Synthesis of some novel water-soluble chiral phosphines
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Two individual (RR)- and (SS)-isomers of dipotassium 1,3-di[phenyl(carboxylato)methyl]-5-phenyl-1,3,5-diazaphosphorinane
have been synthesized in the reaction of bis(hydroxymethyl)phenylphosphine, paraformaldehyde and the potassium salt of (R)- or
(S)-a-phenylglycine.

In the last decade a rapid development of catalytic reactions phosphiné&! was formed. ThéH NMR data are not informative,

aqueous/organic biphasic systems, especially enantioselectibecause of the overlapping of the signals of methylene and

processes;3 has focused the attention of chemists on synthetienethyne protons. THEC NMR spectra are consistent with the

routes to the chiral water-soluble phosphine ligands. Thstructure of heterocyclic phosphitfeln the 13C NMR spectra

functionalisation of well-known optically active phosphines: signals of two types of methylene groups from P-NHand

BINAP, BDPP, DIOP, CHIRAPHOS and cyclobutaneDIOP N-CH,—N fragments were recorded. The methylene carbon

with highly polar sulfonaté;¢ carboxylat&8 or ammoniurf  signal of the P-CHN fragment was located to low field

groups is a general route to such compounds. and revealed the direct coupling constadt_~ Only one
Reactions of hydroxymethylphosphines with primary andasymmetric carbon atom signal was observed, confirming the

secondary amines are a powerful method for constructinprmation of an individual enantiomer. The NMR data of the

numerous classes of air-stable linear and cyclic aminomethyphosphine obtained, dissolved in water and methanol, are

phosphine ligand¥-12 A number of water solublé-14 and  similar.

some optically active aminomethylphosphittekave already (RR- and §9-isomers of dipotassium 1,3-di[phenyl(carbo-

been obtained. xylato)methyl]-5-phenyl-1,3,5-diazaphosphorinane show high
We suggest using the reactions of hydroxymethylphosphinesater solubility, and a 8 solution in water can be obtained.

with derivatives of amino acids to obtain water-soluble chiralThis phosphine concentration in water is therefore in the range

heterocyclic phosphine precursors of catalysts for aqueousgtactical for catalytic applications.

organic biphasic catalytic reactions. Amino acids have been

used in the construction of chiral phosphine ligands as a source The authors are grateful for financial support of this work by

of asymmetric carbon atoms, but their highly polar carboxylicNTAS (grant no. 93-2011-ext.).

and amine groups have usually been displadgedoth

enantiomers of amino acids are accessible. We now introdug@eferences

the synthesis of two individualRR]- and §S-isomers of 1 D. SinouBull. Soc. Chim. Fr.1987, 480.

dipotassium 1,3-di[phenyl(carboxylato)methyl]-5-phenyl-1,3,5-5 \/'y punina and I. P. Beletskayah. Org. Khim, 1992,28, 1929 Russ.

diazaphosphorinanke J. Org. Chem.1992,28, 1547).
3 V. V. Dunina and I. P. Beletskayah. Org. Khim, 1992,28, 2368 Russ.
OH Ph co J. Org. Chem.1992,28, 1913).
php{— + 2 %,, @ KT+ CH,0 MeOH 4 F. Alario, Y. Amrani, VY. Colleuille, T. P. Dang, J. Jenck, D. Morel and
\_OH HoN H D. Sinou,J. Chem. Soc., Chem. Commur286, 202.

T General procedure for the synthesis (BR- and (SS-dipotassium

H O 1,3di[pheny(carboxylatgmethy]-5-phenyt1,3,5diazaphosphorinanes
>: Ph Paraformaldehyde (0.215 g, 7.2 mmol) was dissolved in bis(hydroxy-
P. + methyl)phenyl phosphine (1.23 g, 7.2 mmol) with mild heating and the
P \\N N 2K" 2H0 mixture was diluted with 5 ml of dry methanol. A solutionS+)- or
\ R-(-)-a-phenylglycine (2.19 g, 14.5 mmol) and KOH (0.81 g, 14.5 mmol)
paleey in 10-15 ml methanol {f]2%,= +125° for potassium salts {B, c=
PR H =2.86)} was prepared separately. The two mixtures were combined at
1 room temperature with good mixing. The mixture became absolutely

transparent and was noticeably warm. After no later than 2 h the reaction

It has been shown in previous investigations that Crysta”inemixture was filtered through filter paper and the filtrate was

. . . - oncentrated to about 3—4 ml. After 0.5-1 h the white fine solid which
air-stable, non bulky 1,S-d|-R-5-phenyl-1,3,5-dIazaphosphorlnan%rmed was filtered on a thick glass filter, washed twice with MeOH-—

ligands2 are o_btamed in high yields from b_ls(hydroxymethyl)- t,0 (1:1), then EO, and driedin vacuo The resulting white fine
phenylphosphine, paraformaldehyde and primary aryl- or benzykyystals are hygroscopic and decompose in air.
amine in benzene or acetone. We used the potassium sgH of (+ (RR- and (SS-potassium1,3di[pheny{carboxylatymethy}-5-phenyt
or (R)-phenylglycine and methanol as a solvent in this reaction,3,5diazaphosphorinaneslobal yields about 75-80%, mp 244—246 °C
because the reactivity of free amino acids in the nucleophili¢decomp.).23C NMR (100.6 MHz, QO) ¢: 48.72 (d, 2C, C*HJcy
substitution reactions are low due to their betaine structure anid2.2 Hz), 72.26 (t, 1C, N-CHN, Joy 145.9 Hz), 74.11 (dt, 2C, P-
all reagents are soluble in methatol. CHy—N, Jey 135.9 Hz,Jpc 74.37 Hz), 127.28 (d, 1C, Pglds-p, Jey

In both cases white, highly water soluble, crystalline156.0Hz), 128.04 (d, 2C, C*H8-p, Joyy 161.0 Hz), 128.13 (d, 4C,
compounds with identical physical characteristi¢except ~CH-CeHsm, Joy 161.3 Hf)' 128.30 (d, 4C, C*HzH5-0, Joy
specific rotation) were obtained. The values of specific rotatiot81:0 H2). 128.74 (s, 2C, C*HH5-ips0), 128.76 (dd, 2C, Py,

20 : : o 145.5 Hz, 3o 5.0 Hz), 130.79 (dd, 2C, P85-0, Joy 162.0 HZ Jpc

([a]gdg) for the isomers show the®-(+)- and R-(-)-amino 147 Hz), 137.74 (d, 1C, P8y i

- . - h . , . , , 5-IpSO, Jpe, 46.1 Hz), 177.97 (s, 2C,
acid salts giveSS(+)- and RR(-)-isomers of phosphine, cqok)31p NMR (162.5 MHz, MeOH: ~59.8431P NMR (162.5 MHz,
respectively. The IR spectra of the compounds exhibiyy o). _60.35; IR (Nujol, KBry/cmry) 1580 (CO), 1590 (Ph), 1620,
absorption bands due to Ph and;C@roups and bD. In the 33003360 (HO). [1]2%; (RR —38.8° (MeOHc=7.13), RR —107.8°
31P NMR spectra only one signal shifted to higher fieIdS(Hzo, c=7.15); 69 +38.7° (MeOH,c=7.15); 69 +107.8° (HO,
corresponding to initial hydroxymethylphosphine was observed: = 7.14). Found (%): C, 52.97; H, 4.92; N, 5.06; P, 5.24. Calc. for
The 3P NMR data show that one isomer of heterocyclicCysH,K,N,O6P (%): C, 53.57; H, 4.82; N, 5.00; P, 5.54.
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