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Abstract-Four new antimicrobial glycosidcs have been isolated from I-0 bdtiensis. Spectroscopic properties and 
basic and acidic hydrolysis characterized them as derivatives of I 1 -hydroxyhcxadccanoic and 11 -hydroxytctradaanoi 
acid, glycosidimlly linked in the 1 l-position to a trisaccharide unit composed of glucose. rhamnosc and fucosc which is 
csterilial by tiglic and 3-hydroxy-2mcthylbutyric acid. One of these compounds revealed significant activity against 
Sarcoma 180 in mice. 

l!CTRODUCTlON 

Numerous species of the genus fpomcwo are widely used in 
folk medicine all over the world espcciahy as powerful 
cathartics [I]. Pharmacological studies reported antimic- 
robial [Z 31. analgesic [4], spasmogcnic [S , s 

r’p” 

molytic 
[6,7]. hypotcnsivc [8,9], insecticidal IO , psycho- 
tomimetic [I I] and anticancer [ 12.131 effects. Chemical 
investigations indicate indolc alkaloids [14] and resin 
glycosidcs [IS] as the most common constituents in the 
Convolvulaaae. 

In the course of our screening program of higher plants 
from north-eastern Brazil we found an exceptionally high 
number of Ipomc~o species showing antimicrobial acti- 
vity. Especially the mcthanolic extract of leaves of 
1. bohiensis+ caused strong inhibition of growth of various 
representative microorganisms such as Bacillus subrilis. 
Staphylococcus aumts, Neurospora cram and Strepto- 
com4.s jicalis. 

RESULTS AND DISCUSTION 

In order to separate the active principle(s) of I. buhien- 
sis, insoluble and inactive parts of the crude extract were 
separated by treatment with acetone and chloroform. The 
chloroform soluble part wu fractionated by CC yielding 
7.6”,, (dry wt) of a colourlcss resin which solidified on 
vacuum drying Although TLC-analysis gave only one 
spot, HPLC showed at kast three partially resolved peaks. 
Careful repetition of CC using a large excess of silica gel 
allowed us to isolate small amounts of four pure com- 
pounds designated here as 1% lb. 2a and 2b in order of 
increasing polarity. 

*Part of this work was presented at the Vllth and Vlllth 
Simpdsms de Planrrs Mcdicma~s do Bras& &lo Horuontc. Sept. 
1982 and Manaux. Sept. 1984. rapoztively. 

iHerbarium DA-lJFPE No. 5118. &dent&d by A. A. 
Chlappcta. 

The glycosidic nature of all four compounds suggested 
by chromatographic bchaviour was confirmed by IR and 
‘H NMR spectroscopy. Nearly identical ‘H NMR spectra 
showed small ol&nic multiplcts. sugar protons and 
strong para& like aliphaticabsorptions, but they did not 
allow us to establish any structural details. Therefore, we 
trial to obtain more information by chemical dcgra- 
dation. Alkaline hydrolysisof la and lb liberated cquimo- 
lar amounts of tiglic acid (3) [I61 and 3-hydroxy-2- 
methylbutyricacid(4)[17].idcntiIied by ‘HNMRandIR 
spectroscopy. Compounds 21 and 2b yielded only 3. No 
free sugar could be detected in the hydrolysatc. Subse- 
quent rridic hydrolysis allowed us to isolate I I-hydroxy- 
hcxadccanoic acid (Se) from both la and 4 and ll- 
hydroxytetradccanoic acid (5)) from lb and 2). Com- 
pounds Sa and 5) were identified by melting points [IS] 
and trx~ spectra of their methyl esters [ 19,201. In the 
aqueous layers of all acidic hydrolyses was found the same 
sugar mixture of glucose (Sk fucosc (7) and rhamnosc ((I) 
as evidenced by TLC and PC [2l]. 

Thex results indicate that acids 3 and 4 must lx pre- 
sent as esters, whereas the sugars 6,7 and 8 should be linked 
glycosidically. Since none of the glycosides showed acidic 
properties (IR, titration), the carboxyl group of Sa and 5) 
must also be ester&d. Lktcrmination of saponification 
equivalent weight gave values of 31 I and 302 for lr and 
lb. and 418 and 392 for h and U. respectively. If we 
assume monomeric structufes, as suggested by chromato- 
graphic bchaviour. we can calculate an hf, of 933 and 906 
for la and lb (three ester groups), and 836 and 784 for 2a 
and 2b (two ester groups). 

In order to confirm these prclimi~ results and to 
establish the exact composition of the four glycasidcs, 
mass spcctrowtric determination of their M,s was at- 
tempted. Whereas field dcsorption techniques did not 
result in satisf&ory spaztra. all four compounds produ- 
ted strong and unambiguuus [M + H] + and [M + Na] l 

peaks by the Fast Atom Bombardment (FAB) ionization 
[22] indicating mokcular mass values of 890.862.79Oand 
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Fig. 1. Hydrolysis products of ~ycoSidK In, lb. h and 2b. 

762 for 1% lb, 28 and 2b, respcctivdy. Basal on these 
results we can deduce a general composition of one 
mokcuk of 1 I-hydroxy fatty acid Sa,b Linked glycosidi- 
tally to a trisecdraride unit composed of glucose (SA 
fucosc(7)andrhamnosc(ll)andcstcrifiod byonemokcuk 
of tiglk acid (3) in the case ot 2a and U. Compounds 18 
and lb arc ester&al by an additional tmk.c& of ahd 4. 
Further information about the sequence and branching of 
the trisaccharidc unit is obtained from the FAB mass 
spcctrum.Theabscnccofboth[M+H-162]’and[M 
+ H - l&i] * peaks in the spectra of la and lb suggests 
that there is no end unsu~titut~ sugar or dcsoxysugar. 
However, strong peaks corresponding to [M + H - f4 
-821’ and [M + H - 146 - lOO]* indicate loss of two 
dcsoxysugars, one of which must be substituted by 3 and 
the other by 4. On the other hand. the spectra of 2aand 2b 
show the expected [M + H - 146]+ peaks corresponding 
to the loss of an unsu~titut~ desoxysugar. 

Only glycoside la was avaikbk in sufticient quantity 
for the determination of a “CNMR spectrum. This 
spectrum showed the numhcr, multiplicity and chcmicaI 
shifts of peaks cxpoctcd for the composition derived 
above, thusconErming the monomeric, triglycosidic natu- 
re of the compound and the presence of one molecule each 
of 3 and 4. The 60 MHz ‘H NMR spectra of the four 
glycosidcs were now compared with the spectra of all 
hydrdysis products and with data from the literature. In 
all cases tighcacid (3) was present, whereas hydroxy acid 4 
was &octal onfy in la and lb by the presence of two 
doublets superimposed on the absorption of the fatty 
rrid. No definite assignment of a- or &configuration on 
the glycoaidkal links could be made because of the 
compkxity of peaks Aaording to Wagner [I 53, sugars of 
the ~scries (fuc-mc and glucose) should have the B- 
configuration and L-rhamnose should be a-linked. 

Finally. dcmcntal analysis of all four gIycosides were in 
pctfect agreement with the composition and structural 
features found by hydrolysis and spectroscopic means. 

SummarEng alI portion obtained we an now pr+ 
pose the genenl stnrturc as shown in Fig 2. 

Minimum inhibitory concentrations for antimicrobial 
tiivity were cstablisbcd by the streak method [23] for the 
unseparated mixture and for the pure glycosidea using 29 

1a.b 2a.b 
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la 
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Fig. 2. General structure of gtyasidcs la, lb, Za and 2b. 
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representative microorganiuns. All four compounds and 
their mixture show medium ectivity against gram- 
positive& fungi arc kss affected atXl against gram- 
negatives no inhibition wax obscrval below 5OOCcB/ml 
(Table I). The only difference between the four corn- 
pounds is a slight superiority of glycosides la and 4 
derived from 1 I-hydroxybcxadccanoic acid. against 
gram-positive m.kroorganisms All hydrolysis products, 3, 
4. Sa and 5). were inrtivt below S@I pg./ml 

AllpureglycosidejaIK! ttRirunscparatcdmixturc5wcre 
submittal to antitumour tests in mkz, using the transplant- 
abk tumors Sarcoma 180 and solid Ehrlich carcinoma 
[24]. After seven days ofdaily introperitoneal application 
of the test compounds, animals were killed and tumour 
growth inhibition in relation to untreated control animals 
was determined. AU compounds can be regarded inactive 
against solid Ehrlich canzinoma (inhibition lower than 
SOY& only la and lb showai positive results against 
Sarcoma 180 (Table 2). Compound la, even at a dose of 
7.5 mg,Ag causes cons&&k inhibition without any 
toxic side dfazts. Antitumour activity is much less pro- 
nounsai in glycoside lb, whose only structural difference 
is a hydroxy fatty acid of two carbon atoms kss 
Compounds 2a and 2b, which lack ester&cation with acid 
4. as well as mixtures of two or more compounds can be 
considered inwztive even at higher dose kvcls. These 
results indicate that antitumour activity is conditioned to 
the defined structure of the complete mokcuk. Small 

stcric modification as in lb d- the activity signifi- 
cantly and loss of one ester group renders 21 and 2b 
compktdy inAve. 

Our obervations represent the third demonstration of 
antitumour rrtivity in Ipomuea species. Ipomoco oriru- 
bensis was reportad to inhibit growth of Sarcoma 37 [ 121 
and 1. leuri showed eaivity against Walker carcino- 
sarcoma 2% [25]. From the latter was isolated the active 
compound named ipokaroside, a tctraglycoside derived 
from 3.1 Idihydroxyhexadaic acid [ 131. In view of 
these results it sums interesting to extend antitumour 
studies to glycosidcs or extracts of other Convolvulaceae. 
On the other hand, experiments with more representative 
tumour systems should be reali& in order to evaluate a 
possible therapeutic application against human nce 
plasias. From the phytochemical point of view structures 
like la, b and 28, bare typical of the Convolvulaceae [ 151, 
but in most cases polymeric resin glycosides are found and 
d&ntd monomeric compounds are obtained only after 
basic hydrolysis. Glycosidcs present as monomers in the 
plant were described only in the case of I. murica~~ [26], 
I. digitoro [S]. I. purpurea [27] and I. bari [ 133. Compa- 
red with these known glycosidcs, la, b and 2a. b are more 
complex, because they contain not only a hydroxy fatty 
acid and three different sugars but also short chain acids 3 
and 4. The unique structural features of Convolvulaaac 
glycosidcs and their multiple pharmacobgical properties 
should encourage more detailed studies in this field. 

T&Cd 
micr~pisan 

Minimum inhibitory concentration (w/ml) 
lab+k.b lr lb 2a 2b 

B. sub&3 9 5tkloo 
B. &i/is 27 sthlal 
B. anthwcis S&l00 
B. mycoder 50~100 
S.mVrWW 30 loo 
Sarc. lulea so loo 
E. cdl s >SOO 
s. 1yphosa >m 
Ps. OmrqhJsa >XHl 
Sh. padjwnr. >Mo 
Er. caro1owva >300 
St. joaolb loo 333 
Bt. suis >soo 
Br. abows >SOO 
Br. mrlimuis >saI 
M. ILdwcUI. 607 IoG3al 
hi. 3mrgmae 100 300 
M. phlci IOOUX) 
c. 0lbicaw.Y so IO&MO 
C. knud >SCO 
c. rropidis >SOO 
N. raAzrdis >soo 
C. nro~- 1HM 3a)sal 
C. nm~omm ETWB M&so0 
N. arrtroidcs IO&~ 
PI. morgad >saI 
Pr. ndrabilis >500 
N. rrassa 3wwo 
Asp. niger z-so0 

m30 S&lo0 
2&M S&l00 
20-30 so loo 
m.30 so loo 
3050 IaxMo 
m30 3eso 
>%I0 z-500 
>SCO >SOO 
Z-Sal z-300 
>500 2.500 
Z-500 >SW 

2a%300 2as3al 
m&300 2cau)o 
-300 mo.300 
2aT300 2w3al 
mo-300 S&lo0 
mm msal 

3&50 mm 
MIT300 >500 

>XXI >%I0 
>500 >soo 
>soo >nw 

2as300 3o@soo 
-300 mm 
m300 3o&soo 

>m >XII 
Z-500 >sal 
>m 3oo.W 
>m -500 

2%30 
2&30 
wso 
Z&lo0 
SICKI 
*so 

Z-500 
>XXI 
>300 
>SCO 
>nIo 

50 loo 
>xm 
>500 

300-500 
100~300 
100-300 
loo-3CM-l 
IM.300 

>Si-Kl 
>SOO 
>500 

3ossoo 
300500 
100-300 

>5aI 
>SOO 

3m-300 
>XJO 

lW300 
10&300 
IWMO 
lOGMo 
100-30 
loo-KXl 

>SOO 
>nm 
>SOO 
>5C@ 
>m 

loo 300 
>500 
>soo 
>SXl 

IO@300 
Ial- 
lOCL300 
100 300 

>%I0 
>300 
>500 
>500 
>Mo 

lW300 
>500 
>500 

3005aI 
>SOO 
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Table 2 Tumour inhibition In mice of Ijtomuco @ycotidcs [24] 

Dobf Inhhition 
Subslance (mg/lrg) TUUlOUf (‘/a, 

Ir 5 !Gmoma 180 IS.8 

7.5 ” I 67.5 

IO . . 70. I 

10 I ” 71.9 

10 S&d Ehrhch Cart. 30.2 

lb IO Sarcoma 180 59.4 

IS . ” 54.0 

20 _ ” 55.4 

10 Solid Ehrlich Cart 30.9 

la + lb 10 SarNnna 180 51.0 

IS 
” I 

50.0 

20 I ” 23.0 

15 Solid Ehrlich Cart. 14.4 

2a 10 Sarcoma 180 26.8 

2b IO Sarcoma I80 J.2 

la. b + 2% b 10 tima l&l 30.9 

20 I I 43.0 

I5 Solid Ehrlich Car. 220 

EXPERIMENTAL 

Mps are uncorr. IR spcctm wcrc rccordcd m KBr pdkts. 

‘H NMR spocrm arc mcasurcd at 60 MHz in McOHd, with 

TMSas int. ref. and “C NMR spaztra in the same sdvent. EIMS 

wcrc obtained at 7OcV and, FABMS by hombnrding a 8lyccrol 

soln of the ~ycosidcs with 4 6 kcV Xenon atoms. TLCanalyso of 

glycosidcs was cffcctcd on Polygram SIL G/UV @astic shccls 

(Muhcrcy Na8el) using CHCl,-McOH (I?: 3k spots wcrc vi- 

sualizzd by spraying with 50”, H,SO. and heating at loo”. AU 

new compounds govc sausfoctory C/H analyses (C *0.12; H 

kO.25). Saponificetion cquivaknt M was dctcrminui by (rat- 

ment cnth excess 0.01 N 4. NaOH and. after 24 hr at room 

temp.. titmrion with 0.01 N 4. HCI (phcnolphthakin~ 

Iso&rion oj 4cr1~ fra-rion. Air drial. powdered kava of 

1. bohvnrir Wdld. (MO 8) were extrsctcd at room temp. x 3 with 

I I. of McOH. After hlrmrion and cvapn of solvent the brown 

resin (39.5 8) was lrcalcd with 200 ml of h&CO lavin84.01 8 of 

insolubk material without antimkrobd actively. The filtmre was 

concd IO co SO ml and suspended in I50 ml of CHCl,. Another 

insoluble and inactive fmion (6.808) was removal and the 

filtralc was conal in coruo. The rcsiduc was fractronatcd on a 

column ol MO8 of silica pl clutin8 anth CHQ, containing 

incrcasingamounts( I-3OYJof Mc0H.Thconlyactivcfrrc~on.s. 

du~od with S- IO?, of McOH, ykldcd after cvapn and vacuum 

drying 15.2 8 (7.6 “; dry wt) of a colourleu, amorphous powder. 

mp 9&92”. R, 021. 

Stpvarion o/&os&fes la, lb. & ad 2). The BC(IVC fraction 

(200mg) was frectionatcd by careful CC (2008 silica 8cl 

CHCl,-McOH, 9: I) yicldmg l&20 m8 quantities of pure glyco- 

slda. 

(‘ompoumt la. Mp lm 102’; R, 0.24; IR Y_ cm- ‘: 3420. 
1722 1655; ‘H NMR: 66.95 (I H. m), 5.20-4.95 (4H. m). 4.45.3.40 

(ISH. m). 2.7s2.40 (3H. m). I.83 (6H. m), l.ZU (3H. d. I - 7.0 Hx) 

and l.lb(3H.d.l - 7.0Hx)supcrimposcdon 1.72 1.15(3OH.mA 

0.90(3H.1.J - b.SHz). “CNMR:d17b.J(s), 174.4(s). 168.7(s). 

139. I (4 129.6 (s), 103.8 (Q 100.9 (4 99.6 (Q 80.3 (d). 80.0 (d). 

76.3(d).74.7(6),74.6(&),74.3(~74.0(~73.8(6).71.7(6).71.0(6). 

70.3 (tfL 70.2 (d). 69.9 (4 64.6 (r), 35.8 (I), 357 (I). 34.8 (I), 33.0 (I). 

325 (I), 30.8 (r), 29.1 (I). 28.8 (I), 28.0 (I). 26.3 (I), 25.8 (r), 24.2 (r), 

23.6 (I), 20.4 (qh 18.6 (qA lb.8 (4). 14.4 (q. 2 Me). 13.6 (4). I21 (4). 
FABMS: m/r 913 [M + Na]‘. 891 [M + HI’. Sap. equiv. 311. 

Compound lb. Mp 92.94”: R, 0.23; IR v_ cm - ‘: 3420, 1722. 

1655.‘HNMR:66.95(1H.m),5.2M.95(4H.m).4.4~3.40(ISH. 

m), 27&240 (3H. m), 1.83 (6H. rnb 1.20 (3H. d. J - 7.0 Hx) and 

l.lb(3H.d.l - 7.0Hx)supcrimposcdon l.72-1.15(26H,m),0.90 

(3H.r.J =bSHx).FABMSm/r:88S[M+Na]‘.8b3[M+H]’, 

845[M+H-Hr0]‘.635[M+H-14b-82]‘.617[M+H 

- Mb - 821. . Sap. cquiv. 302 

Capowd 2a. Mp I28 130”; R, 0.2 IR v-cm-‘: 3420, 

1722,lbSS. ‘H NMR: 66.95 (IH. m). 5.2tU.95 (4H. m), 4.45 3.40 

(I4H.m). 27&240(2H,m). 1.83 (6H.m). 1.72..l.l5 (3OH.m), 0.90 

(3H.1.J -6.5Hx).FABMSm/r813[M+Na]‘.79l[M+H]’. 

645(M+H-146]‘.5b3[M+H-146-82]‘..%p.cquiv.418. 

Capowd 2b. Mp 134-136”; R, 0.21; IRr_m-‘: 3400. 
1720. lb54.1HNMR:6b.95(lH.m),S.2@4.95(4H,m),4.45-3.40 

(14H,m),270~2.40(2H.m), 1.83(bH.m), 1.72. 1.15(26H,m),0.90 

(3H.r.J - 6.5 Hz).FABMSm/z:78S[M + Na]‘.763[M + HI’. 

Sap. cquiv. 392. 

A&&u hydrdysis. Quantities of 8lycosida lo, lb. 2a and 2b 
(I 00 me) wcrc stirred in a soln of IO0 mg of NaOH in 2 ml of 

HIO. After 4 hr at room ~cmp. the soln was ocidifkd with 4 N 

H,SO. and cxtractcd with CCl.. NMR analysis of this soln 

idcntificd Ii& acid (3) [lb]. Further extraction of rhc 4. layer 

wirhEtOAcandevapnolrhe~lvtn~~vcinthc~oflr~ lb 
a colourkss od, idcntrficd by NMR and IR [ 171 as 3-hydroxy-2- 

rncrhylhutyric a&l (41 TLC analysis of rhc remaining 4. layer 

showed no free sugar. This acidic soln was rdluxcd for 8 hr and 

rhcn cx~ractcd with CHCl,. After removal ol solvent and 

razryslalluation from n-hcxane. la and 2a yieldad Ihc same 

hydroxyacid 5m,mpb3~bS’.I11. [18]6244”.Thc EIMSoflts MC 

ester. mp 4243, lit. [IR] 41.5 42.5”. showed the ~ypiml [M 

-OMc]’ peak at m/z 255 [20]. similarly, lb and 2b gave 
hydroxy acid Sb, mp 47 49’. lit. [IS] 49-30 and its MC cstcr. mp 
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3l-32”.Li1.[l8]~3l’;EIMSm/r:227[M-OMe]’[l9].’Ihc IO. 
aq. layer from that hydrolyses was neutralized with KHCO,. 
mpd IO dryness and the ruiduc ulna, up in MeOH. TLC (silica I I. 
8d, BuOH-H+HOAc. 4:l:I) and PC [2l] indicated in all IL 
ascs the pnxcnce of 8hlcosc. rucorc and rtbunnosc. 

13. 

AclvuMLde+mrrus-llx authors are gntcful to Mrs. G. Lange 
for determining EIMS. to Ms. E. Ruckdeschcl for “CNMR 

,4 
’ 

qxxtra and IO Mrs. P. Neumann for ekmcnul analyses. I 5. 
16. 
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