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Abstract-&-5-Hydroxy-L-pipecolic acid was isolated and characterized from the leaves of A4oru.r alba and the 
seeds of Lathyrus japonicus. The trans-form was also obtained from the former. 

INTRODUCTION 

5Hydroxypipecolic acid has been found in several 
plants Cl] and we have isolated this imino acid from 
a fungus, Stereum ostrea (Blume et Nees) Ft. [2]. The 
natural 5-hydroxypipecolic acid isolated from these 
sources was in the rram-L form [3]. 

Among the many non-protein amino acids which have 
been isolated from Luthyrus spp [4], S-hydroxypipe- 
colic acid has been detected by PC in the seeds of 
Lathyrus japonicus (=L. muritirnw). [s] 5-Hydroxypipe- 
colic acid may also occur in mulberry leaves [6]. The 
configuration of 5-hydroxypipecolic acid in these two 
plants, however, was not established. Dardenne et aZ. 
(personal communication) have recently isolated both 
isomers of 5-hydroxy-L-pipecolic acid from the legume, 
Gymnocladus dioicus. 

RESULTS AND DEXXJSSION 

Two ninhydrin- and k&n-positive substances on 
2 D-PC of the free amino acids of mulberry leaves, deve- 
loped with solvents (a) and (b), (see Experimental), 
successively, were coincident with rrans- and cis-5- 
hydroxypipecolic acid. All five cultivated forms of this 
species examined, Ichinose, Shin-ichinose, Kenmochi, 
Akameroso and Garyu, showed the same PC pattern of 
the free amino acids of their leaves. 

These two amino acids could be separated from each 
other by fractionation on Dowex 50 (Na+-form) with 
0.2M citrate buffer, pH 3.3 [7]. Other amino acids were 
then destroyed by deamination with nitrous oxides and 
the mixture of the resistant imino acids were fractionated 
on Dowex 50 (H+-form) with 1.5M HC1[3]. Identifica- 
tion was based on mp, optical rotation, elementary 
analysis, IR, colour reactions and R on PC. The IR 
spectrum of the rrrms-isomer (HCl-lbrm) was super- 
imposable on that of the authentic sample. Though the 
authentic cis-form could not be obtained, major bands 
in IR of the hydrobromide agreed well with those reported 
for that of cis-L-form, prepared from natural trms-L- 
isomer 133. A bluish colour was given with ninhydrin and 
the products of both isomers were brick-red under W 
at 365 nm. The trans-form moved on PC with the solvents 
(a), (b) and (c) at the same rates as those of the authentic 

specimen. Additionally, we obtained exactly the same 
R,, values for the cis- and trans-forms with solvent (c) 
as reported earlier [7]. 

Judging from the spot-size and the intensity of the 
ninhydrin-colouration, the concentrations of both is& 
mers in mulberry leaves are similar, while the yields of 
the isolates were considerably different. 

In contrast to mulberry leaves, we detected only one 
spot corresponding to 5-hydroxypipecolic acid on 2D- 
PC of the amino acids in the seeds of Lathyrus japonicus. 
It could be isolated by fractionation on Dowex 1 and 
50, successively, without deamination. The result of the 
elementary analysis agreed with the formula. Mp of the 
hydrochloride, the value of the optical rotation and the 
colour reaction with ninhydrin and isatin were the same 
as those of the cis-isomer isolated from mulberry leaves. 
The comparison of the c&form isolated from two plants 
by IR and PC was also satisfactory. 

ExPERIMRNTAL 

Gem&. Mps ere uncorr. Solvents were eveporeted in uactw 
below 40”. 

Soluents for PC. Solvents used were (a) n-BuOH-HOAoH,O 
(63: 10~2% (k) PhOH-H,O (in presence of NH, vepour) (25:9) 
and Ic) t-AmOH-2.4-lutidine (1: 1, satd with H,O). 

Plan; material. The leaves of M&AS alba L. d Idhinose were 
harvested 22 July 1975 in Hino Mulberry Station of the Seri- 
cultural Experiment Station end stored for 3 days at 4” until 
extraction. Ripe seeds of Lathyrus japonicus Willd. were collected 
on 29 July 1973 on the seashore in Choshi, Chibe Prefecture 
and were extracted after 24 hr. The parent plants are deposited 
in the Herbarium of the University of Tokyo. 

Isolation qf tram- and cis+hydroxpL-pipecolic acid from 
mulberry hues. Leaves (15 kt& were crushed and extracted x 4 
in a mixer with aq. EtOH and the Sltered extract (125 1.) was 
nassed through Amberlite IR-120 (H+) (11.). After the resin 
was washed with aq. EtOH and H,O, sucoessively, the amino 
acids were eluted with 2M NH,OH (15 1.). The eluate was coned 
to a small vol. (2ooml), eppli& toa column of Dowex 1 x 4 
(2oo-400 mesh, OAc-, 5 x 112cm), and fractionated with 
0.2 M HOAc. The neutral amino acid-fractions were combined 
(420 ml), coned and fractionated further on a column of Dowex 
50 W x 8 (2604tXt mesh, Na+, S x 112 cm), which had been 
equilibrated with 0.2M citrate buffer, pH 3.3. Fractionation 
was carried out with the same buffer (15 ml fractions). Fractions 
(83-88) containing the trcns-form were desalted with Amberlite 
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