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N-Substituted phenoxyalkylamine derivatives (128) have beent prepared and tested for their antihypertensive

activity.

Observations on structure-activity relationships show that the 2-(2-methoxyphenoxy)ethylamnine

moiety is essential to obtain maximuin activity; structural requirements of the group attached to the nitrogen

atom are less specific.
N-substituted 2-(2-methoxyphenoxy)ethylamines:

Maximnm activity, as measured by fall in blood pressure, was obtained with the following
3-(2,5-dimethoxyphenoxy jpropyl- (23), 3-(2,4-dimethoxy-

phenoxy)propyl- (24), 3-(2-methoxy-5-acetylphenoxy)propyl- (32), 3-(2,4,5-triimethoxyphenoxy)propyl- (50),

and 3-(4-methoxyphenoxy )-2-hydroxyvpropyi- (109).

These five structurally closely related compounds repre-

sent, among others of outstanding activity, the optimnm substitution pattern with respect to antihypertensive
activity displayed. A high degree of activity was accompanied by tachyecardia, indicating a failure to block

B-receptors in the heurt.
receptors with chemical structures.

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

B

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

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 cffective charge ‘‘neutraliza-
tion’’ between transmitter cation and receptor anion.*
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 shoull be addressed to Dr. J. Augstein.

(2) D. Bovet and F. Bovet-Nitti, "Structure et Activité Pharmaco-
dynainique des Médicaments du Systéme Nerveux Vegetatif,” Verlag S.
Karger A.-C., Basel, 1948, p. 170.

13) (a) I&. Kahane and J. Lévy, Bull. Soc. Chim. Biol., 27, 256 (19456}
Chem. Absir., 41, 1755¢ (1947); (1) O, Meyimnans, ¢¢. R, de Yleeschhionwer,
and G. van den Heuvel-Heymans, Art. Twlern. Pharmarodye., 85, 188
{1951y () P. 150 Moore, AW, Rivhardssn, apd 1, D, Green, J. Fharinam!.
Exptl, Therap., 106, 14 (1952,

(41 B. Bellean, (;ba Poundation Symposinut on Adrenergie Merlamsn:.

Jo R Vane, (5 ), W. Wolstenholive, and M. O'Connor, 1., J. and AL
Charchill Lid., London, 1960, p. 223.

An attempt iz made to correlate the difference in affinity for «- and g-wdrenergic

i

give rise to incomplete charge “neutralization’ and re-
duced excitatorv respouse. Alternatively, competition
between the sympathetic transmitter and the antagonist
at receptor level produces an inhibition of the sympatho-
mimetie 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.?

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-receptors®). 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 pA, values.
These compounds did not annul the positive inotropic
and chronotropic effects of epinephrine and of sympa-
thetic stimulation, effects which are mediated through
3-receptors.”

Structure-Activity Relationship.>—The large variety
of compounds prepared enabled us to make several
eencralizations pertaining to the general structure C.

0—CH,—(CH,),~N~-R"""

|
gy

R* R

part a part b

C

Part a.—A high degree of specificity secms essential
for part a of the molecule, requiring 2-(2-methoxy-
phenoxy)ethyl for optimum «-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

5y L. J. Aviéns, rel. 4, . 2353,

8y R. P. Ahlquist, Am. J. Physiol., 188, H8G (1(148).

{7) E.J. Ariéns, ref. 4, p. 264,

(8) Further results obtained by us, supporiing these interpretations, wll
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.*

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
C; 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 C; 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-
cycelic (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 g-receptors of the
heart and smooth muscles adds evidence to the as-
sumption that B-receptors possess different features to
a-receptors at the molecular level.

Two compounds, recognized to block S-receptors, N-
isopropyl-2-(3,4-dichlorophenyl)ethanolamine® (DCI)
(D) and N-isopropyl-2- (2-naphthyl)ethanolamine® (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 N-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 8-
receptors. Thus van der Waals forces of part a in
niodel C and its surface area are reduced compared with
part a’ in D and E, while part b i1 C is bulky and very

(9) C. E. Powell, I. H. Slater, L. Le Compte, Jr., and J. E. Waddell,
J. Pharmacol. Ezptl, Therap., 122, 480 (1958).
€10) J. W, Black and J. 8. Steplienson, Lancet. 11, 311 (1962},
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C]:©/CHOH CH,NHCH(CHa);
Cl

part a' part b'
D
I II CHOHCH:NHCH(CHs):
part a’ part b'
E

different in chemical nature compared with part b’ in D
and E.

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 g-
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 g-adrenergic
receptors.

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

TasLE I
pAd: VALUEs oF SoME N-SUBSTITUTED PHENOXYETHYLAMINES

No. pA:

D 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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OCH, H ( i H a0z B 1496 (0.3 Caal TN O, 6812 T30 Ll 6820 T.27 446 60 i p
1 Cl Cl H T 139 M CaHaCLNO; 53,59 H99 2.096 5330 5011 3,04 54 1%
OCIH, H H OCH, H 1311325 M C=HawNO,y 59.60 G5 302 5055 6.27 L1933 1
H I 1| H H 47-40 13 107194 (0.85) CrsHaaNO), 7173 769 4.65 TL.SLOT.T3 443 10 P
OCH, H H i 1 74 190200 (0.3 C,,Ha;:NO, 658,86 7.60 4.23 68.64 T.42 402 45 o or 1
H OCH, H 11 H LIT-118 11 203 210 (0.5) CryHaCING, 62,05 To0 581 6208 T2 567 3 M-It
151 11 OCIL, H I 1353135 M 204 206 (0.3) C,ol T, NOy 68 .86 7.60 68 .80 7.66 43.5 s
Cll, iH H H 175 (0. 1) Coolly;NO, 205 T 2N 805 8
H CH, 1l 1 H 254358 (83184 (0. 1) CrollsNO, TEAs 700 LAl 7206 NO0T 43 w6 D
H " CIT; I il 106.5- 105 11 185 184 (0.2) (el LCIN Oy B N5 T.45 SO8 GESS T4 391 14 Inan
1 H H I i1 113115 M L1103 (0.25) CioH ClNGCH  61.00 6. 14 6117 6.00 1o Ia

I 8 Cl H H -1 H CiglEnCLNO), AS.00 6.2 L6 ARt 6,20

o608 M-

NO. H H Il i1 O4--05 MY CuwlleNLO), ATl 5. 67 6,06 5710 574 500 6.5 M-Iy
1 H NO. il I 56.5 H7T.H B CgHaN-O; 62 4 640 S 00 6257 6.2 K20 74 P

H H N1 H 11 5.5 6.5 B 204 2200013 Coel Ty N0, G0 T.65 NSO 6836 T.68 S5 60 I
CON He H i i1 il 127 1205 B CrotleNa2O); 66,25 T.02 X IEO65.92 T.12 778 927 (D!
i CT i H 11 16910, 1) CryHalaN O, 61.77 6.00 6166 H. 8- a7

H It CCT L I H 035955 H 198 200 (0.2 Cua T CIN Oy 67 05 S 10 3560 67.200 S 19 320 |0 146
il H C4H; il il 161163 117 Cul Ty CIN O 6.6 6 82 539 6056 6.1 S 40 25 I+

I i1 OCHLCLIT, 11 il 154 156 M CapHaN Oy 66 5% 6.35 66.75 5.25 L M

H i1 Calla I 11 146 142 Nl CuglLaNO; 67 .51 747 280 67.06 7 27 261 52

OCIT It H H OCH; 205-2006 (0.3) Caells NO,, 66.46 753 GN8N 663 T 882 87

OCHE H il OCH, Ikl 61 66 B™ 208250 (0.5 CaHnNO; G646 7.3 B8N 66.20 T.66 365 50 I’
OCLL; H OCIH, I H S7-80 M Cugly NOy, 6036 6.54 2. 6034 648 280 555 LD
OCH, OCH, H H I B 100.5 N CullaNOy 6026 6.54 2.0 60,23 648 3.0 5T | DR D
11 OCIL, OCH, H H 118--120 N\ CaHy NO, 60.36 6.51 2,095 60.50 6.64 315 69 Is

I OCH, H OCH; 11 107-109 N CayllyNO, 6036 6.51 2 6023 6.35 308 6l I<
OCH; I H OCH,CH, H 107109 .5 M Cas 11N O 61.00 6.77 61.27 6.43 1€} It
OCH.CH. H i OCH. 11 [14-116 N CasHayN Oy GI OO0 6.77 286 61,00 6.57 2.00 3 I
OCH.CH, H H QOCILC1, H 115> 1S N CyHuNOy O6L.77 608 277 6211 7.20 2.58 S 15
O(CHH.CH; H H OCHCIT, 8800 N CollaNO, 64 15 T.72 249 6107 T.87 2.56 48 I
QOCH, It 1 COCH,; H 1301232 N1 CxHaNOy O3 638 285 61.56 .50 2.58 7 I
OCIH, H COCIT, H I8 126128 \L™ CHaNO, G133 BHON 285 6148 6.5 2 0N ) | 1
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“ See lixperinmental part.

genation of 14.
¢} = ethanol, 15-Et
ether, B-I’ = benzene-petrolenm ether, A-lit. = acetone—ether, A = acetone, Ist = ether.

cthanol-ether, Iin =

Ra Ri

2

B
CN
CH,
Br
Cl
CHa
CH(ClII;),
H

H CH,
H CH;
CH.,CH=CH,; H
CH—=CHCH,; H
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H

H
H
H
H
H
H

M.p., °C.b

58-60 B**
115-117 M
110-112 M
114-115 M
114-116 M"

104-106 M
125-127 M
57-58 BB
50-52 B
109--110 M
119-120 M
127-128 M
70-71 B
118-119 M
49-51.5
105-107 M?®
137-139 M
150-152 M
54-55.5 13
119-120 1T
116—118 M
120-122 M
85-86 B
73-74 B
119-120 0
114-116 M
61-62 B

R.p. (nm.), °C.

190-191 (0. 3)

188.5-189.5 (0.07)”

102194 (0.25)
185-186 (0.25)

202 (0.2)

202-203 (0.3)
197-198 (0.2)
197 (0.25)
104-200 (0.25)

195--196 (0.2)*

b Meltipg poivls given for I3 = free base, M = hydrogen maleate, Min = maleate, H = hydrochloride.
ethyl acetate, Iin—P = ethyl acetate—petrolenm ether, P = petrolenm ether, M
e T'ests tn normotensive cats (halothane, NaQO, O, anesthesia, followed by 70 mg. /kg. i.v. of chloralose).
Standard FCG leads were recorded with subentaneous needle

Formula

CooH24N20,4
CasHsN205
CosHyz NOsg
CQ;;IIngI‘N()g
CapH2CLN Oy
CauHuNO;
Co:Hz NO;
CouHyNO,
CoHy NO4
CypHzNOs
CaH 32N O,
(I%HuxNOg
CosHsN O,
CoHysNO+
CaHzyN O3
CaJ1:NO-
Ca H2yINOs
CagHy,0CINO,
CaHz:N O
CuHyuNOy
Con:’;N()4
CaoHusCIN Oy
CasHaNO;
CuHasN O,
CaHawNOy
CHuNO,
Con 15 CINO,
CosHazsNOyg
Cagl 1, NOy

———Caled., G——
C 1 N
67.39 6.79 7.86
61.01 5.97 5.93
62.45 6.77 3.04
H2.46 5.38 2.66
54.31 5.18 2.88
73.8) 8.74 3.92
73.89 8.74 3.92
64.70 7.01 3.14
64.70 7.01 3.14
72.93 8.26 4.25
71.13 7.87 3.77
64.07 6.82 2.87
65.34 7.24 3.05
65.34 7.24 3.05
73.41 8.51 4.08
65.34 7.24 3.05
64.43 7.47 3.58
56.30 5.90 2.73
65.94 7.45 2.96
66.51 7.65 2.87
69.54 T.88 4.06
62.00 7.39 3.067
64.70 7.01 3. 14
61.09 6.77 2.85
70.15 8.13 3.40
67 .84 8.02 3.60
64.43 7.87 3.42
63.78 7.21 2.86
71.80 8.79 3.49

[15C G, venous, and arterial pressire were ineasured by insertion ol ¢atheters into the Vena cava caudalis and Arteria iliaca commamas.

clectrodes.

aduinistration levels.

methanol, M--Kt

—~———=Found, %
o] I
67.33 6.81
61.01 5.99
62.38 6.91
52.45 5.33
54.51 5.14
73.60 8.69
74.06 8.78
64.97 6.91
64.83 6.93
72.91 8.38
71.25 8.05
64.16 6.61
65.24 7.20
65.39 7.18
73.41 8.37
65.28 7.12
64.16 7.62
56.26 6.0l
65.83 7.36
66.51 7.90
69.6% 7.03
62 .88 7.38
64 70 T.01
61.16 6.88
70 28 K. 11
67.99 813
64.51 7.73
63.83 7.41
71.76 8.62

The arterial and venons pressure as well as respiration were recorded via membratte pressure trausdncers on an ultraviolet galvanometer recorder.
administered intravenously. The hypotensive activity of the compounds was recorded as the mean fall in arterial blood pressure measured from the ¢ime of admbistration mntil return to pre-
An arbitrary approximate scale of relative activilies, expressed as per cent of three standard activities, was adopted to reproditee the resnlts obtained.
The antihypertensive effects of 23

(serving as standard = 1009,) prodneed a fall of mean arterial blood pressure of 60 mm. lasting, in several experiments, [rom at least 20 min. up to 90 min.

(and of other compornnds of considerable activity) were mmeh mwore pronounced than the hypotensive effects produced in normotensive animals.
nembittal anesthesia (30 mg./kg. 1.v.), 50 y/kg. of compound 23 produced a fall of mean arterial blood pressnre ol 55 nmur. lasting for more thau 6 hr.

709;) produced a fall in mean arterial blood pressure in the normotensive animal of approximately 45 mm. lasting for approximately 60 min.

dneed a fall in mean arterial blood presstre in the normmotensive animal of approximately 35 mm. lasting for approxunately 35 mim.
7 A componnd abalyzing as an 1somer was also obtained and proved to be inactive.
o Hydrogen maleate m.p. 130-132°.

7 n2p 1.5543.
drogen maleate m.p. 121-123°.

hop2p 1.0

55h4.

* Purified throngh the hydrogen oxalate.
= Insoluble hydrohalide separated dnring work-np procedure.

? n2p 1.5446.

Iun aente nenrogenic hypertensive dogs nnder
Componnd 89 (serving as standard =
Compound 5 (serving as standard = 409,) pro-
0 = no activity at dose level administered.
i n2p 1.5448.

[N=Re™)

W W LWLl

s

‘The componund (100 /kg.) was

W W w NN WO~
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N

.91
.79
10
.7
.98
.90
.73
12
.23
35
.85
.95
A2
91
42
82
.64
6Y
.90
87
.90
.80
07
78
7
.66
.08
14
44

[

50
21
62
59
12

48

60

36

54

En¥®p 1.5186.

an2y 1.5524.

-— Yield, Recrystn.

solvent?

P
E
Is
E
Ea

KE-Et
L

Ea

I)

1D

E

101

Ea

iD
Lt-P
-kt
14

K
La-P
M--Et
L

E

La,

Is
M-It
K
B-P

Activ-
ity* %

10
0
10
10
10
0
10
40
30
20
0
10
40
20
0
70
110
20
20
20
30
40
0
0
30
30
20
20
0

All compounds were prepared from amine X by general procedure 1, except 19, which was prepared by geueral procedure 2, and 15, which was obtained by hydro-
¢ Yields reler to analytically pure vraterial and are probably not optimum.

methanol-ether, Kt-1' = ether-petroleum

Compound 23

/ See ref. 3a.
m Hy-
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65
66
67
68
64
70
71
72

iy
a0y

74

T

W
CH,CH(CIT)
CH,CH(CH,)
CH(CH;)CH.
(Clh).
(CHa)
(CH: )«
(CH)e
(CHah
(Cll)e
(CHy).
(CHa)e
(CHy),

4 Footnote d, ‘Tuble II.

(Cll),

(CHa)y

(CHi)a
CH(CH,)CILC L
CH,CH(CH,)CH,
CH,CHCH(CIT)
CH.CH==CIICII.
CH.C:=CCH.
(CHa)s

(CHz)

((. H:!):(
CH,CH(OH)CH.

Ra
2-CHOC L0
2,5-( CH0 ), CeHs0)
2 5o( CH,0 )CHa0)
2,5-(CIT;0),C6110)
2 5-( CH0 1 Cal 0
2,5-( CH,0),CoH0)
2,5-(CHO)CHLO

¢ [Fontnote «, Table II.

2-CH;0CH.O
CH,CILO

2-CHOCHCHLO
4-CILOCH,CHLO

ColLCILO

Tasrw 111

N-SUBSTITETED 2-(2- MMTHOXYPHENOX Y )ALKYLAMTNIS

EI O0—W—NH—X-R;
OCH;

ALy, °C !
130 132 1
66-68 B
T6-78 A"
OG-101 N
114115 A*
06 08 M*
L12—-115 M?

15117 M™

7071 MY

7 Trepared Trom aprine XIL

Iip. (mw)), °C.
167-180 (0. 1)
224 (0.2

234-240 (0 5)°

186 (0.3)¢

164- 165 (2.4 X 10 -3)’

204 (0.003)

perforpted with cooling aud the product was purified thronglt Iydrogent oxalite; mup. 172-173°.

A
75
76
T
78
74
by
51
82
hes
84
8H
86

« All compotnds were prepared by general progedure |, except 81 t<ee Lxperiniental «

pured from amine XT1. " Prepared fromt mmme N1

Ry
3-0CH,
4-OCH;
2-C'H,
2CON M,
2 CH{CH).
2o(H;
2-0OCH;
2-QOCH,
2.0CH,
3-Cl
2-0OCH;,
2-0CH,;

H 2 3
H 2008
H 2 0
H P
H 23
It 208
H 23
6-OCIHL, =2 3
5-0CH, =2 5
4-Cl 23
H 5008
H 4 1

vy 1.5472.

I
2-CHL.OC1 1
2-CH.OCH,
2-CIHZOCH,
2-CI;0CH,
2-CHAOCH,
2,5-(CH30)Colly

3,4,5-( CH,0),Col 1CO

2-CHLOCIT,
2 5-(CHLO ) CeH
2,5-(CHL0 )Gl
2-CH;0CH,
4-CILOCH,

Tanre IV

l'urmula
CyHxCINO,
Cy HysNOs
CaHuNO,
CZ.’)HKZ;N()‘J
a3 N Oy
Cyp HuN O,
Ca Ty NO,
CaHzNOs
CyyHusNO;,
CaoHuNO,
CaHuyNOg
CieH2NO,

N-SUBSTITUTED ARYLOXYALKYLAMINES”

; O(CHa),N11(CH2)nOR,

Aoy, 7O
108110
120- 130 1T

9)-101 H
103104 B

06-97 Al
115-116 M*
0193 M*
90-92 M’
R0-91 BB*
155-157 A"
120-122 HY
106-107 117

R R:

1p. Doy, 2O,
156 (6 X 104
196-19% (0.1)7
181--186 (0.35)

191.5 1925 (0. 25)/

" Footnote b, Tuble T1.
* Prepured from aunne XLVITLL
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62.91 739
67.18 7.79
61.09 6.77
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G .54 T.X8
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65.89 7.61
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» All componuds were prepared according to general procedure | exeept 64, which was obtained by reduetive amination (see Iixperimental).
« Purified thiroagl hvdrogen oxalate.
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No.
87
88
89
90
91
92
93
94
95

96

o All compounds except 92 were prepared according to general procedure 1.
X was used for the preparation of componnds, 87, 91, and 93-95.

compound 91. ¢ Purified through the hydrogen oxalate.

used.

No
97
98
99

100

101

102

103

104

105

106

101 (see lixperimental).
acted sceondary amine was removed as the p-toluenesulfonamide.
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Riz
CH,;CO
NH.,
CH,;(CH.),
CHy(CHz),
HO(CH,),
CI(CH;).
CH,CO
CH;CH,O0CO
CH;CH.
CH;,

Ru
4-CH,CsH 80,
CeH:80,
4-CH,CH,S0,
4-CH,CH,S0,
2,5-(NO2)CICsHeS0,
2,5-(NH:)CICH30:
4-CH,;C:H,CO
CeHy(CO)
2-CH;0CH,
2-CH,0CH,OCH,CI1.

Y Ris

(CHa)s 2-CH;0CH,0
(CHz)s 2-CH,0CH 0
(CHa)s 2-CH;0CsH,0
CHzCEG(}Hz 2-CH3006H4O
(CHz)s 2-CH,;CeH,0
(CHz)y 2-CH;CH.O
(CHa)s 2,5-(CH30)CeH,0O
(CHa)s 2,5-(CH;30).CeH;0
(C}IZ):{ 2,5-( CHgO)zCGHao

CH(CH;)CO  2-CH;0C:H,NH

b Footnote b, Table II. ¢ Footn

M.p., °C.b
119-120 M
105-107 M
108-110 M
118120 M
112-114 M
121-123 M/
123-125 M
149-151 H"

97--98 B*
62-63 B

M.p.. °C.P
65-66°
109-111 M
93-95 H
65-66 M7

115-117 H*
47-50°
61-63
090-91 M
148-150 M*

ote ¢, Table II.

b Footuote b, Table II.

TaBLE V
N-SuBs111C¢TED 2-(2-METHOXYPHENOXY )ETHYLAMINES®

[::ETOCHAHLN}HCHQPNRu
|
OCH, Ry

Formula
(jzszsNz()gs
CpHisN2045
CaH3N 2058
CasH32N 2065
CaaH2sCINO; 05
CaaHasCIN 3065
CasHyy N0
CooH5CINO,
CrsH24N204
Ca H3N04

P —Caled., %,
C H
54.99 5.87
54.99 5.87
55.85 6.12
56.66 6.34
4718 4.68
49 84 5.32
62.87 6.60
61.45 5.93
68.36 7.62
67.33 8.07

Tasrk VI
TERTIARY AMINES O AMIDES'

@E OC“_»C]‘[_»_‘I\II_‘Y*R 11
OClI, :

p. Gnm), °C.

104-210 (0.3)
194--203 (0.12)"

198-199 (0.15)"¢

234 (015
254-262 (0.25)7

4 Footnote d, Table II.
i p2p 1.5508; prepared from compound 8.

Formula
CZIH27N05
(}ZHHSON‘ZOB
CosH3CIN Oy
CosH3:NOg
CZI H29N04
CorHagCLNO; 60.
CaaH2.NOg
ConHa Ny
CaHyuNO,
CZ‘IHSUNZ()K
e Compounds 99 and 100 were prepared by general procedure 1; 98, 101, 105, and 106 by general procedure 2; 97, 103, and 104 by acylation of compounds 5 and 23; 102 by chlorination of
/ Prepared {rom hydrazine IV.
i Prepared from amine L.

R

¢ Footnole ¢, Table II.

——-——Caled., %
C H
67.54 7.29
50.71  6.54
65.13 8.08
65.48 6.87
70.15 8.13
85 7.05
65.49 7.25
03.72 7.21
65.59  6.57
60.75  6.37

4 Footnote d, Table II.
& During the work-up procedure the final product was extracted into hydrochloric acid from the chloroform solution.

¢ Footuote ¢, Table II.

N
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8.86
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N
K
.06
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90
.38
47
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[=2RRVE)
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84
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36
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65
19
31
16

I

NSO RO oSt

8.

1

.82
17
.18
.H5

H6
37
59

.27
.53

10

m—=Jround, Y-

[ RS B

6.
8

7

St -3 ~1 &

N

.81
.85
.68
.79

35
.86

.85

95
.48

.43
Dnuring the work-up procedure componuds 87-93 were washed with KHCO; solution instead of 2 N NaOH. Amine
/ Prepared by reduction of
* Amine III was

————TI'ound, %
¥ 1
67.45 7.02 3
59.84  6.61 6
65.16 8.27 3
65.31 6.8 2
70.18 8.03 3
60.70 6.8 3
65.36 7.47 3.
63.8) 7.22 3
65.70 6.52 2
60.890 6.07 5

¢ Footnote ¢, Table II.

N

.63
07
138
.95
.82
.33

28

.26
.38
77

Yield,
%C
55
16
67
35

4
20
28
12
12
13

Yield,

%C
23
8
20
20
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67
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¢ Prepared from amine 1I.
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standard procedures either from a phenol and an
alkylene «,w-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 desciibed
in the Experimental part.!!

Experimental !

Aryloxyalkyl Halides (Table VIII). General Procedure.!3—
The appropriate phenol (0.20 mole) and the alkylene a,w-dihalide
(0.25 mole) (in the case of ethylene 1,2-dibromide, 0.40 mole)
were heated to 100° with vigorons stirring, and 125 ml. of 1.6 ¥
NaOH was added to the mixture during 30 min. Vigorous stir-
ring and heating were continned until the pH approached 7. The
The cold reaction mixture, cousisting of two layvers, was taken up
in ether or chloroform, the aqueous layer separated (up to 809 of
nnreacted phenol can be recovered from the agneous phase), and
the organic phase thoronghly was washed with 2 & NaOH (in
some cases 200, NaOH solution was necessary to remove in-
reacted phenol) and once with saturated NaCl solution and dried
(Mg®0.), and the solvent was evaporated. The product was
obtained by distillation; unreacted alkylene o,w-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 ont. 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 &’ HCI to remove
excess primary amine,'* washed with 100 ml. each of 2 ¥ NaOH
and saturated NaCl solntion, and dried (K.CO; or MgSO;). The
solvent was evaporated and the residne 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 11p to 4 hr.

General Procedure 2.—The appropriate amine (0.10 mole), a
substituted alkyl halide (0.10 mole), and K,COj; (0.10 mole) (or
KHCO;) were refinxed 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 aniine 8 and chloroethanol. TUnreacted 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 broniide 129 (bath

(11) Methods of preparation of a few halogen compounds not mentioned
in this publication will be described in the forthcoming publication.s N-
(3-Chiloropropionyl)benzylamine was obtained from Rona Laboratories,
London, W.1; 2-(2-chloroethoxy)naphthalene was prepared according to
(. R. Clemo and W. H. Perkin, Jr., J. Ckem. Soc., 642 (1922); 2-(bromo-
methyl)-1,4-benzodioxane was prepared according to C. Milani, R. Landi-
Vittory, and G. B. Marini-Bettolo, Rend. Ist. Super Sanita, 22, 207 (1959);
Chem. Abstr., 64, 15224 (1960); 10-(3-bromopropyl)phenothiazine was pre-
pared according to O. Hromatka, I'. Sauter. and L. H. Scllager, Monatsh.
Chem.. 88, 193 (1957); E. F. Godefroi and E. i.. Wittle, J. Org. Chem., 21,
1163 (1956).

(12) Melting points are corrected.
trothermal apparatus, Series 1A,

(13) C. 8. Marvel and A. L. Tanenbaum, J. Am. Ckem. Soc., 44, 2647
(1922); '‘Organic Syntheses,” Coll. Vol, I. John Wiley and Sous, Inc., New
York, N. Y., 1936. p. 435.

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

Most of tltem were taken on an Elec-
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temperature 90-110°); b.p. 160-161° (0.3 mm.), n®p 1.5699,
yield 799%.

N-[2-(2-Methoxyphenoxy )ethyl]-n-butylamine (II) was pre-
pared by general procedure 1 from n-butylamine and bromide
129; b.p. 107° (0.15 mm.), n®p 1.5108, yield 719, hydrochloride
m.p. 138-139° (acetone—ether).

Anal. Caled. for C3sHCINO:: 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 209, NaOH solution and extracted

with ether. The product had b.p. 142° (0.6 mm.), vield 21%,.
Anal.  Caled. for CiaHaoN2O2: N, 12.44. Found: N, 12.53.

2-(2-Methoxyphenoxy)ethylhydrazine (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 lavers appeared. The product
was extracted with chloroform: and dried (K:COj;), and the sol-
vent was evaporated. The residue was distilled, b.p. 146-150°
(3 mm.), vield 20.7 g. (76%,), hydrochloride m.p. 108-110°,

N-[2-(2-Methoxyphenoxy)ethyl]phthalimide (V).'*—Bromide
129 (36 g., 0.156 mwole) 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 agueous K.CO; (200 ml., 109,)
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.
(37%).

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

Anal. Caled. for C;gHsNOy: C, 69.45; H, 5.50. Found: C,
69.23; H, 5.46.

N-[3-(2,5-Dimethoxyphenoxy)propy!]phthalimide (VH) was
also prepared similarly; m.p. 130-132° (propanol), vield 759
(from bromide 160).

N-(3-Bromopropyl)phthalimide (VIII).*—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°, vield 15 g. (14%).

4-~(2-Methoxyphenoxy ))butyronitrile (IX).—Sodium (34.6 g.,
1.50 g.-atoms) was finely powdered in 300 nil. of boiling toluene,
Guaiacol (186 g., 1.50 moles) in 200 ml. of dimethyvlacetamide was
slowly added, followed by 4-chlorobutyronitrile (162 g., 1.57
moles). The mixture was stirred vigorously and the temipera-
ture was kept at 115° for 4 hr. The cold mixture was filtered and
the solvent was evaporated under redniced pressure. The residue
was dissolved in chloroform, the solution was washed with water
and dried (MgS0,), and the solvent was evaporated. The
product had b.p. 113-116° {0.25 mm.), m.p. 31-33°, yield 212 g.
(74%).

Anal.  Caled. for CiH1sNO2: C, 69.09; H, 6.85.
6%.89; H, 6.74.

2-(2-Methoxyphenoxy )ethylamine (X).%—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
189 HC! 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 209 NaOH solution. The mixture was extracted with
chloroform and dried (K.CO;), and the solvent was evapo-

Found: C,

(15) H. K. Miller and G. Rieck, J. prakt. Chem., 8, 30 (1959).

(16) An improved method has been published since by C.-Y. Yian,
C.-T. Lin, and J.-H. Liu, Hua Hsieh Hsueh Pao. 26, 183 (1939): Chem.
Abstr.. b4, 4405¢ (1960).
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124
130
131
132
133
134
135
136
137
133
139
140
141
142
143
144
145
146
147

148
149
150
151
152
153
154
155
156
157
158
154
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
1749
180
181
182
183
134
185
186
187
188
189
190
191
192
11}
104
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Ar
2-CHZOC1,
3-CHZOCeH,
4-CH,OC:H,
2-(CHj;),CHCeH,4
2-CeH;CsH,
2,6-(CH;0)2CHj,
2,5-(CH;30).CeHj3
3,4-(CHj;).CeHj
3,4-Cl,CeH;

CeH,
2-CH;0C:H,
3-CH;0C:H,
4-CH;0CqH,
2-CIC¢H,
4-CICeH,
2-CH;CeH,
3-(}H306H4
2-NO.CeH,4

4-NO.CH,
3-CF;CeH,
4—CGH11 CGH4
4-(CH;)sCCeH,
4-CeH;CeHy
4-CH,CH,OCH
1-CyoHy

2'CI 0H7

2,4-(CH;0  CHy==CHCH;)CsH;
2,4-(CH;0)(CH;CH=CH)C:H,

2,3-(CHZ0).CeHs

2.4-( CHy0 ),CsHa
2,5-(CH30) )CeHs

2,6-( CH30),CeH3y

2,4-( CHyO ) CeHy
30-(CH30).CeHy
2,5-(CH3)oCsHy
2,6-(CH;3):CeHs

3,5-( CHa)ZCsHa

9 4-[(CH;),CH] CH:C¢H,
3.5-CH, [(CH, );CH] CsH,
2 5-(CH;0)BrCsHa
2,4-(CH;0)(CH;CO)CeHy
2,5-ClLCsH;

9,5+ CH;0)CH,CH,
2,5-(CH,CH0),CcHj3
2,5-(CH;CH;0)(CH;30)CeH;
2,5-(CH;0)(CH;CH-0)CeH..
2,5-(CH;0 )(CH,CO)CsH,
2,4-(CH;0 ) CN)CeH;,
2,3,6-(CH,);CsH,
2,4,6-(CH;)sCsH,
2.4,5-(CH;)sCsH.
2,3.5-(CH,),CeH,

2,4,5-( CH;0),CsH.
2,5,4-(CH;30).CIC:H,
2,4,5,6-(CH;),CH
2,3,4,5,6-(CH;);Cs
2-CH;0C¢H,
4-CH;0CH,

4-CH,CeH,
2,5-(CH;30):C¢Hj,
2-CH,0CH,
2,5-(CH30).CsHu
2-CH,0CH,
4-CH;0C:H,
2-CH,0C:H,

Tasre VI

Prysican PROPERTIES OF ARYLOXYALKYL HAllDES
Ar-—)--{ CHuyg) X

| SN SN &

[SVIE N )

Lo Lo L oW

(oM

SooLIo

[SSERVN IV

[SAE VA v

LloSo oLl

SRR VI ARV S B LA A A W L U

Y e T, = 2 oA VR b e AR e R o

Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br

Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Cl
Cl
Br

Yield,
60
22
48

16
25
46
46
12
30
45

{
68
39
19
64
44
64
6l
4

34
61
32
33
38
Sl
12
31
40

BN
o <

[
(&9 r = Or O

PN = -
gl

25

49

T coomar, 2000

151152 (18,55
05~96 (0.35)
102- 104 (0. 25)7
S4-86 (0.3
121124 (0.3
117 10.8)

117 (0. 15)
100102 (0.5
140--142 (0.03)
136 (18)""
104114 (0. 3)
113114 (0.5)
as (0. 394
SO=06 (0, 2"
THO-1LL (0.3
00 (0.
SR-00 (0 oy
100102 (0. 6)"
[44--152 (0. H)

150151 (G 2m
TS(0.25)
150-154 (0.3)
118120 (0. 4)
165168 (0.4)
170-174 (0.33)
144 (0.55)
152154 (0.355
124125 (0,
134135 (0.
140~ 141 (0.
32134 (0.
125126 {0
116118 (0. :
149 (0. 25}
152 142 (025
104100 (0.7
07100 (0.45)
100--104 (0. 4)
102-104 (0.2)

07 (1)

140-142 {0.35)
150-160 (5 X 1078)
170-174 (14)
114116 (0.3

140 €0. 257

155 (2)

130 (0.25)

156-160 (3 X 10~%)
150-166 (8 X 10-9)
9697 (0.3)
102-106 (0.7)
120123 (0. 8)
109-111 (0.25)

152 (0.4)

140142 (5 X 10-%)
168170 (10)
130-140 (0.3
118124 (0.3
123 (0. 4)
108110 (0.25)
150152 (0.3)
114- 117 (0. 1™
145150 (0. 2)
122127 (0. 15)
130-132 (0.2)
14132 10 1)

in

e

e el 1D et

MM 17
N

=

)
3)

Mo, SO
AN-4

17 49 (methanol)

36.5-37.5 (methanol or petr.

ether)

40-42

6764 (etlumol)
549--60 (etharol)

53 -54 (methanol )’

5861 (methanol)’

H53-H0*

K()-84e
(809"

§3-85"

104-107 (ethanol)’
49-50 (metharnol)
5456 (methanol)
62-63 (methanol)
42-43 .5 (methanol )
20--31
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TasLe VIII (Continued)
Ar—O0—R—X
No. Ar R Yield, 4% B.p. (), °C.b M.p., °C}
195 2,5-(CH;30 ).CsH, CH.CH=CHCH, 7 131-151 (0.35)%
196 2-CH;0CH, CH.C=CCH, 48 124-130 (0.45)/ 61-62 (methanol)
197 2,5-(CH;0),CeH, CH.CH(CH,;)CH, Halogen 18 128-135 (0.3)%

2 Yields are not necessarily optimum.
Chem. Ber., 43, 2175 (1910).
76, 5091 (1954).  For starting phenol see ref. 23. ¢ See ref. 13.
II, 861 (1907).
(1953).
Wessem, J. Am. Chem. Soc., 73, 3159 (1959).

W. A. Bridgeo, Can. J. Chem., 30, 994 (1952).
¢ Phenol bought from Maumee Chemical Co., Toledo 5, Ohio.

prepared according to K. Freudenberg, ﬂ Fikentscher, and W. Weuner, Ann. Chem., 442, 309 (1925).

A. J. Thomas, J. Pharm. Pharmacol., 8, 666 (1956).

prepared according to E. M. Hindmarsh, I. Knight, and R. Robinson, J. Chem. Soc., 940 (1917).
Berlin, 8. M. Sherlin, and T. A. Serebrennikova, Zh. Obshch. Khim., 19, 759 (1949); Chem. Abstr., 44, 1058 (1950).
according to A. A. Goldberg and H. 8. Turner, J. Ckem. Soc., 111 (1946).

M onatsh., 83, 883 (1952).
E. D. Nicolaides, J. Am. Chem. Soc., 74, 1700 (1952).
%, 7, and L

rated. The residual oil was distilled, b.p. 96-98° (0.4 mm.),
n2p 1.5462, yield 9.4 g. (79%). The free base readily formed a
carbonate on exposnre to air; hydrogen maleate, m.p. 100-101°
(ethanol).

Anal. Caled. for CqH 3 NO-CHO4: C, 55.09; H, 6.05; N,
494, Found: C,54.98; H, 6.11; N, 4.72.

The following amines (XI and XII) were prepared in the same
way: 3-(2,5-dimethoxyphenoxy)propylamine (XI), b.p. 128-
131° (0.12 mm.), n?*p 1.5384, yield 65% (from phthalimide VII);
3-(2-methoxyphenoxy)propylamine (XII), b.p. 108-111° (0.8
mm.), yield 879, (from phthalimide VI).

Compound XII was also prepared by catalytic hydrogenation
of 3-(2-methoxyphenoxy )propionitrile'” in glacial acetic acid over
platinum oxide or 109, palladium-charcoal under 10 atm. pres-
sure. It had b.p. 97-99° (0.15 mm.), n2'p 1.5403, yield 859%.

Anal. Caled. for C,gH;sNOy: C, 66.28; H, 8.35. Found: C,
66.53; H, 8.23.

4-(2-Methoxyphenoxy ))butylamine (X1II) 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-Bromopropionyi)-o-anisidine (XIV).—To o¢-anisidine
(43 g., 0.350 mole) in 125 nil. of dry ether was added with cooling
and stirring 3-bromopropionyl chloride® (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°,
vield 31.9 g. (71%).

Compounds XV-XVIII were prepared in the same way:
N-(4-chlorobutyryl)-o-anisidine (XV), b.p. 166-168° (0.6 mm.),
yield 539 (fromm o-anisidine and 4-chlorobutyryl chloride);
N-(2-bromopropionyl)-o-anisidine (XV), m.p. 64-65° (petroleum
ether, b.p. 60-80°), yield 669, (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 719, (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 HCI and saturated NaCl solution and dried (MgSO4), 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 g-bromopropioniec acid (0.2 mole), thionyl chloride
(1.3 moles), and a few drops of dimethylformamide; b.p. 82~-85° (14 mm.),
yield 89%.

® These constants do not refer to analytically pure materials.
4 B. Belleau, J. Med. Pharm. Chem., 1, 327 (1959).
h P, Rumpf, Bull. soc. chim. France, [5] 5, 871 (1938).
ley, V. Petrow, and O. Stephenson, J. Pharm. Pharmacol., 10, 47 (1958).
kN. J. Leonard and W. C. Wildman, J. Am. Chem. Soc., 71, 3089 (1949).
m P, E. Gagnon, O. Nadeau, and R. Coté, Can. J. Chem., 30, 592 (1952).
* P. E. Gagnon, J. L. Boivin, and J. Giguere, Can. J. Res., 28B, 352 (1950).
Rindfusz, P. M. Ginnings, and N. L. Harnack, J. Am. Chem. Soc., 42, 157 (1920).

b6 Pheiol prepared according to E. Marcus, Chem. Ber., 24, 3650 (1891).

e As starting material 1,4-dichloro-2-butene was used.
Chloro-2-methyl-3-bromopropane was used to give a mixed halide.

¢ A. Wohl and E. Berthold,
¢ A. P. Swain and S. K. Naegele, J. Am. Chem. Soc.,
Y. M. Beas-
7 E. Merck, German Patent 184,968 (1902); Chem. Zentr.,
t A. W. Nineham, J. Chem. Soc., 2601
» J. D. Genzer, C. P. Huttrer, and G. C. Van
»R. E.
¢ P. A. Boivin, P. E. Gagnou, E. Renaud, and

» J. N. Ashley, R. F. Collins, M. Davis, and N. E. Sirett, J. Chem. Soc., 3298 (1958).

¢ P. M. Pope and D. Woodcock, J. Chem. Soc., 1721 (1954). # Phenol
v V. Petrow, O. Stephenson, and
v J. P. Ryan and P. R. O’Connor, J. Am. Chem. Soc., 74, 5866 (1952). = Phenol

¥ Phenol prepared according to A. Y.
# Phenol prepared
aa Phenol prepared according to R. Schwarz and K. Cpaek,
° N.J. Leonard, D. L. Felley, and

@d C, L. Leese and R. A. Raphael, J. Chem. Soc., 2725 (1950); see also footnotes

/! As starting material 1,4-dichloro-2-butyne was used. 9 1-

the solvent was evaporated. The remaining oil was distilled,
b.p. 198-200° (0.2 mm. ), n®p 1.5488, vield 24.5 g. (389,).
Compounds XIX and XX were prepared in the same way:
N-(2-hydroxyethyl)-p-toluenesulfonamide (XIX),'* b.p. 192-
196° (0.2 mm.), yield 779, (from p-toluenesulfonyl chloride and
2-aminoethanol); N-(3-hydroxypropyl)-p-toluenesulfonamide
(XX), b.p. 194-195° (0.25 mm.), n%p 1.5478, m.p. 52-55° (chloro-
form-petroleum ether, b.p. 40-60°) (Iit.2 m.p. 55-56 °), yield 68,
(from p-tolnenesnlfonyl chloride and 3-aminopropanol).
N-(3-Hydroxypropyl)-p-toluamide (XXI) was prepared from
p-toluoyl chloride and 3-aminopropanol. It had b.p. 175-
180° (0.2 mm.), n®p 1.5592, yield 63%.
N-(3-Hydroxypropyl)-2-nitro-5-chlorobenzenesulfonamide
(XXH) was prepared from 2-nitro-5-chlorobenzenesulfonyl
chloride? 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°, yield 35%.
Anal.  Caled. for CH,;CIN:O;:S: C, 36.68; H, 3.76; N, 0.51;
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 XX (34.4 g., 0.15 mole) and methyl iodide (25
g.. 0.177 mole) were heated to reflux temperature. Aqueous
NaOH (100 ml., 69%,) 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 N
NaOH and water and dried (MgSO,), and the solvent was evapo-
rated. The product had b.p. 176° (0.2 mm.), yield 30 g. (839).
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 laver was
separated, washed with water, and dried (MgS0.), 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 XXV-XXIX were prepared by a similar pro-
cedure: Na(2-bromoethyl)-p-toluenesuifonamide (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-toluenesuifonamide (XXVI), from sulfonamide XX with or
without solvent, m.p. 62-65° (chloroform-petroleum ether, b.p.
60-80°), yield 619, (alternatively, reaction of XX with a 36%

(19) See also A. E. Kretov and G. V. Tikhonova. Zk. Obshch. Khim., 29,
412 (1959): Chem. Abstr., 54, 369c (1960). who obtained a 47.5%, yield.

(20) W. R. Vaughan, R. S. Klonowski, R. 8. McElhinney, and B. B,
Millward, J. Org. Chem., 26, 138 (1961).

(21) Prepared according to Schering Corp., U. 8. Patent 2.986.573
(May 30. 1961); Chem. Abstr., 56, 4875 (1962).

(22) D. H. Peacock and U. C. Dutta, J. Chem. Soc., 1303 (1934),
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golntion of hydrogen bronide in glacial acetic neid yielded 627,
of XXVI); N-methyl-N-~(3-bromopropy!)-p-toluenesuifonamide
XXVIIL, from sulfonamide XXHI in benzene as reaction sol-
vent, b.p. 22-220° (1.5 mun.), vield 33¢;; N-{3-bromopropyl)-
2-nitro-5-chiorobenzenesulfonamide (XXVIII), from sulfonamide
XXII in tetrachloroethane as reaction solvent nt 5%; the mix-
ture was heated for 30 mnn. at 40-50°, vield 56°( of crude nu-
terial; N-(3-bromopropyl)-p-toluamide (XXIX), fron iunide N X1,
vield 459 of erude wmaterial.

N-[2-(2-Methoxyphenoxy)ethyl]-3-chloropropionamide (XXX.
—-Amine X (16.7 g., 0.1 mole) and NaOH solution (SOl 5, )
were stirred with ice cooling and 3-chloropropionyt e¢hloride (12.7
g., 0.1 mole) added over a period of 30 min. Stirring was con-
tumed for a further 30 vun., the mixtnre was fiitered, and the
solid obtuined was recrystallized from aqueocns ethanol. It
hiad urp. 64.5-65.5°, vield 8.8 g. (3477).

Methyl 3-(2,5-Dimethoxyphenoxy)crotonate  (XXXI).-—-2,5-
Dimethoxyphenol? (30 g., 0.195 mole) in 50 ml. anhyvdrons di-
methylacetamide wus heated to 80° when sodimm (2.24 g, 0.008
g.-atom) was introduced in small pleces with vigorons stirring.
After the zodinm had dissolved, methyl 3-chlorocrotonate® (15,1
g., 0.098 mole) was added over a period of 30 min. at 130-1407.
when a reaction took place. Further heating was continned at
140° for 30 min.

T'he solvent was evaporated nnder redneed pressure, and the
remaining oil was ponred onto ice and extracted with ether, Tl
extract was washed with 1 N NaOH and water and dried { N
504, and the solvent was removed by distillation.  The remmin-
ing oil was distilled, b.p. 137--140° (0.15 mnu. ), vield 15.4 g, (637 ).

Methyl 3-(2,5-Dimethoxyphenoxy )butyrate (XXXII).--Fster
NXXI (15.4 g., 0.061 mole) was dissolved in 100 ml. of methanol
and reduced catalyvtically over palladium-~charcoal (5 g., 109()
at normal temperature and pressure, yielding an oil which was
distilled, b.p. 133-134° (0.25 mm. }, n*> 1.5136. vteld 11 g (7107

3-(2,5-Dimethoxyphenoxy)butanol (XXXIII}.--Fister XXXI1
(11 g., 0.043 mole) was reduced with LIATH; (2 g., 0.053 mole) iu
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.), vield 7.8 g. (30%¢).

Ethyl 2-(2-Methoxyphenoxy)propionate (XXXIV).-—Guaiacol
(41.3 g., 0.33 mole) and KHCO; (33.3 g., 0.33 mole) in 170 ml.
diniethylacetamide were stirred and heated to O0°.  Ethyl 2-
bromopropionate (59.7 g., 0.33 mole) was introdnced over 65
min. with stirring. The mixture was stirred and heated at
110° for a further 3 hr.  After cooling, the renction mixture was
filtered, the solvent was evaporated under reduced pressure,
the residiie was treated with water and extriaered with vther, the
extract was washed with 1V NaOH and water and dried (NMg-
804, aud the solvent was evaporated. ‘P'he restdnal oil was dis-
tilled, bop. [13-115° (0.5 mm.}, n*p 1.5024, vield 46.1 g. (62

2-(2-Methoxyphenoxy )propanol (XXXV).--Fster NXXIV
(46.1 g., 0.205 niole) was reduced with LiAIH; (8.6 g., 0.226 mole)
i ether at room temperature. The product was worked np in
the usunl manner and had b.p. 96° (0.1 mm.), 7% 1.5503, vield
33.58 . (909).

3-Hydroxypropyl p-Tolyl Thioether (XXXVI).-—p-Tolvithiol
(12.4 g., 0.1 mole) and 3-chloropropanol (0.4 g., 0.1 mole)} were
heated to 100° and NaOH solution (100 ml., 45 ) was added to the
mixture during 45 min. with vigorous stirring.  On furcher re-
flnxing and stirring for 1.25 hr. the pH approached 7. The cold
reaction product was separated from the aqueous laver, the
organie layer was taken up in ether, exiracted several times with
2 N NuaOH, washed with saturated NuCl solution, and dried
(MgSO,), and the solvent was evaporated. The residue was
distilled vielding the prodnet, bop. 126-128° €035 mmi, n™p
15T, vield 13.2 ¢ (737 00,

4-(2,5-Dimethoxyphenoxy )butan-2-o0l (XXXVII) was prepared
by a similar method from 2,5-dimethoxyphenol and 4-chloro-
bntan-2-0l.% It had b.p. 141° (0.2mmn. ), n¥p 1.5267, vield 64%,.

N-(2-Chloroethyl)-o-anisidine Hydrochioride (XXXVIII).-—
N-(2-Hydroxyethvi)-o-anisidine?s (17.7 g., 0.1 wmole) was dis-

(23) C. AL Barvram, D. AL Battye, and C. R, Worthing, /. Chem. Sor..
4601 (1963).

(24) D. E. Jones, R. O. Morris, C. A. Yernon, and R. I'. M. White, ihid..
2349 (1960); H. Scheibler and J. Yoss. Chem. Ber., 53, 379 {1120},

(25} Prepared frum methylmagnesitm iodide and g-chloropropionalde-
byde {see R. L. Shriner, H. A. Rendleman, and A. Berger, J. Org. Chern., 4,
103 (1939)] i a yvield of 5%, b.p. 58-61° (13 nun.). n¥%p 1.4437.  A»pl.
Caled. for C4HWC1O: €, 41.25; 1, 835, Tonnd: ¢, 44.20; 11, 8,51,
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solved i cltloroform and the hydrochloride was prepared by
tntraduetion of the appropriate amonnt of 11CH gas, The =ol-
vent was evaporate] aud repliced by freshe chlorsfornt, aud thpnyd
chiloride 21031 ¢, V1L moled was added over 15 win. 5he
nnxture was refluxed for | hr., and the solvent was evaporated.
The restdne wag reervatallized  from acetone, 1t had  uep.
146 145°) vield o4

3-(2-Methoxy-5-cyanophenoxy jpropyl Bromide (XXXIX).
2-Methoxy-s-cyunophenol? (37.8 g, 0.254 wole), KO 155
g, 0.254 mole), and 15-trimechylene dibromide (7.5 g.. 0.3
mele) tn 250wl of acetone were stirved nnder reflux for 56 v,
The cold mixtnre was filtered, the filivate was evaporated, the re-
nuining product was dissolved in chloraform, the solntion was
washed with 4 N NaOH and water and dried (MgSO ), and the
solveny was eviporuted.  The product was distilled awd bad
Dopo 1421467 G5 X 10 e L Alter two reervstallizations [rom
ethanol i€ had nrgr 77-79°, vield 16 ¢ 0237,

3-(2,5-Dibutoxyphenoxy )propyl Bromide (XL).T sodinm
LSS g, DUOAS g-atom ! dissolved in 25 ml. of absolute ethinml,
wis added 25-dibrdoxvphenol® (01 g, 0038 molel, and the
=olation was evaporated o dryness. The soditm salt was dis-
solved tn dimethyvornmmide and, alter addition of 1,3-trimethyi-
ene dibromde 1132 ¢, 11065 mole i, the mixture was reflnxed (o
4 e The solvent was evaporated nnder vedneed pressnre and,
ater addition of water, the agneons laver extracted with chloro-
fortm. - The extract was wiashed with 4 8 NaOH and water and
dried «(MgRO, and the solvent was tvaporated. 1'le otl ob-
tained was distilled, by, 168° (0045 b, 2 LAONO, vield 0.0 g,
A

o-Bromoethoxybenzamide (XLI).-— Salieyvlamide (41 g., 0.200
moled and ethylene dibrowdde (114 g, 0.605 mole) were heatel
to reflux iin 300 ml of efhanol.  Sodhun (6.9 g., 0.300 g-atom)
dissolved e 130 ml of ethanol was added over a period of | I,
Heating was eontinmed unul the pH o of the solution was 7.5,
O enoling, & white precipitate appeared which was filtered oif,
and the mother lignor was cotteentrated nntil the precipitate,
crvstallizing from rhe folirion, had mep. below 112°0 Water
was then added, the mixtnre was extracted with ehloroform, the
extraet was washed with 2.V NaOH and water and dried (NMg-
NOLL and the solvent was evaporated.  The restdne was ervstal-
lized from chlorolornt - petrolennt ether ¢hop, 60- 80° 5 i had wp.
TLLT125°, vield 94 . 63045

3-Bromopropyloxy-o-benzamide (XLII).—TTis was preparcd
m the same way oo $altevlamide and | 3-trimethyviene di-
browide; it hed wmep, 1261282 {chloroform-petrolemm ether
(bh.p. 406073, vield 157,

N-!2-(2-Methoxyphenoxy )ethyl} -N-( 2-chloroethyl )-3-(2-meth-
ylphenoxy jpropylamine (102).-—Amine 101 (11.8 g., 0.033 mole)
was dissolved in 50 wil. »f chloroform, and thieuyl chloride
vH4 g, 0.045 mle din 25 mll of ehlorofornm was added witlh stirring
and tee cooling.  'T'he mixture was lelt 1o staud for 15 hr. at room
temperatnre.  The solvent was evaporated, etharnl was added
and evaporated 1o devness, The restdne was dissolved in 30
ml. of botling ethanol, 150 ml of dry ether was added, and the
nixture was allowed to evvstallize (see Table VI

3-Chleropropyl p-Tolyl Thioether { XLIIL). -['tocther N XN VI
{15.2 g.. 0.073 mole) wae dissolved in dry pyridine (3.7 g., 0,073
molel.  Thionyl chidovide (LT g, 00082 mole) was added with
stireing and cooling over a period of 30 min. The mixtee wis
stirred for [ 25 he. ot room temperatnre and for 2.5 hie. at 70-80°,
cooled, poured »nto tee, and extracted with shilbroform.  The
extraer was washed with =atnrated KHCO; =olutinn and water
and dried (MgRO,:, and the olvent was avaporated. The rest-
dnewas distilled, hop. 042 (0015 g, vield 9 gl (6200

Componnds XTIV -N1LVI were prepared according to the same
method: 4-(2,5-dimethoxyphenoxy)-2-chlorobutane (XLIV), from
XXNXVIL, bop. 144-147° (0.4 mn), vield 2677: 2-(2-methoxy-
phenoxy)propyl chloride (XLV; from XXXV, b.p. 90-91°
(G4 mur ), 02 15267, viekd 519, (daul. Cualed. for CryHisClO::
C, 50.84; 1, 6,53, Touud: C, 59.96; H, 6.63.1; 3-(2,5-dimeth-
oxyphenoxy)butyl chloride :XLVI), from XXXIII, bh.p. 134~
135° (1.2 mme ), n2p 1.5264, yvicld 41¢;.

N-12-t 2.Methoxyphenoxy jethyl:-3-hydroxypropylamine
(XLVIL) was prepared by general procedure 1 from propanol-
amite ard bromide 129, Tt hud bop. 1481507 (0.15 unn.), n*b
L.oa&a, vield 54,

267 1. Bravin and ), Seemann, Chew. Bec., 85, 3818 11922).
2%y . Falthe 1. Holzinger, I, Ita, and R, Schwarz, ibid., T4, 79 (1041
S5 S\ S W = and N Hesdolbereer, J. Biol. (Yiom.. 21, 403 (1815;
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N-Benzyl-N-[2-(2-methoxyphenoxy)ethyl]-3-hydroxypropyli-
amine (XLVIII) was prepared according to general procedure
2 from amine XLVII and benzyl chloride. It had b.p. 191-
193° (0.25 mm.), n®D 1.5605, vield 8K <%,

N-Benzyl-N-[2-(-methoxyphenoxy)ethyl]-3-aminopropyl 3,4,5-
Trimethoxybenzoate (XLIX).—Amine XLVIII (7.4 g., 0.052
mole) was dissolved in pyridine (100 ml) aund 3,4,5-tri-
methoxybenzoyl chloride?® (25.5 g., 0.111 mole) was added with
cooling. The solntion was left to stand for 15 hr., poured into
tce-cold 2 & NaOH, and extracted with benzene. The extract
was washed with water and dried (NaSQ,), and the solvent was
evaporated. The residue was crystallized from dibntyl ether or
ethyl ether and had m.p. 77-78°, vield 17.8 g. (63%).

Anal. Caled. for CogHy:NO:: C, 68.35; H, 6.92; N, 2.75.
Fonnd: C, 68.39; H, 6.69; N, 2.88.

3-[2-(2-Methoxyphenoxy )ethylamino]propyi 3,4,5-Trimethoxy-
benzoate (81).—Compound XLIX (8.9 g., 0.017 mole) in 100
ml. of glacial acetic acid was hydrogenated at normal temperature
and pressure with prehydrogenated 109; palladium-—charcoal
(1g.). The catalyst was filtered off, the solvent was evaporated,
2 N NaOH was added, and the solution was extracted with ether.
The extract was washed with saturated NaCl solution and dried
(NaS0,), 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-
chlorobenzenesuifonamide (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 chloroformi. The extract was dried (MgS0,),
and the solvent was evaporated. The residnal oil was converted
into a hvdrogen maleate (see Table V).

N-[2-(2-Methoxyphenoxy )isopropyl]-3-(2,5-dimethoxyphe-
noxy)propylamine (64).—2-Methoxyphenoxyacetone®* (20 g.,
0.111 mole) and amine XI (64 g., 0.303 mole) were hydrogenated
in 200 ml. of niethanol 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 N sodium hydroxide, and water and dried (K.CO;), 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 669 vield, b.p. 89-91° (0.2 mm.). n2p 1.5293.
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solvent was evaporated. The residue was purified by distilla-
tion (see Table I11).

N-[2-(2-Methoxyphenoxy )ethyl] -3-( p-aminophenoxy)propyl-
amine (15).—Compound 14 (23 g., 0.067 niole) 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 ¥
NaOH, extracted with chloroform, the extract was washed with
water and dried (K.CO;), 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 nil.) 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 niix-
ture was poured into ice water and extracted with benzene.
The extract was washed with 2 N HCI and water and dried
(MgS0O,), 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 N HCI and water and
dried (MgSO,), 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)propyllacetamide (103).—Compound 23 (10 g., 0.02% 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 N HCI, 2 & NaOH, and water and
dried (MgSOy), and the solvent was evaporated. The residue
gave the pure product after low-temperature crystallization
from methanol (see Table VI).
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