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Abstract: The four isomers of N-iadolb(2-~~~~yl~~me~ylenesulronyl)-gmethyltr have been synthesizai in high 

optical purity using in part, asymmetric conjligate 1.~additions followed by cbiral imide enolate azidation and 

IdUCtiOtL 

The use of j3-substituted amino acids such as fl-methylphenylalaninel and B-methyltyrosinea as 

topographical constraints in peptides is emerging as a powerful tool in the design of ligands for recept0rs.s We 

have now developed methods for the synthesis of the four isomers of b-methyltryptophan @MeTrp) in high 

optical purity with 2-mesitylenesulfonylindole protection for peptide synthesis. Attempted syntheses of this 

amino acid thus far have only yielded two diastemomeric, inseparable DL-~airs.~ The availability of pure 

isomers of j3-MeTrp should further facilitate the synthesis of optically pure p-carboRne#b and natural 

products lie Telomycin.5 

The synthesis of the B_methyltryptophan isomers was accomplished by generating two asymmetric 

centers starting from 3-indoleacrylic acid, 1. Preliminary experiments revealed that electron withdrawing 

indole-nitrogen protecting groups were essential to stabilize some of the intermediates formed during the 

synthetic route. Thus, the 2-mesitylenesulfony~e (Me@ group, which also is used as a tryptophan protecting 

group in peptide synthesis, was chosen for indole protection (Scheme 1). The chiral auxikies, R- and S-4- 

phenyl-2-oxazolidinone7 were coupled to 2 via the formation of mixed anhydrides* to yield 3 and 4 

respectively. 
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The stereospecitic addition Of a p-methyl group Was performed via an asymmetric 1,4-conjugate 

addition reaction.9 Chirality transfer from organoakyl reagents to a$ unsaturated cnones via covalently 

bound chiral auxiliaries is well documented.re Thus, solutions of the a$-unsatutnted acyloxaxolidinonesJ 

andA were added dropwise, at 0 Oc, to a cuprate obtai& by maUion .@f IMcMgBr and CuRrdimethylsuEle 

complex.rr and quenched with NH&l to give tht tn&ylated pswlt&&~.@atio of iwmrs (3R) : (3s) = 90 : 

l~yieldofthe~R-i~afterp~n,71%)~6~ratioofiMlmcre(3$):(3R)~85r:~15;yieldoftheS- 

isomer after purification, 65%). respectively (Scheme 2). The predominant isomer could easily be obtained in 

optically pure form by sihca gel cbromatogtaph~. 

(i) MeMgBr, CuBr-Me&, 0 ‘C (ii) NH&l 

sohelne2 

The stereochemistry of the u-carbon in two of the amino acid precursors Z and 8 (Scheme 3) was 

simultaneously set along with the hotnologation of the p-carbon. This was achieved by stereoselective 

halogenation of the metal-chelated enolate formed,by the addition of the higher order methylcuprate to the 

a$-unsaturated acy1oxazolidmones.t~ Thus, after the reaction of 9 and Awith the methylcuprate was complete 

(0 oC, 2 h), the respective metal-chelated enolates were reacted, at -78 oC, with an excess (2.5 fold) of N- 

bromosuccinimide @IRS) to yield the bromides, 2 (ratio of isomer (39,2R) : total other isomers = 86 : 14; 

yield of the 3S, 2R isomer after purification, 7O%) anda (ratio of isomer (3R, 2s) : total other isomers = 91 : 

9; yield of the 3R, .2S isomer after puriGcation, 69%) respectively. 

(i) MeMoBr, CuBr-Me& 0 Oc (ii) NBS, -78 Oc 
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The ~methyluyptophan analoguer were synthesixed from theii Bmethyl, a-axidov (Scheme 

4). The bromides 2 and 8 were subjected to axide displacement with tetramethylguanidium axide (lMGA).r2 

These reactions require several days at room temperature, with < 2% epimerixation. (CAUTION: The use of 

dichloromethane as the solventts for this reaction can result in formation of the shock-sensitive liquid 

diaxidomethanel4 which can cause sesioua explosions. The use of chloroform or acetonitrile as the solvent is 

recommended). The .other two axides, 2 and 19 were. synthesized by the potassium imide-enolate axidation 

procedure described by Evans and co-workers13 (Scheme 3). Compound 2 was obtained as a mixtum of 

isomers (3s. 2R) : (3S, 2s) in the ratio of94 : 6, and compound u was obtained in the ratio of (3R. 2s) : (3R, 

2R)=96:4. 

Bv- +y- iii, * “yy$y 

8 s 
I2 la 

(i) KHMDS 1 Trisyl arid% -78 “C (ii) HOAc (iii) LiOH I H2Q, 0 'Cl (iv) Hz, PtjlC, M&H (v) TMGA 

Schema 4 

The non-destructive removal of the phenyloxaxolidinone chiral auxiliary of the optically pure 

compounds 4 - fi was achieved according to published proceduresls (Scheme 4). Less than 1% epimerixation 

at the a-carbon was observed in all cases. The resulting axido acids were reduced to yield the corresponding 

amino acids U - 16. The diasteroisomeric purity of the ~methyluyptophan isomers (> 96%) was determined 

by NMR spectroscopy and also by thin-layer chromatography on reverse-phase chiral silica gel plates.ts Large 

scale syntheses of these amino acids and their incorporation into biologically relevant peptides are being 

performed and results will be reported elsewhere. 
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