
extracted --=~ =: ~ -~ ' ~  - ~ ~ ~" "" ^ w~un uaeuny~ ether (3 x ~vv ,nx). ~e extract was dried over r, gSv~, tile solvent 

was eveporated off in vacu-m$1, and the residue (700 rag) was chromatographed on a col~el con- 

~ ~&uuion une raining ~ g of silica gel. ~ .... of ~" col~m% with .exane-euuy~ .... acetate (2:3) yielded 

the colorless . . . .  - substance ~ ~ "" ~5), with the composition C~sn~2va, ~,~-~** crys~a~±lne mp ........ (from 
. . . . .  \ r-'D~::s 2 °, 0. Yield 3vv mg IR spectr~n~ eune~2, t ~ . l  --25. (C ~moh ~ / ~ v v o ~ ,  Rf 0.65 (ether). 

kVmax, cm- 3u3v, ~5, ~3~v, ±3~v, ~3v, ~ O / u ,  

~ov, ~v, ~vSv, Mass spectrum ( / ~ 286 /'~+ ~,/~c~ ~,=/~ 

=v±~=8/, , ~/3~o), 6), , , / o ~  • ± 3 5 k o 0 ) ,  ± ~ o k ~ o . o ) ,  , 

. ~J~/~, ~ov.5). 
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.................. OF ~R~EE:,,~ ~,, ~uvS~u,S Hedera taurica 

-~. S~v~vq~Eo v~^~ ~v~vS~u,,o ~, ~,~ T3, n~, ~u"~ H2 ~-~ THE ,~v,S 
OF ............ ~R~l ' .b~z ,~ l 'q  Z v .I, 

V I• ~ . . . . . . . . . .  ~. V . . . . . . . .  A. S• . ~r~s~oveus, . ~o±E~c,eva, Shashkov, 

and V. Ya. ~'-" - ~il-rva 

vu~ 5,4,. ~-o:543.422 

From the leaves of Crimean i~-y we have isolated the previously knowT, glyco- 

sides o-u-~-,.-~aD-~O-u- tv-~-,.-~tt~p-k .-,=+]-v-~-u-~-UD-i ---u)-p-~-~CDJne~e~a- 

k-~oT-p-u-~-c~joxean-c aczu and -veuerage,±~, aud n-v-tv-a-,.-Rnap-i~--&l-,,- 

s i d e  K 1 ~ , ,  r , ,  . .  , , ~ ,  ~ r ,  . n ~  ^ . .  • , . .  ~ n o  ^ r , ,  . .  , , , , .  / ,  . , ~  , ,  ~ ~ ,  
~"~+ ] -V- D -~- -- ;-v- ~v-~-, -~n~p- ~ ~ 7 -~-~-, -~ap ~ -~o-u- t v-~-, -~zzap- 

GlCp_ ~, . e ~  . . . .  < ~v)-p-w-~±Cp j echinocystic acid• 

uontluu.mM a study of the leaves of Crimean i~-y Hedera taurica uar~., ±ax.~y Aria- 
I .... 

1 1 1 ~ 1  z Li~l w ill U l l  iaceae, we ,ave isolated glycosides of ......... polarity, ....... have been .... = taurosides 
utle~ G~-G a and H~ and H~. For ...... isolation, tile plant raw material, after enz~-me inactiva- 

tion by ........ , was uo~-~a~ dried and was extracted succ~ss~u-~y" - = ...... with cu~v~o.v~,~= ..... and ...... ~, mix- 

tures of chloroform and . . . . . . .  (6: 3: ~ . . . . . . . . . . . .  euu~,~ox 1 and ~) rue cn±orozoa~u extract contained " "  • cn~oro- 

p~,y~, carotenoids, resins, and other substances of low polarity; the ~ .... "- ~o~ow-~,g extract 

contained ....... -'~-- ±ow-pozm~uy glycosides; and the last extract a mixture of ,neu~u~,-po~ar~:~--uy ~±yo~--- 
cosides. 

~:ans-aued H. V. Frunze Simferopol' State University. ~ ...... from ~nzm±y~ ...................... :r~uunyKn Soedin- 

~o. 5, pp. 5~-5~o, oepue~mber-uctober, I~. ur-glna-'--" article submitted October ~,~ 

.L, vv~-.~±3~,¢ ~laSv5-0455~a~.5u © x>~3 Plenum Publishing Corporation 455 



TLC analysis of the medium-polarity glycosides in the chlorofor~ethanol-water system 

showed ~- u~,e presence of four components, designated as taurosides G, H, I, and J Their 
w.L-., by preparative separation was achieved on silica gel ...... elution chloroform-ethanol-water. 

i . ~q .  r ' z ' r r  . , " ,  ~ . 1 1 ¢ ~ .  -" • ue ~..~ analysis of component G in the chlorofornr-ethanol-m~m~onia system showed ..... ±~ 
consisted of three glycosides, which were called taurosides Gz, Gm, and G s in order of in- 
creasing polarity. Their preparative separation was carried out on silica gel with elution 

c..orozorm-e~namo~-an~non~, which enabled the :-='---" ="~ -.uzv~uu=- glycoside Gz and a poorly sep- by . . . . . . . . . . . .  
arable mixture of G= and Gm to be obtained. The pair G2 and Gs was separated on silica 

cnromauo~apny with ........ by gel with grafted-on heptyl groups ["~ by reversed-phase ......... e-uL~u. 
aqueous e-~a.o~.~'- -- ~ "'-.ue ~-,,~ ~ analysis of coi,~ponent H il-~ the cn-uro.or,~-n~eLh~no---am,mollla~ ~ "" ~: ..... ~ ~ " " " sys- 

wn-cn u~u~os-ue~ and • tom showed that it consisted of two glycosides, ..... were called ......... H~ H 2 
z,,e most ~uzL=bze solvent system~ for their separation proved to be a mixture of butanol, 
ethyl acetate, and water. The further purification of components Gz-Gs was performed by 
chromatography on silica gel in the but~iol-ethyl acetate-~ater system, and that of com- 
ponents H z and E= in the chlorofornr-ethanol-a~xsonia systems. Glycosides G= and Hz were ad- 

• ~ " " " ~ ' "  uilrOU~il dxuzona±ay purified ...... their - =uzz acetates. 

Taurosides Gz and H 2 coincided in their chromatographic mobilities with hederosides 
G and H ! from the berries of Crimean i~-y- Lmr~]- Their identity was -u~Lne~ confirmed by the 
results of acid hydrolysis, by a comparison of their progenins after alkaline hydrolysis, 
and by the complete identity of their zsc :N,~-~ spectra. Consequently, substances Gz and 

H 2 were 3~v~arab~n~pyra~s~z~v~[v~rna'~pyran~yz~v~u~Py~an~y~ 
3 -v- t u-u.- ' .- £ n~,-~z~opy r:nu~ y-- k .~ / -~-L-a: ~bzho- (l÷6)-~-D-glucopyranosyl]hederagenin ~±/~ and ^ r . . . . . . . . . . . . . . . . . . . .  , ' ,  . - ~  . . . . .  - -  

% -~o 7- p-m-g-ucopyr~no~y- j - pyranosy- j L u-~-,- rn~mupy ~ auosy ±- k I+4 ) -O- ~-D-glucopyra/losyl- 

hederagenin, respectively: 

Z9 ~0 

A I ~ O 0 0 R ~  

i~ ¢ j . ~ . ~  v ,  rzs%~4 "R~ 

82 

R~ R z R~ R 4 

! Arnf ~--.- OH H Rhap ~-~-4 I~Lo p ~-~1] LO~ ~-'- 
Khap~--~ Arm p ~-,- 13H H P, h a p ~-g--~-~ 81.1:: p" ~-.-6 G L G p 9-" 
Rhnp~--~2 Arnp ~-" OH H GLCp ~-"6GLC. ~-" 

~.e acid hydrolysis of tauroside G 3 permitted the iuenti~icauion in its composition 
of rha~nmose, arabinose, and glucose residues, with hederagenin as the aglycon. ' ...... 

. . _ -  ~ . I .  3 - u -  L u - L : -  .Furo-y~ gave a progenin identical w-L. tauroside E, having the structure of ^ r^ . 
,,-r.Edmzopyrano~y~-~± ~2-,,-,-a~abznopy~a.o~yzj.euer~ge,~-,~. Analysis of the ISC ~.~ spec- 

trtum of tauroside G s revealed the signals of four anomeric C atoms in the 90-100 ppm region. 
Consequently, a disaccharide fragment was attached to the carboxy group. ~'- assignment 

of the signals of the ................ z~+~ ..... ~ . . . . . . . . . . . . . .  u-~-,-au~mlopyranu~y±-k- z.j-u.-~.-a:au±nupyrano~y- fragment was made uy 
comparison with literature information [2-4]. The remaining 12 signals of carbohydrate C 
atoms must have belonged to the disaccharide = ........ zL:gmel~u at the carboxy group. In the light 

o~ the ~e~u--~ of acid hydrolysis, these must have been two glucose residues. A comparison 
-z.~aLu~e of the chemical shifts of these signals ................. w±u,, figures for a ~-gentiobiose resi- 

due [2, 5] showed their complete agreement, while the signals of the aglycon moiety of gly- 
coside G~ agreed w±-n those given in the literature for a 3,~o-uzSzycu~y±aueu hederagenin 

-u-~-:~ ab~.upyrauosy- j -~o-u- 3-0- [u-~-L-~.~amnupyranusym- ~ z~-. tz-j. -.us, tauroside G 3 was 
t u- D - u-g- ucupyranos~ -- k ~u ~ -±- ~. A this 
structure has previously been isolated from Dipsacus aureus [6]. 
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..... Cnem~zua~ Shifts of the Signals of the ~3C Atoms 
of the ~g±ycou Hoieties of Taurosides G z ~±j, ~±~, G s 

< ~ ± ~ / ,  G= ~v}, and ~v} (8, ppm; O - ~riS; CsDsN) 

C 
atom 

1 
2 
3 
4 
,.9 

6 
7 
8 
9 

I0 
I1 
12 
13 
14 
15 

39,0 
26;3 
82,2 
4:3,6 
47,7 
18,3 
32,6 
40,1 
48,3 
37,1 
23,5 

122,9 
..144,4 

42,3 
28,4 

Compound 

. lw I ": 
Atom 

16 
17 
18 
19 

22 
23 
24 
25 
26 

I 

23,9 
46.4 
41,8 
47.2 
30,9 
34,1 
32,9 
64,6 
I3.7 
I6,4 
17,7 
263 
:76,8 
33,3 
23,9 

C,.9~o~d 

II J III 

1 
23,8 j 23,9 j 
46,3 46,5 
41,8 41,-9 
47,2 47,3 
39,9 30.8 
34.1 
32.9 
64,1 
14.| 
16,3 
17,7 
26,2 
76,7 
33,3 33 1; 
23,8 24j0 I 

w } v 

23.8 / 74,4 
46,3 [ 49,3 
41,7 { 41,4 
47,1 I 47.3 
30,8 30.9 

I 
39,2 39.2 I 38,9 t 39.2 
26,2 26,1 I 26,6 [ 26,7 
8 ] ,2  8],4 { 88 :~ 8gj)  
43.6. 43.6 3915 39,6 
4z,s 1 48,0  6,o  6.2 
 s,o I 18,4 1 ]8.6 is.7 
32,3 132,8{32,~/336 
40,0 I 49,2 I 39,9 ( 40,2 
48,3 148,4{48]/47,3 
37.0 } 37,1 37.0 I 37.2 
23,5 J 23,6 J 23,4 j 24.0 

I2;5,1 1123,1 122,9 1122,9 
144-,3 }144.3 144.2 ~144,6 
42,3 I 42,4 I 42.2 / 42,2 
28.4 128,5 l 28,3 / 36,2 

27. 
28 
29 
30 

34,3 
33,n 
64,5 
14,0 
16,3 
~7,71 
26,1 
76.6 

34,0 

28, l 
17,0 
15,7 
17,5 
26, I 
76,7 
33,1 
23,7 

36,1 
32, g 
28,2 
17,1 
15,9 
17.7 
27,3 

176,2 
33,3 
24,8 

rm~. 
• ue assignments of the signals between atoms ~,~ and ±~'~' in 
compounds (I) ~ -<~.-2 and between atoms 15 and m±~" in com- 
pound /~'~ v~ have been made arbitrarily. 

According to the results of acid hydrolysis, taurosidem G 2 and H l contained rhanmose, 
arabinose, and glucose residues and, as aglycons, oleanolic and echinocystic acids, respec- 
tively. ~',e progenins of taurosides G 2 and H~ were identical with taurosides C [7] and D 
[SJ from CriJlles/a i-v-y leaves and consisted of the J-u-Lu-~-,,-rna/mlopyLauosym-k± ~j-~-L-ara- 
binopyranoside]s of oleanolic and echinocystic acids. The ISC NT~ spectr~ of each of these 
two glycosides contained five signals of anomeric carbon atoms. Consequently, to the car- 
boxy groups in G~ and I{ I were attached trisaccharide fragmer, ts with the presm'aable struc- 
ture of ~ - ~ ~ ..... ~ t~ .,~ ~ ~ ~ ~. . ~ ~ .,.~ v-~-,-rn~,nmopy rano~y ~- ~ ~ j -v- p -u-g~ucopyranosy~- k ~o j - $-D-glucopyranosyl-, which 
is typical for glycosides from plants of the Araliaceae family. 

In the z~C ~].~ spectra of G 2 and H l the signals of the C atoms of the aglycon moieties 
were s±m-±aJL" to those for oleanolic and echinocystic acids [9 and '~ respectively] .... 
subspectra of the carbohydrate moieties of glycosides G 2 and H l were completely identical. 
For the assigm~ent of the signals in the Pb~ spectra of G 2 and H l we used the methods of 
selective {IEi}-{Ej} homonuclear double resonance and of two-dimensional homonu¢lear cor- 
relation spectroscopy. The complete assigm-~ents of the szgnals in the l~C ~ spectra were 
made with the aid of two-dimensional heteronuclear correlation spectroscopy. In this way 
we confirmed the structure of the disaccharide fragment at the C3-OH group, since the signal 
of the ~' atom of the arabinose residue had ua~dergone a do~field ~n-~ "~ "=~L in comparison with 
unsubstituted arabinose. We may note ..... ~ the ~n~m±ca- shifts of the signals of the C atoms 
of the arabinose residues in glycosides G2 and I~ z were fairly sensitive to the temperature. 
• nu~ the values of the C-I'-C-5' signals at ov .... ~ were, respectively, ±v~.~ 3, 76.3, 73.0, 

b u ~ u  glycosides. ~' : 68.0, and 63.8 ppm in .... ~n±~ is obviously connected ...... w~, the conformational 
mobility of the arabinose residue and with a u~p~acemenL of Lue equilibri~'a ~Cz ~ ~C~ to 
the right with a rise in the temperature. "~ : was ~n-s confirmed by a simultaneous decrease 
in the value of Jz,~ for the arabinose residue ~u/".0 Ez at ~v~°~; 5.3 Hz at ~°~; and 4.5 Hz 
at ~ ,-. o ,-. ". m,. uv u~. ~e possibility of the p'resence of an arabinose residue in the zc# conformation 
in an a,~a-ogous disaccharide • =ragm~nL has been reported in the -~e~ure ......... t-~ir'' ~. 

An - " "  " a.a~yszs of the positions of the s~gna-s: " ' of the . . . . . . . . . . . . .  L : ~ s a u c ~ , ~ u ~  carboxylic ~gmeuL 
in each of taurosides G 2 and H~ ...... ~now~u that the glucose residue bound to the carboxy group 
was substituted at the C6"' atom, and the other glucose residue at the ~ '"" atom; the ..... 
nose residue was L~rT~Iz~Iaz kUZzsubs-iuuueuT. 

The types of bonds in both carbohydrate cu~z**~' ..... were auu±u~ot~a-±y~==:~-" - "'-" confirmed by an analy- 
sis of the =c~ spectra of the - =u-~ acetates of G~ and n,,. in ...... wnzc~ the arabinose n-~'" ~' sig- 
~za~s and the glucose " '"" and ~" "-"' - - ' - "  "- -'--'=~-; - - ~ = : - ~  
by 0." . . . . . . . . . . . . . . . . . . .  O - ~ . u  ppm.  ~n~ D - c u n ~ J L g L ~ r a ~ o h  o f  b o t h  ~-uuuse-" . . . .  r e s i d u e s  -~nd the ~ - c o n f i g u r a t i o n  of  
the . . . .  L : . .  ~ ~ ~ , ~  ~au±~o~. residue zu±zuweu: ....... from the values of the spin-spin coupling constants ~o~s) 
of the signals of the anomeric protons. 
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~ " ' ~  2. '~' - "  . . . . .  " *  '~C - ~  Ta=,a - Atoms u- ~ n e m z c a -  Shifts of the S~g~±~ of the 
the ~arbouyuraLe Hoieties of Taurosides G z ~ - / ,  ~ - . ~ : ,  G~ 

~u.-:, G~ ~J.v: and ~v: ( 6 ,  ppm; 0- ~.nS; CsDsN). 

C .  

atom 

Ara 1' 
2' 

• 3 z 

4' 
5" 

Rha 1" 

3"! 
4" i 

• 5" 

6" 

Compound ' l  C 
IV v atom . 

104,9 
76,1 
73.7 
68;6 

6.4,6 

I01.9 
72.4 
72,6 
74,1 
70,0 

II I HI 

06,7 104,4 103.8 104,9 
73,2 75,9 76,3 75,9 
74 8 74 6 74.2 73,8 
69.7 69,4 I 68 6 68,7 
67,0 65,6[ 64,6 64,8 

• | o,il I 72,4 72,4 
72,6 72,6 
74.2 74,1 
69,9 69,9 
18.8 18,4 18,6 

Olc I" 
2" 
3~ ~ • 
4" 
5 tit 
611" 

Olc I'"" 

41¢i~ 

6 v w . /  
18~6 ~.h:a. 1 .... ,r'l 

I 2 . . . . .  I 
[ 3"~"q 

• } 4 . . . . .  I 
I 5"""1  
I 6 . . . . .  I 

Compound., 

I I II Ill IV V 

95.7 95,8 
74,0 74,0 
78,7 78,8 
70.8.  70,7 
78.1 78,1 
69,2 69.4 

104,8 /t04,9 
75.4 / 75.4 
76,6 ~ 76.6 
78,4 [ ~8,4 
77,2 i 77,2 
51,4 61,4 

102,8 102,8 
72.6 I 72,6 
72.8 i 72,8 
74,0 174,o 
70.4 i 70,4 
18.6 [ 18,6 

'95.7 95,7 95,9 
73,7 73;8 74.0, 
78,8 78.7 75,7 
71,4 70,8 70.9 
77,9 78,1 78.2 
69,8 69,2 69,4 
[05.2 04,9 105,0' 
75,2 75,3 75,4 
78,2 176,5 76.,5. 
71,9 I 78,3 78.5. 
78.4 [ 77,2 77,2 
63,0 i 61.3 61.4 

1102,8 102,9 
'. I 72.6 72,6.. 

I 7~,7 72,8. 
I 78,9 74,0 
1 70.4 t 70,4 
118'61 ~,6 

Thus taurosides G2 and H z are 3-u-[u-a-~-rnmmnopyranosy±-kz~-a-~-arabinopyranosyzj- 
~o-u-Lu-u-~-rnaamopyranosyx-k± ~/-v-p-u-~±ucopyranosy±-(l~6/-p-u-g±ucopyranos~zoxeano~±c 
and -echinocystic acids, / ' " ~  / " ~  k±vs and kv/, respectively• Glycosides analogous to tauroside 
G~ have previously been isolated from the following plants of the Arialaceae family: Acan- 
thopanax senticosus t~j,r~ Eleutherococcus senticosus ["±3j~, and Hedera helix ["'~ • ~J • 

"~ wr,-~5u and ~.~-3vu instr~nents Two-dimensional sr~ spectra were obtained on Bruker "~" ~ .... ~^ 
spectra were taken with the use of the standard procedures of the mathematical provision 
of the Bruker firm as applied to ~SPmu~ ~vvu and 3vuu computers. Solutions in pyridine- 
d s were used for the glycosides, and solutions in CDCI 3 for the acetates• Specific rota" 
tions were measured on a SU-4 saccharimeter at I 589 ~n. 

~ monitoring was carried out on Si±u~o± plates. Preparative separation was e~ecLed 
on silica gel L ~ur ...... -~uv ~nT). The following solvent systems were used: I) chloroform- 
methanol-~'ater (15:5:i);. 2) cn~oro~ornrnnetnano±-~nm~onia (15:5: ~,~), 3) cn±oro~orm-ethano± 
~4:~ ~" 2:~), saturated with water; 4) chloroform-ethanol (4:1 ~" 2: ~, saturated with ~5~ ~ 

~ " ~ "'~ ~v:J;~/, ~/ carbon tetra- m~nonia; 5) 35% aqueous ethanol; 6) buL=noa-euh~ acetate-water /~ =-~o ~ 
chloride-acetone ~'~ I). We ~u: have described the conditions for acetylation, deacetylation, 
and acid and alkaline hydrolysis previously Lmro]- 

Isolation of the Glycosides. Leaves of Crimean ivy- gathered in Hay, 1990, in the 
region of the village of Pereval'nyi in an amount of I0 kg were boiled in water for ~uo~ min, 
and were dried, conm~inuted, and extracted successively with chloroform and with mixtures 
of chloroform and ethanol (6:1 and 3:2). According to TLC, the chloroform extract con- 
tained ~ -"~ ~ cn~orophyx±, carotenoids, and other substances of low polarity; the ~u g of extract 
obtained with chlorofornr-ethanol (6:1) consisted of a mixture of glycosides of low polarity 
and other substances; and the I00 g of extract obtained with chlorefornr-ethanol (3: ~ . ~) con- 
tained triterpene glycosides of medi-~m polarity, ues~u~ueu = ....... as G, H, I, and J. ~'-~e pre- 
parative separation of 50 g of ..... u~,±~ extract in system 3 y~e~ueu--= ~= = 7 g of component G, 25 g 
of H, I g of I, and 0.I g of J. 

The TLC analysis of component G in system 2 showed the presence of three glycosides, 
designated as GI, G~, and G s in order of increasing polarity• The preparative separation 
of 7 g of the mixture of G~-Gs was achieved in ..... gel ............. by system 4 .... e~uu±oll ~n±~ 
gave I 0 g of gz and ' ~ g of a mixture of G~ and ~. • ,.u uumpo~,e~u~ G= and ~s were separated 
on s±±±c~ gel with g~=~Leu-on heptyl groups using ~±uL±oa ......... by system 5. .... ~**±s gave 0.7 g 
of G~ and 2.5 g of G~. 

~e TLC analysis of component H in system 6 showed .... un= presence of two components, 
which were called H z and H2. Preparative separation of 25 g of this yielded 3.0 g of H z and 
18.0 g of H 2. 
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• ~rc~e G I ~±2. By the ~d~L~o,~± chromatographic purification of ~.v g of G I on 
silica gel witch elntion by systems 3 and 6 we obtained 0.7 g of pure /~ r~ 20 +3.6 (c k ± 2  L Jz) 
1,'% " n \ _  r . . 3  ~ .s ~-% L~5J : L~JD pyridine . --- • v./22 pyridine. According to the literature r~ ~ ~v.2 ( ) In ~, acid 

hydrolysate of (~ ~2 we identified rh~nmose, arabinose, glucose, and hederagenin. The pro- 

genin from /~ ~ - - ~ -  ~ - -  -" V , . L L .  . ~/ obtained by . . . . . . . .  r - , ~  a±~ne ilyuro±ys-s was identical -':~- tauroside B L /  j 

Tauroside G= t ~ - v j  For aUU-L-OL~ purification, 3.0 g of the -u~x = ~" acetate of G 2 ( ' ~ '  \ • , £ v a 2  

was chromatographed on silica gel with elution by system 7. After recrystallization 1.5 
g o- pure k~va/ w~ uuu~ll~, ,i~ I) .Jo-~uu ~ keunanu~d L~Z.lu --J.u Lu ~../, cn-o~o~or~7, rz-L~ 
O~ ~-va) (~, ppm, 0- TMS, CDCIs). 5.5~ <d, ~ s - '.~ nz, a-± 2, 5.u-5.3 u.,, n-~ , n-3 ~, 

~.=/ ku, o~ 5 - o.~ r~g, ~-~ ), 3./-) k ~  ~-D 2~ J.o/ ku~, 06 _ 6~ - -±.u t%Z, 05 ~_- ~./ 

HZ, n-uA ), 3.55 (du, Js,~B - 5.~ n~, n-oo ~; ~.Su <u, o~,~ - ,.= Hz, H-~ 2, ~.8~ <ud, 

J=,~ = 9.0 Hz, n-~'~ ~""~2, 5.~o'~ ~u~,/;= J~,~ = 7.2 Hz, H-3""), 3.5-3.8 uu,/- H-4"", H-5""), 4.44 
1"w ,:'- a t i f f  

/~ " = 12.5 HZ, J~,~A = 1 9 Hz, ~-o, ), 4 ~ ~ . . . . . .  '"'~ .~ ~uu, Js,sB = 3.3 Hz, n-u= /, 4.81 (d, ~uu~ UsA ,~]~ 
= 4.0 Hz, H-2'""), 5.06-5.14 (m, H-3'"" H-4""') 3.84 Jz,~ = 2.1 Hz, H-I"'"), 5.02 (dd, J=,z , , 

(dq, H-5""'), 1.14 (d, Js,s = 6.4 Hz, }[-6""'), 4.48 <u,/= Jz,m = 6.5 Hz, E-I'), 3. ~ (dd, J=,s = 

~ Hz H-2') 4 ~ /== J~,~ H-3' , / ...... n-~' "~a,~e ~.u , . , • ~uu, = 3.0 a~"-, ) 5.25 ua, ), 3.95 (dd, = 13.0 HZ, 

o~,~e~ = 3•7. n~,~'- E-5'e), ~.uv" ~ ' "  ~ud,/= '~,sa = ~.v Hz, n-J'~, 5.~-5.~u~" " "  (m, n-~'~ "", n-~'" ~"~2, 5.30 

~uu,/== J~,~ = 3.0 n~,"-, Js,~ = ±u.u'^ ^ Hz, H-3"), 5•uu~" (t, J~,s = ~u'~.O Hz, n-~'" ,,,x/, 4.25 (dq, H'5"), 

• ~-U 7. 

~-~e . . . . . . . . . . . .  5 g of ( ' ~  ~ ~uu~u-O,m- chromatographic purification on 
silica gel in system 6 yielded 0.8 g of pure (IV), [=]D =° --28.8 ° (c 4.9, methanol). 

According to the literature [14]: [~]D ~° -22.9 ° (methanol). In an acid hydrolysate 
of (IV) we identified rhamnose, arabinose, glucose, and oleanolic acid• The progenin 
from (IV) was identical with tauroside C [7]. PMR of (IV) (6, ppm; 0 --TMS, C s- 

-J = 7.v m z, n-~ 2, ~ ~z-~.mv kin, H- , " "'~ 4 84 ¢; gz = = .3 Hz, H-I') 4.48 (dd, =,s 
, - 4 '  3 . 7 8 ' ( d .  : " : ' - '  . . . . . . . .  n-J ~1, O.u~ (d, Jl,2 - z.5 nZ, "~ '"~ , r_~ /== z'$-J. 2 ,  ~+.O; k u . u , ,  , Osa,se 

~•~O ~.Su J~,~ = 3.3 Hz " ""~ / " "  , n-~ ~, 4.55 ~uu, J~,, = 9.5 Hz, n-~'" ""), ' ~- (t, o~" ,~ = 9.9 Hz, n-~" '"~2, ' 

(dq, " n - 5 " ~ ,  1.58 (d, Js,~ = 6•0 Hz, n-o" ~"~2, 6.":~u <u,/= JI,2 = 8.1 Hz, m-~'~ '"'), 4.u/~ (t, J~,~ = 

"" ""' / ~ "  = 8.5 HZ H-3"') 4 92 / ' ~  8.5 Hz, n-: ), 4.17 <u, J~,~ , , . <u, Jz,= = 7.9 Hz, H-I""), 3.o~°" (d, 
": -- 0 ~ ~*-- ,~" , % 1 1 t ~  / ~  ": -- ~ ~ H 3 1 1 "  
~2 3 - o.= n~, n-~ 2, 4.06 ~L, J 3 , - ~  - ~.u Hz, - ), ~.~v' o~ ~,/'~ ~?,?," = 9.0 Hz, n-~'" '""~2, 3.57 

kn-~ 2, ~.~: kn-un 2, ~.uu ~n-uo 2, 5./~ (d, J 1 , 2  J2,~ • UU = 

• r , ' ~ " " %  / /o / . . ~ . ~  . . . . . . . .  " "  , . ' ~ .  / ~ '  . . . . . . . . .  ' ' " X  '.85 (dq, 3.3 Hz, n-= 2, ~.~o ~uu, o s ~ - =.~ nz, n-3 ), ~.=, ~u, ~,s - =.5 n~, n-~ 2, 
f m T -- ~ ~ TT-- TT ~ k 9 I 0 f ~ T - -  / ~ TT T ~ " ~ ~ TT T~ A 

H-5""), I.:' ' ' ' "  u~ k~, o5, s -- u.± nx, n-O 2, ~.-o \~, J2e,3 - w.u ng, J2a,3 - a/_.u z%z, n-32, . 

5.36 / - " " 3.8 Hz H -~ 0." . . . . .  tbr. L., O11.I 2 ---- , , , , • ~/ o-~.~ (skeletal ~'" I "~ I ~^ 1.03 1 ~ . . i ~  . J . U ,  U U ,  ~iI, ~£122 ~ 

U . O ~ ,  U . O ~ ,  U . O Z  % /  ',..,D- 3 

T a u r o s i d e  G~ ( T I I l l ) .  T h e  a d d i t i o n a l  c h r o m a t o g r a p h i c  p u r i f i c a t i o n  o f  0 . 7  g o f  G 3 o n  

silica gel :in systems 3 and 6 gave 0 4 g of pure / " ~ ' ' ~  2 ° . • ~±~; [~]D =° -8. (c 3.4, pyridine) 
Rhm-m~ose, arabinose, glucose, and hederagenin were identified in an acid hydrolysate of 
~±~--~2 The progenin from / ~ ' ~ " ~  • ~a±2 was identical with tauroside E [3]. 

Tauroside H~ (V). The acetylation of 3.0 g of H~ gave 4.0 g of the full acetate /'" ~ , i k V a ) * 

After chromatography on silica gel with elu-tion by system 7, 2.0 g of pure (Va) was ob- 
tained, with [~]D 2° --13.2 ° (c 2.12 u,-oro~orm/. P].~ of <~a/ (~, ppm; 0 - ~no, uwu-~). 

' '~  = 6.5 Hz, H-I'), 3. ~ (dd, J=,~ = ~.4~ (d, J z , ~  ~ 9.0 Hz, " ~'), 4 ~ (dd, J~,~ a-= .~ = 3.6 Hz 

H-3'), 5• ~'- (m, H-4' 61 /== ±=.5 Hz, J~,sa = "~ ' / = =  =u ), 3. ~uu, Jsa, se = "~ ~.~ Hz, H-5'a), 3.96 <uu, 

= 3.3 Hz, H-5'e), 5.~-5 '~ /- H-I", " ~"~ ~^ (dd, J=,~ s,~ ±o = 3 4 . 0  • U'~, n-= 2 5.~u • nZ, J = ~u~ o~, 5e 

. . . . .  "~ : '  " "  ~ = 6.2 H-6" ~ s - ~u.u nZ, n-~ /, 4.26 ~u~, n-D /, ~.=z ~u, tJs$ Hz, ), 
• _ 8.5 n~, =-= ~ ,  ~.=~ ( = 9.5 n~, D.~ k4, ~,2 -- O.U fl/-, ~2-~ 7~ ~.UO kU, 02, 3 = O3, ~ 

l-l-~ I, 5.UU (t, " __ - I r ~  ,,_ ,, t ||' ,, -'1| ~ • 5 n~, n-~ ), 75 n-3 2, 3.83 / . . . . . .  tuuu, tuu, /6A, eB " ±=.5 Hz, 04, 5 -- ~U 
"r -- 2- ~'v ~ . l l l  h "~ A / .~ .? .  "r = 5• I l l  "tv " l f f l l h  

4.83 (t, ~ ......... ""~ " / ~  ""~ ~ s - o./ n~, n-= /, 5.1/ <~, Js,~ -- o.~ ~ ~ nz,'" H-3 /, ~.~o5 <~,/ . . . .  " ~ ,  s - ~.~ Ha' 
r'," / I f l f . , .  ~ / ~ " r  I f f f X  / r / . . ~  -r 1 " ,  "rr -r I ,'% rT__ "t't ~'_ A ~ ( t t  "% /9 '~,'% 
n-~ /, 3.5= ~n-5 2, ~.~5 ~ud, O~A,6 B = ~=.3 az, ~s,~A ~.= n~, n-o~ 2, ~.~u (dd, 

. . . .  ""~ 4. / ~  I. '""), ~ °5,6B = 4.0 HE, n-OB 7, o=°~ ku, $!,2 = 5 HZ, E-I 5. v= (dd, J2,~. = 3.5 Hz, H-2""' ), 

' ~ '  = ~ H-4"'" 3. H-5""'), I. / =  " "~ H 6""' 5.v, (t, J~,s ~v.2 IHz' ), o~"" (dq, 15 <u, Js, e = v.= Hz, - ), 
rm~.. 
• ,~ deacetylation of 2.0 g of / ~ "  ~ . . . . . . . . . . .  ~va/ ~,u =~d~L~vna± chromatographic pur~z----'=-'±cau~o.~: - on 

~aa~ua gel in syste~n~ /~ I. /,,~ r.~ 2~ -34.9 ° 3. ~J~ gave 1 g of pure ~2, L~ D (c 5; pyridine). Rh6u-n- 
nose, arabinose, glucose, and echinocystic acid were identified in an acid hydrolysate of 
iv/. -~,e progenin from / " ~  : ~ ..... " . . . .  ~- ~,, / . , x  / kv,, was -uenL±ca~ w.L-, tauroside D [8]. r:~u~ of ivy tu,~ ppm; 
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0 ........ ~ "" '' ; ~  J=, 6.0 ~ ~' 4. ; ' ~  ~' • ~'*~, ~sus~): 4.88 (d, JI,2 = 5.3 "'- ), 4.52 <u, n~, n-~ = Hz, =-= ), 25 ~n-~ ), 

6. ~us (d, Jz,= = 1.5 Hz, H-~'"~), 4. ~± (dd, J2,s = 3.3 Hz, n-=" ~"~, ~.ou' "~ (dd, Js,~ = 9.3 Hz 

n-5 ), 1.59 (d, Js,s H-3"), 4.28 (t, o~, s = 9.3 Hz, " '"~ n-~ ), 4.56 (dq, "" "~ = 6.1 Hz, " "-"~ " ~ n - O  j ,  u . z . . L  

= 8.6 Hz H-2"'), 4. '~ (t, J~,~ . (d, Jz,~ = 8.0 Hz, H-I"'), 4.03 (t, Jz,~ , - z  = 8 6 Hz, H-3"'), 
/ £,~i / . i  -r __ o £% TT TT = I t l f | ~  .~ ~-'¢~% / . I . 1  T _ ¢% £% vv w'~ , , ~ f t f t ~  I 1.1 / ~  "r _ £% £% TT 
~ ' ~  %~, OI 2 -- O.U fig, ~!-~ 2, .).~u i~", "J2 S -- ~.u ~Z, f~-~ ), ~.-i %u, o~,~ -- ~.v f~Z, 

n-o ), ~.oo ku, ~,5 - ~.u nz, n-~ 7, 3.o~ kn-5 j, 5.o= kd, oi, 2 - ±.5 n~, H-I ), 4.65 
t ~ I f l  I [ _~ "r ~ / I t t f l  i ~,'% / ~  ~uu,; . . . .  o2,3 - =.~ o Hz, H-2 ), ~.53 <du, os,~ = =., Hz, H-3 ), ~ . o u  ~u, J~,s = 9.4 Hz, H-4""'), 

4.94 (dq, H-5""'), 1.67 ~= = "- ~ H-6""'), 24 . . . .  .0 ~" Js,~ u.u Hz, 3. (dd, J=e,3 = ~.u Hz, J2a,3 = ±~ 

Hz, H-3), 5 ~ (q, "" "~i 5.57 (br. t., Jmsa,~s °zse,zs , n-zu~, u./-=.9 n--~ . = ~ = 3.0 Hz .... ~ £% ~ ~ ~;s~e~u~a~ 

' ~ ' "  C H  2 " '  O .  O .  / . . . .  " ~n, of the aglycon), I. ~ ~ x=, I '£% I l.ux~', 96, 0.88, 85 k/ • . . L U ,  . U ~ 4 ,  , . . , n  3 . / .  

[ ~ . r ' ,  
Tauroside H= ~ x - / .  After the chromatographic p'.~rification of 3.0 g of H 2 Oil silica 

gel with elution by system 3, 1.5 g of pure ;~ w~u, -~. ~a-) was obtained, ...... r.~ 2~ ~, 9 o [~JD (c 3.5; 
r . 3  _ _ 8  ° ( - - N pyridine). According to the literature [15]. '~Ju kpyrzdzne). Rhamnose, arabinose, 

glucose, and hederagenin were identified in an acid hydrolysate of /~\ ~,. k-mj. -he progenin of 
~./ was identical with tauroside E [3]. 
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