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Abstract SuperoxIde generated In DMF readily converts the dlhalovlnyl 
group of permethrln and related compounds to a haloethynyl moiety and yields 
maJor products from ellmlnatlon reactions of DDT, cls-chlordane, and 1,2- 
dlbromo-3-chloropropane (DBCP) 

Reactions of superoxide Ion (02-) are of Interest 192 because of Its nucleophlllc 334 and 

oxldatlve5'6 characterlstlcs In a variety of systems SuperoxIde 1s suggested as a convenient 

reagent to degrade polychlorohydrocarbons 7 (58 DDT and CC14) yleldlng unldentlfled products 

We find that ellminatlon reactlons of 02- with several halogenated pestlcldes give products 

known to be Important In their metabolic and envIronmenta degradation, thereby providing a 

potentially useful model system 

Reactlons of 02- were routinely carried out with the pestlclde (0 1M) and equlmolar K02 

(Alfa) In DMF by stlrrlng for 1 hr at 20°C. The same products were obtalned with added 18- 

crown-6 or In DMSO Analyses Involved recovery on extractlon into hexane and GLC-chemical 

lonlzatlon-mass spectrometry (CI-MS) Products were characterized after lsolatlon (TLC) and 

derlvatlzatlon, where applicable, by comblnatlons of GLC cochromatography, IR,NMR and CI-MS 

cls-Permethrln (1) reacts readily (1 hr, - 65% converslon) to yield 2 (95%),characterlzedas 

follows CI-MS 355 [M+l]+, 8%rel int , 319 [M-Cl]+, 10,183,100 'H NMR (C6D6), 6 0 6 (s, 3H), 

1 28 (d, lH, J=8 5), 1 35 (s, 3H), 1 45 (d, lH, 5=8 5), 4 89 (ab q, 2H, J=l2 6), 6 8-7 2 

(m, 9H) l3 C-NMR ldentlcal to that of authentic material 
8 

IR 2250 cm 
-1 

(CZC), 1750 (C=O). 
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The trans-Isomer of 1 and the analogous methyl E-2,2-dlmethyl-3-(2,2-dlbromovlnyl)- 

cyclopropanecarboxylate are also dehydrohalogenated under these conditions The expected ester 

cleavage reactIon' of 11s a minor process yleldlng the corresponding acid and alcohol (2-4%) 

The ellmlnatlon reactlon does not Involve hydroxide since reactlon of 1 with 1N KOH gave only 

ester cleavage products Compound 2 1s also detected In trace amounts upon photolysls (3OOnm) _ 

of 1 In oxygen-saturated hexane and It 1s the maJor product on lrradlatlon of _ 

contalnlng 1% trlethylamlne 

DDT (3) on reactlon with 02- yields DDE (2, 95%), characterized by CI-MS 

and by GLC and TLC comparisons with authentic material cls-Chlordane (2) 1s 

to 6 (90%), ldentlfled by CI-MS (335 [M-35]+, 100) and NMR,' while heptachlor 

hexane solutions 

(317 [M+l]+, 100) 

dehydrochlorlnated 

IS converted to an 

5003 



5004 

alcohol (335 [M-OH]+, 70, 317 [M-351+, 38,217, 100) suggesting a displacement reactlon analogous 

to that accomplished by other bases 

$& _ ,,J$ 
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The sol1 fumigant DBCP (z) with 02- yields a complex mixture lncludlng products arIsIng by 

dehydrohalogenatlon to 2 (40%) (155 [M+l]+, 100) and 2 (10%) (199 [M+ll+, 100) and by dlsplace- 

ment/oxldatlon to g (25%) (153 [M+l]+, 15, 135 [~+ll+-~20, 100) Minor products are 3-chloro- 

acroleln (ll, - 1%) and 2-bromoacroleln (l2, < 0 1%) each ldentlfled by derlvatlzatlon with 2,4- 

dlnltrophenylhydrazlne (271, 1 Cl [M+l]+, 100, and315, 1 Br [M+l]+, 100) 2-Bromoacroleln 1s a 

potent mutagen In the Ames assay 
10 

Indeed, the mixture obtained upon K02 treatment of L 

exhIbIted mutagenic actlvlty 

BrCHzCH(Br)CH2CI - CHZ=C(Br)CH2CI + BrCH2C(BrkCH2 

7 0 9 

+ HOCH2CH(Br)CH0 + OHCCH=CHCl + CH2=C(Br)CH0 

IO II 12 

These results verify the usefulness of 02- In syntheses lnvolvlng ellmlnatlon reactlons 

under relatively mild condltlons and In generatlng xenoblotlc degradation products 
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