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Abstract : The addition of diphenylphosphine-borane complex on the activated diene 2b (prepared from D-mannitol),
led to the three diastereomeric diphosphines 1b, 3 and 4. Effect of the configuration of those diphosphines was
observed in the catalytic a-acetamidoacrylic acid hydrogenation . Copyright © 1996 Elsevier Science Ltd

Chiral diphosphines! are ligands of choice for a wide range of enantioselective transition metal-catalysed
processes. The ligand configurations may have an impact on the complex shape, and consequently on the
enantioselectivity of the reaction. Recently, we have described the synthesis of the chiral diphosphine-borane
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We report herein the synthesis of three diastereomers of 1a, with different configurations at C1, C2, C3
and C4. Those diastereomers, with similar structure to DIOP, have been used as ligand in asymmetric catalysis

complex 1a2.
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in order to study their stereoselectivity. The synthesis of la was achieved by addition of diphenylphosphide-
borane complex on the activated diene 2a which was synthesized from (2R, 3R)-diethy] tartrate. The diene 2b,
enantiomer of 2a, could be prepared by a cheaper method proposed by Takamo and coll.3, from D-mannitol.
For this reason, we have chosen to use the diene 2b as precursor ( Kagan had also prepared the (+) DIOP and
dimethyl DIOP from D-mannitol4).
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Depending on the reaction conditions, the addition of the diphenylphosphine-borane complex on the
diene 2b led to the formation of the three diastereomers : 1b, 3, 4.
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Complex 1b has been prepared, in anhydrous conditions, using a catalytic amount of KOH in
methanol2. The mixture of 1b and 3 was synthesized from a stoichiometric amount of KOH in methanol.
Complex 1b, less soluble, precipitated at first, and complex 3 crystallized when the complex 1b has been
filtrated. So products 1b and 3 could be separated by filtration (with a purity superior at 90%) and were purified
by recrystallizationS. Complex 4 was prepared using NaH in tetrahydrofuran®.

The stereochemistry of 4 was established by X-ray structure of the oxidized form, because of the bad
crystallization of the borane complex. The stereochemistry of 3 was deduced from NMR comparison with the
spectra of 1b and 4.

Perspective drawing of the molecule in the crystal siructure of the oxidi form of 4 with selected bonds disiances (A)7 C 1-C2

1.501; P1-O7 1.484; C[-P} 1.835; C1-Cg 1.53; C4-C3 1.508; P3-Og 1.471; C4-Py 1.833; C4-Cyy 1.527.
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In a previous paper$, the phosphine-borane decomplexation was realized during catalyst formation. We
decided here to isolate the three free diphosphines in order to have a better control on the catalyst synthesis. So,
the boronato group was removed with one equivalent of DABCO at 40 °C, during 4 hours?®,

Then, we investigated the effect of the configurations of the ligand in a-acetamidoacrylic acid catalysed
hydrogenation. The results are reported in table 1.
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Table 1: Asymmetric hydrogenation of o-acetamidoacrylic acid :

ENTRY LIGAND TIME YIELD PRODUCT 5 e
1 IR,2S8,35,45:1b 60 min 81% R 80%
2 15,28,35,45::3 90 min 81% R 69%
3 IR,25,35,4R :4 60 min 90% S 24%
4 (+) DIOP a a S 2%
5 dimethy! DIOP a a R 70%

conditions : catalyst prepared in situ from (RhCICOD)7 and diphosphine; Substrai/Rh=40; optical purities are calculated from the
ZDO +66.5 (¢ 2, H20), )1 1 ;a :seereference 4.

value of the optically pure N-acetyl~(R)-alanine, (Litt. 10 [ (1]

This work demonstrated that the configuration at C{ and C4 of the phosphines 1b, 3 and 4 has an
important effect on the enantioselectivity of the catalyst (entry 1 and 3). Our current investigations are directed
toward the studies of those phosphines in different catalytic reactions.
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