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In der Fraktion der acetylierten Phenole aus Himan- 
rhalia elongata (L.) S. F. Gray ist bisher Phloroglucin- 
triacetat (1) dc nachgewiesen worden [ 13. 

1 kg gefriergetrocknete Alge (Roscoff, Bretagne 1973) 
wurde in gewohnter Weise mit EtOH extrahiert, die 
Phenole mit EtOAc ausgeschiittelt (Ausbeute 7OOmg. 
0,07x) und mit Ac,O-Py acetyliert [2]. Im DC der 
acetylierten Phenole (Kieselgel F,,,, CHCl,-Me&O 
(9 : 1)) findet sich at&r 1 eine Reihe weiterer UV-Licht 
l&chender mit Vanillin-H,SO, anf-rbbarer Zonen : 
2 (R, 0,81), 3 (RJ 0.74). 4 (R, 0.59). 5 (R, 0.51) und 
andere mehr. 2 und 3 wurden iiber eine Kieselgeldule 
mit CHCl, gereinigt und aus MeOH umkristallisiert. 

2 (4 mg, Smp 113-l 14”) ergibt im MS ein Molekillion 
bei m/e 460, von dem bis zu fiinfmal Bruchstiicke mit 
42 Masseneinheiten bis zu einem Ion bei m/e 250 
abspalten. Weitere charakteristische Fragmentionen 
linden sich bei m/e 43 (MeCO’), 69 (C,HOi), 126 
(C,H603+) und 142 (C,H,O,.‘). Aufgrund der spek- 
tralen Daten, des Smp und des DC-Vergleichs in ver- 
schiedenen FlieBmitteln ist 2mit demzuerst in Cystoseira 
tamariscifolio [3] nachgewiesenen Diphloretholpen- 
taacetat (2,4,6,3’,5’-Pentaacetoxydiphenyliither) iden- 
tisch. 

* Mitt. 19: ‘Antibiotika aus Algen’; Mitt. 18: s. Glombitza. 
K.-W., Rauwald, H.-W. und E&hard&G. Planta Merl. Im Druck 
Aus der Dissertation Rauwald. H.-W.. Bonn D 5 (1976). 

Fiir 3 (6 mg, Smp 177,5-l 78.5”) wurde das Molekiilion 
bei m/e 502 gefunden. Die Verbindung spaltet bis zu 
sechsmal Fragmente mit 42 Masseneinheiten bis zu 
einem Ion bei m/e 250 ab und ist aufgrund der spektralen 
Daten, des Smp und des chromatographischen Ver- 
haltens identisch mit dem zuvor aus Fucus vesiculosus 
[Z] isolierten Difucolhexaacetat (2,4.6,2’,4’,6’-Hexaacet- 
oxybiphenyl). Von 3 und 4 konnten keine zur Aufnahme 
von Spektren ausreichenden Mengen isoliert werden. 
Aufgrund des DC Vergleiches in verschiedenen FlieD- 
mittelsystemen und der Farbreaktion mit Vanillin- 
H,SO, wird angenommen. dal3 es sich bei 4 urn das 
Trifucolnonaacetat und bei 5 urn das hiihere Homologe : 
Tetrafucoldodekaacetat (A oder B oder beide) handelt, 
die ebenfalls zuvor aus Fucus vesiculosus isoliert worden 
sind [2]. 

Anmerkungen-Wir danken der DFG Wr die Unterstiitzung 
dieter Arbeif dem Cusanus-Werk ftir ein Promotionsstipendium 
und der Station Biologique de Roscoff fiir die Arbeitsmiiglich- 
keit zur Sammlung der Algen. 
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Polygalae radix, the root of Polygala tenuifolia Willde- 
now, has been used as an expectorant and sedative similar 

[3]. We have now isolated 4 fluorescent compounds from 
an ethereal extract and their structures have been eluci- 

to Senega radix. Early investigations of the plant were dated. 
focused on the saponins [l], sapogenins [2] and sugars The ethereal extract was separated into soluble and 
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insolubk fractions in Ba(OH)2 solution. Column chrom- 
atography on Si gel of the substance from the soluble 
fraction was effected to isolate compounds 1, C12H,,0j, 
mp 129”, and 2, C17H,60,, mp 225”, both of which show 
blue fluorescent spots on a filter paper under UV light. 
The insoluble substances were subjected to AI,O, 
column chromatography to afford compounds 3, 
CI,H1606, mp 133” and 4, C,,H,,O,, mp 183”, both of 
which show white fluorescent spots. 

Compound 1 was assigned the structure 3,4,5-tri- 
methoxycinnamic acid, since the W[&_ 222 nm (E 
25600) and 282 nm (18000)] and IR [v_ 3100, 3010, 
1690, and 1622 cm-‘] spectra show the presence of an 
aromatic ring, and a conjugated carboxylic group. The 
PMR spectrum [6 6.76 (s, 2H), 6.36, 7.74 (2H, AB type, 
J = 16 Hz)] suggests the presence of two equivalent 
protons on an aromatic ring and protons on a conju- 
gated trans double bond. The compound was identified 
by comparison with 3,4,Strimethoxycinnamic acid 
derived from methylation of an authentic sample of 
sinapic acid. 

UV spectra of compound 2,3, and 4 were quite unlike 
those of flavonoids, but similar to those of xanthones [4] 
which generally show high intensity bands in the region 
240-270 nm and relatively low intensity to co 400 nm. 
Compound 3, the xanthone isolated from the neutral 
fraction, gave a yellow colour with cone H,SO, and on 
adding Mg ribbon with alcoholic HCI. The PMR 
spectrum shows OMe groups and 4 aromatic protons. 
One of these aromatic protons appears as a singlet (6 
6.65) and the other 3 are coupled to each other, indicating 
that one ring of the xanthone is substituted with 3 OMe 
groups and the other by one. The proton signal (6 7.60) 
at lowest field indicates the presence of a C-8H, which 
is deshielded by the adjacent carbonyl group. The J’s of 
0.5 and 1.5 Hz suggests the presence of meta, and pora 
protons at C-6 and C-5, respectively. On the basis of the 
spectral evidence and the oxygenation patterns of 
xanthones 5 and 6 previously isolated from Polygala spp. 

*Present address: Faculty of Education, University of 
Tokushima, Minamijosanjimacho Tokushima, Japan. 

t Present address : School of Medical Technology, University 
of Tokushima, Kuramotocho Tokushima, Japan. 

t To whom correspondence should be addressed. 

[4-6], compound 3 was assigned the structure 1,2,3,7- 
tetramethoxyxanthone. This was confirmed by compari- 
son with an authentic sample of the methylation product 
of 1-hydroxy-2,3,7-trimethoxyxanthone which has previ- 
ously been reported from the Gentianaceae 173. 

One of the isolated xanthones, 2, was converted into 
another, 4, by methylation, hence they have the same 
oxygenation pattern on the skeleton. Their PMR spectra 
show the presence of 3 aromatic protons as singlets (2: 
6 6.67, 6.87, and 7.62. 4: 6 6.68, 6.8 and 7.58). and of 4 
and 5 OMe for 2 and 4, respectively, suggesting that both 
xanthones are oxygenated at 1,2,3,6, and 7 positions of 
the skeleton. Comparison of the PMR of both with 3 
shows that 1) the signals resonating at the lowest field 
correspond to C-8H, 2) the signals at 6 6.80-6.87 (C-SH) 
are reported to be shifted ca 0.4-0.5 ppm upfield by an 
adjacent OH or OMe group [7,8] and 3) the signals at 
6 6.67-6.68 may be assigned to C-4H. Consequently, the 
structure of 4 can be represented by 1,2,3,6,7_penta- 
methoxyxanthone and 2 is the corresponding desmethyl 
derivative. Further PMR examination in C,D, [4] 
shows that two signals of the OMe in 2 shift upfield, while 
3 signals of OMe in 4 shift uptield, suggesting that a free 
OH group in 2 can be located at the 3, 6 or 7 position. 
Furthermore, the UV of 2 after the addition of NaOAc 
gives a bathochromic shift supporting the presence of the 
free OH group at the 3 or 6 position [9a. b]. The 1,2.3- 
triOMe group on the skeleton is suggested for 2 by 
analogy with congeners. Consequently, the structure of 
2 is probably represented by 6-hydroxy-1,2,3,7-tetra- 
methoxyxanthone. 

EXPERIMENTAL 

IR spectra were recorded in KBr discs; PMR spectra were 
determined at 100 MHz using TMS as internal standard; UV 
spectra were taken in MeOH or EtOH; Fluorescence spectra 
(FS) we-re measured in MeOH by excitation light at 265 nm. All 
mps are corrected. 

Extraction. Dried and cut roots of Polygala tenuifolia 
Willdenow (10 kg) from China were allowed to stand in Et,0 
(541.) for two weeks at room temp. and then the mixture was 
warmed for 24 hr at 37” and filtered. The Et,0 extract was evapd 
to leave an oily residue (I. 17 kg), which wa; separated into a sol. 
and an insol. fraction in a satd aq. soln of Ba(OH),. The SOL part 
was acidified with 20% HCI and extracted with CHCI,, until the 

Me0 
\ 

1 

2 R’ =H,R2=OH.R3=OMe 
3 R1 = R2 = H, R3 2 OMe 
4 R’ = H. R3 = R3 = OMe 
6 R’ = R’ = OMe, Rz = H 
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organic phase was DO longer fluorescent. The combined CHCI, 
extract was cot& and chromatographed on a Si gel Column 
Na,CO, solo acidified and re-extracted with CHCI,. The CHCl, 
extract was coned and chromatographed on a Si gel column 
(2.5 x 40 cm). eluting with CHCI,. 

Isolation and chmacrerization. The early eluates gave crude 
crystals (250 mg), which were recrystallimd from EtOH to yield 
I,-as coiourle& needles, mp 129”; 12” nm: 222, 282, (log E 
4.408. 4.255): v_.. cm-‘: 3100, 3010, 2980, 2950, 2850, 1690, 
1622,’ 1583,“lB. 833; PMR (CDCI,) 6 ,; 3.88 (3s. 9H, 
3 x OMe), 6.36 (d, IH, 3 = 16 Hz), 6.76 (s, 2H), 7.74 (d, lH, 
J = 16 Hz), 9.5 (br. 1H. CO,H); MS m/e: 238 M’, 223,195.163; 
FS nm: 424; (Found C, 60.68; H, 6.07. C,zH,,Os requires C 
60.51; H, 5.88 %). It was identical with 3,4,5-trimethoxycinnamic 
acid, which was derived from methylation of sinapic acid (TLC, 
IR, mmp). The later eluates afforded crude crystals (350 mg), 
which were recrystallized from EtOH to give 2 as colouriess 
needles, mp 225” * , GyH nm; 244, 274,313, 343 sh (log E 4.62, 
4.13, 4.35, 4.10), A:: +N*aAE nm ; 240,272 sh, 320 sh, 360 (log E 
4.66, 4.11. 4.07, 4.29); v,, cm -‘: 3120,3010,2950,2850, 1640, 
1617. 1595, 1475,1460,1425. 1415. 1280. 1215.1205. 1125; PMR 
KDcl,) 6bpm : 3.7 (s,.3H, OMe), 3.8-j.83 (3s, 9H, 3 x OMe), 
6.45 (1H. OHL 6.67 (s. 1H. C-4H). 6.87 Is. 1H. C-5H). 7.62 
(s, lfi, &SH); PMR‘(C,I$,) #,,,,l 3.07, 3.i4, 3.73, 4.1’(each 
s and 3Ii, 4 x OMe); MS m/e: 332 M’, 3I7, 302 289, 
274,259,167: FS nm; 454;(Found C, 61.27; y4.78. C,,Hltr07 
requires C, 61.45; H, 4.85ya. The solid which was insol. in 
Ba(OH), soln was extracted several times with MeOH, until 
the MeOH extract showed no fluorescence. The combined 
MeOH extracts were evapd in wcuo to give a resinous mass 
(240 g), which was suspended in 10 % NazCO, soln (12 1.) and 
extracted with EtzO. The Et,0 soln was coned and chromato- 
graphed on a A&O, column (2.5 x 40 cm) eluting with EtzO. 
The early eluatesgave crude crystals (2.1 g), which were recrystal- 
lized from EtOH to yield 3, as colourless needles, mp 133”; 
e” nm: 242,256,280,310,355(10gc4.51,4.51,4.45,4.49,3.78); 
“-cm -‘; 3040,2980,2950,2850,1652,1615, 1595.1480, 1470, 
1460, 1422 1360, 1285, 1145, 1030, 815; PMR (CH,CI,) S,.,: 
3.81-3.92 (4s, 12H, 4 x OMe), 6.65 (s, lH, C-4H), 7.2 idd,?%, 
J = 1.5. 4.8 Hz, 06H). 7.3 fdd J = 0.5.4.8 Hz. C-5Ht. 7.6 (dd. 
1H,~=0.5,1.5~C-8~;M~m/~;316M+,301.273~~58.151; 
FS nm: 484; (Found: C, 64.52; H, 4.98. C,,H,,O, requires C, 
64.55; H, 5.10%). It was identical with an authentic sample of 

1,~3,7-te~~ethoxyxbone (TLC, IR, and mmp). The later 
eiuates gave crude crystab?, which were nmysttllized from 
EtOH to yield 4. mp 183 : I%? nm .247.2’0 sh. 3 12.341 sk 11og 
E 4.43,3.96,4.15. 3.P6L .42&y * **o’. nm X8.171.3 I?. 343 sh {tog 
E 4.42, 3.95,4.12, 3.83) ; v, cm -’ : 3010.2v70. 2950. ‘850. IO-I. 
1620, 1610, 1595, 1510, 1475, 1425, 1280, 1270, 1220, 1130, 
1060; PMR (CD&l,) a,,,: 3.81-3.85 (5 s, 15H, 5 x OMe), 
6.68 (s, lH, C-4Hk 6.8 (s. lH, C-SH), 7.58 0, lH, C-8H); PMR 
w&j s,,, : 3.33,3.37,j.&,3.79,4.0!&ach~and3H,5 x OMe); 
MS m/e: 346 M’. 331. 315. 303. 288. 273, 181: FS nm: 468: 
(Four&: C, 6247; I-I, >.27.‘Cl&sd7 requires C, 62.42; H; 
5.44 %). It was identical with the Me ether of 2, which was derived 
from the treatment of 2 with CH,N,-MeOH. 
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Keg Wd hdex-L~wso#~dcr Znermis (syn. L. a&a); Lythraaae; lawsone (Zhydroxy-1, Coaphthaquinone); Iaxan- 
thone-I (1.3-dihydroxy-6,7-dimethoxyxanthone); laxanthone-II (I-hydroxy-3,6-diacetoxy-7-methoxyxanthone). 

Abstract-Two new xanthones isolated from Lawsonia inermis have been character+ as 1,3-dihydroxy-6, ‘ldimetho- 
xyxanthone and 1-hydroxy-3,6-diacetoxy-7-methoxyxanthone and named laxanthone-I and II, respectively. 

This communi~tion describes the isolation and struc- 
tural elucidation of two new xanthones from Lawsonia 

inermis (Syn. I, ulbu) commonly known as henna_ Uses 
of this pfant are described in ref. [I] and previous work 


