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(MR R IATAE S (PE W &R/ IOkt , BBl At 59 C-1 (37. 4g, W
70% ) .

[0067] A RRSZHEH] 7. AW C-2 BIE Ak

[0068]

Cul, EDA ; KsPO;
> ol

foluene

G2

[0069] % rfjE] 44 M1 (38. 2g,0. Imol) \4- JIEZE (46. 6g,0. 2mol) . Cul (3. 3g, 17. lmmol) .
K;P0, (21. 8g,102. 9mmo1) 12, —Ji& (2. 3 ZFt, 34. 3mmol) HHZK (500 ZF+) IBA, /E[HI
A TR LR, A B =, N2 S KK . F 100m] P8 Z B A HL I I B AR 2
=R AR BIANAE, TS K MgS0, T4, 198 54 A HUAH 34T 980 s 5 253551, 15 2]
R ZNBF R ATH 8 (B &R e / IECke) . AR B tG69) -2 (52. 2g, &

6% ).

[0070] A RRSLHER] 8. AhAW) C-3 HIA Rk
[0071]

N

toluene

c-3
[0072] ¥4 7] 44 ML (38. 2g,0. lmol) 2 # 25 (41. 4g,0. 2mol) » Cul (3.3g, 17. 1 mmol) .
K;P0, (21. 8g,102. 9mmo1) 12, —J& (2. 3 ZFt, 34. 3mmol) HHZK (500 ZF+ ) 1BA, 7L [HI
AT HEFE 1R, A B =, INE S /KK . F 100m] PR S B A HL I I B AR
=R AR BIANAE, TS K MgSO0, T4, 138 4 A HUAH AT 980 5 253571, 15 2
ZRFIRATH 8 (B &R e / IEC k) . AR 3 &4 -3 (43. 2g, i &
68% ) o

[0073] A RRSZHERE] 9. LA C-4 B4Rk
[0074]

18
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Pd(PPh3)4

_mon), o405 -

Tol. /ewmnzo \

C-4
[0075] ¥ o [H) 4& M2(6.92g,10mmol) . 2K A} FR (3. 05g,25mmol) « Pd (PPh,), (0. 58g,
0. 5mmo1) \Na,C0, (5. 3g,50mmo1) « FF & (60mL) 1 EtOH (20mL) FIZ&4E/K (20mL) V&&, SR G 7E
[T PR O 2 /NI o i S5 S, 2 TR KB ROBAR 2R, SR e T 100ml R L ER A =
I A IR RNANZ, H MegSO, A HLZ , I F e F 28 K A5 bR 251857, A bR v 703 4
M ATHAS B, BRI &Y C-4, N alEik (5.63g,84% ) .
[0076] & RSEHER] 10. AW C-5 KIE L
[0077]  RAH & EELHE] 6 AH IR 1A BTV ANFEET BERR B oS =R 2-7] -9,
9- “REZ), RN TERUEFEMLEY) C-5 AR (59. 8g, YiZ 78% ) .
[0078] & RsSEHRER] 11. &) C-6 KAk
[0079]

“ Gul, EDA, K3PO4 '
o (0 a
toluene g

M2

[0080] % f [H] 44 M2(69. 6g,0. Imol) . ¥} 7K (31.5g,0.2mol) Cul (3. 3g, 17. lmmol)

K.,PO, (21. 8g,102. 9mmo1) F1Z, —Ji% (2.3 ZF+,34. 3mmol) HHZE (500 T+ ) B4, 7E[H1
AT HEFE 1R, AR, INE B KB KRB, H 100ml 288 ZEEAS A e B A &
=, B IR BRI A L, FEHTEK MgS0, T8, 138 f5 15 A HLAH AT T Bk 2578 770, X432
A TRF R MIAT A e (BER : &R e / IR Tkt ) - 3 213 28 ik 59 C-6 (55. 4g, UK

64% ).
[0081]  ArRkSZiEf] 12. b5 C-7 B4 Ak
[0082]

NHNH; 2HCH

CRCOOH
Crycoon
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[0083] 4% b7 9- ZEILMME -3 it (30. 98g,0. Imol) , FAIE M(47. 2g,0. 2mol) i1 400 ZF+
[ O BER A TEFEAEAT T 5 3min PRI 2. 1g WKRIRIZ, 75 65°C N AL 4 /N, RN Z W, ¥
AR =, o8, IR GBS DE D, 43 [ 44 C-7-1 (68g, U #E 83% ) .

[0084] ¥4 & [H] 44 C-7-1(68g,0. 083mol) 600 Z F+ Z, R 1 60 Z F = | 2 B IR &, 1F
72°CF, BIVERRL 15 /N, ¥ 20 A =, 1 U8, WK IR i R e gk T, 3L A
C-7-2(32g, IFE 54% ) »

[0085]  #% th [H] 4 C-7-2(35. 84g,50mmol) « R 7K (39. 2g,250mo1) » Cul (1g, 5.3mmol) .
K.,P0, (7g,35mmo1) « IR Tk (6 ZFF, 34. 3mmol) FI - FEZE (500 ZF) 184S, 7E R %
PR 1R, RS A, //\iﬂ%i%'/m, H 418 CBRZEHUCA HLZ X453 B 43 21 A L
JEREAT DR 28408, 1 B 2RI AR AT A B (e & ke / Okt ) . 231 A f
&M C-7(29. 8g, i F 62% ) .

[o086] &R sSEHE] 13. AW C-8 KA Ak

[0087]

Pd(dba)z

aor' O
ﬁBuONa ~tBuoNa i A

o (‘I'r“;q!biyv / <‘II§F*@ii&

[0088]  7F 250mL = I, 3 NARP" . ¥ 4. 22g (25mmol) —ZKFERZ, 6. 92g (10mmol) H[A]
& M3,0. 27g (0. 5mmo1) Pd (dba) ,, 6. 2g (125mmo1) LT BEEN, 1. 04mL (0. 5Smmol) =AU T FE B,
150mL F2RE T = O, [RNTRA7E B FIRAS N B 2 ZNEF, TLC R e B2 5€ 4%, 45 1k
RN IRA VIR =G, TN 258 /KK R, 3 R R A =R, A A WA, A AL
PTG /K B BB T, i ek B A , DR VRIE T, SR BB W A il 4r 15 B2 [l 4 7. 048, it 2
81%.

[0089] & psSEiEts] 14. bEH) C-9 KA AL

[0090]

Pd(dba); 'ﬂ!i ,
.o E-J

toluene

[0091]  7F 250mL = [, 38 NARY . #5 4. 22g (25mmol) — R IEJ%, 6. 92¢ (10mmol) 1A
1A M2, 0. 27g (0. 5mmo1) Pd (dba) ,, 6. 2g (125mmo1) 4T EEHN, 1. 04mL (0. 5mmol) =4 FE i,
150mL 2R E T = 1R N, RMIRGWLE IR T B 2 /NB], TLC Al R B 584, 42 1R I
No BEY FERIZEE, IMANEE KB, R RER =, & FFA A, G4
F TG /K BR R 058, i R R AT, DEVRIE T, ik BB W) AT (il 0 B A3 B &4 C-9 Jy s fufi
7.1, UE 82%.

[0092] A ASEHER] 15. AW C-10 (KA K

20
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[0093]  RHIE & RLELHEN] 14 MR A B T75, AFRE T ¥ R G E oS 'R
B -2 FRHLRG, RN SERU , 15 B R B A A 7. 2, WEH T4% .

[0094] A ASEHER] 16. LAH C-11 (A K

[0095] RIS RS 9 AH [F KA Bl 7 %, ASFITE T, 1 28 B B o % 2 8 1 9-N- 2K
SRR -3 BER , J L 5E W » 15 3109 2 LB 44 8. 44g, WL 83% .

[0096] A RELHEH 17. (LAY C-12 KGR

[0097] R A RRSHER] O FH [H A 72 AN FE T, BRI o5 M &1 2- 2%
TR BIR , S B2 58 il » 49 2109 28 L El 44 8. 1g, I ZE N 80% o

[0098] & RSt 18. A C-13 BIE Ak

[0099]

. Cul, EDA , KiPO;

toluene
Br

M4

C-13
[0100]  RHI5 & RSEHER] 6 AH H B4 773, A FE T K A A ML B oS5 2 & 1
[ M4, 82 5E B > 19 31 (i 44 4. 32¢, IR 68% .
[o101] ARt 19. thaY C-14 B4Rk
[0102] RS54 RSLiE e 9 A H HIA 7%, ANEE T, MR oS =1 9,9- —
HE —2- ZNIR , SN 58 I > 19 B3R 3 4 il 44 7. 08g, UERN 77 % .
[0103] A st 20. tLAY C-15 B4Rk
[0104]

Cul , EDA , K;PO, o
-

toluene

M5

G-15

[0105] ¥4 o [A] 4 M5 (48. 2g,0. 1mol) \2— ¥R 25 (41. 4g,0. 2mol) » Cul (3. 3g,17. lmmol)
KsPO, (21. 8g, 102. 9mmo1) FZ, & (2. 3 ZFt, 34. 3mmol) HH I (500 Z£F+) 1B 5, /£
AT HFE 1R, AR, INE B KA, H 100ml L8 CERAS A A e B A4 5
= A FFEBINA VAL, 3 HTEK MgS0, 18, i 8 a1 A AR AT Dok s [ 2574 770, 115 21
RIZRF R AT H 5 (Bl - SR / BTk ) . B3l a ai& % C-15 (49. 9g, UK
Z68% ).
[0106] & ASEiEE] 21. LA C-16 K4 K
[0107] R 5 A L] 20 AH [F A 7 AFRE T 3G 2- IREFEEHAFEUNEN
2- ¥R = ZIRIFMEWY , [N SERE 19 3] B A 60. 1, UEE 71% .
[0108] A ASEHER] 22. AW C-17 (A 1K

21



CN 106433614 A i BB 15/29 B

[0109]

B(OH)2

‘ Pd(PPhy),
. Na,CO;
—_—

. Tol/EtOH/H,0

[o110]1 ¥4 H |A] 4& M3(6.92g, 10mmol) .4— R M F: & B B (7. 18g, 25mmol) .
Pd (PPh,) , (0. 58g,0. 5mmo1) « Na,CO0; (5. 3g,50mmo1) « FF Z& (60mL) FI EtOH (20mL) 1 7 18 7K
(20mL) YR Er, SRJGAE IR T O RE SR 2 /NF o B 58 i » 28 MK e 6 S AR 2R, SR T
100ml Z.F% Z.BE 2B =K, A FF R BIRA VLZ, I MeSo, T A ALE, I H Bl 28 R A br 0
s B IE R R R BATHE S B, FRMA Y C-17, A A EREE (7.73g,76% )

[0111] ARkt 23. tbaM C-18 4 K
[0112]

|

3]
R g
Pd(dba),

t-BusP
+BuONa
toluene

C-18
[0118]  J v &) 4& MI1(38.6g,0. Imol) 1- & —4- il 2K (56.7g,0. 2mol) Cul (3. 3g,
17. Tmmo1) « K;P0, (21. 8g,102. 9mmo1) « £, — & (2. 3 Z F+, 34. 3mmol) A1 FF 2K (500 %= Ft )
RA, FERAE T 1 R, RN R G, AEIR=E, H 4R OBEERA VL2 W E
AN, WS BN ZR BRI R AT B (BRI : S bt / Ok ) , B3| h L5
C-18-1(48.3g,70. 1% )
[0114]  7F 250mL = IR, 8 N,ORY o 4 4. 22g (256mmol) 2%, 6. 92g (10mmol) H[A]
£ C-18-1,0. 27g (0. 5mmo1) Pd (dba) ,, 6. 2g (125mmo1) LT EE4N, 1. 04mL (0. 5Smmol) =4 ] 3
W, 150mL FORE T = RN, RSEA Y RITIRES TR 2 /NS, TLC fil e B 584, 15
1B VR EIRE R IR G, I E B F7KER B, 3R R =R, A FFANUE, AL
FH P o KR B B 1, i R IR AT A, JEVRLNE T, AR B A (il oy I A3 2L G C-18 ShiE
il A 7. 1g, Y3 82% .
[o115] & AsEEts) 24. &) C-19 KA 1
[o116]  RAH & EELHER] 23 40 R A 715, AFAET, B R % 2- IRZE B S
SR -2 ZRHLNG, OV S RS 19 I 5 ([l 44 7. 5g, U 84% .
[0117] & AsERES] 25. &) C-20 (KA B
[0118]

22
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Q3 ’;“ N‘

\ Br
Cul, EDA, Cs2C03
\ toluene

M3-2: 6201

[0119] ¥ b &) 4K M3-2(6.9g, 10mmol) . 2K B} & (3. 05g,25mmol) « Pd (PPh,), (0. 58g,
0. 5mmol) « Na,CO0; (5. 3g, 50mmo1) .60mL B 21 20mL. EtOH V&4, (M 1ZIR &b In N 2818 7K
20mL, SR JG1E 120°C N HEHE R BL 2 /NI o 2 258 1, F Z8 TR /K e IRONAR R, SR JE L R ¢
BEAEHL, 13RI G HLZ  FH MeSO, TEEANLZ , F B AR 221850, 5 fa , A 25 187 I 3 W e
ITREA B, A3 B Th AR AL B C-20-1 (4. 5g, 84% ), Jy Ak,

[0120] 5 v [E) 444k & 4 C-20-1 (5. 35g, 10mmol) , 4— ¥R = ZE % (6. 5g, 20mmol) » Cul (1g,
5mmo1)  Cs,C0; (8. 3g, 25mmo1) PAK FR 100 2R A, FFE 50°C T IR ML, 2R TR &4 N
A% (0. Tml, 10mmol) , [FR SN 14 7NEF, OB 58 52, 76 2050 T A, I ) Heo i z8 18
K, FHH R CERFEHL, 153 B ALAH, B ek MgSO, 182 25 B A HLAH A 197K 43, XHE ALAHEAT
B 2818, A4 B 2R R AT K 0 8, 13 2R 3 AL AR 1 B AR A €20 (Tg, Y3
75% ) o

[0121] A AsEiEs] 26. LAWY C-21 (4 1K

[0122] RIS LEE] 23 AH R G RO, AFHE T B 4- REUR BN S &1 3- 1R
BRSO 56 R 15 1) o £ [ 44 7. g, YRR 85 %

[0123] A ASEHER] 27. LA C-22 (A 1K

[0124]

Cul ), CS;COg
xylene

Ol
"NH;

Mi

C-22
[0125]  #% 100 Z£F — B R Hin A AL A4 M1 (3. 8g, 10mmol) , Ak 54 9— X ¥R 2% 2k I e
(8g,25mmol) , Cul (0.9g,5mmol), & 3 - ~ & B I ke (2. Iml, 20mmo1) F1 Cs,CO, (6. 5g,
20mmol) VB4, ¥ LIV AR 3 /AN, RN SERRE, A R =R, o, H &R
BERLIR o XS B A EMCBEAT £E V8 2808, WS B () 2R 08T AT R 3, 2R A
C-22(4.7g, /"% 54% ),
[0126] A RSzt 28. thaM) C-23 B4 hk
[0127]  RAIE & RRELHEH] 27 MR A 775, AFITET 39— X R R oy %54
S 9- [APRACEERIE, N 58 R R 15 2] A A 5. 5g, U A 61 %
[0128] A ASEHER] 29. LAWY C-24 (K4 1K
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[0120]  RHI5 A st 27 MR A B 1, ASFE T, 1 9— KR IR TR I B o252
1 2- IR - ZIORIFMENY, OB 5E R AR RIS A AL LEME 5. 9g, IE N T9% .

[0130] A ASEiEE] 30. tbaW C-25 (K4 1K

[0131] RS54 sLitif] 27 MR A 145, ASFET, K 9 KR IR B o452
K 3 IR -9 LR, N SE RR R A B2 A Ll K 5. g, IR N T2% .

[0132] ARt 31. thaY) C-26 K4k

[0133]  RH 5 A& RSLHEn 27 HF A 5%, AFRZET, 5 9- SHRISFLEIE B Bl
B 3 IR —9- JRILME, N 5E G AR B B e A 4 5. 8g, LA 67 % .

[0134] S Rscitl] 32, thaM C-27 B4Rk

[0135]

Pd(PPhs)s
Na, £y

toluene/EtOHH,O

C-27
[0136] ¥ o [A] 4K C-18-1(6.9g, 10mmol)  — ZE I BE Wy —2- #ll & (5. 7g, 25mmol) .
Pd (PPh,) , (0. 58g, 0. 5mmo1) . Na,C0, (5. 3g,50mmo1) .60mL FF ZE A1 20mLEtOH J& &, [ iZ% & &
PP A ZEAR K 20mL, SR S 78 120°C N PiFE OB 2 /NI o S B2 58 A 5 FH 28 TR 7K SR S B4R
R, W0 E H 50ml 4% ZBRFEE =R, A R B A NUZ, ) MegSO, TIEANLZ, JFiez& k2%
VAT, B, B 25 I I R AR M AT A 8, 13 B &4 C-27 (7. 3g,81% ), NI i [#

LN
[0137] A RRELEH] 33. thaW) C-28 B4 Ak
[0138]

5 Cub EDA, Cs,C0;y
. L
toluene

C-28

[0139] % o [A] 4& 1k & ¥ C-20-1 (5. 35g, 10mmol) , 2— JR — 2% 3f BE Wy (5. 4g, 20mmol) .
Cul (1g,5mmol) \ Cs,C0; (8. 3g, 25mmol) LA HIZR 100 ZFHR G, HAE 50°C T RAL, 2R 5 AR
AW Z - F% (0. Tml, 10mmol) , BN 14 /N, B 5EHE, 78 =i T4 H), FF R H
N ZE TR K, HH 1R CERFEE, 2 24 HLAH, H e 7K MgS0, 18 2= Br A HLAH 1 197K 475
XPANUAHBAT IR 2848, A3 B 2R R RV AT 28, R 2R m A A R Bk &9
C-28 (5. 84g, L 65% ) .

[0140] & RSLHEMI 34. FLAH C-29 A R
24
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[0141]

B(OH)Z

4 )
Po(PPhs);
Nazc 0,
tul weri e/ EtOHIH,0
€29

[0142] & b [A] 44 M1 (38. 6g,0. Imol) \ [H] YR AL 2K (56. 7g,0. 2mol) . Cul (3. 3g,17. lmmol)

K;P0, (21. 8g,102. 9mmo1)  Z. % (2. 3 Z&FF, 34. 3mmo1) FIHIR (500 &t ) JRA, 7E RIS
PERBECRE 1R, NS G, W HIE =R, H 2 LB BUE HLZ IF IS 2208, 6HE 20 &
TRFRMFATH 8 (Bl : SR 5/ obe) , 32 A A4 C-29-1 (55. 48,77 % )
[0143] ¥ of JA] 4& C-29-1(6.9g, 10mmol) « — ZE Jf Bk W —2- # & (5. 5g, 25mmol) .
Pd (PPh,) , (0. 58g, 0. 5mmo1) + Na,C0, (5. 3g, 50mmol) .60mL FFZEF1 20mL EtOH V&4, [AiZIR &
MR N ZE1B7K 20mL, SR 5 1E 120°C T HeFE RN 2 /NN o JRONSE I » FH A TR 7K g e B A4
5 H 50ml 40 CER R =IR, AR BIANUZ, ) MgSO, HIEANLZ, FEez& k2
TR, B Ja, A BR 2V A R AT R 4 B, AR 2L B C-29 (6. 4g,74% ), NI A ]
1

[0144] & A sSEHE) 35. HLEH) C-30 (KA B

[0145]  SRHAIE & RRSLHEH] 27 ARG 775, AFEITET, 3 9 X iR R oy %54
S 5- IR —2— IRAEMENE , SN 58 5 19 21 8 0 [ 44 5. 65¢, U A 82% .

[0146] A ASEHER] 36. 1LAH C-31 (41K

[0147]  SRAE & RRSLHEH] 33 ARG BTV, ASFEIFET, 3 2 ¥R IR JF ey B oy 5>Y
=1 2- EUEMR, [N 5E UG £ B i A4 7. 18, IR 91 %,

[0148] & ERSLHif 37. A& C-32 4 Ak

[0149]  SRHI5 & RSEHEE] 22 A [H 10 & 77k, ANFEITET, 3 4-N- el S A R & 4 M 55
RN 2- MERERIER, BB 58 i s 19 21 28 FulEl 44 5. 86g, WL N 85% .

[0150] &R sEifs] 38. thEH C-33 (KA 1

[0151]

G261

[0152] I 1L = IR H I H ) 44 M1 (22. 9g, 50mmo) afFﬁﬁ 200mL o 7K DMF ¥ fiff, %
5 BAARY, BE R T A RUINN 60% NaH (4g, 0. Imol) , f K &AM 4, N R %E=
ERRE 1R SREAEZET, W E R RRE SN 2- & -4- ZREEEE (23g, 120mmoll)
) 150mL JG7K DMF ¥, 29 1. 5 /NEHF N SE S s gkt = EBH: 3 /N, SR 512125 ik
VRN, VR JE N 300mL 7,8 2, BE A1 200mL 7K $HE 30 43-4f, 14 R B BuiRA . Hhijk, [
M S P B TA A, AR 3R K, TEKBRBREN T, H Som R AERBDE, DR e T AR

25
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BRI EY) C-42, N A AR EME 29. 4g, W ZE 85% .

[0153] & RESEHER 39. 4h&¥ C-34 RIEA K

[0154]  “RHIE & R SEREH] 38 A0[RI A BT v, ARITE T, 1 2- & —4— RIEmE g B 3o 5%
MR 2- G -4, 6- ORIEEENE, B 5E R A3 B B AU A 33. 3, W T9% .

[0155] & RS 40. 454 C-35 4 Ak

[0156] KI5 & ASEREH] 38 AHF -G T v, AFRIFE T F 2 G —4— IR FEmsg B o5
MR 2- & —4- BOOREREENE, SN 5E 5 19 B B A A 34, 1g, IR A 81% .

[0157] & AsLifs] 41. L&) C-36 (K14 1K

[0158] RIS & ASEREH] 38 AHFI A T v, AFRITE T, 1 2 & —4— R FEms g B 3o %
e 2- G -4 DRIENERE, R 58 R 15 B B B 1A 34. 4g, YN 87%

[0159] & st 42. LAY C-37 B4Rk

[0160]  RHAI5 & A SEREH] 38 AHIHI G T v, AFRITE T, 16 2 & —4— AR FEmg g B 3o 5
MR 2- & —4- BRORIRIE M, 5 B 5E A A9 B B LB A 358, IR T4% .

[o161] A RSt 43. LAY C-38 B4 Hk

[0162]  RHAI5 A ASEREH] 38 AHHI MG T v, ARITE T, 1 2- & —4— ARFEmg e B 3o 5
e 2- - IR, SR 5E RS 15 B B A A 4 22, T, YR T1%

[0163] A RSt 44. LAY C-39 B4R

[0164]  RHI5 A A SEREH] 38 AHFI A BT v, ARITE T, 16 2- & —4— RIEmE e B 3o 5
MR 2- G -4, 6- ORI TR, OB SE AU A3 B B LA 33. 8g, W 80% .

[0165] A RSt 45. tLAY) C-40 B4Rk

[0166]

Cul, K3POy,
toluene:
—_—

sl

M1

C-40-1
[o167]  7F 1L Jx B3 o, % o A 4 M1(38. 2g,0. Tmol) . 4— & BE 2 (23. 3g,0. 1mol) .
Cul (3. 3g, 17. lmmo1) . K,P0, (21. 8g,102. 9mmol) « ¥ T 3 — & (2. 3ml, 34. 3mmol) F1 FF 2§
(500m1) VB G, FEFRAAAF TR 1R, RMNE G, AR =, A 250m] 408 LHEE#
B, A WL 4T /K B B8 I V8 s Z8 VR I 3 7], WS B 1 Z8 VAR R AT AE i (e
TP/ O) .23 A1 C-40-1(26. 88, YLFE 50% ) .
[0168] TR0 1L = K1 BEHE F in A A ()44 C-40-1 (26. 8g,50mmol) Ff H 200mL J& 7K DMF
Ve, I8, SR, BE AR R NN 60 % NaH (2g, 50mmol) , A K &SR 4, Inss
JE MBI 1N SRR IR, WA E R R I 2- & -4, 6- IOREE =
(16. 1g,60mmol) [ 150mL JE7K DMF ¥, £ 1. 5 /NN SE R . e 4k s = iR it 3 /e,
SR 5 BB N K e K RS2, K JE NN 300mL Z. R Z.BSF 200mL 7K Fit4E 30 440, 1A R 2 &
MORAS o FhYE, [AH SR BRI A, YR R KU, ToAK IR BN T8, H Sem RE A fh)E,
WRIENE T At B RS C-40, Jy ik ok AR 1A 34. 5g, Z 90% .

26



CN 106433614 A i BB 20/29 7

[0169] A st 46. tLAY) C-41 BIE Rk

[0170]  RH 5 A BSLiabl] 45 A [ 5 E m 72, AS FAE T, 458 — 0 O OB 4- SRk
REBNE{ERIRR, FEH BN PR 2- & —4,6- ZREZIEERAFTAEN
2— S —4, 6- IOREE =R, ON 58 IS 49 B 5 (A fE 4 35. 8g, UEE N 85% .

[0171] A st 47 &%) C-42 &Rk

[0172]  RH 5 A RCSEHEH] 45 A FIRA B 2, A RFET, 7R — 0 B P 4- JRECR
OSSR IR K P AR ML B SE E R AR C-20-1, OB SE UG R RIL A
C-42 Ny a4 .

[01738] & ASEHE] 48 454 C-43 KA L

[0174]  RAI5 G RSEREH] A5 #H [H A Tk, ANFFET, 7R 55— 20 b ok ) A M1 &
BRI E R R AR M4, B 5ERE 13 B B4 C-43 s fuldl 4

[0175] & SEiEfs] 49 b &) C-44 BIE %

[0176]  RH5 & EELHEH] 45 MR & 75 AR T, A — P RPN 4- BECOR
BN B IRIR G P R ML B oS M m 1 AR M5 788 P I B 2- &4,
6- "R TR E HONS Y B 2- A 4, 6- “HRERE TR, RN S RG R ENL S C-44 Ky
B A

[0177] & ASERE] 50. L&) C-45 KA B

[0178]  RAIG A ACSEREH] 27 #H [F B A T, ANFTET, 5 9— KR IR IE R i Ay 2524
=1 5- IR -1, 10— FER MK, S B 58 15 49 B o [l 44 4. 95g, UEE N 67 % .

[0179] A RsLifl 51. thaY) C-46 B4Rk

[0180]

. Cul 08005 - ’ R e \ Cul, Cs,005, ¢
» toluene ;_ N & \ toluene \ »
N AN - . . sNH, T =
(L = & Y G XN

ik G461 “
46

[0181]  7£ 1L e NI, ¥ Hh[E]4& M1 (38. 2g,0. Imol) < ¥R 7K (15. 7g,0. Ilmol) . Cul (3. 3g,
17. Immol) « Cs,C0,(21. 8g,102. 9mmol) « BF T & — & (2. 3ml, 34. 3mmol) FIHZE (500ml) J&
A RN PR RN 1R, N EEH G, A AR R, Al 250m] 1R ZEEAE, A HLE
TR BR IR EE F Dok P 2 VR B VA 7], XS B 28 TR R AT (Bl - & e /
O ), BB A C-46-1(20. 2g, K 44% ) &

[0182]  fE 1L R BZHEH, ¥ H )44 C-46-1 (23g, 50mmol) 1 (4— JRIEHE ) —2— IRk —1H- OR
I K 1 (20. 9g,60mmol) « Cul (1. 7g,8. 5mmol) + Cs,C0, (21. 8g, 102. 9mmol) « ¥ T 3 — ik
(1. 2ml, 17mmol) FIFFZE (300ml) V&A, FEEIRAAAF FHFER N 1 K, RN R, A HIRE
1, F 150m] 2.8 L BR A HL, A W12 28 T K BR BRBE 5 980 728 1R ok 25 9 771, 5o 49 28] 1) 28 1 ) 4
PIATAE A (B - &Rk / Of) . 2L 54 C-46 (30. 9g, YL 85% ) .

[0183] A sLiEh] 52 fL&H) C-47 K&

27
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[0184]  RHI5 & A SEiEH] 45 #H [H A ik, NRET, 7R — D RN 4- R E
BN BRI, /R D RN NG 2- & —4,6- IR TR EHR AN BN 2- ] -
IRIELL, h] MEVRE, S B 5e UG 3 B AW C-47 s tldilfdg

[0185]  RHAIFIE M Fl e 2 A4, X a4 M1 M 24 M3 M4 M5 L& C-1 % C-47 #
ATHRAE, B85 WA 1 PR

[0186] 3R 1 A ASEHEHIIL AR AEE P

[0187]

WEY) 533k MS TLESE

M1 Coall, N, 382. 1 C, 87.76 1, 4. 525N, 7. 18
M2 Cyoll, BrN, 692.0 C, 69. 21 1, 3. 65 5N, 4. 25
M3 Coolly,BroN, 692. 1 C, 69. 341, 3. 71 5N, 4. 18
M4 Caell,oN, 482.3 C, 69. 111, 3.56 5N, 4. 34
M5 Coll,N, 482. 4 C, 69. 24 51, 3. 45 5N, 4. 14
C1 C40H26N2 534. 3 C, 89. 79 ;H, 4. 82 5N, 5. 34
C2 C52H34N2 686. 2 C, 90. 86 ;H, 4. 89 5N, 4. 28
C-3 C48H30N2 634. 5 C, 90. 78 ;H, 4. 78 5N, 4. 44
C4 C52H34N2 686. 4 C, 90. 93 ;H, 4. 90 ;N, 4. 38
C5 C58H42N2 766. 3 C, 90. 63 ;H, 5. 59 5N, 3. 75
C6 C64H40N4 864. 4 C, 88. 96 ;H, 4. 56 5N, 6. 57
7 C64H40N4 864. 3 C, 88. 79 ;H, 4. 54 5N, 6. 35
C-8 C64H44N4 868. 3 C, 88. 56 ;H, 5. 25 ;N, 6. 33
9 C64H44N4 868. 4 C, 88.49 ;H, 5. 17N, 6. 35
C-10 C72H48N4 968. 3 C, 89. 18 ;H, 4. 87 5N, 5. 65
C-11 C76H48N4 1016. 3 C, 89. 73 ;H, 4. 89 ;N, 5. 41
C-12 C64H38N2S2 898. 2 C, 85. 49 ;H, 4. 26 5N, 3. 12
C-13 C48H30N2 634. 2 C, 90. 71 3H, 4. 58 ;N, 4. 33
C-14 C70H50N2 918. 4 C,91.53 ;H, 5. 67 5N, 3. 35
C-15 C56H34N2 734.3 C, 91. 52 ;H, 4. 66 ;N, 3. 81
C-16 C60H34N2S2 846. 2 C, 85.22 ;H, 4. 325N, 3. 24
C-17 C76H48N4 1016. 2 C, 89. 74 ;H, 4. 76 5N, 5. 51
[0188]
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Q.0

2-TNATA

CBP
[o192]  Zef4%fEbtal 1
[0193]  HE¥RAG 1 170 (150nm) % BH T H 25 (1) 3 B AR £ T 3 77 8 75 b 2, 76 5 B -+
Kb, FERER ¢ ZEERAVER (R 1 2 1) dE s R, 225 N B e 4
b2 KA, R AR R TG Ve, KRR B 5 s 3R i
[0194] B FIRHA RN BEIE A E T ESEN, IESE 1X10 °~9X 10 °Pa, £ Lid
AR 2 | B2 7858 2-TNATA[4, 4, 47— = (N,N-(2- 2538 ) - LG R ) =% 1, B E
&R 60nm 725 FGENZ SRS TUENE 2 FE AR AY) NPB, TE RS A 20nm (12558
fEtg 2 , 7R B E N 0. Inm/s ;
[0195]  7E bk 25 04kt 2 BB s BUR G JE, BARIEAE N « B 1E N R OEE =M1W
CBP[4, 4" -N, N’ — WM — BOR | it B A B SO UIR B & /N E b, B E B 247 11
(pia),Ir(acac) [ = —(1- FREEFIEMEL ) ZBERERE (111) ] BUEAE B2 SMHUT B
F—E P, DA P 2 [F I 28 R BFM R, (pig),Ir (acac) IWKEER 4%, 78485 SR N
30nm ;
[0196] 7L R NE < B 25758 Bphen JE B A 20nm 1) HLF 1% i =, R BE IR 08
0. Inm/s ;
[0197]  fEHLFA&4)E EE 2 7285% 0. 5nm [ LiF VE N B FIEN EREEE N 150nm [ AL J2
VERZEAF B o
[o198]  ZR{FSEHE] 1. AR HRPE I AE D TOEA R
[0199] R FH 5 SLita ] 1 AH [R5 77 ik 6 & 15 201G ML BUR G284, A R T, B &9
2-TTNATA %4 h -1,
[0200]  FR{FSEHERG] 2. AR RPEL AR TGRSR
[0201] R FH 5 St 1 AH [R5 77 i 6 4 13 200G AL BUR DG 28, A FLE T, B &9
2-TTNATA # 4Ry C-2,
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[0202]  ZR{FSEHEG] 3. AR HRPRH AR TR R

[0203] SR HH 5 sEhti e 1 oAH [R5 v il & 45 B AL UGS, AR T, B EY
2-TTNATA % ¥y C-3,

[0204]  ERAFSEHEW] 4. AR AR AR 7OE AR

[0205] R FH 5 Sgitaf) 1 AH [R] B 77 i A& 13 B0 AL EUR DG ER T, A ELE T, Bk A
2-TTNATA # 4  C-8.

[0206]  Z{FSLiEfs] 5. AR AR AE 2 SOEA R

[0207] =R HH -5 SEhtafe) 1 AH [R5 77 v il 443 2A LR EUROGE T, AFE T, B &Y
2-TNATA ##h C-9.

[0208]  ZE{FSEiEfs] 6. AR BRPR AR TOEAS R

[0209] >R FH -5 SEhtife) 1 AH [R5 77 v il £ 43 B AL EUROGERE, AR T, B &Y
2-TNATA ##H C-10,

[0210]  ZS{FsEE] 7. AR AR AR TOEAS R

[o211] SR A5 SLhtfs) 1 AH [R5 77 v il & 43 2 AL EUROLEEE, AFRE T, B &Y
2-TNATA ##h C-18.

[0212]  ZS{FSEHE] 8 A K EHAF K AR FOE A KL

[0213] SR HH 5 SEhtfs) 1 AH [R5 77 v il & 43 2A AL EUROLEETF, AR T, BiEY
2-TNATA ##H C-19,

[0214]  ZR{FSEHEG] 9. AR ARPRL AR TOE AR

[0215] SR A5 sEhtfs) 1 AH [R5 v il & 45 B LR EUOLEET, AFRE T, B a1y
2-TNATA # i 4 C-20.

[0216]  ZRAFSLiEW] 10. AR BIA B HAE D 7TOE AR

[0217] R 5 SLit ) 1 AH [R5 77 6 & 13 201G AL BUR OGS FLE T, Bk &
2-TNATA & #h C-21,

[0218]  ZR{FSLHE] 11. AR IR REHAE 2 7L Sk R

[0219]  SRAIESLEE] 1 AH R 771561 AR 2IA VLR BUROES 1, AFLET, B 54 NPB
B c-5,

[0220]  ZR{FSEHER] 12. AR IR RHAE 2 UL Sk R

[0221]  SRAIE L] 1 AR 7GR 2A TR BUOLS 1, AFET, B i 54 NPB
B C-6.

[0222]  ZR{FSEHE] 13, A IR REHAE S 7S Sk R

[0223]  SRHAIE L] 1 AR5 &G 201G TR BUOLS, AFE T, B i 54 NPB
Bl C-11,

[0224]  ZR{FSEHERG] 14, AR IR REHAE S 7S Sk R

[0225]  SRHAIE L] 1 AHRI &G &AR 2GR BUOLS 1, AFE T, B 54 NPB
Bl C-12.

[0226]  ZR{FSEHE] 15, A IR REHAE 2 7S Sk R

[0227]  SRHISSEiEd 1 AH A B 526 &5 2IE LR BUOC S, AFRE T 1 LEaW
NPB # #1249 C-13.
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[0228]  ARfFSRHERI 16. AK M RIAE 2 X A& fardd et

[0220]  SRHAISSEHEH] 1 AR5 A0 %3 2 HL B, AR T, K54 NPB
B Cc-14,

[0230]  ZRAFSEHES] 17, AR BIARHIAE 2 ARG b R

[0231]  RAISSEHEH] | MR T VA6 AR B HUR B0, AR T, #L 54 NPB
B C-15,

[0232]  Z5FsRiEfl 18. AR IR 2 X A& fan bkt

[0233]  SRHAISSEREH] 1 AHFRI V6] A3 2IAHL B4, AR T K54 NPB
By C-16,

[0234]  Z5FSCHERI 19. AR IBP R 2 X A& S bkt

[0235]  SRHAISSEREH] 1 AR5 EH] A3 2N BOO 11, AR T Kb &4 NPB
B C-17,

[0236]  #sfFsRitEfl 20. AR BRI 2 X Ak fandd Rt

[0237]  SRAJSSEREH] 1 A FR T EH] A2 LB 81, AFRE T K549 NeB
By C-22,

[0238]  AsfFsRiEMbl 21. AR I RIIE 2 X Ak okt

[0230]  SRAISSEREH] 1 AR5 £ A2 AL B 11, AFRE T KG9 NPB
By C-23,

[0240]  ARFSRHERI 22. AK M RHIAE 2 X A& farhd et

[0241]  SRHAISSEHEB] 1 AR5 A6 A2 HL B 1, AR T, K54 NPB
B Cc-24,

[0242]  ZRAFSEHEH] 23. AR WIA IR 2 AL S b R

[0243]  RAISSEHEH] | AR T VA6 AR B FURECO6E I, AR T, #L 54 NPB
B C-25,

[0244]  ZRFSRHERI 24. AR BRI 2 X A& fn bRt

[0245]  SRAISSEREH] 1 AR VEH] A3 2IA N B84, AR T, Kb &4 NPB
By C-26,

[0246]  Z5FsRHEf 25. AR IR IR 2 X Ak fan bkt

[0247]  RAISSEREH] 1 AR5 ER A3 2N BB, AR T K54 NPB
B C-27,

[0248]  ZsFsRHEt 26. AR I RIHINE 2 X Ak bkt

[0240]  SRAISSEREH] 1 A FER VAR AR 2N BC 61, AFRE T K549 NeB
By C-28,

[0250]  AsFsRiEfl 27. AR I RHHIAE 2 X A% okt

[0251]  SRAJSSEREH] 1 AR5 A6 A2 PR BOO 11, AFRE T, K54 NeB
By C-29,

[0252]  #sfFsRiEfb] 28. AR M RHIEL e T AR R

[0253]  RHAILSEitt] 1 M R 5 VA A HL R ECR R ARET R 54 CBP £ #t
N C-4,
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[0254]
[0255]
HNC-T,
[0256]
[0257]

y‘j C_3O o

[0258]
[0259]

A C-31,

[0260]
[0261]

A C-32,

[0262]
[0263]

A C-33,

[0264]
[0265]

7\] C_34 o

[0266]
[0267]

A C-35,

[0268]
[0269]

j'\j C_36 o

[0270]
[0271]

N C-37,

[0272]
[0273]

A C-38.

[0274]
[0275]

A C-39,

[0276]
[0277]

el SERERY 29. AR AR IR LL Bt R4 1)
K5 SLHE 1 AH R BT i & A IR ECRO LS R, ASFE T, AL 54 CBP 4 #e

arFSRHER] 30. AR IR IR0 i e A4 R
KSR LA R RT3 AR s A DR B R, AT, K &4 CBP 5

AT SEREHY 31 AR IR IR LD Bt AR R
K5 SEHEB 1A R AT s H & A DU B a1, ASFRE T L 54 CBP % e

G SERE B 32. AR WA FIELL Bt AR R
K5 SLHEB 1AH R AT iEH & A HURECROLE A, ASFRE T L 54 CBP £ e

e SERE B 33. AR IIAE IR AL Bt AR R
RS SR 1 AH R R iEH & A HURECROLaF, ASFE T AL 54 CBP £ e

e SERE B 34. AR R FIELL Bt AR 1)
RS SLHER 1 AH R BT i & A HUR SO LA F, ASFRE T, AL 54 CBP £ #e

el SERERY 35. AR M R IR LL Bt R4 8
K5 SEHE 1 AH R B 7 i & A IR ECRO LS R, ASFE T, AL 54 CBP £ #e

ar PRIt 36. AR IR IR A0 e A4 R
K SEHEE] LA R R T E Rl s A DR B R, AT, Kb &4 CBP 5

AT SERG B 37, AR IR I LD Bt AR R
K5 SEHEH 1 AH R AT H & A HUR B LA, ASFRE T, L 54 CBP £ e

T SERE B 38. AR MIAE IR AL Bt AR R
K5 S 1 AR R AT iEH & A DU B LEF, ASFRE T AL 54 CBP £ e

e SERE B 39. AR WA IR AL Bt AR R
RS SR 1 AH R R iE s & A PUR B LA F, ASFRE T AL 54 CBP £ #e

e SERE B 40. AR IR AL Bt AR R
KA SEREY] 1A R 756 & A AL BB R, ARAE T s ¥ CBP &

i’ﬁ%y‘j C_40 o

[0278]
[0279]

7\] C_410

el SEREEY 41, AR AR IR LL Bt AR 1)
K5 S 1 AH R R 7 i & A IR B LS R, ASFE T, AL &4 CBP £ #e
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[0280]  ZRAFSLif] 42. AR MM R HELL (ti e AR M k)
[0281]  SRAIS S 1 AH R 7 vEG & A VLR BUR R, ASFAE T, B4 54 CBP & it
N C-42,
[0282]  ZRAFSZHEMH 43. A K MR AE L T 6 AR R k)
[0283]  RHAI 5Lty 1 AR 7 A & A VLR a4, ANFTE T, Bk 54 CBP # 4t
A C-43.,
[0284]  ZRAFSLitafy] 44. AR AR HIVE Lt e AR M R
[0285]  “RA-5 sty 1 AHFI 7 A & A VLB B4, AN FE T, Bk 59 CBP £ 4t
N C-44,
[0286]  ZAFsLifafyl 45. AR MR HVELL ttlf e T ARM B}
[0287]  RAIH Sl 1 AH R 7 L] & A VLB E#1F, A FE T, B 59 CBP & 4t
AN C-45,
[o288]  ZRAFsLifafyl 46. AR MR HELL (tl e T ARM R}
[0289]  “RAHH St 1 AH R 7 VA & A VLB E# 15, AR T, Bk 59 CBP £ 4t
N C-46,
[0290]  EAFsLifl 47. AR MR HELL Gt e T ARM R
[02901]  RAIH S 1 AH R 7 vEG & A VLR BUREE AT, A FLE T, Bk 54 CBP £ 4t
N C-47,
[0292]  FRFSLHEH 48. A B R EIR AR 2 7GR AR 2= 5L A R 2L s
1EF R
[0293] SR A 5 sEiE il 1 AH [F] 1 07 i & A AL B R L84, ARAET, Bk s ¥
2-TNATA # >l C-8, 4% NPB £ C-11, 1% CBP # 4y C-37,
[0294] Pt 1
[0295]  ZE[AIREZLSE 1000cd/m™ T, )52 2845 Lo ] | An2sESeif 1-48 Hh &5 310G
HLHLEUR G281 ) BBl H R A HLIRE AR, 45 R LK 2.
[0296] % 2
[0297]
Rk L)) HR R (cd/A)
PR A 1 — 5.2 8.0
PPk 1 c-1 4.6 8.9
PPk 2 -2 4.5 8.9
st 3 C-3 4.6 8.8
kst 4 -8 4.6 8.8
PPkt 5 -9 4.7 8.7
PPk 6 C-10 4.8 8.6
e E s 7 C-18 4.9 8.5
e F S 8 C-19 4.7 9.0
e E S 9 C-20 4.7 9.0
LRSI 10 c-21 1.6 9.1
S 11 C-5 4.6 9.0
PP 12 -6 4.7 9.0
BLLESEA] 13 C-11 1.6 9.1
P 14 Cc-12 4.6 9.1
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St 15 C-13 4.6 8.9
e E St 16 C-14 4.5 8.9
St 17 C-15 4.5 9.0
e SL ity 18 C-16 4.6 9.1
e ESE s 19 C-17 4.6 8.9

[0298]

S 20 C-22 4.7 9.0
A St 21 C-23 4.7 8.9
St 22 C-24 4.7 8.9
St 23 C-25 4.7 8.7
St 24 C-26 4.8 8.8
w25 27 4.8 8.9
kSt 26 C-28 4.7 8.9
w27 C-29 4.7 9.0
RSty 28 -4 4.7 8.9
RSt 29 -7 4.8 9.0
RS 30 C-30 4.6 9.1
RSt 31 C-31 4.6 9.1
wE St 32 C-32 4.7 9.0
e ESE g 33 C-33 4.7 9.0
RSt 34 C-34 4.7 9.0
e ESE g 35 C-35 4.7 9.0
e E S 36 C-36 4.6 9.8
BROESLEf) 37 C-37 4.5 10. 1
ST 38 C-38 4.5 9.6
St 39 -39 4.6 9.7
a S 40 C-40 4.5 9.7
e SEa s 41 C-41 4.5 9.4
axE St 42 C-42 4.6 9.5
e ESEa ) 43 C-43 4.8 9.3
axE St 44 C-44 4.7 9.5
St 45 C-45 4.7 9.6
S 46 C-46 4.6 9.7
SRSt 47 C-47 4.5 10. 1

[0299]

|48 P 5t 15 48 [cs/c11/c37 4.4 [11.5 |

[0300]  HH3E 2 AT LA B, M TR A 2-TNATA /B N2 7GR A RH A HLEEUR e 284, R
IR A ST AN B CE AT 102 TOEAR R, SRAF 17 5 w8 10 H it R AR A 19
BRE U, AT B R 1 ROt AR R ROt AR

[0301]  AHXF TR A NPB (A HLHECE e a1, R AR K I S AR EC e 21T
2 AR S Rk, BRSSP AR AG (R B sl R, AT R 1 A6 K A0
[0302]  [AIFE, XS TR AL CBP AE N AR R A AL B E 8, R A K AL &1
NRICIE T EARPTRERAG T 5 R ) F I R AR R R Bl L s, AT B2y 1 ROt 2 Y
[0303] ), [FIRIEFEA K I IO AS RIS RT3 A0 2-TNATA NPB AT CBP A7 AL HLEL
Kot A W AR T A AL B SR B0 AR U AR & 1 F R AR, BoR T ANk
WAL SR A
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[0304] VL TR 1A K B Lk et 7 2, (HA2, AR B AR T B3k se it 7 X
3 ELAR Y, £E AR W R B REVE BRI P, R DA AR B IR BOR T SR HEAT 22 ol ] B AR Y, 35X
LU fr] AR R R T AR I RS VE o

[0305] 34175 B UL (12, 78 L B St Ty b i b 19 45 A BAR BORBRAE, A2 A
JERITE B0, AT PAE I AR AT @ 1 7 N AT AL S, 9 T AN B E S, AR W 45 Ffa]
BRI AL AT A AT Ui

[0306]  BbAh, AR IR 25 Ml AS | (1 St 75 3Cz T B n] LT AE AL A, R B HABE A
I KB AR, LRI R A AR B T AT (R 2
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