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Synthesis of a Novel Schiff Base and Its UV Shielding Properties

Yang Po, Qian Yong ,-Yuan Yuepeng
(School of Chemistry, Biology and Material Engineering, Suzhou University of Science and Technology, Jiangsu Key Laboratory of

Environmental Functional Materials, Suzhou 215009, China)

Abstract : A novel Schiff base compound 6-(2-pyridineimino)-2, 3-diphenylquinoxaline (QPXF) was synthesized with benzyl,

4-nitro-o-phenylenediamine and pyridine-2-carbaldehyd. The molecular structure of the target compound was characterized by FTIR,

'H NMR. The photophysical properties and thermal stability of the target compound were analyzed by solution UV-Vis, FL and TG
analysis. Preparation of UV-shielding PVB./ QPXF and PVC / QPXF composite films by casting film formation. The results show
that QPXF have strong UV absorption near 265 nm and 370 nm, covering the UVA and UVB bands. With the increase of QPXF,
the UV shielding performance of the composite film improves, When QPXF is added to PVB and PVC at 1%, the transmittance of
the two at 300 nm are all less than 1%, and the shielding rate both exceed 95%. The transmittance at 360 nm is reduced to 4.5% and

5.3%, the shielding rate reaches 94% and 87%. Good UV shielding properties are prospect.

Keywords : quinoxaline ; schiff base ; synthesis ; UV shielding
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FEL Rl LR EBRF=8 QPXF My& ik
(1) a1 A
R LS e SR 2 7% SCHR [16-17] /Y
I ¥, fE B R 2.1 g (10 mmol) # ) B, 1.5 g
(10 mmol) 4- fi§ 3 45 2% — Ji i A 100 mL = [

L, M 30 mL B, fin#AE A 58 e R, A
0.4 g A0 H 2R B R , M9 S W 8 h, A7 DLIEHT
o UMY, 4 LR LR 45 A 2 ) A
11.96 g,/ % 91%, /&5 225.5 ~ 226.5°C.

FELA 1A A . 7E 100 mL = P i A
3.39 g (15 mmol) SnCl, - 2H,0 5 15 mL ¥k h 2,
PEHE B IS NA 1.6 g (5 mmol) [ TR a4 1, T
IRZ T0CI)W 8 h. ] 20% A NaOH H 1 2= 55 i,
M UIE G g . T8 E I UE T 1R R AEHR,
FETUHFIRE A 11 0.65 g, /7% 45%, 145 15 173
~174°C.,
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JE A E] 100 mL = H i rh, i LR R 1.5 g
(6 mmol) MERE -2- H B, I T A0 A2 08 i A =
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#1>300°C
1.4 PVB/QPXF, PVC/QPXF £ &% I ¢4 %) &

¥ 2 7% SOk [18-19] 195 %, # QPXF ¥ i Je
55 PVB I WRIR A, 75 43 T2 T VR A V8 T R IR
HIEA M THE, B Hl QPXF &35 4 0%,0.25%,
0.5%,0.75%), 1% F*) PVB / QPXF I & i W, i 1 1%
PRI AR R 1 mm B9 A, [
FE Y S5 5 HE A5 31 QPXF & 5431 0%, 0.25%,
0.5%,0.75%, 1% 1Y) PVC / QPXF & A i
1.5 X5 EAE
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FTIR (KBr) :3050 cm™ (C—H),1610
cm™(C=N),1564 cm™,697 cm™ (Ar, C=H),
1519 cm™(—NO,), 'H NMR (400 MHz, DMSO-
d6) : 68.97 (d,1H),8.59 (dd,1H),8.40 (d,1H),7.95
(s,1H),7.54 (dt,4H),7.48 -7.38 (m, 7H).

(2) A 1,

FTIR (KBr) : 3460 cm™(—NH,),3057 cm™
(Ar, C—H),1629 cm™ (C=H),1490 cm™ (Ar,
C=H), 'H NMR (400 MHz, DMSO-d6) : 69.13-8.51
(m,3H),8.40 (d,2H),7.59 -7.22 (m,8H),5.33 (t,
2H).

(3) Hir# QPXF,

QPXF 1 FTIR 5 'HNMR 11 ¥ 2 fF 7.
FTIR(KBr) : 3057 cm™(C—H) ; 1615 cm™(C=N) ;
1510,697 cm™(r, C—H). ‘H NMR(400 MHz,
DMSO-d;) : 9.48 -9.20 (m,2H),8.63-8.44 (m,2H),
8.18-8.04 (m,1H),7.90-7.66 (m,4H),7.41-7.25 (m,
10H).,
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VTR ()52, B 1 R AR 3 K, 7E 265 nm
BRFSIT A IR A A B (R A 2T 8% . F EL QPXF 1) 48 4h
WA 3 T HOEH R 54k UVB (275~320 nm)
5 UVA (320~400nm) 3% B , 2 4f RBAFT — FL /R s
A=¢ x | x ¢ 15 QPXF 7£ UVA & UVB I B Ly HY
FEIRTHIER A e, THRZE R L3 1, v QPXF BA
RAFIPT H G SR IR TR

HE / nm
=—DCM; «—DMF; a—EA; v—2 i
&l 4 QPXF FEAREAM M54 — v] WL

£1 QPXFHe L/ (mol - cm)
gl € \mad €\ max2
DCM 3.0x10* 1.6 x 10*
DMF 4.2%10* 2.0 x10*
EA 3.8x10* 1.7 x 10*
Z 2.8 x 10* 1.3 x 10*

0 Amaxioem, EA, 2.5y =263 M, Araaomp=270 MM, Lraopcu, ea. 2.5,
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(2) 2.
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P B2 A6 7 e 2R 35 5] 99%, 26 B M AT S 1 28 Ak
LRI PERE . RTINS UVA % B B 22406 Bl %
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H &6 5 [® 7 0] A1, PVB/QPXF & & X
5 PVC/QPXF & & & #F nl DL Bt i UVA (320 ~
400 nm) Fl UVB (275 ~ 320 nm) % BtAY£E4ME, H.
£ UVB U B 19 58 S 6 B MOR UL T UVA I B i 55
HPCHRIE. TE PVB Mok, i QPXF 7 &2 13
I, 52 A R 375 2o A B S 9 AR, BRI 1% 1 2
A B L 46 PVB JEFE 300 nm Ak it 48 41 35 1o K [
Ik 77%, 7F 360 nm &b i) 25 4% 3 R FEAIK 72% 5 7F
PVC #BHrh, B 1% 1Y 52 G FEEAH L 2 PVC JEEAE
300 nm Ab (28 ARz it AR AL 19%, 7F 360 nm ALY
LA E 1L PRI 36%, WA XT L AT LR HL, PVB/
QPXF & & B EHLAT B4 1) 50 A S M R
2.5 A ABEBOBCEINMEA L E L

43 5L 300 nm #1360 nm i K8 & ,0.5% 7
1= [ PVB / QPXF 5 PVC /QPXF & & Ik ) 1 ik
RSN E 8 s . MK 8 i LAK IR, A Ak
S K # 7E 450 ~ 500 nm 22 [8], fix K K 5K
483 nm, [EAZDE N 5K —2, UE R E A B
T B AR =9 QPXF Bl B ' b 55 46 5 HLFS 1k
BCHE SR 5O, AT & 2O6H A e pLE, A —
P IR (e

400 450 500 550
B/ nm
(b)
——300 nmi# K s - -—360 nm¥ K ;- —AH

a—PVB/QPXF ; b—PVC/QPXF
518 0.5% #itfY PVB/QPXF 5 PVC/QPXF & &/ E A7

3 it
VIZRAR T 4- i KR40 28 — e Sk i -2- HE Sy
RGO B R 5 6-(2- ML 722 5k )-2,
3- TRIEMEIRME, SR FTIR,'H NMR Xt H 43145
AT T RAE, Tl 5N IO TG 48 T
AP E A EREFIFERE , &I QPXF Wit UVB

(275 ~ 320 nm) 5 UVA (320 ~ 400 nm) i Bt % 4
I, I LA S B 2R 5 0 5k 5 7 4o fk T A
385°C, HAT R my e e M

FI H e 5 i IR 32 il 7% PVB / QPXF Fl PVC /
QPXF A MK, AT [ A5 HMAIDE4% T AR
Je2FPERE, K I A R R R 200 ~ 400 nm 4%
AP, QPXF AEHERR A i) B B 1 I, RS 28 SM 5t i
PERERG N, 24 QPXF & &GN E] 1% B 52 A IR AL
AT DS EE AN 1) A A, HAT R AT R 28 A1
MerERE. 7E 300 nm F1360 nm KR T E A
TSR 2R (8, W SR A RE R FE AL 20
FESIEIE 1 BT RAF N A= .
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