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2’-(3-Chloropropoxy jcinnamanilide.-—Interaction of 18.0 ¢
(0,75 mole) of o-hydroxyeinnamanilide?® with equivalent quan-
tities of =odium methoxide and 1-bromo-3-chloropropane in
izopropyl aleohol according to the above procedure gave 24.0
¢ of product, mp 115-119°.  After crvstallization from ethanol,
the nearly colorless <olid weighed 16.0 g (67¢7), mp 115-120°,

Anal. Caled for CHCINO,: CL 11230 N, 444 Found:
Cl .0s: N 455,

2'-{3-14-(0-Methoxyphenyl)-1-piperazinyl] propylithio | cinnam-
anilide Hydrochloride (19}.—A =olution of 28.0 g (0.084 mole}
of TIT in 200 ml of acetone wax added to a stirred solution
of 13.0 g (0.085 mole) of Nal in 150 mi of acetone and the mixture
was refluxed for 6 hr. The =olvent was removed under reduced

130 Vo RL Huisgen, H. Eder, L. Blazejewicz, and 1, Mergenthaler, Ans.,
873, 157 1Us1.
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pressure and the residue wuas digested with 500 ml of ware
toluene and filtered, and the filtrate wus treated with 32.0 g
(0.17 moler of l-(s-methoxyvphenyhipiperazine. This mixture
was refluxed for 5 hr, cooled, and filtered to remove the hydriodide
=alf of the =tarting piperazine (14.0 g).  The filtrate was washed
with 100 ml of water and then stirred with 150 ml of 1 .V HCL
The hydrochloride which separated from the mixture wus
tiltered, dried 25.0 gJ, and crystallized from 550 ml of isopropyl
aleohol to give 2005 g (4777 ) of colorless product, mp 101--10:3°.

Acknowledgment. —The authors are indebted to Dr,
Bernard Rubin and his associates for the pharmaco-
logical datx and to Mr. Joseph Alicino and hix =taff
for the analy=es reported herein,
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A number of N-substituted phenoxyethylamines have been prepared and their antihypertensive activity ex-

amined in anesthetized normotensive cats and neurogenically hypertensive dogs.

Examination of the structure-

activity relationships shows that the 2-(2-methoxyphenoxy )ethylamino molety is necessary for maximum effect.

The structural requirements in further N substitution are much less specific.

trials with three compounds is included.

In a previous series of phenoxyethylamines! a high
level of antihypertensive activity was observed which
was the result of a classical adrenolytic action, the
blockade of « receptors.  The preparation of a number
of analogous N-aralkyl, N-alkyl, N-alkenyl, and N-
alkynyl derivatives (Tables I-XTIT) was thercfore
undertuken.  Some of these compounds were found to
he potent antihypertensives with a long duration of ac-
tion when tested in anesthetized normotensive cats
and neurogenically hypertensive dogs.

The structurc-activity  relationships  were  deter-
mined on the basis of the results obtained using normo-
{en=ive cats anesthetized with chloralose, the blood
pressure changes being traced on a kymograph. The
compounds  were administered intravenously. The
activities of individual compounds are related to that
of N-[3-(2.5-dimethoxyphenoxy)propyl]-2-(2-methoxy-
phenoxyiethylamine! (VI) which is given the arbi-
{rary activity of 100, and which at a dose of 100 mg kg
produced a fall in mean arterial pressure of 60 mmn,
which lasted from 20 to 90 min and usually from 60 to
40. The comparison is of both potency and duration
of action and is therefore a comparison of the areas
given by the curves on the kymograph tracings under
the straight line given by the normal blood pressure.

The effects of the more active compounds on the pres-
s0r responses of injeeted epinephrine and norepinephrine
were examined. In contrast to the N-aryloxyalkyl-
phenoxvethylumines of part I where, in the fashion of
typical adrenolytic agents, the pressor responses to
norepinephrine were abolished and  those to epi-

b Pae IroJ0 Aunastein, W, O Austing R Boscotr, 80 AL Green, and

C. R Worthing, /. Med, Chem., 8, 356 (1965;.
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A summary of the rexult= of clinical

nephrine were reversed, varying effects were observed,
suggesting that the modes of action were only partly
those of an adrenolytic agent.

In agreement with previous findings on structure
activity relationships, it was established that the 2-(2-
methoxyphenoxyjethylamine  nmolety  was 1ecessary
for & maximum antihypertensive effect when the com-
pounds were administered intravenously to anesthetized
eats, In contrast, the structural requirements for the
re<t of the molecule were much less specifie. For ex-
ample, high levels of activity have been demonstrated
for such diverse structures ag [V

Q(OCH._,CHZNHR
OCH,

I, R=CH,CHOHCH,OCH,CH=CH, (Table II, 28)
II, R=(CHy;0CH,CH==CH, (Table II1,68)
[1I, R=(CH,);CN (Table X,104)
IV, R=(CH:);OCOCH, {Table XII,110)
V, R=(CH,,CH,OCH;-p (Table XIII, 119/
VI, R=(CH,),0CH,-2,5-(OCH,),

Compound I, unlike most other o-methoxyphenoxy-
ethylamine derivatives of this scries, potentiated the
pressor effects of epinephrine and norepinephrine in
dogs and was shown to act predominantly by a central
mechanism. Compound III, however, reversed the
pressor response to epinephrine without altering that
to norepinephrine. Further work was precluded by
the fact that toxic symptoms were observed at thera-
peutic doses and that the activity apparent after intra-
venous administration was not reproduced oradly.
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TapLe I
N-HYDROXYALKYL-2-(SUBSTITUTED PHENOXY )ETHYLAMINES
R;
OCH,CH,NCH,CR,
@Rl R, OH

———Caled, Y,—— ————Found, ¢ - Ae-

No R R R Ry Bp, °C (mm) Method  Formula C H N C H N tivity®
1 ¢-OCHs H H H 170 (1.3)® B CuHrNOs 62.54 8.11 62.50 8.01 10
2 ¢-OCH; H CHs H 143 (1) B C12H1sNOs 63.97 830 6.22 63.98 8. 46 6.20 0
3 0-OCH; H CH; CH; 128-130 (0.3) A CuHaNOs 65.24 8.85 5.85 64.97 8.70 5.64 0
4+  ¢-OCH; H CH; Cq:Hs 146-149 (2) A CuHxNO; 66.37 9.15 5.53 66.25 9.40 5.05 10
5 0-OCH; H CH: n-CsHs 146-148 (0.3) B CiHuNOs® 67.38 9.43 5.24 67.57 9.37 5.56 20
8 o-OCH; H CHs n-CaHs 158-160 (0.005) A CisHa N Os 68.29 9.67 +4.98 68.41 9.67 4.73 15
7 0-OCHs H CH: n-CsHis 154-156 (0.002) A CisHauNOs 60.86 10.10 +4.33 69.74 10.37 +.42 0
8 0-OCH; H CH; CH:CH=CH. 129-130 (0.001) A C1sH»NOs 67.94 8.68 5.28 68.20 8 64 5.22 10
9 0-OCH; H CaHs C:Hs 124 (0.002) A CisH2:NOs 67.38 9.43 5.24 67.44 9.30 4.80 10
10 0-OCH;s CH:.CH:0H H H 165-170 (0.1) B CiHaNO. 61.15 8.20 5.49 6160 8.39 5.60 0
11 0-OCH; C:Hs CHs n-CsHz 146-150 (0.6) C CirHasNOs 69.11 9.90 4.74 €9.13 9.79 4.30 0
12 0-OCH; CO-n-CsHr  CHs  n-CsHy 194-198 (1) B CosHarNOs? 67.78 9.15 3.44 68.02 9.38 3 88 0
13 H H CH:  n-CsHs 130 (0.5) B CreH2sN 02 70.85 9.77 5.90 70.70 10.15 5.63 0
14 m-OCH: H CH; n-CsHy 140 (0.1) B CisHxNOs 67.38 9.43 5.24 68.00 9.58 5,24 10
15 p-OCH; H CH;  n-CsHa 158-160 (0.5) B CusHxNOs 67.38  9.43 67.67 9.70 0
16 o-Cl H CHs  n-Cs3Hy 176 (1) B CuHxCINO:  61.86 8.12 5.12 61.76 8.56 5.09 0
17 3,4-(CHy): H CH;  n-CsH: 136 (0.25) B CisHaNO: 72.41 10.26 5.28 71.97 10.36 5.59 0

« The antihypertensive activities are related to the compound N-[3-(2,5-dimethoxyphenoxy)propyl}-2-(2-methoxyphenoxy)ethyl-

amine, which is given the arbitrary activity of 100.
which lasted for 20-90 min and usually 60-90 min.
bp 181-186° (4 mm). ¢ Hydrochloride mp 77.5-78°.

Compounds IV and V, in the fashion of a typical
adrenolytic, both reverse the pressor effects of epi-
nephrine while abolishing those due to norepinephrine.
Compound IV like IIT, was not active after oral ad-
ministration, although highly active by the intra-
venous route. Compound V, in dogs, appears, how-
ever, to act mainly by a central effect. At an oral dose
of 2.5 mg/kg in dogs a sustained antihypertensive
response was elicited which lasted more than 20 hr.

At various stages, I, V, and VI were submitted to
clinical trial. In hypertensive patients, I produced a
variable fall in blood pressure, lasting 0.5 hr, which was
accompanied by an associated central depressive effect.
Compound VI produced a predictable fall in blood pres-
sure lasting 3-4 hr, accompanied by tachycardia which
was sufficient to preclude its use as an antihypertensive
agent, Compound V produced a fall in blood pressure
of similar duration. This is in contrast with the
longer duration shown in dogs and was accompanied by
a considerable feeling of depression.

Experimental Section

Preparation of the Secondary Amines. A.—One molecular
equivalent of substituted alkyl halide was added slowly to an
excess of the required phenoxyalkylamine (2-4 moles) while
stirring at 100°. When the addition was complete, heating and
stirring were continued for a further 2 hr. The mixture was
cooled, basified with dilute NaOH solution, and extracted with
chloroform or methylene chloride. After drying and removing
the solvent, the residue was distilled in vacuo. After recovery
of excess starting amine, the products were usually obtained as
colorless oils.

B.—As in A, except that a substituted alkylamine is treated
with the requisite phenoxyalkyl halides.

C.—Equimolar quantities of amine and halide were mixed
with an equivalent of Na,CO; or NaHCO; in alcohol, and the
resultant mixture was refluxed while stirring for 16-24 hr. The
mixture was then cooled, inorganic salts were removed by
filtration, the alcohol distilled, and the residue distilled in vacuo.
The products were obtained as colorless oils, some of which solidi-
fied on standing.

D.—Some derivatives containing ester groupings were pre-
pared from the N-benzylphenoxyethylamine and the requisite

At 100 pg/kg, this compound produces a fall in mean arterial pressure of 60 mm,
>W. S. Gump and E. J. Nikawitz [J. Am. Chem. Soc., 72, 3846 (1950)] reported
¢ O-Butyryl derivative.

O,N acylation with butyryl chloride,

chloro compound followed by debenzylation of the product in
acetic acid using hydrogen in the presence of 106, Pd-C catalyst
at atmospheric pressure and room temperature.

E.—Other ester derivatives were prepared by esterification
with the N-(w-hydroxyalkyl)-2-phenoxyethylamine of the re-
quired acid as follows. The acid (1.5 moles), the alcohol (1 mole),
p-toluenesulfonic acid (1.25 moles), and dry benzene were mixed
and refluxed under a Dean—Stark trap, the theoretical quantity
of water usually being obtained in 16-24 hr. The mixture
was then cooled, excess acid was recovered by shaking with cold,
dilute NaOH solution, it was washed with water and dried, and
the solvent was removed. The products were then converted
to, and purified as, the acid maleate.

N-[4-(4-Trimethylacetoxyphenyl)butyl]-2-(2-methoxyphe-
noxy Jethylamine Acid Maleate (15).—N-[4-(p-Hydroxyphenyl)-
butyl]-N-benzyl-2-(2-methoxyphenoxy Jethylamine (5 g) and
pivalyl chloride (1.4 g) were mixed together with dry pyridine
(15 ml), the resultant mixture being heated on the steam bath
for 1.5 hr. After cooling, the mixture was poured into ice water,
then treated with Na,;CO; solution, the resultant mixture being
extracted with chloroform.

The residue (2.5 g) was then debenzylated by hydrogenation
at atmospheric pressure and room temperature using 10¢;
Pd-C catalyst (0.5 g) in glacial acetic acid (15 ml). The product
was obtained as the acid maleate which after several recrystal-
lizations from ethyl acetate gave colorless needles, mp 114-115°.

N-(3,4-Dimethoxyphenethyl)-2-(2-hydroxyphenoxy )ethyl-
amine Acid Maleate (24).—N-(3,4-Dimethoxyphenethyl)-2-(2-
benzyloxyphenoxy)ethylamine (25) (4 g) was debenzylated by
hydrogenation in 959 aleohol (30 ml) in the presence of 109
Pd-C catalyst (1 g) at atmospheric pressure and room tempera-
ture. The product was isolated as the acid maleate, which was
recrystallized several times from alcohol-ether and obtained
as colorless needles, mp 138-139°.

N-[4-(4-Hydroxyphenyl)butyl]-2-(2-hydroxyphenoxy )ethyl-
amine Hydrobromide.—N-[4-(4-Methoxyphenyl)butyl]-2-(2-me-
thoxyphenoxy)ethylamine (5 g) was mixed with concen-
trated HBr (15 ml) and the mixture refluxed for 18 hr. On
cooling, the resultant solid was filtered off, washed with cold
water, and recrystallized several times from water. The prod-
uct was obtained as colorless fine crystals, mp 219-220°,

Acknowledgment.—The authors wish to thank Mr.
P. R. Wood for microanalytical data and Dr. H.
Reinert for permission to quote pharmacological results
and to acknowledge the technical contributions of
Mr. A, L. Ham, Mr. A. B. Plane, and Miss M. J.
Rasor.
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TasrLe I11

N-ALKYL-2-(SUBSTITUTED PHENOXNY JETHYLAMINES

Ry Re
0-OC Hy I
o-OCH; 11
0-OCH; t
5-OCH; 1
a-OC Ha tH
o-OCH; COOCHs
2.0CH:-4-CIH;
2,6-(0CHz): H
0-QOCH; H
0-OCH; 1
o-OC Hy il
-0 CHy H

+=ee footnote «, Tuable 1.
4 Prepared by reaction of ethy! chloroformate with 68.

No.
77
8
79
80
81
82

R 7" Bp, ¢ Method
1-Callyg 2 1834-136 0. Ty A
' Ha 3 139-140 (0.6 13
n-CyHs 30 149-151 (0.6) \
CHLCH:= - CHe 30 137=138 (0,55 A
CHCOH==CHCH: 80 128132 (0.0 \

CHoCH==C He 3 145-146 (0.0001;

CH 3o 142-144 (0. 25) t3
CH 30154156 003 13
n-Cally 50 144 (0. 003 A
CHaC =20 He 6 156—158 (0.002) (o
-y 6 167-168 (0.3 (&
6 166168 10.2) A

b Ciba Ltd., South Afvican Patent 59/353

€ 14990,

Tapne IV

N-SUBSTITCTED 3-~ALLYOXY-2-HYDRONYPROPY LAMINES

N
"0( CH'Z );4"‘
-OCH,C(CHg)H-~
~QOCHC(OH)HCII,
~(CHz)s~
—SCHCH.-
~-NHCH,CIL;-

v Ree footnote a, Table 1.

No.
3
N4
55

o

qn
"1

Bp, °C (mm)
186187 (0.9)
156 (5.4 X 10-3)
210 (4 X 1079)
168--170 (2)

177 (0.3)

174176 (0.25 X 1073

Bp (num)

~ubstitution

o

B
4-OCH -
: footnote g, Table 1.

ormp, °C
182--184 (0. 005
186~-188 (0.01)

_— s i
l.‘).-')“‘(‘)

Method

Method
B
B

OCHJCHZI\IJ( CH,), OR,

R: R
Caled, 7
Fornala < 11 N
CuaHaNOs 67 .38 g.43 0 524
CHaNO: 65,24 8.8 5.83
& ( 6788 o8 524
CrslleeNO2 6744 8. 68 V28
CraHaNOs 5483 T4 i\
Cu N O [ST- P4 845 2
CallaNOs 68107 806 15
CrblaNO; 66,57 W15 513
CuaHaN Oy 6245 8 61 5.20
ORI NO, 80088 10100 453
CLHGNOS 70082 9081 456
CrdasNOs T0.55 1028 1.43
CriatlaNGe 87 18 G443 a2
1185305, Aeid maleate, m

~Found,

64.5

12

i

16,

70°

XNHCH,CHCH,0CH,CH=CH,

o,

b
0

s,
N

5.
8.

4

8.

0
Y

G4

H

26
04
6
76
.00
84
04

AT

Tooae A Ll

o
i
1.
l
H

s
14
45
10
80
65
07

i

OH
OCH,
= aled, - Found, ¢

FFormula ( T N ' 1) N
(‘“:,II-_L;N()‘ 65, 63.04 N.5)
CHuNO, 65 . .74 6479 850 440
N O 61 4.50 62,12 K04 427
CigHas N Oy (S 501 6876 .97 4,
CiHaNOys 60 471 6032 TRy 4.3
CaTTag N o ) 642 GO0 6415 NTT 0T
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Formula
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b Needles from perroleum ether.
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“ Ree footnote a, Table 1.
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N-(B~ALKOXY-L-VINYLPROPYL )-2-( 2-METHONYPHENOXY JETHYLAMIN Ex @

110-142 10,004

By, C (mm)

138140 (0.0001)
TH4-145 (0.0086)

Other dain

Acid maleate,
mp 89, 5-90¢

157 10.0006)
138-141 (0, 0008)

" Analysix of acid maleate.
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Tapre VI
OCH,CH,NHCH,CH=CH(CH,) , OR
OCH,
Culed, (- Tound, 7,
Methad Lormula [ I N & 11 N
A CpplaNOsy 69,54 9.28 .77 BY.TH G120 L RL
A CrHsNO: 7007 865 4.81 60,46 { 504
A CuHaNOS? S9.85 0 ToI4 367 60,08  T.00 3 56
A Cr i NOs 6450 .28 BU SR U288 Nol
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OCH,CH.NHCHCH,CH,,OR
CH==CH,
OCH,
. ~Cled, g e e - Found,
Formula [ 1 N ¢! i N
CisHaygN Oy 67 .89 N.74 528 67.85 8.31 5.34
C1sHaNOy 68.78 9.02 5 01 68.48 8.91 4.77
CrHENOy 69 050 0 28 4 TT 6984 912 1.7
CnTLy NGOy T2 950 4058 TOUh2 9.0 440

¢ By, 200 (mmy 13 Method
CHy 163 (0. 71 L 3174 A
CoH; 110 (0.03) 1 5126 A
n-CyH; 134135100031 1 5122 A
n=Cylly 136 10,0001 15044 A

P Nee foothote a, Table 1.
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TasLe VIII
F OCH,CH,NHCH,C=CCH,0OR
N-(4-ALKOXYBUT-2-YNYL)-2-(2-METHOXYPHEN OX Y )ETHYLAMINES (j[
OCH,
——Caled, % Found, ¢, Ac-
No. R Bp, °C (mm) n%p Method Formula C H N C H N tivity @
96 CH; 128-132 (0.002) 1.5351 A C1sH1sNO; 67.44 7.68 5.62 67.35 7.62 5.47 0
97 C.H; 138-142 (0.002) A Ci:HuNO; 68.41 8.04 5.32 68.16 7.90 4.76 10
98 n-C;Hy 154 (0.005) 1.5260 A CieHaNO; 69.28 8.36 5.05 69.25 8.35 4.95 0
« See footnote a, Table 1.
TasLe IX
OCH,CH,NHR
N-SUBSTITUTED 2-(2-METHOXYPHENOXY )ETHYLAMINES @(
OCH;
Caled, % Found, % — e~
No. R Bp, °C (mm) Method TFormula C H N C H N tivity o
99 (CH,),CHOHCH;OCH,CH=CH, 164-168 (0.3) A CisHpsNOy 65,06 8.53 4.74 65.13 8.56 5.08 25
G
O\ /0 160 (0.2) A CisH2NO;  63.60 8.61 4.13 63.63 8690 4.39 10
100 —CH.CCH:OC:Hsn
@ See footnote a, Table 1.
TasLe X

N-w-CYANOALKYL-2-(2-METHOXYPHENOXY JETHYLAMINES @[

Acid maleate

No. n Bp, °C (mm) mp, °C (solvent) Method Formula
101 2 119-121 (MeOH) C C1sH20N:04
102 3 . 109.5-111 (MeOH) C CyiHauN:0¢"
103 4 174(0.7) 97-99.5 (MeOH-Et:0) C  CisHuN:0¢
104 5 176-180(0.5) B C1:HasNO2
105 6 185-188(0.35) 78.5-80 (MeOH-Et0) C CyuHg N0
a See footnote a, Table I.  ® Analysis of acid maleate.

Tasre XI

N-w-CARBETHOXYALKYL-2-(2-METHOXYPHENOXY )ETHYLAMINES @(

No. n Acid maleate mp, °C (solvent) Method Formula
106 1 91.5-93 (MeOH-Et:0) A CyHuNOg
107 2 94-95.5 (MeOH-Et.0, EtOAc) A CisHosN Oy’
« See footnote a, Table I.  » Analysis of acid maleate.
TasLe XII

N-w-(ACYLOXYALKYL)-2-(2-METHOXYPHENOXY )ETHYLAMINES @[

No. R n Bp, °C (mm) Method Formula
108 CH; 4 140-144 (0.002) A CisHosNOs
109 CH; 5 150-154 (0.0003) A CieH2:NO,
110 CH; 6 158-162 (0.0006) A CiHxNO,
111 C.H; 5 148-152 (0.002) A Ci7HoNOy
N-acetyl, 181~185 C1sHsNOs
(5.4 X 107%)

« Nee footnote ¢, Table 1.

OCH,CH,NH(CH,), CN
OCH;
Caled, % Found, % —

C H N C H N Activity®
57.13 5.99 8.33 57.20 5.97 8.43 10
58.27 6.33 8.00 58.25 6.27 7.91 50
59.33 6.64 7.69 59.65 6.65 7.50 90
68.67 8.45 10.68 68.76 8.41 10.68 120
61.21 7.19 7.14 60.93 7.13 7.04 50

OCH,CH,NH(CH,), COOC,H,

OCH,

Caled, % Found, %——— Ac-

C H N C H N tivity®

55.28 6.28 3.79 55.49 6.25 3.67 0
56.39 6.57 3.65 56.63 6.40 4.13 0

OCH,CH,NH(CH,), OCOR

OCH,

,————Caled, % YTound, %

C H N C H N Activity?®
64.03 8.24 4.98 63.80 8.24 5.49 25
65.06 8.53 4.74 64.69 8.61 4.48 25
65.99 8.80 4.53 66.09 8.87 4.83 100
65.99 8.80 4.53 66.01 8.76 4.56 25
64.93 8.32 3.99 64.76 8.35 3.95 0
66.42 8.20 4.56 66.67 8.22 4.49 0
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