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Biological Activity

The estrogenie and antiestrogenic activities of these
compounds were assessed on the basix of stimulation of
the growth of the uterus of immature female rats
The test compounds were given by gavage either alone
or in combination with estradiol (0.002 mg kg per day)
administered subeutancously.  On the 4th dayv the
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wtert were exeised, blotted deyv, and weighed.  The

antifertility aetivity  was  determined by adminis-
tering the compound by guvage to mature female

rats for 6 dayvs beginning the morning after o proven
imsemination.  The rats were autopsied 9 days after
the last mediention and their utert were removed and
examined for implantation sites and gross ahnormal-
1ties,
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A Drther series of naphthylatkyiamines was prepared and a=<ayed for antiarrhythmie aetivity,
compounds were found to be active tn vilro, but only for five of them was activity counfirmed n vivo.

Many of the
Compara-

tive regression line analy=ix revealed that among the naphthylalkylamines so far investigated for antiarvhythmic

uctivity,

Our finding' that some o-naphthylalkylamines,
especially 1,5-dimorpholino-3-(e-naphthyl)pentane,
possess marked antiarrhythmic activity led us to extend
this investigation to 83 chemically related compounds.
The new naphthylalkylamines had the general strue-
tures [-IV, in which R was an alkyl or aminoalkyl
group; Ry was a primary amino or aminonmethyl group:
NAA wasa tertiary amino group; n = 2 -4,

:\\
RCHR, 1{(1<(}1:,y
As,
/ N
RCR(CH,, N )
| \
R AL CH.
| / N
CCH)N )
QO™ ©
R, A
m v

Naphthylalkylamines with Ry = NH, were prepaved
from the corresponding amides by the Hofmann reae-
tion. Reduetion of the related nitriles with exeess
LAH in Et,0 afforded naphthylalkylamines with R,
CH,NH,, reaction time and excess LAH depending on
the steric hindrance of the nitriles,

Pharmacology.—All of the substances listed in
Table IT were submitted to the én eitro antiarrhythmie
test, using quinidine and 1,3-dimorpholino-3-(e-naph-
thylpentane as reference standards.  Many of them
mmidombl\' reduced the muximal rate of stimulation
of eleetrically driven ixolated guinea pig auricles but
did not inhibit the amplitude of contractions. These
results are ineluded in Table IT in terms of relative
potency, which was caleulated from EDg values as

(1 S Casadio, G Pala, T Bruzzese, O Turba, and o Marazzi-Uberti,

J. Med. Chem,. 18, 418 (1470).

1,5-dimorpholino-3-{e-naphthyl)pentane is =till the most interesting one.

and expressed in relation to the
which hax been

previously described?®
antiarrhythmic activity of quinidine,
assigned the poteney of 1.0,

Due to the promising results in vifro, all of the above
compounds were tested subeutancously in rats for the
action on arrhyvthmias induced by CaCly. The proce-
dure wus essentially th w same as previously deseribed,?
exeept that 120 mg kg of CaCl, was infused.  Ref-
crenee standards and m\pw»mn of results were as

eitro. OFf all the tested substunees, only 51, 64, 82,
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Figure 1.-~CaCl-induced arrhythmias in rats. Regresston
lines of: 81 (A—A1; 64 (O~ --0O); 82 (1------ i, 84
COe =0y 12008 e L d-dimorpholine-3-(a-naphthyl-
petitane) (<=4 and quinidine (V—— v).

(23 O Bianchi, (P Sunva. and 0 Turba, Arzneim. Lorsch. 18, 815
[RRLIit TN
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TasLe I

INTERMEDIATE NITRILES

/’A\
(\ /N(C}{J)H
Compd R Ri ~A
1 n-C3H7 CN (CHa)zN(CHQ)Q
2 n-C4}Ig CN (CHa)zN (CH‘;)Q
3 i-C.H, CN (CH;):N(CHz)s
4 sec-C Hy CN CH;3(CH;)N(CHa,).
D CH;3(CoH; )N (CHy), CN CH3(C,H;)N(CH.).
6 8(’0-041{9 CN (Csz,)zN (CHﬂ )2
7 (CaH;).N(CHz)e CN (CeH;)N(CHy )
8 'Z'-c;;I{-; CN (’L'—C3H7)2N(CH2)?
9 sce-CH, CN (i-CsH: ). N(CH, ),
10 (1-CyH+)N(CHa ), CN (7-C,H:)»N(CH: )2
11 CH; CN ¢
]2 CQH:, CN 4
13 n-C;Hy CN ¢
14 1-C;Hy CN [
15 ’ﬂ-C4Hu CN C
16 -CHy CN ¢
17 sec-CyH,y CN ¢
18 c CN ¢
19 n-CsHy CN d
20 n-CH, CN d
21 -CyHy CN d
22 n-C3H7 CN [
23 n-CH, CN 14
24 -CHy CN e
25 CH, N (CH,),N(CHy)s
26 S()C-CJ{') CN (CHa)QN(CHz ).,
27 sec-C4H, CN f
28 sec-CHy CN g
29 see-CHy CN h
30 SPC-CgHg CN (CH3)1N<0H2)4
31 -C:H7 CN )
32 sec-CiH, CN 7
33 i-CyHy CN j
34 see-CyH CN j
3-) 'ZT-CaHv CN IC
36 sec-CyHy CN k
37 SCC-Cqu CN (CH3)2N(CH2 )z
38 +-CsHy CN [
39 sec-CyIH, CN e
40 SCC-C4I‘I9 CN (CHe)gN(CHz)Q
41 +-C3;H, CN d
42 sec-CyHo CN d

Yield, Bp (mm)

Structure % or mp, °C Formula?
11 53.9 145-150 (0.2) CisHiu N
II 62.8 177-180 (0.2) C:oHaNo
11 82.3 147-150 (0.4) CaHieN,
II 78 167-169 (0.2) CauHasNy
I 77.6 190-195 (0.6) Cy:Hay N
11 74 170-175 (0.5) CorHyN>
II 84.6 174-178 (0.1) CeHi N,
11 68.6 167-170 (0.3) CosHe N,
II 51.6 168-170 (0.1) CaHuNo
11 70 200-205 (0.6) CosHysNg
J1 35.3 180-182 (0.5) CisHaN,
11 77.5 185-188 (0.7) CyH2 N>
I 74 8 190-191 (0.75) CaHgeN,
11 77.1 85-87 CzHaeN,
IT 69.5 195200 (0.153) CaHisN,
11 69.3 180-183 (0.2) C:yHysNy
11 89 187-190 (0.5) CaHays Ny
I 78.8 215-220 (0.15) CaHii N
11 66.2 179-182 (0.05) CaHaN>
11 79 .2 190-195 (0.2) CaHyoN,
11 63.5 205-209 (0.8) CaH3oN:
I 43.7 109-111 Co HyN,0
11 39 200-205 (0.2) CarHesN,0
1I 52.4 190-195 (0.2) CapHosN:O
II 48.7 155-157 (0.2) CisHa N,
11 79 164-167 (0.4) CyHays N,
1T 54.3 96-99 CayHzoN,
11 44 4 123-124 C.sH..N,
1T 58 90-92 Ca:HgoN-O
11 29 165-170 (0.25) CpHoNy
11 80 182-185 (0.25) CosHaoN:
11 75.7 187-190 (0.1) CoyHieN,
11 71.7 207-210 (0.5) CisHyNy
IT 61.7 196-200 (0.2) CoH4Ns
II 53 200--202 (0.23) Co;H3 N0
I 70 205-210 (0.1) CuHpN,0
111 75.3 150-155 (0.09) C:oHaeN:
111 66 192-195 (0.15) CnHNO
111 74.5 193-196 (0.1) CHisN20
18% 41.5 62-63 C:1HasN:
v 41 96-98 CosHzoN,
v 66 102-103 CoHpN,

@ Purified product. ? All compounds were analyzed for C, H, N and the analytical results were within & 0.49, of the theoretical values.

¢ 2-(1-Pyrrolidinyl)ethyl. ¢ 2-Piperidinoethyl.
pholinopropyl. ¢ 4-(1-Pyrrolidinyl)butyl. 74-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
new 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, 1,53-dimorpholino-3-(a-naphthyl)pentane 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 Buchi capillary melting point apparatus.

¢ 2-Morpholinoethyl.

/ 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.s 10
a-(2-Dimethylaminoethyl)-1-naphthylacetamide.—A solution
of «-(2-dimethylaminoethyl)-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 (N2:80.). Evaporation of the solvent yielded a

(4) 8. Casadio, G. Pala, and T. Bruzzese, Farmaco Ed. Sci., 17, 871
(1962).

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

(6) G. Pala, S. Casadio, T. Bruzzese, E. Crescenzi, and E. Marazzi-
Uhberti, 1bid., 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. Turbas, 2bid.. 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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TapLe I
Provysican PROPERT S AND ANTIARRIY PINGOC ACTIVETY OF NAPITTHYLALKY LAMIN =

Reartion

conditions

LAH
1=
«~\\ irite, R
. NCH Rirue- Plue,  mol Yield, Ip tmand, pio-
Compd R R: A ture  Method Lr ratio ) = Formula? teney
43 Clly NI, 1 A 66 TIN-120 0. 17 CpllN 06
44 (CHp)N(CHa N1, I A 62 130-133 002y CpHuN (T
15 ClH CHLN I I 13 200 2wl 2113 0.1y CglnN v
46 ~Cills CH.NTILL | B 2002 N3 130-132 0.2y CptluN 04
47 n-C4H, CH.N, I 13 iy 4 w2 130132 (0.2 CullyN -
48 (CHy uN(CH,), CH,NTI, 1 13 10265 4710003 CutleN. 0]
40 CHy(C,HON(CIHL),  CHLNIL | B 26y 141142 (0.3 Ot N, .
30 (LHE )N (CHy e CILNTL, | 13 W2 60 0 a3 w2 CullyNy 2
S CHLNT, [ 3 200276 INP ISt 02y CollgN (I
32 CH,NITIL I 13 10005 o ISO 0 1y CnLNLO Iz
53 (CHON(CI )y CIHLNT1, I B 12 07 ATo-1T2 02y O\ 03
S5 SGylT N1, (CHL N (CHy Il A =3 37139 02y CrlleN, v
BTN I NIl o 11 A 26 ISO-183 00050 CotlsNe s
56 -Cylls NIL (CH. WN(CHay, 11 A 45 0 141 o0 LN, -
SYRERS O O NI, I 11 A 23 190-104 (b Colle Ny -
A8 Cl CHNH,  (CHpN{CH I1 B [ TS R E AR N 0.4
50 Gl CILNH:  (CHyuN(ClHly It 13 52 62 132155 (02 CnllyNy (1
60 n-Cill; CILNH, (CHy),N(ClHy) 11 13 102 67 AT s CptlN, 0
6L =Cyll; CHNH, «CHLN(CIHL, il B 200 4 TT O e1ag 0001y CLllN, 0T
62 n-Cylly CILNTL  (CTEILN(CLL 11 B 4002 T3 16T-169 0y CantbNy -
63 -Cylly CH.NTL (CHON(CITL 1 B3 200 2 S5 137108 0y CudlaN ¢
64 see-CilHL CILNIHL,  (CHO)N(CIH. . 11 B3 10 D S0 TON 17000 4y CylhuN, (RS
65 (CHyN(CHyp CHNIL,  (CILLN(CIHL), 11 13 60 4GS 10162 11 Cyldy Ny
€6 Cylly CHNTL,  CHy(Co )N (CH 11 13 200 4 N2 174076 sy CulhyN, e
67 see-Cylly CHNH,  CHACH)N(ClL): 11 13 20 4 N1 JT0- 175107y CallN. ¢
68 CH(GJIL)N(CHy  CHyNH,  CHyCH)N(CH H 13 10 4 a8 163184 0.1 «
69 -C,H; CIH:NH, BN(CH ) 5 B 4 67 163 165 0.5, -
70 see=CyH, CHLNII, (CH. 1] B3 D6 S22 1N 170 00 2
71 (O RN(CH ) CHLNH, (Gl N(CH, 11 3 10 3 =2 IS0-I82 002 2
72 -CyH; CIHLNT,  CHy(CeHLCR 11 13 15 6 72 IS8y 001 3
73 -CyIl; CILNIL (-GG LN (CH I i3 40 8 (S8 [SO-182 0.1 v
T4 see-Cully CILNH,  (-CALuN(CHa ). I1 13 SO0 B 1T 1TS 04 s
75 =Gyt N (CLL ), CIENTL (O N(CH 11 B 10 3OS0 ISE ISG 05 ¢
76 Clly CHXNH; ¢ 11 B3 2 760 16N 1700 ¢
7T (LI, CH,NIL, ¢ 1 B 102 BT 1T9-18) 002, 07
7S n-Cylls CHLNIL g I1 i3 402 71 190--192 (0.2, I
70 G CH.NIH g 11 13 2005 ST IRNSLB0 (0 03 0o
SO n=-Cylly CILNH., ¢ 1] 13 -4 BNy ISS-14G0 (0.4 ¢
S ~CLEH, CIHNIL, g I 13 10 3 78 I82-I84 00 H)
2 see-Cylly CHLNTL, ¢ 11 13 004 T 194196 (0.3 N
N3y CILNTL ¢ 1 13 U S 2U6-218 (033 -
N O CH NI, o I 13 ] B T FT0-173.00 1 0.4
85 (LI CH,NHL, o 11 13 o2 | 172074002 Cyll)N, [
SO w-CUH; CHLNH, [l B 20002 00y 7017300 1 CalluN, 06
ST -G CILNTL o 11 B w3 T4 1724075 10 1y CalLN. [
s p-CytH CILNIL o I1 B i 2 NG 102104 1000y Cu Ny -
SO -y, CHONTL 11 1B 1y S0 100192 10 4 CullNy 15
90 see=(LIT CHLNTL o i1 It S0020 68 196- 199 100 CullNg 13
91 d CILNIHL, o Il B 15 2 i 220-223 00 1) CulluN "
92 CHy CIHLNH, It 13 15 5 6 175176 (0. 1) CrdlaN0 -
a3 Gl CHLNIHL 11 B 1y 5 74 105196 (0.2 OillyNLO 0.3
94 u-Cylls CILNIL I1 B 200 2 N 190-19Y (0.2 CyITN) ¢
a5 Gyl CILNI, I1 B 105 4 71 1195 0.2y CylLuNLO 0.6
96 n=-CI, CH,NIH, ¢« I 13 10 4 6N 2002201 (0.4 CuHeNLO -
97 -C.Hy CHyNIL, ¢ 11 B 15 3 72 195-200 (0 5)  CuHLNO 2.0
98 see-ClyHy CH:NH., ¢ I 13 20 t T 200204 (0.3 LN O 0.4
9y ¢ CILNIL ¢ I B IS0 ! 13 230-233 (). 1) Coulla NGOy ¢
100 CH, CILNIL,  (CHy).N(CHy )y I1 13 10 1 A 150451 0 1 CrIleNs ¢
101 -CyH; CH,NIHL,  (CH;)uN(CIL), 11 B 24 2 it 166165 10,2y s Ny 0.4
102 see-CyHy CH.NH,  (CHp) N(CH.)e 11 3 15 4 7~ 167-169 1027 CoyHL N 0.4
103 (CHO):N(CH. ) CILNH,  (CHy)LN(Cls I1 13 10 4 60 I8t Iss 03 CullpN: -
104+ -CH; CH.NH. & 11 13 30 i N3 1801820025 CoHaNy -
105 see-CyHy CH.NH, & 11 3 GO 4 sE 1O 0. CaHN, Iz
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TasLe 11 (Continued)

,A\
. /N(CH,),I
Compd R R ~A
106 +-CyH; CH.NH, f
107 sec-C4Hy CH,NH. f
108 lt-CgH',' CHZNH‘Z l
109 S(’C—C4Hg) CHzNHz l
110 ~C;H, CH,NH, (CHy):N(CH,),
111 8(’C—C4Hxv CH_)NI{) (CHS)QN(CI{2)4
1 12 [-C&I{'; CH}NHQ ]
113 sec-CHy CH,NH,
114 +C;H;y CH,NH, &%
115 sec-CyH, CH,NH, &
116 -G, CH,NH, !
117 sec-Cylly CH.NH, !
118 ’l'-C:gl‘I-; CII_NI{; (CI{s)zN(CHZ )_:
119 see-CHy CH:NH, (CH;):N(CHs).
120 ~C;H; CH.NH. ¢
121 see-CyHy CH.NH, ¢
122 ZT—C;;I{'; CH_:NH) (CH3)7N(OH2)2
123 S(’C-C4I{9 CI{zNHg (CI{J)QN(CHZ)Z
124 +-C;H; CH.NH, d

125 S(’C—C4Hu CH;NI{) d
1,5-Dimorpholino-3-(e-naphthyl)pentane
Quinidine

« Distilled product.

values.
ethyl.

¢ Inactive or cardiotoxic compound.
k 3-(1-Pyrrolidinyl)propyl. ¢ 3-Morpholinopropyl.
residue 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. (CisHeN0) C, H, N.
Naphthylalkylamines with Ry = 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-(«-naphthyl)-4-
methylpentane (54).—a-Isopropyl-a-(2-dimethylaminoethyl)-

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 solution. After 6 hr stirring at room temperature, the
mixture was allowed to stand overnight, and the solvent was re-
moved under reduced pressure. The residue was dissolved in
Et,0, washed (H.0), and dried (Nas80,) 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 H.O, and extracted
(Et,0). The extract was washed (H.O) and dried (Na,S0.),
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Reaction
—conditions—
LAH:
nl-
trile, Rel
Strue- Time, mol Yield, Bp (mm), po-
ture Method hr ratio 9% °C Formula® teney
1T B 40 3 77 186-188 (0.2) CuHiaN: c
11 B 40 9 73 193-195 (0.2)  CaHyeN: ¢
II B 20 4 71 198200 (0.1)  CpHuEN,O c
1I B 30 5 87 190-192 (0.2) CxHiN,0 ¢
11 B 10 2 71 156-158 (0.1)  CyHnN: 1.0
11 B 15 4 86 170-172 (0.1)  CpHuN, 0.7
IT B 40 3 71 195-196 (0.1) CyuHuN, c
11 B 40 3 75 184-186 (0.1)  CaHieN, ¢
11 B 40 3 80  182-191 (0.2)  CaHseN: ¢
11 B 40 3 75 195-197 (0.2)  Cy;HgpN: ¢
11 B 40 5 78  220-223 (0 4) CuHuNO ¢
11 B 15 3 92 210-212 (0.3)  C.HipN0 ¢
1IT B 15 4 26 154-156 (0. 1) CioHasN, 1.8
111 B 4 5 70 162-164 (0.2) CyHuN, 2.3
111 B 4 5 64 205-206 (0.2) CyuHiN0 1.6
111 B 4 5 77  207-208 (0.1) CupHENO 2.0
IV B 32 69 154-1536 (0.1)  CuHaN: 0.7
IV B 15 2 83 162-164 (O 1) CQlHazxvz C
1Ay B 15 2 87  184-183(0.1) CyuH,N, 0.9
v B 15 4 76 202-204 (0:’)) C4}I‘15Nh C
1.8
1.0

» All compounds were analyzed for C, H, N and the analytical results were within =0.4¢, of the theoretical
¢ 2-Piperidinoethyl.
¢ 4-(1-Pyrrolidinyl) butyl.

¢ 2-Morpholinoethyl. 7 3-Piperidinopropyl. ¢ 2-(1-Pyrrolidinyl)-

k 4-Piperidinobutyl. ! 4-Morpholinobutyl.

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-Aminomethyl-3-(a-naphthyl)heptyl]piper-
idine (88).—A solution of a-n-butyl-a-(2-piperidinoethyl)-
1-naphthylacetonitrile (50 g, 0.15 mol) in dry Et,0 (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:0 (800 ml). The mixture
was refluxed for 4 hr with stirring, cooled, and cautiously decom-
posed with H.O (100 ml). The organic layer was separated,
washed (H,0), and dried (N2,80,). 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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