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A ‘IWIAL SYNTHESIS OF (+)-DIEYDROPUUSTRINE. 

Barry H. w~ssermul*, Yichael R. Loadbetter and Ihor E. Kopka 

Department of Chemistry, Yale University, Now Haven, Cl’ 06511 

Abstract: Dihydropalostrine has boon synthesized by a S-lactam-imino ether coupling 
route. A dohydro precursor previously considorod to roprosont palastrino has now been 
shown to bo nonidentical with tho natural product. 

Palostrino is the main alkaloid of Eanisotum ualostro L_,l one of sovoral spocios 

of the marsh horsetail. Structural and synthetic investigations by Eqstor led to its 

formulation l s structure (1) .2’4 In addition to the chemical and spectroscopic evidence. 

this ass igmont was based on an elegant synthesis of (+I-dihydropalustrino (3).3 We now 

report * total synthesis of compound (1) in racomic form and its conversion to 

(+I-dihydropalustrine (2). 

Our synthosis began with the protected nine-membered amino lactam (4) which we have 

previously employed in tho synthos is of the alkaloids chaenorhino 6 and 

verbasoonino. ’ The methyl imino other (5). formed from 3 (97%) using trimothyloxonium 

totrafluoroborato. was heated at 14S” in mositylono with the hnown S-laotam (5). * The 

coupled product (1) (65%) was then reduced using sodium cyanoborohydrido in acetic acid 9 

to form the thirteon-membered lactam C&)(90%), end the newly generated amino group was 

protected by conversion to the trichloroothoxycarbamato W)(90%). Doacotylation with 

sodium mothoxido yielded the alcohol (lJ) (95%) which was then oonvortod to the bromide 

(11) using triphonylphosphite dibromido.” Heating the bromide with triphonylphosphino 

produced the phosphonium salt (a)(St% from lo). 
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To incorporate the remaining part of the tetrahydropyridine framework, a Wittig 

reaction (NaH, llUF/DMSO)‘l was carried out with 12 and the epoxy aldehyde (14) forming II 

(7ok). Eporide 14 was prepared from the allylic alcohol (13) l2 utilizing the Sharpless 

procedure l3 (VO(acac)2, t-bntyl hydroperoxide) followed by oxidation with pyridininm 

dichromate. Assignment of the & configuration to the newly formed double bond in 15 

was consistent with the NMR spectrum (S5.39,d of d, JA,R=10 Ha) (65.75, d of t, JR ,=lO I 

Hz). Removal of the triohloroethoxycarbonyl group (Zn. TBp/R20, pR 5.5)14 resulted in 

concurrent intramolecular opening of the eporide ring by the deprotected secondary amino 

group and afforded the alcohols (m and m) having the desired stereochemical 

relationship at position C-17 and C-18 with a mixture of a and B hydrogens at C-13. 
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The two diastereomeric products were then separated by flash chromatography, 

yielding the BOC protected derivatives having the natural configuration (a) (41%). and 

unnatural (m) (46%). Removal of the BOC group from & (HCl/CRZCIL) yielded compound 

1. identical (comparison of high field NMR spectra) with the same substance independently 

synthesized by Natsume starting from 

to verify the structure of his 

sulfonamide derivative (Is) . 

the piperidino derivative (11) .’ Natsnme was able 

product by X-ray crystallographic analysis of the 

N 1’: 1 “, :z2 
\ “0 

Boc 

17 - 

a, Y=BOC 
3, Y=BOC 

18, 

With the availability of a fresh sample of palustrine recently isolated by Professor 

Eogster, re were able to show that compound 1. is not the same as the natural material. 

Borever, hydrogenation of natural palastrine (Pd/BaS04)2 and of oar synthetic product (1) 

gave the identical dihydro derivative (TLC, 500 RBz NMR), thus confirming all structural 

and stereochemical aspects of Engster’s original assignment, except for the position of 

the double bond. The likely possibility that palnstrine may be represented by structure 

(2) having an alternative location of the double bond at C14-Cl5 in the six-membered ring 

is under aetive investigation. 15 
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