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ENANTIOSELECIIVE TOTAL SYNTHES IS OF (+)-TETBAHYD ROALSTONINE, (+)-ACRICINE, AND 

(+)-RESERPININEl 

Peter Holscher, Hans-Joachim Knolker, and Ekkehard Winterfeldt* 
Institut fir Organ&he Chemie der Universitit Hannover, 

Schneider&g lI3, D-3000 Hannover 1, F.RG. 

Summary: Startiq from (-)&ketccster la the preparation of (+)-ckmoic acid 4a sad (+)-iscelcnoic acid 5a is described. Standard 
operations trsasform ti into (+)-tetrakydroslstoaiae 7a, (+)-acricine 7b, and (+)-reserpinine 7c. 

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 

synthesis2t3. As a simple entrance4 and a number of regioselective and stereoselective transformations had been 

elaborated in our laboratory we a few years ago prepared dilcetoester lb and studied its Baeyer-Villiger oxidation as 

well as the subsequent decarhoxylation to form lactone 25. 
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Reagents sad omditioas: a) KOtBu,CH+D~, b)6n HCl r&q c)mCFBA 0.8 q,NaHCO~ in CZH#Qduct r-Id la 

to 241%; d)NaH 4 q, HCXmX3,tbcn HQ refht~ e)CH2N2; f)KOtBu 2 q or LDA.AcCl2.5 cq; S)Gs04 lmol%/NMO 125 q 

in CO(CH.&/H.#I)H~IO~ ia EbO, i)CH2N2,yieId about 40% from 2; k)Ll q t+smhm,C&,rt; I)NaBH4 in cH3oH; 

m)P(ICl&H#l.pfl~ n)NaBH4 in qOH. 



For an enantioselective approach to (+)-heteroyohimbine alkaloids we started from enantiomericaliy 

pure b-ketoester la which had been prepared by KPetzold’ by enzymatic hydrolysis. Conventional alkylation 

afforded lb which after transformation into (+)-2 gave rise to 3 via Korte rearrangement8 and highly regioseiective 

enol acetate formation. Treatment with osmium tetroxide and N-methyhnorphoiin~N-oxide, cleavage with periodic 

acid, and esteritication with diazomethane afforded epi-elenoic acid methylester 5b. Its trans isomer 4b war 

obtained by stirring 5h with silica’. 

The weii established sequence imine formation, borohydride reductiong*lo, and cyclization to the 

lactams, followed by a Bischier-Napieraiski cyclization and a second borohydride reduction afforded (+). 

tetrahydroaistonine in 44% yield from 5h. The virtually same procedure led to (+)-acricine 7h and (+)-reserpinine 

7c in good yields from 5b. After isomerization to 4b, the total synthesis of (+ >ajmaiicine 6 and related compounds 

could be achieved as well. 
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