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Although a number of interesting reactions of isodrin, 
endrin and aldrin have been reported (1,2,3,4,5), the chemistry 
of the related compound, dieldrin, seems to have been investi- 
gated less. This may be due to the unusual stability of the 
epoxide ring of dieldrin to acids and bases as compared to other 
epoxides. However, hydrogen bromide in acetic acid (6) and 
hydrogen bromide in anhydrous dioxane (7), gave, respectively, 
an acetoxy-bromodihydroaldrin and hydroxy-bromodihydroaldrin. 
Lewis acids such as BF,(8) and mineral acids such as H~SO~(9) 
and HCI0a(10) were known to rearrange dieldrin presumably to an 
oxo-dihydroaldrin. The first reaction was the basis for 
colorimetric determination of dieldrin (8) where the latter was 
used for the confirmation of dieldrin in agricultural crops(9). 
Dieldrin also gave a more polar compound when exposed to U.V. 
light or to sunlight in the field (11,12,13,14). 

Recently, Chau and Cochrane (9) reported a chemical 
derivation method for the confirmation of dieldrin in agricul- 
tural sample extracts by reaction of dieldrin with acetic 
anhydride and catalytic amounts of sulfuric acid; a reaction 
based in part on the familiar 2,4-dinitrophenylhydrazone 
colorimetric method (15) for the determination of dieldrin. 
However, the exact structure of these products from this 
chemical reaction were uncertain. It seems worthwhile to 
investigate further the products of this relatively less 
understood reaction on the macro-scale. This paper delineates 
the preliminary findings on the structure of reaction products 
from the acetic anhydride-sulfuric acid reaction with dieldrin. 

*Present address: Inland Waters Branch, Department of Energy, 
Mines and Resources, 45 Spencer Street, Ottawa, Ontario, 
Canada. 
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MATERIALS AND METHODS 

Reagents 

a) Acetic anhydride --- reagent grade, was redistilled 
twice over anhydrous sodium acetate. 

b) Decolorizing charcoal --- Allied chemical and Dye 
Corp., U.S.A. was used without prior treatment. 

c) Analytical grade sulfuric acid, chloroform, and 
benzene were used without prior purification. 

d) Technical dieldrin standard (85% purity) --- 
City Chemical Corp., U.S.A., was purified before 
use (see experimental section below). 

e) Acetylating reagent --- 0.5 ml conc. sulfuric in 
50 ml purified acetic anhydride. 

Instruments 

IR spectra were recorded on a Beckman IR-7 Spectro- 
photometer in Nujol mulls and in CHCI_ solution. Melting 
points were determined on a Fisher-Jo~ns hot stage apparatus 
and are uncorrected. NMR spectra were determined at 60 Mc/sec 
on a Varian 60 Mc instrument; chemical shifts are given in 
units relative to tetramethylsilane as an internal standard. 
Solvent used was deuterochloroform. 

Purification of dieldrin (I) 

Ten grams of technical dieldrin was dissolved in 
50 ml boiling hexane and the solution was passed through a 
neutral alumina (160 gm.) column, previously prepared from 
a slurry of alumina and hexane. Elution with 500 ml of 
hexane-ether (9.5:0.5) solvent mixture and evaporation of 
solvent under vacuum gave 6.5 gm of white solid. Recrystal- 
lization two times from hexane-ether (8:2) at 0~ gave pure 
dieldrin (as confirmed by TLC, GLC and mixed melting point 
measurements). This was used for subsequent reactions. 

Acetylation of dieldrin (I) 

In a i00 ml round bottom flask fitted with a 
condenser, one gram of dieldrin in 60 ml acetylating 
reagent was refluxed vigorously using a heating mantle. 
After one hour of refluxing, the reaction mixture was 
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concentrated to 25-30 ml by distillation of acetic anhydride. 
The reaction mixture was cooled to room temperature and poured 
into a 1 i. separatory funnel containing ice-cooled 50% NaOH 
solution (i00 ml). The mixture was briefly shaken and 20% 
Na 2 CO 3 solution was cautiously added in small portions with 
agltatlon until evolution of CO 7 subsided. After dilution 
with ca. 200 ml of distilled wa~er, the mixture was extracted 
with chloroform (4 x 100 ml). Concentration of the dried 
extracts (by anhydrous Na2S04) and purification through a 
charcoal column gave 0.58g. of solid upon standing over- 
night. Recrystallization three times from benzene-hexane 
gave pure II, m.p. 204-205~ 

Calcd. for C16H14C1604 : C,39.6%; H,2.9%; CI,44.05% 

Found: C,39.81%; H,2.73%; CI,44.34% 

The mother liquor was concentrated and passed 
through ca. 20 gm of charcoal to give 0.32 gm of waxy solid. 
Crystallizations from benzene-hexane and finally from chloro- 
form gave pure III, m.p. 256-257oc. 

Calcd. for C16H14C1604: C,39.6%; H,2.9%; CI,44.05% 

Found: C,39.61%; H,2.8%; CI,44.27% 

Thin-layer chromatography of the mother liquor 
of III (silica gel developed in 2 ml acetone and 200 ml 
hexane) gave a monoacetate, m.p. 214~ together with some 
II, III and starting material. 

RESULTS AND DISCUSSION 

The main products, m.p. 204-205~ from reaction 
of dieldrin with acetic anhydride and sulfuric acid displayed 
a strong IR absorption at 1760cm-i and was devoid of absorp- 
tions at 1600cm -I and 1468cm -I attributable respectively 
to dichloroethylene and methylene moiety of dieldrin. The 
absorption at 1760cm -I was ascribed to acetate function. 
This assignment was substantiated by the appearance of 
strong absorptions at 1238, 1203 and 1070cm -I resulting 
from asymmetric and symmetric stretching of the c-o-c 
function. The acetox~l methyl groups appeared as a strong 
absorption at 1375cm -I. The epoxide bands at 848 and 
830cm-i of dieldrin were absent. These IR data suggested 
that reaction between chloroethylene and methylene moieties 
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as well as an epoxide ring opening to form an acetate 
derivative had taken place. Elemental analysis which 
agreed with the formula of C16H14C1604 suggested this 
compound contained two aceto~l groups. The NMR spectrum 
was consistent with these conclusions. A slightly split 
doublet at 7.92 and 7.95~ corresponded to the six acetoxyl 
methyl protons. Multiplets centered at 6.3, 6.8 and 7.25~, 
respectively, arose from four bridge-head protons. A 
sharp singlet at 5.09~ was assigned to the migrated hydrogen. 
The deshielded methine proton and the two protons adjacent 
to the acetoxyl functions constituted a multiplet centered 
at 3.5~-. 

Based on the IR and NMR spectra and elemental 
analysis, structure II (fig. i) was assigned to this 
compound. Attempts to form an acetonide from the diol, 
m.p. 164oc, after hydrolysis of II, according to Soloway's 
procedure (i) gave a yellow gum from which no pure products 
could be isolated. Therefore, the stereochemistry (cis or 
trans) of dihydroxy, hence diacetoxy, functions at C-6 
and C-7 have yet to be determined. 

Although both TLC (different supports and solvents) 
and IR evidence indicated the homogenity of the diacetate II, 
its chromatogram displayed two peaks when injected into 'old' 
columns which have been used routinely for injections of 
plant extracts. If metal instead of glass columns were 
used, extensive decomposition of this diacetate was observed 
as evidenced by the increase of the first peak and substan- 
tial decrease of the acetate peak. Such decomposition was 
minimized by using a newly-packed and conditioned glass 
column. Under this condition, the acetate peak was predom- 
inant. Since the first peak had the same retention time as 
that of the corresponding diol, thermo-conversion of II to 
the diol was thought to occur on the column. 

The other product, III, however showed only slight 
decomposition on 'old' columns. Elemental analysis indicated 
that it was the isomer of II. Its IR spectrum indicated the 
presence of CIC=CCI and acetoxy moieties. Upon hydrolysis, 
it was converted to a diol, m~p. 219-220~ identical in every 
aspect (IR, TLC, and mixed m.p.) to the cis-diol obtained 
from alkaline KMnO 4 oxidation of aldrin (16). These prelim- 
inary investigations indicated that this diacetate had cis- 
configuration as depicted in III. The third acetate, m.p. 
214~ was shown by elemental analysis to contain only one 
acetoxy group. The position of this group in the molecule 
has yet to be determined. 
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In collaboration with Prof. J.W. ApSimon further 
structural work by double nuclear magnetic resonance 
spectroscopy is in progress and results will be published 
at a later date. 
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