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Abstmct-The leaves of ~e&o~is u&m&a Champ. yield the triterpenoids, arborinom and isoacborinol; 
and the stcrols, stirpnastcrol and ~tostcrol. Arborinol and isoarborinol, mcmbcrs of a new type of triter- 
pcnoid, have only been isolated recently from Glyawmis arborea.~ Arborinonc, which has been obtakd as 
oxidation product of both arborinol and isoarborinol,* has not bean previously isolated from natural soura?& 

RESULTS AND DISCUSSION 

Hedyott ucutangda Champ. is a plant, 2-3 fi tall with erect and very acutely quadrangular 
branches. Its leaves and fruits are sessile ; the former being 2-3 in. long and the latter are small 
and numerous. 

Chromatography on alumina of the light petroleum extract of the dry leaves first yielded 
arborinone on elution with light petroleum: benzene (4:l). Later fractions eluted with light 
petroleum:benxene (1:4) gave isoarborinol, and finally, on elution with benzene, a sterol 
mixture was obtained from which stigmasterol and y-sitosterol were separated as their 3,5- 
dinitrobenxoatea3 

We report here the first isolation of arborinone from a natural source. Arborinol and iso- 
arborinol were first isolated from Glycosmis arboreu (Rutaceae) by Pakrashi and Roy,’ and 
were proved to be epimeric triterpene alcohols by Vorbriiggen, Pakrashi and Djerassi2 
who oxidized both arborinol and isoarborinol to arborinone, which on reduction yielded 
mainly isoarborinol with a trace of arborinol. They established the partial structures of 
arborinol, isoarborinol and arborinone as (I), (II) and (III) respectively, with rings D and 
E similar to those of either ursane, lupane, or hopane. 

-*. H 

(Ill.) R = 0 

+ The occummw of triterpenoids and steroids in some plants of the Rubiaceac family of Hong Kong, 
hst. J. them. 17,493 (1964), is mgarded as Part I of the serk. 

1 s. c. PAKnAsHI and S. K. ROY, J. Sci. Znd. Res. (I*), 208, 186 (l%l). 
2 H. VoRBRffaoEN, S. C. Pw and C. D-, Ann. 668.57 (1963). 
3 A. E. A- I. E. EL-KNOLY and G. Soubwtq 1. Chem. Sot. 1700 (1962). 
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In our work arborinonc was subjected to Wolff-Kishner reduction to give nrborenc. 
Isoarborinyl acetate and benzoate were prepared, and the former was hydrolysed to the origi- 
nal isoarborinol. Isoarborinol was oxidized to urborinone. and subjected to retropinacol 
rearrangement. Botharborinoneand isoarborinol isolated by usshowcd i.r. spectraand mtved 
m.p. identity with authentic samples kindly supplied by Professor C. Dieraw. 

EXPERIMENTAI. 

Analyses were by the Microanalytical Laboratory, Clniversit) of Singapore. Melting 
points weredetermined on a Kofler block. The alumina used for chromatography was B.D.H. 
analysis grade. Light petroleum had bp. 60-80 . Infrared spectra were taken on a PrrAin- 
Elmer lnfracord (model 137) spectrophotometer. Illtraviolet spectra were taken on I 1:n1- 
cam, S.P. 500 spectrophotometer. Miaed melting points wrth authentic barnpIes ucrc deter- 
mined for arborinone (both naturally occurring and from the osidatron of isoarhorinol). 
isoarborinol. stigmasterol. y-sitosterol and y-sitosteryl acetate. Uo dapressions were 
observed. The i.r. spectra of these compounds were found to be identical with those of the 
authentic samples. 

Air dried leaves (5 kg) were extracted twice uith light petroleum (30 I.) at room tcmpcr- 
ature for IOdays. The extract was concentrated to 200 ml. and chromatographed on alumina 
(600 g). Elution with light petroleum yielded a very small amount ofcolourlcss plates. m.p. 
I 1 I-l I2 ‘, which soon turned yellow. This compound gavea negatrve Licbermann- Burchardt 
test and a negativealkaloid test. It was not further investtgated. Elution with light petroleum: 
benzene (4:l) yielded plates of a compound (O-15 g). m.p. I80- 190 .I+ hich on recrystalliz..tmn 
from acetone gave rectangular prisms. mp. _ 717 -220 . which in the Ltebermann -Burchardt 
test gave a purple- -I blue -green colour. Test with tetranitromethanc gave a pale yellow 
colour. Elution with light petroleum: benzene (I:41 yielded needles of a second compound 
(0.5 g). m.p. 305-306 . (Liebermann-Burchardt test: purple -blue *preen colour: tetra- 
nitromethane test pale yellow colour.) Further elution with pure benzene gale a ctcroid 
mixture (0.5 g) m.p. l38--14’ . 

Arhorinone 

Crystals obtained from fractions eluted with light petroleum: benzene (4: I) were recrystal- 
lized three times from acetone as plates of arborinone. m.p. 2 I 7-120 . [x]~ + 20.0.’ (c, 0.720 in 
CHC12) (Djerassi et ~1.’ reported m.p. 214-214.5 . [z],+284 1 (Found: C. 85.2: H. 11.1. 
Calc. for C2,H,60: C. 84%: H. 11.4”,,). Y”,~,. 1700 cm ’ (C = 0). Arborinone (20 nig) was 
subjected to Wolff-Kishner reduction in diethylene glycol and yielded plates of arhnrene 
(4 mg) m.p. 251. (reported 1 247-247-5 1. 

Crystals from fractions eluted with light petroleum: benzene (I:31 were recrystallized from 
benzene to give needles of isoarborinol. m.p. 305-306 . [sc]o+40.0 (c. 046. in CHCI,) 
(Djcrassi et (I/.’ reported m.p . 2%296.. [x]o+47*0’) (Found: C. X3.9: H. 12.0. Calc. for 
C20HS,0: C, 84.4; H. I I -8 “J. -ylnJx. 3650 cm--’ (OH). Acctylation gave isoarborinyl acctatc 
which was recrystallized from chloroform-ethanol as hexagonal prisms. n1.p. 296 . 
[a],,c54*1’ (c,O*763 in CHCII) (reported’ m.p. 287 288 , [z],,+560 b (Found: C. X2.3: 
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H, 11.4. Calc. for Cs2Hs202: C, 82.0; H, 11.2%). y,,_ 1730, 1240 cm-i (OAc). The com- 
pound was hydrolysed and gave the original alcohol, m.p. 298-300”. IsourborinyZ benzoate 
was prepared and purified by chromatography on alumina. It was recrystallized from chloro- 
form-methanol as needles,m.p. 291-292”, [a],+45*2” (c, 0.354 in CHCls) (Found: C, 83.3; 
H, 10.7. Calc. for CJ7Hs402; C, 83.7; H, 10.3 %). y_. 1715, 1280, 1115 cm-l (PhCOO). 

Reactions of Isoarborinot 

(a) Oxidation of isoarborinol. Isoarborinol(O.15 g) was dissolved in stabilized acetone and 
oxidized with chromic acid at room temperature. The product was recrystallized from acetone 
to give plates of arborinone (0.1 g) ,m.p. 218-219”, [a]n+30*7” (c, 0.446 in CHC&) (Found: 
C, 85-O; H, 11.4. Calc. for Cs0H4s0: C, 84.8; H, 11.4%). 

(b) Retropinucol rearrungement. Isoarborinol (O-15 g) was dissolved in sodium-dried 
light petroleum (500 ml.) and excess phosphorus pentachloride (0.5 g) was added and the 
mixture was shaken for 1 hr. The product, after chromatography, yielded needles of a hydro- 
carbon (O-12 g) m.p. 184-189” (reported2 m.p. 175-182”). 

Stigmasterol 

The sterol mixture (O-75 g) was dissolved in pyridine (10 ml), and excess 3 : 5dinitrobenzoyl 
chloride (3 g) was added, then the mixture was heated under reflux for 4 hr. The product was 
poured into cold water and filtered. The residue was digested with ethanol and recrystallized 
from chloroform-ethanol, benzene-ethanol and then ethyl acetate, The product which was 
obtained as yellowish plates (O-13 g.) had m.p. 223-225” It was dissolved in chloroform- 
ethanol (40 ml) containing potassium hydroxide (0.5 g) and heated under reflux for 2 hr. The 
mixture was then poured into water, and the product collected and recrystallized from ethanol 
to give plates (50 mg), m.p. 16f165”, [aID -48” (c, 0.48 in CHC&). The acetate was prepared 
and crystallized from ethanol as plates, m.p. 140-142”. 

y-Sitosterol 

The first mother liquor left after separation of stigmasteryl 3 : 5-dinitrobenzoate was 
evaporated to dryness and boiled under reflux in ethanolic potassium hydroxide for 2 hr. 
The product was recrystallized from ethanol to give plates (0.2 g), m.p. 142-145”. Thiscrude 
product was purified by chromatography on alumina (15 g) and yielded y-sitosterol, m.p. 
144-148”, [aID -43” (c, 1.06 in CHCl,). Acetylation gave y-sitosteryl acetate, m.p. 138-140”, 

blD - 43” (c, 0.34 in CHCI,). 
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