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Sweden. Previous work. Isolation of aromatin, 
aromaticin, mexicanin I and helenalin from H. 
aromaticurn [l]. Isolation of helenalin from 
several species of the Compositae family [Z], its 
structure [3] ; stereostructure [4] ; X-ray deter- 
mination of bromohelenalin [S]. Isolation of lini- 
folin A from H. linijblium Rydb. [6]; its struc- 
ture [6] ; stereostructure [7]. 

Present work. From the above-ground flower- 
ing part a lactonic fraction was isolated according 
to the previously described procedure [S]. The 
fraction gave, on chromatography on silica gel, 
linifolin A, mp 197-199”, [a];’ +3@4” (MeOH), 
C1,HZ005 (M+ at m/e 304. Found: C, 66.87; 
H, 655. Calc: C, 67,09; H, 6.62x,), IR (CHCI,): 
1760, 1712, 1661, 1154cm-‘; CD (MeOH): 
h 33R - 1.81,h276 +O; Acz2s +26.07; hz,s +O; 
h 208 - 16.33, identical (mp, IR, [a&, MS and 
PMR) with the described data of linifolin 
A [7]. From further fractions helenalin was iso- 
lated, mp 159-161”, [x1$” - 7@0” (MeOH), 
C1gH1804 (M+ at m/e 262. Found: C, 68.41; 
H, 7.09. Calc: C, 68.68; H, 6.92%) IR (CHCl,): 
3610, 3500, 1764, 1705, 1658, 1156cm-‘. CD 
(MeOH): &Eg26 -1.80; k283 -044; h240 - 
3.02; h 23 1 + 0; h2 1 8 + 4.3 1, identical (mp, mmp, 
IR, Cal,,, MS and PMR) with an authentic 
sample. 

Some South-American species of Helenium 
differ from North-American representatives of 
this genus only by minor morphological char- 
acters of the flower heads, but not always in their 
chemical components. It is of interest, therefore, 
that the detected linifolin A and helenalin are 

characteristic of H. linijdium Rydb. [6] from 
Texas and other North-American species [2]. It 
is also noteworthy that mexicanin I, aromatin 
and aromaticin which have been isolated from 
H. aromaticum of Chilean origin [l] were not 
detected in the plants of the same species culti- 
vated in Poland. (Sheets of H. aromaticum from 
Poland were compared with those of H. aromati- 
cum of Chilean origin which are deposited in the 
Herbarium of the National Museum in Prague 
and were found identical in all respects.) How- 
ever, the separation of South-American Helenium 
taxa to an independent genus, Cephalophora Cav. 
[e.g. Cephalophora aromatica (Hook) Schrader] 
does not seem to be substantiated. On the con- 
trary , the incorporation of H. aromaticurn in the 
section Cephalophora (Cav.) Hoffmann, seems suf- 
ficient to us for the accentuation of the slightly 
different organisation of the flower heads. 
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Monogalactosyl diglyceride, digalactosyl di- glyceroglycolipids occurring in plant kingdom. 
glyceride, sulfoquinovosyl diglyceride and trigalac- Although structures of the former three were well 
tosyl diglyceride (TGD) are known to be the main clarified [ 1,2], that of TGD has not conclusively 
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been established yet. The present report describes 
the isolation, identification and chemical structure 
of TGD in pumpkin. 

The glycolipid fraction from pumpkin gave 

a single spot (Rr 0.50) on TLC with 
CHCI, -MeOH-H,O (65:25:4) on silica gel G. 
The similarity of the IR spectrum of the lipid to 
those [3 51 of monogalactosyl diglyceride and 
digalactosyl diglyceride together with the strong 
absorption at 1070 cm- ’ for alcoholic C -0 result- 
ing from sugar suggested that the lipid was a 
higher homologue of glyceroglycolipids. The 
molar ratio of glycerol [6] (6.X”). ester [7] (480’,,) 
and sugar [S] (45.2”;,) in the lipid was quite close 
to calculated values for linolenyl-linoleyl-trigalac- 
tosyl-glycerol (I : 2: 3). TGD. 

The TGD was saponified and the component 
fatty acids were analyzed by GLC. Linolenic 
(60.0”,,) and linoleic (36,7v,J acids were predomi- 
nant. Webster and Chang [9] reported that 
spinach TGD was rich in linolenic acid. When the 
methyl glycosides obtained by methanolysis of 
deacylated TGD were analyzed by GLC, galactose 
was found to be the predominant component, as 
found for TGD in spinach [9] and potato [lo]. 
Partial hydrolysates of deacylated TGD gave four 
spots by PC, corresponding to glycerol. galactose, 
monogalactosyl glycerol and digalactosyl (DG) 
glycerol, indicating that the deacylated lipid was 
trigalactosyl (TG) glycerol. with a third galactose 
linked to the terminal galactose moiety of DG-gly- 
cerol. 

Treatment of TG-glycerol with r-galactosidase 
produced galactose and DG-glycerol. whereas /j- 
galactosidase had no effect showing the terminal 
galactose unit of TGD had the x-configuration. 
When methyl glycosides obtained from ethanolysis 
of methylated TGD were analyzed by GLC. peaks 
for methyl-2,3.4,6-tetramethylgalactosidc and 
methyl-2.3.4-trimethylgalactoside were the major 
products. with trace amounts of methyl-?.3.6-tri- 
methylgalactoside. These results together with in- 
formation in the literature [3, 11, I?]> shows that 
TGD from pumpkin is 1 .2-diacyl-3-O-[r-l+galac- 
topyranosyl-( I I---f 6’)~0-x-o-galactopyranosyl-( 1 ‘+ 

6’)-0-j?-D-galactopyranosyll-sn-glycerol. 

EXPERIMEKTN. 

I.whtim of 7GD. Matured mesocarp of fresh pumpkln 
(C’ucurhirtr mu.\-iintr. var. Ebisu) was homogenixd and extracted 
with CHCl,-MeOH (2: I) [ 131 to obtain total lipid (O~XX”,,). 

This was chromatographed on bilicic acid column [I?] \\ith 

CHCI,. Me,CO and McOH to be divided into fractions of neu- 
tral liplds. glycolipids and phospholipids. Crude TGD. 

obtained from rcchroniatograph) of the glycolipid fraction b\ lth 

CHCI,-MelCO [IS]. wan purified hv preparati\c TLC [ 161. 
Dcwc~~/urio~~ of ‘I‘GD. Xi-D was trca;cd with 0.4 N Na-OH at 

37 for 2 hr 1171. The mixture v,as acidified (pH 2.0) and 

extracted with hexane. T-hc cutracta Here hkdrolqxd with .i”,, 
HCI in McOH and the resulting tiitt! acid mcthy,I cstcrh. \\crc 
anal~xd h\ GLC I I8 I The residual nhasc after c\traction \\;,s 
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Plant. Dilleniu irdica Linn is an evergreen tree 
native to India. Uses. Its bark and leaves are astr- 
ingent [l]. Previous work. On trunk bark [Z], on 
leaves [3]. 

Present work. Air-dried powdered stem-bark 
was successively extracted with light petrol, CHCl, 
and MeOH. Light petrol extract was dried and 
separated into neutral and acidic fractions by the 
usual method. The neutral fraction on repeated 
chromatography on SiOz column afforded betu- 
linaldehyde, m.p. 1999200” [XI:” + 28”,t betulin, 
m.p. 254-255” [rx];’ + 22”, Lupeol, m.p. 211-212” 
[z];’ + 27”, sitosterol, m.p. 137” [r];* - 36” and 
the acidic fraction yielded only betulinic acid, m.p. 
305-306” [XI;’ + 6.35”. These compounds were 
identified by comparison with authentic samples 
(m.m.p., co-TLC, superimposable IR). The isola- 
tion of betulinic acid, betulinaldehyde, betulin and 
lupeol showed a remarkable biogenetic sequence 
rarely encountered in a plant source. The CHCl, 
extract yielded only betulinic acid and betulin. 

The dried MeOH extract was re-extracted with 
CHC13 to remove nonglycosides and the mixture 
of glycosides, which could not be separated on 
SiOz, was hydrolysed with ..6% methanolic HCl. 
The only sugar identified was. D-glucose (PC). The 
aglycone fraction was separated into acidic and 
neutral parts. The acidic part yielded only betu- 
linic acid, and the neutral part, on column chro- 
matography on SiO,, afforded sitosterol, betulin, 

* Presented at Annual Convention of Chemists (India) 
December 23-30. 1973. 

t Unless otherwise stated, all [a]” values are in CHCl,. 

hydroxylactone B of betulinic acid [4] along with 
the flavonol myricetin, m.p. 358-360”, acetate, m.p. 
214-216” and identified by comparison with an 
authentic sample (m.m.p., Co-TLC, superimpos- 
able IR, UV). Hydroxylactone B was most prob- 
ably an artefact formed by influence of acid on 
betulinic acid. 

Besides this series of known compounds 
C,H,: CHCl, (4: 1) eluate from the chromatogram 
yielded a triterpene (+ ve Liebermann-Burchard 
test -ve, C(NO,),) m.p. 325” (d), [%I$’ + 63.4”. 
C3,,H4803 (Found: C, 78.45; H, 10.42%; Calc. for 
C3,,H4803, C, 78.89; H, 1@59%) MW 456 by MS. 
Acetate m.p. 319-320” [r];’ + 82.1”. IR, 
1754 cm- ’ (5-membered la&one) and 
(hydroxyl), This 
lactone was from hydroxylactone and 
B by comparison with authentic [4]. 

On oxidation with Jone’s gave a keto 
compound, m.p. 328-330” 70”; 1689 
and ‘. ketone gave a positive Zim- 
merman’s reduced back to ori- 

with NaBH, the fl 
conformation C-3. Studies its 
MS pattern [S] peak M - 43 unit 
for NMR spectra [6] and also bio- 
genetic ground, indicated the compound 
the lupane series. It identical with dihyd- 

[7] or dihydrolactone pro- 

acid [S]. 
The was reduced give 

a trio1 m.p. 280-281” [XI:,’ + 


