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Abstract-From the stem-bark of Artocarpus chaphha lupeol acetate, cycloartenyl acetate, &sltosterol and 
a new tnterpene, ~ocycloartenol (as acetate) have been isolated Isocycloartenol has been shown to be 
9 19-cyclolanost-25en-3/&ol(I) 

INTRODUCTION 

ARTOCARPUS plants (Moraceae), which are rich m tnterpenes, have already been studed m 
this laboratory.‘-’ In the Imhan mdigenous system of mebcme, Artocarpus lakoocha and 
Artocarpus antegrifolia have some recogmtron whilst the wood of A. chaplasha IS used 
commercially as trmber.5 This paper reports an account of the triterpenes of the stem-bark 
of A. chaplasha Roxb.3 

RESULTS 

A petroleum extract of the bark of A. chaplasha, on repeated chromatography over 
alumma, yielded a new tnterpene, rsocycloartenyl acetate along with lupeol acetate, cyclo- 
artenyl acetate and j%srtosterol. Separatron of rsocycloartenyl acetate from rts companion 
cycloartenyl acetate is very drfEcult and repeated chromatography IS necessary; cyclo- 
artenyl acetate moves a little faster than rsocycloartenyl acetate. This is the first report of 
the lsolatron of cycloartenol as the acetate from a natural source. 
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Isocycloartenyl acetate, CJzHS202, m p. 112-l 13” on hydrolysis w1t.h ethanolic KOH 
fmshed the parent alcohol, ~socycloartenol, C3,,H5,,0, m.p. 92-93“. The latter contams a 
methylene group m a cyclopropane ring, as IS evident from an absorption band at 3045 cm-l 
m the i.r. spectra of isocycloartenol and its acetate, be-ate and of the correspondmg 
ketone, lsocycloartenone. A pau of doublets in theNMRspectrum of lsocycloartenol centered 
at S 0.33 and S O-55 m&cate the presence of two dlastereomenc protons in the cyclopropane 
rmg. The mass spectrum shows a peak at m[e 286, which 1s typical of a 9.19-cyclopropane 
rmg.6 The presence of an easdy reducible double bond in isocycloartenol 1s m&cated by the 
fact that on catalmc hydrogenation lsocycloartenyl acetate ties up one mole of hydrogen. 
Isocycloartenol on oxidation with chrommm tnoxlde m acetic acid or on Oppenauer 
oxidation affords a ketone, isocycloartenone, C,,,H,,O. The ketone gves a positive zlm- 
mermann test, m&catmg the presence of a 3-0x0~group. The ketone can be reduced back 
by sodmm-n-propanol to the parent alcohol, lsocycloartenol. This result m addition to the 
presence of a peak at 1040 cm-’ m the 1.r. spectrum of lsocycloartenol m&&es the equa- 
tonal conformation of the hydroxyl group m the compound. The changes m molecular 
rotation on acetyJation and benzoylation of lsocycJoarteno1 are also m conforrmty with 
those of a 3/3 (equatonal) hydroxyl group m a tnterpene. 

Moreover, lsocycloartenyl acetate on catalytic hydrogenation pves cycloartanyl acetate, 
and lsocycloartenone yields cycloartanone smularly. These results indicate that ~socyclo- 
artenol differs from cycloartenol only m the position of the double bond. That ~socyclo- 
artenol contams a termmal double bond (=CHz) 1s in&cated from the absorption at 890 cm- x 
m the 1.r. spectra of the product and its denvatives (acetate, bcnzoate and the ketone). 
Moreover, the NMR spectrum of the compound shows no signals attnbutable to two 
methyl groups attached to CzS as m cycloartenol. It does have a peak at 6 l-73 correspond- 
mg to one methyl group located on an olefimc bond. Formation of formaldehyde on 
ozonolysls of isocycloartenyl acetate confirms the presence of a terminal double bond. 

Furthermore, lsocycloartenyl acetate on treatment with dry HCl gas in chloroform 
yields a hydrochlonde identical with lanostadienyl acetate hydrochloride, which 1s also 
formed when cycloartenyl acetate IS treated with dry HCJ m the smnlar way. 

Thus, the above evidence shows that lsocycloartenol IS 9,19-cyclolanost-25-en-3/?-01(I). 

EXPERIMENTAL 

Petroleum used had b pa 40-60”. M ps are uncorrected 1.r. spectra were recorded as NUJOI mulls. NMR 
spectra were obtained with CDCls as solvent and TMS as mternal standard. 

Ektraction Procedwe 

Soxhlet extra&on of the powdered stem-bark (18 kg) of Artocarpus &p&a&a Roxb. with petroleum 
for 40 hr and subsequent removsl of the solvent yielded a duty yellow gummy residue (35 8) wluch was 
chromatographed on a column of neutral Brockmann alumma (1 kg), elutlon bemg camed out successively 
Hrlth petroleum, vsr~ous nuxtures of petroleum-benzene, benzene and benzene-ether nuxture (1: 1). T~u 
gave fraction 1 (eluted with petrol) (13 1 g), fiactmn 2 (eluted mth petrol-benzene mixtums and benzene) 
(5 3 g) andfiactmn 3 (eluted with benzene-ether (1 1)) (2 1 g). 

F’ractmn 1 was recbromatographed over ahunma (400 g) and the fractions were agam divided m three 
fractions, an early (A), rmddle (B) and later fraction (C), using petroleum as eluent. 

Isohtlon of Lqeol Acetate and Cychrtenyl Acetate 

Pm&on (A) was chromatographed on alumma when It separated into two pute components (by TLC). 
The first component on crystalhzation from ethanol yielded lupeol acetate in needles (@93 g), m.p. 216-217” 
(undepreased on adm&ure with authentic sample), [&35 +39 6” (CHCls); i r. 1740,1380,1242,885 cm-’ 

6 H. E. Au~xsa, R. BENOELMANS and B. C DM, Tetrahedron Letters 4341 (1966). 
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(Found. C, 8182, H, 1123. Calc. for C,2Hs20,: C, 8199; H, 11.18%) The second Wmponent on crystal- 
lization from ethanol afforded cycloartenyl acetate (l-47 g) in needle (giving cycloartenol, lap. 90-95” 
and ace&c acid on hydrolysrs), m.p 118120°, [old5 +57” (CHCl,), 1.r. 3042, 1740,1380, 1240,840 cm-‘. 
(Found C, 81.71; H, 1127. Calc. for C12Hs202* C, 8199, H, 11 18x.) 

Isohon of Isocycloartenol 

Fractron (B) was agam chromatographed on ahmuna when a further crop of cycloartenyl acetate was 
obtained from the early fractrons. The law fracnons here were nuxed wrth fracuon (C) and chromato- 
graphed when again a further crop of cycloartenyl acetate and rsocycloartenyl acetate (0 59 g) were obtamed. 

Isocycloartenyl acetate was crystallized from ethanol m p. 112113”, [aIDa +53 8” (CHCl,); i.r. 3045 
(CH, of cyclopropane ring), 1740,124O (acetate carbonyl), 890,1638 (=+X3,1378 cm-’ (GMe) The mass 
soectrum showed the molecular ion of m/e 286: NMR: 8 033 and 0 55 (cyclonrouane methylene). 8 173 
(one methyl group on ole6mc bond) ppm. (Found: C, 81.73, H, 11 11, C,HsiO; required*-C, 8199, H, 
11 18%) 

Hydrolysw of Isocycloartenyl Acetate 

Isocycloartenyl acetate (150 mg) was retluxed wrth 5 % ethanohc KOH (15 ml) for 2 hr. Thrs atforded 
(after recrystalllzatlon from MeOH-CHCl~ (4: 1)) lsocycloortenol as needles (110 mg), m p. 9294’, [a]naS 
+44 9” (Found: C, 84 32; H, 1168, CooHloO required C, 84 44; H, 1181x.) The aqueous alkahne soluuon 
left after extraction of rsocycloartenol on distrllation wrth H2!IOd gave acetrc acrd. 

Isocycioartenol Benzoate 

Isocycloartenol (50 mg) on benzoylation with benzoyl chloride-pyrrdme m the usual way y&led ISO- 
cyc&xzrtenyl benzonte m needles (4 mg), m p. 121-122”, [a]~~’ +58 8” (CH&) (FoUna* C, 83 56; H, 10 12. 
C~,H,402 reqmred: C, 83.72; H. lQ25%) 

Catalytrc Hydrogenatton of Zsocychrtenyl Acetate 

Isocycloartenyl acetate (100 mg) was hydrogenated with shakmg for 3 hr m HOAc (50 ml) in the pmsence 
of Pt02 (40 mg) untd no more H2 was absorbed. The product, on crystalhzation from methanol, afforded 
cycloartenyl acetate BS needles (80 mg), m p. 131-132” (undepressed on adrmxture wtth authentic cyclo- 
artanyl acetate prepared from cycloartenyl acetate), [a]np5 +56”, C, 81 64; H, 11 56%. 

lsocycloartenone 
Isocycloartenol(2o mg), acetone (AR quahty) (3 ml) and dry benzene (4 ml) were heated to borhng. 

Then a solution of ahmumum tsopropoxrde (500 mg) m dry benzene (6 ml) was added and the nuxture 
heated under reflux. The product, on chromatography over ahmuna followed by cryatalhzatron from 
MeDH-CHCls, afforded lsocyckmrtenone as shmingneedles,(110 mg), m.p 99-lW, [a]D25 +19 6” (CHCl,) 
i.r. 3042,1708,1640,1380,890 cm-‘. (Found: C, W76; H, 1128%) Isocycloartenonewas also prepared by 
treating isocycloartenol wrth CrOa m acetic acid-water-benzene in the usual way. 

Ozonolysw of Isocycbartenyl Acetate 

Through a solution of nocychrartenyl acetate (200 mg) in dry CHCls (20 ml), kept in rce, was passed 
oromzed oxygen for 4 hr. The CHClt was removed at reduced pressure, and residue decomposed with water 
(20 ml) on a water bath, and the volatile product was swept mto an acidic solutron of 2:4dinitrophenyl- 
hydrazme (O-l%, 1 ml) by a current of N2. The yellow ppt, was separated by tiltration, washed free from acrd 
and dried. This had m.p. 166“ (undepressed on adnnxture wtth au authentic sample of DNP of formalde- 
hyde). Ozonolysrs of cycloartenyl acetate, carried out for comparison, yielded, however, acetone characterized 
as the DNP. 

Treatment of Zsocycburtenyl Acetate wth HCl 

Isocyckxrtenyl acetate (50 mg) in CHCls (8 ml) was treated wrth gaseous HCl at room temperature for 
30 min. Removal of the solvent in vacuum and crystallizatmn of the residue from MeDHCIICll gave 
lanostadtenyl acetate hydrochloride7~* (25 mg), m p. 169-170”. [a]o25 +62” (CHC&). (Found: C, 7625; 
H, 1056. Calc. for CS2Hst02Cl: C, 76 05; H, 1060%.) The same product was obtained from cycloartenyl 
acetate on simdar treatment 

‘I D. H. R. BARTON, J Gem. Sot. 1444 (1951). 
* H. R. Bur-rr~~, J. A. HENRY, D. S. IWINE and F. S. Spamo, J. Clrcm. Sot. 3673 (1953). 
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Isolatwn of &Sltosterol 

Frachon 3. From the chromatography of the petroleum extract of A chap&da on chromatography over 
alumma yielded @-sttosterol, m p 137-138” (undeprewd on adouxture with authentic sample), [abZ5 -41” 
(CHW 
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