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Two novel phloroglucinol derivatives from Euphorbia
ebracteolata hayata
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(Received 13 May 2004; revised 17 June 2004; in final form 20 July 2004)

Two new phloroglucinol derivatives, named ebracteolatain A and ebracteolatain B, along with three
known phloroglucinol derivatives were isolated from Euphorbia ebracteolata Hayata., and their
structures were elucidated as 3,30-diacetyl-2,40-dimethoxy-20,4,6,60-tetrahydroxy-50-methyl
diphenylmethane (1) and 1-[3,5-bis-(3-acetyl-2,6-dihydroxy-4-methoxy-benzyl)-2,4,6-trihydroxy-
phenyl]-ethanone (2) on the basis of spectroscopic techniques and chemical methods.

Keywords: Euphorbia ebracteolataHayata; Euphorbi aceae; Phloroglucinol derivatives; Ebracteolatain A;
Ebracteolatain B

1. Introduction

Euphorbia ebracteolata Hayata. (Euphorbiaceae) is a perennial herbaceous plant, sporadical

distributed in China, Korea and Japan. It has been used as an antitumor drug in traditional

chinese medicine for more than two thousand years. The roots of the plant, named “LangDu”

and classified as a ‘toxic drug’ in traditional Chinese medicine for its high potency and

relatively violent pharmacological effects, are used with great care for the treatment of

edema, indigestion, cough, asthma and chronic bronchitis [1]. Earlier investigations on the

constituents of this plant resulted in the isolation of steroids [2], diterpenes [3,4], triterpenes

[5], flavonol glycosides [6], tannins [7] and phloroglucinol derivatives [8,9]. Further study on

constituents of Euphorbia ebracteolata is reported in this paper. Two new phloroglucinol

derivatives, named ebracteolatain A (1) and ebracteolatain B (2), along with three known

phloroglucinol derivatives were isolated from the roots of the plant. Structures of the five

compounds were elucidated as 3,30-diacetyl-2,40-dimethoxy-20,4,6,60- tetrahydroxy-50-

methyl diphenylmethane (1), 1-[3,5-bis-(3-acetyl-2,6-dihydroxy-4-methoxy-benzyl)-2,4,6-

trihydroxy-phenyl]-ethanone (2), 3,30-diacetyl-4,40-dimethoxy-2,20,6,60-tetrahydroxy

diphenylmethane (3) [10], 2,4-dihydroxy-6-methoxy-3-methyl-acetophenone [9], and 2,4-

dihydroxy-3-formyl-6-methoxy acetophenone [11] (figure 1). This paper deals with the
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structural elucidation of the new compounds on the basis of spectroscopic analysis, including

2D NMR spectroscopic data and MS data. Compound 2 was isolated as a trimer

phloroglucinol derivative from Euphorbia ebracteolata Hayata for the first time.

2. Results and discussion

Ebracteolatain A (1) was obtained as light yellow needles. The molecular formula,

C20H22O8, consistent with ten degrees of unsaturation, was determined by HRFABMS,

which gave a molecular ion peak at m/z 413.1222 [M þ Na]þ. 1H NMR spectrum of 1

showed seven singlets for the two acetyls at d 2.63 (3H) and 2.69 (3H), two methoxyls at d

3.99 (3H) and 3.96 (3H), a methylene proton at d 3.74 (2H), a aromatic proton at d 6.02 (1H),

a methyl proton at d 2.06 (3H) as well as four phenolic hydroxyls at d 16.15(1H), 13.21(1H),

9.17(1H), 8.84(1H), respectively. The 13C NMR spectrum indicated the presence of only one

nonsubstituted and eleven substituted aromatic carbons, along with two groups of acetyl

carbons, three methyl carbons and one methylene carbon. The 13C NMR spectrum was

similar to that of 4 [2], except for another phloroglucinol unit, indicating that the structure of

1 was composed of two phloroglucinol units. Detailed assignment of the protons and carbons

was accomplished by means of the HMQC, HMBC experiments (figure 1). On the basis of

above evidence, the structure of 1 was established as 3,30-diacetyl-2,40-dimethoxy-20,4,6,60-

tetrahydroxy-50-methyl diphenyl-methane.

Ebracteolatain B (2) was obtained as light yellow needles. The molecular formula,

C28H28O12, consistent with fifteen degrees of unsaturation, was determined by HRFABMS,

which gave a molecular ion peak at m/z 579.1479 [M þ Na]þ. 1H NMR spectrum of 2

showed nine singlets for the three acetyls at d 2.55 (3H) and 2.33 (6H), two methoxyls d 3.35

(6H), two methylene protons at d 4.10 (4H) and two aromatic protons at d 5.90(2H). The 13C

NMR spectrum was very similar to that of 1. From 1H NMR, 13C NMR and MS spectral data,

we concluded the structure of 2 was composed of three phloroglucinol units, which indicated

2 has a symmetrical structure. Detailed assignment of the protons and carbons was

Figure 1. Structures of compounds 1–3 and selected HMBC correlations of 1, 2.
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accomplished by means of the HMQC, HMBC experiments (figure 1). From mass

fragmentation analysis the above conclusions were further confirmed (figure 2). On the basis

of above evidence, the structure of 2 was established as 1-[3,5-bis-(3-acetyl-2,6-dihydroxy-

4-methoxy-benzyl)-2,4,6-trihydroxy-phenyl]-ethanone.

3. Experimental

3.1 General experimental procedures

Melting points were obtained on an X4 micro-melting point apparatus and are uncorrected. IR

spectra were recorded on a Nicolet Impact-410 spectrometer; UV spectra were recorded on a

Varian cary 300 Bio spectrophotometer; Optical rotations were measured at 258C on a JASCO

DIP-370 polarimeter in CHCl3 or C5H5N.
1HNMR and 13CNMR spectraweremeasuredwith a

Bruker DRX-400 (400MHz for 1H and 100MHz for 13C) spectrometer. Chemical shifts (d) are

in ppm relative to TMS as internal standard, and coupling constants (J) are in Hz. The ESIMS

were obtained on a HP5989A mass spectrometer in the position ion mode. HRFABMS

were obtained on a MAT-90 instrument (Finnigan-MAT, Bermen, Germang) equipped

with Microvip date system. Commercial Si gel plates (Qing Dao Hai Yang Chemical Group Co.)

were used for TLC.

Figure 2. Significant ESI mass fragmentations patterns of compound 2.
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3.2 Plant material

Dried roots of Euphorbia ebracteolata were purchased from Beijing Chinese Medicinal

Herbs Corporation in October 2000 and identified by Dr. Bo-yang YU. A voucher specimen

(Herbarium No. 20004003) of the plant is deposited at the herbarium of China

Pharmaceutical University, Nanjing, Jiangsu, China.

3.3 Extraction and isolation

The air-dried roots (4.75Kg) of Euphorbia ebracteolata were ground and refluxed three

times with 95% EtOH (40 L). The 95% EtOH solution was combined and evaporated

in vacuo to yield 320 g of residue. The residue was suspended in water and extracted

successively with petroleum, CHCl3 and n-BuOH. Parts of the CHCl3 extract (86 g) were

chromatographed on silica gel, eluting with CHCl3–MeOH in a gradient manner, by which

five fractions (I–V) were obtained. Fraction II (8.6 g) was subjected to Sephadex LH-20

column chromatography eluted with CHCl3–MeOH (1:1) to yield compound 1 (56mg) and

compound 3 (286mg). Fraction III (12.6 g) was subjected to silica gel column

chromatography to yield compound 4 (96mg) and compound 5 (38mg). Fraction IV

(4.2 g) was resubmitted to silica gel column chromatography to yield compound 2 (18mg).

3.3.1 Ebracteolatain A. 3,30-diacetyl-2,40-dimethoxy-20,4,6,60-tetrahydroxy-50-methyl

diphenylmethane (1), light yellow needles, C20H22O8; mp 191–1928C; ½a�20D þ 1.2 (c 0.50

CHCl3); UV (MeOH)lmax (log e) 297 (0.15) nm; IR (KBr) nmax cm21: 3251, 1630, 1609,

1596, 1471, 1437, 1364, 1200, 1146, 1114, 673, 609; ESI-MS: m/z 391 [M þ H]þ, 389

[M 2 H]2; HRFABMS m/z: 413.1222 [M þ Na]þ (calcd for C20H22O8Na, 413.1212); 1H

and 13C NMR(CDCL3, 400/100 MHz) spectral data are shown in table 1.

Table 1. NMR spectral data for compound 1 (in CDCL3) and 2 (in pyridine-d5)

Compound 1 Compound 2

Position 13C NMR 1H NMR DEPT Position 13C NMR 1H NMR DEPT

1 105.7 C 1 103.7 C
2 156.2 C 2 161.0 C
3 105.6 C 3 108.1 C
4 163.0 C 4 170.1 C
5 92.8 6.02, 1H,s CH 5 108.1 C
6 163.5 C 6 161.0 C
2-OMe 56.1 3.99, 3H, s CH3 1-Ac 32.8 2.55, 3H, s CH3

3-Ac 33.0 2.63, 3H, s CH3 1-Ac 201.8 C
3-Ac 204.3 C 10, 100 109.1 C
10 111.3 C 20, 200 165.0 C
20 162.9 C 30, 300 105.1 C
30 108.1 C 40 400 162.0 C
40 163.1 C 50, 500 93.1 5.90, 2H, s CH
50 111.2 C 60, 600 166.9 C
60 161.0 C 40, 400-OMe 55.2 3.35, 6H, s CH3

30-Ac 31.0 2.69, 3H, s CH3 30, 300-Ac 32.4 2.33, 6H, s CH3

30-Ac 202.7 C 30, 300-Ac 204.4 C
40-OMe 65.1 3.96, 3H, s CH3 Ar-CH2-Ar 17.8 4.10, 4H, s CH2

50- CH3 8.5 2.06, 3H, s CH3

Ar–CH2–Ar 16.7 3.74, 2H, s CH2
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3.3.2 Ebracteolatain B. 1-[3,5-bis-(3-acetyl-2,6-dihydroxy-4-methoxy-benzyl)-2,4,6-

trihydroxy-phenyl]–ethanone (2), light yellow needles, C28H28O12; mp 274–2768C;

½a�20D þ 8.9 (c 0.60 C5H5N); UV (MeOH) lmax (log e) 298 (0.99) nm; IR (KBr) nmax cm21;

3400, 3251, 1629, 1610, 1595, 1473, 1438, 1365, 1201, 1157, 1114; ESI-MS: m/z 557

[M þ H]þ, 556 [M 2 H]2, 375 [557 – C9H10O4]þ, 357 [375 2 H2O]þ (5), 195

[375 2 C9H10O4]
þ(95) 183 [375 2 C10H9O4]

þ (100); HRFABMS m/z: 579.1479

[M þ Na]þ (calcd for C28H28O12Na, 579.1478); 1H and 13C NMR(pyridine-d5,

400/100 MHz) spectral data are shown in table 1.
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