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MR BE T AE AR R R A Aok B BB 25 SRR, I B2 AR S o 4
73553 (HOMO) PR £ BH AR AL KL 4 2 R 50 5 o B LA B2 AHOMOZ [8] o 2% 7V AR
FLAA S A0 35 < bk AR SR ey B T 57 BRI B A HUARL 3 TN /S BRI FERA AL
FAORE LT MENY UE R KA HLARE R T IERA DU R TR L T SRR I AN T SRy 1) 5
HLER A 55 EANIR T o 2 S GE N JZ B JE B AT DAY Inm 28 150nm . & 2 9 Tnmal 3K 459X
TENJZ BA PR GENRFE T FERIE R BB 0 150nm el 5/ LA By 115K 3 H 38 i B
1558 b 25 TN JZ KR 51 ) S TGS A A

(06571 =3 A% A J= T AR HE UM b A% i 23 X B FH o A D s U i R, e g F2 ok B
PR RN R 0 M R BN R AO)Z  IE BA R T GE R R MR A& .
FCE AR S G045 5 T 57 FE L A LA RL 5 B RS 4  [R] I B A LB B 70 A1 AR L HE 5 73 1)
B RYAE  EA MR T k.

[0658] & W] LIEA RUENZ 52 7k J2 2 (A i B 23 R gz 2, 9F LT DURL & A4 2
SIS O N B SR R

(06591 Ry~ FH 242 ] LI BAE 2 7R 2 5 5002 2 8] A9 i TR 2, AT A I
R A S A TR A AL

[06601 AT A SR 410 St B 01 , I HL AT CL s BT R BG EARE 1. KOt
MRL R RENS I8 I B2 US43 oK B 25 A i J2 0 B A i 2 10 2 0 ORI HL 7 A 2 ) ORI e, 7 4
AN AT LG X8 A G A R, I BACE 0 5O6 s s B A & T R B L
H ARSI 8 - Fadk - BRI 54 (Alg,) s 2 TIRIERIAL G4 —ROR LA &5
BALq s 10~ 5L HF bk - 4 o Ak A0 s 26 R R Ik L 56 2 M I LG 2 R 1 1
B FET IR NI )@ %) (PPV) BIER S 8L &1 R 27 s 4090 - 5545 (AN IR
Tt

(06611 AR IGIE I FARFRL , AT CLELFE I & 05 IR AT AL L & AR IR AL S 45 - A pk
My, AT DURLRE AT AR EEAT AR ZRAT AR R LR A R A R AL S R N
WG J5 BRI AT A, PT DAL R IR AT A2 . — SR IR R AT 25400 o 1 BRI A5 400 W g 97
HENEEAE S RN A, SR T, EARAEREAN R Tt

[0662] K2 R G G, T LA BB A AR Gt (1 - SRk S k) 2 Tk 743 ) e
(PIQIr (acac) ) XX (1-ZRIEMEMK) LB B (PQIr (acac)) « = (1-FIEMEMK) £k (PQIr) &)\
LIENRRER (PLOEP) , B 5 b4 M 4n = (8- FRBEmER) 5 (Alq,) 1R G5B 245, AR
RIBZEFNARRT I 2R E RS EREbI, BT LUE B 4 R an T =0 = (2- 2R it
WE) 4k (Ir (ppy) o) » BRFE AR In = (8- R KL mEmik) 45 (Alq,) = TR &7 T e
WA Y B TR SR A8 2550, SR T, SO 2N IR T 1 o 24 RO 2 R S i
Jei, w LS B YR R a0 (4,6-F2ppy) ,Trpic, B 5OEH REHFI WiR -DPVBi 4R -6P . —
R ONHFER (DSB) « K LMHFETE J5 3 (DSA) (FE T PROR IS L T PPV AW L T
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(46 20 6T EE 10 2 WIS F IO M A R R B 40  RTT L B35 AW T
.

(0663) %7 CHL 45T DA B o 05 5 SO 2 2 1, I EL T LA A 50k 2 5169
-

(06641 Hs -1 P LA RHEMTR A6 40 T 016 P AE0 e TS0 RO AR e
Wk 1 BT T 5 RSB0 S AR IS R0 B RS 5 (O BDRLR 20810 LR
S T A5 8- FAE VR (AL £ 60 27 KU 20 A DL 3800 25 7
S - 2 B 20 25, (LR WL B #0020 SE T B o 250nm. JEFE 9 Tk
SR T HA 2 A B I F T AR R MO A8 A9 50mmal B FLA i L )
FECH I S R T AT 5 R o TR 0 5.

(06651 51 THE N2 P LU RAENTTRILIE A1 T 015 P AFAE TR A B SRR A2
RIS 9 : JLFUA HL TR 7 AT AR 1 BRI L T 050 SO IR SR R R
AR 00 THE AORE, 605 I ROB R PR M T B A GEN R I BB M2 AE
FUR 0153 ST L AE 7. 3C P11 T L L 55 B — PP TR M — L1
W A e i T DU AT SR ST, SR S A,
FRSTEI TS R T U

[0666) 4RI & 9 A W0 8 - FEME VTR X0 (8- KL BRI B L (8- FEETETH) 00
(8- FIEVENE) 65 . = (8- FELWENE) £ = (2 1458 FRIEMEN) 43, = (3 FRIEVENE) 6531
(10~ 38565 [ WEDHD) B 300 (LO- K52 9 L ) B 30 (2 FF 2 -8 ) SR 30 (2
3-8 W) (40 FYD) 500 (2 F1 K -8 -HRIH) (1~ 3509) 600 (2- FF -8 (2 %50) 8
% R T IL

(0667) 2L 4RI P45 7 B ) B8 05 3 ELIE 6 T DL 5 2 SRR A A
TR B P S 0T L 50 AT . ST S M AT A4 BOP . SR &)
% R T IL

(06681 5L 0 6 HEBE A 2 TF P 108 LR B8 1 T BRI R R A
AR

(06691 RS 7 7

[0670) 5 SC 45 SIS H VLT ki A L) 13 48T R4 A 9 9180 5 T LA
W 8RB0 LTI 3 EL A F A 6 LA 57 LT DL A 0 5 1 s
S S DA A ST AEE AN 55 75 5 A

(06711 <A1

[0672)  FARIL AL AHIA-2- 1) 5

Br. Cl &l
Pd(Bu3P),, NaﬂO‘tBu_
[0673] ;: (lﬁf[j CENCE A y@,N\QCI
5-1 5-2
A-21
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[0674]  FE=FBI T, FEKF 1 - VR -3-5(-5- L4 (146mmol ,30g, 124 5) AN (4- GRUT %)
ZRIE) fZ (146mmol ,41. 1g, 1 298) W MRAE 4% (0.2M,730m1) W 2 J& , 1A Hod 51 NRUT B4
(219mmo1,21g,1.524 %) A (=-HUT FEMHE) 48 (0) (1.46mmol,0.75¢,0.014 &) , K 15Y)
FEGTRA PRI NHRE LN o Y IR BLZE R  F Br A Hl 2 =00, 8 e sl
FENBIK W I LIV 78 3 40 00U S R REEL K 2 AU F M@ SO, T IR 4 B ot Ak i ek
JRe A i Al Ak USRS A - 2- 1 (49g, P2 283 % , MS [M+H] +=1405) .

[0675] & A2 . A EWIA-2- 2116 R

NH, e
O S Pd(BusP),, NaOtBu
[0676] \ = - >  HN
O b B ER
!

S-3 S-4

(7]

A-2-2

[0677]  AE =i, FE5- A0 T 3E- (1,17 -BEF] -2- % (66. 6mmol , 15g, 1248) F13-JR -
5,5,8,8-VJH%-5,6,7,8-TU&Z55:[2,3-b] MEW} (66.6mmol,21.5g, 1 24 5) ML H A%
(0.2M,335m1) F 2 Jig , ) Hip 51N T BEAN (99.9mmo1,9.60g,1. 524 8) XL (= - T 3
%) % (0) (0.666mmol,0.340g,0.01 %) , ¥ AR PIAE G T FAE R N HEL2/N I o 24
JRNEZE SN, A P A0V H0 22 5, AR5 1A i 51N, 0, 4 e S VR 6 7 28 00 s < F I 46
B o K ZE U FAMg SO, 65 I M 407 , K A5 ot {57 ek Jlo A e i vk Al A DA SRAS A S DA - 2-2
(24.2g, P2 % 78% ,MS [M+H] +=468) .

[0678] & RIS . LA WIA-2- 3 A Al

oo S o,

[0680]  7E = ket , FE¥ AL A A-2-1(49.3mmo1,20g, 14 &) FMLE&HA-2-2
(49.3mmo1,23.0g, | 24 ) M EF 2 (0.2M,250m1) H 2 J& , A Horr 5] AU T B 44
(73.9mmo1,7.10g, 1. 5=45) A (=-HUT HMH) # (0) (0.493mmol,0.252g,0.01 45 , Kf
FPAS AL SR T R B T 3P 12/N o 25 s RS SIS g Bl A4 v 0 22 i AR 1
H ST NHL0 5 K S5 NI B B 22 23 WS 1 S A R RE B Mg SO, TR A, o 58 i 18
Fek A R Al DASRAR AL A A - 2-3 (36 1g, 7= 5688 % , MS [M+H] +=837)

[0681] & pif4 . AU A HIA- 200145 AR
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[0652] $ “ . EL i;
O T

[0683]  {E = Fikeh T, ZE ¥ AL S WIA-2-3 (43 . 1mmol,36. 1g, 1 245) IAfRAEL, 2- &K
(0.1M,430m1) F 2 J& , [ Hedr 5] N =HALH (69. 0mmol,27.0g,1.634 &) , ¥ T3 M7 &S
SO R AET40°C R HERES /NI o K5 [ N A 1 EE0°C , 78 ) F AR AR N N- R P 3 20 1%
(388mmol,50.2g, 94 5) Z J& , ¥ A4+ 1 /N o 4 Bir 43 P 48 PR R AR AE 40 V00 =
L o4 ZE B FM SO, T R it , F4 4 it s FH AR JI A i vk 4l , SR )5 &2 T T HR 4liqt DA
R EIA-2 (T 1g, 7= %19% ,MS[M+H] +=603) -

[0684] & RIS . L EWIA-18-1HIE K

HN, ]
s o | ye?
N 5 B 2 Pd(BugP),, NaOtBu
[0685] et il — IZEIE* - i
0" D K . 1Bl
D
S4-1 s.5 A-18-1

[0686] DL 5 & 2R AHE I 5 X3S EA-18-1 (18.2g, P2 95% ,MS [M+H] +=
476) , ANE 2 A E T AL S S-4-1 (13g, 1 248 FIS-5/8 Bk & 4S-3F1S-4.,
[0687] & M6 AL A HIA-18- 21 A ik

[0688] D Pd(iBusP), NaOtBu I

2. B —ﬁq
D

A-21 A-18-1 A-18-2

[0689] DL 5 & a3 A IR A 77 RIS & A-18-2 (18.4g, F* F59% , MS [M+H] +=
845) , A Al Z A AE T LA A-2-1 (15g, 124 5) FIA-18- 1B L& HIA-2- 1FIA-2-2,
[0690] & EfI7 . AL A HIA- 18I A X,
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5’8
? X YQ 7{;«

[0692]  DL5 & sifalar Al R i 7 IR S PA-18 (3.2g#%5% MS[M+H]+=853) , A
[ AN TE T8 AL & IA-18-2 (18. 4g, 124 8) IR B L & WIA-2-3,
[0693] & I8 . AL EWIA-T-111E K

s ;
[0694] M \ | Pd(tBusP),, NaOtBu HN O /
s EERCT A O T
AT

[0695] DL & a2 i Al [F] i 7 IR S PA-T-1 (14.6g, 77 %62 % ,MS [M+H] +=538) ,
AIE 2 AT LSS -6 (13g, 12495 FIS-TAA B4k &41S-3F1S -4,
[0696] & M9 . AL EWIA-T-200E5 1K

[0691]

D

5'\/ A,
o

Pd(fBu3P);, NaOtBu N N
[0697] — > S =
XO Q {O/Q TR *O
l\.

[0698]  DL5 & it 3 Al [F] i 7 IR S A-7-2(16. 5¢, Fiwy MS [M+H]+=907) ,
ANFZIE TR EYIA-2-1(10g, 124 5) FA-7T- MR B EWIA-2-1F1A-2-2,
[0699] & BI04 A WIA-TII A K

o700 X(}Eﬁ -t X@%ﬁ

(07011 DL 5 & it 4 vl [F] ) 7 SRS & HIA-T (2.8g,f*$174 MS[M+H]+=915) , A~
[ 2 Ab7E FAd AL S 9IA-T-2(16.5g, 1 24 8) R B &WIA-2-3,
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[0702] & EI10-2. fbEWIA-1-1HIE R

Br AN Cl :E
| . Z l | \i Pd(BusP);. NaOtBu
[0703] \ N ¢ B, [Bi U
s-8 s-2 XQ

A-1-1

[0704]  DL5& 1 H AR R IO 7 IR S PA-1-1(50. 4g, P2 74 % ,MS [M+H] +=1448) ,
ANFEZATE TS YIS-8 (1324 8) R BEWS-1.
[0705] &AW1 ALEWIA-1-21E Rl

Br S\AQ%
Pd(BusP), Pd(tBuzP), k([

[0706] NaOtBu NaOtBu N AN A
i . - e »: -
i
A-1-1

A-1-2
[0707]  ZEMALEWIA-1-1(29.4g,49.6mmol, 1245) 4~ (R &) ZH% (7.78g,52. Immo1 ,
1.0524%) \Pd (Pt-Bu,) , (0.25g,0.0145) FMNaOt-Bu(7.2g,1.55) HAFEH K (250m1)
2 )5, hﬁﬁﬁ%f@m?ﬁ% N EE R B TR A ENE =R AR IS N
#2700 SF A2 K B34 FMgSO, 458, 1 i IRk 4 , IR AE A ik — B AL 1 I
AT R0 RN
[0708]  7EKE4k & 4S-10 (11.1g,51. 1mmol,1.54 %) \Pd (Pt-Bu,), (0.25g,0.125)
NaOt-Bu(7.2g,1.5245) VEMAE R (204ml) T2 J5 , ¥ BT S WD AE R R 1R o 24 S N 45
IS K B A7 2 22 5 iR, IR 5 W I S B 7% 28 00 0 S I 25 B o R BT A5 Mg SO, )
IR A A AR SR i DR S A - 1-2(22.9g,55 %) -
[0709]  MS: [M+H]+=749
[0710] & RBI12. AL EWIA-1HIE Rk

O . Saoe
[0711] X@(}?@X 008, 140° XO?CLF

[0712] VL5 & 4 AR R K 5 SR S H0A-1 (2. 8g f*%l?ﬁ ,MS[M+H]+=757) , A
A 2 AAETAE AL G HIA-1-2(16.5g, 1 4 8) [AELEIA-2-3.

$-10
S
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[0713] & HI3 . ALEWYIA-3-11E %

Br. Cl %
[0714] e Pd(tBustz.NaOtBu;; O N | O
[ B2 [|] AL
i
P O
A-3-1

S-11
[0715] DA & puts) 1R AR ] (5 SRS & 99A-3-1 (17.9g, 72 %68 % ,MS [M+H] +=536) ,
ARIE 2 AT LSS -11(20.3g, 134 58) B 4L & 41S-2,
[0716] & RBI14. . EWIA-3-2/)F ik

$-10
S,
Br N
[0717] NaotBy” "Naotba” > N
T B PR ER ©j<

A-3-1

07181 DL & I 119 AR F 7 R S PA-3-2(9.6g, P2 %57 % ,MS [M+H] +=838) ,
ANEZ A TS YIA-3-1 (124 8) B WA-1-1,
[0719] & MI15. b-&HIA- 3105 %

B
B .

(07211 L5 & pfl4 F Al 5] 1) 77 SRS & HA-3 (3. 1&}’*%224 MS[M+H]+=846) , A~
[ 2 Ab7E Tl AL S 9IA-3-2 (124 8) R &L & HIA-2-3,
[0722] & RRBI15. AL EIA-4-1HIE R

Br f Pd(fBusP),, NaOtBu N: cl
[0723] NH ron i Q
P A Bl D Q
i 22
D D
s-12 .
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[0724]  DL5 & ) 1 AR R B 5 SRS L SN -4-1 (17 .9g, =568 % ,MS [M+H] +=541) ,
ANEZ A AE T A& S-12 (20 3g, 134 5&) L B 1L &S -2,
[0725] & EI16. AL-EYIA-4- 2005 )

S
N
0 ] NH, \5 Pd(BusP);, NaOtBu  HN
0726 e ; -
X@ . FF[ i ]EI ?ﬁ \q(

59 54

A4-2

[0727]  DL5 & 29 48 1R B 5 sUSR S L &M -4-2 (15. 5g, P2 359 % , MS [M+H] +=392) ,
AR Z A TS YIS-9 (10g, 12498) AL E51S-3.
[0728] & EWILT ALEYIA-4-300E R

S
(\‘\ I I ] S
Q N cl HN Pd(tBusP),, NaOlBu- X
[0729] D\Q N B % 137 2 N N
° Qe TR0,
i e
A1 A-4-2 g b

[0730]  DL5& 3 H AR [R] i 7 IR S PA-4-3 (18.8g, P2 71 % ,MS [M+H] +=857) ,
ANEIZAETAE LS YIA-4-1 (16g, 1 295) fIA-4-2(11.6g, 14 E) KB EWA-2- 1F1A-

2-2,

[0731] & RIS & WIA-41H1E 1K

(07321 5-{ ) :Q"Q( ﬁ* Q :@NO\K
o Q B D Q D

[0733] DL 5 & pufsl 4 40 1H 7 EREBAL S WIA-4 (4. 2g, F= 3R 23% ,MS [M+H]+=905) ,
[ 2 Ab7E FAd AL S 4A-4-3 (18g, 1 24 5) A B L& 9A-2-3,
[0734] & RHI19. b EWIA-5- 11 & K
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[0735] U NH Pd(muapzﬂaﬂru { .
F% , E

S-1
A-5-1

S-13
[0736]  DL5 & it 1 AR R B 5 2RSS WA -5-1 (18.5g, F= 3R 77 % ,MS [M+H] +=494) ,
ANFEZ ME TS S-13 (18, 124 8) A B L & 4S-2.
[0737] & H120 AL EWIA-5-21F1 & 1%

s —_—
) o R QY
Pd(tBusP),, NaOlBu
A

I

%Y B TR %@Ox

-4-2

[0738]

(07391 DL & pifsl 3 H AR [H] 1) 77 SRS & 4A-5-2 (9. 9¢, F$64‘V MS [M+H]+=849) ,
ANEIZIE T FHALEYIA-5-1 (9g, 1 295) MIA-4-2(7.1g, 134 8) R EALEIA-2- 1F1A-2-
2,

[0740] & RI21 ALEYIA-BIRE K

%@? %@?

AS

[0742] u—'ﬁé.\ﬁwwfﬂ*ﬁlﬁ.lE@ﬁﬁ%’ft%—»%é\ﬁm—zs (3.5g, =% 35% ,MS [M+H]+=857) , A~
[F) 2 A 7E T8 AL S IA-5-2(9.9g, 1 34 &) [ B L& 4A-2-3,
[0743] & BI22 A EVIA-6-11E %

[0744] o I ¢ N:H Pd(tBu3P),, NlOiBu : -
.@ G B, ElmL m

S+

514 A-6-1

[0745] DL 5 & Ml 1 A R0 5 RS AL & MIA-6-1 (124 . 1g, 7" %84 % ,MS [M+H] +=
590) , AR ZACTEFAE L &4S-14 (22.7g, 1 ¥ &) ARG A IS - 2.
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[0746] & 123 ALEWIA-6-200E K

S
%D\,(D
NH, S Pd(tBugP),, NaOtBu HN D D
\ D S L
[0747] 5%, 1\l
o/ 75 5 EIFj
s.9 S-15
A6-2

[0748] DL 5 & il 2 FhAH [F] ) 7 SRS A 4IA-6-2 (8. 8¢, P2 55% , MS [M+H]+=299) ,
ANE) Z A FE T AL E9S-9 (8g, 1 29 5) F1S-15 (12. 3g) AL E WS- 3F1S -4,
[0749] & if24 ALEVIA-6-3HE %

B X p
% \ | = P
[0750] A = HNS/I/\):?{D Pd(fBuyP),, NaOtBu 7%

i @ Q( B (B W ©7(

(07511 DL & 3 H Al [F] i 7 IR S PA-6-3 (10.6g, 77261 % ,MS [M+H] +=523) ,
ANE) 2 AE T EYIA-6-1 (12g, 129 5) FIA-6-2 (6. 1g) AREBALEYIA-2- 1F1A-2-2,
[0752] & 125 . AL S HIA- 6115 %

. SR o R
oo, e,

[0754] DL 5 & pfl4 vl [F] ) 7 SRS & HIA-6 (2.5g, P2 %26 % ,MS [M+H] +=861) , A~
[F) 2 A 7E T8 AL S IA-6-3(9.5g, 1 34 &) A B L& A-2-3,
[0755] & j5ifil26 A EWIA-11- 111 &%

o - é Pd(BusP),, NaOBu N\Q
[0756] Q/ \KO\Q FET \(©/
NH N Cl
81 XO/ s-16 >(/©/ Qj
A-11-1
(07571 DL5 & ol 19 4B R 77 R BAL & IA-11-1 (18.0g, 72 #77% ,MS [M+H] +=
601) , AN[F 2 AbE T8 AL & 49S-16 (18.6g, 1 245 AR &S -2,

[0758] & kfi|27 ALEWYIA-11-2/) & K
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s
S Pd(tBu3P),, NaOtBu
[0759] (\[ i h—— NH
% . Bl

Br \

517 sS4 A-11-2

[0760] DL 5 & puI2h AHE I 5 X3 EA-11-2 (12.5g, PR T1% ,MS [M+H] +=
446) s NE Z IAE T AL A0S -17 (8g, 124 5) AIS-4(12.7g) FREAL A WS- 3F1S-4.
[0761] & f5128 ALEVIA- 11 E %

2. R -
e T ot

[0762]

A-11

[0763] DL 5 & I3 AHE I 5 3G & A-11-3 (18.5g, P2, T1% ,MS [M+H] +=
1010) , AN[E) 2 AL FEFAE AL S A-11-1(15.5g, 1 24 8) FIA-11-2 (11.5g) IR B & WIA-2-1
FIA-2-2,

[0764] DL 5 & R4 48 15 17 EREBAL A PIA-11 (3. 2g, 723 22% ,MS [M+H]+=1017) ,
ANEZ A TS YIA-11-3 (14.5g, 134 58) B 4LEHIA-2-3,

[0765] & B129 . 4L EWIA-8- 11 &%

Br cl \Q Pd((Bu3P), NaOtB . c
[0766] \Q/ .O NH Eﬁ; Igl;:?i = Q NQ!
-1 O Q
A-8-1

S$-18
[0767]  DL5 & i 1A 1R B 5 sUSR IS S WA -8-1 (16. 5g, =566 % ,MS [M+H] +=494) ,
ANFEZ MAE TR S S-18 (1324 8) R B b & WS-2,
[0768] & Ak fHI30 . LA WIA- 81K E Rk
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i 1 PA(tBUP T 7 Bly
a2 Ty NaOlBu ,»}ﬁ S e —
0769 N A N d(1BugP)y W N -~ _N
¢ L J T aL—— D . ‘I_‘_ LopeBoe X NG ANy
SECN A S S L S
\, ot N\
A8-1 T 4

[0770] DL 54 et 3 AH R i 7 RS EHIA-8-2 (9. 1g, 77 %62 % , MS [M+H] +=850) ,
ANFEZARTETAE A EPIA-8-1 (124 3) FIA-4- 2K B L & PIA-2- TRIA-2-2,

(07711 L5 & a4 A R 0 77 SR8 4 B 90A-8 (3. 4g, 77 27 % , MS [M+H] +=858) , 5
[F] 2 Jb A T8 AL S DA-8-2 (124 &) R B L& HIA-2-3.,

[0772] & RBI31 . A EWIA-9-1HI A R

=2

=
= Br. Cl
i Pd(fBusP);, NaOtBu =
[0773] ® R PN “U
7 -

s-19 S8

(07741  DL5 & B4R R 5 RIS & 4A-9-1 (35. 5g,lﬁ$79% ,MS [M+H]+=556) ,
AR Z AT AN EYS-8 (20g, 124 5) ML &4)S-19 (31.5g) R EHS-1H1S-2,

[0775] & M132 . AL S WIA- 9 & %
Pd(fBusP), 7(5 i \ /

i @@@ SR

4’.
DCB, 140 °C NN
P

[0777] L)l—'ﬁé\ﬁﬁdﬁﬂ?)ﬁlji‘ﬁIﬂﬁ’\]ﬁﬁﬁtﬁ%é\%Aﬂ—Z (11.8g, 7" #%68% ,MS[M+H]+=966) ,
AFZ AT EHIA-9-1(10g, 12495) FIA-11-2 (8g) EALEHIA-2- THIA-2-2,
[0778] VL5 & 4 AR R 5 sERAFAL S HIA-9 (3. 9g, 77 539 % , MS [M+H] +=973) , &
Al Z A AEFAE AL S 4A-9-2 (10g, 1 24 8) AABHL 5 HA-2- 3,

[0776]
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(07791 & B33 . AL EHIA-10-111 5 1%

WCF ot
[0780] Pd(BusP)z, NaOIBu__ L
X.;‘ . T ®,
$-20 O

S-11 A-10-1

[07811 DL 5 & aewl 1 AR A 77 s3R 54 & A-10-1 (19.9g, 77 %68 % ,MS [M+H] +=
598) , A~ Al 2 b7 TF-Ad AL S90S - 20F1S- 11 (20. 3g, 124 8) A& L &S - 1/1S-2,
[0782] & kf134 . AL EWIA-10-211 & 1%

Vs

\

59 s-21
S

N \ G
®

Hsl
[0783] = Pd(BusP), Pd(tBusP),
NaOtBu NaOtBu
: B . Ufﬁ B2 [\ {?/ ‘ |

A-10-1

A-10-2

[0784] DL 5 & A1 1R A0 IE 1 7 23R4 & HIA-10-2 (9. 1g, F*F57% ,MS [M+H] +=
843) , ANIF 2 AE T AL B IA-10-1 (124 5) AIS-21 R BAL-&HIA-1-1F1S-10.
[0785] & RkfFI35. AL & WIA- 10114 F%

S TS O

[0787] VL5 & pfl4h AR IR 5 SRS S IA-10 (1. 9g, 775 12% , MS [M+H] +=851) , &
A 2 AL TE T AL G A-10-2 (124 5) REBHLAEWIA-2-3.
N | x

[0788] &K fI36 . AL EWIA-12- 1115 1%
Br Cl ? Pd(tBugP),, NaOtBu

[0789] ; (j[ Q FRCER O/i?:? a

’ 9 A-1241
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[0790] DL 5 & Rl AHE I 5 X3 EA-12-1 (21.1g, P2 67% ,MS [M+H] +=
571) , ANE Z ALFE T AL & 41S-22 (124 &) B &S -2,
07911 & RBI3T AL EWIA-12-20 5 1K

§-17 S-10 N @‘é
Pd(fBusP Pd(tBuP) Cj.[j N
[0792] i;@l \E;/ N(a(:,\lugu)2 Naotéu :

N N
H K, B Eﬁﬁ-@ffﬁ > \Q/
A-12-1

A-12-2

[0793] DL 5 & @il 11p AR IR ) 5 23R S WIA-12-2 (10. 2g, P2 53 % ,MS [M+H] +=
927) , AN[E) Z A AE TAH FIALEIA-12-1 (124 5) FIS- 17T B 1L&4IA-1-1F1S-9,
[0794] & 138 . A& WIA- 121404 ik

¢
[0795] @ © /?}f

G L‘i X

A-12-2 A-12

[0796] DL & plar Al R 7 IR EPA-12 (1. 7g, P2 %15 % ,MS [M+H] +=935) , A~
[A] 2 A 7E T AL S WIA-12-2 (13245 8) A EB L S WIA-2-3,
[0797] & B39 .4 A& WIA-13-210 5 1k

[0798] @’ ﬁ@ T ﬁng rimrvon § @:‘2

W){%@’ EEAEh Q@

A-134

(07991  DL5& sl L i AR [E 6 7 RS & A - 13-1 (248, 77 368 % , MS [M+H]+:625) ,
AN[E Z A E T8 AL S 0S-23 (124 8) R B & 4S-2.

[0800] DL 5 & mifsl 3 AR IR 1 7 3R & 90A-13-2 (18. 1g, P2 %69 % ,MS [M+H] +=
1035) , A Z A AE T A PIA-13-1 (124 5) FIA-11-2K B & HA-2- TRIA-2-2,
[0801] & Rlifil40. tL & HIA- 1315 ik

138



N 113924665 B W OB P 98/122 T

Logh . o
A A

[0803] DL 5 & g4 HhAH [F] i) 7 SRS A HIA-13 (3. 3g, P2 %24 % ,MS [M+H] +=1043) ,
ANEZME TR SYIA-13-2 (1245 8) KBS IA-2-3,
[0804] & kM4l ALEVIA-14-1HE K

Pd({Bu,P F-S0,C,F,
[0805] 4 B’O/C' oo K,COs E $0,C.Fs
e S N (o]
X@ . Y THMO X@r \@(
OH
a2 S-24

Cli

A-14-1
[0806] A5 & Rt 1 AR R 4 07 s AT 1l 2%, AN R 2 A AE T AL A4S -24 (208, 124 5)
IS-2(27. 1g) KEALEWIS-1HIS-2, FAE B A i — DAL g oL Nt AT T — P RN
[0807]  FEKF AL Ty Al (1) I S F= 4 s fif £ VU U WkMRg (THF) (240mL) W2 5 , I H A8 R
I fRAE /K (80mL) HH AR (17.3g, 1.3 ) o ML AR5 T bl (43.7g,1.5
i) R ATRYIE I T BERE2/ NS o 24 S B 5E T, @i [ AR R K AN R 2B RR IR
LA A8 5 TE FMgS0, (TE/K) Ab 3 2 5 i 98 o 75 3025 Tl I Z8 1k bk 2 40 0 g 1 v
T FEAE AT vk At SRS LA A -14-1 (44 Tg, P2 ER6T%) -
[0808] & pkfil42. (L EWIA-14-20 6 B

s

\ Pd(dba), s
S0,C4F Xphos
" 0,C4Fy HN c.zco’ S

- o7 R S oo,

A-14-1 R A14:2

[0810] A WIA-14-1 (12g,17 . 4mmol, 1°4 &) AL EWIA-4-2(7.2g,1.052498) XL
(ZFHE P EA) 42 (0) (Pd (dba) ) (0.1g,0.014%5) \2- ZIRCAEREAE-2 47,67 - = R
KA (Xphos) (0.17g,0.0234 %) Cs,C0, (17g, 324 5) 1= HIZ (90ml) G IN#AZE140°C,
WIRA VT FEL2/INF oK SRLE A ) 22 5 U e ek 1) FE o 8 L RINHL C 17K V00 HE 2k
I3 B8 AR L T I 2R R B VR B BT A A A A A il (R 4R/ k) 2k
PASRAF A G PIA-14-2(9.8g, 7 #T72% , MS[M+H]+=781) .

[0811] & Rkf43. (L EWIA-14-310 5 FX,
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o EgR R

A-14-2 A-14-3

[0813]  DL5 & a4 40 1R B 5 sUSRIS L S WIA-14-3 (4. 0g, =342 % ,MS [M+H] +=T775) ,
REZAIE TS YIA-14-2(9.7g, 124 8) A BLEHIA-2-3,
[0814] & Rfil44 A& WIA- 14104 K

[0815] ” ; n@,uOX @ H Eﬁ$ [E[,ﬁ
B @'"@ /
i~

A-14-3 "
A14

[0816]  DL5& a3 4R [R] #Y 5 sSR IS L SN - 14 (3. 8g, P23 74 % , MS[M+H]+=995) ,
[E 2 WA TS AL & A-14-3 (4g, 124 58) fIS-25(1.5g,1.248) B S WIA-2- 1 FIA-2-
2,

[0817] & kf45. A EWIA-15- 111 E 1%

E§ Pd(tBuP F-SO,C,F [ ;
- o o KGOy SO,C.Fy
¥, Y THRMO \Q’
OH
ci
s-24

A-15-1

(08191 DL & a4l A AR [H )7 FRAFL B WIA-15-1 (38.2g, 7% 65%) , AA] 2 ATET
AL EYIS-19 (124 8) B ES-2,
[0820] & ki f546 . tL B WIA-15-201 6 1K

Pd(dba), ‘

é SOCFs [ 5 !“‘ oo LC 12
N s e

10821] @;@H@” n :i —HE ii ! ;

A-151 A-11-2 A-15-2

[0822] DL 5 & mifl42rp #A1E ) 5 2R EWIA-15-2 (17.6g, P2 Z55% ,MS [M+H] +=
944) , AN[E) 2 ATE T AL EYIA-15-1 (124 8) FIA-11-2/R B & WIA-14-1F1A-4-2,
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[0823] & Efl4T7 . A& WIA-15-3E %

L AR L R
@?@ "% S— @2@( E %

A-15-2

[0825]  DL5 & a4 40 1R B 5 SRS L SN -15-3 (7. 6g, P2 358 % ,MS [M+H] +=952) ,
RIE 2 A TS YIA-15-2(9.7g, 124 58) B 1L & HIA-2-3,
[0826] & Ff148 . A& WIA- 15114 ik

_ NaOtBu N “

[0827] i |/
¢© % K, Efﬁ ﬂt’b

A-15-3

[0828] DL & pluts) 3 AR R A 7 SEREAL A WIA-15 (4. 1g, P2 3R T71% ,MS [M+H]+=1173) ,
ANFE Z AT AL S IA-15-3 (134 5) F1S-26 (1.2% &) R AL S IA-2- 1FI1A-2-2,
[0829] & kf49. b EWIA-16- 1115 %

Fg{::‘ba}z B
= 0S
S02C4Fy O CoxCOs @
[0830] N -0 e 5257 S N N
I b T
Y g TR OO
Cl

A-14-1 A-16-1

[0831] DL 5 & mifl42rp #A1E 1) 7 23R EWIA-16-1 (18.7g, P2 HT73% ,MS [M+H] +=
559) , AN A Z ANE FAd FH 2R B L EIA-4-2,
[0832] & M50 .t A HIA-16-3H) A ik
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EE "oy RS $
X@CF?G N XGOIPG

A-16-1 A-16-2

[0833]
Pd(Pt-Bu;), $
NaOt-Bu
R = w;:f
A-16-3

[0834] DL & M1 1R AR H 5 IR L & A-16-3 (15.7g, = #58% ,MS [M+H] +=
949) , AF 2 A E T LA IA-16-1 (16g, 124 5) 2K [b, dI WM -1 - AL A4S -4
REALEPIA-1-1.S-9H1S-10,

[0835] & EfFI51 AL S HIA-16FE K

- 5

A-16-3 A-16
(08371 DL & 4 Al R i 7 IR EPIA-16 (2. 1g, P2 %21 % ,MS[M+H] +=957) , A~
[F] 2 A TE T8 AL S WIA-16-3 (10g, 1 249 8) A B b 5 WIA-2-3,
[0838] & M52 . (A WIB-1- 114 K

& 5 g
T Pd(BusP),, NaOtBu
[0839] NH =
XCL ? T L Cﬂf\f

B-141
[0840]  7E =B, 7EKF 1 - ¥R -3-50-5-HU T 22K (121mmol, 30g) Fl4-FU T FHE-N- (4-5L
THIRIL) -2,6- ZHEEOR I (121mmol, 37 5g) A AR AE 2K (0. 2M,605m1) HH 2 J , A Ho 5
NBUT B4 (182mmol , 17. 5g) AL (= -0 T 2 B%) 28 (0) (1.2mmo1,0.62¢g) , ¥4 BT A7 E <
AN E RN N FEA /NS o 2 [OREZE SN, 4 B A0 E0 22 50, AR5 1A e 51 NHL 0, 4%

142



N 113924665 B W OB P 102/122

R SIS 7% 22 43 VRS S FF BEE A AU FMg SO, 08 R 45 , 45 o A58 FH ek e A £ 1592
alifh ISR & 9IB-1-1 (51.2g, 72289 % ,MS [M+H] +=476) .
[0841] & RifI53 . A EWIB-1-21 & R

o Pd(fBuyP),, NaOtBu XN
[0842] —
? Sii; FREEL ™Y
Br
8-27

[0843] 7 =ikt , ZE 44L& 4S-27 (97 .6mmol , 30g) Al4-HU T K f% (97. 6mmol ,
14.6g) WAL 2K (0.2M,488ml) H1 2 J5 , [ H A 5] ABUT BEAN (146 . 5mmol, 14. 1g) FHXL
(Z-BUT %) 28 (0) (0.98mmol,0.5g) , AT AMIER A PRI FHHE6 /N 24 R
JSLEE SR, K BTS04 H 22 200, SRS ) 0 A 51 NH,0 , K IR SV # 22 00 TR S R AR
W ZEHUP FIMg SO, T8 MR 48, W B it A8 FH el F AR €0 v A DU SR AL A B - 1-2 (35 4,
FEERIT % ,MS [MHH]+=376) .

[0844] & ifil54 . AL A WIB-1-3 (1) & K

S R . OfR

QO z
[0845] LL:‘;["T:\“’M A CEJC X@NUNO/
>( 1 Q}\/ AN i

B-1-2 B-1-3

B-1-1

[0846]  7E =Zikehirh , fE AL S B-1-1 (44. lmmol,21g) FIAL & HB-1-2 (44 . lmmo] ,
16.6g) W MEAEH 2K (0.2M,220m1) 2 J5 , 1) A 5] AGBCT BE4A (66 . 2mmol , 6. 4g) AR (= -
BUT L) 42 (0) (0.44mmol,0.23g) , ¥ TS MIE G A N AE R R HFE6 /NI o 2 ) R 25
S B T4 H 2 SR, SR A1 E R B NHL0 o S SV TG A% &8 00 VR S A g A
B FAMgSO, I E iR 4 , 5 5 ot A FH AR PR A 152 i AR A3 46 & 7B - 1-3 (21.8g, = 3%
61% ,MS[M+H]+=815) .

[0847] & Rif155 . 4L & WIB- 111 & B

[0848] N?N\GX Bly M\?{NOX
[0849] DL 5 & Refil4 AR A 1 5 SR & 90B-1 (5. 3g, 72 %621 %, MS [M+H] +=957) , A

[l A TE T AL A 7IB-1-3(21.8g, 1 49 8) [REMLAWIA-2-3F-7E140°C F 34T Hi#E.
[0850] & i f56 . L EWIB-2- 11E K

B-1
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F

HN@Q
Pd(fBusP),

[0851] \(;/ : NaOtBu
s-28 K. E[fm,q@, Q/

B-21
[0852]  DL5& o1 H AR R 7 ERAHL S B-2-1 (15. 2g, P2 %88 % ,MS [M+H] +=482) ,
ANFZTE TR EYIS- 28R E AL EWS-2.
[0853] & AR MI5T . LA WIB- 2114

G s-9 $-29
LR oo
Br o il
(:L/i\/( Q/ KNG Y Pd(fBu3P); O 9‘“\ / %
NaOtBu : NaOtBu =3 N N
EF{_'_P-IE]F ._H_- “'|
i BT 5. F QE] :

[0854] " B-2-2

F N
Bly C‘L
DU B
DCB, 140 °C N N~
F
B-2

[0855] DL 5 & s 119 AR IR 1) 77 RS A IB-2-2 (12.6g, P2 H47% ,MS [M+H] +=
819) , AN[E) 2 ALZE T 4L &WIB-2-1 (15g, 134 5) FIS- 2910 AL & 9IA-1-1F1S-10,
[0856] D5 & pufl 55 AR [F] #Y 5 sER S L & WB-2 (3. 5g, P2 38 % , MS[M+H]+=827) ,

[l 2 A TE T8 AL &5 WIB-2-2 (9g, 1 24 8) A &b & W1B-1-3,
[0857] & Rf158. th A WIB-3- 1HIA Ak

=
Pd(BusP); L
NaOtBu

[0858]

R, @fﬁ |/“j/ | :‘

\ 4 B-3-1

(08591  DL5& a1 H AR R A 7 ERAHL S B-3-1 (1. 1g, P2 78% ,MS [M+H] +=520) ,
AN Z AT AL &S - 30 B AL &S -2.
[0860] & f5159. tb-&HIB- 3114 Ak,
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s-31
NH, S-32
[o]
¢ o
.
CI Br

Pd(tBusP), Pd(fBusP), O [ ]

NaOtBu o NaOtBu

. R, Bl B3, B O s

[0862] L\ & Rifl 11EP$HHE@77it%E?ﬂJc/\%B 3-2(8.7g, 77 %56 % ,MS[M+H]+=806) ,
AR Z AT W EYIB-3-1(10g, 1 45) S-31M1S-32/X &AL 5 WIA-1-1.S-9F1S-10.
[0863] DL & piifal 559 AH A 1 77 kB & 9B-3 (2. 3g, = %826 % ,MS [M+H] +=813) , &
5] 2 AL AE TAE AL & B-3-2 (8. 7g, 1 24 8) KRB & HB-1-3,

[0864] & HifF160. 1k & HIB-4-1HIA K

[0861]

=

Br cl Z Pd(fBusP),
NaOtBu
NH
[0865] ‘ B2 . lmL
“ & - Q

B-4-1
[0866] VU5 & pfsl 1 AHIAI K 5 sCER1G AL & IB-4-1(16. 3g, 77 T3 % ,MS [M+H]+=524) ,
AFZ AT G S - 33 L &S -2.

[0867] & plfsl61 . A& HIB-41) & K
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ey §-17

Yo MO0 4
= S-27 (o]
N cl o "
f = Pd(fBu,yP), Pd(fBu,P); N N
P> NaOtBu NaOtBu | = Y
T o
B2, B B, BT g #

[0868] Pt

O

[0869] L/L—'ﬁ/a\ﬁwlulth*ﬁlﬁlﬁ@ﬁi\i%??%%é\%wl-z(12.8g,F$52%,MS[M+H]+:
918) , ANE Z A FE A% AL & 4IB-4-1 (14g, 14 8) .S-17TMIS- 27 B Ak & HA-1-1.S-9F0S-
10,

[0870]  DL5 & sifa55H AR [F] i 7 S FRAF L B WIB-4 (2. 8g, 77 %25 % ,MS [M+H] +=926) , A~
[l 2 A AE T8 AL & WIB-4-2 (11g, 1 4 8) R EASYIB-1-3,

[0871] & R#62. 1 &WIB-5- 111 & ik

D O D
Pd(Bu,P), F-S0,C,Fy nD i
[0872] f \© e iYL .o P Y [ $0.CFs
CENCH O \/.'@.o

Cl
B-5-1

[0873] L5 & R4 1 b AR [E) /) 77 IR EYB-5-1 (19.1g, 72K T79%) , AE 2 AbAE T
1 AL WS- 3448 B AL & WS- 2,
[0874] & #1634 & HIB-5- 21 & ik

D D
ZAERE D ‘
D Pd(dba), b o C

: ST
e "~ per &S X K
: =k " &4
oY SRR
el B-5-2 @ O

[0876] DL & mifsl42H A0 [H 1 5 RS EB-5-2 (10.7g, P2 T72% ,MS[M+H] +=
609) , A [Fl 2 A AE T FHALAHIB-5-1 (18g, 1 24 5) A R B L & IA-14-1H1A-4-2.
[0877] & hkfFl64 . A& HIB- 514 1%
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D
D D
pP \ /T~

D
D D
s-9 S-27 O
D o® C Pd(BusP);  Pd(BuyPl; DD S
,N cl NaOtBu NaOtBu = N 3
DKFTD o E‘;}’ B R %Q’ T
B-5-2 O B-5-3 ©N©

@‘@

[0879] L)L—'ﬁé.\ﬁmﬁﬂllwﬁIﬁlﬁ@?‘iiﬁ%%?ﬂ%é.\%B—E)—B (7.8g, F=247% MS [M+H] +=949) ,
ANE AT S PIB-5-2(10.7g, 1 24 58) FIS-27T/0E b &5 9A-1-1F1S-10.

[0880] DL & piifal 559 AH A 1 77 kAL & 9B-5 (1. 7g, ;= %821 % ,MS [M+H] +=957) , A
5] 2 A AE T8 AL & 4B-5-3 (7.8g, 1 24 8) KRB & HB-1-3,

[0881] & Rkf165. 1A HIB-6-11H Ak

[0878]

u/\u

B,
—
DCB, 140 °C

c/\u

Br 0 cl
[0882] 3; PO(IBWP}z NaOtBu >‘/g/ cl
>r©’ o FHR. IEI Ui :
N

8-34

[0883]  DL5& it 1 H AR [F] i 7 A IRAHL S HB-6-1 (20. 1g,;ﬁ$80% MS[M+H]+=493) ,
ANFZTE TR EYIS-34R B &S 1.
[0884] & i f66 . 1L EWIB-6- 21 & K

~
[0885] | \TNHZ % {;@i@ e . g -
. B 2K |l HN
§-35 O\ﬁ

B-6-2

[0886] VL& Rl 53 AH A (1 5 IR & HB-6-2 (20. 6g, 7 70 % ,MS [M+H]+=
376) , AR Z AT AL &S - 35 A b 5 4S-27
[0887] & ffsl67 . AL A HIB-611) & Ak
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e
@ 7\ Pd(fBusP), |

N a )= NaOtBu
e N N
Z/G/ \ %, Bl >/©/ G
o

% -
B61 CN B-6-2
[0888]
>%\
e
g A0
Bl N N
— ®
DCB
140 °C
CN B-6

[0889] DL & piifol 3 AH [F] i 77 X3R5 & 49B-6-3 (21 . 2g, 77 %69 % , MS [M+H] +=833) ,
ANE)Z AL AE T8 AL & 9B-6-1 (19.4g, 1 245) FIB-6- 2 B 1k & IA-2- 1 FIA-2-2,

[0890] L& it 55+ A [F] 1 7 SR & 9B-6 (1. 3g, ;= %12 %, MS [M+H] +=841) , A~
A 2 A TEFE R & PB-6-3 (11g, 1 4 8) B EWB-1-3.

[0891] & Hif568 . 4k & HIA- 1T & ik

- O R me 5\5&
XO/N@‘NOX @ B %, Bl XOQ:Z@O*

Cl 535

A-14-3 A7

[0893]  DL5 & sl 3 AR R i 5 SRS S IA-17 (1.9g, P2 R 78 % , MS[M+H]+=937) ,
[A) 2 Ab7E T8 AL S 4A-14-3 (2g, 129 8) F1S-35(0.6g,1.245) RS WA-2- 1F1A-2-
2,

[0894] & 45169 . S WIE- 115 %

[0895] %ﬂt" O » p’on - Q‘{.\Ntn O

O o

E-1-1 E-1-2 E-1

G0
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[0896] ¥4E-1-1(20g,43.1mmol) FIE-1-2(10.3g,43.1mmol) 5] N FPUSE LR (400ml) H,
ERAAA NI IR b5, i Hod 5] AR AEK (18m1) By kg £ (17.9g,
129.2mmol) , fEX4 P43 W 78 4 B e 2 J5 , 1) e ] AN DY =28 K - 4 (1.5, 1. 3mmol) o f8 iy
VRPN SR G A F R =R, TR A NUZROKIE B 25 KA HUZ 208 4 H k]
NI ARAE AT (201 ,498mL) H1 , I FH K BRI K o 78 [m) Ho b 5 AR IR R B2 J , A L
RGBS TR, SRSk UE R R S 2 I A A B Y R E AN 4R <R L 4 DA
# A EELSIE-1(15.7g,63% ,MS: [M+H]+=578) .

[0897] & RMI70: 4k & WIE- 21151 4%

2 D o
m B — Dol
d\v}\dg\@ /HB 2 B‘on d \_f
E-2

(08991 DL 5 & Rifs69 7 AH [R] (1) 77 il 2 A0 A W - 2, AN [R] 2 AR AE 2R B W i 2 = H R 4%
EIEM B o

[0900]  MS: [M+H]+=653

[0901] /\EWJH A WIE - 30 2%

— b
[0902] ﬁf.%@_ "ﬁ"‘ ) O‘D

[0903] L5 & i 5169 AR 7 (6 7 2 ) 46k A WE -3 , AN ) 2 Ab 7 TSR a3 2 o £ 4%
IR

[0904] MS:[M+H]+=626

[0905] & RRAFIT2 : AL WIE - 4103 %

Y ssa R
[0906] d ﬂ fi‘; — = O 2

E-4

[0907]  DL5 4 1ef51 69+ AH [R] (1) 77 Uk 2 A B WIE -4, AN [R] 2 A T % FH o s s =X 1 %
EIEA R

[0908]  MS: [M+H]+=624

[0909] & Ak fI73 : LA WIE- BTl %
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ey QP
[0910] §; * ! T §;~

E-5-1 E-5-2

[0911]  ¥4E-5-1(20g,43.1mmol) FIE-5-2(15.4g,43.1mmol) 5| N & —HZE (400ml) 1, 7£
FARR R IR R 5 1 3R 5T WA (12 4¢, 129, 2mmo ) , 7E44 FT A4 76.5%
W2 J5, P G AN (= -0 B ) 48 (0. 7g, 1. 3mmol) o5 54 /e N3/t 8K 5 V441
RER,BAEVZSLIECAERR L3 B A I A HLZE 208 B R 5 N FRE A ST (10
£%,320mL) H, I H KGR IR AE M A 5 N TC/KIRR B2 J5 , B NLE 0 5, i e, AR 5
TEUE o R 25 280 B R 4 1 AL A ) A R &4 A LR 2Ll al e ek i A SR 4l DA il 6
A ERA S YIE-5 (20.4g,64% ,MS: [M+H]+=742) ,

[0912]  <sCjitfo)>

[0913]  sEjffsl1-1

[0914] K FIREAERE 1,000 A AR (1T0) 1E A 78 1) 35 58 JE R BN VA iR
BiE A 2K IR AT B B e AR AR i FHFischer Co. 7= dAE AIE R,
{5 A HMi1lipore Co. fill i )t € 25 ik Vi PR IR ) 2808 /K VB N 28 087K o 7R K TTOVE 13047
Bhz G, Al 280 /K 3 B PR URGEE PR R Y 100 B o 78 B 28 B /KIE Ve SE L G s AR A TR
T2 L A Bl R R 2 5 5 PR R TE T AR S T AR e R R T RTE TR L - b Ab , s 35 S £
B TIRIEYS Bl AN R R BTSRRI E

[0915]  E4n_EWE B ITOR M b, 3% DL FHT-AME SR E TR £ 600 A 1R FELL
A FTOENE GBI E S B A PIALL FHATH &S 2 50 A FILL FHT-AML & &
60 ARLETITGENE LI —2 LM EME 5 X ERE .

[0916] [ J5 , 83K DA R BHAL B0 A1 & Rifs) 127 i) 25 AL S DA - 1LA25 : 211 B & L | %
VIR E 200 A MRS B SRAE S 2 X UEH 2 IR E L.

[0917]  {ERIGE L, k& 169 #1 %& S WIE- 1 LS IR E 50 A 15 RIER
2P B IS ET- AR DL FLIQAA I LA L : 1) 5 & b B AR PR R TR S 300 A
[ FAE AV E N R AR FAERFEN Rl E Sy i (LiD 210 AmE
FEFAEE 1000 A 15 B RITE B .

[0918]  7E ikt A2 b, e MM R AR R AR 7E Q0.4 A/ E 0.9 A/F K HIHK
FACE AR T RUE R SRR AE 0.3 A/FP A2 A/ FD , B I AR 1a] ) B 245 B AR 4R AE 1 X
10 HEZE5 X 10 48, R, 3% T B HLR e84k
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HT-A

BH
[0920]  sEjff1-2581-120
(09211 DL sl 1- 1R AR R 0 o s A AL R e84, AR 2 e T2 B TR 1+
R A& B EYIA-1RIE-1,
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nn
QO 98! 1T
S CACACVRRNEH SRSy
SAS
[0923] B-5 B-&
D e
Q"" t @ SUUSK N D) m
o cRAtER Qe 5

[0924]  LLEHI1-1521-126
[0925]  DL55sijds 1 - LR AR R 1 SUlsE A WL s, AR 2 A AE T 5 B F R 1+
IR AR E A PIA- 1RIE-1,

e e S

[0926]

¢ ¢
WS o 0D
qdye =i
SER® e 2

[0927] X F-SZhEfl1- 15 1- 120F L 65 1- 1851 - 12690 )38 10 & A WL R 62444, 78 10mA/
om® [T FELIA 35 R T R B A PR R R Y6 20, T8 20mA /e 14 B AT 25 B T I AR TR G e
A5 590 % FITAE 27 (IS E] (T90) . 45 o T R 1d.
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[0928] [&1]
%H BEF| =X Bk A BAR  |[E@ ObED
HHEE | (velo | aa (xy)  |T90 @20
mA/cm?) @10 mA/cm?)
mA/cm?)
LHEf) 1-1 | A-1 E-1 3.75 6.09 | (0.135,0.088) 224
EHEf1-2 | A-2 E-1 3.71 6.36 | (0.135,0.089) 289
L 1-3 | A-3 E-1 3.71 6.27 | (0.135,0.087) 234
Ll 1-4 | A-4 E-1 3.75 6.46 | (0.135,0.088) 302
LHEF) 1-5 | A-5 E-1 3.75 6.42 | (0.135,0.089) 255
LG 1-6 | A-6 E-1 3.71 6.41 | (0.135,0.087) 244
SEHEf1-7 | A-7 E-1 3.71 6.22 | (0.135,0.088) 232
L% 1-8 | A-8 E-1 3.75 6.20 | (0.135, 0.088) 252
LHEf 1-9 | A9 E-1 <l 6.76 | (0.135, 0.089) 298
SEiEfE] 1-10 | A-10 E-1 3.71 6.11 | (0.135,0.087) 240
i 1-11 | A-11 E-1 3.75 6.26 | (0.135, 0.088) 271
[0929] [ seiemin-12 | A-12 | E-1 375 | 614 |(0.135,0089) | 254
Sl 1-13 | A-13 E-1 3.71 6.64 | (0.135,0.087) 261
SEHER 1-14 | A-14 E-1 3.71 6.24 | (0.135,0.088) 236
LR 1-15 | A-15 E-1 3.75 6.61 | (0.135,0.088) 281
LHEF 1-16 | A-16 E-1 3.71 6.33 | (0.135,0.089) 265
LR 1-17 | A-17 E-1 3.71 6.31 (0.135, 0.087) 227
EHP1-18 | A-18 E-1 3.75 6.18 | (0.135,0.088) 218
SLHaf 1-19 | B-1 E-1 3.75 6.34 | (0.135,0.089) 254
L 1-20 | B-2 E-1 3.71 6.19 | (0.135,0.087) 259
Ll 1-21 | B-3 E-1 3.71 6.11 | (0.135,0.088) 205
Ehef1-22 | B-4 E-1 3.75 6.20 | (0.135,0.088) 234
L 1-23 | B-5 E-1 3.71 6.27 | (0.135.0.089) 232
KL%l 1-24 | B-6 E-1 3.71 6.12 | (0.135,0.087) 252
SEHaf 1-25 | A-1 E-2 3.76 6.19 | (0.135, 0.088) 216
SEHEFI1-26 | A-2 E-2 3.73 6.47 | (0.135,0.089) g
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LHERF 1-27 | A-3 E-2 3.73 6.38 | (0.135,0.087) 225
SCiife] 128 | A-4 E-2 3.76 6.57 | (0.135,0.088) 291
EHEF 1-29 | A-5 E-2 3.76 6.53 | (0.135, 0.088) 246
SEHEFI1-30 | A-6 E-2 3.73 6.51 (0.135. 0.089) 234
SCHEf1-31 | A-7 E-2 3.73 6.33 | (0.135,0.087) 223
Lif1-32 | A-8 E-2 3.76 6.30 | (0.135,0.088) 242
Lkl 1-33 | A-9 E-2 3.73 6.87 | (0.135,0.089) 287
L 1-34 | A-10 E-2 3.73 6.21 | (0.135,0.087) 231
SEhtEfl1-35 | A-11 E-2 3.76 6.37 | (0.135,0.088) 261
i) 1-36 | A-12 E-2 3.76 6.24 | (0.135,0.088) 244
EHaf1-37 | A-13 E-2 3.73 6.75 | (0.135, 0.089) 251
LHEF1-38 | A-14 E-2 3.73 6.34 | (0.135,0.087) 227
i fe] 1-39 | A-15 E-2 3.76 6.72 | (0.135,0.088) 270
Kl 1-40 | A-16 E-2 3.73 6.43 | (0.135,0.089) 255
Ll 1-41 | A-17 E-2 3.73 6.42 | (0.135,0.087) 218
SEHf1-42 | A-18 E-2 3.76 6.28 | (0.135,0.088) 210
SCHEf) 1-43 | B-1 E-2 3.76 6.45 | (0.135,0.088) 244
Lt 1-44 | B-2 E-2 3.73 6.30 | (0.135,0.089) 249
SEHE] 1-45 | B-3 E-2 3.73 6.22 | (0.135,0.087) 197
Ll 1-46 | B-4 E-2 3.76 6.30 | (0.135,0.088) 225
Siife] 1-47 | B-5 E-2 3.73 6.37 | (0.135, 0.089) 223
SCHEf1-48 | B-6 E-2 3.73 6.22 | (0.135,0.087) 242
St 1-49 | A-1 E-3 3.78 599 | (0.135,0.088) 242
T 1-50 | A-2 E-3 3.75 6.26 | (0.135,0.088) 311
S 1-51 | A-3 E-3 3.75 6.17 | (0.135, 0.089) 252
Lt 1-52 | A-4 E-3 3.78 6.35 | (0.135,0.087) 326
SRR 1-53 | A-5 E-3 3.78 6.32 | (0.135,0.088) 275
LGl 1-54 | A-6 E-3 3.75 6.30 | (0.135,0.089) 263
Ll 1-55 | A-7 E-3 3.75 6.12 | (0.135,0.087) 250
s 1-56 | A-8 E-3 3.78 6.09 | (0.135,0.088) 271
s 1-57 | A-9 E-3 3.75 6.65 | (0.135,0.088) 321
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L 1-58 | A-10 E-3 3.75 6.01 | (0.135, 0.089) 258
Lt 1-59 | A-11 E-3 3.78 6.16 | (0.135,0.087) 292
S 1-60 | A-12 E-3 3.78 6.04 | (0.135,0.088) 273
ST 1-61 | A-13 E-3 3.75 6.53 | (0.135,0.089) 281
Lt 1-62 | A-14 E-3 3.75 6.14 | (0.135,0.087) 254
SCiitif 1-63 | A-15 E-3 3.78 6.50 | (0.135,0.088) 303
L] 1-64 | A-16 E-3 3.75 6.22 | (0.135,0.088) 286
i1 1-65 | A-17 E-3 3.75 6.21 | (0.135,0.089) 245
SCHtE]1-66 | A-18 E-3 3.78 6.08 | (0.135,0.087) 235
L) 1-67 | B-1 E-3 3.78 6.24 | (0.135,0.088) 273
SEHafi1-68 | B-2 E-3 3.75 6.09 | (0.135,0.089) 279
Siafp] 1-69 | B-3 E-3 3.75 6.01 | (0.135,0.087) 221
Ll 1-70 | B-4 E-3 3.78 6.09 | (0.135,0.088) 252
S 1-71 | B-5 E-3 3.75 6.17 | (0.135,0.088) 250
LHaf 1-72 | B-6 E-3 3.75 6.02 | (0.135,0.089) 271

[0931] S 1-73 | A-1 E-4 375 6.14 | (0.135,0.087) 221
Sl 1-74 | A-2 E-4 3.71 6.42 | (0.135,0.088) 284
L 1-75 | A-3 E-4 371 6.32 | (0.135,0.089) 230
SCHEH1-76 | A-4 E-4 3.75 6.52 | (0.135,0.087) 298
SEHEf1-77 | A-5 E-4 3.75 6.48 | (0.135,0.088) 252
L 1-78 | A-6 E-4 3.71 6.46 | (0.135, 0.088) 240
L 1-79 | A-7 E-4 3.71 6.27 | (0.135,0.089) 228
it 1-80 | A-8 E-4 3.75 6.25 | (0.135,0.087) 248
Litife) 1-81 | A-9 E-4 3.71 6.82 | (0.135,0.088) 294
LB 1-82 | A-10 E-4 3.71 6.16 | (0.135, 0.089) 236
L] 1-83 | A-11 E-4 3.75 6.31 | (0.135,0.087) 267
SChtf 1-84 | A-12 E-4 3.75 6.19 | (0.135, 0.088) 250
St f1-85 | A-13 E-4 3.71 6.69 | (0.135,0.088) 257
STt 1-86 | A-14 E-4 3.71 6.29 | (0.135,0.089) 232
it 1-87 | A-15 E-4 3.75 6.66 | (0.135,0.087) 277
Sl 1-88 | A-16 E-4 3.71 6.38 | (0.135,0.088) 261
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itafe) 1-89 | A-17 E-4 3.71 6.36 | (0.135, 0.089) 224
SEHE ] 1-90 | A-18 E-4 3.75 6.23 (0.135, 0.087) 215
it 1-91 | B-1 E-4 3.75 6.39 | (0.135, 0.088) 250
L 1-92 | B-2 E-4 3.71 6.24 | (0.135, 0.088) 255
L) 1-93 | B-3 E-4 3.71 6.16 | (0.135, 0.089) 202
il 1-94 | B-4 E-4 3.75 6.25 | (0.135, 0.087) 230
SHafd 1-95 | B-5 E-4 3.71 6.32 | (0.135, 0.088) 228
SCHaf 1-96 | B-6 E-4 3.71 6.17 | (0.135, 0.089) 248
SR 1-97 | A-1 E-5 3.79 5.84 | (0.135,0.087) 235
SCHEf) 1-98 | A-2 E-5 3.75 6.10 | (0.135, 0.088) 302
THEs] 1-99 | A-3 E-5 3.75 6.01 (0.135, 0.088) 245
SIZ it 1 A-4 E-5 3.79 6.19 (0.135, 0.089) 316
1-100
L1 A-5 E-5 3.79 6.16 | (0.135,0.087) 267
1-101
S A-6 E-5 3.75 6.14 | (0.135, 0.088) 255
1-102
Sz i 5 A-7 E-5 3.75 5.96 | (0.135,0.089) 243
1-103
S 15 A-8 E-5 3.79 5.94 | (0.135, 0.087) 263
1-104
5 i 151 A-9 E-5 375 6.48 (0.135, 0.088) 312
1-105
S A-10 E-5 3.75 5.85 | (0.135, 0.088) 251
1-106
S it £ A-11 E-5 3.79 6.00 | (0.135,0.089) 284
1-107
S A-12 E-5 3.79 5.88 | (0.135,0.087) 266
1-108
scif] | A-13 E-5 3.75 6.36 | (0.135, 0.088) 273
1-109
St ] A-14 E-5 3.75 5.98 (0.135, 0.089) 247
1-110
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S e 151 A-15 E-5 3.79 6.33 (0.135. 0.087) 204
1-111
S 6 1] A-16 E-5 3.75 6.06 (0.135, 0.088) 277
1-112
<l A-17 E-5 3.75 6.05 (0.135. 0.088) 238
1-113
S i 5 A-18 E-5 3.79 5.92 (0.135, 0.089) 228
1-114
S 5 B-1 E-5 3.79 6.08 (0.135, 0.087) 265
1-115
Szt B-2 E-5 3.75 5.93 (0.135, 0.088) 271
1-116
S i ] B-3 E-5 3.75 5.86 (0.135, 0.089) 214
1-117
S i 5 B-4 E-5 3.79 5.94 (0.135, 0.087) 245
1-118
[0933] S it 5] B-5 E-5 3.75 6.01 (0.135, 0.088) 243
1-119
e B-6 E-5 3.75 587 (0.135, 0.088) 263
1-120
il 1-1 | BD-A 3.90 5.00 (0.135, 0.089) 150
tb%if5 1-2 | BD-B = 4.10 3.50 (0.135, 0.087) 180
i 1-3 | BD-C 4.08 3.60 (0.135. 0.088) 122
tEHl 1-4 | BD-D s 4.02 4.45 (0.135, 0.089) 116
il 1-5 | BD-E . 4.17 3.65 (0.135. 0.087) 98
s 1-6 | A-1 . 3.86 5.08 (0.135, 0.088) 173
EeEedl 1-7 | A-2 . 3.82 5.30 (0.135, 0.088) 222
Eesepl 1-8 | A-3 . 3.82 5.23 (0.135, 0.089) 180
& 19 | A4 3.86 5.38 (0.135, 0.087) 233
He#if1-10 | A-5 3.86 5.35 (0.135. 0.088) 197
el 1-11 | A-6 3.82 5.34 (0.135, 0.089) 188
ELEe Bl 1-12 | A-7 3.82 5.19 | (0.135, 0.087) 179
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EeEif1-13 | A-8 - 3.86 5.17 | (0.135, 0.088) 194
eE Il 1-14 | A9 - 3.82 5.63 | (0.135,0.088) | 230
He# il 1-15 | A-10 - 3.82 5.09 | (0.135.0.089) 185
Eeafi] 1-16 | A-11 - 3.86 522 |(0.135,0.087) | 209
He#e ) 1-17 | A-12 . 3.86 5.12 | (0.135.0.088) 195
EhAfl 1-18 | A-13 - 3.82 5.53 | (0.135,0.089) 201
K pi1-19 | A-14 : 3.82 520 | (0.135.0.087) 182
H#%4]1-20 | A-15 - 3.86 551 |(0.135,0.088) | 216
&l 1-21 | A-16 - 3.82 527 |(0.135,0.088) | 204
Heges 1-22 | A-17 - 3.82 526 | (0.135,0.089) 175
e 1-23 | A-18 : 3.86 5.15 | (0.135,0.087) 168
Heifsl 1-24 | B-1 - 3.86 529 | (0.135,0.088) 195
te#fil 1-25 | B-2 . 3.82 5.16 | (0.135,0.089) | 200
45 45 1-26 | B-3 - 3.82 5.10 | (0.135,0.087) 158
Kkl 1-27 | B-4 - 3.86 5.17 | (0.135,0.088) 180
te#ifi1-28 | B-5 - 3.82 523 | (0.135,0.088) 179
tbEifl1-29 | B-6 - 3.82 5.10 | (0.135, 0.089) 194
EEEB 1-30 | A-1 ET-B 3.82 5.28 | (0.135,0.087) 138
Bl 1-31 | A2 ET-B 3.78 552 | (0.135,0.088) 178
e#f 1-32 | A-3 ET-B 3.78 544 | (0.135,0.089) 144
He#fi1-33 | A-4 | ET-B 3.82 5.60 | (0.135,0.087) 186
EbEefl1-34 | A-S ET-B 3.82 5.57 (0.135, 0.088) 157
K 1-35 | A-6 ET-B 3.78 5.55 | (0.135,0.088) 150
Kt 1-36 | A-7 ET-B 3.78 539 | (0.135,0.089) 143
Hefl 1-37 | A-8 ET-B 3.82 537 | (0.135,0.087) 155
He#f1-38 | A9 | ET-B 3.78 5.86 | (0.135,0.088) 184
EL¥f1-39 | A-10 | ET-B 3.78 529 | (0.135,0.088) 148
H#f1-40 | A-11 | ET-B 3.82 5.43 | (0.135,0.089) 167
He#if1-41 | A-12 | ET-B 3.82 532 | (0.135,0.087) 156
He#kfil 1-42 | A-13 | ET-B 3.78 575 | (0.135,0.088) 161
He#eBi 1-43 | A-14 | ET-B 3.78 541 | (0.135,0.089) 145
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ELgifl 1-44 | A-15 | ET-B 3.82 5.73 | (0.135,0.087) 173
bl 1-45 | A-16 | ET-B 3.78 548 | (0.135,0.088) 163
Eeefil 1-46 | A-17 | ET-B 3.78 5.47 | (0.135,0.088) 140
He&epi 1-47 | A-18 | ET-B 3.82 536 | (0.135,0.089) 134
i 1-48 | B-1 ET-B 3.82 5.50 | (0.135,0.087) 156
ELE B 1-49 | B-2 ET-B 3.78 5.37 | (0.135,0.088) 160
EL¥efi 1-50 | B-3 ET-B 3.78 5.30 | (0.135,0.088) 126
Heefs1-51 | B-4 ET-B 3.82 5.37 | (0.135.0.089) 144
o4 1-52 | B-5 ET-B 3.78 543 | (0.135,0.087) 143
il 1-53 | B-6 ET-B 3.78 530 | (0.135,0.088) 155
e 1-54 | A-1 ET-C 3.90 5.18 | (0.135,0.089) 136
LLEeB 1-55 | A-2 ET-C 3.86 5.41 (0.135, 0.087) 175
ELELB1-56 | A-3 ET-C 3.86 5.33 | (0.135,0.088) 142
ELE B 1-57 | A-4 ET-C 3.90 5.49 | (0.135,0.088) 184
B 1-58 | A-5 ET-C 3.90 5.46 | (0.135,0.089) 155
ELEef 1-59 | A-6 ET-C 3.86 545 | (0.135,0.087) 148
L&l 1-60 | A-7 ET-C 3.86 529 | (0.135,0.088) 141
Eedepl 1-61 | A-8 ET-C 3.90 527 | (0.135,0.088) 153
Eedgefi1-62 | A-9 ET-C 3.86 575 | (0.135,0.089) 181
He#e 1-63 | A-10 | ET-C 3.86 5.19 | (0.135,0.087) 146
K&l 1-64 | A-11 | ET-C 3.90 532 | (0.135,0.088) 165
il 1-65 | A-12 | ET-C 3.90 522 | (0.135,0.089) 154
Bl 1-66 | A-13 | ET-C 3.86 5.64 | (0.135,0.087) 159
tEi%1-67 | A-14 | ET-C 3.86 530 | (0.135,0.088) 143
te#efl 1-68 | A-15 | ET-C 3.90 5.62 | (0.135,0.088) 171
e 1-69 | A-16 | ET-C 3.86 5.38 | (0.135,0.089) 161
te#l 1-70 | A-17 | ET-C 3.86 5.37 | (0.135,0.087) 138
Eeifi 1-71 | A-18 | ET-C 3.90 525 | (0.135,0.088) 133
He i 1-72 | B-1 ET-C 3.90 539 | (0.135,0.088) 154
t#H1 1-73 | B-2 ET-C 3.86 526 | (0.135,0.089) 158
Ee#efl 1-74 | B-3 ET-C 3.86 520 | (0.135,0.087) 124
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izl 1-75 | B-4 ET-C 3.90 527 | (0.135,0.088) 142
Ee¥efl1-76 | B-5 ET-C 3.86 5.33 | (0.135,0.089) 141
tb#if] 1-77 | B-6 ET-C 3.86 5.20 (0.135, 0.087) 153
et 1-78 | A-1 ET-D 3.94 523 | (0.135,0.088) 121
Heefm 1-79 | A-2 ET-D 3.90 5.46 | (0.135,0.088) 155
W) 1-80 | A-3 ET-D 3.90 5.38 | (0.135,0.089) 126
EEEeH 1-81 | A-4 ET-D 3.94 5.55 | (0.135,0.087) 163
il 1-82 | A-5 ET-D 3.94 551 | (0.135,0.088) 138
He A 1-83 | A-6 ET-D 3.90 550 | (0.135,0.088) 131
Eh#sif 1-84 | A-7 ET-D 3.90 534 | (0.135,0.089) 125
et 1-85 | A-8 ET-D 3.94 532 | (0.135,0.087) 135
Eegepl1-86 | A-9 ET-D 3.90 5.80 | (0.135,0.088) 161
b4l 1-87 | A-10 | ET-D 3.90 524 | (0.135,0.089) 129
Ee#f 1-88 | A-11 | ET-D 3.94 537 | (0.135,0.087) 146
et 1-89 | A-12 | ET-D 3.94 527 | (0.135,0.088) 137

[0936] | ssi1-90 | A-13 | ET-D 390 | 570 |(0.135,0088) | 141
tEEiBl 191 | A-14 | ET-D 3.90 536 | (0.135,0.089) 127
He&em 1-92 | A-15 | ET-D 3.94 5.67 | (0.135,0.087) 151
e 1-93 | A-16 | ET-D 3.90 5.43 | (0.135,0.088) 143
ELEif11-94 | A-17 | ET-D 3.90 5.42 | (0.135,0.088) 122
ELEi 1-95 | A-18 | ET-D 3.94 5.30 | (0.135,0.089) 118
Ho#sf 1-96 | B-1 ET-D 3.94 544 | (0.135,0.087) 137
Lz 1-97 | B-2 ET-D 3.90 531 | (0.135,0.088) 140
Ehésfa) 1-98 | B-3 ET-D 3.90 525 | (0.135,0.089) 110
LEEpl1-99 | B-4 ET-D 3.94 532 | (0.135,0.087) 126

H 151 B-5 ET-D 3.90 5.38 | (0.135,0.088) 125
1-100

Hr #5246 B-6 ET-D 3.90 525 | (0.135,0.088) 135
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