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Abstract-Two new triterpene glycosides, qumovic acid 3B-O-6-deoxy-D-glucopyranoside-28-O-P_D-glucopyranoslde 
and cmcholic acid 3B-O-P-6-deoxy-D-glucopyranoside-28-O-B_ucopyranoslde, were isolated from aerial parts of 
Isertuz haenkeana. Their structures were established on the basts of spectral data and chemical transformations. 

INTRODUCTION 

As a part of our mvestigations of Isertin haenkeana, we 
have prevtously reported the isolation and identification 
of secoiridotds from the leaves of this plant [l]. Many 
interesting glycosides of qumovic and cmchohc acids 
have been obtained from the Rubtaceae family [224] We 
now describe the tsolation and characterization of two 
new triterpene glycostdes (5 and 10) and five known 
trtterpene acrds (1, 2, 4, 7 and 9). 

RESULTS AND DISCUSSIONS 

The known triterpene glycosides 4, 7 and 9 were 
identified by means of physical constants and spectral 
data [S, 61. The two new triterpene glycosides, 5 and 10, 
are saponins m which the aglycones are qumovic acid (3) 
and cmcholic acid (S), respecttvely 

Actd hydrolysis of compounds 4-7 gave the same 
aglycone which was characterized as quinovic acid by 
comparison with an authenttc sample. The “HNMR 
spectrum of the trtacetate derivative 4a indicated that 4 
was composed of a D-qUinOVOSe subunit linked to C-3 of 
the aglycone (Tables 1 and 2) [6,7]. Confirmatton of the 
structure 4 was provided by i3CNMR spectroscopy 
(Table 3) which established a fi-configuratton for the 
proton attached to C-3 m the aglycone [S], the other 
carbon chemical shifts bemg m accordance with those 
reported m the literature for quinovtc acid [9]. In the 
present study, the ‘H and i3C NMR spectra are reported 
for the first time. 

Alkaline hydrolysis of compound 7 gave compound 6 
which was identified by ‘H and ‘%NMR spectroscopy 
as qumovin glycostde C [S, 6, lo] The i3CNMR spec- 
trum of the acetate of compound 7 (Table 3) was identical 
to quinovtc acid 3P-0-[P-D-glucopyranostl-(28 -+ 1)-p-D- 

glucopyranosil] ester peracetyl methyl ester [6]. 
Compound 9 Is a trtterpene with an oleanane skeleton. 

Thus m its ‘H NMR spectrum H-18 appears at 62.89 (dd, 
5=4.3 and 13 9 Hz), a typical value fey this triterpene 
series, cf ursane skeleton which gives rise to a signal at 

*Author to whom correspondence should be addressed. 

62.20 (d, J= 12 Hz) [lt] Alkaline hydrolisis gave a 
compound whose spectral data and physical constants 
are m accordance with those for quinovm glycostde B (9) 
prevtously reported [S] 

Quznourc actd 3P-0-/3-6-deoxy-D-g[ucopyranoszde-28-0- 
/l-D-glucopyranoslde (5) 

The ‘H and 13CNMR spectra (Tables 1 and 2) mdt- 
cated the presence of two sugar subunits: quinovose and 
glucose. The signal at 64 49 (d, J = 7.8 Hz) was attributed 
to the anomeric hydrogen of qumovose attached to C-3 of 
the aglycone and the chemical shaft at 65.59 (d, J = 7.8 Hz) 
was consistent wtth the anomertc proton of glucose in an 
ester linkage The glycosyl ester linkage was proposed to 
be at C-28 m view of i3C NMR spectrum whtch showed 
for C-27 m compounds 4 and 5, a chemical shift at 6 179.0 
and 179.3, respectively, although the signal for C-28 was 
shifted upfield by 3.9 ppm, a difference attributed to 
esterification The signal for C-3 was at 690.7, compared 
with 677.8 in qumovic actd (3) demonstratmg an ether 
linkage at thts carbon 

The presence of a qumovose subunit was confirmed by 
comparative NMR spectroscopy analysts of the alkaline 
hydrolysis product of compound 5 with the 13CNMR 
data of compound 4 and the ‘H NMR data of compound 
4a. Moreover, the dtsappearance of the glucose signals m 
the ‘H and 13CNMR spectra of the alkaline hydrolysis 
product of this compound was conststent with the pre- 
sence of a glucose molecule in a ester linkage 

The ’ 3C NMR spectral data (Table 3) corresponding to 
the glucose carbons are m accordance with other stmtlar 
trtterpenes esterified with D-ghCOSe at C-28. The other 
signals in the 1 3C NMR spectrum are identical to those of 
qumovtc acid All these considerattons, led us to assign to 
compound 5 the structure of quinovic acid 3fi-O-p-6- 
deoxy-D-glucopyranosIde-28-O-~-D-glucopyranoslde. 

Cincholrc acid, 3/l-O-b-6-deoxy-D-ghcopyranoside-28-0- 
b-D-glucopyranosrde (10) 

The nature of the sugars subunits for this glycoside 
were determined m a simtlar manner to that just de- 
scribed above. The major difference between the two 
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glycosldes IS the aglycone part. Acid hydrolysis of com- 
pound 10 gave cinchohc acid (8). A comparative spectro- 

differences were found m the “C NMR spectra, especially 

scopy study between pentacychc tnterpenes of the a- 
m the chemical shifts for carbon atoms m rmg E. A 

amyrm t!pe (Ursa-12-en-3fl-01) and j-amyrm type 
comparison m the A6 between the olefinlc carbon signals 

(oieana- I Z-en-3b-ol) [ 123 revealed slgnlficant differences 
(C-l 2 and C-13) for both series mdlcated a higher A6 

between both series The ‘HNMR spectrum showed a 
value for the B-amyrin type [ 1, 13 3 Compound 5 (a series) 

signal at 6 2 82 (dd, J = 4.3 and 13 9 Hz) for H- 18, a typlcal 
showed a A6 =2 5 (CD,OD) and 3 7 pyrldme-d, whereas 

shift m the oleanane series [ll] However, the major 
compound 10 (fi series) showed a A6 =9 8 (CD,OD) and 
11 2 pyndme-d,. The other carbon chemical shifts for ring 
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Table 1 ‘H NMR spectral data of compounds 4a-7a, 9a and 10a (200 MHz; 

CDCl,, TMS as Internal standard) 

H 4a 5a 6a 7a 9a 1Oa 

1’ 
2 

3’ 
4 

5’ 

CH,-6 

6x 

6;, 
1” 

2” 

3” 

4’ 

5” 

6;; 
6;; 

450d 449d 
500dd 500dd 

515dd 5 15dd 
4.80 dd 4.80 dd 
3 50 dq 3 54 dq 
130d 122 d 

5 59 d 
5.13 dd 
5 25 dd 
511dd 

3 80 ddd 
4.21 dd 
403dd 

4 53 d 4.53 d 
502dd 503dd 
520dd 5.25 dd 
505dd 5.06 dd 
3.69 ddd 3 68 ddd 

424dd 425dd 
412dd 4 13 dd 

5 59 d 
5.16 dd 
5.25 dd 
511dd 

3 81 ddd 
427dd 
404dd 

4.50 d 4.44 d 
500dd 493dd 

5.15 dd 509dd 
4.80 dd 4 14 dd 

3.50 dq 3 49 dq 
1.30 d 117d 

5 53 d 
511dd 

5.20 dd 
506dd 

3 75 ddd 

421 dd 
3 97 dd 

Table 2 Coupling constants for the protons m compounds 4a-7a, 9a, and 1Oa 

4a 5a 6a 7a 9a 1Oa 

78 79 19 78 78 J 1’2’ 78 
J 2’,3’ 96 
J 3’ ,4’ 96 
J,,,,, 96 
J 5’.6’ 63 
J 5’.6k 
J 5’,6b 
J 6’*.v8 
J 1” 2’ 
J,,, ,3,, 95 
J,.. ,,,,, 95 
J,,,,,., 95 
J 5”,6X 45 
J 5”,6E 21 
J 6;i.6k 127 

9s 93 94 96 95 
9.5 9.3 9.4 9.6 95 

95 93 94 96 95 
63 63 62 

4.9 5.0 
24 24 

122 124 
78 7.9 7.8 

94 9.5 

94 9.5 

94 9.5 

44 43 

20 20 

12.5 12.4 

E are m accordance with the values reported in the 
literature for oleanane skeleton-based compounds 
[14, 151. Finally, alkahne hydrolyses gave a compound 
which was rdentrtied with the quinovin gfycosrde B (9. 
Consequently, the structure of the compound 10 was 
concluded to be cmchohc acid ~/$O-/?-~-&OX~-D- 
glucopyranostde-28-O-/I-D-glucopyranoside. 

EXPERIMENTAL 

Mps, uncorr MS Hewlett-Packard CC-MS 5985B mstru- 
ment ‘H and i3C NMR 200 and 50 3 MHz, respecttvely, TMS 

(6=0) as mt standard, the DEPT techmque was used m the 

“CNMR spectra. HPLC Polygostl 60-C,, column. 

Plant material lsertra haenkeana collected m February 1986 

m Costa Rica (Palmar Norte). A voucher of the plant 1s deposited 

m the herbarium of the Natural History Museum of San Jose, N 

3046 
Extraction and molatlon of trzterpene glycosldes The au-dried 

plant material (2 25 kg) was extracted with MeOH in a Soxhlet- 

- 

type extractor Evaporatton of the solvent m uacuo left a semi- 

solid dark-green residue (379 g) The residual extract was extrac- 

ted with NaHCO, (5%) and, upon actdification wtth HCl (So/), a 

ppt conststmg mamly of trnerpene gfycostdes was separated 

(147 g) A portion of the ppt was chromatographed m silica gel 
column and eluted successively with CHCI,-EtOAc (1 1) to give 

ursohc acid (1) and oleanohc actd (2), and CHCl,-MeOH (4 1) 

to give a mixture of trtterpene glycosides which gave the 

followmg R, data, TLC [(sihca gel) (4) and (9): R, 0 65, (5) and 

(10). R, 0 34, and (7). R, 0.23, CHCI,-MeOH (4. l)]. This 

mixture was separated by semipreparattve HPLC [column 

Polygostl 60-C,, (5 pm); solvent MeCN-H,O (3 7), 9 ml/mm., 

detection UV]. 

Quinouzc acrd 3/f-0-B-6-deoxy-D-glucopyranoslde (4). Mp 

237-238” (ht ), [a];’ + 57” (EtOH; c 1 00), IR vKBr cm- ’ 2925, 

1680; i3CNMR (50 3 MHz, CD,OD, pyrtdme-d,, DEPT) see 

Table 3. Compound 4 was acetylated with Ac,O-pyrtdme at 

room temp, work-up m the usual manner afforded 4s Mp 

115-118”, ‘HNMR (200 MHz, CDCI,). 65 75 (lH, m, H-12) 

3 05 (lH, dd, J = 9 8 and 5 Hz, H-3), sugar protons (see Tables 1 

and 2) 
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Table 3 13C NMR spectral data of compounds 4-7 and 10 (50 32 MHz. TMS as mt standard) 

c 4* 4t 5* St 6* 74 10* 

1 

2 

3 
4 

5 
6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

:7 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 
29 

30 

1’ 

2’ 

3’ 
4 

5’ 
6 

1” 

2” 

3” 

4” 

5” 
6” 

40 1 

26 5 

906 
39 9” 

56 9 
19 3 

38 0 

40 I8 

47 9 

37 8 

23 8 

1304 

1339 

57 3 

27 0 

25 7 

55 5 

40 3 
3.8 3 

312 

376 

28 5 

16gb 

170b 

18 1 

1790 
181 8 

19 0 

214 

1064 

75 9 
780 

77 0 
72 9 

1X 1 

38 5 

26 1 

880 
38 5” 

55 2 
18 1 

36 9 
39 4a 

46 6 
36.4 

22 7 

1284 
133 4 

56 2 

25 7 

24 9 

45 ! 

54 3 

38 8 
37 1 

300 

364 

274 

159h 

164b 

18 1’ 
1774 

1796 

17 6 

20 7 

1059 
75 1 

77 6 

76 I 
719 
18 3’ 

399 

264 

90 7 

40 1” 

56 8 

19 2 

38 0 

40 8” 

48 0 
37 x 

23 9 

1308 
133 3 

57 2 

21 1 

25 8 

55 3 

40 2 

3x 2 
3! ! 
37 0 

28 5 

170b 

17 lb 

18 2 

1793 
1779 

19 2 

215 

106 5 

75 8 
17 R 

769 

72 9 
LX 2 

95 5 

73 8 

78 5” 

71 1 

78 1” 

62 5 

38 7 

264 

88 2 

39 1” 

55 5 
LX2 

37 1 
39 8” 

46 9 

36 6 

23 0 
129 2 

1329 

56 3 
25 7 

25 1 

48 6 

54 3 

38 7 

17 1 
29 9 

360 

27 6 
l63b 

167b 

184’ 

1778 

1762 
17 7 

20 8 

1062 

75 3 
77 8 

764 

72 2 

LXX 

95 2 

73 6 

78 8d 

70 7 

78 3d 
61 9 

39 9 

26 4 

906 
40 1” 

56 9 

19 3 

38 0 
40 7” 

48 1 

37 8 

23 8 

1304 
1338 

57 3 

21 0 

25 7 

55 5 
40 3 

ax 3 

312 

37 6 

28 5 

169” 

17 Ih 

18 I 

1790 

181 5 
1.9 1 

215 

1066 

75 6 

78 2 
71 7 

77 6 
62X 

38 6 
25 6 

90 2 
39 7 

s5 1 

LX 1 

36 8 

36 7 

464 

36 7 

22 4 

1304 
130x 

55 3 
24 2” 

249’ 

I-X? 

53 5 

3X b 

36 5 
ZY 4 

35 2 

27 5 

162 

162 

18 I 

1798 
1752 

170 

20 Y 

1017 

70 x 
72 6 

68 5 

71 5 
hl Y 

91 3 

69 R 

72 3h 

61 x 

72 6h 

61 5 

39 9 

25 6 

906 
40 I” 

56 9 

19 3 

37x 
40 W 

48 1 
37 X 

24 0 

1271 
137 5 

57 3 
27 I 

‘5 1 

44 6 

44 6 

Il. 5 
34 ? 

32 7 

28 5 

169” 
17Oh 

I8 1” 

180 1 
1780 

13 6 

74 0 

106 5 

75 x 
77 9 

770 

72 Y 
LY 0 

95 6 

73 9 

78 6” 

71 I 

78 3” 
62 5 

10t 

38 7 

25 1 

88 3 

39 2” 

55 6 

1x5 

36 9 
39 X’ 

47 3 

369 

23 3 

126 1 
1373 

56 5 

26 5 
24 6 

47 8 

43 8 

43 5 
30 5 

33 6 

319 

27 8 

163” 

16Xh 

18 7” 

178 7 

1765 

329 

23 5 

106 3 

75 5 
7x 0 

76 5 

72 3 

LX 5’ 

954 

73 9 

79 Od 

709 

78 5” 
620 

*In CD,OD 

tin pyndme-d, 
$In Cl,CD 

“-dAsslgnments may be mterchanged m each vertical column 

Qulnov~ acid 3/l-O-/?-6-deoxy-D-glutopyranoszde-28-O-p-D- 

glucopyranosrde (5) 9 02 g, mp 208-210”, [u]A” 20” (EtOH, L 

100) IRvKB’cm-’ 3400, 2925, 1730, 1690, 1630, ‘%NMR 

(50 3 MHz, CD,OD, pyrldme-d,, DEPT) see Table 3 (Found 

C,. 63 52, H,. 97% C.&&q., XqrstlXs C,. 6148,. H, s?,:r%;: 

Compound 5 was acetylated m the usual manner to give Sa, mp 
143-145”; ‘HNMR (2OOMHz, CDCl,) 6573 (lH, M, H-12), 
3 03 (lH, dd, .I=9 8 and 5 Hz, H-3), sugar protons (see Tables I 
and 2) 

pound 6a Mp 270 272’, ‘H NMR (200 MHz, CDCl,) 65 75 

(lH,m, H-12), 3 04(lH, dd,.1=9 8 and 5 Hz, H-3), sugar protons 

(see Tables 1 and 2) 

QUIIIOUC acid 3~-O-~~-o-q~ut~op)ranosidr-28-O-~-o- 
,~;~,,~,.~~~~i‘~~~.~,~~ ST> $!ytp ::g:; ;:&5 Z&? + ;;3’ i;EcD& ‘. 1 Cc:& 

IRvKB’cm ’ 2970, 1740. 1690, 1620 Compound 7a Mp 
134-136’) IHNMR (200MH~, CDCI,) 85 73 (IH, m, H-12), 

3 05 (lH, dd, J =9 8 and 5 Hz. H-3), sugar protons (see Tables 1 
and 2). 13C NMR (50 3 MHz, CDCI,, DEPT) see Table 3 

@U~OUK actd 3~-0-~-ghcopyr~~s~~ (6) Mp 247-2j(3’ @t), Cr~b~_~lu rirld 3ji-Q-&h-dror~ -r-r-qlur..opyrruulsldr (9) Mp 

C~lkO +62” (MeOH, c 1 00), IR vKBr cm- L 2925, 1680, 193-196” (llt ), [cz]A” +7X (&OH. c 0 78). iR vKBrcmm I 2925, 
‘%NMR (503 MHz. CD,OD: DEPT) (see Table 3) Com- LhXO Compound 9a Mp 13O--LY1 , ‘HNMR (200 MHz_ 
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CDCI,) 65 80(1H, m, H-12), 3 OS (lH,dd,J=9.8 and 5 Hz, H-3), 

2.89 (lH, dd, J= 13.9 and 4 3 Hz, H-18), sugar protons (see 

Tables 1 and 2) 

Cinchohc acid 3j&O-/?-6-deoxy-D-glucopyranoslde-28-O-/?-& 
glucopyranostde (10) 2 25 g, mp 187-190”, [u];” f31” (EtOH, c 
100); IRv “I cm-’ 3400, 2925, 1730, 1690, 1630, 13CNMR 
(SO.3 MHz, CD,OD, pyrldme-d,, DEPT) see Table 3 (Found. 

C, 63 SO, H, 829 C,,H,,O,, requires C, 6348, H, 8 31%) 

Compound 1Oa Mp 123-125”, ‘H NMR (200 MHz, CDCI,) 

6S78(1H,m,H-12),3.02(1H,dd,J=98andSHz,H-3),282(1H, 

dd, J = 13 9 and 4 3 Hz, H- 18), sugar protons (see Tables 1 and 2). 

Alkahne hydrolysis of 5, 7 and 10 Compound 5 (100 mg) m 

5 ml MeOH and IS ml 1 M KOH was heated for 3 hr at 100 

The soln was aclchfied with HCI (6%) and twice extracted with 

EtOAc The organic layer was evapd to dryness to give 4 (87 mg). 

Hydrolysis of compounds 7 and 10 to give from 6 and 9, 

respectiveIy, was performed m the same manner 

Acid hydrolysis of&7 and 10. Compound 5 (500 mg) m 125 ml 

H,SO, (7% EtOH) was heated for 4 hr at 100” The soln was 

evapd to 20 ml, H,O was added to grve a white ppt of qumovlc 

acid (3) (250 mg) (Identified by TLC, ‘H and “CNMR) Qum- 

ovic acid was isolated m a slmllar way from compounds 4,6 and 

7, and cmchohc acid from 10 
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