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Abstract: An mmmdmm»mnﬂmlsmm. The key reaction is a Michael
addition batween commercially available coumarins and thium-bis(trimethyiilyf)amide at low temperature. The
Mnuhyulylwmmwmaymwm lhep-auino—hydmoounurlmaslhelrhydmelioﬂdosals.
These conditions allow nmnmwmdum&mm

Wsdhﬂmd&“mhvommmmmm«mm
importance in biclogical systemns.! mmmammermmamm
lactones derived from readily availlable coumarins.

Bota amino acids are an integral component of platelet aggregation inhibitors.2*) Fibrinogen binding o
plateiets is important for normal platelet function in the biood coagulation mechanism. Interaction of fibrinogen with
plmemoownmmmmwmmmnmnplﬂi gp IVllia; this is an important feature of the
platelet function. mw:amn«wonmumlnmmmmmmm The tetrapeptide
sememeRGDFlsmemcmmmmwmmnﬂmnmcom
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The synthetic p-amino acids derived from f-amino lacione 1 presummably mimic the aspartic ackd (D) moiety in the RGDF
sequence of fibrinogen. The RGDF peptidomimetics are potent platelet aggregation inhibitors.2 (o) Platelet aggregation
inhibitors incorporating compounds 7-10 are unique, in that they are the first reported B-amino-hydrocoumaring which
function as prodrugs of the active agent.2 To the best of our knowledge this is the first direct synthesis of 8-amino
lactones from coumarins.®
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It has been demonstrated that lithium dilsopropylamide undergoes congugate addtion with acrylic esters.4
Recent work from this and other laboratories shows that chiral dialkkylamines can add to a,f-unsaturated esters with
asymmetric induction.2.5

| now wish to report that the addition of lithium-bis({trimethylsilyflamide to coumarine (2-5) gives novel B-ammino
lactonesthat are useful as aspartate mimics. There are two key featuras of significant consequence for the conjugate
addition between ithium-bis(trimethyisilyl)amide and coumarins o give B-bis{timethylsilyliamino-hydrocoumarins (8).
First, the conjugate addition proceeds smoothly at low temperature 1o give p-bis(trimethyisilyllamino-hydrocoumarins,
which are stabie for 4-5 hours in the refrigerator. Secondly, the removal of the bis{trimethyisilyl) group is easily
performed under relatively mild conditions. A typical hydrolysis protocol, such as aqueous mineral acid, resulted in
polymerization of the amino-hydrocoumarins. After considerable experimentation, the only successful procedure for
removal of the B-bis{trimethyisilyl) groupe was addition of 4M HCI in dioxane to the p-bis(triimethyisilyllamino-
hydrocoumarin at 0 °C. An advantage of this procedure is that the B-amino-hydrocoumarin hydrochloride salls separate
cleaniy out of solution, thus avoiding an additional purification step by chromatography or distikiation. In summary, this
procedure provides efficient access to multigram scale preparations of this unique class of f-amino lactones.

General preparation of B-Amino-Hydrocoumarins:

To coumarin (10 g, 68 mmol) in THF (25 mi) was added Rhium bis(trimethyisilyl)amide in hexanes (70 mi, 70
mmol) and THF {75 ml) at -78 °C. After the addition, the dry ice bath was replaced with an ice bath and the-course of the
reaction was monitored by tic (EtOAc/Hex). After compilete reaction (30 min) ether (100 mi) was added, followed by water
(100 mi). The organic layer was separated and cried over Na;SOy. The solvent was removed fo leave crude B-N-
bis(trimethyisilyl) lactone. To this amber oil was added ethyl acetate (100 mi) and the sokstion cooled to 0 °C. Dry
hydrochioric acid in dioxane (4N,20 mi) was added. The product was fillered, and washed with ether to give of B-amino
lactone hydrochloride 7 (6.6 g, 70%).8

All B—-amino-hydrocoumarins are stable as their hydrochloride salt and can be stored at room temperature without
decomposition. Furthermore, all the f—amino-hydrocoumarins undengo smooth reaction with activated carboxyiic acids
when neutralized in solution.2(s)
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Table 1
Entry Coumarin p-Amino-Hydrocoumarin % Yield
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A typical NMR spectrum for §-amino-tydrocoumarins follows: All new compounds showed satisfactory NMR,
mass spectral and elemenial analyses.

Compound Z.'H NMR, (300 MHz dg-DMSO0), 8, 2.8 (m, 2H), 4.9 (m,1H), 7.2-7.7 (m, 4H), 9.1 (bs, 3H).; FABMS
(M+H) 164.3.

Compound §. H NMR, (300 MHz dg-DMSO), §, 2.3 (s, 3H), 2.9 (m, 2H), 4.8 (bs,1H), 7.2-7.5 (m, 3H), 9.0 (bs,
3H).; FABMS (M+H)194.1.

Compound 9. THNMR, (300 MHz ds-DMSO), 8, 2.4 (m, 2H), 2.8 (s, 3H), 4.7 (bs,1H), 7.1-7.5 (m, 3H), 9.2 (be,
3H).; FABMS (M+H) 178.2.

Compound 10. 'H NMR, (300 MHz dg-DMSO), 8, 3.05 (m, 2H), 3.8 (8, 3H), 4.9 (bs.1H), 7.4-7.7 (m, 3H), 8.9 (bs,

3H).; FABMS (M+H) 178.1.
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