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Scheme 1 Synthesis route of ionone-containing chalcones
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/R (3b)6. 06 g, 780 AR IR 93. 2% ; 25 /R (3¢) 5. 46 g, F6 (A [E 1A, 1% 88. 1% ; A /KT (3d)
5.01 g, KAt A, Y% 86. 7% ; £ /R (4a)5. 35 g, (A [ {4, WL 90. 4% ; £ /K[ (4b) 6. 34 g, i #E
o [ A, B 93. 0% 5 2RI (4e) 5. 71 g IR LR [ AR, % 87. 6% ;25 /K (4d)5. 51 g, FIEE A, 1L
% 88.3% .
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Table 1 Elemental analysis and melt point data of compounds 3 ~4

Elemental analysis( caled. )/%

Compd. Molar fomula mp/ C
C H N
3a CyHy, O 85.72(85.67) 8.57(8.63) 98 ~ 100
3b CyHy3NOs 73.75(73.82) 7.16(7.12) 4.28(4.30) 127 ~129
3c Cyy Hy 0, 81.20(81.25) 8.48(8.44) 115 ~118
3d CyHy 0, 81.10(81.04) 8.09(8.16) 109 ~ 111
4a CyHy 0, 81.12(81.04) 8.09(8.16) 135 ~ 137
4b CyoHy NO, 70.30(70.36) 6.86(6.79) 4.09(4.10) 158 ~ 160
4c Cypy Hy 04 77.21(77.27) 8.06(8.03) 119 ~ 121
4d CyoHy 0, 76.94(76.89) 7.68(7.74) 126 ~ 128

*x2 &% 3~4'HNMRMS 70 IR 38
Table 2 'H NMR, MS and IR data of compounds 3 ~4

Compd. "H NMR(CDCl;,TMS) ,8 m/z[M* ] IR,o/cm™!

3a 1.01(s,3H),1.12(s,3H),1.42(m,2H) ,1.75(s,3H),1.60(m,2H) ,2.03(m,2H) ,6.47 280 2955,2920,
(d,J=16 Hz,1H) ,6.96(d,J =16 Hz,1H) ,7.33(d,J =16 Hz,1H) ,7.55 ~7.52(m,3H) , 1665,1595,
7.64(d,J =16 Hz,1H),7.81(d,J=8.0 Hz,2H) 1506

3b 0.98(s,3H),1.12(s,3H),1.39(m,2H) ,1.57(s,3H) ,1.65(m,2H) ,1.87(m,2H) ,6.32 325 2965,2 926,
(d,J =16 Hz,1H) ,6.88(d,J =16 Hz,1H) ,7.16(d,J =16 Hz,1H) ,7.53(m,2H) ,7.72 1658,1590,
(d,J=16 Hz,1H) ,8.16(d,J =8.0 Hz,2H) 1510

3c 0.90(s,3H),1.05(s,3H),1.40(m,2H) ,1.57(s,3H) ,1.66(m,2H) ,1.95(m,2H) ,3. 84 310 2960,1 650,
(s,3H) ,6.28(d,J =16 Hz,1H) ,6.55(d,J=8.0 Hz,2H) ,6.90(d,J =16 Hz,1H) ,7.11 1588,1512
(m,2H) ,7.24(d,J =16 Hz,1H),7.50(d,J =16 Hz,1H)

3d 0.89(s,3H),1.02(s,3H),1.44(m,2H) ,1.51(s,3H) ,1.64(m,2H),1.92(m,2H) ,4.33 296 3430,2948,
(s,1H),6.08(d,J =16 Hz,1H) ,6.56(d,J=8.0 Hz,1H) ,6.75 ~6.82(m,2H) ,6.90 1642,1598,
(d,J =16 Hz,1H),7.02(d,J =16 Hz,1H) ,7.11(m,1H) ,7.92(d,J =16 Hz,1H) 1507

4a 0.85(s,3H),1.02(s,3H),1.22(s,3H),1.28 ~1.38(m,4H) ,1.45 ~1.55(m,2H) , 296 2963,2918,
6.22(d,J =16 Hz,1H) ,6.71(d,J =16 Hz,1H) ,7.01(d,J =16 Hz,1H) ,7.10(m, 1625,1588
1H),7.18(m,2H) ,7.26(d,J=8.0 Hz,2H) ,7.57(d,J =16 Hz,1H)

4b 0.87(s,3H),1.00(s,3H),1.21(s,3H),1.28 ~1.39(m,4H) ,1.45 ~1.62(m,2H) , 341 2950,2918,
6.29(d,J=16 Hz,1H) ,6.80(d,J =16 Hz,1H) ,7.26(d,J =16 Hz,1H) ,7.48(d, 1668,1577,
J=8.0 Hz,2H) ,7.75(d,J =16 Hz,1H) ,8.03(d,/=8.0 Hz,2H) 1505

4c 0.88(s,3H),0.96(s,3H),1.23(s,3H),1.30 ~1.40(m,4H) ,1.47 ~1.60(m,2H) , 326 2955,2926,
3.76(s,3H) ,6.31(d,J =16 Hz,1H) ,6.67(d,J=8.0 Hz,2H) ,6.84(d,J =16 Hz, 1670,1571
1H),6.98(d,J =16 Hz,1H) ,7.12(d,J =8.0 Hz,2H) ,7.58(d,J =16 Hz,1H)

4d 0.88(s,3H),0.96(s,3H),1.28(s,3H),1.35 ~1.45(m,4H) ,1.52 ~1.65(m,2H), 312 3398,2962,
4.56(s,1H) ,6.29(d,J =16 Hz,1H) ,6.63(d,J=8.0 Hz,1H) ,6.75 ~6.87(m,2H) , 1655,1576

6.82(d,J=16 Hz,1H) ,6.92(d,J=16 Hz,1H),7.18(m,1H) ,8.01(d,J =16 Hz,1H)
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NaOH JilH 2 25 mmol, fL459) 3a MY K2 M6 %5 80. 1% . 14 Na, CO, il NaOH 15 24 Jo i A 30, i
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Table 3 Effect of types and amounts of bases on the yield of reaction

Entry Types of bases Amount of base/mmol  Yield/% Entry Types of bases Molar ratio Yield/%
1 - 0 No reaction 7 Na, CO;/NaOH 5:10 78.9
2 NaOH 10 42.9 8 Na, CO;/NaOH 5:15 94.8
3 NaOH 15 72.5 9 Na, CO;/NaOH 5:20 82.3
4 NaOH 20 88.5
5 NaOH 25 80.1
6 Na, CO4 20 No reaction

Reaction conditions:r. t. , 5 min, n(B-ionone):n(benzalaldehyde) =1:1.
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Table 4 Condensation of g-ionone and substituent phenylaldehyde at room temperature

Entry R’ Product Time/min Yield/ % Entry R’ Product Time/min Yield/ %
1 4-H 3a 3 94.8 3 4-OCH; 3c 8 88.1
2 4-NO, 3b 1 93.8 4 2-OH 3d 15 84.7

Reaction conditions ;: n(B-ionone ) : n( aromatic aldehydes):n(Na,CO;):n(NaOH) =20:20:5:15, r. t.
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Synthesis and Characterization of
Ionone-containing Chalcones

LIU Changhui, WEN Ruiming” , YE Xiaoqin, YI Xianwen, FANG Lei
( Department of Chemistry and Environmental Engineering , Hunan City University , Yiyang 413000, China)

Abstract Condensation of B-ionone and 5, 6-epoxyl-B-ionone with aromatic aldehydes by sodium carbonate
and sodium hydroxide was carried out to afford eight novel ionone-containing chalcones at room temperature for
1 ~15 min by grinding, and their structures were characterized by '"H NMR, MS, IR and elemental analysis.
The effects of substituents, the types and amounts of catalysts on the reaction were studied. The results show
that the yield is 87. 1% ~94. 8% when the molar ratio of B-ionone, benzalaldehyde, sodium carbonate and
sodium hydroxide is 20:20:5:15, and electron withdrawing group promotes the condensation.

Keywords chalcone, B-ionone, epoxyl-B-ionone , condensation , synthesis



