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ma- A new potently sweet labdane dlterpene arabmoslde, gaudlchaudloslde A (l), was isolated from the 
aerial parts of Bucchanr gau&chaudmna DC (Composrtae) Also isolated were four other novel labdane 
arabmosldes, gaudlchaudlosldes B-E (Z&5), which although closely related to 1 structurally, were not found to be 
highly sweet 

INTRODUCTION 

As part of our contmumg search for sweet compounds of plant orlgm’, we have mvestlgated Bucchuns 

gu~zchu~zunu DC (Composltae), a plant known locally as “chdca melosa” and used tradltlonally as an antidiabetic 

remedy m Paraguay Field mqulnes showed that the leaves and stems of this plant exhibited a dlscermbly sweet taste, 

accompanied by some bitterness Subsequent laboratory mvestlgatlon of a sample of B guudrchuzdzunu aerial parts 

collected from its natural habitat revealed that the sweetness was found to concentrate mto a 1-butanol-soluble 

extract Fractionation of the 1-butanol and ethyl acetate extracts obtained from this B gmdzdzmdzunu sample has 

led to the lsolatlon of five novel labdane-type dlterpene glycosldes, gaudxhaudlosldes A-E (l-S), which possess 

unusual differential taste characterlstlcs Among the five compounds, gaudlchaudloslde A (1) was found to be highly 

sweet, and IS the prototype member of a new class of intensely sweet substances 

Lithium-ion catalyzed high-resolution fast-atom-bombardment mass spectrometry (HR-FABMS) suggested that the 

molecular formula of gaudlchaudloslde A (1) was C,,H,00s Assignments of the ‘H- and W-NMR spectra of 1 were 

made wth the use of ‘H-‘H COSY, lH-13C HETCOR and selective INEPT NMR expenments Analysis of lsC- 

NMR spectra (APT and SFORD), showed that 3 methyl, 9 methylene, 6 methme, 2 quaternary, 4 double-bond and 

1 carbonyl carbon signals were present m the molecule of 1 (Table 1) The presence of an arabmosyl moiety was 
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indicated that the latter substltuent 1s m the a-equatonal posltlon The configuratIon around the C-14,15 double bond 

was eatabhshed as E (trum) from an NOE cross-peak between Hs-16 and the terminal allyhc protons. Thus, the 

structure of gaudlchaudloslde A (1) was elucidated as 15,19-d~hydroxy1ahda-8(9)-13(14)Ed~en-17-alda-@a-L- 

arabmopyranoslde 

Table 1. 13GNMR Assignments of Gaudiclma A-E (l-5)’ 

w. 1 2 3 4 5 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

37 1 (t) 
19.0 (t) 
38 9 (t) 

44 7 (s) 
56.9 (d) 

80 1 (d) 
34 7 (t) 

1313 (s) 
170 1 (s) 
39 9 (s) 
26 0 (t) 
43 8 (t) 
138 7(s) 

125 2 (d) 
59 0 (t) 

16 3 (q) 

38 8 (t) 
19 6 (tj 
40 2 0) 
43 2 (s) 
57 9 (d) 
815 (d) 

40 1 (t) 
129 5 (s) 
144 1 (s) 
39 9 (s) 
27.3 (t) 
42.7 (t) 

139 8 (s) 
124 5 (d) 

59 3 (t) 

16 3 (q) 
194 9 (d) 62 7 (t) 

315 (9) 32 4 (4) 
66 9 (t) 67 9 (t) 

215 (9) 217 (9) 

47 8 (t) 
64.9 (d) 
47 1 (t) 

44 5 (s) 
56 9 (d) 

808 (d) 
40 1 (t) 

129 3 (s) 
143 8 (s) 
41 5 (s) 
27 3 (t) 
42 5 (t) 

140 1 (s) 
124 2 (d) 

59 2 (t) 

16 3 (q) 
62 5 (t) 

31 1 (9) 
67 3 (t) 

22 8 (q) 

JO 6 0) 50 1 (t) 
18 0 (t) 648 (d) 
43 9 (t) 53 1 (t) 

40 4 (s) 36 5 (s) 
613 (d) 61 1 (d) 
818 (d) 80 6 (d) 
53 3 (t) 54 2 (t) 
74 0 (s) 74 3 (s) 
618 (s) 61 8 (s) 
39 6 (s) 42 2 (s) 

25 3 (t) 25 2 (t) 
41 1 (t) 43 8 (t) 

140 5 (s) 140 5 (s) 
124 1 (d) 124 3 (d) 

59 3 (t) 59 4 (t) 

16 3 (q) 16 3 (q) 
24 6 (9) 23 4 (9) 
32 6 (9) 37 3 (9) 
68 5 (t) 25 1 (4) 
16 7 (q) 18 0 (q) 

1’ 106 0 (d) 
2 72 9 (d) 
3 74 4 (d) 
4’ 69 5 (d) 
5 66 9 (t) 

106 4 (d) 106 2 (d) 106 0 (d) 106 0 (d) 
72 7 (d) 72 6 (d) 72 7 (d) 72 6 (d) 
74 9 (d) 74 6 (d) 74 8 (d) 74 8 (d) 
69 8 (d) 69 9 (d) 69 8 (d) 69 4 (d) 
67 1 (t) 67 0 (t) 67 1 (t) 66 4 (t) 

“Chemaal shifts m ppm downfield from TMS Solvent, CDsOD + D,O (three drops), s = singlet, d = doublet, t 
= triplet, q = quartet 

Gaudlchaudloslde B (2) exhIbIted an elemental formula of C,,H,,O, as determmed by sodmm-Ion catalyzed high- 

resolution FABMS Companson of the 13C-NMR spectra of 1 and 2 (Table 1) revealed only one structural difference 

between these compounds, m that C-17 (6 62 7) was hydroxylated m 2 and the aldehyde signal of 1 was missing In 

its NOESY NMR spectrum, 2 dlsplayed a cross-peak between Ha-20 and H-6 which demonstrated the relative B-axial 

orientation of these protons The couphng constant (10 Hz) observed between H-5 and H-6 mdlcated that H-5 was 

m the a-axial posltlon, and an NOE cross-peak between H-5 and Ha-18 suggested that the latter methyl group was 
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H OH 

mdlcated by the resonances at 6 106 0, 72 9, 74 4, 69 5 and 66 9, which are closely comparable to standard values 

reported m the hterature2-’ This obseIvatlon was confirmed after ldentlficatlon of L-arabmose on hydrolysis of 1 wrath 

0 1 N HCl However, attempts to charactenze the aglycone of 1 after acid hydrolysis were unsuccessful due to the 

apparent labdlty of this moiety of the glycoslde Further analysis of the 13C-NMR chemical shifts and comparison 

with related dlterpenolds* indicated 1 as belongmg to the labdane class of dlterpenes The functlonahtles of 1 were 

inferred from observations of 13C NMR resonances at 6 66 9 and 59 0 (two pnmary alcohol groups), 6 194 9 (an 

aldehyde group), 6 315, 215 and 16 3 (three methyl groups) and 6 170 1 and 1313, and 6 138 7 and 12.5 2 (two 

double bonds) The signal at 6 125 2 was asslgnable to a protonated double-bond carbon That this carbon IS adjacent 

to a prunary alcohol group was suggested by the coupling of H-14 (6 5 41) to H,-15 (6 4 10) m the ‘H-‘H COSY 

spectrum of 1 The anomerlc proton slgnal at 6 4 35 (d, J = 6 0 Hz) Indicated the configuratron of the L-arabmose 

unit to be 0’ The selective INEPT NMR technique9 was used to decide the posltlon of the sacchande umt 

attachment to the aglycone of 1 Irradlatton of the anomenc proton NMR slgnal at 6 4 35 (“Jo, = 4 Hz) enhanced 

C-6 of the aglycone at 6 80 1 Analogous irradiation of H-5 at 6 159 (“Jo, = 4 Hz) enhanced C-6, as well as other 

signals for C-10 and C-20 (6 39 9 and 215, respectively) The COLOC (Correlation spectroscopy na Long range 

Couphngs) NMR expenment’O was utlhzed to support the 13C NMR chemical shift assignments of the quaternary 

carbons m the aglycone portion of 1 (Figure 1) Thus, m the COLOC spectrum of 1, two-bond heteronuclear 

correlations between C-4 and H-5, C-8 and H-17, C-10 and H-5, C-10 and Hs-20, and C-13 and Hs-16, and three- 

bond correlations between C-9 and Hs-20, and C-14 and Hs-16, confirmed the lsC-NMR assignments of the 

quatemary carbons, C-4, C-8, C-9, C-10 and C-13, respectively ‘Ihe relative stererochemlstry of 1 at the C-4, C-5 

and C-10 choral centers was determmed from a 2-D NOE (NOESY) NMR expenment An NOE mteractlon was 

observed between Hs-20 and H-6, thus mdlcatmg their /%dlaxial relationshIp Accordingly, It may be inferred that 

the L-arabmosyl unit of 1 LS substituted equatonally, whrch was substantiated by the large coupling constant (10 Hz) 

observed between H-5 and H-6 m the ‘H-NMR spectrum A further NOE cross-peak between H-5 and Hs-18 
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III the a-equatorial posltlon The configuratlon at the 14,15 double bond was determined as E (tans), after the 

observation of a cross-peak between Hs-16 and H,-15 m the NOESY NMR spectrum of 2 Comparison of ‘sC-NMR 

chemical shift values of the sugar portions of the glycosldes 1 and 2 mdlcated that an L-arabmosyl moiety was affixed 

at C-6 m gaudlchaudloslde B (2) The a-anomenc configuratIon of the sugar umt was eMdent from the couphng 

constant (7 Hz) of H-l’ and H-2” Therefore, gaudlchaudmslde B was elucidated as 15,17,19-tnhydroxylabda-8(9)- 

13( 14)&dlen&-Oa-L-arabmopyranoslde 
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Figure 1. COLOC spectrum of gaudlchaudloslde A (1) m CDsOD + D,O (three drops) 128 scans were taken for 
each of 256 transients aqnred over a peraxl of 105 hr The spectrum was recorded on a Vanan Xc300 
spectrometer 

Gaudlchaudmslde C (3) was found to have a molecular formula of C,,H,O,, as determmed from high-resolution 

FABMS Comparison of the closely related ‘%NMR data of glycosldes 2 and 3 (Table 1) Indicated that m the latter 

compound, a hydroxyl group occurred at posItton C-2 The deahleldmg of C-2, C-l and C-3 by 45 3,9 0 and 6 9 ppm, 

respectively, and the shleldmg of C-5 by 10 ppm are m close agreement urlth the correspondmg values reported for 

equatorlally substituted cyclohexanols l1 Further, the deshleldmg of C-4 and C-10 by 13 and 16 ppm, respectwely, 

1s m close accord mth values reported for 2-equatonally substrtuted hydroxylabdane drterpenoldsla The cr-equatonal 

assignment of the Z-hydroxyl group m 3 was also supported by a NOESY NMR experiment Cross-peaks between 

Hs-20 and H-6, and Hs-20 and H-2 mdlcated that Hs-20, H-6 and H-2 were all m fl-axial posItIons, and therefore 
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the 2-hydroxy group IS situated a-equatonally The posltlon of the sugar linkage was determmed from ‘H-‘H COSY 

spectrum, wherem H-5 was found to be coupled to H-6 The sugar, its poattion of attachment and the anomenc 

configuration were determmed m the same manner as for gaudlchaudaxudes A and B (1 and 2) It therefore follows 

that gaudlchaudmsrde C (3) has the structure, 2u,5,17,19-tetrahydroxy1abda-8(9)-13(14)-0-a-~- 

arabmopyranoslde. 

Gaudlchaudloslde D (4), exhibited a molecular formula of C,,HI,O, usmg HR-FABMS Inferences from the W- 

NMR spectral data of 4 (Table 1) mdlcated that, relative to gaudlchaudloslde A (l), the C-8, C-9 double bond and 

the C-7 aldehyde were absent, although the presence of tertiary hydroxy and tertiary methyl groups at C-8 m 4 were 

evident from the resonances at 6 740 and 6 246, respectrvely The configuratIon of the 8-hydroxy group was 

detemuned as a-equatonal from analysis of the chemical shifts of C-8,9 and 17, as well as from NOE difference and 

2-D NOE NMR expenments Thus, the lsC-NMR chemical shifts of C-8, C-9 and C-17 (6 74 0, 618 and 24 6, 

respectively) m 4 are m agreement wth bterature values reported for 8a-equatonally-substituted hydroxylabdanes, 

as compared to the correspondmg chemical shift values of 6 74 0, 58 8 and 30 5 exhIbIted by &mally-substituted 

hydroxylabdanes12-14 When Hs-17 was irradiated, an NOE enhancement was observed for Hs-20 and reciprocal 

lrradlatlon of H&O showed an NOE enhancement for the Hs-17 slgnal In a NOESY NMR expenment performed 

on 4, a cross-peak was observed between Hs-17 and H-6 It can thus be concluded that the hydroxy group at C-8 

1s a-equatonally orlented The @quatonal posItIon of the side cham at C-9 was Inferred from the observation of 

an NOE cross-peak between H-5 and H-9 The structure of gaudlchaudloslde D (4) was therefore deduced as 

8a,l5,19-tr~hydroxylabda-13(14)E-en-6a-0_anos~de 

The final glycoslde we Hrlsh to report, gaudlchaudloslde E (5), was found to have the same molecular formula 

(C,,H,,O,) as gaudlchaudloslde D (4) by HR-FABMS Comparison of 1t.s W NMR data Hrlth those of 4 (Table 1) 

readdy revealed that the C-4 hydroxymethyl group m 4 was mlssmg and a secondary hydroxy group occurred at C-2 

(6 648) m 5 The a-equatonal orientation of the hydroxy group at C-2 was suggested by an NOE mteractlon 

between H-2 and Hs-20 m its NOESY spectrum Further NOEs between H-6 and Hs-20, Hs-17 and Hs-20, Hs-19 

and Hs-20, and H,-15 and Hs-16 allowed the assignments of the relative contiguratlons as shown m the structure 

of 5 Thus, gaudlchaudloslde E (5) has the structure, 2a,8a,15-tr~hydroxylabda-l3(14)E-en-6cr-O-a-L- 

arabmopyranoslde 

Prior to bemg assessed for sweetness, the uutlal MeOH/H,O, l-BuOH and EtOAc extracts of the aenal parts of B 

gu~&/~~udrana and gaudlchaudloslde A (1) were shown to be non-toxic m prehmmary acute toxlclty tests m mice 

accordmg to standard protocols 16-1s The MeOH/H,O extract and compound 1 were also not mutagemc towards 

Salmonella typhununum stram TM677 both m the presence and absence of a metabolic actwatmg systemls-lQ 

Gaudlchaudloslde A (1) was Judged by a small taste panel as exhlbltmg about 55 times the sweetness potency of a 

2% whr aqueous sucrose solutron Moreover, 1 was found to possess good hedomc propertles, m bemg pleasant- 

tastmg wth a very low concomitant perceptlon of blttemess Two other labdane denvatlves are known to be highly 
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sweet, namely, the furanodlterpenes, balyunosldelO**l and phlomlsoslde-Izl (+)-Batyunol, the common aglycone of 

these sweet labdanea, and balyunoslde itself have recently served as target synthetic compoundsz~ss Whde 

balyunoslde exhibIta a sweet taste that persists for more than 1 hr,a” gaudlchaudmstde A (1) produced a rapld cut-off 

m its sweet effect Gaudlchaudlosldes B-E (25) were found to be sweet-htter, neutral-tastmg, wholly bitter and 

sweet-bitter, respectively, when tasted as 0 5% w/v aqueous solutions Although the sweet tastes of compounds 2 

and 5 were not stuQed m detad by the test panel, these compounds produced an mltlal sweet sensation lastmg a few 

seconds which was then replaced by an entirely bitter effect Compounds l-5 therefore appear to &blt a urlder 

range of taste effects than has been noted before for any group of closely related natural products 

EXPERIMENTAL 

GENERALPROCEDURES: The UV spectra were obtamed on a Beckman DU-7 spectrometer and IR spectra were 
recorded on a Nlcolet MX-1 FT-IR Interferometer Optxal rotations were measured unth a Perkm-Elmer 241 
polanmeter Meltmg pomts (uncorrected) were determmed usmg a Kofler hot-stage mstrument ‘H and IsC NMR 
spectra were recorded urlth TMS as Internal standard, employmg either a Naxlet NT-360 or a Vanan XL-300 
instrument (360 MHz or 300 MHz, respectwely) Low- and high-resolution mass spectra were obtained on a Fmmgan 
MAT-90 Instrument GC/MS analysis was performed on a Varlan MAT 112s Instrument 

PLANT MATFiRWLz The aenal parts of B guudzchuud~ana were collected by three of us (D-D S , E B and A_D K.) 
near Pedro Juan Caballero, Amambay Provmce, Paraguay m August 1987 The plant was identified by D D S and 
a voucher specimen (Soejarto et al 6071) has been deposlted m the John G Searle Herbanum, Field Museum of 
Natural Hlstory, Chicago, Ilhnols 

ISOLATION OF COMPOUNDS l-5: Above-ground parts of B gauddczudum.a (2 kg) were extracted urlth 80% 
methanol (3 x 10 I) by percolation over a total period of three days After removal of solvent m vacua, the realdue 
(380 g) was dissolved m 50% methanol m water (1 I) and partltloned successively urlth petroleum ether (3 x 1 l), ethyl 
acetate (3 x 1 I) and 1-butanol(3 x 1 I) The 1-butanol extract (65 g) was chromatographed over a Sl gel column (650 
g) usmg gradlent elutlon, startmg wth CHCI, MeOH (95 5) with the polanty gradually increased to CHCl, MeOH 
(60 40) Fractions showmg slmllar TLC profiles m CHCl, MeOH H,O (6 3 1, lower layer), after spraymg wth 1% 
van&n m sulfunc acrd, were pooled Gaudlchaudlosldes A (1) and B (2) appeared m daylight as green and orange 
wnes, respectwely, after spraymg with the reagent and heatmg at 110 OC for 10 mm, whde gaudlchaudaxlde C (3) 
appeared as a pmk zone The correspondmg pooled fractions were then subjected to repeated flash chromatography 
over & gel columns (100-150 g) to obtam pure gaudlchaudroslde A (1,510 mg, 0 0255% w/iv), gaudlchaudmslde B 
(2, 110 mg, 0 0055% w/w), and gaudlchaudmslde C (3,65 mg, 0 0033% w/w) A portlon of the ethyl acetate extract 
(60 g of 75 g) was apphed over a SI gel column (800 g) and eluted Hrlth mixtures of CHCI, MeOH (9 1 to 1 1) The 
collected fractions were momtored by TLC m the same manner as for compounds l-3 Those fractions showmg 
slmllar TLC patterns were combined Gaudlchaudlosldes D (4) and E (5) appeared m daylight as pmk zones after 
spraymg with the reagent and heatmg at 110 OC for 10 mm The resultmg combmed fractions, respectively were then 
subjected to repeated flash column chromatography over SI gel (300-400 g) to afford pure gaudlchaudlosldes D (4, 
150 mg, 0 0075% w/w) and E (5, 160 mg, 0 0080%) 

CHARAClERIZATION OF GAUDICHAUDIOSIDE A (1) Isolated as a white amorphous powder, mp 162-165O, 
[a]n +7? (MeOH, c 0 48), UV A,,,= nm (MeOH) 225 (log 6 3 47), IR v,, 3390-3327,2910,1664,1625,1095,983 
cm-‘, ‘H NMR (300 MHz, CDsOD + 3 drops DaO) 6 121 (3 H, s, Hs-20), 128 (3 H, s, Hs-18), 159 (1 H, d, J = 
10 Hz, H-5), 173 (3 H, s, Hs-16), 2 78 (1 H, dd, J = 16, 10 Hz, H-7&), 3 56 - 3 63 (2 H, overlappmg signals, H-Sa, 
19a), 3 90 (1 H, m, H-4’), 3 93-3 95 (4 H, overlappmg signals, H-2: 3: 5’b, 19b), 4 10 (2 H, d, J = 6 Hz, H,-15), 
4 19 (1 H, m, H-6), 435 (1 H, d,J = 6 Hz, H-l’), 541 (1 H, t,l= 6 Hz, H-14), 997 (lH, s, H-17), IsC-NMR (908 
MHz, CDsOD + 3 drops D,O, see Table l), LR-FABMS (% rel mt ) 469 ({M + H}+‘, 46), 451(68), 319(45), 
301(100), 203(52), 231(86), 158(46), HR-FABMS (M + LI)+‘, m/z 475 2884 for C,,H,,O,Ll, A +0 1 mmu 
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CHARA-TION OF GAUDICHAUDICXIDE B (2) White amorphous powder, mp 128-131°, [o]o +@ 
(MeOH, c 0 l), UV a,, nm (MeOH) 206 (log c 3.59). IR Y,, 32tXJ2725.1670, 1375,1037 cm-l, ‘H NMR (300 
MHz, CDsOD + 3 drops DsO) 6 1.11 (3 H, s, Hs-20), 127 (3 H, s, Hs-18). 1.56 (1 H, d, J = 10 Hz, H-5), 170 (3 
H, s, Hs-16), 2 80 (1 H, dd, J = 17, 10 Hz, H-7a), 3.49-3.62 (2 H, overlappmg signals, H-5$ l!k), 3 72 (1 H, m, 
H-4’), 3 82 - 3 98 (4 H, overlappmg signals, H-2’, 3: 5’b, 19b), 4.10 (2 H, d, J = 7 Hz, Hs-15). 4 29 (1 H, d, J = 
7 Hz, H-l’), 4 30 (1 H, m, H-6), 5 38 (1 H, t, J = 7 Hz, H-14), ‘sC-NMR (90 8 MHz, CDsOD + 3 drops DsO, see 
Table l), LR-FABMS (% rel mt.) 471 ({M + H}+‘, 23), 303( lOO), 205(63), 145(46), 119(49), 109(47), HR-FABMS 
(M + Na)+, m/z 493 2766 for Cs,H,,OsNa = A-l 1 mmu 

CHARACTERIZATION OF GAUDICHAUDIGSIDE C (3) Wlute amorphous powder, mp 21&221°, [a], +66O 
(MeOH, c 0 l), W A, run (MeOH) 205 (log c 3.66), IR V_ 3200,2725, 1670, 1375, 1037 cm-l, ‘H-NMR (300 
MHz, CDsOD + 3 drops DsO) 6 114 (3 H, s, Hs-20), 132 (3H, s, Hs-18), 1.58 (1 H, d, J = 11 Hz, H-5), 1.72 (3 
H, s, Hs-16), 283 (lH, dd, I = 17,5 Hz, H-7a), 3 57 - 3 62 (2 H, overlapping agnals, H-5’a, 19 a), 3.86 (lH, m, H- 
4’), 3 91 - 3 96 (5 H, overlappmg signals, H-2: 3; 5’b, 2, 19b), 4 10 (2 H, d, J = 6 Hz, Hs-15), 4 1.5 (lH, m, H-6), 
4 34 (lH, d, J = 7 Hz, H-l’), 5 41 (1 H, t, J = 
I), LR-FABMS (rel mt ) 487 ({M + H} 

6 Hz, H-14), ‘sC-NMR (90 8 MHz, DsO + 3 drops 40, see Table 
+I, 23), 461(31), 369(100), 333(24), 313(27), 301(33), HR-FABMS (M + 

H)+, m/z 487 2900 for CzsH4sOe, A -22 mmu 

CHARAcTERIZATION OF GAUDICHAUDIGSIDE D (4) White amorphous powder, mp 101-105°, [a]o +490 
(MeOH, c 0 lo), W A,, nm (MeOH) 205 (log c 3 78), IR Y,, 3375,2925, 1375,1350, 1125, 1060,760 cm-‘, ‘H 
NMR (300 MHz, CDsOD + 3 drops D,O) 6 0 94 (3 H, s, Hs-20), 1 15 (3 H, s, Hs-17), 125 (3H, s, Hs-17), 125 (3 
H, s, Hs-19), 136 (1 H, d, J = 10 Hz, H-5), 167 (3 H, s, Hs-16), 246 (1 H, dd, J = 9,3 Hz, H-7a), 3 39 (1 H, d, 
J = 11 Hz, H-19a), 3 50 (1 H, dd, J = 10,4 Hz, H-3’), 3 59 (1 H, br d, J = 12 Hz, H-4’), 3 91 (1 H, d, J = 11 Hz, 
H-19b), 402 (1 H, m, H-6), 406 (2 H, d, J = 7 Hz, Hs-15), 422 (1 H, d, J = 7 Hz, H-l’), 5 37 (1 H, t, J = 7 Hz, 
H-14), lsC-NMR (90 8 MHz, CDsOD + 3 drops D,O, see Table l), LR-FABMS (rel mt ) 471 ({M - H}-‘, lGO), 
469(14), 367(16), 275(81), 273(19), 205(28), HR-FABMS (M + H)+’ m/z 473 3100 for &H,,Os, A -14 mmu 

CHARACIERIZATION OF GAUDICHAUDIGSIDE E (5) White amorphous powder, mp 103-106O, [a]u +3@ 
(MeOH, c 0 l), W A,,,, (MeOH) 205 (log c 271), IR v,,,~ 3420, 2!X?S, 1650, 110 cm-‘, ‘H-NMR (300 MHz, 
CD,OD + 3 drops D,O) 6 093 (3 H, s, Hs-20), 108 (3 H, s, Hs-17), 116 (3 H, s, Hs-19), 1.24 (1 H, d, J = 10 Hz, 
H-5), 13 (3H, s, H,-18), 169 (3 H, s, Hs-16), 2 46 (lH, dd, J = 12 5, 3 4 Hz, H-7a), 3 50-3 60 (2 H, overlappmg 
signals, H-2’, 3’), 3 74 - 3 80 (3 H, overlappmg agnals, H-2, 4’, 6), 4 07 (2 H, d, J = 7 Hz, H,-15), 4 34 (1 H, d, 
J = 7 Hz, H-l’), 5.38 (1 H, t, J = 6 Hz, H-14), lSC-NMR (908 MHz, CDsOD + 3 drops D,O, see Table l), LR- 
FABMS (rel mt ) 471 ({M-H}-‘, lOO), 469(29), 433(8), 415(19), 275(15), 243(10), HR-FABMS (M + H)+ 473 3097 
for C,,H,,O,, A -1 7 mmu 

HYDROLYSIS OF GAUDICHAUDIGSIDES A-E (l-5) A so&on of each glycoslde (5 mg dissolved m 0 5 ml 
MeOH and 0 5 ml 10% HCI) was stured at 60-65OC for 3 hrz. Each murture was extracted wth chloroform and 
showed evidence of aglycone decomposltlon on TLC analysis No improvement m agycone stablhty resulted usmg 
less vigorous hydrolytic conditions When exammed by TLC the chloroform extracts showed a number of umdentlfied 
zones mdlcatmg that the aglycones had decomposed Arabmose was Identdkd m the aqueous layers by TLC 
compamn wrath a reference standard This observation was further confirmed by GC/MS analysis of the trlmethyl 
sllyl derlvatlve of the sugar The aqueous solution was evaporated to dryness wth a current of N, gas The residue 
was then heated w&h a few drops of SIGMA S&A@ (Sigma Chemical Company, St. Lams, MO) at 70 OC for 20 
mm Excess reagent was removed urlth Ns gas The resuitmg product was subjected to GC/MS analysis TMS- 
arabmose was ldent&xl by comparison wth authentic standard arabmose treated m the same manner under the same 
GC condltlons The optical rotation of the sugar obtained from the hydrolysis of l-5, [a]o +105’ (90% MeOH, c 
0 20) was compared urlth those of standard L-arabmose, [a]o + 11 lo (90% MeOH, c 0 20), and standard o-arabmose, 
[a]o -108’ (90% MeOH, c 020), which therefore estabhshed the presence of an L-arabmosyl substltuent m 
gaudlchaudlosldes A-E (l-5) 

SAFETY EVALUATION OF E. GAUDICIU~~ EXTRACIS AND GAUDICHAUDICXIDE A (1): The 
uutlal 80% MeOH, EtOAc, and l-BuOH extracts from B guudrchaudzana aenal parts and pure gaudlchaudloslde 
A (1) were evaluated for acute toxzlty using male Swm+Webster mice The test materials were admmlstered by oral 
mtubatlon at dose levels of 1 and 2 g/kg (extracts) and 1 g/kg body we@ (pure 1) Procedures and protocols for 
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toxxxloglcal testing were followed as pubhsbed previously 16-18 None of the samples tested caused any mortabty, and 
body weights recorded on days 0 (pnor to admunstratlon), 1,3,7, and 14 did not ddTer for treated versus control 
ammals. The B gaudzchauduma 80% MeOH extract and pure gaudlchaudxxlde A (1) were evsluated for 
mutagentclty at the dose ranges of 0 15-2 4 mg/ml and 0 o&l 36 mg/ml, rcspectlvely, and were found to be not 
mutagenic for Salmonella typhununum TM677, both m the presence and absence of a metabolic actwatmg system, 
when tested as described prev~ously~~~‘~ 

SENSORY EVALUATION OF GAUDICHAUDIIOSIDE A (1): Gaudlchaudmslde A (1) was tested for its 
sweetness intensity relative to sucrose and evaluated for its sensory charactenstlcs by a taste panel consstmg of three 
person~~‘-~~ This drterpene arabmoslde was rated as exhlbltmg 55 x the sweetness mtenslty of a 2% w/v aqueous 
solution of sucrose and was found to be pleasant tasting mth very slight bitterness. 
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