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Abstract-A new tnterpene acid, rubmlc acid, was Isolated from the chloroform extract of the leaves of Rubus 
frmcosus On the basis of physical methods and chenucal degradation expenments, its structure was determmed as 7a- 
hydroxyursomc actd 

INTRODUCI’ION 

Previous commumcatlons [l, 21 reported the lsolatlon 
and structure elucldatlon of a new pentacychc tnterpene, 
rub]& acid, an ursane analogue of the 3,7&hydroxy acid 
of the oleanane sefles, rubuslc acid [3] The present paper 
deals wth the lsolatlon and structure elucldatlon of 
another new pentacyclic tnterpene acid, rubmlc acid (l), 
from the leaves of Rubus frutzcosus 

RESULTS AND DISCUSSION 

The crude acid obtained from the chloroform extract of 
the defatted plant mated was ester&d with dlazo- 
methane The methyl ester obtamed after chromato- 
graphy, named methyl rubmate (2), CJIH4s04, crystal- 
hzed from benzene-petrol, mp 171-172”, [alis +49” 
(CHCIJ) and was found to be homogeneous on TLC 
Methyl rubmate by hydrolysis with ethanohc alkah 
regenerated pure rubmlc acid (l), CIoH4604, crystalhzed 
from methanol-chloroform, mp 259-261”, [a]Ls +72 
(MeOH) Thrs acid gave a posltlve Llebermann-Burchard 
test for tnterpene The IR spectrum of methyl rubmate 
showed peaks at vzl 3460, 1710 and 1725 cm-’ for a 
hydroxyl group, 6-membered ketone and a carbomethoxy 
group, respectively The appearance of three peaks m the 
regon 1400-1350 cm-’ and two peaks m the regon 
1330-1240 cm-’ mdlcated that It was probably an ursane 
derivative [4] Methyl rubmate showed a positive 
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1 R’=H, R2=H 

2 R’=H, R2=Me 

3 R’=Ac, R2=Me 

Zlmmermann colour r-on co&mung the presence of 
a keto funaon at the C-3 posltlon in the tnterpene 
skeleton Acetylatlon of methyl rubmate Hrlth pyndme 
and acetlc anhydnde at room temperature did not form 
any acetate but it did form an acetate (3) after heatmg 
the reaction rmxture at 120” for 24 hr The acetate 3, 
CJSHSoO,, was crystalhzed from benzene mp 215-216”, 
[a]ks + 60” (CHCIJ) The IR spectrum of acetyl methyl 
rubmate showed strong peaks at ~%I1750 cm- ’ for an 
acetate and at 171Ocm-’ for a >C=O group, no peak 
was observed m the hydroxyl repon Methyl rubmate on 
Sarett oxldatlon gave the correspondmg dlketone 
CJ1H4604, crystalhzed from benzene, mp 240” It did not 
exhibit any UVabsorption for an a- or p-dlketone Thus 
the hydroxyl group of rubmlc acid must be situated m a 
rmg other than ring A In the mass spectrum of methyl 
rubmate (M+ at m/z 484, CJ1H4s04), the most abundant 
ions at m/z 262 and 203 corresponded urlth the fragmen- 
tation observed with A’*-tnterpenolds [S] (fragments a 
and b m Scheme 1) An ion at m/z 221 corresponded with 
fragment c and proved that the hydroxyl group was 
situated m nng B Thus the hydroxyl group of methyl 
rubmate must be ather at C-6 or C-7 m rmg B On 
Barton’s moddicatlon of the Wolff-I(shner reduction 
[6], 3-acetyl monoketomc ester (prepared by reduction, 
acetylation and oxldatlon of methyl rubmate) gave ursohc 
acid Identical with the authentic sample This fact proved 
that rubunc acid belongs to the ursane famdy The 
‘H NMR spectrum of methyl rubmate showed sharp 
singlets at 60 76 (3H), 0 82 (3H), 0 89 (3H), 0 94 (3H), 0 97 
(3H), 104 (3H) and 1 13 (3H) for seven tertiary methyl 
groups There was a tnplet centred at 65 29 (J = 3 4 Hz) 
for the C- 12 olefimc proton The slgnal at 2 95 (1 H, m) was 
attnbuted to one carbmyl proton at C-3 The broad 
smglet at 1 82 (1H) which disappeared on D,O treatment 
was attnbuted to the proton of the hydroxyl group The 
presence of a C-28 carbomethoxy group was confirmed by 
the appearance of a sharp singlet at 3 36 [7] Therefore, 
rubmlc acid 1s a hydroxy denvatlve of ursomc acid and the 
posmon of the hydroxyl group 1s either at C-6 or C-7 
Fmally the Sarett oxldatlon product of methyl rubmate 
was found to be ldentlcal m all respect (mp, mmp and 
supenmposable IR) with dlketo methyl rubltate which 1s 
‘I-keto methyl ursonate On the basis of the above findings, 
rubmlc acid can be represented as 1 
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Scheme 1 

Stereochemrstry of rubmlc acid 

The hydroxyl group at C-7 m rubmlc acid could not be 
acetylated under usual condltlons and when acetylated 
under drastic condlttons the acetoxy group reslsted 
sapomficatlon under normal condltlons These facts sug- 
gest that the hydroxyl group of rubmlc acid at C-7 IS a- 
aXla1 

The carboxyl group attached to C-17 m ursohc acid has 
been proved to be fl and since rubmlc acid was correlated 
with ursohc acid, the carboxyl group attached to C-17 in 
rubmlc acid must also be fi Therefore the stereochemistry 
of rubmlc acid can be assigned and the structure IS 3-keto- 
7a-hydroxy-Ursa-12-en-28-olc acid (4) 

EXPERIMENTAL 

All mps are uncorr ‘H NMR spectra were recorded at 90 MHz 
with TMS as internal standard 

Isolation of rubuuc acid as methyl ester Au dried, finely 
powdered leaves of Rubus frutlcosuS were defatted with petrol 
(60-80”) m a Soxhlet for 36 hr The defatted plant matenal was 
dned and further extracted unth CHC& The CHCls extract on 
concn yrelded a dark brown tarry mass It was taken up with Et20 
and the soln was extracted with aq alkah (3 “/,) The alkah extract 
on mddication unth HCI m the cold yielded a hght green ppt 

which was filtered, washed with Hz0 until free from mineral acid 
and dned This dned residue was dissolved m MeOH and the soln 
was treated mth excess of ethereal CH2N2 at 0” and was kept 
overnight The excess of CH,N2 was removed and the soln coned 
and filtered The filtrate was evaporated and the residue was 
taken up with CHCls and chromatographed over alumina The 
ester of rubunc acid was obtamed from the petro&H, (1 1) 
fraction as colourless crystals after first elutmg the column with 
petrol Methyl rubmate was crystalhzed from C,H,-petrol (1 1), 
mp 171-172” [a]:: +49” (CHCIJ) 

Alkahne hydrolysis of methyl rubmate Methyl rubmate 
(1OOmg) was dissolved m 1Oml of 20% ethanohc KOH and 
refluxed for 8 hr The hydrolysed product was crystalhzed from 
MeOH-CHC& muture, mp 25%261”, [a]:: + 72” (MeOH) 

Acetate of methyl rubmate Methyl rubmate (1OOmg) was 
treated wnth AczO and pymime and the reachon rmxture was 
refluxed at 120” for 24 hr Acetyl methyl rubmate, &Hs,-,Os, 
thus obtamed was crystalhzed from C6H6, mp 215-216”, [a];: 
+ 60” (CHCIs) 

Sarett oxufatlon of methyl rubmate Methyl rubmate was 
subJected to Sarett oxldatlon and the product was punfied by 
chromatography over Al*O, Diketone, C&H4s04, crystalhzed 
from CBHB, mp 240” was obtamed from the C,Hs fraction after 
elutmg the column with petrol 

3-Acetyl ketomc ester The Sarett oxidation product of methyl 
rubmate on reduction with KBH,, gave a hydroxy monoketomc 
ester, CJ1H4s04, mp 224”, which &d not show the Zlmmermann 
colour reactlon The borohydnde reduction product on treat- 
ment with Ac,O and pyndme at room temperature yielded 3- 
acetyl ‘I-keto methyl rubmate, CSJH5005, mp 237-238 

Wolff-J&hner reductron of the 3-acetyl ketomc ester of rubuuc 
aczd The 3-acetyl ketornc ester of ruhnlc acid was subJected to 
Wolff-I(lshner reduction under drastic conditions The reaction 
mixture was poured mto crushed ice, ac&fied with cold dd HCl 
(1 1) and separated into neutral and acid parts m the usual way 
The acid part was treated Hnth charcoal in EtOH The product 
was crystal&d from EtOH as needles, mp 283-284”, identical 
wth authentic ursohc acid (mp, mmp and IR) 
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