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TABLE I 
~-HTDROXY.~LKYL-2-(  SUBSTITUTED PHESOXY )ETHYLIMIYES 

n p .  'C (mm) ;\lethod 
170 (1.3)b R 
143 (1) I3  
128-130 (0.3) A 
146-149 (2) .\ 
146-148 (0.3) 13 
158-160 (0.005) ;I 
154-156 (0 002) A 
129-130 (0,001) A 
124 (0.002) h 
1G5-liO (0,l) H 
146-150 (0 6) C 
194-198 (1) n 
130 (0.5) R 
140 (0.1) R 
158-160 (0.5) U 
1 i 6  (1) B 
136 (0.23) I3 

---Calcd. V-- 
C H S  

62 54 8 1 1  
63 9T 8 50 6 . 2 2  
65.24 8.85 5 85 
6 6 . 3 i  Y.15 5 . 5 3  
6i.38 9 43 5 . 2 4  
68.29 9 . 6 i  4.98 
69 86 10 10 4 53 
6 i . 9 4  8 68 5 2 8  
67 38 9 48 5 24 
61.15 8.29 5.49 
69.11 Y 90 4 . 7 4  
6 7 . i 8  9.15 3.44 
iO.85 9.iT 5.90 
67.38 9.43 5.24 
Gi.38 9.43 
61 86 8.12 5.12 
72.41 10.26 5 . 2 8  

---i:uiind, ?;-- 

62 50 8 01 
t i 3  98 8 46 6 20 
64 H i  8 70 5 64 
66 25 9 40 5 OS 
6 i  5 i  Y 37 3 56 
68.41 9 . 6 J  4 7B 
69 T-L 10 Bi 4 42 
68 29 8 64 5.22 
6 7 . 4 4  9 30 4 80 
61 60 8.39 5 60 
€ 9 . 1 3  Y 7Y 4 30 
68 02 9 38 3 88 
i0,iO 10 1.5 5 65 
68.00 9.58 5 24 
6 i  Gi 9 , i O  
61 i 6  8.56 5.09 
71.97 10.36 5.59  

C H N i  
. \c -  
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a The antihypertensive activities are related to the compound N-[3-(2,5-dimethoxyphei1oxy)propyl]-~-~~-methoxyphe~~ox~)etl~yl- 
At 100 Mg/kg, this compound produces a fall in mean arterial prepsure of 60 mni, 
LY. S. Gump and E. J. Sikawitz [ J .  dm. Chem. Soc., 72, 3846 (1%0)] reported 

amine, which is given the arbitrary activity of 100. 
which lasted for 20-90 min and usually 60-90 min. 
bp 181-186' (4 mmj. Hydrochloride mp 77.5-78". 0-Butyryl derivative. O,X acylation with butyryl chloride. 

Compounds IV and T', in the fashion of a typical 
adrenolytic, both reverse the pressor effects of epi- 
nephrine while abolishing those due to norepinephrine. 
Compound IT.- like 111, was not active after oral ad- 
ministration, although highly active by the intra- 
venouq route. Compound IT, in dogs, appears, how- 
ever, to act inairily by a central effect. At an oral dose 
of 2.5 nig,'l;g in dogs a sustained antihypertensive 
response was elicited which lasted more than 20 hr. 

At various stages, I, T', and VI  were submitted to 
clinical trial. In  hypertensive patients, I produced a 
variable fall in blood pressure, lasting 0.5 hr, which was 
accompanied by an associated central depressive effect. 
Compound VI produced a predictable fall in blood pres- 
sure lasting 3-4 hr, accompanied by tachycardia which 
was sufficient to preclude its use as an antihypertensive 
agent. Compound V produced a fall in blood pressure 
of similar duration. This is in contrast with the 
longer duration shown in dogs and was accompanied by 
a considerable feeling of depression. 

Experimental Section 
Preparation of the Secondary Amines. A.-One molecular 

equivalent of substituted alkyl halide was added slowly to an 
excess of the required phenoxyalkylamine (2-4 moles) while 
stirring a t  100". When the addition was complete, heating and 
stirring were continued for a further 2 hr. The mixture was 
cooled, basified with dilute KaOH solution, and extracted with 
chloroform or methylene chloride. After drying and removing 
the solvent, the residue was distilled in z~ucuo. After recovery 
of excess starting amine, the products were usually obtained as 
colorless oils. 

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

C.-Equimolar quantities of amine and halide were mixed 
with an equivalent of Ka2C03 or SaHCOa in alcohol, and the 
resultant mixture was refluxed while stirring for 16-24 hr. The 
mixture was then cooled, inorganic salts were removed by 
filtration, the alcohol distilled, and the residue distilled in ~ u c u o .  
The products were obtained as colorless oils, some of which solidi- 
fied on standing. 

D.-Some derivatives containing ester groupings were pre- 
pared from the K-henzylphenoxyethylamine and the requisite 

chloro compound followed by debenzylation of the product, in 
acetic acid using hj-drogeii in the presence of 1 0 5  Pd-C catalyst 
a t  atmospheric pressure and room t,emperature. 

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

N- [4-(4-Trimethylacetoxyphenyl)butyl] -2-(2-methoxyphe- 
noxy)ethylamine Acid Maleate (15).-S-[4-(p-Hydroxyphenyl j- 
butyl]-N-beiizyl-2-(2-methoxypheiio.u~)ethylami1ie ( 5  g)  and 
pivalyl chloride (1.4 g) were mixed together with dry pyridine 
(15 nil), the resultant mixture being heat,ed on the steam bath 
for 1.5 hr. After cooling, the mixture was poured into ice water, 
then treated with Na2C03 solution, the resultant misture beiiig 
extracted with chloroform. 

The residue (2 .5  g)  was then debenzylated by hydrogenation 
a t  atmospheric pressure and room temperature iising 10' C 
Pd-C catalyst (0.5 g) in glacial acetic acid (15 nil). The prodiict 
was obtained as the acid maleate which after vveral recryatal- 
lizations from ethyl acetate gave colorless needles, mp 114-115". 

N-( 3,4-Dimethoxyphenethyl)-Z-( 2-hydroxyphenoxy )ethyl- 
amine Acid Maleate (24).--PIT-(3j4-Dimethoxyphenethyl)-2-( 2- 
benzy1oxyphenoxy)ethylamine ( 2 5 )  (4  g) was debenzylated by 
hydrogenation in 95yc alcohol (30 ml) in the presence of lowo 
Pd-C catalyst (1 g)  a t  atmospheric pressure and room tempera- 
ture. The product was isolated as the acid maleate, which was 
recrystallized several times from alcohol-ether and obtaiiied 
ah colorless needles, mp 138-139". 

N- [4-( 4-Hydroxyphenyl)butyl] -2-(2-hydroxyphenoxy)ethyl- 
amine Hydrobromide.-S- [4-(4-~lethoxyphen~-l)butyl] -2-( '2-me- 
thoxyphenoxy)et,hylamine (5  g)  was mixed with concen- 
trated HBr (15 ml) and the mixture refluxed for 18 hr. On 
cooling, the resultant solid was filtered off, washed with cold 
water, and recrystallized several times from water. The prod- 
uct was obt,ained as colorless fine crystals, mp 219-220'. 
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TABLE VI11 a OCH,CH,NHCH,C -C CH,OR 
x-(4-LALICOXYBCT-?-YNYL)-2-( 2-3fETHOXYPHESOXY)ETHYLAMINES 

OCHB 
---Calcd, %-- -Found, %--- h c -  

C H N t i r i t ya  C H N  NO. R Bp, OC (mm) nsao Method Formula 

96 CH3 128-132(0.002) 1.5351 A Cl4HIgNO3 67.44 7.65 j . 6 2  67.35 7.62 5.47 0 
97 C2Hj 138-142 (0.002) h CljH21iTO3 68.41 8 .04  5.32 68.16 7.90 4.76 10 
98 .n-C3H7 154 (0,005) 1.5260 A C16H&03 60.28 8.36 5.05 69.25 8 .35  4.95 0 

LL See footnote a, Table I .  

TABLE IX 
a O C H C H , N H R  

~ - s U B S T I T U T E D  2-(2-~~ETHOXVPHENOXP)ETHYLAMIiiES 
OCHj 

--Calcd, %--- -Found, %-- . ic- 
C H N tivityo KO. R Bp, O C  (mm) Method I.'ormula C H N  

99 (CH2),CHOHCH20CH2CH=CH2 164-168 (0 .3)  A ClsH2,N04 65.06 8.53 4.74 65.13 8.56 5.08 25 
CH2- CH2 

0 0  

100 - C H ~ C C H ~ O C ~ H O - ~  
a See footnote a, Table I. 

160 (0.2) A CiaH29NOj 63.69 8 .61  4.13 63.63 8.69 4.39 10 
1 I 
\ /  

TABLE X 

a O C H , C H J W C H d n  CN 
?j-U-CYAXO.LLKYL-2-( 2-al~THOXYPH~NOXY)ETHYLIJIINES 

OCH3 
Acid maleate --Calcd, %--- ---Found, %-- 

C H N Activitya C H X  So .  n B p , ' C  (mm) mp, O C  (solvent) hIethod Formula 

101 2 . . .  119-121 (31eOH) C C16H2&20S: 57.13 5.99 8 .33  57.20 5.97 8 .43  10 

103 4 174(0 .7)  97-99.5 (MeOH-Et20) C C18H24rYr202 59.33 6.64 7.69 59.65 6.65 7.50 90 
104 5 176-180(0.5) B CljH22N02 68.67 8.45 10.68 68.76 8 .41  10.68 120 
105 6 185-188(0.35) 78.5-80(31eOH-Et20) C C2oH28NzOsb 61.21 7.19 7.14 60.93 7 .13  7.04 50 

102 3 . . .  109.5-11l(hIeOH) C C17H2&206 58.27 6.33 8 .00  58.25 6.27 7.91 50 

See footnote a, Table I. Aidysis  of acid maleate. 

TABLE X I  

a O C H , C H J H ( C H I ) ,  COOCZH, 

,---Calcd. $&-- ----Found, %--- h c -  

lu'-W-C.~RBE'l 'HOSY~LLI~YL-?-( 2 - ~ ~ E T H O s Y P H E S O X Y ) E ' r H ~ - L . ~ a f I N E S  

OCH,) 

C H N t i r i t ya  KO. n Acid maleate mp, " C  (solvent) Method Formula C H N  

106 1 91.5-93 (MeOH-EtzO) A C11H23x02 55.28 6.28 3.79 55.49 6 . 2 5  3.67 0 
107 2 94-95.5 (MeOH-Et20, EtOAc) A C18H2j?J02 56.39 6.57 3.65 56.63 6.40 4.13 0 

( 6  See footnote Q, Table I. b Analysis of acid maleate. 

TABLE XI1 

n Rlethod Formula No. R BP, ' C  (mm) 

108 CH, 4 140-144(0.002) A C16H23N04 
109 CHI 5 150-154 (0.0003) A C16Hz6N04 
110 CHI 6 158-162 (0.0006) A C17H27N04 
111 C2Hs 5 148-152 (0.002) A Ci1H27NOa 

N-acetyl, 181-185 CisHzsNOj 

112 CH=CHCHj 4 140-144 ( 0 . 6 )  .A C17H25N04 
( 5  4 x 10-3) 

' L  See foolnote u, Table I. 

a O C H ? C H , N H ( C H J , ,  OCOR 

OCH.3 
---Calcd, %---- -Found, Yo--- 

C H S  C H N Activitya 

64.03 8.24 4.98 63.89 8 .24  5.49 25 
65.06 8.53 4.74 64.69 8.61 4.48 25 
65.99 8 .80  4.53 66.09 8.87 4.83 100 
65.99 8.80 4.53 66.01 8.76 4.56 25 
64.93 8.32 3.99 64.76 8 .35  3 . 9 5  0 

66.42 S.20 4 56 66.67 S 22 4.40 0 
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