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This invention relates to therapeutic processes, and 
more particularly to methods of treating persons suffering 
from disturbances or ills originating in the central nervous 
system. 
The novel therapeutic processes of this invention com 

prise administering to a human being one or more of the 
substituted benzodioxanes represented by the following 
formula: 

s 4 3 

7 8 (1) 2 om-nn-m, 

‘I’ 
R 

wherein R is a hydrogen, or an alkyl or alkenyl group 
having from 1 to 4 carbon atoms, and R1 is an alkyl, an 
alkenyl, an hydroxyalkyl or an alkoxyalkyl radical having 
from 2 to 6 carbon atoms. 

In the above formula, when R is an alkyl or alkenyl 
group, it can be, illustratively, methyl, ethyl, isopropyl, 
allyl or butyl. R1 in the formula can be, illustratively, 
allyl, n-butyl, isoamyl, hydroxyethyl, methoxypropyl, 
n-amyl, isobutenyl, ethoxyethyl, isopropyl and sec-butyl. 
Examples of aminobenzodioxanes which are useful in 

carrying out our novel therapeutic processes include 2 
ethoxyethylaminomethyl-8-ethoxybenzodioxane, Z-meth 
oxypropylaminomethyl-S-ethoxybenzodioxane, Z-isobutyl 
aminomethyl - 8 - n - propoxybenzodioxane, 2-A2-butenyl 

aminomethyl-S-hydroxybenzodioxane, Z-n-propylamino 
methyl-S-isopropoxybenzodioxane, 2-ethylaminomethyl-8 
n-butoxybenzodioxane, Z-n-amylaminomethyl-8-methoxy 
benzodioxane, Z-isobutylaminomethyl-8-hydroxybenzodi 
oxane, 2-isoamylaminomethyl-87methoxybenzodioxane, 2 
isopropylaminomethyl-8-methoxybenzo'dioxane, and the 

e. 

An especially useful group of drugs with excellent thera 
peutic ratios are provided for use in our novel processes 
when the compound contains an S-hydroxy, an S-methoxy 
or an S-ethoxy radical. Examples of this preferred group 
of aminobenzodioxanes include 2-n-butylaminomethyl-8 
ethoxybenzodioxane, 2-allylaminomethyl-8-ethoxybenzo— 
dioxane, Z-n-butylaminomethyl-S-methoxybenzodioxane, 
2-n-butylaminomethyl-8-hydroxybenzodioxane, 2-isobutyl 
aminomethyl - 8 - methoxybenzodioxane, Z-n-amylamino 
methyl - 8 - ethoxybenzodioxane and 2-(2-methylbutyl) 
aminomethyl-S-hydroxybenzodioxane. 
The pharmaceutically acceptable acid addition salts of 

the aminobenzodioxanes embraced by the above formula 
are also included Within the scope of this invention since 
such salts are effective for use in our novel therapeutic 
process because of their content of active aminobenzodi 
oxane. Furthermore, many of the salts have the advan 
tages of water solubility, heat stability, or both, as com 
pared with the free bases from which they are derived. 
Both organic and inorganic acids can be employed to 
form pharmaceuticallyacceptable salts with the various 
aminobenzodioxane bases, illustrative acids being hydro 
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2 
chloric acid, hydrobrornic acid, sulfuric acid, phosphoric 
acid, maleic acid, acetic acid, benzoic acid, succinic acid, 
citric acid, ascorbic acid, and the like. 
The novel therapeutic processes of this invention employ 

a group of substituted benzodioxane compounds which are’ 
characterized by a physiological action comprising a‘ 
marked central depressant action of selected character; 
that is, the compounds employed in the processes have a 
pronounced activity on the central nervous system in their 
ability to depress transmission of nerve impulses across 
synapses mediated by endogenous sympathetic agents. 0n 
the other hand, in dosage amounts customarily employed 
for depression of central activity, the compounds are de 
void or substantially so, of hypnotic or sopori?c action. 
The selective central depressant activity of the substi 

tuted benzodioxane compounds is readily demonstrable 
by animal experimentation. Thus for example, adminis 
tration of a compound represented by the above formula 
to a conditioned animal previously trained to avoid un 
pleasant or harmful stimuli by manipulation of a mechan 
ical device or by a particular pattern of action, causes a . 
selective loss of the acquired avoidance behavior without 
concomitant loss of escape activity. 
The physiological action possessed by the compounds 

represented by the above formula makes them especially 
useful for administration to human beings for alleviation 
of some of the ills or disturbances of central origin.’ 
Illustratively, the administration of one of the compounds 
in suitable dose amounts to a disturbed human being re 
lieves the symptoms arising from emotional tension, 
neurotic anxiety, 'psychomotor hyper-activity, hysterical 
panic and other similar conditions of central origin. 
Additionally, administration of one of the compounds to 
a human being effectively elevates the emetic threshold. 
Moreover, the administration of one of the compounds 
to a hypertensive patient lowers the blood pressure of the 
patient. The hypotensive action evoked di?ers in char 
acter from that produced by other compounds previously 
known, which fail to demonstrate the speci?c central ac 
tivity characteristic of the compounds described herein, 
but conversely act through a peripheral type of adrenergic 
block. ' 

The following procedure exempli?es, in general terms, 
the process of administering a substituted benzodioxane 
to patients having symptomotology of the type described 
above but who are not so disturbed as to need restraint: 
A capsule or tablet or other pharmaceutical form con 
taining an effective dose of the medicament in the solid 
state, for example from 5 to 50 mgs., is administered to 
the patient via the oral route every 4 to 6 hours, or more 
often if need be. Initially, it is sometimes desirable to 
give a large dose-for example, one, two or three times 
the above dose-in order to obtain a pronounced initial 
effect. With a majority of patients, a dose of from 5 to 
10 mgs. or even 20 mgs. 3 to 4 times a day is sufficient to 
give the required therapeutic effect. 

With disturbed psychotics and other patients requiring 
restraint, a different therapeutic procedure can be used. 
Thus, in suitable cases the initial and subsequent doses 
of benzodioxane tranquilizer can be administered 
parenterally by intramuscular or subcutaneous injection, 
and an oral dosage form can be used at such time as the 
psychotic person is su?iciently rational. .A water-soluble 
salt of an aminobenzodioxane is particularly useful for 
purposes of injection. In general, the dose required for 
parenteral administration is somewhat less than that re 
quired to provide an equal elfect by oral administration. 
A further mode of evoking tranquilizing action by the 

administration of an aminobenzodioxane is that of re 
taining a patient on a small daily maintenance dose of 
about 5 to 10 mgs. administeredv three or four times a 
day, but increasing this dose in times of stress. This 
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type of therapeutic treatment is especially valuable when 
the patient being treated is suffering from a disease which 
has a partially psychogenic origin, such as is the case 
in many types of high blood pressure. 
The various pharmaceutical forms referred to above 

are prepared by ‘methods well known to the art. For 
example, a solid dosage form can comprise a gelatin 
capsule containing a dose amount of a substituted amino 
benzodioxane mixed with a quantity of starch or other 
solid pharmaceutical extending medium. Alternatively, 
a binder such as stearic acid or magnesium Slii?l'?'t?- can 
be added to the mixture of starch and drug and the whole 
pressed into tablet form. Parenteral dosage forms are 
obtained by dissolving a water-soluble salt of the active 
drum in water or saline solution in a' concentration such 
that 1 cc. of the solution contains from 5-10 mgs. of 
active drug. The solution can then’be ?lled into 1 cc. 
ampoules or larger multiple dose ‘ampules. ' Y 
The following examples illustrate the preparation of 

suitable dosage forms. 5“ " ‘ " 

‘Filled gelatin capsules can be prepared by mixing one 
pound 'of 8-ethoxy-2-n-butylaminomethylbenzodioxane 
hydrochloride with 64 pounds of starch and ?lling the 
mixture into empty telescoping capsules of such'size that 
each capsule contains 5, mg. of drug. ' - 

Tablets can be prepared as follows: 20 parts of 8 
ethoxy-2-n-butylaminomethylbenzodioxane, 35 parts of 
starch, 35 parts of milk sugar, 4 parts of sodium car~ 
boxymethyl cellulose and l’part of magnesium stearate 
(all parts by weight) are thoroughly mixed and the mix 
ture is then compressed into scored 100 mg. tablets, each 
tablet containing 20 mg. of the active drug. 

Ampoules containing an injectable solution are pre 
pared as follows: 50 liters of a solution containing 5 
mg. per ml. of 8-ethoxy-2-n-butylaminomethylbenzodi 
oxane in the form of its hydrochloride salt is prepared in 
distilled water, and 5 mg. of sodium chloride per ml. are 
dissolved therein to provide a substantially isotonic solu 
tion. The solution is sterilized by ?ltering it through a 
Seitz ?lter, and is then ?lled with aseptic technique into 
1 cc. ampoules. ' 

The novel aminobenzodioxanes which are useful in our 
therapeutic process and which form the active ingredient 
in our novel pharmaceutical compositions are prepared 
by the general procedures set forth below. 
By way of explanation, no suitable prior art method 

was available for the preparation of an 8-substituted 
aminobenzodioxane corresponding to Formula I. Such 
methods as were available lead only to the formation 
of a mixture of the 8-substituted and the 5-substituted 
isomers. The latter isomers not being useful in the 
processes of this invention, are unwanted. A mixture of 
the 5- and 8-isomers corresponding to the above formula 
is very di?icult to separate. It has, therefore, been neces 
sary to develop novel methods for preparing compounds 
corresponding to Fonnula ‘I. To this end, a method has 
been devised for preparing a puri?ed S-alkoxy substituted 
benzodioxanc intermediate which can be converted into 
the desired Z-alkylamihomethyl-8-substituted benzodi 
oxane. The process comprises the reaction of an o-alkyl 
catechol with ethyl~u,B-di-bromopropionate, following 
the method of Koo et al. as described in I. Am. Chem. 
Soc. 77, 5375 (1955), to provide a mixture of both 5 
‘and 8-alkoxy-2-carboethoxybenzodioxanes. This mixture 
of isomers is reacted with alcoholic ammonia to yield a 
mixture of both 5- and 8-alkoxy-Z-carboxamidobenzo 
dioxanes from which the two isomeric amides can be 
separated on the basis of their di?erential solubility in 
organic ‘solvents. For example, the 5-,alkoxyamide is 
relatively insoluble in ethanol, whereas the" desired 8 
alkoxyamide is markedly soluble in this solvent. The 
8-alkoxy-2-carboxamidobenzodioxane separated in this 
fashion can be freed from such minor residual quantity 
of the S-isomer as may be present, by simple recrystalli~ 
aation, chromatography or other equivalent method. The 
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pure 8-substituted amide‘ is reconverted to the correspond 
ing Z-carboethoxy derivative, which is reduced with 
lithium aluminum hydride to yield a Z-hydroxymethyl 
S-alkoxybenzodioxane. The hydroxymethyl derivative is 
chlorinated with thionyl chloride forming a 2-chloro 
methyl-8-alkoxybenzodioxane from which the desired 
aminobenzodioxane is prepared by the amination method 
set forth in Example 1 of US. PatenfNo. 2,056,046, 
issued September 29, 1936. Alternatively, the‘ separated 
2-carboethox‘ -8-alkoxybenzodioxane can be reacted with 
primary amine to yield the corresponding amide which 

is then reduced with lithium aluminum hydride directly 
to the desired 2-aliphatic-substituted aminomethyl-S 
alkoxybenzodioxane. 
The 8-hydroxy-2-aliphatic-substituted aminobenzodi 

oxanes useful in our novel’ therapeutic process can be 
readily prepared from the corresponding 8-alkoxy com 
pounds by treating the phenolic ether with an ether-split 
ting’ reagent such as 48% hydrobromic acid, or concen 
trated hydriodic acid. An alternative ‘method of produc 
ing these compounds rests'upon the discovery that ‘a mix 
ture of both the 5- and 8-alkoxy-2-aliphatic-snbstituted 
aminomethylbenzodioxanes, when treated with an ether 
splitting reagentffortuitously yields the desired 8-hydroxy~ 
Z-aIiphatic-substituted aminomethylbenzodioxane as an 
ether-insoluble solid, whereas the unwanted 5Ahydroxy 
compound is an ether-soluble oil. This alternative method 
of preparing an S-hydroxy-Z-aliphatic-substituted-amino 
methylhenzodioxane is preferred since it involves fewer 
steps and less expensive starting materials. The S-hy 
droxy compound thus obtained, in addition to being use 
ful in itself, can readily be alkylated to give such 8-alkoxy 
or S-alkenoxy derivatives as may be desired. Before al 
kylating an 8-hydroxy-2-aliphatic - substituted - amino 
methylben'zodioxane it is necessary to protect the second 
ary amine function, as by acetylation and after the S-hy 
droxy group- has been alkylated, the protecting group is 
removed. If the protecting group is‘ an acetyl group, al 
kaline hydrolysis su?ices for‘i'ts removal. More simply, 
when it is desired to produce an aminobenzodioxane hav 
ing an ether group in the 8-position other than the ethoxy 
group, it is feasible to react 8-ethoxy-2-chloromethylben 
zodioxane, prepared as illustrated above, with an ether 
splitting reagent to form 8-hydroxy-2-chloro-methylbenzo 
dioxane which can be alkylated." ‘The 8-_alkoxy-2-chloro 
methylbenzodioxane can be reacted with a primary amine 
as described above with reference to the 8-ethoxy com 
pounds to yield 'a desired product. The latter route to 8 
hydroXy-Z-substituted benzodioxane o?ers certain techni 
cal advantages forcommercial production since the acetyl 
ation and deacetylation steps are avoided. 

After a pure Sfiscmer of any given structure has once 
been crystallized, it is frequently‘pos'sible to employ seed 
crystals of the isomer to cause selective crystallization of 
the desired 8-isomer from a} sloution containing both the 
8- and S-isomérs, as is well known in the art. 

’ The 2-substituted benzodioxanes which arevuseful in 
our novel process are capable of being resolved into op 
tically active isomers. For example, the reaction of dl-Z 
butylaminomethyl-8-hydroxybenzodioxane and d-oham 
phor sulfonic acid in‘ethanol yields a mixture ofsalts in 
which the salt of the l-isomer of the benzodioxane com 
pound is relatively insoluble and vis easilyv crystallized. 
The salt of the d-isomer remains in the mother liquor and 
can be recovered by evaporation of the solvent. 

This invention is further illustrated by the following 
examples which disclose the preparation of illustrative 
compounds useful in this invention. ‘ 

EXAMPLE 1, 
Preparation of Z-chloromethyl-8-ethoxybenz0di0xane 
A mixture of 2-ca-rboethoxy-S-ethoxybenzodioxane and 

Z-carboethoxy-8-ethoxybenzodioxane was prepared by re 
acting together 156 g. of Bethoxycatechol and 300, g. of 
ehilre?-di-brsmorpmpisnets in the Presses 9598.981. 
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potassium carbonate. The procedure of Koo et 'al., JACS, 
77, 5375 (1955) for the preparation of Z-carboethoxyben 
zodioxane, was followed both as to reaction conditions 
and isolation of the substituted benzodioxane. About 167 
g. of a mixture of Z-carboethoxy 5- and 8-ethoxybenzo~ 
dioxanes were obtained, boiling at about 125—135° C. at 
a. pressure of about 0.07 mm. of mercury. 
By following the procedure of Koo et al., I. Am. Chem. 

Soc. 77, 5375 - (1955) the mixture of 2-carboethoxy-5 and 
8-ethoxybenzodioxanes was ammonolysed to the corres 
ponding amide as follows: 167 g. of the above isomer mix 
ture was dissolved in about 800 ml. of ethanol and the 
solution was added to about 2.5 l. of liquid ammonia. 
The reaction mixture was stirred for about 16 hours while 
being maintained in the temperature range —30 to 4-50" 
C. Crystals of 2-carboxamido-5-ethoxybenzodioxane 
which were ethanol insoluble, precipitated during the re 
action period and were separated by ?ltration. The ?l 
trate was evaporated to dryness leaving 2-carboxamido-8 
ethoxybenzodioxane as a crystalline residue. This residue 
was triturated several times with hot benzene to dissolve 
the 8-ethoxy isomer, the S-ethoxyisomer being insoluble 
in hot benzene. The resulting benzene triturations con 
taining the S-ethoxy isomer were combined, and were 
evaporated to dryness. The crystalline 2-carboxamido-8 
ethoxybenzodioxane remaining as a residue was recrys 
tallized from a benzene-hexane solvent mixture. Puri?ed 
2-carboxamido-8-ethoxybenzodioxane, prepared and then 
separated from the S-isomer as indicated above, was ob 
tained melting at about 131—132° C. ' 

Analysis-Calculated: C, 59.18; H, 5.87. Found: C, 
59.40; H, 6.01. ’ ~ 

55 g. of 2-carboxamido-8-ethoxybenzodioxane were 
dissolved in about 1 liter of ethanol. The resulting mix 
ture was saturated with gaseous hydrogen chloride and was 
then heated at re?uxing temperature for about 16 hours 
in order to convert Z-carboxamido-S-ethoxybenzodioxane 
back to the corresponding Z-carboethoxy derivative. The 
reaction mixture was cooled and the ammonium chloride 
which had precipitated, was removed by ?ltration. The 
?ltrate was concentrated in vacuo and the resulting residue 
containing the 2-carboethoxy-8-ethoxybenzodioxane was 
dissolved in 500 ml. of ether. The ether layer was washed 
successively with 200 ml. portions of water, 10% (w./v.) 
aqueous sodium hydroxide and water and was separated 
and dried. Distillation of the dry solution yielded 54 g. 
of 2.carboethoxy-8-ethoxybenzodioxane boiling in the 
range of 125-135° C.; nD25=1.52l. Upon standing, this 
distillate deposited crystals which were separated by ?ltra 
tion, and were recrystallized from a benzene-hexane sol 
vent mixture. Puri?ed Z-carboethoxy-8-ethoxybenzodi 
oxane thus obtained melted at about 61-62“ C. 

Analysis.-—Ca.lCulated: C, 61.89; H, 6.39. Found: C, 
62.07: H. 6.28. 

293 g. of 2-carboethoxy-8-ethoxybenzodioxane were 
dissolved in 1 liter of anhydrous ether and the solution 
was added to a suspension of 46 g. of lithium aluminum 
hydride in 2 liters of anhydrous ether, so as to reduce 
the carboethoxy group to an hydroxymethyl group. After 
the addition had been completed, the reaction mixture 
was stirred for about 16 hours at ambient room tempera 
ture, and was then decomposed by the addition, seriatirn, 
of 48 ml. of water, 36 ml. of 20% sodium hydroxide and 
168 ml. of water. The solid inorganic salts which pre 
cipitated were separated by ?ltration. The ethereal ?ltrate 
containing the 2 - hydroxymethyl - 8 - ethoxybenzodioxane 
and crystallized upon standing to yield crystals melting 
at about 64-65 ° C. Further puri?cation of this material 
by recrystallization from a benzene-hexane solvent mix~ 
ture yielded Z-hydroxymethyl-S-ethoxybenzodioxane melt 
ing at about 69-72° C. 

Analysis.-Calculated: C, 62.84; H, 6.71. Found: 
C, 63.10; H, 6.61. > 

.209 g. of 2-hydroxymethyl-8-ethoxybenzodioxane were 
dissolved in a mixture of 500 ml. of chloroform and 100 
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3 
ml.'of anhydrous pyridine. 130~g.'of thionyl chloride 
were added dropw-ise to this mixture wtih stirring, in order 
to form 2-chloromethyl-8~ethoxybenzodioxane. After 
the addition of the thionyl chloride had been completed, 
the reaction mixture was heated to re?uxing temperature 
for about two hours and was then decomposed by pouring 
it over 500 g. of ice. The resulting organic and water 
layers were separated and the organic phase, containing 
the 2-chloromethyl-8-ethoxybenzodioxane, was washed 
successively with about 100 ml. each of 10% hydrochloric. 
acid, water, 10% sodium carbonate and water. The or 
ganic phase was then separated, dried and distilled. The 
fraction boiling in the range 110 to 120° C. -at a pressure 
of about 0.1 .mm. of Hg was collected and comprised 
2~chloromethyl~8-ethoxybenzodioxane. This fraction 
solidi?ed upon standing to yield crystalline 2-chloro 
methyl-8-ethoxybenzodioxane melting at about 50-52° C. 
Recrystallization of this material from a benzene-hexane 
solvent mixture yielded 2-chloromethyl-8-ethoxybenzo 
dioxane melting at about 60-61 ° C. 

Analysis.—-Calculated: C, 57.77; H, 5.73. Found: 
C, 57.75; H,‘5.87. 

EXAMPLE 2 

Preparation of 2-n-butylaminomethyI-S-elhoxybenzodi 
oxane 

A mixture of 30 g. of-2-chloromethyl-8-ethoxybenzo 
dioxane and 44 g. of n-butylamine was re?uxed for about 
three days. About 200 ml. each of 10% hydrochloric acid 
and ether were then added to the reaction mixture. The 
resulting organic layer was separated and discarded. The 
acid aqueous layer containing 2-n-butylaminomethyl-8 
ethoxybenzodioxane ‘as a hydrochloride salt was made 
basic with 10% sodium hydroxide, thus forming 2-n-bu 
tylaminomethyl-8-ethoxybenzodioxane free base which 
was extracted into about 200 ml. of ether. The ethereal 
solution was washed once with 100 ml. of water, was 
dried and was evaporated to dryness in vacuo to remove 
the excess 'n-butylamine, which accompanied the Z-n-bu 
tylaminomethyl-S-ethoxybenzodioxane in this puri?cation 
procedure. The residue comprising Z-n-butylarninomethyl 
S-ethoxybenzodioxane, was distilled at a pressure of about 
0.1 mm. of Hg 2-n-butylaminomethyl-8-ethoxybenzodi 

- oxane boiled in the range 115 to 120° C. at this pressure; 
1525:1517. 

2-n-butylaminomethyl-8-ethoxybenzodioxane prepared 
as above was dissolved in anhydrous ether and the result 
ing solution was saturated with gaseous hydrogen chloride, 
thus forming the hydrochloride salt of 2-n-butylamine» 
methyl~8-ethoxybenzodioxane. This compound melted 
at about 196~197° C. after recrystallization from an 
ethanol~ethyl acetate solvent mixture. 

Analysis.—-Calcu1ated: C, 59.69; H, 8.01. Found: 
C, 60.11; H, 8.01. 

EXAMPLE 3 ’ 

Preparation 0]‘ 2-n-butylaminomethyl-8-eth0xybenzodi 
oxane 

15 g. of 2-carboethoxy-8-ethoxybenzodioxane prepared 
by the method of Example 1 was added to a four-fold 
molar excess of n-butylamine and the resulting mixture 
was heated to re?uxing temperature for about sixteen 
hours to form 6-n-butyl 8-ethoxy-benzodioxane-Z-carbox 
amide. The reaction mixture was evaporated to dryness 
in vacuo to remove the excess n-butylamine, leaving the 
carboxamide as a residue. This residue was dissolved in 
a mixture of ether and 10% hydrochloric acid. The or 
ganic layer containing the N-n-butyl S-ethoxybenzodi 
oxane-Z-carboxamide was separated, was washed twice 
withv 10% hydrochloric acid and once with water and 
was then dried. The ethereal solvent was removed in 
vacuo and the residue comprising N--n-butyl 8-ethoxyben 
zodioxane-Z-carboxamide was recrystallized from a hen 
zene-hexane solvent mixture. 10 g. of this recrystallized 
material, without further puri?cation, was reduced with 
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lithium aluminum hydride to 2-n-butylaminomethyl-8 
ethoxybenzodioxane by the reduction procedure of Ex~ 
ample 1 as set forth for the reduction of the correspond 
ing Z-carboethoxy compound. However, in isolating the 
reduced material, advantage was taken of its basic char 
acter to extract it into acid, as 2-n-butylaminomethyl-8 
ethoxybenzodioxane hydrochloride, from. the ethereal ?l 
trate resulting from the removal of the inorganic lithium 
aluminum salts. Unreacted amide starting material was 
recovered from the ethereal layer at this point. The acidic 
aqueous extract was then made basic and the 2-n-butyl 
aminomethyl-S-ethoxybenzodioxane free base was ex 
tracted back into ether. This ethereal layer was washed 
once with water and was dried. Gaseous hydrogen chlo 
ride was passed into this solution in order to prepare the 
hydrochloride salt of 2-n-butyl-aminomethyl-8-ethoxyben 
zodioxane which was collected and puri?ed as in Ex 
ample 2. 

. EXAMPLE 4 

Preparation of 2-carboethoxy-8-methaxybenzodioxane 
Following the procedure of Example 1, 3-methox 

ycatechol was reacted with ethyl-u,B-di-bromopropionate 
in the presence of anhydrous potassium carbonate to yield 
a mixture of 2-carboethoxy-S- and S-methoxybenzodiox 
anes. This mixture boiled in the range of 130 to 140° C. 
at a pressure of about 0.07 mm. of Hg. Following the 
procedure of Example 1, the 2-carboethoxy-5- and 8 
methoxybenzodioxanes were converted to the correspond 
ing amides with liquid ammonia in ethanol. At the end 
of the reaction period, crystals of the ethanol-insoluble 
S-isomer were separated by ?ltration leaving Z-carbox 
amido-S-methoxybenzodioxane in the ?ltrate. The ?lter 
cake was triturated with hot benzene to dissolve any of 
the 8-isomer which might be entrapped by it. The original 
?ltrate was evaporated to dryness and the resulting crys~ 
tals were triturated with the same benzene used for the 
previous trituration. The benzene triturate was separated 
therefrom by decantation. Hexane was added to this ben 
zene solution to the point of incipient precipitation of 2 
carboxamide-S-methoxybenzodioxane and the solution 
was then cooled. Crystalline Z-carboxamide-S-mcthoxy 
benzodioxane thus obtained melted at about 148-149” C. 

Analysis.—-Calculated: C, 57.41; H, 5.30. Found: C, 
57.90; H, 5.23. 

‘Following the procedure of Example 1, Z-carboxamido 
S-methoxybenzodioxane was converted back to Z-carbo 
ethoxy-S-methoxybenzodioxane. This compound boiled 
at about 130—-135° C. at a pressure of about 0.05 mm. of 
Hg. 

Analysis.-—Calculated: C, 60.50; H. 5.92. FoundrC, 
60.35; H, 5.97; n 25==1.5258. 

EXAMPLE 5 

Preparation of 2-allylaminomethyl 
8-methox'ybenz0dioxane1 

47 g. of Z-carboxethoxy-8-methoxybenzodioxane were 
mixed with 200 g. of allylamine and the mixture was heat 
ed to re?uxing temperature for about 16 hours. The ex 
cess allylamine was removed by evaporation in vacuo 
leaving N-allyl 8-methoxybenzodioxane-Z-carboxamide as 
a residue. The residue was treated with a mixture of 
ethyl-ether and 10% hydrochloric acid, whereupon the N‘ 
allyl 8~methoxybenzodioxane-2-carboxamide dissolved in 
the ether layer. The ether layer was separated, and was 
washed twice with 50 ml. portions of 10% of HCl and 
once with 50 ml. of water, was again separated and dried. 
The ether was removed therefrom by evaporation in vacuo 
leaving a solid residue comprising N-allyl 8-methoxyben— 
zodioxane-Z-carboxamide. This compound was recrys 
tallized from a mixture of benzene and hexane and the 
resulting crystalline product was reduced with lithium 
aluminum hydride without ‘further puri?cation by the 
following procedure: About 40 g. of'Nlallyl‘8-me‘th‘dxy 
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benzodioxane-Z-carboxamide were dissolved in 300 ml. 
of toluene and the solution was added to a suspension of 
0.6 mole of lithium aluminum hydride in 1.5 l. of anhy 
drous diethyl ether. The reduction and isolation of the 
product were‘ carried ‘out according to the directions set 
forth in Example 1 for ‘the reduction of 2acarboethoxy-8 
ethoxybenz‘odiox'a'ne to 2-hydroxymethyl—8-ethoxybenzo 
dioxane. 2 - allylaminomethyl -_ 8 - methoxybenzodioxane 

prepared in ‘this way was distilled andboiled at about 
125° C. "at a pressure of about 0.07 mm. of Hg; 

Analysis.--Calculated‘: C, 66.36; H, 7.28. Found: ‘C, 
65.76; H, 7.26; ‘nD25=1.543. 
2 - allylamino - 8 - methoxybenzodioxane hydrochloride 

was prepared from the free base by dissolving the free base 
in ether, saturating ‘the resulting solution with gaseous 
hydrogenchloride, separating the precipitated hydro 
chloride by ?ltration and then recrystallizing the ?lter cake 
from ethanol. p2-allylaminomethyl-S-methoxybenzodiox 
ane hydrochloride thus prepared melted at about 
193-494° C. 

EXAMPLE 6 

Preparation of Z-ethoxye?tylaminomethyl 
S-ethaxybenzodioxane 

Following the procedure of Example 3, a reaction mix 
ture was prepared containing 12 g. of ethoxyethylamine 
and 18 g. of 2 -_carboethoxy - 8 - methoxybenzodioxane. 
This mixture was heated overnight at vre?uxing tempera 
ture for about sixteen hours in order to’ prepare N-ethoxy 
ethyl 8-ethoxybenzodioxane-2-carboxamide which was 
isolated and puri?ed according to the procedure of Ex 
ample 3. N-ethoxyethyl S-ethoxybenzodioxane-Z-carbox 
amide thus prepared melted at about 66~68° C. 

Analysis.~Calculated: C, 61.00; H, 7.17. Found: C, 
61.17; H, 7.17. " 
Following the procedure of Example 3, lN-ethoxyethyl 

8-ethoxybenz0dioxaneQ-carboxamide was reduced to the 
corresponding amine with lithium aluminum hydride and 
the amine‘ was isolated as such. Z-ethoxyethylamino 
methyl-8-ethoxybenzodioxane thus prepared ‘boiled at 
about lr60~1r65 ° C. at a pressure of about 0.3 of Hg; 
nD25= 1.5 16. 2-ethoxyethylaminomethylé8-ethoxybenzo 
dioxane hydrochloride was prepared by the method of 
Example 2 and melted at about 135-136" C. after recrys 

‘ tallization from ethanol. 
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Analysis.—éCalculated: C, 56.68; H, 7.61. 
56.39; ‘H, 7.84. 

Found: C, 

EXAMPLE 7 

Pre'paraiion of Z-isopropylaminomethyl 
8-eth'0xybenzodioxane 

The procedure of Example 3 was followed except that 
isoproplyamine was used in place of n-butylamine. N 
isopropyl 8-ethoxybenzodioxane-Z-carboxamide thus pre 
pared melted at about 65-66° C. 

Analysis.—Calculated: C, ‘63.38; H, 7.22. 'Found: C, 
63.82; H, 7.55. 
.N-isopropyl 8-ethoxybenzodioxane-2-carboxamide was 

reduced and the reduction product was isolated by the 
method of Example 3. 2-isopropylaminomethyl-8-ethoxy 
benzodioxane thus prepared was converted to its hydro 
chloride salt and puri?ed as such. 2-isopropylamino 
methyl-S-ethoxybenzodioxane hydrochloride melted at 
about '151-153° C. 

Analysis.—Calculated: 'C, 58.43; H, 7.71. 
58.51; H, 7.72. ' 

Found: 0, 

EXAMPLE 8 

Preparation of Z-n-proplyaminomethyl 
8-eth0xybenzodi0xane 

The procedure of Example 3 was followed to prepare 
N-n-propyl 8-ethoxybenzodioxane-2-carboxamide from 
n-‘propylamine' and ' 2‘-carboethoxy-8-ethoxybenzodioxane. 
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The amide melted at about 85-86° C. after recrystalliza 
tion from a mixture of benzene and hexane. > 

_ Analysis.—Calculated: C, 63.38; H, 7.22. Found: C, 
63.35; 7.15. 

N-n-propyl 8-ethoxybenzodioxane-2-carboxamide was 
reduced by the procedure of Example 3 to yield 2-n-pro 
pylaminomethyI-S-ethoxybenzodioxane which was puri 
iied as the hydrochloride salt. This salt melted at about 
177-1780 C. after recrystallization from ethanol. 

Analysis.—-Calculated: C, 58.43; H, 7.71. Found: C, 
58.20; H, 7.68. 

EXAMPLE 9 

Preparation of Z-n-amylaminomethyZ-8-ethoxybenzo 
dioxane 

‘Following the procedure of Example 3, 2-carboethoxy 
S-ethoxybenzoidioxane and n-amylamine were reacted to 
form N - n - amyl-8-ethoxybenzodioxane-Z-carboxamide 

which was reduced with lithium aluminum hydride to give 
2-n-amylaminomethyl-8-ethoxybenzodioxane. This com 
pound was puri?ed as the hydrochloride salt which melted 
at about 164-165 ° C. ' , 

Analysis-Calculated: C, 60.84; H, 8.30. Found: C, 
60.51; H, 8.21. 

EXAMPLE 10 

Preparation of 2-is0amylaminomethyl-8-ethoxybenzo 
dioxane 

Following the procedure of Example 3, isoamylamine 
and 2-carboethoxy-8-ethoxybenzodioxane were reacted to 
form ' N-isoamyl S-ethoxybenzodioxane-Z-carboxamide 
melting at about 51-52° C. > 

Analysis.—Calculated: C, 65.50; H, 7.90. Found: C, 
64.92; H, 7.84. 
‘The above carboxamide was reduced with lithium 

aluminum hydride by the process of Example 3. The 
amine formed in the reduction precipitated during the 
isolation procedure as the hydrochloride salt at the point 
where the ether solution containing the free base was con 
tacted with hydrochloric acid and the hydrochloride salt 
was isolated at this point by ?ltration. 2-isoamylamino 
methyl-8~ethoxybenzodioxane hydrochloride thus ob 
tained melted at about 159—160° C. after recrystallization 
from an ethanol-ether solvent mixture. 

Analysis.-Ca.lculated: C, 60.84; H. 8.30. Found: C, 
61.56; H, 8.54. 

' EXAMPLE 11 

Preparation of Z-sec-amylaminomethyl-8-ethoxybenzo 
dioxane 

Following the procedure of Example 3, Z-carboethoxy 
S-ethdxybenzodioxane and sec-amylamine were’ reacted to 
form N-sec-amyl-8-ethoxybenzodioxane-Z-carboxamide. 
The compound was reduced with lithium aluminum hy 
dride by the procedure of the same example to yield 
Z-sec-amylaminomethyl-S-ethoxybenzodioxane which was 
puri?ed by distillation. The fraction boiling in the range 
of 141—145° C. at a pressure of about 0.1 mm. of Hg was 
collected and comprised puri?ed Z-sec-amylaminomethyl 
8-ethoxybenzodioxane. 

Analysis.—-Calculated: C, 68.78; H, 9.02. Found: C, 
68.00; H, 8.96; nD25=1.512. 
The distilled free base was converted to the corre 

sponding hydrochloride salt following the method of Ex 
ample 2. A crystalline ether-insoluble material precipi 
tated, and was separated by ?ltration. This crystalline 
material was one of the two possible racemic pairs of 
compounds having the same structural formula. It was 
arbitrarily designated a-Z-sec-amylaminomethyll-8-ethoxy 
benzodioxane hydrochloride. This compound melted at 
about 181—182° C. after being recrystallized six times 
from an ether-ethanol solvent mixture. . , 

Analysis-Calculated: C, 60.84; H, 8.30. Found: C, 
61.52; H, 8.33. 
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The secohd racemic pair formed an ether-soluble hy- 
drochloride and was present in the mother liquor result 
ing from the ?ltration of the a pair. The ?-Z-sec-amyl 
aminomethyl-8-ethoxybenzodioxane hydrochloride pair 
crystallized from the ethereal mother liquor upon stand 
ing and, after being ?ltered and dried, melted at about 
115—117° C. 

> EXAMPLE 12 

Preparation of 2-chloromethyl-8-hydr0xybenz0di0xane 
A mixture containing 57 g. of 2-chlorornethyl-8-ethoxy 

benzodioxane furnished by the procedure of Example 1, 
and 250 ml. of 48% hydrobromic acid was heated to re 
?uxing. temperature. Evolution of ethyl bromide was 
noted at once. The reaction mixture was heated at such 
a rate that the ethyl bromide distilled slowly out of the 
reaction mixture using a short Vigreux column to frac 
tionate the distillate. Heating was continued until the 
temperature at the top of the fractionating column 
reached 125° C., the boiling point or" 48% hydrobromic 
acid. At this point the cleavage of the 8-ethoxy com 
pound to yield 2-chloromethyl-8-hydroxybenzodioxane 
and ethyl bromide was substantially complete. The re 
action mixture was cooled, and was poured into about 
1 l. of water. 2-chloromethyl-8-hydroxybenzodioxane 
being insoluble in water was recovered from the mixture 
by extraction with two 500 ml. portions of ether. The 
ether extracts were combined and were washed with 
water, with 2% sodium bicarbonate solution, and again 
with water. The ether extracts were then dried and the 
ether was removed by evaporation in vacuo. The residue 
comprising 2-chloromethyl-8-hydroxybenzodioxane was 
distilled under a ‘reduced pressure of about 0.4 mm. 'of 
Hg and boiled at about 135~l37° C. 

Analysis.--Calculated: C, 53.88; H, 4.52. Found: C, 
53.81; H, 4.80; n 25=1.567. 

EXAMPLE 13 

Preparation of 2-allylamin0methyl-8-hydr0xybenzo 
dioxane 

A mixture containing 100 g. of 2-chloromethyl-8 
hydroxybenzodioxane and 142 g. of allylamine was 
heated in a sealed reaction vessel at about 160° C. for 
about six hours. The reaction mixture was cooled, and 
the excess allylamine was removed therefrom by evapora 
tion in vacuo.. The residue remaining in the ?ask com-' 
prised 2-allylaminomethyl-8-hydroxybenzodioxane form 
ed in the above reaction. It was treated with a’solution 
containing 103.6 g. of potassium carbonate in 500 ml. 
of water. 2-allylaminomethyl-8-hydroxybenzodioxane 
was insoluble in this mixture and was extracted there 
from by three succesisve 100 ml. portions of chloroform. 
The chloroform extracts were combined, were washed 
wlthwater and were dried. The chloroform was removed 
by evaporation in vacuo, yielding a crystalline residue 
which comprised 2-allylaminomethyl-8-hydroxybenzo 
dioxane. This compound melted at about 167° C. after 
recrystallization from an ethanol-ether solvent mixture. 

Analysis.-—Calculated: C, 65.14; H, 6.83; N, 6.33. 
Found: C, 64.76; H, 6.94; N, 6.37. e 

1 g. of the above solid was dissolved in a minimum 
amount of warm anhydrous ethanol. Anhydrous hydro 
gen chloride gas was passed into the solution to form 
2 - allylaminomethyl - 8-hydroxybenzodioxane hydrochlo 
ride which was subsequently precipitated by the addition 
of anhydrous ether. 2-allylaminomethyl-8-hydroxy 
benzodioxane hydrochloride thus obtained melted at 
about 235—235.5° C. after recrystallization from ethanol. 

EXAMPLE 14 

Preparation of Z-n-butylaminomethyl-8-hydroxyben 
' zodioxane ‘ 

Following the procedure of Example 12,;a mixture 
of 2-n-butylaminomethy1-8-(and 5.) methoxybenzodioxane 



. ethanol. 
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hydrochloride was cleaved to the free phenol by re?ux 
ing with 48% hydrobromic acid. After the last traces 
of ethyl bromide had distilled, the reaction mixture was 
cooled to room temperature and kept at that temperature 
for about sixteen hours. It was then chilled to about 
0° C. During the period when the reaction mixture was 
being cooled and chilled, a pink crystalline material com~ 
prising 2-n-butylaminomethyl-8-hydroxybenz0dioxane hy 
drobromide deposited. Crystals of this material were 
separated by ?ltration, and the ?lter cake was washed 
with about 5 ml. of cold acetone. 2—n-butylaminomethyl 
8-hydroxybenzodioxane hydrobromide thus puri?ed 
melted at about 280-281“ C. 

Analysis.—Calculated: C, 49.06; H, 6.33. Found: 
C, 49.13; H, 6.28. 

EXAMPLE 15 
Preparation of I-Z-n-butylaminomethyl-8-hydroxy 

' benzodioxane 

386 g. of Z-n-butylaminomethyl-S-hydr0xybenzo 
dioxane hydrobrornide were slurried with a mixture con 
taining 4275 ml. of chloroform and 475 ml. ‘of anhydrous 

A solution containing 204 g. of sodium bicar 
bonate in 3150 ml. of water was added to the slurry to 
convert the hydrobromide salt to the corresponding free 
base. The resulting mixture was stirred for two hours 
to insure complete neutralization of the hydrobromide 
salt, and the mixture was ?ltered. The ?lter cake which 
contained ‘the 2-n-butylaminomethyl-S-hydroxybenzo 
dioxane was washed with cold water and was dried; 
M.P.=168-l69° C. 
About 217 g. of 2-n-butylarninomethyl-S-hydroxybenzo 

dioxane comprising a mixture of both d-' and l-isomers, 
were dissolved in 4800 ml. of anhydrous ethanol. To 
the solution was added a solution of 212.5 g. of d-cam 
phorsulfonic acid in 500 ml. of anhydrous ethanol, thus 
forming the d-camphor sulfonate salt of both d- and l-2 
n-butylaminomethyl-8- hydroxybenzodioxane. The reac 
tion mixture was evaporated to dryness in vacuo leaving 
the salts as a residue. This residue was dissolved with 
warming in about 1 l. of anhydrous ethanol. Upon cool 
ing the solution, a crystalline solid precipitated. The 
precipitate was separated by ?ltration, and was recrystal 
lized from ethanol. 126 g. of the d-camphor sulfonate 
salt of l-2-n-butylaminomethyl-8-hydroxybenzodioxane 
melting at about 200-201.5° C..were obtained. The salt 
was converted to the corresponding free base by the meth 
od described in the ?rst paragraph of this example for 
the preparation of the “dl” free base from the “dl” hydro 
bromide. l - 2 - n - butylaminomethyl-S-hydroxybenzo 

dioxane thus prepared had an [a]'d=-‘—89.0° (in ethyl 
acetate), and melted at about 182—183° C. after recrystal 
lization from ethanol. - 

Analysis.—-Calculated: C, 65.80; H, 8.07. Found: C, 
65.87; H, 8.26. 

l- 2 - n-butylaminomethyl-S-hydroxybenzodioxane was 
converted to the corresponding hydrochloride salt by the 
method of Example 2. The hydrochloride salt melted at 
about 270-272“ C. with decomposition. 

AnaIysis.—Calcul-ated: C, 57.03; H, 7.36. 
57.24; H, 7.54. - . 

EXAMPLE 16 

Preparation of I-Z-‘n-butylaminomethyM-ethoxy 
benzodioxane hydrochloride 

63 g. of l-2—n-butylaminomethyl-8-hydroxybenzodi 
oxane were stirred with about 11. of anhydrous methanol. 
The mixture was then cooled to about 0° C. while 81.5 g. 
of acetic anhydride were added dropwise thereto over 
a period of about one vhour. After ‘this period of time 
had elapsed, the reaction mixture was allowed to warm 
up to ambient roomternperature at which temperature 
it was kept forvabout sixteen more hours- Volatile sub 
stances were removed from the reaction mixture by 
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12 
evaporation in vacuo at a temperature of about 100° C. 
The resulting residue comprising N-acetyl l-2-n-butyl 
aminomethyl-8-hydroxybenzodioxane formed in the above 
reaction, was dissolved in ether. The ether layer'was 
washed with aqueous hydrochloric acid, and the washings 
were discarded. The ether layer was then washed with 
about 300 ml. of 1 N sodium hydroxide thus forming the 
sodium salt of N-acetyl l-2—n-butylaminomethy1-8-hy 
droxybenzodioxane. The aqueous alkaline layer was sep 
arated, and was acidi?ed with aqueous hydrochloric acid 
thus precipitating the free phenol, which was extracted in 
to, ether. The ether layer was separated, was washed with 
water and was dried. Removal of the ether from the dried 
layer by evaporation in vacuo left a residue comprising 
N-acetyl l-2-n-butylaminomethyl-8-hydroxybenzodioxane 
which solidi?ed upon cooling. ' Recrystallization of the 
solidi?ed residue from a solvent mixture containing ben 
zene and hexane resulted in white crystals of N-acetyl l 
Z-n-butylaminomethyl-S-hydroxybenzodioxane melting at 
about 99-100° C.; [m]d=—36.9° (in 95% ethanol). 

Analysis.—Calculated: C, 64.49; H, 7.58. Found: C, 
64.59; H, 7.50. ‘ 

4.6 g. of sodium were dissolved in about 250 ml. of 
anhydrous ethanol thus forming sodium ethoxide. To the 
solution were added about 44.5 g. of N-acetyl l-Z-n-butyl 
aminomethyl-S-ethoxybenzodioxane resulting in the for 
mation of the sodium salt of that compound. About 50 
g. of ethyl iodide were added dropwise to the mixture 
forming N-acetyl l-2-n-butylaminomethyl-S-ethoxybenzo 
dioxane. The reaction mixture was heated at re?uxing 
temperature for about eighteen hours. The volatile con 
stituents were removed by evaporation in vacuo, and the 
resulting residue which contained N-acetyl l-2-n-butyl 
aminomethyl-S-ethoxybenzodioxane, was contacted with 
an ether-water mixture, the benzodioxane dissolving in 
the ether and sodium iodide which was formed as a by 
product in the reaction, dissolving in the water. The 
aqueous layer was separated and discarded, and the ether 
solution containing the benzodioxane was Washed suc 
cessively with 10% hydrochloric acid, water, 10% sodi 
um hydroxide and water. The ether layer was dried 
and the ether removed therefrom by evaporation in 
vacuo. The residue which contained N-acetyl l-2-n 
butylaminomethyl-8-ethoxybenzodioxane was distilled in 
vacuo and boiled at about 158—159° C. at a pressure of 
about 0.05 mm. of Hg. 

Analysis.—Calculated: C, 66.42; H, 8.20. Found: C, 
66.43; H, 8.36; nD25=1.523. 

37 g. of N-acetyl I-Z-n-butylaminomethyl-S-ethoxy 
benzodioxane were added to 800 ml. of 90% ethanol 
which had previously been saturated with anhydrous hy 
drogen chloride gas at a temperature of about 0° C. 
The resulting clear solution was heated to re?uxing tem 
perature for about 48 hours in order to deacetylate the 
benzodioxane compound. The volatile constituents were 
removed by evaporation in vacuo leaving as a crystalline 
residue the deacetylated material, l-2-n-butylaminoethyl 
8- ethoxybenzodioxane hydrochloride. The residue was 
recrystallized from ethanol to yield l-2-n~butylarnino 
methyl-8-ethoxybenzodioxane hydrochloride melting at 
about 192-193“ C. 

Analysis-Calculated: C, 59.69; H, 8.01. ‘Found: C, 
59.65; H, 8.13; [a]d=—54.5° (in 95% ethanol). 

EXAMPLE 17 

Preparation of ethers of 2-chl'oromethyl-8-hydroxy 
benzodioxane 

A mixture of 20 g. of 2-chloromethyl-S-hydroxybenzo 
dioxane, 20.6 g. of N-butyl bromide and 20 g. of an 
hydrous potassium carbonate in 100 ml. of acetone was 
heated at re?uxing temperature for about 24 hours. The 
reaction mixture was cooled, and 500 ml. of water and 
1 l. of other were added. The 2-chloromethyl-8-n 
butoxybenzodioxane formed in the reaction was insoluble 
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in aqueous potassium carbonate but dissolved in the 
ether layer. The ether layer was separated, was washed 
with 10% sodium hydroxide solution and water, and was 
dried. The ether was removed by evaporation in vacuo 
and the residue comprising 2-chloromethyl-8-n-butoxy 
benzodioxane was distilled. The’ fraction boiling at 
about 138-140° C. at a pressure of 0.5 mm. of Hg was 
collected. It comprised puri?ed 2-chloromethyl-8 
butoxybenzodioxane. > 

Analysis-Calculated: C, 60.81; H, 6.67. - Found: C, 
60.89; H, 6.82; nD25=1.533. 

Following the same procedure, 2-chloromethyl-8-hy 
droxybenzodioxane was reacted with allyl bromide to 
yield 2-chloromethyl-8-allyloxybenzodioxane boiling at 
about 123-125 ‘’ C. at a pressure of about 0.1 mm. of Hg. 
Analysis.—Calculated: C, 59.88; H, 5.44. Found: C, 

59.84; H, 5.60; nD25=l.553. ' ‘ 
Following the same procedure, 2-chloromethyl-8-hy 

droxybenzodioxane was reacted with Z-bromopropane to 
yield 2-chloromethyl-8-isopropoxybenzodioxane boiling 
at about 117-120" C. at a pressure of about 0.1 mm. 
of Hg. 

Analysis.—Calculated: C, 59.38; H, 6.23. Found: 
C, 58.58; H, 6.05; nD25=1.543. 

EXAMPLE 18 

Preparation of Z-n-butylamin0methyl-8-alk0xy 
benzodioxane 

2-chloromethyl - 8 - n-butoxybenzodioxane, 2-chloro 
methyl-S-allyloxybenzodioxane and 2-chloromethyl-8-iso 
propoxybenzodioxane were reacted with n-butylamine 
by the procedure of Example 2 to yield respectively, 
Z-n-butylaminomethyl - 8 - n - butoxybenzodioxane, 2-n 

butylaminomethyl-8-allyloxybenzodioxane and Z-n-butyl 
aminomethyl-8-isopropoxybenzodioxane. Other amines 
such as those employed in Examples 5 to 10 can be em 
ployed in place of n-butylamine in the above reaction. 
Likewise, other lower alkoxy ethers and lower alkenyloxy 
ethers of 2-chloromethyl-S-hydroxybenzodioxane can be 
used in place of any of the three ethers speci?ed above. 

EXAMPLE 19 
Preparation of Z-ethylamin0methy'l-8-eth0xy 

benzodioxane 
The procedure of Example 3 was followed except that 

ethylamine was used in place of n-butylamine. N-ethyl 
8-ethoxybenzodioxane-Z-carboxamide formed in the re 
action melted at about 85-86° C. 

Analysis.—Calculated: C, 62.13; H, 6.82. Found: C, 
61.70; H, 6.76. 

Following the procedure of Example 3, N-ethyl 8 
ethoxybenzodioxane-Z-carboxamide was reduced with 
lithium aluminum hydride to form 2-ethylaminomethyl 
8-ethoxybenzodioxane which was converted to its hydro 
chloride salt and puri?ed as such. Z-ethylaminomethyl 
8-ethoxybenzodioxane hydrochloride melted at about 
179-180° C. 
Analysis.—Calculated: C, 57.03; H, 7.36. Found: C, 

- 56.96; H, 7.30. _ , 

EXAMPLE 20 

Preparation of Z-crotylaminomethyl-8-methoxy 
'benzodioxane 

Following the procedure of Example 5, 7.5 g. of 2 
carboethoxy-8-methoxybenzodioxane was reacted with 
5.6 g. of crotylamine. N-crotyl 8-methoxybenzodioxane 
Z-carboxamide was obtained from the reaction mixture 
asv a semi-solid residue following evaporation of the 
ether solvent used in the extraction procedure. Distilla 
tion of this residue yielded puri?ed N-crotyl S-methoxy 
benzodioxane-Z-carboxamide boiling at 151-153° C. at a 
pressure of about 0.2 mm. of Hg. 

Analysis.-Calculated: C, 63.86; .H, 6.51; N, 5.32. 
Found: C, 63.80; H, 6.71; N, 5.33; n 25:1.550. 
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This amide was reduced with lithium aluminum hy+ 

dride by the procedure of Example 5, to yield 2-croty1-; 
aminomethyl-8~methoxybenzodioxane boiling at 142 
146° C. at a pressure of about 0.15 mm. of Hg; 
nD25=1.540. 2-crotylaminomethyl - 8 - methoxybenzo 
dioxane hydrochloride was prepared from the free base ' 
by the method of Example 5. It melted at about 174 
176° C. ' 

Analysis.—Calculated: C, 58.84; H, 7.05. Found: C, 
58.56; H, 6.92.‘ 

EXAMPLE 21 

Preparation of Z-crotylaminomethyl-8-eth0xy 
benzoa'ioxane 

Following the procedure of Example 3, 12 g. of 2 
carboethoxy-8-ethoxybenzodioxane was reacted with 25 
g. of crotylamine. The N-crotyl 8-ethoxybenzodioxane 
Z-carboxamide was obtained as a semi-solid residue after 
evaporation of the ether solvent used in the extraction 
procedure. Distillation of this residue yield puri?ed 
N-crotyl ' 8-ethoxybenzodioxane-Z-carboxamide boiling at 
155-157" C. at a pressure of about 0.1 mm. of Hg; 
nD25=1.542. This amide was reduced with lithium alui 
minum hydride by the procedure of Example 3 to yield 
2-crotylaminomethyl - 8 - ethoxybenzodioxane boiling at 
about 138-140° C. at a pressure of 0.15 mm. of Hg. 

Analysis.—Calculated: C, 60.09; H, 7.40. Found: C, 
59.55; H, 7.39; nD25=l.533. The hydrochloride salt of 
the above compound prepared by the method of Example 
2, melted at about 186-188° C. - ‘ 

EXAMPLE 22 , 

Preparation of 2-allylaminomethyl-8-eth0xybenz0'di0xane 
The procedure of Example 3 was followed except that 

allylamine was used in place of n-butylamine. N-allyl 
8-ethoxybenzodioxane-Z-carboxamide prepared in the ?rst 
step of the procedure was reduced with lithium aluminum 
hydride to yield 2-allylaminomethyl-8-ethoxybenzodi 
oxane. This compound boiled at 130° C. at a pressure 
of about 0.1 mm. of Hg; nD25=1.535. Following the 
procedure of Example 2, 2-allylaminomethyl-8-ethoxy 
benzodioxane hydrochloride was prepared from the corre 
sponding free base. It was recrystallized from‘ an ethanol 
ethyl acetate solvent mixture. 

Analysis.—Calculated: C, 58.84; H, 7.02; 01, 12.41. 
Found: C, 59.22; H, 6.90; Cl, 12.46. 

EXAMPLE 23 
Preparation of 2-(3-ethoxypropyl)aminomethyl-8-ethoxy 

benzodioxane 
Following the procedure of Example 2, 2-chloromethyl 

S-ethoxybenzodioxane was reacted with 3-ethoxypropyl 
amine to yield 2-(3-ethoxypropyl)aminomethyl-S-ethoxy 
benzodioxane which was puri?ed by distillation. The dis 
tillate was converted to 2-(3-ethoxypropyl)aminomethyl 
8-ethoxybenzodioxane hydrochloride by the procedure of 
Example 2. This compound melted at about 138-139” C. 

2 - [3 - (2 - propoxy)propyl]aminomethyl - 8 - ethoxy 

benzodioxane hydrochloride was prepared in the same 
Way using 3-(2-propoxy)propylamine in place of 3-ethoxy 
propylamine. This compound melted at about 110 
112° C. 
Analysis.—Calculated: c, 59.20; H, 7.60. Found: '0, 

59.15; H, 7.58. 
V _ EXAMPLE 24 

Preparation of 2-(/S-hydroxyethyl)amin0methyl-8-ezhoxy 
‘ benzodioxane 

Following the procedure of Example 2, 2-chloromethyl 
8-ethoxybenzodioxane was reacted with ethanolamine to 
yield Z-(B-hydroxyethyl)aminomethyl - 8 - ethoxybenzo 
dioxane. This compound was distilled and the distillate 
was converted to 2 - (B - hydroxyethyl)aminomethyl-8 
ethoxybenzodioxaue hydrochloride by ‘the procedure of 
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Example 2. Z-(?-hydroxyethyl)aminomethyl-S-ethoxy 
benzodioxane vhydrochloride melted at about 165-166” C. 

_ Analysis.—Calculated: C, 53.88; H, 6.96. Found: C, 
54.10; H, 6.94. 

2-(3-hydroxypropyl)aminomethyl - 8 - ethoxybenzodi 

oxane was prepared in the same way using 3-aminopro— 
panol~l in place of ethanolamine. The compound melted 
‘at about 129-130° C. ' 

Analysis.-Calculated: C, 55.35; H, 7.30. Found: C, 
55.50; H, 7.45. 

EXAMPLE 25 

Preparation of Z-chl0r0methyl-8-methoxybenzodioxane 
‘Following the procedure of Example 1, 2-methoxy 

catechol was reacted with methyl-a,,8-dichloropropionate 
in the presence of anhydrous potassium carbonate to yield 
a mixture of 5- and S-methoxy-Z-carbomethoxybenzodi 
oxanes. The reaction mixture contained, in addition to 
the above two substances, the corresponding free acids 
which were formed by hydrolysis during the reaction. 
The solid potassium carbonate was separated by ?ltration 
from the reaction mixture and the ?lter cake was washed 
with acetone. The combined washings and ?ltrate were 
evaporated to dryness in vacuo leaving the benzodioxane 
isomer mixture, in the residue. This residue was dissolved 
in ether and water. The ether layer was separated, was 
washed twice with water, three times with 10% sodium 
hydroxide and again with water. The ether layer was 
then dried and distilled. The fraction boiling in the range 
140—-145° C. at a pressure of about 0.5 mm. of Hg was 
collected. It was partially crystalline and the crystals 
proved to he 'S-methoxy-Z-carbomethoxybenzodioxane. 
The entire distillate was recrystallized from a mixture of 
benzene and hexane. Recrystallization of the crystals thus 
obtainedrusing the same solvent mixture yielded puri?ed 
S-methoxy-Z-carbomethoxybenzodioxane melting at about 
74—76° C. The 5-methoxy-2-carbomethoxybenzodioxane 
did not crystallize from this solvent mixture. The alka 
line washes obtained above when the ether layer contain 
ing the benzodioxane esters was Washed with alkali, were 
combined and acidi?ed thus converting the 5- and 8 
methoxy-Z-carboxybenzodioxane from their sodium salts 
to the free acids. The free acids were extracted into, ether. 
The ether layer was dried and was evaporated to'dryness. 
The mixture of acids thus obtained was re-esteri?ed by 
dissolving them in methanol followed by saturating the 
resulting solution with gaseous hydrogen chloride. The 
esteri?cation mixture was heated at re?uxing temperature 
overnight and was then evaporated to dryness leaving the 
mixture of methyl esters of 5- and S-methoxybenzodi 
oxane-Z-carboxylicacids as a residue. This residue was 
dissolved in ether and the ether layer was Washed suc 
cessively with water, 5% sodium hydroxide and water. 
The ether layer was then dried and the ether was removed 
therefrom by evaporation in vacuo. Recrystallization of 
the resulting solid from a mixture of benzene and hexane 
yielded primarily S-methoxy - 2 - carbomethoxybenzodi 
oxane which was further puri?ed by crystallization from ’ 
the same solvent mixture to yield, ?nally, crystalline ma; 
terial melting at about 78-795 ° C. 

' Next, following the procedure of Example 1, S-meth 
oxy-2-carbomethoxybenzodioxane obtained as above was 
reduced to 2-hydroxymethyl - 8 - methoxybenzodioxane 
using lithium aluminum hydride. This compound was 
puri?ed by distillation and boiled in the range 130—140° 
C. at a pressure of about 0.05 mm. of Hg. ,Still following 
the procedure of Example 1, 2-hydroxymethyl-8-methoxy 
benzodioxane was chlorinated with thionyl chloride in the 
presence of pyridine and chloroform to yield 2-chloro-~ 
methyl-8-methoxybenzodioxane. Distillation-of the puri 
?ed 2-chlorornethyl-8-methoxybenzodioxane yielded mate 
rial‘boiling in the range 110-120" ‘C. at atpressure of about 
0.5 mm. of Hg. This distillate later solidi?ed to yield 
crystalline. 2-chloromethyl-8-methoxybenzodioxane melt 
ing at about 65-66° C. 
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' EXAMPLE 26 

Preparation of ‘Z-n-amylamino-8-methoxybenzodioxane 
Following the procedure of Example 2, 2-chloromethyl 

S-methoxybenzodioxaneahd n-amylamine were reacted to 
form 2-n-amylamino-8-methoxybenzodioxane which was 
isolated ‘as the‘hydrochloride salt melting at about 175 
176" C. . 

Analysin-Calculated: C, 59.69; H, 8.01. Found: C, 
59.72; H, 7.96. . 

. Following the same procedure Z-(y-methoxy-n-propyl 
aminomethyl)-8-methoxybenzodioxane hydrochloride was 
prepared by-usling 'y-methoxy-n-propylamine in place of 
n-amylamine. The compound melted at about 19_2~ 
193 ° C. , 

Analysis-Calculated: C, 55.35; H, 7.30. Found: C, 
55.74; H, 7.45. , 

Example 27 
Preparaton of salts of 2-n-butylamin0methyl-8 

ethoxybenzodioxane 
0.1 mol of Z-n-butylaminomethyl-S-ethoxybenzodi 

oxane was dissolved in ether and to the solution were 
added 0.05 mol of maleic acid dissolved in ether. The 
precipitate of the maleate salt ofZ-n-butylaminomethyl 
S-ethoxybenzodioxane was“ separated by ?ltration. 

0.1 mol of 2-n‘-buty_laminornethyl-8~ethoxybenzodi 
oxane was dissolved in ethanol, and the solution was 
added to l00lml.»>ofa- 1 ~M hydrochloric acid solution. 
The solventswere removed by. evaporation in vacuo 
leaving as a residue .2-n-butylaminomethyl-S-ethoxy 
benzodioxane hydrochloride. 

Maleate and‘hydrochloride salts of other substituted 
aminobenzodioxanes can be prepared in a manner anal 
ogous to that set forth in the preceding paragraphs. 
Furthermore, other organic and inorganic acids can be 
substituted for maleic acid and hydrochloric acid. Thus, 
by following the procedures described above, the following 
salts are exemplary of those that can be prepared: 2-11 
allylaminomethyl-S-hydroxybenzodioxane phosphate, 2-n 
propylaminomethyLS-methoxybenzodioxane tartrate, 2-n 
butylaminomethyl-S-ethoxybenzodioxane hydrobromide. 
2-n-isoamylaminomethyl-S-methoxybenzodioxane sulfate, 
and 2-n-butylaminomethyl-8-ethoxybenzodioxane ben 
zoate. - 

We claim: I 1 . 

1. The method of alleviating agitative and hyperactive 
disturbances of central origin in a human being su?iering 
therefrom which comprises administering to said human 
being in repeated daily dose amounts of about 510 50 
mg., an adrenergic blocking agent with central depressant 
action, said agent being selected from the class consist 
ingof asubstituted benzodioxane and its ‘pharmaceuti 
callyv acceptable salts, said substituted benzodioxane be 
ing represented by the formula 

/0 

wherein ,Ris a member of the group consisting of hydro 
gen and alkyl and alkenyl groups having from 1 to 4 
carbon. atoms, Rlis a’ radical of the group consisting 
of alkyl, alkenyl, hydroxyalkyl and alkoxyalkyl radicals 
having from 2 to. 6 carbon atoms. ' 

2. >A therapeutic process according to claim 1 in which 
Z-n-butylamirlomethyl-8-ethoxybenzodioxalne is admin 
istered. ' > 

3. A therapeutic process accordingto claim 1 in which 
2-n-butylaminomethyl-8-methoxybenzodioxane is admin 
istered. 
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4. A therapeutic process according to claim 1 in which 
2-allylaminomethyl-8-ethoxybenzod.ioxane is admin 
istered. , 

5. A therapeutic process according to claim 1 in which 
2-n-butylaminomethyl-8~hydroxybenzodioxane is ad— 
ministered. 

6. A dosage form adapted for therapeutic administra 
tion comprising a medicament of the class consisting of 
an aminobenzodioxane and a pharmaceutically accept 
able salt thereof, said aminobenzodioxane being repre 
sented by the formula. 

wherein R is a member of the group consisting of hydro 
gen and alkyl and alkenyl groups having from 1 to 4 
carbon atoms and R1 is a radical of the group consisting 
of alkyl, alkenyl, hydroxyalkyl and alkoxyalkyl radicals 25 
having from 2 to 6 carbon atoms; and a pharmaceutical 
extending medium. 

7. A solid dosage form adapted for therapeutic ad 
ministration by the oral route comprising an effective dose 

18 
amount of a pharmaceutically acceptable salt of an 
aminobenzodioxane represented by the formula 

0 

5 
CHr-NH-Rr 

O 

l 
10 wherein R is a member of the group consisting of hydro 

gen and alkyl and alkenyl groups having from 1 to 4 
carbon atoms and R1 is a radical of the group consisting 
of alkyl, alkenyl, hydroxyalkyl and alkoxylalkyl radicals 
having from 2 to 6 carbon atoms; and a solid pharma 

15 ceutical extending medium. 
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