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R=C;H; _,(n=0,2,4,6); TPGDA = tripropylene glycol diacrylate; DMDA = N, N-dimethyl dodecyl amine

Scheme 1 Synthesis and UV-curing of photo-active cardanol derivative(1)

2011-06-14 Wik 20110721 & [l
H R A ARE R4 (51063002) (TLVEA B RREFHE 4 (2009GZH0035 ) VL PYRHE I 2% B K24 A= QBT RE 4 B B30t H
IR R - 55, Z4% 5 Tel:0791-3823357 ; Fax:0791-3823357 ; E-mail : shenliang00@ tsinghua. org. cn; #1537 18] : A HLENRE /0 T



54 1] PEALANAE  BATGT R G MR B AT AR M B S H: UV [ 393

AW 1 1G4 0.55 g(2.0 mmol ) 4-7R FH AL " ZHIER (1.06 g(c.a. 3.5 mmol) JESR My T
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Te AR, 7 % 86% , IR(KBr), o/cm™" ;3059 ( C=C—H ), 3008 ( C=C—H ), 1661 ( Ar—CO—Ar) ,
1585 ~ 1413 (aryl ring) , 1275 (C—0—C) , 783 ~ 699 (CH,);' H NMR, 5:7.81 (m,4H, Ph—H of aryl
ketone) ,7. 63 ~7.56(m,3H,Ph—H of aryl ketone),7.52 ~7.47 (m,2H,Ph—H of aryl ketone) ,7.26 ~
7.19(m,1H,Ph—H,Ph—H of cardanol) ,6.84 ~6.79(m,3H,Ph—H of cardanol) ,5.43 ~5.34(m,3H,
vinyl H),5. 15 (s,2H, Ph—CH,—0—Ph) ,2. 83 ~2.78 (m,2H, Ph—CH,—CH, ) ,2. 61 ~2.57 (m,2H,
allyl H) ,2. 04 ~2. 00( m,4H,allyl H) ,1.32 ~1.26(m,14H,alkyl H),0.90(t,3H,/ =3.80 Hz,CH, ).
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Fig.2 'H NMR spectra of compound 1(A) and cardanol ( B)
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Table 1 Solvent tolerance of the cured films of compound 1°

Media m, /g’ my/g" Loss®/ % Media m, /g’ my/g" Loss®/ %
EtOH 0.9835 0.9515 3.25 THF 0.986 0 0.9858 0.02
H,0 1.027 8 1.0278 0.00 p-xylene 0.9561 0.9559 0.02

a. soaking time is 24 h; b. m, is the mass of cured film before dispersion in different media, while m, means that after dispersion; c. loss of

mass is calculated as follows: [ (m; —m,)/m; | x100%.
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Table 2 UV curing of the mixtures of compound 1 and cardanol and the properties of the resulting films*

Entry n(1):n(Cardanol)  Time/min® Hardness Medium my /g’ m,/ g’ Loss/% ¢
1 0:100 >60° - - - - -
2 1:1 5 H EtOH 0.966 3 0.964 1 0.23
H,0 0.9958 0.9958 0.00
THF 0.9268 0.926 1 0.07
p-xylene 0.9426 0.9412 0.15

continued on next page
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continued from previous page

Entry n(1):n(Cardanol)  Time/min® Hardness Medium my /g’ m,/g" Loss/% ¢

3 1:10 20 3H EtOH 1.1680 1.1640 0.34
H,0 0.958 0 0.9580 0.00

THF 0.988 3 0.987 6 0.07

p-xylene 0.9236 0.9225 0.12

4 1:50 30 3H EtOH 1.0053 0.9940 1.12
H,0 0.9930 0.9930 0.00

THF 0.9935 0.9924 0.11

p-xylene 1.198 6 1.196 4 0.18

5 1:50/ 45 <1 HEtOH 1.294 8 1.2737 1.63
H,0 0.958 8 0.9572 0.17

THF 0.9510 0.9365 1.52

p-xylene 0.9917 0.9883 0.34

a. soaking time is 24 h; b. the UV curing time; c. m, is the mass of cured film before soaking in different media, while m, means that after
soaking; d. loss of mass is calculated as follows: [ (m; —m,)/m; ] x100% ; e. the sample will become very yellow or even brown and black if the

UV irradiation time is longer than 60 min; f. the molar ratio of benzophenone and cardanol.
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Table 3 Acids and bases resistance of UV cured film of the mixtures of compound 1 and cardanol’

n(1):n(Cardanol) 1 mol/L aq. HCI 1 mol/L aq. NaOH
100:0 no alligatoring, no color change, no wrinkling partially white, no color change, no wrinkling
1:1 no alligatoring, no color change, no wrinkling no alligatoring, no color change, no wrinkling
1:10 no alligatoring, no color change, no wrinkling no alligatoring, no color change, no wrinkling
1:50 no alligatoring, no color change, no wrinkling alligatoring, no color change, no wrinkling
1:50° alligatoring, no color change, no wrinkling alligatoring, no color change, no wrinkling

a. the dispersion time in acids or bases is seven days; b. the molar ratio of benzophenone and cardanol.
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Synthesis and UV Curing Properties of a
Photo-active Cardanol Derivative

CHENG Chuanjie, ZHA Jiwei, LIU Zhongbin, SHEN Liang* , SUN Jian, LIU Yingjia
(School of Chemistry and Chemical Engineering , Jiangxi Science &
Technology Normal University , Nanchang 330013, China)

Abstract A cardanol derivative (1) with photo-initiating activity has been synthesized in 86% yield using
cardanol and 4-bromomethyl benzophenone as precursors. The photo-initiating performance of the derivative 1
is better than common benzophenone according to the results of the controlled experiments. The derivative 1
can be completely cured within 30 s under UV irradiation without the presence of any photoinitiator.
Furthermore , the mixtures of the derivative 1 and cardanol with various ratios can also be cured under UV
irradiation that the UV-curing time is prolonged up to dozens of minutes with the increase of cardanol content.
The resulting cured films show relatively high hardness(3H-5H) , excellent solvent, acid and base resistance,
which have potential application in anti-corrosion coatings.

Keywords cardanol ,bromomethyl benzophenone , UV-curing, photo-initiating , anti-corrosion coatings



