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Research on Synthesis Process of Solid Base Catalyzed Reactive
Benzotriazoles Ultraviolet Absorber with Amide as Bridge Chain
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Abstract; A reactive ultraviolet absorber containing amide as bridge chain and alcohol hydroxyl as re-
active group was constructed via the amidation using solid bases as catalysts. The structure of the ob-
tained compound was determined by '"H NMR, MS and FT-IR. Subsequently, several process condi-
tions including the base catalysts, reaction temperature, reaction solvents, molar ratio and reaction
time were optimized to further improve the reaction selectivity.
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HNER X RN BB AR BRI HEA T T K Y,
PR, BN, BTFEAk 2R I & Y
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1.1 ELKA

X-5 BUKS % U s 4% ; Bruker AV 400
MHz BURZREIIRAL(CDCL, g5, TMS S5 NAR) 5
Nicolet Avatar 360 HU{H 7 A5 321 A3 A ( KBr
JE ) ;LCQ Advantage MAX U - BB FHAY .

I aE R | B S s T

1.2 &%

FREL UV1120 14. 14 g(0.04 mol) Fl —. 7, Lk
6.30 g(0.06 mol) , AT 50 mL FHZEH, N 4£4
TFHEZ 60 °C, /i A KOH 0.45 g(0.008 mol) 5
FHE % 80 °C (TLC W5il) o N 453 f5 ¥ % 60
C 4N 100 mL 2R T K T 2 94 75 J v i pH
$75.0~6.0, /A 30 mL ZE{8K , %% 30 min, #
EHKe WBKEMAREM R 1.00 g, 45+ 30 min,
IR UG, UM B, A8 DU R IT R
VeV G T 50 C 1145 1 B 1A 13,95 g, i
81.80% ,4fiJiF 98.38% , m. p.129.8 ~130.6 C;
"H NMR §; 11.75(s, 1H, ArO-H), 8.09(d, J =
2.0 Hz, 1H), 7.93(dd, J =6.6 Hz, 3.1 Hgz,
2H), 7.49(dd, J=6.6 Hz, 3.1 Hz, 2H,), 7.23
(d, J =2.0 Hz, 1H), 4.02 ~3.88(m, 2H),
3.76(m, 2H), 3.65 ~3.56(m, 2H), 3.50 (m,
2H), 3.05(m, 2H), 2.79 (m, 2H), 1.50 (s,
9H); IR v 1617, 1567, 1447 c¢m™; MS m/z:
449.22{[M +Na]"* |,

2 HR5ITE

2.1 R Y 5 ik

T RO AN [ ) [ A B R 2 I e S
7, I R0 28 S2u pEAT 0 IR, S5 SRR 1 TR
UV1120 F1 2 TR 1 Tk i Ak B i € 130 °CF
i, ROWHEAT 7 h Jg UVII20 7] DLSE %4k, It
7= i el 82.4% (£ 1, Entry 1) o DI HIZR
kg IOV 75 ARG S O R 28 110 °C )W R4 T 7 h
J& UVI120 AL FAUN 44. 5% | T 7= 5 i 1 4
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Table 1 The amidation with various of catalysts
Entry AL R OMRE/C mR/h 1120 BeARE/ % R %

1 7 7 130 7 >99.0 82.4

2 g 7o 150 3 >99.0 78.7

3 Jc ZHZE 110 7 44.5 86.2

4 KOH I 110 4 >99.0 84.5

5 NaOH ZHZE 110 4 87.2 85.1

6 LiOH TR 110 4 53.6 85.8

7 BEmRe WK 110 4 23.1 88.2

F2 NIRRT R A S 5
Table 2 The influence of various solvents on this amidation
Enrty HEALF) sl g/ C &/ h 1120 #eAb %/ % 7= i e/ %
1 KOH TR 110 4 >99.0 84.5
2 KOH A 110 3 >99.0 83.6
3 KOH Bk 100 6 95.6 88.2
4 KOH ek 80 8 90.2 91.1
R3S R A S R
Table 3 The influence of reaction temperature on this amidation
Enrty HEALF gl T/ i E]/h 1120 #edb /% 7= i e/ %

1 KOH EEP/N 110 3 >99.0 83.6
2 KOH EEP/N 80 10 >99.0 92.5
3 KOH BEP/N 70 14 >99.0 95.3
4 KOH EEP/N 60 16 >99.0 95.5

PETHETE 86.2% (F 1, Entry 3) . L4 KOH i
FEFILE 110 C R AT ke £k S N, R 3 3 B 4
PEE, VAT 4 h 5 UVLI120 A] PL5E 25640,
I i B e PEPE Ty 84.5% (K 1, Enuy 4), B
J& , 2 9 NaOH 1 LiOH A4k #I7E 110 °C
FHZmERE AL BN, 76 A8 [R] A B[] UV1120 1) %4k
IR A PR TE 55 (W B ER 4R, LN 4 h
J& UVI120 BARRAL R 23. 1% , 10 7™ il 1Y 3 2
PEH 84.5% 1 % 88.2% .,

2.2 EAHA

B S5 %R B i R AT AR AL, 5 R gk 2 B
o HMATHIR AR W E T 110 CF#17R
Ni,4 h J5 UV1120 7] DL5E 2864k, 7= Sk 80
84.5% (£ 2, Entry 1) ;1fif FHH 2R i W 7], T
110 “C It 3 h J5 UVI120 584444k, 7= fhik

PEVE 83.6% (3R 2, Entry 2) o 1EBEREAN ROV
FAE 100 C R [mmH+E 6 h, UV1120 4 p=nT L)
KB 95.6% , HLE 7= s e BR PRI N & 88. 2% (£
2, Entry 3) ;i FHER CL 6 OB 7570 F 80 °C R iF
PR AL SN, R B (] ZE K %5 8 h, UV1120
AR 90. 2% , 77 T BRI S 2 91, 1%
(%2, Entry 4)

2.3 REBREHR

JS 7 i B 6T 2% T i A B 4 5% W n 3% 3 T
N, Y UVIR0 5 2 FERi Bk R AL E 110 CF
HEFTT,3 h J5 UVII20 0] DASE 4 RN, 7™ i B
PEH 83.6% (3 3, Entry 1) ; FEAR SN 5 80
C, UVI120 SEA540T 10 h, BbE ™ Gk Bk 42
P2 92.5% (3K 3, Entry 2) 5 QKL AR S0 il B
260 C, N FFZEAER 2 16 h, UV1120 4
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Figure 4 The influence of material molar ratio on this amidation

n( —LBERE) /

Entry (OV1120) BE/C OB/ 1120 BEER/% PR %
1 1.00 80 10 96.3 88.6
2 1.25 80 10 98.1 89.7
3 1.50 80 10 >99.0 92.5
4 2.00 80 10 >99.0 92.7
F5 I XA T B
Table 5 The influence of reaction time on this amidation
Enry RN REEC i@%fff; L0 % R %
1 2 80 1.5 50.3 83.9
2 4 80 1.5 97.2 85.8
3 6 80 1.5 98.2 89.0
4 8 80 1.5 98.7 90.5
5 10 80 1.5 99.8 92.5
6 14 80 1.5 99.0 92.7
7 18 80 1.5 99.3 92.4

RESE AL, 7 A B FEPE AR 5 2= 95. 5% (3 3,
Entry 4)

2.4 MHERLE YR

n( Z L BENE) /n (UVI120 ) X 2 Bk ¥ A6 B 1
M52 N 3R 4 Frose M n (Z S BERE ) /n
(UV1120) =1.0 B, Rii#E47 10 h, UV1120 #4k
HRal LA 96.3% , BLE = SRR R 88. 6%
(#4, Entry 1), Y n( Z 2R /n(UV1I20) =
1.5 W, 78 AH [A) i (8] UV1120 %% 1k 2 0] L3k 3|
99.0% LA L, 7= il (R 58 Bt vl A I 2292, 5%
(%4, Entry 3) , ARZEIG NN BE /R % 2.0,
UVI1120 %Ak 80 7 i 19 18 3514 25 AR F- 35 0
BT, Ve n( LB ) /n (UVLI20) =1.54F
H AR L T e 250 5

2.5 R EEEEGFa

e BIRGE T RN B ()32 Pk e £ S5 I 1) 5%
M, ANZR 5 FiR , Bl A SO I H) SE K, UVT20 (Y
AL SRR S B R W 0, 24 ) N AT 10 h
J& , UV1120 {564 LIGA S 99. 8% , LI 7= i
FIEREME ] 92.5% (5, Entry 5) , kLR E K 2

LI IA], UVI120 e A A8 07 Sl g e B A AN AE
PR, 264 10 h AR fe S R[]

3 &g

VA= W 5 UV120 S Jsokhad oo 1 1 16 F
IS T — o L TG R AT IR S O A
AR = eI S I TR 58 SR IR, L kg 22
"H NMR, MS 1 FT-IR B, I i i 55 o
e Xf BN SR AFLAL , e 2l UVI120 b ik
#99.8% , ;= il ik FEMEIA R 92.5%

S 3k

(1] ZebRil, 5% SCHE, 2/, 2. PRI IR UV-P
A& BT FE BT . AR T, 2019,46 (14) .94 -
95.

(LILB, WUY B, LIX H, et al. Research progress
on the synthesis ultraviolet absorber UV-P[ J]. Guang-
dong Chemical Industry,2019,46(14) :94 -95.)
FERE B LLE, 58 NS, 55 BT UVA 5840
LM I A B B MERE ST [T ] T p k272, 2019,
37(5) :706 -710.

(CUI G S, ZHAO HY, DANG C J, et al. Synthesis



59 1)

FE 25 « 3T A A P B A AT S 20 40 ) S oy R =

RMEEEAMMGI I SR T2

— 781 —

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

and properties of novel reactive UVA ultraviolet ab-
sorbers[ J ]. Henan Science,2019,37(5) :706 —710. )
FRIFVA], E 30, TR B, 4. Tl 3R A5 B 58 AR W i)
KRG YIRIG R RO A PERELT]. Mkt
£ T4 ,2019,1(33) 1179 - 186.
(ZHENG T T, WANG X, YU L M, et al. Synthesis,
characterization and aging resistance of polymerizable
UV absorbers and their polymers[ J]. Journal of Chem-
ical Engineering of Chinese University,2019,1(33) .
179 - 186. )
HTBRAE SR T, TR AR, A5 NI AR TR A s b
il i A E AL TRt e [T ] 2R B3] ,2019, (1) -8 —
12.
(JINYH, GUOZY, YUPS, et al. Advances in the
stabilization of unsaturated polyester resins and its
products[ J ]. Plastic Additives,2019,(1):8 -12.)
T Bl S, B R, A5 SiAE-I AR T R S L
SRR AL SN MR B AR EVA trg LT .
R fb TR, 2018 ,32(5) 11228 - 1234,
(YUSJ, LUSW, LUO ZJ, et al. Synthesis of poly-
ester UV absorbers wvia thiol-ene click reaction and
their application in EVA[ J]. Journal of Chemical En-
gineering of Chinese University,2018,32(5) ;1228 -
1234.)
JIRT A, JOSEF P. Application of benzotriazole reac-
tive UV absorbers to cellulose and determining sun
protection of treated fabric spectrophotometrically[ J].
J Appl Polym Sci,2008,108:334 —341.
DEARTH M A, KORNISKI T J, GERLOCK J L. The
LC/MS/MS characterization of photolysis products of
benzotriazole-based ultraviolet absorbers [ J ]. Polym
Degrad Stabil ,1995,48.111 —120.
LI CL, MA W, REN X H. Synthesis and application
of benzotriazole UV absorbers to improve the UV resist-
ance of polyester fabrics [ J]. Fiber Polym, 2019, 20
(11).2289 -2296.
GERLOCK J L, TANG W, DEARTH M A, et al. Re-
action of benzotriazole ultraviolet light absorbers with
free radicals[ J |. Polym Degrad Stabil 1995 ,48 121 —
130.
CZAJKOWSKI W, PALUSZKIEWICZ J, STOLAR-
SKIR, et al. Synthesis of reactive UV absorbers, de-
rivatives of monochlorotriazine, for improvement in
protecting properties of cellulose fabrics [ J ]. Dyes
Pigments,2006,71 .224 —230.
CZAJKOWSKI W, MAMNICKA J, LOTA W, et al.

Application of reactive UV-absorbers for increasing

[12]

[13]

[15]

[16]

[17]

[18]

[19]

protective properties of cellulose fabrics during stand-
ard laundering process [ J |. Fiber Polym, 2012, 13
(7):948 —953.

EH, EER, T SN B2 A2 R 4 ATF
FEMERELT]. HON AT AL T ,2012,1:8 ~ 19.
(WANG Z, WANG Y M, DING Z M. Research pro-
gress of reactive ultraviolet absorbers[ J]. Gansu Pe-
troleum and Chemical Industry,2012,1.8 -19.)
XS, MR SN B 28 AN IR AR 114 o A B )
TALLT]. Wy RPR R 5 TR ,2006,22(5) 174
-717.

(ZHAO Y, DAN Y. Synthesis of a reactive UV-sta-
bilizer and its application in styrenic polymers[ J].
Polymer Materials Science and Engineering,2006,22
(5):74 -77.)

AP, EH7, B 5F. RO =2 S B 5 Ah R
WG B G S R PERE L] Jekh 5 g €5,2015,
52(5):46 -48.

(FU H E, WANG X, LU Q. Synthesis and applica-
tion of reactive benzotriazoles UV absorber[ J]. Dye-
stuffs and Coloration,2015,52(5) :46 —48.)
29, B, TR RO = A M 2R A 2 IR
MR RELT]. ThE %KL, 2000,14(12) 12 - 15.
(TIAN F T, HUANG D Y, ZHANG Q. Research
progress in benzotriazole ultraviolet ahsorbers [ J ].
China Plastics,2000,14(12) ;12 —-15.)
CRAWFORD] C. 2(2-Hydroxyphenyl) 2H-benzotri-
azole ultraviolet stabilizers[ J ]. Prog Polym Sci, 1999,
24.7 -43.

R, K, Jel . — 5 i ) R A TR B A 2 0
B[] A Ak ,2019,27(8) 666 — 668.
(CHEN H, YU Y, ZHOU J. A new method for the
synthesis of maleimide derivatives[ J]. Chinese Jour-
nal of Synthetic Chemistry, 2019, 27 (8): 666 —
668. )

E PR, BREL, £ A, 55 KB IR Ik LA A=
a R J]. A ifka:,2008,16(2) ;200 —202.
(WANG Q H, CHEN M L., WANG J, et al. Synthe-
sis of amidate derivative of salicylic acid[ J]. Chinese
Journal of Synthetic Chemistry,2008,16(2) :200 —
202.)

XA, BAE S B IR e AL & W i T 185
Bl)]. & ifk2%,2013,21(5) :619 - 622.

(LIU Z L, HU J W. Facile synthesis of amino acid
amide compounds [ J]. Chinese Journal of Synthetic

Chemistry,2013,21(5) :619 -622. )



