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Phosphonothioates

Synthetic methods

Axis-to-Center chirality transfer
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The chirality at the P atom
_affects biological activities.
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Effect of counter cation and reaction temperature

+Separation of diastereomers having a chiral auxiliary
DMTO.
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intermediates
*Nucleophilic attack of F~ and hydrolysis proceeded with
high stereoselectivities.
*The Intermediates were readily hydrolyzed.
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*No need to separate of stereoisomers.
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Our new strategy
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Optimization of reaction conditions
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binaphthyl group
NaOEt it 05 97(82) 0 81119 transferred to the

_ central chirality of

LIOEt it 2 91(76) 9 9010 b ohorus atom.
LIOEt 0 13 97(88) [ 94:6

The use of Li salt gave
LIOEt -20 70 49 51 9535

the corresponding
product with better
yields and dr.

The yields were calculated by 3'P NMR analysis of the crude
reaction mixtures. Isolated yields are shown in the parentheses.
bRatio of diastereomers was determined by 3'P NMR analysis of
the crude reaction mixtures.

Configurations of P atom
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aIsolated yields are shown. ?Ratio of diastereomers was determined by 3'P NMR analysis
of the crude reaction mixtures.

As substituents on the phosphorus atom, alkyl and aryl groups are available.
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NHMDS - 1 89 (67) >95:5
LHMDS - 1 41 79:21
NHMDS ~ 18crown-6 1 100 82:18
DBU - 15 86 (62) 7525 NHMDA worked
BuMgCl B 15 - ) efficiently in the

reaction in THF.

2The yields were calculated by 3'P NMR analysis of the crude
reaction mixtures. Isolated yields are shown in the parentheses.
5 Ratio of diastereomers was determined by 'P NMR analysis
of the crude reaction mixtures.

Control experiment
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The enantiometric excess was determined by HPLC analysis using Daicel Chiralpak AD-H or A column.
“Ratio of diastereomers was determined by 3P NMR analysis of the crude reaction mixtures.
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*Alcoholysis proceeded via axis-to-center chirality transfer.
*The stereoselectivities depend on the solvents and the counter cation.
*The coordination induces high diastereoselectivities.
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*NHMDS was necessary to improve the stereoselectivities.
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-2" step alcoholysis proceeded in ‘almost’ with inversion of
configuration at the phosphorus atom.

Both enantiomers were synthesized starting from single
phosphonothioates.
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