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(phenoxathiyne) PRI B Ry | IEL I TR T A2 400, LR FLAR IR HLAT 5 HOMO (HOMO =
AT FEIE ) E 0-y S B N- 28R IR 2607 FL ORI 2L BRI 5 3R -5 4 11) HOMO
KT -5.8eV (AHXT H HBEL ) , KEALIE KT 5. 5eVe

[0043] oK H 2 2 (14548 50 0 A HL AR A M 5T, 491 2 L I | W I L 1A R L IEE R L T — e
IS IO I M IR 5 - WO — M Iy MR AT A, DA R = T A Je R EL Atk 1) EL A5 1K LUMO (LUMO
=BT 0 THIE) K5 0-, S— 8 N- U420 i 28 B oo 1 5 BUR & W LUMO /)
T -2, TeV (X B HBEZ ) , Rl ik /T 3. 0eV,

[0044]  ARBHIIERGW AT UAALIER Fok B2 3 B0, For B8 s 73U & 1) 45 /e g
IR FE B RMEEE (RIREZE 1A 2 K8oT) R ERE G X o —Ln] DIE
KRG, A R B AR Ry g R B AL s R e AT R & B WiE A T AR
WAL AW LB ROLEE.

[0045]  AR¥EE 4 L5 o0 R ERESE MR H = EA P SRR RO IRLE, B
7N LB G I AN A2 LB O, AT SRR B SR IE . & TACK I H K E e 2t
FRTFEOCT 36 M E R 7 AL S o R il A W2 2 Bl 4R as d 83 £ k4
B A . BT R BIOLE A 5k 8-10 FIJCZ (RusOs Rh. Ir Pd.Pt) AHM )45 #4) B
TCo A FH T A BH 2B ) 1038 (1) 5 ) B0 0 9] A2 3R 7 H A 1 B A WO 02/068435 WO
02/081488.EP 1239526 F1W004/026886 H [¥1 5 Fh £ 454 o AHN I ER ARG AR T WO 02/068435
IR 2 FFHI 3% DE 10350606, 3 1.

[0046] 2K 5 {45 F) B T A TE M AR = BT AR L, H A 32k 4 i gify s
TG, I e £ A B T IR G PE B R AIE T2 B 12 R M AT B e e — B 58 e, L
AT WO 04/070772 F1W004/113468 o [FIFEIE T H BRI B A RS BU 4k
EW), IR T AR AT HE DE10349033. 7 H.

10
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[0047] K H 2K 6 L5 B s B -GS BE MR R GBI E, Brin b ik s e
CLAR, EAIE e B 2D —A 5 4N 05 BB 7 A I SEEREE M I 2L, e N8 T EaRFh
25, B, AT AT B IE R R AR IR /D s, EAIA R AN B G, BB CA B E
A - CESEEA W 2R IT ] LU 3R S WA, M B2 kL ER
o e T 500, EATEBERIFE T FER 6. ShAbEk B 6-40 N8 R 11K 55 i 4544, 51
B FIFEILE 2K O VBB 2K SR IE W S ST AR, A B — A s AR R EAR
A AL A 1, 4- W2ERE 1, 4- WZEEE 1, 4- 80 9, 10- WA 1, 6- 8 2, 7- B

4,9- WA 3,9- 8% 3, 10- W IEHE 4,4 - WHEAEE 4,47 - W =2%E 4,4 - — -1,
1 - WEZEEE 4,4 - IR ARIE 4,47 - I BE 4,47 - IR OIREEW ST R AR
Yo

[0048] K7 &t oo RS BHA 6-40 MK R 105 IR ES M K o0, ‘eATE T HIER G
A, XL 4,5 A AT 4,5,9, 10- PUSEERTAEY i .9,9 ‘-8
Y9, 10- A FETEEY 5, 7- — A R IFEEE 9 (5, 7-dihydrodibenzooxepine) fi74
W)~ RN A0 s R el 2 T B . AR, BRAE S (1) B oo i B g 4 E 3 e AR 1k 2 /b
50mo1 % , A1 I AL AN 3 A FH X S 2540 B o/ E o R B R G 2L .

[0049]  ARIEMH, AKHEAY, BB (1) BIZ R ITLIAL, B RIS E 328 1-7 [1)—
MEEANRIC, R UARIERER B — RN Z T AW E 30T LLRIN AF7E
[0050] JEZ (1) FEICHIELBILE S DK 10mol %, K HIALTE 2270 30mol % , JE 5 5 M 1%k
£ /b 50mol % o HPLEIEH THEA R MR EA (1) BIoEREaWERKfEL. £ e 5
[T DL T, T DAL 8 () B A, 4 dnAE R BUR DG ZRE S Th 8 7R AR B RO ARG O
T, L2924 5-20mo1 % o A T HE NI, 1 W FH T WA A, Lk ) b SOnT ELAS
7], B e 2 7R L B B L T S DU S AT Rk 100mol % o

[0051]  fLikth, AR HEEY, Bl (1) G icz b, et d 20— Bk K45
TR T o R RLE R B 40 b s (I 28 AS [ 2800 1 22 /D A S5 A Bt - AR R AL , iX 2t
iRt — ik B R T, HAh 22 ROt s, kiR oge (257 AR )
o m] DTS AH R ) 58 e ke SEER .

[o052]  TEX (1) W ITRIFER i T6 ek F oG RI AL ER Y XA Lt & e % /N L 5
)R SRR LG T, R RS A G RG. ] LLE R A EOCIL R T iR T
KT HIE DE 10343606. 5 .,

[0053] AR ZRGWILE A 10-10, 000, Rl ik 50-5000, JEH AL 1% 50-2000
MERHIC.

[0054] ¢l i (1) 50 AT HALZER $oT BRI R 838 R SRIRIE T
WG RT IIREE o A0 RAFAEIARIUACTE , 1K 28 [ R E R FE

[0055] Oy T ARIEEW M, LA R AN ER Lo REPSA B2 24
TR T BRAAIRIE 2> 4 A RERILIE 22> 6 NIRRT — 28Rk R 7t AT LU O
BUFE S B SR, X P 00 56 42 ] fe B R A e e LA 1) T 2 58 o AN s AR ArT HL At 1R E D
A HUREE

[o056]  Jfy Tk PUEEHEAES, MIEMETEERTERAZ T 12 Mk R 7 K FEEUR
5, UERA 2 T 8 Mk IR ¥, Rl e 2 T 6 Mk 7~ K REHUREE .

11
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[0057]  AEFEHEMIR FEI R A ()R F R (IFHER P, 7ELE THH MY ) B BE R IR
NP Sy e S

[0058] ARk, A& B FIZE G4, Hoh 55 R, AHF B A FRHE, 7R/ — R B, AR R
A 2-15 MM R B BE  SCREEE MR IR AL, B3 B 4-20 ANk IR 1 10 D5 IR B 2 05 Ik
FEA, B 2R RGN T gk, i, — a2 AR R 1t R
4 N-R'. 0. S, 0-C0-0. CO-0. —CH = CH- 5 # —C = C- JUX, &M A F A B 53
JEpoe b, A, — ek 2 A H R P REE 4% F aliss ON B s B % e sk 3 2% Oy ik [
REMS B — A2 A HE DT IS R BUAR. BRAE AN JE ] R o] DA—HS TE B 05 AP SR IR B3 2 3R 11
NREMARAR R o R, AR ECE AN AL, R — R B, R ARIE AR B 4-8 MR I E
BE SRR BGE MR PSS BE, e | D0k SO S 5B, Ho T, — AN AN AEAH AR I B - R
B N-R'. 0. S\ —CR' = CR'- 8k # -C = C- B, KX 8o H#: 5 s ooihs, o, —4
2 H IR T REE A F U B AR B 5-10 ANk IR 119 05 2k Bk 3 4% 05 R 6 [, Hom]
B R BB REUR s AP ZE ] R 7T RL— 2 TE B 50 AN B R 8 2 BRI RIA R
[0059]  BhAMILLE A K BH (1 2R & W, Foh A5 5 X, A [F BE AS A H, 76 4 — R H IR AR
#* —CH = CH-.—C = C- 5 N-Ar.

[0060]  ULAMIEEA & BG4, Sorh 55 Y, AH R B A FH, 72— R HIP AR A
A 4-25 DR T I0 ZA JF R B 2% 05 I RAR &R, T — AN s 2 A R B, Y, AH
(R B8E AN R ), AR — R A, R AR A 6-16 ANBR IR 1) 4 0 Ik sl 2% 5 Ik
HARE R, 8B R 05, AT — A s 2 AR D5 S R R

[o061]  BEAMEZEA K B G, P FF5 Ar, AR SCE AR AR — IR B AR
HA 4-25 MR T 10— 5 iR 88 2 05 AR &R, T — A sk 2 AR F R B
REA o Ar, AR ECE A FET, 7ERE— R I, R P AR B 4-16 DM+ 11— 757
FEu Oy BRI A, AT R AR DS RS A R AR

[0062]  ULAMEIEA KB GY), AR5 m, AR BT A R, fEA— R IR, & 0 8%
1.

[0063]  HX#k THUACTT K, W () B iE TRAEMA R DhEe . Bk, A1 DAk A
B (T SH) BEWELR, 770 BRECE KOG el BUCEE X R Y #5811
—MEE YR AE TR — R Dy RE . BUACAE R [RIFERTE A (1) SR ITHY L1 5™ AR50
[o064]  [Altk, LM RIEE G /EAN R G B R % -

[0065] n FERE—IRHILFEET 0,

[oo66] B, B 24l 7 & M 45 M BT o

[o067] DI RRIEEG@EA (1) BB 7 OEB T %

[0068] n FERE—XRHIL, HFBEE AFER, 2 08 L HHh2b—4n=1;

[0069] m FER—RHEIL, AHFEEE A FR, & 0.1 83 2, b W AHN K n = 1 W m
ANET 0,

[0070] X FER—RHIHE N-Ar;

[o071]  BA, ‘A2 IR =5 HATAED .

[0072]  SE4h, WRFFS n =0, MR D—ANFEFR(HE S EH R EHEFR) G520
— GRS B], B AT AT (1) B IeE R 2 RS R T

12
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[0073]  DARNARIEEA T (1) SITlEN RO HE -

[0074] n FER—RHEIH, HFEBE ARP, 2 0 8% 1, Hp2/b—4n=1;

[0075] m FERE—RHEIL, AHFEECEAFR, & 0.1 83 2, b W AHN K n = 1 W m
ANET 0,

[0076] X {ERE—RHEILF, MRS EH AR, & -CR' = CR'-.-C = C- &3 N-Ar, b2
DA X EET —CR' = CR'- 8k —C = C-,

[0077] B, BATRTERS X W5 O a5 5 O EEAT Y, S mT UL 5
ML = 5 B R TG

[0078]  Sb4h, WIRFFS n =0, MR ED—ANIEFR(BE S EF R EREFR) G520
— AR O REEE 53 R, AT DT A IE K (1) BoelE A ROGE .
[0079]  BEAMEIELEIERIT 9, 10— f7 B HATFRBCHE (1) $oo. XPMLEnl @ prd
BRI T (RS DAERE . BRI Tl = (1) S o P A 10 R PRk 243 R, 1
SIS R AH R o SXAPLIE T AFEBREACEE X AT Y AAE— (0 175 200 e B R2E X
Y ASHH R A O o

[ooso]  JE X (1) DLt JTifl & St 1-36 Fronigit, o e —1E il F R &Y
SAERICH 2, T- A B SCIUER, WIEE R s s . D SE R L, B AR HEA R B
A BB o AL EBE IR AR M e 3, 05 S5 18 AR D7 IR B 2 7 IR R &R, WX T R
[RIREIR o AL S 1-21 2 FHE R IT) -, Se) 22-33 52 ROGE IS+, L4 34-36 2
T LRI .

[0081]

alkyl alkyl

£ 1

[0082]

13
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[0083]

EHi l;t' %ﬁf?ﬂ 1|5
OG-0 0000
6 17 LBl 18
VXY, ~ 6@
Vaocy
el 19 =4 20 £ 21
alkyl,  alky! aryl alkyl ayl_ aryl
e 22 S 23 L 24
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LB 25 L 26 L6 27

== | -O=-O-=| -O=C-0=0

st 31

alkyl. alkyl

O OO D
G*Oc}*@@@

EH 34 £ 35 L5 36

[0084] ARG LIRYBEILERY

[o085]  [RiE (1) W— Rl MG i LLAL, AR B Y mT e By — ek 2 P AR I 25
o, ik IR BIRIZE 1-7,

[o086] A HIALER YR L HA Jo R A8 B ik BOIR G5, B thn] LLEA 2425 (1)
IXBeghth . Horpn] DIRTS B ik BeR &5 A AL B W T i v 4R R IR T W WO 05/014688 .
[0087] A FH 22 ANAN[RI ) 45 72 R T RE A% R 15 LU s i P2 [ AR TR 25 B« frr vl N R
Ry VLR AR PR HURR I SR M T

[0088] AN BH R G AIE ik —FhER 2 PSS AL (1) FRAR IR A i) o5, Horh 2 /b — Bl A B SR
A (D B IC. RN EAFZHNEERE RN R0, T3 C-C 8iE C-N &1L
R ARUE BHAEAS R BH PR R 0 B 1Y

[0089]  (A)SUZUKI 4 ;

[0090]  (B) YAMAMOTO %4 ;

[0091]  (C)STILLE 24 ;

[0092] (D) HARTWIG-BUCHWALD 25

[0093]  IE I £ T VEIEAT I B A A RN AT 5L 43 B FER Al 55 W I 7 = ik T WO

15
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04/037887 H1,
[0094]  PECAKMIREWIEN (1) S5 ITh AR IERT A, HoAE 9- A1/ B 10— 73
B IFAE 2, - AL (BEE WERAFAERITE, 42 Y _ERE S E ) BAE S 1 E R O
Pl AR RIS A PTIR SR G o IR LS AR BTBUY , DR R 2 AR A T i
[0095]  JEANAR I OB (2) Pios AUE BER) PR &9 -
[0096]

R R

kbﬁﬂnmgiﬂi%!> X&ﬂ%ﬁ

[o097] @ (2)

[o098]  JLHFHELE T, PIANE REH] A, AH R BE AR, 48 C-C 8 C-NBES N4 AT N UEAT
L HALRT 5 A bR R s = (1) AR o

[0099]  Afltikik A C1.Br.I.0- F2KREFRES . 0- = i EE S . 0-SO,R* B (OR®) , 1 Sn (R%) ,,
RERIPLIEE H Bry T A1TB(OR®) ,, Sorp B2 oA 0 b BT AH IR A 75 S, Hp A~ sl 2 AR R
AT AR T B IRAA R o

[0100]  JiTik C-C B#A ROVALEE B SUZUKT {84, YAMAMOTO {4l STILLE 542878 s iy
R C-N B4 ) NAR % A HARTWIG-BUCHWALD 134 o

[o101] 4 BpriRppx P (1) g8 oH R PUERFEE & Tk (2) FIXUE BRI S
AL o

[0102] P, W] LLANK: A BH 1R 58 A Sk iy oA, i A A R 5 A AT i 5 1) A
FEPVERR RN EE S TR —REREGY (BE%) . XLen] g
40 L P B, S SR RS B S S BRIT, B0 AR AR EE S A ARG RO, R,
HL M PR A AR RS T A 1), U T s O & 3 1 TR R TR A BOE SR S s AL FE . [
e, Ak B0 R OX R R RS o

[0103]  h4h, AU B BOARYE A I — R el 2 Pl SR S sl & B S A0 — Fh sl 2 Pl 7l
WSR2 SR A D TR T T AR IRE WO 02/072714.W0 03/019694 FH7E
PRSI SRR o IR BB VAT A R RO R (v ) B BT (9 fng A
Bl ) T T RE R R G E .

[0104] AR BAEE AW T] T PLEDs o X 2643, 5 AR  BHAR R 6 E FTE R ILARE, tein
WIEF TGENZ  BARIERIAERTIR 2 7GRN JEFITR ROG)Z Z A B[R] . A2 PLEDs [
TIVEVE R — R T &340 HAR T W0 04/037887 v, {H 4 T+ BLAAAR W61 1% 77 ¥ N A% AT AH
N Hh 40 o

[0105] 1 b BTl ifs, Ak B 28 A AR e IS A E b DL PR 75 v 427 (1) PLEDs 8k # 7R
R HEECREMEL.

[o106] X T4 I B I, U EA R A & W LURAE PLED Fh RE M2 M B 75
MEEEER, —flnmtee® x5z (ROLZE) M/ s IR E T EEIER
farFl / BA AT BTN/ Bk (AT AN BCE AR ) o B WA LR TGENE
FRICEZ AR Z
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[0107] KA & B s B A e B B8 A0 4E PLED PP F 38, R B AR 4 B BUR e MR
Hi& .
[0108] AR BRI R R K BAA — Nk NS E 9 PLED, L AR 2eyg ok 2 i 22 /b — A
FFEAR I — Ml Z MR G . TR G E B anmT Lo ZOGEM / siftimZ M/ s iy
ENER/ a2,
[0109] AR BIZE S WAHN T 12 b 5 28 4F 4 e B B A BRI HiA8 T W003/020790 H1(¥)
ZEWE D MR T WO 02/077060 525 BA LUT 2 N RIL AL
[o110] (1) & KINAKNEEY ({EHET7 A AR BCE S EOCT ) 7EAE
Rt B RROERER ., R IE A B G ROEMILERY) . X2 T EER, B H
ST DA LB T e 2 VA S8 IR [ ()5 B, 3R i) s 7 A0 ] P 7 v P s B A VB P S
FAXNH (BB i TE AL L. PDA 8551 BoRas ) Tade s mE . M, A TAHF I RE
FYHFE ] LA B KBS B, X W i BB R 3 602 4 N IBOS IR 1T
01111 (2) MM N A R IR, RIFEAE B LL e, Ak SR A BA K ERER
i FE AR AR R SR AR COG ] PLEDs fH 0L T o
[o112]  (3) SIRA HEAAH LA, A% B 58 & W HLAA AR [R] 3038 SE 4 () R ] R 1t ]
SEIRE o AR AR R CCOGR AW OLT , WS 3 e 12 4 DX S8CRT B8 22 MO R 8 €8 0Ol
[0113]  (4) FER A 3 LR fk, A R SW 2 REFK BT 20k 24 L
DQIJQH“A%E‘J W 5 LT, BRI BRIV 2 W7 AR T mrim N 36 AN A 2 8 1l
[0114] (5) BRI (1) A G 3 A9 355 5 BURE R 6, BRI ] DL ) B 7E fir
RERA W I AT FEE R R CH T X3 7] DL 5 Hu X 73 ZE-A0 h i) v far A
PEBUMUR G BT AN BB RN B A, IATHE A TR 2R E R G WX 2L T 1. 28
1M, A IXAUAE P RE 11, AR KBS, B iR 55 Y)a 28 5 BB RIE Rt
[0115] AR B FRAE SCA L S LT IS 91 45 S AE PLEDs FHAH M. IR 2 7 g o A FH A % B
FIREGWEREBEW . AE R R, A8 B AR 3R] DA77 2 Al g 14 57
FIRE O, A AR A 5 4 T g i 2840, AR X LN &, il hn
AV (0-ICs) , AV a4 (0-FETs) , AL & 1AE (0-TFTs) , ALK
Re L (0-SCs) , AN PFAE R IF (0-FQDs) BE AN K (0-lasers) .
[o116] AW [FIREM KA I 28-S ) AEAH Y 284 7 1) IR I LU 38 A B
[0117] b &b v Al U B R 3 T AH N R SR P 8 MEBDIRZE B AR IR KT
i

BAXHEA

[o118]  Jd ik LA S e 5] 5 1o 40 b 1] I A A B, (ELAS AR S PR - i

[0119]  SEjifs] -

[0120]  SZjfdl] 1 :2,7- ¥R -9, 10- ZHEREIERE K (AR B SRR 1)
[0121]  a)2,7- —JR -9, 10- — ¥ 3L -9, 10- — 3 -9, 10- —EIEME K
[0122]

17
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HOOH
Br Br

[0123] {E-10°C4S T, 34. 3g(94mmol) ¥ 2, 7- —¥RIE -9, 10— BR B TEAE 600m] + THF 7,
DL—5E WIE FE B N 141m] (282mmol) (¥R JESALEE (2 FE/RAE THE P RIS ) LA Py 8
BEAEE 0°C. FrikiBEYbE G /= T Hidt it A, 50ml (KK I 21 H vkve 1t
Eheh, H R SBsRE FTIR IR G4 . PO SR BN VDRI P IR 2 S » B ER B T2 ik
REY), BrE TR, 135 43. 4g 7 i, AN B A4 T —2 .

[0124]  'H-NMR(CDC1,) :[ppm]7.84(d,“Jy = 2.0Hz,2H),7.52(d,’]J, = 8.0Hz,2H),
7.46(dd, "]y = 2. 0Hz, ] = 8. 4Hz, 2H) , 2. 10 (s, 7] 5 D,0 AT #, 2H, OH) , 1. 30 (s, 6H) .
[0125]  b)2,7- ¥ -9- Fi -10, 10- —FE -9, 10- & JEMIE K

[0126]

[0127]  132.8g(294mmol) [¥) 2,7- —3R -9, 10- 23 -9, 10- —H3E -9, 10- S IFEAR
N BIVEAE 420m] (1) LBRAN 210m] [ =5 SR, IRIRIR-GAE R T i 3he RAIRE
WIAE 2 TP 2 Jm, R A U, SRR W FH /KR R e %, WA AE AR 2R, e A iR
T Ve, B V5, 1931 89. 9g (FEIRAE T 80. 4% ) HIF= &, ANT5 S AN £t mifE H o
[0128] 'H-NMR(CDC1.) :[ppm]8.17(d,*Jy = 2.4Hz,1H),7.77(m,3H),7.63(d, Jy =
2. 0Hz, 1H) , 7. 48 (dd, ], = 8. 4Hz," ], = 2. OHz, 1H), 1. 53 (s, 6H).

[0120]  ¢)2,7- R —9- FHE -10, 10— —FIHE -9, 10- “EAJEMEG K

[0130]

OH

)
[0131] 2. 16g(57mmol) HJEALEREE S| NI NSRBI o AEUKYR ENHE 00 A
100m1 () THF . 7F 150m1 THF () 43. 4g (114mmol) ) 2, 7— —¥ -9- i —10, 10— — 1%L -9,
10— ZEJEB WM, b SRS WA T e PIrkiR-& 9 mCE v 21 3 =Rk 8, 285 7
LA 2ml [ H00 FTRIBEDIEE 16 73802 )5, M 2ml 15% [¥) NaOH, ik VR & 44+
15 43%P, B HUMA 6ml [¥] H,0, 2R )5 Pk iR G5 15 438h. 15 21 09 [ 48 o &,
THF evgs, MG B8 087, 193] 43. 4g 725, AN 0 A4k i Ad i .
[0132]  'H-NMR (DMSO-d,) :[ppm]7. 77 (m, 2H),7.64(d,"Jy = 1.7Hz,1H),7.56(d, ]y =
2. 0Hz, 1H) , 7. 50 (m, 2H) , 5. 62(d,”Jy = 5. OHz, 1H) , 4. 35(d, A 5 D,0 &% #&,°J,, = 5. OHz,
1H), 1. 23 (s, 3H) , 1. 03 (s, 3H).
[0133]  d)2,7- 91 -9,10- —FIEFERIE A (SEH 1)
[0134]
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e

[0135]  43.4g(113mmol) [¥] 2,7- =¥ -9- 2 3k -10, 10- — 3L -9,10- —H I BIFAE
610ml (] ZMRF o IIAALE LB 3. 5ml ] 780mg (¥ ILHI HBr, N 2 2 [H1. Bk
REVICE AN A . F S 38 LR R, F KA BESE, 1931 35. 8g ( BRR{H K
87.0% ) 7=kt

[0136] 'H-NMR(CDC1,) :[ppm]8.46(d,’Jy = 8.7Hz,2H),8.21(d, ]y = L. 7Hz,2H),
7.68(dd, ],y = 8. THz, " Juy = 1. THz, 2H) , 2. 67 (s, 6H).

[0137]  SEHEf] 2 :2,7- ¥R -9, 10- X (2—- LFECE ) FERE R (AR H I HARSLH] 2)
[0138]

[0139]  ZRASEitfsl] | ShAT A B, i 2- LR CRER ANV FREAILEE

[0140]  'H-NMR(CDC1,) :[ppm]8.48(d,’Jy = 8.7Hz,2H),8.25(d, ], = L. 3Hz,2H),
7.67(dd,’J; = 9.0Hz,"Jy = 1. 7THz,2H),3. 11 (m,4H) , 1. 68 (m, 2H) , 1. 26 (m, 16H) , 0. 88 (m,
12H).

[0141] SR 3 22, 7— ¥R -9, 10— X (4= T FERIE ) FERIE K (AR B 5K S 3)
[0142]

P D
Ve

[0143]  RALSEHER] | HEAT G R A8 AT 4- BUT BEZR R UL AR R AR UL B ik AR
MR R ) 45 b e 4™ i

[0144]  'H-NMR(CDC1.) :[ppm]8.57(d,’J; = 9. 0Hz,2H),7.84(d,“J2. OHz, 2H) , 7. 73 (dd,
T = 9.0Hz,"Jy = 2.0Hz,2H),7.18(d,’ ]y = 8.4Hz,4H),7.18(d,’]y; = 8. 7Hz,4H),
1. 27 (s, 18H).

[0145]  SEjAs) 4 22, 7- Z¥R -9, 10— X (1IEFFE ) FEMRE R (A& B ARSI 4)

[0146]
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Br OCO Br
[0147]  ZRALLSE A 1 AT & R, A8 H 1 = R R AL 4 il 25 i A ) A R AR 2 U4k
o Prdre ahiBad A FEE / N R B E A R Al
[0148] 'H-NMR(CDC1,) :[ppm]8.48(d,’Jy = 9.0Hz,2H),8.18(d, ]y = 2.0Hz,2H),
7.67(dd,’ ], = 9.0Hz,"Jy = 2.0Hz,2H),3. 01 (m,4H), 1. 66 (m, 4H) , 1. 54 (m, 4H) , 1. 43 (m,
4H) , 1. 32 (m, 12H) , 0. 91 (t,°J,; = 7. OHz, 6H).
[0149]  SEjfs) 5 :2,7- X (HIER £ —F#lE ) -9, 10- X (IE=EEE) FEME R (AR B ik
5245 5)
[0150]

[0151] [ 34. 4g(61. 4mmol) FJ EM 4 F1 3. 14g (129. Immo1) H4&I7E 200m] T THF Fp 4%
FIFERFET, 78 —75°C M A F] 20. 6ml (184, 2mmol) BER = FFEEAE 70ml T THF ¥
W IRAEWTE -T5°C TR Hid: 3h ARG RIIEER . TR BIFHEH LR 415 10m] JKESER Fl7K
Mok o3 B A WA, FHK PRSPk, IR BR B T-15, B 2550 W B IR AR By A T 2R,
HIN 6. 8ml (368. 4mmol) FIJE/K £ %, B VEBAE I Z00 s T 7E/K 7 B s Bmdh 2h, #—IK
BRI, NCIR LR E LS G RV BN AT A 99. 9%

[0152]  'H-NMR(CDC1,) :[ppm]8.74(d,’Jy = 9.0Hz,2H),8.62(d, ]y = 2.0Hz,2H),
7.97(dd,’J; = 9.0Hz,"Jy = 2.0Hz,2H),4. 46 (s,8H), 3. 20 (m,4H) , 1. 72 (m, 4H) , 1. 59 (m,
4H) , 1. 44 (m, 4H) , 1. 32 (m, 12H) , 0. 91 (t,*J,; = 7. OHz, 6H).

[0153]  SEJEfF) 6 :N, N' =X (4= JWRAFE ) -N, N' =X (4= BUT FLEHE ) -9, 10- — 3k
4E -2, 7- G e (AR B B AA S 6)

T hud
Jo0%

Br Br
[0155]  a)N, N’ —BRARHE -N, N/ =X (4= FUT FHREE ) -9, 10- —HFFREIE -2,7- %
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[o1561  Jii /< [¥) 30. 75g (84. bmmol) [¥] 2,7— — ¥ -9, 10- — FIFEJE I 36. 0g (162mmol) [K]
4= BUT FERFER NG (G AR T J. Org. Chem. 2003, 68, 452) £ 250m1 F& T ISR,
N, 0 The 5%, B0 313mg (1. 55mmo1) [P (‘Bu) 4, 2R M 173mg (0. 76mmo1) ) Pd (OAc),
B PTREE D RS A ZSR 9. T (101mmo1) [#) NaOBu. FTid J MR AL LT i
5 /NI AHIBIEIRZ S5, MO 1. 4g 1 NaCN A1 70ml (7K. F 4 X 100ml f H,0 ¥EH
ﬂl*ﬁ ﬁﬁ)m %iqikﬁ %E§EEE1<K?§§fH%J
[0157]  FHREAR B4l ifS BB (i . HPLC 450 99. 2%, 7= %N 59g (LIS {ET 99% ) .
[0158]  'H-NMR (DMSO-d,, 500MHz) :1. 33 (s, 18H),2. 34 (s, 6H) , 6. 97-7. 89 (m, 10H) , 7. 95 (d,
J = 8.36Hz,2H),7.25(d, ] = 8. THz,2H) , 7. 30 (t, ] = 7. THz,4H) , 7. 36 (d, ] = 8. THz, 4H),
7.59(d, J = 2. 3Hz, 2H).
[0159]  D)N,N' = B (4 ¥RAHE ) -N,N” = B (4- BUT H2REE ) -9, 10- —HFHEFE -2,7- =
ff ( SEH 6)
[0160]  30g(54.9mmol) YN, N’ — BRZEHRE -N, N/ — % (4- T HZER ) -9, 10- — %
4k -2, 7- I 5B 51 NFE 600ml ) THE HHo #ARTE 400m1 THF 1) 19. 03g (106. Ommo1) NBS
(RIS, Bl S R AE O°C NG NN, TR B W) CE B 205, HEFE 5 4 4he 600ml [F7K B 5
IAZIFTRIRE T, PrikiRG 4 CHCL, L. FH MgSO, TA HUAH, 7EmUE T B ¥
FHFAK Qe R pEE ™ i, 8 i 8, 1931 35. 1g (BRI 94. 3% ) Ll 7k, N &
M Clerh R ESS )G, HPLC 4i 2 99. 9% .
[0161]  'H-NMR (DMSO—-d,, 500MHz) :1. 30 (s, 18H),2.51 (s,6H),6.85(d, J = 8. 7Hz,2H),
6.96(d, J = 8. 7Hz,3H),7.09(d, J = 8.7hz,3H),7.25(d, ] = 8.76Hz,2H),7.39(d, ] =
8. THz, 4H) ,7.45(d, J = 8. THz, 4H) , 7. 68 (m, 2H) , 8. 61 (d, J = 8. 8Hz, 2H).
[o162]  SEjlfs] 7 N, N' = XU (4= JRAEE ) -N, N = B (4= BT 2R ) -9, 10- X (1E=F
K5 3 -2, - A (AR ERARSEA] 7)

[0163]
17i i

Br Br
[0164]  a)N,N' — HEAIE -N, N = XU (4= BT 25855 ) -9, 10- W (IEy4E) 4E-2,7- —
il
[0165]  RALISEHER] 6a) BEAT A B, Hrp A T RHE 47. 3 (84. bumol) ) 2, 7- IR -9,
10- X0 CIEEEE) JF. AIRERR B2 LG 205 (il . HPLC 4EE 24 99. 2%, 7 %4 50g ( i
{Ef 91% ) o
[0166]  'H-NMR (DMSO-d,, 500MHz) :0.91(t, J = 6. 7Hz,6H), 1. 34 (s, 18H), 1. 36-1. 45 (m,
12H), 1. 47 (m, 4H) , 1. 58 (m, 4H) , 1. 69 (m, 4H) , 3. 09 (t, J = 8. 3Hz, 4H),6. 96-7. 88 (m, 10H) ,
7.96(d, J = 8.35Hz,2H),7.23(d, J = 8.7Hz,2H),7.30(t, J = 7.7Hz,4H),7.36(d, J =
8. THz,4H) ,7.59(d, J = 2. 3Hz, 2H).
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[0167]  B)N,N' =X (4-yRAKFE) -N, N/ =X (4= BUT HAEKE) -9, 10- W ([EFE) 4 -2,
7- R (S T)

[o168] AL 6b) FEAT G A, HoA (A JEURHE 55. 3g (54, 9mmol) AN, N/ — BEK
BN, N =00 (A= BUT AR EE ) -9, 10- X (IEFEE) 3F -2,7- —li%. NCRLTETRE
Bk AR HPLC 4l 99. 9% el 4k 76. 1g ( EHS{E M) 90.3% ) .

[0169]  'H-NMR (DMSO-d,, 500MHz) :0.92(t, J = 6. 7Hz,6H), 1. 33 (s, 18H), 1. 36-1. 45 (m,
12H) , 1. 48 (m, 4H) , 1. 58 (m, 4H) , 1. 70 (m, 4H) , 3. 10 (t, J = 8. 3Hz,4H),6.85(d, J] = 8. THz,
2H) ,6.96(d, J] = 8. 7Hz,3H),7.09(d, J = 8. THz,3H) , 7. 25(d, J = 8. T6Hz, 2H) , 7. 39 (d, J
= 8. THz,4H) ,7.45(d, ] = 8. THz,4H) , 7. 68 (m, 2H) , 8. 61 (d, ] = 8. 8Hz, 2H).

[0170]  SEHEMH) 8 :2, 7- W [2- (4— IWAHE ) LHFk 1-9, 10— —2ERE3E (A I B RS2 8)
[0171]

[0172]  MASEH) 4 FH4G, 38 ik S0, T 5 S 5 w154 R AGR, bl 5 5 10 4 &) DMF
N, SREAT 4% o BRACFE AR IR 2o 5 SRAR O Wk "H-NVR RAEZ 5, A8 o —
EIR S P R A

[0173]  10. 7g(35mmol) F] (4- VRFFIE) BEMR — L Ne¥SARAE 100m] - DMF A, 7E 24 5°CAER
AT IA 6. 7g (T0mmo1) ) NaO'Bu, 75 5°C T #iiH: 30 /3 8h2 5, i 5C R IAFE
% (der Phenanthrenbisaldehyd) (7. 3g, 159mmol) , Bfi J5 BT iR VRS W7 5°C F e 1he N
AP, B NN 20ml AM HC1 H150m1 AR, A fhWi ik B Bk 25 TS DT0E , M1 R Fh B 45 g 31 4
FE R 99. 8%,

[0174] 'H-NMR(CDC1,) :[ppm]8.64(d,’Jy = 9.0Hz,2H),8.29(d, ], = L.0Hz,2H),
7.77(dd,’Jy = 9.0Hz, Jy = 1.0Hz,2H),7.33(d,* ]y = 8.4Hz,4H),7.25(d,”J, = 16Hz,
2H) , 7. 11(d,*Jy = 16Hz,2H) , 7. 03(d,*J, = 8. 4Hz, 4H) , 3. 25 (m, 4H) , 1. 75 (m, 4H) , 1. 62 (m,
4H) , 1. 45 (m, 4H) , 1. 32 (m, 12H) , 0. 91 (t,*J,; = 7. OHz, 6H).

[0175]  Scjifs] 9 (Z-& 4 P1-P3 X LL I BB -&4 C1

[0176] L4k T WO 03/048225 W7 iEG MR GW . EHISAMOBSAE (BT C&aa

ERTIRRIRLL) AR
[0177]
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M3

[0178] {FHTE IS RIERLE T WO 04/037887 dh— i1 518 ) #J 1% PLEDs. Fiidk
BEW A A B EUR e E g RE/R TR 1 H -

[0179]
RE 20 Ak &S L B,
P1 50% M1,30% M2, 10% M4, 10% =4 6 4. 1lcd/A | 3.7V 0. 16/0. 26
P2 50% M1,30% M2, 10% S£51 8, 10% M3 4. lcd/A | 4.0V 0.18/0. 28
P3 50% M1, 30% M2, 10% 541 8, 10 % 5L 41 6 4. 1lcd/A | 4.1V 0.19/0. 31
Cl 50% M1,30% M2,10% M4, 10% M3 4. 1cd/A | 4.4V 0. 19/0. 33

[0180] K 1 AR H]—S8REWHINT LL R AW H) EL 23 (A BCRARR SR 30R, ik
JEsufE A 100cd/m” FFE I, B L CIE x/y AAARRR )

[0181]1 ARG SR A ROGIF AT ISR . RANA R B -G ) i A T30
HEARN RSV A S35, ARG Sor A BT HC SR &4 5 W5 (A
Ko, B IE TR H o £E PL-P3 {500 K ELAE CL 0L F 2 a4 5-10% .

[0182]  SZjitEfd] 10 &4 P4 FIXTELER G4 C1

[0183] ARG P4 A4% 50mol %6 [ SE ] 5.30mol % ] M2 10mol % ] M3 A1 10mo1 %
[f) MAo XTLCEEG W CL AdE Sk ML AR AR R B A . AE AR G4 OIRFEHEA T WO
04/037887 H ¥ — M B ) #4k PLEDs. AR IZEEY) P4 BoRiE th kO, F N 4. 3cd/A,
SR B MIRIRERA 4. 1ed/Ao AR AW P4 XS T 100cd/m” 755 (1 HL s 4 4. 3V, i 4
XTHCER AW CL A TAH R R T i L R 4. 4V, 5346, P4 (CIE x/y 24 0. 18/0. 30) 7R
HEL CL(CIE x/y 24 0.19/0. 33) BEyREE LR O6, B IR HeARXT LR A 818 T H
1E P4 GO T HUAE CL 1500 T Z iy 30% .
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