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Desmodium caudatum A. P. de CanvoLLk (‘“Misonaoshi” in Japanese) is a small tree of -
Leguminosae distributed in western part of Japan. According to Makino,? its leaves and
stems are used to kill the maggots hatched in miso (bean paste). To our knowledge, no report
has appeared so far on the flavonoid constituents of this plant.

A flavonoid C—glycoside (I), CyH;404(OCHg)-2.5 H,O, mp 241° (decomp.), [a]} —9.6°
(pyridine), was isolated from its leaves and identified as swertisin, a constituent of whole
herbs of Swertia japonica Maxino,® which has been isolated in pure state and formulated as
6—C—p—p—glucopyranosyl-genkwanin by Komatsu, e al.9

I gave pentaacetate IT, Cy,H 30,5 16H,0, mp 191—192° and dimethyl ether (I11), C,H, -
0,(0CHjg)s, mp 304—305° (decomp.) (dimethyl ether tetraacetate (IV), mp 127—129°).  6-C-
ﬁ——D—Glucopyranosyl—genkwanm was presumed as the structure of I from the results of scission
with hydroiodic acid® giving apigenin and oxidation with ferric chloride® to afford glucose
and arabinose, and on the basis of the ultraviolet (UV)? as well as nuclear magnetic resonance®
(NMR) spectral data. :

Identity with swertisin was unequivocally established by direct comparison of I, IT and III
with authentic spemmens

Experimental

Isolation and Properties of the Compound I——The air-dried leaves of D. caudatum A.P. de CaNboLLE
were extracted with boiling MeOH. After removal of the solvent, the residue was diggested with hot H,O.
On leaving stand overnight, a resulting brown gum was removed by decantation and the supernatant was
shaken successively with benzene (5 times), ether (5 times) and EtOAc (10 times). The aqueous layer was
allowed to stand for several days in a refrigerator. An yellow deposite was collected by filtration, dissolved
in MeOH, and treated with a saturated solution of (AcO),Pb in MeOH. The precipitates were filtered off,
and the ﬁltrate was bubbled with H,S. After removal of PbS, the clear MeOH solution was concentrated to
a small volume and allowed ‘to stand overnight to give crude 1.

A pure sample of I was obtained by repeated recrystallization from dilute MeOH as yellow needles, mp
241° (decomp.), [a]} —9.6° (¢=1.05, /=1/5, pyridine), undepressed on admixture with authentic swertisin,
mp 243° (decomp.) (reported? [a]d —10° (pyridine)). Color test: FeCly, brown; Mg-HCI, yellow; Zn-HCI,
pink. TIts Rf values on paper, 0.54 (BuOH-AcOH~H,O (4: 2: 1)), 0.87 (60% AcOH), and 0.64 (15% AcOH)
and the infrared (IR) spectrum were identical with those of an authentic specimen. UV A2 my (log ¢):
272 (4.34), 340 (4.36).. UV 1 Zi0m-41h my (log &): 281 (4.32), 302 (4 28), 345 (4.40). UV ] LigE-4e0%e my (log &) :
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272 (4.34), 340 (4.36). UV AR™% my (loge): 271 (4.28), 401 (4.62). Awnal. Calcd. for CyyH,,04—(OCH,)-
2.5 H,0: C, 53.78; H, 5.50; OCHj, 6.31; H,0, 9.2. Found: C, 53.42; H, 5.21; OCH,, 6.10; H,0, 8.8. .

On refluxing with HI after the procedure of Iseda,” I gave apigenin, mp 340—341° (decomp.), which
was identified by mixed melting point determination and the comparison of its IR spectrum with that of
authentic specimen.

Ferric chloride oxidation of I was carried -out after the procedure of Hay, et al. % to afford glucose and
arabinose, which were identified on pa.per chromatogram (BuOH—pyrldme%H 0.(3: 2 1) double ascending
method). .

Penta-0O-acetylswertisin (II) Acetylation of I with Ac,O and pyridine in the usual manner yielded I
as colorless needles, mp 191—192° (from MeOH), which gave a'reddish brown color with FeCl,. The same
treatment of authentic swertisin gave colorless needles, mp 186-—187°. Mixed melting point determination
showed the identity of two specimens. UV 2B my (log ¢): 252 (4.38), 273 (4.61), 317 (4.26). NMR (CDCI,,
8): 7.82 (2H, d, J=9cps) (2/, 6'-H), 7.22 (2H, 4, J= 9cps) (3", 5-H), 6.57 (H, s) (8-H), 6.42 (H, s) (3-H),
8.92 (3H) (OCH,), : 2.34 (3H) (4'-0A0);" 2.06 (6H) (3", 4"-OAc), 2.01 (3H) (6"-OAc), 1.77 (3H) ( 7~OAc).
Anal. Caled. for C2H32015 1% 2C) C, 57.74; H, 4.96; H,0, 1.4." Found: C, 57.63; I—I 5.01; H,0, 1.0.

Di-O-methylswertisin (I1I) ~To a solutlon of 1 (0.5 g) in MeOH (30 ml) was added an etheral solution
of CH,N, prepared from 3 g of nlﬁrosomethylurea, The reaction mixture was allowed to stand overnight
and the product separated out as colorless crystals was collected by filtration, washed with MeOH, and re-
crystallized from dioxane-H,0 to yield III as colorless needles, mp 304—305° (decomp.), undepressed on
admixture with authentic di-O-methylswertisin.® Its IR and UV spectra were also identical with those
of an authentic specimen. UV i55¥ myu (log &): 264 (4.34), 322 (4.839). Awnal. Caled. for C,yH,,0, (OCH,),:
C, 60.75; H, 5.52; OCHj, 19.62.. Found: C, 60.30; H, 5.58; OCH,, 19.44.

D1—O—methylswertlsm Tetraacetate ( IV)——-—-Acetylatlon of ITI with Ac,O and pyridine in the usual man-

ner yielded IV as colorless needles, mp 127—129° (from MeOH) (reported® mp 150-—155° (from CHCl,—
hexane)). Its IR and NMR spectra were identical with those of authentic di-O-methylswertisin tetraacetate.
NMR (CDCl,, 6): 7.75 (2H, d, J=9 cps) (2/, 6’-H), 6.93 (2H, d, J=9cps) (3', 5'-H), 6.71 (H, s) (8-H), 6.52
(H, s) (3-H), 3.99, 3.92, 3.88 (9H)(OCH,), 2.06, 2.04, 2.02 (9H) (3", 4”7, 6"—OAc), 1.75 (3H) (2~ OAc)
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In a previous paper,? it was shown that oxidation of p—cresol with potassium ferricyanide

in liquid ammonia in the presence of sodium amide afforded the Pummerer’s ketone in better
yield than that of Haynes’ method.® In order to continue our investigation regarding the
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