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We found that using two asymmetric inductors,pounds| and chiral phosphitedl, Il considerably
instead of one, in the addition reaction of C=N comfavors a much more stereoselective reaction.
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R = (1S2S5R)-2-menthyl, DBU = diazabicycloundecene.

Thus, addition of chiral hydrogen di[RI2S5R)-2- The configuration of the compounds was deter-
menthyl] phospite I() to chiral R)-a-methylbenzyl- mined chemically. Initially, the menthyl groups were
benzaldimine |() in the presence of a catalytic amountremoved from the phosphorus atom by hydrolysis of
of diazabicycloundecene (DBU) results in a singlethe diesters with hydrochloric acid. Then theme-
diastereomer of N-substituted ~aminophosphonic thylbenzyl group was eliminated under the action of
diester V. The 3'P-{'H} NMR analysis of crude gaseous hydrogen in the presence of palladium on
crystalline reaction products revealed no second digarhon. As a result, monochiral sterecisomérand
stereomer. F(_)r comparison, similar rea_ctipns of chiral|  were obtained, and their configuration was
phospitell with achiral benzylbenzaldimine and of gycigated from a comparison of their optical rotation

achiral diethyl hydrogen phosphite with chiré{-  angles with those of earlier describé and So-
methylbenzylbenzaldimine result in a 30-45% dia- minobenzylphosphonic acids [4].

stereomeric excess of aminophosphonic diesters [1, z‘i‘

Reaction of tri[(R,2S5R)-2-menthyl] phospite  We found that reaction of hydrogen diR2S,5R)-
(I1') with 1, too, occurs with a much higher stereo-2-menthyl] phosphite I() with (R)-o-methylbenzyl-
control (up to 70%). Earlier we showed that the asymbenzaldimine results in formation ofSfa-amino-
metric induction of the reaction of chiral phosphitebenzylphosphonic acid, while trimethyl phosphite with
[l with achiral benzylbenzaldimines is no more than(R)-a-methylbenzylbenzaldimine givesR)}a.-amino-
30-50% [3]. benzylphosphonic acid.
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The reaction described in this communication iISNMR spectrum (QO), 6, ppm: 7.28 s (5H, §Hs),
probably the first example of double asymmetric in-4.25 d (1H, PCH,Jp 17 Hz).

duction involving organophosphorus compounds. Of (R)-a-Aminobenzylphosphonic acid (VI1). Hydro-

particular importance are the high yield of the reactior(u:hloIride Yield 90%, mp 22€, [a]2 = +20 ( 0.32
. ] ) D — . ]

and the high optical purity of its products, which

allows to preparation, on a multigram scale, o
acids
without use of fractional crystallization or chromato-

enaniomerically pure a-aminophosphonic

graphy.

Di[(1R,2S,5R)-2-menthyl] (RS)-[(a-phenyl-
ethylamino)phenylmethyl]phosphonate (IV). Yield
80% (100% before crystallization), mp 1%3
(acetone), ¢],*° -68.0 € 1, toluene) 3P NMR spec-
trum (CDCL): 85 21.94 ppm.'H NMR spectrum
(CDCly), 6, ppm (, Hz): 0.5 m (menthyl group),
0.75-1.05 m (18H, menthyl Cklgroups), 1.28 d (3H,
CH,CH, Jyy 6.5), 1.62.0 m (16H, CH + CH),
3.82 q (1H, CHCH, Jy, 6.4), 4.2 d (1H, CHPJ,p
16.7), 4.3 m (1H, NH), 7.25 m (10H, §s). Mass
spectrum (70 eV)m/z 568 (M"). Found, %: P 5.34.
C35H5,NO5P. Calculated, %: P 5.45.

Di[(1R,2S,5R)-2-menthyl] (RR)-[(a-phenyl-
ethylamino)phenylmethyl]phosphonate (VI). Yield
65%, mp 132.8C (hexane), 4|3 —-88.0 € 1, to-
luene). 3P NMR spectrum (CDG): 6, 22.05 ppm.
Mass spectrum (70 eV)n/z568 (M"). Found, %: P
5.38. GgHs,NO4P. Calculated, %: P 5.45.

(S)-a-Aminobenzylphosphonic acid (lIl). Hydro-
chloride. Yield 90%, mp 22&, [«]2° = +20 ( 0.32,

0.1 N aqueous NaOH). The product is similar to earli-
er described-{)-(9-[(amino)phenylmethyl]phosphonic 4.

acid, ]2’ = -19 (¢ 1, 0.1 N aqueous NaOH) [4{H

f0.1 N aqueous NaOH). The product is similar to ear-

lier described (+)®R)-[(amino)phenymethyl]phos-
phonic acid, §]2° = +19 € 1, 0.1 N aqueous NaOH)
[4]. H NMR spectrum (BO), 8, ppm: 7.28 s (5H,
CeHs), 4.25 d (1H, PCH,Jp 17 Hz).

The NMR spectra were obtained on Varian
(300 MHz) and JEOL (90 MHz) instruments in deu-
terated solvents, external reference 85% phosphoric
acid 6P NMR).
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