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Institute of Organic Chemistry
L. Kossuth University, Debrecen 10, Hungary

*Central Chemical Research Institute
Hungarian Academy of Sciences, Budapest, Hungary
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The Beckmann Rearrangement of dihydrocodeinone oxime

(Ib) gave C-seco-aldehydonitrilel (I1). In 1970, one of u32
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obtained a non-homogeneous amorphous product on treatment of
Ib with polyphosphoric acid. Thils was shown to contain a
component of lactam character by its IR spectrum.

Upon careful reexamination of this reaction, we have
isolated from the amorphous substance a homogeneous crystal-
line compound, which on the basis of 1ts IR and NMR spectra
was determined to be C-homo-6-azadihydrocodeine-6a-one (III).
On the other hand, the Schmidt reactlion of dihydrocodeinone
(Ia) produced the isomeric lactam, the structure of which
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was assigned by IR and NMR spectroscopy to be C-homo-6a-aza-

dihydrocodeinone (IVa). Similarly, the Schmidt reaction of

i R NH
<N )
HiIC-NL—Ye & © c- D
3 ‘ EO H3 5 ~0
@ NaN3, PPA
OR' OR'
la:R=H, R=CH3 IVa: R=H, R=CH3
Ic:R=R=H IVb: R=R=H
1d:R=OHR=CH3 IVe:R=0H, R'=CHj

dihydromorphinone (Ic) and li4-hydroxy-dihydrocodeinone (Id)
also gave the corresponding lactams IVb and IVec respectively.
Methylation of IVb with methyl E_—toluenesulfonate2 gave IVa,
Since the structure of III indicates that the configu-~
ration of dihydrocodeinone oxime is as shown, ring expansion
occurs with cleavage of the 05-06 bond. In order to rational-
ize the formation of the main products of the Schmidt reaction
of IVa-c, we consider that the diazoimine intermediate assumes
a position under the plane of the C ring, this geometry being
determined by interaction with the oxygen atom of the ether

in the dihydrofuran ring E. In order to verify thils hypoth-

Va:R=H, R=CHj
Vb:R=R'=H
VC:R=0H, R=CH3
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esls, the Schmidt reaction of dihydrothebainone with opened
ether bridge (VI), was studied. As expected, the product was
the C-homo-6-aza-6a-ketone (VII), identical to the compound
previously obtained from the Beckmann rearrangement of dlhydro-

thebalnone oxime.2

0 Fbc yﬂﬂh“
H C
Schmidt @
OCH3
VL Vil
EXPERIMENTALS

C-Homo-6-~azadihydrocodeine-ba-one (III). - It was prepared

as previously described.2 The resulting amorphous product was
crystallized twice from benzene-petroleum ether to give 0.75 g.
(24%) of colorless solid, mp. 188-190°; [a]D = -264,9° (0.268,
chloroform).

Ret 0.710 (chloroform:methanol = 9.5:0,5; Eastman Chromagram
No. 6062, A1203).

Rf: 0.509 (chloroform:acetone:methanol = 4:2:0.5; Eastman
Chromagram No. 6062, A1203). The developing agent was lodine.

NMR: C.H 5.26 pp,. M-H 7.36 ppm, 8-8.5 Hz. N-H (d)

5 5 .nH
exchangeable with D,0, CS—H (d) changes to a singlet upon

exchange with D20.

C-Homo-6a-azadihydrocodeinone (IVa). - One gram (0.0033 mole)

of dihydrocodelnone was heated in 300 g. of polyphosphoric
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acid in the presence of 0.3 g. sodium azide (0.0046 mole) at
65° for 10 hrs. The reaction mixture was then poured on ice
water, basified with conc. ammonium hydroxide and extracted
with three 30 ml. portions of chloroform. The combined

organic extracts were washed with two 10 ml. portions of water,
dried over magnesium sulfate and evaporated to dryness. Re-
crystallizatlion from benzene-petroleum ether yielded 0.55 g.

(52%), mp. 179-180°; [aly = -177.7° (0.45, chloroform).

Anal. Caled. for ClBH 03N2: N, 8.91. PFound: N, 9.33.

22
MW: 314; MwW: 314 (mass. spec.)

R (under conditions given for III) 0.654 and 0.437, resp.

x
The NMR spectrum showed the NH around § 6.9 as a multiplet.

On addition of D20, or irradiation of the NH, the doublet of
05—H at 8 4.87 changed into singlet and the multiplet struc-
ture appearing at 2.75 ppm changed also. Upon irradiation of
the CS-H signal, the NH resonance changed to a triplet. The
sum of the coupling constants (14 Hz) indicates that the two
protons causing the triplet structure occupy vicinal positions
with respect to the NH group. The chemical shift of these two
protons (8§ 2.75) corresponds to values characteristic of the
CH2 adjacent to an amide NH. The splitting of the C.-H

5
doublet is about 1.8 Hz.

IR: 3210, 3100 cm™' amide (NH), amide I 1678 cm >, amide III

1292 em L.

C-Homo-6a-azadihydromorphinone (IVb). - Prepared as described

for IVa from 5.0 g. of dihydromorphinone, but the extraction

was performed with a 2:1 chloroform-ethancl mixture; yleld:
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2.1 g. (40%), mp. 235-236° from acetone; [a]D = -189.8° (0.474,

abs. ethanol).

Anal. Caled. for 017H2003N2: N, 9.33. Found: N, 9.87.

Methylation2 gave a product which is identical to IVa.

C-Homo-b6a-aza-1ld-hydrox-dihydrocodeinone (IVe). - lU-Hydroxy-

dihydrocodeinone 5.5 g. (0.0175 mole) was dissolved in 165 g.
of polyphosperic acid at 65° and allowed to stand for 10 hrs.
at 65° in the presence of 1.65 g. (0.025 mole) of sodium
azide. The mixture was stirred for 2 hrs. poured into 400 ml.
of ice water basified with conc, ammonium hydroxide and ex-
tracted with three 150 ml., portions of chloroform. The com-
bined extracts were washed with two 30 ml. portions of water,
dried over magneslum sulfate and evaporated to give 2.53 g.
of an oil which when rubbed with 10 ml. of hot benzene
vielded 1.37 g. (23.4%) of crystals, mp. 215°, homogeneous by
thin layer chromatography benzene-methanol = 8:2; silica

gel-G; Dragendorff. [a]D = -196° (0.51, chloroform).

Anal. Calcd. for C,gH,,N,0;: N, 8.48. Found: N, 8.05.

NMR: C.H doublet at 6 4.82, J 1.9 Hz.

5 5,NH

C-Homo-6-aza-dihydrothebaine-6a-on (VII). - Obtained from

dihydrothebainone oxime,2 crystallized from benzene-petroleum
ether.
[a]D = +20.8° (0.42, chloroform), mp., IR, NMR spectra
identical with the literature values.2

It was also prepared from 1.0 g. 0.00317 mole of dihydro-

thebalnone by heating in 30 g. of polyphosphoric acid with
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0.3 g. (0.00461 mole) of sodium azide as described for IVa.
Crystallization from abs. ether yielded 160 ml. (16%) of
product whose mp., optical rotation, IR, NMR are i1dentical

with those of the product obtained by the first procedure.
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