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SPECI FI CATI ON | SOCYANATE PRODUCTI ON PROCESS USI NG
COMPCSI TI ON CONTAI NI NG CARBAM C ACI D ESTER AND
AROVATI C HYDROXY COVPOUND, AND 5COMPCSI TI ON FOR
TRANSFER AND STORAGE OF CARBAM C ACI D ESTER Techni cal

Field [0?01] Thg prese%#gggg&mrel at es tgoa
process for producing using a
conmposition containing a carbamc acid ester and an

aromati ¢ hydroxy conpound. Moreover, the present

i nvention relates to a conposition for transf

ISQEERNATE P&@B%HO%PBO&%%? Ui %OMR@SETJQN GONTAINING

conmposi tion. Background Art [0002] 15Carbam c acid

esCARBANICAGKNES) By ANBANROMATICHEPREXY GOMIP QU AND

in applications such as pol yurethane foam surface

G:@MHO@é’ JOBIFQR JMANSFRRIANIS SHQRAGEQF WARBANIC AGID ESTER

industrially extrenely useful. In addition, carbamc

acid esters are also useful as raw materials for

produci ng i socyanates w thout using phosgene. [0003]
TeciHical Rdgldi al producti on of isocyanates mainly uses a

reacti on between an am ne conpound and phosgene
[c00iphosgene nethod”), and nearly the entire anopunt of

i socyanates produced worl dw de is produced using the

PhTagese imMhtioh PSR to 4 PRodRRe JaSHrediEihg ¥ 888yanate using a
nuner ous problens. [0004] 25Firstly, a | arge anount of
comPasilER tohfainlAg b BdrbAntidUcPESEH Bhd a4 8RHRAR hidBRy compound.
Moreover, the present invention relates to a composition for transfer and storage of
carbamic acid ester, containing such a composition.
Background Art
[0002]

Carbamic acid esters (urethanes) are compounds that are widely used in
applications such as polyurethane foam, surface coatings, elastomers, paints and
adhesives, and are industrially extremely useful. In addition, carbamic acid esters
are also useful as raw materials for producing isocyanates without using phosgene.
[0003]

Industrial production of isocyanates mainly uses a reaction between an amine
compound and phosgene (“phosgene method”), and nearly the entire amount of
isocyanates produced worldwide is produced using the phosgene method. However,
the phosgene method has numerous problems.

[0004]
Firstly, a large amount of phosgene is used as a raw material. Phosgene is an

extremely highly toxic substance, its handling requires special precautions to prevent
1
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extrenely highly toxic substance, its handling

requi res special precautions to prevent handlers from
bei ng exposed, and special neasures are also required

to detoxify waste. Secondly, since a | arge anount

et B0k 058D ShovEA S SR M e BB LHEReSo tetonry
requiring a process 5 for detoxifying this hydrogen

Wagle. ori de, since hydrol ysable salts are frequently
contained in the jsocyanates gr%%“ced, in the case of, .. .
us BREONdY ¢ plsat 8siapge AMPRWNta OF JHeNM gCePsiYRe NYHERARM, Shioride is
net hod, there are cases in which they have a .

progieiced @i by-peadust of the phesageamathod.dajadditiondo spqrirag g process
resi stance of pol yurethane products. [0005] 10l n

forcdetoxdgnat this lyfdrogens cchieridesr since haydrolysablensalis fase frequently
process for produci ng i socyanate conpounds that does

comtainedsia thkdsopyanatesnprogucedsis thexiaskaef usieg ispcypasteg produced
for the production of isocyanates w thout using

acqurdingdodhe phosgeare mbthoon thele averpases inowhiol they have & detrimental
acid ester. |socyanates and hydroxy conpounds have

efféstion thevedtinavwasistanee avlthaat eskistance theolyerethane products.
deconposition of carbam c acid esters 15 (see, for

[oopsppl e, Non- Patent Document 1: Berchte der Deutechen
Chem schen Gesel |l schaft, Vol. 3, p. 653, 1870). The

bag{ sohsldération dr iséofactSrs] Héiré aé @0ndd fdirea brddewi fB6 producing
formula: [0006] R(NHCOOR ), -- 3.'"" R(NCOx + X

iso %ﬂ{:aéé é&oﬁﬁ&tfngg%lat FI&Q@ G ?&sﬁﬁi‘%@b@ﬁ@.m@né‘rbr%&%niﬁ‘at has been

resi ng a val ence O represents a

pro{ﬁ%?géf %netﬂ{a q&gl?&ircr)g\réefﬁsc'é%ggﬁ%‘\gitﬁbdt‘?Bfr%sﬁﬁst@ﬁﬁg involves thermal

nt eger o

coRETgrEl 9tEE ok BReF 80 SRR an oy, compounds have
onf DA b BL BRSOl RSB I sERAPAE acid strs
(setet]?gr L;ael%%%r,]tlllgm %Yeent aDcr)]ti:l%]erﬂe lI:t hgpchte der Deutechen Chemischen
Gesellschaft, Vol. 3, p. 653, 1870). The basis reaction thereof is indicated by the
following formula:
{0006]

R(NHCOOR'}, — R(NCO).,( + x R'OH (1)
[0007]
(wherein R represents an organic residue having a valence of x, R' represents a
monovalent organic residue, and x represents an integer of 1 or more).
[0008]

In this manner, although carbamic acid esters are industrially useful compounds,
since carbamic acid esters easily form hydrogen bonds between molecules from

ester groups forming the carbamic acid ester, they frequently have a high melting
2
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2 point. Typically, in the case of using a substance
i ndustrially, operations such as those for
transferring that substance or storing that substance
ina storage tank for a fixed period of tine are

powg\“ ugxl% r}?a:p{a%q]ag &g{nﬁ? 5 s@bg%r g%%rgﬁjsggalﬁrt%gg%tons such as
mq;,@rfsan@!\sfgfnm@gm@n&za@s o8Bl Apfgg o

rior to_ transfer, or the carbam_c S

fixed geted of tigg are Eeuiredns ﬁiebtpafrﬁé%& ﬁoaé“*c acid ester having a
tenperature higher than the neltin 0|nt of

highameling oin; & sekd sarbanyaaviEestamfaf eample, '%P"*Sned or treated with
transferring the solid carbam c ester that has

a \ghicie for procéssinginie the: pellaty ang toe &ke prigr tqqtrmfwe or the carbamic
pellets, there is a need for a conpl ex apparatus t

aceinestee is liqusfied: priovstodransferaby ihesting do anismperature hrgher than the
carbam c acid ester or the need for a process for

mefttiign peinbiofighé lwaramic adid eisterc aHbwever, de ithie cese of Wansfeiring the
a certain range in cases of the risk of clogging of

soliheatbamiiefester ihae has Beepqueatedfwitic theavebicte fon proesssingrinto the
of the carbamc acid ester. On the other hand, in the

peﬁéiéetrféfre i ansdedy for ROcarApleR Epparatus! te eheurel stabledrdrsfen of a fixed
of aliquid by heating, it is necessary to heat to a

antcRiie OF 8hiafnib i23Reesteh 8P td Redt® Fdri &) praveiss foromairitainihg the form of
carbam ¢ acid ester (for exanple, 200C) in

th? ﬂ'ﬂ{: A d°€st f with@V& E':%HE& faRbt @ chsad bPthedfigl BBclogging of the
rans e 0

case ol ding a carbanmi c acid ester

traHQ\%‘? rl:né%ﬁréﬂ/t%ﬂt hﬁ&H?L@ﬂéaneﬁle foRA gﬁ'tﬁé‘%ﬁ)a‘?ﬁ@%csd ester. On the

at cause a decrease In the yield

ol 0, EEEA o o, o it o s
B ke ¥ R R R o o o
S S T Al LR PR Mot
LR R SR ORI R TR W
tenzqgaem[tt%%glg]gngig&ald\;lh@g(d% Pea%ﬂ%éq %all\)lf- g&curRthat cau&e a aecrease in the
yield of the carbamic acid ester. Examples of such side reactions may include the
reactions of the following formulas (2) and (3) that occur due to isocyanate formed by
the occurrence of a thermal decomposition reaction of carbamic acid ester as shown
in formula (1) above, and the thermal denaturation reaction of carbamic acid ester as
shown in the following formula (4) (see Non-Patent Document 1 and Non-Patent

Document 2 ).

[0009]

R—N=C=0 + O=(C=N—R —— R—N=C=N—R + CO; (2)
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+ R-0-COR (4) [0010] (wherein each of R and R
i ndependently represents an organic group such as a
5al i phatic group or alicyclic group). These si de

reactions not only legad to a decrease in the yield of
carbanni c acid esRer UR in the case of handling
cag bpmipe-cach d—estery i particular, there nay al so be
precipitation of oCc solids resulting in
cl ogging of transfer §ines or ggrumul ation in storage
tanks. 10[ 0011] Several nethods have been proposed to
sol vg, §hese probl ensg Patent ,pdEugent 1 disd oses
a RethOdof-® st F+RAgCoN—Rr arrsPoRTHrfalofati & Reaheme (4)
(carbam c acid ester equivalent to the product of a
[OOri@hct i on between an aromatic i socyanate and a hydroxy
conmpound) in the presence of an organic solvent. 15
(whreimoeath ohiRs andt Rohdependantlycreprésents ep organigsgroup such as a
from1l to 10 tines the weight, based on the aromatic
aliphatit fyrowg ocdlioyoliogmap).c sol vent that is inert with
respect to the urethane and the isocyanate
COThesd eitei regictiohs hétt only Gddibttea dedrddsesn ithe lyisdd oficarbamic acid
decrease in the urethane cannot be inhibited, and a

este” b irtife Wakse Of haha SmiHEia @sterk ipparticllar dhereanay also be
are produced. 20[ 001 In addition, Patent

pr f15R of Bo?h%?ilc%%ﬁés ?eéfﬂ’tidbgiﬁdr_cgjgiﬁd Bf irﬁﬂsféﬂliﬁél@(ﬁfaédd&mulation

uret hane solution by using 1, I'oxane as a sol vent

in ét&lrag‘éitﬁﬁ@."i ng the urethane. However, in this nethod,
sinCe an equi val ent anount (for exanple, 20 tinmes the
[oo\qﬁLght) of 1, 4-di oxane nmust be used with respect to
t urethane, this nmethod had 4 the problem of

{ ﬁ %ll\ﬁéri@rﬂwg'#gqa% e 585 SoroBod diftodoNthizsE prbfbmacy of

Patent Document 1 discloses a method for storing or transporting aromatic
urethane (carbamic acid ester equivalent to the product of a reaction between an
aromatic isocyanate and a hydroxy compound) in the presence of an organic solvent.
Although this method is characterized by the use of from 1 to 10 times the weight,
based on the aromatic urethane, of an organic solvent that is inert with respect to the
urethane and the isocyanate corresponding to that urethane, in this method, a
decrease in the urethane cannot be inhibited, and a large amount_of substances
having unknown structures are produced.
[0012]

In addition, Patent Document 2 discloses a method fpr storing an aromatic
urethane solution by using 1,4-dioxane as a solvent fdr dissolving the urethane.
However, in this method, since an equivalent amount (for example, 20 times the

weight) of 1,4-dioxane must be used with respect to the urethane, this method had
4
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In this manner, nethods used to transfer or store
carbam c acid esters w thout causing denaturation
thereof still have problens renmaining. [0013] 50n the
ot her hand, various processes have been proposed thus

far for the productjon of .carbam c acid este
thereblem akyeeulingn 8 decraasein e pomacsiciefcy it fie wethape-
al i phatic diurethane and ./ or élic folic iur.ethaJ1e nd ithout
/" sy thig MRBET, cpig® HEEd 4n UBRAET oT 1o CARAITIC AL EsfErs withou
pol yuret hane are obtai ned by reacting an aliphatic
caysingrdenaturationtaergalistil haveproplams ©MAINIREry 10 di ami ne
and For aliphatic primary polyamne and / or alicyclic
[00d8] mary pol yani ne with 0-al kyl carbamate in the
presence of an alcohol and in the presence or absence
of Om thet ethesthamd, VeOous peomsses haveabeen eropnsedcthuppiar for the
group: carbamate: alcohol of 1: 0.8 to 10: 0.25 to 50,
prdductioweficarpamicracid egierbe anmoni a forned as necessary.
[0014] 15In addition, according to Patent Docunent 4,
anAstardirdj tortht ieseriptivh of Pateat Pbcyroepid carmaliphatic diurethane and
produced by reacting an aromatic primry am ne and /
/ oPEliGYCRIBiUréthané BREY dpeliphatiopolyirethehesand ! onaliyotic polyurethane
the "presence or absence of a catalyst and in the
ard oBEARSE LY 1SRG Cén QlipHaka phiftarp! disirle andfoomalicyclic primary
aryl diuréthane and / or aryl polyurethane foll owed by

diagﬁﬂag}éhag &'&ﬁpﬁéﬂ@ﬂirﬁam&?ﬂnﬁh& dIRERSSAlicyclicifim@d/ golyamine with

publ i cations co In descriptions relating to

O-%lgflgeé@ﬂrﬁﬂ@?ﬁ itﬁe“fvi‘e%@n@é of'bf %Iéﬁ?ﬁhén@ in HeAPleBEn&Y oRabsence of a

-containi ng corrlpoun such as N-substituted
caALSLTH5 200 ot sr SRR e gt ool f 102
o TRIE25H5 B oy B Yt o o Pttt
loqgoéjumsnt 7, Patent Docunent 8 and Patent Docunment 9).

ent Docunent 10 describes a process for producing

al IIrﬁJ ggfiiltignf) égégrldilnj'lrgettohlggt%nt Document 4, an aryt diurethane and / or aryl

polyurethane is produced by reacting an aromatic primary amine and / or aromatic
primary polyamine with O-alkylcarbamate in the presence or absence of a catalyst
and in the presence or absence of urea and alcohol to form an aryl diurethane and /
or aryl polyurethane followed by removing the ammonia formed as necessary.

[0015]

Other publications contain descriptions relating to partial substitution of urea

~and / or diamine by a carbonyl-containing compound such as N-substituted

carbamate and/or dialkyl carbonate, or mono-substituted urea, di-substituted urea,
mono-substituted polyurea or di-substituted polyurea (see Patent Document 5,
Patent Document 6, Patent Document 7, Patent Document 8 and Patent Document

g). Patent Document 10 describes a process for producing aliphatic O-arylurethane
5
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5 by reacting a (cyclic) aliphatic polyamne with
urea and an aronmati c hydroxy conpound. [0016] In
addi tion, according to Patent Docunent 11, a process
is disclosed for 5 producing a carbam c acid ester

from.an am ne.co und and di.net hyl carbgnat Thi S
Yo FEREGEE. f olIES) 2R RHA e POBRTUT VIR JTRP nabhy i1 arommBtic hydroxy
carbogate in the presence of Lewis acid catalyst,
COMPRYNCt i t ani um zi rconi um catal yst or al kal i ne
catal yst and the like. [0017] In this manner, although
0QHi ous net hods are known for produci ng carbannic 10
acid esters, at the time of using these carbam c acjd
esteradditiors pascerdipg tos Fatenti Peaumept dc & B9GRSS: isedisclosed for
carbam c acid ester froma mxture containing the
predudingrbcatbzniceasié estardmro e avdsr epmpound ﬁﬂgmethvl carbonate.
met hods. Several mnethods have been disclosed for
Thissporcess repatsabarineasinpaindeard diraethpl| carberatein the presence of
Docunent 12 di scl oses a nethod distilling one or nore
Lewipasid ahatalysiy leati Aitasium zirbenipmesatalyst erfalkalinevcatalystiangl the like.
poi nt al cohol having an al kyl group having 1 to 6
[0@Hrbon atonms or an alicyclic hydrocarbon group having
5 or 6 carbon atons. However, this nmethod al so had the
pr ok |thi® ManAGY, iatth6udls variees niethods iang khowhhfer producing carbamic
distillation apparatus. 20[0019] I n addition,

acipbiRls, [ aNEBRle dBusiRg ehedesabalid Beld éxer, @nsepdratidn iserequired
separation of an unreacted am ne conpound and al cohol

for21 fetd\vering e hﬂfba’rﬁi@ ol btk ifdAs abmid@eddntdinitg ke etbamic acid

Cl ester a an am ne COITpOUﬂd. However, since a

esﬁ%ﬁé@@%ﬁ@rﬁg? Q0 e @Q%ba@&e@? Hietﬁédseﬁa\ie;been disclosed

tom o il lI"ation col um 25duri ng

for 3Bk ot A ey o et orat ) on 1 eact i on

jke that descri bed above may occur according to this
ol y g

hod 6
Patent Document 12 discloses a method distilling one or more types of

diurethanes in the presence of a low boiling point alcohol having an alkyl group
having 1 to 6 carboh atoms or an alicyclic hydrocarbon group having 5 or 6 carbon
atoms. However, this method also had the problem of solid substances remaining in
the distillation apparatus.

[0019]

In addition, Patent Document 13 describes a method for distillative separation

‘of an unreacted amine compound and alcohol from a reaction liquid obtained by

reacting a carbonic acid ester and an amine compound. However, since a solution
mainly containing carbamic acid ester is heated in the bottom of a distillation column
during the time the distillative separation operation is being carried out, a thermal

denaturation reaction like that described above may occur according to this method
6
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as well, thereby preventing the obtaining of an
adequate recovery rate. In addition, Patent Docunent
14 descri bes a process for producing isocyanate by
thernal deconposition of a carbanic acid ester after

as al] &%rs ”ta%%%hfed#f%ﬁ?bt%ﬁrﬁrﬁq? 8 36pfu R irBboybhy 487" W Haditon,
t he carbam c acdeter

It
Paip (SPFATS e 16 HESTBRE | SPTOPRRSS T BT (PeFEndtE by thermal
dedsmassitort pf aaroRmie # .%ﬁer@%'h%\%ﬂ‘?@”%m*ﬂ%t i s Egtbiic acid

10C | ower than the carbam c acid ester %
estar byireneting/a diamine and disethit errgonatenc i this P&%‘P&én?l?hwgh the
acid ester is heated in the bottomof a disti]lati
carbatmigracidresterds dsolateddiyrdstilladive purifeatiane this 915%%%'@ Mtflcaﬂon is

net hod, the recovery rate cannot be said 10 to be
prefietablyacarriefl an@di the presencenokandngrtsolveat hawiegra boiling point at
separating carbamc acid esters froma m xture
leasb1 @A lover than ther deabamicoadidl estsr.er Inghisdlistiliative puriicgaion method,
still have problens remaining. [0021] 150n the other

sinbanite cafbEntiu ot bbledss heateddache (hottons etiafdistilitionl ¢oiunen in the
i socyanates by using a carbamc acid ester as a raw

safiBirRanridr asheqirdviogsly ddsbebett awthed,ithe refovesy eate cannot be said
Docunent 3, an aliphatic diurethane and / or alicyclic

tolS’sTI-HB &jpee and / or aliphatic polyurethane and / or

icyclic polyurethane are obtained by reacting an

[0 O?B] phatic primary diamne and / or alicyclic primry
di annine and / or aliphatic primary pol yam ne and /

?Llfkﬁlgﬁéﬁﬁérpﬁiégﬁédé R & ézﬁr?ﬁ\g"g&ﬁ&a%lé”dﬂd e3cPAIRNE a mixture

€ presence an al in the presence or

on 5. P APAG e Plodl e At g

00%8 0.25 to 50, followed by renoving the amoni a
[ }rred as necessary. The resulting diurethane and / or

polc%urheé hoqner %%rr]ldb%aﬁgﬂg er'rnte OIodtso h%\r}g edr %?gr?&s@dn%r producing
isocyanates by using a carbamic acid éster as a raw material.
According to the description of Patent Document 3, an aliphatic diurethane and
/ or alicyclic diurethane and / or aliphatic polyurethane and / or alicyclic polyurethane
are obtained by reacting an aliphatic primary diamine and / or alicyclic primary
diamine and / or aliphatic primary polyamine and / or alicyclic primary polyamine with
O-alkylcarbamate in the presence of an aicohol and in the presence or absence of a
catalyst at from 160 to 300°C at a ratio of amine NH; group: carbamate: alcohol of 1:
0.8 to 10: 0.25 to 50, followed by removing the ammonia formed as necessary. The
resulting diurethane and / or polyurethane can be converted to the corresponding
diisocyanate and / or highly functional polyisocyanate as necessary. Detailed

reaction conditions with respect to thermal decomposition are not described in this
7
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25 diisocyanate and / or highly functiona
pol yi socyanate as necessary. Detailed reaction
conditions with respect to thermal deconposition are
not described in this 7 publication. [0022]
Gf rdlng to Patent Docunent 4, an aromatic
pu 8Eyanate and / or polyisocyanate are produced by
(ng through the following two steps. In the first 5
[Odiﬁi an aromatic primary amne and / or aronmatic

pri_mar olyamne are reacted wth a arbamaeln
thé\cs&é@'&qa@ Fatale QXRGUTAN 4 4c A28 95&%&% qi ﬁ°F¥?é’ae ahd / or
resence or absence of urea and alc & fo forma

pOElsppy@naie &re peduged by geingrthrough the ollawing twe HeRed iy the first

renovi ng the anmoni a formed as necessary. In the

stepe @@naromalis, primaryr amine and < d&y@fﬁma@canrunawaolﬁamm ale reacted
pol yi socyanate are obtained by thermal 10

with d2-allfybsirbaroatedn thia eressericedinahsenas of acatalyst-and in the presence
pol yur et hane. Several nethods are known for

or Bbsericegpfaurea mandspicotdil hg faraoay and Wiurethdngl anshioor @yl polyurethane
t hermal deconposition of a (cyclic) aliphatic, and

folipavetii ly Fembying therwimmonianformed enpecesdad). ulre thasecorthdtep, an
al t hough these nmethods may include nethods carried out

ardriatit gste9andtePansd e ar a@rohiatib pelyisecydnate sredobteireddby thermal
carried out in a 15 |liquid phase under conparatively

deé@ﬁpé@fﬁ}eéﬁmraeymmnétﬁamd SOyl poNalrethane. cases in

whi ch the reaction nmixture forns precipitates,
POk 1Rak 2L kndWA RIrCtoMIY S ddrieBBordiAg tis@yanate and

&
vesse ﬁH recovery apparatus due to the occurrence of

alcghgﬁg%qﬁé@aﬁl Fectn ﬁﬁﬁfsbrnpggrg @EEIYcﬁ »ali Em@x rpgh l|Jccullanr!qy aromatic
mo'flﬁ ﬁi}ﬁée%ﬁg a%&fettﬁdgﬁ%?\gﬁﬁ%lﬁﬂ&%h%e&% ggetg %éii}]cllfde methods
e, L AR G B PP ot

'lﬁtﬁaﬁm pler goRbAe b Ep R hets ﬁ?ﬁpg'gﬁ i'@?sﬁe%fnc% there are cases

uret hanes 0024] Mor.e speci f]
el 150U TBea ook careopgates, RRIRTRYE gsubstances and

occlusions in the reaction vessel and recovery apparatus due to the occurrence of
side reactions as described above, for example, economic efficiency is poor in the
case of producing isocyanates over a long period of time.

[0023]

Thus, chemical methods such as the use of a special catalyst (see Patent
Document 15 and Patent Document 16) or a catalyst in combination with an inert
solvent (see Patent Document 17) have been disclosed to improve yield during
thermal decomposition of urethanes.

[0024]

More specifically, Patent Document 18 describes a process for producing
8
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hexanet hyl ene dii socyanate conprising thernal

deconposi tion of hexanet hyl ene di et hyl urethane in the
presence of dibenzyl toluene used as a solvent, and in
the presence of a catalyst m xture containing nethyl

he%&h%@?%%é!r &%%g%?a{g g?cgi} F rggr% !gg%r:nﬁ% td q!i%lg?lnﬁoé&foa\e gP %&Sﬁ\’ethylene
ekt SaTaiNas, NcHHe] PieEatsoRt HberaNLIGHRS ied 3875 Sglvefihcand in the

sol vent and catalyst m xture, it is not possible to.. .
presenes of i salalysh sixtere ceniaining ynethyk ﬁﬂ'lge"&ﬁks@ e argpdighenyl tin
_According to the nethod described in Patent DOCUW?Q} ,
dichipridgr et"?%@l%aﬁ"ﬁé theredsi N9 ¢riailad siesaription, provided regarding

i socyanate and an al cohol in a carbon-pontainin%
pradugtion oé thebstarting pemponents @r dsealien, \pirificatipraagvelupiary recovery
according to Patent Document 20, hexamet hyl ene di al kyl .
of dhetsolvent cand lwatalgstompdured it ris anaf apessile ploagsses e economic
tenperature in excess of 300C in the presence or
efficlenen obthid peocges.- per neabl e packagi ng materi al conposed
of , for exanple, carbon, copper, bronze, steel, zinc,
[poRB) al um num titanium chromum cobalt or quartz to
f orm hexannet hyl ene dii socyanate. According to the
deagkbidingto fe Mrtifod dBSeribednin Rétent Dbcnmened9, usethane can be
carried out in the presence of a hydrogen halide and /

eadily dvchnsiedhe! drfRoepatitite bV alcohblliha BaMbBALONtaining fluidized
unabl e t'o achi eve a hexamet hyl ene dii socyanate yield
fwithoGtOUsiig’ & catBiyst.| SiP@@aliRR, [dteoffis® BOPatdn®"Document 20,

begrvggﬁcﬁtsﬁglﬁg ga?%lalgﬁ y lrrgbon ed resulting in the 20

he&%?ﬁ(ie‘ﬁ% ﬂfallléﬁ %Eﬂf&ﬁeb?ﬁgfbe -E*églérirngﬁgé& hR'a %a;/seous phase at a

pur rcati on exanne ene Ocyanate
f 3 e S e HERELof  Bomeav
oo RGN Bl AR, 0 o B SO B2 g e, 2
o e S e oD Bl e Phdoranat

and. at a conparatively |ow tenpe e. The . . .
ACBRISING oS RO BALERD BBPBBY o fht B RRQCERS 5 fB[Tied out in the

are renpved fromthe boiling reaction mxture b .
presesce | ofagi kirdregen diedide andid R Biyeegp e'P%J'dSyd‘P'P%i)ét iHayegver, this

condensation. A nethod is described in a generic form

~ mathod munableltp achiens adchaxasethylene sliseeyanate vield of 8% or more.

to renove by-products 5 forned during thernmal o
Thiteisomexzsise i the .detomposiionprogticts yarprpaitiatys rehondpd resuliing in the

renoved fromthe bottom of the reaction vessel, the
forptatibh e mf Wutdthaes ppotdd. o t Tleus; asurtheT gualinificatiom tof thexamethylene

walls of the reacti on vessel as...p.r:...e.vi.ous'.y descri-bed - e s

disyahate bpakbtillagorP fsoldopivedj tihd rikispfeejuently lresgitd &r an increase in
operation is unresolved. In addition, there is no

yielteRegl ption regarding the industrial use of the
renoved residue (containing a large 10 anount of

[ooigf ul conmponents).
Moreover, Patent Document 21 discloses that a monocarbamate can be

decomposed at a satisfactory yield without using a solvent in the presence or

absence of a catalyst and / or stabilizer advantageously under reduced pressure and
9
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[ 0027] ' According to the description of Patent
Docunent 22, thermal deconposition of an aliphatic,
alicyclic or aromatic polycarbamate is carried at from
150 to 350C and from0.001 to 20 bar in the presence

an i sol vent d i resence or nce

at §cofreraliie B (ERarARrG. abundeRmBRRtaT, PRGBS (R eapyanate
chl oride, organic, acid ch|oride, alkylat ng, a ﬁ P

and ApaRoh afenraimgvsd; Ham the: peling deactian mbaue;RY Blistiiation and are
removed continuously fromthe reaction vessel together

captpred separatelychy Bactidnal cpofensalipnexAmethod i described in a generic
correspondi ng anpunt of fresh solvent or recovered

formoforepartinlly agmeuingi el reamtionsmixturs in LRIk agwoye by-products
this method is that, for exanple, a decrease in 20 the

formpd ciawing rtbe:ymaa|d¢comppeltrpns o&'buﬁaaltélougb byspraddcts santhe removed
use of a refluxing solvent, and what is nore, a |large

fromnthen botbddmeofe thgy re‘actioaqvéssebl,thérmbbl&fmgviﬂhs&spbot fo the case of
recovering the solvent, for exanple. Mreover, the

adfaring fodhy wadle if théegacttion wessklias preliatusly elesordead témains, and the
reaction conditions, and the deconposition products

probsiem Réthcerpast l@aibﬂg-teﬂnm opéfitionds  unrésolah urih aekdition, there is no
residue is large relative to the anount of

deélﬁ Y68 6y AAHgEtheSintastERM usé DE tRE YerBled SediBge F66HTAIMINY a large
efficiency and reliability as an industrial nethod

amdUS Usefut @ ,,&,Q,ggggs Pat ent Docunent 23 descri bes
one met hod P conti nuous thermal deconposition of a
[002(;.1{ bamat e, such as an alicyclic diurethane
- (et hoxycar bonyl anni no) - 1- (et hoxycar bonyl am nonet hyl )

g Nt 9 Mo e opgiion o
o o4 e A g
v 58 2 i B B A s
e e G R SR e e

sol vent. 10 cont ai ni ng by- products and cat al i S
chlamtieb alsylatiagt agand dor [asgarj¢” tin chioride. 4eByPrody fefmed can be
Pat ent Docunent 24 relates to a circulation nethod f
removedeantiguously. from) thel repetian vessel ogethes xih the reaction solutlon for
converting a correspondi ng diam ne to diurethane
examplepandiatopriespomding dewsmp of fresho solvent ori recoveret solyent is added
This nethod 15 m nim zes the decrease in yield by
simuttanecudhat iAndisateantage wf thik rmoethad us dhétafer example, a decrease in
deconposition step to an urethanation step follow ng

therm@éltmﬁe vield of bolpisokyaridite weedrscse td e ase oilaa’rdﬂaxmg solvent

-be--rectrecul-at-ed--ar-e-remved-by--separ-ati+ on-by--

andlivhibt Isl hBee, & g ameulf ollémir Pﬁr@teqmear imdluelirsty thab eori racovenng
this case, unwanted residue forns In the form of

the BRIV 1B BLAADR. \MMArso@éH tH”eOMIai‘ir iageht/thaPl¥ dd is %Iatlle under

poi nt ‘component s, i ncl udi ng |urethane are renoved
f

o 3o, 4, s . 1
d g

addlﬁorfetﬂ@ua:’rgggllrm]tlcgfj('r) '@%ﬁﬁ?é .fe?éiw h?ﬁéao ?’S’PQ%’ %ggfo%}&%yanate

forfiE, T oftss é@%ﬁ'&’%@é"‘r@ P SpBbi A AT mdustial

&]SOC anate groups formed in useful 25 products react
me ursgg?tdual uret hane groups, frequently resulting in
the formation of 10
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conparatively high nol ecul ar wei ght by-products that

cause a reduction in yield. 11 [0030] I n

addition, according to the description of Patent

Docunent 25, a nethod is disclosed whereby unwant ed

%é-products are partially renoved prior to carrying
[0088} "t her rmal deconposition of polyurethane The

di sadvant age of .t d i s that e |eI

Balpa Pt 0% dEScibess e omelsiRy ciok: RATLTHRS gthermal
cont ai ned in the partially renoved b products
degapesitan  sphcea polcakamat ecorrﬁ'é‘ﬂhds ¥orﬁf‘and"'|5m'é’re diyrethane
the reaction vessel as a result of heatin .
-(@mowwb@mdammmﬁqﬂgoxmam@yla@aeemsﬂlv{)ehgért"wqﬂmfe&cmhexa"e

being di scharged fromthe reaction vessel, |ong-t

suppiiedi along she rnestsusiace of @ fubiudarn neaction yessal in a hqm@ form in the
has been descri bed above, processes for producing

presence ahathigh beiling point iseivent.acThis mataed has thedisadvantages of low
mat eri al s have nunerous problens to be solved and have

yielde inti doweselactivityr duririgz production dPa deycliCo eliphatic diisocyanate. In
Japanese Patent Application Laid-open No. 859-48452

addifiblat thete Ronordestrigtion dhpavatinudia methotbptéampanying recovery of
Lai d- open No. 2004-262831 Patent Docunent 3: U. S.

rebidmdedt oNoparfidfly Sdscdinicseld Raehamate, 4and). fostimiatmeniNoof solvent
4290970 Patent Docunent 5: U S. Patent No. 4388238)

comainfiy biPPFoHIRE afd calalyst $EIEAG méRiaieant Docunent 7:
u. S 44 110 Patent Document 8: U.S. 4596678 Pat ent

{Odég?ument 9: U S. 4596679

The description of Patent Document 24 relates fo a circulation method for
producing (cyclic) aliphatic diisocyanate by converting a corresponding diamine to
diurethane foliowed by thermal decomposition of this urethane. This method
minimizes the decrease in yield by recircuiating the product from a urethane
decomposition step to an urethanation step following reaction with alcohol.
By-products that are unable to be recirculated are removed by separation by distilling
a mixture of urethanation products, and in this case, unwanted residue forms in the
form of bottom products while all comparatively low boiling point components,
including diurethane, are removed from the top of the column. This method,
however has a disadvantage of using a large amount of energy. This is because all
diurethane is required to be evaporated in the presence of a catalyst, and this
diurethane must be evaporated at a temperature level within the range of the
decomposition temperature of urethane. Isocyanate groups formed in useful
products react with residual urethane groups, frequently resulting in the formation of

comparatively high molecular weight by-products that cause a reduction in yield.
11
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Pat ent Docunent 10: European Patent Lai d-open No.
0320235 Patent Docunent 11: U S. Patent No. 4395565
25Pat ent Document 12 : Japanese Patent Application
Lai d- open No. H10- 87598 Patent Docunment 13 : Japanese
Pat ent Application Laid-open No. 2001-48839 12 Patent
[Oql%g ument 14 : Japanese Patent Appl i cation Lai d-open
564- 85956 Patent Doc t ent .
264 2diPR. SO BIBIRIE depoTBtian op ANt RSNl R @ method is
Pat ent Docunent 17: U.S. Patent No. 081472 Pat ent
disolinsedvhereBy upwentadhby-prodysts arppaigl lpéﬁ'BﬂYengE?fn@n‘r‘aW'"g out
19: U. S. Patent No. 4482499 Patent Docunent 20:
themenad decowpositiarsabeo!parethaneno diwclisadvantagept th’§t"éﬁ‘!‘°ﬂk&$ that the
4386033 Pat ent Docunment 22: U.S. Patent No. 4388246
yiekD RétisonyaBeteutdecreasss as. 3.result ohtpokairethane Swinggegtained in the
Docunent 24: European Patent No. 0355443 Pat ent
paftiatiy mrentovad by-paydantss e IPadditionNsince3goipmerinempaunds form and
Docunent 1: Berchte der Deutechen Chem schen
adRereld thehebbtion/obssel asma 6&stult dfafentingNefrbyParodncts remaining in the

Docunent 2 : Journal of American Chem cal Society,
readion 9dsseb. without being discharged from the reaction vessel, long-term,
continuous operation is difficult.
[0031}

As has been described above, processes for producing isocyanates using
carbamic acid esters as raw materials have numerous problems to be solved and
have yet to be industrialized.

Patent Document 1 : Japanese Patent Application Laid-open No. §59-48452

Patent Document 2 : Japanese Patent Application Laid-open No. 2004-262831

Patent Document 3 : U.S. Patent No. 4497963

Patent Document 4 : U.S. Patent No. 4290870

Patent Document 5 : U.S. Patent No. 4388238)

Patent Document 6 : U.S. 4430505)

Patent Document 7 : U.S. 4480110

Patent Document 8 : U.S. 4596678

Patent Document 9 : U.S. 4586679

Patent Document 10 : European Patent Laid-open No. 0320235

Patent Document 11 : U.S. Patent No. 4395565

Patent Document 12 : Japanese Patent Application Laid-open No.H10-87598

patent Document 13 : Japanese Patent Application Laid-open No. 2001-48839
12
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2138, 1959 Disclosure of Invention Problens to be
Sol ved by the Invention [0032] 20An object of the
present invention is to provide an isocyanate
production process, which is free of the various

prabl ens found in the pri art, that uses a

P Bt Bosie0nt&; rivryiesediat Bt Anpdgion Ca:iben No. Sp4-85056
argnatic hydroxy,c ound, . and rbam c acid ester
coﬁﬁ@tﬁoﬁﬁmﬁ ¥'{’E %‘f%‘?@f‘h@oo@@gpi ng carbamic acid
ester. Means for Solving the Problens 25 [ 0033]
ThBatend Pocumeny 16 o P+ PHentNa R4 ext ensi ve studies
on_t he above-nmentioned 13 t]qﬁrobl ens, the inventors of
t heatané Besument dht Uob PateRbNedi814décyanat e can be
produced in good yield by an i socyanate production

pr Batest Dosumenhil § ¢ UshdeatentNet 42R8at uses a
conmposition containing a carbannic acid ester and a
spBatent Boaument 18 : blGirkRatentoptAi2499t her eby | eading to
conpl etion of the present invention. In 5 addition,

t hRatemt Bocomenb20 t bleS Patepiiio 46/484660n al so found t hat
the carbam c acid ester conposition containing the

caPhtent Dosament21 eU. SuRhateeNe p4886I036 ar onat i ¢ hydr oxy
conmpound is preferable as a conposition for

t r pafEne Docitenf 23t DIS.Ratent 64 388246d ester, thereby
| eading to conpletion of the present invention. [0034]

Patent Document 23 : U.S. Patent No. 4692550

Patent Document 24 : European Patent No. 0355443

Patent Document 25 ; Japanese Patent No. 3382289

Non-Patent Document 1: Berchte der Deutechen Chemischen Gesellschaft, Vol.
3, p. 653, 1870

Non-Patent Document 2 : Journal of American Chemical Society, Vol. 81, p.
2138, 1959
Disclosure of Invention

Problems to be Solved by the Invention
[0032]

An object of the present invention is to provide an isocyahate production
process, which is free of the various problems found in the prior art, that uses a
composition containing a carbamic acid ester and an aromatic hydroxy compound,
and a carbamic acid ester composition for transferring or storing carbamic acid ester.

Means for Solving the Problems
[0033]

Therefore, as a result of conducting extensive studies on the above-mentioned
13
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10Namel y, according to the first aspect of the present
i nvention, there are provided: [1l] a process for
produci nhg an i socyanate using a conposition containing
a carbam c acid ester and an aromatic hydroxy

ound, . the, progess conmprisin e .
proBRER B INMEIE oMo breyest: PReerC R 4% sggyanate can be
ich a thermal deconposition 15 .reaction of th .
proflcgain ot yiody t RgBrainate Ploduttiph &reseye, dioteinitasepoiic stes
of nole of an  ester qgroup consti.tuti he car bam :
thabuses @ FRMPPStgR CORIANIAE SACAIRIIR AR FtSt 31 8 ShecHigearomatic
aromati ¢ hydroxy conmpound is defined as B, then a .
hydraxy sopwpoundo thereby Weading 0 campietion of &9 (Presens igyention.  In
mel ting point of the carbanmic acid ester is 200C or ) .
additinsrthe dnventors atthe REesest irvention aise fevrd thatthe ¢arbamic acid
conpound is 190C or lower, [2] the process according .
esten compesition, containiian the maybamice acid psien s thy specific aromatic
process conprising the followng steps (1), (3), (4) .
hydzoxy ¢ampound is preferable asarpomposition For transferving gr stasing carbamic
(2), (3), (4) and (5): step (1): reacting an
acidestes, therghyueatinmth cdrapletiobofithe presentdaventiono as to 25
obtain a m xture containing a carbamc acid ester, an
[p034rohol and a carbonic acid ester; 14 step (2):
reacting an am ne conpound, an urea and an al cohol so

asNamefPtadddrding tot Ui MENhEPELtnef 2he  prebenti inveatich, there are

ester, an al cohol and a urea conpound; step (3):
proYRedr ati ng the al cohol and the carbonic acid ester or

the urea contained in the m xture by using the m xture

[1] g‘(})rﬁéé‘s& df()iérd?fuc i {séi):%é’dﬁetlﬁﬁlgaé egmbbsition *&Sﬁfaﬂiﬁ% Iilec:arbamic

npoun as t a conpdsition containing
: ' [ N:1r { i ; f
aci st By 8 HoFRHE RSy AmASRTE G précisR SeraiRy B step o
. [ Wl t o) ' [ "
varfyflinb e, shrdhostBh. 6 3 a6t véssehRE Woith ¥ thSfha fhcompositon
tFe i spcya te.usLag the conposition transferred in
reag '%ofﬁ‘f, ig Y, ESISF 8BRS according to item [2],
wherein a _normal boili oi nt of the aropat.ic hydroxy. .
CoNBBARIWHENI TR G IS 8 oy ot 9iotio: PShking 1 S&banic acid
conpound represented hy havi a structure in .
estenie Aofiner) ABohonnd e el b oARITERd Aoy Gagapound is
ester group of the carbam c acid ester (wherein R
definggrassBrthen avatio iof B tgrvigwithiniagangsetiemt®1 3% 58xy gen
at om ,
a melting point of the carbamic acid ester is 200°C or lower, and
a melting point of the aromatic hydroxy compound is 190°C or lower,
[2] the process according to item [1], wherein isocyanate is produced by a process
comprising the following steps (1), (3), (4) and (5), or a process comprising the'
following steps (2), (3), (4) and (5):
step (1): reacting an amine compound and the carbonic acid ester so as to

obtain a mixture containing a carbamic acid ester, an alcohol and a carbonic acid

ester;
14
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15 [4] the process according to item[3], wherein a
normal boiling point of the aromatic hydroxy conpound
is higher than a nornal boiling point of a conpound
represented by ROCOOR having a structure in which an

CHLR RS A MR B v
P 3R SR oo}, o BRAOSEeA A L cBomon

[4], wherein the step (3) IS a ep_ip which.th
coftsPs i(B) cheRasAing Ah gal?‘%h?' C%Hq)ih? ccaJE?Uce§?'gre§ﬁB qrhihe urea
aromat i c hydroxy conpound i s obtai ned gr om a 'xtH
coptpineddn e Mmixtere by wsnasthe gnixiure o siepe(13 08 ﬁt%@ &R
aromati c hydroxy conpound by separating the al cohol, .
hyanody Cemposnd se as taa:ggﬂam;a spmposities qanisining 4he caghamic acid ester
process according to item[5], wherein the step (3) is
and the aponeatio hysioxyucompoundi stil | ati on col utm, in which
the conposition containing the carbam c acid ester and
15 stephf) atransfeiringhihereompasitigroabidines iotstep (3)dinfa figyid state to a
bottom of the distillation colunmn by supplying the
reaotivh weeselfin Whictsstep (§)1is carrigcheutsarg (2) to the
distillation colum in a formof a mxture with the
ar efey (6% produciny tssispoyarthte asihgrthe cumposition itranaferreiddh step (4),
and the carbonic acid ester or the urea froma top of
[3]t Ae PPbLEE3. aceoldifg tdRer [2F SiferaihCPhoindl boilingt suin ¢fithe aromatic
wherein the stepEzS) Is a step in which a mxture

hygn%g?i/c%ﬁfrbo%d% PRgrr ithgh 8l dorRial BoiliRg poftt dbfa édiAp&irtPREPresented

a portion of the carbonic acid ester or the

byﬁ@ﬁ.ﬁd‘@% t@.ﬁutgﬂhﬂ‘é W whigh d ;g#@ﬂ? afohh iLadddPtosRORdndlituting the

IS mXxe e aronmatic oxy conpound to obtain

rtﬁﬂ @romatic
I

| es@eé[gﬁ%égﬂ?é?g%b%ﬁgc %ﬁfobgéugf (%ér?gfﬁi r%@réérencshﬁn Wil# gtup and O

m Xt ur process
according to item{7], wherein the step (3) is a step
re&’ﬁ?‘?’ri‘tg&ng{ﬁyg\eﬂ agorﬂf’sti Ilation columm, and further

conprises the fallow.n eps (3-1) an £ 2) . . .

(41c BB rr3Ssts. aSaping o 4SHa Hhereincd boel Polid)point of fhe aromatic
the ste 2). to.the distillation.,colum, .an _al coho

hygey /co Pogn@d‘ﬁ ighes than @ naseal bajing poit of %%?’HBW"OI represented
recovered froma top of the colum, and a mxture

by REACROR Hgvinae siaaiiva b Wiaieh 28d@ Growih eonstiuing the ster aroup of
15 or the carbonic acid ester or the urea bein%

the catbastie @cid esten (WheneinRofepresents BDrafkyl gigup and Qtregpresents an
(3-2): supplying the m xture of the step (3-1) to the

oxygert alomjtis bonded thraugmazarlonyl gfoup, i xture with the
aromati ¢ hydroxy conpound, the alcohol and / or the _

[5]c athb grrocesac accardingr tooiternHd], wkeretnethegstep @) ds @dstepdmwhich the
the top of the colum, and the 20 conposition

cofipokiionidoatdihing dhe barbansic acidlestet and ainel atdmatio bydroky compound
hydr oxy compound bei ng recovered fromthe bottom of

is OBkt WoMh al RlixthReoP s asigtuss @B 1the gep ¢1) benhd Zlep (2) and the
further conprising a step in which the carbonic acid

arcg@éﬁ h?dro&g BoMipBand ab?%"e”p‘é?éiidfgrthé Rficdriof Bnd Me tarboflesasid ester or

e carbonic acid’ester of the step (1) or the urea
th Eetahe step (2), 25 [10] the process according to item
fﬁ "wherein the step (4) is carried out at 180C or

(6] A& proddis according to item [5), wherein the step (3) is a step carried out in a

distillation column, in which the composition containing the carbamic acid ester and
15
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[11] the process according to item[2], wherein the
step (5) is a step in which the carbam c acid ester
contained in the conposition of the step (4) is
subjected to a thermal deconposition reaction, and in

which a ] oy boilin L.Nt, O ent_f{orned the. .
theAesiafc beaiaRn SomPRURc S BB a2 bGRce We ditiation column
gaseous conponent fromb5 e reaction.vessel, i.0 whic .
by upPbHg: el ik R he et D e &&%@’el}@ﬁe il Elumn in 2
a portion of the m xture containing the carbanic acid

forax ok g mixduTe with thee amnaaio hydrayy Peﬁoeaﬁpﬁn fegavering the alcohol
recovered fromthe bottomof the reaction vessel,

anp the camenje anid estes ot redirag fraon adteRof thejColWRBy ei n t he
| ow boi ling point conponent is an al cohol derived from

[71t Hbecpraressrecarding tesitem, [4.owhemin the sterddkis a step in which a
according to item[2], wherein the step (5) is a step

miktarevobtainechy separating atbor afpartien of the glaghal ainddaredportion of the
the carbam c acid ester and the aromatic hydroxy

carhomip acid edtec br shiee uegen framm e mixturee of thp stapt (Yrorathe step (2) is
reacted to obtain an aryl carbannate having a group

miked withthé aromatichyairoxyedompdurtt togbtaiargpmixtere, and thenearbonic acid
aryl carbamate is subjected to a thermal deconposition

esfe? @F theiiredds 88paratddl festdRe aMixtlke,i socyanate, [14] the
process according to item[13], wherein the step (5)

[3]2 ftggfd(r%@%sfé&ofdihé Qita@ ﬁ],%éréinlmeatﬂz $3)6iB a(ﬁeg)c'arried out in a

reacting the Ccarbamc a ester an

dishll NBH Edlumn é?&ﬂr@%ﬁéﬁﬁ?ﬁ?@ﬂ?‘ﬁoﬂéﬁm@%ﬂ (e and {322):

conposition o _ ow boi l'i'ng poi nt

COTRANE): hobIin e dikdife OP SRR (1) B fhel A2 tothe distllation

ga a reaction l'i'quid containing

oo I RN, R, A SRR ros om
o P e R 2 ety g oo ava

reaction vessel in ich a thermal de ositi.on .
o i GaPaRiccRaH Fster i, ke b IRER VBRI 2 gtBeh gfthsscolumn;

to a thermal deconposition reaction, at |east one of
andi t her an I socyanate or an aromati c hydroxy conpound

which are fornmed being recovered in a fo

. ) rmof a 17 .
gastepus-2o spppiing, the faixture of the stegr Br briodhe é“ﬁﬂﬂﬁi'fm golumn in a
containing the isocyanate and / or the aromatic
formy of exmixturepwithdthenaromatic hydroxy yomnpousgdndiie alrahol and / or the
recovered in a formof a gaseous conponent bei ng
carbeninvacid ésteramnthb arrem being keicovéeredrfearo the top of the column, and the
composition containing the carbamic acid ester and the aromatic hydroxy compound
being recovered from the bottom of the column,
[9] the process according to item [2], further comprising a step in which the carbonic
acid ester or the urea separated in the step (3) is reused as the carbonic acid ester of
the step (1) or the urea of the step (2),
[10] the process according to item [2], wherein the step (4} is carried out at 180°C

or lower,
16
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vessel, 5 [15] the process according to item[14],
wherein the | ow boiling point conponent of the step
(5-1) is an al cohol derived fromthe carbanm c acid
ester, [16] the process according to item[11] or

i 13%%8%22:%#{ ) AR T g i e
col G R BbSod % B BB 3 8 Tl e t0

aromatic h droxy co oun or..the re ctlon l.iguid o
theTrgl deepmpasiign feacli 3 i1 Whidhalay; °"M%P?H‘€?‘EIPB°“3"‘ formed
recovered fromthe botton1of the reaction vessel and
bydhetth@nwrﬁmansésavr@aeﬂpn 15 farovesdhasa @%‘é&%ﬂmf‘em from
mponent in step the (6- accordln? toitem[14
thﬁarﬂﬁotlﬁe vgseRidn iwhiely maaftyen@éh%@ﬁmm% %[%&%QGPH a"d all or a
aromati ¢ hydrwy conpound of the step (3), 15 [17]
portionc of $hexauistut repntainingethe] earbamie radich ester and dhel the ‘aromatic
separated in the step (3) according to item[2] and /
hydroxy lcemploviot i repovered fromtive botom[of e egastion yesselem
[13], is used as all or a portion of the alcohol in
[12]hethemeqme(sz)acmouhngi tongemnd[ 111}, avhdraip, the 18y hdilingppeinkeesmponent is
according to item[4], wherein a nol ecul ar wei ght of

antdicohdl Gﬁmé&frﬁhdhémmmb@umeﬁer,wi thin a range of
from 120 to 370, 20 [19] the process according to item

[14]18he prbEsRi dedodingte MR (2]hwhereil the sep(8) it step in which the
conmpound havi ng one hydroxyl group directly bonded to

coﬂibg@ﬁn@ﬁ%ﬁ ﬁeWQBO(@rlﬁ %a{té@ OtHeO BafiahtiE | dtld (dRperaamimaheé Gromatic
roxy compoun t'he process accordi ng to

a%&@%n%%ghc%génp%gﬂn whi Cﬁ’el S reprtéﬁgﬁﬁ%éag§écfﬁ:&tain an
i%ﬁ%%}grﬁ&k@g g@f@%ﬁ K’?ﬂ/ﬁ@% :ﬂ%} ?lfbﬁléﬁ% rf}grr)dr))gf;\gimﬁ&ﬁ'ld and the
an] s beinglt PhbisBied B FRmAL HE iR reis e B o o BRéduce an

atons, and Rl represents an aliphatic group having 1
isqCYandecar bon at oms, an al i phatic

[14) the process according to item [13], wherein the step (5) comprises the foliowing
step (5-1) and step (5-2):

step (5-1): reacting the carbamic acid ester and aromatic hydroxy compound
which are contained in the composition of the step (4), a low boiling point component
formed being recovered in a form of a gaseous component, and a reaction liquid
containing the aryl carbamate and the aromatic hydroxy compound being removed
from the bottom of the reaction vessel in which the reaction occurs; and

step (5-2): supplying the reaction liquid of the step (6-1) to a reaction vessel in
which a thermal decomposition reaction occurs, the aryl carbamate being subjected
to a thermal decomposition reaction, at least one of either an isocyanate or an

aromatic hydroxy compound which are formed being recovered in a form of a
17
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5 al koxy group having 1 to 20 carbon atons, an aryl
group having 6 to 20 carbon atons, an aryl oxy group
having 6 to 20 carbon atons, an aral kyl group having 7
to 20 carbon atonms or an aral kyl oxy group having 7 to
20 carbon at

ns,, the above gr.oups,contai i :
0238018 P EB KA BORBRST & TG Be iR A i fdhate and
and nitrogen atons, and Rl ond with Ato faor .
or Frengrosmatecanyy, caiepany arAd o Becey sedamAtd Jit oS fered in a
[20], wherein the aromatjc hydroxy co un as a .
formt pli@t grsequs apMBAnentnBeing cisiso¥eTed é?"m})&}%g"gﬂ@ of the reaction
structure selected fromthe group consisting of a
vedsehzene ring, a naphthal ene ring and an anthracene
ring, [22] the process according to item[21], wherein
[15] héhea provess achyrdingde iteshtAlnwhersin thelawobaliing point component of
represented by the following formula (6): OH R5
thelsiéi (B)1) isvarealeohol desived fionRthe qEbarRic, adithegted R6
i ndependently represents a hydrogen atom or an )
[163! ithBaprocesy @apording ity itaro [20] oarbély wiherein the aromatic hydroxy
al i phatic al koxy group having 1 to 20 carbon atons, an

coRpylnd i s obadd iom the Aikturerduording te jteem[H] yeawvered from the
group having 6 to 20 carbon atons, an aral kyl group

botfsii 6Tthé re@ciidh vasdedandl eoftainingathe2Barbanlic plciixgstgr and / or the
having 7 to 20 carbon atons, the above groups

wm@ ESBL@, T 1186 Feubtibh KGUIdNGT the etep (Npacdordigg to item

of car oxygen and nitrogen atons, and at |east one

[14{]’f ngmﬁﬁre Reovere 1dnitihé otfdim f ndr Raefiomivestel afd / or the
2 ep

rocess according to item|[22], wherein the

con%hgﬂ?% tecﬁué%r(u%ﬂ%% ?cgmfgﬂg Ig%§e@u§65ﬂ?ﬂb’t%& ¢ BIPSIRB(8D) Rikcording

I'S not a hydrogen atom

o Kb oA BB SghT e B8 B o

the forpula.(2)..in which a total nunber of carbon
COQPBH%‘?Q%r%é?i?{)ti ng R2 and R6is from2 to 20, [25]

[17}122585?9‘}%32 apeeind ey [#]Q%Ee%}. %@ﬁéﬁélgﬁgﬂpgfﬁ@mﬁ‘ fhe step (3)
according to item [2] and / or the alcohol according to item [10] and / or item [13], is
used as all or a portion of the alcohol in the step (2) according to item [2],

[18] the process according to item [4], wherein a molecular weight of the aromatic
hydroxy compound is within a range of from 120 to 370,

[19] the process according to item [18], wherein the aromatic hydroxy compound is
a compound having one hydroxyl group directly bonded to an aromatic hydrocarbon
ring constituting the aromatic hydroxy compound,

[20] the process according to item [19], wherein the aromatic hydroxy compound is
an aromatic hydroxy compound which is represented by the following formula (5},

and which has at least one substituent R':

18
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[26] the process according to item[25], wherein the
am ne conpound is a conpound represented by the
following formula (7): RANH2) 10n (7) (wherein R7
represents a group which is selected fromthe group
consi sting of an aliphagHc group having 1 to 20 carbon
atons and an aronmatic group having 6 to 20 carbon
atons, the aliphatic/grodp and the aromatic group
contain an atom sel € ith car bon and oxygen at ons,
and have a val ence equal fo n, and 1 represents an
integer of 2 to 10), ] the proce according to
' ifP A isha GMQI6F HRNiphea roarbod irimgi wisich may
(wﬂ%%noﬁﬁgghirﬁ%?% 2 SRIPOE KRR W TR
hal¥ QSePELRERC aHE WhidiPhadeLEtd 20 kbarbtfitat8id, bhe di am ne
conmpound 1s a conpound in which R7 in the formul a (3)
i's | ' ' 14t liphatic
ot ?n&eﬁg%%“%:a@hﬂf g:% c?’iﬁbﬁﬂi‘ H&%fng 119 20 cabbsipaRMAs, an alip

; ains an at nsselectedfrom_
o) MR 50,20 e b A cJocan i iz conor
AL AR PIR TRV 816 20 St BT M Gréip having 7 to

20(§grbg:§] %ténl\g )o:r a2n5%§glkﬁgxy E'rzol}ljp h‘éﬁ%& )7 ?06 %Qcarbon atoms, the above

groups containing an atom selected from the group consisting of carbon, oxygen and
nitrogen atoms, and R' may bond with A to form a ring structure),

[21] the process according to item [20], wherein the aromatic hydroxy compound
has a structure in which ring A contains at least one structure selected from the group
consisting of a benzene ring, a naphthalene ring and an anthracene ring,

[22] the process according to item [21], wherein the aromatic hydroxy compound is

a compound represented by the following formula (6):

OH

R* (6)
(wherein, each of R?, R®, R*, R® and R® independently represents a hydrogen atom,
or an aliphatic group having 1 to 20 carbon atoms, an aliphatic alkoxy group having 1
to 20 carbon atoms, an aryl group having 6 to 20 carbon atoms, an aryloxy group
having 6 to 20 carbon atoms, an aralkyi group having 7 to 20 carbon atoms or an
aralkyloxy group having 7 to 20 carbon atoms, the above groups containing an atom
selected from the group consisting of carbon, oxygen and nitrogen atoms, and at

least one of R, R®, R%, R® and R® is not a hydrogen atom),
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NH2 [30] the process according to item[2], wherein
the carbonic acid ester is a conpound represented by
the following fornula (11): O 5118-00-R8(11) (wherein
R8 represents a linear or branched al kyl group having

oo s e SRR b A SR pon
o B3RS ST PR IS S 58 et

compound having a tin- oxizqﬁn- arbon bond 10 and carbon .
[243ii $e Beocess ascerdingniodtam 3lewhereim the gramaticaydroxy,eofgpound is
the carbonic acid ester; and_ . .step (B):
a coppaund iragresaatedbibei formadiad2b iy which rao&fql rimhes of cgppon atoms
m xture as well as obtaining a distillation residue,
cojstifjtingR’ andb B drom2de @0ng to item [31], further
conprising the following step (C 15 and step (D) in
[25hd the process atberdingelo item [2inwherain theepmi®) ceppeount atthedstep (1)
item[31]: step (O : reacting the distillation
is & polyamineoddrapowed,i n step (B) with alcohol so as to
forman organic tin conpound having a
[26] i nthex pawess aadsordingntb dtech 25kt whereirolthewantiriey compound is a
renoving the water froma reaction system and
corfipiind fpreseiited By thdwllewigfoamula7Ronpound havi ng the
t1 n- oxygen-carbon bond 20 obtained in the step (C as
the organic tin conpounq?: 419 a tin-oxygen-carbon
bond of step (A), [33] the'pr Qﬁ({?? according to item
[32], wherein the al cohol separated in the step (3)
(whareinr BT mepriesentseangr@)p aulithl isoseletted drarottbe grouproenaigting of an
toitem[10] and / or item[13] 21 is used as all or
alip_ihaﬁ@fg[rg%ﬂ hebinght te 20adarbon atdrhe astiem &@maticcgnodp rraving 6 to 20
item :
carbon atoms, the aliphatic group and the aromatic group contain an atom selected

from carbon and oxygen atoms, and have a valence equal to n, and
n represents an integer of 2 to 10),

{27] the process according to item [26], wherein the polyamine compound is a

diamine compound in which n in the formula (3) is 2,

[28] the process according to item [27], wherein the diamine compound is a
compound in which R” in the formula (3) is an aliphatic group which has 1 to 20
carbon atoms, and which contains an atoms selected from carbon and oxygen
atoms,

[29] the process according to item [28], wherein the diamine compound is at least
one compound selected from the group consisting of compounds represented by the

following formuias (8), (9) and (10):
HN A~
NH, ®
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[34] the process according to item[2], wherein the
al cohol of the step (1) is an al cohol having an al kyl

group derived fromthe carbonic acid ester, [ 35]
the process according to item|[2], wherein the
reacti on between e am pe 5 conpound and the carbonic

acid ester in thE is carried out in the

presence of 1 . npound, [ 36] ,4,he
process accor"gi ng to item[35],” wherein the t al
al koxi de conp iNig,an al koxi de conmpound of an
al kal i ne net a an al kaline earth netal, [37] the
process accs j to item[36], wherein an al kyl group
constituting tte TOuHrbonic acid ester is idqeofical to
an al kyl group constituting the nmetal al koxjde . .
[30 oniheu prpcess 3ajcarting pico dess [l cuherery the, Garkonie geid ester is a
wherein the al cohol of the step (2) is a conpound
comppued czpresentgd biydhe followingtprmglantity (12): R9-0H (12)
15 (wherein RO represengs a |inear or branched al kyl
group having 1 to 1 Bcag boga atons), [39] the process
according to item[2]D ein the ddipam c acid ester
is a pplycarbam c, acid esteyr, 40] 1he process
(whereht B FRpregents arlinggopr bipnghed ﬁ"‘b’h@"bB%c‘!@ﬂb%fﬂ# gaibpn ptoms),
ester is a 20 conpound represented. by trlge f ol I_é)vvi ng.
[31lorthe psogess according fo ileral30]rwherein the carbonic acl ester is produced

(13) (wherein R7 has the sanme neaning as_ defined
by alprocessRuamprising thenfoowingstep KAt and giepuB)or an
aromati c group which has 1 to 10
step (A): reacting an organic tin compound having a tin-oxygen-carbon bond
and carbon dioxide so as to obtain a reaction mixture containing the carbonic acid
ester; and
step (B): separating the carbonic acid ester from the reaction mixture as weli as
obtaining a distillation residue,
[32] the process according to item [31], further comprising the following step (C)
and step (D) in addition to the step (A) and the step (B) according to item [31]:
step (C): reacting the distillation residue obtained in step (B) with alcohol so as
to form an organic tin compound having a tin-oxygen-carbon bond and a water,
followed by removing the water from a reaction system; and
step (D): reusing the organic tin compound having the tin-oxygen-carbon bond
obtained in the step (C) as the organic tin compound having a fin-oxygen-carbon
bond of step (A),

[33] the process according to item [32], wherein the alcohol separated in the step

(3) according to item [2] and / or the alcohol according to item [10] and / or item [13]
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carbon atons, and which contains an atom sel ected from
carbon and oxygen atons, 22 and n represents an
integer of 2 to 10), [41] the process according to
item [40], wherein the polycarbam c acid ester is a

. conpound represent b he f, I | s Why '
s GeaeEay A of & RoRiordbe Aeehflinifit S5 Q) Seebid el 84
h ol ycar bam c aci d est s, a _coppou [ e dyay :
1343, R P A afait i ol el T HESpRER! BREBisRo (M s an
which has 1 to 10 carbon ato and whi ch cqntains an
alcohghhaing.ap &yl gwé.ﬁfwsﬁ?fgﬁa%@ﬁdgﬂma@%‘?s%ﬂ [ 43]
t he process according to item|[42], wherein the .
[3Eﬂo|tp@anrem%aa%qramss%eﬂeﬁnsl% w[aea‘%amﬁe%lr{aa? ngﬁe@dfhe amine
by the fornmula (9) in which R7 is a_group, sel ected
compernd iaed §he eproesinsacid eater it thastap K1) s gaFIRY eulUp ?Rﬁ presence of
to 20 carbon atonms and a cycl oal kyl group having 5 to
a raetat alkkbxide goowpound, [ 44] the process according to item
[43], wherein the polycarbamic acid ester is at |east )
[36]nethe fpracesp awcdrding tecterd [85)o wherain dhe metal alsdde eegmpeund is an
compounds 15represented by the follow ng formulas
alkokite, cordfmuneinaf anldikaling méetal bf an dkaline@ardaonetd, | 0( 14)
[37] the process according to item [36], wherein an alkyl group constituting the
carbonic acid ester is identical to an alkyl group constituting the metal alkoxide

compound,
[38] the process according to item [2], wherein the alcohol of the step (2) is a
compound represented by the following formula (12):

R°—0OH (12)
(wherein R® represents a linear or branched alkyl group having 1 to 10 carbon
atoms),
[39] the process according to item [2], wherein the carbamic acid ester is a
polycarbamic acid ester,
[40) the process according to item [39], wherein the polycarbamic acid ester is a

compound represented by the following formula (13):

H I
R'+N—C-0—R'1

"3
{(wherein R’ has the same meaning as defined above,

R" represents an aliphatic group or an aromatic group which has 1 to 10
carbon atoms, and which contains an atom selected from carbon and oxygen atoms,

22




Oll ,c, ,R11 >6N o n O N'R 1 (16) (wherein R' has the
sane neani ng as defined above). 20 [0035] In addition,
according to the second aspect of the present
invention, there is 23 provides: [45] a conposition
an‘Eor transfer and storage of a carbamic acid ester
onprising: a carbamc acid ester; and an aromatic

of NPt B R Blroet BFef f0i ng the carbami ¢ aci d ester
4t e o Rana W A RSB o AT e o
oo abties Hdho it s Bk 5R 2.2, o " "

5 [42] the process according to item [41], wherein the polycarbamic acid ester is a
compound represented by the formula (9) in which R" is an aliphatic group which
has 1 to 10 carbon atoms, and which contains an atom selected from carbon and
oxygen atoms,

[43] the process according to item [42], wherein the polycarbamic acid ester is a
10 compound represented by the formula (9) in which R is a group selected from the

group consisting of an alkyl group having 1 to 20 carbon atoms and a cycloalkyl

group having 5 to 20 carbon atoms,

[44] the process according to item [43], wherein the polycarbamic acid ester is at

least one of compound seilected from the group consisting of compounds

15 represented by the following formulas (14), (15) and (16):

o]
n I 1
Rﬂ/o\.c/ \/\/\/\N/C\O/R
ll H
o] (14)
Q 0
1 ] il 1
R \O/C\N N/C\O/R '
H H (15)
18]
¢ R
N No”
H o
g R'H
N~ YA
H 0 (16)

(wherein R" has the same meaning as defined above).

20  [0035]

In addition, according to the second aspect of the present invention, there is
23
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a nmelting point of the aromatic hydroxy compound is
190C or | ower. 10Advantageous Effects of the Invention
[ 0036] Use of the conposition according to the present
i nvention enabl es isocyanate to be efficiently
produced without using phosgene. In addition, the
proyisi®sosi t i on according to the present invention
is able to inhibit a thermal deconposition reaction 15. .
[45bf aceorbpesiforafor dransfesrarglisiorge ehAcedamic acd geler SOmplising: a
thereof. Best Mde for Carrying Qut the |nvention
carb@fty acidlestdrpand an mgorpatis; hydrexy comPaHNdVRSIEINnat i on
of the best node for carrying out 20 the present . . .
i nwhehinumiferafmoleaffan ester group mttt%naégwcarbamic acid ester Is
enbodi nent"). Furthernore, the present invention is
defiiféd 4s Al bad numbihef froié ofvam grgmatichydrexy sempennd isdgfined as B,
rat her can be nodified in various ways within the

thenCP RRI0Af B {oeA @ withih Reraagé of fronsa] to 50, An
explanation is first provided of a conposition

Cog%élﬁh@ Bofht BRfHRACHIBarmR 4tid Bstes 200 ordower, amt i c
hydroxy conmpound in the present enbodinent. In the

c Oﬁnﬂgﬁiﬁé Pk Bffg{ei SroRfatic MydFoxyRmpbuRdiis 100tG or lowebrt he
aromat| c hydr oxy conmpound i n the present
enbodi nent : when the nunber of nole of an ester

group constituting the carbam c acid ester contained

irrgﬁégg?ﬁgﬁggg,kﬁ'é& dfﬁhéjﬁlf\!bﬁﬁ&ﬂ as A, and the nunber of

aromati ¢ hydroxy conpound contained in the
[063 osition is defined as B, then a ratio of Bto A

Use of the composition according to the present invention enables isocyanate
to be efficiently produced without using phosgene. In addition, the composition
according to the present invention is able to inhibit a thermal decomposition reaction

of carbamic acid ester during transfer and storage thereof.

Best Mode for Carrying Out the Invention
[0037]

The following provides a detailed expianation of the best mode for carrying out
the present invention (to be referred to as the “present embodiment”). Furthermore,
the present invention is not fimited to the following present embodiment, but rather
can be modified in various ways within the scope of the gist thereof.

[0038]

An explanation is first provided of a composition comprising a carbamic acid

ester and an aromatic hydroxy compound in the present embodiment.

In the composition comprising the carbamic acid ester and the aromatic
24
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5(B/ A is preferably wwthin a range of fromO0.1 to

50, and a nelting point of the conposition is 150C or

lower. In a preferable aspect of the present

enbodi nent, the conposition is a conposition for

transfer and storage of c am acid ester. [0039]
hy@rqw&oam%aml%ﬂwcprﬁssgkwgo |n t he present

enbodi nent easily form 10 h en bonds. betwe
mo e the Whﬂf@¥&ql%9f @P&é{%’ eongiityting ﬁé‘a‘q’am'c acid ester
carbamc acid esters, they frequently have a
contsiingchi the icamposition igdefingisaeA, and §ig ﬂurabehmaﬁ?ecofébﬁ @romatic
ester, a solid carbam c acid ester, for exanple, is
hydmwtwdmnunﬂroaatmdmmthe gompesitios is definadeeBsthed 8 Eﬂ“@ of BloA
pellets and the like prior to transfer, or the
(BolaApsripeefarbty esthir ai mnpe qfeiomd0.pricos0,t and @ameiting pgint of the
heating to a tenperature higher than the 15 nelting
coﬂir;io@ttioﬂfis ti5g°Casrliewer dniadprférable &Epestef thé prasest embediment,
transferring the solid carbam c ester that has been

thé EeRbesitivh idla tbmpusition Fer trdrisfereandsstorageed chrbanaic acid ester.
conpl ex apparatus to ensure stable transfer of a fixed

oggqunt of carbamic acid ester or the need for a
process for maintaining the formof the carbamc acid

es gihca &?!?é}nﬁeﬁﬁiﬁt abfers AREA i thésHesent ehtbadirméntokasily form

cl oggl ng transfer line or frequent 20

hy&d‘ieh *(ﬁgﬁew&eﬁ?%?%%th sOby tHE eSRTRABLSSs @6hétitarigethe carbamic

e case of transferring

acﬁ:aiggﬁ% Cth%ﬁ tfﬂeocﬁ.gahﬁ{r tHeﬂet 4 %éﬁ) rn%lﬁﬁq gﬂ ftd UIrP' tﬂé’ transfer of such a

I'S necessary

%r i g%ﬁ i %%ﬁ@q tc%&%ﬁ'g%gﬁ}egfep%gg%ﬁg |§ Bfushed or treated

oélpsflglgig{eaftolr Spoc%fsm E;%Ytgnptéllgg cJ ih%' {kecp&}for % trgHgfeP %r the carbamic

acid ester is liquefied prior to fransfer by heating to a temperature higher than the
melting point of the carbamic acid ester. However, in the case of transferring the
solid carbamic ester that has been freated with the vehicle, there is a need for a
complex apparatus to ensure stable transfer of a fixed amount of carbamic acid ester
or the need for a process for maintaining the form of the carbamic acid ester within a
certain range in cases of the risk of clogging of the transfer line or frequent
fluctuations in the form of the carbamic acid ester. On the other hand, in the case of
transferring carbamic acid ester in the form of a liquid by heating, although it is
necessary to heat to a temperature higher than the melting point of the carbamic acid
ester (for example, 200°C) in consideration of preventing solidification during transfer,
in the case of holding a carbamic acid ester under such high temperatures, there are
frequently cases in which isocyanate may be formed at undesirable locations due to

the occurrence of a thermal decomposition reaction of the carbamic acid ester or the
25
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in the case of holding a carbamc acid ester under
such high tenperatures, there are 25 frequently cases
in which isocyanate nay be formed at undesirable

| ocations due to the occurrence of a thernal

ocﬂﬁﬁe@%oﬁ‘ t4 aﬂ?@ﬁﬁcﬁgﬁﬁgf’{tphh?e%f@ha F Gn8CLAERIC add ester as

occurrence 0 ermal denaturation reaction
prefinBoAaReER 86 CorSotart Bt e A G BRARERF Memonstrates
the, el pE R 2BR R aPenby ivBbithng! e alPamlc' 408 ester by
inhﬂﬁﬁfgf)ﬂ]rq?qtniaﬁgaﬁqfltp}?g%gcc?f:tggsr&%pgrgicdgcﬁaﬁe% iigfthg eﬁgmposition during

conposition. Although the nmechanismb ich the .

tragsTPRoF Siofade o e aONpasHOP o AHaHal MeateGRATIRMY Rigwhich the effect
carbam c acid ester is denonstrated i s not clear, th? )

of inhiiling thenpal deratyrativarel thevebamie 9@6%&&%@9%&@ g is not
result of the aromatic hydrcory conpound that forns

cleahetheoinveniors @f ther mea:gn%y@vesgl@n pestmnegethadeas a result of the
ur et hane bonds (-NHCO0-) of the carbami c acid ester

aragmatict hydraxy manipound thatiforgs dhenomnositionsfoaming Sydrogen bonds
formed in which the urethane bonds have difficulty in

betwysenomethang bands ¢NHCQOhof dhey cardamig dcid éstefriand the aromatic
for a reaction that fornms urea bonds to occur as in,

hydroxy esmpplnd, & stateds formedhint which rthe wrethahe hdnids have difficulty in
represented by fornula (2) above. [0040] 15In the

approaBINaG tézth fhet,NheRstRs Atikirg iiodifficaittfor al tdurtigh thakforms urea
nunber of nole (B) of the aromatic hydroxy conpound is

bomiLice bl asGh e fr ¥xahipié) 4 FeadtisRltRat BfmEwréa bbhdorepregented by
ester group constituting the carbamc acid ester, on

fortnl& @t)gg{)\,é]_and, in consideration of carbamc acid
ester “transfer efficiency and the size of the storage

[Oohgk at the tinme of storage, the ratio of Bto A (B
I F is preferably from0.2 to 30, nore 20 preferably

| S shelen R oS PR ERBEF S B i of mol e
o GRS aE B 5Tl Pl bAGyBARG S Kol gt ot
of b Legd ghe Br0mmthe Reoxeccomound L Breher Bileh hand, in
consideration of carbamic acid ester transfer efficiency and the size of the storage
tank at the time of storage, the ratio of B to A (B / A) is preferably from 0.2 to 30, more
preferably from 0.3 to 20 and even more preferably from 0.5 to 10.

[0041]

In addition, the melting point of the carbamic acid ester constifuting the
composition of the present embodiment is 200°C or lower, the melting point of the
aromatic hydroxy compound is preferably 190°C or lower, and the composition

composed of the carbamic acid ester and the aromatic hydroxy compound is

preferably a homogeneous liquid at 180°C. When transferring the composition in
26
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25 conposed of the carbamc acid ester and the

aromati ¢ hydroxy conpound is preferably a honbgeneous

liquid at 180C. When transferring the conposition in
liquid form although the conposition is made to

o e o SRR ik 1 e DR T o i e
co5584 1 lebREHER et b 1 BERELRL U e ABLR oot e

thgn 180C, thermal, d npositiqn of the carbamc acid . ...
cage, i iapal S At iER SR8 B on Beradias, AuaieyerEou liquid is
.transformng the conmposition ipto liguid farm . therehy.
highg than 180" thermal deborgposition phine: carbiemi, A0 Asisi Epstiliing the
undesi rabl e | ocati ons and naki ng t his_undesirable.
compgsitian FECHrs, vhaso transforming & Sogirasition i i frm. thereby
conposi tion becomes a honpbgeneous liquid is ref_erablg ,
resufiing inrthe eaee of ispayanate beinadermed & updesirable Jogatigns and making
mai ntai ning the tenperature of the transfer |ine and .
this adesitable.t Heromosuanpaiewpaiat, the tampergtuse @t atiish thepgomposition
or lower and even nore preferably 100C or |ower. ) .
beg¢dé®h homoganeogsdiquid is préferatdy B0 lor iowerpandhin' consideration of
refers to a tenperature when a solid phase and |liquid
theplease off enaitaiiinterthe tempesatune aofsthet ¢raokfeedling iabdi the like, the
and i ndicates a value 15 based on a pressure of one
teripeTBERE 8% tnorkipréfefalily i5ePC @nibeer emdtevehhaorepiaferably 100°C or
poi nt can be measured by the known nethod, such as
lowdrt h a nel ting point neasuring apparatus described in
the literature (Conbined Chenmical Dictionary 9, p.357,
[om?ri tsu Shuppan Co., Ltd., Japan, 2003). In addition,
melting point can readily be neasured by differenti al
sc j Wan sl : ) bof i i
and] efgreb Ihe torfF B ASIntClofbls 0% thpdtat e a sold phase
. r S 0 .
a“ﬁ?gbﬁd ] r% 54 @Hé@@?ecfr‘nﬁﬁﬁé it Qatd of SulLifibHiuh Eﬁ&‘gﬁiéc?égeéa value

_ rdte-of undera nitrogen at nos
oalld B BB O b AGRRRAR. P33 PRy Bifedingny, e meling
polck g Ercribou By B bl yeb Bl A it measuring
ap%r%ﬁ%o%ggg}geﬂnig fhe ﬁte?gttu?é S(C%Fnebillljgde dCIPén%fcg{ %ﬁét\i/dnary 9, p.357,

Kyoritsu Shuppan Co., Lid., Japan, 2003). In addition, melting point can readily be

measured by differential scanning calorimetry (DSC) or differential thermal analysis
(DTA), and for example, the endothermic peak measured during heating of a solid
substance at a heating rate of 5°C / min under a nitrogen atmosphere with a
differential scanning calorimeter can be defined as the meiting point.
[0043]

<Carbamic Acid Ester>

There are no particular limitations on the carbamic acid ester used in the

present embodiment, and polycarbamic acid esters are used preferably. Examples
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of polycarbam c acid esters may include conpounds
represented by the following formula (17): [0044] O H
If RHCORLL (17) 5 [0045] (wherein R7 represents a
group selected fromthe group consisting of an

o SR S R s e AR, PR i, otowing

roups.containing an atom sel ected from carbon and
for%x%gw atoms, and having a val ence equal to n, 10R11
represents an aliphatic group or aromatic group having
o 10 carbon atonms which contains an atom sel ect ed

from carbon and oxygen,atons, and n represents an

integer of 2 to 10). [004%] In formula (17)
- r11?

f

above, n is preferablyHa lhupber, isel ected fromintegers
of 2 or 15 nore, an & Pefferabl y pol ycarbami ¢ acid
esters in which nis 2 "inﬁﬂeforrrula(l?)
preferably represents an aliphatic éroup having 1 to

[ooh%Jcar bon atons contai ning an atom sel ected from
cafbon and oxygen atons, and nore preferably a

(HBRARERRRsEHALR o b1 AR BRRp LSRBtng of an st
o o1 AR A B i oY, 020 crvon
ool bl e Ry B RO s i P and oxygen s,
ang U9 E YRIPR P SORer o) & heptyl’ aroup (1 ncl udi ng

TP shobta T Slthad e AL SHBE? o3 EaRby 278,10 carbor
atqﬁéﬁg;@hg&gg&gﬁ a c.(rr? %g!écgedafrgr%g%onsaeflﬁ g}(fgdenfétgms, and

n represents an integer of 2 to 10).

[0046]

In formula (17) above, n is preferably a number selected from integers of 2 or
more, and more preferably polycarbamic acid esters in which nis 2.

R™ in the formula (17) preferably represents an aliphatic group having 1 to 10
carbon atoms containing an atomn selected from carbon and oxygen atoms, and more
preferably a hydrocarbon group having 1 to 10 carbon atoms. Examples of such R"
may include alkyi groups in which the number of carbon atoms constituting the group
is a number selected from integers of 1 to 10, such as a methyl group, an ethyl group,
a propyl group (including isomers), a butyl group (including isomers), a pentyl group
(including isomers), a hexyl group (including isomers), a heptyl group (including
isomers) or an octyl group (including isomers); and cycloalkyl groups in which the
number of carbon atoms constituting the group is a number selected from integers of
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5 to 10, such as a cyclopentyl group, a cycl ohexyl
group, a cycl oheptyl group or a cyclooctyl group.

R7 in the fornula (17) nore preferably represents an
al kyl group having 1 to 20 carbon atons or a

cycl oal kyl group having 5 to 2Q carbon atons, ,and
5 foxHhprush ag axyslapentyl Qg%ﬂpsi%EY ‘a‘ée’wrﬁéf%ﬂﬂ @W%@‘ﬁ%ﬂrgm“p ora
groups such as met hyl ene, di nmethyl ene, trinethyl ene,
cycleoetk@roupl ene, pent anet hyl ene, hexanet hyl ene or
oct anmet hyl ene; unsubstituted alicyclic hydrocarbon |
gr Rips tisefomada €470 Ingrernrafesably yenrenentsas alkyl group having 1 to 20
cycl ohept ane, cycl ooctane or bis(cycl ohexyl) al kane;
carddnyatomsbett atoytledlkyl giasipehaving 55t9c¥0 garbon atoms, and examples of
met hyl cycl opent ane, et hyl cycl opent ane, )
sumtR?/thCiholudeahmatihydmu#rb@ gooupsosushs ps methylene, dimethylene,
et hyl cycl ohexane (i ncluding isoners),
trirRePREney aeametiyieris, npéntdimethylenerehayamethylene or octamethylene;
but yl cycl ohexane (i ncluding isoners),
unBEBYtilteH C Ardyelie e drdczebowli groups osuohs asocyclopentane, cyclohexane,
hexyl cycl ohexane (i ncl udi ng i soners);

cy@?ﬁnééﬂtﬂﬁhe,s EPabbdthe br %&@dc?aanmtmh aligl-substituted cyclohexanes

yl cycl ohexane (i ncluding isoners),

! I ( di ng o
sugpil, g"a?y n‘fétgwgﬁ%ﬁé}ﬁan?é,nfétﬁﬂwtgopém.z)n_xéthylcyc!ohexane (including

utylcy exane (I ncludi'ng isomners);

iso&rﬁ%r’@g[(%%tlhﬂe%tgﬂéﬂéhﬁd ER ARG X MiRterdp. %#Siylﬁclohexane (including

yl'cycl ohexane,™ 1,5, 5-tri et hyl cycl ohexane,

L1 and lL.o in g . .

isanetsy” UGG Sh (FIARng | Brordish?, e Ribigdneane - (inclucing

. monoal kyl -substituted,. e .

safbely) BorEavEaphetargy (RENGBECSoREE, St RatpRfuted cvciohexanes
benzenes such xyl en di.et hyl benzen - :

sugh prs g msERIREPhexane o iasiing froRiesdls, Psiticygiohexane (including

. di phenyl al kane or benzene. . 20.1n rticular, ..

isqrasrahet Aipubieycionaape dheludiig, ﬁgmﬁprﬁe&rﬁajﬁg—’supgﬁltﬂgerqe?yclohexanes
cycl ohexane, xylenyl, nethyl cycl ohexane, is Qr.on

suaﬁd di cyas ohexyl%:%ﬁﬂﬁ@twgmaﬂﬁef er ab|1yé_),g{{6%tﬁy?yciohexane,
Exanpl es of carbanmi c acid esters represented bé the . .

1,5,6+ripropyicyoiphexane tingluding dspragiey pr dad. Bnkit¥sydphexae (inciuding
N, N - hexanedi yl - bi s-carbam ¢ acid di nethyl ester

isoxheds);h enomedkyHsubstitutedr thenzenasi gueh e@ﬁyi/olle@wer ethylbenzene or
N, NI - hexanedi yl - bi s-carbam c acid 29 dibutyl ester

prépyiisénsineg dialkylesubstituted\ benzeaes dsuoh- Bss xganeadiahylbeazene or

i pentyl ester (including isoners),

dip¥opyibbRzetee dind ahirsatic, Bydrovarboasisilichi &= xjpheaytadiane or benzene.
(i ncluding isoners), N, N -hexanediyl-bis-carbamc acid

In BeBficuthr, Gfdx@imdihyishsldpRenyiemsTediphenylimethane, toluene, cyclohexane,

xylenyl, methylcyclohexane, isophorone and dicyclohexylimethane are used
preferably.
[0047]

Examples of carbamic acid esters represented by the formula (17) may include
alkyl carbamates such as N,N'-hexanediyl-bis-carbamic acid dimethyl ester,

N,N'-hexanediyl-bis-carbamic acid diethyl ester, N,N*-hexanediyl-bis-carbamic acid
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di met hyl- 4, 4' - net hyl ene- di cycl ohexyl carbanmat e,
di et hyl -4, 4' - net hyl ene-di cycl ohexyl 5 carbanat e,
di propyl- 4, 4' - net hyl ene-di cycl ohexyl carbanmate
(including isoners),

di butyl-4, 4' - et hyl -di | oh I banat e( i '
dihu!%%gl) gincludhr[n?; is%m%r}se),%,W-%egar?exc}fylsb?sr-cg Amic ' atid ¢ |F5é]rﬁyl ester
di pentyl-4, 4' - et hyl ene-di cycl ohexyl car.Qanat e(j ncl udi n .
(ingpgi@ge%@mers), N,N'-}'llexanediyl-b¥s-carba ic amg '&ﬁw&i ester (including

di hexyl-4, 4' - et hyl ene-di cycl ohexyl car bamat e(j ncl ydi n.%
isomesakr 3,N'-hexanediyl-bis-carbamic acid diocty! ester (inciuding Somers),
di heptyl-4, 4' - net hyl ene-di cycl ohexyl car bamat e(i ncl udin
dimethyldasnethiiene-dicyclohexyl carbamate, “diethyl-4,4'-me yiene-dicyclohexyl
di octyl-4, 4" -met hyl ene-di cycl ohexyl car bamat e(i ncl udi ng
caibtmomate s ) dipropyl-4,4'-methylene-dicyclohexyl carbamate (including isomers),
3- (nnet hoxycar bonyl am no- net hyl ) -3, 5, 5-tri net hyl cycl oh

dibesyli4 4" anbihyizne-dicydbhexyhy |  ecadramate (including isomers},
3- (et hoxycar bonyl am no- net hyl )-3,5, 5-tri net hyl cycl ohex
dipanhia danettylaedigjdoHexgst er , carbamate (including isomers),

3- (propyl oxycar bonyl am no- et hyl ) -3, 5, 5-trinmet hyl cycl o
diHE(WJMCﬁfeHW%ﬁe—éiéyéioﬁémy' esdatbarhiatec! udi (igcludinger s) , isomers),

dih# -ﬁt,dﬁlrﬁétﬁ?%ha ciSHexgr et hghrbarhdte 5- t ri(iMeludifgcy cl oisomers),
ex ant ¢ add

car utyl “ester (including isoners),

i ' - , 5, 5- tiké |
dlitﬁygﬁleﬁ%ﬁgbéﬁgfﬁgg%@&gl no- Mekidmatd lihdli@ingY! cyclsomers),

rbamc ntyl ester (including isoners),

o A BHFBBBIAR S S5 Mlopudnt T g metn
copu ARSI S s a5 o
el 5 RSP BBV S B b o

t ol uene-di carbam c_acid di nethyl gster. (including .
PR ners), tol uenBSEf carbami ¢ aci dﬁ’a"r"éqlﬂél ester isomers),

i ncluding isoners), toluene-dicarbamc acid dipropyl
3o RN TIGO TR SramGU MG CLEX Dbt G buty ester
_25di butyl est ern%i ncl udi ng i soners), .
(inchidingn e ienroesisha m3dPaBIYIDXYEIdeNYieMiag-glethyl3 5.Rrrkgethylcyclohexyl
i soners), tol uene-di car bam caci ddi hexyl est er (i ncl udi ngi
cashareics) , 30acidol uenepentyhr bani E@st&fi d” di hépeldingst er — Isomers),
(including isonmers), toluene-dicarbamc acid dioctyl |
3-treixgloxydarbomylamind-metha)s3, 5,5-trimethyloyclohexyl  carbamic™ acid hexyl
N, N1- (4, 4' - met hanedi yl - di phenyl) - bi scarbam ¢ acid _
estérnet hyl ester, (including isomers),
N, N1- (4, 4' - net hanedi yl - di phenyl) - bi scarbam c acid :
3-tedtdtycamdiylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid hepty
ﬂ?eﬁﬁﬂ(! 4' -(ﬁrrgt hanedi yl yt)jl pheny1) byl sycar bam c acid
b - loxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl
esgémml\r : (f%%etrﬁ)ér?e(gic% @ AU R

cafbsmicScid octyl ester (including isomers), toluene-dicarbamic acid dimethyl ester
(including isomers), toluene-dicarbamic acid diethyl ester (including isomers),
toluene-dicarbamic acid dipropyl ester (including isomers), toluene-dicarbamic acid
dibutyl ester (inciuding iscmers), toluene-dicarbamic acid dipentyl ester (including

isomers), toluene-dicarbamic acid dihexyl ester (including isomers),
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N, N - (4, 4" - net hanedi yl - di phenyl) - bi scar bam caci ddi pent
yl ester,

N, NL(4, 4' - met hanedi yl - di pheny1l) - bi scar bam caci ddi hexyl
ester,

N i é@rqﬂmlc a}ctlld'a %eh p¥3}1 'edsjtgrhf nel &&:ng 'lggn%b?n}o‘ft?é:r{eggcgl%%"nnc acid
dlogty(l)(ﬁ ~ agqlg&;lg%gg%lg ﬁh&p it ﬁ?}%ﬁ\s ﬁgﬁ@nhg‘pﬁ)aﬁﬁwrbamic acid

carbamate in which R7|nforrrula 17; apove is % Hq
diraiigle tasten 1 Bt gheftianedivisiiRhem)-Liscarpems o, Bigihyl ester,
having 1 to 20 carbon atons and a cycl oal kyl group

N M'a(\ﬂl.ﬂhgn@ha@ecm dphemm-bisearbamic used deidf er abiIProRHi | ¢ ester,

an al kyl carbamate represented by any of the foI | ow ng

N, N'eidmdirethanaivi-diphierg))-biscarbemic 5par t @sidl ar | y dibutyl ester,
preferably: [0049] O ,,ONIl Ri Ne NW IINO HO

N,N'-(4,4'-methanediyl-diphenyl)-biscarbamic acid dipentyl ester,

N,N'-(4,4'-methanediyl-diphenyl)-biscarbamic acid dihexyl ester,

N,N'-(4,4"-methanediyl-diphenyl)-biscarbamic acid diheptyl ester, or
N,N'-(4,4'-methanediyl-diphenyl)-biscarbamic acid dioctyl ester.
[C048)

Among these, an alkyl carbamate in which R” in formula (17) above is a group
selected from the group consisting of an alkyl group having 1 {o 20 carbon atoms and
a cycloalkyl group having 5 to 20 carbon atoms is used preferably, while an alkyl

carbamate represented by any of the following formulas (18) to (20) is used

particularly preferably:
[0049]
o]
H Il 11
Rﬁ/o\c/N\/\/\/\N/c\o/R
Il H
o (18)
0 0
R11 /g\ /O/\O\ /P:\ /R11
(o}
S N (19)
? 11
N/c\o/ R
H o
g R11
N o7 (20)
[0050]
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oIl ,c.",..... Rii ,6NO O Il -CRii H [0050]
(wherein R11 has the sane neani ng as defined above).
[ 0051] Exanpl es of al kyl pol ycarbamat es
represented by fornula (18) may include
N, N - hgxanedi yl - bi s- car bamcfe aci.d di net hyl ester,
(whergin R hasdbe PR reeaning a%idefingd @bBUekt hy| ester,
N, N - hexanedi yl - bi s-carbam ¢ aci d di butyl ester
[008ithcl udi ng i somers), N, N -hexanediyl - bi s-carbanic acid
di pentyl ester (including isoners), .
N, Rxatgiesnofiialky! ipolycathasaatee reprasentaskRy forayla,(18) may include
(i ncluding isonmers) and N, N - hexanedi yl -bi s-carbamc | )
N, N'ehekaniediyl-bis-aasbamiq acid | dimethy! Bs@ﬁeNd‘;/'theP(ﬁn%Wi'l?'ﬁ'&ﬁ[bam'c acid
exanpl es of al kyl polycarbamates represented by =
diefttoyi nedter, (RN-hersinédighbiskearbamic acid dibutyl ester (including isomers),

N,N-hexanediyl-bis-carbamic  acid  dipentyl ester (including isomers),
N,N'-hexanediyl-bis-carbamic acid dihexyt ester (including isomers) and
N,N-hexanediyl-bis-carbamic acid diocty! ester (including isomers). In addition,
examples of alkyl polycarbamates represented by formula (19) may include
dimethyl-4,4-methylene-dicyclohexy! carbamate, diethyl-4,4'-methylene-dicyclohexyl

carbamate, dipropyl-4,4'-methylene-dicyclohexyl carbamate (including isomers),

dibutyl-4,4'-methylene-dicyclohexyl carbamate (including isomers),
dipentyl-4,4'-methylene-dicyclohexyl carbamate (including isomers),
dihexyl-4,4’-methyiene-dicyclohexyl carbamate (including isomers),

diheptyl-4,4'-methylene-dicyclohexyl ~ carbamate  (including isomers} and
dioctyl-4,4'-methylene-dicyclohexyl carbamate (including isomers). Moreover,
examples of alky! polycarbamates represented by formula (20) may include alkyl
polycarbamates such as 3-(methoxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl
carbamic acid methy! ester,
3-(ethoxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid ethyl ester,
3-(propyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid propyl
ester (including isomers), 3-(butyloxycarbonylamino-methyl)-S,5,5-trimethylcyclohexyl
carbamic acid butyl ester (including isomers),

3-(pentyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl - carbamic acid pentyl

‘ester (including isomers),

3-(hexyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexyl  carbamic acid hexyl
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10 di net hyl-4, 4" - met hyl ene-di cycl ohexyl carbamat e,
di et hyl -4, 4' - net hyl ene-di cycl ohexyl carbanmate,
di propyl- 4, 4' - net hyl ene-di cycl ohexyl carbanmate
(including isoners),
di butyl1-4, 4" - met hyl ene-di cyc).ohexyl carbamate

estel ncl udi ng i soners), d( °¥J

3- (gégtﬁlr&yégrgo#ylarﬁgoh l ?)éj b%yt?{rr? ﬁfﬁ&lrcﬁgﬁ ar artﬁcé uéjélél hepty!

di hexyl-4, 4' nethylene dlcyclohexylcarbanate(lncIudlng
estesoners), 15 (including omers) or

di heptyl-4,4' -nethyl ene-dic cIohexyIcarb i.ncl udi
3-(gttyloxpearpanylaniinemethyd)-3.5. 5-iinsthayciohexy P%H%’éé@? ‘=“"dd°‘r’]‘YI ester
carbamate (including isonmers). Moreover, exanples of
(inellding ighersar bamat es represent ed by for mul a (20) may
i ncl ude al kyl pol ycarbannat es such as
[00%2] et hoxycar bonyl ami no-net hyl ) -3, 5, 5-tri nnet hyl cycl oh
exyl carbam c acid nethyl ester, 20
3- Thihmomaimsthyd assnnbe eyt pBodiics- thei nardamjic @eid ester.  For
xyl carbam c acid ethyl ester,

exampl, eBibapiy Gidoestetsaman Cbmmbtlubed By Sedotingi arineydamypaunds with
hexyl carbannic acid propyl ester (including isomers),

ca:%ohbmbﬁbﬂaa Cakiity badn dliphamd Adohof, bt Grérmation atpixy yadnopounds,
hexyl carbam ¢ acid butyl ester (including isoners),

re%hﬁé%ﬂeowrﬁ Gﬁ’cﬁ’ hoe Ufkd@hﬂyéliph&ﬂ& dlcdHolgreir hatomeaticohydroxy

carbam ¢ acid pentyl 25

cognﬁ?ﬁ@&é 'd??ééf&ing & adid est grs w&th amine compounds.

Xyl oxycar Bonyl am no- rret , 5, b-trinethyl cycl oh
[o(grégi carbami ¢ acid hexyl 32 est er(| ncl udi ngi soners),
heptyl oxycar bonyl am no-net hyl )-3,5,5-tri net hyl cycl O

h t | udi
" e Rls PR Mo hy ) 315, 5t 11 met hyl eycl oh
éjggfeagpg Mo Codtibdal finthuSie Sh the' A6HE Hdr§Bbmbound in the

present embodiment, it is preferably an aromatic hydroxy compound in which the

isomers),

normai boiling point of the aromatic hydroxy compound is higher than the normal
boiling point of a compound R"OH having a structure in which a hydrogen atom has
been added to RO (wherein O represents an oxygen atom) constituting an ester
group of the carbamic acid ester represented by formula (17) above, more preferably
an aromatic hydroxy compound in which the normal boiling point is 20°C or more
higher than that of R"'OH, and even more preferably an aromatic hydroxy compound
in which the normal boiling point is 50°C or more higher than that of RYOH. The
term "normal boiling point" referred herein indicates the boiling point at one
atmosphere.

[0054}

In addition, the normal boiling point of the aromatic hydroxy compound is
33




10

15

20

25

The known net hod can be used to produce the carbamc
acid ester. For exanple, carbamc acid esters nay be
produced by reacting am ne conpounds w th carbon
nonoxi de, oxygen and aliphatic al cohols or aromatic

d . conpounds, 10 reactin 1 Ne_conpo ' .
prefbieRbliahen Bandes odnaliiiing inERta EomEoRiRoREODR™ having a
conmpounds, . or reactin boni c acid esters . with am ne
StrigiHiso R QWhighodRs GToHP o R ¢ %ﬁ!ﬁ@xﬁ CEREFGNE- ahepygen atom)
are no particular limtatjons on the aromatic dr ox
consfityiingnaniastemaroup ph aseaibamim 8aineHer ff?Rfeﬁenterbv forfuta (17)
preferably an aromatic hydroxy conpound in which the .
aboe isabonded ithrgughiah cabrnyharasipe merecPejarablyy 1 Enpbmere higher
is higher than the nornal boiling poi nt of a conpound
thaR1 theHnbrval rapilings point tof iR OB QMR C h andrenanogwie areferakly 20°C or
been added to R110 (wherein O represents an oxygen
maaé bighec thast thewormg! boiling peint gf BUPCGAORNe car bani ¢ aci d
ester represented by formula (17) above, nore

[0055¢f erably 20 an aromatic hydroxy conpound in which
the normal boiling point is 20C or nore higher than

t hipi thid nisihber), althodgh \amnaromaticomefrexya bbypaundiso peeférably used in
hydr oxy conmpound in which the normal boiling point is

whRGhe noffRaELdllirtssint tharedtisthighbr RkhGhe ndhaakissiing point of R™OH
"normal boiling point" referred herein indicates the

or FTOCHDRY! Bhisdls RIFCretbVBTR S @arbdmit 046id] ester in the form of a
composition with an aromatic hydroxy compound from a bottom of a distillation
column during distillative separation with a distillation column of alcohol and / or
carbonic acid ester or urea in the presence of an aromatic hydroxy compound from a
mixture obtained in step (1) or step (2) above in a preferable production process of
the composition of the present embodiment to be described later.

[0056]

In addition, the molecular weight of the aromatic hydroxy compound is
preferably within a range of from 120 to 370, and more preferably within a range of
from 200 to 350, in consideration of the preferable normal boiling point range
described above, and preventing an excessive decrease in transfer efficiency due to
an excessively low weight percentage of carbamic acid ester in the composition of
the present embodiment.

[0057]
Moreover, the aromatic hydroxy compound is preferably a compound having

one hydroxyl group directly bonded to an aromatic hydrocarbon ring constituting the

aromatic hydroxy compound. Although an aromatic hydroxy compound having two
34
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In addition, the normal boiling point of the aromatic
hydr oxy conpound is 33 preferably higher than the
normal boiling point of a compound R110000R11 having a
structure in which the group R110 (wherein O

represents an oxyge to onsti tuti.n n ester . I
or P YR ATEuGR ey hanabe g DPF B AGEETHE it fobtituting
above i s bonded through a carPon | group re ic hvd
thep REPBAR| WOTBY SOTRAUIC CaRERSE DRaHSEHcahols Aromatic. hydroxy

boi ling point of R110000R11, ~and even, nore preferably
corppounsd canstiiuiing ther cemaesition: of araresent EMagdipent; skhce there are

R110000R11 . [0055 In this manner, although an
casasoinawhichhther UisyO@'me)mﬁj cpmpesiicar MY Yo bigh, TS, pan fead to a
the normal boiling point thereof is higher than the
decreasain éfficiehcgdpingitransfeR110H 10 or R110000R11, this
is for recovering a carbam c acid ester in the form of
[00%8Fonposition with an aromati ¢ hydroxy conpound from a
bottomof a distillation colum during distillative
sepasfatdbiexamples oficompounts ased as such aforaatimhysirogndompounds
or carbonic acid ester or urea in the presence of an
mad" RBRIdE Carbiitie My droxyp eompolindsnwhich ateireprebenteddy the following
step (1) or step (2) above in a preferable production
forRuRE €819, atd WhichiMave et bhe Bubétiténet R esent
enbodi rent to be described | ater. [0056] In
[00%@ ition, the nolecular weight of the aromatic hydroxy
cofrpound is preferably within a range of from 120 to
370, and nore preferab®¥ within a range of from 200 to

350, in consideratiop-ok_the preferable normal boiling
poi nt range 20 descb ye, and preventing an
n

excessi ve decrease rapster efficiency due to an

excessively | ow wei ght_p€rcent age of(2¢ar bam c acid

ester in the conposition of the present enbodi nment.
[0g60057] Mbreover, the aromatic hydroxy conpound is

preferably a conpound having 25 one hydroxyl group i

(whigreircting Areprisdntsoa aingler mnmultiplawgmarln@moafg@ ring which have
constituting the

6 to 20 carbon atoms, and which may have a substituent;

R' represents an aliphatic group having 1 to 20 carbon atoms, an aliphatic
alkoxy group having 1 to 20 carbon atoms, an aryl group having 6 to 20 carbon
atoms, an aryloxy group having 6 to 20 carbon atoms, an aralkyl group having 7 to
20 carbon atoms, or an aralkyloxy group having 7 to 20 carbon atoms, the above
groups containing an atom selected from the group consisting of carbon, oxygen and
nitrogen atoms, and R! may bond with A to form a ring structure).

[0061]

Examples of ring A in formula (21) above may include a benzene ring, a

naphthalene ring, an anthracene ring, a phenanthrene ring, a naphthacene ring, a

chrysene ring, a pyrene ring, a triphenylene ring, a pentalene ring, an azulene ring, a
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aromati ¢ hydroxy conmpound. Although an aromatic
hydr oxy conpound having two 34 or nore hydroxyl
groups directly bonded to an aromati c hydrocarbon ring
constituting the aromati c hydroxy conpound can al so be

used as the aromatic hydrqxy coppound constitut] t he.
heB3ianss Nipg-ofn dRORGREey iR o DIRARIIANFRRRD: 80 AsgnERfidlenp g, an
cases in which the viscosity of the, conpgsi.t |a§[%:rmx¥a b?
acganihrylang dingaandean @Qﬁpﬂeﬁaé@&'ﬁ%‘%é‘ﬂgﬂ ebrefes ypxampies may
. during transfer., [0058] Preferabl e exanpl es of
inclusien Bgriselestad remsthendrarprransisting 1 & PeBEMiso liRAsa hagphthalene
_include aromatic hydroxy conpounds which are )
ring amdean antuacsne fieg.f dnl asditiap, teesauringg may, haueda wubstifuent other
have at |east one substituent Rl: 10 [0059] OH (21?(
thgrotheodbqverroestionad Rg exanpies ob whichamay rigelede aliphatic gk groups
aromati ¢ hydrocarbon ring which have 6 to 20 carbon
in ahiotstheanamber oh carbonhatomsacensiitutinguthet groupHg a number selected
represents an aliphatic group having 1 to 20 carbon
froat int8gerarofat ite2Q), isuch as a methyl group, an ethyl group, a propyl group
(including isomers), a butyl group (including isomers), a pentyl group (including
isomers), a hexyl group {including isomers), a heptyt group (including isomers), an
octyl group (including isomers), a nonyl group (including isomers), a decyl group
(including isomers), a dodecyl group (including isomers) or an octadecyl group
(including isomers); aliphatic alkoxy groups in which the number of carbon atoms
constituting the group is a number selected from integers of 1 to 20, such as a
methoxy group, an ethoxy group, a propoxy group (including isomers), a butyloxy
group (including isomers), a pentyloxy group (including isomers), a hexyloxy group
(including isomers), a heptyloxy group (including isomers), an octyloxy group
(including isomers), a nonyloxy group (including isomers), a decyloxy group
(including isomers), a dodecyloxy group (including isomers) or an octadecyloxy group
(including isomers); aryl groups in which the number of carbon atoms constituting the
group is 6 to 20, such as a phenyl group, a methylphenyl group (including isomers),
an ethylphenyl group (including isomers), a propylphenyl group (including isomers), a
butylphenyl group (including isomers), a pentylphenyl group (including isomers), a
hexylphenyl group (including isomers), a heptylphenyl group (including isomers), an
octylphenyl group (including isomers), a nonylphenyl group (including isomers), a

decylpheny! group (including isomers), a biphenyl group (including isomers), a

dimethylphenyl group (including isomers), a diethylphenyl group (including isomers),
36
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al koxy group having 1 to 20 carbon atons, an aryl
group having 6 to 20 carbon atons, an aryl oxy group
having 6 to 20 carbon atons, an aral kyl group having 7
to 20 carbon atons, or an aral kyl oxy group having 7 to
20 carbon atons above ou n tom.

a dipropyipbany! asaNR HBC'BS'BQ ;55%%'35 &ﬁg@ﬁ}%ex BHp Tpe{igRd isomers)
and 20 nitrogen atons, .and nd with Ato farm

a dipentylghanyl gsouR @l)wcluwogmmers) ad 5&9}9#1%@' gfoun &r&'%ﬂp& isomers),
formula (21) above may |nclude a benzene ring, a, .

a dibgpiyipheaylroup dinchingnspMecdna tpmr@ny!agmr@wl!ﬁ'%é%mefs) a
ring, a naphthacene ring, a chrysene ring rene

trimethyiphanylrgrop fipcluding: isprpers), péﬂefavl@h@nylugfgup &’ﬁCIUding isomers),
azul ene ring, a 35 heptalene ring, an indacene ring

a #igropylphenyd ngroup n(inclading cisosiis)h pr ealetrlbuwg:heaul group ‘(including
aceant hryl ene ring and an acephenant hryl ene ring.

isoferb); ramylbry gromupe lire svhicy thiermunoboker oficagisorsatoetst eehstitufimg the group
the group consisting of a benzene ring, a naphthal ene

is 6 it @0asdctpas anpHunaxy weoup, Eomethylphdaioxy gnour fissladingrigamers), an
may have a substituent other 5 than the

etisHERTONR tirb @ BAcIBdingG¥6Bls) Sa Propyiplidnoxygrons indieding isomers),
allphatlc al kyl groups in which the nunber of carbon

a Wrbhﬂ‘(i‘n&ﬂdtd@qs&h@m a%eﬁtylbhﬁh@ky ﬂitﬁﬁ@imﬂudmgﬁsomers)
i nteégers o

1 to 20, 'such as a nmethyl group, an ethyl

a KEsithenBhop 2R (el lsoerd b leptiOiENoRy grdurfiholling isomers),
an'go}%ﬂ@'iﬁ xg%ué}?ﬁ(gh?lg%lﬂ L@%&%?tﬁﬁ&?@ouﬂlﬁ@%lﬁb isomers),
g?n%ﬁgs.&% '@2@ ﬁrgc ufin (| ntrfé?%)o @%ﬁlﬂx gr O|.|éacy(fnclud|ng
<l i Ry e ——
R e o g e S

met hoxy group, an ethoxy r opox

QrQliic('G%W‘%le 3nreers), & 9@%9%‘%?"959 (8%@\’@8%@30“‘%) a
i soners), a pent ony group (ipcludin soners),

dihvexylpheroxyy rarapp ( %n@lu@mngsqrw%r g d I*@%ﬁd@'@%ﬂ%@(y 959%;1'“0'“""9
(including isoners), an octyloxy group (includin

isaneersr a )dipkenyiphenoxy gieen fincludiia, isamersl ardfimpthylphenoxy group
decyl oxy group (including isoners), a dodecyl oxy g rouF

(inciudinguisomers)s anteietylphenaxy grow éIDSqudmg igo@efs), a tripropylphenoxy
(including isonmers); aryl groups in which the nunber

gradp gimchaingisomersprosta ttributyiphehexy @rouw (inclusling fsonaers); aralkyl
such as a phenyl group, a methyl phenyl group

gréupCinudhiol the aiERbe) of eariinhatoptseconstitutingth¢igrolipiis figo 20, such
i soners), a propyl phenyl group (including isoners), a

asbé‘tdﬂeﬁ?ﬁﬁéthy%l@w bl pleriytbithgl %exﬁqliﬁdudtﬂg somherisp he mphenylpropy!

group {including i1soners), yl phenyl group

gréusmgn'reaeﬂhlh% isSRIERS S)a pﬁertwtmtyll ghﬁ@y{mcgumn@ néarﬁeiswda r}cihenylpentyl

an octyl phenyl” group (including isomer

oY A, A Ao é?%rnzw ey
grﬁ%t\ﬁﬁlgbﬁé i#%ﬁ&)&%ﬁﬁ et gféu][PaLH?YIhBﬁ\grlé’& B a Rhenylnonyl
b o o, AL RARERA, A R of caror

d'E %{sﬂﬁ.@enylﬂéﬁrou I('ﬁg ﬁqd' ; ys;q%e rsL gﬁenylmethoxy group, a

di hept yl phenyl group (incl udBfg |sonErs) a terphenyl
group (including isoners), a trinethyl phenyl group
(including isoners), a triethyl phenyl group (including
isoners), 5 a tripropyl phenyl group (including

i somers) or a tributyl phenyl group (i ncluding
Lsoner c\

e I
H \..h C hc U er UI odal OuUll

at ons constltutlng the group is 6 to 20, such as a
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10 a hexyl phenoxy group (including isoners), a

hept yl phenoxy group (including isoners), an

octyl phenoxy group (including isoners), a nonyl phenoxy

group (including isoners), a decyl phenoxy group

(including isomers), a phenyl phenoxy group (including

phedg&gﬁﬁiysd rouﬁ (ACRRINYE e Xy f)ﬁéwlproﬁwmy gebupg(inaladieg sSomers),
I et’hyl phenoxy group (including isonmers), a

a pl‘%ﬁ@wgﬁgﬁgw | iding 1i86hEfs)na ipﬁ_émﬂpér)tyloayagroup (including

group (including isoners),

isom%%‘ﬁ&%%ﬂé%@ﬁlﬁ)@(?f%g% ‘C}g&(;‘ i(ﬂﬂld&?hg‘gsélﬁ@m}f 2 pg@nylheptyloxy group

I ncl udi ng isomers),

(incl@t{iiﬁﬁ E%Qﬁ%%g%%eglg%@oﬁ ﬁg‘%"‘ﬂg Itlﬁgu?@g@rg%ers) ng a phenylnonyloxy
I | ph ' ' ' .

o N 0 o ot ot

atonis, et SeparDsy OxF el hitddim 4 frreadiiBials.of B o

groups in which the nunber of carbon atons
[006¢bnstituting the group is 7 to 20, such as a

phenyl met hyl .group, a nyl et hyl grqu e [ :
" Butpizs, o RaHBrIpTBHBAD) GRSNp TRk ardiie GPERtiE I sroups in
phenyl butyl group (including.isopers), a phen

whichrba numabeIaf gedeon Sloms snstibtingane dray b 8 MR Sdlebled from
(i ncluding isoners), a phenyl heptyl group (including. .

integeys of 14p 20a syele AS IadBQWPQ'i%'Epa(‘i |@g‘?‘fﬂ; 3 BH\\é'rgi?“B?'“S'”d'"g
phenyl nonyl 25 group (including isoners); and .. .

isomseTs), ey bolyy ayoup gincludinghisemersle & paBY 9EUR: APBIYHIng; ispmers). a
constituting the group is 7 to 20, such as a

hexylgrowp rieichding omeps), @ B&ptypaoup| dndkeding s), an octyl group
(including isonmers), a phenyl propyl oxy group ) )

(inclibimg! 1¢diiegs), omBNy) group ltieciiding: ydomsrsyradecyl BEeuRii(ingluding
i soners), a phenyl pentyloxy group (including isonmers),

ison@er@ﬂeé‘yddh@éyl @Houm insiidirign édomsire)y drsameoctydecyl group (Including
phenyl hept yl oxy group (including isoners), a

i IgPotibs( innwhicHithe riupsbierrof)capboraatoms constituting

'““gﬂgﬂﬁ'@gﬁﬁy# g@x grous|(on(i ncl udi ng i soners). These

the g{oﬁjgﬁ st releficadd Mol iRteRRrd 61 t¢120,Micheed Aiethadyagreup, an

than carbon, oxygen, nitrogen and hydrogen

ethogﬁgggoulg%gaoﬁﬁéﬁ)%xgegg@baﬁlgbﬁain%f igomdr8), f & rug)iexy roup h(including

I'phatic kyl grioups in which the
RSB LA L 8y gy ang smor)
a hggﬁwédag%&%f)ggﬁgpﬁgh&lgn%& yuf’angr%g% ?’ha Sgkﬁﬁtgzluding isomers), a
noriopo e (RAU S0P ' IS SRR Fndiiners) o
s vt ) O S S Y mor
aryliogsrgg%?cg/ Mr&tgﬁgeﬁ%kgg{lgf %ﬁbg%@%%ﬁ&gﬁé Be\%gr%t?pn is 6 to 20,

al koxy groups in which the nunber of carbon atqQns henvl
suchcams i phenyhgraupe aymedyIpheryl SRR AngludiBgtisemersnan ethylpheny
integers of 1 to 20, such as a nethoxy group, an
groe Hineludin isomers)p reo propy Iphenyb g aupc (inelidigy iisenersy) @ bytylphenyl
butyl oxy group (including isoners), a pentyloxy group
gro(p Mivkclidinpisoawrsy, 9 pelatylpdmpylogrpugr(mgdj.lcgmm isaneprgy @ hexylphenyl
i soners), a heptyloxy group (including isonmers), an
gro@s (rcRigingdisarré), achepstyipbenyareup Yincludi isomgrgian octylphenyl
group (including isoners), aggdecyl oxy group (including
i soners), a dodecyloxy group (including isoners) or an
oct adecyl oxy group (including isonmers); aryl groups in
whi ch the nunber of carbon atons constituting the

group is 6 to 20, such as a phenyl group, a
met hyl phenyl group {includi-ng—i-sorers)

) !
oef-S—ah ctnylpncnyl

group (including isoners), a propyl phenyl group
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group (including isoners), a nonyl phenyl group
(including isoners), a decyl phenyl group (including
i somers), a biphenyl group (including isoners), a
di met hyl phenyl group (including isoners), a
di et hyl phenyl group (including isoners), a

groub finolinghisoyriers); auporylphenytiigiern {ipawding, isgmers), a decylphenyi
di butyl phenyl group (including isoners), a .

grout [incluginghisopriers), ar biphetyngiougi (cludingdsemers), a dimethylphenyl
di hexyl phenyl group (including isoners), a ‘

growh (iRelidihg heomyérsiranipthlyl phenyidirogp ilincluding) isometsdr p Higngpylpheny!
group (including isoners), a trimethylphenyl group

grop (1AIUGinG SsdrRevER Bdibutylphiengt dnplp iimouding isame(s)na dipgintidphenyl
i'somers), a tripropyl phenyl group (including isomners)

g;o% Rinkiudfigt ylsﬂhfé??]'ﬂ, @ odmekyiphemyi ngroup orimch)dingar ydommsrs), a

oups i n"which the nunber of carbon atons

dih%ﬁ@ﬁ%&;.(ryﬂ irBdo t(ﬁ%{ﬁﬁ&oﬁ%r&ﬁ & térphéfy! @uuF (amlwling isomers), a

roup, a methyl phenoxy group (1 ncluding

trim%rﬁmeg%%%@%edﬂw If&%\g‘refjigf %QriétHWHéﬂ;/{@gupqung Bomers),

group ng i SOMers

o s UBHERTCA I ki lias) 7 Shusbhny grop (neuing
o330 A AT B oS g Mgt rove
s 3 5 o AT g bl (R o, o
ethﬁgﬁ&{%f‘ge;ﬁﬁﬁv 4%&@?@1&8@{#@} %g?rhéﬁgﬁ%ﬁ@ysﬁoug (including isomers),

di et hyl phenox ro i ncl udi ng i, soners), . Lo

2 bl OO BENG AU OTIREH o HR SRy j9rByp (ncluding isomers),
di but yl phenox rou including isopers), a . . . .

2 hexyiRangi BERgMaE ARl HRPY BRREY)royp (ncluding isomers),
di hexyl phenoxy group (including isoners), a .

an détiiphenontanooRr fingluging ispmersda AgnYipherefgreyp (igciuding isomers),
di phenyl phenoxy group (including isoners), a ) )

a decyiphenpkyhgroow dinoluding riedroelishg a gquawlg}gngxy group (including
triethyl phenoxy group (including isoners), a

isometrsg) @pvindibpipkgnoxyogeoyp riticlutiing isaroens).sp diethylphenoxy group
tributyl phenoxy group (including isoners); aralkyl

(incllidhep $sonferdh)i & Bligropylphertey grbup irtotuding ésomers), a dibutyiphenoxy
constituting the group is 7 to 20, such as a

groBP EMMCRINY | isoiers), a Riventyipheydxygrgropp ( i(includifigngisomers), a
I'soners), a phenyl propyl 25group (including isoners),

. Ol ( . o
T g QAT s migvoramy o e
iso%%ﬁbgf 3&#%85@%5‘&16)@0 i z](elrrl]cgtlltl(?@?‘ N¥bMer)yh @ithetBylpheénoxy group

nersy, yl group (including
e g SRR, O s e mgaspytenoy
groﬁﬁ gaﬁﬁlﬁ@ﬁ&l}s%ﬁ%gg} g:tr%@ﬂ@?ée xgxéﬁgﬁgﬂ%éy@ﬂg f‘%g?xﬁés); aralky!
Qroigggrirlgr : %pl?”erg%}p éf?%bg%( Ao %fgﬂéﬁtpﬁ'lb‘#ﬁ%] rdugoigeir )20, such

phenyl pentyl oxy grou ingluding i.SQers).
as BahmiTERITb 0w G premiByicrgh SERURGR isgfers), a phenyipropyl
phenyl heptyl oxy group (incluyding isopets a
groBRcinalehing l89r)Ts) o PhenHBHI5eR 4@&@5&’}3 somers), a phenylpentyl
phenyl nonyl oxy group (including isoners).. These g%oEgslh tv]
groaipelinaludiag dgnnerg),opbenyhexy Oraup ( o isOMHE): &t Rpnyinepty
t han carbon, oxygen, nitrogeyp and hydrogen atons. 10
[ 0063] Exanpl es of such an aromatic hydroxy
conmpound may i ncl ude conpounds represented by the
followng fornmula (22): [0064]
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15 [0065] (wherein each of R2, R3, R4, R5 and R6
i ndependently represents a hydrogen atom or an
al i phatic group having 1 to 20 carbon atons, an
al i phatic al koxy group having 1 to 20 carbon atons, an
aryl group having 6 to 20 carbon atons, an aryl oxy
grougr ngluding lisorerg),Ga pbedyloctylr @mpa(mmlmi:ngnsome:skw agmtnwlnonyl
having 7 to 20 carbon atons or an aral kyl oxy group
groupafincigdingt isoR@rs)pmindnamatkytoxy groepsinwehigh dbesnumber of carbon
contai ning an atom selected fromthe group consisting

aton® conshiRling Olkisg gfouNds I t1tHoBeN satbnas arphemylmetheky agreup, a
of R2, R3, R4, R5 and R6 does not represent a hydrogen

phe@fiétfbxy HRIRAInckRling |someEs<)amr@&ymfoﬁlbxy@ouﬁ@nclﬁamgnsbmers)

may 1 nclude aliphatic alkyl groups in which

a phenyasiitylek Cg'l’bhﬁ”?ﬁél@dﬁﬁgci%ﬁfe'ré)lﬂd fitﬂ]te Igeﬁt’yﬁﬁd? gﬁo@ (mciudlng

nunber se ected fromintegers of such as a

|son‘23?r)h x?té}%pg(lﬁ’élﬂdiné iBbARYd), Qﬂglh@nylheptyloxy group

ng |so rs) a butyl gfoup (includi

ol TS3ba), I 305 g S g
gro@é@% gmaﬁ’sdrﬁ&gg | S%I}eosﬁgb ?ﬁ{%cl r dFJFBera@: fn@ldtﬁ?b ITll?iat do not contain
o R A A 1

gklphatlc al koxy groups in which the nunber of carbon
[0063] ons constituting the group is a nunber selected from
ers of 1 to 20, such as a nethoxy group 10
5 651t 5 BimRgic P9y | SRTRRHNGG MY e, Compounds
butyloxy group (including.isomers), a pentyloxy group
reprﬁerma@evﬂgef%lewmgsfprmalaﬁg 2% oxy group (inci uding
i soners), a heptyloq group (including isoners), an
{0084tt yl oxy group (including isoners), a nonyloxy group
(including isoners), a deq*}oxy group (i ncluding
i somers), a dodecyl oxy graup gdncludlng i sonmers) or an
oct adecyl oxy group (i ncl i soners); 15 aryl groups
i n which the nunber ofR;Kigﬂg atons constituting the
group is 6 to 20, such as %ﬂé group, a
nnet hyl phenyl group (|nclud|ng onmers), an
et hyl phenyl group (including isoners), a propyl phenyl
group (including isoners), a butyl phenyl group
[OOGSLnC|Uding i somers), a pentyl phenyl group (including
oners), a hexyl phenyl group (including isonmers), a

R 5B SRRt S0 A S 08, o

i ncl udi ng i somers) yl. phen

an aﬁlem@r@pup @amnshmﬁﬂ 5?%95 E(tgwe’r %'a Pﬁ &él@ ’%QFOHP p having 1 to
di met hyl phenyl group (including iIsoners)

20 cairbemyatemengd by hayipgihdoiZbeathon, a@ms an aryloxy group
di propyl phenyl group (including isoners)

havidg §utoy 2B tearkon gtasasm qn acmiikndigigup demipesy | to 30 carbon atoms or an
di pentyl phenyl group (including isoners), a

aralldildvyxgriopp dvayingg? to B0 (Gankmrugioms, ithe abovg graupsontaining an atom
di hept yl phenyl group (including isoners), a terphenyl

selegieduporGi thel group oconsisting SOf, caabon, oxtdey amd mitrogenoatems, and at
(including isoners), a triethyl phenyl group (including

least 6seref RY,,R% R*, R® and R® does not represent a hydrogen atom).

[0066]

40
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a tripropyl phenyl group (including isonmers) or a
tributyl phenyl group (including isoners); aryloxy
groups in which the nunber of carbon atons
constituting the group is 6 to 20, such as a phenoxy
group, a nethyl phenoxy group (including isoners), an. .
etgndnmples ok RZOREUR® (R ahd R°ray éwidesaliphatic alkyl groups in which
propyl phenoxy group (including isoners), 5 a

the bsiib&h oh GaybeH @itigmé i comistitliting theogeoup) Js @ number selected from
pent yl phenoxy group (including isoners), a ) i

inteﬁ%@’bﬂoh 20 YsLibhQitPa Mathyiugtong, arsethyt gipupaa propyl group (including
ept yl phenoxy group (including isonmers), an

isomefsy! B?Euﬁgllxyrdiibo(iﬂc{ﬁdiﬁ@i'sldﬂnﬁ&)j aopenityl) groapnimsiiging iexpers), a
group (in

udi ng i soners), a decyl phenoxy group

heXyl g?&@d;m&u&@p B6rhbrs) 2a e frbep gngludimuisotriens), i oyl group
’soéners)y, a

nnet hyl' phenoxy group (i ncl udi ng

(inqillicgﬁgigr’negs),d%ehaﬁ P XHnSlGOIHE “Bmets)claidieog group (including

_ di"propyl phenoxy group (including isoners), .
oo HRBRICHF O RIE LA, obareoskadeot group (nckdr
lsog{qrﬂégﬁbﬁﬁg%gﬁgﬁt@g%ﬁ%lﬁ%I'i’r?]%h?@lﬁ r%i ;::?ﬂ)gn atoms constituting
B A PFRR RgE B B30 8 oy grou, o
ety ! BB oS RS ABb PRBRIC 5 bufory, aroup Gnolcing
isotmreirg)ljgyge%?y?gx%xgro%o(%%lu iinrbcilsgrqwierr]sq, ia%%%% gro%rpaﬂiﬂ%ﬂding isomers),
a heptyloxy group (including isomers), an octyloxy group (including isomers), a
nonyloxy group (including isomers), a decyloxy group (including isomers), a
dodecyloxy group (including isomers} or an octadecyloxy group (including isomers);
aryl groups in which the number of carbon atoms constituting the group is 6 to 20,
such as a phenyl group, @ methylphenyt group (including isomers), an ethylphenyl
group (including isomers), a propylphenyl group (including isomers), a butylphenyl
group (including isomers), a pentyiphenyl group (including isomers), a hexylphenyl
group (including isomers), a heptylphenyl group (including isomers), an octylphenyl
group (including isomers), a nonylphenyl group (including isomers), a decyiphenyl
group (including isomers), a biphenyl group (including isomers), a dimethylphenyl
group (including isomers), a diethyiphenyl! group (including isomers), a dipropylphenyl
group (including isomers), a dibutylphenyl group (including isomers), a dipentylphenyl
group (inciuding isomers), a dihexylphenyl group (including isomers), a
diheptylpheny! group (including isomers), a terpheny! group (including isomers), a

trimethylphenyl group (including isomers), a triethylphenyl group (inciuding isomers),
41
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groups in which the nunber of carbon atons
constituting the group is 7 to 20, such as a
phenyl met hyl group, a phenyl ethyl group (including

i soners), a phenyl propyl group (including isoners), a
phenyl butyl group (including isoners), a phenyl pentyl

a tppyiphiengl aciupg (inshwiings lisoraersh esty ahtrbutylghenyb group (including
(1 ncluding isoners), a phenyl heptyl 20 group

isorheRy)! agioxy drevseinavhich i aoribec bf tarpon@abor(s wohstitisting the group
i soners) or a phenyl nonyl group (including isoners);

is PR A IsUck ¥HsOX phek oup, #Mmethylphenoyngreupdinchaligpisomers), an

atons constituting the group is 7 to 20, such as a

ethﬁgﬁéﬁé)gﬁéﬁb%y(irﬂﬁm isdritENd piopgiphed oot graupniinaleding isomers),
omers);

a phenyl propyl oxy group (including Isoners),

ab%ﬁﬁﬂ%ﬁééﬁgﬁd@g cICdiR Pso%é?@j,%g igﬁéﬂ@{ﬁgmup (igcluding isomers),

group (includin i sonmers),

« ERTRMASON A REUR 0L, FMspgpRBnsY oroup (ntuding e
o BRSPS b i e, A RBSh GcP (s somers.
 RAIPERAY! o B SRR iy Rent P . (g
isor(nieps l uadidiqrﬂe{.@%rﬁ%hg)w g%gﬁ y(lercrl]uleﬁJ) ig&ﬂg}sb’.d iangié'trﬁﬁﬁ’?élﬁky group
(including isomers), a dipropylphenoxy group (including isomers), a dibutylphenoxy
group (including isomers), a dipentylphenoxy group (including isomers), a
dihexylphenoxy group (including isomers), a diheptylphenoxy group (including
isomers), a diphenylphenoxy group (including isomers), a trimethylphenoxy group
(including isomers), a triethylphenoxy group (including isomers), a tripropylphenoxy
group (including isomers) or a tributylphenoxy group (including isomers); aralkyl
groups in which the number of carbon atoms constituting the group is 7 to 20, such
as a phenylmethyl group, a phenylethyl group (including isomers), a phenylpropyl
group (including isomers), a phenylbutyl group (including isomers}, a phenylpentyl
group {including isomers), a phenylhexyl group (including isomers), a phenylheptyl
group (including isomers), a phenyloctyl group (including isomers) or a phenylnonyl
group (including isomers); and aralkyloxy groups in which the number of carbon
atoms constituting the group is 7 to 20, such as a phenylmethoxy group, a
phenylethoxy group (including isomers), a phenylpropyloxy group (including isomers),
a phenylbutyloxy group (including isomers), a phenylpentyioxy group (including
isomers), a phenylhexyloxy group (including isomers), a phenylheptyloxy group

(including isomers), a phenyloctyloxy group (including isomers) or a phenyinonyloxy
42
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5 butyl phenol (including isonmers), pentyl pheno
(i ncluding isoners), hexyl phenol (including isoners),
hept yl phenol (i ncluding isoners), oetyl pheno
(i ncl uding isoners), nonyl phenol (including isoners),
decyl phenol (including isonmers), dodecyl pheno
gro(p iotludinggsomeersir s) , phenyl phenol (i ncl udi ng isoners),
phenoxyphenol (i ncluding isomers) or cunyl pheno
[oog¥)Nncl udi ng isoners); di-substituted phenols such as 10
di met hyl phenol (including isonmers), diethylpheno

(i Prdrpliesgofi Seomato , hydirmayo pphpoends iniayc Ingtlideg mono-substituted
i soners), dibutyl phenol (including isoners),

pheoRe 8ot BEeNR)Iphérst! (indiuting Borers), ,propyiehengbl{imchiding isomers),
(i ncluding isoners), diheptyl phenol (including

but{élﬁﬁéﬁéishncﬂh%t Véomery! pentigphationg(ingiading S)somers), hexylphenol

nonyl phenol “(i ncludi'ng i soners), didecyl phenol

(lncﬁ%dgﬁé @W%ﬂ Pﬁgﬁiﬁ%ﬂoﬂ(ﬁé}@cﬁﬁy igtnesre), dotyXsteidi (ificluding isomers),

_ I phenol (i ncl udi ng' 15i soners),
rrfARFEE BRI A1 LBeSORE: Gl by chdecyneno
ondY S S5 S, B Aealphenc (o
wof 5. B, CGLRATC P P Te gBemr paibe ucn o
AR YRR bR MRS A ), fropvoneno
(inq@i%: gaﬁg?ﬁﬁzgﬁﬁ@@bh%b&ﬁkﬁﬁﬂbﬁﬁggméé} dipentylphenol (inciuding
isor.%tgg%l;%gg&k%ggg@%ﬁ%g%g&i;fw(éhé%r%nduding isomers),

(i ncluding isoners), ethyl heptyl phenol 25 .
dioglylppeoe! (ngluding isemae).udinagyiphenel éncluding,isarpag) . idreylphenc

et hyl decyl phenol (including isoners), . . .
(inahudiyg demreers), plidadecylshenot (including isomers), diphenylphenol (including
isomers), diphenoxyphenol (including isomers), dicumylphenol (including isomers),
methylethylphenol (including isomers), methylpropylphenol (including isomers),
methylbutylphenol (including isomers), methylpentylphenol (including isomers),
methylhexylphenol (including isomers), methylheptylphenol (including isomers),
methyloctylphenol (including isomers), methylnonylphenol (including isomers),
methyldecylphenol (including isomers), methyldodecylphenol (including isomers),
methylphenyiphenol (including isomers), methylphenoxyphenol (including isomers),
methylcumylphenol (including isomers), ethylpropylphenol (inciuding isomers),
ethyibutylphenol (including isomers), ethylpentylphenol (including isomers),
ethylhexylphenol (including isomers), ethylheptylphenol (including isomers),

ethyloctylphenol (including isomers), ethylnonylphenol (including isomers),

ethyldecyiphenol (including isomers), ethyldodecylphenol (inciuding isomers}),
43




10

15

20

25

et hyl phenyl phenol (i ncluding isoners),

et hyl phenoxyphenol (including isoners),

et hyl cunyl phenol (i ncluding isoners),

propyl butyl phenol (including isoners),

propyl pentyl phenol (including isoners), . ) .
ethﬂ?ﬁ&ﬂlﬁ}@h\b‘l PedARding | Boheté) gethyipimenexyphenol  (including  isomers),

propyl heptyl phenol (i ncl uding isoners),

| ing i i ' utjpher®l (including isomers),
eth Emyipﬁeﬁm Em@?'“?' NEdrHEsNg propaibutyp

ropyl nonyl i ncludi ng i1 soners),

progglgg%@@gﬁbrm%ﬁldmg NRbHErE0 prpyitiexylphenol (including isomers),

ecyl phenol™ (i ncl udi ng i soners),

proﬁ{rig%éﬁly@ﬂgﬂéﬂ' W&‘é '( ROMEIsNY presyisatglphenol  (including  isomers),

nox i ncluding isomers),

proﬁhﬁ@ﬁ%éﬁ%chg?@ﬁ@hu{q ﬂag{atﬁgﬁg f)ﬁsiigggfreglphenol (including isomers),

prog%éha%ﬁléﬁon%ﬁgﬁyﬁeﬁh%?%é' Pgim@%asnylphenol (including isomers),
proBUphpREHPEREn grlbiG) [faiae!, S38EEImyphBnl, dncluding. comers),
butyiparenOb L LOFHEG, | RRmESS. ( HutyIfEs/ithericl "ty isomers),
butgllﬁ%{y hengﬁzgg u%kq%L?ﬁ%%ﬂ?S%ﬂgWhenoi (including isomers),
butgg%gllpag%wgﬁgg&néi(Péé#%&qggiq%@gﬁéé\@henol (including isomers),

pentyl octyl phenol (including iso S \ . X
Uttty Gnolidiian dseTaeTY BGBhEHYIPheng! (including  isomers)
ent yl decyl phenol (i ncluding isoners), . . .
buﬂgmhb;bxwﬂéngl pa'rrmlud(ingi W%mgbpy yighenol (including isomers),
pent yl phenyl phenol (i ncluding isoners), . . .
peigiNexyiphems x \(inokidaig (isomees)i ngentyhephdphenol (including isomers),
pent yl cunyl phenol (including isoners), ] ) .
peh§ictyiitianob h¢includipgn cisociens), i sentylonylpherol o@ﬂ‘i’ﬂ‘ﬂiﬁénd?omers)-
(T ncluding isoners), hexyl nonyl phenol (incIudjnP ) )
peﬁ@ﬁ@%ﬁlﬁh&n&l%bﬁbﬁﬁ%' pémers), ( ipeatyidbidegyiphenel dincluding isomers),
xyl dodecyl phenol (including isonmers), 20

peﬁ@)@ﬂegg@ﬂ%rﬂhﬁﬁ&hdiﬁ?nﬁbﬁﬁirs’)g pestyiphienoxyphenol (including isomers),

noxyphenol (i ncluding isoners),

ingC lisshhes), ! iphenol (including isomers),
peﬁ@&l}%ﬂrﬁﬂ%ﬁgﬁégrﬂipﬂc iSHhe’), S irptylphenol  (including

'ncluding isomners),
he%ﬁ%&{pﬁ%ﬂﬁ%ébﬁ@ﬁ@iﬁb ( I(iﬁlg Sﬂgg‘.éﬁﬂgﬁfgf"e%‘ (including  isomers),
he&%é%%?ﬁﬁ@hﬁ#b?ﬁ%@%%?nb@g‘gfgrﬁg!phiﬁol (including isomers),
hegﬁ{,%mﬁ%ﬁg{g@qﬁﬁéipég{é‘éh]‘éﬂ%??g% e n’5 ohneyqoée(é@%l%dgggn oilsomers),
vk SReor IR IRIHET T SRERBIncrlc ki  somers)

heg&%r@%%%gag&%inééﬁ%ﬁ% ,?Sléépgyn@gealphenol (including isomers),
dodecyl phenyl phenol (i ncl udi ng, i sopers 5 . Lo
hegtyladecyipbaosly finekging( am%)aneewwﬁﬁspi'?h%?m (including isomers).
dodecyl cunyl phenol (including isoners); and, . .
heptyilphenoxyphencd Aintkdiog sisemers)a qn?ﬁ%%‘)ﬁpﬁﬁﬁ‘@neﬂc'“d'“g isomers),
(including isoners), triethglphenol (i ncl udi % . .
octyhariphenol r i (chysjngp h dsarners).n c Pakidesyirbenek s?", cluding  isomers),
tributyl phenol (including isonmers), tripentylphengl
octyldsdatsfiphenok ofireshading t isomecs), plestyiphenylpbena né)f'ClU ing isomers),
i sonmers), triheptyl phenol (ineluding isoners),
trioctyl phenol (including isoners), 10 trinonyl pheno
(i ncluding isoners), tridecyl phenol (including
i soners), tridodecyl phenol (including isoners),
tri phenyl phenol (including isoners), triphenoxypheno

(i ncluding isoners), tricumtpheret—tnctuodrmyg
i soners), dinethylethyl phenol (including isoners),
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i soners), isonmers), isoners), isoners), isoners),

i soners), diethylnmethyl phenol (including

di et hyl but yl phenol (i ncl udi ng di et hyl hexyl pheno

(i ncluding diethyloctyl phenol (including

di et hyl decyl phenol (i ncl udi ng di ethyl phenyl phenol .
octy(dﬂéﬂoﬂﬁ'bﬁ&olZﬁhaacmgs)isordésb,hwqwiwmxlvbewoI(mc'Ud'“Q isomers),

(i ncluding isoners), diethylcunyl phenol (including
non ﬁ@&ﬁgﬁénold'(iaemewgmgwbré),enmnyddcmé_cvmhegoh inciscing  isomers),

I propyl et hyl phenol (including 45 isoners),

nonggpgréggéh@rﬁlytiﬁgﬁaﬁb (doredrai penyipteemxgpheno! (including isomers),

penty endl (including isoners),

nonﬂicﬁfn&ﬁ%/ﬂeﬂéﬁ%’@r‘%gﬁfmliQ%rﬁ%l’éj,did?ﬂiebﬁlﬁﬁﬁmﬂb?enol (including isomers),

I ncl'udi ng 1 soners),

dod%if;@faﬁgliz#)&gh%&hei iu&{i{\gﬂg:i%&%! 2P MRigdkcylcumylphenol  (including

nyl'pheno ng i soners),

isorg%a%ﬁggﬁ({igﬁ%%ﬂgﬁg% Jfﬂegﬁlﬁg%(g?ﬁgﬁgﬁﬂigﬁn@e%o’l (including isomers),
wiey[paRoN GraaRg Jrafer) MisitiHeric? fiEfiihg isomers), trbutylphenl
Y b 8, LR waorrt v

~di butyl et hyl phenol (jn¢l udi ng i so : L
iISOMEFR)t );anzmlpﬁgﬂ n&qni:@m mrﬁﬁrss,sgﬁécﬁil?l:\enol (including isomers),
di but yl pent yl phenol (i ncl udi ng, i,soners . . .
trindn!dghgmdexyﬂywm (1SREEng .ngsﬁﬂﬁlgﬁl?dl (including  isomers),
di butyl heptyl phenol (including jsoner . . .
tridddecyighaney | plirsleding 0 [SOMErsMi nﬁ'pih%)‘ulﬁﬁéﬁ?l (including  isomers),
di but yl nonyl phenol (i ncluding isoners}, ) ) , )
triptiehonypheroly | {inchdling i risomersig itdenraylphenol (including isomers),
di but yl dodecyl phenol (i ncluding isoners), . L
dintittyiethlyiphengl (iheloding( isooiens) _rt@ne_thylpépg))lphenol (including isomers),
d!butylphenoxyphenpl_glnclydlqg | sonmers), o quding § s)
dinstithylbylyiphenbb (inckating! isoers)giimethyipentylphenol (including isomers),
di pentyl met hyl phenol (i ncluding isomers), ' o
dinfhtRAREMJISHENdI RieNRling istrherd), ndimietiylieeptyiphenol (including isomers),
o IOVOIO')" Ehenfl (5.;0([;:' i gl?mlﬁﬁoin;ﬁ)me | (including isomers)
i i a8}, udi aomgpleno ,
d'"ﬂ?‘ﬁ@ﬁw'pﬁ@% Slhg'rﬂ]lglng(li ncl udjl ng i so!r,rer S),

dinﬂ%tﬁiiﬁ{eéf'l@ﬁ’rw :Sﬁgﬁﬂ g i@bﬁ@rég%l?ﬂethﬁiﬂﬁaé@ﬂphenol (including isomers),

! nol “(1 ncluding isoners), . .
oS BERDPIERYIAD Rt ac! M) samemybnencwypherl (e
isqjg?%éﬁ% ?h&%ﬁﬁiﬁﬂggﬁf& ( fnn’lﬁ&ﬁﬁé&ﬂg Hg&inggsﬁg‘ra%egtyimeth\:iphhenc:l (i-nc:u:::g
468 i A o o=
G i A
is@ﬂﬁ@%ylcﬁ@hy%pg@menpf n@mq}g&ng’giisbompg) ?d’lethy!octylphenol (including

di hexyl pentyl phenol (i ncluding, i soners),, . :
ismmledri)etpy pgwghgnolg ilineluding gispg@%r Sgiagthyldecylphenol (including
di hexyl octyl phenol (including |isoners),. . .
iscdhemxzuieungl/dq%mlphegoh ﬁng!gdiﬁlg isgmq;ﬂsgc!tethylphenylphenol (including
di hexyl decyl phenol (including isoners), includi
ischbm)y tidtiadmtyenoixgplodnd] i (rdluding gserserr gye,thylcumylphenol (including
di hexyl phenyl phenol 25 (including isoners), . .
is6thBeyY diprepgmptriviptanol i(meludinigh gsareershbr dipropylethylphenol (including

di hexyl cunyl phenol (i ncl udi ngsgi soners),
di hept yl met hyl phenol (i ncl uding isoners),
di hept yl et hyl phenol 46
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(i ncluding isoners), diheptyl propyl phenol (i ncluding
i soners), diheptyl butyl phenol (including isoners),
di hept yl pentyl phenol (i ncluding isoners),
di heptyl hexyl phenol (including isoners),
di heptyl oct yl phenol (including isoners),
isomerﬁ)p@{wmpw ulyirheob! (INalding igpeyshedipjopylpentyiphenol (including
di hept yl decyl phenol (including isoners),
isontiets) pdjprapylbexyiptrenc | (incliding dsamensy Hipsersihaptylphenol (including
di hept yl phenyl phenol (i ncluding isoners),
ISOMEMptq:pmbplnowjmbenbI(m(cluuhrigJdsmgensg.ommrspylnonylphenoi (including
di hept yl cunyl phenol (i ncluding isoners),
isofhes)! diprepyidéayiphenbl (inclatingi iagnbm)ndipsopyldodecylphenol (including
di octyl et hyl phenol (i ncluding isoners),

lsoﬁ‘\bﬁé)t y|dlp:@p?f!phbﬁﬂ?her‘dlnc(mduﬁmgl sizoeners), dipropylphenoxyphenol
di octyl but yl phenol (i ncluding 1soners),

(mc%cﬁﬁ% YisoRBtsy, arp?swlcdmﬂfsheﬁbmgnmmngrisa:mers) dibutylmethylphenol

yl hexyl'phenol” (i ncluding i somers)

(lnog).:l fif ' ﬁ‘@r?ﬂppﬁﬁﬂﬂ}leth%héhéld(%hﬂ%g Sigsmets), dibutylpropylphenol

henol” (1 nhcludi ng i soners

(mcﬂ.:l ylsgﬁi(?f%)phﬁﬁﬁty d;féﬁ?&ﬂkh?ﬁdgg Hgéilﬁg’g: )lsomers) dibutylhexylphenol
(|nc§.fogﬁg§yFs%E€é;r¥oityp Ut pé;%tpf;?'hﬁﬂg %ﬁ@%ﬁgﬁ% 3omers), dibutylocyiphenol
(mcﬂfcﬁ zbsﬁﬁ'{wpﬁ@%bflrgézw&q@?g&hl ad nés)isjomers) dibutyldecylphenot
(mq‘ﬁfd}ﬁ%%ﬁ%@?Bﬁgﬁ@cﬂ&{q@&bﬁ%haﬁ gnglgge %Pmers), dibutylphenylphenol

(incﬁ#ﬁ&%%ﬁ%&paﬁg%héﬁ%ﬁ%nClonglr} soge ém%rs), dibutylcumylphenol

(mﬁﬁﬁ%&%ﬁ%?ﬁ%&%ﬁﬁﬁ#}@pﬂé E’g’}'eﬂ,ﬂr és,omers) dipentylethylphenol
di nonyl oct yl phenol (i ncluding isoner

(mqﬂidmw@@epﬂ)pmtylerIMDﬁg (mgwﬁmgs)somem) dipentylbutylphenol
di nonyl dodecyl phenol (i ncl udi ng isomner

(incllidingnyisprers)| dipemtyihgxyinhanei r(@cwmammers). dipentylheptylphenol

di nonyl phenoxyphenol (i ncluding isoners),

(incdliding yisomneys) p Fdiperityloctytpthegioh inclusivg sl;somers) dipentylnonylphenol

di decyl net hyl phenol 20 (i ncl udi ng isoners),
(inofliding ydarhérs), pdipentyldecylphenol ngnalsding isjmers), dipentyldodecylphenol
di decyl propyl phenol (i ncluding isoners),

(inclidisg 1okery), BlipenslipHenyiphenohgndlsding isomers), dipentylphenoxyphenol
di decyl pentyl phenol (i ncluding isoners),

(mdmdilﬁ@ Mé&ﬁéhé') ph%ﬁiylddrﬁbﬂbh‘éhdl KinchadTRY Somers), dihexylmethylphenol

di decyl hept yl phenol (including isoners),

(rncﬂ.l\oglg%yﬂseﬁfe\‘% P%H&yléﬁﬁ@hﬁﬁb@tdcﬁﬂi@ Ssemers), dihexylpropylpheno

nony phe ['udi ng 1 soners),

AR5 Y AR AR Sohers. sy
(incﬂ.}@«i@ y{s@ﬁ’%ﬁg%@ ﬂg&%gé&qﬂﬁgﬁﬁl’g QF\gIMﬁ L |§$mers) dihexyloctylphenol
(incmcgfbggetg %g{eéh %ﬁgﬂﬂﬁc’)%&ﬁﬂ%oﬁ ﬁ%p{@&”‘gﬁ ?ﬁ?rs dihexyldecylphenol
(in &%%g OW ‘3 éqq&lp@fen F @%ﬁeﬁgg’?ers) dshexylphenylphenol

(mcilpq(;&gﬁc{y}l en;ﬂa :@ﬁ&%rtq%{nd u n@%ilgﬁrﬁgﬁéqsrplérs) dihexylcumylphenol

di dodecyl hept yl phenol (i ncluding iso

(incicRei domeEDy HSRBRAMCHVRIGRD (GBI hers), dineptylethylpheno
di dodecyl nonyl phenol (i ncl udieng i soners),
di dodecyl decyl phenol 5 (including isoners),
di dodecyl dodecyl phenol (i ncluding isoners),
di dodecyl phenyl phenol (including isoners),
dldodecylphenoxyphenol (|nclud|ng |sonErs)

UI UUUCLYI LUIIyI pIICIIUI \I IIL.I UUI nyg 1 suirel b)
di phenyl net hyl phenol (i ncluding isoners),
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48 isoners), dicunyl phenyl phenol (including isoners),
di cunyl phenoxyphenol (i ncluding isoners),
nmet hyl et hyl propyl phenol (i ncluding isoners),
nmet hyl et hyl but yl phenol (i ncluding isoners),
met hyl et hyl pentyl phenol (including isoners),
(inchRsry lissrhsrsh e sineptyiropylpherdl u(inclading oisomes), diheptylbutylphenol
nmet hyl et hyl hept yl phenol (including 5 isoners),
(inchRArYY istnierspC tineplyreptylphemdl uihohgiing deemeys), diheptylhexylphenol
met hyl et hyl nonyl phenol (i ncl uding isoners),
(incrlﬁﬁ%:i@érhws?,e@ﬂémﬁa@cwphen@ﬂ iRcludirigs dsomets), diheptylnonylphenol
ne

et hyl dodecyl phenol (i ncluding isoners),

i ' D | ' decylpheno!
(mc@?rﬂiﬁs@t y%ﬁ'ﬁ%tﬂh@éﬂhhéﬂdﬂqlmﬂjm isvamers)s )diheptyidodecylpheno

phenoxyphenol (i ncluding isoners),

5 gy s hgorronn
(mcﬁ@ﬁﬁ‘gjl%&rnggﬁébﬁgi}%%g\ﬁb?é@ fﬁ%&gﬂg ;.gen:grags)a) dioctylmethylphenol
B B A ARl d TR 80880 ocyreyens
B BB ISR i G858 anorac
oGRS EARTHe S, Y, R ancomenens

et hyl propyl phenoxyphenol 15 (i ncl.udi ng i soer

(ncking | GBS UARCOIRIIPREnAL | (oo Shep &S dactyidecyiphenol
met hyl but yl pent yl phenol (i ncl ydi ng. i soners),, ..

(inosing samatshesipobianseyiphabsl nFangoREmey. dioctyiphenyiphenol
met hyl but yl hept yl phenol (including,isqners) .

(inchetimg lisnretshc dipchiphemoxyphanol dineljidiag fgeres s), dioctylcumyiphenol
met hyl but yl nonyl phenol (i ncluding isoners), .

(incloedimyy | ibomets) e aihgrivdmethylphespl dlnsg.ldlrgg) rHepraers), dinonylethylphenol
met hyl but yl dodecyl phenol (i ncl udi ng 20i soners),

(incldify | isotets)h edipbmiercpyiphenall iniclugings dsemers), dinonylbutylphenol
nmet hyl but yl phenoxyphenol _

(inddd’ﬁ{; Ligbm@irs) 0 rdinenyipeityiphénsiy (indugingh éseaners) c Hinenyigexyphenol
ners),

(inciRiiny | R8MHeYS)h edinbRYIRastyIphBhblY | (Inehiding apomershe rdi¢nyiadtylphenol

di ngi soners), nethyl pentyl octyl phenol (i ncluding

(ind@% riéémer‘E?,t BWoﬁ?ﬂb}éiﬂPﬁéﬂdlp Re10ding | is6ies) ndinchytdaxsgylphenol

I pentylf'decyl phenol (including isoners),
i iy} ﬁt?‘r@( %@hﬁ!ﬂﬂ including isomers), dinonylphenoxyphenol
“"@{‘ﬁéﬁ%ﬁﬂ#ﬁ%ﬁﬁo rés , et e{/‘lmpggct:vllp enyl ph%nol (i%gl udi n
ey th %' ﬁHHﬂB Wlfdi@ isbretsydigitcylmethylphenol
“"M’ﬁﬁé@%‘e@?@% nuwluny gh n(‘) r{c?udisyng 49 y P

(3 AR RRP G 640 adsspsbypreno
o) BT BRSRBhseRE] iHE R B}, oyt
(incﬁéi%l Egﬁ{%@ﬁgﬁ&%gﬁg&&%@%ﬂ ﬂi}ﬂq‘?@ﬁg ;%ﬁ&]%@) . didecylheptylphenol
(incrlfc}irrlg ! ihs%)t(w%/elrg)r,]er&%ﬁ%}?l%gt@?plhenol (including isomers), didecyinonyiphenol
(including isomers), didecyldodechphenol (including isomers), didecylphenyiphenol
(including isomers), didecylphenoxyphenol (including isomers), didecylcumylphenol

(including isomers), didodecylmethylphenol (including isomers), didodecylethylphenol
47
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5 (including isoners), nethyl hexyl cunyl pheno
(i ncluding isoners), ethylpropyl butyl phenol (i ncl uding
i soners), ethyl propyl pentyl phenol (including isoners),
et hyl propyl hexyl phenol (i ncluding isoners),
et hyl propyl hept yl phenol %ﬁ§C|Udln I somer ;
(inchding [sooieys)o didddehwptipylphesplidnalyding dsaspers), didodecylbutylphenol
et hyl propyl nonyl phenol (i ncluding isoners),
(inckiding jsomeys)d didpdpbypentylpheoelifichuging isosre); gidodecylhexylphenol
et hyl propyl dodecyl phenol (i ncluding isoners)
(inchiding Eomers), kidodeshlaeptyiphienol (widinding dsoraess),, dldodecyloctylphenol
et hyl propyl phenoxyphenol (i ncluding isoners),
(incﬁldnqu [ofrRy); idddelepinohylpherdl ilichuglings isoenes3), didodecyidecylphenol
et hyl but yl phenol (i ncluding isoners),

(incRidig but Vikewatsy! pherddoddcyiloddeylphérssiner sfincluding isomers),
et hyl but yl hexyl phenol (i ncl uding isoners),

dtdé‘dél‘)ﬂﬁh@hﬂk)ﬁéﬁ&lww% (igophats), ngi:dmtph)anoxlyphenol (including

et hyl'but yl oct yl i ncl udi ng i somers)

| ludi
tso@tbfgw @ut yn%dj@%ﬂ\‘yﬂ ml (|hb!08in§%6}aers‘§Odiahéﬂylmethylpheno (including

(i ncluding i Sonmers),

iso:ﬁ{e%’ly,: E%bgﬁﬂﬁ@%ﬁﬁ?gfﬁbwidg té(ﬂ%lﬁl 'S%rﬁrg?ﬁ)?;)ropylphenoi (including
'S°'§H%§51 @[%b@@ﬁﬁ@gﬁeﬁo{lﬂﬁ C Crﬁi délbgh g' igﬁ@?ﬁbentylphenol (including
lso,g.tﬁh 1 ent iﬁY‘E‘ ﬁ?ﬁ%ﬁogo@ Lk(ﬁlii ng Isigﬁéﬁ@?eptylphenoi (including
is et : l%ﬁ’&%%ﬁ@ﬂ quﬁQ'é Ud'rﬂgrs o fpi\%@?ﬁbnylphenol (including

1sm§tph | 'gnt? y@%&@% Zuﬁgl?.lhﬁg:;hgg@g%qgaﬁgg@%lgecy[phenol {including

et hyl pent yl phenyl phenol (i pncl udin sone

ISOBETR) phbly r&m%wg‘imm NG ag%gispm»s)dmhenv*cumvlphenol
et hyl pent yl cunyl phenol |nclud|ng I some

(including hexyl)énew% phendiphengematiyigh ¢ ror sS’"C'"d'"Q isomers),
et hyl hexyl octyl phenol (including isoners), . )

dipbemmytyathyidheool | (inshuing  isomers), diphenoxypropylpheno!  (including
25( i ncl udi ngi soners), et hyl hexyl decyl phenol (i ncl udi ngi s

isomeEs)s) , dipheéndxybutylphedek v | (jnckiiing ( iisemeats)ng dipharexygentylphenol
et hyl hexyl phenyl phenol (including 50 isoners),

(mmdmgl; hexy liggheare) y phe riiphepiorghexyiphegenios oner @oqludmg isomers),
et hyl hexyl cunyl phenol (i ncluding isoners), '

dipRémoxyhepty lﬂt{éﬁb%nﬁﬂl@dﬁ igonmers)) diptienoxgoetyliphenol (including isomers),
et hyl'heptyl nonyl phenol (i ncluding isoners),

dlpﬁ%h BRYIphEsAXIneRATY |séhﬁ¢é)udiph§nbmmw§henol (including isomers),

hep yldodecylphenol (including isoners),

dlp@%ﬁ%ﬂ%ﬁ%ﬂé USin|g ﬁsémE&bUdd:ﬁﬁeﬁcﬁc?Hﬁé@lphenol (including

eptylp enoxyp enol (including isoners)

iso&teg%) @ﬁéff&ﬁ%ﬁﬂﬁ;{ﬁgﬁ &ﬁcf,;ﬁguhy g%ding?ﬂg)% QiIBIrRYImethyiphenol (including
o) SARBIIMTRE bRl RS oropyienct e
isoet h I0 %Q(/'ndlﬁﬂﬁ( ﬁﬁgﬁgﬁc %ﬁb%gg)g Oners;?bentylphenol (including
RIS e IR 1 Se—g—

isoé{e?%ﬁnonyl decé BReag nfm(c'l? .{ﬁf’@gﬁ@ ggih@}lgypnylphenol (including

et hyl nonyl phenyl phenol (i ncludin rs),, . .
lsomelﬁgz)l, ¥ p X@@%@\M@pl(uémcﬁ?m sifﬂ%%v'b??ecyiphem' (including

ethylnonylcunylphenol (i ncl uuB ng isoners),

et hyl decyl dodecyl phenol (i ncluding isoners),

et hyl decyl phenyl phenol (i ncl uding isoners),

et hyl decyl phenoxyphenol (i ncluding 15 isoners),

ethyldecylcunylphenol (|nclud|ng i soners),

et ||y| uuuct..yl pllcllyl pIICIIUI \I ncthodi 4]9) T SOTTET S),
et hyl dodecyl phenoxyphenol (i ncluding isoners),
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51
(i ncl udi ngi soners), propyl pentyl nonyl phenol (i ncl udi ngi s
oners), propyl pentyl decyl phenol (including isoners),
propyl pent yl dodecyl phenol (i ncluding isoners),
propyl pentyl phenyl phenol (including isoners), ] )
isorpesdydicemypheiplstyg fechiding inomed) ndicumytpheppxyphenol (including
propyl pentyl cunyl phenol (i ncluding isoners),
isorReryy| emwisthgipedpyighenohc indiudingi sisomess), methylethylbutyiphenol
propyl hexyl heptyl phenol (including isoners),
(incRidhRy | hexgbmers)! phernabthicte/ipatityighersaimer sfincluding isomers),
propylhexylnonyiphenol i ncludi ng isomers),

| i HNoImi h ipheno!  (including
meﬁmlm%}’ BARSIDAINg( | iBeMmEF) Ngmietityiethgiheptylphenol  (in

ecyl phenol (i ncluding isoners),

i ' irfefilditty Ndsd , hylethylnonylphenol
B I e
(inc%d?p:@' hexgé}t/) ! phenﬁllefl{\}gé’tﬁ{rlﬁggflﬂlérﬁilSomi‘(iﬁéluding isomers),

propyl hep oct’yl pheno I ncludi ng isoners),

T T

|so%'fpgs§§:rﬁ§@%'ng{ffgﬁgﬁ6kﬁ@ﬁ%ﬁi ({il’ﬁ%ilﬁ%iﬂg'nfg%glrﬂgﬂeﬁfr@??hylethylcumylphenol

bR DR B BB ™ Shokang  somer)

el RS Es ARSRIo BEEb R Tridpjrrrnct reain
p

~ propyl octyl dodecyl phenol = (i n¢l udi ng_i sorer
isomestly| BettyimRBYIDeRPRsRol (RclLsing, dSprgialy of
propyl oct yl phenoxyphenol (i ncluding isoners . .
(ingludipg| oct%Dfﬂ@fﬁ)l pheﬂﬁﬁthylpﬁéﬂww&’h%geﬁers)(‘,"PCIUd'ng isomers),
propyl nonyl decyl phenol (i ncl udi ng isoners%, . .
methyipropyldegyipherst \(inshsting isamershdnayiriepydedecylphenol (including
propyl nonyl phenyl phenol (i ncluding isomers),
isoprergly hretingpropipbenyihkeno! (inglidinghispwersigmetifirropyiphenoxyphenol
propyl nonyl cunyl phenol (i ncluding isoners), ] o
(indludinyi decigbrherscy| pimetayiptopyidumylpheriol omer@nciuding isomers),
propyl decyl phenyl phenol (i ncl uding isoners), _ '
mek ﬁeﬁwlmhaapxgndslemag (isorners)i nmetratbutylbxylphenol  (including
propyl decyl cunyl phenol (i ncluding isoners),
isofHe? 1)) | (iriongdingli ngprersier methylbutyloctylpheno
9| dasngpLBMpyIphensl (inonadingli neprhers)rer sipthylbutyloctylphenot
propyl dodecyl phenoxyphenol (i ncl udi ng
SQHRIS) , o‘?ﬁ%r% odec héhéli ncl Yitich@in isomers),
(lnél:légﬁgr s), Iigmet yﬁphenﬁéwgﬁwgg’ i soner s;(, g
| LgClHay i : Ligifstlcylphenol  (includin
mefy o GREGAPEAIC AHCR iR ITRER). RERPENERELyEhens! (ncluding

I'Somers (1 ncludi'ng isoners),
iso%zers), methylbutylphenylphenol (including isomers), methylbutylphenoxyphenol

Szethylpropyloctylphenol

(including isomers), methylbutylcumyiphenol (including isomers),
methylpentylhexylphenol, methylpentylheptylphenol (including isomers),
methylpentyloctylphenol (including isomers), methylpentylnonylphenoi (including
isomers), methylpentyldecylphenol (including isomers), methylpentyldodecylphenol
(including isomers), methylpentylphenylphenol (including isomers),

methyipentylphenoxyphenol (including isomers), methylpentylcumylphenol (including
49
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pent yl phenol (including isoners), hexyl pheno
(i ncluding isonmers), heptyl phenol (including isoners),
octyl phenol (including isomers), nonyl pheno
(i ncluding isoners), decyl phenol (including isoners),
dodecyl phenol (including isomers), phenyl pheno

isorhéras)! %ﬂéﬂ@lﬁe&?ﬁi@ﬁ@]pheﬂbe n@rsipdiag olisgrers),u dnethylhexyloctylphenol
i somers), cunyl phénol (including 5 isoners),

(inc%\?ﬁ%‘ﬂ PhagythersNoxy pRaR@hexyiRehyishar®l i songncliding isomers),

0 yIphenyIcunyIphenoI (i ncluding isoners),

oA TASS b cyerl (ko
|sorﬂéﬁgy{1-%¥iﬁﬁy+%§giﬂeﬁgﬁgﬁg?l( Plﬁﬁ%&?ﬁﬁg NeomeRs)E hfethylhexylphenoxypheno!

pro I nNg ISOFTEFS

(incﬁlrdo :Eﬂ:%rﬂm IBEZn thflh l%ﬂgh?iﬂxizgmdu&ng isomers),
P e WA e v
o5 HP SRR, (AL 8T dyroymostone
(inchil :Bg%m%:qgrenghyﬁfﬁﬁhﬁd‘vﬁ’gﬁeﬁpmS“°'“°""9 isomers).

propyl pent Ihexylphenol (J ncludin : .
eth;dptgpqu@@m eRebt (NeHERG  EPMETSIqi ﬁ'ﬁf‘ﬁgmﬁ%ﬁw‘phem’ (including
ropyl pent yl oct yl phenol |ncI ding 15is S
isompethy I ievioiapysieebriaheRol (Makdion S8Rr &fbropylphenyiphenol
propyl pent yl decyl phenol (|nclud|n i sone
(inghudimy | pensomersiiecy | ¢hyperpIRhRNCHYP q sorré?’?}um“g
propyl pent yl phenyl phenol (i ncluding isoners % .
ethpipropylouentipheniod ninclysirg dsomers)! &b gutvtpbﬁﬁ? fincluding isomers),
propyl pentyl cunyl phenol (i ncluding isomers)
ethplbatyigemtyiplegiol (inbleding |$omera)demglbugtﬂm;ww'|enol (including isomers),
propyl hegl oct yl phenol (including isoners),

ethlbGfHeptyiphervr(inphwding isbmecs)y éthyﬂ)utyslodglphpnol (mcludmg isomers),

propyl hexyl decyl phenol (i ncluding isoners),

eth?lbgwmmﬁeﬂgﬂﬁﬁdbdihg edméishcthlbotyldecyiphendl, (including isomers),
propyl héxyl phenyl phenol (i ncluding isoners),

ethg gm#%g%ipﬂaﬁao e ﬁ? (ictabiefli nethylbatgsienylphenol  (including

cunyl i ncl udi ng i1 soners),

isoferd)y! & téqtﬂg +&ﬂ@ﬂe of( i (iﬁéluaihgg i6PBRY)S) ethylbutylcumylphenol

propyl hept (i ncluding isoners),
AL g 809, e
b L
is ISO o%h‘ﬂgﬁ%&bﬁp lgh%f‘clun};'e&ﬂgﬁﬁg fssomeré) n&h&ﬁgﬂﬁid@c’ylphenol
(mcﬂaé;ga: o bt bAoA RE=! S rucing  tsomers)

propyl octyl phenyl phenol (i ncl udi IS

ethylp@p%lmry Inbeanbinshiding ispmer dPﬁ@V’P%'gﬁBBé'S'°"YPhe"°' (including

ropyl octyl cunyl phenol 5 (including isoper

isomesty| mihyipadylATERENOl | (BELNG TSED) eﬂW'heXV'hePfV'Phe"f"
propyl nonyl dodecyl phenol (including isoner

(ingludipg lisametshrathyihekdedylphenel (ingluding s&samrgb ethvlhexvlnonvlphem‘
propyl nonyl phenoxyphenol (i ncluding isoners)

(ingludipy| nonysamensy, phenethylhexddeayiphenalomer éincluding isomers),
propyl decyl dodecyl phenol (including isoners)

ethythenyldddesyipiiemy | ginclading( | isomeds)n getl'ejmwvlp)‘]enylpheno! (including
propyl decyl phenoxyphenol (i nghuding 10 isoners),
propyl decyl cunyl phenol (i ncluding isoners),
propyl dodecyl phenyl phenol (i ncluding isoners),
propyl dodecyl phenr yphenol (i ncluding isoners),
cunyl phenol (i ncluding isoners),

isomers),

\

propyl phenyl phenoxyphenol (i nctudi-ng—somers
propyl phenyl cunyl phenol (i ncluding isoners),
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(incIudingisoners),butylheptylphenoxyphenol(including
soners), 54 Dbutyl heptyl cunyl phenol (i ncl udi ng
i soners), butyl octyl nonyl phenol (including isoners),
but yl oct yl decyl phenol (including isoners),
but yl oct yl dodecyl phenol (i ncluding isoners),
isorhersy,| csthylhelgphdmaixgplund] i fincludingy isomers)s) ethylhexylcumylphenol
butyl octyl phenoxyphenol (including isoners), )
(incliding oct yisemeyd)p henobthiiheptyluttylphéndls omre (isciuding isomers),
but yl nonyl decyl phenol (i ncluding isoners), ‘ )
ethyENépt Iﬂ@ﬁMFH@r@tﬂCydirli&k@diﬁé (isombts)] nethysueptyldecylphenol  (including
ut'yl nonyl phenyl phenol (i ncl udi ng isoners),
isorﬁérts. | naRhEsaaBYasHENol ({ifGldidh ngonerskr sthylheptylphenylphenol
ut 'yl nonyl cuityl phenol (i ncl uding isoners),
: decydsfinstery! PhaR@heptypheHkyihengPer ghcluding isomers),
(mcﬁ.ﬁiérﬁ decy}% pheﬁtjl phenof’ ?'ig’ﬂrxly'udi ng i somers),

eth;ﬁﬁ%tpgg@ﬂp%ﬁe%%emp@( ot bﬂ'ﬁ/ld&ﬂﬁﬁ%ﬁﬁla (iAuding isomers),

cuny eno clualng 1soners),

oSG MR (i mor
ethyﬁ%ctftﬂdgggéééﬂl%ﬁ; Rﬁ@ﬂlﬁﬂf l( fsn%ﬁlaﬁ g é&ﬁg%ﬁt@@éﬁ}lphenol (including
R M e p———

. butyl phenyl cumyl pheno i ncl udi | somer . :

(inchusing, | hexg‘ip Wi pheﬁh’lyirthH]eﬁﬂﬁﬂSn?lsorrer cludjng isomers),
entyl hexyl octyl| phenol (i ncluding i soner . .

ethijapnsjdadcynneny HGHSINg | FRarRIFhg StigNamItenyiphenol - (ndluding
pent yl hexyl decyl phenol (i ncluding | soners)

isorpers).y | etby pnﬂaéemmbﬁml (GneYdiRg niFoMEssk
pent yl hexyl phenyl phenol (i ncludi ng isoners),, .. .

(inciusing | heﬂyﬁmha).oxyplﬁ&meqﬂmﬂpggn@%orre('ﬁ?',ud'“g isomers),
pent yl hexyl cunnyl phenol (i ncluding isoners), . )

ethyldetyiptienylpHemot y(imtleding (somsra}i wthyldeayiphenoxyphenol  (including
pent yl hept yl nonyl phenol 20 (including isoners),

isoraers)y | depldgtyeanyiphenall (ricdingli ispmessire ethyidodecylphenyiphenol
pent yl hept yl dodecyl phenol (i ncluding isoners), _

(incRRIMy | heRoearsrny| elifidddecyipbendkyphensbner @icluding isomers),
pentyl hept yl phenoxyphenol (i ncluding isoners),

eth%@ﬁ&déﬂlﬁ%?lbﬁéﬁ&'(ﬁfmwﬂlg (saraérelli etylphenyiphgnoxyphenol (including
ent yl'oct yl nonyl phenol (i ncludi ng isoners),

n o H H - do
*“'@E%Fﬁﬁ@@ﬂ%‘i&‘e"wﬂ (inBRAIHY R8neTRIrepylbutylphenol (including

cyl'phenol” (including 25 isoners),

isorggf#)z: g:g@%%ﬁgﬁﬁ%tﬁ@ﬁ%ﬁbl ( (iRELH Mg JisbRfI®Y, S)propylbutylhexylphenol
L PR (et 10 o
o BRMRSRARISTHARIRE OB, b iohons o
I R i A
(ndhaing| dechPRREhT PhaBpYPERIRNERRNSE0 Somdbiuding  isomers),

ent yl decyl phenoxyphengl (including is s . .
prop Rt RRERpBheTA) RSNG| IKOMRISh o sy RS yiphenol (including
pent yl dodecyl phenYl Phenol (including isoners), . .
isomens)y pepyipeptylphenst (iPRlding Ispmersl ipﬁgowig%m%\(mhem’ (including

pent yl dodecyl cunyl Phenol (including isoners),
isomerg)y| propyidephéheptylphend (iriohsiingli sgmesske PEIRYIpentyloctylphenol
pent yl phenyl cunyl phenol (i nodudi ng i soners),
hexyl hept yl octyl phenol (i ncluding 10 isoners),
hexyl hept yl nonyl phenol (i ncluding isoners),
hexyl hept yl decyl phenol (i ncluding isoners),
hexyl hept yl dodecyl phenol (i ncluding isoners),

havvl hant vl nhan
LA~ AN T T LY T

’g}hylnonylcumylphenol

phemyphenel—(tnRectuding—somers);

hexyl heptyl phenoxyphenol (including isoners),
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25( 1 ncl udi ngi soner s) , heptyl oct yl nonyl phenol (i ncl udi ng
soners), heptyl octyl decyl phenol (including isoners),
hept yl oct yl dodecYl phenol (including 56 isoners),

hept yl oct yl phenyl phenol (i ncluding isoners),

hept yl oct yl phenoxyphenol (including isoners),

(incheliigy | octiyomersy, phe podpyipentylnomyiphenabmer solncludlng isomers),
hept yl nonyl decyl phenol (i ncl uding isoners),

propyipéntyidesyipliert: ciihgiing | isémecs)y diropylpentyidodgsylphenol (inciuding
hept yl nonyl phenyl phenol (i ncl uding isoners),

lsorhéﬁ%? ?mvmba Ipihenol (inGuding déarders), popyipesiylphenoxyphenol

nonylcunylp enol (including isoners),

(mchﬁﬁﬁg’ lsdRrrs Y pRssIpahpoamylphasbluGhonging dsaeners), propylhexylphenol
heptyldecylphenylphenol {Includlng I somers),

(incﬂﬁm | degydBRYOXY PhpesindiyiHdptfibiend! S ome(indluding isomers),
ey

| decyl cuny! phenol” (i ncluding i sonmers),

proﬁggﬁ%)y (ﬂﬁ@@ﬁé{ﬁcﬂh (!Iti&?ﬁﬁ;‘)'ls&h@l% Udbﬂﬂ:ylﬁ%&?ﬁbﬁ}l;:henol (including

cylph oxyphenol (lncludlng i sonmers

I I
o5 ARIGHRAATARE b pEppaidotoons
el TR R RhHA BRehSOT™ Bhokiding  isomers),
pmg@i]%r%]l do%ﬁr @ﬁ&lﬁ&.@ @&ngfjéag%rblg\ﬁ%&umylphenol (including
tyl h I di
o o b A
e se R o R B e lemer
X [ udj i . .
progyjhgptulg@}éegy]n@qaqmy&mud(mm@qgmrﬁb [?rg Mlgpgérf&enylphenol {including
oct yl dodecyl phenyl phenol (i ncl uding isopers
isomersy] popythepiiehenoxypberm ((nql\t@ln@gjuwg%ng ylheptyicumylphenol
oct yl dodecyl cunyl phenol (i ncluding i soner

(inchuedigg phenigbpieesiox y phprepylochiranytphenol so rreagqludmg isomers),
oct yl phenyl cunyl phenol (i ncluding isoners),

propyloglytiiecylpheneic intheling  {somersi pgopmn’fﬂdg%cylphenol (including
nonyl decyl phenyl phenol (i ncluding isoners),

isofeny! ?@WI@&?M&Mﬁbhaﬁbl (incladingi ispriers)re pejpyloctylphenoxypheno!
nonyl decyl cunyl phenol (i ncluding isoners),

(indhed? élydOdeEMhi@i’@nW phgiopllociyienudpingndt s one(iagluding isomers),
nonyl dodecyl phenoxyphenol (i ncl udi ngi somer s), nonyl dodec

pro Iﬁng nol mcludmg isomers), propylnonyldodecylphenol (including
[ somers , honyl phenyl phenoxyphenol (i ncl udi ngi

nsofﬁ%géﬁmpﬁw*ﬁns@%rbﬁgﬁ%*k%ﬁ@ﬂ@%on%rﬁ&:I%bﬂ%nwphe"oxwmm*

TR ) S AP e okang o)
pro&%lﬂé{:ﬂ?ri’)@&y?p%%w B ird i ESMLARN € PR RIR nehPpheAdI dhcluding

isomers), propyldecylphenoxypheno! (including isomers), propyldecylcumyliphenol
{(including isomers), propyldodecylphenylphenol (including isomers),
propyldodecylphenoxyphenol  (including  isomers), propyldodecylcumylphenol
(including isomers), methylphenol (including isomers), ethylphenol (including

isomers), propylphenol (including isomers),butyiphenol (including isomers),
52




10

15

20

25

decyl phenyl cunyl phenol (i ncl udi ngi soners), dodecyl phenyl
phenoxyphenol
(i ncl udi ngi soners), dodecyl phenyl cunyl phenol (i ncl udi ng
somer s) or phenyl phenoxycur nyl phenol (i ncl udi ng
i sonmers). One type of these aromatic 5 hydroxy
pertyiphenul déinctaging eisoseis)pr hexyiphanal i (inclusfing yigeriersly heptylphenol
used in conbination. [0068] The inventors of the
(indhiding Monidiv BEtyiphesiol (inclsding lisorers); choniphenalingidiagrisemers),
acid ester does not undergo the thermal denaturation
decypehbP inadigSsbhiess), alraleeyiphendls(indladihg isomefsy, phenylphencl
presence of the aromatic hydroxy conpound. Although _
(indiRAndTEBBRBIHM pHenBYypHErR Geshading aisomers)f cumyipiheno! (including

acl ester i's inhibited is not clear, the inventors of

. 1 1 » . I h l
lso@'lgfsgff)gzﬁglﬁheh RBhhPhBREIS(INBAIIRE &omérs), pmpyt'lﬁléa:ylcumyp eno

ups of the“carbam c acid ester and

(nddIARL | C ik Y Cgﬁgg%lﬁﬁeﬁdwaauhy ih@ﬁ@ln bomfisudiegd  isomers),

correspondl ng este ups are inhhibited from

proﬁﬁlﬁp%%bg&aeﬁg:g h éﬁ'{gﬁ%}l}gg‘y iddifer8y A 8 BAbHGTHEXyIphBARBE blincluding

tion reaction by corresponding

ol S hob et (Bl pvshakinono

I on, "‘even nore
. t edl t.he t { eh th A it
R el L PREBABIAGE", | oSS | Womor),
L A T & R

acid ester_as well as the neltin oint of t
isomersta ProPYIR A BAENYRBERN ACLH S TPReThe PERAMILY pgoyPhenol
can be held at a 20 conparatively, | ow tenperature
(including dsamensy rropyibuticimydehene! | (INgluding Isomersh Prapyipgntylphencl
is also denonstrated by which the thermal denpaturatign
(incleding i on isbmens), car bRIePYIPaBiyiheXyipbengls de§'@FF’§E@ abo\JPmers),
is inhibited. [0069] Anobng these aromatic hydroxy ) ]
propyipentyiiptylphencit (inchidingoxgomermouprapylpsniviishphgnal 4 (including
by formula (22) above in which R4 is asgroup ot her

isofrie?s), aptopyipentyinariyiphemot (iseludipgefisoragrs), mUePYlpentyldecylphenol
aromat 1 ¢ hydroxy conpounds represented by fornula 58

(indiddihg abovgorharsyhi ¢hpidpgipenatyidodeayiphenall ¢ afialuding ons isomers),
cons?ituting R2 and R6 is 2 to 20 are even nore

pro?g%%ﬁ%yﬁ}!eglglpﬁ@ﬁbp(iﬁéi&diﬂg ipemeisyuprapylpentylpticnorgphena Kiecluding
isomers), propylpentylcumylphenol (including isomers), propylhexylheptylphenol
{including isomers), propylhexyloctylphenol (including isomers),
propylhexylnonylphenot  (including isomers), propythexyldecylphenol (including
isomers), propylhexyldodecylphenol (including isomers), propylhexyiphenyiphenol
(including isomers), - propylhexyiphenoxyphenol (including isomers),
propyihexylcumylphenol  (including isomers), propyiheptyloctylphenol (including
isomers), propylheptylnonylphenol (including isomers), propytheptyldecylphenoi

(including isomers), propyiheptyldodecyiphenol (including isomers),

propylheptylphenylphenol! (including isomers), propylheptylphenoxyphenol (including
53
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of R4 and R8 provided the total nunber of carbon atons
constituting R and R6 is 2 to 20. 5 [0070] Even nore
preferably, each of R2 and R4 in formula (22) above
i ndependent|ly represents a group represented by the
following formula (23), and aromatic hydroxy conpounds
isorersyhi propRBepffcuandptiRiolr ¢inbludingg eisometsys, papylactyiaenyiphenol
hydr oxy compounds in which R2 in formula (22) above is
(inchudingrear gbmergnchedprpiitictylitemyiph@ohavi rgncluding 8 isomers),
carbon atons, and each of R4 and R6 independently

proﬁ)flgét?ﬁﬁﬂéé‘eylﬁ\éwrQﬁﬁﬂdiﬂgomoﬂﬁer&),l brepgytoctylptersipitend! (including
al ky

group having 1 to 8 carbon atonms, is used

isovﬁg%fr),g;pgﬁ%wbctbﬁﬂéﬂ%xyp@n%ﬁbl (Irfelddily 2isotnafs)r epropioctylcumylphenol

s a single branched structure selected from

(in{:glnct”éf‘|§t2g;r %;éor?mggsf)g]sentﬁr@pﬁxohﬂaeéwgbﬂwl ng f@idudiag (24jsomers),
propylnonyldodecylphenol (including isomers), propylnonylphenyipheno! (including
isomers), propylnonylphenoxyphenol (including isomers), propylnonylcumyliphenol
(including isomers), propyldecyldodecyiphenol (including isomers),
propyldecylphenyiphenol (including isomers), propyldecylphenoxyphenol (including

isomers), propyldecylcumylphenol (including isomers), propyldodecylphenylphenol

(including isomers), propyldodecyiphenoxyphenol (including isomers), cumylphenol

(including isomers), propylphenylphenoxyphenol (including isomers),

propylphenytcumylphenol (including isomers), butylpentylhexylphenol (including
isomers), butylpentylheptylphenol (including isomers), butylpentyloctylphenol
(including isomers), butylpentylnonylphenol (including isomers),
butylpentyldecylﬁhenol (including isomers), butylpentyldodecylphenol (including
isomers), butylpentylphenylphenol (including isomers), butylpentylphenoxyphenol
(including isomers), butyipentylcumylphenol (including isomers),
butyihexylheptylphenol (including isomers), butylhexyloctylphenol (including isomers),
butylhexylnonylphenol (including isomers), butylhexyldecyiphenoi (including isomers),
butylhexyldodecylphenol (including isomers), butylhexylphenylphenol {(including
isomers), butylhexylphenoxyphenol (including isomers), butylhexylcumylphenol
(including isomers), butylheptyloctylphenol (including isomers),
butylheptylnonylphenol (including isomers), butylheptyldecyiphenol (including
isomers), butylheptyldodecylphenol (including isomers), butylheptylphenyiphenol

(including isomers), butylheptylphenoxyphenol (including isomers),
54




10

15

20

25

R12 -C R12(24) -C 20R12(25) [0074] (wherein R12

represents a linear or branched al kyl group having 1

to 3 carbon atons). 59 Exanpl es of such aromatic

hydr oxy conmpounds may i ncl ude 2-et hyl phenol,

2- propyl phenol (including isonmers), 2-butyl pheno
butyiheptylcdmyipheaoire (intiudihgp e ligonhersk nobutylootyinmhwighenol  (including

i soners), 2-hexyl phenol (including isoners),

isorden3pt Yupiemdedylpanalli ngholriimger sigomers),  butyloctyldodecylphenol
2, 6-di net hyl phenol, 2,4-d iethyl phenol,

(mc%ﬁ‘rgjl et higbineas)o! , &@béty@fﬁn?l@hbﬁbleml {(richedindi ng isomers),
i soners), 2, 6- dlpropylphenol (1rncluding isoners),

butﬁodylﬁh@h‘é%‘plﬁ@ﬁ&p' ?uﬁél hgdiigémefyebatyloctylcumylpheno!  (including
, 4- dlpentylpheno I ncludi ng i somers)

|sorﬁe|4,) d' Pgﬁa&rl érﬂﬂ' U(WH |rhg$°'?§ifrﬁérs) butylnonyldodecylphenol

2,4 d eno (|nc udi ng 1 soners)

(inc%ld hyI @r% phe ﬂ@ﬁé}g)l opyl isomers),

udlng SO rs) uty pheno (|nclud|ng

but)fiﬁ%ﬁ%noxgpﬁ%&yllgg%po ; «ﬁh@%‘?' A Il%ﬂﬂ P([gi"ngnol (lncludmg
iso erg h% @d%@h{éﬁe&?@ﬁ@pg nﬁﬁ#gﬂgﬂﬁg: sorre butyldecylphenylpheno!
oo o el AT g omars)

lséd VF?{H é&n CE EEEH’BTM 91% gwfjg%ﬁ%e?nOI (including isomers),

4-pent yl phenol (i ncl udi I SOers), . .
butvid@qwnmnﬁ@;a9¥gﬁqus§ FOMAIn E%rvgtfm@?iguoﬁenwpheml (including
2- et hyl - 4- hept yl phenol %lncludln I sQnme ]
isomers}, ngtyfdo@%@y}qmmnql WeludngnigoOmesHe Pgi)v phenylphenol (including
2-eth 4- phenyl phenol (i ncluding isoners),
isorners}, héuwmmhpnemhenph dIngluding iisemerss) butylphenylcumylphenol
2- propyl- 4- net hyl phenol (including isoners),

(incRidingopy 1-igeraetsy,| phepehtylhexylhepiyliphernsbmer soncludmg isomers),
2-propyl- 4-butyl phenol (including isoners),

penBiipnginclyipharobt Vinehalivg  (Soménsi npentytheryladnylphenol  (including
2- propyl- 4- hexyl phenol (i ncluding 20i soners),

isordere), 0 Pehtyihdsidudyiphensl (iohadingli izoniersyre pentylhexyldodecylphenol
2-propyl-4-octyl phenol (i1ncluding isoners),

(mc&dmgapyl |§orﬁé\%§1y| phﬁéﬁiylffdx?@héﬁﬂﬁﬁerhtﬁomr @ncluding isomers),

2-propyl-4 cuny phenol “(i ncluding isoners),

pen§ﬂ|§’é&{y§ﬂh 4oe E ({HeAdj ﬁ% NebMEls)9. ﬁeﬁﬂﬂl‘?é)@)oumylphenol (including

cluding i sorers

|sor§e|k%m y+erﬂylﬂéﬁ>§ﬂc§@2¢%ol ( '(iﬂE‘quigﬂglslbs F 2§J’entylheptylnonylphenol
(inckidt§ ¥' - Ais&ﬁé?él),phen%en@lﬁgﬂtﬂgégﬁphenol (including isomers),

pentylheptyldodecylphenol (including isomers), pentylheptylphenylphenol (including
isomers), pentylheptylphenoxyphenol (including isomers), pentylheptyicumylphenol
(including isomers), pentyloctylnonylphenol (including isomers),
pentyloctyldecylphenol (including isomers), pentyloctyldodecylphenol (including
isomers), pentyloctylphenylpheno! (including isomers), pentyloctyiphenoxyphenoi

(including isomers), pentyloctylcumylphenol (including isomers),
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25 isoners), 2-butyl-4-heptyl phenol (including

i soners), 2-butyl-4-octyl phenol (including isoners),

2- but yl - 4- phenyl phenol (including isoners),

2- butyl - 4- cunyl phenol 60

(i ncl udi ngi soners), 2- penty1-4- et hyl phenol (i ncludingis
pen?ﬁ%r@)dec@ﬁiﬁéﬁbv Yinkiulinyy | isbmecd), (pentylndnyidodenyiphespl (including

-pentyl-4-propyl Phenol (including isoners),
isorﬁéﬂ%ﬁ,n&Eﬁﬂt}(ﬂfoh%p%bﬁﬁﬁﬁ@hol_( (inellidiei Nigoimeosie rEentyinenyiphenoxyphenol

pent y1-4-heXyl phenol (including isoners), _
(in yl - “ii&ﬁa}s\)ﬂ phen@intfihdtilicithyighérsiner sfincléding isomers),

-pentyl-4-octyl phenol (i ncluding isoners),

; \ | (igHrherd), npentyRIgeyiBhenylphenol (including
pe@,ggé;g@dﬁqefw@ﬁgm ﬁ@ﬁ@?'"ﬁ igtthel8), N Pentyiiseyip

i ncluding isoners),

s, Y TN Rr e, ey penyidooteumpneno
. 2= 1-4- P ' ' i . . .

(lné!tﬂ@z 1- )§cﬁn[ﬁor§Y ohe %%y(léé]d%g:ﬁ“ﬁgﬂpggﬁgf ; 5°’) (including  isomers),
R BBl BT ey

. 2-heql-4-octyl phenol (includi ' rs), . .
(incduceaty 1 - OPRRTRY| phﬁaﬁ*%wﬁ’uh%ﬂﬂ HENoL) &) (including  isomers),
2- hexy1-4-cunyl pheno i ncl udi ng, i . :
pergylpggwlqumyiﬁggw| F{qui IS0 g?\lggglh%%lyso,ctyiphenol (including

2- heptyl-4- et hyl phenol (including jsoners),
isomensipt JEuhgPbIRATBIRBRBP! ( (REHABBGISP OB & rexyiheptyidecyiphenol
2- heptyl-4-butyl phenol (including isoners) . .
(indudingt y 1-isomers)y| ph@ﬁwlﬁgptulgoggpﬁehwgge mer S(jqcl%ng isomers),
2- hepty1l- 4- hegl Phenol (including isoners includi
heddteqiyipheriylploendl Hirohuding iia@ngm),ngembqu%rhenoxyphenol (including
2- hept y1- 4- phenyl phenol (i ncluding isoners),
isofdrent Yexyihepigityhgpbeéndli nincidding | iSOMers) | hexyloctylnonyiphenol
2,4,6-trinmethyl Phenol, 2, 6-dinethyl-4-ethyl phenOl, .
(indulm@i et hyorery) opy | Fexyidctyldedylphangl sonetisgluding.- di ndfomers),
hy1- 4- but yl Phenol Iohengl udincluding
! LSSV S Xindding nebimeis)d- hexyigttplpbenylphenal udi
he%%?ﬁtgﬁg#ig)@{l 202, 62(’gi maﬂ?lyl-4- he)zyl phenol (i ncl udi nlg ohenol
isd r | Pliasidpiae n@bmers), hexyloctylcumyipheno!
|sd£r:f'%_§}éi %ﬂ%@ﬂéﬁ%ﬂow 2, pfgg-t riet h)yl phenol ,

4
: ~di et hyl-4d- nrt hyl debyiBhehdly | - 4-(imchudirigohenoisomers),
('“glu“ﬁ%:g’udi nd&?égﬁ?s), 58 O &t hy§-§4-buty| p-igenol

nely AEhYIAb ARG Sdncidhifl Sisgirerd); SneRmeryiengiphenct (inoluding
s %%#ﬂg%n nﬁ!),iymé@yp%ﬁ)}’d@rfrgtlﬁl}é@%é}?ﬁ@@é&hyﬂ%g(gfgﬁgwfiodecylphenol
GG or bUBERRL T AR RGRIT LS ncyaing  fsomers)
nesy e BhonyrP etk (PO oBrtl TSI el aEriehbl (noudig
isgﬁ\gr_s?,i I OpyLhtx@%%ééﬁ&%‘n%llphenol {(including isomers),
hexyldodecylphenoxyphenol (including isomers), hexyldodecylcumyiphenol (including
isomers), hexylphenylphenoxyphenol (including isomers), hexylphenylcumylphenol
(including isomers}, heptyloctylnonylphenol (including isomers),

heptyloctyldecylphenol (including isomers), heptyloctyldodecylphenol  (including
56




10

15

20

25

(i ncl udi ngi soners), 2, 6-di propyl-4- hexyl phenol (i ncl udi n

gi soners),

2, 6-di propyl- 4- phenyl phenol (i ncl udi ngi soners), 2, 6-di pr

opy1- 4- cunyl phenol

(i ncl udi ngi soners), 2, 4-di net hyl- 6- et hy| phenol , 2- met hyl
isomers), dhepiylgetpipbeoyiphendi- (iBeliging 4 15anIeh - eeewmw@ra&whemt

(including isoners), 2-methyl-4-butyl-6-ethyl phenol
(indluding udi nigoimegsier s) , h@tnbctyzzy«mdmnoyl- 6- Ga¢iydip@eno| isomers),
(i ncluding isoners), 2-methyl-4-hexyl-6-ethyl phenol )
hepityinohyldécyiphenolrefirgiudiag nisomgrs)- bepiiipongidedesylphaned| (including

(1 ncluding isoners), 2-nethyl-4-cunyl-6-ethyl phenol
isoficry)) eptynorsiphenglphenol (including isomers), heptylnonylphenoxyphenol
2, 4-di met hy1- 6- pr opyl phenol (i ncl udi ngi sonmers), 2- net hyl
(incldig di prigsmeps)enol heptyinonylcumylphenol (inciuding isomers),
10(i ncl udi ngi soners), 2- net hyl - 4- et hyl - 6- propyl phenol (i

heptilis&yidtictipheRd) éincluding isomers), heptyidecylphenylphenol (including
2- met’hyl - 4-but yl - 6- propyl phenol (i ncl udi ngi soners),

i ! eHey | hd | iB6Hee)Nh esylcumylphenol
|so@§@t Hﬁpﬂqmﬁﬁgﬁﬂpyl phenol (!? ncl udi n)gi sms?? ye

(incgqcﬂrr@ hy! ns}npélﬁ yl '%e?ﬂﬁ@ddé&ﬁih@h?bﬁéhéldi NifcAGRg) . idomers),

hyl -"4-cuny1- 6- pr opyl phenol (i ncl udi ng isoners),
/o xPpHRHoY ! P ing2- 4, Shahiprbyb iphenol
nerfyfodeRAExRIILY | PORCEHng" ook chepipbtoanafivie
A udi ' rs -4 - B- bug ol
(mcﬁqcﬁﬁé udi E%n}e i Shepér]ﬂrr@rn&t yiblh_e g)gfgrﬁéb?_ls . bﬁ%ﬁ%ﬁ ol isomers)
i.ncl udi ng ,i soners, 2= et hyl - 4-hexyl- 6- . .
nerRBRRREMPESRE S BT Rl B RoRaRARRS. Gnauang
) including is rs 20, 2-ne | - 4.- - 6- I
isofer| LaroPEaRaraynene)” iruin: TSHE, | sRinbrhieRERiohena
. 2-methyl -4, 6-di pentyl phenol, . . .
(nici ny 1 29ESp - 6 DBBITBREABIRNERE] Ut (FElugifer ) Fsomers).
2- et hyl - 4- butyl - 6- pentyl pheno| (i ncl udi i S rs), ,. .
octgnaBYIpyTYInheRoly | G stng  ISHeRIa). (OHEREEAGSBIRENS) ' (noluding
2- et hyl - 4- hexy1l- 6- pent yl phenol (i ncluding isoners),
isomers)t h9¢tyl¢epwaﬁqwlmmht ynpludingl (isermelRli ngPtylgReYiRfenyphenol
2- et hyl - 4- cuny1- 6- pent yl phenol (i ncluding isoners),
(incydingli net spingdshexy| potyiddcyicumyliphenol 8nclud|ng isomers),
2- et hyl - 4, 6- di hexyl phenol ' _
oct@dogedyyshehylphenyll(ifcluding ligmens), datyldodetyiphenoxyrhesip] (including
62
isomers), octyldodecylcumylphenol (including isomers), octylphenylphenoxyphenol
(including isomers), octylphenylcumylphenol {(including isomers),
nonyldecyldodecylphenol (including isomers), nonyldecylphenylphenol (including
isomers), nonyidecylphenoxypheno! (including isomers), nonyldecylcumylphenol
(including isomers),  nonyldodecylphenylphenol (including isomers),
nonyldodecylphenoxyphenol  (including  isomers),  nonyldodecylcumylphenol
(including isomers), nonylphenylphenoxyphenol (including isomers),
nonylphenylcumylphenol (including isomers), decyldodecylphenyiphenol (including

isomers), decyldodecylphenoxyphenol (including isomers), decyldodecylcumylphenol
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2- et hyl - 4- but yl - 6- hexyl phenol (i ncluding isoners),
2- et hyl - 4- pent y1- 6- hexyl pheno
(i ncludi ngi soners), 2-met hyl- 4- et hyl-6-hexyl Phenol (i nc
udi ngi somers),
2-met hyl- 4- phenyl- 6- hexyl phenol (i ncl udi ngi soners)
(incindimgt hy| isamers)y 1- 6deeyipheryiphsinokyphanglii ng(mglyﬁ@ss) isomers),
2-ethyl -4-net hyl - 6- proPyl phenol  5(i ncl udi ngi soners),
decylpleryjtumylphenapy | {rivludihg (i risdmeishgi sdadecyjphenyiphenoxyphenol
2, 4-di et hyl - 6- propyl phenol (i ncl udi ngi soners),

(mcl(.ldi’mgl udisogiess)rer spd@eyiptsrylcunydphyenob- p r(mpyddmge nolsomers) or
2- et hyl-4-pentyl-6-propyl phenol (i ncl udi ngi soners),

pheﬂylﬁhébdxyéuﬂﬂ?bphén@l— [inefudirigh dsomecs)nc| Qdé ntypes @fethese aromatic
-et hyl-4- heptyl- 6- proPyl Phenol

hydmxp SohPoNEHS By 159 ugebhy phutalitg of yp6s prayRyé pisedivl ¢ombihation.
udi ngi somers), 10 2-ethyl-4-phenyl- 6- proPyI phenol

gg]ncl udi ng i soners), 2-ethyl-4-cunyl-6-proPyl Phenol
(Tncluding isomers), 2-ethyl-4-nethyl-6-butyl phenol

( el iHdirigrs GFIRE sengirﬂleﬂhSﬁ QMt)pTﬁrr@W fuRleRat the carbamic acid

(|nclu I'ng i sone but’yl phenol

este? :d'rel)% ﬁgdlla @%é}ernﬁal%?urﬁf% %o@a&ﬁkgm gbove and is

s AR s BBSHOoR ATRATR ian
by v%lil{:}g hgg#ﬂgmf@gﬁ:@%am% {c%nﬂ%tei |soﬁ@rﬁtle9 é"k’) HB%’ J:IFEﬁ i inventors of
oo prfr Rl B LT
cci el BBk Bl i SR 8h comesponaing
este(rlgrglugg Ianre llnﬁlgrl{gcrl Sf)rom approaching each other by the hydrogen bonds,
thereby inhibiting a decarboxylation reaction by corresponding ester groups of the
carbamic acid ester as shown in formula (2) above. In addition, even more
unexpectedly, the temperature at which the composition of the present embodiment,
comprising the carbamic acid ester and the aromatic hydroxy compound, is a liquid is
lower than the melting point of the carbamic acid ester as well as the meiting point of
the aromatic hydroxy compound, and since the composition can be held at a
comparatively low temperature during transfer or storage in liquid form, the effect is
also demonstrated by which the thermal denaturation reaction of the carbamic acid
ester as described above is inhibited.
[0069]

Among these aromatic hydroxy compounds, aromatic hydroxy compounds

represented by formula (22) above in which R* is a group other than a hydrogen

atom are used preferably, while aromatic hydroxy compounds represented by formula
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202- et hyl - 4- but yl - 6- pent yl phenol (i ncluding isoners),
2-et hyl - 4- propyl- 6- pentyl Phenol (including isoners),
2- et hyl-4-hexyl- 6- pentyl phenol (including isoners),
2-et hyl - 4- hept y1- 6- pentyl phenol (i ncluding isoners),
2-ethyl -4-octyl-6-pentyl phenol (including isoners), ..
(22RaBb i ihiRhany ot pembyt Shearbon (stomi wenautisg ierand R” s 2 to
2- et hyl -4-cunyl- 6- pentyl phenol (including isoners), o
20 2reSdVEH mérd'Bidtab: hangtdhrnnd particular limitations on the combination
5(|ncIud|nglsoners),2,4-d|ethyl-6-hexy|phgnpl(lgclud%_
of é‘%.ﬁpﬁey?awde%*ﬁbft&ﬂa AudibBesyEarbenatorhs constiiting R* and R°is 2 to
I soners), 2-ethyl-4-propyl-6-hexyl phenol (including 63
20isomars),z-ethyl-4-penty1-6-hexy|phenol(includingisowe
‘'rs), 2-ethyl-4-butyl-6-hexyl phenol (i ncluding
Do'ﬁﬁners), 2-et hyl - 4- hept y1- 6- hexyl pheno
[ ? cl udi ngi soners), 2-et hyl - 4-oct y1- 6- hexyl phenol (i ncl u
dingi soner T 5 -iRgehinA§22) above independently
(i g?mmrgﬁ%ﬂ‘%fSE%bﬁ‘é@%E%ﬁﬁ%@le 6- hg%/’)l phenol 5
i ncl udi ng isoners - i Ut RdieRRltic hydroxy
"ePE?ﬁ%ﬂtﬁja igﬁguf? §?ﬂf§f’%‘§t,€d %y&hg ﬁ%ﬂ%‘ﬁ?gﬁéﬁ%ﬁ? S?%enol y

coegdim N SSTE: ° BLRHE Dl WD o romatc hydroy
Wf{‘;)gﬂgdufg;rhngh@gﬁ:"ig!omﬁ"%[(ggiﬁbi\l%g%}ggg@?;ﬁ%ﬁ%blkyi group
IIESPTAEE S Te et T
e el 2 OB SR A0 o,

(including isoners). One type of these aromatic
usdy preferablyonpounds may be used or a plurality of types
may be used in conbination. [0075] 15<| socyanate
fo0Mpducti on Process> In the present enbodi nent,
i socyanates can be produge \by usi ng the conposition
cont ai ni ng the car bamiy ester and the aromatic
hydr oxy conmpound as deschh#d above.(23he fol | ow ng
provi des an expl anation of an isocyanate production
[0Q72pcess in the present enbodi ment. 20 [0076]

(wherein X represents a single branched structure selected from structures
represented by the foliowing formulas (24) and (25));
[0073]

R12 (24)

...-_CI.—-
RZ  (25)

[0074]
(wherein R'? represents a linear or branched alkyl group having 1 to 3 carbon

atoms).
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In the isocyanate production process of the present
enbodi nent, the isocyanates can be produced by
transferring the conposition containing the carbannic
acid ester and the aromati c hydroxy conpound as
descri bed above to a reaction vessel where a thermal

d 8k Lafosucheafdmatie RjdroRe coniptiunide may dnelatier2-ethylphenol,
carried 25 out. This process is a process for

2—p|?§f?$ﬁ%§§9(l?gj§tﬁ§§ & sf Q0RGitl iphBfol (iddid Ronitgs)s Remntylphenol

Or a process conprising the

(inc[%ir{.é”r’i%é}g?fsz,g&g%ééﬂﬁheh& (ir(cﬁ)di@“Cis&ﬂers()ﬁ)z-heptylphéﬁcgp(including

I ne conpound” and a carbonic aci
ool .52 25 Y dhihdd, T, L EAARpRaD] 2 caagitypnenol
2 45frbigpuphendiad Bl il ARG 2 e PbAiRnB] ihing  fsomers),
2 4flutiphsodlc e iRhadar cor RashApHER TR sspmers),
2 axflasrntienph 6RoGRipg (agmare)s 2455 PNRNEDRe TP  omers).
2- Al SrWPPERG. Car baMECe-BremiRensha nabgiiflle; o isomers)
2 skl bulyPheDBl alialiEing. JtePer) - EmayHaeEbRNEng! ( gnetuding
isometsly arelioyl GopiopylohBolinpistin issnars i 2-p By uyiphangh (including
isor(lni)ré), [Oé.-?et?t}yi—s-pentyiphenol (including.  isomers), 2-propyl-6-butyiphenol
(including isomers), 2-ethyl-4-methylphenol (including isomers),
2-ethyl-4-propylphenol (including isomers), 2-ethyl-4-butytphenol (including isomers),
2-ethyl-4-pentylphenol (including isomers), 2-ethyl-4-hexylphenol (including isomers}),
2-ethyl-4-heptylphenal (including isomers), 2-ethyl-4-octylphenol (inciuding isomers),
2-ethyl-4-phenylphenol  (including isomers), 2-ethyl-4-cumylphenol  (including
isomers), 2-propyl-4-methylphenol (including isomers), 2-propyl-4-ethylphenol
(including isomers), 2-propyl-4-butylphenol (including isomers),
2-propyl-4-pentylphenol  (including isomers), 2-propyl-4-hexylphenol  (including
isomers), 2-propyl-4-hetpylphenol (including isomers), 2-propyl-4-octylphenol
(including isomers), 2-propyl-4-phenylphenol (including isomers),
2-propyl-4-cumylphenol  (including isomers), 2-butyl-4-methylphenol  (including
isomers), 2-butyl-4-ethylphenol (including isomers), 2-butyl-4-propylphenol (including
isomers), 2-butyl-4-pentylphenol (including isomers), 2-butyl-4-hexyliphenol (including
isomers), 2-butyl-4-heptylpheno! (including isomers), 2-butyl-4-octylphenol (including

isomers), 2-butyl-4-phenylphenol (including isomers), 2-butyl-4-cumylphenol
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<Step (1)> 15The foll ow ng provides an explanati on of
a process for producing carbamc acid ester by a
reacti on between the carbonic acid ester and the am ne
conmpound in step (1). A carbonic acid ester
represented by the followng fornmula (26) can be used

(inctfl%gt he RRnRe®),c achpensi-armedqipheads] O (RBludings 0. isomers),

9] (wherei'n R8 represents a linear or branched

2-pe?}yrf-g—%tﬁg@HQn§thH&uéin 0 {omarfd)on 2apentpli4-propylphenc!  (including

erabl e exanpl'es of R8 in formula (26) above

i | NGl udf i 25j edisahietdnt | 2-pentyl-4-hexylphenol
lson{]%%“ Q—Ip%gﬁll-4 %lﬁgéhﬁﬁ?/li ngﬁdl':ltatgiﬁg isahigrbat | 2-penty

oca gr a carbon atons, while

. _eyen nor ref ena X i nqinef@ing nearisomers),
(mclUﬁmgr an Cﬁseog'ﬁ%rﬁﬁyl g??}p@ylﬁ@é@%@heﬁw i nqnenaliig iso

1 to 8 carbon atons.

2-pary s pRens fndiffind e isbele) e 2pcity-HpReotidnd hgincluding

carbon’groudps 1n which the
sormiae" b AR Bt Moridie 2 Athyipheno

p=consisting of i'ntegers
~of 1to 8, such as a ne | 4Ry an i@ OUD, isdmers),
(includisygy | gr'&BB"eﬁr}ncl ud?ﬁbe’ﬁyé%%g?@é a but yl?itng.}agg% )
(including isomsrsié. a_pentyl ,group, (| i ing isomers),
2 hexsbharapyISenRbApE NS ROTrRY ZaleRy 2 BhRrE oM insluding tsomers)
group (including_isonmers) or an ogtyl g, ' di .
eonbigapipeton i Lcobortly b (o
i ncl ude di nethyl carbonate, die car.bonat e
isorders),op2-hexyl-davitphenalc| (RFwgNg O%QP‘QI‘?), di 2—&1@§yl4-phenylpheno!
carbonate (including 10 isoners), dipenty) carbonate.
(inclidieg udi rigommessier s) , 2epid pumyinbenal o (idm?taémg isomers),
i somers), diheptyl carbonate (includin isomsr's% a\nd, udi
2-hépidyhethyiphenait e(ifdluding diisemesane?dEp I4-efhyipheqe!,  (including
di al kyl carbonates in which the nunber of carbon ato
isoeRS! | DUidpig-4-propyipheholr dnpludinga Wﬁ).seﬁ@@?@&“fmﬁphenol
the group consisting of integers of 4 to 6 are used
(indidihg" abl iomers), 2-heptyl-4-pentylphenol (including isomers),
2-heptyl-4-hexylphenol  (including isomers), 2-heptyl-4-octylphenol (including
isomers), 2-heptyl-4-phenylphenol (including isomers), 2-heptyl-4-cumylphenol
(including isomers), 2.4,6-trimethylphenol, 2 6-dimethyl-4-ethyiphenol,
2 6-dimethyl-4-propylpheno!l  (including isomers), 2,6-dimethyl-4-butylphenol
(including isomers), 2 6-dimethyl-4-pentyiphenol (including isomers),
2,6-dimethyl-4-hexylphenol  (including isomers), 2,8-dimethyi-4-phenylphenol,
2,6-dimethyl-4-cumylphenol, 2,4 6-triethylphenol, 2 6-diethyl-4-methylphenoi,
2,6-diethyi-4-propylphenol (including isomers), 2,6-diethyl-4-butylphenol (including
isomers), 2,6-diethyl-4-pentylphenol (including isomers), 2 6-diethyl-4-hexylphenol
(including isomers), 2 6-diethyl-4-phenylphenol (including isomers),
2 6-diethyt-4-cumylphenol, 2.4 6, -tripropylpheno} (including isomers),

2 6-dipropyl-4-ethylphenol (including isomers), 2,6-dipropyl-4-methylphenol (including
ol
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15 [ 0080] Al t hough the known process can be used

to produce the carbonic acid ester, carbonic acid

ester is preferably produced by reacting an organic

tin conpound having a tin-oxygen-carbon bond with

carbon di oxide. Nanely, the carbonic acid ester can be
isoni¥ir§)] 2oediphpyl b itglpherbinGnciiiding iscPRers) 2, 6-Alipropyiat-pentylphenol

acid ester fornmation step) reacting an organic tin
(inclG@MBOUNGisbitd)g 2 Digdipropyea-tiskylppenbiond @hdlidiagr borisomers),

di oXi de so as to obtain a reaction mxture containing
2,6-8pf -h?t%ﬁgf?,hﬁﬁéler ; (ifd1Gding i§drﬁ@rs?1,5)  2,6Cdiprepyi-4-casiylbhenol

est separation step) separating the carbonic acid

(inclgﬁfgg{ f BHerdie r%a@-ﬁj'irﬁglg%%«%ﬁﬁp%oml '2~ﬁ§etﬁ’y?f€6—'&liiéiﬁylﬁhenol,

Ilation ‘tesidue. I'n addition,

2-méfg\& -?%%I-?E%Eﬁpﬁ%olaﬂg?l&@}\g ?ﬁgfm%ﬁsdc %&ﬁ@l-ﬁ%ut&l{%gthyﬁphenol

_ "these eps ( _
(ncliiipg t‘ﬁfsgl Beh 1 %—%%ﬂﬂfféﬂa}&b@%ﬁ%‘?zﬁhéﬁ@i o Edipgy ! Bomors),
2 il 43 B0y Do RS, iR, 3P BrERRoeno
(el TR kBl B SRR St isomers)
e
~ tin-oxygen-carbon bond in step (A). %0082] 10Di al kyl.
(includinge onisemens), ar 2-petvkA-aihy-GRwpYipbenehe 8?%%‘?‘9 t j ilgomers),
conpound used in step (A). The term"dialkyl tin

2-methybédutyl-6-propyipheackan or gani ¢ ti(RCkGIRSound i n whi chisomers),
two al kyl groups are bonded to a single tin atom

2-methyl-4-pentyl-6-propylphenol (including isomers),
2-methyl-4-hexyl-6-propylphenol (including isomers),
2-methyi-4-phenyl-6-propylphenol (including isomers),

2-methyl-4-cumyl-6-propylphenol  (including isomers), 2,4-dimethyl-6-butylphenol,
2-methyl-4,6-dibutylphenol  (including isomers), 2-methyl-4-propyl-8-butylphenol
(including  isomers),  2-methyl-4-ethyl-6-butyiphenol  (including  isomers),
2-methyl-4-pentyl-6-butyiphenol (including .isomers), 2-methyl-4-hexyl-8-butylphenol
(including  isomers), 2-methyl-4-phenyl-8-butyiphenot  (including  isomers),
2-methyl-4-cumyl-6-butylphenol (including isomers), 2,4-dimethyl-6-pentylphenol,
2-methyl-4,6-dipentylphenol, 2-methyl-4-propyl-6-pentylphenol (including isomers),
2-methyl-4-butyl-6-pentyiphenol (including isomers), 2-methyl-4-ethyl-6-pentyiphenol
(including  isomers),  2-methyl-4-hexyl-6-pentylphenol  (including  isomers),
2-methyl-4-phenyl-6-pentylphenol (including isomers),
2-methyl-4-cumyl-6-pentylphenol (including isomers), 2.4-dimethyl-6-hexyiphenol,

2-methyl-4 6-dihexylphenol, 2-methyl-4-propyl-6-hexylphenol (including isomers),
62
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Exanpl es of these dial kyl tin conmpounds may incl ude
conpounds selected fromat | east one type of conpound
selected fromthe group consisting of dialkyl tin 15
conpounds represented by the follow ng formula (27)
and tetraal kyl distannoxane conpounds represented by

zﬁ@&;ﬁ%ﬂg@gﬂ&%@@% fintidding fs@ﬁn%@émmemwwmﬁxyiphenol

_ wher €l n each_ of and R14
(incféjrﬁgﬁg € E omdry, e gi-mvlﬁ-éthk(l—@-ﬁékylﬁhem ancfisshudihgy| isomers),

avi ng )1 t arbon”at ons’, Each of X1 and

AT T
.'mg eh ?J%gnéﬁge)? L%@ép@ﬁ%er{ﬁéy repr ’se-ﬁth? an |n.¥eg.gr I.)gfp ene
(including ' isomers), _2,3-'diethyl-6-propylphenol (including isomers),
2-ethyl-4,6-propylphenol  (including isomers), 2-ethyl-4-butyl-6-propyiphenol
(including  isomers), 2-ethyl-4-pentyl-6-propyiphenol  (including isomers),
2-ethyl-4-hexyl-6-propylphenol (including isomers), 2-ethyl-4-heptyl-8-propyiphenol
(including isomers), 2-ethyl-4-octyl-6-propylphenol (including isomers),
2-gthyl-4-phenyl-6-propylphenol (including isomers), 2-ethyl-4-cumyl-6-propylphenol
(including  isomers), 2-ethyl-4-methyi-6-butylphenol  (including isomers),
2 4-diethyl-6-butylphenol (including isomers), 2-ethyl-4,6-butylphenol (including
isomers), 2-ethyl-4-propyl-6-butylphenol (including isomers),
2-ethyl-4-pentyl-6-butylphenol  (including isomers), 2-ethyl-4-hexyl-8-butylphenol
(including isomers), 2-ethyl-4-heptyl-6-butylphenol  (including isomers),
2-ethyl-4-octyl-6-butylphenol  (including isomers), 2-ethyl-4-phenyl-6-butylphenol
(inctuding isomers), 2-ethyi-4-cumyi-6-butylphenol (including isomers),
2-ethyl-4-methyl-6-pentylphenol  (inciuding isomers), 2,4-diethyl-6-pentylphenol
(including isomers), 2-ethyl-4,6-pentylphenol (including isomers),
2-ethyl-4-butyl-6-pentylphenol (including isomers), 2-ethyl-4-propyl-6-pentylphenol
(including isomers), 2-ethyl-4-hexyl-6-pentylpheno!  (including isomers),
2-ethyl-4-heptyl-8-pentyipheno! (including isomers), 2-ethyl-4-octyl-6-pentylphenol
(including  isomers), 2-ethyl-4-phenyl-6-pentyiphenol  (including risomers),
2-ethyl-4-cumyl-6-pentylphenol (including isomers), 2-ethyl-4-methyl-8-hexylphenol
(including isomers), 2,4-diethyl-6-hexyiphenol (including isomers),

2-ethyl-4,6-hexylphenol (including isomers), 2-ethyl-4-propyl-6-hexylphenol (including
63
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each of ¢ and d independently represents an integer of
Oto 2, and c + d = 2); [0086] 16, n (wherein each
of R15, 1% R17 and R18 i ndependently represents a

| i near or branched al kyl group having 1 to 12 carbon
atonms, 10X3 and X4 represent at |east one type of

isorﬁ#@f,t | t uenty. sifilieshertyl-6mexyIBRe@SIOUP COMmcRiingy of arisomers),
al koxy group, an acyloxyl group and a hal ogen at om

z-eflbuylRREeRnd, relfads? iophadrr 2 eant bheptye hesypheno
] 0Ky kAo Bt ol fsomor),
2ol pREn TR oL JRITHY S pamers)s & St symyt & heiphencl
anchEBRES BB 2P F e Ry AL B! fromers,
2. YR HESD, ChafREBRorh 0T, SR bifehdf nouang
isoraars), " €987 .00 41 4 Qi s-butipngSol (including isomers),
2-propyl-4-pentyl-6-butylpheno! (including isomers), 2-propyl-4-hexyl-6-butyiphenol
(including  isomers),  2-propyl-4-heptyl-6-butylphenol  (including  isomers),
2-propyi-4-octyl-6-butylphenol (including isomers), 2-propyl-4-phenyl-6-butylphenol
(including isomers) and 2-propyl-4-cumyl-6-butylphenol (including isomers). One
type of these aromatic hydroxy compounds may be used or a plurality of types may
be used in combination.

[0075]

<Isocyanate Production Process>

In the present embodiment, isocyanates can be produced by using the
composition containing the carbamic acid ester and the aromatic hydroxy compound
as described above. The following provides an explanation of an isocyanate
production process in the present embodiment.

[0076]

In the isocyanate production process of the present embodiment, the
isocyanates can be produced by transferring the composition containing the carbamic
acid ester and the aromatic hydroxy compound as described above to a reaction
vessel where a thermal decomposition reaction of the carbamic acid ester is carried
out. This process is a process for producing isocyanates comprising the following

steps (1), (3), (4) and (5) or a process comprising the following steps (2), (3), (4) and
64
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20 a nethyl group, an ethyl group, a propyl group

(including isonmers), a butyl group (including

i soners), a pentyl group (including isomers), a hexyl

group (including isoners), a heptyl group (including

i soners), an octyl group (including isoners), a nonyl
(5); 9r oup (including isonmers), a decyl group (including

i soners) or a dodecyl group (including isoners). Mre

P : laBfind BYmpBGhd 8Ad d EtbBbnieack éstehsslas to obtain
aFﬁ%ﬁﬁ?gkggggfgﬁaaﬁ?ch ?Ee nunber of carbon atons

a mixfU}S Cohtdii a.td?:\‘?btﬂf\f&%id SsiBr, HRE6hal @had esibbiie Bcid éster;
group consisting of integers of 1 to 8, and al though

g:ggéL#;&) k%ﬂtir‘gq)gﬁ%@ﬁéo Sgﬁlﬁﬁﬂﬁ%,;héﬁgréarhm& Bichh8I ) 410 obtain a

s an the number of carbon

iR Gybehto BB Gk B ol S0 B reF DB,

"R oo St o B 8 BRee et uen
oSR5SR AP S 0o g romas
hyd%bgénn%g{éj s%%grtss Eatgi% ? é&éq%a %ﬁbgﬁtﬁ%ﬁ%ﬁic%%id ester

represented by fornula (28) above represent at | east
and @Rearofaic JydeaRyQanRAUN: sel ect ed from the group

consi sting of an al koxy group, K an acyl oxyl grou d.a

hateny é4): trapaferdngithencarnpositien: obtaineg miez 435 %fﬁﬂ@ﬁyﬂa‘e toa

group and/or an acyl oxy group, the nunber of carbon
steppfS)nandonstituting the group is preferably a nunber

sel ected fromthe group consisting of integers of 0 15

t stdR(5)Epadptiag thé isooyanaje using thecompesifion teansfired in step (4).

groups conposed of a linear or branched saturated
[00&Kkyl group and an oxygen atom such as a nethoxy

group, an ethoxy group, a propoxy group (including

| segrEp $9)> @ butoxy group (including isonmers), a

pentyl oxy group (including isoners), a hexyloxy group

(i1 tetlbRmgl FrEURES Jan explifiatish ©f v [beess for prddudingocarbamic acid

i sonmers), an octyl oxy group (including isoners), a 20
est{l'%r}y%x ??cti%_cﬂé%ééﬁ‘ He/ChrBEnic HRIEEStEr BRd Thélaminedsompomiin step

i cluding i soners); an acyl oxy groups conposed of a

(1)Iinear or branched saturated al kyl group, a carbonyl

‘group and an oxygen atom such as an acetoxy group, a

oA BRI B0 e BB Y SOXoMATHE ol 8Kt ysed for

a _chloro.groyp. or bromo group. More preferable
the&ﬁ&ﬁﬁ“%gmﬁﬁyﬁﬁnclude al koxy 25 groups having 4 to 6
rbon atons in consideration of fluidity and
[Ooéglubility as well as use of the carbonic acid ester
as a production catal ysto 69 [0089] Exanpl es of
dial kyl tin conpoundsger elr egent ed béggornula (27) may
i ncl ude di al kyl - di al ko®y Q@'ns such &)
loogéfethyl-dinethoxy tin, dinethyl-diethoxy tin,
net hyl - di propoxy tin (including isoners),

(Wﬂ%ﬂﬂng{‘ﬁ;/;:ppgﬁsﬁg o?’xﬁ%%%tr I%Iﬁanr((:(lﬂ%?: "g%fl :qg&mg@%@p%)‘l ?0 8 carbon atoms).
d: Eeh Féf8+ Xéﬁ(ﬂ) x betslt &n&% r']r:‘:]cf,ﬁgjr ! r]% g(bélggﬁéf%"nay include finear or

di met hyl -di octyl oxy tin (includi | SOIfer s .
25 brappied AYRhANERYEIRGERON QWU%’F heving: hip b&aﬁ%%‘?ms- while even more

di net hyl - di decyl oxy tin (including isoners),

di butyl -di net hoxy tin (incluyding isoners),

di butyl -di ethoxy tin (including isoners),

di butyl -di propoxy tin (including isoners),

di butyl -di butyloxy tin 10 (i ncluding isoners),
di butyl -di pentyl oxy tin (including isoners),

di butyl - di hexyl oxy ti-n—{includi-ng—+serers)

o7y

di butyl -di heptyl oxy tin (including isomers),
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15 (including isoners), dioctyl-dipentyloxy tin
(including isonmers), dioctyl-dihexyloxy tin (including
i soners), dioctyl-diheptyloxy tin (including isoners),
di octyl -dioctyloxy tin (including isoners),

di octyl -di nonyl oxy tin (including isoners) or

pref%%a%fqt(%é%{pgegﬂa y}f{cfdd% fih lglgib che8"Bky) groups having 1 to 8

0 I'NS suc I met hyl -di acet oxy tin,

cay S R, 0 7 S iy e om o

alipl%tﬁtt@%{)é%wg{g% lsg%chﬁ tflléﬂﬂn%r% tliazg% : T ms constituting the

di butyl - di ' i ncl udi na. i ’
groqn? igud-{ %pmg\legg%tggt)é\ﬁﬁ%awq' Bﬁ)‘% #&%ﬁgﬁg g?ﬁrgt% errsscsf ’1 to 8, suchas a
metyoberp, A SR 1 obnGieUR, i aBEba e, a buyl gou

di butyl -dilauroyloxy tin (including isoner . .
(incluiding: %omﬁrshea cnye;ntxfiygrovp néﬂ“d}m\% '?‘%Bﬁ@?’s)"', Ryl group (including
di octyl -di propi onyl oxy tin (including,isoners. N
isorasia),ca hephaloHty AYFORINGL FAMEFSICon, o0 (i Sofids Jjeluding isomers)
Di octyl -di val eryl oxy tin (including isonersg or diethvi
Exadiples \df- duchaudialkylocarhanates meay,dnelgde semstayl. catbgnate, diethy
di al kyl -di halide tins such as dinethyl-dichloro tin )
carlstirzté, hyliprapydr carbonate, (ticuing -iserRrd: siibytyl carkangig rncluding
i somers), dibutyl-dibrono tin (including isoners), .
isorfiery; Wipetitghlcarbonaten (nckadingli isgmiese)redibpxyr carbonate  (including
di octyl -dibronmo tin (including isoners). [0090] S5Anmpbng .
iso,hg,%;,edih@bgh kagrbdriate dirdiuding dsomers harak dioctyl carbonate (including
di net hyl - di net hoxy tin, dinethyl-diethoxy tin,
isorﬂél‘ﬁ.t iy patitiBGIaR Oikikyl Bafbonatesdimwhichotier aymber of carbon atoms
I met hyl -di butoxy tin (including isoners), ‘
I YhedhRen ' ibae| dedbdted | fiemethe) group consisting o
con #'{réeﬁbﬁy*?délﬁgxgréo@yyi itdnr"l(uimrg:éleudi ng i somers), o
. i - Al hiy (i ncluding isoners),
mteglefgé%*o_%?ng?%/%{dog@etrlh%&(i ncl udi ng i somers),
00gémethyl-dinonyloxy tin (including isomers), 10
[0080kret hy! - di decyl oxy tin (including isoners),

g:@ﬂ{%gh%w p\tq'?gﬁ(, 'ﬁ%ﬁhﬂﬁkg@ﬁi gcg ﬁe%:‘ds ’ 'the carbonic acid ester,
oo RSB TS PGy oo tn compun

di but yl - di pentyl oxy ti [ ncl udi ng i. SONgY; : :
havifgh @ §i1-0NYIRIRGATs9) l%q"rﬁinmithc?ﬁﬁ %ﬁq%%?mnﬁ!%e'y- the carbonic acid
di butyl -di heptyl oxy tin_(including isoners),
estell ¢an ;& Ptﬂdb@es‘?éwbelﬁ?uﬁ’“("l‘gwﬁ‘leﬁai ng i soners),
di butyl -di nonyl oxy tin (including isoners), 15. . d
di stepy(A):dcarbonicoasid ﬁstergformatmi $1gP) ke@siing BN organic tin compoun
di octyl -di met hoxy tin éiqcluding i sonmers), . .
havihgct Yih-okyeemoasban hond vthugarhpn disisles§0 as to obtain a reaction
di octyl -di propoxy tin (including isoners),
midirecdontainiing Waybaniy atidrestérnahdidi ng i soners),
di octyl -di pentyl oxy tin (including isoners), ) .
di ot V1B)di(é‘érwhiexdciﬁiettéri separdtiony stap)nsepgrating the carbonic acid
di octyl -di heptyloxy tin (including isoners),
estgf f6invthe feadion Mxiurkisd wélnas ubliairing aaiistillalion residue.
I octyl -di nonyloxy tin (including isomers) or 20
[Odgﬁgctyl-didecyloxy tin (including isonmers) are
preferabl e, dialkyl-dialkoxy tins such as
di 5P p-@lﬂfam ' ' INAO(D)SPER 50 carried out in addition to
di u%’jx/{mgil‘bg yr yF“gE{i ??Eggpz?ged(lnn)g iazorrer s),
di butyl -di pentyl oxy tin (incfuding isoners),
di butyl -di hexyl oxy tin (including isoners),
di butyl -di heptyl oxy tin (including isoners),
di octyl -di propoxy tin (including isoners),
di octyl -di butoxy tin (including isoners),

di octyl -di pentyloxy tin (including isonmers), 25
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5 (including isoners) is even nore preferable. [0091]

Al t hough the dial kyl tin conpound represented by the

formula (27) has a nononmer structure, this may be a

pol ymer structure or associate. [0092] 10Exanpl es of
thesetdteps éAy aad KB): di al koxy di st annoxane represented by

the fornmula (28) may include

bidp CB-(brfaratikbmpsurit sddeneraiihs brIp) asasisy sitthithadistillation

1,1, 3,3-tetranet hyl-1, 3-di net hoxy di stannoxane,

residde bbtaiRed & S8y (8] With-2n 31l 88Xk H fIrANBA*GHE8Ric tin compound
1,1,3,3-tetranethyl-1, 3-di propoxy di stannoxane

havinég egtﬁémggﬂé %%}afjn]agrgdl é (@%Eﬁ[%%%}i&n&ﬂb%é%ter from a

1.1 3.3-tetranet hyl-1, 3-di pentyl oxy di stannoxane
reaCt'ﬁhnScWSb%Pngnﬁj soners), 1,1, 3, 3-

tetrapethyl-1, 3-di hexyl oxy di st annoxane (i ncl udin )
isg%(he@)' ,&qwﬁ"@gsﬁeéﬁr AP RG %‘%-%ﬁlﬁ@ﬁ &H“oﬁ;@mpou"% having the
) di st annoxane (i ncluding isoners), o )
tin-oxygenagber bpad edtaipedin step (el 9k dhe clgariadinosempound having the
(i ncluding isoners),
tin-oxygen;asbor boadin bieb (4)3- di nonyl oxy di st annoxane
(i ncluding isoners),
[00821, 1, 3, 3-tetranethyl-1, 3-di decyl oxy di stannoxane
(i ncludi ng 20i soners),

Didik§ n tehpdRrbY krd prefdirably Rise@fsr ﬂ'iesbr?_?ih‘iﬁét}g%ompound used in

(including isoners), 1, 1,63/3-tetrabutyl-1,

i &% i, st ! iael udi ngi : P :
step (&) TS (EMORRISY 7 hBRRETRASE, 0, a0, gm@nis I gppeund in

o] 1.1 3 3-tetrabutyl:1.3-
whict) S BhHoctesrs pn R hg ey, o
3,3-tetraputyl-1, 3-d. .

i @,'Paxeﬁ%%nﬂ@mgm FOMRAUNGSSBYRY, Kciude compounds selected

251, 1, 3,3-tetrabutyl- 1, 3-di hexyl oxydi st annoxane(i ncl ud. ]
from ah{pasd maestype of compound selected from the group consisting of dialkyl tin

1,1, 3,3-tetrabutyl-1, 3-di hept yl oxydi st annoxane(i ncl udi
compagindsnmepsesenit@d by the following formula (27) and tetraalkyl distannoxane

compounds represented by the following formula (28):

[0083]
Xte
R¥ ——sn—X?%,
R% @
[0084]

(wherein each of R'> and R independently represents a linear or branched alkyl
group having 1 to 12 carbon atoms,
Each of X' and X? independently represents at least one type of substituent

selected from the group consisting of an alkoxy group, an acyloxyl group and a

67
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1,1 ,3,3-tetrabutyl-1 ,3-dioctyloxy 1,1

,3,3-tetrabutyl-1 , 3- dlnonyloxy 1,1,3 3-tetrabutyl-1

, 3-didecyloxy 1,1 ,3,3-tetraoctyl-1 , 3-di met hoxy 51

,1,3,3-tetraocyl- 1 , 3-diethoxy 1 ,1, 3 3-tetraoctyl-1
haloge?r gtop{,opoxy 1,1 3 3-tetraoctyl- 1 , 3-di butoxy 1

, 1,3, 3- tetraoctyl 1 , 3-dipentyl oxy 1 1

ench beh RAcS Yﬂde%en%eﬂtlﬂ ?@éenﬂé)aﬁ ifteger of 0 to 2, and a + b = 2,

,3,3-tetraoctyl- y oxy 1
and + 1, 3,3-tetraoctyl-1, 3- dioctyloxy 1,1 ,3,3-tetraoctyl-1

, 3- dlnonyloxy 1,1 3 3- tetraoctyl 1 3 di decyloxy 1,1

, 3 -t tra o

bl S BT aon ety BB 4 idaerot 019 2, arhg 4= 2

3-di propionyloxy 1,1 ,3,3-tetranethyl-1

[008513-d|butyryloxy 1 ,1,3,3-getraneth -1, 3-di val eryl oxy

1,1 ,3,3-tetrarnet hyl 1 8- dilaurﬁ%}goxy 201, 1

,3,3-tetrabutyl-1 ' cetone 1 tetrabutyl-1

, 3- di pr opi onyl oxyr"l1 n3- te‘i’rabg'l’yl':zlg;1 3-d

i butyryloxy 1,1, 3, 3- tetrébutyl 1 dlvaleryloxy 1,1

,3,3-tetrabutyl-1 ,3-d |Rﬁﬁroyloxy(251

,3,3-tetraoctyl-1 , 3-diacetoxy 1,1 , 3- té?raoctyl 1
[008]3 di propi onyl oxy (includingisoners)

Q|nclud|ng|soners) (i ncl udi ngi soners),

(wherein each of R*®, R, R'” and R'® independently represents a linear or branched
alkyl group having 1 to 12 carbon atoms,

X3 and X* represent at least one type of substituent selected from the group
consisting of an alkoxy group, an acyloxyl group and a halogen.atom, and

each of e, f, g and h independently represents an integerof 0to 2, e + f= 2 and
g+h=2).

[0087]

Examples of R™ and R in the dialkyl tin catalyst represented by formula (27)
above as well as examples of R R R and R in the tetraalkyl distannoxane
compound represented by formula (28) above may include alkyl groups in the form of
aliphatic hydrocarbon groups in which the number of carbon atoms constifuting the
group is a number selected from the group consisting of integers of 1 fo 12, such as
a methyl group, an ethyl group, a propyl group (including isomers), a butyl group
(including isomers), a pentyl group (including isomers), a hexy! group (including
isomers), a heptyl group (including isomers), an octyl group (including isomers), a
nonyl group (including isomers), a decyl group (including isomers) or a dodecyl group
(including isomers). More preferable examples may include linear or branched alkyi
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(i ncl udi ngi sonmers), (includingisoners),
(i ncl udi ngi soners), (includingisoners),
(i ncl udi ngi soners), (includingisoners),
(i ncl udi ngi sonmers), (includingisoners),

ol ARG e b ety o T e 0 romoe
seleétgg lf%% qgtla Sg?ggg S:::)onsw{ir?; lol#%tggla?sog%s r1820 8, and although dialkyl tin
compounds can be used in which the alkyl group is an alkyl group in which the
number of carbon atoms constituting the group is outside the range indicated above,
there are cases in which fluidity may be poor or productivity may be impaired.
Moreover, an n-butyl group or n-octyl group is more preferable in consideration of
ease of acquisition during industrial production.
[0088]

X' and X? of the dialkyl tin compound represented by formula (27) above and
X3 and X® of the tetraalkyl distannoxane compound represented by formula (28)
above represent at least one type of substituent selected from the group consisting of
an alkoxy group, an acyloxyl group and a halogen atom, and in the case the group is
an alkoxy group and/or an acyloxy group, the number of carbon atoms constituting
the group is preferably a number selected from the group consisting of integers of 0
to 12. Examples of such groups may include alkoxy groups composed of a linear or
branched saturated alkyl group and an oxygen atom, such as a methoxy group, an
ethoxy group, a propoxy group (including isomers), a butoxy group (including
isomers), a pentyloxy group (including isomers), a hexyloxy group (including isomers),
a heptyloxy group (inciuding isomers), an octyloxy group (including isomers), a
nonyloxy group (including isomers) or a decyloxy group (including isomers); an
acyloxy groups composed of a linear or branched saturated alkyl group, a carbonyl
group and an oxygen atom, such as an acetoxy group, a propionyloxy group, a
butyryloxy group, a valeryloxy group or a lauroyloxy group; and halogen atoms such
as a chloro group or bromo group. More preferable examples may include alkoxy
groups having 4 to 6 carbon atoms in consideration of fluidity and soiubility as well as

use of the carbonic acid ester as a production catalyst.
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ncl udi ngi soners), ncl udi ngi soners),

(i (i
(i ncl udi ngi soners), (includingisoners),
(i ncl udi ngi soners), (includingisoners),
(i ncl udi ngi somers),
,1,3,3-tetraoctyl-1, 3-di butyryl oxydi st annoxane(i ncl ud
[Oosg'ngisoners),

1,1,3,3-tetraoctyl-1, 3-di val eryl oxydi st annoxane&i ncl ud.
Exgmidese 0§ déglky! tin compounds represented by formula (27) may include

1,1,3,3-tetraoctyl-1, 3-di | aur oyl oxydi st annoxane(i ncl ud
dialkyi-diglleaxyer s asdeh 1,ds 3dBnetbyl-dandtihoxyl, 3indi lithethyl-diethoxy  tin,
di st annoxanes such as 1,1, 3,3-tetramethyl-1, 3-
dimetBilcdib@pox§ tin (including isomers), dimethyl-dibutoxy tin (including isomers),
di st annoxane, 1, 1, 3, 3-tetranet hyl- 1, 3-di br onodi st annoxa

dimetﬁ?l’-digentylox tin (including .isomers), dimethyl-dihexyloxy tin (including
1,1, 3,3"tefrabutyl-1, 3-di chl or odi st annoxane('I ncl udi ngi

som Sl el SRRt o B s SOmERIne TR gyt
(molu§iRG' Sbimer, cpeiyHinerylon 1 GCLSHSEMER) B Yglidecyiory
tin (in%FLFJir?g); ?sromers), dibutyl-dimethoxy tin (including isomers), dibutyl-diethoxy tin
(including isomers), dibutyl-dipropoxy tin (including isomers), dibutyl-dibutyloxy tin
(including isomers), dibutyl-dipentyloxy tin (including isomers), dibutyl-dihexyloxy tin
(including isomers), dibutyl-diheptyloxy tin (including isomers), dibutyl-dioctyloxy tin
(including isomers), dibutyl-dinonyloxy tin (including isomers), dibutyl-didecyloxy tin
(including isomers), dioctyl-dimethoxy tin (including isomers), dioctyl-diethoxy tin
(including isomers), dioctyl-dipropoxy tin (including isomers), dioctyl-dibutyloxy tin
(including isomérs), dioctyl-dipentyloxy tin (including isomers), dioctyl-dihexyloxy tin
(including isomers), dioctyl-diheptyloxy tin (including isomers), dioctyl-dioctyloxy tin
(including isomers), dioctyl-dinonyloxy tin (including isomers) or dioctyl-didecyloxy tin
(including isomers); dialkyl-diacyloxy tins such as dimethyl-diacetoxy fin,
dimethyl-dipropionyloxy tin (including isomers), dimethyl-dibutyryloxy tin (including
isomers), Dimethyl-divaleryloxy tin (including isomers), dimethyl-dilauroyloxy tin
(including isomers), dibutyl-diacetoxy tin (including isomers), dibutyl-dipropionyloxy
tin (including isomers), dibutyl-dibutyryloxy tin (including isomers), dibutyl-divaleryloxy
tin (including isomers), dibutyl-dilauroyloxy tin (including isomers), dioctyl-diacetoxy
tin  (including isomers), dioctyl-dipropionyloxy tin (including isomers),
dioctyl~dibutyryloxy tin (including isomers), Dioctyl-divaleryloxy tin (including isomers)

or dioctyl-dilauroyloxy tin (including isomers); and, dialkyl-dihalide tins such as
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, , 3-tetraocyl-1, 3-di brono di stannoxane (i ncl udi ng
i soners). 10 [0093] Anong t hese,
3,3-tetraal kyl-1, 3-di al koxy di stannoxanes such as
, 3, 3-tetranet hyl-1, 3-di net hoxy di st annoxane,
1,1, 3,3-tetrannet hyl-1, 3-di et hog di st annoxane, o
diméthyI-icRiote ttina rainbshiyl-dibderdo piir pdikytytidishlone dina fiacluding isomers),
(including isoners), 1,1,3,3-tetranethyl-1, 3-di but oxy
dibtﬁylsdiwQihe(i(\blﬂﬂin?dis@&é@pﬁib@tjﬂ,—di&ﬁoro tin (including isomers) or
1,1, 3,3-tetramet hyl- 1, 3-di Pentyl oxy di stannoxane
diodtiiRfibréfid h (i8€08hElisorderd).3, 3-

tetramet hyl- 1, 3-di hexyl oxy di stannoxane (i ncl udi ng

[OO%ﬁoners), 1,1,3,3-tetranmethyl 1 , 3-di heptyl oxy
I'st annoxane (i ncluding isoners),

%Iﬂg]neﬁr&@ il‘?ésléa”malrﬂéssr)?: {in SRSl Judi ShANEMIGARA-dimethoxy  tin,

ing 1 Sone

dim%lttas(kﬁigg'lich(gttfnaHnﬁétgyl%diﬁm%b% BRHCRIIG e SiBRY) CdAitthyl-dibutoxy tin

I somer

il BRI s Nty vy
tin i éﬁéuéné g: ::%?ﬁ%%i i%n%t@@%e}@oxy tin (including isomers),
diméply}gg%g}lg&tﬁg@%mé& %ogwﬁegrg %Xthyl—dinonyloxy tin (including isomers),

dimjfih_%fl-gid%cilgg 38g%iid%ﬁggisg%@g%ﬁtyl-dimethoxy tin (including isomers),

1,1,3,3-tetraoct 1-1:3-di entyl oxy,. . L
dibutyhkdigthexy clin dm@ﬁingl,igoraeq%@xgw)élpmpoxy tin (including isomers),
101, 1, 3, 3-tetraoctyl-1, 3-di hept yl oxy . ..
dibutyhdibyutylowttirafoelyding, isomiersot gh ipentyloxy tin (including isomers),
1,1,3,3-tetraoctyl-1, 3-di nonyl oxy o o
dibulydihexdmanti i(includitignisosens) djbutyl-diheptyloxy tin (including isomers),
di st annoxane( i ncl udi ngi soners), o o
dibuliysdiottytoxgntin( (includitigngomensy; shibutyl-dinonyloxy tin {including isomers),
dibutyl-didecyloxy tin (including isomers), dioctyl-dimethoxy tin (including isomers),
dioctyl-diethoxy tin (including isomers), dioctyl-dipropoxy tin (including isomers),
dioctyl-dibutyloxy tin (including isomers), dioctyl-dipentyloxy in (including isomers),
dioctyl-dihexyloxy tin (including isomers), dioctyl-diheptyloxy tin (including isomers),
dioctyl-dioctyloxy tin (including isomers), dioctyl-dinonyloxy tin (including isomers) or
dioctyl-didecyloxy tin (including isomers) are preferable, dialkyl-diatkoxy tins such as
dibutyl-dipropoxy tin (including isomers), dibutyl-dibutyryloxy tin {inctuding isomers),
dibutyl-dipentyloxy tin (including isomers), dibutyi-dihexyloxy tin (including isomers),
dibutyl-diheptyloxy tin (including isomers), dioctyl-dipropoxy tin (including isomers),
dioctyl-dibutoxy tin (including isomers), dioctyl-dipentyloxy tin (including isomers),
dioctyl-dihexyloxy tin (including isomers) or dioctyl-diheptyioxy tin (including isomers)

are more preferable, and dibutyi-dibutyloxy tin (including isomers), dibutyl-dipentyloxy
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di st annoxane(i ncl udi ngi soners),
di st annoxane(i ncl udi ngi soners),
di st annoxane(i ncl udi ngi soners),
di st annoxane(i ncl udi ngi soners),
di st annoxane(i ncl udi ngi soners),
tin @ncltding dsomers), dibutgl-dipesyiory ih,(including isomers), dibutyl-diheptyloxy
di st annoxane( |1 ncl udi ngi soners),
tin @Ehchiding onists), e utglidigitglonrt tia Xincluding isomers), dioctyl-dibutyloxy tin
di st annoxane(i ncl udi ngi soners)or 1,1

(inciudling is%He’#@?W&ct?l»cﬁp&itﬂ@ﬁy Irt]igxancm.cﬁﬁ@ﬁuwmﬁ dibdtgl-dinéngoxy tin

i soners) are preferable, a

(inc%jingiis%n{e?é)[ atae%%rhlapﬁna&m AnYIdHRG ISERSRY of dittyrdidtdyloxy tin

, 3-tetrabutyl-1T, 3-di pentyl oxydi st annoxane(i nclu
i de'wq is i ble.
(mcl, l I, gmte(rest)ri?agm?'}rlqo{?g-recrﬂwaexeyl oxydi st annoxane(i ncl udi n

[00%]1, 3,3-tetrabutyl-1, 3-di heptyl oxydi st annoxane(i ncl udi

"uhobgh, g, fighol tp. GorpPYRe /opresenied, by, W formylh (27) has 2
mor%dn%ér?’ Stﬁic L?rte,r ?scﬁ%yl('b%e’g’ bgliyr%uetr%%(rﬁgtiu% 8 Q@@&%‘é‘:ﬁg.i ncl udi ng
[0092]
Examples of the tetraalkyl dialkoxy distannoxane represented by the formula
(28) may include 1,1,3,3-tetraalkyl-1,3-dialkoxy distannoxanes such as
1,1,3,3-tetramethyl-1,3-dimethoxy distannoxane, 1,1,3,3-tetramethyl-1,3-diethoxy
distannoxane, 1,1,3,3-tetramethyl-1,3-dipropoxy distannoxane (including isomers},
1,1,3,3-tetramethyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetramethyl-1,3-dipentyloxy  distannoxane (including isomers), 1,1,3,3-
tetramethyl-1,3-dihexyloxy distannoxane (including isomers), 1,1,3,3-tetramethyl-
1,3-diheptyloxy distannoxane (including isomers), 1,1,3,3-tetramethyl-1,3-dioctyloxy
distannoxane (including isomers), 1,1,3,3-tetramethyl-1,3-dinonyloxy distannoxane
(including isomers), 1,1,3,3-tetramethyl-1,3-didecyloxy distannoxane (including

isomers), 1,1,3,3-tetrabutyl-1,3-dimethoxy distannoxane (including isomers),

1,1,3,3-tetrabutyl-1,3-diethoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipropoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipentyloxy distannoxane {including isomers),
1,1,3,3-tetrabutyl-1,3-dihexyloxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-diheptyloxy distannoxane (including isomers),
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1,13 5debaneyl ha-dBeylon a i SAMOXEDHG7]

201, 1, 3, 3-tetraoctyl-1, 3-di pentyl oxydi st annoxane(i nclu
di ng
1,1,3,3-tetraoctyl-1, 3- d|hexyloxydlstannoxane(lncludln
g 1,1, 3,3-tetraoctyl-1, 3-di heptyl oxy di stannoxane
(including I somers) or
1.1, ,_s-lt a@utpﬂ B%ﬁéétyléxyl 3- di gisfanhexaneli st arineiaiing isomers),

udlng Isonmers) is nore preferable. [0094]

1.1 §§%{r5g¢]&?i“1 Ehcﬁm%r@ﬁc?ﬁa' kyl qitairesudie di St aRRGIHNG isomers),

r'epres ed b la (28) has a nononer structure,

1 ,1,%,§&§g?ﬁéﬂypf 3%:@8& r st r Yistatrox8he @SS OCfidh®ding 5 isomers),

organi c tin conpounds easily

X g@ﬂ%sgc@ﬁfgfwﬁfbxﬁt < e oy o
0B iR AT

ormngala

h t i |
1.1 gé %ﬁ'ﬁg‘?@dj' géﬁ@ﬁ?’f’w \é\gsg;d' {%‘“ﬁﬁﬁ‘ é? ﬁgrg ar e c%ange Isomers),
1,1 é%&é;ﬁiﬁ%ﬁ@ﬁé& m o HSHMSHERe ot r UcAUPRAIS commsomers)

or a person with ordinary,skill |nthe 096]
1,1, 8- GHiabeoh S UPRAYORY | ovs JSFRRPERRed i GNRYING | isomers),
al koxi de conpound may be used 10 al one o{lnch\j&ng

Iri(§om¢.=.r$)
previously di scl osed production process Esuch as th
1,1,8i3letracchyl-1,3-dimepipiosy / 11 distepnexanepr ef ekiBPPdinge usela°mers)
as the process for producing the dialkyl tin conpoun
1,1,3/8-tetraoclyk$ 8-disctyloy oc es sdistannpkaniici ng Enalvdinky| ti sﬁomers)
conpound from a 15di al kyl tin oxide and an al cohol .
1,1,8@etfhoctyl-1,3-dinonyloxy distannoxane (including isomers) or

1,1,3,3-tetraoctyi-1,3-didecytoxy distannoxane (including isomers);
1,1,3,3-tetraalkyl-1,3-diacyloxy distannoxanes such as
1,1,3,3-tetramethyl-1,3-diacetoxy distannoxane,

1,1,3,3-tetramethyl-1,3-dipropionyloxy distannoxane (including isomers),

1,1,3,3-tetramethyl-1,3-dibutyryloxy distannoxane (including isomers),
1,1,3,3-tetramethyi-1,3-divaleryloxy distannoxane (including isomers),
1,1,3,3-tetramethyi-1, 3-dilauroyloxy distannoxane (including isomers),
1,1,3,3-tetrabutyi-1,3-diacetoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipropionyloxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dibutyryloxy - distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-divaleryloxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dilauroyloxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-diacetoxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-dipropionyloxy distannoxane (including isomers),
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Exanpl es of al cohols used in the presen [

may include al cohols such as nethgnol, gtﬁgﬁgﬁlnent
propanol (including isonmers), butanol (includihg

i somers), pentanol (including isoners), hexano

(i ncl udi ng |soners) hept anol (i ncluding 20 isoners),

11 PSS T paneotmes (g o)

and an

1,1.€§§0h0|c§¥ls1n§-d§fgﬁ%r?@ﬁt I“f]ggt eo‘gﬁggﬂolt {fcioginger @fomers)  or

i's a nunber

1,1,%, Ttg{} ]{,g%pgﬁy&x?w &&Qﬁ Skdriad gnélﬂﬁiﬁ er Ssehets)o and,

tin OXl es repr sente by the

11 bR SRR k8,1 Hetebini 1. dtlr
dlstgr{n%gcgﬁg e [0]1?‘913,33}3%'\amethyl-1,3—d|bromo distannoxane,
1,1,3,3-tetrabutyl-1,3-dichloro distannoxane (including isomers},
1,1,3,3-tetrabutyl-1,3- dibromo distannoxane (including isomers),
1,1,3,3-tetraocyl-1,3-dichloro distannoxane (including isomers) or
1,1,3,3-tetraocyl-1,3-dibromo distannoxane (including isomers).

{0093}

Among these, 1,1,3,3-tetraalkyl-1,3-dialkoxy distannoxanes such as
11,3,3-tetramethyl-1,3-dimethoxy  distannoxane, 1,1,3,3-tetramethyl-1,3-diethoxy
distannoxane, 1,1,3,3-tetramethyl-1,3-dipropoxy distannoxane (including isomers),
1,1,3,3-tetramethyl-1,3-dibutoxy distannoxane (ihcluding isomers),
1,1,3,3-tetramethyl-1,3-dipentyloxy  distannoxane (including isomers), 1,1,3,3-
tetramethyl-1,3-dihexyloxy distannoxane (including isomers), 1,1,3,3-tetramethyl-
1,3-diheptyloxy distannoxane (including isomers), 1,1,3,3-tetramethyl-1,3-dioctyloxy
distannoxane (including isomers), 1,1,3,3-tetramethy!-1,3-dinonyloxy distannoxane
(including isomers), 1,1,3,3-tetramethyl-1,3-didecyloxy distannoxane (including

isomers), 1,1,3,3-tetrabutyl-1,3-dimethoxy distannoxane (including isomers),

1,1,3,3-tetrabutyl-1,3-diethoxydistannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipropoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipentyloxydistannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dihexyloxy distannoxane {(including isomers),
1,1,3,3-tetrabutyl-1,3-diheptyloxy distannoxane (including isomers),

74




10

15

20

25

Sn0 Rzol n(29) [0101] (wherein each of R19 and R2
i ndependently represents a |linear or branched al kyl 5
group having Ito 12 carbon atons). [0102]
Exanpl es of R19 and R2 may include al kyl groups in the
formof aliphatic hydrocarbon groups having 1 to 12
tt&&ugtmbum(bﬂnad!gwwxus a ndistannogargip, an(indleding gr oupisomers),
propyl group (including isoners), a butyl group
1,1 3J3Ftetrat!u11y§1,|3sdmemw9xy a peldﬂ%lammageoup ((Ilﬂfdug.lﬂg ng isomers),
i soners), a hexyl group (including isoners), a heptyl
1,1 gﬁd]etrabuhybﬂ Bedidecyleoner s) disianrexane gr ou(jn¢luding udi ngisomers),
i soners), a nonyl group (including isoners), a decyl
1,1,8,3ctetraé et Sdimgthoyner s) distannoxdrey| gr (imq.‘nuc(ihgm cl udi isgmers),
i soners) or a dodecyl group (including isoners). Mre
1,1,83¢tetra6d)l 4, Bdtind:gs may diskinndrane near @nclodimgched isomers),
sat ur at ed aIkyI groups having 1 to 8 carbon atons.

1,1, 5 800traB¢91-1.3-dippekabl e ediggphega@®y | nclinclirding n- butigbmers),
group and a n-octyl group. [0103]

1,1,3,3-tetraoctyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-dipentyloxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-dihexyloxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-diheptyloxy distannoxane (including isomers),
1,1,3,3-tetracctyl-1,3-dioctyloxy distannoxane (including isomers),

1,1,3,3-tetraoctyl-1,3-dinonyloxy distannoxane (including isomers) or

1,1,3,3-tetraoctyl-1,3-didecyloxy distannoxane (including isomers) are preferable, and

1,1,3,3-tetrabutyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dipentyloxy distannoxane (including isomers),
1,1,3,3-tetrabutyl-1,3-dihexyloxy distannoxane (including isomers},
1,1,3,3-tetrabutyl-1,3-diheptyloxydistannoxane (including isomers),
1,1,3,3-tetrabutyt-1,3-dioctyloxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-dibutoxy distannoxane (including isomers),
1,1,3,3-tetraoctyl-1,3-dipentyloxydistannoxane (including isomers},
1,1,3,3-tetraoctyi-1,3-dihexyloxy distannoxane (including isomers},

1,1,3,3-tetraoctyl-1,3-diheptyloxy distannoxane (including isomers) or
1,1,3,3-tetraoctyl-1,3-dioctyloxy distannoxane (including isomers} is more preferable.
[0094]

Although the tetraalkyl dialkoxy distannoxane represented by formula (28) has

a monomer structure, this may be a polymer structure or associate.
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A tetraal kyl dial koxy di stannoxane and / or di al kyl
tin dial koxide is obtained by a dehydration reaction
of the alcohol and the dialkyl tin oxide while
renoving the water formed fromthe system The
tenperature at which the reaction is carried out is,

[009%)r 20 exanple, within the range of from80 to 180C,
and in order to distill off the water formed fromthe
syintgeneral| organit tinacympgourdsc easilyntpkeoan rasspeiatad stucture, and
pressure, a tenperature of from100 to 180C is

althpugt, donbkampla| tiatkybtin aidikaty tireisgevostnuocform gdisiasrsitsicture, and
for the reaction tenperature to accelerate the

tetragiRylt dialkokpidistafhoiamesnaes knewhetor bacpresest bycloraing a ladder
deconposition al so occur at high tenperatures 77

strubifé SRWHISE hWarntired pldleciiiéls afe associatetic apen dn wases $n which
nore preferably within the range of from 100 to 160C.

f
ther Sre! gb@ﬁh Rii€ 286 @ated Hatl! &S tepreddhtdtion dbfoasonpoand in the
ormed t0 be renoved fromthe system and the reaction

forniz!1 P[ ﬁ?ﬁé |oRterQttucttire & &Srﬁﬁﬂﬁrf@r befdoprWitiPofdinaky kil Gé tHeaart.

ough varying according to the reaction
[Ooéﬁnperature. 5 There are no particular limtations on
e reaction time of the dehydration reaction, and is

93P SBhih, Lo oBRg ihePBafulks v SIRSAAE BotgblTY e used
stk SR T B RS il e oot e @l
[Oo%ogressi on of the reaction is also determ ned by

asuring the amount of water extracted outside the
system and_can 10 al so.be determ ned et hod.
oA Biviouel s eipeas pRsRETon aracess FubBiascaf EEPSE nwo 2005
order to produce the m xture of the g‘resent e.rrboﬁ‘ie'r;e.tkl .
111048k cap nrefembly, bacused 78 they RoeEss(fo5(RIBAUEHRT ardrjy! tin

t he obtaining of a conposition in which the nolar
compaund. ofThis process is a process for producing a dialkyl tin compound from a

dialkyl tin oxide and an alcohol.
[0098]

Examples of alcohols used in the présent embodiment may include alcohols
such as methanol, ethanol, propanol {including isomers), butanol (including isomers),
pentano! (including isomers), hexanol (including isomers), heptanol (including
isomers), octanol (including isomers), nonanol (including isomers) or decanol
(including isomers), and an alcohol is preferably used in which the number of carbon
atoms constituting the alcohol is a number selected from the group consisting of
integers of 1 to 12.

{0099}
Dialkyl tin oxides represented by the following formula (29} are used for the

dialkyl tin oxide used in the alky! tin alkoxide synthesis process:
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tetraal kyl di al koxy di stannoxane and di al kyl tin

di al koxi de contained in the alkyl tin al koxi de

conposition obtained in the above reaction, when

expressed as the 15 conbined nolar ratio of both, is

within the range of from0: 100 to 80:20 and nore
[oigD)eferably within the range of from 10:90 to 70: 30.

The al cohol used may he used while still present in

the reaction system ﬁ?gth al cohol may al so be used

by distilling off theg a cohol dependi ng on the case.

Since there is the a v%m of being able to reduce

the size of the react vespgel s of the other steps,

it is 20 preferable to R®nov¥elas m{28) of the al coho

possi bl e. Renoval by known distillation is

K”%ﬁef erabl e for the renoval nethod, and known

dlstlllat| can used for the distiller
(wheisi opeh afi BT AP doReNASRI TARTPLATLE 1 DRy branched alky

ar at us |s preferably used for the distillation

grmapg@\rlas ddo J2raebomat OHPsgohol can be renmoved in a short

eriod of time. There are no particular limtations on
[01é)e type of reaction 25 vessel of the dehydration

reaction, and_the known tank type or the colum ty

r Examples wERE| anch RD anays dnclude |adkyl igsoupsnin Bhe ﬁ@rm of aliphatic

reaction m xture containing water is 78
hydrocarbon groups having 1 to 12 carbon atoms, such as a methyl group, an ethyi

group, a propyl group (including isomers), a butyl group (including isomers), a pentyl
groub (including isomers), a hexyl group (including isomers), a heptyl group
(including isomers), an octy! group (including isomers), a nonyl group (including
isomers), a decyl group (including isomers), an undecyl group (including isomers) or
a dodecyl group (including isomers). More preferable examples may include linear
or branched saturated alkyl groups having 1 to 8 carbon atoms. Even more
preferable examples may include a n-butyl group and a n-octyl group.

10103]

A tetraalkyl dialkoxy distannoxane and / or dialkyl tin dialkoxide is obtained by a
dehydration reaction of the alcohol and the dialky! tin oxide while removing the water
formed from the system. The temperature at which the reaction is carried out is, for
example, within the range of from 80 to 180°C, and in order to distill off the water
formed from the system, although varying according to the reaction pressure, a
temperature of from 100 to 180°C is preferable. Although a high temperature is
preferable for the reaction temperature to accelerate the reaction rate, since
undesirable reactions such as decomposition also occur at high femperatures
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extracted in gaseous formfromthe reaction vessel by
distillation, while a high boiling point reaction
m xture containing a produced al kyl tin al koxi de or
al kyl tin al koxide m xture is extracted in the form of
aliquid fromthe |ower portion of the reaction

ther¥ies slelcreaéitiy 9letd, kihewreattibh agmperaturss dsl nfiare predérably within the
reacti on vessel, exanples of 5 which may include types

rangéSbf Borh et fcoTB0ES S athe eablich pretgure Bia prdsaord thak allews water
mul ti stage stirring tank, a distillation colum, a

formi®d! fol e APSovESHoh ! tAE isgStehf ldHamthe @esittion ik Waniet! out at a pressure
reactor, a continuous nultistage distillation colum,

of dnP26K8 ‘%OIIWg, \%lﬂ?ﬂjd;\ géﬂggﬁgfééédrﬂﬂngtetbqge%%ﬁtﬁ{ tEmpérature.

reactor provide u t 1 nsi forced

The@é%ﬁ‘hgtdg%lﬂﬁqﬁﬁﬁtione drittrd F&c&{)g W?Tl?ééﬁpﬂ{eaaéﬁydration reaction,

rop evaporator, a tric w 10 reactor or

and ﬁ%?#ﬁ%@ﬁ% Gy 6‘.?)013@’56 KBEI%E gg%f&%bgfﬂlifnfﬁph WS ot ﬁt?.lr@ %nd more

sihg a columar r 0 e preferable from

0 P, 2, a5 LD ST b s
o T e A, Bl 8 on o o
oo e R B3 T 25 By, an cr
AR AT

step is generally a solid, it is preferable to enploy .. .
in opdarde mseriias thei BituTREY taa present PaIRAdBENtGRSteR J. Bl reastion is
a tank-type reaction vessel followed by increasing the
terminated mfted tonfiraling the phiaining rba icompositighda witieh thepmolar ratio of

reaction vessel. Al though known materials may be used .
tetrefalicy! idindkowyt distaminoxarie and diallkylt fin dialkaxids cantained ini hesalkyl tin
provi ded they do not have a detrinental effect,
alkoxigiee icbalposition hobiaindidSED Ahe SaEBES reactBG3wben aexpressed as the
i nexpensi ve and can be used preferably. Known process
combiiel ol aatie WE ibolts, 8 vithinwvitherage of froar 010t ter8G12A and more
ot her neasuring instrunments or a reboiler, a punp or a

prefeRIMIERRRIL hBGah§€ of et NB:ooke 7Z0ised e arohobased malycbe used
known net hod suCch as steam or a heater nay be used for

whileeﬁfili PréseAth the rkaQidn Sypstemt e ieC BlcdhoRhiaycalebi e used by
coolihg water or brine can be used for cooling. [0104]

distififg, off the afichi! G@éeﬁcﬁ @oﬂ fH EQée.prS’iﬁHéitﬁgret i3ethe advantage of
capbonlc acli d esters B reacting the dialkyl tin
beir) BB 1 reBUK 1 Sifk 1f tlh fedefioh Ve dReRTEP Ind SiRet Rfebs, it is

! aseous rbo previously
orfdlfh 35 58, 5 BcoBBHH R SRERRIAE Y hoowr

. s, preferabl sed in this 5step. 105] 4somrmss L .
distliid & Trfeganle Srihe sEmpve netod: nd RO disfatig Savipment can
i froman al kyl tjin alkoxi hegi .
be sl dormine Gieeiouaed (on AHaarbm A Tk gistipfpn Apparalus is
conpound production step of step (C?1 t e descbri bed .
preforatly ged Forghe sHstaten GPBREIE SNsh the lephobian be rapved in a
this st eg,. t he above-nentioned dial kyl tin al koxide .
shorrperings ob time: arTheie drexnel eagiculaipitaliansa A the dypg Pfareaction
chemi cal reaction to obtain a m xture containing a
vessair dfothed delxydiatioro nerationo eadothet krowen damk typs gr the column type
al koxi de. [0107] 15During this chem cal reaction, the )
reactionl vegkel éam 2¢ ksed. deA losv beiting pdint reddtignintixtuse gontaining water is
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The dialkyl tin alkoxide is preferably put into liquid
formby heating. In addition, it may al so be put into
liquid formby a solvent and the |ike. Although
varying according to the reaction tenperature, the
reaction pressure is preferably within the range of
extractedniragaseous! fopn doguthe reactionviressehby distitiatia, adiile a high boiling
within the range of from 20 the normal pressure to 0.6 '
poinMRzactidht hixtwe coatainimg & peadutiedgalkyl tirhalkoridet oroalkyl tin alkoxide
pressure, the reaction tenperature is preferably
mixtuid | extrdeted anghe dbmh rafna Hididt HoBOthe lmeriportion of the reaction
consi deration of fluidity during transfer, nore
vesgel.eNairdus YkrdowihidtlicisSare adedl for ejuchd eegutioheveabély examples of
within the range of froma normal tenperature (e.g.,
whicBOlayt Inclide &Fésr@sw i RActiorBvedBiisbeotaiiid 4 hairfikdank, a
of from several seconds to 100 25hours, and in

mult | Bl PAhiOTa RIiGAERSA VedimANS Miftidtag® distation column, a

preterably fromseveral mnutes to 10 hours. A known

mult&fﬁ‘l.%alt Pé%%tJreQ%hﬁ@uc?ﬁ%rsﬁat%higﬁlgeadigmdﬁﬂﬁ n,riﬁgﬁﬁl'kéH‘c&an, a

essel can be use eaction vessel.
. i g . it i v 14S €
i S8R, SRl ¥ oot ogl8 RS sy et foros
: r Adj qxi d [ :
il gt AR i BPRTnh ¥ o B PR ok ow
he reaction efficiently, i.t is preferahle to i .
reaclqtrarhiiin cefiiin bi ek wsite pRmBirarRns fefebf MY feing o
by i ncreasing the s-liquid,interface. Kn i ndi ngs
colugHaT [BaGE 4 By PTETREable: O 10 MBI oheridenty Shfg  the
dncreasing the c(igas_-l i quid int erfaCﬁ in this mannﬁr, ;
equilipritna e Hig esodcts, sisiee Mitie @ FVFHYER havipg avlarge gasriighid eontact
increasing the stirring speed or_generating bubbles in
area; igprefesablel fombeing abiesto mpidly traprfer fir waderdormpad Je fig gaseous
and using a packed colum or using a _tpl ate colum in
phasene Althoagbf centinplouarmeihods pusing s mdtitubules ceacioxagphelistage
of such columm typ6 reaction vessels may include ‘
distillation column or a packed column packed with a packing can also be used, since
the dialkyl tin oxide used in this step is generally a solid, it is preferable to employ a
method in which the reaction is first carried out in a tank-type reaction vessel followed
by increasing the content of diatkyl tin dialkoxide in a column-type reaction vessel.
Although known materials may be used for the materials of the reaction vessel and
lines provided they do not have a detrimental effect, materials such as SUS304,
SUS316 or SUS316L are inexpensive and can be used preferably. Known process
apparatuses such as a flow meter, a thermometer and other measuring instruments
or a reboiler, a pump or a condenser and the like may be added as necessary, the
known method such as steam or a heater may be used for heating, and the known

method such as air cooling, cooling water or brine can be used for cooling.

[0104]
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pl ate colum types using a tray such as a bubble tray,
a porous plate tray, a valve tray or a counter-current
tray, and packed column types packed with various
types of packing naterials such as a raschig ring, a
Ie33|a% r|n a pol e rlnq a Ber| saddle, an Interlgck
raam“» rf%a@féuﬁ@g he werhanimagid sterg byHeariing the dialkyl
a Sul zer packing or 15 Mel | apak. Although known
tin gampQuUnds sPregy agserdingoto thee pracessidassribed aheve with gaseous
reaction vessel and |ines provided they do not have a
carbgetdioxigat oA peMausly discipeed sabodigcacid esBUpBBMICiGUPRIaESS (such
or SUS316L are inexpensive and can be used preferably.
as thalodisclpsert W 3o 065840sors\WE 04y Gl 4840)vimptederably used in this
t hernoneter and ot her neasuring instrunments or a
stept eboi l er, punp or a condenser and the |ike may be
added as 20 necessary, the known nethod such as steam
[0108) a heater may be used for heating, and the known
met hod such as air cooling, cooling water or brine can

byhe i tiarcorfunatsuppiias %o tHiS stepfiay Bk s@pm@ae’r@h lavs alkyl tin

an exotherm c reaction, the reacti on vessel

ankosziael @ihtmsus kteppyt e s of pRYCUELBAT BA oA aoa.ah@ahn compound
here from Alternatively, the reaction vessel "nmay

prod%'cﬁtg% %l{%ghﬁ%i&iﬂ Oc?ftotb'éed HB&F fatd St d?r'tiFlGoN![(Ede%ctson

car est er I cation reaction
mmﬁgt hod such as a nethod using a heat jacket or a
thod using an internal coil can be used to heat and

CRPthik Nep St ABBvY Fsttloned diatkyl tin alkoxide and gaseous carbon
dioxide are absorbed and undergo a chemical reaction to obtain a mixture containing
a carbon dioxide-bonded form of the dialkyl tin alkoxide.

[0107]

During this chemical reaction, the dialkyl tin alkoxide is reacted in liquid form.
The dialkyl tin alkoxide is preferably put into liquid form by heating. In addition, it
may also be put into liquid form by a solvent and the like. Although varying
according to the reaction temperature, the reaction pressure is preferably within the
range of from a normal pressure to 1 MPa, more preferably within the range of from
the normal pressure to 0.6 MPa. Although varying according to the reaction
pressure, the reaction temperature is preferably within the range of from -40 to 80°C,
and in consideration of fluidity during transfer, more preferably from 0 to 80°C and
even more preferably within the range of from a normal temperature {e.g., 20°C) to
80°C. The reaction time may be within the range of from several seconds to 100
hours, and in consideration of productivity and the like, is preferably from several

minutes to 10 hours. A known tank type reaction vessel or a column type reaction
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81 The carbon dioxide gas and al kyl tin al koxi de
conposition supplied to the reaction vessel may be
suppl i ed separately to the reaction vessel or they may
be m xed prior to supplying to the reaction vesse
These conponents may al so be supplied froma urallt
vessgl car g gredifar the re@afm yassalssH) additiep) & Pgﬁa‘!ﬁ theeactton
reaction can be 5 determ ned by, for exanple,
vessals Snayniie asad yisi gombipaties).  Since thexeactione i @ataactipn between
l'iquid containing carbonic acid ester is obtained from
carkare dinxidsogasi(gas)dandaes clkytiin alkoxida |dompasitiona(liquid).dis order to
obtained in the above manner according to the method
carnyext rthé eadiionafficianth) 09 |préferatia db indneasecthet ¢antact surface area
tenperature is within the range of from 110 to 200C,

betweeh théiggh andnljzpiidibyrincreasingethergastiguic interfiace. e datowmfindings
tenperature in order to accelerate the reaction rate,

canshe) Gged fisiethier :abthadr oRcéacting whitth ingfeabimp theogas-liquid dhiesface in
occur at high tenperatures thereby decreasing yield,

thistrignrictagid 8RarhieB OF préfefablé nidth&dsliheRiof hedyainkiudel ibéreasing the
the range of from 120 to 180C, the reaction tine is

stlrrmgeéﬁe%pbb/gé&‘lérﬁhﬁg bliBoleans %é’fiqﬁn& Gtttk éaé@ of 8 thRk!type reaction
the reaction pressure is fromi1.5 to 20 MPa an

vesQéleéﬁG "i‘:@lng 4 PQBRe% ﬁolhﬁmlcg' M ;Eﬁter&ﬂ‘t%h tﬂescas%of a column

term nat ter t desire onit Cc acl ester

typd RdBdn vastde ERAM h;é%nof"%f@e&olyﬁhqgés?é%&ﬁmc\testspﬁ may include

reaction can bé conrirne

platé rb%lﬁrﬁﬁ%de%nuéih&lﬁ ﬁiay gu&l@ %s'd %ﬁbblgntray. a porous plate tray, a valve

tray or a counter-current tray, and packed column types packed with various types of
packing materials such as a raschig ring, a lessing ring, a pole ring, a Berl saddle, an
Interlock saddle, a Dixon packing, a McMahon packing, Helipack, a Sulzer packing or
Mellapak. Although known materials may be used for the materials of the reaction
vessel and lines provided they do not have a detrimental effect, materials such as
SUS304, SUS316 or SUS316L are inexpensive and can be used preferably. Known
process apparatuses such as a flow mefer, a thermometer and other measuring
instruments or a reboiler, pump or a condenser and the like may be added as
necessary, the known method such as steam or a heater may be used for heating,
and the known method such as air cooling, cooling water or brine can be used for
cooling. Since the reaction is generally an exothermic reaction, the reaction vessel
may be cooled or it may be cooled by dissipation of heat there from. Alternatively,
the reaction vessel may also be heated if the purpose is combining with a carbonic
acid esterification reaction. A known method such as a method using a heat jacket

or a method using an internal coil can be used to heat and cool the reaction vessel.
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20 vessel, and anal yzing the carbonic acid ester
formed by a nethod such as 1H NVR or gas
chr omat ogr aphy. For exanple, the reaction nay be
term nated after the carbonic acid ester has been
formed at a nolar ratio of 10% or nore of the dial kyl

Thet carbahkdisxide gasdand alkykctn btkoxiticosdripositicrostippliedoto theereaction
di al kyl tin al koxide contained in the dialkyl tin

vesatlkaay the sauppliéd eeparatehoto themeadiioravassel at theyfmaybe mixed prior
di al kyl tin al koxide, and in 25 the case of desiring

to supplylngy todRe rédutiol ivekselof Thése camponents ataydalss bersupplied from a
reaction nay be term nated after allowi ng to continue

plurdlifyl bf IdvatisAs Ue theaehesor? Wssel. NUotaplétiork B whe rreacidroan be
vessel can be used for the reaction vessel, and a

det&PiREA by BLexMaplk! BPsH.AMR Bnllysi. t ank type reaction
vessel can be used preferably. Al though known
mm@terials may be used for the materials of the
reacti on vessel and |ines provided they do not have a

NG4S,y 108 S
car@gva’i‘oﬁ&? Cfs%ﬁcigfég ?JE Z&riHﬁgls tin uﬁﬁgﬁilﬁtnag?ﬁam@d"ﬁ e aa"oove manner

ronet er  an asur I ruments or
rephoil e . nser and the |i ke nmay be
ace ﬁ@’g%{°a@'eﬁﬁ%‘§§g§P§§“b}ﬁ%ﬁ- nmet hod such as steamor a
1®jater may be used for heating, and a known net hod
[0 ch as air cooling, cooling water or brine can be
used for cooling. 10[0110] ., . .Step (B) in th o
orAithoigh dhe Raciah em eratlgjﬁéwtew berates ftjfom 110 to 200°C, and
distillation residue fromthe reaction |iqujd
a highrempsratyre: isr prsfarablgdrg the, faaclion temAEEATe ig ey Jg accelerate
above by separating the carbonic acid ester. A known
the neaclion iate.5ince Hndesiabie macipns sueh(ap decanpgsitiomalso occur at
separation nethod, and a preferable nmethod is )
highditemipieratutesn thereby ideryeasing yiidbdhe cregction demperalbee Is more
distillation residue are obtained by batch, sem -batch
preferabdy ithinu dhes rangs iof Ifeom oli20ofo 11BE°C ethet raaction dimel is preferably
transferred fromstep (A) above. A preferable exanple

withiif tHeheindiedfifidna 0l Do 1@ hbars, ey theceactiongprpssurerig fiohe 1.5 to 20
reaction liquid to a distiller, separating the

MPZ# airiko preéfeRbiyd fiont 2.0ite 1hevPar NTok reagticr dsidephinated2@fter the
conmponent froma top of the distiller outside the

desfﬁéféfcamforﬁ@dci%dtéﬁhw%ﬁﬁéa fi B tdartib® veEssli dPfogresdite of the

ormof a liquid conponent fromthe bottom of the
e RO 518, ST N Kb s o
ves T Sk U e okt PRl 4 8500 byl 6
or G HsPHAORAERY, | o Bhalr R YA o by R G e
cort R 5 3 B S o By oo PRt i
aIkot)n:i(cejlzepaergdal } grr gar.bgn %c%&c?er ggéa/ciate of the dialky! tin alkoxide contained in the
dialkyl tin alkoxide and / or carbon dioxide associate of the dialkyl tin alkoxide, and in

the case of desiring to increase the yield of the carbonic acid ester, the reaction may

be terminated after allowing to continue until the value reaches 90% or more. A
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83 wthin the range of fromthe normal tenperature

(e.g. 200 to 150C. Although varying according to the

type of carbonic acid ester and tenperature at which

the reaction is carried out, the reaction is generally

carried out at normal pressure to reduced pressure
knowanmiizictiom syesseldcam beoused dontthe readtionr veasssli ahdya colemn type

pressure is 5 nore preferably within the range of from
reaction Wesseb o8 Kk type reastiom vebselatdny bei ssedh ptaferablyngélthough

of from100 Pa to 50 KPa. The reaction can be carried
kno@nt matgriads imayn bei isedMfdrhithe hixteriadngf thé reaotio) vBdsdloand lines

10 hours, and since there are cases in which tin

provige® tEyiso aehhard adtidtimehtil efect! imterials|such aseSUS304, SUS316
denatured and cases in which the anmount of carbonic

or 8C/S3186! Bfe dREXRMERE A lcAnabBeuSEd eprefittiblyon MAGWN lfrocess
the reaction is carried out for a long period of tine

a3 a 4B e AR 41 OILE A LA tumen
it L & : t

o RIGEAEE Yot B8 SHefaB0angind 1R fapbel Ml uesusar.

oo ABRARBRLEHS s Pl P g o

et ST R Bind S48 BBd B o ol

011gﬁparatus and a thin filmdistiller, and a thin film
[ stillation apparatus provided with a distillation

colu or thin filmdystiller js S r.ef erabl e.. .
5B e et smbicimgay 5 steBJA PhiiIng B puftion gesidue
of the reaction vessel and |ines provided they . do, pot

from thes reactiah fIRWE aRtaiBNg LATDONIE AEId G3ter Sieinesingte ¢h) above by
SU8316 or SUS316L are inexpensive and can be used

sepafading the carbopis acid wetesr o kbewappethad @f @pparatus gan ke preferably
flow meter, a thernonmeter and other neasuring

used fgttheseparation naethetcanda preferabipmethad isslistdiatien. and
the like may be added as necessary, a known net hod

[01dlich as steam or a heater may be used for heating, and
a known nethod such as air cooling, cooling water or

brgarbonie mchicestieeshd distitation regidu@ ar® dhidlined bnbaigh, $émi-batch or
above has indicated a production exanple of the

confifidusndistifgtioh 8f theskactiols liggidt iensfeakd Virorhi step (A) above. A
conmpound, the followi ng steps (C) and (D) can be

prefefdble @kafiple id? hEddiktiiRitiohomehda inERidel sogslyinbethe reaction
(A and (B). [0113] . Step (C) is a step for

ST S St 0 c bE KRG, 196 R ddieoue phase
conflofi8RPfrom!Ltbpf the distiller outside the system, and extracting the distillation
residue in the form of a liquid component from the bottom of the distiller. Although
varying according to the boiling point and pressure of the carbonic acid ester, the
temperature in this step is within the range of from a normal temperature (e.g., 20°C)
to 200°C, and since there are cases in which denaturation of tin compounds in the

distillation residue may occur or the amount of carbonic acid ester may decrease due

to a reverse reaction at high temperatures, the reaction temperature is preferably
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Exanpl es of al cohols used in this step may incl ude
al cohol s such as nethanol, ethanol, propanol
(i ncluding isoners), butanol (including isonmers),
pent anol (i ncluding isoners), hexanol (including
i soners), heptanol (including isoners), 3.0 octanol
withifi thel ehigegof fomethe) nomoalateniperatoce elgn §OPCp ter1EP°Gr Although
decanol (including isoners), and al though an al cohol
varying acadrdingbtbythestgpe iof carbaric taoid esiebanddemperdtore at which the
constituting the alcohol is a nunber selected fromthe

reacionup caeried it e akattidre e genedally toarded! oobat normal pressure to
preferably an al cohol is used that is the sane al cohol

reduRBdt presahreofstditiiad and inhGomdidiaratibh bf Prisauctilety, the pressure is
synthesis step above. 15[ 0115] The conditions of the

moré YR Aty %tﬂ‘ﬁ?%ﬁé 'rﬁﬁgé‘ro? R f ROR PaYtol B8 KPARnN@SMOBE preferably
conditions of the above-mentioned al kyl tin al koxi de

withf il ?zﬁigr%egf -Jl_b@. P& QFt 31 :?(dP’Siy e tidbRaladbeNG&fried out a

t he desi tin al kox conposi tion has been

reach{\ éii'n‘i]ae lﬁrtﬂg 8f‘fr8|fn ?16? tb el%dtﬂ At éﬁhég Bhere are cases in

I ng t he anount o wat er
Wh'c‘ﬁxté%%‘fﬁvdoaﬁéﬁ%ﬁi%{‘%%ﬁﬁ@% BRI b anc goses i
unef S Bl b B i ﬁgmgas;ﬁvgxéﬁ@écnon
the@%rqg' n?% ?%Hgé :9% %%I&)‘{\age‘qufﬂl}? Obt iph%g rggtilrﬁ§1 the reaction
timeq s prorebly; WU RGhg, Rpgery ﬁdqﬁ%iéu 5 k:’qxr@ﬁ%ost preferably

obtained in 25 the above reaction, vvhen expr ess

withimthec angeneidfrom) &P 118108 igursotf knpwn,gistfies qanebﬁ-' é'ﬁse for the

of fromO0:100 to 80:20 and nore preferably within the
distifierh gecalumnr type xistiler 95 a tank type distiller can be used preferably, or a

plurality of types can be used in combination. More preferable examples of the
distillers may include a thin film distillation apparatus and a thin film distiiler, and a
thin film distillation apparatus provided with a distillation column or a thin ﬁlm distiller
is most preferable. Although known materials may be used for the materials of the
reaction vessel and lines provided they do not have a detrimental effect, materials
such as SUS304, SUS316 or SUS316L are inexpensive and can be used preferably.
Known process apparatuses such as a flow meter, a thermometer and other
measuring instruments or a reboiler, a pump or a condenser and the like may be
added as necessary, a known method such as steam or a heater may be used for
heating, and a known method such as air cooling, cooling water or brine can be used
for cooling.

[0112]

Although the above has indicated a production example of the carbonic acid
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to 70:30. The al cohol used may be used while stil
present in the reaction system and the al cohol nay

al so be used by distilling off the al cohol depending
on the case. Since there is the advantage of being
able to reduce the size of the reaction vessels of the

estét g Hee@ialkyl fin icBripoahg tiel Blldwingeadtepe (Gsandi¢h) oan beecarried
al cohol as possible. 5 Renoval by known distillation

out irﬁadﬁlﬁ’érﬁfﬁlﬁb%bﬁ% méitioneiRteds (M lahaqB).and known
distillation equi pmrent can be used for the distiller

[0 ed for distillation. Athin filmdistillation
18Bparatus is preferably used for the distillation

peréﬁgbzsissé %‘fé‘p B&ef%rl ng in.gggndiﬁ iﬁ Cﬁﬁpéﬁhcfﬁ)gh%"abting the

tin a

dls@éﬁ@%}gc&e Bmeﬁ'u%%gﬂ(h?% al{éIE R de normal Iy in a

not Kiso ST ep, 10 there are few
[01,(14jstri ctions on the reaction vessel. Nanmely, there are
particular limtati ons on the type of reaction

%'?)?'8%°£6§8ﬁﬁhﬁ%s a%%i%%ﬁﬁ”%aﬁoﬁ@%sé%%ethanol
etha'é%vfr ooRandn (s rea'%tsh%??)r obntang! ; B4R " elBugl.pentanol

di still whi | bai | |
(nclli.ToorseiR) el (s eemegh. et - W?ag gomers

al kyl tin al koxide mxture is extracted in the for
octapat | Gagleding oispmees) oriangdr Endhiding lﬁﬁ@er%a@h'é?fsanoi ('ncludlng
vessel . Various known nethods are used for such
|somer§¢.tanﬂqalthough an alcohol is preferably used in which the number of carbon

atoms constituting the alcohol is a number selected from the group consisting of
integers of 1 to 12, more preferably an alcohof is used that is the same alcohol as the
alcohol used in the alkyl tin alkoxide synthesis step above.

[0115]

The conditions of the dehydration reaction are preferably the same as the
conditions of the above-mentioned alkyl tin alkoxide synthesis step. The reaction
may be terminated once the desired alkyl tin alkoxide composition has been obtained.
Progression of the reaction is also determined by measuring the amount of water
extracted outside the system, and can also be determined by a method using
195n-NMR by sampling the reaction liquid. In order to produce the mixture of the
present embodiment in step 1, the reaction is terminated after confiming the
obtaining of a composition in which the molar ratio of tetraalkyl dialkoxy distannoxane
and dialkyl tin dialkoxide contained in the alkyl tin alkoxide composition obtained in
the above reaction, when expressed as the combined molar ratio of both, is within

the range of from 0:100 to 80:20 and more preferably within the range of from 10:90
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vessel , exanples of which may include types using
reaction vessels containing a stirring tank, a
nmul ti stage stirring tank, a distillation colum, a
mul ti stage distillation colum, a nultitubular
reactor, a continuous nultistage distillation colum,
to 76:30acKbe dCohmllused, may beiusefli whileestiibpreseot in therreagctiocsy system,
provided with a support inside, a forced circulation
andteaatooho! may aldo bg ubed by alistiimgasfbthe alcbladildepgndingmn the case.
evaporator, a trickle flow reactor or a bubble col um,

Sincenifietey zethe urivagtagendfibeirig able tb hredwed theldizd ofitheusantipravessels
columar reactor are preferable fromthe viewpoint of

of tied lotiedrestbhy, sl fprefeeabld €o eamble ks muchooftthe glesitblcdss possible.
side, while a structure having a large gas-liquid

RenS&Val 3ft kAdSwA' @idtillafioR i srefivhsle! R thei rRenclal enéthod, and known
rapi dl'y transfer the water formed to the gaseous

distifARsH eqGiBhient $aHSbBE8QdSr Hid BRtifleriddd fotdisMfation. A thin film

reactor, a nultistage distillation 86 colum or a
BRSO ISR s B Bt S p e s
can W R T2 Bk G5 1 BABH Wy 8ot i aeoi
o8 S M AL SR SR Bt en,
therg B SHE TGS otk T fRactBh ofFSse, o Al PR o, Bayticutar
G B3 S i o eSS BB 555 0Ly g koown

heati ng, and a known nethod such as air  cool

tankdyBe i0r g GRANER type Isactien vassah can bedisedr  AJBYi 49@9\’9[ RAiRigeaction

. 10A dial kyl tin conpound produced in step (C) above is
mixieg) septaining Meaten i) extracted, in gaseous form from the reaction vessel by

distillation, while a high boiling point reaction mixture containing a produced alkyl tin
alkoxide or alkyl tin alkoxide mixture is extracted in the form of a liquid from the lower
portion of the reaction vessel. Various known methods are used for such a reaction
vessel, examples of which may include types using reaction vessels containing a
stirring tank, a multistage stirring tank, a distiliation column, a multistage distillation
column, a multitubular reactor, a continuous muitistage distillation column, a packed
column, a thin film evaporator, a reactor provided with a support inside, a forced
circulation reactor, a falling film evaporator, a falling drop evaporator, a trickle flow
reactor or a bubble column, and types using combinations thereof. Methods using a
columnar reactor are preferable from the viewpoint of efficiently shifting the
equilibrium to the products side, while a structure having a large gas-liquid contact
area is preferable for being able to rapidly transfer the water formed to the gaseous

phase. Continuous methods using a multitubular reactor, a multistage distillation
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conmpound used in step (A) as a result of carrying out
the following step (D). [0117] On the ot her hand,
t he am ne conpounds represented by the foll ow ng
formula (30) are preferably used for the am ne
conpounds used in step éé%e .15[0118%1. RANH2) n (30)
colymyy 109] a (Packedi Rolrm packeskiwith @ gaoking saee padigulariynpreferable.
the group consisting of an aliphatic group having 1 to
Althopgle iﬂ@ﬂn rateniglsamay he useshforitbe gnaterials of ithg réaction2@esse! and
~ carbon 20 atons, the above groups containing an atom
lines girevided they tiocaotbbaves mddetxipentalagfiedt, materidissuohy a8 SUS304,
val ence equal to n, and n represents an integer of 2
SU§36167) SUBB18D]Jare inexpensive and daor beiused pidferibdy e Kridwn process
pol yamne in which nis 2 or nore is used preferably,
appafatuses suchi asvarfiove aigten acthermonet ahd Gthér hitadfity strements

preferably. 87 In formula (30) above, R7
or ePfeboilenld pumpPores tindeRsdl MtP i fkké PhEH) Be Vdded P Aecessary, a
[0121] anpl es of such pol yam ne conpounds nay

knowRaheedadudANad sfedth dM I REztRH Pilay?Be IEANRE MELBRE, and a known

di am ne, 4, 4'-nethyl enebi s(cycl dhexyl ami ne) (1 ncCl udi ng

' ; (1Y icaRAIHadidag or
i e oF AT S0l By Mo B e
[011@il]ncl udi ng i soners); and aromatic di am nes such as

p

enyl ene di am ne (including isoners), toluene diamne

UL BT b 5 2 BEBE b A
comBoffi Ped frshep TR} 83 £ TR 5 ity GLRthE Tolbing S85' (15! "
[0117)

On the other hand, the amine compounds represented by the following formula
(30) are preferably used for the amine compounds used in step (1).

[0118]

R? NHz) " (30)

[0119]
(wherein R represents a group selected from the group consisting of an aliphatic
group having 1 to 20 carbon atoms and an aromatic group having 6 to 20 carbon
atoms, the above groups containing an atom selected from carbon and oxygen atoms,
and having a valence equal to n, and

n represents an integer of 2 to 10).
{0120]

In formula (30) above, a polyamine in which n is 2 or more is used preferably,

and a diamine compound in which n is 2 is used more preferably.
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10(i ncl udi ng i soners) or

3-am nonet hy1- 3,5, 5-tri net hyl cycl ohexyl am ne

(including isoners) are used preferably, hexamethylene

di am ne, 4, 4'-nethyl enebi s(cycl ohexyl am ne) and

3-anni nonet hyl - 3,5, 5-tri met hyl cycl ohexyl am ne are

usiadormule (B0)dtmvebRY prdferbbh] repidenats a groupopreviousiysxplained.

under which the reaction of step (1) is carried out
[0126F Y according to the reacted conpounds, and although

di al kyl carbonate is preferably in excess with respect

t oEfdifipia8iol @uBh PoRantihe [datpdilingds negnimelude dliphatic diamines such
accel erate the reaction rate and conplete the reaction

as ﬁéi'cé‘fhéﬂ‘:ty%heauiéﬁ’lﬁie? W,&%ﬁ&l@né@"ﬁ(@c@hekﬁﬁnﬂie@'(imluding isomers),

carbonate to am no groups of the am ne conpound within

cycfbhre?glﬁg gﬁ/mipé‘{mcﬁldiﬁb 8RR ot BERRRoMBMYI-8E8 trirfiethylcyclohexyl

pr e rom2 to 100 ti'mes, and noré preferably

am(nrﬁgﬁ’hglua'%n ois%%éréigféndrrhrﬁm%ﬁbdﬁéﬁﬁﬁ&“ sBEh L 8¢ pHerflehk diamine

reactFon ves he reaction tenperature is

(in%&ﬁ@i ?éé:lfrﬁue?rgﬂ, t(tgl'bl%yé ?@ar@@%%égﬁddﬁgﬁq]n%rgﬁ Bﬂlﬁlg “methylene dianiline.
bR RS s, 065 Sy LRRARRIGAE  Wamine,
o ARG bl VAEBARA' et chefbigi ZBamine
iy s Sl s R B BluclFRhoR amine noluing
isonr]rlglrsrit an éare88 used preferably, hexamethylene diamine,
4 4'-methylenebis(cyciohexylamine) and 3-aminomethyl-3,5,5-trimethylcyclohexyl
amine are used more preferably.

[0122]

Reaction conditions under which the reaction of step (1) is carried out vary
according to the reacted compounds, and although dialkyl carbonate is preferably in
excess with respect to the amino groups of the amine compound to accelerate the
reaction rate and complete the reaction quickly at a stoichiometric ratio of the dialkyl
carbonate to amino groups of the amine compound within a range of from 2 to 1000
times, the range is preferably from 2 to 100 times, and more preferably from 2.5 to 30
times in consideration of the size of the reaction vessel. The reaction temperature is
generally within the range of from a nommal temperature (20°C) to 300°C, and
although higher temperatures are preferable in order to accelerate the reaction rate,

since undesirable reactions may conversely occur at high temperatures, the reaction

temperature is preferably within the range of from 50 to 150°C. A known cooling

-apparatus or heating apparatus may be installed in the reaction vessel to maintain a
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constant reaction tenperature. In addition, although
varyi ng according to the types of conpounds used and
reaction tenperature, the reaction pressure nay be a
decreased pressure, a nornal pressure or an increased
pressure, and the reaction is generally carried out at

corﬁgﬁﬁﬁ%‘ééﬁ& Wrhperatdrbe Iradiitied, dithouyR Vatyingl agcdrdinghta. the types
ere 5 are no particular limtations on the reaction

' i b f@clioh ttmperaaredfthe eaotiomypressure may be a
of tr?g[{ﬁ)gg?,%a%aizgngeneral 'y frpom 0.001 to 50 hours,

de?r{e%%ng% %?és%égf‘%‘ﬁgh&n‘% présslife BPHA Incteakaisresiref and e/ reaction is

ours. I n addition, the reaction can

geﬁﬁ!er%gy Egrrfe?;%%e;gre%%r‘é%miﬁ ?ﬁé‘ Farigaddf frond 28itbedx a0bwat  There

been formed by, for exanple,

arq i, partieyia’ TRMGRGRE BY By Rlachafiie frebitBnte 3 B the case of 2
coblp55 b5 S5 abnall AR sio B bl 001 o
10,100 DT PTESEADY BaTL0y sp biun: 20 aqdifiHhe Régetion can also
e et T g W Bl JpaFh b EARREiL nas boer
forimsﬁ%ng;nsﬂ))r g;anl*a;i)lfa,h iléju% cﬁ?odrimgt@grspp%tyaa %ir lég}np?lﬁgl; (fliwy %a%‘iolji%quid. In
the present embodiment, a catalyst can be used as necessary, and examples of
catalysts that can be used may include organic metal compounds and inorganic
metal compounds of tin, lead, copper or titanium, and basic catalysts such as
alkylates of alkaline metals or alkaline earth metals in the form of methylates,
ethylates and butyrates (including isomers) of lithium, sodium, potassium, calcium or
barium.

{0123]

Although the use of a reaction solvent is not necessarily required in the present
embodiment, a suitable inert solvent is preferably used as a reaction solvent for the
purpose of facilitating the reaction procedure, examples of which may include
alkanes such as hexane (including isomers), heptane (including isomers), octane
(including isomers), nonane (including isomers) or decane (including isomers);
aromatic hydrocarbons and alkyl-substituted aromatic hydrocarbons such as
benzene, toluene, xyiene (including isomers), ethyl benzene, diisopropyl benzene
(including isomers), dibutyl benzene (including isomers) or naphthalene; aromatic
compounds substituted with a halogen or nitro group such as chlorobenzene,

dichlorobenzene (including isomers), bromobenzene, dibromobenzene (including
B9
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[0123] Although the use of a reaction solvent is not

necessarily required in the present enbodinent, a

suitable inert solvent is preferably used as a

reacti on solvent for the purpose of facilitating the

reacti on procedure, exanples of which may include 20
isoflckE)N eRloroIrdpHaisaibr arer{cnaphtidilens, initeolEngene ros pitioraphthalene;

(i ncluding isoners), octane (including isoners),

pOIPEVTHB hydrarrbish BEmpBaNEs Sictd ais dilstearyl, (Substitwtechdiphenyl, diphenyl
I soners); aromatic hydrocarbons and al kyl - substituted

mefiER b fpHRKYI, Ofithid@Bhe SHCibafzictolme, (icllding esomets)naliphatic
(it ncluding isoners), ethyl benzene, diisopropyl

luBR | dadyoibh r ' A6 or ethylcycloh ;
hyc??ﬁ%r?&ﬁls n@gﬁﬁ %M%He%?ﬁ& &clopdnktitiey lcyblepétane or ethylcyclohexane

napht hal ene; aromatic 25

ke@ﬂgﬁ%uzﬂsﬁggnﬁ’% HéﬁnLEtﬁﬂ lé%tﬁ)@ﬁaof‘@c@%ﬁeﬁbné!i bSterd)isAdR as dibutyl

as c zene, | or obenzene (i ncl udi ng

oG Bl BRI ey ChANSERY e b DA s e
Qb6 BOSDER 5 ] B0 LR RN vt su o
dirrgétﬁgﬁg%ﬁq%bﬁgﬁggbylg‘@f{]ﬁ%’g ﬁ@%ﬁg&gé!msa% Eé gt ictle or two or
mq?ég{(é%‘g{:gﬁ Se()flg%{] ﬁsf%%mgigﬁggedcgﬁ Clttﬁﬁg(ﬂégglg%arggnate used in

nmet hyl ethyl ketonpe or ace henone; esters, sych a
eXeRssuviih T h10ABINOYRERS IO% ﬁ'ﬁq Aming gqmat?v.&cf i alSo préterably used

pht hal ate or benzyl butyl phthal ate; ethers and
as ergobeant & thesgastials di phenyl ether or di phenyl sul fide;

and sul f oxi des such as di net hyl sul f oxi de or
[01@d4phenyl sul f oxi de. These sol vents can be used al one or

two or nore types can be used as a mxture. In _

adéi known tamk tiipe®! kedctioar bessel.e auselymm tupe dradtion wessel or a

respect to am no groups of the am ne conmpound is al so )
digtillatiorr edluynusedegsed foolthe reaction vessel cand altirough known materials
may be used for the reaction vessel and lines provided they do not have a
detrimental effect on the starting substances or reactants, SUS304, SUS316 or
SUS316L and the like can be used preferably since they are inexpensive.
[0125]

According to step (1), the reaction mixture is obtained containing carbamic acid
ester, an excess of carbonic acid ester, and alcohol formed as a by-product of the
reaction. The atcohol in the mixture is an alcohol having an alkyl group derived from
the carbonic acid ester used in step (1).

[0126]
<Step (2)>
The following provides an explanation of a process for producing a carbamic

acid ester by a reaction between urea, an alcohol and an amine compound of step
90
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[0124] A known tank type reaction vessel, a
columm type reaction vessel or a distillation colum
can be used for the reaction vessel, and although
known materials 15 may be used for the reaction vesse
and lines provided they do not have a detrinental
(2)effect on the starting substances or reactants,
SUS304, SUS316 or SUS316L and the |ike can be used
Pr RfcBhak! répfdsBhfdt B}Eﬂ‘\e%lﬁamwmﬁﬂﬁa ¥®1) dafi idhsed for the alcohol.
Accordlng ?o step (1), the reaction mxture is
?}alned cont ai ni ng carban1c acid 20 ester, an excess
carbonic acid ester, and al cohol forned as a
by- product of the react oN.ox' he (5 cohol in the mxture
is an al cohol having an alky soup derived fromthe
[01?§§bonic acid ester used in step (1). [0126] <Step
> 25The foll ow ng provides an explanation of a

R RS Bl 4 e "o BhER, AkYGoBRbChavblo ™ to 10 carbon

t(){':1§315r§1)ound of step 90 (2). Al cohol s represented by
followng formula (31) can be used for the
| cohol . [0127] R9-0H (31

Examples of R® in formula (31) above may include a methyl group, an ethyi
group, a-propyl group (including isomers), a butyl group (including isomers), a pentyl
group (including isomers), a hexyl group (including isomers), a heptyl group
(including isomers), an octyl group (including isomers), a nonyl group (including
isomers) and a decyl group (including isomers).

{0130]

A previously described amine compound can be used for the amine compound.

[0131)

Although reaction conditions vary according to the reacted compounds, the
stoichiometric ratio of the amount of alcohol to the amino groups of the amine
compound used is within the range of from 1 to 500 times. Although it is preferable
fo use an excess amount of alcohol since complex substituted urea compounds are
formed easily if the amount of aicohol used is less than 1 times the amino groups of
the amine compound, in consideration of the size of the reaction vessel, the amount
of alcoho! used is preferably within the range of from 1 to 100 times and more
preferably within the range of from 5 to 50 times. The stoichiometric ratio of the
amount of urea to the amino groups of the polyamine compound is within the range

of from 0.5 to 3 times. Although it is preferable to use an excess amount of urea
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5[ 0128] (wherein RO represents a linear or branched
al kyl group having 1 to 10 carbon atons). [0129]
Exanpl es of RO in formula (31) above nmay include a
nmet hyl group, an ethyl 10 group, a propyl group
(including isoners), a butyl group (including

sinéesc%mﬁl%)( su?stgﬁ’@cl%lreﬁ icBHipolihas btislionpet sasty B the amoeny/of aicohol

group (1 ncluding i somers), a heptyl group (including

usedS9 BdsSthan 85 ik thd GRtiRY GidipsUstithe aivimereompound reimod complex
group (1 ncluding isoners) and a decyl group (including

subigﬁﬁjg%{]ﬁ%fa éo%[g&ln 5l§rrﬁre’é‘éilyﬁ b5 LivredR e Llkadrentdineeven in cases of

can be use or the am ne corrpo_und. [0131]
osf, BEC SRS L RS LECARIAL Y BFAPLATE posbmy witi e
rangBlotitd BBelh Polmebn; B apiorh iitpEpRe §pRRrERY witin the
i Sort SRS Hhohd ., S b PL A % P oGBS wrea anc
by-pERlecl mresia thedl Sranaot ferEPerES Gkl Lany FEE the reaction
slo?«g];é'f hg%ﬁ%@&ﬁq Ia’? ,o m;ﬁ% %ElpgﬁtHiﬁrﬁeHEée%%ogpohHﬁs increase,
T 2o b S0 dOfeh Sies, e
times. The stoichionetric ratio of the . .
alcohol is dehydrogenated and denatured, or decomposition, denaturation and so
forth of the product in the form of polycarbamic acid ester occurs easily at
temperatures higher than 280°C, thereby making this undesirable. In this sense, the
reaction temperature is more preferably within the range of from 180 to 260°C and
even more preferably within the range of from 200 to 250°C.
[0132]

Since the reaction is an equilibrium reaction and the reaction is biased towards
the reactants side, it is preferable to carry out the reaction while removing the
by-product ammonia ouiside the system. Examples of methods thereof may include
reactive distillation, use of an inert gas, membrane separation and adsorptive
separation. For example, reactive distillation refers fo a method for separating
ammonia continuously formed as a by-product during the reaction by distillation in
the form of a gas. This can be carried out in the presence of a solvent or while
boiling a hydroxy compound in order to increase the distillation efficiency of the
ammonia. In addition, a method using an inert gas refers to a method for separating

ammonhia continuously formed as a by-product during the reaction from the reaction

system in the form of a gas along with the inert gas. Examples of inert gases used
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25 anount of urea to the am no groups of the pol yam ne
conpound is within the range of from0.5 to 3 tines.
Al though it is preferable to use an excess anount of
urea 91 since conplex substituted urea conpounds are
fornmed easily if the anount of al cohol used is |ess
may irfude Bitrogemshelium, argen, carbop diaxide, meethanecctbanp ghdpropane,
since conpl ex substituted urea conpounds form easily .
these may baaised alora or exsed nsixturenanch acaethodoin whichfhgrinert gas is
excess amount of urea, the anpunt of urea used is .
introdwdeer inty thenidaction shstel isaprpferablef r Exampies of adsarhents used in
The reaction tenperature is preferably within the
methadg isify AdsumpthelsépardfidiOmali inciedé ladsatbeatsoablerid biehgsed under
am ne conpound, urea and by-product ammoni a bond
the Siehgitdhiuré tcongiions aatuivbich eherrebdtion iSGarriddheut,esuwdh as silica,
slows or hardly occurs at all, or conplex substituted

alutirR? FANRRURRRs! Bf 'R\ of NgiaRYadBdus NEatthli S These methods for
undesirable.” On the other hand, the urea deconposes,

re (jg‘@‘ Qnﬁ‘ﬁ&ﬂg‘ﬂutéciae JREYSIERIE TRAF betbatride Hitudlete ofra plurality of

osition, denaturation and so forth of the

i1, r : carbani c acid ester occurs
wpgélgﬁléyeaéfé}{léﬂgggg‘télﬁng@nﬁ@grﬁer t han 280C, thereby

[01 ing this undesirable. In this sense, the reaction
erature is nore preferably within the range of

f 0,t 60C f i1 hi.n: .
R Bt R 355 5 BB P o 8 e recior
ti . libri i H .
oud o4t R 3 BRI o T Lo ot
suchC byt AR ER L Pl et e B M) of iy, socium,
met hods thereof may include reactive distillation se
potassiui. Al Qcbarkin IR, SMaNtS, SRR 5F Wshuthglone or
separation. For exanple, reactive distillation refers
oxides, suliistesoand salts irteel ibegon ARG ar befan FRIBRRYRAS; Snefals of the

as a by-product during the reaction by distillation in .
coppee familynziic fargilys alurhinsmc tamilye cagon; famnilyand tifapiwn family in the
presence of a solvent or while boiling a hydroxy o
peréivaip tabihel aé wetiratemetad oxides easikesulfidesdthereaf] and garbides and nitrides
efficiency of the ] ]
of elements of the carbon family excluding carbon, titanium family, vanadium family
and chromium family in the periodic table. Although there are no particular
limitations on the amount of catalyst used in the case of using a catalyst, a catalyst
can be used within the range of a stoichiometric ratio of from 0.0001 to 100 times the

amino groups of the amine compound.
[0134}

Although the reaction pressure varies according to the composition of the
reaction system, reaction temperature, ammonia removal method, reaction apparatus

and the like, generally the reaction is preferably carried out within the range of from

0.01 to 10 MPa, and preferably within the range of from 0.1 to 5 MPa in consideration
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ammonia. In addition, a nmethod using an inert gas
refers to a nethod for separating 25 ammoni a
conti nuously forned as a by-product during the
reaction fromthe reaction systemin the formof a gas
along with the inert gas. Exanples of inert gases used
of Side OEMdLSEELSSPlIRETIGIMJeNthdughi varying rapsardingitd tive composition of
di oxi de, nethane, ethane and propane, these nay be _
the URRItiGh OS\Rtéh, 38actionl xdriperatirag ammiehiao dernovalhmethad) ereaction
inert gas is introduced into the reaction systemis
appar&ti6 'aRB! rBactierisiBb&ire AndaHE Mk St Teadtin time egéretally from 0.01
usi ng adsorptive separation may include adsorbents
to @I Jr@ be used under 5 the tenperature conditions at
ich the reaction is carried out, such as silica,
m1§éum’ na, various types of zeolite or diatonaceous
ea]rth. These net hods for renoving anmoni a out si de the

f’ {,%Iiiﬁ%ﬁg gl‘ig 3)"1‘ oy Heggticﬁ't‘éol@érﬁri? nBt n@cé’s'sﬂﬁl?g%ggl]réﬁl |(r)1 A’fhe present

rried o I'n conmbi nati on.

om0 P B e or

b, &R o8 EGS L HFoapacor bt 3y e
ok TS o8 ek B Bl FREHSLp S BRI e o

or oxides, sulfides an alts thereof, bor&n al one.%

(inchisting, SomsERIncRStane (NAUdH (Remets). dsipaBs. (aGHoRE” isdmers) or

famly, alum numfamly, carbon fam |l n I t.anium .
decansi (including Heorpers).oaramatia, hgdragathans and ﬁﬂ?yiiﬁu%%?\t@@g aromatic
and sul fides thereof, and carbides and nitrides of
hydsbearbobs such ak desaenarioluenel yylere (ingluding: semsHs), ethyl benzene,
titaniumfamly, vanadiumfam |y and chrom umfamly
diisoprapye hemweneli (induding . ispmers)uglibutyle benzang figcluding iSomers) or
particular limtations on the amount of catal yst used
naphithdlbreoiite obmpsinds suchaas agstonitdlectbenzonitrile; alaehels such as
used within the range of a stoichionnetric ratio of

meftiaPal, 0 bl t gwrd&ihdli (mclutling dsomersyr dugenadf (intledingi igomers),
conmpound. [0134] Al t hough the reaction pressure

pertaholeSindfafigdiisimér),! exaAsIP (icliding déombss)) dapttamoi (including
system reaction tenperature, ammoni a renoval nethod,

isoﬂh%?sgt ié&arﬂﬂpﬁﬁcggégﬁg%@mbrémrl hbﬁancﬂenﬁélwihﬁetsbmers); aromatic

reaction’is pr bly carried out within t range of

cortfid, o4y, MR, a"ReoREf f P i sukest smbenceno
dichlorobenzene (including isomers), bromobenzene, dibromobenzene (including
isomers), chloronaphthalene, bromonaphthalene, nitrobenzene or nitronaphthalene;
polycyclic hydrocarbon compounds such as diphenyl, substituted diphenyl, dipheny!
methane, terphenyl, anthracene or dibenzyl toluene (including isomers); aromatic
hydroxy compounds such as phenol, methyl phenol (including isomers), ethyl phenol
(including isomers), bufyl phenol (including isomers), pentyl phenol (including

isomers), dimethyl phenol (including isomers), diethyl phenol (including isomers),

dibutyl phenol (including isomers) or dipentyl phenol (including isomers); aliphatic
94




10

15

20

25

93 of ease of industrial application. Al though

varyi ng according to the conposition of the reaction

system reaction tenperature, ammonia renoval nethod,

reacti on apparatus and reaction pressure and the |ike,

the reaction tine is generally fromO0.01 to 100 hours.
hydib@HBBhs such adldybRmERand]ydpentans, cycoditane sokthyinyclohexane;

not necessarily reqU|red in the present enbodi nent, a
o3 o sl sttt e
o JFREHERCIREAEL oodopns; hir ot oont e, oo
o RS b A0 g st s o
53R, AR, Pamionpiay aphicamaons diheny

_ ydrocarbons” such as
suﬁ?ﬁ:%?@:ﬁ]?:\eb éﬁ@gég&%ﬁéﬁgﬁiﬁz@g?ﬁi Iﬂﬁ? 3 ohlh %g{wgm$§§%+ compc.:unds
dinhepyisHipxide.nc MAoRYS s Cﬁfgﬁt%n’a? bﬁicaomﬁﬁg( ?ﬁ%} u@?h@% Halogenated

i soners), pentanol (including isoner he ol .
arqmali ubydrgoRrbeRTCoPONBES a SYEN iaﬁclci@‘;rﬂﬁe’i‘ Pifor Gichlorobenzene,

octanol (including isonmers) or, nonanol (in Iudiqgﬂhabne or
trichdarobesdenear onflugreberzaieundscRigrieligieed HNFORR

hal ogen or nitro group such as chl orobenzene, d
brothohaghtbdlenecnandi raleginaged s liphatc BV‘@J‘PGB&?Z‘e ngompounds o

di br onrobenzene (i ncluding 20 isonerﬁ),
hafdtjenatedaphdlicgtlien e, hydranasbrpht eempeiendsni tsushenAne ahjorohexane,

ni tronapht hal ene; pol ycyclic hydrocarbon conpounds )
chiot6&ycishetanb atfighlorcilubadathanes anethplese chioride s aghon tetrachloride.

nmet hane, terphenyl, anthracene or dibenzyl toluene
Kﬂggrﬂuding i soners); aromatic hydroxy conpounds such

as ‘phenol, nethyl phenol (including isoners), ethyl

Phefipdre (afeC nedpadicufsP Rhtionsuby| theheeadtiohi appardiusy used when

i soners), pentyl phenol (including 25i soners), I

' l¢pri L kG FEUBEBA vesskliahyle ydeeholFor example,
°a?%€%*ﬁ'§n§§§‘r?e“§ ?ﬁ&l“?jglj%ﬁ?w phenol (i ncl udi ng

| P &N chi iy bSiABRed) such as a stirring
°°£‘|%}g'ﬁﬁ‘§ﬁ‘¥ %gginhéje%%é%?%ons gét hwagmt% ohexan e?

a2 Glaepurche. o B, Ao Eghl U e e R column typs rescton

cycl opent ano

Gl KURHRARTRBE: SRR FBNT T i e mher ar o

di h | ht hal , di I ht hal | \
qu]laq:tﬁé[y lign ,tticm%h(g{ eawla?quH of grre%cﬁéli Hgéssé?,géﬁd/ kUi materials can
bt ysedhyaxagaics | Of Waicon gy TeNde 1SS0St SANC carbon steel,

such as acetone or nethyl ethyl ketone; ester
HestefioyunglassHined aease: iyatesals: apd Sela Hiparieies, tgemary coated
sul f oxi des such as di net hyl sul f oxi de or
matgradsiy| sul f oxi de. Moreover, additional exanpl es nmay

i ncl ude hal ogenated aromati c hydrocarbon conpounds
[s18Zh as chl orobenzene, dichl orobenzene, 10

trichl orobenzene, fluorobenzene, chlorotoluene, .

chl peesvaiiat frabtepe2hrthermixturedatabiained coataining IcagaRicArid ester,
al i phati c hydrocarbon conpounds or hal ogenated
uftd anFalicehdlydr ocar bon conpounds such as chl or ohexane,

chl orocycl ohexane, trichl orof$soroet hane, nethyl ene

chl oride or carbon tetrachloride. [0136] 15There are

no particular limtations on the reaction apparatus
used when
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carrying out this reaction, and the known reaction
vessel can be used. For exanple, conventionally known
reacti on vessels can be suitably conbi ned, such as a
stirring tank, a pressurized stirring tank, a
depressurized stirring tank, a columm type reaction

fo19gpsel , a distillation colum, a packed colum or a
thin filmdistiller. There are no 20 particul ar

<Stbhg'3£>ati ons on the material of the reaction vessel,
a nown materials can be used, exanples of which may

i néfepct@'_%@ 4%%ep fHaRiUBEE 8% AibGEle oméqu) 6t §ep,(2) and an aromatic
eHoy, gl

Fl as ss-lined base materials and Tefl on

hy éﬁ%%%@ﬁ@t‘?d td Bﬂﬂ%&%g@?ﬁﬁﬂorﬁ‘%ﬁbirﬂ@w{b@m hcid ester and an

g to step e mxture is obtained

{24 881?-%? ' %pg? ifd thd'afdhdndand! bstic R ester or
ar@%ﬁg?ﬁﬂg@&ep ghgt@f)é éf"gég step that uses the
m xt ur.e of or step (2) and an aromatic
UTW@W@%@gﬁﬁﬁ% produce a conposition containi ng
g bam c acid ester and an 5 aromati c hydroxy conpound
separating the al cohol and carbonic acid ester or
[o1 91 i he al cohol and carboni i d

ur tained ip the mxture. 132k The foll ow ng

prig‘? gcglg)wg}g @Wﬂfd}ﬁaﬁq %’FP*%T#'QP&;%%?) (.%}"St ep (3) is

preferably a step for optaini.ng a conposi.t | . .

conteR &) ﬂfgp@fgrabgramsgepl%r ggﬁanlggtaeporﬁﬁaag# gﬁgﬁg}lril%a carbamic

hydroxy conpound by separating an_al cohol d a
acid nesfon Andaan cRrEMALE XdraXe£OMPONNY B SERREAEE o lcohol and a

m xture of step (1) or stﬁP(Z) and an argrmtirﬁ 2 and
carbpuicoagd estesaunuea AlormaUgbrtuse e the Mg, gt ster(1her step (2) an

consi dered as nethods for carrying out this step ég%ﬁ
aniatomatic hygeny compawid. tAlthough several mathods canbe idered as

distillation apparatus, the m xture of steﬂ_ (1) or . .
methags foR bairging wapthiedtepd3) inoseiaspect thareof, this step is carsied out in
a distillation apparatus, the mixture of step (1) or step (2) is supplied to a distillation
apparatus as a mixture with an aromatic hydroxy compound, alcohol and carbonic
acid ester or urea is recovered from a top of the column, and the composition
containing carbamic acid ester and aromatic hydroxy compound is obtained from a
bottom of the column.

In addition, in another aspect thereof, a mixture obtained by separating all or a
portion of the alcohol and / or a portion of the carbonic acid ester or urea from the
mixture of step (1) or step (2) is mixed with an aromatic hydroxy compound, and the
carbonic acid ester or urea is separated from the mixture. Namely, step (3) is
carried out in a distillation apparatus, and is carried out with a process comprising the
following steps (3-1) and (3-2):

step (3-1): supplying the mixture of step (1) orstep (2) to a distillation apparatus,

an alcohol and / or a carbonic acid ester or an urea being recovered from a top of the
96
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15 apparatus as a m xture with an aromatic hydroxy
conpound, al cohol and carbonic acid ester or urea is
recovered froma top of the colum, and the
conmposition containing carbamc acid ester and
aromati ¢ hydroxy conpound is obtained froma bottom of
colume, and anmixture cantdiningnthei ¢arbamichacid astescthe plsphek andy/ or the
m xture obtained by separating all or a 20 portion of
caripdmic atidaster are Ures baing secaverediromirebettorh ef the eJumn;
ester or urea fromthe mxture of step (1) or step (2)
i sstep X&@):véupplying theomirtine ofystep X$-1¢ donphwu distillaticnh apparatus as a
carbonic acid ester or urea is separated fromthe
mixture twithean lsaorahtic hgtry (COmpaindatie eldobeltand/ ar the carbonic acid
distillation apparatus, and is carried out with a
estéll O HfS uRRNBENG | reBovdred fiedrh xvitalo of e olunnl)arkhthe composition
(3-2): 25step (3-1): supplying the m xture of step (1)
conﬁdiniﬁ?eﬁle( Sartafnie Abi§!édtbAtana@ntRPRAGALES hydfoXy esimpbund being
and or a carbonic acid ester or an urea being
rtﬁfﬁoﬁ‘: 96 colum, and a m xture
rec%\ﬁt@gi?rﬁlﬁﬂtgfet e ca?ﬁ@r?lgghg@lﬁ'd ester, the al cohol and /
[01?0] the carbonic acid ester or the urea being recovered
roma bottom of the col um; step (3-2):
S.“ﬁ[g }éf)ﬂr?oéi%n 'Ho?ﬁ{éi'ﬁiﬁg %e%ﬁcﬂ:ré%flearbgmﬁqﬁcid ester and aromatic
di stilTa as an aronatic

I'on apparatu a mxture wt

“@%’S’oﬂo‘ﬁf‘%@?@&%{; QFﬁi’gf?Piéiﬁﬁ_ﬁ ?’kgaa'ﬁ*gﬂ@&@f‘ é‘ﬂ“@‘r EAARNL Boid ester is
obtziEe B distarige é@é@?tiﬁﬁﬁ? ?ﬁ' t°'&?°2w§f & ?e'rﬁﬁﬂ?’?ﬂ%&i% s éﬁ% yrea and

ing r ver rom 1. 14 . )
aloaal Mo EBSIAAC fomLA TR el on S ke B Srodiiivg, i carbamic acid

acid ester and aromatic 10 hydroxy crgn%ound, car} al sa .
estefe follpwadnky mixing with they mixiueh Pt e GaTBaMIG agid; gstet app aromatic
IS obtained by distillative separation of carbonic .
hydsexyd cemperndnd Howeayrb! inothis Haethoda duiAg aflistilative apeparation, for
separated froma reaction |iquid obtained by producing
exampley thenmal denatueationr of carbhmit acidyestek oagursi easilyras a result of
m xture of the carbamic acid ester and aromatic hydrm
dimedizatiom dligbmeszation and tthe dikenshuedtd, thd Lodougreds taf Idesarboxylation
separation, for 15 exanple, thernmal denaturation of
reactiorisareiween iedtet groupsosithe cadsmnit\acidsester as indicaiéd in formula (2)
di meri zation, oligonerization and the |like due to the
abovec whichn®? oply erreskodedrahsein theaedld ofsalbaimie avidesster but also
groups of the carbam c acid ester as indicated in

restify i ltRe (pfdblaROYE polMért Beposiel dcaimniating it ahé aaastion vessel
the yield of carbamic acid ester, but also results in

whén’é%@?o%i’ll&ﬁ(}ﬂ?ﬂ%g%ﬁ’ fsl Gardéd 084, tierBB§ itApaiAhd Tehd-feriBberation.

reacti on vesse ere the distillative separation

As k::’regﬁ‘ﬁ o Eﬁ?%i"gg%m TS toBsbi8 Ihik §rBbIRREtAS lifentors of

ares ucting extensive studies to resol ve

thef BiekaR{ AsHhn' REPHCKRE' o7 sbel? FAENRGr R BEhaturation
rea bt RO po RN B8 R e AR Bl @Bty sgparation of
the; R ORG Sae-onr 2nd dhe aicopatet e Sse i P akpholiifig reaction
i} Soteinss?y e Gotkag aciS FEIGT S DIRABRE o dhg Previously

recovering . as a mxture of carbamc, acid . .
described aromatic hydroxy compound, and recovering as a mixture of carbamic acid

97
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97 ester and aromatic hydroxy conpound, thereby
sol ving the above problem Although the nmechani sm by
whi ch thermal denaturation of carbam c acid ester is
inhibited is not clear, the inventors of the present
i nvention presunmed that, for exanple, the ester groups

estof At arenfatici bydwixg esmpouhd, théngbly ogelvingoribie above problem.
the 5 aromati c hydroxy compound, thereby inhibiting

AltigsUgty they mieRanibmt by whicth aherenal dehaburation of @arbamic acid ester is
approachi ng each other due to the presence of the

inhibites OigeRoto elR@s , thehirintds tafr thel Phageint Snddntion presumed that, for
decarbnryl ati on reacti on between ester groups of the

exei‘n"i‘;‘iIE:”‘ﬂ‘ieCes?téfJI grotips & thé @afbdmiéGdid Betes ForirhRydrogentbontls with the

aromati ¢ hydroxy conpound used when carrying out the

arogr}a?fci Wc%i%%o aha! iﬂé??ﬁf irfHisifing etert @%u?ﬁ'cﬁrthéaéérpamic acid

the” nunber mol e of ‘ester grfoups of e carbam c

estﬁﬁﬁgg?ﬁﬁ%‘%ﬁiﬁ %%EI'?th'bF‘ dhd ??1 E/ e 58hcd bItHb hyBFshenfonds, which

aromati c y conpound’is wWthin

: : e 0f 1Ok K i h bami

in QPEIAABET Y SEbAydlich Feaction bewBen Rt GieBpY of the carbamic
.ﬁropatic hydroxy 15 conpound in order to inhibit

aCly F&815al denaturation of the carbanic acid ester

01ggﬂt ained in the reaction |iquid. However, in
[ sideration of the size of the apparatus in which

the distillative separation, is carried oyt and th .
andlieRugl thecamonatal Aemar bRy SomRoupH wsEl whef carying out
separation, the nolar ratio is nore, pr\e}gerablléwithi‘n f est

the: digtillating separatipn i¢ sueh shatdhe mefar tatip &f\ibR nygker of mole of ester
preferably within the range of from1:0.3 20 to 1:30,

groapd of she parbamie pridresienwentained in the reactos dauidand theopumber of
the ratio of the nunber of noles of the ester groups

motsf of ardraaticc hydrody estpound is tvathin the rgnaspebiraeyT:0.1 to 1:500, as
conposition of the present enbodi ment and the nunber

prevfoustyl statdd, ait ispréferabjel toxisecaniprgenamoant wé(the sgomatic hydroxy
anount of aromatic hydroxy conpound distilled during

coripetind | it brder siep it dhern?dl fiendtbiatiaht bbubé earbainig acid ester
according to the conposition of the liquid supplied to

conthine88in thes trehdtini Biguidp P H@WeserWiveropntiderationt of Ithei size of the
separation is carried out, tenperature, distillation

apPdBRIsShughieR dhé istlliblive sbparaBibR s ¢arieat omharrhtidhamount of heat
distillative separation is carried out may be a

' S fefafably within th
rec“ﬂlﬁ'%?ggég% BERRANE SsepaPatRin i8S W61 raticcBSwbfe Preféfably within the

pressure, and generally the distillative

BB TGS oy i o om 103
to ’ETBQ; %r?dagﬁi Sg ?Eaﬁrﬁ\gﬁ%ct\{vhg% t Y fngfﬁérﬁs%iaer%t?)or\;@{sﬁgtig r(])(fj the number
of ﬁ/)%na cgt_?égﬁ ?fggcgug)%l cﬁﬁ%ﬂ{a{r'@?%&éﬂm fnr}hg ﬁhgffy Bﬁt%ﬂ'l%doéomposition
of the present embodiment and the number of mole of aromatic hydroxy compound,
as well as the amount of aromatic hydroxy compound distilled during distillative
separation.

[0142]

Although varying according to the composition of the liquid supplied to the
98
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Al t hough known materials nmay be used for the apparatus
and |ines used to 10 carry out the distillative
separation provided they do not have a detri nment al
effect on the starting substances or reactants,
SUS304, SUS316 or SUS316L and the |ike can be used
disjladipar appayaissnwberchthe distillativex pepasatien isirariied, out. nigmperature,
particular limtations on the type of distillation
distillstien pparatasdnd thedike, thespressurel arwhigh dhedistllaliye saparation is
used. A distillation apparatus is preferably used that
carfisd pubwmayehe vi decréasedspressurex an RAMospher® pressurel or an increased
carbonic acid ester or urea fromthe distillation
prespra; ahd generdliyahé distillafiveaseparation iscprejierablyt cadtied oyt within the
the distillative separation, and for extracting a
ranE‘éwfurfr@nC@.Oti P g 10aKPaiandaia corsideratiomdf theowase of industrial
ydroxy conpound in liquid formfromthe bottom of the

application, | igtmeére BRI ¢arriedotoatsirdnti$ kPh toet MRisand even more
used for the distillation appar atus, exanples of which

pref@&bly%lrﬁ&?o@t v@itﬁiﬁ thd RingRbf HRIMVOTS ke #050MKP4 St age
distillation colum, a continuous nultistage
[0133 tillation colum, a packed colum, a thin film
por at or, a falling filmevaporator, a falling drop

evﬁ\‘{fﬁ&fdahokn S A ﬁgh{alg%'hggl%uhgéé ‘??nf thd Q&ﬂéﬂa\tu‘é and lines used to

I on m re ersto

oo 3 058 ST T o . RS ol
thefé%w“ﬁéﬁwsﬁsa%? b A ST L%géﬁﬁé PEAIEE, e cr

An ta tlllatlon col um.can be
be Hﬁ%@ﬂ?&@%b iy ash IBSRRSTANGT oI PRty Sk Npopartiliar fifitations
ordlnarll sdasarmltl tage distillation co
e distilafion. APRaAS: Adc toty el B Ringpe used.
ubbletra a porous plate tray, a valve tra .
A di%tulﬁtlem apparatis it pEsferably used toalc® provided W%é@gﬁg@k gytracting
Wi th various types of 5 packing materials such
alcohalc Batponimgeidestersen uiga fram, the tﬂi@tllbaﬂpnr@l)aaats’ér"ﬂ the form of a
saddl e, an Interl ock saddle, a Di xon packing, a
gasdolshoompersiit rduringethe pdistilative Sepacatiopa@lidnigr @xtracting a mixture
Mel | apak. Any packed colum can be used provided the
contaihingncarbapvic keid estéhand lanowatip hydioxy compating| indiguid form from
descri bed above. Moreover, a conbination tray-packed
thecisutiom df!tli@disﬁll@tldmapmdtmr elariald ypesadf methbte ese aised for the
tray portion with a portion 10 packed wi th a packing

disfilftioh| abpar'éhﬁs deﬁmblbﬁt bPwitieh umay i mchidef @r dldtilation column, a
provided with a line for supplying a reaction liquid

muftid Sﬂttﬁﬁtloﬂr&ﬁ%hng comtiRasis naftiistags usstilaish 8dlumn, a packed

aromati c drwy compound or a m xture thereof, a I'i ne

colgl?n'h gﬁfnafﬁﬁf é\%pbﬁ&o?'a%ﬂiﬂb f% Brat87, RORllifg %ﬁbﬁ' eR8p&rator and

urea in't ormo ous phase conmponent,
r extracting a m xed l'i quid containing
mnﬁﬁ@aﬁ%ﬂg%@l\%r%&ac' d ester and the aromatic 15 hydroxy
(01 gpound and the line for extracting the gaseous
%ﬁ se conponent is preferably at a location that

T A e RS 6 L AT B8R s v
s S RS RS eI Ao S 558 pre, anc any
e R R be el ol ch SR st

20 or the urea may be respecgdvely distilled and
extracted in the apparatus where the distillative
separation is carried out, or may be extracted in the
formof a mxture. [0145] A line for supplying inert
gas and / or liquid inert solvent fromthe | ower

poTrtTon
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of the reaction vessel may be separately attached, and
in the case the conposition 25 obtained by the
distillation procedure contains undesired anounts of
al cohol, carbonic acid ester or urea, a line my be
attached for circulating all or a portion of 100 the
Any:owiltisiage distilationheolampasant be uskdfer thesmultistageodistillation column
carried out. Furthernore, in the case of using the )
provided dt iseordiramibdusedas = olultistage distiliation columiny exampigg of which
be in the formof a gas and / or a liquid. [0146]
map Mohaizolray colutmmnlypesiasidg esiubble traga pordus plde trap, & valve tray or
/ or acconpanyi ng aronmati ¢ hydroxy conpounds and the
a doulierextreft trey, hnrdna ipacked olumini sypasy phekede wthl eatious types of
after purifying using the known nethod such as a
packiry mbletalLsuckOhd Masdriy RGN lesbing rikgy; Bipids ringa Bed saddle, an
heati ng may be added to each line in consideration of

IntetloeR $a881e28 Dikbi® Féélhﬁg, alMcMehdhlpacking TRelifaki @ Slﬂzérg.ﬁcking or

nunper of nole of ester groups of the carbannic aci

Mefisddik ARy SHekBY dottirfin %nﬁﬁ%ﬁé&ﬂ Brovidét B 8blumitdis packed with a

aromat I ¢ “hydr oxy compoun btal ned by distillative

cﬁﬁﬁp it LA L ! RbMERtiBN tray-packed
kn yd?%%ﬁﬁgnnaggﬂﬂd&n%y 'eséraag)fgvtgg g?éaosfée'g,? red rat Ii o b)y P

| 0 | v 0 . I, .

ol Sl 6180 afsth Prefsrbnfio R Etifled 2 tray SOitbl it & porton

l, 0 pth r ect to the desir r.atj . :
paqfl i PpSRBREatblial, ne it Bty B prdembiyeioyided with a
. groups of the carbanni.c acid ester in the.m xtur
ineclo? SLiping s tpacdpB HOHCPLRDRAEY & Ry nd S uBirh Bl Soter and an

obtained by distillative separation_ and the nunbgr qof
arOMBe HYrcis ARG, o e DBt AYHGS AR e Sigonol and

be a desired ratio by further separati ngﬁt P'e 20
thenashenic ackhastengr e Msea uthefodn of A19asePEs PhASE FMpgReNt, and a

the anmount of the aromatic hydroxy conpound is hiqgh ,
linenfor lexiractingca mived fiquid eontairingthe cafbaimie acideester) and the aromatic

I'n addition, the alcohol and / or carbonic acid ester .
hydrsoxy comnpogndy and dthienlinet f5 @@jacting| thengasentis vieghasgncpmaponent Is

reused in step (1) or step (2). 25[0149]
preferably at a location that allows the gaseous phase component of the apparatus
where distillative separation is carried out to be extracted, and the line for extracting
the mixed liquid containing the aryl carbamate and the aromatic hydroxy compound is
particularly preferably located there below. The alcohol and the carbonic acid ester
or the urea may be respectively distilied and extracted in the apparatus where the
distillative separation is carried out, or may be extracted in the form of a mixture.
[0145])

A line for supplying inert gas and / or liquid inert solvent from the lower portion

of the reaction vessel may be separately attached, and in the case the composition
obtained by the distillation procedure contains undesired amounts of alcohol,

carbonic acid ester or urea, a line may be attached for circulating all or a portion of
100
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<Step (4)> 101 Step (4) is a step for
transferring the conposition obtained in step (3) to a
reacti on vessel where step (5) is carried out in a
liquid state. In this step (4), the tenperature during
transfer of the conposition is preferably 180C or )
thel SoMpositithesd tﬂeaagﬁ@ﬁtdwwhéfmdisﬁMMi isi canried oait.| | Kurthermore, in
form although the conposition is put into 5 liquid
thel Qs g\ usiifihe ibdve-Rehioiel inbrrsolvemtahetinerb solveghmay be in the
than the tenperature at which the conposition becones

ELROMST 4 ligligd, in the case the tenperature at
forr\i:/}/ndl?c the corrpos(iﬂ?i on becones a honobgeneous liquid is

[01%Eher than 180C, thermal deconposition of the
carbam c acid ester constituting the conposition

OPR%QOW%&?%”Q&@@Q@QUL?@E SAdRERbiropR kRGO breaccompanying

| i'qui"a™f orm ~ther eby resulting In the case 1_Olo
e RThTL SRS T SREHGRRC LR He ARBalis may be
t t At which i p—_—
rock B gBiRtoBUTHIng, es i AFERREHANED sB8h 4 Bistitaton column.
QRSB oicir WOMNoncCaiEds o&r nefng 4yt HE pifed to gach fine in
tenperature is nore pr Lerably 150C or | ower and even
Coﬂﬁﬁ@am%Pﬁ?lﬁﬁgiﬂ)gfﬂgég%ﬁ §-ower. 15[ 0150] <Step (5)>
Step (5) is a step for producing isocyanate using the

[014dhposition transferred in step (4). Step (5) can be
carried out by a nethod in which isocyapate i . - .
pr dtiedatio iof the,ppeber of mole Oéﬁstﬁirﬁreu&% Pﬂﬁlé‘st’%fi’amic acid ester in
contained in the conposition to a thermal 20 .

thed enixtupeo f (catamieaacid cestemand carpmadie feirexy cARPaHRGRhtained by
hydr oxy conpound contained in the conposition, a

distiiktivedséparatiore And she yrursher ofsmole ofi deel argmatie diydraxy compound
the aryl carbamate having a group derived from an

may’ Bemhiade Ry Beox esirew autisl byyaddiag taromaticuhydraxy eamppund to the
ester contained in the conposition with the aromatic

mikMA Pthe CREB AN Anfoumt of BRsinatic hywoxoopmpoundis, low with respect to
foll owed by subjecting the aryl carbamate to

the desired molar ratio. Conversely, the ratio of the number of mole of ester groups
of the carbamic acid ester in the mixture of carbamic acid ester and aromatic hydroxy
compound obtained by distiliative separation and the number of mole of aromatic
hydroxy compound may also be made to be a desired ratio by further separating the
aromatic hydroxy compound by distillation in the case the amount of the aromatic
hydroxy compound is high with respect to the desired molar ratio.
[0148]

In addition, the aicohol and / or carbonic acid ester or urea recovered in step (3)
explained above can be reused in step (1) or step (2).

[0149)

<Step (4)>
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25 a thermal deconposition reaction, or a nmethod that
conbi nes these nethods. The foll ow ng provides an
expl anation of step (5). Step (5) can be carried out
by the two 102 nethods indicated bel ow. [0151]
<Direct Method> As a first nethod for carrying out
st srep( @) is 2 B 66t iransfepingi thedcompositiorh obtdiset yaustere (3) to a
i s produced by subjecting the carbam c acid ester
reaefoh ¥e8es vilerbhitels @PRSEATHEN dub im at ipiidrstate.  In this step (4), the
deconposition reaction in the presence of the aromatic

' bBiti iyt 180PC 6P . Wh
terﬁtﬁégé@ﬁ rd%ﬁﬁ@ﬁféﬂ@fe‘i‘bﬂﬁé BERPbEItIERSs pRITERBIY bOIwRY. When

conmposition reaction mainly contains a

lgCthe! o i huh | iioarls put int
tralf@%ﬁfg'g%e %B{Jﬁﬁ?@ llﬁ‘ aﬁg?tﬁarfbﬁﬁpﬁﬂﬁrbm ieoeympositioaris put into

y conpo co or aromati c hydroxy conpound

. i f ; j i f ;
qul.g(g rfla?ﬁg gﬁ’e’?%ﬁ J‘éfés tl’égrgpgni'ag.gbg%‘fﬁafl %6 Jor figHBrahaA thé teMperature at

n the presence of an

wh%\ﬁﬁgt?igﬁnpp%g@?\xﬂec%moﬁ??agﬁ%eﬂ‘éﬁﬁé () ﬁ\bl‘P%ecastﬁg%mperature

i oh condi vary according to t
conpouynds used.. the 15 staqi¢hi ' At o Of oG
o QU S oltviueh Seghpdh 3 EERAERES G, i Jerlahbe man 160
car pam c _acid ester used is A I
A T
of aropmatic hydroxy conpound tp i.nhibit. sSj '
Whga UATBIETENG Jheeroposiin Mt tus i ot el By e cace
of the reactiaon vessel and the like, the . . .
of isosyamaterhaieg fermed a6 undesigakie Jpeationg And Mmalipg, this ugdesirable.
times and even nore 20 preferably from2 to 50 éll mea.
From suahna viewppintothe dempsiatyrerfati whicthe compogiioppecomes a
aromati c hydroxy conpound contained in the conposition
homegeheotsliquic is préferably 18076 arHewen enddn casidasationof die ease of
reaction, and the thernmal deconposition reaction may
maihtaminzetheatenmipedatare: obihedatisfier lingcanst bedikecthe igmpeyature iIs more
conmpound of a different type fromthe aromatic hydroxy
preferaphL 180 Coni Ioweednd evét enare ppeferabilyh009€C oolowieder at i on
[0150]
<Step (6)>
Step (5) is a step for producing isocyanate using the compossition transferred in
step (4). Step (5) can be carried out by a method in which isocyanate is produced
by subjecting the carbamic acid ester contained in the composition to a thermal
decomposition reaction in the presence of the aromatic hydroxy compound contained
in the composition, a method in which isocyanate is produced by obtaining the aryl
carbamate having a group derived from an aromatic hydroxy compound by reacting
carbamic acid ester contained in the composition with the aromatic hydroxy
compound contained in the composition, followed by subjecting the aryl carbamate to

a thermal decomposition reaction, or a method that combines these methods. The

following provides an explanation of step (5). Step (5) can be carried out by the two
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25 of separation of the isocyanate fornmed, the hydroxy
conpound and the |ike. [0154] 103 The reaction
tenperature is generally within the range of from 100
to 400C, and al though a high tenperature is preferable
for increasing the reaction rate, since side reactions
mefhodd8sdicat8 Hetpve may be conversely caused by the
carbannic acid ester and / or the product in the form
[01ga‘|] the isocyanate, the reaction tenperature is 5
preferably within the range of from 130 to 300C and
<D§a§%&h%gr ably within the range of from 150 to 250C.
nown cool i ng apparatus or heating apparatus nay be

i ngtal lﬁfsq thBinbherof %ﬁ%‘r@g?%?,ﬁﬂ %5)9 a"Rieficd & 8xplained in which

constant reactron tenpe ure. addi tion, although

isoV%%\ittt? 3% %ﬁéﬁ%@%&;‘%ﬁ gt:lﬁjpﬁt(ie g\r/ RES Qb SARPALiAdEstds oniifled in the

eactl on pressure nay be a

corEAEE 58 &R BecmlPHiEh (SABRAL I 1P pliechlp, of e aromatc
oot n B SR B Lo T Tt bt o

the reaction tine (residence tinme in the case of a
[0188ht i nuous nethod) and is generally from0.001 to 100
hours, preferably fromO.0] to 50, hours. and npre
pr &he theimal rdesentposition mgckion Meanly Eaptang g rearligethat forms a
used in the present enbodi nent, and thaz é’?ﬂﬁalySt 15t.i j‘ d
corespondingo isvcyaratg 0gnth yhyHEPHh COFIRPUSH: (AlcaNinl or, arginalic Jydroxy
20% by wei ght based on the weight of the aryl ) .
comaomdrdesived:tfmnbnmqu@nl%agldrﬁ?geﬁ}éfcﬁ'ﬂ & Garkp(ni¢ acid, epfer. and Is
as dibutyl tin dilaurate, |ead octoate or stannous
camietl @att in therpresencesof ancarosnatic hydroxy compound as described above.
1, 4-di azabi cycl o[ 2, 2, 2] oct ane, tri et hyl enedi am ne or
[0iB8] et hyl amine are suitable for use as catal ysts, while
organic netal catalysts such as dibutyl tin dilaurate,
| eAhOGdPabactRh @onditions ousy catooading atoe theardompowndsyused, the
pref erabl e. These conpounds may be used al one or two

stofthidFéRict RS ofMae ambastd ofSaramiatist hydroxy @biigouAd used to the
solvent can also be used in the present enbodi nent,

|
carba i@é&i&éﬁ% @g&%ﬁe'éﬁérepéwﬁbwm@ 1bb @iinegan Althougte t isrpreferable

i'nclude nes such as pentane (including 25

to S8 'ﬁagg;ﬁgéh%ﬂﬂeof(' A i r%ﬁp%ﬁﬁbun@%tiﬁmﬁit side reactions as

'nc I'sonmers), octa i‘ncl udi ng isomers),
oY 64l olsRRB P E88E i acoh sl and e e
tneh sigehiEmeRs e s TPt IS 2 45, 8 S and even more
PredpiRE, Fomch A8 TR | A HaTR BB SPAAEE Bf the same type as
nitrile conmpounds such as acetpqhtrile (o]4

thepareseafic, Rydrexy GPRAYRE cERIEEH B AoBIRCElion Ay b fyriher added

hal ogen or nitro - .
during tr?e thermal decomposition reaction, and the thermal decomposition reaction

may also be carried out by adding the aromatic hydroxy compound of a different type
from the aromatic hydroxy compound contained in the composition in consideration
of separation of the isocyanate formed, the hydroxy compound and the like.

[0154]
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5 group such as chl orobenzene, dichl orobenzene

(including isonmers), bronobenzene, dibronobenzene

(i ncluding isoners), chloronaphthal ene,

br ononapht hal ene, nitrobenzene or nitronaphthal ene;

pol ycycl i ¢ hydrocarbon conpounds such as di phenyl,

su-?ﬁ L AR l@hﬁi&é‘tﬁb isd?@ﬁ@ﬁw witirh éhiee rariger ginteoryl 100 to 400°C,
an I benzyl

racene or ol uene (including isoners);

L | S i Bfdlerablecior lindressing thd Geaction rate, since
am@?gﬁ%g@n?ﬁr@?{égﬁyﬁ%@gfﬁg or et hyl r!ycl ohegane; g
.l G tausadchy flentanbamic aci

sof Y€ UERIRER RS By ooy Lausrby

es such as nethyl ethyl ketone
oo BRI BHA S 7 Rt ySspein, e esgnrempersre
ht hal ate. eth t hi e
prqe%qaggh @&E@f a%nsgf:aa{j HP%{( ggg flS r1§%(§°g;f ?rg?ﬁggrfe preferably within the

ane,
di ph I h di nph | | fi : .

o B i, P 1 BB sy
oo OB g hchin Sl GRAP R RgERGGipersure. 1
di ph I | foxide, b d h i \
s ey a2t 33 AESSSTBL EiblRl, 188 anc reactr

hydr oxy conpound, the carbam c gcid ester ther

terdperaiyresthei reackiompiesswe way, P@f%a%ﬁﬁs%éﬂqséﬂreo Ef'kmma' pressure
wi t hout using a solvent. 20[ 0156 Was

or [Ereiriceessey pi%ssulieb@m,d &HI&?&F@W ti%@eﬂﬁ@‘(i}\sa?amed out at a pressure
deconposition reaction of the q_r esent enbodi menii I,S..a th

wilhiratHe rangbyof it BOdo dox 6% Pend There awcla pattisulan dmitations on the
hydroxy conpound are formed fromthe carbamc acid, ,

re@GtIofY timé Nessidemcantimeldu dmecase ioba cantioupus meshed) and is generally
equilibriumreaction. Thus, in order to efficientl

froR 000 25100 ReGsapAiferably froms0.0hdo 56l hatss ang grerei Rigferably from
reaction, it is preferable to renove at | east one of

0.4 *ft?s? RSt S Sdtal/si Sart beused irtheqpseittémbodimeot, iaod the catalyst
the tormof the 105 isocyanate and the hydroxy

is %QE?%WOT 'Ecﬂﬁb‘(J“S%Wé?dH’fﬂdndd&@éfﬁbﬁi atl @B to % ibyrweight based on
systemin the form of” a gaseous conponent by a nethod

st it lhatd et exldifplé S BfyeRA htetalr catalysts such as
thﬁ)%gﬁiogg@%gm%%rg%g%vgyaes a g‘:'jlseg')lfli| conponent ycan
oL Rt Ik SbiBf, Y BLRs, Bkl o g ™

. n exanpl e, respective normal boiling
1’2811%@;’2#?&@%%%%%%%%%8%39 ?g mﬁﬁlgﬁm?ﬁégs?ﬁgie for use
asL 8@“@@,&}%3@%'9&8%;‘0%@‘%? h%ltp}yéPs %Léhc?o%% B tih ARRFRESlead octoate
orc SRS S5tRLE 1458 RATVAEY, BIefBrbNE,ooTHERS; RO fhay be used

carbamic acid ester is continuously supplied to a
alopa or hwe oy mose typesdnay be used 853 BEYE t 0 a t her nal
deconposition reaction, and at |east either the forned
[G166Lyanat e or hydroxy conpound is renoved fromthe

reaction vessel in the formof a gaseous conponent

whi Asscivembcan atsodbe used it therwesentgrabedivment, ﬁ“ﬁgaﬁ{ﬂﬂggh examples
carbam c acid ester and / or aromatic 15 throx . .
of eolventd that cabeedised omay hckidet alKABES tSHE randiangne (including
vessel. [0158] In the case of carrying out the . )
isoAiisy hexane Gnelatiing istraers)) hefsaneniiosiugingrisomers), octane (including

isomers), nonane (including isomers) or decane (including isomers), aromatic
104
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reaction using a continuous nethod, the carbamc acid
ester is supplied to the reaction vessel where the
thermal deconposition reaction is carried out in the
formof 20 a conposition with an aromati c hydroxy
conmpound of the present enbodi nent. Although there are
hydraarbenas andialkyisubstitited avembatichydracarboastsechias bergehe doluene,
at normal tenperatures (e.g., 25C), since there many
xyléﬁé eiclubinghisemetd)e efpirpenzéne; diiebpropg! berezemet (including isomers),
nmbodi ment is a liquid, there are many cases in which

dlbhfyi | Ferd@Ma NGRIGAHS |'36mb%)n§r elphthaldrizy onslly compmunidsgsuch as
to the reaction vessel. I'n addition, since there are

ac&émﬁﬁé%r%%%chﬂﬂ%‘;bl‘b%éﬂc éompehiiat aRtitified O tht #ehalogen or nitro

conposi tion of present enbodi nent to have a | ow

grongsél{&ﬁo 4 ilgg%ehﬁéﬁ? fcﬁélﬁbfb%eh?@n& BARIA8InG! iSoMER) ] | ﬂ%mobenzene

VeSS ere are nmany cases 1 n

dlb&ﬂﬁ?ﬁ%ﬂélt iﬁ’au&lﬁgt UBBIeRY, { Shidiena Jﬁﬁﬁélbﬁ@ VB?o%ﬁbnaphthalene

e el nt at'ni ng a certain tenperature (for
rioBBERR . ot Butru=BrtrefRles, oete ﬁ@%@%‘f’%@i#@t{@ét’ﬁs such as
oo ey IR TS 9L o
ol iadhgg fisrerﬁgresohaﬁl‘?nwiﬁv{%@%@ﬁﬁ“gﬂﬁmiﬁée”@g exane,

enbodi nent is resistant 'ﬁ? h\e occurrence ,of
ethyleyc

cyqleRnanshs eRClanen PG BUEFA G Uy AboolS ' Sch s
condi tions for along period of tlms Al t hou
cygiehaxanpk evelppentnal enfsloogtanchiketo H%E}adﬁ@y' ketone or

inhibit side reactions is not clear as preV|oust
acetoplendnes estene suak @it dibutybphihalate dibexyl phihalals gipety phthalate
presunmed that, as a result of an aromatic hydroxy
or bemaythutyl phimatateg ethets agd thioethess sutivwes rtetcmwdmfnearba;ﬂré!oxane
(-NI-1COO-) of the carbam c acid ester and the
1,2adimettidxyethatiepdiphenyipethedor dipbenyl suifide; ketone dompaungls such as
t he urethane bonds have difficulty in approachi ng each

acatbhéTor byt R¥hyratetowe;i éstéi thinpobinds such asatityl acetatator ethyl
forms urea bonds to occur as in, for exanple, a

bet'iﬁfa‘ié | &1, tSUfbxities Eoich ra%aduh@nqﬂsmmfdes@napaeaﬁsmgoxtdee based on
above-mentioned formula (2). [0159]

the complexity of the procedure during separation and recovery of the hydroxy
compound, the carbamic acid ester thermal decomposition reaction is preferably
carried out without using a solvent.
[0156]

As was previously described, although the thermal decomposition reaction of
the present embodiment is a reaction by which a corresponding isocyanate and a
hydroxy compound are formed from the carbamic acid ester, the thermal
decomposition reaction is an equilibrium reaction. Thus, in order to efficiently obtain

isocyanate in this thermal decomposition reaction, it is preferable to remove at least

one of the products of this thermal decomposition reaction in the form of the
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Al t hough known materials may be used for the reaction
vessel and lines used to carry out the thernal
deconposition reaction provided they do not have a
detrinmental effect on the carbamic acid ester or the
products in the formof the 20 hydroxy conpound and

isocyavatanaice theShiydfky Goipatnd fronit3Ré Ghemnal tesorhpdsitiorameaction
be used preferably since they are inexpensive. There

syste® [0t Tbing Wfaa dagouat camporstnt e af yisthed suehchs istillation.
vessel, and a known tank type reaction vessel or a

eréiﬁéﬂmetlé’&‘?ahﬁécéﬁ Wdrﬁﬂsé@hﬁéaﬁu Rerenshéd o5 & aekbe$ component
vessel is preferably used t is provided with lines

carft 8e aﬁ%{rﬁﬁgtdei&nﬁné@%&%ingrta tﬁ@b&hpawfdyu@dc QALFONERINple, the
| east &éither 25 the isocyanate or the hydroxy

B 8 o W Ry SR s

e reacti vesse
%
cof R Bl 4 e A i ot o

in R R BE R SRR S M Dor om0t che react ton

[01:,132 sel . Various known nethods are used for such a
ction vessel, exanples of which may i ncl ude types
sti.rrin tan

- ° TP th SR dompesligh  BAR t'°arh{‘]5di"%f‘?’?8'¥t‘fadﬂe%& B by & gontinuous
mqt'?ioil & Sgé.n@gﬁé :n'm'tgt 4 Teiere Ioop dyehad dp wh'%tbf‘@ncafeﬁmawd ester

packed columm, a thin filmevaporator,, a reac

is mraimugaa!yvmnphad stapB Jieactions ivgese! wheyec édscwbmtﬁ@ tgna thermal
reactor, a falling filmevaporator, a falling drop

demmtmrbrreatalmr iand et legst eithet ghe ofonaeduﬁ@méaltaie u@h hydroxy
and types using conbinations thereof. Methods using a

corppournd is reimaved fegoo thee taaction aessal imthe formsaftd gaseassesimponent,
are preferable fromthe viewpoint of rapidly renoving

whildna pootiorborn all oftthpdigoid comiqinimgrthe carhamib @cideester amd / or aromatic
system while a structure having a |arge gas-liquid

hydrosy esrhpeiidisi reroved dronbtte attoni apthel reatiiamedsset.i ng

the | ow boiling point conponent fornmed to the gaseous
[o18Bpse. [0160]

In the case of carrying out the carbamic acid ester thermal decomposition
reaction using a continuous method, the carbamic acid ester is supplied to the
reaction vessel where the thermal decomposition reaction is carried out in the form of
a composition with an aromatic hydroxy compound of the present embodiment.
Aithough there are many cases in which the carbamic acid ester is a solid at normal
temperatures (e.g., 25°C), since there many cases in which the composition of the
present embodiment is a liquid, there are many cases in which it is advantageous in
terms of continuously supplying to the reaction vessel. In addition, since there are

many case in which it is advantageous for the composition of the present

embodiment to have a low viscosity when transferring the composition to the reaction
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15The reaction vessel is preferably provided with a
line for supplying the carbamc acid ester, a line for
extracting a gaseous conponent containing at | east
ei ther the isocyanate or the hydroxy conpound forned
by the thermal deconposition reaction, and a line for

vessel.r there ate marniyxeasssi iguwbicbdhe adampagitiosnisosupplied de the reaction
renoved as a gaseous conponent and unreacted carbam c

vessel avhilet maintainidgt ditea |certainf temperatuse t{fon gx@tpide13E€3 oullithough
conmponent containing at | east either the isocyanate or

sideyrdactionsomotpp as dessritpdefeoveblifimateln lezdling toea decraserin the yield
that allows the gaseous conponent in the reaction

of isesgaiaté ¢f the caiamictaitl ested is held |4t tkhedeotenspdratsed conditions for a
the m xed Iiquid containing conpounds not renoved as a

longasetiudSofai®,Cthe Nhverionsesfahe présaem amention istrmisingly éduthd that the
the aromati c hydroxy conmpound is particularly

corPESéiﬁgﬁWthé Prederfl nidiment RelcRWtarltdGhé obrrence of such side

addition, a line for supplying inert gas and / or

redctiBHS @veR S feld ﬁlﬁ%%ggﬁg BEatle\Esndafirls' 18R alfonbferiod of time.

reacti on vesse eparately attached, and™a I1ine

AltH@qu?gri@g%%pﬁéfsﬁnF QEMI% 3{&%’05%5{& ﬂﬁurelﬁ* oBfynds inhibit side

por ontal ni Ng unr eac

re@éﬁnéf%@otg%%%b r§n§ g)?é\{iﬁlé@%/de%ri N in%@{o?@ Eg hﬁﬁn@%gﬁﬁﬁvention

reaction vess
prostinet o s SaPaut 3 Yy HERbliy R “ePFihd forffid sydrogen
voft, Bt 16568k TR cKERTIoH oS o R et ana e

reactjion, and / or the mxed |iquid contgjnin
af%ﬁffonmfexmomunene@éqea@ f&r@gﬁéaugh'% 8 Hifiane bonds have
Junreacted carbamc acid ester and aronmtic hydro)r
difficaity dn appreasking sesh oheintherebypakipgyit ‘Hfﬁﬁ%iﬁid’sfeéﬁﬁgﬂ that forms
or alcohols in the formof conpounds other than
uraashrndsriaiassur asim foraxasmple onfrastian thatferms uras bands represented
hydr oxy conpound can be reused as the aromatic hydroxy
by thenpboveamenticnesbfofiBlla (@ t he ot her hand, the al cohol
can be reused as the al cohol used in production of the
{0169} di al kyl tin conmpound of step (A) in the process for
produci ng carbonic acid ester, and the al cohol can

al Althbegh koowen neatefialg may deaisedrfop thec reeation weaseldand lines used
ester from an am ne conpound, al cohol and urea. [0163]

o FETOM0 U hO PR oot sadihepronasdthe o 1o have o
de@imetitaiPeffiétt drPkhe'cafbirhiddacid ester or the products in the form of the
hydroxy compound and isocyanate, SUS304, SUS316 or SUS316L and the like can
be used preferably since they are inexpensive. There are no particular limitations
on the type of reaction vessel, and a known tank type reaction vessel or a column
type reaction vesse!l can be used. A reaction vessel is preferably used that is
provided with lines for extracting a low boiling point mixture containing at least either

the isocyanate or the hydroxy compound formed in the thermal decomposition

reaction from the reaction vessel in the form of a gaseous component, and for
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i socyanate by reacting the carbam c acid ester
contained in the conposition of step (4) with the
aromati ¢ hydroxy conpound contained in the conposition
to obtain the aryl carbamate having a group derived
fromthe aromati c hydroxy conpound foll owed by

rersavipg @i ot phdioarsfia puxeshliquié coptaining anfracted carbamic acid ester
deconposition reaction. 25 [0164] This process

and mompardstiod éxtriacted ingthstfops ¢f gpseous ¢ampynerideom the lower
step (5-1): reacting the carbamc acid ester and

porionnaftthe régelivavesselnpdariduswknawin anethods are ussdl fion suthe a reaction
conposition of step (4), a |ow boiling point conponent

vessul nexarhples Ofr whick anay indlude ftgpe® aing reactitruisessels containing a
conponent, and a reaction liquid containing the aryl

stitingafRt & Miliisthhé stifriidank, 8)distkaion oM ca heiltidage distillation
renmoved 5 froma bottom of the reaction vessel in

colire B FridRitGIRAST FRitd? CE EbRtiné multistadiecdistiifation ‘column, a packed
supplying the reaction liquid of step (5-1) to a

colufittld %n‘ﬁﬁnséiraddt??]f&ﬂi &Wféctbh@?&@ﬁedj%ﬁnﬁ’%ﬂp bRNnside, a forced

reacti on occurs, e aryl carbamate bel ng subj ect ed to

C"QJ."%EE*?{ F@Jct&eﬁoféﬁﬁgitﬁlﬁ\‘)@vé i‘oé‘falﬁﬁ% l4PeH bvASbtald, a Jrickle flow

an 15socyandte or an aronatic hydroxy conpoun

readrdt L@Bl?bglg rcﬁglg?rp, %fgﬁgyéﬁzﬂ olﬁé ggxbdgﬁ}lafﬁgﬁg grﬁgrggfm Q)M%Pgds using a

gaseous” conpo

. taining.the isogyanat r e i . .
i, i Sy Borot SRR Pa il et B GBI figm the viewpoint
recovered .in a form.of a gaseous C onent bei.n .
of fspiely ertaving 4k oeboiag BaERSTRENSEIRIT STF (RAGLEN systom. while a
0165] 15<Step (5-1)> . In step (5-1), ,the carpan c .
strihie Batiag 2hieioe 9@549@#&9@3?%%@ $&%f1ﬁ%t5>ﬂf‘n£°faﬁa@'£v trarisferring

reacted to obtain the aryl carbamate having a group
thedew kailing peift ¢avepenantiamedipdhe gasediphas®: In this
reaction, an ester group of the carbamc acid ester is
[0168pl aced with an aryl oxy group derived fromthe
aromati ¢ hydroxy conpound 20 resulting in the )
f o hatreactionfvessel is prefesabhnpiavigdedrwith ading feresupplying the carbamic
hydr oxy conpound derived fromthe carbam c acid ester
acifadsier, meling fordexiractisg a Jdsenos asnaparfent abntaming at iéast 'either the
in the present description). [0166] Although varying
isosyaratdionghé Aydiogy compoad donmed by she themmatdetomposition reaction,

conditions 25 of this transesterification reaction are
an@ Uf lind et ekiitactiigoaBmixedNikfliid eongifing Wttnpdiinds not removed as a
gaseous component and unreacted carbamic acid ester, and the line for extracting
the gaseous component containing at least either the isocyanate or hydroxy
compound is preferably iocated at a location that allows the gaseous component in
the reaction vessel fo be extracted, and the line for extracting the mixed liquid
containing compounds not removed as a gaseous component, unreacted carbamic
acid ester and the aromatic hydroxy compound is particularly preferably located there

below.

[0161]
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used within the range of from2 to 1000 tines the

ester group of the carbamc acid 110 ester when

expressed as the stoichionetric ratio. As a result of
conducti ng extensive studies, the inventors of the

present invention surprisingly found that by using an

ar piratidiohyd esYfor eapsiying ihewigag andslbr tiquiddnert splvent from the
| east one ortho position with respect to the hydroxyl

lovidrPtior of theSrehtidtb fsdsel ifay Rl separatedcattaohedsand a line may also
previously described, side reactions as previously

bedfitehtd %t RLirEUIBLRPEI 8r b driien eftHeambedaRjuid esitainimndnreacted

/" or product In the formof the aryl carbamate can be

calb3il! dc&d é'sp?rt BRd U/ 8 3RfE HybidtRini BRrd®a6 tram - thenbéthsm of the

transesterification reaction, although the aromatic

reJBﬁGh%és@g ”?ﬁgfbgg%rﬁ B¢ ﬁéﬁﬁiﬂg; E?ﬂﬁ\@dor' Reftingahay Wet dtded to each

respect er group e carbam ¢ aclid ester

ing . S8 Rorpflr Bl Bbding BB ERR. 075 Silct T the form

0,&{ the aryl carbamate as well as allow the reaction to
[ 3]corrpl eted quickly, the aromati c hydroxy conpound is

preferably used within the r f
P BuBodetuthsre pis Hany dhebn iR b ggbba Corfonktil remgved from
times |n consideration of t sj,ze of the. j
the, nbeael deepramestaspisachpn and § polteopies i FGRinHb compounds
reaction, an aromati c hydrory co und of. the sane .
not (gseoves a%a GASSRHS icemwg%&y%ﬁfa?%ﬁ ﬁﬁf%éaﬂ? 2PKeRiehand, gromatic
conposition may be further added, or the thernal .
hydkees ipoaoLNg reonéaiging somatic hydroxy Gampayinds tﬂ}‘d?o%ﬁ Fgehpls in the
different type of aromatic hydrog conpound fromthe X
forar ofreompotnds other dham isesvanales..amead theseneormpawis: the, gromatic
in consideration of separation of the resulting 20
hydxg yeonagondheatr beyreusep asritie ardmatie hydrexy ¢ampgeqndraé step (3).
reaction tenperature is generally within the range of

Orf therotiéthdm, 8lcohsidanl heveuged as dhe alsohelusedria predustion of the
preferable in order to increase the reaction rate,

disiyM 6R dohﬁfo%:nﬂ@i‘éﬁpﬁ?ﬂl))in ey plicess émtodscisg epthionid adig ester, and
to the occurrence of side 25 reactions at high

the\iM j%ﬁ??ﬁﬁﬁl‘é &ilso bBereVugéthL@ihgtﬁﬁﬁaét&im be carbapriiefavidilester from an
range of from 150 to 250C. A known cool i ng

anfih® 86MpLEn® altki) AR uf@par at us may
[0163]
<Transesterification reaction and Decomposition Method>

A method is explained for the second method of step (5) for producing
isocyanate by reacting the carbamic acid ester contained in the composition of step
(4) with the aromatic hydroxy compound contained in the composition to obtain the
aryl carbamate having a group derived from the aromatic hydroxy compound
followed by subjecting the aryl carbamate fo a thermal decomposition reaction.
[0164]

This process comprises the following steps (5-1) and (5-2):
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111 be installed in the reaction vessel to maintain a
constant reaction tenperature. In addition, although
varying according to the types of conpounds used and
reaction tenperature, the reaction pressure nay be a
decreased pressure, a normal pressure or an increased
pr stepuibel): reattingetheecarbamic acid raterr and aromatic Sydwyy apmpound
a pressure 5 within the range of from20 to 1 x 106
whigh. aréheortainee indhe aoniponsition of step o@),omdowrbailing point component
reaction tinme (residence tinme in the case of a
formedt being wecoveirdd @) safuim of gegeseaus ycodmmonedt,0drid woreb@tion liguid
hours, preferably fromO0.01 to 50 hours and nore

cortainfrry Ml aryf amathalte tamd3theharentaticl hydrokii tompoutidéeing removed
reaction can al so be conpleted by confirmng that a

froMhes bbtesh Dt feaRlion Vi¥dset # WAIERtRe heesctibA®cle) Brd by,
for exanple, liquid 10 chromat ography after sanpling

th : it i Bfst d) w8 redctie i
catgtgw@fi): g’“ﬂ?' d a?"eo!r%hlc&l?g Ig’ggfby \Aﬁghlt) and re n vesselin

whf&‘[weé E{G?HaY gééorgpési{ign 255610% RLE the 3pi CaMbhrhdR Mﬁh@ Bubjected

ot the carbami ¢ acl ester._ﬁor_exarrpl e, organic metal

to ‘éafh%kr}‘nﬁf ﬁeé&ﬁg?ﬁﬁ?rﬂj'@&&wn tdiMedbd Bﬂé AfCeithe?sh §53@hste or an
date, ~or afines such as

or stannous O

s B e AT 0 Sord Tl BRI 5, 8 o of

netal catal ysts h as di butyl tin dj .

gagkeud seamsnebt AN AILOoR potied S mi e kerfilph e éitfanate and /

referahl e. These conpounds be used .al one or t .

or e it BlORE foRRoHad anil & HepiT Sortisag bt ibtiered in a
Al t hough the use of a reaction soIant i.S noh .

forme et 25 gA%equs ERTIPPRENY Relngerespueied: from the, Saitamm,pf the reaction
suitable inert solvent is preferably used as a

vegsghcti on sol vent for the purpose of facilitating the
reacti on procedure, exanples of which may include

[018bkanes such as hexane (including isoners), heptane
(including isoners), octane (including isoners),
nos8tep (biHel udi ng i somers) or decane (including
i sonmers); aromatic hydrocarbons and al kyl - substituted
ar metep (5 dthecearbamic acidlester il thenarematicthyldosxyecompound are
xyl ene (including isoners), ethyl benzene, diisopropyl

redefsty e &btain Cthedany dasisamate) hawhyud \Jroberdegived from the aromatic
(i ncluding isoners) or naphthal ene; aromatic

hydroxy compound. In this reaction, an ester group of the carbamic acid ester is
replaced with an aryloxy group derived from the aromatic hydroxy compound
resulting in the formation of the corresponding aryl carbamate and a hydroxy
compound derived from the carbamic acid ester (also referred to as a
“transesterification reaction” in the present description).
[0166]

Although varying according to the reacted compounds, the reaction conditions

of this transesterification reaction are such that the aromatic hydroxy compound is

used within the range of from 2 to 1000 times the ester group of the carbamic acid
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conmpounds substituted with a hal ogen or nitro group
such as chl orobenzene, dichl orobenzene (i ncl uding
i soners), bronobenzene, di bronobbenzene (i ncl uding
i soners), chl oronapht hal ene, brononapht hal ene,
ni trobenzene or nitronapht hal ene; polycyclic .
esley dwben reypiessespasnthe §Emm@@em0pmtrw| , Asudstasplit et conducting
di phenyl, di phenyl 5 nethane, terphenyl, anthracene or
exignbivazstudies, thenisventors of they present invention isprprisingly found that by
hydr ocar bons such as cycl ohexane, cycl opent ane,
usingcam aromatic diydedxyytemppouritt baning & esubstitiestiah aideast one ortho
net hyl ethyl ketone or acetophenone; esters such as
positibnitwith péspeat ab ehedhydrexyl groupahathes trdnsestgtification reaction as
pht hal ate or benzyl butyl phthal ate; ethers and
prévibusht ldeserisad; hsids @daptiomy lasepheaiowsly diesbitrad atwiblifatde to the
and sul f oxi des such as 10 di net hyl sul f oxi de or

carbapiie e ebfedate 7 @nprodaict irt @M fedn -of TResS&rys @animhate can be
can be used alone or two or nore types can be used as

inhbitedX it tRe {rfdsEsterification ARabfién.Dedy tReekbAsEStyrification reaction,
descri bed, although the transesterification reaction

althdughtfie RFrGREHE h;f;r{f@?ﬁ Eﬂi?lgbuhé‘ KOhrefsabiy 1288 WB%%%M‘?%%pect to

an-ester group carbam c acid ester and an

theaééfér%ﬁgﬁ r"og{SHl% c%ﬁ:}%%ﬁa%sﬁ %E%eg Eoftfe? 'E@‘H?'nfbtﬁ{%&’é feAttions attributable

conmp rmatiron o
to (PGB HP oY a7 B ot o 6P aryf tbameate s wel

oo S a8 BB BB e Smoouns
b L AR e B o v e
T IrEh sFeuBinEen B M o3 Rapio bl

reaction, the alcohol is preferably renoved fromthe

[016hcti on system by a method such as distillative
separation. [0171] In addition, the
t r Bueng the imneestpdficationderelipn, sanp aegraaticy hydrexy cogpasipd of the
by a 25 continuous nmethod to allow the

same fypesas the aformaticonydrexy compounrd pooleined inftheé compisition may be
Nanely, a nmethod is preferably used in which the

furtber added; ondhel tresmat dacampositidrl Baction meay be legadietgut by adding a
conmpound are supplied continuously to the reaction

differess ¢pet of smaticowdrbhe compoard from the atomatic gdroxp tompound
the al cohol forned is renoved fromthe reaction vesse

conitainéd €inf Ahe S3mPoIAGIE OIS considenidh, ohNsephra®®ttdfothe resulting
liquid containing the forned aryl carbamate and the

iso@/aPaR, hyd IcBipotPERMaNAeliRecONt i nuously renoved 5

fromthé boftomof the reaction vessel. In the case of
[01@@rrying out the transesterification reaction
according to this nethod, in addition to pronoting the

B el el R4y WAl Bl i, 10g to 300°c,
and!bifisgh g BRRal E® bed PhirBlsbld'h SHudPid FRRIAsE e Faction rate,
since there conversely may be greater susceptibility to the occurrence of side

reactions at high temperatures, the reaction temperature is preferably within the

range of from 150 to 250°C. A known cooling apparatus or heating apparatus may
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Al t hough known materials may be used for the reaction
vessel and lines used to carry out the
transesterification reaction provided they do not have
a detrinental effect on the starting substances or
reactants, SUS304, SUS316 or SUS316L and the |ike can

be lirstaliextl inpthef eaativry vessel do traiptain @ constant meaction tBmpearature.  In
are no particular 15 limtations on the type of

additien! althoughsssying aedoriing tovthe Hyplest ofpeonapoumds used and reaction
colum-type reaction vessel can be used. A reaction

tenyisisrattire, the peadtionaiteyswie eday bata detrgused sredsure] 4 noimeakpressure
for extracting a | ow boiling point reaction mxture

or @AThaicased RESRE] ah@the dehdtidn s §émerams tafricdi 6t 40A pressure
reaction fromthe reaction vessel in the formof a

witﬂiﬁﬁﬁ@%ﬁn%ﬂ? GRB0 tA G P PEXITIRGE e nd derfféiﬂaH lirititdns on the

cont ai ni e produced aryl carbamate Z0 and aromatic

reatidh @ne Fr@EiH@H‘]E@ iiﬁ'feoﬁ‘e%Pecds@’@’% Elehfiﬁlﬂﬁjs%efﬂaﬁ) and is generally

reaction-vessel int ormo I'qui d. Various known

frorgifé.\tlivﬁfz% "’}rquﬂélﬁﬁ% l;ﬁ%fgr{t}lyg rofh bRACH' SV hIGESHd m%iée?@?@f@r%bly from

I CI clhu es using reaction vesst

0 58PNAG? i, e o B Ml PRI 61 g et
e B W 4 PR, ool BBEA B o, cvarple. i
e hebi, SHEE SR s 1SR R al B5 lbbnombosiment, e
catblysie |5 gs4d B0 Q1o 36%cby weight and BreterBiy"4FBY & 36% By weight
based on the weight of the carbamic acid ester. For example, organic metal
catalysts such as dibutyl fin dilaurate, lead octoate or stannous octoate, or amines
such as 1,4-diazabicyclo[2,2,2]octane, triethylenediamine or triethylamine are
suitable for use, while organic metal catalysts such as dibutyl tin dilaurate, lead
octoate or stannous octoate are particularly preferable. These compounds may be
used alone or two or more types may be used as a mixture.

[0169]

Although the use of a reaction solvent is not necessarily required in the present
embodiment, a suitable inert solvent is preferably used as a reaction solvent for the
purpose of facilitating the reaction procedure, examples of which may include
alkanes such as hexane (including isomers), heptane (including isomers), octane
{including isomers), nonane (including isomers) or decane (including isomers),
aromatic hydrocarbons and alkyl-substifuted aromatic hydrocarbons such as
benzene, toluene, xylene (including isomers), ethyl benzene, diisopropyl benzene

(including isomers), dibutyl benzene {including isomers) or naphthalene; aromatic
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114 bubbl e col um, and types using conbi nations
thereof. Methods using a thin filmevaporator or a
columar reactor are preferable fromthe viewoint of
efficiently shifting the equilibriumto the products
side, while a structure having a |large gas-liquid
compAuads substituted it @ Alagenopr itre ggraupesueh raspichlojobenzene,
transfer the alcohol 5 forned to the gaseous phase.
dichlprotgnzene (includingi isomprs)li bromabenizene c dihsomobefzene t(imcluding
a distillation colum having nmultiple stages in which
isoness) wirtkeonaghthaleoe ebioradnaphthadene fnitlolserizehat oromitrosaghthalene;
or nore, and any nultistage distillation colum may be
polyeydicthyavockebion comlploands soal ias udiplsersli, sgubstiitéd diphéfyl, diphenyl
Any multistage distillation colum can be used for the

methdntg, stefdeng, sdrithtagehe rorcdibenyyl plofudn@e(intliiding isomers); aliphatic
ordi narlly used as a nmultistage distillation columm,

hydrsaamons sath Wi stioRexand Clyeftpentzie, eptiobttahy @esetmmahexane

a bubble tray, a porous plate tray, a valve tray or

ket®AES tRichC HE I RRthy rétM¥I Eél@n@aéﬂ(%@efb‘bhéﬁ&é y@@t‘ér@%ﬁbﬁdas dibutyl
with various types of packing materials such as a

phmalé@@'&hékﬂgphtﬁalh%s%i I b@grxla?e %?:5% k!BQgC%hﬁ?Jléte, ethers and

addl’e, I'nterloc

Mg 0
‘““R%;‘ﬁ?% 3 %9 , e, 5L or ek Bl ﬁ%‘p?%%.é Mipxidgg such as
0 p t
mﬂ%@éﬂ?@@*@iﬂ"@& JiPhiliape ?ﬂso%ﬁfbﬂﬂ?i 3R tfHie, Eivens can be
S aI used abl at conbi nes a
“S{“Fé@ﬂgé’ W%ﬂ’wcﬁ feﬁcﬁaﬁ%ﬂuﬂ ¥W‘€' ‘a packi ng
m"&ﬁ erial. The reaction vessel is preferably provided
h a 20 line for supplying a m xture containing the
ca‘Fbﬁg c acid ester and the aromati ¢ h{( r ox (;o yound,
a PP hasikrenpgvigusiy geseripade slitoygitne aﬂiﬁ%@rff ion reaction in
cont ai ni ng al.cohol formed by the transesterification
the, peasenbem gni inuolves: apxexchanpagbetweerean| estar @roup of the
containing the aryl carbamate and aronmati c hydroxy
carbamitoaeid estel and an raryioxy groupadetived tfram gtheeatamatic hydroxy
phase conmponent containing the alcohol is preferably
compound feduitingt inothet Fartnadibh csfstheheorgespondingpans earbamate and an
conponent in the reaction vessel to be extracted, and
alcolmd, thentearisesterification rewgtivhds ahexgilibrigm ceaction.ai Thueg in order to
the aryl carbamate 115 and the aromatic hydroxy
efficionthoprdduce [the t agtl cairbamateetbyr s Virdmtearfichti®d aeaction, it is
bel ow. [0174] A line for supplying inert gas and / or

prefdrablectol reRidvestk (R 68udts 3bnk fise reyRionPRistdrAn SinckhiRe compound
reaction vessel may be separately attached, and in the

haviriPfhel IBReSt Hdfhdl bBlihg p'élrﬁ‘?ﬁ‘ f@a@ﬁor‘i Qﬁ%&ﬁf e alcdhol formed by

carbamate and the aromati c y roxy conpound contal ns

the%FHr%@gfe‘?ﬁﬁtﬂfnbﬂJHcﬁo ffhgrﬁﬁél%! i %r&fe??ol?ﬁ%m%e@tﬁqﬂ?w Teaction

for recirculating a apor ron o m Xed

systegrllﬁg%[rﬁgﬂw%‘g'&f&h‘é% ity SbhGaligh e, 10 the case of

ove- nen |one Sol vent, the inert
[01§ﬂ| vent may be in the form of a gas and / or a liquid.

In addition, the transesterification reaction is preferably carried out by a
continuous method to allow the transesterification reaction to proceed efficiently.

Namely, a method is preferably used in which the carbamic acid ester and the
113
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10[ 0175] The gaseous conponent contai ni ng al cohol
extracted fromthe reaction vessel may be purified
usi ng a known nethod such as a distillation colum,
and the azeotropic and / or acconpanying aromatic
hydr oxy conmpound and the |ike may be recycl ed.
aremalie Redroxy spmpavnd ate sugdied egntinuusht tOrféerfagmtm vasgetto carry
to each line in 15consideration of clogging and the
out theetrangestgification reaptienathgl algehal femmed 5 enegved ffom the reaction
produced by the transesterification reaction is an
vessst|in dhe Jarmataf a gasecus icothpopentyandf at ieactian lfiquidngpntaining the
formulas (32) to (34): [0177] (33) 116 (34)
formed aryl carbamate and the aromatic hydroxy compound is continuously removed
from the bottom of the reaction vessel. In the case of carrying out the
transesterification reaction according to this method, in addition to promoting the
transesterification reaction, there is also the unexpected effect of being able fo
improve the final yield of isocyanate by inhibiting side reactions as previously
described.
[0172]

Although known materials may be used for the reaction vessel and lines used
to carry out the transesterification reaction provided they do not have a detrimental
effect on the starting substances or reactants, SUS304, SUS316 or SUS316L and the
like can be used preferably since they are inexpensive. There are no particular
limitations on the type of reaction vessel, and a known tank-type or a column-type
reaction vessel can be used. A reaction vessel is preferably used that is provided
with lines for extracting a low beiling point reaction mixture containing alcohol formed
in the transesterification reaction from the reaction vessel in the form of a gaseous
component, and for extracting a mixed liquid containing the produced aryl carbamate
and aromatic hydroxy compound from the lower portion of the reaction vessel in the
form of a liquid. Various known methods are used for such a reaction vessel,
examples of which may include types using reaction vessels containing a stirring tank,
a multistage stirring tank, a distillation column, a multistage distillation column, a
multitubular reactor, a continuous multistage distillation column, a packed column, a

thin film evaporator, a reactor provided with a support inside, a forced circulation

reactor, a falling film evaporator, a falling drop evaporator, a trickle flow reactor or a
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[0178] (wherein ring B represents a structure
containing at |east one structure selected fromthe
group consisting of a benzene ring, naphthal ene ring
and anthracene ring, the 5 structure may have a
substi tuent, R21 represents a group other than a
bubible roafLemm, armimtypesauding reoatfbirationki thoreof.c Metholds grsing a thin film
having 1 to 20 carbon atons, an aliphatic al koxy group
evdparatod of 4 @oRPniear Reaetort ares prefevabley frogr thep viempoigt 6f efficiently
O carbon atons, an aryloxy group having 6 to 20
shiffingPie GAMBriuANtAtAé Kprodaseusideawitile & thudtlrec dvaving a large
atonms or an aral kyl oxy 10 group having 7 to 20 carbon

ga@ﬁqolﬂ& conbiftt 2PEY 9 Prefarsble I8¢ Bhitighablatodiapitly Ha@sfe?the alcohol
fromthe group consisting of carbon, oxygen and

j %ﬁeﬁ R22 represents an aliphatic
for@Fﬂ;t/‘? group Eg\?f‘%ggl to 20 carbon atoms, an aliphatic
[01% oxy group having 1 to 20 carbon atons, an aryl

group having 6 to 20 carbon atons, an aryl oxy group

Rg%:rﬁgltiglabg cﬁ%nill‘éﬁ&? Wb Teferd o & %ﬁ%ﬁi}t/:ﬁé%&g?\a%ving multiple

fbon atons or an ar

s 00 e B P B3 e oo
ol oS ST BTk B s
ot T R B 5350 5 Shio oo

(wherein R21 represents a _group other than a hydrogen )

proyidgehii 18 erdingriv usechas & Mutistage distilatiog, eRlymAa e ?@P%Stfaf which
20 carbon atons, an aliphatic al koxy group having 1 to

mayp inclugdenisay eelums types using agiubble taxiarpreus plaje trayrawalve tray or
atonms, an aryl oxy group having 6 to 20 carbon atons,

a caunteraiument traypgmdhpackey Totupredypes pasked omith oarigus types of
aral kyl oxy group having 7 to 20 carbon atons, the

packingviaatgrialspsuchcast snraschig dmg, & lessisgIringt @ pokoring,enBetieaddle, an
group consi sting of carbon, oxygen and nitrogen atons,

intetiogk saddleca Oixaf paking, B2McMERdn padkiRg SHeliphekea Guirdrpacking or
represents an aliphatic alkyl group having 1 to 20

MelleddRON Anly PEicked TofimPRahibe asédprovidetlitheneolumd i$ paeked with a
carbon atons, an aryl group having 6 to 20 carbon

knoWrPPEckirgy nititeriddas dEseHBed abbRe. SMbfeoter, GREARBInAtiONtray-packed
an aral Kyl group having 7 to 20 carbon atons or an

coldthit! it ¥ Yal€8 UdBdNEreFetabl that combines a tray portion with a portion

packed with a packing material. The reaction vessel is preferably provided with a
line for supplying a mixture containing the carbamic acid ester and the aromatic
hydroxy compound, a line for extracting a gaseous phase component containing
alcohol formed by the transesterification reaction, and a line for extracting a mixed
ligquid containing the aryl carbamate and aromatic hydroxy compound, and the line for
extracting the gaseous phase component containing the alcohol is preferably at a
location that allows the gaseous phase component in the reaction vessel to be

extracted, and the line for extracting the mixed liquid containing the aryl carbamate
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15 to 20 carbon atons, the above groups containing an
atom sel ected fromthe group consisting of carbon
oxygen and nitrogen atons, or a hydrogen atom. [0182]
Exanpl es of aryl carbamates represented by fornmul a
(35) may include

andVtHe afdpraRida iy redSipaftiulhiysiréferaily lquatet/thpes below.
r, 118 N, N’- hexane iyl -bis-carbamc

[01P;l n hexanedi yl - bi s-carbam c 5
hexanedi yl - bi s-carbam c

N LineSROR SGSpHYIng Hhert §§%@For liquid inert solvent from the lower portion
ﬁ exane ﬂngb?s ar bam c q|s(2 propyl phenyl ) est er P

of ﬁie g‘r? %leﬁébjﬁ% )%%g)aﬂﬁél éita_%géd PSR ¥ hiRechde) hetrAiked liquid

estel acl

co@@ﬁ'&?%ﬁiet %ln%gg %I) %}ﬁ’ phe né\l? @E(’est er %”(?t} b’g’ ?glg‘?rggis‘& contains

unreacte car Qr%cnjc gmd %slser,céafnp@ma“y be attached for recirculating all or a portion

of the mixed liquid to the reaction vessel. Furthermore, in the case of using the
above-mentioned inert solvent, the inert solvent may be in the form of a gas and / or
a liquid.

[0175]

The gaseous component containing alcoho! extracted from the reaction vessel
may be purified using a known method such as a distillation column, and the
azeotropic and / or accompanying aromatic hydroxy compound and the like may be
recycled. Equipment for warming, cooling or heating may be added to each line in
consideration of clogging and the like.

[0176]
The aryl carbarﬁate preferably produced by the transesterification reaction is an

aryl carbamate represented by any of the following formulas (32) to (34):

RZ‘I
N
R (32)

H R% (33)

[0177]

I
(2
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10 N, N - hexanedi yl - bi s-carbam c

N, N - hexanedi yl - bi s-carbam ¢

N, N - hexanedi yl - bi s- car bam c

N, N - hexanedi yl - bi s- car bam c

N, N - hexanedi yl - bi s-carbam c acid

. —4 d!gytylphenyl)ester (including isoners), acid

b!SCZéL _ﬁanylphenyl)ester (including isoners), acid

bi s{2,4- di he®yl phenyl )ester (including isoners), acid
: ,

bi s( 24 penyl ) et e ncl udi ng i soners), acid
bi s(2, #'di cu phenyl yest @ cl uding isoners),
aci dbi s( 2, 6-di A€ en) er,
15N, N - hexanedi ylI - bi{‘?—h?:%r baly ¢ aci d (34)
bis(2h6-dieghy:pgenyl)ester (including isoners),
- hexanedi yl - bi s-carbam c aci d
[oﬁeir( ;

2, 6-di propyl phenyl')ester (including isoners),

N, N - hexanedi yl - bi s- bam i dbi -tri
thmgrgtggg:@ps,istingyof a ben%gﬁe ?{Rg? %%blqmafe%%’ r3m96 a%'aﬁlt]r%ﬁg?ing, the

N, N - hexanedi yl - bi s- car bam caci dbi s(2, 4, 6-triethyl phen
stryttues may, have epsiituanéxanedi yl - bi s- carbani ¢ aci d

bi S|:Sh22' 4,6-tripropyl phenyl ) est er!c&i ncluding is mers%. . .

| n R{depresentsex grgup:other tha@ hydrpgem iy 'Péb?c?!gbﬁ ep aliphatic

by formula (36) include
alkyl group having 1 to 20 carbon atoms, an aliphatic alkoxy group having 1 to 20

carbon atoms, an aryl group having 6 to 20 carbon atoms, an aryloxy group having 6
to 20 carbon atoms, an aralkyl group having 7 to 20 carbon atoms or an aralkyloxy
group having 7 to 20 carbon atoms, the above groups containing an atom selected
from the group consisting of carbon, oxygen and nitrogen atoms, and

R% represents an aliphatic alkyl group having 1 to 20 carbon atoms, an
aliphatic alkoxy group having 1 to 20 carbon atoms, an aryl group having 6 to 20
carbon atoms, an aryloxy group having 6 to 20 carbon atoms, an aralkyl group
having 7 to 20 carbon atoms or an aralkyloxy group having 7 to 20 carbon atoms, the
above groups containing an atom selected from the group consisting of carbon,
oxygen and nitrogen atoms).
[0179]

Among these, a more preferably produced aryl carbamate is an aryl carbamate
represented by any of the following formulas (35) to (37):
[0180]
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bi s(2-et hyl phenyl) -4, 4" - met hyl ene-di cycl ohexyl

bi s(2- propyl phenyl) -4, 4" - net hyl ene- di cycl ohexyl

bi s(2- butyl phenyl) -4, 4' - net hyl ene-di cycl ohexyl

25bi s(2- pentyl phenyl) -4, 4' - net hyl ene-di cycl ohexyl

bi s(2- hexyl phenyl) -4, 4" - et hyl ene- di cygkohexyl
carbamate, isoners), isoners), |soq$gs) i Soners),
119 b|s(2gheptylpnenyl) 4, 4' nethy l‘cyclohexyl

car banafze (i ng_udin %/ysxgﬁgﬁ)f\
bi s( 2- oct eﬁ‘fy 4" et iyl effe- chy olf€xy!|

car ban dlng i soners),

bi s(2- cunykghenyl) 4, 4" - met hyl ene- d|cyclohexyl (35)
car bamat e,
bi s(2, 4- dlwthy phenyl) -4, 4' nethyl pe- |cy ohexyl
carbamﬂ:|\ '4ﬂ@|ng SETTRFS p&f Q

bi s(2, 4- o@ py m 4, t e cycl ohexyl
car bane¥® (lnertﬁﬂhg |soners) N~ © R

bi s(2, 4- di Bfft yl phenyl ) - 4, 4' nethylene ﬁlcycloheg@)
carban@t e (including |soners)

bi s(2, 4-di hep
carbamate (i ncl udi
10bi s( 2, 4-di octyl phenyl ) -r# 4' nethylene di cycl ohexy{37)
carbamate (including isoners),

[0181]s( 2, 4- di cunyl phenyl ) - 4, 4' - et hyl ene- di cycl ohexyl
car banat e,

(wherejn R25 refirasenty lapgrony iofther than adwdyogansatemine farexgfan aliphatic
carbamate (including isoners),

alkyigs¢ap Gavingt hyd @0ecarbdn 4tams nan ajiphatic dikoyy botupchaving 1 to 20
carbamate (including isoners),

carlbors &Rinds, dinpargbgrionp dvaying 61 1ol 20 catbon atomsganyarylokegsdup having 6
carbamate (including isonmers), 15

to 20 &drBod .orns| ok tafatkyhgoup hading' 7 teR0ydatben dtargs oo laexaralkyloxy

car bamate (including Isoners),

grotip %%n@ P td poaidridm aeins,) thé. a%ové?rbe@ Renkdirfiyg bahstum selected

carbamate (including isoners)

from i gvoﬁ{)g:dnﬁisﬂﬁggl ERIBBRY brygbn‘ard Wirbyés BRmi, @nal ohexy!

carb I ncl ng | soners). Mbreover, exanples of

i néﬁéu dﬁg‘ﬁ”,aﬁw, &4 LRE'FES We%%nﬁ@énﬁﬂéﬂr‘é?er{t@%}n dfipatic alkyl group

vt o S RVERBES S B 0 SRR 2446,
o S GRS B FERRETNSRE B 0 O o
atoriﬂ'a(” & %%il@sﬁ FaRR %\?I?smsr%ﬂ CHEPPR SRR T 70 Srakuory MR fAving 7

%Q«Jpgg?qqx ﬁs glgt?\?e ggalu%s 020:1 m%gpheg%nx/ sSlectad from the group

ent yl phenoxy) car bonyl am no- nethyl) 3,5, 5-trinet
conﬁy}leg @P BR1BR0| OXRmenARdNIHegEN Atomss or @ IHiEegen alomi,
m1é£nclud|ng I somers),

Examples of aryl carbamates represented by formula (35) may include

N,N'-hexanediyl-bis-carbamic acid bis(2-ethylphenyl)esier,
118




10

15

20

25

120
34( 2- hexyl phenoxy) car bonyl am no-net hyl )-3, 5, 5-tri net hy
| cycl ohexyl carbam c acid (2-hexyl phenyl)ester
(including isoners),
3- ((2-heptyl phenoxy) car bonyl am no-net hyl )-3,5,5-tri net
N, NiyHeopoediiebigicadzarbieni acidic bis(2-prdpyiphenyhestet ) Gaclading isomers),
(including isoners), 5
N, 4HexanetiyHpibaadgmicar dcidy | mis@rntyiphémiester5, Gadiudingt hiyomers),
| cycl ohexyl carbam c acid (2-octyl phenyl)ester
N,N'iHexatddipbbiscareamic, acid bls(2-pentylphenxl)ester (including isomers),
3- ((2-cunyl phenoxy) car bonyl anni no- net -3,5,5-trinet

N, N3HeScafe @it caskhiRM &l@mbiis(éihe‘)‘(yﬁhéﬁ'y‘l)%ﬂér) e@hictiding isomers),

(including isoners),

N I@‘i‘(e%aﬂe&#?l%@%b?&@ﬁi@xyééiér baselHRIpRerBleBiEr) - Ghchuding ' li8dmers),

et hyl cycl ohexyl carbam c

h I t
N ﬂsg‘(%‘%hﬂéﬁylgl?'gggf%%oiwcé?zo%ﬁ; am no- met hy? 3;(2

N NTEH(%%Q %9(}9 ropyq pﬁenyl ) est er?I ncl udi ng bis(2,4-diethylphenylester,
é’dtgl tf’é?r?%oéé‘ 21 %&&"Mp%ﬁ&efﬁ%‘i)@ﬂe} (?hcﬁ.ld?né léomers),

" @1@8&%“ SRS B 4GB hubyer (ootang framers).

.cl.ahex

eef Ee%ylot?'ﬁé’ﬁ?llﬁ“ﬂ)'ﬁeﬂ?#)l@%@e‘f'ﬂiﬂ?@mwneﬂer (including isomers),
N @@&504 R SAHETaE, agh  BSes Qﬂaﬂwfpﬁﬁw@#@ ((nnﬁﬁ!duw rﬁgomers)

(2, 4-di heptyl phenoxy) car bonyl anm no- net h){
911@@) thisréathamic acid bis(2,4-dioctylphenyl)ester (mcludlng |somers)

-cum;gphenyl)ester

N,N'-hexanediyl-bis-carbamic acid bis(2,4-dicumylphenyl)ester (including isomers),
N,N'-hexanediyl-bis-carbamic acid bis(2,6-dimethylphenyl)ester,
N,N'-hexanediyl-bis-carbamic acid bis(2,6-diethylphenyl)ester (including isomers),
N,N'-hexanediyl-bis-carbamic acid bis(2,6-dipropylphenyl)ester (including isomers),
N,N'-hexanediyl-bis-carbamic acid bis(2,4,6-trimethylphenyl)ester,
N,N-hexanediyl-bis-carbamic acid bis(2,3,6-trimethylphenyl)ester,
N,N'-hexanediyl-bis-carbamic acid bis(2,4,6-triethylphenylester, and
N,N'-hexanediyl-bis-carbamic acid bis(2,4,6-tripropylphenyl)ester (including isomers).
In addition, examples of alkyl carbamates represented by formula (36) include
bis(2-eihylphenyl)-4,4'-methylene-dicyclohexyl carbamate,
bis(2-propyiphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2-butyiphenyl)-4 4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2-pentyiphenyl)-4,4"-methylene-dicyclohexyl carbamate (including isomers),

bis(2-hexyiphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
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20aci d( 2, 4- di heptyl phenyDest er (i ncl udi ng

34(2, 4-di octyl phenoxy) car bonyl am no-nethyl )-3,5,5-trim

et hyl cycl ohexyl aci d(2, 4-di octyl phenyl)ester(including

34(2, 4-di cunyl phenoxy) car bonyl am no-net hyl )-3,5,5-trim

et hyl cycl ohegl acid(2, 4-di cunyl phenyl )ester, 25
bis@émepr?tpﬁensaLJM-m&méué@wya@ﬁékﬁm catbamiaky | )(indlulirly t lisgomers),

nmet hyl cycl ohexyl carbam c

is@Ce B 112¢arbamate  (including i ,
RN LT Shenond) oot Bonyiam o ety ) (374788,  fsomers)

oGS AR RARE Rt hend 0 1yl Prenyl) ! ctaramat
bist SR R Ed bt  rbamats o fngiudipa fsomers)
bisfzf,nli-ﬁg;f}g@flél@%r[@%%%@ﬁr{ﬁ%&a@h&@%g@ﬁﬁrﬂd?ﬁénﬂ‘s{ehwn);ruéin?; Rsomers),
bistZ- bR P A oo b, ipeludiBas gomers).
bis%g%ﬁ%@!}%ﬁ%ﬁ%@%@éﬁgﬁgﬁwl carbamate (including isomers),
b|sé|(.4-§g€éﬁglpg%éﬁ{5§Wquﬂgﬁéh{%ga%ggl 3@5%%]11”5% h%):lhging’ ?s_omers),
bis&?ti-ﬁih%b%yrlgi)hpén%y‘{,g'ﬁrgg ly?e%%Eciei{:yéléﬁe(:)cldecian aringt% i%ggu'ding isomers),
bis(2,4-dioctylphenyi)-4,4-methylene-dicyclohexyl carbamate (including isomers),
bis(2,4-dicumylphenyl)-4,4'-methylene-dicyclohexyl carbamate,
bis(2,6-dimethylphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2,6-diethylphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2,6-dipropylphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2,4,6-trimethylphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers),
bis(2,4,6-triethylphenyl)-4,4'-methylene-dicyclohexyl carbamate (including isomers)
and bis(2,4,6-tripropylphenyi)-4,4'-methylene-dicyclohexyl carbamate (including
isomers). Moreover, examples of alkyl carbamates represented by formula (37) may
include 3-{(2-ethylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl
carbamic acid (2-ethylphenyl)ester,
3-((2-propylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid
(2-propylphenyl)ester (including isomers),
3-((2-butylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid
(2-butylphenoxy)ester (including isomers),
3-((2-pentylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic acid

(2-pentylphenyl)ester (including . isomers),
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[0183] The aryl carbamate produced in the
transesterification reaction nay be subjected to the
subsequent thermal deconposition reaction while still
as a mxed liquid containing aryl carbamate and
aromati ¢ hydroxy conpound renoved fromthe 15 reaction

3-((tzmﬂpheﬁéxyl)aéibahyhmw-ﬁfétﬁi,!l)es,wtrmemwwmml tcarblmic acid

hermal deconposition reacti'on after purifying from

(2-r{eﬁglpﬁhﬁﬁ%§téﬂUi d. A known net@ildis be used to purifsgmers),

aryl” carbamate fromthe reaction |liquid, exanples

S i zati
(Z-%%W)égl%ge the ar y!y car _ba eaig?yt heypr esent omers),
PRy ooy SRR 43 st YRS, bamic aci

t hermal deconposition tenpergture.is low as is :

@- eIES®hown. I1n additi oni'[ntc[‘r'g"hq?yl carbamate of SOMers)
the present enfodi pent i s .un t edl xtremel.y . .

3-(@wdbiiphanoxycarkonylerberpetinlks & p-tamslivicys ety cabagie acid
as a reaction resulting in the formation of a urea .

(2-qysmiphenyPesier ousl y descri bed) BEUGINGN t enperat ures  SOMErs),
ésuc_h as 200C) at which the 122 therml decopposition .

3-((Radiethyiphegoxpicathenyamino-mathig . o fmetkwicyriceryyly ~ carbamic
whi ch side reactions are inhibited is unclear, as. was

acithr evi ousl y described, it is presuned that (§4-diethylphenylester,
substituent at the ortho position relative to the .

3-((2yiediproplylphenopy)saonylamigo-prethyy 85, S-tiimethylewelohexd, carbamic
thereby hindering the reaction between a different

acidar bam ¢ 42j4ddipropyiphenygiestene ur et harfiscluding. [ 0185] isomers),
Mor eover, al though the aromatic hydroxy conpound

3-((k g dtyiphenbgycabomlantinc-onathyl)-8i SHb-trirmeihyloyclobéxylhe - carbamic
aryl carbamate of the present enbodi nent is an

acidromati c hw_gyumwméa@r havi ng a @ndledinguent at t iswmers),
ortho position relative to a
3-((2,4-dipentylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl  carbamic
acid (2,4-dipentylphenyl)ester (including isomers),
3-((2,4-dihexylphenoxy)carbonylamino-methyl)-3,5,5-trimethyicyclohexyl  carbamic
acid (2,4-dihexyiphenyl)ester (including isomers),
3-((2,4-diheptylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl  carbamic
acid (2,4-diheptyiphenyl)ester (including isomers),
3-((2,4-dioctylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl carbamic
acid (2,4-dioctylphenyl)ester (including isomers),
3-{(2,4-dicumylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl  carbamic
acid (2,4-dicumylphenyl)ester,
3-((2,6-dimethylphenoxy)carbonylamino-methyl)-3,5,5-trimethylcyclohexyl  carbamic

acid (2,6-dimethylphenyl)ester,
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10 hydroxyl group, since the reaction rate between the

aromati ¢ hydroxy conpound and i socyanate is

surprisingly slow, nanely the reverse reaction rate in

the thermal deconposition reaction is surprisingly

| ow, when carrying out the thermal deconposition
3-{(2smaictinplsshoxpRatbotlylaainbanethel)-3 8)5+dmiethyldyelohexyint agarbamic

of being able to easily separate the aromati c hydroxy
acigonmpound and the isocyanate. 15[0186] (2B dicthydpiraniyl)ester,

derived fromcarbam c acid ester forned in the

- \ irhétegd gkt fohexglan carbami
3 (%@H%T@@S?‘gés?ﬁt&g)daf&ﬁ@%ﬁiﬁb rhéthgh-35,6 Hylcyslobe carbamic

e reu e al cohol used to produce the dialkyl

il n conpound. g ;% hestBr t e procqfwiidiig Produci ngsomers),
ac“?:ar boni c g‘?i’d gg?:ﬁr ég?)?t can be regsed asgthe )

@ PO I AR gt ggochogcatanic

(5-2) > The follow ng provides an e NakdetiVicKenvilester
% he aryl carbamate deconposition reactigzﬁ&’gf ﬁstegg’ﬂ{ v ’

5: 2D e de i [ . ;
@A BB RS HICTBR R ERA-PB Rty UGS carbamic
\Whi ch the correspongl I sqQcyan nd the aromatic
aci923  hydr oxy conpou?%ﬂgr'@e&l#ﬂ@%&ﬁ?%ﬁgt he aryl and
ar bamate. [0188 The reactiont erature is .
(G Brapop YRR R BORYABEN G a5 Yoyt carbamic
.although a high tenperature i.s preferable for
acig ﬁ%-ﬁ@a&%@ﬁ'ﬂ@ﬂygﬁ@ﬂ ncluding ISUNeiSE 5 si de reactions
as descri bed above nay be conversely caused by the
[0188)| carbamate and / or the reaction product in the
formof the isocyanate, the reaction tenperature is
pr Eher aityl ycarbamiale tpreducedgdn othef itrensqge%@t@ao@aqﬂon may be
known cool i ng apparatus or heating apparatus nay be )
subjected |tb ¢He isubsbguerd dbeintal desopyiositionntgiagtion whdle still as a mixed
constant reaction tenperature. In addition, although
liquidicghiadning aoyl diarigarhatetdrel anppesticdiydtexyc comppounts rersevid from the
and reaction tenperature, the reaction pressure may be

reagtiiec e d dir R Ul BarbarmEé IS she esubjected to the thermal
i ncreased pressure, and the reaction is generally

de&ﬁ‘ﬁ;ﬁdﬁﬁbrpkéac%n Aftef PEEMIRY fbihihe ﬁ\h@dflﬁru;ﬁ:ﬁ_ A& khewmnaéthod can
to 1l x 106 Pa. There are no particular limtations on

ve LB NP RIS TRGR 1 Rl O 5Pl phich may
incliRE remdVaf of 1RO aforhEBE HYdfbky! ©mpound by distillation, washing with a
solvent and purification of the aryl carbamate by crystailization.

[0184]

Since the aryl carbamate of the present embodiment is a carbamic acid ester
composed of an aromatic hydroxy compound and an isocyanate, the thermal
decomposition temperature is low as is generally known. In addition, the aryl
carbamate of the present embodiment is unexpectedly extremely resistant to the

occurrence of side reactions (such as a reaction resulting in the formation of a urea

bond as previously described) at high temperatures (such as 200°C) at which the
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15 50 hours and nore preferably fromO0.1 to 30 hours.
A catal yst can be used in the present enbodi nent, and
the catalyst is used at 0.01 to 30% by wei ght and
preferably at 0.5 to 20% by wei ght based on the wei ght
of the aryl carbamate. For exanple, organic netal

thefRAIRY&SINTpoiidh AsactibR ¥ Yardddod, | Ahaligh the akeareinisat dy which

or stannous octoate, or am nes such as

side ’ré%&io"f‘lé aé?ie%ﬁibﬁé@ i€ uRLIRSE HCwad Prévib@sly WesHasid i Represumed
or triethy table f I

am ne are sul or use as catal ysts,

that'd iSLIBStﬂ{I%ﬂr%t ‘fhéTE%t@rJt) g‘ggﬁi&l\ ¥§IE?/E?§6°&He ?@gfﬁg(g}’éﬁbhptsjtéﬁcally protects

di rraar a ead € or stannous te are

hS HoRh! i héntUSflamic acid
a ifyahé P, oSy Biderlig LU TREERBANRRR AicRent e
[n_t casg of .using a catalyst in the above-nenti oned
est?{,%qu&etlgpﬁﬁngaqn n reaction, the catal yst contai ned
ig the mxed liquid following the 25
[018Phnsesterification reaction may be used as a catal yst

in the thermal deconposition reaction or t al ys

poMoreRuT ksl (6 BirEn PyRERE SrapRoeC fproied by ThY thermal

thermal 124 deconposition reacsio I S carrigd ut ti
degamsftion reactipnreLdie @R carkagle, o e Pvenb ephdiment s an

not necessarily required in the present . enbodjnment, .

aromatioi halspey ForPOURGNAUNG & SHDSEUSRICA e Gt Resfioh felative o a
solvent for the 5 purpose of facilitatin? the reaction

hydsoxyd etious sincecthp|reaction sate batweep the aremeatie hxdiexy cempeund and
as hexane (including isoners), heptane (including

isotyemabe 9 , suvprisingly (slow) ndmely iteemevelse feactior rate in the thermal
(i ncluding isoners) or decane (including isoners);

deconaposition hedttiorar lsonsurprisingly k yow,s ullsen t caregingr owht the  thermal
hydr ocar bons such as benzene, toluene, xylene

deddrmsdsitiinn@atBemnen He asi barbahmite,ghere idithe agvanigge of being able to
benzene 10 (including isoners), dibutyl benzene

eadilysebHFitd thd SRR hyaroxyedipsUreiand thedsedyanateompounds
substituted with a halogen or nitro group such as

[o1ggLorobenzene, di chl orobenzene (including isoners),
bronnobenzene, di bronobenzene (including isoners),
ch i | edfovementioned
18 A eae ol DAL ok S8 R Caspetmertor

i ! ¢ . .
traﬁsggcﬁf%rﬁg:’a%tn e&%ﬁ |lr>]r)|/ s éig%%:h Y RlisBPAE T alc&PB{‘EFé(ude rt}%fbroduce the

racene or di benz

ooy 545 )y P GOt ot
cory LS S RS T oA M oS8R from ar

di hexyl phthalate,%gioctyl pht hal ate or benzyl butyl
amifig $RIMAWNd, B0eBPLanRt HI83h| oet her s such as di phenyl
et her or di phenyl sulfide; and sul foxi des such as
[018@Hi net hyl sul f oxi de or di phenyl sul f oxi de; and,
silicone oil. These solvents can be used al one or two
or <Btepe(St3)pes can be used as a mixture. [0190] As was
previ ously described, although the thermnal .
deTberfolidwingnprovidesi am explanatioprafsihet aphisethareaie decomposition
reacti on by which the correspondi ng i socyanate and the
reaction of step (5-2).

The decomposition reaction of the present embodiment is a thermal

decomposition reaction by which the corresponding isocyanate and the aromatic
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25 aromati c hydroxy conmpound are forned fromthe aryl
carbamate, the thernmal deconposition reaction is an
equilibriumreaction. Thus, in order to efficiently
obtain 125 isocyanate in this thermal deconposition
reaction, it is preferable to renove at |east one of

n‘?ﬂéiﬁ]ﬁas f | i el tion reaction in
hyd@‘%@ ‘g{)rm 0 ?'EJ#‘E%@Q@?E% the aromati c hydroxy

[01§ npound fromthe thernmal deconposition reaction
Systemin the formof a gaseous conponent by a nethod

o Dk FSact] dp et s pe el Lith{edngen? Rk 100 sooc,
and ARG iR hee i i plsrorafi oF MchEly B ebioh fate, since
siorearens aeietsio Bhds i bR 58BN B3P iyt carbamate
andCpathe feactien PrCLIT thesfoeBrahe Ry ahatB” HEbteslibh 1difperature

The aryl carbamate is also susceptible to the .
is piciemienGBIT thesranger Ao JR0 R ZARsCer AIPWILEIRINg PRARLRIUS or

case of being held at a high tenperature L roa.l Oﬂg t
heafingi apparatusi mey be insdallgd inothe AerRANoNoESSe g@.’@"‘? A constan
carbamc acid ester. In addition, the above-nentioned
reastiore tepperatures rrmyadﬂitionb@lmﬁume'@rwygtﬁ%cqfélaeykﬂwég% types of
formed by 15 the thermal deconposition reaction. Thus,
corpauridsmrisddr and) selaiction t lempergiure athea reaetiom Pregmire may be a
i socyanate are held at a high tenperature is L
deqreséet pllsyues aTionmal prespoesorareinceraset ipsessuse nand the reaction is
deconposition reaction is preferably carried out by a

gerfétally Baped o bhadredsure within thesrange o trone2@ s 1b01@ Pa.  There
nmet hod in which the aryl carbamate is continuously

areS HE Bdrfislitaolim Rionaash ithe resstiml tiweeresiiiéndes timebinetiieedase of a
to a thermal 20 deconposition reaction, and at | east

corinuBEs rﬁdéiﬁoé)%rl?i@ edg%f%%@‘fﬂirﬁ 0900 1200TT heurBystefstsibly from 0.01 to

conpound 1S renov m the reaction vessel in the

50 'HOL 96? %&e;&g@atﬂg;@gw fo B ¥2ks. Al A Batatljat kBAWR used in the

materirals m e us r the reaction vessel and

o A A bt BB EF 01 16T, by ot
pr %rflaﬁﬁfg?to@ﬁég 20?%%@3@%1@5%% N td GeldhP B HeSalyl chb@mate.  For
example, organic metal catalysts such as dibutyl tin dilaurate, lead octoate or
stannous octoate, or amines such as 14-diazabicyclo[2,2,2]octane,
triethylenediamine or triethylamine are suitable for use as catalysts, while organic
metal catalysts such as dibutyl tin dilaurate, lead octoate or stannous octoate are
particularly preferable. These compounds may be used alone or two or more types
may be used as a mixture. In the case of using a catalyst in the above;mentioned
transesterification reaction, the catalyst contained in the mixed liquid following the
transesterification reaction may be used as a catalyst in the thermal decomposition

reaction or catalyst may be freshly added to the aryl carbamate when the thermal
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hydr oxy conpound and i socyanate, 8US304, SU5316 or
SUS316L and the |ike can be used preferably since they
are i nexpensive. There are no particular limtations
on the type of reaction vessel, and a known tank-type
reacti on vessel or a colum-type reaction vessel can
deddtnpbsfion réastiscisicafriateomel is preferably used that 5
is provided with lines for extracting a | ow boiling
[0186f Nt nmixture containing at least either the
I socyanate or the aromatic hydroxy conpound forned in

t thtﬁ:{ng‘h"iﬂé R FRaLAidIP Sl ERGE NN nbtsyBatifaehaivad idthe present |
vessel In the formof a gaseous conponent, and for

emBS&E\‘Qn'i‘,gaasJﬁgﬁ%d iﬂérﬂ%é%ﬁ?%ﬁi b NRBeHNAS 3 r@sbtidhYsolvent for the
car bangt e and co s a

npoun not extracted in the form of

R T A
a5 S 52HBI DA WSl S Vg 8ers. octane
i SR e, [ 3benB, e 3 ROl Bt somery
arorg%%gg E’&grq%@%l nail%tjfﬁlwalrsitubﬁfi@&glpgérﬁr{ﬁalgil’ca%uiyﬁ@)g%ﬁ%o?\gn’such as

provided with a support inside, a rced circulatio
benzengt &lee@a,f&flwe]@lnplusimgwom%re&{‘ﬁrPer&er'si Pf'ﬁz?faP@pbenze"e
. evaporator, a trickle flow reactor or a bubbl %yi:q?l um .
(inclyding yiserserss, dipuivd hsnzane dinsluding dsamernsh Of JIRP ;garomatic
thin filmevaporator or a columar reactor are
comppaiinsisasubstituteth with ai balogent o mitrey Erauy $Usho @6 nehigrobenzene,
| ow boi ling point conponent fromthe reaction system .
dichibrdbenaese r {indluding hisomegs)a hramgbenzene.i dibramebgnzgee (including
area is preferable for rapidly transferring the |ow
isoerd)] chlopmriaphtheiens teomob@phthalene, nitratienzgpe @ ktronaphthalene;
phase. [0193] The reaction vessel is preferably ‘
polpéyelic tydrotaiioracompeuridy sechp pb Wiptenyh subsitutechdiphenyle diphenyl
a line for extracting a gaseous conponent containing

mefHankeasipheh}in einthraBend &t ydibehgyl abluche @cding dsdmers)x aliphatic
conmpound fornmed by the thermal deconposition 25

hydr6&4rbbAg sud ﬁsfbgbioﬁéxén%, &élopahtanad cicibbetane or @thyicyclohexane;

contal ni ng conmp unds not renoved as a gaseous

ketéﬁ%@r’ YAt aépﬂgtﬁ% ‘i}@ﬁ}l egbtBh¥ | olC 3ELRPRERond; Nestei@ubRras dibuty!

actin 7 "gaseous conponent containing at
prt AR A mriifatel BspRanale, BF LRAETBLAE pRALIREY ethers and
e R T e A s S
SRR B RSB 08 BB St S80Mite can e
use%aerwltokg %lr ?v{nla ¥>r ﬁ{o?é (teyrpaeglc?:/anl t?ecgéee aé Q%i%u?gl ow. [0194]
[0180]
As was previously described, although the thermal decomposition reaction of
the present embodiment is a reaction by which the corresponding isocyanate and the

aromatic hydroxy compound are formed from the aryl carbamate, the thermal

decomposition reaction is an equilibrium reaction. Thus, in order to efficiently obtain
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In addition, a line for supplying inert gas and / or
liquid inert solvent fromthe | ower portion of the
reacti on vessel may be separately attached, and a line
may al so be attached for recirculating all or a
portion of the m xed liquid containing unreacted 10

iso8yatiate & BEEeRmaN de6GPOLHic rettion ey prbfarabl waseme at least
conmponent to the reaction vessel. Equi prment for

ondedfnihed prédietd ™ Bis Rfafial Wetdmperitioad ashetion Acthd fortn of the
in consideration of clogging and the |iKke.

isoEYHHE T4RY the aforh8c HgaRxXP compaithd Renhligy Qhé‘fﬁfﬂlidﬁ&ﬁ}position

I'mert solvent, the inért Solvent nmay be in the formo

rea%igrﬁ{ﬁ@m iﬂrthé‘féc{hggli "‘g ?ﬁée%ﬂs%onent by BNRefioa!Sakh @s distillation.

OXy compoun I'n the therhal deconposition

WHeB S the [ijkol%gﬁré%}g er?Igf? Sﬁ’rﬁﬁ%ﬁ% ﬁk&r@%@@@tﬁb&uﬁﬁ’ ergi%ved as a gaseous

compound Ss tor producing the
L . ' . '
oot st ity SR iierd BEHEG0 she B rcSl{a Med, and for
d f.t 2 i fyi .
xRN SRl YRR HBRLA e Ut G AR romate
s SR S o BT bR BB pving e
reused or .only a portion thereof nmay be reused. [0196]
lowes ppEMa! hailing g%ﬁﬁ ‘Bt % fiﬂ@%é@‘y’%e&ij of an
exanpl e of a nodified process 25 for producing

[018dbcyanat e conbining the conposition of the present
enbodi ment, a step for produci ng} carboni c acid ester

antine meyl earpyoale isralse isHgcemible: i thenpeculiange i side reactions as

ester, a step for producing isocyanate using the ]
desoribpd bove i thendasehef baing dield atka dighotempeatature for a long period of

aromati ¢ hydroxy conpound obtained in each step.
timgQaltgughatd a riudi? fower degree than carbamic acid ester. In addition, the
above-mentioned side reactions may also be induced by the isocyanate formed by
the thermal decomposition reaction. Thus, the time during which the aryl carbamate
and the isocyanate are held at a high temperature is preferably as short as possible,
and the thermal decomposition reaction is preferably carried out by a continuous
method. A continuous method refers to a method in which the aryl carbamate is
continuously supplied to the reaction vessel where it is subjected to a thermal
decomposition reaction, and at least either the formed isocyanate or aromatic
hydroxy compound is removed from the reaction vessel in the form of a gaseous
component.
[0192]

Although known materials may be used for the reaction vessel and lines used

to carry out the thermal d_ecomposition reaction provided they do not have a

detrimental effect on the aryl carbamate or the products in the form of the aromatic
126




10

15

20

25

[0198] A mxture i s produced containing the
carbonic acid ester produced by goi ng through steps
(A) and (B) and the carbamic ester in step (1) using
am ne conpounds. The excess carbonic acid ester and
by- product al cohol contained in this mxture are 5
hydvsiei 8srhBeunid afldl $$ddyhAatey SUSITA! SUSB16 or SUSB16Bandthe like can
the presence of aromatic hydroxy conpound to obtain

be US&d promRHY sRicedhel ke HidgRALIVENDTHEE e A6 Partiovitdimitations
carbamc acid ester”and the aromati c hydroxy conpound.

on tHe ﬁ{g&oﬁf" rehStidre We8eel2Sardd & dne@nCkarikityp8ereaction vessel or a

regeneration step of the dialkyl tin conmpound of step

ol b sEEA1  B, Seften AU il e

. e L LIS tihe: Ik il 7

s RIPEERTAT b FEnEAERinla B BUBrELBRAF hidale Gontaing at feast

aproduction of isogyanate .nm j ;

oit R GspRAnA o7 B PRl Rulieg HrrhS forftedin the thermal
the c ositjion.to transesterif.catio '

deqsPiRARai rpeplt froBdfie FERctEn weergidh Hie Jol S Sassisddmponent,
| s produced by producing the aryl carbgnmate b

and s remoYIRg & MikeOdRBELF ARG NS Reted 20l Garkanls ng, pompounds
reaction_and 15 then subjecti r}?ﬁ]‘he aryl, cart{ mate to |

notzexirastarhin the BipbST 6 G §9E thn lowar prtian RS dedsiph vessel
conbi nes both. In the isocyanate production st e@ t?f@}i

Varigusdrewngmethosis are dised fer sighod seaciiopyesseh exampies &f pdyich may
and the aromatic hydroxy conpound are reused in the L

inchidel tyges usingcreaptiom vesssle centainiag asstisfing ftank, & muitjstags stirring
the step for producing the conposition containing the

tankaaistillation icolunsn,ca muitistage distiation colRoyad mattitubular reactor, a
conpound of step (3), respectively. They may al so be

cortinbpas nastistage distittatidgrceslinmn, atpacked columen,| a khin ifilm evaporator, a

addition to the steps descri bed above. [0199] The

reatfiPevidedwith & Rapporsasitic eabfoticatt circalaticreseactbrda falling film
above is a conposition suitable for transfer and

evapoPaRl S RillifP R evapdraidr, e irkkle fiow réadtsr 8ba bubble column, and

conposition enables reductions in yield of carbamc

typt@gi gséﬁ?:]ﬁr%ﬁﬁm erbBE" MAbtHbARLSIHG! & OhirR Tint Beagdré®r or a

Ited. In addition, the conposition can al so

colﬁﬁmjélg }eadﬂ&e%gyg'ﬁté;%ﬁ% rfﬁﬂ’t‘ltﬂ% gfég\g%iﬂt%%ﬁﬁﬁt r%mclgﬁﬁb a low boiling

I SoOCyanat e mposi tion"can be

o, 43347 s By, 06 TRl e s

contast % WPKlASable 5 LB YrahfRRiHARe 10 B3lig@bdikt component
formed to the gaseous phase.
[0193]

The reaction vessel is preferably provided with a line for supplying the aryl
carbamate, a line for extracting a gaseous component containing at least either the
isocyanate or the aromatic hydroxy compound formed by the thermal decomposition
reaction, and a line for extracting a mixed liquid containing compounds not removed

as a gaseous component and unreacted aryl carbamate, the line for extracting the
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5 EXAMPLES [ 0200] Al t hough the foll ow ng provides
a detail ed explanation of the present invention based
on exanpl es thereof, the scope of the present
invention is not limted by these exanpl es.
10<Anal yti cal Methods> [0201] 1) NMR Anal ysis

s il 4 o g sl ks oy

conﬁgchﬂ dﬂr%f%?é’tﬁg Igc od 0l B r?th%‘?'c?%wlihé\@h@em ebmfonent in

Ition of about 7 g of heavy

theclrgaf%&{ ‘Uegl:élg g%’ %ﬁl'égfté@ h?ﬁgprt e lin S@r éﬁpacﬁh UheOndéed liquid

I nternal orm o tetrarre hyl tin

o S St o
oo S BT, 207, 1,

01§%ch standard and quantitative anal yses were perforned
| the analysis sanple solutions based on the

| ooz e s rRbG Kert ke et IRl TRE FRFBAY from the

J Col Si |
Iowpaggg@pbgfﬁgg mef@ggglr{%g{r e sep-la;?écig{;( a%% hed, ancP &line may also

be attached for recirculating all or a portion of the mixed liquid containing unreacted
aryl carbamate and compounds not removed as a gaseous component to the
reaction vessel. Equipment for warming, cooling or heating may be added to each
line in consideration of clogging and the like. Furthermore, in the case of using the
above-mentioned inert solvent, the inert solvent may be in the form Qf a gas and/or a
ligprid.

[0195)

The aromatic hydroxy compound 6btained in the thermal decomposition
reaction can be reused as the aromatic hydroxy compound in step (3) in the process
for producing the composition of the present embodiment. When reusing the
aromatic hydroxy compound, the aromatic hydroxy compound may be reused after
purifying by a known method such as distillative purification. In addition, the entire
amount of the aromatic hydroxy compound obtained in the thermal decomposition
reaction may be reused or only a portion thereof may be reused.

[0196]

Table 1 is a table showing the process flow of an example of a modified process

for producing isocyanate combining the compaosition of the present embodiment, a

step for producing carbonic acid ester and the composition using the carbonic acid
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132 series Devel oping solvent: Mxed Iiquid of
hexane/t et rahydr of uran (80/20) (v/v) Sol vent flow
rate: 2 mL / mn Colum tenperature: 35C 5Detector:
RI1. (refractonmeter) (1) Liquid Chromatography

Anal ysi s Sanpl es About 0.1 g of sanple were

est\é'git %ﬁg‘éifgk llﬁ’?é\%(@% H{'/%S’gﬁg% h%/@g o@%u?gﬂéggﬁ?@a?ﬁd the reuse of
alcbﬁ%ﬁtﬁ{f erfa“o@%ﬂc p@@&@@.{;@gng ggfg,,l\% %&@’gﬁ“@% _St er nal

reagent, Wako 10Pure Chemi cal Industries, Ltd., Japan)
[01§§ﬁ mxing to uniformty to obtain solutions used as
Iliuid chr omat ogr aphy anal ysi s sanples. (2)
Q letati ve Anal ysi s Anal yses were perforned
for each standard and quantitative anal yses were
performed on the anal ysis sanple solutions based on
the resulting calibration curve. 15 3) Gas
Chr omat ogr aphy [ 0203] Apparatus: GC-2010, Shimadzu
Corp., Japan Colum: DB-1 colum, Agilent Technol ogi es
Corp., USA, length: 30 m inner diameter: 0.250 mm
filmthickness: 1.00 pm 20Col utm tenperature: Held at .
50C for 5 mnutes foll owed by increasing at the
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rate of 10CI mn to 200C, held at 200C for 5 m nutes
followed by increasing at the rate of 10C! mn to 300C
Detector: FID (1) Gas Chronat ography Anal ysis Sanpl es
25About 0.05 g of sanple were weighed foll owed by the
addition of about 1 g of acetone (dehydrated, Wako
Pure Chem cal Industries, Ltd.z Japan) and about 0.02
g of internal standard in theofofmof toluene
(dehydrated, Wako Pure Chenicaf@hdustries, Ltd.
Japan) and nmixing to uniforni t¥3p obtain sol utions
used as gas chronmat ography anady

per f or med
each standard and quantitati ve=ahpllyses were peg‘ of med
on the analysis sanple sol uti 085 ng
resulting calibrati queecurve.
(1-1): Production ofZ
10625 g (2.7 mol) off

¢

°

- n- but yl

Organic Chermicals CE&RILtd., Jabsa %—2.7
nmol ) of 3-nethyl-1- mE nol ( Kyr p&n)
were placed in a 5000 < | zsl-.
The flask was connec}e
Shi bata Co., Ltd., Jap}_ to whig ar ary
oi| bath oW oI SE i
7 Ok z0 =P
e —F1 SOE0 o0 . <z
OO0 QI x =m Z0
o< —»laonl—e F= —s =
Moo wsex Lt 20
EeS g S Q5
w=a Po00 £z a0
mn© Lo Obu) =0
o o o> onl E
<0 == o
© Sz o
o<
A wso -
=82 o)
o N=<a T
o
Oui o
2 3 g
mid % <
22| 8
o
o) =)
= i iy =8
o th i ok
a SE o a9
gB Ang ;-;gg 538
oL <55 205 20;
O lo<El—wo < —bia o<
= woo WO« pHEx
=X = S Fw
2=| |983] |82 |“¥3
L
55 @2 @ £; 1
< & s <
=) O O =]

STEP (D)
RECYCLING STEP

TABLE 1
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(OBH 24, WMasuda Corp., Japan) equipped with a

tenperature controller, a vacuum 15 punp (G 50A, U vac

Inc., Japan) and a vacuum controller (VC 10S, Ckano

Sei sakusho Co., Ltd.). The purge valve outlet of this

evaporator was connected to a line containing nitrogen
[01g§f flowi ng at nornmal pressure. After closing the

pur ge val ve of the evaporator to reduce pressure

i nﬁl{ﬂﬁ‘ﬂrgq??fg{’ﬁ%fd EoRaiifg the! Bhitenitacian@iiédproduced by going

gra w nitrogen to flowinto the system

thr@.g%péetrgé# (A Ay (8514 tp% ggﬁ{)aﬁt?iﬁ %%ge(r: ,iﬁr t?%g‘{'f‘l# uéiAf Bmine compounds.

_ ure-was ’set ask™was
[ e the. j P
The SERSLCbBub 2Ei byeb Bhd Kot RiHbatbl Zontatd n th mixure are
m nutes 1.n.dt .of hgrl .
s B3 bl RSIREE € 0L T R e i rapte oron
open I St tion .- methyl -1-b |y Qs .
corgis s e B N i B gl carmamic
aci%%ls&t;%taltg iw%g%ﬁ%@ﬁ?y@i%ﬁ%grﬁé %Lc?h'oplss' fSuddif as the
- e -1- but istill ith th
alcoha Dchersaoeraton slep of i sl spmepind o SR {omhie the
no | onger appeared, 134 the flask was taken ?ut f
carbpricaidid pafer is mrused agl thewdarkPRinaCKd) eRiRr sfsteB i)« Neteatihough
_vicinity of room_tenperature__(ZSC%, the flask was . .
isocysnate isprodicechusing ithayaempositien of igepreaeoteripediniesh ehtained in
gradual ly and the pressure inside the system was
stepef3) thed ptodiuatiom of Hissdyangtee siayr be carrigd @ubibyr agpethed in which

liquid were obtained in the flask. Based
isocyanate is produced by subjecting the composition to a transesterification reaction

as previously described, by a method in which isocyanate is produced by producing
the aryl carbamate by subjecting the composition to a transesterification reaction and
then subjecting the aryl carbamate to a thermal decomposition reaction, or by a
method that combines both. In the isocyanate production step, the alcohol derived
from the separated carbamic acid ester and the aromatic hydroxy compound are
reused in the dialkyl tin compound regeneration step of step (C) and the step for
producing the composition containing the carbamic acid ester and the aromatic
hydroxy compound of step (3), respectively. They may also be subjected to a
purification step and the like in addition to the steps described above.
[01989]

The composition of the present embodiment as described above is a
composition suitable for transfer and storage of carbamic acid ester, and this
composition enables reductions in yield of carbamic acid ester caused by thermal

denaturation and the like to be inhibited. In addition, the composition can also be
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5 on the results of 1198n-, 1H and 19C NWR anal yses,

1,1,3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)

di st annoxane was confirned to have been obtai ned at a
yield of 99% based on di-n-butyl tin oxide. The sane

procedure was then repeated 12 tines to obtai n a total

uséd irl odulfion of isocyanate, and isoc anate d with this compositi
1335rtetranbu 3{ Eglls Syrrethy 0? ls 5 composition

prodgced [ %sel:fg% %ﬁ%dﬁbﬁao%ﬁ%tﬁﬁgﬁgg@?% i ICe foam, paints,
F
adﬁgél{'%ssgr‘?d}‘g} r'g(ehhgér?@)f making, i e)zt?mely r1]r)r/|P%rtz{mtltndues)tﬂaily
di st annoxane produced in the manner descri bed above
was supplied at the rate of 4388 g / hr froma

E@@@g@r line 4 into a colum-type reaction vessel 102

with Metal Gauze CV Packing (Sul zer Chentech

[OéP?i Switzerl and) and having an inner 15 dianeter of
nm and effective | ength of 5040 mm and

anpl urJfled wth a distillation columm
10%&&@9'&&&"&1 f%ﬂ'“&t roMides & @e‘@f'eCi%B'Q"@“?" ﬁ{ the; prgsgnt invention
nsfer line 2. The liquid tenperature inside
$ en Paﬁmpﬁstberemzhmww af the! pregentdnverdionds nat lnalied by these
and a reboiler 112, and the pressure was adjusted to
exypBlgs 120 kPa-G with a pressure control valve. The
resi dence tinme in the reaction vessel was about 17 20
m fonaktica Methogs> 1- but anol contai ning water at the
rate of 15037 g / hr fromthe top of the reaction
[0204ksel via a transfer line 6, and 3-nethyl -1-butanol
at the rate of 825 g/ hr via feed line 1, were punped
1) t oONMR Anblyaisi on col umm 101 packed with Metal Gauze CV
Packi ng and provided with a reboiler 111 and a

e ol 0TI ek OS5, o

(1)COPieparatith 6f 'H-, '*C- and "'°Sn-NMR Analysis Samples

About 0.3 g of sample solution were weighed followed by the addition of about
0.7 g of heavy chloroform (99.8%, Aldrich Corp., USA) and about 0.05 g of internal
standard in the form of tetramethyl tin (guaranteed reagent, Wako Pure Chemical
Industries, Ltd., Japan) and mixing to uniformity to obtain solutions used as NMR
analysis samples.
(2) Quantitative Analysis

Analyses were performed for each standard and quantitative analyses were
performed on the analysis sample solutions based on the resulting calibration curve.
2) Liquid Chromatography
[0202]

Apparatus: LC-10AT system, Shimadzu Corp., Japan

Column: Silica-60 cofumn, Tosoh Corp., Japan, two columns connected in
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25 high concentration of water was condensed by
condenser 121 and recovered froma recovery |line 3.
Purified 3-nethyl-1-butanol was punped to col umm-type
reaction 135 vessel 102 via transfer line 2 | ocated
in the lower portion of distillation colum 101. An

al kyied 1 N al koxi de cat al yst conposition contai ni ng

di - n-but yl - bi s(3-net hyl butyl oxy) tin and

1, ﬂ)e@elépﬁmgtsroﬁidﬂt%%@ﬁ ]iﬁuiﬁ'&?'h%&§né?€ét%ﬁ&8#8fdﬂaﬁ¥8b120) (vhv)

di stannoxdne was obtained fromthe | ower portion 0

C DU B AR o8 MRS o at ue 103 (Kobel co
Eﬁ@b@hﬁ"{ﬂ‘%&iﬁgﬁ#ﬁy \’Nagagiag% i ?/: adof f ain?]f thi lni £ ?n
Dbt BALCBMBaRBEYT 0  Sndencer 193, & transrer

() o G ChicniBaRp R AnaRS s SamBRS  om t he | ower. port i on
b4 B B SR AL 0 o

adj usting ,the flow rate of
tetrgﬂ{rqlﬂtohﬂgg|(dq,’pyg(@teﬁe\/\%kpljmr9|CHmicgli Indysiges, Ltd., Japan) and about
1,1, 3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)
0.08) & (0§ imlesnak stansias du the Tomm @1 fbisghench ApiavarANiRed seagant, Wako
suggl led to the autoclave by a transfer line 9 at the
PureaChenticad Tadustries; rLid a dapankeapd srixingcto; wrjfammity He obtain solutions
autocl ave was mai ntained at 4 MPa-G - The tenperature
usaedas liguid chromatogiaphy analysisstanples.20C, t he resi dence
time was adjusted 15 to about 4 hours, and a reaction
(2) beQuentitativeeAnalysisn di oxi de and the al kyl tin al koxi de
catal yst conposition was carried out to obtain a
r eAnhlyses Weneliptriopnedi for R@achi stafdardtdnd lgubmlithtive analyses were
carbonate. This reaction |liquid was transferred to a
perffridostheadriafsid saikpitQolutions bakba BAMtRE rédulinglénlibration curve.
control valve to renove residual carbon dioxide, and
3) t hgas DHMatiigradile was recovered froma transfer line
11. 20 Subsequent’ly, the reaction liquid was
[OZP?(F\nsferred toathin filmdistillation apparatus 106
obel co Eco-Solutions Co., Ltd., Japan) set to about

gﬁéé@g SSER}[J'EO% Esl,hﬁ‘gd% i ]t. P%‘%ﬁ er line 12 and

I'Te adjusting t ate of

1, -, -n-butyl.- - i - | I . .
o ot A Bl e BehpBlotiR B Y8 R 20, dpner
cont ai ni n I.s(3- pet hyl,but vl arbonate. On the other
haﬂameﬁ?{ég-fgoé{)’é‘pgﬁéwweﬁéé‘i'Qﬁé‘"\has circulated to
colum-type reactign vessel 102 via. transfer |ine 13
ol Ermeraiure Heldrat 80°G Aoh 5 mirtes BIPWeH, byapgregsing at the
136 1,1,3, 3letra-n-butyl -1, 3-Dbj st(s-rreth | but yl ox;Q . )
di keteah #0%n Emin teBRYRC: 4wk at 20096 for Prpinutes faligwed by increasing
cont ai ni ng bi sés- met hyl butyl ) carbonate was supplied
t catghgiratei af 18PC dminde 3AB°QA07 packed with Metal Gauze
CY packi ng and equi pped with a reboiler 117 and a
cobetestosr FILP7 via a condenser 126 and a transfer line
14 at the rate of 959 g/ 5 hr foll owed by

(1) di Gas Khaomatogpaphyf Araysie® Satmpledbt ai n 99 wt %
bi s(3-met hyl butyl) carbonate froma recovery line 16
atAbdt 0.05 ¢ off serifle vérehweighiéa folioledabik the addition bbabouat 1 g of
catal yst conposition of a transfer line 13 was

acetonid jetwdRited, Mako PuléiChantlcdl Iadiddiesiiady Japan)i dndialsout 0.02 g
found to contain 13
1,1,3,3-tetra-n-butyl -1, 3-bi 5?3- met hyl but yl oxy)
di st annoxane but not contain
di - n-butyl - bi s(3-net hyl butyl oxy) tin. After carrying
out the 10above-nenti oned conti nuous operation for
about 240 hours, alkyl tin al koxide catal yst
conposition was extracted froman extraction line 16
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1,1,3,3-tetra-n-butyl -1, 3- bi s(3-net hyl but yl oxy)

di st annoxane produced according to the above process
was supplied froma feed line 17 at the rate of 18 g /
hr. Step (1-2): Production of

N, N - hexanedi yl - bi s-carbam ¢ Aci d Bi s(3-nethyl butyl)

of libtehsdiestahf2R0]in the folm3 6f Qoluén€ (BihydRfted, Wako Pure Chemical
bi s(3-met hyl butyl) carbonate obtained in step (1-1)

Incﬂl%@he%zCl.t@ Yabdnf aﬁB' thixtlg G iRMBHAYY 9 ©bliAdditions used as gas

drich Corp.,” U were placed in a5 L volunetric
chfd?hﬁtbﬁrdﬁﬁy%afﬂs @9§t' rrer was placed in the flask,
0 con

d a"Dinfoth 2 enser and three-way val ve were

(z)at tﬁfatﬁﬁ[ét&QA'i'B sld ask. After replacing the inside of

emw t ntrogen the flask was inmmersed in an

OI l ng%g £ héeﬁcWJon %thjgtagﬁgfba? hg % %t{’?hoxq%ses were
Peéfgﬁ"(%f’;@*?@e Soaies Epirbfl e’ @?e??p?%@e JeSYb bedation curve.

iLd,were suitably collect ed and subjected to 25 NWR
[E’%ﬁ'\'&ﬁ 3|] and the reaction was term nated at the point
z?:ﬁianet hyI ene di am ne was no | onger detected.
[0 resulting solution was housed in an acidic
sulfonjc acid ion exchange resin (Anberlyst-15,
spRtan dal): Preduation of Rists- r@;hylbuyﬂ)%rapua ed by
renovi ng the noisture and supplied to a colum warned
t 0688@ %3»7anoa>afedlﬂabutybbmm & (PrnkypaPraanic kdesterls fo., Lid,
nmet hoxide in the solution. 5As a result of analyzing
Japan) angl 2020a (83.7Imaliofi Senethyhd dytan yKuraney Sol.ktdo r-iapan) were
was found to contain 36.7% by wei ght of
plasedlin he5Q0etilwolinnetricapasarshaped ifldski sTiB flaskhwab wophicted to an
ester. Step (1-3): Preparation of. Conposition (0206j
evagbTaer (Bl-144, BhibhtaaCog dLtdn Spap) td vijictamdis2@dithegterf an oil bath
2,4-di-tert-anyl phenol (Tokyo Chem cal I|ndustry Co.

(0311:24 Manaiz) Comp. eJapars equippsl with aatdnqma&m@mtrouer a vacuum

sol ution. The solution was supplied to a nol ecul ar

puiips (GLE0R, | OIvaRPae. 2t JepanhBamPla vadbah® shtenet fME-10S, Okano
Technol ogy, Ltd. Japan) at the rate of 300 g / H and

Selsakudy Cb”g.td)?' Whé&[@@%luesom Bf frﬁ‘é'EVaﬂfbréfor @vas connected to a
tenperature of abou 30C and pressure of
line containing nitrogen gas flowing at normal pressure. After closmg the purge
valve of the evaporator to reduce pressure inside the system, the purge valve was
opened gradually to aliow nitrogen to flow into the system and refurn to normal
pressure. The oil bath temperature was set to about 145°C, the flask was immersed
in the oil bath and rotation of the evaporator was started. After heating for about 40
minutes in the presence of atmospheric pressure nitrogen with the purge valve of the

evaporator left open, distillation of 3-methyl-1-butanol containing water began. After

maintaining in this state for 7 hours, the'purge valve was closed, pressure inside the

system was gradually reduced, and excess 3-methyl-1-butanot was distilled with the

pressure inside the system at 74 to 35 kPa. After the fraction no longer appeared,
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15 0.13 kPa to obtain 1097 g of a distillate. As a
result of analyzing by gas chromat ography, the
distillate was determ ned to be a solution containing
69. 2% by wei ght of bis(3-nethyl butyl) carbonate and
29. 0% by wei ght of 3-methyl-1-butanol. In addition,

the VK \kﬁﬁet ' tcht'oﬁhé’Bnl bﬁm d%e?@lléwﬁ'@%brﬂa%h% fcba% the vicinity

was ana I'iquid chronat ography,

of g:lo?lts ‘té%ﬁ%n‘a%er@?*ﬁ aaé/‘ﬂéslg@}a %&Eguf& tﬂgrﬁllaﬁéih 2315 dlrge valve

exane I'S-carbam ¢ aci

waEI ﬂééné@;%&gaéﬁfﬁ/ le)nde%g re@Elgr ! I?ﬁsdé(%eihgsg st{eﬁn was r|e§umed to

-carb rn| C acCl

atniésf@gg@ﬁ%%uﬁ% dhm%ﬁ%@ﬁ@p fq@mr\gﬁlre‘ggtgtg%%@mmg flask. Based
npst 10 and Ut i ks ¢ oo F”pﬁeﬁ?, Yot 2‘@; 0 HNHRY!) analyses,
iti C
1, 1?@553@? B ﬁﬂgvlmfgmérﬁ%thm@ﬂ 5 st BBGNg: Was AafiEned to have
10
begy Rﬁtﬁ;‘/ia S@;@a@féﬁt eV‘;fngﬁeé]é éi?%&ﬁrﬂrbd'dlfpﬂtyb?"% Pg'dﬁ?et H_Wbﬁ?!'}ﬁ ?rocedure

ester was 22.6%Db ght. 138 {“E'xanpl e 2 b

wasst ethep- 1gpeatedhdy |dﬁn%ﬁ BPs ( gblain hyd bJPSﬂ) Q‘farﬂ AaPe g of
Bi s(3-net hyl butyl) carbonate was produced using the

1, 1saddethe-nHuiylsk 3-dis{g-raethybytyioxylrx gigiernoxanst ep (2-2):
Production of N, N -hexanediyl-bis-carbamc Acid
Bi Btsﬁs-nmthglbwt)ylcpmlaa wag0@yoduced| ki en coptinsgusi rpyoduction
31.3% by weight of N, N -hexanediyl-bis-carbamc acid

appbatissiike- timat showntiy IBIGe 4t e, 2\ 8- Tetraan-batyl-H)3-bia(3-methylbutyloxy)
out the sanme nmethod as step (1-2) of Exanple 1 with

distanaorane ptadusedfin the myardids Uesclided hbowd Wwasf supplied at the rate of
bi s(3- net hyl butyl) carbonate obtained in step (2-1),

43884 1 Gr 2o @ tlahstering)4 Pito BRONIMA Ny BaCHbRVESSS! 1@2packed with
using 20.3 g of sodi um et hoxi de (25% net hanol
Mef?|GEURCY FAdind fSdXer EheritsdH PR OSwiRsmReel) '@nBMaving an inner
diameter of 151 mm and effective length of 5040 mm, and 3-methyl-1-butanot! purified
with a distillation column 101 was supplied at the rate of 14953 g / hy from a transfer
line 2. The liquid temperature inside reaction vessel 102 was controlled to 160°C by
a heater and a reboiler 112, and the pressure was adjusted to about 120 kPa-G with
a pressure conirol valve. The residence time in the reaction vessel was about 17
minutes. 3-methyl-1-butanol containing water at the rate of 15037 g / hr from the top
of the reaction vessel via a transfer line 6, and 3-methyl-1-butanol at the rate of 825 g
/ hr via feed line 1, were pumped to distillation column 101 packed with Metal Gauze
CY Packing and provided with a reboiler 111 and a condenser 121 to carry out
distillative purification. In the top of distillation column 101, a fraction containing a

high concentration of water was condensed by condenser 121 and recovered from a

recovery line 3. Purified 3-methyl-1-butanol was pumped to column-type reaction
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15 [0209] 1097 g of a distillate were obtained by
carrying out the sane nethod as step (1-3) of Exanple
1 with the exception of using the solution obtained in
step (2-2) and 3560 g of 2-phenyl phenol (Tokyo

Chem cal Industry Co., Ltd., Japan) instead of

e U =Y oN | . . | i
vobod g T e o AL AU kgl 101
a_sol Ut ; 4 96 b WAL i -bis(3-
AR, oBERFR e el e ort BT s mvibutyiony)
. 3-net hyl.:J1- Qut I L.t r f .
tin gl o - B sd§ox, iifioRne, was obtained
residue in the flask f ound t i % .
o srlowet PRI ol SR, BRESor Fasil 165 s pbiBd to a tin fim
. bi s(3-nmet hyl but yl ster, and t.he vield,of . .
distliRfon appatalya. A0S KebBloo Era Solylipds Fog (40 lamamae 7 transter fine
ester_ 25 based on hexanethyl ene diap ne, was. 97% Thi s
5. < GBI Rtk UtGURHES ARUIRH o AT ISP ARRRERS 103 and
rati o of N, N -hexanediyl -bis-carbam c acid .
retyrnedatonealuntlyes reaction vassel102 Nid 2 GoRERNSgSHENLIa tagsfer line 8
1:9.9. This conposition was a liquid at 130C, and
and traesferdingdai Thaglied tin alkoxigedxatalystnompagitionavapeymesd from the
for 10 days, the concentration of )
lowgripbriiarcofrtbini filin- distillation bpparatusc 108 viae Bansfenlinentient jsupplied to
ester was 16.9% by weight. 5 [ Exanpl e 3]
an autoclave 104 while adjusting the flow rate of di-n-butyl-bis(3-methylbutyloxy) tin
and 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane to about 5130 g / hr.
Carbon dioxide was supplied to the autoclave by a transfer line 9 at the rate of 973 ¢
!/ hr, and the pressure inside the autoclave was maintained at 4 MPa-G. The
temperature inside the autoclave was set to 120°C, the residence time was adjusted
to about 4 hours, and a reaction between the carbon dioxide and the alky! tin
alkoxide catalyst composition was carried out to obtain a reaction liquid containing
bis(3-methylbutyl) carbonate. This reaction liquid was transferred to a
decarbonization tank 105 via a transfer line 10 and a control valve to remove residual
carbon dioxide, and the carbon dioxide was recovered from a tfransfer line 11.
Subsequently, the reaction liquid was transferred to a thin film distillation apparatus
106 (Kobelco Eco-Solutions Co., Ltd., Japan) set to about 142°C and about 0.5 kPa
via a transfer line 12 and supplied while adjusting the flow rate of
1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane to about 4388 g / hr to
obtain a fraction containing bis(3-methylbutyl) carbonate. On the other hand, the

evaporation residue was circulated to column-type reaction vessel 102 via transfer

line 13 and transfer line 4 while adjusting the flow rate of
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[0210] Step (3-1): Production of Bis(3-nethylbutyl)
Car bonat e Bi s(3-net hyl butyl) carbonate was
produced using the same nethod as Step (1-1) of |
Exanpl e 1. 10Step (3-2): Production of

N, N - hexanedlsyl -bi s-carbam c Acid Bi s(3-nethyl butyl3)
1,1,3 Bstetrp--batyt] . 3-bis(3 m@bw@utheowﬁtﬂnﬂoafgngstmapeyt 4388 g / hr.

wei ght of N, N - hexanedi yl - bi s-carbam ¢ aci d

The asi{®+ netntajdibythis(3-mstiedbuty ecrbanatedway suppligdntp eudistillation
the sane nethod as step (1-2) 15 of Exanple 1 with the

colun@x @ 6ptpaered fwiths Megal2830zg QYL pabkinglgndoéqtipped with a reboiler 117
bi s(3-met hyl butyl) carbonate obtained in step (3-1),

and atléémn%ailm? Wia 8 dombEngér 1 ane ahyAidter Bhainit R théfste of 959 g /
using 24.1 g of sodi um net hoxi de (25% net hanol

e R B ralip Dot SO carvnse
vom SRR AR IR {replpt e
comeibildid ranggﬁﬁs%alsgw%w Sy e SR
it wa!g r}gﬂéé Et)é e‘?%oni%!ﬁyﬂ alrﬁisﬁdeﬁaﬁbutylréeﬁ:b!ﬁ(%meéhﬂbyylw) iffjstannoxane

gas chromat ography, the distillate was found to be a
but sot ucmrﬁamcmtmbumhglsls-r@eﬂ'lugbum:mgﬁt tre of After carrying out the

bi s(3-met hyl butyl) carbonate and 20. 3% by wei ght of
abové-n@Ettiredledntihaoos operation for about 240 hours, alkyi tin alkoxide catalyst
composition was extracted from an extraction line 16 at the rate of 18 g / hr, while
1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane produced according to
the above process was supplied from a feed line 17 at the rate of 18 g/ hr.

Step (1-2): Production of N,N-hexanediyl-bis-carbamic Acid Bis(3-methylbutyl)
Ester
[0205]

1537 g (7.6 mol) of bis(3-methylbutyl) carbonate obtained in step (1-1) and
220.8 g (1.9 mol) of hexamethylene diamine {Aldrich Corp., USA) were placed ina 5
L volumetric fourth-mouth flask, a stirrer was placed in the flask, and a Dimroth
condenser and three-way valve were attached to the flask. After replacing the
inside of the system with nitrogen, the flask was immersed in an oil bath (OBH-24,
Masuda Corp., Japan) heated to 80°C followed by the addition of 18.3 g of sodium
methoxide (25% methanol solution, Aldrich Corp., USA) with a syringe to start the
reaction. Samples of the reaction liquid were suitably coliected and subjected fo

NMR analysis, and the reaction was terminated at the point hexamethylene diamine

was no longer detected.
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addition, as a result of analyzing by liquid

chromat ography, the distillation residue in 140 the

flask was found to contain 25.5% by wei ght of

N, N - hexanedi yl - bi s-carbam ¢ aci d bi s(3-nethyl butyl)

ester, and the yield of N, Nl-hexanediyl-bis-carbannic

acirfe %sﬁilt?ng’@élhﬁérp%y%u@é& H aRh 3BRiL SNfdMe a8 ibty bREMange resin

di am ne was 97% Thi's solution was a conmposition in

£
(AMBéﬁ}Et—ﬁe Sh b| G car%-ldr ﬂdag gté. dUEA% agd"}%?% try removmg the

hexan am c
mo%zﬁ@r sﬁﬁgo@rﬁ.ﬂ*@n&&%ﬁgﬂi s Jh%%”i%oéé“beﬂg' aéf’?e}tém%' Gt 1
"elg%@g%é:ég@igﬁi@#ﬁ‘%g Hq@?golﬂh“ogen at nosphere for 10
c Pl BB o S *if’"‘fg‘?t"gé'l%b]%%ﬁéwt“’“
1 N, NL
e ?phy? r%gﬁzﬁéﬁ&bgom%SE E%LNEF e Ehissopbatic  acid
-h di yl - bi b d d hyl
bns@@sr&t*h dbPlerned by carrying out the same met hod as
gg(l 2) of Exanple 1 with the exception of using

P 1¢A6Peepaprtionsf CRmBaesHien car bonate 15 (Al drich
USA) instead of bis(3-nethylbutyl) carbonate,

[029§] ng’325 g (2.8 mol) of hexanethyl ene di ani ne, and

using 6.4 g of sodi um net hoxi de (25% net hanol
s ol be isolulion btgingdiirestep k20 @ndi 224 8.9 oC3pdidetiasaylphenol (Tokyo
[0214] 201326 g of a distillate were obtai ned by

Chewmioay iindystryt Co.h &ids adaparg tware raixedttepphtdinyg homogeaepiise solution.
1 with the exception of using the solution obtained in

The tsofutioh- Was asuppliéd 3togaomokachlar ydistilation Tapparaltise(M84A00, Sibata
I ndustry Co., Ltd., Japan) instead of

Scigntific TedttiologyMikdindapn) aNtheTRite i 3002 gPK Bis intelonbbiling point

the apparatus 13.1 kPa. As
components were removed at a temperature of about 130°C and pressure of about
0.13 kPa to obtain 1097 g of a distillate. As a result of analyzing by gas
chromatography, the distillate was determined to be a solution containing 69.2% by
weight of bis(3-methylbutyl) carbonate and 29.0% by weight of 3-methyl-1-butanol.
In addition, when the distillation residue obtained in the flask was analyzed by liquid
chromatography, the distillation residue was determined to contain 22.7% by weight
of N,N-hexanediyl-bis-carbamic acid bis(3-methylbutyl} ester, and the vyield of
N.N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl} ester based on hexamethylene
diamine was 98%. The composition had a stoichiometric ratio of
N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester and 2 4-di-fert-amylphenot
of 1:5.0. This composition was a liquid at 130°C, and after maintaining at 130°C

under a nifrogen atmosphere for 10 days, the concentration of

N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester was 22.6% by weight.
138




10

15

20

25

a result of analyzing by gas chromat ography, the
distillate was found to be a solution 25 contai ni ng
77.9% by wei ght of dinethyl carbonate and 12. 8% by
wei ght of nethanol. In addition, as a result of
anal yzing by liquid chromatography, the distillation
Eresi’dléﬁ 141 obtained in the flask was found to
[ XBMEich 8. 8% by wei ght of N, Nr-hexanedi yl -bi s-carbam c
02%%\2 di mret hyl ester, and the yield of
[ ' Ne- hexanedi yl - bi s-carbam c acid di nethyl ester based
on_hex t hyl ene di am 5%. Jhis solution was a
coRUR e o RTedheiAn oh B St DY) PP PetBar o of 5
N, N - hexanedi yl - bi s-carbam ¢ aci d di net hyl ester d
> Bisrentbyiouiy sarborae whs HrosHrssohng Ha erie melibe as step
at 130C, and after nmaintaining at 130C under a
(1-A4) ek B¥@mplgtlhosphere for 10 days, the concentration of
N, N - hexanedi yl - bi s-carbani c aci d di nethyl ester was
8. Stemi2-2k Pevductipees NN chaxanediybbissarkanais Acid Bys(3-methylbutyl)
Production of N, Nl -hexanediyl-bis-carbam c Acid
Es@rnet hyl Ester A solution containing 44.6% by
wei ght of N, NI - hexanedi yl - bi s-carbam ¢ aci d di net hyl
[02608) er was obtained by carrying out the same nethod as
step (1-2) of Exanple 1 with the exception of using
11 A3sglufidi? contaiing B1.896nby hweighta ob dhht-bexahediyl-bis-earbamic acid
Corp., USA) instead of bis(3-nethylbutyl) carbonate,
bis{G-hitghydBatyly estor Svambbtaivied axearsfiy benthediaane misthadhds step (1-2)
using 5.4 g of sodi um net hoxi de (25% net hanol

of Eseémgieommthihere)éépt?aﬁ o liSIAy 2089y O0. Catahost the die(3-methylbutyl)
[ 0216] 201086 g of a distillate were obtai ned by

ca@é\i/‘nmé%éhﬁ%lﬁﬁiéﬂ ihes %ﬂ-’ﬁl),”Eéiﬁ@ciﬂf%%ﬁ.qanl)-o?)he&én&wmh@diamine,

e exception of using e solution obtained in

o 82,3 F Al R e couabno
> dedi ' _ . raki h i nsi d
¢ neet (29 PrefleyBA Sp BomdtiioRn L 10 e e ng by
m@giu::ihggmat ography, the distillate was found to be a

1097 g of a distillate were obtained by carrying out the same method as step
(1-3) of Example 1 with the exception of using the solution obtained in step (2-2) and
3560 g of 2-phenylphenol (Tokyo Chemical Industry Co., Ltd., Japan) instead of
2 4-di-tert-amylphenol. As a result of analyzing by gas chromatography, the
distillate was found to be a solution containing 75.1% by weight of bis(3-methylbutyl)
carbonate and 22.0% by weight of 3-methyl-1-butanol. In addition, as a result of
analyzing by liquid chromatography, the distillation residue in the flask was found to
contain 16.9% by weight of N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl)
ester, and the yield of N,N-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester
based on hexamethylene diamine was 97%. This solution was a composition in

which the stoichiometric ratio of N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl)
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25 contai ning 54.4% by wei ght of di nmethyl carbonate
and 15. 7% by wei ght of nethanol. In addition, as a
result of analyzing by liquid chromatography, the
distillation residue 142 obtained in the flask was
found to contain 4.4% by wei ght of

esthr Nnd@rh@%dplyéndvImsC&BH}imM@Q:bmpdsiﬁBh lwas adigeld aen80°C, and
the yield of N, Nl-hexanediyl-bis-carbam c aci

aftéli Mmainkiniagt af  P3perd tﬂiﬁéﬂeéaﬂﬁwbérﬁréin@sﬁﬁér@e f9es1(P6days, the

This solution was a conposition 1n which

cortdePitiGfib® B IN, N-hakdriedii- b%—&érhfani'@%'@%lyﬁ‘ rhbwﬁmms@er was
acid dinethyl ester and 2,4, 6-trimethyl phenol

16.8%3By Weighti s conposition was a liquid at 130C, and
after rral ntai ning at 130C under a nitrogen atnosphere

Exfaﬁ’{ |d8ydays, the concentration of
[ p héxanedi yl -bi s-carbam c acid di nethyl ester was

[0 zé E% by wei ght. [Exanple 6] 10[0217] Step (6-1):
roduction of N, Wiexanedi yl - bi s-carbam c Acid D net hyl

Es . ULl oR. i ni 0 wei ght of
N, ﬁﬁ%@fa}n g@l’d}&'ﬁé‘ QPE(%??%M@QQQ&Q% ﬁé%%{él ester was
obt,ai.ned Canryi ut thesmamatho as _step
of éﬁﬁ-ﬁwﬁyau'\)d)t%fﬁﬁﬁsxﬁapr% e TRING gnd S éthog as step
| )~ of thyl carbonate 15 instead of
“'ﬁo‘%f%%?g ﬁaebutyl) carbonate, using 256 g (2.2 m)l) of
hexanme | ene, di.am ne, and usin f SQ
Tee By CeRsriion RENOY heseed s carthsmicaion Bis(3-metnyibuty)
Production of Conposition [0218] 2234 g of a
Estal stillate were obtained by carrying out the sane
met hod as step 20 (1-3) of Exanple 1 with the
[028%cepti on of using the solution obtained in step (6-1)
and 11092 g of 2-ethoxyphenol (Al drich Corp., USA)
i nAtsaddfions cantainiig 28r4% almy weigitobf, NaiN'ehexakiediyl-bisecarbamic acid
pressure inside the apparatus 13.1 kPa. As a result of
bis@amkeshyindyipgstea svashobiamed byagainying dut tHe Sanid miethodbas step (1-2)
found to be a solution containing 69.0% by wei ght of

of Examplbyl withthe eateptioncbiusiig RE30vGi (BI0 Wbl) r&ftth@bﬁd(:% méthylbutyl)

addition, as a 25result of analyzing by liquid
carbbrﬁataedmsiha@hystédﬂaa d), Using 2p1 gﬁ(z SThely of qabkévne&@lerfé diamine,

the flask was found to contain 5% by wei ght of
and\udihg 28220 efléodia rﬁeﬁx@ki&é@S%ﬁﬁbﬂ\anol solution).

Step (3-3): Production of Composition
[0212]

2068 g of a distillate were obtained by carrying out the same method as step
(1-3) of Example 1 with the exception of using the solution obtained in step (3-2) and
2401 g of 24-bis(c,a-dimethylbenzyl)phenol (Tokyo Chemical Industry Co., Lid.,
Japan) instead of 24-di-terf-amyiphenol. As a result of analyzing by gas
chromatography, the distillate was found to be a solution containing 78.3% by weight

of bis(3-methylbutyl) carbonate and 20.3% by weight of 3-methyl-1-butanol. In

addition, as a result of analyzing by liquid chromatography, the distillation residue in
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143 dinethyl ester, and the yield of

N, N - hexanedi yl - bi s-carbam ¢ acid di nethyl ester based
on hexanet hyl ene di am ne was 96% This solution was a
conmposition in which the stoichionmetric ratio of

N, N' - hexanedi yl - bi s-carbam ¢ add di nethyl ester and

- et hoxyphenql was.1.3G, [: S1-4C > L EXW:| ; ;
they TRt P ud g OB 29 25 b WHITHE TR bbiteptifbicioarbamic acid
_ g nitr at npspher or 15 .days, kal.d : ;
b'S&“m}W?aﬁg')(aﬁg%"yla s{h@ar%%lﬂi %aﬁ‘b‘q&%‘@n}bﬁ{%@gmm acid
.was 4.3% by weight. [Ex | e 0219].Ste o) © i .
bist Suedisiou e Bses o APGREengciaming Bs 97 | Thjp solution

di -n-butyl tin oxide and 2000 7 af 1-buyt anal .
wag \srempasitioroine which thersiaishiomatric E?ZQP SP yd}!%?ﬁ"aﬂsa'ams"’afbam“’

placed in a 3000 nmL volunetric pear-shaped fl ask. Thf .
acifl | bis(R-reethylbutyrestemandh? drhis e 'mﬁ@yh?ﬁwﬂﬂhe&‘oawﬁﬁé- 0. This

slurry was connected to an evaporator to which was )
compasition sz liguitl Ait30°Cgang siter mainfaiingah 237G, pader a nitrogen

control l er, a vacuum punp and a vacuum controller. The, .
atrmospheres dbv & 01 Bayst thet concartiiation el . Mtiexangdivbbisrrasbamic acid

to a line containing nitrogen gas flow ng at nornal
bis(8-aethwlisutylpEster was®5.3% byhweigbt.ge val ve of the

evaporator to reduce pressure inside the system the
[Ex@gwigedyal ve was opened gradually to allow nitrogen to

flowinto the systemand return to normal pressure.
[02'Iil333 oil bath tenperature was set to

Step (4-1): Production of N,N'-hexanediyi-bis-carbamic Acid Dimethyl Ester

A solution containing 33.4% by weight of N,N'-hexanediyl-bis-carbamic acid
dimethyl ester was obtained by carrying out the same method as step (1-2) of
Example 1 with the exception of using 1517 g (16.8 mol) of dimethyl carbonate
(AMdrich Corp., USA) instead of bis(3-methylbutyl) carbonate, using 325 g (2.8 mol} of
hexamethylene diamine, and using 5.4 g of sodium methoxide (26% methanol
solution). |

Step (4-2): Production of Composition
[0214]

1326 g of a distillate were obtained by carrying out the same methed as step
(1-3) of Example 1 with the exception of using the solution obtained in step (4-1) and
6493 g of 2,6-xylenol (Tokyo Chemical Industry Co., Ltd., Japan) instead of
2 4-di-tert-amylphenol, and making the pressure inside the apparatus 13.1 kPa. As
a result of analyzing by gas chromatography, the distillate was found to be a solution
containing 77.9% by weight of dimethyl carbonate and 12.8% by weight of methanol.

In addition, as a result of analyzing by liquid chromatography, the distillation residue
141




10

15

20

25

about 126C, the flask was imersed in the oil bath and
rotati on of the evaporator 20 was started. After
stirring and heating for about 30 minutes at nornal
pressure with the purge valve of the evaporator |eft
open, the m xture boiled and distillation of a | ow

obfdfihéd NGnPOtHE! @ASRONGAS BEAR- & t @onta nt@m n%yl Nweight of
this state for 8 hours, the purge valve was cl oséd

N, R\-BESH R i-st' éh%ér% Sys&igm Wﬂﬁe@lgﬁd"é’ét&b’ fg Hce‘ipe a”?:eld of

remai ni ng | ow boi | I ng pol nt conpdnent was Istil

N ﬁl’P @xak{é@ g‘i’ B[%ﬁczé%f)%%'itgéblﬁ edurnl%fh )é§fe?rﬂa§Ed éﬁetﬁglene diamine

one

wa%DQS I"|§ Q%I@Bﬁs\sa%'a% %%Elt@Ht m%vpfoﬂﬁé% Lls ﬂ@ﬁ&heﬂ:ﬂeratlo of

eac ear

N @ eé’%ﬁw%g(@‘ b%r??&gﬁﬁ@ &34 SRRy kSt %@%aﬁé Ahofwasofsde. This
colpop iR 3 qvﬁ@%ﬁ%%”%rh&ﬁ@#%ep A80%, Uiercd mitrogen
at'ﬁﬂ%&%?%r GRL10 3aPs fhe BPncertiation bt N-N-OMAReRULblecsaTbamic acid

t annoxane obtained at a yield of 99% based on
d""d?t?")‘r' gsterwas 8.4 %QYH@'thhe same procedure was then
repeated 12 tinmes to obtain a total of 11480 g of
[Exemplg 53-t et r a- n- but yl - 1, 3- di (n- but yl oxy) di stannoxane.
Carbonic acid ester was produced in a continuous
[0296bduct i on apparatus |ike that shown in FIG 1.
1,1,3,3-tetra-n-butyl -1, 3-di (n-butyl oxy) distannoxane
pr Stﬁpc(éd‘l )1 Broductibn oﬁNxM’dre)ﬁeediyl-biSecaﬂbmnb Acics Dirogtbly| Bster
at the rate of 4201 g / hr froma feed line 4 into a
c oAusoiutiorp eoniaining @i4.6%sbe Iweifit phdkNEheanediybbisagaabkamic acid
750Y Packing (Sul zer Chentech Ltd., Switzerland) and
dinfethyingstan wasnebtathetivey ecarpfind olit rthe agamefrhethodvas step (1-2) of
| ength of 5040 nm and 1-butanol purified with a

Exanple 1| with QRe ceXceplior &F vy 3|l11|3$>| 2.8t mbl)eof dinfetRl carbonate
24?17 g/ hr frommaofeed line g'I'Q |qupd y

Al§RIPE6RH. WSA) st $(BAREINIB
( contr oﬁ ed t 2) 16%1% %i:_/l)'a(gheg!thgr ug;ﬁgagb?é%%l }ﬁgﬁg f%g g (2 o mol) of

he:Hhﬁ‘etH @ﬁé%:ﬁw}? Qﬁﬁl r@he r Rubodioh hPél‘h&:&ét(QS% methanol

pressure con S|dence t1me
som tion vessel was about 10 m nutes. 1- Butanm
contai ning water at the rate of 24715 g / hr fromthe

BB BRI ERPORRG T 1 Via Teed Tine 1.

[02}iﬁe punped to distillation 20 colum 101 packed with
Gauze CV Packing (Sul zer Chentech Ltd.

erl rovided wi.th rebqgiler 111 and
%{51 " bistfile Rt oGt iy ¢47Tng Gt e pame dretbad as step

é]neto of distillation colum 101, a fraction
(1 %ﬁt 1avith the exseption chusipg the sphtien mn%mﬁe &8-1) and
condenser 121 and recovered froma transfer |ine 3.

138:‘@. 9 edof - bhé Srismethyphenebed(Adrch r ahefrer |WHA) 2 instead  of

| ocated in the
2 ,4-di-fert-amylphenol, and making the pressure inside the apparatus 13.1 kPa. As

a result of analyzing by gas chromatography, the distillate was found to be a solution
containing 54.4% by weight of dimethyl carbonate and 15.7% by weight of methanol.

In addition, as a result of analyzing by liquid chromatography, the distillation residue
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25l ower portion of distillation colum 101. An al kyl
tin al koxi de catal yst conposition containing

di - n-butyl -tin-di-n-but oxi de and
1,1,3,3-tetra-n-butyl -1, 3-di (n-butyl oxy) 145

di stannoxane was obtained fromthe [ ower portion of

I 1 ti | 10 | i t -
oo Bt g TR o TR EE B wen o
R R B i (TR O G

distillation apparatus 103 and retyrned to colunm-type. .
NN iRoene Y LS Sarbarns 46 cpRiheser E@?g on hexamelpyienf giamine
8 and transfer line 4. The alkyl tin al koxide, catalyst .
wag s tThisn solition Wik @ PP@WPF'H@“I'B\A)@P'Cbo'thi 6‘&9"‘1%'!0'??.'1}('[-‘1 ratio of
filmdistillation apparatus 103 via transfer line 7
N,Nirhexanegiyl-eig-catharnico arisy dimethylyaster anf uddSrifimelbyiphgpet was
rate of the active conponents in the form of dibutyl
1:37ih diHisitcoripssitiendwas a liquid at 130°C, and after maintaining at 130°C
1,1,3,3-tetra-n-butyl -1, 3-di (n-butyl oxy) distannoxane
under akoutnit8deh g dtnfospheser bdor di 8&i ddayss theppl ¢angentsation  of
the autoclave by 10 a feed line 9 at the rate of 973 g
N,M'-Hexanedigl-biscapamisurckd dinssthiy ester was 4.8Maby weight.
mai ntai ned at 4 MPa-G The tenperature inside the
IExadipd¢ bpve was set to 120C, the residence tinme was
adjusted to about 4 hours, and a reaction between the
[0293] bon dioxide and the alkyl tin. alkoxide catalyst
conposition was carried out to obtain a reaction

LT giery Pbﬁsdﬂcﬂgn &F RUNhexane8R PBisSoarfarhie AG@ Slimeth B I5£ster

liqurd s transterred to 15 décarboni zati on tank

Vig{ dg{ﬂﬁ'{: %B#gﬁ}ﬁ?@ @.@%dbg r%élglﬁ]tr Bt N/RI-NéxdrediykBRVEarbamic acid

r esi ar oxl de, e carbon di oxi‘de was

a5 G4 BT ki, S, DB b Bep 12 o
e 4 62 AHSBBRYG 0087 812 Byl Bt

RIS R SR T —

. tqQ about 4201 g /_hr to obtai actjon containing
diagning,tand 44,78 Bf sesiumiee ﬁ@ﬁﬂé‘;ﬁwe{h@ﬁ% B@?’ﬁt i on
resi due was circul ated col um-type reaction vessel 102
vi atapr @ndt Broductien o8 CompositigRsfer 1ine 4 while

adjusting the flow rate of

[0248]) , 3, 3-tetra-n-butyl -1, 3-di (n-butyl oxy) di stannoxane
to about 4201 g / hr. The fraction containing dibutyl
caRRdh gt of avdistiffatepiveredobtained by cairyingtaubthe spnenmetod as step
packed with Metal Gauze CY packing (Sul zer Chenntech

(1-8) of Exdinplezewithitid eaceptiogofusey tetdolutisinobitained iry stepd(6-1) and
condenser 127 via condenser 126 146

11092 g of 2-ethoxyphenol (Aldrich Corp., USA) instead of 2 4-di-ferf-amylphenol,

and making the pressure inside the apparatus 13.1 kPa. As a result of analyzing by
gas chromatography, the distillate was found to be a solution containing 69.0% by
weight of dimethyl carbonate and 5.9% by weight of methanol. In addition, as a
result of analyzing by liquid chromatography, the distiltation residue obtained in the

flask was found to contain 4.5% by weight of N,N'-hexanediyl-bis-carbamic acid
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and transfer line 14 at the rate of 830 g/ hr foll owed
by distillative purification to obtain 99% by wei ght
D buty carbonate fromtransfer line 16 at the rate of
814 g / hr. Wen the alkyl tin al koxi de catal yst
conposition of transfer line 13 was anal yzed by

. n_
dmge]tﬁ? sster "E_lnoa?(% % t't!\‘r alhﬁwg{?t&?ré?y’ Ela%?ﬁaz{)ut ; oxy imethyl ester
' an n t
bafél QW@E% '?J‘?%pfnerﬁrgg ﬁéj)l’ g Tlt?lk‘. & lytion was a composition in
o) u 0]
whiRB e SERpshei f%ﬂé&“@ﬁﬁ%éb%l%@%ﬁ%@bﬁﬁ oif dimethyi ester
cted from ext line 16.at the rat
anqe § om?\pgollwgsgl'%ba {I: ?ﬁlsrpogmgﬁ |of ‘ga&a('m%fﬁ?gt‘%é"s?; %nd after
di stannox e _produced accor to the ove proces
maipiainbg f@aw&%r@e%om@ Bénete Tonsd fave e oogntyation of
7-2 ductlon of
N hkrh@xan%%h@mcyfb % acist Simatey! gster vasshvh bywelahty 0220
A sol ution containing 18.7% by wei ght of
[Exgmple Bbxanedi yI - bi s-carbami ¢ aci d di butyl ester was
obt ai ned by carrying out the sanme nethod as step (1-2)
[0248] Exanpl e 15 1 with the exception of using 2760 g
(15.8 nol) of dibutyl carbonate obtained in step (7-1)
i nStepdd-10f Ptaductiomot Biduiyl Garbonatebonat e, using 209 ¢
(1.8 nol) of hexanet hyl ene diam ne, and using 10.4 g
of 68ddi (2178mebh af idita-hudd dinnetidaand 2000 ¢ (23mnol) of dgbutanol (Wako
(7-3): Production of Conposition [0221] 202241 g of a
Pudi CHenhiesle Indtstriesht et edapmn) cwverey i plgcealitin tde3600menL volumetric
nmet hod as step (1-3) of Exanple 1 with the exception
pediishapeddlabke Fied Raslotorbinim gtﬁé rhiktupé @ptheforn o adwiibslurry was
g of 2, 6-di net hoxyphenol drich Corp., USA) instead
corfifectod td ant éVdporatst M‘Wéh wsdcmt@cwj bheolpbﬂﬁﬁéﬁﬁlpped with a

I nside the apparatus 13. Pa. As a result of

tgFé BS%l‘PdlleGaé vﬁEﬁ&}ﬂBd %Hya v&&ﬁjrﬁ'o‘bh’trbiléﬁ eTHESpurge valve
sol ut1 on contalnlng 85.

outlet of this evaporator was connected to a line contam:ng nitrogen gas flowing at

normal pressure. After closing the purge valve of the evaporator to reduce pressure

inside the system, the purge valve was opened gradually to allow nitrogen to flow into

the system and return to normal pressure. The oil bath temperature was set to

‘about 126°C, the flask was immersed in the oil bath and rotation of the evaporator

was started. After stirring and heating for about 30 minutes at normal pressure with
the purge valve of the evaporator left open, the mixture boifed and distillation of a low
boiling point component began. After maintaining in this state for 8 hours, the purge
valve was closed, pressure inside the system was gradually reduced, and remaining
low boiling point component was distilled with the pressure inside the system at 76 to
54 kPa. After the low boiling point component no longer appeared, the flask was

taken out of the oil bath. The reaction liqguid had become a clear liquid.
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25 wei ght of dibutyl carbonate and 5.4% by wei ght of
1-butanol. In addition, as a result of analyzing by
I iquid chronmat ography, the distillation residue
obtained in the flask was found to contain 12. 3% by
wei ght of N, N - hexanediyl - bi s-carbam c acid di butyl

Suﬁs%cﬁfegtlg”tﬂ el gdase d&t'\[)f' lﬁ@’@ﬁ?%hy tiePh g%aﬁms opened

ester on hexane lene ifam ne
gfa%?é?%%ﬁ%mﬁsﬁ*eé%%ﬁ b3 s SRfwas g%weag«!a ] Bresgure. 952
g o et tild v e T fie ﬂ%éﬁqéﬁ%ﬁﬁ&? i@%@%&f "sn-, H
anc?‘f tﬁéﬂﬂn@g)t a nl’(ég%-gfngg? Crpép{ﬂg roﬁl 1”:3 5~te a- n-butyniD1S Qrgle(rngbutyioxy)
i Vit SR M Bl i 1 . he
Production of Di butyl Carbonate Di buty 61 g a,} g
sa%spﬁﬁ’%ﬂw&eu’a&sm@ tr?@%%ﬂrem‘rémﬁ;ﬁj t‘és"@?'@pa( totah 011480 g of
ep (8-2): Production of

1 1I>@ Wtetﬁ%'k'ah%ﬂrk3ﬂm§nl’£ﬂm§ﬁrﬁl@am%§“& butyl Ester [0223]

15A sol ution containing 28. 8% by wei ght of
N, fRarbhonic: aeidi gstebmascprogueed ima eontinbiouy |preductiony@eparatus like
obt ai ned by carrying out the sane nethod as step (1-2)

thab shewe i FEG. 11. wi T, h, 3t Satetraxn-bptyil-d (B-din-butyiaxy) gistannoxaoe produced
nol ) of dibutyl carbonate obtained in step (8-1)

in theshaackrodederibéd-atvovd wdsusypplied at ltbe abte, ofud201gg 22 frpm a feed
(1.9 nol) of hexanethyl ene diamne, and using 11.0 ¢

lineo# intada Lsolurmbitype eeeactidh %eseéih#0D pasked Withnellaiakt 2ZB0Y Packing
(8-3): Production of Conposition [0224] 1488 g of a

(Sulzert CherptezhVigi e SWitRirlaad) BXd GV rtfl a4 isndr did®etrnef 151 mm and
nmet hod as step (1-3) of Exanple Wi th the exception
effédtivel Seritfih BRS04SO hith| MY PIHLedr ButifleFIWRR a(distliatiBR ¢olumn 101 was
supplied at the rate of 24717 g/ hr from a feed line 2. The liquid temperature inside
reaction vessel 102 was controlled to 160°C by a heater and a reboiler 112, and the
pressure was adjusted to about 250 kPa-G with a pressure controt valve. The
residence time in the reaction vessel was about 10 minutes. 1-Butanol containing
water at the rate of 24715 g / hr from the top of the reaction vesse! via a transfer line
6, and 1-butanol at the rate of 824 g / hr via feeq line 1, were pumped to distillation
column 101 packed with Metal Gauze CY Packing (Sulzer Chemtech Lid.,
Switzerland) and provided with reboiler 111 and condenser 121 to carry out distillative
purification. In the top of distillation column 101, a fraction containing a high
concentration of water was condensed by condenser 121 and recovered from a
transfer line 3. Purified 1-butanol was pumped via transfer line 2 located in the

lower portion of distillation column 101. An alkyl tin alkoxide catalyst composition

containing di-n-butyl-tin-di-n-butoxide and 1,1,3,3-tetra-n-butyi-1,3-di(n-butyloxy)
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8710 g of 4-nonyl phenol (Aldrich Corp., USA) instead
of 2,4-di-tert-anyl phenol, and 25 neking the pressure
inside the apparatus 13.1 kPa. As a result of

anal yzi ng by gas chromat ography, the distillate was
found to be a solution containing 75.2% by wei ght 148

d lsféhngkéﬁé whs Qdeﬂ%haﬁqu g loWer? p@rf?d(n Mﬁhn%pé réh‘d:iléﬁ Qkssel 102,

dition, as a resu of analyzing by liquid

an&ﬁuﬁf{@ggg %%qurghér}gtu%'uéﬁ ahk:é?dt&&% ﬁk&B&c&EE@'sgyﬂndne Co., Ltd.,

to co a|n6

s A OB Y o3, gptain
apiEihE, TG PRutheA N iR redcith VestBi 10 %d?“%ef 123,
trarfor, ﬁ’"%ﬁoa“ﬁ“ﬁsﬂ@xﬁbﬁed'ﬁy' T3k 10 Shxag C@sﬁx%”#m%??mm was
puriige from R 1owSkporaon of Bm?&n . '@@”t g 303 Vistranster ine 7

an onc @hrgauch%P@quééggéﬁ@é{t eb rgwfrar o gagfwg components

. &%225] Step (9-1): Production of Bis(3-nethyl but g

in the Herat ef dlbutvlsut@( dibyiexide band,| 1.1 ﬁ%if%ﬂéﬂmw -di(n-butyloxy)
produced using the sane nethod as step (1-1)

distapaexane t0.a 4812 gd-hr) : Carboin dioxide wes supplied to the autoclave by
34( 3- net hyl but ypoxycar bonyl am no- net hyl ) -3, 5, 5-

a feed line Byatthe wie of I3 pdriirc anditte (memaynsjde yhe aptockave was
[0226] 2549 g (12.6 nol) of bis(3-nethylbutyl)

maintaibadat £ Mﬂa-a' ndteitemperuredndilie dinel aG8laye Waslsetdd 120°C, the
of 3-am nonet hyl-3,5,5-trinmethyl cycl ohexyl am ne

residéhde itirfe ®as@adjusted to about 4 hours, and a reaction between the carbon

dioxide and the alkyl tin alkoxide catalyst composition was carried out to obtain a
reaction liquid containing dibutyl carbonate. This reaction liquid was transferred to
decarbonization tank 105 via transfer line 10 and a control valve to remove residual
carbon dioxide, and the carbon dioxide was recovered from transfer line 11.
Subsequently, the reaction liquid was pumped to thin film distiliation apparatus 106

(Kobelco Eco-Solutions Co., Ltd., Japan) set {o about 140°C and about 1.4 kPa via

transfer line 12 and supplied while adjusting the flow rate of

1,1,3,3-tetra-n-butyl-1,3-di(n-butyloxy) distannoxane fo about 4201 g / hr to obtain a
fraction containing dibutyl carbonate. On the other hand, the evaporation residue
was circulated column-type reaction vessel 102 via transfer line 13 and transfer line 4
while adjusting the flow rate of 1,1,3,3-tetra-n-butyl-1,3-di(n-butyloxy) distannoxane to
about 4201 g / hr. The fraction containing dibutyl carbonate was supplied to
distillation column 107 packed with Metal Gauze CY packing {Sulzer Chemtech Lid.,

Switzerland) and equipped with reboiler 117 and condenser 127 via condenser 126
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20 USA) were placed in a 5 L volunmetric fourth-nouth
flask, a stirrer was placed in the flask, and a
D ntoth condenser and three-way val ve were attached to
the flask. After replacing the inside of the system
wth nitrogen, the flask was i mersed in an oil_ bath ]
and transferdipe wﬁghﬁw et pf 830 adhiriyliplwad &y distiliaivemairifisalien to obtain
by the addition of 20.3 g of sodi um nethoxide (25%
99% hypwieightl Dibotyuearbadaig fromdrangferdige t@abthernate nt824g/hr. When
reaction. Sanples of the reaction liquid were suitably
the atkyl tie allexidendatalys} eotnpdsitiondiRrarsiby ke 1 3avas thalyzed by ''°Sn-,
reaction was term nated at the point
'H- 3- apignonePoyfiMR 5. S-ankfiRis,t ri et hy hgiec! ohidam ng Was contain
no | onger detect ed. The resulting solution was
i I Cqi exsha r ;
113 SR8 POOH 1P AUEIDRN “SRPoxgRe s IEIRE [y dn-buty!

tin-di- gq;%&%%%\%a?z\ﬁg??c%\‘%% é)t/}? éﬁr?igﬁégé—ﬁg%ﬂ)arﬁeklﬁg?b%tgﬂj&% Sberation for
abouﬁg&ghﬁgl@{u %ﬁ(yi)gr? gﬂgﬂ%mﬁ%gtyggéé&%glsﬁighhvg@ss }oelmlj%q!:tgg from extraction

. chromat ogr aphy, the solution was found to contain .

line 38 at,ihe valegif 4 g / hr, while 1,1,3,3-tetra-n-butyl-1,3-di(n-butyloxy)
34( 3- net hyl but yl ) oxycar bonyl am no- net hyl ) -

distargyaxabet progucey cgoidsrge i theaabave prersss Was seppljedirom feed line
ester. Step (9-3): Preparation of Conposition 10

17 at[tb22atk of 16 g The sol ution obtained in step (9-2) and
4654 g of 2,4-di-tert-anyl phenol were m xed to obtain

BEP (PO RRISCHOEN Bf NOIN-hdhlamesip/l-bid-earbemsic NeRPDIR Ayt Kster
nol ecul ar distillation apparatus (Ms 300, Sibata

[02203“ entific Technol ogy, Ltd., Japan) at the rate of 300
/ H and | ow boiling point conponents were renoved

A BIiRRPESRLINITy %f8.7% by weight of N,N'-hexanediyl-bis-carbamic acid
dibutyl ester was obtained by carrying out the same method as step (1-2) of Example
1 with the exception of using 2760 g (15.8 mol) of dibutyl carbonate obtained in step
(7-1) instead of bis(3-methylbutyl) carbonate, using 209 g (1.8 mol) of hexamethylene
diamine, and using 10.4 g of sodium methoxide (25% methanol solution).

Step (7-3): Production of Composition
[0221}

2241 g of a distillate were obtained by carrying out the same method as step

(1-3) of Example 1 with the exception of using the solution obtained in step (7-2) and

- 3957 g of 2,6-dimethoxyphenol (Aldrich Corp., USA) instead of 2 4-di-terf-amylphenol,

and making the pressure inside the apparatus 13.1 kPa. As a result of analyzing by
gas chromatography, the distillate was found to be a solution containing 85.1% by
weight of dibutyl carbonate and 5.4% by weight of 1-butanol. In addition, as a result

of analyzing by liquid chromatography, the distillation residue obtained in the flask
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15 about 130C and pressure of about 0.13 kPa to obtain
2398 g of a distillate. As a result of analyzing by
gas chromatography, the distillate was determ ned to
be a sol ution containing 68.4% by wei ght of

bi s(3-nmet hyl butyl) carbonate and 14. 3% by wei ght of

wes S0 Sl B8 o R L SR e s
est%e:a%gﬁih%g &%fcﬂ%@ dﬁ@%ﬁﬁ&é@éch%%—gag%grﬁ{: d%:?d \%utyzrloester based on

3-((3-nethyl butyl ) ox rhonyl am no- net hyl ) -3, 5.5-t.ri
nexamENEeIe RIBTE AR 50l IS (SMHBOHYRD A 9T PRSHER 1, iich the
the yield of . . . . .
stoighippitiiget Fationuef | NeXyhexapediyl-bisicashanaich agid 3 dibulyl, gster and
thyl cycl ohexyl carbam c acid (3-nnethyl butyl) ester
2 61irsethosyprenahivas el 1- This, ®@mpasitionyas pdiagieat, 1301 nand after
was 25 96% The conposition had a stoichionmetric ratio
maiofaining at 130°C under a nitrogen atmosphere for 12 days, the concentration of
3((3-net hyl but yfl oxycar bonyl am no-net hyl )-3,5,5-trinne
N,N-hekanediyHoiscgarbanicacid dioityl esber qusil?rﬁf’/hgw weight) ester
and 2,4-di-tert-anyl phenol of 1:9.1. This conposition
[Examples8]l i quid at 80C, and after maintaining at 80C
under a nitrogen atnosphere for 100 days, the
[ozgancent ration of
34( 3- net hyl but yl ) oxycar bonyl am no- net hyl ) -
3, Step18-1):bbMLHCHINBENA Cafdunate aci d (3-net hyl butyl)
ester was 15.5% by weight. 5 [ Exanple 101 [0228] Step
( ' i i hiHeb ghire) mieBtidtP @t Step (7-1) of
Bﬂ@?éwﬁec? yl bu&%y"lo%i}S g?%(’)%g?gg@gsmproduced usi ng thep )
Ex srethod as step (1-1) of Exanple 1. 10Step (10-2):
roducti on of

3 - |, v i - . . B

T RRUR oy oo N BRI SEfeaie pEie DBy Ester
229] Asol uti oncont ai ni ng33. 0%bywei ght of
( 3- met hyl but yl ) oxycar bonyl am no-net hyl ) -3, 5, 5-tri net

h | oh I bapi id 15,(3-ngthyl . t . .
O BRSBTS b S AR B8 pmic aci
e SR o A R PRl 65 o rampe
1 wib dhe RuRRIRPISISiNGE 871 tndd 1 g8 I albAY rtoanae Ghtained in step
using 20.3 g of sodi um nmet hoxi de_ (25% net hano|
(8-Bdinstead oy bis?3-methyibutyl) carbonate, using 221 g (1.9 mol) of hexamethylene

diamine, and using 11.0 g of sodium methoxide (25% methanol solution).

{02

Step (8-3): Production of Composition

 [0224]

1488 g of a distillate were obtained by carrying out the same method as step
(1-3) of Example 1 with the exception of using the solution obtained in step (8-2) and
8710 g of 4-nonylphenol (Aldrich Corp., USA) instead of 2,4-di-tert-amylphenol, and
making the pressure inside the apparatus 13.1 kPa. As a result of analyzing by gas

chromatography, the distillate was found to be a solution containing 75.2% by weight
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20Step (10-3): Production of Conposition [0230] 1618 g
of a distillate were obtained by carrying out the sane
nmet hod as step (9-3) of Exanple 9 with the exception
of using the solution obtained in step (10-2) and 2625
g of 2,4-bis(a, a-dinethyl benzyl)phenol instead of

4-di -tert:a I . MZi b
of éa$fvﬁ RRUSRRSRR R Bihy GRf of JrERkhe. Fln AGAAR, 29 hesult o
ol.ut i on. cont ai ni 76. 1% by.. Wei.aht : :

anaﬂ!f/@g% bx@sHlﬁ aiofelStrdning (e dilffaedy g, otjained o the flask was
0 - e -1- Qut I P ti .Qf ..

fouli 49, Pria 6,2 Lneiath ot A5 -BReCbERY pefidjum ester

anqr,\,:‘s@ﬂ?y?@hnotfh%l.!tlj-r?gxlén\é@ﬁfll’%yc%?bér%iccOé]ctlg ! Hib%%lz(gos%\( based on

ety SRS S b T e o PRI in whioh ho
ester, and the yield of 5 :

stoghiometee hyatint 9¥ t Diychexapegivkhisrerbamiey | goid  dibutyl  ester and
3,5,5-trinethyl cycl ohexyl carbanmi ¢ acid (3-nethyl butyl)

A-nenylphetalswds of:24.7. This’ composition was a liquid at”70°C,” and after
3- anni nonet hy1-3, 5, 5-tri met hyl cycl ohexyl am ne was 95%

maifitainingatui0°Cnunder & nittogensatmosphéene fohi7éndayse the concentration of
stoichionetric ratio of
N, \BHeRanediyithis-eathapeis aciar dibulyl estenwasBi29% by -vesights- t ri met
hyl cycl ohexyl carbami ¢ acid (3-nethyl butyl) ester and
[ExémbiddF (@, a- di met hyl benzyftphenol was 1:3.9. This 10
conposition was a liquid at 170C, and after
[02291 ntaining at 170C under a nitrogen atnosphere for 3
days, the concentration of

3- &e3-@BYN - _ e
3- S4B (OP WicRtichion BRERTTRRRYIBN CaiBatuL) - 3. 5, S L1 e

xyl car banni ¢ (3-nethyl butyl) ester was

(Zﬁi},%-mémﬁ@-caﬂ'wlﬁasl&om@%ﬂig the safiéPhethod as step

ion o

- BB oo Lo e ) 3

Step (9-2): Production of 3-((3-methylbutyl)oxycarbonylamino-methyl)-3,5,5-
trimethylcyclohexytcarbamic Acid (3-methylbutyl) Ester
[0226]

2549 g (12.6 mol) of bis(3-methylbutyl) carbonate obtained in step (9-1) and
358 g (2.1 mol) of 3-aminomethyi-3,5,5-trimethylcyclohexylamine (Aldrich Corp.,
USA) were placed in a 5 L volumetric fourth-mouth flask, a stirrer was placed in the
flask, and a Dimroth condenser and three-way valve were attached fo the flask.
After replacing the inside of the system with nitrogen, the flask was immersed in an
oil bath (OBH-24, Masuda Corp., Japan) heated to 80°C followed by the addition of
20.3 g of sodium methoxide (25% methanol solution) with a syringe to start the
reaction. Samples of the reaction liquid were suitably collected and subjected to

NMR analysis, and the reaction was terminated at the point 3-aminomethyl-3,5,5-
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A sol ution containing 38.2% by wei ght of

3- (et hyl oxycar bonyl am no- net hyl ) -

3,5,5-trinmethyl cycl ohexyl carbam ¢ acid nethyl ester
was obtai ned by carrying out the 20 sanme net hod as
step (9-2) of Exanple 9 with the exception of using

trimEBRAcye i dhefylaming fvas hodbmgetdetéctedr bonat e i nst ead of
bi s(3-nmet hyl butyl) carbonate, using 545 g (3.2 nol) of

3-BiE REyIRinGYSolatidn Wwas hioliBed in @)isdsid) exljdriracial, ioarekchange resin
using 12.3 g of sodi um net hoxi de (25% mnet hanol

_P4)) ( andr g UEA fid benredoving th
(ArFBANSE S soea) (Rn) anl as\) LEAEAgg wirvion te

mo%%%%rgg ﬁ&k{ii&‘?ﬂé@&i‘%g@hh%nﬁﬁd SfoeB53G Dy (i Bktethal jacket to

tion of using the solution
2l ' iﬁﬁh NP Ifé.n#: /0 g of 2,6-xylenol
neu?r%é?%g%dso. ! , 4 &%'é??ﬂtarry p;)'%tgﬁ.él , and maki ng the
pr . .
ST B bRt AR PR RGT I By, hoid chRSnatGBrabry i Solon was
found to.b ol ut i tapAi ' : N
fourt 1B, GreiB 253l WRG 287 [ HEna b SRyt Bofpmi ety
ditio a result. of. anal yzi l,Lquid
3-53%”6‘#?3”2@?"%?&?%@"39?Hdla(lgémfg@w[b?@gf%ﬂgﬂobt ained in
the fl s found . to contain 5.1% by wei ght of
3-%%&@&%@3 H)ﬂfmﬁ'fﬁ"hyl )-3,5,5-trinethyl cyclo
hexyl carbam c acid nmethyl ester, and the yield of
[0227]( net hyl oxycar bonyl anni no-net hyl )- 10
3,5,5-trinmethyl cycl ohexyl carbam c_acid nethyl ester
bakhedselution & instep39:2)zand A684 ByPE%-érdiﬁe&ﬂ"Bﬁwh@Ol were
was 95% This solution was a conposition in which the
mixed ¢d ohtaimathtmogenecus sblution. The solution was supplied to a molecular
3- (et hyl oxycar bonyl am no-nmet hyl )-3,5,5-tri net hyl cycl o :
distitiatign apphmtas (MSi3D0Sibath Scientificafethpoibgyylidnolapank at the rate

1: 43.3. This conposition was a liquid at 130C, and

of 300t g HiSamtiow dollingopaint d@Agbnente wexe memovgdrat a temperature of
at nosphere for 10 days, the concentration of

abodt 8B4 Bha eSS UIe 1of | abBUD 0: 13Kk A Yo bbik 230819 obh flidtittd. As a
ohexyl carbanni c acid nmethyl ester was 5.1% by wei ght.

reshiESR PR zigl by %@%hr&ﬂﬁt@@abﬁ - the: diBtiRAe Ga de®frmined to be a
3 rrbo yl)-3,5,5-

- (et hyl oXyca nyl am no- net

sol b@ﬁﬁh@éﬁ?@?ﬁ%ég}Zé@%‘;ﬁgﬁghﬁ‘g?@'ﬁ“‘w Eahsdnate and 14.3% by
weight of 3-methyl-1-butanol. In addition, when the distillation residue obtained in
the flask was analyzed by liquid chromatography, the distillation residue was
determined to contain 16.6% by weight of
3-((3-methylbutyl)oxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  acid
(3-methylbutyl) ester and | the - yield of
3-((3-methyibutyl)oxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  acid
(3-methyibutyl) ester based on 3-aminomethyl-3,5,5-trimethylcyclohexylamine was

96%. The composition had a stoichiomedtric ratio of

3-{(3-methylbutyhoxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  acid
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3- (et hyl oxycar bonyl am no- met hy0- 3, 5, 5-tri net hyl cycl oh

exyl carbam c acid nethyl ester was obtai ned by

carrying out the same nmethod as step (9-2) of Exanple

9 with 25 the exception of using 1214 g (13.4 nnol) of

di met hyl carbonate instead of _
(3-rhéthyButydt bstebaind| 2 dadiltentatrypheinol 47 acd.2. 8ifbis) aimpddtion was a

3-am nonet hyl- 3, 5, 5-tri net hyl cycl ohexyl am ne, and
liquiSaNg0d). Zhd) aftér ARAMtERMINEESH809C] anii@h % nirddem atmosphere for 100

solution). Step (12-2): Production of Conposition

days0234he 514%hcEnWitich di oF i | | Bl(8-msthglbabifikpeatbbyylamino-methyl)-
carrying out the same nmethod as step (9-3) of Exanple

. same fret h . Al
t%@{%&?gggﬁémah@ gc}dﬁ(lstkaelhggmﬁj &itbPRag hsfsl % & weight

3'5%9’{ 11960 g of 2,4, 6-tri net hyl pheno

' of 2,4-di-tert-anyl phenol, and neking the
[Ex%&ége:‘f}ge inside the apparatus 13.1 kPa. As a result of

[02?@6“ yzing by gas chronmat ography, the distillate was
und to be a solution containing 71.2% by wei ght 10

o 51 ST Bl ot herol
TSR e Vo, HR TR o Beid os st
S-H% t hyl oxycar bonyl am no- net hyl)-3, 5, 5-

(1-1) ?HSVWPC%I ohexyl carbami ¢ acid nethyl ester, and the

yi el d of ) .
3-Stap(HRS RredvetionafirGaoeibykyiy)osyearsonyiaminametiylr 35,5
hexyl carbanmi c acid nethyl 15 ester based on
trimst%mlﬂW9§£b3!T596cldr(i3rfB9W|béW) BHeky| ani ne was 94%
This solution was a conposition in which the
[0229]oi chi onetric rati o of
3- (et hyl oxycar bonyl am no-net hyl )-3,5, 5-tri nethyl cycl o
heXyl carsmdutiinc aci ccontgiming est eB3 8 by weight of
2,4,6-trinmethyl phenol was 1:32.7. This conposition was .
3-((3-rhéthyibutydloxyceibonylamire-methyijed, 615adrimethyloyclaisngloarcamic  acid

a nitrogen atnosphere for 2 days, the 20 concentration

(3-mAéthylbutyl) ester was obtained by carrying out the same method as step (9-2) of
3- (nnet hyl oxycar bonyl am no-net hyl )-3, 5, 5-tri nmet hyl cycl

S8 ANHF o3ty Fmey tmE B oUS mant
carbBrits ! obBiRRNatRA  step (10-1), using 358 g (21 mol) of
3-aminomethyl-3,5,5-trimethylcyclohexylamine, and using 20.3 g of sodium
methoxide (25% methanol solution).

Step (10-3): Production of Composition
[0230]

1618 g of a distillate were obtained by carrying out the same method as step
(9-3) of Example 9 with the exception of using the solution obtained in step (10-2)
and 2625 g of 2,4—bis(a,a—dimethylbénzyl)phenol instead of 2 4-di-tert-amylphenol.
As a result of analyzing by gas chromatography, the distillate was found to be a

solution containing 76.1% by weight of bis(3-methylbutyl) carbonate and 21.5% by
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D butyl carbonate was produced using the same nethod
as step (7-1) of 154 Exanple 7. Step (13-2):
Production of 3-(butyl oxycarbonyl am no-net hyl)-3, 5, 5-
trimethyl cycl ohexyl carbamic Acid Butyl Ester [0236] 5A
sol ution containing 35.6% by wei ght of
weigh( aft 3l metiglar-batidolni e-adkdition,) as a result of analyzing by liquid
, 5, 5-trimethyl cycl ohexyl carbam ¢ acid butyl ester was

chréRaigiashy) ¥heé distifafish Pstiddd i sTiasieivaedoand $6 epntath 23.2% by
of Exanpl'e 9 with the exception of using 2342 g (13.4

. \ . . ety
welggil %]fgélg(%rﬁgthglzt{ﬂgl)#oxygé&gfbﬁﬂaﬁm@ﬁwﬂﬁg,5',51. step ( )
trinﬁgwmwgég%rﬁic&ééiﬂ el AYMRNF X Yastr Nand@nthe  yield of

_ sodi um 10" net hoxi de” (25% net hanol
@3y Bilnon i gafine TR Y82 A fapERchehapsamic ack
B B BT P T B She e vee

13-2) .15 58Q £ 4- . ' . .
o5 ST sflad, B foomgBlio BCHAEY B, ol SHEHERR! rat o

DRSS AB bS5 Sy A PR ndmic ack

carbognat e and 10. 4% by weight o -butanol . . In ) .
(>-mattvie) esen aid (b o lonaip SRR RtRsicy Wes 1:39.  This

chromat ography, the _distillation resjdue in 6%e flask .
corppesifiasuwas e liquic @hi1701Q, and gitenmaimainig at 170°C under a nitrogen

3- (but yl oxycar bonyl am no- net hyl ) - 20 ]
atrmsphere ri metfeyl cycl 8hexyl d@¥Bani ¢ at¥d but yoneepiation g of

the yield of . )
3-(@-rethyibuty)oxyeartbonylaminormetieylh15,5-gimethyicyclipbexyearbamic  acid

hexYl carbam ¢ acid butyl ester based on
(3-methylbutylpésted was 235t % hiyneeighl. cycl ohexyl ami ne was 90%

This solution was a conposition in which the

[Exatplelonetric ratio of
3- (but yl oxycar bonyl am no-net hyl )-3,5, 5-tri nmet hyl cycl oh
[028%y! carbani ¢ acid butyl ester 25 and 4-nonyl phenol was
1:10.2. This conposition was a liquid at 30C, and

TR SRR oot SRS T 15
trimethylcyclohexylcarbamic Acid Methyl Ester

A solution containing 38.2% by weight of 3-(methyloxycarbonylamino-methyl)-
3,5,5-trimethylcyclohexylcarbamic acid methyl ester was obtained by carrying out the
same method as step (9-2) of Example 9 with the exception of using 1820 g (20.2
mol) of dimethyl carbonate instead of bis(3-methylbutyl) carbonate, using 545 g (3.2
mol) of 3-aminomethyl-3,5,5-trimethylcyclohexylamine, and using 12.3 g of sodium
methoxide (25% methanol solution).

Step (11-2): Production of Composition
[0232]

2027 g of a distillate were obtained by carrying out the same method as step
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3- (but yl oxycar bonyl am no- net hyl ) -3, 5, 5-tri nmet hyl cycl oh
exyl carbam c acid butyl ester was 13.9% by wei ght.
[ Exanpl e 14] [0238] 5Step (14-1): Production of
D butyl Carbonate Di butyl carbonate was produced
using the sanme nethod as step (7-1) of Exanple 7.
a3t 518)6 (@B 1iBh of using the solution obtained in step (11-1)
(9 @?%ﬁa}ﬁpt ¢ 18)9 withOHEBCARp g .

oxycar bonyl am no- et hy0-3, 5, 5

and" "1639h h§ 'OS’P’ v @—?g%}‘le gﬁéétgﬁﬂé CofAQi,ﬂdﬁ&#émf@héﬁol,l Qa0 238fing the

A 'sol utPon contairnin . 3% by wel ght o

e R BRI TR e et o anszo b o

o BRSSP s v
i Bitorate J al nS result o
of :{qmgm g:e[%qhqqge ggg eéb??fﬁ[ \Y,?%@?t cgi}?%g:aﬂgf. iﬁ‘%%d'iti& SB8M result of
aniing, DY Ja Crpirateirapi b p RN S W ined H the flask was

solution). Step (14-3): Prodyctjon of nposi ti
foupd240] 2824 g of can "Lti |l at 8 WBre obtad¥ned by Welght

carrying out the sanme nethod as step 2 -3) of .

3. (maivipacabanyRM e Stob S b R B OGO N RIPfG acid  methy
obtained in step (14-2) and 9443 of .

ester, 4- di and hoxyfheenol Yigldt ead 06f 2, gimeihwwgamﬂnyl?&?fBPimethV')'
As a result of analyzing by %as chr omat ograpgiy, t he

3,5¢5-trimethyicyclokexylaanbamico beaegidsol umedwl contaston ng Based, on
by wei ght of dibutyl carbonate and 15. 3% by _wei ght of

3-ahihovnethyl-3,5, Stridethylcydphexylamines was #5%nal Jhisngohyion was a
l'i quid chromatography, the distillation residue in the

corhp@siio?5 Wasinf oundwhizhcont aite 10. 3%tbighinsiejtic of ratio of
3- (but yl oxycar bonyl ar ni no- net hyl ) - _

3-@@@«;&%@9mhqusinﬁétﬁwybsasmémymbbhexycamm aoid methyl

eyield o

ester and 2,6-xylenol was 1:43.3. This composition was a liquid at 130°C, and after

of

maintaining at 130°C under a nitrogen atmosphere for 10 days, the concentration of
3-(methyloxycarbonylamino—methyl)-3,5,5-trimethylcyclohexy!carbamic acid methyl
ester was 5.1% by weight.
[Example 12]
[0233}

Step (12-1). Production of 3-(methyloxycarbonylamino-methyl)-3,5,5-
trimethyicyclohexylcarbamic Acid Methyl Ester

A solution - containing 46.7% by weight of
3-(methyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic acid methyl
ester was obtained by carrying out the same method as step (9-2) of Example @ with
the exception of using 1214 g (13.4 mol) of dimethyl carbonate instead of

bis(3-methylbutyl) carbonate, using 478 g (2.8 mof) of
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3-((butyl oxycarbonyl am no-net hyl )-3,5,5-tri nethyl cycl o

hexyl carbam c acid butyl ester based on

3-am nonet hyl- 3, 5, 5-tri net hyl cycl ohexyl am ne was

94.1% This solution was a conposition in which the
3-afiinométhgh®5/5-frimethyloyaidhexylamine, and using 10.8 g of sodium

3- (but yl oxycar bonyl am no- net hyl )-3, 5, 5-tri net hyl cycl oh

mehoxided2b% methapblsdlution). ester 5 and
2, 4-di net hoxyphenol was 1:20.8. This conposition was a

| !Stlébfﬁm) FHlodustivh @Tf(t(ﬂhg@ﬁtzm aining at 30C under a
nitrogen atnosphere for 90 days, the concentration of

[02 ](butyl oxycar bonyl anni no- net hyl )-3, 5, 5-tri met hyl cycl o
exyl carbam c acid butyl ester was 10.0% by wei ght.

[DlEﬁ?;F{;# %&?%lsﬂli%té Q?e‘f'é]ob%@@d b cakyind baCiHe! $4te Qﬁethod as step

onat e carbonat e was produced

(9-1'3‘§l> . rl%zéi@ﬁs U@r gﬁé%ﬁﬁorﬁw'ﬁs&é the lutfcrP8blathel in step (12-1)
andyAHE0/8 cf-£ 4 e BB iiead BF 2 £RLRATI fiphanofy ééImaking
v Sl T é@%@%téﬁefaf"‘fﬁ%ﬁm gPpYh, oL gnplvzing by gas
chr?méiosra@vsﬁer dighheye s o % FEE ol Ferthonaplfef 2% by weight

Di ntoth condenser a re attached t

of cimei gasbonale &hd 1 2k by SBREChBeiaele e @"sﬁtaemsuﬂ of
wth nitro the flask was imrersed. jn Oi |

anahingby !l@lgcﬂ)rtpraatqsmyo;hq distiliation, residugrobsaingd gd dn 3?3 flask was
sodi um et hoxi de (25% net hanol sol ution) w th a

fourd rion ontain s6.8% byeweight t ofoB-(raethploxxcasboryiaminoamethyh-3,5.5-
liquid were suitably collected and subjected to NWVR

trimetiylloyelahexgnarbaimic r esacid on metbyl er esteat ecdnd t te poivigld  of
4, 4" - met hyl enebi s(cycl ohexyl am ne) was no | onger

3- (rdahgbkpchrbwammoemethyl)n@SﬁirMetbﬂcyﬁehmMmm aacid methyl

basic sulfonic acid i on exchange resin (Anberlyst-15,

est@pbased abn ReiniihemethHyh35, S-trimettipiyclatipudamihebywas 94%. This
removing the 157 noisture and supplied to a colum

SO Ark? 3, FILPPBH B k! kb e o
3-(methyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic acid methyl
ester and 2,4,6-trimethyiphenol was 1:32.7. This composition was a liquid at 150°C,
and after maintaining at 150°C under a nitrogen atmosphere for 2 days, the
concentration of
3-(methyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  acid methyl
ester was 6.0% by weight.
[Example 13]
[0235]

Step (13-1): Production of Dibutyt Carbonate

Dibutyl carbonate was produced using the same method as step (7-1) of
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As a result of analyzing the solution by liquid

chr omat ogr aphy, the solution was found to contain

30. 8% by wei ght of

di buty1-4, 4" - met hyl ene-di cycl ohexyl carbanmate. 5Step

(15-3): Preparation of Conposition [0243] The
Exasplei7i on obtained in step (15-2) and 6023 g of

2-tert-anyl phenol were m xed to obtain a honbgeneous

s @t (18:2): Fredsctiontof GA(bvdoxyeprtcngtaminoanetbyR S8, &+

di stillation apparatus (Ms-300, Sibata Scientific

trimé: lofB¥ylcdidmic AsEBUtylstehe rate 10 of 300 g / Hr
and 'ow bolling point conmponents were renoved at a

[gzgﬁnperature of about 130C and pressure of about 0.13
kPa to obtain 1977 g of a distillate. As a result of

anglsyiiiod &hg&i@ﬁgc 5 BTRURO WaRIhE : oft @-‘Eblﬁi&fﬁ)&&é&rﬂbﬁylmo-wethyl)-

determned t e~a soluti'on containing 78 2% by wei gh

3,5,?&@4&@?{{1&%]0@%\5&2@%&%@@%@ Pvﬁ?/‘égﬁér Wi Bbtafled by BhAPIRG - out the

1"on, atron residue obtained In
S ¢
sanfq, e o K {5727 BE EAEEIRICYS Wit 8¢ oRCEFER Gy 042 ¢ (134
2..4% by, wei ght, of . . .
mollf 1850 Sebhtpte AtEEg cnoRER, 135 Mg, 4779, @8 o of
s-airenipBr-55 S rihay P TR B onely | ae) 2. 8 o1 sodium
7% Th it] h
me@%‘ﬂ@t‘f@%&%&%hﬁ‘g‘ﬂ%ﬁ?bﬁt y1-4, 4" -met hyl ene-di cycl ohex
yl carbamat eand 20 2-tert-ar1%(é8henol of 1:17.6. This
conpp £13-8h Praduction of ferapesitizhc, and after mai nt ai ni ng
at 30C under a nitrogen atnosphere for 85 days, the

[02%dncentrati on of
di butyl-4, 4' - net hyl ene-di cycl ohexyl carbanmate was 12. 2%

by1688i glof a distilatewera @ptgioed by cErBing oyt theigame method as step

Production of Bis(3-nmethylbutyl) Carbonate ] )
(9-Bi of (Bramaple ) Withythy exameptioraok using thecshivtion ablaingd: inestep (13-2)

sane nethod as step 158 (1-1) of Exanple 1.
and 5805 g of 4-nonylphenol instead of 2,4-di-terf-amylphenol. As a result of
analyzing by gas chromatography, the distillate was found to be a solution containing
82.6% by weight of dibutyl carbonate and 10.4% by weight of 1-butanol. In addition,
as a result of analyzing by liquid chromatography, the distillation residue in the flask
was found to contain 14.1% by weight of 3-(butyloxycarbonylamino-methyl)-
3,5,5-trimethylcyclohexylcarbamic  acid  butyl ester and the yield of
3-((butyloxycarbonylamino-methyi)-3,5,5-trimethylcyclohexylcarbamic acid butyl ester
based on 3-aminomethyl-3,5,5-trimethylcyclohexylamine was 90%. This solution
was a composition in which the stoichiometric ratio of
3-(butyloxycarbonytamino-methyl)-3,5,5-trimethylcyclohexylcarbamic acid butyl ester

and 4-nonylphenol was 1:10.2. This composition was a liquid at 30°C, and after

maintaining at 30°C under a nitrogen atmosphere for 100 days, the concentration of
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Step (16-2): Production of

Bi s(3-net hyl butyl)-4, 4" - met hyl ene-di cycl ohexyl
Car banmat e [ 0245] 5A sol ution containing 34.7% by
wei ght of bis(3-nmethyl butyl)-4,4"-

met hyl ene-di cycl ohexyl car bamat e was obt ai ned by

3-(nayioxycagbanylarhine-rethpl)-3c5, Eddmemymyetmhexﬂcaﬁ)amlc Ecidhbulyl ester
15 with the exception of using 2270 g (11.2 nol) of

wad135.6% bpieigheut yl ) carbonate instead of dibutyl
carbonate, using 463 g (2.2 nol) of
[Exémﬁle‘mt hyl enebi s(cycl ohexyl am ne) (Al drich Corp.
, and using 21.2 g of sodium 10 net hoxi de (25%
[zgt hanol solution). Step (16-3): Production of
nposi ti on [0246] 1775 g of a distillate were
t@agrc?ﬁfﬂ)@eaﬁ@gnrla Dbty OfrsohaRe et hod as step

W|t t he exception of using the

S%@hg@g:aﬂ?é@t_ e 311 d( aﬁrnégghég?aﬁ@ HigthsH 2476tep (7-1) of

I nst

anyl phenol. As a result of anal yzi ng by gas
Exaiﬁpﬁ!%%t ography, the distillate was found to be a

b e i(ﬁ%?ﬁ?fbﬁ%@i%?@ﬁ@%@ﬂk@E}%";ef&‘g' Sor

1-b | t It of
gy SN g SteAR AP IR YB apny . the i still ati on

resi due obt ai ned in the flask was found to contain
[02381 506 by wei ght of 20

bi s( 3- net hyl but :
I SM{O@ gcyﬁ%m{t{gézgi%/ﬁ 0byo;fvhe)l(glh(%noef g(b%t%‘o%ga)l(r%nylamlno-methyl)-

bIS(3 met hyl butyl) -4, 4' - net hyl ene- di cyc| ohexyl ,

3 séetnmﬂwl@vc{ﬁw%arbamm aqlﬁ;bﬁ%ﬂl éﬁ@él"ﬁ%%ﬂaﬁﬁ‘é’zw m@;: out the
was 96% This solution was a conposition in which t

sanw aiethod aststep (9-2) io Example 9 with the exception of using 3403 g (19.5
bi s(3- et hyl butyl) -4, 4" - net hyl ene-di cycl ohexyl

mol} aofbtheratibutyh ccakb ehate -abdained nipl stepn(ii4-Wasusing: 528 gh{3s1 mol) of
conposition was a liquid at 25 30C, and after

3-aﬁ‘ﬁhdﬂﬁ@thﬂﬂ»315,5alrinﬁﬂﬁylwul@hewlammepgand atusirgphd2® f gr &5 sodium
days, e concentration of

methbRidd-(PBY Mbihanipl soldtich % net hyl ene- di cycl ohexyl
carbamate was 159 27.2% by wei ght. [Exanple 17]

[ 3485 k(14-3): Production of Composition

[0240]

2814 g of a distillate were obtained by carrying out the same method as step
(9-3) of Example 9 with the exception of using the solution obtained in step (14-2)
and 9443 g of 2,4-dimethoxyphenol instead of 2,4-di-fert-amylphenol. As a resulit of
analyzing by gas chromatography, the distillate was found to be a solution containing
81.0% by weight of dibutyl carbonate and 15.3% by weight of 1-butanol. In addition,
as a result of analyzing by liquid chromatography, the distillation residue in the flask
was found to contain 10.3% by weight of 3-(butyloxycarbonylamino-methyl)-

3,5 5-trimethylcyclohexylcarbamic  acid  butyl ester and the vyieid of
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Step (17-1): Production of
Di met hyl-4, 4' - met hyl ene-di cycl ohexyl Carbamate 5 A
sol uti on containing 48. 3% by wei ght of
di met hyl- 4, 4' - net hyl ene- di cycl ohexyl carbanmate was
obt ai ned by carrying out the sanme nethod as step
3-((blfiXycamohylanmihe ridhyl)-8)5, S-trimethyleypciobexyi¢arbamicacid botyl ester
g (12.7 nol) of dinethyl carbonate instead of dibutyl
basedr &0 3adrainowssting-358. B-tamethyicycidhexglbmine was 94.1%. This solution
4, 4' - met hyl enebi s(cycl ohexyl am ne) (Al drich Corp.,
wad/SA) a andompositioR5. lirg ofwhieHi umttenet hstsictionietfiéo  ratio  of
nmet hanol 10solution). Step (17-2): Production of

3 QedarbéryidRéShethyl)-3,5 5QAmethyidyciohdixglcaitantie asid butyl ester
obtai'ned by carrying out the sanme nethod as step

and é%-&i?ne‘ﬂ%mﬁ?ﬁaﬁélewéé 190 8. t TRisoritsitn Whs ¥siiqd deB0°C, and
sol ution obtained in step (17-1) 15 and using 5287 g
£ oA i . ] | _
aﬂexsm%m%ggfcﬁ ?9@?@%%}? ﬂgrdgaﬁ%gsﬂﬁera 15°80 dgﬁé’, ’tlQ? %gﬁ‘éentratlon

ana y gas chronatogra

o AN SR AR v
oo EUAF R BT £5.%) S o2 O

obtaiped in the flask was found to contain 13.6% by
[E’%ﬁpﬁw? of 20

gj' nmet hyl- 4, 4' - met hyl ene- di cycl ohexyl car bamat e, andt heyi
02411407 di et hyl-4, 4' - net hyl ene-di cycl ohexyl carbamate

based on 4, 4' - met hyl enebi s(cycl ohexyl am ne) was 95%

ThPePS&P10:i Ryedustiorof diRElS 3% which the

stoichionetric ratio of )

di Bibuty) xarbanatesvay | RFaduead: ysingh the, saper mathed ashgtep (7-1) of

2,4-diisopropyl phenol was 1:11.5. This conposition was
Examplequi d at 30C, and after 25 nmmintaining at 30C under

a nitrogen atnosphere for 98 days, the concentration

of Step {52y IRreductioreofyibutyb4 di'-tethyens-gicyciohpyyiearbamate

13. 2% by weight. 160 [Exanple 18] [0249] Step (18-1):
[02&2]oduction of Dinmethyl-4,4'-methyl ene-di cycl ohexyl

Carbamate A solution containing 42.6% by wei ght of

di 26050y 11 3.24molyeif iihtplecatboyateadtdained in step (15-1) and 442 g (2.1
mol) of 4,4'-methylenebis(cyclohexylamine) (Aldrich Corp., USA) were placed ina 5 L
volumetric fourth-mouth flask, a stirrer was placed in the flask, and a Dimroth
condenser and three-way valve were attached to the flask. After replacing the
inside of the system with nitrogen, the flask was immersed in an oil bath heated to
80°C followed by the addition of 20.3 g of sodium methoxide (25% methanol solution)
with a syringe to start the reaction. Samples of the reaction liquid were suitably
collected and subjected to NMR analysis, and the reaction was terminated at the
point 4,4'-methylenebis(cyclohexylamine) was no longer detected.

The resulting solution was housed in a basic sulfonic acid ion exchange resin

(Amberlyst-15, spherical, Rohm and Haas Co., USA) adjusted by removing the
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5 carbamate was obtai ned by carrying out the sane
nmet hod as step (15-2) of Exanple 15 with the exception
of using 1625 g (18.0 nol) of dinethyl carbonate
i nstead of dibutyl carbonate, using 631 g (3.0 nol) of
4, 4' - met hyl enebi s(cycl ohexyl am ne) (Al drich Corp
molsBap, antdsuppiied to7 a4 coluptn yafmed tet6iSe by grzmernal jacket to
nmet hanol solution). 10Step (18-2): Production of
neulralige $he sadiufnopsthioxide in thesgiutiomf a distillate were
obt ai ned by carrying out the sanme nethod as step
( 1As 2)reshilt Bk analyzing Fhevsolutioh dydiquishehromatdgraphy dhe belution was
solution obtained in step (18-1) and using 9600 g of

fouRd o xphtamoB0.8%sheadight of dibatyi-4ayaethgeng-dicislohexgsabamate.
of 15 analyzing by gas chronatography, the distillate

WaStebq1538)! PréparationdflCarapogiadti ai ni ng 62. 6% by wei ght
of di nethyl carbonate and 10.9% by wei ght of nethanol .

[0248) addition, as a result of analyzing by liquid
chr omat ography, the distillation residue obtained in

it h?hi's%ﬁhxo%bt&ﬁiéﬂdpt Qte‘b"[‘fﬁiiqq afld %603 g\\6f Qtlbrtiﬁmﬂphenol were

yl-4 ,4"-met hyl ene-di cyc ohexyl car banmat e, and

mibledpittaif homtoShes olatbrf THRI SR IES RUEPIRAONA olecular
distl@g’lochlég e{“ﬁf‘ éﬁlga@d %‘i}bgﬁssaeﬁfm??ééﬁdo%y' ﬂtd"hJéant)rEf the rate
« S A P R
abﬁtﬂ@g‘g’rﬁh S o Tl 3% it 3 §8a b bl TS of acistite. As
resél?é%l%%xé%%%fgésgzgﬁ%p%tg??%h%%e F bgqtfe ar ba ar@iﬁc)adc' to be a
5 a3 % Sl AT 57 v

sane nethod as step (1-1) of Exanple 1. 5Step (19-2);
1-bptapglict Inp@ddition, when the distillation residue obtained in the flask was

Bi s(3-net hyl butyl)-4, 4" -net hyl ene-di cycl ohexyl
analyaednliquid Olamqlatography, the distillation residue was determined to contain
12.4% by weight of dibutyl-4,4"-methylene-dicyclohexylcarbamate and the yield of
dibutyl-4,4'-methylene-dicyclohexylcarbamate based on
4,4"-methylenebis(cyclohexylamine) was 97%. The composition had a
stoichiometric  ratio of  dibutyl-4,4-methylene-dicyclohexyicarbamate  and
2-tert-amylphenol of 1:17.6. This composition was a liquid at 30°C, and after
maintaining at 30°C under a nitrogen atmosphere for 85 days, the concentration of
dibutyl-4,4'~methylene—dicyclohekylcarbamate was 12.2% by weight.
{Example 16)
10244]

Step (16-1): Production of Bis(3-methylbutyl) Carbonate

Bis(3-methyibutyl) carbonate was produced using the same method as step
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A solution containing 29.5% by wei ght of

bi s(3-net hyl butyl)-4, 4" - nethyl ene-di cycl ohexyl

car banat e was obtai ned by carrying out the sane nethod

as 10 step (15-2) of Exanple 15 with the exception of

using 3010 g (14.9 nol) of bis(3-nethylbutyl)
(1-PDF@AiAe @bt ai ned in step (19-1) instead of dibutyl

carbonate, using 505 g (2.4 nol) of

4, dlep o6y BRABLEAF YOBIS EMetIbR)-4, AMikthpieng-diyclbhexyl

of sgngE?nethoxide (25§fnesﬁgﬂg?usolutioﬁ). Step

2. Production of Conposition 15 [0253] 2511

Ca@*ﬁF&% distillate were obtained by carrying out the
[Ozégpe met hod as step (15-3) of Exanple 15 with the

exception of using the solution obtained in step

(19-2 Qﬁ&u. imAg2 949% 2 RCNERACSE BiseaREGlbutyl)-4,4-

2_1? er%ql p?}dgﬁ%ﬁﬁis 94 9% e Bf lﬂ%@ gashg tyl)-4,

a reésult’ of anal yzi ng

ol RSO oy 9 o s
o) QIS AR5 GRS e, 97D 692 mop o

. anal yzing by liquid,chro raph the distill.at]
bisBagetivib i) Ersheiais, nstrad PhabuREaraIRe  1Sihg 463 4 2.2 mob of
15. 0% by wei ght of . X . .

4. 4bmsthylenabin{evsieRaxylamine) (Aidngh GRE: (VBN aNGEING 212 g of sodium
carbamate, and the yield of
methox(de @6thyethanpl §0l>!/l§lqﬂ)- met hyl ene- di cycl ohexyl
carbamat e based on 25 .
4, @tepr(d6+3)1 RroductigreotCompesitiahi ne) was 91.2% This
solution was a conposition in which the stoichionetric
[0246} i 0 of
bi s( 3- nnet hyl butyl) -4, 4" - net hyl ene- di cycl ohexyl
cat et gtef adidtifatehesrsl glitainet twasartyidg out thhsame method as step
conposition was a liquid at 150C, and after

(1556) STENample 18twilibiHe exsiption ofiusingathe salutipnpdtdaieed on step (16-2)
day, the concentration of

' ' ' ' rohewlphenol. A It
a8 A i ol g abpampghorefo oo

r O - i 1 A .
of %hgutz@\g ggz as” %ﬂ%ﬁéb@ﬁdg@, Bhd Widtilate e 3Fbend to be a solution

onat e was uced using the sane net hod

coffint 1 ) RIS ARkt o et s o
Tl Y e L
el BRGNS e O G 205 y ot o
bisgs-&%ﬁiy?bur{%-h,4Q-fméihagﬂgjdic%%[o %?(yt €8 ta%inaqg,d ia'?xds’t e yield of
bis(3-methylbutyl)-4 4'-methylene-dicyclohexyl carbamate based on
4 4'-methylenebis(cyclohexylamine) was 96%. This solution was a composition in
which the stoichiometric ratio of bis(3-methylbutyl)-4,4'-methylene-dicyciohexyl
carbamate and 2,4-di-ferf-amylphenol was 1:4.7. This composition was a liquid at
30°C, and after maintaining at 30°C under a nitrogen atmosphere for 85 days, the

concentration of bis(3-methylbutyl)-4,4-methylene-dicyclohexyl carbamate was
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15 (20-1), using 652 g (3.1 nol) of
4, 4" - met hyl enebi s(cycl ohexyl am ne), and using 29.9 g
of sodi um net hoxi de (25% net hanol solution). Step
(20-3): Production of Conposition [0256] 2533 g of a
distillate were obtained by carrying out the sane
27 @204 bpweightst ep 20 (15-3) of Exanple 15 with the
exception of using the solution obtained in step
[ExaRipi@)7hnd using 4025 g of 4-tert-butyl phenol instead
of 2-tett-anyl phenol. As a result of analyzing by gas
[02af] omat ogr aphy, the distillate was found to be a
sol ution containing 78.8% by wei ght of dibutyl

C agiepnar &) aPrdlétich oPbinvathg, 4'ahethylameadiofclohexyl Carbamate

addition, as a result of analyzing by liquid

C hA GiERitRA" GMtining 48, 9% by WeigHt O dim&'tr%;ﬂfmahﬁeﬂeidmyclohexyl
0

25 the flask was found to contain 21. y wei ght of
oA o I By P ) SN e e () sl
16 37 BTG PIGTEN 1Bl R0, 127 ms) sl gmgihyarbpnate instead of
] ol 1% 8, 5 AP LGREREl famine
(R, B YIS 28 52 ol FRRBBL G tranc

"?ﬁ ni.t rogen atnosphere for 30 days, the concentration
solllfory. i hut y1- 4, 4' - met hyl ene- di cycl ohexyl carbanmate was

21628 ¥ -2 Bduction of Compodition
[0248]

1045 g of a distillate were obtained by carrying out the same method as step
(15-3) of Example 15 with the exception of using the solution obtained in step (17-1)
and using 5287 g of 2 4-diisopropylphenol instead of 2-fert-amylphencl. As a result
of analyzing by gas chromatography, the distillate was found to be a solution
containing 63.8% by weight of dimethyl carbonate and 15.1% by weight of methanol.

In addition, as a result of analyzing by liquid chromatography, the distillation residue

obtained in the flask was found to contain 136% by weight of

dimethyl-4,4'-methylene-dicyclohexy! carbamate, and the yield of
dimethyl-4,4'-methylene-dicyclohexyl carbamate based on
4 4'-methylenebis{cyclohexylamine) was 95%. This solution was a composition in
which the stoichiometric ratio of dimethyl-4,4'-methylene-dicyclohexy! carbamate and
2,4-diisopropylpheno! was 1:11.5. This composition was a liquid at 30°C, and after
maintaining at 30°C under a nitrogen atmosphere for 98 days, the concentration of

dimethyl-4,4'-methylene-dicyclohexyl carbamate was 13.2% by weight.
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[0257] Step (21-1): Production of Bis(3-nethylbutyl)

Car bonat e Bi s(3-net hyl butyl) carbonate was

produced using the sanme nethod as step 10(1-1) of

Exanple 1. Step (21-2): Production of

Tol uene- 2, 4-di carbam ¢ Acid Bi s(3-nethyl butyl) Ester
[Expmp8818]1529 g (7.6 nol) of bis(3-methyl butyl)

carbonate obtained in step (21-1) and 15 257 g (2.1
[0248)0] ) of 2, 4-tol uenedi amine (Al drich Corp., USA) were

placed in a 5 L volunetric fourth-nmouth flask, a

st $tepdl8vixsPodactioh of Dinfethylia4'metiytene-dicynlahexyl Carbamate

condenser and three-way val ve were attached to the

f | Asblutidhtoontdinipha4d.6% by eveighti of dimithyhd, 4 ysathplenedicyclohexyl

nitrogen, the flask was imersed in an oil bath heated

carbam8CvaS bbRimst by chfiging @it thedsarné né&hdd asateps (18-2)of Example

nmet hoxi de (25% net hanol solution) 20 with a syringe to

15 With' thet &}Rebfigr lof WingSIERS §S(18(0 hisl) bEdmetAyl tarBibhate instead of
were suitably collected and subjected to anal ysi s,

dib%\?p chforlafiC LsG BB% § (30 lnr'r\bﬁdofit4,4'fiﬁetﬁgieﬁbbis(cy_clzlr?gexylamine)

4-tol uenedi anine was ho | onger detected.

Y ti h odi . . .
(VAR 0 ISAYL B YARRLPFIH §E Aok embas o5 ethanc
solﬂﬁ)gi Co., USA) adjusted by renoving the 25 noisture

an

supplied to a colum warned to 65C by an external

LOPRBI AR D Tk Etort St RSB "0F 2l V2 ng ¢ ne

025@' ution by liquid chromatography, the solution was
[ und to contain 39.8% by wei ght of
t o] uene-%

O 5 3l ooyl B B b b o i
(15-3) of Example 15 with the exception of using the solution obtained in step (18-1)
and using 9600 g of 2,6-xylenol instead of 2-ferf-amylphenol. As a result of
analyzing by gas chromatography, the distiliate was found to be a solution containing
62.6% by weight of dimethyl carbonate and 10.9% by weight of methanol. In
addition, as a result of analyzing by liquid chromatography, the distillation residue
obtained in the flask was found to contain 9.4% by weight of
dimethyl-4,4"-methylene-dicyclohexyl carbamate, and the yield of
dimethyl-4,4-methylene-dicyclohexyi carbamate based on
4,4'-methylenebis(cyclohexylamine) was 97%. This solution was a composition in
which the stoichiometric ratio of dimethyl-4,4-methylene-dicyclohexyl carbamate and
2.6-xylenol was 1:25.7. This composition was a liquid at 130°C, and after
maintaining at 130°C under a nitrogen atmosphere for 3 days, the concentration of
dimethyi-4,4'-methylene-dicyclohexyl carbamate was 9.2% by weight.

[Example 19]
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the dt%'ﬁa@ﬁi%%@@% .Obﬂa%%m%ﬁ@s Redhynd

The solution obtained in step (21-2) and 5411 g of
2, 6-xylenol were m xed to obtain a honbgeneous
solution. The solution was supplied to a nol ecul ar
distillation apparatus (Ms-300, Sibata Scientific
Iechnol ogy, Ltd., Japan) at the rate of 300 g / H and
(025} ow boi | i ng poi nt conponents were renobved at a
tenperature of 10 about 130C and pressure of about
Slars (184) 1Ryogetamot Bs(>-meshybubisCAmanes As a resul
of anal yzing by gas chromat ography, the distillate was
@ag(Srmicthgidbutyl) karborsate wvas rprodoced nismyg 4ite 4%y metihght as step
of bis(3-nethyl butyl) carbonate and 23. 9% by wei ght of
(1-1) 8f Bramyple - butanol . I n addition, when the distillation
resi due obtained in the flask was anal yzed by |iquid
e 0 (RI-28 AR RYictid 1B leiﬁJrﬁétﬁgl'leWi)"Q ﬁ%ﬁhV@ﬁeJcﬁcyclohexyl
determ ned to contain 12.3% by viei ght of
Carbérﬂé pene- 2, 4-di carbam ¢ aci d bi s(3-nethyl butyl) ester
t he yield of toluene-2,4-d ica rbamic acid
[0252&;(3 nmet hyl butyl) ester based on 2, 4-tol uenedi am ne
s 95% The conposition had a stoichionetric ratio of

t.ol uene 4-di car bam i d |s(3 yl put
ha STy ORATIDR 12957, B SWEEHIoNPL | HEGEBRLIbuty)-4,4-
iquid at 120C, and after maintaining 20 at 120C under
methﬂenew@@&h@whwpﬁ&%ewas oblained by parmpipa i thesaae @ethod as
tol uene- 2, 4-di carbam ¢ acid bis(3-nmethyl butyl) ester
step \Ma5-2120ﬂ%>¢aynrv|ei 45t with Bhensixeepttdn [ @f266ingSBEA0( 82(1¥.9 mol) of
Producti on of Tol uene-2, 4-di carbannic Acid Di net hyl
bis(3Mnséthylb2bA) satbdnate shiainedninngted3 (1841 byinsteadhef dibutyl carbonate,
tol uene- 2, 4-di carbam c acid di net hyI ester was
usingo808i g1¢2l 4bph bfn'i‘gné’t‘h |ldrid®istayiio iy, 8h@Pusing 23.1 g of
9’(21-2(;;“E dl)a le 21 leth the exceptl onr%? usi ng 1422 J

SOdqu_il é,-gegh gﬁ)@ %fm ;Hé‘ﬁbh leuﬁaﬁ)bonate i nstead of

uty car bonat €, usi ng 305 g (2.5 nol) of

PR ST LT pe FRMAE ony ” &i8p (22-2)

‘,{iroducti on of Conposition 5[0261] 1179 g of a

[0253)i stillate were obtained by carrying out the sane
rrethod as step (21-3) of Exanple 21 wth the exception
#O 19 9 atﬂ@“@@lﬁut’ﬁ”@no@é‘i"@q@iﬂ Q%Wﬁl%ﬁutﬁ'ﬁﬁm&n@ethoc’ as step
usi ng 5554 of 2, 4-bis(a, a-dinethyl benzyl) phenol

(15-3) @itEe@mnie 1% \§ith jhe auteptinn of veisalt e@pltawaﬂ gbtringdbyp step (18-2)
gas chromatography, the distillate was found to be a

and ssihgt549? §0ofc Bqpheinyiphendl ikStedd ofe2-dgévi-aniylpheretinyAs a result of
carbonate and 13.0% by wei ght of methanol. In

analyaiy by eas mmaf@aﬂ)? Qe anailbeE Weis Byuhd @bd a solution containing
chromat ogr aphy, the stillation residue obtained in

79. O%hebLYf '\ﬁélgh’fvaéf flﬂ%{)&‘;nfe‘?hﬂg ' rba?bér/atﬁy M 918,194 by weight of

ene- 2, 4-di carbam ¢ ‘aci d ‘di met hyl ester, and t

|40l I car
N A R o
V\,hl ch,th 5 st chi 35%8?‘ adﬂ[f%té% t%; weight of
u&y a- di met h?/I benzyl ) phenol was 1:6.9. This .
bls(3ﬂaﬁ%wm A 4erethyiengdiaveiehest c C@r,tp@rrgft@er hndthe yield of
mai ntai ni ng at 130C under a nitrogen atnosphere for 1
bis(3dmgthyihaylr i enethylenerdicyclolgxadne- 2, carbipma@itdani ¢ based on
di met hyl ester was 12.8% by wei ght.
4 4'-methylenebis(cyclohexylamine) was 81.2%. This solution was a composition in

which the stoichiometric ratio of bis(3-methylbutyl)-4,4'-methylene-dicyclohexyl
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[ Exanpl e 23] 20 [0262] Step (23-1): Production of

Bi s(3- nnet hyl butyl) Carbonate Bi s( 3- net hyl but yl)
carbonat e was produced using the same nethod as step
(1-1) of Exanple 1. Step (23-2): Production

of N, N -(4,4'-nethanediyl-di phenyl)-bi scarbam c 25
cartfarhateBiral 3phehyiphdndiwas £44dr [Thrc&impdmtion was a iReRHKaly150°C,
(13.0 nol) of bis(3-nethylbutyl) carbonate obtained in

ands tafRr (Rdintainingdatt 1B0BCY uhded amiifrogén atmosphere for 1 day, the
4,4' -nnet hyl enedi aniline (Aldrich Corp., USA) were

conBREgtibn Nofa Bis{3-vet -4, 4-osthylenedidyclohezl, aarbamate was
stirrer was placed in the flask, and a Dinroth

13.98ARsight. and three-way valve were attached to the
flask. After replacing the 5 inside of the systemwth
o [eOf" the flask was imersed in an oil bath heated

[E ?’lgbsoc foll owed by the addition of 16.2 g of sodium

wz%t hoxi de (25% net hanol solution) with a syringe to
Start the reaction. Sanples of the reaction liquid

S P A apieg 0,10 N anel v
T S S O BP0, Bt e T o

i O change resin (Anberlyst-15, spherical, Rohm and
EX%RHQ%O , USA) adjusted by rempving the npisture and

7 b (56 2} rticional CYRLER 4-tetrentioRicBISl Framate

solution. As a result of analyzing the solution by
[02%%]qui d chr omat ography, the solution was 15 found to
contai n 28.6% by wei

N, Ausolution’ cqréainmseaﬁ-ﬁpﬂg d:%weigm)of HibutHh4rmethidene-dicyclohexyl

bi s(3-nethyl butyl) ester. Step (23-3): Preparation of
carlzmateswas obtajrericay carrying out the same method as step (15-2) of Example
15 with the exception of using 3133 g (18.0 mol) of dibutyl carbonate obtained in step
(20-1), using 652 g (3.1 mol) of 4,4'-methylenebis(cyclohexylamine), and using 29.9 g
of sodium methoxide (25% methano! solution).

Step (20-3): Production of Composition
[0256]

2533 g of a distillate were obtained by carrying out the same method as step
(15-3) of Example 15 with the exception of using the solution obtained in step (20-2)
and using 4025 g of 4-ferf-butylphenol instead of 2-terf-amylphenol. As a result of
analyzing by gas chromatography, the distillate was found to be a solution containing
78.8% by weight of dibutyl carbonate and 17.4% by weight of 1-butanol. In addition,
as a result of analyzing by liquid chromatography, the distillation residue obtained in

the flask was found to contain 21.4% by weight of dibutyl-4,4-methylene-dicyclohexyl

carbamate, and the yield of dibutyl-4,4'-methylene-dicyclohexyl carbamate based on
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The solution obtained in step (23-2) and 2339 g of
2,4-di-tett-anyl phenol were 20 m xed to obtain a
honogeneous sol ution. The solution was supplied to a
nol ecul ar distillation apparatus (M 300, Sibata
Scientific Technol ogy, Ltd., Japan) at the rate of 300

4 4'gnithyfenebis(¢yohoHesiylamine )owas 87 ddhp o flkis tsoluionevassasepiposition in
at a tenperature of about 130C and pressure of about

whibh 18e lsRsicliiomebicaratio28# dibgtyb#,4-mbthyliehédicyclohexyl carbaimate and
of anal yzing by gas chromat ography, the distillate was

4-té1ﬁb@l¥l‘p’h@ﬁ6l Wasbeod. 25THi9 | dehipositioanivas ra Niquid4ab%obIC, and after
wei ght of bis(3-methyl butyl) carbonate and 14. 9% by

ma?ﬂ&iizﬁih? 01108 ORIk alniﬁé?é%ﬂahnoé_dhe?éi ttirtapaaysiiee chhieentration of
distil'lation residue obtained in 167 the flask was

dib%@#,ﬁﬁ@@&@eﬂf&&fgy&oﬁ BBbR1E Was 216%Myseightit | on

m ned to contain 28.6% by wei ght of
: 44, 4' - met hanedi yl - di pheny1) - bi scar banni ¢ aci d
[Ex%ny%eéﬂet hyl butyl) ester, and the yield of
[DZ%‘!]NLM’ 4' - met hanedi yl - di phenyl) - biscarbamc acid
I's(3-net hyl butyl) ester 5 based on

2 SrpTELSRAtAN b e Audishy bansiigmesi {1 on had a
i B a5 el o g R T o o st

; . Thig conposition was a liquid at 30C, and after
U-ﬁﬁi@am‘% -at 30C under a nitrogen atnosphere for 10

days, the concentratjon of , . y Ee
N, g@p A2Tr2) Rrodustion 9f Tolenesh g dicarbpaicheid RisGappthylbutyl)
bi s(3-nmet hyl butyl) ester was 10 28. 3% by wei ght.
Esteexanpl e 24] [0265] Step (24-1): Production of Dibutyl
Car bonat e
[0258]

1528 g (7.6 mol) of bis{3-methylbutyl) carbonate obtained in step (21-1) and
257 g (2.1 mol) of 2 4-toluenediamine (Aldrich Corp., USA) were placed in a 5 L
volumetric fourth-mouth flask, a stirrer was placed in the flask, and a Dimroth
condenser and three-way valve were attached to the flask. After replacing the
inside of the system with nitrogen, the flask was immersed in an oil bath heated to
80°C followed by the addition of 28.4 g of sodium methoxide (25% methanol solution)
with a syringe to start the reaction. Samples of the reaction liquid were suitably
collected and subjected to NMR analysis, and the reaction was terminated at the
point 2,4-toluenediamine was no ionger detected.

The resulting solution was housed in a basic sulfonic acid ion exchange resin
(Amberlyst-15, spherical, Rohm and Haas Co., USA) adjusted by removing the
moisture and supplied to a column warmed to 65°C by an external jacket {o

neutra{iie the sodium methoxide in the solution.
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D butyl carbonate was produced using the same nethod
as step (7-1) of 15 Exanple 7. Step (24-2):
Producti on of

NN- (4, 4' - met hanedi yl - di phenyl) - bi scarbam c Acid

Di but yl ter [0266] A solutiqn containing 36.9% b :
%iagﬁéum, @@h}?g\g $RIHERH %:y?@p%grﬁymatog@p%y, tﬁe Q/oiutlon was
bi scarbam ¢ _acid di butyl ester was_ obtained by

found dareayitaig FUB%t b weight pEtelbane $digarpamic acigs bisidgmsatiaylbutyl)
23 with the exception of using 1622 g (9.3 nol) of

ester.di butyl carbonate instead of bis(3-nethyl butyl)
carbonate, using 377 g (1.9 nol) of
dtep @2MEd)hPremedtion of Coepawitibrusi ng 11. 0 g of sodium
met hoxi de (25% et hanol solution). 25Step (24-3):

[0259fr oduction of Conposition [0267] 168 1430 g of a
distillate were obtained by carrying out the sane

gﬁé hos ﬁﬁtﬁﬂwq@zﬁ\' étlepO{)Zg Ei()aﬁﬂﬁ &443 Yid %%%&e‘??gﬁ g@ré%ixed to

_usmgtesoumno_ame I n st p
o Vhrk3 08 g B T, AARAT S DG g ol
sl STEATERCRHETRY, 5o S BAIoh I, el Bt e rte

carbonate and 18.8% by wei ght of 1-butanol. In

of 30Q@dl Hrand lew hollisgupainbeompangpisnyers remgyed at a temperature of
chromat ogr aphy, the distillation residue obtained in

aboutt 180°C] asdk pressufre widboot dotl &Pa DBol@sirbJ46kiggol a afistillate. As a
N, N1- (4, 4' - met hanedi yl - di phenyl) - bi scarbam ¢ acid

result dbfoahalyziagt sy gasnchioheatygedphypthe distillate was determined to be a
N, N1- (4, 4’ - net hanedi yl - di phenyl) - bi scarbam c acid

soluticglri(u3 Rishidinifg 1484269 dvEIghil 8f bidt3-rBHNIBLRYIP dafitrate ant3.9% by

% This solution was a conposition in which the
ighf '} SHARMU | t distjllation residue obtained i
weioh R P RS o iy e clsen regilug optained in
Lput vl ngd. 2. 4,6-1Ll n g .
the fiRabts BRFERd By talu; bhyoRuRT the BRefetlor residue was
deter%agiggit al{%ngra%gﬁté%ﬁtz ‘ng%g?{yf awréliéhrtoggp ?(:taltr}grslg-lfi—%ic:fa%ar%ic acid
. N, N1-§4, 4' - met hanedi yl - di pheny1) - bi scar bam gg_i d i )
bis(3-giataIpHivdst @stelas B! 28y ¥iEldei Ght .toﬂ%-éﬁ isgfbamic  acid
[0268 Production of Hexanethyl ene Diisocyanate .
bis(3-frashylity)- etenhased| onisd-delupaedienige gvas 95%. The composition
Bi s(3-net hyl butyl) Ester / 2,4-di-tert-anyl phenol
had aGsiojpb#irhétoio ratio of toluene-2,4-dicarbamic acid bis(3-methylbutyl) ester and
2 ,B-xylenol of 1:20.3. This composition was a liquid at 120°C, and after maintaining
at 120°C under a nitrogen atmosphere for 2 days, the concentration of
toluene-2,4-dicarbamic acid bis(3-methylbutyl) ester was 12.1% by weight.
[Example 22]
[0260]
Step (22-1): Production of Toluene-2,4-dicarbamic Acid Dimethyl Ester

A solution containing 33.1% by weight of toluene-2,4-dicarbamic acid dimethyl

ester was obtained by carrying out the same method as step (21-2) of Example 21
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2058.7 g of dibutyl tin dilaurate (VWWako Pure Chem cal
I ndustries, Ltd., Japan) were added to the conposition
obtained in step (1-3) of Exanple 1 to obtain a
honbgeneous sol uti on. A thermal deconposition
reaction was carried out in a reaction apparatus as

withs tiwevexceptionGof Aisirg Ng22hg (15@ widlpof disthyhicartidnate instead of
distillation apparatus 202 (Kobel co Eco-Sol uti ons Co.,

bis(BtrelethylbapAngarbenateg using 305 g (8unodl) 0§ 2 dutoliuenediansdae oénd using
0.2 nm2 was heated to 200C and the 169 pressure within

33.8 Gofisbiiun mMeckidd (259% melhatgigallibny was set to about
1.3 kPa. The above solution was placed in a feed tank
2(dtepik-oymmbtiastidrooft Gempbsitios i | m di stillation
apparatus at the rate of about 980 g / hr via a line

[02é# A liquid conponent was extracted froma |ine 23
provided in the bottomof thin filmdistillation

?Pﬂg’@%ﬁ Kz&gﬂlﬂlt@%ré othined bygorﬁrgliﬁ% Egﬁﬁ%é‘irﬁeﬁod as step

gaseous conponent exanet hyl ene

@13 57 SRR 21 iR tooRid of FPingg pluton obfained n st (22-1)
ety PBas ol L HRageRsbvBt el Leldi cr 2 oolgpol. Ase
B e
conaified 154 pOTRRL! dethd BT 80 0% toveh fifetanol

distillation colum 203 via line 24. A gaseqQusS.. ... . .
In adiosmaRa rsultan analyzing by lavig| chrematooahhyaihe distijation residue
2,4-di-tett-anyl phenol was extracted froma |ine_27 )
obtaipediinghe flaskiwas found toreoniain 3A%oby weighi of teluspeedrdicgrbamic
a distillation colum 204. Hexanet hyl ene diisocyanate
acidvdinetbplastereand thelyield ofitaluepa-24divarbarois acig digethyl ester based
reacting for 13 hours, 15 294 g of a solution were )
on 2ettnlesredidming wasc06%3. Ahisasolution twas aanempesition tinewhich the
solution by 1H and 13C-NMR anal ysis, the solution was
stoithiontkttio catibai of 93etubyesid-givarksdmicex anidt hylireethyl ester and
di i socyanate. The yield based on hexanet hyl ene di am ne

2,43m§(a§ﬂ-d9|%thylﬁeﬁ£&2? bhefe! Wagr ¢:6Vr ETINg comsésiticrewas a liquid at
observed to be adhered to the inside of the thin film

13PCARMHA R maRRARIAY Wt - 1309C] el Ritrfglen] &Rfdbhere for 1 day, the
Producti on of Hexafret hyl ene Diisocyanate from

v e b el

overed fromline 32 by carrying out the sane
[Exﬁﬁfpﬁ%?ﬁ]gd as Exanple 25 with the exception of using
[0255‘]8 conposition obtained in step

Step (23-1): Production of Bis(3-methylbutyf) Carbonate

Bis(3-methylbutyl) carbonate was produced using the same method as step
(1-1) of Example 1.

Step (23-2): Production of N,N'-(4,4'-methanediyl-diphenyl)-biscarbamic
Acid Bis(3-methylbutyl) Ester

[0263]
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(2-3) of Exanple 2 instead of the conposition obtained
in step (1-3) of Exanple 1, 170 and using 64.2 g of
di butyl tin dilaurate (laboratory grade). As a result
of analyzing the solution by 1H and 13C NMR anal ysi s,
the solution was found to contain 99% by wei ght of
he2@3 ghitBdhmad)i ofshis{fametiylbutil} carbsirate abtainashin step (23-1) and
hexanet hyl ene di am ne was 85.2% In addition, there
41618 e(20b melioftdad amsthylepediandinedAldrich bope JSA) were placedina § L
5inside of the thin filmevaporation apparatus.

volimetto feurthZinoufi2 TRkk, a stifsroast plcedfinHieaflaskyantea Dimroth
Dii socyanate from N, N - hexanedi yl - bi s-carbam c Acid

cordiemar ERErdsLnay EaIve rwére2attadhierl fo ahelifluskl hyfteenaplaking the
Phenol Conposition 10 378 g of a solution were

inski8CEMBE ) sidn® With Mtrogén, bieCREskWAE ifkherdddinSavTeil Mo2ith d@ated to
as Exanpl'e 25 with the exception of using the

80@@8@%& ig?ri?ﬁ BHaitBRA S 1 8.25% SP sddiur m@fhoﬁiﬁ@@h?&lﬁ’lg)thaor}ol solution)

i nst ea e conmpositio obt al _ned In step (1-
Wit Pl tc S YR o, Sabfieh B rbacift 4t o sutably
colpo 28 etika ANE SRS W reddhn s inaRh t e
.dj i e T [ hyl di am
poif A A5EERNE i Vs Ro kil BldEdC S b2 ances
006,56 SSpPRGE el A B3k ok id W ekdbde res
(Arfbagyhd e, sBhe el RoTEh AR BEACCR- B S5 HHBGH ok Jgmoving the
Ester / 2,6-xyl enol Conposition

molstwg( 28d 15uppiigd uier PoReILRINTWaTEIesh &1 6A°Coby - 2R Bdafn@hdacket to

d Di (2, 6-di methyl phenyl) Ester by Transesterification
neutraiize the sodium methoxide in the solution.

As a result of analyzing the solution by liquid chromatography, the solution was
found t6 contain 28.6% by weight of N,N'-(4,4'-methanediyl-diphenyl)-biscarbamic
acid bis(3-methylbutyl) ester.

Step (23-3): Preparation of Composition
[0264]

The solution obtained in step (23-2) and 2339 g of 2,4-di-tert-amyiphenol were
mixed to obtain a homogeneous solution. The solution was supplied to a molecular
distillation apparatus (MS-300, Sibata Scientific Technology, Ltd., Japan) at the rate
of 300 g / Hr and low boiling point components were removed at a temperature of
about 130°C and pressure of about 0.13 kPa to obtain 2341 g of a distillate. As a
result of analyzing by gas chromatography, the distillale was determined to be a
solution containing 74.5% by weight of bis(3-methylbutyl) carbonate and 14.9% by

weight of 3-methyl-1-butanol. In addition, when the distillation residue obtained in
167




10

15

20

25

A transesterification reaction was carried out in a
reacti on apparatus as shown 25in FIG 3. 83.9 g of
di butyl tin dilaurate were added to the conposition
obtained in step 171 (4-3) of Exanple 4 to obtain a
honbgeneous sol ution. The solution was introduced into

the afldgie dvdsarinatiRdd By tijuid fehromdtapraphyat then disfifjationt ussidue was
402 (Kobe[co Eco-Sol utions Co., Ltd., Japan) having a

detb@@hegonducithng surcoagen area 28.6%2 n2 wgs heat waighd of
240C and the inside of the thin filmdistillation

ar ﬁbﬂfan‘é@@l-ﬂ%bﬁﬂf-ﬁls%m&nﬂbtédw dris(3Tmethyutyl)s pbter,i and the
"pressure. The solution was supplied to the thin film

ylelﬂ éftNlbll ?H'@ﬁé'i% Wefprinyh D Bigcatsarfic &40 Wis(33REthgibutyl) ester

1ine 41. m xed gas cont ai ni ng

bas%dna{ M- ﬁetﬁ%&ﬁ%}ﬂémﬁﬁ@ t\AﬁaésGQBQ’Xa' ek d%%c%mdnaﬁé@@ étb[é:ﬁiometnc

upper portion of the th

ram{zj é%'s@r oﬁt@?ﬁen@ﬁ%gﬁé@pkﬁ%@aﬁ%%ga 'bgaggetﬁ&/lbutyl) ester
andpj ﬁ,ﬁl-ﬂ%}t g g:hteg%g.)c 5 @ﬁg(c?mﬁégtl%%%%gf@%t %D“C and after
man,n ufnjlpglil 8 e eu%glf'r%ggp tq?@ﬁsgtperp fghxlpitf%%, & Boncentration of
NNE e ﬁ%#@w?ﬁﬁ&enw S it pom b pBBI S ber was

uid was extracted froma line 42 provided in the

28. %@ﬂ%Yo\H?'Sh t.the thin filmdistillation apparatus 402 and
returned to feed tank 401 via a line 43. 15 After

[Examplei24lg out this step for 62 hours, a reaction |iquid
was extracted froma line 44. 6926 g of reaction

[0265]qui d were extracted and 166 g of a solution were
recovered froma line 47 provided in the upper portion
ofStap @241 ):| Rraductioncaf RibutybOarbonate  \When t he extract ed
reaction liquid was anal yzed by |iquid chromat ography,
t IBibutyh@artsondté quasi predudedu ndingotheo sasien meShabodsy step (7-1) of
wei ght of N, N -hexanediyl-bis-carbamc 20 acid

Exasié 2. 6- di nnet hyl phenyl) ester. In addition, when the
solution recovered fromline 47 was anal yzed by 1H

arglep 54 b‘g@réﬂééﬂbﬂ &F N NL@4 A0mettaprediyaaiphenpiiblsearbamic
98%

_cont a| n by wei ght of nethanol. Step (28-2):
Acn& & of Hexamet hyl ene Diisocyanate by Ther nal
co OSI t| on of N, N -hexanediyl -bis-carbamc Acid

[02®(2 6- di net hyl phenyl ) Ester 25 [0272] A thermal
Jcorrposi tion reaction was carried out in a reaction

anP3L Alitisn ai?c:r"ltZﬁ\ing3 h%\.@%i nb)F | ﬁelg?ﬂ N,N'-(4,4'-methanediyi-diphenyl)-
biscarbamic acid dibutyl ester was obtained by carrying out the same method as step
(23-2) of Example 23 with the exception of using 1622 g (9.3 mol) of dibutyl
carbonate instead of bis(3-methylbutyl) carbonate, using 377 g (1.9 mol) of
4 4'-methylenedianiline, and using 11.0 g of sodium methoxide (25% methanol
solution).
Step (24-3): Production of Composition

[0267]
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Athin filmdistillation apparatus 202 (Kobelco

Eco- Sol utions Co., Ltd., Japan) having a
heat - conducting surface area of 0.2 n2 was heated to
200C and the pressure within the thin film
distillation apparatus was set to about 1.3 kPa. The

S0l 480! @f @bdiafileE wete Ybtiinéd by Cartyary oot thedsarrel method as step
feed tank 201 and supplied to the thin film

&y f ' fedhat iot BEuSiAG ehe borkion obtdifed)in step (24-2
Qs\%?léixhg{dﬁ?szﬂl [ qui%&ggﬂ%%neﬁtl g/as egt ract ed froim P )

and g Pés‘iﬁg szba?t%r g\ﬂf ded 6 Pirddify DB id? Thdtbad [0F 2,4 di-frt-amylpheno!l.  As a

n apparatus 202 and returned to feed tank

resii bt ¥hayeh by o EnfFRAGHRRRYTREEISHIRE el BUAA to be 3 solution
corfafpihB 5w i Weldht ol i i, FH4LE Srid'18.85% By Riiont of 1-butanol.
o SRR RN gL R e, i e
onShad KT s o ORI PBET Bl 2oy g o
TR RN A W e e

dii socyanate was extracted froma ]ine %Fr oVi dedbi Neg
N,NH{4d-methansdivbginhenyD-biscathamise 8cider dibyiy £S5y, based  on
boi | i ng point conponent was extracted fromling 24 .
4 Apmethyisnedianiinecwes: 985 off hisnsolulieh | Wa%:@ SPMBBPIAM, In Ahich the
a portion thereof was returned to feed tank 201 via,
stoichiometrc ratiocofd de G4 -methanesiy-dinheny-hisegrbamic acid dibutyi ester
hexanet hyl ene diisocyanate extracted fromline 27 was
and 2 @Gtinetbgiphendi was [1:A2i ofhisotamposhion wasda figeid2g 120°C, and
hexanet hyl ene dii socyanate was separated by _
afteflinsdintaliriihg an120rGlunded d altiogen atosphet@4or Adhysgithe concentration
boi l i ng point conponent was extracted fromline 31
of RINVUdPehdtRasbdiylidiplériydbiscdrbamic Geid alitityl peteri was 28.2% by
thereof was returned to feed tank 201 via |ine 24. On
WEiPHf? ot her hand, a gaseous conponent was extracted from
I ne 30, and hexanet hyl ene dii socyanate was extracted
gne 32 after passing through a condenser. After
[Exé@%?ge%%]ﬂ ng for 11 hours, 416 g of a solution
[028 nt ai ni ng 99% by wei ght of hexamet hyl ene dii socyanate
e recovered fromline 32. The yield based on

FS%%EPEWA of ?!e%&egg{lj%f% @ﬁs%@%ﬁg%aﬁgh)E}Ilﬁ%‘e'ﬁrg@aﬁea@i-bis—carbamic
eSO R S B Gl B o
actbd § o ey tip ipiral Gk R iGnecicg rBitsieg, L. apan)

obtai n a honpbgeneous sol ution. A th I .
werse 8Refb 4o (B roaTBRGHINGIh OtaInetn step Jr)1 G EiFDRls 1 g obtain a

apparatus as shown in FIG 4 using this solution. 10A
homegenegauseoition; | | ati on appar at us 502 (Kobel co

Eco- Sol utions Co., Ltd., Japan) having a )

heAttheronal decompasitiohakeactior avast cagried AUt R A FRaatiep arparatus as

200C and the pressure within the thin film

shawrsini FiGa2 iusingathjsesalution.was set to about 1.3 kPa. The
A thin film distillation apparatus 202 (Kobelco Eco-Solutions Co., Ltd., Japan)

having a heat-conducting surface area of 0.2 m? was heated to 200°C and the
169
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above solution was placed in a feed tank 501 and
supplied to the thin filmdistillation apparatus at
the rate of about 980 g / hr via a line 51. Aliquid
conponent was 15 extracted froma line 53 provided in
the bottomof thin filmdistillation apparatus 502 and

predstird! Wifth e tiRRdilaaiktiRAibnvagparatuswas éet fo ghsabds3 kPa. The
conmponent cont ai ni ng hexanet hyl ene dii socyanate,

aboVE sBRMBh vidpidcdd G hiréa@tank 2dveand subplietiorthettiin fimadistillation
a

I''ne 52 provided in the upper portion of thin film

appdisitd lat hé FotePBPaHALUSSP Y2/ hi Wfa BAFROPS. CANREREBbMPOASNt Was
ppl nﬁﬁr (0]

uced rnto a distillMation colum 503 foll owed by

extrégtle?lﬁg&é'ﬁg%lluﬁ Zggﬁéﬂﬁe&"ﬁ{ febtiord ™ tSinAMhidisNiagibn %pghﬁdlus 202

nent was returned to feed tank 501

o AR 1P s BOSUA3F 1P, 24 R S4p80L8 component contaning
reSPIGHETE ABRLPARLRS S RUETEL NSRS, g PLaBH o was
ox BG5S b B oA e PR bars
2021 Jheaseaus gomprnaateet BrogHeen e B iiafialf ghERM 6% foliowed
by ggégg%mytlﬁert]hee dé-%%?ﬁ%ﬁqgﬁtgngﬁ Sanldﬁél portion of a high boiling point
component was returned to feed tank 201 through a line 26 provided in the bottom of
distillation column 203 via fine 24. A gaseous component containing hexamethylene
diisocyanate and 24-di-fert-amylphenol was extracted from a line 27 provided in
distillation column 203, and introduced to a distiflation column 204. Hexamethylene
diisocyanate was separated in distillation column 204. After reacting for 13 hours,
294 g of a solution were recovered from line 32. As a result of analyzing the
solution by 'H- and 13C.NMR analysis, the solution was found to contain 99% by
weight of hexamethylene diisocyanate. The yield based on hexamethylene diamine
was 91.9%. In addition, there were no substances observed to be adhered fo the
inside of the thin film evaporation apparatus.
[Example 26}
[0268]

Production of Hexamethylene Diisocyanate from N,N'-hexanediyl-bis-carbamic
Acid Bis(3-methylbuty) Ester / 2-phenylphenol Composition

301 g of a solution were recovered from line 32 by carrying out the same

method as Example 25 with the exception of using the composition obtained in step

(2-3) of Example 2 instead of the composition obtained in step (1-3) of Example 1,
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extracted froma line 64 provided in distillation
colum 504 and introduced into a distillation colum
505. The hexamet hyl ene dii socyanate was separated by
distillation in distillation colum 505 and recovered
froma line 67. After reacting for 13 hours, 430 ?f .
andaugiBg §did g afeiiutyldinodilausater (aharatopeg@re). Adhg arresull of gpalyzing
anal yzi ng, 5 the1ssol ution by 1H and 13C NWR anal ysi s,
the tsolution| byt |Hyrangk SCriiMRianalysisnthgi soidion wes frunghio eeamtain 99% by
hexanet hyl ene dii socyanate. The yield based on o
weigbkafhaxapathgeoe diisonyanate. 9 Theogield basegd ion hexametbylene diamine
were no substances observed to be adhered to the
was B85i2%. olh additidrhitherfel Wereenasubatanoes abpervatits.be adhered to the
[ Exanpl e 30] 10 [0274] Producti on of
insitiexd thed thin fiineev2iposativreapdatalusi ng
N, N - hexanedi yl - bi s-carbam ¢ Acid D nmethyl Ester /

[Exdm@le @)y phenol  Conposi ti on 330 g of a solution
were recovered fromline 67 by carrying out the sane

[027Gt hod as Exanple 29 with the exception of using the
conposition obtained in step 15 (6-2) instead of the

CORaatAdrPor Hﬁkéfhlﬁﬁﬂilédé Bﬁ%iébygﬁa@ frof"N NUHeREnédiyilbis-carbamic

of di'butyl tin diladrate. resul t of anal yzing the
g BB 25 AP e
SRS Syl AR Gl T 4 O o e
melg\sg%\r/ %rﬁﬁle% @gﬁjﬁg%@gpt[o&f%%ﬁw ?ﬁog‘f’ﬁigsﬁ'gh Bbldindd in step
LSRR ol P 3o PRy o)t e
ancpising 28 oq Of PIHRY JIrAAPIRNIaboTaIonaiade) A% 8.resph g apalyzing
the S iigBdye H-AnSHE CONR, BRalysis, tha Salliosaes founddig: captain 99% by

reaction was carried out in_a reaction apparatus as o
weighionirhexanethylere diisocyanate. The yield based on hexamethylene diamine

was 90.0%. In addition, there were no substances observed to be adhered to the
inside of the thin film evaporation apparatus.
{Example 28}
[0271]

Production of Hexamethylene Diisocyanate from N,N'-hexanediyl-bis-carbamic
Acid Bis(3-methylbuty) Ester / 2,6-xylenol Composition

Step  (28-1): Production of  N,N-hexanediyl-bis-carbamic - Acid
Di(2,6-dimethyiphenyl) Ester by Transesterification

A transesterification reaction was carried out in a reaction apparatus as shown
in FiG. 3.

83.9 g of dibutyl tin dilaurate were added to the composition cbtained in step
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4088 g of a reaction liquid were recovered fromline
44 by carrying out the sanme nethod as step (28-1) of
Exanple 28 with the exception of using the 5
conposi tion obtained in step (7-3) of Exanple 7

i nstead of the conposition obtained in step (4-3) of

4-3Zcﬂraadaﬁ1¢!e 4aBbbigih 20hSrioensofs sbiltidry| Thensaditicnuwas introduced
a result of analyzing the reaction liquid by liquid

intoCA FOER K A0 . A kIR ﬂlrﬂ&ﬁ&ﬂlli&lﬁohlaﬂﬂiaebmasmﬁomwetw Eco-Solutions
contain 19. 1%by \NE‘Ig ht of

N SEchRRiing Subface area of 0.2 m? was heated to
Co'bi{js\%zbgéﬂf)net ho%ypﬁ%nol ) est eg: In addition, as a

24q°i§ﬁéef4021?%fin§§€||_o¥an dﬂ\f&@ﬁ%?&'ﬂﬂ’éﬂ PArbRs Y @i’)léde@Wlth nitrogen

ana ysi's, the solution was

at {n%&ﬂ% Egﬁ{f. on%bi%lxane% fsuEHﬁDle?il"‘g% Ctgg ntg;neﬁibrﬁpdtstlllatlon
o TR AT D0 4, ot

LB 0 R T
ko 5 U i s A e

i nst ead of the olution ed ep
colgrmi. 43 PAEKEH owih MGt aaun%x&%t%im (e nghggech L.
88.4% 20 [Ex | e 32] [OZ?i oducti on J N
Switzetiand). hy|3é\4gthg) aand 12.6myylenol were separated in distiliation
N, N - hexanedi yl - b| s-carbam c Acid D butyl Ester
column o3, paith dhe Gxfipisinol ayesz setunest i@ tBe) *mneam%% of thin film
recovered fromline 32 by carrying out the sanme
distitiation cipparais A02 drops ainehdt peo i therbattony of ﬁl&t'l'#f@“ column
conposition obtained in step (8-3) of Exanple 8
403.n redtion ligghid wasngdmictecbfromba inend? provided:in the-bpftogt of the thin
Exanple 1, 176 and using 56.8 g of dibutyl tin

filmcdis@latioh @pphritey 402 ahd getarted toAsed tardsA01 viafa linead3izi ng
t he sol ut| on by 1H and 13C NWR anal ysis, the solution

VaaféOsHHE/ing o GOMiE1Rp I8P 6L howrd, ghteattion dinaidavasy Ertacted from a
di i socyanate. The yield based on hexannet hyl ene

487, 89293F oot et anetenp of  sputn ver
rechiérelitidin biiinB'£V5180iel P the*iifsdrdoion of a distillation column 203.

When the extracted reaction liquid was analyzed by liquid chromatography, the
reaction liquid was found to contain 15.2% by weight of N,N*-hexanediyl-bis-carbamic
acid bis(2,6-dimethylphenyl) ester. In addition, when the solution recovered from
line 47 was analyzed by 'H- and *C-NMR analysis, the solution was found to contain
98% by weight of methanol.

Step (28-2): Production of Hexamethylene Diisocyanate by Thermali
Decomposition of N,N'-hexanediyl-bis-carbamic Acid Di(2,6-dimethylphenyl) Ester
[0272]

A thermal decomposition reaction was carried out in a reaction apparatus as
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[ Exanpl e 33] [0278]

Producti onof | sophor oneDi i socyanat ef rom

3- ((3-net hyl but yl ) oxycar bonyl -

i no-met hyl)-3,5,5-trinnethyl cycl ohexyl carbamic Acid

10 (3-nethyl butyl) Ester! 2,4-di-tert-anyl phenol
sho@aMAEIGL2.0Nn 390 g of a solution were recovered

fromline 32 by carrying out the sane nmethod as

EX 20ire fild® dvdtillBtidrD Spsarafia!l 20 (Kdbaksd EgoiSuiutiomsn0s., LidnJapan)
obtained in step (9-3) of Exanple 9 instead of the

g-\;grrao L (8.23In°Ohvadtiaes td.200°¢ and th
hav gﬁ%ézt @gggﬁﬁdﬁgﬁ? ?/é] a{-‘r{eﬁpcgl ?guinat ea(l aborcgttor y o ®

pre!iél_l.ﬁg %lgnﬁl&é‘ thifSfil Bfl!!éﬂ?ﬁ' ﬁﬁbé?ﬂtulﬁwh@ Seb @ L&hlogf‘ 1bB’ kPa. The

ana YSI S, e solution was found

solt&@@f%ﬂtﬁlnga gﬂ QYepV‘Piagﬂt wal lrt]tﬁi&%@é‘?@t% Qfée%l%)ﬁﬁ@@ﬁ%nd@ﬁaphed to

ase 3~ am’‘nonet

the 4 lh'fﬁﬁ'nlﬁfétﬁléﬁérg%@é ag'ggser he éé%&t@u&{qe Oggfjw U@Nine! PET €A liquid

o the

conf D51 Of raEBaJ[ ﬁ’gf ' ln@ 54 %ngﬁéd ' tPR&EGH ‘6F thin film distillation

apPs ﬁ%f’ ! Soa‘f%fénfa"?%ﬁ!?ﬂ&?a‘;@ﬁ%*ﬁﬁ - 4 gasequs, gapponent

congAl erametiyigr AURERARS &%%%Yr'e%ﬁ%g?evﬁs\&%wraﬂed from
of a soI ution were recoyered fro carry

linepd? prawded i the yrpeaiRprien of hin B nzsr W“?FP'% ﬁepafatus 202. The

exception of using the conposition obtained in P
gaseous 3pompomsatmwas intradisedadntar distilationnsedyron 0303 ollowed by
obtained in step (1-3) of Exanple 1, 177 and usi ng:i1
sepagationg off thebiexamethylena adiisacyapatebang o2 f-djmediajphensl, the
a result of analyzing the solution by 1H and 13C NWR
2 satimethylphenthwas oéxitactad fram Bolimed 26cafternpassing twough the top of
wei ght of isophorone diisocyanate. The yield based on
distBlation ncotatiny 203, Sarfd 4 rgaseoby| compohenty icantainingabexamethylene
84.0% In addition, there were no substances
diisocyanate was extracted from a line 27 provided in distillation column 203. On
the other hand, a high boiling point component was extracted from line 26 provided in
the bottom of the distillation column, and a portion thereof was returned to feed tank
201 via line 24. The gaseous component containing hexamethylene diisocyanate
extracted from line 27 was transferred to distillation column 204, and the
hexamethylene diisocyanate was separated by distillation in distillation column 204.
A high boiling point component was extracted from line 31 provided in distillation
column 204, and a portion thereof was returned to feed tank 201 via line 24.  On the
other hand, a gaseous component was extracted from line 30, and hexamethylene
diisocyanate was extracted from line 32 after passing through a condenser. After
reacting for 11 hours, 416 g of a solution containing 89% by weight of hexamethylene

diisocyanate were recovered from line 32. The yield based on hexamethylene
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50bserved to be adhered to the inside of the thin film

evapor ation apparatus. [Exanple 35] [0280]

Pr oduct i onof | sophor oneDi i socyanat ef rom

3- (et hyl oxycar bonyl am no-net hyl )-3,5,5-tri net hyl cyclo

hexyl carbam ¢ Acid Methyl 10Ester / 2,6-D nethyl phenol
diadingwas 88a%. 588 g of a solution were recovered

fromline 67 by carrying out the sane nmethod as
[ExErpiep2® 29 with the exception of using the conposition

obtained in step (11-2) instead of the conposition
[0298) ai ned in step (5-2), and using 96.1 g of dibutyl

tin dilaurate. As a result of analyzing the solution

byPrbductiorofidéxahéthfleak iisscydrate UsingoN N'iheranedylftisiedrbamic

to contain 99% by wei ght of |sophorone di i socyanat e.

Acid mamtsl Est@%?dl @-l}‘lmethylphenoi Composition
3-am nonet hyl- 3,5, 5-trinnethyl cycl ohexyl am ne was

8%4/86g bdiBd i:hqzﬂ uFdT@ereJ%o%eHQOSME%@Wld?P&%M%@ in step

to be adhere tot Inside of the thin fil

(5231888 hHnRARBIY SofiAT! e 361 200 0281)

uctiono or one | socyanat ef rom

g %@}QD%m@&gx@ga&gm@@%#.& BuPirf & (BBLAVH G¥fdtus as

hexylC am C

L
25@% indi m"faﬂe% oRBIY bb%%ﬁ%ﬁﬁ'ﬁ%o@g‘o‘b%r@w ' 14 dapan)

6-tri phen Est er ansesterificatio
hav 9t aa'ﬂgaésqo v@ 'IQaﬂ'B' 04 48 .qﬁ 5 i@a%{uto 2903 and the

reaction apparatus as _shown in Fl G 3
pressure within the thin film distiliation apparatus was set to about 1.3 kPa. The

above solution was placed in a feed tank 501 and supplied 1o the thin film distillation
apparatus at the rate of about 980 g / hr via a line 51. A liquid component was
extracted from a line 53 provided in the botiom of thin film distillation apparatus 502
and returned to feed tank 501 via a line 54. A gaseous component containing
hexamethylene diisocyanate, methanol and 2,4,6-trimethylphenol was exiracted from
a line 52 provided in the upper portion of thin film distillation apparatus 502. The
gaseous component was introduced into a distillation column 503 followed by
separation of the methanol, and a portion of a high boiling point component was

returned to feed tank 501 through a line 56 provided in the bottom of distillation

~column 503 via line 54. A gaseous component containing hexamethylene

diisocyanate and 2,4,6-trimethylphenol was extracted from a line 57 provided in
distillation column 503, and introduced to a distillation column 504.
2,4 6-trimethylphenol was separated in distillation column 504 and recovered from a

line 62. A gaseous component containing hexamethylene diisocyanate was
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12410 g of a reaction liquid were recovered fromline
44 by carrying out the sanme nethod as step (28-1) of
Exanple 28 with the exception of using the 5
conposition obtained in step (12-2) of Exanple 12

i nstead of the conposition obtained in step (4-3) of

ext fHB’-’?rSnf‘Ftlﬁ%dGJ#%rBﬁd@&; in distibtich Refurin 508 shd #tfodueed into a

a resu of analyzing the reaction liquid by |iquid

d:st‘r‘lf&'h?al : %ﬁp@% th?héeﬁﬁiérﬁ&h&le%' dii¥Gyahaiendvad separated by

con

dlsﬁléglg Aﬁ? ﬁlsilﬁét ﬂﬁ%l aﬁ?f(éé%ﬁflé’%ﬂﬂcﬁﬂ‘anﬁ?{@éﬂy' Afte} reaéting for

onhexyl carbam c aci

15y b L OO e b ) L7 B8y amabeing
thetsgil.géqt ! gag;gl 13§ &Mﬁg glg%%@ﬁsgﬂﬁioﬁ%gg 'fo‘l@[d%scc;n?ém@g% by
wei%ﬁteg)ﬁ%ﬁxa&eggﬂ%%é 8{] §c§9}¢¥a8§tep hci'rh%ny?elg)' b'a%gg %ﬁq%tx%npéfhyiene diamine

was 9{ fZZ“/g,e? W%c@m tr{;ﬁgg OOX Bﬁ%nﬁeéa observed ybe) adhered to the

(2,4,6-trinethyl phenyl) Ester 15[ 0282] 544 g of
lnSlde%Fhﬁiihﬂhﬂﬁbﬁ‘{?mﬁﬁﬂ@ A dSwei ght of i sophorone

di i socyanate were recovered fromline 32 by carrying
[Example same nethod as step (28-2) of Exanple 28 with

the exception of using the solution obtained in step
[02746- 1) i nstead of the solution obtained in step

(28-1). The yield based on 3-am no-nethyl -3,5,5- 20

t rinubt)dmgﬁiﬂeokmqmgleneé)lmsymtsMsu{gENMegamVl-b;s-carbamlc

[ 0283] Production of |sophorone Diisocyanate from

Acid Dirnethyl Bxtee APthoyphienol Cempysilion
3,5,5-trinethyl cycl ohexyl carbam ¢ Acid Butyl Ester /

4-3800Y ehansdlutisiTesé treoovebdtfegm (Ihé- 67 :byPcadyiogi aut the same
34( 4- nonyl phenyl ) oxycar bonyl am no- net hyl ) -

meﬁmﬁ 3% ExariBlemd Gith!tRE %éﬁtﬁfrbémlﬁng\mdicémpﬁﬁﬁﬂh pbeiyed in step

Ester by Transesterification 179

BRI i 5coc o n  o
dilaurate. As a result of analyzing the solution by 'H- and *C-NMR analysis, the
solution was found to contain 99% by weight of hexamethylene diisocyanate. The
yield based on hexamethylene diamine was 89.3%. In addition, there were no
substances observed to be adhered to the inside of the thin film evaporation
apparatus.
[Example 31]
[0275]

Production of Hexamethylene Diisocyanate from N,N'-hexanediyl-bis-carbamic
Acid Dibutyl Ester / 2,6-dimethoxyphenol Composition
* Step (31-1): Production of  N,N-hexanediyl-bis-carbamic  Acid

Bis(2,6-dimethoxyphenyl) Ester by Transesterification
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83.2 g of dibutyl tin dilaurate were added to the
conposition obtained in step (13-3) of Exanple 13 to
obtai n a honobgeneous sol ution. The sol ution was pl aced
in5 feed tank 401. Thin filmdistillation apparatus
402 (Kobelco Eco-Sol utions Co., Ltd., Japan) having a
hegyr ' SebERAPwaS @arfdd Qutdnrreseton epparhtias shown
Zéfg%ag%g&tgﬁ%@iﬁgi ge of the thin filmdistillat |pon

in Fi@P4r at us was replaced with nitrogen at atnospheric
pressure. The solution was supplied to the thin film
di sldd L.akd Jelakel { fEmalp 44 UAPRaflying out the
hr%#éag?géﬁegr}ﬁgne 4%&@\ Viere ge%o(/éﬁe% [ oty P

m Xed gas contai ni ng 1-"but ano

and 10 4-nonyl bheno S chyad  f&omd | ina th
sorflt qoplhed A 68 0t HoFRATRRE AR with{ e, |hpdton of using the
distillation appara 4 ' " :
cortypdtion btefiraBIRiH (18 op Ex AT bt of e compasfion obtained
. Packin | zer entech Ltd.. Switzerl.and) . 1-Bu I
in SioR (435 ok Pxai . aBH Singb 5.1 o 3 oL AP Pyt A8 resutt of
col.umm 403, and the 4-nqnyl phenol S returned t.o .
andigzian s FaHcHRN JEUISHn TR LTS REraRT o fpew gy gl gas found
fromline 46 15 provided in the tomof distillation ,
to cotaniaingo319. Wer e i oWelghdui &fmkﬁ@xﬁ?my’%ﬂ%ﬁf pfuc  acid
42 provided in the bottomof__thethinfil(gy A .
bis,&-dimethoxypheasPaesteus lncaddiion, ras ar fesyit S analyping, the solution
401 via |line 43. Aft%r carrying out this stepfo;
rec6eredufrem ling dZcby SH-1angu {C-WMR @nalysis, dher sqlwiign was found to
44, 6419 g of reaction liquid were extracted and 575 ¢
corthin0696 by weaightwd betat@l.ecovered from line 47 provided
in the upper portion of a distillation colum 403.
Whgtept hgg1e2)t r #rbdutctionactfi oHekamethylenes Biisdoyanatebyby Thermal
i quid chromat ography, the reaction |iquid was found
Debsmpesiticn bf RN HéxBMediphgibicasfamic Acid Bis(2,6-dimethoxyphenyl) Ester
3- (( 4- nonyl phenypoxycar bonyl ami no- net hyl ) -3, 5, 5-t ri met
jo27g] cycl ohexyl carbam c acid (4-nonyl phenyl) ester. In
addi ti on, when the solution recovered fromline 47 was

25 ioh! éb 1 waitHt YTl Hexahiethylend! diisscyanate
m%@yu%ﬁg%ghggﬁté?néﬁgg‘ogb%mﬁghg of 1- gﬁt ano)la. 180 Y

wel §8edvfeddronliRE|H2 b9 eatfying GR the Manid niARYR ! Gtey(28-2) of

conposition

epbl 20 SR AT ST \B DS AR B oA st o
e 3500 SR Tl AT 1 il B4 B e e

thin filmdistillation apparatus 702 (Kobel eo
wag88.4%6f uti ons Co., Ltd., Japan) having a
heat - conducti ng surface area of 0.2 n2 was heated to
[Exzoude 38l t he pressure within the thin film
distillation apparatus was set to about 1.3 kPa. The
[0273] sol uti on obtained in step (37-2) was placed in a
feed tank 701 and supplied to the thin film o .
di Preduchivn @f Hexemethylene Dilspeyanate from AYubexangdiyl-pisyparbamic
via aline 71. Aliquid conponent was extracted from a
Acidi DibufyB EptenV herexhylphenbeCbopositiodf thin film
distillation apparatus 702 and returned to feed tank
70257id of d isoRticH . wéreg pevared: fopo livet3Z byt carniing out the same
i sophorone diisocyanate and 4-nonyl phenol was _
methdd as Banipleasanith e &eption of using the composition obtained in step

(8-3) of Example 8 instead of the composition obtained in step (1-3) of Example 1,
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15 provided in the upper portion of thin film
distillation apparatus 702. The gaseous conponent was
introduced into a distillation colum 703, the
i sophorone diisocyanate and 4-nonyl phenol were
separated, and a portion of the 4-nonyl phenol was
and elsmlgrijt.cpoff dibutyt tinilZorate (aborgoryignade)s Wsaa eegultraf analyzing
76 provided in the bottomof distillation colum 703.
theddletion by dii and 3C-NMR tamalysis, 48 sglution svasdbund o coriain 99% by
20 recovered froma line 75. As a result of analyzing
welgiht bHhegardethylentisacginaté.s , Thdgiektbbagedoon Wwaxarhethylenieadiamine
contain 99% by wei ght of isophorone diisocyanate. The
way i80.4Pcbaneadaifion, there were no substances observed to be adhered fo the
3-am nonmet hy1- 3, 5, 5-tri net hyl cycl ohexyl am ne was
insitié St%he ey AR 'e@aﬁ&]ahb@&ﬁ%&ratus
25Pr oduct i onof | sophor oneDi i socyanat ef rom
{Exdmigie 8] oxycar bonyl ami no-net hyl ) -3, 5, 5-trinethyl cycl oh
exyl carbami c Acid Butyl Ester 181 /
[022 g di met hoxyphenol Conposition
p(38-1): Producti onof

th I | am no- 243 D, O-
trlrre(ﬁ"nﬂ#ﬂscl g)l’(lgn Qgr)ngbggah@i@ég(gm;g' gg%%b% enyl) from

o e DM AP bam Aco
(>R Esfr 214 gntert wés‘r"%a ea@ cgp S@%lﬁ@*zéhf”t 'h'eqig?m
”eﬁgﬁ 57 o, OB JeTE: couved o ing oy ?c%ﬁ“seﬁfﬂ the same

nple 14 instead of the conpogsition 10 obtain

me&%"‘? Exginpig 25withpihe exceptien ot Pﬁtﬁ‘gdﬂeﬁ@ﬂﬂs'tlﬁ"b‘ﬁit?'l"‘ed in step
tin dilaurate. As a result of analyzing _ the reaction

(9-8) oliEvample Bqluﬁtaa@mf@amp@mpagmyn Qhﬁ@nega@ﬁ%ﬂ-ﬁhm Example 1,
was found to contain 14.7% by wei ght of ]

an@uspgS2T geofrdihytyhtim gilaunate: daboralory gradatet Agl3 resulf, f-analyzing
ri met hyl cycl ohexyl carbam ¢ acid (2, 6-di net hoxyphenyl)

theestiatiorpby ddcand B %3 -NMR @analysiss the solution was fousd to oontalm99% by
addition, as a result of analyzing the 15sol ution

weight cofeisophbroma Idiisecyhnatey 1Hhe ayieldl 3@sbiyRoandtansinemethyl-3,5,5-
the solution was found

trimethylcyclohexylamine was 85.1%. In addition, there were no substances

observed to be adhered to the inside of the thin film evaporation apparatus.
[Example 34]
[0279]

Production of Isophorone Diisocyanate from
3-((3-methylbutyhoxycarbonyl-amino-methyl)-3,5,5-trimethylcyclohexylcarbamic  Acid
(3-methylbutyi) Ester / 2,4-bis(a,a~dimethylbenzyl) Pheno! Composition

392 g of a solution were recovered from line 32 by carrying out the same
method as Example 25 with the exception of using the composition obtained in step

(10-3) of Example 10 instead of the composition obtained in step (1-3) of Example 1,
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to contain 98% by wei ght of 1-butanol. Step
(38-2): Production of |sophorone D isocyanate by
Ther mal Deconposition of 34(2,6-d imethoxp
henyl ) oxycar bonyl am no- net hyl ) - 3, 5, 5-
trinnet hyl cycl ohexyl carbam c Acid
and ugihges2iBreohdibyp dinydijaursteetlaboptagalrade). Asyg rgsuit of analyzing
sol uti on containing 99% by wei ght of isophorone
the solifiGoby dHabadViéCaNM enalysid, theopolutior vess foundator ganigin 99% by
oat the sane nethod as step (28-2) of Exanple 28 with
ightt NEF SX5Ibe @isotyhnatel heThel yield rhauddiore B-amisdrapthyl-3,5,5-
Weig (38-1) instead ofdé?he sol uti onyobt ained in step ey

; : iel 0 walm t h ,
o TSI B SRR i e 6 e

0287 - e .
obseriib 46 beashsra 1P MIRPReSldbe Srin i SveRorston smparalys
ng| D butyl-4, 4" -net hyl ene-di cycl ohexyl Carbanmate /
[ExampRleeid] - anyl phenol Conposition 481 g of a sol ution were
recovered fromline 67 by carrying out the sane 5
[0280fet hod as Exanple 29 with the exception of using the
conposition obtained in step (15-3) instead of the
Ewoghastioni on obt @fned in @D@BO(CEDEZ), and Rjisiogyamates g from
of dibutyl tin dilaurate. As a result of analyzing the
3-(methylokyerbbyyldtinanteth308/B-tameitydéyslohdwylcasbamionAvids Methyl
found to contain 99% by wei ght of

Esterd.2%6- \Satl Eonisbatieny| di i socyanat e) . Theyi el dbase
don 10 4, 4'-net hyl enebi s(cycl ohexyl am ne) was 87. 3%

! Sag gb(f iaoéblﬁﬁtg}? arbefclBret BohRNipBS6 P ISE lcufdli obe the same

adhe to the inside of the thin film evaporation

meth88 A3 @)t(éjrﬁp!]:aoié) et 8 oBihildrAltind RLEBIPoSbnl SAEREd in step

(11-2) instead of the composition obtained in step (5-2), and using 96.1 g of dibutyl tin
dilaurate. As a result of analyzing the solution by 'H- and *C-NMR analysis, the
solution was found to contain 99% by weight of isophorone diisocyanate. The yield
based on 3-aminomethyl-3,5,5-trimethylcyclohexylamine was 82.7%. In addition,
there were no substances observed to be adhered to the inside of the thin film
evaporation apparatus.

[Example 36]

[0281]

Production of Isophorone Diisocyanate from
3-(methyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  Acid  Methyl
Ester / 2,4,6-trimethylphenoi Composition

Step (36-1): Production of
3-((2,4,6-trimethylphenyloxycarbonylamino-methyl)-3,5,5-

trimethylcyclohexylcarbamic Acid (2,4,6-trimethylphenyl) Ester by Transesterification
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15Pr oducti onof 4, 4' - met hyl enebi s(cycl ohexyl i socyanat e) U
sing Bi s(3-nethyl butyl)-4,4"'-nmethyl ene-di cycl ohexyl
Carbamate / 2,4-di-tert-annyl phenol Conposition 498 g
of a solution were recovered fromline 67 by carrying
out the sanme nmethod as Exanple 29 with the exception
Aftransesterifination npasiian was sEeheyt imageaption appg@t%ﬁ as shown
i nstead of the conposition obtained in step (5-2), and

in Fiuging 66.7 g of dibutyl tin dilaurate. As a result of
anal yzing the solution by 1H and 13C NWR anal ysi s,

1p218q b horasesn fliouit] weve aeobEEradABSMblnendigby cafrying out the
4, 4" - met hyl enebi s(cycl ohexyl di i socyanat e) . Theyi el dbase

samedggathod dad' st (pd-enelti BkaMpIO X VhitiT the) exesptith 4% lsing the

on there were no 25 subst ances observed to be

compggm%e 'iihﬂw 'ﬁé%d@ ) dReEkdhpid Homy ?F 'tHH‘ composmon

ara oIIo reactlon 183 Exanpl e
obta%cﬁmu%tepaﬁa?o49f4fﬁxwwyﬁeﬁaaiustna,é?@hgxoyﬂci*%% 'yﬁ{%"é‘ﬂ?é?' As 2
resultphapalyaing the. W?QCHW(JWé"%'bay'&q%%étwaéF%ﬁB%/fﬁ‘eﬁfecﬂdign Hquid

opropyl phenol 5 Conposit of a soluti .
was faend to eettaiy €317 bbhwela'ét @73 b, %ﬁrtflme%'gyleh‘?n\f'}%y% nylamino-

nmet hod as Exanple 29 with the exception of using the

methylpBiSitimethybiycio hesyidanbamisp 4cid - 3.4iGhtiraeiytithenyd ester In
conposition obtained in step (5-2), and using 78.1

additioh, @isbaltrigbult iof shdlgzingtthe delution escdveredl faoml e Ay bheH and
sol uti on by 1H and 13C-NWR anal ysis, the
3C_NMR analysis, the solution was found to contain 98% by weight of methanol.

Step (36-2): Production of Isophorone Diisocyanate by Thermal Decomposition
of 3-((2,4,B-trimethylphenyloxycarbonylamino-methyl)-3,5,5-
trimethylcyclohexytcarbamic Acid (2,4,6-trimethylphenyl) Ester
[0282]

544 g of a solution containing 99% by weight of isophorone diisocyanate were
recovered from line 32 by carrying out the same method as step (28-2) of Example
28 with the exception of using the solution obtained in step (36-1) instead of the
solution obtained in step (28-1). The yield based on 3-amino-methyl-3,5,5-
trimethylcyclohexylamine was 87.5%.

[Example 37]
[0283]

Production of Isophorone Diisocyanate from 3-(butyloxycarbonylamino-methyi)-
3,5,5-trimethylcyclohexylcarbamic Acid Butyl Ester / 4-nonylphenol Composition

Step (37-1): Production of 3-({(4-nonylphenyl)oxycarbonylamino-methyl)-

3,5,5-trimethylcyclohexylcarbamic Acid (4-nonylphenyl) Ester by Transesterification
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10 sol uti onwasf oundt ocont ai n99%bywei ght of
4, 4" - met hyl enebi s(cycl ohexyl di i socyanat e). Theyi el dbase
don 4, 4' - met hyl enebi s(cycl ohexyl am ne) was 84.6% In
addition, there were no substances observed to be
adhered to the inside of the thin filmevaporation
Eip@&rajat-:,elsteﬂﬁddtiom regctidrewas aatrisahoutlih 4 feemtiph @appaiatus as shown
0290

in FRGogluct i onof 4, 4' - met hyl enebi s(cycl ohexyl i socyanate)fro
m Di met hyl- 4, 4' - net hyl ene-di cycl ohexyl Carbanmate /
2,83 didgref Hibup eimnodildupaieanérel addedt ®ptHeddorposiftsro dbtdineahin step
of Bis(2,6-dimethyl phenyl)-4,4"-nethyl enedi cycl ohexyl

(132§ dEaRpipid 93 Y oblziia Bohiddehesas sftion. THe solution was placed in
transesterification reaction was carried out in a

feed SN 461 aﬁﬂﬁ!‘ﬁgﬁ l&stméti&hgéﬁehrﬂgg;sﬁt@ (l@qbewgc%saiuﬁéns Co., Ltd.,

reaction |1 quid were reco fromline 44 by

Jap%gzﬁ \F;u\%?lﬁ& taﬁ‘rgat-tcgﬁdl?&@ﬁ %ﬁa'&g%rgé toﬁg.%g'gg was heafd o 2?Cnd the

| he ‘exceptl n conposi tion

o GEEIRFI RSB FBhu i, s o s

oreb P, T Sefu fae Mo 1858 By s o the rae

of %@éﬂqgﬁ@@ag%bvg%ebﬁﬁr%mn lAquxgd\Ag'aass fC%H%?ﬂlF!& 1-butanol and

e T ok R 5 AR e o
. solution recovered from]ine 47 by 1H and CNWVR, |

distilatipy apparatug 482 and syrpliedte distliggon sl 4«53 RAQKEEWith Metal

wei ght of met hanol . .
Gauze CY Packing (Suizer Chemtech Lid., Switzerland). 1-Butanol and

4-nonylphenol were separated in distillation column 403, and the 4-nonylphenol was
returned to the upper portion of thin fifm distillation apparatus 402 from line 46
provided in the bottom of distillation column 403. A reaction liquid was exiracted
from line 42 provided in the bottom of the thin film distillation apparatus 402 and
returned to feed tank 401 via line 43.

After carrying out this step for 62 hours, a reaction liquid was extracted from
line 44. 6419 g of reaction liquid were extracted and 575 g of a solution were
recovered from line 47 provided in the upper porticn of a distillation column 403.

When the extracted reaction liquid was analyzed by liquid chromatography, the
reaction liquid was found to - contain 245% by weight -of
3-((4-nonylphenyl)oxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic  acid
{4-nonylphenyl) ester. In addition, when the solution recovered from line 47 was
analyzed by 'H- and '®*C-NMR analysis, the solution was found to contain 98% by

weight of 1-butanol.
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*Step (42-2): Production of Hexanethyl ene Diisocyanate
by Thermal Deconposition of

bi s( 2, 6-di et hyl phenyl) -4, 4' - net hyl ene- di cycl ohexyl
Carbamate [0291] 603 g of a solution containing 99% by
wei ght of 4,4'-nethyl enebis 10

( cStepqB?2)! Pidduetiymbhisophvrine Disteyanatd by Diverfriah ®e8dmposition
by carrying out the sane nethod as step (28-2) of

of EXaqp-Rorfiphériyokysarbamaahingtmethyl)ss, b S-trinketdcysicxylcarbamic

obtained in step (42-1) instead of the sol ution

Ac,em_%bagghéﬁwsggﬁr(% 1). The yield based on
- nnet hyl enebi s(cycl ohexyl am ne) was 88. 5%

[Ozgﬁxanpl e 43] 15 [0292]
Product| onof 4, 4' - met hyl enebi s(cycl ohexyl i socyanate)fro

AR SBTPORY D P P RO S R R

Iphenol Conposi tion Step (43-1):
Shogr Huc?po'n of

Bi g}iﬁ,ﬁq@lﬂ%%ﬁw §ﬁl%bé)§5$}l? @g]&oi)%?c(y Xﬁ-’s%'ilﬁf%ls (%) Ltd., Japan)
3 PP oS8 R B3, 6 ol 5 Ao an e
pre%siﬁ%b&%nhb% %wﬁgaﬁn.sﬂfé%ﬁéﬁﬂ%r% Belyep 26t 1§ WPuLipPe. The

28 wth the exceptiaon of us t he conposi tion
So*lé&“a?biéweﬂdnsﬁt@b (31:8) wasopla Hbﬁefe?g tﬁh'&t@&c?’l#f sypplied to the

onposi tion obtained in step - of Exanple 4, and o
thlnufiirrhgtsuliat@ngamar@mmt;}he fate Qf. atmtaSQ g Adr yian gdine T A liquid
component was extracted from a line 73 provided in the boftom of thin film distillation
apparatus 702 and returned to feed tank 701 via a line 74. A gaseous component
containing isophorone diisocyanate and 4-nonylphenol was extracted from a line 72
provided in the upper portion of thin film distillation apparatus 702. The gaseous
component was introduced into a distillation column 703, the isophorone
diisocyanate and 4-nonylphenol were separated, and a portion of the 4-nonylphenol
was returned to feed tank 701 through line 74 via a line 76 provided in the bottom of
distillation column 703. After reacting for 13 hours, 484 g of a solution were
recovered from a line 75. As a result of analyzing by 'H- and "*C-NMR analysis, the
solution was found to contain 99% by weight of isophorone diisocyanate. The yield
based on 3-aminomethyl-3,5,5-trimethylcyclohexylamine was 77.8%.

[Example 38]
[0285]

Production of Isophorone Diisocyanate from

3-(butyloxycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic Acid Buty! Ester
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result of analyzing the reaction liquid by liquid
chromat ography, the reaction liquid was found to
contain 25.2% by wei ght of

bi s(2- phenyl phenyl) -4, 41- nnet hyl ene-di cycl ohexyl
addltlon as a result of analyzing the

ar bamate. |
1 2,6-dipethioaRERe LT eMBeSoBm | i ne 47 by 1H and 13C NMVR
anal ysis, the 5 solution was found to cont ain 96% by
@enght of 3- met hyl(38:1ut anol . stRjgdugton) . of
Producti on of Hexamet hyl ene Diisocyanate by Ther mal .
3-((2, Beimethosiyphemny!sixycarbonylamino-methyl)-3,5,5-trimethylcyclohexylcarbamic
bi s(2- phenyl phenyl) -4, 4' - net hyl ene-di cycl ohexyl
Acid (Z@-timnethexyitiil) Edtér by Ttamsestérificationcont ai ni ng 99% by
wei ght of 4,4'-nethyl enebis 10

Aqyé?ﬂéé%@ﬁfic@hbﬁ Qéé\’éﬁtﬁi Fhs WRiGed 6uoWeaaeattiomabpaatd as shown
by carrying out the sane nethod as step (28-2) of

in FlGEganpl e 28 with the exception of using the solution
tained in step (43-1) instead of the sol ution

ned, i_n_st ( e
10421 RER o el i e [Pl GBE°P 04, by eampin, out the
5 029
samepiIsiied | ncHap 425k 191 EXRBPIR 3% 1t e SsesRlinn &fupno te
ng D butyl-4,4'-nethyl ene-di cycl ohexyl Carb te
compas&t@ntolbt@mqomﬁepcé iof i B¥ample 16‘3@%86@ o b fhe composition
solution were recovered fromline 67 by carrying out
obtainateinssiep (4ed)holdExampleafpand 28ing PB. % geofeidb@ty{tlardll@ﬂrate As a
usi ng the conposition obtained in step 20 (20-3)
resulti ofsaralgziafy thieerezetipn dicuich bydixfuad reiomatagraphy,5the) reaatidn liquid
using 92.6 g of dibutyl tin dilaurate. As a result of
was f@unﬁdl Y& EdStal €4 99 B vidigityof B (2 B dimdGolphernyiloxgcarbonylamino-

the solution was found to contain 99% by wei ght of

meth;ﬂ) 45 giﬁ'h&wlmgf%?hg;??%yﬁgg%?gguwh@h%e ester
oo 4 RS Sp Rt Do SRR S 6L Fting o
solutioh rgcrzg\}el#gd ffroolrr|1? e H‘ &R t"3(9-'?\|MR analysis, the solution was found
to contain 98% by weight of 1-butanol.

Step (38-2): Production of isophorone Diisocyanate by Thermal Decomposition
of 3-((2,6-dimethoxyphenyljoxycarbonylamino-methyl)-3,5,5-
trimethylcyclohexylcarbamic Acid (2,6-dimethoxyphenyl) Ester
[0286]

579 g of a solution containing 99% by weight of isophorone diisocyanate were
recovered from line 32 by carrying out the same method as step (28-2) of Example
28 with the exception of using the solution obtained in step (38-1) instead of the
solution obtained in step (28-1). The yield based on 3-aminomethyl-3,5,5-

trimethylcyclohexylamine was 84.0%.

[Example 39]
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186 [ Exanple 45] [0295] Producti on of

2, 4-tol uenedii socyanate Using Tol uene-2, 4-di carbam c

Aci d Bis(3-nethyl butyl) Ester / 2,6-dimethyl phenol

Conmposition 5325 g of a solution were recovered from

l'ine 67 by carrying out the sane nethod as Exanple 29
[0287} h t he exception of using the conposition obtained

in step (21-3) instead of the conposition obtained in

stRd(ibtich , andfusi ng4 d3netiyleriebis(bydlghexylisoajiahate)at e. Using

As a result of analyzing the solution by 1H and

Dibb8F4MYmahbie dicycidhexgictarbamate\p2-téd-antishenod Coaiposition
99% by wei ght of 2,4-tol uenediisocyanate. The yield 10

bag® gobf &, dotlifidrt ARRE | rRBbVSedForR AnkV 67| by 2dftyingodut the same
there were no substances observed to be adhered to the

meth%‘él' é’sGEQémPléezg ith tﬁé'éﬁc&ﬂl“ﬂﬂpfﬁ&é;ﬁ% ﬁ’é)ﬁéhgwﬁion obtained in step
| owi ng the reaction. [Exanple 4 029

(15@%&@5&@ j | Crr&wo@'tibﬁ' C éa i %ﬁ!@i)e aHal \ihg 64.4 g of dibutyl

'uene- bam c

R —
soh.?io?\( 2, 4 Fgﬁs]S Ia C&uﬂgft hy be”%ééh%ﬂ{‘eny lghofSt € Tbyby weight of

ranses ransesteri cation

4 ASRRMSBPTBrcidHeyy '%"*s&“?@zae%)g of o R oefd oo BBsed  on
44‘@?%"55”52 P BnGY e 7 S 9 i t@i@ie%??wre no
ubRiaReE cObesryert dBae Léén"q”ség oiES st ot 40 Ty Ggporation

(13 3) of Exanple 13, and using 46.3 g of dibutyl tin
apng,mtgg,f@[ognng the reaction.

[Example 40}
0288}

Production of 4,4"-methylenebis(cyclohexylisocyanate) Using
Bis(3-methylbutyl)-4,4'-methylene-dicyclohexyl Carbamate / 2.4-di-ferf-amyiphenol
Composition

498 g of a solution were recovered from line 67 by carrying out the same
method as Example 29 with the exception of using the composition obtained in step
(16-3) instead of the composition obtained in step (5-2), and using 66.7 g of dibutyl

tin dilaurate. As a result of analyzing the solution by 'H- and "*C-NMR analysis, the

solution was found to contain 29% by weight of
4 4'-methylenebis(cyclohexyldiisocyanate). The yieid based on
4.4'-methylenebis(cyclohexylamine) was 86.4%. In addition, there were no

substances observed to be adhered fo the inside of the thin fiim evaporation

apparatus following the reaction.
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25As a result of analyzing the extracted reaction

liquid by liquid chromatography, the reaction liquid

was found to contain 14. 9% by wei ght of

t ol uene- 2, 4-di carbam c 187 acid

bi s(2, 4-bi s(a, a-di net hyl benzyl ) phenyl ) ester.In
[ExafgietdJn, as a result of analyzing the solution

recovered fromline 47 by 1H and 13C NMR anal ysi s,
[028dje sol ution was found to contain 98% by wei ght of

nmet hanol . Step (46-2): Production of

2, Poligktigpnedi i %PCVanﬂ,#‘-ﬁégh?@éﬂ@(cmmcybmeﬁ Using

Tol uene- 2, 4-di car bani ¢ Aci

imeh , b K ben ) [ste iohenol
Dm%@‘%‘%{ﬁ%tﬁglgpﬁt@ SO rei%é%’?gém? r omEI i ng ,@—gﬂ%)}iropyp eno

wlng out the sane nethod as step (37-2) of Exanple
CD’@’?{S%\%"E t he exception of using the solution obtained

LB Bk Ao TAEE oS 10 %7 0 S e same
1E-L- 3 ' - | 4t i Q0 . .
e 5. i 27 Y SREPIor iy B AR Bl n st
(172 st 5 B2 BemBasifion obBAinéd H'L@P' 8%2)!"8Ra Wind78.1 g of dibutyl
t GBRAR. ShS BRR PTR A TBS SeRBR B H SRR G Bhaii, e

Bi s(3- net hyl butyl& Ester /| 2,4-di-te &%}?Wl henol . £
solulighposi W@dn  folndgg d0of ACWBAM i ondWre rB¥overtfight  o©
fromline 67 by carrying out the sage nmethod as
4.4'@qﬁwle@eb§(wh¥1wdllmapa%n of usilk§ t heYieBnposhbagesh on
obtained in step 20 (23-3) instead of the conposition
4,4'anethylepebistcysiobexylamine) avas 184.6%.63.10 @dditioni bileye were no
tin dilaurate. As a result of analyzing the sol ution .
subbtantés absenERICtONIR a@dhieyad do thee instdeu tof othewthin ffilm @vaporation

contain 99% by wei ght of

appératus folioWirgethelreadtipmeny| i socyanate). The yi el d based
on 4,4'-rnethyl enedi aniline was 89.3% In addition,

[Exdmipless2ler e no substances observed to be adhered to the
inside of the thin film evaporation

[0290]

Production of 4 4'-methylenebis(cyclohexylisocyanate) from
Dimethyl-4,4'-methylene-dicyclohexyl Carbamate / 2,6-dimethylphenol Composition

Step (42-1): Production of Bis(2,6-dimethylphenyl)-4,4-methylenedicyclohexyl
Carbamate by Transesterification

A transesterification reaction was carried out in a reaction apparatus as shown
in FIG. 3.

5832 g of a reaction liquid were recovered from line 44 by carrying out the
same method as step (28-1) of Example 28 with the exception of using the
composition obtained in step (18-2) of Example 18 instead of the composition

obtained in step (4-3) of Example 4, and using 78.1 g of dibutyl tin dilaurate. As a
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25apparatus follow ng the reaction. [Exanple 481 188
[ 0299]
Producti on4, 4' - net hyl enebi s(phenyl i socyanate) Usi ng N,
N-(4 ,4 -metha ned iyl-d iphenyl)-bisca rbamicAci dD
butyl Ester/ 2,4,6-trimethyl phenol Conposition 5Step
resultsef1analyingl dhe ireactioh liquid by liquid chromatography, the reaction liquid
N, N - (4, 4" -nmet hanedi yl - di phenyl ) - bi scarbam c Acid
waBi s( 2, fouldt r i netdy| phaoptdin Est er25g% by weight of
Transesterification A transesterification
bis({Zédimethylghengiudr4'adethyienedicyciahexyl carbappateat drs axklition, as a
shown in FIG 3. 2321 g of a reaction liquid were

resut oF \upaRdiry the solutiondrécbyered fron fige d@tbyt 1 dridl SEARMR analysis,
met hod as step (28-1) of Exanple 28 with the exception

thetdoltfon\Was RRINAAERAtHiN 9B%Ob} weltht of Meliaml.( 24- 3) of
Exanpl e 24 instead of the conposition obtained in step

* (4s@p 0§42£Z)@”ﬂ*r6d&ctic’f‘u”doﬂsH@Staﬁé_tlﬁrleg'leo“ Dflsdtyanbtel | By Thermal

dilaurate. As a result of analyzing the extracted

. g L i _ :

T e S o et e

[0291 1- (4, 4' - met hanedi yl - di pheny1l) - bi scar bam ¢ aci d
1'S(2,4,6-trimethyl phenyl) ester. In addition, as a

B8Y" aErora 4 AR L0, 352 R0 Ay
(cytf@gféo'l&ﬁ‘s}#g%?é{%f V\rgc %%tovg}cedlfrgumt ?‘lﬂgl 32 by ca%ﬁa out the same
B R SR Tp—
ot i stap (a2 1) iastead of thR Salitidn Shisined in step (28-1). The yield
based on 4,4'-methylenebis(cyclohexylamine) was 88.5%.

[Example 43]
[0292)

Production of 4 4'-methylenebis{cyclohexylisocyanate) from
Bis(3-methylbutyl)-4,4'-methylene-dicyclohexyl Carbamate [/  2-phenylphenol
Composition

Step (43-1):- Production of Bis(2-phenyiphenyl)-4,4'-methylenedicyciohexyl
Carbamate by Transesterification

A transesterification reaction was carried out in a reaction apparatus as shown
in FIG. 3.

6091 g of a reaction liquid were recovered from line 44 by carrying out the
same method as step (28-1) of Example 28 with the exception of using the

composition obtained in step (19-3) of Example 19 instead of the composition

obtained in step (4-3) of Example 4, and using 72.8 g of dibutyl tin dilaurate. As a
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[ 0300] 420 g of a solution containing 99% by
wei ght of 4,4'-nethyl enebis (phenylisocyanate) were
recovered fromline 32 by carrying out the sane nethod
as step (28-2) of Exanple 28 with the exception of
using the solution obtained in step 25(48-1) instead
resuft of ranadyring ithen redutisnniiepid bystiqeiid cBBsmatogrEphyythel ckaction liquid
based on 4, 4' -nethyl enedianiline was 88.3% In
wagaddi t i foandt her etorer e wontaist anczi2Ubser vy to eight of
adhered to the inside of the thin filmevaporation
bis@ppleraipreriyl)4 dwnsthylidne-dicystdhexyl cafbaaiaie HO9%dditsi) Hs a result
5Production of hexanethyl ene diisocyanate was carried
of andlyZing ahd eakitibATeopRed fitdin Aine ATOBY 'Ho aniCPCANMR analysis, the
Step (49-1): N, N -hexanediyl -bis-carbamc Acid Bi s

sollitforWhE Youet t! aon%ﬁﬁ gsvﬂop%igﬁt@ﬂsa?héﬂﬁyﬂ Sltdriol. ng t ank

801 (internal vol une: was heated to 80C.

Bi Sfed- NRalyy bl#rdadctgbﬁf b@maﬂsx rﬁéqﬁlé?%dprg%] a %ét SBY'™® Thermal

met hod as step (1-1) of Exanp

i Tl TN T

lozgggsed, and a m xed sol ution of hexanethyl ene
nni ne, 3-nethyl-1-butanol and sodi um et hoxi de (28%

i S8 6B gartclihon Geaifinn 45 o 15, Wb, dfc 4-ethyienebis
<CV§1$§WF”@$5§Q§WX¢ viss  REovarbd o b ”eous'@*ag/oq#r the same
me fots’iéaS tSRA2BiR) oD EXAMAR 2% Wbk e Feicgagf sing the solution

ul fonic acid ian exchan%e resin (Anmber|yst-15
°bf§laﬁer'n@é¢p (#31t7n insteadf < @cﬁOIUt@QA?b@d]ﬁlﬁlsl“eﬁﬁeBy(ZB 1). The yield
removing the noisture and supplied to an ion exchange

baﬁeésqrh"fé methylenepis(eydiehaxylamine) wee88y0%n external 20
jacket to neutralize the sodi um nethoxi de, followed by

[Exampies44d ring to a tank 802 through a line 83. Lines 82
and 83 were nmaintained at 80C to prevent precipitation

[0284] solids fromthe reaction |iquid. Wien t he
reaction liquid transferred to tank 802 was anal yzed

byPiodguiieh chr orgfit ogr aaymetiidenebis(tycithdsylisboyanate) Using
found to contain 29. 7% by wei ght of

D;bg?tugy' -niethyleRsldityclohexy T tbainated 4 detbafylpHEnbh g bRipokitibn

630 g of a solution were recovered from line 67 by carrying out the same
method as Example 29 with the exception of using the composition obtained in step
(20-3) instead of the composition obtained in step (5-2), and using 92.6 g of dibuty!
tin dilaurate. As a result of analyzing the solution by 'H- and *C-NMR analysis, the
solution was found to contain 99% by weight of
4,4'-methylenebis(cyclohexyldiisocyanate). The yield based on

4,4"-methylenebis{cyclohexylamine) was 77.5%. In addition, there were no

substances observed to be adhered to the inside of the thin film evaporation

apparatus following the reaction.
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Step (49-2): Low Boiling Point Conponent Distillation
Step [0302] The reaction liquid produced in step
(49-1) was transferred fromtank 802 to stirring tank
803 mai ntai ned at 80C through line 84 at the rate of
130 g/ hr. 2,4-Di -tert-anyl phenol heated to 80C was
[Exaimpld 48ineousl y added to stirring tank 803 5 from a
line 85 at the rate of 131 g / hr to obtain a
[0288)nDgeneous sol ution. The solution was transferred to
athinfilmdistillation apparatus 804 (Kobel co
Edero8attidrn ogfs Xd-tolueheliisodyprmte Using- Clohdinet2 dalicarbamic  Acid
surface area of 0.2 nR) heated to 150C and set to an

Bis(3rinethytutyly Esfer v 2 & dintbtAylfshiend! IQommedsitiorl | ne 86
mai nt ai ned at 80C at the rate of 261 g / hr where a

| @psgi bf BOsdMidH W@ﬁ@@&i&e@qfﬁlﬁllﬁﬁdw byt @arrfilg out the same
solutron were distilled off. The | ow boiling polnt

meﬁ@ﬂm%nﬁfﬁm&l@aig (H the BRcahtidn o RIn@tie ¥EMPBilibAGbRNed in-step

fromthe thin filmdistillation apparatus 804 froma

(21 'Z%r?ﬁstégd oPthd B&m bEiﬁEm gﬁgﬁine@uﬂé@?h@%ﬂ .hpe RHg'63.6 g of dibutyl

onent was ex racte omt

tin % rate, G YRR Y BhE2Y Yo spiudgh Hi HA B S RChsis, the
sol@glpl%é’:% F}&éln?\,)tg %oj“%ﬁt h @ \B%Sﬁflof 54 @%gﬂﬁﬁ?&gﬂéﬂe' NShe yield
bas3fl o At w%i@iﬁég%ﬁﬁ% SRl Rb BlisStances
obsgpg%lsfo %&%h%l)}g ;th%glsge 01)( t%gﬁﬁfny Imbgs@%?%tﬁg\mgézparafus following

Hexamat hyl ene Dii socyanate Production Step by Ther nal
®Bnposi ti on of N, N -hexanediyl - bi s- carbani ¢ Acid

BI s(3-nmethyl butyl) Ester [0303] The solution stored in
[Exaraple 4815 was supplied to a thin filmdistillation

appar atus 806 (Kobel co Eco-Solutions Co., Ltd., Japan,
[029fat - conduct i ng surface area of 0.1 n2) heated to 200C

and set to an internal pressure of about 1.3 kPa via

| iRredoicmt dfh@,Ltoluenediisbocyzdatey Using. Talupnesddglicarbamic Acid

conmponent cont ai ni ng hexanet hyl ene dii socyanate,

Diméthge Bsidri2l4-bis{@pedintityiBerzyl) Pherid] Compasitionol  was

extracted froma |line 95 provided

Step (46-1): Production of Toluene-2,4-dicarbamic Acid
Bis(2,4-bis(c,a-dimethylbenzyl)phenyl) Ester by Transesterification

A transesterification reaction was carried out in a reaction apparatus as shown
in FIG. 3.

5433 g of a reaction liquid were recovered from line 44 by carrying out the
same method as step (37-1) of Example 37 with the exception of using the
composition obtained in step (22-2) of Example 22 instead of the composition
obtained in step (13-3) of Example 13, and using 46.3 g of dibutyl tin dilaurate.

As a result of analyzing the extracted reaction liquid by liquid chromatography,

the reaction liquid was found to contain 14.9% by weight of toluene-2,4-dicarbamic
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in the upper portion of the thin filmdistillation

appar atus 806. The gaseous conponent was introduced

into a distillation columm 807 to separate the

3-net hyl - 1- butanol, and a portion of a high boiling

poi nt conponent was returned to thin filmdistillation
acidp pigf2 ¢ is(epcdimethybennd)pheny) oesteed ilm additiont asmaofresult of

distillation 5 colum 807 after passing through a line
anagzing\ the selulioncracpueredt froonting 4i7nby Hib zanst Hiﬂ—gIMR analysis, the

di i socyanate and 2,4-di-tert-anyl phenol was extracted
solfiticamwas faume 18 Toptaiv BA%ObY weihhé of inethanoh col um 807 and

introduced into a distillation colum 810. The

heStepe@by2)e Peodlidtion wf dhédelupacdiisopyarmte by Thérmad Decomposition

distillation colum 810. After reacting for 12 hours,
Tol@erserD Ut dicarbaRfic A BiS(204lbis(@ e dindtigb&yhphémd) Estee of

about 88 10 g / hr, and as a result of analyzing by
[0287f and 13C- NMR anal ysis, the solution was found to

contain 99% by wei ght of hexanet hyl ene diisocyanate.

Thete lgeb aPssitioP Wehé BB Rl Ssin dird 75 %%ﬁrr@ff’%’ olit"the same

addition, there were no substances observed to be

e i [ei t o] [ p [ ;

mefidacas kibp (9?%3\/“6\?]9'&4?“@3 478 with ﬁe&%&f‘é&féﬂplﬁg Q%B‘Fﬁ the solution

appar at us' fo reaction.

4 (R0 2); ' i.S(:3- | but
obtg i o 8oy ostnag Bf B Soih GprafleBin s (37 Ph' el g posultof
I.C i 93 L .Japan)
anch R W SUBEnSoFFR FR SRR sty B gy ga€ Buna to

apa e 20.pnl aced ., 5000 nL volunetric .
conflR " Bbnt oY Feidht” OF 2. 1dlugeilisSoaAe o T Aipld based on
vaporator (R-144, Shibata Co., Ltd., Japan) to which
247 RRORSABIEES BT 3. bat h (OBH. 24,  Wasuda. Cor p.
Japan)_.equi pped with a tenperature controller, a
[EXWE%]purrp (G 50A, ULVAC Inc., Japan) and a vacuum
controller (VG 10S, Ckano Sei sakusho Co., Ltd.). The
0298]r ge val ve outlet of this evaporator was connected to
a 25 line containing nitrogen gas flow ng at nornal _
prireduetion Af t er ofl osi ngt.4'Hoethylegebisfphanylisoavapate) | Using
evaporator to reduce .pressure inside the system the
N, N3 (#.4'emethianediyhdiphefyl)-biseadmingc adAeidl y Bis(3ahéthwlbutyl) Ester [/
nitrogen to flowinto the systemand return to nornal
2 A-gi-teztamglph&hel ©ompbsitiont enper at ure was set to about
145C, the flask was inmersed in the oil bath and

1 ofest gost @fsalitidpneveRrs rétsVerdd Sromh dinked7 AT tafryingadutne same
for about 40 mnutes in the presence of atnospheric

metRbE SBUERaniple 280/ \thé BxédtioPLsfasing theecathpbdifion @btained in step
evaporator |eft open, distillation of

(2.3) TRk of e bGiiRosifi chlameldin B! (52308 WBiight3.0.9 of dibuty!
tn H3GreRb0SRY o (BEAPBHERaARb i SORASH YoM 13 SEAMR daivss, the

uced, excess but a was disti

soluffoh s YouRf §S BHREiA 88%15, MR ¥Ph S Rlinyfignde@helfiRocyanate).
e R 45 A e 1
subgtaRoes, RNt B4 pobetrd 16 theodisite. of (B LR M Waporation

systemwas returned to atnospheric pressure. 1290 g of
appﬁé&&fgaﬂwmduwe@@mobt ained in the flask. Based on

the results of 1195n-, 1H and 13C-NMR anal yses,
[Example#8}_t et r a- n- but yl 1, 3- bi s(3- et hyl but yl oxy)

di st annoxane was confirned tgs have been obtai ned at a

15 yield of 99% based on di-n-butyl tin oxide. The

same procedure was then repeated 12 tines to obtain a

total of 11368 g of

1,1,3,3-tetra-n-butyl -1, 3-bi s(3- et hyl but yl oxy)

distannoxane Bis(3-nethylbutyl) carbonate_was

produced in a continuous production apparatus |ike
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20 di stannoxane produced in the manner described above
was supplied at the rate of 4388 g / hr froma
transfer line A4 into a colum-type reaction vessel
A102 packed with Metal Gauze CY Packing (Sul zer
Chentech Ltd., Switzerland) and having an inner
[0299i amet er of 151 mm and effective | ength of 5040 mm On
t he other hand, 3-nmethyl-1-butanol was supplied to a
Bradudtioat i on col un#,4hbtethyleoabis(phenylisdo@naie)25! i ne Using
A, and the 3-nethyl-1-butanol purified in
N,N'-(di,cslmé’dhahéaivl-dKﬂh@ﬂ}li)&&hrm&supplA@'d at Ohisutyht e dEster /
14953 g / hr to columm-type reaction vessel Al102 from
Hirh mfbaitidr qui d tenperature inside reaction
2’4’6%@%@!%85“&23 controlled to 160C by a heater and a
| I ' L . . .
DR (R ToRea, GE AR e BReRLAPhERY ) B gimic Acid
. otipe.in t re ,on vesse| ' t 17 m nutes.
Bls(2,§1({%{rﬂ§§hyrp_ Wﬁ%teg%?%r%eﬁgg\&%?§$Hat the rate of
é\5037 /[ .hr fromthe tog 5 of thi.reacti n vessel via h
Yansrteifiqatine ragetiohwas GRItRS oM b ac"gRGIOA APPARTYS A§ Shown
) of 825 g/hr via feed line Al, were punped to
in FIGYi3sti |l ati on colum A101 packed with Metal Gauze CY
Packi ng and provided with a reboiler Al132 and a
238Rdemdra paadiaroliguidryerurectivered Ifeam vinepdd i by catryng. out the
In the top of distillation colum A101, a fraction
sameC ométhodi a9 stepi (8-dprufe@xantpleon2®fwilat e saseptindefsesing the
by condenser A131 and 10 recovered froma recovery

compbkitienABbtafidd fih ested- (PREBY lof! ERainRo|240assteadsrd the® composition
colum-type reaction vessel Al02 via transfer line A2

oo S 0.9 ERARRITA ATl ST g . s

xR T BB B eaion
i BRRET G U8, 013, 1S LAl 1S ARKR, Poul o oy o

thin filmevaporation apparatus 03. (Kopel co
N.N'-go4-regthanegid-diphenylkiscaryaphs) a%aiﬁ(%&ﬂ@ﬁthwwnw) ester.
A5. The 3-nethyl-1-butanol was distilled off in thin |
In adfiitiom e@sapoesuli ofanplyaingt the saloBormacevered dedn dige 47 by 'H- and
col um-type reaction vessel Al02 via a condenser Al34,
BC-NMRramabjsis, the selutidnavas fausdstbeonitain ©85@ by Weaighil ¢fy1-butamol.
al koxi de catal yst conposition was punped fromthe
ISWET (482} | ProdRictibhi of 14 4'mathytarmabig(phenylisapparate)sby Thermal
A103 via a transfer line A7 and supplied to an
mae Algd whi henagi Msiefthridag idipherdyBlisis@drbamic Acid
De°°§?ﬁd%?i°3¥y| i b?ﬁ( 3 rrel\tﬁﬁyfitbﬁ?wag%y) ey
. , -t etea-n-butyl -1, 3- bi s(3-net hyl but yl oxy)
B'S(Z(]jz’l’éftﬁ?}ﬁ%ﬁ ne g about 5130 g / hr. Carbon dioxi de was
upplied to the autoclave by a transfer line A9 at the
[03063ate of 973 g / hr, and the pressure inside the
aut ocl ave was mai ntai ned.at 4 -G The 25 , .
tfhedatdlir @ i SUVERN t RRNEIRIG | T TR af2 4 -gihylenebis
residence tinme was adjusted to about 4 hours, and a
(phemydisocyanatepwaes readvered fioon liag SR yecarrying it he prme method as
al koxi de catal yst conposition was carried out to
step (28-2) of &xaesque i 2Bhwithdhiederoeptian mfnging i soltibn| dbiayieyl in step
carbonate. This reaction liquid was transferred to a
(48-10eqFtdRni gfathe nsdlaitn AdRBineda it §tepngd®n)| i MtheAlfeldntased on
a control valve to renove residual carbon dioxide, and
' el Ox r r { '
4.4 GRAANGRIEKEL SR, 95 QBIER, YR fore g siahis¥cosenver
transferred to a thin fil mje%%porati on appar at us
(Kobel co Eco-Sol utions Co., Ltd., Japan) Al06 set to
about 142C and about 0.5 kPa via a transfer line Al 2
and supplied while adjusting the flow rate of
1,1,3,3-tetra-n-butyl -1, 3- bi s(3-net hyl but yl oxy)
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20cont ai n
1,1,3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)
di st annoxane but not contain
di - n-butyl - bi s(3-nmethyl butyl oxy) tin. After carrying
out the abgve-nentioned contjnuous o %ratlon
to beSadnarar © b4 93¢ o1 S GAN U S aPpETCRo AR JOlaHIng the
extracted froman extraction line AlL6 at the rate of
reactio® g / hr, while
1,1,3,3-tetra-n-butyl-1, 3- bi s(3-net hyl but yl oxy)
[Exampled@hnoxane produced according to 25 the above
process was supplied froma feed [ine Al7 at the rate
[0301Klf 20 g / hr. Step (50-2): _ _
N - hexanedi yl - bi s-carbam ¢ Acid Bi s(3-nethyl butyl)

ﬁ?&cﬁfctloﬁr B usdy éﬁﬁbtﬁg%ﬂe[ Qi?l@é&ganate Was§t tafieBdolfNK a reaction

10 was heate 0C. Bis nmet hyl butyl ) carbonate

E t he stlrrlngtank A110 from a tank
apparﬁﬁ%%%?ﬁéﬁﬁ i

|ne I at the rate of 1214 5 g/ hr with a

| he and .Xed .sol ut i he

Skt G815, RESFor s S R Eod i Ea CRTENE Ester

met hanol solution) (mxing ratio: hexanethyl ene
ProdugfigRit@P 50 parts / 3-methyl - 1- butanol 50 parts/ sodium

net hoxi de 0.42 parts) was sinultaneously transferred

Ar ostirdng i nankn2B804at (internadt erobfme343g /L)hrwasf heptegd to  80°C.

hours, |line A22 was opened with a line A23 cl osed, and
Bis(3-methglibetyip tattomate) peahucednusinguiie wames mathed a step (1-1) of

stirring tank Al1ll maintained at 80C at the rate of
Exampf48 hd/ préheatednte S22, vass ansfeaed ed tid sB0Bgttanip8etdrdm a line

precipitation of soli ds fromthe solution. At the same

80 af 'tH@ rede 4ot 1828" IRMWihentiheWe tioeea! e fmikBYasolution of
tank A109 to stirring tank Alll through a line A25 at

hexa&mgﬁr&eq{eed%fmragzg Heth F tf(rﬁiqc?lt Qﬁ&l‘_ BdPITESRBRIe (28% methanol

Ton 1 n stirring he solutlon was

skl SR e g 0
oo A R ok %or%%a%rgs%@ro% g1 e

2% by wei ght of N, N -hexanedi yl rb
rate a2 rréTfhyB\BQE Binouiss 16 Sans DRODS] wilod 188154 & ﬁ'&sed and the
Poi nt Conponent Distillation Step 20[ 0306] t hi
solutibin | wasli kausedain enbapisasalfenic /add ipRoB¥xghasge resin (Ambeﬂyst-15
Eco- Sol utions Co., Ltd., Japan, heat-conducting
spherdesif &Rshmr sad dflads Z)M)U% adjested by (506ingdtheetmaisture and
an internal pressure of about 0.1 kPa. The sol ution

supplg%ogth?ﬁngit?olngﬁiﬂhaﬁbézrééﬁﬁ cbluams fear afhintainedi &t 804Cnby an external
jacket to neutralize the sodium methoxide, followed by transferring to a tank 802_
through a line 83. Lines 82 and 83 were maintained at 80°C to prevent precipitation
of solids from the reaction liquid.

When the reaction liquid transferred to tank 802 was analyzed by liquid
chromatography, the reaction liqguid was found to contain 29.7% by weight of

N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester.

Step (49-2): Low Boiling Point Component Distillation Step
180
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25 apparatus Al13 by Iine A24 maintained at 80C at the

rate of 3673 g / hr where a | ow boiling point

conmponent contained in the solution was distilled off.

The [ ow boiling point conmponent which was distilled

off was extracted fromthe thin filmdistillation
[0302hppar at us A113 through a |ine A27. The extracted | ow

boi l i ng poi nt conponent was introduced into a

fhetrebtton dguidoprasiicad1s stepddPrl) was teansfenrecifiope tank 802 to

separation, and 3-nethyl-1-butanol was recovered from
stirrinﬁ tahRes@S tnainthintdratd80TC athteuth AhB084 Git the hateobhet30 g / hr.

and, a high boiling point conmponent was extracted
2,4-Ditfe9ﬂé@%htehbnhémb@ tdi 8090 Wabisunanss iy addéd 3o BYirring tank 803

[1ne mai nt ai ned at 150C, and transferred to a

from gitlirfer BYat @K 14 784 Y ?ilﬁeﬂ) 8btaB9G@ hBhdgenkolis Solution. The

aurate was simultaneously transferred to stirring

. k A114 f ' . t d f t
soushf " A 408, 5, A " Ry, o Scobelen
coo S50 B Ly i A SRPE pBSs ARE 5 8 Resec v

stored in tank Al115. Wien the solution stored in tank .
150°Qreng seistoapalintesaalbprassyin af Ont d@d ByPughy? ifgSO6 maintained at
solution was found to contain 13.4% by wei ght of ) )
80°C Mt khe Inateaofe2B V b-/bhrswbareantw keiling bt Fompanans goptained in the

ester. 15Step (50-4): N, N -hexanedi yl - bi s-carbam c

solutide ivierBi disllled dff - t €he -lawigilireg plojnt Extreporrerddbat had seapdistilled
by Transesterification [0307] Athin film

off wal &kiradtad ifem arpeiintits ddilibtioKelppleeatuE@D4Svbmt & tins 87.  On the
Co., Ltd., Japan, heat-conducting surface area of 0.2

other'ﬁ%}\dv\@%@%Bbmﬁgmi&%p&%tt\r&mﬁﬁé&éa ffﬂo@rﬂﬂé)fhén film distillation

reactron” was c ed out by transferring a m xe
appa*gs‘t%%‘@ﬁgifﬁyPEE?%?%@@E%E?%”%% P PO Tl Adsferred to o tank 805
el ' ' . d i 1 in .fil
] 561, b B3 yhd o8 6 A 0 o e
of 2436 / hr with a line A36 closed. A m xed gas
rate Qfdl@t-zagr{ir&g 3- net hyl - 1- but anol and

2,4-di-tert-anyl phenol was extracted froma |ine A37 .
Mben ddae 25pWtipRe Sipiesr Portheodank ORE tWaw epplyzed by  liquid
distillation apparatus Al116, and supplied to a

chrordatographat i dme csblutionAMEs Tounds- tret hgntain bdddiol bandweight of

2,4-di-tert-anyl phenol were
N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester.

Step (49-3): Hexamethylene Diisocyanate Production Step by Thermal
Decomposition of N,N'-hexanediyl-bis-carbamic Acid Bis(3-methylbutyl) Ester
[0303]

- The solution stored in tank 805 was supplied to a thin film distillation apparatus

806 (Kobelco Eco-Solutions Co., Ltd., Japan, heat-conducting surface area of 0.1 m?)
heated to 200°C and set to an internal pressure of about 1.3 kPa via line 90 at the

rate of 800 g / hr. A gaseous component containing hexamethylene diisocyanate,

3-methyl-1-butanol and 2,4-di-fert-amyliphenol was extracted from a line 95 provided
191
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separated in the distillation colum A119, and the
3-net hyl - 1- but anol was extracted by |line A39 and
stored in tank A100 via line A40. On the other hand,
the 2,4-di-tert-anyl phenol was returned to the upper
. portion of thin filmdistillation apparatus All6 via a
in thehnaipres partion defdthen thinefilbotdistiflation capnaratust Bo%. cdhengaseous
Al119. A5 reaction liquid was extracted froma I|ine
compangitowasedniropdudes biota can distilationt hhalurhinl 807 to separate the
distillation apparatus A116, and supplied to thin film
3-mitbyli1-bafiahol amdpm pattion dfid Bighi boiling poiat A8Mmpokértwad esturned to
N, N - hexanedi yi - bi s-carbam ¢ aci d
thirbfileq Aistillatiort apparatus $0G Nkl A fins t9r piovidebieinrthe dottom of distillation
liquid extracted fromline A35 reached 25.2% by
colwangB07 dfien paddngneitroagienedingi 93 | Angasdblis Céarfigshem doontaining
the reaction liquid was transferred to a tank 10Al 21.

he)&ﬁeﬁhgléﬂe Yiisodyanareany Rengi-friHagpRaTH vdd SftictédPiom a line 97
Step by Thermal Deconposition of

proWdbld iR Bistaibinvdolitnh 807 R ThrodGedd into a distillation column 810. The
Bis(2,4-di-tert-anyl phenyl) Ester [0308] 1sThe

hexaphethy|gRe - ii@b@fbda‘fewstét%%ﬁ@\ ?‘ﬁgg’&gf@%ﬂbﬂ @Iifh"810.  After

filmdistillation appara

L R T —
i 1L, \VA i 1

o LT R RO, i DR S gl s

R

o RN, B0 AR WS trinnien

carrjed out jn distil]ation colum Al 23 and )
to h%ﬁ.d‘ﬂsﬁfﬁ te fhe dreidecohathe thindim, exaparation Apparatus dolipwing the
at the rate of 447 g / hr. A high boiling point
reagiitfhonent separated with distillation colum Al 23 was
extracted fromline A47 and introduced into a
{Examplg $0lat i on colum Al 26 via a line A48. 25
2,4-di-tert-anyl phenol was separated fromthe high
[0304)i | i ng point component in the distillation colum
Al 26 and transferred to tank A109 by line A49. 198
Al Sthp (50 1): Frodbetion ofeBis Ssmethyitiutyls Carbsamater ri ed out to
recover 643 kg of hexanet hyl ene diisocyanate, there
WeB88 93 hwslpor dbndusgrtivedxitie (Sankyh ©rgdniccChéicals Co., Lid.,
inside of the thin filmdistillation apparatus
Japhf) bAWi2R0? I@5! @ Afdl) OM3-nidiIPRb | 0. 1Lt
0 a2 g B e Ay O ity J2Pan) were

pladedf ROABDE0 mL volumetric pear-shaped flask. The flask was connected to an

_ evaporator (R-144, Shibata Co., Ltd., Japan) to which was connected an oil bath

(OBH-24,-Masuda Corp., Japan) equipped with a temperature controller, a vacuum
pump (G-50A, ULVAC Inc., Japan) and a vacuum controller (VC-10S, Okano
Seisakusho Co., Ltd.). The purge valve outlet of this evaporator was connected to a
line containing nitrogen gas flowing at normal pressure. After closing the purge

valve of the evaporator to reduce pressure inside the system, the purge valve was
192
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Bi s(3-net hyl butyl) carbonate was produced using the
sane nethod as step (1-1) of Exanple 1. Step (A-2):
Production of N, It-hexanediyl-bis-carbamc Acid
Bi s(3-net hyl butyl) 10 Ester [0310] A sol ution
contai ning 37.7% by wei ght of
openert geadualyiity |allohs niteageantiac flawi intdthg Systenhandurejun to normal
ester was obtained by carrying out the sanme nethod as
presswe. ( The oil dfaticiemnpé ratuie wrashsst e abaute & Cnthef flaski was immersed
1537 g (7.6 not) of bis(3-nnethylbutyl) 15 carbonate
in thbé oilibatid and retatipn oAtHE evapsiraipr 232 startet]. 0 After heating for about 40
hexanet hyl ene di am ne, and using 19.3 g of sodium

minutgshinthe préstinderof tdtnbepheny pricssure. nittbgan with He purge valve of the
Distillation of Low Boiling Point Conponent [0311] The

evaporatbt it sPeind dRGlatidh §ft:?-mdt}gylzl)-bméﬁopécﬁﬁﬁﬂlngﬂmﬂeﬂ-legan After
volunetric flask 20 equi pped with a three-way val ve

maﬁﬂmﬁiﬁ@ﬁﬁ khis $taté 'fbﬂ PheufOlthe plirje wHIvE Was oIauERL 9Fessure inside the
fol |l owed by replacing the i nside of the flask Wt

sysfirh rv%e{]}aﬂga?yo%@ %H Ixﬁs%% YNGR :Lﬂﬁ%ﬁsp\ghg dmuea lwith the

bat h heate ation s carrie

preddlideSin H@‘i’l’tr%‘ggytfe gf?# RG 35N LT %ﬁe‘l‘rtﬁ? Walhibi nbhﬁrﬁero?ppeared,

ap ara us ressure wt he "appar a

e o Y R P oo v
o By F&%%ﬁ%ﬁ?@%&#l@ﬁiﬁ RIS vate

wag c':ﬁ]ened gradually and the pressure inside the system was returned tfo
atmospheric pressure. 1290 g of reaction liquid were obtained in the flask. Based
on the results of "°Sn-, 'H- and "C-NMR analyses, 1,1,3,3-tetra-n-butyl-
1,3-bis(3-methylbutyloxy) distannoxane was confirmed to have been obtained at a
yield of 99% based on di-n-butyl tin oxide. The same procedure was then repeated
12 times to obtain a total of 11368 g of 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy)
distannoxane.

Bis(3-methylbutyl) carbonate was produced in a continuous production
apparatus like that shown in FIG. 7. 1,1,3,3-Tetrabutyl-1,3-bis(3-methylbutyloxy)
distannoxane produced in the manner described above was supplied at the rate of
4388 g / hr from a transfer line A4 into a column-type reaction vessel A102 packed
with Metal Gauze CY Packing (Sulzer Chemtech Ltd., Switzerland) and having an
inner diameter of 151 mm and effective length of 5040 mm. On the other hand,
3-methyl-1-butanol was supplied to a distillation column A101 from a tank A100 by
line A1, and the 3-methyl-1-butanoi purified in distillation column A101 was supplied

at the rate of 14953 g / hr to column-type reaction vessel A102 from a line A2. The
193
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199 3-nethyl-1-butanol. As a result of analyzing by
l'i quid chromat ography, the distillation residue
obtained in the flask was found to contain 59. 8% by
wei ght of N, N - hexanediyl - bi s-car bam' c aci d
bi s(3-nmet hyl butyl) ester, and the vyi
liquid tenperriuEm iside Teadtiopayessel A19€) waﬁncgpyoﬂ%@ g 1188 ¢ 1y @ heater
ester based on hexannet hyl ene 5 di am ne was 60.3% The
and alireboilaraf1d% aeditbecpigssue Waguadiuated snabopt t1&0 kPa-G with a
mai ntai ning at 160C for 1 day, the concentration of
pressiiteNcohtrebnaldey| Thiesresidram timecind tie sédctivet hgsdrltwa3 about 17
ester in the distillation residue was 32.2% by wei ght.
minute£o ”B@ﬂ@ﬂhyvﬁi-bﬁétmﬂc@nfdmlhg?ﬂéibr aPfieentd Bf 15037 g / hr from the top

Producti on of N, N1-hexanediyl -bi s-carbam c Aci

of the%ﬁﬁﬁm lv?gsfél &fa a transferSMaUAL 0and 8IHhatH- ﬁ%dﬁénél%ttm? rate of 825

wel ght exanedl yl -bi s-carbam c "aci i met hy

g/hr \ﬁ% tfgér(i V"f?l% R? ; Wg?g i’p“F’Xepéfl@ 6 y%&?lﬁ%ﬁ é&&pﬁaﬂ?o ﬁa@gd ARith Metal

exception o

ook 8 bl RSN BRI AS 4TSl cr

amet hyl ene 15 di am ne, and usi ng 28. 99 of sodi um
out q@tllﬁgyed@urcfg@j@ﬁet h@ndhesgqgﬂqfoq)stlﬁ@cgb qaumn. A101, a fraction

Distillation of Low Boiling Point Conponent [0313]
conta@@re aghigh gongentigtiont of water wesatansiensgdchy opndgnesn A131 and
the sane nethod as step (1-3) of Exanple 1 with the
recoverexk ftanora secanserpglinehd3s ol Ranifad Sbinatmdd -butasokwasBplinped to
and 20 2702 g of toluene (Wako Pure Chem cal

colurmringipe! rdaelion kedsel ARG irasifenin®fA2 located in the lower portion of
2,4-di-tert-anyl phenol. As a result of analyzing by

distill&fsh CHNGAR RIHAPNAR taﬂ@yldtlﬁtélkbﬁﬂé B@%nys@%&nbesmon containing
contain 27.5% by wei ght” of di nethyl carbonate, 4.7% by

di-n- bW%Jg%(P%eWWBkYW gﬁa'17,%/?3k,’1¥-tt¥f?é-ﬂt5ut9lf~1 5alis@Seti¥ibutyloxy)
distannoxane was obtained from the lower portion of column-type reaction vessel
A102, and supplied to a thin film evaporation apparatus A103 (Kobelco Eco-Solutions
Co., Ltd., Japan) via a transfer line A5. The 3-methyl-1-butanol was distilled off in
thin film evaporation apparatus A103 and returned to column-type reaction vessel
A102 via a condenser A134, a transfer line A8 and transfer line A4. The alkyl tin
alkoxide catalyst composition was pumped from the lower portion of thin film
evaporation apparatus A103 via a transfer line A7 and supplied to an autoclave A104
while adjusting the flow rate of di-n-butyl-bis(3-methylbutyloxy) tin and
1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane to about 5130 g / hr.
Carbon dioxide was supplied to the autoclave by a transfer line A9 at the rate of 973
g / hr, and the pressure inside the autoclave was maintained at 4 MPa-G. The

temperature inside the autoclave was set to 120°C, the residence time was adjusted

to about 4 hours, and a reaction between the carbon dioxide and the alkyl tin
194
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l'iquid chromatography, the distillation residue

obtained in the flask was found to 25 contain 67. 3% by

wei ght of N, N - hexanedi yi -bi s-carbam ¢ aci d di net hyl

ester, and the yield of N, N -hexanediyl-bis- car bam c

acid dlnethyl ester based on hexanet hyl ene 20
alkoxigieapatalysheomrpsHinn wae ‘éﬁfﬁﬁﬂlqbﬁttpo?mﬁﬁb?d@émm& liguid containing

liquid at 50C. After maintaining at 50C for 10 days,
bis(3-meghylbotydnt catbicoatef N, Tis heragiawh ylligbids - wasbanansfered to a

bi s(3-nmethyl butyl) ester in the distillation residue
decanhasizaliof%tabik AkdPhtia 4 Ganptar dinevA1Bxangl cahtrb[ 03é] to remove

Step (CG1): Production of Dibutyl Carbonate

resid A1 Bdrsbn Qﬁé)ﬁ@é’aéﬁd\’tﬁé dRFieshy aRskidis Wi FdtRvertE friRt Bo@ansfer line
as step(? 1) of Exanple 7. Step (G 2):

A11. PS‘&QH& Wfth%'d?ggh@?@xﬁﬁﬂ WRsbfr nSRIHRANE 2 Hid film evaporation

D buty ut| on contai ning

ht o
appaf&%(@?‘*%'g?e EorsOging; 8 5 Lara) A F8 S HE BB 142°C and
t as_st -2) O anple 1. wth.the exc
about25 ﬁ@?ﬂgwmfrgagé@ns AT oo S G I Row rate o
uced in ste é - i nstead of bis(3-nethyl bUt%}%B
1,1,3@aﬁeﬁadérbétyfﬂs$1bgs( gneigyPridorn §istannpxanedenalbui g/ hrto
di am ne, and using 13.3 g of sodi um net hoxi de (25%
obtaimet fraction wwintaining) bisi-sethyibalyl) cabeaeie.i candhe other hand, the
Conposition [0316] 1901 g of a distillate were
evapaiatieh megidog was cycolpterlito thlensaiypenetaetion aesseélef102 via transfer
line A13 and transfer line A4 whie adjusting the flow rate of
1,1,3,3-tetrabutyl-1,3-bis(3-methylbutyloxy) distannoxane to about 4388 g/ hr. The
fraction containing bis(3-methylbutyl) carbonate was supplied to a distillation column
A107 packed with Metal Gauze CY packing and equipped with a reboiler A136 and a
condenser A137 via a condenser A135 and a transfer line A14 at the rate of 959 g /
hr followed by distillative purification {o obtain 89 wt% bis(3-methylbutyl) carbonate
from a recovery line A15 at the rate of 944 g / hr. The bis(3-methylbutyl) carbonate
was stored in a tank A108. When the alkyl tin alkokide catalyst composition of a
transfer line A13 was analyzed by "'°Sn-, TH- and "*C-NMR analysis, it was found to
contain 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane but not contain
di-n-butyl-bis(3-methylbutyloxy) tin. After carrying out the above-mentioned
continuous operation for about 240 hours, alky! tin alkoxide catalyst composition was-
extracted from an extraction line A16 at the rate of 20 g / hr, while
1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane produced according to

the above process was supplied from a feed line A17 at the rate of 20 g / hr.

Step (50-2): N,N'-hexanediyl-bis-carbamic Acid Bis(3-methylbutyl) Ester
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20 (1-3) of Exanple 1 with the exception of using the

sol ution obtained in step (G 1) and 2850 g of

benzyl butyl phthalic acid (Wako Pure Cheni cal

Industri es, Ltd., Japan) instead of

4- d| -tert-anyl phenol As a result of analyzing by

Prom{?f&@“ #Bmat ogr aphy, the distillate was found to

contain 78.4% by wei ght of dibutyl carbonate and 16. 8%
[0305by wei ght of 1-butanol. In addition, as a result of

anal yzing by liquid chromatography, 25 the

4l stirrihgaanknA 1> weisehedtiedi toed0?@. t Bas(Binasthylbasgylf eardbnate was

to contain 14.9% by wei ght of

transfblrr%fd-tb er@BRAINYG tahk FrAarfRsICratk ddi 08Uy h&ﬁwbeﬂ&?ﬁﬁﬂﬂw@erﬁt@of 1214
dof 201 N, N'-hexanediyl - bi s-carbam c acid dibutyl

g/ h?%lﬁ‘f ﬂb"ﬂﬁédA?@ 4 %\gds/ 'a?rﬂﬁixgﬁ 0ot I?é)%a?rr(éthﬂé‘ﬁe diamine,

distillation residugé a |qu at 70C. Afte

oonefBLP AN, i e 255 SRRNETH S oo o

hexar[xI 8 abl %néﬁ%%%itsﬁ?%mg% -tfysttl.ﬁe n%lhgq)parﬁl c?tfﬂ%’cm dﬂethoxide
of Bi s(3-npethy Ibut | ) Carbonate

0.42 Wfi\‘()s‘ﬂﬂ%tsﬁmil?ﬁﬂ 3(: ppYRHEd Wﬁ' Piipa el at e aterd 234 g / hr.
sane net hod as step (1-1) of Exanple 1. 10Step (D-2):

After By baues, i e A22NwE's- mee(rangdwm aplire A2dalesedacndl transfer of the

Bi s(3-nmet hyl butyl) Ester [0318] A solution

reactionricaichwag ft@rtdbotbya whirrgigt tavk A111 maintained at 80°C at the rate of
N, N- hexanedi yl - bi s-carbam ¢ aci d bi s(3-net hyl butyl)

1448 St VWafe ARD alAE/amtainetrati StgCoet prebens praipgiitibe &f @slids from
step (1-2) 15 of Exanple 1 with the exception of

the sélﬁtlﬁﬂ 18P ¢he séﬂrétn‘ﬁ%' )2 Abi-Rirkh XWI Wﬂs\’{rén%ﬁ@e%rﬁ a tank

tained in step ( , using 2

A109*{8Xﬁﬁ"r‘%ﬁ@¥érﬂgg\;‘i‘l %{ILJ‘L@h é‘”iﬂ elRs O%}%ﬁ%ﬁa% gf}z ?!'% dJFhr to obtain a

homogre(ram 80§ tso?tﬂlon in sanr?nSg ttanc](n /3[1% 9}I'he solution was then stored in a

stirring tank A112 maintained at a temperature of 80°C via line A23.

When the mixed liquid transferred to tank A112 was analyzed by liquid
chromatography, the mixed liquid was found to contain 9.2% by weight of
N,N'-hexanediyl-bis-carbamic acid bis(3-methylbutyl} ester.

Step (50-3): Low Boiling Point Component Distillation Step
[0306]

A thin film distillation apparatus A113 (Kobelco Eco-Solutions Co., Ltd., Japan,
heat-conducting surface area of 0.2 m?) was heated to 150°C and set to an internal -
pressure of about 0.1 kPa.

The solution stored in tank A112 was transferred to thin film distillation
apparatus A113 by line A24 maintained at 80°C at the rate of 3673 g / hr where a low

boiling point component contained in the solution was distilled off. The low boiling
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204190 g of a distillate were obtained by carrying out
the sane nethod as step (1-3) of Exanple 1 with the
exception of using the solution obtained in step (D 2)
and 3117 g of 2, 6-di nmet hyl phenol i nstead of
2,4-di-tert- arTyI phenol. As a result of analyzing
point QQ@P@HEBYTM\!@T mﬁydlstliiﬁgi effswas |[extractess frppu e mjn fllm distillation
contain 27.8% by wei ght of bis(3-nethylbutyl)
apparatusbd il thro8gh @ lme ARY ghT hefex@actchipw beting goait caameponent was
64. 4% by 25wei ght of 2, 6-di net hyl phenol .1 n addition,
introdased inesl @;stmatamabummrg Anig tal waﬁycbnbﬂimtmgﬁ@@épatétbn and
distillation residue obtained in the flask was found

3- meth?l ?—%ﬁ?a’ﬂd? wROreCévBredBioda fle A30 and stored ln a tank A100. On
hexanedi yl - bi s-carbam ¢ aci d bi s(3-nethyl butyl)

the ofﬁ%tr d;‘?% Hi rréﬁh qlﬁﬁf ﬁ%nt'\h%[’)ggaseggbyé eégﬁﬁe?f;r@ﬁg}nt‘% thin film
dfst"'aﬁP&U%P%r? 58035, %?*%ﬁa*\i% RS 2366 FoPnd tfapsferred to a

the concentration of - hexanedi vyl - bi s-car bam ¢
St'm“acﬁa&kbﬁét% MBNERINee L 3t §0e‘%t ePibiivt HB dilayrate yrasgimultaneously
resi due was 42.1% by weight. Industrial Applicability

transfeogddp sturing: t@@hﬁdéﬂtfwﬁ alinerABhat the rate ¢fr 23 @nt hr to obtain a
invention is able to inhibit a thermal denaturation
homogenetussolufiortar bam ¢ acid ester. In addition, since
i socyanat e production process using this conposition

Thebhiedi lkpiy prepaedtio the stirfingitank IA11pr aaeceshaftrbdudb a tank
using highly toxic phosgene, the conposition according

A115 1y BhghedRB2edithi AVRRt ASR aldded Nthd SEFEaNAL B&iNRF AGSL I Yhen the
process using this conposition are 15hi ghly useful

solut[%eg’tb?éﬂ 'tlr‘?"telr@ko 3 T‘%){ %gﬁin%'l%gmlﬁ 'cﬂ?oﬁﬁﬁ*oé‘?apfﬁf W&l solution was
found rodu%@ﬂ{g‘ﬁ?apg’ar at us fg\:ygi rodu ing 05%%8 éggéésﬁggﬁc acid

bis(3- me?lqylbutyﬂ L gpodl ment of the present

Step (50-4): N,N'-hexanediyl-bis-carbamic Acid Bis(2,4-di-ferf-amylphenyl}
Ester Production Step by Transesterification
[0307]

A thin film distillation apparatus A116 (Kobelco Eco-Solutions Co., Ltd., Japan,
heat-conducting surface area of 0.2 m?) was heated to 240°C.

A transesterification reaction was carried out by transferring a mixed liquid of
N,N-hexanediyl-bis-carbamic acid bis(3-methylbutyl) ester, 2,4-di-tert-amyiphenol
and dibutyl tin dilaurate stored in tank A115 to thin film distillation apparatus A116 via -
a line A33 at the rate of 2436 g / hr with a line A36 closed. A mixed gas containing
3-methyl-1-butanol and 2 ,4-di-terf-amyiphenol was exiracted from a line A37 provided
in the upper portion of the thin film distillation apparatus A116, and supplied to a

distillation column A119. The 3-methyl-1-butanol and 2,4-di-tert-amylphenol were
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20i nventi on; FIG2 illustrates a schematic
draw ng showi ng an i socyanate producti on apparat us
used in an enbodi nent of the present invention;
FIG 3 illustrates a schematic draw ng show ng a
transesterification reaction apparatus used in an

separdiedinens diztilaton calemans119)\amat thers-nizityi-G-butanol was extracted
illustrates a schematic drawi ng show ng an i socyanate

by RA@INSY T MY adrabialr Sanke exh00" vitd nebAd0eOn afet bther hand, the
present invention; 203 FIG 5 illustrates a

2 4%?&&3&1@%6}/“% ORI tamhbsgsgéw%bﬁmw efiupli @ifin distillation
appar at used I n an enbodi ment e present

app'aﬁéﬁﬁ?tmqa via a lineA%8 pﬁ)\:‘ldédJrﬁtthétb%&o@ SCHSHMBLbA cAlimh AA19. A
snow n u

a contlnuous' | socyanate production apparatus

reaé&ﬁ'@i&ﬁ}d %sug?%té? fonPh HnCaBS prfiided th tlbt?cfbm Hhdhe thin film

rates a schermatic ravvl ng s OWI ng a
o244 K R, PRIt B o v
inehsb R ki %ﬂhﬁf*@y%8“’38%5?%1143’%9'3"‘"&‘"“"9“9"!")
estqrdﬁﬁe mc@gh&é@% agcletfzbm | lﬁi%{éa%heﬁ’ A R By ey, ine AsS
wag gggﬁqaqﬁ ﬁ@t?\l kne &4% ]los@dz ahd 33‘!% Igac 'PI' {Cq%%ij alnf%etﬁ'aqgjferred to a tank

transfer line, 3, 15 : recovery line, . extraction
2%.ne, 17 : feed line, 15ln Fig. 2

Step (50-5): Hexamethylene Diisocyanate Production Step by Thermal
Decomposition of N,N'-hexanediyl-bis-carbamic Acid Bis(2,4-di-tert-amylphenyl)
Ester
[0308]

The solution stored in tank A121 was supplied to a thin film distillation
apparatus A122 (Kobelco Eco-Solutions Co., Ltd., Japan, heat-conducting surface
area of 0.1 m?) heated to 200°C and set to an internal pressure of about 1.3 kPa via
line A41 at the rate of 2306 g / hr. A gaseous component containing hexamethylene
diisocyanate was extracted from a line A43 provided in the upper portion of the thin
fiim distillation apparatus A122 and supplied to distillation column A123. Distillative
separation was carried out in distillation column A123 and hexamethylene
diisocyanate was recovered from line A45 at the rate of 447 g / hr.

A high boiling point component separated with distillation colu_mn A123 was
extracted from line A47 and introduced into a distillation column A126 via a line A48.
2. 4-di-fert-amylphenol was separated from the high boiling point component in the

distillation column A128 and transferred to tank A109 by line A49.
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201 : tank, 202: thin filmdistillation apparatus,
203, 204 : distillation columm, 205, 207 : condenser,
206, 208 : reboiler, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33 : transfer line, In Fig. 3 20401 :
tank, 402 : thin filmdistillation apparatus, 403 :

dlﬁilthddght then abeve! Beried Ut stepdnikeras dirried loutdfd rébved 643 kg of
45, 46, 47, 48, 49 : transfer line In Fig. 4 501 :

he)@ﬁféfhggéﬁe? di.sééyahafé ltherdi weid halsubBlanBed odbévved 38De adhered to
» distillation colum, 507, 509, 511 :

the%%i@’@ﬁfsfﬁre thinfim (ﬁgﬂlatléﬁ- Qppél%ll?@ foflbwingkthe Pgaction; 54,
5 56, 57, 58, 59, 2560, 61, 62, 63, 64, 65, 66, 67,

ﬁ@fé neln Fi g. 5204 701 : tank, 702 :
{Co?ﬁ:larl]'atﬁ\if m dﬁéti ]I ation apparatus, 703 : di sti [lation

[03@§Iunn, 704: reboiler, 705: condenser, 71, 72, 73, 74,
76, 77, 78, 79 : transfer line In Fig. 6 801, 803:

5 0seb ' RE| PRettiok ot Bls Rt AR ceiBh bl on °%%

ag@g{;ﬁ ?Hyltgggl) cgi oriat?d Ié%’iﬁl lpquac} 8 qurliéJ r{@éz s%%% n'geigod as step

6 %@ 7 88, 89, 90, 91, 92, 93 9495, 96, 97, 98,
(1-9f 8d4 - transfer Iine

Step (A-2): Production of N,N'-hexanediyl-bis-carbamic Acid Bis(3-methylbutyl)
Ester
{0310}

A solution containing 37.7% by weight of N,N-hexanediyl-bis-carbamic acid
bis(3-methylbutyl) ester was obtained by carrying out the same method as step (1-2)
of Example 1 with the exception of using 1537 g (7.6 mol) of bis(3-methylbutyl}
carbonate obtained in step (A-1), using 232 g (2.0 mol) of hexamethylene diamine,
and using 19.3 g of sodium methoxide (25% methanol solution).

Step (A-3): Distillation of Low Boiling Point Component
[0311]

The solution obtained in step (A-2)} was placed in a 10 L volumetric flask
equipped with a three-way valve, condenser, distillate collector and thermometer
followed by replacing the inside of the flask with nitrogen in a vacuum. The flask
was immersed in an oil bath heated to 130°C. Distillation was carried out while
gradually reducing the pressure within the apparatus to a final pressure within the
apparatus of 0.13 kPa. 1078 g of a distitlate were obtained. As a result of
analyzing by gas chromatography, the distillate was found to be a solution containing

68.1% by weight of bis(3-methylbutyl} carbonate and 31.5% by wexght of
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In Fig. 7 A100, A108, A019, Al112, Al1l5, Al 21: tank,

A101, A107, A118, A119, Al 23, Al 26: 10 distillation

col um, A102 : colum-type reaction vessel, Al103,

A016, Al113, Al116, Al22 : thin filmdistillation

apparatus, Al104 : autocl ave, A105 : decarboni zation
3-methyd;1-Batafol. A1 RS, aATrédult sofi analygingartly, liquiRld chrorpatography, the

exchange resin colum, Al132, A133, A136, A130, Al 25,
disthla®ion : residnei oltainedlif lthe Ak, wad Jdund\18 Tontsin 59.9% gy weight of

Al 24, Al 28 : 15 condenser, A, A2, A3, A4, A5, A6, A7,

N,N\hexafedipilifis-cAlamiél Zicid\1Bis(3Aibthyliutyl) A2BlerA2dnd Aftie, yield of
A23, A24, A25, A26, A27, A28, A29, A30, A31, A32, A35,

N.hﬁ\;@xariﬁcglyl-hﬁ%%arb‘ggc a&%bisﬁ?et%ﬁuty%bgter%ed% heXeffiethylene
diamine was 60.3%. The distillation residue was a liquid at 160°C. After
maintaining at 160°C for 1 day, the concentration of N,N'-hexanediyl-bis-carbamic
acid bis(3-methylbutyl) ester in the distillation residue was 32.2% by weight.
[Comparative Example 2] |
[0312]

Step (B-1): Production of N,N'-hexanediyl-bis-carbamic Acid Dimethyl Ester

A solution containing 34.1% by weight of N,N-hexanediyl-bis-carbamic acid
dimethyl ester was obfained by carrying out the same method as step (1-2) of
Example 1 with the exception of using 1625 g (18.0 mol) of dimethyl carbonate
instead of bis(3-methylbutyl) carbonate, using 349 g (3.0 mo!) of hexamethylene
diamine, and using 28.9 g of sodium methoxide (25% methanol solution).

Step (B-2): Distillation of Low Boiling Point Component
[0313]

3972 g of a distillate were obtained by carrying out the same method as step
(1-3) of Example 1 with the exception of using the solution obtained in step (B-1) and
2702 g of toluene (Wako Pure Chemical industries, Ltd., Japan) instead of
2,4-di-fert-amylphenol. As a result of analyzing by gas chromatography, the
distillate was found to contain 27.5% by weight of dimethyl carbonate, 4.7% by
weight of methanol and 67.7% by weight of toluene. As a result of analyzing by
liquid chromatography, the distillation residue obtained in the flask was found to
contain 67.3% by weight of N,N'-hexanediyl-bis-carbamic acid dimethyl ester, and the

yield of N,N-hexanediyl-bis-carbamic acid dimethyl ester based on hexamethylene
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A51: transfer line 205 CLAIMS .12/SAL__| 1. A process
for producing an isocyanate using a conposition 5
containing a carbam c acid ester and an aromatic

hydr oxy conpound, the process conprising the step of
transferring the conposition to a reaction vessel in

diamfHeOlag 70 1584 Met hal gl aNEIRRI rbsidle WM liquid af 501  catdranaibtaining
acid ester occurs, wher ei n en nunber of nole

at Qb°@nf<ﬁst19f dawurihéoaéﬂdeh%tum 61h€N SahBrafedipdigicaphaiic acid
i's defined as A, and nunber of nole of the aromatic

bus(?léﬁém}%uwam thé dis@iuéiﬁjd feRfiuaswdb 31 B%b?nreigfnt.o of B

narange of fromO0.1 to 50 nmel ti ng
[Cofiﬂia?étlv%f bam ¢ acid ester is 200C or |ower, and
e aromnm roxy conpound has &nmelting point of

W%ﬁoc or Iovver and is an aromati c hydroxy conpound
ich is represented by the following formula (1). and

8 &2 Pivéu%ﬁ%sr)@ﬁwﬁ‘?%ﬁéﬁ‘aﬁéf e or miltiple
SI9B| SabehedE RE e U  sBREE e e stgp - o
Example 7.

Step (C-2): Production of N,N-hexanediyi-bis-carbamic Acid Dibutyl Ester
[6315]

A solution containing 27.4% by weight of N,N-hexanediyl-bis-carbamic acid
dibutyl ester was obtained by carrying out the same method as step (1-2) of Example
1 with the exception of using 2324 g (13.3 mol) of dibutyl carbonate produced in step
(C-1) instead of bis(3-methylbutyl) carbonate, using 267 g (2.3 mol) of
hexamethylene diamine, and using 13.3 g of sodium methoxide (256% methanol
solution).

Step (C-3): Preparation of Composition
{0316])

1901 g of a distillate were obtained by carrying out the same method as step
{(1-3) of Example 1 with the exception of using the solution obtained in step (C-1) and
2850 g of benzylbutyl phthalic acid (Wako Pure Chemical Industries, Ltd., Japan)
instead of 2,4-di-fert-amylphenol. As a result of analyzing by gas chromatography,
the distillate was found to contain 78.4% by weight of dibutyl carbonate and 16.8% by
weight of 1-butanol. In addition, as a result of analyzing by liquid chromatography,
the distillation residue obtained in the flask was found fo contain 14.9% by weight of

N.N-hexanediyl-bis-carbamic  acid dibutyl ester, and the yield of
201




10

15

20

25

RI represents an aliphatic group having 1 to 20 carbon
atons. an aliphatic al koxy group having 1 to 20 carbon
atons, an aryl group having 6 to 20 carbon 20 atons,
an anflov grou_p having 6 to 20 carbon atons, an
aral kyl group having 7 to 20 carbon atons or an o
N,N'-hexahkgiybRis-garbamich adic glitutyb esterchagash oat baxgmefylene diamine
above groups containing an atom sel ected fromthe
was 7313%p Tassiistiiatign oésidae woas aXiygenatafifOi tAftegenaiatainieg at 70°C
and RL may bond with Ato forma ring structure).
for 1 day, the cPheempatici 6P NINBekahediylibie-tarbamiteacid dibutyl ester in the
i socyanate is produced by a process conprising the
_r |1 ow 0 ek (4) and (5), or a process
d'““'%@’ﬁ‘prr%.yg?%g‘ﬁﬁgﬁféﬂ’}’ové'%t'steps (2), (3), (4) and (5):
5st 1) 1 ting an am ne conpound and the carbonic
[Com%%ﬁaﬁe%gxéppﬁags to obtain a m xture containing a
arbam c acid ester, an al cohol and a carbonic acid
[0317£ster; step (2): reacting an am ne conpound, an
urea and an al cohol _so _as to obtain a mxture
Stan B-1):RrogdustiemahBis@unetwbudy) CabeatBhol and a
urea conpound; 10 step (3): separating the al cohol
Bi{3trhethylubdhicarkanale eyae roredugerd usinga the e septhad as step
the m xture by using the m xture of step (1) or step
(1-1) 6RExamgle he aromatic hydroxy conpound so as to obtain
a conposition containing the carbamc acid ester and
oIRPrédURBROTYN N Hexanddiyl-bis-carbamis e B&(3-methyibutyl)
transferring the conposition obtained in step (3) in a
Esterl 1 QUi d state to a 15 reaction vessel in which step (5)
is carried out; and step (5): producing the isocyanate
[031éfi ng the conposition transferced in step (4).
. The process according to Caim?2, wherein a nornal

oi | ing point. of the,aromatic hy 11 (S : ;
A srbiBnhgombinTag a5 BYT a4t Rl Hfinls epypamic acid
. _represented by ROH having a structure in which.a
bis(3 )l BBE e BRI HesRRISMLPIREATHRG I s FgMe Detiod ps step (1-2)
group of the carbam c acid ester (wherein Rr r_e%enta1
of ExamplekyIwigh doe exseption ofr usiBgt 1924 b9 Gemalk Qﬁ) is(3-methylbutyl)
4. The process according to aim3, wherein a normal
carbdrzité iobtpiped i stfp (Bel)2BsimgoP@t ioc(1hg dnelx pf dexpmataylese diamine,
hi gher than a normal boiling point of a conpound
and Usiiy €83 eflsbyiumbeiidxidy (26Psansthamot solatiom). whi ch an

RO group constituting the

Step (D-3): Preparation of Composition
[0319]

4190 g of a distillate were obtained by carrying out the same method as step
(1-3) of Example 1 with the exception of using the solution obtained in step (D-2) and
3117 g of 2,6-dimethylphenol instead of 24-di-terf-amylphenol. As a result of
analyzing by gas chromatography, the distillate was found to contain 27.8% by weight
of bis(3-methylbutyl) carbonate, 8.1% by weight of 3-methyl-1-butanol and 64.4% by
weight of 2,6-dimethylphenol. In addition, as a result of analyzing by liquid

chromatography, the distillation residue obtained in the flask was found fo contain
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ester group of the carbamc acid ester (wherein R
represents an al kyl group and O represents an oxygen
aton) is bonded through a carbonyl group. 5.The
process according to Claim4, wherein the step (3) is
a step in which 5 the conposition containing the

80. PR B\ Mgt Gf N M- hekarfstilylibie carbarit iacidbid(Bmetindibgtyl) rester, and
I's obtained froma mxture of the m xture of the step

the (ééldobf NIR-RéRMedR)-btPSarbamMic iR bist 3 Mrethgibutytioeptenrishsed on
by separating the "al cohol and the carbonic acid ester

i bpC Bliuid at 150°C.
hexinglifiett AR s o 202 e 6ARIBN TskRe e B
i st ] columMmy zdops Whigh the OS{d ON i
Aﬁejont@!airq?é{gﬂphe %:tar b};\?gg; ac?dg es?er ‘6‘32:8 ttﬂeel ar ?ﬁ%ﬁnération of
vdroxy.. [: j i i i
NNTFERERR R CARPTYS B BETERaRABG) ISR e GiSfletion residue
S ot .the step (2) to the distillation colum in
Wasa‘af'gfy(%%%weég ixture with the aromatic hydroxy
conpound, and recovering 15 the al cohol and the
carbonic acid ester or the urea froma top of the
colum. =~ . 7. The process according to C aim4,
IndygtealArplicalility; ep (3) is a step in which a mixture
obt ai ned by separating alF or a portion of the al cohol
[038¥d / or a portion of the carbonic acid ester or the
urea fromthe mxture of the step (1) or t te ég%
i ST compesition ascendingatoothgt pr@Sﬁ%‘P&W‘%ﬁ;ﬂ?ﬁ%iﬂ@“ it a thermal
obtain a mxture, and the carbonic acid ester or the
denatwation rsactiont ol darbamich@cid xeslere. In additipn,Tgidce isocyanate
process according to aim7, wherein the step g,) is .
produstiorp peeoess edsingit thisn camgiositioh| enahjes deveyenatesnép be efficiently
further conprises the follow ng steps (3-1) and (3-2):
prodbede Wwithduf. usingu highlyi kaxi¢ Iphosganelr theotompositior raacoyding to the
the step (2) to the distillation colum, an al cohol )
predét ihvéition AT ERNisBoydriaie prdduction processeasibgithiy composition are
recovered froma top of the colum, and a m xture

highlg Msafulirtilistrbfly GAH e higls tsmARdreial vdlie: al cohol and /
of the carboniC acid ester or the urea being recovered

Lo wtdhe colum; and step (3-2): supplying
B”‘%fh%ggrﬁﬁgﬁﬁ'ﬁgpgﬁg'ﬂ%‘l’]step (3-1) to the distiliation
[032%“"“ inab formof a mxture with the aromatic

roxy conpound, the alcohol and / or the carbonic

? ﬁl'élgic egt ﬁ][ﬁt?%tﬁé h? hgé Rl Qﬁaﬁlﬁ'@o\éﬁbﬁﬂﬁ :138 'Etotrt]\gﬁuét%’ ptbduction

ol'u osition-contal
carbamd ¢c_acj d.ester and_t.he onmat J :

apRsEr TPERIHLCLD ARG e Pyt B RERH e present
.__process according to Aaim2, further conprising a
invaRtigR. i n which the

FIG. 2 illustrates a schematic drawing showing an isocyanate production
apparatus used in an embodiment of the present invention;

FIG. 3 illustrates a schematic drawing showing a transesterification reaction
apparatus used in an embodiment of the present invention;

FIG. 4 illustrates a schematic drawing showing an isocyanate production

apparatus used in an embodiment of the present invention;
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carbonic acid ester or the urea separated in the step
(3) is reused as the carbonic acid ester of the step

(1) or the urea of the step (2). 10. The
process according to Claim?2, wherein the step (4) is
carried out at 15 180C or | ower. 11. The process

agnar & Neusiatdd A ScRemilie @rbWird @hdivitiy En) isosyanatee production
in which the carbamc¢ acid ester contained in the

appg%mg%éd HarPEmbb8infer R (H’é pt‘e%eﬁﬁhhéﬁidﬁd to a thermal

econposi tion reaction, in which a | ow boi I i ng

PGB & Qe Jg{cﬁgﬁa%g Ekvﬁ@% SHBiAG! a desHinReaS t iseByanate

reaction Is recov as a gaseous corrponent fromthe

b AR R,
RISl F A g
12, T
ollapeSi P s e b L RSB CnARRL "9, ©

an al cohol derived fromthe carbam c acid ester.
13. The process accordi ng to Caim?2, wherein the step
aste |nvvh conposition of the step (4)
Bnq(fﬁ ﬁPtéR!"ot ahYHrEe" d ester and the aromatic
hydr oxy conpound whi ch are contained in the
[03%4nposition are reacted to obtain an 5 aryl carbamate
having a group derived fromthe aromatic hydroxy
in Figrfpound, and the aryl carbamate is subjected to a
t hermal deconposition reaction so as to produce_ a
101j, 462y atistiilation column, 102 :1eplumhdyps cRAStON ¥e6e#1d1A% 1055 thin film
Claim 13, wherein the step (5) conprises the 10
distfliatibo\sippgratiis p1(4H: Butaotaves t165 ( Heearbonizations tank, (811112, 117 :
reacting the carbam c acid ester and aromatic hydroxy
rebSiRFPIRM d 281 26 1R7e condeaserd, 9 nfddudineo @pédsh,i6, <7n80ﬂ0,th‘le 12, 13,
step (4), a low boiling point conponent forned being
14 TRERYEIREG, BNS: fcRbieRiiing, 963 eRtractimine)d it feethlihey
reaction i quid containing the aryl carbamate and the
n Fqk%gmti ¢ hydroxy conpound being renoved 15 fromthe
ttomof the reaction vessel in which the reaction

201°C i 202" thin n film &i&\?@m ﬁ gﬁgarétﬂ?.pbm ngo4 MeYisthagsn @Blur?]n 205,

[iqurd or t reaction vessel in
OBRASI i’ 89C t

2072 SollelBer SZ?.%nSB?ubeE@ 12 R AT 30, 0T, 289, 30, 91, 32
33 %cwg ey at | east one of either an isocyanate or an

aff i l(!Rahydlroxy conpound which are forned being

';, czgvered in a formof a 20 gaseous conponent, and all
INFig- 3, portion of a mixture containing the isocyanate

and / or_the ar ti.c droxy co a or th
4015 yianlp o405 relfin g'gf'a q‘%‘@&" a[{a fg:B% 1ra Elmn 404

conmponent bei ng recovered fromthe bottom of the
cond@a%etﬁ th 4?e§§e34 45 16, 4T rABAD RIS di ng to Claim

14, wherein the | ow boiling point conponent of the
In Fég.ép (5-1) is an al cohol derived fromthe carbam c add

ester.
501 : tank, 502 : thin film distillation apparatus, 503, 504, 505 : distillation column,

507, 509, 511 : condenser, 506, 508, 510 : reboiler, 51, 52, 63, 54, 565, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68 : transfer line

In Fig. 5
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16. The process according to Caim11l or 14, wherein
the aromati c hydroxy conpound is recovered fromthe
m xture according to Claim1l1l recovered fromthe
bott om of the reaction vessel and containing the
carbamc acid ester and / or the 5 aromatic hydroxy

701C-QERRUAD : Rin AR disAiRtbhUppht4tud, 70 : dibtilatibrieolunr,)704 : reboiler,
according to alm 14, the m xture recovered fromthe

703°YidBh Sy, 711674 SR isOFs V5 99| 781T7h | tréfistbines ompound
recoverad’ in e formof a gaseous conponent in step
1“":@%(5'2) according to Claim1l4, and the aronmatic
oxy conpound is reused as the aromati c hydroxy
campound. of . t hegosd ep ( in column, 1812, B0SCaaSk, 804, 806 :
8003 i 8y 7%y B Slehebbs repin g, U, B8 8% 4

ere e al cohol separate

R
cofia e oRE LB, B A4 RS M, BB 8009, B9 94.5.0.97

Claim4, wherein a nolecular weight of the aromatic
98'%HQQ§/1QI1OWL§§%””? within a range of from 120 to 370.
19. The process according to Caim 18, wherein the

In Fig.ofrat i ¢ hydroxy compound is a conpound havi ng one
hydr oxyl group directly bonded to a 0 | C .
A0, A AR, ATA, BSHBALEN ol ATD T AIRE: A 1B AT H A123, A126 :

conpound. zo. The process according to Caim 19,

distillationi columa, A162at Celumpdyps yreastian NgsssidA183. é\%ﬂi. A113, A116,
structure in which ring A contains at |east one L

A122 t thin fime distillatisredpparatus; A4 04 autealaves A0S glesarkpnization tank,
benzene ring, a naphthal ene ring and an ant hracene

A110, 0111, A114 Blirrifyctank o t28s: ian @xchiange resircreliimn2d132, A133, A136,
wherein the aromati c hydroxy conpound is a conpound

A18GPAESS NAEZY byebdirerf Al 3DVWATET,f A3 A135)A11GH A8, A124, A128 :

condenser, A1, A2, A3, Ad, A5, AB, A7, A8, A9, A10, A11, A12, A13, A14, A15, A16,
A17, A20, A21, A22, A23, A24, A25, A26, A27, A28, A29, A30, A31, A32, A33, A34,
A35. A36, A37, A38, A30, A40, Ad1, A42, Ad3, Ad4, A45, Ad6, Ad7, A48, A49, AS0,

AS51: transfer line
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R3R5 5R4(2) (wherein, each of R2, R3, R4, Rs and R6
i ndependently represents a hydrogen atom or an
al i phatic group having 1 to 20 carbon atons, an
al i phatic al koxy group having 1 to 20 carbon atons, an
aryl group having 6 to 20 carbon atons, an aryl oxy
group having 6 to 20 carbon atons, an aral kyl group
having 7 to 20 carbon at osAMS an 10 aral kyl oxy group
having 7 to 20 carbon atons, the above groups
| (Wendigimmi ng an at om sel ected fromthe group consisting
of carbon, oxygen and nitrogen atons, and at |east one
of R2, R3, R4, Rs and R6 is not a hydrogen atom. 22.
The process according to claim21l, wherein the
arédmati ¢ hydraxpyrodéssc forpproddeing s Sooyenatel uséyr asearopasition
by the formula (2) in which R2 is not a hydrogen atom
co@t3ininghe carbemsis sacik ested iand ancarGmatienhg@roxyengionnd hihe process
aromati ¢ hydroxy conpound is a conpound represented by
cotnpesihg tineu step( &) transferting thea corpaditioru th a rreadtiodOvasaelbionwhich a
atons constituting R2 and R6is from2 to 20. 24.
therinal gecoogesitian ceadiongf the drsamicicidesteradagutshe ami ne
conmpound of the step (1) is a pol yam ne conpound.
25whérein phen esmbec obmoblendf aroestbragroup4onsiiteting thetdagbamic acid
am ne conpound is a conpound represented by the
esfenli$ alefimgl srArudrad (Gnber 27 Al b ke @BIMARic( ydroxy pompound is
represents a group which is selected fromthe group
definssasB) thgn afratm ofiB itpA# withigagepgé afdrerg 011 tocc@0 car bon
atons and an aromatic group having 6 to 20 carbon
at amseltingpoial offiha tarbamioagid aster isi2O08€ amidwer, grdup
contain an atom sel ected from carbon and oxygen at ons,
antheharomatic hadrery eompoaid has amelting pointexh 1 88%hoslowar and is an
integer of 2 to 10). 10 26. The process according
ardroatid bydmabcombeurel whichds pedrgsaritert be dng follewingsfoamula (1), and
di am ne conpound in whi ch ninthe formula (3) is 2.
which has at least one substituent R";

OH
R1

(1)
(wherein ring A represents a single or multiple aromatic hydrocarbon ring which may
have a substituent, and which have 6 to 20 carbon atoms. and
R' represents an aliphatic group having 1 to 20 carbon atoms. an aliphatic
alkoxy group having 1 to 20 carbon atoms, an aryl group having & to 20 carbon
atoms, an aryloxy group having 6 to 20 carbon atoms, an aralkyl group having 7 to
20 carbon atoms or an aralkyloxy group having 7 to 20 carbon atoms, the above

groups containing an atom selected from the group consisting of carbon, oxygen and

nitrogen atoms. and R' may bond with A to form a ring structure).
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27. The process according to Claim 26, wherein the
di am ne conpound is a is conmpound in which R7 in the
formula (3) is an aliphatic group which has 1 to 20
carbon atons, and which contains an atons sel ected
from carbon and oxygen atons. 28. The process
according to Caim27, wherein the diam ne conpound is
at 20 | east one conpound sel ected fromthe group
consi sting of conpounds represented by the foll ow ng
f oRrul Blse process apcardig(t6)Claim § 6ywherein isocgghatel lseproduced by a
process according to Claim2, wherein the carbonic add
prazete comprising thepillosingestepesdint (8 (BY andh€5)f ot Bgubergs comprising
formula (7): R88(7) (wherein R8 represents a |linear or
thebfiolimwing dtepk K3, (Br @ pnd48% ng 1 to 8 carbon atons).
30. The process according to Claim29, wherein the
casfepn} raactthgean emine compdund cintdythe garkenis sicid ester so as to
conprising the followng step (A) and step (B): 10step
obfafy a migkee icontaiming agzanbamici acid esten Land alcabelinandia carbonic acid
ti n-oxygen-carbon bond and carbon di oxide so as to
esielit ain a reaction mxture containing the carbonic acid

ester; and step (B): separating the carbonic acid
essiep (2). czacting an@atine compourid,ep ussa ard Bn alcobblsoi a8 tegpbiain a
distillation residue. 15 31. The process

mitaeccotitakging @ oBHzEnmic 2cidfesterhan alcongl @ndiangrea lsempoumdiwi ng
step (C) and step (D) in addition to the step (A and
t hetept (3): E&&arating rtbé najcatwl @rei the3@arbonic acid ester or the urea
contained in the mixture by using the mixture of step (1) or step (2) and the aromatic
hydroxy compound so as to obtain a composition containing the carbamic acid ester
and the aromatic hydroxy compound,
step (4): transferring the composition obtained in step (3) in a liquid state to a

reaction vessel in which step (5) is carried out; and

step {5): producing the isocyanate using the composition transferred in step (4).

3. The process according to Claim 2, wherein a normal boiling point of the
aromatic hydroxy compound is higher than a normal boiling point of a compound
represented by ROH havihg a structure in which a hydrogen atom is added to RO
constituting the ester group of the carbamic acid ester (wherein R represents an alkyl

group and O represents an oxygen atom).

4. The process according to Claim 3, wherein a normal boiling point of the
aromatic hydroxy compound is higher than a normal boiling point of a compound

represented by ROCOOR having a structure in which an RO group constituting the
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step (O : reacting the distillation residue obtained
in step (B) with alcohol so as to forman organic tin
compound having a tin-oxygen-carbon bond and a water,
20 foll owed by renoving the water froma reaction
system and step (D): reusing the organic tin
conpound havi ng the tin-oxygen-carbon bond obtained in
estérayretye pf (He) camsarhiceact gster (wihérainclR mpgrasents @ni allgy! group and O
ti n- oxygen-carbon bond of step (A). 32. The
reprieeents anaxggerdatom) tsobdidedith®iligh atvarteingl groep.al cohol
separated in the step (3) according to Caim2 and /
or the al cohol according to Claim10 and / or O aim13
is used as all or a portion of the alcohol in the step
( OB. ac Thegirogess acthraing t8 Claim 4, wh@Bin tiiastepr (8 é53 step in which
according to Caim2, wherein the al cohol of the step
thé lgompositionataerthininghthe cgrimmial doid eptayupndighe vanfatio nhydroxy
the carbonic acid ester. 34. The process
coppoand isgbthine@iramna Bixtuveasf dhenmixterercd dhet step (Dairtlee steph2) and
10 am ne conpound and the carbonic acid ester in the
the taegmétld hiydroryacompdunditbyi sepanatingr theesicehabfand thet carbonic acid
al koxi de conpound. 35. The process according to
esfdrar thaddrgawherei n t he nmetal al koxi de conpound is an
al koxi de conpound of an al kaline netal or an al kaline
earth nmetal. 15 36. The process according to
Claim 35, wherein an al kyl group constituting the
calboniThearockss sdceordirg fodBlaim Sawhersim theastiep|(3piscaptep carried
constituting the netal al koxide conpound. 2037. The
oupliro aedistillatiom cdiung, tiv whiich the2compasitenncotiainingdbl alarksmic acid
the step (2) is a conpound represented by the
esfeplandwhe groheaticunydrox@ compeundis @taited Fomi anbeom of the distillation
represents a |linear or branched al kyl group having 1
cotumnil By csupplyingathenmjxtur@Sof- the step (1) or the step (2) to the distillation

column in a form of a mixture with the aromatic hydroxy compound, and recovering

the alcohol and the carbonic acid ester or the urea from a top of the column.

7.  The process according to Claim 4, wherein the step (3) is a step in which
a mixture obtained by separating all or a portion of the alcohol and / or a portion of
the carbonic acid ester or the urea from the mixture of the step (1) or the step (2) is
mixed with the aromatic hydroxy compound to obtain a mixture, and the carbonic acid

ester or the urea is separated from the mixture.

8. The process according to Claim 7, wherein the step (3) is a step carried
out in a distillation column, and further comprises the following steps (3-1) and (3-2).
step (3-1); supplying the mixture of the step (1) or the step (2) to the distillation

column, an alcohol and / or a carbonic acid ester or an urea being recovered from a
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The process according to Claim?2, wherein the carbamc
acid ester is a 215 polycarbamc acid ester.
39. The process according to Claim 39, wherein the
pol ycarbam c acid ester is a conpound represented by
the followng fornmula (9): O HIl R7ZT NCO0._...R11
5(9) (wherein R7 has the sane neani ng as defined
topbbihe, column, anRldmixbpe esatairingtheataripdmaiciacidesterptheraleonol and /
aromatic group which has 1 to 10 carbon atons, and
orhe chrbonistamidhestencathemrea benigadchvered framba hotherd of tyayesiumn;
atons, and 10n represents an integer of 2 to 10).
ardl0. The process according to C aim 39/ wherein the
pol ycarbami c acid ester is a conpound represented by
t hestdpo(32ik sud@ying thenmixidrerofitlse 8tepl(841).to Thredistilkatios column in a
according to C ai m4oNvherein the polycarbam c acid
forms tofra vixtarecwitp dhe ciroregtice fipdriosy doynpobedf thenalcahd] Bnd hor the
which R11 is an aliphatic group which has 1 to 10
catzorioacid testes or dmelusdai ding terbeened from dieotopsafitee teldming and the
carbon and oxygen atons. 2042. The process according to
coftipaisitiod tontairémgethe daniearpiclacichestanand the arorstie hydroxy compound

being recovered from the bottom of the column.

9. The process according to Claim 2, further comprising a step in which the
carbonic acid ester or the urea separated in the step (3) is reused as the carbonic

acid ester of the step (1) or the urea of the step (2).

10. The process according to Claim 2, wherein the step (4) is carried out at

180°C or lower.

11. The process according to Claim 2, wherein the step (5) is a steb in which
the carbamic acid ester contained in the composition of the step (4) is subjected to a
thermal decomposition reaction, and in which a low boiling point component formed
by the thermal decomposition reaction is recovered as a gaseous component from
the reaction vessel in which the thermal decomposition reaction occurs, and all or a
portion of the mixture containing the carbamic acid ester and / or the aromatic

hydroxy compound is recovered from the bottom of the reaction vessel.

12. The process according to Claim 11, wherein the low boiling point

component is an alcohol derived from the carbamic acid ester.
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is a conpound represented by the formula (9) in which

R7 is a group selected fromthe group consisting of an

al kyl group having 1 to 20 carbon atonms and a

cycloallryl group having 5 to 20 carbon atons.

43. The process according to C aim42, wherein the

pol ycarbam c acid ester is at |east one of conpound

sel ected fromthe group consisting of compounds

represented by the followng fornmulas (10), (11) and

(13B; Ohé(pidess adcorbinB1d ClaimPahetinrthe sRpL(5D e a bligpin which

Ol OH..... -C
the composition of the step (4) is heated, the carbamic acid ester and the aromatic
hydroxy compound which are contained in the composition are reacted to obtain an
aryl carbamate having a group derived from the aromatic hydroxy compound, and the
aryl carbamate is subjected to a thermal decomposition reaction so as to produce an

isocyanate.

14. The process according to Claim 13, wherein the step (5) comprises the
following step {5-1) and step (5-2):

step (5-1): reacting the carbamic acid ester and aromatic hydroxy compound
which are contained in the composition of the step (4), a low boiling point component
formed being recovered in a form of a gaseous component, and a reaction liquid
containing the aryl carbamate and the aromatic hydroxy compound being removed
from the bottom of the reaction vessel in which the reaction occurs; and

step (5-2): supplying the reaction liquid of the Step {5-1) to a reaction vessel in
which a thermal decomposition reaction occurs, the aryl carbamate being subjected
to a therma! decomposition reaction, at least one of either an isocyanate or an
aromatic hydroxy compound which are formed being recovered in a form of a
gaseous component, and all or a portion of a mixture containing the isocyanate and /
or the aromatic hydroxy cdmpound and / or the aryl carbamate not recovered in a
form of a gaseous component being recovered from the bottom of the reaction

vessel,

15. The process according to Claim 14, wherein the low boiling point

component of the step (5-1) is an alcohol derived from the carbamic acid ester.
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Oll R 1 (12) (wherein R11 has the sane neani ng as
defi ned above). 44. A conposition for transfer and
storage of a carbamic acid ester 10 conprising: a
carbam c acid ester; and an aromati c hydroxy compound,
wherein when nunber of nole of an ester group
constituting the carbamc acid ester is defined as A,
and nunber of nole of an aromatic hydroxy conpound is
defined as B, then a ratio of Bto Ais within a range
of 16.r oTined pfocess Z0cordingetbtClaign pdiont1dowhiehedn dae beamatic hydroxy
acid ester is 200C or |ower, and 15a nelting point of
compeural ismatoveréy doox thecmiioa rescorsingOeCClaim |16 wecovered from the
bottom of the reaction vessel and containing the carbamic acid ester and / or the
aromatic hydroxy compound, or the reaction liquid of the step (5-1) according to
Claim 14, the mixture recovered from the bottom of the reaction vessel and / or the
compound recovered in the form of a gaseous component in step the (5-2) according
to Claim 14, and the aromatic hydroxy compound is reused as the aromatic hydroxy

compound of the step (3).

17. The process according to Claim 2, wherein the alcohol separated in the
step (3) according to Claim 2 and / or the alcohol according to Claim 10 and / or

claim 13, is used as all or a portion of the alcohol in the step (2) according to claim 2.

18. The process according to Claim 4, wherein a molecular weight of the

aromatic hydroxy compound is within a range of from 120 to 370.

19. The process according to Claim 18, wherein the aromatic hydroxy
compound is a compound having one hydroxyl group directly bonded to an aromatic

hydrocarbon ring constituting the aromatic hydroxy compound.

20. The process according to Claim 19, wherein the aromatic hydroxy
compound has a structure in which ring A contains at least one structure selected

from the group consisting of a benzene ring, a naphthalene ring and an anthracene

211



10

15

20

ring.

21. The process according to Claim 20, wherein the aromatic hydroxy

compound is a compound represented by the following formula (2):

OH

R* 2)
(wherein, each of R? R®, R% R® and R°® independently represents a hydrogen atom,

or an aliphatic group ha\)ing 1 to 20 carbon atoms, an aliphatic alkoxy group having 1

to 20 carbon atoms, an aryl group having 6 to 20 carbon atoms, an aryloxy group

having 6 to 20 carbon atoms, an aralkyl group having 7 to 20 carbon atoms or an
aralkyloxy group having 7 to 20 carbon atoms, the above groups containing an atom
selected from the group consisting of carbon, oxygen and nitrogen atoms, and at
least one of R, R®, R*, R® and R® is not a hydrogen atom).

22 The process according to claim 21, wherein the aromatic hydroxy
compound is a compound represented by the formula (2) in which R? is not a

hydrogen atom.
23. The process according to Claim 22 wherein the aromatic hydroxy
compound is a compound represented by the formula (2) in which a total number of

carbon atoms constituting R? and R®is from 2 to 20.

24. The process according to Claim 2, wherein the amine compound of the

step (1) is a polyamine compound.
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25. The process according to Claim 24, wherein the amine compound is a
compound represented by the following formula (3):

R”- NHz) ")

(wherein R’ represents a group which is selected from the group consisting of an
aliphatic group having 1 fo 20 carbon atoms and an aromatic group having 6 to 20
carbon atoms, the aliphatic group and the aromatic group contain an atom selected
from carbon and oxygen atoms, ahd have a valence equal to n, and

n represents an integer of 2 to 10).

26.  The process according to Claim . 25, wherein the polyamine compound is a

diamine compound in which n in the formula (3) is 2.

27.  The process according to Claim 26, wherein the diamine compound is a
compound in which R” in the formula (3) is an aliphatic Qroup which has 1 to 20
carbon atoms, and which contains an atoms selected from carbon and oxygen

atoms.

28. The process according to Claim 27, wherein the diamine compound is at
least one compound selected from the. group consisting of compounds represented

by the following formulas (4), (5) and (6):

AN~~~
NH, @

AT T, .
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E f :NHz
| NH; {6).

29 The process according to Claim 2, wherein the carbonic acid ester is a

compound represented by the following formula (7):
(o}

R® JL .R®

0" o @)

{(wherein R® represents a linear or branched alkyl group having 1 to 8 carbon atoms).

30, . The process according to Claim 20, wherein the carbonic acid ester is
produced by a process comprising the following step (A) and step (B):

step (A): reacting an organic tin compound having a tin-oxygen-carbon bond
and carbon dioxide so as to obtain a reaction mixture containing the carbonic acid
ester; and

step (B): separating the carbonic acid ester from the reaction mixture as well as

obtaining a distillation residue.

31, The process according to Claim 30,further comprising the following step
(C) and step (D) in addition to the step (A} and the step (B) according to Claim  30:

step (C): reacting the distiliation residue obtained in step (B) with alcohol so as

to form an organic tin compound having a tin-oxygen-carbon bond and a water,

followed by removing the water from a reaction system; and
step (D): reusing the organic tin compound having the tin-oxygen-carbon bond
obtained in the step (C) as the organic tin compound having a tin-oxygen-carbon

bond of step {A).
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32.  The process according to Claim 31 wherein the alcohol separated in the
step (3) according to Claim 2 and / or the alcoho! according to Claim 10 and / or
Claim 13 is used as all or a portion of the alcohol in the step (C) according to Claim

31

33. The process according to Claim 2, wherein the alcohol of the step (1) is

an alcohol having an alkyl group derived from the carbonic acid ester.

34. The process according to Claim 2, wherein the reaction between the
amine compound and the carbonic acid ester in the step (1) is carried out in the

presence of a metal alkoxide compound.

35. The process according to Claim 34, wherein the metal alkoxide compound

is an alkoxide compound of an alkaline metal or an alkaline earth metal.

36. The process according to Claim 35 wherein an alkyl group constituting
the carbonic acid ester is identical to an alkyl group constituting the metal alkoxide

compound.

37. The process according to Claim 2, wherein the alcohol of the step (2) is a
compound represented by the following formula (8):
R —OH (8)
(wherein R® represents a linear or branched alkyl group having 1 to 10 carbon

atoms).

‘39, The process according to Claim 2, wherein the carbamic acid ester is a
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polycarbamic acid ester.

39. The process according to Claim 38, wherein the polycarbamic acid ester

is a compound represented by the following formula (9):

R'~N—C—0—R'
C)
(wherein R’ has the same meaning as defined above,
R" represents an aliphatic group or an aromatic group which has 1 to 10
carbon atoms, and which-contains an atom selected from carbon and oxygen atoms,

and

n represents an integer of 2 to 10).

40. The process according to Claim 39 wherein the polycarbamic acid ester

is a compound repreéented by the formula (9) in which n is 2.

41. The process according to Claim 4o0wherein the polycarbamic acid ester
is a compound represented by the formula (9) in which R" is an aliphatic group
which has 1 to 10 carbon atoms, and which contains an atom selected from carbon

and oxygen atoms.

42.  The process according to Claim 41, wherein the polycarbamic acid ester
is a compound represented by the formula (9) in which R’ is a group selected from
the group consisting of an alkyl group having 1 to 20 carbon atoms and a cycloalkyl

group having 5 to 20 carbon atoms.
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43. The process according to Claim 42, wherein the polycarbamic acid ester
is at least one of compound selected from the group consisting of compounds

represented by the following formulas (10}, (11) and (12):

0
H il 1
O AN A R
RH C N (o)
1] ' H
0 (10)
O (8]
» il I .
R \O/C\N N’C\O/R
H H (11)
(o]
g R11
N N0
e

H o ' (12)

(wherein R has the same meaning as defined above).

44. A composition for transfer and -storage of a carbamic acid ester
comprising: a carbamic acid ester; and an aromatic hydroxy compound, wherein

when number of mole of an ester group constituting the carbamic acid ester is

_defined as A, and number of mole of an aromatic hydroxy compound is defined as B,

then a ratio of B to A is within a range of from 0.1 to 50,
a melting point of the carbamic acid ester is 200°C or lower, and

a melting point of the aromatic hydroxy compound is 190°C or lower.
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