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dimethoxy-2,3.5,6-tetrachlorobenzene.

Plant. Mycena megaspora Kauffman =
Mycena permixta (Britzelm) Sacc. CBS 363-50.
Previous work. Drosophilin A (4-methoxy-
2.3,5,6-tetrachlorophenol) from Psathyrella sub -
atrata (Batsch ex Fr.) Gill. = Drosophila subat-
rata (Batsch ex Fr.) Quél[l]. Drosophilin A
O-methyl ether from Fomes fastuosus (Lév.)
Cooke[2] and from Phellinus .robinae (Murrill)
A. Ames = Fomes robinae (Murrill) Sacc. et D.
Sace. {3, 4].

Present work. The presence of long white
crystalline needles was observed in 6-10 months
old cultures of Mycena megaspora grown on
malt agar slants. About 1 mg of crystals was
collected and purified by recrystallisation from
acetone; mp 162-163°. The compound in EtOH
showed aromatic absorptions in UV: An.. 209,
225sh, 236sh 286 and 294 nm. The MS revealed
molecular ion peaks characteristic for a sub-
stance with 4 Cl atoms: MW found; 273-91529.
Calc. for CeHoCLO-: 273-91219 for “Cl. Frag-

mentation pattern identical with that of drosophi-
lin A O-methyl ether[5]. The identity of the two
compounds was confirmed by comparison of the
natural sample (mmp, UV, IR[4])) with the
synthetic one, prepared by methylation of
tetrachlorohydroquinone with Mel and NaOMe
in MeOH according to the method described[6]
for the preparation of catenarin-6-methyl ether.

Acknowledgements —The author thanks Mr. H. J. Roeymans
for his technical assistance and Mr, C. Versluys, Analytical
Laboratory, State University of Utrecht, for measuring the
MS.

REFERENCES

. Anchel, M. (1952) J. Am. Chem. Soc. 74, 2943,
. Singh, P. and Rangaswami, S. (1966) Tetrahedron Letters
1229,
3. Butruille, D. and Dominguez, X. A. (1972) Tetrahedron
Letters 211.
4. Dominguez, X. A., Butruille, D., Gomez Parra, F. and
Reyes, C. (1972) Anales Quim. 68, 917.
5. Butruille, D., Dominguez, X. A. and Teller, G. (1973) Org.
Mass Spectrometry 7, 119,
6. Anslow, W. K. and Raistrick, H. (1940) Biochem. J. 34.
1124,

1D —

Phytockemistry, 1975, Vol 14, pp. 2506-2507. Pergamon Press. Printed in England.

SULPHATE ESTERS OF CAFFEYL- AND
p-COUMARYLGLUCOSE IN FERNS

GiLLIAN Cooprer-DRIVER and T. SwaAIN

A.R.C. Biochemical Laboratory, Royal Botanic Gardens, Kew, England

{Received 25 April 1975)

Key Word Index-— Adiantum spp.; Adiantaccae: Preridium aquilinum; Dennstaedtiaceae; sulphate esters of caf-

fevl- and p-coumarylglucosc.

Plants and sources. Adiantum species (listed
below) from the living or herbarium collections
of the Royal Botanic Gardens, Kew, and Pteri-
dium aguilimm L. (Kuhn) from 17 locations
throughout the world. Voucher specimens are
held in the Herbarium at Kew. Previous work.
Many ferns, including Adiantum species and P.
aquilinum, have been shown to contain hydroxy-
cinnamic acids [1,2] and related flavonoid com-
pounds {1-5]. Plant part examined. Fronds (pin-

nae) from both fresh and herbarium material were
examined. However, both compounds described
were actually isolated from freshly harvested
fronds. Present work. The fronds were extracted
with 80% MeOH (ca 10ml/g) and the concen-
trated extracts examined by 2-dimensional PC in
n-BuOH-HOAc-H,0 (6:1:2) and 15%, HOAc.
In 10 of the 58 species of Adiantum examined
(A. brasiliense Raddi, A. chiliense KIf., A. concin-
num HB.WIlld, A. jordani K., A. lucidum (Cav))
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Sw., A. macrophyllum Sw., A. pulverulentum L., A.
tenerum Sw., A. terminatum Kze. and A. villosum
L) and in all samples of Pteridium aquilinum,
chromatograms showed the presence, in UV light,
of a green—blue fluorescent arrow-shaped spot (A)
with relatively low mobility in organic solvents
(R, x 100 in BAW 20, Phenol 6) and high mobi-
lity in aq solvents (15% HOAc 68,81). All species
listed above (except A. concinnum) and A. tetra-
phyllum H.B.Willd. showed the presence of a 2nd
spot B), similar in shape to (4), absorbing in UV
but appearing bright-blue after fuming with
ammonia. Again, R, values were lower in organic
solvents (BAW 43, Phenol 23) than in aq solvents
(15% HOAc 73).

The 2 compounds were isolated (A from P.
aquilinum and B from A. pulverulentum) and puri-
fied by conventional thick PC and TLC [6,7].
Both A and B were found to be highly mobile on
Whatman No. 3 paper electrophoretically at pH
2-2, using HCOOH-HOAc buffer [8] (mobility
of A and B relative to tartaric acid 4-8 and 5-2
respectively), suggesting the possible presence of
sulphate or phosphate ester groups. On acid hy-
drolysis, A gave caffeic acid (PC, TLC, UV), glu-
cose (PC, TLC and aniline phosphate spray rea-
gent), and sulphate (ppte with BaCl,: no colour
with molybdate): the presence of sulphate was
confirmed, following either base (N KOH) or acid
(2N HQ}) hydrolysis of A and TLC of the pro-
ducts on cellulose in 20% 01N HCl in EtOH
using aq Na;CO(NOa,)¢ as a spray [8], by the
appearance of a white spot at R, 80. Potassium
was also detected as a yellow spot at R, 17. Under
the same conditions, B gave p-coumaric acid, glu-
cose and sulphate. To show that the sulphate was
attached to the glucose moiety, both A and B
were incubated with commercial sulphatase
(extracted from Helix pomata) [9] at pH 50, 37°
for 3 hr, and both gave the corresponding 1-glu-
cose ester (A: 1-caffeyl glucose R, x 100 BAW
52, Phenol 24, 15%, HOAc 65,80; B: 1-p-coumar-
ylglucose BAW 60, Phenol 37, 159, HOAc, 70,77),
together with caffeic or p-coumaric acids presum-
ably as the result of the presence of esterases in
the enzyme preparation [9].

UV spectra of A at various pH’s and in the
presence of AICl; and Na molybdate [10] showed
that it was a caffeyl ester with both phenolic hyd-
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roxy groups free. By the same criteria B was iden-
tified as a p-coumaryl ester with the phenolic hyd-
roxy group unsubstituted. [A(nm) max. A: Acid
245300sh,330; Neutral 245300sh,330; Base
269,3155h,373; AICly 245,300sh,338; Molyb. posi-
tive. B: Acid 314; Neutral 314; Base 362; AlCl;
314; molyb. negative].

From the above criteria A is obviously a sul-
phate ester of caffeylglucose, the sulphate prob-
ably being attached to the 6-OH group of the
sugar. Similarly B is presumably the 6'-O-sulphate
ester of p-coumarylglucose.

Sulphate esters of flavone and flavonol glyco-
sides (mainly with SO} attached to phenolic hy-
droxyl groups) have recently been shown to be
widespread in angiosperms [89,11] and, while
they appear to be restricted to families which are
herbaceous or are advanced morphologically, it
is interesting to note that they are found mainly
in plants which, like ferns, have association with
aquatic habitats {9]. None of these compounds
has been detected so far in ferns. This is the first
time that naturally occurring sulphate derivatives
of hydroxycinnamic acid glucose esters have been
isolated. Preliminary reports of these findings
have been given elsewhere [2,12] and their taxo-
nomic significance will be discussed in a future

paper.
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