2016 2018

Design, synthesis and biological evaluation of novel lamellarin derivatives
targeting cancer cells mitochondria
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The marine alkaloids lamellarins displays high anticancer activity by

inhibiting both nuclear and mitochondrial topoisomerase I, however, they are equally toxic to normal
cell lines. TPP cation is known to accumulate in mitochondria in preference to mitochondria of
tumor cells compared with nontumor cells. We aimed to create novel mitochondria-targeting agents by
incorporating TPP cation in the structure of lamellarin. We established a novel synthetic route to
1-dearyl lamellarin, which is applicable for synthesis of lamellarin itself. By this method the
lamellarin alcohol was synthesized and the TPP cation moiety is tethered to the C-1 position of
lamellarin through a valerate linker. The ester-linked compound is designed to be hydrolyzed under
physiological condition and liberate active lamellarin alcohol after ﬁassing through mitochondrial
inner membrane. The TPP-lamellarin thus synthesized showed 3-fold higher cytotocicity against HelLa

cells than the parental lamellarin alcohol.
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Scheme 1 Synthesis of 1-hydroxymethyllamellarin D employing Paal-Knorr reaction

reagents, (a) NaOH, THF, MeOH, H,0, 91%; (b) O,NCH,CO,Et, Et;N, 100%; (c) NaOH, EtOH then H,SO4, 99%; (d) (MeO),CHNH,,
Mgl,, MS,A, toluene, 67%; (€) TMSOTf, CH,Cly, 85%; (f) Ha, Pd(OH),/C, EtOAC, 99%; (g) AcOH, 100 °C, 91%; (h) POCl3, DMF, 98%;
(i) AICl3, CH,Cly, 98%; () TBSCI, Imidazole, 80%; (k) NaBH,, THF, 81%
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Scheme 2 Synthetic approach to 1-aminomethyllamellarin D
reagents, (a) AICl,, CH,Cly; (b) BnBr, KoCO3, DMF, 100%; (¢) NCCH,CN, AcCONH,, 100%; (d) CNCH,CO,Et, DBU, MTBE then -BuOK, THF,
85%; (€) Ha, PA(OH),/C, ACOEt, 94%; (f) AcOH, reflux, 80%; (9) Ac0, pyr, 59%; (h) DIAD, PhsP, THF, 42%; (i) Pd(OAc)y, EtsN, THF
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