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The Aminomorphides and Aminocodides'

By LyNDON SMALL AND FRED S. PALMER?

The investigation of compounds derived from
the morphine series and carrying basic groups it
ring III was begun in the Virginia Laboratory in
1934, with the object of determining the effect of
such basic radicals upon physiological action.
As early as 1903, Vongerichten and Miiller? found
that a-chlorocodide entered into reaction with
piperidine to yield a dibasic compound in which
the piperidino group was assumed to have taken
the place of the chlorine atom of a-chlorocodide.
Some years later, Wieland and Kappelmeier*
carried out the parallel reaction between a-chloro-
morphide and diethylamine (diethylaminomor-
phide), as did von Braun and Kindler® with a-
chlorocodide and dimethylamine and diethyl-
amine.

As is now well known, replacement of the halo-
gen atom in the halogenomorphides or halogeno-
codides by other groups may involve both con-
figurational and positional changes, as exemplified
in the hydrolysis of these halogeno compounds to
a-, §- and vy-isomorphines, or to the corresponding
codeine isomers. Before significant conclusions
concerning structure and physiological action can
be drawn, it is therefore necessary to scrutinize
the structural evidence for any derivative originat-
ing from replacement of a halogen atom (or per-
haps other groups) in ring III of the morphine
series.

There exist, to our knowledge, no distinctive
physical or chemical criteria that may be applied
to the determination of the configuration of groups
at C-6 or C-8 relative to any arbitrarily chosen
standard. We have, in the past, classified cer-
tain derivatives as having the codeine or isoco-
deine, the pseudocodeine or allopseudocodeine
configuration, on the basis of similarities in phar-

(1) The work reported in this paper is part of a unification of ef-
fort by a number of agencies having responsibility for the solution
of the problem of drug addiction. The organizations taking part
are: The Rockefeller Foundation, the National Research Council,
the U. S, Public Health Service, the U. S. Bureau of Narcotics, the
University of Virginia and the University of Michigan. Publication
authorized by the Surgeon General, U. 8. Public Health Service.

(2) Mallinckrodt Fellow in Alkaloid Chemistry 1934~1935.
Present address Jackson Laboratory, E. I. du Pont de Nemours and
Co., Wilmington, Del.

(3) Vongerichten and Miiller, Ber., 36, 1590 (1903),

(4) Wieland and Kappelmeier, A»n#., 382, 306 (1911).

(5) Von Braun and Kindler, Ber., 49, 2655 (1916).

macological action,® with full realization, however,
of the limitations and weaknesses of such deduc-
tions. In respect to positional differences, be-
tween the unsaturated 6- and 8-substituted types,
we possess, in catalytic hydrogenation, a deter-
minative method that has been in agreement with
so many compounds of proved structure that it
probably may be considered reliable as far as the
morphine series is concerned. Namely, for all
those derivatives having the substituent (or hy-
drogen) in the 8-position, and a double bond at the
6,7-position, the usual course taken by hydrogena-
tion results in opening the oxygen bridge simul-
taneously with, or before, saturation of the double
bond. The derivatives with the 6-substituent
(halogen excepted) and the 7,8-double bond un-
dergo hydrogenation normally, without involving
the oxygen bridge.
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As would be expected from observations al-
ready reported in the thiocodide and other series,
two of the examples cited, reactions of a-chloroco-
dide with piperidine and of a-chloromorphide with
diethylamine, result, respectively, in 8-piperidoco-
dide and 8-diethylaminomorphide. There can
be little doubt that the dimethylaminocodide of
von Braun and Kindler also carries the new basic
group in the 8-position. The reaction product
from a-chlorocodide and piperidine, 8-piperidoco-
dide, under the ordinary conditions of hydrogena-
tion, takes up two moles of hydrogen, to give the
tetrahydro derivative, in which not only has the
alicyclic double bond been saturated, but the

(6) “Studies on Drug Addiction,” Supplement No. 138 to the
Public Health Reports, Washington, 1938, p. 15. Lutz and Small.
“Reduction Studies in the Morphine Series,” IX, J. Org. Chem.. n
press.
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cyclic ether group been opened reductively as
well. As with other examples of 6,7-unsaturated
morphine types,” 8-piperidocodide, under special
hydrogenation conditions, can be converted in
part to the non-phenolic ‘“‘normal’’ dihydro de-
rivative. The latter, no longer possessing the
pseudocodeine type of unsaturated system, is in-
different toward further reduction.

By the reaction of a-chloromorphide with piperi-
dine, the analogous 8-piperidomorphide is ob-
tained, whose relationship to the known 8-piperi-
docodide can be shown by methylation. 8-Piperi-
domorphide, like its methyl ether, absorbs two
moles of hydrogen readily, to yield the correspond-
ing diphenolic tetrahydro derivative. Although
reduction of the hydrochloride in glacial acetic
acid resulted in diminished hydrogen absorption,
the desired dihydro derivative was not isolated in
pure form.

We have verified the Wieland and Kappel-
meier reaction of diethylamine with a-chloromor-
phide, to form a diethylaminomorphide, but be-
cause of the more favorable solubility of the co-
dides, and their greater stability toward oxidation,
turned our attention to the 8-diethylaminocodide
of von Braun and Kindler. As a pseudocodeine
type, this undergoes reduction with additon of
two moles of hydrogen, to give tetrahydro-8-di-
ethylaminocodide, so that the 8-position for the
basic group seems assured.

a-Chlorocodide also reacts with liquid ammonia
at about 50°, with substitution of an amino group
at the 8-position and loss of the 6-halogen atom.
8-Aminocodide, as a primary amine, undergoes
acetylation readily with cold acetic anhydride to
yield 8-diacetylaminocodide. 8-Aminocodide be-
haves in a typical way toward catalytic reduction.
As hydrochloride, in glacial acetic acid, it can be
reduced to a mnon-phenolic dihydro derivative.
As base, in alcohol, on the other hand, it takes up
two moles of hydrogen, giving the phenolic tetra-
hydro-8-aminocodide.

All of the products that we have examined de-
rived from amination of a-chloromorphide or a-
chlorocodide, appear to have resulted from an
a,v-shift, and carry the basic group in the 8-posi-
tion. The halogeno compounds of the morphine
series that are generally believed to carry the
halogen atom at the 8-position, namely, bromo-

(7) Small and co-workers, THi1S JournaL, 54, 4715 (1932);
66, 2466 (1934); 67, 364 (1935); &6, 1928 (1934); B87, 361 (1935);
J. Org. Chem., 1, 194 (1936); THis JournaL, 87, 2651 (1935); B8,
2874 (1933).

THE AMINOMORPHIDES AND AMINOCODIDES

2187

codide and bromomorphide, and g-chlorocodide
and B-chloromorphide, seem to react with amino
compounds with the reverse a,y-shift, to yield the
B-amino derivatives. Bromomorphide and piperi-
dine, at 100°, give 6-piperidomorphide. We be-
lieve the assignment of the 6-position to the sub-
stituent to be justified from the fact that the com-
pound cannot be induced to take up more than
one mole of hydrogen, and yields only a dihydro de-
rivative. 6-Piperidomorphide undergoes methyl-
ation to give 6-piperidocodide, a compound that
also results from the action of piperidine with
either bromocodide or B-chlorocodide. 6-Piperi-
docodide likewise is saturated by addition of one
mole of hydrogen, although the reduction product
was so difficult to purify that analytical data can-
not be advanced.

The identity of the amination products from
bromocodide and B-chlorocodide lends additional
support to the conception that both of these com-
pounds carry the halogen atom in the 8-position.
It is remarkable that while the reactions of the a-
halogeno types, and of B-chlorocodide and bromo-
codide, with piperidine seemed to proceed with
equal facility, bromocodide was regained quite
unchanged from attempted reaction with liquid
ammonia. 6-Aminocodide will perhaps be ob-
tained when facilities for working at higher tem-
peratures and pressures are available. The fail-
ure with bromocodide is the more unexpected in
view of the fact that the bromo base seems to en-
ter into replacement reactions with hydriodic acid
and with mercaptans as readily as does a-chloro-
codide, in contrast to the inactive $-chloro series.

The aminocodides and aminomorphides are
outstanding exceptions to the general rule that re-
placement of the alcoholic hydroxyl of the mor-
phine types by other groups leads to increased
physiological activity. Introduction of the basic
group usually reduced toxicity, and greatly de-
creased analgesic action.® We have observed
that the substitution of a basic group in the aro-
matic ring of morphine (2-aminomorphine*®) also
results in a great diminution of physiological ac-
uon. The intramolecular acidic and basic re-
lationship in the morphine types appears to be
intimately associated with biological effect.

Experimental
8-Diethylaminomorphide.—This base was prepared es-
sentially according to the procedure of Wieland and Kap-

(8) ‘“‘Studies on Drug Addiction,” pp. 21, 24,
(9) Ochiai and Nakamura, Ber., 72, 684 (1939).
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pelmeier. After three sublimations in a high vacuum, it
had the melting point 201-204° (evac. tube) and («)2!D
+49.1° (methanol, ¢, 0.87) (W. and K. observed the melt-
ing point 203°).

Anal. Caled. for ClezsNzon
8.1.

On treatment with diazomethane it yielded 8-diethyl-
aminocodide. 8-Diethylaminomorphide dihydriodide was
prepared in the usual way and purified from water; m. p.

N, 82. Found: N,

87-93° (evac. tube), (a)®p +2.6° (water, ¢, 0.38). The
salt appears to be a sesquihydrate.

Anal. Caled. for CleaoIzNzoz + 15H20 I, 408,
H,0,4.3. Found: I,41.1; H:0,4.6.

The diperchlorate was crystallized fromt water, m. p.
114-116° (evac. tube), (a)®p +4.4° (water, ¢, 0.91).

Anal. Caled. for CyHj3ClN20Oy: Cl, 13.1. Found:
Cl, 13.5.

8-Piperidomorphide.—Ten grams of «-chloromorphide
with 10 g. of piperidine was heated in an evacuated sealed
tube at 100° for thirty minutes. The product was dis-
solved in 3 N hydrochloric acid, precipitated with excess of
sodium carbonate and the precipitate extracted into ether.
The yield of crystalline product was 9.2 g. It was purified
from alcohol and sublimed in a high vacuum at 200°; m. p.
222-224° (evac. tube), (a)?D +28.7° (methanol, ¢, 1.15).

Anal, Caled. for CeHusN0s: C, 74.9; H, 8.0; N, 7.9.
Found: C,74.9; H, 7.8; N, 8.2.

The dihydriodide was prepared in 109, acetic acid with
potassium iodide, redissolved in dilute acetic acid and
again precipitated with potassium iodide. It was purified
from water and had ()2 +14.9° (water, ¢, 0.37), m. p.
208-214° (evac. tube).

Anal. Caled. for CapHjl,N2Os:
42.3.

The monomethiodide was prepared in methanol solution,
and purified from water; m. p. 243-245° (evac. tube),
(e)?D +23.7° (50 vol. 9, alcohol, ¢, 1.14).

Anal. Calced. for CzaHallNzozl I, 26.4.
25.8.

Tetrahydro-8-piperidomorphide.—Two grams of 8&-
piperidomorphide in 30 cc. of 59, acetic acid with 50 mg.
of platinum oxide absorbed two moles of hydrogen rapidly.
The new base was isolated with sodium carbonate and
ether and was sublimed three times in a high vacuum.
It had the m. p. 270-280° (evac. tube, dec.) and (a)%*D
+45.1° (109, acetic acid, ¢, 0.63). The ferric chloride
test was moss-green, No crystalline salts could be ob-

I, 41.7. Found: I,

Found: I,

tained.
A‘Vldl. Calcd. for szHazNzOzl C, 741, H, 90, N,
7.9. Found: C, 73.8; H, 89; N, 8.1.

Acetylation with acetic anhydride resulted in a base of
m. p. 172-178°.

8-Diethylaminocodide.—This compound, prepared ac-
cording to von Braun and Kindler and sublimed three times
in a high vacuum, had the m. p. 101-103° (von B. and K.,
102°) and (a)?*p +42.6° (methanol, ¢, 1.0). The same
compound was obtained from the methylation of the &-
diethylaminomorphide described above.

The diperchlorate was prepared in dilute perchloric
acid in the presence of a little alcohol, and purified from
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water or alcohol;
180.5-183°.

Anal. Caled. for CsHzpClLN2Ojo:
Cl, 12.7.

The dihydriodide was prepared in the usual way and
recrystallized from water or alcohol to constant rotation,
(a)?p +22.9° (absolute alcohol, ¢, 0.39); m. p. 179-182°.

Anal. Caled. for CypHgploN2O.: I, 41.6. Found: 1,
41.0, 42.3.

Tetrahydro-8-diethylaminocodide.—Two grams of 8-
diethylaminocodide in 50 cc. of ethanol with 80 mg. of
platinum oxide absorbed two moles of hydrogen in five
hours. The residue from evaporation of the alcohol was
washed with a little cold ether. This material melted at
116-119° with gas evolution and was probably hydrated.
It was sublimed four times in a high vacuum at 130°;
m. p. 154-157°, rotation constant at («)®p —+31.5°
(methanol, ¢, 0.75).

Anal. Caled. for C,HuN,O,: C,73.7; H, 9.6, Found:
C,73.6; H,9.5.

The monoperchlorate was prepared in dilute perchloric
acid and crystallized by cooling the solution after addition
of a drop of alcohol. It was purified from water, («)?®D
+18.3° (water, ¢, 0.30); m. p. 234-238° (evac. tube).

Anal. Caled. for CpH3CIN:Og: Cl, 7.7, Found: ClI,
8.0.

8-Piperidocodide.—This base, prepared according to
Vongerichten and Miiller, was purified from methanol
and had the m, p. 116-117° (V. and M. observed m. p.
118°). After four sublimations in a high vacuum, the
rotation was constant, («)??p +25.8° (methanol, ¢, 0.89).
The same base was obtained by methylation of 8-piperido-
morphide with diazomethane.

Anal. Caled. for Cp3HoN20:: N, 7.7. Found: N, 7.7.

The di-acid sulfate dihydrate was prepared by dissolving
the base in 109, sulfuric acid, from which the salt crys-
tallized immediately. Tt was crystallized twice from 109,
sulfuric acid and twice from alcohol, («)®p +19.8°
(water, ¢, 1.46); m.p.161-163.5° (evac. tube).

Anal. Caled. for CzaHasNzOzSZ = C23H3002N2‘2H2804'
2H,0: SO 32.1; H,0, 6.0. Found: SO, 32.5; H,0, 5.4.

The monohydriodide was prepared in the usual way and
purified from water, It has («)?p +13.3° (water, ¢,
0.337); m. p. 234-237° (corr., evac. tube).

Anal. Caled. for CzaHalINzozi I, 25.7.
27.3.

A homogeneous salt is very difficult to obtain. Other
preparations consisted mostly of the dihydriodide (Calcd.:
1, 40.8. Found: I, 38.4, 38.6).

For the monomethiodide of V. and M. we observed the
value (a)®»p +22.0° (water, ¢, 0.86).

The diperchlorate, purified from water, has the m. p.
181-183° and (e)?*p +13.2° (50 vol. % alcohol, ¢, 1.02).

Anal. Caled. for CyHzpCLN:Ow: Cl, 12.5. Found:
Cl, 12.3.

Tetrahydro-8-piperidocodide.—A solution of 2 g. of
8-piperidocodide in 60 cc. of ethanol with 50 mg. of plati-
num oxide absorbed 2 moles of hydrogen rapidly. The
residue from evaporation of the alcohol was washed with

(a)p +3.3° (water, ¢, 0.92), m. p.

Cl, 12.8. Found:

Found: I,
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a little cold ether, and the crystals sublimed twice in a
high vacuum; m. p. unsharp at about 125°, rotation con-
stant at (@)®Dp +36.7° (methanol, ¢, 1.07); ferric chloride
test, deep emerald-green.

Anal. Caled. for CpHuN,Os: C, 74.5;
7.6, Found: C,74.7; H,9.1;, N, 7.5.

Dihydro-8-piperidocodide.—Three grams of the amor-
phous powdery hydrochloride, obtained by treating an
ethereal solution of 8-piperidocodide with ethereal hydro-
gen chloride, was dissolved in 50 cc. of glacial acetic acid
and hydrogenated in the presence of 150 mg. of platinum
oxide. The absorption of hydrogen stopped at 1.6 moles.
The filtered solution was diluted with an equal volume of
water, made alkaline with ammonia, and the precipitate
extracted into ether, The crystalline residue from evapo-
ration of the ether was recrystallized from alcohol, yield
0.95 g., m. p. 164-167°. Two crystallizations from alcohol
and two sublimations in a high vacuum yielded a product
of melting point 167-169°, («)2p —1.2° (methanol, ¢
1.68). The ferric chloride test was negative.

Anal. Caled. for CzaHazNzOzf C, 749,
7.6. Found: C, 75.0; H, 9.1; N, 8.0.

From the alcohol mother liquors, 0.46 g. of pure tetra-
hydro-8-piperidocodide could be isolated.

8-Aminocodide.—Ten grams of a-chlorocodide in 180 g.
of liquid ammonia was held at 50° for twenty-four hours.
After excess ammonia had evaporated, the residue was
dissolved in dilute hydrochloric acid, and the base was
precipitated with sodium hydroxide and brought into
ether. The amorphous product was dissolved in warm
alcohol and the crystalline base precipitated by slow addi-
tion of ether. It was converted to the hydrochloride with
alcoholic hydrogen chloride, yield 11 g.1 A solution of
the hydrochloride was treated with alkali and extracted
rapidly with a large volume of ether. The ether solution
quickly deposited star-shaped crystalline aggregates of the
base. It was recrystallized from ether and sublimed in a
high vacuum at 130°. It has the melting point 128.5-
129°, (a)?'p —79.2° (alcohol, ¢, 0.48).

Anal. Caled. for CisH»N-O,: C, 724; H, 7.4; N, 94.
Found: C,72.3; H,7.4; N, 0.8.

The dihydrochloride, purified from 959, alcohol, has the
melting point 200-305° (corr., evac. tube) and («)?‘D
—40.7° (water, ¢, 0.88).

Anal. Caled. for C;3Hs:CLN,O, + H,O: Cl, 18.2; H,0,
4.6. Found: Cl, 18.2; H,0, 3.6.

8-Diacetylaminocodide was prepared by allowing 0.5 g.
of 8-aminocodide in § cc. of acetic anhydride to react for
cighteen hours at room temperature. Neutralization
with sodium carbonate yielded 0.6 g. of crystalline base,
which was purified from ethyl acetate. It crystallizes with
a molecule of ethyl acetate, which could not be determined
directly because of the tendency of the base to sublime;
the m. p. is 218-220° (decomp.); in an evacuated tube,
165-175°, solidifying and remelting at 205°; (a)2%D
—83.1° (alcohol, ¢, 1.04).

Anal. Calced. for CosHypN,Og: C, 66.4; H, 7.3. Found:
C, 66.5, 66.4; H, 7.0, 7.1.

H, 9.3; N,

H, 88; N,

(10) We are indebted to Dr. B. F. Faris, Experimental Station of
E. I. du Pont de Nemours and Co., for this preparation.
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Tetrahydro-8-aminocodide.—A solution of 8-amino-
codide in methanol, with platinum oxide, absorbed two
moles of hydrogen in fifteen minutes. The base could not
be obtained crystalline from solvents, but sublimed onto a
cold finger in a high vacuum at 130° in large white crystals;
m. p. 138.5-140°, («)?p —9.7° (alcohol, ¢, 1.13). Tt is
soluble in alkali; ferric chloride test, intense blue-green.

Anal. Caled. for CigsH%N,O02: C, 71.5; H, 8.7. Found:
C, 71.7; H, 8.6. )

The dihydrochloride was prepared with alcoholic hy-
drogen chloride and purified from absolute alcohol;
(@)?*p +6.6° (water, ¢, 0.91).

Anal. Caled. for CisHyClLN0,: Cl, 18.9. Found: Cl,
18.2.

Dihydro-8-aminocodide.—A suspension of 2.3 g. of 8-
aminocodide dihydrochloride in 20 cc. of glacial acetic
acid with 50 mg. of platinum oxide absorbed about 1.7
moles of hydrogen in thirty minutes. The product was
precipitated with excess dilute sodium hydroxide, brought
into ether, and the ethereal solution was extracted several
times with dilute alkali. The dihydro compound could
not be obtained crystalline, and was distilled twice in a
high vacuum at 170°. It consisted of a colorless, glassy
solid having («)?'p —28.7° (alcohol, ¢, 1.08). The base
is so soluble in water (like 8-aminocodide itself) that the
absence of a phenolic group cannot be demonstrated with
alkali. It gives a faint green ferric chloride test, and may
contain a little of the tetrahydro derivative.

Anal. Caled. for CisH,N20;: C, 71.9; H, 8.0. Found:
C,71.7; H, 8.0.

The dihydrochloride, prepared with alcoholic hydrogen
chloride and purified from a mixture of 1 part of absolute
alcohol with 2 parts of 959, alcohol, has the m. p. 274-277°
(evac. tube) and («)2p —14.7° (water, ¢, 1.08).

Anal. Caled. for CisHypClLN20» + H,O: Cl, 18.1;
H,0, 4.6. Found: Cl, 17.8; H:O0, 4.6.

6-Piperidomorphide.-——A mixture of 20 g. of bromo-
morphide and 20 g. of piperidine in a sealed evacuated tube
was heated for thirty minutes in the boiling water-bath,
The product was dissolved in 3 N hydrochloric acid, from
which the base was precipitated with sodium carbonate
and extracted into ether. The crystalline residue from
the ether had the melting point 213-215°, yield 14.6 g.
It was crystallized from ethyl acetate and sublimed four
times in a high vacuum at 200°; m. p. 216-217° (evac.
tube), (a)?®p —234.8° (methanol, ¢, 0.871). No other
crystalline product could be isolated from the reaction.

Anal. Caled. for C22HyusN,O,: C, 74.9; H, 8.0; N, 7.9.
Found: C, 75.2; H, 8.0; N, 8.2.

By methylation with diazomethane, 6-piperidomorphide
was converted to 6-piperidocodide. )

The methiodide was prepared in methanol, and separated
crystalline when absolute ether was added cautiously.
It crystallized as long needles from water; m. p. 236-241°
(corr., evac. tube), («)?p —145.8° (50 vol. %, alcohol, ¢,
1.05).

Anal. Caled. for ClealINzoz:
Found: C, 54.8, 54.3; H, 6.3, 6.2.

Dihydro-6-piperidomorphide.—A solution of 5 g. of
6-piperidomorphide in 80 cc. of ethanol with 0.2 g. of plat-

C, 536; H, 6.6.



2190

inum oxide absorbed 1 mole of hydrogen in twenty-two
hours. After removal of the alcohol under diminished
pressure, the oily residue was crystallized by addition of
ether; yield 3.6 g., m. p. 203-210°, After four crystalliza-
tions from ethyl acetate it had the m. p. 215-217° and
(a)?D —155.9° (methanol, ¢, 0.76).

Anal. Caled. for CuHyN,O.: C, 74.6; H, 8.5; N, 7.9.
Found: C, 74.2; H, 8.8; N, 7.8.

6-Piperidocodide.—A mixture of 10 g. of bromocodide
and 10 g. of piperidine in an evacuated sealed tube was
heated in the boiling water-bath for forty-five minutes.
The product was dissolved in acid, precipitated with so-
dium carbonate, and extracted into ether. The residue
from the ether was again put through this procedure to
remove piperidine. The oily product (10 g.) was treated
with 6 cc. of 609, perchloric acid and diluted with 75 cc.
of water, warming into solution. When the solution cooled,
oily material began to separate, and was brought just into
solution with alcohol. After twelve hours, the solution
had deposited 6.5 g. of crystalline diperchlorate, which was
purified from water to constant rotation («)?’p —113.4°
(water, ¢, 0.44); m. p. 172-175°.

Anal. Caled. for CyH,CLNOjo:
Cl, 12.1.

The perchlorate was converted to the base, extracted
with ether, and the residue from the ether was washed with
cold 30-60° ligroin. The base was sublimed four timesina
high vacuum at 130° (to constant rotation); melting point,
75-80°, ()®D —233.9° (methanol, ¢, 0.87).

Anal. Caled. for CyiHaN20,: C, 754; H, 82; N,
7.6, Found: C, 75.1; H, 82; N, 7.6.

Cl, 12.5. Found:
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The same base and perchlorate were obtained by treat-
ment of B-piperidomorphide with diazomethane, likewise
by heating B-chlorocodide with piperidine for six hours at
130°. Hydrogenation of 6-piperidocodide resulted in ab-
sorption of 1 mole of hydrogen, but the product was a
viscous liquid from which no crystalline derivatives could
be prepared. A similar substance was obtained when
dihydro-6-piperidomorphide was methylated with diazo-
methane,

Treatment of 50 g. of bromocodide with liquid ammonia
at 50° for twenty-four hours resulted in recovery of 40 g. of
unchanged material. No halogen-free product could be
isolated.

Summary

The reaction of a-chloromorphide and a-chloro-
codide with secondary amines or ammonia pro-
ceeds with a rearrangement such that the new
basic groups appear at the 8-position. The mor-
phine derivatives that are believed to have the
halogen atom in the 8-position, as bromomorphide,
bromocodide, and g-chlorocodide, react with a re-
arrangement in the reverse sense, to give 6-amino-
morphide and 6-aminocodide derivatives. The
introduction of basic groups into the morphine or
codeine molecule results in a considerable diminu-
tion of physiological action, especially analgesic
effect.
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Studies on Lignin and Related Compounds.

XLI. The Detection, Isolation and

Estimation of the Syringyl Radical in Plant Products®

By M. J. HUNTER AND HAROLD HIBBERT

The syringyl group was first identified in natu-
ral products as a unit in the glucoside, syringin,?
and later in the anthocyanidin, malvin chloride.?
Although its presence in hard wood lignin oc-
casionally had been inferred from indirect evi-
dence of various kinds,* the first isolation of sy-
ringyl components from this source was accom-

(1) From a thesis submitted to the Faculty of Graduate Studies
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plished in these Laboratories.® More recently, it
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