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ENANTIODIVERGENT TOTAL SYNTHESIS OF 

NATURALLY OCCURRING frans-2-BUTYL-S-PENTYLPYRROLIDINE 

Nobuo Machinaga and Chihito Kibayashi* 

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo, 192-03, Japan 

Abstract: The enantiodivergent total synthesis of (+)-(2S,5S)- and (-)+?R,5R)-rr~-2-butyl-5-pentylpyrro- 
lidines was effected from the C2 symmetric (S,S)- and (RP)-diepoxides, respectively, both prepared from D- 
mannitol, by a sequence involving stemodefmed ring construction of the unsymmetrical 0~zx.r-2,5-dialkylpy 
Mine via the cyclic sulfate as a key step. 

Naturally occurring trans-2-butyl-5-pentylpyrrolidine (1) has been found as an ant venom alkaloidal com- 

ponent from Solenopsis punctaticeps,l Monomorium pha~~onis,~ and M. latita~ie.3 Recently, this compound 1 

has also been detected in a poison frog Dena’robates histrionicus from northwestern Colombia; it has been identi- 

fied as one of a new class of dendrobates alkaloids and named pyrroliie 197B.4 In all these cases of the 

compound, however, the absolute configuration is unknown. In continuation of our work on the synthesis of 

dendrobates alkaloids,5 we have now developed a new chiml approach for this alkaloid In this paper we report 

the enantioselective preparation of both enantiomers of 1 based on a stereo-defined method utilizing as a Cz 

symmetrical building block, the optically active diepoxide 4, which is readily available in both enantiomeric forms 

from D-mannitol as a common chiral synthon. Our results tepresent the first example of the preparation of 

optically active I.6 

(+I-1 H-1 

The (S,S)- and (R,R)-diepoxides 4 am both easily ptepated in two and four steps, respectively, by utiliz- 

ing (S,S)-1,2,5,6-hexaneteuaol(2) as a single, common chii synthon, available from o-man&o17 (Scheme 1). 

Thus, tosylation of the tetraol 2 followed by alkaline treatment provided (S,S)-4, [a]zeD -15.8“ (c 3.80, 

CHCl3), as an oil in 58% overall yield from 2. On the other hand, 2 was converted to the dimesylate 5 through 
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(a) BnO(CH&MSBr, cat CuI, THF. -15 Oc; (b) t-Bu(MehSiCl. imidamle. Dm (c) HZ. Pd-C. MeO& (d) PhC&Br (1 
quiv). NaH, DW (e) TsCi. IV,Wdim&ylgmiqyridiuenopyridine, CIQCl2; (f) LiAl& THF; (e) MeMgBr, cam Li$uC4. TIiF, 
-78-O OC; (h) cont. HCl-MeOH. 0 Oc; (i) SOCI2. Et3N, CHzCl2; then NalO4. c(u. RuCl3, M&N-H20; (i) LiN3, 
DMF. then cat. H2SO4, THF; Q MsCI. Et3N. CH2C12. 





manner as described above for (SS)-7. After tosylation of (BP)-7, the resulting ditosylate 17 was treated with 

1 equiv of super hydride (LiiQBH) in THF at 0 OC. In this way, the monotosylate @t&S)-11 was obtained in 

60% yield (90% based on recovered 17). This product was led to (+)-1, [a]27D +5X’ (c 0.79, CHC13), via the 

cyclic sulfate (3R.@)-I4, [o]22D -19.0° (c 1.00, CHC13), by the same procedure as that used for the 

preparation of (-)-1 above. 

Up to now, a total of seventeen 2,5-dialkylpyrrolidine analogs (including 1) have been found in the 

secretions of thief ants and fue ants of the genera Solenopsis and Monomorium.lJS These naturally occurring 

pyrrolidlnes reportedly ate all of the trans configuration although the absolute configuration of the chiral centers 

still remains unknown. The enantioselective preparation of the unsymmetrical zruns-2,5-dialkylpytrolidlne in 

both enantiomeric forms described in this paper would provide a methodology efficiently applicable to the 

synthesis of these alkaloids, which are naturally prodwxd only in trace amounts. 
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