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A New Route to Swainsonine Analogs. 
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S\+ainsoninc (JlS,ZR,~~,XaR)-l,l,fi~rrihydtoxyindolizidine) (I) was isolated from the plant Swaimonu cam~cen.~~, from 

thy I u~uys Rhixwtcwru fegun~LCco/o.3. Its potent a-mannosidase inhibitoq!, immunomodulant5, antimetastatic” properties 

siin~ulaicd au inlcn.civc synthetic research activity’. Modification of stereocentcrs nf 1. i.r. preparation uf ib analogs is of 

~x~l~Gdclxl>lc importance for the elucidation of structure~biological activity relationships 83. This latter aim has motivated our 

&vnthetiL effort to elaborate a vcrsatilc method for the preparation of polyhydroxylated indolizidinss and related ring systems. 

This prlp~‘r is a preliminary account nf that work. 

1 

Yolyhydroxylated structural analogs of 1 (A) can be deduced rctrosynthctically from 5,6-dihydro-y-pyridones B. The 

hctcrocyclic ring can be prepared with the method of Kerwin and Danishefskyl” using cyclocondensation of azomethines with 

tlicnc I as shown recently fop chiral compounds 11,12. In our case a sugar aldehyde has been used to przparr the aromethins C. 

Bn 
A B 

n= 1, 2, 3; R - proteclive group 

3133 



Schifl base 4 has been prepared from the aldehydo-D-arabinose derivative 313 with benzylamine in dry henzcnc, Without 

i&ation, 4 was allowed to react with 2 in dry dioxane in the presence of zinc chloride at room temperature to afford a mixture 

131 diastcrcomcrs 5a and 5b’“, readily separated by chromatography. A moderate diastereoselection was observed in favour of Sa 

the product ratio being 4.7:1. In view of free rotation in the side chain the configuration of new chirality center in the product 5a 

hxl to bc established by X-ray crystallography’“. 
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CH = NBn 

4 

Sa 

Sb 

(a) RnNH,, benzene, rt, 30 min; (b) 2, %nC12, dioxane, rt, lh, 79% (for a-b) 

Trcdled with sodium tetrahydridobotate in dry ethanol, 5a afforded, by way of simultaneous reduction of the C-C double 

bond ;rnd the keto function. a single diastereomer 6. The complete diastcteoseledion in this reduction can be attributed to tbc 

shielding of one side of the dihydropyridone ring by the bulky side chain. The cis relationship in the new hydroxy group and the 

side chain was ascertained by an X-ray crystallographic study I5 of the enantinmer of 6 prepared from L-arabinose. 

50 6 1 

0 9 10 

(a) NaBH4, EtOH, rt, 14h, 99%; (b) AcOH/H,O, 5.5Q.Z lOh, 84%; (c) Pb(OAc)4, benzene, rt, 10 min; 

(d) TFA/H,O, rt, 10h; (e) H?/Pd(C), AcOH, rt, 16h, 54% (for c-e). 

The terminal isopropylidene protective group of 6 was removed by partial hydrolysis in 75% acetic acid at 55” to afford 7. 

(;lycol-cleaving oxidation of the latter with lead(W) acetate in dry benzene gave aldehyde 8. Hydrolysis of the dioxohe ring in 8 
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~IIII II iflu~xrrace~ic acid at room temperature furnished 9 which was subjected to palladium catalyzed hydrogcnolysia. Rcmova 

1~1 N-bcnzyl protecting group and subsequent intramolecular reductive amination of rhe formyl group in this step led to thr 

formation of 10. 

Configurations of stereoccnters as well as the conformation of 10 were deduced from NOE measurements. NOE 

~nhan~~mcnts hc~ween various protons are represented by arrows. 

_--,-. 

By the same sequence of transformations 12 has been prepared from L-arabinose derivative 11 

CHO 
/ OH CI 

II 12 

Compounds 10 and 12 are the first swainsoninr analogs having a hydroxy substituent at C-7 and not at C-8 as in 1. 10 and 

I2 have IWO stereocenters with different configuratiom with reapcct to the natural product. 10 competitively inhibits L@urs 

h~e~o n-mannosidase (K, = 4.2 x lOA mols) and 12 showed/I-glucusidase inhibition against sweet almond en-tymc (K, = 4.0 x 10~ 

muls) 

Utiliz+tion of thib cycloaddition route to other polyhydroxylated nitrogen bases and biological evaluation of rhc producta 
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All IICW con~pounds have been characttri~ed by elemental analysis and/m spectroscopic methods. Selected physical data: 

5x: m.p 15 78”, [CI]D= ,215 (c= 1.3, C’HCI,). MS: m/z: 18X (M+ t I). 5b: oil, [u]~- 137 (cl 1.6, CHC:l,), 6: m.p. !I>- 

97O, ia],,= t35 (c=1.2, CHCI,). MS: /n/z= 392 (M + t 1). 7: m.p. 19-45O. [c$= -41 (c=L!, ~11~1,). MS:~I/Z= 3.52 

(M ’ + 1). 8: [aJn= -33 (c- 1.1, CHCI,). MS: m/z= 320 (M+ + 1). ‘1: Has not been purified. MS: t~t/z= 280 (M + + 1). 10: 

In],,= + I1 (c= 1.0, MeNI). MS: m/z- 174 (M’ I 1). lH NMR: 6 (D,WXl, pH-2): 4.38 (dd, IH, H-2,&= 6.5 HL, 

I ?,?- - 3.2 Hz), 4.20 (d, 1H, H-l, J, 8a= I.!, Hz), 4.09 (m, lH, H-7), 4.04 (dd, lH, H-3, I, 3 = 13.0 Hz), 3.70 (ddd, IH, H 

se% f iar,5eq - 12.9 HT,&.<~~~= 2.1 Hz,J’~,..~~~= 4.7 Hz), 3.51 (ddd, 1H. H-Ra, IT,, 8a = 1z.5 Hz, JRrq,Ra 2.7 Hz), 3.17 

(m, lH, H-Sax, JSax hax 7 13.0 Hz), 2.91 (III, 1H, H-3), 2.34 (III, lH, H-kq), 2.24 (III, IH, Wbeq), 1.7’) (m, lH, H-6ax), 

1 .ti7 (,m, lH, H-&r). 

The enantiomers of 5-9 as well as 12 gave sntisfxtory physical data and elemental analyses, 

The detailed X-ray data will bc puhlisbcd later, 
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