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Synthesis of Common Intermediate
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Proposed mechanism of organocascade cycles for the
generation of common tetracyclic intermediate
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Synthesis of Strychnine

?oc I'30c
(Ph3P)sRhCI N N
PhCN, 120°C I, Et;N, Tol
~ (D) comenm Ay
Decarbonylation N -45°C to RT, then
PMB MeOH, -30°C to RT pmB  CO:Me

PMB
tetracycle

N/\(/\\OAC

DIBAL-H, DCM, /\K\ |

-78° OAC Di - -78°C
mm»@@ - Oy e,
then TFA DBU, K,CO;,

-78°C to RT CO,Me DMF N CO,Me

PMB PMB
N/\(/\\

OH
I 25mol% Pd(OAC),

Q Bu,NCI, NaCl,
H

oH NaHCO; EtOAc RT

1) PhSH, TFA, 45°C

2) NaOAc, Ac,0, AcOH
malonic acid, 120°C

2

N
/
B

Strychnine

12 steps
6.4"% overall yield

14 JULY 2011, VOL 475, NATURE, 183-188 Macmillan Publishers limited



Synthesis of Akuammicine
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Synthesis of Aspidospermidine & Vincadiifformine
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Synthesis of Kopsanone & Kopsinine
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Table 1 | Enantioselective synthesis of six well-known indole
alkaloids

»Novel Asymmetric approach to Total synthesis based on

S NBec O . . . .
ﬁﬁ} Enstossiectve syinass the application of these two nature-inspired concepts,
s 5‘53?:? e namely collective total synthesis and organocascade catal ysis.
Common intermediate (1) SR
Compound MNo. steps Overall PSAC PSCA
here® yield (%) steps steps
_ 12 6.4 25 (refs 19, 20) 16 (ref. 21)
Ao » Shortest Asymmetric synthesis of (-)-Strychnine.
(—)-strychnine
/%
9 24 13 (ref. 30) 11 (ref..29)
(+)—asp’-i'd;spermlcilne
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14 MNA 19 (ref. 32 o N g .
) »Hope in terms of natural product and medicinal agent familie sin
(—}—lf.o,'::s|n'rr1ceo:'\"Q the nea.r future
iy

@\ L L 10 10 NA NA . .

N e »These collective aymmetric syntheses took a total of 34step s for
‘-H*‘“j::if:dne 6 Natural products (Previous 76 steps)
O 11 89 NA 10 (ref. 31)

(+ »vincadifformine

.E-N/\
w 11 10 NA NA
Z N

H
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Step counts represent the longest linear sequence from commercially avallable 9. NA, not applicable
PSAC, previous shortest asymmetric catalytic synthesis; PSCA, previous shortest chiral auxiliary o
chiral pool synthesis
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