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Nitrosamines exhibit carcinogenic activity after metabolic activation by oxidizing enzyme
systems!. This metabolic activation probably involves the replacement of a hydrogen group by
an oxygen function?, and these highly reactive oxygenated species could form a hydroxyazo
intermediate which, upon loss of nitrogen, becomes an alkylating moiety. Support for this
a-hydroxylation theory is found in the isolation of alkylated nucleic acid bases from tissues
of animals treated with acyclic nitrosamines3. However, no alkylated purine bases* could be
identified in the nucleic acid of rats treated with alicyclic nitrosamines such as nitroso-
acetidine, nitrosopyrrolidine, and nitrosohexamethylenimine.

It has been difficult to provide evidence for a-hydroxylation of cyclic nitrosamines
because relatively few compounds at this oxidation state are available. Synthetic methods for
the formation of acyclic a-acetoxy nitrosamines are well established2:5:6, The first general
method for the preparation of a cyclic a-acetoxynitrosamine was reported by J. Baldwin, et al.7,
who used nucleophilic displacement of the chloride ion® from a-chloro nitrosopyrrolidine by
acetoxy group. Hecht et al.® have prepared two a-acetoxylated isomers of nitrosonornicotine
using Baldwin's method.

We report here our preliminary studies on the one-step syntheses of a-acetoxy nitroso-
pyrrolidine 2, and o-acetoxy nitrosopiperidine 4 by the oxidative decarboxylation of the corres-
ponding nitrosoamino acids with lead tetraacetate. N-Acetylamino acids react with lead tetra-
acetate in dimethylformamide to produce acetamide, carbon dioxide and the corresponding
aldehyde®. On the other hand, N-benzyl-, and N-benzoyl-glycine react to give the corresponding
acetatesl®, It seems that this reaction applied to nitrosoamino acids might provide a route
for synthesis of the proximate carcinogens. Therefore, the reaction of nitrosoproline 1 with
lead tetraacetate might be expected to form a lead (IV) carboxylate which would decompose to
an alkyl radical, and lead (III) acetate, followed by an oxidative elimination to an olefin or
a substitution process as shown in scheme I11,
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SCHEME I

Nitrosoamino acids 1 and 4 were obtained in good yield from the corresponding amino acids
using the method of Lijinsky et al.'2. Compound 1 was dissolved in degassed dichloromethane
containing 1.2 equivalents of anhydrous pyridine then treated with 1.2 equivalents of lead
tetraacetate and stirred at room temperature under nitrogen for 19 hours. Yields of 35-44%
were obtained under these conditions. Increasing the reaction time or raising the temperature
did not improve the yield; in fact more by-products were obtained. The product mixture was
analyzed by gas liquid chromatography (GLC) on a 1% QF-1 on chromosorb Q column (8',2" Tong) at
110°C with a helium flow rate of 60 ml per minute. The structure of the major component was
shown by GLC-MS to be «a-acetoxy nitrosopyrrolidine (m/e 158, 6.93%), (m/e 69, 100%). The
base peak corresponds to the loss of the nitroso and the acetoxy groups. The crude product was
vacuum distilled without significant decomposition!3; nmr (CDC13): 62.0-2.3 (m,4H), 62.09
{s,3H), 63.3-3.8 (m,2H), &7.2-7.3 (m,1H); IR (film) 1745 cm~1, 1450 em~1, 1370 cm~1, 1225 cm~1.
The spectral properties of 2 are consistent with those reported by Baldwin’.

Nitrosopipecolic acid 3 in methylene chloride and pyridine reacted with lead tetraacetate
at room temperature to give 4 in 7-13% yield. When the reaction was carried out in benzene
containing 1.2 equivalents of anhydrous potassium carbonate, the yield was 19-21%. The crude
product was purified by column chromatography (Silica-gel). Mass Spectrum: m/e 172 (3.58%),
m/e 143 (2.17%), m/e 113 (16.77%), m/e 83 (65.52%), m/e 55 (100%); IR (film) 1745 cm™1,

1450 cm=1, 1370 cm™1, 1235 cm~1; nmr (CDC13) 7.3 (b,1H), 64.80 (m,1H), §2.66 (m,1H), 62.06
(s,3H), 81.2-2.2 (m,6H).
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To demonstrate that this method could also be applied to the preparation of acyclic
a-acetoxy nitrosamines, nitrososarcosine 5 was reacted with lead tetraacetate in methylene
chloride containing 1.2 equivalents of pyridine. The 37% yield of methyl(acetoxymethyl)
nitrosamine 6 was a considerable improvement over that previously reported?:6.

0 Pb(OAc)y C
CHy—N—CHy—C—OH —3— CH3—N—CH,—0—C—CHy
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5 6

Only a few secondary amino acids are commercially available. However, through carboxy-
latjon of lithio nitrosamines with carbon dioxidel* a large variety of nitrosoamino acids
can be prepared. The oxidative decarboxylation described in this paper may prove to be a
general reaction for the formation of cyclic a-acetoxynitrosamines. CAUTION! a-acetoxy-
nitrosamines may be direct-acting carcinogens. These compounds must be considered hazardous
chemicals and precautions to avoid their release in the laboratory or the environment must
be observed.
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