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Racemic synthesis of stenine
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This Work: Asymmetric synthesis of (-)-stenine
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BEREFMIAVE (hypervalent iodine)
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Competitive 1,2-reduction without Ce(lll)

O
NaBH4 NaBH4
MeOH
H3B H Meg)H
Luche reduction hardness
for 1,2-reduction of enones BH(OMe)s~ > BH4"
Celll
MeOH - _ _
Celll — H “Me —_H» H;B—OMe _>_> (MeO);B—H O
— /7 2 - | hard electrophilic center
H;B—H H=>-B(OMe);
HAO Me | soft electrophilic center
Q o) 0 OH
cell | cell
—
a,B-unsaturated MeOH

ketone (enone)

J.-L. Luche et al. J. Am. Chem. Soc. 1981, 103, 5454-5459.
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1 Pd,(dba);-CHCI5, BusP, HCO,H/EtsN, 60 °C 68 6 11
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Ley-Griffth Oxidation
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AD-mix

AD: abbreviation of asymmetric dihydroxylation

mixture contains: K,OsO,(OH),, KsFe(CN)g, K-,CO3, and a chiral ligand

MeO

Offen used in Sharpless dihydroxylation
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for enantioselective perparation of 1,2-diols
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The reason of using AD-mix

Superior regioselectivity (cyclohexene vs terminal alkene)
comparing with Johnson-Lemieux conditions (OsO4/NalQ,)
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Oxidative cleavage of 1,2-diol by NalO,4

Oy _
/\“ - O
O=|—0 v _OH -
R _OH I R._OzI"D R 0O
N \!_OH
—_— O O — ) C1~ - R/\O
+ H* *H L Y11 ~OH
R OH R OH R

Reduction followed by TIPS protection
O O O

MezNJJ\ H MezNJj\ MezNJj\

: b - H : H
’ NaBH ’ |
come NoEHe cove TIPS mcozm
N DMAP TN

N
i H Cbz i H Cbz i H Cbz

OJ Ho\/( T|F>so\/r 7

N TIPS

=
S

DMAP
TIPSCl — N2




O O

MezNJ\ . LIOH, H,O/THF MezNJ\

: m. PhOPOCI,, Et3N,

> H
PhSeH Y
COzMe >
N n. BuzSnH, AIBN, N

H Cbz 130 °C 5 H Cbz

TIPSO\/( ! TIPSO\)/ 8




LiOH H,O/THF EtsN
N N N

hydrolysis
Cbz Cbz

/ Pho—P—Cl OPh EtaN Sl

o e 0O-P=0 SePh <e— PhSeH O—P
— = | \J > 1 >OPh
- HCl Cl N \SePh
N O N O N Co
Cbz Cbz Cbz
\J\ / -
—- P—-OQ —> +
N Se ‘oph N O
Cbz L 1+ Cbz

Ph cf). R. E. Ireland et al. J. Am. Chem. Soc.1985, 107, 3285.



AIBN: radical initiator
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lodolactonization
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AIBN: radical initiator
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Accomplishment of synthesis
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