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...invention relates to lower alkyl 4-sub (tertiaryraminoalkoxy)benzoates...and 

our invention have the 

E-0-XNRR1. 

door, 
where Z is nitro, amino, lower alkylamino or 
lower hydroxyalkylamino, X is a lower alkylene radical,NRRiis a tertiary-amino radical and R. 
is a lower, alkyl radical. These benzoates, espe 
cially the compounds where Z is NO2, have 
utility as intermediates, for instance, in the 
preparation of the corresponding quaternary 
salts which are disclosed and claimed in our co 
pending application Serial No. 245,248, filed 
September 5, 1951. In addition, some of these alkyl 4-substituted-2-(tertiary-aminoalkoxy)- 

. benzoat have useful pharmacological-proper 
s; such as, local anesthetic activity and anal gesic activity. 
In the above general formula, the lower alkyl 

eneradical designated as X-has preferably two to 
four-carbon atoms and has its two free valence 
bonds-on' different carbon atoms. Thus, X in cludes such examples as 

a -CH2CH2--CH2CH2CH2 

-cikh (CH) . . . , , 

- CH3CH2CH2CH--CHCH (CH3) CH 
and the like. The tertiary-amino radical shown 
above as NRR1 comprehends dialkylamino radi 
calls where R and R1 are lower alkyl groups, alike 
or different and each alkyl group having one to six 
earbon-atoms, such dialkylamino radicals includ 
ing dimethylamino, diethylamino, ethylmethyl 
amino, diisopropylamino, -ethyl-n-propylamino, 
di-nebutylamino, dirn-hexylamino, and the like. 
Further, thestertiary-amino radical designated as 
NRRa... encompasses: saturated N-heteromono 
cyclic radicals having five to six ring atoms, illus 
trated by: examples; such as, 1-piperidyll; (lower 
alkylated)-1-piperidyl such as 2-methyl-1-piper 
idyl, 33-ethyl-1-piperidyl, 4-methyl-1-piperidyl, 
2,6-dimethyl-1-piperidyll; 1-pyrrolidyll; ... (lower 
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pholinyl; and the like. In the above formula, 
when.Z. stands for lower: alkylamino, the lower 
alkyl radical, designated as R3 hereinbelow, has 

5 

O 

preferably one to six carbon atoms, including 
such radicals as methyl, ethyl, n-propyl, n-butyl, 
isobutyl, -n-amyl, 2-amyl, n-hexyl, and the like. 
When Z, represents, lower, hydroxyalkylamino, 
the lower hydroxyalkyl radical, designated as Ra 
hereinbelow, has preferably, two, to six carbon 
atoms, including, radicals, such as 2-hydroxy 
ethyl, 2-hydroxypropyl, 3-hydroxypropyl, 3-hy 
droxy-2-methylpropyl, 3-hydroxy-2,2-dimethyl 

20 

40 

bromine, iodine or fluorine: 

propyl, 2-hydroxybutyl, 4-hydroxybutyl, 3-hy 
droxyamyl, 5-hydroxyamyl, 6-hydroxyhexyl, and 
the like. 
The compounds of our invention can be pre 

pared preferably according to the procedure rep 
resented by the following series of equations 
where.X, NRR1,R2 and R3 have the meanings 
given hereinabove and halogen is chlorine, 

::NO: No. 

I halogen-i-X-NRR1--- 
(B) O-X-NRR 

OOR 

NHR, 

III 
... . . . . . . . . ---. 

0-x-NRR, O-XNRR 
booR, COOR 
(E) (D) 
Thus, in step I, a lower alkyl 4-nitro-2-hydroxy 
benzoate (A): is converted into a lower alkyl 4 

45 

nitro-2-(tertiary-aminoalkoxy)benzoate, (C) by 
reaction with a tertiary-aminoalkylhalide (B). 
In step. II, the lower... alkyl 4-nitro-2-(tertiary 
aminoalkoxy)benzoate (C) ... is reduced to yield 

50 

the corresponding lower: alkyl: 4-amino-2-(ter 
tiary-aminoalkoxy)benzoate (D), which is then 
alkylated to form the corresponding lower alkyl 
4-alkylamino- or -4-hydroxyalkylamino-2-(ter 
tiary - aminoalkoxy)benzoate: (E). A specific 
illustration of this series of reactions is the for 

alkylated)-1-pyrrolidyls such as: .2-methyl-1- 
pyrrolidyl, 2,5-dimethyl-1-pyrrolidyll; .4-mor 55 

mation of ethyl 4-n-butylamino-2-(2-diethyl 
aminoethexy)benzoate by first reacting ethyl 4 
nitro-2-hydroxybenzoate, preferably in the form 
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of their monohydrochlorides, are ethyl 4-n-pro aminoalkoxy)benzoates which can be prepared pylanino-2 - (2 - diethylaminoethoxy)benzoate, 
according to the foregoing procedures include ethyl 4-n-amylamino-2-(2-diethylaminoethoxy)- 

III. A liaioli. SCCOICTUS 40 (U6 IOIGiovi D.06670. 
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Additional lower alkyl 4-amino-2- (tertiary 
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53 
treating the solution-with-an-excess-of-20%- 
fethereal hydrogen chloride solution. The result ?ing precipitate of -ethyl-4-nitro-2-(2-diethyl 
'-aminoethoxy)benzoate hydrochloride was col 
lected and recrystallized twice-from isepropanol, 
yielding 45.5 g of: purified product, M. P. 
144.4-145.2°. C. (cor.). - 
, Anal-Calcd. for C15H23N2O5*H 
H 
10.12. 

Ethyl 4-nitro-2-(2- 

Cl: C. 51.94; 

mixture of 84.4 g. of ethyl-4-nitro-2-hydroxy 
benzoate, 60.8 g.of powdered anhydrous potassi- i. 
tim carbonate and 2000 ml. of meta-xylene-Was 
refluxed with stirring under a water trap until no 
more water was collected (three hours). The 
water trap was removed and 112.7 g. of 2-chloro 

an:additional nineteen-hoursi. The mixture, was: 
filtered, while-hot-and-the-filter-cake was washed 
with hot-toluene. The combined sfiltrates and washings. were evaporated to dryness: in vacuo;. 

5 

ethyl para-toluenesulfonate was added in one por= 

28428.2s 
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n-Butyl-4---nitro-2-(2-diethylaminoethoxy). 
benzoate was prepared as follows: To a stirred i 
refluxing solution of 9.2 g. of sodium in 2000 ml. . 
rofinabutanol was added 95.7 g. of n-butyl 4-nitro 
2-hydroxybenzoate. The red insoluble sodium 
phenalate separated immediately. After addi 
tion had been complete, refluxing-was-continued: 

, - - - - i. for an additional ten minutes, and then:54.2 g of 
, 6.40; C1, 10.22. Found: C, 52.08; H, 6.48; C1, 2-diethylaminoethyl chloride was added dropwise 

-- 10: over a period of about twenty minutes. When diethylaminoethoxy)benzo 
site was also prepared stepwise as...follows:-A i. 

the-addition had been completed, the color had 
i already changed from a deep-red to a pale orange 
yellów. The reaction-mixture was then:refluxed 
for "five-hours; cooled and filtered: The filtrate 

-15-was-taken-down to dryness-under reduced pres 
sure yielding an oily residue, and a small amount 
of red solid. This mixture was treated with 2500. 
ml. of absolute ether, and the red solid was fil 
tered off." The filtrate was taken downto dryness 

ition Refluxing-and-stirring were continued for; 20: under reduced pressure, yielding; assan oil; the 
product, n-butyl 45-nitro'. 22-(2-diethylamino 
ethoxy)benzoate:- This ester was converted into: 
its-hydrochloride addition salt by dissolving it in . 
a little absolutes-ether and treating...the solution. 

yielding a cream-colored isolid-iase residue. Sev-25: with an excess of ethereal hydrogen chloride....A. 
eral recrystallizations of thissolid from methanol, 
and from in-pentane gave: a-60% yield of ethyli 
4-nitro 2-(2-chloroethoxy)benzoate, as spale-yel 
low-platelets, M.P. 56,657.2°C. (cori). . 
Anal-Calcd. for C11H12CINOs:- 

Found Cl;12.62: . . . . . . . . . . 
: On:heating- a.mixtures of ethyl i4-nitro-2-(2- : 

chloroethoxy)benzoate, diethylamine; sodium-io 
dide and absolute-ethanol, there; was: obtained, ini 
only a fair yield, ethyl 4-nitro-2-(2-diethylami 
noethoxy)benzoate. Following: this. Same -pro 
cedure but using:dimethylamine’sor (2-methylpi 
peridinetiin...place of j diethylamine; there is...obs 
tained ethyl-4-nitro-2-(2-dimethylaminoeth 

Cl; 12.96: 30 

35. 

pale-cream-colored solid separated. The mixture 
was cooled and the solid was collected-and-washed: 
With absolute ether, . Three recrystallizations of: 
this 'solid from ethyliaeetate yielded-aspaleyel. 
low needles; n-butyl-4-nitro-2-(2-diethylaminos, 
ethoxy)benzoate: hydrochloride, ME.P.: 117:6. 
118.6°C. (Cor.) . . . . 

Anal-Calcd.'for CitH26N205*HCl: N, 747; Cl; 
9.46. Found: N, 7.66; C1,944. Ethyl 4-nitro-2-(2-dimethylaminoethoxy)ben 
zoate was prepared as follows: To a solution of 
126:6 g. -off ethyl 54-nitro-2-hydroxybenzoate in 
1000 ml of absolute-lethanol was added a 'solution. 
of 138g of sodium in 500ml of absoluteethanol: ; 

oxy)benzoate.or-ethyl 4-nitro-2-E2-(2-methyl-1-40 The ethanol was then removed by distillation piperidyl)ethoxy)benzoate, respectively. 
Ethyl-4-nitro-2(3-(1-piperidyl)propoxybenzo-, 

ate was sprepared as follows: To tastirred 3reflux. 
ingissolution of .84:4 g; of ethyl 4-nitro-2-hy 
droxybenzoatein 1500 ml of absoluteethanol was 
added in a finestream assolution of 9.2ig. of sodi 
umsin 500 ml...of absolute ethanol. To theire 
sulting solution was added:dropwise-over-a-period. 
of fifteen minutes 65 g. of 3-(1-piperidyl)propyl 
chloride, and the resulting-solution Was refluxed 50 
for twenty-four hours;2. The sodium?chlorideswass 
filtered offiand washed: with ethylacetate: The 
combined: ifiltrate: and 3 Washings Were 3 taken to: 
dryness; under reduced pressure yielding a mix 
ture of an oily residue and a small amounto 
redssolid: To this mixture was added 2-liters of: 
ether and the insoluble red:solid was filtered-offs 
The:filtrate was evaporated to dryness under re 
duced pressure, yielding, as an oily material, ethyl. 
4:-nitro - 2-, 3-61 piperidyl)propoxylbenzoate. 
This ester was converted into its hydrochloride. 
saltby dissolving it in a little ethyl acetate and 
addings to the solution an excess of ethanolic 
hydrogen chloride. The solid hydrochloride Sep 
solute ether, cooled, and the precipitate Wascol 
lected and washed with absolute ether. The pre 
cipitate was recrystallized three-times, from iso 
propanol, yielding, as pale, yellow needles, ethyl 
4. nitrot-2, -3-(1-piperidyl)propoxylbenzoate. 
hydrochloride, M.P. 1604-161.6°C. (cor.) - 

indicaica forcHNOHCi: N, 7.52; Cl, 95. Found: N, 7.37; C1, 9:33. 
lost No stands for total nitrogen as determined by the Dumas 

method; it . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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60 C1, 11.12. Found: N, 8.56; C1, 11.10. 

... r. is '... 

while simultaneously adding toluene (1000 ml). 
To the resulting bright'red'suspension of thesodi 
um salt of ethyl 4-nitro-2-hydroxybenzoate-in" 
toluene was added 66.3 g. of 2-dimethylamino 

- 45 ethylchloride and the mixture was refluxed with 
stirring for forty-eight hours. The mixture was 
filtered while hot and the filter-cake" was washed 
with hot toluene. The combined filtrate and 
washings were evaporated in vacuo, leaving a 
quantitative yield of ethyl-4-nitro-2-(2-dimeth 
ylaminoethoxy)benzoate, as an oil., Treatment. 
of an ethyl acetate solution of this compound. 
with an excess of 20% etherealhydrogen chloride. gave a gummy precipitate, which crystallized 
from isopropanol in pale yellow needles, M. P. 
202.2202.6°C. (cor.). This product was ethyl 4-nitro-2-(2-dimethylaminoethoxy)benzoate hy 
drochloride. . . . . ' : 

Anal.--Calcd. for CisHi&N2O5:HCl:"... N, 8.79; 
dditionallower alkyl 4-nitro-2(tertiary-ami 

noalkoxy)benzoates, in the form of their hydro 
chlorides, prepared according to the above de 

arated slowly, The mixture was diluted with ab-'85 scribed procedures are given in Table I’. 

No.   
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Analyses 
8 

NRR R M.E.O. Formula ND C 

Calcd. Foundi Caled. Found 

2 NCH4& CEC 153.0-154. O C18H2NOE.C. , 24. 7.5 9.6 9.14 
2 NCIOb CHCH 207.0-208.0 CoNO.C. 7.77 .8 9,83 9.92 
3 NCIOb CCH 142. 0-144.6 C18H2N2O6.BC 7.48 7,79 9,46 9.25 
2 NCso CCH 1910-1915 C12N.O.EIC 7.8 7.82 9.88 9.90 
2 NCIOb C3 206.0-206.4 C118NOHC e 4,04 a 4.05 9, 22 0.2 
2 NC1d CaC 80.8-82.6 CitNOs. EIC 7,52 7,22 9.51 9.38 
3 NCHd CEC3 582-59.6 CissNO.C. 7.24 7.03 9.6 8.92 
3 N(CE) CEC 1648-65.6 C12N.O.C. 7.77 7.87 9.83 9.72 
2 N(CIs). CECHCH 153. 4-155.4 C18N2O5.HC 7.77 7.95 9,83 9,83 
2 N(CH5)2 C8 56,959.2 CoNO.O. 8,42 8,38 0.65 10.50 

a NCH-2,6-dimethyl-lpiperidyl. 
bNCHO 4-morpholinyl. NCB10-1-peperidyl. . . . d NCH=2-methyl-i-piperidyl, 
e Nitro nitrogen as determined by titration with standard titanous chloride in glacial acetic acid solution. . 
Additional lower alkyl 4-nitro-2-(tertiary- 20 this solution was added a Small amount of ethyl 

aminoalkoxy)benzoates which can be prepared 
according to the foregoing procedures include the 
following: ethyl 4-nitro-2-(2-dimethylamino-1- 
propoxy)benzoate; isobutyl 4-nitro-2-3-(1-pyr 
rolidyl)propoxylbenzoate; ethyl 4-nitro-2-[2- 
(2,5-dimethyl - 1 - pyrolidyl)ethoxybenzoate; 
methyl 4 -nitro - 2 - (4 - dimethylaminobutoxy)- 
benzoate; n-propyl 4-nitro-2-[2-(di-n-butyl 
amino)ethoxybenzoate; n-butyl 4-nitro-2-I3 
(4-methyl- 1 - piperidyl)propoxybenzoate; n 
hexyl 4-nitro-2-I2- (3-ethyl-1-piperidyl) ethoxyl 
benzoate; nanny 4-nitro-2-3-(2-methyl-1-pyr 
rolidyl)propoxylbenzoate; and the like. 

(2). Lower alkyl 4-amino-2-(tertiary-amino 
alkoacy) beneOates 

These compounds were prepared by reduction 
of the corresponding lower alkyl 4-nitro-2-(ter 
tiary-aminoalkoxy)benzoates, as described here 
inabove. Illustrative of this reduction are the 
following examples. 

Ethyl 4-amino - 2 (2 - diethylaminoethoxy)- 
benzoate was prepared as follows: To a hot wig 
orously stirred mixture of 33.6 g. of powdered 
iron, 1 ml. of concentrated hydrochloric acid and 
200 ml of 50% aqueous ethanol Was added slow 
ly, over a period of about ten minutes, 35.7 g. of 
ethyl 4-nitro-2-(2-diethylaminoethoxy)benzoate 
hydrochloride. The resulting mixture was heat 
ed with stirring for another thirty minutes, after 
which time an excess of Solid Sodium bicarbonate 
(about 15 g.) was cautiously added. The mix 
ture was stirred for an additional ten minutes 
and then filtered through a filter aid Which WaS 
subsequently Washed With hot ethanol. The com 
bined filtrate and Washings Were concentrated by 
distilling in vacuo, thereby yielding an oily resi 
due which was taken up with ethyl acetate. The 
ethyl acetate Was dried Over anhydrous Calcium 
sulfate and taken to dryneSS in Vacuo, yielding, 
as a pale orange, slightly viscous oil, 27.4 g. Of 
the product, ethyl 4-amino-2-(2-diethylamino 
ethoxy)benzoate. 
The preparation of ethyl 4-amino-2-(2-dieth 

ylaminoethoxy)benzoate in the form of its mono 
hydrochloride Salt was accomplished as follows: 
io a solution of 12.0 g. of ethyl 4-amino-2-(2- 
diethylaminoethoxy)benzoate dissolved in 50 ml. 
Of absolute ethanol was added 8.50 m. Of an eth 
anolic Solution of hydrogen chloride (0.1843 
g/ml.; enough HCl to produce the monohydro 
chloride). The solution was mixed well, taken 
to dryness in vacuo, ethyl acetate added and re 
moved in Vacuo, and the remaining residue dis 
Solved in a Small amount of isopropanol, To 
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sing and stirring were continued for an additional 

acetate and ether, just enough to produce tur 
bidity, Whereupon Spontaneous crystallization re 
sulated. The mixture was then diluted with 
ether, cooled in ice and the precipitate collected. 
Two recrystallizations from this precipitate from 
acetone-ethyl acetate yielded, as rosettes of white 
prisms, ethyl 4-amino-2-(2-diethylaminoethoxy)- 
benzoate monohydrochloride, MI. P. 134-135 C. 
Anal.-Calcd. for C15H24N2O3.HCl: Cl, 11.19. 

Found: C, 11.20. 
Alternatively, the foregoing preparation can be 

carried out using ethyl 4-nitro-2-(2-diethyl 
aminoethoxy)benzoate in place of ethyl 4-nitro 
2-(2- diethylaminoethoxy)benzoate hydrochlo 
ride. 
The dihydrochloride Salt of the above 4-amino 

benzoate was prepared by dissolving it in ethyl 
acetate and treating the Solution with an excess 
of ethereal hydrogen chloride. The mobile color 
leSS oil which separated crystallized readily when 
triturated. The solid was filtered, washed well 
With ethyl acetate and recrystallized twice from 
absolute ethanol-ethyl acetate. There was thus 
obtained ethyl 4-amino-2-(2-diethylaminoeth 
Oxy)benzoate dihydrochloride, M. P. 173.6- 
173.9° C. (cor.) (dried three days at 50° C.J. 
Anal-Calcd. for C15H24N2O3.2HCl: C, 50.99; 
7.42; Cl, 20.07. Found: C, 51.14; H, 7.36; Cl, 
90. 
Ethyl 4-amino-2-(2-diethylaminoethoxy)ben 

ZOate was converted into its phosphoric acid ad 
dition Salts as follows: A solution of the ester in 
absolute ethanol was treated with a molar equiv 
alent of 85% phosphoric acid in absolute eth 
anolic Solution. The precipitated crystalline 
phosphate was collected and recrystallized four 
times from 95% ethanol, yielding ethyl 4-amino 
2 (2- diethylaminoethoxy)benzoate phosphate, 
M. P. 168.7-169.6°C. (cor.). 
Anal-Calcd. for C15H2(N2OiP: HaPO4, 25.91; 

N, 7.40. Found: H2PO4, 25.30; N, 7.41. 
n-Butyl 4-amino-2-(2- diethylaminoethoxy)- 

benzoate was prepared as follows: A stirred 
mixture of 71.5 g. of powdered iron, 300 ml of 
ethanol, 75 ml. of water and i ml, of concentrated 
hydrochloric acid was brought to a boil. Heat 
Was removed and 80.0 g. of n-butyl 4-nitro-2- 
(2 - diethylaminoethoxy)benzoate hydrochloride 
Was added portion-Wise at such a rate as to main 
tain gentle boiling. After addition of the nitro 
compound had been completed, the reaction mix 
ture was refluxed with stirring for thirty min 
utes. Then an excess of sodium bicarbonate - 
(about 20 g.) was cautiously added and reflux 



ten-minutes. The reaction mixture was filtered 
hots and the filtrate was concentrated in vacuo 
Separated as: a distinct layer, was extracted with 
ethyl acetate. The ethyl acetates solution was 
dried over anhydrous calcium sulfate; and con 
centrated-in vacuo to yield, as a straw-colored 
oil, garbutyl-4-amino-2-(2-diethylaminoethoxy)- 
benzoate. This rester - was converted into its 
phosphoric acid addition salt as follows: To: a 
hot solutions of .46g, rof n-butyl-4-amino-2-(2- 
diethylaminoethoxy)benzoate:dissolved in a min 
imum quantity of shot absolute ethanol was 
added a?hot ethanolic solution of 17.2g.of 85% 
phosphoric acid. F.A. white solid readily separated 
from the.hot:solution, which was diluted with 
ethylacetate, cooled andfiltered. The solid was 
recrystallized several times from absolute-ethanol 
yielding, asi-rosettes of white needles, in-butyl 4-amino-2-(2- diethylaminoethoxy)benzoate phosphate, M.P.:1545-155.5°C. (cor.). 
: Anal.--Calcd...for: C17H23N2O3H3PO4: 'ND, 6.88; 
H3PO4, 24:12. Found:... ND, 7.10; H3PO4, 24.15. Ethyl-4-amino-2-[3-(1-piperidyl)propoxyl 
benzoate was prepared, according to the proce 
dures described above; for the preparation of n-butylamino-2-(2-diethylaminoethoxy)- 
ml.iofrethanol, s.100.5ml, of Water, 1 ml. Of con 

hydrochloride and;about 60 

extract yieldeda solid product. This solid-when 
reerystallized from Fethanol yielded, as white needles, ethyl-4-amino-2-[3-(1-piperidyl)- 
propoxy)benzoate, M.P. 109.2-110.1:.C. (cor.). 
'Anal-Galcd. for C17H26N2O3:ND, .9.14. , ND, 

890. . . . 

... (Ethyl 34 -i amino-2-3.- . (1 - piperidyl)- 
propoxylbenzoate:phosphate,iprepared as above, 
melted sat 1602-161,6°C. (cor.) when recrystal 
lized several times from absolute ethanol. 

HPO4- 24:22. Found: ND; 6.83; HaPO424,37. 3 Methyl-4-amino-2 
benzoate, was prepared-according:to the foregoing 
procedures, but using 13.15.g. of powdered iron, 

to remove:all; the ethanol. The product, which 

centrated; hydrochloric acid, 76.5 g. of ethyl-4- 
nitro -2. - E3 -(1-piperidyl)propoxybenzoate 

of sodium bicarbo - nate. Vacuum evaporation of the ethyl acetate 
35 

1 mil.rofeconcentrated hydrochloric acid, 400 ml. 

0 

5 

containing a small quantity of water, thereby 
20 
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benzoate, was obtained as an oil. This ester was 
converted into its diphosphate, as follows: A solu 
tion of; 9.5.g. of methyl-4-amino-2-[2-(4-morpho 
linyl)-ethoxylbenzoate-in. 25 ml. of, methanol was 
teated with a solution of 3.19.g. of 85% phos 
phoric acid in 25 ml. of methanol, whereupon 
there-separated immediately, a gummy material. 
Ethyliacetate-was added to the mixture, and the 
precipitated material was triturated while warm 
ing. The Supernatant-liquid was decanted and 
the gummy-material was triturated several times 
with warm-absolute ethanol, whereupon solidifi 
cation finally resulted. The solid was filtered 
and recrystallized by suspending it in hot, ab 
solute ethanol and adding hot water dropwise 
until the Solution-became clear, treating the solu 
tion "With decolorizing charcoal, filtering and 
allowing the filtrate to cool. The finely divided 
white salt that separated was collected and dried 
in vacuo at 100° C., ... yielding 5.5 g. of methyl 
4 -amino - 2 - 2 --(4-morpholinyl)ethoxy 
benzoate diphosphate, M. P. 1513-152.1 c. (cor). 
Anal.--Calcd. for C14H2ON2O4:2H3PO4: ND, 5.88; 

2H3PO4, 41.16. . Found: ND, 5.96; 2H3PO4, 40.85. 
25 

benzoate, but using 67,2ig. of powdered iron, 400. 
30 

The foregoing reductions of the lower alkyl 
4 - nitro - 2 - (tertiaryaminoalkoxy)benzoates - 
to yield the corresponding 4-amino benzoates 
can be carried out by catalytic hydrogenation 
as illustrated by the following: general prepara 
tion: ; Tengrams of the lower alkyl 4-nitro-2- (tertiaryaminoalkoxy)benzoate in 150 ml. of 

40 

Andicalled for CHNOHPO No. 6.93; 45 
(4morpholinyl)ethoxyl 

50 

ethanol is hydrogenated using 50 lbs., pressure 
of hydrogen at 25° C. in the presence of 2.g. of 
Raney is nickel. After the rapids exothermic re 
action, the catalyst is filtered off and the filtrate evaporated to dryness. The resulting, residue is 
dissolved in absolute; ethanol and is treated with 
a solution of 85% phosphoric acid in absolute 
sethanol to yield the corresponding lower alkyl 
24 - amino - 52- . (tertiaryaminoalkoxy)benzoate - phosphate. . 

Additional lower alkyl 4-amino-2-(tertiary 
-aminoalkoxy)--benzoates, in the form of their 
monophosphate-salts, prepared according to the 
above procedures-are-given in Table II’. . . . 

TABLE II 
NH, 

of .75%raqueous methanol and 13.6 g.of methyl .. - 
4.- : nitro.2 - 2 -(4-morpholinyl)ethoxyl O(CH),NRRi-H, Po, benzoate:hydrochloride. The product, I methyl - 
4- amino-2-12 - (4 - morpholinyl)ethoxyl 

"..., Analyses 

in NRR, R, ME'. Formula Els Po. Nd 
Calcd. Found. Calcd. Found 

2 N(CH), n-CH, I 153.0-1540 QiliaN.O.P. ... 24.98. v. 7.14 7.15 N3:3: "SE" E.g.: 3:33.88:3:13; 7.14 - 7:05 . 2. NC5Hob. CH5 - 220.8-221; 4: ; C18HN2OP : :25:ils : 718. 7.17 
2 NCH10,d. Cas' ----------- ---...-- - - - : - - - - - - - - 
2...NCEise Cass, 21.0-21; issiNOP 3. 6.70 6.67 
3 - NCEO, f : CHs 136.4138.3, Cist3N2OP is 6:70 6:56 
2 : NCHOE.b CHs 1963-96.9. Siss9sR, 7.14, 7.16 3.3 NCEOgi F.C.s 143.3144.4 - C18H2N2OSP- 6.89. 6.65 
2 N(CH), C.H. 176.3-177:3; , CryEla.N.O.P., 27. 8.00 - 7.98 
NC.H.-l-piperidyl. 
NCH=2-methyl-l-piperidyl, 

dThe crystalline base melted at 
he crys NCHO=4-morpholinyl. 

is hystifiessmelted at 107. 3-108.5°C. (cor). Caled, for C.H.N.0:ND, 9.58. Found: Np, 9.40. 
- 912–92.4° C. (cor). Caled: for Cr HaN,0: ND, 9.14. Found: ND; 9.26. e.NCH=2,6-dimethyl-l-piperidy. 
ine baseineled at li2.4-113.5°C. (cor.). Caled for CushasN2O3: ND, 8.74. Found: ND; 8.54. 

b. The crystalline base-melted at 98.0-99.89 C. (cor).3:Calcd for Cash;NOA: ND; 9.52. Found:.ND 9.42. 
i. The crystalline basemelted at 106.8.1080C, (cor). Calcd for CENOND909. FoundND, 8.78. iii.;Stitt is eiteia: 6.295:6°C; (66.5°Caled: for CifiN,6; N5.iii. Folind: Niii. 
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Additional lower alkyl 4-amino-2-(tertiary 
aminoalkoxy)benzoates which can be prepared 
according to the foregoing procedures include 
the following: ethyl 4-amino-2-(2-dimethylami 
no-1-propoxy)benzoate; isobutyl 4-amino-2-3- 5 
(1-pyrrolidyl)propoxylbenzoate; ethyl 4-amino 
2-D2-(2,5 - dimethyl-1-pyrrollidyl)ethoxylbenzo 
ate; methyl 4-amino-2-(4-dimethylaminobu 
toxy)-benzoate; n-propyl 4-amino-2-2-(di-n- 
butylamino)ethoxylbenzoate; n-butyl 4-amino 
2-L3-(4-methyl - 1-piperidyl)propoxylbenzoate; 
n-hexyl 4-amino-2-[2-(3-ethyl-1-piperidyl)eth oxybenzoate; n-amyl 4-amino-2-3-(2-methyl 
1-pyrrolidyl)propoxylbenzoate; and the like. 

O 

5 
(3). Louver alkyl 4-alkylamino- and 4-hydroacy- . 
alkyamino - 2- (tertiary - aminoalkcoacy) ben&o- 
CiteS . . . 

These compounds were produced by alkylation 
of the corresponding lower alkyl 4-amino 
2- (tertiary - aminoalkoxy)benzoates described 
above. This alkylation was run preferably by 
reductive alkylation procedures as illustrated in 
the following examples. Ethyl 4-n-butylamino-2-(2-diethylaminoeth 
oxy)benzoate was prepared as follows: To a hot 
stirred mixture of 26.0 g. of ethyl 4-amino-2-(2- 
diethylaminoethoxy)benzoate, 24.1 g. of zinc: 
dust, 22.6 g. of glacial acetic acid and 450 ml. of 
dry benzene was added 8.0 g. of n-butanal (n- 
butyraldehyde) dissolved in 50 ml. of dry ben 
zene over a fifteen minute period. After the 
mixture had been stirred for one hour, an addi 
tional 1 ml. of n-butanal was added and stirring 
continued for an additional fifteen minutes. 
The zinc acetate was filtered off and washed 
With hot dilute acetic acid and benzene. The 
Cooled filtrate Was made basic to litmus with 
concentrated ammonium hydroxide, the benzene 
layer was separated and the aqueous solution. 
was extracted three times with benzene. After 
the combined benzenelayer and extracts had been 
dried over anhydrous calcium sulfate, the ben 
Zene was removed by distilling in vacuo, yield 
ing, as a Straw colored oil, ethyl 4-n-butylamino 
2-(2-diethylaminoethoxy)benzoate. This ester 
was converted into its monohydrochloride salt as 
follows: Eleven grams of the ester was dissolved 
in ethyl acetate and was treated with an excess 
of 20% by weight of ethanolic hydrogen chlo 
ride, whereupon a gummy material separated 
immediately. The supernatant liquid was de 
canted from the gum and the latter was tri 
turated twice with warm ethyl acetate. The 
gunny material was then dissolved in a mini 
murn amount of hot ethanol, 12 g. of ethyl 4-n- 
butylamino - 2 - (2-diethylaminoethoxy)benzoate 
WaS added and the Solution was cooled. AbSO 
lute ether was then added to turbidity, where 
upon a cream colored crystalline precipitate Sep 
arated. The mixture was diluted to about 500 ml. 
With absolute ether. The precipitate was collected 
and recrystallized once from absolute ethanol-ab 
Soluteether With decolorization, using decolorizing 
charcoal, and a second time, with decolorization, 
from ethanol-ethyl acetate. There was thus ob 
tained ethyl 4-n-butylamino-2-(2-diethylamino 
ethoxy)benzoate hydrochloride, M. P. 160.5- 
161.8° C. (cor.). 
Anal-Calcd. for C19H32N2O3.HCl: N, 7.51; C1, 

9.50. Found: N, 7.36; C1, 9.45. 
When the above procedure is followed but using 

n-propanol, in-pentanal and n-hexanal, in place 
of n-butanal, the resulting products, in the form. 
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12 
of their monohydrochlorides, are ethyl 4-n-pro 
pylamino-2 - (2 - diethylaminoethoxy)benzoate, 
ethyl 4-n-amylamino-2-(2-diethylaminoethoxy)- 
benzoate and ethyl 4-n-hexylamino-2-(2-diethyl 
aminoethoxy)benzoate, respectively. 
When the above procedure is followed but using, 

in place of ethyl 4-amino-2-(2-diethylaminoeth 
Oxy)benzoate, methyl 4-amino-2-3-(1-piper 
idyl)-propoxylbenzoate, n-propyl 4-amino-2-[2- (2,6-dimethyl-1 - piperidyl) ethoxylbenzoate, n 
butyl 4-amino-2-(2-2-methyl-1-piperidyl) eth 
OXylbenzoate or ethyl 4-amino-2(2-(4-morpho 
linyl)-ethoxylbenzoate, there is obtained, in the 
form of their monohydrochlorides, methyl 4-n- 
butylamino-2-I3 - (1 - piperidyl)propoxybenzo 
ate, n-propy 4-n-butyl-amino-2-[2-(2,6-dimeth 
yl-1-piperidyl)ethoxylbenzoate, n-butyl 4-n-bu tylamino-2-[2-(2-methyl-1, - piperidyl)ethoxy]- 
benzoate or ethyl 4-n-butylamino-2-[2-(4-mor 
pholinyl)ethoxylbenzoate, respectively. 2: Ethyl 4-(5-hydroxyamylamino)-2-(2-diethyl 
aminoethoxy)benzoate was obtained, as an oil, 
following the above procedure but using 26.0 S. 
of ethyl 4-amino-2-(2- diethylaminoethoxy)- 
benzoate, 11.3 g. of 5-hydroxypentanal, 24.1 g. of 
Zinc dust, 22.6 g. of glacial acetic acid and 500 ml. of dry benzene. Ethyl 4-(5-hydroxyamyl 
amino)-2-(2-diethylaminoethoxy)benzoate mon 
ohydrochloride, M. P. 132.2-133.4°. C. (cor.) was 
obtained following the procedure disclosed above 
for preparing ethyl 4-n-butylamino-2-(2-diethyl 
aminoethoxy)benzoate monohydrochloride. 
Anal-Calcd. for C20H24N2O4-HCl: N, 6.95; 

Cl, 8.79. Found: N, 7.07; C1, 9.05. When the above procedure was followed but 
using, in place of ethyl 4-amino-2-(2-diethylami 
noethoxy)benzoate, n-propyl 4-amino-2-(2-di 
ethylaminoethoxy)benzoate and ethyl 4-amino 
2-2-(2,6-dimethyl - 1 - piperidyl)ethoxybenzo 
ate, there was obtained, as oils, n-propyl 4-(5- hydroxyamylamino)-2'-(2-diethylaminoethoxy)- 
benzoate and ethyl 4-(5-hydroxyamylamino)-2- (2-(2,6-dimethyl - 1-piperidyl)ethoxybenzoate, 
respectively. 
When the above procedure is followed but 

using, in place of 5-hydroxypentanal, 3-hydroxy 
propanal, 4-hydroxybutanal, 3-hydroxybutanal 
or 6-hydroxyhexanal, there is obtained, in the 
form of their monohydrochlorides, ethyl 4-(3- 
hydroxypropylamino) - 2 - (2 - diethylaminoeth Oxy)benzoate, ethyl 4-(4-hydroxybutylamino)-2- 
(2-diethylaminoethoxy)benzoate, ethyl 4-(3-hy droxybutylamino)- 2 -(2-diethylaminoethoxy). 
benzoate or ethyl 4-(6-hydroxyhexylamino)-2- (2-diethylaminoethoxy)benzoate, respectively. Ethyl 4-(3-hydroxy-2,2-dimethylpropylamino)- 
2-[2-(2,6-dimethyl-1-piperidyl) ethoxy benzoate 
was prepared following the above procedures but 
using 19 g. of ethyl 4-amino-2-[2-(2,6-dimethyl 
1-piperidyl)ethoxylbenzoate, 7.32 g. of 3-hy 
droxy-2,2-dimethylpropanal, 15.5 g. of zinc dust, 
14.5 g. of glacial acetic acid and 500 ml. of dry 
benzene. The resulting product, a pale yellow 
mobile oil, crystallized when triturated. The 
Crystalline material was recrystallized twice from 
benzene, with decolorization using decolorizing charcoal, yielding ethyl 4-(3-hydroxy-2,2-di 
methylpropylamino)-2-[2-(2,6-dimethyl - 1. 
piperidyl)ethoxylbenzoate, M. P. 90.0-91.00 C. 
(cor.) Idried in vacuo at 65° C. 
Anal-Calcd. for C23H38N2O4: C, 67.94; H, 9.42; 

N, 6.89. Found: C, 68.06; H, 9.31; N, 6.81. Alternatively, the foregoing reductive alkyla 
tions can be carried out using, in place of zinc 
dust and glacial acetic acid, hydrogen under 

  



- 3 
pressure, in: the: presence of 

..Catalyst such as platinum. . 
St. Gotherlower-alkyl 4-alkylamino- or 4-hydroxy 
-alkylamino-2-c. (tertiary eaminoalkoxy)benzoates 

; ca. hydrogenation 

procedures using:the appropriate, alkanol:orihy 
.droxyalkanol and lower: alkyl:4samino-2-(ter 
tiary-aminoalkoxy)benzoate: include: the follow 
-fig: "ethyl 34:n-butylanino-2-(2-dimethylamino 

2-3-(1-(1-pyrrolidyl) propoxybenzoate; ethyl 
4-(3-hydroxypropylamino)-2-2-(2,5-dimethyl 
1-pyrrolidyl) ethoxylbenzoate; methyl 4-n-hexyl 
amino-2-(4-dimethylaminobutoxy)benzoate; n 
propyl 4-n-amylamino-2-[2-(di-n-butylamino)- 
ethoxylbenzoate; n-butyl 4-n-butylamino-2-3- 
(4-methyl- 1 - piperidyl) propoxyl benzoate; n 
hexyl 4-n-propylamino-2-[2-(3-ethyl-1-piperi 
ylamino)-2-I3-(2-methyl-1-py 
benzoate; and the like. . . . - 
Alternatively, the lower-alkyl 4-alkylamino 

and 4-hydroxyalkylamino-2-(tertiary -amino 
alkoxy)benzoates of our. invention can be pre 
pared by direct alkylation of the corresponding 
4-amino compounds. This mode of alkylation is 
illustrated by heating ethyl-4-amino-2-(2-di 
ethylaminoethoxy)benzoate with methyl iodide, 
ethyl bromide, 2-hydroxyethylbromide, inspropyl 
iodide, n-butyl bromide or 5-hydroxypentyl chlo 
ride in the presence of a hydrogen halide acceptor 
such as potassium carbonate to yield, respec 
tively, ethyl 4-methylamino-2-(2-diethylamino 
ethoxy)benzoate, ethyl 4-ethylamino-2-(2-di 
ethylaminoethoxy)benzoateethyl 4-(2-hydroxy 
ethylamino)-2-(2-diethylaminoethoxy)benzoate, 
ethyl 4-n-propylamino-2-(2- diethylaminoeth 
oxy)benzoate, ethyl 4-n-butylamino-2-(2-diethyl 
'-aminoethoxy)benzoate and ethyl 4-(5-hydroxy amylamino)-2-(2-adiethylaminoethoxy)benzoate. 
We claim: 

... ii.1:3A compound having 

rrolidyl)propoxyl 

the formula 

-o-x-NRR, 
600R 

where Z is a member of the group consisting of 
nitro, -amino, lower alkylamino and lower hy 
droxyalkylamino, X is a slower-alkylene tradical 
whose two-free-valence-bonds are on different 
carbon; atoms, NRRii is all member of the group 
consisting of lower dialkylamino, l-piperidyl, 
(lower alkylated) - 1 piperidyl, 1 pyrrolidyl, 
(lower alkylated):1-pyrrolidyland.4 morpholin 
yl, and R2 is a lower alkyl radical. 
2. A compound having the formula. 

O-x-N (lower alkyl) 

COOR 

where X is a lower alkylene radical whose tWO 
free valence bonds are on different carbon atoms 
and R2 is a lower alkyl radical. 

whichs can-be; prepared:according to; the: above : 

1-propoxy)benzoate; isobutyl 4-in-propylamino 

idyl)ethoxybenzoate; namyl-4-(5-hydroxyam 
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-3.3A. compound-having the formula 
: - NH, ... ." . . . . 

0-x-N(C.H.), 
OOR 

0 where X is a lower alkylene radical whose two 
free valence bonds: are on different carbon atoms 
and R2 is a lower alkyl radical. 

4. A compound having the formula. 
i5 

820 '-. . . . . . . . . . . 

?ooR, 
where X is a lower-alkylene radical whose two 
free valence bonds are on different carbon-atoms, 

2NRR1 is a 1-piperidyl radical and R2 is a lower 
5. A compound having the formula 

2:30 

35 

where X is a lower...alkylene radical whose two 
freevalence bonds are on different carbon atoms, 
NRR1 is a (lower alkylated)-1-piperidyl radical 
and R2 is a lower alkyl radical. 

6. A compound having the formula 40 

o-x-NRR, 
OOR 

50 where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
iNRR1 is a 2-methyl-1-piperidyl radical and R2 is 
sac-lower, alkyl radical. . . . -, - . 

a 7. A process for the preparation of a compound 
*:55 having the formula 

NH, 

'60. 

COOR 

(65 where X is a lower alkylene radical whose two 
free Valance bonds are on different carbon atoms, 
NRR1 is a member of the group consisting of low 
er dialkylamino, l-piperidyl, (lower alkylated) - 
1-piperidyl, 1-pyrrolidyl, (lower alkylated)-1- 

70 pyrrollidyl and 4-morpholinyl, and R2 is a 
lower alkyl radical, which comprises treating 
a member of the group consisting of a 
lower alkyl 4-nitro-2-hydroxybenzoate and a 
metal Salt thereof with a tertiary-aminoalkyl 

75 halide of the formula, halogen-X-NRR1, and 
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treating the resulting lower alkyl 4-nitro-2- 
(tertiary-aminoalkoxy)benzoate with a reducing 
agent effective to reduce nitro groups to amino 
grOUpS. 

8. A process for the preparation of a con- . 
pound having the formula, 

NH 

CO OR 
where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a member of the group consisting of low 
er dialkylamino, 1-piperidyl, (lower alkylated) - 
1-piperidyl, 1-pyrrollidyl, (lower alkylated)-1- 
pyrrolidyl and 4-morpholinyl, which comprises 
treating the corresponding lower alkyl 4-nitro-2- 
(tertiary-aminoalkoxy)benzoate with a reducing 
agent effective to reduce nitro groups to amino 
groupS., 

9. A process. for the preparation of a lower 
alkyl 4 - amino-2-(dialkylaminoalkoxy)benzoate 
having the formula: 

NI 

-O-X-N(lower alkyl). 

COOR 
where. X is a lower alkylene radical whose two 
free valance bonds are on different carbon atoms 
and R2 is a lower alkyl radical, which comprises 
treating the corresponding lower alkyl-4-nitro-2- 
(dialkylaminoalkoxy)benzoate with a reducing 
agent effective to reduce nitro groups to amino 
groupS. 

10. A process for the preparation of a lower 
alkyl 4 - amino-2-(diethylaminoalkoxy)benzoate 
having the formula 

NH 

door, 
where X is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms 
and R2 is a lower alkyl radical, which comprises 
treating the corresponding lower alkyl 4-nitro 
2-(diethylaminoalkoxy)benzoate with a reduc 
ing agent effective to reduce nitro groups to 
amino groupS. 

11. A process for the preparation of a lower 
alkyl 4 - amino - 2- (tertiary-aminoalkoxy)ben 
zoate having the formula, 

NE 

CooR, 

5 

O 
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Where X is a lower alkylene radical whose two 
free Valence bonds are on different carbon atoms, 
NRR1 is a 1-piperidyl radical and R2 is a lower 
alkyl radical, which comprises treating the cor 
responding lower alkyl 4-nitro-2-(tertiary 
aminoalkoxy)benzoate With a reducing agent 
effective to reduce nitro groups to amino groups. 

12. A process for the preparation of a lower 
alkyl 4-amino - 2 - (tertiary-aminoalkoxy)beifs: 
ZOate having the formula, 

NE'. 

-0-x-NRR, 
door, 

where x is a lower alkylene radical whose two 
free valence bonds are on different carbon atoms, 
NRR1 is a (lower alkylated)-1-piperidyl radical 
and R2 is a lower alkyl radical, which comprises 
treating the corresponding lower alkyl 4-nitro-2- 
(tertiary-aminoalkoxy)benzoate with a reducing 
agent effective to reduce nitro groups to amino 

13. A process for the preparation of a lower 
alkyl 4-amino-2-(tertiary-aminoalkoxy)benzoate 
having the formula 

NH 

COOR 
where X is a lower alkylene radical. whose two 
free Valence bonds are on different carbon atoms, 
NRR1 is a 2-methyl-1-piperidyl radical and R2 
is a lower alkyl radical, which comprises treating 
the corresponding lower alkyl 4-nitro-2-(tertiary 
aminoalkoxy)benzoate With a reducing agent 
effective to reduce nitro groups to amino groups. 

14. Ethyl 4-amino-2-(2-diethylaminoethoxy)- 
benzoate. w 

15. n-Propyl 4-amino - 2 - (2-diethylamino 
ethoxy)benzoate. , 

16. n-Butyl 4 - amino - 2 - (2 - diethylamino 
ethoxy)benzoate. . . 

17. Ethyl 4 - amino - 2 - 3-(1-piperidyl) pro 
poxylbenzoate. - 

18. Ethyl 4-amino - 2-3-(2-methyl-1-piper 
idyl)propoxybenzoate. 

... " RAYMOND. O. CLINTON. 
STANLEY C. LASKOWSKI. 
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