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groups were shown by XH n.m.r. spectra and/or i.r. spectroscopic data-CH2OH, *C=0, -CHOH. The TH 
n.m.r. spectra of the triterpene and its acetate showed that the -CH-OH is at C-l witn 2C=0 at C-3. The mass 
spectral fragmentation of the triterpene diol and its derivatives showed that the -CH aOH is at C-28. The above 
data therefore indicate that the triterpene diol is l,28-dihydroxy-D:A-friedo-oleanan-3-one (A). This is a new 
natural product. 

In addition, the following compounds were isolated: D:A-friedo-oleanan-3-one (friedelin) (B), 28-
hydroxy-r>:A-friedo-oleanan-3-one (canophyUol) (C), 28-oxo-D:A-friedo-oleanan-3-one (Canophyllal) (D), 
2(R), 3(R)-2, 3-dimethyl-5-hydroxy-6-(3-methyl butanyl)-6-(2, 7-dimethylocta-3, 6-dienyl)-7-oxo-8-(2-carboxy-l-
phenylethyl)-2, 3. 6, 7-tetrahydro-benzo-4-pyrone (Calozeylanic acid) and 1-5, 1-7, 1-4', 11-5, 11-7, ll-4'-hexa-
hydroxy 1-3', 11-8 biflavanone (Amantoflavone). 

(A) ^ O H , H; R3 
= CHaOH 

(B) Ri = 2H; R2 
= CH 3 

(C) Ri = 2H; R2 
= CH 3OH 

(P) R* - 2 H ; R3 
- CHO 
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As a part of continuing studies of the extractives of the plant family Guttiferae, the foliar constituents of 
Calophyllum cordatc-oblongum Thw. were investigated. The light petroleum extract of the leaves had four cou-
marins, two of which have been characterised. Both had molecular formula C20H22O6. Both had similar mass 
spectral fragmentations having the base peak at m/z 327(M+-CHS). This fragmentation is typical of the com­
pounds liaving 2, 2-dimethyl-2H pyran system(l)(2) The presence of the following protons were confirmed from 

o 
the >H n.m.r. data: - C H = CH(J=10Hz): Cgg-C =CH;-CH-OH;2xCH 3-CH-;- c=CH=C-.Thei.r.absorp­
tion at 1735 cm-1 (}C=0)for both compounds suggested that they are coumarins. This proposal is quite reason­
able since the u.v. Spectra of both compounds were identical and were very similar to those reported for a number 
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of 5, 7-dioxygenated coumarins. Besides, both of these compounds gave the same oxidised product. The spec­
troscopic and chemical evidence show that these coumarins are 11, 12-dihydro-I2oc-hydroxy-4, 6,6,10& lloc-
pentamethyl-2H, 6H, lOH-benzo [1,2, 6; 3,4,6'; 5, 6, 6*]-tripyran-2-one (A) and ll,12-dihydro-12p-hydroxy-4, 
6, 6, 10P, Hoc -pentamethyl-2H, 6H, lOH-benzo [1, 2, 6; 3, 4, 6'; 5, 6, 6'] -tripyran-2-one (B). 
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Sodium alginate is a linear polymer of 7>manjiuronate and L-guluronate residues arranged in a block-
wie pattern. The proportions of the two units vary widely in the alginates from different species. The physical 
properties of alginates depend not only upon the composition, ie the M/G ratio, but also upon the sequence 
of uronate distribution in the polymer. It has been shown(2) that high resolution *H-NMR Spectroscopy may be 
used to determine not only the M/G ratio, but also the fractions of the four possible doublets MM, MG, GM 
and GG along the practically intact polymer chain. 

Alginates were isolated from the sodium carbonate extract(l) of four species of brown seaweeds: Cystoselra 
trinoids, Turbinaria conoides and two unidentified species of Sargassum. Partial depolymerisation (to reduce the 
viscosity of the solution) was carried out with dilute acid (30 min., 100°C, pH 3.0). The hydrolysed samples 
(10 mg) were dissolved in D aO (0.5 ml) and EPTA (3 mg) was added to each sample to prevent the interaction 
of traces of divalent cation with glycourans. *H-NMR spectra were run at 99.6 MHz on a JOEL-FX100 NMR 
spectrometer operating in the Fourier-transform mode. The spectra were recorded at 90°C. 

Results (see Table) show that all four alginate samples analysed contain more guluronate than mannu-
ronate residues. The doublet frequencies indicate that the polymer is composed of fairly long G blocks and 
shorter M blocks, and that the alternate MG and GM character is very small. 
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