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Scheme 1  Synthetic route to the Lig-centaining copolymers
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UV-Vis Tt B 35 7 HP8453 B 454177 W40 5%
JEEE (R E Agilemt 23 8] ) E W , 5 BRUR T 38
B E A ;Fluorolog-3 iId RIBEBOEB R LKL MR
PL # %7 Intraspec V& CCD M I (X H
Oriel A H)) F#E ; HBUK FERFE S80 B R
(3£ E Labshere 24 5] ) B & UDT370 L F X FE it ¥
E,MENXRTE N He Cd BB (EH Omni Chrome
NAEDH 442 nm R RABVUELEHE BERHAR
# . MOEMBERELAFANELBESRENS
AR E B3 )/PEDT (3R M B — B B BE W} )/EML
(&6 3 2 )/LiF/Al, PEDT( Bayer %78 FI T 25 5%
256 /2 , LiIF(Aldrich IXADZEEZE N 3x 107" Pa
FTHERBEEEN 25 m; FAXBEEHNESNE
ZRTFTABASHFEFERBTR.
1.2 BEMER
1.2.1 S-EHEs-SEEMEMINER(LE
#1) &Y 1 HREXR16]JRER S BB
K, ATEBIEREFSF,BREEY1IHORAKX
BFXERIRE R EREHEABEHRS 250 mL T
W=OMPIMA 5.84 5 (0.04 mol) 8-} K MEME,
50 mL B F1 6.4 mL (0.04 mol) of 37% FF B, ¥
SEAEAESE, FRTRN 12 b, T EERE
BEE, AEE3I~ 4K, EWOCEEPFHR 12N,
#ELEeY 8.61 g,/ F 94%. mp 280C. 'H-

NMR (D,0):9.04 (1H, dd, Ph—H), 8.81 (1H, t,
Ph—H), 7.90 (1H, m, Ph—H), 7.48 (1H, d,
Ph—H), 7.08 (1H, m, Ph—H), 4.85 (2H, s,
—CH,—)}; FT-IR (KBr, em™'): 3300 (—OH),
1625, 1596 (C—C FOMLBE ), 1550, 1492 (FF
#%), 1390 (C—N), 698 (C—Cl); C,H,NOCl'HCl
TTRSHIEAM: ¢, 52.17; H, 3.91; 0, 6.95;
N, 6.08. SLH&{H. C, 52.50; H, 4.02; O, 6.78;
N, 5.95.

1.2.2 55 HERSBRIEETRE)- B
W E R (ke 2) ERAHIBHESAA
SEAEBRN 250 ml THR=ZOHEPMA 20 oL
HEPIRBRZZ8E,1.78 g (0.0217 mo) XK Z B8
PHTE AL, 0.1 g WEEFHREENHEEN,
SOCRRE 1.5 h, RIEMA 5 g(0.0217 mol)tb &1
1L,BEEBESOC, K8 h, KMERRENA
500 mL KK, RMEERE K, BRAGTHRE, T
BTHRE BOMBELSSE 3K, BH4RHE
49 g(EW2), £ 78.7% . mp 85.5 ~ 87°C .'H-
NMR (CDCL,):8.78 (1H, m, Ph—H), 8.50 (1H,
dd, Ph—H), 7.46 (1H, m, Ph—H), 7.40 (1H,
d, Ph—H), 7.08 (1H, m, Ph—H), 6.03 (1H, s,
—CH,), 5.52 (1H, t, — CH,), 4.87 (2H, s,
—CH,—Ph), 4.27, 3.69 (4H, t, —CH,—0),
1.88 (3H, s, —CH;). IR (KBr, em™"): 3300
(—OH), 2956 (—CH,) 1718 (C = 0), 1633
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(C=2C), 1613, 1581 (C—C FinLBEIR), 1506,
1475 (1), 1384, 1319 (C—N). C,H,NO, T
oW, HEME: C, 66.90; H, 5.92; 0, 22.30;
N, 4.87. EE81{E: C, 67.32; H, 6.00; 0, 22.17;
N, 4.75.

1.23 SSQHERNBBRZEERE) - HEE
WEEM S B (ks 3) EEAR MBS
FSEAREM 1S0mL TR=ZDO0D®E+SMA
0.1197 g LiOH (0.005 mol ) fl 30 mL /K — & H
M3 mL kAW 2 EK_-_HEF LB
(0.2 mol/L) , EEB T RM 2 X, RNTHRE, M
AGMHE, SEEBINCEEK, AR amB 2~
SKLEACEEDTHR 120,88 1.4 gEY
3, % 90.7%, mp 118.5 ~ 120C. 'H-NMR
(DMSO): 8.47 (1H, d, Ph—H), 8.29 (1H, dd,
Ph—H), 7.34 (1H, m, Ph—H), 7.18 (1H, d,
Ph—H), 6.45 (1H, d, Ph—H), 5.96 (1H, s,
—CH,), 5.65 (1H, t, — CH,), 4.68 (2H, s,
—CH,—Ph), 4.21, 3.64 (4H, , —CH,—O0),
3.33 (2H, s, H—0), 1.83 (3H, s, CH,). IR
(KBr, em™' )}, 3450 (H—O0), 2950, 2991 (—
CH,), 1712 (C=0), 1631 (C=C), 1594, 157t
(C—C FRLBEIF), 1504, 1469 (F &), 1375,
1322 (C—N). C HNO,Li TLE & #7,iH B H: C,
61.75; H, 5.79; 0, 25.73; N, 4.50. LH{d: C,
62.40; H, 5.93; 0, 26.03; N, 4.45.

1.2.4 EHE-BEEHEBELREYNERERY
4) EREFTHEIEAR ELEARXRITNMNR
EEMNI100nl FTREZOBPMALARHELS
WIHRENBETFRE. BE-FTHABNET
KK Z A% /THF (1:1) %A 5 ,80°CHE B 3 h,
60°C RBL 1 h,100CTF L1 b, RIERE, HE
MEJNE I KEBIHLEY 4. ' HNMR (CDCL):
8.50~6.54 (m, Ph—H), 4.65 (s, —CH,—Ph),
4.19, 3.62 (t, —CH,—O0), 3.25 (s, —0—CH,),
2.11 ~ 1.81 (m, —CH,), 0.92 ~ 0.84 (m,
—CH,).IR (KBr, em '), 2921, 2852 (—CH,),
1727 (C = 0), 1698, 1573 (C—C F M 8E 3F),
1502, 1461 (FH ), 1380 em™' (Li—0), 1375,
1322 (C—N).
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Fig. 1 'H-NMR spectrum of Lig-pendant monomer { compound 3)
in DMS0
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Fig. 2 FT-IR spectra of Lig-containing copolymer (Liq
F3, Liq content 15 wt% ) and Lig-pendant menomer
(compound 3)

Table 1 The properties of a series of Liq-containing copolymers

UV-Vis A, {(nm)

PL A .. (nm)

Sample T (T} M, x107° PDI
In tetrachloroethane Film In tetrachloroethane Film
Lig 364 - 365 483 490
Monomer 366 368 483 491
Lig PI1(5 wt%) 364 366 481 494 86.88 2.4 1.68
Liq P2(10'wi% ) 369 366 485 492 118.26 1.1 1.8
Lig P3{15 wt%) 366 367 483 490 124.64 1.0 1.81

HXRER HTRE 1.0x 10° ~ 2.4 x 10° 4
HEVESERATHEASFNESHER, &
N EHEMHERTRERETRE, R 1Y
HER.

HEYA T, Bl Liq SR IO, #iE
SEHEHEM, B THEY okl A5 B
mom#E L BRI R T, LiqPI(Lg F &S
wt%) < Liq P2(Liq & & 10 wvt% ) < Liq P3(Liq &
B15w%),LigP3W T, RTREFRARRPE
HEH (M, =1.0x 10" ~2.0x 10*, T, H
80°CH )44 40C .

Lg SR <15 e W A RYEEF T AN
#,40 DMSO, DMF, W Z & (TCE) . & Liq & &
HItEMAEERLSY I RSB RNBRY T
DETFXR(SIEANBEAEN. 5XRE
M EEE  AHREHERKAY IR T, X
MERE LqHRYERDHER.

MEZ1DPHLEYIS-ZFEEYENR
TS ES W B VR VRONE B R MR S T M SRk
M EREKIE Liq FEFSEZBRESREOE
1 1 W W e 39 23 260 nm #1365 nm £ 6™ , R EAK

IR F I n-n” B o IRITSIEMN. LAY 3
HMERYEENRWIES Liq s . LE8W3 S
FEB M A 5K AR BORE T R I TE R B A —
BOENMREHERRKER MR EXENRK
BN 265 nm 4, XRBLEV I SHERY
HBEENTLEAT Liq, 8- B MR ERILT
R . KEEES RGREEEKE BHHHK
X.EBEFL EEREESYS FRANE
A.tERANELEEMER L4353t
BYHNBRBSEEAEN BT, ExdRmAN
MBE%E HEHKES LeWELAYE . BX
BHHETE 480 ~ 490 nm R, B— MG L XM
H.mbay3IFsIARNTRESHNBRUEER
VPP RARRPEER, F R EEW R R
KB As  Liq P3 B PL 3 %N 11.82%.
WA T L B E DMF. DMSO 1 TCE-% ¥
AR MBEB R YORE (B 3) B, kR
FLE YA DMF H DMSO % 3 & 09 MR 2 g
4y BI£E 516 nm #1512 nm, . TCE % 3% #1 4 B MERE
BREF BB T KA 20 nm.ﬁiﬁﬁﬂﬁm]%
BERES R T S-REAEHEREAD S T4
¥ . DMF 0 DMSO & S B ) R P 30, BE 5 48 Li”
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BRI B ERLEY, AR EALE
VIMEEYP Liq ZEEANSEH . T DMF A
DMSO I EE1EM, Lig EEA PN 8- EEHMS
L'METFHRSEE . SEALEPIMAR
WEXEOE FNXEMERNEERER, 582
fERIE o TREIfER 358, ph e (B sk R I b
B o B FILE R, R RO REAEHER.
il TCE P EEARELAR S SR, Rt MEH
BEERERNENRD. BAEXMBRE £
RESIERRBEABE, BT LU EESHE
FAR ATSIREEEMNERRENE.ET3
FMARBAEE Liq 28 SRR EA fFH
—H R .

EFRR, AR TEHS-REERANLGY
Rk, PRSP BRARGR RIS
H 8- B E NI EY . H-NMR.TCA JT R 5}
FRETREMNER SERFERHRFRIHLE,
HEY T, BRAWOCESL BB EER. 5K
REVES-BEEHMEBREYNERESY, XM
HEYWBEBEREN, LgS & <15 w% A8

= Ligq P3-DMF
o Lliq P3-TCE

e
'

PL intensity (a.u.}

0.2

N . -
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Wavelength (nm)

Fig. 3 PL specira of Lig-containing copolymer filme cast from
DMF and TCE solvent excited at 350 nm

s TR . S SMIRI, BOR I RRE R Sl
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DMSO %15 Li* Fefir, W Liq B F3t40e T4y
SR G BLB 20 nm £H
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SYNTHESIS OF 8-HYDROXYQUINOLINE LITHIUM-CONTAINING
COPOLYMERS AND THEIR PHOTOLUMINESCENCE BEHAVIOR

DU Naiying, MEI Qunbo, LU Mangeng
( Guangzhou Institute of Chemistry, Chinese Academy of Sci . Guanhgh 510650}

=5

Abstract 8-Hydroxyquinoline lithium ( Liq )-containing copolymers were synthesized by free radical
copolymerization of methyl methacrylate { MMA) and a Lig-pendant monomer prepared by LiOH and 5-(2-
methacryloylethyloxymethyl) -8-quinolinol . The structure of the monomer, Li( C;H;NO } CH,0CH, CH,00CC(CH, )-
CH,- H,0, was characterized and confirmed by 'H-NMR, TGA and elemental analysis. Compared to PMMA, the
copolymer was more thermally stable.The copolymers with Lig-content < 15 wt% can be dissolved well in common
solvents. Ultraviolet-visible absorption, PL spectra proved that the luminescent centers mostly came from the Liq
units . The monomer and the copolymer were blue-emitting materials. It was found that the solvents, such as DMF,
DMSQ, which affected the conjugated electrons in quinolinelate groups can be used to modify the color of the
luminescence of the copolymer cast films.

Key words Lig-containing copolymer, Free radical copolymerization, Photoluminescence



