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N-Alkoxy-N-alkyl(aryloxy)acetamides and their
Hypnotic Activity
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Laboratory, University of Virginia, Charlottesville, Virginia

The compound N,N-diethyl(4-allyl-2-methoxyphenoxy)acet-
amide, CH,==CHCH,(CH,0)C,H,OCH,CON(C,H),, is a hypnotic
of considerable interest.!®*® In view of the similarities between
the pharmacological activities of some derivatives of hydroxyl-
amine and those of the corresponding amines? it was felt worth-
while to prepare N-ethoxy-N-ethyl(4-alkyl-2-methoxyphenoxy)-
acetamide, CH,~CHCH,(CH,0)C H;OCH,CON(C,H;)OC,H;, as
well as some other N -alkoxy-N -alkyl(aryloxy)acetamides,
ArOCH,CON(R)OR. All these new compounds were colourless
oils which were rather insoluble in water.

Each of the new compounds was synthesized from the corre-
sponding aryloxyacetic acid through its acid chloride, which in
turn was prepared by the action of thionyl chloride on the acid.
The N-alkoxy-N-alkyl(aryloxy)acetamides were formed by the
slow addition of a solution of a molar equivalent of the acid
chloride in ether to a stirred solution of two molar equivalents of
the appropriate N-alkoxy-N-alkylamine in ether. The crystalline
or oily precipitate was removed by filtration. After the ethereal
solution had been washed with water, dried and distilled, the amides
were obtained. Purification was achieved by filtration of a benzene
solution of the amide through an alumina column. The impurities
were readily absorbed on the alumina. In this way N-alkoxy-N-
alkyl(aryloxy)acetamides in which the XN-alkoxy-N-alkyl groups
were N-methoxy-N-methyl and N-ethoxy-N-ethyl were made.
The aryloxy groups used were phenoxy, 5-methyl-2-isopropyl-
phenoxy,  2-methyl-5-isopropylphenoxy,  4-allyl-2-methoxy-
phenoxy and 2-methoxy-4-n-propylphenoxy. For purposes of
comparison, N, - diethyl - (2-methoxy - 4-n - propylphenoxy)acet-
amide was prepared by the above general procedure. Also,

* Author to whom corrrespondence with respect to this paper should be sent.
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N,N-diethyl-(4-allyl-2-methoxyphenoxy)acetamide!® was pre-
pared by published procedures.

In order to obtain a compound of this general type which would
form a water-soluble salt, an effort was made to produce an
N-alkoxy-N-alkyl(quinolyl-8-oxy)acetamide. ~This was unsuc-
cessful, but in the course of this work quinolyl-8-oxyacetamide
and quinolyl-8-oxyacethydrazide were synthesized. These were
prepared by the action of ammonia or hydrazine hydrate respec-
tively on the corresponding ester. Ethyl quinolyl-8-oxyacetate
was prepared by the action of a mixture of absolute alcohol and
concentrated sulphuric acid on the corresponding acid.? Attempts
to prepare quinolyl-8-oxyacetyl chloride were unsuccessful; only
black tars were obtained when efforts were made to purify the
chloride.

Pharmacological activity. Dr S. S. McKinney and associates
in the Merck Institute for Therapeutic Research, West Point,
Pennsylvania, to whom we are much indebted, have kindly given
us the information shown in Table I on the toxicity and hypnotic
activity of these new compounds.

On the basis of potency and therapeutic index (lethal dose/
hypnotic dose), compounds I, IIT and V in Table I would appear
to have potential interest as intravenous short-acting anaesthetic
agents, similar to the known anaesthetic agent, compound XIT.1a#
The most promising compound on the list is compound I. How-
ever, the other two compounds mentioned above, namely I1I and
V, have therapeutic indices similar to or greater than those ob-
tained for barbiturates that are used as anaesthetios.

It is quite clear that at least some of the N-alkoxy-N-alkyl-
amides in this series possess hypnotic activity equal to or greater
than that of the corresponding N,N-dialkylamides.

Experimental

Aryloxyacetyl chlorides. A 30 per cent excess of thionyl
chloride was refluxed with the appropriate aryloxyacetic acid for
30-60 min. After removal of excess thionyl chloride by distilla-
tion the oily acid chloride was distilled in vacuo.

N - Alkoxy - N - alkyl - (arylozy) - 4 - acetamides. To a vigorously
stirred solution of 0-2 mole of 0-N-dialkylhydroxylamine (where



Table I. Toxicity and hypnotic activity of N,N-disubstituted aryloxyacetamides

Route” Toxicity, mg/kg® Hypnotic dose, mgfkg’ Ratio lzz'Rigs_e
Compounds of i —— o 8 —  LDg at HD
admin. LD, LD, LDy HD, HD,, HD HD,, o 100
. iv. > 500 (2/10) 84  14-4 17-3 >35 1-0
CH2:CHCH2@OCH2CON\ ip. >2000 (1-10) 173 244 360 > 8 9-0
—= OC,H; p.o. 1400 2100 2740 1000 2110 > 2740 1-0
NocCH,
1
Lv. 69 85 120 30 43 52 2-0 1-0
CH,—CHCH,— < OCHgCON/ ip. 500 625 720 173 219 360 2-9 8-0
— \OCH p-o. 1090 1745 3000 1090 1806 3000 —
OCH,
II
0C,H, iv. 120 166 1250 20 24 35 6-9 3-0
n- CJ‘I,@OCH CON< Lp. 870 1123 1250 174 245 300 4.6 6-0
p-o- > 3000 — — None
\OCH
III
CH, 1v. 63 88 > 108 23 32 40 2-7 1-0
nCH, </ N OCH,CON ip. 375 541 780 243 331 420 1-6 4.0
\:< H, po. 1400 1960 2750 1400 2318 > 2750 —
OCH,
v
C,Hj 1.v. 52 75 > 90 14 18 24 4.2 2:0
n-C3H OCH,CON i.p. 300 452 > 518 58 84 101 5-4 12-5
< JH, p.o. ca 2100 572 980 1570 2-0 180 to O.N.
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Table I—continued

Route?® Toxicity, mg/kg® Hypnotic dose, mg/kg’ Ratio AfY .RdPOSG
Compounds of ~ A N e —A LDy, ;t HD
admin. LD, LD, LD 4, HD, HD,, HD,, HD,, i o0
CH,
! OC.H iv. not detrm. (poor susp.) — — —
2445 - ¢ o
VR —OCHgCON/ L.p. 870 1278 2160 No loss of RR — —
L p.o. > 3000 — — —
/ oH;
(CH,),CH
VI
CH,
l OCH v, 58 82 144 43 53 75 1.5 2-0
3 ; 5 R
7N, _0cH,00N ip. 600 733 1037 416 552 864 1-3
__ 0 p.o. 1120 1678 > 2200 1570 1919 > 2200 —
3
(CH,),CH
VII
(CH),CH
l OC.H i.v. 145 218 250 145 213 250 1-0
4 OCH.CON. s ip. 1000 1245 1730 1000 1440 1730 —
| 2 " p-o. > 3000 No loss of RR at — —
N s 3000
CH,
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480 643 830
1090 1530 3000
144 183 250
720 1272 1790
> 3000

232 361 480
723 1065 1500
1530 2370 3000
96 129 > 200
375 475 > 540
600 840 1175
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¢ Intravenously as a water emulsion.

Intraperitoneally and orally as a suspension in 1-0 per cent aqueous carboxymethyleellulose.

# Ten mice used at each dose level. A wninimum of forty mice were uscd for each calculated valne, utilizing the method of Weil.t

¢ Recovery from loss of the righting reflex was determined by the ability of the animal to right itself following a pressure stimulus to the tail.
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the alkyl group was either methyl!! or ethyl!!) in 50 to 200 ml of
absolute ether was added 0-1 mole of the appropriate acid chloride
in 100 to 200 ml of absolute ether, slowly over a period of about
20 min. During the procedure, a crystalline or oily precipitate

Table I1. Aryloxyacetyl chlorides

Yield b.p.
Aryloxy group of acid of chloride, of chloride,
% °C/mm

CH2:CHCH2—<}O—“ — b

OCH,

n.CsH,—<\70—° 83-4 133-139/1-4~1-8
\OCHa

CH,
— Wy ' )
f\ ;0 495 150/14
(CH,),CH
CH(CH,)
S—0— 650 148/14
N/ m.p. 57-69° (from
CHj pet. ether)
CH,0 910 117140

@ Prepared by the method of Clauser.®

b Prepared by the method of Shigematsu and Kobayashi.'g

¢ Prepared by refluxing a solution of 2-methoxy-4-n-propylphenol and sodium chloracetate in
water for 10 h. 'When poured into dilute acid an ofl precipitated which erystallized as needles, re.
erystallized from alcohol, m.p. 78°. Fujita, Watanabe and Matsuura give m.p. 71-72°.¢

d Prepared by the method of Spica.?

¢ Prepared by the method of Mameli.®

/ Prepared by the method of Hantzsch,?

¢ Prepared by the method of Rosemund and Zetzsche,®

formed and the reaction mixture warmed slightly. After the
acid chloride had all been added the mixture was refluxed for 30
min or allowed to remain at room temperature overnight.

The precipitate was then removed by filtration or decantation.
The ether solution was repeatedly washed with water and then
dried with sodium sulphate. Evaporation of the ether left
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almost colourless or slightly yellow oils, which decomposed rather
readily on distillation. They were dissolved in benzene and
filtered through an alumina column. Most of the impurities were
adsorbed while the N-alkoxy-N-alkylamide passed through the
column. Evaporation of the benzene and vacuum distillation of
the residue gave analytically pure compounds as shown in
Table II1I.

Ethyl quinolyl-8-oxyacetate. A solution of quinolyl-8-oxyacetic
acid® (30 g) in a mixture of absolute alcohol (300 ml) and concen-
trated sulphuric acid (33 ml) was refluxed for 5 h, concentrated in
vacuo and made alkaline with sodium carbonate. It was then
extracted repeatedly with chloroform and dried, and the chloro-
form was evaporated. Distillation in wvacuo gave 22 g of a
colourless, viscous oil, b.p. 160°/0-03 mm, In the infrared it
exhibited absorption bands at 5-7 u and at 8-9 u.

Picrate. The ester formed a picrate, m.p. 167° (d.).

Anal. Caled. for C,H,(N,04: C, 49-57; H, 3:50. Found:
C, 49-29; H, 3-48.

Quinolyl-8-oxyacetamide, Ethyl alcohol was added to a mixture
of ethyl quinolyl-8-oxyacetate and an excess of concentrated
ammonium hydroxide until solution took place. After the solu-
tion had stood overnight, long colourless needles had formed,
which were recrystallized twice from alcohol, m.p. 170°. The
infrared spectrum showed bands at 6-15 . and 9-0 u.

Anal. Caled. for C;;H,,N,0,: C, 65-33; H, 4-99. Found: C,
65-43; H, 4-83.

Quinolyl-8-oxyacethydrazide. A solution of ethyl quinolyl-8-
oxyacetate (6 g) and hydrazine hydrate (1-5 g) in absolute alcohol
(50 ml) was refluxed for 2-5 h. After the solution had stood at
room temperature overnight colourless needles had precipitated.
These were recrystallized from absolute alcohol; m.p. 140°; yield
80 per cent.

Anal. Caled. for C;;H;;N;0,: C,60-81; H, 5-10. Found: C,
60-77; H, 5-12.

Summary. A series of N-alkoxy-N-alkyl(aryloxy)acetamides was pre-
pared. Several of these compounds showed some hypnotic activity in the
mouse. The most active was N-ethoxy-N-ethyl-(4-alkyl-2-methoxy-
phenoxy)acetamide. In order to obtain an analogous compound which



Table IT1.

N-Alkoxy-N-alkyl.(aryloxy)-acetamide

Alkoxy Analysis, 9,
or Alkyl b.p., Mol. Yield, ?
Aryloxy group allcyl group °C/mm formula % Caled. Found
roup -
& ¢ H N c H N
CH,~—CHCH, \_ —0—  CH0— CHy— 161/0-08 C,H,,NO, 94  65-50 7-90 4-78 64-99 7-79 —
NOCH,
CHFCHCHZO—O— CH,0— CHq— 170/0-005 C,H,,NO, 99  63.38 7-22 5-28 63.05 7-16 5-42
NocH,
n-CaH,\-—/—}O— CHO0— C,H,— 165/0-03 C,H,,NO, 71  65-06 8-53 4-74 65-27 8:88 4-96
NocH,
n.CaH,QO— CH,0- - CH, - 174-180/0-2 C,H,NO, 83  62-90 7-92 5-24 62-27 8:02 5-25
OCH,
CH,
L )—0- CHO0— C,H;,— 144/0-1 €, H,,NO, 8t  68-78 9-02 5-01 68:31 8:92 5-20

(CH,),CH



CH,
oo
(CH,),.CH

CH(CH),

N

ol

CH(CH,),
< N0
/_S
CH,

CH O

C H,0—

n-C,H 7Q—O_
OCH,

CH,0—

C,H,0—

CH,0—

C,H,0—

CH,0—

c 2H 5

CH,—

C.H,—

CH,—

C,Hy—

CHy—

C,H,—

139-145/0-3

154-156/0-6

156/0- 08

138/0-05

125/0-1

171/0-25
(m.p. 47°)

CI4H2 INO3

CsH s NOg

C1H1NO,

C1:H,1,NO,4

O1oH1sNO,

CIGH25NO3

85

80

46

88

93

83

66-90

68-79

66-90

64-55

6152

68-79

9-02

6:71

9:02

-57

-01

- 57

-27

-18

01

66-61

68-62

6659

64-22

61-18

68:46

8-52

8-89

(1

<

-72

-30

<74

-15

-14

-19
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would form soluble salts in water an effort was made to prepare N-alkoxy-
N-alkyl(8-quinolyloxy)-acetamide.  This was unsuccessful. = However,
quinolyl-8-oxyacetamide and quinolyl-8-oxyacethydrazide were prepared.
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