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a-Methoxyglycine, Gly(OMe), is a unique unnatural a-amino acid possessing an electronegative oxygen atom 

directly attached to the a-carbon atom. Protected GIy(OMe), namely N-csrbobenzoxy-a-methoxyglycine methyl 

ester Cbz-Gly(OMe)-OMe, has been synthesized either by dehydrochlorination-MeOH addition of the i+Chloro 

derivative of CBz-Gly-OMe’ or by O-methylation of the a-hydroxygIy&e derivative Cbz-Gly(OH)-OH~ Atho@ 

the ~-depr~~~ GlyfOMe) residue was too labile to be used as an amino component for peptide bond formation 

under stanitard astir we have devekpd a method for synthesizing Gl~OMe~~ peptides, which in- 

vokes hy~ol~ deproteUion of the Cbz-Gly(OMe) group in the pmsence of a mixed anhydride prepared from a 

caxboxyl component and isobutyl chloroformate. Diastereomeric analogs of dermorphin, a potent p-opioid peptide, 

namely L-Tyr-DkGly(OMe)-L-Phe-Gly-NHz, were synthesized using raoxnic Cbz-Gly(OMe)-OMe as start@ 

material. Chromatographic separation of the pro- 

tected tetrapeptide enabled -ation of each dias- 

tereomer.’ The optically active form of protected 

Gly(OMe), however, has not been desaibed and op- 

ticai resolution of Cbz-Gly(OMe)-OH (1) has been 

studied. 

R~olution of the racemic acid (A)-1 using alka- 

loids such as (-)-quinine, (-)-&u&e, and (-)-nor- 

ephedrine was mful. The diastereomeric salt 

with (+)-(lS,B’)-2-amino-1-prOpane- 

diol I(+)-21, however, was found to give crystals 

showing constant melting point (142-143°C) and 

optical rotation ([a]: +22 - t23, mO.5 in MeOH) on 

repeated recrystallizations from MeOH-H2S04. 

Levorotatory free acid (-)A, mp 91-92% [ag -20.1 

(c=O.S in MeOH), was obtained from the crystal in 

15% yield based on (i)-1. From the mother liquor 

dex~o~~to~ acid (tj-1 was obtained, which pos- 
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seased low OpthI purity (Scheme I). Us y the enantiomeric smkte (-)-2, which could be used to prepare the 

dextmrotatory acid (+)-I with high optical purity, was not available commerciaily. Shxe (-)-2 corresponds to a 3- 

hydroxy analog of L-phenyhrlaninol [(S)-2-amino-3-phenyl-1-propanol] (L-3), resolution of (+l was attempted 

using L-3. Repeated recrystaEizations of the diastereomeric sslt (k)-l-L-3 &om MeGH-Et&I yielded crystals possess- 

ing constant melting point (136-138’C) and rotation ([a]; +2,c=O.S in MeOH). Contrary to expedation, the free acid 

obtained from the aystalhzed salt was found to be levorotatory ([a], ao -20.0, -0.5 in MeOH). Comquently, by the use 

of D-phenylaianinol (D-3) as the resolving agent the desired dextromt atory acid (t)-1 aa]: +u).O, c=O.S in MeGH) 

was prepared in 29% yield as shown in Scheme 1. opticat purity of the thus obtained (+)-1 and (-)-1 was estimated to 

be quite high (>995%) by HPLC analysis of the synthetic peptides described below. 

AnaIogs of the dermorphin N-terminal tetrapeptide amide3 L-Tyr-D-Ala-L-Phe-Gly-NHs amtahmtg the opticahy 

active Gly(OMe) residue were synthesized by using each enantiomer of 1 according to Scheme 2. The ‘H NMR spectra 

of the intermediate protected tetmpeptides were superimposable to those of the diastereomeric peptides obtained by 

column chromatographic separation of Boc-L-Tyr(Bu~-DL-Gly(OMe)-L-Phe-Gly-NHz,l and the peptides syn- 

thesized from (+)-1 and (-)-I amesponded to the diiereomers with lower and higher Ri vahres, respectively, on 

siiica gel TLC (CHCbMeOH=9:1). Since D- and L-com@mtions had been assigned to the Gly(OMe) residues in the 

former and the latter diastereomers, respectively, on the basis of the ‘H NMR chemical shifts of the OMe gmups,r” 

(+)-1 and (-)-1 were assumed to possess D- and L- 

amfigurations, respectively. 

The effect of these dermorphin analogs on rat brain 

membranes was examir~ed.~ The inhibitory concentra- 

tion (I&$ of the D+@~e)-antainiag adOg on the 

binding of 3H-k&elled [L-MePher, D-I’ro4~orphicep- 

tin used as a p-receptor selective opioid &and was 

1~10~ mobL, i.e., 20% as active as the parent dermor- 

phin. The activity of the L-Gly(OMe)-containing diis- 

tereomer, on the other hand, was less than 1% that of 

dermorphin. Since the analog containing an L-Ala in 

place of the D-Ala residue is known to be much less 

active,6 the result also supports the configurational 

assignment desaibed above. 

Scheme 2. Synthesis of dermorpbin analogs, 
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Boc: ButOCO DCC: dicyciohexylcarbodiimide 

lfa: CF3CO HO&: 1-hydroxybenzotriarole 
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