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Abstract
ing three steps: (i) the aldol condensation between 4, 8-dimethylnona-3, 7-dienal(2) and propionaldehyde(3) led
to the key intermediate, 2, 6, 10-trimethylundeca-2, 5, 9-trienal(4) ; (ii) 3, 7, 11-trimethyldodeca-1, 3, 6, 10-tet-
raenylphosphonate(6) could be prepared via the modified Wittig-Horner reaction between(4) and methylenebi-

A novel route to the total synthesis of lycopene was described. The synthesis was based on the follow-

sphosphonic acid tetraethyl ester(5); (iii) another modified Wittig-Horner reaction between(6) and C10-triene
dialdehyde(7) could produce all-E-lycopene(1). The overall yield was 58. 7% . This approach offers many advan-
tages including less steps, simple operations, high-yielding compared with the conventional synthetic routes, and
exhibits a potential for large-scale production.
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Scheme 1  Synthetic route of lycopene
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Figure 1 Partial >C NMR Spectrum (400 MHz,CDCI;) of lycopene
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2013 AR B 2y vl 25 s HEf T
HE % A/ 10370
2013 2012 nAlz 2013 2012 Bep kB %
1 1 T A 853.35 628.09 35.90
2 2 Amgen 786.95 550. 54 42.90
3 3 i AR 783.73 197.51 296. 80
4 7 Celgene 525.57 343.19 53.10
5 4 Biogen Idec 471.57 315.82 49.30
6 5 Teva |24 Tl 337.68 392.92 -14.10
7 8 N 333.64 223.19 49.50
8 9 CSL 274. 40 183.59 49.50
9 12 Regeneron 202. 69 118.94 70.40
10 10 Alexion 178.93 171.52 4.30
11 = 7E 172.52 172.05 0.30
12 11 Vertex 24 174.95 81.51 81.51
13 14 UCB 116.50 74.49 56. 40
14 16 BioMarin Z5\[J; 90.97 37.88 140. 20
15 15 Y 70. 41 88. 68 -20. 60
16 20 Actelion 68.85 45.48 51.40
17 19 Onyx 24 65.80 30.10 118. 60
18 17 E - ST e 50. 14 50.01 0.30
19 25 VU i 2 43.90 23.16 89. 60
20 = Alkermes 40.11 23.56 70.20
21 24 Ariad 125 33.0 33.0 22.20
22 = Cubist %24 30.59 26. 68 14.70
23 = Bk 29. 66 22.60 31.20
24 - % AR AL 28.89 22.30 29.60
25 - Isis #1245 23.24 8.034 73 189. 20
(44 360 W, A F| 4 #] )






