
 

 

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

New Synthetic Applications of Metallated Ylids
Henri-Jean Cristaua; Anne Perrauda; Eric Manginota; Eliane Torreillesa

a Laboratoire de Chimie Organique E.N.S.C.M., (URA n° 458 du CNRS), MONTPELLIER, Cedex,
FRANCE

To cite this Article Cristau, Henri-Jean , Perraud, Anne , Manginot, Eric and Torreilles, Eliane(1993) 'New Synthetic
Applications of Metallated Ylids', Phosphorus, Sulfur, and Silicon and the Related Elements, 75: 1, 7 — 10
To link to this Article: DOI: 10.1080/10426509308037351
URL: http://dx.doi.org/10.1080/10426509308037351

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/10.1080/10426509308037351
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, and Silicon, 1993, Vol. 75, pp. 7-10 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1993 Gordon and Breach Science Publishers S.A.  
Printed in the United States of America 

NEW SYNTHETIC APPLICATIONS OF METALLATED YLIDS 

Henri-Jean CRISTAU, Anne PERRAUD, Eric MANGINOT, and 
Eliane TORREILLES 
Laboratoire de Chimie Organique E.N.S.C.M. (URA no 458 du CNRS) 
8 rue de I'Ecole Normale - F 34053 MONTPELLIER Cedex, FRANCE 

Abstract The reaction of diylids 1 toward carbonates, carbamates, 
thiocarbamates, isocyanates, carbodiimides and sulfinates allow the 
quantitative preparation of functional Wittig reagents, which can be 
used in situ in the E-stereoselective synthesis of the corresponding 
a ,  0-unsaturated derivatives of carboxylic (or sulfinic) acids. The diylids 
2. or yldiid 3. can be used as synthetic equivalents of RNHd or NH2' 
anions and allow normal or functional alkylation of the nitrogen atom. 

Since 1987, we are investigating metallated ylidsl-3 : diylids 1,2112 (issued 
from dialkyll or diaminoe phosphonium salts) and yldiid ;L2b13 corresponding 
to the metallated phosphinimine. Our first results showing the potential 
synthetic interest of diylids, owing to their strong nucleophilicity, were 
followed by Walker'& and Mioskowski'ss investigations on the 
stereochemistry of the Wittig reaction with aldehydes and ketones. 

ph + p - R  +,N-R 
Li+ PhZP, Li+ P h 3 b N - h  

'<€I-R y-R 
1 2 3 

Concerning diylids 1, we have developpeds an efficient preparation of 
dialkyl-phosphonium salts with different groups R and we have already 
published different synthetic results about reactions of diylids 1 towards 
overcrowded ketones1 b, and esters or amideslalc. 
Herein, we present new investigations about reactivity of diylids 1 towards 
weakly electrophilic carbonyl compounds derived from carbonic acid and 
carbonic anhydride, or towards sulfur compounds. 
Diylid ureadily attacks cyclic carbonates, carbamates and thiocarbamates, 
resulting quantitavely in "pseudo-acylation" products. The new stabilized 
ylids thus obtained can be used in situ as carbonylolefination reagents 
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towards aldehydes. This procedure is a new one pot method for the synthesis 
of E-vinylic esters and amides, bearing a free w-alkohol or w-thiol group (the 
later can give intramolecularly a pseudo-Michael reaction to afford a sulfur 
heterocycle). 

R=H 

x, Y = 0,o (92 - 98 96) 
0, NR 
s, NR 

Q =aliphatic, aromatic 
a) RCHO I b) H30t 

(THF reflux) 

R 1  

Y 
a) LO 
R 

(46-64%) (60-9076) 

R = W, Ph-CH=CH, Fur, AUK 

Differently substituted diylids 1 react with phenylisocyanate and 
carbodiimides in a pseudo-acylation way to yield metallated monoylides. The 
corresponding phosphonium salts can be isolated in high yields by acidic 
work-up. But their use in siru also allows Wittig reaction with aldehydes and 
ketones : that is an efficient route to a,B-unsaturated anilides and amides 
with high E-stereoselectivity (Fit = H 

Ph$\ Lf + R’-NN=C=X 
CHR 

1 X = 0, NcHex 
R = Ph, cHex 

4’ . b) H30+ 
.C-PH-C 

R Y b - R  

(R =H, 75-80%) 

Then we studied the reactivity of diylids towards different sulfur compounds 
tri- or tetracoordinated bearing (or not) a leaving group : sulfoxides, sulfones, 
sulfinates and sulfates. In the case of sulfinates, an easy sulfination reaction 
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NEW SYNTHETIC APPLICATIONS OF METALLATED YLIDS 9 

takes place and affords a new one-pot synthesis of vinylsulfoxides starting 
from aryl or alkylsulfinates, with an excellent stereoselectivity (EIZ > 91/9). 

+,q 1 j ,  66OC /cH3 

P 
N O  

Lj+ + R-SN0 - Ph2P 
‘CH-S 

\ b e  (W)  
Ph2P 

CH2 

h 
I a)RCHO 

b) H30’ 
R L C H S H - S - R  

(75-80%) ll - 
(R, R’ = Me, iPr, Ph) 

The same reaction with a chiral sulfinate leads to the chiral E-vinylsulfoxides 
(E/Z > 99/1), with an inversion of configuration at the sulfur atom higher than 
96 Yo. 

/H 
\ No 

R 

w 
#. 0 /CH3 R CHO 

+C /p - **s4 - Ph2P 
+ 3 H 2  

Ph2P Lii + 

%C!H-S, 
1 4 2 . .  - \CH2 p T 0 4  ‘OM& 

La pTol pTol - * 

0.0. > 95% 
R = Ph : Yd. : 71% 

Concerning diazadiylids 2 or azayldiid 8, as shown in our previous work@, 
they are synthetic equivalents respectively for the synthons RNH and NH2‘ 
and they can be easily selectively mono- or dialkylated before deprotection. 
With diazadiylids 2 we are developping new applications for the synthesis of 
polyamines of biological interest (spermine, spermidines ...) using cyclic 
diaminophosphonium salts. 
Concerning the reagent 3 we have investigated its reactivity towards other 
electrophilic substrates. In the field of functional alkylation, our results with 
a-bromoesters afford a preparative way to aminoacids. 

1.5 B( L p e  co2m H a w .  + 
___) P h 3 P - N l i - C y c j -  

(48 Yo) 
/ CmF. 8h320’’C 1 P h 3 W R  

Ph3PNLi 
3 5 Br-Gi$O2Me 

Ph3&-w2M Br’ (65%) 
WF, 20h, 20°C ) c H 2 c o 2 ~  

With phosphorus or sulfur electrophilic substrates, the reagent 8 affords an 
easy one-pot preparation for a large range of N-substituted phosphonimines, 
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10 H. J. CRISTAU, A. PERRAUD, E. MANGINOT, and E. TORREILLES 

which are valuable precursors for the (poly-) phosphazene or sulfonamide 
chemistries. 

+ 
P h 3 e A r 3  Br’ 

70-90% 

Z =  OEt (69 Oh) 
Ph3P=NW2Z 

Z=NEt2 (40%) 
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