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Biological Activity
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Synthesis and Antiarrhythmic

(naNrraNco Para, Arrero Daserrs,

Canrva Tunrpa, a

Pats, Thoxerrn, Thina, avn Casanm

atert were excised, blotted div, radd weighed, Tl
antifertibty netivity was determined by adminis-
teriig the eompourad by gavage to nedure ferade
rats for 6 days beghanng tle mortdrg after o proven
neenrcaina. Tle mts were nutopsied 9 davs wdter
tlee Inst mediention wadd their ntert were removed sad
exauntiteed for imphud:dion sites radd gross abrornad-
Hres.

Activily of Naphthylalkylamines

ND SILVANO (CAsAaDlo

Wvseaech Labocaloeics of Tstidalo Dy Lagpedd, 200035 Milua, findy

Feceived Maceek (0, 10

A Tiether eries of naplnhyladkylamines was prepared and as<ayed o by e madvity,
enmpounds were found to be active g eileo, hut vy for five of them was aetivity canfirmed 70 v,

Aany oindie
Conpiri-

tive regression line mnalyxix revealed thaw mneng the naphthyllkylimines o lar investignted for antarrhy tmie
neivity, 1,5-dimorpholinoe-3-{a-naphthylipentane i <@l the mose interes (ing 1,

Our  finding! that some e-naphthyldkylumines,
espeeially 1,5-dimorpholino-3-(e-naphthylpentane,
possess marked antiarrhythniic activity led us to extend
this investigation to 83 chemically related compounds.
The new naphthylatkylamines had the general strue-
tures I-IV, in which R wus are alkyl or wuninandkyi
group; Ry was a primary amino or aninomethy! group:
NAA was 2 tertiary amina group; n = 2 -4,
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Naphthyvikytanines with By = NHy were prepared
from the corresponding mnides by the Hofnuum rene-
tion.  Reduetion of the related nitriles with execess
LAH in Et,O afforded naphthyiatkyhunines with Ry =
CH.NH.., reaction time and excess LAH depending or
the sterie hindranee of the nitriles,

Pharmacology.-—All of the substances listed in
Table IT were submitted to the n e¢dlro antinrrhythimic
t(wt using quinidine and 1,5-dimorpholino-3-(e-naph-

hy )})tllt me s reference standards. Many of them
(’mmdm bly reduced the maximal rate of stimulation
of eleetrically driven izolated guinea pig auricles but
did 10t inhibit the amplitade of contractimrz. These
results are neluded in Table [T i termis of relative
poteney, whiel was enleubited from IEDg values ns
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previously deseribed® and expressed 1 relation to the
antinrhythimie aetivity of quinidine, which has heei
assighied the poteney af 1.0.

Due to the promising results in eitro, b of the above
colmpounds weve tested subeutaneously in rats for the
setionn o arrhyvthoins imduced by CaCly. The proce-
dure was essentially the same ax previously deseribed,®
exeept thut 120 mg kg of CaCly was 111f11,s(*tl. I{ut-
creree standards and expression of results were as
deerfeo. OF all the tested substances, ouly 51, 64, 82,
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TasLe I

INTERMEDIATE NITRILES

/’A\
(\ /N(CH!)u
Compnl R R ~A
1 7L-C3H7 CN (CHa)QN(CHQ)Q
2 n-C4}L) CN (CH;})QN(CHQ)?
3 i-C,H, CN (CHy):N(CH, )
4 S(’C-C4}L; CN CI’Ia(CQHs)N(CIlz )2
5 CHy(C,H,)N(CHy ), CN CH,(C.H;)N(CH, ),
6 S/'C-C4I{<_) CN (C2H5)2N (CI‘In )2
7 (CsH ) N(CH:)e CN (C.H;).N(CH,),
s {-C3H; CN (1-C3H7)o:N(CH,)»
8] S(‘C-CJIQ CN (7,'-C3H7)LN (CIIQ )2
}() (1‘-C31{7)2N(C}13)2 CN (i—CoHT)QN(CHQ)Q
11 CH; CN c
]2 CQH; CN C
13 7L-CgI{7 CN c
14 -CyHy CN ¢
15 7L-C4H<_) CN C
16 i-CHy CN ¢
17 sec-CyHay CN ¢
18 c CN ¢
19 n-C;Hy CN d
20 n-CH, CN d
21 -C,H, CN d
22 n-C;H- CN e
23 n-C,H, CN e
24 7-C,H, CN e
25 CH, CN (CHy):N(CH,)
26 S(‘C-C4I’Ig CN (CHa)QN(CHQ)u
27 sec-C4H, CN f
28 sec-C,H, CN g
29 S(‘C-C4H1| CN h
30 S{’C-C4H9 CN (CHa))N(CH2)4
31 i-CyH= CN 7
32 see-C.H, CN 7
33 7:-C3H7 CN ]
34 sec-C H, CN j
34-) 1T-C3H7 CN k
36 SCC-C4H9 CN k
37 S(’C-C4H9 CN (CH3 )gN(CHa)Q
38 7:-C31{7 CN (4
39 SCC—CJ’IO CN e
40 SCC-C4I‘I9 CN (CH3)3N(CH2)2
41 i-C3H; CN d
42 sec-C.H, CN d

@ Purified produet.
¢ 2-(1-Pyrrolidiny!)ethyl. 4 2-Piperidinoethyl.
pholinopropyl. ¢ 4-(1-Pyrrolidinyl)butyl. 7 4-Piperidinobutyl.
84, and 120 had confirmed activity in vivo; the relative
potencies (quinidine = 1.0) were 1.6, 0.7, 1.5, 3.4, and
0.8, respectively; the potency of 1,5-dimorpholino-3-
(e-naphthyl)pentane was 1.2. However, an examina-
tion of the regression lines (Figure 1) revealed that the
nnew compounds had a range of active doses narrower
than both the reference standards.

On the basis of previous' and present results the
conclusion may be drawn that, among the naphthyl-
alkylamines so far investigated for antiarrhythmic
activity, 1,5-dimorpholino-3-(a-naphthyljpentane is
still to be considered as the most interesting one.

Experimental Section?

Intermediates.—Many of the nitriles were prepared as pre-

(3) Boiling points are uncorrected. Melting points are corrected and
were taken on a Bichi capillary melting point apparatus,

Yield, Bp (mm)

Structure LA or mp, °C Formula®
1I 33.9 145-150 (0.2) CisHwN,
II 62.8 177-180 (0.2) C:oHes N2
1I 82.3 147-150 (0.4) CaoH3sN:
II 78 167-169 (0.2) CaHasN,
1I 77.6 190-195 (0.6) CreHyu N
II 74 170-175 (0.3) CapHypN»
II 84.6 174-178 (0.1) CoHz N,
II 68.6 167-170 (0.3) CoH N
I 51.6 168170 (0.1) CosHuN,
II 70 200-205 (0.6) CusHgNy
71 35.3 180-182 (0.5) CioHaN;
11 77.5 185-188 (0.7) CsoH2zN>
I 74 8 190-191 (0.73) CaHyN,
II 77.1 85-87 C: HaeN,
11 69.5 195-200 (0.15) CoHgN,
I 69.3 180-183 (0.2) CoHasNo
1I 89 187-190 (0.5) CoHaN,
I 78.8 215220 (0.15) CoHsN;
It 66.2 179-182 (0.05) ConHasN,
11 79 .2 190-195 (0.2) CozHyoN
1I 63.5 205-209 (0.8) CoHyN:
II 43.7 109-111 Cy HyN,O
II 39 200-205 (0.2) CnHpN:0
I 52.4 190-195 (0.2) CpHeoN-O
11 48 .7 155-1507 (0.2) CisHz N>
II 79 164-167 (0.4) Cy HyuN,
1I 34.3 96-99 CyH3oN»
1I 44 4 123-124 C.H.:N;
II D8 90-92 Co: HyoN,O
1I 29 165-170 (0.23) CHyN:
I 80 182-185 (0.23) Cy;HyN.
I 75.7 187-190 (0.1) CaHsN:
I 71.7 207-210 (0.5) C:Hso N,
I 61.7 196-200 (0.2) Co 11N,
11 35 200-202 (0.25) Co H3N,O
11 70 205-210 (0.1) CuHsN:0
111 75.3 150-155 (0.09) C:oH3eN:
111 66 192-195 (0.15) CyHyN:0
111 74.5 193-196 (0.1) C»H:N0
v 41.5 62-63 C: HasN:
v 41 96-98 CaH3o N2
v 66 102-103 CoHpe N>

® All compounds were analyzed for C, H, N and the analytical results were within = 0.49 of the theoretical values.
e 2-Morpholinoethyl.

7 3-(1-Pyrrolidinyl)prepyl. ¢ 3-Piperidinopropyl.  *3-Mor-

£ 4-Morpholinobutyl.

viously described.®* The new nitriles (Table I) were obtained
similarly. Except for the following compound, all the amides
were prepared as previously reported.? =10
a-(2-Dimethylaminoethy!)-1-naphthylacetamide.—A solution
of a-(2-dimethylaminoethy!)-1-naphthylacetonitrile (10 g, 0.042
mol) and KOH (7 g, 0.125 mol) in 959, EtOH (40 ml) was re-
fluxed for 3 hr with stirring, cooled, and poured into H;O. The
separated pasty product was extracted (Et.0), washed (H:0),
and dried (Na;8O.). Evaporation of the solvent yielded a

{(4) 8. Casadio, G. Pala, and T. Bruzzese, Farmaco Ed. Sci.,
(1962).

(5) 8. Casadio, G. Pala, E. Crescenzi, T. Bruzzese, E. Marazzi-Uoterti,
and G. Coppi, J. Med. Chem., 8, 589 (1965).

(6) G. Pala, S. Casadio, T. Bruzzese, E. Crescenzi, and E. Marazzi-
Uberti, ibid., 8, 698 (1965).

(7) G. Pala, S. Casadio, T. Bruzzese, and G, Coppi, 1bid., 9, 786 (1966).

(8) 8. Casadio, T Bruzzese, G. Pala, G. Coppi, and C. Turba, tbid.. 9, 707
(1966).

(9) 8. Casadio, G. Pala, T. Bruzzese, E. Crescenzi, E. Marazzi-Uberti,
and G. Coppi, ibid., 8, 594 (1965).

(10) M. Julia and M. Baillargé, Bull. Soc. Chim. Fr., 928 (1957).
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15 ClIL CILNIL | B 22 <) H2-115 001y CpllheN
16 -Gl CILNTLL | 13 200 2 S) PA0-152 0.2y CrplhuN ten
47 n-Cyll CILNIL | 13 KRB SN 1012 0.2y CullaN -
IS (CIERN(CIHL CH.NTL I 3 e 2oong 14715000030 Cralle N, ]
10 CHy(CylL)N(CILY - CILNITL | 3 e 2 Gy 41142 o0 CpllagN,
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71 (CyHN(Clas CILNH.  {CIIDN(CI 11 Iy 15 82 IS0 N2 e N
72 =Gl CILNIL  CH Gl LCH N 11 I3 15 6 72 INE IS id 0 N
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760 Cl CILNHL 11 ) 2T 16N 1T G Ol TNy -
7T (LIl CILNIL 1 i [ 2 67 TN i02s CullN, 07
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Ny CILNIL gy 11 I3 10 T 216218 (00 CulllNy
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83 (all CILNIL o 11 3 10 2 sl 17274020 Call, Ny [N
St on-CILL CILNIL 11 B3 2002 50 170170 1y Cald BN, 1)
ST Gl CIHLNIL, o 11 3 He 3 17217300000 CalllNL |
S8 u=Cyll CILNIL v/ 11 3 L2 S 2t i CyullNe -
IR GRS CHLNTL o 11 I3 10 4 NG 102 0 Cylla Ny L
DO syl CILNIL o 11 B3 2002 o8 G- P sy CullN 1o
[ CILNIL o/ 11 B3 15 2 T 220-2200. 0 CulluN :
02 Clly CILNIL 1] I3 | DT A T} 175176 (0.1 CrllaNgd
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TasrLe I (Continued)
Reaction
—conditions—
LAH:
ni-
,A\ trile, Rel
N(CH.L, Strue- Time, mol Yield, Bp (mm), po-
Compd R R \‘A/ ture Alethod hr ratio %% °C Formula® tency
106 +CH: CH,NH, f II B 40 3 77 186-188 (0.2) CpHiN. ¢
107 S(’C-C4Hu CH;NH; f II B 40 9 73 193-195> (02) C24H35N-_< c
108  +C;H: CH,NH, < 1I B 20 4 71 198-200 (0.1) CuHgpN,0O ¢
109 see-C(H, CH,NH, ¢ 11 B 30 5 87 190-192 (0.2) CuHuNu» ¢
110 +C;Hq CH,NH:, (CH;):N(CH,), 1I B 10 2 71 156-138 (0.1) CuHpN. 1.0
111 see-CH, CH.NHy (CH;)N(CH,), 11 B 15 4 86  170-172 (0.1)  CaHaN. 0.7
112 I-C‘;I{7 CH_)NHQ ] II B 40 3 71 195-196 (0 1) C23H54N3 c
113 sre-C4H, CH.NH., j 11 B 40 3 75 184-186 (0.1) CuHieN, ¢
114 +C;Hy CH,NH. &k 11 B 40 3 80  183-191(0.2) CuHzNe ¢
115 sre-CyH,y CH,NH, & 11 B 40 3 75 195-197 (0.2)  Cy;:HgpNe ¢
116 - GCsly CH.NH, 11 B 40 5 78 220-223 (0 4) CuHN.O ¢
117 see-Cill, CH.NH. /! 1I B 15 3 02 210-212 (0.3) C.HxN0 c
118 -CyH- CH:NH, (CH;).N(CH,). IIr B 15 4 56  154-156 (0.1) CiHauN: 1.9
119 see-CHy CH.NH, (CH;)N(CH;). III B 4 5 70 162-164 (0.2) CuHaN: 2.3
120 -CyHy CH,NH. ¢ II1 B 4 5 64  205-206(0.2) CaHaN0 1.6
121 see-Ciy CH,NH; ¢ III B 4 5 77 207-208 (0.1) CpHpENO 2.0
122 +-CH: CH.NH, (CH;).N(CH,), IV B 3 2 69 154156 (0.1) CypHypN. 0.7
123 S/'C-C4I{1| CI{QNH& (CI{J)QN(CHQ)Q IV B 15 2 83 162-164 (0. 1) C2|H3~;N2 c
124 +-CH: CH.NH, d v B 15 2 87  184-183(0.1) CuH, N, 0.9
125 sre-C4H,y CH,.NH, d IV B 15 4 76 202-204 (0.5) CoHgN: ¢
1,5-Dimorpholino-3-(a-naphthyl )pentane 1.8
Quinidine 1.0
« Distilled product. * All compounds were analyzed for C, H, N aud the analytical resnlts were within =0.4%; of the theoretical
values. ¢ Inactive or cardiotoxic compound. ¢ 2-Piperidinoethyl. ¢2-Morpholinoethyl. 7 3-Piperidinopropyl. ¢2-(1-Pyrrolidinyl)-

ethyl. #3-(1-Pyrrolidinyl)propyl. ¢ 3-Morpholinopropy!.
residite which, on trituration with 1:1 Et,O-petroleum ether
(bp 40-70°) gave a colorless solid (6.9 g, 649,), mp 79-81°.
Anal. (CisH2N:0) C, H, N.

Naphthylalkylamines with R, = NH, or CH,NH; are listed in
Table II, and their preparation is illustrated by the following
methods.

Method A. 1-Dimethylamino-3-amino-3-(a-naphthy!)-4.-
methylpentane  (54).—a-Isopropyl-a-(2-dimethylamiuoethy!)-
1-naphthylacetamide (17.5 g, 0.059 mol) was added with stir-
ring to a solution of Na (2.7 g, 1.17 g-atom) in anhydrous MeOH
(100 ml), and then Br: (9.38 g, 0.059 mol) was rapidly dropped
into the solutionn.  After 6 hr stirring at room temperature, the
mixture was allowed to stand overnight, and the solvent was re-
moved nnder reduced pressure. The residue was dissolved in
Et.0, washed (H.O), and dried (Na:SOs) and the solution was
evaporated to dryness, The new residue was dissolved in 959
EtOH (130 ml), 509, KOH (130 ml) was added to it, and the
mixture was refluxed for 6 hr, poured into cold HzO, and extracted
(Et.0). The extract was washed (H,O) and dried (Na:SOy),

i 4-(1-Pyrrolidiny!) butyl.

& 4-Piperidinobutyl. ¢ 4-Moerpholinobutyl.
the solvent was evaporated, and the residue was distilled to give
a viscous and colorless oil, bp 137-139° (0.2 mm).

Methed B. N-[3-Aminomethy!l-3-(a-naphthy!)heptyl|piper-
idine (88).—A wolution of a-n-butyl-a-(2-piperidinoethyl)-
1-naphthylacetonitrile (50 g, 0.15 mol) in dry Et:O (100 ml) was
dropped at room temperature for 2 hr into a stirred suspension
of LAH (11.35 g, 0.3 mol) in dry Et.O (900 ml). The mixture
was refluxed for 4 hr with stirring, cooled, and cautionsly decom-
posed with H.O (100 ml). The organie layer was =eparated,
washed (H»0), and dried (Na,R0,). The solvent was evaporated
and the residue was distilled to give a viscous and colorless oil,
bp 192-194° (0.5 mm).
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