This article was downloaded by: [McMaster University]

On: 02 December 2014, At: 10:43

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

Phosphorus, Sulfur, and Silicon and the Related
Elements

Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/gpss20

s pelsnarii s,
- il'lnr. i
TRt

]

:
== - - -
| =ik A Convenient One-Pot Synthesis of Phosphino-
Dipeptide Analogs

Jean-Luc Pirat  , Agnes Coulombeau 2 , Arielle Genevois-Borella ® & Henri-Jean Cristau

# Laboratoire de Chimie Organique , C.N.R.S, E.N.S.C.M. , Montpellier Cedex, France

< - ® Centre de Recherche de Vitry-Alfortville , Aventis , Vitry-Sur-Seine, France
i Published online: 27 Oct 2010.

o — e —

To cite this article: Jean-Luc Pirat , Agnes Coulombeau , Arielle Genevois-Borella & Henri-Jean Cristau (2002) A Convenient
One-Pot Synthesis of Phosphino-Dipeptide Analogs, Phosphorus, Sulfur, and Silicon and the Related Elements, 177:6-7,
1793-1796, DOI: 10.1080/10426500212259

To link to this article: http://dx.doi.org/10.1080/10426500212259

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained

in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any

form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/loi/gpss20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10426500212259
http://dx.doi.org/10.1080/10426500212259
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [McMaster University] at 10:43 02 December 2014

Phosphorus, Sulfur and Silicon, 2002, Vol. 177:1793-1796 AP

g
Copyright © 2002 Taylor & Francis 5 3
1042-6507/02 $12.00 + .00 e f:
DOI: 10.1080/10426500290092866 e 1

A CONVENIENT ONE-POT SYNTHESIS OF
PHOSPHINO-DIPEPTIDE ANALOGS
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Montpellier Cedex, France® and Aventis, Centre de Recherche de
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A general “one-pot” synthetic method is described for the preparation
of phosphinodipeptides of type 1, in 60-80% overall yield, allowing the
variation of the substituents in o and/or B position to the phosphorus
atom and also in a position to the nitrogen atom.

Keywords: Alkyl hypophosphite; aminoalkylphosphinic acids;
Kabachnik-Fields reaction; Michael addition; phosphinopeptides

Analogous to a-amino-carboxylic acids and their derived peptides, 1-
aminoalkylphosphonic acids, and the corresponding peptides (phos-
phonopeptides) interfere with biological mechanisms through their
hydroxyphosphonyl function.! The phosphinopeptides 1, P-C analogs
of phosphonopeptides, are better candidates for the elaboration of more
stable biologically active compounds. Construction of such compounds
requires the synthesis of the phosphinodipeptides analogs of type 1 as
building blocks.

Compounds 1 are generally prepared in a multistep synthesis from
the corresponding adequately protected 1-aminoalkylphosphonous
acids.?

We developed a general “one-pot” three-step synthesis for the prepa-
ration of phosphinodipeptides of type 1 affording the possibility of vari-
ation of R! and R? groups (Figure 1). Each step of this reaction was
improved separately until the yield was more than 90%; then all the
steps were carried out without purification, for combinatorial or parallel
synthesis.

Address correspondence to Jean-Lug Pirat, Laboratoire de Chimie Organique, UMR
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FIGURE 1 Synthesis of phosphino-dipeptide analogs.

RESULTS AND DISCUSSION

Synthesis of Alkyl Hypophosphites 2

Alkyl hypophosphites, unstable but more reactive than the hypophos-
phorous acid, were preferred to the bis(trimethysilyl) phosphonite,
which is highly pyrophoric (Step 1, Figure 2).

In spite of many changes in the reaction conditions, the poor yield
obtained in pure ethyl hypophosphite 2a does not permit one to pro-
ceed with the synthesis using ethyl hypophosphite as starting material.
However, methyl hypophosphite 2b could be generated in situ?® in very
good yield and at good purity (95 to 99%). Therefore we decided to use
methyl hypophosphite 2b for the next step.

Synthesis of Methyl Phosphinate 3

Improving on the Baylis method,* the intermediate 1-amino-
alkylphosphonous acids 3 were prepared by a dropwise addition of an
excess (1.6 equivalents) of several imines (or triazine), to methyl hy-
pophosphite 2b, in refluxing dry methanol (Figure 3). Thus, the methyl
phosphinates 3 were obtained in good yield (79-89%), and the pu-
rity could be increased up to 85-95% by simple precipitating out of
by-products.

Products 3b were then used directly, without additional purification,
in Step 3 of the synthesis.

THF/Toluene (1/1)

H OR 5°C,1h .
H- P OH + H-C:OR ———  H-P-OR
s 'OR -ROH

- HC(O)OR 2a R=Et (56-89%)
-HP(O)OR);  2p R =Me (95-99%)

FIGURE 2 Preparation of alkyl hypophosphite 2 (Step 1).
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" MeOH JR\ H
H-P-OMe + Ph,CHN=CHR' ————» Ph,CHNH" P
o) Reflux, 1h (')' OMe
R'=Ph,H, Me
2b 3b (79-89%)

FIGURE 3 Preparation of methyl phosphinates 3 (Step 2).

Synthesis of Phosphinodipeptide Analogs 1

The last step of the synthesis (Step 3), a Michael addition of the phos-
phinates 3b to various «a-substituted acrylates was performed accord-
ing to the method developed by Parsons et al., but by using -BuOK in
tetrahydrofuran (THF), an overcrowded base in catalytic amount, in-
stead of MeONa in MeOH, as basic activating agent in order to reduce
the demethylation of the phosphinate as side reaction. Compounds 1b,
from differently substituted acrylates, are obtained in 78-87% yields
(Figure 4) as a mixture of diastereoisomers that can be partially sepa-
rated by chromatography.

Selective and Total Deprotection of Phosphinodipeptide
Analogs 1

In order to show the value of phosphinodipeptide analogs 1 as build-
ing blocks, examples of selective deprotection of the various functional
groups were performed, by acid (47% HBr) or basic hydrolysis (NaOH),
by hydrogenolysis (Ho/Pd-C), or by methanolysis (BrSiMez; MeOH) in
almost quantitative yields.

CONCLUSION

A general three-step synthesis has been developed for the “one-pot”
preparation of phosphinodipeptides 1, as a mixture of diastereoisomers,

R1

R1
a) tBUOK / THF COM
thCHNHJ\P\/H - . PhZCHNH/SP\/\r 2ivle
SOMQ R2 0 OMeR2
b) =<
3b C02Me 1b
R'=H, Me, Ph R? = Me, nBu, nPent, CH,Ph

FIGURE 4 Preparation of phosphinopeptides analogs 1 (Step 3).
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in 60—-80% overall yield, which allows variation of the substituents on
the carbon in positions « and/or 8 to the phosphorus.

Selective or complete cleavages of the various protective groups were
performed, in usual ways, in almost quantitative yields.
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