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Summary: Solid-liquid phase transfer catalysis iPTCI without added solvent efficiently 
promotes chiral Michael addition when the reaction is achieved in presence of quaternary salts 
derived from (+) or (-) N-methyl ephedrine. Enantiomeric excesses are significantly increased by 
“omitting” the organic solvent during the reaction. 

We 
(1,2) leads 
cerned. Thi 

have recently emphasized that solid-liquid PTC in the absence of any organic solvent 
: to noticeable improvements in organic synthesis as far as anionic activation is con- 
s technique was successfully applied in performing Michael additions of hindered car- 

banions to alpha enones under very simple and mild conditions (3-5) . 
For the last decade, attention has been paid to the possibility of asymmetric Michael 

additions under phase transfer catalysis conditions using chiral amines or optically active 
tetraalkylammonium salts as catalysts (6-10). However, the results obtained in classical PTC 
conditionsceither in liquid-liquid or solid-liquid systems) seem to be rather limited. Further 
improvements in enantiomeric excesses (ee) are desirable. It can be assumed, when the reaction 
will be performed in the absence of added organic solvent, that the system can be more rigidified 
and consequently can lead to a decrease in molecular motions. The result could be therefore an 
enhancement in chiral recognition. 

To this purpose, we choosed to study the behaviour of some chiral ammonium salts in the 
absence of solvent on the course of the reaction of chalcone &. with acetylaminomalonate 2 as 
these species are useful synthons for the preparation of natural and unnatural aminoacids (11,121. 

* 
C02FX 

I 

Ph-CH-Cl$--CO-Ph 

base I 
Ph-CIi=CH-CO-Ph + Ii-_F-COZEt - MeCONH-C-CO2 Et 

I catalyst I 
NHCOMe C02Et 

1. 2 1 (+I and (-1 

Therefore, the aim of this preliminary study consists in investigations of the influences- 
of the chiral catalyst nature and of solvent effects. 

PROTOCOL 

Chalcone 1. and malonate 2_ in stoechiometric amounts (5 mmoles) were vigorously shaken 
with a mechanical stirrer during 1 hour at the required temperature (generally 6O'C) in the pre- 
sence of catalytic quantities (6% mol) of base (KOH or KeCOs) and chiral ammonium salt. Then, the 

reaction mixture was cooled to room temperature and extracted with methylene chloride (50 ml). 
Products 2. were purified by chromatography on silicagel (isolated chemical yields). Enantiomers 
(+) and (-) of 3 were determined by chiral HPLC and NMR chiral shift using Europium salts (13).- 
Values of yields and enantiomeric excesses indicated in the tables are results from at least 3 
identical experiments which don't differ each other more than 2%. 
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IRYLUERCE OF THE NATURE OF THE CRIRAL CATALYST (Table I) 

The following catalysts derived from (+) and (-1 N-methyl ephedrine I, quinine & (-1. 
cinchonine B (+) and cinchonidine $& (-) were tested. For sake of comparison and control, a 
non chiral salt was also used (benzyltriethylammonium chloride: TEBA,Cl). 

&a R = CH3 

4 R = C,zHzs & A = OCIia B = K 
& R = CE2-CBE!, @ A=R B=H 
&$ R = CR2 -cs Ii4 -PNoa 2 A=H B = NOa 
& R = CKa -CS Ill -P CN 
a R = CHZ-C6K4-pCF3 

TABLE I - Reaction of 1 and 2 (5 mmoles) in presence of 6% mol. KOH and catalyst for 1 
hour at 60-C: 

Catalyst , X 

TEBA 

(-) 4a 

(-) 4b 

(-1 4c 

(+I 4c 

(-1 4c 

(-) 4d 

(-) 4e 

(-) 4f 

(-) 5a 

(-) 5b 

(+) 5b 

(-1 5c 

Cl 71 

Br 68 

Br 41 

Br 56 

Br 48 

Cl 57 

Br 58 

Br 54 

Br 42 

Cl 47 

Cl 51 

Cl 57 

Br 62 

‘hemical Yield (I) hantiomeric Excess (eel 

0 

32 (-) 

48 (4 

60 t-1 

63 (+I 

68 (-1 

20 (-) 

34 (-1 

46 (-) 

38 (-1 

32 (-1 

36 (+) 

34 (-1 






