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Abbe&The coartitution of th cntagcnic acid-a new tritcrpanoid sapo@n bAated from the seed 
Lanels of Etfo&@ uuo/oib Merrill-has baen ataMihcd m 3/?Jla,22u-trihydroxyolsan-12- 
a1+28-oic acid. 

IN A previous communication1 structure Ia was proposed for entagenic acid. Further 
experiments, which support this structure, are described in the present paper. 

Methyl entagenate (Ib) on treatment with pyridine and acetic anhydride gives 
triacetate Ic which on oxidation with selenium dioxide in glacial acetic acid furnishes 
a product showing triple UV absorption maxima at 243,251 and 258 rnp (log c 444, 
448 and 4.35) charac&stic of AU’U*la’Udienes of the oleanane series.’ Lithium 
aluminium hydride reduction of methyl entagcnate yields t&r01 II. 

The mass spectrum (Fig. 1) of Ib (M = 502) exhibits typical retro-Diels-Alder 
fragmentation3 involving the 12: 13double bond. The peak arising out of such a 

Fro. 1 

fragmentation is observed at m/e 294 (ion u) which can then lead to the ion fragment b 
appearing at m/e 235 due to the loss of the angular carbomethoxy group at C-17. 
Further loss of a molecule of water from b gives rise to an intense peak at m/e 217 
(ion c). The mass spectrum also exhibits a peak at m/e 207 attributed to the ion 
species d. 

The mass spectrum (Fig. 2) of acetonide IIIar derived from methyl entagenate 
shows the expected molecular ion peak at m/e 542. Loss of a molecule of acetone 
from the acetonide gives rise to a peak at m/e 484 (M-58). The peak corresponding 
to retro-Diels-Alder fragmentation is found at m/e 334 (ion a’). The latter can then 
lose acetone (58 mass units) showing the ion fragment m/e 276 (b’) which again loses 

t Institut de cbunie dca Suw Naturclks, Gif-Sur-Yvette, Essonne, Frana.. 
I A. K. Biuua, Terrahehn 23, 1499 (1967). 
’ L. Ruxicka, G. Mukr and H. schdbnbcrg, ii& Chfm. Acru 22,767 (1939). 
* H. Budzikkwicq J. M. Wilson and C. Djaassi,r. Am. Chem. Sot. 83.3688 (1963). 
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the -COCKH, group to give the peak appearing at m/e 217 (c’). The peak due to 
ion d is observed at m/e 207. There is also a peak at m/e 374. 

Acctonide IIIa on oxidation with CrO,-pyridine complex furnishes ketone IIIb. 
Its mass spectrum (M = 540) shows fragmentation process similar to that of IIIa, the 
peaks being observed at m/e 334,276,217,205 and 372. The peaks at m/e 374 and 372 
in the mass spectra of IIIa and IIIb respectively most probably originate by loss of 
some part of the molecule around ring E. Reduction of this ketone with sodium 
borohydridc regenerates acetonide IIIa. This observation together with the molecular 

. . 
rotation dlfferenc@ ([MIIIn - [Ml,, = +547 indicates the /?-orientation of the 
C-3 hydroxyl group in entagenic acid. 

(lo) R, 9 R, . H 

(lb) R, . H, R, l CH, 

(ld R,* ~OW,,R,-CH, 

( la R, * H, Ra l CH~ CH, 

(Ilo, R* (r;“, 
(Bib) R* 0 

Machaerinic acid (IV) on refluxing with sulphuric acid in dioxane-water formed a 
28 -. 21 lactone.’ It was not isolated in a pure state but characterized by its IR 

’ D. H. R. Barton and E R. H. Jones, 1. Chem. .%c. 659 (1944). 
( C. Djcrassi and J. S. Mills, /. Amer. Chem. Sot. 80, 1236 (19S8). 
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qcctrum which showed a y-lactone band. A similar lactone and ethyl machaerinatc 
were isolated by us in pure state by rcfluxing machacrinic acid with alcoholic hydro- 
chloric acid followed by chromatography over acid-washed alumina.’ Entagenic acid 
forms small amount of ethyl ester Id but no lactonc under the similar condition 
thus suggesting the a-orientation of the C-21 hydroxyl group. 

d, m/c 334 b’, m/e 276 c’. m/e 217 

d, m/c 207 cm 0 
Methyl entagenate consumes 1 mole of lead tetraacetate at a faster rate than 

barringtogenol C’ which contains a trull~ a-glycol system in ring E. This fact along 
with acetonide IIla formation proves the z-glycol system in cntagenic acid to be ci~ (a). 

The structure and stereochemistry of entagenic acid is thus established as 
3fi.21 a,22a-trihydroxyolen-12cno284c acid (Ia). 

EXPERIMENTAL 

M.ps (uaawrected and recordal in a bhulphatc bath). Pet. ether (b.p. W). Brockmuu’r 
alumina (S. Merck) was ued for chromatognphy and acid-washed alumina refera lo B-8 
alumina dcztivatcd with 5 %of lO%AcOH. Optical rotation (in chf soln. unless otbawk qccifkd). 
Mass spactra (an A.E.I. MS 9 mass spectromcfcr operating at 70 ev). 

Sco, oxi&t&n of acetyi merhyl ennlgenate. Methyl cntagcnatc (SW mg) was hated with Ac,O 
(5 ml) and pyridinc (5 ml) on a steam-bath for 3 hr. The product was poured onto au&cd ice and 
then worked up in the ruual way. The crude product was dissolved in benzene (8 ml) and adsorbed 
on a column of acid-washed alumina (10 g). Elation with pet. other (21) furnished a colourlcss glassy 
material. Repeated attempts lo crystallite this ma~crial were not suaxxful. It was found lo ba 
homogemou in TLC. Its IR mpctrum did not show any band for free hydroxyl group. I( was 
directly used for oxidation with SO,. 

The above glassy material was dried in wcw and then dissolved in glacial AcOH (5 ml) and the 
soln was rcfluxcd with freshly pnpartd !kQ (500 mg) for 5 hr. The soln was filtered hot and the 
Bltratc was diluted with water and then worked up in the usual way. The crude product was dkolvcd 
in bcnznc (10 ml) and then adsorbed on a column of acid-washod alumina (IS g). Elution with 
pet. ether furnished small amount of coloured glassy material. Further clution with pet. ether- 
bcnzme mixture (I : 2,21) furnished a colourkss glassy material which was aystakcd from aquaoru 
McOH (charcoal), m.p. 226-230”. [xr - 139”. UV(E1OH) 243.251, and 2S8 rnp (log l 4-44, 448 
and 4.35). Mass spectrum: M = 542. (Found: C. 73.0; H. 9.3. &J&O, roquiru: C. 73.1; 
H. 9*2x.) It is evident that in the formation of the above dienc from Xc, two acetyl groups were 
eliminaled. 

’ A. K. Banra, A. Ray and S. Ray, unpublished data. 
’ A. K. Hanra and P. Chakrabarti. Terraludron, 21. 381 (IW5). 
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IAH rcdvcrion o/Ib to refrol II. A slurry of LAH (2 g) in dry ether (200 ml) was tiuxal with a 
solnofmthylentagenate(U)Omg)indry~(40ml)for8hrand(henworkadupintheusual 
way. The reaction product was crysW&d from chf, m.p. 2%U6”. (Found: C, 76.0; H, 1@4S. 
C,.H,,O, requires C. 75.9; H, IDS %.) 

Oxtirion o/uceronidc IIIa ro Illb. A cold soln of IIIa (u)o mg) in pyridinc (5 ml) was added to a 
durry of CrO,-pyridine complex (from 300 mg of 00, and 5 ml of pyridine) at 0” and k.ft overnight 
at room temp. It was worked up in the usual way. The crude material was dissolved in benzene and 
tbcn chromatographcd ova acid-wasbed ahumna (6 g>. Elution with pet. ether-bcnznc (3: I, 1.51) 
fumisbcd a colourlm giassy material which was aystallizd from McOH, m.p. 162-165”, [zxr,” 1.76”. 
(Found: C, 75.7; H. 9.4. C,,H,,O, requires C, 75.6; H, 9.6x.) 

A soln of IIlb (120 mg) in MeOH (15 ml) was treated with KBH, (500 mg) and left overnight at 
room tcmp and then worked up in the usual way. Benzene soln of the product was Eltacd through a 
column of acid-waahcd alumina and then aystak.cd from McOH as needles, m.p. 207-208”. alone or 
when admixul with Illa, m.p. 207-208”. 

Led tcrra-ucerarc oxtition o/methyl cnrqenute lb. A soln of Ib (OGOI mole) in glacial AcOH 
was mixed with IS-16 times the molar CXC~SS of kad tctra-aatate and the volume made up to 2S ml 
with glaoial AcOH. An aliquot sample (5 ml) was taken out at definite intervals and added to the aq 
soln (10 ml) of Nal(200 mg) and AcONa (2 g). Tbc liberated I, was titrated with W2N Na.S.0,. 
All oxidations were carried out at room tcmp and blank e.x@mcnts were performed side by side. 
Consumption of 1 mok of lead tetra-acetate was complete within 40 min. There was no further 
uptake after this time. 

Arrempr roprepme luctone on ent’ppenic u&i Ia. Compound Ia (200 mg) in ak EtOH (30 ml) was 
rtfluxul with cont. HCl(6 ml) for 6 hr and then extracted with ether after diluting the textion mixturu 
with water. The ethereal extract was separated into acid and neutral part by washing with 5% 
NaOH aq. The acid part was aystaliizal from EtOH, mp. 31&315” (dcc.), [a$f’ +35” (EtOH). 
It did not deproaa the m.p. of Ia. The neutral part was crystallized from chf-pet. #ha, m.p. 237-239”. 
alone or when admixed with ethyl cntagcnatc (Id). 

&thy~entcppmote Id. An ethereal soin. of Ia was treated with ethereal diw>ethaae and thtn worked 
up in the usual way. ‘I’& crude material in benzaK (7 ml) was cbromatographcd over Brockmann’s 
alumina (S g). Elution with bmum+&f (3 : 1) furnished a crystalline residue, which was crystallized 
from &f-pet. ether, m.p. 237-239”. [a]kV +37”. (Found: C, 74.6; H. 109. GH,O, requims 
C, 74.4; H, IO.1 %.) 

A&now&+scnr-lhe autbon arc indebted to Dr. D. M. Bose. Director. and Dr. A. Sen, Had of 
cbe wt of Cbuniatry, Boat Institute, for their intercat in tha work. Miucmnalysu were 
carried out by Dm. G. Wcikr and F. B. Strauss, Oxford, U.K. 


