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GLUCOSINOLATES OF EGYPTIAN CAPPARIS SPECIES 

Z F. AHMED);E, A M RIZK, F M HAMMOUDA and M M SEIF EL-NASR 
Pharmaceutical Sciences Laboratory, National Research Centre, Dokk~, C&o, UAR 

(Received 3 November 1970, m rewed form 20 May 1971) 

Abstract-Capparts ovata var palaestma Zoh , C spmosa var aegyptza Bolss and C spmosa var desert1 
Zoh , were mvestlgated for glucosmolates Glucolberm, glucocapparm, smlgnn, glucocleomm, glucocapan- 
guhn, glucobrasslcm and neoglucobrasslcm, m ad&tlon to two others, were isolated Four of these VIZ 
glucolberm, smlgrm, glucobrasslcm and neoglucobrasslcm were detected for the first time m Capparrs 
species ComparaWe chromatographlc analyses of the glucosmolates of the plants examined revealed 
qualitative differences 

INTRODUCTION 

AN EXTENSIVE study of the glucosmolates of many Capparz~ species, although not including 
any from Egypt, has been carried out l--7 Glucocapparm represents the most common 
glucosmolate occurring m Capparzs species Brown and Stuart6 stated that dried leaves of 
C frexuosa L , collected m Jamaica contained both glucocapparm and gluconorcappasalin 
However, m a recent work, Gmelm and KJaer7 identified the glucosmolate of C Jlexuosu, 
collected m Columbia, as benzyl-glucosmolate, a common constituent of Cruczferae and 
other famdles,8 this discrepancy, may be due to differences m the material collected m 
Columbia and Jamaica 

According to TZickholm,g the genus Capparis IS represented in Egypt by 3 species and 
4 varieties, however a recent revlslon1° recognizes 4 species and 2 varletles A study of the 
carbohydrates, lipids and flavonolds of the Egyptian Capparzs species did not reveal any 
qualitative differences l1 This work alms to give a comparative picture of the glucosmo- 
lates of certain Egyptian Capparzs speczes (C ovucu var palaestzna Zoh , C spznosu var. 
aegyptuz (Lam ) Bolss and C spznosa var deserti Zoh ) to help m defining then debatable 
taxonomic status 

RESULTS AND DISCUSSION 

The procedures used for the preparation of the glucosmolates include lead acetate 
preclpltatlon as well as purification on both alumma and cellulose columns.12 Treatment 
of the 70% methanohc extract with activated charcoal, followed by removal of rutm, 
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clarified the solution and resulted m a better separation of the glucosmolates by paper 
chromatography Though the three procedures gave the same quahtatlve picture, extraction 
of the plants with methanol (70%) proved to be simple and e&lent 

The results obtained from both paper and TLC techmques showed that paper chromato- 
graphy using n-BuOH-EtOH-H,O (4 1 4)3 and applymg the descending technique for 
3 developments gave the best separation and the number of components detected were more 
than those detected by TLC usmg different solvents 13*14 

The 9 glucosmolates of the studled species (Fig 1) were isolated by preparative paper 
chromatography Some constituents viz glucolberm, glucocapparm and glucobrasslcm 
were isolated m sufficient amounts to permit adequate exammatlon, while others were 
obtainable m minute amounts ond their ldentlficatlon was based on chromatographlc data 
of the glucosmolates and the thlourea adducts of then correspondmg zsothlocyanates 
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FIG 1 DESCENDING PAPER CHROMATOGRAM OF 
THE GLUCOSINOLATES OF CapparlS SPECIES 

Solvent BuOH-EtOH-Hz0 (4 1 4, 3 develop- 
ments) Spraymg reagent Ammoniacal AgNOs- 
X 1, Glucosmolate nuxture of C ovata var 
palaestma (New Valley) X 2, C spmosa var 
aegyptra (Wad1 El-Rashrash) X 3, C spmosa 
var aegyptra (Wad1 Hof) X 4, C sprnosa var 
desert1 (El-Sollum) Gtb glucolberm, Sg SIIII- 
grm, Gtp glucotropaeohn, Gcp glucocapparm, 
Sn smalbm, Gbr glucobrasslcm 

Xi x2 x3 x4 

Ghcosznolate No I 

It was obtained m small amounts and Its identity was proved through the detection of 
glucose and sulphate ions m both Its enzymlc and acid hydrolysates as well as the detection 
of the liberated hydroxylamme m Its acid hydrolysate 

Glucosznolates Nos II and III 

These components were identified as glucolberm and glucocapparm The melting point 
of the glucosmolates and/or then tetraacetate derlvatlves as well as then-R, values (relattve 

I3 H WAGNER, L HORHAMMER and H NUFFR, Armezmrttel-Forsch 15,433 (1965) 
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TABLE 1 THE Rs VALUES OF THE ISOLATED GLIJCOSINOLATES AND AVAILABLE AUTI-IJZNTIC REFmNCES 

Glucosmolate 
A 

Paper Chromatography TLC 

B C D E F 

I 0 11 021 022 0 26 0 18 0 18 
II 0 21 0 34 0 36 043 0 31 0 36 
III 0 26 0 36 047 045 0 54 0 58 
IV 0 57 0 61 0 59 0 75 0 73 0 72 
:I 0 100 63 0 100 72 0 100 85 0 100 74 0 100 83 0 100 80 

%I 101 100 081 105 094 104 0 108 95 064 172 1 72 

IX 123 1 27 
Glucotropaeohn 100 100 100 100 100 100 
Glucolberm 0 21 0 34 0 36 043 031 036 
Glucocapparm 0 26 0 36 047 045 0 54 058 
Sln1grln 0 57 061 0 59 0 75 0 73 0 72 
Smalbm 0 12 0 58 0 67 0 78 0 93 
Glucobrasslcm 100 100 100 100 100 100 

Solvents A, BuOH-EtOH-Hz0 (4 1 4), B, BuOH-HOAc-Hz0 (4 1 5)) C, BuOH-HOAC-Hz0 (4 * l-3), 
D, (4 1 2), E, BuOH-pyridme-Hz0 (6 4 3), F, BuOH-PrOH-HOAc-Hz0 (3 1 1 :l) 

to glucotropaeolm) m different solvent systems were m accordance with those reported 
(Table 1) Moreover, myrosinase hydrolyszs 1s followed by treatment of the correspondmg 
zsothzocyanates with methanohc ammonza afforded the expected thzourea derivatives 
(rberm throurea and methyl thlourea respectively) 

Glucosznolate No IV 
The component No. IV, obtamed m small quantztles, was rdenttfied as szmgrm by paper 

chromatography as well as by the preparation of the ally1 thzourea. 

Glucosznolate No V 
It was identified as glucocleomm by paper chromatography (Table l), and by enzymrc 

hydrolysis and extractron of the nonvolatzle isothzocyanate (cleomm) with ether. The W 
spectrum of the zsothzocyanate and the slnft produced m the alkaline media agreed wzth 
those reported for cleomm 

Glucosznolate No. VI 
The component No. VI was identified as glucobrassicm by zts R, m different solvents, 

by Sprmc’s reagent (which showed zts mdohc nature) as well as through the rdentlficatron 
(TLC) of the two mdole components, VIZ 3-hydroxymethyhndole and 3,3’-dnndolylmethane 
produced m zts myrosmase hydrolysate The UV spectrum of the glucosmolate 1s zdentzcal 
with that of glucobrasszcm The zdentzty of the prepared tetramethyl ammonmm (IY’MA) 
salt with an authentic sample (m p , m m p , IR) confirmed its rdentzty 

Glucosznolate No VII 
The component No VII, obtamed m small quantztles, was identified as glucocapangulm 

by paper chromatography of the glucosmolate and its correspondmg throurea derzvatlve. 
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Glucosmolate No VIII 
The component No VIII of C spmosa var aegyptza and var. desertl, though had the 

same R, and colour as glucobrasslcm (VI) upon spraying with ammomacal silver nitrate 
or copper sulphate, yet did not react with the specific mdole reagent It was isolated by 
preparative paper chromatography and proved by enzymlc and acid hydrolysis to be a 
glucosmolate of the normal type The failure of this glucosmolate to give the specific colour 
of mdoles, the m p of its TMA salt exclude the posslbrhty of bemg glucobrasslcm 

Glucosrnolate No IX 
This component IS detected only m C spznosa var desertz and Identified by paper chro- 

matography as neoglucobrasslcm 
This 1s the first time that glucolberm, smlgrm, glucobrasslcm and neoglucobrasslcm, 

have been found m the genus Capparu, though Sharaudolf l 5 showed chromatographlcally 
the presence of two mdole glucosmolates (glucobrassmn and neoglucobrasacm) m etlolated 
seedlings of Cleome species and Gynandropszs species (Capparzdaceae) Gmelm and KJaer’ 
recently reported the presence of benzyl glucosmolate m some Cappurls species and claimed 
this to be the first record of an aromatic glucosmolate m the family Capparrdaceae 

Of the seven glucosmolate components detected m C ovata var palaestma SIX vu 
glucosmolate No I, glucolberm, glucocapparm, smlgrm, glucocleomm and glucocapan- 
gulm, were detected wlthout exception m the other species studied Moreover, the detection 
of glucobrasslcm m only C ovata var palaestma and neoglucobrasslcm in only C ovata 
var desertr, as well as the absence of both mdohc glucosmolates m C spznosa var aegyptra 
(collected from two localltles), emphasizing the quahtatlve difference of the glucosmolates 
m the studied species, agreed with the latest taxonomlc classlficatlon’0 of the Egyptian 
Capparls species, mtroducmg a new species (ovata) and a new variety (deserti) 

EXPERIMENTAL 
PIant material Capparrs ovata var palaestrna Zoh was collected from Dakhla (New Valley), C spmosa 

var aegyptza (Lam ) Bolss from two locahtzes (Wad1 Hof and Wad1 El-Rashrash) and C spmosa var desert2 
Zoh from El-Sollum The plants were collected from its desert habitats by the end of the flowermg season 
m March and Aprd and were kindly authenticated by Dr M N Hadldy, Botany Dept , Faculty of 
Science, Cairo Umverslty 

Preparatzon of the gIucosmolates Method Z-Lead method 100 g of the defatted powdered plants were 
extracted urlth MeOH and the extract concentrated m vacua at 50” The remalmng residue was taken with 
hot Hz0 (200 ml), left at 0” for 24 hr, filtered from the precrpltated resm, treated with 10% basic lead ace- 
tate, filtered and the pale yellow filtrate was acldlfied with dd HzSO., and filtered The aq solution was 
neutralized (BaCOJ and the filtrate concentrated tn vacua at 50” (20 ml) 

Method ZZ-Column chromatography 500 g of the fresh plant was chopped and extracted urlth boding 
MeOH (contammg CaC03) The extract was concentrated in vacua at 50” to about 1 1 left to stand at room 
temp overnight, filtered from the deposlted precipitate and evaporated m vacua 1OOg of the greenish 
residue were chromatographed on acidic alumma (3 2 kg), the column was first washed with Hz0 (5 1), 
then elution was fiected by 1% KzSO, (5 1) The eluate was evaporated m vacua to dryness and the residue 
was refluxed with MeOH 22 g of the residue (obtained after evaporation of the solvent) were rechromato- 
graphed on 700 g cellulose powder (Schlelcher & Schul) and elutlon was carried out usmg the upper layer 
of the solvent system n-BuOH-EtOH-HZ0 (4 1 3) The eluate was evaporated zn vacua at 50” and the 
residue was taken with HZ0 (200 ml) 

Method ZZZ 1 0 kg of the fresh plant was chopped and extracted with bollmg MeOH (70%) The con- 
centrated extract (1 1 ), after coohng and removing of the deposited substance, was diluted wtth MeOH to 
2 1 , and boiled with activated charcoal for 15 mm The pale yellow filtrate was evaporated m vacua and 
the residue was taken m hot Hz0 (300ml) filtered and left at 0” overnight The preclpltated rutm” was 
filtered off and the filtrate contammg the glucosmolates was concentrated (40 ml) 

I5 H SCHRAUDOLF, Experrentza 21, 520 (1965) 
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Paper chromatography Whatmans No 1, usmg dtierent solvent systems,1*3* 16,if was tned and detec- 
tion of the glucosmolates was carned out by spraying with ddferent reagents4*z8 (ammomacal AgNOa 
CuS04, Spnnc’s and Prochirzka’s reagents) 

Thzrz-layer chromatography Attempts to obtain better, or even the same, separation of the glucosmolate 
components than on paper, usmg slhca gel G and tierent solvents13*z4 were unsuccessful. Vlsuahzation 
of the glucosmolates on TLC was achieved by ammomacal AgN03 as well as tnchloroacetlc acid and Fez&- 
K3Fe ((X)6 l3 

Separatzon of the glucosznolates by prepnratzve paper chromatography Sheets of Whatman No 3 MM 
were used with n-BuOH-EtOH-Hz0 (4 1 4) for 3 developments each for 18 hr The chromatogram was 
then dried and the mdlvzdual glucosmolates were cut out mto strips according to the location of mdrvzdual 
zones Each zone, obtained from about 60 chromatograms, was separately reduced to small pieces, extracted 
wzth MeOH-HZ0 (30 70) and the extract concentrated zzz uacuo at 40” 

Preparatzon of nzyrosznase Myrosmase was prepared by a modlficatlon of the procedure of Neuberg and 
Wagnerzg from Suzapzs alba and zts actwzty verdied on slmgrm 

Glucosznolate No Z Attempts to crystalhze out the small quantzty, obtained, were unsuccessful 
Aczd hydrolyszs of I 5 mg of I, was heated at 50” with 2 ml 20% HCl for 2 5 hr, then left at room temp 

overnight Glucose was detected by paper chromatography, the SO, ‘- by BaCI, and the liberated hydroxyl- 
amme by paper chromatography using MeOH- N HCl (7 3) as solvent systemZo and picry chlonde’s 
as spraymgreagent 

Gfucozberzn (II) The glucosmolate tetraacetate K salt was prepared m the usual manner (AcZO and 
pyruhne at room temp for 48 hr) and had m p 145-147” (Lit Z1 145-147”) 

Enzyme hvdrolvsu of11 About 10 ma of II. dissolved m 5 ml H,O. after addma few crystals of ascorbic 
acid and buffermg at pH 5 6, was treat&l w& 2 mg of the dry e&me and left at room temp. for 18 hr 
Glucose and SO+ were detected as mentioned above and the zsothtocyanate (Ibenn) was extracted wzth Et20 

Zberm thzourea The Et,0 extract, after drymg, gave a residue which was dzssolved m 4 N methanohc 
NI-bOH and the mzxture allowed to stand overmght The thlourea possesses the same R, as lbenn thlourea 
(R, 0 44 n-BuOH-EtOH-Hz0 (4 1 4),23 usmg Grote’sZ3 and lodme azlde starch’* as spraymg reagents) 

Glucocapparuz (III) The glucosmolate, after crystalhzatlon from MeOH, decomposed above 198” 
(Ln ” above 198”) The prepared tetraacetate melted at 208-210” (Lit Zt 209-210”) Methyl thzourea The 
zsothzocyanate, obtained by the myrosmase hydrolysis, was steam dlstdled and the dlsttllate was collected m 
rcscold methanohc N&OH (4 IQ. The mzxture, after leaving overmght, was evaporated to dryness and 
tmourea, after crystallization from acetone, melted at 121” (Lyt 24 121”) and had the same R, (0 6)22 and 
R.” (related to uhenvlthzourea) (0 04 usma CHCl, saturated wuh H,0)Z5 as methyl thlourca _.. 

Smzgrzn (IV) The mmute r&due, obt&ed from the preparative-paper chromatography, had the same 
Rz as szmgrm The thzourea denvatzve, prepared as mentloned above, had the same RpH as ally1 thlourea 

Glucocleomzn (V) The Rg value (0 63) m solvent A (Table 1) 1s the same as the reported value for gluco- 
cleomm m the same solvent 26 The zsothlocynate (cleomm), obtamed by the myrosmase hydrolysis, after 
extraction with ether and purification on alummaf6 has X,,, 240 displaced by alkali to 231 nm (Lit *6 240 
displaced to 231 nm ) 

Ghzcobrasszczn (VI) The TMA salt of VI, prepared m the usual manner5 (30 mg m 100 ml HtO, passed 
through a column of Amberhte IR-120 loaded urlth tetramethylammomum cation) had m.p and mixed 
m p 149”, and the IR spectrum was identical wuh that of authentic denvatlve Hydrofyszs of VI 20 mg of 
VI, on hydrolysis with myrosmase at pH 7 afforded m addition to glucose and SO,, two mdole components 
(R, 0 095 and 0 55, TLC Smca gel G, solvent CHC& + 1% EtOH)27 possessing the same R, as the authentic 3- 
hydroxymethyhndole and 3,3’ dz-mdolylmethane, the hydrolytic products of glucobrasszcm under the same 
condmons 

Glucocapangulzn (VII). The R, of VII, as well as of its correspondmg thzourea denvatzve agreed with those 
of glucocangulm (RpH 104, Ref 1,104) 

Glucosznolate VIII Glucosmolate VIII was not identified, zts TMA salt melted at 194 
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Neoglucobrassrcrn (IX) Glucosmolate IX was ldenttied by paper chromatography (RI 0 42, Lit l8 
0 4-O 45, wluch hes between glucobrasslcm and tryptophan) 
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