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Preparation of 7H-Dibenzo[de,g] quinol-7-ones (*7-Oxoaporphines”) (1)
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In the course of a continuing study, it was desired to
convert a number of alkoxylated aporphines 1 into 7-
oxoaporphine systems 2. Cava and Dalton (2) have con-

1 2
12 11 1-diecthoxy: R = CH; 2a 10,11-diethoxy
16 1.2-dimethoxy; R - benzyl 2b |,2-dimethoxy
1c 9,10-dimethoxy; R = CH, 2c¢ 9,10-dimethoxy
1d 23-dimethoxy; R = CH, 2d 2.3-dimethoxy

1e no substituents; R = CH, 2e no substituents

verted noraporphines (1; R = H) into 7-oxoaporphines by
air oxidation; this procedure, when applied to N-alkyl-
aporphines in the present study, resulted in essentially
quantitative recovery of starting material. Tomita, et al
(3) reported conversion of a short series of alkoxylated
aporphines to 2 with Sarrett’s reagent (chromium trioxide
in pyridine). In those instances where a yield was re-
ported, it was of the order of 10%. Attempts to utilize
the Tomita procedure in this laboratory resulted in occa-
sional trace (1%) yields of impure products, and gave
extremely erratic results. The method could not be
adapted to gram-scale preparative reaggons. A disadvan-
tage in the procedure was the difficulty in attaining com-
plete removal of pyridine from the crude reaction mixture
prior to the column chromatographic treatment which
was essential for isolation of the products. Traces of
pyridine hindered the chromatographic separation,

Taylor (4) oxidized 6,7-methylenedioxy-1-benzyl-3,4-
dihydroisoquinoline to 6,7-methylenedioxy-1-benzoyl-3,4-
dihydroisoquinoline with chromium trioxide in glacial
acetic acid (Fieser’s reagent). The isoquinoline nucleus
was reported not to have been aromatized in the reaction.
Application of the Taylor procedure to a variety of
aporphines (1a-e) permitted isolation of pure 7-oxo-
aporphines (2a-e) in yields of the order of 10%. Some of

these products (as indicated in Table I) are new chemical
entities. The method is illustrated in some detail for one
oxidation.

While the Tomita method (3) seems adequate for very
small-scale reactions, such that, as performed by Smith
and Sood (5), the product is isolated by preparative thin
layer chromatography, the acetic acid method seems to be
superior for gram-size lots. In addition, the chromium
trioxide-acetic acid reactions are cleaner and the workup
is much less tedious than those with pyridine.

Infrared and nuclear magnetic resonance spectra for the
7-oxoaporphine products were consistent with the pro-
posed structures. A mass spectrum of compound 2a
indicated a parent ion of molecular weight 319, corres-
ponding to C,oH,; 7NO3, the proposed molecular formula.
One of the alkoxylated aporphines utilized in this study
(1d) has not been previously reported in the literature;
it was prepared by variation of literature procedures, and
will be the subject of a future communication.

EXPERIMENTAL

Melting points were determined in open glass capillaries on a
Thomas-Hoover Uni-Melt apparatus, and are corrected. Infrared
spectra were recorded with Beckman IR-5A and IR-10 instruments,
and nuclear magnetic resonance spectra were recorded on a Varian
Associates T-60 instrument. Elemental analyses were performed
by the Microanalytical Service, College of Pharmacy, The Univer-
sity of lowa. The mass spectrum was obtained from the Mass
Spectrometry Center, Purdue University.

10,11-Diethoxybenzo[de, g ] quinolin-7-one ( 2a).

A mixture of 31 g.(0.0947 mole) of 10,11-diethoxyaporphine
(prepared by treatment of the hydrochloride salt of 1a with excess
concentrated ammonium hydroxide), 31 g. (0.31 mole) of chrom-
ium trioxide, and 310 ml. of glacial acetic acid was gently warmed
on a steam bath for 1-4 minutes, until a vigorous exothermic
reaction was initiated. The reaction mixture was removed from
the steam bath and was permitted to stand at room temperature
for 23 hours. The internal temperature of the mixture rose to
119° before subsiding. The dark reaction mixture was diluted
with 500 ml. of water and after chilling, the mixture was filtered
and the dark yellow solid which was collected was reserved. The
filtrate was extracted with 500 ml. of chloroform. The reserved
solid was dissolved in the chloroform extract and this solution
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TABLE 1
Oxoaporphines
Starting Analysis
Compound Substituents Material Formula Calculated Found
. C, 75.20 C, 75.44
2a 10,1 1 diethoxy 1a 10 175-178 (a) Cy0H7NO; H, 5.36 H, 5.39
N, 4.41 N, 4.35
: o C, 74.20 C, 74.00
o] 1,2-dimethoxy Th(e) 5 213-216.5 C1gH;3NO3 H, 4.50 H, 441
(decompose) (a,b) N, 4.83 N, 4.65
. C, 74.20 C, 74.15
2c 9,10-dimethoxy 1c(f) 9 255-256 (d) C18H;3NO; H, 4.50 H, 4.50
N, 4.83 N, 4.76
( . C, 74.20 C, 74.55
2 2,3-dimethoxy 1d 9 190-191 (¢) Cy8H;3NO; H, 4.50 H, 4.50
N, 4.83 N, 4.50
C, 83.10 C, 82.80
2e none 1e(g) 6 222-222.5 (a) Cy6H9NO H, 3.92 H, 4.07
N, 6.05 N, 585

(a) From benzene. (b) Literature m.p. 208-210° (3) and 210-211° (11). (c) From methanol-water. (d) From methanol. (e) Prepared
by the method of Vavrek, et al., (9). (f) Prepared by the method of Cannon and Aleem (10). (g) Prepared by the method of Gadamer,

etal., (12).

was washed with two 400 ml. portions of saturated sodium chlo-
ride solution then with two 400 ml. portions of water. The
organic solution was dried over anhydrous potassium carbonate,
filtered, and the filtrate was evaporated under reduced pressure
at room temperature to give a dark oily residue which was
chromatographed on neutral alumina (80-120 mesh) and eluted
with chloroform. A clean yellow band was eluted and was taken
to dryness under reduced pressure (room temperature) to leave
a yellow semisolid which was recrystallized to afford yellow
needles (see Table 1); ir (potassium bromide) 1650 em™! (con-
jugated C=0); nmr (deuteriochloroform) § 1.35-1.65 (sextet, 6H;
C-CH3); 3.93-4.38 (overlapping quartet, 4H; OCH,); 7.10 (d,
IH, Ar-H); 7.35-7.97 (m, 3H, Ar-H); 8.38 (d, 1H, Ar-H); 9.00
(d, |H, Ar-H); and 9.57(q, 1, Ar-H).

An oxime was prepared by refluxing a mixture of 0.2 g.
(0.000626 mole) of 2a, 0.0735 g. (0.00106 mole) of hydroxyl-
amine hydrochloride, 0.0735 g. (0.0005 mole) of potassium car-
bonate, 3.5 ml. of methanol, and 0.3 ml. of water on a steam bath
for 13 hours. The hot solution was filtered and the filtrate was
evaporated under reduced pressure (steam bath) to give a yellow
semi-solid which was recrystallized twice from methanol (char-
coal) to afford 0.182 g. of a fluffy yellow solid, m.p. 173-175°,
Mixture melting point determination of this product and 2a,
162-164°. :

Anal. Calced. for (:20H18N2031 C, 7184-, H, 543, N,838
Found: C, 72.08; H, 5.40; N, 8.20.

di-10,11-Diethoxyaporphine Hydrochloride (1a) Hydrochloride.

This was prepared by a combination of methods of Skaletzky,
et al. (6) and of Cannon, et al. (7). To a stirred suspension of 18 g.
(0.428 mole) of 57% oil suspension of sodium hydride in 500 ml.
of dimethylsulfoxide was added 40 g. (0.13 mole) of apomorphine
hydrochloride, then 60g. (0.299 mole) of ethyl p-toluenesulfonate
in 300 ml. of anhydrous ether was slowly added. The mixture
was stirred for 13 hours and was permitted to stand at room
temperature for 10 hours. After addition of 700 ml. of water to
the reaction mixture, it was extracted with three 800 ml. portions
of ether. The combined extracts were washed with two 700 ml.
portions of water and dried over anhydrous magnesium sulfate.
Filtration and evaporation of the filtrate under reduced pressure
(steam bath) gave an oily residue which was dissolved in 70 ml. of
concentrated hydrochloric acid and 80 ml. of water. This solu-
tion was extracted with three 300 ml. portions of chloroform,
and the combined extracts were dried over anhydrous magnesium
sulfate. Filtration and evaporation of the filtrate under reduced
pressure (steam bath) afforded a semi-solid residue which was
recrystallized from ethanol-ether (charcoal) to give 36.07 g. (94%)
of white needles, m.p. 255-259.5° (decompose), literature (8)
m.p. 250-251°.

Anal. Caled. for C,1H,CINO,: C, 70.08; H, 7.28; N, 3.89.
Found: C,70.09; H, 7.29; N, 3.76.



June 1972

REFERENCES

(1) This work was supported by grant number NS-04349,
National Institute of Neurological Diseases and Stroke.

(2) M, P. Cava and D. R. Dalton, J. Org. Chem., 31, 1281
(1966).

(3) M. Tomita, T.-H. Yang, H. Furukawa, and H.-M. Yang,
Yakugaku Zasshi, 82, 1574 (1962).

(4) W. 1. Taylor, Tetrahedron, 14, 42 (1961).

(5) R. V. Smith and S. P. Sood, J. Pharm. Sci., 60, 1654
1971).

(6) L. L. Skaletzky, B. E. Graham, and J. Szmuszkovicz,

Notes 733

J. Med. Chem., 12,977 (1969).
(7) J. G. Cannon, R. V. Smith, A. Modiri, S. P. Sood, R. ]J.
Borgman, M. A. Aleem, and J. P. Long, ibid., 15, 273 (1972).
(8) A. Modiri, Ph.D. thesis, University of lowa, 1971.
(9) R. ]J. Vavrek, J. G. Cannon, and R. V. Smith, J. Pharm.
Sei., 59, 823 (1970).
(10) J. G. Cannon and M. A. Aleem, J. Heterocyclic Chem.,
8, 305 (1971).
(11) N. Katsui, K. Sato, and N. Takeguchi, Tetrahedron Letters,
6257 (1966).
(12) J. Gadamer, M. Oberlin, and A. Schoeler, Arch. Pharm.,
263, 81 (1925).



