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    Abstract

        1. The phosphorus, arsenic, antimony and sulfur analogues of tetramethylammonium iodide have a "muscarine" action. The phosphorus compound was somewhat less active than the sulfur compound and both were less active than the nitrogen compound; the arsenic and antimony compounds are about equally active but much less active than the phosphorus and sulfur compounds.

        2. The phosphorus and sulfur compounds have a marked (stimulating) "nicotine" action; the sulfur compound being more active than the phosphorus compound but both being less active than the nitrogen compound. The arsenic and antimony compounds, even in larger doses, did not have this action. The sulfur and phosphorus compounds also have a paralyzing nicotine action.

        3. Triethylsulfonium bromide seemed to have no muscarine action and a very weak, if any, nicotine action. It had no atropine action.

        4. Tetramethylphosphonium iodide has a curare action (motor nerve endings) about equal to that of trimethylsulfonium iodide and about one tenth or one twentieth that of the nitrogen analogue. The arsonium and stibonium compounds, in somewhat larger doses, did not have a curare action.

        5. The order of toxicity of these compounds for mice (subcutaneous and intravenous injection) was as follows (the nitrogen compound being the most toxic): Nitrogen-, phosphorus-, arsenic-, sulfur- and antimony-compound.

        6. Iodomethyltrimethylammonium iodide and the arsenic analogue have a marked muscarine action, the nitrogen compound being distinctly more active than the arsenic compound. The ammonium compound had an intense (stimulating) nicotine action and also, apparently, a paralyzing nicotine action; the arsonium compound (in the same and larger doses) had no nicotine action. The ammonium compound was more than twice as toxic (mice) as the arsonium compound.

        7. Acetoxymethyltrimethylammonium iodide has an intense muscarine action; acetoxymethyldimethylsulfonium bromide has a similar but somewhat less intense action. The acetoxynitrogen compound was at least ten times as active as the iodonitrogen compound.

        8. Acetoxymethyltrimethylammonium iodide has a marked (stimulating) nicotine action; acetoxymethyldimethylsulfonium bromide, in the same and larger doses, did not have such an action.

        9. Formyltrimethylarsonium bromide seemed to have neither muscarine nor nicotine actions on the circulation.

        10. The phosphorus analogue of cholin has a marked muscarine action; this is much increased by acetylation (as is the case with cholin).

        11. Neurin has marked muscarine and nicotine (both stimulating and paralyzing) actions; the arsenic analogue seems to have neither. The nitrogen compound is far more toxic than the arsenic analogue.

        12. The ethyl ester of betain has a very pronounced and persistent muscarine action; this is greater than that of cholin or neurin. It also has a (stimulating) nicotine action. It is about six times as toxic as cholin.

        13. Chloracetylcholin is about 1000 times less active, as regards muscarine action, than acetyl-cholin but is far more active than cholin. Unlike acetylcholin it has a marked stimulating action on the cardioinhibitory center. It also has a pronounced stimulating nicotine action. It is about as toxic for mice as cholin and less toxic than acetylcholin.

        14. The nitric acid ester of cholin has, in addition to pronounced muscarine and stimulating nicotine actions, an intense paralyzing nicotine action.

      
Footnotes
		Received October         6, 1924.
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