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1.  Experimental details.

General Remarks. All phosphinite thioethers ligands were prepared under argon atmosphere using
standard vacuum-line and Schlenk techniques. Tetrahydrofuran, dichloromethane, toluene,
dimethylformamide and hexane were dried and deoxygenated by using a Solvent Purification System

(SPS).

All flash chromatography was carried out using 60 mesh silica gel and dry-packed columns.
Phosphinite tioethers were filtered through a short SiO, pad, which was previously dried and

deoxygenated with Argon.

The experiment under microwave irradiation was carried out in a CEM discover microwave reactor
(the temperature is automatically controlled by a non-contact infrared sensor that monitors and controls

the temperature conditions of the reaction vessel).

NMR spectra were recorded in CDCl3 at room temperature unless otherwise cited operating at 400.13
MHz (*H), 100.63 MHz (*C{*H}), 100.63 MHz (**C{*'P}), 161.98 MHz (*'P{1H}). *H NMR chemical
shifts are quoted in ppm relative to internal TMS and *C NMR spectra to CDCl; whereas *'P NMR

chemical shifts are quoted in ppm relative to 85% phosphoric acid in water.
[Pd(n3-C3Hs)Cl], was purchased from Alpha Aesar.

Allylic acetates S1, S2, and S3 were prepared following known procedure.* Chiral epoxides 1a?, 1b°,

2a-d*, 11°, compounds 14 and 15° were prepared as described in the literature.



2. DFT calculations

The Model System

It is known that esters bearing heteroatom-connected substituents at the o or  positions with respect
to the ester carbonyl are efficiently hydrolyzed by lithium hydroxide. The rate-increase in the lithium-
mediated hydrolysis is assumed to be due to the coordination of lithium to the ester carbonyl group and
to the heteroatom at the o or 3 position, resulting in a five- or six-membered chelate, respectively. Such
coordination would make the ester carbonyl more reactive towards the attack of the hydroxide ion.
Taking into account that ester solvolysis likely precedes ring-opening, the studied reaction system
consisted in one molecule of lithium carboxylate plus one molecule of lithium thiolate. Transition states
(TS) for the epoxide openings at C2 (TS-C2) and C3 (TS-C3) were located and characterized using
DFT calculations (B3LYP/6-31G (d)). Both transition states were characterized by analysis of the

normal vibration modes corresponding to their imaginary frequencies.

According to the calculations, the transition state for ring-opening at C2 is 14.4 kcal mol™ above the

starting materials, while for attack at C3 is above reactants by 8.9 kcal mol™.



TS C3

E(RB+HF-LYP) = -1144.06479933 A.U.
Imaginary frequency: - 297.2443 cm™
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TS C2

E(RB+HF-LYP) = -1144_.05750203 A_U.

Imaginary frequency: - 314.9729 cm™
Cartesian coordinates
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28 1 0 -1.144513 -4.445291 0.812345
29 1 0] -1.519762 -3.220113 -0.417444
30 1 0 0.035254  -3.180015 0.432816
31 6 0] -3.157826 -2.842017 1.780942
32 1 0 -3.277812 -3.894571 2.075635
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3. ORTEP view of complexes (10a-syn)-PdCl,and 4m-PdCl;

FIGURE 1. Displacement ellipsoid plot (50% probability level) of the crystal structure of (10a-
syn)-PdCl,. Selected bond lengths [A]: Pd1-S1 2.3026(2), Pd1-Cl1 2.3590(2), Pd1-CI2 2.3124(2), Pd1-
P4 2.2107(2).



FIGURE 2. Displacement ellipsoid plot (50% probability level) showing the structure of 4m-PdCl,.
Selected bond lengths [A]: Pd1-S1A 2.3005(5), Pd1-Cl2 2.3612(4), Pd1-CI1A 2.3167(5), Pd1-P1A
2.2113(4).
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4.'H and **C NMR Spectra
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