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Synthesis and acaricidal activity of curcumin pyrimidinone derivatives

LUO Jin-xiang, DING Wei*, ZHANG Yong-qiang,
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Abstract; Based on the results of previous study , four novel curcumin pyrimidinone derivatives were
designed and synthesized. The structures of the new compounds were identified by IR,'H NMR and
MS. The acaricidal assay results showed that all four derivatives exhibited higher acaricidal potency than
the parent compound. The 48 h LCj, values of 4,6-bis[ ( E) 4-hydroxy-3-methoxystyryl ] pyrimidin-2
(1H)-one (3a) with the highest acaricidal potency were 487. 5 and 200. 3 mg/L to Tetranychus
cinnabarinus and Panoychus cotri,respectively. The acaricidal potency of derivatives 3a was about four
fold higher than that of curcumin against 7. cinnabarinus and P. cotri. Moveover the 72 h LC,, values
of 3a was 40.7 mg/L to T. cinnabarinus ,which exhibited about fourteen fold higher acaricidal potency
than that of curcumin.
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Table 1 Physicochemical and MS data of the target compounds
4£43% Compd. R #HEM.p./C 7 Morphology 7= % Yield/% LC-MS
3a H 55.5~56.0 B faE 4% White solid 26.2 392[M* ],330[ M62] *
3b CH, 57.0~57.8 B4k White solid 29.6 406[M* ],320[ M-77] *
3c C,H; 53.0~53.3 B € Ak White solid 34,7 420[M*],389[ M-31]*
3ad C¢H, - BE AR BK Pale yellow viscous liquid 28.9 468[M™* 1,437[M31]+
%2 B#F{44% 'HNMR IR HiE
Table 2 'H NMR and IR data of the target compounds
k4% Compd. 'H NMR,$ IR(KBr) ,v/cm™!
3a 3.92(s,6H) ,4.20(s,1H) ,6.39(d,J =5.3 Hz,2H) ,6.88 3 421,3 174,2 928,2 847,1 677,1 630,1 591,1 516,
(d,/=2.7 Hz,2H) 7. 14(dd,J =3.3 Hz,0.6 Hz,2H), 1446,1400,1 371,1 284,1 253,1 163,1 033,975,814
7.33(s,2H),7.60(d,J=5.3 Hz,2H)
3b 2.06(s,3H),3.92(s,6H), 4. 19(s, 1H),6.39(d, J = 5 ) 5 105 5 995 2 849 1 677,1 630,1 5911516,
5.3 Hz,2H),6. 88 (d, J = 2.7 Hz, 2H), 7. 14 (dd, J = 1444,1 400,1 371,1 284,1 253,1 163,1 033,975,814
3.3 Hz,0.6 Hz,2H),7.33(s,2H),7.59(d,J =5.3 Hz, ’ ’ ’ ’ ’ ' e
2H)
3c 2.07(s,5H),3. 92(s,6H) 4. 19(s, 1H),6. 39 (4, ] = 3 420,3 176,2 927,2 849,1 677,1 630,1 591,1 516
5.3 Hz,2H),6.88(d,J =2.7 Hz,2H),7. 14 (dd,J = ’ ’ ’ ’ ’ ’ ’ ’
2.7 1z.0.4 Ho.2H) 7. 33 (5, 2H) 7. 59(d. 7 = 5.3 Hz, 1446,1 401,1 371,1 2841 253,1 164,1 033,976,815
2H)
3d 3.91(s,6H) ,4.14(s,1H) ,6.38(d,/=5.3 Hz,2H) ,6.87 3 335,3062,2 938 ,2 843,1 705,1 632,1 601,1 515,

(d,J=2.7 Hz,2H),7.0(t,J =4.9 Hz,1H),7.13(dd,J =
3.3 Hz,0.6 Hz,2H),7.25 ~7.32(m,4H) ,7.53 ~7. 62

1 445,1 370,1 270,1 232,1 179,1 033,981 ,818,755,694

(m,4H)
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Table 3 Contact activity of curcumin and its derivatives against Tetranychus cinnabrinus

L A # R LGy (95% CL)/(mg/L) 2 R
Compd. Time/h Regressive equation
3a 48 Y=0.3613+1.157 7x 487.5(386.2 ~614.3) 1.059 0.787
72 ¥Y=1.3824+0.994 3x 40.7(12.1 ~75.9) 0. 694 0.875
3b 48 Y= -0.1477 +0.737 3x 1586(1 025 ~3 510) 0.477 0.924
72 Y=0.927 2 +1.243 4x 179.6(125.6 ~232.4) 0.430 0.934
3¢ 48 Y=0.018 8 +0.611 1x 931.7(612.2 ~1857.2) 0.737 0. 865
72 Y=0.982 2 +0.936 5x 89.4(39.8 ~141.3) 0.326 0.955
3d 48 Y=-0.288 3 +1.021 9x 1915(1 341 ~3371) 4.335 0.228
72 Y =0.502 8 +0. 742 5x 210.3(111.0 ~308.9) 2.568 0.463
F ¥ % curcumin 48 Y=-0.4633 +1.425 6x 2 113(1 434 ~4 102) 0.494 0.920
72 Y=0.2778 +1.164 7x 577.4 (437.8 ~734.2) 1.060 0.787
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Table 4 Contact activity of curcumin and its derivatives against Panonychus citri
Ay b 3 e 1) #ARAFE LC,y (95% CL)/(mg/L) 2 P
Compd. Time/h Regressive equation
3a 48 ¥Y=1.5487+2.217 8x 200.3(156.8 ~243.2) 0.525 0.913
7 ¥Y=1.8008 +1.154 6x 27.6(2.8 ~64.7) 0.298 0.960
3b 48 Y=0.478 8 +2.104 4x 592.2(498.8 ~707.5) 0.868 0.833
72 ¥Y=1.6519 +1.588 Ox 91.2(49.0 ~131.3) 0.194 0.979
3c 48 ¥=0.7482 +1.928 2x 409.2(336.5 ~492.2) 0.259 0.968
72 Y=1.8338 +1.418 8x 51.0(16.3 ~88.5) 0.210 0.976
3d 48 Y=0.3572 +2.183 3x 686.1(582.2 ~818.3) 0.301 0.960
72 Y=1.206 5 +1.690 5x 193.4(140.1 ~245.2) 0.126 0.989
ZE##% curcumin 48 ¥Y=0.2150+1.454 9x 711.6(556.9 ~947.3) 0.310 0.958
72 Y=1.416 0 +1.547 3x 121.6(71.4 ~1692) 0.797 0.850
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