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Sansezieria trijusciata (also called 
5'. zabriiza) are among the most 
widely grown house plants of the 
world. The variety we studied (Cain) 
has leaves with broad yellow edges. 
Previous studies have not revealed 
the presence of any particular sub- 
stance of interest (1, 2). 

RESULTS 
The structure of tz-buty1-4-ol 11- 

propyl phthalate (1) (3) was confirmed 

1 

directly from interpretation of its 
mass spectra. The fragmentation 
occured as follows (figure 1): m j z  ion 
(rel. int.); 281 I\I++l ( O . T ) ,  263 
281-HzO (27.8), 221 263-C3Hs ( l . O ) ,  
207 263-C4Hs (7,1), 205 263-CzHj- 
COH (2.8), 149 205-C4Hs (100.0), 121 
149-CO (2.9), 105 149-COz (5.4) (4). 
The XI+ peak was not recorded 
although a pressure-dependent Jl++ 1 
at mjz 281 was present (5, 6). The 
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same pattern of fragmentation for 
spectra corresponding to the multiple 
ms-scanning of a single gc peak led 
to confirmation of the stability of 
compound 1. Extracts aging between 
3 days and 3.5 months proved this 
conclusion to be true, as in recent 
extracts (up to '7 days a t  -20") there 
were 6 components present (R t :  0.9, 
3.9, 9.5, 11.7 (l), 12.1 and 12.5 min); 
however, after that time, samples 
kept at  that same temperature showed 
degradation of all the components, 
except for compound 1. The study 
of metastable peaks m* (7) confirmed 
the previously established fragmenta- 
tion pattern; 246 (281+263), 163 
(263+207), 108 (205+149) and 98 
(1491121). Gcjms investigation (EI, 
70eV) of the synthetic mixture showed 
the presence of compound 1 as well 
as that of the di(it-butyl-4-01) phtha- 
late. The mass spectra of compound 
1 and that of the synthetic analogue 
proved to be identical in terms of the 
peaks present and their ratios. 

DISCUSSIOK 
Whenever phthalates are found in 

a tissue extract, there is generally a 
question raised concerning their actual 
presence in the tissue itself, since 
phthalates have almost invariably 
been shoum to be formed during 
extraction and are, therefore, artifacts 
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of the procedure. In  this investiga- 
tion hom-ever, experiments have been 
performed on only all-glass apparatus 
to avoid any plasticizer sources; the 
results (in terms of compound 1) did 
not change with respect to  extractions 
using the standard equipment. 
Furthermore, in experiments using 
plants of different ages and sampled 
at  different times of the year, the 
phthalate concentration appeared to  
be a function of these factors. (A 
range of concentration between 0.27, 
and O.iyCc, of the dry weight was 

observed for plants aged between 6 
months and 2 years.) All the solvents 
and reagents used were analyzed by 
gc prior to their use, and in no instance 
was any trace of compound 1 found 
to  be present. Other plants studied 
were extracted by the same pro- 
cedures, and no evidence was found 
for the presence of compound 1 as 
a constituent of any of these extracts 
(8) .  

As it can be seen from the extrac- 
tion techniques, compound 1 shows a 
higher acidity than expected for 
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alcohols as it is found in the same 
fraction where we reported phenols 
earlier (8). This acidity might be 
the cause for the important A l + + l  
peak in the mass spectra. It should 
be noted that this is only the third 
report mentioning the loss of water 
from a phthalate. I t  is the first 
report noting a self-protonation of 
the intermolecular type and not intra- 
molecular as previously reported in 
other cases where there was a loss of 
water from a phthalate species (9-11). 
In  the synthesis of compound 1, 
another phthalate, namely di(iz-buty1- 
4-01) phthalate, also exhibited the same 
phenomenon under the same experi- 
mental and analytical conditions. 

EXPERIAIEKTAL 
EXTRACTIOX OF P L ~ S T  S P E C I M E ~ S  @).-The 

leaves were first ground and dried a t  room 
temperature for 5 days and then a t  60” for 
6 h .  They  were then homogenized in a 
blender and dried for 24 h at  room tem- 
perature. These fibers (ca. 2 g) --ere then 
subjected t o  Soxhlet extraction in methanol 
for 24 h .  The  methanol was previously 
purified according t o  standard techniques. 
The  extract was evaporated In vacuo, and 
the residue was extracted with anhydrous 
redistilled e ther  (125 ml).  The  e ther  frac- 
tion was extracted n-ith S a O H  ( 5 5 ,  100 ml) ,  
and the  resulting aqueous layer was neu- 
tralized with 411 H&O, and extracted with 
N a H C 0 3  (5%. 125 ml) and anhydrous ether 
(150 ml) .  This new ether layer was dried 
(anhydrous h lgS04) ,  filtered and concen- 
trated.  This fraction was used in gc/ms 
analysis. The  dried extract of the leaves 
of the plant represented ca. 23 .85  of the  
d ry  weight, whereas compound 1 represented 
a maximum of 0.7% of the  dry  weight. The  
fraction of interest possessed a strong odor 
of “burnt material” which was thought t o  
be attr ibutable to  compound 1. Com- 
puterized gc/ms da ta  (column S E  30, 3%, 3 
and 6 ft. ,  EI, 70 eY) were acquired on 
several extractions obtained by  the method 
described above. Spectra were recorded 
a t  different times corresponding to  a mul- 
tiple scanning of a single gc peak in order t o  
investigate the  reproducibility and the sta- 
bility of the  fragmentation pattern.  The  

gc/ms equipment used were a magnetic 
sector LKB-9000 system and a quadrupolar 
HP-5984A. 

STSTHESIS O F  COMPOCSD 1.-Phthalic an- 
hydride (5.0 g, 0.034 mole) and n-propanol 
(2.6 ml, 0.034 mole) were st irred and re- 
fluxed for 1 h. The  mixture was then 
evaporated in uucuo yielding an oily sub- 
stance. 1,4-Butane-diol (2.8 ml, 0.034 mole) 
was added, and the mixture was stirred and 
refluxed for 4 h .  The resulting mixture had 
the  characteristic odor of the natural ex- 
t rac t ,  although i t  appeared to  be “sweeter”. 
Tha t  mixture was then analyzed by gc/ms 
(CB4 unit and PE-ggO/Hitachi RRI-50 
system). 
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