E166: Synthesis of (-)-Arborisidine and (-)-Bilobalide

1.
2.
(43%, 2 steps)

CgHgBroO, Reagent A

(R,R)-L1 DACH-phenyl Trost Ligand Eschenmoser's salt

NH 5. In, reagent A 7. [Pd(allyl)Cl],
2 3. AcCl, EtzN, DCM (98%) THF/DMF, 35 °C NBoc (R,R)-L1 DACH-Ph
@_g\/ 4. P(O)Cl, toluene, reflux, 3h (61%) 6. Boc,0, EtsN, THF, rt N\ ™G .
Name of step 4 51% (2 steps) H Me Mesgtylene
N oAc  3AMS
15°C
Triptamine Harmalane (¥)-a (+)-b (+)-c
52%, 90% ee 47%, >99% ee
C3-attack product N-attack product
unseparable regiomeric mixture 10
9. 2,4,6-collidine SPh 11,
8. PhSCI n-BugNCl Boc . 12.
—_— —_— > >
DCM, -78 °C to rt
NMP, 120 °C single regioisomer in step 11 (34%, 4 steps)
(+)-b =10 = oE.
52%, 90% ee dr.=1.2:1 ratio = 2.5:1

14. HCI (MeOH)

13. AIBN, n-Bu,SnH then O3, PPh;, DIPEA

_— >

toluene, 100°C

DCM/MeOH, 578 °C to rt
(83%)

15. Eschenmoser's salt,
DBU, DCM, 55 °C
then silica gel 16

Name of step 15 (66%, 2 steps)

demethylarborisidine

(-)-Arborisidine
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1. LDA, MeO

CH(OMe),

(e}

PN

4. DMF, PBrj,

Me”™ "OBn THE, —78 °C to rt t-Bu” Me DCM,0°Ctort v
Ph
reagent A pinacolone reagent B
0-NSO,Ph L
Davis' oxaziridine, (+)-C  Waser's reagent TMS-EBX Mn(dpm);
Name of reaction Name of reaction Name of reaction
5. 3 equiv. Et3Zn
2. Bry, DCM (76%) 10 mol% (-)-A HO QOan 7. Mn(dpm)3, Ph(i-PrO)SiH,
3. reagent A, DCM (78% reagent B 6. AIBN, BusSnH Hms H(OM C7H14, Oz
BnO,C._PPhs (78%) 9 3 ,C (OMe),
Me. M —CO4Bn 3:1d.r., 67%
e e 20:1d.r. single i
O 0, ) ) +-Bu gle isomer
, | 60% single isomer
(*)-a NN crude 64% 2.3:1 d.r
mixture of E/Z isomers (-)-b 94 % ee
(=)>-A
9.
OH 10. Waser's reagent, 12. LIHDMS,
Ha: CO2Bn TBAF, THF, 0 °C B(OMe)3
. D,ACH(OMG)z 8.10 mol% (-)-B 11. Smly, THF/ H,0 5:1 then m-CPBA
tBu”z 454 dr. 20:1dr. 55%
% 71% single isomer 61% (3 steps)
O Ar = 9-phenantryl Mechanism step 10
(+)-d (+)-d Ar endo (+)-e (+)-f (+)-9
Byproduct
O._.OH
JPS
(0] o
Ar
KHDMS,
OH then Davis reagent, (+)-C OH
M M
then Me%_,i 0 o 14820, then 3M MeOH/HCI Me%,,i 0 o
13. Hy, PdIC 3 M HCI, 70 °C, 90% \ DMAP, then 3M HCI 80 °C \-
B —_— > o] — Meg o ————> - Meg o)
H H- 1 THF, 50 °C Mechanism H- H
H OH
0o H (e] O H O
(—)-Bilobalide (22% after HPLC)
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