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The report of the tranquilizing effect of 2-piperidino-
methyl-1-tetralone hydrochloride?® suggested the syn-
thesis of the corresponding derivative and related
compounds of 1,2,3,10b-tetrahydrofluoranthen-3-one.
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The 2-piperidinomethyl-, 2-morpholinomethyl-, 2-
dimethylaminowethyl, and 2-diethylaminoniethyl-1,2,-
3,10b-tetrahydrofluoranthen-3-one hydrochlorides (I)
were prepared by a Mannich reaction between 1,2,3,10b-
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then-3-ol which was synthesized from fluoranthen-
3-0l.

2-Piperidinomethyl-1,2 3,10b-tetrahydrofluoranthen-
3-one (I) showed no reserpine-like activity. When
given by stomach tube to CF1 white iice at doses
of 75 and 300 wmg./kg., this compound did mnot
lower the catechol ainine content of the adrenal glands
as measured by the solvent extraction method of Shore
and Olin® Moreover, 1o drooping of the eyelids,
or ptosis, was seen in these mice, whereas animals
treated with catechol amine releasing agents such as
reserpine or guanethidine showed wnmmistakable sigus
of ptosis. Based on these negative results, the remain-
ing compounds were 110t tested.

Experimental®

1,2,3,10b-Tetrahydrofluoranthen-3-one.—This ketone was pre-
pared in a 709 vield from g-9-flnorenylpropionic acid by a modi-
ficaton of the method of Kloetzel and Chubb.? Phosphorus
pentachloride was used to make the acid chloride, and 1,1,2,2-
tetrachloroethane was used as the solvent for the Friedel-
Crafts reaction.
2-Piperidinomethyl-1,2,3,10b-tetrahydrofluoranthen-3-one
Hydrochloride.—1,2,3,10b-Tetrahydrofluoranthen-3-one (11 g.),
piperidine hydrochloride (9.12 g.), and paraformaldehyde (2.24
g.) in isoamyl aleohol (50 ml.) were refluxed under nitrogen for
30 min., poured into 400 ml. of ethyl acetate, and cooled. The
amine hydrochlorides formed were dissolved in hot absolute
ethanol (30 ml.) and treated with a 5-fold volume of acetone.
Cooling gave unchanged piperidine hydrochloride which was
filtered. The filtrate was combined with the first ethyl acetate-

tetrahydrofluoranthen-3-oune, paraformaldehyde, and isoamyl alcohol filtrate and the solvent was removed and gave a
TaBLE |
2-AMINOMETHYL-1,2,3,10b-TETRAHYDROFLUORAN THEN-3-ON ES

Empirieal ~——Carbon, % ~—Hydrogen, %— ~—-Nitrogen, %-—

Amino Yield, % M.p., °C., dec. formula Caled. Found Caled. Found Caled. Found
Piperidino 67 162¢ CyH,:.CINO 74.66 74.13 6.83 6.71 3.95 4.13
Morpholino 16 162-1642? CyH2CINO, 70.88 70.71 6.23 6.14 3.94 3.90
Dimethylaniino 38 184-84 54 C1sHyCINO 72.71 72.68 6.10 6.44 4.47 4.41
Diethylamino 11 161¢ CauHxCINO 73.77 73.86 7.07 6.96 4.09 4.39
0.7 141-41. 52 CuH:CINO 73.77 73.87 7.07 7.09 4.09 4.00

@ The resulting decomposition products melted in the range of 210-230°,

® Recrystallized from absolute ethanol. ¢ Separated from

the alcohol filtrate from the recrystallization of the 161° melting compound. This product was recrystallized from a mixture of ethyl

acetate and absolute ethanol,

the corresponding amine hydrochloride. The yield
is very sensitive to the conditions used. The reaction
with diethylamine hydrochloride was the only one to
yield two products. Shmilar infrared spectra for these
two compounds would suggest that they are racemic
mixtures. The usual by-products forned in a Manuich
reaction were isolated and their structures are being
studied further.
2-Aniino-1,2,3,10b-tetrahydrofluoranthen-3-one  hy-
drochloride (II) was prepared by the catalytic reduction
of 2-oximino-1,2,3,10b-tetrahydrofluoranthen-3-one
(ILI) in the presence of hydrogen chloride. The oxi-
mino compound (III) was prepared by treating 1,2,3,-
10b-tetrahydrofluoranthen-3-one with butyl nitrite and
hydrochloric acid. This reaction proceeded normally
in contrast to that reportedt for 4-phenyltetralone
in which 4-phenyl-2-nitroso-1-naphthol was formed.
The product (III) was different from 2-nitrosofluoran-
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yellow-orange oil. Triturating with ethyl acetate gave a solid
amine hydrochloride (12.0 g.) which, after recrystallizing once
from a mixture of absolute ethanol and acetone and a second tinme
from ethyl acetate and ethanol, gave a sample which decom-
posed at 162° and finally melted at 215-230°.

The ethyl acetate filtrate gave nitrogen-free by-products
of the Mannich reaction which are being studied further.

The remaining 2-aminomethyl-1,2,3,10b-tetrahydrofluoran-
then-3-ones were made by a similar method, differing only in
that the reaction mixture for the diethylamino and dimethyl-
amino derivatives were poured into dry ether. The amine
hydrochlorides were then recrystallized from absolute ethanol.
The morpholino derivative was poured into water, made basic,
and after removal of the morpholine was reprecipitated from
ether with hydrogen chloride. The yields, melting points,
and analyses are given in Table I.

2.0ximino-1,2,3,10b-tetrahydrofiuoranthen-3-one (II).—
1,2,3,10b-Tetrahydrofluoranthen-3-one (11.0 g.) suspended in
unhydrous ether (100 ml.) was treated with a slow stream of
Itydrogen chloride and withh n-butyl nitrite (5.15 g.). The addi-
tion of butyl nitrite required 1 hr. Hydrogen chloride was
passed through for an additional 30 min. and the stirring was
continued for 2 hr. The solid orange-brown product (11.9 g.)
obtained underwent decomposition in the range 162-177°.

(3) P. A, Shore and J. 8. Obin, J. Pharmacol. Exptl. Therap., 132, 295
(1D58).

(6) Melting points are corrected.

(7) M. C. Kloetzel and F. L. Chubb, J. 4m. Ckem. Soc., 72, 150 (1930).
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Recrystallization front n-propyl alcohol did not change the de-
composition range.

Anal. Caled. for CieHaNOs: ) 77.04; H, 4.44: N, 5.02.
Found: C,77.36; H, 4.5t; N, 5.80.

2-Nitrosofluoranthen-3-ol. —Iluoranthen-3-ol% (2.4t g.) in ab-
solute ethanol (50 ml) at 0° was treated with concentrated liy-
drochloric acid (1 ml) and n-butyl nitrite (0.5 g.) in ethanol
(35 ml.). The mixture was stirred at 0° for 1 hr. and heated at
100° for 1.5 hr.  The resulting brown precipitate after fractional
crystallization from absolute ethanol and successive crystal-
lizations from absolnte ethanol and from benzene gave vellow-
orange needles melting at 216° dec.; yield 0.135 g.

Anal. Caled. for CeHsNOy: €, 77.72: H, 3.67; N, 5.67.
Found: C,78.29; H, 3.83; N, 5.11.

2-Amino-1,2,3,10b-tetrahydrofiuoranthen-3-one Hydro-

chloride (III),—2-Oximino-1,2,3,10b-tetrahydrofluoranthen-3-one
(3.0 g.) was hydrogenated at 3.16 kg./em.? in absolute ethanol
(100 ml.) containing 3 moles of HCIL and 109 Pd-C (0.3 g.) for
1.5 hr. The resulting mixture was filtered and the mmne lLy-
drochloride was dissolved in hot water degassed previousty with
wtrogen. Cooling gave vellow crystals wbich afrer twa further
recrystallizations fromt hot water gave sinall white platelets
melting at 151° dec.; vield 0.85 g.

Anal.  Caled. for CsH,uNO-HCE €, 70.71: H, 5.14: X,
531 Found: C,70.24; H, 5.31; N, 5.54,
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The synthesis and biological evaluation of pteridino-
steroids, a new series of polyeyclic compounds, was
undertaken 1 our laboratories in the hope that such
compounds may combine the antifolic activity of 2,4-
diaminopteridines with lipid solubility and with the
favorable cellular transport properties of steroid mole-
cules. The first compound representing this series, a
[4,3-g]-fused pteridinosteroid. was described recently
and was shown to satisfv, qualitatively at least, the
above expectations.?

It was hoped that, if the fusion of the pteridine nu-
cleus with respect to the A and B rings is linear, some of
the hormonal activities of the steroid may be main-
tained, modified, or accentuated. (FExamples for such
effects have been seen in some other steroidally fused
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heteroeyeles.®)  For this reason, the synthesis of a [2.3-
¢ ]-fused pterdinosteroid was undertaken.

The starting material for this svathesis, 173-hydroxy-
2a-bromo-He-androstan-3-one  (la}, was prepared by
direet bromination of 178-hydroxy-je-androstan-3-one
(Ha-dihydrotestosterone) in glacial acetic acid.* -
frared spectrum showed a shift of the carbony! streteh-
ing band from 5.9 to 5.8 g, indicating cquatorial halogen
(2a-Br).* This compound was acetyvlated and was
carefully puiified® in the form of the acetate (Ihj.

Condensation of Ih with 24.5,6-tetraaiminopyr ni-
dine bwsulfite (II) to form a pteridine ring svstem,
would be expected to require oxidative conditions, sinee
the divect (anacrobic) condensation product would be
a nonaromatic dihydropteridine.  Therefore, the reac-
tion was tricd first in glacial acctic acid solation under
a variety of oxidative conditions, including presence of
iodine, pagsing air through the reaction mixtare. cte,
All of these methods cansed the formation of dark-
colored by-products which made the purification of the
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pteridinosteroid extremely difficult. Such by-products
might arise from the oxidation and subsequent seif-
condensation of the tetraaminopyrimidine. This did
1ot oceur when the reaction was carried out with air
oxidation in pyridine and in the presence of dievelo-
hexylearbodiimide, but in this case the yicld of the
product was very low.

On the other hand, just as in the case of the classical
folic acid synthesis,” condensation with concomitant
oxidation to the pteridine occurred readily if the reac-
tants were simply combined in an aqueous (alcoholic)
solution and allowed to react at roow temperature with
stiring for an extended period of time. A series of
experinients was carried out to establish the optimal
pH; it was fonnd that condensation at pH 7.5-8.0
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