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In a continuing study on the plant growth regulating substances in etiolated young

asparagus (Asparagus officinalis L.), we have recognized two active compounds together with

three acids, asparagusic, dihydroasparagusic, and S-acetyldihydroasparagusic acids, which were
reported previously.]’2 We now wish to report the isolation, structural elucidation and con-
firmation of the structure of the new compounds which similarly showed inhibitory effects on
the growth in lettuce, rice, radish, and other plants.

The crude acidic fraction of ether soluble part from methanol extracts of etiolated
tissues of asparagus shoots were separated by preparative TLC (silica gel; toluene: ethyl
formate: formic acid=5: 4: 1) and the activities of each fraction were monitored with the
germination assay of lettuce seeds. From active portions of Rf 0.31 and 0.25, compounds (I),
C4H60352, mp 127-128.5°, and (III), C4H60352’ mp 118.5-120°, were obtained as white crystal-
lines, each of which was methylated with diazomethane to give a methyl ester (II), and (IV),
reSpectively.*2

The physical evidence of these acids and esters was quite similar and suggested that I
and III were isomeric carboxylic acid containing a sulfinyl group in a molecule. Thus, both
1 and III absorbed at xmggH 248 nm (loge 3.1)4 and the corresponding methyl esters showed a
molecular peak at m/e 180 with significant peaks at 164 (M-0), 149 (M-OCH3), 148 (M-S, base
peak), 147 (M-S-H}, and 131 (M-SO-H) in the mass spectra. The major IR bands of both esters
were observed at 1730, 1440, 1220, 1070, and 850 cm_].

The 100 MHz iIMR spectra of each ester showed an ABX and A'B'X patterns, i.e., clear multi-
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plet of Hx of II at 4.23 ppm with JAX=4.5, JBX=]2.0, JA,X=7.0, JB.X=10.0 and Hx of IV at 3.82
ppm overlapping with -COOCH3 with JAX=6.7, JBX=4.2, JA.X=5.6, JB.X=4.7. Addition of a shift
reagent [0.413 mole equiv of Eu(DPM)3] caused the complete separation of the chemical shifts
of each proton in both esters and Hx of II shifted to 8.28 ppm with JAX=4.5, JBX=11.5, JA'X=
7.0, JB.X=9.9, while Hx of IV appeared at 5.77 ppm with JAX=7.5, JBX=4.7, JA.X=6.5, and JB'X=
5.5. On irradiation at Hx (8.28 ppm) of I1I, the spectrum changed to two pairs of AB type at
7.49 ppm and 5.96 ppm with JAB=I3.0 and 6.31 ppm and 5.63 ppm with JA.B.=10.5, respectively.

The spectral evidence described above and coexistence of V in the same plant indicate
that I and III are stereoisomer of 1,2-dithiolane-4-carboxylic acid-1-oxide, which was con-
firmed by s_ynthesis.*3 Synthetic asparagusic acid (V)] was oxidized3 with sodium metaperiodate,
under the conditions to prevent further oxidation to sulfone, to afford a mixture of I and III
with the ratio of 77 to 23. Other oxidizing agents gave the same mixture, always providing a
marked predominance of compound (I).

The stereochemistry of S-oxide with respect to COOH was assigned on the basis of 1} Rf
value on chromatography, 2) predominant formation of I with oxidizing agents, and 3) the re-
lative degree of down field shifts by the addition of Eu(DPM)3.5 Comparison of these obser-
vations suggested that I and 11l are asparagusic acid-anti-S-oxide (anti-1,2-dithiolane-4-

carboxylic acid-T-oxide), and its syn isomer, respectively.

O

H A

HB B8’
X COOR COoH

(I) R=H Anti ,(IIDR=H Syn. (V)
(1) R=CHy Anti, (IV)R=CH3 Syn.
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Although the relatively lower concentration (6.67 x 10'6M) of the asparagusic acid-S-

oxide slightly inhibited the root growth in lettuce, it completely inhibited the root and hypo-

4M. The growth inhibiting activity of each

cotyl growth at the concentration of 6.67 x 10~
isomer was almost equal to that of asparagusic acid. This is the first example of the iso-
lation and characterization of I and III from natural source and add another example on the
occurrence of S-oxides from natural sources, i.e., S-alkyl and S-allyl-L-cysteine sulfoxides

in a]h‘um6 and brassica7 species as well as brugierols in Bruguiera conjugata Merr.8
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