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2 hat im MS ein Molekitlion bei m/e 460 entsprechend
der Summenformel C,,H,,0,,. Die Verbindung spaltet
finfmal Keten (42 ME) bis zu einem Ion m/e 250
{C,;H,,00*.) ab. Demnach sollte es sich um einen
Diphenylither mit § acetylierten OH-Gruppen handeln.
2ist nach seinem Smp, MS, PMR-, UV- und IR-Spektrum
identisch mit dem erstmalig aus Cystoseira tamariscifolia
isolierten Diphloretholpentaacetat (2,3’ 4,5',6-Penta-
acetoxydiphenylather [2]).

3 weist einen Molekiilpeak m/e 502 auf, entsprechend
C,,H;,0,, und vermag bis zu sechsmal Keten zu
eliminieren bis zu einem Ion C,,H,,0, (m/e 250). Die
bereits nach partieller Ketenabspaltung einsetzende
Wassereliminierung, die besonders bei den Endgliedern
der Zerfallsreihe zu sehr intensiven lonen fiihrt: 229 —
18 — 274, 250 — 18 — 232, ist typisch fiir das zuvor aus
Fucus vesiculosus isolierte Difucolhexaacetat [3]. 3
stimmt auch in Smp, PMR-, UV- und IR-Spektren mit
dieser Verbindung iiberein.

Die Verbindungen 1, 2 und 3 stellen Vorstufen der
Phlorotannine dar, die normalerweise in typischen
‘Physoden’ lokalisiert sind. Auch in Dictyota sind
wiederholt Physoden beobachtet worden {z.B.4,5,6e.a.].
Uberraschenderweise sind Phlorotannine aber nur in
verschwindend geringer Menge extrahierber, ausserdem
fehlen die sonst immer zu beobachtenden hShermole-
kularen Dehydropolymerisations-produkte. Die gesam-
melte D. dichotoma epiphytierte auf Cystoseira baccata,
dir erhebliche Mengen an Phlorotanninen enthilt. Es
wire somit denkbar, daB es sich bei den isolierten Sub-
stanzen nicht um Stoffwechselprodukte aus D. dichotoma
sondern um adsorbierte Ausscheidungsprodukte aus

C. baccata handelt. Dagegen spriche, dass in C. baccata
zwar Difucol aber kein Diphlorethol, sondern Bifuhalol
gefunden wurde [ 7], das wiederum in D. dichotoma fehit.
Unerklarlich bliebe auch, warum nur die Dimerisations-
produkte und keine der zahlreichen héheren Oligomeren
aus C. baccata von D. dichotoma aufgenommen worden
sind.

Short Reports

EXPERIMENTELLES

500 g gefriergetrocknete D. dichotoma wurden in der zuvor
beschriebenen Weise [ 2] extrahiert und dienach dem Abfiltrieren
der lipophilen Anteile mit CHCl, ausgeschiittelte wiBrige
Phase gefriergetrocknet und mit MeOH ausgezogen; Ausbeute
22 g eines methanolléshchen Rohextraktes, der iiberwiegend
aus Mannit besteht. Nach dem Acetylieren wurden die Phenol-
acetate SC an Kieselgel mit CH,Cl,-Me,CO (49:1) angereichert
und durch wiederholte DC an Kieselgel F, ;,—Platten (Merck,
0,25 mm) mit CHCl,-Me,CO (47:3) vom restlichen Mannit-
acetat abgetrennt. Die interessierenden Zonen wurden ausge-
kratzt, mit CHCl,, Me,CO mehrmals eluiert und zuletzt aus
MeOH umkristallisiert. Insgesamt wurden 22kg gefrierge-
trocknete Algen extrahiert und ergaben: Phloroglucintriacetat
(1), R0, 0,59, Ausb.: 4,5mg, Smp 105-107°, Diphlorethol-
pentaacetat (2), RJO. 53,Ausb.: 11,2mg. Smp 112-114°. (MeOH)
(Lit. [2] 113-114°). Difucolhexaacetat (3), R [0, 49, Ausb.: 7,4 mg,
Smp 177-178°. (Lit. [8] 177-178°).

Anerkennungen—Wir danken der DFG fiir eine Sachbeihilfe,
Frl. Koch fiir die Aufnahme der NMR-Spektren, den Herren
Profl. Giinther und Vogel fiir die Mglichkeit, auf dem ihnen von
der DFG zur Verfiigung gestellten Gerat messen zu kdnnen
und der Station Biologique de Roscoff fiir einen Arbeitsplatz zur
Sammlung der Algen.
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INTRODUCTION

Known dihydrochalcones from natural sources are
few and of sporadic occurrence. Williams, in a review
[1]. presented a list of 5 glycosides and two free dihydro-
chalcones from 5 plant families: Hemionitidaceae
(ferns), Liliaceae, Salicaceae, Rosaceae and Ericaceae
(angiosperms).

*In agreement with B. A. Bohm, University of British Columbia,
Canada (ref. 2).

From Viburnum davidii (Caprifoliaceae) Bohm and
Glennie [2] isolated the glucoside (1), characterized
by hydrolysis to glucose and 2'4,4'-trihydroxydihydro-
chalcone (2). For 1, only UV-data were given, proving
that glucose was attached to the 2'-oxygen.

RESULTS AND DISCUSSION

From leaves of V. davidii Franch., we have isolated
1 and the corresponding aglucone 2, for which we
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propose the names davidioside* and davidigenin, respec-
tively. In addition, a third dihydrochalcone, 4'-O-
methyldavidigenin (5), was found. Its PMR spectrum
(Table 1) was similar to that of 2, but showed also the
presence of an O-Me group at 3.85 ppm. The corres-
ponding diacetate 6 exhibited a downfield shift for the
protons of the B-ring. In the UV-spectrum of 8, a
bathochromic shift was produced by addition of AICl,.
Hence, the OH-groups must be situated at the 2’- and
4-positions, leaving the 4'-position for the OMe group,
a conclusion substantiated by comparison with synthetic
2',4-dihydroxy-4'-methoxydihydrochalcone. Leaves of
V. lantanoides afforded the two glucosides, davidioside
(1) and 4'-O-Me davidioside (3); 3 after acid hydrolysis
gave 5. Contrary to 5, 3 showed no shift in UV by the

.on of AICl,. Therefore glucose is attached to
the 2'-oxygen of 3.

Evidence for the S-glucopyranoside unit in 1 and 3
was provided by the '>C NMR-spectra. '3C NMR-data
for a variety of flavonoid compounds, including chalcones,
have been published [3]. We present data for the
dihydrochalcones of the present study and for some
model compounds (Table 2). The spectrum of davidigenin
(2) was assigned by comparison with the published
spectrum [3] of isoliquiritigenin, the chalcone corres-
ponding to 2. Likewise, the spectrum of 4-O-methyl-
davidigenin (5) was assigned by comparison with that of 9.
Only small shift differences were observed between a
chalcone and the corresponding dihydrochalcone, except
for C-1, C-4, C-a and C-§. The large difference between
the C= O shift of 2 (200.7 ppm) and isoliquiritigenin
(191.4 ppm in DMSO) may be ascribed to the different
solvents used, as no such difference is seen between
the C=0 signals of 5 and 9. The spectra of the glucosides
1 and 3 were assigned by comparison with the corres-
ponding genins 2 and 5, using the model compounds
peonol §-p-glucopyranoside (8) and peonol (7). In these
pairs of 2'-glucosides/genins, shift differences of more
than 3 ppm were found for C-a(ca 5.5 ppm), C=0
(ca 3.5 ppm), *C-1 (ca 7.5 ppm) and C-2 (ca —6.5 ppm).

The absorptions from the glucopyranoside moiety
of the 4 glucosides in the present study follow closely
the values found for iridoid glucosides [4]. Thus,
the shifts of C-2"—C-6" all fall within 0.4 ppm of the
mean values, regardless of the aglucone. The shift

* For the pair 8/7 the difference is —0.3 ppm.
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value for an aromeric carbon atom, however, appears
to be more sensitive to the nature of the aglucone. This
consistency in the spectra of -glucopyranosides provides
a convenient way of determining their identity in a
nondestructive way.

EXPERIMENTAL

General procedures were as earlier described [4,5]. Mic-
roanalyses were performed at NOVO Microanalytical Labo-
ratory, Bagsverd, Denmark. V. davidii foliage was collected
in July at the Botanical Garden of The University of Copen-
hagen. A voucher (IOK-22/75) has been deposited at the
Botanical Museum. V. lantanoides was collected in October
at the Royal Botanic Gardens, Kew, England, (catalogue
no. 291-59-29103).

V. davidii. Frozen leaves (270 g, kept at —23°) were extracted
with EtOH and worked up as earlier described {5] to give a
mixture of glycosides (13.2 g). The mixture (4.3 g) was chroma-
tographed on a column of Si gel (450 g) and eluted with CHCl ;-
MeOH (8;], 6:1, and 4.1). The first fraction (425 mg, 0.48%)
consisted of 8. It was crystallized from H,0-MeOH (4:1),
mp 75-77°; AMeOH nm (log £): 213(4.31), 216 sh (4.30), 2265k (4.16),
236 sh (3.91), 276(4.18), 317(3.82); AICl, added: 225, 242 sh,
305, 360. (Found: C, 68.38; H, 602 C,,H;,O0, 05 H,0
requires: C, 68.33; H,6.11). Fraction 2(560 mg, 0.64 %) containing
2 was crystallized as above, mp 155.5-156° (lit. [2]: 158-160°);
AMOH nm (log &); 213(4.41), 217 sh (4.39), 226 sh (4.23), 238 sh
(3.97). 278(4.22), 317(3.94); AICl, added: 222, 244 sh, 308,
362 (lit. [2]:AE%H nm: 278, 314; AICl,: 306, 356). Fraction 3
(160 mg, 0.18 %) consisted of 1, identical to the sample below
(PMR, TLC).

V. lantanoides. Dry powdered leaves (39 g) were eluted with
EtOAc in a Soxhlet apparatus for 20 hr. The EtOAc soln was
extracted with H,0O, which was then evapd to dryness (3.7 g).
Chromatography on Si gel as above, provided a first fraction
consisting of 3 (600 mg, 1.5%), which was crystallized from
FtOH-H,O (3:1), mp 182-182.5° A% nm (log ¢): 213(4.31),
224(4.36), 268(4.15), 286 sh (3.96), 299 sh (3.83); no changes
on addition of AICl,. [a]2? —71° (MeOH; ¢ 0.6). (Found:
C, 60.71; H, 6.07. C,,H,;40, requires C, 60.82; H, 6.03).
The second fraction (1240 mg, 3.2%), after preparative TLC,
gave 1 as a syrup. AM20H nm (log €): 210(4.31), 225(4.31); 270(4.10),
287(3.95), 300(3.84); AICl,: no change. (lit. [2]: AES" nm:
278, 314; AICl,: no change). [a]3? —59° (MeOH; ¢ 0.5).
(Found: C, 55.30; H, 6.20. C,,H,,Og, 2H,0 requires: C, 55.26:
H, 6.20).

Acetylation of 3 yielded the pentaacetate 4 which was crys-
tallized from EtOH, mp 107.5-108°; [«]3* —54° (CHCl,;
¢ 04). (Found: C, 59.50; H, 5.68. C,,H;¢0,, requires: C,
59.62; H, 5.63).

1: R! =R2=H; R3 = Gle
2:R'=R*=R*’=H
3: R'=H: R?=Me; R3>=Glc
4. R' = Ac; R? = Me: R3 = GlcAc,
5. R!'=R3>=H; R? = Me
6. R'=R*=Ac; R?!=Me
MeO. MeO
A O e
Pd/c
|
OR OH O
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Table 1. PMR data for dihydrochalcones

Compound H, 4 H,.s H, H, H, H,. Hg OMe H,.
1 7.09 6.73 3.28 2.87 6.80 6.56 7.64 — 501
2 7.22 6.83 2 295 6.39 6.47 7179 — —
3 7.06 6.72 334 2.84 6.89 6.67 7.66 3.84 5.13
4 7.26 7.00 3.17 3.01 6.60 6.64 7.78 385 —
5 712 6.76 3.26 290 6.44 6.49 792 3.85 —
6 7.33 7.09 324 294 6.76 6.82 7.99 3.89 —

Solvent: dg-acetone (except for 4 (CDCl,)); standard TMS; shift values in ppm +.02.

Table 2. '3C-NMR data of dihydrochalcones and model compounds*

Compound C, C, C, C, c, C, Ceeo Cp C,. C,. C, Cy Cey Civ Cpr Gy Cpo Gy Coo OMe

1 133.8 1304 1161 1544 302 447 2047 1212 1587 1040 1626 1110 1333 1013 738 767t 703 771+ 616
1 1321 1296 1154 1558 295 397 2007 {133 1656¢ 1030 1647t 1081 1330
3 1330 1295 1154 1548 299 451 2031 1219 1587 102! 1651 1087 1321 1015 739 773 704 773 616 555
s 1317 1293 1151 1556 292  39.5 2001 1146 1653t 1007 1661t 107.1 1322 55.1
7 262 2035 1144 1658t 101.3 1668+ 107.7 1334 55.7
8 31.8 2030 1215 159.2 1023+ 1653 1093 1332 1011t 738 769+ 704  77.2¢ 616 S65
9 1269 1312 1161 1604 1448 1176 2010 1143 1664+ 1011 1669t 1074 1320

salidro

side 13,1 1311 1162 1548 35.2 71.8 103 740 767 70.5 767 616

*Solvent/standard : D,0/dioxan, (glucosides); ds-acetone/TMS.
tNumbers intechangeable in same horizontal row.

Hydrolysis of 3 (40 mg) in 2N HC] (S m) gave, after extraction  tance (grant No 511-5523) and access to !'°C-facilities from
with Et,0. 5, mp 70-72°, identical to the sample above. The Danish Natural Science Research Council is acknowledged.
Synthesis of 5. 2'4-Dihydroxy-4’-methoxychalcone (9) was
prepared as described [6]). Hydrogenation (atm. pres.) of 9
(160 mg) in EtOH with 5%, Pd/C (20 mg) gave §, identical (mp, REFERENCES

mmp. PMR) to the other samples. ) 1. Williams, A. H. (1966) Comparative Phytochemistry (Swain,
Acetylation of 5 afforded the diacetate 6, which was crystal- T. ed) p. 297. Academic Press, London.

lized from EtOH, mp 81-82°. (Found C, 67.36; H. 560. 3 Bohm, B. A. and Glennie, C. W. (1969) Phytochemistry
C,0H ;406 requires C, 67.40; H, 5.66).

8 905.
3. Markham, K. R. and Ternai, B. (1976) Tetrahedron 32.
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Abstract—1,3,6-Trihydroxy-7-methoxy-8-(3,7-dimethyl-2,6-octadienylxanthone has been isolated from the stems
of Garcinia cowa.

Although a 3-methyl-2-buteny! (prenyl) substituent has  Guttiferae and Moraceae, xanthones containing an un-
been found in a number of xanthones from the families modified 3,7-dimethyl-2,6-octadienyl (geranyl) side-chain



