
Phytochemwy, Vol 23, No 10, pp 2293-2297, 1984 003 l-9422/84 $3 00 + 0 00 
Prmted m Great Bntarn Q 1984 Pergamon Press Ltd 

DUNAWITHANINES A AND B, THE FIRST WITHANOLIDE GLYCOSIDES 
FROM DUNALIA AUSTRALIS 

G~NTER ADAM, NGU~N QuY~? CHlBiVt and NGUY&N H~JIu KH&$ 

Institute of Plant Bmchenustry, Academy of Sciences of the GDR, Halle/Saale, German Democratic Republic 

(Recewed 11 October 1983) 

Key Word Index-Dunaha oustrahs, Solanaeeae, Hrlthanohde glycosldes, steroidal lactones, dunawlthanlnes A 
and B 

Abstract-Wlthanohde D, 7/?-acetoxy-wlthanohde D and two new wlthanohde glycosldes, named dunawlthanmes A 
and B, were isolated from Dunnlln austrahs From physxal data and chermeal transformations, the structures of the new 
compounds were determined as (20R, 22R)-O(3)-[2’,3’-dl-0-( j?-Dglucopyranosyl~j?--D-glucopyranosyl]-3&20- 
dlhydroxy-la-acetoxy-wltha-5,24_dlenohde and the corresponding O(3)-[/?-D-glucopyranosyl(l’ --* X)-/?-D- 

glucopyranosyl] compound, representing the first wlthanohde glycosldes found m the plant kingdom 

INTRODUCTION 

Recently we reported bnefly on dunawnthamnes A and B 
from Dun&a australrs (Gnseb ) Sleum [also known as 
Acmstus austrah (Gnseb ) Gnseb.] which represent the 
first Hnthanohde glycostdes found m the plant kmgdom 
[1] In this paper, detaded results on the lsolatlon and 
structures of both constituents are gven Furthermore, 
besides the free WKlthanohdes which were obtained pre- 
vlously [2, 33 from ths plant, urlthanohde D and 7fl- 
acetoxyxlthanohde D were isolated 

RESULTS AND DISCUSSION 

Methanohc extraction of dned sprouts followed by 
repeated column chromatography on slhca gel and 
alumma gave, besides wlthanohde D (0003%) and 7/I- 
acetoxy-wlthanohde D (0 004 %), the crystalline glyco- 
sides dunawlthamnes A (4) and B (10) m 0 18 and 0 045 % 
yield, respectively Acid hydrolysis of 4 or 10 (1 N 
methanohc HCl, 5 hr reflux) afforded m both cases D- 

glucose and an aglycone wluch was shown to be (20R, 
22R)-la,3/$2O-tnhydroxy-wrtha-5,24-dlenohde (1) by 
spectral data and chenucal transformations [l] as well as 
by X-ray analysis of its monohydrate [4] Independently 1 
was obtained as a free wlthanohde (deacetyl physalo- 
lactone B) from Whama somnfera chemotype III [5] 

The composition C48H74020 3H,O for dunawlthamne 
A (4) was denved from elemental analysis Its FDMS 

r1 
6 

Hrlth peaks at m/z 1009 [M + Na]’ and 516 [M + 2Na] 
confirmed the MW of 986 Peaks due to the stepwise loss 
of three glucose umts at m/z 847 [ 1009 - glucosyl + H] +, 
685 [847 - glycosyl + H]+ and 524 [685 - glucosyl]+ 
indicated the presence of a tnglucoslde The typleal 

*Part of the thesis of N Q C&n, Academy of sclenax of the 
GDR, 1980 
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Hrlthanobde signals m the 100 MHz ‘H NMR spectrum 
(Table 1) corresponded well with those of the la-mono- 
acetyl WKlthanohde 3 (also isolated independently as 
physalolactone B [7]) prepared via mild alkaline hydroly- 
sis of the dlacetate 2 Alkahne hydrolysis of 4 Hrlth 0 1 N 
methanohc NaOMe (72 hr at 20”) gave deacetyl duna- 
wlthanme A (S), which lacked ‘H NMR acetyl signals 

Selective cleavage of the glucosldlc hnkage m 4 was 
achieved by oxldatlve Smith degradation [8], which gave 
30% of the crystalline monoglucoslde 7 The typical 
wahanohde ‘H NMR signals of 7 corresponded with 
those of the tnglueoside 4 (Table 1) A doublet at 64 33 (J 
= 7 Hz) for the anomenc sugar proton [9, lo] mchcated 
the /?-glucosldlc hnkage of the remammg glucose at C-3 
Alkaline hydrolysis of 7 led to deacetyl monoglucosrde 8 
A second South degradation starting from 7 yielded 33 % 
of the monoacetate 3 which proved unqmvocally the la- 
position of the acetyl function as well as the 3/?-position of 
the sugar side chain moiety m 4 Parti acid hydrolysis of 
4 (1 N methanohc HCl, 1 hr reflux) yielded aglycone 1 
(54x), la-monoacetate 3 (6 7x), the monoglucoside 7 
(2 7 %) and the deacetyl monoglucoside 8 (6 6 %), which 
were isolated by column chromatography on sihca gel 

For detection of the sugar sequence, the glycoslde 4 was 
methylated with MeI-BaO-Ba(OH), m DMFA follow- 
ing the procedure of Kuhn et al [11] Upon column 
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Table 1 ‘H NMR spectral data of dunawrlthanmes A (4) and B (10) and denvatwes (100 MHz, CD,OD, 
HMDS as mtemal standard) 

Compound 3* 4 5 6 7 10 

H-l 
H-3 
H-6 
H-22 
3H-18 
3H-19 
3H-21 
3H-27,28 

505br s 

380m 

5 55d (4)% 
4 22dd (12,4) 
083s 
105s 
125s 
193s 

-0Ac 
Anomerlc 
glucose 
protons 

200s 
- 
- 
- 

500br s 

t : 
5 55d (5) 5 50d (4) 
4 18dd (12,4) t 
083s oa2s 
106s 096s 
122s 122s 
182s 180s 
184s 184s 
200s - 

: : 
t t 

492br s 

t 
5 37d (4) 
4 16dd (12,4) 
083s 
102s 
122s 
178s 
187s 
194s 
4 33d (7) 
466d (7) 
478d (7) 

497br s 

t 
5571 (4) 
4 17dd (12,4) 
081s 
105s 
120s 
180s 
193s 
197s 
433d (7) 

- 

497br s 

t 
547d (4) 
4 17aii (12,4) 
080s 
103s 
119s 
180s 
192s 
197s 
444d (7) 
4 57d (7) 

- 

*In CDCl, 
Would not be ldentdied 

% J W 

chromatography of the reaction product on s~hca gel, 
28 % deca-O-methyl dunamthamne A (6) and 22 % of the 
lactone rmg-opened dodeca-O-methyl derivative (9) were 
obtamed 

Whilst the mass spectrum of 6 upon poslttve lomzatlon 
exhlhted no molecular ion peak, under condltlons of 

6 AC; CH3 

.mlr 529 f 
m/z171 

HO, . ’ ml2 663 
_( 

negative lomzation a molecular ion at m/z 1127 [M + l] - 
was mdlcated besides characterlstlc sugar fragments at 
m/z 643 [decamethyltnglucosyl fragment mcludmg 
O(3)] - and m/z 407 [643 - tetramethylglucosyl - OH] - 

Compared to 6, compound 9 upon negative lomzatlon 
showed the molecular Ion peak at m/z 1171 [M-l]- 

:H3 

KH3 

R 
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Crystals (MeOH-Et,O), mp 216” dec, [a]g + 1,3” (c 0 78) 
IRv,cm -I 1135,169O (or,B-unsatumtedg-lactone), 3400 (OH) 
UVt, mn (logs) 228 (3 93) ORD [@]265 + 1760”, [@-J2~,, 0”, 
[0]235 - 1820” (a = + 35 8) 

Deaceryl dunawrthamne B (11) From 10 as de.scnbed before 
(50%) Crystals (MeOH-EtOAc), mp 192” dec, [a]ff + 3 4” 
(MeOH, c 0 29) IR vmax cm -’ 1135, 1690 (a&unsaturated 6- 
lactone), 3400 (OH) UV & nm (logs) 229 (3 73) ORD [O]266 
+ 1280”, [O],,, 0”, [@]235 - 1280” (a = + 25 6) 

Oxufatlve Snuth degradation [8] of dunmv~thamne A (4) to 7 
Compound 4 (500 g) m MeOH (100 ml) was stirred with NaIO, 
(1 5 g) m H,O (15 ml) for 16 hr at 4” After standing for 12 hr at 
room temp and filtration, the soln was coned under red pres and 
n-BuOH (100 ml) was added The organic phase was washed wth 
H,O, evapd, and the residue obtamed dissolved m MeOH 
(100 ml) After addition of NaBH, (1 g), the soln was stirred for 
1 hr at room temp and neutrahzed with 5 % HOAc m MeOH 
1 N methanohc HCl(25 ml) was added and the soln left for 24 hr 
at room temp Evapn under red pres, addition of lOOm1 n- 
BuOH, repeated washing Hrlth H,O, and evapn gave a residue 
which was chromatographed on 8 g slhca gel Upon eluhon with 
CHCI,-MeOH (49 4), 100 mg (30 %) monoglucoside 7 was 
obtamed Crystals (MeOH-H,O), mp 172-175” dec, [a]$ 
+ 15 2” (MeOH, c 04) Irving cm-’ 1135, 1690 (a$- 
unsaturated &lactone), 1255, 1730 (OAc), 3450 (OH) 
UVI, nm (log E) 230 (3 87) ORD [0]272 + 725”, [0]240 
-3015” (a = +37 3), ht [13] amorphous, [a]D + 3 7” 
(pyndme) 

Oxldatlve Stmth degradation of monoglucoslde 7 to 3 From 7 
(60 mg) as described before (CHCl, instead of n-BuOH was used 
for the extraction after acid hydrolysis) Elutlon of the slhca gel 
column Hrlth n-hexane-Me,CO (8 3) gave 15 mg (33 %) 3, mp 
236-239”, identical m every aspect to O(l)-monoacetate 3 
prepared from 1 via dlacetate 2 

Deucetyl monoglucoslde 8 Compound 10 (10 mg) m 0 1 N 
methanohc NaOMe (2 ml) was left for 48 hr at room temp After 
neutrahzatlon wth dll HOAc, evapn under red pres, and 
addition of CHCl,-MeOH (9 l), the soln was dried over 
Na,SO, and evapd to @ve 5 mg (50 %) 8 Crystals (EtOAc), mp 
178-182”, [a]g + 26 1” (MeOH, c 0 3) MS (positive Ionization), 
10-16 eV, m/z (rel mt ) 584 [M -2H20]+ (24), 440 [M 
-glucose] + (34), 422 [440 - Hz01 + (lOO), 404 [422 - H,O] + 
(74), 333 [M -glucose - 125]+ (33), 315 [333 - H20] + (59), 297 
[315 -H,O]+ (61) IRVING cm-’ 1135,170O (a&unsaturated 
8-lactone) 3400 (OH) UVI,, nm (log E) 229 (3 86) 

Partial acrd hydrolysis of 4 Compound 4 (600 mg) was refluxed 
wth 1 N methanohc HCl (100 ml) for 1 hr The soln was evapd 
under red pres , the residue was dissolved m n-BuOH (100 ml), 
washed wth H,O, evapd under red pres, and the residue 
obtamed (300mg) chromatographed over slhca gel (15 mg) 
Elutron with CHCl,-MeOH gradients gave 20mg O(l)- 
monoacetate 3 (49 l), 150 mg wlthanohde 1 (97 3), 11 mg 
monoglucoslde 7 (9 1) and 25 mg deacetyl monoglucoslde 8 
(4 l), Identical m every aspect to the otherwlse prepared 
specimen 

Methyl&on dunawtthamne A (4) to 6 and 9 Compound 4 
(600 mg) was shaken m DMF (12 ml) Hrlth BaO (24 g), 
Ba(OH), 8H,O (48 mg) and Me1 (2 6ml) [ll] for 24hr, and 
after ad&ion of further Me1 (1 ml) and BaO (100 mg), agam for 
24 hr at room temp The soln was diluted with CHCl, (200 ml) 
and after fdtratlon, extractlon with H,O and aq Na,S,O, evapd 
CC of the restdue (626 mg) over sdlca gel (Woelm, 30 g) gave 
upon elution with n-hexane_CHCl, (1 4) 200 mg (28 %) dodeca- 
O-methyl derlvatlve 9 Scales (n-hexan+CHCl,), mp 76-80”, 
[a]h’ + 3 5” (c 0 5) MS (negative lomzatlon), 10-16 eV, m/z (rel 
mt) 1171 [M-l]- (48), 999 [M-l-171]- (26), 643 (deca- 

methyl tnglucosyl fragment) (46), 545 [M -627-J- (26), 527 [545 
- H,O] - (70), 407 [643 - tetramethyl glucosyl -OH] - (96), 
333 (lOO), 331 (100) MS (positive lomzatlon), 10-16 eV, m/z (rel 
mt ) 643 (decamethyl tnglucosyl fragment) (20), 627 (37), 529 
(97), 469 [529 - HOAc]+ (78), 357 [529 - 1 1713 (95), 
[357 HOAc] (96), [297 H,O] (83), (tetramethyl 

fragment) 187 (91) 
vmx -’ 1730 1725 ester), 

(OH) & (log E) 228 (3 58) 
Eluhon wth CHCIJ gave 150 mg (22%) deca-o-methyl- 

dunawlthanme A (6), scales (n-hexane-CHCl,), mp 92-95”, [a] A6 
+ 5 1” (c 0 4) MS (negative lomzatlon), 10-16 eV, m/z (rel mt ) 
1127 [M+l]- (12), 1108 [M-H,O]- (53), 1048 Cl108 
-HOAc]- (6), 889 Cl108 -219-J- (7), 643 (decamethyl t&u- 
cosyl fragment) (16), 481 (27), 463 [481 - H,O]- (55), 421 [481 
- HOAc]- (33), 407 [643_tetramethyl glucosyl -OH] - (76) 
MS (positive lomzatlon), 10-16 eV, m/z (rel mt ) 499 [M 
-627]+ (5), 485 (46), 465 [M -643 -H,O]+ (56), 439 [499 
- HOAc] + (36), 421 [439 - H,O] + (49), 405 [465 - HOAc] + 
(46), 391 (81), 357 [M -643 - 126]+ (43), 297 [357 -HOAc]+ 
(44), 219 (tetramethyl glucosyl fragment) (85), 187 [219 
- MeOH]+ (100) IR v_ cm -’ 1240,173O (OAc), 1700 (a, B- 
unsaturated d-lactone), 3500 (OH) UV v, nm (log E) 228 (3 69) 
ORD [O]266 + 1940”, [O],s, 0”, [@])1233 -2200” (a = +414) 

Acid hydrolysis of6 Compound 6 (200 mg) was refluxed urlth 
1 N methanohc HCl(50 ml) for 5 hr Upon evapn under red pres 
and dilution urlth H,O (50 ml), the ppt was crystallized to @ve 1 
The aq filtrate was refluxed for 3 hr and extracted 5 x with 
CHCl, The aq soln was neutralized wrath Dowex 1 and evapd 
CC of the residue of the CHCl, extract over 2 g sdica gel gave 
upon elutlon with C,H,-Me,CO (7 3) 20 mg (24%) 2,3,4,6- 
tetra-O-methyl-a-D-glucose Needles (n-hexane), mp 88-91”, 
[a]h5 + 87 5 --) 83 0” (H,O, c 0 2), identical m every aspect to an 
authentic [14] sample CC of the residue of the aq soln over 2 g 
slhca gel gave upon elutlon with CHCl,-MeOH (47 3) 1Omg 
(27 %) 4,6&O-methyl-a-o-glucose Needles (MeOH-CHCl,), 
mp 16s169”, [a]h5 + 76 9 + 62 9” (H,O, c 0 14), identical m 
every aspect to an authentic sample prepared from a-tomatme 

Cl51 
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