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ABSTRACT - Prom the rhizome of Rypoxis nyarica a new aonoglucoride, the l-(3',4'-dihy- 
droxyphenyl)-S-(3 'l.4''-dihydroxyphenyl)-l-hydroxy-2-O-b -D-glucopyrauoayl-pentan-4-yne 
named nyasicoaide. "a8 isolated and it8 structure elucidated by chemical and spectro- 
ecopic methoda. 

Aypoxis nyaeica Bak io a Rypoxidacea'of Southern Africa and its rhizomes are used in traditional 
1 

medicilu againat urinary infectiona and prortatic hyportrophy . 

In a previoue work on a sample of plant collected near Zomba (Malawi) we reported the identifica- 

tion of tvo new glucoaides of uncomon structures: hypoxoeide, 1, previoualy isolated from H.obtusa 

Bunch 2 , and nyaaoside, 1 3, 4 . On account of the very similar chrolatographic behaviour of the two 

corpoundds. the latter had been obtained as unaffected after rthylation of the mixture vith diaro- 

methane and separation by counter-current distribution (CCD), together vith dinethylhypoxoeide, 2, 

and the methyl derivetive of a minor compound. 

Thie methyl derivative, 4, now available in larger amount, n.p. 196-7' C, corresponds to the rav 

forwla C27 R34 011 @I+ n/z 534. 26%),[o]2i - +19.6 (MeOR), DV imax, nm (logs ): 297 (3.72). 285 

(3.87). 258 (4.38). It8 'II NMR spectrum (CDC13+CD30D) shored the preaeece of four aromatic methoxy 

groups (b 3.85 (1). 3.86 (x2). 3.89 (1)) and of two equally arbatituted aromatic syetema, each of 

them consisting of two ortho protoea , one of which rhowed an additional meta coupling with another 

aromatic proton, in agree-et vith the IR band at 819 cm-l, corresponding to the 1.2.4 triaubati- 

tuted aromatic spatem. Theme data suggested the hypotheeie of the presence in the eon-aethyleted 

compound of four free hydroxy groups syPlsatrically arranged, aa tvo pairo In an ortho relationship, 

and therefore the possibility of its separation from I and 2 by precipitation vith lead acetate in 

aqueous eolutioe and the aubaequeet recovery of the free compound by exchange vith hydrogen aulfi- 

de. An a matter of fact, this procedure allowed the isolation of this new compound, named nyasico- 

aide. 1, m.p. 120-2-C. vhich cdrrespoede to the rew formula C23g26011, M+ a/e 478. The four hy- 

droxy groups are ludeed syrratrically arranged, at) tvo , aa suggested by the bathochro- 

sic shift in the DV opectnm on addition of AcONa aed B3B03 and confirmed by 'Ii NMR data (eee Table 

1). Moreover. the same 
1 
NMR spectrum showed the additional signals of two vicinal protone at 

64.54. d, S - 7.0 Ea. and 3.78, I, the laet of which hae an additional coupling with tvo geminal 

protona, respectively. at d 2.20 (dd, J - 6.0 aod 17.0 Ra) and 2.43 (dd. J - 4.0 and 17.0 AZ). 
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4t4t H 
5H H 

6Me AC 

The acctylation and the hydrolysis of the aforementioned tetramethyl derivative of 5. 6. C23R220, 

(OMe)4, accounted for the remaining hydrogens. Thus by acetylation of i with pyridine and Ac20, the 

pentaacetyl derivative, 5, C2381702 (OXa), (OAc)5, m.p. 69-71°C.[a)20 = +6.5, wae obtained. Among 
D 

the eignals of the above-mentioned sequence CH-CR-CH2. only the doublet at lower field undervent 

remarkable deehielding ( d 4.64 to 5.94) due to the acetylation of an adjeceat hydroxy group. The 

vicinal proton presumably belong8 to a carbon bearing an 0-glucoeidic linkage with a hexose whose 

five protons (two belonging to the CH208) bore the deahieding effect of the acetylation (ace Table 

1). The NO remaining carbon atoms of 2 belong to en acetylenic bond completely eubetituted as it 

ensued from: I) the presence in the 
13 

C NMR spectra of 4-6 (see Table 2) of two signals between 80 -- 

and 85 ppm. as in hypoxoeide, 1, 
2 

ringleta in the WORD spectra, ii) the presence in 4 of a weak 
-1 

IR band et 2230 cm , iii) the absence of other ‘El NMR signals ind 2.3-3.0 region. 

The sequence of the five carbon etome in the central chain , and in particular the position of the 

aethylene group adjacent to the triple bond, ae in hypoxoside, l_, was assigned on the basis of the 

chemical shift for the two gaminal protone which turned out the alternative benxylic position. In 

agreement with this structure, the following peeks originated from the moleculer ion are preoent in 

the mace epectrum of 3: the couple at m/z 371 (28X) and 372 (18) due to the 108s of the phenylace- 

tylenic moiety, the peak at a/z 354 (50) due to the lose of the whole eugar unit and the set at m/z 

206 (46). 205 (42) and 204 (76) due to the benrylic cleavage and the loaa of the monoee unit. In 

agreement with the 0-glucosidic structure of nyeeicoside. its tetramethyl derivative, 6, wae hydro- 

lyzed by p-glucosidese giving rise to D-glucose (identified by tic and through the corresponding 

,9-pentaecetate) and the optically active aglucone,tetramethylnyasicol. 1. .,,.,a]‘~ - +85.5@eOH), 

H+ m/z 372 (18%). corresponding to the raw formula C17Ei1202 (We),. The two vicinal hydrogena of 

the diole moiety (b 3.80, I, and 4.50, d) underwent deshielding effect by subsequent acetylation (6 

5.34, m, and 6.00, d. respectively) in the corresponding diacetyl derivative, a. C17A10(OMe)4 

(OAC)~. oil, M+ m/x 456 (71%). 
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Table 1. 
1 
B iikm chadcal shift aaaQn9ents. a 

compound 

E 

1 

2 
3 

21.2” 

5’,5” 

6’,6” 

glucose 
1 

2 

3 

6 

5 
6 

1 

6.56, d 
J - 7.0 
3.70, P 
2.20, dd 
J - 17.0 and 6.0 
2.63, dd 
J - 17.0 and 4.0 
6.66, d 
J - 2.0 
6.57. d 
J - 8.0 
6.74, dd 
J - 8.0 and 2.0 

6.53, d 
J - 7.0 

ov. 

3.31, t 
J - 9.0 
3.60, t 
J - 9.0 

3.:; dd 
J - 12.0 and 2.0 
3.78, dd 
J - 12.0 and 6.5 

6h 

4.66 

4.07 
2.61 

2.63 

6.95 and 7.01 

6.83 and 6.90 

6.80 and 7.00 

6.70 

3.1 - 3.5 

3.1 - 3.5 

3.1 - 3.5 

3.1 - 3.5 
3.73 

3.02 

6 
c 

5.96 

2% 

2.50 

6.80 and 6.89 

7.12 and 7.30 

6.90 and 6.93 

6.02 

5.01, dd 
J - 9.0 and 7.0 
5.07 

5.18 

6% . 

6.26 

7 d 0 e 

4.50 6.00 

3.80 5.36 
2.25 2.61 

2.62 2.62 

6.79 and 6.99 6.85 and 6.88 

6.68 and 6.72 6.76 and 6.79 

6.83 and 6.88 6.95 and 6.97 

a Coupling constant values are in Hz and cheaical shifts in d . 
in CDCl 3?85.,3.86 . 0”. overlapped with otpr signals. 

In CD30D:CDC13 2:8, except 5 and 5 
- b 

OMe: (x2) and 3.09., OMe: 3.82, 3.66 (x2) and 3.65; OCOMe: 1.90. 1.96, 2.00, 2.08 
aad 2.09. me: 3.86 (x6). OMe: 3.80 (x6); OCOMe: 2.06 (x2). 

Table 2. l3 C NHR chemical shift assignments. a 

Compound 4 1 

77.2 
83.1 
22.9 
86.8 
82.7 

116.3 
133.2 
111.2O. 111.8O 

6’,6” 169.5, 149.2 

111.8°, 115.2’ 
120.5 
125.3 

56.2 

75.9 
02.8 
22.7 
83.8* 
a3.3* 

115.1 
132.2 
116.8°, 115.7’ 
165.2. 145.3 
165.9 
115.7O. 119.0* 
119.7 
126.5 

1’ 
1” 
2’.2” 
3l.3”. 

5’.5” 
6’ 
6” 
One 
OCCe 

OCone 
gluciGe 

102.8 102.8 100.5 
74.1 76.1 71.2* 
76.9* 77.0” 72.7* 
70.6 70.6 69.3 
76.1* 76.0” 71.6* 
62.0 61.9 61.9 

6 7 

75.3 75.8 
03.5 73.9 
21.9 23.8 
83.0 84.2 
79.0 82.0 

115.6 116.0 
128.0 133.6 
lll.o”, 111.2O llO.lO. 111. lo 
169.7. 149.0 140.3, 168.5 
150.1 148.8 
111.2’, 116.5” 111.2°, 116.5’ 
119.7 119.1 
124.7 124.5 

55.7 55.6 
169.3,169.4,169.7 
170.2, 170.6 

20.6. 21.1 

75.4 
72.7 
21.9 
81.3 
02.3 

115.8 
131.9 
110.3O. 110.9O 
169.2, 149.3 

111.0’. 114.3O 
119.9 
126.6 

55.7 
169.6 

20.9 

a: p&u1 shift valuea in ppm dwnfield from lMS. 
. . These signals may be interchanged in the same 

In CD OD:CDC13 2:8, except 2 and S in CDC13. 
co1 4. 
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Liks hypoxoside. nyssicoside shows s C6-C3-C2-C6 system, but in the latter the olefinic function 

of the 1-en-4-yne structure of the former is hydroxylsted to dfol. Moreover. differently from hypo- 

xoside and nyasoside, the sugar unit in 2 is linked to an alcoholic instead of a phenolic function. 

The configurations of the two chiral centers, C(1) and C(2). are not determined, owing to the scar- 

city of the product hitherto obtained; however, nyssfcoside and its derivatives show a broad posi- 

tive Cotton effect in CD vith msxims at 245 nm ([@I- +8000 in 5 and +25000 in 4) not corralstable 

to the absolute configuration. 

EXPERIMENTAL 

A Craig Post apparatus (200 stages, IO:10 ml. upper and lover phase) was used for CCD. The sepsrs- 
tion, 8s vell as the rate of reactions, were monitored by tic analysis on silica gel P254. 
Solvent 1: g-BuOA: AcOB: II20 4:1:5 (upper phase); solvent 2: AcOEt: toluene l:l. hsss spectra of 7 
and s vere registered with an LKB 2091 spectrometer.wheress mass spectra of 5 and 2 were registered 
with sn EI Kratos MS 30 spectrometer at the Department of KS of the Consiglfo Natipgsle delle Ri- 
cerche (University of Naples), to which the authors are greatly indebted. 8 and C NMR spectra 
were recorded vith a Bruker AH 400 spectrometer (TM ss fnternal reference). The circular dicroism 
(CD) curves were registered with a Jssco J-40 apparatus. E and 3 

C NMR spectral data of compounds 
4-8 are reported la tables 1 and 2. respectively. 

PiaEt meterial. extraction and separation-Rhizomes of H.nyasica Bsk were collected near Zombs (Ms- 
lswi) in February 1986. The dried msterial (130 9) was ground and exhaustively extracted with aque- 
ous I4aOH (80%) and the eluate was then evaporated. The extract (45 g) was submitted by 9 g portions 
to CCD between H20: AcOEt: a-BuOH 10:7.5:2.5 and 15 g of mixture A at Kr 1 were obtained. 7.5 g of 
(A) were submitted to ~thyiation with ethereal diszomsthsne in MeOH for 4 days. By subsequent CCD 
separation (H20: EtOH: AcOEt: cyclohexane 9:4:13:1; tic, solvent 1) tetrsmethylnyasicoside. 4, (Kr 
- 0.52, 0.38 g), npssoside. 2, and dimethylypoxoside, 3. were obtained. The remaining fraction of 
(A) wss dissolved in water (100 ml) and mixed with s 5% aqueous solution of lead acetate (25 ml). 
The collected precipitate of lesd salts was washed with vater (2x15 ml) and then, suspended in YS- 
ter (100 ml). wss submitted to a stresm of hydrogen sulfide for the recovery of the free ortho di- 
phenolic compound. After the separation of lead sulfide and concentration of the solution, nyssico- 
side. 2, wss finally purified by CCD (H20: AcOEt: n-BuOH 10:8:2, Kr - 0.83, 0.32 9). 
Nyssicoside, 5 - The compound crystallized from ELOH and AcOEt. m.p. 120-2-C. W (HeOH) Amex: 257, 
290, 302 nm flog8 4.22, 3.82, 3.66),_l+AcON3,bnd H BO 

- +14.9 
: 

IR (RRr): 3400 (broad), 1600, 812 cm ;[u] 
264. 296. 307 (sh) (108s 4.15. 4.00. 3.80); 
(c 0.9, MeOH); MS. 478 m/e (M+); CD (HeOR). 

D 
[@I( imsx. no): +8000 (245). (Found: C, 57.35; H, 6.04. Cslc. for C H 0 : C. 57.74; II, 5.48%). 
Tetrsmethylnyasicoslde. 4 - Crystals from EtOH and AcOEt, m.p. 196-?C~6U61(MeOIJ&1msx: 258, 285. 
297 nm (log e 4.38, 3.87, 3.72). IR (KBr): 3400 (broad), 2230, 1600. 819 cm-l;[o] - +19.6 (c 1.2, 

MeOH); MS. m/z (X): 534 (M+. 26). 372 (18). 371 (28). 354 (50). 206 (46). 205 (4:). 204 (76). 175 
(100); CD (I4eOR).[QJ(lmsx. nm): 
60.66; H, 6.41%). 

+25000 (245). (Found: C. 60.37; A, 6.73. Cslc. for C271134011: C. 

Tetrsmethyl-pentsscetylnyssicoside, 2 - Tetrsmethylnyssicoside. 
of pyridlne and Ac20 (1:l). After one day the resggnts were 

6. wss scetylated with s mixture 

was crystallized from r_r-hexsne, m.p. 69-71'C. [a] 
evaporated under vscuum and the residue 

- +6.5 (c 0.8. HeOHmun 59.42; H, 5.78. 
D 

Cslc. for C,,H,,O.,: C. 59.67: H. 5.96%). 
Hydrolysis-df &~~methylnyssicoside. 4: 
Tetrsmatbylnyssicol, 7 - Ac :stste buffer soln at pH 5.5 (15 ml) vss added to an aqueous soln (40 
ml) of 5 (80 mg) and-8-glucosidase (EC.3.2.121 (Fluks)) (15 mg). The soln vss covered by toluene 
and allowed to stand at 36.C. After tvo days, the hydrolysis wss incomplete (tic, solvent 1) and 
more l nryme (10 mg) vss added. After four days the tic anslysis showed the fulfilment of the res- 
ction. The soln vss then extracted vith AcOEt (50 mlx2) and the residue of the organic phase wss 
submitted to CCD (H 0:scetone:cyclohexsne:AcOEt 5:5:5:2). The oily aglucone, 1, 
ly unitary (solvent ?), (Kr 0.38. 30 mg) resisted suy attempt at crystallization 

(c 1.1, HeOH). MS, m/z: 372 (M+, C2,H2406, 18). 206 (18). 166 (100). 

Ideatificstion of the sugar - After the AcOEt extraction, the squeous phase of the hydrolysis was 
extracted with n-BuOH and then percolated through a column of Dover 50 W (H+). In the residue D- 
-glucose was identified by tic (solvent: H20: MeOH: AcOH: ethylene dichloride 2:3:5:10) and throu- 
gh the corrssponding B-pentascetste by comparison with sn authentic specimen of 8-D-pentascetyl- 
glucose. 
Acetylstion of tetrsmethylnyssicol, i 
re. Oil. I4S. m/r (X) 

- Compound 1 was acetylsted according to the routine procedu- 

166 (100). 
: 456 (M+. C25H2808, 71). 397 (23). 355 (62). 354 (41). 337 (82). 336 (68). 
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