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Asymmetric Synthesis of Arboduridine
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O Isolated by Kam from the Malayan
K. arborea Blume in 2022

O Caged hexacyclic structure

O Five contiguous stereocenters

arboduridine




Retrosynthetic Analysis of Arboduridine
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Attempts of Asymmetric Michael and
Mannich Addition with Tryptamine Derivatives and S2
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4-hexen-3-one (13)

TfOH, MeCN, 0°C to rt
20a: 44%:; 20b: 11%; 20c¢: 30%; 16-epi-20¢c: 0%
Cascade Michael/Mannich reactions
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Primary amines catalysts with Brgnsted acids
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Table 1: Optimization of the anti-selective Michael addition of oxindole 9 to enone 10.

Bf'lgN
catalyst
90 N additive
—_—
0 * toluene, 48 h
N (7R, 19S) (7R, 19R)
Mol s o 11a 11b
Entry? Cat. (mol %) Additive Yield of 11a+11b [%]" ee of 11a [%]“ dr of 11a/11b9
1 L1 (10) p-TsOH 13 63 16:1
2 L2 (10) p-TsOH 47 70 1.3:1
3 L2 (10) N-Boc-D-Phg 78 88 2.8:1
4l L2 (20) N-Boc-D-Phg 78 95 5.8:1
5lefel L2 (20) N-Boc-D-Phg 95 96 5.5:1
Ph  Ph
H;_.N‘S NH;

L2



Construction of A/B/D Ring System

anN

o” N L2, N-Boc-D-Phg
toluene, 20 °C, 73 h
9 95% yield, 96% ee, 5.5:1 dr 11a

M930BF4

Asymmetric TFA, DCM
Michael Addition 81%
ICyclization

TBSOTf, DIPEA
DCM
then Sc(OTf);

50%




Table 1. Alkylation of Amide 1 Using Et;O-BF,

reagents
NTs conditions
OO0
1 2 3
yield
ratio (2 +3)
entry reagents conditions 2:3 (%)
1 Et,O-BF, (2 equivy  CH,CL, tt 65:35 90
fresh batch)
2 Et;0-BE, (S equiv, CH,CL,, rt 90:10 87
old batch)
3  Et;0-BF, (2 equiv), CH,Cl,, 0 °C— rt 75:25 80
Et;N (3 equiv)
i-Pr,EtN (3 equiv)
S EBLO-BF, (2 equiv),  CH,Cl, 0 °C— rt 85:15 92
DTBMP (3 equiv)
6  Et,0-BF, (2 equiv),  CH,CL, rt 100:0 98

TFA (10 mol %)

“Determined by '"H NMR spectroscopic analysis of the crude reaction
mixture.

J. Org. Chem., 2016, 81, 3470.



Construction of C Ring (Piperidine Ring)

Pd(PhCN),Cl,

a) NaH, BnBr
DMF, rt CO, Et;N
94% MeOH/THF, 60 °C
> -
b) NIS, MeCN, rt 85%
86%
13
a) LDA, NCCO,Et | b) Pd/C, H,
THF, -78 °C AcOH, rt
74% 82%
NHBnN
a) Pd/C, H,
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19a DCM, rt 17

69%



t-BuOK, THF Pd/C, HCO,NH,
-78 °C 14 MeOH, 80 °C
>
undesired from020a
mtramolecular 77%
CO,Me HWE reaction CO,Me
192 NaBH, 20a, 73% 21

19b ¢ CeC|3’7H20, MeOH, 74%

C2-C16 saturated
form of 19a

O Inertness of the C15 carbonyl

group of vinylogous amide

O The rigidity of the structure imposed

by the presence of the double bond




a) NaH, BnBr LiHMDS, I,
DMF, rt THF, 0 °C
94% 58%

' o
b) LIHMDS, NCCO,Et
THF, -78 °C, 85%
c) Pd/C, H,

13 AcOH, rt
81%

NaBH,CN Pd/C, HCO,NH,
AcOH, rt MeOH, 50 °C
 —— ' o
68% (24a + 24b) 59% (brsm 76%)

25% (23)

four cycles

IBX, DMSO, rt +

95%



Construction of E Ring (Pyrrolindioe Ring)
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Construction of F Ring (Tetrahydrofuran Ring)

Cp,Zr(H)CI
DCM, 0 °C
—

72%

a) LiAlH,, THF

b) MnO,, DCM
-

46% over 2 steps

arboduridine (4) 32
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