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R’ i3
RS | 1
R7

[0125] 7% 2

[0126]  WIFIL R NS K (D WG R, A BRI RN RAEER (D 57

6], 53 (D 43 7R RV 73T T )RV 564

[0127] X (D I MBS T 20 H DLR G SRA7AE I 3 58 52 B e i) R ek 2 A 1 5 B

S P S5

[0128] A —A S SRR AL &0 2 TR s NoKs 5 B0 AL & 0 BN & 0 T 1 o

[0120] B PN N PRI (4L S 2 TR S N ] TE i LB SR A Tk & A2

(1D e MAPEFERTR R (D G2 T8 B RNV A ERER G W), AR R HOAE 5 WA S Rk 2

3L RN IAFAE T o

[0130] IR X (D AEWEHRE AR (1D FEFH, f1 / son BIL R Y& s

S JSEPEFE A, T4 N AT S ECAL R ST B

[0131] R ERAR FE, WA = CD AW R TE B 7= 9 S AR Bk F R A 2

b = AN [ N ST (A an = AN sk DA s RS D 16 R A L. ATk, 2220 2 BEIR %

A/ 5 EEIR % 1R N A (RS (DA S AT BAFE I RN YD SH £ /b =4

SN SE A o AT, RTIA 100% (1 T R R 2 (RN A S mT & 220 = AN [ Witk

A,

[0132] W] A I DA e SAL P i S AL S L dS X (DML 54, Hpn 20 3

MR (D EMEEAE ARG 2D 3 A RN HEEER 3L RN, Horbn 7B &2/ 2,

[0133]  SZALFRFE AT LIz m B 4 2 (DD AL &4 SN TR e 16 28 s ik, o HLnT DL B 55

F2/b 3 A ORI s P A B 1 B As LA SR AT 5 78 RONL 2 R ROV AL A

J2 IS AR AR LU AN G s I [ N 2 LA R AT 58 A AN IR RV JZ

[0134] AR ACKIN, £ (TD PRI T R FFERARE R 5HA A R ZEH

B354 WS AR LE AT BRAR A 2K (DD Ak S J2 T AL T 75 10 s RS S o

[0135] W] LU it ] dn A A BEFN / B3R i T B T s AL IR R i B TR O (g 8 486

X COEMRE RN . PSR UIAER 22 180°C A, LIk R £ 4 160°C, [Tt &

Z21140°CE 120°C LEH AR 2 100°C o ALHERS R F] 22 22 52 60 438D ZAREER KR T
21
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ALFRR AL . B4, I RALFREAT N T2 10 2080, W T 180°CHR AL N HUAL B v] LU TE B/ .
[0136]  WT UM HUARIE X A (T HE F e b ey s ek £ X (D A& h UGS R 1
HOH AL BEAFIE Cidentity)o B30, BURIE RY (B Inke e s 7T 5 [ S Bt g R K
N, AL A RENS i AEARARR I s B (il << 100°C)H

lo137]  x (DD AL AWy ey e WA 2 7 A P AN Se v vt Ak B 6 I M 3K (D A & T 1k
J2, BIInAE el T IR R I . A CD AL B WD i S 3 T VR R e 2, AT ik

DA A 38 B TR
[0138] M

[0139] X (D ALEWW A TAERE EIEBUR NV IE . AT LFERE EPTRE & (D h

V)2 FF AT L s R AT T e S 9 )2

[o140]  wIRLEL W™ FRERE SR (D ALEWNE B0 52D —FEFI

KX (D AV E DR BIR T L, DLEATATIA 2 D — Pz K .

[0141] NI E W TE A ML T2 A HLAO e Z . XD EPUTRRIH

(R e T N JZ B D e AN f 8 A A R S5 ) o 0, dn SR AT FH 2K (DD A& PR TE 1l 71

5 Z W 2 (D A PDTR BIBHARZ 8 78 N JE b, 1 Boan AT H % iR o6 Z ]

DL TR B = 75 E IR E S S 7GRN E b

[o142] e NV JE AT LATE A T AL RO Ga A BRI BA R ARG 2 R 7 e i )E o

[0143] RN ERTEEAL S KOEBAFIN R IEE

[0144]  FEAH A (DD LAY R Z T LLR N T TE A WL T2 2

[o145] & X (DAY ULS T el 2R3k R NI Z 4 FH T8 A HL 282 )

2

[o146] & X (D WEY HAR G B A — el 2 Ft S NI Z ik ] &1 —Fp el 2 Fi A

RN EEY . B, nT DOsE DO & s sl i E R IE ROz (D 4EY, B

A B P E Bl N, Fl— R a2 PGB E R GIB A

[0147] HFJUEAE

[o148] W] T LA AL B BOCHUM BHE S0t 5 e 2 70 N2, SERT$2 45T OLED 1)

FRAR AN A 2 2 TR LTS AR B — 2 B2 22 AR R AW 28 70E N o WHERAE B Al AN

RZ Z [BAFAERS AL 2, AT DAAEBH AR AN 25 AL 2 2 TRt s PO E N B . B2

B 7 NI R SE B G AR BRI B 20 3 ( L& =4 8EWy ) (PEDT) , JLH 2 471

221 PEDT : LA B 5 8 (polyacid) , {1 EP0901176 i EP0947123 1T A FF I B 2K 245

TR £ (PSS) B A M R B R AL i R, 19t Naf 1on®; 41 US5723873 1 US5798170 /A FF

[RIER 2N s M AR R S e Wy B 2R (R Wy FF Ry ) o T FRL P JC LA Rk iKY S 497 0, i ok 37 <

B4, i Journal of Physics D :Applied Physics(1996),29(11),2750-2753 F1 i/

TFHT VOx\ MoOx A1 RuOx.,

[o149]  [HIK

[0150]  OLED [BI#KE B T HA BT TEARIAOLE N e, el Eg

Wi 5 B AR () 326 B, 480 e B AR 5 & A L 2 1) A A B AR A R mT Re 1tk AR AT LA HH B

— M EMII QR E A e AE AR, AT DAL B 2R G, 4 WA T oK E5OR B A i D oR ESA

BHRIXUZ , 41 W098/10621 H 4 FFEIAS Ada . AR W] LL& A S BTl K] J2 , T 4E W098/57381
22
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Appl. Phys. Lett. 2002, 81 (4), 634 Fi1 W002,/84759 1 it /2 JF (9. B #% 7] #E OLED 1) & Ot )2
=2 AN SHARE @ln— 2N E 2R ERIGWEE (g
1-5nm) , AR L7 N o B IR A e ol 0 R 4 i Bk - 4 8 I AR A B AL, 9
7EW000/48258 1A FF I BALEE s WI7F Appl. Phys. Lett. 2001, 79 (5), 2001t A FF I FALEN 5
DLRAEALE . O T SR i e A I I R e N BRI e H B /N T 3. 5e V., BEAL e/
T 3. 26V mARIE /N T 3eV D%, 4@ Zh ek 0] LLZ WL a0 Michaelson, J. Appl.
Phys. 48 (11),4729, 1977,

[0151]  BHAR AT LA AN B A B0 I 19 378 B BHARON 8 YRR IR 2 12 R a8 R 1, R
28 Tk SR T 1 3F BH FH AR 1) S 6 22 /D o g A T R OB R T T RS FE B PHEY .
AR A S B FEAMEIE, Z2E S LB E T . 8%, ZZ2 0 SEtEm T
MFE (thinness) MK RN fERXME LT, B1E AMELZE 5% B S A EM G088 5 4
W R JE g B A

[0152] 4 FEARM A2, % AR A E A T A AR (48R, BRAERT Z 8 & I I 4%
) 5 3 H R AT DU SR 2460 an 8 2 e Blckh 78 FH T JEGt i Dt a2k 1437 BH BH AR » 72451
W1 GB2348316 H1 A H T 3% B BHAR A AF (1) 52491

[0153] AF

[0154] A HLIGH T A FEAT XK o3 P4 URBURG . BTG, ZE IR DLt b By 1By k7K 43
FUUR NG I R BELRS 1t o B T80 A 383, {FLA wT DA A A QPR (R 2 S, R A e
PRI R AR R OUT o 040, JE 0] LS — a2 AR Z , 1 A2 B 1 SRR LA
JRH AR BRI, B M BB AR R ZE Bk .

[0155]  m]LAAHALSMEL (CRosth) ABEERFLABS kK 3 MR A Sl Ak
FEBEI A, B G ) FELRS PR 0 i B, — A A i — AR VB AR BER S S A AR
(AT Bz, BUR B ME R AR o 70 B ASAF BE O0 R, TR B At 2 n— S AR B
AR BRI BB ABAE — ML IE I S 0t 7 52 5 1% 2 1) JE BEAE 20-300nm 715 [l Y
TR ] 58187 2 ik 5 R B A BE AR DR SR 43 1/ BER SR WOBOR L mT 4 1 B
FESE A B R 2 0]

[0156] @ﬂﬁ[ f@ﬂﬂI

[0157] W] LK (DD Ak &9 55 BUEES R AR 355 B b DLV b DA R
4, AT i PR HIA) 28 R TR — R el 2 B IR TE S ik b 52« B (D
WEWZ AL, Bk ECHIY) ] &8 —Fhe 2 B e R 1 ek Bl mT & RNV
HI BT 20 53 ST R TR B FNR A 15 TE P EC SV sl B — PPl 2
FhZH 43 AT 73 BRI B VRS ) o - B UASE FH BlOH THR0VR & A 1 7 A1) e s A
FEAE, i 2, HonT DOE R B H 88 A — a2 A8 B an B I EURZE <€y 5t
JE Cy o BERIERN G 25 (PLIEED, 91 40 7S, FF 2 i o 7 ik o

[0158]  FH T ANPBC A TV 1l S22 B4 52 AR A, 56 BRI 28 A, 48] G ot v« 52 v~ R PR AR BT
[E 5 VR 22 194 ET ] R s 55 B0 A o

[0150]  mIHE I YTAR & A & E BT A LT BCHIY) K B % OLED [ 2 M AHLZE . 5K
(D ALEDIZ I R B ZREA E AR T DT 52 KIS B AR &4
[0160]  ¥R8 J7 VM0 Wi v i & T Hoh ROGE BB A0 A BB A —F T

23
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HERH A, F B8] B ) B 0 B S 7R A o

[o161] Bl J7 246 anwss 2 BRI ) 0dE A T a5 BN A BoRds, TH 22 m BoRds. 7]
TR gy 2R A ER 2R < AR S — rAR by IR R AL 2, FIRR e T B — R
O CREEMFREN ) s MEie (2 ERHEN, TH SR80 ) BMGL (vell) . EI%
A1) 2 i 7R 2 4 P 22 A DA PR & ML IR R 21 e 2%, 49 1 EP0880303 H Tk

[0162] BN ML AR, W0 S8 BRI 2 B S A0 2 o R E (Rva i b o BT & AR ZI e
Kl S A0 LLTE A T8 , 5 TG0 AN [R (1) A2 Py 8 7E 2 M5 5 b 05 94 3 H ] 76 74 18 R o 3
BT

[0163] T [HIH 23 HE I o S it 91 Sfe i A e BH AT 28461 1 B o

[o164] S Jiifs]

[o165]  3— R —7- AL — XOF [4.2.0] =¢ -1, 3, 5= — 4

[o166]  HR#E T ik Tyl 4 IR 2R3 T 4

[0167]
1) n-BuLi, 1) t-BuOK, THF
, ™S ——
Bra_ THF, -100°C Oj -78°C, n-BuLi
—_— ———
C 2) TMSCI, 2) Mel,
-100°C £%:38 TECEER

TMS NCS, LiCl, Br
—_—

[o168]  3- = A 3k A1 Ak e J XU [4. 2. 0] 2 -1, 3,5- = 4 — 7] 3— ¥R IR [4. 2. 0]
3 -1,3,5- = i (50.0g,0.27mol) £ THF (500m1) H f¥) —100 C ¥ W & ¥ A
n—BuLi (2. 5M, 115m1, 0. 29mo1) DIF4EFE P R EAE T -95°Co 4F —100°C N ZIR AW Hi
FE 3 /NE I B S AP i N = RS R R E A (36. Tml, 0. 29mol) LA 4 F5 P #iE
AT -95°C. (FiZREGWEAZR ERTR.

[o169] % &k NIR A #4121 0°C, A H,0(200ml) ¥4 K FF HAE W N k4. H Okt
(3X200ml) ZHEFRARY), H H,0 (3X200ml) Y& FFRIA LAY, 75 MgS0, b+ If H.
FEVE R R4 T 7= AR ot 2 3— = R R e R UK [4. 2. 0] ¥ -1, 3, 5— =4
(56g, GCMS:M'=176), fER A — DAL T HAH T — 2K,

[0170]  7- AL -3- = AL AREREIE R [4. 2. 0] 2F —1, 3, 5— =Hi—In] t-BuOK (45. 9g,
0.41mo1) 7E THE (1000m1) [ =74 C %5 ¥ ho AN 3— = HF 55 A A JE 225 XA [4. 2. 0]
-1, 3,5- =4 (48. 2g,0. 2Tmo 1), B J5 I A n—BuLi (164ml, 0. 41mol) , JF{F -74°C F ¥ prts
B 1N o SR R S I R 51 (50. 2m1, 0. 30mo 1) FHAH Sz b VR A& i #4
FERTR.

[0171] 4 R NVIRA WA EIF) 0°C, FH NH,C1 /K (400ml, 10%w/v) % K 3 HAEWRE T
Wi, H Ok (3X200ml) ZEEUR 49, H H,0 (3><200m1>¢55“:/%% H AN, 16
MgSO, b4 HAEJRE T4 T = AR il o Wi o 3808 1o 26 1 GRALAE, 2k M

24
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M4 48. 1g otz ) 7- 2k -3- = 1 2% T A &*;@w% [4.2.0] 9 -1, 3,5- =4
(48. 1g, GC-MS:M'=190, 92. 8% W %, 1E Ky FAG RIS W) 43
mn]:%&4F$%—ﬂﬂf4zm#rL&&:ﬁr¢N—$%{%£$%$%ﬁ%
XUER [4.2.0] 2 -1, 3, 5— =4 (48. 1g, 0. 25mo1) £F MeOH (1000m1) H7f 25 CH W A
N- ST L% (37. 1g, 0. 28mo 1), Bifi J A RALEE (24. 1g, 0. 28mol) , F44 R VIR &4
TEALILE T HEFE 2 /i A H,0 (200m1) 4 HovE K FF HAEROR S k4d. A Ok (200ml X 4)
PR ARY, F 1,0 (3X200mDPEERA FERIA VLAY, 76 MgS0, F 15 IF HARRE T #k4d
M= A28 B I TR JE M GEAL R, ©ft) XZ M4 4l i 7= A= T6 6 i 2 X
SHPE) 3— Y —T— FIIE - IR [4. 2. 0] 3¢ -1, 3, 5— =45 (42. 6g, GC-MS:M'=196,M =198, 1EK
SRR EY T ED .

[0173]  'H NMR(600MHz, CDC1.) : 6 =1. 37(d, J=7. 1Hz, 3H), 2. 68(d, J=14. 2Hz, 1H), 3. 36 (dd
, J=14. 1Hz, 5. 2Hz, 1H), 3. 49 (m, 1H), 6. 92(d, J=7. THz, 1H), 7. 20 (s, 1H), 7. 33(d, J=7. THz, 1
H) .

[0174] ¢GRI

[0175] R T ATIA B — A 7 15§14 30 (D (B . 28X 8875775 R4 A 1) Ar'-NH,
AL AN R Sk A T B R, 0 Organic Letters, 2001, 3, 21, pp3417-3419; J. Org.
Chem. , 2009, 74, pp4634-4637: J. Org. Chem. , 2000, 65, pp2612-2614.

[0176]
1 1 Nal, 7% & R\
Br. 1. sec-BuLi, THF, -78 °c R : o~
o i, Na(g)
- M
1. sec-BuLi; THF, -780C
O e O
2. R SiMes
WﬁﬁT:%ﬂ&
ACOH
MeCN
IO U,
10°C

[0177] W] AR ik [ M5 SR U e y=0 193K CD AL S a4k 1
[0178]

Pdg(d ba)3
HP(Bu)sBF 4
KO'Bu

Ar'-NH, + BFAQ/R“ L> Ar"-N‘@

9 a4k 1
[0179]  WT LA I3k s W75 SR U] T e (D AL S a4 2, Jerp Ar® G

25
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T A 25350 BARAE R (T K3EH -

[0180]
sz(dba)3
HP('Bu)sBF,4
KOBu
R! X Rl
‘—————>
Af'=NH, + .O n O .O " O A
Br ﬁ

o A4k 2
[0181] X FHEAtE 28R 3R T ke O ME RIS R (B0 4R Bl e A3, ] R0 B2 (1 S 4
TR AR 1 AR TE A 2 1) s SR S R FRIR T 60°C, LBE 3R T e IR I 34,
[0182] W[ LIRS Nk —M 7 Sl it s s AR Ar' S ie) 4k 1 8o a4k 2 i Nk &
W (D AED
[0183]

TR 1 & 2

Pdg(dba)g

HP'Bu;BF,

KOBu

i 3 .
By ————®» R (1) &iLeH
[0184] W] LAFZ 4N T ATkl = (1D 12 xR -
[0185]

Ar'!

Br

[0186] & H] A, B 4n H Sigma Aldrich,
[0187]  AJ LLF45 41 W000,/53656 H Tk 3k 4 ik

[0188]
Br 0.0 Br
R R®
[0189]  wJLLif 1k W02005104264 Fll Organic Letters, 10(5), 773-776:2008 1 fir 2 FF i1
(v =yt
[0190]
R? R°

-

[01911 #®] i@ i J. AM. CHEM. SOC. 2003, 125, 9944-9945 H J & Sk & K
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lo192] WL Rk i FER A e —> R 2Bk
[0193]

[0194]  a) n] LI#R¥E European Journal of Organic Chemistry, (19), 4127-4140;2005
P kA Ak

[0195]
[0196]
1) n-BulLi
thf
2) R%-X
4»
X=Brg |
[0197]

27
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[0198] W] DL PRI 1 8% 2 5540 757 LR ) s Dok & il B i
[0199]
2x hEMR 1 X PRk 2
Pds(dba)s
HPtBU3BF4
A2 T R (D)t
[0200]  m] LU L W02009158069 1 AT iA SMBURIRL 72, M B3R R'- BURHIIR - ZKHF30 T
KEH UG, KA K
[0201]
R1
X
L) &
[0202]

AR A R IR S B 7 SR A = B0 1 3 (D AL A, 3L 4% Chemistry

Letters, (7), 545-546; 1999 B¢ W02010,/084977 H iR = (4— PRI =& .
[0203]
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Br

’

N“N

l P
N
Br Br

O\ R1

Pd(PPh;),Cl,
A,

R‘]
[0204] LRV

[0205]  WIHRHE ik e i T S o R K AL S Ny
[0206]
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25/29 1T

[0207]
[0208]

—oF

H3PO, 4.5eq)
P05 (25¢q)

20.€

L
~ O -
¥
}

KI{ 10 eq)

¢
.
/

HO~

&
£
5 e
o)
< | S g
08 M =
1:1“::1 ;u__
s of
b
Q
Sy

OH
&
A/

OH

g
~0
£
g5
VN
o
%2
b )
K
3e
l'D
vy

Cul (5mol %)

S5 TR A Y LoD B

MR T3 5B 5 Rl AR AL &) Ha-5e, DA s — SEEUACIE RY X 283K T %t
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S SEPE R M, JErp R ORAE R A EEIE ] Ar®:

[0209]
NBS
Br  H;SO, (5% ag. (@]
ABCN AN B 280, (5% aq.) A
o Brg T -
Br CHCl, ~ 75°C ~
1 i 2 3
ArMgBr A Et;SiH p
TFA A
=0 s (-OH [l LY
A0CEEE O U "
4 5
4a, Ar® = Ph Ba, Ar® = CgHs
4b, Ar® = CgH3(CF3); 5b, Ar® = CgH3(CF3),
4c, AF6 = CaF‘5 5¢, AI’6 = C5F5

[0210] 3- ¥ -7,7- — ¥ - BUFF [4.2.0] 2 -1,3,5- = 4 (2) 1] 3- ¥ W IR [4.2.0]
F -1, 3,5- = (1) (100. 0g, 0. 546mol) & & i (2000m1) 7 (K] %3\ T B E&F | T A
N-JRA T ZBE W % (233.4g, 1.311mol), BEJG A 1, UV - A = (FEIH 48 ) (ABCN)
(13. 3g, 0. 054mo1) . KRG WIFIHIEA -

[0211]  fF R NVIRA YA HI R = FFH H,0(500ml) K. f8AH 5, A H,0 (3X500m1 ¥k
BA WA, 75 MgS0, b4t BARmE T i Iimi = 2E 250 B (i o 4 prad v i 9818
i 28 CGEALTE, 90% Tkt « & TR M~ AR s e U 3- 3] -7, 7- IR - XU
[4.2.0] 3¢ -1, 3,5— =4 (2) (178g,GC-MS:M'=337,M'=339, M =441, M =443, \&- &Y T i =
TR, DR 3= YR —7— 31 - XA [4.2.0] 2 —1, 3,5~ = 4ifl 3- 9] -7, 7, 8- =i - XA
[4.2.0] =3¢ -1, 3, 5= =4, FERA S — DAL ol PR EEH T~ DI,

[0212]  3-¥RAUA [4. 2. 0] 9 —1, 3,5~ = —7- Wil (3) £ 15°C R 3- ¥ ~7,7- i - W
R [4.2.0] 2 -1, 3, 5— =#5 (2) (186. 2g,0. 546mol, PR {H ) 7F H,0(1000m1) T )&%
IIAERER (97%,50ml) o ¥ FrfFREWAE 75°C R HiHE 4.5 K.

[0213] {2 W VR & 474 21 2 =i F F e A L (3X400m1) , F NaOAc (3wt% 7K ¥ ¥,
300m1) 1 H,0(2X 300m1) PEiga A HLAEEY, 26 MgS0, b T 3450 FE T YR 45 M 7=
ETEEI . Rz B ZE T GEALEE, Ot - R P REAR D DU ARk T A 2N
3— YRR [4.2.0] 3¢ -1, 3,5— =4 —7- fill (3) (55. Tg, GC-MS:M'=196, M =198, 51% i %, 1k
KRR AW B ) .

[0214]  'H NMR(600MHz, CDCL,) : 8 =3. 99 (s, 2H), 7. 22(d, J=8. OHz, 1H),7. 58 (d, J=8. Olz,
1H),7.72(s, 1H) .

[0215] 4Rl 3— Y8 —7— F%3E — WL [4.2. 0] ¢ —1,3,5- & (5) WI—H&JIT1d:

[0216] 33—y —7— 753E - XL [4.2.0] 2F -1, 3,5- =45 -7- 1% (4) : 0] 3- R [4. 2. 0]
-1, 3, 5- =4 —7- i (3) (2.0g,10. Immol) — Z Mk (20m1) ¥ —10°CHEEWB N F7HHE K
R ¥R G WAEEE T 1 /I H A 0°C iy HCL (M ZK¥S L, 10ml) K. AfAH
7385, 0 (3X20mD) P A ALAEA, 45 MgS0, ETIF HAER Filk4d. ik riid
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JEIE IS ZE T GALEE, Obt - U RERIBE D M AR R e i IR G 3- IR -T- 5
- XFF [4.2.0] 2¢ -1, 3,5- =4 -7- B (4) .

[0217]  3-9R —7- 35 3k - BUIF [4.2.0] ¢ -1, 3,5- =4 (5) : [f] 3— IR —7- 75 % — IR
[4.2.0] 9F-1,3,5- =& —7- ¢ (4) (1 42 ) fECKT I 0°CHRETFE P I =3kt
(1.5 48 ), MG MA =ML G H&E) . ¥IFREVEER TR 1/ FHE K /
7K (20m1) Ao {EAHZ B, HI NaOAc (10wt% ZK¥ ¥, 20m1) \H,0 (4 X 20m1) PEHFANAIY), 1F
MgS0, bt HAEWE Fk4a . Kk it pE i 28 1 GRALRE, T AT = A4k 744
RIREYIN 3— ¥R —7- 555 - XU [4.2. 0] =F -1, 3,5- =4 (5) .

[o218]  HALHM kL

[0219]  3— R —7— ZKFE - WFF [4. 2. 0] -1, 3, 5— =45 —7T- W (4a) AFH 3— BLXLER [4. 2. 0]
-1, 3, 5- =4 —7- 0 (3) (2. 0g,10. Immo1) . — Z Wk (20m1) . ZKELRALEE (OM, 7 — 2. Wk,
3.4ml, 10. Immol) $24 T 3— ¥R —7- ZKZE - XA [4. 2. 0] 5% -1, 3, 5— =4 —7- 1% (4a) , HOH
BB (2. 1g, GC-MS:M'=274, M =276, 75% WCH, AE N R ARIREW 55 ) o

[0220] 'H NMR(600MHz, CDC1,): 6 =2. 65 (s, LH),3.57(d, J=14. 3Hz, LH),3. 64 (d,
J=14. 3Hz, 1H),7. 16 (d, J=7.9Hz, 1H), 7. 30 (m, 1H), 7. 35 (m, 2H) , 7. 40 (s, 1H) , 7. 45 (d,
J=8. 8Hz,2H) , 7. 47(d, J=7. 8Hz, 1H) »

[0221]  3-yR -7-(3",5 " = X ( = PIE) ¥ ) - I [4.2.0] ¥ -1, 3,5- =4 -7- &
(4b) M\ 3,5 X ( =G HFEE ) - IR2K (3.27g,11. Tmmol) 7E = & WE (3. 8ml) H KIS il 7%
3,5= X ( =g ZRILIRAEL . BN B8NS (0. 30g, 12. 2mmol) AL B ML,
AL 1 /NI, v 1 22 2R FF 4R IR AT H

[0222]  f# FH 3— ¥R X R [4.2.0] 2¢ -1, 3,5- = 4 —-7- Hi (3) (2.0g,0.015mo0l) . — &
B (20m1) 3, 5— B ( =9 5 ) ARIEWRALBE M, /£ = &Mk, 3. 8ml, 11. 7Tmmol) #& it T
3R -7-(37,5 = R ( =R FEE) FHE) - XA [4. 2. 0] 2 -1, 3, 5~ =4 ~7- B (4b) (3. 17g,
GC-MS:M'=410, M =412, 76% W3, 1E R RAERIR-ED 535 ) o

[0223]  3- ¥R —T- TLHRARIE — BUA [4. 2. 0] 9 —1, 3, 5— =4 —7- % (4c) :

[0224]  MIRTLHZR (2. 88g, 11. Tmmol) 7E = LMK (12ml) (¥ VI 5 TR AR R VR A B
BN IEIEER (0. 30g, 12. 2mmol) FIEAL S ML o K ILEIE 1 /B, A H1 2 =8 IR R
FEALH

[0225]  fiff F 3— ¥R WL EF [4.2.0] 3£ -1, 3,5- =% —7- i (3) (2. 0g,0.015mol) . — Z Bk
(10m1) \ Fug TRV B (M, 78 = ZWE, 12m1, 11, Tmmol) $2AE A MIE K 3- R -7- 11
AT - R [4.2.0] 3F -1, 3, 5— =45 —7- & (4c) (3. 2g, GC-MS:M'=364, M =366, 86% 5%,
Ve TG ) -

[0226]  3-JR -7- ZKFE - XU [4.2.0] ¥ -1, 3,5- =4 (Ga) i ] 3- IR -7- Z 3L - W
R [4.2.0] 3¢ -1, 3,5- =4 -7- E (4a) (2. 1g,7.6mmol) . Okt (10ml) .= ZFERERE (1. 3g,
11. bmmol) . =# L& (4. 3g,38. 2mmol) FEME TR AR B LK) 3- 1R —7- 2R3 — XGH
[4.2.0] % -1, 3, 5- =4 (5a) (1. 5g, GC-MS:M'=258, M =260, 76% Y, 1E Ky ARG W) 45
)

[0227] 'H NMR(600MHz, CDC1.): 8 =3. 06 (dd, J=14. 2Hz, 1. 8Hz, IH),3. 71 (dd, J=14. 2Hz,
5.6Hz, 1H) , 4. 62 (m, 1H) , 7. 03 (d, J=7. THz, 1H), 7. 23 (m, 3H) , 7. 31 (m, 3H) , 7. 42 (d, J=7. 8Hz,

32



CN 103915579 A OB P 98/29 BT

1H) .

[0228]  3-yR -7-(3" ,5" = X ( =9 EE) F&) - W [4.2.0] 5 -1, 3,5- =& (Bb) :
I 3- ¥R -7-(37, 5" = R ( =H ) FF ) - B [4.2.0] 9 -1, 3, 5- =& (4b) (3. 2g,
7. 7mmol) . &%t (10ml) . = Z FERE4E (1. 3g, 11. 5mmol) . — G L R (4. 4g, 38. 6mmol) $E
T3 -T-(37,57 - (=g AE ) WAE ) - WA [4.2.0] 2F -1, 3,5 = /& (5b) (0. 8g,
GC-MS:M'=394, M =396, 26% W3, 1E 4 FHIRIREW 73 ) o

[0229] 'H NMR(600MHz, CDC1,) : 6 =3. 11(dd, J=14. 3Hz, 2. 5Hz, 1H), 3. 81 (dd, J=14. 3Hz, 5
. THz, 1H), 4. 72 (m, 1H), 7. 05(d, J=7. 9Hz, 1H), 7. 36 (s, 1H), 7. 48 (d, J=7. 8Hz, 1H), 7. 66 (s, 2
H),7.76 (s, 1H) o

[0230]  3- VR —7- LA AEE - MR [4.2.0] 3£ -1, 3, 5- =4 (5e) A#fH 3- IR -7- FLE A
FL - VR [4.2.0] 2F -1, 3,5— =4 —T- ¥ (4c) (3. 1g,8. 5mmol) « &t (15ml) « = L IR ft
(1.08g,9. 34mmol) « =% LB (9. 7g, 84. 9mmol) F2{ 3- W —7— T % 2K 3L — XWH [4. 2. 0]
SE -1, 3,5—- =4 (5e) (2. Tg, GC-MS:M'=348, M =351, 73% W, /E N SARIR-EY ) -
[0231] 'H NMR(600MHz, CDC1,) : & =3.43(dd, J=14. 3Hz, 2. 8Hz, 1H), 3. 76 (dd, J=14. 3Hz,
5. THz, 1H) , 4. 86 (m, 1H) , 6. 99 (d, J=7. 9Hz, 1H), 7. 30 (s, 1H), 7. 41 (d, J=7. 8Hz, 1H) ,

[0232] R4 & &

[0233] Ul BERML A WILE Diels—Alder— B W Fh 540 A4 6 78R iR [ B 7 2 v AR
FINALE

[0234]
@ ©/\/ Ao, 4 J B {\/L\(@ @3@

5a, R1 CoHs
5b, R! = CgH4(CFs), P
P

5¢, R' = CoFs Bri- | :—Br Br >

5d, R" = CHj, Z

5e,R'=H R!
[0235] S FTIAEE AL G (0. Inmol) 5 Jea - B - FEER 244 (0. 1mmol, 0. 118g, 1k
-@%@M%ﬁﬁ&ﬁ R UR DR R NIRE WA T R gs HERRE N HiH: 4 /M

[0236] LA GC-MS Il C e W ARSI AL 5 0 69 1 23 BRI AR S APk
[0237]

Y
| Br
&
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AR 5a 5b 5¢ 5d 5e
(R=C,H,) (R=C¢H (CF,) ;) (R=C(Fs) (R=CH,) (R=H)
FsC o
M 5 ol Y o FF Br—:—\ /©:|
Br—,/ ™ z Br {s. b & Br
160°C 100% - - 13.4-15.1% | 0. 5-0. 6%
140°C 100% 91% 76% 1. 6% -
120°C 65% - 29% -
[0238]  160°C T4 R B RBURKIER AL 54 5a FT 5d 1 e N K T AREARFIA AL &
M He.
[0239]  HARELEE RO B Bon T BUC B RAL & W) e A1) i 10 s S PE , e ) A2 e R
CELFE R BRI AR 9 2D BURBIE AL 59
[0240] = (S i A
[0241]  {il#& BA FiR g #sAT -
[0242]  ITO/HIL/HTL/LEL/ FA#%
[0243] A TTO 24 - By R ALY BHAK SHIL 225 705N 2 SHTL &2 7y )z s UL LEL &
RNIE
[0244] A ER FHETITGEAMEIRNZERIERT 7GFENE . @i HEEicm (O 0 E

VORI iz AR )z o R AR JRAE B BN 2 CO AL G SN o 38 A 20 7 A
J& ERERIOCIER LM AOCIZ . WL 280 & 8 AL ISR — = VB SR — R AR K 2 =
JEIE BT AR o

[0245]  ERAR G T H AR A Ik S 7 SR T AR W, SR 1m0 B IR BIE AN 151 21 BUR
LRI IR (R A5 I BBl 01 5 ASSCRIT 28 T ROFAE 125 B A5 250, e Be A/ sl 45 0 AR 40
RN T 5 R 2 R
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