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Hep.

1— BHEHEER

2— FABRHE dTO)

3—  HRTFEHE

4—  RXE

5—  SRBEERE

RABAXAERARENER FARSIREA/NS FTHMBEAEY, o
URAEMWETEEN T EEERTHERES. DB NERBEAIREKK
BhHTERELAESE2NEBEHEEL L, NTREMENBBUR B

AR R E N AT EBRR N, BARGEKHAS518nm,
EEGE, B1-EMUMIBANSELR, ERINBE0VTEERAERENL
4500cd/m’,

THRSE L H—PEAERYE, KPaag3-S5E-N-IAHEWM3e-—
HIE-N-BUCHMA S T 2% ik (S. F. Zbang, et al., Dyes & Pigments, 1995,
27(4),287) , {BRFHARGIERARRTFER.

L a1
R TF BB S TR SYNACZ- 15 K

SR S= e we

7F 50ml = O8RS, A 0.28g N-UKME-1,8-25FF (0.99mmol). 0.25g 3-&
HN-ZEMEM (1.19mol) M 10m] Z —EEHPE, S5EP TiHER 12h,
T EHEBTKZEES R, BHE 024g, =E 53%, mp>270C. IR(KBr):
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3030, 2930, 2910, 1700, 1650, 1585, 1490, 1450, 1360, 1340, 1230, 800, 780, 760,
730cm™. 'H-NMR(DMSO): 1.36(t, J=7.0Hz, 3H, -CH,CH,), 1.64(t, 2H, piperidine
ring), 1.84(m, 4H, piperidine ring), 3.23(m, 4H, piperidine ring), 4.50(q, J=7.0Hz, 2H,
-CH,CHy,), 7.20(t, J=7.4Hz, J=7.5Hz, 1H), 7.36(d, J=8.2Hz, 1H), 7.3%(d X d, J=8.5Hz,
J=1.7THz, 1H), 7.48(t, J=7.3Hz, J=8.2Hz, 1H), 7.66(d, J=8.2Hz, 1H), 7.70(d, J=8.5Hz,
1H), 7.85(t, J=8.2Hz, J=8.5Hz, 1H), 8.10(d, J=2.0Hz, 1H), 8.12(d, J=7.1Hz, 1H),
8.42(d, J=7.9Hz, 1H), 8.47(d, J=8.2Hz, 1H), 8.50(d, J=8.3Hz, 1H). MS(EI 70ev) m/e:
474(13.399%) [M'+1], 473(32.088%) [M'], 263(10.204%), 180(5.591%). Found: C
78.03%, H 5.43%, N 8.94%. Calcd.: C 78.63%, H 5.75%, N 8.87%.
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SRS S twe

PL 3-EE-N-CEMMAE LS 1 K 3-EEN-ZEMER, HEeEXH
#i1 48R, SR

m.p. 244-246°C. IR(KBr): 3030, 2930, 2900, 1700, 1650, 1585, 1490, 1450,
1360, 1340, 1230, 800, 780, 750, 730cm™. 'H-NMR(CDCl,): 0.89(t, J=7.0Hz, 3H,
CH;-), 1.35(m, 6H, -(CH,);-), 1.75(t, 2H, piperidine ring), 1.92(m, 4H, piperidine
ring), 3.28(m, 4H, piperidine ring), 4.33(t, J=7.2Hz, 2H, NCH,CH,-), 7.21(t, J=7.6Hz,
J=5.9Hz, 1H), 7.24(d, J=10.45Hz, 1H), 7.37(d Xd, J=8.5Hz, J=2.0Hz, 1H), 7.42(d,
1H), 7.46(t, 1H), 7.52(d, J=8.6Hz, 1H), 7.72(d, J=7.40Hz, 1H), 8.03(m, 2H), 8.46(d,
J=8.4Hz, 1H), 8.59(d, J=8.0Hz, 1H), 8.65(d, J=7.2Hz, 1H). MS(EI 70ev) m/e:
529(47.733%) {M'], 458(71.099%) [M’'-C,H,], 263(34.910%), 179(41.252%),
43(85.257%) [C,H,'], 41(100%). Found: C 79.01%, H 6.47%, N 8.12%. Calcd.: C
79.38%, H 6.66%, N 7.93%.
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PL 3-FE-N-FTEEMWAECHE 1 i 3-EEN-ZEHEW, He 558
%1 48R, GHRWT:

m.p. >270°C. IR(KBr): 3030, 2960, 2630, 2900, 1700, 1650, 1580, 1490, 1460,
1380, 1350, 1220, 800, 780, 720 cm’. ‘H-NMR(CDC&S):I 75(t, J=6.0Hz, 2H,
piperidine ring), 1.92(m, 4H, piperidine ring), 3.28(t, 4H, piperidine ring), 5.56(s, 2H,
-NCH,Ph), 7.26(m, 7h), 7.33(dXd, J=8.5Hz, J=2.0Hz, 1H), 7.42(m, 2H), 7.50(d,
J=8.5Hz, 1H), 7.72(q, J=8.4Hz, J=8.4Hz,1H), 8.01(d,J=8.1Hz, 1H), 8.06(d, J=1.9Hz,
1H), 8.46(d Xd, J=8.5Hz, J=1.1Hz, 1H), 8.57(d, J=8.0Hz, 1H), 8.64(d Xd, J=7.2Hz,
J=1.1Hz, 1H). MS(EI 70ev) m/e: 536(8.693%) [M*+1], 535(19.2%) [M*], 263(29.7%),

179(9.459%), 91(100%) {C,H,CH,"]. Found: C 80.18%, H 5.49%, N 7.89%. Calcd.: C
80.72%, H 5.45%, N 7.84%.
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£ 50ml BI= ORI 0.5g NN-Z B %-1,8-Z&F(2.07mmol). 0.53g 3-
HEN-ZEHMQ.5mo)H 17ml Z_EERFl, EESHEP FTMARER 120,
g, EUHITKZEES R, BEE 0372, E 42%, mp>270C. IR(KBr):
3030, 2980, 2960, 2900, 1690, 1650, 1580, 1490, 1360, 1240, 1180, 1140, 780,
740cm™. 'H-NMR(CDCL,): 1.48(t, J=7.2Hz, 3H, -CH,CH,N-), 3.15(s, 6H, -N(CH,),),
4.42(q, J=7.2Hz, 2h, CH,CH,N-), 7.17(d, J=8.2Hz, 1H), 7.22(t X d, J=8.3Hz, J=7.4Hz,
J=1.0Hz, 1H), 7.38(d X d, J=8.5Hz, J=2.0Hz, 1H),7.41(d, J=8.2Hz, 1H), 7.48(tXd,
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J=8.2Hz, J=7.0Hz,J=1.0Hz, 1H), 7.56(d, J=8.5Hz, 1H), 7.72(q, J=8.5Hz, J=8.5Hz,
1H), 8.03(d, J=8.1Hz, 1H, H), 8.05(s, 1H), 8.51(d X d, J=8.5Hz, J=1.1Hz, 1H), 8.56(d,
J=8.2Hz, 1H), 8.65(d Xd, J=7.2Hz, J=1.1Hz, 1H). MS(EI 70ev) m/e: 434(21.934%)
[M*+1], 433(55.976%) [M"], 419(10.431%) [M*-C,H], 418(23.084%), 223(34.880%),
208(13.375%), 180(15.266%). Found: C 77.63%, H 5.94%, N 9.38%. Calcd.: C
77.58%, H 5.35%, N 9.69%.
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PAS-EE-N-CEMRMAAH L HEF 4P A 3-EE-N-ZHERM, RnF:

m.p. >270°C. IR(KBr): 3030, 2960, 2930, 2900, 1695, 1650, 1580, 1490, 1460,
1360, 780, 750, 730 cm™'. '"H-NMR(CDC,): 0.839(t, J=7.0Hz, 3H, -CH,), 1.34(m, 6H,
-(CH,);-), 1.91(t, 2H, -NCH,CH,-), 3.15(s, 6H, -N(CH,),), 4.33(t, J=7.2Hz, 2H, -
NCH,-), 7.16(d, J=8.2Hz, 1H), 7.21(t, J=7.3Hz, J=7.4Hz, 1H), 7.37(dXd, J=8.5Hz,
J=1.0Hz, 1H), 7.42(d, J=8.2Hz, 1H), 7.47(t, J=7.7Hz, J=7.3Hz, 1H), 7.54(d,
J=8.5Hz, 1H), 7.71(, J=7.8Hz, J=7.9Hz, 1H), 8.02(d, J=8.0Hz, 1H), 8.04(d, J=1.7Hz,
1H), 8.50(d, J=8.4Hz, 1H), 8.55(d, J=8.2Hz, 1H), 8.65(d, J=7.1Hz, 1H). MS(EI 70ev)
m/e; 490(100%) [M'+1], 419(67.613%) [M'-C,H,,], 223(11.464%). Found: C 78.69%,
H 6.70%, N 8.14%. Calcd.: C 78.50%, H 6.38%, N 8.58%.
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m.p. >270°C. IR(KBr): 3030, 2960, 2940, 2900, 1695, 1650, 1580, 1490, 1460,
1360, 780, 750, 730 cm. 'H-NMR(DMSO): 3.14(s, 6H, -N(CH,),), 5.75(s, 2H, -
CH,Ar), 7.27(m, 7H), 7.37(d X d, J=8.6Hz, J=2.0Hz, 1H), 7.49(t X d, J=7.3Hz,
J=1.1Hz, 1H), 7.72(d, J=8.41Hz, 1H), 7.72(d, J=8.41Hz, 1H), 7.75(d, 8.7Hz, 1H),
7.81(q, J=8.5Hz, J=8.5Hz, 1H), 8.15(d, J=2.0Hz, 1H), 8.17(d, J=7.9Hz), 8.39(d,
J=8.3Hz, 1H), 8.50(d X d, J=7.2Hz, J=1.0Hz, 1H), 8.79(d X d, J=8.5Hz, J=1.0Hz, 1H),
8.50(d X d, J=7.2Hz, J=1.0Hz, 1H), 8.79(d X d, J=8.5Hz, J=1.0Hz, 1H). MS(EI 70ev)
m/e: 494(69.857%) [M*-1], 223(74.880%), 91(100%) [C;H.CH,"]. Found: C 79.52%,
H 5.38%, N 8.59%. Calcd.: C 79.98%, H 5.08%, N 8.48%.
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ESOmI= OEM ., MA026g 3,6- ~HAE-N-FTEMMK (0.90mmol) .
0.50g NN-WRUEHRE-1,8-Z5EF (1.8mmol) K1TmiZ _FBEHARE, E5FPTRM
15h, I3, EUHHZ_HAPRELSSR, 5041g =5H, E62%, mp> 270
C. 'H-NMR(DMSO): 1.66(t, 4H), 1.83(m, 8H), 3.23(t, 8H), 5.80(s, 2H), 7.29(m,
1H), 7.34(dxd, 4H), 7.36(s, 1H), 7.45(dxd, J=8.96Hz, J=1.93Hz, 2H), 7.82(m, 4H),
8.12(d, I=1.93Hz, 2H), 8.40(d, J=8.16Hz, 2H), 8.46(dxd, J=7.31Hz, J=8.56Hz, 4H).
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FESOmI= MR, IIA0.30g 3,6- —HEE-N-FHEMM (1.1mmol) . 0.50g



NN-ZBHE&E-1,8-Z/ (2.1mmol) M17ml Z. —WH R, F5FP TRMIS
B, I, WUHHZ_ERARRMES S, §033gM™6M, ~R47%, mp> 270
‘C. 'H-NMR(DMSO): 3.12 (s, 12H), 5.81 (s, 2H), 8.57 (d, J=8.52Hz, 2H), 8.49(d,
J=7.23Hz, 2H), 8.38(d, J=8.28Hz, 2H), 8.13(d, J=1.84Hz, 2H), 7.81(m, 4H), 7.42(d X
d, J=8.62Hz, J=1.84Hz, 2H), 8=7.27(m, 3H), 7.38(s, 2H), 7.36(d X d, 2H).

59

DR T2 BN S FH M BN EYINACZ- HE A BBUR M AL
HEMBIFAMBBRARE, SEOMHEENSHT:
B4t & //TTO//CuPe(10nm)/TPD(10nm)/ NACz-1(30nm)//LiF(7nm)/AlLi;

BHHERFWNT: EAXABEERSNOITORE, HEMH 42000, #
HRIAR (0.28cm®) RANEBERXALTHEEZERS (ZZEH1x10"Torr
), HFTPDANN-ZHE T, CuPchiEBE, BF/UEMER. B4NE
R &% (Tenco Alpha-step 500) #{xE, HEH R IEERZHAPTI QM13EI{X
WE . EWBNEEN20VE, HKABURAEE KR NEKAS18nm, EHEHE
NACz-1/91,8-F B B DhAE A IE R O, RAFTEIEE R, X F4500cd/m’,
RAME R0 Im/W, HREREA400mA/cm’. BT8P ESER LT,
KA ERAERFTE100 cd/m’Lh .

sEHEFI10

AS IR T W% thae A8 9 FH B S YINAC- 1E A B BUR KL, &I
HWE2FRIBBE ARG, EENMEREHSHIT:
B 84 E//ITO/ NACz-1(83nm)// LiF(7nm)/AlLi;

FHERF RRR R UL 9. ERIBER20VE, HBBUREE
KENBEEH5220m, REEK, EFI3500cd/m?, KHHERH0.85 Im/W, B
F B AH250mA/em®, BB IT48/NEHELE RIS R AR ETREERFTEID cd/m’
7

SEHEI]
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CABCIE T % ShRE A0 7 T i B4k S YINACZAE A R BUR Yo i et I
ZWME2FURABRB R R, SENMEREHSENT.:

EFEHE/ITON NACz-4(110nm)// LiF(7am)/AlLi;

BB R MR MLHF9. EWBIBEN4VE, HEBREE
KEABFEKA520nm, BELH, X81200cd/m?, KAMEH025 Im/W, B
% R 120mA/om’ . BRHALTANELELNE, RAREELERAE100
cd/m’EL k.

L 12

LA T2 TR M 4 F HL B BUAL S YINACZ-THE A s BUR Je b a6l
ZFWEFROEBR SN, SEOMERENSHWT.

BB R/ITO/ NACz-7(100nm)/ LiF(7nm)/AlLi;

[EGHERT AR L R, ERBNBEAH20VE, HABUR IS
KEAEK HS5220m, SEEK, K£F4800cdm’, EHHMENRH08S Im/W, HHR
FEA400 mA/em’. BHETRINESRET, KARENREFEL0
cdm’Cl k.
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