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VALIDITY OF METHOXYCARBONYL AS AN N-PROTECTING GROUP IN PEPTIDE

SYNTHESIS: NEW SYNTHESIS OF MSH-RELEASE INHIBITING FACTOR
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N-Methoxycarbonyl (MOC)-amino acids regenerate the parent amino
acids by treatment with dimethyl sulphide and methanesulphonic acid.
Synthesis of MSH-Release Inhibiting Factor was accomplished using MOC-

amino acids and applying the above mentioned deblocking method.

There have been many urethane type protecting groups in peptide synthesis. E.

1)

Fischer, a pioneer of peptide synthesis, indicated that ethoxycarbonyl was so

stable under the usual hydrolysis condition that it was not available to the purpose.

2) 3) reported a new method for ester hy-

Recently, Olah and Ho, and Jung and Lyster
drolysis with trimethylsilyl iodide followed by water. We report here a new useful
method to regenerate amino acids from N-methoxycarbonyl (MOC) amino acids (equivalent
to Fischer's ethoxycarbonyl amino acids) as an extension of our work concerning
cleavage reaction of aromatic ethers with methionine and methanesulphonic acid.4)
Treatment of amino acids with methyl chloroformate in aqueous alkaline solution
under cooling gave the MOC-amino acids in good yield. Na-ngethoxybenzyloxycarbonyl-

5) was treated with methyl

N€-MOC-Lys-OH was prepared as follow: (i) lysine-Cu-complex
chloroformate to give NE€-MOC-lysine-Cu-complex, (ii) after treating it with ethylene-
diaminetetraacetic acid di-sodium salt (EDTA), a-amino group was acylated with p-
methoxybenzyl S—4,6-dimethy1pyrimid-2-yl-thiocarbonate6) to give Z(OMe)-Lys- (MOC)-OH.
Reaction of the MOC-amino acids (from MOC-Gly=OH to MOC-Val-OH in Table) with dimethyl
sulphide in methanesulphonic acid (neat) at 5°C for several hours resulted in re-
generation of the parent amino acids, the quantitative yields of which were revealed

7)

by amino acid analysis. Thioanisole was also available as a methyl acceptor. On the
other hand, acidolytical removal of Z(OMe)-group of Z(OMe)-Lys-(MOC)-OH with tri-

fluoroacetic acid gave H-Lys-(MOC)-OH as a sole product (revealed by thin layer chro-
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Table. Physical Data of MOC-Amino Acids

a)

MOC-Amino acids Isolated yields of MOC- M.p. [a]D
amino acids from parent (°C) (in methanol)
amino acids (c=1.2)

MOC-Gly-OH 58% 97-98 -5.1°

MOC-Ala-OH 75% 118-119%) -3.1°

MOC-Leu-OH 753 155-157°) -11.8°

MOC-Ile-OH 71% 71-73 -0.4°

MOC-Phe-OH 65% 153—154b) +34.7°

MOC-Pro-OH 66% 54 -65.0°

MOC-Val-OH 76% 110-111 -8.4°

Z (OMe) ~Lys~- (MOC) -OH 603 124-126°) -2.1°

a) Satisfactory elemental analyses were obtained all the compounds cited here.

b) Cyclohexylamine salt. c) Dicyclohexylamine salt.
Chart
R-Leu-Gly-X R-Pro-Leu-Gly-NH,
(2) R=MOC; X=OMe (5) R=MOC

(3) R=MOC; X=NH (1) R=H

2

(4) R=H; X=NH,

(6) R=MOC; X=NH—NH2

matography). Further treatment of H-Lys-(MOC)-OH with dimethyl sulphide in methane-
sulphonic acid as mentioned above yielded H-Lys-OH in quantitative yield,g) sug-
gesting that MOC group had usefulness as a protecting group to N®-amino group of
lysine.

Based on the above result, synthesis of Melanocyte Stimulating Hormone-Release

9)

Inhibiting Factor (MIF) (1) was undertaken. Thus,reaction of MOC-Leu-OH with H-

Gly-OMe in dimethylformamide and tetrahydrofuran using dicyclohexylcarbodiimide
gave MOC-Leu-Gly-OMe (2) in 45% yieldlo). The MOC-dipeptide was smoothly transformed
to the amide (3) with ammonia in methanol for 5 h. Treatment of the amide (3) with

dimethyl sulphide (5 times molar excess) in methanesulphonic acid at 5°C for 5 h
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10)

gave H-Leu-Gly-NH, (4) in 90% yield. Condensation of the amide (4) with MOC-Pro-Cl

2

in pyridine furnished MOC-Pro-Leu-Gly-NH, (5) in 85% yield (purified by a column

2
chromatography on silica gel in chloroform-ethanol) which showed the molecular ion
peak at m/e 342 in its mass spectrum. The MOC-tripeptide (5) was subjected to the
deblocking reaction in the same manner as mentioned above to complete the synthesis
of MIF in 30% isolated yield, which was identical with the authentic samplell) in
i.r. spectrum (KBr-disc) and behaviour on thin layer chromatography, indicating the
validity of MOC group in peptide synthesis.

Furthermore, MOC-Leu-Gly-OMe (E) was easily converted to the hydrazide (6) in

the usual manner without impairment on MOC group, suggesting that MOC was available

to the azide coupling method in peptide synthesis.
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