HIGH-PURITY N-ETHYLMETHYLAMINE AND PROCESS FOR PREPARING SAME [0001] The
present invention relates to N-ethylmethylamine 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,_high-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 increasing use ersnp]eciaEl%aTs a ﬁ%nghg§is intermediate, in various fields of 15
application. [0003] For examBFe(? _Bﬂgﬂﬁac ) b AT&irvolved it the mahufacture of active molecules
intended for the treatment of degehBfdtivesdiseasesrafth& her/ous 20 system. A development is also
observed in electronic applications, especially for the synthesis of metal salts, such as for example
tetrakis(ethyl t|§ laming)- hafnium or tetrakis(ethylmethylamino)zircopium., These, metal salts are
volatile precuﬁeg S}S%TEE#C%& %Fﬁé%%du%?ﬁrgeagﬁogsq‘ts o )f/LnaeTaelsﬁerr%g in hgtrﬁé/ﬁtﬁ?ggt%}/e? of
semiconductorsiijo04E The tvorfislds of dplicativhisetoubabover ahtd manyidthérd 16 are
examples whigh {lustrate the negd 304e-he-able to providehigh-putitysEMA entamindustrial scale.
[0005] In arder {o.obtajn bigh-purlty EMA. L eould lndeed fe.envisaged {a pudlyEMA of technical
grade, 35 by means of one or more |?trat|ons, 8|st|IJfat|ons, crystallizations, and other means commonly
used for the pafificatidr of BhGaniciCsTRBEUNES T -26606)'Suth opeFatiGhs, altttihithéy can be
carried out oneclaberatarysscate, are nat eatirely suitabté feriindustrial productions, due in particular to
energy costs, effluent volumes, infrastructures, etc. which 5 would result in a high-purity EMA that is
not very profitable from an_economic viewpoint. [0007]wCur,_re,nt!¥, EE/IA can be obtaln;quby alkylation of
ethylamine with®2 Afeth)i HalitE {FT exantpie Wethyt 16 idlidd)" THIS prétess s However not very
selective since it doesdot.maké it possibientieavoid certain parssitic-reaetions such 88 dialkylation;
moreover, thisprocess generaigs saling efflugptsdhatare difficult ta-reeyele=and;to remoye.

synthesis intermediate, in various fields of
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applicaticn.

[0003] For example, in pharmacy, EMA is involved in the
manufacture of active molecules intended for the
treatment of degenerative diseases of the nervous
20 system. A development is also observed 1in electronic
applications, especially for the synthesis of metal
salts, such as for example tetrakls(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

semlconductors.

[0004] The two fields of application set out above, and
many others too, are examples which 1llustrate the neead
30 to be able to provide high-purity EMA on an industrial

scale.

{00051 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, distillations,
crystallizations, and other means commonly used for the

purification of organic compounds.



15 [0008] Other known processes for the synthesis of EMA are gas-phase catalytic processes, for
example starting from ethylamine and methanol or from monomethylamine and ethanol. The harsh
synthesis conditions used result 20 however in low yields via secondary production of
dimethylethylamine or diethylmethylamine. [0009] Anatherpossiblepathway,undermilder 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 good purity, due to the
parasitic formjt?eggﬁéi%ue yle?ﬁﬁgr%Tnle?r%ﬁé boa}hf}ltg%g}&i% of%v lich (5738) isé \E?erg %r‘%%g’?f% %/hat of EMA
(33C) 30 [0010):Thecdimethylethytamipesby prodect isttherefore verytdiffiedlt tossebzaatbsfrom the EMA

via conventionagl, purification processes-suchias fractional distillation; and dhe inelustiiat gynthesis of
high- 35 purity EMA cannat therefore be envisaged.hby.this route. 3 .
highyield,gene“rgfge%éwo(rer%(t)rb@?gr%%uchCf%Hallg Se’asy%éi.rfnrﬁé'r%ghltcf‘r%ﬁa?nsiﬁd,ugtFigfvierlﬁéﬁl%,thus
enablingatcesétaliightgurity EMA Witlprddiuetior Vslimesaideostsédmpatibléwiththietéguirementsof

the industries rguesiion Sumary=[004 2bTheApplicapthashowdiscoveredthatitis
possibletoobtainhigh-purityEMAaccordingtoa
[0007] Currently, EMA can be obtained by alkylation of
ethylamine with a methyl halide (for example methyl
10 iodide). This process 1s however not very selective
since it does not make 1t possible to avoild certain
parasitic reactions, such as dialkylation; moreover,
this process generates saline effluents that are

difficult to recycle and to remove.

[0008] Other known processes for the synthesis of EMA
are gas-phase catalytic processes, for example starting
from ethylamine and methancl or from monomethylamine
and ethanol. The harsh synthesis conditions used result
20  however in low vyields via secondary production of

dimethylethylamine or diethyvlmethylamine.

[000¢8] Another possible pathway, under milder
conditlons, consists in forming EMA via a conventional
25  reductive amination reaction starting £from ethylamine
and formol. But this synthesis route does not make 1t
possible to obtain EMA of good purity, due to 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 te separate from the EMA via
conventional purification processes such as fractional
distillaticn, and the industrial synthesis of high-
35  purity EMA cannot therefore be envisaged by thils route.
[0011] Therefore, there remains a need for a pProcess

for the synthesis of EMA that i1s selective, gives a



selective and easily industrializable process. The degree of purity of the EMA obtained according to
the invention is greater than or equal to 99%, preferably greater than 99.5% by weight. [0012a] In one
aspect, there is provided a process for preparing 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% %ﬁgnweigf&lftJL gﬁﬁ'-ethyﬁﬁéltﬁ/ ra]ltrﬁlsne (E%I\%K), and an amount (%)iy I\I?Nr?(ﬁln%e}% j/lethy%élrcrgine (LlﬂglMEA) of
less t7&rF0.1% By weidft préfdtably of 188 tharf-0.05% ByHfeight more preferably of les§than 0.02%
by weighib adwantageodshsof lessthanzl00 ppratbyeweight, saidMprocess«eamprisingcatileastthe

following, steps: &) preparation of a mixtyre comprsing monomethylamine, gt least gne; hydrggenation

catalyst and a catalytic amount of at least one strong base; b) stirring of the mixture and heating to a
reactiGh fenperatiirEFe et 208 8Rd 120C, preferably between 50C and 80C, more preferably
betwesm8&vand 75C, under hydrogen pressure; c) addition of acetaldehyde to the mixture kept at

tempefgbareiand yunderessure, of hydragen; dhrgeovery of thedeagtion medium after separation of
the catalg/st; nd e) purification of the high-gtgj_té EM@, prefeEr%tily by fractiogal distillattion. 3a
Discldf& of ptionéi‘loEmboO Thents [OOE ? 150 tisclosed 153 comﬁ"gsﬁ%nlcr(lﬁnprisin% an arnount
greaterethantdvequal toe99%, preférably Yreater thdn Trdgudlzable process. The
t099.59%erepreferablygraaterthaperequalto 99:8%byweighteiNrethymetbylargine(EMA),angdan
amountofN,N-dimethylethylamine(DMEA)oflessthan 0.1%byweight,preferahlyoflessthan0,05%by
Weigh%,?ﬁfgr%%lrg%lerab y%flesgtﬂ%%%%(]ﬁ%ﬁgygv&é?ght, gﬁvan?a%%%xusly gg less than 10(% 68%63%\/%3.%
[0014PKRstEPArtidtHEMNY thefhventibhteiatestoa composition comprising: a) anamountgreaterthan or
equaltp@@Pa greferabipgreaterthanoregeadt099. 5%, marépreferaphpcess for preparing a

gfeateém%&gﬁ%%%'to%%ﬁf@%wﬁ' htof, N-gioylmethylaming (EMAJLD) or  equal to 99t
from0t00.05%, preferablyfrom0t00.02%by
preferably greater than or” egual to 99.5%, more preferably greater

than or egqual to 99.8% by weight of N-ethylmethylamine (EMA), and an
amount of N,N-dimethyliethylamine (DMEA) of lesgs than 0.1% by weight,
preferably of less than 0.05% by weight, more preferably of less than
0.02% by weight, advantageocusly ©of less than 100 ppm by weight, said
process comprising at least the following steps: a) preparation of a
mixture comprising monomethylamine, at least one hydrogenaticn
catalyst and a catalytic amount of at least one strong base; b)
stirring of the mixture and heating to a reaction temperature bketwesn
20°C and 120°C, preferably between 50°C and 80°C, more preferably
betwesen €0°C and 75°C, under hydrogen pressure; ¢) additicn of
acetaldehyde to the mixture kept at temperature and under preséure of
hydrogen; d) recovery of the reaction medium after separation of the
catalyst; and e) purification of the high-purity EMA, preferably by

fracticonal distillation.



weight of dimethylamine (DMA); c) from0to0.05%,preferablyfrom0t00.02%by weight of diethylamine
(DEA); d) from0to0.05%byweight,preferablyfromOto 0.02% by weight,more preferably from Oto 100
ppm by weight of dimethylethylamine (DMEA); ezttiom 0 to 0.2%,preferably from O to 0.1% by weight

of diet,methylamine (P )54 - D fram. 0 t0.0,2%, preferably from O to 0.1% by weight of unreacted

starti , ot , , for example, trimethylamine); and g) the balance to
100% WPIRIgRtSIwater Preterhbl stonf 68 286 Fole Prferatly frdth G679 ByAREfGht of

water.t18@15] bronespreférredeembogiirment, thesifwention relgtesstoea compasitioroeompigiag: 10 a)

an amoynt greateg than qrequal tq,99%..preferably greater than or gqual 19,.99.5%,.mere preferably
greater than or equal to 99,.8% by weight of N-ethylmethggamin,e (EMA); and one or mare of the

followifig ESmpodfds b) t6 15 b) ffom 0.080856 5555y 16°0-85%, pretefibly fro™s ppmiB 0.02%
by weghtwitdimetiagaming (OMA =t frért0:0006%45) to (DBB%6, preferably frdses ppm t68:02% by
weight of diethyjamine (REA); | preferably of less than 0.05% by

weight, more preferably of less than 0.02% by weight,

advantagecusly of less than 100 ppm by weight.

[0014] More particularly, the invention relatesg to a

composition comprising:

a) an amount greater than or equal to 99%, preferably
greater than or equal to 99.5%, more preferably
greater than or equal Lo 9%.8% by weight of

N-ethylmethylamine (EMA) ;

by from 0 to 0.05%, preferakbly from 0 Lo 0.02% by
welght of dimethyvlamine (DMA);

c) from 0 Lo 0.05%, preferably from 0 to 0.02% by
weilight of diethylamine (DEA);

d; from 0 to 0.05% by welght, preferably from 0 to
0.02% by  weight, more preferably from 0 to 100 opm
by weight of dimethylethylamine (DMER) ;

a2

e) from 0 to 0.2%, preferably from 0 fto 0.1 v weight

of diethylmethylamine (DEMA} ;



d) from 0.0005% (5 ppm) to 0.65%, preferably from 200.0005% to 0.02% by weight, more preferably
from 5 ppm to 100 ppm by weight of dimethylethylamihe (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 0.2%, 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
30from 5 ppm 0 0.2%;mare preferatly frome$ epanto,0.1% by weight of wates;,[0046};According to

another preferred en;bo,dimentttchidin\/ﬁe@é@pirgﬁteg&%?ab%%r%gositigqg%%?r;%ggi_@gf?g@&osunt 35

greater than or equgrto Lé@la/(ciapre rably greater'than or equal to 99. > preferably greater than
or equal to 99.8% bySWEIGhE 6 NisthylRistRpamine (EMAY HOA5.0605%35Dpm) to 0.05%, preferably
from 0.0005% ¢35 ta:0482%: by weight cmareipreterabhy from:5 pfimste 160, ppor by aveighitof

dimethylethylamine {DMEA) ang the balange t0.100% by.weight of water, preferablyfrom 5 ppm to
0.2%, more preferably from 5 ppm to 0.1% by 5 weight of water. [0017] According to another

preferred embodim&At: B irfventiéh Félates to a composition comprising:  al an amount greater
than or equal to 99%, preferably 10 than or equal to 99.5%, more preferably than or equal to 99.8% by

weight of [0015] In one preferred embodiment, the inventiocon
relates to a composition comprising:

10  a) an amount greater than or egual to 29%, preferably
greater than or egual to 99.5%, more preferably
greater than or equal to 99.8% by weight of
N-ethylmethyiamine (EMA);

and one or more cof the following compounds b) to f):

15 by from 0.0005% (5 ppm) to 0.05%, preferably Ifrom 5

ppm to 0.02% by weight of dimethylamine (DMA);

cy from 0.0005% (5 ppm) to 0.05%, preferably from 5
pom to 0.02% by weight of diethylamine (DERA);

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

290 0.0005% tc 0.02% by weight, more preferably from 5
ppm  to 100 ppm by welight of dimethylethylamine
{(DMEA) ;

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

25 f) from 0.000%% (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 compositicon comprising an amcunt
35  greater than or eqgqual to 9%%, preferably greater than
or 'equal to 9$9.5%, more preferably greater than or
equal to 99.8% by weight of N-ethyimethylamine (EMA},
from 0.0005% (5 ppm) to 0.05%, preferably from 0.0005%



N-ethylmethylamine (EMA); 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 (DEA); d) from 0.0005% (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 dimethylethylamine 20(DMEA);
e) from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm to 0.1% by weight of diethylmethylamine
(DEMA); ) froat0.0005% (5 ppny 10:0:2 % rpreferalbly from b ppnriand. 1% hypweight of unreacted

starting comp %r}[gs, ot@%rpgﬁc&rodggts(a%@ﬁquﬁwgmtrmethyt%@;iﬂg); and.g) the balance to
100% by weight of water, preférably from 5 ppm t6 0.2%; more preferably from 5 ppm to 0.1% by

weight of watet236 [0F18] Rccdtbing 8 afithel preferretifdmbodimetie mventionreMiesto a
composition comprising: @) ah,amount greater thaakdreqdaldto 99.586rmore préferablykgreater than or
equal to 99.8% by weight:350fN-ethylmethylamine (EMA); b) from 0.0005% (5 ppm) to 0.02%,
preferably from 5 ppm to 0.01% by weight of dimethylamine (DMA); 6 c¢)

from0.0005%(5ppm)t00.02%,preferablyfrom5 ppm to 0.01% by weight of diethylamine (DEA);
[0017] According to another preferred embodiment, the

invention relates to a composition comprising:
a) an amcunt greater than or equal toc 99%, vpreferabkly
10 greater than or egual to 99.5%, more preferably
greater than or equal to 99.8% by welght of
N-ethylmethyliamine (EMA);
b} from 0.000%% {5 ppm) to 0.03%, preferably from 5
ppm to 0.02% by weight of dimethylamine (DMA);

fu
i
O

from 0.0005% (5 ppm) to 0.03%, preferably Zfrom 5
ppm to 0.02% by weilght of diethylamine (DEA);

d) from 0.000%% (5 ppm} to 0.05%, preferably from
0.0005% to 0.0Z2% by weight, more preferably from 5
ppm  to 100 ppm by weight of dimethylethylamine

20 (DMER) ; |

ey 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 weight of unreacited 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 ancther preferred embodiment, the

invention relates to a composition comprising:

a) an amount greater than or equal tc 929.5%, mores
preferably greater than or equal to 99.8% by weight

35 of N-ethylmethylamine (EMA);

b} from 0.0005% (5 ppm) to €.02%, preferably from 5

ppm to 0.01% by welght of dimethylamine (DMA);



d) from0.0005%(5ppm)t00.02%,preferablyfrom5 ppmto100ppmbyweightofdimethylethylamine (DMEA);
e) from0.0005%(5ppm)to0.2%,preferablyfrom5ppm to 0.1% by weight of diethylmethylamine (DEMA);
f) from0.0005%(5ppm)t00.2%,preferablyfrom5ppra to0.1%byweightofunreactedstartingcompounds,
orfhgrtllyrpr%&ﬁslo &g@h@@dﬁ@?&am@e, t;&sﬁhylfrr&isc;); anche) , ) preferalfolybl ffroms 5
thebalancetg 0 ofwater,pre m m t o,more preferably from 5 ppm to
0.05% by V\%Bh%gf vag%g (g 61‘6%%%% %%ﬁy ?nee%%%/%%gi%%%f&%%\féntion,with
thedegreesbfplirityafddpticialimparitieddEfined dtfove(thatidfosaythecdifipdtitionsdéfindabsve)
isobtainedlyeselectiveprocé8sfortheremuctiveraminatiorebtacetatdehydd byemanoréthidarite. [0020]

Disclosedisapagessforpreparinghigh- purityEMA,andinparticularthecompositionsdefined
e) from 0.0005% (5  ppm) to 0.2%, preferably from 5 ppm
to 0.1% by weight of diethylmethylamine (DEMA) ;
£} from 0.0005% (5 rpm) to 0.2%, preferably from 5 Ppm

o\°

to 0.1 by welight of unreacted starting cempounds,
other by-products {such as, for example,
trimethylamine}; and

g) the balance to 100% by welght of water, preferably
from 5 ppm  to 0.1%, more  preferably from 5 ppm  to

0.05% by weight of water.

[0018] The N-ethylmethylamine of the invention, with
the degrees cof purity and optional impurities defined
above (that is Lo say the compositions defined above)
is ocbtained by a selective Process for the reductive

aminaticn of acetaldehyvde by monomethylamine.

0020} Disclosed is a proceags for preparing high-
purity EMA, and in particular the compositions defined
previously, comprising an amount greater than or egual

to 99%, preferably greater than 99.5% by weight of EMA,

which process is characterized by particular conditions
for implementing the reaction steps, that make it
possible to improve the selectivity and the vield of

the synthegis.

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

the following steps:

a) preparation of a mixture comprising mono-
methylamine, at least one hydrogenation catalyst
and a catalytic amount of at least one gtrong

bage;



previously,comprisinganamountgreaterthanorequal to 99%,preferably greater than 99.5% by weight of
EMA, whichprocessischaracterizedbyparticularconditions forimplementingthereactionsteps,thatmakeit
possibletoimprovetheselectivityandtheyieldof the synthesis. [0021]
Moreprecisely,theprocessoftheinventionis characterizedbythefactthatitcomprisesatleast the following
steps: a) preparationofamixturecomprisingmono- methylamine,atleastonehydrogenationcatalyst
andacatalyticamouptofatteasionestrond baséie  7mibkstireng efthe mixturérand heating:to a reaction
temperature between 20C.and 120C, preferablybetwegnsQCand80t, more preferably defween 60C
and 75C, under hydrogen 5Spressure; c) addition of acetaldehyde toéhe rr%b;‘ture kept at temperature
andundermessuneofmﬁﬁé@éibly hetween 50°C an G C, more
preferably between 60°C and 75°C, under hydrogen
5 pressure;

at

)

c) addition of acetaldehyde to the mixture kep
temperature and under pressure of hydrogen;
d) recovery of the reaction medium after separation
of the catalyst; and
1G e) purification of the EMA, preferably by
fracticnal distillation, in order to obtailn the

high-purity EMA according to the invention.

[0022] According to one preferred embodiment, the

15 process of the invention i1s a semi-continucus process,
but adapting it to a continuous process 1s easy to
carry out and 1is within the capabilities of a person
skilled in the art.

20 [00231 The starting monomethylamine (MMA)} c<an be used
as 1is (gaseous under ncormal temperature and pressure
conditions, sold under the name “anhydrous” MMA), or in
the form of an agueous s=sclution. However, it 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 sclutiocn,
preferably between 20% and 60% by welght, in particular

around 40% by weight.

30 [0024] When the reaction 1s carried out starting Ifrom
anhydrous MMA, this is used in the ligquid state under
pressure and the reaction 1is generally carried out
without any solvent. When the reaction is carried out
in the liguid phase, the preferred solvent is water {in

35 which the monomethylamine is scolubilized). However, 1t
is possible to use other solvents, the nature of which
may be very variable, as long as the solvent is iInert

with respect to the reaction in guestion and miscible



d) recovery of the reaction medium after separation of the catalyst; and 10e)
purificationoftheEMA,preferablyby fractional distillation, in order to obtain the high-purity EMA
according to the invention. [0022] According to one preferred embodiment, the 15 process of the
invention is a semi-continuous process, but adapting itto a continuous process is easy to carry out
and is within the capabilities of a person skilled in the art. 20[0023] The starting monomethylamine
(MMA) can bewset as is: (gaseaus:under normal serhperature and pressure conditions, ®old under the

name "anhydraus! MMA), orin the farm of an.agueous sglution, However, itis preferred to use it in the

form of an aqueous solution, 25 for example 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
around 40% byl Weifit. 30[6024)Wher the feactiorisadarhed cutsstarting from ankgdrods MMA, this is

used in the liquid state undetpressureand the reaction;is gererally carried quiwithodtany solvent.
When the reaction is carried out !:rp the quq{d phase, the grefgrred onentJ%wat_xa_yélp 35 which the
monomethylankiie 1§ Bolbifized” Howevet® itié possibie 1 Uise Other Solvents, fhis matura of which may
be very variablel as Tyfdrasthessclvent 3§ inerowith frespaspothéTeadtionin questior aad miscible - 8
- with water. Examples:of spluents arey nonslimitingly, fdoohols; espeeially ethanoddsogrepanol, etc.
[0025] The hydrogenatjon catalyst that may be used in. 5 the process of the.invention i any type
known to a per%%% as%fl%ﬁﬁn ttﬁéy Cglftogpee%?%)liz%ﬁ in‘the Tield o the‘hgydr%ge%%%éﬁ %%;%I?éeg}n% compounds.
It is prefdrred t8%Bedhy type of catalyst customarily used for catalytic hydrogenation reactions in a
heterogeneous 10 medium.

[0026] Non-limiting examples of such catalysts may be
chosen from hydrogenation catalysts based on metals
from Groups 8, 2, 10 and 11 of the Periodlic Tabkle 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 depending on the type
of catalyst, the reaction conditions, 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 moncmethylamine and to the catalyst
is a catalytic amount of at least one strong base. The
expression “catalytic amount” 1s understood 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 (.75 mol% and 1.0 mol% relative to

the anhydrous MMA.

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

more precisely potassium and/or sodium hydroxides.



[0026] Non-limiting examples of such catalysts may be chosen from hydrogenation catalysts based on
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 cRosen depending on the type of catalyst, the
reaction conditions, 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 is between 0.1 and

50% by Weight,dygaral@yebetwggn %rand 25%.and gggrp&art@gl@tglg between %6 anpd 20%. 25 [0027]
Added to the monomethylamine and to th_e,cata(igst is a catalxtl%gmount of %t least one sﬁtrong base.
am

The expressiof Cataiyticamont” fEufderstood tb HIEAN an anount of str6hg base Bétween 0.15
mol% and 4 mpi¥si 30 préfesably:between 024 nidih and 2unsioo andmore pakiculaely Between 0.75
mol% and, 1.54nel% felative to the anhydrous MMA. [0028] The strong base may be any type of
mineral or 35 organic strong base. Moreover, water-soluble bases are preferred. Mineral bases are

also preferred, among these alkali and/or alkaline-earth metal hydroxides, more precisely potassium
and/or sodiumIRydBXidese -0ix[0029] The tiseof $Bdiuni dRd/or pofaeShim RyddxiteSenabled a very

selective processitorbecarred aut withgeoethyieldsiand enablesbMA ©f veryhighlprityto be 5

obtained. [0030] The mixture is_stir ungdes hy n re, r o) ature
between 20C g%g %%6%13'{}/ f geséwe%e?wegﬁ A%Cc:g g?%g 1%%%ore§§§r§c13%%%§ %é%?e%%r 50C and

, preferably / L
80C, typically %@E/Vé?éWGg@ andE75C f[0081] A Sriddtimsd triperature, tiaprédsire is adjusted
by addition of hydrogen, so that the pressure in the reactor is between atmospheric pressure and 15

15 MPa, prefeE@%ith\%%ent%é MPa-and 8. MBa.andJnere-paticulay: between 1and 55MPa. [0032]

Acetaldehyde (AcH) Is added to the reaction m%giuc{n over a period which may vare/ between 30
minutes adijusted by addition of hydr préssure

ogen, s0 that the
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] Acetaldshyde (AcCH) is added to the reéction
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 that the MMA/AcH molar ratio is between around 0.5
and arcund 1.25, preferably between 0.75 and 1.0 and

25 more particularly between 0.85 and 0.95.

[0033] The reaction time may vary considerably
depending on the amount of reactants used, the reaction
temperature, the hydrogen pressure, but as a general
30 rule the reductive amination reaction 1s carried out
for a period between 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 o keep the pressure constant, at a

given Temperature.



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 that the MMA/AcH
molar ratio is between around 0.5 and around 1.25, preferably between 0.75 and 1.0 and 25 more
particularly between 0.85 and 0.95. [0033] Thereacttoritime mayvaryconsiderably depending on the
amount of reactants used, the reaction temperature, the hydrogen pressure, but as a general 30 rule
the reductive amiregiprereaction iseatried dut forsa pededthetweent3tmimates anetl0 hours,

preferably between.2 hoyrs and.5 hours, 00341, The reaction is. copsidared {o be complete when 35 it

is no longer necessary to add hydrogen to the reactor in order to keep the pressure constant, at a

given temperattife. - 10% [CO3B] AL the Bhd SEALTERLHIN e catdiystis rembdued By any means
known to a petsan skilled in the art;40mexampte: by sedientétiors filtratiemcete; ediftentation being

preferreds After remaying the b catalyst, the liquid is invofwedsin a purification-steps peeferably
subjected to a fractional distillation, plreferablg g,atmps%heric ressure, in or, ler 1o recover the
high-purity N-&th§fmethyldih e aécording tothe invention. 1070036] The catalyst can thus he used
again for a serigs bf himerous cycles forthe syntlidsis of higheparity EMArG6reexampletfiom 2 to a few
tens, typically frem. 10 to 100.cycles) by rechargingithe ieactor withdhe MMA: 45 theistreng base, the
hydrogen and athe Ac(lj—l, as i_ggic ed abave. .[0037] The distillation is preferably carried out under

. . t . : .
atmospheric prgéjsou]?e,lgﬁ‘t it would not be outside the 20 scope of the invention to operate under

pressurée,or under vacuum. [0038] Moreover, the distillation is advantageously carried out with a side
stream, typicallp as#1e level 25 of thesuppes quartesobthecotumagdeallyfatra kevekbetaren 75% and

95%Hﬁtheheg@tgﬁﬁg%%%gngbcles for the synthesis 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,

1% the strong base, the hydrogen and the AcH, as indicated

above.

[0037] The distillation is preferably carried out under
atmospheric pressure, but 1t would not be outside the
20 scope of the invention to operate under pressure, or

under vacuum.

[0038] Moreover, the distillation 1is 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% of the height of the column.

[0039] Furthermore, and if necessary as a Tfunction of
the applications, the water content may be Ifurther
30 reduced by increasing the reflux ratio used during the
distillation and/or by any complementary  water-
extraction treatment known to a person skilled in the
art, such as drying over molecular sieves or by
membrane pervaporation.
35
[0040} The present invention 1s now 1llustrated by
means of the examples which follow, which have no

limiting character, and which cannot conseguently be



[0039] Furthermore, and if 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 person skilled in the art, such as drying over
molecular sieves or by membrane pervaporation. 33 [06040] The present invention is now illustrated by
means of the examples which follow, which have no limiting character, and which cannot consequently
be understoodras=capabiel ofzrestrigtingthe scope ettheiipvention as«claimeds Examplad.: (according

to the inventiogl)l{%%gﬂ Agtrggu%—:‘ gtﬁgggsively into a 250 1 hydrogenation autoclave equipped with a
stirring system and a hea’ting/coc%]ing system are 89.5 kg of monomethylamine (commercial 40.5 wt%

aqueous solution, i.e. 36.2 kg of anhydrous MMA), around 5.5 kg of Raney nickel (weight 10
concentrationBfangkbeinithe atalystigreaterdham82%)wanaaround 0.65 kg of sodium hydroxide that

is introdueed ipdRe fqrm of apaqueous;selution with 3 titre; of450 g/l. 15(0042] The, whole assembly is
placed under hydrogen pressure and heated at a temperature of around 65-67C. Acetaldehyde (56.3

kg) is then intfoaided fito THe Bhtctiave TVer Bisetiod of arcund 3'3 holifs. THE Hydroyeh pressure is
maintained atardwit 3P acoverr20 the dhuraticrref the réactipne Afteraddiag il lefthe acetaldehyde,

the reaction is rpaiptained at temperatyre and whdeshydrogen pressuresuntit thepcansupiption of

hydrogen stops (IiieaaroundMQur). 2?[}0&)4&] %g ?gk%nd of thf? reactioniéqge%-eih Ime%hyl- amine
: 0

selectivity, WitﬁIFeéfpé:c%g the adétal&ehycfé, IS m’oI(%f and the-mofar yie MA is 93% relative

to the stalfting #eremethyidmine c30[0044kFhe Stitringig stoppéed e ald@avé s degassed and the
catalyst is left 4o settle.sEhesuperratant iguidiis then withdtrawn andisuljected toafractional
distillation under atmospheric.pressure in a colymn comprising around 15.19 20 theargtical plates.

titre of 450 g/l.

15 [0042] The whole assembly 1s placed under hydrogen
pressure and heated at a temperature of around 65~67°C.
Acetaldehyde (56.3 kg) 1s then introduced into the
autoclave over a pericd of around 3.3 hours. The
hydrogen pressure i1is maintained at arcund 3 MPa, over

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

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

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

to the starting mconomethylamine.

30 [0044] The stirring 1s stopped, the autoclave 1is
degassed and the catalyst is left to settlie. The
supernatant liguid is then withdrawn and subjected to a
fracticonal distillation under atmospheric pressure in a
column comprising arcund 15 to 20 theoretical plates.

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

around 90%, with a distillation vield (degree of



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 composition of organic constituents of the high-purity
EMA is determined quantitatively and qualitativély -ty gas chromatography (with internal calibration).
The concentration of residual water in the EMA ts assayed by potentiometric titration according to the
Karl-Fischer methode[0046} Thudiian EMAaving apurity ot 9986% bitweight is 6btaffed, the

composition of which; is, presented,in the taple below: 1Nature of the constituentAmount by weight (%)
EMA 99.87 MMA 0.008 DMA 0.011 (Trimethylamine0.007 DMEA 0.010

[0045] The composition of organic constituents of the

[

high-purity EMA is determined gquantitatively and
qualitatively by gas chromatography {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
the table below:
15
Nature of the comnstituent Amount by weight (%)
EMA 959.87
MMA 0.008
DMA 0.011
Trimethylamine 0.007
DMER 0.0190
DEA 0.004
DEMA 0.050
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 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).



'DEA 0.004 DEMA 0.050 i Undef ned 0.010 Water 0.030 Example 2 (comparative) [0047] The reaction
for the synthesis of EMR 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 formagipn 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.Process for prgﬁr{r&%a composition comprising an

1. Process for preparing a composgition comprising an
amount greater than or egual to 93%, preferably greater
5 than or egual to 9%.5%, more preferably greater than or
equal to 99.8% by welght of N-ethylmethylamine (EMA), and
an amount of N,N-dimethylethylamine (DMEA) of lesg than
0.1% by weight, preferably of less than 0.05% by weight,
more preferably of less than 0.02% by waight,
10 advantageously of less than 100 ppm by weight,said process

comprising at least the following steps:

a) preparation of a mixture comprising monomethylamine,
att least one hydrogenation catalyst and a catalytic

15 amount of at least one strong base;

b) stirring of the mixture and heating to a reaction
temperature between 20°C and 120°C, preferably
between 50°C and 80°C, more preferably between 60°C

20 and 75°C, under hydrogen presgsure;

c} addition of acetaldehyde to the mixture kept at

temperature and under pressure of hydrogen;

25 d} recovery of the reaction medium after separation of

the catalyst; and

e} purificaticn of the high-purity EMA, preferably by
fractional distillation.
30

2. Process according to Claim 1, wherein said composition
comprises:
a) an amount dJgreater than or egual to 9$9%, preferably

35 greater than or equal to 99.5%, more preferably greater



amount greater than or equal to 99%, preferably greater 5 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 0.1% by weight, preferably of less than 0.05% by weight,
more preferably of less than 0.02% by weight, 10 advantageously of less than 100 ppm by weight,said
process comprising at least the following steps:. a)oreparation of a mixture comprising
monomethylamine, at least one hydrogenation catalyst and a catalytic 15amount of at least one strong
base; b) stirring of the mixture and heating to a reaction temperature between 20C and 120C,
preferably between 50C and 80C, more preferably between 60C 20and 75C, under hydrogen

pressure; c) additiem ofcacetajdenydedto #e auxtire kept ahtemperatuee: and weder prassuse of
hydrogen; 25d) rgggvery. of the reaction medium after separation of the catalyst; and e) purification of

the high- pu[g}y %I\/I preferab@y fractional distillation. 30 2.Process accordlng to Claim 1, wherein
said compo %%pchste% )‘)’(&‘n ABORE GreRY erthaf of elfialto°ggvP¥reiEr-bhr 35dreater than

or equdl to 99.5%4.1RBFRY prstérzbly Biater - 13a - than or equal to 99.8% by weight of
N-ethylmethylarpire(EMAY ¢ .l)feomO-tor 00586 yprefesably fram ©.t9:8.02% ke weight of
5dimethylaminedgpé\g,ﬁg;lamine (DEA) ;
d) from C to 0.05% by weight, preferably from 0 to 0.02% by
welght, more preferably from 0 to 100 ppm by weight of
10 dimethylethylamine (DMEA) ;
e} from 0 to 0.2%, preferably from ¢ to 0.1% by weight of
diethylmethylamine (DEMA) ;
£) from 0 toc 0.2%, preferably from 0 to 0.1% by weight of
unreacted starting compounds, other by-products (such
15 as, for example, trimethylamine); and
g} the balance to 100% by weight of water, preferably from
0 to 0.2%, more preferably from 0 to 0.1% by weight of

water.

20 3. Process according to Claim 1, wherein the composition
comprises:

a) an amount greater than or equal to 99%, preferably
greater than or egual toc 992.5%, more preferably greater
than or equal to 99.8% by weight of N-ethylmethylamine

25 (EMR) ;

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



c) from 0O to 0.05%, preferably from O to 0.02% by weight of diethylamine (DEA); d) from O to 0.05%
by weight, preferably from 0 to 0.02% by weight, more preferably from 0 to 100 ppm by weight of
10dimethylethylamine (DMEA); e) from 0 to 0.2%, preferably from 0 to 0.1% by weight of
diethylmethylamine (DEMA); f) from 0 to 0.2%, %efgrably from 0 to 0.1% by weight of unreacted
starting compounds, other by-products (such 15as, for example, trimethylamine); and g) the balance to
100% by weight of water, preferably from 0 to 0.2%, more preferably from O to 0.1% by weight of
water. 20:3. Pfaeess acooing toClaiom 1, whereinothe, copypasiiomheem@ises: a) apamagnt greater

than or equal fo @g.g@b%re‘(%@gycg@@tgrim “equal to %"{o, more preferably greater than or equal
to 99.8% by weight of -eth}/rfnethylamine 25(EMA); and one of more of the following compounds h)
0

tof): - 147 pbyfém oo 15 ppmYET0.059, PréteFablyPirEits PhHY to’:6296 Dy RidigHt f
dimethylamine (DMA)y ) wraing 1000 005 % i(Stpprhy to. 00 5% Epneferably from 5 ppm to 0.02% by weight

of digthylaiming: (DEA), fudiom 9. Q0RB% {5 PEIJe 0.05%cDielermbly o 009988 10.3,029% by
weight, more grefegagalgffrom,Sggm to 100£%m by weight of dimethylethylamine (DMEA); e) from

0.0005% (5 ppr)16 07206 5retirably'fom 5 pBrtts s 56 by Weight B BictRyIm2thyiRRife (DEMA);
10f) from 0.00G8%HE pim}itore 29% Lereferabhi from( BN to 0.1% by weight. of unreacted starting
compoungls, gther by- pragucts (Sughras.der example tamethyaminel,@ngl pom to 0.1%
by weight of diethylmethylamine (DEMA) ;
10 £) 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 from 5
ppm to 0.2%, more preferably from 5 ppm to 0.1% by weight

15 of water.

4, Process according to Claim 1, wherein the composition
comprises an amount greater than or equal to 99%, preferably
greater than or equal to 99.5%, more preferably greater than
20  or equal to 99.8% by weight of N-ethylmethylamine {(EMA), from
0.0008% (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
dimethylethylamine (DMEA) and the balance to 100% by weight of
water, preferably from 5 ppm te 0.2%, more preferably from
25 5 ppm to C¢.1% by weight of water.

5. Process according to Claim 1, wherein the composition
comprises:
a} an amount greater than or equal to 99%, preferably greater
30 than or egual to 99%.5%, more preferably greater than or
egqual 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 weight of dimethylamine {(DMA);
¢} from ©.0005% (5 ppm) to 0.05%, preferably from 5 ppm to
35 0.02% by weight of diethylamine (DEA);



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 150f water. 4. Process according to Claim 1, wherein the composition
comprises an amount greater than or equal to 99%, preferably greater than or equal to 99.5%, more
preferably greater than 20 or equal 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 ppm
by weight of methylethylamine (DMEA) and the balance to 100% by weight of water, preferably from
5 ppm to 0.2%, more preferably from 25 5 ppm to 0.1% by weight of water. 5. Process according to
Claim 1, wHéreififi@ cOnfposhion compriges: ta) dh- Afpuntiearsrahan ofsqtial o 9996 *preferably
greater 30than cbeq:u.ad 16 98 pYweigetprefetatly gieaterthianor equal te 99;:880 by weight of -

N-ethylmethyla FMAL: ’\%)hfgogl g@gg%@lg 19,0:05%, prgtgrably from 5 ppm to 0.02% by
weight of d| et mlne 005%.(5 p m) to O 0 % rgﬁ ferably from 5 ppm to

fr
350.02% b g}cn?r%f 8.e I%) émmSeS D%ﬂsn 9% . d’)%l"dm T8 00588 Préfdrably from
0.0005% to O OQ%“—Ey%lgﬁlﬁﬁe%@eﬁaﬁﬂyﬂ@m@%’émwﬁ)o(my weight of dimethylethylamine

(DMEA); £¢) ffern0.0005%5(5 ppm)ied: 2% preferablyfant Sppimyio 5056 by meight of
diethylmethylarging-(DEMA); ) from OOQOOSK%Q%BEQW 0222 4 %&fe@&%g&% ppm.10.Q.1% by
for

weight of unreacted starting compounds, other by-products (suchas xampe trlmet%ylamlne)

and g) the balgﬁfcéoﬁ?%ﬁ by ﬁ}é?éhtao?rwaﬁ%i‘ ﬁr@?é?@%@'fr&ﬁﬁ%tﬁﬁﬁaﬁlél? Yo, B preferably
ﬂon15ppmgb(ﬁm%,@plance to 100% by weight of water, preferably from

10 5 ppm to 0.2%, more prefersbly from 5 ppm to 0.1% by

weight of water.

6. Process according to Claim 1, wherein the composition
comprises:
15 a) an amount greater than or eqgual to 99.5%, more

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

b} from 0.0005% (5 ppm) to ©.02%, preferably from 5 ppm to
0.01% by weight of dimethylamine (DMA);

20 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);

e} from 0.0005% (5 ppm) to 0.2%, preferably from 5 ppm to

25 0.1% by weight of diethylmethylamine (DEMA);

f) 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 from

30 5 ppm to 0.1%, more preferably from 5 ppm te 0.05% by

weight of water.



weight of water. 6.Process according to Claim 1, wherein the composition comprises: 15 a) an amount
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 0.02%, preferably from 5 ppm to 0.01% by
weight of dimethylamine (DMA); 20 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); e) from 0.0005% (5 ppm) to 0.2%, preferably
from 5 ppm to 250.1% by weight of diethylmethylamine (DEMA); f) 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 @) the balance to 100% by weight of water, preferably from 305
ppm to 0.1%, more preferably from 5 ppm to 0.05% by weight of water. - 16 - 7. Process according
to Claim 1, characterized in that it 5 is a semi-cQntinuous process. 8. Processaccording to Claim 1,in
which the nfdnomgﬁ?ﬁéerﬁﬁeaig?ﬁﬁg&ﬁ’c%dtiﬁ the Tdt b1 arr BHa6GS SoRAON 18t £ Bfdtiortbetween
10% ahd 90% By #RlightGII0IMMALFe[RtvE &5 the total weight of the solution, preferably between 20%
and 60% by weight, in particular around 40% by weight. 9. Process according to Claim 1, in which

the catalystgis 15 ¢hogen from hydroggnation c%alys@ﬁqggd on meta%‘from gr%l,rjlps 8tgze 10 and 11

of the Periodic Table of the Elements, preferably Raney catalysis based on l\vlvl, Co'or Cli and also
palladium (BAREHIS)arftiitTe pattictidrR REAES nickel &ialydigx™ of an agueous

solution, at a dilution between 10% and 9%0% by weight of

10 MMA relative to the total weight of the solution,
preferably between 20% and 60% by weight, in particular
around 40% by weight.

9. Procegs according to Claim 1, in which the catalyst is
15 chosen from hydrogenation catalysts based on metals from
Groups 8, 9, 10 and 11 of the Periodic Table of the
Elements, preferably Raney catalysts based on Ni, Co or Cu
and alsc palladium (Pd/C type) and more particularly Raney
nickel catalysts.
20
10. Process according to Claim 1, in which a strong base
iz added to the reaction medium in an amount between ©.15
mol% and 4 mol%, preferably between 0.4 mol% and 2 mol% and
more particularly between 0.75 mcl% and 1.5 mol% relative
25 to the anhydrous MMA.



20 10. Process according to Claim 1, in which a strong base is added to the reaction medium in an
amount between 0.15 mol% and 4 mol%, preferably between 0.4 mol% and 2 mol% and more
particularly between 0.75 mol% and 1.5 mol% relative 25 to the anhydrous MMA. - 17 - 11. Process
according to Claim 10, in which the strong base is sodium hydroxide. 5 12. Process according to Claim
1,in which the monomethylamine/acetaldehyde melar ratio is between around 0.5 and around 1.25,
preferably between 0.75 and 1.0 and more particularly between 0.85 and 0.95. 10 13. Process
according to Claim 1, in which the reaction medium is purified, after removal of the catalyst, by
fractional distillation, preferably at atmospheric pressure. 15 14. Process according to Claim 13,in
which the distillaticr is-earsied: outwith ragsideostream, dypically atrthedeyelof thesupperguarter of the
column, ideglly at ggegglﬂq%eggdmiadp_%% of the height of the column. - 18 - HIGH-PURITY
N-ETHYLMETHYLAMINE AND PROCESS FOR PREPARING SAME 5 ABSTRACT The present
invention relates to N-ethylmethylamine having a very high degree of purity, that is to say very low
5 12. ©Procgess according to Claim 1, in which the
monomethylamine/acetaldehyde molar ratic is between around
0.5 and around 1.25, preferably between .75 and 1.0 and

more particularly between ¢.85 and 0.95.

10 13. Process according to Claim 1, 1in which the reaction

medium 1s purified, after vremoval of the catalyst, by

fractional distillation, preferably at atmospheric
pressure.
15 14, Process according to Claim 13, in which the

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

a level between 75% and 35% of the height of the column.



