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Bromination of the nilroso halides. Ten grams of the dimer
wus suspended in 200 ml of chloroform. To the nitroso
chlorides, 8.88 g. of bromine in 20 ml. of chloroform was
added slowly with stirring. To the nitroso bromides, 6.6 g.
of bromine in 20 ml. of chloroform was added. The reaction
was stirred for 1 hr. after the addition of bromine was com-
plete, and then the solution was evacuated at the aspirator
at room temperature with vigorous stirring. The solution
became coloriess and the product precipitated. The reactions
were worked-up in exsctly the manner described for the
chiorination reactions. Pertinent data are given in Table 1.
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The methods of Rapoport and Reist? and Highet
and Wildman?® for the preparation of codeinone,
although the best yet devised for this ketone, re-
quire a lengthy preparation of either silver car-
bonate? or manganese dioxide.? From our experi-
ence, & modification of the original conditions of
Rapoport eliminates the silver carbonate prepara-
tion and shortens the reaction time, We have found
commercial silver carbonate in only 300 mole per
cent excess to be as effective as the specially pre-
pared reagent in 500 mole per cent excess. Although
oxidation did not take place in boiling benzene, the
reaction in refluxing toluene or xyvlene was com-
plete within ten to fifteen minutes and yielded 80-
85% of crude codeinone, m.p. 178-180°, The same
yield was obtained with or without mechanical stir-
ring.

Conditions also have been found for several
Michael-type additions of nitrogen, carbon, and
sulfur compounds to the conjugated carbonyl sys-
tem of codeinone in benzene solution. In particular,
adduets of piperidine, morpholine, nitromethane,
and N,V-diethyldithiocarbamic acid were prepared.
When these reactions were attempted in ethanol
solution extensive darkening and decomposition
were observed.

(1) Chemical Leboratory, Los Angeles Police Depart-
ment.

{2) H. Rapoport and H. N, Reist, J. Am. Chem. Soc,, 77,
4890 (1955).

{3) R.J. Highet and W, C. Wildman, J. Am. Chem. Soc.,
77, 4309 (1955).
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EXPERIMENTAL

Codeinone, To a solution of 10 g. (0.033 mole) of codeine
in 150 ml. of toluene (reagent or technical grade) in a 500-
ml., theee necked flusk fitted with a condenser was added 25
g {0.091 mole) of commercial silver ¢urbonete (Baker and
Adamegon). The olive-gray mixture was heated to reflux un-
der & slow stream of nitrogen. After the color had changed
to gray and then bluck {about 5 min.), reflux was continued
for another 5 min. The insoluble mixture of silver and silver
salts was removed by fltration and was washed with hot
benzene. The combined organic solutions were conecntrated
with addition of petroleum ether (b.p. 69°) until eryvstalliza-
tion began. Filtration gave 4.0 g., of codcinone m.p. 185°,
A second crop of 4.2 g, m.p. 178-180°, brought the yvield to

8.2 (B2%), Akt 6.0 u.

Piperidine adduct. Codeinone (4.0 g.) was heated to re-
flux for 1 hr. in 75 ml, of dry benzene containing 9 ml. of
piperidine. The solvent was evaporated and the residue was
recrystallized from 959, ethanol to give 2.6 g. of colorless
rhombie erystals, m.p. 190-191° dec., N5% 5.85 u.

Anal, Caled. for CyHyNyO;: C, 72.22; H, 7.90; N, 7.32.
Found: C, 72.08; H, 8.20; N, 7.87.

Morpholine adduet, Codeinone (2.0 g.) was heated to re-
flux for 2 hr. in 75 ml. of dry benzene containing 10 ml. of
moerpholine. The organie solution waz washed twiee with
water and evaporated to dryness, Recrystallization from
sbsolute cthanol gave colorless eryetals, m.p. 208-210°
dec., AR5 5.86 u.

Anal, Caled. for CuHuN:04: C, 68.72; H, 7.34; N, 7.28
Found: C, 68.67; H, 7.26; N, 7.33.

Nitronethane adduct. Nitromethene {3 ml.) was sdded to
a solution of 1 g of sodium in 50 mi. of absoiute ethanol.
The excess solvent was decanted from the white precipitate
which was then washed by decantation with absolute aleo-
hol, dry ether, and finally dry benzene. A solution of 1.5 g.
of codeinone in 30 ml, of dry benzene was wdded to the
sodium salt. The mixture was heated to reflux for 2 hr. and
filtered, The filtrate was evaporated and the residue recrys-
tailized from benzene and then from ethanol to give 0.45 g.
(25%) of white powder, m.p. 199-200°, A5 5.83, (.48, and
7.30 “ (NO:).

Anal. Caled. for C,yHuN:Oy: C, 63.33; H, 6.70; N, 7.7L.
Found: C, 63.51; H, 6.83; N, 7.74.

N, N-Dieihyldithiocarbamic acid adduct. Tricthylammonium
N, N-diethyldithiocarbamate was prepared according to the
procedure of Buesst from 1.9 ml. of triethylamine, 0.8 ml. of
carbon disulfide, and 1.4 ml. of diethylamine, A solution of
2.0 g. of codeinone in 50 ml. of benzene was added 10 the
rengent, A day later the solvent was removed at room tem-
perature. The produet, washed with water and dried, weighed
2.6 g. (869). Recrystallization from a mixture of benzene
and petroleum ether gave a white microcrystalline powder,
m.p. 80-85° dec., which decomposed slowly on standing.

Anal. Caled. for CuHuN:0:5;:: C, 61.85; H, 6.76; N, 6.29.
Found: C, 60.78; H, 7.12, N, 6.27,
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