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condensed with chloromercuri-6-benzaniidopurine.s  After re-
moval of the blocking groups with methanolic sodimm methoxide
and neutralization with glacial acetic acid the produet crystallized.
Additional product was ohtained by concentration of the mother
liquor to a sirup which was triturated with water.  T'he combined
material was recrystallized three times trom water 1o give 820 mg.
(209 from B-v-allose pentaacetate) of product. This material
drcomposed between 273-315°, o] —S.0° (¢ 5,25, 1 N HCL
Paper chromatography with solvent 1 gave an fyq 1. 1313 and 0.13
in solvent 2; ultraviolelt aud infrared spectra: A2 238 g (e
14,700); ARY (u) 2.9 (OH, NH), 6.05, .25, 6.3, 6.7 (NH aud
purine ring), 9.0, 9.15, 9.33, 9.55 (C-0-C, C-~0-H).

Anal. Calcd. for ChHENO0-05H0: C, 43514 H, 5.2
N, 2287 HuO, 294, Found: ., 43.14; H, 5.12: N, 22.70;
H.t), _.M,.

n-Altropyranose Pentaacetate.-—n-Altrose (7.67 g, 426
minoles) was acetylated as desceribed.®2? A thiclk sirup (16.0 g.)
wis ohtained which crystallized easily but the produet was not
isolated.

9-a-p-Altropyranoesyladenine. — Tetraacetylaltropyranosyl
chloride was prepared from the pentaacetate™d und condensed
with chloromercuri-6-benzamidopurine.®  Following removal of
the blocking groups with methanolic godium methoxide, the
picrate was prepared.’t  After recrystallization from water 7 g.
(424¢) of the picrate was obwined as tiny
decomposed between 182-270°,
formamide).

needles which
fa]Pp +9° 3¢ 340, dimethyl-
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Anal. Caled. for CyHaNOyar G, 3879
I"aund C, 37.94: H, 3.48; N, 23.21.

O-c-n-Alivopyranosyvladenine was regenerated from the pice-
rarte?? and ervstallization occurred on concentration of the aqgie-
ous solution.  Afrer reervstallizing rwice from warer 1.8 g
(1;';“ i of product was obtained, m.p. 156-138°, Ja]®n 4-22.07
e 00, 1N HCL: frg 165 in sulvunl and 0.14 in solvent 2:
ulll avioler and infrired spectra: AL o

H, 3.45; N, 21.20.

! L Y250 mp Ce 16,0000 N2 s
2.9 (0OH, NHj 6.1, 6.3, 6.7 (NH atd purine ringi, wid 9.0-9.55
(C-0-C, ¢ -H

Anal. ('11(({ Tor C,H Nt O
Found: $4.25; H, o120 N, 2552

Poiarlmetrlc Studies. —A solution of 16-20 ing. of enchomeler-
side n 1 ml of hot water was prepared, cooled to room tempera-
nire, and 0.65 ml. of 0.235 M sodim metaperiodite was added.
The volime was adjusted to 2 mb. and the solution was perniitied
1o statid ip the dark for 40 48 hr. untit a constant ¢pticat rotation
wag reached. The solution was treated with 89 g, of sadiint
borohvdride and, ofter 0.5 hr., 1l o 10¢¢ acetic avisl soluGon
wigr very carefully added.  After the hubbling had ceasesl wnd
the solution had reached room temperatire, the specide rotn-
tion was again determined.  The resalts of these determinations
are shown in Table T in which 9-8-v-mannopyranosyladenine wis
used as the reference compound.

Polarvimerrie studies of the periodite oxidation product derived
jrom  9-g-p-mannopyranosyladenine have been reported (lit.s
e —20.58%10s have the axidation and reduction prodiets of
adenosine (G [a]®n 4661 and Q-a-v-ribofurnnosylidenine
(2 e —00°

4450 H, 5000 N, 2556,
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Vivtons $-substitited 1-(dialkyliminoalkylamino maphthatene compounds have heen prepuare:d as poteotial

antischistosome agents.
following scheme.
gave 2,2 2-trifluoro-N-|

converted mto XIV with acid.

4-{(2-Piethylaminoethytminol-1-naphthol
'{'1e‘ttment of 2,22 trifluoro-N-(4-hydroxy-T-naphthyhacetamide (X)) with dilivdropyran
4-[{(tetrahydropyran-2-ylioxy |- 1-naphthyl facetamide (XT3,
sis afforded 4- (tehdh) dropyran-2-yhoxy]-1-naphthvlamine (XTI
amine gave N,N-diethyl-N’-} 4-{(tetrahydropyran-2-yloxy]-1-naphthyl {ethvlenediamine (XIITY,
Two N-(dialkylaminoalkyDnapthionic acids { XVa and b) were prepared Irom
I-naphthol-4-sulfonic acid and the appropriate dialkylaminoalkylamine.

NIV was svnthesized according to the
which upon alkaline hydroly-
Alkylation of NII with 2-chlorotriethyl-

which was

N, N-Diethvl-N'-(4-chloro, 4-methoxy-,

4-methylthio-, and 4-phenylthio-l1-naphthyljethylenediamine (NVIa—d) were synthesized by alky mti(m of the

appropriate 4-substituted l-naphthyvlamine with

2-chlorotriethylamine.

Various N,N- (hdn\\l ~(4-nitro-1-

naphthylalkylenediamines (NVIIa-d) were obtained by the condensition of l-chloro-4- 111t1mmphthdlemz with

the requisite dialkyvlaminoaltkylamine. Treatiment

N, N-diethyl-N~(4-nitro-1-naphthyDethylenediamine

(XVIIa) with methyl iodide and benzyl chloride gave the corresponding quaternary salts NVIITn and b,

1,4-Naphthoquinones inhibit the glycolysis of adult
Schistosoma mansont in vitre at low concentrations,*?
A similar niode of action has been postulated for the
1-amino-4-naphthylazo schistosomicides (Ia and b),'+%
which can exist in quinoid form (IVa and b), and for
various potential metabolites thereof (Chart 1).!

The initial step of one likely metabolic pathway

(1) Irevions paper: 1. I'. Llslager, D). 1. Capps, L. 31. Werlsel, ). ).
Wortly, J. E. Meisenhelder, und I E. Thompson, J. Med. Chem., T, 487
(1964}

(2) L. Bureding, L. Peters, and ).
64, 111 (1947).

(3) 13 Bneding and L. Feters, J. Phumnaewl. Eepl. Thevap.,
{1951).

1) E. I. Elslager and 1). I'. Worth, J. Med. Chem., 6, 144 (1063).

(3} E. F. Elslager, 1), Is. Capps, L. Al. Werbel, D, ¥. Worth, J. I3, Meisen-
Lelder, 11. Najarian, and P. E. Thompson, ivd., 6, 217 ()063;.

ity 1. I Klslager, D). K. Capps, D11 Kurtz, Lo XL Werhel, und ). ).
Wortl, ybid., 6, 646 (10133},

O Y, Klslager, 1), 14 Capps, 12011 otz Y.OW, Short, Lo A1 Werleed
and D, Fo Wart]y, in preparation.

I Waite, Peoc. Noe, Erepth, Biol. Mod.,

101, 2)o0

ivolves reduetion to  the correspouding  1.4-naph-
thalencdiamines (Ila and b).'! Indeed, certain N-
(dialkyvlaunnoalkyl)-1,4-naphthalenediamines (I1b) are
more active against schistosomes and less toxie for
mice than the N, N-dialkyl-N'-(4-phenylazo-1-naph-
thvlalkylenediamines from which they are derived.!
However. the 1.4-naphthalenediamines are very sus-
ceptible to oxidation and are unstable both in acidic
aud i basic juedia,  Although  the  decomposition
products of the naphthalenediamines have not yot
been isolated and characterized, it is likely that oxi-
dation produets sucl as the N'-(1,4-dihydro-4-imino-1I-
naphthyvlidene)-N, N-dialkylalkylenedianiines (I11b) arc
formed initially. Subsequent hydrolysis would lead
to N-[(dialkytamino)alky! [-1.4-naphthoquinone imines
(VIb1 or 1 -naphthoquinone imine (V1a), and ult-
nately to 1d-uaphthoquinoue (IX).  Similarly. oxi-
dation of 1 4-naphthalenediamine (I1a)* would atford
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1,4-naphthoquinone diimine (II1a), which upon hy-
drolysis would give 1,4-naphthoquinone imine (VIa)
and 1 4—naphth0quinone (IX). Itshould be noted that
N,N-dialkyl-N'-(4-azo-1- naphthyl) N'-alkylalkylenedi-
amines,>~7 which cannot exist in quinoid form, and N-
(dialkylaminoalkyl)-N-alkyl-1 ,4-naphtha1enediamines, !
which presumably cannot be oxidized to quinone imines,
are devoid of antischistosome activity.

Further, the 1-amino-4-naphthylazo compounds
(Ia and b) may undergo metabolic alteration vie hy-
drolysis of their tautomeric hydrazone forms (IVa and
b). Although relatively stable in basic media, many
of these azo compounds hydrolyze at an appreciable
rate in an acid environment.®~® Presumably 4-azo-
1-naphthols (VII), which can also exist in quinoid
forin (V), are the initial products formed, but under
certain conditions naphthoquinones have also been
isolated from the reaction mixtures.®!1=!* Alterna-
tively, reductive scission of the 4-azo-1-naphthols can
oceur with the formation of 4-amino-1-naphthol (VIII),
which following oxidation and hydrolysis could also
lead to 1,4-naphthoquinone (IX) wia 1,4-naphtho-
quinone imine (VIa).

In contrast, 2-amino-1-naphthylazo compounds de-
compose in acid media to give 2-naphthylamine and
phenol.? This phenomenon may explain the therapeu-

{8) . TFistier und O. Hepp, Ber., 28, 2732 (1892).

(9) L. 8. Harrow and J. H. Jones, J. Assoc. Offic. Age. Chemists, 87, 1012
(1954).

(10) C. Shearer, D. H. Szulezewski, L. M. Werbel, D. F. Worth, and .I. M.
Vandenbelt, unpublished results, Parke, Davis and Conipany, Ann Arbor,
Mieh.

(11) H. T. Bucherer and M. Rauch, J. prakt. Chem., 182, 227 (1931).

(12) H. T. Bucherer and I'. Hanuseb, i#7d., 182, 274 (1931).

(13) H. T. Bucherer and M. Hayashi, ib1d., 132, 302 (1931).

(14) F. M. Rowe and W. G. Dangerfield, .J. Soc. Dyers Colourists, 53,
48 (19386).
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tic failure of the 2-(dialkylaminoalkylamino)-I-naph-
thylazo compounds in experimental schistosomiasis.’—

The theoretical implication of 4-amino-1-naphthol
and the 4-azo-1-naphthols in the metabolic sequence
stintulated an investigation of the antischistosone
properties of these compounds. Several representative
4-azo-1-naphthols exhibited detectable activity against
S. mansoni in the mouse but were much less active
than the 4-azo-l-naphthylamines. Thus, 4-phenyl-
azo-1-naphthol and p-(4-hydroxy-1-naphthylazo)ben-
zenesulfonic acid monosodium salt (ovange I), which
were the most promising compounds tested, effected
only a 23-369, reduction of live worms when admin-
istered in the diet for 14 days at doses ranging frow
487-661 wig./kg./day.’® 4-Amino-1-naphthol hydro-
chloride (VIII) killed adult S. manseni in vitro at drug
concentrations of 12.5 and 50 v/ml., but was ineffective
in mice when given orally at the maximun tolerated
dose.’

The thesis that potent antischistosome activity is
associated with the capacity of naphthylamines to
exist in quinoid form prowmpted the synthesis of various
4-substituted 1-(dialkylaminoalkylamino)naphthalene
derivatives in which the substituent at position 4
might be expected either to facilitate or block quinone
formation, The preparation of 4-[(2-diethylamino-
ethyl)aniino]-1-naphthol (XIV) was of particular
interest because it represented a likely precursor of
quinone imines of structure VIb.

Several routes to 4-[(2-diethylaminoethyl)amino]-1-
naphthol (XIV) were investigated, including the alkyla-~
tion of 4-amino-1-naphthol (VIII) with 2-chlorotri-
ethylaniine,'® the hydrobromic acid scission of N N-
diethyl-N'-(4-methoxy-1-naphthyl)ethylenediamine
(XVIb), and the reaction of 14-naphthalenediol
with N, N-diethylethylenediamine.” None was satis-
factory. However, XIV was prepared successfully
according to the scheme outlined in Chart II. Acyla-
tion of 4-amino-1-naphthol (VIII) with trifluoroacetic
anhydride in dimethylformamide gave 2,2,2-trifluoro-
N-(4-hydroxy-1-naphthylacetamide (X), which upon
treatment with dihydropyran gave 2,2,2-trifluoro-N-
{4-[(tetrahydropyran-2-yl)oxy]-1-naphthyl}acetamide
(XI). Hydrolysis of XI with sodium 1wethoxide in
methanol afforded 4-[(tetrahydropyran-2-yljoxy]-1-
naphthylamine (XII). Alkylation of XII with 2-chloro-
triethylamine in ethyl acetate gave N, N-dicthyl-N'-{4-
[(tetrahydropyran-2-yl)oxy]-1-naphthyl } ethylenedi-
amine (XIII), which was converted into XIV by acid
hydrolysisin aqueous methanol, Ultravioletabsorbence
maxima of XIV, in methanol, occur at 339 and 252 mg.
Addition of alkali to the methanolic solution causes an
immediate and drastic alteration of the spectrum, fol-
lowed by progressive changes indicative of decomposi-
tion.

1-(Dialkylaminoalkylamino)naphthalenes substituted
at position 4 with chloro, methoxy, methylthio, phenyl-
thio, nitro, or sulfonic acid groups (Table I) were syn-
thesized by threc routes. The N-(dialkvlaminoalkyl)-
naphthionic acids (XVa and b) were prepared from 1-

(15) P. E. Thompson. unpublished results, Parke, Davis and Company.
Ann Arbor, Mich.

(168) Farbenfabriken I3ayer Aktiengesellschaft, British Patent 88,884
(May 25, 1961).

(17) L. M. Werbel, D. BB. Capps, E. I'. Elslager. W. Pearhnan, F. W.
Short, E. A. Weinstein, and ID. F. Worth, JJ. Med. Ckem., 6, 637 (1963).
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Tapue 1
4-SUBSTITUTED 1-(DIALKYLAMINOALEYLAMINO )N ALFHTHALENES
R—NYNR/R:
X
Yiell
Compd. B.p. (1) or pmrified,
no. R Y iR X uLp., °C. Yo
XVa H (L"H2):§ {CHy) SOsH 200-293 2
NVIa H (CHa): (CaHj)» Cl 177181 249
NVIIa H {CHy): (CLH ). N KO-83 S0
XVb H (CHa)s {CyH;)e SO:H 275278 22
X\VIIbh CH; (CHa)» (CuHg)e N)e 188-190 (40) (3
XVIIe H (CHy)y {CoHs)e Nt 82--R4 5N
NVTh H (CH,): {CuHj ) OCH;, 177180 44
Ve H (CHu)e (CaHsh SCH, 162-164 (0.2)¢ 22
NVIId H CH[(CH.)..C'H (CH,), N0, 145148 i
NVId H (CH.): (C:Hyk RCGH; 143149 6

a A, dimethylfornamide-water: B, ethanol: C, ethanol-ether; 1), not crystallized: 1, 2-propanol. ¢ Cl: Caled., 30.41; Found,
30.25. » Cl: Caled., 20.54; Found, 20.39. < Base, b.p. 147-149° (0.3 mnv.), n%p 1.5837. Anal. Caled. for Ci:HuN.0: C, 7494 H,

Cuarr I1 substituted 1l-naphthylamine with 2-chlorotrietliyl-
NHCOCF NHCOCT, amine.'” Various N,N-dialkyl-N'-(4-nitro-1-naphthyl)-
alkylenediamines (XVIIa-d) were obtained by the con-
o0 O OH™ densation of 1-chloro-4-uitronaphthalene with the reg-
uisite dialkylaminoalkylamine. Quaternization of N, N-
0. o 1 RNYNRR:
VIH x U
. OO + RNHYNRR: —> OO
H(CH.),N(C,H;), NH(CH2),N(C.H,). NO, NO,
e ool
XVIIa, R = H; Y = (CHy); RiRs = (CoH5),
b, R = CH;; Y = (C 2)2; RuRe = (CoHj)a
e, R=H;Y = (CH 2)3,RR2= (C?H52
XIV &R =H'Y = CH[(CHy::CH; RiR: = (CHy)

diethyl-N’-(4-nitro-I-naphthyl)ethylenediamine
f‘“ M“ (XVIIa) with niethyl iodide and benzyl chloride gave
diethylmethyl[2- (4 -nitro-1-naphthylamino)ethyljain-
monium iodide (XVIIIa) and beuzyl diethyl[2-(4-nitro-
1-naphthylamino)ethylJammounium chloride (XVI1IIb),
OH NHYNRIR; respeetively.

OO + HNYNRR: —o Ili
; ——
: e OO NH(CH)NTCH)),
0,H SO,H O _
NV X

naphthol-4-sulfonic acid and the appropriate dialkyl-
aminoalkylamine utilizing sodium hydrosulfite.”” N /N-

a, Y = (CHa)yg 1\1Rr = (CHy)»

b, Y = (CHa).; R, = (C:Hj). NO
Dictliyl-N'-(4-chloro-, 4-methoxy-, 4- -imethylthio-, and NVIIIa, R =CHy: X =1
- ph(,nylthlo 1 1ldphthy Jethylenediamine — (XVIa—d) b R = CH.CeH,; X = (1

were prepared by alkylation of the appropriate 4 N-(4-Methoxy-1-uaphthyl)-1-piperiddincacetamide

H(CH:).N(C,H ). (XIX), a relative of XVIb in which a carbonyl

group s substituted for the wethylene group

adjacent to the naphthylamine, was prepared from 4-

+ CHCH)N(CH;), — methoxy-1-naphthylamine by treatment with chloro-
acetic anhydride followed by amination of the inter-

mediate  2-chloro-N-(4-methoxy-1-naphthylacetamide

XV [}d t = Cl with piperidine.
’ ‘N 8&1}; The 4-substituted 1-(dialkylaniinoalkylaiminojnaph-
d N = SCH, thalene compounds were tested in mice against a Puerto
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Purifica-

tion Carbon, % ~—Hydrogen, %—— ~——=Nitrogen, %-——

Procedure solvent? Formula Caled. Found Caled. Found Caled. Found
I A CisHaaN o038 58.42 58.41 6.54 6.65 9.09 9.04
II B C)¢Hy CIN, - 2HCI® 54.95 54.95 6.63 6.68 8.01 8.05
III E CisHaN30: 66.87 66.80 7.37 7.34 14.62 14 .53

I A CisHnN,058 59.60 59.53 6.88 6.79 8.69 8.57
111 D C17HxN ;0. 67.75 67.83 7.69 7.7 13.94 14.05
111 E Ci7HzN;0, 67.75 67.88 7.69 7.69 13.94 13.89

II C C)7H N0 - 2HCI® 59.13 59.22 7.39 7.68 8.11 8.05
11/ D Cri;HauNS 70.78 71.49 8.38 8.55 9.71 9.34
II1 E CisHzN;0. 68.98 69.15 7.40 7.32 13.41 13.60
111 E CyHyeNS-HCI 68.28 68.53 7.03 7.05 7.24 6.68

8.88; N, 10.28. Found: C, 74.96; H, 891; N, 10.27. °n%p 1.6130. / The sodium salt of the starting naphthylamine was formed

in xylene using a 509, sodium hydride dispersion in oil.

NHCOCH,N )

OCH,
XIX

Rican strain of S. manson:'®!® by Dr. Paul E. Thonmp-
son and co-workers of these laboratories. None of
these exhibited significant antischistosome activity
following drug-diet administration to mice in doses
ranging from 136-564 mg./kg./day for 14 days. No
satisfactory explanation is evident for the surprising
therapeutic failure of 4-[(2-diethylaminoethyl)amino]-
1-naphthol (XIV).

The compounds described in the present commurni-
cation were also tested against several other parasites
and against representative fungi and bacteria. Com-
pounds XIV, XVIa and d, and XVIIe were amebicidal
in vitro when incubated for 48 hr. with the UC or
200F strain of Entamoeba histolytica at drug concentra-
tions ranging from 20-40 ~/ml.'® By comparison,
paromomycin is active in the range of 2-10 ~4/ml.'®
In pitro, nine compounds (XIII, XIV, XVIa and b,
XVIla, ¢, and d, and XVIiia and b) were lethal to
Streptococcus pyogenes (C 203) at concentrations of
5-20 vy/ml., two compounds (XIV and XVIIIb) were
lethal against Staphylococcus aureus (UC-76) at con-
centrations of 10-20 ~/ml, and six compounds
(XVIa—c, XVIIa and ¢, and XVIIIb) were lethal to
Mycobactertum tuberculosts (H37Rv) at concentrations
of 0.63-20 v/1ml. None exhibited promising activity
I experitental aninals,

Experimental*

2,2 2.Trifluoro~-N-(4-hydroxy~1-naphthy!)acetamide (X).-—A
solution of 300 g. (1.43 moles) of trifluoroacetic anhydride in

(18) For a description of test methods, see P. E. Thompson, J. E. Meisen-
helder, and H. Najarian, Am. J. Trop. Med. Hyg., 11, 31 (1963).

(19) For a description of test methods, see P. E. Thoinpson, A. Bayles,
S. F. Herbst, B. Olszewski, and J. E. Meisenlelder, Antibiot. Chemotierapy,
9, 618 (1939).

(20) Melting points (corrected) were taken on a Thomas—Hoover capil-
lary melting point apparatus.

150 ml. of dimethylformamide was added with stirring to a
mixture of 264 g. (1.35 moles) of l-amino-4-naphthol hydro-
chloride, 189 ml. (1.35 moles) of triethylamine, and 300 ml. of
dimethylformamide. The temperature of the reaction mixture
rose to 65° during the addition. Stirring was continued while
the mixture was heated to 80°, then cooled. The reaction niix-
ture was stirred into 7 L. of an ice—water mixture and the precipi-
tate that separated was collected and washed thoroughly with
water. The erude produet was erystallized twice from ethanol-
water (decolorizing charcoal) to give 112 g. (339%) of off-white
needles, m.p. 202-205°.
Anal. Caled. for CuHsFsNO:: C, 56.48; H, 3.16.
C, 56.55; H, 3.28.
2,2,2-Trifluoro-N-{ 4-[(tetrahydropyran-2-yl Joxy|-1-naphthyl }-
acetamide (XI).—To a mixture of 112 g. (0.44 mole) of 2,2,2-
trifluoro-N-(4-hydroxy-1-naphthyl)acetamide (X) and 375 ml.
of dihydropyran was added 4 mg. of p-toluenesulfonic acid mono-
hydrate. The mixture was warmed for 10 min., cooled, and
filtered. The crude product was crystallized twice from benzene
giving 102.5 g. (729,) of colorless erystals, m.p. 171-174°.
Anal. Caled. for CHsF3sNO;: C, 60.17; H, 4.75.
C, 60.30; H, 4.86.
4-[(Tetrahydropyran-2-yl)oxy]|-1-naphthylamine (XII).—
2,2, 2-Trifluoro-N-{ 4-[(tetrahydropyran- 2- yl)oxy] - 1 - naphthyl }-
acetamide (XI) (71 g., 0.21 mole) was dissolved in a mixture
of 125 ml. of 2 .\ sodium methoxide in methanol and 10 ml.
of water. The mixture was allowed to stand at room tem-
perature for 10 days. Methanol (125 ml.) and water (200 ml.)
were added and the mixture was flushed with nitrogen and re-
frigerated. The solid that separated was collected, washed with
methanol-water, and dried in vacuo at 30°, 27.7 g.,, m.p. 92—
>120°. A second crop weighing 9.7 g., m.p. 91->120°, was
obtained by dilution of the filtrate with water. The crude ma-
terials were crystallized twice from cyclohexane (decolorizing
charcoal) to give 25.2 g. (4997) of pale lavender crystals, m.p.
04-96°.
Anal. Caled. for C);HisxNO.: C, 74.05;
Found: C,74.49; H, 7.07; N, 5.82.
N,N-Diethyl-N'-{4-[(tetrahydropyran-2-yl)oxy]-1-naphthyl }-
ethylenediamine Monohydrochloride (XIII).—To a solution of
22 g. (0.09 mole) of 4-{(tetrahydropyran-2-yhoxy]-1-naphthy!-
amine (XII) in 250 ml. of boiling ethyl acetate was added drop-
wise with stirring 13 g. (0.096 mole) of 2-chlorotriethylamine and
the mixture was boiled under reflux for 24 hr. The mixture was
cooled and the off-white solid that separated was collected by
filtration, dried in vacuo, and crystallized from methanol-ether;
yield, 7.4 g.; m.p. 133-136° dec. The residue obtained by con-
centration of the ethyl acetate solution was triturated with
anhydrous ether and crystallized twice from methanol-ether to
give 13.7 g. of a second crop, m.p. 130-134° dec; total yield,
21.1g.(629).

Found:

Found:

H, 7.04; N, 5.75.
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Anal. Caled. for CpHyN20.-HCL ) 66.56; H, 8.24; N,
730, Found: € 66.53; H 8.36; N, 7.41,
4-[(2-Diethylaminoethy!)amino|-1-naphthol Dihydrochioride
(XIV).—N,N-Diethyl-N’-{4- {(tetvrahydropyran-2-yDoxy]-
l-naplithyl fethylenediamine  monohydrochtoride ¢ NIII) (12.0
g.. V.U317 mole) was dissolved i 125 k. of warpi methanol and
to it was added a sohition of 25 mlb, (0.05 mole) of 2 .\ HCL
i 25 mboof methanol.  After 30 min., 200 mlb of 2-propanol
was added and the mixture was refrigerated for4 hr. The color-
less crystalline solid thus obtained was collected by filtration,
washed successively with cold 2-propanol and anhydrous ether,
and dried in veeno at G0° for 18 hr., 8.6 g (824, 4, mup. 208-212°
dec.

BRI
Cl, 21.40; N, K45,
8T

Preparation of 4-Substituted 1-(Dialkylaminoalkylamino)-
naphthalenes (XVa and b, XVIa-d,XVIIa-d, TableI). MethodI.---
A mixture of 100 g (0.41 mole) of sodium I-naphthol-4-sulfon-
ale, 31 g (044 mole) of 2-diethvlaminoethylamine, 71 g.
(0.41 mole) of sodium hydrosulfite, and 500 ml. of water was
heated at 130° in a bomb for 8 . Upon cooling, the contents
of the homl were removed and the solid that had separate:d
was collected by filtration and dried.  Crystallization from o
dimethyHornmmide—water mixture alforded N-(2-diethylantino-
ethyDnaphthionic acid as off-white needles, vi.p. 275-278°.

Method II.—A mixture of 120 g. (0.7 mole) of 4amethoxy-1-
maphthylamine, 120 g. (0.7 mole) of 2-chlorotriethylamine hydro-
chloride, 193 g. (1.4 moles) of anhvdrons potasshnn earbonate, and
b 1oof tolneue was stirred mird boiled under reflux for 18 hr. and
cooled, A sohution of 100 g. of sodium hydroxide in 1 1. of water
wus added and the toluene layer was separated. The aqaeans layver
was extracted with toluene and the combined toluenesolutions were
dried over anhydrous potassivnn carbonate.  Volatile materials
were removed in pacwo and the residae was distilled in high
vacenu through a 23-cm. Vigreux columu.  The product (X3
g., 44 was obtained as a visconus liguid, b.p. 147=149° (033
i ), n®n 1.5837.

The hydrochloride salt was prepared by bubbling hydrogen
chloride into an ether solution of the bage.  The oily preeipitate
that separated solidified after standing for 18 hr. and was col-
lected and crystallized from ethanol-ether.

Method IIL.—A mixture of 458 g. 10.22 mole) ot l-chloro-4-
nitronaphthalene and 77 g (0.66 mole) of 2-diethylaminoeth-
vlamine was heated on a stean bath for 15 mit. at which time an
exothermic reaction occarred and the temperature rose to 140°.
Heat was removed for 15 mit. and the mixture was subsequently
heated on a steam bath for 1 hr. Volatile marterials were removed
1 racko on a steam bath and the residue was warmed with 750
ml of water coutaining an excess of ammonhnm hydroxide.
Upon cooling, the oily precipitate solidified aud was collected
and  ervstallized  twice  from  2-propanol. N, N-Diethyl-N"'-
(4-nitro-l-naphthyvliethylenediamine was obtained as  yvellow
platelets, m.p. SU-83°.

[n the case of N, N-diethy]-N"-methy-N/-(4-nitro-1-naphthyh-
cthylenediaine, the crude base failed to ervstallize and the
produet was distilled ¢n vacio throngh a 15-cm. Vigreux columu.

Diethylmethyl|2-(4~-nitro-1-naphthylamino )ethyl]ammonium
Todide (XVIIIa).—A mixture of 10 g. (0,035 mole) of N,N-
diethyl-N’-(4-nitro-1-naphthyl)ethylenediamine and 100 g. (0.705
mole) of methyliodide was boiled under reflux for 2 hr. and cooled.
The wixture was diltted with anhydrous ether and the solid

Caled, for CgHeN2O0-2HCH ¢, a%.00; H, 7.30:;
Found: , 38.09: H, 7.41: CL, 21.45: N\,
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wis collected by filtration and dried.  Two erystallizations from
methanol gave 9.8 g. (667 ) of orange needles, m.p. 173-175°.
Anal. Caled, for CHuINGO.: C, 47.56: H, 5.63; N, 0.79
Found: ¢ 47.063; H, 5.97; N, 9.65.
Benzyldiethyl[2-(4-nitro-1-naphthylamino Jethyl|ammonium
Chloride (XVIIb).~To a solution of 7.2 g. (0.025 mwole) of N, N-
diethyl-N"-r 4-pitra-1-unphthylethylenediamine in 100wl of
acetonitrile-cther was added a solutian of 9.6 g, (0076 vroley ol
benzyl chloride i 50wl of aeetonitrile, and 1he mixtire wis
botled mider refinx for 17 hr. and cooled.  The mixture was con-
centritted o small vohrie and the residue was tritnrated with
anhydrous ether. A solid separated which was collected, dried,
and crysullized twice from ethanol-ethyl acetate.  The vellow
needles thus obtained weighed 5.2 g, (50¢¢), nup. 191-104° dec,
Awal. Caled. for CopHyxCINGO.: €, 66.73: H, 6.82: N, 10.15.
FPonnd: €, 66.92; H, 6.95; N, 10.00.
4-(Phenylthio)-1-naphthylamine.-—4-Nitro-1-naphthyl phenyl
sutfide?t (174 ., 0.062 mole) was hydrogenated in methanol
(250 ml) over 2 ¢, of Raney nickel at an initial hydrogen pressure
of 3.87 kg /em® The catalyst was removed by filtration and
the filtrate was concentrated to dryness on a steant bath, The
resulting browu oil solidified npon standing at room temnperatire
Tor 3 days, 145 g ex2¢0 ). Crystallization of & small sample fram
othanol-ether gave livender erystals, m.p. 218-220°.
Anal. Caled. far CgHuCINS: ¢, 66,77 H, 400; X, 187
Found: ¢, 66.71; U, 4.85; N, 4.83.
2-Chloro-N-i4-methoxy-1-naphthyl)acetamide.-—To a solution
at 173 g (0.1 mole? «f 4-methaxy-1-naphthylanine in 250 ml
of benzene was added with stirring a sohution of 17,1 g, (1.1 mole)
of cliloroacetie auhydride in 50 ml of benzene. A thick pnrple
solid separnted immedintely.  The mixtire was stirred and heated
o g stenm bath for 2 hro and caoled. The solid was collected
and dried, 210 g mop. 162-165° The crnde product was
crvstallized twice from ethanol (decolorizing charcoal) to @ve
13.2 ¢. (3390) «f pale blue needles, m.p. 191--192°,

dnal. Caled. for CpHeCINOy: €, 62053 H, 485 N,
5.61.0 Found: ¢, 62.47; H, £.83; N, 5.61.
N-(4-Methoxy-1-naphthyl)-1-piperidineacetamide (XIX).—A

mixture of 3.0 g (0.002 mole) of 2-chloro-N-(4-methoxy-1-
naphthyvDaceramide and 140 ml. of piperidine was stirred and
boited under reflux Tor 20 hr., filtered hot, and the filtrate was
concentrated ¢n raceo to 70 ml.  The residne was poured into a
mixture of water and ice aud allowed to stand for 2 hr. The solid
was collected, washed with other, and dried. Crystallization
from aqueous ethanol gave 5.0 g. (84¢0) of pale lavender needles,
.. N5-84°,

Anal. Caled. for CyHuaNat)a:
Fomnd: C, 72.30; H, .A2: N, 9.45.

C, ©2.46; H, 7.43; N, 9.30.
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