This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
| Diastereoselective Synthetic Ways to P-Aspartic Acid Derivatives
ok ) K. Kellner?; C. PreuBller®; K. Schnepp®
J ! * Martin-Luther-Universitat Halle-Wittenberg, Halle(S.), FRG

To cite this Article Kellner, K. , Preuf3ler, C. and Schnepp, K.(1993) 'Diastereoselective Synthetic Ways to P-Aspartic Acid
Derivatives', Phosphorus, Sulfur, and Silicon and the Related Elements, 76: 1, 131 — 134

To link to this Article: DOI: 10.1080/10426509308032376
URL: http://dx.doi.org/10.1080/10426509308032376

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509308032376
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:39 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1993, Vol. 76, pp. 131-134 © 1993 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

DIASTEREOSELECTIVE SYNTHETIC WAYS TO P-ASPARTIC ACID DERIVATIVES

K. KELLNER, C. PREUBLER, and K. SCHNEPP
Martin-Luther-Universitdt Halle-Wittenberg,
Fachbereich Chemie, 0-4010 Halle(S.), FRG

Abstract: a-Amino B—phosphono propionic acid derivatives are formed
by reaction of alkali metal or triorganosilyl derivatives of 4-(P-
substituted methyl) 5-hydroxy oxazoles with 0- or N-nucleophiles.
A high diastereoselectivity of the reaction is observed depending
upon the reaction conditions. The source of stereoselectivity is a
substrat and/or reagent chirality. The dominant effect of the
phosphorus substituent in the sterochemical course is proposed.

INTRODUCTION

Many methods for the synthesis of aminoalkyl phosphonic acids have been
studied. Nevertheless, synthetic ways to B-phosphorus substituted aspar-
tic acid derivatives are limited to few procedures. In previous papers
we have shown that 4-methylene oxazolinones can be used for the prepa-
ration of a-amino B-phosphonyl propionic acid derivatives by exploiting
the acceptor reactivity of the a,B-unsaturated carbonyl moiety. In this
way diastereoselective P-C~bond formation is possible with phosphonic

and phosphinic acid esters 3,

RESULTS AND DISCUSSIONS

We have found that 4-(P-substituted methyl) 5-hydroxy oxazoles as their
alkalimetal derivatives (1) and their O-silylderivatives (2), respec-
tively, are excellent synthons for 8—P-aspartic acid synthesis. The syn-
thesis of the key-substance 1 involves addition of alkali metal deriva-
tives of PH-acidic compounds to 4~alkylidene 4,5-dihydro 5-oxazolones
(3). The O-silyl compounds 2 result after silylation of 1 or by direct
reaction of phosphonus(III) O-silylesters with 3 at higher temperature.

4~ (Dialkoxyphosphoryl methyl) 4,5-dihydro oxazolones (4), P-aspartic
acid esters (5) or the free acid (6) are formed by solvolysis of the 4-

(dialkoxyphosphoryl methyl) derivatives 1 or 2 with alcohols and water,
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respectively. Depending upon the primary product 1 or 2 different dia-
stereomeres are obtained. On the way 2 —> 4 —> 5(6) the RS/SR diastereo~
meres predominate. Contrary to this result the reaction from 1 —> 4 —>
5(6) leads to an excess of the RR/SS form. The dominant effect of the
phosphonyl oxygen in the stereochemical course is proposed as demonstra-
ted for both cases. In the ionic species 1 the metal atom is coordinated
by oxygen atoms resulting in a fixed conformation. The hydrogen transfer
to the stereogenic centre in 4-position of the heterocyclus is influ-
enced by the chiral atom in the molecule. In case of the reaction of 2
the hydrogen transfer should proceed over onium derivatives assisted by
hydrogen bridge bond at the phosphonyl oxygen.

@—ﬁcw o~ M + CiSiMe . @-5CH‘ 0 - SiMe,
R R
N\\(O N O
R /CH'(
N O
/ Y (4)\
MeOH 5 + Hy
# R P
®-(I2H‘(’3H'-C\ ®—('3H‘(.:H‘-C\
R2 NH OMe RZ NH OH
l
CoO-R? (5) CO-R® (6)

P = P(O)OR);, P(OXOR)R', Y = OMe, OH

This hypothesis is supported by the observed dominance of two from four
possible diasteromeres of 3~(phenyl O-ethyl phosphounus) aspartic acid
ester (7) formed by reaction of phenyl O—-ethyl phosphinate sodium with
4-benzylidene 4,5-dihydro oxazolinone and methanolysis successively.

o} o]
EtO 1! OSiMey EtO_1It .0
.P‘~CH'—7—-(_ P CH — CH*— CZ
Ph Ph | “OMe
No O NH
Y + MeOH )
— CO-Ph
Ph =~ Me,SiOH
-
OMe OMe

Ip_NMR  8[ppm] / rel. intergrd
447 /1 418 / 1 407 /3 399 /25
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A silyloxazol (8) with an exocyclic chiral phosphorus is yielded by
addition of alkyl O-ethyl O-silyl phosphinates to 4-cyclohexylidene
oxazolinone . After methanolysis the second chiral centre in 9 is formed
stereoselectively (ratio 5:1). Work up procedure to 10 deminish this
diastereoselecticity by racemisation on cyclic structure. In the syn-
thesis of 7 one or both of the two chiral centres of the first addition
product can create an asymmetric induction. In the later exam-ple only
the asymmetric phosphorus in 8 acts as internal chiral centre for

chirality transfer.

0
Eto\li. R Eto\ll. R EtO. 11, .R

QSiMes o
% O\?chfom
NH

Yo ~
CO-Ph
Ph 9 Ph 10

P—nmr: & 59,7 (8) 59,3 (1) 54,6 (3) 541 Q)

Z\O;'I
Q

In the reaction of 4—-(phosphonomethyl) 5-siloxyoxazols 2 with NH-
nucleophiles the corresponding amides are formed. Ammonia reacts with
compounds of typ 2 only after addition of alcohols to the primary amide,
under the same conditions with morpholine or pyrrolidine the tertiary
amides are formed. With these reagents no diastereoselectivity in the
reaction is observed. In the reaction of 2 with isopropylamine the two
diastereomeres are formed in a ratio 2:1. An excellent diastereoselec—
tive reaction proceeds with the optically active phenylethylamine. The
use of the (R)—-amine in the solvolysis reaction of 2 leads to compounds
(11) with the same chemical shift in the p-nnr as formed by use of the
(S)-amine. The only one explanation for this result is the formation of
the enantiomeres of both diastereomeres with a strong asymmetric induc-—

tion by the chiral amine reagent.

o ) 0
(EtO)zg-CH‘ﬁ oSMes (Et0)P - cw—cn'nc’zH oS
S NH "Ph
L 1._HNCH(CHy)Ph C0-Ph
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(R)—Amin (235), (24,8), 254 26,3
(S)~Amin 255 26,3
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The preference of one conficuration in the protonation reaction of the
siloxyoxazoles using the optically active phenylethylamine as an exter-
nal chiral reagent is also remarkable for such reaction where in the
siloxyoxazol 2 no asymmetric centre is located. In the reaction of 4-
(diisopropoxyphosphonyl-pentamethylenemethyl) S5-siloxyoxazole with
phenyl ethyl amine and iPrOH successively the amide 12 is formed in high
diastereoselectivity. Indepentendly of the amine configuration the
same chemical shift in the J!P-nmr is found for both products, that
means the both enantiomeres of the diastereomere are synthesized on

this way in separate reactions.

or o iPro -0

Wwro_ A » - H
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The 4-(P-substituted methyl) 5-hydroxy oxazoles are as there alkali
metal derivatives or there 5-siloxy derivatives easily synthesized
intermediates which can be used for a wide range of substituted B-P-
aspartic acid derivatives. We believe the reagents described here are
reagents of choice for the synthesis of the different diasterecisomers

and enantiomers.
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