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Introduction

Pre-schisanartanin C (1) Schisandra propinqua
var. propinqua

® Pre-schisanartanin C was isolated from the medicinal plant Schisandra
propinqua var. propinqua by Sun and coworkers in 2010;

® |t possessed 12 stereocenters, highly substituted bicyclo[6.1.0]Jnonane
core and a highly labile a-hydroxy ketone motif;

® [ts absolute configuration is still unknown.

Sun, H.-D. et al. Tetrahedron 2010, 66, 2306.
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Retrosynthetic Analysis of 1- First Generation

Pre-schisanartanin C (1) A

cyclopropanation

14 steps




Retrosynthetic Analysis of 1- First Generation

RCM reaction . Me
lactonization

4 steps

Me O
2 steps MeO,Cu,,

Me

(-)-Carvone 7 E




Synthesis of compound 13

Me |\/|602C/,,,'
1) LIHMDS, CICO,Me " 1) LiOH
- Me - @) Me
2) Et,Zn, HCO,H, CH,l, 2) AgOTf
68% (2 steps 0 Me™ w
! o ( ps) Me 66% (2 steps) vie H
e 7 8 9
1) Se0, (85%)
> O

2) CBry, PPhs, i-Pr,NEt, then
Pd,(dba)s, CO, PivOCs,
EtOH (63%)

3) PPTS (90%)

1) (CH,OTMS),, TMSOTf
e

2) KHMDS, O,, P(OMe)s,
then TESCI
70% (2 steps)

11

1) LiHMDS, LiCIl, MoOPH
2) BnBr, Ag,0O
88% (2 steps)
3) CH,=CHMgBr
4) Hoveyda-Grubbs Il
79% (2 steps) OBn
13

1) Pd/C, H,

2 L~

74% (2 steps)




B-keto ester homologation protocol

O

Me)I\/U\OMe

O

O

EtZZn, CH2|2
>

NH,CI
OMe ==
Me

O

Zercher, C. K. et al. J. Org. Chem. 1997, 62, 6444.
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Synthesis of 16

1 ) ACZO, Et3N
2) LIHMDS, CF3CO,CH,CF5
'

3) TsN3, Et3N
90% (3 steps)

OBn

1) MeNH,OMeCl, i-PrMgBr
Me 2)MeMgCl
-
3) TMSCH,;MgCl, CeCl;
)

4) TBAF
68% (4 steps)




Synthesis of Aldehyde 18

1) TMS-imid.
2) Ac,0, Et3N
3) LIHMDS
86% (3 steps)

4) Martin's sulfurane
5) L-selectride
6) TBAF

93% (3 steps)

1) BMS, H202, NazB407

65%
2) TPAP (88%)

18
31 steps, 1.42% vyield
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Retrosynthetic Analysis of 1- second Generation

olefination

Pre-schisanartanin C (1) A

M1 0 steps

metal-carbene
t-Bu +-Bu cycloaddition

2 steps
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Retrosynthetic Analysis of 1- second Generation

1 2-addition Me

0R1l

=
=

/nOR2 OR* 7 steps

-

: OCOR?®
G \ aldol reaction

COzMe
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Synthesis of Compound 25

L, TESOTf
(88%, 94% ee)  Me

Cone F3C.
o o 21
G
L oer, 1) EtoZn, TFA, CHal, (80%)
i 2) FeCl, then TEA (76%)
Y
FeCI3
22b 22a

L-Selectride
TMS——CHO (24)

-
v

then PivCl
70%
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Synthesis of 32

1) pF-BnBr, K,CO OPBn
OH OH )P Fe(dbm). Bussn” MO OFBn
Ve (78%) X Ve 1)BuLi (78%) Me_~
2) BusSnCHl, NaH 2) I, PPhs, imid. e
Me (92%) Me (97%)
26 27 28
Me

t-BuLi, CeCl;
then 25

1) TBAF (90%)

2) DIBAL (99%)

| 29a (R = Piv, 57%)
29b (R = H, 28%)

m-CPBA
(80%)

pF-BzCl, DMAP, py.
(70%) o
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Synthesis of Enyne 34

Me

OPFBn

H Me

O ‘\\\\\OPFBZ
Me K/IeH | |
32
NIS, TBAI
(85%)

Y

t-Bu,Si(OTf),
2,6-lutidine
>

95%
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Au-Catalyzed Enyne Cyclization

36 (52%)

AuCl
DCE, 25 °C

AuCl, DCE, 25 °C

o Si Me  OPFBn

MeH H OPFBZ
35 (35%)

T

14 days 35 (27%): 36 (63%)
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Au-Catalyzed Enyne Cyclization

36 (52%)

AuCl
DCE, 25 °C

AuCl, DCE, 25 °C

o Si Me  OPFBn

MeH H OPFBZ
35 (35%)

T

14 days 35 (27%): 36 (63%)
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Synthesis of Ketone 40

MelLi, then MeOTf

78%

MeH H OMe

OTMS | 1) DIBAL, -78 °C

then Ac,O/Py. (71%)
OBu | 2) TMSOTY, 38 (92%)
38

OSO4, py.
then NaHSO;

90%

18



Synthesis of diene 44

1) CHI3, CrCl;, (84%)

2) Pd(PPhy),, CuTC, 43
(87%)

Me

CHO

Me3Sn CO,Me
43

OPFBn

1) Raney-Ni (79%)

2) TEMPO, PIDA
(96%)

v
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Takai Reaction

O CHls, CrCl, |
)J\ > R/\/
R H
R
M\
>=O
(;
/I CrCl, | CrCl, cr'lcl,
H—<— > H—él —> H |
! crlcl, crlci

From Name Reactions
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Completion of the Synthesis of 1

1) HF, py., then DBU (94%)
2) AD mix-a (65%)

Pre-schisanartanin C (1)
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Summary

Pre-schisanartanin C (1)

» 24 steps, 0.49 % overall yield;

» Gold-catalyzed intramolecular cyclopropanation of a 1,8-enyne substrate to

prepare a bicyclo[6.1.0]nonane core;

» An asymmetric Diels-Alder reaction to install the initial stereogenic center;

» A regio- and stereoselective Sharpless asymmetric dihydroxylation, and a

subsequent intramolecular lactonization.
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The First Paragraph

Writing Strategy

Origin of Pre-schisanartanin C

The structure and configuration
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The First Paragraph

Pre-schisanartanin C, which is a typical Schisandra nortriterpenoid, was
isolated from the medicinal plant Schisandra propinqua var. propinqua by
Sun and coworkers in 2010. The structure and relative configuration of 1
were determined using NMR spectroscopy; however, its absolute

configuration is still unknown.
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The Last Paragraph

Writing Strategy

Summary of this work

Important steps of this synthesis

The significance of this work
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The Last Paragraph

We recently have achieved an enantioselective total synthesis
of 1 in 24 steps from diene 19 with 0.49% overall yield or 1.3% overall yield
based on recovered starting material. This synthesis featured (i) an
asymmetric Diels-Alder reaction of diene and dienophile to install the initial
stereogenic center of our target molecule, (ii) a Au-catalyzed intramolecular
enyne cyclization to stereoselectively form the central bicyclo[6.1.0]nonane
core, an Al(O'Bu);-isomerization for diastereoselective installation of the
crucial hydroxy ketone motif, and (ii) a Sharpless asymmetric
dihydroxylation for regio- and stereoselective installation of the stereogenic
centers. The developed chemistry lays a foundation for a planned access to
the total syntheses of other family members bearing highly rigid

bicyclo[6.1.0]-nonane cores.
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Representative Examples

The structure and relative configuration of 1 were determined using NMR
spectroscopy. (X € 77 LI FER)

This synthesis featured (i) an asymmetric Diels-Alder reaction of diene and

dienophile to install the initial stereogenic center of our target molecule.

(R S A rh O ) IR

The developed chemistry lays a foundation for a planned access to the

total syntheses of other family members bearing highly rigid bicyclo[6.1.0]-
nonane cores. (545 Z:Al 1 HIA)
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Hs:C —
ch%m
H
Hs;C

(62)-6-[(tert-butylamino)methylidene]cyclohexa-2,4-dien-1-one, Cu(TBS),

O

Tris(2,6-dimethyl-3,5-heptanedionato)iron(lil), Fe(dibm),

OH Ph,S[OC(CF5),Ph],

N

_ )L + Ph,S=O + HOC(CF),Ph

o
RuO, i
/ \ ZnEt, + TFA + CHyly —— ICH,ZnOCOCF;

Tetra-n-propylammonium perruthenate
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