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Synthesis and properties of new s-triazine ultraviolet absorber UV-400

LI Yu'an* \WU Minghua® ,ZHU Jintao*
(a. School of Science; b. College of Textile Science and Engineering

(International Institute of Silk), Zhejiang Sci-Tech University, Hangzhou 31008, China)

Abstract: In order to synthesize a new type of s-triazine ultraviolet absorber, an ultraviolet absorber
UV-400 was prepared, with cyanuric chloride as the raw material, through Friedel-Craft reaction and
condensation reaction. The reaction conditions in the key steps were optimized, and the structures of the
synthesized compounds were characterized. The results showed that after optimization, the total yield was
32.7%. The 'H NMR, ®C NMR, IR, HRMS and LCMS spectra of the synthesized compounds were in
good agreement with their respective chemical structures; The synthesized UV-400 showed remarkable
ultraviolet absorption performance in the range of 250 to 380 nm, and had a good application prospect.
This synthesis process of UV-400 had many advantages, such as easy-to-operate, mild reaction conditions
and simple separation and it is suitable for large-scale production.
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1.2.1 2-%-4,6-—(2', 4"- W B 3H)-1, 3, 5-3
=HECTHBA

LEREA WS LR 500 mL = A =5
.18, 40 g,0. 100 mol) A 250 mL, fiidkE—Bt
IFR] S 7E VKK T 3 5 YO A Jezk =54k 5R (40. 00
g.0. 300 moD), #AJF  IRIFVKIBHEFE 30 min J5HF R
[i1) 52 I I R i E] — B 4€ (21 20 g, 0. 200 mol) , 24
1 hif5e. PRI RO 2 h, TLC W s 0 58 42
vk e =R T 1) SN R 22 12 % i 200 mL
2YORRERIR sy MAEHUZ . KIZH 200 mL AR H
WL B AHLZE . TK Na,SO, 11, B2 T g
KA R E g A5 @ AR CT ) 28. 30 g,
% 87. 6%,
1.2.2 2-(2",4"-TFRH)-4,6- (2" 4- T HER

H-1,3,5- =B (1 H

A VARIEREAY 500 mL = O A IMA T
(19. 40 g,0. 060 mol) .4 % 200 mL, VK/KIB K45
I A TG 7K = 44657 (8.00 g,0.060 mol), finke
J& s KB FE 30 min J5 ) 52N O TE) 2R 1
(7.20 g,0. 066 mol),80 °C M 2 h, TLC Wil J5itl
SE4. V2 N 200 mL 2 Yo Eh R
R ZEMR I E AR L Eh ), B TR 100 C ik, &
A UE R H 2R A5 SR IR B AR D
22.65 g, 5% 95. 1%,
1.2.3 2-(4,6-—(2', 4"~ W LR HH-1,3,5-= 1%

2-38)-5-4 /K HHm R 1 CHID A9 5 i

TERE AT MU RE B 500 mL = O Hom A T
(8.00 g,0.020 mol) \.DMF 70 mL,NaOH(1.00 g,
0. 026 moD) , /K¥BFHE 2 80 C, Fix il & T i 3
A RE(2. 40 g,0. 026 moD) , JEINSE UG T 80 °C
JN; 6 b, TLC Kl Rk 56 42 » ¥ 28 2% Tk Bl
[ RHR 5> DME,  [a] e W i A 200 mL 544k
oKW . KZH AP AT 3 WL ol &
Pt )25 s TorK Nap SO, T8, B35 P4 1. KL a A
LN 102 1 4B/ A P I v WL 45 i 19 IR B D
FARCIT 4. 24 g %K 46. 8%,
1.2.4 UV-400(I\N) &

TEREAA NS FER 250 mL = T A I AALS
Y1 (9. 00 g,0. 020 mol) \DMF 100 mlL, Z 3 =%
FeEARBE (1. 50 g,0.006 mol), 1E-} —(3.00 g,
0.016 mol) ,IF+ = (1. 60 g,0.008 mol), ke
Je s K FHRZ 90 °C I 24 h, TLC Wil skt 2
N 584, ¥ B I WU [EI DMEF, [ s B oim A
150 mL 7K , &R CEREEH, To7K Na, SO, T4, HAS

s T AR AR . AR 20 mL £ B LR
20 min, BHIZF W, o R 2R Y, 2 AE 2
U TR B 25 T Ze BRI ), A9 3 ek (V)
12.98 g, i % 84. 0%,
1.3 Mk 53R

SEHH AV 400 MHz/FTNMR Digital %14 fif 4t
¥E W 3% /% (Bruker Avance 2 7)) LI CDCls .
(CD3)» SO AIEFI . TMS by bR 7= 4 k17 4% i
Pr'H NMR £ " C NMR i ; R F Nicolet 5700 %!
217 614X ( Thermo Electron Scientific 2 &) LA
KBr & R X [ 44 7 47 IR 5 5 5k H Xevo G2-S
TOF B & /33 Bk (Water 24 6] 47 BT 4347 5
K UV-2501 PC BYUE A3 OGEE T il B A
FD AT X MR

2 HR5ITiE

BRSNS ERRIE

DL 1.2 A R i XTSI B &AL & W 2
PR AT I A A% W S35 Ak 5 5 T R AR, 45
W

HREAT : 2-50-4,6-— (2", 4'- I B B-1,3,5-
PI=We, B ER, B Mop.134.8~136.1 °C; 'H
NMR((CD;),SO, 400 MHz) §=28.14~8. 08(m,
2H), 7.27(d, ] =8.0 Hz, 4H), 2.71(s, 6H),
2.41(s, 6H); “C NMR((CD;),SO, 400 MHz)
0=175.1, 170.3, 142.7, 139.5, 133.2, 131.9,
131.7, 127.5, 21.4, 22.3; IR(KBr) v = 2920,
1567, 1399, 830 cm '; 15 4r 91 HRMS %4
'flj’m/z 1+%:{E[M+ H+] C19 HIS ClNaHJr jﬂ
324.1262; SZIGE A 324. 1263,

B 2-(2" A - AR -4,6-—.(2" 4"
FERIE-1,3,5-3 =8, IR0 [ 4A, 55 M.p.
197.8~198.6 °C; '"H NMR(CD;),SO, 400 MHz)
0=13.23(s, 1H), 10.49 (s, 1H), 8.38(d, J =
8.0 Hz,1H), 8.01(d, J=8.0 Hz, 2H), 7. 26(d,
J=4.0 Hz, 4H), 6.54(dd, J =8.0, 4.0 Hz,
1H), 6.38(d, J =4.0 Hz, 1H), 2.69(s, 6H),
2.40(s, 6H); “C NMR ((CD;),SO, 400 MHz)
0=172.2, 170.2, 164.5, 164.1, 141.8, 138.7,
133.0, 132.9, 131.7, 131.3, 127.4, 109.6,
109.3, 103.5, 22.1, 21.4; IR(KBr) y = 3393,
2922, 1533, 1399, 824 cm™'; &4¥ETiE HRMS
éﬁTEEF'vm/Z 1+%:{E[M+H]+ Czs H23N302H+y‘7
398. 1863; SZIA{E A 398. 1873,

2.1
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fEWI:2-(4,6-— (2" 4~ %3H)-1,3,5
R-2-F) -5 KH M EE R Wy, TR A, R
M.p. 154.1 ~156.1 °C; '"H NMR ((CDCl;, 400
MHz) §=13.49 (s, 1H), 8.57(d, J =8.0 Hz,
1H), 8.11 (s, 2H), 7.23(d, J =8.0 Hz, 4H),
6.66(dd, J=8.0, 4.0 Hz, 1H), 6.57(d, J=4.0
Hz, 1H), 4.35(dd, J=12.0, 4.0 Hz, 1H), 4.06
(dd, J =12.0, 4.0 Hz, 1H), 3.43~3.47 (m,
1H), 2.99(t, J =4.0 Hz, 1H), 2.85~2.83(m,
1H), 2.79 (s, 6H), 2.46 (s, 6H);"* C NMR
((CDCls, 400 MHz) 6=170. 43, 164. 19, 164. 02,
141.72, 132.81, 131.42, 127.04, 111.46,
108.09, 101.99, 68.80, 49.90, 44.77, 29.73,
21.44; IR (KBr) v = 3423, 2922, 1592, 1363,
1103, 820 em ™' mr i HRMS g, m /2
HEAEM+AH]" C Hyy N;O; H Sy 454, 2125; 52
I {E R 454. 2127,

EEYIN 2-[A-[ 2- -3+ = e LN L 14
B2 BRI T4, 6- 0L (2, 4~ R HE -1, 3, 5-
SR 2-[A-[ 298 -3 T S 3 ] AL )-2-
FRILTEIL -4, 6-30(2,4- I HLFEEL)-1,3,5- = RIR
Ay, ey . 'H NMR(CDCl; » 400 MHz2)
80=13.47 (s, 1H), 8.56(d, J =8.0 Hz, 1H),
8.12(s, 2H), 7.23(d, J =4.0 Hz, 4H), 6.65
(dd, J =8.0 Hz, 1H), 6.58(d, J =4.0 Hz,
1H), 4.25~4.21(m, 1H), 4.17~4.10(m, 2H),
4.06~3.97(m, 1H), 3.70~3.49(m, 4H), 3.43
(d, J=4.0 Hz, 4H), 3.42(d, J=4.0 Hz, 1H),
2.79(s, 6H), 2.46 (s, 6H), 1.38 ~1.18 (m,
13H), 0.92~0.77(m, 13H); ®C NMR(CDCl, ,
400 MH,) §=170. 40, 164.29, 164.22, 141.72,
132.81, 131.37, 127.04, 111.29, 108.04,
102.07, 78.23, 71.34, 69.18, 68.96, 66.36,
59.02, 21.43, 18.61; IR(KBr) v=23421, 2922,
2852, 1630, 1364, 1190, 825 cm "5 YR AH R U4
/2 HEMEIM+H]T CoHyy N,O,HY, Cyy Hs
N;O,H" 34 640.4109, 654.4265; 5 4 {5 N
640. 4116, 654. 4274,

2.2 2-(4,6-(=(2,4-—HEHE)-1,3,5-= B-2-
B)-S-Ga/k HimBi R (1) & AR &0 E &

UV-400 & W K& 24 ik, Kb &9 11
(A I R e . L XA 9 T A ad 7 o i
N AT T AL

2.2, BN SISO 5 )

a4 115 I EE N BER SOV M2 ok
PHEIEY) LD 43 By A-G7 5 I 2 5 i A SR
(LS R NG T e 3 A A B2 Y
FERSEAZ P AR AN FLAR & b B S T g A ) SAR
A IMAGE N BB LAY . [ JFE T 10 mmol,
HE AN %E 12 mmol, 58 12 mmol, L) 30 mL DMF
K HL,80 ‘C R 6 h, ¥EH NaH,KOH,NaOH,
K, PO, K,CO; . Na,CO; , NaHCO; 3k % 52 H %l
RFEm L 2R 1,

F 1 wxHEERARm

B 50 s (LTS YR/ %%
1 NaH 50.8
2 KOH 43.2
3 NaOH 45.3
4 K; PO, 32.7
5 K. CO; 21.5
6 Na; COs 15.3
7 NaHCO; <5.0

M 1 a] . g vE L s 0 L a0 K PO,
K, CO; \Na,CO; \NaHCO; R EAR ., 4850 iy
B, a1 NaH ,KOH, NaOH W R #5555, XF bk 5
(R AR A AT T BB L X6 T BT FH R A 5 B AR 2R
JEORE I B AL 2RI 1T BB IR T 1% R A% 14 T 55
XTI R R A A% R B A D AN O 5 X T 1 2 e 1Y
B X S 7 (A SRR AT S Y S BRARJEURE T G AL R
KA AE R B A i ) R — 8 B s | 2 f 4
SRR B = 2, % B bR 7= W B ik B R R
S ARG RN R FE R B O T B, B
PESR A3 R T A B 6 5 1 B T AT R TSR A% RN
M T, T NaH 090 #6 55 5 B A —
SE BTGRP 36 F] NaOH AR AR HE1% 25 R »
2.2.2 PR R A5 I
i 5% J58E 11 10 mmol, 30 mL DMF 4 %5 71,
80 C I 6 h, i ad g As 7 11 . NaOH ., 54 5 A It
LR} LR 2 28 TSR s, 5 3L L3R 2,
2 WAWINaOH FIFR &S bR B} b XU 2 0 B0

PR s s oL e/ %
1 1:1 :1 35.7
2 1:1.1:1.1 40. 6
3 1:1.2:1.2 45.3
4 1:1.3:1.3 46.8
5 1:1.4:1.4 43.9
6 1:1.3:1.2 45.9
7 1:1.3:1.4 40.5
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o o #M T R % %

R 2 AT W, 416& 9 11 . NaOH FIA AN
BEAIRECREHE A 12103 1. 3 B SR Ay . AN SE gt
LR B, Bk LU A | JEOR A A 58 42 5 BB
HEOR [a)— S IRl 1 BT By P R R AR
B R N ARG . RIS AR i RO AR R TP AR
IS G T ot R A S AL B e A R SN | s
NaOH [ HBIAE LK. 740, 4 NaOH 534
SAPIIE R A 2 (s o7 %) AR B i B AR (S 360 )7
6.7 WEESHEA Y 1T NaOH IR SN KLY
BokhEL 161, 3: 1. 3 & i .

2.2.3 NI BEXTUSCR 1 5

& %2 Bk 11 10 mmol, [ A€ 4L &9 11 .
NaOH FiFp A AN B BCkH Ry 1:1.3:1.3, L) 30
mL DMF {E#5, SO 6 b, 2558 S 7 it B X 52 1 i
RIWFEM 45 R W2 3,

% 3 T UL, SO I BE A 80 “C st i N AU R 4%
1o 3 e LA ST s S A0 1 5 U0 B8 o B s g i) 77 47 B
Wz, BOEPERNIREE R 80 CHAGIE.

W CHSRPBL2ERD 2021 4F #5545 %
K3 RNEBEMERMAZM
LIPS SN iR/ C R/ %
1 60 37.5
2 70 40. 2
3 80 46.8
4 90 45.2
5 100 40. 3
2.3 HHEH UV-400 ZEHRE

2.3.1 B3R K wkis b

XA B UV-400 #E17'H NMR 4347, 35 & 0
K 2 fir, O 13.47 B = a4k ke oh () 28 — i &%
¥t —OH M E ki %, o 8.56.8.12,
7.23.6.65,6. 58 A H| k¥ =S5 TR ORI A Y
B2 .6 4. 25.4. 06 —CH Z5H i & i k244
.6 4.17 i ArOCH, Z5# rh S ML 2: i 5%, o
3.70.3. 43 Bz Jy ¥ =&k v (] — W 2R 454 BT
RS FAIE .6 1.38.0. 93 Ny T Bk b ke i
AR, DRSS B H NMR
FRIEM IS B A W) 5

A L Y - T TS T
g L £22858888 o4
14 13 12 11 10 9 8 7 5 4 3 2 1 0 -

& 2 UV-400 'H NMR £ E

XA B UV-400 #4715 C NMR 434 » 3% 4n
Bl 3 Frzn. 6 170.40,164.22 R ¥y = w454y v
—CNBR AL AL R 0 141, 72 b 51 F2 KL A 1%
R 88,0 18. 61,21, 43 SRy =45 4 v )
THIOREE M BT B B Ak 2L RS L 6 60. 00~
71. 00 AR5 Ja B 1) Ak 2= A% o 8 53 i e i 3
EAK (HEEA S H AR =209 C NMR REAIE 0% YA i
VR

2.3.2 ZIANHT

LLAN OGSO B FR 7 ¥ UV-400 #E47 R AE
(KBr H f» K 4 4000~400 em ™', 433
4 em L AAREREL 32 WK BCE D L i B A E 4
iz

ME 4 ] DUE 78 3421, 68 em i L A
P MR PR BN, i Ab Ry 5L 1) O—H 4 Pk 3l i
Wi s 75 2922, 34 em M B B BRI B C—H
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~170.40
164.30
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Liss
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—14173
132,81
3138
127.04

11130
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—21.43
~1861
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1102.12'190.28

1261.37
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4000

3500 3000 2500 2000 1500 1000 500
WeH/cm?!
B4 UV-400 IR EE
RSN GHRL  7F 2852, 10 em 'y B 1Y 5 42 7 Y

Hrh C—H ¥R sh 8] %; 76 1630. 83, 1594. 06
e’ VB A I OISR TR B A B AR B 5 LI Y5 7
1190. 26 cm ™' fi; E [ UKy C—O—C 454k 3h
RO I S04 5 7 1364, 84 cm il W ig g Sy F 356
C—H WX E B LA RS RS BAsr=2m
FRAE IO LA ) &
2.3.3 I

XA LI UV-400 47 BT 5% 50 B7 1% & an &l 5
FE 6 BTR . ,\ﬁﬁf‘%ﬁu%%ﬁﬂﬂﬁfﬁé}?%?w
[M-+H]" B B, N 640. 4116, 654. 4274, H
PRSI AAE y 640. 4109, 654. 4265, A H| Wi LC-MS
Kl 5 B bk & d sy —3L.

6404117

il 2: TOF MS ES+

lp41.4147

46.82%
3383425
3851%

588.4094

2341% 701.4940

2131%
4753057 6756770

1268%
232 2798

339 3454
2742747 11.43%

571%
102.1288 194

2053%
566.4288
43234
11.72% | 589.4131 l702.4971
9.94%

ss22019 S 753219 9.89%
0 33%‘25 se73 1 " Ela U 530.5145 703 4992
\ mzsq 2[0p% 081% 5, s b lb, a(199%

100 150200 250 300 350 400 /450 500 550 600 650 700 750
mlz

B 5 UV-400 A% Cp, Rk
J 5 [ =
50 100 150 200 250 300 350 400 450 500 550 600 650 700

mlz

B 6 UV-400 B4 Ci; Rt
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2.4 UV-400 A9 £ 5N RIS

BTl i UV-400 #E47 84N ik, DL —
S GE AV 3R MR B2 8.6 < 107° mol/L, Hi %8
S CEEIIE 7 Brs. AL 7 AT RLE Y SR
Tk A TR 18 A WS U G e — S W SR B AR Y
W R 289 nm, I3 Ah— AR Y IR K
338 nm, I HAE 250~380 nm & [l N %t L2 42k HAF
BRI, T 55 BE IR WO R B : A = 289 nm,
Emx =29488 L/(mol* cm) ; A = 338 nMy € =
15012 L/(molecm) , 255 F B, G B 1Y 28 4P W W5
UV-400 R IF 2 AR et fg .

3.0r

W 6RE

05 ) ) | | ! ) 1 )
250 275 300 325 350 375 400 425 450
We/nm

7 UV-400 £5pRIGIEE

3 & it

=A

ARSCA LT — T 7 A 25 = e 2 2R A AR
UV-400, H- 5T S ) -G B i) 5 i P
ARSI E MR LSBT

a) DA = BRG A R R TR R )y A S N
Ht Cror BEAE JFURLZE 4 2 OB A B UV-400, & B
SBCR Ry 32,7 %0 o % A v ] A4 T ) 2o A v i)
FN AR AT AR A5 B BB SO 25 R AL B
II \NaOH AN BEMBCRL L 12132 1. 3, 3% 5
> DMF, 80 “C [z Jii 6 h.,

b) ZMX AR5 1 UV-400 B A7 B 47 1) 25 4P
WEHEBE A e = 289 Ny €1 = 29488 L/ (mol s cm) 5
A =338 nMmye ux = 15012 L/ (molecm)

o) UV-400 f# IR.\'"H NMR."” C NMR, UV,
LC-MS #dils 5450755

g5 LR, A T2 A B S AR iR UV-400
PERE R AT BT, SO0 S5 AR N, 43 25 45 5 (s
FEEMTRER /34l . 5 T3 KA ™, A R
I FH AT 5

SE 30k
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