" -organic: medicinal :agents.

as’ follows
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'Ihls mventlon s concerned w1th new and useful
‘I particular, it is concerned
with compounds that are effective as: hypnotic and/or
-anticonvulsant agents. © This application ‘is: a continua-
tion-in‘part of ‘our mow -abandoned but formerly copend-

-ing applications: Serial No. 296,745, filed July I, 1952,

and Serial No. 286,012, filed- May 3, 1952.

10

s proprrate ketone, i:e; ethyl vinyl-ketone or n-propyl vinyl
- ketone, in the presence of an alkaline condensatl n
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A number of compounds have been -proposed from -

time “to time as hypnotic -agents. for inducing sleep or
sedation and for combatting-convulsive reactions. ‘Some
of these compounds have undesirable sside effects, others
are slow to act or act.in a very ineffective manner.” A
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‘compoiund which :may ‘be ‘prepared without -great dif- -

ficulty and ‘which -displays:a:low toxxcrty and appreciable
‘hypotic and/or :anticonvulsant :activity is :a  valuable ad-
dition to sthis class of :medicinal agents. -

"One ‘object ‘of this invention.:is makmg availablé novel

30

compounds ‘which are highly effective .in inducing hyp- :

-nosis and in suppressmg excitability in ammals and in
protecting -them: agamst conviilsive selzures

CHFCH—JJ—CECH :
TR

- wherein R s an ethyl -or propyl-group. More: spe'c‘:iﬁcal- .

1y, -the compounds -with ~which -this -invention -is -con= 50

Another =
object of . this invention is .the preparatlon -of: ‘dosage 85
forms iof such compounds which ‘may réadily be-admin-"

_-4stered ‘by mouith or by iinjection and which-are «£ffective -
" ~within-a-short ‘time for. the purposes: «described. ~Further -

: objects ~will ‘be apparent from-the’ descnptron of thls m-_

© . vention givensbelow. ,
.. It has now been found that these ob]ects are accom- - ne
_ plished by vinyl ethinyl tertrary carbmols havmg the fol- Sy

- lowmg formula

cerned _are ' 3-ethylpent-1-ene-4-yne-3- -ol - or ¢thyl - vinyl

ethrnyl ‘carbinol -and - 3-n-propylpent-1-ene— -yne-3-ol of

nipropyl vinyl-éthinyl ‘carbinol:

Ethyl vinyl ethinyl carbmol is-a colorless, moblle‘ 3

Tiguid’ havrng 7 -distinet“odor. similar ‘to :camphor. - It is
‘solible it water -to ‘the “extent of approxrmately 0225

‘vents-such as ¢

“forth. 'I’he product"has ‘a boiling ‘point of 84-86° 'C.-at"

‘98 ‘mm, “of 'mereury pressure JRs chermcal structure is

_ CHz—-—CHa S
‘OHa—CH~— —~C=CH

“Tt'is ‘solible

matic “hydrocarbons, “glycols, ‘and so forth “Fhis ‘ma-
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An—Propyl vmyl ethinyl - carbmel ‘ds-a colorless hq\ud R
: havmg a“distinct but:not unpleasant sodor;
~'in‘water ' to ‘the: extent 6f 4% -and is’ ‘miscible wi

‘of ‘the ‘common “organic ‘solvents, such:as lower * ahphatrc,

alcohols, “éthers, ketonies, halogendted” hydrocarbons, SATO~. © I
trontwas added as solutlon -of 42i5- grams of: freshly~ 8y T

‘most -

- quantities can be used witheut any serious side react
d.

»condrtlons and -when'
vent .Or as.one of the s¢

terlal has a borlmg pomt of 98" to 99° C “at: a pressure S

“of 102 mm: of mercufy. The product has a density of

0.8733 gram.: per rmlhhter at 20 C Its chermcal struc- < k
ture is as follows o :
CHmCHr—.CH;. K
"CH=CH—U—C=CH"

The compounds- of this mventlon are preferably pre-
pared by the condensation - of acetylene with the ap-

agent; such as an alkali- or: alkahne earth metal or -
droxide. - - The reaction s preferably conducted in an
inert- solvent whlch will dissolve the -various reactants, ]
but-which does not itself- entér into undesrrable side re-
actions. Liquid ammonia has been found to be partrc-
ularly: su1table, but other useful solvents, such as ethers
or mixtures of liquid ammonia_and. ethers, ‘may also ‘be
used,  The acetylene may. be used in the form of a metal
acetyhde such as lrthlum, potassrum, or calciom” com-
pounds, in which case ne metalhc catalyst need be used
However, the condensatlon may be conducted by passing
acetylene gas into a solution of the ketone in the p €s-
ence of a suitable alkaline condensmg agent. We have
found that lithjum dissolved.in liquid ammonia is a par-
trcularly valuable ‘material for conducting the reaction
in question.” “The: proportion .of the agent need generally-
be - only . about -1 to 1% - moles. - However, larger

“The reéaction is cond b tantrally anhydrous

as dlstxllan I
necessary to :

‘McMahon et al,, J ournal of Amencan C
vol. '70,.p..2971-(1948).. , ~. :

“The following examples are grven by way- of 1llustra- :
tion only and are :

. bodiments of .the 1nvent10n dResort may be had fo such‘ X
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- -gram/millititer ind it is’ miscible -with -most “organic -s0}+" -
nol,’ ether, -chloroform,-acetone and 507

" 'Tee-condenser-and a-gas inlet tube.

. utes
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" modifications ‘and.equivalents :as fall within the

Y ‘moisture ‘from - the ‘if.
- the: solutron at-therate -of ‘one liter per. minute-unti

-~ Throughout ‘the addition:of -both  the

tthe rnventr_qn _and ‘the scope of the appended cla
EXAMPLE I

jthiim rrbbon werghmg 4, 66 grams was- added to 350; '
niilliliters of ‘liquid. amimonia-over a three-minute-petiod,

' The flask ‘containing the quurd ammonia. was -cooled- 1o - o
—40° 'Ci1in a'suitable low temperature bath and- the flask .

1pped with-an ag1tator, a dropprng funnel a Dry-
The apparatus was: - .
eqiiipped with-4 - drymg tube to prevent absorptlon ‘of
Acetylene gas was bubbled’ 1nto';

clear \solutron was- obtained: =This: -took about
“The -addition “of “acetylene - Was-co
rate.of about 200 milliliters per mmute'for 90 mm

‘acetylene; the mixture was agitated.. To the stlrred s




N . b3
tilled .ethyl .vinyl ketone in 150 milliliters of absolute
ether. The addition was made during a period of ten
minutes. The stirred mixture was allowed to reflux for
two-to. three hours; then 100 milliliters of absolute ether
was added. . The mixture was agitated overnight at room
temperature with a water-cooled condenser- -substituted
for the Dry-Ice cooled condenser. In the morning, all
of the ammonia had evaporated. The mixture in the
flask was added to.800 milliliters of ice containing acetic
acid. Sufficient ‘acetic acid was added so that the pH
was adjusted to 4.0. The aqueous phase was separated
and this was extracted twice with 100-milliliter portions
of ether. The original ether layer, together with the two
extracts, were washed with dilute sodium carbonate solu-
tion and then with water.. -After drying the ether solu-
tion over anhydrous magnesium sulfate, the solvent was
distilled and the product was fractlonated The material
boiled at 80-83° C. under a pressure of 101 mm.. of
mercury. It weighed 66.8 grams. . Part of-this material
was redistilled through a Vigreaux column, and-a frac-
tion boiling at 84-89° C. under 98 mm. of mercury pres-
sure was selected. The colorless liquid was analyzed:

Analysis—Calcd. for C;H;i0: C, 76.32; H, 9.15.
Found: C, 76.19; H, 9.04.

A test with ammoniacal silver solution showed the
presence of the acetylenic grouping.

Instead of using lithium metal in the above condensa-
tion, calcium was used and the desired ethyl viny! ethinyl
carbino! was again recovered. .

EXAMPLE n

A three-neck, two-liter, round-bottom, glass flask was
equipped with a stirrer, a Dry Ice condenser, a gas inlet
tube, and a plug for the addition of various materials.
Iu, the flask was placed 500 milliliters of liquid ammonia
and to the liquid was added 6.94 grams of lithium ribbon.
Acetone-free acetylene was bubbled through the mixture
at a rate of 3.5 liters per minute for 6 minutes. The
blue- color changed and a gray precipitate, which had
formed, dissolved." Acetylene was then bubbled through
the mixture at a rate of one liter per minute for 8 minutes.
Sufficient liquid ammonia was added to the reaction mix-
ture to replace that which had.been lost. A solution of
101.5 grams of n-propyl vinyl ketone in 200 milliliters
of ether was added just above the surface of the reac-
tion mixture over a period of 7 minutes. Throughout this
addition, a slow:stream of acetylene was bubbled through
the ‘mixture.
throughout these steps and for an additional two hours.
In addition, throughout these operations the temperature
of the mixture was kept at about that of the boiling
point of ammonia. To the mixture was added 250 milli-
liters of ether.
and replaced with a water-cooled condenser. The mix-
ture was stirred for an hour and a half and then allowed
to stand at room temperature overnight. An additional

Tapasges - o o oo T
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The reaction mixture was stirred rapidly =
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proportion of acetylenic groups by means of the meth-
od of Siggia. It was found to be 95.5% pure.

As indicated above, the compounds of this invention
are colorless liquids which are readily adapted to therapeu-
tic use. Marked hypncsis was observed in animals to
which they had been administered. ~Furthermore, the
compounds were found to protect such animals effectively
against convulsive seizures. The compounds are there-
fore suitable for use in the treatment of veterinary animals,
such as cats, dogs, monkeys, and even mice. : 'They permit
certain treatment of animals. which would not be pos-
sible without the use of a hypnotic agent. For example,
the compounds of. this- invention may be employed to
induce hypnosis -in mice and thereby facilitate implanta-
tion of tumorous.tissué which is so vital to the study of
cancer. The toxicity of the compounds was found to
be quite low when they were administered to mice in
amounts sufficient to achieve the desired results, and no
harmful: pharmacological effects were observed as a re-
sult: of ‘such administration.

The activity of the tertiary carbinols: of this mventlon
is well illustrated by the- tests. hereinafter described, in

which Rockland Farm Swiss mice weighing 18 to 22 grams-

were used as the experimental animals.. The compounds
were given subcutanecusly in aqueous solution and the
onset and duration of sleep in each animal was recorded.
“Sleep”is defined as the period during which the animal
failed to assume a normal position when placed on its
back. “Hypnotic- activity” is defined as-the dose of the
compound in mg. per kg. of body weight which caused
sleep in 50% "of the animals tested. To determine anti-
convulsant activity, each mouse was given subcutane-
ously a convulsant dose of Metrazol (pentylenetetrazole),
ie. 85 mg./kg., ten minutes after thé subcutaneous.in-
jection. of the compound under test. Anticonvulsant ef-
fect was recorded in:terms of the amount of the com-

pound which protected. 50% of .the mlce from Metrazol- .

induced ‘seizure.

The results-of these tests are set forth in the following
table,. which indicates the: milligrams of 3-ethylpent-1-
ene-4-yne-3-0l “and’ 3-n-propylpent-1-ene-4-yne-3-ol _re-
quired per kg. of body weight to induce hypnosrs and to
protect the ammals agamst convulsrve selzures :

Table I
Hypnotie Arlticoru
Compound Activity, vulsant
mg./kg. Actlvity,
mg./kg.
- 3-ethylpent-1-ene-4-yne-3-ol 180 53
3-n-propylipent-1-ene-4-yne-3-ol. 400 400

‘The Dry Ice condenser was removed
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500 milliliters of ether was added and the mixture was .

then stirred for one and -a half hours. It was poured into
500 milliliters of ice containing 99 milliliters of glac1a1
acetic acid. - The mixture had a pH of 4.3.  The organic
phase was separated and the aqueous phase was extracted.
twice with 400-milliliter portions of ether. The combined
cther phases were extracted with aqueous sodium carbon-
ate solution until a pH of 6.2 in the aqueous phase was
reached. The organic phase was.then washed with water
and dried over anhydrous magnesium sulfate. The prod-’
uct was. distilled. 55.5 grams of crude material boiling

at .96° to-104° C. at ‘103 mm. pressure ‘was obtained.

This was redistilled and 37.8 grams of a product boiling
at 98° 10.99° C. at 102 mm. pressure was obtamed This
material was analyzed. . -

- Analysis—Calcd. for- CgH,,0; C, 77. 37; “H, 9.74.
Found: C, 76.76; H, 9.66.
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_ kilogram of body weight is usually adequate.
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The compound was also assayed by determmmg the 75

'From the foregomg tests 1t is apparent that both of the

above compounds possess a 51gn1ﬁcant degree of hypnotic
and anticonvulsant activity, -

- It will be apprecrated that -the dosage of tertlary car-
binol- requrred to induce hypnosis.and/or protect against
convulsive seizures will vary considerably, depending upon
the particular.compound selected, the species of animal

“to be treated; and its. individual response to the drug, -

among other factors. A single effective dosage may range
from about 10 to 500 mg. per kilogram of body weight,
which is generally sufficient to achieve the desired results.
However, for'some species and when only a mild sedative
or-soporific effect is desired, from about 1 to 10 .mg. per
In ex-
ceptional cases, larger doses may be administered with-
out. harmful pharmaco]oglcal effect if the subject is less
sensitive to the drugand is of sufficient weight so that the
drug-is well tolerated at this level. The compounds may
be administered. in single or-divided dosages, using cap-
sules;- tablets or other dosage forms providing a - unit
dosage of the active ingredient in an amount of pref-

r-
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' Ethyl vinyl ethmyl carbmol
- Polyethylene glycol (average molecular wexght .

2926368 - .

erably-at least 10 mg .;although aslngh’ as about 100 to -

500 -mg." per unit dosage“inay-be- eniployed-to - advan-,

tage.. Capsules containing S00 mg. of the active’ ingredi-
ent have ‘been’found to bea parucularly ‘usefiil dosage
form. When larger doses of the temary carbxnols are
desired, it is preferable to- -administertwo - or- more ‘cap-
sules or tablets, etc., if necessary, adjustmg the' ‘content
of .the tertiary carbmol in- the dosage form accordmgly

It should be apparent from the foregomg that the above

described compounds may be employed in a variety of

medicinal dosage forms, that is, they may be incorporated
with various inert pharmaceutical carriers ‘such as solid
diluents, oils, etc. or with other biologically active mate-

10

rials, in the form of capsules, - elixirs, - injectable solu- -

- tions and the like. Materials for oral administration may

be sweetened and flavored with various agents of the
type commonly employed for that purpose. -
For example, in the preparation of tablets various car-

riers or diluents, such as lactose, sucrose and calcium -

carbonate, may be employed, along with distintegrants,
such as starch, preferably potato or tapioca starch, alginic
acid and certain complex silicates; binding agents, such as
gelatin, acacia, and lubricating agents such as magnesium
stearate, stearic acid and talc are also useful for tablet-
ing purposes. ‘Dry compositions of a' similar type may
also be employed in gelatin capsules, particularly- the
hard gelatin type of capsule. In those cases where the
tertiary  carbinol is normally liquid it has been found
especially advantageous to encapsulate the compounds
in soft gelatin capsules.
the active therapeutic agent may: first be ‘combined with

- such agents as polyethylene giycol, propylene glycol or

glycerine, which function not:only “as. diluents but also
exert a plasticizing action on the gelatin capsule to pro-
tect it from becoming denatured by the tertiary car-
binol which may result in leakage from the capsule.

When elixirs or suspensions for oral administration are”

desired, the compounds of this’ invention: may be com-

- bined with sugar syrup, flavoring agents and -dyes; and if

desired, emulsifying and/or suspending agents.. In such

For ‘this type of dosage form
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EXAMPLE VI HARD’ GBLATIN CAPSULES

‘Ethyl vinyl -ethinyl carbinol .. - 7500 .
Potato starch | - ‘100
‘Magnesium stearate' ¥ 10
S -EXAMPLB VlI—TABLETS R
n-Propyl vmyl ethmyl carbmol o "-‘250
-Sucrose : . . 100
Potato starch : . - 20 -
Magnesium stearate = - 5
EXAMPLE VIIL—ORAL SUSPENSION
Ethyl vinyl ethinyl carbinol : 10
Sucrose . 40
Methyl parahydroxybenzoic acid —cccmmcccammna-— 0.18
Propyl parahydroxybenzoic acid weeocecamacoa—- 0.02

25
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Flavoring and color as desired.
Water to make 100 cc.

Each teaspoonful or 5 cc. dosage of the resulting suspen-
sion will provide 500 mg. of the tertiary carbinol.

EXAMPLE IX—ORAL SUSPENSION

‘n-Propyl vinyl ethmyl carbmol ; . 10
-Sucrose 40
Methyl parahydroxybenzmc acid oo 0.18
Propyl parahydroxybenzoic ac1d S m e 0.02
_-Ethyl alcohol ... " . 10

Flavoring and color as desired.

. Water to make 100 cc.

40 ;

dosage forms the diluents which may be employed in-

clude water, glycerine, propylene glycol, alcohol, various
combinations thereof, and the like. Dry powders. may
also be prepared which are suitable for reconstitution
with water prior to use. In like manner, parenteral solu-

tions or suspensxons in sterile distilled water may also
be emploeyd, contammg say 5%:of the tertiary carbinol.’
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When incorporated in such medicinal dosage forms as -

those prevnously mentioned, the compounds of this inven- -

tion may be present in concentrations ranging from about
0.5% by welght to about 90% by weight of the com-

position, ie. in an amount sufficient to provide'the de- = .
sired unit dosage as’ previously described. - Lower. con- -
centrations are generally not advisable, since the volume

of material which must be administered becomes. exces-
sive.

prevmusly descnbed

EXAMPLE 11 —SOFI‘ GELATIN CAPSULES

Mg.
500

400). 175
-EXAMPLE 1V. —-—SOFT GELATIN CAPSULES 7
n-Propyl vinyl ethinyl carbinol a =250

- Polyethylene glycol (average molecular welght .

400) . —e 875

EXAMPLE V—SOFT GELA'I’IN CAPSULES
" n-Propyl vinyl ethmyl carbinol __,--_-__-_-_..-;-' 100
Polyethylene glycol (average molecular welght

400) «ommmmem 153

The. invention is further illustrated by the follow-
" ing_exampleés of typical dosage formulations which may
. be employed for admlmstratxon of the tertxary carbmols

EXAMPLE X ——PARENTERAL SOLUTION

Ethyl vmyl ethinyl carbmol i 5
Sterile, - distilled water to make 100 cc. .

'What is clauned is:

1. A therapeutic composition in dosage, umt form com-,
prising a- significant amount of a pharmaceutical carrier
and at'least 10 mg. per dosage unit of a compound se- -

~Jected from the group consisting of 3-ethylpent-1-ene-4-

yne-3-ol and 3-n-propylpent-1-ene-4-yne-3-ol, said com-
position being - effective for inducing hypnosis in veten- .

-nary animals and for protectmg the -same against con- ;

vulsive seizures.:
2. The composition of- claxm 1 in which said compos1-

- tion-is in-tablet dosage unit .form,

3. The composmon -of claim -1 in which said phar-
maceutical carrier is a hquxd
4.:A therapeutic composition. in dosage umt form com--

,pnsmg -a significant -amount .of a pharmaceutical . car-

rier and from about 1 mg. to 500 mg. per dosage unit of

" acompound selected from the group consisting of 3-ethyl-

.60

pent-1-éne-4-yne-3-ol .and - 3-n-propylpent-1i-ene-4-yne-3-

- ,ol said composition being eﬁectwe for inducing hypnosis

in veterinary ammals and-for protecting the same against - ’
convulsive seizures. :

-7 5. A therapeutically -effective hypnonc composmon m,r - -
‘dosage unit form comprising a -gelatin capsule contain- - - .
ing per capsule at least about 10 mg. of a compound- ~ -

. -selected from the group consisting of 3-ethylpent-1-ene-
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‘4-yne-3-ol and 3-n-propylpent-1-ene-4-yne-3-ol, said coms" .
“:position - being effective for inducing- hypnosis in. veteri- "
nary animals and for protectmg the same agamst con-[ X

vulsive seizures. .
6. A therapeutlcally eﬁecﬁve hypnotic- composmon,

" “comprising not less than about 0.5% of a compound se-... ..
lected from the group consisting of 3-ethylpent-1-ene-4- E e
yne-3 -ol ‘and 3-n-propylpent- ~ene-4-yne-3 -ol. and a phar« A
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~
magentical carrier therefor, said composition being effec-
tive for inducing hypnosis in veterinary animals.
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