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ISOLARICIRESINOL GLUCOSIDE, BERBERINE, AND PHENOLIC
ACIDS FROM THE AERIAL PART OF Hedysarum setigerum
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We previously reported the isolation of flavonoids and sterols from the aerial platiy§arum setigerufi-3]. In
continuation of the study of the chemical composition of the aerial part of this plant, we isolated and identified four minor
components.

Chromatography of the butanol fraction [1] over polyamide usi@rMeOH produced three fractios(95:5, vol%),

B (90:10), andC (60:40 —» 40:60). FractionA was worked up successively by flash chromatography over silica gel
(CHCI5:CH;0H:H,0, 100:12:1) and column chromatography over Sephadex LH-20-100 and GQP&itl polyamide
(gradient mixture of CEDH and CHCYJ). Fractions were collected using 10 and 20%@H These were chromatographed
over silica gel using a hexane:acetone gradient. Elutic2OB§ acetone idated3 (36.8 mg); 30% acetond,(69.8 mg).
FractionB was chromatographedmessively over Sephadex LH-20-100 (CEICH;0H, 10:1) and G-10 ($0:CH;OH, 95:5)
to produce white crystalline compourdd(5 mg). FractionC was worked up by flash chromatography over silica gel
(CHCI3:CH30H:H,0, 70:12:1) to isolate bright yellow compou2d(5.9 mg). The compound was purified by column
chromatography over silica gel with elution by £LHH (20%) in CHC} to produce crystalling (3 mg).
4,9,4,9-Tetrahydroxy-3,3'-dimethoxy-£8,a8',37'-cyclolignan 9-O-3-D-glucopyranoside [(+)-isolariciresinyl-9-O-
[B-D-glucopyranoside] (1): mp 137-138C (CH;OH), [O(]D21 +61.5 (c 0.45, CHOH) [4]. UV spectrum (CKDH,
Amax NM): 230, 283 (log 4.28, 3.94).

IR spectrum (KBry, cntd): 3600, 3440, 3000, 2922, 2856, 1649, 1625, 1516, 1454, 1366, 1274, 1120, 1077, 1022,
622. Mass spectrum (FABM/Zz (I,g, %): 589 (7) [M - 2H + 3Nd] 567 (42) [M - H + 2Nd], 545 (100) [M + Nal, 385 (36)
[M+Na-136-Najor[M-H+2Na-136 - N&] 371 (30) [M + Na + 2H - 153 - N§]357 (18) [M - 2H + 3Na - Glc - 3N§]
or [M + Na + 2H - 153 - Na - C4fi*, 342 (12) [M + Na - 180 - NaJor [M + Na - Glc - Na - HOJ*, 327 (15) [342 - CH*,

319 (17) [M + Na - 205 - N&] 301 (44) [M + Na - 122 - 123 - N§]259 (39) [M + Na - 122 - 136 - Na] Mass spectrum (HR-
FAB) m/'z found [M + NaJ, 545.2003 (calc. for £H3,04,Na, 545.2000).

PMR spectrum (250 MHz, CI®D, 8, ppm, J/Hz): 6.65 (1H, d, J=0.7, H-2), 6.18 (1H, d, J = 0.7, H-5), 2.83 (2H, m,
H-7), 2.03 (1H, m, H-8), 3.70 (2H, m, H-9), 6.78 (1H, d, J = 1.9;)H&273 (1H, d, J = 8.1, H¥% 6.62 (1H, dd, J = 8.1, 1.9,
H-6'), 4.07 (1H, m, H-3, 1.86 (1H, br.t, H-§, 4.06 and 3.29 (2H, m, H394.13 (1H, d, J = 7.7, H*), 3.21 (1H, m, H-2),

3.47 (1H, m, H-3), 3.30 (1H, m, H-4), 3.66 (1H, m, H-5), 3.63 and 3.81 (2H, m, H-§ 3.80 (s, OCHK3'), 3.81 (s, OCH -3).

The fragmentation of the molecular ion in the FABass spectrum is determined mainly by the glycosylation site.
For the 9-O-glucoside, we found that the fragmentation involves mainly rupture of C—C bonds in ring B (Fig. 1). F@-the 4
glucoside, according to the literature [5], fragmentation occurs with loss of glucose, ring C, #Did {€din the molecular
ion.
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Fig. 1. Formation pathways for fragment ions in the FAB mass spectrium of

Berberine (2. mp 205C (CH;OH) [6]. UV spectrum (CEDH,

max

(EI*, 70 eV)miz (I, %): 337 (76) [MF, 336 (54) [M - HI, 322 (36) [M + H - CH]*, 307 (24) [M + H - 2CH|*, 306 (12)
[M + H - OCHy]*, 292 (9) [M + H - OCHOJ*, 45 (100) [OCHO]*.

protoberberinel) types, respectively, is the firstinstance of the isolation of representatives of these chemical classes from plants

Mass spectrum (HR-Elvz found [M]" 337.1240 (calc. for £H,gNO,, 337.1314).

p-Hydroxybenzoic acid (3) mp 209-210C [(CHg),CO] [7].

Protocatechoic acid (4) mp 194-195C [(CH5),CO] [8].

13C NMR spectra ot [9], 2 [10], and3 and4 [11] agreed with those previously reported.

The identification inH. setigerumof carbocyclic lignan and alkaloid of the tetrahydronaphthaldjeaid

of theHedysarungenus.
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