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Reagents and conditions: (a) formalin, Me,NH-HCI, Et;N, H,O, 60 °C, 60%; (b) LiAlH,, Et,0,
0 °C, 81%; (c) CH,C(OEt)s, EtCO,H, 135 °C; KOH, EtOH-H,0, rt, 83%,; (d) PivCl, Et;N, Et,0,
0 °C; n-BuLi, (R)-4-benzyl-2-oxazolidinone, THF, —-78 °C, 89%; (e) (~PrO)TiCl;, i-Pr,NEt,
acrylonitrite, CH,Cl,, 0 °C, 73%,; (f) NaBH,, THF-H,0, rt, 92%; (g) TBDPSCI, imidazole, DMF, r,
92%; (h) DIBAL, CH,Cl,, -78 °C; (i) H,NOH-HCI, NaOAc, EtOH, rt; (j) NaCIO aq, CH.Cl,, r,
61% (3 steps); (k) Zn, AcOH, 66%; (I) mCPBA, AcOH, rt; (m) K,CO3;, MeOH, rt, 80% (2 steps);
(n) TESCI, imidazole, DMF, rt; TMSCI, rt, 92%.
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Reagents and conditions: (a) LDA, THF, -78 °C; 21, -78 to 0 °C, 76%,; (b) BusSnH, Et,B,
THF, rt, 73%; (c) Boc,O, Et;N, DMAP, CH,Cl,, rt, 87%; (d) AcOH-H,0O (95:5), 80 °C, 63%; (e)
TsCl, Bu,SnO, Et3N, CH,Cl,, 1t, 83%; (f) NaHCO,;, DMF, 80 °C, 91%; (g) NsNH,, DEAD, Ph,P,
toluene, n, 76%; (h) K,CO,;, DMF, 90 °C, 85%; (i) TFA, CH,Cl,, nt, 68%; (j) TsCl,
Me,N(CH,);NMe,, CH;CN-toluene, rt, 85%; (k) TFAA, pyridine, CH,Cl,, rt, 88%.
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Scheme 4

(+)-vinblastine (1)

Reagents and conditions: (a) +BuOCI, CH,Cl,, 0 °C; (b) (-)-vindoline (2), TFA, CH,Cl,, 0 °C
to rt, 80%,; (c) Et;N, MeOH, nt, quant.; (d) HSCH,CH,OH, DBU, CH,CN, rt, 76%,; (e) NaHCO,, i-
PrOH-H,0, rt, 66%.
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