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Although a feu phthalates have been previously reported to present in 

kewda, ‘) tobacoo leaf G) and lily of valley, 3) their chemical structures have 

not been determined. Row, we found several alkyl phthalates, M-methyl, di-iso- 

butyl, iao-n-butyl, di-n-butyl, ai-im-wi, di-n-amyl, dl-n-hexyl, arid ai-2- 

ethylhexyl phthalate, from Cryptotaenia csnadensls DC. var. japonica Makino which 

is a perenial vegetable cultivated or graving wild in all over Japan. This is 

the first case of the elucidation of chemical structure of phthalte occurring in 

plant. 

The benzene extract of the whole plant was chromatographed through a silica 

gel adsorption column using n-hexane and benzene successively as solvent, and the 

benzene-eluted fraction showed the characteristic IR bands due to alkyl phthalate, 

and consisted of nine constituents in gas chromatogram ( Fig. 1. ). 
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Pig. 1. Gas ohromatogram of benzene extract 
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Di-P-ethylhexyl phthalato ( Peak 9 ) 

No.!50 

The constituent wae isolated a8 a pale yellow oil, (a) i* 0, through repeating 

elation chromatography of the above benzene-elated fraction using a mixed solvent 

of n-he-e and benzene, The constituent &owed UQ maxima athf323.5 (e, 7156), 

272 ( 1257 ) and 278 rn~ ( 1126 ) due to benzene ring, IR band8 at 1728, 1284, 

,&%24, ( aromatic ester ), 1605, 1584, 1074, 1042 and 742 cm-‘( ortho-8ubatltuted 

benzene ring ), and the ma88 8peotrum haring strong OharaOtericltiC+iO;8 Of m/e 

149 ( base peak, 

8een in Fig. ‘2. 

@jH),l67( G; )_..,,,@L,;- 

These spectrometric evidences indicate the constituent to be 

di-ootyl phthalate, although the molecular IOn is absent In the ma88 mectrum, 

Fig. 2. Mea8 spectrum of dl-2-ethylhexyl phthalate 

The hydrolysis of the oil produced actually phthtitc: acid, which vas Identified 

by UQ, h spectra and the preparation of it8 anhydride, and P-ethylhexyl alcohol 

which wa8 proved by gas chromatography using neopentyl glycol succinate lO$ 

( IDS ) and Apiezone L 10% respeotively. Therefore, this aonstituent is di-2- 

ethylhexyl phthalate, which w811 fits the RMR spectrum ( Fig. 3 ). All of IR, 

UQ, RMR spectra of this constituent were Identical to the syntheadxed specimen. 

I8o-n-butP1 bhthalate ( ueak 3 ) and Dl-n-butyl uhthalati ( aaak 4 1 

The mixed constituent8 of peak 2, 3 end 4 were hydrolyzed into phthallo aoid 

and a alcohol mixture whioh COn8i8tpd of iso- and n-butyl alaohols only. On the 

other hand, the constituent of peak 3 which was isolated by mean8 of preparative 

gas chromatography hod remarkable fragment ion8 of m/e 149, 167,. 



No.50 5063 

60 WC 

0 7-s ? 6 2 I\‘ 09( 0 
094 

Fig. 3. RMR spectrum of di-2-ethylhexyl phthalate 

mass spectr&. These facts indicatgthe constituent of peak 3 to be any one of 

di-iso-butyl, iso-n-butyl or di-n-butyl phthalate. Then gas chromatographic 

comparison with the three authentic phthalates was performed using silicon SE-30, 

HGS, DEGS and PEGA packed columns. Thus the constituent was iso-n-butyl 

phthalate. 

The RMR spectrum and gas chromatogram of peak 4, which was isolated by 

preparative gas chromatography, coincided with those of di-n-butyl Dhthalate 4). 

Di-iso-butyl phthalate ( peak 2 ) 

Although the constituent of peak 2 was not able ta be isolated because of the 

very small amount, peak 2 was expected to be di-iso-butyl phthalate which was the 

remaining one among the probable three isomers of butyl phthalates, from the 

result in the hydrolysis of the mixture of peak 2, 3 and 4. This was confirmed 

by gas chromatographic comparison with the authentic di-iso-butyl phthalate. 

In addition to the above phthalates , small amounts of di-methyl ( peak 1 ), 

di-iso-amyl ( peak 5 ), di-n-amyl ( peak 6 ) and di-n-hexyl phthalate ( peak 8 ), 

were identified by comparison of gas chromatograms with the authentic specimens. 
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