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R o sithdge] HAE AMR8l) HEled distyrylarylene W91 Z¥ele 22 AYUEE 4.4-
bis[ 2- (4-methoxyphenyl)-2-phenylvinyl jbenzene (1)3} 4,4 -bis[ (3,4,5-trimethoxyphenyl)
vinyl]benzene (2) 12]1 &z} HFAE (3)-(6)& IIA. ol @ @A B xgd ¥,
B2 7], 333 W& 22]3 366 nme] A Al A% FLF 2¥EYHE AR oY HF
sishiste 2R84 ). TCPO/H,0,/s0dium benzoate& AFE-% 3}shitadol A distyrylarylene
99 E /A E =Y AUEET FHAEY 3 e P 29EY D23 PG WS AHE
da FABE . b 433~440 nme] g Ad FHAHA A dFE woFEc). 3
ge Y 27] 9 5400~5000 med/m?e] AAE BHoiFglon 308 22lm 142 Fd
1200 med/m? 28] 28~30 med/m2e] WBN71E Z2 HaFo] AN 2A L4 B
59 th

ABSTRACT : Distyrylarylene-containing model compounds, 4,4’-bis[ 2-(4-methoxyphenyl)-2-
phenylvinyllbenzene (1) and 4,4™-bis[(3,4,5-trimethoxyphenyl)vinyl]benzene (2), and poly-
mers (3)-(6) were synthesized for a chemiluminescence fluorophore. The UV absorbance, fluo-
rescence excitation and emission, photoluminescence as well as the chemiluminescence char-
acteristics of the model and polymeric fluorophores were measured. Sodium benzoate cata-
lyzed reaction of TCPO with hydrogen peroxide produced a strong chemiluminescent blue
light emission with 433~440nm in the presence of a fluorophore. The wavelength of
chemiluminescence light was similar to that of photoluminescence and fluorescent emission.
The intensity of chemiluminescent emission showed a 5400~5000 mcd/m? after mixing the
sample and 1200 med/m? and 28~ 30 mcd/m? after 1 hr and 30 min, respectively.

Keywords: chemiluminescence, distyrylarylene derivatives, polymeric fluorophore, photolumi-
nescence.

M B ¥ ouie Az HEokd o 9 2. 3%

bge gAibslsel ¥kgd] o)F) peroxyoxalate&

23254 (chemiluminescence, CL) & #8#3-& o] &% W] w2 o] N=2o] AN EFF
8 Yo Moz Hq¥ 5 o U kg o2 AREJLIC o] Hhgo) o) & BpehutL 1966
e BEhike BB A7t & A2 A4y W Rauhut $o| dioxetandione Z7+#l 7 833

714 Polymer(Korea) Vol 22, No. 5, September 1998



e doldd @& Este A E% TEA B G 54

(fluorophore) 8} A&AE AEE YT oA
B FFAE EE JHE BETUR By
o3 gle] a2 o3y BEE A FPA 2rE
dojuin] P 9] FRo wel W& ggo] 2R
o AR Aol BA A FUA = dolvfmz 7}
3 53 dae HsiMe CL B3A471 2
FAEES 7HAoF Frt

Peroxyoxalates SAd|o| E d| AH 22 2E A4
= o] 33E) ABA o wi2by WPA], TG A&
A7 & gAREE Fo| ttaoh 53] bis(2,4-dinitro-
phenyl)oxalate 212}3 bis(2,4,6-trichlorophenyl)
oxalate o] &AL sedix ALz LA
Ach? McCapras 1,2-dioxetandione Z7H47} 8
A o] ] dolukgo A 3utE ALl ¢
g Az} @@ ¢ (chemically initiated electron
exchange luminescence, CIEEL) wW|7lUZ9) 2}3)
APAkn A F3P 10 198413 Palmers}t 1.9)
FE ATRES FET} AL oHED A" &
ZzlA Lujo]A bis(pentachlorophenyl)oxalate
& AMEEt b el vFES AFst F7H)
24 X349 dioxetanoned A8l F7H 9} Y
BA 9 oA do]#F& A CIEEL #Hgez A4
e oh

sishdage “light stick” Z2g]x oy £447]7]
So -850 AL85ET Qo) &3 £A53 Ho}
dlA A, 7] e A A9 AAgez A}
£51 len, AF LCe HPLCe A&7 AM&
3l dFaE] WEE disd By gErEne 3y
% olIBFE Fo A AEIAE nAHY
PR} 10%] o] 4 Foledl 7l siint.

sheibge] AR EL EE f7] AA SR &
{5= FRANED F5HE 7T Ak 53] /71
AA $% EZE 1x=9 #AAEL (conjugation)o]
2 f7] AVEEZA AZ MEL AT Bdol &
Axle] AdFEI e bl o] & sdpAE 243
W aaHos AME F A& Roln.b zehie
324 @A 9,10-diphenylanthracene, bis(9,
10-phenylethynyl)anthracene, perylene, 128]3
rubrene Fo] AMEE I ArhM FehiFe 94y
WP I8 FHAY Fo =Y F Yod ¥
FA go] FE2A KA AL AAY F den

Folof A229 A5F 1998 94

BgA F27 AR FHH o2 £EH O s
Yz A EEE vz dgE ez & 4 9l
& Aotk E dAFdlAz HA dBe] §71 AAR
3 BEdE2A $453 Y= distyrylaryleneo] ¥3
g FEAE $A3 ojg sEhdge YA A
83 O 4P 54& ARG

4 #

7| 71. 94 x~¥eyge MIDAC Model M-1200
FT-IR #3% 3Z=AE AN FAsi¥d. 'H
NMR 2¥EHE Varian Gemini-2000 spectrome-
terg AMRdle dgivt. 1% A= chloroforme-
fuj23leq 1g/dLe] £H4& Cannon-Ubbelohde
AEAE AMEste 25 ColA A8 Size ex-
clusion chromatography (SEC)+= Waters HPLC
& o83l om 3709 2] (p-Stryragel 10% 103
and 10* A)€ F¥Z 973 chloroform$ &uj
2 A3 94 £4L& Yanaco MT-3, CHN-
Analyzer& AME-3l ot UV 2¥ERS 33
AW EZ:= Shimadzu Model UV-2100S$} Hitachi
Model 650-50& AMR-3ld ZAsYon Lu=
chloroform€ AH&-3l9th 3= 2R ARz s
d4o A Minolta Chroma Meter CS-100& AR
sle] EA3A ). 3L UV spectrometer?)
FYE n3 FEVINE o)Ed Yo PL
2 optical spectra multichannel analyzer (OSMA -
1000, Photodiodes No.1024)E AM&-3lgdon chlo-
roform €4 o 2 W3 ~¥eEYPL A}

Al 2. Bis(2,4,6-trichlorophenyl)oxalate (TCPO)
T ARHY d 2|23 whgol ojsled FAsiP o
benzene &AdA AFAA AMgIHADE 14-
Xylylenebis(triphenylphosphonium chloride)= &
Aol 2R el oJakd PSS H0, (35
%, G3%E, GRE)= NS4S AEL adlz AR
3l9t}. Dibutylphthalate (DBP, YakuriAle] G.R
F) 28l32 dimethylphthalate (DMP, JunseiA}<]
G.RE) AlYEE a2 AHgsinen o ghge so-
dium ¥ calcium hydride® AXR3J F 2Z30 A}
435t WMz UEE (93 %E, GRHF), 3,4,5-
trimethoxybenzaldehyde, 4-methoxybenzophenone,
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4-hydroxy-3,5-dimethoxybenzaldehyde, 4-hydroxy-
benzophenone, 1,6-dibromohexane, 1,12-dibromodo-
decane (Aldrich Chem. Co.) & AAlglo] a2
AMgSHR T,

Distyrylarylene CielF Z3hek= 20 3gHES
B, 37 Fejaad EuA, A4 9] A # A3}
7w 7] & AX5l1 4-methoxybenzophenone (2.11 g,
10 mmol) 28]la 1,4-xylylenebis(triphenylphos-
phonium chloride) (3.50 g, 5mmol)& 50 mL9}
THF/o €& (50/50, V/V) E§&Ho] £33}
¥k o] EEH sodium ethoxide (NEE,
30 mL ; sodium, 0.276 g, 12mmol) £9& 30&%F
gt A3 AEsl Yoloh whg EPEL avtEy
S5A17HEt $HF F dLoz W3NG, wg &
e £ & AF FFRVIZE AAT F oA 1A
BAEE FHTE AH3D dELdA A2
o 29 IRE 1& Ak =8 tE 29 IR
4,4’-bis[ (3,4,5-trimethoxyphenyl) vinyl Jbenzene <
3,4-dimethoxybenzaldehyde ¢} 1,4-xylylenebis
(triphenylphosphonium chloride) & AR&-3lq ]2}
YT WPel slsd s

1: Yield 79%, FT-IR (KBr) 3040 (aromatic C-
H), 2870 (aliphatic C-H), 1640 (C=C), 1290,
1253, 1174 (C-0), 980 (=C-H) em™!; 'H NMR
(CDCl,) 6 7.6-7.0 (m, 22 H, 2 Ph-, 2 -Ph-O-,
-Ph-), 70 (d, 2 H, 2 -C=CH-), 40 (s, 6 H, 2
-OCH3). Anal. Caled for C35H,40,: C, 88.16; H,
5.31. Found: C, 88.01; H, 5.28.

2: Yield 82%, FT-IR (KBr) 3040 (aromatic C-
H), 2870 (aliphatic C-H), 163% (C=C), 1288,
1250-1050 (C-0), 960 (-CH=CH-) cm’; 'H
NMR (CDCl;) & 7.6-7.0 (m, 8 H, 2 -Ph-O-,
-Ph-), 7.0 (m, 4 H, 2 -CH=CH-), 3.90 (t, 18 H,
6 -OCHj). Anal. Caled for C,H,:04: C, 60.65; H,
4.70. Found: C, 60.47; H, 4.59.

Distyrylarylene Te|ff &8 DEXHE2 #H4.
4-Hydroxybenzophenone (9.85 g, 50 mmol) 3} 1,6-
dibromohexane (6.10g, 25 mmol)€ 20 mLe]
DMFd &% ¥ 80 C= 7}g3lgdrh o o po-
tassium carbonate (8.28 g, 60 mmol) &4 37}
T F o] gAg IJFEL BRIAAT. o] FH

716

H 3 9g ERES WA4sln 1LY FF/pe Fo
HAA F 1A AHES ARG Y ES 9
EgollM AZAARs 4AL JF AZT ¥ 4,4 -bis
(benzophenoneoxy)hexane& 4%t}

Diketone (4.78 g, 10 mmol)3} 1,4-xylylenebis
(triphenylphosphonium chloride) (7.0 g, 10 mmol)
& 50mLe] THF/ogkge] &3l o] sodi-
um ethoxide (€&, 30mL ; sodium, 0.28g,
12mmol) #4& 30EFY A3 H3slqd YU
o} ghg EFES agtsie 5AI7HER FHAIY F
Agoz WZtsly 5mle 2% |4E 7idtd F35
ek g EFEELS 1 Lo Bo FAAA 1A
AAEE A9 on chloroformol] £8)38la] o ek
AQAsArh ANEE/E (/12 AT F dojn
FUNEL 3z A= 80=& H/Rl EF4
A 5A17t BR3 HF LER FBA A8E I
t}. Poly[1,6-hexanedioxy-1,4-phenylene-1,2-phen-
ylethenylene-1,4-phenylene-1,2-phenylethenylene-
1,4-phenylene] (3) & LAt I #d & Z3A
poly[ 1,6-dodecanedioxy-1,4-phenylene-1,2-phen-
ylethenylene-1,4-phenylene-1,2-phenylethenylene-
1,4-phenylene] (4)E3} dialdehyde& AH-3 %
NE poly[ 1,6-hexanedioxy-2,6-dimethoxy-1,4-
phenylene-1,2-ethenylene-1,4-phenylene-1,2-ethen-
ylene-3,5-dimethoxy-1,4-phenylene] (5) gz
poly[ 1,6-hexanedioxy-2,6-dimethoxy-1,4-phenyl-
ene-1,2-ethenylene-1,4-phenylene-1,2-ethenylene-
3,5-dimethoxy-1,4-phenylene] (6)% $] 9} v¥]5:%
Wl ofste AUt

3: Yield 69%, FT-IR (KBr) 3040 (aromatic C-
H), 2870 (aliphatic C-H), 1639 (C=C), 1250-
1050 (C-0), 960 (-C=C-H) cm™; 'H NMR
(CDCl3) &6 7.6-7.0 (m, 22 H, 2 Ph-, 2 -Ph-O-,
-Ph-), 70 (m, 2 H, 2 -C=CH-), 40 (t, 4 H,
-OCH,-), 1.56 (m, 8 H, -CH,CH,CH,CH,-). Anal.
Caled for C,gH3,0,: C, 88.24; H, 5.88. Found: C,
88.12; H, 5.88.

5: Yield 84%, FT-IR (KBr) 3040 (aromatic C-
H), 2870 (aliphatic C-H), 1641 (C=C), 1250~
1050 (C-0), 960 (-CH=CH-) cm’; 'H NMR
(CDCl3) 8 7.6-7.0 (m, 12 H, 2 =Ph-0-, -Ph-),
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7.0 (m, 4 H, 2 -CH=CH-), 4.0 (, 4 H, 2 -OCH,-),
1.35 (m, 8 H, -CH,CH,CH,CH,-). Anal. Calcd for
C3H3O6: C, 62.74; H, 5.88. Found: C, 62.58; H,
5.79.

sisjgiyel 88, 4" 24 33E 1(0.1g, 0.2
mmol) 28|32 TCPO (0.50 g, 2 mmol)E 200 mL
9] dibutylphthalated] £33t FFH o Tz
10*M 28]l TCPOS ¥EE 1x107%~5x103
Mz g4 A3y} $8 H,0,(35%, TCPO &
o 15u)) gz AEZMIEE (0.036g, 0.25
mmol)€ 5mL2| dimethylphthalated]] £33l &
el FE7} 25x10¢ Ml &AL AxsAY. A
7] 83 -TCPO €44 10 mLE 3o 30mLe
Pyrex wviald] 3 o]ojA Zuj-misied £9
S5mLE ¥& F AA Eeo s 23g3
2 optical spectra multichannel analyzer
(OSMA)YZ 2H3H. x| 24 We aA
g 4UE AR (30x30x30cm)d] EREA
(Lux Meter)& dX3t F&7 At F A
7188 A& ANl ot nEA 3N &
o§ 2 distyrylarylene ©819] & o] 23] 49 &
Azt

a2 $ IR

29 2eige| 4. Distyrylarylene g ¥ 3=
DEA YPA el ¥ 2, HetFEz B4 9 3§}
2 4AE vndy] 93t =Y JPA HYEE
4,4’-bis[ 2- (4-methoxyphenyl)-2-phenylvinyl Jben-
zene (1) 18] 4,4 -bis[ (3,4,5-trimethoxyphenyl)
vinylJbenzene (2) €& 22z} 4-methoxybenzophe-
noned®}  3,4,5-trimethoxybenzaldehyde&  1,4-
xylylenebis(triphenylphosphonium chloride) ¢}
Scheme 13} zo] Wittig ¥he-& a3t 439
). 1718

DEX YHA 9 g, Distyrylarylene @99} #
A3 dFW A&l hexamethylene  18]31
dodecamethyleneg 71Xl A ¥JANEL &
A&7 438l MA diketoned} dialdehyde 3}31E
1,6-bis(4-benzophenoxy)hexane 8]t 1,6-bis
(4-formyl-2,6-dimethoxyphenoxy)hexaneg %4

#2/0f A223@ A53 19989 94

3 4
HiCO. OCHj
%—@cmw@—cn—cn—@o«cmﬁo};
HCO X=6, 12 OCHs
56
Scheme 2

8l t}. Scheme 29|49} Zo] 4-hydroxybenzoph-
enoned} 3,5-dimethoxy-4-hydroxybenzaldehyde &
1,6-dibromohexane —18]3 1,12-dibromododecane
3} z}2} grgate] AzdQh HE S Ay
diketone % dialdehyde GRAESL 14-
xylylenebis(triphenylphosphonium chloride)$} %
9 3Ee] FY 2ANA Wittig vH2-& 33}
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Table 1. Results and Physical Properties of
Model Compounds and Polymers Containing
Distyrylarylene Moiety

Table 2. Optical Properties and Chemilum-
inescence Characteristics of Model Compounds and
Polymers Containing Distyrylarylene Moiety

n 7, M, M, MWD yield color
- - - - 79 yellow
- - - - 82 white

018 6500 9200 142 69 yellow

0.15 4800 8500 1.77 81 yellow

021 7500 11000 1.47 84  yellow

036 7800 13500 1.71 85 . yellow

D U W N e

Y. QolA FRAEL APz F A2 §
HE EAsl= e 8228 el EFAAA
st A ERx FElz A@Pso HF 2P
2 ¥FA) A8E Ak ddA 29 PEE)
distyrylarylene @98 ¥3§ehe= 2259 8
2 A t§ 237t Table 1o Yeh} gloh

St sEFxE 24 FHAEY serzs
o 2¥EYAAN B4 wW=Ege| 3040, 2870,
1639, 1250-1050 2&]3 960 cm™ RZoA Uehg
on o) Zzt Wk C-H, ¢ C-H, C=C, C-0
ag)x C=C-H {5 & Aot %A 3 4
£ diketone wHEkA|e} vy of 1700 cm™ H9)
A ALY F7 veda gley g F 1§
Wyl 4dd AlEtEom olF Aol AH
C=C W=s} ed~8% C-H W=7} 1639 283
960 cm ol Azt JeldE #AQ¥ & YA =
g g tjdd 3=z 5E HdolR distyrylarylene 3}
AEE EF v UFRE 7T 7 w2
BURNET FANS AYEHS RoF) EH
% RRSRE 13 vast 8 o o] A= 4R
FHA e P29 & A3 Uk NMR 2¥EH
oA A 37} 59 vinyl proton& 7.0 ppm H#2
A YepdE $AF + A

St 2| Bojy. ANE FHAEY &oid g
£84de dREe distyrylarylene 99€ ¥ {3
IEAES FA40] & 92 HHE A Sle
22 oF degd dF &4 $1 astey
chloroform, THF 18)1 1,4-dioxaned)] o] $ 2 &
# sttt §3] chloroformoll: vl $- F L33 e
B F3¥MES HEE chloroformo] 43 &&=
2E-E A3l A28 FM Z/HEE 015

718

uv intensity
pPL* CL! ,
absorption fluorescence atiof
Amax Ex Em Amax Amax lmin 5min
{fhm)  (m) () (om) (om)

358 275 397,419 429 430 100 100

352 358 40 440 443 108 105

351 275 397,419 429 430 119 11

354 275 397,423 430 430 114 108

362 358 440 40 443 123 114
6 360 358 440 42 43 118 110

¢ PL : Photoluminescence. ® CL : Chemiluminescence. ¢ The ra-

tios were determined by the relative intensity of fluorophores
and model compound 1 after 1 min and 5 min.

O o QWO N

~0.36 dL./g AtoldlA & vehl FUom Z3H
F BA5e 8500~13500 g/mol Atololl A ZA 5
on] EARE A7) gL Aoz 34t} Chloro-
form §Ho2RE FW oA AT = &
@3 A el gl FAEAG.

248N BN YA EA distyrylarylene @&
et RUsSE 9 S 2o A e
AT =T BY o o] Mle Frgst
31 FAoll ot 366 nme] A S RAREIA o8
Fretd FE 98 23 B2 o8 BEA
Mg $3ld UV &, 83 o7 (fluorescence
excitation), ¥4 %2& (fluorescence emission) =
dEY agla 33 953 (photoluminescence) AW E
e 4% es 1 9] Table 29 Ueht QL
o =l EN FHAEY A F& A¥EY
9 wA4e &73 A3 phenyl distyrylbenzene T
A8 7K 2URE 19 SPAE 39 45 2F
290 nmoll A A FF B (A0 & RojF= v
9 distyrylbenzene& 7} ¥FAEL 360 nmo
A Jeidar Qlth o= ¥ AdERS] of7) (exci-
tation) ~¥EYF vz & o A Fruge
7 olFe] HULY 275 nm 283 358 nmellA
24z waFa ok, 2y $E 29548 phenyl
distyrylbenzene B9 & A+ 2SR E 13 £

E 37 4% 397 nme} 420 nmollA 2719 Hu)
FrogE HaFe vihd distyrylbenzene g 71
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Figure 1. Fluorescence. (a) Exitation spectrum, (b)

emission spectrum of the polymer 3, and (c) emission

spectrum of the polymer 4.

Intensity(AU)

L L L i s ) i s s " s
280 250 W00 I 46 450 500 S8 0 N ¢ TR
Wavelength(nm)

Figure 2. F luorescence. (a) Exitation spectrum and
(b) emission spectrum of the polymer 5.

= 29 FAE 59 62 25 440 nmollA Fh)e
g #Fe HAe BE 2¥EHS BHAEH. Fig
1o 284 37 4¢] 3% 47] £ ¥E 2¥EHS
BoFa 9len Fig. 248 F/A 59 ¥3 =9
Edo] el vt £ Fu3 2¥EYLS FBA
fAoz dlon 365 nme] A FAA A&
Bt} AdEHLS 430 nm 28] 440 nmof|A F
o $3E A A dEe e FUd. 23 3
3 33 ~¥EYPS PUF (PL) 2¥9EHS o3
Helol fFAMdo] ASE B E 4 U Fig. 349
34 39 Fid 2¥EHo] Ueht gl
siapeial 2%, Peroxyoxalate 33pdsgo] Algx
£ oxalate2] F{d| mElr] sepdge] Al7], B3 x|
A R gAREE Fo| thEA Ve Az §217]
g 7R YR FAVL 7P 58 EEE BYF
7] W&o B AT A= bis(2,4,6-trichlorophenyl)

#F2jof A227 A58 1998 99

8 8
| 1

INTENSITY (AU)

8
1

20—

WAVELENGTH (nm)

Figure 3. (a) Photoluminescence spectrum and (b)
chemiluminescence spectrum of polymer 3.

oxalate (TCPO)& AHE-3i8ith. TCPO= ARAHQY
diAH| 23} ¥l oZ oxalyl chloride®} trichloro-
phenol2 Alg-3ld THF fujolA triethylamine&
acid acceptor2 &l A3 tl. TCPO2} =}4r3}
F2o b o3 FAHE FUA= FBA
w}2br} 50~105 Keal/mole] oz Aoz} dojr}
n2A YFEA HAAE E=A 3 o]z QU8 W
£ WEn k. TCPOY %5+ 1x10%2~5x1073
Me] Q1 Aeo| sehdsge AlLHI gloy £ 4
PAME 1x10°ME AHsiglon] Iitsleie
o TCPO X9 o 1502 3y on dejdat
UEFS & TCPO Fx91/408 3o HES
L L

ey ~vWEYL FY HE A¥EY JEn
By 2" EYT FAE A vERT Qlom
25 Ao 5] ¥ol7t 2F 440 nm F2A 4y
BRI glom Fig. 3¢} 1 dilg HAF1

sishdge] A2HER LS FFELY T uaby
2FEG AF W Al7Ivt Zdde A% JE
vz 2 3stgge] A71g ZA 8 5 e I3
FEHNE 1x107*MojlA 1x10°Me] HeldA
el diiel olEd B WA dEE A
gk sEhggel M FUA L FFA Alole] oz
Ao|AAL A3 o] Futgol 2 FFEH] EFC

719



2739 - ol ¥Y - FHA

2 Yelur] 984 TCPO, H,0, 283 183} §
B 39 FEe A fAEn Agds e
B =& ¥3sie d9sido. Aeda JEE
9] Fx7} b ulx= FGgo A WG] A
71 B A7 Hdigel =gEdtin Zaste
A4g HAET A4 JEFY $5E 714
718 o] Hdighd mEshe A7 #olAn
BE ZAEEE HoAT Yo HuArlEs Foete
e BAFQT. gyl Heldd JEFS
POCL whgoA AAHY =& =d3lomzA] Ho
A &ANE AA & # ded TCPO Fx9 25%
2 AEY o Ad 33 A7e 2YFY. 237
To] ik GAdA ZEAV 2A" e 24
 FAE &¢os B AdgE AU £ AU
£ A 2L zehdge) Arle} B3 &7
& ANEE EFF F oF 5000~5400 med/m2e] A
718 Bo3Fo 308 Fo 1200 med/m? 2e]3 14]
b ¥ 28-30 med/m?e] BN E RAFY. 3}
t}‘Q%“Q‘ kg2 TCPO$t H,0,9) wtg-o 2 Ajzts]
o dRe AT = e FNRY ol B
&7} deld &= e vsie WA B ukgo] &
ojigd & Utk FAY AAAo] A& FoAM Ui
Ae ALY wgos PRI Ex0) EE YPA|
= 55 8% e Hyoz 33hege szt 2
ZHgd}. gy 9 X5y Jda gad
o HAsirse FRrt ot ety Jg ye
Azl vAdoz At Fig 40 28R} 3
Aol Azl wWE zxe Wiyt yeh} Yok
POCL WtgoA AMgse FAadleies 35% 55
o] Aok ARR-37] W B HrlE B adE Wy
£ 8 JAANA Aaseie] o) sl I
A7 AS F U 343 gadd 2gos
A7 A HEE =2 AA Yo &A1
244 & 4 U} Scheme 39 oxalate 3}3Pits3a]
dioxetanenone2] A1} && ¥hg7] 77 vehd 9
o}
24 Y@ e} nEA PPN 9 sehdge) A=
2o E3 ¥ 1837 58 F9A] 43 A8 254
2 vmaie et Table 20 1 Axs} vehd
don ud AYPE 1& 7|FoE YL W 10~
20% 9] LBA71S F718 & £ Sk a8y 58

720

LUMINANCE (med/nf )

0 2 “® P » 100 120
TIME (min)

Figure 4. Brightness-time characteristics of chemilu-

minescence light of a polymeric fluorophore 3.

T Q9 c
c||~ Ho, —ERCOONS, i:?o + 1"'0—;@*0'
o cf

Cf
9
?—? + Fluorophore ——  Fluorophore* +  2CO,
o0—0

Fluorophore* — Light +
Scheme 3

Fluorophore

AA O Aols HAZ ZA¥E € & Asled
30%e] Ad AeolM 2 71 AEE u$- A9t

Phenyl distyrylbenzene 334 1, 3 28l 4=
distyrylbenzene 333 2, 5 18] 6RT} LA
717t 42 Ao ols AP} BB PRD
ohg wRE &I} FEd FBE F0] 2no|A
o]z} &4t 691 A$ 7 AR o7t a
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