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Optieally active aminophosphonio asids /I/, interesting as snslogs of amine acids II, have re-
ceived 1little attention so far. Altheugh there is a large body of information available on the syn-
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thesis of reacemic aminophosphonie aoidn‘, only one compound /Ia, R = Ph/ has been obtaimed optiocal-

ly active by synthesis with asymmetric i.nduetionz or by resolution of mmt03

. Both methods yiel-
ded pure enantiomers but their absolute cenfiguration has not been established.

We now have determined by X-ray orystallographic anslysis the absolute configurations of two ami-
nophosphonie acids, Ia and Ib, i. e. of phenylglycine and valine amalogs. Optically pure samples of
both enantiomers of Ia and Ib were obtained by the asymmetric induction method, desoribed initially
by Gilmore and McBride for Iaz. The synthesis involved preparation of Schiff’s bases III from R/+/
end §/-/-1-phenylethylamine and corresponding aldehydes, addition of diethyl phosphite, hydrolysis
and hydrogenolysis.
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By P NMR eanalysis of crude esters IV we found that diethyl phosphite addition, when carried out
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at room temperature without solvent yielded IVa and IVb as mixtures of diastereocisomers formed in

ratios of 6:1. At higher temperatures the induotion was less pronounced, e. g. heating IIIa with

diethyl phosphite at 140° without catalyst, as specified by Gilmore and loBridnz, produced a mixtu-
re of diastereoisomeric IVa in a ratio of 2:1. To emnsure optical purity of Ia and Ib we purified

the N-substituted acids Va and Vb isolating the diasterecisomers formed in larger amounts whieh

wupon hydrogenolysis yielded optiocally active Ia and Ib in total yields of 65-70 X. Final products

obtained using R/+/-1-phemylethylemine wers levorotstory /Ia: [X|2°-16°, o 2.0, 1N Na0H and Ib:

[%]2-10°, 2.0, 1N Na0H/, while S/~/-1-phenylethylexine yielded dextrorotatery ensatiomers / Ias

[#]2%+16%, o 2.0, 1N NeoH and 1o []2%410°, & 2.0, 1N NeOH/. Semples for X-ray analysis were orys-
tallized from water.

Direet X-ray anslysis of Ia was not possible because of unsuitable properties of orystals and,
therefore, the absolute oconfiguration of Ia was determined indireotly from the crystel struoture
of Va, prepared using S/-/-1-phenylethylamine. Absolute oconfiguration of Ib was determined by mea-
surement of smomslous dispersion on erystals of the levorotatory emantiomer.The orystal struotures
of Va and Ib were solved by the heavy atom method. The structures were refined using & full-matrix
least-squeres pregram with smisotropic thermel parsmeters for all nom-hydrogen atoms.The final va-
lues of R were 0.05 /Ib/ end 0,065 /Va/ while the values of R_ were 0.055 /Ib/ and 0.069 NNa/. The
intensities were corrected for lorentr and polarisaticn factors but mot for sbsorption. Seattering
values for neutral atoms, corrected for anomalous d:l.-pon:lon4 were teken from International Tables
for X-Ray Crystallogrlphys. A1l esleulations were performed by Syntex XTL Structure Determination
System which eonsists of a Nova 1200 computer and additionel externsl disc memory. The progreams we-
re from the Syntex set ’of programs. The reflections were collected on an automatic Syntex 1’21 four-
oirele diffractometer equipped with a scintillation counter amd graphite monochromator.

Compound Ib, 64812103? . 1!20, is orthorhombic, space group 9212121, ‘with oell dimensions a=
6.596/2/, b = 19.183/4/, ¢ = 6.289/2/ i ss determined from the snguler settings of 15 reflections
measured using Cuk, radistion /A= 1.5418 &/, D_ = 1.428 g/em’, D_ = 1.42 g/ow’, Z = 4, M = 1T1.13.
A totsl of 657 independent reflections were collected and 624 reflections with I > 1.96G/1/ were
used for structure dotorninntions. Compound Ib heas e single asymmetric oenter at C/1/. The absolu-
te configuration was ﬁtablished by examination of the Friedel pairs of reflections using Cuk ra-
diation. A group of 49 reflections was chosen with the largest differences between the Friedel pa-
irs. Of 49 unique Friede)l pairs examined, 48 indicated the 5 configuration and only ons showed the

opposite eonfiguration. Thus, it appesrs that levorotatory phosphonic veline analog Ib has the con-
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figuration Se

Compound Va, C, 51118303? + H,0, prepared from S/-/-1-phenylethylamine, is monoclinis, space group
P2, with a = 10.841/4/, b = 6.491/3/, ¢ = 11.846/4/ i p = 114.09/5/°, D, = 1.347 E/Ola, D = 135
g/el? Z=2, M = 309.29, A total of 1328 reflections were collected and 1231 reflections with I>1.96

G/1/ were used in the analysis. Molecular oonforu.tion7 of Va ig shown in Fig. 1.

0(3)
0379
C(7)
/FO3H,
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The molecule of Va contains two asymmetric carbon atoms at C/1/ and €/2/. Since the compound was
prepared from S/-/-1-phenylethylamine and inversion in the process of synthesis is highly unlikely,
the conformation shown in Fig. 1 indicates that the configuration at C/1/ is R. Consequently, dextro-
rotatory Ia, prepared from Va by hydrogenolysis has the configuration R.

The results indlcate that in both examined cases of diethyl phosphite addition to chiral Schiff’s
bases III, with R in the aldehyde part as different as phenyl and isopropyl, the S amine induces

preferentially the econfiguration R st new asymmetric center. It ia interesting to note that, consi-
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dering the prierity rules, the same result was obtained by Harada and Okewara in their studies of

hydregen cysnide addition to chiral Schiff‘s beses where R aminooarboxylic acids sre produced when

the beses are prepared froa R—c(—llkylbon:yluinua.

Considering that the preferred stersochemisiry of diethyl phosphite addition is most probadbly

the same regardleas of the structurs of R in the aldehyde part of III it should now be possible to

establish the absolute oonfiguration of any 1-aminophosphonic acids by synthesis of optically acti-

ve I as described in this commmication.
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