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The dipicrate (m. p., 146-147°) showed no depression of 
m. p. in a mixed m. p. determination with the dipicrate 
of m-N,N-dimethyl-N',N'-diethylphenylenediamine pre
pared by the ethylation of m-N,N-dimethylaminoaniline. 

The orange-red plates of the mono-picrate when treated 
in 95% ethanol with additional picric acid gave the yellow 
prisms of the dipicrate (m. p., 145-146°). 

In a check experiment the crude initial yield of « -N ,N-
dimethyl-N'.N'-diethylphenylenediamine was 24%; b. 
p., 102-104° (0.3 mm.), »*>D 1.5632; </*>4 0.982; MR 
calcd., 63.55; found, 63.7. The picrates of this compound 
melted at the same points as the picrates prepared from 
the other experiment. 

Ethylation of m-N,N-Dmiethylaminoaniline.—To a 
solution of 5 g. (0.037 mole) of m-dtoethylaminoaniline in 
15 cc. of ether was added in an atmosphere of dry nitrogen, 
0.04 mole of methyllithium in 25 cc. of ether. After 
stirring and refluxing for sixteen hours, 6.25 g. (0.04 mole) 
of ethyl iodide in 10 cc. of ether was added over a fifteen-
minute period, and the mixture was then refluxed for one 
hour. Then 0.05 mole of methyllithium in 30 cc. of ether 
was added over a period of twenty minutes. The mixture 
was refluxed for twenty minutes and a heavy tan pre
cipitate formed. Then in succession, by related proce
dures, there was added 7.8 g. (0.05 mole) of ethyl iodide in 
15 cc. of ether; 0.02 mole of methyllithium in 12 cc. of 
ether; and 3.1 g. (0.02 mole) of ethyl iodide in 15 cc. of 
ether. Subsequent to hydrolysis by water, and drying of 
the ether extracts, there was obtained 5 g. (71%) of m-
N, N-dimethyl-N', N'-diethylphenylenediamine. 

The authors are grateful to Dr. J. B. Dickey for 
some w-nitrodimethylaniline, and they wish to 
acknowledge the help of Dr. L. A. Woods for the 
dialkylation procedure using methyllithium and 
an organic halide. 
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The Synthesis of (//-Methionine 

B Y DALE GOLDSMITH AND M A X TISHLER 

Recently, Albertson and Tullar reported a syn
thesis of (//-methionine from acetamidocyano-
acetic ester and 2-methylmercaptoethyl chloride.1 

We should like to record a similar synthesis of 
t/Z-methionine consisting of alkylating diethyl 
acetamidomalonate with the 2-methylmercapto
ethyl chloride and of subjecting the resulting 
compound to hydrolysis and decarboxylation. 
Our synthesis is an extension of the newly de
veloped route to the a-amino acids from diethyl 
acetamidomalonic ester.2 The direct yield of 
pure (//-methionine from the above mentioned 
reagents is 60% using /-butyl alcohol as the sol
vent for the alkylation step and omitting the iso
lation of the intermediate diethyl acetamido-(2-
methylmercaptoethyl)-malonate. Alkylation in 
absolute ethanol is almost as satisfactory so far as 
the yield (56% over-all) is concerned, but the 
purification of the crude methionine is more diffi
cult. Alkylation in isopropyl alcohol is definitely 
less satisfactory, and alkylation in either dioxane 
or xylene leads to poor yields and tarry by
products. 

(1) Albertson and Tuller, THIS JOURNAL, 67, 502 (1945). 
(2) Albertson and Archer, ibid., 67, 308(1045); Snyder, Shekleton 

and Lewis, ibid.. 67, 310 (1945). 

Experimental 
Diethyl Acetamido-(2-methylmercaptoethyl)-malonate. 

—To 1200 cc. of freshly distilled <-butyl alcohol was added 
14.8 g. of sodium strips and the mixture, protected from 
air, was refluxed and stirred until the sodium was entirely 
dissolved. Diethyl acetamidomalonate, 130 g., was added 
to the warm stirred solution in a few minutes time followed 
by 82 g. of 2-methylmercaptoethyl chloride. The mixture 
was stirred and boiled under reflux for six hours, at which 
time it was neutral to litmus. The completed reaction 
mixture was concentrated to dryness under reduced 
pressure and the residue was extracted well with absolute 
ethanol. The combined extracts and washings were dis
tilled to dryness under reduced pressure and the crude 
residue (171 g.) was ready for hydrolysis and decarboxyla
tion to (//-methionine. 

The condensation product can be isolated in a pure form 
by recrystallizing the residue from a mixture of ether and 
petroleum ether. After recrystallization, the product 
melts at 50-52°. 

Anal. Calcd. for C U H U O 6 N S : C, 49.47; H, 7.27; N, 
4.81. Found: C, 49.51; H, 7.31; N, 4.66. 

(^-Methionine.—A mixture of the crude diethyl acet-
amido-(2-methylmercaptoethyl)-malonate (aboveresidue), 
478 cc. of water and 122 cc. of concentrated hydrochloric 
acid was boiled under reflux for six hours during which 
time the ester dissolved. At this time an additional 
quantity of dilute hydrochloric acid (478 cc. of water and 
122 cc. of cone, hydrochloric acid) was added and the mix
ture was boiled three hours longer. The mixture was con
centrated to dryness under reduced pressure; about 150 
cc. water was added to the residue and the concentration 
was repeated. The residue was dissolved in about 800 cc. 
of absolute ethanol and clarified with a small amount of 
charcoal. To the resulting solution was added 125 cc. of 
pyridine and after twenty-four hours storage at 5° the 
product was collected; wt. 59.3 g. (66.4% yield). 

The crude product was purified by dissolving in 450 cc. 
of water, clarifying the solution with, charcoal, concen
trating the nitrate to 350 cc. and allowing the resulting 
solution to crystallize. After four hours an equal volume 
of ethanol was added and the mixture was stored at 0-5 ° for 
twelve hours. The weight of pure (//-methionine was 54.1 
g.; yield 60.5%. 

Anal. Calcd. for C 6 H n NOS: N, 9.39. Found: N, 
9.46. 

When the i-butyl alcohol in the alkylation step was re
placed by 280 cc: of absolute ethanol, the yield of crude 
^/-methionine was 63% and of pure product 56%. 
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The Quantum Yield in the Photo-reaction 
between Methyl Iodide and Nitric Oxide 

B Y T. IREDALB AND E. R. MCCARTNEY 

Because of its continuous absorption spectrum, 
and because the products of its photodecomposi-
tion are mainly iodine, methane, with small 
amounts of other hydrocarbons, methyl iodide is 
presumed to dissociate by light absorption in the 
near ultraviolet into CH8 + I. The quantum 
yield is very low because of the high probabilities 
of the reverse reactions CH3 + I = CH8I and 
CH3 + I2 = CH3I + I. These matters are fully 
discussed in recent textbooks and papers. i a-34 

(1) Noyes and Leighton, "Photochemistry of Gases," p. 334. 
(2) Spence and Wild, Proc. Leeds Phil. LU. Soc. Sci., S, 141 (1936). 
(3) Iredale and Stephan, Trans. Faraday Soc, SS, 800 (1937). 
(4) Iredale, ibid., 36, 458 (1939). 


