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TapLE I

3-DIETHYLAMINOMETHYLNITROINDOLES (II) AND TuEIR METHIODIDES

Yield, —_ % C-—— —~——G H—— —~—G No—— Methiodide,
Compd. Ri Rs Rs M.p., °C. % Formula Caled. Found Caled. Found Caled. Found m.p., °C.
11a NG, H H 141 70 CsHiN3:O,  63.16 63.25 6.88 6.97 17.00 17.20 166-167
ITb H NO: H 186187 73 C1sHizN;O; 63.16 63.42 6.88 7.05 17.00 17.25 198-199
11d N H CH, 151-152 74 C1:H;4N30, 64.37 64,20 7.28 7.50 16.09 16.25 205-206
ITe CH, H NO, 92-93 81 Cr1aH16N50. 64.37 64.00 7.28 7.42 16.09 16.07 193-194
11f OCH; H NO, 93 78 CiH;sN;0;  60.64 61.02 6.86 7.25 15.16 15.25 200
Tasre I
NITROINDOLE-3-ACETONITRILEs (IV)
M.p., Yield, —%C — o~ H-—— — N
Compd. R R Ra °C. % Formula Caled. Found Caled Found Caled. Found
IVas NO. H H 180-181 67
IVb? H NO, H 154-155 65 ce e S e . S
Ivd NO. H CH, 222-223 68 CuHN;0. 61.41 61.62 4.19 4.45 19.54 19.95
IVe CH; H NO, 216-217 70 C1:HoN;0. 61.41 61.37 4.19 4.63 19.54 19.23
IVE OCH; H NO; 189 69 CHoN;50; 57.15 57.62 3.89 4.35 18.18 18.50
e Cf.ref. 1. * Cf.R.K.Brownand R. A. Garrison, J. Am. Chem. Soc., 77, 3839 (1955).

TasrE III
AMINOTRYPTAMINES (V) AND THEIR DERIVATIVES

Dibenzoyl Derivative

Yield, M.p., % C % H % N
Compd.® R R: Rs T °C. Formula Caled Found Caled. Found Caled. Found
Va NH; H H 51 165-166  Cy:Hy N30, 75.19 74.76 5.48 5.74 10.96 10.74
Vb? H NH, H 46 158-159  CaHyN;0. 75.19 75.26 . 5.48 5.65 10.96 11.05
Ve H H NH; 69 186-187  CyHu N3O 75.19 75.50 5.48 6.06 10.96 10.62
vd NH, H CH; 68 198-199  Cy:HasN;O. 75.56 75.85 5.79 6.14 10.58 10.72
Ve CH; H NH; 57 215-216  Co;HaN;0; 75.56 76.02 5.79 6.21 10.58 10.81
Vi OCH; H NH, 68 165-166  Cz3HyN3Os 72.63 72.95 5.57 6.02 10.16 10.55

¢ Va, ¢c—f were obtained as semisolid and did not crystallize.

was collected, washed with water, dried, and erystallized from
alcohol.

All the 3-diethylaminomethylnitroindoles (I1Ia—f) were pre-
pared by this procedure; the compounds with their physical
properties and their analytical data are presented in Table 1.

Nitroindole-3-acetonitriles (IV).—Methyl iodide (4 ml.) was
added to II in absolute ethanol (50 ml.) with external cooling.
The mixture was left in the refrigerator for 24 hr., when the meth-
iodide (III) separated as yellow flakes, which were collected,
washed with cold ethanol, and dried (melting point of all the
methiodides are given in Table I).

The above methiodide (2 g.) was mixed with n-amyl aleohol
(60 ml.) and sodium acetate-acetic acid buffer solution (60 ml.)
(6 g. of acetic acid and 8.2 g. of sodium acetate/l.). Sodium
cyanide (2 g.) was then added, and the mixture was heated to
70° for 2 hr. with occasional shaking. The alcohol was removed
by steam distillation and the residual liquid was cooled and left
for sometime when the nitrile IV separated out. It was col-
lected, washed several times with water, and dried. All the nitro-
indole-3-acetonitriles (IVa, b, d-f) were purified by crystalliza-
tion from methanol and are described in Table II. 7-Nitro-
indole-3-acetonitrile (IVec) was prepared as reported previously.”

Aminotryptamines (V).—Nitroindole-3-acetonitrile (1 g.) was
reduced in methanol (50 ml) with freshly prepared Raney
nickel (0.5 g.) and hydrogen 4.2 kg./cm.? (60 p.s.i.) in a Parr
low-pressure hydrogenation apparatus for 4 hr. The Raney
nickel was removed by filtration and washed with hot methanol.
The combined filtrate was decolorized with Norit but the yellow
color still persisted. So it was again reduced for another 4 hr.
with fresh Raney nickel (0.5 g.) when a colorless solution was
obtained. The catalyst was filtered off, and the solvent was re-
moved completely under reduced pressure, whereby the amino-
tryptamine was obtained as a colorless substance. This was
found to change color after keeping for sometime. Hence, it
was immediately converted into the dibenzoyl derivative and
crystallized from aqueous aleohol.

All the aminotryptamines (Va-f), along with their dibenzyol
derivatives, are described in Table ITI.

(7) 8. P. Hiremath and 8. Siddappa, J. Karnataku Univ., 6. 1 (1961).

5 M.p. 106-107°.
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This note describes the preparation of a series of physiologically
active 9-alkylamino and substituted-alkylamino derivatives of
1,2,3,4-tetrahydroacridine (Table I). The literature has been re-
viewed by Sargent and Small.! Most compounds of this series
have been made at high temperatures in sealed tubes. Contrary
to the conclusion of the prior literature, we have found that such
compounds can be made more conveniently by heating 9-chloro-
1,2,3,4-tetrahydroacridine and the appropriate amine in phenol?
at atmospheric pressure. The yields varied from about 43 to
nearly 609%,.

Experimental

9-Butylamino-1,2,3,4-tetrahydroacridine Hydrochloride.—
A mixture of 15.0 g. (0.069 mole) of 9-chloro-1,2,3,4-tetrahydro-
acridine and 45.0 g. of phenol was heated and stirred at 85° in
a flask fitted with a condenser, Drierite tube, and magnetic
stirring bar until a homogeneous solution was formed. Butyl-
amine (12.8 g., 0.152 mole) was added, the temperature of
the mixture was raised to 125-130°, and the reaction thus con-

(1) L. J. Sargent and L. Small, J. Org. Chem., 11, 359 (1946).
(2) A, Albert, R. Goldacre, and E. Heymann, J. Chem. Soc., 654 (1943).
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Tanix 1
D-ALKYLAMING AND SUBSTITUTED-ALKYLAMING 1,25 4T rRATYDROACRIDINE HYDROCHTLORIDES
BT S e N
Sabstitnent Coovield Mop, 0 Fornla Calid Founl Culed Feenid Caled! Found Caded o
d-Methylamino 475 297300 'y HCLN, 67 G G677 Gt [T 113 4.6 113 [N
O-Butylamino AT A 200-203 o HLCIN Th2 704 TG N2 2.2 pe o2 ot G
G-Allvhimine 533 L CING SHRY Bl 7 T Rt 126 27 2 1.5
U-Benzyviaminos 175 CogHo CIN Tah T to0 gy [y [ISERN AN S0
O-1 2-Phenethyljuming . 52 2 o HLCIN, T4 o o~ 6o 145 P <3 - 1
+ Considerable product precipitated out with the benzylamine hydrochloride in she cvigmad reaction. A melting points are wn-

corrected and determined in o Fisher-John= melting point apparaius.

tinued Tor 3 e The reaction mixture was cooled, qnd 700 ml
of ether wis ndded.  The butvlamine hydrochloride which pre-
cipitated was filtered and the filivate was extructed with three
100-ml. portions of 207, NaOH =olution.  The ether solution,
which contained the produet, was dried (Mg=0Oo and filtered.
The ether was then diztilled, and the residue was washed with
hexane to give 14.0 g of crude 9-butvlunine-1.2,3,4-tetrahydro-
acvidine which melted at 60-62°, Recrvetallization of o small
portion of the erude product from hexane gave ervstals, nup. 65+
65°. The O-butyvlamino-1,2.3 4-tetrahiydroacridine was dissolved
mdilute wopzenus HOL The vesulting elear <olution was evaporated
to dryness 2t 307 under reduced pressurve and the residue was re-
ervetullized from isopropyl aleohol to give 11,5 ¢ of hydrochloride,
nep. 2002087,

The other compounds were made with appropriate modilen-
tions of the general method dexeribed above and recrvstallized
from izopropyl or absolute ethyl aleoliol,

- . 1i
7- and 12-(o-Halophenyl)benz[alanthracenes'*
Fravk A, ViNGiELLo, LEO Ouakaar,’™ AND RosAaLie Kelgey!e
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Received Seplember 24, 1964
The title compounds were prepared s part of a program to
nutke =ubstituted benz[a]anthracenes availuble for antitumor

~ereening.  The svnthetie rowres 1o thiese compounds invaolve
extenzions to u=eful reactions previouslyv recorded.

Experimental®

Two typical experinents are described.

2-(1-Naphthylmethyl )-2’-chlorobenzophenone.- - "The Grignurd
reagent prepared {rom 1N g (0.04 mole) of 2-i1-naphthyl-
methvlbromobenzene mud 122 ¢ 00,05 g-atom ) of mognesium
in dry ether wus added slowly 1o o boiling solution of 6.61 g.
(0.04 ole) of 2-chlorobenzovl ehlovide in 1oluene.  Ither was
alowed to distil until the boiling point of the solution reached
105°, and the solution wus heated an additional 3 hro The solu-
tion waus cooled, decomposed with cold 2390 sulfurie acid, and
worked up i the usual wayv, The low-boiling fractions wevre
removed under reduced pressurve and the residue’ was triturated
with ethyl ether giving 0.3 g of 7T-(2-chlorophenylibenzia!-
anthracene which was removed. The dark oil was chromato-
graphed on o 30.5-cnn columi of Florisil, then on a column
of basie aluming, and again on Flovisit vielding 3.55 g0 12570)
of light, vellow oil which ervstallized® on standing 3 days {see
Table T

7-{2-Chlorophenyl jhenz|«]anthracene (I -A mixture of |
2. (0.003 mole) of 24 t-naphthylmethyl)-2/-chlorobenzophenone,
60 mil. of glacin] acetic acid, and 15 ml of 487 HBr was sealed
in a Carius tube and heated for 7 hr. at 180°8 The usual work-up
plus elution chromatography on basic alumina using 30-60°
petrolewnmn ether as the eluent finally gave a cerystalline material
which on recrvstallization fronm 959 ethanol had a constant
m.p. of 165-166%9 (see Table TT).

Tanle 1
New Kerovnes

Carbon, ' - -Haydrogen, (- ~tHalogen, '

Conmped. “oovield Alp., T Culed, Forud Caled, Found Caled, Found
2-(1-Naphthylmethyl)-2’-chlorobenzophenone™ 25 9001 NOUTS S0.H3 480 B 0,94 Y30
2-¢ 1-Naphthylmethyl)-2'-fluorobenzophenone* 20 3455 S 60 N 46 503 4496 D o5% 54T
2-(2-Naphthylmethyl}-2’-chlorobenzophenone B 104--107 807 NU 4 480 491 [IREE! 1016
2-(2-Naphthylmethyl-2'-fluorobenzophenone 37 73T RS 4054 503 5oIs 508 52

Tasre 11
New BENzZ[a] ANTHRACENES
-("arbon, -Hydrogen, "~ Haloven. %, —

Compd. Cooviehd Ao 7O Caled. Foun-d Cated. Fonad Caled. Founid
7-(2-Chloropheny]ibenz [a]anthracene (1;* 42 165166 =507 NHH6 4 47 447 1046 10.42
7-(2-Fluorophenyl)benz[a]anthracene (I1)* hn 154155 ENTRE) N6 L4 +4.64 1.67 5.80 5.80
12-(2-Chlorophenyl)benz e ]anthracene (111 91 144145 =507 RNV 4.47 420 10,46 1062
12-(2-Fluorophenvl)benz{«]anthracene (IV] 79 127125 NG 42 NS4 14.69 4.75 580 500

{1) (a) This investigation was supported by Public Health Service
Research Grant No. ("A-04412-06 from the National Cancer Institute.
(hy Taken in part from the M.S. Thesis of L, Qjakaar presented to the Vir-
sinjin Polytechnic Institute, 1961, Allled Chemieal Co. Fellow 1963~
1964, (¢) National Science Foundation Undergraduate Research Partici-
pant, sumimer 1062, from Randolph-Macon Woman's College.

(2) . A. Vingiello, M. O. .. Spangler. and J. Bondurant, J. Org, Chem.,
25, 2001 (1960).

3) Analyses were performed by Geller Laboratories, Bardonia, N. Y.,
except those marked with an asterisk which were performed by Galbraith
T.aboratories, Knoxville, Tenn.

(41 Melting points are corrected, boiling points are not.

150 All @.p.c. analyses were performed on a Micro-Tek Model 1600 gas
chiromatograph equipped with a 152.4 X 3.02 em. (5 ft. X /s in.) colnmn
packed with 547 SE-30 on 'hromosorb W (60-80 mesh) operated ai a

column temperature of 2807, inlet tetuperature of 3307, and using a hydrogen
flame detector,

(6) The product decomposed when an atiempi was made to disuil it under
reduced pressure, The experiment ad to be repeated.

{(7) This material showed only one peak on g.p.c. analysis, whereas the
crude material showed three peaks.

(8) A\ttempied cyclization employing thie usual reflux procedure resulted
in recovery of starting material.

(93 The ultraviolet and visible spectra of 1 and I1 were taken on g Model
3000 Spectracord and the spectra of 11T and IV were taken with a Beckman
NK-2A ratie recording spectropbotometer at 10 mg./l. in 959 ethanol.
The wave-length maxima in mu are for 1: 221, 230, 254, 258, 270, 280,
202,300, 320, 335, and 343; for 11: 221, 230, 254, 238, 270, 280, 292, 300,
220, 334, 345; for IlI: hoo260, 26 77, x 32003 345 for 1V
58, 2068, 278, 289, 320, 3, and 45,

335,

T



