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In the course of the investigation of the antimalarial activity of the sub-
stituted a-phenyl-g-dialkylaminoethanols (1) attention was given to the evalua-
tion of a variety of substituents on the nitrogen. In this connection a number of
new secondary benzylalkylamines were made and used in condensations with
nuclear substituted e-bromoacetophenones, especially the para-chloro derivative;
these amines, listed in Table I, were made from the corresponding aromatic
aldehydes by condensation with the appropriate primary amines to the Schiff
bases (a few of which are listed in Table II), and by subsequent hydrogenation
with Raney nickel (¢f. ref. 2-7). One secondary amine, N-(a-butylbenzyl)-
methylamine (XII) was made by the addition of butylmagnesium halide to
benzalmethylamine.

The N-benzyl derivative of novalamine (XXXVII) and the analogous N-

CsHs CHgNH(ﬁHCHz CH:CHN(C2Hjs):

CH;
XXXVII (SN-3942)%

benzyl-N-(3-diethyl- and 3-dibutylaminopropyl)amines, were made for use as
secondary amines in the synthesis of amino alcohols; the novalamino compound
(XXXVII) was itself tested against avian malaria (Q = < 0.3).4

A second aspect of the studies in this field was the interest in some of these
compounds themselves as possible antimalarials. This interest was stimulated
by reports of the slight activity shown by a few individual compounds of this
type, for example, benzyltetradecylamine and p-methylbenzyldodecylamine
(8). This led to the synthesis of the tertiary arylmethyl amines listed in Table
III which include six para-halogenobenzyl compounds and six a-naphthyl-

! The work described in this paper was done under a contract, recommended by the
Committee on Medical Research, between the Office of Scientific Research and Develop-
ment and the University of Virginia.

2 Present locations: *University of Texas, Austin, Texas; ®Chemical Abstracts, Colum-
bus, O.; °Smith, Kline and French Lab., Phila., Penna; 9Southern Research Institute,
Birmingham, Ala.; ¢Birmingham-Southern College, Birmingham, Ala; ‘Rohm and Haas
Co., Phila., Penna.

3 The Survey Number, designated SN, identifies a drug in the records of the Survey of
Antimalarial Drugs. The antimalarial activities of those eompounds to which survey
numbers have been assigned have been tabulated in the Monograph (8).

¢ These tests, A-1, as described in the Survey Monograph (8), were carried out at the
National Institute of Health under the direction of Dr. GG. Robert Coatney.
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TABLE I
SECONDARY (ARYLMETHYL)AMINES. ArCH:NHR
a ® M.p. C°
ArCH:- R- A:ER;::(}D g B.2. C°/MM. ny Cﬂuzgglc;E
I} C¢H;CH,- i-propyl- | DFJ 93] 66-68/1 1.5029 195
11| CsHsCH,- s-butyl- AFH 95/ 84-86/2 1.5023 [143-145
111} C:H:CH,- n-octyl- BEG 83/156-157/13 | 1.5068 -
IvV| C:H;CH,- n-dodecyl-| DG? 701185-190/2 — e201—202.5
Vi CsH;CH,- (2,3) cyclo- CFGe | 56209-210/98"| 1.5290% 252-253
. hexyl-
VI ortho CICsH,CH,- CH;- CEJ —| 83-84/2 1.5405% —
VII| para CIC:H,CH:- CH;- BEJK | 85/118-121/23 —  |194-195
VIII para CH;0CH,CH,- CH;-(7) —d 75| 88-96/2 — —
IX| para CH;0CH,CH,- n-butyl- — 82(147-151/2 1.508%° —
X a-furyl-CH,- ethyl-(4,5)] CEG* | 49| 73-75/25 —  {120-121
XI| a-naphthyl-CH.- CH,- (6) | — {93 — — 187188
XII CyH,CHCH.CH.CH,CH; | CH;- | = 61,242-243 —  |144-145
|

@ The letters indicate conditions and procedures described in the experimental section.

¥ A 0.07-mole run. There was formed a considerable amount of di-n-dodecylamine
which was isolated and identified.

¢ A small amount (3 ml.) of concentrated ammonium hydroxide was added to the 3-mole
reduction mixture.

4 Reduction was with Raney nickel at about 1400 1bs. per 8q. in. at room temperature.

* Reduction was with Raney nickel at about 1800 1bs. per s8q. in. at 165° (10 hrs.).

/ Made from «-(chloromethyl)naphthalene (¢f. Ref. 6). The product was crystallized
from isopropanol.

¢ See experimental part.

h Not, analyzed.

' Prepared by James A. Freek.

TABLE II
Scurrr Bases. ArCH=NR

Ar- R- B.p. C°/MM. ne :ERE;'OZ n(%m

XII1 | CiH;- 2-propyl- 64/1 — A 83%
X1V | CeH;- s-butyl- 86-88/3 1.5211 A 928

XV | CeH;- n-octyl- 142-143/2 1.5136 A 85

XVI | CeH;- n-dodecyl- 167/1 1.5022 D 80
XVII | ortho ClC¢H,- CH;- 78-80/2 1.5660 C 858

XVIII | para ClCsH,- CH;- 69-71/2 — B 93
XIxX para CH;0C:H,- CH;- 113-115/14 — B 83%
XX | para CH;0CH,- n-butyl- 126-127/3.5 — A 730

¢ The letters refer to the procedures for preparing the Schiff bases, which are outlined in

the experimental part.
® These compounds were not analyzed, but were reduced directly, to the secondary

amines.



“g)8I)[Iy 9] WoJ PayBlosT s¥AM joupoid o) ‘epiio[yooapLy ourwe Ar8priooss oy o
Fur 941y puB ‘Ioyle Ym Fursedip ‘Suljood ‘SuIpueis 101 8 puB ‘9su oInye odwoy gm APOmD parmoso UoLj0RdY POSN FBM JUSA[OS ON 4
-oareuenb Lp1eou svm po1k oY, ¢
-ouapB)ydeu(jAq1awowoIq)-2 Wolg s
-ouaBY Ydeu([AY}oWOI0[Y)-0 WOl ;
".G2T ‘(9) A PUB H -
*OpLIO[Y20IPAY 9} 09Ul PO1IdAUOD PUB (P[0D) PAISHY SBM 1 ‘oan)evradwa) WOOT 18 NOYE SO IS Y], p
*9s8q YY) jo jurod U PN »

-Kyund esryAeus 09 1yInolq A[LI¥SSI00U J0U JNY [BLI)BUL POOT J() 4

. soururs £181119} [AYjeuIiA1® 9y, Furpswoy oy} 1epun jued [#juowlIodxs 09g »

2]
m 0671881 — — 18 v £0°0> “THD SHOVHOOHO ¢ | -iApgden-o | 9738 | [AXXX
o 605805 | — — v MHAag | €0°0> D S“HOYHRID-E | -1fmyden-o | 1g9L | AXXX
m 61261 — — 08 sOAd | €0°0> SHOHED SHOIHYD | -Apydsu-o | 9118 | ATXXX
S 0GTC€TT | — — 96 MOg ! 200> (9)-*HD “HOHD | -Aypydeu-o | 986L | TITXXX
© — 96851 1/881-281 18 s A | 900> -[Aus-u -fAure-w | -lAyjydeu-» | pEe8 | ITXXX
m 8IZ-118 | — — i Hag | so 0> -14yye -1Ay3e | -Aypgdeu-o | 862 | TXXX
205205 |  — — 28 ng| £00> “THOHYD “SHD'H’D H0Ig-d | 2L69 | XXX

N — 6399 T G0/6°61% — adg | 0> -149nq-u SHO'H'OO'HD ¢ VEEPDAg-d | G118 | XIXX
m 289-19 — — Q9 qV | 90°0> -[Axoyo[oLd “HO'H®D DI | 6799 | TITAXX
. — £00G° 1 G°0/62%-8%% — adg |-+eoo -1£300-u -1£y00-u -4 | 616L | TIAXX
= > GGG — - ez ag | 900> -1A[oumboipAyeria)- N- S04 | GTI8L | TAXX
g — 688%°1 | 6°0/9°G85—¥E2 — ag | £oo> -[Auocu-u -[Auou-u TOID-d | 918L | AXX
2 — €06¥ "1 6'0/9%5-63% | — ag| 900 -1£300-u -1£990-% PO | TTIL | AIXX
2 £03-10% — — 32 £l €°0>  “HOHDHD “HO'H'D SHO | 9164 | ITIXX

— 081G 1 /L9 | — I| €0°0> -1£9sadu “HOHED “SH®D | 816L | TIXX

— £62S°T G0/L129G | — H| €00> -1Ko0p-u FHOTHED S | OTTL | IXX

.cﬂﬂwm...w.uﬁ eM: TR/, dE aamw:a M.”..M_Mwwm 0 A L v NS
A
AN
NPHDIV SENIAV(TAHLAWIAYY) AUVILEA],

N /S
2 q

111 H'T1dV.L



SECONDARY AND TERTIARY ARYLMETHYLAMINES 763

methyl derivatives; the molecular weight in each case was brought to a fairly
high level by means of appropriate alkyl groups on the nitrogen. The intro-
duction of halogens into the phenyl nucleus was expected to increase activity
as it does in so many other types (8), and the choice of the - rather than the
B-naphthyl series was based on the higher antimalarial activities of the cor-
responding a-naphthyl amino alcohols (9).

The preparation of the tertiary amines involving at least one arylmethyl
group was usually accomplished by the action of the appropriate arylmethyl
halide on an available secondary amine, using in some cases a secondary aryl-
methylamine from Table I. In the synthesis of the a-naphthylmethyl com-
pounds, naphthalene was chloromethylated by a variation of the Darzens and
Lévy method (10). It was found impractical to use unpurified material, how-
ever, since the condensation with secondary amines was slow and apparently
allowed secondary reactions to interfere seriously. The more reactive bromo-
methyl compound was made by the hydrobromic-acetic acid method (11),
and much better results were achieved in these condensations.

The results of screening tests against avian malaria were disappointing in that
only two compounds showed slight activity against gallinaceum in the chick (8).
p-Chlorobenzyldioctylamine showed Q = 0.06 as compared with the Q@ = 0.25
in the case of a-(4-chlorophenyl)-g-dioctylaminoethanol (1).

EXPERIMENTALS: ¢

The Schiff bases in most cases (A) were made by adding the primary amine dropwise with
stirring into benzaldehyde or the appropriate derivative, with continued stirring for at
least 4-24 hours, separating from the water formed, and fractionally distilling the product
under reduced pressure. In afew cases (B) a cooled mixture of benzene, the aldehyde, and
primary amine hydrochloride was treated dropwise with a slight excess of the calculated
amount of concentrated sodium hydroxide, and allowed to stand for two hours. In one
case (C) a 25% aqueous methylamine solution was used (overnight). Often the Schiff base
thus obtained was not further purified or characterized and was used directly in the reduc-
tion to the secondary amine. In one case (D) the condensation was run in ether as the
solvent to dissolve the reactants (one hour).

Hydrogenation of the Schiff bases. (For literature, see Ref. 12). Raney nickel was used
as catalyst and hydrogenation was usually run at room temperature and atmospheric
pressure. In some cases (A) no solvent was used, and in others 959, ethanol, in (B) the
very small amounts necessary for introduction of the catalyst, or in larger amounts (C)
on the order of 1-2 volumes. In one case a small amount of absolute ethanol was used
(D). The reductions were usually slow when the reduction was run in (E) one molar or
(F) larger scale. Some reductions (G) required 12-24 hours for absorption of the calculated
amount of hydrogen, others required longer, from (H) two or three days, to (I) five days,
or longer (J). The products were always fractionally distilled under reduced pressure,
and in some cases were then converted into the hydrochlorides.

It isinteresting to note that Raney nickel caused elimination of only a very small amount
of the para halogen, as was shown in the case of 4-chlorobenzylmethylamine, where after
one typical reduction (K) an aliquot portion of the solution was treated with silver nitrate

5 All melting points are corrected.
§ A number of the microanalyses were carried out by Misses C. H. Vondra, Geraldine
Alley and Mrs. Joyce B. Caliga.
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and the resulting precipitate of silver halide was filtered and determined quantitatively;
this demonstrated that reductive elimination of the para chlorine had occurred to the
extent of 3.8%.

N-(1-Phenylpentyl)methylamine (XII). (cf. Ref. 13). A solution of 0.444 mole of
n-butylmagnesium bromide in 300 ml. of absolute ether and 300 ml. of toluene was distilled
until the temperature of the residual mixture reached 100°; 37.4 g. (0.314 mole) of benzal-
methylamine in an equal volume of toluene was added over fifteen minutes with refluxing,

and refluxing was continued for an additional fifteen minutes.

Upon hydrolysis, extraction

TABLE 1V
ANALYSES
EMPIRICAL FORMULA CRYSTALLIZED FROM Cé(lﬁ_’)n !é)(UNN';) caLc'p H | rounn H
I | CioHisN -— ~9.39 9.47 — —
CioHsN-HC1 isopropanol 64.68 64.58 8.68 8.39
II | CyuHiIN — Ng§.58 8.53
CuHN-HCl butanone ¥7.01 7.25 —
IIT | CisHasN — 82.13 81.86 11.49 11.58
IV | CyHiN-HCL — ¥4 .49 4.37 — —
VII | CsH;CIN-HCI ethers §7.29 7.19 — —
XII | C2H,oN:-HCI ether-EtOH ¥6.56 6.43 — —
XV | CisHgN — 82.89 83.25 10.66 10.33
XVI | CiyHuN — ¥5.12 4.90 — -
XVIIT | CsH:CIN — ¥9.12 8.74 — —
XXI 024H35N - N4. 15 409 - -
XXII | C:sHeN — ¥3.56 3.64 — —
XXIII | CyHyN-HC1 EtOH-ether ¥4.15 4.41 — —
XXIV | CyHyCIN — N3.83 3.84 —_ —
XXV | CyHuCIN — ¥3.55 3.84 — —
XXVI | CiHCIN isopropanol ¥5.43 5.38 — —
XXVII | CyHoBrN — N3.41 3.53 — —
XXVIIT | CyoHsBrN ethanol ¥3.91 4.30 — —
XXIX | CysHyBrNO — 62.98 62.98 6.68 6.79
XXX | CyH;BrN-HCI abs. EtOH ¥3.48 3.46 — —
XXXI | CisHioN-HCI CH;OH-ether 72.12 72.44 8.07 7.73
XXXII | CuHgN — ¥4.71 4.94
XXXIV | CyHyN-HCI isopropanol ®3.75 3.96 —_ —
XXXV | CiH CIN-HCI isopropanol ¥4.22 4.34 — —
XXXVI | C;oHyyNO-HC1 acetone-ether N4 27 4.54 — —

¢ Precipitated from ether by ethereal hydrogen chloride.
N Those analyses carrying this designation are for nitrogen.

with ether, and drying over sodium sulfate with Norit treatment, the oil which was ob-
tained was distilled under reduced pressure; 34.6 g. (61%); b.p. at atmospheric pressure,
242-243°. It was converted into the hydrochloride from ether.

The arylmethyl tertiary amines were made by the interaction of one equivalent of the
arylmethyl- or alkyl-halide and two equivalents of the appropriate secondary amine in
(A) benzene or (B) ether as solvent, either with refluxing (C) until the precipitation of the
halogen as the secondary amine hydrohalide was complete (10-15 hours), or allowing the
mixture to stand for a much longer time at room temperature (D). The secondary amine
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hydrochloride was filtered off and served as indication of the progress and completion of
the reaction. Evaporation of the solvent gave the tertiary amine which, if it was a solid,
was crystallized (E), or, if not, was distilled (F), or converted into the hydrochloride (G).

In the case of the benzylamine condensations with (H) decyl and (I) myristyl iodides
the reactions were run in xylene under refluxing for two hours. In one case (J) the product
was obtained by the interaction of a 2:1:2 equivalent mixture of benzyl bromide, 8-phenyl-
ethylamine, and aqueous sodium carbonate with shaking for twenty-four hours (the crude
base in thig case boiled at 206-211° at 3 mm.).

a-(Bromomethyl)naphthalene was made by a modification of the method of Darzens and
Lévy (10, 11) using 309, hydrogen bromide in concentrated acetic acid. Naphthalene
(130 g.) was added with stirring to a solution of 40 g. of paraformaldehyde in 400 ml. of 309,
hydrobromic-acetic acids and the mixture was heated for eighteen hours at 55°. Extrac-
tion with benzene and washing with sodium carbonate and with water, drying, and dis-
tilling, gave a cut of 123 g. (65%) boiling at 150-155° (1 mm.); it crystallized upon cooling.

N-Benzyl-N - (4-diethylaminopentyl)amine (XXXVII) was made by allowing 68.4 g.
(0.4 mole) of benzyl bromide to react with 126 g. (0.8 mole) of novalamine in 200 ml. of
ether. The ether solution was decanted from the resinous precipitate of hydrobromides,
was washed with water, dried, and evaporated. The oil thus obtained, on fractional
distillation at 4.5 mm., gave cuts totaling 46 g. of boiling range 142.5-149° and n3 1.4982-
1.4989. The dihydrochloride was precipitated from ether (with decantation of this sol-
vent) and crystallized several times from absolute ethanol; hygroscopic; softens at 85-87°
and melts at 142-144°,

Anal. Cale’d for CiH,sN:-2HCl: C, 59.80; H, 9.41; Cl-, 22.07.

Found: C, 59.00; H, 9.32; Cl-, 21.91,

In a second preparation, benzaldehyde was condensed with novalamine (Procedure A)
and the Schiff base, N-benzal-N-(4-diethylaminopentyl)amine, was obtained as an oil
[b.p. 155.5° (14 mm.); n} 1.5180] (not analyzed), and was hydrogenated to the secondary
amine with Raney nickel (Procedure B); this product was identified as the dihydrochloride.

N-Benzyl-N-(8-di-n-butylaminopropyl}amine. The crude Schiff base obtained by
allowing an equimolar mixture of benzaldehyde and v-dibutylaminopropylamine to stand
overnight, separating from water generated, and washing with saturated sodium chloride
solution, was hydrogenated with Raney nickel (Procedure B); yield 39%; redistillation
gave a boiling range of 169-170° (6 mm.); ny 1.4920-1.4923.

Anal. Cale’d for C;sHaN,: N, 10.13. Found: N, 10.21.

N-Benzyl-N-(3-diethylaminopropyl)amine was made by condensing 53 g. of benzaldehyde
with 65 g. of y-diethylaminopropylamine (shaking overnight), separating from the water
generated, and hydrogenating with Raney nickel at 100° and a pressure of 1900 Ibs. per sq.
in. Fractionation at 4 mm. pressure gave 62.5 g. of produet boiling at 132-134°. Re-
distillation gave the boiling point 129° (3.5 mm.); np 1.5010.

Anal. Cale’d for CiHuN:: N, 12,72, Found: N, 12.99.

SUMMARY

Eight new arylmethyl secondary amines have been synthesized by Raney
nickel hydrogenation of Schiff bases, for use in the synthesis of a-dialkylamino-
methylbenzyl alcohols.

Three N-benzyl-N-(dialkylaminoalkyl)amines are reported.

Fifteen new arylmethyl tertiary amines were made from primary and second-
ary amines by condensation with arylmethyl or alkyl halides; these were made
for the purpose of antimalarial tests.

CHARLOTTESVILLE, VIRGINIA
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