
1404 -CAL REPOIUS 

Phytod6miatr~. 1971. Vol 10, VP. 1404 to 1405. Pequnon Ras. Pnnted in En&ad 

RUTACEAR 

CONSTITUENTS OF THE LEAF AND PEEL OILS OF CITRUS HYST’X, D.C. 

BRIAN M. LAWRENCEI, JAMES W. Ho~a and STUART J. llmw~~ 

Stange Cam& Ltd., 3340 Orlando Drm, Malton, Ontario, Canada 

VERAPONC~ PODIMUANG 

Faculty of Suexm, -do1 Univemty, Rama VI Road, Bankok, Thadand 

(Recewed 8 May 1970, m revzsedjbrm 15 July 1970) 

Plant. Citrus hymi.x D.C. 
Source. Thailand (local name ‘makrud’). 
Uses. As a perfume for hair dressings and shampoos?*2 

Predous Work. The presence of cltronellal(84%) and terpene alcohols (leaf 09~ and 
cltronellal(26 %) and terpene hydrocarbons (peel 09~ have been previously reported. 

Leaf. The fresh leaves were steam dished yieldmg a volatile oil which had the following 
properties: spec. grav. 0.8580; r.i , 1,450O and specific rotation -10”44 (all at 20”). The 
oil was analysed by a combmatron of frtional distillation, alumma-column chromato- 
graphy and GLC. Compounds isolated by preparative GLC were characterized by i.r. 
spectroscopy and retention tune compmson. 5*6 The oil was found to contam: a-pinene 
(O-2%), camphene (trace), j?-pinene and sabinene (4-g), myrcene (O-6), limonene (O-6), 
trans-oclmene (O-3), y-terpmene (O-2), p-cymene (O-l), terpmolene (O-2), citronellal (654), 
copaene (O-l), hnalool (2-g), PGubebene (O-l), lsopulegol (4-g), caryophyllene (O-4), citro- 
nellyl acetate (5-l), atronellol, geranyl acetate and Sca&ene (6 4). All percentages were 
calculated from &SC integration measurements using a flame ionization detectlon of a 
pressure and temperature programmed cap&ry gas chromatographlc analysis using a 
column of Carbowax 6000. 

Peel. The oil, obtamed from a cold press of the peel of fresh fnut whxh had the fol- 
lowing properties: spec. grav. 0.8680; r.i , 1,4729; specific rotation +26”17’, was analysed 
as described above. The following compounds were found to be present: a-pinene (2.5 “/, 
camphene (O-2), p-pinene (30.6), sabmene (22.6), myrcene (1*4), hmonene (29*2), 1,8 
cmeol (l-3), y-terpmene (0 l), p-cymene (Oal), terpinolene (O-l), truns-sabinene hydrate 
(O-6), citronella1 (4 2), copaene (0*6), linalool (O-5), &cubebene (O-5), terpmen-4-01 and 
Belemene (0 2), caryophyllene (O-3), cltronellyl acetate (O-2), a-terpmeol (0*7), geranial 
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(O-l), geranyl acetate and citronellol (O-4), G-cadinene (0.3), geraniol (Owl), nerolidol (0.1) 
and elemol(0.3). 
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Plant. Trocho&ndron adoides Sieb. et Zucc.-Trochodendraceae 
Uses. Not known. 
Previous work. Resin.’ 
Wood. Extracted with MeOH. Chromatographed using SiOz. 
Acetyloleanolic aldehyde. C32Hd003, m.p. 226-227”. Reduction with LiAlH* followed 

by acetylation to erythrodiol dmcetate, m.p., mixed m.p., superposable i.r. spectra. 
Betulin. M.p., mixed m.p., i.r. 
Unidentijiedcompoun& A: m.p. 19&204’, 1.r. PBr 3400, 1700, 1660 cm-‘. B: m.p. 

12~130”, U.V. A,,,., 251 nm (E 10000). i.r. P* 1732, 1652 cm-‘. C: m.p. 134-135’, i.r. 
SrBr 3400 cm-’ . 

Ac&mw&&e~s-Thanks are due to Dr. H. Hikino, Tohoku University, for &nt&ation of erythrodiol 
diacctate. 
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