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Oxldatlon with Jones’ reagent gave the correspondmg ketone 
m the ‘HNMR spectrum of which H-l and H-2 appeared as 1 
doublets S5 60 (d, H-2, .I = 4 Hz), 3 70 (d, H-l) Acetylatlon with 2 
pyndme-AczO produced no change 

Another fraction gave EP 2, not obtamed quite pure 3 
(‘HNMR Identical unth the spectrum of a pa&ally synthetic 4 
sample [a]), whde a third gave E P 3, apparently pure but not 5 
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Abstract-The A’- and As-sterol fractions were isolated from the unsaponlfiable matter of ripe, an dned,chestnut seed 
The A’-sterol fraction amounted to 18 4 % and the As-sterol fraction amounted to 8 2 % of the unsa~omfiable matter In 
the A’-sterol frachon three components were identified as A’campesterol, a-spmasterol and A -stlgmastenol One 
component was probably A59 ’ -stlgmastadlenol and five components remamed unidentified A’-stlgmastenol and a- 
spmasterol were the maJor components and amounted to 74 8 % of the fraction In the A’-sterol fraction at least ten 
components were found Five of them were identified as cholesterol, campesterol, sttgmasterol, sltosterol and A4- 
stigmasten-3-one Sttgmasterol and sltosterol amounted to 73 6 y0 of the fraction 

One of the first important results obtained m the mvestt- 
gatlon of the constttutlon of horse chestnut was the 
lsolatlon of escme present in the rmxture of acylated 
trtterpene glycosldes of the @mum type [l, 21 
Flavonold glycostdes were ldenttied later [3-6]. Fledler 
and Hlldebrand [7] isolated adenme, adenosme, guanme 
and urn acid Damm [S] tdenttied filogumone in horse 
chestnut seed and Haenel [9] identified vnamm B com- 

Sterol nomenclature used m this paper cholesterol = cholest- 
5en-3b-ol, campesterol = (24R)-24-methylcholest-5-en-3&ol, 
stlgmasterol = (24S)-24-ethylcholest-5,22~en-38-ol, A’campe- 
sterol = (24R)-24-methylcholest-7-en-3B_ol sltosterol = (24R)- 
24ethylcholest-5-en-38_ol, K-SpllUlStWOl = (24*24&yl- 
cholest-7,22-dlen-3@1, As ’ -stlgmastadlenol = (24R)-24-ethyl- 
cholest-5,7&en-3@-ol, A*-sfigmasten-3-one = (24R)-ethyI- 
cholest&en-3-one, A’-stlgmastenol = (24R)-Zdethylcholest-7- 
en-38-01 

plex, methlonme and hohne Wmdaus and Bock [lo] first 
isolated a mixture of sterols m which they ldentfied 
provnanun D in less than 2 % of the nuxture, and Allan 
and coworkers [ 111 succeeded m nolatmg a-spmasterol, 
butyrospermol, fndehn, taraxasterol and trracontane The 
unsapomfiable constituents of horse chestnut 011 re- 
mained largely umdentdied, and although they constitute 
only a very small part of the 011(2-3 “/,), they comptlse of 
sterols, Cmethylsterols, tnterpenes and ahphatlc alcohols, 
vitamins, hydrocarbons, pigments, etc Recently the com- 
position of the sterol fractions of some vegetable oils have 
been analysed A’-Sterols, such a stlgmasterol, campes- 
terol, sttosterol and A’-avenasterol were found to be the 
maJor components of most vegetable ads, while m the A’- 
sterol fractions a-spmasterol and A’-stlgmastenol mostly 
predommated [l-6] In the present study the sterol 
fraction obtamed from a npe seed dned m au was 
mvestlgated by GC/MS The A’-sterol fraction amounted 
to 17 % of the unsapomfiable matter which 1s 0 01% of the 
dry weight of the seed On the basis of methylene mdtces 
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and mass spectra of the free sterols and their TMB- 
derlvatlves three components were identified as A’- 
campesterol, a-spmasterol and A7-stlgmastenol [12-161 
Five components remained unldenttied On the basks of 
the mass spectrum of the TMB-denvatlve one component 
was ldentdied as A53 7-stlgmastadrenol Quahtatlve and 
quantltatlve composltlons of the A’-sterol fraction are 
given m Table 1 

It was dned man until the moisture content had decreased to less 
than 10% 

OJ extructlon Horse chestnut seed was extracted twice with 
30 ml petrol under reflex for 30 mm The seeds were filtered off, 
the solvent removed by dlstdlatlon and the residue dried for 24 hr 
m a deswtor over cone H1S04 

The A5-sterol fraction amounted to 6 5% of the 
unsapomfiable matter which IS 0004% of the seed At 
least ten components were found by GLC On the basis of 
methylene indices and mass spectra of the free sterols and 
their ThB-derrvatlves five of them were ldenttied as 
cholesterol, campesterol, stlgmasterol, sltosterol and A4- 
stigmasten-3-one [17,18] The last compound IS possibly 
produced by enzymatic oxldatlon [ 19,203 The action of 
cholesterol oxldase on 3@-hydroxyd’-steroids yields, for 
example, A’-Iketo steroids [21] The composition of the 
As-sterol fraction IS given m Table 2 

Saponrficot~on The orl(lO0 g) m 1 I alcohohc 10 N KOH were 
refluxed for 1 hr under N, The reaction nuxture was dduted wth 
2 I of HZ0 and the unsapomfiables were extracted wth one 1 I 
portion and three 800 ml potions of Et20 The Et20 extracts 
were combmed, washed x 3 with HZ0 and dried over dry 
Na2S04, and the Et,0 removed by evaporation under N, 

EXPERIMENTAL 

7?un-layer chromutogruphy The unsapondiables were frac- 
tionated on alkaline mod&d s&a gel G (30g srbca gel + 65 ml 
0 2 N KOH) developed with a hexane-Et20 (1 1) for 1 hr The 
plate was sprayed with 0 2 % 2,7_dlchlorofluoresn soln m 
EtOH, and the bands were observed under UV light Six zones 
were marked under UV bght (254 nm) and then scraped off, and 
quantltattvely extracted with Et,0 The R, values for the zones 
were as follows A7-sterols R, = 0 16, A5-sterols R, = 023, 4- 
monomethylsterols R, = 0 35, 4J-dunethylsterols R, = 0 42, 
tocopherols R, = 0 58 and hydrocarbons Rf = 0 98 

Plant mutenal Horse chestnut ongnated from the dlstnct of Gas-lzqd chromcltogrophy GLC was on a glass capdlary 
Leskovac (Yugoslavia) Ripe seed was obtamed from horse column (30 m x 0 3 mm ID)coated wth OV-101, programmed at 
chestnut which had been picked m the second half of September 2”/nun from 160 to 300”, Hnth Hz as the tamer gas, and with a 

Table 1 CornposItIon of the A7-sterol fraction of horse chestnut 

Gc Percentage 

peak Methylene composition of 
no Compound MW index the fraction 

1 A7-Campesterol 400 31,76 09 
2 Umdentdied 414 31,88 12 
3 Umdentdied - - tr 
4 a-Spmasterol 412 32,28 264 
5 As.‘-Stlgmastadrenol 412 32,59 tr 
6 Umdentlfied - - - 

7 A’-Stlgmastenol 412 32,90 654 
8 Umdentdied 414 33,03 53 
9 Umdenttied - 33,28 07 

tr, Trace 

Table 2 Composition of the As-sterol fraction of horse chestnut 

GC 

peak 
no Compound 

Percentage 
Methylene composition of 

MW Index the f-on 

1 Cholesterol 386 30,37 tr 
2 Umdenttfied - 30.83 tr 
3 Campesterol 400 31,41 20 
4 Stlgmasterol 412 31,75 187 
5 Umdentlfied 414 32,14 46 
6 Sltosterol 414 32,37 599 
7 Umdenttied - 32,54 02 
8 Umdenttied 414 32,61 02 
9 A4-Stigmasten-3-one 412 32,89 33 
10 Umdentlfied 426 34,56 99 

tr, Trace 
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flame zonzzatzon detector Peak area percentages of each chro- 
matogram were calculated by approxzmatzng the total area to 
100x, by the use of an electronzc integrator (Spectra Physics 
Auto Lab System) Retention zndzces were determined uszng n- 
alkanes (C26-C36) at an znztzal temp of 160” programmed at 
2”/mzn The sterols were analysed as free alcohols and TMSz- 
derzvatzves TMSz ethers were prepared zn the usual manner 

Combmed gas chromatography mass spectrometry The analyses 
were performed on a Vanan 3 700 gas chroznatograph-mass 
spectrometer (MAT 312) combznatzon, equipped wzth a MAT 
200 computer system 

Authentzc materzals A sterol fraction conszstzng of campes- 
terol, stzgmasterol and sztosterol was supplzed by the Rzken 
Vztamzn 011 Co, Tokyo, Japan Cholesterol was suppbed by 
Fluka AG, Buch SG, and brasszcasterol was supplzed by Prof T 
Matsumoto (College of Science and Technology, Nzhon 
Unzverszty, Japan) 

Acknowledgements-Tlus work was supported by the Republic 
Assoczatzon of Science, SR Serbia, Yugoslavza We are very 
grateful to Prof G Spzteller from the Unzverszty of Bayreuth, 
F R G for dzscusszons and for enabling us to perform GC/MS 
analyses zn hzs laboratorzes 

REFERENCES 

1 Rzzzusch, H (1956) Pharmazze 7,475 
2 Rzmzsch, H (1956) Planta Med S/6, 184 

8 
9 

10 

11 

12 
13 

14 
15 
16 

17 

18 

19 
20 
21 

Wagner, J (1960) Naturwzssetzseha&z 47, 158 
Wagner, J (1961) Naturwtssensch@en 48, 54 
Wagner, J (1968) Ar.mezmtttel For&z 18 1031 
Wagner, J (1964) Hoppe-Seylers’ Z Physwl Gem. 335,232 
Fzdler, U and Hzlderbrazzd, G (1955) Arznezmzttel Forsch 5, 
447 
Damm, H (1938) Z Yztamzrlforsch g, 248 
Haenel, H (1954) Pharmazze 9,489 
Wzndaus, A and Bock, F (1937) Hoppe-Seylers’ Z Physlol 
Chem 250,258 
Allan, G G , McLean, J and Thomson, J B (1962) Arch 
Pharm 295,865 
Dzekmazz, J and DJerassz, C (1967) J Org Chenz 32, 1005 
Nes, W R , Krevztz, K , Joseph, J , Nes, N D , Hams, B and 
Gibbons, G F (1977) Lpufs 12, 511 
Sucrow, W and Rezmerders, A (1968) Z Naturforch 23,42 
Itoh, T , Tamura, T and Matsumoto, T (1974) Lzpzds 9,173 
Jeong, T M , Ithoh, T , Tazzzura, T and Matsuzzzoto, T (1974) 
Lzpzds 9, 921 
JovanovzC, J and Bastzd, M (1979) Bull Sot Chzm Beograd 
44,313 
Stenhagen, E , Abrahazzzson, S and MC Lafferty, F W (1974) 
Regzstry of Mass Spectral Data, Vol 4, p 2553 Wiley, New 
York 
Hammerschzzzzdt, F J (1974) Ph D Thesis, GBttzngen 1974 
Bastzt, M (1978) Ph D Thesis, Beograd 1978 
Smith, A G and Brooks, C J W (1976) Bzomed Mass 
Spectrom 3, 81 

Phyrochemutry, Vol 23, No II, pp 2679-2681, 1984 
Pnnted m Great Bntam 

0031~9422/84 $300+0 00 
Q 1984 Pcrgamon Press Ltd 

QUAESITOL, A PHENOL FROM GARCINIA QUAEsl7” 

A A LESLIE GUNATILAKA, H T BADRA SRIYANI and SUBRAMANIAM SOTHEESWARAN* 

Department of Chemistry, Unzverszty of Peradenzya, Peradenzya, Srz Lanka 

(Reczsed recerbed 6 Aprzl 1984) 

Key Word Izzdex--Garcznza quaewa, Guttzferae, bark, hezmonzonzc acid, quaesztol, a-spznasterol 

Abstract-The petrol extractzves of the bark of Garcznza quaeszta gave hermonzonzc aczd, zts decarboxylated product 
and a new phenol, quaesztol 

Bark extractzves of Garcznta quaeszta were chemzcally 
investigated by us [l] and we reported the zsolatzon of 
hezmomonzc acid (1) and zts decarboxylated product (2) 
We now report the characterzsatzon of the most polar 
pigment, quaesztol (3), zsolated from the hot petrol 
extractzves of G quaeszta 

Quaesztol (3) had a molecular formula of CJ+,Hq405 
(hzgh resolutzon mass spectrum) The zH NMR spectrum 
showed the presence of the following signals (a) 61 75, 
165 and 1 55 (seven methyl groups of the type Me-C=), 

*To whom correspondence should be addressed 

(b) 1 90 (two pazrs of allylzc protons), (c) 3 10-3 40 (szx 
benzylzc protons of the type ArCH,CH=), (d) 3 70 (one 
methoxyl group), (e) 4 98-5 20 (four olefinzc protons), (f) 
5 90 (two aromatzc protons) and (g) 6 30 (one aroznatzc 
proton) These data indicate the presence of two zsoprenyl 
and one geranyl szde chains as zn 1 Acetylatzon of 3 wzth 
acetic anhydrzde-pyrzdzne gave a tnacetate showzng the 
presence. of three phenolzc hydroxyl groups The mass 
fragmentatzon of 3 (Fzg 1) showed szgmficazzt fragments 
at m/z 465,464,397,396,327 and 175 The fragments at 
m/z 327 for 3 and for 1 isolated from the same source 
shows that both have zdentzcal nng A substztutzon The 
methoxyl group, the geranyl and zsoprenyl chazns of 
quaesztol should therefore be orzented zn rzng A The 


