
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

AN IMPROVED ELECTROSYNTHETIC PREPARATION OF THE FEMALE
HOUSEFLY SEX PHEROMONE
E. A. Marqueza; A. J. Zarab; J. Tércioc; B. Ferreirac; L. O.dec; S. Bulhõesc

a Departamento de Química, Univ. Federal Paraná, Curitiba, PR, Brazil b Departamento de Química,
Univ. Estadual de P. Grossa, P Grossa, PR, Brazil c Departamento de Química, Universidade Federal de
São Carlos Caixa, São Carlos, SP, Brazil

To cite this Article Marquez, E. A. , Zara, A. J. , Tércio, J. , Ferreira, B. , O.de, L. and Bulhões, S.(1994) 'AN IMPROVED
ELECTROSYNTHETIC PREPARATION OF THE FEMALE HOUSEFLY SEX PHEROMONE', Organic Preparations and
Procedures International, 26: 6, 680 — 682
To link to this Article: DOI: 10.1080/00304949409458167
URL: http://dx.doi.org/10.1080/00304949409458167

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949409458167
http://www.informaworld.com/terms-and-conditions-of-access.pdf


OPPI BRIEFS Volume 26, No. 6,1994 

5. 

6. 

7. 

8. 

9. 

10. 

1 1 .  

12. 

a) G. A. Knight and B. D. Shaw, J .  Churn. Soc., 682 (1938); b) M. J.  Birchenough, ihid., 1263 
(195 1). 

A. E. Chichibabin, Bulf. SK. Chim. Fr., 3, I607 ( 1936). 

F. W. Bergstrom, J .  Am. Chem. Soc., 53, 193 I .  

H. C. Brown and W. A. Murphey, ihid., 73, 1951. 

a) 0. F. Reumcl, Jr. W. N. Smith and B. Rybalka, Synthesis, 43 (1974). b) E. M. Kaiser, Tc/rw 
hetlron, 39, 2055 (1983); c) S .  Raynolds and R.  Levine, J. Am. Chin. Soc., 82.472 (1960); d) L. 
Brandsma, “Pripirufivp Polar Organometulfic Clwrnistry 2 ”, p. 130, Springer Verlag, New 
York, NY, 1990. 

a) W. M. Stalick and H. Pines, J. Org. Chem., 35,422 (1970); b) H. Pines, S. V. Kannan and W. 
M. Stalick, ibid., 36, 2308 (1971). 

S. J .  Valenty, D. E. Behnken and G. L. Gaines, ltiorgarzic: Chern., 18, 2160 (1979). 
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pcntanc and destroying it in methanol worked the best in our lab. 
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Thc housctly (Muscu dornestica) phcromone, (Z)-9-tricosene (l), has been prepared in a 
number of differcnt ways. Most of the chemical syntheses suffer from being multistep processes.’ In 
Brazil, this compound is sold in two commercial formulations associated with traditional insecticide 
Lo control flies in household and poultry applications. Gribble and co-workers2 described a one step 
synthesis of this pheromone using a mixed Kolbe electrolysis of oleic acid (2) and heptanoic acid (3), 
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i n  methanol, to afford the title compound in 14% yield (after separation). This paper presents an 
improvement of the previous preparation of this important pheromone, based on the calculation of the 
dimerization rate constant of the radicals generated from each individual acid. 

The determination of the dimerimtion constant was carried out according to the procedure 
described by Andrieux et d3,  using the cyclic voltammetry, by measuring the peak potential with the 
sweep rate for each acid individually. The rate constants are 4 . 2 ~ 1 6  M-' s-' and 7.6~105 M-I s-l for 
the oleic and heplanoic acids respectively. 

An extensive study of the system, including changing solvent, degree of neutralization of the acids, 
use of supporting electrolytes, and analysis of the intluence of the acid concentrations in the product 
distribution, allowed us to obtain a 100% improvement, starting with a tM..o:fnfd excess ofoleic acid at 
the beginning of the electrolysis and adding the remaining heptanoic acid as the electrolysis proceeds. 
At the end, an equimolar quantity of both acids was used. 

EXPERIMENTAL SECTION 

The oleic acid tech. grade was obtained from Aldrich and the methanol was freshly refluxed over 
magnesium for 4 hrs and then distilled just before being used in the reaction. IR spectrum was recorded 
on a Perkin Elmer 735 spectrometer. IH NMR spectrum was obtained on a Varian IT-80 spectrometer 
and mass spectrum was recorded on a gas chromatographlmass spectrometer HP 5995 (70 eV). 

(Z)-9-Tricosene.- A solution of oleic acid (2.8258, 10 mmol) in methanol (15 mL) and another solu- 
tion of heptanoic acid ( I .302g, I0 mmol) in methanol ( 15 mL) were neutralized ( 3  mol%) by addition 
of sodium methoxide. The solution of oleic acid (IS mL) and half (7.5 mL) of the solution of 
heptanoic acid were mixed in the electrolytic cell and the electrolysis was performed under constant 
current (0.4A). During the electrolysis, the remaining 7.5 mL of heptanoic acid solution was added 
dropwise into the electrolytic cell, over a 50 min period, under a nitrogen stream while the tempera- 
ture of the system was kept at 15". After 2 hrs, the reaction mixture was transferred to a 100 mL round 
bottom flask and the methanol was removed under reduced pressure. The crude product was filtered 
through a short silica gel column using petroleum ether as eluent. The petroleum ether was evaporated 
and the residue was vacuum distilled to give dodecane (450 mg, 26%, bp. 70-90"/0.1 mmHg, lit.4 bp. 
216"/760 mmHg), (2)-9-tricosene (890 mg, 28%, bp. 150-152"/0. I mmHg, l k 4  bp. 300'1760 
mmHg) and a residue (285 mg, 6%) of the oleic acid dimer. 
IR: (film): 301 1, 2920, 1640, 1460, 1370, 710. ' H  NMR (CDCl3): 6 0.7-2.1 (m, 44H), 5.1-5.5 (m, 
2H). Mass spectrum (70 eV) showed M+ at m/e 322. 
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Despite the fact that thiocarbonyl compounds have often proved to be important therapeutic 
agents, the corresponding selenocarbonyl compounds are much less well known. One such important 
thiocarbonyl compound is 6-propyl-2-thiouraciI(l), commonly referred to as PTU, a thiourylene drug 
usehi as an anti-thyroid agent.’ For a number of years the mechanism of 

cnzyme, S-iodothyronine deiodinase, (ID- I )  by formation of a mixed disul- 
tide between a cysteine residue on the enzyme and the sulfur atom of the 
thiuurylene.*S3 Recently, it was discovered that ID-I is, in fact, a seleno- 
enz,yiue containing a selenocysteine residue which is necessary for full 

selenocarbonyl and anti-thyroid therapeutic agents,’ we 
sought to prepare 6-prupyl-2-selenouracil (21, the selenium analogue of PTU to determine whether 
this compound could be a more effective inhibitor of ID-I, in particular because of the very mild 
conditions necessary for forming diselenide bonds. 

H 
action of these drugs was presumed to involve inhibition of a key thyroid I 

T X X  
0 

biological a ~ t i v i t y . ~ , ~  Because of our interest in the chemistry of both 
l , X = S  
2, X = Se 
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