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ENANTIOSELECTIVE TOTAL SYNTHESIS OF (+)-TETRAHYDROALSTONINE, ( +)-ACRICINE, AND
(+)-RESERPININE!

Peter Holscher, Hans-Joachim Knélker, and Ekkehard Winterfeldt
Institut fiir Organische Chemie der Universitéit Hannover,
Schneiderberg 1B, D-3000 Hannover 1, F.R.G.

Summary: Starting from (-)8-ketoester 1a the preparation of (+)-clenoic acid 4a and (+)-isoelenoic acid Sa is described. Standard
operations transform Sa into (+)-tetrahydroalstonine 7a, (+)-acricine 7b, and (+)-reserpinine 7¢.

The elenoic acid esters 4b and 5b represent the synthetic chemists best substitute for secologanine
which owing to its high tendency to end up in the vallesiachotamine structure is only of limited value for total
synthesi52’3. As a simple entrance?® and a number of regioselective and stereoselective transformations had been
elaborated in our laboratory we a few years ago prepared diketoester 1b and studied its Baeyer-Villiger oxidation as
well as the subsequent decarboxylation to form lactone 2.
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Reagents and conditions: a) KOtBu,CH:;I,DME; b)6n HCl reflux; c)ymCPBA 0.8 cq,NaHCO, in CH,Cl,,cduct recovered;yield 1a
to 2:41%; d)NaH 4 eq, HCOOCH,,then HCI reflux; €)CH,N,; f)KOtBu 2eq or LDA,ACCI 2.5 eq; g)OsO,4 1mol%/NMO 1.25 eq
in CO(CHz),/H,0:h)HlOg in ELyO; ))CH,N,yicld about 40% from 2; K)L1 eq tryptamine,CgHg,rt; DNaBH, in CH,OH;
m)POCls,CH2C12,teﬂux; n)NaBH 410 CH$0H.
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For an enantioselective approach to (+)-heteroyohimbine alkaloids we started from enantiomerically
pure B-ketoester 1a which had been prepared by K Petzold’ by enzymatic hydrolysis. Conventional alkylation
afforded 1b which after transformation into (+)-2 gave rise to 3 via Korte rearrangement8 and highly regioselective
enol acetate formation. Treatment with osmium tetroxide and N-methylmorpholine-N-oxide, cleavage with periodic
acid, and esterification with diazomethane afforded epi-elenoic acid methylester Sb. Its trans isomer 4b was
obtained by stirring 5b with silica®.

The well established sequence imine formation, borohydride reductiong’lo, and cyclization to the
lactams, followed by a Bischler-Napieralski cyclization and a second borohydride reduction afforded (+)-
tetrahydroalstonine in 44% yield from 5b. The virtually same procedure led to (+)-acricine 7b and (+)-reserpinine
7c in good yields from 5b. After isomerization to 4b, the total synthesis of (+)-ajmalicine 6 and related compounds
could be achieved as well.
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