Tetrahedron Letters, Vol. 33, No. 22, pp. 3133-3136, 1992 (040-4039/92 $5.00 + .00
Printed in Great Britain Pergamon Press Ltd

Cycloaddition Reactions of Carbohydrate Derivatives. Part 111.1
A New Route to Swainsonine Analogs,

Pil Herczegh*, Imre Kovacs®, Laszl6 Szilagyib, Martina Zsély?, Ferenc Sztaricskaid®

* Research Group for Antibiotics of the Hungarian Academy of Sciences, H-4010 Debrecen, P.O. Box 70., Hungary
b Department of Organic Chemistry, L. Kossuth University, H-4010 Debrecen, P.O. Box 20.,Hungary

Amaya Berecibar, Alain Olesker and Gabor Lukacs

Institut de Chimie des Substances Naturelles, C.N.R.S,, 91198 Gif-sur-Yvette, France

Ahstract: Swainsonine analogs 10 and 12 have been synthesized from D. and L-arabinose, respectively, using cyclocondensation of
wzomethines with Danishefsky +s diene followed by stereoselective carbonyl and double bond reduction of the resulting pyridones,
chain shortening and ring closure by reductive amination.

Swainsoning ((15,2R,8R 8aR)-1,2,8- tnhydmxyindnlizididc) (1) was isolated from the plant Swainsona canescens?®, from
the fungus Rhizucionia leguminicola . lts potent a-mannosidase inhibitory?, immunomodulant®, antimetastatic® properties
stimulaled an intensive synthetic rescarch activity’. Modification of stereocenters of 1, ic. preparation of its analogs is of
considerable importance for the elucidation of structure-biological activity relationships®?. This latter aim has motivated our
synthetic effort to elaborate a versatile method for the preparation of pplyhydmxylated indolizidines and relaled ring systems.

This paper is a preliminary account of that work.

Polyhydroxylated structural analogs of 1 (A) can be deduced retrosynthetically from 5,6-dihydro-y-pyridones B. The
heteroeyelic ring can be prepared with the method of Kerwin and Danishefskyl® using cyclacondensation of azomethines with

diene 2 as shown recently for chiral compounds 1112, In our case a sugar aldehyde has been used to prepare the azomethine C.
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Schiff base 4 has becn prepared from the aldehydo-D-arabinose derivative 313 with benzylamine in dry benvenc. Without
isolation, 4 was allowed to react with 2 in dry dioxane in the presence of zinc chloride at room temperature o afford a mixture
of diastcreomers Sa and 5b14, readily separated by chromatography. A moderale diastereoselection was observed in favour of 5a
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

had 1o be cstablished by X-ray crystallography!s.
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(a) BaNH,, benzene, rt, 30 min; (b) 2, ZnCl,, dioxane, rt, 1h, 799 (for a-b).

Treated with sodium tetrahydridoborate in dry ethanol, Sa afforded, by way of simultaneous reduction of the C-C double
hond and the keto function, a single diastereomer 6. The complete diastereoselection in this reduction can be attributed to the
shiclding of one side of the dihydropyridone ring by the bulky side chain. The ¢is relationship in the new hydroxy group and the

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

(a) NaBH,, EtOH, 11, 14h, 99%; (b) AcOH/H,0, 55°C, 10h, 84%; {c) Pb{OAc),, benzene, rt, 10 min;
{d) TEA/H,0, 1, 10h; () Hy/PA(C), AcOH, rt, 16h, 54% (for c-¢),

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

Gilycol-clcaving oxidation of the latter with lead(1V) acetate in dry benzene gave aldehyde 8. Hydrolysis of the dioxolane ring in 8
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with rifluoroacetic acid at room temperature furnished 9 which was subjected to palladium catalyzed hydrogenalysis. Remova
ol N-benzyl protecting group and subsequent intramolecular reductive amination of the formy! group in this step led to the
{formation of 10.

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

cnhancements between various protons are represented by arrows,
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Compounds 10 and 12 are the first swainsonine analogs having a hydroxy substituent at C-7 and not at C-8 as in 1. 10 and
12 have two stereocenters with different configurations with respect to the natural product. 10 competitively inhibits Lupinus
fureus ce-mannosidase (K;= 4.2 x 104 mols) and 12 showed f-glucosidase inhibition against sweet almond enzyme (K= 4.0 x 10
mols).
Utilization of this cycloaddition route to other polyhydroxylated nitrogen bases and biological evaluation of the products

are under way,
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Sa; m.p. 75-78°, [y = -215 (¢= 1.3, CHCL). M8: mi/z= 388 (M ™ +1). 5b: oil, []y= +37 (¢~ 1.6, CHCL). 6: m.p. 95-
979 Jajy= +35 (¢=1.2, CHCL). M8 m/z= 392 (M "' +1). 7: m.p. 30-45°, [ar] )y = -4) {c=1.2, CEHIClLy). MS: m /z= 352
(M' +1). 8 [a|n=-33 (c= L1, CHCL). MS: m/z= 320 (M* +1). 9: Has not been purified, MS: m/z= 280 (M* +1). 10
laly= +11 (¢=10, MeOH). MS: m/z 174 (M* 1 1). 'H NMR: 8 (D,0-DCI, pH=2): 438 (dd, 1H, H-2,/, ;= 6.5 Hz,
153= 32 H2), 420 (d, 1H, H-1,J; g, = 2.9 Hz), 409 (m, 1H, H-7), 4,04 (dd, 1H, H-3,J; 3= 13.0 Hz), 3.70 (ddd, 1H, H.
56 I seq ™ 129 H2, Jseq goq = 21 He, Ty o= 47 Hz), 351 (ddd, 1H, H-8a, Ty, g, = 12.5 Hz, g0 g, = 2.7 Hz), 317
(m, 1H, H-5ax, 15, o = 13.0 Hz), 2.91 (m, 1H, H-3), 2.34 (m, 1H, H-8eq), 2.24 (m, 1H, H-6eq), 1.79 (m, 1H, H-6ax),
1.67 (m, 1H, H-8ax).
The enantiomers of 5-9 as well as 12 gave satsfactory physical data and elemental analyses.

15, The detailed X-ray data will be published fater.
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