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Hájíček, J.; Taimr, J.; Buděšínský, M. Tetrahedron Lett. 1998, 39, 505.

• Isolated in 1963 from Schizozygia caffaeoides.

• A highly fused hexacyclic compound containing tetrahydroquinoline, hexahydroquinolizine, 
and pyrrolidinone moieties.

•An aminal adjacent to a quaternary carbon.
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Hájíček, J.; Taimr, J.; Buděšínský, M. Tetrahedron Lett. 1998, 39, 505.
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Jed L. Hubbs and Clayton H. Heathcock* Org. Lett. 1999 1 (8), 1315-1317

Synthesis of imine 6 via Aldol reaction and hydrogenation of the azide group

Lewis Acid Yield Ratio 4:5
LiBr 67% 62:38
Bu2BOTf 49% >95:5
i-Bu2AlCl 71% 77:23
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Synthesis of alkene 11 via Michael addition and dehydration

Jed L. Hubbs and Clayton H. Heathcock* Org. Lett. 1999 1 (8), 1315-1317

ratio 88:12

Martin's sulfurane
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 Completion of the total syntheses
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 Retrosynthesis analysis for (−)-Isoschizogamine

Miura, Y.; Hayashi, N.; Yokoshima, S.; Fukuyama, T. J. Am. Chem. Soc. 2012, 134, 11995.
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(a) TPAP, NMO, MS4A,
CH2Cl2, rt;

(b) TrisNHNH2, conc HCl,
MeCN, rt, 96% (2 steps); NNHTris
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s-BuLi, THF, -78 to 0 C;
ethylene oxide in THF (1.2 M),
-78 to 0 C; TBDPSCl, rt, 79%;
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(a) allylamine, 2-pyridone,
THF, 50 C, 84%;
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CH2Cl2, rt, 99%;
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(f) Cu(NO3)2 3H2O, Ac2O,
CH2Cl2, 0 0C, 97%;
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(h) FmocCl, i-Pr2NEt,
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H

OMe

N O

O

34

MeO MeO MeO

MeOMeO

NHFmoc

(i) TMSOTf, 2,6-lutidine,
CH2Cl2, rt;
(j) TBAF, AcOH, THF,
rt, 85% (2 steps);

OMe

N O

35

MeO

NHFmoc

HO

(k) Dess-Martin periodinane,
CH2Cl2, rt;
(l) (TMSOCH2)2, TMSOTf,
CH2Cl2, -78 0C, 96% (2 steps);

OMe

N O

36
MeO

NHFmoc

O

O



9

Miura, Y.; Hayashi, N.; Yokoshima, S.; Fukuyama, T. J. Am. Chem. Soc. 2012, 134, 11995.

OMe

N O

36
MeO

NHFmoc

O

O

OMe

N O

37
MeO

NH2

O

O (n) LiAlH4, THF, reflux;
(o) aq AcOH, reflux;
(p) PDC, CH2Cl2, rt, 23% (4 steps).

N

O N

OMe
MeO

H

isoschizogamine (1)



10

 The first asymmetric total synthesis of (−)-isoschizogamine;

 Key features: a facile construction of the carbon framework of the 
natural product using a Wagner−Meerwein rearrangement, a 
tandem metathesis, a stereoselective rhodium-mediated 1,4-
addition of an arylboronic acid, and a ring-closing metathesis via 
hemiaminal ether 34. 
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Thank you!
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Martin’s sulfurane dehydrating reagent

Dehydrates secondary and tertiary alcohols to give olefins, but forms ethers with
primary alcohols.
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