METHOD FOR PRCODUCI NG

N- METHACRYLOYL- 4- CYANO- 3- TRI FLUOROVETHYLANI LI NE
Technical Field The present invention relates to a

met hod for producing

N- et hacryl oyl - 4-cyano-3-trifl uoronethylaniline that
is araw material for producing bical utam de.
Background Art Bical utam de represented by the fornula
(1): OHNHO2 NC/ OF CF3 is useful as a conmpound
havi ng an anti androgenic activity. Regarding a
producti on nmet hod BETBODaFORaRRABUCYHGI ous net hods
have been known in JP-2005-60302A and the |ike, and
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I's obtainable from 4-cyano-3-trifluoronethylaniline
represented by the forrmula (I11): NH2 (A) NC CF3 is
generally used as a raw material. 1

Technical Field
The present invention relates to a method for producing
N-methacryloyl-4-cyano-3-trifluoromethylaniline that is a raw

material for producing bicalutamide.

Background Art

Bicalutamide represented by the formula (I):

OH
0,

NH S

NC 0 F
CF3

is useful as a compound having an antiandrogenic activity.

Regarding a production method of bicalutamide, various
methods have been known in JP-2005-60302A and the like, and
N-methacryloyl-4-cyano-3-trifluoromethylaniline which is
obtainable from 4-cyano-3-trifluoromethylaniline represented
by the formula (II):

NH,

an
NC

CF;

is generally used as a raw material.



For exanpl e, JP-2005-60302A discloses a nethod for
pr oduci ng
N- net hacryl oyl - 4-cyano-3-trifluoromet hyl aniline by
reacting 4-cyano-3-trifluoronmethylaniline with
met hacryl oyl chloride. Further, EP-365763A discloses
a preparation nethod of crystallizing
4-cyano-3-trifluoronethylaniline in ethanol/water.
Vel r Nestmthber yIby? 0 @5 c§ano23- di s¢l oo onethsted | fae
was produced from 4-cyano-3-trifluoronethylaniline

prd kiS¢ Nakdeyt Hart x&y oarlge -soalne -asetaridilmg riometthey lretiidae by
described in JP-2005-60302A, a defect in a liquid
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washing the extract. This defect in the liquid

s¢ | pgr S300% 5 £askbycl APLONEd; Met b
ot SERRLEM ShLDRSPELLYpHE L peaa bt IO e B
venti on The present invention provides a

of t I

et%%?%géwéﬁ?Fab|e for producing
N- et Loyl - 4- -3, trifl il ,
¥ eyl oy evonty 11 oonet bt 4o

scal e.. The present invention, Hrects %g a e Qgg for
Wa%r%ﬁﬂ@Pﬁﬁd from 4-cyano-3-trifiucromethy

~ N-nmet hacryl oyl -4-cyano-3-trifluoroneth hanilin%id bed
indheksially-gyanbr it ISiOﬂl@o%ﬁ%Fﬂw%# g g hod describe
crystallized froma m xed solvent of nethanol and
inwER-e400 arfed 3 WA ot 3¢ Freelt in a liquid separation property was
4-cyano-3-trifluoronethylaniline is reacted with
obgethadr yhogkepshbér edéraThé ngnWereitbackarey ¢ -cyano-3-
possible to easily separate
trifluoromethylaniline from a reaction solution and washing the

extract. This defect in the liquid separation property was not

easily improved with change in extraction and washing methods.

Disclosure of the Invention

The present invention provides a method suitable for
producing N-methacryloyl-4-cyano-3-trifluoromethylaniline
from 4-cyano-3-trifluoromethylaniline in an industrial scale.

The present invention directs to a method for producing
N-methacryloyl-4-cyano-3-trifluoromethylaniline, wherein
4-cyano-3-trifluoromethylaniline is crystallized from a mixed
solvent of methanol and water, and the obtained
4-cyano-3-trifluoromethylaniline is reacted with methacryloyl

chloride. The invention makes it possible to easily separate



2 N-nethacryl oyl -4-cyano-3-trifluoronethylaniline from
a reaction solution, and thus, the production nethod
was i nproved. 4-Cyano-3-trifluoronethylaniline can be
prepared according to the description of EP-365763A.
A commercially avail able product of
4-cyano-3-trifluoronethylaniline can also be used.
4-Cyano-3-trifluoronethylaniline is dissolved in a

N-fiexheee yobyietthagahoand twaténowotk thgdtnng iarnd ficken a
cool ed, thereby depositing a crystal. Pert kg of

redc€Yanos3ititiibhyoraaetRykanichengrod@ichanel meshod was
generally used at the rate of 5 to 7 L, and preferably

im%rév%%. 6.5 L, and water is used at the rate of 3 to 5

, and preferably 3.5 to 4.5 L. Wen
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laddition, crystallization can al so be perforned by a

alggt R6dUFSF -preparing a nixed sol vent by di ssol ving
4-cyano-3-trifluoronethyl aniline in nmethanol _and .
addﬁﬁ&y@@péﬁ—tgﬁgﬁgpgpmethylanlllne is dissolved in a

mixture of methanol and water with heating and then cooled,
thereby depositing a crystal.

Per 1 kg of 4-cyano-3-trifluoromethylaniline, methanol is
generally used at the rate of 5 to 7 L, and preferably 5.5 to
6.5 1L, and water is used at the rate of 3 to 5 L, and preferably
3.5 to 4.5 L.

When 4-cyano-3-trifluoromethylaniline is dissclved in a
mixture of methanol and water, the mixture is generally heated
to a temperature within the range from 65 to 80°C, and when a
crystal is to be deposited, the mixture is generally cooled to
a temperature within the range from 45 to 65°C. 1In addition,
crystallization can also be performed b'y a method for preparing
a mixed solvent by dissolving
4-cyano-3-trifluoromethylaniline in methanol and adding water
thereto.

When 4-cyano-3-trifluoromethylaniline is to be

crystallized from a mixed solvent of methanol and water, a



When 4-cyano-3-trifluoronethylaniline is to be
crystallized froma m xed sol vent of nethanol and
water, a 3 4-cyano-3-trifluoronmethylaniline solution
is preferably treated with activated carbon. As
activated carbon, for exanple, a comercially
avai | abl e product such as Shirasagi A-1 (made by Japan
~ EnviroChem cals, Ltd.) can be used. Atreatnent wth
4-agahyabedr CAT bonomanhpeagehenal sylpeidor medpatfarably
tenperature within the range from65 to 80C, and the
trdatyan@iBnt st 1 vereaethybant | ime sof titdiwd icadstded for
with activated carbon and stirred, and activated
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wei ght of nethacrylic acid. As a solvent used for
ofpPepar pi Bn3 part by weight per 1 part by weight of

4-cyano-3-trifluoromethylaniline.

As methacryloyl chloride to be reacted with
4-cyano-3-trifluoromethylaniline, a commercially available
product may be used as it is, and it is also possible to prepare
methacryloyl chloride to be used from methacrylic acid and a
chlorinating agent such as thionyl chloride, phosphorus
oxychloride, or oxalyl chloride.

When methacryloyl chloride is prepared, an amount of a
chlorinating agent to be used is 1 to 1.2 equivalent weight,
and preferably 1 to 1.1 equivalent weight based on 1 equivalent
weight of methacrylic acid. As a solvent used for preparation
of methacryloyl chloride, N,N-dimethylacetamide,
N-methylpyrrolidone, and the like are preferable. The
reaction temperature for preparing methacryloyl chloride is

generally —-20 to 5°C, and preferably -12 to 2°C, and the reaction



of met hacryl oyl chloride, N, N-dinethylacetam de,
N- et hyl pyrroli done, and the |ike are preferable. The
reaction tenperature for preparing nethacryl oyl
chloride is generally -20 to 5C, and preferably -12
to 2C, and the reaction 4 tine is generally 0.5 to 4
hours, and preferably 1 to 2 hours. |In a nethod of
prepari ng methacryl oyl chloride, a reaction nay be
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to a systemfor preparing nmethacryloyl chloride. In
t hi 5n Gas€thod of preparing methacryloyl chloride, a reaction
N- net hacryl oyl - 4-cyano-3-trifluoromethylaniline can be

ma?&ﬁﬂﬁ&ﬁﬁofﬁe@@ﬁzQéaiﬁg@iéyéhdJB}ﬂKﬂﬂMﬂbﬂdmethylanilineto
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particularly limted, and is preferably within the
preasgeefolom Polynsr part sonpinlvidi gy, dgrgribee later such as

preferably within the range from3. 5 to 4.5
dibutylhydroxytoluene and 4-cyano-3-trifluoromethylaniline
is added thereto.

Examples of a solvent for a reaction of 4-cyano-3-
trifluoromethylaniline with methacryloyl chloride include
N, N-dimethylacetamide and N-methylpyrrolidone, and
N,N-dimethylacetamide is preferable.

The amount of the reaction solvent is not particularly
limited, and is preferably within the range from 2 to 5 parts
by weight, and more preferably within the range from 3.5 to 4.5
parts by weight based on 1 part by weight of
4-cyano-3-trifluoromethylaniline. When the amount of the
reaction solvent to be used is less than 2 parts by weight based
on 1 part by weight of 4-cyano-3-trifluoromethylaniline, there

is a fear of causing a defect in stirring a reaction solution,

and when it is more than 5 parts by weight, the reaction speed



parts by weight based on 1 part by wei ght of
4-cyano-3-trifluoronethylaniline. Wen the anount of
the reaction solvent to be used is less than 2 parts
by wei ght based on 1 part by weight of
4-cyano-3-trifluoronethylaniline, there is a fear of
causing a defect in stirring a reaction solution, and
when it is nore than 5 parts by weight, the reaction
tespeetlobdeendgseo decrease. The reaction tenperature of
4-cyano-3-trifluoronethyl aniline and net hacryl oyl
chl onedechstiganeembkyatibet 0f10C, and preferably -12
to 2C. The reaction tinme of
4—éﬁQM@PQ'—SﬂE&ﬁb@@ﬁ@ﬁﬁ&hﬁh@mﬂhé%@métﬁethgabyﬂwuoride is
chloride is generally 0. 5 to 4 hours, and preferably
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reaction mxture is generally subjected to post _
The reaction of 4-cyano-3-trifluoromethylaniline with

methacryloyl chloride is preferably performed in the presence
of a polymerization inhibitor such as dibutylhydroxytoluene or
dibutylhydroxyanisolefromiﬂuaviewpoinf(xfsuppression(xfside
reactions. The polymerization inhibitor is added preferably
‘within the range from 0.0001 to 0.01 part by weight based on
1 part by weight of 4-cyano-3-trifluoromethylaniline.

The reaction mixture is generally subjected to post
treatments such as organic solvent extraction, washing, and
solvent distillation to thus isolate
N-methacryloyl-4-cyano-3-trifluoromethylaniline, which can
be further purified by a general method such as
recrystallization or chromatography.

To the reaction mixture, an agueous alkaline solution for
neutralizing an acid, preferably an aqueous sodium carbonate

solution (in particular, an agueous 16% sodium carbonate



treatnments such as organi c sol vent extraction,

washi ng, and solvent distillation to thus isolate

N- net hacryl oyl - 4-cyano-3-trifl uoromethyl aniline, which

can be further purified by a general nethod such as

recrystallization or chromatography. To the reaction

m xture, an aqueous al kaline solution for

neutralizing an acid, preferably an aqueous sodi um
sotatbonaties gsolegrildry @d@e@arandcgharmlmw@éo@stll@%ed with

sodi um carbonate 6 solution) is generally added, and
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as ethyl acetate. The tenperature in adding an
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poured in a 1 L-neasuring cylinder, the tine
property is improved when

N-methacryloyl-4-cyano-3-trifluoromethylaniline is produced
industrially in a large scale. Improvement in the liguid
separation property can be confirmed by, for example, a
technique in which a mixed solution of an organic layer and an
aqueous layer is poured in a 1 L-measuring cylinder, the time
(T seconds) until the interface between the organic layer and
the aqueous layer is clearly confirmed is measured, the height
(Hm) of the liguid in the measuring cylinder is measured, and
then, the liquid separation speed is calculated by the equation:

Liguid separation speed (m/hr) = (Hmx 3600 (sec)) /T (sec).

After liguid separation, when the organic layer is an ethyl
acetate layer, the layer is desirably concentrated at 80°C or
less, preferably 40 to 80°C, and more preferably 50 to 60°C at
30 to 60 kPa, and preferably 30 to 40 kPa.

The present invention will be more specifically described



(T seconds) until the interface between the organic
| ayer and the aqueous layer is clearly confirned is
neasured, the height (HY) of the liquid in the
measuring cylinder is neasured, and then, the liquid
separation speed is calculated by the equation: Liquid
separation speed (mhr) = (Hmx 3600 (sec) ) /T (sec)
. After liquid separation, when the organic |layer is
by aha ¢t bY| exasptatepkayer, the layer is desirably
concentrated at 80C or less, preferably 40 to 80C
and nore preferably 50 to 60C at 30 to 60 kPa, and
preferably 30 to 40 kPa. The present invention will be

EX%R$fe§pecifically described 7 by way of exanples
el ow. Exanpl es <Exanple 1> A reaction container was
<Ecgargedlgﬁth 50 kg of commercially avail able
ﬁ-%@ Ho- -trifluoronethylaniline (LC surface
percent age, (hereinafter al so abbrevi.at ed, as,syrface
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water, and 5 kg of activated_.carb and e N
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was stirred at 72 to 75C for 30_mn .acti vated

ut es,
Suéﬁﬁﬁénpﬁé§eﬁéﬁ6€edhﬁﬁeﬁPPFFﬁFiBﬁsﬁtagﬁéegéﬁﬁed as surface
tenperature and further washed with a m xed sol vent of
petsentabe) nePRandh) and81ol [obinglatarol Th ¢ it rfat@tedd and
t he washing solution were conbined and cooled to 54C
5 anedseededadatect herbane and the temperature was increased to

72°C. After themixture was stirredat 72 to 75°C for 30 minutes,
activated carbon was removed by filtration at the same
temperature and further washed with a mixed solvent of 15 L of
methanol and 10 L of water. The filtrate and the washing
solution were combined and cooled to 54°C and seeded at the same
temperaturewith25<gof4—cyano—B—trifluoromethylanilinethat
had been previously purified, and the resultant mixture was
cooled to 45°C, and thereafter stirred at the same temperature
for 30 minutes. Then, themixture was cooled to 20°C and stirred
at the same temperature for 1 hour. Crystals of
4-cyano-3-trifluoromethylaniline were separated by filtration
and washed with a mixed solvent of 45 L of methanol and 30 L
of water to give 41.4 kg of wet crystals. The wet crystals were
dried under reduced pressure to obtain 36.5 kg of crystals of
4-cyano-3-trifluoromethylaniline. The LC surface percentage

was 99.85%, and the yield was 73%.



tenperature with 25 g of
4-cyano-3-trifluoronethylaniline that had been
previously purified, and the resultant m xture was
cooled to 45C, and thereafter stirred at the sane
tenperature for 30 mnutes. Then, the m xture was
cooled to 20C and stirred at the sanme tenperature for
1 hour. Crystals of 4-cyano-3-trifluoronethylaniline

ver ey sepaket &d bynfilteati e cradgyashedh wed ho akgn xed
solvent of 45 L of nethanol and 30 L of water to give
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f reduc pressure obtain 36.5 kg of crystals
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kg was dropped thereto at -8.1to -3.4C over 3.7 o
-8hdutse, —an8°¢ Heo i Xthae wad ~keproas —trg favpgomgthglppiline

1 hour. 4-Cyano-3-trifluoronethylaniline obtained as
obteseileridabevebpr P bRy SFO38E Ao vAKId 336 Feq 1 ved
o in 75.1 kg of N, N-dinmethyl acetani de and dropped into
int Aé. 1r ggcbifoN, BoAtakehby larergmidgoang, gcoppep 4ngo the

hours. The container for dropping
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kg of N, N-di net hyl acetam de, the washing |I|iquid was
coaddedet-o role dreaptingn 4salyaniced- tand e ogelthyilenivdse was
washed with 10.2 kg of N,N-dimethylacetamide, the washing
liquid was added to the reaction solution, and the solution was
kept at -4.3 to -2.4°C for 1 hour. After completion of the
reaction, the reaction solution was dropped to a mixed solution
of 279.0 kg of ethyl acetate and 255.0 kg of water at 20°C or
less. The container for dropping was washed with 17.1 kg of
N,N-dimethylacetamide, and the washing liquid was added to the
mixed solution. Thereto was added 343.3 kg of an aqueous 16%
sodium carbonate solution to adjust the pH to 7.0, and the
resultant solution was stirred for 30 minutes and made to stand
still for 30minutes, followedby liquid separation. The liquid
separation speed was 3.5 m/hr. The organic layer was added

with 578.6 kg of 15% saline water to set the internal temperature

to 60°C, and the mixture was stirred for 30 minutes and made

to stand still for 30 minutes, followed by liquid separation.



kept at -4.3 to -2.4C for 1 hour. After conpletion of

the reaction, the reaction solution was dropped to a

m xed solution of 279.0 kg of ethyl acetate and 255.0

kg of water at 20C or |less. The container for

dr oppi ng was washed with 17.1 kg of

N, N- di net hyl acet am de, and the washing |iquid was

added to the mxed solution. Thereto was added 343.3
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adjust the pHto 7.0, and the resultant solution was
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m nutes, followed by liquid separation. The |iquid
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water to set the internal tenperature to 60C, and the
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still for 30 mnutes, followed by |iquid separation.
20Them/ihgui d separation speed was 20.5 nf hr.

Then, the organic layer was charged with 201.4 kg of
chlorobenzene, and ethyl acetate and chlorobenzene were
distilled out in an amount of 220.5 kg by vacuum concentration.
564.1 kg of chlorobenzene, 1.8 kg of activated carbon and 4.9
kg of y-alumina were charged and the mixture was stirred at 75°C
for 30 minutes. Then, the alumina and activated carbon were
separated by filtration at the same temperature and washed with
40.3 kg of chlorobenzene. The filtrate and the washing solution
were combined, and 535.0 kg of chlorobenzene was distilled out
by vacuum concentration, and then the mixture was cooled to 20°C
and stirred at 15 to 20°C for 1 hour. Crystals were separated
by filtration and washed with 120.9 kg of a chlorobenzene
solution dissolved Qith 0.55 kg of dibutylhydroxytoluene to
give 49.7 kg of wet crystals. After drying the crystals under

reduced pressure, 43.4 kg of

10



Then, the organic |ayer was charged with 201.4 kg of

chl or obenzene, and ethyl acetate and chl orobenzene

were distilled out in an amount of 220.5 kg by vacuum
concentration. 564.1 kg of chl orobenzene, 1.8 kg of
activated carbon and 4.9 kg of y-alum na were charged
and the m xture was stirred at 75C for 30 m nutes.

Then, the alum na and activated carbon were separated
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40. 3 kg of chl orobenzene. The filtrate and the washi ng
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gl ve : of t crystals., After.dryin h
Se Luntato- Taueelipralenr bl hstly ot "o race
met hacryl oyl - 4-cyang- 3-trifluoronmet hyl apiline was
pe b At #ee: 99r-r?e%uca§9r?éxgéﬂpé’rfc%ﬁ{‘aa@m@%éﬁ“&ﬁe%ﬁrat“e
the yield was 87.3% <Reference Exanple 1> A reaction
wagdntaierredds JREE ged iah the glstugsntief ctlat ied at 12 to
avai |l abl e 4-cyano-3-trifluoronethylaniline (LC surface
7 59ue rfment iy eni rof S9,%) i redl 850 matofers Heaist TV eheey
tenperature was increased to 72C. After the m xture
fiWwasasibnred the FanedemBC Frr8@nd ALt Xt Wep @R éurther

matters were renoved by
washed with 10 mL of ethanol. The filtrate thus obtained was

cooled to 57°C, and 360 mL of water was dropped at the same
temperature over about 4 hours. 30 mg of
4-cyano-3-trifluoromethylaniline that had been previously
purified was seeded thereto and the resultant mixture was cooled
to 45°C, and thereafter stirred at the same temperature for 30
minutes. Then, the mixture was cooled to 25°C and stirred at
the same temperature for 1 hour. Crystals were separated by
filtration and washed with a mixed solvent of 56 mL of ethanol
and 56 mL of water to give 83.81 g of wet crystals. The wet
crystals were dried under reduced pressure to obtain 50.61 g
of 4-cyano-3-trifluoromethylaniline. The LC surface
percentage was 99.90%, and the yield was 72.3%.

A reaction container was charged with 68 mL of
N,N-dimethylacetamide, 22.1 g of methacrylic acid, and 38 mg

of dibutylhydroxytoluene, and the temperature was reduced to
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filtration at the sane tenperature and the m xture was
further washed with 10 nL of ethanol. The filtrate

t hus obtained was cooled to 57C, and 360 ni of water
was dropped at the same tenperature over about 4
hours. 30 ng of 4-cyano-3-trifluoronethylaniline that
had been previously purified was seeded thereto and
the resultant m xture was cooled to 45C, and

-sddher aqf; to%+115tc'hrlro§qd%t ithe rsapR RMReT afoure Wasg@ropped
m nut es hen he m xture was cooled to 25C and

tthéErthat gxb%ﬁqﬁct?UE?rﬁéq{fhﬁﬁés, 'fhéaﬁﬁ%%%&% was

mere separate rati on and washed with a m xed
Ivent gg gL % th % 56 f
V§t8§ fle :irystapsn%F e\MgpSéi s%IfCKk%ﬁned by
d.und educed pressur t
dlﬁs8 ?5?189:%%{5r|6figu8$or4ref:ﬁyPanlgl|Icﬁ:eL(%l?L %Egﬁggh§}?9119ﬁe
er cent age, was ﬁé and tz <ﬂ9 S 712 .

obPaadefon &ﬁﬁ%lﬁéerdg SVEhaPg %%ﬁrt Mg Mgl gwfe%éylacetamde

N, N-di met hyl acet am de, 22.1 g of methacrylic aci and
waggdngrped diiutylehyerexyosl GenEaiafd Fhe t-emser Qt%rqyef 65

was reduced to 11 -5C. Thionyl chloride jn _an anou
miphtes. 6 Bhewrenfidiprad fahererying WSSBW%h@ds‘tl‘bK%e]rl 5@ of

m nutes, and the m xture was kept at -4.0 to -0.8C
N, NeriB@thiyAates amAdsel Ghicomasbiaonedasyd drssargieigto the

36.0 g of 4-cyano-3-trifluoronethylaniline obtained as
reé@&@bhb@@l@bb&@,mnuﬂﬁheLsoiutﬁ&hdhne&bpkaeétﬂhiﬁeo OS for

dropped into the reaction container at -5.3 to 0C over
1 Hfur. After completion of the reaction, the obtained reaction
solution was dropped to a mixed solution of 306 mL of ethyl
acetate and 252 mL of water at 20°C or less. The solution was
washed with 18 mL of N,N-dimethylacetamide and the washing
solution and the mixed solution were combined, and 378.1 g of
an aqueous 16% sodium carbonate solution was added to the
solution to adjust the pH to 7.1. The resultant solution was
stirred for 30 minutes and made to stand still for 30 minutes,
followed by liquid separation. The liquid separation speed
calculated in the same manner as in Example 1 was 1.7 m/hr. The
organic layer was added with 571.8 g of 15% saline water to set
the internal temperature to 60°C. The resultant solution was
stirred for 30 minutes and made to stand still for 30 minutes,
followed by liquid separation. The liquid separation speed

calculated in the same manner as in Example 1 was 3.9 m/hr. The

organic layer was added with 571.8 g of 15% saline water to set

12



m nutes. The container for dropping was washed with 11
nmL of N, N-di net hyl acetam de, the washing |iquid was
added to the reaction solution, and the solution was
kept at -5.3 to OC for 1 hour. After conpletion of
the reaction, the obtained reaction solution was
dropped to a m xed solution of 306 nL of ethyl

acetate and 252 nL of water at 20C or |ess. The

t h& Ol it & Pfla Waempaarsdad Vit 6b8c ik Wfe resultant solution was
N, N- di met hyl acet ami de and the washing solution and

stiheedl #&d Fohihi,0B VWehe wabitedadddsBY 81 If ¢ &0 mahutes,
aqueous 16% sodi um carbonate sol uti on was added to the

fo§95HEHOByt 9;8dj ¥skepheaPioho e ThQui@Sp@aRition speed

solution"was ™ stirred for 30 m nutes and nade to stand

ca %hh%tgwlﬁghg]é]éﬁgsr‘nanne@ égw%g g}é Eﬂgui %a%e aé%/‘l’f?tn.' The

I qui separatlon Spee {"&ted in t e sane

EVREF N ada S s AR v G P A S g vater
t ot ternal t 60C, . Th
O SR Brf VRS o0 FEFBRER B30 b o8 TARG TG 10 SPARG 1P

still for 30 m_nutes foll owed b ui d se a
waghet ¥ Hed of%feagrlaﬂpa*ﬁegp%%@ YR ke & Pt Res %Jajrﬂe%r 30
manner as in Exanp was 3.9 nfhr. The _ organi

MiNEe R Wkl R P %hqwi SERG TG 5% sANFriel Gt bPepgTation
set 12 the internal tenperature to 60C. The resultant

speefrd lomaded snitlredangmBTen Agtids ExRBPHEdR "A§ St ARd DT -
still for 30 mnutes, followed by |iquid separation.
The Theui dtsepargendn speed weal chbaged vWhthheé88ame of
manner as in Exanple 1 was 3. 6 mhr. The

chlorobenzene, and ethyl acetate and chlorobenzene were

distilled out in an amount of 222.3 g by vacuum concentration.
Next, 504 mL of chlorobenzene, 1.8 g of activated carbon and
4.9 g of y-alumina were charged and the mixture was stirred at

75°C for 30 minutes. The alumina and activated carbon were

separated by filtration at the same temperature and washed with
36 mL of chlorobenzene. The filtrate and the washing solution
were combined, and 545.5 g of chlorobenzene was distilled out
by vacuum concentration, and then the mixture was cooled to 20°C

and stirred at 15 to 20°C for 2 hours. Crystal were separated

by filtration and washed with 108 mL of a chlorobenzene solution
dissolved with 0.45 g of dibutylhydroxytoluene to give 48.94
g of wet crystals. After drying the crystal under reduced
pressure, 45.27 g of crystals of

N-methacryloyl-4-cyano-3-trifluoromethylaniline was obtained.
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organic layer was further added with 571.8 g of 15%
saline water to set the internal tenperature to 60C
The resultant solution was stirred for 30 m nutes and
then made to stand still for 30 mnutes, foll owed by
liquid separation. The liquid separation speed
calculated in the sanme manner as in Exanple 1 was 3. O
m hr. Then, the organic |ayer was charged with 180 niL

ThOfLC %fﬂ;'&fa%epé%eéntage ©4 5y o acet atedatHe Cj OTdherzene1s.
were distilled out in an anmount of 222.3 g by vacuum

<Rg?g9ggggagggmgleh§gt, 504 niL of chl orobenzene, 1.8 g
0

activate arbon and 4.9 g of y-alum na were

Chafﬁe&gc';gi&becgmmsr was .S&Mfggd% 15651 9130, ¢

m nut €s e al um na and activated carbon were

separated.b iltrati t. the.sa t enper at yr.e, a

N'uﬁgﬁaaggﬁ%ﬁxeg%mHQGOf9§h$o¥%ﬁﬁ%£§heécﬁg§%éﬁ%réﬁbggﬁbo'os
t he washing solution. were conmhi.ned, and 545.5 of

K3 o o DY G SY G LT 17 o Ut ooy VRRRARC LS Was” reducea
concentration, and then the m xture was cool ed to 20C

toane Gt i Thégnytl ¢BlesideGH G 2Mesits 0T Ch Y st df9 Wi dropped
separated by filtration and washed with 108 nL of a

thehkopobenzénk ol iBR ovessdl Yeowr$h MPFhe grixture was
di but yl hydr oxytol uene to give 48.94 g of wet

keptyatal$. OAtber4di§t nfot he koyst al2 wrdert radudetined by
pressure, 45.27 g of crystals of

dibspithagr yBoyl k4- ofanoxBetrciblliugr enetiApbdri | i ne was
obt ai ned. 13 The LC surface percentage was 99.92% and

4-thanyi-ekd rawds ud2 ob¥r hyiRefieiercd LExanplfec2>percentage:

99.39%) in 98.9 kg of N,N-dimethylacetamide was dropped into

the reaction container at -6.9 to -3.0°C over 6.1 hours. The
container for dropping was washed with 13.5 kg of
N,N-dimethylacetamide, the washing liquid was added to the
reaction solution, and the solution was kept at -4.8 to -3.0°C
for 1 hour. After completion of the reaction, the reaction
solution was dropped to a mixed solution of 367.6 kg of ethyl
acetate and 336.0 kg of water at 20°C or less. The container
was washed with 22.5 kg of N,N—dimethylacetamide, and the
washing solution was combined with the mixed solution. Thereto
was added 477.6 kg of an aqueous 16% sodium carbonate solution
to adjust the pH to 7.0, and the resultant solution was stirred
for 30 minutes and made to stand still for 30 minutes, followed
by liquid separation. The liquid separation speed calculated

in the same manner as in Example 1 was 0.7 m/hr. The organic

14



A reaction container was charged with 85.5 kg of

N, N- di net hyl acet am de, 29.5 kg of nethacrylic acid,
and 0.05 kg of dibutyl hydroxytol uene, and the
tenperature was reduced to -5C. Thionyl chloride in
an amount of 40.8 kg was dropped thereto at -4.1 to
-3.9C over 4.0 hours, and the m xture was kept at
-6.9 to -4.1C for 1 hour. A solution obtained by

12 Gk SSRLYI D801 kg P2 conmer alslyy savaincalla@er to set the
4-cyano-3-trifluoronethylaniline (LC surface

in el gftg ' rggg’go oi @O‘QCS:QT%% fe.sultant solution was
SN AT e 9? i

acefta e was dropped into the reaction

stf??%gl {]Oe]_[ 3%t m'igu%etspaﬁg'nq)a%é)\‘c%r sgaill. hﬁ’c‘i?l chple 30 minutes,
opp t f

container for dr I ng was washed w 13.5 kg o
o S aREL T oSS! BEPORe CnA- {h ol U o Seeaptoar oed
ca} 6aber o LTt AECreaet FERPESor 1 oR* GRS 8T piRRd L BT - The
oriee Sovet S0 LTET St P I o S AR B2 oo
with 22.5 kg of N, N-di net hyl acetam de, and the

setastie nign soing 1 drenwess afoms Hed 6iFE h tTHee mosad tesitusipdrtion
Thereto was added 477.6 kg of an aqueous 16% sodi um
wasasbona¢@ fsol B0 mAnutesagjdstheamhaasid te srandawdl thdor 30
resultant solution was stirred for 30 m nutes and
mimade_st of st lande g biyl 11 doid 3¢ prinadties . f §heolWweaiidypeparation
l'iquid separation. The liquid separation speed
spéabicid aheitht dd ihhehs aamemenmesr as im EEeappleel vawak. Dm7hr.
m hr. The organic 14
The organic layer was further added with 762.4 kg of 15% saline
water to set the internal temperature to 60°C. The resultant
solution was stirred for 30 minutes and made to stand still for
30 minutes, followed by liquid separation. The liquid
separation speed calculated in the same manner as in Example
1 was 4.3 m/hr.

The organic layer was charged with 265.4 kg of
chlorobenzene, and ethyl acetate and chlorobenzene were
distilled out in an amount of 295.0 kg by vacuum concentration.
743.2 kg of chlorobenzene, 2.4 kg of activated carbon and 6.5
kg of y—alumina were charged and the mixture was stirred at 75°C
for 30 minutes. Then, the alumina and activated carbon were
separated by filtration at the same temperature and washed with

53.1 kg of chlorobenzene. The filtrate andthe washing solution

were combined, and 697.2 kg of chlorobenzene was distilled out
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| ayer was added with 762.4 kg of 15% saline water to
set the internal tenperature to 60C. The resultant
solution was stirred for 30 m nutes and nade to stand
still for 30 mnutes, followed by Iiquid separation.
The Iiquid separation speed calculated in the sane
manner as in Exanple 1 was 0.8 nmhr. The organic

| ayer was added with 762.4 kg of 15% saline water to

by $elcuduttc bt enpakt i efpereairest aud0Go el sregabtidrdn cooled
solutlon was stirred for 30 mnutes and then nmade to

oShaad St létl (%Oat M DUt &Sy pclcoldewad vy, i gbkgstals were
separatlon iquid separation speed calculated in

se%ggaéégngaﬁff£rQ§lbﬂ Examphendawgstd. 2581 Br kg dhea
ani yer was further added with 762.4 kg of 15%

h?ﬁ Qenz OESt?SF &QQSBTEQHnaktge?EQQakBr8ft° 60C.

e resu i onh was stirre r 30°m nutes and

0.Stan u f
dl??ﬁ&}HYQEBEYg?iBﬁ“eT%%<i|qwqy E & aratl%% 33 t%M’ After
calculated in the sa s i n_Exanpl 3
GrYiRe . CTRECEVGARLE RagBF WBSICRAY seteal e 2623 K38t

chl orobenzene, and ethyl acetate an hl ¢ obenzene
N-peEBacgyseyirddcganori- ﬁléﬁﬁaﬁPmSFhﬁgénéﬂ b“{F%QE’G&PrPed-

concentration. 743.2 kg of chlorobenzene, 2 4 o
Thacdh( vatrde csaPBaReand e, 525 k3P o1 > %~ anehihs M\?e?Jedd’Wa‘srééd?’

and the m xture was stirred at 75C for 30 m nutes.
<R§ﬁen§ncheEahmnﬂﬁa3and activated carbon were separated

by filtration at the sane tenperature and washed w th

53. 1akgeattthhocobeazeae. wIhechpkrpedt withd8bhé Washfng

sol ution
N,N-dimethylacetamide, 29.5 kg of methacrylic acid, and 0.05
kg of dibutylhydroxytoluene, and the temperature was reduced

to =5°C. Thionyl chloride in an amount of 40.8 kg was dropped
thereto at -4.3 to -2.3°C over 4.2 hours, and the mixture was
kept at -7.6 to -2.3°C for 1 hour. A solution obtained by
dissolving 48.0 kg of commercially available
4-cyano-3-trifluoromethylaniline (LC surface percentage:
99.39%) in 98.9 kg of N,N-dimethylacetamide was dropped into
the reaction container at -7.6 to -0.8°C over 5.9 hours. The
container was washed with 13.5 kg of N,N~dimethylacetamide, the
washing liquid was added to the reaction solution, and the
solution was kept at -2.0 to -0.8°C for 1 hour. After completion
of the reaction, the reaction solution was dropped to a mixed

solution of 367.6 kg of ethyl acetate and 336.0 kg of water at

20°C or less. The container for dropping was washed with 22.5
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wer e conbi ned, and 697.2 kg of chl orobenzene was
distilled out 15 by vacuum concentration. The residua
solution was then cooled to 20C and stirred at 15 to
20C for 1 hour. Crystals were separated by filtration
and washed with 159.3 kg of a chl orobenzene sol ution
di ssolved with 0.73 kg of dibutyl hydroxytol uene to
give 68.9 kg of wet crystals. After drying the

kg G/ N Al s instery T eskicatt @ esslirtthe WAshikg ofiquid was added
N—nethacryloyl 4-cyano-3-trifluoronethylaniline was

to Oprtl@' pede+ i dhesbusubhacerpercentage dsedUSDN lapdbt an
the yield was 88.3% <Reference Exanple 3> A reaction

aqxﬁ?ﬁég'f@’r s%%u%héﬁgggn%tehsgﬁrg’lgﬂ of adjust the pH to 7.1.

di net hyl acet ami de, 29.5 kg of nethaérylic acid,

Thanzgesou antl_(%oofutdlrgy% Béqu?)fééok%igr@@ rf?ﬂgh or| d made to

nperature was reduce to - I ony e In

f 4
stagdgs?@o;gs AT TIPS Agdde
- t -
BB TN NG TR W

ano- 3- trlfluoronet I
Exg@pi@ﬁl{ wye: 0. @% ﬂ@g&'@g%fg( %?/esruvggs?%%ded with 762.4

N, N—dlnethylacetarnlde was dropped into the reaction
kgcohtl&isnealane-wager o eescrl@e/elmtsergﬂario@ﬁ@peméure to 60°C.

contai ner was washed with 13.5 k% _
Thil, Ne gl heahy | sekbtahveevas vd i nneshitrg PPouienves ai&gde to

to the reaction solution, and the solution was kept
stahd-£x 1011 dox038@ifrartel  hbatloweddry soaplidtiempration. The
liquid separation speed calculated in the same manner as in
Example 1 was 0.62 m/hr. The organic layer was added with 762.4
kg of 15% saline water to set the internal temperature to 60°C.
The resultant solution was stirred for 30 minutes and then made
to stand still for 30 minutes, followed by liquid separation.
The liquid separation speed calculated in the same manner as
in Example 1 was 0.5 m/hr. The organic layer was added with
762.4 kg of 15% saline water to set the internal temperature
to 60°C. The resultant solution was stirred for 30 minutes and
made to stand still for 30 minutes, followed by liquid
separation. The liquid separation speed calculated in the same
manner as in Example 1 was 0.75 m/hr. The organic layer was
further added with 762.4 kg of 15% saline water to set the

internal temperature to 60°C. The resultant solution was

stirred for 30 minutes and thenmade to stand still for 30 minutes,
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of the reaction, the reaction solution was dropped to
a mxed solution of 367.6 kg of ethyl acetate and
336.0 kg of water at 20C or |ess. The contai ner for
droppi ng was washed with 22.5 16 kg of

N, N- di net hyl acet am de and the washing |iquid was added
to the reaction solution. Thereto was added 489.1 kg
of an aqueous 16% sodi um carbonate sol ution to adjust

fofg SwBH 9 7iduiaThepkesulbant mod uti@m aasesd #4t ash fareed
m nutes and made to stand still for 30 m nutes,

ca18£i§¥@8 by khguggméeﬂgﬁﬁékogs Thegxhbihguid1sgRar at hoR/hr.
Sp t le 1

eed calculated In e same nmanner as in Exanp
was 0. 62 hr. Th roganj.c. | r d i 162y, -4
kg o i%@?é%?i%ﬁg§% %rﬁgggge?gghgﬂgﬁgggnggt¥g%%gfgtE?eOf
to 60C. The resultant sol utiaon S Lrr 3
ch P REPEaZERg: nade £GY taﬁaggFF|F%%oF%§8r%§%G%§é? Rere
followed by Iiquid separatjon._The |iquid separation.
41 SpbEACaR I d 88 ¥ Ho OLatoS HarioPY ST Hm ERRR TG L ion-
was 0.62 mhr. The organic |ayer was added wt 76%5%4
Nekyy, of 5 A590kgab f i Wit et i et 2t Hek? rﬂfe?‘ﬁ’éFVPEﬁ'ge‘iad‘f pand

to 60C. The resultant solution was stirred for 30
6. B hyt e§ aradl urvere meglee  dte teghdhrst itife gk 3 ariviagt é§irred
followed by liquid separation. The liquid separation
atSpEedroal suhdted dn t heesanehewiner i res andn et ed tarbon
was 0.5 nihr. The organic |ayer was added with 762.4
wekg ofpdbdsaldyngi hatret ido et hehmanatenpalr aterpernd weshed
to 60C. The resultant solution was stirred for 30
wifhnut es i@ndf arierdioestamns. sty vabanm3@omtent estion, 684.1

followed by liquid

kg of chlorobenzene was distilled out. The residual solution
was cooled to 20°C and stirred at 15 to 20°C for 1 hour. Crystals
were separated by filtration and washed with 159.3 kg of a
chlorobenzene solution dissolved with 0.73 kg of
dibutylhydroxytoluene to give 67.0 kg of wet crystals. After
drying the crystals under reduced pressure, 58.6 kg of
N—methacryloyl—4—cyano—3—trifluoromethylaniline\wmsobtained.
The LC surface percentage was 99.95%, and the yield was 89.4%.
<Reference Example 4>

A reaction container was charged with 85.5 kg of

N,N-dimethylacetamide, 29.5 kg of methacrylic acid, and 0.05

kg of dibutylhydroxytoluene, and the temperature was reduced .

to -5°C. Thionyl chloride in an amount of 40.8 kg was dropped
thereto at —-6.4 to -3.2°C over 3.8 hours, and the mixture was

kept at -9.1 to -4.2°C for 1 hour. A solution obtained by
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separation. The liquid separation speed calculated in
the sane manner as in Exanple 1 was 0.75 m hr. The
organic layer was further added with 762.4 kg of 15%
saline water to set the internal tenperature to 60C
The resultant solution was stirred for 30 m nutes and
then made to stand still for 30 mnutes, 17 foll owed
by liquid separation. The |liquid separation speed
disH o agedsin kheosaseutanoesl g anaEkabpte 1 was 1.0
m hr. Then, the organic |ayer was charged with 265. 4

4—3*?6%—3C@£9f99858ﬁ@€hyﬁ@ﬂiEiﬁ&'(B@eéatﬁaéédpercentage:
chl orobenzene were distilled out in an anpbunt of

tian, , . :
99§ﬁ?%fd§gﬁ%ZHZé&gQﬂ?%Qmﬁ%TH@%Hyyéceﬂgﬁﬁde PER 8r59p@Eglnto

f ben. .4 Eg of activated carbon and 6.5

0 -al um na were charged and the gbxt Lrred

th%tr%%%b 1or FU° Jrfb?%sa.th%)é%, qtohe%élgberfriéri\é\eefa\r/}%%azﬁtoiuvl;st'edme
carbon were_s rated. bhy_f.j| 100N, :

corg%%%?ﬁt“{ﬂsewaﬁggaawslh@dlQWSt]W é%‘%&,lﬁg’lﬂ lg\#e%ﬂlﬁor Shensany, the
y . vacuum caoncentratiqn, 684.1 kg, of chloroben

wags ai SLRPESAEt *04R8 FRor dhaFoSoF aPTon o Uatchoorad che
to 20C and stirred at 15 tq 20C for 1 hour._ Cryst al ,

soyet EoBetRE €8 By 0Fi2 Ee dt-i’oR B ARSHEY- WA §P§Pi§tlon
of a chlorobenzene sol ution dissolved with 0.73 kg of

Ofcﬁhﬁﬂ%@&ﬂ&ﬁ%&yﬂéﬁhéﬁ@cﬁéoﬁi§@167}@nk@a%fdﬁ%ﬁp%$9§i%I@?Xed

After drying the crystals under reduced pressure,
sob8tgokgodf 310.0 kg of ethyl acetate, 91.0 kg of sodium

N- et hacryl oyl - 4-cyano-3-trifl uoronethyl aniline was
caobbabbed.andBa 6L.C syrdfaset peraedageomass99. IB%: candainer
the yield was 89. 4%
was washed with 22.5 kg of N,N-dimethylacetamide, and then, the

washing solution and the mixed solution were combined. The
mixture was stirred for 30 minutes and made to stand still for
30 minutes, followed by liquid separation. The liquid
separation property was very poor. After liguid separation,
the organic layer was added with 2.4 kg of activated carbon and
720 kg of 10% saline water, and then the mixture was stirred
for 30 minutes. The resultant solution was filtered off with
a filtration device precoated with 6.7 kg of radiolite,
activated carbon was washed with 43.2 kg of ethyl acetate, and
the obtained filtrate and the washing solution were combined
and stirred, and then made to stand still for 30 minutes,
followed by liquid separation. The liquid separation speed
calculated in the same manner as in Example 1 was 0.1 m/hr.

After the aqueous layer was separated, the organic layer was
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<Ref erence Exanple 4> A reaction container was charged
with 85.5 kg of N, N-dinethylacetam de, 29.5 kg of
nmet hacrylic acid, and 0.05 kg of
di but yl hydr oxyt ol uene, and the tenperature was reduced
to -5C. Thionyl chloride in an amount of 40.8 kg was
dropped thereto at -6.4 to -3.2C over 3.8 hours, and
the mxture was kept at -9.1 to -4.2C for 1 hour. A

wa SRkati o gblbakgest hy$18a Ui ssobatieug o481 faklg tof stand still,
commercially avail abl e

fot16%880p - EEQEHHOEQ thyk ani | imee (LGysid fagearation speed
percentage: '99.39% in 98.9 kg of

calNcBi 4L BRt hy! @‘P@tsaaméj%a‘f‘@l%rd%%p@ﬁdEk%ﬁletf'eﬂaqusﬁ@Ctll @ hr or

container at -9.2 -0.9C over 5.7 hours
1 contai ner was washed with 13.5 kg of

. N-di met hyl acet am de, the washing |iquid was added
to the reaction sol ution u n t
at 072t 8ria%,cfi?y%rh”6%?s‘3ﬁ%?%§§ ”é%%zé ? bZ]WQ(gfggp
reaction, the r action sol utjion ro
ch$BFRPPBASHE 33D oe‘k%Y fa%%%eacg? ngefdc&%&f)%%%“e'
sodi um carbonate, and 816.0 kg of mater at 20C or :
anfle§s5 ¥heofolit al Weina viasr naghaBIRHt Fhepebn Ky of acuum
N, N- di net hyl acet am de, and then, the washin solutlon
coandnt e tiioxe chrsbEheins tvareew @ 8 i inedd Thé 0 Ritetus & Mhas tes -
stirred for 30 mnutes and nade to stand still for 30

Afwemutedraslibowet bye | $afue o FepRFatioh. SFHEinauias washed
separation property was very poor. After liquid

wisepst a2 konof chhe robgariene ay@rdiss bddée nhadit pon segution.
of activated carbon and

After 583.4 kg of chlorobenzene was distilled out by filtration
underreducedpressure,theresidualsolutionwascooledtoZHPC

and stirred at 15 to 20°C for 1 hour. Crystals were separated

by filtration and washed with 159.3 kg of a chlorobenzene
solution dissolved with 0.73 kg of dibutylhydroxytoluene to
give 79.0 kg of wet crystals. After drying the crystals under
reduced pressure, 59.6 kg of
N—methacryloyl—4—cyano—B—trifluoromethylaniline\mmsobtained.
The LC surface percentage was 99.95%, and the yield was 90.8%.
<Reference Example 5>

A reaction container was charged with 85.5 kg of
N,N-dimethylacetamide, 29.5 kg of methacrylic acid, and 0.05
kg of dibutylhydroxytoluene, and the temperature was reduced
to =5°C. Thionyl chloride in an amount of 40.8 kg was dropped

thereto at -4.1 to -3.9°C over 4.0 hours, and the reaction
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720 kg of 10% saline water, and then the m xture was
stirred for 30 minutes. The resultant solution was
filtered off with a filtration device precoated with
6.7 kg of radiolite, activated carbon was washed wth
43.2 kg of ethyl acetate, and the obtained filtrate
and the washing solution were conbined and stirred,
and then nade to stand still for 30 minutes, followed

soPMFhBﬁU%QSSEQB£35£OD6.gh@olL@Uhd:%ﬁﬂ@ﬁ@ﬂhﬁﬁ:spﬁﬁ%olution
calculated Iin the sane manner as in Exanple 1 was 0.1

oblL Mg é&t85553§v§ﬂge@§$0|ﬁ&ebf“@§mﬁ89@ﬁ§l$9,a&BQlable
organic tfayer was 19 washed with 720 kg of 10% sal i ne

4—ég%g?a?Pgrg?$ﬁggﬁpégﬁggaﬁﬁhkhe_(i@lggY@gch Lrgdhdage:

: n. _ sepa{atlon speed calculatedin
 same nper as_in e S, 0. [
T e e s S
chl orobenzene, and ethyl acet t%b 594. 6 kg oﬁ
reghtdpPBbEAZEANCTaAd 605 %k§O0f Sy Jaf U Pa St QRGP yed P©
therein by vacuum concentration, ,and_ th 1 Xt yre was
coBtpiAped 59r89€998ﬁngowﬁ?nwﬁéggd ﬂﬂ?grlérgtgétp n at
the same tenperature, alumina was washed with 32.2 k%
N, §f dé¢neshoBenzénaidnd ﬁaée&a§81PHelﬁ8H&@iHﬁSSSESF%OEP he

After 583.4 kg of chl orobenzene was distilled out by

rebicktivat sobut inderandédiced opressur east kPt @édi ddaf to -3.0°C
sol ution was cooled to20C and stirred at 15 to 20C

fotorl hohaur . A€rgst absphetr tosepr ahedrepgtipnt r AhEoreafgion
washed with 159.3 kg of a chl orobenzene

solution was dropped to a mixed solution of 367.6 kg of ethyl

acetate and 336.0 kg of water at 20°C or less. The container
for dropping was washed with 22.5 kg of N,N-dimethylacetamide,
the washing liquid was added to the reaction solution, and the
pH of the reaction solution was adjusted to 7.0 with 477.6 kg
of an agueous 16% sodium carbonate solution. The resultant
solution was stirred for 30 minutes and then made to Stand‘sfill
for 30 minutes, followed by ligquid separation. The liquid

separation speed calculated in the same manner as in Example
1 was 0.7 m/hr. The organic layer was added with 720 kg of
10% saline water and the resultant solution was stirred for 30
minutes and made to stand still for 30 minutes, followed by
liguid separation. The liquid separation speed calculated in

the same manner as in Example 1 was 0.1 m/hr.

Industrial Applicability
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solution dissolved wwth 0.73 kg of

di but yl hydr oxytol uene to give 79.0 kg of wet

crystals. After drying the crystals under reduced
pressure, 59.6 kg of

N- et hacryl oyl - 4-cyano-3-trifl uoronethyl aniline was
obtai ned. The LC surface percentage was 99.95% and
the yield was 90.8% <Reference Exanple 5> A reaction

CONdRENEL-WBSt Chat8rdi ¥ht Pr8%ibekgaohethod for producing
N, N- di net hyl acet am de, 29.5 kg of nethacrylic acid,

- _ef dihutyl hydeoyytehbenelaanditBechat is a raw
N @%ﬁ%g?g ﬁ?ggmgscgéduced to -5C. Thignil chloride in

n_amoupy of - etg ah adtlvko
ma-%?é%ﬁo@é% HF%gﬁgﬁgg,%géagFggﬂgggc%ggﬁ %g golution was
, kegt,at -6.9 t%.-4.1ctgor 1 hour. A solution obtained
ingyedisshl 9fnge486™ kG 8 comercial Iy avail abl e
4-cyano-3-trifluoronethylaniline (LC surface
percentage: 99.39% in 98.9 kg of dinethyl acetam de
was dropped into the reaction container at -6.9 to
-3.0C over 6.1 hours. The container for dropping was
washed with 13.5 kg of N, N-di net hyl acet am de, the
washing liquid was added to the reaction solution,
and the solution was kept at -4.8 to -3.0C for 1
hour. After conpletion of the reaction, the reaction
sol ution was dropped to a m xed solution of 367.6 kg
of ethyl acetate and 336.0 kg of water at 20C or
| ess. The container for dropping was washed with 22.5
kg of N, N-di et hyl acet ami de,
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the washing liquid was added to the reaction sol ution,
and the pH of the reaction solution was adjusted to

7.0 with 477.6 kg of an agueous 16% sodi um car bonat e
solution. The resultant solution was stirred for 30

m nutes and then nmade to stand still for 30 m nutes,

followed by liquid separation. The |iquid separation
speed cal culated in the same manner as in Exanple 1

was 0.7 nihr. The organi cllrayer was added with 720 kg
of 10% saline water and the resultant sol ution was

stirred for 30 mnutes and made to stand still for 30
m nut es, followed by quuid separation. ‘The liquid
sep@ragxgﬁﬁ§ggp%cgwﬁgg dd n the same manner as in

Exanple 1 was 0.1 nfhr. Industrlal Applicability 21
resleg\g/ i pve gﬁgny,p{gv r{ggﬁ %Pﬁn@r OfE L8N
}o tr| uoro

4 cyano- ani I 1 ne t hat

e P P s A 5

thod f d
S REHEE N36 YT BYTI% oY BERF | (FRSr bRt RYFAAPFfne,
1@y 5o aT F b FTORAL Y XEHL 1 SOF vt COFC FaHTLR e BRges Y ovL

wat er, and the obtai ned

Chhotyﬁﬁo-s-trifluoronethylaniline is reacted with
met hacryl oyl

2. The method for producing
N—methacryloyl—4—cyano—3—trifluoromethylanilineaccordingto
claim 1, wherein methanol and water are used at the rates of
5 to 7 L and 3 to 5 L, respectively, per 1 kg of
4-cycno-3-trifluoromethylaniline when
4-cyano-3-trifluoromethylaniline is crystallized from the

mixed solvent of methanol and water.

3. The method for producing
N-methacryloyl-4-cyano-3-trifluoromethylaniline according to
claim 1, wherein a 4-cycno-3-trifluoromethylaniline solution
is treated with activated carbon when
4-cyano-3-trifluoromethylaniline is crystallized from the

mixed solvent of methanol and water.

4. The method for producing
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chloride. 2. The nethod for producing

N- et hacryl oyl - 4-cyano-3-trifluoronethyl aniline
according to claiml1, wherein nethanol and water are
used at the rates of 5to 7 L and 3 to 5L
respectively, per 1 kg of
4-cycno-3-trifluoronethyl aniline when
4-cyano-3-trifluoronethylaniline is crystallized from

N- ﬁx@@ha@l?fgyﬁoh vephnof 30et hanabrandc Ml &A1 18ne Bt ording to
met hod Tor” produci ng

an¥ OBt ?&ir}{%gw {j‘§¥a@9e 3zt hi £l oL orethyLanikhpeos

ccor |ng ereln a
£ Ly L PhLARy b1 tdredledie
4 - Wcl: gt Ja% Cgrpggﬁglm%h?ﬁihér}ﬁldsﬁg y § e1is
trifluoronethylaniline is crystallized from

N'wﬁéymﬁ¥§¥ba§%{§%ﬁ?eof met hanol and water. 4. The

met hod for producing 23

N- et hacryl oyl - 4-cyano-3-trifl uoronethylaniline

according to any of clains 1 to 3, wherein a reaction

sol vent of 4-cycno-3-trifluoromethylaniline and

nmet hacryl oyl chloride is N, N-dinethyl acetam de. 24
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