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Keg Word Index--Pcwskio qr~orulifolicl: Cactaceae: olennolic acid saponin. 

Plant. Pereskia grandfolia Haw. (Syn. Pereskia grandijora) (N.O. Cactaceae). Uses. to 
reduce swellings.’ Previous work. None. 

The dried powdered fruits after removal of the seeds, were defatted with petrol, CHC13 
and then extracted with 90% EtOH. From the EtOH extract a saponin mixture was iso- 
lated which on hydrolysis gave only oleanolic acid. The saponin mixture on treatment with 
CH,N, followed by chromatographic separation yielded a single dimethyl ester (la). On 
complete hydrolysis, la afforded methyl oleanolate as the sapogenin and D-glucose and 
D-glucuronic acid as sugars. Isolation of only methyl oleanolate without any significant 
amount of the acid established the fact that in the dimethyl ester the sugars are linked 
to the C-3 hydroxyl group of oleanolic acid. la on partial hydrolysis with 1% H,S04 fur- 
nished a product which on further treatment with CH2N2, followed by chromatography, 
yielded methyl oleanolate and dimethyl ester of oleanolic acid-@glucuronopyranoside 
(2).2.3 The identity of (2) was confirmed by its reduction with LiAlH, to erythrodiol-3-b-D- 
glucoside (2a), which on hydrolysis yielded erythrodiol and D-glucose. Furthermore (la) 
on reduction with NaBH, in H,O at room temperature4 yielded methyl oleanolate gluco- 
side (lb), which on hydrolysis furnished methyl oleanolate and D-glucose. Quantitative 
analysis showed that 1 mol of (lb) contains 1 mol of methyl oleanolate and 3 mol of D- 

glucose. Again (lb) on complete premethylation by Hakomori’s method’ followed by hy- 
drolysis yielded 4,6-di-O-methyl-D-glucose and 2,3,4,6-tetra-O-methyl-D-glucose in the 

( 1 ) R, = R2 = COOH 
(la) R, = R2=COOMe 

OH (lb) R, = CH20H; Rz=COOMe 

( 2 1 R, = R2 = COOMe 

(20) R, = R2 = CH20H 

* Presented at the Convention of Chemists held at Allahabad. India (October 1972). 

1 ANON (1969) Wealrh of’lndia. Vol. VII. p, 309. Council of Scientific & Industrial Research, New Delhi, India. 
’ KOCHETKOV, N. K., KHORLIN, A. I. and VASKOVASKY, V. E. (1962) Tr,trahedron Letters 713. 
3 KOCHETKOV, N. K., KHORLIN, A. 1. and VASKOVSKY, V. E. (1963) 1~. Akad, Nauk SSSR Ser. Khim. 8, 1409. 
4 ANDERSON, D. M. W. and DEA, I. C. M. (1967) Carbohydr. Res. 5,461. 
5 Hakontori. S. (1964) J. Biochrnz. 55, 205. 
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ratio 1 :2. The presence of the former indicated that it is linked to two other D-glucose 
units through 1 -+ 2 and 1 --+ 3 linkages. This conclusion was also supported by periodate 
oxidation of (1 b). 

With regard to the configuration of saponin glycosidic linkages it is a general observa- 

tion that r)-sugars occur with /I-glycosidic and [.-sugars with r-glycosidic linkages.” C’on- 
scquently one could expect [Gglycosidic linkages in the dimethyl ester of the saponin. The 

calculation of the molecular rotation of (la) on the basis of Klyne’s rule’ also supports 
this assumption. The calculated (M-l,, of (la) is -9 and is in rcasonablc agreement with 
the obserwd \aluc of - 3 I .5 

From these results, the dimcthyl cstcr and the parent saponin can he rcprescnted as (la) 
and (I ) rcspectivelq: 

k, X P lx R I M t. N T A L 

The follo\\ing wl\cnts wcrc used for PC: (a) wBuOH~HOAc~H,O (4: I :3). upper layr: (1~) U-BuOH pyri- 
dine H,O (6 1.3): (c) t:tOAc pbridinc H,O (S.2: I): id) Jr-RuOH EIOH H,O 11: I :i) S~IMJ rcagwts wet-c‘: (I) 
s;ttd v1111 01 Clnllinc ~>\,ilatc 111 Ii -0.’ ;In(l i7) ;1111linc l~~dro~xn plh~ilatc. 

I,v~l~ri~r~ir ,I/ t, \ir,l~>,,I,I iiii\rill,c, iirld o/10 01 iI\ ~lilll~~lll~ i ~‘\li’i’. lhc I 1oti C\Il~.lCl j‘lI)lN llli’ 11u11\ \\.I\ dI\‘II)I1Cd 
in [H,() (500 11111. lilt~ri‘tl and IIlc jlltt.,ltC C\tI~lClCd \\illl I I,0 ;I1111 th<li \\ 1111 Ii-l3UOJI (4 IO0 11111 l-IX JJ-l3iiOll 

cxtruct wab taken m McOH and poured into a larpc vol. of tt,O. T‘hc ppt \\L;LS coilec~d and the proccsh was 
repeated until a colourless powder was obtained (7.5 g). Zeiscl’s estimation hhoued the abscncc of msthoxyl. The 
saponin mixture m MeOH (SO0 ml) was treated Lvith excess of an Et,0 soln of C‘H,N:. The product (3.2 g) was 
chromatographed over a silica gel. Elution with C‘HC’I, McOH (17:3) gave a homogeneous compound. crystal- 
liml from 8X”,, McOH. when saponin dimeth!l ester (la) was obtained in micro needle\. m.p. ‘75 2x0 tdec.). 
[J];>- -3.1 (ttOHI (Found: C‘. 60.65: H. XG3. OMe. 6.9. ~‘ii,H,,,O,, requires. (‘. hW7: II. S.l.3: OMr, h.?“,,). 

Il!~rlro/lwr of la. IOU mg la L+as rcfuxed \vith 6”,, H,SO, in W,, McOH for X hr and ga\c mcth!l oleanolate 
(30 mg) (n1.p.. m.m.p.. IR. TLC‘) I)-glucow and I)-glucuronic acid (Idcntilicd I)\ PC’ in w~l\cnt\ :I-ct. 

Prrrtkl /r~~tlw/~~.sr.~ of la. la (SO0 mg) was rclluxcd v, ith 50 ml I ‘I,, H,SO, 111 l\lcOll i;,r I 111 and the product 
was treated with excess of ethercal CH,N, and chromatogral?hed o\cr silica gel. C’,,lH, elutcd methyl olcanolatc 
(80 mg) (m.p.. m.m.p.. IR) and C‘NCI, McOH (09. I) eluted dimethyl ester of oleanolic acid P-r)-glLIcuronop)r- 
anoside 2(l65 mg) (crystallized from MeOH cthc~ mixture). m.p. 202~ 205 [xl;‘ + 18 (EtOH) (Found: C. 
69.25: H. 9.40. Calc. for C,,H,,,,O,: C. 69.10: H. 9.2”,,). 2 on further hydrolysis furnished mcth>l oleanolate and 
I,-glucuronic acid. 

R~[ilfcrio/i CJ/ 2 10 2a. 2 (50 mg) \+;I\ t-educed with Li:\IH, in boiling THE: (IO0 ml) for 20 hr. The product was 
crqhtalli,ed from MeOH-ether mlxturc 11 hen or4throdiol-i-/i-~~-gl~~cosi~te (2~) IILIS ohlaincd m.p. 107 1118 
[&’ +27-3 (EtOH). 23 on usual hidrolqsrs ywldcd ervthrodiol and wglucosc 

Kt,tlrrc~rio~z of (la) IO (lb). .A boln o? NaBH, (300 mg) ;n H,O (200 ml) was added to :I soln of la (300 mg) in 
HZ0 (75 ml) and kept overnight. The pl-oduct 111~1 H;LI an amorphous po\! der (200 mp). ml>. 229 34 [xl;’ - 
6.5 (EtOH). 

Qwnfitrriiw cwimkm qf’sqmger~ir~ cmti suq~rs in lb. 24.45 mg lb was hldrolyscd \+ith 7”,, H,SO, in MeOH 
(5 ml) in a sealed tube, and both the sapogenin and the sugars aere estimated. Methyl olcanolate was found to 
be 45,4’:, (required 46,5”,,). The syrup containing sugars was estimated b> Duhois method’ and the pet-centage 
of II-glucose \vas found to be 52,1”,,. which corresponded to a trloside (required 534”,,). 

Prriorlarc ouidution qf lb. A soln of lb (20 mg) in EtOH (10 ml) was treated with an equal vol. of 0.1 Na10,. 
After SO hr the liberation offoormic acid and periodate uptake became constant corresponding to 2.2 and 3.98 mol 
respectiveI>. 
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