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Abstract: The addition of lithium enolates to chiral aminomethylacrylates 7 and 8 proceeded with excellent 
diastereodifferentiation (up to 98% de) and provided an expeditious synthesis of homochiral fi-aminomethylglutarates 9 
and 10, on a scale of up-to 5OOg. The a&lates 7 and%, and their antipodes, should be useful synthons for the 
synthesis of B-amino acid derivatives. 

We have reported recently a novel series of geminal-cycloalkylglutaramide derivatives which are potent 

inhibitors of neutral endopeptidase 24.11. 1 Candoxatril 1 is an orally active prodrug of a member of this 

inhibitor series, candoxatrilat 2, which potentiates the natriuretic actions of the peptide hormone, atrial natriuretic 

factor (ANF), in animals and man, and is currently under clinical evaluation.2 Further exploration of the 

structure activity relationships in this novel glutaramide series3 necessitated efficient syntheses of derivatives of 

the @tminomethylacrylate 3. Importantly, since the enzyme inhibitory activity of candoxatrilat resides primarily 

in the (S)-enantiomer, a route was sought which provided derivatives of 3 in homochiral form. 

(1) R = I-indanyl: csndowatrll 

(2) R = El: eandoxatrht 

(3) 

Although the preparation of P-aminoacid esters via Michael addition of a chiral amine has been reported 

recently by Davies,4 Seebach and Hawkins,6 these methods provide concise routes to compounds with chirality 

at the P-position but not the more labile a-centre. We now report methodology which successfully addresses 

this problem. Our strategy is based upon 1,4-addition of enolates to chirally protected 2-aminomethylacrylates, 

whereby the stereochemical outcome of the reaction is governed by the chirality of the protecting groups. We 

selected the Q-symmetrical (S,S)-bis(a-methylbenzyl) system as the amino protecting group, in view of its 

stability to basic reaction conditions, ready removal under hydrogenolytic conditions, and potential 

stereochemical influence on the reaction outcome. Scheme 1 depicts the successful realisation of this strategy. 
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(7) R = Bu’ 
(8) R = Me 
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(9) R’=Bu’ R’=H 
(19) R’=Me R’=H 
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(cl C 
(13) R = H (12) 
(14) R = Me 

K2C03 (I.2 eq), (6) (1.1 eq), CH3CN 60-70-C 18h; yields 83% of (7). 94% of (8). 

For (9) and (10): cyclopentanccarboxylic acid + LDA (2.2 eq) O’C (lh) then cool to -5O’C. Add a~ylate (1 eq) -50 to 

-20-C (6h).Quench into ice cold ether / 1M HCI. For (11) use 1.1 eq LDA. 

Add NaOH (1 es) aq I EtOH and hydrogenate: 60 psi, 20% Pd(OH)2 / C. rr, 18h (95%). 

(0 (9) (1 eq), t-hydroxybenz (12 es), 1-(3-dimethylaminol)-3~yl~~~ hydmchloride (1.4 eq). (S) 

t-btttyl O-t-butyltyrosine (1.1 e@, CH2Cl2, O’C to RT, 18h; 60% yield. (ii) H2,20% Pd(OH)& ethanol, RT, 60 psi, 

18h; 77% yield. 

(i) (13) (1 @$, (CP$O)20 (1.3 @I). N-methylmo@oline (I.5 es). CH2CI2. WC, 2h, 94% yield. (ii) CH3I (4 eq). 

K2CQ3 (2 q, anhyhus). DMF, RT, 18h; 87% yield. (iii) NaOH (aq), ethanol, O’C. lh: 75% yield. 

(0 (12) (1 q), ~CH~QCl(l.2 eq). Na$Z@ (2 es), dioxan/water (l:l), 1.5 hr. 2X. (ii) I-hydroxybenzotziazole 

(1.2 en), 1-(3dimethylamincpropyl)-3-ethylcarbodiimide hydmchloride (1.4 eq), (S) t-butyl O-t-btttyltyrosine (1.1 eq), 

CH2C12, O’C, 2.5 hr. (iii) H2. PW (10%). EtOIWI20 (9:1), 60 p.s.i., 2 hr. 

The 2-bromomethylacrylates 4 and 5 (prepared in 3 steps by standard literature procedures7) were 

condensed with the commercially available, C2 symmetrical amine 68 in acetonitrile at 6&7O’C, in the presence 

of potassium carbonate (1.2 eq.), to give the chiral acrylates 7 and 8 in 83 and 94% yield respectively.9 When a 

soludon of the t-butyl ester 7 was added to a solution of the lithiodianion of cyclopentanecarboxylic acid in THF, 

followed by quenching into aqueous HCI, the (S,S,S)-gIutarate 9 was formed with excellent (99:I) 

diastereoselectivity, 10 in 83% yield. A similar result was obtained using the methyl acrylate 8. to yield the 

glutarate 10. The Michael addition of the lithium enolate of methyl cyclopentanecarboxylate to acrylate 7 gave 

the glutarate diester 11 in lower yield and 80% de. The results of these asymmetric Michael addition reactions 

are summarised in Table 1: 
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