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The shrub Otronia vahlii, Kth. contains a volatile oil, proved by structural study and synthesis to be 1 -butyl-3.4- 
rnethylenedioxybenzene. 
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The infrared spectrum showed bands a t  813, 1042, 
1100, 1190, and 1616 cm.-l, all characteristic of a 
l,2,4-substituted benzene ring5 Cyclic ether bands were 
present at 935, 1250, and 2778 ~ m . - l . ~  

The n.m.r. spectrum in deuteriochloroform at  60 
Afc./sec. (tetramethylsilane = 0) showed a multiplet 
(3H) centred a t  6 6-55, almost identical in position, 
appearance, and intensity with the aromatic proton 
pattern of safrole 7 and isosafrole.8 A characteristic 
methylenedioxy-proton singlet (28) occurred a t  5.7 
p.p.m.; in 1,2-methylenedioxybenzene this signal ap- 
pears in the same position. A benzylic proton signal 
(2H) appeared as a triplet (J = 6.5 clsec.) centred a t  
2-42 p.p.m., and a high-field triplet signal (3H) centred 
a t  0.83 p.p.m. (J = 6.5 c./sec.), is ascribed to the ter- 
minal methyl group in a side chain. Finally, a broad 
multiplet (4H) ranging from 1.0 to 1.6 p.p.m. is assigned 
to two chain-methylene groups. 

The evidence so far accumulated points to the structure 
I-butyl-3.4-methylenedioxybenzene for the natural pro- 
duct. Confirmation of the 1,2,4orientation of the 
benzene ring was obtained by pennanganate oxidation of 
the compound, which led to piperonylic acid (3,Pmethq.l- 
enedioxybenzoic acid), identical with an authentic 
sample. 

Support for the presence of a methylenedioxybenzyl 
group was found in the mass spectrum. In addition to 
the parent ion peak a t  m/e 178 there were peaks a t  m,!e 

135,105, and 77. They correspond satisfactorily to the 
ions (I), (11), and (111); of these the first two can be 

4 A. I. Scott, ' Ultraviolet Spectra of Natural Products.' 
Pegamon Press, New York, 1964, p. 322. 
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6 Ref. 5, ch. 7, and I<. Nakanishi. ' Infrared Absorption 
Spectroscopy,' Holden-Day. San Francisco, 1962, pp. 36 and 169. 

7 Varian Associates, N.M.R. Spectral Catalogue, 1962. vol. I, 
Spectrum No. 253. 

6 Ref. 7, Spectrum No. 252. 
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found only if the original compound contains a methyl- 
enedioxybenzyl moiety (IV), according to a detailed 
study of the mass spectra of a series of 3,4-methylene- 
dioxyphenyl compounds carried out by Willhalm et. U Z . ~  

The proposed structure was contirmed by synthesis. 
Piperonal was condensed with propylmagnesium bromide 
to give the alcohol (V) mixed with its dehydration pro- 
duct (VI). On heating the mixture in dimethyl sul- 
phoxide ' 0  the dehydration to (VI) was completed; on 
infrared evidence this compound was shown to be the 
trans-isomer, which was smoothly reduced catalytically 
to (VII), identical in all respects (i.r., n.m.r., mass spec- 
tral, and g.1.c. comparison) with the natural material. 
Attempts to make a crystalline derivative of both natural 
and synthetic products for mixed m. p. comparison were 
unsuccessful, though the compound clearly formed 
bromo- and nitro-derivatives, a picrate, and a picrolonate, 
as evidence by colour changes. 

By analogy with the physiological properties of simi- 
larly constituted compounds,ll it was to be expected that 
the natural product would have insecticidal synergist 
properties. An evaluation kindly carried out by Dr. L. 
Priester (Department of Entomology, Clemson Univer- 
sity) revealed pyrethrum synergist activity of moderate 
order; the knock-down power of a 0.017% solution of 
pyrethrum in acetone towards five-day old Musca 
domestica was increased fourfold by the presence of 0.1% 
1-buty-3,Pmethylenedioxybenzene. 

EXPERIMENTAL 

Melting points are uncorrected. Ultraviolet spectra 
relate to solutions in 95% ethanol, and were measured on 
a Perkin-Elmer 202 instrument. Infrared spectra were 
measured as liquid films on a Perkin-Elmer 137 instrument. 
Gas-liquid chromatographic analysis was carried out on 
a Perkin-Elmer Vapor Fractometer, model 154, using an 
Apiezon ' L ' column and helium as carrier gas. Nuclear 
magnetic resonance spectra were measured in deuterio- 
chloroform solution, using tetramethylsilane as internal 
standard (6 = 0). on a Varian A-60 instrument. 

Isolation of the Essential Oil.-Air-dried leaves, stems, and 
roots (50 g.) of Ottonia Vahlii. Kth., were pulverised and 
steam distilled until a clear, homogeneous distillate re- 
sulted (about 1 hr.). The steam distillate was extracted 
thrice with ether, the combined extracts were dried, and the 
solvent evaporated through a 12 in. Vigreux column, leav- 
ing the oil (0.3 g.). which distilled entirely a t  11g0/14 mm.; 
g.1.c. a t  198' showed a single peak (Found: C, 74.0; H, 
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(15 c.c.) were heated a t  155--165' (bath) fo 
reflux.10 The cooled solution was diluted 

uptake 1 mol.). Filtration, dilution with 
extraction afforded, after evaporation of 
column, 1-butyl-3,4-methylenedioxybenzen 
119'114 mm. (Found: C. 74.0; H, 7-9x1, 
the natural product (i 
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