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% 317 H " 2.1 Synthesis EM1 4, % - 288 1 JF #H & .0
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hoomE THETHERE - LDEEES  HAETE -
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W oM oE ¥ 8 A fl M 2 % X B Z Tetrahedron
Letters,vol.40(1999).%5 7312 H % H B (& HF)H)F -  iL
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BREEFEREERER AT E MK ERKILRE
W EREREBERZRARIGVES  FETHIBESE
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wrE - B BETAE  BHRHIBEAXTFEITIEEMHEM -
B8 300pum UM THUARER  WERARIAKBETRSERF
FH—28 mmikFlEFE RECEHETIHTURGOSER
By BEOE REITEL K BEERLEINER - LK
o BRI E B N BB R R o ARTR > B B 2 BB B 05 ik Al LA
Bk e 5 AR EEEEPE-E - BN R RE
EHEHE EHEHEEZCEFFHEER HLABETH
& E 93 Bl B A -

AU o BB R R SEMERERE R BEOR DL B
H o6 ook E oy B Rt o B 40 B I 8 R R & B R B R
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W% o R R R RS E RS - Kb BN E R
WM TR KRB T UM M - AR BT
WECH A P - Rk

B R it ch #E b G B0 R LD BB R B A B - M K 5 R
TS T TR - TE > LEEAERGERMNTRE |
BE 2R -

LR RIBEE - A

14 8 % 2-M LB E THE i/l 2.2 54 B & T U
B R B (Grignard)f » R EW ~50C F& 12.3 % 9-1
W ST ME - DLW R R EE - BB 0. (2-W R ) -0-nk W E -
R ZE N OAE N BB BB 2 BSEE RO AR OK - BUE R
BUE Rt AT n o2 BEAS B -1(8.5 5% ) o IH-NMR(CDCI13,ppm) *
7.8(d,2H) ~ 7.2(t,2H) ~ 7.2(m,8H) ~ 6.8(t,2H)

6.4(d,2H)

EHA 2(HERE-2ZEHK)

 11.9 5 2-9R LBt XA THF tp LA 1.7 50 & & & T LU
AR > R ER~S0C FH® 13.43% 2,4-2 2 F -9-1%
WE R S ME - DLE E R - MG 2.4- " 2 H -9-(2-BE AR -
O - Mg By o fF ECAE AN A H /N BB ORR L BE OB cPofn BV K - 1A
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R HE > W/ TMA RS E-2013.8 %) - 1H-
NMR(CDCl,,ppm) : 7.8(m,2H) ~ 7.6(d,2H) ~ 7.4(m,3H) »
7.2(m,2H) ~ 7.1(t,1H) ~ 6.9(s,1H) ~ 6.8(t,I1H)
6.5(d,1H) -~ 6.2(s,1H) - 2.9(m,2H) -~ 2.3(m,2H)
1.4(t,3H)~ 0.9(t,3H)

C2Hs

80
EiaE -2

CaHsg

HEP 3(HBEHEE- 1 EAZEE  #/HAEF-1)

A E-1(8.5 ®)ME 1,2-Z & Lk - CTE 4.5
WEREE 7.5 TRMAENE  UEEREHE - ®HE TR
R BEAS E -1°(13.1g) ° 1H-NMR(CDCl,,ppm) : 8.0(d,1H)
~ 7.9(d,2H) -~ 7.8(d,1H) >~ 7.7(s,1H) ~ 7.4(t,1H)~ 7.3-
7.1(m,5H) ~ 7.0(s,1H) ~ 6.8(t,1H) ~ 6.3(d,1H)

2.5(s,3H) ~ 2.3(s,3H)

. axc
C 0 EHEE —

M B 4K G AT A W (BQ-1)Z & )
ff 23.8 55 2-ALWE X4 THF P HEH 2.2 & 8 & 7 LUK
FifEd > BN ZEW|~50C T8 18.0 5% 9-FBE X fE -~ BLH
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R WA - (2-BEE)I-ER - HHEAEMARFNE
Mo BB AR K - UEZRRER > ®E TR R
KEEE-1(18.5 ) - ARtk BEHEAERE-1(15.8 ")HfE 1,2-=
@kt - S0C T H# 8.6 RALMEHE 14.7 % & fbda XIE
Dl EEEE o BE 2,22 Z8E-9,9- B (1.2 )
c [ L BE R (2.3 )M LR - 60C TE 2.0 3 1-
M -2-ZHE 1.6 i@ A LFRE DUEERERHE - ®HY
T Fror 2tk & ¥ -1(1.5 % ) o 1H-NMR(CDCl,;,ppm)
9.4(d,2H) - 8.6(d,2H) ~ 8.1(d,2H) - 8.0(t,4H)
7.8(d,2H) ~ 7.8-7.6(m,12H) ~ 7.4(t,2H) ~ 7.2(t,2H) »
6.8(d,2H)

BB S A6 M AT £ W (BQ-2,3)Z & K
ANz HEMY 4 HEBXE  DIEERH
815~k Fr o BQ-2 &k BQ-3 -

BQ—-2

BQ-2 : IH-NMR(CDCl,,ppm) = 9.39(d,4H) - 8.72(d,4H)

8.27(d,4H) ~ 8.03(d,4H) ~ 7.84-7.55(m,24H)

_40 -




572993

%~ #ERA (39)

7.32(d.d.d,4H)

BQ-3 : 1H-NMR(CDCl,,ppm) : 9.36(d,3H) ~ 8.72(d.d,1H)

8.66(d.d,2H) ~ 8.24(d,1H) ~ 8.23(d,2H) - 8.12-
8.03(m,6H) ~ 7.87-7.49(m,21H) ~ 2.46(s,3H)
B 6(JF W AT AW (Phen-1)Z & B

g AEE-1"(5.0%) EZ@LHEH ~ 60C FTH 5.2 % 8-
B B -7-mEMREE - 5.0 EHRMHNE - LEZER - ¥
& Tt B R &Z Phen-1(5.8 3T) °

IH-NMR(CDCl,,ppm) : 9.2(d,2H) -~ 8.8(d,1H)
8.5(d,1H) ~ 8.2(m,3H) ~ 8.1(t,2H) ~ 7.9(t,2H) ~ 7.7-
7.5(m,8H) ~ 7.4(m,1H) ~ 7.3-7.2(m,5H) ~ 7.1(s,1H) >

6.8(t,1H) >~ 6.5(d,1H)

B B 7(JE MUk AT E Y (Phen-2)Z & )
o205 FPM KA L 2.08 mAMKE - 1.22 2EFRAL
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BEmA 100ZA 1,2-Z8ZkF > EERTRE 1.5 /MK
BB O70C TRE 20K DEEREERS 1.03 X -4
Bi 2 P9 2% & B f£ o IH-NMR(CDCl,;, ppm) @ 7.86(d,4H) »
7.35(d,4H) ~ 7.24(m,10H) -

ff 1.0 % bt — ZEEHE P FEFLe/E Z B F » 60C F
B01.06 % 8-fEE-7-BOUMKE - 1.0 GEMALHRE - L
ok HE - W& T @ AR Z Phen-2(1.21g) - IH-
NMR(CDCly,ppm) : 9.21(d.d,2H) - 8.31-8.19(m,8H)
8.07(d,2H) ~ 7.76(q,4H) ~ 7.62(d.d,2H) ~ 7.50(d,4H) »

7.39-7.20(m,10H)

4 [;]
a

T Bl 8 (FE BEWKAT AW (Phen-2)Z & L)

o255 2,20 - B E - 3.9 % 3-2 B K R
21 TR OM B EE N - 0.37 B (=K E B (o)A 200
Z2HF 1L 2-ZHEEZKEF > EERARBRATE R 10 /NEF
H#ETH RKMEAKE > DHEKEHRES 0.57 3 2,2°-

(3-Z B Be R BB 2K « F 0.57 e ik £ B 2 88 45 — 1€ fe
~60°C T8 0.63 5 8-f & -7-BOkHE - 0.6 7% @ % 1k &
ORE -~ LLE BB - B8 Tl iR Z Phen-3(0.76g) © 'H-
NMR(CDCl,,ppm) © 9.20(d.d,2H) + 8.43(d,2H) -
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8.16(d.d,2H) ~ 7.79(d,2H) ~ 7.61-7.26(m,18H) »
7.17(t,2H) ~ 6.77(d,2H)

H M B O (JE Wk T4 W (Phen-4)Z & )

2.5 7 6,6 - (ZHREBEMBEAE)-3,3,,3,3-UH
o1, 1-BE B 2.2 R A-ZEMEXREME - 12 2
M BREEE SN - 0.40 EE(ZHEEBHOE(O)MA S0 I HE
30 B ZEBIREABEY > EARKARAPEHK 12 M
CHETHABAENE DEXRBEHEES 1.5 w 6,6°-%
(4-Z B B H)-3,3,3" 3> -UBEHE-1,1"- 8k &K - &
1 .50 B - ZMmEBE _@EHiESD - 60C TH 0.90 3% 8-
Ho7-EmMHRE 0.9 RALHERE  DUE®EEH - KR
T 3t B ;& & Phen-4(1.40g) o 'H-NMR(CDCl,,ppm)
9.21(d,2H) ~ 8.35(d,4H) ~ 8.25(t,4H) ~ 8.09(d,2H) -
7.80-7.59(m,12H) ~ 7.34(d,2H) ~ 7.24(d,2H)

2.46(d,4H) ~ 1.52(s,6H) ~ 1.46(s,06H)
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MBI 10(FE B UK AT 4 ¥ (Phen-5)Z & B )

B 4.07%mHWMm - 3.3x&EALE - 2.0Z2FKSEMA 200
Z2F 1,2-Z &Ik EEBRTE 1.5 /NFF -~ B 60
CTRE 6 /i DEERERHERG 3.26 = 2BERNK
o ffl 1.4l W =ZZEMERE —EHEP - 60C TH 1.50 %
B-F B -T-EBWRE - 1.5 RE AR E - LI EREE
B8 Tt ff )R & Phen-5(1.32 3% ) °

Phen-5

Bhefl 11(FERBEMATE Y (Phen-6)2 & )
ff 1.52 % 2,2°-ZZBEE-2,9 -3k E - @EHEP - 60
CTE 1.31 % S-fcHE-6-EmmMKE - 1.0z & &k NE
- UE R EE - ®E TR Z Phen-6(0.29 @) o 'H-
NMR(CDCl,,ppm) : 9.57(d,2H) ~ 8.99(d.d,2H)
8.57(d.d,2H) ~ 8.11(d.d,4H) ~ 7.98(t,4H) ~ 7.84(d,2H)
7.81(d,2H) ~ 7.61-7.56(m,4H) ~ 7.45(t,2H)

7.18(t,2H) ~ 6.84(d,2H)
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‘ 0

=il 12(%%@5’%%(TPM-dNTR)Zé)ﬂZ)
¥ 0.77 mERA 7T REH HAERSN 2B ENDERE
I “ kg ~ B 0.51 58 2-AEE@mE - 0.76 © & &
fh#f I HE ~ DI R E ~ 8 E TNt/ & TPM-dNTR(0.82
W ) ° 'H-NMR(CDCl,,ppm) = 9.12(d.d,2H) -~ 8.27-

Phen-6

8.16(m,8H) ~ 8.00(d,2H) ~ 7.49-7.44(m,6H) ~ 7.34-

7.23(m,10H)

72 c » TPM-dNTR

"B 13
WA 150nmITO B H B & K 2 B3 E R (JERE (k)
L 15Q /0 BEBFRAER )V 30x40mm > #1780 X K

P

"

FE - BERTAMWERSUAER  "HEkw EMH(FHF))CES
W 1S Ak DEBMmAKERE o Ak LENREER
W 1S ok CHAREBRRERE 1S 9 T LR
i 5% H M 7Y B JT 1 AT UV- R &R - REMNEZX
EHERN FEEBANZAEETEELAE 1X10°Pa LT - &

M Bk 10nm fEBE —EFEAHRE Z WK
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# (CuPc)ZE 8 ~ M SOnm EBH - ELBBEZ NN -
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mE - B4 BHEBEEE S E S (88K )R
(ITIY(AlQ)YTEB X # B ~ M 2,3,5,6-THEE-9-(2-F
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AR A BEMES 1.0wthF - £EEREE 25
S EE 25nm EEFSETWMEE 2 T AR ETMI
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X5mm 2T c BTREBL BT HEMB 6.07eV- 4 F
BE 672 WHEEBEES 219C - B &L IEES 352C
BB TLEMS 5.78eV . BBHIEF LM Tk E M
B 0.29eV- HEBLITHEZ 10V - I EE - LLS S B 6
EB 523mm SBEMEBSEERNEROBL  BRTES
38000cd/m?> M H » B/ LT H BERLHE 500 MNFRLZ
G R ERE RS 0% HBIENRLE

It & pl 1

B Al (FBETHAEN > HEBE 13 x2MHE
o oBL{E 25 S L o Algd L BT MAEME 5.7%9eV - O F &
£ 459 WM E B EERS 180C - B HE LML 10V I
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MER - UBXFEERES S23nn 2BHEMEBE EERSG
B Er - B EERS 6000cd/m? -
tb # B 2

B R 2,9- " R -4 ,7-Z K E -1,10-E B Wk (BCPHIE R
Er@mREN  HEBA 13 T2MHEMBEERFLETH -
BCP v Bt T BEME 6.2V 2 FTEH 360 WHEBRE
B 77°C - HaZ®otm Ml 10V 4 nE B - DL&EOE g R
B S23nm CBHEMABSEEUBHKARFL FAXTER

12000cd/m? - $K 1 > B T BEERLR S00 MR LZ
M EEREERS S0 B E EEWHEFER -
= el 14

BRSSO EEEE 20nmd, 4 -8 (N- BB E
(CBPYBE 2 (2-F E Mg )HEE W (Ir(ppy))Z R E Y (S
AWM E R Swih)sh - HE A 13 5T 2 A R AF O
T - HEBXTHL 6V AMER - LBELKBERER
S15nm Z AV B ERERREHRORNL  BUXLRER
1000cd/m? « &% AW ZEF @ EMHB T M A LM H
ZIEHE R A A SR -
&M Bl 1S |

bR N AT R EMI fERFOLM B > BE A 13 5T
EAHRMBEERETH - BZFXITALL ISV S mERE -
DL& 6 W 3 K B 463nm 2 EM1 5 B #E L 15 M 0 8 08 ~ 3%
St 5% E B 8000cd/m’ s HAFHCBE TR EM B DR
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BT HEFEERRWHERE -

EM1

"Bl 16

BBt BEH O BEA 1,4- "8 -2,5-%(3,5-ZHEFHE
)-3,6-% (4-F K E )M OE [3,4-c]H K (DPP-1)F B £ M
B EREES TR 2 EM2 BEME - BB EN NS
1.Owtd FH X ESEE 15am 4 - B H 6l 13 55 = H FH
BME oL oL -

EM2

It #& 1 3
B A3 EBE FW RGN 0 HEME 16 52 HA
% F % OL T fF -
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" 17

B E A 8 Frorn & Phen-3 fER & F & @EHN
FHE 16 T HEAMBERLETH BEFRREIHET
WEBEBMEB 6.14eV - 5 TEH 663 WHERBBEER 150C
" it ] 18

B {5 1,4-:m-2,5-%(4-$%%$%)-3,6-%(1-%%
EOVBLmE [3,4-cIHE M (DPP-2)E R E M B4 - HE A 16
56 & M [ B fE 3ok T
® il 19

M A 1,4- " ER-2,5- 2 F B OB -3,6-% (1-3 &) E
[3,4-c]HL B (DPP-3)fE B EM K4 - HERH 16 5 = H
& i B 1F F Ok T e
" e Bl 20

B fE R 1,4- @ -2,5-% (4-ERNEFHE)-3,6-%(1-
2O )L 0T [3,4-c )0 B (DPP-4){E B £ M K4 0 B E HE Bl
16 58 % 18 [ i 8¢ {F 38 5% T 1 -

" A 21

B R 1,4- "W -2,5-2 Z % -3,6- % (1-3 5oL
[3,4-c)mt ™ (DPP-5){E B ¥ # % - @ H T ui Fr o8 EM3 {F %
2 MM R AL B BB 16 52 & MH A B PF O T e
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EM3

" B 22

B oA 1,4-Z"Fd-2,5-% (4-FHEFXHE)-3,6-%(1-(4-
2 3 ) E )M nE [3,4-c)BL (DPP-6){F B £ # K 4t~ H
MG 21 58 % AH A B IE RO T -
ABHZETRAMBERRLEBRE L TH CERH 16
~ CKERME 1LFR - c HAFAAZHZCEFBAEMH
AR EAaME  SREIHLOFE -
" B 23

E BB S ERAEES 4 2 BO-1 MFR EMHKE - &
Fo4,4-—" % -1,3,5,7,8-04HF 5 -4-H -3a,4a- = B F &0kt
(PM-D)IFBB#MME - REBHIRERS 0.5vt%> & 7 &
B AE [F M O BQ-1 4b > EEER M1 13 58 & AH [ (E O
T - BB T AL LIV Z 4 E R - DL g KR
B 519nm ZBEMBEBEE TS KOEYX  BLREES
8000cd/m? e

" it f 24

HEEMEBEAB MG BE KA 13 MHEMET -
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A~ HPARA (65)
x 2(#)
e
Yk EL Jtff
BTHRE IpzZ | o | BR | REGER) | BCE | R/REE | #t@|
Mw |Tg(C)| IpleV] | [eV] [nm] [cd/m2] | [cd/A] (%)
459 | 180 5.79 8 | 615,535
# 523 | 20000(10V)
#L 618 7500(14V)
609 | 112 5.97 | 0.19 | # 513 5000(10V) 70 58
459 | 180 5.79 | 0.01 | # 513 3000¢10V)
360 | <717 6.20 | 0.42 | # 513 8000(10V) <50 B 2
609 | 112 597 | 0.32 | & 477 3500(15V)
609 | 112 5.97 | 0.18 | 4L 629 8000(14V)
670 | 165 6.09 | 0.30 | L 629 9000( 14V)
459 | 180 5.79 0 % 629,535
5k 536 4000(10V) 75 HE
689 | 197 6.09 | 0.30 | # 530 20000 >80
689 | 197 6.09 £L 630 10000 >80
689 | 197 6.09 BE 460 10000
689 | 197 6.09 #L 610 10000
459 | 180 5.79 KL+
689 | 197 | 6.09 #L 625 10000
689 | 197 6.09 #L 635 10000
689 | 197 6.09 Al 629 10000
689 | 197 | 6.09 L 615 10000
689 | 197 6.09 fL 620 10000
689 | 197 6.09 KL 615 10000
677 | 175 6.11 0.32 | # 530 20000
677 | 175 6.11 #T 630 10000
677 | 175 6.11 B 460 10000
677 | 175 6.11 #L 610 10000
677 | 175 6.11 A 615 10000
67 -
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17. 21

R34 c R24 (2)
R33 R32 R26 R25
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R30 R28
R29
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RXHAHE (FH2 44 Material for Illuminant Element and

[l1luminant Element Using the Same

The present invention relates to an illuminant element in which
an illuminant material is presented between an anode and an cathode,
and the illuminant element generates light by electrical energy and
comprises at least one compound of (a) to (d),

(a) a compound having a plurality of 1, 7-phenanthroline skeletons,
(b) a benzoquinodine derivative,

(¢) a spiro-compound represented by formula (1)
F?
F(
R1

R11 4

wherein A' and A? are each selected from a single bond, an unsubstituted

(1)

or substituted alkyl chain, a ether chain, a thioether chain, a ketone
chain, and an unsubstituted or substituted amino chain, but A'= AR 2
represents carbon or silicon, R' to R'® are selected from hydrogen, an
alkyl group, an cycloalkyl group, an aralkyl group, an alkenyl group,
a cycloalkenyl group, an alkynyl group, a hydroxyl group, a mercapto
group, an alkoxy group, an alkylthio group, an arylether group, an
arylthioether group, an aryl, a heterocyclic group, a halogen, a
haloalkyl group, a haloalkenyl group, an haloalkynyl group, a cyano
group, an aldehyde group, a carbonyl group, a carboxyl group, an ester
group, a carbamoyl group, an amino group, a nitro group, a silyl group,
a siloxy group, a ring structure formed with adjacent substituting

groups,

_2b_
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(d) a tetraphenylmethane derivative represented by general formula (2)

19
R18 R R20
R!7 21 -
R35 R36 R22 R23
R34 < > C < >R24 (2) d
R33 R¥? R% R25
R31 R%
30 28
R R29R
wherein R17 ~ R36 are selected from hydrogen, an alkyl group, an "

cycloélkyl group, an aralkyl group, an alkenyl group, a cycloalkenyl
group, an alkynyl group, a hydroxy!l group, a mercapto group, an alkoxy
group, an alkylthio group, an arylether group, an arylthioether group,
an aryl, a heterocyclic group, a halogen, a haloalkyl group, a
haloalkeny! group, an haloalkynyl group, a cyano group, an aldehyde
group, a carbonyl group, a carboxyl group, an ester group, a carbamoyl
group, an amino group, a nitro group, a silyl group, a siloxy group,
a ring structure formed with adjacent substituting groups, with the
proviso that at least one of RI7T~R36 is selected from a substituting

group represented by general formula (3)

—X—Ar (3)

wherein X represents a single bond or is selected from

—(CH 2)— —0— —Ss—
n

, Ar represents a fused aromatic ring or a heteroaromatic ring, X
represents a phosphorus oxide when Ar represents an aromatic

hyydrocarbon or heteroaromatic ring. and n represent a natural number. v

“ZC‘
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