SUMMARY

A new triglycoside of the cycloartane series has been isolated from the roots of Astra-
galus atevereianus Pall.; it is cyclosiversigenin 6-0-g-D-glucopyranoside 3-0-[0-a-L-rhamno-
pyranosyl-(l + 2)-g-D-xylopyranoside].
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'®C NMR SPECTRA OF STEROID GLYCOSIDES.
III. ACETATES OF PENNOGENIN TRIOSIDES

L. I. Strigina and V. V. Isakov UDC. 547.,917+547,918+4543,422,25

The *°*C NMR spectra of two pennogenin trioside acetates have been measured and an
assignment has been made of the signals of the C atoms. The mutual influence of the
aglycone and of the acetylated carbohydrate chains, and also of the acetylated mono-
saccharides composing the carbohydrate chains, have been determined.

One of the promising methodological approaches to determining the structures of natural
splrostanol glycosides is '%c NMR spectroscopy. Investigations in this direction have been
successfully developed in recent years [1~7]. However, the great complexity of the 'H NMR
spectra of the free glycosides prevents the unambiguous assignment of the signals in the *

MMR spectra by using the method of selective decoupling from protons. The spectroscopy of
the acetates of glycosides has a number of advantages due to the lesser complexity of the 'H
MMR spectra and the good solubility of the acetates of the glycosides in a large number of
nonpolar solvents,

We have studied the **C MMR (CDCls) spectra of two acetates of spirostanol glycosides —
polygonatosides C' (I) and C* (II) [8]. We report the assignment of the resonance signals
of the C atoms in the spectra, ‘

The assignment of the signals of the C atoms in the '°C NMR spectra of (I) and (II) was
carried out on the basis of results for pennogenin {9] and those given in the literature for
the corresponding methyl glycosides [10].

To illustrate the mutual influence of the aglycone and the component carbohydrate chains,
we calculated the glycosylating shifts A§ = S¢ of the glycoside acetate — 4, of the aglycone
(for the aglycone), and AS§ = §, of the glycoside acetate — &, of the acetate of the methyl
glycoside (for the acetylated monosaccharides) [4]. The glycosylation shifts for the (0Ac) s~
a-L-Araf residues of (I) are not given because of the absence from the literature of informa-~
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tion on the *3C NMR spectrum of methyl (OAc)s;-a-L-arabinofuranoside. The chemical shifts of

the signals of the aglycone (ring A) and carbohydrate moieties of (I) and (II) and the glyco-
sylation shifts are given in Table 1.

The signals of the C atoms of the aglycone moieties of (I) and (II), with the exception
of the signals of ring A, are close to those of pennogenin [9]. The values and directions
of the glycosylation shifts for the C-3 (a), C-2 (B8), and C-4 (B) atoms of the aglycone of
(I) and (II) are close to those of the free glycosides of steroid 3(B)-hydroxy alcohols of
the spirostan series [4],.

In the '3C NMR (CDCls) spectrum of (I), the assignment of the signals of the (OAc)s~o-
L-Rhap unlt (C" ) and of the (0OAc)a-o-L-Araf unit (C™) was made by selective decoupling from
protons. 'H NMR (CDCls) spectrum of (I) (6, ppm): HC-1" 4.99, HC-2" 5.01, HC-3" 5.25, HC-4"
5.06, HC-5" 4,39, HC-6 1.19; HC-1"' 4.97, HC-2"' 4 94, HC-3"' 4.94, HC—4"' 4.20 HC-5"' in
the 4-4.5 region. In the '3C NMR (CDCls) spectrum of (II) the signals of the two (OAc)a~a-
L-Rhap units attached by 1 - 2-(C" ) and 1 » 4(C™" ) bonds form separate regions not overlap-
ping with that of the (OAc),-8-D-Glcp unit, and they differ greatly with respect to the de-
gree of screening of their C-1, C-4, and C-5 atoms.

For the (OAc)s-a-L-Rhap-(1 -+ 2) unit, C-1" and C-5" are more screened, and C-4" is
less screened than the corresponding C atoms (C™) of the (0Ac)a-o-L-Rhap-(1 -+ 4) unit when
they are present together in a branched carbohydrate chain. Furthermore, the a glycosyla-
tion shifts for the attached acetylated rhamnosyl units are opposite in sign.

The assignment of the signals of the C atoms of the (0Ac).-B-D-Glcp unit in (I) and (II)
is based on the results for Me-(0Ac) ,—8-D-Glcp [10] and for (I) it was confirmed by selective
decoupling from protons. 'H NMR (CDCls) spectrum of (I) (6, ppm): HC-1' 4.55, HC-2' 3.61,
HC-3" 5.28, HC-4' 3.67, HC-5' 3.62, H,C-6' 4.25 and 4.4.

It follows from the spectrum of (II) that the addltion of two (OAc)a-a-L—Rhap residues
to C-2' and C-4' gives a downfield shift of the signals of all the C atoms of the glycosyl
unit apart from that of C-1', It is obvious from a comparison of the spectra of (I) and (II)
that the replacement of a (OAc)s—q-L-Rhap unit at C-4' by a (0Ac)s-a-L-Araf unit affects the
glycosylation shifts observed for the C atoms of the glycosyl unit. It is shown in a small
increase in the degree of screening of the C-4' (a) and the neighboring C-3' (B) atoms and
a decrease in the degree of screening of the C-5' (B) and C-6' (y) atoms.

EXPERIMENTAL

The 'H and '®C NMR spectra of (I) were recorded on a WM-250 spectrometer at working fre-
quencies of 250 and 60.9 MHz, respectively. The accuracy of the measurement of the chemical
shifts was 20.02 ppm ('>C) and 1 Hz ('H). The '°C NMR spectrum of (II) was recorded on a
Bruker HX-90 spectrometer at a working frequency of 22.63 MHz. The accuracy of the measure-
ments of the chemical shifts was +0,05 ppm. Solutions of (I) and (II) in CDCl, with concen-
trations of ~5% were used at 30°C, with TMS as internal standard. The acetates (I) and (II)
were obtained from the corresponding glycosides as described previously [8],
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TABLE 1. *®C Chemical Shifts & (ppm) and Glyco-
sylation Shifts Ad (ppm) of the C Atoms of Agly~
cone (ring A) and of the Carbohydrate Moleties of
Polygonatosides C* (I) and C* (II)

. i
c .tom 4 Ad 1 A
1 37,2 -0,1 37,2 (),
2 20,6 --2,0 29,6 2,0
3 79, +7,7 79,15 -+7.85
4 384 ~3.9 38'3 —40
5 140,3 —~(,6 140,1 -0,8
6 122,0 +0.,7 122,0 +0,7
1 99,6 ~1.9 99,5 -2,0
2' 76,3 +5.0 76,4 +5,1
3 74,9 +2,0 75,3 +2,4
4 77,5 +9,0 77,7 +9,2
5 72,8 +1,0 72,3 +0,b
¢’ 62,5 ~+0,5 62,3 +0.3
1 97,5 ~1,0 97,3 -1,2
27 70,4 --0,6 70,2* +0.4
" 68,7 ~0.5 68.6 0,6
4 71.5 +0,5 71,3* +0,3
8" 66,4 +0,1 65,4 -+0
6" 17,3 ~0,1 17,3 —0,1
1"andl’""’ 107,6 99,5 -+0,1
2m ga 1er 81.5 70.1.* +.0,3
3"and3’'"’ 76,6 68,6 ~0,6
4"and4’’ "’ 81,6 70,6* —0,4
5”and3’""’ 63.3 67,9 +1,6
6" —-— 17,1 -0,3
CH,.CO 20.7; 20,8; 21,2 20,8; 21,3
CHJ co 169,6; 169,9; 170,5 169 6; 162,9; 170,5

*The assignments may be interchanged within the
vertical column,

SUMMARY

1. The mutual influence of the aglycones and the acetylated carbohydrate chains, and
also of the acetylated monosaccharides, composing the branched carbohydrate chains of two
pennogenin trioside acetates has been determined.

2. The chemical shifts ofthe signals of the C atoms of the (0Ac)s-o-L-Araf(l ») unit
have been determined.
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