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Study on the ionone amide derivatives synthesis and anti—tumor metastatic effect
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Abstract Objective: To study the ionone amide derivatives synthesis and anti—metastatic activities. Methods: Target compounds 2a—f
and 4a—f were prepared by haloform reaction, allylic oxidation, amidation reaction from at—ionone as starting material. Results: Twelve
ionone amide derivatives were synthesized by organic chemistry reactions. All of the compounds were identified by 'H-NMR, “C-NMR and
ESI-MS. Compared to the positive control compound LY294002, these results showed that compound 4f had significant anti—metastasis
effect. Conclusion: The tertiary amine group and carbonyl group at C=3 position of ionone amide derivatives may be the essential in the
anti-tumor metastasis.
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2.1 BARLEMe s EAE LB 2a HTCEATH
Ry, 77 %K 45.0% . 'H NMR (400 MHz, CDCLy): &
6.66 (dd, J=15.2 Hz, 9.6 Hz, 1H), 5.87 (br s, 1H), 5.76
(d, J=152 Hz, 1H), 546 (brs, 1H),2.88 (d, /=438
Hz, 3H), 2.94 (d, J = 9.6 Hz, 1H), 2.01 (m, 2H), 1.56 (d,
J=12Hz 3H), 147 (m, 1H), 1.18 (m, 1H), 0.90 (s,
3H), 0.85 (s, 3H). *C NMR (100 MHz, CDCLy): & 166.6,
145.0, 132.3, 124.7, 122.2, 53.8, 32.4, 31.1, 27.7, 26.8,
26.3,23.0,22.8. ESI-MS m/z: 207.3[M+H]",

AW 2b TRy, 723N 40.4%. 'H
NMR (400 MHz, CDCLy):  6.72 (dd, J = 15.0 Hz, 9.7
Hz, 1H), 6.21 (d, J = 15.0 Hz, 1H), 5.47 (br s, 1H), 3.05
(s, 6H), 2.29 (d, J = 9.7 Hz, 1H), 2.03 (m, 2H), 1.58 (d,
J=1.6 Hz, 3H), 1.50 (m, 1H), 1.19 (m, 1H), 0.92 (s,
3H), 0.87 (s, 3H). C NMR (100 MHz, CDCly): &
166.8, 146.8, 132.3, 122.2, 121.3, 54.3, 32.4, 31.2,
27.7,26.9,23.0,22.9, ESI-MS m/z: 222.1 [M+H]",

WEY 2¢ AITCEAMRY), 77K 41.6%. 'H
NMR (400 MHz, CDCLy): 8 6.65 (dd, J= 14.8 Hz, 9.6
Hz, 1H), 5.71 (d, J = 14.8 Hz, 1H), 5.62 (d, J = 6.8 Hz,
1H), 5.44 (br s, 1H), 4.14 (m, 1H), 2.22 (d, J = 9.6 Hz,
1H), 2.00 (d, J = 1.6 Hz, 1H), 1.55 (d, J = 1.6 Hz, 3H),
1.47 (m, 1H), 1.17 (d, J = 6.4 Hz, 6H), 1.12 (m, 1H),
0.90 (s, 3H), 0.84 (s, 3H). *C NMR (100 MHz, CDCL):
5 164.9, 144.8, 132.4, 125.1, 122.1, 53.8, 44.3, 32.4,
31.1,27.8, 26.8, 23.0, 22.9, 22.8 . ESI-MS m/z: 236.2
[M+H] *.

WA 2d IR, 7% N 26.2%. 'H
NMR (400 MHz, CDCLy): 8 6.67 (dd, J= 15.0 Hz, 9.6
Hz, 1H), 6.20 (d, J = 15.0 Hz, 1H), 5.47 (br s, 1H), 3.56
(m, 4H), 2.28 (d, J = 9.6 Hz, 1H), 2.03 (br s, 1H), 1.66
(m, 2H), 1.59 (br s, 6H), 1.49 (m, 1H), 1.19 (m, 1H),
0.92 (s, 3H), 0.87 (s, 3H). *C NMR (100 MHz, CDCL):
8 165.5, 146.2, 132.5, 122.1, 121.7, 54.3, 32.4, 31.3,
27.7,269,24.7,23.0,22.9, ESI-MS m/z: 262.2[M+H] *,

WAEY) 2 HITCEAMRY), 7% N 19.8%. H

NMR (400 MHz, CDCLy): 8 6.75 (dd, J=15.0 Hz, 9.7
Hz, 1H), 6.15 (d, J = 15.0 Hz, 1H), 5.48 (br s, 1H), 3.59
(m, 8H), 2.28 (d, J = 9.7 Hz, 1H), 2.03 (br s, 2H), 1.57
(d, J = 1.4 Hz, 3H), 1.47 (m, 1H), 1.22 (m, 1H), 0.92 (s,
3H), 0.86(s, 3H). “C NMR (100 MHz, CDCI3): § 165.6,
147.7, 132.1, 122.4, 120.5, 66.8, 54.3, 32.5, 31.2, 27.7,
26.9,23.0,22.9, ESI-MS m/z: 264.1[M+H] *,

& 2f e aamikyr, =%k 18.6%. 'H
NMR (400 MHz, CDCLy): 8 6.70 (dd, J = 15.1 Hz, 9.6
Hz, 1H), 6.04 (br s, 1H), 5.75 (d, J = 15.1 Hz, 1H), 5.46
(br s, 1H), 3.40 (q, J = 5.7 Hz, 2H), 2.45 (t, J = 5.9 Hz,
2H), 2.25 (s, 7H), 2.02 (br s, 2H), 1.56 (d, J = 0.92 Hz,
3H), 1.46 (m, 1H), 1.17 (m, 1H), 0.91 (s, 3H), 0.85 (s,
3H), “C NMR (100 MHz, CDCL): & 165.7, 145.2,
132.4, 124.7, 122.2, 57.8, 53.8, 45.2, 36.7, 32.5, 31.1,
27.7,26.9,23.0,22.9, ESI-MS m/z: 265.2 [M + H] *,

WEY) 4a HEEAIRY), 7% N 23.2%. 'H
NMR (400 MHz, CDCL): 8 6.79 (dd, J = 15.2 Hz, 9.4
Hz, 1H), 5.96 (br s, 1H), 5.91 (br s, 1H), 5.87 (d, J =
15.2 Hz, 1H), 2.89 (d, J = 4.9 Hz, 3H), 2.70 (d, J = 9.4
Hz, 1H), 2.37 (d, J = 16.8 Hz, 1H), 2.10 (d, J = 16.8 Hz,
1H), 1.89 (s, 3H), 1.06 (s, 3H), 1.01 (s, 3H). C NMR
(100 MHz, CDCly): 8 198.8, 165.5, 160.0, 140.4, 126.7,
126.6, 54.9, 47.3, 36.7, 28.0, 27.2, 26.4, 23.6, ESI-
MS m/z: 222.1 [M+H]*,

A 4b BAAATIRY), 7250 22.4% . '"H NMR
(400 MHz, CDCL): 8 6.82 (dd, J =14.8 Hz, 9.6 Hz, 1H),
6.36 (d,J=14.8 Hz, 1H), 5.98 (s, 1H),3.10 (s, 3H),
3.05 (s, 3H), 2.74 (d, J = 9.6 Hz, 1H), 2.40 (d, J = 16.8
Hz, 1H), 2.12 (d, J = 16.8 Hz, 1H), 1.92 (d, J = 1.2 Hz,
3H), 1.08 (s, 3H), 1.02 (s, 3H). “C NMR (100 MHz,
CDCLy): & 169.8, 165.7, 159.8, 142.0, 126.7, 123.5,
55.4,47.4,36.7, 28.0, 27.2, 23.6., ESI-MS m/z: 236.1
[M+H] *,

WA 4c HITEMRY), 7FHR 21.7%. 'H
NMR (400 MHz, CDCLy): 8 6.80 (dd, J =15.2 Hz, 9.2
Hz, 1H), 5.97 (s, 1H),5.81 (d,J=15.2 Hz, 1H), 5.46
(d, J= 6.4 Hz, 1H), 4.15 (m, 1H),2.70 (d, J=9.2 Hz,
1H), 2.38 (d, J=16.8 Hz, 1H), 2.10 (d, J=16.8 Hz,
1H), 1.91 (d, J = 0.8 Hz, 3H), 1.21 (d, J = 5.6 Hz, 6H),
1.08 (s, 3H), 1.03 (s, 3H), “C NMR (100 MHz, CDCL):
5 198.8, 163.8, 160.0, 140.4, 127.0, 126.7, 54.9, 47.3,
41.6, 36.8, 28.0, 27.2, 23.7, 22.8, ESI-MS m/z: 250.2
[M+H] *,

WA 4d T EIARYY, 72FHR 37.9%. 'H
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NMR (400 MHz, CDCLy): 8 6.74 (dd, J=14.9 Hz, 9.5
Hz, 1H), 6.34 (d, J = 15.0 Hz, 1H), 5.93 (br s, 1H), 3.58
(br s, 2H), 3.45 (brs, 2H), 2.70 (d, J = 9.5 Hz, 1H),
235 (d, J=16.8 Hz, 1H), 2.08 (d, J=16.7 Hz, 1H),
1.88 (s, 3H), 1.57 (br s, 6H), 1.04 (s, 3H), 0.98 (s, 3H).
3C NMR (100 MHz, CDCLy): & 198.7, 164.4, 159.9,
141.5, 126.6, 123.9, 55.4, 47.4, 36.6, 27.9, 27.1, 25.5,
24.5,23.6, ESI-MS m/z: 276.3 [M+H]",

AW 4e HICEMRY), 7% H 37.9%. 'H
NMR (400 MHz, CDCLy): 8 6.86 (dd, J= 15.0 Hz, 9.4
Hz, 1H), 6.31 (d, J = 15.0 Hz, 1H), 5.98 (br s, 1H), 3.71
(br s, 6H), 3.55 (brs, 2H), 2.74 (d, J = 9.4 Hz, 1H),
2.38 (d, J=16.8 Hz, 1H), 2.12 (d, J= 16.7 Hz, 1H),
1.91 (s, 3H), 1.08 (s, 3H), 1.02 (s, 3H), “C NMR (100
MHz, CDCLy): & 198.6, 164.5, 159.5, 143.1, 126.8,
122.6, 55.4, 47.4, 36.7, 28.0, 27.2, 23.6, 19.2., ESI-
MS m/z: 278.3 [M+H]*,

& af L@y, =%k 524%, 'H
NMR (400 MHz, CDCLy): 8 6.81 (dd, J=15.1 Hz, 9.3
Hz, 1H), 6.19 (br s, 1H), 5.97 (s, 1H), 5.88 (d, J = 15.1
Hz, 1H),3.42 (q,/=5.6 Hz, 1H),2.70 (d,/J=9.3 Hz,
1H), 2.47 (t, J= 5.8 Hz, 1H), 2.38 (d, /= 16.7 Hz, 1H),
2.26 (s,6H),2.10 (d,J=16.7 Hz, 1H), 1.90 (s, 3H),
1.07 (s, 3H), 1.02 (s, 3H), “C NMR (100 MHz, CDCL):
3 189.7, 164.7, 159.8, 140.5, 126.8, 126.7, 57.6, 54.9,
47.3,45.1, 36.8, 36.7, 28.0, 27.2, 23.6., ESI-MS m/z:
279.1[M+H]*,

2.2 BARALAM 0 FRE S AR AL MR ST
Y%t EGF 75 S MD-MBA-231 FLIRs A0 i i1k %
iz s E R anER 2 s .
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Tab 2 Inhibiting effects of derivatives on the EGF —induced
migration of MDA-MB-231 cells

No. 1Cso/ ( mol/L) No. 1Cs /( mol/L)

2a 23.6 4a 48.43

2b >50 4b >50

2c 4.5 4c 32.45

2d 5.1 4d >50

2e 15.36 4e >50

2f >50 4f 0.83
1.Y294002 1.18
3 g
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