-300C, AIHIEHAEMN=ZRENLE

Y. —RGELEYHIHERES N TH &M FREL. BEFEEBN

25 &, BRYUEBIARN R A E AR EY), BT &% Bl b R
K7 iR AT B B

37



200480029288. X o P 3E23/34m

10

15

20

25

30

FRBERM T HH RIS (OLED), HBFELIFESNE—
Bk . BA —ERE EEE PR RS — sk, HhaEiuREszEb—
MTREREFAEL-MERRTAILEY.

R FEWHOLEDY, &HBENIAUEYWAENIE RHES
MAREBEBRBEETC R . WRREEN RGO ERERER. Bk,
B TJERE . R BRI B AR Bk, (HARR T .

EHEER TR EYHENETEFIOMB L THEE, L&
0.5uma AT, FEALIEO0.001-0.5um,

BRI R E Y SR BFEEAN . B ER . K06, B EH
B H TR AR E R R AR B bRl — 18 48 A (b 2R 1) o

AR IOLED W BA #H A ARG, Frid A VLR 15 iR E
ANE. BiRfEREZE. K6E. ATERE. BTEARULETHE
MEFRENBEZARZTE. (HOLEDMSHIFAR T, HEVERA
(2 E Al b

WRIEA R, YK OLED)F RFEI1ZSHRmMEH, E
el o it o St 7 SR 2 AR BR A M Y

B 17 ROLED, HEFPF102. KIEE105F A 1071% 5 7 2
BTFEFI01 L.

B 25 < FIOLED, HEHMHMK102. BIEER/KEEL05. Kt/
HFEHZE 10610707 B2 T 2101 4.

B3R HJOLED, HEAFHK102. BIA/E®E104. KIELE105.
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10

15

20

25

30

BT B 106 M AR 1071Z 2 & T2 101 LIS,

B4 /A BIOLED, HEFFHAR102. BIAFEARE103. BIEEHE
104. RIE105. BFAEHE106FHAKI107IZFES T2 K101 LK
i,

K 5Fi /R JOLED, HEHPHZ102. BIFEEANE103. BIFERE
104. KIE105. HIFMEYE108. B FAEHE 1067 K107 5F 2
BFRF101 LHEH,

EE1ZEBR G P, BRI 50T K R EIFEENE
103. HIAEBE104. BEX%E105. BIFRERE108. HFEHE106.
B &%/ R 6 E105F1/80 & 6/ 8 F1& 51 E 106,

WE1-5Fr7/, AKX OLEDEA KK £ EH HUEM PR %
AP ERME M. 5, ATESBERESFHURZE R EABAL S
BEEHZ. 75, AIRANFENERERET DS EEAEARBE
B ALERH R .

AR A A GULBIAR N SR R AT, B R FLR A &
WS A K HHIOLED, WREZD—-ERANBRESHEAKWMLEY .

B, AIER R BUI01E R & F s A SR BB R AR . & B R AR
BRI, F5%.

FRIR102BF HM R T RFE & B, &, #. HENeslHE4:
EREMABIMmENE. EHE. ELEBATO M EMEE; &)&/
AU E S WHF WNZn0O:Al B Sn0,:Sb; LUK S I AW 5 (3-FF e
©), F([3,4-(FL3-1,2-2F)%EW] (PEDT), BB, HAR
Tk
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I 107Fr MBI AT A SR aneE. 5. M. 4. 4k, 4. 42, 4.

L. . 1. BB EESE: UELZEMEWLIF/AIZKLIONAL, B
ARTF L.

HRBR
REAKRY, BIRABRIFRE =ZBEZE RTINS TR
W, TRERISBEDS-MEEWN TN ENLY K-
HVRTEN . AR . BIAMER. R, BTAEH. BT EAREMN
10 WAMBRENE Z TR . A4, B EStmaHE P RA -
REHAIT, AT B LR G B T A /B A

A B 52t 77 X
FOCK B &1 1-64 SEREBE 12 8L K % EL A 1 R0 2 58 3 40 M 6 5k
15 AR TEMEZE, WTFERGICRGIRER, &% IERRT I,

Bl Bl
-1 B YH & BR(2- S 2 I B M = BB 4k)

20 [E31-1]

Vs

;
N
Ao,

K 5g(0.0327mole)2- 58 2 Bk M AE Jhy JFOBLAR I SOmL K Bigs i o,
R BRI A TR 195°C B o o JEURH e b vA 48 0 37 B B8 397 5% b
25 B, R~ ERUERE. AREE LSRN, B RNES Y H
BRI UEEEN T BESUEYHTES . RERTYTE,
NZEEMB RGNS, EFTRAMEAIAGE AR 0ER 1R

Y (2.5g, WE50%) .
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i &4 8 RIF . 45 4391-393°C; 'H NMR (500MHz,
DMSO0-d6) 8.51 (d, 3H), 7.96 (d, 3H), 7.59 (m, 6H); MS [M+1] 348.

il & 1512
5 WA LS R WA EE Bu(1-B-2-F-4,5- — FE KM = 40

NAgsme NG ™ ,E:{‘cu
T')-Ct I‘*}-c: -._.’”"{,:‘\ ﬁ?‘

CH

[ 1-5]

¥ 10g(0.036mole) - -2- 5 -4,5- — B I BE MR R BLR INA B %
A IS E R SOmLK SR T R FEET T ELEMRURFE LR,
10 FERBATUHE220-240°C B . 4 LR B REES /DTG, A TR
B (cold finger) LFER K R MEF=YILAIC], HEMEH A2 =EE,
REETTURBREM. FEFEEAREFELPMMA10%
Na,S,0;(40mL). AR5 ER T KRS FE305 83 I (ZK). LK
HEEWRERWEMA, REESTHRMA I MAEREREFEAEX
15 1-5Frmte&y (2.92g, WET70%)

SR BA SR SR T 4F99.6%; 15 S>400C; °C
NMR (400 MHz, DMSO-dq ppm) 135.0, 123.2, 110.3, 106.5, 106.2.

20 il 5 3
B 1-6FT b & W& R(4,5- BRI = B 4k)
[E R 1-6]
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It

#$2.0g(0.0091mole) 4,5- — FFLBK MAE 4 JR 8L 0.01g — &AL 0.3g
Wi~ 0.1mLIR TR BA R 10mL 2 ZE Bk B N\ AC & 5 4 525 1) SOmL 5 JiR i
5 B FRNEBEDERRE T RNREAI. BEEEHE S INASOmLE M
T T BLUTIE « K P 0 F 3L V08 28 Bk 25 DT IE 098 JS 78 vk R T 25 18 it L
TR 2 4 BE¥E 3. SR 5 7E90-100°C T 4% 1 8 F= v e T 1omL — e
B, FEEFIMAISmLZBR AT ES & . RABELESEXTE
FEYIEAT I R, AT 1S B BB K R A Ak . T R Al A BT Ik RE R 6 B A
10 MM EEE -6 At ERILEY (0.6g, WHE30%)

SRS Y AT 4 BT . 4AUE 99.6%; 55 361-363°C; 'H
NMR (400 MHz, DMSO-dg) 7.60 -7.64 (m, 5H), 7.23 -7.16 (m, SH) ; MS
[M+1]" 655, [M] 654.
15
] % 51 4
WA 1-12F A & P& K
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(1 4t & W& K
) & 2-F K KM (0.763g, Smmol)fE N FE . WM T25mL F FE
MREYT, ZBHMAR/FEER0.26mL/5mL). RFEZRTHKX
5 RAREYIBES /N S HPLCAR W R AR FE, SR 5 VR IN25mL7K 4%
BEMEZETHA RPN . BB FRIEFURKEEREESR
EB . REUUREEOK(LD)EBRX IR~ ES &, AT EER
4affi 7~ B B B E AR 4 & 4(0.6g, WES52.0%).

10 SRS A& R T 4 5228-230°C; 'H NMR (400
MHz, DMSO-d¢) 7.73 (s, 1H), 7.49 -7.47 (d, 1H), 7.39-7.36 (d, 1H); MS
[M+1]" 231,

(2) i AbAk & Y B B(S-1R-2- 5K K e 1) = 3R Ab)
15 ¥ 1.1g(4.7mmol)5- 7R -2- 5 2K F BK M 4E 4 IR L E N S0mL & 33 b R
1, FRBBATIAZ230°CHRIME P TRk B v #8 I 3L RV 40 A
B4, RNFAEEESE. D5E LSRR, K RNIRE Y
EEEIFUBERNFRESHUEDHITES K. RAELENE>~Y,
DL R BR R R e, H2 TR TS 208 2L 4bFr 7= 3R 3 B B R 1L
20 E4(0.43g, WHE37%).

&Y ERINT: BA354°C; MS[M+1]583(FH1E)
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(3) WA 1-1240 5 P& R
0] e 4% 6 ¥4 2% 9 SOmL B R FE i IGUF I A& F 1omLy = H 3§
F1E s 4btb & 97(0.4g, 0.68mmol). 50mg Pdy(dba); (0.005 mmol). 17 mg
5 P(t-Bu); (0.081 mmol)F10.28 g Na(t-OBu) (3 mmol) IR & W . 1% [V
BEWAE120C KNS . B RFMBEDAHNEERSE, MHES M
A20mLF X F30mLAK FH LT 70 B e MaT — BB A HLE
MgSO, T 1§, H¥TE&=WAERE TR BMAMERE2HHER. AR
5y B AR PR YR JE UL ZBEe i, AT A8 2B 1-1200 B B B AR &
10 ¥ (200mg, WH30%).

SRS &R T B&E=350C; 'H NMR(500MHz,
DMSO-d6) 8.27-8.15 (m, 1H), 8.09-7.74 (m, 3H), 7.63-7.16 (m, 8H),
6.97-6.86 (m, 3H); MS [M+1] 1000,

15
il &5
W 1-46ib &Y E B
O Cl
NH, NH, NJ\N N)\N
— D —
da Sb

20 (1) BSOSV & RQ-FE A —HLE)
a9 1,8- —HEZEQ.7g, 10.7mmol) B A 30mL i £ R ¥ WK
0.5\, FmBEH T LBM. BN 1omLE L KB K (0.7g,
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10

15

20

25

30

10.7mmol) 4 SR AL B UTVEY) » FF AL EUTIE W I IR A1 . RJE T g
P8 UTTE ) I LARRVE B, BB JG B 25 T 1R T /8 B0k 40 (1 1 [ 44k 2- 25 1k )
THRAEM(5a)(1.12g, 6.1mmol, WHES57%). KI5 RE A ZE 10mL
FARAMUBEPOCL)Y, FH@EE MAEFI/NE .. RELEFTEEBETERN
HAACBERR £ . FRARY 4 BT /K 3 LL2NZK o FIT T 8 8 ULIE )
R UL )L U8 3SR THF AN O 5 48 b ¥ 70U 36 DR BE AT PR ITLUE - SR G 3%
VWP O VB SR R R PR B A TR, B B 3 £ [ R 2- R 25
] Z R/ A47K(0.6g, 2.9mmol, WHE50%).

ST EREVR DTSR T

2-Z5 Kk A] —H Z¥ % (5a): "H NMR (400 MHz, DMSO-dg), 10.06 (s,
2H), 7.21 (t, J = 7.6 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 6.51 (d, J = 7.6 Hz,
2H)

2-FZEHk ] Z“E Z%ZE (5b): '"H NMR (400 MHz, DMSO-dy), 11.35 (s,
1H), 7.20-7.08 (m, 4H), 6.60 (d, J = 6.4 Hz, 1H), 6.38 (d, ] = 6.8 Hz, 1H)

(2) @R 1-46 thEWHI & K

ERART, B 2-FLEHkE ZE T 0.73g, 3.6mmol) EAE R
DU HE SR R P, FEMAE 210°C DME A . B4 10min /5, IR
B RGO P IAY 20mL B, KIRSYBIEEL 1 /A,
AL BT 7 B YT . W URE =4 LARSFE R . LRI B3R TR 4 5 VA
K. LEEH THF XA, REEFTE, NEHE 0.57¢ @
1-46 Fr7n AL B ARG & B (KR 32%) .

XA SR T: '"H NMR (400 MHz, DMSO-dy),
7.52-7.28 (m, 12H), 6.94-6.80 (m, 6H); MS (M+HCI+H) 535

SEHEH) 1
(BRI HE)
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WiRBEARAFEE 1500A {1 ITOEAHES) BN EBEFTZERAS
Ve R ZR K, LUB A SO0 B BE % 30min. #R)5, LUBAE B HE R
Yok 10min, JERAZEMAKIERBE IR . PEIRF 2 Fisher Co. IR &/ .
ZVE/K T SC A AT 8 B Millipore Co. [ I8 2R AT IL 8 . LAZIB/K LI 58
5 BJE, BMEAEMRAE. WA ERBFHTEAERER. #
B TRHAEREEEFRERSET. RAEXRAEASEE T

JRTEVE Smin, HEBERFIREE.

e ERFI &K ITO FHEE L, BdREFRRBREEE N

10 500A. T 4 TR ARESE LA IE9,1013E, TR IR A
B. REETHETHRKIENBFEEARME K NPBRETE L, BEE

2 400A. FHAMETEFVEE N TER 5 RARKN KRS D(AlQ)KE
BTHLE, EREN300A, NMERERLE. £REELETEZSTM
WEBERN 1-1 RS, BEN 2004, N B FENEREZ.

15 BE, £/ THEANMRE L, R FEZ IR EE 5500 10A F1 25004
MIHRAGE(LIF)AE, AT, £LRFES, SHEIYFRKIT
FUERGERE 1A/F, FAENBRITRERSHEEEE 0.2A/8

3-7A/%b .
20 [ 30 4]
CN
N
NC ~N
‘ 5
NC , =N
Nj)\cn
CN
[ 5]
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0.0
Ao
\N/ Y %
\ 7

PR A LR 638 4 7E 10mA/om’ IE [ R I % B F 278 3.57V K 3h

o 535h, #F 1931 CIE B MR ML F) x=3.94, y=0.56 4L 1% & Alg3

5 G . WMHELREISBHE T ZENITHIER, EFARESH
MZ RN EMER 1-1 W EYTTR B FEAMEEMRE .

X Ee i 1
XA ETREER TEFEATNEROEILEY Algd &
10 BEA -1 AL 200A EERE T RKAE LU BB TEANMER
E2ZA, EESLHE 1 NTEBE N A LS k.

B8 HLR 2 7E 10mA/ecm” IE M IR HE T BER4.12VERE)
JE .74, T 1931 CIE BAMAFRME F] x=0.34, y=0.56 L HIHE E Alqg3
15 gL

WTFELIERTXTEES 1 MIATEE 1 rEEN AR ME, H
KHR T IR IR B e B AR L 45 R

20 %1
SE a1 Xt b6 A1 1
FE, YA 3% FE (mA/cm?) B, (V) H R (V)
10 3.57 4.12
50 4.82 5.67
100 5.62 6.59

MRIFTE L, RAEX-MUEYEBATFENE SR ET
EANMERER, 5RAE B TENARREER M AlQGRIE B
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KICERMAAHEL, AT R AR ) R R R T R IR B

SE i 1 2
B R EAS VTR E 4T S 7S B 28 4 74 (9,10]19E LAS00A B
5 FE VR E T SE ) 1 BT iR ) B BIITOB A B Al |, TR R TRENE
NG K18 B & B4 B X 1-1240 & W AE Sy B TR A5 S R B A TR
LI200AR R BETH L. 74, BUBRSKRARNEALEY(AlQ)E
EEFFRLB00AEERETH L, MNMEMRKEE. EREEZ L
URFFREGRE U TERNGE SIMLEY), FEE200A, AT
10 FIENERE . REERFENMERE LRRIFEZ TR BACE(LIF)
M, EES R 10AM2500A, MWMERE&. £ LR FES, &F
LY B DTN AR FR AR 1A/RD, AL BB MU AR 3 & 20 3 4 0.2A/
WR3-7A/%0,

15 [18 (6]

FrBH IR EEBMHLELI0 mA/mM*ERBEFRERFEETFERH
460cd/cm® HIRIGHE. Fob, ET1931 CIE ZEARMEFx=0.32,

20 y=0.56 KAl B4k itk . ERWBEE T RGRZEITHES,
BETHHREABRSKMREZEWEN @A 1-12406 Y07 & 5B iR 1E
AR YR .

%t B2
25 ¥R AAH A E LS YNPBERAR - 1268, 2EFTR

B, L200ARBERE TRIAEANE BB A RRARZU, ER
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10

S a5 2 A T R 45 T LR e AR

P43 H ML R Y6 28 76 100mA/cm? IE [ FL R % B T 878 tH 340cd/cm?
MR E. 75, FET 1931 CIE B &AL S LR $x=0.32, y=0.56 4L #]
Alq3%F E St .

MSEREGI2FN L2 B, BAEVR B A BFREREN G
FENX 120", 5 RiRERE NS &NPBRA HLR 6 28441
bt ATR AR R A T R B RE

REARZWCHIE T BHHANRER BMERNSEET £, BN

BAEPFARTATTRE/ T RNMWE . Mk, MINAEZRTH
PO 5K 3 5 AN VE Bl A B9 & s SR &R Ak
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