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2N HCI
C19H24N20,

reflux, 24 h

1) PTSA(1.1 eq), dioxane, reflux, 45 min, 77%(2 steps)
2) Boc,0O, DMAP(cat.)CH,Cl,, rt, 4 h, 84%

3) MCPBA(1.3 eq), CH,Cl, 0 °C, 1 h, 94%
4) TFAA, CH,Cl,, 1t, 3 h; KCN/H,O(pH=4), 0 °C, 30 min;
i, 3 h, 25%

P(O)Clg

(neat)
rt, 6 h
55%

par G. Hugel et al. Tetrahedron Lett., 17, 1597 (1974)

1) CH,oN,
Pd(OAc), (cat)
Et,O/H,0, 47%

3)
U\MgBr

0
THF, 0 °C 0\
82% -

2) MeNH(OMe)-HCI
T™S  AlMeg, THF, 99%

4) Cr(CO)s(thf)
Et;N, THF OH
69%

S. Uemura et al., J. Am. Chem. Soc., 124, 526 (2002)

S 1) COCl, s
CH,Cl,-toluene PhCOSH
M
MeO,C NMePh eo?CM NMePh
2) DABCO, THF CH,Cl, BZHN
3) NaN3, DMF 99%

90% (3 steps)

MeOOC_ hv, Corex

cyclohexane

MeOOC

H. Heimgartner et al. Helv. Chim. Acta, 87, 2539 (2004)

MeOOC\N . _COOMe
N
MeOOC + NS
H COOMe
major minor

J. D. White et al J. Org. Chem., 69, 3758(2004)
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1) DBU, +BuOH, A
\)ﬁ(N . 2) decaline, A
S . 3) Mel; K,CO3, EtOH |
CO,Et
Z. Yoshida et al., J. Am. Chem. Soc., 102, 2392 (1980)
CN
O
Cl OMe 0]
OMe LDA Me
THF O‘O
—40°Ctort,2h
Me OMe O OMe
40%
E. R. Biehl et al., J. Org. Chem., 52 , 5685 (1987)
(0]
(0] Me Me
ve M Me Moo EtAIC, Me
| toluene, 0 °C to rt Me
Me
80% Me
A. Goeke et al., Angew. Chem. Int. Ed., 44, 99 (2005)
1) CH,ICI, MeLi, THF 3) NaBH,, MeOH Bn, ,/_(NHBH
Bn__COEt ~78 °C, 85% r, 92%
\|/ C31H31CIN; N N-gn
NBn, 2) BnNH,, TiCl,, Et,0 4) BF3°OEt,, i-PrCN* Y
0°Ctort, 74% reflux, 61% Pr

EtO ‘

LDA, THF, -80 °C;

* theoretical amount: 2.0eq

J. M. Concellén et al., Org. Lett., 6, 4499 (2004)
J. M. Concellon et al., J. Org. Chem., 66, 2764 (2001)

1) t-BuLi, CH,Cl,
~115to —45 °C

BrO

51%

Br
EtOQCAQ\_iO/\F
o)

-80°Ctort

2) ag. HCI, CH,Cl,
59% (2 steps)

3) O3, MeOH, —80 °C;
Mes,S, rt, 81%

D. Spitzner et al., Tetrahedron, 60, 8137 (2004)



