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Chemical Examination of Ngctanthes Arbor-trisitis Linn. 

A. B. Sen and S. P. Singh 

{j-Amyrin, P-~itoflterol, hcmtri&eontn.ne, &ncl benzoio a.oid hn.YO been isolated from the loaves or NyrJa'IIIMI 
t~rbor-lrialv Linn. in addition to mn.nnitol. The prOIIODce of glyooaidee, free glucOBC, and fructose haa been 
ahown. 

Nycta11the1 arbor-triseis Linn. (Fa.m. Oloareae; Hindi: Ila.rsingar, Pa.ro.jita) is a large 
shrub, 1 'i-25 foot high and is cultivated nsa garden pln.nt throughout India.; it is also found 
wild in tho forests of Madhya. Pradesh nnd the Sub-Himalayan traets. Tho leaves are 
used in the Ayurvodic system of medic-ine for the treatment of a variety of diseases, such 
as fever, rhourniLtism, sciatica, and intestinal worm infections•·~. Although the preSence 
of an alkaloidal material, an amorphous glucoside, and a peppermint-like oil had beon 
reported earlicr3, Lal and Dnttat did ntJt find any alkaloid, but obtained D-mannitol, an 
a.moriJhous glucoside, m.p. 71", and traces of an essential oil. Since the earlier work 
appeared to be of a rather prelimin&ry nature, it was considered worthwhile to under· 
take a systematic re-examination of the leaves, 

The eth&nolic extract of tho powdered leaves on concentration provided a. crystalline 
substance, which was identified as D-mannitol. The residual concentrate was divjded into 
a ben~ene-soluble and a. ben~one-insoluble fraction. Steam distillation of the former 
fra.ction f11rnished an essential oil, which yielded a. crystalline substance, idontifi.ed as 
benzoic acid. 

The non-steam volatile fraction was saponified and the unsa.ponifi.a.ble material was 
chromo.tographod over Brockmann alumina, using light petroleum, benzene, and their 
mixtures _as eluonts. The light petroleum eluate yielded a. crystalline substance (A), 
C31H64 , m.p. 68'", identified as hentriacontane 

The light petroleum-benzene (3:1) eluate provided a substance (B), C30H5oO, m.p., 
198-09'", [ ll(]n29+89" (chloroform). It formed a monoacetate, C30H 490.COCH1, m.p. 235°, 
[ c(]n mg +82° (chloroform). Forma tiun of monoa.ceta to indicates the presence of one hydroxyl 
group iu the compoWld (B). Treatment of (B) with thionyl chloride in presence of tin 
(Noller reaction} shows tho typical sequence of colours (yellow -+ ora.ngo- -+ purple) for a 
triterpene. A yellow colour wit~ totra.nitromethane indicates presence of an ethylenic 
double bond. The molecular rotation differences (.M n+4.82") and the observation that the 
substance (B) does not take up hydrogen in presence of Pd-C catalyst show that (B) belongs 
to the a.myrin group of triterpenes. The physical constants of (B) suggest it to be p-a.myrin. 
This has been confirmed by the mil:ed m.p. with an authentic sample of f3-amyrm acetate. 
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CRE~IICAL EXAMINATION OF NYOTANTRES A.BBOS-TRlSTIS LINN, Hl3 

The crystalline substance,C), C19H 500, from the light petroleum-benzme(l :l) eluate, 
n'f.p. 1:~7-8°, [ ae'].,30 -34:.3 (chloroform), showed positive colour reactions (Burcha.rd­
Littbt'irman and Salkciwski) for sterols. It was identified a.s j3-sitosterol. 

The benzono-insolnble fraction wo.s dissolved in water and the solution extracted with 
bntanrJI. Tho residue from the butanolla.yer appeared to be glycosidic in nature, whereas 
glm~oFIC nnd frnctuso were detected in the aqueous layer by pn.per chromatography. The 
isoltli:.ion of the pnro glycoshles is in progress.• 

F.:XPERIMRNTAL 

The le~ves of N. o.rbor-triBtia, colloctod locally in December, were air-dried and pow­
dl1rcll_ Tho pe~wdcr (4 kg.) was s:>xhletod with hot ethanoL The t'lta.l extract (10 litres) was 
cun<"r.ntrn ted undor redut'ed prossuro to a. Rma.ll volume ( llitre) and kept in the cold when 
a <"rystalline substant'c deposited. Thiswa.sfi.lteredandcrystallised from o.queous methanol 
in nnodleR, m.p. 166°. (Found: C, 30.42; H, 7.31. Calc. for C6H,40 6 : C, 39.56; H, 7.69%). 
ft. did n•Jt rlopross the m.p. of an authentic specimen of D-mannitoL 

Tho filtriLto was further eoncentratftd tn rBmove prat'tically aU the ethanol and the 
vis('uus syrup was extracted with bcnzono( 10 x 1 litre)_ The benzene extracts were combined 
and tho enh·ont removed under reduced proRsure. The deep green, viscous residue (230 g.) 
waR distilled with steam, providing a steam-volatile oil and a. non-volatile residue. 

Benzoic AcitJ.-Tho steam-volatile oil was taken up in ether, the ethereal solution 
driotl'aJver sodium sulphate (anhydrous) and the solvent removed. The residual oil (2.1 ml; 
"n 1.4!i55, sp.gr. 0.9134) had a. fragrant smell. lt wo.s distilled at 8 mm, when a. liquid 
(0.5ml) came over. The residual solid sublimed on inl}reasing the temperature. It was 
repeatedly crystallised from hexane when colorless flakes, m.p. 119-20°, were obtained. 
The sub.'ltance dissoh·cd in sodium bicarbonate with effervescence and its IR spectrum 
showed bandB at 5.94 and 6.28 IL• inclicating presence of carboxylic acid and a phenyl 
ring, respectively. (Fowtd: C, 69.17; H, 5.02. Calc. for C7H 60a: C, 68.85, H, 4.92%). 
Its m.p. remained undepressed on admixture with an authentic samploofbenzoic acid; its 
identity was further confirmed by the superimposability of their IR. spectra. 

An aliquot of tho n'Jn-volR.tile residue (20 g.) was saponified with ethanolic KOH 
(10%) and was worked up in the wmal mo.nner for the unsa.poni.fi.able material (6.g.). 
This was chromabgr&llhod over alumina, using light petroleum (4:0-60"), benzene, and 
their mixtures as eluents_ 

H entriar;rmta11e.-The thick reddish oil, obtained as the residue from the light petrole­
um eluate was rep')a.tedly ery~taUised from bAn'ilone as colorless noodles (250 mg.), m.p. 
68"- (Found: C, 85.!i5; H, 14.78. Calc. for C3 ,H64 : C, 85.33; H, 14.60%)- It showed no 
oha.ra.cteristic UV absorption and its IR spoctrum did not indicate presence of a.ny 
funotionD.l groups. It did n:lt absorb bromine. It was found to correspond to the hydro· 
carbon hentdaconta.ne6 by mixed m.p. with n.n authentic sample and superimposabiJit.y 
of their IR spectra. 

6. Heilbron el al., J. Ohem. Soc., 1934, 1573. 
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fJ-.4.myrin.-The residue from the light petroleum-benzene (3:1) eluate was repeatedly 
crystallised from a. mixture of chloroform-methanol (1:1) as oolorleqs needles (95mg.), 
m.p.l98-99°, [ aCJ 0 1D+89° (chloroform). (Found: C, 84.31; H, 11.82. Calc. for C3.,Hr.o0: 
C, 84.50; H, 11.73%). The acetate, prepared in the usual manner, crystallised from & 

mixture of benzene and ethanol, m.p. 235°, [ G(]0 DD+82° (chloroform). (Found: C,81.8!i; 
H, 10.85, Ca.lc. for C30H 490.COCH3 : C, 82.05; H, 11.11 %). On heating with benzoyl 
chloride and pyridine at 100° for 2 hours, it formed a benzoate, crystallising from acetone 
as shining flakes, m.p. 230°, [ o<]JJ•e-j-94° (chloroform). (Found:, C, 83.97; H, 10.82. Calc. 
for C30H490.COC6H~: C, 83.77; H, 10.18%). Identity of the triterpene with /3-a.myrin 
was confirmed by mixed m.p. determination of its acetate with an authentic sample of 
fJ·amyrin acetate. 

fJ-SitaattJrol.-The crystalline residue from the light potroloum-benzone (I :1) eluate 
was recrystallised from methanol to provide the substance (C) (250 mg.), m.p. 137·38°, 
[ ..(]0 3°- 34:.3° (chloroform). It gave n. pink colour, changing to blue and then green in the 
Burchard-Lioberman test. On treatment with acetic anhydride and pyridine in the 
usual w.ay it afforded an o.ceto.te, crysta.llising from meth&nol as plates, m.p. 128-2go, 
[ ai)0 3°-38° (chloroform). (Found: C, 81.4:2; H, 11.62. Cillo for C3,H,aO.:C, 81.58; 
H, 11.40%). The benzoyl dcrivativo of fJ-sitostorol w&s similarly prepared from 
f3-sitosterol, benzoyl chloride, and pyridine. It crystallised in colorless ftakes from a 
mixture of methanol and acetone, m.p. 144-45°. (Found: C, 83.42; H, 10.61. Calc. for 
C3&H540.: c. 83.39; H, 10.42%). 

fJ-Sitosterol acetate and benzoate did not show any ch&nge in their m.p. when 
admixed with their authentic samples. 

Isolation of Orode Glycoaidea.-The benzene-insoluble fraction of the ethanol extrac­
tive (412 g.) was dissolved in w&ter and the solution filtered from some insoluble material. 
The dark brown filtrate w&s extracted with n-butanol (6 x 500 ml); the extract w&s washed 
with water (3 X 100 ml) and the solvent removed completely undor reduced pressure. The 
residue was taken up in the minimum amount of methanol and impurities precipitated by 
dilution with excess ether. The process was repeated several times when a brown powder 
(48 g.), m.p. 95-140°, was finally obtained. It reduced Fehling's solution after hydrolysis 
with H 11S04 (dil.). 

The aqueous solution, after removal of glycosides, was purified and concentrated. 
The concentrate was subjected to ascending and descending paper chromatography, using · 
n-butanol-acetic acid-water (4:1 :5) as solvent. When the chromatograms were spray· 
ed with aniline hydrogenphth&late, spots corresponding to glucose and fructose were 
observed. 
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