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Abstract - An asymmetric synthesis of (+)-epidihydropinidine (1) and (+)- 

solenopsin A (2) has been achieved by starting with the Sharpless asymmetric 

dihydroxylation of the a-amino acid-derivedN-alkenylurethanes (3) followed by 

subsequent aminocyclization. 

Alkaloids containing a 26-disubstituted piperidine system are abundant in nature and many of them exhibit 

significant biological activity.2 Accordingly, much attention is focused on their asymmetric synthesis, but the 

2,6-rram-disubstituted piperidine is less available than the corresponding cis compeer. Our interest in this 

field is directed towards the synthetic utilization of the Sharpless asymmetric dihydroxylation (AD) reaction,3 

as employed for the enantioselective construction of oxygen4 and nitrogen5 heterocycles leading to natural 

products. In this communication, we describe a stereoselective synthesis, using AD reaction as a crucial step, 

of two 2.6-trans-disubstituted piperidine alkaloids: (+)-epidihydropinidine (115 isolated from the extract of 

Pirea engelmannii, and (+)-solenopsin A (2)? one of alkaloids present in the venom of the red fire ant 

(Solenopsis invicra) . 
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Although the absolute configuration of 1 was recently determined by X ray analysis,8 its asymmetric synthesis 

has never been performed. Our synthesis of 1 began with the AD reaction of the N-alkenylurethane (3)9 

available from D-alanine. Treatment of 3 with AD-mix-P (Aldrich No. 39,276-6) at 0 O C  in rerr-butyl 

alcohol/water (1:l) for 24 h afforded a diastereomeric mixture of the dials 4 in 95% yield. Selective protection 

of the primary hydroxyl in 4 with rerr-butyldimehylsilyl followed by mesylation of the secondary hydroxyl 

provided the mesylate 5 in 87% yield. Exposure of 5 to an atmosphere of hydrogen in the presence of 

Pd(OH)2 as a catalyst in methanol caused concurrent debenzyloxycarbonylation and annulation to give the 

piperidine salt, which was converted by a two-step sequence (i, de-rerr-butyldimethylsilylation; ii, N- 

bezyloxycarbonylation) to a separable 3: 1 mixture of the 2,6-trans-disubstituted piperidine 6a and its cis isomer 

6b in 50% overall yield from 5 . The Swern oxidation of 6a was carried out to give the aldehyde, which on 

subsequent Wittig reaction using the corresponding triphenylphosphorane generated in siru from 

ethylhiphenylphosphonium bromide and butyllithium provided the olefin 7 in 45% overall yield from 6a. 

Finally, 7 underwent simultaneous hydrogenation and hydrogenolysis over Pd(0H)z in an atmosphere of 

hydrogen to give the desired 1 in 95% yield. The synthetic (+)-epidihydropinidine possesses spectral data 

identical to those for the natural material and displays commensurate optical activity.10 Thus, the first 

asymmetric synthesis of 1 was performed and its absolute configuration was confirmed chemically to be 2R,6R. 
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Keeping this achievement in mind, our attention was turned to the transformation of ent-3 into (+)-solenopsin 

A (2).11 The AD reaction of ent-312 using AD mix-a (Aldrich No. 39,275-8) gave 8 in 99% yield. 

According to the above method described for the synthesis of 6a,b, the dial 8 was converted by a five-step 

sequence to entda and ent-6b with a ratio (4:l) in 32% overall yield. The Wittig elongation of the aldehyde 

available from ent-6a using decylide~etriphenylphosphorane provided the piperidine 9 in 54% yield. 

Exposure of 9 to an atmosphere of hydrogen over catalyst gave the wanted 2 in quantitative yield. The spectral 

properties of our (+)-solenapsin A of the X,&E configuration13 were in agreement with those reponed.14 
1) TBDMSCVimidazole 
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9 

In conclusion, we have demonstrated the new construction of 2.6-tram-disubstituted piperidines based on 

osmium-catalyzed asymmetric dihydroxylation of a-amino acid-derived N-alkenylurethanes followed by 

reductive arninocyclization and its application to the asymmevic synthesis of (+)-epidihydropinidine (1) and 

(+)-solenopsin A (2). This protocol provides a new and promising envy to the stereoselective synthesis of the 

pyrrolidine and piperidine system, which could be led to the related biologically active compounds, and the 

results will be described in due course. 
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