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strate little activity against E. coli ( l ) ,  suggesting l,~)(lf;;;~tt, R. J.3 and Buzard, J. A., Anal .  C h e w  32. 
t h a t  only small amounts of furazolidone are excreted (51 ,Buzard, J. A., Vrablic, D. M., and Paul, M. F., 
in dog and human urine. This also indicates that An&btol. ChemotheyaPy. 6,  702(1956). 

(6)  Paul, H. E., Hayes, K. J.. Paul, M. F., and Borgmann, the urinary drug-related metabolites observed in the A. R.,  J .  Pharm. SC;., 56, 882(1967). 
present study are not significantly active agaiiist J ,  ( ~ e ~ ~ ~ a ~ . ~ ~ ~ ~ ~ ~ 5 ~ ~ ( ~ 6 ~ ~ . o ’  F.9 and Bender, R C . ,  
E .  coli. (8) Olivard, J . ,  Valenti, S. ,  and Buzard, J. A., ibid. ,  5, 

111 suiiimatioii, when urities collected from dogs 524(1962). 
(9) Tennent, D. M., and Ray, W. H., Federalion Proc., 2 2 ,  

and humans administered furazolidone orally were 367(1963). 
analyzed by a new analytical procedure, furazolidone 
was not detected. Chromatographic examination of 
these urine samples verified this conclusion and also 
revealed the presence of two drug-related metabo- 
lites in both dog and human urine. 
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Fractionation of Fatty Acids of Cuczlrbita maxima 
Seed Oil With Urea 

By J. P. TEWARI and M. C.  SRIVASTAVA 

T h e  mixed fatty acids of Cucurbita maxima seed oil have been fractionated by liquid- 
solid countercurrent distribution with urea. The percentage fatty acid composition 

of oil is: palmitic, 21.5; stearic, 8.4; oleic, 27.0; and linoleic, 43.10. 

NDER the Indian Council of Medical Research the mixed fatty acids of C.  maxima oil were frac- U inquiry on anthelmintic activity of Cucurbita tionated by the liquid-solid countercurrent distribu- 
maxima seeds (family, Cucurbitaceue), the anthel- tion of fatty acids with urea employing the method 
mintic activity and the chemotherapeutic actions of of Sumenvell (5). 
aqueous, alcoholic, and ethereal extracts of the The results of fractionation have been recorded in 
decorticated seeds of C.  maxima have been reported Table I and agree closely with those obtained by 
(1,2). Chowdhury et al. spectrophotometrically (6). 

TABLE I-LIQUID-SOLID COUNTERCURRENT DISTRIBUTION OF C. maxima FATTY ACIDS WITH UREA 

S. No. of Wt. of Palmitic Stearic Oleic Idnoleic 
Fraction Fraction S.E. I.V. Acid Acid Acid Acid 

3.28 205.2 0.82 1.20 2.04 0.03 . . .  
2.61 215.8 2.42 2.26 0.28 0.07 . . .  
2.08 215.2 2.52 1.72 0.19 0.18 ... 

4 
5 
6 
7 

1.56 216.2 6.92 1.38 0.06 0.12 ... 
. . .  
0.61 
... 
0.91 

10 
4.85 

14.60 Raffinate 
Total 30.50 

11 sK1 
Percentage of acids ... 
Percentage of acids ... 

by Chowdhury (6) 

1%:4 
... 

196.4 

197.8 
198.5 
. . .  
... 
... 

90.1 
. . .  

90.2 

121.2 
162.0 

... 

... 

. . .  

. . .  . . .  

. . .  . .. 

. . .  . . .  

... ... 
6.56 2.57 

21.5 8.4 
-29.9- 

. . .  . . .  
0.61 . . .  
. . .  . . .  
0.91 . . .  
3.20 1.65 
3.10 11.50 
8.22 13.15 

27.0 43.1 
26.4 43.7 

A large amount of the oil was obtained as a by- 
product during the defatting of the seeds prior to the 
isolation of cucurbitin. In view of the importance 
of this oil in the Indian svstem of medicine (3. 4) 

EXPERIMENTAL 

The oil from the seeds of C. maxima was saponified 
and fatty acids were obtained from the soaD after . . .  
removing the unsaponifiable matter. The mixed 
fatty acids (30.5 Gm. I.V., 103.2; N.V., 198.2) were 
fractionated by liquid-solid countercurrent distribu- 
tion of fatty acid with urea employing the method 
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of Sumerwcll (5) as described by Tewari and co- 
workers (8). Each fraction was analyzed for 
iodine values (1.V.) and saponification equivalent 
(S.E.). The composition of fractions was calculated 
by the method of Hilditch (7) and the result recorded 
in Table I. 
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Isolation of Candicine Chloride, Laurifoline Chloride, and 
Xanthoxyletin from the Bark of Zanthoxylum elephantiasis 

By JOZEF TOMKO*, ALBERT T. AWADt, JACK L. BEAL, and RAYMOND W. DOSKOTCH 

A study of the quaternary alkaloids of the bark of Zanthoxylum elephantiasis was 
made. Utilizing a silicic acid and diatomaceous earth (4  : 1) chromatographic col- 
umn, the quaternary alkaloids laurifoline chloride and candicine chloride were sep- 
arated and identified. In  addition, xanthoxyletin was isolated from a petroleum 
ether extract of the bark. Its identification was made by physical and chemical 

data. 

N A PREVIOUS publication (1) the presence of I quaternary bases in the bark of Zaizthoxylum 
elephantiasis Macf. was reported. From the mix- 
ture of quaternary bases, only laurifoline chloride 
was isolated in small quantity by a rather unsatis- 
factory procedure. An improved procedure for the 
separation of laurifoline chloride from the mixture 
and, in addition, the isolation and identification of 
cdndicine chloride from the same mixture are re- 
ported here. 

The petroleum ether extract of the powdered 
bark when chromatographed on acid alumina with 
benzene as eluting agent yielded xanthoxyletin (I) 
previously reported in a species of Zanthoxylum (2). 
Its identity was established by comparision of its 
physical properties with those reported in the 
literature and the preparation of the dihydroxan- 
thoxyletin (11). 

The NMR spectra of xanthoxyletin is consistent 
with its structure showing a singlet a t  6 = 1.47 (6H) 
for the two methyl groups at C-2’, a singlet a t  3.88 
(3H) for the methoxy group, and one a t  6.52 (1H) 
for the aromatic proton at C-8. The protons at C-3 
and C-4 appeared as a pair of doublets a t  6 = 6.20 
and 7.87 ( J  = 9.5 c.P.s.), respectively, and those 
a t  C-3’ and C-4’ also as a pair of doublets were 
found a t  6 = 5.73 and 6.61 ( J  = 10 c.P.s.), re- 
spectively. 
~. ~ 
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In  dihydroxanthoxyletin the singlet for the two 
methyl groups at C-2’ was shifted upfield to 6 = 1.38 
and the pair of doublets for (2-3’ and C-4’ were lost 
and now appeared as a pair of triplets centered at 
6 = 1.82 (2H) and 2.79 (2H), respectively. The 
other peaks of the spectrum remained essentially 
unchanged. 
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I I1 
EXPERIMENTAL’ 

Separation of Candicine Chloride and Lauri- 
foline Chloride-A quantity of 550 mg. of the mix- 
ture of quaternary alkaloid chloride salts obtained 
by chromatography on alumina as described in the 
previous publication (1) was dissolved in methanol 
and adsorbed on 5 Gm. of silicic acid and diatoma- 

1 The melting points are uncorrected and were determined 
using a Thomas-Hoover Unit-Melt capillary melting point 
apparatus. The infrared spectra were taken in KBr pellets 
using a Perkin-Elmer model 237 infrared spectrophotometer. 
The ultraviolet spectra were determined using a Cary model 
15 spectrophotometer. Optical rotations were measured on 
a Zeiss-Winkel polarimeter in a 2-decimeter polarographic 
tube. The N M K  spectra were determined cm a Varian A-60 
’;pectrumeter in druicrtirhk~rtifurm with ielramrthylsilane as 
internal standard. Chemical shifts are reported in 6 (p.p.m.I 
values. Thin-layer chromatography utilized Silica (:el Q 
(Mrrck) as the adsorbent and the following solvent systems: 
1, methanol-water-ammonium hydroxide solution (27‘7,) 
(2: 1 : l ) ,  and 2, methanol-water--ammonium hydiuxirle solu- 
tion (27%) (1:2:2). Dragendorff’s test solution was used fa]- 
the detection of the alkaloids. Silicic acid was obtained from 
Mallinckrodt Corp., St. Louis, Mo. 




