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Abstract-On the basis of physuzo-cheoucal data and chemical reactions It was estabhshed that cascardlc 
acid, CllH2002r present m cascardla essential 011, 1s the cyclopropanecarboxyhc acid (I) 

INTRODUCTION 

CASCARILLIC acid, C11H2002, is the mam component of the acid fraction of cascanlla 
essential 011’*~ obtamed mainly from the bark of Croton eluterza Benett by steam dtsttllatton 
Although some of its chemical properties have been known for more than 70 years,‘v3 its 
structure has not yet been determined During study of the composition of this essential 
011, we isolated the acid C1 1H2002 as the mam component of the acid fraction The mixture 
of acids (acid fraction) was converted to methyl esters which were separated by fractional 
dtstillatton and chromatography on silica gel, bemg momtored by GLC The mam product 
was a methyl ester C12H2202 (high resolution MS) correspondmg m its composition to 
the methyl ester of the orrgmal cascanlhc acid The melting pomts of its crystalhne den- 
vatives, such as amide, and the oxidation product with nitric acid, were m agreement with 
the literature data Iv3 

The NMR spectrum of the methyl ester of the mentioned acid (100 MHz, CDC13) 
contams the multiplets of four cyclopropane protons m the characteristic regton 0 2- 
1 0 ppm, a deformed triplet of the termmal methyl group at 0 97 ppm, a ten-proton multiplet 
at 1 28 ppm, a two-proton doublet (J = 7.2 Hz) at 3 21 ppm, and a singlet of a methyl ester 
group at 3 67 ppm The doublet at 3 21 ppm may be assigned to two equivalent protons of 
the methylene group m a-position to the carbonyl, neighbourmg with the carbon atom 
substituted by a single proton The presence of the ester group and the cyclopropane rmg 
is also Indicated by the 1744 and 3070 cm- 1 frequencies in the IR spectrum. From the data 
given structure (I) follows for cascarilhc acid. 
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In agreement with the hterature data1 the oxldatzon of the free acid with mtnc acid gave 
a crystallme product, m p 11 l”, which was further methylated with CH,N2 The NMR 
spectrum of thrs substance (100 MHz, CDCI,) contains a tnplet of the termmal methyl 
group at 0.83 ppm (J = 6 5 Hz), a multiplet of ahphatlc protons at 1 25 ppm (8H) and 
2 16 ppm (2H), a three proton multlplet of strongly coupled protons at 3 l-3 65 ppm, 
smglet of an ester methyl at 4 21 ppm, and a one proton multlplet at 5 00 ppm (-CHO- 
CCL) The IR spectrum contams bands of the ester group (1742 cm-‘) and five-membered 
lactone (1789 cm-‘) Therefore, It cannot be a dlcarboxyhc aad, as described m the 
Irterature,’ but a substance with the probable structure (II) 

EXPERIMENTAL 

The NMR spectra were measured m CDCIB on a Varran HA-100 apparatus, usmg TMS as Internal 
standard The IR spectra were measured m CHCi,, and the mass spectra on a AEI MS PO2 spectrograph 
The m ps were determmed on a Kofler block and they are not corrected The b ps were also not corrected. 
GLC analyses were performed on a Perkm-Elmer F 11 apparatus For column chromatography sthca gel 
according to Pttra and St&baa was employed (30-60 p)). whtch was deacttvated by the addttton of 11% of 
water before use For TLC silica gel G Merck according to Stahl was used 

Zsolatlon of cascanllrc and Cascanlla essenttal od(454 g, a product of Frttzsche Dodge and Olcott Inc , 
New York) was diluted with the same volume of pcntane and extracted three ttmes with 2 N aq Na&Os 
The combined extracts were actdtfied with dtlute HJSOd and extracted with ether The residue after the 
evaporatton of ether weighed 9 7 g The mtxture of acids (9 g) was dtssolved m ether (15 ml) and a solutton of 
CHzN2 was added to the solutton unttl the yellow colour perststed After the evaporatton of ether, the 
mixture of methyl esters was submitted to fractional dtsttllatton on a 9 TP column at 100 torr The mam 
fraction of b p 115” (3 5 g) contained accordmg to GLC analysts (captllary column 50 m long, I d 0 2 mm, 
wetted with Carbowax 20 M, carrier gas N2) only one component The subsequent fraction of b p 115- 
120” (2 2 g) was composed of the same mam component wtth admixture of traces of tmpunttes Chromato- 
graphy of 400 mg of the ram fraction on sthca gel (40 g) with pentane gave a hqmd of [a]Z,O -10 5” (c = 
0 5530, CHC13 )and rzg 1 4361 Its mol wt determined by high-resolutton mass spectrometry 198 158 
corresponds to the composttton C12HZZ02 The sapontiicatton of the methyl ester (2 2 g) was carried out 
m the conventtonal manner with 0 5 N ethanohc KOH 

From cascartlhc acid Its amide, m p 78” (aq EtOH) was prepared m the manner’ descrtbed, mol wt 
183 (determined by mass spectrometry) 

Oxrdatlon of cascardltc actd wrth mm acrd Cascardhc actd (1 5 g) was added dropwrse to 6 ml of cone 
HNOB heated to 60” and this mixture was heated until the evolution of mtrous gases stopped The reaction 
mixture was poured mto water and the heavy 011 was separated and crystallized from water to gtve leaflets 
of m p 111” The methyl ester of this product was prepared usmg CH2N2, yield 120 mg, b p 190” (bath 
temperature) at 2 torr 
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