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1,4-Bisamides of 1,2,3,4-Tetrahydroquinoxaline.—To a
solution of 0.05 mole of tetrahydroquinoxaline in 100 ml of anhy-
drous chloroform at 0° was added dropwise with constant stirring
a solution of 0.11 mole of the acyl chloride in 50 ml of anhydrous
CHCl;. When the addition was complete, the mixture was re-
fluxed until evolution of HCI had ceased. Filtration, followed by
concentration in wvacuo, and when necessary trituration with
ether, gave solids that were purified by recrystallization from
ethanol. The compounds prepared by this method are listed
inn Tables I and IT (method A).

1-Ethyl-4-(3-chloropropionyl)-1,2,3,4-tetrahydroquinoxaline
(IV).—Reaction of 0.031 mole of 1l-ethyl-1,2,3,4-tetrahydro-
quinoxaline!* in 75 ml of chloroform with 0.031 mole of 3-chloro-
propionyl chloride in 25 ml of CHCl; by the general procedure
described above gave an 849 vield of a thick oil. Treatment of
this oil in ether with HCI gave the hydrochloride, mp 140-142°
(from tetrahydrofuran).

Anal. Caled for C,;Hi;CIN,O-HCl: C, 34.05; H, 6.27; N,
9.69; Cl, 24.52, Found: C, 54.16; H, 6.51; N, 9.91; Cl,
24.25.

Amides of Tetrahydroquinoline and Tetrahydroisoquinoline.—
Using the same general procedure as described above for the
bisamides, 0.05 mole of amine and 0.06 mole of acyl chloride
were allowed to react to give after recrystallization from ethanol
the materialg listed in Table ITI.

1,4-(Diacrylyl)-1,2,3,4-tetrahydroquinoxalines.—The 1,4-bis-
(3-chloropropionyl)-1,2,3,4-tetrahydroquinoxalines in benzene
were chromatographed over Merck reagent grade aluminum
oxide and eluted with benzene-ethanol (9:1) to give, as previously
reported,® the compounds listed in Table IT (method B).

(14) R. T. Smith, W. J. Rebel, and T. N. Beacl, J. Org. Chem., 24, 205
(1959).
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1,4-Diformyl-1,2,3,4-Tetrahydroquinoxaline (V, R = H).—A
solution of 0.036 mole of quinoxaline in 30 ml of formic acid and
100 ml of dimethylformamide was refluxed for 16 hr. The re-
sulting solution was poured onto ice and the agueous solution
was extracted continuously with ether for 48 hr. The ethereal
solution was dried and concentrated n vacuo to give an oil which
crystallized on trituration with ethanol.  Recrystallization
from ethanol gave 3.0 g (449), mp 125-126°, lit.” mp 11Y-
122°,

Anal. Caled for CiHwN.0.: C, 63.14; H, 5.29; N, 14.72.
Found: C, 63.12; H, 5.14; N, 14.69.

1,4-Bis(chlorocarbonyl)-1,2,3,4-tetrahydroquinoxaline (V,R =
Cl).—A solution of 0.03 mole of 1,2,3,4-tetrahydroquinaxaline
in 30 ml of benzene was added dropwise with stirring and couling
to a solution of 0.06 mole of phosgene in 50 ml of benzene. After
addition the mixture was refluxed for several hours aud concen-
trated in vacuo to give 3.9 g (76%) of a solid, mp 92-93° (from
isopropyl ether).

Anal. Caled for CpHiCLN:O:: C, 46.35; H, 3.11; N,
10.81; Cl, 27.37. Found: C, 46.50; H, 3.22; N, 10.66; Cl,
27.16.

1,4-Bis(2-chloroethyl)-1,2,3,4-tetrahydroquinoxaline (VI),—A
solution of 0.015 mole of 1,4-bis(chloroacetyl)-1,2,3,4-tetra-
hydroquinoxaline in 200 ml of tetrahvdrofuran (THF) was added
dropwise with stirring to 50 ml of a 1 N solution of borane under
nitrogen at —10°. After the resulting mixture was refluxed for
1 hr, 8 ml of 6 N HCI was added followed by 75 ml of water. The
THF was distilled and excess solid NaOH was added. The
resulting mixture was extracted with ether, and the dried ether
extract was concentrated to give 3.55 g (809) of a yellaw uil.
The hydrochloride was prepared and recrystallized from THF,
mp 149-152°.

Anal. Caled for CpHClLN.-HCl: C, 48.76; H, 5.80;
N, 9.48; Cl, 35.98. Found: C, 49.00; H, 5.71; N, v.47; Cl,
35.92.

Hypoglycemic Activity and Pharmacological Picture of
4-(1-Naphthyl)butylamine Derivatives
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Forty-nine 4-(1-naphthyl)butylamine derivatives were prepared for hypoglycemic tests.

They were also

submitted to comprehensive screening, in order to obtain as complete as possible a pharmacological picture.
The majority of the compounds examined revealed marked hypoglycemic activity, and of these the a-isopropyl-
a-(3-dimethylaminopropyl)- (XXIII) and «,a-di(3-dimethylaminopropyl)-1-naphthylacetic acids (XXIV) were

found to be the most active and comparable with chlorpropamide.

vealed anything of particular interest.

Our finding! that some o«-aminoethyl-1-naphthyl-
acetic acids possess hypoglycemic activity has led us
to extend this investigation to compounds with re-
lated structures. Preliminary studies showed that
substitution with an aminopropyl chain in the « posi-
tion of 1-naphthylacetic acid was the most promising
for reaching the highest activity, and an extensive
series of 4-(1-naphthyl)butylamines of the following
general structure was prepared. The methods used
in obtaining the new compounds were quite similar to
those reported in previous papers:? and, in any case,
are well illustrated in the Experimental Section.,

(1) G. Pala, T. Bruzzese, E. Marazzi-Uberti, and G. Coppi, J. Med.
Chem., 9, 603 (1966).

(2) (a) S. Casadio. G. Pala, E. Crescenzi, T. Bruzzese, E. Marazzi-
Uberti, and G. Coppi, ¢bid., 8, 588 (1965); (b) S. Casadio, G. Pala, T.
Bruzzese, E. Crescenzi, E. Marazzi-Uberti, and G. Coppi, ibid., 8, 594
(1965); (c) G. Pala, T. Bruzzese, E. Marazzi-Uberti, and G. Coppi, Farmaco

(Pavia), Ed. Sci., 19, 731 (1864); (d) G. Pala, T. Bruzzese, E. Marazzi~
Uberti, and G. Coppi, ibid., 19, 933 (1964).

None of the other actions investigated re-

R/

| i
RCCHQCHQCHQN;/‘/:

e

R = H, alkyl, or aminopropyl

R’ = CN, CONH,, CO.H, CO.R"", CONHR'/, CONPr,,
CONHCONHPr, CNHR"/, or COEt (R’' = alkyl, cycluhexyl,
allyl, or phenyl)

NAA = tertiary amino group

The title compounds were submitted to a pharmaco-
logical investigation which included not only examina-
tion of the hypoglycemic action, but also studies of
acute toxicity, behavioral effects, and antiinflamma-
tory, analgesic, local anesthetic, antitussive, diuretic,
antispasmodic, antipyretic. choleretic, and hypoten-
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TE sive action, as well as their #n vitro antibacterial,
|, 28398223 TIR288:=¢ if 1. trich icidal ; £f
p NN I O S RO I RIS 22 antifungal, trichomonicidal, and antiamebal effects.
MR DL IS DO S BR 7}5
>
) 52 Experimental Section®
= eIV D Qcaz
R owmEansoaaaeas & Chemistry.—The new compounds are listed in Table I, along
: X*oScooesaaxsee ol with yields, physical constants, and analytical data.
= = = Nitriles (I-XIII) were prepared according to the general pro-
R - ‘ = cedure we recently described,? and which consists in alkylating
o IOE % 5 00] % 5 : [as & = % O—Cj %Cﬂ [5 = Z nonsubstituted nitriles with an aminoalkyl or alkyl halide in the
l SERRNRERRRIRRAEER E= presence of sodamide.
= f Method A. «-(3-Dimethylaminopropyl)-1-naphthylacetoni-
X5 trile (I).—Sodamide (8.2 g, 0.21 mole) was cautiously added
[ . ZRRE 1’1 ;:% = ;“: [F: % B % %1 3 '% % to a solution of 1-naphthylacetonitrile (33.4 g, 0.2 mole) in an-
2R e 25 0 W0 b= b= be SrS e ‘ii hydrous benzene (200 ml), refluxing the mixture with stirring
‘ *) for 2 hr. After cooling to 40°, a solution of 3-(N,N-dimethyl-
3 Ej amino )-1-chloropropane (25.5 g, 0.21 mole) in anhydrous ben-
5‘ VIRRIETEREZFEETIR | ) zene (150 ml) was added dropwise over 1 hr. The suspension
OV S i L was then refluxed for 6 hr and cooled to room temperature, and
e e - - £8 water was cautiously added. The benzene layer was separated
[ = ; and extracted with dilute HCl and the acid extract was washed
‘ Mo SISO EN =N R gz with ether and made alkaliite with 1097 NaOH. The oil which
o oESfesmanhnaes 28 separated was extracted with ether and the solution was washed
< KRERRERERZEZS E_E with water and dried (Na,S80Q,). After removal of the solvent
B '% the residue was distilled at 163-165° (0.6 mm) to give a colorless
~ oil.
EN é Method B differed from method A in that an aminoalkyl or an
E & alkyl halide was treated with an a-aminoalkylnitrile.
P N e N e e e = ~ a-Isopropyl-«-(3-diethylaminopropyl )-1-naphthylacetonitrile
i3 ;’« S % ) % = % % % Sos 3 (VI).—Sodamide (10.1 g, 0.26 mole) was cautiously added to a
E=FR2 g s8e s 38 238 5'_% solution of V (56.1 g, 0.2 mole) in anhydrous benzeue (300 ml)
eEER HESTEOREEEE T2 and the mixture was refluxed with stirring for 2hr.  After cooling
SHSRSHCRCACRORCRCRGRGRORGR RC -} to 40°, 2-bromopropane (32 g, 0.26 mole) was added dropwise
20 = over 1 hr. The mixture was refluxed for 6 hr and then treated
e~~~ e~~~ o~ o~~~ E & as described in method A, yielding a viscous oil, bp 167-168°
. MMM W0 52 (0.3 mm).
<] PRI - _ _ =%
_p.,2cs SSESe Se£2 2 £ Primary Amides (XIV-XXI)—The procedure consisted of
E s OSEXRRERE28 SRE EE hydrolyzing the nitriles with sulfuric and acetic acid, according
SE o T QU S e he general method previously described. 2
sF T 1 ld4Admat s2d33 totheg previously .
7 ZElxxxzwZoc ned 58 Method C. «-Ethyl-a-(3-dimethylaminopropyl)-1-naphthyl-
SRS T T AEAER T acetamide (XIV).—II (28 g, 0.1 mole) was dissolved in a 1:1: 1
i 8 < mixture of concentrated H,S0,, glacial acetic acid, and water
2 s VN N N N o (109 ml). The solution was refluxed for 24 hr, cooled to room
ﬁ RZIIFBRFIRE IRRE 20 temperature, diluted with water, and made alkaline with 309
= ) NaOH. The oil was separated and extracted with ether and
3 £ the ethereal solution was washed with water and dried (Na;S0,).
:; DO~ D = 3—% After removal of the solvent, the residue was distilled at 210-
= == 212° (0.6 mm ), giving a glassy product.
5 = Method D. «-Isopropyl-«-(3-piperidinopropyl)-1-naphthyl-
T B acetamide (XX) was obtained by hydrolyzing XI for 216 hr as
.. oA aA s m o a s s a s aa oA £ described in method C. After distillation at 214-217° (0.2 mm),
L=< o] S SO S SR TS T e o the product was treated with ligroin (bp 75-120°) yielding color-
¥ COUTOOLTLOOUCOUR T less crystals, mp 112-113°.
FZZZZEZZZZZZEZ 3 ¢ Acids (XXII-XXIX).—Following the general procedure pre-
ae viously described,! the required acids were prepared by reaction
o = 3 of the amides with isoamyl nitrite in glacial acetic acid, and in the
= = g presence of HCIL.
I 5 = é’ Method E. a-Eth.yl-a-(3-dimethylaminopropyl.)-1-naphthyl-
o= = ; . acetic Acid Hydrochloride (XXII).—Hydrogen chloride was slowly
= o o o m: SRz s ERS b.ubbled, for 1.5 hr, at room temperature, throu_gh a.cooled solu-
o 2 T 5 = E«; = % ’5 = 8 85 i:' = tion of X?V.(29.8' g, 0.1 mole) in glacial acetic acid (200 ml).
3 5 ’5 EEEESTOE =& = E < Fresh}y dl.stx.lled isoamyl nitrite (37.2 .ml) was added' over 2
SECZZZZZZZZZ 7% ~ o hr, with stirring, and the bright red solution was then maintained
QERIIERZLLL2R 5SS 8 g0 at room temperature for additional 2 hr and afterwards heated
CODLLLOLLLLO é = at 100° overnight. The solvent was removed at 50° under
= reduced pressure, and the residue was triturated with ether.

2 2 25 On crystallization from ethanol a colorless product, mp 251-

= = = 252°, was obtained.

o = R Method F. «-Isopropyl-a-(3-morpholinopropyl)-1-naphthyi-
BB e e - . - 5 =3 acetic Acid Hydrochloride (XXIX).—XXI was treated as de-

en] é? EEEESD ST X o s = scribed in method E, but the above procedure was repeated several

oYY SR 5‘ Qe E times until a sample of the reaction mixture, evaporated to dry-

R ness, gave a residue completely soluble in dilute NaOH. After
= T g crystallization from ethanol, the product gave colorless crystals,
22 g mp 226-227° dec.

_ = 3 Ez Acid Chlorides. General Procedure.—The appropriate acid
TEEE ?j — —_ =R hydrochloride (30 g) was dissolved in SOCI; (150 ml) and the
i LZEZnEEE oScgf ERa—— o
6] S nd v e 3 ERERERERCRE RO NG = < £ 9 (3) Boiling ponrllts.a.re .uncorrected. Melting points are corrected and

S I R Sl e o] were taken on a Biichi capillary melting point apparatus.
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distilled and the residue was maittained at 95° for 16 hr.  The
mixture was then coaled and 10¢; HCl was cautiqusly added
(400 ml). The acid layer was separated ahd made alkalive with
3090 NaOH, the oily praduct was extracted with ether, and (he
resulting ethereal =olntion was dried (NaS0O,). The solvendt whs
removed auder reduced pressare aad (hie residue wis distilled
at 173--175° (0.3 mm), giviung a colorless oil.

Method N. 1-Dimethylamino-4-isopropyl-4-(1-naphthyl)-5-
iminooctane (XLVIII).—A salutian af T (29.4 g, 0.1 mole) in
anhydrous taluene (100 ml) was added to Grignard rveageut pre-
pared by magnesium (9.7 g, 0.4 g-atvm) aud propyl bromide
(4.2 g, 0.4 male) in anhydraus ether (200 ml). The ether was
distilled and the residue was matntained at 95° for 120 . The
mixture was then caoled and treated as described in method M.
The produce ohtained was a colorless ail, hp 169-171° (0.3
nimn).

Method O. 1-Dimethylamino-4-ethyl-4-(1-naphthyl)-5-hep-
tanone (IL).—XLVII (31 g, 0.1 mole) was refluxed for 288 hr
with concentrated HCL (500 ml), and the cooled mixture was
diluted with water, washed with ether, and niade alkaline with
30%; NaOH. The ail was separated and extracted with ether,
the solution was dried (NasSO4), mid the ether was distilled
yielding an oily product, hp 160-162° (1.5 mm ).

Pharmacology.—The acute toxicity, behaviaral effects, nud
Liypoglycemie, analgesic, lacal anesthetic, antitussive, diuretic,
antispasmadie, antipyretie, and choleretic wetivities were in-
vestigated by the techniques previously described.’-» Tle
antiinflammatary  activity was tested orally in rats, using the
varrageenin-induced edema technique® The action on  the
arterial pressure was studied in rats under urethao miesthesia
(1 g/kg ip), recarding the pressure at the varotid by means of «
pliysinlogical pressure transducer connected to a Sanhorn poly-
graph. The antibacterial, antifungal, and trichomonicidal
uctivities were studied in witro, ax described hy Coppi, of al.:®
the antiamebal action wax examined in vifro, acearding to de
Carnert.?  Chlarpropamide, phenylbutazane, morpline,  co-
vaine, oxolamine, hydrochlovothiazide, and atropine, diphenhy-
dramine, hexamethaniani, wnd chlurpromazine were nsed as
standards for comparison, respectively, of the hypoglyvemie,
antiinflamiatory, mialgesic, local unesthetic, antitussiyve, diaretie,
and antispasimodic activities.

Results and Discussion

Table II gives the most interesting results of the
pharmacological screening.  Ax expected, the majority
of the compounds examined displaved & marked hypo-
glycemic action on oral administration. Considered
as a whole, the acids showed the greatest activity,
whereas the amides, substituted or uwof, esters, and
nitriles showed a decreasig order of activity. Nothing
definite can as yet be stated about the wreides, keti-
mines, and ketoneg, because of the scaveity of avatlable
data. Moreover, when considering the toxicity, even
if mervely approximately, the series of acids ¥ seen to
be by far the most promising. Another point of in-
tevest was the mcreased potency imparted to the com-
pounds by substitution of the a-methylene group with
an isopropyl or anunopropyl radical, compuared with
the other substituents tested. The hypoglycemic ac-
tion was particularly evident i the case of XXIII
(a-isopropyl-a-3-dimethylaminopropyl-)  and  XXIV
(e, a-d1-3-dimethylaminopropyl-1-naphthylacetic acid),
the poteney of which, at a dose of either 50 or 10 mg/kg

) k. Acrigoni-Martelli anad 1. Cond, Facmaco (\Vuvia), £d. F'rat., 19, 1135
(1u54),

() G. Coppi, A, Maselll, and C. Ciani Bonardi, Faermaco (Pavia), Ed.
Sed., 20, 208 (1963).

(7) Y. de Carveri, Asrh. Tutern. Pharmnerdyn., 118, 275 (1438).
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was of the samme order as that of the veference standard,
chlorpropamide.

Ax far the other activities mvestigated, many of the
compounds showed CNS depresston which appeared
ax a shght motor incoordination, decrease of the =pon-
tancous matihty, hady muscle tonus, and ol the
pinna and ipstlateral flexor reflexes. A number of
the substances were found ta exert antiinflammatary
activity against earmgeenin-induced edema, this effect
being particudarly marked for 'V {a-3-dicthylamino-
propyl-I-naphthylacetonitrile), XVII  (a-tsopropyl-e-
3-diethylamiopropyl-1-nuphthylacetamide), XXX-
VIII  (ethyl  e-ixopropyl-e-3-dicthylaminopropyl-1-
naphthylacetate),  NXLIT (N-evelohexyl-a-tsopropyl-
e-3-dimethylaninopropyl-T-naphthylacetamde),  aud
[L (I-dinethylimmo-t-cthyl-4-naphthyl-5-heptanone).
Ax for the hot plate analgesie method, the activity
found was modest In every case wheu compared with
that of morphine, but was more interesting, cspectally
for IX (a-t=opropyl-e-3-pyrrolidinylpropyl-1-naphthyl-
acetonitrile), when phenylbutazone was tuken us the
reference standard,  NMany of the compounds <howed
a marked loeal anesthetic action which was maost -
teresting in the ease of NIX (e-izopropyl-e-3-pyrrohdi-
nylpropyl-T-naphthylacetamide), XLVITI {(1-hi-
methylamimo - -1soprapyl-4-naphthyl-s>-iminoactanc),
aund I, Among the substaneex tested for antitussive
activity, XVII («.e-di-3-diethylammopropyl-1-naph-
thylwcetamide), XXX (methyl  e-sopropyl-a-3-di-
methylaminopropyl-T-naphthylacetate), XXXVI (phen-
vl a-isopropyl-e-3-dimethylammopropyl-1-naphthyl-
acetate), and XXXVIID were found to inhibit signifi-
cantly the experimental couglt. A munber of the com-
pounds =howed same diuretie activity, which was more
pronaunced for NIV (e-ethyl-a-3-dimethylanminapro-
pyl-T-naphthylacetannde), XXXI (ethyl a-t=opropyl-
a-3-dimethylaminopropyl-T-naphthylacetate). and Xl-
II. As for the antispasmodic  activity e rilro,
only  compaunds VI (a-tzopropyl-a-3-dicthylanino-
propy l-1-naphthyhecetoniteile), IX, XV (a-tsopropyl-
e-3-dhnethylaminopropyl-T-naphthylacetammde),  XI-
VIIL, and ITL were found to be of =ome interest.
Nothing of particular interest was found in investi-
gating the antipyvretic, choleretie, and  hypotensive
actions, ax well ax the 7n eflro antibacterial, antifangal,
trichomanteidal, and antiamebal effects,

Due to the promising results shown i the prelimi-
nary  hypoglveemie testing of XXIII and XXIV,
these two compounnds are now undergoing a more
detailed pharmacological and toxicological study and
this will be reported in the near future,  An investiga-
tion of ather substances chemieally velated to the title
compatnds s alko e progress, in arder to shed more
light ou the structre-hypoglyceic activily relation-
ships.
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