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Ta all w}’mm it may concer 7i:

" Beit known that I, CARL HARRIES, of Berlin,
in the Empire of Ger many, have in vented cer-
tain newand useful Improvementsin the Man-
ufacture of Unstable Unsymmetrical Aceton-
alkaming and Acidyl Derivatives therefrom,
(for which Letters Patent have been obtained

in Germany, No. 95,620, dated May 10, 1896, |

and in Gieat bt‘l'[dlll No. 20,697 of 18% ) of
which the following IS & spemﬁcauon o

The present invention relates to the pro-
duction of acidyl derivatives of the unstable
modifications of the unsymmetrical acetonal-
kamins, in which for the present invention
also their n-alkali derivatives—. e., normal
alkyl derivatives—are included.

I have discovered that by reducing the

unsymmetrical bases of the ‘Dlldeemndmm

series—as, for example, vinyldiacetonamin,

valelyldmeebt}nmnm oenanthdiacetonamin,
l)er:nzylldenedmoetonamm
cetondmm-—-— |
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piper onylenedldeetendlkamm——ls the electro-
lytic reduction of the corresponding acetona-
By this means only the unstable

| min bases.
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PPiperonylenediacetonamin.

as well as generally the analogously-consti-
tuted unsymmetrical acetonamin bases, which
contain other aliphatic or aromatic radicals

joined to the alpha-asymmetrical carbon, a 7°

mixtureof twoisomericalkaminsis produced,

~one of which represents the stable the other

The constitution
of the stable and unstable alkamins corre-

the unstable modification.

sponds to the general chemical formula: 75
G ] —]OH
CHy "\ /CHs - _
| .

N s
NE

in which R is meant for an ahphatlc or aro- 8;
matic radical. The lsomely of the said un-

symmetrical alkamins is a stereoc-1somery
similar to that of tropin and pseudo-tropin,
and therefore the true structure cannot be.
expressed by a written formula.

- The best way of obtaining the unstable

forms of the unsymmetrical cyclical acetonal-
kamins—as, for instance, of vinyldiacetonal-

kamin,valeryldiacetonalkamin,oenanthdiac-

etonalkamin, benzylidenediacetonalkamin,

(CHy),C
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 modifications are produced, while the stable

- 1897,
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- widerange.
used in myexperiments.
had a surface of about four square inches and
‘the oxygen pole a burfaee of about 0.4 square
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forms are not obtained. Of course the un-
stable forms may also be obtained in the man-

ner described in my application, which is en-

titled ‘‘Improvements in the manufacture of

‘isomeri¢c unsymmetrical acetonalkamins,”

&c., 'Seridl No. 661,513, filed December 11,
fected In weak alkaline solution. The elec-
trolytic hydrogen reacts upon the greatest
part of the acetonamins only in alkaline solu-
tion—for example, upon vinyldiacetonamin,
valeryldiacetonamin. In these cases no re-
duction takes place in acid solution.
of a diaphragm is preferred. "Thenumber of
volts and amperes may be varied within a

1nches

METRICAL - ACETONALKAMINS.

- lyticapparatus is filled with a solution of one

30

kilogram of vinyldiacetonamin in a ten-per-
cent. sclution of sulfate of ammonia, while the -

anodic cell is filled with ten- pel-cent salfurie
acid. Then theelectrolytic reduetion is com-
menced. . Now and then a small quantlty of

- sulfateof ammoniaorof sulfuric acid isadded
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ing at 161° or 162° centigrade.
'lye 1s evaporated with hydrochlor-ic acid to

to the cathodie cell. Care must be taken that
the reaction always remains alkaline. As
soon as the reduction is finished an etcess of

_..soda-lye is added, whereby the alkamin base
18 preeipitated.
~ the base is dissolved in bmlmo* alcohol.

After sucking the liguid off

cooling the unstable vmy]dmeetonalkamm
cr ysba,lhzeb therefrom in glossy needles melt-
- T'he mother-

dryness. On treating the residue with cold

- absolute alcohol all is dissolved excepting a

small quantity of common salt. It may be
seen therefrom that the stable modification
melting at 138" centigrade has not been
formed.
the mother-lye another quantity of the un-

stable alkamin base may be pl‘eCIpItd,‘[ed by

meauns of alkali.
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“culty.

2. Production of the unstable valeryldia-

cetonalkamin.—The reduction of valer yldlae-;
etonamin 18 brought-about in the same man-
It is only necessary to add some alco-
hol on reducing valeryldiacetonamin on ae-
.count of its being dissolved only with diffi-
Assoon as the reductionis finished the
productof thereaction is oversaturated with
-goda-lyeand shaken withether.
ling the ether an oil remains behind which
- gradually passesintoasolid state. Onadding
“cold petroleumether the unstable valeryldia-
-getonalkamin formed is separated as a white

ner,

powder.

The use

Six amperes and four volts were .
The hydrogen pole

On

-BFrom the hydrochloric-acid salt of

After distil-

The electmlytlc reduetlon is ‘best ef-— L

the hydroxyl.
It crystallizes from a mixture. of | organic and organic EbCldb thus forming the

663,754

petroleum ether and benzene into :g'l'osls'y

prisms melting at 93° or 94° centigrade.

The unstable forms of oenanthdiacetonal-
kamin, benzylidenediacetonalkamin, piper-
onylenediacetonalkamin are produced in a
similar way to that described for vinyldiace-
tonalkamin and valeryldiacetonalkamin.

The unstable
crystallizes out of ligroin in glossy scales
melting at 77° to 79° centlcrr'a,de S

The nunstable benzvlldenedmcebonalka,m1n

:IGI}’Std“lZE% out of ligroin and has a meltmtr-
point of about 68° cenmﬂ'mde

- The unstable plpetonylenedmcetonalka-
min crystallizes from benzene in needles melt-

ing at 108° to 109° contigrade.

B. PRODUCTION OF ACIDYL DERIVATIVES
FROM THE TUNSTABLE UNSYMMETRICAL
| ACETONALKAMINS |

oenanthdiacetonalkamin
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If the hydrogen atom of the hydr oxyl in the' |

PRODUCTION OF THE UNSTABLE UNSYM_@ unstable unsymmetrical acetonalkamins (in

| which for the purposes of the present inven-

| _ ) | o | tion their n-alkyl derivatives—that is, nor-
1. Production of the unstable vinyldiaceton-

'alkamm.&-—-The cathodic cell of an electro-

mal alkyl derivatives—are also 1ncluded) be
replaced by acid radicals, preferably with the

'phenylc*lyeolyl or mdudellc acid group

- GH;—OH.CH—-CO—,

:tr@ ple -acid group

CH,OH
\

~00—,
H/

benzoyl gmup |
o C,H,—CO—,
phenyldcetyl group .
| C.H..CH.,. CO—'

va,lud,ble a,lkalmd‘s are obtained.
position of the so-formed acidyl compounds
answers the chemleal fm mula, |

| I—Is— ~CH
(CHg),07 / N O\Ra

in which formula He Sirgniﬁes a hydrogen
atom which can be replaced by an acidyl
group, R* an aliphatic or -aromatie radical,
and H* a hydrogen atom whieh can be re-
placed by an alkyl group.

The bases expressed by the before-men-
tioned formula are insoluble in water and de-

"The com-

sl
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compose upon boiling with watery or alco-

holic alkali into the respective unstable al-
kamin base (non-alkylated or-alkylated) and
into a salt of that acid the radical of which
has been sustituted for the hydrogen atom of
The bases combine with in-

130




.....

IO

20

~ tonalkamin,

-~ meltingat 84° or 85° Centwrade
35
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corresponding salts Whleh possass especiall y | advantageously, be obtained by tredtmg the

mydriatic propettles
In the f()llowmﬂ'desempbmn the letter ““n”’

before ““ methyl” or ‘“ methylated” IIlLlleﬂ,teS

that in these compounds the hydrogen atom
of the N. H. group can be replaced by the
methyl group.

- Hxamples.

1. P?wnyl JZ@/GOZ@;Z n-methyl- vmyldmc etona,l*
kaman from the unstable vinyldiacetonalla-

~man meltang at 161° or 162°.—The n-methyl-

vinyldiacetonalkamin necessary for the pur-
pose is preferably produced in the following

manner: Molecular quantities of vinyldiace-
tonalkamin and methyl iodid,

dissolved in
forty-per-cent. methyl alcohol, are allowed to

stand at the temperature of the atmosphere
for about forty-eight hours.

After that time
a mixture of the iodic-acid salt of n-methyl-
vinyldiacetonalkamin, unaltered vinyldiace-
and n-methyl-vinyldiacetonal-
kamin iodmetbylate separate ont. The mix-

‘ture is evaporated to dryness, taken up with

water,supersaturated with potash,and shaken
out several times with ether, whereby the
ammonium compound remains behind undis-
solved.
solution 1t is boiled several times with petro-
lenm ether. The unaltered vinyldiacetonal-
kamin is thereby retained. The n-methyl-
vinyldiacetonalkamin crystallizes out of pe-
troleum etheron cooling insilk glossy needles

derlmtwe from the me]dla,eetanalkamm as
well as from the other unsymumetrical aceto-
nalkamins, may also be obtained by heating

*the alkamin with an excess of watery solntlon

45

- of formaldehyde on a water-bath for about ten
40

hours. From the carbonate of alkamin thus
formed the n-methylated alkamin base is set
in freedom by soda-lye. This method of
methylation yields the best results.

To produce the phenylglycolyl derivative,
Ladenburg’s method is the best to follow. A

~ thin solution of the n- methylated base to

_S.‘?:’

which an excess of mandelie acid is added is |

several times evaporated with small quanti-
ties of hydrochloric acid. The residuum is
taken up with water, mixed with a few drops
of hydrochloricacid, and shaken several times
with ether. The acid solution is then super-
saturated in the cold with soda solution and
shaken out with ether, whereupon the ether
residuum is washed with water. The oil re-
maining behind after the evaporation of the

ether gradually solidifies to a erystalline !

mass, which is washed with cold petroleum

L ether in which the alkaloid is difficultly sol-
6o

uble. It GI)ST&H]Z@& out of hot petrolenm
ether in small pieces composed of very fine
needles, welting at 112° or 113° centigrade.
The hydrochloric-acid salt is extmordmdmly
c1911q11escellt and 1t possesses a strong mydri-
atic action in a two-per-cent. solumon The

_ -aleohol and ether.
After evaporation of the ethereal

The methyl |

econtalns,

liguescent.

vinyldiacetonalkamin melting at 161° or162°
with mandelic acid accordmw to Ladenburg’s
method, and methylating bhe phenyltrlycc:l) 1-
Vlmldmeetonwlk&mm produced thereby in
small quantities with methyl iodid. The

phenylgiycolyl derivatives may also be pro-

duced by the action of mandelic anhydrid in

- place of mandelic acid, or by passing hydro-

chlorie acid through a melhed mixture of the

alkamin and mandelie acid—for example, at
about 100° centigrade. |
‘unstable vinyldiacetonalkamin contained in

Fischer’s base may be transformed into the

phenyliglyecolyl derivative.

2. Phenylglycolyl-n-ethyl - "U%ﬂ@ﬂd’&fb( etonal-

kamin from the unstable vinyldiacetonalka-

man.—The n- ethyl- meldlaeelsonalkdmlu re-
quired therefor is produced in exactly the
same way as the corresponding methyl prod-
uet and forms an oil. The phenylﬂ"l} colyl
derivative obtained therefrom is a micro-

"T'he base 1s insoluhlﬂ 1in water, as

vinyldiacetonalkamin, but easily soluble in
The salts are very easily
soluble in water and possessstrong mydriatic
action. _

3. Phenylglycolyl-vinyldiacetonalleamin. —

75

In the same way the

30

crystalline powder melting at 88° to 91° cen-
tigrade.
is the corresponding alkaloid from n-methyl- |

90
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T'he product of reaction obtained by Laden-

burg’s method is mixed with soda solution,

repeatedly shaken with ether, the ethereal

solution dried with potash, evaporated, and
the product treated with cold water.

100

‘The -

greater portion of the unstable vinyldiaceton-

alkamin not reacted upon is thereby dis-

solved, while the phenylglycolyl alkalaid re-
malns behind undissolved. Ithasa melting-
point of 160° to177° centigrade. It has hith-
erto not been obtained in a pure state. It
however,
measure combmed which after sapomheabmn
of the alkaloid is easﬂy demonstrated. The
salts of the base possess weak but recogniz-
a,l)le mydriatic action.

Tropyl - n - methyl - vinyldiacetonalka-
m?;n, ——P: oeeed exactly as before by repeatedly

‘evaporating upon the water-bath-the solution

in water of the n-methylated vinyldiaceton-
alkamin mixed with tropic acid, hydrochloric
acid being added from time to time.

1.  After washing the crude product with wa-
ter tropyl- n - methy!- vinyldiacetonalkamin
remalns behind as a quickly-solidifying oil.
The base 1s very difficuitly soluble in water.
It is easily saponified by a boiling soda solu-
tion. The hydrochloric-acid salt is very de-
It possesses strong mydriatic ac-

mandelic acid in a great

._ The fur- -
ther working is carried out as under Example
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tion very similar to the hydrochloric-aecid

salt of Lhe corresponding mandellc a,eld de-
rwatwe |
5. Benzoyl derwative from the zmsmble

*umfyldwcezfonalkamm-—--[‘he ethereal  solu-

nmndellc acid deuva,mve may also, but httle | tion of the base melting at 161° or 162° centi-

130
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‘mains behind asan unerystallizable oil.:
hydrochlorie-acid salt is obtained in & micro- |
erystalline state. by mixing an ethereal solu-
tion of the base with ethereal hydrechloric
It possesses mydriatic and anesthetic:
properties.

This is heated for a long

The prod-

uct of the reaction 1s placed 1n water and
shaken with ether to eliminate the. excess of

benzoyl chlorid. The solution in water is

then supersaturated with soda and - again
shaken out with ether.
the ether benzoyl-vinyldiacetonalkamin re-
The

acid.

6. Benzoyl -n - ‘methyl - vinyldiacetonalka-

man.—The benzovl-n-methyl produet is ob-

" tained either by the action of methyl iodid

20

2

.30
- forms an oil.

35

acetonalkamin.

upon the uﬂ-methyl;a,ted-.ba,_se obtained, as un-
der Kxample 5, by heating molecular- guan-
“titles in methy lalceholle solutlon with-methyl
“ledid or by benzoy]atmg n-methyl-vinyldi-
“The resulting base is an oil.

‘The hydrochloric-acid salt possesses mydri-

~ atiec and anesthetic properties.

7. Phenylacetyl - vmyldwcetondlkamm —

.__'_-Phenylaeebyl - vinyldiacetonalkamin is ob-
- tained by the reaction of phenylacetic-aeid
chlorid upon the unstable -alkamin .and also

It splits up by boiling with
caustic-soda solubmn into nhenylacetlc acid

‘and vinyldiacetonalkamin melting at 161° or
- 162° centigrade. _
soluble in water and possess weak mydriatic |
and strong anesthetic properties.
same way as the unsftable vinyldiacetonalka-
~ mintheunstable modificationsof analogously-
. constituted unsymmetrical a,eetonalka,mmsﬂ-—-,
such as, for example, the valeryl, piperony-
lene, benzyhdene and oenanthdiacetonalka- |

The salts-are very easily

In the

. mins—may be transform ed intoacidyl deriva-

45
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8. Pheﬂylglycolyl - valeryldmcetandk@-

man.—It has a melting-point of 141° to 143°

centigrade. Its mydriatic action is minimal.
-9, Phenylglycolyl n-methyl-valeryldiaceton-

allkamin.—The base is an oil, as is the prod-
uct of the first step-—-namely, the n-methyl-

Valelyldla,cetonalkamin “which is produced

in an analogous manner to the n-methyl- |
. vinyldiacetonalkamin,

-1tself insoluble in water, but easily soluble in
- alcohol, ether,
It possesses pronounced mydriatic action.

The alkaloid base is
and warm petroleum ether.

By boiling the base with caustic-soda solu-

tion it is split up into mandelic acid and n-

methyl-valeryldiacetonalkamnin. The man-

acetonalkamin.—The n-methyl derivative of

the wunstable benzylidenediacetonalkamin

melts at 84° to 88° centigrade and crystallizes
out of a mixture of benzene and petroleum .

The Sa,lts are

grade is ﬁlst transformed into the hydro-{ ether.
-chlorlc acld salt.
~ time with molecular quantities of benzoyl
chlorid to about 140° centigrade.

After dlbtlﬂ&tl@_ﬂ of |

erties.

about 150° centigrade.
| atic pmpertws

delic acid may be easily recon'mzed by acidi- |

fying and shaking with ether

all easily soluble in water.
10. Phenylglycolyl-n-methyl- benzyhdened@-.

663,754

The mandelic derivative of this base
is an oil which has only weak mydriatic prop-
‘The salts areeasilysoluble in water.
11.  Phenylglycolyl-n-methyl-oenanthdiace-
tonalkaman.—The n-methyl derivative of the
unstable eenaunthdiacetonalkamin 1s an oil,
as is also the mandelic derivative obtained
therefrom, which possesses reeownlzable my-
driatic actlon
- 12. __PhenylglycoZyZ-n-methyl-pzpe:ro_nylene-

diacetonallkamin —The n-methyl- piperony-

lenediacetonalkamin of the unstable. piper-.
'onylenedlacetonall{amm crystallizes out of
benzeneinsatin shining leaves having.a melt-
ing-pointof 152° :01*_15;3?-centigna4d-e. The man-

delic derivative remains after distilling off
the ether as a crystalline . powder meltmg at
It Ppossesses. mydri-

By the term “aeetendlkamlns in the fol-
lowing claims I intend to include also the de-

,lltfatlve% of acetonalkamins.

T wish it to be understeod that I do net

claim nnder this application the acidyl com-
pounds of the stable vinyldiacetonalkamin

70
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melting at 138° centigrade and of its alkyl

derivatives as new products or the method of

 production ofisuchacidylderivativesfrom the
stable vinyldiacetonalkamin melting at 138°
centigrade, which form the.subject o[" an ap-
plication: for patent filed by George Merling
and. Albreeht Schmidt, Serial No. 607 110,

filed September 26, 18% |
~Ieclaim-as my Invenmon—-—
1.: The herein-deseribed. process. of obtain-

ing acidyl compounds -of the unstable modi-
-_ﬁc_atia;u s of the unsymmetrical cyclieal .ace-
tonalkaminsconsisting in subjecting these al- .
kamins to the action of -an:acidyl reagent and
thus substituting the correspending acidyl

group for the hydrogen atom of the hydroxyl

group of the.said alkamin. |
2. The herein-described process of -obtain-

ing acidyl compounds of the unstable unsym-

metrlcdl acetonalkamins consisting in first

subjecting the corresponding amin bases to
the action of the electric eurrent. to produce
the unsiable alkamins and then subjecting
these alkamins to the action of an acidyl rea-
gent, as and for the purpose-set forth.

3. As new chemical products the herein-
described unstable aceton alkamins, the com-
position of whieh products answers the gen-

eral founula
Hs--flj-OH'

O, /\/0 : ~

(OH)HC/\/\ c,\ e

in which Hﬂ_ si-gniﬁes a hjfd-rogen. atom which
can be replaced by an acidyl group, R? an

95

100

105
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120

125
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‘aliphatic or aromatic radical and H*a hydro- -

gen a,tom whlch can be 1eplaced by an alkyl
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' oroup, of which produets the products con-

taining the hydrogen atom H® as such are
more or less soluble in water, while the prod-

nets—in which the hydrogen atom Hshas been

replaced by an acidyl group in the form of

- the free bases are insoluble in water and de-
compose upon boiling with watery or alco-

holic alkalies into the respective alkamin

base and a salt of that acid, the radical of

- 10 which was substituted for the hydrogen atom

of the hydroxyl—combined with inorganic
and organic acids form thecorresponding salts
which have especially mydriatic properties.
In testimony whereof 1 have herennto set
my hand this 26th day of November, 1897,

CARIL HARRIES.

Witnesses:
| WOLDEMAR HAUPT,
HENRY HASPER.
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