Enantioselective Total Synthesis of (-)-Zygadenine MeLi
Yinliang Guo, Jia-Tian Lu, Runting Fang, Yang Jiao, Jiagi Liu, and Tuoping Luo* i
Cite this: J. Am. Chem. Soc. 2023, 145, 37, 20202-20207 N r’//
Boc OoH [M] + intramolecular DA
steroidal alkaloid g 0 x — * radical cyclization [—™
L'U [o] * late-stage redox
stereoselective IMDA followed by a radical cyclization o
. Br
C-nor-D-homo steroid skeleton ]'
o )
. . -
refunctionalizing A ring may improve the efficiency 0 H HO (-}-Zygadenine
Scheme 1. Synthesis of the Hexacyclic Carbon Skeleton Felkin- e ——CD"
a) PrCH,0C0C! Anh K I s
MeNHOMe-HCI e e) NaOH
\(j b) "BuLi, 2,5-dibremofuran O d)MeMgBr ~OH 1) TMsOTY oTMS
., O ——— —_—
NTf .
Boc OH 91% (2 steps) 60% 82% (2 steps)
)13 (>99% (+)15 (=) B Br
13¢ es) thermodynamlcally stable ()17 X—ray (#)11
h) l-l o 2 1)'0;then DMS |) ‘PrCcH,0COCI
9) NaCN i) CSA then py THF, 0°C
\dij, m\ _DCMIMeOH_ K) Pinnick Ox. __ then reflux
97% N 66% (2 steps) MeO CN 87% (2 steps) MeO CN 929
(+)-14 (98% 8e) (o)-w (=)~ 19 (_,_12 mixed
anhydride
T™
p) NaHMDS m) AIBN
then O, "BuzSnH \¢N<
then Na,SO; then NaBH, (9/( A
(
\

n) NaHMDS, CS;

9a (R' = TMS, R? = H)

(<)-21(R=0H) |, 56

89%

lol
(0] 0]

DFT calculation

V 46% o Mot single isomer 1 : R
5 2 _ ) 0y en Mel Y - 9a (R = TMS, R? = H)
Esb (R = H, R® = TMS) Ialo = 21:2) o) Jja, nau,anC ) (F28 (Korey) A 1490 (R = 4, R = )
5759 R' = R? = H) (X-ray) 56% (2steps) ()22 (R=H) (X-ray) eposdation (]|

Scheme S1

Scheme 2. Completing the Total Synthesis of (—)-Zygadenine (7)
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