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Abstract-From the rhizomes of Wypox~s nyastca, two monoglucosldes havmg the same aglucones, nyasoslde [1-(4’- 
hydroxyphenyl)-3-(4”-hydroxyphenyl)-1,4-pentadlene], were Isolated The structures were assigned by comparison of 
their spectroscopic data (and of the correspondmg methyl and tetrahydromethyl derlvatlves) with those of nyasoslde 
(and tetrahydronyasoslde). 

INTRODUCTION 

Hypoxis species are used in African traditional medlcme 
for the treatment of urinary mfectlons, prostatic hyper- 
trophy and internal cancer [2, J. D. Msonthl, unpublished 
work]. The family of Hypoxldaceae, monocotyledons 
eventually distmct from Amarylhdaceae [3], includes 
other genera, such as Curcubyo, Paurtdra, Splloxene, 
Empodium, Rhodohypoxzs, Campynema and Campynem- 
athe, spread throughout the southern hemisphere. 

From the rhizomes of Hypoxls nyns~a Bak of Malawt, 
we isolated three glucosides, hypoxoslde (previously iso- 
lated from Hypox~ obtusa [4]), nyasoslde (1) [S] and 
nyaslcoside [6], whose aglucones having the skeleton Ph- 
C,-Ph can be considered as bemg formed by couphng of 
two Ph-C, units, 8-y’ m hypoxoslde and nyaslcoslde and 
c+3’ in nyasoslde, with the simultaneous loss of the 
terminal carbon atom of one of the side chains. We now 
report on the isolation from the rhizomes of H nyasica of 
two new glucosldes named mononyasme A (2) and mono- 
nyasine B (3). 

RESULTSANDDISCUSSION 

Compound 2 gave the molecular formula C&H,,O, in 
agreement with the molecular ion peak at m/z 414 (3%) in 
its electron impact mass spectrum Its ‘H NMR spectrum 
shows the signals of two para dlsubstltuted aromatlc rings 
and those ofa vinyl group (65 1-5 2, AB part, 6.05, X part) 
and a vinylene (65 70, dd, J = 10 and 11 Hz and 6.53, d, J 
= 11 Hz) whose signals at 66.05 and 5.70 are further 
coupled with a hydrogen at 64.56 (dd) A well differ- 
entiated doublet at 64 93, 3=7 5 Hz, belongs to an 
anomeric hydrogen of a monose whose 13C NMR signals 
are typical for a glucopyranoside (see Table 1). 

Furthermore, 2, which gives positive reactions for 
phenols (ferric-ferricyanide and Folin-Clocalteus), gives 
a monomethyl derivative, 4, on methylatlon with dia- 
zomethane (OMe, NMR. S,3 83, Sc55.1) which m turn 
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gives a tetrahydro derivative, 5 (MS, m/z 432, M’ for 
C,,H,,O,), on hydrogenation m the presence of 5% Pt 
(BaSO,). The 13C NMR data of 4 and 5 are reported m 
Table 1. 

On hydrolysis with /&gIucosidase, 2 gave D-glucose, 
confirmed through Its /3-pentacetate, and an oily aglu- 
cone which was identified as nyasol (6), the aglucone of 
nyasoslde (1). Compound 2 1s therefore a monoglucoside 
of nyasol 

The ‘H and 13C NMR data of the second compound 
Isolated, 3, are very slmllar to those of 2. Also 3 gives 
nyasol and glucose on enzymatic hydrolysis and a mono- 
methyl derivate, 7, with diazomethane which 1s converted 
mto the correspondmg tetrahydro derivative, 8, on cata- 
lytic hydrogenation. 

The problem of the relationship between mononyasme 
A (2) and mononyasme B (3) and the two possible 4’ and 
4” monoglucosldes of nyasol was solved by comparison 
of some diagnostic 13C NMR signals with the corre- 
sponding ones of nyasoslde and derivatives. Thus the 
slgnal of C-l” m 1 (6138 5, unamtnguously assigned and 
well distinct from C-l’, 6133 1) 1s very near to that of 
mononyasme A (2) (6 138 9) and 1s markedly different from 
that of mononyasme B (3) (6135.4). The same relation- 
ships hold for the corresponding methyl derlvatlves, 4 
and 7, where C-l” resonates at 6 137 7 and 135 8, respect- 
ively 

Analogous correspondence 1s also observed on com- 
parlson of tetrahydronyasoside (9), tetrahydromethyl- 
mononyasine A (5) and tetrahydromethylmononyasme B 
(8) where C-l” resonates at 6140.4, 140.1 and 137 5, 
respectively This behavlour 1s related to the different 
substitution m 4” between 2 and 3 and therefore the 
glucosldic linkage 1s assigned to 4” m 2 and to 4’ m 3 

Unlike C-l”, the resonance of C-l’ is practically un- 
affected by glucosylatlon at 4’ m the unsaturated com- 
pounds 14 and 7, probably on account of the promment 
effect of the coqugation with the 1-2 double bond. 
However, the same effect of glucosylatlon observed for C- 
l” can be found for C-l’ in the correspondmg tetrahydro 
derivatives, thus the resonance m 5 (6 135.2) 1s lower than 
in 8 and 9 (S 138.0 and 137 6, respectively). 
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The structure 2, 4”+D-ghtcopyranosyhIyasol, for 
mononyasine A, and the structure 3, 4’-/3-D-glucopyran- 
osylnyasol, for mononyastne B are thus unambrguosly 
demonstrated Hmokiresinol, the E isomer of nyasol 
(dtsregardmg the chtrafity at c-.3), had been isolated from 
Chamaecyparis obtusa by Htrose et al. [7] but the sub- 
sequent papers of synthesis have mtroduced ambiguities 
between the two substances (and their methyl ethers). 
Thus the compound obtained by Beracierta and Whiting 
[S], identified as racemic dimethylhinokiresmol, IS really 
racemic dimethylnyasol because of the comparable val- 
ues for J, _2 (11-12 Hz). On the other hand, racemtc 
dimethylhmoktresinol (Jr _ 2 = 15 9 Hz) has been synthes- 
ized by Ameer et al [9], who, on account of the previous 
oversight, have wrongly assigned the configuratton 2 to 
dimethylhmoktresmol of Hirose et al [7] and wrongly 
identified tt wtth dtmethylnyasol, and, accordmgly, hm- 
okiresmol with nyasol (drsregardmg the chnality at C-3) 

EXPERIMENTAL 

A Craig Post apparatus (200 stages, IO- 10 ml, upper and lower 
phase) was used for CCD and a QVD steady-state dtstrtbutton 
apparatus (123 tubes, 10. IOml) for DCCD TLC EtOAc- 
HOAc-Ha0 (10 2 5, upper phase), amsaldehyde-sulphurtc actd 
‘H and ‘YINMR. 400 MHz and 100 MHz, respectively, 
CDsOD-CDCI, (3 7) TMS as mt standard /?-Glucostdase 
from almonds was purchased from Fluka 

Maternal. The rhtzomes of Hypoxls nyaslca collected m 

Malawi were re-planted m the Botanical Garden of the Umver- 
stty La Saptenza, where a sample 1s kept 

Extractton and separatzon The small rhrzomes of the plant 
(640 g) were made to a mush and extracted wtth MeOH ( x 2) 
The residue of the combmed extracts (105 g) was dtssolved in 
H,O (500 ml) and the soln was extracted wtth water saturated n- 
BuOH (3 x 200 ml) The restdue of the orgamc phase (65 g) was 
submitted m portions to CCD wtth the solvent system 
H,O-EtOAc-n-BuOH (4 3 1) and three fractions were ob- 
tamed. one wtth K, > 6 (3 4 g), the second, K, = 1 (39 g), whrch IS 
mostly hypoxostde and nyasosrde (I), and the thtrd, K,=0.35, 
7 g, so far not exammed The more mobrle, chromatographically 
umform fractron was a mtxture whtch was resolved by CCD 
on prolonged recychng (1800 transfers) and by DCCD wtth 
the btphastc system H,O-Me,CO-EtOAc-cyclohexane 
(20 11 18 8). The separation was monitored by NMR. The 
more mobrle compound, K, = 12, was named mononyasme A (2) 

whereas the less mobrle compound, K, = 1 I, was named mono- 
nyasme B (3) 

Mononyasme A (2) Mp 1699170” from EtOAc, [a]?= - 166 
(MeOH, c 0.6); UV 1.:::” nm 207,257, 298 (sh) (log E 4.40,4 15, 
3 43) Postttve reaction wtth ferric-ferncyanide and 
Fohn-Ctocalteus phenol reagents MSm/z (rel mt ) 414 CM]’ 
(3) 252 (aglucone, IOO), 237 (38), 158 (84). 145 (72), 107 (60). 
‘H NMR, 6. 3 4-3 6 (4H, H-2-H-5 glc), 3.74 (lH, dd, J=5 and 
12 Hz, H,-6 glc), 3.95 (IH, dd, J=2 and 12 Hz, H,-hglc), 456 
(lH, dd, 5=7 and 10Hz. H-3), 493 (1H. d, J=7 5 Hz, H-l glc), 
5 l-5.2 (2H, H,-5 and H,-5) 5 70 (1 H, dd, J = 10 and 11 Hz, H-2), 
605(1H,ddd,J=7,10and16Hz,H-4),653(1H,d,J=11Hz,H- 
I), 6 78 and 7 09 (2H and 2H, d, J = 8 Hz, H-3’, 5’, 3”. 5”). 7 15 and 
7.18 (2H and 2H, d, J = 8 Hz. H-2’. 6’,2”, - 6”). (Found C, 66 98, 
H, 6.60, calcd for C,,HZ60, C, 66.65, H, 6.32%) 

Mononyasme B (3) Mp 147-149’ from EtOAc and n-hexane, 
[a];‘= - 198 (MeOH, c 0 6) MS m,‘z (rel mt ) 414 [MJ + (5). 252 
(lOO), ‘H NMR, S 3 43.6 (4H, H-2-H-5 glc), 3 76 (1H. dd, J = 5 
and 12 Hz, H,-6 glc), 3 93 (1 H, dd, .I = 2 and 12 Hz, H,-6 gic), 4 47 
(lH,dd,J=7and lOHz,H-3),495(1H,d.J=75Hz,H-1 glc), 
5 l-5 2 (2H, H,-5 and H,-5), 5 72 (lH, dd, J = 10 and I1 Hz, H-2). 
600(1H,ddd,J=7,10and16Hz.H-4).652(1H,d,J=11Hz,H- 
I), 6 76 and 7 06 (2H and 2H, d, J = 8 Hz, H-3’, 5,3”, 5”). 7 06 and 
7 23 (2H and 2H, d, J = 8 Hz, H-2’, 6’, 2”, 6”) 

Methy/mononyasme A(4) Amorphous powder, [a]:‘= - 149 
(MeOH, c 06). obtamed by methylatton of 2 m MeOH wtth 
ethereal CH,N, and subsequent purtficatton by CCD wrth 
solvent system H,O-EtOH-EtOAc-cyclohexane (5 2 3 4), K, 
= I 5, ‘H NMR, 6 3 4-3 6 (H-4, H-2-H-5 glc), 3 78 and 3 90 (H, 
and H,-6 glc), 3 83 (OMe), 4.5 (H-3 obscured by HDO), 4 91 (H-l 
glc), 5 1-5.2 (HZ-5). 5 60 (H-2), 6 03 (H-4), 6 54 (H-l), 6.90 and 7 04 
(H-3’, 5’. 3”. 5”) 7 18 and 7 23 (H-2’, 6’, 2”. 6”) 

Tetrahydromethylmononyaslnr A (5) Amorphous powder ob- 

tamed by catalytic hydrogenanon of 4 with 5% Pt (BaSO,) m 

90% aq MeOH MS, m/c (rel mt) 432 [M]’ (CZ4HJ20:, 21). 
270 (aglucone, IOO), ‘H NMR, 6 0 75 (3H. t. J = 7, H,-5), 1 5-2 0 

(4H, H,-2 and H,-4), 2 35-2 45 (3H, H,-I and H-3), 3 4-3 6 (4H, 

H-2-H-5 glc), 3 80 (OMe), 3 90 (2H. Hz-6 glc), 4.95 (IH, d, J 
= 7 5 Hz, H-l glc), 6 8-7 1 (8H arom) 

Hydrolysu ofmononvusme A nyasol(6) P-Glucosldase (5 mg) 
was added to a soln of mononyasme A (50 mg) m acetate buffer, 

pH 5 5 (20 ml). The soln was covered by toluene and allowed to 
stand at 36” overmght After addltron of a few drops of HOAc, 

the aq phase was extracted with EtOAc The residue of the 

organic phase was purified by CCD wtth the solvent system 

H,O-Me,CO-cyclohexane-EtOAc (5 5 5 1) The oily aglu- 

cone was tdenttfied as nyasol(6) by compartson ofthe NMR datd 



Glucosides from Hypox~ nyas~a 

Table 1. 13CNMR spectral data of compounds l-5 and 7-9 

C 2 3 4 5 7 8 1 9 

1 132 1 133 5 1314 33.2 1327 33.3 132 5 33.6 
2 129.9 129 1 128.4 38 8 128.2 38.8 130.7 39 1 
3 48 4 480 468 469 46.7 46.8 48.1 474 
4 142.3 142 2 140 5 302 141.0 30.1 142 1 305 
5 1151 1149 114.9 12 1 114.8 12 1 115.2 12.2 
1’ 132 8 132.7 132.4 135 2 132.1 138.0d 133.1 1376 
2’,6 130 8” 130.6” 129.6” 129 5” 129.6 129.6” 130.7” 129 8” 
3’,5 1160b 117.4b 113 6b 114 lb 1 16.3b 1170b 1174b 117 6” 
4 157 5 157.0 155 7 156.0 158 1 158.2 157 9’ 156 8’ 
1” 1389 135 4 137 7 140.1 135 8 137.5d 138 5 1404 
2”,6” 129 6” 129.4” 128 6” 129.0” 128.7O 129.0’ 129 5” 129 4” 
3”,5” 11 8.0b 1162” 1167b 1 16.9b 114.8” 114 lb 118.0b 117.5b 
4” 157 5 1570 158.5 158.0 1567 155 8 157.5’ 156.6’ 
OMe 55.1 55.5 55.5 555 
1 ,I, 102 4 102.1 1009 101.6 1007 101.6 102.5 102.3, 102.2 
2”’ 749 74.7 73.3 739 73.3 73.9 74.9 74 5 
3”’ 78.0 77 8 76.3’ 77 0” 76.3’ 77.0’ 77 8’ 77.6’ 
4”’ 714 71.3 69 9 70.5 69.9 70.5 714 71.1 
5”’ 780 77 8 76.0’ 76.7’ 76.0’ 76.7’ 77 9’ 77.4’ 
6”’ 62 5 62 5 61.7 62.1 617 62 1 62.5 62.4 

‘-‘These values may be mterchanged m the same column. 

and the specific optIcal rotation [6]. The aq soln was extracted 
with n-BuOH and then percolated through a column of Dowex 
50 W (H+) In the residue, glucose was identdied by TLC 
(H,O-MeOH-HOAc-CH,Cl, 2:3.5 10) and through its fi- 
pentacetate by comparison with an authentic specimen. 

Methylmononyasme B (7). Amorphous powder, [a]:” = - 177 
(MeOH, c 0.8), obtamed by methylatlon of 3 as reported for 4 
‘H NMR, 6 3.4-3.6 (4H, H-2-H-5 glc), 3 79 (OMe), 3.92 (H,-6 
glc, H, obscured), 4.48 (H-3), 4.94 (H-l glc), 5.1-5 2 (Hz-5), 5.72 
(H-2), 6.00 (H-4), 6 52 (H-l), 6 85 and 7.04 (H-3’, 5’, 3”, 5”), 7.14 
and 7 22 (H-2’, 6’, 2”, 6”) 

Tetrahydromethylmononyaslne B (8). Amorphous powder ob- 
tamed by catalytic hydrogenation of 7 with 5% Pt (BaS03 m 
90%aq. MeOH ‘H NMR, 6.0 77 (H,-5), 1.5-2.0 (Hz-2 and H,- 
4), 2.3-2 4 (Hz-l and H-3), 3.4-3 6 (4H, H-2-H-5 glc), 3.77 and 
3 89 (Hz-6 glc), 3.82 (OMe), 4 89 (H-l glc), 6 8-7 1 (8-H arom) 

Hydrolysrs of mononyasme B was performed as described for 
mononyasine A, to give D-ghCOsC and nyasol. 

Tetrahydronyasoslde (9). Mp 118-121” from EtOAc; [a]z”= 
-69 (MeOH, c 0.6) obtamed by catalytic hydrogenation of 
nyasoslde (1) with 5% Pt (BaSO,) m 90% aq. MeOH. FAB MS, 
m/z: 580 CM]+, 418 [M-glc]+, 256 (aglucone), ‘HNMR: 
SO 75 (H3-5), 1 5-2 0 (Hz-2 and H,-4), 2.3-2.4 (Hz-l and H-3), 
3 4-3.6 (8H, H-2-H-5, two glc), 3.7-4.0 (4H, Hz-6, two glc), 4.85 
and 4 91 (2H, H-l, two glc), 6 98 and 7 05 (4H and 4H arom) 
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