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Optimizating synthesis line of Ion-31a—a hand—type Ionone alkaloid derivative
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Abstract Objective: Ion—31a is anovel chiral ionone alkaloid derivative with anti—metastatic effects against MDA -MB-231 breast
cancer cells. The yield of ITon-31a was very low in most studies. The synthetic route of Ion—-31a wasoptimized in this paper to further
increase its yield for further research. Methods: The lipase obtained from Pseudomonas cepacia was used as an enzymatic resolving agent.
The enzyme—chemical resolution method replaced the crystallization resolution in the original study. The aim was to obtain an optically
purity intermediate 8. The yield of key intermediate 11 was increased by optimizing the reduction process for o —f unsaturated amide.
Optimizing the reaction conditions reduced the formation of by —products in the last step. Results: The yield of intermediate 8 was
significantly improved by using enzymatic resolution. Toincrease the yield of intermediates 11, amide reduction with catalytic
hydrogenation with Raney nickel was used followed by lithium tetrahydrogen aluminum. The preparation of Ion-31a was enhanced by
reducing by—products in the final step. Conclusion: This paper has showed a newsynthetic route to obtain key intermediates 8 and 11. The
total yield of Ion—-31a has been greatly improved.
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a:3—chloroperoxy benzoic acid, DCM, 0°C;b:NaBH,,MeOH=2:1,1t;

cpseudomonas cepacia, MTBE, ethenylethanoate, 40°C;d:KOH, MeOH, rt;
e:Zn, CH;COONa, Nal, CH;COOH,rt::MnO,, DCM, rt; g:NaClO, EtOH,0.
rish:EDCI, HOBt,Methylamine hydrochloride, DCM,rt;i:Raney nickel, THF,

rtj:LiATH4, THF rt;k:3,5-Dimethylpyrazole,chromium trioxide, DCM,~20°C
1 k&4 Ton-31a BI& R B £k
Fig 1 Synthetic route of compound Ion-31a
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MEREM 3 Y CFREN, BEHE S min FINA 224
ke, RN, TLC Wl 52 v 78 4= (PE:
EA =10:1,V/V) ¥/ i EA #ike, Fif A
TR SN TR pH JH 2= P, A EA 2RI IS gk
AU TC KB IR B T8 T T, 15 2465 kL
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211 B T IMESHRAE  EONHPRY, RN
28.8% ., 1H NMR (400MHzCDCl;),86.61(dd,J=15.2
Hz,10.0 Hz,1H), 6.03 (dd, J= 15.2 Hz,6.1 Hz, 1H),
5.50 (m, 1H), 2.34 (s, 3H), 2.02 (m, 2H), 1.61 (m, 3H),
1.45 (m, 1H), 1.13 (m, 1H), 0.80 (s, 3H), 0.72 (s, 3H).
13C NMR(100MHzCDC15):8149.1, 132.7, 59.6, 59.1, 52.1,
30.8,28.9, 28.1,27.0, 23.9, 21.9, 21.4, 20.4.

2.1.2 (LB Y 8 LEMIZRAE Bk, FoFR
80% . 'HNMR (400MHzCDCly), 86.92(dd, J = 15.2Hz,
9.8Hz, 1H), 5.81(d, J=15.2Hz, 1H), 5.50(br s, 1H),2.31
(d, J = 9.8Hz, 1H), 2.04 (br s, 2H), 1.57 (s, 3H), 1.47 (m,
1H), 1.21 (m, 1H), 0.93 (s, 3H), 0.86 (s,3H). "C-NMR
(100MHzCDCly): 8171.4, 1529, 131.6, 122.8, 121.5,
54.1,32.5,31.1,27.7,26.8,23.0,22.8.

2.1.3 fLEY 9 WESHRIE SRy, RN
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72% . 'HNMR (400MHz, CDCly), 86.64(dd, J=15.2Hz,
9.7Hz, 1H), 6.61(br s, 1H) 5.83(d, J=15.2Hz, 1H), 5.45
(br s, 1H), 2.85(d, J=4.8Hz, 3H), 2.23(d, J=9.7Hz, 1H),
2.01(br s, 2H), 1.55(s, 3H), 1.46(m, 1H), 1.18(m, 1H),
0.90 (s, 3H), 0.84 (s, 3H). "C-NMR (100MHz, CDCly:
8166.8, 144.6, 132.3, 124.8, 122.1, 53.8, 32.3, 31.2,
27.6,26.8,26.2, 23.0, 22.8.

214 ALEY 10 MEHRAE  SEiiRY), 7R
4 95% . 'H NMR (400MHz,CDCL): 85.47 (br s, 1H),
5.33(m, 1H), 2.80(s, 3H), 2.21 (1,2H), 2.0~1.85(m, 3H),
1.68(s, 3H), 1.48 (m, 2H), 1.45-1.10 (m, 2H), 0.93 (s,
3H), 0.87 (s, 3H)."C-NMR (100MHz, CDCL): 3173.8,
135.6, 120.9, 48.7, 36.7, 32.6, 31.5, 27.6, 27.5, 26.6,
26.2,23.5, 23.0.5 SCHkRGEY— 2L

2.1.5 Ton-3la MILSHIRAE B EIIRY), &N
52.1%. 'H NMR (400MHz, CDCL): 87.25 (m, 1H, Ar—
H), 7.04 (m, 2H, Ar—H), 6.92 (m, 1H, Ar-H),5.81 (br s,
1H), 3.45 (br s, 2H), 2.36 (d, J =17.2Hz, 1H), 2.33 (m,
2H), 2.17 (s, 3H), 2.02 (d, J =17.2Hz, 1H),1.97 (s, 3H),
1.84(m, 1H),1.71(m, 1H),1.57(m, 2H),1.41(m, 1H), 1.04
(s, 3H),1.00(s, 3H). “C NMR(100MHz, CDCLy): §199.4,
165.6, 163.0(d, J=243.7Hz), 142.0(d, J=6.9Hz), 129.6
(d, J=8.1Hz), 125.1, 124.3(d, J=2.7Hz), 115.6(d, J=21.1Hz),
113.8(d, J=21.1Hz), 62.0, 57.7, 51.2, 47.2, 42.3, 36.3,
28.8,27.9,27.3,27.2,24.7.
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Tab 1 Yield of intermediate 8 obtained by different resolution methods
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Tab 2 Effects of different solvents on the yield of Ion-31a prepared

in the last step
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