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Abstract-Two new pentacyclic triterpenoids characterized as 16cc-hydroxy-3-ketoisomuhiflorene and 3/I-hydroxy- 
16-ketoisomultiflorene have been isolated from the aerial parts of Antidesma menasu. Both of these compounds 
displayed diuretic activity in experimental animals. 

INTRODUCTION 

Separation of individual components from the 
biologically active terpenoid fraction [l ] obtained from 
the aerial parts of Antidesma menasu Miq. ex. Tul. 
(Euphorbiaceae) and their rigorous purification utilizing 
column chromatography and preparative TLC on loud1 
AgNO,-impregnated Si gel resulted in the isolation of two 
new isomeric triterpenes. Their structural elucidation is 
described in the present communication. 

RESULTS AND DISCUSSION 

The triterpene (l), mp 294-295” (CHCl,-MeOH); 
[x]h5 + 67” (c, 1, CHCl,); $,~~ 3450 (OH) and 1700cm-’ 
(C=O) showed a molecular ion at m/e 440 in its MS 
corresponding to the molecular formula CJ,,H4s02. This, 
coupled with the presence of eight methyl singlets 
(6 0.65-l .18) and one hydroxymethine multiplet (3.70) in 
its ‘H NMR spectrum suggested it possessed a 
pentacyclic triterpenoid skeleton. Deshielding of the 
expected magnitude experienced by the hydroxymethine 
(fi4.78) in its acetate (2), mp 234-236”; M+ at m/e482; 
[cc];’ + 35” (c, 1, CHC13); demonstrated the secondary 
nature of the hydroxy function. There were no signals for 
olefinic protons in the ‘H NMR spectrum of 1. However, 
it responded to the tetranitromethane test revealing the 
presence of a tetra-substituted double bond which resisted 
catalytic hydrogenation under a variety of conditions. 
Further insight into its structure was obtained by the 
study of the EI mass spectral behaviour df 1 and its 
various derivatives. Identification of the fragment ions at 
m/e 425, 257, 245, 229 and 218 suggested it to have an 
isomultiflorene skeleton [2-41, thus accounting for the 
sluggish behaviour of the double bond situated at A*. The 
occurrence of fragment ions at m/e 257,245,229,218,203, 
151 and 135 in 1 and at mJe263,257,245,221,203 and 135 
in 2 required the placement of keto and hydroxy functions 
in rings A and D, respectively. Further, 1, on 
Huang-Minlon reduction followed by oxidation, 
afforded 16-ketoisomultiflorene (3) [5], mp 210”; M+ at 
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m/e424. This confirmed the placement of the hydroxy 
function in 1 at C-16. Compound 1 was oxidized with 
Corey’s reagent to a dione (4), mp250-252”; Mt at 
m/e438; [a];’ + 10” (c, 1, CHCl,); which on reduction 
with Na/isoamyl alcohol gave a diol (5), mp 175-179”; 
M + at m/e 442. As the same dial(5) was obtained by direct 
reduction of 1 under similar conditions, the hydroxy at C- 
16 was inferred to have an cc-orientation. 

The triterpene 6, mp 275-278” (CHCl,-MeOH); M+ 
at m/e440; CJ0HJ802; [a];’ + 33” (CHCI,), $$3450 
(OH) and 1710cm-’ (C=O) had eight methyl singlets 
(6 0.75-l .04) and a hydroxymethine multiplet (3.80) 
similar to compound 1 in its ‘HNMR spectrum. An 
examination of the cracking pattern of 6 under EI 
(m/e259, 247, 241, 220, 219, 191, 149, 133 and 121) and 
that of its acetate (7), mp 255-258”, M+ at m/e 482; [a];’ 
+ 40” (CHC13) (m/e301,289,259,247,219, 149 and 133) 
indicated a striking resemblance to compound 1 with the 
hydroxy and keto functionalities placed in rings A and D, 
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respectively. Compound 6 was converted under 
Huang Minlon reduction conditions to isomultiflorenol 
(8) [6] confirming a B-OH at C-3. Since both the 
triterpenes gave an identical oxidation product (4) the 
carbonyl was established at C-3 in 1 and at C-16 in 6 thus 
elucidating their complete structures as 16r-hydroxy-3- 
ketoisomultiflorene and 3/I-hydroxy-16-ketoisomulti- 
florene. respectively. 

On preliminary screening. compounds 1 and 6 
exhibited diuretic activity in rats to the extent of 79”,, that 
of chlorothiaride at a dose level of I35 mg:‘kp. 

All mps arc uncorr. The ‘H NMR spectra were recorded at 

9OMHr using HMDS as an internal standard. The MS were 

taken wtth a direct inlet system. 
Iwltrlion c)/ umpc~um/t I elm/ 6. T-he dried, powdered aerial 

portion of .,I. tttc)r~o, (6 kg) was percolated with n-hexane (4 

x 7 I.) and the extract coned in cucno to give a while solid (8 g) 

consisting of a mixture of triterpcnes. Compounds 1 and 6 were 

separated from the tcrpene mixture using repeated C‘C and prep. 

TLC over 10 ” II AgNO,-impregnated Si gel. 

I6y-M I-tl~r,\-i,-.i-hefor.sor~~~r/t,/forvrir (1 ), 300 mg eluted wtth a 

mixture of CHCI, McOH (99: Ii and purified by prep. TLC 
(CHCI, MeOH. 9X:2) had mp294 295” (CHCI, MeOH): 

[cI]~)~ -t 67” (c,, I. CHCI,): IR rk!::crn ‘: 3450, 2900, 1700. 1440 

and 13X0: ‘H NMR (CDCI,): (iO.65 1.1X (X\. 34H. X x CH,) 

and3.70(m,lH, -CHOH):MSm:‘e:440(M‘).425,422,257,245. 

229. 218, 203. 151 and 135. 

167-.4~~,~o~~-3-krrr)iso,?llrlriflo~r,lr (2). A mixture of I (SO mg). 

AcLO (I ml) and pyridine (2.5m)) was left overnight at room 

temp. The usual work-up followed by purificatton by prep. TLC 
yielded whttc \ilky needles (4Omg). mp234 236” 

(C‘HC‘I, MeOH). ir]A’ f 32 (c. I,CHC‘l,,):1R ),kylcrn ‘:7900. 

1720, 1710. 1440 and 1240: ‘H NMR (CDC‘I,): (jO.67 I.2 (7.\, 

24H. 8 x CH,). 1.97 (\. 3H. -OCOCHJ) and 4.78 (IV. lH, 
- CHOAc); MS vr ‘0: 482 (M i ), 367. 454,440. 325, 263. 257. 245, 
221. 703 and 135. 

Ih-l<eroi.son1~r/tiM~~r~~~1~, (3). A mixture of I (50 mg), KOH 

(100mg). diethylene glycol (5tnl) and hydrazinc hydrate (99”,,. 

I ml) was t-efluxed at 180” for I.5 hr and the temp. gradually 

raised to 230”. After refluling for another 3 hr it was worked up to 

yield a residue (40 mg) M hich ~‘a5 purtfied by prep. TLC to alford 

lhl-hydrouqisomultillorene. The latter on oxidation with 

Corey’s reagent gave 3 (35 mg). mp 310” (CHCI, MeOH); IR 

I$!~: cm ’ : 2900. 17 IO. 1440 and 1380: MS 111 ‘e: 424 (M ). 409. 
231. 219. 218. 191. 1X0. 149, I33 and 121. 

3.16-Diltrto/.sorrr~~/fi~~)~~~~~, (4). A soln of 1 or 6 (100 mg) in 

CHCI, was stirred with Corey’s reagent (200 mg) for 1 hr at room 

temp. After the completion ofthc reaction the solvent wab cvapd 

ohand the t-&due chromatographed over a column of Si gel. The 

cluent from C‘HCI, MeOH (YY: 1 J gate 4 (- 60mg). 
mp250 252”: [Y]:,~ + IO” (c. I. CHCI,): IR rk!::cm ’ : 2YOO. 

1730, 1700. 1440and 13X0; MSrrre:43X (M’ ),4’3.257,27Y,2lY. 

191, 149 and 133. (Found: C. X4.6: H. 11.65. C‘,,,H,,O, requires: 

C 84.9. H 11.32” )_ I . . <I 
3~16z-Dil11 I/UJ\) i,on~lrlf~fior~ft~~ (5). The reaction of I or 4 

(SOmg) with Na (5OOmg) in i.soam>l alcohol (5ml) gave 5 

(-35mg). mpl75 179”; IR \,fi,‘::cn: I 1400. 2950. 1460. 1380, _ 
1260 and 1020: MS 111 t’: 342 (VI ). 424. 309. 259. 237. 229. 221. 

203. IYI. 177. 163. lil and 135. 

3/&H ~~~/rr~\-~-lO-/,~~i~~~\~~nr~r//i//~~~c~r~~~ (6). 300 mg cluted with a 

mixture ofCHC1, McOH (99: I ) end purltied by pt-cp. TLC had 

mp275 278” (C’HCI, MeOH): [y-f)’ + 33” (c,. 1. CHCI.,): IR 

I,:~!; cm I: 3450. 2900. lilt). 1440. 13X0 and 990: ‘H NMR 

(CDC’I,): iiO.75 1.04 (X.<. 21H. X ): CH,) and 3.80 (at. IH. 

-<‘HOH): MS IA (2: 440 (MI ). 47;. 322. 259. 247. 72’). 219. 205. 

191. I49 and 13.3. 

3/i-.l<~c,ro\t -16-ic,roiro,l1r,/ri~~)~e,~c~ (7). A mixture of 6 (SO Ins). 

4~~0 ( I ml)and pyridine (2.5 ml )was left overnight at room temp. 
The usual work-up yielded white needles (40mg). mp 255 258 

(CHCI, MeOH); [x];>~ t 40” ((‘. I. CHC‘).,): IR \,;;;; ‘: 

2900. 1720. 1710. 1430. 1380 and 1240: ‘HYLIR (C‘DC‘I,): 

d0 7 I.3 (Xx. 24H. 8 * C‘H>), 2.07 (J. 3H. -OC‘OC!&) and 4.78 

(/?I. 1H. -CHO.Ac): MS ,?I,c’: 38’ (M ). 467. 440. 301. 2X’). 259. 

247. 230. 229. 219. 191. 13Y. I33 and 121. 

laot,r~r/riffo,u~r~~/ (8). A mixture of 6 (5Omg). KOH (100m.g). 

diethylene glycol (5 ml) and hydrarinc hydrate (9Y”,,. 1 ml) was 

subjected to Huan~ Minlon reduction conditions to give 8 

(30ms). mp 175 176” (CHC‘I, MeOH); :r$,’ + 27” (CHCI,); 

1R~~,fl~cm~‘~1450.~900.1350and 1380;MS~tt 1~:326(M’l.4ll. 
393, 259. 247, 219. 205. 191. 149 and 13.3. 

.I~knl,ll.lPLI~C,I1letlt\ The author2 are gateful to Professor I‘. 

Kikuchi and P. Sengupta for the authentic samples of Ih- 

ketoisomultifiorene and tsomultitlorenol. respccti\ely. 
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