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Abstract-A new pregnane ester tetraglycoside designated as dregealin of a new genin named as dregenin was isolated 
from the dried roots of Dregea lanceolata. Chemical and spectroscopic evidences were consistent with the structure 
1 l-O-acetyl-marsdenin-3-O-[O-cr-~-diginopyranosyl-( l+4)-O-a-L-diginopyranosyl-(l-+4)-O-~-D-cymaropyranosyl- 
(l-+4)]-j?-D-oleandropyranoside for dregealin. 

INTRODUCTION 

In several species of the Asclepiadaceae, cardenolides 
have been reported to be present together with pregnane 
derivatives [l]. In our continuing search for new com- 
pounds from Dregea lanceolata, a mixture of glycosides of 
2-deoxy sugars was extracted, which by column chroma- 
tography over silica gel afforded a new crystalline preg- 
nane ester tetraglycoside named dregealin (1) of a new 
genin, dregenin (3). 

RESULTS AND DISCUSSION 

Dregealin (1) mp 115”, [LX&, +28.57”, CS1Hs20,, 
responded positively to the Liebermann-Burchardt test 
[2], xanthydrol [3,4] and Keller-Kiliani [S] reactions, 
indicating it to be a steroidal glycoside of 2-deoxy sugars. 
In the IR spectrum of 1 the absorption maxima at 3400, 
1740, 1366 and 770 cm- 1 were assigned to hydroxyl, 
carbonyl, methyl deformations of a methyl ketone and 
trisubstituted double bond, respectively. The presence of 
a carbonyl group was further indicated by the ability of 
this compound to undergo facile reduction with sodium 
borohydride and its nature as a methyl ketone was 
established by a positive sodium nitroprusside_test [6]. It 
underwent alkaline hydrolysis by the Zemplen method 
yielding a more polar product 2, which indicated the 
presence of ester group(s) in 1. In the ‘H NMR spectrum 
of 1, the presence of four anomeric protons at 6 4.84 (lH), 
4.80 (2H) and 4.78 (lH), together with four secondary 
methyl group doublets (J = 6 Hz) of three protons each at 
6 1.36, 1.28, 1.26 and 1.20, besides the characteristic 
methylene signals in the region 6 2.38-2.28 (4H) and 
1.90-1.80 (4H) for equatorial and axial protons, respect- 
ively, provided evidence that 1 is a tetraglycoside posses- 
sing four 2,6-dideoxy hexosyl units. The ‘H NMR spec- 
trum also contained a singlet of three protons at 6 1.96 for 
an acetyl group presumably present in the aglycone 
moiety of 1. 

To identify the aglycone moiety and sugars of 1, it was 
hydrolysed by mild acid (0.025 M H,SO,) [7], affording a 
crystalline genin 3, mp 162”, [a&, + 20” and a mixture of 
three sugars. The separated sugars 5-7 displayed charac- 
teristic colour tests of 2-deoxy sugars and were identified 

as L-diginose [8] (2,6-dideoxy-3-O-methyl+lyxohexose) 
(5), D-cymarose [9] (2,6-dideoxy-3-O-methyl-D-ribo- 
hexose) (6) and D-oleandrose [lo] (2,6-dideoxy-3-0- 
methyl-D-arabinohexose) (7) (PC, [cr&). For further char- 
acterization compounds 57 were oxidized with bromine 
water to their lactones, 8,9 and 10, respectively, which on 
treatment with phenylhydrazine yielded known crystal- 
line derivatives, i.e. L-diginonic acid phenylhydrazide (ll), 
D-cymaronic acid phenylhydrazide (12) and D-Olean- 
dronic acid phenylhydrazide (13), respectively. On the 
basis of the above results, compound 1 was characterized 
as a tetraglycoside containing L-diginose, D-cymarose 
and D-oleandrose moieties. 

Genin, 3, obtained on methanolysis by the Zemplkn 
method [ll, 121, afforded a crystalline product 4, mp 
262”, [alo -lo”, confirming the presence of the ester 
group in 3. From the melting point and specific rota- 
tion comparison, compound 4 was identified as 17a- 
marsdenin (3/?,8fi,llc(,12/?,14~-pentahydroxy-pregn-5- 
ene-20-one) [13]. The inertness of 1 and 3 to sodium 
metaperiodate, in contrast to their deacetylated products 
2 and 4, which reacted with this reagent, revealed that one 
of the hydroxyl groups in the vi&al diol arrangement 
was acetylated which could be at C-11 or C-12 of the 
genin. The location of the acetyl group at C-11 was 
confirmed with the help of the ‘H NMR spectrum which 
showed a low field one proton triplet at 6 5.35 (J = 8 Hz) 
attributable to a C-l 1 methine proton and the higher field 
one proton doublet at S 4.57 (J= 8 Hz) assigned to a 
methine proton at C-12 bearing a free hydroxyl group. 
The genin 3 was thus identified as 1 1-0-acetyl marsdenin, 
reported here for the first time and named as dregenin (3). 

More direct chemical support for compound 1 being a 
tetraglycoside of diginose, cymarose and oleandrose and 
determination of the sequence of the sugar units came 
from the results of its very mild acid (0.005 M H,SOJ 
hydrolysis. After four days, the reaction mixture exhibited 
two new spots (PC and TLC), one was found identical 
with diginose (5) and the other was presumed to be 
triglycoside 14, leading to the conclusion that diginose 
was the terminal sugar. After eight days, a new spot, 
presumably the diglycoside 15, appeared with the same 
spot of diginose sugar (5) indicating that the second sugar 
in the sequence was also diginose. After 12 days two 

2961 



2962 G. KRISHNA et al 
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additional new spots appeared (PC and TLC); one was 
found identical in mobility with cymarose (6) and the 
other was presumed to be monoglycoside 16, leading to 
the conclusion that cymarose was next to the diginose 
sugar units in the sequence. The hydrolysis was complete 
in 17 days exhibiting four spots identical in mobilities 
with diginose (5) cymarose (6), oleandrose (7) and the 
genin, dregenin (3). This led to the conclusion that 
oleandrose (7) was glycosidically linked to dregenin (3) at 
the C-3 hydroxyl group [ 16,173 as compound 2 showed a 
positive reaction with sodium metaperiodate indicating 
the presence of a vicinal diol arrangement of the C-l 1 and 
C-12 hydroxyl groups of the genin moiety. 

The EI mass spectrum of compound 1 did not exhibit a 
[M] +, expected at m/z 999, but the highest mass ion peak 
at m/z 577 was attributed to a tetrasaccharide fragment, 
[M -genin fragment]+, presumably originating from the 
tetraglycoside moiety. The other ion peaks at m/z 257 and 
239 were attributed to [disaccharide fragment ion (289) 
- MeOH] + and [257- H,O] + ions, possibly originating 

H-6-H Digp = Diginopyranose 

I 
MeO-C-H 

I 

Cymp = Cymaropyranose 

H-C-OH 

I 
Olep = Oleandropyranose 

H-c-OH 

I 
Dreg = Dregenin 

Me 

13 

from the tetrasaccharide moiety of the glycoside. The 
lower mass region contained the common fragment ion 
peaks for 2,6-dideoxy-monomethoxy hexose [ 141 at m/z 
145,113 and 95. The other prominent ion peak at m/z 422 
was in agreement with the formula C23H3407 cor- 
responding to [M - tetrasaccharide fragment]‘. The 
subsequent losses of an acetyl group and four water 
molecules from this ion giving ion peaks at m/z 362 [422 
-HOAc] +, 326 [362-2H,O]+, 308 [362-3H,O]+ 
and 290 [362-4H,O]+ were in agreement with the 
presence of one acetyl group and four hydroxyl groups in 
its genin moiety. 

The ‘H NMR (CDCI,) spectrum at 300 MHz not only 
confirmed the tetraglycosidic nature of 1 but also helped 
in ascertaining the configuration of the glycosidic link- 
ages. For convenience, the one oleandrose, one cymarose 
and two diginose units of 1 were designated as S,, S,, S, 
and S,, respectively. The two double doublets appearing 
as broad doublets of one proton each at 64.84 and 4.78 (J 
= 3 Hz) and two double doublets at 64.80 (2H, J =9.5 
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triturated with abs. Et,0 (to remove excess of phenylhydrazine), 
yielding L-diginonic acid phenylhydrazide (11) which crystallized 
from MeOH-Et,0 as needles, mp 131-133” (lit. [19] mp 
132-135”). 

D-CymaroniC acid phenylhydrazide (12). A soln of lactone 9 
(1.2 mg) in abs. EtOH (0.04 ml) was mixed with freshly distilled 
phenylhydrazine (0.04ml) and heated as for 8, afforded D- 
cymaronic acid phenylhydrazide (12) which crystallized from 
MeOH-Et,0 as needles, mp 154” (lit. [9] mp 155”). 

D-Okandronic acid phenylhydrazide (13). A soln of 10 (1.2 mg) 
in abs. EtOH (0.04 ml) was mixed with freshly distilled phenylhy- 
drazine (0.04 ml) and heated as for 8 to yield D-oleandronic acid 
phenylhydrazide (13), crystallized from MeOH-Et,0 as needles, 
mp 132” (lit. [S, lo] mp 135”). 

Very mild acid hydrolysis ofDreyealin (1). To a soln of l(10 mg) 
in 80% aq. dioxane (1.2 ml) was added 0.01 M H,SO, (1.2 ml) 
and the soln was kept at room temp. After 4 days, TLC of the 
reaction mixture exhibited a spot due to diginose (5) (R,,,, 1.00, 
taken as reference), and two more spots of mobiliiies (R,,,, 2.20) 
and (Rdign 2.06) presumed to be triglycoside 14 and unhydrolysed 
starting material 1, respectively. After 8 days, a new spot of 
mobility (Rdign 2.28) appeared which was presumed to be digly- 
coside 15. After 12 days, two additional new spots appeared, one 
was found identical to cymarose (6) (Rdign 1.5) and the other was 
presumed to be monoglycoside 16 (Rdign 2.32). The hydrolysis 
was complete in 17 days, when two additional new spots, 
identical in mobilities with dregenin (3) (Rdisn 3.5) and oleandrose 
(7) (Rdign 1.3) appeared. The reaction mixture was then worked- 
up followed by CC affording a crystalline dregenin (3), mp 162’ 
(MeOH-Me,CO), [xl;” + 22. (MeOH; ~0.1) and three chroma- 
tographically pure reducing sugars as viscous syrups, viz. digi- 
nose (5), cymarose (6) and oleandrose (7), respectively. 
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