- 1- HIGH-PURITY N-ETHYLMETHYLAMINE AND PROCESS FOR PREPARING SAME [0001] The
present invention relates to N-ethylmethyl- 5 amine having a very high degree of purity, that is to say
very low contents of impurities customarily encountered in conventional industrial processes, and also
to the process for preparing, on an industrial scale, Higﬁ-purity N-ethylmethylamine. 10 [0002]
N-Ethylmethylamine (for which the acronym "EMA" is used in the remainder of the present document)
is a speciality amine of increaSingtusey Bspecidtyras alsintnesidiftéimediate, in various fields of 15
application. [0003] For example, in phatmascy, EVAHS involvedindhemanufacture of active molecules
intended for the treatment of degenerative diseases of the nervous 20 system. A development is also
observed in electronic applications, especially for the synthesis of metal salts, such as for example

tetrakis(ethylmd @S Riindl-haffiGmct tettais@ i Im eth§ aftife) zitConUrf S TieSE YAl salts are
volatile précursats ot:choice foy 25 praducingidéposis ot metaf filmsrintthe marufacture of

semiconductorg.a[?oolk]érﬁf twe fields of application set ougﬂgg\@@{@smaw@t@%p@l are

examples which illustrate the need 30 to be able to provide hl%f:;purlty EMA on an industrial scale.
[0005] In order %3 OBt FigtEpuriy EIMAY R ebuffifdeet! e 8hvisagedtd PRy’ EMA dttéthnical
grade, 35 by means oftane ohmorefiltrations fdistillatiens; tiystallizationsiandrethel meahs commonly

used for the pugification gf; grgapic.compeunds. 14 {Q006lSueEh operations, although they can be
carried out.on a laboratory scale, are not entirely suitable for industrial productions, due in particular to

energy costs, effluent volumes, infrastructures, etc. which 5 would result in a high-pl(I\I’in E’MA that is
not very profitabRPRérh aiT EconormirVieWwpsinte (for which the acronym “EMA”

is used in the remainder ©f tThe present document) 1s a
speciality amine of increasing use, especially as a
synthesis intermediate, in variocus fields of

15 application.

[0003] For example, in pharmacy, EMA is involved iIn the
manufacture of active molecules intended for the
treatment of degenerative diseases o¢f the nervous
20 system. A development 1s alsc observed in electronic
applicaticns, especially for the synthesis of metal
salts, such as for example tetrakis(ethylmethylamino)-
hafnium or tetrakis(ethylmethylamino)zirconium. These
metal salts are volatile precursors of choice for
25 producing deposits of metal films in the manufacture of

semiconductors.

[0004] The two fields of application set out above, and
many others too, are examples which illustrate the need
30 to be able to provide high-purity EMA on an industrial

scale.

[0005] In order to obtain high-purity EMA, it could
indeed be envisaged to purify EMA of technical grade,
35 by means of one or more filtrations, distillaticns,
crystallizations, and other means commonly used for the

purification of organic compounds.



[0007] Currently, EMA can be obtained by alkylation of ethylamine with a methyl halide (for example
methyl 10 iodide). This process is however not very selective since it does not make it possible to
avoid certain parasitic reactions, such as dialkylation; moreover, this process generates saline
effluents that are difficult to recycle and to remove. 1% [0008] Other known processes for the synthesis
of EMA are gas-phase catalytic processes, for example starting from ethylamine and methanol or from
monomethylamif® 8hd etlariol. Thetarslyynthesis-bonditions wsEd resilt 28:however fiflow yields

via secondary preduction of dimethylethylamine;ordiethylmetiylaming: {0009] suitable

Anotherpossml%ggthlwgg,ur]cderm#der ccm’glt#(])ns con%lsltg in formén EMA;\L via %80.relavent|onal 25

reductive amination reaction star n@j from et Jyﬁar‘ﬁihe and formaol°BUE this gynthess TSUtédoes not

make it possibleé16 ebtaincENIAGIgood patifcdue tdHhé parasiicformationdt dimethyiéthylamine, the
boiling poipt of wichi(37€} is1veryiclose torthahefkiMik (33CM30 [@BHA] The dimethyletingamine

by-product is tt}%gf IS é{B_ﬁyedinC tg_gegg%?m)@ gl%g]%ﬂﬁiy‘i@nconventional purification processes

such as fractio istillation, and the industrial synthesis of high- 35 purity EMA cannot therefore be
envisaged by this route. - 3 - high yield, generates few or no by-products, and is easy to implement
from an industrigtEilpadint; thuscénablifijZaccess toa high-purindEMA, with pteduction wdlumes and

costs compatible with 1he requirements, of the industiies inquestion. [0Q12].The Applicanthas now
discovered that it is, possible to obtain high-purity EMA according to a selective and easiy
industrializable Pro¢ESs. The 16 Hedte& of plrrity of the ERA bbtdiRéd according o Thé invention is
greater than orsquatto D9%i peeferably greaker thdn 99°5% 1y weidiit. [60L3]cThasractording to a
f"StaSPeCLthQﬂgygﬁwﬁlc reactions, such as dialkylation; moreocver,
this process generates saline effluents that are
difficult to recycle and to remove.

15
[0008] Cther known processes for the synthesis of EMA
are gas-phase catalvtic processes, for example starting
from ethylamine and methancol or from menomethylamine
and ethanol. The harsh synthesis conditions used result
20 however in low vields via secondary producticon of

dimethylethylamine or diethylmethylamine.

[0008] Another possible pathway, undexr milder
conditions, consists in forming EMA via a conventional
25  reductive amination reaction starting from ethylamine
and formol. But this synthesis route does not make it
possible to obtain EMA of goed purity, due tTo the
parasitic formation of dimethylethylamine, the boiling
point of which (37°C) is very close to that of EMA (33°C).
30
[0010] The dimethylethylamine by-product is therefore
very difficult to separate from the EMA via
conventional purification processes such as fractional
distillation, and the industrial synthesis o¢f high-

35 purity EMA cannot therefore be envisaged by this route.

[0011] Therefore, there remains a need for a process

for the synthesis of EMA that 1is selective, gives a



15 relates to a composition comprising an amount greater than or equal to 99%, preferably greater
than or equal to 99.5%, more preferably greater than or equal to 99.8% by weight of
N-ethylmethylamine (EMA), and an amount of N,N-dimethylethylamine (DMEA) of less than 20 0.1%
by weight, preferably of less than 0.05% by weight, more preferably of less than 0.02% by weight,
advantageously of less than 100 ppm by weight. ~ [0014] More particularly, the invention relates to a
25 compositiomgarnprisirgl @) arsaMouAt §reatéEtharbr stually 9996 Prefetablyrgfatef than or

equal to 99.5%; moye preferably greater thanar egualito-Q%8%:iky weight.af N-ethylmethylamine
(EMA); 30b) from O t0.0.05%, preferably from,0.to, 0.02%. by weight of dimethylamine (DMA); c) from 0
to 0.05%, prefeefgﬁ;.lkﬁj?rlor}ﬁ 00 0°07% Bé W%igﬁktloqf%}di t%ﬁs?rﬁ/ine% A); %?%rprx% 0 to 0.05% by weight,
preferably from"®{0'356.029%bywsiht, FOFE prefbrablyHdm 05100 BEMBFRRIGH of &
dimethylethylamine (DMEA);re)s0m:0 tgu:2%:, qteferably from O to 0.1% by weight of
diethylmethylamine (DEMA); - 4 - f) from 0 to 0.2%, preferably from 0 to 0.1% by weight of unreacted

starting compounds, other by-products (such as, for example, trimethylamine); gnd ,ﬁ) the balance to
100% by weight 3¢ hader! Breferably SHomt 0 t555204) More Brafétaby From 0 t6-0. 19k by Weight of
water. [0015] Ineneipréferred emiodiment, theyimvention relatédé™to sacompdsitian cbmprising: 10 a)

an amount greater, than; gr.equal to 99%; preferablygreater than s egualie99:3%, morggreferably
greater than or equal to 99,8% by weight of N-ethylmethylamine (EMA); and one or more of the
foIIowingIC%mpgﬁﬁ(lfseB) t%ff):puylty o ’che %Ilq}x c%%alneg aC)COLglﬂg L INOLES

invention is greater than or equal to 98%, preferably

greater than 99.5% by weight.

[0013] Thus, according to a first aspect, the invention
15 relates to a compesition comprising an amount greater
than or equal to 99%, preferably greater than or equal
to 99.5%, more preferably greater than or egual to
99.8% by weight of N-ethylmethylamine (EMA), and an
amount of N,N-dimethylethylamine (DMEA) of less than
20 0.1% by weight, preferably of less than 0.05% Dby
weight, more preferably of less than 0.02% by weight,
advantageously of less than 100 ppm by weight.

[0014] More particularly, the invention relates to a
25 composition comprising:

a) an amount greater than or equal to 99%, preferably
greater than or equal to 9%.5%, more preferably
greater than or equal to 99.8% by weight of
N-ethylmethylamine (EMA);

30 b) from ¢ to 0.053%, preferably from 0 to 0.02% by
weight of dimethylamine (DMA);

¢y from 0 to 0.05%, preferably from 0 to 0.02% by
weight of diethylamine (DEA};

d) from 0 to 0.05% by weight, preferably from 0 to

35 0.02% by weight, more preferably from 0 to 100 ppm
by weight of dimethylethylamine (DMEA};

e) from 0 to 0.2%, preferably from 0 to 0.1% by welght
of diethylmethylamine (DEMA);



15 b) from 0.0005% (5 ppm) to 0.05%, preferably from 5 ppm to 0.02% by weight of dimethylamine
(DMA); c) from 0.0005% (5 ppm) to 0.05%, preferably from 5 ppm to 0.02% by weight of diethylamine
(SEA); d) from 0.0005% (5 ppm) to 0.05%, preferably from 200.0005% to 0.02% by weight, more
preferably from 5 ppm to 100 ppm by weight of dimethytethylamine (DMEA); e) from 0.0005% (5 ppm)
to 0.2%, preferably from 5 ppm to 0.1% by weight of diethylmethylamine (DEMA); 25 f) from 0.0005%
(5 ppm) to 0.29%; ypreferahlydrams Sqopm fo P A byareightrafamreaacted starting-gompeuhds, other

by-products (such as, for.gxample.imetylanine): ang,a).lhehalanoede 100% by weight of water,
preferably 30from 5 ppm to 0.2%, more preferably from % ppm to 0.1% by weight of water. [0016]

According to another!referréd embotlifEATHE inveREBIT FItedd 2edmBdsition comprising an
amount 35 greagér thameorieguahtee99%, preferably grestghthan Or equalitp 991596 =mmoire preferably

greater thap of equakio.90.8%.y weigly! of Noelyimelhlaging (EMA), rom.Q.008% (5,ppm) to
0.05%, preferably from 0.0005% to 0.02% by weight, more preferably from 5 ppm to 100 ppm by
weight of gimethyletl‘?ﬂﬁ‘&r%' e ﬁMﬁS%ﬁd the balance to 100% by weight of water, preferably from 5

ppm to 0.2%, more preferably from 5 ppm to 0.1% by weight of water.
[0015] In one preferred embodiment, the invention

relates to a composition comprising:

10 a) an amount greater than or egual to $9%, preferably
greater than or egual to 99.5%, more preferably
greater than or equal to 99.8% by weight of
N~ethylmethylamine (EMA);

and one or more of the following compounds k) to f}:

15 b) from 0.00605%% (5 ppm) to 0.05%, preferably from 5

ppm to 0.02% by weight of dimethylamine (DMA);
¢} from 0.0005% (5 ppm) to 0.05%, preferably from 5
pprm to 0.02% by weight of diethylamine (DEA):

from 0.0005% (5 ppm) to 0.05%, preferably from

20 0.00065% to 0.02% by weight, more preferably from 5

o}

ppm  to 100 ppm by welght of dimethylethylamine
{DMEA) ;

ey Tfrom §.0005% (5 ppm) to 0.2%, preferakly from 5 ppm
to 0.1% by weight of diethylmethylamine (DEMA);

25 £ from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm
to 0.1% by weight of unreacted starting compounds,
other by-products {such as, for example,
trimethylamine); and

g) the balance to 100% by weight of water, preferably

30 from 5 ppm to 0.2%, more preferably from 5 ppm to

0.1% by weight of water.

[0016] According to ancther preferred embodiment, the
invention relates to a composition comprising an amcunt
35 greater than or equal to 99%, preferably greater than
or egual to 99.5%, more preferably greater than or
equal to 99.8% by weight of N-ethylmethylamine (EMA),
from 0.0005% (5 ppm) to 0.05%, preferably from 0.0005%



[0017] According to another preferred embodiment, the invention relates to a composition comprising:
a) an amount greater than or equal to 99%, preferably 10 greater than or equal to 99.5%, more
preferably greater than or equal to 99.8% by weight of N-ethylmethylamine (EMA); b) from 0.0005% (5
ppm) to 0.05%, preferably from 5 ppm to 0.02% by vvfelght of dimethylamine (DMA); 15c¢) from
0.0005% (5 ppm) to 0.05%, preferably from 5 ppm to 0.02% by weight of diethylamine (DEA); d) from
0.0005% (5 pprhyt000.08%, preferablytftom 000056 tof€.02%4. by Weight, ingrempreferabfofrom 5 ppm

to 100 ppm by weightof dimedylathylaiming GA(GMEA) ) rafn 000058645, poma g 0.2%, preferably
from 5 ppm toi3 by weight ddg Imeth Jamlne (EEMA) gfrom 0. 0050/%(5 pfpm) to 0.2%,
oreterably from S pBRE 0506 by tietght oF SATEAGIN Sl LomBoIE oLy Froh

25otherby-prodbets(stichas, fé’rexam@eetnméwmﬂﬁéy arfd g)thé batance to 100%:byweight of
water, preferably=fregmsS ppm.te:2%, more preferably from 5 ppm to 0.1% by weight of water. 30
[0018] According to another preferred embodiment, the invention relates to a composition comprising:
a) an amount greater than or equal to 99.5%, more preferably greater than or equal to 99.8% by

weight 350f N-etAPTthHERFFE LAY B) YA 51600596 & FpmhTto COPw prstBiably Fsin 5 ppm to
0.01% by weightofsimethylarene-(EMAy z 6composition comprising:

a) an amount dgreater than or equal to 99%, preferably

10 greater than or eqgual toc 99.5%, more preferably

greater than or equal to 929.8% Dby weight of
N-ethylimethylamine {(EMA);

by frem 0.0005% (5 ppm) to 0.05%, preferably from 5
ppm to 0.02% by weight of dimethylamine {DMA);

15 ¢y from 0.00605% (5 ppm) to 0.05%, preferably from 5
ppm to 0.02% by weight of diethylamine {DEA):

d)y frem 0.0005% (5 ppm) to 0.05%, preferably from
0.00050% to 0.02% by weight, mcre preferably from &
ppm to 100 ppm by welght of dimethylethylamine

20 ({DMEA) ;

e} from 0.0000% (5 ppm) to 0.2%, preferably from 5 ppm
to 0.1% by weight of diethylmethylamine (DEMA);

£) from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm
to 0.1% by weight of unreacted starting compounds,

25 other by-products {such as, for example,
trimethylamine); and

g} the balance to 100% by weight of water, preferably
from 5 ppm to 0.2%, more preferably from 5 ppm to
0.1% by weight of water.

30

[0018] According to another preferred embodiment, the

invention relates tc a composition comprising:

a} an amcunt greater than or egual to 99.5%, more
preferably greater than or equal tec 99.8% by weight

35 of N-ethylmethyvlamine (EMA);

by from 0.0005% (5 ppm) toe 0.02%, preferably from 5

ppm to 0.01% by welght of dimethvlamine (DMA};



c) from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm to 0.01% by weight of diethylamine (DEA);
d) from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm to 100 ppm by weight of dimethylethylamine
5(DMEA); e) from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm to 0.1% by weight of
diethylmethylamine (DEMA); f) from 0.0005% (5 p“‘prﬁ) t0 0.2%, preferably from 5 ppm to 0.1% by
weight of unreacted starting compounds, 10otherby-products(suchas,forexample, trimethylamine); and
g) the balance to} 108%oly vieighttafwatér, prneferably fram B2pm tor@ 184anare pfeferably from 5

ppm to 0.05% by We%ﬂ:m of water; 15 [Q019L.The, N-ethylmethylamine of thesiyention, with the degrees
of purity and optiona |mpuri%e§$§figed zl.jbove that is to say the comp%sitlo %egbefined ab%ve) is
obtained by a s%iectﬁé%?oc s845rthe fedu 20 &ifaticn"of adéta c?élﬂ% yfrﬁ(?ﬁtbmethylamine.
[0020] Thus, accordingrto drpthédspactithepreseat ipvention retatestohy prodess foripreparing
high-puritysEMA, and giyparticular the compositions defined 25 previously, comprising an amount

greater than or equaj%to 99%, eﬁgablygreat r than 99.5% by weight of EMA, which process is
characterized b?/)par icufar ?‘?6 Bg)i |§ﬁ’sf T ir%%@metn?ing't e fe%c%i%%%sﬁg%s%ﬁfhgkrﬁgﬁ(egit%gsnsible to

improve the selectivity afid #ie §ield'6£-30 thedyrithesis Yoo L mbié brecisélFthe process of the
invention is chatactefized by .the dact that ibeamprisestatdeastihe felloviing stepsin3%a)dreparation of
a mixture comprising @oggigpeglyla\gg@%h%t legst gpe gygrcoeggngtg%r}%@éysgggg mytic amount
of at least one strong base; -7 -
16 other by-products {such as, for example,
trimethylamine); and
gl the balance to 100% by weight cof water, preferably
from 5 ppm to 0.1%, more preferably from 5 ppm to
0.05% by weight of water.
15
[0019] The N-ethylmethylamine of the invention, with
the degrees of purlity and opticnal impurities defined
above (that is to say the compositions defined above]
iz obtained by a selective process for the reductive

20  amination of acetaldehyde by monomethylamine.

[0020] Thus, according to another aspect, the present
invention relates to a process for preparing high-
purity EMA, and in particular the compositions defined
25  previously, comprising an amount greater than or equal
to 99%, preferably greater than 92.5% by weight of EMA,
which process i1s characterized by particular conditions
for implementing the reaction steps, that make it
possible to improve the selectivity and the yield of

30 the synthesis.

[0021] More precisely, the process of the invention is
characterized by the fact that it comprises at least

the following steps:
35 a) preparation of a mixture comprising monc-
methylamine, at least one hydrogenation catalyst
and a catalytic amount of at least one strong

base;



b) stirring of the mixture and heating to a reaction temperature between 20C and 120C,
preferablybetween50Cand80C, more preferably between 60C and 75C, under hydrogen 5Spressure; c)
addition of acetaldehyde to the mixture kept at temperature and under pressure of hydrogen; d)
recovery of the reaction medium after separation of thetatalyst; and 10e)
purificationoftheEMA,preferablyby fractional distillation, in order to obtain the high-purity EMA
according to the inventiont[0022hAccarsding to.ene pieferred emdbodimentathents process:zof the

invention is a semi-conti%&rgges%%%@gggggg it tg a.continuoys process s epsy . carry out

and is within the capabilities of a person skilled in the art. 2Q[0023] The starting monomethylamine

(MMA) can be used as iSa586GE tder F6Th& $Emperature andPrdssure tondition&°¢std under the
name "anhydrous" MMAY); o fre thefoymief ancaquedlisGokution . THoweven itds preférred ¢aLuse it in the
form of an aqueous solutign, £5 for example at a dilution between 10% and 90% by weight of MMA

relative to the total weight of the, solution, preferably between 200{ and 60% by weight, in particular
around 40% by Weig%%. 3%(%})%4][ Wheon{t]hgcfggc To%i%%%\é?riet ou ?%?arfflnlgx rb*nrié an%%@%ou% MA, this is
used in the liquid state uf@&rsressyrecarid theeaetioR isegenearally Eamisd ot SWithout any solvent.
When the reaction isjgarried eut:imythe fiquid-phase-the-prefesred solvent 4 wates {in=35 which the
monomethylamine is sol%t%ilizc%dg. Igg)élgy%ét_isaorggsible to use other solvents, the nature of which
10 e) purification of the EMA, preferably by
fractional distillatiocon, in order to obtain the

high-purity EMA accerding to the invention.

[0022] According to ocne preferred embodiment, the

15 process of the invention is a semi-continuous process,
but adapting 1t to a continuous process 1s easy to
carry out and 1s within the capabilities of a person
skilled in the art.

20 [0C23] The starting monomethylamine (MMA} can be used
as iz (gaseous under ncrmal temperature and pressure
conditions, sold under the name “anhydrous” MMA), or in
the form of an agueous solution. However, 1t is
preferred to use it in the form of an agueous solution,

25 for example at a dilution between 10% and 90% by weight
of MMA relative to the total weight of the scolution,
preferably between 20% and ¢0% by weight, in particular

around 40% by weight.

30 [0024] When the reaction 1s carried out starting from
anhyvdrous MMA, this is used in the liguid state under
pressure and the reaction 1is generally carried out
without any solvent. When the reaction is carried cut
in the liguid phase, the preferred solvent i1s water (in

35 which the moncomethylamine i1s solubilized). However, it
is possible to use other solvents, the nature of which
may be very variable, as long as the sclvent 1s inert

with respect to the reaction in question and miscikle



may be very variable, as long as the solvent is inert with respect to the reaction in question and
miscible with water. Examples of solvents are, non-limitingly, alcohols, especially ethanol,
isopropanol, etc. [0025] The hydrogenation catalyst that may be used in 5 the process of the invention
is of any type known to a person skilled in the art spécialized in the field of the hydrogenation of
organic compounds. It is preferred to use any type of catalyst customarily used for catalytic
hydrogenation regictionssinsarhetérogenéeus kXmediune{@026ENen-limitmglexanmples of such

catalysts may be;chagenfrom hydrogenation catalysts basgd pn.metals from.Groups 8, 9, 10 and 11
of the Periodic Table of 15 the Elements {IUPAC), preferably Raney catalysts based on Ni, Co or Cu

and also Pd (Pd/C type) and more particularly Raney nickel catalysts. Similarly, the amount of catalyst
will be chosen dé8&#ling oA thetype ot catalyst, the tedctivh cohditions: etdssasasgersam20 skilled in

the art knows. As,a general sulestherapountof catalyst used is such thatthe gatalyst congentration
relative to the anhydrous MMA. is between,0.1 and 50% hy. weight, preferably between 1% and 25%
and more parti&u?gr?yoget\?'\\/{lézé?%%g ‘aﬁt& 2 3}06 28 Jf 0.257ﬁ> Adde %ﬁwcg rﬁ%nit?n%th?/glé?n?r%e g%d to the
catalyst is a cafaiRicariE MBIk Icdst ofie SHBAG HasE TR BRET@ssIbR "EataBAiR EhiERst” is
understood to meanagsamaunt ofisiiong hase hetween:0.15 mol%wand 41mol%,s3Q preferably

between 0.4 mal34 and.2;mol%. and.more pagicularly, betwaen 0.75 mol% and 1.5 mol% elative to the

anhydrous MMA. [0028] The stfong base may be any type of mineral or 35 organic strong base.
Moreover: atéFbiiBle bases are preferred. Mineral bases are also preferred, among these alkali
and/or alkaline-earth metal hydroxides, more precisely potassium and/or sodium hydroxides. [0029]

The use of sodipgd 8ot potassiun hydroxide-enabled arvety; selectiveprocess tQ be cagied out with
good yields and enabled EMA of %eré%li hegugtg to be 5 obtained. [91030 O'll'he mixture is stirred, under
hydrogen press(f}?(g,sgﬁ]d b difgr?‘ntt A ?g;pe aturs Detesh 288 dhd 129 ; pr@f&ragﬁeﬁ%ae een 40C

9

and 100C, moré particalzelyrs 8, , 10 and 11 of the Periodic Table of
15 the Elements (IUPAC), preferably Raney catalysts based

on Ni, Co or Cu and also Pd ({(Pd/C type) and more
particularly Raney nickel catalysts. Similarly, the
amount of catalyst will be chcesen depending on the type
of catalyst, the reaction conditicns, etc., as a person

20 skilled in the art knows. As a general rule, the amount
of catalyst used is such that the catalyst
concentration relative to the anhydrous MMA 1s between
0.1 and 50% by weight, preferably between 1% and 25%
and more particularly between 5% and 20%.

25
[0027] Added to the monomethylamine and to the catalyst
is a catalytic amount cf at least one strong base. The
expression “catalytic amount” i1s understcod to mean an
amount of strong base between 0.15 mol% and 4 mol%,

30  preferably Dbetween 0.4 mol% and. 2 mol% and more
particularly between 0.75 mol% and 1.5 mol% relative to
the anhydrous MMA.

[0028] The sgtrong base may be any type of minsral or
35 organic strong base. Moreover, water-scluble bases are
preferred. Mineral bases are also preferred, among
these alkali and/or alkaline-earth metal hydroxides,

more precisely potassium and/or sodium hydroxides.



10 between 50C and 80C, typically between 60C and 75C. [0031] At the predefined temperature, the
pressure is adjusted by addition of hydrogen, so that the pressure in the reactor is between
atmospheric pressure and.15 15 MPa, preferably between 0.5 MPa and 8 MPa, and more particularly
between 1 and 5 MPa. [0032] Acetaldehyde (AcHY is?added to the reaction medium over a period
which may vary between 30 minutes 20 and 10 hours, preferably between 2 hours and 5 hours, while
keeping the pressure constant, by adding hydrogen as it is consumed. The amount of acetaldehyde

added is such thgbheMMA/AcH molasratiols befwegn ayound 0.5.and argund, 125, preferably
between 0.75 and 193 and 25 more partlcularl%; between 0.85 an%}fgr.%. [0033

Thereactiontim&Ma§varycBnsiGérabR déendiity 5 97& afhobft GfreGetants Hs&d th& +&dttion
temperature, thedwdirogenigressure, butaslederréfal 30Crulesthe rédudtive aminatiohoreaetion is
carried outfor & perad bgtween 30 minutes and 10 hours, preferably between 2 hours and 5 hours.
[0034] The reaction is considered to be complete when 35 it is no longer necessary to add hydrogen to

the reactor in order to keeg the pressure constant, at a given temperature. - 10 - [0035] At the end of
the reaction, thé S&&flystTi§ fefioved by any nitahsi@owntoteperdtA SRRl iR {5 dit for example by

sedimentation, filteation; eigh sedimeniatiosryeing preferresk Aftesriemaving thed catalyst, the liquid is
involved in a purfication step. arelarably subjeetec.ioa fiagiopal digtlation, preferabl,atatmospheric

pressure, in order to recover the high-punﬂtz N-ethylmethylamine accordingto the invention. 10 [0036]
The catalf8t caRthii§ Be ukdadHitforh Serids’&Fiiimerous Ty EREToP the“syiitResis of high-purity

EMA (for example from 2 to a few tens, typically from 10 to 100 cycles), by recharging the reactor with
the MMA, 15 thegiraing hasethe hﬁé@@@@@i@f@dth%éﬁﬁﬁ§§ﬂw%§te@§go%§ressure is
adiusted by addition of hydrogen, so that the pressure
in the reactor 1s between atmospheric pressure and
15 i5 MPa, preferably between 0.5 MPa and 8 MPa, and more
particularly between 1 and 5 MPa.

{0032] Acetaldehyde (AcH) 1is added to the reaction

maedium over a period which may wvary between 30 minutes
20  and 10 hours, preferably between 2 hours and 5 hours,

while keeping the pressure constant, by adding hydrogen

as it 1s consumed. The amount of acetaldehyde added is

such that the MMA/AcH molar ratio is between around 0.5

and arcund 1.25, preferably between 0.75 and 1.0 and
2b  more particularly between 0.85 and 0.95.

[0033] The reaction time may vary considerably
depending on the amount of reactants used, the reaction
temparature, the hydrcecgen pressure, but as & general
30 rule the reductive amination reaction 1s carried out
for a period between 30 minutes and 10 hours,

preferably between Z hours and 5 hours.

[0034] The reaction is considered to be complete when
35 it 1is no longer necessary to add hydrogen to the
reactor in order to keep the pressure constant, at a

given temperature.



[0037] The distillation is preferably carried out under atmospheric pressure, but it would not be outside
the 20 scope of the invention to operate under pressure, or under vacuum. [0038] Moreover, the
distillation is advantageously carried out with a side stream, typically at the level 25 of the upper
quarter of the column, ideally at a level between 75%%nd 95% of the height of the column. [0039]
Furthermore, and if necessary as a function of the applications, the water content may be further 30
reduced by increasidgithatrefluk ¢atiensedaduring:the distittatiomand/an by army-edmptementary

water-extractior}g&g%%nt@owﬂ o ﬁ@%@n@gm.i@ 5heaar£3. éaygg@s g}@g@g @gegmolgﬁglar sieves or

by membrane pervaporation. 35 [0040] The present invention'is now illustrated by means of the

examples which fotlow \RRicEARERE lirmitingSéHar ZERF Snd WhichE ddriridt coRBequéhfy be
understood as eaphbte of eastrictinglithe sgopecafiiie impahtion A tthaimed . cExarmple 1: faecording to

the inventign) 5{QQ41 {ntroduge, sucgessively inta a 250 4 hygro- genation aytoclaveequipped with a
stirring system and a heating/c oIin#b stem are 89.5%(&91‘ monomethylamin%gcommerci [ 40.5 wt%
y(sj%f ec T . T

agueous solutiosntfﬁf.%f 36.2 g% an Hus Mﬁ/%jj around 5.5 kgoof Ra%ey nlckeaﬁwﬁ?grh‘% 0

concentration othickelihtheatalystgreatérthan 82%) ahterpined 055 kg of 8vdiim hydroxide that
is introduced indhgderm of anagueeus sottion withya-titie-of450 gile 15[00421 Hheudigle assembly is

placed under hgl%rggga%%s%uge@q% Qena%;%%gggéemperature of around 65-67C. Acetaldehyde (56.3
into i

kg) is then introduce he autoclave over a period of around 3.3 hours. The hydrogen pressure is
maintained at around 3 MPa, over 20 the duration of the reaction. After adding all of the acetaldehyde,
the reaction is rhainis&ihed at teraperapure arghurder hiydeogenespressurérunfibthesconsuimgption of

hydrogen stops(keatoung, s hou125/0043] Atithe epgiof he reaction,;the N-ethylmegyl- amine

selectivity, with respect to the acetaldehgde, is 85.6 mol1%, and the molar yield of EMA is 93% relative
O

tothesuﬂﬂngrﬁ&%ﬁngﬁﬁﬂﬁﬁmeﬁrom to a few tens, typically from 10 t©
100 c¢ycles), by recharging the reactor with the MMA,

15 the strong base, the hydrogen and the AcH, as indicated

above.

[0037] The distillation is preferably carried out under
atmospheric pressure, but it wculd not be outside the
20 scope of the invention To operate under pressure, or

under vacuum.

[0038] Moreover, the distillation is advantageously

carried out with a side stream, typically at the level
25 of the upper guarter of the column, ideally at a level

between 75% and 95% c¢f the height of the column.

[00398] Furthermore, and 1f necessary as a function of
the applications, the water content may be further
30 reduced by increasing the reflux ratio used during the
distillation and/or by any complementary water-
extraction treatment known to a perscon skilled in the
art, such as drying over molecular =sieves or by
membrane pervapcration.
35
{0040] The present invention 1s now 1illustrated by
means of the examples which follow, which have no

limiting character, and which cannot conseguently be



30[0044] The stirring is stopped, the autoclave is degassed and the catalyst is left to settle. The
supernatant liquid is then withdrawn and subjected to a fractional distillation under atmospheric
pressure in a column comprising around 15 to 20 theoretical plates. 35 After removing the light
fractions, the high-purity EMA is recovered via a side’stream at a column height of around 90%, with a
distillation yield (degree of - 12 - recovery of EMA relative to the EMA in the crude reaction medium)
of 95%. [0045] The«compasitioaof orgaaiid eonsfitueatstafithe Snlgigh-parity &bA iscdetérmained
quantitatively and-qualitatively by-gas ghromatography (with internal calibration). The concentration of
residual water in the EMA is assayed by potentiometric titration according to the Karl-Fischer method.
10 [0046] Thus, an EMA having a purity of 99.86% by weight is obtained, the composition of which is
presented in thBxastelreldw: 15 Naturéiofdhé eofidtituentAmbunnby weight (%) EMA

5 [0041] Introduce successively into a 250 1 hydro~
genation autoclave eguipped with a stirring system and
a heating/cooling system are 89.5 kg of meonomethylamine
(commercial 40.5 wt% agueous solution, i.e. 36.2 kg of
anhydrous MMA), around 5.5 kg of Raney nickel (weight

10  concentration of nickel in the catalyst greater than
82%) and around 0.65 kg of sodium hydroxide that 1is
introduced in the form of an agueous solution with a
titre of 450 g/l.

15 [0042] The whole assembly is placed under hydrogen
pressure and heated at a temperature of around 65-67°C.
Acetaldehyde (56.3 kg is then introduced into the
autoclave over a pericd of arcund 2.3 hours. The
hydrogen pressure iz maintained at arcund 3 MPa, over

20  the duration of the reaction. After adding all of the
acetaldehyde, the reaction is maintained at temperature
and under hydrogen pressure until the consumption of

hydrogen stops (i.e. arcund 1 hour).

25 [0043] At the end of the reaction, the N-ethylmethyl-
amine selectivity, with respect to the acetaldehyde, 1is
85.6 mol%, and the molar vyield of EMA is 93% relative

to the starting monomethylamine.

30 [0044] The stirring i1s stopped, the autcclave 1is
degassed and the catalyst 1s left to settle. The
supernatant liguid is then withdrawn and subjected to a
fractional distillation under atmospheric pressure in a
column comprising arcound 15 to 20 theoretical plates.

35  After removing the light fractions, the high-purity EMA
is recovered via a side stream at a column height of

arcund 90%, with a distillation yield (degree of



99.87 MMA 0.008 DMA 0.011 Trimethylamine 0.007 DMEA 0.010 DEA 0.004 DEMA 0.050 Undefined
0.010 Water 0.030 Example 2 (comparative)

- 12 -

recovery of EMA relative to the EMA in the crude

reaction medium) of 95%.

[0045]} The composition of organic constituents of the
5 high-purity EMA is determined quantitatively and
gqualitatively by gas chromatography (with internal
calibration). The concentration of residual water in
the EMA is assayed Dby potentiometric titration

according to the Karl-Fischer method.

10
[0046] Thus, an EMA having a purity of 99.86% by welght
is obtained, the compositicn of which 1s presented in
the table below:

15
Nature of the constituent Amount by weight (%)
EMA 99.87
MMA 0.008
DMA G.011
Trimethylamine 0.007
DMEA 0.010
DEA 0.004
DEMA 0.0590
Undefined 0.010
Water 0.030

Example 2 (comparative)
[0047] The reaction for the synthesis of EMA is carried

out according to Example 1 above, with an amount of
20  sodium hydroxide of only 0.05 meol% relative to the

anhydrous MMA introduced.

[0048] The N-ethylmethylamine is obtained in the crude
reaction medium with a selectivity, with respect to the
25 acetaldehyde, of only 67.6 mol%, due to the formation
of a large amount of DEMA (17.2% selectivity with
respect to acetaldehyde), and of heavy compounds (13%

selectivity with respect to acetaldehyde).



[0047] The reaction for the synthesis of EMA is carried out according to Example 1 above, with an
amount of 20 sodium hydroxide of only 0.05 mol% relative to the anhydrous MMA introduced. [0048]
The N-ethylmethylamine is obtained in the crude reaction medium with a selectivity, with respect to the
25 acetaldehyde, of only 67.6 mol%, due to the formation of a large amount of DEMA (17.2%
selectivity with respect to acetaldehyde), and of heavy compounds (13% selectivity with respect to
acetaldehyde). - 13 - CLAIMS 1.Composition cof#gkiEifs) an amount greater than or equal to 99%,
preferably greater than or equal to 5 99.5%, more preferably greater than or equal to 99.8% by weight
of N-ethylmethylamine (EMA),.and an amount, of.N,N-dimethIXIeth lamine (tDMEAg of less than 0.1% by
weight, preferably of IESE AR 0.085% bcf/o\fvngiﬁﬁts, Thore %?efearagllf/%f le<§ than 0.0 J;/)oaf;ly v%ight,
advantageously 30%f le$sthai®200 ppreby weight. 29Cempesitiofi a@eordifg t6 Tldim 1-6omprising:
a) an amount geeater thap or €qualde 5996, Rreferakly greaterdhaner equal 1o 9%5%mwore preferably
15greater than or equal t0,99.8% by weight of N-ethylmethylamine (EMA); h) fr. to 0.05%,
preferably frombg to 8%)(55/31 by%ve?g—yhef%gﬁﬁ%ﬁg&g a%ma%r% %Mgb%%q ’C)EC}Jr_\odm %to%%?%? p?(%serably from
0 to 0.02% by 2oWeightisTidigthyiamihdtDEA); dPHEM 0 t66.05% by weigRt: préfetably Hidm 0 to
0.02% by weight: mpte preferabhyrfrom,0 torl00ppm by aveight obdimethylethyaminet(®MEA); e)
from 0 to 0.29% rgferably:from  to 1%y, weight 2801 diethylmethylamine (DEMA), <1

10 of less than 100 ppm by welght.

2. Composition according to Claim 1, comprising:

a) an amount greater than or egual to 99%, preferably
greater than or equal to 99.5%, more preferably

15 greater than or equal to 99.8% by weight of
N-ethylmethylamine (EMA);

b) from 0 to 0.05%, preferably from 0 to 0.02% by
weight of dimethylamine (DMA);

ey from O to 0.05%, preferably from ¢ to 0.02% by

20 weight of diethylamine (DEA);

d) from 0 to 0.05% by weight, preferably from 0 to
0.02% by weight, more preferably from 0 to 100 ppm
by weight of dimethylethylamine (DMEA);

e) from 0 to 0.2%, preferably from C to 0.1% by weight

25 of diethylmethylamine {DEMA};

£f) from 0 to 0.2%, preferably from 0 to 0.1% by weight
of unreacted starting compounds, other by-products
(such as, for example, trimethylamine); and

g) the balance to 100% by weight of water, preferably

30 from 0 te 0.2%, more preferably from 0 to 0.1% by

weight of water.

3. Composition according teo Claim 1, comprising:
a) an amount greater than or egqual to 99%, preferably
35 greater than or egual to 99.5%, more preferably
greater than or equal to 99.8% by weight of
N~ethylmethvlamine (EMA);
and one or more of the following compounds b) to f):



f) from O to 0.2%, preferably from 0 to 0.1% by weight of unreacted starting compounds, other
by-products (such as, for example, trimethylamine); and g) the balance to 100% by weight of water,
preferably 30from 0 to 0.2%, more preferably from 0 to 0.1% by weight of water. 3.Composition
according to Claim 1, comprising: @) an amount greatér than or equal to 99%, preferably 35 greater
than or equal to 99.5%, more preferably greater than or equal to 99.8% by weight of
N-ethylmethylaginer (EMA); anshane asmege pf the following gemaaundsib) to yom 14 -dy:from
0.0005% (5 ppm) to 0.05%, jareferably from 5 t 9 weig imethylamine (DMA); ¢)
from 0.0005% (5 pgtn%)) t(?)'& 5%, ré\rfé%&(\%]& frﬁ%jb%p%qté/g%%%% r\E/:ikje?ilfé\%t'of diethylamine (DEA); 5
d) from 0.0005%)(5355H) 16 -65%° preferdBly frém ¢ 0885% t80EGEHAR - Weight ncrefst8ferably from
5 ppm to 100 ppm lvweight of dignethylethylaming: @MEA)xm 1 ne) framz0.0005% (5 ppm) to 0.2%,
preferably from 5 ppm 10to 9. 106y, weight %g@#hyl@gth%qr@g@f (DEMAY f) £19Mm,0.0005%6 (5 ppm) to
0.2%, preferably from 5 ppm to 0.1% by weight of unreacted starting compounds,
otherby-products(s@ch%(ﬁ?érﬁexﬁl%pl%; ﬁﬁetﬁ%aﬁﬁﬁﬂe‘?}%ﬂd T5Y) S balaRté 1o 1009% By weight of

water, preferably ppm to 100 ppm by weight of dimethylethylamine

(DMERA) ;
e) from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm
10 to 0.1% by welght of diethylimethylamine (DEMA);

£) from 0.0005% (5 ppm} to 0.2%, preferably from 5 ppm
to 0.1% by weight of unreacted starting compounds,
other by-products (such as, for example,
trimethylamine); and
15 g) the balance to 100% by welght of water, preferably
from 5 ppm to 0.2%, more preferably from 5 ppm to
0.1% by weilght of water.

4. Composition according to Claim 1, comprising an
20 amount greater than or equal to 99%, preferably greater
than or egual to 99%.5%, more preferably greater than cor
egual to 99.8% by weight of N-ethylmethylamine (EMA),
from 0.0005% (5 ppm) to 0.05%, preferably from 0.0005%
to 0.02% by weight, more preferably from 5 ppm to 100
25 ppm by weight of dimethylethylamine (DMEA) and the
balance to 100% by weight of water, preferably from 5
ppm to 0.2%, more preferably from 5 ppm to 0.1% by

weight of water.

30 b, Composition according to Claim 1, comprising:

a) an amount greater than or equal to 99%, preferably
greater than or equal to 99.5%, more preferably
greater than or equal to 88.8% by weight of
N-ethylmethylamine (EMA);

35 by from 0.0005% (5 ppm) to 0.05%, preferably from 5 ppm
to 0.02% by weight ¢f dimethylamine (DMA);

¢) from 0.0005% (5 ppm) to 0.05%, preferably from 5 ppm
to 0.02% by welght of diethylamine (DEA);



from 5 ppm to 0.2%, more preferably from 5 ppm to 0.1% by weight of water. 4.Composition according
to Claim 1, comprising an 20 amount greater than or equal to 99%, preferably greater than or equal to
99.5%, more preferably greater than or equal to 99.8% by weight of N-ethylmethylamine (EMA), from
0.0005% (5 ppm) to 0.05%, preferably from 0.0005%10 0.02% by weight, more preferably from 5 ppm
to 100 25 ppm by weight of dimethylethylamine (DMEA) and the balance to 100% by weight of water,
preferably from® ppman 0.2%7 fibré préferablyrfiom 5opprfA 16 B71:% Wrwéirght bt waterr 30
5.Composition accagdingdeLClaim 1y comprisings ) a/h amountgreates thanon equal-t9:999o,

preferably greater than or gual t@é)Q.S% mgg}g prefera L¥ gregter éhan gknggu%lhto 9a9m8% by weight of

N-ethylmethylaminéJEEMA ; 350 rom*000 (5Wpeplrﬁ t 0.0 %, p%e erably fro M to 0.02% by

weight of dimethylarfHEFDNMA); ¢) from 0.0005% (5 ppm) to 0.05%, preferably from 5 ppm to 0.02%
by weight af diethylamine (DEA) 5215(5d)fram 0:0005% €5 ppmy: te:0£05%, preferaldly from 0.0005%

to 0.02% by weight,. mofe Q%efgggb‘lyeq;g}@é B?”h’?e%%%ﬁ@ﬁyg‘ﬂ @gmgf Qigﬁ,}ﬂylethylamine (DMEA);
e) from 0.0005% (ié)pm) to 0.2%, preferably from 5 ppm to 0.1% by W%gbht of diethylmethylamine

(DEMA): f) front 0.0068% @5(9(%)'5&) 0.296> Praferdblyirém 5 prh 16 B0 by wehtofRiifeacted
starting compounds; @therBysprogucts(sgthasdbrexampte; 16trinsathylamige) rang g):thishalance to

100% by weight of water,prefegahly, from, 5-ppm to Q.2%, more;preferakly, from 5.ppm90.1% by
weight of water. 15 6.Comgosi ion accgrgin%;[g Claim 1, comprising: a) an amount greater than or

equal to 99.5%, mong%ﬁ E% ar]e%ff r'thal‘or equal to 99.8% by weight of N-ethylmethylamine
(EMA);  b) froim DI0D0E%LE M) 10 0:020%, grefersbipirbm Sippms 2eto 0.01%Csy weight of

dimethylamine (DM&A}om 5 ppm to 0.2%, more preferably from 5 ppm to
0.1% by welght of water.

15 6. Composition according teo Claim 1, comprising:

a) an amount greater than or eqgqual to 92.5%, more
preferably greater than or egual to 99.8% by welght
of N-ethylmethylamine (EMA);

b} from 0.0003% (5 ppm) to 0.02%, preferably from 5 ppm

20 to 0G.01% by weight of dimethylamine (DMA);

c) from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm
to 0.01% by weight of diethylamine (DEA);

d)y from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm
to 100 ppm by weight of dimethylethylamine (DMEA) ;

25 e) from 0.0005% (5 ppm} to 0.2%, preferably from 5 ppm
to 0.1% by weight of diethylmethylamine (DEMA) ;

£}y from 0.0005% (5 ppm} to 0.2%, preferably from 5 ppm
to 0.1% by weilght of unreacted starting compounds,
other by-products (such as, for example,

30 trimethylamine); and

g, the balance to 100% by weight of water, preferably

from 5 ppm to 0.1%, more preferably from 5 ppm to

0.05% by welght of water.

35 7. Process for preparing a composition according to
any one of Claims 1 to &, characterized in that it

comprises at least the following steps:



c) from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm to 0.01% by weight of diethylamine (DEA);
d) from 0.0005% (5 ppm) to 0.02%, preferably from 5 ppm to 100 ppm by weight of dimethylethylamine
(DMEA); 25 e) from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm to 0.1% by weight of
diethylmethylamine (DEMA); f) from 0.0005% (5 |5pﬂ‘l§ t0 0.2%, preferably from 5 ppm to 0.1% by
weight of unreacted starting compounds, otherby-products(suchas,forexample, 30trimethylamine); and
g) the balance to 1G0% pyrwerght of water, preferably fronts ppm to Ort%;. mote preferably from 5

ppm to 0.05% by weightz@éw%qraﬁéﬂeﬁ’rog@saQﬁe%@gﬁ,@@r@@eﬁmm@@cgrgmg@s%ny one of
Claims 1 to 6, characterized,in that it com rises at least the {Eol owin% steg)s: - 16 - a) preparation of a

. . and ﬁ cata 1c amq¥n O at F? E one st ?c%
mixture comprising monomeéthylamineg,” at least one hydrogenation catalyst and a catalytic‘amount of at
least one strong base; 5B)stitring of the mixture and heating to a reaction temperature between 20C
and 120C,;preferably; between-30G and 80C;: more preferably between 68&tand;75G cunder hydrogen

pressure; 10c) addition o; §§8@%%hyq§et§ﬁagn%a ié@ée Igggrt%tetg?}[pej%t%e agg dmd@f pressure of

hydrogen; d) recovery of the reaction me er separation of the catalyst; and e) purification
of the high-purity EMA, préfet&8lF a5y fraefiomadistillatioh. 8.Pro@BSs acédrding to G18#T 7,
characterized in that it ispregraearitinuoas peecess? °C and 75°C, under hydrogen

pressure;
10 ¢y addition of acetaldehyde to tThe mixture kept at
temperature and under pressure of hydrogen;
d} recovery of the reaction medium after separation
of the catalyst; and
@) purification o©f the high-purity EMA, preferably
15 by fractional distillation.

8. Process according to Claim 7, characterized in

that it i1s a semi-continuous process.

20 8. Process according teo Claim 7, in Which the
monomethylamine is introduced in the form of an agueous
solution, at a dilution between 10% and 90% by weight
of MMA relative to the ftocotal weight of the solution,
preferably between 20% and 60% by weight, in particular

25 arcund 40% by weight.

10. Process according to Claim 7, 1in which the
catalyst is chosen from hydrogenation catalysts based
on metals from Groups 8, 9, 10 and 11 of the Periocdic
3¢ Table of the Elements, preferably Raney catalysts based
on Ni, Co or Cu and also palladium (Pd/C type) and more

particularly Raney nickel catalysts.

11. Process according te Claim 7, in which a strong
35 base 1is added to the reaction medium in an amcunt
between 0.15 mol% and 4 mol%, preferably between
0.4 mol% and 2 mel% and more particularly Dbetween

0.75 mol% and 1.5 mol% relative fo the anhydrous MMA.



20 9.Process according to Claim 7, in which the monomethylamine is introduced in the form of an
agueous solution, at a dilution between 10% and 90% by weight of MMA relative to the total weight of
the solution, preferably between 20% and 60% by weight, in particular 25 around 40% by weight. 10.
Process according to Claim 7,in which the catalyst is-chosen from hydrogenation catalysts based on
metals from Groups 8, 9, 10 and 11 of the Periodic 30 Table of the Elements, preferably Raney
catalysts based on Ni, Co or Cu and also palladium (Pd/C type) and more particularly Raney nickel
catalysts. 11. Process according to Claim 7, in which a strong 35 base is added to the reaction
medium in an akdountbetween OakE-moidbrandt4 nfoldipreférabhrbeteeh Ot encid%rarid2 mol% and
more particularly:-hetween0,£5 mol%,and 1 :51mo1% relative to the anhydrous MMA. - 17 - 12. Process
according to Claim 11, in which the strong base is sodium hydroxide. 5 13. Process according to Claim
7, in which the monomethylamine/acetaldehyde molar ratio is between around 0.5 and around 1.25,
preferablyfbetv\?e%n 0.75PRISE0 andFAsie particularly betieen 0785 anid'0.9510114. PFstess
according to Claipa Jris whichithe reaction mediupds pusitiad.after semeval of theseatalyst, by

fractional distill ferabl R di 14,
ractional distillation, prefera X}g&a % ri¢ pE%ss pé\‘%%gb eve'?(g%%: ing;to Claim in

which the dlstlllatlon is carried out w a side sfream, at the e upper quarter of the

column, ideallylat 4 180€l B&thReReB% %H%IEQ‘S%’ o?ﬂ@ﬁ@@hpo@tﬁe%%rﬁn

160  14. Process according to Claim 7, in which the
reaction medium i1s purified, after removal o¢f the
catalyst, by fractional distillation, preferably at

atmospheric pressure.

15 15, Process according to <Claim 14, in which the
distillation 1s carried out with a side stream,
typically at the level of the upper gquarter of the
column, ideally at a level between 75% and 95% of the
height of the column.

20



