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Abstract : The a-methyl amino acids, a-methyl p-chlorophenylalanine, a-methyl p-tyrosine, a- 
methyl m-tyrosine and a-methyl DOPA have been prepared in good yields from amino 
ester hydrochlorides. The key step in the method is the catalytic phase-transfer 
alkylation of Schiff base derivatives of monoalkyl amino acids. 

We have recently reported the general synthesis of higher amino acids from glycine deriva- 

tives by the novel use of phase-transfer alkylations.2 This procedure has now be extended to the 

preparation of a-methyl amino acids3 using readily prepared Schiff base derivatives (1 or 2) of 

aromatic aldehydes and higher amino esters as substrates for the phase-transfer alkylations. The 

alkylation step can be accomplished either by an ion-pair extraction (IPE) procedure 
2a 

with a 

full equivalent of nBu4N+HS04- as the phase-transfer reagent and a two-phase solvent system 

(CH2C12/10% aq. NaOH) or by catalytic pz;se-transfer (PTC or CTP) alkylation in a solid-liquid 

two-phase system (KOH/CH2C12 or CH3CN). The alkylated Schiff base product is generally not 

isolated but is hydrolyzed under mild conditions to the amino ester hydrochloride (2) which can 

then be converted to the amino acid (4) by ester hydrolysis. Using the PTC procedure, a-methyl 

p-chlorophenylalanine 4d was prepared in 58% overall yield based on alanine ethyl ester hydro- 

chloride. An overall yield of 63% was achieved by the IPE method.2a 

The biologically interesting amino acids a-methyl p-tyrosine g, a-methyl m-tyrosine &and 

a-methyl DOPA 4c were chosen as synthetic targets for further application of this procedure. In - 

order to make the syntheses as general and versatile as possible, we have investigated prepara- 

tions of these amino acids from either alanine ethyl ester hydrochloride by a benzylation route 

(1-+3), or from the appropriate higher amino ester hydrochloride by a methylation route (g+g). 
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1. ArkH2C1, PTC 

2. 1N HCI, Et20 

I 
7H3 7H3 

CH2-~-Co2Et l.Oeprotection 
NH2.HCI 

CH2-~-co2H 
Z.Hydrolysis NH2 

Ar’CH2-CH-C02Et 

I: 1. CH31, PTC 

%HAr2 2.1N HCl, Et20 

2 

The alanine Schiff base lwas synthesized by the procedure used previously for the corres- 

ponding glycine imine. 
2c 

The 0-benzyl protected tyrosine derivative 2a (Ar2=4-ClC6H4) was pre- - 

pared in 73% yield by first condensing p-chlorobenzaldehyde with Tyr-OEtmHCl (Et3N, CH2C12, 

MgS04) and then protecting the phenol (PhCH2Br, K2C03, acetone). Application of this procedure 

to DOPA-OEteHCl resulted in isolation of 5 (Ar2=4-C1C6H4) following the initial condensation 

step. 

2a - 5 2b - 

The tetrahydroisoquinoline 2 is formed by a Pictet-Spengler cyclization4 of the initially 

formed imine. This undesirable result can be prevented by using a sterically demanding alde- 

hyde, such as mesitaldehyde, to form the Schiff base which is then dibenzylated to give 2b 

(Ar'=2,4,6-Me3C6H2) in 71% yield. 

- 

A typical alkylation is accomplished using a solid-liquid catalytic phase-transfer alkyla- 

tion procedure: 
2c 

the Schiff base j_ or 2 and alkyl halide (Ar1CH2C1 or MeI) in methylene 

chloride or acetonitrile were added dropwise with stirring to a mixture of finely powdered 

potassium hydroxide and a catalytic amount (0.1 eq) of the phase-transfer reagent in the same 

solvent at 0°C. Following addition, the mixture was stirred at lo-15'C until starting material 

had been consumed (generally l-5 hours, monitored by HPLC). An aqueous workup was followed by 

mild acid hydrolysis (1N HCl, Et20, O"C, l-3 hours) of the crude alkylated Schiff base to yield 

the a-methyl amino ester hydrochloride 2. Following this general procedure, the products 3a-3c -- 



4261 

were obtained in 55-93% yield (see Table). 

Following deprotection and hydrolysis, the overall yields of the three target u-methyl amino 

acids by the benzylation (5 steps) and methylation (6 steps) routes were : a-methyl p-tyrosine, 

54%, 44%; a-methyl m-tyrosine, 53%, --5; a-methyl DOPA, 47%, 26%. The described procedure 

provides a convenient and versatile method for the preparation of a-methyl amino acid deriva- 

tives. 

Table : a-Methyl Amino Acids and Derivatives Prepared by PTC Alkylation 

R' - R2 - 

3asHCl H PhCH20 A - 
3aaHCl H PhCH20 B - 

Sb*HCl PhCH20 H A - 

3c'HCl PhCH20 PhCH20 A - 
3c'HCl PhCH20 PhCH20 B - 

4a H HO C 

4b HO H C - 

c HO HO C 

4d H Cl D - 

Yield 

84% 

86% 

93% 

79% 

55% 

70% 

63% 

66% 

58% 

All new products gave satisfactory elemental analyses as well as NMR and IR spectra consis- 

tent with the assigned structures. In addition, the amino acids 4a-4c showed one spot on -- 
TLC identical with a coannercial sample. 

Method A : Ar1CH2C1, PhCH2NEt3 Cl-, CH2C12; alkylation in the case of 3bsHCl was accomp- - 
lished with nBu4NfBr-, CH2C12. Method B : MeI, nBu4N+I-, CH3CN. Method C : Catalytic 

hydrogenation (H2, 10% Pd/C, EtOH) followed by ester hydrolysis (6N HCl). Method D : 

Alkylation by Method A followed by ester saponification (LiOH, MeOH). 
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