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4, 539, 507 #= U.S. 5, 151, 629.

CHAXLEAFTOAAER AR ZE, R FES-AERBE)
SRS TRAEREAY., iz, ELBAAEEGRZ R T
AN—AREALTEAF/RETHEREAR/RELELHELE
BEEBZATIHN—AREATREAN/ZERERE. BEHG
BEXEEREEESE, oo Ca. Mg, Al. In X Mg/Ag. EH T
ReEk/ Au, AFZALCLEERFARRANLE, i ITO (48/4 45
o), LERBIENREDFHARAGEARKLE,

RN, AHFAERMRERAES. CFRARIIELTEA
E/THERETRABRRINELLETF. AN, TREERIEFX
EANE/ZERERETRAEHRIE RET.
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EANABTTEAMALESERA TFIEREN Eh iz, &
XA, BT/ZERAAECHERMELSAARENRFALREELLEN
AREH, AL BRIEAXEADRAORE, TERETEAHRLY
g,

CHEALEA N THAAAAARTAAERN. $EK5 2
TE.BEIENRAEAATAEELEF.

ZERX(DREBEET, hBAEAFAREMIRY. 5 EF
HHE. @EFREAF (NLO) A, AHLEREMNEH#L
BEARKEMEAZRERBRAATAERIT SR}, FEBETAH
X WO-A 97/10 617 #= DE-A 197 11 713, X EZHWFE LN ARHK L
#.

AEPBEEPIEE D BAARGHTA, EXFRREEHHRE.

AE & 3645 6 B X HIE P

phenyl=%#J, enyl=#3, methyl=F X, hydroxy=%2 %,

quinone=&, each=# A, methylene=% ¥ X, naphthyl=& %,

amine=M, carboxyl=#74, butyl=T &, aldehyde=%,
formyl=W Bt %

LA 1 R -1, 4B AR *
EAFEYF T, ¥ 17.82 (100mmol) EF 10.8g ( 100mmol ) %
B (HALe) T 135°C ML 200m1 F=FEXF., LoaE, ¥
EEGZRREFENGRZLESER TS, 4 IHE, RO
FERFHERE. AN FEREFECAKRFLEBRET TR, EN,
T, % 26.0g (91mmol, 91%) F 100ml *r — ¥ X & 130°C Mk 0.5
g Bt /\%pzajzﬁ Hhi&. AV E & THR, 53 23.5g ( 82mmol,

82%) M A =ZHK-1,4-8, ZHE %
5 232°C
"H NMR: (400 MHz; CDCla): 3 [ppm] = 3.15 (t, 2H, tert. H), 4.86 (s, 2H,
enyl-H), 6.30 (s, 2H, #4 -H) 7.07 #o 739 (4H, m, J =53 Hz,

2.3 Hz -phenyl-H), 7.17-7.20 ppm, m, 4H, phenyl-H).
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L] 2 1, 4-ZHBH-1, 4B A K

1 37.0g (129mmol ) =&, = # %1, 4-B& 5 £ 350m] KEE & ¥,
FrAEBETHEM 1.5l 8 HBr (K FRE 48%). RAB A 2 B,
BAEEBET 5 F4AEL 13.0g KIO, (60mmol) k. &tk
A EFRAE. AFRASY, T 50°C Fiw 200ml K, HiEEK,
A Na,SO, EREFNABFAKAENLAFEBRETFR. A%
(135.2g, 96%) ¥4 150ml 7+ % BEAF B A A, &K 18, F2 30.9
( 108. 7Tmmol, 84%) # 1,4-=#%-1,4-8, R EAEELHAHEHR
B

¥ & 273-275°C

1
H NMR: (400 MHz; CDCl3): & [ppm] =5.79 (s, 2H, H& -H), 6.59 (s,

2H, enyl-H), 7.03 # 7.42 (m, 8H, J = 2.3 Hz, 53 Hz, AB &K%
phenyl-H)

LB 3 L,4-ZEA-1L,4-— PR ZEEGLA

148m1( 237mmol, 2. 7eq) 1.6M # W R 42 L& %X & 5 300m1THF ( 34
Na/ —RBRAEMB) —REME 11w oBKy, BoHEHE-T8°C(H
B/Fok). FlB, 3§ 25.0g (87.9mmol ) 1, 4-= 8% -1, 4- 845 600ml
THF ZRAFEHFAGEE. ¥ 1,485 -1, 4- BB 855
RBTFIHFFEATRAR., ERAFEHTEERAN (1 o) £
WER, BRINTAHE/ERE. FmiEE, ARE 1 I, £
EEHAY, ERMHIANETRFHIEIA.

ABETHEFREAEY 200nl, FHEHA 1.41 kAR5 10g
NH,ClI MRSy, MBI R TRBFH BRI ZEGRE;, BE
FEETERRL. »EEAFHMGH, X 500ml CH,Cl, FERk4m 3
K. AKHBESFGRAMAAAEK, &£ 200nl, # Na,S0, FHRF A%
HEAB TR EET.

R TiHEGHERY, ELFXBS P 300l 65 2:1 28/ CRLEHE
HEMAOHREREBRREFLIROENRR. BB, EEEEALX
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WA REZFRFARBREBE VG LR/ CRBAONER LA E
?Eﬁﬂ%ﬁ%ﬁﬂ%ﬁﬁ%ﬁﬁﬁq%Tﬁ*ﬁ%%,iﬁﬁ%
WA TER T SR, A5 20°C 3k, £33 14. 95 (47 lmmol, 54%)
0 1,4-— 2K -1,4-—FR=Z8% 2at68iHi.

1H NMR: (400 MHz; DMSO-dg): & = 1.09 (s, 6H, methyl-H); 4.84 (s, 2H,
hydroxy-H}); 5.34 (s, 2H, quinone-H); 5.63 (s, 2H, #4& -H), 6.90,
6 92,7.28,7.33(m, each 2H, J=5.3 Hz # 2.3 Hz, phenyl-H).

H NMR: (400 MHz; CDCl3): & = 1.27 (s, 6H, methyl-H); 1.63 (s, 2H,
hydroxy-H); 5.39 (s, 2H, quinone-H); 5.54 (s, 2H, #H#H -H); 6.91 (m,
2H, J=55Hz # 2.3 Hz, phenyl-H); 6.95 (m, 2H, J =53 Hz 4 2.0 Hz,
phenyl-H);, 7.32 (m, 4H, J=5.3 Hz, 2.3 Hz # 2.0 Hz, phenyl-H).

K& 4 1, 4-ZF R =R A R

6. 70g ( 53. 3mmol, 2. 1leq) SnC1,-2H,0 EME 200ml K E 4 50%
MEBBRT. ARXEARBE 45°C R 2L 2 F I 8. 44g
(25.7mmol) 1,4-— K- 1,4 FR=-BBGFTHER. FLEER
ERAAAERENE. FRIERE, ROV TERAERE 2 I
HFEEAIR-18°C, HEFAHMGRE, LY 11 KEEBFAERE
TR MERFHANTRARBEAARTHMEL, BFAREFR
REFEFAGRE, B2 7.0s AW, $RBFEERAEY 300n]
HHEABFTHBER 50nl KREZ. ERAAEPAR, BER
., ERERYE, 773 5.20g (18. 4mmol, 72%) # 1,4-—Fh =@
’# iEéI @ﬁﬁmﬂﬂkiﬁﬁf o

5 246-249°C

1H NMR: (400 MHz, DMSO-dg): & = 2.43 (s, 6H, methyl-H); 5.80 (s, 2H,

B & -H); 6.71 (s, 2H, phenyl-H); 6.98 f= 7.45 (m, 8H, J = 2.3 Hz,

5 3Hz, AB &% |, phenyl-H).
H NMR: (400 MHz; CDCl3): & = 2.46 (s, 6H, methyl-H); 5.64 (s, 2H,

# & -H); 6.70 (s, 2H, phenyl-H); 6.97 # 7.36 (m, 8H, J = 2.3 Hz,
53 Hz, AB 4k % , phenyl-H).
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A 5 1,4 R (RFHR) ZEHGLOR

4.9¢ (17.5mmol) — PR =R HEX M A 150m] £ Kve FA 8P,
FasAm 7.2¢ (40mmol) NBS #= 1mol%#§ AZIBN. & %4kl by B 5t o
REBRPDRAFEESF, SBLBHARTE. AASEELANTE
HuURARER REWALBELEELR, £3 7.75 (96%) 8L
& 1,4-R (RFR) Z#%, 5.5 198-204°C.

'H NMR; 400 MHz/CDC!3:

8/ppm = 4.67 (s, 4H), 5.4 (s, 2H), 6.9 (s, 2H), 7.02 # 7.47 (each m, each

f:z;(Br): v/cm'1: 3034, 2987, 1460, 1414. 1403, 1202, 822, 716, 616;

MS: (FD, 8 kV); m/e : 439.9 (100%), [M ].

L] 60 6, 11-—8AA4K-5, 5a, 11a, 12-W £,-5, 12-4F benzeno 9
KA

F£ 2000ml # o B ¥, ¥ 45. 0g( 250mmol ) B Fe 40. 0g( 250mmol )
FAAM (LE/FWE) 6§ 1,4-ERE¥ £ 700l £K CHCL, +,
Rk %] 0°C, MEAEFKRT —AMHEMm 34 7g ( 260mmol ) #
AKXFRE, REERERIBIRAALHBEERTIRES.,
RmERE, THAE. TAEINFEIR IR ERXCAIHG.
REVTLRREHF 2 0. MEFMm 5000l 6 CHCL,, HBEBE
& AN T00n] kK¢,

RIATI a4y, TERFABRABEAIRPH B ERER
., EokBF:doEEM, L CHCL, FRAMHAE R, HK 200nl,
vA 100ml 48 4n 8K MR A AR R 2% 7 A JF L 100m]l RALA B & BB —
K, VAR Na,SO, FHREFGERY. BMNEXIBY, AL F
¥E R, Hie400ml FEE, HEE RS 4.

EHERTRG P ATRRKZ, 5% 84.0g (96%) L& 4
m K6 6, 11-—R&K-5, 5a, 11a, 12-v9 &,-5, 12-4F benzeno w9 ¥,

19



£ % 207-208°C.

'H-NMR; 400MHz/CDCls:

§ = 3.37 (t, 2H), 5.00 (s, 2H), 7.10-7.12, 7.18-7.20, 7.42-7.45, 7.54.7.56,
7.83-7.86 (each m, 2H);

IR (KBr): viem': 3063, 3020, 2963, 1676, 1589, 1467, 1270, 1005, 758,
727, 574,

EK&H] 70 6, 11-=F A -5, 12-=£,-5, 12-4F benzeno FH-vg ¥k ( EH#
-6, 11-8) 94 &

£ 1T, ¥ 16.0g (47. 5mmol ) AKX F 2% -6, 11-5
A 500m] FEERGRE R T, M 1. 5nl R F R E A 48%45 HBr.
RAWAE 100°C RIBY 25 546, BB M 2.65g (15. Smmol ) &
A7) 120n]l KE&R. Bwd b, REALERKE, BANE
MEFTHRIFRZEW, SFEAERSWELTH. %AW KBro, &5
MG, BAHT 100°C BRE 5 IH. REEREE. RERA
BB B LKA 1000nl, HEHm#E. ROWAFIH T E,
FIE T, AR EF I FIE, 55 15, 0g( 94%) B = # H-6, 11-
B, ZRAFEGHIK.

¥ & 295-300°C

TH NMR (CDCI3, 400 MHz): d = 6.00 (s, 2H, # % ); 7.03-7.05 (m,

4H, phenyl-H); 7.45-7.47 (m, 4H, phenyl-H); 7.64-7.67 (m, 2H, phenyl-H);
8.03-8.06 (m, 2H, phenyl-H).

LB 8 6,11-=F K6, 11-—FH-5, 12-=4,-5, 124k benzeno
I3 K oA,

¥ 210ml ( 470mmol ) P42 (2.2M, A& /Tl ¥ ) 5 50ml THF
—REFEMmE 2] werkF, RoWARR/FRkAIFIH-78°C. %
A FH T # 60. 0g( 180mmol )6, 11-=&.4K,-5, 5a, 11a, 12-v3 £&.-5, 12—
4F benzeno vk #) 700m]l THF BREBERMERBSHT. K
RE, REVARKETHRE 3 Mo, MEE 3 MAFEFTRNT
TmBEF 2. ERETAE S 4000l 4 THF, ¥ EF4KBA 2.51
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ZH 30gNHCl ¥R/ (2:1) &, ik pH ARBAE 8 A4, HEHF
6 oF TR

ARE/KREZBHR, 155 60.4g (79%) £ &M 6, 11-—F & -
6,11-— ¥ 3 -5, 12-=4£,-5, 12-4% benzeno H Wk, .5 255-260°C
(2 ).

'H-NMR; 400 MHz/CDCl5'

8 = 1.40 (s, 6H), 1.82 (s, 2H), 5.55 (s, 2H), 6.92-6.94 (m, 2H), 6.97-6.99 (m,
2H), 7.25-7.28 (m, 2H), 7.34-7.38 (m, 4H), 7.58-7.60 (m, 2H):

IR: vicm - 3582, 3400-3200, 3066, 3016, 2973, 2920, 1456, 1228, 918,
761, 652.

B 9 6-FFHR-11-FE-5,12-=4-5, 12-4F benzeno Hw@¥E
(6-FE-11-ZFEEF =) f 6-AFL-11-FH-5, 12-—5&
=5, 12—4% benzeno W R (6-FHA-11-FFEEF 2% 4454

A2 N, T 76ml ( 145mmol) TiCl, 5 #% ( 1.9M, £ 2N HC1 %) F
MmE 500ml ZwkMF, FEBR/ ARSH T (-10°C) . #
M- EMm 13.3g (36.3mmol ) A =#H -6, 11-_FE -6, 11-
—B7 69 200ml DME E&. #4 5 5406, FHMAERTITE G E 68K
RIRFERERGHZE, TR 5INE, TICE2TEstETEF
AAATRebegmAn., HELZEG 6- PR 1I-RFPE-BH4
=¥, 59935 (70%) 74,

W& &4 MIL 2N HCL 2k A AR, T (NayS0,) RAEHRIEXE
ABFTHA. BTHEGHERE K TR T2 2N HCl BAKRS.
TEARTHRAZZAFHR (6 ). T (NayS0,) B, REBRE—-
AT REHNER VT AW AR EF L THE, XHEH 1.7z (13%) 6-
FTE-1I-RFE-ZH =85 6-PA-11-AFPL-XF=HEHR
8.

BREME AN HCl = 2R AR TR A 4 Mo FMESE 2N % HC
A HMERRR, HETR 6-FA-11-RAFE-BH=8%. 2=§&
Vi/ T EL&Hhiasd.

A N-FRERERIE/K (2:1) FF 90°C #HIL e, 155 2hag
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6-FR-11-AFE-Ef 8%,
6-FA-11-RFEA-EHF =25
¥ 5 308-312°C

"H NMR (DMSO-dg, 400 MHz): d = 2.83 (s, 3H, methyl-H), 5.60 (s, 2H.
methylene-H), 6.18, 6.26 (s, each 1H, # & ). 7.03-7.07 {m, 4H,
phenyt-H), 7.50-7.58 (m, 6H, phenyl-H), 8.00-8.03 (m, 1H, naphthyl-H),
?.08-8.11 (m, 1H, naphthyi-H)

H NMR (CDCl3, 400 MHz): d = 2.83 (s, 3H, methyi-H), 5.31 (s, 2H,
methylene-H), 5.91, 593 (s, each 1H, # % ), 7.03-7.06 (m, 4H,
phenyl-H), 7.41-7.48 (m, 6H, phenyl-H), 7.94-7.96 (m, 1H, naphthyi-H),
7.99-8.01 (m, 1H, naphthyl-H)

% mle: 365.9 (M)

6-FE-11-ZFR-E5f =8k
& 316°C
"H NMR (CDCl3, 400 MHz): d = 2.80 (s, 3H, methyl-H), 5.17 (s, 2H,
methylene-H), ), 5.18 (s, 1H, hydroxy-H), 6.14, 6.17 (s, each 1H,
# %), 7.02-7.04 (m, 4H, phenyl-H), 7.45-7.47 (m, 2H, phenyl-H),
7.51-7.53 (m, 4H, phenyl-H), 7.95-7.98 (m, 1H, naphthyl-H), 8.15-8.17 (m,
1H, naphthyl-H)

IR: viem™! = 3700-3300, 3000-3100, 2980, 1450, 760.

LS 9a: 6-FFHE-11-FH-5,12-—4,-5,12-4F benzeno HFwE

85 A AR,
Fl 4] 9 H4TRE, RAZAET, TRTHRAENNEY 48
PHFABRERERA 5 M. MESBHAEHENKR, UL@BfER
HRBEE, BRARGFH A N HCl B 274 B%E, 458
AP, FHRAERSEIMNFTEL, F3 125 (83%) £ & evH
FH., EHFERERERBG CHCL, FHRATKELES, £35 10g
(76%) &8 sE 6-RAFE-11-FHA-5,12-=4,-5,12-4F benzeno
Hea kK, 1. 308-312°C.
L 100 6-F e -11-F -5, 12-=4.-5, 12-4F benzeno i
(6-BE-11-EF=Z%H) 4%
ARHET T 0°C @ 10g (28. Tomol ) 6-FF R -11-

¥i -5 12—~
£,-6, 11-4F benzeno v X F 2.85¢ ( 7.0mmol) W T RE S B

%
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350ml CH,Cl, &R FEBE&HMm 2.85g ( 7.0mnol ) — KA FLEH
60ml KF» 30ml A& (%) 3mol) Ek. FERE, RO TR
B 1 e,

BREDHBHATRBLT, HHLSE. LK FK (50m1) ER
KABZ K. ¥A 50ml NaCl K& % #h %65 69 HULA8 %5 £ 9F 2L Sh K 2
— K, MEURBRATR., AaEAANTERLE, 53 10g ( 100%)
A,

HHRFDERE-_TFTARLRTIFESETARREZ, £3)
9.0g (90%) L-FA &M 6-FBE-11-F -5 12-=45-5, 12-4F
benzeno vk, ¥.& 246-248°C.

TH-NMR: 400 MHZ/DMSO-

8 =2.91 (s, 3H, methyl-H) 6.3/6.9 (s, each 1H), 6.9-7.10 (m, 4H), 7.55-7.59
(m. 6H), 8.07-8.09 (m, 2H), 8.92-8.94 (m, 2H), 11.25 (s, 1 H):

IR(KBr): vicm - 3088, 3020, 2870, 1676, 1571, 1463, 1160, 763, 637,
578.

LAaH 110 2,5-% ((6, 11-—= 5,6, 11-4K benzeno—12-F R Hw)-
5-%)-1,3,4-vE — =k ( Z#HE-BNP) 84 A&

A% A e 100ml # oK+, ik 0.70g ( 2. 55mmol ) 6-B &
“1I-YEEF=ZHEHEFE 0.5nl £A& NNN-ZFRAPEERY, FF
o 10ml A EABRR. LT ERARAME, 15454 5%E; MB
HRER TP, ERETAR NN-—FEAPEERT SN LA
F, A LB (90°C) WHAYH =K, K 30nl, FFAEKE.
MERFHGRERERERE 200l K 1,4-=ERY, BRHSH
WAy, RER 1onl TEREEHEME 1,501 K48 (80%) 4 25ml
—ERRE R, RAVABAEH 1IN, BES SRS HHA 100n]
K, HBEREZHEGESEMFTE. 7% 304ng (64%)

'H NMR (CDCl3, 400 MHz): d = 2.83 (s, 3H, methyl-H), 4.77 (s, 2H,

ik -H), 564 # 6.18 (2x s, each 1H, # & -H), 6.98-7.10

(m, 4H, phenyl-H), 7.40-7.60 (m, 6H, phenyl-H), 7.66-7.68 (m, 1H,
naphthyl-H), 7.98-8.00 (m, 1H, naphthyl-H), 9.58 (s, 1H, amine-H).
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HRAGRBEMERE 250] RARTF, FEBRARET T2
EAREATH 100l AR —ERERF, BAOWEA 2 K. &
RACERBIN 200m] RPH M, MEHM 20001 —HFH, o
KA 18%#) B stk ®Ag4 &, ¥ 30nl CH,Cl, FERKA
ZR. SHGAHAAL 2N HC1 fok bk, ARBMTRALAREE
ABRFEE. MERUEHEN N RS XBPE%E 30nl @3
REZBRATHRAADT. BER R BEREEH MH 200m] K /50m1
KEGRSHT. HEFAHGRE, FRFUDME E45, B35 255ng
8 2,5~ ((6, 11-=£.-6, 11-4¢ benzeno-12-F & v ¥)-5-% )~
1,3,4-"8 =k REEHEZLBA.

m$3%% BhRAESFEIR TS AR -HEA.
H NMR (DMSO-dg, 400 MHz): d = 2.98 (s, 6H, methyl-H), 6.06 #$ 6.36

(2 x s, each 2H, # & -H), 7.02-7.12 (m, 8H, phenyl-H), 7.40-7.60 (m,
6H, phenyl-H), 7.48-7.50 (d, 4H, naphthyl-H), 7.63-7.65 (m, 6H, phenyl-H),
7.93-7.95 (m, 2H, naphthyl-H), 8.16-8.17 {m, 2H, naphthyl-H).

Jaii%  FD, mle=701.9 (M+), 350.8 (M++)

UV-VIS: =3 H  Amax = 274 nm

K45 408nm (& 107 moll), 410 nm ( j& )
WFR AR EE: N 1
&/ 0.1M TBAHFP/THF, (Fc/Fe'), 100 mVis: E'1jp = -2553 mv,
E2yp = -2811 mV.

LA 120 EHZEEH-6, 11- K B8R

¥ 2.08 6-FFE-11-FEAEF =%% (5 Tomol ). 0.5g
(12. 5mmol) NaOH #) 20ml KE&AK 0.1g ( 0. 25mmol ) w T A 5
BRAZBEME 130nl CHCL, &, ETETHHEZE M 3.0g ( 190mol )
IR ERATH) B0ml KE R, AREREE, FARERRMNE. AR
SHEAFRT 40°C 5 FEFm 1.5 I, RAYMEATETE
B 24 W,

RETRE ARG AL, LY F 2N NaOH %—TF ¥4 10ml
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—AVYRERBR. HAAHS B, ¥l 20nl 6 2N NaOH E R A 48 = k.
A 20ml ZERAZBREGRAEL. MEZMFREBAS pH Y
A2-3., EpHEF T oM FLEMERTH LS, ME W 30n] 88 7
BEFBoOkAMZR, FRAMNMIAESY 3onl. ZEA Y 60°C &,
RERAMLUK AN GERRERAFRBER. R4V ERFETAHH
WHEERALEHMIE, F3 300mg (14%) HEF =26 11-=
* .

$# & 310-316°C

'H NMR (DMSO-dg, 400 MHz): d = 5.88 (s, 2H, # % -H), 7.08-7.11

(m, 4H, phenyl-H), 7.48-7.50 (m, 4H, 4 phenyl-H), 7.57-7.60 (m, 2H,
naphthyl-H), 7.88-7.91 (m, 2H, naphthyl-H), 13.96 (s, 2H, carboxyl-H)

%i&$ B8: 5,12-X (53R THAKHK-1,3,4-7& == -2-%)-6, 11-
Z8,-6, 11-4F benzeno Jf w7 ¥ 65 4 &

AERERALN 200n] Ho iy, TEEH 1.0g (2 55mmol)
B =8%-6,11-—HBKEFE 2nl £K NN-ZFEFEEF, F
A 1oml @ FHEAERABER. L ESALKEE, 5545 KE,. &
REEREAR 3 P, ERETER NN-—FEAPHREALIEHE
REBLR, AEHE (90°C) REAEAGHW =K, HK 30nl, #HF X
BREXRRE. BEFEHRAMECHAAEME 300l B (XS FHF
B) F, FFMm 1.1g (5. 30mmol ) AW TEEX w4 20ml %
Bk, REBHEESAL 2 M. AERBAN 300ml Kf, HiEFI
M T®]. RIGHZHEMREIS T, WL 2N HC1 ERFB K,
&K 100ml, % 100ml K#E#&. & Na,S0, FRAMAMF AL
ABFARE, L 11 HMCKR/EE AR I AT E#E45 5, F35 600ng
LEBERES 5,12- (5-aRTHEER-1,3,4-78 —d-2-H )
6, 11-—4,-6, 11-4F benzeno 3 w3 ¥X. 1 5 285-288°C.

"H-NMR (400 MHz; DMSO-dg): & = 1.38 (s, 18H, t-butyl-H), 6.15 (s, 2H,

# % -H), 7.13-7.15 (m, 4H, phenyl-H), 7.55-7.58 (m, 4H, phenyl-H),

7.63-7.65 (m, 2H, naphthyl-H), 7.75-7.78 (m, 4H, phenyl-H) 8.04-8.06 (m,
2H, naphthyl-H), 8.15-8.18 (m, 4H, phenyl-H).
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LS 130 6-BFE-1-RFEEF =B GLR

1.0g (2. Tmmol) 6-F A -11-ZFVERXF=#H L5 L 1500l &
KW ALK F, 5 0.5g (2. Tnmol ) N-324L3EFA B E B H 0. 08¢
(0.5mmol) £ R A TH (AZIBN) ¥ 500§ B EZNBHBHETE. 3
VG, REVEFHAZER, TRBRREOEARER. R40Y
AEE 60ml FHETHAFEMT 50°C &5, EAkEFAHE, Wk
WRITH. ACCL/TRELS, F32] 440mg (44%) 6-2 FH-11-
RPEEF =8, ZALEHLERH.

£ % 291-295°C

'H NMR (CDCl3, 400 MHz): d = 5.19 (s, 2H, 9 H& H), 5.28 (s, 2H,

£ ¥ & -H), 5.95 (d, 2H, # & -H), 7.06-7.10 (m, 4H, phenyl-H),

7.49-747 (m, 6H, 4 phenyl-H, 2 naphthyl-H), 8.01-8.03 (m, 2H,
naphthyl-H).

Lab 140 1-FPEEA-FTEEF BHGEA

# 10g (28.7mmol ) 6- 2 F A -11-FEAEF =K FH 1 0g
(2. 9mmol) wy THARRALLEBAE 200nl CH,CL, ¥, #F 0°C &8
BEH &M 2.858 (7. 0mmol) =AKASFLBKMAY 60nl K 30nl AB
(=6M) REE®&R. FhiEre, REVTERREH 3 M.

REHEMLEH, AKAFTRERKME 3 K, FK50ml. AKEE
AWM 2 K, HFk 50nl, FMEUARBRATR. EHEEXL
R ARE, FT 10.0g (100%) FEEH B4,

AABRELESE Y. THAF 9.7 (98%) 1-FE L 4-F
AR =ZHE, REREGH K.

B 5 246-248°C

'H NMR (DMSO-dg, 400 MHz): d = 2.91 (s, 3H, methyl-H) 6.30 # 6.90

(s, each 1H, # #& -H), 6.90-7.10 (m, 4H, phenyl-H), 7.55-7.59 (m, 6H,

4 phenyl-H, 2 naphthyi-H), 8.07-8.09 (m, 1H, naphthyl-H), 8.92-8.94 (m,
1H, naphthyl-H), 11.25 (s, 1 H, aldehyde-H)
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FHB 15 6, 11-— FHEARFZEEGASR

2.0g (4. 49mmol) 6-2 PR -11-RPEEF =% E% A 30nl
DMSO ¥, &4 3.0g % B A4, RAWE 75-80°C B 3 I, £ E
REVEEBUAKXTHBEFIAGARERNR. WRTRE, 2K
TV BARBEREABAEATIRERLES. FHE5H 0.60g
(1.67mmol, 37%) #5 6, 11-—FEERF =%, 21466845,

"1 NMR (DMSO-dg, 400 MHz): d = 6.80 (s, 2H, ##-H), 7.11-7.13

(m, 4H, phenyl-H), 7.59-7.61 (m, 4H, phenyl-H) 7.65-7.67 (m, 2H,

naphthyl-H), 8.71-8.74 (m, 2H, naphthyl-H), 11.26 (s, 2H, formyl-H).

g #&H 160 2,3,5, 6-% (9, 10-=%.-9,10-BEH)-1,4- KT ML
A,

A A kB N, 55 500m] = 2 ¥, 10.0g ( 56mmol )
BEAs 3.02g (28mmol) X & (#4e) 2FAE 150m1 LR
Wy, MERM 3.72¢ ( 28mmol ) AlCl,, R EE &R EHRMmiLf ¢
AFRGOEERFRE. S RE, THAS, RADTTE
FHY 2.5 H,

#BEFHFMm 1000l CH,CL,, ¥R EZERBARE, RIELTHH
EREMNY, TERRREBAEA_ATRY. E2RBIFHEH
A8, ¥A 25ml CHCl, ERAMMAEL, FFREF G A FRERY.
FRIEFAT 7.36g (56%) 2%, ZREEHEGY.

ATsA, FHETN —FEFEAE. SRSV FHETE.

AZvEIR B AR ELS, /5 6.04g (64%) G & F 4.

.5 247°C
LB 17 AR ZHFRG SR

BEA AR & 250m] AL T, 2. 20g( 7. Tomol ) =¥ 55 8 #= 1. 38¢
(7.7mmol) BE&EF A 100n]l s —F X P, EhBEHSGTETH
BREHENER, HAY 0 sHEARAREHERZRERER. 4
4 PG, BREBLEHFIER. BERR, A-_FEREF TR &
F] 3.20g (90%) # =4 (K 5: 298°C).
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At —PERPEAEY 20 454. SHFHE, £33 2.9¢ (82%)
AN EZHHER, ERENLL.

¥ 5 >345°C
i NMR (CDCl3, 400 MHz): d = 3.07 (m, 2H, aikyl-H), 4.70 (s, 2H,
#%-H), 5.53 (s, 2H, ¥ 4-H), 6.35-6.39 # 6.81-6.85 (m, AB

# % add. 4H, phenyl-H), 6.91-6.97 (m, 4H, phenyl-H), 7.13-7.19 (m, 4H,
phenyi-H), 7.32-7.38 (m, 4H, phenyl-H).

TH 18 N ZEH AR AR

ZN,TF, ¥ 2.06g (4. 5mmol ) — AN =K HREF £ 50m] KEg
By, JFacie 1.oml BN 48%I Rt MK E®R, TR RSB AT
AmE., BEEA 4 PIRHZE, AHREDIFMERE, AKKE
BEEFH. B BB ABLEREAFAG LG THATTRIFES;
438 1.74g (84%) =4,

EN TOAFARTLEEFEIG Y, 35 1.44g (70%) X =%
WA, RLEHELBEDR.

& 270°C ( )

CN-TrP-BND # 4 1%,
LB 19: 6-AKE-11-F A5, 12-=4,-5, 12-4F benzeno FH I X &
AR -

3 3g( 8. Tmmol)6-FBE K -11-F -5, 12-=5,-5, 12-4F benzeno
JFeg#. 0.5g (2.6mmol) # P &%, 0.7g (10.0mmol) RAEE
#2 5.0g (41.0mmol) EKABRPEEMAE 500l F_FEF, REDY
AE 130°C e#h 6 B, R BIERKEA3E 50°C, Fie 30ml 845,
ROVEHEAZAMEREIRE, ARG R, S EORBEFHL
BH. ERERBERMFRE, 5365 B 4KE 0ol 858 5 + T 120°C
B2 40, MEAIRLSY, REBPEBRLEREBIEEELL
BT, RMEREFAYERERER. BRFERMEEZ 100°C,
HATERBEEFRSAM, #HRES S ARFEMmA 260l K. AéHd
2, REE#—-FG 5%, LARHEZ. A-FEELHLEHF
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BB, 55 2.2g(76%) LR &d 6-RE-11-FX-5 12-=4,-5,12-
4k benzeno W ¥, B .£&F 370°C.

"H-NMR; 400 MHz/DMSO:

/lppm =2.91 (s, 3H) 6.0 #F 6.3 (s, each 1H), 7.10-7.12 (m, 4H), 7.59-7.68

gm, 6H, 4-phenyl-H, 2-naphthyl-H), 7.93-7.96 (m, 1H), 8.06-8.08 (m, 1H);
H-NMR; 400 MHz/CDCls:

S/ppm = 2,68 (s, 3H) 5.9 # 6.0 (s, each 1H), 7.05-7.10 (m, 4H), 7.41-7.56

(m, BH), 7.92-7.94 (m, 1H), 8.06 (m, TH);
IR(KBr): vicm - 3042, 2950, 2212, 1580, 1462,1197, 1158, 765, 578;

LB 20: 6-RIA-11-# FE-5, 12-—4,-5, 12-4€ benzeno H W ¥§
8 4 R

AAH N, B FARITREHEH 2500l HoEid, H 2. 1g
(5. 8mmol) 6-F A -11-FH-6, 11-=45,-6, 11-4F benzeno W% i
200ml £ K FALBE Pk, T 90°C BAEE. ¥ 1.24g ( Tmmol )
NBS 5 50mg ( 0.3mmol) FR A THHAIRE. ARREERTFER 30
SR L 0. 25g RASYW. FERE, BREWBEER 2 IH,

REARLILRSGHAFINER, 7 BERRENBHABTE, Exk
HEABRTERWRALERER, AR ETHRGEREGH G EKF
A 100ml SR THEREZ. REVEARETAIE, BERTH
T, 3 2.2¢ (90%) 6-RAE-11-2F X -5 12- = & -5, 12-4F
benzeno WX & £ &H K, 1.5 308-315°C,

'H-NMR: 400 MHz/CDCla:
&/ppm = 5.14 (s, 2H), 5.93 #= 6.0 (each s, each 1H), 7.08-7.13 (m, 4H),

7.51-7.57 (m, 4H), 7.59-7.63 (m, 2H), 8.00-8.02 (m, 1H), 8.1-8.14 (m, 1H);

R(KBr): vicm - 3069, 2970, 2850, 2216, 1512, 1462, 1207, 1158, 762,

575;

L] 210 6-RE-11-PEHBFTE-5 12-=4,-5, 12-48 benzeno
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eI X8 A,
£ 250m1 = v s b, # 1. 0 2. 4mmol J6-FA -11-38 F A -5, 12—
—#.-5, 12-4F benzeno FWERTEREA$E 1500l CH,CN F. ®E
Y7 @A 0. 73g (2. 6mmol) PR BRM4R 69 20m] CH,ON k. &394k
T 70°CIHEB] 2 PHFRELYF, 2B FEH LB ERRE
ABRFERLE, AT—#RLERBEGHRE, # Snl BGHEmms
mZ, &, AV EFLEAELFTE, £5 1.0g (80%) 6-5L-11-
VRSB P -5, 12-= £8,-5, 12-4F benzeno HF X i 8.
'H-NMR; 400 MHz/CDCl3;
5/ppm = 2.28, (s, 3H), 5.96, (s, 2H), 6.02 # 6.03, (each s, each 1H), 6.73-
6.75 (m, 2H), 7.13-7.20 (m, 6H), 7.52-7.61 (m, 6H), 7.89-7.91 (m, 1H),
8.01-8.03 (m, 1H).
ELAEH 22: 6-FA-11-FEk-5 12-=45,-5, 12-4¢ benzeno HFw ¥k
6 4 B,
MG, WEEM 2L AEHEORTHAZE —Fseitt s 25 &
B A4 —RE 200l 5 DMSO Fm#E] 100°C (5 94F). REK R
HRSWHEN 200ml RFRALLERTRAL. WEEARS B P RT
HE BT R, 53] 0. 7g( 65%) LF A &6 6-RE-11-FBA-5, 12—
Z&,-5, 12-4F benzeno 5w %.

TH-NMR: 400 MHz/DMSO:
&/ppm =6.16 # 6.89, (each s, each 1H), 7.14-7.15 (m, 4H), 7.63-7.68 (m,
4H), 7.74-7.78 (m, 2H), 8.06-8.08 (m, 1H), 8.80-8.82 (m, 1H), 11.25 (s, 1H):

IR: v/cm-1: 3069, 3024, 2915, 2222, 1690, 1462, 1195, 1158, 1048, 762,
599.

kAH 23 6-RA-11-% % -5, 12- =55, 12-4F benzeno w9 ¥ &4
R

 130mg B {EMH 20n] XEZR T ERAME 1.0g ( 2. Somol )
6-F A -11-F 8K -5, 12-—£,-5, 12-4F benzeno ™ %. 5ml H,0,.
15ml & A K& kA 100ml ZHHGEFAY., ERFEHETHKR, #
BERSIRTHEBMEL. EFRTEIHHE 4 I, B&

30



AT XEHER.

A 30ml K, EEHALXNFERLHE, B2 5hk. i
WHEBIFMLBEMAE 100ml # 2N NaOH . A REZEELEFHK
Bk, FARBERBRUBFABEER, AP hELeE

WHEBRFBRERE INGARLARFBRERY. A 30n]l B[FB]
HREVWERBURER KA EANMLE, EBARHETHEME
MR AZE pHAAE] 3. A¥pifiHiE, 435 700ng (68%) 6-HAE-11-8
-5, 12-= 45,5, 12-4F benzeno W ¥, 1.5 346-350°C.

'H-NMR; 400 MHz/DMSO:

8/ppm =5.93 #» 6.13, (each s, each 1H), 7.11-7.16 (m, 4H), 7.54-7.56 (m,

2H), 7.66-7.77 (m, 4H), 7.95-7.97 (m, 1H) 8.05-8.07 (m, 1H), 14.4 (s, 1H);

IR(KBr): viem™: 3400-2700, 2222, 1735, 1693, 1510, 1461 1196, 763,
747.

LA 240 2,5-W ((11-RHE-5", 12 -=4£,-5, 12" -4F benzeno
A ) 6" -3) -1, 3, 4-7E ek 44 A A&,

EWMZR AN 250nl i F, # 4 7g (12. 6mmol ) 6-FE-
11-% & -5, 12-= £,-5, 12-4F benzeno WX A ¥4 3nl B —_Fi
VBT, JFhmoonl 9K EABEK. L LA SO, F HCL & H,
16 4P ERREER, ZREA 4 W, EEETREAEER DMF foit
THRESERA, ZAEWEE Y 50nl L& (90°C) BHFF Rk
A (BRET). B&M 50ml &H 8, £ N, Tod Schlenk ¥ E i
A R SF B T 5, B35 7.4g (150%) HFAE. BEHTH
HEBELL.

FEHLFREHBER, RE-FEMBE 100n] %3 =Lk ¢,
FTERZZEmE 2.0ml K4BF (80%) 65 25m] —vERER F.
AmERE, REWERIF 1 M. HERRARSHH A 500m]
KF, BRI GTWHTR, F32 2 02g (82%) oK% & 5 85,
FEBLXBTT—FAE.

HEREMERLEALHEATEMRE 50nl %3 NEt, &= 50m]l =
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G RED T, FERARBTTEEE AL A5 — L8 LS
A9 120m]l #xf —EIRERT. FMERE, RSP ER 2 I W, &
A RTERGAEZHTE. SREERBA 200m] K FHFH2
BHE—-T. MERAAGRE, AKX ETAREFTR, SHHLEY
ZFBAM, FAH#ERZ—FeasbitFt—FHER.

4.5g M NN -—EBEA=FHME 200n] SHEAABKE T HA 8
B, REAEE Y 150m] 85 POCL,, ¥ H THERESME 300nl #5
2N NaOH . A 2N HC1 A % pH6-7. HEF B G REH F 1B
(3. 7g=88%).

A=W A 350ml DME F, AEHEEA 30 S FMERE

ERBEEADNFHERATHERART. HLAQEBEKKEL NMP +
F v, MeOH T 70°C & fh . A ="835%/MeOH B4 & #Hk, &% 450ng
Lé&e 2,5- (11 -fHE-5,122-=4-5,12 -4 benzeno # w3
X)_6, “%)_1: 3! 4_%;‘*-: ;Fé}ﬁ'ﬁd f‘%é’\ﬁﬁ}fhn

Tg=165°C;

'H NMR; 400 MHz/CDCl3):

S/ppm = 6.16 #= 6.20 (2 s, each 2H), 7.08-7.17 (m, 8H), 7.43-7.44 (m,

4H), 7.71-7.63 (m, 4+2H) 7.69-7.73 (m, 2H), 8.09-8.11 (m, 2H), 8.226-8.28

{m, 2H); '

Fi % FD, mle(%): 701.9 (100%), [M'T:

UV-VIS:  sBH  Amax = 340 nm;

F K (&® ¥ ( %k BE-6molll), 411 nm (s = 45000);
KA ) sk, &%, 10 mg/ml, 1000 rpm:

428 nm;

IR(KBr): vicm ' 3069, 2059, 2850, 2223, 1550, 1506, 1460, 1156, 1121,

756, 577;

E N ,

£ 0.1M TBAHFP/THF, (Fc/Fc'), 100 mVis: E'4p = -1.839 mV,

E%15 =-2108 mV.

(t—BuPD) ,NTrp &5 4~ A%
LA 250 6, 11-—FE -5 12-=4,-5,12-4F benzeno JvI¥E &
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4 500ml # & ReA T, 4§ 50ml Z A ¥4 5.9g ( 23mmol ) M E
BB B 4.70g (10.6mmol) 6-EFE-11-FF L5, 12-— % -
5, 12—4F benzeno - v ¥ & 300nl Z A & F 4k F, R AREHE
ATTERRHIR. MBS B RN R BLE, FAEZHEEN
TEFTH. ¥ 10nl Et,0 FmE R4 1onl Bk b, MIFBA
MY EBRBREER B k., AFE, BELER, 535 420 (70%) £6
8 6, 11-R (P EABFH)-5, 12-=4.-5, 12-4 benzeno I x,
FEFE T0nl LK DMSO F, A& 15 54 A5 5g NallCO, —&2 A #
2 100°C. MEBAFREY, WEEALL 50°C HHBA 300m] K &,
MEFHGREN; TR, B3 2.1g (70%) kL E882Y. AR
A BOX LEMELS, 52 1.7g(65%) &M 6, 11-—FEL-5, 12-
= 2.~5, 12-4F benzeno W E L& 5, B.& 272-277°C.

TH-NMR: (400 MHZ/CDCl3):

5/ppm =2.39 (s, 6H), 5.26 (s, 4H), 5.66 (s, 2H), 6.69 (s, 2H), 6.98-7.00 (m,
4H), 7.17-7.19 (m, 4H), 7.33-7.35 (m, 4H), 7.65-7.67 (m, 4H);

IR(KBr): vicm ' 3069, 3020, 2870, 1685, 1462, 1213, 1160, 981, 753, 633,

553.

L) 26: 5,12-=5K,-5, 12-4F benzeno H WX -6, 11-— KBS
-3

£ 11 ok b, # 2.41g (6. Tumol) 6, 11-—Fa A -5, 12-
= &.-5,12-4F benzeno FWE T FREZF £ 200nl 4. 10nl RE
A 30%89 L B A A A 20ml ZAFEk (pHAEH 3) RSB T, £
& Bm-FFmm 1.70g ( 19mmol) B KB4 ( 80wt%) 45 10ml KE%&.
BREWE 208G, MERGEEEERTHERM 00l K, HFhs
AEBLTRELE. AHEHMEELRORRFAY EXLE.

43 2269 BUE M4 100m] 49 3N NaOH ¥ 3t 30ml 2.8 B — k.
BB ARBELIIBERE, HTIEBRRETS, Rk LS EE pH 44
2] 3. MHEREIFDSTE, B35 2.52 (96%) L& 5, 12- =55, 12-4F
benzeno w3 ¥ -6, 11-— KB 654 4, X% 318-323°C,
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'H NMR: (400 MHZ/DMSO):
5 =5.88 (s, 2H), 7.08-7.11 (m, 4H), 7.48-7.50 (m, 4H), 7.57-7.60 (m, 2H),
7.88-7.91 (m, 2H), 13.96 (s, 2H);

IR: vlcm'1: 3424, 3400-2650, 2641, 1695, 1460, 1242, 1208, 766, 566.

LBl 27 5,12-=4,-5, 12-4F benzeno F X6, 11-— 8 = K
8 A~ A%,

EREHA 100n] B REFMF, & 2.4g (6mmol) 5, 12-=F-
5, 12—4K benzeno #®W ¥ -6, 11-— % & &5 /& 1.5n] 5 DMF ¥, Jf
METEREFMo0n] EAKA. B ERALARE, 1554548 K
HE, BRAPYREIDAS N, MEARERARA, Fi 3x30nl %
MR FFAER. MERN SO(RARB IR, FALAREHNAYE
ATIEZW, 535 2.3z (96%) JLEFLEH 5, 12-=4,-5, 12-4F
benzeno JF v % -6, 11-— 2 8t — 4..

L 28 6,11-R (- TEERE-1,3, 478 —=)-2"-%)-
5, 12— = £,-6, 11-4f benzeno 5 v % (tBuPD) ,NTrp #J &~ 2%,

AR RN 200m] H o EmF, ¥ 1.0g (2 55mmol ) 5, 12-=
£,-5, 12-4F benzeno HwW¥-6,11-— KB TERARAE 2nl x5 =
VA FEEEY, i 10nl SHEALRABRK. HLREAF S0, HCI
A, 52HEELAKE, FRREEAEI M. ARETAI DMF
il U EABRE, AP A L aHs (FHE 90°C) B#EF 3 kK, &
Kk 30ml, FEABREN. ARLWAHHEATHEFIGKEHKL
fHMEERE 30nl B, Fiw 1. 1g (5 30mmol) H&|T
AFhvgukeg 20ml R R, BAHWEERAL 2 0, FhHHE
BB 300ml KP, BHEFIANGNRKENTER. KFAGBETHER
EE&4F P, vL 2N HCl FRFEA, &K 100ml, FFvk 100ml K Z%#F.
A AR VA Na,SO, FIp f AR B ERLMFEL. L 1:1 6T H/EE &
L #ELSE, 53 600ng LEBREXLES 6, 11-W (B - (x4
THERA-1,3,4-vE )2 —})-5 12- =56, 11-4K benzeno 9
X, ¥.E 285-288°C ( Tg=165°C).
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LR R
>
LE X J

TH-NMR; 400 MHz/DMSO:
5 = 1.38 (s, 18H) 6.15 (s, 2H), 7.13-7.15 (m, 4H), 7.55-7.58 (m, 4H), 7.63-
7.65 (m, 2H) , 7.75-7.78 (m, 4H), 8.04-8.06 (m, 2H), 8.15-8.18 (m, 4H),
IR(KBr): vicm : 3070-3050, 2960-2868, 1614, 1548, 1495, 1192, 1188,
842, 763;
Fi# : FD, 8 KV: mle: 704.1 (100%) [M'];
UV-VIS: w8l Amax = 318 nm (& = 50000);

% %( % ) (CHaClz: 10°° mol), 433 nm:

XA (K) 1%, &% [1000 rpm], 10 mg/ml,
AEmM =423 nm;
SRR &k
& s 0.1M TBAHFP/THF, (Fc/Fc'), 100 mV/s: E 172 = 2140 mV,
E 172 =-2333 mV (irrev.).
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