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Abstract : Simple routes to (1%2&8aR)- and (1&2s8aS)-lentiginosine 
have been described, based on Sharpless asymmetric dihydroxylation, start- 
ing from (RI- and @pipecolinic acids. - 

Interest in pyrrolizidine and indolizidine alkaloids is considerable due to their potent 

glycosidase inhibitory and anti-HIV activities’ and 
2 

castanospermine , a plant polyhydroxylated 

alkaloid, is presently undergoing advanced clinical trials for anti-AIDS activity. Recently, lenti- 

ginosine (11, a dihydroxylated indolizidine alkaloid, with potent amyloglucosidase inhibitory 

activity, was isolated from the leaves of Astragalus lentiginosus and its absolute stereochemi- 

stry - (1%2&8a$lb, was assigned on the basis of biogenetic considerations3. Stereospecific 

syntheses of (1~2~8a$lb from (c)-tartaric acid were reported by Yoda et al4 and Cordiro -- 

et a15. -- The specific optical rotation of the synthetic lb 1 [a], + 0.19” (c 6, MeOH)‘, Ex], +3.2” 

(c 0.27, MeOHj5 1 , however, did not correlate with those of the natural product { [aI, -3.3” 

(c 0.33, MeOH) 1 . This discrepancy led us to believe that a synthesis of (1&2&8aIJ)-isomer 

la was required for comparison with the natural product. In both the previous syntheses 495 , 

the stereogenic centers C-l and C-2 of lb were obtained from (+I-tartaric acid whereas the 

bridgehead carbon (C-gal was derived by either deoxygenation of the quarternary a -hydroxy- 

lactam or by thermal rearrangement of a Spiro-oxazolidine precursor. We focused our attention 

on the synthesis of la and lb from pipecolinic acid, available in both enantiomeric forms. The 

stereogenic center (C-2) of pipecolinic acid correlated with the bridgehead carbon (C-8a) whilst 

the trans-diol (Cl-C,) segment was realised by the Sharpless asymmetric dihydroxylation6. 

(&)-Pipecolinic acid (2) was transformed into the N-Z-alcohol (31, oxidised with Py:SO3 

in DMSO and olefinated with Ph3P=CHCOOEt to afford (@-ester (4). Subsequent dihydroxylation 

with AD-mix-B at O”-RT for 24 h provided a mixture of dials (5 and 6) in the ratio of 92:s 

(HPLC). In order to obtain the enantiomerically pure 5 { [aID -55O (c 1.1, MeOH), lit.’ ~58” 

(c 1.36, MeOH) of its antipode] , the mixture was converted into the acetonide derivatives, 

separated by chromatography and hydrolysed. Hydrogenolysis of 5 over Pd-C gave the cyclic 

product 7. The derived diacetate 8 showed in its 
1 
H NMR spectrum, the characteristic doublet 

8871 



8872 

H H H 

OH ii 
iii 

f 3 4 

i) ia) CbzCJ, 4(N) NaOH, RT, 6 h; (b) 2M BHj:SMe2, TJ+F, 0°-RT, 10 h; ii) (a) Pyd03, DMSO, 

O*-RT, 30 mJn, (b) Ph3P=CHCOOEt, C6H6, RT, 10 h; iii) AD-mix-B , (kl), t-BuOH-H20, RT, 

24 h; iv) a) JO% Pd-C, NaOAc, MeOH, HZ, J atm, 12 h; b) Ac20, Py, RT, 8 h; v) 2M BH3:SMe2, 

THF, RT, 12 h. 

at 6 5.36 (if-8) and a triplet at 6 5.02 (H-7) with coupling constants 36 7=J, 8=5.3 Hz establish- 

ing trans-trans relationship. -- Reduction of 7 with 2;vl BH3:,Me2S in TAF g:ve la { [a] 

(c 1.0, MeOH))whose ‘H NMR spectrum was superimposable on the reported spectrum . 
P iLZ] 

larly @)-pipecolinic acid was transformed into (1&2.S,8aS)-lengtiginosine (Jb) 1 [a$,+3.2” (c 0.33, 

MeOH)}. Our results clearly implicated the structure la for natural lengtiginosine and apparently 

confirmed the earlier proposal of Cordiro et a15. -- 

V J thanks CSIR for Senior Research Fellowship. 

References : 

1. Herczcgh, P.; Koracs, I. and Szatricskai. Recent Progress in the Synthesis of Antibiotics 

2. 

3. 

4. 

5. 

6. 

and related Microbial products, Vol. 2, Lukacs, G. (Ed.), Springer-Vet-lag, N.Y. 

p. 451. 

National Cancer Institute, USA, Report, Anti-AIDS Compounds in Development - 

614552, 1992, p.11. 

Pastuszak, 1.; tMolyneux, R.J.; James, L-F.; EJbem, A.D. Biochemistry, 1990, 29, 

Yoda, H.; Kitayama, H.; Katagiri, T.; Takabe, K. Tetmhedron Asymmetry, 1994, 5, 

Cordero, F.,M.; Cicchi, S.; Goti, A.; Brandi, A. Tetmhedron Lett. 1994, 35, 949. 

Sharpless, K.B.; Amberg, W.; Bennani, Y-1.; Crispino, GA.; Hartung, J.; Jeong, 

Kwong, H.L.; Morikawa, K.; Wang, Z.LM.; Xu, D. and Zhang, X.L. J. Org. Chem. 

57, 2768. 

1993, 

NSC- 

1886. 

1455. 

K.S.; 

1992, 

IICT Communication No. 3438 

(Received in UK 17 August 1994; revised 21 September 1994; accepted 23 September 1994) 


