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1. —HEEED S mol%BER()ETHREY,

R R

st O Oopetrd:

Formula (1)

EhrAMFS MR ERAUTEX:

R #EF—RHIP, HEHEAEHBE: H BEH 1-40 MRIE
FRIESE. XREPRNGES, SEESREEE R I, FE, H
g1, —ANEREAIEMLBHBEE T e N-R'. 0. S, 0-CO-O,
CO-O. -CR'=CR-E#-C=C-BfX, £HFRZRFIAEESEHFES
Tk, H#, IMHEENMHEFHEEHEF. Cl. Br. IECNE
R, BEE 2-40 MEKETFRFREIBFRIPRER, ZHPRERBEEE
B — N ERBANERA R BA, RENMXBERNAES: WAENER
R BB R LR S A BRI B B IR RO R K AF R PINH
HARFEDSHE—ADAH;

X #EESE—RHEAF, HAREAREMEZ: -CR'=CR'-. -C=C-
8, N-Ar;

Y HEE—RHUIF, HRANEAFER#ME: BF 240 MRETH
THMEERERFTRIRGER, EAHE—ABREANER R BREE K
EBMJE,

R' EE—RERF, HRASEARAME: H, £F 1-22 MR
FHRIEE., TEIAROREENREEE, Kb, — 1SS ANEM
SRR B FHEE B N-R% O. S. 0-CO-O. CO-0. -CR*=CR*-, -C=C-
B, EF, —4MHEZEANHEFHE®BHE F. CL. Br. 18 CN BAY,
WAE 5-40 MRIETFHFE. #FE. FEENRFEE, Hbgkg
BB ANEFE R B BAFARELANER R F /RS R



200580013206. 7 A B ok B2/

WESE T RIFFRMA R, 8F F. Cl. Br. I. CN. N®RY,. Si(R?;
B BRY:;

R’ ZEE—REWF, HAREARABE: HERERHF 1-20 Mk
B F e R IR BUE 0T R IR A

Ar EE—RENRT, HESREARLE: BF 240 MRETH
— N EHERELERARER, EAHEERA R R EH R

n S —-XKHIP, HRASNEANRMmE: 08H 1;

m EE—RKENT, HESREARME: 0. 13F 2;

HEEBEERTEEYTHER: ELEIMERFE.

2. REMRFER 1 IREY, HELTET, BIRLFIEE T
HEHRED.

3. MMBAFER 1 F/8 2 MIEREY, HFTET, BREXH
Bblbh, BMNEEEREEWETT.

4. BT|AFEXR 3 (EEY, HESMTEET, EWNTTUEAT/ER
FREGEROFTRARESEWRATEBN TMHE: =FK. BERK.
TSR HE I, ZFHERE. WEE, RIEE, —SnkE, BE, —
FIFXF "HE . phenoxathiyne. MM, B, HEWy, MAEFIKREATED
DEEEE O. SHNHKEHE HOMO K.

5. MBWFEK 1-4 P—IHZHKEEY, KAFMEET, 8B
BFEAR/EBEFEISENTREESEWATEIR T, it
BE. FERE. MKME. AbRBE. MBEIR. MEWK. MEURMR. ZRIREE MRy
MTEY UR=ZFERHEAMEEE 0.S BN R F K LUMO KIFH.

6. MWAFER 1-5 F—HRSTARESY), KFLET,. K
HEZWBATRENAMER 4 WENRTARAMER s HENRTHA
Py
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7. RENFER 1-6 TR REY, HAFLEET, g
How 45 0 BT B ROt A B RE S 3R 15 B BB e T AN & R B

8. MEMAMERK 1.7 P—HHLINREY, KELTET, ik
HEe4MEtHENLRESI ZESNRT, BEWTHE: HFHAM
g Ry BT, B, BB W, WMRERITED .

9. MEFEHAEX 1-8 F—IHREMPIREY), HFEET, ik
HEZEMBTEamTME: 14 TFRE, 14 TEE. 14-8F 9,10-
WEHE. 1,6-8# 2,7-80& 4,9-WHEE. 3,9-80F 3,10-WIEE. 4,4-1
BERE, 44T =FHE, 44-"-1,1-TZHE, 44- T K ZHhE.
44T ERESE 44"-“ K LHEETFENTED.

10. BENHEK 1-9 F—HHEZ IR Y, KFEET, BT
RECHEMBTEERAETE, EAWTMHE: 45-“8EHTEY.
4,59,10-WEEHTEY . HHED. 9,9-BZHHT4ED. 9,10-—&FF
fTHEY) . 5,7-dihydrodibenzoxepine T4 LUK 8 F1 k3 8 8 3
GITED

11, BENFAER 1-10 P—IRSHNEESY, HEEET, B
BER(DETAIEEF 2D A 10 mol%.

12. RERAEK 1-11 F—OHSTINREY, HEFEET, K
BR()BRTZS, FIRREVEEEEERFEK 4-10 WARFHEM
EOPIMEMRTT,

13, MEMLFEX 12 IREY, KFLTET, JLEEHETZ—
EEENRFHEEITLE, HMEREKETT,
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14, BERFER 1-13 P—HAREAHREY, HEEET, B
REE R, EF—RHIAF, HAREARL, REEF 2-15 MKIE
FHEE., TERETAREEE, HP, —NREANEHSRKRIET
WEEHH N-R'. O. S, 0-CO-O. CO-O, -CH=CH-5#& -C=C-Bf\,
ZGRAEFAEEZAZFERATLLE , K F, = EHEN H BRTH
Bep i F 8l CN LR, BREFEH 420 MRETFHFTREE 2T KE
H, Bt — I REANEFER BA, RESNIEERNAE;
AT AN R A — R T SR INEE £ 30 55 R EVE IR IR
BRER

15. BIERFIEXK 1-14 P—RLTHREY), HEFEET, B
RS X, £E—KHEIRF, MEHEFARM, KK-CH=CH-. -C=C-
5 #& N-Ar.

16. RB|HFEXK 1-15 F—HREBNREY, KEEET,
REFTY, EE—REIAF, MARAREAAM, ARAF 425 MHKR
FHRMFHRRERFTRIRER, HTHE - IREANER R B

17. BEMFEXR 1-16 P—NHL TR EY, HEFELET, BT
REFS Ar, EF KRBT, HEREARMM, RREF 425 MKE
FH—NFHRRELEHEIFRER, T R A ERRR.

18. M/AFEK 1-17 P—IHEHAIREY, HISFTEET, I
RS m, £E—KEAF, HAREARM, AERKOHE 1,

19. MF|AFER 1-18 F—HARBHNREY), HHEET, €
MEsER)ETEAEE UTER: n &8 —KEAFHET 0.

20. MEMFEKR 1-18 P—HHLHNEEY, KFLET, €
MNEfEX\WRTEAZEwET, UTER:

5
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n HEE—KHEIFP, HEREARME, 08F 1, HPEb—
A n=1;

m FEE—-RENT, HRAREAFRLE, 0. 1 8F 2, HFW
RAMK n=1 M m AT 0;

X EFE—-REIFE N-Ar.

21, WERFER 1-18 T —HREANREY, KFLEET, ©
MeEgEROKETEA RS, UTER:
n EE-REIF, HAREARME, 0HE 1, KFED—

N n=1;

m EF—XKEIF, HRAREARRE, 0. 1 BE 2, KW
BAHENK n=1 U] m ~N&ETF 0;

X HEE—RHEAP, HEREAFRMBL, -CR'=CR'-, -C=C-

B®# N-Ar, £ B> —A X ET-CR'=CR'- & -C=C-,

22, WMEMFEX 121 P—HRSTNREY, HBEET, B
RER (IR ITTEIFEITTH 9,10-AL 4 X FRHAX .

23, ME\ERFER 1-22 P—HHEHNESY, EBTLET, ©

1@ & SUZUKI %4, YAMAMOTO ® 4, STILLE R & B #
HARTWIG-BUCHWALD R & 4% .

24, —FERQKME K EEUEY,

Formula (2)

HFEET, A ERE A, EF—XEHPHARBIEFNRHN,

6
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£ C-C B # C-NEBARMAMHTHE, HAMAFFS MR RET MR Z
1 RETRAER K E X

25. IRERFIER 24 FHIE BRI REGEY, HSMEET, AL
A Cl. Br. I. O-F¥REME. O-ZHFHMMAE. 0-SO,R’. B(OR?Y),
0 Sn(RY);, £ RZEFMBAER 1 FERARNET X, KPHE K
LA RP BB B RIPRE R .

26. WRERCFIER 24 /88 25 FINE BRI EANEY), HAFIEE
F, ik C-C @4 xNikH SUZUKI 84, YAMAMOTO &M
STILLE B &% &, RAEHAMBMEET, i CN BERMNA
HARTWIG-BUCHWALD & & .

27. MAER 1-23 F—HRE TN —MAEHREVEHERS
. REH. HRENRERITENDRNBEHGBED).

28. WA ER 1-23 /5 27 P—MERL T — M HEH RGP
HBE Y E— TP B PP B H ORI

29, BFESR 1-23 F/ER 27 P—REZTHW RS Y EBEW,
RENFER 28 B, ERERAEZHREFHHE.

30. —FEF -/ REANEEEHNEIBFME, HSEET,
IXEVE M B B B D — AN BRI ESK 1-23 F/8E 27 F—IEE TRY
—MEREHEEYRELEY.

31, RI/BAIER 30 WEVETFOH, HFEET, EREEX
¥ — #% % (PLEDs) A HLE R B ¥ (0-ICs). FilH N R & E
(O-FETs). H ¥l ¥ & &K% (O-TFTs). A HLKPFH#8 Bt (0-SCs). AL
{35 J5 8 28 14 (O-FQDs) 3L & H ML 28 — 1R (O-lasers).
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32. MEBRFIER 31 WANBTF ol HEEET, ERREXR
HZRE .
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MEBUR ARG Y ML R

M ETFREEN)AX ZRE(PLEDs)K B 7R 88 71 B BH T4 ik
WHITTRCET ZHARTYH 13 £. ZRARIEERTAFE WO
90/13148 FHIZERIBA A . BARE BB —A K (PHILIPS N. V.8 7] £
MIBERBEL LTE—DNERFET. R, NFEESESEFRHA
AU XL RENA B EZNHNR S ERS(LCD)HNEER
FE.

AFEEFRER=ZMELIE, VEMRFEREHEREFLRN
HNBBEEYW(BE, Hli WO 00/46321, WO 03/020790 F1 WO
02/077060). Et, NEXBEBHEMBED( “E5” YFE, BAEYE
A UFEERSAHMRAERNIENgE.

EERUBETEEASENNMEERNLBERTHNRS
Y. Eik, FHREFERGATED: i, RE"%. B_EFEMERE
FuTEDERTEN. BERHERRINGHWETHHASHNRES
VLR . B, BB ECPP)ENEMATHREY LA
TiEWNtRK A ®E.

FRAERAROREYE PLEDs FHT LB RIFNER. R
EELKUTHRE, AW, ZEREGYNAREEATRRENKG
ERNEMNBER. HFHE, KEEMNAKEXECHNESYHFa
NTHEZNAZENAE, KAAREDHUERLFERER D,
A, MERRFPRECHNFZREUNEATCT AR 2B HMIERE.

RNEGFR, REXR—MHFLINREDEENT LA
PORE REFRIER . AEARERHY RIZLERSYMELE PLEDs F 1 H
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& MRTEARTR, B atmilEalFhReayER,
BHAMEAZE RS, BTFREEE R,

EHBEAAREGYTERAEBRCEES BRI, #lwE
WO 02/077060, WO 03/020790 F1 WO 05/014689 . AT, H{VLH
MEERESH, BREGFPIREDEEZI, XEEMERT, ARE
MHEHMEA—, MU EEENTREMEMITYE. BEHAXER
TR R. A%, MNESEHELR, XERTAHIESFMRE
BASERRMA. AT, FHARRANELTSEREGYAER, B
XL B TTRE L UIEHE/ADREEGIER. R, NXE#HRFRIEE,
M- ERARERFAHNEEN, SERRENZMNEEEER —/ L
TNE. NETREARBEERLN, HHANEMETFIETERR
REYPUERLWEAMER, BAERFTERF, SIUBIREES
HEBEACUAAS /N BIER. Eilt, RESTFARISEERARANR
AEHME, ILRETMAEANBATEREAREYR. RN
FEBTEE KR E R IER TR — R R RN 3 A A R —
FERER AT

£ 9-B#E 9,10- I F BRI, MEFRBRREWT 2,7-6 1%
%, EEFETHEEMERNBRAHELE, BIEHRES NIRRT
A EFREA AT B SR A B B BT I 5l R EFRI&
T, TR A BUE I E AT R AN T A 1R LU R

ERBEY R —HMEEED Smol%, MEZED 10mol%, 4FHLiE

£/ 30mol%, FEFFHIEZR D 50mol%B R (DB THIREY,
R R

--[-Y-Px O‘O x—];v-];n--

Formel (1)

10
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HAFHPFRFSHiRicEFTUTE X:

R #EE—RHEIF, HEHEARME: B, BF 1-40 MRE
FHIESE, XEERMRISTES, AT 2-40 MHEREFH T REE
EHRER, "N REARNAE:

Pk eiaeto st R BUAC, A, He, — AR AMEMLEY
BRETHESHE N-R'. 0. S. 0-CO-0. CO-O. -CR'=CR-##
-C=C-BfL, FHERXEFAEEEEIFERTTE, HFP, —I1EZ
ANHBEFHEE®HE F. Cl. Br. 18 CN EUft;

TR H IR E R FRARE R — A RENEEA R B,

BEAL PR EE B R B 98 07 L T8 R 5 A B0 SR BR B £ 1 B B R FR R
HR; £GRFANAZDARFELE—AARH H;

X TEE—XEAP, HAREARME: -CR'=CR'-. -C=C-
B, N-Ar;

Y EE—RHUIT, HRSESRE: BF 2-40 MRIETFH
M EERE RIS EARGER, EAHE— B2 ER R AR EE R
BAR

R' E®—RERF, HAREARBE: H, BF 1-22 MEE
FRESE. XENPROEESESEES, NEF 40 MRETH
FTHE. RFE. FEEREFEE:

TR RESESEEE, b, — N REBAEATHHRET
B 4 N-R®. O, S, 0-CO-O. CO-O. -CR*=CR’-., -C=C-Eift, X
P, —ANEENHERERFWE®HE F. Cl. Br. 18 CN B,

ki, FE. FEERNRFEERRBHE —AREANES
R EAR;

BN RELAER R HFA/SE R B EEIFRER,
H#FF. Cl. Br. I, CN. N®RY,. Si(RY); & B(R?),;

R* EH—KHEIAYP, HAREASHAHE: HREFEEHF 1-20 MK
R FRIEREEE FREER;

Ar EF—REIYP, HEHERRMLE: BF 2-40 MRETH
—MIFIREERFHRIRGER, HMgER R BUCEE REUR;

11
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n  FEERHIT, HFREEARME: 08F 1;

m EEHE-RURF, HEABREARME: 0. 153F 2;

BABEBRFHEEBNEFFHHEER T -HERRIREGYT
REE; HLePRERFE.

REMNERF RS I, ENZHE—RARHEDLLEHER()E
M B TR LR AR RIS, BIARMERE R 8% R T UHEET—A
B, RERREXMY, MRFE, BARMSERXE—NHIA.

SHTFARAMEE, FRIERFEFRERAIZBREIE RN
NEEHFRAERFREANGR, HR, HFZNFEREAERFTIER
AWM UHENEFFLT(<I0%HI AR FHBET, 1 <5%H
ARETF HBEREF)EY, i sp’-24H C. 0. N %%, Wik, #lmik
R 9,988 "%, 99-"“F &Y, =FEESE, HUFEERREE
MAFHEIRER. WRRFREAREREEED 6 MHRTF, BFE
HRERECEZRED 2 MRETHEL—MRET, ZRETFRGEEB
N. O F/E( S, & MHRREFMERTFHRMED N S,

XTAKAKER, C-CioftBERFFMNNER, Kb, Hih, &
MHRFEHE CH, ZHTH LR BRI NEARR, C-Co-tiERER
RE, 4%, ERE. #RE. ETE, »TE. #THE. &TE.
2-FEET . ERE. MRE. FRE, ECE. FCE. ERE. ¥
BRE. EFXE. FXHE, 2-Z2ECE. ZF5FE. ERIE. 2,22-=
RCE. LEE. WEE. THE. WGE. FREE. CBEE. K
CEE. RIGE. FREE. ¥HE. HEHE. ZHRE. THRE.
THRE, RRE. CRESEFFRE. C-Cho-REERINMEANE
ARPEE. ZE4E. FREE. FREE. ETEE. RTEE.
HTERE. RTEENE 2-FETEHE. Cr-Cou FERERFE, RE
Hzr U E—MEE —m, a8 BT EAT U L RBRNER
R' B, AT LUBS R MR BN E SRR 5 R e e S B,

12



200580013206. 7 o Es/2T|

AN ARERBFEETOTHER: K. 2. B, . &, &E. It.
KE. TH. RE. EHFE. KW RIFRE. BRHKRRE. ZFH
MRS, BEMY. RIFEN. RIEFEWR. ZIRFER. k. B, B
MG, REME, MERE. FEME. FrEmR. AYRE. FERE. FIF-5,6-MEMK. EIF
-6,7-MEMR . RIH-7,8-HEMK. WyWERE, WyREMR. mbMh. Rlek. pkm.
FEOKME ., ZRFFRKME . FEFERKME. REEEFEBRAE, mEREIROKME. rEORUAGE
Dkrs, WMk, KIFMEM, ZEHIEM, RIS, FEFIER., BRER,
1,2-WEM, 130, ZRIFMEM, MARE, ZRIERERE. MENE. FEHERE.
MEURMR . MERE. MrRE. ZRUE. EAMRME. ZRIFRRME. FEREDR. 1,2,3-
=W 1,2,4-ZM RIFZMEL 1,230 124w, 12 5B
ey 1,3,4-ME T 1,23-BE W, 124-BE M, 1,2,5-BE ML 1,3.4-
BET ML 1,3,5-ZM8.1,2,4-=0E. 1,2,3-= R UM 1,2,4,5-T088 . 1,2,3,4-
MOhE. 1,2,3,5-T9%s, FERe . dne. W(RE. FMEFBE o, phih, FiE
HRGRFHNANANEBRE, UBREE, P=FXE. 7. E=-%. =
I, 8. NEH. SEMRNIEE RN HF5 .

FRHH—ANTEY RETREY . ARAMEASEY ki
NREY. FARAAIREMNTEE KBS HEREY . RELER
HWOLREREY

NTAERAMBEY, HERGYREEHTEELY sp’- UK
RF¥NEESY, FAMRE T URENHREFRA. ERER
MERT, SEEBRBEMRIETREFENRMER, “TE”
MEBRBHFERBKHETHEHFAEMAE “HEREY” HRA
BREG. AN, MRATRIER, REXEREBTFZRELP,
o, 7 EERG B TM/EER E M RHENET N, 0 2 S BT IE0) A/
AEREGUENEBLSBR FRINFETHRAEEF. R, £
eanfay S ROk AT (BHRAD)EE. BE. BRAREE BRI R BE BA A & XM 3E
AR . HOREREYEEREH P E T AN KK L5 R K
FRBEATEMKEREY, HEEFENFLTNREYHME L

13
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AN KPR ESY.

BRER(DRBRITTUS, REPEHNEEYETUAESEMIEHNR
Jh. XEJLHRZ WA WO 02/077060 F1 WO 05/014689 F A FFF = 5
HB AR L BT At Y 45 6 B T B0 R VB T an T BT IR B9 2K 5

E 1. FEMRBEYE FOENM/EA LR R BT

22 AIGINERE YR TN F/ SR R I B BT

K3 RIMR2HANMBRTHHAEHERTT;

a4 BERAFHEBMEEEUBTEBSEEBAT AL S
BUR G BT,

¥s5 HENRESI=ZESKRIMNRT,

6 BHHFBREYNEAREHLERECHERSAT,

k7. BEREXHOET.

BEERXPERENEEYREFEDL AN EHETTEFBTIER
FRUERARLE, BENEEREE 1 F/E2k 2 Bl L,

kBRI WEWBITERTTSTUERSE, Pl =F. BRI,
UBEENE G, Z5ER. WEE, niEE, —Swnk, BE. —
ZEFXT "HEI | phenoxathiyne. MM, BE. BENy ., nfhng . IR RTAEY,
PL R H AR B A & HOMOHOMO=5&& & F 4> FHE)M & O-. S-5i#
N-BIFRFR; XEFER RN E BRSSP HI HOMO K F-5.8¢V(#H
T HHBER), FFAERT-5.5eV.

XER2WEMBTREFEBTFHERER, Blamantie. Wwig, w
. MbRE. PR M MEOR. MEUEMR. EAE M. MMEEATAY, U
FZFEMREMEAHAEER LUMOLUMO=8 54 FHE)M 4
O-, S-EUH N-HJ 5 XL BTN EFHRE EYH LUMO /hF-2.7e V(A
ST EHEER), FFAMIENTF-3.0eV.

14
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FR\MEBEEY UM ECEREE 3 (98T, HPEm=EsGE
BRNERMENE FIBRENEMEIRER 1M 2R T)RLERE
fifr. XLETH W —®A DER R, EECHBERENEE.
HENELE;, HLEMNARUNESEHRTHEREYVKECKNES
YL A ERRIEHE.

RIER 4 EWETREZSHEZE THREHZESTRUEKR
JERAR L, BPERBBEBAMARBERG, BIIEE EIMEERE
fiigiin. EFARAENMNEERCERTFFHEKRT I MERFHL
&Y. HAEEHEBELRALZHNES IHE ITESEHNILEY.
AL IEE R RN IE B E K 8-10 FICERu. Os. Rh. Ir. Pd. Pt
MNRERET. WA TARKAREYHEESHN S W ERTE AR
R 7E BIE U1 B 4 WO 02/068435. WO 02/081488. EP 1239526 1 WO
04/026886 FHI & & &Y. NI EARIRT WO 02/068435 FIRZA
FF K B DE 10350606.3 A,

RSHEMBETEXENRESH =ZESKRINRE, HATH
L 4 NEMBT, AEILEHRITHBCER. FrHETZEHN
f MM FNBF R M R YR IT, AR T WO 04/070772 F WO
04/113468 . FIFE T % B MR EE S4B WA KL &9,
WA F R A FFH % DE10349033.7 #,

RERX 6 WEHBATENRSYNESHELRZMECHE, K
wm EFTRBARE LS, EAIERBETEDS D RIMFTHFBRE HIH
HESEHKALE, eNART LMK, B, SN BmE4FTRR
NERNEW, ENARBIEREEY, RBEMNHNRESR-ZES
RERFEM. ZRELMETATURLRABRESUNES, MER
MEEHE. METET, BNERREETAERGE. LLEmER
H 6-40 NMRETHIF RGN, RERFENEZFLR, KRE XL
GEUFEMEY, SMTHE-ARSAED RTEUR. AR5 R

15
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FE1,4-THEE, 1,4-TEHE., 1,4-805 9,10- W EE. 1,6-80H 2,7-80F
49-WHE. 3,9-8%F 3,10- Wb, 44-WEKEE, 44"-T=FK,
4,4-—-11-TWZEHE. 44 W _FKZHRE. 44-TEFE., BF 44"-2F
CREETLTEATED

KTHEHETREEET 640 MRRTHFEEHMRIETT, BT
BERAEREGYRELRE, XEFWE 4,5-ZHEMTED. 4,59,10-WEE
THEY . BHREY. 99 -B_HAED. 9,10- —FIEMTEY.
5,7-dihydrodibenzooxepine T4 IR A R NP H G TEY
SR, BEAEN(DERTHEFIEEFENNER D 50mol%, FH ikt
AMEEFERXEEMRATEATENREYELE.

i, ZRXHAREY, REXN(DNSHWERETUN, ERNEE
EEHZE 117 B— RSB RAETURIEHIERE—MRNZ T
— MG BT A LUR N A .

() B TTHI LB IEE D 10mol%, 45 B4 % = 2D 30mol%,
EHEFANRERED 50mol%. ZMEEATRINEZMEER(NETE
REYEENBN. EEECHRBNERT, arLiEEertke, 4
MEBRBBAAREYTHNERIFEERSEE REEERT, WHLH
5-20mol%. X THEMNAZE, FWATHEISEE, RERHE
XATUARE, PImES N FHEETHERTSHATHNELT, &
B 11X 100mol%.

flieth, AERAREY, REX(D)EWETZI, EREEDS—
M LEREHNEHET. FRNERB W EFRMTERFRANKZE
MWAGEHEBEITT. EEFHMNIE KEEHETZ —EBEERFHEA
g, HMRERGET, KFRXWMHIIEE RS RM R WA UE
A R A B TR SE I .

16
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BERDOWETRHEFINETEREABXHERY . XERIEA
SRB PPN EZEMNKDAAAE T, BERHAEEN. TTLLARK
KAGKILBEY R FEFERFHR T RAFAIHIE DE 10343606.5 #,

ARFAMESYIRELA 10-10,000, AL LE 50-5000, FEE 4
PIIE 50-2000 N EE BT,

i 4l 2 3 1 2N (1) BTt AR A AR B B T E R BUAGE R BREF
R'RRIEFTRREWFFEEE. WREFEHMIRE, XEFR
BRI -

ATHRIERBREHE, RENEESIERRTHBRAEFTE
FPHEDL 2N EFENRETF. HERERD 44, HERIEED 6
AMRETF. —HHREFHAUE O HiF s . A, XMEFERTEL
WRERERSEUFNES B U AZH B AR IET FRARE.

ATHAMEBREROES, MENREERTRAESZT 12 MK
RTPHKERNRE, MERELZT 8 MRET, HHNERELT 6
R IR T B R EEBUARE

EFEHRETFHMEERR(DR IR WHRT, FETHNNE
W XHEHEPRINRERRAEET .

ik, ARANEEY, KPHFS R, HAREARM, &8
—RHILF, RREF 2-15 MEERTFHES . THRETRREE,
HERE 420 MRIETFHR S IESERFTEER, JESZMXEERADY
HE: WTHRREESE, Hf, — I ERSAEMEBHKEREFHESHE
N-R'. 0. S. 0-CO-O. CO-O. -CH=CH-E#&-C=C-Bft, &HR%k
BRFAERLESEFERLT L, Hp, I HENH BT HESBYE F R
# CN B iRk ERFREALRBE A HE EFE R

17
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A BABAER R v L—EFE RS SRR E 23ISR FOR
Hh%. R, HEBREAREY, £ —KEIF, FHRERERF 4-8
MRIRFRIES . XESETI RS, FREXHRERE, KT,
— AN EANEAMHRE FHRESHE N-R'. O. S. -CR'=CR'-E#-C
=C-Bf, #HRXEAEESFLTHE, HYF, I BHEZ/ MHER
THee®E FIA: BERREE S-IONMRETFHRHFERERFTEE
B, Har# R EAREGE RES; BN EE R T —REE S S
BIEESHHMIRER.

WAMLIERA XA REY, EPFS X, MESREAREM, £
— R E I FF-CH=CH-. -C=C-B# N-Ar.

WAMUER KPR REY, KFRHS Y, HASE AR, £F
—RHAFRRREF 425 MRETH N T RRERFTEARER,
KA — A SEAERA R R, v, HARERAK, £8—KHHA
T, AMIENRRERT 6-16 MRETH M T REERFHEIFRER,
BREE Y, BMYTE - AHEAEFEERA R L.

HAMEER KRR Y, RPRS Ar, HARERRMES
—RHAFRREF 425 MRETH—MFHREE RFTEIRER,
HAHE—MS8EED R MARBERRR. Ar, HERELRFEN, #
B—xdiie, FHMENARER 4-16 MREFH—NFESE R
EEA, ATHEFEER R KA.

WAMRIESREZHNEEY, KPHS m, HERERRAM, 6
—XHPF, £ 0BE 1.

BRTHATN, BEXONETETREYARANIEE. Fik,
A UMRIERF(RTRR)REYER, SRSBEEEFRLE. 4
HRBERAREXMY HETH - MM EWRINETH—FHIIEE. W

18
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AR R FFEEXTE (1) BT BT IR 0T .

Eit, UTREEESHEARSYETRIAHEZ:
n EF-RKHRFFET O,
B, ERAFE.REGMET.

DTFREEEER(DRTENZNEBETHAE:
n EF-RUIF, HREENRMN, 208E 1, HFEDS—

A~ n=1

.
’

m EE—RUIAT, HRREARS, £ 0. 15%F 2, HFW
SAN n=1 U m NET 0;

X ‘EE—XHIFRE N-Ar;

B, EMIRIFEN=ZFERATED.

BeSh, MRS n=0, MRES—NEH REESEE R LHE
FARVAEZEDS—ANTHERER, BABTUEHER(DRETIEHE
TAER H TG

DTG E S TEA()ETIEA R AR

n EE-XKHIF, HRARERRK, BoZE 1, HFEDS—
A n=1;

m EE—REIT, HEREARMG, £0. 18F 2, HXfw
RN n=1 M m A%F 0;

X #EHE—WHIAP HRAEEARAH,E-CR'=CR'-, -C=C-H#
N-Ar, P ED—A X HF.CR'=CR'-H#-C=C-,

B ElRER Nt - HEVLFESE - FELREME
¥, RWATURIMEE=ZFRET.

A, MRS n=0, MBEDL—AEH REEEEGE R LHIHE
ERYBERD N _HFBEVLHFERE ZFEOHRER, WALl

19
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FREXBETEARIET.

SEAMREEFEETT 9,10- M ER N AREAR BN ()BT XM
AT IS AT IR BAR AT RS R T RS LU R . R Xy T (1) 8 T
HETAER R UERMERN, RSN EE AR B, XAtk
FEANHERR BUACE XA Y U — R 15 DL B BN XA Y NME R
B

BRI R TG FREKES 1-36 FInlgl, KbhEs—
BRTREYBELFERTH 2,7-NELIERE, WBIEBLENR.
AEFEZREL, EFRFHER R EAAENBAE. MitEEEER
KEERE, FEEFRRFTKREERFTHEER, WXF R MR,
shAbsep 1-21 B EREHLTHEIF, E£6 22-33 BRRIAGETHHT, &
] 34-36 A NFHREBEITHIPT .

alkyl__ alkyl

£ 1

20
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v EEI13/271

9
e

SEf 10

RO

g

£ 13 szf 14 2615
alkyl alkyl aryl alkyl aryl aryl
OO OO OO0
S 16 L 17 Sl 18
QGO QCQ
SEf 19 SEf 20 SEf 21
alkyl alkyl aryl alkyl aryl aryl
£ 22 S 23 | 24
" \ QOQ / " " A 6@ / " " A OCQ / “
B 25 SEf) 26 2| 27
== D= OO ~-O=CH=0O
L 28 SEf 29 SEH] 30
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SEf 31

QAL P85
QQOQQ QQQOOQ

SEH 34 £ 35 £ 36

ARARESYRHIEYBELRY .

FREXW—MERSFEH LS, ERAXRY AT Mk
SRHEMKNEY, ik LRERRZE 17,

ARPAEXBEYTURFLR. TEHERBRGEY, sliFBarl
BERFZANTENZLEEN. KPR URBEEREREMNIELRZDN S
EFEA R T 4 WO 05/014688

FERZANMNANSHETRE AT ILINEBE . BHEES. BE.
RAEAMEEEE. BEREE. StBREEEFER.

FARANREYEL —MHEMERMEAREHE, HPED
—MEASEEAMEROMET. RULHEFZHNNEESRN.
KM, B C-CBE C-N #E1) /UM ENIE B 4 K B8 o 2 4% B s Th
Y

(A) SUZUKI E&;

22
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(B) YAMAMOTO % 4&;
(C) STILLE ®4&;
(D) HARTWIG-BUCHWALD E4&.

BEXEHFEFITHREESMNRNAN RS BEBFRGEE SV HE
PE 5 3R T WO 04/037887 H .

FHARHRGWEN(DEWRTH RIARIEMTEY, HE -
/8 10 B HEA, HFFE 2,7- L (RENMRFERIE, £ Y LHNESM
E)RFESNEREURIMEGRTIIARREY T . XLBEK
EHAH, HERERARHHER.

SO AR KA RIB Q)P RIXUE fE R B &Y

R R

A%Y-PX n OOQ xﬁ;va

Formula (2)

HEMEET, WO EERE A HESEASEN, £ C-CH#E CN
BERNMEMSF THITAR, HMFSNFCRFMERN()ERNE .

A fRiE#%EE Cl. Br. 1. O-FFBEEE. O-=fH FHEE.
0-SO,R*. B(OR?), # Sn(R%);, #5H|{ti%ki% H Br. I B(ORY),,
FRZAFW EFTRARNE N, HPFHEAREAEE R R AT LUK %
IR R

ik C-C & R MNLEE B SUZUKI B4, YAMAMOTO &4 #0
STILLEf&E&R%; Frid C-N#E&RNLE N HARTWIG-BUCHWALD

23
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e

e FERN()EW R THERNMEREES TERX(Q)
KX E REHI B AR &

ik, AUAREAEZWANREVIEALYTER, MRERNS
EAFFROAEREH. KRN, RENRERLS FENYR—EK
REVEEIEM. ZETURENETER, ZHEESI =8
SHEKE, SENBRESHEZESHALR K. AT, BFEEY
FRLREZRR, FlWATRERERS FRABEREREWEBRL
FEE. Hi, ARAHNYERXMEREY.

B, ERPABEBE\EELZAN—HHEHREYREBESYE
—MEZHER P RERAEF . SEREYERN T ES R E
WO 02/072714. WO 03/019694 FZEH R HI 25 B SCHR o X 385 2n
M I 2% THT VR BT VE () G i ) B BN AR D7 32k (181 40 5 2R BRI AT A TS AR
BEHEEVE.

FREANEAYTHT PLEDs. XEEEHE. k. KAEEM
FEMEME, LLWRETRENE, REENERRETEANEM
Fiid BB ZIAHFERE. £ PLEDs BI T EVEN — R T &34 H#
BT WO 04/037887 1, {EXF T EAK K T T % 77 v B 1% 34T A8 R Hh B

mERAY, EXARESWEEFNEESFEIUIMHTEERED
PLEDs 8 # B~ 28 B BEBUR 6 4.

STAKBEEEE, BEUAHMBBIN D ZW A PLED /)
EUHERME. EEEEERE, —2BNERHaB REEHER
HIE), F/EE B RIEE W KE E A/ S B AR/ SRR (R
FEANDCE B ERE). EETURZEARRNRLEZ FH

24
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Z

AR AME A KPR SYE PLED FRIA®, FFAlEEN
REUA LA AR &

AR RS kBT - B E A ENE R PLED, KX iE
HEFEL—PMEEEIRAN—MERSHESY. FTREEEH W
DL R R 6B /AR B R/ R E AN B R/ES R EE

ERAUAREVENTELIBENGEELIAFTEANERT WO
03/020790 R ZRIE 27 F1 iR F WO 02/077060 IR G EH LTS A
1R VT RIAR

(D) BEXKAAKAREWHFEREC T EEH MR aE LA
MEBEAT)EFRATEEERNRARE. XFIEGETREARH
H£RY. TRTSEEN, HHAETUUERAEENELIHER
MR, X R EKH T 78 i s it AN AR 4 B Vb i 3% 30 XU (B8 30
BiE. (ZFHL. PDASENERS)TREFEEN. MR, XTFHA
MEBERTURBERNTE, XFAMNTFREANHEZERS AN
.

(2) WAHS NIET R, FANREERELEY, AKANEEY
HEEKMEERS, FIRERSGEAMNKEEYH PLEDs ERT .

(3) SUAFARELE, AXPANREYEFHRAREETNE
HHP REFTEE. FAREREAREEYERLT, WEIX
ENHAXENEZMMPERKRL.

() BEEFFHRETFIEEREE, FRPAREYEERIFN®
FTEK. 25EUXNREYHNETFRERER, BARNEERN TS
BYSUNTRENAZENREBHIEE.

) RABRNMESHFHINREYERIFRRECKRY, B
DEGHEFRBRREEDFIANBRECR SRR, XEST
UREGHE SRS T R BMERMERMRSER. AHEHENE

25
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WRE, BITHGENTHIARENREYXRLEN. AW, E4HX
AR FTRER), BHERAOENE, BAFREEGYEELR BRI

A % B B E SCA LA K LU B SEHE B ¥ & E PLEDs RO MY 1 B 7= 2%
hERAREENREYREBEY. FERHRNEE, AMREER
RARATUEAFEHMEEEFTHHBERT, FHEARKPANEEY
AR FHEMBEFRES, NRBREIAANANAGE, FlEVERSE
% (0-ICs), H NGB N &K% (O-FETs), A HLHEE & {E% (O-TFTs),
A HLAPBH e B (O-SCs), F WL IR 31 (O-FQDs)BL & H LB — 1%

£ (O-lasers).

AR R R KA A B B R & Y0 A AR DY 25 1 7P B g A B 85 4
£5.

WA BRI R A AR E TN ERIRENBRREY. £ X
R KTt

WL TEEGIE A EAARKEY, EARERET .

S T 451

LR 1 2,7-Z18-9,10- Z B AL JEAY & RRL(AS R BA B B4 SE 41
1)

a) 2,7-2V8-9,10-"¥%-9,10-—HH-9,10- “HIFEHME K

HOOH
Sy 2as

f£-10CEA T, 34.3g(94mmol) ] 2,7- Z ¥R 3E-9,10-EE & IE 7 600ml
F THF ¥, L—EHEEZRFEMA 141ml1(282mmol) K] FREE LR &
/RTE THF FRIEB)LMERBEBEEAEIIT 0C. FIRBEEYHEBEZR

26
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THPEER. Soml FIKEERIMAZIAKAHNHLEF, B8] ZEEH
BRREEY. ARMMOEAMEREETRZE, ARBRHTHET
WIEEY, BREFRER, B3 434g778H, AEFHHELTHATT
—FH.

'"H-NMR (CDCl;): [ppm] 7.84 (d, “Jux=2.0 Hz, 2H), 7.52 (4,
3Tun = 8.0 Hz, 2H), 7.46 (dd, *Tuy = 2.0 Hz, *Juy = 8.4 Hz, 2H), 2.10 (s, 7]
5 D,0 &#, 2H, OH), 1.30 (s, 6H).

b) 2,7-Ti%-9-Fi-10,10-= F£-9,10- “HIEHI A A
0

D)o

132.8g(294mmol)KJ 2,7-"iR-9,10- —¥%-9,10- — F #-9,10- =&,
AT TRIZAE 420ml HZBA 210ml M=FZBF, REEY
RV THE 3h. FIRBEYEER THAELEZE, AR TE,
BRAYFKMEPERER, BRERRY, BEdERIEER, BER
. B3 89.9g(B R {EM 80.4% )= &, AFERIIWLNLTHER .

'H-NMR (CDCl;): [ppm] 8.17 (d, *Juy = 2.4 Hz, 1H), 7.77 (m, 3H),
7.63 (d, *Jyg = 2.0 Hz, 1H), 7.48 (dd, *Juy = 8.4 Hz, ‘I = 2.0 Hz, 1H),
1.53 (s, 6H).

c) 2,7-ZiR-9-FE-10,10-ZF #-9,10- I F A
OH

e

2.16g(57mmol) IS4 BB I N BT N TR BT . EIKA A
& T AN 100ml B THF. #E 150ml THF K] 43.4g(114mmol)#Y 2,7-
TIR-9-Bd-10,10- Z F E-9,10- S FEEHMA, BEERESYERTRT N
#Ho FRBEYHEAMNBZRIR, KRENMOMA 2ml ¥ H,0. Fr

27
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RIBEYBRE 15 082 E, A 2ml 15%H) NaOH, FrRiE&9Hise
15 23 4h, BREHMA 6ml ) H,0, REFHRBEYBIE 15 048, BE
W E AR R, B THF ¥E8, MIEETFREER, 835 43.4g 7
M, AEFIIALTFER .

'"H-NMR (DMSO-d¢): [ppm] 7.77 (m, 2H), 7.64 (d, *Jyg=1.7 Hz,
1H), 7.56 (d, *Tux = 2.0 Hz, 1H), 7.50 (m, 2H), 5.62 (d, *Jgy = 5.0 Hz, 1H),
4.35(d, A1 5 D,O & #, *Juy = 5.0 Hz, 1H), 1.23 (s, 3H), 1.03 (s, 3H).

d) 2,7-Z¥R-9,10-ZFEIEM A REER 1)

43.4g(113mmol)fJ 2,7- “iR-9-¥%-10,10- — FE-9,10- — & F R EF
£ 610ml I Z . MAZEZEFH 3.5ml B 780mg HIHEFN HBr, A0
HEBEREER. FREBESYREAHG IR, AT IERER
Y1, F/KFEREBEE, B2 358gBRER 87.0%) K5 .

'"H-NMR (CDCL): [ppm] 8.46 (d, *Jyy=8.7 Hz, 2H), 8.21 (d,
“Juu = 1.7 Hz, 2H), 7.68 (dd, *Jyu = 8.7 Hz, *Juy = 1.7 Hz, 2H), 2.67 (s,
6H).

SEREE] 2: 2,7-ZiR-9,10-FQ-ZECHE)EM S B(ER KK B E
LB 2)

Sener
KPAEHEE 1 TSR, FH2-CECEENERY BRI,
'H-NMR (CDCl;): [ppm] 8.48 (d, *Juy=8.7 Hz, 2H), 8.25 (d,

Tau = 1.3 Hz, 2H), 7.67 (dd, *Juy = 9.0 Hz, *Jgy = 1.7 Hz, 2H), 3.11 (m,
4H), 1.68 (m, 2H), 1.26 (m, 16H), 0.88 (m, 12H).

28
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SCHEG 3: 2,7-2VR-9,10-XX(4-R T EFE)FEMN S B(E K BF 4k
sEf 3)

) O
s

ROLHE 1 #HITERM, FHANTEREEUEREFEE ML
B, BEEMNFENNEERTREESHBRA™ .

'"H-NMR (CDCl3): [ppm] 8.57 (d, *Jun=9.0 Hz, 2H), 7.84 (d,
“Jun = 2.0 Hz, 2H), 7.73 (dd, *Jgu = 9.0 Hz, *Juy = 2.0 Hz, 2H), 7.18 (d,
Juu = 8.4 Hz, 4H), 7.18 (d, *Jgx = 8.7 Hz, 4H), 1.27 (s, 18H).

SLREB 4 2,7- 23R -9,10- X (IEEF ) FE K& BU(E K U B 16
4)

U

REUSEHES] 1 #HITER, FAE 1-FERRLYH & SRR
REREELE. FRFGEINFE/ARTREELS KR,

'H-NMR (CDCL): [ppm] 8.48 (d, *Juz=9.0 Hz, 2H), 8.18 (d,
*Jyg = 2.0 Hz, 2H), 7.67 (dd, *Jgg = 9.0 Hz, *Jgg = 2.0 Hz, 2H), 3.01 (m,
4H), 1.66 (m, 4H), 1.54 (m, 4H), 1.43 (m, 4H), 1.32 (m, 12H), 0.91 (1,
*Juu = 7.0 Hz, 6H).

LRG]S 2,7-T(R Z B EE)-9,10- 3 (EF&E)FMER(E KR
B ARSI S)

29
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B 34.4g(61.4mmol)i] EM 4 F 3.14g(129.1mmol)%| & FI7E 200ml
F THF F FIS R FER TR, 7£-75°C T 2 A 2] 20.6m1(184.2mmol)
W= E57 70ml T THF BT, BEYE-75CTHH 3h REF
BEE. FRBEBAZBRZE. 10ml IKEBMAKRRE, SBEHEN
B, RKEERR, ARBRHTER, BREN. RENEERRER
ZH, MA 6.8ml(368.4mmol)HITT/K L B8, SFWERIZIHE T EK
S B LM 2h. B—RKBREBET, NZBRZEBEFELZEBRADE L
B 99.9%.

'H-NMR (CDCly): [ppm] 8.74 (d, *Jqg=9.0 Hz, 2H), 8.62 (d,
“Jar = 2.0 Hz, 2H), 7.97 (dd, *Jgg = 9.0 Hz, *Juy = 2.0 Hz, 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, *Jux = 7.0 Hz, 6H).

LR 60 NN'-XU(4-VRFEHE)-NN-X(4-H T EFHE)-9,10- " F &
%-2,7-:5?Eﬁéﬁi($7iﬂﬁifzt%ﬂ 6)

- 3
S8

Br Br

a) NN-BEEE-NN-X(4-BT EFE)-9,10- Z FEIE-2,7- 2 &
B A< H7 30.75g(84.5mmol) B 2,7- = iR -9,10- = B ¥ FE
36.0g(162mmol) ] 4-BM T EXEXER(FHER T J. Org. Chem.
2003, 68, 452)7 250ml FEFHBEE, A N, 1h. %, WA
313mg(1.55mmol)f] P('Bu);, #AEMA 173mg(0.76mmol)#] Pd(OAc),

30
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BETRERE; FBEEMAESN 9.7g(101lmmol)A NaO'Bu. Frik R
BEYAERRT MRS Nt BB ZIRZ/E, DOMA 14g B NaCN
F1 70ml 897K . B 4X100ml B9 H,O ¥R B VAR, ARBETER, R
ETFEREEF.

PR G AL EEM. HPLC 4iE 4 99.2%, P& N 59g(E
WAE I 99%).

'H-NMR (DMSO-ds, 500 MHz): 1.33 (s, 18H), 2.34 (s, 6H),
6.97-7.89 (m, 10H), 7.95 (d, J = 8.36 Hz, 2H), 7.25 (d, ] = 8.7 Hz, 2H),
7.30 (t, J = 7.7 Hz, 4H), 7.36 (d, ] = 8.7 Hz, 4H), 7.59 (d, ] = 2.3 Hz, 2H).

b) N,N-F(4-IRFF)-N,N*-XX (4-# T FEFK%E)-9,10-— FFIE-2,7-
—RZ(5£61 6)

30g(54.9mmol)f] N N'-BRFF N N'-(4-F T HFE%)-9,10- - F &
3E-2,7-“REEESIANTE 600ml B THF F. %A 400miTHF FH
19.03g(106.0mmol)NBS B, FEEBHE 0°C TELIMA, BEYVK
ERER, FHEFH 4h. 600ml FIKBEFINABFFREBEBEY T, B
RIBEYA CHCL, 2B . A MgSO, TREVAME, ERETHREEF.
BHE RN &R, BRI iE, B3 35.1g(ER{ER 94.3%)
MILTEEE NZBZEYTREESRZE, HPLCAE K 99.9%.

'H-NMR (DMSO-dg, 500 MHz): 1.30 (s, 18H), 2.51 (s, 6H), 6.85 (d,
J=8.7 Hz, 2H), 6.96 (d, ] = 8.7 Hz, 3H), 7.09 (d, J = 8.7 hz, 3H), 7.25 (d,
J=8.76 Hz, 2H), 7.39 (d, ] = 8.7 Hz, 4H), 7.45 (d, ] = 8.7 Hz, 4H), 7.68
(m, 2H), 8.61 (d, ] = 8.8 Hz, 2H).

SEREG] 7N N-S(4-IR AR E)-N,N- I (4-F T ZEHKFHE)-9,10-XN(E X
F)FE-2,7- TN SRR KBRS 7)
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R eaeet

Br Br

a) NN-BRZEZE-NN-I(4-5 T ZEFE)-9,10-W(EFHE)FE-2,7-=
f&

KL HE 6a)yfiTE R, HPERANEERE 47.3g(84.5mmol)i]
2,7-ZR-9,10-N(EXE)FE. AEREIE4IBEIEAK. HPLC 4 E
H99.2%, F=E K S0g(EiRER 91%),

'"H-NMR (DMSO-ds, 500 MHz): 0.91 (t, J = 6.7 Hz, 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, ] = 8.3 Hz, 4H), 6.96-7.88 (m, 10H), 7.96 (d, J = 8.35 Hz, 2H), 7.23 (d,
J= 8.7 Hz, 2H), 7.30 (t, J = 7.7 Hz, 4H), 7.36 (d, ] = 8.7 Hz, 4H), 7.59 (d,
J=2.3 Hz, 2H).

b) NN-XX(4-RFE)-NN-X(4- T ZEFFE)-9,10-F([FE F &)t
-2,7-ZRR(EH 7)

EKAUEHES 6b)ETE M, EFFEANERRZ 553g(54.9mmol)K]
N,N'-BRZEZE-NN'-X(4- T ZEHEE)-9,10-X(IEFFE)FE-2,7- 2. NZ
MZBETREELZZFHBE HPLC LR 99.9%H T &8 4 76.1g(H
WAE K7 90.3%).

'H-NMR (DMSO0-dg, 500 MHz): 0.92 (t, J =6.7 Hz, 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, T = 8.3 Hz, 4H), 6.85 (d, J = 8.7 Hz, 2H), 6.96 (d, J = 8.7 Hz, 3H), 7.09
(d, T =8.7 Hz, 3H), 7.25 (d, I =8.76 Hz, 2H), 7.39 (d, I = 8.7 Hz, 4H),
7.45 (d, ] = 8.7 Hz, 4H), 7.68 (m, 2H), 8.61 (d, J = 8.8 Hz, 2H).
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SEREE 8 2,7-SR[2-(4-IRFEHEY)ZIEHE] -9,10- - FEHIF (K KA
1R SEf] 8)

MEEF 4 Fig, BERUTHIEELE s HESABERN, BES
10 XEH DMF RN, RitiT4&. RLE. ERHAREBRZE, &
BRI, BY 'HNMRRIEZE, BEXAZKNATERIMIAAL.

10.7g(35mmol) K (4-1RFH)BR — Z B B #E7E 100ml F DMF H,
T4 SCERPRET A 6.7g(70mmol)# NaO'Bu, 7E 5'C FHEEE 30
S8, EE® SCTMAFE_ZE (der Phenanthrenbisaldehyd )
(7.3g, 159mmol), BEEFTBRIREYE SCTHH 1h. HLE, FEFHMN
X 20ml 4M HCI 71 50ml B8, FHBLIEREFANE, NFEHE
SRR RN 99.8%.

'"H-NMR (CDCL): [ppm] 8.64 (d, *Jgy=9.0 Hz, 2H), 8.29 (d,
Tug = 1.0 Hz, 2H), 7.77 (dd, *Jyg = 9.0 Hz, *Jyy = 1.0 Hz, 2H), 7.33 (d,
3uu = 8.4 Hz, 4H), 7.25 (d, *Jgg = 16 Hz, 2H), 7.11 (d, *Jgg = 16 Hz, 2H),
7.03 (d, *Juy = 8.4 Hz, 4H), 3.25 (m, 4H), 1.75 (m, 4H), 1.62 (m, 4H), 1.45
(m, 4H), 1.32 (m, 12H), 0.91 (t, *Juy = 7.0 Hz, 6H).

SR 9 BAY PL-PI AN KR SY Cl

R F WO 03/048225 FHIFEEREE Y MERK F I8 24k
(T Ee2m bR T
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i

o %26/270

o of
5%

Br

M3

FREENRSYERBERHR T WO 04/037887 7 —REL KI5 B Ak
PLEDs. FiidESYHARAEREANELERETSTER 1 #:

REW 4R ME BE e
P1 50% M1, 30% M2, 10% M4, 10% £l 6 [4.1cd/A| 3.7V |0.16/0.26
P2 50% M1, 30% M2, 10% S£41 8,10% M3 | 4.1cd/A| 40V |0.18/0.28
P3 | 50% M1, 30% M2, 10% 5£4( 8, 10% S£6] 6 |4.1cd/A | 4.1V |0.19/0.31
C1 50% M1, 30% M2, 10% M4, 10% M3 4.1cd/A| 44V |0.19/0.33

g

£ 1. ARP—EEEYATHUEESYN BL HEGARERR
BRME, BERZEN 100cdm* BENBE, FiE Ll CIE x/y BIiFE

FIANREYEFEBRAFEFATHHME. REEARHRE
DHBEERTREEANUREONEE. Ao FREREUESR
HHERFEANUEEYERECN AN, HREETNA. & P1-P3
BORTHECIERTEa®Y 5-10%.

SR 10: BAY) P4 FINTHLEEY) C1
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A RHAREY PA IS 50mol%HIEH] 5. 30mol%AT M2, 10mol%
f M3 1 10mol%H] M4 . X LR &Y C1 BFEFE 4 M1 RBELKHRIA
k., FHBEMESYEIRERBT WO 04/0378387 FHI—RIT B
PLEDs. XX R &Y P4 EREAERN, WEH 43cd/A, SHESE
BIRE N 4.1cd/A. ERAZESY P4 5TT 100cd/m®* EERIBEEN 4.3V,
MEAMHKESY Cl X THENEEFEN®BRENAN 44V. 54,
P4(CIE x/y 27 0.18/0.30)E 7R 4 . C1(CIE x/y 4 0.19/0.33) B R E AR K
Y, RHHHEEANURESDEETNA. £ P4EATHE C1E
LT F e Em4 30%.
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