E64: Akuammiline Alkaloids: Proposed Biosynthesis and Total Syntheses
of Picrinine, (—)-Aspidophylline A, (+)-Strictamine, (-)-2(S)-Cathafoline

Proposed Biosynthesis of Akuammiline Alkaloids:['] g
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CO,Me (+)-Geissoschizine (+)-Rhazimal (-)-Picrinine
) a common precursor for various » .
(+)-Secologanin Akuammiline Alkaloids . l =
(—)-Aspidophillyne
Asymmetric Construction of the common Precursor and Synthesis of Picrinine:[23]
1) A, [PACI(C3Hs)l2
Trost ligand, Cs,CO3 Ns
OBz CH,Clp, RT 6) NaBO3+4H,0, THF H o\ 8) BugSnH, Pd(PPhs),
2) LiOH, H,0, MeOH, RT H,0, 65 °C - ZnCly, THF, RT
2) ?SS;,SS%?% §|T t 7) CI(Ph;)PCH,0Me ‘9) PhsPMeBr, tBUOK,
OBz ) CH,Ch, 76 °C Ut KO¢Bu, THF, THF, 0°C
: -78 °C to RT two steps |

10: 1 ratio

5) Au(PMe3)Cl, AgOTf
PhMe, tBuOH, 40 °C
then p-TsOH+H,O, RT

10) DMP, NaHCOQOg3;, CH,Cl,, RT
11) LHMDS, DMPU, THF, =78 °C
then allyl iodide, —45 °C

Me

five steps NsHN/ 12) Hoveyda-Grubbs Il, CH,Cl,, 40 °C
(use of A) A 13) OsO4, NMO, acetone, H,O, RT
Ns 14) CO(OCCly),, pyridine, CH,Cl,
18) NaClO,, tBuOH, NaH,PO, five steps
e 2-methyl-2-butene, H,0, OH ‘15) PhNHNH,, TFA, DCE
N N THF, RT 80 °C
H N “H Me | 19) Me3SICHN,, MeOH, THF ‘16) NaOH, H,0, THF, RT
COMe RT 17) NalQy, H,0, THF, RT
Picrinine 20) SiliaMetS®, Cs,CO4 three steps
MeCN, 65 °C
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E64: Akuammiline Alkaloids: Proposed Biosynthesis and Total Syntheses
of Picrinine, (—)-Aspidophylline A, (+)-Strictamine, (-)-2(S)-Cathafoline

Total Synthesis of (-)-Aspidophylline A, (+)-Strictamine, (-)-2(S)-Cathafoline:[?3]

Ns 15) PANHNH,, Ns
8) NIS, K,CO3, MeOH, RT 11) AcOH, H,0, THF, 75 °C H N TFA, 40 °C oL
9) B, NIS, —20 °C, CH,Cl, 12) NaBH,4, MeOH, 0 °C o DCE
H
10) nBuzSnH, AIBN, 75 °C 13) p-TsOH+H,0, benzene - N then K,COs3, H\\\ “'4 Me
PhMe 80 °C ‘HH Me |MeOH, 65 °C CO,Me
14) DMP, CH,Cl,, 40 °C o Yo one step |
A OoRt four steps ' 16) SiliaMetS®, Cs,CO4
‘15) PhNHNH,, TFA, 40 °C, DCE ’ MeCN, 65 °C
B then Et;SiH, TFA, DCE, RT 17) formic acid, EDAC,

DMAP, CH,Cl,, 0 °C

16) LiBHy4, THF, 40 °C I e oto
~ 23) PCC, CH,Cl,, RT 17) TBSCI, imid, DMAP P
24) SiliaMetS®, Cs,CO3 ) Ec)zl\l/l-iécghoc;c - H Ns
H Me MeCN, 65 °C , CHoCl, H N
CO,Me T (/o
(+)-Strictamine 19) NaClO,, tBuOH, H,0, (o) N

H Me THF, 2-methyl-2-butene
COMe 20) Me3SiCHN,, MeOH, THF

— RT, then ACOH, H,0, THF o N Me
23) HCHO, NaBH3CN 21) MsCl, EtzN, CH,Cl,, 0 °C H CO,Me
MeCN, AcOH, RT 22) LiCl, THF, 70 °C —)-Aspidophylline A
Me, H .| 24) SiliaMetS®, Cs,CO4 ()-Aspidophy
MeCN, 65 °C
Me two steps
COzMe « Initial Interest in akuammiline alkaloids arised from plants used in
(-)-2(S)-Cathafoline traditional medicine in southeastern Asia. Wide-ranging pharmaceutical
properties were found (anticancer to analgesic effects).
= Early biosynthetic investigation propose geissoschizine as a key
intermediate to various akuammiline alkaloids.
» Multiple research groups examined diverse synthetic methodologies for
the synthesis of these alkaloids (e.g. organocatalysis, radical C—H
functionalization) building a solid foundation for their accessibility.
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