
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

A NEW ENANTIOSELECTIVE ASYMMETRIC SYNTHESIS OF TRI-CO-
ORDINATE PHOSPHORUS COMPOUNDS FROM DI-CO-ORDINATE λ3-
ARYL(ALKYL)IMINOPHOSPHINES
Marian Mikolajczyka; Jan Omelańczuka; Wieslawa Perlikowskaa; Leonid N. Markovskib; Vadim D.
Romanenkob; Alexander V. Rubanb; Andrei B. Drapailob

a Department of Organic Sulphur Compounds, Centre of Molecular and Macromolecular Studies,
Polish Academy of Sciences, Lódź, Boczna 5, Poland b Institute of Organic Chemistry, Academy of
Sciences of Ukrainian S.S.R., Kiev, U.S.S.R.

To cite this Article Mikolajczyk, Marian , Omelańczuk, Jan , Perlikowska, Wieslawa , Markovski, Leonid N. , Romanenko,
Vadim D. , Ruban, Alexander V. and Drapailo, Andrei B.(1988) 'A NEW ENANTIOSELECTIVE ASYMMETRIC
SYNTHESIS OF TRI-CO-ORDINATE PHOSPHORUS COMPOUNDS FROM DI-CO-ORDINATE λ3-
ARYL(ALKYL)IMINOPHOSPHINES', Phosphorus, Sulfur, and Silicon and the Related Elements, 36: 3, 267 — 270
To link to this Article: DOI: 10.1080/03086648808079022
URL: http://dx.doi.org/10.1080/03086648808079022

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may 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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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 material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648808079022
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1988, Vol. 36, pp. 267-270 
Reprints available directly from the publisher 
Photocopying permitted by license only 

@ 1988 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

SHORT COMMUNICATION 
A new enantioselective asymmetric synthesis of 

tri-co-ordinate phosphorus compounds from 
di-co-ordinate A3-aryl(alkyl)iminophosphines 

MARIAN MIKOLAJCZYK* , JAN OMELANCZUK, 
WIESLAWA PERLIKOWSKA 

Centre of Molecular and Macromolecular Studies, Polish Academy of 
Sciences, Department of Organic Sulphur Compounds, 90-362 t b d i ,  Boczna 

5, Poland 

and 

LEONID N. MARKOVSKI, VADIM D. ROMANENKO, ALEXANDER 
V. RUBAN, and ANDRE1 B. DRAPAILO 

Institute of Organic Chemistry, Academy of Sciences of Ukrainian S.S .  R . ,  252660, 
Kiev, U.S.S.R. 

(Received November 25, 1987) 

The reaction of di-co-ordinate A3-aryl(alkyl)iminophosphines (1) with achiral alcohols in the presence 
of optically active tertiary amines has been found to proceed in an asymmetric way affording optically 
active 0-alkyl amidophosphonites (2). N-(2,4,6-Tris-t-butylphenyl)amido-O-methyl-phenyl- 
phosphonite (2a) was obtained in this way with 55%ee and the absolute configuration (S) was 
chemically linked with (+)-(R)-O-rnethyl f-butanephosphonothioic acid. 

During the past few years, much effort has been devoted to the synthesis and 
transformations of optically active tri-co-ordinate phosphorus compounds, espe- 
cially those containing the phosphorus-oxygen, phosphorus-sulphur and 
phosphorus-nitrogen bond. 1*2 A general, highly stereoselective synthesis of such 
compounds developed in our laboratory3 involves the reaction of optically active 
alkylthio(alky1seleno)phosphonium salts with tris-(dimethylamino)-phosphine 
shown below. 

XRL .. 

X= S, Se 
-denotes optically active centre 
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In this paper we wish to report a new approach to optically active tri-co- 
ordinate phosphorus compounds starting from )c3-aryl(alkyl)iminophosphines 1. 
These thermally stable, di-co-ordinate phosphorus compounds have recently been 
synthesized in Kiev4 and found to react with some nucleophilic reagents 
(alcohols, amines) to give the corresponding addition products containing the 
tri-co-ordinate phosphorus atom.5 Now, we found that the reaction of equimolar 
amounts of iminophosphines 1, achiral alcohols and optically active tertiary 
amines carried out in benzene or ether solution at temperatures from -78" to 
+25"C occurs in an asymmetric way and results in the formation of the optically 
active amidoesters 2. The latter on account of their sensitivity to hydrolysis and 
oxidation were converted by means of elemental sulphur into the corresponding 
thiono-derivatives 3 which were purified by column chromatography and charac- 
terized by elemental analysis and 'H and 31P n.m.r. spectra. The results of these 
reactions are summarized in Table 1. 

 OR^ / 
RLP; 2 R%H,B'- RLP-NR 

1 1 2  t t 

R'=Ph, R~~,L,~-Bu$~H~ / 

- P , RE BU , R 5 2,L,6-6 u$EH 2 

 OR^ 
RLP' 

B*=(-)M?NCH(Me)Ph [Me,phEA] S II'NHR' 
(-)MepMenthyl IMe,MAl 

3 - 
TABLE I 

Asymmetric synthesis of N-aryl(alky1)amido 0-alkyl phosphonites 2, R'P(OR3)NHR2, and their 
conversion into N-aryl(alky1)amido 0-alkyl phosphonothionates 3, R'P(S)(OR3)NHRz, [R2 = 2,4,6- 

B4C,H*I 

Amidoester 2" Amidothioester 3" 

Iminophosphine 1 [&I9 

Chiral Reaction Reaction (C6I-b) 
No R' amine time temp.(OC) No R3 No (") 

la  But Me,,PhEA 0.5h +25 2a Me 3a -4.4 
la  But Me,MA 4.0 h 0 2a Me 3a +20.0 

la  But M%PhEA 24.0h +25 2a' PI' 3a' +0.5 

lb  Ph Me,MA 20min 0 2b Me 3b +7.4 

lb  Ph Me,MA 3.0 h 0 2b' PI' 3b' -0.2 

l a  But Me,MA 3.0 h -5 2a Me 3a +31.7 
la  But Me,MA 31.0h -76 2a Me 3a +30.8 

la  But Me,MA l l d  +25 2a' Pr' 3a' +0.7 
l b  Ph Me,PhEA 5min +25 2b Me 3b -4.6 

lb Ph Me,PEA 3.0h 0 2b' Pf 3b' -4.0 

" b,, [ppm, C6&] for the esters 2 and 3: 2a, 145.7; 3a, 97.8; Za', 140.7; 3a', 95.9; Zb, 122.4; 3b, 
78.0; 2b ,  120.3; 3b' 74.2. 
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In order to determine the extent of asymmetric induction in the reaction 
investigated and to establish the absolute configuration of amidophosphonites 2 it 
was necessary to perform some additional reactions of amidothiophosphonates 3. 
For example, the enantiomeric excess value in (+)-3a, [&ID + 31.7", was 
determined very easily by combination of the chemical and spectroscopic 
methods. Thus, the thionophosphonate (+)-3a, [aID + 31.7", was transformed 
into its thiolo-isomer (+)-4a, [ & I D  + 27.2", by treatment at first with methyl 
triflate and then with lithium chloride.6 The 'H-n.m.r. spectrum of this ester 
measured in carbon tetrachloride solution containing (+)-t-butylphenylphosphino- 
thioic acid' revealed the presence of two diastereoisomeric solvates in a 77.7 : 22.3 
ratio which corresponds to 55.4%ee. Since the isomerization of (+)-3a into 
(+)-4a takes place without bond breaking around the chiral phosphorus atom, the 
same enantiomeric purity should be ascribed to the ester (+)-3a and also to 2a if 
we assume that the sulphur addition to the latter proceeds with full retention of 
configuration.' 

The chirality at phosphorus in (+)-3a was established chemically by means of 
its conversion into (+)-0-methyl t-butanephosphonothioic acid S9 utilizing the 
Wadsworth-Emmons reaction. Since the Wadsworth-Emmons reaction has been 
shown" to occur with retention of configuration at phosphorus and the chirality 
of the thioacid (+)-5 is (R)," the chirality at phosphorus in (+)-3a should be (R). 
Consequently, the chirality at phosphorus in 2a obtained in the asymmetric 
reaction should be (S). It is interesting to add that methylation of the thioacid 
(+)-(R)-5, [a]D + 6.9", with methyl iodide gave the corresponding thiolophos- 
phonate (+)-(R)-6, [a], + 39.5". The ee value of this ester determined by the 
'H-n.m.r. method via the diastereoisomeric solvates with (+)-t-butylphenyl- 
phosphinothioic acid was found to be 55.1%. The latter value is in excellent 
agreement with that found for the ester (+)-4. The chemical correlation discussed 
above is shown in Scheme 1. 

SCHEME 1 Assignment of the absolute configuration (and optical purity) of 2a. 
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