E166: Synthesis of (-)-Arborisidinel'land (-)-Bilobalidel?!3]
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then Oy, then PPh, DIPEA

ratio = 2.5:1
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toluene, 100 °C

5-exo-trig radical cyclisation (83%)

Favored over 5-exo-trig cyclization with the imine or
1,5-hydrogen atom transfer from the methyl group

DCM/MeOH, 378 °C tort

demethylarborisidine
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15. Eschenmoser's salt,
DBU, DCM, 55°C
then silica gel

Name of step 15
Mannich reaction
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7. [Pd(allyl)Cl],
(R,R)-L1 DACH-Ph

(R.R)-L1 DACH-phenyl Trost Ligand

[Me,N=CH,J*I

Eschenmoser's salt

Intramolecular dearomative assymetric allylic alkylation (AAA) of indole

™G
Mesnylene
3AMS
15°C

52%, 90% ee
C3-attack product

10. TMSOTY, 2,6-lutidine, Cs,CO;
DCM, 0 °C tort

11. ICH,CH,OH, Cs,CO3

MeCN, 80 °C

single regioisomer in step 11
(34%, 4 steps)

16. H, (balloon), Pd/C
EtOH, rt

s >

(66%, 2 steps)

47%, >99% ee
N-attack product

12.1,, PPha,
{\SPh imidazole
NN oy  THF. . (80%)

4’

Me

{-)-Arborisidine

Pd/C catalysed hydrogenation of the exocyclic C=C bond
led to the addition of hydrogen on the less hindered side of the molecule

reactive side 7

hindered side
H O
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Claisen reaction
(0] |
M 0 1 4. DMF, PBr 0
o 1. LDA, MeO™ "CH(OMe), ! o e 'Bu\Tf?\CHO
Me” “OBn CH(OMe}, i t—Bu)LMe DCM, 0°C to rt Br H [
THF, X78 °C tort CO,Bn | : ° =
- O-NSO,Ph ™S
reagent A pinacolone reagent B 2
Davis' oxaziridine, ( Waser's reagent TMS-EBX Mn(dpm);
Wittig Olefination (two-step) procedure Asymmetric Reformatsky reaction Giese-type 5-exo-trig cyclisation Mukaiyama hydration
5. 3 equiv. EtzZn ) )
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BnOZCVPPha 3. reagent A, DCM (78%) BnO,C 2. COBN reagent B . S x_CO,BN H wCH(OMe)z 7H14, O2
B Me_ Me CO.Bn 20:1 dur. "—C028n 3:1dr., 67%
' \\O%ro 2 60% single isomer tBu single isomer
(+)-a ..\[/\l r\} crude 64% 2.3:1d.r. (-)-c
mixture of E/Z isomers (-)-b 94 % ee (21%, 99% ee, 2 steps)
(A
9. IBX
OH 10. Waser's reagent, 12. LiHDMS,
HO Qoan Ha- CO2Bn Oxetane-acetal formation TBAF, THF, 0 °C B(OMe),
HE . cHove) DCH@MQ) 810 motk (18 1. Smiy, THFY H0 1 ihenmepeA_
_I;;>ﬁ”*COZBn +Bu 4.51d.r. 20:1 d.r. 55%
HO" \cgy Oj< 71% single isomer 61% (3 steps) tBu"
Ar = 9-phenantryl Alkyne oxidation
(+)-d (+)-d OO Ar endo (+)-e Mechanism step 7
Byproduct
yp O. _OH TBAF, o 0
oo THF, o .CO4Bn
OO AT8°G \| R _COsBn AT8°Ctort
Ar \\\\\ N tBu T\ a0Me
)8 d :
TMS-EBX EBX
In 9, unstable R-keto ester In 11, Chelation pathway for reduction
Hydrogenolysis and in situ acidic hydrolysis
(Corset effect)
KHDMS, 6]
OH then Davis reagent, (+)-C OH J<
M M
then Mé< [ O o 14-Bz0, then 3M MeOH/HCI Me< | O o 97\ o
13. Hp, PdIC 3 M HCIL 70 °C. 90% \= DMAP, then 3M HCI 80 °C \=
— = _— — Meg o ———= Mego o) —
H- 'H  THF, 50 °C H- 'H
H OH
0 H (¢) H (0]
(0]
(-)-Bilobalide (22% after HPLC)
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