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~ lar thatiodoform, as I have discovered, read- |
ily enters into a combination with the nitrile | -
base hexamethylentetramine in producing a
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2o all whom it may concermn: o

Be it known that I, ARTHUR EICHENGRUN,
a citizen of Germany, residing at Bonn, Ger-
many, have invented new and useful Chem-
ical Combinations to be Used for Surgical
Purposes, of which the following is a specifi-
cation. -

Combination of Iodoform with Hexamethyl-
entetramine and s Haloidalkyl Deriva-
fves. ' -

Whereas the alkyl iodids usually can be
easily combined with ammonia and fatty.

bases, in forming the iodin salts of amine,
lmide, nitrile, and ammonium bases, iodo-
form, which already differs entirely by its
manner of formation and its chemical De-
havior from the real alkyl iodids, remains

quite indifferent upon coming in contact with

these bases. For this reason it is very pecul-

substance of the compositions C;H,,N,—CHI..

This compound is not only formed by the ac- |

tion of iodoform upon the free base, but also
upon the additive products which the latter
forms with other substances, in which case

these compounds are decomposed into their |
components, as such additive combinations |
are principally to be considered as the com- |

binations of hexamethylenamine with phe- |
nols,with chlorids of aromatic acids, and with -
aldehydes—for instance, the combination of

hexamethylenamine and hydrate of chloral.
“T'he action of iodoform on hexamethylen-
amine or one of its derivatives produces the

above - mentioned iodoform hexamethylen-

amine C.H;,N,—CHI,. This result is very

strange for the following reasons: first, be-

cause additive combinations of iodoform and
free bases are entirely unknown; second, be-
cause according to the combinations of hexa-

methylentetramine with real alkylhaloids

(discovered by A. Wohl, Berichte der Deutsch-
en Chem. Gesellsch. XIX, 1840) one should

have expected that iodoform, in ease of its

at all entering into reaction with this base,

would combine with three molecules of hexa- . -

methylenamine, thus:
(a) —_— I

CgH N, CH,T=C,H,,N,

- CH,
() :
' /
 GHLN,
' ' S
06H12N4
AN
|
- SN
CsHmM N0
- 8CHEN,+CHL=CH,,N - ———CH
e
/

T

CgH N,

- The reason that the process does not turn
out in aforesaid manner, (formula ¢,) but, in-
stead, that the compound CH,N,—CHI, is
formed, is that this substance is a molecu-
lar additive combination, whereas the prod-
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ucts obtained by Wohl are iodin salts of new

bases, (methyl, ethyl, methylene,  ethylene,
hexamethylentetramine,)which are real atom-
istic combinations. This can be seen from
the entirely - different chemical properties.

00

Iodoform hexamethylenamine is a white sub-
tile powder, which melts at 178° centigrade
and cannot be dissolved either in water orin
ether orin alecohol. Upon coming in contact
with diluted acids or alkalies, and even being
agitated with water, it separatesintoiodoform
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and hexamethylenamine.
silver nitrate no precipitation of silveriodid
isformed,butiodoform liberated,and a double
salt of silver nitrate and hexamethylenamine
formed. By the action of silver chlorid and
platinum chlorid the same decomposing eifect
is produced. On the other hand, the com-
pounds of Wohl have the characteristic prop-
erties of iodin salts of ammonlium bases.
They are easily soluble in water and crystal-
lize unaltered by evaporating the aqueous so-
lution. The iodin is completely removed by
treatment with silver nitrate.

When heated with silver chlorid, Wohl's
compounds are converted into the corre-
sponding chlorin salts from which platin-
chlorid—double salts—can be prepared:

I Cl
Va -/
C,H, N,+AgCl=C,II,N,+Agl.
AN
CH, CH,
but:
CeH,o,N,—CHI;4-AgCl=C,H,,N,AgCl-+CHI,.
When heated in alcoholic solution, Wohl’s

compounds become altered, as, for 111813&110@

the ethiodid he:mmethylenamine, melting at

~ 144° centigrade, is converted into a compound
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melting at 180° centigrade, but never under
any circumstances do they decompose into
their components asiodoform hexamethylena-
mine does. If hydrate of potash be added
to a concentrated watery solution, the com-
pounds of Wohl are precipitated without be-
ing altered. 'This reaction doubtless shows
thclt they are salts of quaternary ammonium
bases. As such compoundsthey are not able
to form a combination with another haloid-
alkyl, but just as well as hexamethylenamine
itself they are also able to form additive com-
binations with iodoform. 'These new com-
pounds have the same chemical properties as
iodoform hexamethylenamine. They cannot
be dissolved in waterand become decomposed
with acids and alkaliesin liberating iodoform.
Equally as well as by the action of iodoform
on haloidalkyl hexamethylenamine they can

be obtained by the action of haloulalkyl 10do-

form hexamethylenamine.

I ( I )
/
CH.N,  +CHIL= | C,;H,N, CHI
CH, k‘ CII, )
r" I ™y

C,T1,,N,.CHI,+-CILI= | CII,N,

k CH,
Methods for Preparing.

Example I: Fourteen grains hexamethy-
lenamine are dissolved in absolute alcohol,

then 39.4 grains ofiodoform are added, and the
mixture heated a short time by means of a

water-bath. A white fine powder is then de- |

By the action of |

posited consisting of iodoform. hexamethylen-
tetramine and ha,vmfz- the above-mentioned
properties. Instead of taking pure hexam eth-
vlentetramine one may mix the alcoholic so-
lutions of its components with a solution ot
ijodoform.

Example II: 23.4 grains of monophenol-
hexamethylenamine are dissolved in alcohol,
then 39.4 grains iodoform added, and the pre-
cipitated Jodoform hexamethylenamme fil-
tered. 'The mother liquor contains all the
phenol.

Example ITI: Dissolve 30.5 grains chloral-
hexamethylenamine in chloroform, add a hot
solution of 59.4 grains iodoform in the same
dissolvent, and apply a gentle heat to pro-
mote the action. After cooling one sepa-
rates the precipitation from the solution con-
taining the hydrate of chloral and washes the
iodoform hexamethylenamine with alcohol.

Example IV : Dissolve 29.6 grains ethylio-
did hexamethylentetramine in absolute alco-
hol, add an alcoholic solution of 39.4 grains
iodoform, and heat for a short time. On
cooling a mass of lemon-yellow crystals is
deposited consisting of iodoform ethylhexa-
methyleniodid. Theymeltat1238° centigrade,
are not soluble in water, readily soluble 1n
hotalcohol. If thealcoholicsolution isheated
too long, another compound is formed, melt-
ing at 172° centigrade. It seems to be an
isomeric of the above combination.

Example V: One dissolves iodotorm hexa-
methylenamine in amyl acetate and adds to
the hot solution methyliodide. Oncoolingthe
iodoform methylhexa,methylenaminiodid 18
obtained in light-yellow needles, which are

easily dissolved in aleohol and melt at 179° 1
centigrade. By the same methods one ob-
tains the other combinations of iodoform with
alkyl-haloid derivatives of hexamethylena-
mine; as, for instance, methylene - 10did-
hexamethylenamine forms, with iodoform an
additive product, mystalhzmﬂ* in small yel-
low needles, meltmﬂ at 174° centigrade. Bro-
methy lhexameth}lenamme (meltmﬂ at 155°
centigrade) forms with iodoform a new com-
pound, which is easily soluble in alcohol and
crystallizes in light-yellow prisms, melting at
114° centigrade.

What I claim as my invention, and desire
to secure by Letters Patent of the United

3 | States, 18—

The herein-described compositions of mat-
ter to be used for surgical purposes, consist-
ing of erystalline inodorous additive combi-
nations of iodoform with hexamethylentetra-
mine or its haloidalkyl derivatives, which are
not soluble in water and become decomposed
into their components by the action of acids
or alkalies, liberating iodoform.

Signed at Cologne, in the Empire of Ger-

many, this 23d day of November, A. D. 1895.

ARTHUR EICHENGRUN.

Witnesses:

SOPHIE NAGEL,
MARIA NAGEL.
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