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Introduction 

It has been r e p o r t e d  that the metabo l i sm of p, p ' -DDT (1, 1, 1 ) - t r i -  

ch loro-2 ,  2-b is (4-chlorophenyl)e thane  by avian and mammal i an  l iver  has 

led to the ident if icat ion and isolat ion of p, p '-DDD, (1, 1) -d ichloro-2 ,  2- 

bis(4-ctf lorophenyl)ethane as one of the major  metabol i tes  (1-7). Also, 

cons iderable  at tent ion has been drawn to the convers ion  of p, p ' -D D T to 

p,p'=DDD by the mic ro f l o r a  of the intest inal  t r a c t  (8-13). F u r th e r ,  p , p ' -  

DDD was obtained as  one of the p r i m a r y  degradat ion produc ts  of p, p' -DDT 

when the la t te r  was incubated in the medium containing pathogenic and 

saprophyt ic  bac t e r i a  and by seve ra l  soil  m i c r o - o r g a n i s m s  such as  

Aerobac te r  ae rogenes ,  ac t inomyce tes  (14-21). We now wish to r e p o r t  

that p, p ' -DDT was r educed  to give p, p '-DDD as one of the products  in 

aqueous medium under  p r e s s u r e .  

Exper imen ta l  

A. Reaction o f p, p ' -DDT with granular  , tin meta l  in a sealed tube 

In a th ick-wal led  boros i l i ca te  g lass  bomb tube (12 x 2.5 cm. ) a 

sample of 5 mg. of p, p ' -DDT was suspended in 15 ml. of dis t i l led 

water  and about 3-5 ml.  of p-dioxane was added to get a homogeneous 
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solution. After adding 10 g. of granular metallic tin and 0.5 g .  of solid 

ammonium chloride, the bomb tube was sealed and heated at 110-115~ 

for about 8 hours. The sealed tube was then cooled, cut open at the 

sealed end and the products were extracted with 5 x 30 ml. portions of 

petroleum ether (b.p. 30-35~ Four such experiments were carr ied 

out in the same manner and the organic extracts pooled, evaporated under 

reduced pressure  and made to volume (100 ml. ). A portion of tiffs 

solution, after proper dilution, was estimated by gas chromatography to 

contain p, p'-DDT, p, p'-DDD and p, p'-DDE in the amounts of 0. 0, 4-5, 

and 2-3~ respectively. 

B. Conversion of p, p'-DDT t O p, p'-DDD in aqueous medium alone 

The above experiment was repeated without granular tin and 

ammonium chloride. Exactly 5 mg. of p, p'-DDT was dissolved in 3-5 ml. 

of p-dioxane in the bomb tube and diluted with 15 ml. of distilled water. 

Thrae such runs were made and processed as described in Experiment A. 

On estimation, the reaction mixture was found to contain 40~ unconverted 

p, p'-DDT, 43.5~o p, p'-DDD and 4-5~ p, p'-DDE. 

C. Identification of degradation products of p, p'-DDT 

(1) By thin-layer Chromatography. - Five silver nitrate-impregnated 

alumina thin-layer plates were prepared in the usual manner (22) by 

suspending 30 g. of Alumina G (E. Merck Co. ) in 40 ml. of 95~ ethanol 

containing 0. 125 g. of silver nitrate. The plates were dried in the dark 

and preserved over anhydrous silicagel. Reference samples of p, p'-DDD, 
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p, p'-DDE, o.p'-DDT and p, p '-DDT were  spotted along with reaction 

products of Reactions (A) and (B). The plate was developed in 2~o 

acetone in n-hexane. After developing, the plates were dried and 

irradiated with a low pressure  hydrogen lamp. The chromatogram is 

shown in Figure I. 

A, D, E, F -  Standards of p,p'-DDD, p,p ' -DDT, o, p'-DDT and p,p '-DDE. 
B - Reaction products f rom p, p'-DDT with Sn + H20. 
C - Reaction products f rom p, p '-DDT with H20 alone. 

(2) By gas-liquid chromatography. - Samples of degradation 
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products from Reactions (A) and (B) were analyzed in ser ies  along with 

known standards by injecting into a 6' glass column containing HMDS- 

treated Chromosorb W coated with 6% QF-1 and 4~0 DC-11 at 200~ The 

three major peaks had identical retention t imes as p, p'-DDT, p, p'-DDD 

and p, p' -DDE. 

Discussion 

Farrow et al. (23) observed traces of p, p'-DDD in canned spinach 

produced from permissible residue levels of p, p'-DDT. In order to 

simulate the conditions employed by these authors, an experiment was 

designed to t reat  p, p'-DDT in aqueous medium with granular metallic tin 

and ammonium chloride in a sealed borosilicate tube. After heating at 

l l0-115~ for a period of eight hours, the reaction mixture was 

processed and the products were identified by thin-layer chromatoplate 

technique and gas chromatography. 

From the chromatoplate (Figure 1), it can be seen that in this 

reaction, practically ali p, p'-DDT has been degraded to p, p'-DDD, 

p, p'-DDE and probably p, p'DDA along with three major unknown 

components. On gas chromatographic analysis, the two major peaks are 

found to have the same retention t imes as p, p'-DDE and p, p'-DDD, It is 

ra ther  surprising that only small amounts of p, p'-DDE and p, p' -DDD 

(2~ are obtained, and other degradation products seem to predominate 

in this reaction. Also, it is interesting to note that o, p'-DDT could not 

be detected. 
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Although it is expected that in Reaction (A) metallic tin would 

initiate the removal  of one of the chlorine atoms to facilitate reduction, 

it is deemed worthwhile to explore the action of water on p, p '-DDT at the 

glass  surface. With this objective in view, several  experiments have been 

carr ied  out by heating p, p '-DDT in aqueous dioxane in a sealed tube. By 

thin-layer chromatographic ana lys is ,  the three spots have Rf's similar to 

p, p' -DDT, p, p' -DDD and p, p' -DDE along with probably smaU amounts of 

p, p'-DDA. Gas chromatographic analysis indicate that p, p'-DDD (43.57c) 

is formed more predominantly than p, p'-DDE (3-4%) along with 40~c 

unconverted parent compound. 

It would seem that the conversion of p, p '-DDT to p, p'-DDD does 

happen in aqueous medium under p ressure  without the assis tance of 

foreign materials .  The mechanism of formation of p, p'-DDD and identi- 

fication of other degradation products are under investigation and will be 

discussed in detail elsewhere.  

Our thanks are due to Dr. J. P. Barrette for his constructive 

cr i t ic ism and keen interest  in the work. 
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