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Abstract+S)-( +)+Methylserine and y-L-glutamyl-L-arginine were isolated from Sphagnum palustre. This is the first 
isolation of a-methylserine from the plants. 

INTRODUCTION 

Two unusual compounds, (S)-( +)-a-methylserine (1) 
Cl-51 and y-L-glutamyl-L-arginine (2) [6], were isolated 
from an aqueous extract of Sphagnum palustre collected at 
Asahi-cho, Niu District in Fukui Prefecture. This is the 
first isolation of cc-methylserine from the plants. Y-L- 

Glutamyl-L-arginine is also a very rare peptide found in 
nature. So far as we know, this compound has only been 
isolated from onion [6]. 

RESULTS AND DISCUSSION 

The structure of amino acid 1 was shown to be (S)-( +)- 
a-methylserine from the measurement of NMR spectrum, 
FD-mass spectrum of its methyl ester derivative, and 
[cr]o. The same amino acid had already been found as a 
component of the antibiotic amicetin produced by Strep- 
tomyces oinaceusdrappus or S.fuscicu~atis [l] and the (R)- 
(-)-isomer was recently synthesized by Schijllkopf et al. 

14, 51. 
The amino acid of the peptide 2 was first determined by 

the DNP method. The y-peptide bond linkage was 
suggested by the inability to form the PTH derivative of 
glutamic acid or glutamine after the Edman degradation. 
The peptide migrated in the same direction and distance 
as those of the neutral compound in paper electropho- 
resis. This fact indicated the presence of glutamic acid 
but not glutamine in the molecule. Furthermore the 
DNP-derivative of each constituent amino acid showed 
the same ORD curve as that of the authentic L-com- 
pound, respectively. Thus, the peptide 2 was assumed to 
be y-L-glutamyl-L-arginine. In order to confirm this 
assumption, we synthesized y-L-glutamyl-L-arginine, as 
well as a+glutamyl-L-arginine for comparison, as de- 
scribed in Experimental. The synthetic y-peptide was 
identical with the natural peptide in respect of R, value on 
TLC, retention time in amino acid analysis, and NMR 
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spectrum. The colour of the ninhydrin reaction of Y-L- 

glutamyl-L-arginine or the natural compound is purple, 
while a-t-glutamyl-L-arginine is yellowish brown initially 
and gradually changes to purple. 

The occurrence of these two unusual compounds from 
Sphagnum palustre may have chemotaxonomic interest, 
although the biosynthesis of these compounds has not yet 
been elucidated. 

EXPERIMENTAL 

The mps are uncorr. Chemical shifts were given by use of Na 

2,2-dimethyl-2-silapntane-5-sulphonate (DSS) as the external 
standard. TLC was carried out by the ascending method on 

silica-gel 60F 254 plate (Merck, No. 5715) using n-BuOH- 

MeCOOH-H,O = 4: I:2 (solvent A) and PhOH-H,O- 

15 M NH,OH = 30: 10: 1 (solvent B). Amino acid analysis was 

carried out with a Hitachi KLA-5 analyser under the following 

modified conditions; column: packed with a Hitachi No. 2618 

resin (0.9 x 25 cm) at 55”, buffer; Na citrate buffer of 0.2 M (pH 

3.25, 70min). 0.2M (pH 4.25, 34min) and 0.8M (pH 6.60, 
110 min). 

Isolation of (S)-a-methylserine (1) and y-L-glutamyl-L-arginine 

(2). Sphagnum palustre (1.2 kg) was washed with water, air-dried, 

ground, and then boiled in H,O (ca 20 I). Insoluble material was 

filtered and washed with Hz0 several times. Each one third of the 

filtrate (ca 70 1) was separately applied to Amberlite IRCG-120 

column (H + form, 6 x 40 cm) and eluted with 2 M NH,OH (1.5 1) 

after washing with H,O (10 I). The eluate (1.5 1 x 3) was coned in 
~acuo and the residue was subjected to successive column 

chromatography as follows;(i) Amberlite IRCG-120 (NH: form, 

6x40cm, elution with H,O); (ii) Amberlite IRCG-4B 

[MeCOO- form, 6 x 42cm, elution with H,O (1.2 I) and 0.5 M 
MeCOOH (1.2 l)], (iii) Amberlite IRCG-120 [pyridine (Pyr) 

form, 6 x 60 cm, elution with 0.1 M Pyr-HCOOH (pH 3.1, 2 I) 

=P,, 0.2 M Pyr-HCOOH (pH 3.1, 1 l)=P,, 0.2M 

Pyr-MeCOOH (pH 4.4, 3 l)=P,, 1 M Pyr-MeCOOH (pH 5.1, 

41)= P4]. The first fraction containing 1 was coned in 

U~CUO and rechromatographed on Amberlite IRCG-120 [Pyr 
form, 3 x 54 cm, elution with P, (1.8 I)]. Crude crystalline residue 

obtained was recrystallized from H,O; yield 167 mg, mp 
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(S) (0 
NH2----C(Me)---COOH NH,-YH-COOH 

I CL) 
(CHz),--CO-NH-CH -COOH 

I 
(CH,)I-NH-~--h’H, 

1 

242-247” (deck [a];” + 5.9” (H,O, c 1.0) [cf. the amino acid from 

amicetin: mp 235-240” (dec), [x]p f6.3’. (H,O. L’ l.O)]. [l] ‘H 

NMR (lOOMHi: D,O): 61.40 (3H, s), 3.62 (lH, d, J= 12HzX 3.89 

(lH,d,J= 12 Hz). ‘%NMR(22.5 MHz,D,O):62LO(C-2’).65.6 

(C-2). 67.9 (C-3), 179.9 (C-l), FDMS of methyl ester hydrochlo- 
ride: m/z 134 [M + H] ‘. 

The second fraction containing 2 was coned in LUCUO and 

rechromatographed on Amberlite IRCG-120 [Pyr form, 

3 x 140cm, elution with P, (1 I), P, (1.8 I), P, (1.8 I), and P, 

(1.3 I)]. Crude peptide obtained was finally purified by prep. TLC 
[prepared by coating with Merck silica gel 60 H (No. 7736); 

developed with solvent A]. y-t_-Glutamyl-L-arginine was ex- 

tracted with Hz0 from silica gel and isolated as a very 
hygroscopic powder by lyophilization, yield 114 mg. R, value on 

TLC: 0,08 (solvent A) and 0.21 (solvent B); amino acid analysis: 

108 min; [r]A3 + 9.9” (1 M HCI, c 1.0). Acid hydrolysis of 2 gave 

Glu (1.00) and Arg (1.22). 
Determination of conjiguration of giutamic acid and arginine. 

The peptide 2 (8.1 mg, 27 mol) was hydrolysed with 6 M HCI 

(3 ml) in a sealed tube after evacuation. Hydrolysate was coned in 

U~CUO and the concn was repeated x 3 after addition of H,O 

(each 3 ml). To the residue in H,O (1.5 ml) were added NaHCO, 

(30 mg, 0.34 mmol) and 2,4-dinitrofluorobenzene (25 mg, 

0.13 mmol) in acetone (0.5 ml). The reaction mixture was stirred 

for 24 hr at 40’ and then coned in t’acuo after acidification. The 

crude product obtained was purified by prep. TLC (Merck silica 

gel plate, No. 5744) using the following developing solvent; 

CHCI,-Me OH-MeCOOH = 19: 1:2 for DNP-Glu and 
CHCl,-MeOH-MeCOOH = 30: 20: 1 for DNP-Arg. DNP-Glu 
(5mg) and DNP-Arg (6mg) thus obtained were dissolved in 

7 ml of 4% aq NaHCO,, respectively. Optical rotation at 
5C0nm of each sample showed the negative value corresponding 
to the L-form. Optical purity was measured by comparison with 

the authentic sample; Glu 91% and Arg 98%. 

Synthesis of 7-L-glutamyl-L-aryinine and z-L-glutamyl-r-urgi- 

nine. For the preparation of y-f_-glutamyl-t_-arginine Z-L- 
Glu(OSu)-OBzl [7] (936 mg, 2 mmol) was coupled with H-L- 

Arg(NO,)-OBzFZTosOH purchased from the Protein Research 

2 

Foundation, Japan (1.3 1 g, 2 mmol) in THF in the presence of 

triethylamine (606 mg. 6 mmol). After general work-up, we 
obtained Z-L-Glu (t-Arg(NO,)-OBzl)-OBzl which was recrystal- 

lized from EtOH and hexane; yield I .20 g (90%), mp 136.5 -I 38’) 
[z];” - 105,’ (CHCI,. c 1.00). 

The protected peptide (500 mg. 0.755 mmol) in 90% MeOH 
(45 ml) and HOAc (8 ml) was hydrogenated in the presence of Pd 

catalyst for 3 hr. The catalyst was filtered off and the filtrate was 

coned in L’UCW. To the residue in a small amount of H,O was 

added an excess of Pyr. The soln was coned in OUL’UO again and the 
residue was triturated with EtOH. The crude product obtained 

by centrifugation was repptd from H,O and EtOH to give a 
hygroscopic powder which did not show clear mp. yield 21X mg 

(95%). R, value: 0.08 (solvent A) and 0.21 (solvent RI: amino acid 

analysis: 108 min; [xl;” + 9.2. (1 M HCI, c 1.00). 

An authentic sample of z-L-glutamyl-L-arginine was prepared 
in a stmilar manner to that reported in ref. [S]. R, value: 0.1 I 
(solvent A) and 0.18 (solvent B); amino acid analysis: 114 min. 
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