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Improvements in the Synthesis of Organic Compounds.

1, Tsams Yars JomNsow, a British sub-
jecl, of 47, Lincoln’s Tun Fields, in the
County of London, Gentleman, do hereby
declare the mnature of this invention
(which has besncommunicuted o me from
abroad the PRadische Anxilin and
Soda Fabrik, of Ludwigshafen-on-Rbine,
Germany, a corporation organised accord-
ing to German fa.wa) and in what manner
ihe same is to be performed, to be par-
tienlarly deseribed end aseertained in aund
by the following statement:— .

1% is known thal oxides of carbon hy
reacting witk hydrogen under the influ-
ence of catalysts <can be reduced to
methanol with or without oxygenated
organic compounds of & higher order.
(arhon monoxide has also been brought
into reaction with liguid alcohol in the
presence of sodinm aleoholate by which
method ulkyl Jormates have  been

My foreign correspondents have now
found that valuable organie compounds
can also be synthesized by acting on
aliphatie alechels in a vapourised condi-
fion with carbon monoxide at an elevated
temperature and under elavated pressure
and in the presence of catalysts,

Various catelysis may be emnployed for
effecting the desired reactivn and in
accordrnce with the invention such ann-
tact masses are employed as cooiain a
hydrating constituent. Examples of such
constituents ara the oxides of titanium,
zirconinm, thorium, vanadinm, niobium,
mangahese, cerium, lanthanum, tanfalum,
chromium, molybdenwn tungsien, ura-

[Price 1/-]

nium,.didyminm, glueininm, aluminium
and others, Axn addition of alkali, or
alkaline earth metal compounds ig offen
helpful * for increasing the hydrating
eficiency of the contact masges. The
oxides of zine and cadminm when mived
with caustic alkalies are also switable as
hydrating agents and such mixtures can

be used as contact masses for the present °

purpose. Generally the presence of hydro-
genating cunstituents in conjunclion with
Lydrating constitucnts alone or with
alkali or alkaline earth compounds is very
useful, and as examples o]f? such hydro-
genating constituents, copper, silver,
gold, tin, lead, antimony, biswmuth, zine,
cadmivin and thallivm may be mentioned,
or oxides and olher compounds of the
aforcspid elements. Jrom, =nickel and
cohzlt may also he present as suiiable
hydrogenating vatalysts (when as metals)
or hydrating catalysts (whenasexides) pro-
vided they are usad in a combined com-
Aition, whether chemically or in the form
of alloys. The nature of the produets
varies, to some degrea, in accordance with
the special catalyst actually used and the
temperature of {he reaction. Generally
the higher the temperature and the longer
the vaponrs atve exposed to the contact
mass, the higher beiling products are

oblained.
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Tor examplewhen methanol vapeurand

earhon monoxide are pnssed over a eon-
tact mass containing oxides of iron and
mangahesa at a tempernture of about 400
degrees Centigrade and an elevated pres-
gure, a product containing several acids,
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& to carbon monexids. In 1 G
producis containing nitrogen will be =
For instance, if a mixture of

10

pattieularly hutyrie and valeric acid, free
vr combined, is obtained.

Other gases, for example, hydrogen, or
nitrogen, may alse be grescn’s in addition

formed. ]
meihanol, earbon monexide, nitroger and

hydrogeri is passed at 480 degrees Centi-

grade and a total pressure of 200 atmo-
spheres, over a coniact mass prepared

- from 8 parts of molybdic acid.and 2 parts. .

of cobalt oxide, besides oxygen coniain-
ing orgnnie compounds, nitrogeneous com-

15 pounds, such as the mmines derived from

. . methyl aleohol are obtoined.

Similar

" _yesults are obtained when employing 2

““gontact mass prepared freiz. barium °
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uranate or iron vanadata.

The process can, if desired, be carried
out in =2 circulating system, or with
several comtact vessels, the products
formed being separated after each treat-
ment and the residual gases returred info
the original-catalytic vessel or into vne
or more subsequent catalytic vessels, after
replenishing ‘31@ gases consumed -by the
reaction. The cocler for separating the
products may he kept at & suitabla tem-
perature to eflect only condensatiom of
higher boiling products, leaving for
example methanel and other materials of
low Loiling point in o vapour state, and
several coolers or zeceivers, kept at
gevernl different femperatures may be
arranged to effeet direct separation into
distinet fractiona.

It is not necessary, according to this
invention, to employ separated alcchels.
Tor exumple, the methanol earrying gaa
‘mixtures obiained by eatalytic {reatment
of guses containing carbom oxides and
hydrogen with the aid of a suitable
methanal-forming contact mass may be

directly employed and subjected to n
secoeld catalytic trestment in which a
contaet mass as defined above iz employed
adding, if required, carben monoxide or
hydrogen or mistures of Loth,  This
double treatment is guite different from
{he method deseribed in the prior Specifl-
eation Nvu. 238,319 aceording fo whieh, in
a single ecatalytic freatment. carbon
monexideé is converted jnia methanal with

5 ample guantities of higher aleohols and

other compounds confaining oxyveen, and
which single treatment iz not claimed
here,

Instend of methanol, methyl formate,
ar o mixture of methanol and methy]
formate, or nther esters or mixtures of
esters and aleohnls maxy be emploved.
Aldehydes mar also be employed, when
hydragen iz present, instead of alenhols,

The following examples will gerve to

n some such cases

“methanol vapour and 90

illustrate further the manner of carrying
this invention intv praetiee, but the
invantion is =not limited fo  these
examples.

feoo- e

_0 0 Bxaweie 1.

__A mixture of 10 per cent. hy volume of
) per cent. by
wplume of earbon monexide 1s pussed, at
a pressure of 200 atmosphéres and at 420
deprees Centigrade over o contacl mass
prepared from a mixturs of 3 purts by
welght of potassimm chrowmate and 2 parts
by weight of potaszsium molybdate. On
‘cooling the reaction gases, r product is®
gaparated whieh contains higher aleohols,
aldehydes and several aliphatic acids in.

.the form of csters.: The temperatnre of
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tha reaction may be varied. the producis -

possessing generally higher hoiling pointy
when obteined at higher temperatures,

e 7 U ExamPLE 2.

_.'85

"' A mixturs of 10 per eent. by volume of

ethyl aicohol vapour and 90 per cent. by

“volume of carbon monoxide, Tree from

iron earbonyl, is passed, at 400 degrees
Centigrade and 200 atmospheres, over a
catalyst prepared Irom & mixture contain.
ing & parts by weight of zinc oxide, 3§

arts by weight of chrominm axide ani
g parts by weight of inanganese oxide and
placed in a tube lined with copper capable
of resisting high pressura. On ecooling,
oxvienated preducts are obinined in
ample quantities, for a minor part beiling
helow ethyl alechal, chiefiy, however, at
Trom 100 to 250 decrees Cantizvade and
ligher.. Various higher aldehydes, ncids
and esiers thereof are eontained in the
product, besides ethxl aleehol und higher
alcohols and water,

A mixture of methanol and ethanol
may alse be employed.

.. Exaarene 3.

A mixture compased of ¥ per conf. by
volume, of methanel vapaur. 20 per eent.
of carbop momoxide, T0 per rend,
hydrogen and 3 per cent. of nitrogen is
passed. at ebout 450 degrees Centigrade
and 200 atmespheres, over a contact mass
prepared from a mixture of I parts by
weight of potassium bichromate and 1
part by weight zinc oxide. Large gquan-
tities of oxyrenated organic compounds of
a higher molecular nature, lLoth sniuhle
andl insoluble 1m water. are produced,
Tsolmtanel, nermal propancl, amyl and
higher aleoliols and abewt 10 per cent, of
free and combined acids are found
thersin, .

The gaseous mixture mentioued moay e
nhtrined by passing a mixture of hydra-
gen, carbon monoxide and a small anwunt
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of nitrogen through methanol, kept ot say
160 Aegrees Ceniigrade, or through a
deviee down which methancl irickles, or
the alcohol may be sprayed into the
reaction vessel. . _

Exavrrr 4.

A uas mixture containing 12 per cent.
of methyl formate vapour, 3% per cent.
* of carhbon monoxide, 50 per cent, of
bydrogen and 3 per cent. of methane is
passed_at 400 degrees Centigrade and 220
atmospheres, over a contact mass pre-
pared by mixiug 2 parts of wetted potos-
siwanp permanganate with 1 part of zmne
chromate and 1 part of copper chromatc.
Large quantities of a produet resembling

that of Example 3, but with a higher per-
centage of free and bound acids is
abtained.

ExaMPrE B.

A tube-shaped resction vessel, capable
of resisting high pressure is supplied with
catalyst grains, congisting of 5 patts, by
weight, of cadmium exide,  parts, by
weight, of copper oxide, and 2 parts by
welght of vanadic acid, and a gas mix-
tire composed of 3 volumes of hydromen
and one volume of corbon monoxide is
then passed thromgh, uf 600 degrees
Centigrude and a pressure of 200 atmo-
spheres. The ynscs leaving the catalysi,
contoining methanol vopours and
unaltered hydregen and carbon monoxide
are passed, while still hot, through =
second contact tube, directly adjoining
the first ons, which is kept al the samae
temperature, and filled with 2 conlact
masy, prepercd from 2 parts, by weight,
of caustic potash, 2 parts of thalhmm
oxide and 3 parts of polassium perman-
ganate. Under the influence of this
gecond contact - mass the methamol
- vapours ate, to a comsiderable extent,
transformed jato higher melecular com-
pounds, for example iscbutancl, The
two contact masses may also be brought
into one contact fube in the order named,

The composition of the products varies,
depending on ths femperature, pressure
and composition of the gas mixiure.
With a high percentege of carbon men-
oxide ample quantities of organic acids,
free or in ihe form of esters, are formed.

Exayrere 6.

Water gas, freed from svlphur com-
pounds and from iron carbonyl, is passed
with gn admizture of 5 per cent., by
volume, of vapourised ethyl aleohol of H6
per cent., at between 380 and 400 degrees
Centigrade and 200 almespheres over a

confact mass prepared by mixing 2 parta
of potassium earbonate, 4 parts of zine
chromate and 1 part of copper oxide. The

roduct obtained is chiefly composed of
Equid organic eompounds, insoluble in
water. When on addition of methyl, or
ethyl, formate is made, the yield of the
spid compounds is increased. It may be
of advantage io subdivide the introdue-
ton of the ethanol vapour to the woter
gas, that is by iniroducing it at several
subsequent places.

Having pow particularly deseribed and
ascertuined the maturs of my seid inven-
tion and in what monmer the same is
to be wperformad, I declare thot T am
awara n? Specification No. 247,177 Dut
make ne elaim to what is claimed therein,
but subject to this discleimer what I
clalm is:—

1. A process for the synthesis of
orgonic compounds conteining oxygen
consisting in cousing earbon monoxide ox
a gas confaining carbon monoxide to act
cn & vapourised aliphatic aleohol or an
ester thereof or both aleohels and esters
swith the aid of u ecalalyst containing a
constituent of a hydrating natuzre alone or
10 conjunction with a hydrogenating eon-
stituent and{or an alkall or allaline eurth
metel compound, at un elevated tempera-
ture and under elevated pressure.

9. A modification of the process
claimed in the preceding claiming elanse
consisting in employing an aldehyde in
a vapourised econdition and in the
presenca of hydeogen, instead of an
alsohol, '

8. A modification of the process here-
inbefore cluimed consisting in flrst sub-
jecting » mixture of an oxide of earbon
and hydregen at an elevated temperature
and prassuTe o the aetion of y methanal-
forming catalyst and snbsequently espos-
ine the reucliom i
methanol vapour without separating the
latter from the gases, fo a second
catalytic trentment in the presence of
carbon monoxide employing in  this
second treatment a contact mass in
aceerdance with the first elaiming clause
and conling the reaction gases,

4, The process for the synthesis of
organic componnds as described in emch
of the foreguing examples.

Dated this 9th day of March, 1923.

" JOHXS0XS & WILLCOX,
27, Lintoin’s Tnn Fields, London,
W.C. 8,

Agentg,

Rodhill: Printed for His Majesty's Stationery Office, by Lave & 3alromsen, Ltd.—1997,
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