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FOREWORD

The work described in this report was authorized under Task 1B662710AD2901,
: Chemical Detection and Identitication Technology, Detection and Identification Concepts. The
E work was periormed in February 1970. The results are recorded in notebook 8328.

Reproduction of this document in whole or in part is prohibited except with permission
ot the Commanding Officer, Edgewood Arsenal, ATTN: SMUEA-TS-R, Edgewood Arsenal.
4 Maryland 21010; however, DDC and The National Technical Information Service are authorized to
reproduce the document for United States Government purposes.
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: DIGEST

In connection with a broad study to find new reagents for applications in chemical
detection, a number of new pynidininm oximes and oximates were synthesized. 1-Substituted-4-
formylpyridinium chloride oximes were synthesized by alkylation of isonicotinaldehyde oxime.
Cunespuniing ivdide saits were 0D@inea by treating the chiorides with an excess of methyl iodide.
Gximate internal salts were prepared by the reaction of the cxime halides with silver oxide. All the
oximates were found to be stable at 100°C for at least 8 hours.
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SYNTHESIS OF SOME |-SUBSTITUTED4-FORMYLPYRIDINIUM
OXIMES AND OXIMATES

1. INTRODUCTION.

As part of a broad <tudy on the use of pyridinium derivatives in chemical detection, a
series of l-substituted<d-fornvipyridinium chloride {(and indide) oximes and l-subgtituted-d.
formylpyridinium oximates were synthesized ana characterized. Analytical data, colors, and melting
points for the chloride oximes, the iodide oximes, and the oximates are given in tables I, 11, and 1.
No attempt wuas made to optimize yields, but they were generally well over 507 .

1I. MATERIALS AND METH:'DS.
A. Chloride Oximes.

The 1-substituted-4-formylpyridinium chloride oximes were prepared by dissolving
equimolar quantities of isonicutinaldehyde oxime (mp 132° to 133°C) and the appropriate benayl
chloride in 75 ml of acetone and heating the solutions overnight at 80°C. It was tound convenicent
to use 200-ml heavy walled polymesr bottles, which were capped before placing them in the 80°
oven, Colorless solids formed during the heating process. The bottles were allowed to coal to room
temperature; the reaction mixtures were filtered. One recrystallization was performed trom
methanol-ether.  CAUTION! Because of the lachrymal properties of the alkylating agents, all
procedures were carried cut in i fume hood. 1<(n-Dodecyl)-4-formylpyridiniura bromide oxime was
prepared in a similar fashion from isonicotinaldehyde oxime and n-dodecy! bromide.

B. lodide Oximes.

The 1-substituted-d-formylpyridinium iodide oximes were prepared by adding un excess
of methyl iodide to a methanolic solution of the appropriate chloride oxime and allowing the
solution to stand for at least 2.4 hours. The solutions were protected from light during the reaction
period. Addition of ether effected the precipitation of the iodide oximes. One recrystallization was
performed from methanol-ether.

C. Oximate Inner Salts.

The 1-substituted-4-formylpyridinium oximate inner sa'ts were prepared by treating a
methanolic solution of the appropriate halide oxime with excess silver oxide. (To ensure dryness of
the reaction medium, 3 ml »f triethylorthoformate were added prior to adding the silver oxide.) The
resulting mixture was stirred vigorously for 5 minutes and then filtered. Slow addition of cthy!
ether to the filtrate generally caused the oximate to crystallize. When immediate crystallization did
not occur (as with the dodecyl and p-methoxybenzyl derivatives), the solution wus evaporated (o
dryness. Ethyl ether then was added to the residve, and the mixture was allowed to stand in 4
refrigerator unti! solidification occurred. The mixture was filtered, and the product was dried over
ca.cium sulfate in an Abderhalden apparatus at 100°C under vacuum for at least 8 hours.

. RESULTS.

In contrast to the reported instability of I-methyl<4-formyipyridinium oximate * the
oximates reported here were stable under the drying conditions of 100°C for at least 8 hours, Also,
none of the oximates showed any signs of decomposition after several months at room temperature.
Pyridinium oximates are of interest because of their internal charge-transfer properties,

*Engelhard, N., and Werth, B. Tetrahedron Letters (10), 66! (1963).
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