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Reagents and conditions: (a) toluene, 91%; (b) quinine (1.0 eq.), BnOH (3.0 eq.), toluene, 55 °C; (c) CICO,Et,
Et;N, THF, 0 °C; NaBH,, MeOH, —78 °C; 6 N HCI, 0 °C to 1t; (d) H,, Pd/C, EtOAc, 84%, 93% ee (3 steps); (e)
KHMDS (2.0 eq.), 18-crown-6 (1.0 eq.), THF, 0 °C; methallyl bromide (1.0 eq.), —78 °C, 80%; (f) VO(OEt),,
TBHP, MS4A, CH,Cl,, 0 °C to 1t, 95%; recrystallization, 80%, >99% ee; (g) (COCI),, DMSO, CH,Cl,, -78 °C;
i-Pr,NEt,-78 °Cto 1t, 95%.
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Reagents and conditions: (a) TBSOTf (1.5 eq.), 2,6-di-tert-butylpyridine (2.0 eq), CH,Cl,, 0 °C, 59%; (b) TBAF,
THEF, 85%; (c) TfOH (5 mol%), CH,Cl,,0 °C, 61%.
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Reagents and conditions: (a) MOMCI, i-Pr,NEt, TBAI, THF, reflux, 93%; (b) KOH, PhSH, MeOH, reflux, 90%;
(c) DPPA, Et;N, benzene; evaporation; benzene, reflux; MeOH, Et;N, reflux, 89%; (d) mCPBA (1.0 eq.), CH,Cl,,
0 °C; (e) K,CO;, toluene, reflux, 95% (2 steps).
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Reagents and conditions: (a) n-butyl vinyl ether, reflux, 90% (a:p=1:1); (b) NH,OH-HCIl, EtOH, reflux, 88%.
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Reagents and conditions: (a) Me,NCOCH,S(O)Ph, +-BuOK, THF, 0 °C; (b} toluene, reflux, 65% (2 steps); (c)
NH; aq., reflux; (d) Mel, Ag,CO;, CHCL, reflux, 51% (2 steps).
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Reagents and conditions: (a) TMSCI, Nal, MeCN, 0 °C; (b) (COCIl),, DMSO, CH,Cl,,-78 °C; Et;N,—78 °C to rt,
66% (2 steps); (c) vinyllithium, Et,O/THF, —78 °C; (d) SOCl,, CH,CL,; (¢) LiBHEt;, THF, 0 °C, 47% (3 steps); ()
TMSI, CHCl;, reflux; MeOH, reflux, 80%.

(5G]

(1) (a) Liu.J.-S.; Zhu, Y.-L.; Zhou, Y.-Z.; Han, Y.-Y.; Wu, F-W.; Qi, B.-F. Can. J. Chem. 1986, 64, 837. (b)
Ayer, W. A_; Browne, L. M.; Orszanska, H.; Valenta, Z.; Liu, J-S. Can. J. Chem. 1989, 67, 1538.

(2) Tang, X.-C.; Sarno, P. D.; Sugiya, K.; Giacobini, E. J. Neurosci. Res. 1989, 24, 276. (b) Kozikowski, A. P. J.
Heterocyclic Chem.1990,27,97.(c) Bai, D. Pure & Appl. Chem. 1993, 65, 1103.

(3) Total synthesis of ()-huperzine A: (a) Xia, Y.; Kozikowski, A. P. J. Am. Chem. Soc.1989, 111,4116. (b) Qian,
L.; Ji, R. Tetrahedron Lett. 1989, 30, 2089. (c) Kozikowski, A. P.; Reddy, E. R.; Miller, C. P. J. Chem. Soc.,
Parkin Trans. 11990, 195.

(4) Total synthesis of (—)-huperzine A: (a) Yamada, F.; Kozikowski, A. P; Reddy, E. R.; Pang, Y.-P.; Miller, J. H,;
Mckinny, M. J. Am. Chem. Soc. 1991, 113, 4695. (b) Kaneko, S.; Yoshino, T.; Katoh, T.; Terashima, S.
Tetrahedron 1998, 54, 5471.

(5) Bolm, C.; Schiffers, 1.; Dinter, C-L.; Gerlach, A. J. Org. Chem. 2000, 65, 6984. (b) Bolm, C.; Atodiresei, I.;
Schiffers, I. Org. Synth. 2005, 82, 120.

(6) (a) Evans, J.-M., Kallmerten, J. Synlest 1992, 269. (b) Nicolaou, K. C.; Harrison, S.-T. Angew. Chem. Int. Ed.
2006, 45,3256. (c) Nicolaou, K. C.; Harrison, S.-T. J. Am. Chem. Soc.2007, 129, 429.





