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N-Substituted phenoxyalkylamine derivatives (128) have been prepared and tested for their antihypertensive 
activity. Observations on structure-activity relationships show that the 2-(2-methoxyphenoxy)ethylamine 
moiety is essential to obtain maximum activity; structural requirements of the group attached to the nitrogen 
atom are less specific. Maximum activity, as measured by fall in blood pressure, was obtained with the following 
N-substituted 2-(2-methoxyphenoxy)ethylamines: 3-(2,5-dimethoxyphenoxy)propyl- (23), 3-(2,4-dimethoxy-
phenoxy)propyl- (24), 3-(2-methoxy-5-acetylphenoxy)propyl- (32), 3-(2,4,5-trimethoxyphenoxy)propyl- (50), 
and 3-(4-methoxyphenoxy)-2-hydroxypropyl- (109). These five structurally closely related compounds repre­
sent, among others of outstanding activity, the optimum substitution pattern with respect to antihypertensive 
activity displayed. A high degree of activity was accompanied by tachycardia, indicating a failure to block 
/3-receptors in the heart. An attempt is made to correlate the difference in affinity for «- and ^-adrenergic 
receptors with chemical structures. 

Bioisosteres of norepinephrine (A) such as 2-phen-
oxyethylamine (B) have been described for the first 

time in a comprehensive form by Bovet and co­
workers.2 They discussed, among other aspects, the 
affinity of 2-phenoxyethylamines for adrenergic struc­
tures as expressed by their effects on the blood pressure 
of anesthetized animals and various other organ prepa­
rations. Some X-substituted 2-phenoxyethylamines. 
like all classical "antiadrenaline" compounds, an­
tagonize and abolish pressor effects of norepinephrine, 
and reverse those of epinephrine.3 

Excitation of vasoconstrictor receptors in the vascular-
smooth muscle is best achieved by a transmitter with a 
small (unsubstituted) cationic head as is present in 
norepinephrine, favoring effective charge "neutraliza­
tion" between transmitter cation and receptor anion.4 

Substitution on the nitrogen atom of a transmitter 
(agonist) or transmitter analog by larger substituents 
increases the bulk around the charge carrier. This may 

(1) Inquiries should be addressed to Dr. J. Augstein. 
(2) D. Bovet and F. Bovet-Nitti, "Structure et Activity Pharmaco--

dynamique des Medicaments du Systeme Nerveux Vegetatif," Verlag 8. 
Karger A.-G., Basel, 1948, p. 170. 

(3) (a) K. Kahane and .1. LeAy, Bull. Soc. Clam. Biol., 27, 256 (1945); 
Chein. Abxtr,, 41, 1755e (1947); (!•) f\ Jleymans, (!. H. de Vleeschhouwer. 
and G. van den Heuvel-Heymans, Arclt. Intern. I'harmacodiih., 85, 1SS 
(1951): (c) P. K. Moore, A. \V. Richardson, and H. D. Green. ,/. Vharmarul. 
Kj-pll. Tlierap., 106, 14 (.1952). 

(4) B. Belleau. Oiba Foundation Symposium on Adrenergic Mechanism^. 
.1. K. Vane. Ci. E. W. Wolstenholme. and M. O'Connor, Ed., J. and A. 
Churchill Ltd., London, 1960, p. 223. 

give rise to incomplete charge "neutralization" and re­
duced excitatory response. Alternatively, competition 
between the sympathetic transmitter and the antagonist 
at receptor level produces an inhibition of the sympatho­
mimetic effects of the natural transmitter. As a con­
sequence of this, effective sympathetic tone is reduced 
which results in a fall of arterial pressure. The magni­
tude of this inhibition depends, according to definition, 
upon the degree of a-receptor blockade.5 

A number of compounds described in this paper pro­
duced a marked and prolonged reduction of mean ar­
terial blood pressure in normotensive and hyperten­
sive animals which resulted from a classical adrenolytic 
action (blockade of a-receptors6). This was demon­
strated with the most active compounds of this series 
by their antagonism to the effects of injected norepi­
nephrine and by determination of their p̂ -lo values. 
These compounds did not annul the positive inotropic 
and chronotropic effects of epinephrine and of sympa­
thetic stimulation, effects which are mediated through 
^-receptors.7 

Structure-Activity Relationship.8—The large variety 
of compounds prepared enabled us to make several 
generalizations pertaining to the general structure V. 

0 - C H 2 - ( C H 2 ) n - N - R " ' 

R" 

R' R 

part a part b 

c 

Part a.—A high degree of specificity seems essential 
for part a of the molecule, requiring 2-(2-methoxy-
phenoxy) ethyl for optimum a-receptor blocking activ­
ity. Removal of the substituent from the ortho 
position, replacement by other radicals (77-80), 
or substitution in positions other than ortho (75 and 
76) resulted in a decline of activity in otherwise optimal 
structures. Similar results were obtained on disubsti-
tution of the benzene ring in various positions (82-84). 
On replacement of the benzene ring by 1- or 2-naphthyl 
radicals (126) all activity was lost. Branching of the 

(5) E. J. Ariens, ref. 4. p. 253. 
I'B) K. P. Ahlquist, Am. J. Physiol., 153, 586 (1948). 
(7) E. J. Ariens, ref. 4, p. 264. 
(8) Further results obtained by us, supporting these interpretations, v. dl 

be published shortly. 
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ethylene chain (63-65), increase in chain length (85-86), 
or substitution of the secondary nitrogen atom (97-106) 
reduced or abolished activity. The complete loss in 
activity (with the exception of 98) on substitution of 
the secondary nitrogen atom appears to be of signifi­
cance with regard to the observation that effective 
charge "neutralization" between active cation and 
anion receptor or competitive block are favored by a 
nitrogen carrying hydrogen atoms.4 

Part b.—Specificity appears to be less pronounced 
in part b of the molecule for effective a-receptor block­
ade. The optimum distance in part b between nitrogen 
and an aromatic nucleus is provided by an unbranched 
C3 chain, in addition to which there may be incorporated 
a polar function such as an oxygen atom, in the form 
of an ether linkage, a sulfamoyl, an amido, or an ester 
group. 

Increase (54) or decrease (1) in chain length, branch­
ing in any position (66-68), or introduction of a multiple 
bond into a C4 unit (69 and 70) decreased activity. 
Introduction of a hydroxyl group into the side chain 
generally lowered the activity; compound 109 repre­
sented an exception. Replacement of the ether bridge 
by sulfamoyl (89-92) or imido (94) groups increased 
activity while amides (93 and 116-118) were of low 
potency with the exception of 115. The ester 81 pro­
duced significant activity. 

Replacement of the benzene ring by 4-substituted 
benzyl (73) improved the activity, while 1- or 2-naph-
thyl (124 and 125), alicyclic (112 and 113), or hetero­
cyclic (114) radicals gave rise to weakly active or inac­
tive compounds. 

The results obtained support the view that attach­
ment to a-receptors requires that part a of the com­
pounds described be structurally closely related to the 
agonist (norepinephrine), while the bulk of part b 
around the charge-carrying nitrogen atom contributes 
to drug effectiveness in various less specific structures as 
represented by parts b of compounds 23-25, 32, 49, 50, 
73, 81, 89, 92, and 109. Out of these, the most active 
a-receptor blockers were structurally closely related, 
the benzene ring being substituted in the 4-position 
(109), in the 2,4-positions (24), in the 2,5-positions (23 
and 32), or in the 2,4,5-positions (50) both by electron-
withdrawing or electron-donating groups. The fact 
that these agents do not block the /3-receptors of the 
heart and smooth muscles adds evidence to the as­
sumption that /3-receptors possess different features to 
a-receptors at the molecular level. 

Two compounds, recognized to block /3-receptors, X-
isopropyl-2-(3,4-dichlorophenyl)ethanolamine9 (DCI) 
(D) and X-isopropyl-2-(2-naphthyl)ethanolamine10 (E), 
are very similar in size with regard to their aromatic 
systems (where two chlorine atoms in D are equivalent 
to an additional benzene ring in E) and identical with 
regard to their X-isopropylethanolamine moiety. 

A comparison of model C and compounds D and E 
reveals structural features which may be characteristic 
of compounds with specific affinity for either a- or (3-
receptors. Thus van der Waals forces of part a in 
model C and its surface area are reduced compared with 
part a' in D and E, while part b in C is bulky and very 

(9) C. E. Powell, I. H. Slater, L. Le Compte, Jr., and J. E. Waddell, 
J. Pharmacol. Exptl. Therap., 122, 480 (1958). 

(10) J. \V. Black and J. S. Stephenson, Lancet, II, 311 (1962). 
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different in chemical nature compared with part b ' in D 
andE. 

This difference in physical and chemical nature may 
account for the exclusive affinity of the compounds de­
scribed here for a-receptors and that of D and E for @-
receptors. 

Pharmacology.—The pharmacological effects on 
adrenergic neuroeffector transmission of the compounds 
described were studied in cats and dogs anesthetized 
with chloralose. All active compounds antagonized 
both the contractions of the cat nictitating membrane 
in response to pre- and postganglionic stimulation of the 
cervical sympathetic trunk and those to injected 
epinephrine and norepinephrine. The pressor effects of 
injected norepinephrine were abolished, and the pressor 
effects of epinephrine were reversed. These compounds 
abolished the biphasic pressor response evoked by elec­
trical stimulation of the distal end of the divided right 
splanchnic nerve. They antagonized the effects of 
sympathetic nerve stimulation at the same concentra­
tion as that required to antagonize the effects of exog­
enous epinephrine and norepinephrine. 

The positive inotropic and chronotropic effects of 
epinephrine and isoprenaline and stimulation of the 
accelerans nerve were not altered by those compounds 
which produced a satisfactory fall in blood pressure. 
These results show that the compounds described an­
tagonized the effects of the sympathetic transmitter on 
a-adrenergic receptors but not those on /3-adrenergic 
receptors. 

A quantitative estimation of the adrenolytic proper­
ties of a number of these compounds was obtained by 
determining the pA2 values against epinephrine at 2 
min. using strips of rabbit uterine horn suspended in 
oxygenated Tyrode's solution at 34° (Table I). 

TABLE I 

p.-l2 VALUES OF SOME N-SUBSTITUTED PHENOXYETHYLAMINEB 

No. p,-h 

5 6.57 
6 6.32 
7 6.47 

23 7.48 
60 6.25 
61 6.24 
89 7.10 

Tolazoline 5.73 
Dibenamine 6.36 

Chemistry.—Compounds tested for antihypertensive 
activity are listed in Tables II-VII. Most of these 
were prepared by conventional methods, thus treating 
primary amines with suitable aryloxyalkyl halides as 
listed in Table VIII by one of two general procedures 
(1 or 2). The halogen compounds were prepared by 
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" See Experimental part. All compounds were prepared from amine X by general procedure 1, except 19, which was prepared by general procedure 2, and 15, which was obtained by hydro-
genatioti of 14. 6 Melting points given for B = free base, M = hydrogen maleate, M m = maleate, H = hydrochloride. " Yields refer to analytically pure material and are probably not optimum. 
4 E = cthanol, E - E t = ethanol-ether, Ea = ethyl acetate, Ea -P = ethyl acetate-petroleum ether, P = petroleum ether, M = methanol, M - E t = methanol-ether, E t - P = ether-petroleum 
ether, B-P = benzene-petroleum ether, A-Et = acetone-ether, A = acetone, Et = ether. e Tests in normotensive cats (halothane, N20, ()2 anesthesia, followed by 70 mg./kg. i.v. of chloralose). 
[KOO], venous, and arterial pressure were measured by insertion of catheters into the Vena cava caudalix and Arlcria iliaca communis. Standard ECO leads were recorded with subcutaneous needle 
electrodes. The arterial and venous pressure as well as respiration were recorded via membrane pressure transducers on an ultraviolet galvanometer recorder. The compound (100 7/kg.) was 
administered intravenously. The hypotensive activity of the compounds was recorded as the mean fall in arterial blood pressure measured from the time of administration until return to pre-
administration levels. An arbitrary approximate scale of relative activities, expressed as per cent of three standard activities, was adopted to reproduce the results obtained. Compound 23 
(serving as standard = 100%) produced a fall of mean arterial blood pressure of 60 mm. lasting, in several experiments, from at least 20 min. up to 90 min. The antihypertensive effects of 23 
(and of other compounds of considerable activity) were much more pronounced than the hypotensive effects produced in normotensive animals. In acute neurogenic hypertensive dogs under 
nembutal anesthesia (30 mg./kg. i.v.), 50 y/kg. of compound 23 produced a fall of mean arterial blood pressure of 55 mm. lasting for more than 6 hr. Compound 89 (serving as standard = 
70%,) produced a fall in mean arterial blood pressure in the normotensive animal of approximately 45 mm. lasting for approximately 60 min. Compound 5 (serving as standard = 40%,) pro­
duced a fall in mean arterial blood pressure in the normotensive animal of approximately 35 mm. lasting for approximately 35 min. 0 = no activity at dose level administered. 1 See ref. 3a. 
' nwo 1.5543. * M20D 1.5554. * Purified through the hydrogen oxalate. ' A compound analyzing as an isomer was also obtained and proved to be inactive. * M20D 1.5186. ' ra20o 1.5448. ™ Hy­
drogen maleate m.p. 121-123°. " Insoluble hydrohalide separated during work-up procedure. " Hydrogen maleate m.p. 130-132°. » riaD 1.5446. " n2"i> 1.5524. 
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70-71 B 

118-119 M 
49-51.5 B 

105-107 M" 
137-139 M 
150-152 M 
54-55.5 B 

119-120 11 
116-118 M 
120 122 M 
85-86 B 
73-74 B 

119-120 H 
114-116 M 
61-62 B 

B.p. 

190-
188.5-

192 
185-

(mm.), 

-191 (0. 
-189.5 1 
194(0. 

°c. 

.3) 
;o.o7)p 

25) 
-186(0.25) 

202(0 .2) 

202-
197-

203(0 . 3) 
-198(0.2) 

197 (0.25) 
194-200(0. 

195-196 (0.2) 

.25) 

1" 

Formula 

C20H24N2O4 

C24H28N208 

C24H31N()8 

C23H2sBrN08 

C22H25C12N07 

C22H31NO, 
C2,.H„NO, 
C24H31N07 

C24H31N07 

C20H27NO3 

C22H29N()4 

C26H;,3N08 

C25H33N()7 

C2t,H;„N07 

C21H29N(>3 

C2 5IIMN0, 
C21H,9N06 

C M I I M C I N O , 

C26H,6NO, 
C27H37N()7 

C,„H27N04 

C2(,H,8C1N()4 

C24H„NO, 
C,:.H„N()9 

0>,H29N04 

C»H„NO r, 
O22H3201NO, 
C26H.,sN08 

C,4H;,;,N()4 

Calcd., % 

c 

67.39 
61.01 
62.45 
52.46 
54.31 
73.89 
73.89 
64.70 
64.70 
72.93 
71.13 
64.07 
65.34 
05.34 
73.41 
65.34 
64.43 
56.30 
65.94 
66.51 
69.54 
62.90 
64.70 
61.09 
70.15 
67.84 
64.43 
63.78 
71.80 

11 

6.79 
5.97 
6.77 
5.38 
5.18 
8.74 
8.74 
7.01 
7.01 
8.26 
7.87 
6.82 
7.24 
7.24 
8.51 
7.24 
7.47 
5.90 
7.45 
7.65 
7.88 
7.39 
7.01 
6.77 
8.13 
8.02 
7.87 
7.21 
8.79 

N 

7.86 
5.93 
3.04 
2.66 
2.88 
3.92 
3.92 
3.14 
3.14 
4.25 
3.77 
2.87 
3.05 
3.05 
4.08 
3.05 
3.58 
2.73 
2.96 
2.87 
4.06 
3.67 
3.14 
2.85 
3.90 
3.60 
3.42 
2.86 
3.49 

F 
C 

67.33 
61.01 
62.38 
52.45 
54.51 
73.60 
74.06 
64.97 
64.83 
72.91 
71.25 
64.16 
65.24 
65.39 
73.41 
65.28 
64.16 
56.26 
65.83 
66.51 
69.68 
62.88 
64.79 
61.16 
70.28 
67.99 
64.51 
63.83 
71.76 

'ound, % . 
I I 

6.81 
5.99 
6.91 
5.33 
5.14 
8.69 
8.78 
6.91 
6.93 
8.38 
8.05 
6.61 
7.20 
7.18 
8.37 
7.12 
7.62 
6.01 
7.36 
7.90 
7.93 
7.38 
7.01 
6.88 
8.11 
8.13 
7.73 
7.31 
8.62 

N 

7.91 
5.79 
3.10 
2.71 
2.98 
3.90 
3.73 
3.12 
3.23 
4.35 
3.85 
2.95 
3.12 
2.91 
4.42 
2.82 
3.64 
2.69 
2.90 
2.87 
3.90 
3.80 
3.07 
2.78 
3.87 
3.66 
3.08 
3.14 
3.44 

Yield, 

%c 

50 
21 
62 
59 
12 
39 
42 
58 
42 
55 

8 

49 
8 

18 
41 

48 
60 

36 
54 
10 
23 

9 

15 

Hecryst 
solvent 

p 
E 
E 
E 
Ea 

E - E t 
E 
Ea 
P 
E 
E 
E 
Ea 
E 
E t - P 
E - E t 
E 
E 
E a - P 
M - E t 
E 
E 
Ea 
E 
M - E t 
E 
B - P 

1—1 

O 
> 
w 
o 
o < > 
w 
0 n 
> 

* l 

o 
H 
CO 

O 

> 
t-1 

o 
X > 
t-1 

c-1 

2 
H 
GO 

CO 



TABI.IO III 

X - S I B M I I i Ti-:i> 2-(2-METHOXVPIIENOXV)AI.KYI,AMI.\ 'ES" 

- O - W - N H - X - R s 

OCH3 

No. 

63 
64 
65 
66 
67 
6S 
69 
70 
71 
72 
73 
74 

w 
CH2CH(CH:,) 
CH2CH(CH3) 
CH(CH3)CH2 

(cir2). 
(CH2)2 

(Clhh 
(CH2)2 

(CH2), 
(CH2)2 

(CH„>. 
(CH2)3 

(OH2)2 

X 

(Cir..)3 

(CH2)3 

(Oil.);, 
CH(CH\,)CII2C1I2 

ci i 2 CH(OH 3 )eH 2 

CH2CH2CH(CH3) 

cir3CH=crfcir. 
CH2C.=CCHo 
(CH2)3 

(CH2)5 

(CH2):t 

CH2OH(OH)GH2 

M.I). , °C'.'' 

130 132 II 
66-68 B" 
76-78 .M'' 
09 101 M 

114-115 M ' 
96 98 M ' 

112-115 M' 
115 117 M'''' 

70 71 M' 

P>.p. ( m m . ) , ° 0 . 

167-180 (0. 1 / 
224 (0.2)* 

234-240 (0.5)' ' 

186(0 .3) ' 
164-168(2.4 X 10 ~r 

204(0.003) ' 

I ' o rn iu la 

C2„H28C1N04 

C2,H29N05 

C.ttH.,3N09 

C2.,H33NOa 

C25TI33N()9 

C2;,H33N09 

CV,H3.N09 

C21H27NG8 

C l 9H2 5N03 

)' C20H27NO4 

C241I31N08 

C,9H25N04 

O; 

(' 
62.91 
67. IS 
61.09 
61.09 
61.09 
61.09 
61.34 
63.01 
72.35 
69.54 
62.45 
68.89 

iilml., ',, 
11 

7.39 
7.79 
6.77 
6.77 
6.77 
6.77 
0.38 
5.95 
7.99 
7.88 
6.77 
7.61 

N 

3.67 
3. * 3 
2.85 
2.85 
2.85 
2.85 
2.86 
3.06 
4.44 
4.05 
3.04 
4.23 

. !•' 
(.' 

63.10 
67.11 
60.81 
60.95 
61.05 
61.25 
61.51 
63.03 
72.49 
69.66 
62.41 
68.19 

ouui l , '/r 

H 

7.37 
S. 10 
0.70 
6.86 
6.65 
6.66 
6.67 
5.99 
7.91 
7.61 
6.69 
7.61 

N 

3.94 
3.72 
2.89 
3.07 
3.06 
3.06 
2.57 
3. 14 
4.10 
4.01 
2.72 
4.36 

VH-1, 

7 
9 
4 

21 
11 
45 
28 
4 

15 

111. 
l ie 

2-OH3006II40 
2,5-(CH30)2C6H30 
2,5-(CH30)2C(iH3O 
2,5-(CII3())2CoIt:,() 
2,5-(0H30)2C5lI3O 
2,5-(OH30)2C,;H3() 
2,5-(CIf30)2C„H30 
2-ClI3OCfH.,0 
CcHr,CII2() 
2-CH3OC6H4OH20 
4-ClI3OCr,II4ClI20 
CclIiCIIaO 

" All compounds were prepared according to general procedure 1 except 64, which was obtained by reductive amination (see Experimental). '' Footnote b, Table IT. 
II. d Footnote d, Table I I . 'Footnote c. Table II . ; Prepared front amine XII . " Purified through hydrogen oxalate;. '' Prepared from amine XL * Prepared from ai 
performed with cooling and I he product was purified through hydrogen oxalate; m.p. 172-173°. 

TABLE IV 

N - S i B K i i T i i T E D A K Y I . O X Y A L K Y L A M I N H K " 

,0(CH 2 ) n NH(CH 2 ) w OR u 

B , RT 

-c 'uicj . . '; - - t'.mnii, •; - - •- - Yict i , 
m H , M. | , . , ' ( ' . ' ' l i .p . t imi i . j , ' ( ' . F o r m u l a C II N C II N "/,,'• 

3 2-(!H3OCliII4 108-110 II 186 (6 X 1 0 " ) / (,',3U2S01NO., 62.03 7.13 3.81 62.16 7.11 3.63 8 
3 2-CH3OC6H4 129-130 11 196 1 9 8 ( 0 . l / C19H26C1N(>., 62.03 7.13 3.81 61.79 7.02 3.74 23 
3 2-OII3OC6H., 99-101 H 1 8 1 1 8 6 ( 0 . 3 5 / C19H2;,N03 72.36 7.99 4.44 72.09 7.85 4.24 10 
3 2-CII3()C6H4 103 404 B' C19II24N2(>4 66.25 7.02 8.14 66.18 6.91 8.43 9 
3 2-CH3OC6H4 96-97 M 191 .5 192.5 ( 0 . 2 5 / - ' C25TI33N07 65.34 7.21 3.05 65.39 7.15 2.63 7 
3 2,5-(CH30)2C(iH3 115-116 M'' C,»H33NOs 66.52 6.35 2.68 06.39 6.41 2.80 69 
3 3 )4,5-(ClI30)3e ( iII20O 91-93 M ' e26IT33NO„ 58.32 6.21 2.62 58.33 6.47 2.52 38 
3 2-CH3OCcIT4 90-92 Al' C,4H3 ,N09 60.36 6.55 2.93 60.45 6.62 2.8!) 8 
3 2,5-(CII3())2C6H3 89-91 B* C2iH29N06 64.43 7.47 3.58 64.36 7.50 3.57 66 
3 2,5-(OHaO)2(.yr, 155-457 M* C23H27CI.NOs 53.51 5.27 2.71 53.97 5.30 2.49 52 
3 2-CH3OCrH„ 120-122 H ' C 2 0 H,HO1NO 4 62.91 7.3!) 3.67 62.92 7.16 3.55 10 
4 4-CII3OCi;II, 106 407 IP CV-H^CINO., 64.43 7.87 3.42 64.27 7.79 3.39 10 

" All compounds were prepared by general procedure 1, except 81 (>ee Experimental >. '• Footnote b. Table II . c Footnote c, Table I I . '' Footnote <i, Table IT. « Footnote 
pared from amine XII . » n'!"u 1.5472. '• Prepared from amine XI. ' Prepared from amine XLVIII . ' Pre|>ared from amine XIII . 

No. 

75 
76 
77 
78 
79 
80 
81 
.82 
83 
84 
85 
86 

Ri 

3-<)(,'H3 

4-OCII, 
2-C'II, 
2-('<>NH2 

2-('lI(('II3)2 

2-C6lI5 

2-OCH3 

2-OCH3 

2-OCH:, 
3-C4 
2-OCH, 
2-OCH, 

IK 

11 
H 
H 
II 
If 
II 
H 
6-OCIP, 
5-OCH3 

4-C1 
H 
II 



TABLE V 

N-SuBsri'iTL"TEi) 2-(2-METIIOXYPHENOXY)ETHYLAMINES° 

^ \ ^ O C H 2 C H 2 N H ( C H 2 

W-^OCHa 

) P NR, 
I 

Rio 

f-^i 
SO 

t—' 
CD 
O i 

No. 

87 
88 
89 
90 
91 
92 
93 
94 
95 
90 

V 

2 
3 
3 
3 
3 
3 
3 
3 
2 
3 

RHI 

H 
H 
H 
CH3 

H 
H 
H 

H 
H 

Rn 

4-CH3C6H4S02 

CGH5S02 

4-CH3C6H4S02 

4-CH,C«H4SO* 
2,5-(N02)ClC6H3S02 

2,5-(NH2)ClCeH3S02 
4-CH3C6H4CO 
C„H4(CO)2 

2-CH3OCr,H4 

2-CH3OC6H4OCH2CH2 

f o r m u l a 

C22H28N20sS 
C22H28N2088 
C23H3oN2OgS 
C24H32N208S 
C22H26ClN30i 0S 
C22H28C1N308S 
C24H30N2O7 
C20H23ClN2O4 

C18H24N203 

C21H30N2O4 

c 
54.99 
54.99 
55.85 
56.66 
47.18 
49.84 
62.87 
61.45 
68.36 
67.33 

- C a l c d . , % -
H 

5.87 
5.87 
6.12 
6.34 
4.68 
5.32 
6.60 
5.93 
7.62 
8.07 

N 

5.83 

M . p . , » C l 

119-120 M 
105-107 M 
108-110 M 
118-120 M 
112-114 M 
121-123 Mf 

123-125 M 
149-151 H" 
97-98 B* 
62-63 B'1'* 

" All compounds except 92 were prepared according to general procedure 1. During the work-up procedure compounds 87-93 
X was used for the preparation of compounds, 87, 91, and 93-95. ' Footnote 6, Table I I . c Footnote c, Table I I . d Footnote 
compound 91. « Purified through the hydrogen oxalate. * During the work-up procedure the final product was extracted into 
used. 

83 
67 
51 
50 
93 
11 
17 

8.86 
7.48 

c 
55.21 
54.88 
55.84 
56.83 
47.36 
50.08 
62.65 
61.19 
68.31 
67.16 

were washed 
d, Table I I . 
hydrochloric 

F o u n d 
H 

5.82 
6.17 
6.18 
6.55 
4.56 
5.37 
6.59 
6.27 
7.53 
8.10 

N 

5.81 

Activ­
ity,6 % 
20 
30 
70 
30 
30 
70 
30 
40 
30 
20 

with K H C 0 3 solution instead of 2 N NaOH. Amine 
• Footnote e, Table I I . ' Prepared by reduction of 

acid from the chloroform solution. * Amine I I I was 

85 
68 
79 
35 
86 
85 

6.95 
8.48 
7.43 

Yield, 
%c 

55 
16 
67 
35 
4 
20 
28 
12 
12 
13 

R e c r y s t n . 
solvent*' 

E - E t 
E 
M - E t 
E 
Ea 
Ea 
Ea 
E 
P or A 
P 

TABLE VI 

TERTIARY AMINES OR AMIDES" 

-Y—R, 

R I2 0^ O C H , C H > - N -

V O C H 3 

No 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

R12 

CHaCO 
NH2 

CH3(CH2)3 

CH3(CH2)3 

HO(CH2)2 

C1(CH2)2 

C H 3 0 0 
CH3CH2OCO 
C6H5CIl2 
CH3 

" Compounds 99 and 
101 (see Experimental), 
acted secondary amine 

Y R13 M . p . , ° C l 

(CH2)3 2-CH3OC6H40 65-66" 
(CH2)3 2-CH3OC6H40 109-111 M 
(CH2)3 2-CH3OC6H40 93-95 H 
CH 2 C=CCH 2 2-CH3OC6H40 65-66 M"-4 

(CH2)3 2-CH3C6H40 
(CH2)3 2-CH3C6H40 115-117 11" 
(CH2)3 2,5-(CH30)2C6H30 47-50" 
(CH2)3 2,5-(CH30)2C6H30 61-63 
(CH2)3 2,5-(CH30)2C6H30 90-91 M 
CH(CH3)C() 2-CH3OC6H4NH 148-150 M* 

100 were prepared by general procedure 1; 98, 101 
'• Footnote b, Table I I . c Footnote c, Table I I . 

was removed as the p-toluenesulfonamide. * re20i> 1 

U.p. ( m m . ) , - 0 . F 'ormula 

C21H27N05 

C23H30N2O8 
C^H^CINO, 
C28H36N03 

C21H,9N04 

C2iII29Cl2N03 

C22H23N06 

C23H3JN()7 

C31H37N09 

C24H3„N2()8 

, 105, and 106 by general procedure 2 
d Footnote d, Table I I . « Footnote e, 
.5508; prepared from compound 8. ' 

194-210 ( 0 . 3 / 
194-203(0.12)" 

108-199 (0.15)* 

234(0.15)" 
254-262(0.25)' ' 

Calcd., % 
C 11 N 

67.54 7.29 3.75 
59.71 6.54 6.06 
65.13 8.08 3.30 
65.48 6.87 2.73 
70.15 8.13 3.90 
60.85 7.05 3.38 
65.49 7.25 3.47 
63.72 7.21 3.23 
65.59 6.57 2.47 
60.75 6.37 5.90 
; 97, 103, and 104 by ac 
Table I I . ' Prepared fr 
Prepared from amine I 

c 
67.45 
59.84 
65.16 
65.31 
70.18 
60.70 
65.36 
63.89 
65.70 
60.89 

-Found , % -
II 

7.02 
6.61 
8.27 
6.86 
8.03 
6.85 
7.47 
7.22 
6.52 
6.07 

N 

3.63 
6.07 
3.13 
2.95 
3.82 
3.33 
3.28 
3.26 
2.38 
5.77 

Yield, 

%c 

23 
8 

20 
20 
20 
20 
34 
42 
67 

R e c r y s t n . 
solvent** 

p 
E 
M - E t 
M - E t 

M-Et 
M 
E t 
E - E t 
E 

Act iv ­
i t y , ' % 

0 
20 
0 
0 
0 
0 
0 
0 
0 
0 

;ylation of compounds 5 and 23; 102 by chlorination of 
otn hydrazine IV. » Prepared from amine I I . * Unre-

* Prepared from compound 115. 

O > 
O 
S 
< 
> 
o 

> 
EC 

* i 
*i 
H o 
H 
Ui 

O 

> 
f 
o 
X 
> 
«! 
F > 

•4 

C3 
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standard procedures either from a phenol and an 
alkylene a,co-dihalide, or by halogenation of the corre­
sponding alcohols. Some of the primary amines used 
were prepared by an improved Gabriel method from the 
corresponding bromo compounds. 

The tertiary nitrogen derivatives listed in Table VI 
were obtained by alkylation or acylation of the corre­
sponding secondary amines. General methods of prepa­
ration and any deviations from them are fully described 
in the Experimental part.11 

Experimental12 

AryloxyalkyI Halides (Table VIII). General Procedure.13— 
The appropriate phenol (0.20 mole) and the alkylene a,w-dibalide 
(0.25 mole) (in the case of ethylene 1,2-dibromide, 0.40 mole) 
were heated to 100° with vigorous stirring, and 125 ml. of 1.6 A7 

NaOH was added to the mixture during 30 min. Vigorous stir­
ring and heating were continued until the pH approached 7. The 
The cold reaction mixture, consisting of two layers, was taken up 
in ether or chloroform, the aqueous layer separated (up to 80% of 
unreacted phenol can be recovered from the aqueous phase), and 
the organic phase thoroughly was washed with 2 X XaOH (in 
some cases 20% XaOH solution was necessary to remove un­
reacted phenol) and once with saturated NaCl solution and dried 
(MgSCh), and the solvent was evaporated. The product was 
obtained by distillation; unreacted alkylene a,a-dihalide was 
collected in the forerun. 

N-Substituted Aryloxyalkylamines (Tables II-VII). General 
Procedure 1.—The appropriate amine (0.40 mole) was heated 
at 50° in an oil bath. During an interval of 20-30 min., 0.10 
mole of the corresponding substituted alkyl bromide was added 
with stirring, keeping the bath temperature between 45-55°. 
Generally at the end of the addition the mixture became viscous 
and an amine hydrohalide separated out. The mixture was 
stirred and heated for another 1-1.5 hr. and, after cooling, was 
dissolved in the appropriate amount of chloroform. The chloro­
form solution was extracted several times with 2 A* HC1 to remove 
excess primary amine,14 washed with 100 ml. each of 2 A7 XaOH 
and saturated XaCl solution, and dried (K»C03 or AIgS04). The 
solvent was evaporated and the residue was distilled, crystallized, 
or converted into a suitable salt. The use of a substituted alkyl 
chloride required bath temperatures of 120-130° and a reaction 
time of up to 4 hr. 

General Procedure 2.—The appropriate amine (0.10 mole), a 
substituted alkyl halide (0.10 mole), and K 2 C0 3 (0.10 mole) (or 
KHC0 3 ) were refluxed in 250 ml. of ethanol for 18 hr.; the mixture 
was cooled and filtered, and the solvent was removed by distilla­
tion (19 crystallized on cooling from the ethanolic solution). 
The residual material was purified as described in general pro­
cedure 1. 

N- [2-(2-Methoxyphenoxy )ethyl] -N- [3-(2-methylphenoxy )pro-
pyl]-2-hydroxyethylamine (101) was prepared by general 
procedure 2 from amine 8 and chloroethanol. Unreacted second­
ary amine was removed via the p-toluenesulfonamide. 

N-[2-(2-Methoxyphenoxy)ethyl]benzylamine (I) was prepared 
by general procedure 1 from benzylamine and bromide 129 (bath 

(11) Methods of preparation of a few halogen compounds not mentioned 
in this publication will be described in the forthcoming publication.3 N-
(3-Chloropropionyl) benzylamine was obtained from Rona Laboratories, 
London, W.l; 2-(2-chloroethoxy)naphthalene was prepared according to 
G. R. Clemo and \V. H. Perkin, Jr., J. Chem. Soc. 642 (1922); 2-(bromo-
methyl)-l,4-benzodioxane was prepared according to C. Milani, R. Landi-
Vittory, and G. B. Marini-Bettolo, Rend. 1st. Super Saniti, 22, 207 (1959); 
Chem. Abstr., 54, 1522/; (1960); 10-(3-bromopropyl)phenothiazine was pre­
pared according to O. Hromatka, F. Sauter, and L. H. Schlager, Monaish. 
Chem.. 88, 193 (1957); E. F. Godefroi and E. L. Wittle, ./. Org. Chem.. 21, 
1163 (1956). 

(12) Melting points are corrected. Most of them were taken on an Elec­
trothermal apparatus, Series 1A. 

(13) C. S. Marvel and A. L. Tanenbaum, J. Am. Chem. Soc, 44, 2647 
(1922); "Organic Syntheses," Coll. Vol. I, John Wiley and Sons, Inc., New-
York, N. Y., 1956, p. 435. 

(14) In some cases this separation was not possible because the final 
product was extractable with HC1 from chloroform. This is indicated in 
the tables. In other cases the extraction with 2 A" HC1 produced a propor­
tion of a hydrohalide which was insoluble in chloroform. It was filtered, 
crystallized, and identified separately, or basified and combined with the 
residue obtained at the end of the original work-up procedure. 

temperature 90-110°); b.p. 160-161° (0.3 mm.), M20D 1.5699 
yield 79%. 

N-[2-(2-Methoxyphenoxy)ethyl]-re-butylamine (II) was pre­
pared by general procedure 1 from n-butylamine and bromide 
129; b.p. 107° (0.15 mm.), raMD 1.5108, yield 7 1 % , hydrochloride 
m.p. 138-139° (acetone-ether). 

Anal. Calcd. for Ci3H22CLX02: C, 60.10; H, 8.54; N, 5.39. 
Found: C.59.78; H, 8.28; N, 5.21. 

N-[2-(2-Methoxyphenoxy)ethyl]propylenediamine (III) was 
prepared according to general procedure 1 from propylenediamine 
and bromide 129. During the work-up procedure the whole 
product was basified with 20% NaOH solution and extracted 
with ether. The product had b.p. 142° (0.6 mm.), yield 2 1 % . 

Anal. Calcd. for Ci2H20N2O2: N, 12.44. Found: N, 12.53. 
2-(2-Methoxyphenoxy)ethyIhydrazine (IV).—Bromide 129 

(34.6 g., 0.15 mole) in 250 ml. ethanol was added over a period of 
1 hr. to a solution of hydrazine hydrate (75 g., 1.50 moles) in 
150 ml. of ethanol. The solution was refluxed for 16 hr. The 
solvent and excess hydrazine were evaporated under reduced 
pressure, and a small quantity of water and solid NaOH were 
added to the residue until two layers appeared. The product 
was extracted with chloroform and dried (K2CO3), and the sol­
vent was evaporated. The residue was distilled, b.p. 146-150° 
(3 mm.), yield 20.7 g. (76%), hydrochloride m.p. 108-110°. 

N-[2-(2-Methoxyphenoxy)ethyIJphthalimide (V).15—Bromide 
129 (36 g., 0.156 mole) and phthalimide (27.3 g., 0.186 mole) 
in 100 ml. of dimethylacetamide were heated to 90° and a solu­
tion of KOH (10.45 g., 0.186 mole) in 30 ml. of methanol was 
added over a period of 25 min. The mixture was stirred and 
heated further for 1.5 hr. The cold mixture was poured into 300 
ml. of water and the slowly solidifying material was filtered; 
the filter cake was treated with aqueous K 2C0 3 (200 m l , 10%) 
with heating and vigorous stirring for 10 min. The warm slurry 
was filtered, washed thoroughly with water, dried, and recrystal-
lized from ethanol to give the product, m.p. 102-104.5°, vield 23 g. 
(57%). 

N-[3-(2-Methoxyphenoxy)propyl]phthalimide (VI) was pre­
pared similarly; m.p. 89-90°, yield 69% (from bromide 139). 

Anal. Calcd. for Ci8Hi7N04: C, 69.45; H, 5.50. Found: C, 
69.23; H, 5.46. 

N-[3-(2,5-Dimethoxyphenoxy)propyl] phthalimide (VII) was 
also prepared similarly; m.p. 130-132° (propanol), yield 7 5 % 
(from bromide 160). 

N-(3-Bromopropyl)phthalimide (VIII).1"—Potassium phthal­
imide (70 g., 0.378 mole) and 1,3-trimethylenedibromide (310 
g., 1.534 moles) were heated for 1.5 hr. at 180°. Excess tri-
methylene dibromide was blown off with steam, the remaining 
mixture was filtered, and the solid was triturated with ethanol 
and filtered. The solid obtained by evaporation of the ethanol 
was extracted in a Soxhlet with petroleum ether (b.p. 40-60°). 
From the extract 16 g. of material was obtained which after re-
crystallization from petroleum ether (b.p. 40-60°) had m.p. 
70-72°, yield 15 g. (14%). 

4-(2-Methoxyphenoxy)butyronitrile (IX).—Sodium (34.6 g., 
1.50 g.-atoms) was finely powdered in 300 ml. of boiling toluene. 
Guaiacol (186 g., 1.50 moles) in 200 ml. of dimethylacetamide was 
slowly added, followed by 4-chlorobutyronitrile (162 g., 1.57 
moles). The mixture was stirred vigorously and the tempera­
ture was kept at 115° for 4 hr. The cold mixture was filtered and 
the solvent was evaporated under reduced pressure. The residue 
was dissolved in chloroform, the solution was washed with water 
and dried (MgS04), and the solvent was evaporated. The 
product had b.p. 113-116° (0.25 mm.), m.p. 31-33°, yield 212 g. 
(74%). 

Anal. Calcd. for CnH,3N02: C, 69.09; H, 6.85. Found: C, 
68.89; H, 6.74. 

2-(2-Methoxyphenoxy)ethylamine (X).3a—Phthalimide V 
(21 g., 0.071 mole) and hydrazine hydrate (3.55 g., 0.071 mole) in 
70 ml. of absolute ethanol were heated on the steam bath for 
45 min. A thick white precipitate appeared, to which 20 ml. of 
18% HC1 was added. Heating was continued for 1 hr.; solid 
material was filtered off and washed with ethanol, the solvent 
was evaporated from the filtrate, and the residue was basified 
with a 20% NaOH solution. The mixture was extracted with 
chloroform and dried (K2COs), and the solvent was evapo-

(15) H. K. Miiller and G. Rieck, ./. prakt. Chem., 9, 30 (1959). 
(16) An improved method has been published since by C.-Y. Yuan, 

C.-T. Lin, and J.-H. Liu, Hua Hsileh Hsueh Pao, 26, 183 (1959); Chem. 
Abstr., S4, 4405c (1960). 
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N I L 

129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
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149 
150 
151 
152 
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154 
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156 
157 
158 
159 
160 
161 
162 
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164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
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176 
177 
178 
179 
iso 
181 
182 
183 
184 
185 
J 86 
187 
188 
189 
190 
191 
192 
193 
194 

Ar 

2-CII3OCJI4 
3-CH3OC6H4 

4-CH,OC6H4 

2-(CH8)2CHC6H4 

2-C6H5C6H4 
2,6-(CH30)2C6H3 

2,5-(CH80)2C6H8 

3,4-(CH3)oC6H3 

3,4-Cl2C6H3 

CeHs 
2-CH3OC6H4 

3-CH3OCeH4 

4-CHiOCsHi 
2-ClC6H4 

4-ClC6H4 

2-CH3CeH4 

3-CH3C6H4 

4-CH3C6H4 
2-N02C6H4 

4-N02C„H4 

3-CF3CeH4 

4-C6HnC6H4 
4-(CH3)3CC6H4 

4-C6H5C6H4 

4-C6HBCH2OC6H4 

1-C,„H, 
2-C10H7 
2,4-(CH30)(CH2=CHCH2)C6H3 

2,4-( CH3O)(CH3CH=CH )C6H3 

2,3-(CHaO)aC6H3 

2,4-(CH30)2C6H3 

2,5-(CH30)2C6H3 

2,6-(CH30)2C6H3 

3,4-(CH30)2C6H3 

3,5-(CH30)2C6H3 

2,5-(CH3)2C6H3 

2,6-(CH3)2C6H3 

3,5-(CH3)2CeH8 

2,4-[(CH3)2CH]CH3C6H3 

3,5-CH3[(CH3)2CH]C6H3 

2,5-(CH30)BrC6H3 

2,4-(CH30)(CH3CO)C6H3 

2,5-Cl2C6H3 

2,5-(CH30)CH3C6H3 
2,5-(CH3CH20)2C6H3 

2,5-( CH3CH20)(CH30 )C6H3 

2,5-(CH30)(CH3CH20)C6H3 

2,5-(CH80)(CH3CO)C6H3 

2,4-(CH30)(CX)C«H8 

2,3,6-(CH3)8C6H2 

2,4,6-(CHs)3C6H2 

2,4,5-(CH3)3C6H2 

2,3,5-(CH,)3C6H2 

2,4,5-(CH30)3C6H2 

2,5,4-(CH30)2ClC6H2 

2,4,5,6-(CH3)4C6H 
2,3,4,5,6-(CH3)5C6 

2-CH3OC6H4 

4-CH3OC6H4 

4-CH3CeH4 

2,5-(CH80)2CfiH3 

2-CH3OC.H4 

2,5-(CH30)2C,iH3 

2-CH3OC6H4 

4-CH3OC6H4 

2-CH3OC;H4 
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Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
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Br 

Br 
Br 
Br 
Br 
Br 
Br 
Br 
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hv 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
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Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
Br 
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Br 
CI 
CI 
Br 

TABLE VIII 

ROPERTIES OF A R Y L O X V A I . K Y 1 , 

Ar-

r- ., 

60 
22 
48 
16 
25 
46 
46 
12 
50 
45 
74 
68 
39 
49 
64 
44 
64 
61 
41 

34 
61 
32 
33 
38 
51 
12 
31 
40 
40 
38 
55 
61 
25 
41 
32 
4!) 
33 
55 
19 
44 
57 
45 
52 
51 
26 
43 
58 
32 
22 
18 
21 
32 
33 
25 
39 

9 
12 
74 
2S 
73 
34 
30 
58 
40 
35 
49 

—()--(CH2.)„ - X 

it.1,. . . ,„ ,„ .1. : c . ' -

151-152 ( i s . 5 / ' 
95-96(0.35) 

102-104 (0.25)' ' 
84-.S6 (0 .3 j 

121-124 (0 .2 ; 
117 (O.sr 
117 (0 15 )•'' 
100-102 (0 .5 ; 
140-142 (0.05) 
136(18)"''' 
104-114 (0 .3) ' ' ' 
J13-114 (0.5) 
9S (0.3)4"' 
S9-96 (0.2)*"" 

.110-111 (0 .3 ; ' ' " 
90 (0.3)" 
ss-90 (0.2)"'" 

100-102 (0.6!" 
144-152 (0.5)'" 

150- 151 (0.2)'"""'' 
78 (0.25)" 

150-154(0.3) 
118-120(0.4; 
165-168 (0.4) 
170-174(0.35) 
144(0.55) 
152-154(0.35) 
124-125 (0.4) 
]34-135(0.12) 
140-141(0.25) 
132-134(0.5) 
125-126 (0.3) 
116-IIS ( 0 . 5 ; 
149 (0,25) 
132 142 (0 25) 
104 109(0 7; 
97-100 (0 .45; 

100-104(0.4) 
102-104 (0.2) 
97 (1) 

140-142(0.35) 
150-160 (5 X K)-3; 
170-174 (14) 
114 116 (0.3) 
J 40(0 .25) 
15S (2) 
130 (0.25) 
156-160 (3 X 10-3) 
150-166 (8 X 10-3) 
96-97 (0.3) 

102-106 (0.7) 
120-123 (O.sj 
109-111 (0.25) 
152 (0.4) 
140-142 (5 X 10"8) 
168-170 (10) 
130-140 (0.3) 
l i s -124 (0.35) 
123 (0.4) 
108-110(0.25) 
150 152 (0.3) 
114-117 (0.1 Y'1 

14S 150 (0.2) 
122-127(0.15) 
130-132 (0.2) 
149 152 (0. 1) 

H.YLIDEn 

M.l. . . ' ( ' . ' ' 

3S-4I 

17 49 (inethiiiml) 

36.5-37.5 (methaui 
ether) 

40-42 

67-69 (el.luiiiol) 
59-60 (ol.hanol) 

53 -54 (methanol)' 

58-61 (methanol)' 

55-59' 

80-84™ 
98-99"' 

83-85'' 
104-107 (ethanol)-' 
49-50 (methanol) 
54-56 (methanol) 
62-63 (methanol) 
42-43.5 (methanol)' 
29-31 
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TABLE VIII (Continued) 

Ar—0—R—X 
No. Ar R X Yield, %° B.p. (mm.), °C.» M.p., °C.h 

195 2,5-(CH30)2C6H3 C H 2 C H = C H C H 2 CI 7 131-151 (0.35)'* 
196 2-CH30C6H4 C H 2 C = C C H 2 CI 48 124-130 ( 0 . 4 5 ) " 61-62 (methanol) 
197 2,5-(CH30)2C6H3 CH2CH(CH3)CH2 Halogen 18 128-135 (0 .3 ) m 

a Yields are not necessarily optimum. 6 These constants do not refer to analytically pure materials. c A. Wohl and E. Berthold, 
Chem. Ber., 43, 2175 (1910). d B. Belleau, / . Med. Pharm. Chem., 1, 327 (1959). • A. P. Swain and S. K. Naegele, / . Am. Chem. Soc, 
76, 5091 (1954). ' For starting phenol see ref. 23. » See ref. 13. * P. Rumpf, Bull. soc. chim. France, [5] 5, 871 (1938). ' Y. M. Beas-
ley, V. Petrow, and O. Stephenson, / . Pharm. Pharmacol, 10, 47 (1958). > E. Merck, German Patent 184,968 (1902); Chem. Zentr., 
II, 861 (1907). * N. J. Leonard and W. C. Wildman, J. Am. Chem. Soc, 71, 3089 (1949). ' A. W. Nineham, J. Chem. Soc, 2601 
(1953). » P. E. Gagnon, O. Nadeau, and R. Cote, Can. J. Chem., 30, 592 (1952). » J. D. Genzer, C. P. Huttrer, and G. C. Van 
Wessem, J. Am. Chem. Soc, 73, 3159 (1959). « P. E. Gagnon, J. L. Boivin, and J. Giguere, Can. J. Res., 28B, 352 (1950). * R. E. 
Rindfusz, P. M. Ginnings, and N. L. Harnack, J. Am. Chem. Soc, 42, 157 (1920). « P. A. Boivin, P. E. Gagnon, E. Renaud, and 
W. A. Bridgeo, Can. J. Chem., 30, 994 (1952). ' J. N. Ashley, R. F . Collins, M. Davis, and N. E. Sirett, J. Chem. Soc, 3298 (1958). 
« Phenol bought from Maumee Chemical Co., Toledo 5, Ohio. ( P. AI. Pope and D. Woodcock, J. Chem. Soc, 1721 (1954). « Phenol 
prepared according to K. Freudenberg, If. Fikentscher, and W. Wenner, Ann. Chem., 442,309 (1925). « V. Petrow, O. Stephenson, and 
A. J. Thomas, J. Pharm. Pharmacol, 8, 666 (1956). •» J. P. Ryan and P. R. O'Connor, J. Am. Chem. Soc, 74, 5866 (1952). * Phenol 
prepared according to E. AI. Hindmarsh) I. Knight, and R. Robinson, J. Chem. Soc, 940 (1917). » Phenol prepared according to A. Y. 
Berlin, S. AI. Sherlin, and T. A. Serebrennikova, Zh. Obshch. Khim., 19, 759 (1949); Chem. Abstr., 44, 1058 (1950). « Phenol prepared 
according to A. A. Goldberg and H. S. Turner, J. Chem. Soc, 111 (1946). aa Phenol prepared according to R. Schwarz and K. Cpaek, 
Monatsh., 83, 883 (1952). « Phenol prepared according to E. Marcus, Chem. Ber., 24, 3650 (1891). " N. J. Leonard, D. L. Felley, and 
E. D. Nicolaides, J. Am. Chem. Soc, 74, 1700 (1952). id C. L. Leese and R. A. Raphael, J. Chem. Soc, 2725 (1950); see also footnotes 
i, j , and I. ee As starting material l,4-dichloro-2-butene was used. / / As starting material l,4-dichloro-2-butyne was used. «» 1-
Chloro-2-methyl-3-bromopropane was used to give a mixed halide. 

rated. The residual oil was distilled, b.p. 96-98° (0.4 mm.), 
n20D 1.5462, yield 9.4 g. (79%). The free base readily formed a 
carbonate on exposure to air; hydrogen maleate, m.p. 100-101° 
(ethanol). 

Anal Calcd. for C9H13N02-C4H404: C, 55.09; H, 6.05; N, 
4.94. Found: C, 54.98; H, 6.11; N, 4.72. 

The following amines (XI and XI I ) were prepared in the same 
way: 3-(2,5-dimethoxyphenoxypropylamine (XI), b.p. 128-
131° (0.12 mm.), n20D 1.5384, yield 6 5 % (from phthalimide VII) ; 
3-(2-methoxyphenoxy)propyIamine (XII), b.p. 108-111° (0.8 
mm.), yield 87% (from phthalimide VI). 

Compound XII was also prepared by catalytic hydrogenation 
of 3-(2-methoxyphenoxy)propionitrile17 in glacial acetic acid over 
platinum oxide or 10% palladium-charcoal under 10 atm. pres­
sure. I t had b.p. 97-99° (0.15 mm.), nwv 1.5403, yield 85%. 

Anal. Calcd. for Ci0H15NO2: C, 66.28; H, 8.35. Found: C, 
66.53; H.8.23. 

4-(2-Methoxyphenoxy)butylamine (XIII) was prepared in the 
same way as XII by catalytic hydrogenation from nitrile IX ; 
it had b.p. 122° (0.75 mm.), yield 70%. 

N-(3-Bromopropionyl)-o-anisidine (XIV).—To o-anisidine 
(43 g., 0.350 mole) in 125 ml. of dry ether was added with cooling 
and stirring 3-bromopropionyl chloride18 (30 g., 0.175 mole) in 
30 ml. of dry ether over a period of 45 min. The mixture was 
stirred for 15 min. at 40-45° and cooled, the solid was filtered 
and washed with ether, and the combined ethereal solutions 
were evaporated to leave a dark oil which was crystallized from 
petroleum ether (b.p. 60-80°) to give the product, m.p. 82-84°, 
yield 31.9 g. (71%). 

Compounds XV-XVII I were prepared in the same way: 
N-(4-chIorobutyryI)-o-anisidine (XV), b.p. 166-168° (0.6 mm.), 
yield 5 3 % (from o-anisidine and 4-chlorobutyryl chloride); 
N-(2-bromopropionyl)-o-anisidine (XV), m.p. 64-65° (petroleum 
ether, b.p. 60-80°), yield 66% (from o-anisidine and 2-bromo-
propionyl bromide); N-(2-bromopropionyl)-2,5-dimethoxyani-
line (XVII) (chloroform was used as reaction solvent), m.p. 
66-68° (petroleum ether, b.p. 60-80°), yield 7 1 % (from 2,5-
dimethoxyaniline and 2-bromopropionyl bromide). 

N-(3-Hydroxypropyl)benzenesulfonamide (XVIII).—Ben-
zenesulfonyl chloride (52.8 g., 0.3 mole) was added with cooling 
and stirring over a period of 1.5 hr. to 3-aminopropanol (90 g., 
1.2 moles). The mixture was then heated to 70° for 1 hr. with 
stirring. After cooling it was poured into water, extracted twice 
with chloroform, the chloroform extract was washed with 2 
N HC1 and saturated NaCl solution and dried (MgS04), and 

(17) Prepared according to J. Colonge and A. Guyot, Bull. soc. chim. 
France, 1228 (1957). As a catalyst a 40% solution of trimethylbenzylam-
monium hydroxide in methanol (Triton B) was used, giving yields of 35-
45%. 

(18) Prepared from /3-bromopropionic acid (0.2 mole), thionyl chloride 
(1.3 moles), and a few drops of dimethylformamide; b.p. 82-85° (14 mm.), 
yield 89%. 

the solvent was evaporated. The remaining oil was distilled, 
b.p. 198-200° (0.2 mm.), n%> 1.5488, yield 24.5 g. (38%). 

Compounds X I X and X X were prepared in the same way: 
N-(2-hydroxyethyl)-p-toIuenesuIfonamide (XIX),19 b.p. 192-
196° (0.2 mm.), yield 77% (from p-toluenesulfonyl chloride and 
2-aminoethanol); N-(3-hydroxypropyl )-p-tohienesulfonamide 
(XX), b.p. 194-195° (0.25 mm.), n20D 1.5478, m.p. 52-55° (chloro­
form-petroleum ether, b.p. 40-60°) (lit.20 m.p. 55-56°), yield 68% 
(from p-toluenesulfonyl chloride and 3-aminopropanol). 

N-(3-Hydroxypropyl)-p-toIuamide (XXI) was prepared from 
p-toluoyl chloride and 3-aminopropanol. I t had b.p. 175-
180° (0.2 mm.), n20D 1.5592, yield 6 3 % . 

N-(3-Hydroxypropyl)-2-nitro-5-chlorobenzenesulfonamide 
(XXII) was prepared from 2-nitro-5-chlorobenzenesulfonyl 
chloride21 and 3-aminopropanol. During the period of addition 
the temperature was kept at 10°. The mixture was stirred for a 
further 30 min. at room temperature. The product crystallized 
from the ether extract upon evaporation and was recrystallized 
from ether. It had m.p. 74-75°, vield 35%. 

Anal. Calcd. for CHnClXsOlS: C, 36.68; H, 3.76; K, 9.51; 
S, 10.88. Found: C, 36.66; H.3.89; N, 9.16; S, 10.57. 

N-Methyl-N-(3-hydroxypropyl)-p-toluenesulfonamide (XXIII). 
—Sulfonamide X X (34.4 g., 0.15 mole) and methyl iodide (25 
g., 0.177 mole) were heated to reflux temperature. Aqueous 
XaOH (100 ml., 6%) was added to the mixture during 1 hr. 
The reaction was refluxed for a further 30 min., cooled, and ex­
tracted with chloroform, the extract was washed with 4 Ar 

NaOH and water and dried (AlgS04), and the solvent was evapo­
rated. The product had b.p. 176° (0.2 mm.), yield 30 g. (83%). 

N-(3-Bromopropyl)benzenesulfonamide (XXIV).—Sulfon­
amide XVIII (24.5 g., 0.123 mole) in 110 ml. of dichloroethane 
was treated with phosphorus tribromide (39.8 g., 0.147 mole) 
with stirring at a bath temperature of 80° over a period of 1 hr. 
The solution was heated for a further 30 min. at 90°. When 
cold, the mixture was poured onto ice, the organic layer was 
separated, washed with water, and dried (MgS04), and the sol­
vent was evaporated. The crude material (25.5 g.) was ob­
tained as a viscous oil which was used without further purification. 

Compounds X X V - X X I X were prepared by a similar pro­
cedure: N-(2-bromoethyl)-p-toluenesulfonamide (XXV), from 
sulfonamide XIX, m.p. 92-94° (chloroform-petroleum ether, 
b.p. 60-80°) (lit.22 m.p. 88-90°), yield 47%; N-(3-bromopropyl)-
p-toluenesulfonamide (XXVI), from sulfonamide X X with or 
without solvent, m.p. 62-65° (chloroform-petroleum ether, b.p. 
60-80°), yield 6 1 % (alternatively, reaction of X X with a 36%, 

(19) See also A. E. Kretov and G. V. Tikhonova, Zh. Obshch. Khim., 29, 
412 (1959); Chem. Abstr., 64, 369c (1960), who obtained a 47.5% yield. 

(20) W. R. Vaughan, R. S. Klonowski, R. S. McElhinney, and B. B. 
Millward, J. Org. Chem., 26, 138 (1961). 

(21) Prepared according to Schering Corp., U. S. Patent 2,986,573 
(May 30, 1961); Chem. Abstr., 56, 4876 (1962). 

(22) D. H. Peacock and U. C. Dutta, J. Chem. Soc, 1303 (1934). 
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solution of hydrogen bromide in glacial acetic acid yielded 62',',) 
of XXVI) ; N-methyl-N-(3-bromopropyl)-p-toIuenesulfonamide 
XXVII, from sulfonamide X X I I I in benzene as reaction sol­
vent, b.p. 212-220° (1.3 mm.), yield 33');): N-(3-bromopropyD-
2-nitro-5-chlorobenzenesulfonamide (XXVIII), from .sulfonamide 
XXI I in tetrachloroethane as reaction solvent at 5°: the mix­
ture was heated for 30 min. at 40-50°, yield 56' c of crude ma­
terial; N-(3-bromopropyl)-;B-toluamide (XXIX), from amide XXI, 
yield 45 c'c of crude material. 

N-[2-(2-Methoxyphenoxy)ethyl]-3-chloropropionamide (XXX:. 
-Amine X (16.7 g., 0.1 mole) and NaOH solution (SO ml., 5 r , ) 

were stirred with ice cooling and 3-chloropropionyl chloride (12.7 
g., 0.1 mole) added over a period of 30 min. Stirring was con­
tinued for a further 30 min., the mixture was filtered, and the 
solid obtained was recrystallized from aqueous etlianol. It 
had m.p. 64.5-65.5°, yield 8.8 g. (34'c) . 

Methyl 3-(2,5-Dimethoxyphenoxy)crotonate (XXXI).—2,5-
Dimethoxyphenol23 (30 g., 0.195 mole) in 50 ml. anhydrous di-
methylacetamide was heated to 80° when sodium (2.24 g., 0.098 
g.-atom) was introduced in small pieces with vigorous stirring. 
After the sodium had dissolved, methyl 3-chrorocrotonate2-1 (13.1 
g., 0.098 mole) was added over a period of 30 min. at 130-140°, 
when a reaction took place. Further heating was continued at 
140° for 30 min. 

The solvent was evaporated under reduced pressure, and the 
remaining oil was poured onto ice and extracted with ether. The 
extract was washed with 1 X XaOH and water and dried (Na2-
S04), and the solvent was removed by distillation. The remain­
ing oil was distilled, b.p. 137-140° (0.15 mm.), yield 15.4 g. (63' , ). 

Methyl 3-(2,5-Dimethoxyphenoxy)butyrate (XXXII).—Ester 
XXXI (15.4 g., 0.061 mole) was dissolved in 100 ml. of methanol 
and reduced catalytically over palladium-charcoal (3 g., 10f'r) 
at normal temperature and pressure, yielding an oil which was 
distilled, b.p. 133-134° (0.25 mm.), n-h) 1.5136. yield 11 g. (71 ' r >. 

3-(2,5-Dimethoxyphenoxy)butanoI (XXXIII).—Ester XXXII 
(11 g., 0.043 mole) was reduced with LiAlHj (2 g., 0.053 mole) in 
75 ml. of ether, by heating the reaction mixture to 50° for 30 
min. The reaction was worked up in the usual way and the 
product distilled, b.p. 132-136° (0.2 mm.), yield 7.8 g. (S0 (,;). 

Ethyl 2-(2-Methoxyphenoxy propionate (XXXIV).—Guaiacol 
(41.3 g., 0.33 mole) and K H C 0 3 (33.3 g., 0.33 mole) in 170 ml. 
dimethylacetamide were stirred and heated to 90°. Ethyl 2-
bromopropionate (59.7 g., 0.33 mole) was introduced over 65 
min. with stirring. The mixture was stirred and heated at 
110° for a further 3 hr. After cooling, the reaction mixture was 
filtered, the solvent was evaporated under reduced pressure, 
the residue was treated with water and extracted with ether, 1he 
extract was washed with 1 Ar XaOH and water and dried (Mg-
SO4), and the solvent was evaporated. The residual oil was dis­
tilled, b.p. 113-115° (0.5 mm.), n-«i> 1.5024. yield 46.1 g. (62<r ). 

2-(2-Methoxyphenoxy)propanol (XXXV). Ester XXXIV 
(46.1 g., 0.205 mole) was reduced with LiAlH, (8.6 g., 0.226 mole) 
in ether at room temperature. The product was worked up in 
the usual manner and had b.p. 96° (0.1 mm.), ?r-°u 1.5303, vield 
33.8 g. (90%). 

3-Hydroxypropyl fj-Tolyl Thioether (XXXVI).—p-Tolylthiol 
(12.4 g., 0.1 mole) and 3-chloropropanol (9.4 g., 0.1 mole) were 
heated to 100° and NaOH solution (100 m l , i%) was added to the 
mixture during 45 min. with vigorous stirring. On further re-
fluxing and stirring for 1.25 hr. the pH approached 7. The cold 
reaction product was separated from the aqueous layer, the 
organic layer was taken up in ether, extracted several times with 
2 X NaOH, washed with saturated XaCl solution, and dried 
(MgS04), and the solvent was evaporated. The residue was 
distilled yielding the product, b.p. 126 12N° (0.35 mm.). «°"i> 
1.5704, yield 13.2 g. (73 ' c ) . 

4-(2,5-Dimethoxyphenoxy)butan-2-ol (XXXVII) was prepared 
by a similar method from 2,5-dimethoxyphenol and 4-chloro-
butan-2-ol.25 I t had b.p. 141° (0.2mm.), re2»D 1.5267, vield 64')6. 

N-(2-Chloroethyl)-o-anisidine Hydrochloride (XXXVIII).— 
N-(2-Hydroxyethy])-o-anisidine26 (17.7 g., 0.1 mole) was dis-

(23.1 C. A. B a r t r a m , D. A. B a t l y e . ami C. U. \\ orthin.a, ./. Chum. Sor.. 
4(591 (1963). 

(24) I ) . E . Jones , R. O. Mor r i s , (J. A. Vernon , a n d R. V. M . Whi t e , ibid.. 
2349 (1960) ; H. Scheibler a n d J . Voss, Chem. Ber., 53 , 379 (1920) . 

(25) P r e p a r e d f rom m e t h y l m a g n e s i u m iodide a n d )3-chloropropiorialde-
h y d e [see R. L. Shr iner , H . A. R e n d l e m a n , a n d A. Berger . J. Org. Chem., 4, 
103 (1939)1 in a yield of 5 % , b . p . 58-(>l° (13 m m . ) . ri'»n 1.4437. Ann!. 
Calud for f ' jKsClO: C, 44.2.5; H . 8 . 3 5 . F o u n d : f, 14.20; I L S . 5 I . 

solved in chloroform and the hydrochloride was prepared by 
introduction of the appropriate amount of 110! gas. The sol­
vent was evaporated and replaced by fresh chloroform, and thionyl 
chloride (13.1 g,, 0.11 mole) was added over 15 min. The 
mixture was refluxed for 1 hr., and the solvent was evaporated. 
The residue was recrystallized from acetone, ll had m.p. 
146 -14S°, yield 54',, . 

3-(2-Methoxy-o-cyanophenoxy)propyl Bromide (XXXIX). 
2-Methoxy~5-cvanophenol27 (37.8 g., 0.254 mole), K2CO3 (35 
g., 0.254 mole), and 1,3-trimethylene dibromide (79.5 g., 0.394 
mole) in 250 ml. of acetone were stirred under reflux for 36 hr. 
The cold mixture was filtered, the filtrate was evaporated, the re­
maining prodm-f was dissolved in chloroform, the solution was 
washed with 4 X NaOH and water and dried (MgS04), and the 
Solvent was evaporated. The product was distilled and had 
b.p. 142 146° (3 X 10 'mm. 1. After two recrystallizalions from 
ethunol it had m.p. 77- 79°, yield Hi g. (23' ,' j . 

3-(2,5-Dibutoxyphenoxy)propyl Bromide (XL). To sodium 
1 0.88 g., 0.038 g.-atom) dissolved in 25 ml. of absolute etlianol, 
was added 2,5-dibtiloxyphenob3 (9.1 g., 0.038 mole), and the 
solution was evaporated to dryness. The sodium salt was dis­
solved in dimethylformamide and, after addition of 1,3-trimethyl­
ene dibromide (13.2 g., 0.065 mole), the mixture was rehuxed for 
4 hr. The solvent was evaporated under reduced pressure and, 
after addition of water, the aqueous layer extracted with chloro­
form. The extract was washed with 4 .V XaOH and water and 
dried 1 .MgSO;i. and the solvent was evaporated. The oil ob­
tained was distilled, b.p. 168° (0.45 mm. :, n2lli> 1.50S9, vield 9.6 g. 
( 7 1 ' , i. 

o'-Bromoethoxybenzamide25 (XLI).--Sakcylamido (41 g., 0.29!) 
mole) and ethylene dibromide (114 g., 0.605 mole) were heated 
to reflux in 500 ml. of etlianol. Sodium (6.9 g., 0.300 g.-atom) 
dissolved in 150 ml. of etlianol was added over a period of 1 hr. 
Heating was continued until the pH of the solution was 7.5. 
On cooling, a white precipitate appeared which was filtered off. 
ami the mother liquor was concentrated until the precipitate, 
crystallizing from the solution, had m.p. below 112°. Water 
was then added, the mixture was extracted with chloroform, the 
extract was washed with 2 ,V NaOH and water and dried (Mg-
S041. and the solvent was evaporated. The residue was crystal­
lized from chloroform petroleum ether ' b.p. 60- 80°): it had m.p. 
I l l 112.5°, yield 24 g. ( 3 3 ' , ). 

3-Bromopropyloxy-o-benzamide (XL1I). -This was prepared 
in the same way from salicylanhde anil 1,3-trimethylene di­
bromide; it had m.p. 120 128° [chloroform-petroleum ether 
(b.p. 40-60°)], yield 15' ' , . 

N-l
!2-(2-Methoxyphenoxy)ethyl|-N-(2-chloroethyl)-3-(2-meth-

ylphenoxy )propyIamine (102).—Amine 101 (11.8 g., 0.033 mole) 
was dissolved in 50 ml. of chloroform, and thionyl chloride 
(5.4 g., '1.045 mole) in 25 ml. of chloroform was added with stirring 
and ice cooling. The mixture was left to stand for 15 hr, at room 
temperature. The solvent was evaporated, etlianol was added 
and evaporated to dryness. The residue was dissolved in 30 
ml. of boiling etlianol, 150 nil. of dry ether was added, and the 
mixture was allowed to crvstallize (see Table VI). 

3-0hloropropyl p-To\y\ Thioether (XLIII). Thioether XXXVI 
(13.2 g.. 0.073 mole) was dissolved in dry pyridine (5.7 g., 0.07)! 
mole). Thionyl chloride (11.1 g., 0.082 mole) was added with 
stirring and cooling over a period of 30 min. The mixture was 
stirred for 1 25 hr. at room temperature and for 2.5 hr. at 70 80°, 
cooled, poured onto ice, and extracted with chloroform. The 
extract was washed with saturated KH( '0 : ! solution and water 
and dried (MgSOo, and the solvent was evaporated. The resi­
due was distilled, b.p. 94° (0.15 mm.), yield 9 g. (62' , 1. 

Compounds XLIV -XLVI were prepared according to the same 
method: 4-(2,5-dimethoxyphenoxy)-2-chIorobutane (XLIV), from 
XXXVII , b.p. .144-147° (0.4 mm.), yield 26r)-: 2-(2-methoxy-
phenoxy)propyl chloride (XLV), from XXXV, b.p. 90-91° 
(0.4 min.'), »2"i> 1.5267. yield 5 1 ' , !.t««(. Oalcd. for CmHiaClOi: 
0,59.84; 11,6.53. Found: 0 ,59.96; H, 6.63.1; 3-(2,5-dimeth-
oxyphenoxy)butyl chloride (XLVI), from XXXII I , b.p. 134 
135° (0.2 mm.). n2"D 1.5264, yield 4 1 ' , . 

N- [2-( 2-Methoxyphenoxy iethylj -3-hydroxypropylamine 
(XLV11) was prepared by general procedure 1 from propanol-
amine and bromide 129. ' i t had b.p. 148-150° (0.15 mm.), n-"u 
1.5380, yield 54 ' , 

i26j .1. v. B tmm and .). s e e m a n n . Chem. Ber., 56, 3818 1 1922). 
(27) F. Fa l i i s I. I to lmi t rer . P . l t a , and R. Schwarz , ibid.. 74 , 79 ( 1 9 4 1 ' . 
2S: u . \ I,,,-,.•.,. in,,I \ I , I t , . idclberner , ./. Biol. ri„m.. 2 1 , 403 (1915: 
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N-Benzyl-N- [2-(2-methoxyphenoxy)ethyl] -3-hydroxypropyl-
amine (XLVIIl) was prepared according to general procedure 
2 from amine XLVII and benzyl chloride. I t had b.p. 191-
193° (0.25 mm.), nMD 1.5605, yield 88%. 

N-Benzyl-N-[2-(-methoxyphenoxy)ethyl]-3-aminopropyl 3,4,5-
Trimethoxybenzoate (XLIX).—Amine XLVII l (7.4 g., 0.055 
mole) was dissolved in pyridine (100 ml.) and 3,4,5-tri-
methoxybenzoyl chloride29 (25.5 g., 0.111 mole) was added with 
cooling. The solution was left to stand for 15 hr., poured into 
ice-cold 2 A" XaOH, and extracted with benzene. The extract 
was washed with water and dried (XaS04), and the solvent was 
evaporated. The residue was crystallized from dibutyl ether or 
ethyl ether and had m.p. 77-78°, vield 17.8 g. (63%). 

Anal. Calcd. for C29H35N07:" C, 68.35; H, 6.92; X, 2.75. 
Found: C, 68.39; H.6.69; X, 2.88. 

3-[2-(2-Methoxyphenoxy)ethylamino]propyl 3,4,5-Trimethoxy-
benzoate (81).—Compound X L I X (8.9 g., 0.017 mole) in 100 
ml. of glacial acetic acid was hydrogenated at normal temperature 
and pressure with prehydrogenated 10% palladium-charcoal 
(1 g.). The catalyst was filtered off, the solvent was evaporated, 
2 X NaOH was added, and the solution was extracted with ether. 
The extract was washed with saturated XaCl solution and dried 
(XaS04), and the solvent was evaporated. A hydrogen maleate 
was prepared from the residue (see Table IV). 

N- (3-[2-(2-Methoxyphenoxy)ethylamino]propyl) -2-amino-5-
chlorobenzenesulfonamide (92).—Compound 91 (1 g., 0.002 
mole) was stirred and refluxed in aqueous methanol (4.5 ml., 
67%); ammonium chloride (0.8 g., 0.015 mole) and, over a 
period of 30 min., iron filings (0.8 g., 0.014 g.-atom) in portions 
were added. Heating and stirring were continued for a further 
30 min. The cold mixture was filtered, the solvent was evapo­
rated, potassium bicarbonate solution was added, and the solution 
was extracted with chloroform. The extract was dried (MgS04), 
and the solvent was evaporated. The residual oil was converted 
into a hydrogen maleate (see Table V). 

N-[2-(2-Methoxyphenoxy)isopropyl]-3-(2,5-dimethoxyphe-
noxypropylamine (64).—2-AlethoxyphenoxyacetoneS0 (20 g., 
0.111 mole) and amine XI (64 g., 0.303 mole) were hydrogenated 
in 200 ml. of methanol over 8 ml. of Raney nickel at 110 atm. 
and normal temperature for 22 hr. The catalyst was filtered 
off, the solvent was evaporated, the residue was dissolved in 
chloroform, the solution was washed with 2 N hydrochloric acid, 
2 X sodium hydroxide, and water and dried (K2CO3), and the 

(29) Prepared according to A. Lasslo and W. D. Jordan, J. Org. Chem., 
21, 805 (1956). 

(30) Prepared according to C. D. Hurd and P. Perletz, J. Am. Chem. Soc, 
68, 38 (1946), in 66% yield, b.p. 89-91° (0.2 mm.), H2»D 1.5293. 

solvent was evaporated. The residue was purified by distilla­
tion (see Table III). 

N-[2-(2-Methoxyphenoxy)ethyl]-3-(p-aminophenoxy)propyl-
amine (15).—Compound 14 (23 g., 0.067 mole) was hydrogenated 
in 310 ml. of absolute ethanol over platinum oxide (0.3 g.) at 
8 atm. and normal temperature. The catalyst was filtered off 
and the solvent evaporated. The residue was basified with 2 X 
XaOH, extracted with chloroform, the extract was washed with 
water and dried (K2CO3), and the solvent was evaporated. The 
residue was purified by distillation (some decomposition oc­
curred) (see Table II) . 

N- [2-(2-Methoxyphenoxy )ethyl] -N- [3-(2,5-dimethoxyphe-
noxy)propyl] Ethyl Carbamate (104).—Compound 23 (10 g., 
0.028 mole) was dissolved in pyridine (15 ml.) and ethyl chloro-
formate (3.3 g., 0.030 mole) was added with stirring over 20 
min. The solution was heated to 60° for 2 hr. The cold mix­
ture was poured into ice water and extracted with benzene. 
The extract was washed with 2 X HC1 and water and dried 
(MgS04), and the solvent was evaporated. The residue was 
purified by distillation (see Table VI). 

N- [2-(2-Methoxyphenoxy )ethyl] -N- [3-(2-methoxyphenoxy)-
propyl]acetamide (97).—Compound 5 (5 g., 0.015 mole) was dis­
solved in pyridine (50 ml.), and acetyl chloride (3 g., 0.039 mole) 
was added over 15 min. The solution was stirred for a further 
30 min. Ice water was added and the mixture was extracted 
with ether. The ether was washed with 2 AT HC1 and water and 
dried (MgS04), and the solvent was evaporated. The remaining 
oil was crystallized from petroleum ether (b.p. 40-60°) (see 
Table VI). 

N- [2-(2-Methoxyphenoxy )ethyl] -N- [3-(2,5-dimethoxyphe-
noxy)propyl]acetamide (103).—Compound 23 (10 g., 0.028 mole) 
in acetic anhydride was refluxed for 16 hr. Excess acetic anhy­
dride was evaporated, the residue was dissolved in ether, the 
solution was washed with 2 .V HC1, 2 X XaOH, and water and 
dried (MgS04), and the solvent was evaporated. The residue 
gave the pure product after low-temperature crystallization 
from methanol (see Table VI). 
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