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A PROCESS FOR PRODUCI NG DI ALKYL TI' N DI ALKOXI DES
Techni cal Field The present invention relates to a
process for producing dialkyl tin 5 al koxide
conmpounds as a catal yst for use in the production of
esters and carbonic acid esters, and to a process for
produci ng esters and carbonic acid esters using the

di al JHPRODESH FU@FF{(@@@WG@%K\&[&W DRANEoXibESO

Di al kyl tin dial kox are extrenely useful "as
catal ysts such as ester synthesis catalysts, carbonic
acid ester synthesis catal ysts, ester exchange

[ catal ysts and silicone pol yner or urethane
Te%hﬁm?«f%é:%ggt alysts. In particular, in addition to

cai_goni c acid esters being used as additives such as

gasBPi REESEAbi PYRHON: s9latesptena rRfosessarder \ripddciag ddialky! tin
di esel fuel additives for 15 reducing particles |levels

alkpydexeriBeuURdSs ast Aceatalystfon usenpotnedpratiustiahsaf estees! and
as al kyl ation agents, carbonylation agents or solvents

carbnuict 2eid ldskersdand hg a prpctbe Sorsprabupipigyestelzoand earbonic acid
ur et hanes, pharmaceuticals, agricultural chemcals

estargusihg ¢iie digigitin diakPALE d6mpaiunds, | i thi um battery
el ectrolytes, lubricating oil raw materials and raw

materi al s of deoxygenating agents for rust 20
prevention of boiler pipes, thus resulting in dialkyl

Bad 'q’,\oﬁ,i‘@IAprxi des attracting attention as synthesis
catalysts in particular. For exanple, International

Pugl_incat.d on: No. .WWO 2003/ 055840 di scl oses rocess for
pr @!ﬁ d'g‘?n‘!i‘ gla'c!\g?’ﬁ%?% gre a?&‘?r& ¥é’lse§'gn?§ i°§féﬁ!§£§ N @Y ester
n _organaonetal | i.c conpound contaj ning dial kyl tin
SY”@?%'&%Q‘%%% Pﬁfm%&?'cgi%S@rd%VmB%'ﬁv&ﬂﬂalM?fSt [psterapxchange
deconposition of the 25 formed addition product. 1 A
reaghen erAtalER Bpdk slieRNerrpmer for upetbdoei ogring atatglystsi n In
di al koxi des conprises carrying out a dehydration
parfiest, iioradsitian tol &3rbonicnaciai etbarsebeing luseidssadditives such as
gasoline additives for impraving octane value and diesel fuel additives for
reducing particles levels in exhaust gas, these useful compounds are also
used as alkylation agents, carbonylation agents or solvents and the like during
synthesis of polycarbonates, urethanes, pharmaceuticals, agricultural
chemicals and other organic compounds, or as lithium battery electrolytes,
lubricating oil raw materials and raw materials of deoxygenating agents for rust
prevention of boiler pipes, thus resulting in dialkyl tin dialkoxides attracting
attention as synthesis catalysts in particular. For example, International
Publication No. WO 2003/055840 discloses a process for producing a carbonic

acid ester comprising reacting an organometallic compound containing dialkyl

tin dialkoxide with carbon dioxide followed by thermal decomposition of the

formed addition product.
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and renoving the resulting | ow boiling point conponent
that contains water fromthe reaction liquid (refer .
to, for exanple, US Patent No. 5545600, 5
International Publication No. WO 2005/111049, Japanese
Patent Application Laid-open No. 2005-298433, Journal
of Chem cal Society, 23 (1971), 3972, and Journal of
7‘ge Che cal ﬂCI ety of Japan - Industrjal Chem.s
CC’F'VE‘(‘ 18YA. RIEGHS Pf oRredyeings dialkf oférhcqlﬂll’;ol“ﬁés
di al kyl tin d| al koxi des by the dehlydratl on reaction
compsises rarying eyt a ﬂehycdrﬁn@@geaﬁwrt ¢fedialkylotirobxidas @nd alcohols
presuned to 10 be equilibriumreactions acconpanyi ng
and chgdn@tthereaslitisgoaw bailingepdinl compopent thratudantéihy water
below R'I R, /OR Sn=0+ 2 ROH Sh + HOR R OR (1)
from (iWeereadtioR HaGidR{refe@PI®s Mt erdiple, JUSUPRentl Nol 8545600,
above equilibriumis biased over whel m ngly toward the

Interf RRMaf Hublicaffdltl NS IO 2008614048 Uk bsese? Ptaﬁ%r[g Application

successi ve dehydration reactions via tetra

S A 8 SRy R o2,
and {]ﬁg&\éf)of Q&IC@m@Tg :er@gand R rlﬁ u @Pfg s lry, )7
(1968}, 5831] 509 ProgesRan it RIPANRDS e Al Rl BRYdaR By the

produced while renovi ng wat er
dehydration reaction of the dialkyl tin oxides and the alcohols are presumed to

be equilibrium reactions accompanying dehydration as shown in the following

formula (1) below:

R R OR’
™~ ~N
_Sn=0 + 2ROH —=—= _Sn< + H,0
R R~ Tor (1)

(wherein R and R' represent alkyl groups).
The above equilibrium is biased overwhelmingly toward the reactants,
and is presumed to further contain successive dehydration reactions via

tetraalkyl distannoxane as shown in the following formulas (2) and (3):

R R (o) /R
~ T—
2 sn=0 + 2ROH R/S'l‘/ ST\R *+ HO
R
ORl OR' (2)

(wherein R and R' represent alky! groups);

R R R OR'
“on— s . ; o+ RO
P 4 2ROH === s )
R | "R R OR' 3)
OR' CR'

(wherein R and R' represent alkyl groups).

Although dialkyl tin dialkoxides are produced while removing water

generated from each dehydration reaction outside the system in order to obtain
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the systemin order to obtain 2 the dialkyl tin

di al koxi des at high yield, since this reaction is

di sadvantageous in terns of the reaction energy, the
reaction is required to be carried out at a high
tenperature (for exanpl e, 180C) for a long period of

’ C Al . I q
B e T
b 180C, wn
n {%Sﬁ*sb% e @ﬁéﬁe " S SRaion B ea ke e %?P Put 2t a
nich, G TpeEz i, (h QXATIPIa, HBOTALI edPnapeneBdr Smedapan -
Industrial Chemstry, 72, 7 (1969), 1543-1549).
Al Ootighother hendowhen stialkyldin alkoxidetapprpmindsr(@ach iasndialkyl

by which these trialkyl tin al koxides are formed, it

tin dialkoédesjente tHeated b, dbketargpley paboat eeomrwaﬁanrs%*e Kriown to
exanpl e, and variants are forned by a

be forepscdeact &9 tridlkyd Bin HRSHHSS héﬁn@@ﬁﬂe@%ﬁ*}i?ﬁo@ﬂs bR single tin
following formula (4) in the case sai lal'kyl tin

atomd kgad, der bﬁaﬁpteetlo@r?ﬁéﬂyéf tﬂba(tllfé’rﬁ)(:aij 'S%E@%@Q anorlndustrlai

variants are fornmed I sproportio I on reactl

CnER ISR T d?m@ﬁa@wﬁ%ﬁé S Lt 98 e
rea%kah@(h/g?dkﬁ rlaﬁgqfémaﬂgoggeg @re I?rmt%d Fét $§]p@ﬁum@d that

oR + RR \R/ORR
alkyl groups are transferred for example, and variants are formed by a

disproportionation reaction as represented by the following formula (4) in the
case said dialkyl tin alkoxide is a tetraalkyl dialkoxy distannoxane, or variants
are formed by a disproportionation reaction as represented by the following

formula (5) in the case said dialkyl tin alkoxide is a dialkyl tin dialkoxide:

' R'O
R< R R OR
o) e ~ \
/Sn/ \Sn ~ — Sn< + sn_\\-\
R | | R ™ R 70
R
OR' OR'
and so on (4)
R ' OR’ R'Q OR'
2 /Sn —_— Sn/ + Sn<
R RN S/ OR'
R R R
and so on

(5)

(wherein R and R’ represent alkyl groups).
According to formula (4) above, a trialkyl tin alkoxide and a monoalky!

compound having a single alkyl group on a single tin atom are presumed to be
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and so on (5) (wherein R and R represent alkyl
groups). According to fornmula (4) above, a trialkyl
tin al koxide.and a nonoal kyl 20 conpound havi ng a
single alkyl group on a single tin atom are presuned
to be 3 forned as variants of tetraal kyl dial koxy
di stannoxane. In actuality, since the inventors of

oYL B ST B o e
v AR NG R B! s

assumed to 5 correspond to the nonoal kyl conpound.

~ high Hegiknge Pointhién sompangnts e tineludeg hiny varsants nef i tetraaliyl

' conmponent assuned to correspond to the nonoal kyl

dialkeyysistatndxanepe the digle bodimgt poinedin Sdmpbaentyis assumed to
al t hough variants presuned to be trialkyl tin

correabbndito ¢se mothomtkybebmpbuhdn al koxi des are formed from
di al kyl tin dial koxi des, the structure of these

VIREWEREIS thel Striétfd! B thel Iﬁﬁgﬁﬁl sy BEIRP8h l@b"nlﬁgdént assumed

al koxi des has not been identified. The forrmation o
o : : . . e &
to coteeBoHABARE InbyTodthr Cor T e Vit 1o B BATRE SibRany,
crl ng i rocesses, for, producin .

altholGhcborrits o3l o 5> B4RV G “Sodhgl B impipal tin

C ound cont.ai nir ial k tin djal koxides with )
alkof DS arBRR o A %é’k%@neﬁhmen%trw&@'@o?fﬁbss@ variants

of the forned addition product. Trialkyl tin alkoxides
presyned ke bersaid manealiah tiealkaxidashasooet kasn ideptified.

produce carbonic acid esters in the production of

cHherdaineatiarn of esichr varignts riealsd monfirneedn, éar brample, the

di oxi de and tin conpounds (see, for exanple, Journal

proceds AfeprocucinghaialRal tifodiztioxides? bs( Ha88libed 7&ve, | &nd in
addi tion, high boiling 20 point tin conponents,

proc%s;b“eér?uﬂﬁ Chrodusidigdcardbhnb&idf 8steMd by relbfing tdH eFdgHd &SIl
compound containing dialkyl tin dialkoxides with carbon dioxide followed by
thermal decomposition of the formed addition product.

Trialkyl tin alkoxides are known to have an extremely poor ability to
produce carbonic acid esters in the production of carbonic acid esters by
reaction between carbon dioxide and tin combounds (see, for example, Journal
of American Chemical Society, 121 (1999), 3793). In addition, high boiling
point tin components, included in said variants for which the structure has been
unable to be identified, also have an extremely poor ability to produce carbonic
acid esters in the production of carbonic acid esters by reaction between

carbon dioxide and tin compounds (see, for example, Japanese Patent

Application Laid-open No. 2005-298433).

In this manner, since variants do not demonstrate reactivity in the
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unable to be identified, also have an extrenely poor
ability to produce carbonic acid esters in the
production of carbonic acid esters by reaction between
carbon di oxide and tin conpounds (see, for exanple,
Japanese Patent Application Laid-open No.
2005-298433). 25 In this manner, since variants do not
\ [ :
prog)g:r'EEBﬁ bof @éﬁornﬁf‘g{:lhrésstt%rf t%bhfy%‘frggéttu% %@E&%ér%ar‘ﬁon dioxide and

onic acid Ween
in di oxi de tin conpoupnd i f_variant
tin o BR Gl f oV cus Biriest an ‘BE, BidticREs; aREERE, & saic
jants of dialkyl ti | koxi.de co ounds havjng |.ow
carbOpicy AEk) SR YATAT AR AP D GRS | SRR (WG low
aIkOX|de conpounds, 5 thereby resulting in a decrease
acivityt Recupuiate wbem fapeatrsly odsin@f alkylaltiry plkexide compounds,
di al koxi de compounds, and in turn causing a decrease
thereby hresultiag tin cn deateaser in theeladtiod foimme indhboform efcdibiky! tin

esters. In such cases, although a nethod is typically

diikaXidyy edmfnwhﬁéﬂ, S kirAscadiig'g decseadd inatheurdactibn rate or
fresh dialkyl tin alkoxide conpounds in order to nake

yield &f" @RC EhRibri @taﬁzl@r&téﬂsa dnCcongt ddkes| faltiﬁ@u%ﬁré afAbehod is
are left as is while sm‘pycontmumgto add fresh

typ%é?lb{ n;\)lb}/@d a\%\/hf&ﬁ'c%?n ey (‘Tt’cﬂﬂéa dm&l GniBuht ¥F J%%Ptd?%l%(yl tin

argea ation pro

Vi t C Ll C n :
alk g BBl By e b ”?e{ﬁv Ryt e cobagt, i
m xture of al ky |n alkomde conpo ont
vavaratﬁaﬁneéeﬂfas(ﬂsawm Sirobly S5a0HS Cords isst B rlw] bR Gikoxide
reacti on system 15 whil e adding fresh dialkyl tin
comprURAsiethesppBan & iseotheaprtdem of adasgenamount of degradatlon
concentration of dialkyl tin al koxide conpound in the
prodiats bblowsgativityadcomudatitig indhetreaction systemed v addidienseven
of the dialkyl tin al koxi de conpound becom ng waste,

in thencasd beremdving & pomichroftanmiktaremobalklyhtin dilaxidd compounds
al koxi de conpound is also renoved and di scarded,

co%eg?gé g?gggtggﬁ%bmwm?@%ldé‘cérﬂbﬁﬁndﬁ frefsthe m@mﬁi@ystem
while adding fresh dialkyl tin alkoxide compounds to maintain a constant
concentraﬁon of dialkyl tin alkoxide compound in the reaction system, in
addition to the removed variants of the dialkyl tin alkoxide compound becoming
waste, since the active form in the form of the dialky! tin alkoxide compound is
also removed and discarded, significant problems occur in terms of costs and
waste processing.

Several solutions to the above problems have been previously proposed
(see, for example, International Publication No. WO 2004/014840 and
International Publication No. WO 2007/097388). More specifically,
International Publication No. WO 2004/014840 proposes a method used in the

production of carbonic acid esters using dialkyl tin alkoxide compounds
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Several solutions to the above probl ens have been
previously proposed (see, for exanple, Internationa
Publ i cati on No. WD 2004/014840 and Internationa
Publ i cati on No. WO 2007/097388). Mre specifically,

I nternational Publication No. WO 2004/014840 proposes
a nethod used in the 25 production of carbonic acid

esters using dial kyl tin alkoxde .co unds 5
contayryng dhey il S srausts & SAIRAGRBRERGR carapqynds for
tin al koxi de conpounds for separating trialkyl tin
separatingo dfalkylo isb nedmeoynd neemaprentst ifroral idialkye tin - alkoxide
compounds contai ning said thermal denaturation
comppuads ctentaining eaichtthetmadlr depaturatidrapredudts tohprevent their
reacti on system However, since high boiling point tin
accumuRRiopomntie headtion system. dedwéverplsincet hight boiéng point tin
contained in variants of the dialkyl tin alkoxlde

comp%%ﬁﬂ@uﬁé*ﬁn?réh Uile fifiapld St iE etonthitrdafit WarbAls of the
of variants of dialkyl tin al koxide conpounds cannot

dialknginC@ﬂBkiﬁEe%]dfnﬁtﬁw\b‘%”é durY%Hl%‘ to bB! e the hBeumulation of
g dlllonEJI the |2ven¥ors 0 he "present T nventron
. di ' 10 [ vVer | .
variafs S ASE T BP0 S G bR B RS
formof dialkyl tin dial koxides by prelimnarily

. th

this methedi ng a dialkyl tin al koxi de conpound and variants
of the dialkyl tin al koxide conpound extracted from
tlneadaitian, itee Inventens ofithe piasentdoventiamdissiosed metiod for
acid ester (see International Publication No. WO

sepatAlibg &% 88R)veringquoducty foomedivia dislkybdn dlBoxitie compgsiugas
of the active formin the formof the dialkyl tin

in thel fopm @ dialkgb tinddialieixidesdibyc predieminaill hredeting aa | diakkg! tin
is resolved, enabling only variants of dialkyl tin

alkoxMi& BSinpBURA EHRUHar oPtheShRG! fid @lkoxtiesS6athpednd extracted
However, since variants of the dialkyl tin al koxide

from Ctﬂg'pﬂéﬁ?:‘f'iéncgyé@@?‘n Banr %HSSQSh%WP%PEfd?b&&%n&f atﬁﬁf%&era{%@e

wast e processing remnaln. e basi s of

InterRREK S Blllicatibs o) @ A55A0dad)"e AdEYFiRE T8 HhiCinethod,

the problem of the active form in the form of the dialkyl tin alkoxide compound
being discarded with the variants is resolved, enabling only variants of dialkyl
tin alkoxide compounds to be selectively discarded. However, since variants
of the dialkyl tin alkoxide compounds cannot be reused, the problems of costs
and waste processing remain.

On the basis of this background, there is a need for the development of a
technology that allows variants of dialkyl tin alkoxide compounds to be
regenerated into an active form in the form of dialkyl tin alkoxide compounds
and be reused in the production of carbonic acid esters.

Proportionation reactions, which are the reverse reactions of the

above-mentioned disproportionation reactions, are used as a method to obtain
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technol ogy that allows variants of dialkyl tin
al koxi de conpounds to be regenerated into an active
formin the formof dialkyl tin alkoxide conpounds
and be reused in the production of carbonic acid
esters. Proportionation reactions, which are the
reverse reactions of the 25 above-nentioned
. di sproportionation reactions re ysed as a nmetho Q. .
cieffy] B ORIy 11001 TS o Ve BRER: B s, ving
~types of conpounds having different _nunbers of alkgg
diffgreniprirehers 96 alkyh gEaUR® OrF e Wk atam.e, Fphexaapieadpths case of
tin halide conpounds, dialkylchloro tinis forned by a
tin hatipe compoainds diatigdehione tine fosmedt by al frpperiopation ireaction
and alkyltrichloro tin as represented by the foll ow ng
befiveedl thallld/IdHidro e and fakyliechiopd ¢in a8 pepresentBdtmnthe following
Application Laid-open No. H4-81999). RRC RC R
formella ©6) {see Nforlexdthplel JfdpaRése Patefl Agpliéatids Laid-open No.
previously described, disproportionation reactions
H4t_§1?é?€ﬂenat ure dialkyl tin al koxide conpounds into
trialKyl tin al koxi des and nonoal kyl tin conpounds by
a di sproportionation reaction are advantageous in the
case of tin al koxide conmpounds, and it is difficult
rRfor the reyersecreaction in ghe f@mof 15 the
Peapdilti,onatgeh reactign o olgy. On the ot her hand,

RT portionayi on  reactions arge athantageous in the

cage of tFh hal e conpounds® all &hing the obtaini®y

of dialkyldichloro tin fromtrialkylchloro tin and

al kyltrichloro tin. Several nmethods have been

previ ously proposed for the production of

al ind tpregiouslyo ddsoribsd.e dismopentianptien degutions ethght denature

Appl i cation Lai d-open No.
dialkyl tin alkoxide compounds into trialkyl tin alkoxides and monoalky! tin
compounds by a disproportionation reaction are advantageous in the case of
tin alkoxide compounds, and it is difficuit for the reverse reaction in the form of
the proportionation reaction to occur. On the other hand, proportionation
reactions are advantageous in the case of tin halide compounds, allowing the
obtaining of dialkyldichloro tin from trialkylchloro tin and alkyltrichloro tin.

Several methods have been previously proposed for the production of

alkyltrichloro tin (see, for example, Japanese Patent Application Laid-open No.
H4-81992 and Japanese Patent Application Laid-open No. S44-8489). More
specifically, Japanese Patent Application Laid-open No. H4-81999 discloses a
method for producing alkyltrichloro tin using the proportionation reaction as
described above using a mixture of tetraalkyl tin and tetrachloro tin at a specific

ratio. Japanese Patent Application Laid-open No. S44-8489 discloses a

method for producing alkyltrichloro tin by reacting alkane stannonate and
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20 H4-81999 and Japanese Patent Application Laid-open
No. $S44-8489). Mre specifically, Japanese Patent
Application Laid-open No. H4-81999 discloses a nethod
for producing alkyltrichloro tin using the
proportionation reaction as described above using a
m xture of tetraalkyl tin and tetrachloro tin at a
specific ratio. Japanese Patent Application Laid-open
hydrojen &Al4riBd.89HdvevEnsa dechrrogrtihawtfyat knavwudongroducing
alkyltrichloro tin by reacting al kane stannonate and
alkyltriichiel BpesbripowidsdBy Udivg ver rava nidtehials! vrianits ofi atialip!t tin
known for producing alkyltrichloro tin conpounds by
' materials variants of dialkyl tin
ampxgﬁiggpgéu@%%%ounds. On the other hand, reactions in
: Al . COxi . .
1035 DU S1ig, LSBT WTE ARy it beloiBogtand gl tin
dial kyl. .tin al koxi de. conpqunds, _wi el i
acetchidh, des GBI Ry, ORATS oliehth, 21 "Bt gRsace
tin al koxi de conpounds (see, for exanple,,JourPaI.of
compawedscuith acetifiacid heyeikaan dissiosedgayyeactipgs)of variants of
However, a nmethod is not yet known for producin _
dialkgli sihk plkoxide aidtepounsisc dsgpuifiers examme, plosiFalt PhnAmesisan
reaction 10 between trialkyl tin acetoxi des and al kyl
Cherhical 8oeietyi1dée (0208 3768poUrowevemnatrhethbdds sobyet kiown for
above, since the devel opnment of technol ogies for
prodii@lBgN&TaRiyl Nth \aikdadé scorhpelird Wy the pidportiahation reaction
conpounds into active forns in the form of dialkyl

betw%j?ﬂ rﬁéelﬁg)ﬂor?&éieﬁﬁéé‘ BA8 2has tinicetdkide orielel @sburidde

otg costs and waste processing in the

B G B B le, (AT | BReRETRI T (5O for
RS e oL LB 8oL 5boflet ey e
form?c;f%liém@d}ni glgggigpﬁ%n?@n%thaesn?e ltgsbevgéljlig\r/]etzci tﬁg p%gllem/sl of
costs and waste processing in the production process of carbonic acid esters

remain unsolved.

Disclosure of Invention

Problems to be Solved by the Invention

An object of the present invention is to provide a process for producing
dialkyl tin compounds that enables variants of dialkyl tin alkoxide compounds
to be regenerated into dialkyl tin alkoxide compounds, and also to provide a
process for using said dialkyl tin compounds in the production of carbonic acid

esters.

Means for Solving the Problems
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to be regenerated into dialkyl tin al koxi de conpounds,
and also to provide a process for using said dialkyl
tin conpounds in the production of carbonic acid
esters. 25 Means for Solving the Problens 8 As a
result of conducting extensive studies on the
above-nentioned problens, the inventors of the
present invention found that the above-nentioned )
pr 851 anesulirofbeorRdIGeg Bytepsiyaueiudiesa op; meqﬁi?OV?-ﬁnent'oned
conpound by reacting an acid and/or acid anhydride
problerhs,a thenposientars cot dieni peesert viaventian ofounddi thaty| the
tin al koxi de conpound foll owed by heat-treating said
absleatrientionéd protsiemswa, besdivelddy pregenieiga diatkys indcompound
di al kyl tin compound into a dialkyl tin alkoxide
by GRERY GreBeidUshd@r idtid hytade Giitea ebmposaibhobstaining a
acid ester, thereby |leading to conpletion of the

vardiRSEy dialkyFih ia‘ﬂgzécid@c@‘ggsgg?}gél%e& heBf-888tMg said dialkyl

invention I's as SCri w. 10 e present

.l nventian_pravides: . . f.ar ' ; ;

tn gLy PO BiD Eiere R R ERI Ao BRREE R0 8 dialkyt i
conposi tion qf a, deacti.vated form.of di al kvl .tin.

alKGRITRy GomPounR; et | ST e ewREH Bl 8. & o Barbonig gbid ester
conmpound usi ng the dial kgl tin catal ﬁSt’ to an al kryl

thegeby feadiog o rcaspiptian f 4bei pesanainyenti ki aihepwords, the
reaction, 15 [2] the process according to item (1],

predent givention islaadegcritgchbelawal yst is at | east one type
of conpound sel ected fromthe group consisting of a '
di aiheypresent incemtjuruprdvides: esented by formula (1) and a

tetraal kyl di stannoxane conpound represented by
[1]f 04 Brdcas62dr prolucitily RdialkyPtinedthpolind, B8mprising:
subjecting a composition of a deactivated form of a dialkyl tin catalyst,
which is formed when producing an ester compound using the dialkyl tin
catalyst, to an alkyl group redistribution reaction and/or dealkylation reaction,
[2] the process according to ite.m [1], wherein the dialkyl tin catalyst is at |least
one type of compound selected from the group consisting of a dialkyl tin

compound represented by formula (1) and a tetraalky! distannoxane compound

represented by formula (2):
X1,
1 — epn——¥2
R', Sn—X% 1)
R%,
(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



10

156

20

25

b (wherein each of Rl and R2 independently represents

a linear or branched alkyl group having 1 to 12

carbon atons, each of X1 and X2 independently

represents at |east one type of 25 substituent

sel ected fromthe group consisting of an al koxy group,

an acyloxyl 9 group and a halogen atom a and b

i ndependently represent an integer of 0 to 2 and a + b
group-ard adidlogen afaeh,d | ndependent |y represent an integer

of 0to2and c +d =2; X3 Rsh 5 Rae S| -0 Sn-R59

%%ne% Eﬂg&é{héndeﬁ’ﬁ?é&b@entem hteGerR¥F.0 42 aR8 :ant RO, and

'y represents a linear or branched al kyl

havi ; :
i atif e Hertherlp e R oRea e dior (R°F o TP vl

substi t uent selectgd fromthe group consisting of an
al koxy gP8up, an Bdyl oxyl group and a hal ogen atom
and e, fJ g and hlindependently represent an integgar
of ROt~ T S72Bhd g +h=2). [3] the proces
according to itenﬁ[Z], wherein in fornmulas (1) and
(2), ther45 nunber of carbon atons constituting X,
X2, X3 and X4 is a nunber selected froman integer of
(whérdin, #3ch [of] R, he* pRoarsts Ricindependently eepreseisod Hineafer
[1] to [3], wherein the ester conpound is at |east
bran&féd _é[ik??gr@ﬁpqum@b s2lczeb@dafonesn t he group
S

consi sting of carboxylic acid ester, carbamnic acid

eSA& AN sREYRNGh8ependently represents at least one type of
substituent selected from the group consisting of an alkoxy group, an acyloxyl
group and a halogen atom, and

e, f, g and h independently represent an integer of Oto 2, e +f =2 and g
+h=2).
[3] the process according to item [2], wherein in formuias (1) and (2), the
number of carbon atoms constituting X', X% X* and X* is a number selected
from an integer of 0 to 12,
[4] the process according to any one of items [1] to [3], wherein the ester
compound is at least one type of compound selected from the group consisting
of carboxylic acid ester, cafbaminic acid ester and isocyanate,
[5] the process according to item [4], wherein the carboxylic acid ester is a
carbonic acid ester, |
[6] the process according to item [5], wherein the composition of the
deactivated form of tﬁe dialky! tin catalyst is a composition containing a
deactivated form of the dialky! tin catalyst generated during a step of producing

a carbonic acid ester from carbon dioxide and the dialkyl tin catalyst,
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20 [5] the process according to item[4], wherein the
carboxylic acid ester is a carbonic acid ester, [6]
the process according to item[5], wherein the
conposition of the deactivated form of the dialkyl
tin catalyst is a conposition containing a
deactivated formof the dialkyl tin catal yst generated
during a step of producing 25 carbopj.c, aci.d ester.
[71f r e O5EEGRSS @p@&ndﬁ'sg dRdapheons dﬁk&;?mlsi Ehc(tﬁ gbﬁsi"’,%ei%” the
[7] the process according to any one of itens [%% to
deddivatadh éorei of tthe dialisylctin \cat@lusts i§r e heattdeactivatpyiorm; of the
catalyst is a heat-deactivated formof the dialkyl
disldyhtic@bidlystt , [8] the process according to any one of
itenms (1] to [7], wherein the 5 deactivated form of
8]t hﬁ"éj';ﬁbﬁéfés- tdcRoffg! t6S by Sofle defagtemeal td té d7in eherdie the
di al kyl tin catalyst originating fromthe dialkyl tin

deé@tg\liaalrt]éécf Eortrﬂof”(ﬂ%‘ﬁ?alh?l}ﬁid“&é@ﬁfst &f a abktivated Rt bomadiidkyl tin

In atom ers fromthe nunber of alkyl

ca%i)?sifcg;&oﬁjaqg@] ﬁngt@r AS/ i catRIT: 96 WitiEn qhé'ﬂﬁ.}fhl?éri Bf alkyl

0Cess according to any one o

i teps to.[8],.wherein at | east an

arergnBonai & ok st Sions olrelp fpm fni%ﬂei\bsﬂ%@%@i ofbus BEund
trial kyl tin conpound, . [10; t he process according to

to argjngia dingtomyefitbe diglkyldinegtaly§her ei n the deacti vat ed
formof the dialkyl tin catalyst is a trialkyl tin

[S]c otinecpnode s acaerding teaany: onerefdtems [MdodBhviateingakleast,one
atom denonstrating a chemcal shift at from-220 to

typebdOthedaautisatkddorm of ¢he diatityhiin catalysthien thalkyltirgompound,
15 119Sn-NMR in a heavy chl orof orm sol ution, [11] the

[10) O@fS Sora66€y dckBrding i toean] 16he dfuitéiner [1jotwp®]siwigerein the
separating the conposition of the deactivated form of

ol S g P, st shaaall e an o
oA bafPR o SRS SRHBTRoRstat b emical shift ot
from -220 to -610 ppm based on a tetramethyl tin when analyzed by
1951-NMR in a heavy chloroform solution,

[11] the process according to item [10], further comprising separating the
composition of the deactivated form of the dialkyl tin catalyst into a composition
containing the trialkyl tin compound and a composition containing the
compound containing a tin atom demonstrating a chemical shift at from -220 to
610 ppm based on a tetramethy! tin when analyzed by "'°Sn-NMR in a heavy
chloroform solution,

[12] the process according to item [11], wherein the separation step is carried
out by at least one method selected from the group consisting of distillation

separation, extraction separation and membrane separation,

[13] the precess according to any one of items [1] to [12], wherein in a case

11
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20 - 610 ppm based on a tetramethyl tin when anal yzed

by 119Sn-NMR in a heavy chloroformsolution, [12] the
process according to item[11l], wherein the separation
step is carried out by at |east one nethod sel ected

fromthe group consisting of distillation separation,
extraction separation and nenbrane separation, 25 [13]
the process according to any one of itens [1] to [12],

that pKeEbERNCdrugatedstid Witht fespepkto af lemst onpumitstitlient iadnong
with respect to at | east one substituent anong groups

grour%pﬂﬁgm{l % N afinXTerf Yhe (dRRCHPREH foRhest ther diafdyl tikecatalyst
i al Kyl 't

in catal yst other than al kyl groups
al . ; . . . it g 6.8,
other i) bRoes 3P ip o dIRITR LTS D B4R
distribution. 5 . . . -
S Bt b Bt HERAMR 4T ACHfB REdERbEon
o which ; . . r
reactiory o WS A, STBANGHI FOBPOR)E AN SontaBonadRelibd"
to Y, is Oto 6.8) is heat-treated, [14] the process
representsr\dimghich pikg ob Becasiugated@cihal Y i pform 5 & Whigh a
a case that pKa of a conjugated acid with respect to

hydraden @t@st has beenlzsidetdent issOrtmG.8) ivhgatsigatedound to tin
atons of the deactivated formof the dialkyl tin

[14] CiHedproEbss @icherdiidienasy kyle effitens [ trtodi 2htwimeref ona case
di al kyl tin catalyst is 6.8 to 25, the al kyl group

that g%tgio?ta{ bBHjh?Qﬂad R&ALWI ré§Fat its @8 688t GieeabSHituett"dmong

alning an organic tin conpound having an Sn-Y bond

aroul RS 48R 1 Lo BB R 5186 BRI oty
ane i AR SRR R 1 e, L

Uy PR TR AL e A

F{Adr Gptainaco A ArGRRiEn BdgemAOLNg, eYing @ Sr-Y Dond by
substituting all or a portion of the ligands of the deactivated form (excluding an
alkyl group originating from the dialkyl tin catalyst and bound to tin) with a
substituent Y; and

(B) heat-treating the organic compound having an Sn-Y bond and

obtained in step (A) (wherein Y represents Y in which pKa of a conjugated acid
of Y in a form of HY, in which a hydrogen atom has been added to Y, is O to
6.8},
[15] the process according to item [14], wherein the step (A) comprises
producing an organic tin compound having an Sn-Y bond in which three alkyl
groups and a single Y group originating from an acid and/or acid anhydride are

bound to a single tin atom, and an organic tin compound having an Sn-Y bond

in which a single alkyl group and a number of Y groups originating from an acid

12




10

15

20

25

20 6.8), [15] the process according to item[14],
wherein the step (A) conprises producing an organic
tin conpound having an Sn-Y bond in which three al kyl
groups and a single Y group originating froman acid
and/ or acid anhydride are bound to a single tin atom
and an organic tin conpound having an Sn-Y bond 25 in

whi ch a single al kyl d fy
and/pr gridban aiTice o HeaALIBRE OF Y 0roHBS Ep%?r%%@g o O%Smteger

the nunber of Y groups being selected froman inte
of df tol 3; care, beurel o umdingle dinsatene byi Feagtibe thsyce@aegﬂlﬁa of
the conposition of deactivated form of the dialkyl
deddtivated s tof whe Idiakgl tnichtalgst eitbrihedatig nepeesented by the
following formula (3) and/or the acid anhydride

foll wnﬁg%&ﬂmuﬁéi (8Y ahBforf Akl gl nehhyarile repteseiied bifthe3fpliowing

wher ei n represents Y in which pKa of a conjugated

forﬁﬁl’léjg f Yinaformof HY, in which a hydrogen atom
en added to Y, is O0to 6.8); YOY (4) 10

ein Y represents Y in which pKa of a conjugat
ac:l'ﬁ;of Yin a formof HY, in which a hydrogen atg%)

has  been added {0 n INESE

g rSPEﬁ?)engﬂén Wi pika oL s R C8 Y RERTTm .

erein the step (A is carri ut [ Le renmovin

in whickra hrdreeenaomaseeD a@%eifo \Zc‘?@ ﬁgﬂé’%he step (%\)
by at | east 15 one nethod selected fromthe group
condD¥ting of renoval with a dehydrating agent, (4)
distillation separation and nenbrane separation, [17]

(wheeein Yoepsssemts ¥ridiwhich pKarof aocanjugated asid ¢f1Y in 8 form pf HY,
wherein the deal kylation reaction conprises form ng

in Whléﬂaﬁﬂd??bfrbm&h ihals ddrngdded & ¥yls O ¢o Gl dncbO tepeesents

deactiv ormof the dialkyl tin catalyst (wherein
an oxygen atom),
[16] the process according to item [15], wherein the step (A) is carried out
while removing water generated during a use of acid in the step (A) by at least
one method selected from the group consisting of removal with a dehydrating
agent, distillation separation and membrane separation,
[17] the process according to any one of items [1] to [12], wherein the
dealkylation reaction comprises forming an Sn-Y bond by eliminating an alky!
group from the deactivated form of the dialkyl tin catalyst (wherein | Y
represents Y in which pKa of a conjugated acid of Y in a form of HY, in which a
hydrogen atom has beeh added to Y, is O to 6.8),
[18] the process according to any one of items [9] to [12], wherein the
dealkylation reaction forms a single Sn-Y bond by eliminating a single alkyl

group from the trialkyl tin compound contained in the composition of the

deactivated form of the dialkyl tin catalyst to obtain a dialkyl tin compound
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20 represents Y in which pKa of a conjugated acid of Y
ina formof HY, in which a hydrogen atom has been
added to VY, is 0 to 6.8), [18] the process according
to any one of itens [9] to [12], wherein the
deal kyl ati on reaction forns a single Sn-Y bond by
elimnating a single alkyl group fromthe trialkyl
tin conpound contained in the conposition of the 25
having earc Sinv¥itbenhd’ (whierein Yrepaesarty Y in whicht pKgsaf a copjugated
a dial kyl tin conpound 13 having an Sn-Y bond
acid dM @i aifBrnY of &P, &8 vHich ¥ Hydradere Btankhasfbeencaddead)tt ¥dis O
acid of Yin a formof HY, in which a hydrogen atom
to 6.8yas been added to Y, is O to 6.8), [19] the process
ccording to item[18], wherein the formng step of

191 36 78, BoRiAg BT 9, GRS Kl i v
d tivated f f. the.dial kyl i L i th .
ot 5P 58 B Peiah B Bl Ply e ) Vel fpdthion
of theydpBEINEIEATaITY o e K ATt ol aAR repieasBleckbY
AR B a5 g et SRR
represents’ Y in whi ch. pK:a of a conjugated acid of Y in
HYormof HY, in which a hydrogen atom has been @&dded

toY, is Oto 6.8, and O represents an oxygen aton),

(wherf€in Y2@prédentpvdnesticlapkarafisngorijogatedracid &f Y am a[fééh of HY,
wherein the acid and/or the acid anhydride is a

i 104 ind dRigePPstort h89beeh ddHed h6 YPIsTFRSE ggccor ding to
n Wh:idtrg?'nh?zgq vvhgrei n th% aci 8 [ sYgshydrohaZI ogeni ¢ acid,

[Q(g;, the process according to item[20], wherein Ed)e
acid is a hydrogen

(wherein Y represents Y in which pKa of a conjugated acid of Y in a form of HY,
in which a hydrogen atom has been added to Y, is 0 to 6.8, and O represents
an oxygen atom),

[20] the process according to item [15] or [19], wherein the acid and/or the
acid anhydride is a liquid or gas at 60°C,

[21] the process according to item [20], wherein the acid is a hydrohalogenic
acid,

[22] the process according to item [20], wherein the acid is a hydrogen
halide,

[23] the process according to item [20], wherein the acid is an organic acid,
[24] the process according to item [23], wherein the organic acid is a
carboxylic acid,

[25] the process according to item [20], wherein a standard boiling point of

the acid anhydride is 300°C or lower,
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20 halide, [23] the process according to item][20],
wherein the acid is an organic acid, [24] the process
according to item[23], wherein the organic acid is a
carboxylic acid, [25] the process according to item
[20], wherein a standard boiling point of 25 the acid
anhydride is 300C or |ower, 14 [26] the process

ordln ortem 5]. id. i de. .
(265, 8¢ o FnB S et st RS b HHHRIIETs Sostic
process accordr ng to any one of items [1] to [26],
anmmrd@rqr paleigaadnde. ti n conpound has two al kyl groups
originating froma dialkyl tin catalyst and 5
[271 o the proegss aqqor@ngm:myrcmesrnfwtemehﬂdes[%] Mﬁ\ﬁrﬁ@ tate dlalkyl
| east one Sn-Y bond (wherein Y represents Y in which
tin RéMpural hasiitwgalied groups afriginatingafrérarandislkydiin catalyst and
whi ch a hydrogen atom has been added to Y, is O to
bo@ndlo a[s?ﬁfdrettia\eatarrp@ané sRAGIeITHOSIY INavin@ ot (628} onetSr-¥ibond
the dialkyl tin conmpound is at [|east one type of

wl@&@ﬁﬁwrg? %O?% {heR BIRE o9 BRI BEIdNST YOIn &form of HY,

compound represented by formula (7)
ted b
in @ﬁdcrl?ﬁ éﬁr@?gh?‘%@%@ﬁmﬁéﬂ%ﬁmﬁ"m Fein R7 and
3 t t
e R BT TR R R ATl
branched al kyI group havi ng% car ban Fs Ik |
least onedtype of éoglﬂﬂkﬁdo?‘%'%?tﬁgt FHg the @mm@ora%lar"rajp giialky! tin
catal yst or agrou originatin fromthe acid (HY)
copnpaLiod repraseated /by fa mu@a(%y))anqga( tpaallgyl distannoxane compound
represented by formula (8):
Y ()

Sh——Y

R;
R
(wherein R’ and R® represent a group originating from the dialkyl tin catalyst,
and independeltly represent a linear or branched alkyl group having 1 to 12
carbon atoms,

Y represents a group originating from the dialkyl tin catelyst or a group
originating from the acid (HY) and/or acid anhydride (YQY), pKa of a
conjugated acid of Y in a form of HY in which a hydrogen atom has been
added to Y is 0t0 6.8, and

i and j independently represent an integer of 0 to 2, and i +j=2);

YI IT12n
ng ST O S|n-—R11m (8)
Rﬂ)I Y
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20 conjugated acid of Yin a formof HY in which a

hydr ogen atom has been added to Yis O to 6.8, and i

and j independently represent an integer of 0 to 2,

and i +j] =2); YRI2RKk -01 -OSnnRLIm(8) 25

R101 Y 15 (wherein R9, R10, R' and Rte represents a

group originating fromthe dialkyl tin catal yst and

i ndependent |y represent a i near or branched al k
(whergi®3, R&yRiband R'S representsom gmttn@rlgwahr@freg‘ethesdlalkyl tin

group originating fromthe dialkyl tin catalyst or a
catalystoamd irfdependenty fergedentra lifeararitdariefed alkg/ groupdiaging 1

anhydride (YOY), pKa of a conjugated acid of Y in a

to 12fc@ipowhtdms, i N which a hydrogen atom has been added to
Yis 0to 6.8 and k, I, mand n respectively

rg?é@%@?étg]aé‘ : 846 i 1r‘Péft|n§ fr&m2nekdiglkyl tin %a?é]?st%r*‘a drotip

2 e pro ess ccording to any one o itens

.. 114 ,

ooy i B P ﬂﬁgbéﬁﬁ?c{;; P Lo o

coniaztad 2sifk of i of T&Ibet R a@'&ﬁe%}wg’%%ﬁtt‘?’ﬂ%%% il
consi sting_of an alkoxy group, and acyl oxyl group and

adderdpogisr? taSxpnds [30] the process according to item
[29], wherein the step (I) conprises. a step SI-

bt ainrantyn despensivelyt lepresast @ intaggr &f @.tmaqn +{ R 6&86@*‘

by hydrolyzing the dialkyl tin conpound havi ng an
n=2$n-Y bond by addi ng an aqueous al kaline sol ution; and
[29] the process according to any one of items [14] to [26], further comprising,
following the step (B), a step (1) of substituting substituent Y of the dialkyl tin
compound having an Sn-Y bond with at least one type of substituent selected
from the group consisting of an alkoxy group, and acyloxyl group and halogen
atom,

[30] the process according to item [29], wherein the step (I) comprises:

a step (I-1) of obtaining a composition containing a dialky! tin oxide by
hydrolyzing the dialkyl tin compound having an Sn-Y bond by adding an
aqueous alkaline solution; and

a step (I-2) of reacting the composition containing the dialkyl tin oxide,
obtained in the step (I-1) with at least one type of compound selected from the
group consisting of alcohol, carboxylic acid and hydrogen halide, followed by
removing a component containing a generated water from a reaction liquid,
[31] the process according to item [30], wherein the aqueous alkaline solution

is at least one type of agqueous alkaline solution selected from the group

consisting of an aqueous sodium hydroxide solution, an agueous potassium
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a step (1-2) of reacting the conposition containing

the dialkyl tin oxide, 20 obtained in the step (1-1)

with at | east one type of conpound sel ected fromthe

group consisting of al cohol, carboxylic acid and

hydrogen halide, followed by renoving a conponent

containing a generated water froma reaction |iquid,

31] the process according.to item[30], Wwherein the

hycg;q&lél@@llal%ﬁnn%qwqﬂ P%ﬁgsw@ %ﬁbe'éé‘?t El'C%!'ﬁtéo'} gid apgraqueous

aqueous al kaline solution selected fromthe group 25
sodiomsisgbomatecolutivraqueous sodi um hydr oxi de sol ution, an

aqueous potassium 16 hydroxide solution, an aqueous
[32pottlas provess adeording ta ilbmt [30horjdd |, amhergirethesstepdtizLig a step

carbonate solution, [32] the process according to item
in WRRkh e doPdpouryd psaiied Wit thieegbnifosition sontairirg the dialkyl tin

I ch the conmpound reacted with the conposition

oxi§8H giqe,heg ah@ﬁ(éiiaﬂla}fﬁh aildXideScdhipSend & abtamieal , and a

yl" ti'n al koxi de conpound i s obtained, [33] the

8! SRS Lo, N B, s e B 165l

nPc acrd er conprises:

&)fa obt ai ni Pegr a reaction liquid containing the carbonic
calRonif adH GSENFPMRIRES ng carbon di oxi de and the di al kyl

tin catal yst; 10 .a step (%rgi_of, obt ai.ni ngt a residual. ¢
| i qustapy) ebphtaining @ reretior:ligdiconiaining 1he cabqnis Arid ester
reaction liquid;, a step (3) of regenerating the
bydeatting carban ciedds endiye digtiedt tingata¥st esi dual 1 quid
and al cohol, and renoving a generated water outside
t he stept @)jofotataimirg apresitiuabliiquiddyyc separating the siakhonic acid
tin catalyst obtained in step (3) to step 15 (1),
estet4lon fife RIREiIBAJIgaRizording to item [33], wherein the
step of regenerating the dialkyl tin catalyst from

Elhﬁa E%’g’(‘%ﬁiéf ir@HeratiRg tHE Ik Aincsathpsiberebbthglirl tasidual

al'yst Qgenerated during the step for producing

liqhiFarkPERBALE aRG!rEnfo¥ir a Bénbfifed water outside the system; and

a step (4) of recycling the dialkyl tin catalyst obtained in step (3) to step
(1),
[34] the process according to item [33], wherein the step of regenerating the
dialkyl tin catalyst from the composition of the deactivated form of the dialkyl tin
catalyst generated during the step for producing the carbonic acid ester by the
alkyl group redistribution reaction and/or the dealkylation reaction is carried out
after the step (2) and/or the step (3), and the regenerated dialkyl tin catalyst is
recycled and reused as the dialkyl tin catalyst of the step (4) and/or the step
(1,
[35] the process according to item [34], wherein the step of regenerating the
dialkyl tin catalyst is a step which uses the steps according to any one of

Claims 29 to 32 and in which substituent Y represents an acyloxy! group,
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al kyl group redistribution reaction and/or the

deal kyl ation reaction is carried out 20 after the step

(2) and/or the step (3), and the regenerated dial kyl

tin catalyst is recycled and reused as the dial kyl

tin catalyst of the step (4) and/or the step (1),

[35] the process according to item[34], wherein the

step of regenerating the dialkyl tin catalyst is a

' ' F¥i g drdl B3y tO 185 fwhe?8in

[36] ﬁegphdé@fg%dg%@ngzg alﬂr%’e@h% ?Tﬁqgubspigt uenfpa% rgpr]gsent S

. cyl oxyl., ar A : s according to
the d@RﬁBﬁ%&ég’# e%égfk‘ﬁﬂg%ws?@b?g@? wherein the

di al kyl tin catalyst is a dial j ' :
1871 Sumprtiass pesrtinas prb 2ol of HBS Ry o8l Aierkh thdialkyl

itenms [33] to [36]., wherein the dialkyl . ztigs catalsy
tin catalyst i al c%h;ﬂkyt 5Iﬁ Akpyde ORI rNd gﬁd X, xﬁ?d% &p

X4 of a 5 conpound represented by fornula %ﬁég and/ or
compbondnreardsented: five farmulal (|1 and/gr rpulax2) repesent @lkoy

(1) | R2 b 10 (wherein each of R and R2
grouﬁsndependently represents a linear or branched al kyl

group having 1 to 12 carbon atons, each of X and X2

independ;ntly represents at | east one type of

substitugrt sel ected fromthe group consisting of an

al 05_\[_% oup,2 an acyl oxyl group and a hal ogen atdm

15 & andb i ndependently represent an integer of 0'to

2 and a b =2, and
R2,

(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 halogen atom,

a and b independently represent an integer of 0 to 2 and a + b=2 and

¢ and d independently represent an integer of O to 2 and ¢ + d=2);

X3 RIGh
“ ot @
R x4

(wherein each of R® R R® and R® independently represents a linear or
branched atkyl group having 1 to 12 carbon atoms,

each of X3 and X* independently represents at least one type of
substituent selected from the group consisting of an atkoxy group, an acyloxyl
group and a halogen atom,

e, f, g and h respectively represent an integer of 0 to 2, e+f=2andg+
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c and d independently represent an integer of 0 to 2
and ¢ + d = 2); X3 Reh W SI-OSn-R5g (2) 14 4 f 20
(wherein each of R3, R4, R5 and R6 independently
represents a linear or branched al kyl group having 1
to 12 carbon atons, each of X3 and X4 independently
represents at | east one type of substituent selected
fromthe group consisting of an al koxy group, an

h =&yl oxyl group and a hal ogen atom 25 e, f, g and h
respectively represent an integer of 0 to 2, e +f =2

| [38RN¢he) procek8 dccording tb3mt[BE], pmhmresfsthae:dmim tigp catalystis a
a7

wherein the dialkyl tin catalyst is a dialkyl
dlafkgf‘tﬁHg(S)&IdEtanarF@ RE, RRR* RS, arf R® i35 tindorRbounhd téyeresented

conmpou represented’ by the formula (1) and/or the

by @fé %Prﬁ,llé gh}lﬁh%rttﬁa e?SHFMM (?Z%ﬁﬁﬂﬁéﬁéou%lw rdpfb¥énts 3 n-butyl

[33] e process according
itens to [38] wherein the al cohol
grqug %frgﬁ g‘ﬂ&mlt’%present ed by the follow ng fornul a

o e et 8800 PR, B WleTin o

Advant ageous Effects of the |nvention Accordin to h
alcphekigran alpokelrepreseatagsiay the DHRHIGINMUIR te 1 gr m o1t‘ :

di al kyl tin conpound can be obtained froma

coRIMBHt i on containing variants of 15 a dial kyl ti(f)

al koxi de compound, and the dialkyl tin conpound can be
(wherese &' fepresents a linear or branched alkyl group having 4 to 8 carbon

atoms).

Advantageous Effects of the Invention

According to the present invention, a useful component in the form of a
diatkyl tin compound can be obtained from a composition containing variants of
a dialkyl tin alkoxide compound, and the dialky! tin compound can be reused to
produce a carbonic acid ester after having converted to a dialkyl tin alkoxide
compound, thereby making the present invention extremely useful in industrial

fields.

Brief Description of the Drawings

FIG. 1 illustrates a schematic drawing showing an improved process for
producing carbonic acid esters by combining the production process according
to the present embodiment of the present invention;

FIG. 2 illustrates a schematic drawing showing an apparatus for

continuously producing carbonic acid esters using an alkyl tin catalyst
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produce a carbonic acid ester after having converted
to a dialkyl tin al koxide conpound, thereby making
the present invention extrenmely useful in industria
fields. 20 Brief Description of the Drawings FIG 1
illustrates a schematic drawi ng show ng an i nproved
process for producing carbonic acid esters by
conbi ni ng the production process according to the

compriﬁéﬁﬁﬁtr@Tﬁ‘é@bﬁﬁéﬁ'lbéﬁinﬁélﬂ; present invention; FIG 2
|

ustrates a schematic drawi ng show ng an apparatus
n r RS i
R g b R NN U g B R P Elcin Bl i)t
esegnt enbogdi nent - F .
separBlL FPmAtoR (e A beegiis 2Rt R ResnyRineh™
separated fro te 3-1), of amn 23 in th
FiBat shomsibat | on NMFesPatiaiiaye & HIE EXatoe RRIR! SpmAer et
of a high boiling point conmponent 5 at from-240 to
at from6@40dpnBes pRrseRErAIEd Negep £23-1) Oéﬁxm%&é ip $he preseot
present invention; FIG 5 shows the 119Sn- NMR
invensipact rum of tri-n-octyl acetoxy tin produced in step
(23-2) of Exanple 23 in the present invention; FIG 6

Fhews shavslthe SIPINVRMR epecitomodf tei-nvDxtyli neetpayti priodgced
n-octyl 10 triacetoxy tin produced in step (23-2) of

i ' iR i1y iteR: and FIG 7 shows
in steﬁ@@%)gosfﬁéﬁﬁgné@% iANtRE PREsAr VivHntien;

spectrum of a solution containing

- - 1 t ) -
s A e T Sy
triacehﬁﬁéﬂﬁgojsabce'él Y003 27 oPRRSRbRE 8Tn Fhe BTEEERREention;
and

FIG. 7 shows the ''°Sn-NMR spectrum of a solution containing

1,1,3,3-tetra-n- octyl-1,3-bis(3-methylbutyloxy) distannoxane produced in step

(23-4) of Example 23 in the present invention.

Description of Reference Numericals:

101, 107: distillation column, 102 : column-type reaction vessel, 103, 106 : thin
film evaporator, 104 : autoclave, 105 : decarbonization tank, 111, 112, 117 :
reboiler, 121, 123, 126, 127 : condenser, 1, 9 : supply line, 2, 4, 5, 6, 7, 8, 10,
11, 12, 13, 14 : transfer line, 3, 15 : recovery line, 16: extraction line, 17 : feed

line.

Best Mode for Carrying Out the Invention
The following provides a detailed explanation of preferred embodiments

of the present invention (to be referred to as “the present embodiments”).




10

15

20

25

101, 107: distillation colum, 102: colum-type -
reacti on vessel, 103, 106 thin film evaporator, 104 :
aut ocl ave, 105 : decarbonization tank, 111, 112, 117 :
reboiler, 121, 123, 126, 127: condenser, 1, 9 : supply
line, 2, 4, 5, 6, 7, 8, 10, 20 11, 12, 13, 14 :
transfer line, 3, 15 : recovery line, 16 : extraction
line, 17 : feed line. Best Mde for Carrying Qut the
FuttheremdreotheTpresent invention = oot liwitechtaithediollewing embodiments,
expl anation of preferred enbodinents 25 of the

buPF&RBRlcahn¥enéarfad(d@ aethbaf departinigo fram théespinite andt scope
enbodi ments”). 20 Furthernore, the present invention

theiré fnot limted to the follow ng enbodi nents, but
rather can be carried out wi thout departing fromthe

SPiE i d . 1 hereqf. i | i '
o il 7 pR08 e GG, G ForBuRIE ) it Spreen

mbodi nents. <Dialkyl Tin Catalyst> In the present
e”&‘i’gﬁ'ﬂ? nts, the ternms "dialkyl tin conpound",

"di aI_kgI tin catalyst” and "dialkyl tin" which are
us sPialkylelin Gatalyet® 0 organic tin conpounds in which

two al kyl groups are bound to a single tin atom, ié) @g .
di 4 Kye prasent smblogiments, thectasmss eialkid HHFamReHRa’y efiglkyl tin
to an organic tin conpound that denonstrates

catztst! zihd Cdialidyl tin" whichrerepusadidueriemredér toserganiccignpgompaynds
and in which two al kyl groups are bound to a single

in WhithaweralkParonbs ar@bosad ¢b disiridiy tintatomcat al yst
i ncl ude conpounds selected fromat |[|east one type of

C.O’K’E N1 3Rl RhGSt i 918 pre8elf emboaRRSHBirefdds ab drherganic tin
di al kyl' "tin 15 conpound represented by the follow ng

co R S e e REATIY i) o sausm e
compounds and in which two alkyl groups are bound to a single tin atom.
Examples of said dialkyl tin catalyst include compounds selected from at
least one type of compound selected from the group consisting of the dialkyl tin
compound represented by the following formula (18) and the tetraalkyl
distannoxane compound represented by the following formula (19):
X'e
R, ——Sn—X?% (18)
R%,
(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 halogen atom,

a and b respectively represent an integer of Oto 2 anda + b = 2, and

21
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Ra-s | -X2d(18) | R2b 20 (wherein each of Rl and
R2 i ndependently represents a |inear or branched
al kyl group having 1 to 12 carbon atoms, each of X
and X2 independently represents at |east one type of
substituent selected fromthe group consisting of an
al koxy group, an acyloxyl group and a hal ogen atom
25 a and b respectively represent an integer of 0 to 2
anghcPd tedpectidelyaspres2ht an imdger ofed fre2tandet y d @) esent
an integer of O to 2 and c +d = 2); x3 R6h Rae --S |
-0 Sn-R59 (19) 14 g4 f 5 (wherein each of R3, R4, RS
and R6 in pendentwy represents a linear or branched
aI 4 _aral gs12 carbon atoms, each of N

X4 |n Fpen entJy reﬁ%esents at Ieast one type 02
substltuen selectdd fromthe group consisting of an

al koxy ngR,Ip, an aGS/I oxyl group and a hal ogen atom

and 10 e, n I
(whegstin (2ach of %3 et 'rafﬁj@e Ve"&geﬁw @g%pﬁ”g , Ahggelor
and R2 of the dialk tin catal yst represented b
brandhmdwikyl groug)having hioﬁ n@ﬁ%&dl rregts andeRS yR4

R5 and R6_of the tetraal kyI di st annoxane conpoun

d
regohe ofnKBdamy Xbrindependedylyi renrngerptﬁeggdpa% one type of
enbodi nents i nclude al kyl groups in the form of

subsfiucph sbleetdty frontiebgrougr amsisting of an alkoxy group, an acyloxyl
group and a halogen atom, and

e, f, g and h respectively represent an integer of 0 to 2, e + f=2andg +
h=2). |

Examples of R' and R? of the dialky! tin catalyst represented by formula
(18) in the present embodiments and R® R* R® and R® of the tetraalkyl
distannoxane compound represented by formula (19) in the present
embodiments include alkyl groups in the form of aliphatic hydrocarbon groups
in which the number of carbon atoms constituting said groups is a number
selected from an integer of 1 to 12, such as a methyl, ethyl, prdpyl (isomers),
butyl (isomers), pentyl (isomers), hexyl (isomers), heptyl (isomers), octyl
(isomers), nonyl (isomers), decyl (isomers), dodecyl (isomers) group or the like.
Preferable examples include linear or branched alkyl groups in which the
number of carbon atoms constituting said groups is a number selected from an
integer of 1 to 8, and although a dialkyl tin catalyst can be used in which the
alkyl groups are alkyl groups in which the number of carbon atoms constituting
said groups is outside the indicated range, fluidity may become poor and

productivity may be impaired. More preferable examples of the alkyl groups
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in which the nunber of carbon atons constituting said
groups is a nunber selected froman integer of | to
12, such as a nethyl, ethyl, propyl (isoners), butyl
(isomers), pentyl (isoners), hexyl (isomers), heptyl
(isomers), octyl (isonmers), nonyl (isomers), decyl
(i soners), dodecyl (isonmers) group or the like. 20
. Preferabl e exanpl es include ]inear, or, brapched ?Ika "
inclydgprButvh STPHRENOT AroCtyh GRAMRS B CRNSIIRSAtioR Ghgase of acquisition
constituting said groups is a nunber selected from an
during inglestriel piodustign. and al t hough a dial kyl tin catal yst
can be used in which the alkyl groups are alkyl )
gr Xlipmd K2 wifithe didkyntimivatalpst représanted dysformula (18) in the
constituting said groups is outside the indicated
prelsBREBmblodith&htsyarith)® BAE oreoiprRr tetrad|kgb distarthexaneidoynpound
may be inpaired. More preferable exanples of the al kyl

repPeSEiiad bngofrﬂﬁllattq 8) M i prosEhtostABodimeht® fépresaitcatisastrone

consi deration of ease of acquisition during
. . . q i alk .
wpgath ittt cElketed "o 4 lorbep? bphpgafly B kol Toroups
nbqdi nent d X3 and X4 of . th I .
acylP & GRS AE0 PSR AToEs B ELTht SH58 paft brasls g ko
o S06F, saum SEpes: B romhera beh bRl boRffuing Sai
alkpxye%;pups,_ acyl oxyl groups and halg%en atgns and
graup isnprefersblysainunepes sslected Heom atoinyeaesr ) tadd/ oExamples
acyl oxyl group, the nunber of carbon atons

of ceutht igraupsignsiade atkoaypgicupsr ebapmiseqd af ringssr or branched
selected froman integer of 0 to 12. Exanples 10 of

saﬁ#éiéd%l@ﬁ@ohﬁ@ brd ©xahémxiorgs surh asapoesthdxy froum ear ethoxy
or branched saturated al kyl groups and oxygen atons,

ardbis"s Aob UK sers), abUOH Slip (omers) 3 Peayixy aroup

a butoxy group (isoners), a pentyl oxy

(isﬁﬁ‘n%vg)', 4 ﬁQﬂHB)g\) ’(qrggﬁgﬁgérfﬂégsggré’% t{;I%QVEQﬂJE isomers), an

ept yI' oxy griou oct yl'oxy” gfou

ock ST, GofB0) 5 BRIy BOEE P fefis oy roue
(is%(r)ngeg)sgrdth%fliklei; ggﬁ(r)xyci rgrgﬂgsnggrggogg %F ﬁ‘rt1eea0||' or branched saturated
alkyl groups, carbonyl groups and oxygen atoms, such as an acetoxy group, a
propionyloxy group, a butyryloxy group, a valeryloxy group, a lauroyloxy group
or the like; and halogen atoms such as a chloro group, a bromo group or the
like. Preferable examples include alkoxy groups having 4 to 6 carbon atoms
in consideration of fluidity and solubility as well as in consideration of use as a
catalyst for production of carbonic acid esters.

Examples of dialkyl tin catalysts represented by formula (18) include
dialkyl-dialkoxy tin such as dimethyl-dimethoxy tin, dimethyl-diethoxy tin,
dimethyl-dipropoxy  tin  (isomers), dimethyl-dibutoxy tin  (isomers),

dimethyl-dipentyloxy tin (isomers), dimethyl-dihexyloxy tin (isomers),

23



10

15

20

25

al kyl groups, carbonyl groups and oxygen atons, such
as an acetoxy group, a propionyloxy group, a
but yryl oxy group, a val eryl oxy group, a | auroyl oxy
group or the like; and hal ogen atons such as a chloro
group, a bronmo group or the 1like. Preferable exanples
i ncl ude al koxy groups having 4 to 6 carbon atons 20 in
consideration of fluidity and solubility as well as in
dimethyhdingptyoxyon tisf diss@mﬂs% dimethykdioeytoxyr odinct (isaMers),
carbonic acid esters. Exanples of dialkyl tin
dimetgi-dinepivyoxyeptins e(isemiets), f adimettayl(didgeyioxyl udie  (isomers),
di al kyl -di al koxy tin such as di nethyl -di net hoxy tin,
dibuthLcﬁﬁHé?bléxyjﬂlrﬂlb@m}éré)l dibutylidiethbyy tid (iBbMRe)Y dlbuﬁyl-dlpropoxy

i soners), dinmethyl-dibutoxy tin (isoners),

tin (|%5rﬁgllsﬂy{ilbg )[(I{/LP(%I%)Y tihi ( (oﬁ'h ?Qltfyl dlgentyloxy t|n (isomers),

t|n

dlbutgl!-% %Px::g tlyl IS t| n S@ﬁg&f ?Phﬂeptyloxyh ’tir;I OI(isolmers)
aiouty| Foehloprer ofin” %ﬂ%ﬁ'{?ldl f@ﬁﬁ@i?"{%%tsgmm%

dlbut I-dlethoxy tin (isonmers), di pr opox

dibutyt- dl@lﬁévlg)(y ditbut y (isemBRly | oﬂpqtv'rﬁ meﬁ%wr s)tin Ysomers)
di butyl -di pentyloxy tin (isoners),

dioctyli-tiethydxydirhésgmess), dioatyl-dipsapexy) tin dnsemem diardytdibetylpxy
tin (isonmers), dibutyl-dioctyloxy tin (isomers),

tin (isbragis)| didictybalipemtyloky tin((isoomers})dioctyi-tdineyylody ctiecﬁﬁlomws),
tin (isoners), dioctyl-dinmethoxy tin (isoners),

dioctffi-akkptyisihyet hany tisondrspner Gibctyfitipetwdxydi ptiapoxysdmers),
I soners), dioctyl- dlbutyloxy tin (isoners),

dioct?! ﬁﬁ‘\%)l}‘wg%)%g Pt‘?r?t(}gogi%sf | Gioktyh! I€|h R Ié:?boxy dii® tstimets haryireX Yike;

octyl -d yl Oxy tin (isoners),
_n di - di.act ylo R
d'a'ky!-ﬁ%%%%ﬂéﬁ %Jéhd%%gin“%h&' SRR3R EOBHL B g
di al k l.0 tin

(isorprogidiTEt-easniw I Carhirsly FRatBr et Gsqmers).

i soners di met hyl -di butyryloxy tin (isonmers), ..
dim hyigaiwrglylgpqgrypaxy(@pme(%/ yng;biljyl cp ac(etoxy tlrz (isomers),

di met hyl -dil aurolyl oxy tin (isoners), ) _
dibutyi-diprepioyiext ofty tisemershnedibutyl-dibutyryloxy  tin  (isomers),

di butyl - di propi onyl oxy tin (isoners),
dibut)il-distalerytbixgut yiny | ¢ispriers), (i dthxmrlsjiiaurolyloxy tin  (isomers),
dioctyl-diacetoxy tin (isomers), dioctyl-dipropionyloxy tin  (isomers),
dioctyl-dibutyryloxy tin  (isomers), dioctyl-valeryloxy tin  (isomers),
dioctyl-dilaurolyloxy tin (isomers)or the like; and, dialkyl-dihalide tin such as
dimethyl-dichloro tin, dimethyl-dibromo tin, dibutyl-dichloro tin (isomers),
dibutyl-dibromo tin (isomers), dioctyl-dichloro tin (isomers), dioctyl-dibromo tin
(isomers) or the like.

Among these, dialkyl tin dialkoxides such as dimethyl-dimethoxy tin,
dimethyl-diethoxy tin, dimethyl-dipropoxy tin (isomers), dimethyl-dibutoxy tin

(isomers), dimethyl-dipentyloxy tin (isomers), dimethyi-dihexyloxy tin (isomers),
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di butyl -di val eryloxy tin (isoners),
di butyl -dilaurolyloxy tin (isoners),
di octyl -di acetoxy tin (isomers),
di octyl - di propi onyl oxy tin (isoners), ,
di octyl -di butyryloxy tin (isoners), dioctyl-valeryl oxy
tin (isoners), dioctyl-dilaurolyloxy tin (|soners)or
the |ike; and, dialkyl-dihalide tin sucq .
dimsithyltdipeptuioxiti ofi t {igomerstet IIMethdRRYIPN “in  (isomers),
di butyl -dichloro tin (isoners), dlbutyl-dlbronn tin
dinétsylrdinsnyloxyi odiry| -(iooters).0 dimethykdidgewpxy tin  (isomers),
di octyl-dibronmo tin (isoners) or the |ike. Anbng
dibufyeemettiory kinl (isonerd), alithutyi-diethcsy dim (Esomers), dibutyl-dipropoxy
di met hyl -di net hoxy tin, dinethyl-diethoxy tin,
tin ‘éi!sgﬁfe'?é’ﬂ dFBtH{/IQﬂBQiWId)dynnr( (l§@ﬂi§l"§) dibilityredipetityidixp uirogisomers),

| somer s) t hyl -di pentyloxy tin (1soners),

dib@iﬂ%@ﬁﬁﬁ{yﬁ%ﬂyhe)‘t §B|‘n%r§)' SORfYLAI-dingdtyloxy  tin  (isomers),

hep on tin'(isoners),
di oct
cEREFRYoRY nor] o M*ﬂ%f%)ii%@%l SRR - daeclFRR
i , d but
dlbaitﬁﬁfé;q?t?yﬂq?é?%ou@ {1 PTeher <SIOCHHHIRE '%fB?&E%xyﬂswers)
(i somers), dibutyl - dlbutyloxy tin 3
dlqﬂt)ﬂtﬂlgﬂhow bertspmsrs), diectyl-dipFRRoxy tlr‘-;-,(s somers dioctyl-dibutyloxy
di butyl -di hexyl oxy tin (isoners), dibutyl-diheptyloxy
tint(isonfers h rdioctyl-dipentylaxyl tJm(lggmrs;)xquqty{—c{h@gyﬂf@qyst)n (isomers),

di butyl -di nonyl oxy tin (isoners), dibutyl-didecyl oxy

diddtyl-dihestylexg) . tifi oc{igbmersipt hmm;ctyli-diocgtykowerst)n (isomers),
di octyl -di ethoxy tin (isoners), dioctyl-dipropoxy tin

dlédtﬂQﬂﬁéﬁQonﬁ' a6t Yisofidps)t Yboxdioctyl-didecglomgr i, (isomers) are
di octyl -di pentyloxy tin (isoners), dioctyl-dihexyl oxy

éﬁepaéi%/,lsogﬁfkﬂ ﬁa%xg' U YduchH hept Mib@lgbf di;jrBPéiéfOﬂﬁf $isomers),

oxy tin (1somers) iocty nonyl oxy

b SERTE) B A3 A 0T o) (Rhers)
b slel i i i b St b
dlgét%ué')l:/’léﬂﬂ%gg(yl“%g dtK'Iég'i"&Fss)m pr Bﬁgyg‘d?ﬁuﬁf%fyl :]rlgf ;/I(%%ers)’
di octyl -di butoxy tin (isonmers), _ .

dioctyl-dipentyloxy tin (isomers), dioctyl-dihexyloxy tin (isomers) or
dioctyl-diheptyloxy tin (isomers) are more preferable, and dibutyl-dibutyloxy tin
(isomers), dibutyl-dipentyloxy tin (isomers), dibutyl-dinexyloxy tin (isomers),
dibutyl-diheptyloxy ~ tin  (isomers),  dibutyl-dioctyloxy  tin  (isomers),
dioctyl-dibutyloxy ~ tin  (isomers),  dioctyl-dipentyloxy  tin  (isomers),
dioctyl-dihexyloxy tin (isomers), dioctyl-diheptyloxy tin (isomers) or
dioctyl-dioctyloxy tin (isomers) is more preferable.

Although the monomer structure of the dialkyl tin catalyst is shown in

formula (18), this may be a polymer structure or aggregate structure.

Examples of the tetraalkyl dialkoxy distannoxane represented by the
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di octyl -di pentyloxy tin (isoners), dioctyl-dihexyloxy
tin (isonmers) or dioctyl-diheptyloxy tin (isomers)
are nore preferable, and di butyl-dibutyloxy tin
(i soners), dibutyl-dipentyloxy tin (isoners),
di butyl -di hexyloxy tin (isoners), dibutyl-diheptyl oxy
tin (isoners) ~di butyl -dioctyloxy tin (isoners) 20
di oct butyl oxy tin SQner s di oct di pent Xy
formua {168 SRS 1.1 AT latpalki SRt s airrpes) Sudh a
di octyl -di heptyloxy tin (isonmers) or
1,1,38iHtetrapethllccBydimethodyn (i somers) is nore preflistamaxane,
Al t hough the nononer structure of the dialkyl tin
1,1,3 Gatetapmthylsl Skdisthokyn  fornul a (18), this maydstannoxane,
pol ymer structure or aggregate structure. 25 Exanpl es
1,1,3@f-te¥r|éﬁ1étﬁ§'lffi@ldwﬂo gkl koxy di gistaHixane repr eselisemeby),
he formula (19) include

1,1,3§%tr§n-}tﬁﬁt{ 9%'5%"’?‘} 3- di al kQiistaflhtaHENOXanes s@ghmass),

tetranet 1, 3-di met hoxy di st annoxane,

e g AR
1,1 t etrane

tetrarég%yﬁﬁ,%&@ﬁgw ?%ongfsé nnoxanet m(lsorriers),I bl’ft,ﬁfs)é-tetramethyh
3, 3- tetramet hyl - 3 di pentyl o di st ann g

1,3-clflepbrions) IStan RS : LSRRyl 3 S-GH ARG 3 dioctyloxy
di st annoxane (i somers 1,1, 3,3-tetranet hyl -

distanncatiene fisgmexs), di b shadatsamettysdmedigpnyloxy  distannoxane
1,1,3,3-tetranet hyl -1, 3-di octyl oxy di stannoxane

(isorerspmers),3,3-tétramathyetl (Badieleoyloxyt, 3-distaongkaney (isomers),
di stannoxane 10 (isoners),

1,1,313-fetdabdityief Bameihoxy 1, 3- di decmbmmodarsé annoxane (isomers),

(i somers 1,1, 3, 3- tetrabutyl - di met hoxy
2 8- ditPBLPr S) . dlstannoxane isomers),
1’1’3% %t?w:{]r C{')uty 1 3-di et hoxy di st annoxane ( )
1,38_*{-2?‘?@52);& ‘a1r1% t et rabut ylisthndodhm opoxy (isomers),

3. ¢ 3-di but gxy_d
1.1,313 Sl éé’ g - te'nib%t%? SERR et 1 oxyfisomers),

di st annoxang él sorrers
i

1,1,3,3-tetrabutyl-1 pentyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dihexyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-diheptyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dioctyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dinonyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-didecyloxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dimethoxy distannoxane (isomers),
1,1,3,3-tetraocyl-1,3-diethoxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dipropoxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dibutoxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dipentyloxy distannoxane (isomers),
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1,1,3,3-tetrabutyl -1, 3-di hexyl oxy di stannoxane
(isoners), 1,1,3,3-tetrabutyl-1, 3-di heptyl oxy
di st annoxane (i soners),
1,1,3,3-tetrabutyl -1, 3-di octyl oxy di stannoxane
(isonmers), 1,1,3,3-tetrabutyl -1, 3-di nonyl oxy
di stannoxane (isoners), 20
1,1,3,3-tetrabutyl -1, 3-di decyl oxy di st annoxane )
1,1(3,8detasdtyl-1,8;dih8xyBexiet r aoct y| distantixapehoxy (isomers),
di st annoxane (i soners),
1,113 3.t3tr8odtgk-1 odifbptyidkydi et hoxy distahaoxemeane (i sonfisaers),
1,1,3,3-tetraoctyl -1, 3-di propoxy di stannoxane

1,1(3,3Q8ﬁé§&tgl-1 %—éioé@@et raoct yl giktahritixaHeoxy (isomers),
d ne ( rs)

I'st annox I SO , 25
) - ; - -di | ' .
i RS Rl [PPSR RERLTTECE (somer)
t . . .
1,138 3 BUSSSEET AREFTOR icipropary o GamRislane e ke

(isonmers), 1,1 3, 3-tetraoct}/l -1, 3-di octyl oxy

1,148 srtglas h@,B(-qjlggMIgmg) , distannoxanes such
1,1,3,3-tetr aocfﬁ(l -1, 3-di nonyl oxy di stannoxane

1,18 Satetremethy- W 3diacedoxet r aoct yl - 1, 3- di decyl oxydistannoxane,
di stannoxane (isoners)or the like; _

1,13 B-tBtranedhylab Bidipropidwitixgcy| oxy distanam@enes subBomers),
1,1, 3,3-tetranet hyl -1, 3-di acet oxy di st annoxane,

1,113 B-Bt3nisthylanstdivlitylyi@qdi pr opi adiglaowpxanet annoxafisomers),
(isomers), 1,1,3,3-tetranethyl-1,3-dibutyryloxy

1 15 H RARPERA-{ BREESIoxyl 0 distannoxane (isomers),
1,1, 3,3-tetramet hyl - I, 3-di val eryl oxy di stannoxane

1 {E%Q@Tfaﬂethglﬂ,lé;%hné;r@?&f”et hyl - disBirfhokaHe oyl 0XY  (isomers),

as

"dI'st annoxan

3.t et tyl -1 3-di t i .
1 Lo Sy O e RO, | somers.

di st annoxane, (i somers , .
1-E?ﬁ"‘iﬁt@%ﬁ'gﬂﬂa%lﬂwppfﬂr%"—%but yryl S&PHREnoxane (isomers),
(isomers), 15 1,1, 3, 3-tetrabutyl -1, 3-di val eryl oxy

1, iiBst-tatebiiel 3o hemvioxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-divaleryloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1 3-dilauroyloxy distannoxane {isomers),
1,1,3,3-tetraoctyl-1,3-diacetoxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dipropionyloxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dibutyryloxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-divaleryloxy distannoxane (isomers),

1,1,3,3-tetraoctyl-1,3-dilauroyloxy distannoxane (including isomers) or the like;
and, 1,1,3,3-tetraalkyl-1,3-dihalide distannoxanes such as
1,1,3,3-tetramethyl-1,3-dichloro distannoxane, 1,1,3,3-tetramethyl-1,3-dibromo
distannoxane, 1,1,3,3-tetrabutyl-1,3-dichloro distannoxane (isomers),

1,1,3,3-tetrabutyl-1,3-dibromo distannoxane (isomers),
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1,1,3,3-tetrabutyl -1, 3-di | aur oyl oxy di stannoxane
(isoners), 1,1,3,3-tetraoctyl -1, 3-di acet oxy
di st annoxane (i soners),
1,1,3,3-tetraoctyl -1, 3-di propi onyl oxy di stannoxane
~(isoners), 1,1,3,3-tetraoctyl -1, 3-di butyryl oxy
di stannoxane (isoners), 20
1,1,3,3-tetraoctyl -1, 3-di val eryl oxy di stannoxane
1,1,3 G-etraecyl)}1,3-dichloRy 3- t et r aoctdjstanne<atiel aur oyl oxy (isomers),
di stannoxane (including isoners) or the lI'ike; and,
11,3, B-tbtrd0dyl B Bdiliong dibtshriixaaki(bendirsy anthexikees such as
1,1,3,3-tetranethyl -1, 3-di chl oro di stannoxane,
%r&o Skl afmtdyliatadikgl-PR0dMBIkogy SHiRRIHOXARes such as
1,3, 3-tetrabutyl -1, 3-dichloro distannoxane

1,1 ,3%-@?@5&%&I-‘?§-&m¥tﬁb -tetrabutyl -1, 3-di brond gistannoxane,

annoxane (1soners), 27
a3, 3-1 et | -1, 3-dichl di st e
11 5 e AR ) o o o, iR
or the |ike. Anong these, ) .
1,1,33-tetramethyk } 3AIRTAPCKY 3 di al ko WP ERRoxanes s ¢ISRMES).

1,1,3,3-tetranet hyl -1, 3-di net hoxy di stannoxane, 5
1,1,3B-tetamethpt- 1 3rdibulaxy 1, 3- di et hdgtANBPX@BMINOXane, (isomers),
1,1, 3,3-tetranet hyl -1, 3-di propoxy di stannoxane
1,1,3(3-ssramsthyl-1 B-dipentyiaat r ardistaphexgre di Hiscogrs),  1,1,3,3-
di st annoxane (i soners),
tetrathethyd-133-ditiexgioxy hy Idistafnokarent yiispmyerd) st anh@@betramethyl-
(isoners), 1,1,3,3- tetranethyl-1, 3-di hexyl oxy
1,3- gﬁtg@ggx&m ahh&QR S)isorhets)3: 31 8t3-MRIMthyL 3-dioctyloxy

ptyl oxy di stannoxane (i soners),

. )
citafip e ) FOTRISS 21 1 SRR RIS, Mfarmoane
somiorg) 3. 3 FCE PAREeR L B ARy HEDRER e (somers).

I Sonmers) , 3-tetrabuty 3- di met hoxy

( o4 alyl, el _
1,1,%35@@%;@]@—@@ ¥s), 1,1, dgénnoxane (isomers),
3-tetrabut¥l -1, 3-di et hoxy di st annoxane (isoners), 15
1,1,3134etatutylel Bagigthpiky 1, 3- di pr osiStgNIPE ®hnoxane (isomers),

(i soners),
1,1,3,3-tetrabutyl-1,3-dipropoxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dibutoxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dipentyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dihexyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-diheptyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-dioctyloxy distannoxane | (isomers),
1,1,3,3-tetrabutyl-1,3-dinonyloxy distannoxane (isomers),
1,1,3,3-tetrabutyl-1,3-didecyloxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dimethoxy distannoxane (isomers),
1,1,3,3-tetraocyl-1,3-diethoxy distannoxane (isomers),
1,1,3,3-tetraoctyl-1,3-dipropoxy distannoxane (isomers),
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1,1,3,3-tetrabutyl -1, 3-di but oxy di stannoxane
(isoners), 1,1,3,3-tetrabutyl-1, 3-di pentyl oxy
di st annoxane (i somners),
1,1,3,3-tetrabutyl -1, 3-di hexyl oxy di stannoxane
(isonmers), 1,1,3,3-tetrabutyl-1, 3-di heptyl oxy
distannoxane (i soners), 20

3,3-tetrabutyl -1, 3-di octyl o di st annoxane
1 1(3 §6ﬁ’6§?§§t)’| -1.8- Ci'bé {O%Vt et r abut yld'siz'é F¥ny 1 oxy

di st annoxane (i soners), .
1,113, 3-tatraoctyk-1 BudipentylDx3. di decy! @listagn@t@ehoxane  (isomers),
(isomers), 1,1,3,3-tetraoctyl -1, 3-di net hoxy _
1 ,1¢B,Sttetlaoest§he,3€diihenydox:9 , distannoxane (isomers),
, 1, 3,3-tetraocyl - 1, 3-di et hoxy di stannoxane (isoners),
1,1 §3]teﬂraact§r-‘l @-Glﬁ@pty]dxyl 3-di pr@mmndxa’teannoxane (isomers),

(isomers),

I somers) 1,1,3,3-tetraoctyl -1, 3-di but oxy

Ok st RS |
1 13?%&%8&2{]?%%?% )®3 di pentypgiaynndcixg{lgnnoxane (isomers)
ST A ! o0 geomer

1 bl S 55 A EBIYI SAMBR e ke v

pré}f'eﬁatbig2°é§3$aggf§|3_tft,>§ba vhar?yﬁmwi stistpmaRge  (isomers),
(i somers), 3-tetraoctyl -1, 3-di dec%l oxy

1,03 tetiabrbd Q-ldmﬁff\!&‘ 8XY or the Iﬂ'ﬁ@né‘loéan r ef er abl §somers),
and 1,1, 3, 3-tetrabutyl -1, 3-di but oxy di stannoxane

1,1 BSotatrabltyl-113-tirg@logt r abut y| -distandpg@ng yl oxy  (isomers),
di st annoxane (isoners), 10

1,13 B-tdbugfirabudindptiloRy di hexy! odistalineixan@eoxane (isomers),
(|soners) 1,1,3,3-tetrabutyl -1, 3-di hept yl oxy

113“:3’5\’:t RARXANS $IdFRARD distannoxane (isomers),
, 1,3, 3-tetrabutyl- 1§% di octyl oxy di st annoxane

1,{ bsffﬁfa%)ot |- 111?-1:!1Bixt§x3} etraoct yl yiktz3ridBHE OXY (isomers),

annox I soner

1.{pelaageh a?f‘ﬁlérgs’“e%f et Faoct y PSfenthERETIPERTe somers)
1,? ,IS%-?QPQO)E% © é dS S’>2y distannoxane (isomers),
1,1,3,3tetraoctyl-1,3-diheptyloxy ~ distannoxane (isomers), or the like
1,1,3,3-tetraoctyl-1,3-dioctyloxy distannoxane (including isomers) is more
preferable.

Although the monomer structure of the tetraalky! dialkoxy distannoxane is
shown in formula (19), this may also be a polymer structure or aggregate
structure.

In general, organic tin compounds easily adopt an aggregate structure,
and although, for example, dialkyl tin dialkoxy tin is known to form a dimer
structure, and tetraalkyl dialkoxy distannoxanes are known to be present by

forming a ladder structure in which two or three molecules are aggregated,
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1,1,3,3-tetraoctyl -1, 3-di heptyl oxy di stannoxane

(isoners), or the |ike

1,1,3,3-tetraoctyl -1, 3-di octyl oxy di stannoxane

(including isoners) is nore preferable. Al though the

nmononer structure of the tetraal kyl dial koxy

di stannoxane is 20 shown in fornmula (19), this may

al so be a polyner structure or aggregate structure.
even |in grsesr i  whichathese tare ebanarmds isiaggregripd sigte, the

aggregate structure, and although, for exanple,
represérabtion of bmaihmlhmj(m thenfars dfnawnonaméen siuctude e common

structure, and tetraal kyl dial koxy di stannoxanes are
and cEﬁ@@bé@y%d@fﬁ@@ﬂby@pé’&oﬁ@ﬂfﬁ ovglirsary attildn tsé mdct ur e

which two or three nol ecul es are aggregated, 29

?Nsadﬂnan%% e\/i%u%y' iRAickiRY QaldyPtir | B%&Rﬁ ¢dmpdlrsd may be

aggregat ed state, the representation of a conpound’in

R T Ly
M nﬁaeve%'g‘f{%ggogﬂﬂén@%m&*paoc%gé%

nore types nay be used a m xtur A co
or caor Pt SET el adnavarmediod kst #@ i method
cat al yst or can be%ﬂoduced according to a
descritechirdUSF Bates NI 2545608) REtragetinglas9roseie i O&Qe with at

Pat ent No. 5545600) by reacting an organic tin oxide
leastwohds edmpberact seleectedo fpourtties graup exbrisisiing: [0 gn oalgohol,
consi sting of an al cohol, 10 carboxylic acid, acid
carbcﬁ@hd didide ackRrdpbiytifdac icdrtestie raci dedigdrarge lhyhedgemhe halide
fol | owed by renovi ng conponents contai ni ng any wat er

follovisd! %g%%\fuﬁag %Ht%nén@@%bh@hlh? GaHyd wallert BenéRged e ithe

nerate In the structural fornmula of this

[ tin oxide represented
react@x'na\[cﬁ}cjlp{ @o%%é@‘%?%&%@%ﬂ/l s preferably used for
Ilﬁ]ethgr gtr@t':tﬁratllfgrm&l% ef! thlg dialkyl tin catalyst, a dialkyl tin oxide

represented by the following formuta (20) is preferably used for the organic tin

R14
{SL_O
FLS n (20)

(wherein each of R' and R'® independently represents a linear or branched

oxide:

alkyl group having 1 to 12 carbon atoms).

Examples of R and R'® include alkyl groups in the form of aliphatic
hydrocarbon groups having 1 to 12 carbon atoms such as a methyl, ethyl,
propyl (isomers), butyl (isomers), pentyl (isomers), hexyl (isomers), heptyl
(isomers), octyl (isomers), nanyl (isomers), decyl (isomers), undecy! (isomers),

dodecy! (isomers) group or the like, preferably linear or branched saturated
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R14 Sn Olts n (20) (wherein each of R14 and R15

i ndependently represents a |linear or branched 20

al kyl group having 1 to 12 carbon atons). Exanpl es of
R14 and R15 include al kyl groups in the form of

al i phatic hydrocarbon groups having 1 to 12 carbon

atons such as a nethyl, ethyl, propyl (isoners),
butyl (isomers), _pentyl (isonmers), hexyl (jsoners
alkyl gseyps hayisg n*e?%& ,ca&qrwtgmss @ﬁl@rfé?f,e H&?ﬁ%ﬂaﬂ)kx Ww Rét?@', group

decyl (isoners), undecyl (isoners), 25 dodecyl

or r-ostyhercsip. group or the like, preferably linear or
branched saturated 30 alkyl groups having 1 to 8
C aF ke piso 6 , campburudse reactedr withythen ongémicylin gexdde include
n-octyl group. Exanples of conpounds reacted with the

alcOhdl8NhCwhich ¥ AEmbBE lof darb@h etk scarstivdtinghtiehalcohol is a
nber of carbon atons constituting the al cohol is a

nu
| f i gt h
nuﬂ%?#@gg%qté%tfﬁéghggr’w |B‘§-ﬁ§e@rbf' Atgpen ofyuch B8 Méthandih eisanol,

han panol (1somers), butanol
| ept (] r : I\S e
propaRPClitimerdo LRS! (SoRE) Penichl HEpele); HREARar (somers),
i somers) ot decanol (isopmers).: arboxyl i c [ dS;:d :
neRANOH AT Rt O sl ioh narishe! GSEEtY st g epfE sdhers)
carboxylic acid is a nunber selected frgman int et%r
cargpxyllic @acids iguwhicls ther Rumben Gfcicarbal (atpms, cogstititing the
propionic acid, n-butyric acid, isobutyric acid, _
carpakgid acidds @ numberseleeted feam @n iptager 16§ 11bier bh Sushaas fgrmic
pi valic acid, hexanoic acid, isocaproic acid, ) _
acid; atbtit Eeidineriopicaic ccid?, rizbdtymiet agitpisobuibyire acidd valeric acid,
hept anoi ¢ acid (isonmers), octanoic acid (isoners), '

isoPaIRAB CAdid agirflethly Butaricie acite qsivalicc adidi thefanoiveacid,, isocaproic
undecanoi ¢ acid (isonmers) or dodecanoic acid

ol S S i bSO bkt (o)
octanoic acid (isomers), nonanoic acid (isomers), decanoic acid (isomers),
undecanocic acid (isomers) or dodecanoic acid (isomers); acid anhydrides in
which the number of carbons constituting the acid anhydride is a number
selected from an integer of 3 to 25, such as acetic anhydride, propionic
anhydride, butyric anhydride, isobutyric anhydride, valeric anhydride, isovaleric
anhydride, succinic anhydride, maleic anhydride or propionic anhydride;
carbonic acid esters such as dimethyl carbonate, diethyl carbonate, dipropyl
carbonate (isomers), dibutyl carbonate (isomers), dipentyl carbonate (isomers),
dihexyl carbonate (isomers), diheptyl carbonate (isomers) or dioctyl carbonate
(isomers); and, hydrogen halides such as hydrogen chloride, hydrogen
bromide or the like.

Although varying according to the reacted compounds, in the case the

reacted compound is an alcohol and / or a carboxylic acid, although the
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selected froman integer of 3 to 25, such as acetic
anhydride, propionic anhydride, butyric anhydride,
i sobutyric anhydride, valeric anhydride, isovaleric
anhydri de, succinic anhydride, maleic anhydride or
propi oni ¢ anhydride; carbonic acid esters such as
di net hyl carbonate, diethyl carbonate, dipropyl 20
carbonate (isoners), dibutyl carbonate (isoners),

amougit pé latoplhol:a;rpmfm‘ebty(mmsspased.qwemﬂ organisdimapiide since
(i somers), diheptyl carbonate (isoners) or dioctyl

the réattiBANgpResUrhe®t® be)an aqdiliofiyerregetiom alithitethestarigeasf 2 to
hydrogen chl ori de, hydrogen brom de or the I|ike.

1 oooﬁfﬂﬁéfag the @fd{émsm@ﬁi‘cora%rwf the dikshdl enalt/est eppBRidEid to

e case the 25 reacted conpound is an al cohol and

the olgga%ﬁgﬁnc&(lggx ESn {iér%tloﬁléfr}ﬂﬁgﬂ e &t §]ret§~f.1ﬁéiﬁgbe§§el it is

i _dls preterably 1'n excess rgani c

ti,n ox i nce i.0n_ i r

prefeiztly RyiSH 4 tadae 162 I ARpithat 3, 'S" %?"%f‘efaﬁff@%” the
tinmes as the st0|ch|onetr|c rati al ho

rango Pt Bip BOATEE cbF AreGoutHSesHaRRe. dne Fepgionds am gadititidm
consi deration of the size of the reaction vesse

reactian angispeafatsbly saTiedrout vehilearRgeo\dng 2nyvateo Q?Pﬁ@,eén dA
nore preferably within the range of 5 to 50 tines. As

knowpr eretrmds tan besseiditedentave theawateon Exaraplesqfisuchbrmetiods

reaction and is preferably carried out while renoving

for réfgvingt wateganeludé aflembBrariesepamatibhpdse i detydeaihg agents
remove the water. Exanples of such nethods for

and g@ﬂﬁ’%‘ﬂcﬁg V&Y ekal PFel B fherRriRnanse R aRs R inv@lvesUuservaporation

rating agents 10 and distillation. An exanple of

with gt I ﬁb%rzgﬂﬂgatnd dB%nweémﬁﬁagrﬁ]‘éggﬁf 8f IrdRganit dahgdrating

orga rati ng agent or

[ nor ic d t .
ager}ge@t e; h?ggy ra lgﬁﬁ?@%"ﬂgagﬁlgﬁ%riﬂ&%ﬂﬂ% ?f organlc
ents inclu t d
dehy@?@msﬁaeméoﬁﬁguﬁa? acefl} SogiinE ak?%?“gﬁﬁw@%ﬁgégd and
dehydrati ng agents that 15 can be used incluy
orthomsiterc agpaposnds.ewhile exaeRies ©f JRorgsniy d&hx@raﬂr‘aﬁwts dhat

can be used include a molecular sieve. In the case of using distillation, an
alcohol and / or carboxylic acid having a boiling point higher than water at a
normal pressure is used for the reacted alcohol described above, and the
reaction is preferably carried out while extracting water generated in the
reaction outside the system in the form of a gas phase component. The
reaction temperature is normally room temperature (20°C) to 350°C (for
example, 80 to 180°C in the case the reacted compound is an alcohol), and
although a high reaction temperature is preferable for increasing the reaction
rate, since there are cases in which undesirable reactions such as
decomposition occur at high temperatures thereby decreasing yield, the

reaction is preferably carried out within a range of 100 to 160°C. A known
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al cohol and / or carboxylic acid having a boiling
poi nt higher than water at a nornmal pressure is used
for the reacted al cohol described above, and the
reaction is preferably carried out while extracting
wat er generated in the reaction outside the systemin
the form of a gas phase conponent. The 20 reaction
enperature is narmally roomtepperatpre. (200 t
coqingraprekag s TeRIng FPPBCRCE ey, BB Eaaliedin i edgior VESsel
conmpound i s _an al cohol), and although a high reacti P
for thenperpese ef mainiasTiRg shrenstant rmleagﬁﬁyef re.ealft ?%‘?3 lon,
rate, since there are cases in which undesirable i
althoerght ivanging uahcersingddoo i@ stypiesn ob ceernperngs gused, reaction
tenperatures thereby decreasing yield, the 25 reaction
temperatueé enalthi like| tHeerbaationvprebsureamapbgea oéduiea pressure, a
160C. A known 32 cooling apparatus or heating

norARA PraésiireBRlarPifciatskdldredsure, bhe the asddtion iy epsmblly tarried
t he pur pose of nalntalnlng a constant reaction

outt\ﬁiﬂﬂﬁrtﬁé ll‘ér?%e bfz@?&"ﬂti PP Padl TTheHOBre/Ab YaREURTIPGittidBs on
to the fypes o

COﬁpOUﬂdS used, reaction tenperature

thegrp%gﬁgrs éllrﬁé;ﬁgs#%ﬁﬁéaﬁﬁgé PthP EESS YF & Mingggg gf’@é@é‘éﬁdand is

ressure or an I ncr

ressure, the reaction.is, nornal arJA 0
nofiai fomma BB pese hodts. e Erzoloem b 10 By gho more
particular limtations on the reaction tinme -
prefei@biviERmed.itae houishe I e Peasent epiRadiments. iisauan it is not
and is normally from0.001 to 50 hours, preferabl
ne¢essarily Cuiredlio ussupgeantionmselyenpra seitaie jnert @ﬁl\@.ni cap be
2 hours. In the present enbodi nents, although it is
useabt foit Othee ceationi sylveat)for dttet purpsea of dacilitadings thes ggaction
a suitable inert solvent can be wused for the reaction

préceldufat ekamplde op uniies eirefuden Githérs atalipbatid ehydeacdrbons  and
procedure, exanpl es of which include ethers, aliphatic

arc%?g t i@f@?oﬁ@@&b@ﬂg. afORBbWA MHk-§par PeAttionAvieBSEIN tower-type

-type reaction vessel, tower-type reaction vessel
o F DR IR o e B 8 2Bt U, nc
altﬁgﬂgl'ti ﬁﬁo%trﬁgtie%laf’s c?afm Bgeusre%at%ﬁ' itﬁ’@ ﬂaﬁéﬁglls of the reaction vessel
and lines provided they do not have a detrimental effect on the starting
substances or reacted compounds, materials such as SUS304, SUS316 and
SUS316L are inexpensive and can be used preferably.

In the case the reacted compound is én acid anhydride or carbonic acid
ester, although a dehydrating agent as mentioned above is not required since
this reaction does not result in generation of water, other conditions are the
same as in the case of using an alcohol and / or carboxylic acid as described
above.

Since the reaction in the case the reacted compound is a hydrogen

halide also results in the generation of water, it is preferably carried out while
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and lines provided they do not have a detrinental
effect on the starting substances or reacted
conmpounds, materials such as SUS304, SUS316 and
SUS316L are inexpensive and can be used preferably. In
the case the reacted conpound is an acid anhydride or
carbonic acid 20 ester, although a dehydrating agent
as nmentioned above is not required since this )
removiegctheogeniatechwateresTihe hydrggen hatide may alsgt e usedhiera
conditions are the sane as in the case of using an
gasedlis @tk and Hydesgarahbiide lin ¢hedorh af aeaquédiesdsolationenay
Since the reaction in the case the reacted conpound is
also Be h$EHOIRRBachEN RBhiilengbpa reastidr ferperahigegraanaisante as
of water, it Is preferably carried out while 33
: Y . t ' y
in the, 4 %A G B o0 (46 Bl 1€ dekiing daseriad Ve
in the formof an agueous solution nay also be used.
Reaction conditions and reaction tenperature are the
sane as in the case of using an al cohol and / or
cEBBK PPMPOMAF>as descri bed above. 5 <Ester
Conpounds> Al t hough the dial kyl tin catalyst used in
tAthgughs ther digheyb tin eatalystr esad i theopresent gapedinpents refers
conpound that denonstrates catalytic action in the _
to arporgenidt fironompbued that desnesirates catadvticeagtionds e production
conmpound” as used in the present 10 enbodi ments refers
of ebterCesrhpaunds; Bl terest'estercasipoundt aasciudeesinethe present
i socyanate or carbonic acid ester. Exanples of

embSEHRMY réerftd da®ekpisatincdsige catbaminid &cid assksrxjddcganate
aci esters such as ethyl acetate, propyl acetate

orc%(bércﬁg%f est%ytyl acetate (isoners), pentyl acetate
rsoners), hexyl acetate (isoners), cetyl acetate,

"B Crphy Y B! R o ORI i
esters such as ethyl acetate, propyl acetate (isomers), butyl acetate (isomers),
pentyl acetate (isomers), hexy! acetate (isomers), cetyl acetate, vinyl acetate,
2-ethylbutyl acetate, 2-ethylhexyl acetate, 2-hydroxyethyl acetate,
2-methoxyethyl acetate, methylene diacetate, ethylene diacetate, diacetin,
triacetin, methyl propionate, ethyl propionate, methyl butyrate, ethyl butyrate,
butyl butyrate, iscamyl butyrate, vinyl butyrate, ethyl hexanoate, vinyl '
hexanoate, ethyl heptanoate, ethyl octanoate, ethyl nonanoate or the like; and
aromatic carboxylic acid esters such as methyl benzoate, ethyl benzoate,
diethyl benzoate, benzyl benzoate, ethylene dibenzoate, diethy! phthalate or
the like.

Examples of carbaminic acid esters include ethyl N-methylcarbamate,
diethyl N, N'-ethylidenedicarbamate,  ethyl N-acetylcarbamate,

N,N'-hexanediyl-bis-carbaminic acid dimethyl ester,
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2-met hoxyet hyl acetate, nethyl ene diacetate, ethylene
di acetate, diacetin, triacetin, nethyl propionate,

et hyl propionate, nethyl butyrate, ethyl butyrate,
butyl butyrate, isoanyl butyrate, vinyl butyrate,

et hyl hexanoate, vinyl hexanoate, ethyl heptanoate,
ethyl octanoate, ethyl nonanoate or the like; and 20

romati c_car box%l ic.acid esters,such aséigtbh'y {
N %&%HP@'Y' RistEAC#BINGat e, di¥%hyl benz Y' benzyl ©Steh
benzoate, ethylene di benzoate, diethyl pht haI ate or
N,N'thexankdiyl-bissrasbaminie car @eidh ni cdibohdl est @$ter i ncl (gpmers),
et hyl N-nethyl carbamate, di et hyl
N, Nt Héxaeebiyl- bisecarbamanibamat agid et hydipéttyic et y esterbaneispmers),
25 N, N - hexanedi yl - bi s-carbam nic acid di nethyl ester,
NI@%é‘)lsaanryh@PsacEH?daNﬁmbl s- cagilam ndiberygli d destehy | efiamers),
N, N - hexanedi yl - bi s-carbam nic acid di butyl ester

N"%@EM blsN:arP’ahh%anedh&H bi sgfRtpam ngstepci d (isomers),

dlpentyl ester (1somers

RS RO IR, S M § o

i oct LSoner
N 'ﬂ] %‘ggé\’ié BFE“'Ear ba®fii ¢ ARPW decyiS¥st o (IsOMers),
N l*él mgngggppgﬁﬁg:f%cﬂ bcﬁ (Smet%y@?\enyll) este?I (isomers),
N, N - hexanedi yl - bi s- car bam ni c aci d di (lmat hyl phenyl)
N, N'shexan@dibhis-egrbaminioN - hexagiddi y! - HiteypBamylhi ¢ aciegter
di (et hyl phenyl) ester, 10 N,

N, NI-hévearmaigdibyd- eehrlbsammlcbaaclnh-bls-z(admmﬂbylphemtyl}retamrph@ﬁ?ﬂn)?fs)
ester (isoners), N, N -hexanediyl-bis-carbamnic

N, HChékdHestiyl hiduanpapiieity | )acisbis-(didutplphesyl) ester  (isomers),
N, N - hexanedi yl - bi s- car bam ni c

Nﬁ%é’xéﬂeﬁfﬁ-‘ﬂi@é@ﬁb‘é‘nﬂhﬁ:ﬂy|ab|cﬁ§%f(ﬂ|p(ehﬁmﬂﬁé@) ester (isomers),

- hexanedi yl - bi s-car bam ni c

N, ﬂchgxﬁ‘\eﬁ' I‘Hlé’géﬁﬂaﬂhﬁf&\’é&ld%ﬁ gilo&glpfwgﬁyi hekeriory@lies of

oCyaniCc acid esters i1nclud I Socyanate, propyl

Sé&s#?%anat chlgﬁr)]lglp oé{;%% a%ggrsr ?ﬂclué’é“é!ﬁwyl‘ S9542RalE propyl
isocyanate (including isomers), butyl isocyanate (isomers), pentyl isocyanate
(isomers), hexyl isocyanate (isomers), heptyl isocyanate (isomers), octyl
isocyanate (isomers), nonyl isocyanate (isomers), decyl isocyanate (isomers),
phenyl isocyanate (isomers), methylphenyl isocyanate (isomers), ethylphenyl
isocyanate (isomers), butylphenyl isocyanate (isomers), pentylphenyl
isocyanate (isomers), hexylphenyl isocyanate (isomers), dimethylphenyl
isocyanate (isomers), diethylphenyl isocyanate (isomers), dibutylphenyl
isocyanate (isomers), naphthyl isocyanate (isomers), hexamethylene
diisocyanate or the like.

Examples of carbonic acid esters include aliphatic carbonic acid esters

such as dimethyl carbonate, diethyl carbonate, dipropyl carbonate (isomers),
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(i somers), hexyl isocyanate (isoners), heptyl

i socyanate (isoners), octyl isocyanate (isoners),
nonyl isocyanate (isomers), decyl isocyanate
(isomers), phenyl isocyanate (isoners), methyl phenyl
i socyanate (isoners), ethyl phenyl isocyanate
(isoners) butylphenyl isocyanate (i soners),

ent henyl 20 |soc i sone xyl
dibut]]SerrbaRaeo FoEaFT SPETtN rETROPERGSerS o BRI Farbonate
(i somers), diethylphenyl isocyanate (isoners),
(isomergutdjpastengarbonate: (isamess) idiestvr earbonalenfisgmers), dinonyl
i socyanate (isoners), hexanethylene diisocyanate or
carbdriate I(isbmerEyamjheslikef aodr aooretiacah @it eacid iestdradaich as
al i phatic carbonic acid esters 25 such as dinethyl

diphep@l bexitbbRatedi gi(ipthylistidromatoarbshae ofigbmess)b odigéttylphenyl)

(rsomers), 35 dibutyl carbonate (isoners), dipentyl

carbd%?art@qmm Ibhéﬁﬂ?&érbonﬁté“&%e&?bbﬁ@ﬁi&é (isomers),

di pentyl carbonate (1soners), dioctyl carbonate

%@?H@Eﬁése é‘étBPBé(#ngoﬁﬁ&? %&11{: el &dters ere ﬁr%ferhbf&e

omat carbbnirc dcid esters suc enyl

7 2R s PATRLRHR S Mk ?%rﬁﬁ%ﬁéﬁb ?'5‘5 [ tin catalyst
formach shaRAdte PGS tor PHUBEE.FTbaNG BFick BSiEs dromparbon
addition, the conposition of deactivated forns of the

dioxide &ﬂdythet dAieliedtin 9%'@')’3# d$ rRsefesably ﬂ@eﬂh@rﬁhéc@@'ﬁpﬁﬁﬂon of
produci ng carbonic acid esters from carbon dioxide
deactivatedtiernts of thel dialkyl tiratatajyst in thepresentadmpodiseshts.or
the conposition of 10 deactivated fornms of the
di al kyl tin catalyst in the present enbodi nents.
<Deactivated Fornk In the present description, the

tehdactiatsd Feahed formof dialkyl tin catalyst” is
used in relation to the above-nentioned dial kyl tin

1 8 i AT IO RrLRRRAP
ceantalysr,]t"tlgeuéoecxE e%la‘ta’gg a%ove—mentloned dialkyl tin catalyst, an
explanatibn of this term is provided below.

Deactivated forms of the dialkyl tin catalyst in the present embodiments
refer to organic tin compounds generated from the above-mentioned dialkyt tin
catalyst that have a structure that differs from said dialkyl tin catalyst, and in
which catalytic action in the production of said ester compounds is decreased
as compared with the dialkyl tin catalyst.

Deactivated forms of said dialkyl tin catalyst are preferably
heat-deactivated forms of the dialky! tin catalyst. In many cases, the number
of alkyl groups bound to the tin atom in such deactivated forms of the dialkyl tin

catalyst changes to 0, 1, 3 or 4. Namely, as previously defined, although the

dialkyl tin catalyst has two alkyl groups bound to the single tin atom, a
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refer to organic tin conpounds generated fromthe
above-nentioned dial kyl tin catalyst that have a
structure that differs fromsaid dialkyl tin catalyst,
and in which catalytic action in the production of
said ester conmpounds is decreased 20 as conpared with
t he diaIkyI tin catal yst. Deactivated forns of said

di.al tin, catal refer |y . heat-deacgtivVv .
desyrHEL oS Ay nlct{  Beeiiydt ofpipafidn, i dbe ARy tn
nunber of al kyl fos boundtothetln atorEHn such
catalysicin Watcbdhﬁdiumbf@ﬁ oft alyligrauRs 10QUNd toclhea3indle thhalnge das

to 0, 1, 3 or 4. Nanely, as previously defined,
becainé aliffgrent &ops toatadk $he dialkyd dimmicatalyas Deastivatrgforms of
groups bound to the single tin atom a 36 deactivated
dialkgr mihs eatalgsganae t presuovgebutel bl gforatedngaéeardingheto  a
dial kyl tin catalyst in which the nunber of alkyl

dispr of%ﬂ%@n'ebﬂobbehérh 8h&WA Gh €nd ifdllowitgnférasula e ¢pimEthe case the
ferent fromthat of the dialkyl tin catalyst.

catQ&@Ftlé r%gll{gi”qﬁlhq&j d?é@hh%f#(aﬁé noFaécﬁ.,‘Joyﬁﬁé & ¢he following

esurre according 't

for%gfeﬁ{#g?rz B‘%)g%e {P% %ggt' lg% &igf?( tlﬁ Bﬁ{il&%lé lelt ?\glargyl

di al koxy di stannoxane, accordl n to the foll ow ng
Rforrrula(22 nthe c%seth%;catalystsa i al kyl tin
‘daJ/K?o*lde/ R~ n\{ + n~(2) (5?
| NON and so g\ R FOR
n+SnCR(22) ZJFhRFR~ R

and so on
. R'O
R ' R OR OR'
_OR ~ \
2 Sn — Sn/ + snl_ (22)
~ l RN s CR
R R R
OR'

and so on

(wherein each of R and R' independently represents a linear or branched alkyl
group having 1 to 12 carbon atoms).

Although it is difficult to identify the structures of all deactivated forms of
the dialkyl tin catalyst, at least one type of said deactivated forms is a trialkyl tin
compound indicated below. For example, there are many cases in which the
trialky! tin éompound represented by the following formula (23) is contained in
a deactivated dialkyl tin catalyst and is formed at roughly half the amount of
said deactivated form in terms of the stoichiometric ratio. The trialkyl tin
compound as referred to in the present embodiments refers to an organic tin
compound in which three alkyl groups are bound to the tin atom, and said alkyl

groups originate in a dialkyl tin catalyst:
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OR and so on 10 (wherein each of R and R

i ndependently represents a |inear or branched al kyl
group having 1 to 12 carbon atons). Although it is
difficult to identify the structures of al

deactivated fornms of the dialkyl tin catalyst, at

| east one type of said deactivated fornms is a trialkyl
tin conpound indicated bel ow. For exanple, there are
many- cases in which the 15 trial kyl tin conpound
represented by the following fornula (23) is contained
i R'a gé%ctlvated di al kyl tin catalyst and is for{@3)
at r@&ghly half the amount of said deactivated form
irRWer%Eﬁbf the stoichionmetric ratio. The trialkyl tin
compound as referred to in the present enbodi ments

f 1 d
(whera?rpqeﬂrascglﬁ gf g‘s,ar 0. eré;lc{‘%( fe‘ﬁmgéﬂ ﬂd&l%%r‘\r‘é]nétg}‘li ‘Frgln?( )}rlwe
d|aIKMW%§%§?§%1bg¢£ate R" Sctdooren o 5 RS R Ko R

and X represent sorlglnatlngfromthe 5 di al kyl
and X isselectedyfrom X % ﬁm%?ﬁ )-R18 are sel ected from R1,

R2, R3, R4, R5 and R6, and X is selected from X1, X2
>5<amplle3si4of subtatrallod tiof canpaunds inayde tialkdslgainti such
i nclude trial kyl -al koxy tin such as trinethyl-nmethoxy

as trichéthyrietixyytin etringatiy kéthoxy rtiryetimethybiroprxg tin rlisomers),
(isomers), trimethyl-butoxy tin (isomers),

' PEAt V! @Gométsy, (i )-pediox tin  (isomers),
t”meﬁ‘{'mw - hgxyl ogy ti ns')l(l sm pt rtlgmetyhyl hept yl oxy

trime&tb{';ﬂgxg%gg{ f]g/tln t{ oxy %ﬁ%{ﬁg%éﬁt9lokysomrs)(;somers)
trlme&dlﬁct@bmt% glrsgﬁ'g&y)t' nblgt}/llsglgf?dtﬁgltmethoxy tin (|somers)
butylb@%th%}en;g%%: tlggf@% ?/’t &H?y?%ﬁ@gﬂopoxy tin (isomers),
butyl-dimethyl-butoxy tin (isomers), butyl-dimethyl-pentyloxy tin (isomers),
butyl-dimethyl-hexyloxy tin (isomers), butyl-dimethyl-heptyloxy tin (isomers),
butyl-dimethyl-octyloxy tin (isomers), butyl-dimethyl-nonyloxy tin (isomers),
butyl-dimethyl-decyloxy tin (isomers), dibutyl-methyl-methoxy tin (isomers),
dibutyl-methyl-ethoxy tin (isomers), dibutyl-methyl-propoxy tin (isomers),
dibutyl-methyl-butoxy tin (isomers), dibutyl-methyl-pentyloxy tin (isomers),
dibutyl-methyl-hexyloxy tin (iscmers), dibutyl-methyl-heptyloxy tin (ieomers),
dibutyl-methyl-octyloxy tin (isomers), butyl-diethyl-methoxy tin (isomers),
butyl-diethyl-ethoxy tin (isomers), butyl-diethyl-propoxy tin (isomers),
butyl-diethyl-butoxy tin (isomers), butyl-diethyl-pentyloxy tin (isomers),
butyl-diethyl-hexyloxy tin (isomers), butyi-diethyl-heptyloxy tin (isomers),
butyl-diethyl-octyloxy tin (isomers), dibutyl-ethyl-methoxy tin (isomers),

dibutyl-ethyl-ethoxy tin (isomers), dibutyl-ethyl-propoxy tin (isomers),
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but yl - di met hyl - hexyl oxy tin (isoners),

but yl - di et hyl - heptyl oxy tin (isoners), 15
but yl - di met hyl -octyl oxy tin (isomers),

but yl - di met hyl - nonyl oxy tin (isoners),
but yl - di met hyl - decyl oxy tin (isoners),

di but yl - met hyl - net hoxy tin (isoners),

dlbgh}g il'yi-bﬁﬁ:g yl fug: g%&%rn(ézlﬁﬁgﬂeﬁq%hpemyloxy tin (isomers),

dlbg E P)(Ml %y g Rﬁ% L n}(rgstztp.{elrg%\yglyeptyloxy tin (isomers),
diby y@@i@&l OEE%‘??% qﬁ}i’g %S%)&Pp&@?—gmpg)met@gw tin (isomers),

di butyl -met hyl -octyl oxy tin (isoners), )
butul:ﬂ@rowl-@mqny A héisgmers), ( ibsityksliprppyl-propoxy tin  (isomers),
but yl - di et hyl -ethoxy tin (isoners),
butylidipropiil-dubgpy- diro p@somerisi, (bnﬁplmﬁpﬂ:)pyl-pentyloxy tin (isomers),
but yl - di et hyl -butoxy tin (isoners),

butbbldtplrepgnﬁehylbxﬁem Ydisofieris),n bhtﬁ@’mbfyl,—heptyloxy tin (isomers),
but yl - di et hyl -hexyl oxy tin (isoners

bulgllj?yro%)ll-@ch%qum Yiigomiedsh,n dlb&?ﬂBt"o‘bM -methoxy tin (isomers),

et iyl ~octyl oxy tin (i sofrers

dibgi:wg-ﬁcifﬁyl I%S{y "ﬁ]og?éﬁp{é Q(I ol S[?I')opylzéropoxy tin (isomers),
dibﬁh@—%ﬁ%yl&hﬂ%y &ﬁp%érﬁﬂ(%lﬁ@gﬁ c)pyl pentyloxy tin (isbmers),

dleyE %;Pyl ilpxﬁe{g @o@q?rtsb,n llg@glg;rrgpg/l -heptyloxy tin (isomers),
di butyl - et hyl - heptyloxy tin (isoners), _ _

dibyyhRr Ry OCctPYoct il oxfSamers)i sdrbwlyj-methoxy  tin  (isomers),
but yl - di propyl -nethoxy tin (isoners),

tribitytygthaiyp tio piysoreersdx fribiityl-propoxe tis) (isomers), tributyl-butoxy tin
but yl - di propyl - propoxy tin (isoners), 5

(isdroend); driputybpentyldxyx \tirt | (lsomersietdbutyl-hexyloxy tin (isomers),
butyl - di propyl - pentyl oxy tin (isoners),

truHQleéHep?l@igDpWtrrheXY(is@ﬁYer%%n (kfUPLSItyloxy  tin - (isomers),
but yl - di propyl - heptyl oxy tin (|soners¥

oct?HBMetﬁillpropy OQ?ny'g(y tt%r'rs]51 ((dcgﬁrﬂ?ﬁ'%ihyl ethoxy tin (isomers),

buty nmet h

octgl @“ﬁéﬁbyls{@gg{q a ngéfl’h{er}ﬁ)( %g&gﬁ%\?thyi-butoxy tin (isomers),
°°téda %‘wl %ﬁ%lp%gﬂfﬁémw(soﬁgmgyl -hepyloxy tin (isomers),

l tyl - propyl - hexyl oxy tin (isoner g

octy glme;;hyld?%ylpxy]emylmeqs,) no¢lykdimetgyl-octyloxy tin (isomers),
di butyl - propyl -octyl oxy tin (isoners),

octy imathyl-manviosy tini fispineosieradtyl-dimettydidecylexiotty isamers),
(isomers), tributyl-propoxy tin (isoners),

diotty!m&thyl-rbaﬁmxy ttinn (iSonserskr SJioctymethy-ethsgt Wroxgsdrhers),
(isomers), tributyl-hexyloxy tin (isomers),
dioctyl-methyl-propoxy tin (isomers), dioctyl-methyl-butoxy tin (isomers),
dioctyl-methyl-pentyloxy tin (isomers), dioctyl-methyl-hexyloxy tin (isomers),
dioctyl-methyl-heptyloxy tin (isomers), dioctyl-methyl-octyloxy tin (isomers),

octyl-diethyl-methoxy tin (isomers), octyl-diethyl-ethoxy tin (isomers),

octyi-diethyl-propoxy tin (isomers), octyl-diethyl-butoxy tin (isomers),

39



10

15

20

25

tributyl-heptyloxy tin (isoners),

tin (isoners), 15 octyl-di nethyl

(i somers), octyl-di et hyl

octyl -di met hyl - propoxy tin (isomers),

octyl -di nethyl -butoxy tin (isoners),

octyl -di net hyl -pentyloxy tin (isoners),

octyl - di met hyl - hexyl oxy tin (|sonersé
octyl-aigtyyl-minyoky | finedispmers),t ioctylidiethgk-gxyloxy tin

octyl -di met hyl -octyl oxy tin (isoners),
octyl-@l?étM*l =KEpIREbRY | tihonfsomers), nodtykdietiydpctyloxy  tin

octyl -di met hyl -decyl oxy tin (isonmers), 20
dioctfll é?tﬁ{nyrlnem%&gyl tiffet (ionfers)n @lcﬁjvﬂfétﬁy)lrethoxy tin

ioctyl -net hyl -ethoxy tin (|sone

. é@labu’toxy tin

oo 5L o BRI s
dioc:tglI %E{/lzgi;erﬂglpﬁ : t|peg(§/¥o(5§?lﬁél). &?ﬁgtggg@gﬁbxyloxy tin
diocyk SBYIISRORY| ot J3SRH) | th%vi%ﬁéic?ctwoxv tin

octyl -di et hyl -nmet hoxy tin (isoner
octyletiprpbysinethaxy- eimokigoreRs) i %%d@fopt‘sethoxy tin

octyl -di ethyl -propoxy tin (isoners),
octylatiprdpyBpetpoxl - it ofigomers)( i Qotybdgrppylfmltoxy tin

octyl -di ethyl -pentyloxy tin (isoners),
octylQfipspyPpentylodxyheiny (issmets)n ddtglediprapy)-hexyloxy tin

tributyl
-met hoxy tin

octyl -di ethyl -heptyloxy tin (isoners),
| - ti

cc QiR Sy (Bondih (Lapdpreiontany tr
dioc@'-@&{pﬁ m:e:tﬁ% y S{r"go?éc’hﬁﬁp( e ngﬁﬁnopyl-ethoxy tin
leCfa’ OCtpigqi- Btgri? ;%B&V?f,)( ! %If%rog§l—butoxy
s o kL e s

di octyl - et oct yl oxy t|n (isome
dwc%pwpv:hﬁg%iq»y st Hisgmersh @%Céﬂaqrgg:yl-octyloxy tin

octyl -di propyl -ethoxy tin (isoners),

octybdibytyl-dagthopy | -tior offisemarsh (o@tuhdlbggyl—ethoxy tin
octyl -di propyl -butoxy tin (isonmers),

octyPaibyityl-prapexyy | tipen(igboveysy, | no¢tybdxbety$—butoxy tin
octyl -di propyl - hexyl oxy tin (isoners), 10

octyPSFbWtyi%eﬂEﬂM e pPiisbmers) | pctyl-iibayishexyloxy tin

octyl’-di propyl -octyloxy tin (isonmers),
octyg-%jfgﬁ%flhegﬁgg% i ho)i(%;&Y?c%rES‘ ! I(dé%ﬂrﬂibétbl-octyloxy tin
dioc 'I%g&%m%}xgagil _ﬁ?g}%éﬂsy Es@qntgﬁ ts?ﬂyl—ethoxy tin
oct yl )

diocy S BPORY | R eeRs §,;”g§:§§$§f@-’)omoxy tin

dioctyl-butyl-pentyloxy tin (isomers), dioctyl-butyl-hexyloxy tin

dioctyl-butyl-heptyloxy tin (isomers), dioctyl-butyl-octyloxy tin

-ethoxy tin (isoners),

-octyl oxy

(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),
(isomers),

(isomers),

trioctyl-methoxy tin (isomers), trioctyl-ethoxy tin (isomers), trioctyl-propoxy tin

(isomers), trioctyl-butoxy tin (isomers), trioctyl-pentyloxy tin

(isomers),

trioctyl-hexyloxy tin (isomers), trioctyl-heptyloxy tin (isomers), rioctyl-octyloxy
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di octyl - propyl - heptyloxy tin (isoners),
di octyl -propyl -octyloxy tin (isoners), 15
octyl -di butyl -net hoxy tin (isonmers),
octyl -di butyl -ethoxy tin (isoners),
octyl -di butyl -propoxy tin (isoners),
octyl -di butyl -butoxy tin (isoners),
octyl -di butyl - ent ony t|n (i soners .
tin dispiners) @ut%e_ﬁ @uyy +acy o(xysgrhet;go}'l as trimethyl-acetoxy tin,
octyl -di butyl - heptyloxy tin (isoners), )
trimethyhprdpionylpixy octiry | gispmeirs), Utﬁd‘ﬁtmdabutyryioxy tin (isomers),
di octyl -butyl -net hoxy tin (isonmers),
trlrr@tIQﬂI\bdlerZMb(y' - gihhoxigohiens)( i strimsthyl- laBfbyloxy tin  (isomers),
di octyl - butyl - propoxy tin (isoners),
butgl' &Fﬁét’hyl +X)Pﬁﬁ Q?ébn"téré‘) (Husaramelhyl-propionyloxy tin (isomers),
i octyl™-but pentyloxy tin (isomers),

butgf ﬁ{éf#yl%iﬂyl%xt%{ O Bmiel€) Gﬁﬁg%ﬂhyl-valeryloxy tin (isomers),

IYoxy ti‘h oner s

outybAGagn-ineiy Hnntiobefhs cs?&“?'iﬁé&nv' PORIRY N, figpmers).
SOner s trio - i
dlbvryl-aatpyl)mepwfq% Bnopfsbaiersh . | SBEDH %HWP%W'?’?V tin
(i somers), |octyl hexyl oxy tin (é g%
(isametsis SiEUhFoGtukyaIeRIoND! B HBPRers) i eyt T ipgyion tn
tin (isonmers) or the like; trialkyl-acyloxy tin su
(is@mets); rttylydietnybaostpxyi Hn (lscvma@t)mnutqdrdjgthyhprqmnxlw tin
(isoners), trinmethyl-butyryloxy tin (isoners),
(isbrher®! MyttyMdibthyy-batyyylbin {in sGsemeis), butyl—dlethyl-vaieryloxy tin
trimethyl-lauroyloxy tin (isoners),
(.s@MbVé) dlbﬁglllwéthﬂqat@wow ntifi oRTeR}), dibutyl-ethyl-actoxy tin
but yI'- di meét hyl - propi onyl oxy tin (isoners), 5

(ISQMEV% gﬁﬁ[ﬁ%l #\ypwgﬂm fih |§dn§él§?r§butyl-ethyl butyryloxy tin

oxy tin (1soners),

(|scar¥| ﬁs{) éﬁg{ﬁékhy}é‘ e?ilb%??’trl]ﬁ (p%%rné@g;a’rcﬁ%utyl ~ethyl-lauroyloxy tin
A SR AR el oo

di butyl - met hyl -val eryl oxy ti 0
(isamos |G HPIGRY RbBHIBR, U RSOEnBRlY-dipropyl-valeryloxy tin
butyl -di et hyl -acetoxy tin (isoners),
(isboneys), dbietyhdliorepydpawaylosyytin fisareds)s sHieytyl-propyl-acetoxy tin
butyl -di et hyl -butyryloxy tin (isoners),
(isbtreys), diibttyl-bropi-propionyloxy rtin ((ISQD‘mE$)$)dIbUty| propyl-butyryloxy
but yl -di et hyl -1 auroyl oxy tin (isoners),
tlnd(lgb’rhéis)eHl’bdtyIE]ﬂ'bpyIWéleny!m@l o Niwosers), dibutyl-propyl-lauroyloxy
|buty “ethyl - propionyloxy tin (isoners),

tind d %ﬂﬁ& s) efr{?\ﬁ}tyl@ﬁeﬂ)&y‘ fPﬁFXlsbh'iérs)( 'tﬁl&ﬂ@f—?ﬂoplonyloxy tin (isomers),

val eryl oxy tin (1 soner

trigﬂtgﬂﬁéﬁk{rﬁéﬂy L~ hRur oNd ! N tributyl-valeryloxy  tin  (isomers),
tributyllauroyloxy tin  (isomers), octyl-dimethyl-acetoxy tin (isomers),
octyl-dimethyl-propionyloxy  tin  (isomers), octyl-dimethyl-butyryloxy  tin
(isomers), octyl-dimethyl-valeryloxy tin (isomers), octyl-dimethyl-laurcyloxy tin
(isomers), dioctyl-methyl-acetoxy tin (isomers), dioctyl-methyl-propionyloxy tin

(isomers), dioctyl-methyl-butyryloxy tin (isomers), dioctyl-methyl-valeryloxy tin
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(i somers), butyl-dipropyl-acetoxy tin (isoners),

but yl - di propyl - propi onyl oxy tin 15 (isoners),

but yl - di propyl -butyryloxy tin (isonmers),

butyl -di propyl -val eryloxy tin (isoners),

but yl - di propyl -l auroyl oxy tin (isoners),

di butyl - propyl -acetoxy tin (isoners),

di butyl - propyl - propi onyl oxy tin (isoners), .
(isomEiut dibcyl-aiathyatnoyioxgx Yin (isonferspmect)-diethyl-acetoxy  tin

di butyl - propyl -val eryl oxy tin (isoners),
i tu SRV X§in (iddindris§ 0BEtyBiethyl-butyryloxy tin
(|somtg tsfibtlﬁéw-%%gylogi?ﬁﬁrﬁ}{:‘(x?sg?req s), t?i gﬁt{yyl - pryopi o)g?;l oxy

sompif, PSR BRIBAT B | by ethaend eyt tn
(isomtgrﬁl)g Félﬁ}:%{%ﬂ&?—%h%@giyﬂt Iﬁi'ﬁ&%\%ﬁ%ﬁ%?igﬂyl-ethyl-propionyloxy tin
(isomete)y | AQEHEEH-BOTYION k) LSSl ofiGEy) ethyl-valeryloxy tn

octyl -di met hyl -val eryloxy tin (isoners), .
(isomecs)y| ditictidtchiyyl=laagyoxy otip t(pqq:me(r%orqg:,tgg)qmropyl—acetoxy tin
di octyl -net hyl -acetoxy tin (isoners), _
(isomdirs); bytyl-aigdrbpyl-mopivinyloxy diny(Isdmerss, qatglodiprapy]-butyryloxy tin
di octyl -net hyl -butyryl oxy tin (isoners), _
(isonflir S todtyIn@brugyl-valesyigkyxin (isomers), ([dchdwiipropyl-lauroyloxy tin
di octyl -nethyl -1lauroyloxy tin (isoners),
i | qiglkl- i6dtyl-propyl-propionyloxy ti
GronitY O PASEROXY i Soofroytady popysroronos i
(|sorrge§'%| a'g.b@'%"[‘m@%ﬁ'é{’i‘}’g%'fﬁ ;(lﬁo?-lﬁég)?mrﬂjéft’%-propyl valeryloxy tin
(isongé:rtagltc@j&tﬁ{-ﬁ{ﬁp}%@@{r@jwIﬁﬂt(h%%ér{éf:gfl’B{:@P-acetoxy tin (isomers),

rioctyl-SEanOR) | - Bty FSPORN i nITHDURREYEY)  tin  somers)
di octyl -et hyl -val eryl oxy tin qi soners), .. .
trioctyl-valepyloxyt HgI(isomars)y LGy AR QU @YD gppludmg isomers) or the
octyl -di propyl -acetoxy tin (isoners), _ i
like: carid;| tricilgyl dpalideptio psuniy lasxtrineéthylchinserelin) trimethyibromo  tin,
octyl -di propyl -butyryloxy tin (isoners),
butyP§imethychioeP Yih; batlybdiyneirylchiono ([ih;(tﬂﬂ!l&f’,é), dibutyl-methylchloro
octyl -di propyl -l auroyloxy tin (isoners),
tin giﬁbeﬁ]w%): prdﬂﬂ)t}/l'-mﬁﬂ{yﬂb%rﬂd ntihi RGRIeES), butyl-diethylchioro tin
1octyl-propyl -propionyloxy tin 10 (isoners),
isorfbRg! ! r irg), (& Ies®ylchloro tin (isomers),
(sofb35L oA o) 30t apitlynioro i somers)
. dioctyl -propyl.-| aurQyl oxy tj ' r . :
d'buﬁyﬂie&%wo—p@%et Lle ﬁ?ﬁ*ﬁ?@OmPg%ﬁﬁ)ﬁm%iﬂq pr%?)i 0 I)S/?'g)%rls)'
tin (isoners), .trigctyl-butyryl.o ti | S0 S) 4
buty{-girsery Prame er Y7 ox{jsqrﬁcﬁrs?i s ‘H"!ﬁgf‘{pﬁ’ P:g'ic%r I nﬁ Igur H5PBers)
tin (including isomers) or the o , .
dibutyl-propylbromo tin (isomers), tributylchloro tin (isomers), tributylbromo tin

(isomers), octyl-dimethylchloro tin (isomers), octyl-dimethylbromo tin (isomers),
dioctyl-methylchloro  tin  (isomers), dioctyl-methylbromo  tin  (isomers),
octyl-diethylchloro  tin  (isomers),  octyl-diethylbromo tin  (isomers),
dioctyl-ethylchloro  tin  (isomers),  dioctyl-ethylbromo tin  (isomers),

octyl-dipropyichloro  tin  (isomers),  octyl-dipropylbromo tin  (isomers),
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l'ike; and, trialkyl halide tin such as trinethylchloro
tin, trimethylbrono tin, 15 butyl-di nethylchloro tin,
but yl -di met hyl chloro tin (isoners),
di butyl -nmethyl chloro tin (isoners),
di butyl -nmet hyl bronmo tin (isoners), butyl-diethylchloro
tin (isoners), butyl-diethylbrono tin (isoners),
di butyl -ethyl chloro tin (isonmers), dibutyl-ethyibrono
dioctyhprdpytonigre) | tinut jisomeps)opydiertyePeRYIIOMTSs o Y 5 )(Isomers),
but yl - di propyl bronmo tin (isoners),
triodiytoilorb-tier (spmers), drioctylomofosimgsamers or the like.
di butyl - propyl bromo tin (isonmers), tributylchloro tin
(i poMBHEitiont rtobutng! biriiwyi t itih  Coepoend) represented by the
octyl -di nmethyl chloro tin (isoners?,

abcg%%enﬂ{aﬁ Rrjlrrgﬂ?g?ﬂ It éd(\lﬁﬁéi‘?érﬁé having a high boiling point (for

cty otin somers),
di oct yEadpet PN : o ; i

exinf) 25 Ry Pichfed B ool B a kb fBpuifiable sirugture are jncluded in

thegtgi%]ﬁq(lbgfegf @%ﬁrgﬂbgﬁ%ﬁyf@g%&i} ls, ! gghl:lq ti! SABSEnts having

thegrgfgzﬁlmgﬂ.% gg% ‘gﬁ%?ﬁgéﬁ%@ I Sg&peétﬁ}é cap be characterized by the
di octyl - propyl chI_orqgti n (isoners),

chefigel y$hifir thgrepf dno ' Eon-NME nepestium.; r  Namgly hebrlgash (pne
(isonmers), trioctylbronmo tin (isomers) or the like. In

deactiliatéadfortroot the dialkyl tiry catalyst ¢ ap cuganicdisr ezrapewed baving a
the above-nentioned fornula (23), tin conponents

tin RfothNBatdérhehstegtek isnehdrical skifiat frdm e320rtD €1@306 based on
hi gher at 50 Pa) and unidentifiable structure are

' i ipgatiednd irch Rdxvydirbrofdrm isblution.
tett:dz;‘?%t]“ggﬁﬁ V@?J%E%Pig?%gn%neﬁ?smﬂglirﬁg thg hi gh broi Isi r:'lg|

' ugbganitdd r et R8talyst are trialkyl tin
in Bt . BhAceled 6t T HE' Hichofi A Bdtoiyst, are trialky
119Sn-.N sSpectrum. , [ ;
coFpRHIGE (e HIAyin ¢ Saesnds isBE heldif, 87 by Kphac tin
conmpound having a 1 in atom that denpnstrates. .
compERnERIn Wi tege Akyhatbspt 415 bing 15 TRe Bhifmard said alky
tetramet hyl tin when a,nalfyzed by 119Sn- Nl\/lﬁ [ 8 arggea\%. .
greupsoarss akyh greups osiginating T dhe Wialky tiryealalyst) Angyorganic tin
forms of the dialkyl tin catalyst are trialkyl tin
compmpods dontaihingt aitel ktdm that demposinatesua ehepueaishift at from
refer to organic tin e _
—220 to -610 ppm based on tetramethy! tin when analyzed by "“Sn-NMR in a
heavy chloroform solution.
The dialky! tin catalyst represented by formula (7) and / or formula (8) has
a tin atom that demonstrates a chemical shift at from 200 to -200 ppm based
on tetramethyl tin when analyzed by "®Sn-NMR in a heavy chioroform solution,
and as a result of the dialky! tin catalyst being deactivated by denaturation, a
tin component is detected that has the tin atom demonstrating a chemical shift

within the above-mentioned range. Since the composition of deactivated

forms has a plurality of signals within said range of from -220 to -610 ppm in
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conmpounds in which three al kyl groups are bound to the
tin atom and said al kyl 15 groups are al kyl groups
originating fromthe dialkyl tin catalyst) and organic
tin conmpounds containing a tin atomthat denonstrates
a chemcal shift at from -220 to -610 ppm based on
tetranmethyl tin when analyzed by 119Sn-NMR in a heavy
chl.orof orm sol ut.i on. Th ial kyl ti.n catal yst .
nearly Jke8e, BR Y s Riond eI i Sxide P E oalivirggicony
.20 a tin atomthat denonstrates a chem cal shift at
tin represanted by Joipl (hapdd & fosRulad2ehRitia$o piheraieistures
anal yzed by 119Sn-NMR i n a heavy chl orof orm sol uti on,
are prasumsddorks gpntaisted imethgi edmposition of desiclivateddiorys in the
deactivated by denaturation, a tin conmponent is
majorit efctasest h#towsver,t dihaugh theamonpositicst obtieadivated forms is
chem cal shift wthin the above-nentioned range.

compuisegicoft EEMBOURES haling & irtRAsimiratee strdStufe iThi§ dgariher, it
plurality of signals within said range of from-220 to

was %@'k@g% gdlﬂpd"tﬁaf‘ﬂ"@ hse &f ﬂhe&ﬁ%@n%%so gf)f(hﬁé‘rlte}éiegf‘gmbodiments

oxy tin oxide a oxy tin

nese f a d r 2 - hut
enablg 8 Ricbctin B e "alsfidn 1 oimBbunid BBt Sepuit o
the copposition .of deactivated forns in the majority
Com%f’t‘%g e FFWS\%ER}HPYQ clrhough t he conposition of
deactivated fornms is 5 conposed of conpounds having an
RIS FDOYEr 118 SRaP SUMELTRR 9% dRb daactyeied forme of
surprisingly found that the use of the process of the
the digligd dim caialysticeniaining thedtin atornn Isbagacterirad iy coemias shift in
di al kyl tin conpound, thereby leading to conpletion
"9SreNMP @reueskaar. | Gvethiei ather Aandesioce Hedlkgbtivepntpoeinds are
detailed structures of the deactivated fornms of 10

contdiféd dinathey ldebictivated afoyds 9 ndralidusly HBScrided, afndAbalkyl tin
characterized by chem cal shift in 119Sn-NWR are

compBUHdRarfor @xdnhfle O1cBAT bB2Askurfieéd B bei 8brtalngd Bs shown in

compounds are " contained in the deactivated forms as
orm A4 55 RES (7P 2t SETGH W e
Herein, monoalkyl tin compounds are organic tin compounds in which one alkyl
group originating from the dialkyl tin catalyst is bound to a single tin atom.
Examples of monoalkyl tin compounds include monoalkylalkoxy tin oxides
such as methyl-methoxy tin oxide, methyl-ethoxy tin oxide, methyl-propoxy tin
oxide (isomers), methyl-butoxy tin oxide (isomers), methyl-pentyloxy tin oxide
(isomers), methyl-hexyloxy tin oxide (isomers), methyl-heptyloxy tin oxide
(isomers), methyl-octyloxy tin oxide (isomers), butyl-methoxy tin oxide
(isomers), butyl-ethoxy tin oxide (isomers), butyl-propoxy tin oxide (isomers),
butyl-butoxy tin oxide (isomers), butyl-pentyloxy tin oxide (isomers),
butyl-hexyloxy tin oxide (isomers), butyl-heptyloxy tin oxide (isomers),

butyl-octyloxy tin oxide (isomers), octyl-methoxy tin oxide (isomers),
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formula (21) and / or formula (22) in consideration of

al kyl group bal ance. 15 Herein, nonoal kyl tin

conmpounds are organic tin conmpounds in which one al kyl

group originating fromthe dialkyl tin catalyst is

bound to a single tin atom Exanples of nonoal kyl tin

conpounds i ncl ude nonoal kyl al koxy tin oxides such as

met hyl - met hoxy tin oxide, methyl-ethoxy tin oxide
octyesthky tinapise (isemersdxpekyl-prapse tie) oxide (Ispmens) o<lyl-butpxy

oxi de (isoners), nethyl-pentyloxy tin oxide 20 ‘
tin (Jkisier(iayaﬂ)ersnmdhwrpdmw;zkptdy cxide Gsorders); satykheyyloxy tin oxide

nmet hyl - heptyl oxy tin oxide (isonmers), methyl-octyl oxy
tsdmérﬁxéﬁfl-lﬁépﬂﬂﬁﬁy $ih,oxide ybometd)oastyl-octyloxy die oxide (isomers)

i soners butyl -ethoxy tin oxide (isoners),

or P! 1iREOPPdH |Kyl-%|[é&<w %ﬁ”eéédh AUt WetRHItAMetAdsy  tin,

oxi de (T'soners butyl - pentyl oxy tin OX|Fe (i somers),
e MG B8 i Eaﬂ‘@%%B‘vki"“ﬁLt’ySf’s%‘@{. Bty

(|s<§;g§§%r)rfrgfsehg&l&rlp¥ﬂtyg% ((Iléddﬁ%r%i.) %%gi\fléﬁﬂ%yl%)g §iﬁ4 isomers),

oxi de (isomers), | - but oxy oxide (is ne ]
m%l&'gilrl SREMIONY oxint i n{ 5(. SB}?Q?Q')"'O‘HXW &?ﬂmefs)
tin oxide (isoners), oct | - heptyloxy tin OXI
bulyl-trimethoxy tioctisomers)y babyl-triathoxx aéiwﬁhr@tyi-taprqn%y tin
l'i ke; rnonoal kyl -trial koxy tin such as
(isomiefs)| - bufyidriduleogy t tin, (Bomerky| -hutyldtipestylaxyn,tin - (isomers),
met hyl -tri propoxy tin (isonmers), nethyl-tributoxy tin

bufyl-sreesdy oy tiretibyinets)i patiitileptyloky tini Gsoreers), butyl-trioctyloxy
methyl -trihexyloxy tin (isonmers), nethyl-triheptyloxy

tint Klﬁorhbﬁéi)ﬁeé&%»tnﬂ’%tﬁdi y Lin Oﬁéc}fh@r)égutddﬁyl(thémyshn (isomers),

butyl -tri met oxytln i soners tyl-triethoxy tin

- (i ) - tyloxy tin
ool FFERS, (1 JiRoners). RIcB O i (SRS acty L trpenlo 6
. (i.soner but vl | v tin i
i é%wgémm U’ RRBHIREY) b ATAERL: i ofsomers)

(i somers), oct r 0X i somers), .

OCB’HrWQtY'PMét“Ho(J@PW‘F 0y §b§§f’<§) "¥°r&?¥ -aP¥H°5¥3 Ryidp; §ich as

(isomers), octyl-trlbutox%tln (i somer }
medbylyacatenpertiny| oxgoa.i nmethyecrrepenylaxyt yfitt r pKigey| figgmers),

tin (isomers), octyl-triheptyloxy tin (isoners),
methyl-butyryloxy tin oxide (isomers), methyl-valeryl tin oxide (isomers),
methyl-lauroyloxy  tin  oxide (isomers), butyl-acetoxy tin  oxide,
butyl-propionyloxy tin oxide (isomers), butyl-butyryloxy tin oxide (isomers),
butyl-valeryloxy tin oxide (isomers), butyl-lauroyloxy tin oxide (isomers),
octyl-acetoxy tin oxide (isomers), octyl-propionyloxy tin oxide (isomers),
octyl-butyryloxy tin oxide (isomers), octyl-valeryloxy tin oxide (isomers),
octyl-lauroyloxy tin oxide (isomers) or the like; monoalkyl-triacyloxy tin such as
methyi-triacetoxy tin, methyl-tripropionyloxy tin (isomers), methyl-tributyryloxy

tin (isomers), methyl-trivaleryloxy tin (isomers), methyl-trilauroyloxy tin

(isomers), butyl-triacetoxy tin (isomers), butyl-tripropionyloxy tin (isomers),
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octyl-trioctyloxy tin (isomers) or the like;
nmonoal kyl -acyl oxy tin oxide such as 15 nethyl - acet oxy
tin oxide, nethyl-propionyloxy tin oxide (isoners),
met hyl - butyryl oxy tin oxide (isoners), nethyl-valeryl
tin oxide (isomers), nethyl-lauroyloxy tin oxide
(i-soners), butyl-acetoxy tin oxide,

ool TS el B 0 (s

tyl -val eryl oxy tin oxide (isonmers), butyl-Iauroyl oxy
bUtY'tt”iﬁUEQWQP@’ (i d6her disomEgShct yPctbtas@lionyi n” &ki de (isomers),
(i somers), octyl-propionyloxy tin oxide (isoners),
octyl-driprpp qnyyl diy tisorogisge (ocipirtsbulyryloxy vl tinal éispmarg),
tin oxide (isomers), octyl-lauroyloxy tin oxide
octyHriealemtoxy ta (isdreets)kectyhhitarblpky tini (somersy ot the Bkeshand,
as methyl-triacetoxy tin, nethyl-tripropionyloxy tin

monddlRA RdliEk, tinRixibds sdidHp @l*syrhkéil'@/mhlorbl fin Gxfdeahehylbromo tin
met’hyl -trivaleryloxy tin (isoners),

omd%‘ehnwcﬂléﬂd ol Q}klidéxyb%!yibraﬁxo( 'tﬁP"Eﬁ(‘ic}fﬁ octylchloro tin oxide,

triacetoxy tin (rsoners) trlproplonyloxy

octyl%r'o{ﬂufhﬁ%% S&rthfei‘?«ebmy' tributyryloxy tin (isoners),

trivalerylroxy tin (isomers),

-trilauroylo oners
W UGS he) SttvBie R, w)ym@aif% ftsgan be
octyl-tributyryl ox t|n (i somers
easulbdqr9sumraﬂvtﬁ>| @¢9P'o§§/ru'ﬁmrf%( |°§'<tﬁfe§"@}‘ theceyamplas listedyalaye.
tin (isomers) or the like; and, 5 nonoal kyl halide tin
Moreox et eeorspounds may [ajsa thieo farmeich wathi @eunitgn hyhisho two talkyl
oxi de, butylchloro tin oxide, butylbrono tin oxide,
groups: tige bblnd do tinraraka dmijt inoetivh @ndntegralmurbeeobalkiyhgroups
i ke. The structures of the deactivated fornms of the

othertihahkWo diebaicia/h (Gadrtivatedeml dors@sarehitsp a8 dPRisult
structures other than the exanples |isted above. 10

of fo@ﬁnh?oé(%fanrﬁﬁkﬁﬁe%%%bﬂﬁé aTﬁgoun Lﬁ’é§"%ﬁ' Lgnéd LH@aTctd/éled

groups are tO tl a unit
o 8] I A B Rl PR o

are shfhurdteif ot Séﬁfﬂ}'t&fﬁaﬂf?%&@- N il flnoxgae, backbone.

Rs'—‘Sn‘X R3—Sn—O—Sn—R3
IT R
|
‘fsln—oﬁ* x—s‘n——-x
X X
¥ o) ¥ o
R—Sn~ \Sln-—R R—Sn~ Sn-R,
X X X
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forms and / or deactivated fornms containing
deactivated form conponent units 15 are shown bel ow
together with the above-nenti oned exanpl es: R3-Sn- X
R3-Sn-O-Sn-R3 R R SIN-O X-SIn-X 20 X X X X X
1,101"1 1 "Ol--l R-SIn SIn-RRSIn Sn-R3 X X X 25 46

RXR 10'I 0 RSIri SIn-RRSIri ~Sn-R3 X X X
(wherein, R Rd X ar) groups originatiRg fromthe

di al kyl tin c t Ris 5 selectederg;g\

R3, R4 s sel ecigpd. 3
and X4)ﬁ_fﬁ§ orrpo i of deacha forn§i%‘R>§<h
di al kyl tlnctalyst as referred to in the present
enbodi ments Kfers tX a conposition cantaining the
af orenenti oned deactivated forns. Nanely, this nmay a

(wherginurfe astd Xhereligsouwgs ofiginating dzeral et dalkyl dieacatalyst.eR is
forms of said dialkyl tin catalyst, or a corrp03|t| on
selecedrran R}, ®f| Rt R& ReandiRPatad X i sslecled faordi X', of, XPtan
may al so be a conponent in which a deactivated form
x%(namely an organic tin conpound originating fromthe
di al kyl tin catalyst in which the nunber of alkyl

9" PHBS composition of deactivated forms of the dialkyl tin catalyst as
referred to in the present embodiments refers to a composition containing the
aforementioned deactivated forms. Namely, this may a mixture of the dialky!
tin catalyst and deactivated forms of said dialkyl tin catalyst, or a composition
comprising only the deactivated forms. In addition, it may also be a
component in which a deactivated form (nafnely an organic tin compound
originating from the diélkyl tin catalyst in which the number of alkyl groups
bound to a single tin atom differs from that of the dialkyl tin catalyst) and a
component in which the number of alkyl groups bound to a single tin atom is
two are covalently bonded as previously described. A composition of
deactivated forms able to be preferably used in the present embodimentsl
refers to a composition of deactivated forms having a content as mol% of
deactivated forms in which the number of alkyl groups bound to the tin atom of
an alkyl tin compound is a number other than two of 10 mol% or more,
preferably 30 mol% or more and more preferably 56 mol% or more based on
the total number of moles of tin atoms of alkyl tin compounds contained in a
composition of deactivated forms of the dialkyl tin catalyst, and said
deactivated forms are accumulated and / or concentrated.

Although the dialkyl tin catalyst, tetraalkyl tin, tin oxide (SnO;) and the
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bound to a single tin atomdiffers fromthat of the
di al kyl tin catalyst) and a 15 conponent in which the
nunber of al kyl groups bound to a single tin atomis
two are coval ently bonded as previously described. A
conposition of deactivated forns able to be :
preferably used in the present enbodinents refers to
a conposition of deactivated fornms having a content as
like niEyl Be ebntaieasin thet camposition of deadtikated éormsntfethectialkyl tin
al’kyl groups bound to the tin atomof 20 an al kyl tin
catalféﬂ%&%ihi oh MERkeEeOthwde tbmpolinds ahay berebbtaimed to a
no

re, preterably 30 nol % or nore and nore preferably

degrr?se?trﬂ?ag'd%‘égrno@%ﬁt?i’i‘ﬁ?ﬁu%rt bhethbaéntip@fiorof nol es of

t'ons "0 I'n"conpounds contained in a
t ~t.L.vak ' ' :
IR ean, B AL BRI iR S L OF doatyllont idction
o o ioebH 0 A B e 018 BSabA i

i ke may be contained in the conposition of ..
the trimlkylttiny Go@RorpdsEaNst 219RMRRUNLGPNBINNG E3MRPYAads containing
dependi ng on the case, these conpounds nmay be
the tincatbmi thatidemoastrategraehemial gbifat fvm v22 é?t $10Rpm based
purport of the present invention. In addition, an )
on telldmdthy il wheh kinalyzedisaliSreNMR i A heaviahldopfarm smution,
reaction 5 to be described |ater can also be carried

is se@HFaté‘é Frideh 8 coRTAYRRIdH emdestilaledifogns bha dialkyll thytatalyst.
onpounds, and a conpound cont ai ni ng conpounds

gﬁﬂleé%{'t Bﬁe Héﬂ}:ﬁz e QBY e ARAMASSH adepraratici) eaxieddtion

rom - to -610 ppm based on tetranethyl
tin wh d . ' .
sopdtiflet 85 POREI s AHarbIT B Ll abertiucl i bt
ine S5ApbS B0 St iR e S B A BoHE aHE, ime Lotositon
contaiegg SPTBRLDER QBIRISES e I AeTdHel SPTEERIAY AherTiea
conmposition containing the trial kyl tin_conpounds and
shiftt tefronmE220 té o610 qepim Arasesyob defreneday cimivien Agalysed by

tin atomthat denonstrates a chemi cal . ‘
19gn-NMR in a heavy chloroform solution from the compasition of deactivated

forms of the dialkyl tin catalyst, and distillation separation is used particularly

preferably.

<Composition of Deactivated Forms of Dialkyl Tin Catalyst>

A composition of deactivated forms of the dialkyl tin catalyst obtained
during the process for producing carbonic acid ester using the dialkyl tin
catalyst, and particularly a composition containing deactivated forms of the
dialkyl tin alkoxide catalyst obtained in during the process for producing
carbonic acid ester by the reaction between the dialkyl tin alkoxide catalyst and

carbon dioxide, can be used for the composition of deactivated forms of a
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shift at from-220 to -610 ppm based on tetranethyl

tin when anal yzed by 15 119Sn-NMR i n a heavy

chl orof orm sol ution fromthe conposition of

deactivated fornms of the dialkyl tin catalyst, and

distillation separation is used particularly

preferably. <Conposition of Deactivated Forns of
e . i L o i .
dnagﬂ r rtTu]Shy%?tEItyﬁt teta 'i‘;’/‘f’g rraséhtCampeainerts. f—leﬂﬁ@, ﬁé’n gla?ﬁ&é tin

e di al tin catal yst obtained u

e e T L B R R
B T A e e

produci ng carbonic acid ester by the reaction between
fromat \gst Rpe type of cREwPHAd cﬁ%ﬁ@%%"% thegrup gensisting of the
di oxi de, can be used for the conposition of
diatkyh &ini compauricrapsesdntad byghei abiovgtmentionsast fonywia (Beand the
in the present enbodi nents. Herein, the dialkyl tin
tetedaiiop | distaraioxapet coafpoundt sepleseptesli musthe dibeveirentioned
di al kyl -di al koxy tin and / or tetraal kyl di al koxy
forhiutd EBNRKern XAnthdXe befarhiula 17 can onghd X* s ésimula (8) are
selected fromat |east one type of conpound sel ected

alkggg‘p”%td“nv.@sgr OfiRe %ﬂgg?@?%@éte%hﬁn%ﬁéﬁkl@”oft '%ngr process for

repr esent e above-nent| oned
prC(CFl)F()}i

re r@ga'lbgﬁicbéﬁ{l %gf%'r‘ﬁ;ﬂhighférﬁ%ggégne conpound

ente € above- nmen formul a (8)
X3 . a

wher el n, X1. X2 .of fornul 7) an ad X4, of .. .
F o ek dnt &SR e aBlkoplegiainet s RBiaciid Bl Gfodh dioxice at
i ndicates an exanple of the process for  producin

a HolohiAMmetrisciaioast drto; 2O hasechan o dialsyilib Jialkexgd catalyst
dialkyl tin dialkoxide catalyst is contacted with

withir 8 gmesswiriraegearof frgnk nermoal piessuriector 200 MR tolfare g@arbon
based on the dialkyl tin dial koxide catalyst wthin a

digxides sdditiondioge off ther diakyb timatiafkoxiieucatatyst. 2 09ekiPdhe carbon
forma carbon dioxide addition formof the dial kyl

didxide ddalitiorx ifelen asft tHey HalkPletit , dibikoxiier bamlysti iexbatsjiected to
addition formof the dialkyl tin dial koxide catalyst
thdrfna? HEcBFiRRBItioh within a temperature range of from 20 to 300°C and
time range of from 10 minutes to 500 hours to obtain a mixture containing
carbonic acid ester, dialkyl tin alkoxide catalyst and deactivated forms of the
dialkyl tin alkoxide catalyst. In the present embodiments, this mixture of
carbonic acid ester, dialky! tin alkoxide catalyst and deactivated forms of the
dialky! tin alkoxide catalyst may be used as a composition of deactivated forms
of the dialkyl tin catalyst. In addition, a mixture containing carbonic acid ester,
dialkylltin alkoxide catalyst and deactivated forms of the dialkyl tin alkoxide
catalyst, obtained by removing all or a portion of the carbonic acid ester from

said mixture by a method such as filtration, solvent extraction, distillation or

membrane separation, can also be used as the composition of deactivated

49




10

15

20

25

15 thermal deconposition within a tenperature range of
from20 to 300C and tine range of from 10 mnutes to
500 hours to obtain a m xture containing carbonic
acid ester, dialkyl tin al koxi de catal yst and
deactivated fornms of the dialkyl tin alkoxide
catalyst. In the present enbodinents, this m xture of
carbonic acid ester, dialkyl tin al koxide catalyst and
formsdsfabeidiakg@dir catatysbf t he 20 di al kyl tin al koxi de
catal yst may be used as a conposition of deactivated
\sreBverf thehpoftictl iksmairiing cfatlairgt redovesyl dift then dialkyl tin
m xture containing carbonic acid ester, dialkyl tin

dialk@i&&ﬁ{ﬁ;%ﬁéﬁﬂ% ANguFE 2ot aﬁﬁhgddfan@mnoaiatmida abiayst
I'n al koxi de catalyst, obtained by renoving all or a
0ord | ) oni. . h L s
prodi3d b te e G R LR, S5pl AR5 AR £f Heskiidted
distillation or 2 r.ane ratlon .
forms, B has SIS BB ort B g Bed AP BPri8Ss gpfbrifucing
the dialkyl tin catal yst. Mreqgver, the rtion
carbariaeAGH (RFRTORY JRPRY G dae ARV, Hkoxifg RS And carbon
di al koxi de catal yst fromthe m xture containing
dioxide @iskgrieviouslyddisrlossd dy thet laveators of Hr PERFER INAtIONH§ee
carbonic acid ester with the conposition of
Interoatiortsl VRGEEafioh oNos WO 2087097138%) aam alsat ey used for the
obt ai ned during the process for producing carbonic

comptsHitibre Tf ededntivatas fomes tdfethai didkwll tir catdlystxindéhe present
catal yst and carbon di oxide as previously disclosed

b&YinidMes. i nventors of the present invention (see

em ﬁt ernational Publication No. WO 2007/097388) can al so
be used for the conposition of deactivated forns of
the dialkyl tin catalyst in the present 10

dj t Al kvl. Gr i stributi R ti Th
CIRRS| Rl R QUBABREL =L b on Feacton e
o S S Sl o153 5 S50 Boutr

present enbodinments is a
reaction in the present embodiments.

The alky! group redistribution reaction in the present embodiments is a
reaction in which two or more types of different organic tin compounds, in
which the number of alkyl groups bound to a single tin atom is two or more, are
reacted to average the number of alkyl groups bound to a single tin atom, and
said alkyl redistribution reaction is an equilibrium reaction. Although the
details of the reaction mechanism are unclear, it is presumed as a result of an
organic tin compound having three alkyl groups bound to a single tin atom
reacting with an organic tin compound in which one alkyl group is bound to a
single tin atom, organic tin compounds are formed in which the number of alkyl

groups bound to a single tin atom is two as in the following formuta (24):
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reaction in which two or nore types of different
organic tin conpounds, in which the nunber of alkyl
groups bound to a single tin atomis two or nore, are
reacted to average the nunber of al kyl groups bound to
a single tin atom and said alkyl redistribution
reaction is an equilibriumreaction. Although the 20
details of the reaction mechanismare unclear, it is
presuned s a resylt ofy an organic Lin c ound
hav?ﬁ@g{ﬁree,alk??\gkéhps bound,t o, a SkﬁgFQPtin at Qg
reactjyng\wi th an opgani c tin conpound #n\which one
alkwfygr&ﬁp is bo¥ind td a single ti R aton{ organic
tin compounds are fornmed in which the nunber of alkyl
groups bound to a single tin atomis two as in the
(wheseirbiji negresaniaiedinesn or byanaiwedralkylvgreupyhaving 4rto+13 carbon
2] n\ (24) R \ RYYRY (wherein Rrepresents a
atoms; @ad b repreaantscigroupyother hap danaalkylggroupp 12 car bon
5 atons, and Y represents a group other than an al kyl
gr dhis) alkihigroap kngdigriioutior eelaction prddeaaisr @acd iresult of heat
proceeds as a result of heat treatnent of a mxture
tre@fiméiof & mikdie sMn@Sordhofs gpesof ogaqe RAMPoundBiis WHidtPthe
di fference of the nunbers of al kyl groups which are
) . i t . g
SRR, SONE RS o el ffes BnictPaft/ bl to 48inghe B atom
: q%qﬁ re range of from 20 to 300C, and in the case
'Séﬁa es?&#ng to accelerate the reaction or obtain a
entrati.on o e di al

R B EAnieT B blareoly, Garfled vt 2 eabgglureorange o
roRoRB BLADHRToHa 8% 59eb ot a1 i e rection or
treatnent tenperature is 15 preferable to increase the
obteimathighereaneentatioreolithecdinksbioamy #ae advantagecys tesraise the
reaction temperature to more preferably from 50 to 280°C to shift the
equilibrium to the right. Although a high heat treatment temperature is
preferable to increase the reaction rate, since undesirable reactions such as
decomposition and the like also occur at high temperatures thereby causing a
decrease in yield, the reaction is even more preferably carried out at a
temperature range of from 80 to 260°C. The reaction time may become
excessively iong if the temperature is lower than 20°C, while the yield of dialkyl
tin compound may decrease due to denaturation of the organic tin compounds
caused by decomposition and the like at a temperature higher than 300°C.
Although varying according to the compounds used and heat treatment time,
the reaction time is from 0.001 to 50 hours and preferably from 0.01 to 10

hours, and in consideration of industrial productivity, the reaction time is set to

from 0.1 to 2 hours. The reaction may be terminated when the desired dialkyl
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deconposition and the like also occur at high
tenperatures thereby causing a decrease in yield, the
reaction is even nore preferably carried out at a
tenperature range of from80 to 260C. The reaction
time may becone excessively long if the tenperature
is lower than 20C, while the yield of dialkyl 20 tin
conmpound nmay decrease due to denaturation of the .

tin cofftMCist ditaipeares adtermirats by 'RErdNtMRzrei theolikeands
I'ke at a tenperature higher than 300C. Although

be det\é?lé%{e&‘gatéﬁ Cahk Bk taﬂ(yE Q%L@F&&Mﬁﬁﬁtiéﬁ e€a@ith betie present

ment 'tine, the action tine is fromO0.001 to 50
our s, _and_ pr ly., f.ro : P ale U1 ibain a
embo Hﬂgri‘ﬁe?a?rlgaﬁ%gﬁign%?{nr% "%ﬂ%’hﬁ&]“ ?3?'?&'?\ ?ﬁg??ﬂéﬂaﬂ? 'on
o timeis set tQq 25 fromO.1.t0.2 h S j
nighefegpriseniraio 11t 63 CRREUPHe Ik BeTerL ey BEB Wtoups
conpound is obtained as determ ned by 1198n-NN3éan&un
boundhte 1a Keinglastin atpm He s cthe,daastiqn.’s GRed PHb Wiy, 2
group redistribution reaction of the present
concenmthatitimeamge suchpthat the: doneerieation efpodrsisi 18 highardhpgthe
in order to obtain a higher concentration of tin
reactG RIS daistring itk etbitibriumbeoncentralivps of thrpempopads gsed
to a single tin atomis two, the reaction is carried

versi@ferdrBiute 2or 66 Brathe @bheentratigeobdiatiyt tintcompound of the
concentration of products is higher than the

prodtgtﬁgﬁrh%@ﬁeg%& W@éﬁi o iHRBt RS Ui & Methog eb beaddsonided

conpounds used versus tenperature, or so that
the congent ratian ' | bl ‘ngé’qﬂ h Gbrripdeature (for

'ater'prEﬂﬁ%ﬁ'c’lﬂnéﬁe@gegg{%%@%&\%rttr%%tghiu stitgents usi ng a(
met hod to be described 10 [ater. |n. LLi LA :

exami8e 1gp°§e%l't h@ﬁ@ét itrﬁ%{ea?reaCW%% n é{hﬂg’?gb%rﬁgsf%ﬁdkwi tin

exanpl e, 150C or higher), there a cases in ich t
compoIdh daprageas i B PYEeSEATIRHT 8% Fa BT qauiigl for Goblifig

excessive amount of time is required for coo]i N wilibri
This Tisi becaussethaiseactinn sysiem @itesyris df aPPEIRFHs they Bquilibrium

approach the equilibrium concentration at a | ow o
condediationtatr @ low tergpétatureodusieg dhecerlrsagef aaeling, and fsis

therefore preferable to cool rapidly follow ng heat
therdfoR&t praférable aohicabl rapidly following heat treatment at a high
temperature. A known method can be preferably used for the method for
cooling the reaction liquid, and for example, a method by use of brine or a
method comprising flushing into a low-pressure reaction vessel from the heat
treatment tank can be used preferably.

This alkyl group redistribution reaction can also be carried out in the
presence or absence of a metal halide catalyst. Examples of metal halide
catalysts include tin (Il) chloride, mercury (II) chloride, lead (lI) chloride,
mercury (I1) fluoride, lead (1) fluoride, tin (1I) fluoride, tin (1) iodide, lead (li)
iodide, mercury (Il) iodide, tin (Il) bromide, mercury (ll) bromide, lead (Il)

bromide or the like, and these metal halides can be used alone or two or more
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tenperature. A known nethod can be preferably used for
the method for cooling the reaction liquid, and for
exanpl e, a nmethod by use of brine or a nethod
conprising flushing into a | ow pressure reaction
vessel fromthe heat treatnment tank can be used
preferably. 20 This al kyl group redistribution:

reacti,on can al so.he cargtied out in.the esence_or
IYPEB LEnCE HFot ot DiXtEs | diesg Bp i PRIgsi raf b TipTaBused
_halide catalysts include tin (II% chl ori de, nE[cur¥
withip tjwecnaneaiqfé,%m &hl te 1107% by weicht ! as%P@u‘?’? 39lytjon used for
fluoride, lead (1l1) fluoride, tin (Il) fluoride, tin
hegtitrgatmemt.de, lead (I11) iodide, mercury (I1) iodide,
tin (1l) bromde, nmercury (lI1) bromde, lead (I1) 25

br aithdegiortheheséi &k .a aollenhasenoktreduired ifdesaihralid group
used alone or two or nore 52 types can be used as a

rediétibutién réb&fch, B tsalvehdldafieBe casedd forPief puidlse of @fproving
within the range of fromO0.1 to 10% by wei ght based on

fluiELbZ %r?'fé’éifitg ngﬁtﬁg. FéHctioHeaFode%?.pgEkamﬁléésglfbﬁsfudm%olvents

f a solv is not require r sai gr oup
. t] y 4
s i bS8, Ak dorda S RevinBe R 1 RTRE s,
ot R GAPTPaSRSt O LR DS AR Ay aYBEa ORI =4 nE.Y 16 16
carbon atons et hers conposed of linear, branched or

carbpr) atomsyand lineao hEanched iy wrclip halpgenatashiydipsarbogsaving
| inear, branched or cyclic hal ogenated hydrocarbons _

1 tavilfg catban tatom.car%mcifm ceamgpecirdludexiingare@nd cyclic
include linear and cyclic hydrocarbons sel ected from

hygrecaereny iselackeds fronh eoemtand | (BBomers),, hévameafieomers), heptane
(i soners), octane (isoners), nonane (isoners), decane

(is6MBPSTE bBlanehortre R onane(RtRers), daoahel{oarsrs), hexadecane
cycloheptane, cycl ooct ane, benzene, tol uene, xylene

(sbrSEAE B R hpacp, idtcnes s
(isg#r%g%yy:et}g{ll?%{ze%s&qﬁéﬁﬂ(e; QiHex ¥bieldPfrom' GRIRA Sther, dipropyl
ether (isomers), dibutyl ether (isomers), dihexy! ether (isomers), dioctyl ether
(isomers), diphenyl ether or the like; and, halogenated hydrocarbons selected
from methylene chloride, chloroform, carbon tetrachloride, chlorobenzene,
tetrachloroethane, dichlorobenzene (isomers) or the like. These solvents can
be used alone or two or more types can be used as a mixture. Solvents can
be used for the purpose of improving fluidity, facilitating the reaction procedure,
or efficiently removing water outside the system in the case said water is
generated in the reaction. Examples of such solvents include linear, branched
or cyclic hydrocarbons having 5 to 16 carbons, ethers composed of linear,

branched or cyclic hydrocarbons having 4 to 16 carbon atoms and linear,

branched or cyclic halogenated hydrocarbons having 1 to 16 carbon atoms.
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(i soners), diphenyl ether or the Iike; and,

hal ogenat ed hydrocarbons sel ected from nethyl ene
chloride, chloroform carbon tetrachloride,

chl orobenzene, tetrachl oroethane, dichlorobenzene
(isoners) or the like. These solvents can be used
al one or two or nore types can be used as a m xture.

Sol vents can 20 be. used_for the purpo of i i,n
SPeciip  FRATSISS; 51T s PhY. PLdt PUAetedi o From
efficiently renoving water outside the systemin the
pentapasdsaRe)WAeXANE {ISOMATaL dheRIaNR (IRMPSAcPPGRe (Isomers),

Exanpl es of such solvents include |inear, branched or
nonang discenernsiir deaam rissamershghexadecegec SBMeEs), etysiahexane,
conposed of linear, Dbranched or cyclic hydrocarbons
cycloheptang, dydloodténe abbturers, dolsienadxylenedisoniss)rathylbedzeme
cyclic hal ogenated hydrocarbons having 1 to 16 carbon
or thelildBethem3s&iBeeidf frémediatyl etherN@iptsis/ letieraiscmersy,ydibutyl
hydrocar bons sel ected from pentane (isoners), hexane

etherxgﬁmég)dihérrk@?gﬁb? é@oﬁ%‘?@)’ %iocwﬁésﬁgﬁﬂébﬁerar 8ibhenyl ether

nane (i so ecane (isoners exadecane

o RS TH YO o 45 QBRI o I 208 o

the like; ethers selected fr i et hyl ether I pr. I
chlorafofay - ( FathmEy S),Fetrac E’F&?P eFﬁ@r&z?r&?ﬁgrs) ?&mﬂ%gﬁ%ﬁe,
~ether (isgners), dioctyl ether (isoners), diphenyl
dichlerohenzens (ispergli; thenitke. héﬁ@@srﬁﬁwtﬁ e LgAalone or

sel ected from net hyl ene chloride, chloroform carbon
two or soradypes car pedisedrasha MEHES. t et r achl or oet hane,

di chl orobenzene (isoners) or the like. These solvents

damdaitions addiakgltn compdind mayoalsobeehtgiped byagartying setia

as a mxture. In addition, a dialkyl tin conpound may

deall@lgtonbfeiibai toebe eserAbey i latr asitnuttandews Ky Isaid aikyl group
reaction to be described | ater sinultaneous to said

redisBlBtYibn 9684t F edi stribution reaction. As previously
descri bed, said alkyl group redistribution reaction is

T8 DOBSIARE ' RBAAY QA4 IR YRGS Aekibutith ZebERdh tis
presumed to be an equilibrium reaction. As a result of extensive studies
conducted by the inventors of the present invention, it was surprisingly found
that whether this equilibrium is biased towards the reactants or products is
dependent upon substituents bound to the tin atom and / or the temperature at
which said alkyl group redistribution reaction is carried out. In terms of
substituents bound to the tin atom, with respect to, for example, an alkyl group
other than alkyl groups originating from the dialkyl tin catalyst bound to the tin
atom, in the case the pKa of the conjugated acid of said group is O to 6.8,
equilibrium was determined to be biased toward the products in the majority of

cases, while conversely in the case the pKa of the conjugated acid of said

group is 6.8 to 25, the equilibrium was determined to be biased toward the
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conducted by the inventors of the present invention,

it was surprisingly found that whether this
equilibriumis biased towards the reactants or
products is dependent upon substituents bound to the
tin atomand / or the tenperature at which said alkyl
group redistribution reaction is carried out. In terns

st 7 B3 RV B RSHBE, By BT Rl RAS e

corfgathd 2eihE Qo S theamuiEiien fras guid dp ERAa¥SH oW the
cone’ ugated acid of said group is O to 6.8,
progyoisi S'8e PEAPTRRErAUERINEI9ASESt 0 be bi ased toward the
products in the majority of cases, while conversely
i nNahwely, aore théh bapisaofothet azovsofindigg: the vieotars afdheé Pesent
group is 6.8 to 25, the equilibriumwas determ ned to
invoetidn askackivadar & mbthodbibr regehenating isndiatiy! tajcompaunaf from
cases. In addition, in the case the pKa of the

de&@NatIPIRFhsA6f the Didkyl Qin6c§ta3;sh%ore@alhéihgrrbumwmmohoymdlkyl
to be biased toward tthe products side as tenperature

grd'tuﬁg)", YRefeh M%HE“QWO Q&nplb%ohaéfi @e%re%gﬁt ReMEon.| W @ case

e”inventors the present i'nvention concei ved of

ner t n :
do Bl Sora¥ HHE Y IR Faht R Sl ERRY, S, LA tin
causi ng redistriputi,o f al kyl. oups).,..t her
com@ind s Beo Rischicetn By heatrStiogclie RbeiNaTS Torms (ofethe
. case deactivated forns of the dialkyl tin cataIszt_ .
diafiey tin SatalyBonbipreaY deprasents a '%‘Bh‘ﬁédha RKECLEY, which is a
produced by heat-treating the deactivated forns of the
corjjogalied! agitl of i ¥ irc swhéghy ethydregen) alomdisscbeen adged tpnY, is O to
whi ch the pKa of HY, which is a conjugated acid of Y

6.8.n which a hydrogen atom has been added to Y, is O to
6.8. On the other hand, in the case the deactivated

f oO¥s e ot 16, kil thei dhseC feabigadtivited Sdrrfave 115 dialkyl tin
bonds, nanely in the case the pKa of a conjugated 15

cal%rﬁ}'osﬂ] dteL%& . ﬁ??% pgﬁdé,whélvqnqh&ebssrtﬁ%@ bidh R3hjuddted
acid of a group other than the alkyl group originating from the dialkyl tin
catalyst bound to the tin atom of the deactivated forms of the dialkyl tin catalyst
is 6.9 to 25, a dialkyl tin compound can be produced by carrying out step (A)
described below prior to heat treatment.

Step (A): (Substituent conversion step) All of a portion of those
substituents of said deactivated forms excluding alkyl groups originating from
the dialkyl tin catalyst are converted to a substituent Y to obtain an organic tin
compound having an Sn-Y bond.

Here, Y represents a Y in which the pKa of HY, which is a conjugated

acid of Y in which a hydrogen atom has been added to Y, is 0 to 6.8.

The following provides an explanation of step (A).
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catal yst bound to the tin atom of the deactivated

forms of the dialkyl tin catalyst is 6.9 to 25, a

di al kyl tin conpound can be produced by carrying out

step (A) described below prior to heat treatnent.

Step (A): (Substituent conversion step) Al of a

portion of those 20 substituents of said deactivated

forms excluding al kyl groups originating from the

gtap ki) i$ anstept il whichaaecaropositiore of tdpastivates formsnef the

to obtain an organic tin conpound having an Sn-Y
dialkyPQfH -cay§. ale TEAERECRItA an Yatia rpreseritee ipKahef follwwing

whi chhl s a conjugated acid of Y in which a hydrogen

. I M

formnﬁ%ﬁ?%o)wgﬁ% k?ga‘jghvrfgeﬁdaﬁr%/d\‘rde fepPedehtéd By e fEh@mngSfé)rmula

ASNIEARES es an ‘expl anation of Step (A).
i s a it . ‘
(28) ta&%fﬁg%@eqiwsﬁiﬁa'fﬁvﬁf‘ébﬁﬁﬁ%@‘aﬁﬁnﬁtﬁéz Y5 oreg tree
reac t i : _
alky gniRn and 205 Vodkop SpOERUEE R Chey A aBer Gy 8 RPrycge

the follow f | 26 : :
are boundaraisiale fig SAMSANY A REATIE fi R AISE g iyl SA-Y

groups and one Y group originating fromthe acid and

bonddn wettichl caehglilyli greupaand Bowiaberoofal Araghe Of'gwaélf‘grﬂo"ﬁﬁée
an organic tin conpound having an Sn-Y bond in which

acid BAE /adrkadid ainbydridadthe mumber obl grogps lsind selgictesd frag an
fromthe acid and / or acid anhydride, the nunber of

integér Bf P4P'S, bR PEURPILashhlé tinmaem. |nteger of 1 to 3,
are bound to a single tin atom 10 As previously

d ' icar :
U5 ey o s prelsa ey v g foe

whereip Y. r Y in which the pKa of a

(25)% Pﬁ@gﬁ'gdisfgﬁa?ﬁg%ﬁf’h the form of HY, in which a
he_/idro_gen atom has been added to Y, is 0 to 6.38). %§5f\n
0 @’anl c acid or inorganic acid may be used for thi's

aci d. Exanples . _ . . .
(wherein Y represents Y in which the pKa of a conjugated acid of Y in the form

of HY, in which a hydrogen atom has been added to Y, is 0 to 6.8).

An organic acid or inorganic acid may be used for this acid. Examples
of inorganic acids that can be used include hydrogen halides, hydrohalic acids,
sulfuric acid, nitric acid, phosphoric acid, carbonic acid or the like, while
hydrogen halides are used preferably and hydrogen chloride is used more
preferably. Examples of organic acids that can be used include carboxylic
acids, sulfonic acids, sulfinic acids, phenols, enols, thiophenols, imides, oxime,
aromatic sulfonamides or the like, while carboxylic acids, sulfonic acids, sulfinic
acids and phenols are used preferably, and carboxylic acids are used more
preferably. Examples of carboxylic acids include saturated or unsaturated
aliphatic monocarboxylic acid compounds such as formic acid, acetic acid,

propionic acid, n-butyric acid, isobutyric acid, valeric acid, isovaleric acid,
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of inorganic acids that can be used include hydrogen
hal i des, hydrohalic acids, sulfuric acid, nitric
aci d, phosphoric acid, carbonic acid or the Ilike,
whil e hydrogen halides are used preferably and
hydrogen chloride is used nore preferably. Exanples
of organic acids that can be used include carboxylic
2-rﬁ&h?®u@éﬁqiémécw]' Coidalic!s ackt!! fHdXafoRC! d8id, PhesRctoic acid,
enol's, thiophenols, imdes, oxime, aromatic
il jdes: or sthg: L] N b | c.acids,
2 e?c}rl%@t’éﬂmc %%(I:fg | ZSTuﬁwégh@buMHolgg ﬁ% gfﬁéé#]ér] @4 (isomers),

onl ¢ aci acl ol's"are u
ref erabl y, and .carboxvylic.acids ar sed nmore.., ,.

ocBh8ies PR sl At e YigndtE  HRGHIR! Seig Gsomers),
aturated. or, unsaturated aliphati¢ nonocarboxylic . )

uni%%‘%rﬁ%ﬁr{@n@%h QQd‘FQﬁ'ﬂﬁl%p%&‘q’ oIsQmRers).c t%teat{ﬁcaﬁglc acid

. propionic acid, n-butyric acid, isobutyric acid, o

(isqrapes)i Bexadaganpisoacid éispmess), @crylisacid, rarotis Bbidk isasretic acid,
acid, pivalic acid, hexanoic acid, isocaproic acid,

vinglaeetiy | dnid, an@thaaylicl,ac, 2adgetit lagld) utiglicoacidacallylacetic acid,
hept anoi ¢ acid (isomers), octanoic acid (isoners),

undesaic id diddmenspre) thelai@nosaunted &f LpRafEAted aliphatic
undecanoi c acid (isoners), dodecanoic acid (isoners),

dichfid:@fl€ eeriRl suchdstox@lic RPABhSIbnid Kol AR M Sci@?bﬂjtalric acid,

(isomers), acrylic acid, crotic acid, 1socrotic~acid,
tnylLaget i e T ryL4 id [: s IS
adfiy pERD HEPRIIRIaEt SERE " Hsoferi, ngeBRRBIAE (SR somers)
' rs) .or.the |ike: saturated or unsaturated . .
ol S i isbfassh e Rultis =Bl RoolBBEsta fedbE reid, fumaric
mal onj c acid, succinic acid, glutaric, acid, adipi.cC
acl cirﬂ?{wgﬂ?lﬂ%cﬁ ’CW?HPW@W%év, PEBtelIfsifie acidc(igomers),
. (isoners), 10 nonanedioic acid (isoners), decanedioic
tagenig acid riyinegionigapeidconthed like,usaturaied £ wnsaturated aliphatic
~methyl maleic acid, nmethylfumaric acid, pentenedioic
tricadhakylicsomacids, i suatoni casici d,1,2B4propanetricarbaxykt or acid,
the like; saturated or unsaturated aliphatic

1,2 3-propdrmtytarboryicd acisly h3-aitméthyiztarmen ansitricardbkyicy btid or
acid, 1,2,3-propenetricarboxylic acid,

the2, likedi BRSMEOUEaRRXHIZ, Scitll IcoRigunds Guakl he! bérzdidacid,
i ke; aromatic carboxylic acid conpounds such as
meRRBEMF0i@ el (isomers), ethylbenzoic acid (isomers), propylbenzoic acid
(isomers), dimethylbenzoic acid (isomers), trimethylbenzoic acid (isomers) or
the like; aromatic dicarboxylic acid compounds such as phthalic acid,
isophthalic acid, terephthalic acid, methylisophthalic acid (isomers) or the like;
and, aromatic tricarboxylic acid compounds such as hemimellitic acid, trimellitic
acid, trimesic acid or the like. Among these carboxylic'acids, saturated
monocarboxylic acids are used preferably, while saturated monocarboxylic
acids having a standard boiling point of 300°C or lower are used more

preferably, and saturated monocarboxylic acids having a standard boiling point

of 250°C or lower are used even more preferably. Standard boiling point
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met hyl benzoi c acid (isoners), ethyl benzoic acid
(i soners), propyl benzoic acid (isoners),
di met hyl benzoi ¢ acid (isoners), trimethyl benzoic acid
(isoners) or the like; aromatic dicarboxylic acid
conmpounds such as phthalic acid, isophthalic acid,
terephthalic acid, nmethylisophthalic acid (isoners) or
the |like; 20 and, aromatic tricarboxglic ciq% .
refers daplbenBsilisgcroiak alehi atEIasPhete &S de giiliesk i | Eneyclopedia
acid, trinesic acid or the |ike. Anpbng these
Chimizar oudylishedaoh d9ctobar ut,a2@@B byb ikyesitsso Rubiighingi 89-.akle.).
used preferably, while saturated nonocarboxylic acids
Morehsedificailys aestiaratid) opropiapip @icid, mbudeitCadid, lisnkeityrar acid,
used nore preferably, and saturated nonocarboxylic

valerRCh8a RNVbRGicGasid 2PHRétRyIDUItaANdIE aef, Niivalle adid Zr{iChexanoic
ower are used even nore preferably. Standard boiling

; ! s to the boiling point at | atnosphere
acid g%ue%dcéﬁée%foﬁ;h Encycl opedia Chimca (published on

t obe 3 ' L,shi td.

 BSE ok efesghitd b e Wiogiiky Rtmfche (2046 proferably

n- butyri.c acid, ,i sobutyric acid, valeric acid, -
Usedif%U'!ﬂy%?'a@”gWg'a‘?eE"-ﬁtﬁf’r(@b‘but anoic acid, pivalic acid

and hexanoic 5 acid are used preferably. An acid

2BYdri de represented by the following formula (268%)is

preferably wused for the acid anhydride in step (A): .
(wheha Y resenisef a1 whizhrtbp micaaf @ conjugaigsd @ﬁdtcﬁey dedprm

a conjugated acid of Y in the form 10 of HY, in which
of HY, hyemhigea bydrogbasatbeehaadsesh addyd tosY,Oist® t6.88, and O

O represents an oxygen aton). Exanples of such acid

repredtiYsiEh @R§génatame aliphatic acid anhydrides such as
aceti c anhydri de, propionic anhydride, butyric

Sl AR SR e o Bl
as %ﬁ%}/qd{%@%d&@rg?gbg@cﬁign%ﬂyﬁﬁ&, Pty | S | ApRiyric
anhydride, valeric anhydride, isovaleric anhydride, succinic anhydride, maleic
anhydride, propionic anhydride, glutaric anhydride or the like; and aromatic
acid anhydrides such as benzoic anhydride, phthalic anhydride, pyromellitic
anhydride or the like. Among these, acid anhydrides having a standard
boiling point of 300°C or lower are used preferably, and in order to facilitate
removal of excess acid anhydride following the reaction, acid anhydrides
having a standard boiling paint of 200°C or lower are used more preferably.
Moreover, maleic anhydride and acetic anhydride are preferable from the
viewpoints of facilitating the removal of by-products such as carboxylic acid
esters and acyl halides outside the system and ease of industrial acquisition.

Although these acids and acid anhydrides can be used alone or by

mixing a plurality of types, in the case of using acid, there are many cases in
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acid anhydri des such as benzoi c anhydride, phthalic
anhydride, pyronellitic anhydride or the Iike. Anbng
t hese, acid anhydri des having a standard boiling
poi nt of 300C or | ower are used preferably, and in
order to facilitate renoval of excess acid anhydride
followi ng the reaction, acid anhydrides 20 having a
standard boiling point of 20Q0C or. ] ower are us nor
Whigharaleais rmeni s &4se Aiieaea ARtV D SeHi AR g o 6f the
anhydride are preferable fromthe viewoints of
diafkgt tini catalysty tDistilkationy aeparatiay -gir Hemhrane gapasation may be
carboxylic acid esters and acyl halides outside the
carfigdt auh ond detsalrating mgest may becgsadsite iremovel saiduyater.  In
these acids and acid anhydri des can be used al one or
addifon 2heorhBigied WeibRbhtatidanhyiéde fomthehgeroatatineg agent is
using acid, there are nany cases in 58 which water is

pre?é’rraﬂ?éj iM?Légﬁegfgeﬁtﬁ chS8Gdf D8ingCind utidhasieatiidev ahld since

orms of tin catalyst. Distillation
separation Qr rat) j
tne§ e o4 2orRg YBES WASFLE ety TiRn FE indReaum Between
water. ln addition e _conhi ne . 0 j :
aciiRhiCFEE a6 Sesivaas Bms M At i dhsh Shéippds using
Moreover, in the case of using the acid anhydride
ontyrAqid aphydride aneealgo preferfiG- cases in which water is
not formed in the reaction between acid anhydride and
dedie smpedt pHanid and f s apidiaplydiide L@&ﬂdﬁﬂﬁfefﬂ@vwg?n a
using only acid anhydride are also preferable. The _
stoachiomietrid ramgiedofdram 0. bto S0itithemnibgsid die thes tid atem contained in
preferably within a 10 stoichionmetric range of from

thd cadmip@shintdfBsachasted forms o thé disityd tinczatalgstniedcdnsideration
the conposition of deactivated fornms of the dial kyl

' i i t] i tskeh) (Atemrd
o LB T SRR soxr e o

pr%f%hg%ly RGeS ﬁ?é’t%nrdgt 5% Omi A8 thHPEmEE ii\rdtéﬁgﬁieﬁaﬂ& 80the size

i'n consi ron-of the size o reaction
or 2 FErp B B SR B ol 38R B gepiometi
rat?g1 So?sleie,sn tlx\grg %h1 ,t tlﬂgrer %?g tciaggs hqusw?%ic{wfthgurle%&icimr? has difficulty in
proceeding, while conversely even in the case of a stoichiometric ratio of 50
times or more, there are many cases in which there are no effects on the
reaction rate or final dialkyl tin compound yield in said step.

The reaction of step (A) is preferably carried out at a reaction
temperature of from -20 to 300°C, more preferably carried out at a reaction
temperature of from -10 to 250°C, and although a high reaction temperature is
preferable for increasing the reaction rate, since there are also cases in which
undesirable reactions such as decomposition occur at high temperatures

thereby resulting in a decrease in yield, the reaction is even more preferably

carried out at a reaction temperature of from O to 230°C. In addition, the
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proceedi ng, while conversely even in the case of a
stoichionetric ratio of 50 tines or nore, there are
many cases in which there are no effects on the
reaction rate or final dialkyl tin conpound yield in
said step. The reaction of step (A) is preferably
carried out at a reaction 20 tenperature of from-20
to 300C re preferably.carrjed out at a reaction
reactcl) Hosizp U 1§ PPFIRERHIY £ DHbE 28 o 9P G SRhATg uch
reaction tenperature is preferable for increasing the
as thateRAtARING AJON. 8RR 8T PHEISENar e al so cases in which
~undesirabl e reactions such as deconposition occur at
HAlougbribe usewnfessolvertris inet reguirad ingtep (A), deselvasiecambe
yield, the reaction is even nore preferably 25 carried
useddot thet parppsaof impravergpBuidity rfaciifatihgdne Geactic?3fGeetore, or
addition, the 59 reaction of step (A is preferably

efficigritly’ fePfovang watertoutsitier thedR@teth W Sl 84S0 Giatdt isaferiehated in
cont ai ni ng argon, neon or nitrogen. Although the use

| ' ' I , t ;
the r@écl‘ﬂ%r?:o E’gaggpllﬁ fo Léél'?%'d»hfeﬁ?s lr?"blt?&eemnéé‘ﬁ br?Pléjlﬁ%(?, ted;,cychc

can be us or t purpose of inproving di 1
bt 34 3 I8P B o oRgB I I

engrated.in the reaction. appl,es of such sol vents
branchit] o8 SYEliG dyEror e dieving A 118 cHPaRoeGMio I Inear,
having 5 to 16 carbon atons, ethers conposed of
brangheegF cycl halagenatnd bydiocarhpis: BaWPgohdo & Farpon algms.
16 carbon atons, and |linear, branched or cyclic )
Specifigl eyamples) diy gelyeatsbdnat kani bg used ingudar ﬁr@earatooneychc
10 Specific exanples of solvents that can be used
hydréocerbonie delecded foomcpentane (isamersdr berana €isomterd),f hephane
pent ane (isoners), hexane (isoners), heptane

(isomdreRroetane (iSehens, forae (iSomery)nascar(d GSrReER), heéerRitane

(i somers), hexadecane (|soners§, cycl ohexane,

(isorr?é_fﬁi,WSneF&%&IQI@éﬁtéﬂé; cy?ﬁg&lﬁ_ﬁﬁe, bEOh2EHEE toliehBN Rylene

(1 soners), ethylbenzene or I ke; ethers sel ected

ool s Bt e AL o SRRy, i
etherd.tif':?é):rtn&‘s),e tdlrl]o%rtyl ether (isomers), dihexyl ether (isomers), dioctyl ether
(isomers), diphenyl ether or the like; and halogenated hydrocarbons selected
from methylene chloride, chloroform, carbon tetrachloride, chlorobenzene,
tetrachloroethane, dichlorobenzene (isomers) or the like. These solvents can
be used alone or two or more types can be used as a mixture.

The optimum process for producing the dialky! tin compound by the alkyl
group redistribution reaction of the present embodiments as described above
preferably comprises converting a substituent of a composition of deactivated
forms of the dialkyl tin catalyst, in which the pKa of a conjugated acid of said

substituent of the dialkyl tin catalyst is 6.8 to 25, to the above-mentioned Y

followed by further heat-treating at a high temperature. Since the alkyl group
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(i soners), diphenyl ether or the Iike; and hal ogenat ed
hydr ocarbons sel ected from nethylene chloride,

chl orof orm carbon tetrachl oride, chlorobenzene,
tetrachl oroet hane, dichl orobenzene (isoners) or the

i ke. These solvents can be used alone or two or nore
types can be used as a m xture. 20 The opti mum process

ST Bt PBIRALTS BY AR o

nbodi nents as. descri bed apove referably co
and GRost (rviedyBIoBCETPRaIS OF e BRI Feastion, 16 alkyT group
deactivated forms of the dialkyl tin cataly in
redjgtributiom geariproof dhe qipeentt emnbadinserys Igapr@ferabiy carried out
substituent of the dialkyl tin catalyst is 6.8 to 25,
actardinige tabtve - procedoree ddescibefl obboveedusingf the hmmposition of
heat-treating at a high tenperature. Since the alkyl
degctivated flimisaidivehich Baid dendtivatdd formethavbdeenessoumulated and
enbodi nents is the equilibriumreaction and based on

/ drh€oricépirafdd RS QPRgH @Bneéntratfore (Bt |dxafplen flﬁaa‘ébhwa)eltlon of

the alkyl group redistribution reaction of th

deRERAEAN EFROGh"RAA {he RbAfRt A & étgl'i/éLovf&H{s in anch the

according to the procedure descrl e usi'ng

it t,jvate
nuﬁ@%&q? v@&r?ap%&%ﬁﬁé Jofe ﬁ%@ﬁ%ﬁf&ﬁ@%%%&pm s &
C edtoah| 0 rati (f.or exa ,
UG U AN G Wit ceRsicy 5t e 1oL e EHEE R 'eaﬁt*@%@'kv'
of deact|vat ed forns, in which the nunber of al .
flng’iomﬁﬁ-lﬂ%mamdtlﬁethﬁlwn%ﬁ%'% of Aeacljvajgd fcvrmsC@f cialkyl
is a nunber other than 2 with respect to the total
tinneatblyst, ofhamiregresénteidnas fmolfe isl 4§ ImalB o meremmsefedably 30
contained in the conposition of deactivated fornms of
mdi¥%eordinat gthd nidre preferalyigt50 mbis of emorefent ed as nol %
is 10 nmol % or nore, preferably 30 nol % or nore and

nore preferably 50 nol % or nore). <Case of Separating
Trial kyl Tin Conmpounds from Conposition of 15

De@@és\éato?dsggég&émﬁf THY ryf Tbrbn%ﬂd\ﬁ‘shﬁmﬂ@o?position of

fol 'ow ng provides~an expl anation “of e case o0

DexRBOLRY FIn® of Dialkyl Tin Catalyst>

The following provides an explanation of the case of separating a
composition containing trialky! tin compounds, and a composition containing
compounds containing a tin atom demonstrating a chemical shift at from -220
to 640 ppm based on tetramethyl tin when analyzed by '"*Sn-NMR in a heavy
chloroform solution, from the composition of deactivated forms of dialkyl tin
catalyst prior to carrying out step (A).

In the case of having separated compositions of deactivated forms of the
dialkyl tin catalyst, each composition can be reacted with acid and / or acid
anhydride under different temperature conditions.

The temperature when reacting the composition containing the trialkyl tin
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conposition containing trialkyl tin conpounds, and a
conposition containing conpounds containing a tin
atom denonstrating a chem cal shift at from-220 to
610 ppm based on tetramethyl tin when anal yzed by
119Sn-NMR in a heavy 20 chlorof orm solution, fromthe
conposition of deactivated fornms of dialkyl tin

cat al ys r. to,carr out s n th
compevnﬁﬁéﬁaa e G0l e eops Bkl folmp O Rt
of the dialkyl tin catalyst, each conposition can be
the catalist avithnithe aml @nghnfl or asid aphydride iy retesaklideem -20 to
di fferent tenperature conditions. 25 The tenperature
100°hanre peaferatyy friom etirge 86tC pand @ithaligh reg highetempenatuye is
tin 61 conpounds separated fromthe conposition of
prefeckbie forvineebdctiontemberhtark Yor intreasiritetreateddish ratd, hsince
the acid and / or acid anhydride is preferably from

there “a?Q ches FPWRichirdesiapleerfelivnd 50ch ad QecdnipositioAnsteur at
al t hough a hi gh tenperature |s preferable for the

high feﬁﬂ%rh@]?e ?é@_ﬂﬁﬁ%ﬂ{ 8 Jé?:rreé %I é'?@aétgﬁg ngferéﬁ‘fré is

ere cases I n eS|ra tions

oo 5 BRI BIE5 g b L

eratu eve nor e refer y fromO.to 70C.
whery SRS e oSSRl SaBi S B ﬂrqa@acctﬁ'fhgcmeou%s
onmposi ti on containing the organl c.ti n conpound
contammaa ¥ @era damonst@atingeashemicalishift at feehr42l tcs Gl @ pPpm
at from-220 to 610 ppm 10 baseg on tetranethyl tin
basediamnteiramngthgt tinywhers smalywrdi by hedmsNKMIR o1 beavmchioroform,
separated fromthe conposition of deactivated forns of
separtated fioal #hd compositibalof steactivatet folmes af ithie dielky! tiorcaialysi,
anhydride is preferably from-20 to 300C, nore

with fHecheiadhy /fdrogeid ldhHyaridea§, prafdablyt emolz0atdBobeC, more
tenperature is preferable for the reaction

prefeFﬁﬂ?%ﬁ{ Uttd 95090 Gris) V\}]ijﬁh Iairgﬁl r!’mﬁgaﬁﬁé & peiéieBle for

e are cases 15 1n reactlons suc

the r@SbidRGPEIALIE oriisasil b Hact SRR AL HEE Trd B b ickds

ease rature rs
in wﬁlc% undesirable reactions such as decomposition occur at high

temperatures resulting in a decrease in yield, the reaction temperature is even
more preferably from O to 230°C. Each reaction product is mixed into a single

mixture followed by heat treatment to produce the dialkyl tin compound.

<Removal of Unreacted Substances and By-Products>

Reaction products obtained by reacting the composition of deactivated
forms of dialkyl tin catalyst and the acid and/or acid anhydride in step (A) may
be subjected directly to heat treatment, or unreacted acid and / or acid
anhydride and / or organic compounds not containing tin atoms formed by the

reaction may be first removed followed by undergoing heat treatment. Known
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nore preferably fromO to 230C. Each reacti on product
is mxed into a single mxture followed by heat
treatment to produce the dial kyl tin conpound. 20
<Renoval of Unreacted Substances and By-Products>
Reacti on products obtained by reacting the conposition
of deactivated forns of dialkyl tin catalyst and the

acid and/ or acid anhydride in ste A be .
methnjscouc @ TUEalian, 1 GoHiaon, FRRRTARARY, MSTaRaageRRration or
acid and / or acid anhydride and / or organjc ,
solgentp extrdstiorntcaro beaiused gtor remave nenegeiasy asid @nd $or acid

reaction may be first renoved foll owed by undergoinﬂ)
anhgfidd aeay oe wrgario @empoidseidicosatainiop tisatoms: foamedy the
Istillation separation, nmenbrane separation or
reat®bmMent extraction can be used to renove unreacted
acid and / or acid anhydride and / or organic
conmpounds not containing tin atons forned by the
reaction. 5 <Deal kyl ati on Reacti on> The fol |l ow ng

proy des .an_expl anagti on of the deal kyl ation reaction

[ n%ﬁkﬂﬁ%ﬁgagﬁiﬁi ments.. As a result of extensive

studi es conducted by the jnventor fo L S .

> et fauRwing pavicen pf Aol ahAioh i g dely ok ktiort th the

conposition of deactivated forns of the dialkyl tin
presardlepahodimenttact ed with the specific acid, dialkyl

tin conpounds can be easily obtained fromtrialkyl

t i rAzampsuibnf exteosiyastudies aoOnduripd ivdae i'WG\Mﬁ‘Prélet"%‘? geesent

al kyl groups are bound to a tin aton) contained in

invititiond ¢awhi \wainprdsifgly feund Hisat wheo whagcqmpnsitiess of deactivated
detai |l ed explanation of said 15 deal kyl ation

folrR@Q tBB- diAIE aink khialyise s rreacteidowith nthehspewifics @cid, dialkyl tin
enbodi nents refers to a reaction in which the

COWSE blé’rg‘ t%{e gggigﬁbb@ﬁ&ﬂ floph NBalRfl til cotpdrients {omganic tin
compounds in which three alky! groups are bound to a tin atom) contained in
said deactivated forms. The following provfdes a detailed explanation of said
dealkylation reaction

A dealkylation reaction in the present embodiments refers to a reaction in
which the composition of deactivated forms of the dialkyl tin catalyst is reacted
with the acid and / or acid anhydride to form an organic tin compound having
an Sn-Y bond in which a Y group originating from the acid and / or acid
anhydride is bound to a tin atom by eliminating an alkyl group bound to the tin
atom. Although the detailed reaction mechanism of said dealkylation reaction
is unclear, for example, the dialkyl tin compound having an Sn-Y bond is
presumed to be formed by the reaction between the trialkyl tin compound and

the acid HY as shown in the following formula (27):.
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with the acid and / or acid anhydride to form an
organic tin conpound having an Sn-Y bond in which a Y
group originating fromthe acid and / or acid 20
anhydride is bound to a tin atomby elimnating an
al kyl group bound to the tin atom Although the
detai |l ed reaction nmechani sm of said deal kyl ati on
reaction is unclear, for exanple, the dialkyl tin
conmpound havi ng an Sn Y bond is presumsd to be forned
®._t heYreaction between the R a/ tin compound and
t hasgci d HY ayshowa—i-asthe f OBATOW ng fos.qul a (27127) 25
63/RS RRY n\ + HY Wisn( + RH1Q7) R RR-Y

erein Rrepresents a linear or branched al kyl group
having 1 to 12 carbon 5 atons, and Y represents a

(wherg{/noFlﬁree%‘['é]eﬁr ntd B"J\fh t{félﬁczl‘%’c;’élﬂgl gl hind QPloe$2 Bhfsbn

oy ' OMAng r ably used for

e 1d used | ion: HY (25

atoms A06FE reprSplts; é“sfo?{s? i PLH%% "&2‘ YN, Wi ch 1o
conj ugated acid Y in dr ogen t m
B@eﬁmgdaeaesteate\d vdhe f?'bOVéns i) ?%iﬁ? BriBrip fls8aFor
i norgani ¢ acid may be used for this acid. Exanples of

the agidarsgdnin saiscdelky AUPRIERANPAT ogen hal i des, hydrohalic
acids, sulfuric acid, nitric acid, phosphoric aci d
&hd car boni ¢ aci d, whi | e hydr ogen hal i des are use@5)
preferably and hydrogen chloride is used nore

(whemigfersad!Vin whiotpthespkié ofSHYrwhichds s cdsjugateiduaed of Y in
carboxylic acids, sulfonic acids, sulfinic acids,

wh.crggmltr . Censﬁaﬁ{ Bas bBeARKEBAIS Y, s ¢#6.8)0xi me and

ul f onam des, whil e carboxylic acids,

Z*He%gq]elgg? %?io‘iﬁramfa%éﬁ@'a%mﬁﬁia@%é‘@%@ enMis agice US&fnples
of inorganic acids include hydrogen halides, hydrohalic acids, sulfuric acid,
nitric acid, phosphoric acid and carbonic acid, while hydrogen halides are used
preferably and hydrogen chloride is used more preferably. Examples of
organic acids include carboxylic acids, sulfonic acids, sulfinic acids, pheﬁols,
enols, thiophenols, imides, oxime and aromatic sulfonamides, while carboxylic
acids, sulfonic acids, sulfinic acids and phenols are used preferably, and
carboxylic acids are used more preferably. Examples of carboxylic acids
include saturated or unsaturated aliphatic monocarboxylic acid compounds
such as formic acid, acetic acid, propionic acid, n-butyric acid, isobutyric acid,
valeric acid, isovaleric acid, 2-methylbutanoic acid, pivalic acid, hexanoic acid,
isocaproic acid, 2-ethylbutanoic acid, 2,2-dimethylbutanoic acid, heptanoic acid
(isomers), octanoic acid (isomers), nonaoic acid (isomers), decanoic acid

(isomers), undecanoic acid (isomers), dodecanoic acid (isomers),

tetradecanoic acid (isomers), hexadecanoic acid (isomers), acrylic acid, crotic
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carboxylic acids are used nore preferably. Exanples of
carboxylic acids include saturated or unsaturated
al i phati c nonocarboxylic acid conpounds 20 such as
formc acid, acetic acid, propionic acid, n-butyric
acid, isobutyric acid, wvaleric acid, isovaleric acid,
2-nmet hyl but anoi ¢ acid, pivalic acid, hexanoic acid,
Jisocaproi c acid, 2-ethylbutgpoic . acid . oy ey .
acig), I30RaNE: 3 IPUABRIE BEid) MelBRRRIGACIc, Angelic asishdialip acid
octanoic acid (isoners), nonaoic acid (isoners),
allytnsdin@cid, andecenpisaeid §romersle dheilikeazattrated ézfré'.né?t,wated
dodecanoi ¢ acid (isomers), 25 tetradecanoic acid _
aliphationdicarboxilic adielsasudic aacoxalici aede meoniacagid.i sueainig, acid,
crotic 64 acid, isocrotic acid, vinylacetic acid, _
glutgrichasid| isgiipi€1 deidantgsptanediolod adld glisamers),d octanedioic acid
al l ylacetic acid, undecenoic acid (isoners) or the

(isédwéu?g, ﬁé\’iﬁ{é&cﬁé 2Rfd (1SUTAGS) Ad&shnealdi® haidi (somearay, mateid acid,

acl such as oxalic acid, malonic acid, succinic

id gl L d i i . he odio e acid
furfflc o) B RGRIE) a0, PherAflmaiEHAN THeM ot eci
. aci,d (isoners).,. decanedi Q] i (] : j
(indfriae' |SPARES btage Srck rSHfbflc' 43855 Hs 1P, Salbrated or
aci d, pentenedioic aci i.ncl udi.ng i soners i tacanic
ungatugpted) | y?'l%a(gﬁi c %@ng%&n? he F5¢e: @A?Rﬁ‘ﬁidéd o%ugH as
unsaturated aliphatic tricarboxylic acid ,corB)ouPds
1,2%¢ropanetricarbexylicopanedGid.car bo1x¥'I3i'Fér°B€T‘%t,”Car OXyHe
1,2, 3-propenetricarboxylic acid, 10 _ ) i
2 Rdirethpibutarieb U2t tricarboxdicracidiobthe likes asematisrcarhexylic acid
i ke; aromatic carboxylic acid conpounds such as )
cohpounts sachds bendvic et onethgibiedzicsania (ispmers), ethylbenzoic
et hyl benzoic acid (isoners), propylbenzoic acid
' . pEipTRiehrORe BEidl Gsarfibid) (dinmmylbenzoic acid (isomers),
alctHr ﬁﬁgtﬁ%ﬁ)bgﬁjzdﬁ: acid (Ii sg?nars) )or the |ike; aromgti c

tnrﬂ%@'@%@a&l}ﬁ‘d Cadl§' @so g:tﬂgsthéu‘?ihe,gsar?g{é% ifica®bsylic acid

o |(r:]zﬁc:d, tere l1c acid,

t [ [ ' ' .1 h i ke . :
colfgbiee Fhhc aeb il eid isBpnfihit oot  rePfithaiic. acia
ARl aBR ot b b S ol oS! ficafhoRe oot

nonocar boxyl i ¢ aci ds are used . . . . . .
compounds such as hemimellitic acid, tnmellitic acid, trimesic acid or the like.

acid,

Among these carboxylic acids, saturated monocarboxylic acids are used
preferably, while saturated monocarboxylic acids having a standard boiling
point of 300°C or lower are used more preferably, and saturated
monocarboxylic acids having a standard boiling point of 250°C or lower are
used even more preferably. More specifically, acetic acid, propionic acid,
n-butyric acid, isobutyric acid, valeric acid, isovaleric acid, 2-methylbutanoic
acid, pivalic acid and hexanoic acid are used preferably.

In addition, an acid anhydride represented by the following formula (26)

is also preferably used in said dealkylation reaction:
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preferably, while saturated nonocarboxylic acids
havi ng a standard boiling point of 300C or |ower are
used nore preferably, and saturated 20 nonocarboxylic
aci ds having a standard boiling point of 250C or | ower
are used even nore preferably. Mre specifically,
acetic acid, propionic acid, n-butyric acid,
i sobutyric acid, valeric acid, isovaleric acid,
gowet hyl butanoic acid, pivalic acid and hexanoi d28ki d
are used preferably. In addition, an acid anhydride
(wher%ﬁgﬁé&fé*s@ﬁtsbv it hidrpiHeopka of baomugatédarid abYiirs tre foom

erably used in said deal kyl ation reaction: 65 YOY

o o gl S0 305 i dect o e ok an o

h%'gro en atom,h been added to Y, is O to 6.8, and O
reprepeys ygeQr?tB@'gen atom). 5 Exanpl es of such acid

et aahsuly BE o BRb wiaiis AR S St 8o

anhydri de, isobutyric anhydr,ide | eri '
4 i Ve A Flyargt{i] idg's&?utyric

as dcetivabshydridshyipp@sic ARWIANIE, JPUYHFi 8

anhydri de, propionic anhydride, glutaric¢c anh [

anhytiide, | Vaieric anbydlridﬂreisb‘tale%@ iaﬂlhaﬁﬁ‘g@r SUfSHNIg %ﬂ'ﬁ‘){/géag-em%ﬁeic
benzoi ¢ anhydride, phthalic anhydride, pyromellitic 10

anhy@Ady dpiciorie drirydridie glutanmgnhiidsds cicthe bkaiyand @sgmatic
having a standard boiling point of 300C or |ower are

acid ERddmiEs Quak! as vaRgbitrartydiide! phtreatic! anlmtdrider eyypomellitic
%?1 gxcess aci d anhydri de fygiiel ovw'@ng t he rhg}acti o;p,wjaci d

dri - havi ard L . X
PR35 1 g pasig oty i b

boi"n:é%%igaﬂmgﬁ G B, AR SRR @ Bjcer MBS
romayel [afcecares Al ARBYEgLT dnl kel el rafelcRl Ladl affres

rial

acqui sition, These acids d [ [
having edstandaed beiliagppaipkPf QQO%E oralg{iv%r %rr”é]yuqsrelddr%%ré: %rr]e%?ably.

Moreover, maleic anhydride and acetic anhydride are preferable from the
viewpoints of facilitating the removal of by-products such as carboxylic acid
esters and acy! halides outside the system and ease of industrial acquisition.

These acids and acid anhydrides can be used alone or a plurality of
types can be used as a mixture.

The amount of acid and / or acid anhydride used is preferably within the
range of a stoichiometric ratio of from 0.1 to 50 times based on the tin atom
contained in the composition of deactivated forms of the dialkyl tin catalyst in
consideration of the reaction rate and final dialkyl tin compound yield in the
dealkylation reaction, and more preferably within the range of from 0.5 to 20
times in consideration of the size of the reaction vessel and the reaction rate.

‘In the case of a stoichiometric ratio of less than 0.1, there are cases in which
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types can be used as a m xture. The anobunt of acid and

/ or acid anhydride used is preferably within the 20

range of a stoichionmetric ratio of from0.1 to 50

times based on the tin atom contained in the

conposition of deactivated forns of the dialkyl tin

catalyst in consideration of the reaction rate and

£ 73 .y Vi . _ .
thelreRBlorbas Hifenthn WBBRLIG WAl chfivérBly oRRlithg'ened of a

0.5 to 20 .ti [.Nn consider%hion of the si

t ze .of 1t.h
SORBIRTREH P DS S MR Nt P anys s ifouich nere
of a stoichionetric ratio of |ess tpan 0.1, there are .
arecpa ffacts @i tbR regetiom datecat fingndighy! 4N ¢qraRPynF yigld in said
proceedi ng, while conversely even in the case of a
dealkylation e2astionc ratio of 50 times or nore, there are
many cases in which there are no effects on the
r e8atd odealkylation feactibndisal preferably campedindulyiatl @ ireaction
said dealkylation reaction. 5 Said deal kyl ati on
tensatatrenof Fol iR R BOD°C akidréprefrably earfiedcdutodt a reaction
tenperature of from-20 to 300C, nore preferably

. t y ' _
‘e“%%%f&gn‘ﬁﬁfﬁﬁg ggt] 236 Ggﬂnd LRABEGRBUISh PbadticPerbratire is

a hi reaction tenperature Is

preﬁ%leafb?é liﬁcnfe%rsiri('d;ﬂeen%ﬁl:{i]&\ 'f%}%, Eﬁ%%éb?%a%@ SisotaREE in which

ere are al'so S€es 1 n Wi l'e " reacti ons

uch as dec osition ocecur at .high :

unpratll EEIPRT e, 25 fitraBba Tl "obalFast Hidh Femtrares
is even nore preferably carrjed out, at. a reaction

thareby dpsilling o AReTRABE 1D YIRICING Teagtianis Gyeriingre Preferably
deal kyl ation reaction is preferably carried out in an

cairiest pUp &t aareastionetamperatireas§ fram Ocin2aPHE nglmagdilion, the
neon or nitrogen. Although the use of a solvent is not

dealylatioadeacticraisdpréferiably carried autananonert ges almasphers such
can be used for the purpose of inproving fluidity,

asfiagl ddritaihinggarigbe, neemet hitrogenocedure, or efficiently
renovi ng water outside the systemin the case water

Lglﬁggﬁ?gﬁittﬁg ld&gedf%esdlﬁé&ﬂtié Aot rdgivEd iAsaRd dedIklation reaction,
a solvent can be used for the purpose of improving fluidity, facilitating the
reaction procedure, or efficiently removing Water outside the system in the
case water is generated in the reaction. Examples of such solvents include
linear, branched or cyclic hydrocarbons having 5 to 16 carbon atoms, ethers
composed of linear, branched or cyclic hydrocarbons having 4 to 16 carbon
atoms, and linear, branched or cyclic halogenated hydrocarbons having 1 to 16
carbon atoms. Specific examples of solvents that can be used include linear
or cyclic hydrocarbons selected from pentane (isomers), hexane (isomers),
heptane (isomers), octane (isomers), nonane (isomers), decane (iisomers),

hexadecane (isomers), cyclohexane, cycloheptane, cyclooctane, benzene,

toluene, xylene (isomers), ethylbenzene or the like; ethers selected from
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| i near, branched or cyclic hydrocarbons having 5 to 16
carbon atons, ethers conposed of |inear, branched or
cyclic hydrocarbons having 4 to 16 carbon 20 atonms,
and linear, branched or cyclic hal ogenated

hydr ocarbons having 1 to 16 carbon atons. Specific
exanpl es of solvents that can be used include |inear

or cyclic hydrocarbons selected from pentane .
diethy( i atbe rdipropiyk gihes (cwafh@b,ssil,bumeqihshélsw@&‘;}erdé')ﬂ?xyl ether

octane (isoners), nonane (isoners), decane (il sorrersz
(isombeyadizci etiférs@smmans), dipbenylesthae or He ligicgndhalogena
cycl ooct ane, benzene, 25 toluene, xylene (isoners),
hydrogbfbdrizenggieetedr from | inkethylenber shisetiect ellofoform, 6¢arbon
di et hyl ether, dipropyl ether (isoners), dibutyl ether
tetra !&H@?rﬁorogéﬁféﬁé, tfrd@lordetiseHEE dighlobbeekghe gisbaiers) or
'S

oners), diphenyl ether or the like; and hal ogenated

ahyd b | be§.
the Illg%l gﬁge?s:?réﬁncﬂ\%rﬁg cﬁﬁtt%dugéd)gl‘ﬁﬁgtc??gg%rk?hrﬁgiégtgb% can be used
{e

ed

carbon tetrac enzene,

rachl or oet hane, di chl orobenzene (isonmers) or 5 the
as a e These sol vents can be used alone or two or nore

types can be use as a mxtyre. The above-nentioned.
ey pogromentiensd adnareth peiia-bAR RGO B b YEiried
out simultaneous to said deal kylatio ,reactLgn.ﬁﬁch$
out simiutaneausyioasaish daaligdatiosh reachiRn. aPiRGR.i $a1%  Aegiylation
reaction while the alkyl group redistribution 10
reactiorads inmt a5 exquildgiuin i reaction rwhils it allydt araupa eedlistribution
are carried out in conbination as necessary. <D al kyl
reactigr i€0=po Wflsibridnal kedctibhn othp seactons: atec edrrigd t gt in
al kyl group redistribution reaction 15 and / or

comﬁﬁé‘ﬂiéﬂ’é@hb@@sdﬁﬁi on descri bed above are conpounds

that i nclude at” | east one type of conpound sel ected
fromthe group consisting of the dialkyl tin conpound
represented by the followng fornmula (13) and the

#%{%‘%?8%{@8 22??(3 conmpound represented by the

Dialkyl tin compounds produced by the alkyl group redistribution reaction
and / or dealkylation reaction described above are compounds that include at
least one type of compound selected from the group consisting of the dialkyl tin
compound represented by the following formula (13) and the tetraalkyl

distannoxane compound represented by the following formula (14):
R’ —Sn—Y (13)

(wherein R’ and R® represent groups originating from a dialkyl tin catalyst and
each independently represent a linear or branched alkyl group having 1 to 12
carbon atoms,

Y represents a group originating from a dialky! tin catalyst or a group
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Y 20 R7; -S I -Y (13) Re) (wherein R7 and R8
represent groups originating froma dialkyl tin

catal yst and each independently represent a |linear or
branched al kyl group having 1 to 12 carbon atons, 25
Y represents a group originating froma dial kyl tin
catalyst or a group 68 originating froman acid (HY)

acid an (YaQy) he a , of
°“%'8ﬁ 're@, Hosh At AR ) Bl £ o1 asid ApnVitGs AYQY-)CH‘% pKa of a
hydrogen atom has been added is O to 6.8, and % 45
conjugetsshaeittafyy riefhederme Y ibeyarh hydiagen at&ﬁh een
=2); 5 YRI2n ROk -01 | O Sn-R11m (14) R101 Y
addethey @to6R) an@10, R1t and R12 represent groups
originating froma dialkyl tin catalyst and
i nrdanéﬂdﬁmﬁehdeaw espgesert dri imesger af Ottoahandd +gjl % 2);
group having 1 10 to 12 carbon atoms, Y represents a
group or| i nating 1§oma dialkyl tin cat al yst or a
group g| nat i ng f"rom an acid (HY) and / or acid
Ez!d“ d (YOX) a of a conjugated acid of Y1in
the form $f HY in & hydrogen at om has been
added is 0 to 6.8, and 15 k, I, mand n respectively
representR an |nteg\ér of 0 to 2, k+1 =2 and m+ n=

(W%%W'&Fﬁrp ﬁz%%aa%tggrg%g Io¥lg|nat|ngI t?ngé ad a(ﬁ@/l tin

catalyst and independently represent a linear or branched alkyl group having 1

to 12 carbon atoms,

Y represents a group originating from a dialkyl tin catalyst or a group
originatin'g from an acid (HY) and / or acid anhydride (YOY), the pKa of a
conjugated acid of Y in the form of HY in which a hydrogen atom has been
added is 0 t0 6.8, and

k, |, m and n respectively represent an integerof 0to 2, k +1=2 and m +

n=2).

<Production of Dialkyl Tin Catalyst Having Dialkyl Tin Compound as Raw
Material>

A dialkyl tin catalyst can be produced according to the method of step (1)
using the dialkyl tin compound produced according to the method described
above as the raw material.

Step (I): A step in which a substituent Y of the dialkyl tin compound
having an Sn-Y bond is converted to at least one type of substituent selected

from the group consisting of an alkoxy group, an acyloxyl group and a halogen
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20 A dialkyl tin catalyst can be produced according to
the nmethod of step (1) using the dialkyl tin conpound
produced according to the nmethod descri bed above as
the raw material. Step (I): A step in which a
substituent Y of the dialkyl tin conmpound having an
Sn-Y bond is converted to at | east one type of
substituent selected 25 fromthe group consisting of
atom.an al koxy group, an acyl oxyl group and a hal ogen 69
atom Said step (1) is preferably a ste QonprisinP
Said stap Ohvish grefeeaidy @ step eamprising the delkigwipg-steps (I-1} to
(Hydrol ysis Step) A conposition containing a dialkyl
(I2):tin 5 oxide conpound is obtained by hydrolyzing the
di al kyl tin conpound having the Sn-Y bond by adding
e@qUePUS(HYdfalysRe Step)ut Aotsmpasitiost @mtéibird) a Mialkyl tin
component containing generated water is renoved from

oxidelddnp it i%%gait%irgg :bQ} HAr6I92RGItRE didhe/! qﬁﬁ%édrﬁﬁhavin? the

cont'al ni ng ti'n oxid obtained in step (I1-1

Sn-Y?‘iBEQrb adcﬁ@i%n ebﬁggllg{@rllingl@ggﬁfgﬂgaﬁﬁl ected fromthe

up conhsisting o carboxylic acid and
dr 1 halide. The foll.ow n rovi des.an. expl anat i.on
SR P semponBpt s iR Seitad et s bRl
obt ai ni.hg, a conposition containing dial kyl fip oxide.
the reaehLiiBYidoPY RRHCHEY dlea GRBBASTIAN At R itp xide
the dialkyl tin conpound obtained by the alk¥l roup
obtainediiis tstem (k1 bwitheaicleiash oardtype if ersapRynchselisted from the
reaction. 15 Here, an aqueous al kaline solution refers
group oomsistingueiars akohol, icarboxyliskcidrarahhydriogehinatids. been,
di ssolved in water. An alkali is the generic termfor
T hestolawiigtsrovitRl Avenslanatun dosaid stepa (MYitodizie MOH

and dissolves in water as described in Encyclopedia

GILEIED o 18, A oo S0 e
comp¥unBdE B Bdbthg an aqueous alkaline solution to the dialkyl tin compound
obtained by the alkyl group redistribution reaction and / or dealkylation reaction.
Here, an agueous alkaline solution refers to an aqueous solution in which an
alkali has been dissolved in water. An alkali is the generic term for a
substance that adopts the form of a hydroxide MOH and dissolves in water as
described in Encyclopedia Chimica Volume 1 (Kyoritsu Publishing Co., Lid.,
38th Compact Edition). Although M indicates an alkyl metal or ammonium
group, in addition to referring to hydroxides of calcium and barium, hydroxides
are also used in the broad sense to include sodium carbonate, ammonium
carbonate, sodium phosphate or the like.

There are no particular limitations on the aqueous alkaline solution used

in said step (I-1) provided the pH of a solution thereof is greater than 7, and

examples include an aqueous lithium hydroxide solution, an agueous sodium
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20 group, in addition to referring to hydroxides of

cal cium and barium hydroxides are also used in the
broad sense to include sodi um carbonate, anmoni um

car bonat e, sodi um phosphate or the like. There are no
particular limtations on the aqueous al kal i ne
solution used in said step (I-1) provided the pH of a

hyd?@klkzlb' Solutite! 8RT adiediisepbfisshuif )y?i’roﬂ&é’ so?@hc?ﬁ(aé*ﬁ'é’tﬁ.lecus

I ncl u e an aqueous |ithium hydroxXide sol ution,

cesiii” | umﬂfwg %@o%'ig 5 Solé%{ﬁe%ﬁss 6@‘3&9@10 lj:%?b@gésisoyglutlon an
B e T

ueous sodi um bi carbonate sol ution, an aqu
an RHE RIBHIONHHAL careenats splutian, éﬁu%t%o%soép 'Hm phosphate
hosphat e 5 solution or the like. Among these, the )
Solum@ué e dtkeumAmend hese, dbeaquseus sashumgbydroxide solution,
pot assi um hydr oxi de sol ution, the aqueous potassium
thecaquemist potassiliot hydroaide suieﬁbrprtlaé acaiebys pbtesstumorarbopate
al kal i ne solutions my be used alone or two or nore

soltligre srarayed prefeesbins Phelex byueousTaRBEN@EOIULIGNS may be used
particular Iimtations on the anbunt of the aqueous

aloAk iR livB &r $braityes HES b 88 rixtdre, 16 nahe QP@EP;’?&ﬁICUIEF

amount for formng a precipitate, It Is prefera

lim#StRFhs?hn ?he‘!‘@n%ﬂnt dithé % oLE%élln%o?(ﬂgﬁléri ESdP6vided it is

anount of the m xture contalnin
d the al k ou tr| tion .
an %@%@@#@ﬁr&ﬁ o fermiba i Giekin e rE B prele f‘rhléﬁee*a#a Wejoht
particul ar { at onthe erature at whic
ratiy phPH" ?) to 1@1 H"Beéiaé.%a%mo mr@'h@r%&%@a'amr gigligyl tin*
preferably from-10 to 100C, nore referably from-5
cornpowds QtHaingdt Ryulhe @legarqmeﬁlagmonerp@ramde/ or
for the reaction tenperature for increasing the

dealkyletiomreaddios, since there are cases in which
undesi rabl e reacti ons such as deconposition occur at

hi §here argpro giavticidart [imitatipns &s the tengpératdedovisiol stem (I-1)

yield, the tenperature is even
is carried out, and the temperature is preferably from -10 to 100°C, more
preferably from -5 to 50°C, and although a high temperature is preferable for
the reaction temperature for increasing the reaction rate, since there are cases
in which undesirable reactions such as decomposition occur at high
temperatures thereby resulting in a decrease in yield, the temperature is even
more preferably from O to 30°C.

The composition containing dialkyl tin oxide compounds is obtained by
said step (I-1). The composition containing dialkyl tin oxide compounds can
be separated in the form of the precipitate. A known method can be used for
the separation method, and for example, the composition can be separated by

filtration.
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20 nore preferably fromO to 30C. The conposition
containing dialkyl tin oxide conpounds is obtained by
said step (1-1). The conposition containing dialkyl
tin oxide conpounds can be separated in the form of
the precipitate. A known nethod can be used for the
separation nethod, and for exanple, the conposition
can be separated by 25 filtration. 71 Step (1-2) is.a
Stexp(Id) isemstamof eeactmg@scompnsw@ntwn@lﬂ@gddlalkh{yzlnthﬁﬂe
oxi de conpounds separated in step (I-1) with at | east
compBiitdd ¥esarated nstep i1 pwitk @t txhst bnertypdef gorappund selected
consi sting of an al cohol, carboxylic acid and hydrogen

from @ gerGGPtdbnsrs%Ha\tﬁ oA SETRINESTHORAY atitiang lyeitegen bdiide to
romthe reaction Iiquid. 5 Exanples of al cohols

remo%% r% e‘?lt Stsitai iﬂi’nﬁ? beh@&hé‘&' SwAHef OGS tHe ré\é’étﬁJh tif&id.

carbon a at conpose said al cohol is a

e A ETh s PsafinlsP FR0Lheh SRofdl, e me
numqua!gza(f)ggéfgq g%@'aoﬁ;ﬁo%%}raﬁ& @I e nol Wn%qﬁcted from
(i somers), decanol (isonmers) or the like, In ad tbl?
an lnt@eéxlﬁrﬂptceéZOﬁU@%laﬁdIa%haé‘Ob@tB%”QJs85099@0%&38”?(1% utariol

(1-2) include carboxylic acids in which the nunber

of
(isomens)) prentdroiyisdnears); dpeeel §apmers): bepianat (semersys qgtanol
nunber selected froman integer of 1 to 12, such as

(isonfe$ )M Korseridl, (iserakrsy, aeceno! (isomiecs)i or at&nedllkel bin yaddition,
acid, isobutyric acid, valeric acid, isovaleric acid,

é@b{“&ém L6idaQised iRised b@ indled@raitoxghit écid
exarrl?pgocaprm c g[}? ,I e|t hsyl but gﬁg-:zg “;m d, glie deids in

Wth%’tﬁ PdrRbEY lo?%ia?lg@ﬁ Cat&ﬁbOkha{‘%BHﬂi&'eCsél@i' Qarbbiﬂifﬁbébd- is a

decang:g acid nmers), nonanoi c acid |soners
S EHSHBRY, 4P RAUGERIL PSSR & Foirfc GERPTERERY acd
Propione G hﬁimﬁséicé%%fd?oiﬁpb@?ﬁé o el gt '§§¥4'%5é’a°id-
2-me|ttl13i/(|gutanoic acid, pivalic acid, hexanoic acid, isocaproic acid,
2-ethylbutanoic acid, 2,2-dimethylbutanoic acid, heptanoic acid (isomers),
octanoic acid (isomers), nonanoic acid (isomers), decanoic acid (isomers),
undecanoic acid (isomers), dodecanoic acid (isomers) or the like. In addition,
examples of hydrogen halides used in said step (I-2) include hydrogen chloride,
hydrogen bromide or the like.

The stoichiometric ratio of the amount of reaction agent used in said step
(I-2) (the term "reaction agent' is hereinafter used to refers to an alcohol,
carboxylic acid or hydrogen halide) based on tin atoms in the composition
containing dialkyl tin oxide is from 1 to 1000 times, preferably from 2 to 100

times, and although an excess amount is preferable for increasing the reaction

rate, the amount is even more preferably from 3 to 50 times in consideration of
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20 The stoichionetric ratio of the anmpbunt of reaction
agent used in said step (1-2) (the term"reaction
agent" is hereinafter used to refers to an al cohol,
carboxylic acid or hydrogen halide) based on tin atoms
in the conposition containing dialkyl tin oxide is
fr8n1ﬂ Lo 1g00 times, preferably from2 to 100 tines,
and al though an excess anmount is preferable for .
thei reaseaof negreonal ; atien ithe eactigne The alofamentiied, dange is
nore preferably from3 to 50 tines in consideration of
preferable sinse refmavahmofareatiosr agret @dgEt then reagiion requires a
aforenentioned range is preferable since renoval of
cofsidstdnls smgemit ef eeergyhen rtbactasm of edging ean overly excessive
consi derabl e anount of energy in the case of using an
anfOURt by réactiehdgept. amount of reaction agent. 5 Al though
the use of a solvent is not necessarily required in

sai - i . o . . 2
SoALAR o of 4 3 BRER ssossbp ey sd e o2

an, SERt g 5Behh Bl Pates EerD b SRR 16 Hlose of improving
Aol feERetng I mear kg Prosmes i SR pfdipgife dehersie uater
ki sy o ribshad oo P il it
ol ol 7 ol e G i s oo
Ex@nmsies dioh gsudrs astivesits oinciude 1breeches, hdnear At Igyolih aliphatic
varying according to the type of reaction agents and

hy@ipbadBbns Sach Sthénahet fisomernshoisetane disomersipostane (isemers)
tenperature at which said step (1-2) is carried out

oriatﬁ? ﬁugggﬁfcg%% %drhb&bbhg SURRGR RénZehemdiGerie) x30018 (iraidding

tenperature is preferable for the

is{’@?g%)iogir{hé% elALM € for increasing the reaction

nce there are cases in which undesirable

" SoBlh ST SR e Ser BGRB8 2ol s and sotens
used and the composite ratio thereof, the temperature at which said step (I-2)
is carried out is preferably within the range of from 80 to 200°C, and although a
high temperature is preferable for the reaction temperature for increasing the
reaction rate, since there are cases in which undesirable reactions such as
decomposition occur at high temperatures, the reaction temperature is more
preferably within the range of from 100 to 180°C.

There are no particular limitations on the pressure at which said step (1-2)
is carried out, and although it can be carried out under conditions of reduced
pressure to increased pressure, in order to efficiently remove water from the
reaction system, this step is preferably carried out within the range of from 10

Pa to 1 MPa and more preferably within the range of from 10 kPa to 0.5 MPa.
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20 preferably within the range of from 100 to 180C.
There are no particular limtations on the pressure at
which said step (1-2) is carried out, and although it
can be carried out under conditions of reduced
pressure to increased pressure, in order to
efficiently renove water fromthe reaction system
this step is prefergbly.carried out. within the range
BF Ragheen previssly,desqinech RNRYER IbILNEPasaY JP; ftpve
the range of from 10 kPa to 0.5 MPa. 73 As has been

watergengratesl gy the ieagsien, framitheugaction systeacisssaidystep (1-2), a
renove water generated by the reaction fromthe

known eabydrationyaéethodi canské tsed épr the-dBhydeatidonmetihod, examples
dehydration nmet hod can be used for the dehydration

of whRiHhohcluRianistilfatiopl  ¥éparationc! rediticdd s tpressureondistillation,
separation, reduced pressure distillation, 5

pressBFiS&§ distifigtordlithin AlmAdisMktiohh aPedtroplt distillatidrmbr b like. A
azeotropic di'stillation or the like. A nethod such as

meth@f S1ER %rsaéénrgaﬁuggﬁ@ gaﬁsﬁéj 584 fHPm%hgﬂsgé WRBaR tidP while a

rating agent su ecul ar

sieve cap be_ used a de rat, . i e r
knowf, SSyfrRling 0T e lh s, & HRUSF SIBHF Tan, BCISe 45

in each 10 reaction of the present enbodinents, and a
dehy@ra§ia 988kt i on vessel can be used. Conventi onal

reaction vessels can be suitably conbined for use,
axenplase nst particetarn loitatirnsaoR (the reagtieraNrRSSel rsagl i eagh
stirring tank, depressurized stirring tank, colum
reactiopaot the pdesarit! érabodimerds,uand paokwn tAdtion, vessel ican be
filmdistillation still or the like. There are al so

usedparGormugntiondll reactionovesseist ban ke natiteblyalconfbindd for use,
reacti on vessel, and a known materi al can be used. For

mPIPLE, whicheaREILER \wsaptingdaniel besgizedlt adtitting s tank,
oxa steel, carbon steel or Has?gl | oy, Fgr a reaction d

depr§57E ST Plr, BISATBEIUS M oS eyl e
thin fﬁé@?‘é‘lﬂqﬁbﬁﬁtmf@p@ﬁﬁﬁﬁg ;rﬁ\e}‘%l'g%‘ P&%r ;gén)rgbﬁgr BnitdhibAs BAthe
material of the reaction vessel, and a known material can be used. For
example, a reaction vessel made of glass, stainless steel, carbon steel or
Hastelloy, or a reaction vessel made of a base material provided with a glass
lining or a Teflon-coated reaction vessel can be used. Since there are cases
in which corrosion by acid may be prominent depending on the step and
conditions, in such cases a reaction vessel made of glass, that having a glass
fining, that provided with a Teflon (registered trademark) coating or that made
of Hastelloy may be suitably selected.

The dialkyl tin catalyst produced in the previously described steps can be

used to produce ester compounds. As was previously described, the

optimum process for producing the dialkyl tin compound by the alkyl group
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20 conditions, in such cases a reaction vessel made of
gl ass, that having a glass |ining, that provided with
a Teflon (registered trademark) coating or that made
of Hastelloy may be suitably selected. The dialkyl tin
catal yst produced in the previously described steps
can be wused to produce ester conpounds. As was

reviously described, the 25 t§.mum prqcess,for .. .
rediStdRkHaT GERRITLIC) T RTPrentoapBladimayts: RICHR e gy ti
74 redistribution reaction of the present enbodi nents
compoung teHee @bigired extremelyneffciently dﬂbiﬂeo%@%ﬁ r?goconveﬁ'ng a
extremely efficiently in the case of converting a _
sulstibugerittafen tompositioo mf cdgadtivatesk forpa cifithea tdbalkyloimsatalyst, in

the dialkyl tin catalyst, in which the pKa of a
whighrthe K2 6f 8 donjuifatéd acitlibbihet subrstituaint oh¢hel dillkyy tintdatalyst
catalyst 5is 6.8 to 25, to the above-nentioned Y
is 68 towed thtnBeabovd-pehtiBeedly Jollbvedt biyenpat-tpéatirgy at @ high
such an exanple, after treating the conposition of

ten?pr?e;}‘é dréat eeh T o 9 Eﬁﬁm?!é?l lé‘i‘tgrt{'rBal"ﬁ#d“’fhiedQ;cfn‘?é@g%"on of

t
ma carbonic acid este product | on Pprocess that

de%@tiﬁég%% gc#rﬁ{?g%(f t?éi %g’?&r@ﬁ iaﬂ%xggel %r@iﬁalfd r{af g%'ﬁbg?ﬁc%&ﬁtester
o G 85 B, B e BB SRt o

previously described step (A), the alkyl grou .
deserthest Pels ivgH laé‘a@ﬂdoﬁnijsl( @érﬁq'fécF”WG%/'dBy PFRfgfably an acid
treatnment, and the dialkyl tin conpound forned (and,
anbydride sirid; moriealpkgferablycacelioy anhwiiride ivo@geprtaamceowith the
di al kyl tin al koxide followed by recycling as a

praddusly sleséived bieppiA)dtie alkyl gfouparedistiibutior teastionris camried
this case as well, since 15 the al kyl group

ouf i I5d4ti fedtiieimt F 86 tthendigkyl e dongsmd foredi (et prdferably

an” equilibriumreaction as previously described, and

di %‘?ac%i‘oi){“ﬁne)ti¥ %bﬁl%rtedi’ (O BRIKyYI 88 aMoxide RAbIveUYY rké'?fgcf:ling as .

reacti on, al kyl group redistribution reacti'on

= BRI pRRTLER ol e Eadtl ) B3R oo, since
thé: Oa'n?y Sich;u%n rgéis{]rll ) |t0|i'|V|‘:J‘etae 10}6‘10{){T§hé np?@@eﬁp e%%éjdiments is an
equilibrium reaction as previously descriced, and based on the typical
properties of an equilibrium reaction, the alky! group redistribution reaction of
the present embodiments is preferably carried out according to the procedure
described above using the composition of deactivated forms in which said
deactivated forms have been accumulated and / or concentrated to a high
concentration (for example, a composition of deactivated forms in which the
content of deactivated forms, in which the number of alkyl groups bound to the
tin atom of the alkyl tin compound is a number other than 2 with respect to the

total number of moles of tin of the alkyl tin compound contained in the

composition of deactivated forms of the dialkyl tin catalyst, when represented
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20 deactivated forns have been accunul ated and / or
concentrated to a high concentration (for exanple, a
conmposition of deactivated forms in which the content
of deactivated forns, in which the nunber of alkyl
groups bound to the tin atomof the alkyl tin
conpound is a nunber other than 2 with respect to the

as Sy denddl e ol 2560 b BeR), 5 Fudieidr, bids“BRE R
of t 8 di ?) k%‘l tin catal yst, when represented 75 as
Prefefﬁh'v/g irOlYnOFFIY8br nore, preferably 30 nol % or nore

and nore preferably 50 nol % or nore). Nanely, one ]
dNareely, enetahie@rafdbatpressrininvention is o prastigecthendialkyl tin
di al kyl tin conmpound fromthe conposition of
compeadtfromttiee doompusitadn ohdealitavaled farms afdhel dialkyl tin catalyst
formed during a process for producing ester conpounds,

formdd aRiMpGahepRdeds dioal prvbuting estep asombaunds, diegekigtaté | $rid
catal yst, and reuse as a catalyst for the production

dialkﬂft{ﬁééﬁboﬁﬁﬂ%i Ed(ﬁalk?r‘ﬁ'n Ratdly&UbAG! RbuSe'dR08] Gatdstfor the

esters. The process for producing carbonic aclid esters

[ 3 ' o (4):
prod LR TR, ERTREIRE shiparti /bR ia Ehlart)
rbon di oxi de d. di |. ti.n catal re reacte
e Bragese 1of Bl Sorttinig 2 e S buty ol g the
ester; %QSQ & ) (carbonic acid ester separation step)
folloyipg s @ldkid ester is separated fromthe
reaction liquid to obtain a residual |iquid; 15 St%F
Step(B) (di alegrbonicracicestey fermatipmesiem) icarban dipxidenand dialkyl
residual liquid and alcohol are reacted and generated
tin catalyst dre meaxctacdo mitsinda reletiary digeid contairigg nearhoeict agid
dial kyl tin catalyst; and Step (4) (recycling step)

estet he dialkyl tin catal yst obtained in step (3) is
recycled back to step (1).

Step (2) (carbonic acid ester separation step) the carbonic acid ester is
separated from the reacticon liquid to obtain a residual liquid;

Step (3) (dialkyl tin catalyst regeneration step) the residual liquid and
alcohol are reacted and generated water is removed outside the system to
regenerate the dialkyl tin catalyst; and

Step (4) (recycling step) the‘dialkyl tin catalyst obtained in step (3) is
recycled back to step (1).

The following provides a detailed explanation of each step using the
example of a process for producing carbonic acid ester using dialkyl tin
alkoxide for the dialkyl tin catalyst.

(i) Alkyl Tin Alkoxide Synthesis Step (Step When Starting Up Continuous

Operation)

In this step, a previously disclosed process for producing alkyl tin
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20 The follow ng provides a detail ed expl anati on of
each step using the exanple of a process for
produci ng carbonic acid ester using dialkyl tin

al koxide for the dialkyl tin catalyst. (i) Alkyl Tin
Al koxi de Synthesis Step (Step Wien. Starting Up
Conti nuous Qperation) 25 In this step, a previously

o £ SR LEABI A B e T i

step is a step of producing an al kyl tin al koxide
stegf obprcaluding &y Blkyl fin elkodisiedrem & dishkyl tin axiderandsalcahol.
whi ch the nunmber of carbon atons that conpose the
al Alebpb!s ih svriich tind aumber ef carbdrr atoreshthal teegwposerthe aleohol
12, such as nethanol, ethanol, 5 propanol (isoners),

is PHURBRl sblscds® o apeitege?! of(1 3@ M2 Suchhescarthanol, ethanol,
I soners), heptanol (isonmers), octanol (isoners),

( . . .
proggrg@erﬁégbrﬁééznﬁﬁébol &ﬁrﬁ@@), bERBBY AdoMbrs)t ABxandigisontiars),

sed for the alcohol. A'dialkyl tin oxide
oo ey ) ot (Bl Mln=ph s R decarié Bomgfs) or
theii*g,t Qf%fféf%téﬁ n‘éé%ﬁlo\}lﬁ?e:ﬁff:gééﬁz aRllfngaE wg;er glr gnszlkgd
of ARl Rt FAATaBentanic 15 GUBw i fafuld 4267 R Beed for

al i phatic hydrocarbon groups having 1 to 12 carbon
theatialitgl thucxidesisedrin tig aIkykiim alkoxidgraypyhnesis siemer s) |

but yl iqpne s), pentyl (isoners), hexyl (isoners),
hept yl R(lso rs), octyl (isomers), nonyl (isomers),
decyl ﬂsoner ), undecyl (isoners), dodecyl (isoners)
I'ke
é n

gr oup The , preferably linear or branched (28)
sat ur §tqd

R15

(wherein R' and R*® independently represent a linear or branched alky! group
having 1 to 12 carbon atoms).

Examples of R™ and R" include alkyl groups which are aliphatic
hydrocarbon groups having 1 to 12 carbon atoms such as a methyl, ethyl,
propy! (isomers), butyl (isomers), pentyl (isgmers), hexy! (isomers), heptyl
(isomers), octyl (isomers), nonyl (isomers), decyl (isomers), undecyl (isomers),
dodecyl (isomers) group or the like, preferably linear or branched saturated
alkyl groups having 1 to 8 carbon atoms, and more preferably an n-butyi group
or n-octyl group.

Said alcohol and said dialkyl tin oxide are subjected to a dehydration
reaction and the water generated is removed outside the system while
obtaining tetraalky! dialkoxy distannoxane and / or dialkyl tin dialkoxide. The

temperature at which said reaction is carried out is, for example from 80 to
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20 al kyl groups having |I to 8 carbon atons, and nore
preferably an n-butyl group or n-octyl group. Said

al cohol and said dialkyl tin oxide are subjected to a
dehydration reaction and the water generated is
renoved outside the systemwhile obtaining tetraal kyl
di al koxy di stannoxane and / or dial kyl tin dial koxi de.

he 25.tenperature at which said reactjon i,s carried
180° G anCL in (GHk 1 ASTs er GRNGERER Wale' 1gdeiten e | ol e the
to renove generated water outside the system the )
reactiosa dempsratbirm df aPlaferably gremer 881 o 1 180G cthavdbs yerying
al t hough varying according to the pressure, and
accorgling o dhe pressymet anp althouge a bigh tenaperngturefigrprefeargble for
reaction tenperature for increasing the reaction rate,
the reaction tehyeeatare foraneeasingrthetreattiomrits| sinbé ¢herearticases
such as deconposition occur at high tenperatures, the

in whett hfdediRiBRer Riadfiénd SsEH eabr ebeombbyitivht icBuk hat high
range of from 100 to 160C. The reaction pressure is a

| ’temp%tfﬁié%%é QI?% Wt t‘é\“(ﬁ)éigfﬂ.g% ?ﬁ %%revﬁe?éraﬁg \Pﬁhihetglﬁxrgﬁgg of

e system ‘an ough ‘varyi ng accor
r.eacii o 1.S: WM Lh f
from 188 15 "B85E; 0 neT8RGH R i <Gout<is ¥ brisule Bt 318%s Genof el
l[jmtations, on the reaction ti of the dehydration
wate {cibe Fovas GUISES e RisiF Ty ap GingUglo Y SpNaECHaEIg o the
preferably from0.01 to 10 hours and nore . preferably
reactiqrpiaroparatyepisnwiliis thekange & fiogh 2Pdochipiletfdl oHegre are
the desired alkyl tin alkoxide conposition has been
no particeian dichitatings pndbe seastion tmetafdhe dehydiationdaaction arskis
determ ned by neasuring the anbunt of water extracted

genet&llyofroai G hie 5§ sibars, efdrsbly frarh A1 dsi1ighddSSandiniore
by sanpling the reaction liquid. In order to produce

prefrB6lyral0.8 1of 2 tHaerd)r ched regetitpdisedthsleted dhee thé)desired
the reaction is conpleted after confirmng the

a8 e SRS o ] St o
react%r?lcgﬂ)glgg be determined by measuring the amount of water extracted
outside the system, or by a method using "'°Sn-NMR by sampling the reaction
liquid.

In order to produce the mixture of the present embodiments in step (1),
the reaction is completed after confirming the obtaining of the composition in
which the molar ratio of tetraalkyl dialkoxy distannoxane to dialkyl tin dialkoxide
contained in the alkyl tin alkoxide composition obtained in the
above-mentioned reaction is within the range of from 0:100 to 80:20 when
represented as the combined mol% of both, and more preferably within the
range of from 10:20 to 70:30. The alcohol used may be allowed to remain

present or may be removed by distillation depending on the case. It is

preferable to remove as much of the alcohol as possible since this offers the
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20 contained in the alkyl tin al koxi de conposition
obtained in the above-nentioned reaction is within
the range of from0:100 to 80:20 when represented as
t he combi ned nol % of both, and nore preferably within
the range of from10:90 to 70:30. The al cohol used
may be allowed to remain present or may be renoved by
distillation depending on the c

achRniAgR BhPENBATIB AR FRIUS IRGCHZs P! T eAoUBR JeSsgls of the other

possi ble since this offers the 78 advanta e of bein

stepbl eRemavalibye knewsidigtilgtionHaethoscisi RiRIajaBIg s the refoval
other steps. Renoval by a known distillation method

mettsod)r arick raa khewhodistillatione apparatusieahobe used forkihewdistiliation
distillation apparatus can be used for the

apﬁa@tud Ligéd € disifi s eielalcabel tAothih filil distilfationapparatus can
al cohol. Athin filmdistillation apparatus can 5 be

be ﬁ{r@fﬁ??@l?' lyséaeﬁﬁ tﬁ@rd.&hﬁau@hSén»éératusogn@e REBAGWS aitares to be

ows al cohol renoved in a short period of

rer@{g\@d mTEesrh%rfj1 Sn&{i) o??iﬁ'idncufﬁe dérrg‘ o bﬂl&%lé?ﬁlrﬁlth%ontsy&? the

reaction v ation reaction, and

k
tyrgegheastPn HesBs) o el %*W?ti%ﬁ??%@% s &ff raéﬁﬁ@%hséﬁﬁ-.tﬂ% or
water is extracted fromthe rea |0£)0\iesse

colym-ynedeasHon NopsRl capRA YBrdt WH.HOé”*JX*ﬁF%" mixture

boi ling point reaction m xture containing, t uceq

confalfying Watenisi@stiagted from g reaction vresel dy ﬁ’iﬁtﬂlea&' 'Péhe orm
extracted fromthe bottomof the reaction vessel in

of tehgas,owhil@fa bighi bpiling pwinti reasticm oviktune ceptaining he sergduced
for such a reaction vessel, such as nethods using

alkyk aint alROxid6 FediRyli tire blll«d»(r@ mintyrefs ektoacted drgm dhe dottom of
stirring tank, nultistage stirring tank, distillation

thé Phaktidn Vsl i AR 6 &liqulcht iveicte! kHiown methods are used
mul titubul ar reactor, continuous nultistage

fordét?éﬂ bl ALLASh Gaksem sum%gﬂgﬂﬁdé”@smé heActidrl Wessels including

vap orator react ot provi support inside,

an&%ﬁff’ i S aévsiﬁa@?aiw‘r" ulftage ?agrﬁ“dpi?a&a‘%é‘!!@&‘ g
R SB58. AT cy e,y SO 5, by mutistege
distillation column, packed column, thin film evaporator, reactor provided with a
support inside, forced circulation reactor, falling film evaporator, falling drop
evaporator, narrow flow phase reactor or bubble column as well as
combinations thereof. Methods using a column-type reaction vessel are
preferable in terms of efficiently shifting the equilibrium to the products side,
and a structure having a large gas-liquid contact area enabling generated
water to promptly move into the gaseous phase is preferable. Although a
continuous method using a multitubular reactor, multistage distillation coiumn
or packed column packed with a packing material can also be used, since the

dialkyl tin oxide used in this step is ordinarily a solid, a method in which this
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20 preferable in terns of efficiently shifting the
equilibriumto the products side, and a structure
having a | arge gas-liquid contact area enabling
generated water to pronptly nove into the gaseous
phase is preferable. Although a continuous nethod
using a nmultitubular reactor, nultistage distillation

n ck ed
step gty r'e%gﬁ? ST MPRLs B et D BnREf Y u&rewﬂg the
this step is ordjnarily . a solid

Cont%ﬂ%&lﬂfﬂﬁﬂ %ud@\k%‘iﬂ% in £ cQlugm-types f elagtloe a"ﬁsﬁéh'sohhe mest
a tank-type reaction vessel followed by increasing the

prefetahie.enfitiaudl kneyn mAterialsim@kbgeused Prcteufeadtippevessel
reaction vessel is the nost preferable. Al though

and lkmeswprovidest itladys doapob bauvs edetfimentat exffects; t natenads seich as
and |ines provided they do not have detrinental

SUS304, eSUS16RIreSUSBI6E Urb insxTerSiNB3aAd cSSBa fused SiefarLbly.
are inexpensive and can be used preferably. Known

Knovﬂ pritessing &ﬂﬂblﬁ%@ﬁf“indh%hgqhﬁ%rhéﬁtkréﬂehn% fRME elérs and

ow neters and thernonefers, reboilers, punps and

thern@é‘%’t@?sc‘ §8§>§|Ié}[§y %%dccﬁﬁ Sr%S‘rﬂéi be ?d&gbo ngsé&oéiiy

> as steam heat or a be used
a knq)oZr?th}e Hod s ﬁ a8 éjﬁgﬁghggtgﬂg sr 5%%&0%%& 88%4: ?«% hé&ind,

Di al k Tin Cat .Regeneratjon St St
and AkPRTGROTRASS TR pir GG QO BT CE 18, G PRgissed for

residual liquidin step (2), since it resenbles the
cooling.al kyl tin al koxi de synthesis step described above,
it will be explained first. This step is a step of

(i) dibjkgtTinCatalyst Regiederationi $fepStept )i ned 15 in step (2)
and al cohol to a dehydration reaction to regenerate
Aithblgth tHis Btepisloaxiield outhftdrastgainigca hedidualniguid phstep€2),
nunber of carbon atons that conpose the alcohol is a

since it F@b%fmlﬁéé a5 BRIKYI MMy SEehedt sled Bedatibetabvas it will

nmet hanol, ethandl, propanol” (isoners), butanol

be eXdISAEE rﬁ?gt: RA ﬁ@B'ls bl OTBF SUbjebFIFMY residual liquid obtained

in step (2) and alcohol to a dehydration reaction to regenerate dialkyl tin
alkoxide.

Although alcohols in whfch the number of carbon atoms that compose
the alcohol is a number selected from an integer of 1 to 12, such as methanol,
ethanol, propanol (isomers), butanol (isomers), pentanol (isomers), hexanol
(isomers), heptanol (isomers), octanol (isomers), nonanol (isomers), decanol
(isomers) or the like, is preferably used for the alcohol, the same alcohol as
that used in the above-mentioned alkyl tin alkoxide synthesis step is used
more preferably.

Theldehydration reaction is preferably carried out under the same

conditions as the conditions of the alkyl tin alkoxide synthesis step. The
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20 (isoners), heptanol (isoners), octanol (isoners),
nonanol (isoners), decanol (isonmers) or the like, is
preferably used for the al cohol, the same al cohol as
that used in the above-nentioned al kyl tin al koxi de
synthesis step is used nore preferably. The
dehydration reaction is preferably carried out under

t he same_ 2 nditi s.th ondj. t i . k :
reapFan JPicEama S ones 108 Begtet ANl ARG bigeBsitih s
npl eted once the deS|red al k tin alkox
Obtétﬂ%'o& Thenprogressien; efedhe Tieac é‘?'@)g?%%s‘? 8% é? fgtermined by
reaction can al so be determ ned by neasuring the
meaguiimg the amount of water extracied siutride Hee Systeah ordpy Bymathod
met hod using 119Sn-NVR by sanpling the reaction
usihg gtiISh-NMR duyd esantpiingr thetupeadtibe liquid.xt i erdefr tohproduce the
present enbodinents in step 1, the reaction is

mix@arPbeiRIpRisent enbadirnentsria sts 10héireadtprols ddmpleted after
conposition in which the nolar ratio of tetraal kyl

corSfirftli Hfg?lﬁé bR i h% 8K 6rﬁp6’élg+ﬂﬂﬂ wglcﬂ tAbhMax AR of tetraalkyl

contarned I n koxi composi tion
el A RS 946 PR LR e
cof RV TBI S e o PR e e o
frof BE100) & AOrECMERaRIESeS 1S Ies comPinatt nﬁﬂo?efﬁeﬁl and
to renove as nuch of the al cohol as possible

marepreterablyswithia theviangggef Gemptd:9g t@b?@ 3Po rT@@u%léOhﬁ*eused

size of the reaction vessels of the other steps.
mayerabdwey tarémainnpreésent or mey de neptdved bysdistllation depending
preferable for the renpoval nethod, and a known

ondhetdddeat il03 praferablalso camobe asumedhf of thehalcohol as possible
distillation apparatus used to distill off the

sirRbOARObfferd thd iddvhhidge ofisdind bbld Rredibathé eizeceitheaeaction

preferably used for the distillation apparat us since

ve%éel@' 6P aétﬁgpo%teéé) bﬁe'iﬁg?léketfb I & fﬂﬁﬁbﬁ’dm@fhod is

erlng romt tin al OXI e synt es| s

prétefdble %orn&\e i éva‘cltn?@thgaegnaoé kSn Hidlis¥ibn dopafitle San be

used for the distiltation apparatus used to distill off the alcohol. A thin film
distillation apparatus can be preferably used for the distillation apparatus since
it allows alcohol to be removed in a short period of time. Differing from the
alky! tin alkoxide synthesis step, since this step does not use dialkyl tin oxide
generally in a solid state, there are few restrictions on the reaction vessel.
Namely, there are no particular limitations on the type of reaction vessel of the
dehydration reaction, and a known tank-type or column-type reaction vessel
can be used. A low boiling point reaction mixture containing water is
extracted from the reaction vessel by distillation in the form of a gas, while a

high boailing point reaction mixture containing the produced alkyl tin alkoxide or
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20 generally in a solid state, there are few
restrictions on the reaction vessel. Nanely, there
are no particular Iimtations on the type of reaction
vessel of the dehydration reaction, and a known
tank-type or columm-type reaction vessel can be used.
A | ow boiling point reaction m xture containing water

alkyl {iﬁ a%llﬁc?&ﬁ#éa%ﬁﬂé fsoé%gét?% ﬁ‘l”i‘:gﬁ trféz‘gé{ﬁérﬁeéf th¥ rQééﬁdH l/é’:%é'e‘?ﬁh

ormo
reac n_m xt tainin roduce alk

the ok BaB: - JeriaiR, o hthids %@erH%adﬂ?OM b &' Bector
extracted fromthe bottom of the reaction ve

vessqlngugh pg regthads juginareagipn d@sﬁﬁdmuweJm@ofi?@ @@Bple
for such a reaction vessel, such as nethods usin

a stinirg:éanko multistegp stirming tamkngistifigtiost colean, exudiigiage disdillation
stirring tank, nmultistage stirring tank, distillation

columry| matitubalér restchoye cdntiriuidusarniutiistem ec distithatiomodluimny ipacked
reactor, continuous nultistage distillation colum,

coluriClimsl f!mOéWﬁbrathrl Feddtbmpenadsd a¥ith a s@mdrﬂﬁnsm@vmcéd
with a support inside, forced circulation reactor,

circulbfibh! rescﬁfor | g PYORAY 8l oralck! +dnrmgoercgpeey@cnﬁfo%t R&rrow flow

narrow fl ow pRase reactor or col'um as well as

phas&orggk:ﬁ?tdroﬂﬁbﬁlpeéo?%n &Wﬁld s cof ﬁat?or%o‘tﬁg?? f Y Rffet pP

reacti on vessel are pre erab e1n erns o) |C|en

ng the ui Libriumtao t roduct s SI
using, 2 BBlubrinfibe A5pfiPH, veShele e debieFalipat Siifnd o coraBienuy
enabl i ng generated water to pronptly nove i .t he
Sh'ﬂ"@%’é%@éil‘—wﬂ)&%@ itQ PR Prerupiseside, ggﬁtg RISGRIr ﬁgﬁw Fslarge
a multitubular reactor, nultistage distillation
gas-ligoidieantact miea cenabling reenesaiesdwatarhtoa pripRih ghove into the
material is particularly preferable. Al though known
gaseomns ephadss isrgyeferableed A aontibuthe metmd wsinge ss ehultitabular
| i nes provided they do not have detrinental effects,

reactBBtrnltigtagesdistillativn JdhatA .or PdoRed colurti/patkéd avith a packing
i nexpensive and can be used preferably. Known

mateﬂépﬁeﬁétl&ﬂaﬁﬂ Eﬂr@ﬁéﬁ‘éﬁle' RIS KhiWwh ThaRABE MEG fbeaﬁsed for
[ow neters and thernoneters, reboilers, punps and

i GEERESSUES B 1hEs (ASUBS Pl AFRE v BRI,
materials such as SUS304, SUS316 or SUS316L are inexpensive and can be
used preferably. Known processing equipment including instruments such as
flow meters and thermometers, reboilers, pumps and compressors may be
added as necessary, a known method such as steam heating or a heater may
be used for heating, and a known method such as air cooling, cold water or
brine can be used for cooling.
(iiiy Carbonic Acid Ester Formation Step (Step 1)

Although the present step is a step of reacting a dialkyl tin alkoxide and

gaseous carbon dioxide to produce carbonic acid ester, a previously disclosed

carbonic acid ester production process (such as WO 03/055840 or WO
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20 be used for heating, and a known nethod such as air
cooling, cold water or brine can be used for cooling.
~(iii) Carbonic Acid Ester Formation Step (Step 1)

Al t hough the present step is a step of reacting a
di al kyl tin al koxide and gaseous carbon dioxide to
produce carbonic acid ester, a previously disclosed

25 carboni c acid e;ég{f Bro ucti on process (such as WO
04/934843)J2 preferaity us /\0B4898) is preferably used for

this step. The al kyl tin_al koxide conposition supplied.

i nThaiatky tiepalkexide sompasitiasysupplieg iINHBISHRP| May &e supplied
al koxi de synthesis step at the time of startup or from
fromhthe ikt tin alkoxide spnthesispstep @t thetimst ofstartup pe fropeihe alkyl
during continuous production. In 5 addition, there are
tin CARGEdE NprebLekor tstés ol steps (B)pHurng foomtinaoss quodéction.  In

regenerating dialkyl tin catalyst to be descri bed

iBoS! - tdpks inIMPRHISE G3' B duppliste o i rsiép of
addg@é@r tgggi%t odwtahce:éi‘ﬁol('/emnti oned di al Igp/fslti n al koxi dep

t . ' i AP ina mxture
re%ﬁﬁf%ﬁﬁ%lglkghﬁpg%hsg%%é%ggound%?%f?m of dialkyl tin .
al koxjde. 10 During saj eni reactd on, '

G KPS b Hoaflls” RetpaAC Alidtie " BRE'ARE, ab@rfled 1o the
liquid or in the form of liquid with sol vent .
abeyemantened dikvion aikerdede seibng e 35S aafidhiain &
is used preferably to put the dialKkyl ki n, o>ﬁ' de, into

mixure gontginingasarpen digulds prnd iorwafy diglky tpea lSQ’E'dPnt 0 a
liquid state with a solvent or the like. Al though
vaDuiring saidochdinmigalt reactient saigedialkyl tn @lkoxidecis nemcied in the
reaction is carried out, the pressure of the reaction

fortp o gibialdadd in this tfsinm of beiquicawith ap$olwentnarid {iveelieur A method
1 MPa and nore preferably within the range of nornal

forPSBBHIRG ot Ryl ByVisating! ishesehpiefensbhgtapaiotd diglikdyd tihhexide

reacti o pressure, e reaction tenmperature Is

t
B EEHEP it | Sagey 158y hed bperis 1406 s <
sol/ent Br le’-zylikve\'i. t Wltplough varying according to the temperature at which
the reaction is carried out, the pressure of the reaction is preferably within the
range of normal pressure to 1 MPa and more preferably within the range of
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 fiuidity during transfer, is more preferably within
the range of from O to 80°C and most preferably within the range of from room
temperature, for example 20°C, to 80°C. The reaction time is within the range
of from several seconds to 100 hours, and in consideration of productivity or
the like, is preferably from several minutes to 10 hours. A known tank-type

reaction vessel or column-type reaction vessel can be used for the reaction

vessel. In addition, a plurality of reaction vessels may be used in combination.
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20 the range of fromO to 80C and nost preferably
within the range of fromroom tenperature, for
exanple 20C, to 80C. The reaction tine is within the
range of from several seconds to 100 hours, and in
consi deration of productivity or the like, is
preferably fromseveral mnutes to 10 hours. A known
tank-type reaction vessel or colum-type reaction
Sincevthesekctiam cbrsistsenf 4 oeadtiva between @ara® diexids (gas) and an
addition, a plurality of reaction vessels may be used
alkyl tR ARGRHE &onfPbsitidh3 (IRjuid)e itt isepreferableoto unsase theftontact
reacti on between carbon di oxi de (gas) and an al kyl

area bbfivedr @ ﬁ%s SRAMESId bPthdréading the ghb-ligaidointdriictbincorder

I Ncrease t contact ‘area between the gas and liquid
by tncr | t e i i > il e
to a5 REb do SRS e, KrplPifinge Cfithe vstd for
findings can be used far { he hod_f d
the meiBPdAG PR BhURrPering ke Tdd fnieftaed Hihisdahier
and in the case of a tank-type reaction vessel for
and ixihfpFase 2 Aok AR feacton Bassel TohEXemA, Agnefiogthat
or generates air bubbles in the liquid is_p[efera?Ie
incrembes the stirting spaed asfgenesaips A bybiles snthe lisyid ispaferable,
nmet hod that uses a packed columm or plate colum is

whiledfrefttes ajzise. ofEracpiLrm-typesredction| vasset, ypanaihodethet i uges a
vessel s that can be used include plate colum types

packd8icdtLirfn niprte cdlr.is prefersble) aEgatpis ofvsuchecolumn-type
counter-current tray, and packed columm types packed

reacfrfélrl gﬁlgéélé Mt LA WedRelideOpERs eblupiret ugifg @ bubble

gring, lessing ring, pole ring, Berl saddle,

S | | [ nBasAdK_a: column
tray, 2 i, Bt 4 yBve AP orRAEKI bur R anB

Al t hough .known 15 naterd al s . LS e 0 PP
types @é&??% i |5‘bg§réq>usapy&e|si #e%a‘%?ﬁﬁégr'#%e% Oé%g‘reaslggl\genng,

detrinmental effects, terials s SUS304
lessipg BUSPOIR MBS cBef RekgiEn JRipEosk 5308, o Badking WeRAshon

preferably. Known processing equi pnent incl rdilgg%
packimg;t Helipanks Suzer packingwMeliapask 1dthen dkeonBitBpiedh known

reboil ers, punps and conpressors may be added as
matariie ssay pe usednionmthenseactibrsvessehandtlngs provided they do not
have detrimental effects, materials such as SUS304, SUS316 or SUS316L are
inexpensive and can be used preferably. Known processing equipment
including instruments such as flow meters and thermometers, reboilers, pumps
and compressors may be added as necessary, a known method such as steam
heating or a heater may be used for heating, and a known method such as air
cooling, cold water or brine can be used for cooling. Since the reaction is
generally exothermic reaction, cooling may be performed, or cooling by heat
dissipated from the reaction vessel may be performed. Altermnatively, heating

may be performed for the purpose of simultaneously causing carbonic acid

esterification. A known methed using a jacket or internal coils can be used for
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20 heating or a heater may be used for heating, and a
known net hod such as air cooling, cold water or brine
can be used for cooling. Since the reaction is
general ly exotherm c reaction, cooling may be
performed, or cooling by heat dissipated fromthe
reaction vessel may be perfornmed. Alternatively,
r
co@lﬁ'ﬁﬁrﬁlg ng%tﬁﬁ’ g‘n%cr‘aé%g:fdgg mgg? bc%Fch& oQ@fe%a%ear% alkyl tin alkoxide
ifica net hod a
cofiblint SiBeliPd o ApEERLTE Assel @ﬂ&%ﬁ#ﬂa@i&o i pagion
reacto car bon di oxi as and [ tin )
Ve%ﬁeioSﬁP@éate[YorﬂEo PYiBARY ¢ @'%@8 R rtﬁ?es'r' HQOFP e ggaction
may be supplied to the reaction vessel separately, or
vessely gy iReayrialesd bprsupplied fsaupm plurglityoot: lesatiens of ¢raction
vessel. They may al so be supplied froma plurality of
vessalat i Compbétioreaft thenrdactiensedrs .beCaepdratined yf foheexample,
reaction can be determ ned by, for exanple, 119Sn-NWR
”ggn:NMR@qmngt a reaction liquid containing carbonic
acid ester is obtained fromthe carbon di oxi de bound

fOINBxPfa FdEtiN liguid cantammglBaiohil 88d «ahsvis o’%@éﬁﬁé@' fiideh the
to the method descrl bed bel ow. 10 Although the

cafb%%c&b%@e%mot fo?&s?f&l% kﬁ/F 6R eﬁl&ﬁﬁd% Bﬁtdlﬁé"d_:l%BS?e a%%rgmg to

erature e range o
ture i s preferable for the reaction
th%g\%ﬂichg%?c;b%g TR easi ng the reaction rate, since
are cases .. in which undesiraple reactions such
2 MBodRR 458 FertonIcap R AT SURD et e RrIAT feaperature is
cau5| ng a decrease in yield, the reaction tenperature
within the rangeaf drany 100 te |2@0E’Gearﬁ@ﬁg‘uglmtemp@fﬁtqmsmﬁefﬁse@e for
the reaction tine is within the range of from0.1 to
thel ceantion dempeackturesfor eacreasing ghe seanton ratey sindenthene are cases
range of from 1.5 to 20 MPa and preferably within the

in vehiigle widdsirable? réadtionsOsita.as Teecompasitionnals® occur at high
conpleted after the desired carbonic acid ester has

terhﬁgr%r’uérfaeg{ :aegﬂs@gnbg?%cg% ﬁgdeelthe Pre@fien s tep&ature is
preferably within the range of from 120 to 180°C, the reaction time is within the
range of from 0.1 to 10 hours, and the reaction pressure is within the range of
from 1.5 to 20 MPa and preferably within the range of from 2.0 to 10 MPa.
The reaction is completed after the desired carbonic acid ester has been
formed in the reaction vessel. Progression of the reaction can be confirmed
by a method such as sampling reaction fluid within the reaction vessel énd
analyzing carbonic acid ester formed by a method such as 'H-NMR or gas
chromatography. For example, the reaction may be completed once 10% or
more has been formed with respect to the number of moles of dialkyl tin

alkoxide and / or carbon dioxide bound form of dialky! tin alkoxide contained in

the dialkyl tin alkoxide and / or carbon dioxide bound form of dialkyl tin alkoxide,
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20 by a nethod such as sanpling reaction fluid within
the reaction vessel and analyzing carbonic acid ester
formed by a nmethod such as 1H NWVR or gas

chr omat ogr aphy. For exanple, the reaction may be

conpl eted once 10% or nore has been formed with
respect to the nunber of noles of dialkyl tin

_al koxide and / or carbon dioxide bound form of dialkyl
or in the GaseoR desEing: 19 TSRS 480 pHRIddPh CRINONG okl estardine
and / or carbon di oxide bound formof dialkyl tin
reactiahkoay de, corgpleted afier Altowiagelootondivurrunt SﬁlJ valbeggsehes
the yield of carbonic acid ester, the reaction my be
90% epmure! ed lfdven reddtioni viessed canriie nsed fort ihe restiction adegeel,
reaches 90% or nore. A known reaction vessel can be

and 2'e8RiNtype fedctiont Vebel ©F 38Mk-typanfbattion| veskel ¥ae be used
reaction vessel or tank-type reaction vessel can be

prefeté%ﬁeiﬁ 5AlPr{di[$W RRbWn rbfdrang h}\é?“%’nu@ ¢ HeS réBotioPCvessel

sed for thHe reaction vesse and |1 nes provided they
do _ngt hav ri L. ef hal q
and (e BloEEAS o B RRE ARG Meteffly Fen o
used ferab owWn .processi n ui nt_incl udin
SUSHE USRS SoslnaEl A RrgiaRdvE fel WA PRt pietéraid.
reboil ers, punps and conpressors nay b?badQﬁgéas
Knowre peasessing equinment e nding JasEumantsssushe as fiaw Mmetgroand
a heater may be used for heating, and a known nethod
thermaroétess, raboilersppumgs ansl ecompressots Meibecadded Bs ngsegsary,
for cooling. (iv) Carbonic Acid Ester Separation Step

a kndvat epetApd Buich s steaisheating pr af hestpametyi g usad fonheating,
acid ester fromthe reaction 15 liquid containing

and & &bl BeffidisesH as sibecdlingd coltl watp dribrinecabthai nsed for
residual liquid. A known nethod and apparatus can be

Coonﬁéeferably used for the separation nethod. A
pTef erabl e separation nethod is separation by

00 Mg SEpodsieh pesprp o dual 1 auic

This step is a step of separating carbonic acid ester from the reaction
liquid containing carbonic acid ester obtained in step (1) to obtain a residual
liquid. A known method and apparatus can be preferably used for the
separation method. A preferable separation methed is separation by
distillation.

Carbonic acid ester and residual liquid are obtained by batch, semi-batch
or continuous distillation of the reaction liquid transferred from step (1). A
preferable distillation method comprises: supplying said reaction liquid to a
distillation still; separating carbonic acid ester from the top of the distillation still
outside the system in the form of a gaseous component; and extracting the

residual liquid from the bottom of the distillation still in the form of a liquid

component. Although varying according to the boiling point of said carbonic
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20 or continuous distillation of the reaction liquid
transferred fromstep (1). A preferable distillation
nmet hod conprises: supplying said reaction liquid to a
distillation still; separating carbonic acid ester
fromthe top of the distillation still outside the
systemin the formof a gaseous conponent; and

Hf( é{tgf %a' {1’ %Btshsg{r?,rtﬁ%!t%ﬁ%ﬁétp%l QH %@}Jt'gﬁilﬁﬂggﬂ%ma%etd? from

onponent . ar g.a to the boilin
o3I RRSTA(sER oot SPGTIRE 2086, 45 PH0HS: R sihs ?@5@@% Ehses in
the tenperature of this step is within the range
whigo denatigatiornpfe fint canapounsls dx4hp| residyal lmldzmeurSa@a high
since there are cases in which denaturation of tin
temperatureds asnweheas egisdsich whiphi theo cacheniatadid ggster ends up
tenperatures as well as cases in which the carbonic
deRfeabify dae torsl sevepsd relactionn thel terfiperaturedisrprefarakly within the
reaction, the tenperature is preferably within the

raﬁ %ﬁ ﬁlf)ﬁ]er&‘nr RAAPBIRE! 3bH aniplé Woﬂ@@% t ;lthough

ough varying according to the type of

vaﬁ?\ﬁg%c&d?ﬁ 3% fypeagpcérﬁgﬂﬁ:ré"&& re%tél'taﬂq‘té?ﬁ berahire at whlch

'S car pressure 1s generally from nornal
ssure to S
th% siaa s et oﬁth@ sgﬁéﬁa gehéray? iboh ReffaChERsEe B tiuced
e of fr 80 ,KPa .and nost efera
PresHEnapAdN Paﬂaleeﬁﬁtlonf?f&mﬂaﬁf“ﬂ*a RES ES%P'AJ within
can be carried out within the range of fro
the gangeof framd 09 Radot§R KPaxard dae spﬁefﬁrahhycwﬂi"nrﬁhe range of
conpounds contained in the reaction liquid may be
fraterif0uPa do 50 KRabofihis siep ¢apdieecamiag ais wilkirs the tange: ¢f from

a reverse reaction if this step is carried out at a

0.01 @b 10empes abnd girfeerthare % eadesnideshipk tinoobmpoundsecontained
the reaction tine is preferably within the range of

infthe Pealliéhl h&@id%ﬁ{@ﬂéﬂé‘tﬂﬁemtcaﬂbcﬁi@ra@m gster irhay debease
range of fromO0.01 to 0.3 hours. A known distillation

1& 4 ré sQergHétﬁh |ff Ris Shp (@ ﬁm%a&h @ aHibh kempBerature for an

atron sti or tank-type

)g%ﬁ(#éa# b?@b@?f ?yp eShercm ?éy% Bén Eli‘rgeglsoﬁr%ff&nggjnvgl hin ‘i’ﬁe K’%ngee of from

[letftaef)?:bl-:Xurs and most preferably within the range of from 0.01 to 0.3
hours. A known distillation still can be used for the distillation still, a
column-type distillation still or tank-type distillation still can be used preferably,
or a plurality of types may be used in combination. More preferably, the
distillation still is a thin film evaporator or thin film distillation still, while a thin
film evaporator equipped with a distillation column or a thin film distillation still
is the most preferable. Although known materials may be used for the
distillation still and lines provided they do not have detrimental effects,

materials such as SUS304, SUS316 or SUS316L are inexpensive and can be

used preferably. Known processing equipment including instruments such as
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20 distillation still is a thin film evaporator or
thin filmdistillation still, while a thin film
evaporat or equi pped with a distillation colum or a
thin filmdistillation still is the nost preferable.
Al t hough known materials may be used for the
distillation still and |lines provided they do not have
detrinental effects, materials such as SUS304, SUS316

flow rpetess/SBIE thermometers, iebojersafuneRs apd eampegs§ors may be
preferably. Known processing equi prent including

added bstriecessdry, a kobwasmeBod sush aestaam heating or eoheater §)ay
reboil ers, punps and conpressors nay be added as

be usBECRS Faling 2akt @kno®h methedcsuchs as tafracodiey, icotyl water or
heater may be used for heating, and a known net hod

i Ny  for 6888Ad19, cold water or brine can be used
bnne?,g(r% gg%ﬁ%’ang. 5 Alq]hough t he foregoi ng description has

indi ed.an e MR UL Jirefahadi ana@ e
6L G8 " the e PaIRG" e s FrEfiaRal Bn® el cor
forms _of the dialkyl .tj J l.de : e :
procusfie Fameniciar ttenusipb & HeliSf HA BERIR Kelaiitcdsactiyated
ester production. Said deactivated fo 0of .the
formsgotifie Flatkyh inuskexRaetalyal ot gperaied Byrige bmapess of
the reaction systemas the production 10 of carbonic .
said carbanissacid asterr pioducken. apaidrigactiated Brmscafdhediplky! tin
the reaction rate or a decrease in yield of carbonic
alkoxits catalysegradliallg accumikateiretherrebction systpar as the production
extract the conposition of deactivated fornms of the

of cafbatikykid estenik mpchted, caridimest cdusena tdeereasecin ive reaction
system and regenerate dialkyl tin catalyst fromsaid

rate 6PEPASEELSS iRfyidlaast LadbARt heidnBsteRe JRSY, at isoPrafbrabié do
conposition of° 15 deactivated forns is preferably

parti%ﬁgé%tleag:rt ﬂit% g%ﬁk)é?%ﬁl%ftd%%cﬂ%’t\é@'fﬂﬁﬂﬁ P Resl ardidR tin(alkoxide

here are no particular li'mtations
covlf R BEPA ! £ PEHE, A PRGENS BV Bl gt o sai
compEh i o BE Gl oBhaC. R i 2 o] BN of
deaoag;ggi?/fgﬁmg (i)sn:)?eifgr%%lyj garsfiaeiddouctofo Ié)v?iintgitﬁg a E)vg?rﬁgﬁti:ovnaédes ep
(2) and / or step (3). There are no particular limitations on the amount of said
composition of deactivated forms extracted from the reaction system. In
addition, there are also no particular limitations on the amount of deactivated

forms of diélkyl tin catalyst contained in said composition of deactivated forms.
Deactivated forms of dialkyl tin catalyst extracted from the reaction
system are regenerated as dialkyl tin catalyst according to the method of the
present embodiments as described above, and is then used as a catalyst for
producing said carbonic acid ester. The regenerated dialkyl! tin catalyst is

preferably recycled as dialkyl tin catalyst of the above-mentioned step (4)and /

or step (1).
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20 Deactivated forns of dialkyl tin catalyst extracted
fromthe reaction systemare regenerated as dial kyl
tin catalyst according to the nethod of the present
enbodi ments as ‘descri bed above, and is then used as a
catal yst for producing said carbonic acid ester. The
regenerated dialkyl tin catalyst is preferably
recycled as dial kyl tin_catalyst of the . .
2ob3- Trehowa 0w et 8f Samadified Brogess farprogyicinggoarbonic
FIG 1 shows a flow chart of a nodified process for
acigresdercthay aeajoes @ pEedessdor Aroguring cantmie o petsteard a
for producing carbonic acid ester and a process for
progessi ufor nproaludingl lay Idiatkyl tionpompdundc @scaiding tto the: present
present enbodi ments. As was previously described, al
emBbdindIREL | A8 Whs iphevibasigtdestribed; gliiot @ portiort efi tie ceaction
step (2) and / or step ?3) of the process for

liquil e OFB?L g@gﬂr g2)a§h<§’ 165 Step! (132 WieHedsrobBss féproducing

materia sent reaction (nanely a

e B 1 g .50 A1y Al fpbpon qamely

was previously state

residue liquid i.s_obtained in. : j d I due:

2 qarppifon of sl RiSoet PO Gataudd o AGRLEHTY was
of the present enbodi nent. At 10 this,tine, the . L

PR R IR @ BeEye g & chipmeddnate By sedraidue fiquic
di al kyl tin alkoxide used in the carbonic acid ester

is ysashiad @ enmpesition of daactivated fRrmsofhediesemempedipent. At
other than an al kyl group bound to tin as referred to

this tirhéethe ebene-menttorgidneteps (A) isasarlacgutisingeothe digly! tin
the pKa of a conjugated acid of said al koxide group

alkoxRiEElsechin thbaaifisdnic iagicabstat pActucibn istepis amakkoxidedn which
carboxylic acid ester are produced as by-products when

thép?&é{ BinerInsR 1N SfyOgfoup IaRirl Ry tiR rzefdrBedit® in the present
preferably renoved in a suitable step when carrying

e imbR& RPAY Sdidd ﬂgtggaé theMDK s d'LEBRjABAEd SEHDbS said

y-products are disc out st de the systemwhile
IR B0 B A 8T Sl ) Ao et Sane
ca?l?o%ﬂcr:] %rc];}ds eg@r !aFe produced as by-products when step (A) is carried out,
said by-products are preferably removed in a suitable step when carrying out
the above-mentioned step. More preferably, said by-products are discharged
outside the system while carrying out step (A). Altematively, said by-products
are removed outside the system in the form of gaseous components while
flushing from the system for the purpose of cooling the reaction liquid following
the alky! group redistribution step. As was previously described, in the case
of using an acid when carrying out step (A) in the carbonic acid ester
production step using dialky! tin alkoxide as a catalyst, there are cases in which
water is formed as a by-product, and since there are also cases in which raw

materials and / or products are hydrolyzed during the reaction resulting in the
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20 flushing fromthe systemfor the purpose of cooling
the reaction liquid following the alkyl group

redi stribution step. As was previously described, in
the case of using an acid when carrying out step (A)
in the carbonic acid ester production step using

di al kyl tin al koxide as a catalyst, there are cases in
which water is formed as a by-product, and sin

formatibarcf sasslicateraponsmts carbouylic Iacndaammginmgug rprgiegataﬁd‘oy the
or products are hydrolyzed during the reaction

compbfid 'tﬁbiﬂ& idactdte (ad®i@ dry Mot iseid afhydrids)i dirc adgitioanin the
carboxylic acid anhydride is preferable for the

case @?E@#ﬂ?\g %ﬁ‘%&ld dﬁﬁ&fee‘éa(tﬁﬁ?ﬁc abRl éster ofgirdting from said

I'n a tion case of reactlng an

acid géﬁ\ﬁd R e AlRaf AN el P oF AfprRRLpL TN Sptier

ormed as a

carboawudr%ﬂ : RPrES oy PR ATTHRCRS ofof B [RitBOKE b ety
remoFingl sAiogRAG SELAStoL LSBT YT PG g sappleto

redi stribution reaction of the present enbo

of stem(A), dbe alkty! lgyoue radistributier: ﬁ@actquf therpresaRl efE’B‘Dé'mefﬁS
recycle the resulting dialkyl tin conpound as

is cafrticbiisty béat theatoseritonNextdn drdanttorregydadbe |r@ﬁu|§ltl@ gligliryl
the 10 forn1of the dialkyl tin al koxide, a substituent

tin c(%gbnﬁd is2h kadtallysthof eep eandnics acidoester pecdudicanstapkioxtpe
up Thi s substituent conversion step converts a

formsé*b | HIRBA t aﬁﬂxﬂek@%ulgétw@ntuﬁf e didn@vin e ndris
syn e&Wne For exanple, after Obtmgl ni ngmm‘lil

convg'{'tglgk%l ar&)é]kr%ﬁ) gm@ CR{iS Wubgtifidht Eﬁﬁveéﬁﬂvgtéﬁﬁbh%‘r@ﬁa

S rried ot 15 g dl oln step expl ained below is
on sai |
subsam@%n; o180 4B ! W@HQZ‘%WM gfile By [$yntiist Meflod.
is en rec dt f
For (ayampiepueier c ABtBRNgst GBIRIAdTR h@xvﬂfiﬁbﬁafaﬁf@grﬁf put the
added in addition to that described abov
abovi-kexyibaed sterstiel, anakoxy|atien tep srigined 9%')3""1*&09%?%8“

is a step of reacting alcohol wth the conpositi
on s tiilkyl tig oxide to obtain an alkyl tin alkkoxide. The resultmg alkyl tin

alkoxide is then recycled to, for example, step (1) or step (4). A purification
step and the like may also be added in addition to thét described above.

Alkoxylation Step (One Aspect of Step (1-2))

This step is a step of reacting alcohol with the composition containing
dialkyl tin oxide obtained from the previously described steps followed by
removal of water generated as a by-product outside the system to obtain
dialky! tin alkoxide. This step is carried out using the same method as the
previously described alkyl tin alkoxide synthesis step of obtaining alkyl tin
alkoxide from dialkyl tin oxide and alcohol. Namely, this step is carried out

using the above-mentioned composition containing dialkyl tin oxide instead of
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20 dialkyl tin oxide obtained fromthe previously
descri bed steps foll owed by renoval of water
generated as a by-product outside the systemto obtain
di al kyl tin alkoxide. This step is carried out using
the sane nethod as the previously described al kyl tin
al koxi de synthesis step of obtaining alkyl tin

usifil WMk B8 ftrhd rdw gyl de and al cohol . Narel v,
this step is carried out 25 using the above-nenti oned

i s e L N
of (8 BRestPuslimeBi i ot caufibtia reeBudh e kB8 ey ine tyecal

an equi]ibriumreaction and based on the typical ,
propediser ¢f @’ esuilipriugygactioni the Alut oreHp reqﬂ%trlgvm readion of
redi stribution reaction of 5 the present enbodi ments
thej gregent embptiments ris preferably capiatl ayt aeccardvgpioditederoeedure
descri bed above using the conposition of deactivated
desanibesl abowehiusing thel cotgrsitiorabé didactivatedafoembeienwhich said
accurmul ated and / or concentrated to a high

deastivatst FErmO ha(é Ocﬁe_e?%a&_a.hmma@e@@ﬁaoﬁidri@hdéhtrated to a high
deactivated forns in which the content of deactivated

corgdgnﬁﬁoh rtfdméfémﬁ|'é?taﬂg&§pe§i@6n%fkdéaaiwshbgﬁf&?ﬁﬁnm ich the

he 10 tin at om of tin conpou IS a nu
: ' e bt
coflofEts ditvatel o oFRFflen e ke Y Eiof 4RSs Bound to he
. ip th cQ ition of deactivated,.forns gf the
tin gfegp &t AIRE b cofthotingS 3 plubPeCamelanin g wili fosaest tthe
| % or re referably 30 nol % or nore and nore ,
(O] TR STP% Mol BT U GO he rlRiI, Campaang onisged in the
produced carbonic acid 15 ester in the carbonic acid
corapesition b dleactivatedtfepms e dhe cliglylt tiro aatalysthwhen represented
deactivated fornms are within the above range, or after

as hael%g is ethvweolBtl actare, praferbblyt 30r onal¥%her cowpasand anore
of deactivated forns according to, for exanple, a

preferiabiyd 50rawi% us iviork)s c INzsesly baiftéhRaving girbdused fcatbuhic acid
present invention (see WO 2007/097388), conponent
estePil Hetabohlteadi@BRes pro8lctidn Bigphlinder BarRitigrat fifth that the
deactivated forms are within the above range, or after having recovered active
catalyst from the composition of deactivated forms according to, for example, a
method previously disclosed by the inventors of the present invention (see WO
2007/097388), component containing the composition of highly concentrated
deactivated forms is used as the composition of deactivated forms of the
present embodiments, thereby making it possible to use a dialky! tin catalyst
extremely efficiently by adding the steps of the present embodiments.
Carbonic acid esters obtained in the above-mentioned steps can be

preferably used as polycarbonate raw materials, isocyanate raw materials,

other chemical raw materials and as electrolyte of lithium ion batteries and the
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20 deactivated forns is used as the conposition of
deactivated forns of the present enbodi nents, thereby
making it possible to use a dialkyl tin catalyst
extrenely efficiently by adding the steps of the
present enbodi nents. Carbonic acid esters obtained in
the above-nentioned steps can be preferably used as
pol ycar bonate raw materials, isocyanate raw materials,
like. 2&caurting toriis peocasamﬁme@ai&ybtlla@ataitsteqaébbe degerergted
[ithiumion batteries and the 91 like. According to
from HBh&tIVEE €Sins of ditkylitiml éatblystsnthad vedre spreviapslyediscarded,
regenerated from deactivated forns of dial kyl tin

the p?@él@ Sb chS@hndekasteriavineupfadudtiss gerdeslss of lwarbonic acid
ens of cost and waste I n the production process

esterg ?\abpoégl%@c"ﬁhuse%%r cseht gﬁleﬁ%ﬁqg ln'drbé:tﬁallﬂi R&tremely

resent invention I's |n ustrially extrenmely
. ortant. Exanples Although the follow ng prow des a
impofiaits get ai | ed expl anation of the present enbodinents
t hrough exanpl es thereof, the present enbodi nents are
10 not limted to these exanples alone. Furthernore,
the anal ytical nethods used in the present enbodi nents
Examplesas i ndi cat ed bel ow. <Anal ytical Methods> NWR
Anal ysi s 15 Apparatus: JNM A400 FT- NMR syste
naithdugtt dne foipwingOpraides & 1morer efsiadad mp@natlﬂn of ghe
C- and 119Sn- NVR Anal ysi s Sanpl es About 0.3 g of
pres&@BmiBodifienits throagke exanyhesdithencoff the presénbgmbediments are
addition of about 0.7 g of heavy chloroform (Al drich

notnﬁﬁ{r totﬂgsg%@ P;bsoa@ﬁeg of internal standard in the

m of tetramethyl tin (Wako Pure Cheni cal

LIBS Isférrnﬁcﬁ'é ti’ué %n’a g%@ab“ﬁ@h@@%eé)matﬂ@ preisBait Bfbodiments

l'ution as an NMR anal ysi s
are as indlcated below.

<Analytical Methods>

NMR Analysis

Apparatus: JNM-A400 FT-NMR system manufactured by JEOL L.td.
(1) Preparation of 'H-, *C- and "'*Sn-NMR Analysis Samples

About 0.3 g of sample solution are weighed out followed by the addition
of about 0.7 g of heavy chioroform (Aldrich Corp., 99.8%) and 0.05 g of internal
standard in the form of tetramethyl! tin (Wako Pure Chemical Industries, Ltd.,
Wako Grade 1) and using the uniformly mixed solution as an NMR analysis
sample.
(2) Quantitative Analysis

Quantitative analysis was carried out on the analysis sample based on a

calibration curve prepared by analyzing each standard substance.
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sanple. (2) Quantitative Analysis Quantitative

anal ysis was carried out on the analysis sanple based
on a calibration curve prepared by anal yzi ng each
standard substance. 25 92 Exanple | Step (1-1):

Production of Dialkyl Tin Catalyst 627 g (2.7 nol) of
di butyl tin oxide (Sankyo Organic Chem cals Co., Ltd.,

Ja 2000 g (22.7 nol) of 3-nethyl-1 -butanol
ngo Ltd., Japan) 5 were placed in a 5000 nL
voI ne r-sha fl | ask was connect ed
Siﬁpi{/agdg f&%UP“ rﬁﬁﬁ@lky@ﬁkrbgtagaﬁﬁ; Ltd., Japan) to
connect ed an oil bath H-24 suda
@ﬁ@Tgﬁ%Eanyi)@aQi%ﬂdwmﬁeé af\b&ﬁ) a%fuPég%m'P?ﬁ Gy Ltd.,
a vacuum punp (G 50A, Uvac Inc., Japan) and a vacuum
Japan) and P6P0 @A2210 810l rbdronestbyks houtane! (uraray €0,, Ltd., Japan)
Japan). The purge 10 valve outlet of this evaporator

wanaspiacad dat ad50@0 anl i vodumetriaipeanghaped dash. gddhe flask was
flow ng at normal pressure. After closing the purge

coMAtMedoo ARavaparNbR{RI1440 SHiBgtacEonTlads Wepanh b dehithewas
system the purge valve was opened gradual ly to allow

cloéét%aeant_er femgw {OBA-341€ MsBHETCRRY., fﬁé;ﬂr? &Quippsdakitn a

pressure ath tenperature was set toO about

0
terhggiatid BgplBit é%&s%moﬁﬁﬁgs 3 vl v E%éé*ﬂna"d a
f or abouyt e he heg|
vapuCtraller (¢GPS O §m%aﬁ93f%e9{d 3%&?@‘3 Thé purge
evaporataor left open, distillation
vabf%wﬁhafihlmvaﬁeratebwa.cmrwgcmf@ra "B%&QHta'f/!lf‘BéF"Oge” gas
maintaining in this state for 7 hours, the Pur ge val ve
flowdrg et beeal pressweur Aftensiasing e Byraecvalva et Biesevaarator to
reduced, and excess 20 3-nethyl-1 -butanol was
reduce iprésadjreviimsiddz tiee sy stesnrtbei margd evalves wagsopenest gfadually to

allzjr nitrogen to flow into the system and return 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-butanol was distilled with the pressure inside the system at from 74
to 35 kPa. After the fraction no longer appeared, the flask was taken out of
the oil bath. After allowing the flask to cool to the vicinity of room temperature
(25°C), the purge valve was opened gradually and the pressure inside the

system was returned to atmospheric pressure. 1173 g of reaction liquid were

obtained in the flask. Based on the results of '"°Sn- 'H- and '*C-NMR
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to 35 kPa. After the fraction no | onger appeared, the
flask was taken out of the oil bath. After allow ng
the flask to cool to the vicinity of roomtenperature
(25C), the purge valve was opened gradually and the
pressure inside the systemwas returned to
at nospheric pressure. 1173 g of reaction liquid were
25 obtained in the flask. Based on the results of
analydd€) Sn:1,3 BHetrarmtbuB - NVRbis{3-ragthypsidoxy) distannoxane was
1,1,3,3-tetra-n-butyl- 1, 3-bis(3-nmethyl butyl oxy) )
confirfedt RNMevEAbsemabtaited &it mnpdld af 988 dasedrorobitutyldin axide.
yield of 99% based on dibutyl tin oxide. The sane

@42 litndd toasbthin @tdtal of 0348t pbf
The s%ﬁ?—:‘i@gﬂf%@tdﬂ&g\?aéﬂ% FeRemé @

11,33 GiraribbfA %Ensg%‘@%ét@b%%@ BigTBhiML Y1 0xy)

annox oducti on of Carbonic

i d r an eCcovel Y, = i e
ég?%a%?uﬁpav&oﬂ ngfrCa %'lebf/)gféo (ngl?gotrﬂsg&agné esfs{gad_r) sgf
Compae e D oS of CRARSH i) Clappar atus 11k
1,1,3,3-Tetra-n-butyl -1, 3-bi s(3-net hyl butyl o
Garbanicacsesiarouse HORIFACE AEATIIUGHS It EHoR spparatus
was supplied at the 10 rate of 4388 2 /[ hr_froma
like thainshewn! imeF1B.iat o b 1dBUstratypetyi-datbistimaiybrtyiey)
packed with Metal Gauze CY Packing (Sul zer Chentech
distahhdkaneSpiddieetaindiheandnneadesgribed iaove wasiseippliedfat the
1 mm and effective length of 5040 nm and

15
| 1l okt anfingper lifd 2ehtoid bolami-tybelrbattiomvesdealinn2
rate %{%\/@é gﬁppl ied at the rate of 14953 g / hr froma

pack%é gl@ﬁ etdl i@&lzl% Cl‘ggf’av\cgdér?%‘ SLit&PREMtSOHELIUN BWiezekRand) and

on vesse ntrolled to 160C by a heater

havig e ineep Qdsiltet vt 156 Him B REAN i G5O i @nd

\ _ _ essure control™ val ve.
-meiict-Btanc PHBIRG Wt BLASHIOB ST 15 NeBoriipiteat the
ot i S oo TGS 2.0 ol B i
at the rate of 20 825 g / hr (}/i a feed line 1, V\ebreler 112
reactionvedselo1 @R stas centralledcts 168°QA by pAreirr afd @ rebol ,
and the pressure was adjusted to about 120 kPa-G with a pressure control
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-methyi-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 containihg 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 vessel 102 via transfer line 2 located in the
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Metal Gauze CY Packing and provided with a reboiler
111 and a condenser 121 to carry out distillative
purification. In the top of distillation colum 101, a
fraction containing a high concentration of water was
condensed by condenser 121 and recovered froma
recovery line 3. Purified 3-nethyl-1-butanol was 25
unped to colum-type reactign vessel 102 vi ransf er.
botfarm o P PBEAHTINEOT. o 4AB A o AIKENSE; 3tab/sh Gompositon
colum 101. An al kyl tin al koxi de catal yst conposition
corgaining ni ng di dintutyltbigBsnsthyiaulyiprot yi oxy) #fn and and
1,1,3,3-tetra-n-butyl -1, 3-bi s(3-nmet hyl butyl oxy)
1,168, 3ttatna-oxbuty|-t:Bsbie(B-metidbhityboxy) tistarnoxaoenwsds obtained from
col um-type reaction vessel 102, and supplied to a
thel Bbflofi bIMcBlupVRBea FeuctibA3védsebalogo drcosSoplicd tmsa Gun, film
Ltd., Japan) via a transfer line 5. The
ev%ﬁd@f&ﬂoﬁtlﬁmgcﬁ’?@olgﬂi&ﬁd Cbed.t8f fuaban} biaha frdriFer line 5.
vapor at or

3 an returned to colum-type reaction
e ' d vim Qs ' -
T PRI PF ol SR8 GRGH (FE in S T rpppldlr 109 ane
conposi tion S unped fro hotto iyBaf L
retiER s RS P AT yrsPar 1 9F wE"5' AMRusbL 23 uffnster
. to an autoclave 104 whil dj ustin thefl(gwrate.{)f
lingji& angulrgnsfer dips-fret HS kﬁilsﬁﬂﬁfk@;k% SAtglyst composition was
1,1,3,3-tetra-n- butyl -1, 3-bi s(3-net hyl butyl oxy) .
pumpgdafmmxtﬁlﬁebwt@rmﬁid%erﬁlHDeljaW'ﬁer NEha t@ﬂ%?fd@‘%sand
supplied to the autoclave by a transfer line 9 at the

suppiter] oto 9% g aUtodiave arl@4t hehpe esadjustinonsthre tlew rate  of
aut ocl ave was mai ntai ned at 4 MPa-G The 15

di-h RS Bemetiishudglokpe aut oclimve wasamdt to 12QC3,3-edra-n-
residence tine was adjusted to about 4 hours, and a

but -qcé-}:g,gslh%twf%%tﬂ&b@ Caiskpnosthr itgeatiid 5180 @k Carbon

Ikb_x de catal yst” conposition was carried out to
RIS bl U g 9 40l 72 0
hr PR re e 3vee TpdctdRe BREAR: i hBMighE) .2 MpaG. The

resi dual . carbon di oxi de, and the ?3(5“%0” di oxlI

temnperatdies iNsige, the, autoclave was set to the res cijeenc\gat?me was

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 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

transfer line 11. Subsequently, the reaction liquid was transferred to a thin

~ film evaporator (Kobelco Eco-Solutions Co., Ltd., Japan) 106 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.
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transfer line 11. Subsequently, the reaction liquid
was transferred to a thin filmevaporator (Kobelco
Eco- Sol utions Co., Ltd., Japan) 106 set to about 142C
and about 0.5 kPa via a transfer line 12 and supplied
whil e adjusting the flow rate of
1,1,3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)
di st annoxane to 25 about 4388 g / hr.tq obtain
On ther stharohandnthg ﬁwﬁeor@tlgost%%@%we&t rsulatzd, i, gollmn e
On the other hand, the evaporation residue was _ .
reactionrvesset $02 via tenshenling 8 anddansisr nesd avhilepadiysting the
transfer line 13 and transfer line 4 while adjustin
flow rake of Al @ 3-wteabutyl-1,3-bis(3-methylbutyloxy) distannoxane to about
1,1, 3,3-tetrabutyl -1, 3-bi s(3-net hyl but yl oxy)
4388d5S} ARNOXTARE  FrachBY Utontd oid(3metriteutyl) acaibonate was
cont ai ni ng bi s(3-nmethyl butyl) carbonate was 5 supplied

suppl@ o Qid%tiinb{i&g icS!ﬂm?rPHG?g)a%Q@d RAGKPB NG ALALEY pad@kgvgeand

packi ng an equi pp wth a reboiler 117 an

ccuisBRRSTRR bl B YRR LTO U orncs ol
vons 0 e i BELBA P S SRAT TR

g / hr. \Wen the alkyl tin al koxi de cat al yst

obtaii Gk bl BET it srEonER (oL aTsoauEy e 15 althg rate
119Sn-, 'H and 13 GNWR analysis, it was found to

of 94dogt/aim When the alkyl tin alkoxide catalyst composition of a transfer
1,1,3,3-tetra-n-butyl -1, 3-Di sg 3- et hyl but yl oxy)

line 16 stananalyzedtyt "i8h-, 'tbnamd 1°C-NMR analysis, it was found to
di - n-butyl - bi s(3-net hyl butyl oxy) tin. After carrying

cont#idt 11118 3-eReUeLIBM| B DREB-eesthylbutyexy) pdistdariramxaher but not
about 240 hours, alkyl tin al koxide catalyst

_ £ ' alyst ]
conte%r?”?ﬂ%-bh@?—b‘(ﬁ% rﬁéﬁlwg%gﬁyfgﬁf)’r ofinan enftefCtdaRfying N6 the

e rate of 18

abové@gﬁﬂ%@{ae%ﬁﬁﬁh téjdééﬂatiéh kb GBo RSN IHoukY | AYtin alkoxide

lang PTO UCGf aclc_ordl ng to the above process
con AR BAEEF ot 8 b0 e
1,1, 3, 3- - Nn- -1, 3- bi.s(3- hyl I
o 1 4 4R S SR SATERY RS, praces

As a result of analysis by 119Sn-NMR, in additio
accopdingdatthe wbeye isecassogassypplied from a feed line 17 at t

1,1,3,3-tetra-n-butyl -1, 3- bi s(3-net hyl butyl oxy)
18 g / hr, and about 120 g of a catalyst composition of

H to
e rate of

1.1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane was extracted
from extraction line 16. As a result of analysis by '"*Sn-NMR, in addition to
containing about 60 wt% of 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy)
distannoxane, tri-n-butyl(3-methylbutyloxy) tin and a plurality of NMR shifts of
deactivated components of 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy)
distannoxane were observed at from -240 to 605 ppm. This catalyst
composition was used as a composition of deactivated forms.

Step (1-3): Separation of Tri-n-butyl(3-methylbutyloxy) Tin
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di stannoxane, tri-n-butyl (3-nethyl butyloxy) tin and a
plurality of NMR shifts of deactivated conponents of
1,1,3,3-tetra-n-butyl -1, 3-bi s(3- et hyl but yl oxy)

di st annoxane were observed at from-240 to -605 ppm
This catal yst conposition was used as a conposition
of deactivated fornms. 25 Step (1-3): Separation of

cotgha ¢ R RS YLeRiveienkiOnms Ableined w"%*feth?-Z) were

(1 2) were transferred to a 500 nL pear-shaped flask.. .
trapsferiedetovabOPambepear-ghaped flagh. oft trepokay Ma@ﬁe@ Wﬁf ijation

Hel i pack No. 3 and neasuring 45 cmin length, a

colfimenc ipacked i with hHlatibagiuiNsped and hmaaseingde sacins igngth, a
connected to a distillate 5 collector and a

frattiwiatoneiesad wauippatt with edrdfluxt dendensek coanectetd doi anglislidate
of the vessel was replaced with nitrogen in a vacuum

colldttorahd @OMRrinBfictsr WBRe attassed tovitse flaskiraviitiedinside of the
at nospheric pressure and the flask was inmersed in an

veﬁél \P§§ r}eg RideBdwitA ﬁl%HEn iRO0G: ﬁd{ﬁﬁ. a{?ﬁétm@%gﬂhrﬁ%i@@ the

ress i nside t vesse was gradual |y reduced

oo A3 FATRAR T s

ant@[ maHarea ‘%\ﬂigﬂ QOUt f@%&u EA arlnlgt?{%létd{zﬂ l{%@és'ef)t?le\/\%?essure

. reached about 0.01 kPa The dj stil | at a\ resi due

insids ke veoRal wea<arodknly setljeas aodthe s flkcaTeSHeRRvere
measurenent. The distillate was

recaviered bubgn (tBentenhyerbturg| ok yhe tgamposion &fi deactivatadidorms
the flask contained 15 76.5 wt % of

redchied3aBoutet 8Ge-(h- tRihally, Histillatist 3vasetanyinated ivihgn) the pressure
di stannoxane, and according to 119Sn-NMR, was a

indidle e e8belofcdi@fbd dbdut 0P KPads Thentistiltedarid residu®iinside
dem)nstratlng a plurality of chemcal shifts at from

Tper P R @ed5 r*e*a&errteswhblmgtnlate
th%llﬁétgli( te a %’&gﬁ t% ?o%%s?gﬂl nS|edeut he fl ask.

wa%eggp éf‘lLB n’%‘%ﬁéhgﬁ&s i C AHAIFRARE ik Ble flask contamed

76.5 wt% of 1,1,3,3-tetra-n-buty|—1,3—b|s(3-methylbutyloxy) distannoxane, and
according to ""°Sn-NMR, was a mixture of organic tin compounds containing tin
atoms demonstrating a plurality of chemical shifts at from -240 to -605 ppm.
There were 25.5 g of the resulting distillate and 94.0 g of residue inside the
flask.

Step (1-4); Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

24.7 g of tri-n-butyl(3-methylbutyloxy) tin obtained in step (1-3) were
placed in a 300 mL pear-shaped flask under a nitrogen atmosphere followed
by the addition of 34.5 g of acetic anhydride (Aldrich Corp., U.S.) and stirring

for 1 hour at 25°C. When the solution was sampled and subjected to analysis
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Dial kyl Tin Catalyst 24.7 g of
tri-n-butyl (3-nethyl butyloxy) tin obtained in step
(1-3) were placed in a 300 nL pear-shaped flask under
a nitrogen atnosphere followed by the addition of
34.5 g of acetic anhydride (Aldrich Corp., U S.) and
stirring 25 for 1 hour at 25C. Wen the sol ution was
sanpl ed and subjected to analysis 97 by gas

by gashurpomatagraphy, istarogngtetaicewas confiened i@ inane basy iosmped.
been formed. A fractionation head equi pped with a

A fradii®hbtidn feaderpipetbwith et eflukcondenser toratested to hatistiliate
and a thernonmeter were attached to the fl ask, and

collecétt §hd BREARGMBtErFerel ttdchedab thB8dlatk aatd eftehreplacing ¢ne
I'n a vacuum the flask was immersed in an oil 5 bath

insideg E’ﬁ&ﬂe?gﬂ%% \?/gﬁ'nitrgﬁerp gﬁgi{éﬁﬁuﬁﬂ thél ‘ﬂf&l@ Q24EPfRErs&@Sin an oil

uced, e 1 soanyl acetate and excess

cetic ride wer i St '
o 5 SR BB B B e fo
subjected to 'H d 119Sn-, . .
and the g@mﬂm‘t’aﬁewﬁﬁms@8338%%%?@%&?5‘?9?331&%@ 58 jo ebipin
t h ) [ i.ni
22.8 goofsa e inete e Task (uiSbr the Tesids was subjecta 1o -

1,1,3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)

and #PShaNMBx aeasobement dhe residuye uz@g-qe}tevmir@qotcaé@dtri-ﬂ-wtvi
500 nmL netal pressure vessel (Mdel TSV-N2, Tai atsu

acet&@qﬂﬂo Corp., Japan) followed by adding 150.0 g of
acetic anhydride and stirring. The netal pressure

Vggs e ?ﬁeﬁ hemdi Epsgdof thenrekidud aidntdiniae 765 with of
200C an eated for 3 hours. After allow ng the netal

1 SRR SR s qusmo g oranas in s
(DB SR a8 Lol v, T
Tt Skl 1, e TENE g SR
e et 5 R 50 B

to 200°C and heated for 3 hours. After allowing the metal pressure vessel to
cool to the vicinity of room temperature (about 25°C), the contents were
transferred to a 500 mL pear-shaped flask. A fractionation head equipped
with a reflux condenser connected to a distillate collector and a thermometer
were attached to the flask and the inside of the flask was replaced with
nitrogen in a vacuum followed by immersing the flask in an oil bath heated to
50°C. The pressure inside the vessel was gradually reduced and the excess
acetic anhydride and the like were distilled off to obtain 103.3 g of residue in
the flask. When the residue was subjected to 'H- and "°Sn-NMR
measurement, the residue was determined to be a mixture containing

di-n-butyl diacetoxy tin and n-buty! triacetoxy tin, and the content of di-n-butyl

98




10

15

20

25

50C. The pressure inside the vessel was gradually
reduced and the excess acetic anhydride and the |ike
were distilled off to obtain 103.3 g of residue in
the flask. Wien the residue was subjected to 'H and
119Sn- NVR neasurenent, the residue was determned to
be a m xture containing 25 di-n-butyl diacetoxy tin

ac:%BQ)(1 'ﬂgﬁft'i;t?(é r%%&@é SI¥Y5 Ui \Dos ﬁ\ﬂﬁ clthe rﬂrBf r?f)ut%/l tnacetoxy

acetoxy tin i e resi was /

o SO, e ST, PR b g, e

ined . tri but ace y tin ndu as the raw

iRl Sheteny tincand bbed entia ray Makns) o dhe; SpsEausit step
Al kyl G oup Redistribution Reaction 125 3 g of the

(1-M.xture obtained in step (1-4) were placed in a 200 niL
net al pressure vessel (Mddel TSV-N2, Taiatsu Techno
CoStep (13apaikyl dsrdap Féedist‘ributiqeﬁeactimWere. The net al
pressure vessel was imersed in an oil bath heated to

25Q258nd dfcthiecthhitare SbtaneditrestepAlt-4)y waré phacegl irhe 200 mL
netal pressure 10 vessel to cool to the vicinity of

ddsel eModerTEVINS! Thiaeet Tedhnb Qe J d
mértéélg%ﬁ\?grglemge{}v%enw& ang 719'Sn- INl\/R rreasurgrreﬂ;lt E\‘V\}gﬂg under a

nltﬁ@'&bz %H‘Iﬁééﬁg@ T g?ﬁgff%%hrla'\%%éil » whd finfnBAsdd ﬁ’lnan oil bath

eterm ne m xt ure conta I ni

oo kG AP el 3R mibet arné el ﬁ*&%g‘ﬁeﬂ@wssum
m xture s 96.3 W% _15 St 1-6):
vegsel teygochith *%srfﬂeumsoffgerm?%“é?rafws /?'e?g%oﬁft [445fp liauic
obt ai ned |n step 1 Iaced ina 500 nL
werRregavered pbdens R@?W?Q’@@t Were gagjgd out on
bath heated to 50C. A\/\hlte precipitate forned when
thesoeantionfliquid, Hue reactiomukguid was agetenminedy deokede mixture
solution (Wako Pure Chemical Industries, Ltd.) were
conthitedg \divnHeutZI0diatetoxy itig dride nemmyldriaeetbhye tinpand e content of
mxture was filtered with filter paper to
di-n-butyl diacetoxy tin in the mixture was 96.3 wt%.
Step (1-6): Alkoxylation of Dialkyl Tin Compounds
122.1 g of the reaction liquid obtained in step (1-5) were placed in a 500
mL volumetric pear-shaped flask and immersed in an oil bath heated to 50°C.
A white precipitate formed when 300 mL of 0.1 mol / L aqueous potassium
hydroxide solution (Wako Pure Chemical Industries, Ltd.) were added while
stiming the contents thereof. The mixture was filtered with filler paper to
recover 82.1 g of a white precipitate.
81.1 g of the white precipitate and 2380 g (270 mol) of
3-methyl-1-butanol were placed in a 500 mL volumetric pear-shaped flask.

The flask was attached to a rotary evaporator to which was connected an oll

bath equipped with a temperature controller, a vacuum pump and a vacuum
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recover 82.1 g of a white precipitate. 81.1 g of the
white precipitate and 238.0 g (2.70 nol) of
3-met hyl - 1- but anol were placed in a 500 nL volunetric
pear - shaped flask. The flask was attached to a rotary
evaporator to which was connected an oil 25 bath

equi pped with a tenperature controller, a vacuum punp

d a_yacuum 99 controllJer. The rge val ve qutl et of
contrpts  THR TGP AR Sl preBis: avarp Bt s Sotifedtethfep e
nitrogen gas flow ng at atnospheric pressure. After
containipg 467 egen Bas flondng @t GtmepRhelG PEgRSHe-h Alten trplacing fie

tenperature of the oil bath was set to 146C, the
insidé lohdthe wustermmithsrittogant the tsnmparatureanidhe milbatbnwas sehdo
rotary 5 evaporator was started. After distilling off

146°@, ltieev ekl Wag pehetsedoimanendil foath arieb wbtafiohoofr the motary
the presence of nitrogen at atnospheric pressure with

evapbitfior WHEXaMad veARér HiRElihG! 6 ¥ I%Vﬁﬁ@iliﬁ%; YoiPESMpbhént for
pressure inside the systemwas g¢radually reduced, and

abou, 7T IEPprABEE of igoth 2 ABTRAREN: HBSsurs with the
30 kPa. 9 : ; o .
purog YNGRt A T Vel el A0 Bre s Tl Mg S Rehres
t of th ] _bath.and allowed to cool. 107.0 f
gracyally BEucee A REBG R Pa e RSt Fmpenon Wed dhyied
the results of 1H , 13C and 119Sn- NVMR anal }{ses, t he
off at.amrtgrnal gressure of from 76 to 30 kPa. Once distillation of the low

1,1,3,3-tetra-n-butyl -1, 3-bi s(3-net hyl but yl oxy)

boilindi peinhcarporentrwasivo lendetbsenegl thie flask was takarkouef the
found to be 96.4 wt% 15 Step (1-7): Use of

oil bdRagaealidvest > abdly| 1070 Gadfad pesliduen liqaidwerecoaingd in the
Ester Production Step A solution containing 96.5 wt %

flaskOf BaBEd bnkha.réstief 6BHL- P8CY bnd 'BSPLIIMR analyses, the content
(3-net hyl but yl oxy) di stannoxane obtained in step (1-6)

o 1,1 UERHLEH 1 SRRt o] it i il
liquid in the flask was found to be 96.4 wt%.

Step (1-7). Use of Regenerated Dialkyl Tin Catalyst in Carbonic Acid
Ester

Production Step

A solution containing 96.5 wi% of the 1,1,3,3-tetra-n-butyl-1,3-bis-
(3-methylbutyloxy) distannoxane obtained in step (1-6) was supplied from feed
line 17 at the rate of 18 g / hr while extracting the dialkyl tin catalyst
composition from extraction line 16 at the rate of 18 g / hr in the carbonic acid
ester production step explained in step (1-2). 99 wt% bis(3-methylbutyl)
carbonate was recovered from recovery line 15 at the rate of 944 g / hr, and

effects of the use of the dialkyl tin catalyst produced in step (1-6) on the

carbonic acid ester production step were not confirmed.
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conposition fromextraction line 16 at the rate of 18
g/ hr in the carbonic acid ester production step
explained in step (1-2). 99 wt % bi s(3-net hyl butyl)
carbonate was recovered fromrecovery line 15 at the
rate of 944 g / hr, and effects of the use of the
di al kyl tin catalyst produced in step (1-6) on the 25
carbonic acid ester production step were not
confirmed. 100 Exanple 2 Step (2-1): Substituent
Exchange Reaction of Deactivated Forns of Dialkyl Tin
CaEaégple 8 125 g of a conposition of deactivated forns
obtai ned by the sane nethod as step (1-2) of Exanple
| Besre (RHBC Slbstituer OBxchangeaRedttipadof [Desctivatede Fosms of
ni trogen atnosphere foll owed by adding 145.0 g of
D;é-}g:ﬁtp‘ﬁ:c@{ﬁ]yﬁrl de and stirring for 1 hour at 25C
After attaching a fractionation head equi pped wth a

angbg)‘?c&“‘éeﬁé ogfﬁBHeSF %abﬂvé’leg' forink| abirkd bgcHry same

her none to 10 the flask and replacing the
| r Uy
mehid € e HiRLPL Esgmﬁf‘%ﬂ e A s Bl BB e fask
essu e inside the sse d I
unggic 8 ae%? Hgapse BISTEY B SofB ﬂféob P?%%@‘? aﬂﬂ%”de
125. of a residue inside the fl ast}g i_' d
andpglsmg\m1 heHsal datnt  Aleatashing @ %?“%'ﬁ'“?ﬂ ead eqU'PPe
residue, the residue was found to be a 15 njxture of
withra refluxicorideaser exynadted tna cigtilatepceligctaer anste SHrgrmameter to
and according to 119Sn-NMR, organic tin conpounds
thes flasiaianidngplacing theninsiderofi she dieskgvith niitageal int§ veruum, the
chem cal shifts at from-240 to -605 ppm The content

flagk wds rrﬁmekaed in apedibkstht heated toh8098.xt Thiee pressupd idside the
wt % while the content of di-n-butyl diacetoxytin was

vebsel Al #f il Ilgtr%Buéé’d 2hd kst FeendrnRedriad Wddudisiiied off to

eactl o g of the mxture obtainéd in step (2-1)
obt5he19% 8C§%0f & fedlle Thside the flask. When 'H- and "°Sn-NMR

measurement were carried out on the residue, the residue was found to be a
mixture of tri-n-butyl acetoxy tin and di-n-butyl diacetoxy tin, and according to
"951-NMR, organic tin compounds containing tin atoms demonstrating a
plurality of chemical shifts at from -240 to -605 ppm. The content of tri-n-buty!
acetoxy tin in the mixture was 21.1 wi% while the content of di-n-butyl
diacetoxy tin was 63.7 wt%.

Step (2-2): Alkyl Group Redistribution Reaction

123.7 g of the mixture obtained in step (2-1) were placed in a 200 mL
metal pressure vessel (Model TSV-N2, Taiatsu Techno Corp., Japan) under a
nitrogen atmosphere. The metal pressure vessel was immersed in an oil bath
heated to 250°C and heated for 30 minutes. After allowing the metal pressure

vessel to cool to the vicinity of room temperature, 122.9 g of reaction liquid
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netal pressure vessel (Mddel TSV-N2, Tai atsu Techno
Corp., Japan) under a nitrogen atnosphere. The net al
pressure vessel was imersed in an oil bath heated to
250C and heated for 30 minutes. After allow ng the
metal pressure 25 vessel to cool to the vicinity of
roomtenperature, 122.9 g of reaction liquid 101 were
recovered. \When 'H qﬂp 19Sn- NVR neasurenent were

were mmoversdl. ovhen ' Ht Badr ESceNUIR megsutemenieweemeaied out on
liquid was found to be a m xture of organic tin

the re2efioe ligdie, ten readtiondiqlid walsufouhd do deea oxiyture of organic tin
tri-n-butyl acetoxy tin and

compgyﬁﬁdé,c%r&ﬁhrr@ 'ﬁﬁJﬂLBL)t%l- Histethac eino xtyi-ilbatyd nasetese  tirarahd

e content of di-n-butyl 5 diacetoxy tin was 63.7

1,1,3,?@tg%%sgﬁgff§f§facefoxgr&iS‘%pFIHRdﬁe,a@r?d Y chhizntat dbobiltyl

cont ent

acofy s 4 MBS s Bt e a8 g

Conpounds 118. f, a,sol utj ntaining 91. %,
wit%, ang Beseanterboh i Syreag bub T SRR fetrhpbadd e
di st annoxane were obtai ned by carrying out the sane
31.4wt¥hod as Step (1-6) of Exanple 1 with the exception
of using 121.3 g of the mxture obtained in Step

Ste2)2-3290katylatioroofiDiatkyl Tin Cagwesnds pot assi um
hydr oxi de sol ution, and 220.3 g of 3-nethyl-1-butanol.

1158.@@1'91_‘ & 3oftiep ¢@taningSeNs iwttenf EXhautefea-Readyk-bi3- .
of Deactivated Forns of Dialkyl Tin Catalyst 130 g of

bis(3nEPYRRHIbLOdiRtarfeREhE Wasredobtairiel bt cirnyiel weit e tszme
( same” net hoﬁ as step (1-2) of Exanplz 1 and 100 g of

mor LS OEESIE AL SRt dumeT sl v
i BECHERBR°R, 420, 330 0 0L 05, B i epggsiom

hydroaae soiLaBe dand 8363 g BFa MERFI-1 Bl Ve vas

Example 3 |

Step (3-1): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

130 g of a composition of deactivated forms obtained using the same
method as step (1-2) of Example 1 and 100 g of toluene (guaranteed reagent,
Wako Pure Chemical Industries, Ltd., Japan) were placed in a 500 mL
pear-shaped flask. A Dean-Stark tube, Dimroth condenser and three-way
valve were attached to the pear-shaped flask. The three-way valve was
connected to a line through which nitrogen gas was flowing at normal
pressure.

The flask was immersed in oil bath pre-heated to 140°C followed by
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connected to a line through which nitrogen gas was
flow ng at normal pressure. 25 The flask was i nmersed
in oil bath pre-heated to 140C foll owed by 102
refluxi ng the toluene and all ow ng hydrogen chlori de
gas to flowinto the flask at about 150 nlL / min.

Wat er was recovered in the Dean-Stark tube toget her
with refluxing the tolu

and e react op

refsng BedalUsncnd BhayagGRSTHFK eemto o i the flask
allowng the flask to cool to the vicini

at abogielSH mid, miB. t Véatenwascrespvened in the D S}ﬂﬁké‘é@%&ﬁq‘ef
nitrogen for 3 hours. Toluene was distilled off from

with hefluxésgithe tojuers, @anddhe reactionavas completgd @ftes spuyingrout for
Wien 1 H and 119Sn- NMR neasurenent were carried out

16 Pourdli SABS sligwing théflasiotaiicoonto thesvitinitp df rootmetemperature,
m xture of tri-n-butylchloro tin and

thedins'ilié"é?%?'fﬁ%k%ﬁs tdutgedWith hhﬁ)g“e(hnfd?rm Hjurs. Toluene was

butylchloro tin was 17 wt % whi | e the content
d;s?geggaﬂ fﬁmrﬂhé’@%ldtﬁﬁggé‘gﬁﬁ &tb}%gr?]1gg Pt Yol oRD Wher 'H-

a5 S e BTl 1660 Fepoton
TR s s a5 R0 . o

imrersed in an oil bath heated to 250C ang, eat ed ?
thel scarents .of Atri-aroutdrehle® nin 1 was vaédeIwits while ﬁ’t? tqeptent of

vicinity of roomtenperature, 116.9 g of reaction
di-himutyidickiore tineeas 842dwt%®hen 1H and 119Sn- NMVR
measurenent were carried out on the reaction |iquid,

t hestepag12)onikyl Group RadisfributidntRedntion sol uti on
containing 93.1 wt%di-n-butyldichloro tin. 20 Step

(3 131)8 2 @J kemd aikiore ebtdmhed ky st (B-@?rwmér]ﬁlacéd% & 800 mL

solution contai ning 98.0 wt % of

Tefjo (g ﬁ\s{e‘?&& elréBek?l"ﬂérKk -doubile-Wahbd-VEYsBY (RIbdel PAF-SR, Taiatsu

oxane were obtalned by carrying out the sane
Techno Corp., Japan) under a nitrogen atmosphere. The vessel was

immersed in an oil bath heated to 250°C and heated for 15 hours. After
allowing the vessel to cool to the vicinity of room temperature, 116.9 g of
reaction liquid were recovered. When 'H- and ""°Sn-NMR measurement were
carried out on the reaction liquid, the reaction liquid was found to be a solution
containing 93.1 wt% di-n-butyldichloro tin.

Step (3-3): Alkoxylation of Dialkyl Tin Compounds

119.1 g of a solution containing 98.0 wt% of 1,1,3,3-tetra-n-butyl-1,3-
bis(3-methylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 115.9 g of the
solution obtained in step (3-2) instead of the solution obtained in step (1-5),

and using 330 mL of 0.1 mol / L aqueous potassium hydroxide solution and
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nmet hod as step (1-6) of Exanple 1 with the exception
of using 115.9 g of the solution obtained in step
(3-2) instead of the solution obtained in step (1-5),
25 and using 330 nL of 0.1 nol / L aqueous potassi um
hydr oxi de solution and 103 292.2 g of
3-net hyl -1-butanol. Exanple 4 Step (4-1):
Deal kyl ati on Reaction 5 150.0 g of the conposition of
292.2¢pat3mathygldl botanel.obt ai ned using the same nethod as
step (1-2) of Exanple 1 and 120.3 g of 1-decano
(guaranteed reagent, Wako Pure Chem cal |ndustries,
Ltd., Japan) were placed in a 500 nL pear-shaped
Ekaflple & Dean-Stark tube, a Dinroth condenser and a
three-way valve were attached to the pear-shaped

ﬁ‘?&@'ﬂﬁe%ﬂ%ma&%ﬂe was 10 connected to a line

roug [ nitrogen gas was flow ng at nornal
?rﬁgiié;q‘?sag E5ipsS RO sl FES ol BBifhad g the same
oS R (PR R, P9AEoED 5 B 05 b bl

recovered in_the Dean-Stark tube 15 together wth
reagans; WekptHreHeneIigah MU 1es 41d. noaRa et g Praged in 4 500 mL
conpleted after carrying out for 15 hours. After
pear-shaped figsk.heA DeasikStask s, a Birpiath gradenssy ad a thse-way
tenperature, the inside of the flask was purged with
valveniwigregsttadred ® Hoerpear-shapedafiask. watheli threa-way wvalve was
fromthe resulting solution to obtain 135.8 g of
connéled! k®Na e thAdughaehidd SSrobbi gasiswasnfiowingeaé normal
carried out on this 20 solution, the solution was
pres%?lé.nd to contain 81.1 wm % of di-n-butyldichloro tin.

eP (;]1- 2): Separation of Dialkyl Tin Conpounds 133.2
0 X t.ai " tep o(®! i
ST o WASHIhEro BB 4 Bu i 8 refied 10 9060 (3Kcied By
refiusy PRL-deb o ahd ikt RYERSHEN chioride gas to flow into the

flask at about 150 mL / min. Water was recovered in the Dean-Stark tube

_ together with refluxing the 1-decanol, and the reaction was completed after

carrying out for 15 hours. After allowing the flask to cool to the vicinity of
room temperature, the inside of the flask was purged with nitrogen for 3 hours.
1-decanol was distilled off from the resulting solution to obtain 135.8 g of
soiution. When 'H- and '"®Sn-NMR measurement were carried out on this
solution, the solution was found to contain 81.1 wt% of di-n-butyldichloro tin.

Step (4-2): Separation of Dialkyl Tin Compounds

133.2 g of the mixture obtained in step (4-1) were placed in a 200 mL
pear-shaped flask, and a fractionation head equipped with a reflux condenser
connected to a distillate collector and a thermometer were attached to the flask.

After replacing the inside of the vessel with nitrogen in a vacuum, the flask was
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connected to a distillate collector and a thernoneter
were attached to the flask. 25 After replacing the
i nside of the vessel with nitrogen in a vacuum the
flask was 104 imersed in an oil bath heated to 100C.
The pressure inside the vessel was gradually reduced
to a final pressure of 1.3 kPa to recover 26.3 g of

~distillate . and 106.3 Bfo esjﬂ_ﬁ When.1H and
immecsed. e ik B3l RAATRE AP Car T PEBTegTIe disios d1e vessel was
residue, the distillate was found to be
gragiually sedycat| thading! pressuse of dp3 KRadp: refpxesds .39 & distillate
Di al kyl Tin Conmpounds 106. 1 of _
and 1063 §-of e¢sidue- biihen-"H-3arid S{Sh-hMRyheasemen) were carried
di stannoxane were obtained by carrying out the sane
oul'&h krlredsdud, Gife diktifatealasoame te bk diva-batyldiehlorstimt i on
of using 105.5 g of the di-n-butyldichloro tin

ob &ﬂofa‘» iKy5 tRedoboliRgs Sol ution
obtsé:[;til:ng“'i3 n‘?\|§(§>§,ﬁhtl ENX‘EUSA nog 80 ms_ of 0.1 nol 10

gk s TS 0oL oo

Tt 5y PR SR Pt B
tri-n ut

) acet oxy. n- but i acet gxy tin and,
wstactbsrqaqcaaty i Off ¥3ag 1@5—5 Qcﬁ%dﬁ dbﬂr%}f'gtﬁ%&saﬁwéobta'ne% in'step
containing tin atons denonstrating a plurality of

(4-2hinstezd ogthef sajutign phiginedinostep (1@8@n§’mﬁlng\/§30 mL of 0.1 mol
obt ai ned by carrying out the sane nethod as step (2-1)

! Lafqucasrotassiu thydtdwde eclttipniand 287.2 g®f -wethyl-1-butanol.
conposition of deactivated forns obtained using the 20
same nmethod as step (1-2) of Exanple 1, and using
305.2 g of a mxture of 182.9 g of acetic acid and
12%4n8piefs acetic anhydride instead of 145.0 g of
aceti c anhydride. The content of tri-n-butyl acetoxy

ti rSOﬂaB (é\g‘lf ?hﬁétﬂﬂ@nt"‘@ioh%@gel R@aﬁlothf Q)éé&‘ﬁvé@e@t FBFms on

diracetoxy tin W% Step (5-
Dtélkyy"'ln%é{aﬁ/sﬁed' stribution Reaction

201.5 g of a mixture of tri-n-butyl acetoxy tin, di-n-butyl diacetoxy tin and,
according to '"°Sn-NMR, organic tin compounds containing tin atoms
demonstrating a plurality of chemical shifts at from -240 to -605 ppm, was
obtained by carrying out the same method as step (2-1) of Example 2 with the
exception of 200 g of a composition of deactivated forms obtained using the
same method as step (1-2) of Example 1, and using 305.2 g of a mixture of
182.9 g of acetic acid and 124.4 g of acetic anhydride instead of 145.0 g of

acetic anhydride. The content of tri-n-butyl acetoxy tin in this mixture was

201 wi%, while the content of di-n-butyl diacetoxy tin was 64.1 wt%.

Step (5-2): Alkyl Group Redistribution Reaction

199.3 g of a mixture containing di-n-butyl diacetoxy tin, tri-n-butyl acetoxy
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25 199.3 g of a m xture containing di-n-butyl

di acetoxy tin, tri-n-butyl acetoxy 105 tin and
1,1,3,3-tetra-n-butyl -1, 3-di acet oxy di stannoxane was
obtai ned by carrying out the sane nethod as step.
(2-2) of Exanple 2 with the exception of using 200.1
g of the m xture obtained in step (5-1) instead of the

m, Xt u te The content of
tin a4 by R BebbA RS r#@anv%ame §580tgined by
wt % the content of tri-n- but acetoxy tin was about
carrying\guighe samenaethashase sterd2-2), qf Exasmpletd with- tbetey@e&tlcm of
di acet oxy di stannoxane was 32.3 wt% Step (5-3):
usingARG@syg aofi the ofixtDred dojaingt ninCetepo(intls inBead of the mixture
solution containing 95.6 wt % of

obtairdedliBstépt (2-1 - riFieutyhteht 3f dbnsillyindibbgtokmyttiyl ioxtjs mixture
di st annoxane were obtai ned by carrying out the sane

was 687 VR4 afleaoriémtibf(thizrtbusd aEé@S(E'tih wagidbdut hewt%, and the
exception of using 198.3°g of e mxture obtained in

contept 8F 1,173 Shetrddpoliy 4,3 Udedlty istarfBERL W RBZZUAT)
3%%%%?@%@%@% ?@E#éﬁp?%b% 52?3? o8 o
b%ﬁi?@”ﬁﬁ 4 S8R Cydafing, 253, e, o T % 3 Re S dauyL >

nitrogen atnnsphere foll owed b addlng 164.6 g of
blS@-&'&@hV@Utﬁ‘éXﬂ distanpgwane gveje aklained éwrﬁaﬂwm out{be “same
flask was immersed in an oil bath 20 heated to 155C
method dst $tep (4t4)rofdxaroples! matly hevgxdeptipafaf wsingy 1888 g of the
solution. After allowing the flask to cool to room
mixture ngtaiakdr ie, stepf (52), 838aGtmbnofh8ad nedui hpagueaus potassium
refl ux condenser connected to a distillate col I ect or

hydraXidk %Ihh@ﬁ%ﬁﬂ&iﬂ:i EW@m@tﬁﬁqhﬁﬂatwl the flask, and the
inside of the flask was replaced with nitrogen in a

vacuum After immersing the flask in an oil bath
heated to 50C, 25 the pressure inside the vessel was
gé)&%hlé/ reduced and excess acetic acid

Step (6-1): Dealkylation Reaction

180 g of a composition of deactivated forms obtained using the same
method as step (1-2) of Example 1 were placed in a 500 mL pear-shaped flask
in the presence of a nitrogen atmosphere followed by adding 164.6 g of acetic
acid and 280.0 g of acetic anhydride. The flask was immersed in an oil bath
heated to 155°C and then stirred for 5 hours while refluxing the solution.  After
allowing the flask to cool to room temperature, a fractionation head equipped
with a reflux condenser connected to a distillate collector and a thermometer
were attached to the flask, and the inside of the flask was replaced with
nitrogen in a vacuum. After immersing the flask in an oil bath heated to 50°C,

the pressure inside the vessel was gradually reduced and excess acetic acid
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106 and acetic anhydride were distilled off to obtain
181.5 g of a residue inside the flask. Wen 'H and

119Sn- NVR neasurenment were carried out on this

resi due, the residue was found to contain 84.8 wt % of
di -n-butyl diacetoxy tin. Step (6-2): Separation of

Di al kyl Tin Conpounds 5 180.0 g of the solution

ont.al ni,n 8 wt t.

and ROSft e (et disfihed of Vé%bta%égmé"éy% 518%&%%%
flask, angd a fr on head e

flagkor | WoeBo Thos T oSRBIRe freasLiomnt | fare, carries Pub @5 this
and a thernonmeter were attached to the flask. After

residys), the regidusewas fisuntbtoogontain 84.8 wt%wph d- mbutybg@@ethyém
vacuum the flask was immersed in an oil 10 bath
he8tepd(6:-2): S&paratitimeofiDieiyLTia Compdendshe vessel was

gradually reduced to a final pressure of 0.01 kPa and

15988.09 Ngobf dhat sdiLedre cuptainingC 84S avdt% \thierbutyHdisetoxy tin
19Sn- N measurenents were carried out on this

obtgln%w Id 3icp (61§ waﬂéP|4d§§1Fm ¥as06 QﬁDCbéaﬁ"—éh%de Magkitand a

Iacetoxy tin. Step Regener ati on of al kyl Tin

th N
fra Wﬁﬂg e{oogbgpglelﬂy\bltqa refitx @'&Eﬂﬁ@f .Jﬁ%aéd %o distillate
t ann we obt a r out
mn & Hegpcicte) wer %i%ﬁﬁ%%‘@ LS h@ﬂ‘eeiisé% g the
149. of the di-n-but cet ox in . .
insiis o 4Bk wip %ﬂrqg@nzw § vebad, the f Vil r'&ﬁﬁs?ﬁ‘ iR o
obtai ned in step and usi ng -350 nmL of
bath heatgd 4o JS0p6t a§' ereﬁwedwde tla% I\’§{5$‘%Jr\h’%9n€fa§5'@"!9 r@duced
of 3-nethyl-1 -butanol. Exanple 7 Step (7-1):
to @findLipreissureot ODAIKEA ard /5@3tgpf distitaleovaregecovereso| Yvhen
of di-n-octyl tin oxide (Sankyo Organic Chem cals Co.
THLGAd "°Sn-NMR measurements were carried out on this distilate, the
distillate was found to be di-n-butyl diacetoxy tin.
Step (6-3): Regeneration of Dialkyl Tin Catalyst from Dialkyl Tin
Compounds
130.8 g of 1,1,3,3-tetra-n-butyl-1,3-bis(3-methylbutyloxy) distannoxane
were obtained by carrying out the same method as step (1-6) of Example 1
with the exception of using 149.1 g of the di-n-butyl diacetoxy tin obtained in
step (6-2) instead of the reaction liquid obtained in step (1-5), and using 350

mL of 0.1 mo! / L aqueous potassium hydroxide solution and 350.9 g of

3-methyl-1-butanol.

Example 7
Step (7-1): Production of Dialkyl Tin Catalyst

972 g (2.7 mol) of di-n-octyl tin oxide (Sankyo Organic Chemicals Co.,
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Ltd., Japan) and 2100 g (23.9 nol) of
3-net hyl - 1- but anol were placed in a 5000 nL

vol unetric pear-shaped flask. The flask was connected
to an evaporator to which was connected an oil bath
equi pped with a tenperature controller, a vacuum punp
and a vacuumcontroller. The purge valve outlet of 5

t.he eva onn cte ntain .
Lid., peaBhaRScaIsY aolia TP ofos mtng kol Yitecpted in o
cl osi n’g@ghe pur ge val ve of the evaporator to reduce
5000 piés ¥alunetrsi pear$hapsds flask. tﬂbepdagl@ was veonnestashdaean
gradually to allow nitrogen to flowinto the system
evapenator e whicht waaqanmiectadepwikbathhequpped avith a temperature

tenperature was set to about 145C, the flask was

controlereasedulm purap @ind deaduu cantrotiet atlhepurbetvadve outlet of
evaporator was started. After heating for about 40

the é\VanFeﬂér wds tbansdtegeteca Mie FoRRANMAG! hieropeA SGaK $Iownn% at
rogen with the purge valve of the evaporator

norm\%ﬁ?er %frét 'Ahé‘rt §|n‘§]f thes ?gfdnév Larbebutt Oév fr duce

egan. mal n Ing In t IS St ate

presésﬁgfi§§igiezﬁea§g&gmazh%ea%$ S SRR ol E et

.. 3-nethyl -.1- anol 5 disti th the essure

nitrogarL ey BOWHBIC et Bratalh anc et (o nsEMebprese e, T oif Bath
fraction no | on er a eared, the flask was taken-

tempgratufe Was| s onabout: 15°Ca the flask wae immessed in é?a%pllt Rath
the vicinity of roomterrperature (250, the pu

and rotation ofdbe®yapetator waastanedin dAﬁefd"tqaf@gs‘or ebou@ﬂg@l orinutes
systemwas returned to atnospheric pressure. 1176 ¢

in thepresswde ohalmapphericepressireanitreden rwith éhd pasde vake of the
Based on the results of 19Sn-, 1H and 13C NWMR

evapaftby E§Sepen, distillation of 3-methyl-1-butanol containing water began.
1,1,3,3-tetra-n-butyl -1, 3- bi s(3-net hyl but yl oxy)

Aﬂer%érgﬁﬁzﬁﬁg@ gggatsqaﬁhsaps %Re p P#eey&%'ﬂvé%bélééél?%qréés&e

yl e d on the di-n-oc tin oxid

A Pl B S G o
distilBhi ! %W%?stiébﬁ%ﬁ%éﬁ'ﬁéﬁtvg e@éé’*f%?ﬁ&?@é‘ﬁ{ﬂ JAtteg fhe

fraction no longer appeared, the flask was taken out of the oil bath. After
allowing the flask to cool to the vicinity of room temperature (25°C), the purge
valve was opened gradually and the pressure inside the system was returned
to atmospheric pressure. 1176 g of reaction liquid were obtained in the flask.
Based on the vresults of '9Sn-, 'H- and '3C-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 the di-n-octyl tin oxide. The
same procedure was then repeated 12 times to obtain a total of 14120 g of
1,1,3,3-tetra-n-octyl-1,3- bis(3-methylbutyloxy) distannoxane.

Step (7-2). Production of Carbonic Acid Ester and Recovery of
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Conposition of Deactivated Forns of Dialkyl Tin
Cat al yst Carbonic acid ester was produced in a
conti nuous production apparatus |ike that shown in
FIG 2.
1,1,3,3-Tetra-n-octyl -1, 3- bi s(3-net hyl but yl oxy)

di stannoxane produced in the manner descri bed above

RSRIR f ﬁé‘a&h'aw?:teFérrﬁ?&er{ll&ﬁW chtdiydtr from

e react¥on vessel 102

Prfars %ﬁ“ﬁiﬁ?ﬁ%@&ﬁ”@ bckifof i S RhinghS Frafl gparatus
ke tﬁ@{“r%h%% o0t 5161 Bur (5 Sc-Dp A -ﬁi{l?@nmemvmyfoxv)

101 was supplied at the rate of 14953 g / hr fro
distanmexpee prodeced imilee Imapner desgitesk abeve M@Sd%UPP"ed at the
reaction 10 vessel 102 was controlled to 160C by a
rateecft F87agd hefrom trangfep linendl intoecolpmestype eeartion vessel 102
adj usted to about 120 kPa-G with a pressure control

pasi@dvwith Metal Gasize @Y Patking (5nlzZeh€hegsteth Qtd. v Sadteerlawd) and
about 17 mnutes. 3-nethyl-I-butanol containing water

ha@hgtd1¢ ifdrediamet&08f 181/ mAt aﬁﬂoéﬁédlﬁetléﬁgﬂ’f of 5080 mm, and
reaction vessel via transfer |ine 6,

S-ﬁ?tﬁgf-kpﬂuﬁna%ﬁ‘ﬁ% gﬁ‘{h algﬁli%tﬁah d?umﬁ%ﬂ@agl %&IYé {(ﬁEQate

Wer e ation col um

PR g b e

%E;alﬁvgg I!;@I[ ? aﬁ'GSantIP)glatnFu %egpqﬁcgﬁgbm er %t and the
concentratlon of water was condensed by condenser
pragsyre was\adiusted to abput LR kG atG yatrza pregsure sgntrol valve The
3-net hyl - 1- but anol was punped 20 to col um-type
residensts otimesspl the2 veactioranyessell | was2 Rbeual ed7i n minetes.
bottom of distillation colum 101. An alkyl tin

3-méthy ki dsutandladordainingnpatar tat dhe catet off THBO8Y g / hr from the top of
di - n-octyl -bi s(3-net hyl butyl oxy) tin and

thelrelcBioR Viesélvia trafbier fihe &, Ringl(Bmidhhvi-bufanbPAdthe rate of 824
di st annoxane was obtained from the bottom of

g/l’?fq}lé' fesd YRE 1 GRfré Ipe%dﬁﬁ)ehlsmghoﬁe’?ﬂfﬁlﬁ%1 Sgcﬁéd ith'Metal

I'm 25 evapérato la trans ine 5

Ga%l'zgeél?ﬁacfklr%’éﬁa ?)lrox)’?’aéd Wiff‘\t rielbloﬁgr ?{ 1f ah@ coﬁggnser 121 to carmry

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 recovery line 3. Purified 3-methyl-1-butanol was pumped
to column-type reaction vessel 102 via transfer line 2 located in the bottom of
distillation column 101. An alkyl tin alkoxide catalyst composition containing
di-n-octyl-bis(3-methylbutyloxy) tin and
1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane was obtained from
the bottom of column-type reaction vessel 102, and supplied to thin film

evaporator 103 via transfer line 5. The 3-methyl-1-butanol was distilled off in
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thin filmevaporator 103 and returned to colum-type
reacti on vessel 102 via condenser 123, transfer |ine
8 and transfer line 4. The al kyl tin al koxi de
catal yst conposition was punped fromthe bottom of
thin filmevaporator 103 via transfer line 7 and
supplied to autoclave 104 while adjusting the fl ow
rate of 5 di-n-octyl-bis(3-nethylbutyloxy) tin and

thin fﬂmle\ﬁ’ap%rétgt Ma3namt returded i cslUtrnvbipeyidactigh asegpel 102 via
di stannoxane to about 6627 g / hr. Carbon di oxi de was

condéﬁ’s{é?' i?f ggggfae liRet QChAY aranstar BRGTRT Theeallylatin talleoxide

/" hr, and the pressure inside the

catalsfsﬁ (Do ngd?ﬁ\ﬁéd“%nﬂhe“b&ﬁém%f thiFint @UBE6RAeH €03

was set to 120C, the residence

o T P RS A S Sroer R e

catal yst conposition was carried out to obtain a

di-n- Q@Hcﬁ‘ﬁ@nmemy&mwo&ﬂht ai ning bis(3-mf® hyl butyl) and

carbonate. The reaction liquid was transferred.t
1,1,3R:tatraborachdt @@l&(aﬂketbabwﬁaxx )r digtanepxane, 40 APoL @%37 9/

control valve to renove residual carbon dioxide, and
hr. Chsbaradioaitedvassupplietsta theoautpelave yriramster ing? &t the Fae
11. Subsequently, the reaction liquid was transferred

of 97t3Qg ! Hf ki theprévape indios tHd utpetaveovab maintaited atrdiMPa-G.
about 0.5 kPa via transfer line 12 and supplied while

The TQ@H%F ef tvalfsctavd whslset & 1 209G - theomsidence time
yI butyl oxy) di stannoxane to about 5887 g

was ng%écﬁ%tat %&ﬁ\grﬂ ﬁ?tjlrs %E(E‘rea‘"cﬂa Pehivéh the carbon dioxide and

onat e t he ot her hand, the

e ki 3 50 b b AR 40 BB YoRon

trans
line 4 while adjustin he fl ow,rat —_—_
lquid, gonsainng: bsCHGRYPaD L ﬁly‘h%uﬁﬂcgw) liquid was
di stannoxane to about 5887 The racgtion
transferreelltn|d$@afbcz§’(|@tﬁ3@tlﬁykﬂ&5y‘{"§‘ t@&ﬁ[ﬁfﬂ%&\e ad g gntrdraive
to distillation colum 107 packed with Mtal Gauze CY
to repasle repidusl cathdrpgiedides and tthe camn dioxidewas pecovered from
condenser 127 via condenser 126 and transfer line 14
trangfer 138011,  Subsequently, the reaction liquid was transferred to thin film
evaporator 106 set to about 142°C and about 0.5 kPa via transfer line 12 and
supplied while adjusting the flow rate of 1,1,3,3-tetra-n-octyl-
1,3-bis(3-methylbutyloxy) distannoxane to about 5887 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
1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane to about 5887 g /
hr.  The fraction containing bis(3-methylbutyl) carbonate was supplied to

distillation column 107 packed with Metal Gauze CY packing and equipped

with reboiler 117 and condenser 127 via condenser 126 and transfer line 14 at

110



10

15

20

25

the rate of 959 g/hr followed by distillative
purification to obtain 99 w % bi s(3-nethyl butyl)
carbonate fromrecovery line 15 at the rate of 944 g /
hr. Wen the al kyl tin al koxide catal yst conposition
of transfer line 13 was analyzed by 119Sn-, 1H and
13C-NVR anal ysis, it was found to contain 5

1,3, 3-tet t t hyl t I .
thedr@gaﬁh@,ﬁgnrg?mﬂfo%%%dcém g|,sHI i?\"/emﬁuﬁﬁ’cak%“ o Xc}gtaln 99 wi%

di - n-octyl - bi s(3-net hyl but yl oxy After carrying
blS@imammbdmerh@mmoh@m resemenh 2!@@53 Soplkthe r@iﬁ ‘Pfo¥44 g/ hr.

about 240 hours, alkyl tin al koxide catal yst

Whepmtes i dlky ntimealkexitie acatatyst feapesitioracafi transfendines 13 was
the rate of 18 g / hr,

anél yed iy t'sma- iHochNd - - BCINKIRS (Shampsidy itbwiasl ound to contain
|stannoxane produced 10 according to the above

1,1%9“18&%41’1-‘@&% ?,??Qﬂilggﬁnfeﬁmbu@ﬁﬂcyb | diStahhoRénd heut dicg 6dntain

conposition of deactivated
di'&'%%@'bgé(?é??tgywu C ))()f) T"s ﬁ‘ﬂer( s q’CI’yPBt th? oag/) ve-mentioned
di st annoxane,. was extrac ex tjon 6
oG RRTSUAT i e08! ?4%&%"%@@%*@&%@%cafa‘vsf
cont ai ni ng about 60 wt %
compesition. was radiactrd flom eztf@r:@fe% line: HS1 Futhp 8329)“1%3 g/ hr,
di st annoxane, tri-n- OCtK 3-met hyl butyl oxy) tin 8
1,%B Grtetriatry-otyl{UVRbishE-MmetNybutyieed | vaméf@neeﬁ%%ent s°f8 uced
1,1,3,3-tetra-n-octyl -1, 3-bi s(3-net hyl but yl oxe%t
acdorsiirniohe raboverprootssewas supplisd om-feed ling 17satthgrate of 18

This catal yst conposition was used as a conposition

g of @eachhyatzad fgrnef St eporppesition Sulfst deamtivatdek c famye of
Reacti on of Deactivated Forns of 20 Dialkyl Tin

1,‘??}13@&%:%—&%@@]-3 PR3 Mméthybuhfodf) tdisaAnesdnd @eet cxstracted

i-n-o0 di acetoxy ti'n and, according to

f.—oy%ﬁ}-aglﬁé;z iR 9 Gad bwegem%@rﬁgya"ﬁsmam NindéddiBon to

aplurallty shifts at from

Onhgﬁnsﬁ? £ swse & y'a %E'% *’M@" ER% E’%‘B@Bﬁw'@‘y)

§§§|§ ‘3 ongﬁfﬁé’t tgylﬂggg];l? Tﬁ” Ituraciriy of NMR shifts of
deactivated components of 1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy)

distannoxane were observed at from -240 to 605 ppm. This catalyst
composition was used as a composition of deactivated forms.

Step (7-3): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

201.2 g of a mixture of tri-n-octy! acetoxy tin, di-n-octyl diacetoxy tin and,
according to "'°Sn-NMR, organic tin compounds containing tin atoms
demonstrating a plurality of chemical shifts at from -240 to -605 ppm, were
obtained by carrying out the same method as step (2-1) of Example 2 with the

exception of using 200 g of the composition of deactivated forms obtained in
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step (7-2) instead of the conposition of deactivated
forns obtained in step (1-2) and using 231.0 g of
aceti c anhydride. The content of tri-n-octyl acetoxy
tinin the mxture was 23.4 wt% while the content of
di -n-octyl diacetoxy tin was 62.8 W% 5 Step (7-4):
Al kyl Group Redistribution Reacti on 197.3 ¢ of a

action liquid were r. cov ca i ng
step K528 Instaat e SRBROTIBOn ol creasiuRisL I pRidinad T step
exception of using 199.3 of the mxture obtained in
(1-2) sndpising 231 Drg; p‘ea@ﬁt@r anthysrigext dhe eastentafdriimogtykacetoxy
(2-1). Wien '"H and 79Sn- NVR nmeasurenents were
tin indhermixtlreuwas 23 4ive%, esbilé dme tOntandudf dji-n-betyt dicetaxy tin
liquid was found to be a m xture containing di-n-octyl
was 658 8eatpxy tin, tri-n-octyl acetoxy tin and 1,1, 3, 3-
tetra-n-octyl -1, 3-di acet oxy di stannoxane, and the

‘S?é‘ﬁgﬂ{tt)%k | GRoUpRYdisHibafieh ReactibA Was 62.5 wt % the

cont ri-n-octyl acetoxy tin was about 3 wt%

144 Eof &bl g wepe fegoversd by caming out the, seme
metnaf a8 tiRha2TH Ot o2 wift R RhBh Oﬁf%@ié%' oo dhe
it SEARB AN By - b sferck E;;h%ém'"&rﬁgotg BErE Yapel21).

nqthod ashsteng% 6) of Exanple 1 with the exception
Whenf Hysang ' 1o0-MMR sréasysemenis weéedsﬁraeﬁwtuwﬁ,hlépreachon

(7-4) instead of the m xture obtained in step (1-5),
liquidantte2feartiongli@éd was diouad1ltomble A mimqme@mtqinmgsdi-umctyl
hydr oxi de sol ution and 297.6 g of 3-nethyl-1-butanol.

diacdRxamiire th-rBoety| (dtetoxy Deabkyl 41i3nB- Retrain-octyR 32dacatogy
of a mxture containing 85. 8 wt% of di-n-octyl

distafh@E&fie? ahd tHe WBARNt H?dll?hbétyﬂ@récéibx‘yafﬁ )Wé!ﬂ 69t5 WS the

same nethod as step (6-1) of Exanple 6 with the
content of tri-n-octyl acetoxy tin was about 3 wi%, and the content of
1,1,3,3-tetra-n-octyl-1,3-diacetoxy distannoxane was 32.0 wt%.

Step (7-5): Alkoxylation of Diaikyl Tin Compounds

181.0 g of a solution containing 95.2 wt% of 1,1,3,3;tetra-n-octy|-1,3-
bis(3-methylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 194.4 g of the
mixture obtained in step (7-4) instead of the mixture obtained in step (1-5), and

using 290 mi. of 0.1 mol / L aqueous potassium hydroxide solution and 297.6 g

of 3-methyl-1-butanol.

Example 8
Step (8-1): Dealkylation Reaction

225.7 g of a mixture containing 85.8 wt% of di-n-octyl diacetoxy tin were
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exception of using 230 g of a conposition of
deactivated forns obtai ned using the sane nethod as
step (7-2) of Exanple 7 instead of the conposition of
deactivated forns obtained in step (1-2) of Exanple 1,
and using 158.0 g of 5 acetic acid and 283.5 g of
acetic anhydride. Step (8-2): Separation of Di al kyl

obt&i ﬂéH‘ﬂby]@a}Qang ot tH hb! %%@1{9@! él?ét"e{:‘)@t ?)'65\9€xé}¥iple 6 with the

carryirn the sanme net

exc%eﬁ#é%ﬁ*%&g%‘@Bvéfo;@"a%ﬁgitﬁﬁ of deabuts8y s BhElitusing
in ste 8-,1 and 1 asur enen]
the,ghrie CBPPEGAS SlEon A EXETPI BoBstefcoty P‘Pmapalthon of
was found to be di-n-octyl diacetoxy tin. Step 3):
deasttivated formsretsrinedainkstep i ) cfnbrmals 178nd Lgslmg 158 0 g of
1,1,3,3-tetra-n-octyl -1, 3-bi s(3- et hyl but yl oxy)
acalicstcichanst 268.5 geof acefit ahfnw:ﬂidﬁy carrying out the sane
nmet hod as step (1-6) of Exanple 1 15 with the

ex$ept (8a2): Sepamtion diMiakypFofmg he di - n-octyl di acet oxy
tin obtained in step (8-2) instead of the mxture

0b’1@‘1 QQﬁOf 8 cﬁﬁtﬂl@té WePe oBfaif@Bp|c@rd/ingogt #el siine FRANHE as

L aqueous potassi um hydroxi de sol ution

ste g@ %)SQf ﬁx?wb{le SSWith! t"l%' Xce rﬁ)@i‘%ﬁgi&ﬁhgnﬁ%ﬁ@ |# tRe Shidure

ation Reac ture

o PR %Wg&-; b B 1, i

and =SB IMR meaPutraents e artro S it Bistliteg e dfyate
same nethod as step (7-2) of Exanple 7 instead of the

wag fprsskior be fi-arocty daceéettivat ed forns obtained in step

(1-2) of Exanple | and using 271.1 g of acetic
anfiegr (843): paxytationefiDiglkylc BniGompodnds

175.4 g of 1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane
were obfained by carrying out the same methed as step (1-6) of Example 1
with the exception of using 190.0 g of the di-n-octyl diacetoxy tin obtained in
step (8-2) instead of the mixture obtained in step (1-5) of Example 1, and using
334 mL of 0.1 mol / L agueous potassium hydroxide solution and 280.6 g of

3-methyl-1-butanol.

Example 9

Step (9-1): Dealkylation Reaction

191.4 g of a mixture containing 86.2 wi% of di-n-octyl diacetoxy tin were
obtained by carrying out the same method as step (6-1) of Example 6 with the
exception of using 195 g of a composition of deactivated forms obtained using

the same method as step (7-2) of Example 7 instead of the composition of
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Step (9-2): Separation of Dialkyl Forns 184.6 g of a
distillate were obtained by carrying out the sane
nmethod as 5 step (6-2) of Exanple 6 with the
exception of using 190.2 g of a m xture containing
86.2 wt% of the di-n-octyl diacetoxy tin obtained in
step (9-1) and neking the tenperature 200C. Wen 'H
and 119Sn- NVR nmeasurenments were carried out on this

deactivatedl forhs obtdinediiststep 41 )wfsExanple 1 anskugingn2bbiyg of
di acetoxy tin. 10 Step (9-3): Al koxylation of D alkyl

acetid iaﬂhgér'ﬂl@ Hidsol G6ing atetit acid).
1,1,3,3-tetra-n-octyl -1, 3-bi s(3- et hyl but yl oxy)

o4 X8BBarafiBh®f PRAIRYIMEsknfay carrying out the sane
rret?hgg-@gs s?%rg (1-6) onyxan'pI el wth the exception

Ol LGy # oot bed Ofeiecopeuitin SR8 SuniS etnod 2
step 36 L ERPHIE R AR M SBeheon 8 000 00 B8 it
contioppe Sovive i ST S5 MeR Y P BB P B 17'ana

tri-n-octyl acet oxg tin, di-p-octyl,diacetoxy tin and,
makiagcthed tergperatureo200IG/R, VWhegartic andn " conptviRgneasurements

containing tin atons denonstrating a plurality of
werec bamiathlous forf thsis adistiltaten it Glistdlates 0&sp founehdo ke diinreety!
by carrying out the sane nethod as step (7-3) of.
diac&tegymihe 7 with the exception of using 220 g of a
conposition of deactivated forns obtained using 25 the

Zgggbzé%ﬁg?\ﬂ(@@!a‘ﬁbﬁmf@a%l Bh xapeledg. and using

a mxture of "114 150.1 g of acetic acid
;Eﬁeiﬁxﬁa@ T e A U
werd BB Y g ) 4 B b oPt Exarple 1
with the exception of using 181.2 g of the di-n-octyl diacetoxy tin obtained in

step (9-2), and using 292 mL of 0.1 mol / L aqueous potassium hydroxide

solution and 266.7 g of 3-methyl-1-butanol.

Example 10

Step (10-1): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

221.3 g of a mixture of tri-n-octyl acetoxy tin, di-n-octyl diacetoxy tin and,
according to "°Sn-NMR, organic tin compounds containing tin atoms
demonstrating a plurality of chemical shifts at from -240 to -605 ppm was
obtained by carrying out the same method as step (7-3) of. Example 7 with the
exception of using 220 g of a composition of deactiva-ted forms obtained using

the same method as step (7-2) of Example 7, and using 403.2 g of a mixture of
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Step (10-2): Al kyl G oup Redistribution Reaction 5
218.8 g of a reaction |iquid were obtained by carrying
out the sane nethod as step (7-4) of Exanple 7 with
the exception of using 220.1 g of the mixture
obtained in step (10-1) instead of the nixture
obtalned in step (7-3) of Exanple 7. Wien 'H and

NVR neasurenentg mereeﬁarrled

15Q 'éa@:tqfoﬁWtIQq@P@ anfeZyedcBi qcPﬂﬁlﬂ‘%Qg?o@ﬁt?atdo of, acgtic

m xture containing 10 di-n-octyl diacetoxy tin
anhydrida- oamwmm%tnm -actyhgcetoxy tin in the mixture was 22.8 wi%

1,1,3,3-tetra-n-octyl -1, 3-di acet oxy di stannoxane, and
whitenthecooritent ofafi-ndoctyl- dmcqtbxyctlhaw@&? Wit was 62.7 w %
the content of tri-n-octyl acetoxy tin was about

V\Sfég @nd)t hﬁ(yPG?dwRedfstnbutlon Reaction
3-tetra-n-octyl -1, 3-di acet oxy ‘di stannoxane was

312‘?8‘&‘ gsoflé relatfon ]IQ{U?G we%kQBﬁéirﬁid 8y anﬁh@'c‘gﬁ hél Bame

't
Compoun 200.4 g of sol ution containin vvt% of

meé‘] ]c{gs 3id L‘f Q@\gf %ﬁéiﬂpa = 7 ltlt?"tﬁé xBEMIA 5’1”153 bﬂ 1 g of the

anno re’o by carryi ng out

tho e of Ex .0,
mire, Ghiagesie %eé,h(?%a HestSHRTR i MiplbAe oblefod B %fep (7-3) of
ExQMPIE!-£WHS e 7 i 3k s NHR Zhessi oD we%?a'%eﬁ o i

aqgueous pot aSSI um hydr oxi de solution and 328.5 of
reagtiont iguid.1 theitrgasiion Hiasigh| was fognd pto( Pe- @) mlﬁéf%r%&nf@ﬁ'ng
of Tri-n-octyl (3-Methylbutyloxy) Tin 25 130 g of a
di-sochdsi t | diacetoxgeact timat ed tfigr-ostybbt aianetoxysi ng tirhe  and
same 115 nethod as step (7-2) of Exanple 7 were

1,108, 3aettairmoatyP 0 3-diaceery -diblmpadxdicsdnd tree tbnisst wiydi-n-octyl
valve, a distillation col um packed with Heli pack No.

dla%eﬂﬂ@ tiNRARUED TowiR @ idontertdbhiri-R-oklyddernat 1ie wdee adout

qui pped wth a reflux condenser connected to a
3w€‘%?%hb ltAb Sohfirt 3101 e bt AR R cetSlLdRtdrihERe was
31.8 wt%.

Step (10-3): Alkoxylation of Dialkyl Tin Compounds

200.4 g of a solution containing 95.2 wt% of 1,1,3,3~tetra-n—octyl-1,53-
bis(3-methylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 215.8 g of the
mixture obtained in step (10-2) instead of the mixture obtained in step (1-5) of

Example 1, and using 277 mL of 0.1 mol / L aqueous potassium hydroxide

solution and 328.5 g of 3-methyl-1-butanol.

Example 11
Step (11-1): Separation of Tri-n-octyl (3-Methylbutyloxy) Tin

130 g of a composition of deactivated forms obtained using the same
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5to the flask, and the inside of the vessel was
replaced with nitrogen in a vacuum The nitrogen

i nside the vessel was returned to atnospheric
pressure and the flask was imersed in an oil bath
heated to about 230C. After about 20 m nutes, the
pressure inside the vessel was gradually reduced and
the distilled conmponents were recovered when

method @seitep (iF-@) 6f ExpBPI® 7 WafBRiagedin 3P0 %pe%ﬂ&@%ﬂ%
reached about 210C. Finally, distillation was

a threerway atatee, waedistiliatiq eshime packiedewithe Hetipaet Neadhand
about 0.01 kPa. The distillate and residue inside the

meadurid@k 46ecm dnblepgitedat fradtidhationdh@a@Sequibped with a reflux
measurenents. The distillate was

t
condtéﬁ %ﬁ@@%@é,ﬁ{ﬂ? rd;%ﬂugt?a %d:lﬁ@lgroéﬁdﬂa tH&@norh 6% Wistel Attictied

to thé. é?s?k S the |Hs@‘ét 3 e ?flegéél( @a%&d&'&t WitA*Mitro ogen in a

annoxane, according t NVR, was
to be ture af arg ct C Ol ont a
vacupify,"* Themeeirindoe e B v FAT, felitheficlo Cafihddbnertc
shifts at from - 240to- e we f
pressyre ard e fflagk wag immerse Haa%o‘d' PEB“ bPa‘Pé’;ﬁja&%g?@eC
the flask. 20 Step (11-2): Substituent Exchang
Afterrabastihminuteeathe RressereFosiae bie vassal s aradugly Epquqed
27.4 g of the tri-n-octyl (3-nethyl butyloxy) tin
and ¢ adistitledi compepertsiweje weecaverpd aglen ithe degperature of the
pear - shaped flask foll owed by the addition of 27.2 ¢

comPbsitic &ifl Gedtivutd fsrman eadhier abgutf 2109C.hokinatly, d@istllation
fractionati on head 25 equi pped with a reflux condenser

was ?ﬁr’i‘ﬁ]ﬁéfe@ﬂwh@n andipgrbidUratigsiae the vesselagdched Bbbut 0.01 kPa.

nmonet er were attached to the flask, and after

The GERNIAE é}w&fﬁi R Ak iR w Jla?sy&ééﬁté@tdﬂmfmmsn NMR

vacuum vvas I mer se n ol bath heated
meabisiinis e e BRI Rh B R A Y o
remd’fer © dllr?stldtlal ed ?‘nff tofIast ain c%?wtaglngd of %72 wt% of
1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane, and according to
"9gn-NMR, was found to be a mixture of organic tin compounds containing tin
atoms demonstrating a plurality of chemical shifts at from -240 to -605 ppm.
There were 28.9 g of the resuiting distillate and 100.1 g of residue inside the
flask.

Step (11-2): Substituent Exchange Reaction of Deactivated Forms of
Dialky! Tin Catalyst

27.4 g of the tri-n-octyl(3-methylbutyloxy} tin obtained in step (11-1) were
placed in a 300 mL pear-shaped flask followed by the addition of 27.2 g of

acetic anhydride and stirring for 1 hour at 25°C. A fractionation head

equipped with a reflux condenser connected to a distillate collector and a
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5 residue inside the flask. Wen the residue was

subjected to 1H and 119Sn- NMR neasurenents, the

resi due was determned to be tri-n-octylacetoxy tin.

On the other hand, . 99.4 g of the residue containing

77.2 wt % of

1,1,3,3-tetra-n-octyl -1, 3-bi s(3-net hyl but yl oxy)
the‘i'hr%h?é!@P%F@ a@ﬂa&ﬁéa §d the fr%{sﬁl%né%ﬂ(c.-iL *e&l)ac)f@gﬁepﬂn@%dof the

in a 500 nL metal pressure vessel di ng

f|a§123mﬁ ﬂtrS@er@@ﬁ%'\f\%@]ﬂwgﬁé ql%s?%ss@ﬁr%}s% in. +W 8"?%% heated

sure hmersed 1'nan oi
o 200C and heated for hours. (After  all.ow ng
to %ﬁ ek Bressull a8 (BF Vsl e Gasial ey gyt e
roomtenperature (about 25C), the contents wer
ex¢essnaeelic aghydide spd ?ﬁ.f‘?ﬁﬂ’hi’v—eé%é%%tﬂleﬂl Qfs o oktaip 25 9gofa
fractionati on head equi pped with a refl ux condenser
residiumn doside the dlaskst |\Nr@ne the: gesigeieowasn subjectast tendilerand
were attached to the flask and the inside of the

"19gh MMRwasas@ehmETes| thetrbsidiie wagedsetermmedaonentritmioctylembtoxy
by imersing the flask in an oil bath heated to 50C

- tinThe pressure inside the vessel was gradually reduced

and the isoanyl acetate and excess acetic anhydride

weics dhgt birepChatd, 8.4 & ! e 1dddug CombiniRPi e Wide of

| ask. en the resi'due was subjected to

1,1%%,%3&1@%09@25 WG tn‘?tath§Igﬁty'icﬁ(gl(’):dcﬂ?tal\L\fﬂBxgl‘?é e&tﬂ%ﬂ‘ég fno step

m xt ton I ni ng di acet ox
3 ct tr|a et oxy, the content o0

3 Etaa,and A P Rite alsstoe yeipe MRS g

ogntent of n-oc triacet oxy 22.1 wt% This
12&1 &’? SCREG aﬁhxfé%d%f‘ﬂ SHHINghe "Id}ee'@‘\ggﬁjé?r?s%?é’eﬁéﬁ‘ was then

tri-n-octyl acetox& tin and used as the raw materi al
imgersed  tare clubathg heateds te2Q0I¢- and Iatpd (fo1-3)houss.ky After

G oup Redistribution Reaction 131.0 g of a reaction
allbwing thewaetal presstreadssgl tacoatitaghe uicinitye of soam tempecature

as step (1-5) of Exanple 1 in a nitrogen atnosphere
(abduti25e 08, ths copterts were transferred to a 500 mL pear-shaped flask. A
fractionation head equipped with a reflux condenser connected to a distillate
collector and a thermometer were attached to the flask and the inside of the
flask was replaced with nitrogen in a vacuum followed by immersing the flask
in an oil bath heated to 50°C. The pressure inside the vessel was gradually
reduced and the isoamyl acetate and excess acetic anhydride were distilled off
to obtain 107.2 g of residue in the flask. When the residue was subjected to
'H- and "°Sn-NMR measurements, the residue was determined to be a
mixture containing di-n-octyl diacetoxy tin and n-octyl triacetoxy tin, and the
content of di-n-octyl diacetoxy tin in the residue was 77.8 wt% while the

content of n-octyl triacetoxy tin was 22.1 wt%. This mixture was mixed with

the previously obtained tri-n-octyl acetoxy tin and used as the raw material of
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5 of using 132.1 g of the m xture obtained in step
(11-2) instead of the m xture obtained in step (1-4).
When 1H and 119Sn- NVR neasurenent were carried out

on this reaction liquid, the reaction |liquid was found
to be a mxture of di-n-octyl diacetoxy tin and
n-octyl triacetoxy tin, and the content of di-n-octyl
di acetoxy tin in the mxture was 95.1 wt% 10 Step

the subkbadent delsqiyi3tion of Dialkyl Tin Conpounds 120.0 g
f a solution containing 94.4 wt % of

0
§.*%3 g’133);g§]|£e;ﬁﬂhhﬁtﬂédiéri8mi&i Reactigi hyl but yl oxy)

nno wer e obtained by carrying out the sane

gﬁtl Ej; %ngfs fé{?%%tlé&gﬁhtlcﬁ fétvé:'é R bferbd by ftarfyih e bee fhé Tame

reaction l1quid obtained in
ste 11-3).ipstead, of . . ' (WL d i b
metha 88 sl {irbispl Epis i ATt pfifbep s YifPhE gegetin
mol 1 L aqueous potassium hydroxi ol Ut .
of using4132.4 @f dbenpiktyre © .t%[]?gﬁ%ﬁ_te%&gﬁ%fg‘#éa‘&%é@@ mixture
(12-1): Separation qQf Tri-pzoctyl (3-Mthyl buytyloxy) .
obtaified irpStega( 124}y divhendistand Hgn lebgaﬁir&%tﬁ”l{d‘y‘?‘”@s%ﬂ%d
in the flask were obtained by carrying out the sanme
out oretiedeastic dipuid] 1ha reattiarx ingidewas fabod tohke a mixture of
exception of using 143 g of a conposition of _
di-n-Slapcdiaesiony tirPana rebttgl tizdetsdyntn, arbtreacentest bbdi-apctyl
step (7-2) of Exanple 7. Wien 1H and 19Sn- NMR

i O was beedwent . the distillate was found
d'acﬁﬂggﬁwmﬁtyl 25 (3-net hyl butyl oxy) tin, and the

SEAT AR Bl PR T apdtps m xture 118

o120 Br e cSalien Ppiita P F 6 B ek B pu >
bis(GpmeNralpelyican) CheAmananwer SRR 530/ PR oot same
meth%tdig{:géi 5 : ) 3?%;2'6;@5 3; w{%ﬁglﬁ@a Egﬁ&g{}f tyf SQingféa.? ngg} the

(3-nmethyl butyloxy) tin obtained in step (12-1) were )
reaction liquid obtained in step (11-3) instead of the reaction liquid obtained in
step (1-5) of Example 1; and using 312 mL of 0.1 mol / L. aqueous potassium

hydroxide solution and 184.3 g of 3-methyl-1 -butanol.

Example 12 |

Step (12-1): Separation of Tri-n-octyl (3-Methylbutyloxy) Tin

33.2 g of a distillate and 109.0 g of a residue in the flask were obtained
by carrying out the same method as Step (11-1) of Example 11 with the
exception of using 143 g of a composition of deactivated forms obtained using
the same method as step (7-2) of Example 7. When 'H- and "°Sn-NMR
measurement were carried out, the distillate was found to be tri-n-octyl

(3-methylbutyloxy) tin, and the residue in the flask was found to be a mixture
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pl aced in a 300 nL pear-shaped flask followed by the
addition of 23.2 g of acetic anhydride and 17.7 g of
acetic acid and stirring for 1 hour at 25C. Wen the
solution was sanpl ed and anal yzed by gas

chr omat ogr aphy, isoanyl acetate was confirned to have
been formed. A fractionation head equi pped 10 with a

refl ux condenser connect to.a distillate collecto
cortaiBing « 1 hronBi: © Qler d- becHATE PotHes et hioxy)
_inside of the vessel was replaced with nitrogen in a .
distaaooxané andoaeeprding tene rn-hiYIR herganig lin icampeUBHE cpRtaiNing
heated to 50C. The pressure inside the vessel was
tin giontsidémpnsiedtinged plurdlitylaf cheownealishiftecatt frors -240 teadSsepm.
acetic anhydride were distilled off to obtain 30.5 g
of Sfep ({1@32)@! SeibsitueheEktiRarige Rbactidrhef DiadiyllTm Qatalyst
subjected to 'H and 19Sn-NVMR neasurenent, the
regs i : ' Yih obeshed n siep- (12M) were
§4 g!‘ﬁ}';eat‘;rllgr"t‘%%t 63 hgetﬁ;?mumda@s _ e (

t he ot of the residue containing 78.1
0%.0f v
plabdi 2,308, mi pearshapeg fagk Igigwed by fhe addiian of 232 g of
i stannoxane gbjained. in step...(12:1). '
acalso R B K24 8 1y et Brig) A5, Slfp Sorty HSE A28
121.6 g of acetic anhydride and 78.5 g .of acetic, acid
WhigntiherSahiargvas RemAka ANd Arebean oY g eiromALSaTRBRS. 1s6amy
imrersed in an oil bath heated to 200C_and,heste for
acatatrowes. confrmeddpl kavengeendomead Af@ctionatio:bead aqyipped
cool to the vicinity of roomtenperature (about 25C),
withhee reftux eondenser eonnadtedetior 2 dlistdiate soieator apd & thermpmeter
flask. A fractionation head equi pped with a refl ux

weeonderped R5teonasicteed the ingdestof| thet eessel Iveast ceplacet avith
thermometer were attached to the flask 119 and the

nitﬁdgcsfndiﬁ DU abiien bASeddy iFPREBFRAtHYE Aidskin 49 @ DEtn heated to
V

uum followed by imrersing the flask in an oil bath
S0l o o3l 16e P FELSA Sl RLBIF et aEin % coamy
ackfo e OIS B e Lo g S0 § o
resﬁa&.e g{ﬁﬁg\gt@gk.lF\'?Vh%ﬂdlhélr%%hgwﬁag%% R %9- BRE "esn-NMR
measurement, the residue was found to be tri-n-octyl acetoxy tin.

On the other hand, 108.8 g of the residue containing 78.1 wi% of the
1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane obtained in step

(12-1) were placed in a 500 mL metal pressure vessel followed by adding

121.6 g of acetic anhydride and 78.5 g of acetic acid and sﬁrring. The metal

. pressure vessel was then immersed in an oil bath heated to 200°C and heated

for 3 hours. After allowing the metal pressure vessel to cool to the vicinity of
room temperature (about 25°C), the contents were transferred to a 500 mL
pear-shaped flask. A fractionation head equipped with a reflux condenser

connected to a distillate collector and a thermometer were attached to the flask
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determned to be a m xture containing di-n-octyl
di acetoxy tin and n-octyl triacetoxy tin, and the
content of di-n-octyl diacetoxy tin in the residue was
77.6 W% while the content of n-octyl triacetoxy tin
was 22.3 W% This mxture was mxed with the
previously obtained tri-n-octyl acetoxy tin and used
as the 10 raw material of the subsequent step (12- 3?
and tSe épside 2f He flashkwas ceplaseremiths Ditioseni B2 yaasim &l By
g of a reaction liquid were recovered by carrying out
immefr$§ingheefiaskeinhan clisbathelpedtéd3p 50°CExaife prassunelénside the
nitrogen atnosphere with the exception of using 146.5

vessél Q/fast Baduialty teauedd drtPthé Nscdrtpl atdtad) drbstexedsofacetic
the 15 mxture obtained in step (1-4) of Exanple 1.

I 1
anhyém&?hl T reacﬁ ?FS]B BN 11602 ¢ STeSidie iR e ﬂééK QWHélPh the

iquid, the reactlon l'iquid

reS|dHe af&f%j%/%&*?l??tg?et? ‘:ﬂ-u%r?d m’gﬂﬁlﬁmﬁ%gu@n@% off’% Fésndt?é‘ﬁlas

e content of

di acet ox t|n|nthe xture was

deterinsd) - Req@n@bdiieo RoBIATHIGL R OFM f@ﬁ%ﬁ%ﬁf} '%5'% ocy
D al kyl Tin 20 Conpounds 129, of,. a

triacetony HNnang tro CantapbRioR- &O@Véd@CPgCWé'%mBB? ;FPS'%“S was 77.6
bi s( met hyl but yl oxy) di stannoxane wer e obt ai ned

wt% oetiiley threg content lof reaety! tinaeioxy 45 wae@2(3 vgjb. ofoEs%dnmﬂére
1 with the exception of using 144.3 g of the reaction

was it itbthei prediousiyseistpinettrizn-octyd beatbxyftint ard usadtasothe
l'iquid obtained in 25 step (1-5) of Exanple 1, and

raw M%téi'gal%?%\é%uﬁgeq@ehw@p (12L3)yaqueous potassi um 120
droxi de solution and 212.8 g of 3-nethyl-1 -butanol.

E?%L?t?)i’at s e R o ot al yet 227, 2

dﬂ% 30&37)(5 Webicfdn NibLid Wars YecBVBHBY k8iirg But the same
method as step (1-5) of Example 1 under a nitrogen atmosphere with the
exception of using 146.5 g of the mixture obtained in step (12-2) instead of the
mixture obtained in step (1-4) of Example 1. When 'H- and "Sn-NMR
measurements were carried out on this reaction liquid, the reaction liquid was
found to be a mixture of di-n-octyl diacetoxy tin and n-octyl triacetoxy tin, and
the content of di-n-octy! diacetoxy tin in the mixture was 95.5 wt%.

Step (12-4): Regeneration of Dialkyl Tin Catalyst from Dialkyl Tin
Compounds

129.1 g of a solution containing 94.7 wt% of 1,1,3,3-tetra-n-butyl-1,3-
bis(methylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 144.3 g of the

reaction liquid obtained in step (12-3) instead of the reaction liquid obtained in

step (1-5) of Example 1, and using 322 mL of 0.1 mol / L aqueocus potassium
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di propi onyl oxy tin and, according to 119Sn- NVR
organic tin conpounds containing tin atons
denonstrating a plurality of chem cal shifts at from
-240 to -605 ppm were obtained by carrying out the
same nethod as step (2-1) of 10 Exanple 2 with the
exception of using 215 g of a conposition of
hydis;'aete's\bmt;en arlcP2 12 80 8 SRbtHgLNButdip) Same et hod as
step ( Exanpl® 7 instead o t’he conposition of
deactivated forns obtained in step (1-2) of Exanple 1,
and using 317.9 g of propionic anhydride instead of
ac tlc Eidride. The content of tri-n-octyl
% ytininﬂwrnnwe\MSZZS\M%MMIetm
content of di -n-octyl dipropionyloxy tin was
wt teps{Er1): §UQ§ﬂtUerk>ﬁXCt'@6% Reagtion, pBlReraﬁan@Qchaﬁs of
222.5 of a reaction |iquid were recovered by
Diatigy 30 ggtabx&t the sane nethod as step (2-1) of Exanple
2 wth the exception of using 223.2 g of the mxture
obRa7 Redgi wf staepmitdrel) of nsi-pauttyif gropiomyboxyr din, di-n-octyl
obtained in step (2-1). 20 When 1H and 119Sn- NVR

diprEASYISRE Ntirs W, € atedridiref tout'®8A-NMRS 6”ekd A compounds
liquid, the reaction liquid was found to be a mixture

cortamiy i %ﬂ:rﬁé a8 J‘atlna IR Eemicalshifts lat froft 1240 to

propionyl oxy tin

60k forh Fefe dhaifle gswga&x.ﬁgcénr 7R gatkouufteLenaNae) o

conten proplon

E"?“‘R%W@bhﬁe%&géem Qs#wh'ezthoﬁfo&ra B3N oF assdlvates
1,1, 3,3-tetra- n octyl - -di pro on on dlst nnoxane
forgrebiginest ying th St PNe I@e@?d % RiGRyI7a¢) BhES %1|7k¥/‘|5193d of

Tin Conpounds 192. 3 g of a solution contai n| ng 92.8
theneompesition of deactivatad formas pbtainest in step (1-2) of Example 1, and

bi s(3- et hyl but yl oxy) di stannoxane were obtai ned by
usiogrdyi. S g of prropibaicsanteydriieriestead chacstie pnliydrigle. ofThe content

Exanple 1 with the exception of using 221.8 g of the

of ti-wioetye pebdidhyiedy itim mtm@ rﬁn&ﬁ:ré)wa§122®dt%fwh|tv3th@ sdntent of
obtained in step (1-6)

di-n-octyl dipropicnyloxy tin was 63.4 wi%.

Step (13-2): Alkyl Group Redistribution Reaction

222.5 g of a reaction liquid were recovered by carrying out the same
method as step (2-1) of Example 2 with the exception of using 223.2 g of the
mixture obtained in step (13-1) instead of the mixture obtained in step (2-1).
When 'H- and "®Sn-NMR measurements were carried out on this reaction
liquid, the reaction liquid was found to be a mixture containing di-n-octyl
dipropionyloxy tin, tri-n-octyl propionyloxy tin and
1,1,3,3-tetra-n-octyl-1,3-dipropionyloxy distannoxane, and the content of
di-n-octy! dipropionyloxy tin was 63.0 wt%, the content of tri-n-octyl

propionyloxy tin was about 5 wt%, and the content of
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Exanple 1, and using 322 nL of 0.1 nol / L aqueous

pot assi um hydroxi de solution and 298.8 g of

3-met hyl - 1-butanol. 10 Exanple 14 Step (14-1):

Deal kyl ati on Reaction 238.7 g of a m xture contai ni ng

86.0 wt % of di-n-octyl dipropionyloxy tin were

obt ai ned by carryi ng out the sane nethod as step (6-1)

with the exception of using 230 g of a

1,1 .%’ot?é&ﬂﬂcbﬂﬂo:? dipsppiorVIR U dISteRIAXaNS W8t APLHT6S) ng the

same nmethod as step (7-2) of Exanple 7 instead of the

cSiﬂpcﬁi‘;iB-tSl)aNk@Xylawwf Diglied TiroEampeindsned in step

(1-2) of Exanple 1, and wusing 195.2 g of propionic

a9 213 i g off esrdbohdtiomc edbntairiieg 228 dvtds i ofg1 34 32etraof-octyl-1,3-

propi oni ¢ anhydri de instead of acetic anhydride. Step

bls(S(ﬂéﬂ@)butﬁ@mr distahoRbn& viérey bbladigts byOcdrBing dutaheasame

distillate were obtained by carrying out the sane

methgﬁteﬁogtegs(ﬂ é@t SPEf(%pBDe qvfw'tirﬁ@éfce?tw&r ddisg %zqeaoblarthe

usin the m xture nt ai ni ng 86.
. 0 I, -.N-
mixtcf AR AR e R5F hﬁ%?%%oﬁéfé}hf% i S ﬁtﬁﬁ 3 of
NVR neas t rried out .
Exana?]gt | PO &S 428 5L 91 Qclemid 1t BB RSRAUR. hipyide
di acetoxy tin. 122 Step (114 3): Al koxyl ati on of
SO'“‘IWWQQ&&Q ehapertiyk1-Putanply of “a nixture contai ni ng
84.5 wt%of 1,1, 3,3-tetra-n-octyl-1, 3-
bi s( 3- et hyl butyl oxy) di stannoxane were obtai ned by
carrying out the sane nethod as step (1-6) of Exanple
1Exarhplet e exception of using 237.1 g of the 5 m xture
contai ning 86.0 wt% of the di-n-octyl dipropionyl oxy

t Stepqhuai)nB@aikyitiopRedcdtibnl) instead of the reaction
liquid obtained in step (1-5) of Exanple 1, and using

g%%?}gon aﬁg%@%{ %éngtémwse.@swmtﬁscﬁwabmer;ms,bléﬁyioxy tin
were obtained by carrying out the same method as step (6-1) of Example &
with the exception of using 230 g of a composition of deactivated forms
obtained using the same method as step (7-2) of Example 7 instead of the
composition of deactivated forms obtained in step (1-2) of Example 1, and
using 195.2 g of propionic acid instead of acetic acid and using 340.2 g of
propionic anhydride instead of acetic anhydride.
Step (14-2): Separation of Dialkyl Forms
191.9 g of a distillate were obtained by carrying out the same method as
step (6-2) of Example 6 with the exception of using 237.1 g of the mixture
containing 86.0 wt% of di-n-octyl dipropionyloxy tin obtained in step (14-1) and
making the temperature 200°C. When 'H- and "°Sn-NMR measurements
were carried out on the distillate, the distillate was found to be di-n-octyl

diacetoxy tin.
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of 3-nethyl-1-butanol. 10 Exanple 15 Step (15-1):
Separation of Tri-n-octyl (3-Methylbutyloxy) Tin 43.1
g of a distillate and 146.1 g of a residue in a flask
were obtained by carrying out the sane nethod as step
- (12-1) of Exanple 11 with the exception of using 190
g of a conposition of deactivated forns obtained using

the same 15 net hod. as e -2) of Exanple 7. 1H and
115 (S dleaniation o Biekt TepoPBaiE on ( he
distillate and the residue in the flask., The
di 21113 gt of wamixtuse eentainipg BAid Nt ©f1,1,3,3-tetra-n-octyl-1,3-
(3-nethyl butyl oxy) tin. The residue in the flask was

bis{ Bumeath/ibubgosy) nitistannexam werei okfairedsbyicareing out the same
1,1,3,3-tetra-n-octyl -1, 3- bi s(3-net hyl but yl oxy)

meth&d 2RNG¥p18-6)6f Exarapledi RGtH ihe28kcbplon-dfivRing 282 g of the
tin conpounds containing tin atons denonstrating a

mi%ltu(\;% elqu@@g sgﬁw't%f 188 di-hsocdy! dipropioraddkyttin ob@merbimstep

stituent Exchange Reaction of

PRI Rl I Lok elp) Gt 1, an
PACHINCTS 1t i et e

~acid and 51.5 of propionic anhydride and stirring
of Bopethyhddputanobsc.  Wien the sol uti on was sanpl ed and

anal yzed by gas chronmat ography, isoanyl propionate
was confirnmed to have been fornmed. A fractionation
head equipped with a reflux condenser connected to a
di dbidrhplee1®ol l ector and a 5 thernoneter were attached
to the flask, and after replacing the inside of the

f | agtepvi 5 )nBepagsioniof Ta-v-actyl (3-Metay bLibddxyldin
imrersed in an oil bath heated to 80C. The pressure

i nsisle 4 Beavfistirle ¥AS 196aH Y &/ rdsslis Rrla flask were obtained by
i soanyl~ propi onate and excess propionic acid and

cathyiR) B0t fheP SEME hERolestep (11-1) of Example 11 with the exception
of using 190 g of a composition of deactivated forms obtained using the same
method as step (7-2) of Example 7. 'H- and ""®*Sn-NMR measurements were
carried out on the distillate and the residue in the flask. The distillate was
found to be tri-n-octyl (3-methylbutyloxy) tin. The residue in the flask was
found to be a mixture containing 77.6 wt% of
1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane and, according to
1991-NMR, organic tin compounds containing tin atoms demcnstrating a
plurality of chemical shifts at from -240 to -605 ppm.

Step (15-2): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

42.2 g of the tri-n-octyl(3-methylbutyloxy) tin obtained in step (15-1) were

placed in a 300 mL pear-shaped flask foliowed by the addition of 28.7 g of
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distilled off to obtain 41.1 g of a residue inside the
flask. When the residue 10 was subjected to 1H and
119Sn- NVR neasurenents, the residue was determned to

be tri-n-octyl propionyloxy tin. On the other hand,

145.1 g of the residue containing 77.6 wt% of the 1,

1, 3,3-tetra-n-octyl-1, 3-bis(3-nmethylbutyloxy)

di st annoxane obtained in step (15-1) were placed in a
propidri®atid aret 51.50y efspropionieasieydridsl andhetiring facitiheyr a525°C.

128.9 g of propionic acid and 226.7 g of propionic

WhenARBYsHlitith wae sainpldd 89d anblyzeddlyaasncteomatagrapby dsoamyl
then immersed in an oil bath heated to 200C and

propidtae CdakOboffiited Sto AbLE! b8bh Orid! NeATHagtioRatRsi T Uiead

vesse ;o cool to the wvicinity of roomtenperature
. (ahou 5 n tiansh:ef
ecuiphf8 ﬁ@rp -asfﬁlé@%% BnEERRSTAL I (TR TSHIERE Cofror T
with are 0,condenser. connecte : | St
thermeplateic T Aachod 8 e ek, S8 S Rl tedhisldsbF the
flask and the inside of the flask was replac i th
flask withristjeaen in a \assiimthe diaskwas BE}’"PF&%{ gnip% Oﬁ ﬂ:@% ﬁ‘&é&e‘j
in an oil bath heated to 80C. The pressure inside the
to 8096ssdlhenasespuselunsidy theduessel avas dradealyesedysesiiand ¢he
acid and propionic anhydride were distilled off to

isoanghtgropioh@te and efcessgirdpienicatideand gsapions Fkydrideewere
resi due was subjected to 1H and 119Sn- NVR

distill 68 SHUIEBBGIn 4iheg 324 resigudumsidesthddlaskni Ween théeesidue
m xture containing di-n-octyl dipropionyloxy tin and

was g"u%ﬁécxédt{d' PiePILARY MexK-NR MBHstrieghaitlt eRé Adsidue was
I'-n-octyl dipropionyloxy tin in the residue was 77.0

W% whi . ) . . .
deterfidbd b8 o Bl IR LY el Wth The
evi tai i_-N: ' A '
B b raie |y B S v
-3). t 15-3): Al kyl [ [ [

the1 b bl moByb SRR | RPIekenFe aPed N
by carrying out the sane nethod as step (1-5) of .

step B&aitpwere inza 80P Mg eetal Prespwer esiet é?"PH)@d by adding

128.9 g of propionic acid and 226.7 g of propionic anhydride and stiring. The
metal pressure vessel was then immersed in an oil bath heated to 200°C and
heated for 4 hours. After allowing the metal pressure vessel to cool to the
vicinity of room temperature (about 25°C), the contents were transferred to a
500 mL pear-shaped flask. A fractionation head equipped with a reflux
condenser connected to a distillate collector and a thermometer were attached
to the flask and the inside of the flask was replaced with nitrogen in a vacuum
followed by immersing the flask in an oil bath heated to 80°C. The pressure
inside the vessel was gradually reduced and the excess propionic acid and
propionic anhydride were distilled off to obtain 167.7 g of residue in the flask.

When the residue was subjected to 'H- and "'°Sn-NMR measurement, the
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exception of using 207.2 g of the mixture obtained in

step (15-2) instead of the 10 m xture obtained in step

(1-4) of Exanple 1. When 1H and 1t 9Sn- NVR

nmeasurenents were carried out on this reaction liquid,

the reaction liquid was found to be a m xture of
-n-octyl dipropionyloxy tin and n-octyl

and t he content. of di-n-octyl .
reSbJU&? A SRR 1, bfe e SoriREIAY- @fC?y'ﬂepr'Oémv tin
15-4): Al koxyl ation of, D al k){ Tin Corrctpounds 15 1.5
an nd:fctg taRIaRIGNPXY I, ANGh th\@ agiitent,qf dlj-proctyl dipropiony oxy tinin

1,1,3,3-tetra-n-butyl -1, 3- bi s(3-nethyl butyl oxy)
thegiiesiduenwaa vy . Q% winile thedcanterntaef piosty! dtipropisiyiayetin was
nmet hod as step (1-6) of Exanple 1 with the exception
22 df wtbsi nJhedmigtuge ofas meixedeaithithe pregicusiyo bbtaimext! trim-octy!
step (15-3) instead of the reaction liquid obtained in

propiciy|dxd- tn asd ubazeliRe tawansterial @f@lh&%@lb@bq@éntcht%% lesi)
19

L aqueous pot assi um 20 hydroxi de sol ution and

of i 16-1
Pr cS)d |dc1)% ﬁkﬂaﬁgf)%@eﬂlﬁﬁ%fﬁsé?c%@pg((z 423 nol ) of

252@P§°by§ a@fgﬁ%"é*‘aﬁf@@“*&%i%%%ﬁ)@?%ﬂgﬁ e same

-b | d i 500 125, nL | )
meffant} 23 sieby kﬁﬁei Xl o GereA Jan ey HiEsbhate with the

evapor at or, was .connected an oil
examﬁaﬁwwq RO%. 2t%%meamterq;ehtamq @rstela (? o gS ingieadepthe

and a vacuumcontroller. The purge val ve utI et of
mixtkres obéaingdriat siepné4t vinExempla d.a Whee cldntamoh ngn-NMR

nitrogen gas flowing at normal 5 pressure. After
mealsusments heeneucarded alut erothis heactioadigquid, dhe treactéetuligquid was

pressure inside the system the purge valve was

fouprietoase g maisttuaé loy di-p-adty Il rRipidradsty tirvand |n0dtt}(|rthprdm@1yloxy

system and return to normal pressure. The oil bath

tin! S HAESHENt MFas- rﬁ@étg R?&ﬂ&ﬁyléﬂﬁ% irf M ﬁl)&ﬁr‘é WES91.0 wi%.

imersed in the oil and rotation of the

fnyhég e@ I-n):ﬁtgoﬂélio‘ne& DTN E€8hbBAnGe" about 40

171.5 g of a solution containing 90.8 wt% of 1,1,3,3-tetra-n-butyl-1,3-
bis(3-methylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 204.6 g of the
reaction liquid obtained in step (15-3) instead of the reaction liquid obtained in

step (1-5) of Example 1, and using 332 mL of 0.1 mol / L aqueous potassium

hydroxide solution and 284.1 g of 3-methyl-1-butanol.

Example 16
Step (16-1): Production of Dialkyl Tin Catalyst
893 g (2.48 mol) of di-n-octyl tin oxide (Sankyo Organic Chemicals Co.,

Ltd., Japan) and 2403 g (23.6 mol) of 2-ethyl-1-butanol were placed in a 5000
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10 presence of atnospheric pressure nitrogen with the
purge valve of the evaporator |left open, distillation
of 2-ethyl-1-butanol containing water began. After
maintaining in this state for 7 hours, the purge val ve
was cl osed, pressure inside the systemwas gradually
reduced, and excess 2-ethyl-1-butanol was distilled
with the pressure inside the systemat from74 to 25
mL vdiBmetrAf pear-siapeibflasiact Thenflask was gonnapisshicean evisporator
flask was taken out of the oil bath. After allow ng
to wh&d??wéé aphnbetedoah dilbatheadiphed Wwith of tenasenatwepeordtalies a
5C), the purge valve was opened gradually and the

vacur.ﬂfr ﬁéﬁﬁ’rheahasé dgadifin SYSitRiMeras Thet purRd valve outlet of this

eric pressure 1114 g of reaction liquid were

evapc:rlgltora\g]r(éé]I f'gréﬁ%%d rsrg Sc%ﬂ%ﬁrnﬁ%fr!?&eﬁ ek ficwiRh at hemal
e o A S i S A oo

yield of 99% based on di -n- octyl t| n

inside tive steen, MRe AR AbiRWRE PPEried Ugﬁy g%@ﬂ?we%iﬁsa%’élto
of 13380 g of

flow ihtdl i Systenr andhreturryto nognali gressweny The§il Balh temperature
di stannoxane. Step (16-2): Production of Carbonic Acid

was Ssttteratut 185e0y thiey/flask was iBavgresd in the oil bBthnand vatadian of
Forms of Dialkyl Tin Catalyst 126 Carbonic acid ester

the RERAUGAS srenedconAmumungomucabmnt d0paniaties in the
[i Ke that shown in FIG .

pres%néet 3 3atidd err"lcoﬁ d's‘u} 3m'i’r*o§;(aﬂ QAtRY ki1 tpdr géﬂralve of the

annoxan produce n the manner descri bed above

B il 2 o i L e

acked

e B loL LY SN Ll it SB8k e

and 2-ethy I-1 butanol purified th distillation
insideoihensysien Was e'aaaﬁrbae%c%@nwa%%e 'f“grtaﬁ‘P' was

fromtransfer line 2. The quid te erature|n5|
d.smremwnhdhe\meswrenosrd@atbecsomemraté‘aom 4peoPa A er the

heater and reboiler 112, and the pressure was adjusted
fraction Abdohgér2@pplared, the flask was taken out of the oil bath. After

allowing the flask to cool to the vicinity of room temperature (25°C), the purge
valve was opened gradually and the pressure inside the system was returned
to atmospheric pressure. 1114 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-octyl-1,3-bis(2-ethylbutyloxy) distannoxane was confirmed to
have been obtained at a yield of 99% based on di-n-octyl tin oxide. The same
procedure was then repeated 12 times to obtain a total of 13380 g of
1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylbutyloxy) distannoxane.

Step (16-2): Production of Carbonic Acid Ester and Recovery of

Composition of Deactivated Forms of Dialkyl Tin Catalyst
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10 with a pressure control valve. The residence tine
in the reaction vessel was about 17 m nutes.

2-ethyl -1-butanol containing water at the rate of
12344 g/ hr fromthe top of the reaction vessel via
transfer line 6, and 2-ethyl-1 -butanol at the rate
of 958 g / hr via feed line 1, were punped to

3 Sohl o 500 BBy BRgiF ki MEL o Seraus
B T A AR O [ G RR T E e

_containing a high concentration of ter was condensed
distapneyane feduasd in e wrwapsﬁw%wy wm@e Jat the
Purified 2-ethyl-1-butanol was punped to col um-type
rate ed A07dng Velysfromi bansfien line oh sttercolimndype Ireaetiand vessel 102

the bottom of distillation colum 101. An alkyl tin
packddowitia el Gatzé ¥ Packipg andihavingpan inmermiameter of 151 mm
di - n-octyl - bi s(2-ethyl butyl oxy) tin and
and effedtivis IeRigtfoN 5040 Yhm1aRd Pi-shy-eiuyar tpdrisierd)with distillation

di st annoxane was obtai ned from the bottom of-

colgxﬁirP%‘T WHSsUppAeH A he Patecdf 14260 §Pfr ?r'éﬁpir;hrﬁgfeﬁ' Gn&l.N The

m evaporator 103 via t_ransferflfl ne 5. ° .
*iquﬁ@i%ﬁfﬂg%ﬁ%%ﬁ%ﬁ?%&% ﬁfséké'g‘?%%mar#n?fgfaéfl'%&eé%tﬁ@gﬁc by @
v 102. Vi [
oL FERrEHRIING 142, 18 15 R PoedR weaaais 1o Ab0uf 1P00Pa-o

_conposition was punped _fromthe bottomof thin film
with\a pERSELER Co0Bo! Val¥e.t r HAR fesidencatimendhe ssartiey vegsel was
aut ocl ave 104 while adjusting the flow rate of
abait h7 owinyleshi 2eethykhputana) icortainiog watae at the rate of 12344 g /
1,1,3,3-tetra-n-octyl -1, 3-bi s(2-et hyl butyl oxy)
hr fHost tentopaofethiearealiction vesS4d ia transfer 3in€6, band Biailyldlebutanol
was supplied to the autoclave by transfer line 9 at

at tHeerat@lof 968 g PrBvia feellineal dvdrbeumimsds to distitkatiarecslben 101
autocl ave was maintained at 4 MPa-G  The tenperature

pait:l.@d ditH 'RﬁetéﬁP@%ﬁJz%VEY"\@%cﬁ% BAd 17 8GdedhitherdReca11 and

ime was adjusted to about "4 hours, and a reaction

coB BT oo B A g A, P entsion

colurdty tlb? ,na fraction containing a high concentration of water was condensed

by condenser 121 and recovered from recovery line 3. Purified
2-ethyl-1-butanol was pumped to column-type reaction vessel 102 via transfer
line 2 located ih the bottom of distillation column 101. An alkyl tin alkoxide
catalyst composition containing di-n-octyi-bis(2-ethylbutyloxy) tin and
1,1,3,3-tetra-n-octyl-1,3-bis{2-ethylbutyloxy) distannoxane was obtained from
the bottom of column-type reaction vessel 102, and supplied to thin film
evaporator 103 via transfer line 5. The 2-ethyl-1-butanol was distilled off in
thin film evaporator 103 and returned to column-type reaction vessel 102 via

condenser 123, transfer line 8 and transfer line 4. The alkyl tin alkoxide
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10 liquid containing bis(2-ethylbutyl) carbonate. This
reaction liquid was transferred to decarboni zation
tank .105 via transfer line 10 and a control valve to
renmove residual carbon dioxide, and the carbon dioxi de
was recovered from transfer |ine 11. Subsequently,
the reaction liquid was transferred to thin film

cataly3! ERgirceion Vs PRk oR el ey g aipn 1B

flow rate of

via transfersling 7 andesupnied j¢ avtopiayes 194 wihigiasiisjingthy flow rate of
di stannoxane to about 6074 g / hr to obtain a

di-n-dotyddis(@retbpibutylenydg bi s( 2- et hyl butiih) carbonate. On and
the other hand, the evaporation residue was

1,1,3 G-tetra-aoety]-H108-bisl 2Hathyiyutgl oxg pdistarmoxape éb abot 845 g / hr.
transfer line 13 and transfer line 14 while adjusting

Carbér‘i‘@h&bd’év\ﬁa%t suppliedQo the autoclave by transfer line 9 at the rate of
1,1,3,3-tetra-n- octyl 1, 3- bi s(2- et hyl but yl oxy)

973 Yﬁ ngrets?li 96@13471)9{0&30 wasTH'n%lrftér’ﬁ%H' é1”4 MPa-G

'al ni ng but'yl') "car bonat e was supp led to

e Gkt e ‘{ﬁspﬁ%b%%zﬁ“?éé%%t "2 e e e
was %q%ustéégoé%%%ﬁﬂﬁ%r AR PEpaGia peiuaerBersiarPen ¢ 5 5idshafd

o obtain 99 wt % bi s(2-ethyl butyl) 25 car bonate from
the aﬂwbaveawowﬁ@alaéysathmosmréwaﬁ cayried QUI tq, pbtajp enraagtion
al kyl tin 128 al koxi de catal yst conposition of
liquidt reomdsiaing i bie(2tsthylsithatarbenatey 110%a- reagtionarliguid was
13C-NWR analysis, it was found to contain

transfieriedBtca3deedrbanization Yarkl1G5 bizs{ransfehjiheé d0ydrakg )control valve
di st annoxane but not contain

to rebva T&iHYAI CarBOA v de, rd/iHeX¥arbbh Mioxidé aasaatbyéred from
out the above-nentioned 5 continuous operation for

transfdtQite ££0 §8H§e°que"f‘rltlyyﬂhet cﬁbr‘?%b@ewﬁéti%n\éﬁérred to th|n film

conposli tion was extract e fromextraction line 16

evapgraioné‘?@g tsg{ g%tﬂg C1t4?|[’Cf\rgd % L{té)_.ng’ﬁy\f a Stttrﬁnsfer line 12 and
tannox?@e pr oduced . .accordin to t above ggocess

Supp supp™¥8 rom@FEEYP; ne ﬁﬁeat theﬁg\%{te of

hr nd of a catal yst conposition of
1,1,3,3-’£etra-n-octyl-1,g~bis(2~ethylbutyYoxy) dlstannoxane to about 6074 g/ hr

to obtain a fraction containing bis(2-ethylbutyl) carbonate. On the other hand,
the evaporation residue was circulated to column-type reaction vessel 102 via
transfer line 13 and transfer line 14 while adjusting the flow rate of
1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylbutyloxy) distannoxane to about 6074 g/ hr.
The fraction containing bis(2-ethylbutyl) carbonate was supplied to distillation
column 107 packed with Metal Gauze CY packing and equipped with reboiler
117 and condenser 127 via condenser 126 and transfer line 14 at the rate of
959 g / hr followed by distillative purification to obtain 99 wt% bis(2-ethylbutyl)

carbonate from recovery line 16 at the rate of 1075 g/ hr.  When the alkyl tin
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10 1,1, 3,3-tetra-n-octyl -1, 3-bi s(2-et hyl butyl oxy)

di stannoxane was extracted from extraction line 16.
As a result of analysis by 119Sn-NMR, in addition to
cont ai ni ng about 55 wt % of

1,1,3,3-tetra-n-octyl -1, 3- bi s(2-et hyl butyl oxy)

di stannoxane, tri-n-octyl (2-ethylbutyloxy) tin and a

i hi f tqiqv nteqaf 1
alkifeltajblysf boBs Tl ofraisreC 3 e BB aribiRRcl BF S "R, -
i st an wer e observed,at from-2 to -6 ppm .
anahi S cgtglgp@gt %ﬁ&éé%-t i on|t was U%d a;}gﬁn@onpgg iti oﬁontaln
of .deactivated forns. Ste 16- 3).:. Substi tuent .
mE&-@h‘&H@é"'RE%{k? i%ﬁ'sb@'etﬂ%’i\@ﬁ%é!)ed&'ﬁmx@?e EPEI ROY  gemtain
_Catalyst 174.5 g of a m xture of tri-n-octyl acetoxy
di-piastyl-diis(B-ashylbutyinxys diroxy Aften eattying 2outa e raiovg-mentioned
119Sn- NVR, organic tin conpounds containing tin atons
contimunust repsratipra furu@bout y220 bbars, calkyd hiint alkexider ozatalyst

-240 to -605 ppm were obtained by carrying out the

copoBitiant Was édragterp flod Bxtrattidexdimel €6 Zatvihehratdeof 18 g / b,
exception of using 180 g of the conposition of

1, T8 20fclran ey 1-91TBiseR thprednydky) Histeinkdrd) pioiab e dosbraing

e conposition of deactivated forns obtained in step

- i i

to Hie B0, pPocest Wan SuppRaY o ket ite 1 70e0heele f 18 0 I

,h the g xture was 26.4 w_ % and_i,h ontent of _..
angi -n-ol:@/l difacet oXy tin3nas 5%@&3?% S{EQBWOP(QfgI-OE): of

| Grou j stribytion Reaction 172.0 g of

1. {2 eea o - RSk OO BlsteienAgves elineted from

sane S5 nmethod as step (2-1) of Exanple 2 with the
exsrelign ilibr 36. udsng Tesuit off falysie bym xSrrMbbt i addition to

step (16-3) instead of the m xture obtained in step
coqtzirtipg ofabobk afpl ewtd Wher',1,B3-tatrh-n-beid-1N\Ris(2-ethylbutyloxy)

nmeasurenents were carried out on the reaction liquid,
didthenoeme! ititm-bétgi(2-dttvwaisutdioke)y tinnard teo pheality pfxNMRe shifts of

containing di-n-octyl diacetoxy tin, tri-n-octyl
deae®iNEd tcBmpBfents of  1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylbutyloxy)
distannoxane were observed at from -240 to 605 ppm. This catalyst
composition was used as a composition of deactivated forms.

Step (16-3). Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst
174.5 g of a mixture of tri-n-octyl acetoxy tin, di-n-octyl diacetoxy tin and,

according to '"°Sn-NMR, organic tin compounds containing tin atoms
demonstrating a plurality of chemical shifts at from -240 to -605 ppm were
obtained by carrying out the same method as step (2-1) of Example 2 with the
exception of using 180 g of the composition of deactivated forms obtained in

step (16-2) instead of the composition of deactivated forms obtained in step

{1-2) of Example 1 and using 202.1 g of acetic anhydride. The content of
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10 1,1, 3,3-tetra-n-octyl -1, 3-di acet oxy di stannoxane,
and the content of di-n-octyl diacetoxy tin was 57.8
wt % the content of tri-n-octyl acetoxy tin was about
3 wm% and the content of
1,1,3,3-tetra-n-octyl -1, 3-di acet oxy di stannoxane was
37.8 wt% Step (16-5): Al koxylation of D alkyl Tin
_ Conpounds 15 165.2 g of a solution containing 95.6 W%
tri-n-qatyl acetoxy, tn trbtheamﬁg@'@t yas 2634 wi'%(and thengemant, podigy-octyl
di stannoxane were obtained by carrying out the sane

diacetmtyhtirdwas S5t@pt%l- 6) of Exanple 1 with the exception
of using 171.1 g of the mixture obtained in step

(Stép 4) 6-4nsAlRAGRLPt RedistdetionRedctigni d obt ai ned i n
step (1-5) of Exanple 1, and using 255 nL of 0.1 nol /

7250 8 NS AT o) g -

kvl ati : - -
meth B U5 Ve PN ATREEP 2 bR Hoopri G gana fde
.. b NQIN" { d t -1

i ST P () TRBTR AR o el e 7 o

crarshe wObSh B S 2ESPANE e Mg S ek 7 o
the conposition of deactivated forns obtained in step

reaction fguidr thex eggstienliquigh wassAelgrminedotaybgra mixiere cogtaining
and 241.2 g of acetic anhydride. 5 Step (17-2):

di-n-Getplar at idiaceddxyDi al ki, For ti-nisdyll g @cetoxyi sti tinate and

wer e obtained by carrying out the sane nethod as step

1,1,3($thra-afodianBidtadetoky bisthenexenepaindnthel carstent o @Bn&oayl
of the m xture containing 83.8 wt% of di-n-octyl

diacelbRF Bhadds E718 Wt’%aitrﬁ@@ohfemtcﬂﬂrimctgl) adtoRy tin was about 3
tenperature of 200C. Wien 'H and 19Sn-N

w6 T35 S TR 1 S oY ARkl s was
37.8%tbk.

Step (16-5): Alkoxylation of Dialkyl Tin Compounds

165.2 g of a solution containing 95.6 wi% of
1,1,3,3-tetra-n-octyl-1,3-bis(2- ethylbutyloxy) distannoxane were obtained by
carrying out the same method as step (1-6) of Example 1 with the exception of
using 171.1 g of the mixture obtained in step (16-4) instead of the reaction

liquid obtained in step (1-5) of Example 1, and using 2556 mL of 0.1 mol / L

aqueous potassium hydroxide solution and 303.7 g of 2-ethyl-1-butanol.

Example 17
Step (17-1): Dealkylation Reaction
202.6 g of a mixture containing 83.8 wt% of di-n-octyl diacetoxy tin were

obtained by carrying out the same method as step (6-1) of Example 6 with the
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Step (17-3): Al koxylation of Dialkyl Tin Conpounds
181.0 g of

1,1,3,3-tetra-n-octyl -1, 3-bi s(2-et hyl but yl oxy)
di stannoxane were obtained by carrying out the sane
met hod as step (1-6) of Exanple 1 wth the exception
of using 193.6 g of the di-n-octyl diacetoxy tin
obtained in 15 step (17-2) .instead of th reacﬁ

exceptian of oisirg 2H2 gi of ast:@mpe;s.lilem Oéﬂieéﬁfé\‘ﬁfﬁ‘é ms g d?'ft%q Hgng
311 nL of 0.1 nolt L aqueous potassi um hydroxi de

thessdnié inmsthed cas §8p. (36¢2)06f Bxarnplel 18 insieash of the=camprositiop of
20 Step (18-1): Separation of Tri-n-octyl

deéc%vgiéwfdamsyéméwedﬁmstaﬁ (2-2) of Exiamipld laaadaring 1818 g of
residue in a flask were obtained by carrying out

acétl%eacﬁ %ﬁd@ﬁh?g cﬁ%c%ﬁ@@nhyldndé of Exanple 11 with the

excep Ion sing 148 g of a conE03|t|on of
ot S 25 SsPedEp DRSS, {0 the of | bath
; HB Rp sﬁ@wé%fﬁﬁ?e%&#%ﬁeﬁ Hriifiotfie e hensa as

ste&;ag(sé g)u%f :nga;n%?gtg\fwgibﬁ‘le exceptlon op uso gb§08 5mgX3futrhGé mixture

1,1,3,3-tetra-n-octyl -1, 3-bi s(2-et hyl butyl 0X
contiairting ria@ et %araf, dnaw@wb.d@cqt@w tig pRtrRd &éﬁﬁm (14-fhat a

compounds cont ai ni ng t| n at one denonstrating

terpperatlinetof 200°Che Wher 'dhand $'°Sn- NM&nmeaaorwntswrmﬁamed
5 Step (18-2): Substituent Exchange Reaction of

ouP@ﬁ‘ﬂﬁé drtingtel aiedistilate Was fouhd To be@itrabetyt diasetoxy tiof
t e tri-n- octyl(2 et hyl butyl oxy) tin obtained in step

RbRAASELA Bf BiahgP TIH-Co Beped fl ask
Pﬁtéeé’f‘?%? %Iheﬂgddl ti onlaggw% 3 g’@g?ﬁ propi onic acid

f
ﬁggl r84|g({) gz 8? n tahn-%e r3 Qfs(@-%q‘\y%utﬁlfdxw ﬁi@fanhoxane

e sol ution was sanpl ed

welB LB REC, %ﬁ%@%&’éﬁ%ﬁﬁs@% St (SR erple |
W|thhe?hde exception of using 193.6 g of the di-n-octy! diacetoxy tin obtained in
step (17-2) instead of the reaction liquid obtained in step (1-5) of Example 1,
and using 311 mL of 0.1 mol / L aqueous potassium hydroxide solution and

365.9 g of 2-ethyl-1-butanol.

Example 18

Step (18-1): Separation of Tri-n-octyl (2-Ethylbutyloxy) Tin

36.2 g of distillate and 110.6 g of residue in a flask were obtained by
carrying out the same method as step (11-1) of Example 11 with the exception
of using 148 g of a composition of deactivated forms obtained using the same
method as step (16-2) of Example 16 and setting the oil bath temperature to

250°C. The distillate was found to be tri-n-octyl (2-ethylbutyloxy) tin, and the
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equi pped with a reflux condenser connected to a
distillate collector and a thernoneter were attached
to the flask, and after replacing the inside of the
flask with nitrogen in a vacuum the flask was
imrersed in an oil bath heated 15 to 80C. The pressure
i nside the vessel was gradually reduced, and the
i soamyl propionate and excess propionic acjd
residyg insideitoe dvagdoupd do e & imixtewe wtalalf@o?g%q“é%. of
g of a residue inside the flask. Wen the residue was
1,1,3,3utbiraat-odtyl-6, Abis(Zethyliagoxy\Ristaasexante @, agperding to
residue was deternmined to be tri-n-octyl propionyl oxy
"195nINMR, 28-geRid fie @bh?buhdﬁldcoritéﬁuriig dinofatorhe demiodstrating a
containing 72.8 % 0

pluralgy L 3harmich SRifd- %ot -J4Btdistia2p@hhy | but yl oxy)

st annoxane obtained in step (18-1) were placed in a

39%? Wh?g%, ohie g%?g and egbi'Wog}égﬁﬁégtgﬁh@%ﬁp% dgf

rri The net al pressure vessel was then
Dta'kﬁﬂeﬁ%‘ﬁ an oi | bath heated to 200C and heated 25

for 3.5 hou After all]ow n the pre sur
Bt a ot thectso-acy ey iRy 85 (fe-1) were
tenperature (about 25C), the contents vvere transééerred
placerdoinaasy®) ml peeeshapes Saskfalawed byr ther pddlionf #dddo of
equi pped with a reflux condenser connected to a
propighigtadid ahd 409 geaftpoopianit anhydedesnet giringfer hheacaees C.
to the flask and the inside of the flask was repl aced
WheMV'tﬁé‘ sAILtibAGRTs $ampledamidiandiprédibe gabchSomatagrapmyg isdamy!
lask in an oil bath heated to 80C. The pressure

proplbﬂétéquvé§econﬂ?§|%8| teBagd askeH |fibrrheduced gradtidrition head
excess proplonlc anhydri de.and propionic acid and so

eqwépﬁerc{ H\gtﬁe far aé*L %nrféﬁ%tfc&rfn Rt o 2istifiats %Hé&%t% a

e resi ue was subj ect ed
and 119Sn-N a
therriaetst WeE £g° %Eei*‘%ﬁ%ﬂtéklc%tt‘%.ft%tﬁ%ﬁé@mﬁ% '"f'de o
di propi onyl oxy 10 tin _an oct yl tr| |onl
flask ki PHEOGEOh 2GR 136 der Was BYasBAIR Gty ol ?’aﬁ]f’ﬁgfed
the residue was 73.6 wt% while the content df )c/il
to 80%G.pr dpeoprpisenig inside the vessel was gradually re uced an the
isoamy! propionate and excess propionic acid and propionic anhydride were

distilled off to obtain 33.3 g of a residue inside the flask. When the residue

. was subjected to 'H- and '°Sn-NMR measurements, the residue was

determined to be tri-n-octyl propionyloxy tin.

On the other hand, 110.1 g of the residue containing 72.8 wi% of
1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylbutyloxy) distannoxane obtained in step
(18-1) were placed in a 500 mL metal pressure vessel followed by adding 95.2
g of propionic acid and 167.2 g of propionic anhydride and stirring. The metal
pressure vessel was then immersed in an oil bath heated to 200°C and heated

for 3.5 hours. After allowing the metal pressure vessel to cool to the vicinity of
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was 26.1 wt% This mxture was m xed wth the
previously obtained tri-n-octyl propionyloxy tin and
used as the raw material of the subsequent step
(18-3). Step (18-3): A kyl Goup Redistribution
Reaction 15 153.8 g of a reaction liquid were
recovered by carrying out the sanme nethod as step
- lokdpya g t S Wt
rodn 1SMpRLabi e TEn Gt 2575 1 KRRy SROpaRUETEL 8 B 0 ml
18-2), 1 ngt . Of .. ] xt bt ai n BN, S
podl P ek iRt Tigod slbpsd Wi ohl oiRienser
neasurenents were carried, oyt on thjs reactiopn |iquid
conmiipe 1 eidistiiee op fFairarsh SbemomBls avere attaplieg 13 e lask
di -n-octyl dipropionyloxy tin and n-octyl
ang the inside af theflask was replaced avitonifreaen ¢ avacyLptfoflpwed by
di propionyloxy tin in the m xture was 90.5 wt% Step
imiheesing thalflaskyinaan oil keEth hiestég ito BAICCoMheupressu® irgide the
of a solution containing 90.5 wt % of
vedsel, Was- geadually- bedydedl sdd Ithe ( @xaesisy phopighiox whhydride and
di st annoxane were obtai ned by carrying out the sane

propiofBidinsafg ot Rth(werd) disfilldekaid ebiiMiRB.4 §@f residue in the

exception of using 152.2 g of the 133 reaction liquid

1e85! WA 1 8Bl iAok SR sl

0 0 i_u vdr oxi '
e, T3k fem U Y Be BB IR o B S BBy ion
. (19:1): al kyl.ation Reacti,gn 219 4 of a mxture .
tingg il 13atvIg BISRISORG P et e cpntent b irEngh Do epinnyiony
. were obtained bé carrying out the sanme nmethod as ste _
tinigthe resides Wit €36 Wietwhilehthe-genrtgnt Qﬁnzﬂdﬂstf'ﬂ@%ty"g(y tin

of a conposition of deactivated forns 10 obtained
wass2th{) wiffe sHnie mistune avassmixespwith the prayioushnaptainersiri-n-octyl

instead of the conposition of deactivated forns
prajioayloryl tin ranstused(ds the ralv meateridl ef the sultsequenhstep{983).

g of propionic acid instead of acetic acid and using

31%t8p 91813): Alkyl Group Redistribution Reaction

153.8 g of a reaction liquid were recovered by carrying out the same
method as step (1-5) of Example 1 in a nitrogen atmosphere with the exception
of using 154.5 g of the mixture obtained in step (18-2) instead of the mixture
obtained in step (1-4) of Example 1. When 'H- and "°Sn-NMR
measurements were carried out on this reaction liquid, the reaction liquid was
found to be a mixture of di-n-octy! dipropionyloxy tin and n-octyl tripropionyloxy
tin, and the content of di-n-octyl dipropionyloxy tin in the mixture was 90.5 wt%.

Step (18-4): Alkoxylation of Dialkyl Tin Compounds

131.5 g of a solution containing 90.5 wt% of 1,1,3,3-tetra-n-butyl-1,3-
bis(2-ethylbutyloxy) distannoxane were obtained by carrying out the same

method as step (1-6) of Example 1 with the exception of using 152.2 g of the
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" propionic anhydride instead of acetic anhydride. Step
(19-2): Separation of Dialkyl Forns 15 212.4 g of a
distillate were obtained by carrying out the sane
nmethod as step (6-2) of Exanple 6 with the exception
of using 217.4 g of the mxture containing 84.0 wt%
of di-n-octyl dipropionyloxy tin obtained in step
(19-1) at a tenperature of 220C. Wen 1H  and ) .

reactidn %igoid\biRaineasinrstep 1 8-3)\ensiead of ithel reagtiondiguihebtained in
distillate, the distillate was found to be di-n-octyl

step %ljtyf SPERAMbRXY, ahd usird0288 el 6f0-13jriol Allkaquyeats potassium

al kyl Tin Conpounds 194.4 g of a m xture contai ni ng

e’ -ethyl-1-butanol.

hydm?'?dﬁ %%t?@'g%?%-z o 2 Y (5 S hy! but yi oxy)
di stannoxane were obtained by carrying out the sane
net hod as step (1-6) of Exanple 1 with the exception

g us‘i q% 211.3 g of the m xture containing 86.0 wt%

XafiR'R-'gct yI di propionyl oxy tin 25 obtained in step

&9- 12 i nst ead of tihf@ reaction liquid obtained in step

ep)19f): RealkeationReaglion ng ysing 411 ml of 0.1 nol /

L aqueous potassi um hydroxide sol ution nci 318.0 &o{.
218 hy ofla nktuse sontaRiag 40 % °§@é‘ﬂ"2°i®- Ipropionyloxy tin
Separation of Tri-n-octyl (2-Ethylbutyl oxg) Tin 48.3 g

were aSbtdinetli by aaerymgdout3thessgmef methsidias step 461) &fiExapele 6
obtai ned by carrying out the sane nethod as step
with tAd -éceptiofxembing1220i ¢ hoft hecempesitionnof deactivaied ffeans
a conposition of deactivated forns obtai ned using

g of
i l&ﬁﬁpf d'E ottt &9 stelkPe-2pbf Exanple 166nstedd of the
Obtaléggtl n %me %’lhlqug?h tem?erag urepto 10 250C. The

comfﬁfﬁt&%ﬁéﬁaﬁ%%?:@iﬁgO%té]’(gir%e;c]j‘%'rrP?Eeég:ii gL—g.) of Example 1, afnd
usin 98 S RS a A4 AR P P o

di stannoxane and,, accor.ding to, 119Sn-NVR, organic tin
PFOPWQBM'%WWHQ?@C?L?\ a&ﬂ)ﬁ%d%ermnst rating a

Step (19-2): Separation of Dialkyl Forms

212.4 g of a distillate were obtained by carrying out the same method as
step (6-2) of Example 6 with the exception of using 217.4 g of the mixture
cohtaining 84.0 wt% of di-n-octyl dipropionyioxy tirn obtained in step (19-1) at a
temperature of 220°C. When "H- and "*Sn-NMR measurements were carried
out on the distillate, the distillate was found to be di-n-octyl dipropionyloxy tin.

Step (19-3): Alkoxylation of Dialkyl Tin Compounds

194.4 g of a mixture containing  81.7 wt% of
1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylbutyloxy) distannoxane were obtained by
carrying out the same method as step (1-6) of Example 1 with the exception of
using 211.3 g of the mixture containing 86.0 wt% of di-n-octyl dipropionyloxy tin

obtained in step {19-1) instead of the reaction liquid obtained in step (1-5) of
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plurality of chem cal shifts at from-240 to -605 ppm
15 Step (20-2): Substituent Exchange Reaction of
Deactivated Forns of Dialkyl Tin Catalyst 47.2 g of
the tri-n-octyl (2-ethyl butyloxy) tin obtained in step
(20-1) were placed in a 300 nL pear-shaped fl ask
foll owed by the addition of 80.3 g of hexanoic acid
and 92.6 of hexanoic anhydride and stirring.for, 1. .
Exarple & andaising AW oRL( o0l MR /n SHUE0US AFRSFILAhYdroxide
anal yzed by gas chromat ography, isoanyl propionate
soluion aod 31 Brig of 3-athylel-boandl.or med. A fractionation
head equi pped with a reflux condenser connected to a
distillate collector and a thernoneter were attached
to the flask, and after replacing the inside of the
fl ggimpid boni trogen in a vacuum the flask was
imrersed in an oil bath heated 25 to 80C. The pressure

i( gége%ﬁgdt‘)ﬁ)t ;/S%gx)%%ﬁd?‘?éf TH-ABEI (9-EtRiBoRAbxydTh t he 135

hexanoat e and excess héxanoic acid
an anoLg.,. v d d i et |
or 185 88 U 4, 5p B of Ridde’ o BRI fined by
When the residue was subjeci.ed,t :
campdag - same, el RS 1R 5 L8 S AR 1 St ieeption
tri-n-octyl hexanonyl oxy tin, t he ot her, hand,
of ysing A &3 gof tawéome%lﬁ% 0 éﬁ?ﬁﬁl\fﬁqﬁé}?‘?@%"%ﬁ%ﬂ upipg'the same
1,1,3,3-tetra-n-octyl -1, 3-bi s(2-et hyl butyl oxy)
metihed asreirp{d6ahtefiample 18 apd setting theef éﬂﬁ&%é@@@erﬂ“? to
500 nmL nmetal pressure vessel followed by adding 130.8
250°0f Tha aistilateawid fandd 38 beltrign-ottyb ( 2ethylivatyloxi) tini ard the
and stirring. The netal pressure vessel was then

resdidli@sside itAeaagk Wabafountert b 4 mizANE cordaihihgh @4t avt% of
for 6.2 hours. After allowing the netal pressure

Sehral -Bi biGtyixlyy diftahRexariesrarel, adetarding to
1"%{2}?;%{“52@_8)6&){1%8%%?&%{2 \}X/erxse/ytrar?sferred to a 500 9

"eShOR SRR ) Sohpclrksoclianthd oh MgtseBUeRsiaing o
plu(f'glitlyeo%tc%[am?cr:]a s%iffshaetrf@rﬁ%sﬁ td" S5 &Brhf%hed

Step (20-2): Substituent Exchange Reaction of Deactivated Forms of
Dialky! Tin Catalyst

47.2 g of the tri-n-octyl(2-ethylbutyloxy) tin cbtained in step (20-1) were
placed in a 300 mL pear-shaped flask followed by the addition of 80.3 g of
hexanoic acid and 92.6 g of hexanoic anhydride and stirring for 1 hour at 25°C.
When the solution was sampled and analyzed by gas chromatography, isoamyl
propionate was confirmed to have been formed. A fractionation head
equipped with a reflux condenser connected to a distillate collector and a
thermometer were attached to the flask, and after replacing the inside of the

flask with nitrogen in a vacuum, the flask was immersed in an oil bath heated

to 80°C. The pressure inside the vessel was gradually reduced, and the
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to the flask and the inside of the flask was repl aced
wWth nitrogen in a vacuum 15 foll owed by i mrersing the
flask in an oil bath heated to 80C. The pressure

i nside the vessel was gradually reduced and the excess
hexanoi ¢ anhydride and hexanoic acid and so forth
were distilled off to obtain 185.3 g of residue in

the fla Wien.t he resi dug was .subj ect to 1H and.
(2-etw%éw Rirrexatcats aneeess e aal SidhaxdnattanBidics
a mxture containing 20 di-n-octyl dihexanony| ox
and (P ikawere GistiRacoff Ko ORInyAB3)0 B 12 resieus Hiebigering fask
of di-n-octyl dlhexanonxloxy t%g in the, residue was
Wherv the residuenvae subhjecteshtent-@nd n-oreNMRt meﬁ@wmwyﬂsm}e
tin was 28.5 wt% This m xture was m xed with the
residyps aisaleténminbtian bedritn-detyl oetarionyxgtiony| oxy tin and
used as the raw material of the subsequent step

G199 otRSr BheE, 2023y ‘of AhlYres@ueuEoriamirsg 74t0iwte of the

Reaction 136 229.6 ¢ of a reaction liquid were
11.9EER BB S )7 S TBRDOl o step
oS3 b 4 e P VP i
130 85 ot he e AR B0 35 Bt FreBRic VAP G Hathg. - The

reaction liquid was found to be a m xture containing
metappressyea yeses! w@(samﬁyn'gmrsppﬁnag{uouh bsth ppated to 200°C and
tri hexanonyl oxy tin, and the content of di-n-octyl
heatatl fan@RdnurexyAftenallowingethai metal @rmresfessak i caldp the
(20-4): A koxylation of Dialkyl Tin Conmpounds 193.4 ¢
vicinigf ofircarh témperatarg dabout23BE) 1thet Sonmtents were transferred to a
1,1,3,3-tetra-n-butyl-1,3- 10 bi s(2-ethyl butyl oxy)

500 fLSipRaRerapedBask obnafragsbriytiopaheyd nﬁqmﬁbe@ hitls agrerefiux
nmet hod as step (1-6) of Exanple 1 with the exception

condeﬁs 6!’81e%?e':d fo 8 dtillbREcollRASt drta th&rmh itk e htiddhed

step I nstead of the reaction [iquid obtained in

to th%hgglﬁg\d% q{nsﬁémﬁg fisk WA rapledadith Blrder’inta WBtudm

assi

followed by immersing the flask in an oil bath heated to 80°C. The pressure
inside the vessel was gradually reduced and the excess hexanoic anhydride
and hexanoic acid and so forth were distilled off to obtain 185.3 g of residue in
the flask. When the residue was subjected to 'H- and "°Sn-NMR
measurements, the residue was determined to be a mixture containing
di-n-octyl dihexanonyloxy tin and n-octyl trihexanonyloxy tin, and the content of
di-n-octyl dihexanonyloxy tin in the residue was 71.5 wt% while the content of
n-octyl trinexanonyloxy tin was 28.5 wt%. This mixture was mixed with the
previously obtained tri-n-octyl hexanonyloxy tin and used as the raw material of
the subsequent step (20-3).

Step (20-3): Alkyl Group Redistribution Reaction
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hydr oxi de solution and 327.7 g of 2-ethyl-1-butanol.
15 Exanple 21 Step (21-1): Deal kyl ati on Reaction 274.7
g of a mxture containing 77.4 wt % of di-n-octyl

di hexanonyl oxy tin were obtained by carrying out the
same nmethod as step (6-1) of Exanple 6 20 with the
exception of using 217 g of a conposition of

S 243518 S cpE i iadt lre B afla A IR, iR same
me%fwgﬁe%gttebﬁ@ SRS ?'ﬁi?gﬁlgfnbgesairagaéh%%ﬁatnﬁ Ao

acetic acid and using 204.6 of hexanoi ¢ anhydri de,

of using 23020 efclbe fleé#TﬁthtEkﬂ@d 1258@430(221!0299% of the mixture
Separation of Dialkyl Forns 137 202. of a

obteinetliih Ishepe (14d) of Examipteed. byVhar Hyi and 6138ntNM Rseneasurement
method as step (6-2) of Exanple 6 with the exception

wer®f carpieddo’sh $hig reactidreliquid! theereaptiphdiquid gvasfodindttéobe a
of di-n-octyl dihexanonyloxy tin obtained in step

mn&@r% édntéihlng?dulr?«ﬂ'@@[ ainekan&rhylexPtin adBieloctit trﬂh@ﬁ!anonyloxy tin,

NMR measurenents were 5 carried out "on

ancfj{r}%ééér{téﬁte f &l%?&k%@&%cﬁ%f @w trﬁ1xﬁﬁ'e%a§§8’.‘3t\bﬂ%.

xanon ation o

%ﬁ#&@?ﬁ\%’o@%‘t‘ﬁdséiﬁé@ ﬂeﬁﬁrﬁp&‘*ﬁ‘& gre containing
bIS 2- et hyl byt on di s ne ai ned, by
é dap Tolete RN in aes Rl of dpl o %t"ao'ﬁ iyt 3-
1 wth the exception of usi ng 211 3 of the
b'Sfa‘ﬁthYI‘@tﬂpxﬂ)l distaigrang wes rrdisingdy i GRIDRG; Pt qthe, same
step (21-2) instead of the reaction |liquid obtained
methods aestéd { 55) of Hxampied with dhel exceplipm of ugingo22®1 g of the
nmol / L aqueous potassi um hydroxi de solution and 318.0
re=gtioh liuiet bytairedoint stepl(20-3) instead of the reaction liquid obtained in
step (1-5) of Example 1, and using 280 mL of 0.1 mol / L aqueous potassium

hydroxide solution and 327.7 g of 2-ethyl-1-butanol.

Example 21

Step (21-1): Dealkylation Reaction

274.7 g of a mixture containing 77.4 wt% of di-n-octyl dihexanonyloxy tin
were obtained by carrying out the same method as step (6-1) of Example 6

with the exception of using 217 g of a composition of deactivated forms

obtained using the same method as step (16-2) of Example 16 instead of the

composition of deactivated forms obtained in step (1-2) of Example 1, and
using 266.2 g of hexanoic acid instead of acetic acid and using 204.6 g of
hexanoic anhydride instead of acetic anhydride.

Step (21-2): Separation of Dialkyl Forms
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15 Exanple 22 Step (22-1): Substituent Exchange
Reaction of Deactivated Forns of Dialkyl Tin Catal yst
Excess mal ei ¢ anhydride was distilled off to obtain
232.1 g of a mxture of organic tin conpounds
containing tin atons denonstrating a plurality of 20
chemical shifts at from-240 to -605 ppm the vicinity

of -150 ppmand the vicinity of 100 ppm.as deternjne
2071 gl A liecuirre, PIgMBDY FaTRAREU fik Roe oo ig,es
(2-1) of Exanple 2 with the exception of using 210 g

step (B-23 ofcloxguoplet 6owitly thelxeeptien &ff Ysingr /S & ﬁfgaﬁajmm re
the sane nmethod as step (16-2) of Exanple 16 instead

contaiing 'Y .4 avtpiosf di-ooctil diftsanongloay tinoobtaine ini stepl (26-1) at
step (1-2) of Exanple 1, and using 362.2 g of maleic

a terﬁgébéiﬁﬂed%fizm?@ad Whenl83- apat M"eSANMRY nflasufémpnts were
(22-2): A kyl Goup Redistribution Reaction 228.3 g of

34 I gact | QY I ¢hd © d BURN T B9 Balt diRfctyl
cami@ | 3 0P Mne! WSHANET Sd SARNRAEC v FBURY. RO 18 oi-fidcty

Lo e i.on. of using 230.8 g of the 5 m xture obtained
dlhé%&ﬁ\%ﬁl&t&&??@z_ 1) instead of the mi xture obtained in step

(2-1) .0f .1 le.2. e d 119Sn- NVR
né&?d?gf?er%@‘o lption g |'agﬁ€]§t‘f? %H‘FE?H S reaction
liquid, the reaction liquid s_found to, be ] Xture
ot9%fganiot 8i MixtEspRMaeNG MLl n ‘% tqtfn1ét,%§ﬁt2]ra-n-octyl—
denonstrating a plurality of chemcal shifts at from
1,3-big2eethplbuday plistannexanec ware potgined b camming gut thspsame
ppm and the vicinity of 10 100 ppm as determ ned by
methbtosi stdyR 1-6) op Example drwith tive eaceptiarr of heingr21dg3 gl of the
value of the plurality of peaks in the vicinity of 100

mixtmnbﬁaidniohgﬂ Iditidx@nehyloRe tin obtairedl invelepe(2d£2)t ihstepdadfsthe
at from-240 to -605 ppmto the integral value of all

A H b N
reacﬁﬁ?@ép)ﬁ&@%&ﬁ!rﬂ@{eﬁeﬁ%j BYVEXakbipie 1t R @dihg 4f fnbeof 0.1

conposition obtained in step
mol )(E%'qgléous potassium hydroxide solution and 318.0 g of 2-ethyl-1-butanol.

Example 22

Step (22-1): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

Excess maleic anhydride was distilled off to obtain 232.1 g of a mixture of
organic tin compounds containing tin atoms demonstrating a plurality of
chemical shifts at from -240 to -605 ppm, the vicinity of -150 ppm and the
vicinity of 100 ppm as dstermined by '"®Sn-NMR by carrying out the same
method as step (2-1) of Example 2 with the exception of using 210 g of a
composition of deactivated forms obtained using the same method as step
(16-2) of Example 16 instead of the composition of deactivated forms obtained

in step (1-2) of Example 1, and using 362.2 g of maleic anhydride instead of
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15 Step (22-3): Al koxylation of Dialkyl Tin Conpounds
168.1 g of a solution containing 87.4 wt % of
1,1,3,3-tetra-n-octyl -1, 3- bis(2-ethyl butyl oxy)

di st annoxane were obtai ned by carrying out the sane
nmet hod as step (1-6) of Exanple 1 with the exception
of using 220.1 g of the mxture obtained in step

22- | nstead of the reaction liquid obtained in step
acét&??@ygrf&}f Exanple 1, and using 255 nL of 0.1 nol / L

aqyeou 853l hydr oxi.de . solution and 303.6 g of

2 SieR 122 A oAb SHSRRER (9 )

Deal kyl ati on Reaction 25 The sane nethod as, ste {6- 1)

of 2%zt ef @ rRastien diquich waie FREPYEreHebY fgm&eceﬁt thg, same

of using 197 g of a conposition of deactivated forns
methodiasestep{2+ig of tEwansples? withHbe exceptien of using) 230.8 g of the

Exanpl e 16 instead of the conposition of deactivated

miktarerebtdited irestepn(22t Brinétead) ofdhe Eriatgre @btainaddn sm(P-1) of
152.7 g of maleic acid and 129.5 g of maleic

Exaripréni devhérstigagn®t'"saNNIR mehsurdibri€ ¥eré carried out on this
anhydri de. The excess naleic acid and nal ei c anhydri de

re%ﬂfeémt g@ﬂ{j{ ke Wea&iondiiqlit! W& 18hihd 8 H@taah'g'xtaﬂélo? cﬁgﬁfgi; tin

Ing mxture. This mxture was eterm ne

) _ i . . :

cofbRElR egteinG & SebieifmRbe s e RRGE snifs at
chenj cal ifts at from-240 tq 605 m_and jn the .

frogh ca 4t -4 RRTSe R, of 59 1idito 708 et (End B! iinity of
Al koxyl ation of Dialkyl Tin Conpounds 164.3 (13 of a .

1080pRMmi asdeterninad By senNMR, dp particular, the ratio of the integral
1,1,3,3-tetra-n-octyl -1, 3- bi _séz- et hyl but yl ox&)1 ]

valiies of e phunalityenf eoastksainrtbe Hoingwy of yiGéyrput andhdhe satio of the
nmet hod as step (1-6) of Exanple | with the exception

inte§ralsiahue aflthelpanksfattfiem -B40 te e8dYy ppoii tadbedriegralnvalue of all
obtained in step (23-1) instead of the reaction liquid

pebRs Oba tefisiderstl¢Nowér Ghanf thexpatid ©f the aintegral nalué4th the
mL of 0.1 nol / L aqueous :

composition obtained in step (22-1).

Step (22-3): Alkoxylation of Dialkyl Tin Compounds

168.1 g of a solution containing 87.4 wt% of 1,1,3,3-tetra-n-octyl-1,3-
bis(2-ethylbutyloxy) distannoxane were obtained by carrying out the same
method as step (1-6) of Example 1 with the exception of using 220.1 g of the
mixture obtained in step (22-2) instead of the reaction liquid obtained in step

(1-5) of Example 1, and using 255 mL of 0.1 mol / L agueous potassium

hydroxide solution and 303.6 g of 2-ethyl-1-butanol.

Example 23
Step (23-1): Dealkylation Reaction

The same method as step (6-1) of Example 6 was carried out with the
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pot assi um hydr oxi de solution and 296.8 g of 2-ethyl-1

-butanol. Exanple 24 Step (24-1): Production of

Tetraal kyl Di al koxy Di stannoxane 20 692 g (2.78 nol)

of di-n-butyl tin oxide and 2000 g (27 nol) of

1- butanol (Wako Pure Chem cal Industries, Ltd.,

Japan) were placed in a 3000 nL vol unetric

pear -shaped flask. The flask contai ni'ng the white, |
exceptibarofusing $97 i oftaicempasiticornfsicastivatedaprmas obtriaed Usty

whi ch was connected an oil bath equipped with a
the sdrB8NREMRbYr#s SBY (18-2rof Eramplaudénipstepd aidha opamasitiareof

controller. The purge valve outlet of this evaporator
deact%%&%?ﬁ%%@l@iﬁéﬂ th biepe(1-276f Exaimpl@in@nal tsingersyAg of

ow ng at normal pressure. After closing the purge

.val v v : ; haigl bbsétic
maleif A pfd 108% B GARERIC iR HERAT B BLER: pORl AL PP o

nifrogen to flow. intaq \ : t
anhydiides o e eferssoag i EnSiaRT} SRl e e MG Ate

126C, the flask 5 was.i rsed.in the oil th.
distilraf itaroRIAN, BA4SY S o HhB: FSRaing M. AT HEr Miktife was

rotating _and heating for about 30 m nputes at nornal. .
determireas by &'*GntNMRhto be egaixtyr Qforganiciin empeYRES Fgﬁ‘@ffl'”g

open, the mxture boiled and distillation of the |ow
tin atb®is! dergomstiatingca phoalkitytof mhgarical sthifts ahlipm: 248 tegS0a pPpm

this state for 8 hours, the purge valve was cl osed,
and iRTISS §1eirftyl sTFiole -14®tesy200eppmas gradual |y reduced, 10

and residual | ow boiling point conponent was distilled

b [y S\ BEDIIKE o Colfotnelsem at from 76 to

%ﬁ%ﬁ%ﬂ&f?g?%ﬁﬁo@%ﬁi ng pgfpnt conponent no

I Fq AP iont - t 3 Bttetren-atlyl-1,3-

RS oS Eefitor] Boplarifg 42 WR6ET Po2! )

f eac was in the formof a clear

bis2i Vb Eog ST oHaTe MR HIRRLY SPKERYRY auRlinNgame

was opeéned gradual |y and the
pressure jnside_15 the, system was retu

methbrcas biep (198106 ExAmptnd 1V 18 Barepisy of e 2 REL Y the
the flask. Based on the results of 119dSn-, 1H atnd _—

di-n-aaigl Ki@ketoxy tin obtained in step (23-1) instea of 'thé reaction liquid

obtained in step (1-5) of Example 1, and using 443 ml. of 0.1 mol / L. aqueous

potassium hydroxide solution and 296.8 g of 2-ethyl-1-butanol.

Example 24

Step (24-1): Production of Tetraalky! Dialkoxy Distannoxane

692 g (2.78 mol) of di-n-butyl tin oxide and 2000 g (27 mol) of 1-butanol
(Wako Pure Chemical Industries, Ltd., Japan) were placed in a 3000 mL
volumetric pear-shaped flask. The flask containing the white, slurry-like
mixture was connected to an evaporator to which was connected an oil bath
equipped with a temperature controller, a vacuum pump and a vacuum

controller. The purge valve outlet of this evaporator was connected to a line
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anal yses, the reaction liquid was determ ned to be
1,1,3,3-tetra-n-butyl -1, 3-di (butyl oxy) distannoxane,
and the yield based on di-n-butyl tin oxide was 99%
The sane procedure was then repeated 12 20 tines to
obtain a total of 11488 g of

1,1,3,3-tetra-n-butyl -1, 3-di (butyl oxy) distannoxane.
Step (24-2): Production of Carbonic Acid Ester qg
contaiinigshitrogen (dgas owingsak Neimali Pressite; v Aiftel glesing Bg purge
Al kyl Tin Al koxide Catal yst Containing Deactivated
valfeofthe2évdgmrbtanito redice peassurevnsiqs theusysiemn the purge valve
conti nuous production apparatus 141 like that shown
w%%&&ﬁm%k&%%m%wWﬂwmmmmemmmMMo
di st annoxane produced in step 1 was supplied at the

01 hbath tempEra0fS fas!def @ 4bount 26EC, the flask
nor@%tl%rrrﬁgstu;f/%e -rrggcotnl oan ve@ge packed wi th Mellapak 750Y

g e e
{ I ation,co

rotgliia, ¢ Hegtind, foB PP0h g dubef %’%E BB bshf witn th pure
g/ hr fromfeed Line 2. The

valSlef e ENaPpEDY Ief ORALS 306 Toiktire Siatled i Lo falish ot e Jow
heater and reboiler 112, and the pressure wa

boiking psind ¢omparient beasn. kAReEMANtAINNG iFrBStiAte o5& hiyrs, the
val ve. The residence tinme in the reaction vessel was

puajeovdlva Gvd® closed: @sessLrdlinsidel thegystemiwes @asadually redysed,
rate of 24715 g / hr fromthe top of the reaction

nM Q‘é§i@|ual/ iow toAirRf pbint icompnemhdvds distiled|ofwithhiner pressure
4 g / hr via feed line 1, were punped to

tGRIHTS th&l P&k eplftud tHe MatboilingSpuine cEponent
uns‘?desf(Helé répr‘f)&vriq'ded wWth reboiler 111 and gc;gndenser

no |§ég%ro a@ﬁé@?’gq&ﬁé et Yv'a% %k%ﬁ QU iHeabil Wath| NThESeaction

aton colum a fraction 15
oG B A s SRAFTRLACL B0 Rl oS Subsansqcage ou
of ?I'lmjé Iolfl Ib%?h,lthguguz%aglvamswglsj rE%ened gradually and the pressure inside
the system was returned to normal pressure. 952 g of reaction liquid were
obtained in the flask. Based on the results of "°Sn-, 'H- and "C-NMR
analyses, the reaction liquid was determined to be
1,1,3,3-tetra-n-butyl-1,3-di(butyloxy) distannoxane, and the yield based on
di-n-butyl tin oxide was 99%. The same procedure was then repeated 12
times to obtain a total of 11488 g of 1,1,3,3-tetra-n-butyl-1,3-di(butyloxy)
distannoxane.

Step (24-2): Production of Carbonic Acid Ester and Acquisition of
Composition of Deactivated Forms of Alkyl Tin Alkoxide Catalyst Containing

Deactivated Forms

Carbonic acid ester was produced in a continuous production apparatus
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transfer line 2 located in the bottomof distillation
columm 101. An alkyl tin al koxide catal yst
conmposition containing dibutyl tin dibutoxide and
1,1,3,3-tetra-n-butyl -1, 3-di (butyl oxy) distannoxane
was obtained fromthe 20 bottom of col um-type
reaction vessel 102, and supplied to thin film

f i - |
ke tha Spo9y N &ICof3. | hihbSEDNbapBBHYIo] igorene

returned to colum-type reaction vessel 102 via
produceddarstep 11was suppbed abthe rate of 4404 g/ Andrasm transterdine 4
The al kyl tin al koxi de catal yst conposition was

into & ¢Beeh-typeréadiopovessel glacked rwith IMelapajor 28 rpatBidigy aad
transfer I|ne 7 and 25 supplied to autoclave 104 while

d fdnfetbl QW mt mne faridheffagtive’ Renglrd 2f BDATOMERt and
havnn@ éIqsﬂ.nl@g(rjm of dibutyl ti na di but oxi de g%

oy PN N 91 Y ol s g
aut ocl aye ed l.iL.n h / :

reactigny VesRe 1.0?5%{1&}39 r%%suﬁe?‘%ﬂg éu’te%{: E)\F/neigév\?aogF’rqr% Zﬁt AN e e lauid
at I\/PaGTheSte erature insi.d

mpaatCed ooy o R e s 1 B0 ) B ae
4 hours, and a reaction between the carb d d

reboitdre 112 awi then P&?W?d‘éaéaﬁcﬁ!—’ r?&%ilomllﬂ%sge at?‘
carried out to obtain a reactlon liquid containing

presslirutoyitrat ambenatTde rEisidencedime dn the qeactionayessel was about

transferred to decarbonization tank 105 via transfer

10 nlinttes 10 1a@stapol oviteiping alater abtheerate eof I &g duad from the
car bon di oxi de, and the carbon di oxi de was recover ed

top off Wé’}éécﬁ%ﬁfﬁssei Viferahkferfines® @M bytarioi et treacite o824 g /
iquid was transferred to thin film evaporat or 106

hr w%?ﬁe 1n%b?u\t)v gﬁ\?\ﬁiél‘a Eéhlléhcfh k5lam QO‘I rpﬁbﬁéérwdh Miatal

supp Justlngthef ow rate of

Gaua%éfbi%ﬁé Bl g g i
out el BRSREARES] ACTebl BeCH St CAGerFIAPoBTEARn
contélomzngv'aahlgh concentration of water was condensed by condenser 121
and recovered from transfer line 3. Purified 1-butanol was pumped via
transfer line 2 located in the bottom of distillation column 101.  An alkyl tin
alkoxide catalyst composition bontaining dibuty! tin dibutoxide and
1,1,3,3-tetra-n-butyl-1,3-di(butyloxy) distannoxane was obtained from the
bottom of column-type reaction vessel 102, and supplied to thin film evaporator
103 via a transfer line 5.  The 1-butanol was distilled off in thin film evaporator
103 and returned to column-type reaction vessel 102 via condenser 123,
transfer line 8 and transfer line 4. The alkyl tin alkoxide catalyst composition

was pumped from the bottom of thin film evaporator 103 via transfer line 7 and

supplied to autoclave 104 while adjusting the flow rate of the active
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transfer line 13 and transfer line 4 while adjusting
the flow rate of

1,1,3,3-tetra-n-butyl -1, 3-di (butyl oxy) di stannoxane
to. about 4201 g / hr. The fraction containing dibutyl
carbonate was supplied to distillation colum 107 20
packed with Metal Gauze CY packing and equipped with

reboiler 117 and caqndenser_ 127.vi.a copdens nd
CORPORIMST erin i nd&14 dPMhe ©f tedlﬁu@s B ‘ﬁb“&’%ﬁea gnd
by distillative purification to obtain 99 vvtA)

1,18, seteum-hwybmt%fdubutuk@%nfélﬁt@nnpzs%ﬁ!@ ek?bv%l?%ﬂh ARd21@ 4 -
the rate of 814 g / hr. Wen the alkyl tin al koxide

Catsorabipsidecwap asippliet tathe aatostaye by fesdine ot Sharatesf 973
by 119Sn-, 1H 25 and 13C-NWR analysis, it was found to

g /FPMAR the ;%asérehn&da thetauaomawwpbmalatammat 4MRgG. The
di'st annoxane but not contain dibutyl tin dibutoxide.

terfibdral r%%w’é?ﬂe”ﬂ\eoéﬁtck@ea@@&%émﬁﬁm th@rekidenus time was

opera Ion out 600 hours, alkyl tin al koxide

adH }.geci @Eg&‘ﬁ{‘% gﬁpéét gﬁg}’@i%éaﬁfforpa!ﬁét@@%ﬁﬁﬁ@ca%ﬁ apiidenand the
R e r

ne 17 at
th t f 16
cobtampa. itk SafoseFon TPV EoRich ool gk, Padeged t

119Sn-NVR, was determined to conta bout , 60, wt
detathahization: tankn? Gutia 1r@n§taﬂ|l(fm59|%i@c?a it %0(' é’ﬁ.‘%’&@éemc"’e

and denonstrate a plurality of NVR shifts ori gl natin
re§itom ¢érboni diokigde, and thetearbde diexide wasyFRIsYEIeh B’bFr%PSfer
conmponent at from-240 to -605 ppm Step (24-3)

||néC‘3ll1' si Supseqieriiyalthg! rdactiobi ditjliox iveas ftraﬂsfﬂbﬁ!d)o@ tthign film
of Deactivated Forns of Al kyl Tin Al koxide Catal yst

evgﬁBEﬁbPH 08 J2836 Hovat $40°¢anabidut 3t 4 kPanda stdpsfarrines12 and
[ e formof 120 g of the alkyl tin alkoxide

SERBHYS, VRAEPOS! SUERIRTL oLt N conatateed for s ne
1,1,3,3-tetra-n-butyl-1,3-di(butyloxy) distannoxane to apbout 4201 g / hr to
obtain a fraction containing dibutyl 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
1,1,3,3-tetra-n-butyl-1,3-di(butyloxy) distannoxane to about 4201 g / hr. The
fraction containing dibutyl carbonate was supplied to distillation column 107
packed with Metal Gauze CY packing and equipped with reboiler 117 and
condenser 127 via condenser 126 and a transfer line 14 at the rate of 830 g/
hr foliowed by distillative purification to obtain 99 wi% bis(3-methylbutyl)
carbonate from recovery line 16 at the rate of 814 g / hr. When the alkyl tin

alkoxide catalyst composition of transfer line 13 was analyzed by "9gn-, 'H-

and 3C-NMR analysis, it was  found to contain
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(1.91 nol) of dibutyl carbonate produced in step 2
were mxed in a 500 nL volunetric pear-shaped fl ask
in a glove box replaced with nitrogen and then
stoppered. The flask containing the m xture was
attached to an evaporator to 20 whi ch was connected an
oil bath equipped with a tenperature controller, a
vacuum punp and a vacuum controller. The purge val ve
1.1 3,8delratn-bityt-hi3sdi(utyiony a distanraxanenhetc netl qogtain| dipetyl tin
contai ning nitrogen gas flowi ng at normal pressure.
dibutoXideer Afte@rstargyind oub the abozkvrectiondrecenimpmust operation for
reduce pressure inside the system the purge valve

about"‘ﬁéo HRRMNE dalgy RN Hikokide cataigyy Sdrhpesiaon twas extracted friom
system and return to normal pressure to repl ace

extra&tﬁ)% | ngide af th@ reaghi onprappgy at ys W thpe  while

nitrogen. The oi tenperature was Set to about

113538 bR ?sﬁ-@aé@iwm SEAgL et ol S8 1 wes
rotatin ti f

suppljseLemrBeaunen L RbThie Fab! B tREow Bl dauicwere
open, the purge valve was, cl osed, sufg HmV'Q

sampienb feoys t @xagtiongingi ité, | 9nd é‘&!ﬁ‘ﬁ’é@”%‘% ig was
. reactants were distilled with the pressure inside t

detersyrsec o atorftaionaloutt 60 3witkaof At 3.8 ttetra—nﬂub/tlﬂm«at(butﬂpxy)
| onger appeared, the flask was taken out of the oil

distafredxaneo art alemorsé@ite g pibradity edcNMRd shifyeii afiginating from
(Distillation Separation of Reaction Liquid) 10 Next,

tribut3fn Sutoxide e é@ﬁ@ﬁ'tﬁ)ﬂlr’l | §tihtl comipenehBagtrom -240 to -605
: u%lomnetrl c 200 threegmﬂ;uth flask equi pped with a

ppmth'ree way val ve, a distillation colum packed with
‘Hel i pack No. 3 and neasuring 45 cmin length, a

%ﬁﬁé@?”@;l%%'%@f BT S pUBHE, idin Ao of
Deacivgid F5mesot daky i AKeR e F Al Eoplaith, DEgefifdss
inat the rate of 0.3 L/ mn. The flask WaS|mTersed

Formisn an oil bath heated to about 175C. After carrying
out stirring

Starting substances in the form of 120 g of the alkyl tin atkoxide catalyst
composition containing heat-denatured forms obtained in step 2 and 332.5 g
(1.91 mol) of dibutyl carbonate produced in step 2 were mixed in a 500 mL
volumetric pear-shaped flask in a glove box replaced with nitrogen and then
stoppered. The flask containing the mixture was attached to an evaporator to
which was connected an oil bath equipped with a temperature controller, a
vacuum pump and a vacuum controller. 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 opened gradually to allow nitrogen to

flow into the system and return to normal pressure to replace the inside of the
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and heating for about 20 m nutes, the tenperature of
the reaction liquid was about 167C. The pressure

i nside the apparatus was gradually decreased and
distillation was carried out at about 0.2 kPa.
Distillate 1 was recovered at 20 the rate of about 0.5
mL / mn. After distillate 1 no | onger appeared, the

.essure _inside the apparatus furt C 0

reaBli5h EPpatAILR M BoBRe: TPa] BT (et Res Rl JE” B fePabout
recover distillate 2 at the rate of about 0.5 nl /

15G7Cn the Flaskavas immereet ¢ (s gérbalh fns @gatéﬂrt 8? the gypPyrator
hours, the deconpression in the apparatus was

was stastasbd Aftar retattrionandveating domebotled hoyrs at RPrpRglgressure
distillation. 25 The anmpunts of the resulting

withlitisé ipurge @alve ofi thiel éVaptoeatdr deftl openj theepunget valve lwask closed,
145 were 31.8 g, 72.9 g and 30.6 g, respectively. NWR

re@@@i@/iﬁsmemé sy8fem wésqg dualy elidsicet]] at@ residubiseattantsewere
2 and the residue in the flask. 81.2 wt % of

d|sﬁﬁéc{) Q/Iﬁ;\uﬁ’lg ré%%?(}hsrldlé‘ t @yél%n?— a‘t“fP@n‘?fZGjtJJ Bt k(Pa o After the

carbonat e reo alned in distillate 1, whil
ol s i M R 6T oo
G A el rsy”;um; Ly bt ow)
bt Betdty Seramion b Heacheos il St ep (aomy
Substituent Exchange Reaction of Deactivated Forns

Di Nexy,l 135.3 acaf the seactiondmuid yvase Riacad jn arwlymetric 560 mL
obtained in step (24-3) were placed in a 300 nL

threeanaustha flask f équigpéd | Withea thyee-mayadalvei o dstiltion golumn
of acetic anhydride and stirring for 1 hour at 25C

patib withe Hefibadk Mo, VB andamebedriag diSs oip) iecteegth,oa fractionation
anal ysi s by gas chromat ography, butyl acetate was

he&8 %Jggﬁéa wh henefiuR @8Rdeh ser@shnebtdd RCA distinatecsblieetst and a

equi a reflux condenser connected to 15 a

th%hﬁ{rhét%f o&%‘n' tﬁgttﬂ ?é‘%ya\/élﬁm ? éﬁcj;as:”tﬁg’srﬁdsghhgéﬁ%mllton

rep

Inc.i w%he Vénlltoxl?vmnd }ntr%%%n da@ 18 fioef 'R th'én%té Bfe‘ﬁlﬁ M in.  The flask

was immersed in an oil bath heated to about 175°C. After carrying out stirring
and heating for about 20 minutes, the temperature of the reaction liquid was
about 167°C. The pressure inside the apparatus was gradua]ly decreased
and distillation was carried out at about 0.2 kPa. Distillate 1 was recovered at
the rate of about 0.5 mL / min. After distillate 1 no longer appeared, the
pressure inside the apparatus was further reduced to about 0.03 kPa and
distillation was continued to recover distillate 2 at the rate of about 0.5 mL/ min.
The distillate no longer appeared after about 2 hours, the decompression in the
apparatus was released and heating was discontinued to terminate distillation.

The amounts of the resulting distillate 1, distillate 2 and residue in the flask
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imrersed in an oil bath heated to 80C. The pressure
i nside the vessel was gradually reduced, and the
excess acetic anhydride and so forth were distilled
off to obtain 29.2 g of a residue inside the flask.
When the residue was 20 subjected to 1H and 119Sn- NMR
nmeasurenents, the residue was determned to be a
m xture of tri-n-butyl (butyloxy) tin and dibutyl
were Gt @n a8 gand BO.Gogh eesmagwly 29NMR, apalysisewps Sagtied out
inside the flask obtained in step (24-3) were pl aced
on distillate 304distillater? ahdpthe sssidae e dseflaskl | S2ovibly ohddimyutyl
57.3 g of acetic anhydride and stirring. The netal
butoxXy tAPaNd 48\ewS%! of Witutly heitb8hatem@rssaistalnedan distillateat hwhile
eated to 200C and heated for 5.3 hours. After 146

99.0 a)td/ooéﬁ‘ Sh- PR/I BRufdx lr?%grcﬁ)té‘lﬁ?a% dinll‘éﬁé’t :‘Phé h&sidue in

Vi Ci n| roomtenperature about
ent ransfe d 10
the ﬁ?aﬂgkconia'“? aabegh I-%ﬁaﬁ&?ﬁ%&% %W“@ﬂﬁﬁ%y'c’xv)
condenser connected till.ate olle
distapiErsmBne S RF el MAZaNE eieirina fOnERIRLoflEy Bet
of the 5 flask was repl aced wth nitrogen in a vacuum
compagientd wede §9S¢Wr%|%“r2@ﬁﬂ§mrﬂ an oil bath heated
to 80C. The pressure inside the vessel was gradually
retepced-4n dSubbatitesnte Exchange Reastionr oldPeastivatad Fores of
were distilled off to obtain 39.0 g of reS| due in the

Dialkyl FislCatdlyet the residue was subjected to 'H and
119Sn- NVMR neasurenents, the residue was determned to

bsp & §iokidistilald 1CoPtamat 10 stip (248) Werdi placédiy & B00 mL
and n-butyl triacetoxy tin, and the content of

pear%lqwa?e@m ask f?:'ll&?&@& tHé Qddlﬂoﬁhﬂ 34, Ttgt' bf 2bBfc %ﬁh?dﬂ\dé/oand

e content n- buty triacetoxy tin was

stlrrlr(m)gg)(c‘)ﬂrI }: 21'885 g} ﬁ%%ut y@?e g.golu |<§r§‘n\n{§% useého‘#ﬁi %ubjected to
eri {3 5 B b SHERLALY, 30, Lt e e
formgq;nilaicftralc:(t)lrénlr:mltiorl1J Ih%a\éeécfuléggg \\ﬁ%eg rg uxcggrrl ens r%%tnnected to
a distillate collector and a thermometer were attached to the flask, and after
replacing the inside of the flask with nitrogen in a vacuum, the flask was
immersed in an oil bath heated to 80°C. The pressure inside the vessel was
gradually reduced, and the excess acetic anhydride and so forth were distilled
off to obtain 29.2 g of a residue inside the flask. When the residue was
subjected to 'H- and ""®Sn-NMR measurements, the residue was determined
to be a mixture of tri-n-butyl(butyloxy) tin and dibuty! carbonate.

On the other hand, 29.5 g of the residue inside the flask obtained in step
(24-3) were placed in a 500 mbL metal pressure vessel followed by adding 57.3

g of acetic anhydride and stiring. The metal pressure vessel was then

immersed in an oil bath heated to 200°C and heated for 5.3 hours. After
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nmet hod as step (1-5) of Exanple 1 under a nitrogen

at nosphere with the exception of using 66.5 g of the

m xture obtained in step (24-4) instead of the

m xture obtained in step (1-4) of Exanple 1. Wen 'H

and 19Sn- NVR 20 neasurenments were carried out on this

reaction liquid, the reaction liquid was found to be

a . mxture containing di-n-but i acet o i n d
allcia s RaELpERsHE ersel 1 aool o e HERE o bn fErpppiature

di acetoxy tin in the mxture was 87.2 % Ste
(abppti283C), M« oxtents wareframsfarmeg|to & POQUBRRA o%ha%gdf'a&k- A

of a solution containing 95.1 wt % of 25 o
fradtichafipB-Hestdr equippead with asrafiukeandenssn canseciad e distillate

wer e obtained by carrying 147 out the sane nethod as
colllce 4rid ) thefmbmeiegr wefe atthbhédido dhe dlask amdotheuisig of the

65.1 g of the reaction liquid obtained in step (24-5)

fladkwh8 3dpRitel NVAtH AREgeRn 3 Vb FBllGWee by immésing thebflask
of Exan‘BI e 1, and using 72 nL of 0.1 nmol 1 L aqueous

in 8 T DU B0 O THE B BIE, e ™p Fiosh] S Tadualy
i al koxi f Di vV _Ting. Sont ai i .

ool 6o SR8 S e TRAUP, RO e Bl off 1o

obiingt o aeaiustandie Fetk- oPheriie Fpfiva’ it o -
tq,a molecular distillation apparatus (Mdel Ms-300,

and; 'hanaNBR aneasuremesis ibpdggidueiwas Aglammineg; to; g & gibdure
of 300 g / hr, and volatile components were distilled

contiining dan-buyipdiacetoxy tiofangbodrutyl 30aceinyy Hheard tee gentent of
about 0.02 kPa. 83.5 g of low boiling point conmponent

di-negylrdiaaatexyetin inrenmixtbireawds 28I KWl theecanieriefim-butyl
were carried out on the |ow boiling point conponent,

triddetody BRt Whs TB0Meiday| Wiy Ingixiure twas Waiketiowsttl the beeviously
contained at 99 wt% (see FIG 3).

obtained tri-n-butyl acetoxy tin and used as the raw material of the subsequent
step (24-5).

Step (24-5): Alkyl Group Redistribution Reaction

65.5 g of a reaction liquid were recovered by carrying out the same
method as step (1-5) of Example 1 under a nitrogen atmosphere with the
exception of using 66.5 g of the mixture obtained in step (24-4) instead of the
mixture obtained in step (1-4) of Example 1. When 'H- and "°Sn-NMR
measurements were carried out on this reaction liquid, the reaction liquid was
found to be a mixture containing di-n-butyl diacetoxy tin and n-butyl triacetoxy
tin, and the content of di-n-butyl diacetoxy tin in the mixture was 87.2 wt%.

Step (24-6): Alkoxylation of Dialkyl Tin Compounds

46.7 g of a solution containing 95.1 wi% of

1,1,3,3-tetra-n-butyl-1,3-di(butyloxy) distannoxane were obtained by carrying
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295.5 g of a high boiling point conponent were
obt ai ned, and when anal yzed by 'H and 19Sn- NVR
nmeasurenent, in addition to
1,1,3,3-tetra-n-octyl -1, 3-bi s(3- nethyl butyl oxy)
di stannoxane, a plurality of 20 NVR shifts originating
from heat -denatured forns were observed at from -240
to -605 ppm  The co nt 1,1, 3 3- . .
out e EReTBHRGH 28 S5 PRIy ke SNcePLAnHRNg
contained in the high boiling point conponent was 76.9
65.1 @ of thegaadian bavidhedbtaingd ioslePnZ4-8) isteamnss tbatregstion
717.5 g (3.55 nol) of bis(3-nethylbutyl) carbonate
liquidoobtairestlin stept €p5) of Bxanfiplexhnphd uging:’@ mixefd0A5mal /al
flask under a nitrogen atnosphere, and allowed to

aquebg@8 ebtdselun? haroxsdeasoluid® ahd Q071 hgtofd -lnitameince of
nitrogen at atnospheric pressure. Subsequently, the
reaction |iquid was supplied to a nol ecul ar
distillation apparatus at the rate of 300 g / hr and

t igkual carbonic acid ester was separated at a
tée%pnéﬁgtél#rje of about 150C and pressure of about 0.5

a t ain _a. high Llin ORN o) t d.n
P g%g"g otit® ?@"8" o‘% ?ﬁﬁlhyld%ghglﬁi‘foéﬁggoﬁﬁﬁn? 'a\k&rﬁpn
conponent was supplied to a nolecular distillation

Comaﬁa%q? Cotainng Dractyated %‘Pﬂ%o g / hr followed by
distillative sePar ation at a tenperature of about 240C
a0 grof sseerapesition ofi degctivatemionms ebleinad by caryigggputdhe

| ow boiling point conponent. The | ow boiling point
same anethoenascstepa{ d)l dfOExample 7 were supplied to a molecular

di -n-octyl - bi s(3-net hyl butyloxy) tin at 99.3 wt% On
distilkafien cipparathg ibodel MS4B800, SipatanScisiiis Methsolugy &td., Japan)
observed in the high boiling point conponent

at thHe' r&tenaf i308 gf 7 B andi @hatlei EdMpoRentst weRRIMIAIRH 8f at a
from-240 to -605 ppm (see FIG 4). Step (25-2):

emeB Pt b S EXSHRO I TBRSLEY o pUEPEIRES £957F o
S e R R R
mea l?rglr’n_esnlgg al%?efcla?r%(d 28{ Ior? \?ﬁg |obv(¥ bdiling point component, tri-n-octyl
(3-methylbutyloxy) tin was found to be contained at 99 wt% (see FIG. 3).
295.5 g of a high boiling point component were obtained, and when analyzed
by 'H- and "Sn-NMR  measurement, in  additon to
1,1,3,3-tetra-n-octyl-1,3-bis(3- methylbutyloxy) distannoxane, a plurality of
NMR shifts originating from heat-denatured forms were observed at from -240
to -605 ppm. The content of 1,1,3,3- tetra-n-octyl-1,3-bis(3-methylbutyloxy)
distannoxane contained in the high boiling point component was 76.9 wt%.
264.3 g of the high boiling point component and 717.5 g (3.55 mol) of

bis(3-methylbutyl) carbonate produced in step (7-2) of Example 7 were mixed

in a flask under a nitrogen atmosphere, and allowed to react for 2 hours at
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the addition of 92.3 g of acetic anhydride and
stirring for 1 hour at 25C. Wen the solution was
sanpl ed and subjected to anal ysis by gas

chr omat ogr aphy, isoanyl acetate was confirmed to have

been fornmed. A 20 fractionation head equi pped with a

refl ux condenser connected to a distillate collector
a thernoneter_ were attgched to the fl ask,

d
14GHs i i graBRIGS PHETGGRE: Bb SUTOBRIeET BESS T h ﬁ%ﬁ%@ﬁ“%
in a vacuum the flask was i mersed in an oi
thetreacten tiquigonas supplisddesa frple%ard@Stlll?é'ome%%faMSat the rate
gradual |y reduced, and the excess acetic anhydride
of 300 §o/ frar Bhdwkhee residual lcatbaric acid oeater wass sepgratedopt a
a residue inside the flask. When the residue was

tenfpthRFbest ASoutH50R00and 4Peds i SrofNiiOUTER S UkRambm tobtain e high
resi due was determned to be tri-n-octyl acetoxy tin

boigﬁg Solit Compondrt irt it RIrheof A8a% 658 gf Giqaid, t MRhelhigh boiling

"I ng point conponent obtained in step (25-1) were
ol ity losBiig iRt e acpe e
o G T B Ao S bl MR Sl
4 A
and opiessITa O 0L &0R K95 b P Adp e &1 o7 ozvaésups point

25C), the contents were transferred to a 500

copganeshaped flhek. |¢\Wfra|é@ii‘6ﬁat|Rﬁ1nhea&°€@t9f‘55td weptpined
a reflux condenser 10 connected to a distillate )

di-naddtddis3-methydbutilexyltine ab 89 3ewds at Oadhedtber hand,fa plkality
and the inside of the flask was replaced with nitrogen

of INMR #téiftslwarkobbsumes liry thé migh ®oiliggt painf tarsponentaarigingting
bath heated to 80C. The pressure inside the vessel

(Bdﬁ?rgﬂ) mPXpA0%S -808 teeyEIG.
HW% rg%ﬁlglkj g3f3 wer e |srﬁﬁﬁlag§goff to obt a.tpmo lg o?h‘?

LR A, B RAR G Doty ed Foms o
it G A8YRt ooty tri acetoxy tim and the
82.2 g of distillate 1 containing 99 wt% of tri-n-octyl(3-methylbutyloxy) tin
obtained in step (25-1) were placed in a 300 mL pear-shaped flask followed by
the addition of 92.3 g of acetic anhydride and stirring for 1 hour at 25°C.
When the solution was sampled and subjected to analysis by gas
chromatography, isoamyl acetate was confirmed to have been formed. A
fractionation head equipped with a reflux condenser connected to a distillate
collector and a thermometer were attached to the flask, and after replacing the
inside of the flask with nitrogen in a vacuum, the flask was immersed in an oil
bath heated to 80°C. The pressure inside the vessel was gradually reduced,
and the excess acetic anhydride and so forth were distilled off to obtain 78.0 g

of a residue inside the flask. When the residue was subjected to 'H- and
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content of n-octyl triacetoxy tin in the m xture was
87.1 wt% (see FIG 6). This mxture was m xed with
the previously obtained tri-n-octyl acetoxy tin and
used as the raw material of the subsequent step
(25-3). 20 Step (25-3): Alkyl Goup Redistribution
Reaction 165.8 g of a reaction liquid were recovered
by carrying out the same nmethod as step (1-5) of
1950 INGARp Imedsuraments, t tegenesidueo syase deteininedhto de dpiti-onty!
of using 167.2 g of the mxture obtained in step
acet&?@ﬂgeélﬁgeg}j of the mxture obtained in step (1-4)
Exanpl e 1. When 1H and 119Sn- NVR 25 neasurenents

‘&S‘ﬁ e Biiet fdnaUS7 Ay bhine KigRBIPR poitiésmpbhsntratasinedin

quid was 150 found to be a m Xture conta| ni ng

step @r?dl? } ﬁg‘é/ bl#'emﬁt %) HLnn"%'i’Q ﬂ}ggﬁrﬁlvés‘sé%%@éd byt adding

ent -n-octyl" diacetoxy tin in

301 Bl dFRc %éﬁéﬁ%g T AR
89.9 wm % of 1, 33tetrano

pressurg V@B§%‘3~¢\%thﬁn MSTIsedy iR an of Eﬁ*ﬁ’b’i‘?ﬁ%@d&%?@o ‘Bt%%’é%a"ec’
by carrying out the sanme nethod as step 2 .

for 4toanp| eAftempliowinpdhe xeetpt peasssre ¥essal tqe;GOhtcg hs wqrw of .
reaction liquid obtained in step (25-3) instead of the

room EAgperaturel Gbout @50E),nte: comtestsep/e(a-tanstﬁrr@m &§00 mL
and using 430 nL of 0.1 nol / L aqueous potassium

pearfk\}‘l@b@d' filssis ol Aliaetionatbr? Heal gquippad nwithnyd réfllbuttandéenser
(see FIG 7). 10 Exanple 26 Step (26-1): Recovery of

conng® H%@ill?tfe m@etdr\éﬁa%itﬁa?m&@f WRrb afGEsRMNe sk
roduction of Dialkyl Tin Catalyst 520 g (2.1 nol) of

and @"ﬁb@%@ of t@e 5?1%&1{'?&&3894 @/ﬁh%%én ®f a%a@hﬁﬁﬁ' followed by

DHLanol o> and d rrer for st ing were placed in
s SRR o AP A RASL Bl e e e
vessgl r\]v.pas gradually reduced and the excess acetic anhydride and the like
were distilled off to obtain 90.1 g of residue in the flask. When the residue
was subjected to 'H- and ''°Sn-NMR measurement, the residue was
determined to be a mixture mainly containing n-octyl triacetoxy tin, and the
content of n-octyl triacetoxy tin in the mixture was 87.1 wt% (see FIG. 6). This
mixture was mixed With the previously obtained tri-n-octyl acetoxy tin and used
as the raw material of the subsequent step (25-3).

Step (25-3): Alkyl Group Redistribution Reaction

165.8 g of a reaction liquid were recovered by carrying out the same
method as step (1-5) of Example 1 in a nitrogen atmosphere with the exception
of using 167.2 g of the mixture obtained in step (25-2) instead of the mixture
obtained in step (1-4) of Example 1. When 'H- and "'°Sn-NMR

measurements were carried out on this reaction liquid, the reaction liquid was
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and a Dean-Stark tube. After replacing the inside of
the systemwi th nitrogen, the flask was imersed in
an oil bath heated to 146C and stirring was started.
After continuing to heat for about 20 minutes while
renoving the distillate, the 20 pressure was gradually
reduced, after which a | ow boiling point conponent
s further distilled off for about 2Q.m nytes
foufdo e Juneire iR gcenepd e oy il 788 recel fdgetoxy
_ The flask was cooled after new distil|ate was_n o
tin, landgbe coptent\as @i-nzoctyl digcatexytin duhs fawﬂﬂriequ%%\%ﬂ@t %.
obtained in the flask and as a result of analyzing by

1 HStean(@514)0 SikoxyRRtionioé Dialkyk TinCampeuntisnvas found to 25
contain 76.1 wt % of

1, 128 23 gliofnabgblutioh e tontaing h§d.Buwt¥orof) 11,8, 3atetratrd-o8tyl-
wt % of 151 tri-n-butyl (2-ethyl butoxy) tin. Step

1,3_Cr|i§§(3%eth‘§ﬁmyﬁixwrui§tfanﬁbkarﬁb bre! obBrifdyhyowaytying/ Jout the

A thriee-way val ve, a distillation colum packed

sa%trﬁetﬁ%i%aﬁépﬁésa% E@(an{cﬁlé‘qt\hi‘t)r‘i‘ | OxcdieinA ﬁ%ir@oﬁﬁ%de g of

are ndenser connected to a ' distillate

col | ect or .an r t tihe:
theCBae o Ty Bk PRI 2R CaY i MackPpdefid pRined
. Syst replaced with nitroge he fl.ask was .
i b S EACEIPIS ) B ArLaL: o &b ot 1ogeuhpotassium

distillation was carried out while (_:iradu Igéy reduci ng
hygoxigiesalution end 2454 aef Sonathyl-tdxtanalisee Féuiim  punp

to obtain a distillate 1. Heating was discontinued and

distillation was 10 term nated when liquid distillate

was no | onger observed. 93.1 g of distillate 1 were

re@xaene28nd as a result of analyzing by 1H, 13C
and 119Sn-NVR, the distillate was determned to

corgiah 285 \WRedtvety iofNEBHipBsitidnebhDaxttivatedy Fotrhs. Formed

In addition, 624.7 g of residue were obtained inside

Ac%gﬁ'ffab?ﬁbﬁ'%%g@ ?flgﬁa‘?lk&}ltﬁrpéataﬁb%' yzing the residue

. Sn-'NMR, the residue was found to

1 ST RONRIEL] i s R713.0 P 2y7oD 9f 2 g butano
anégg_ngt?rgqrspo?sét}rtrﬂg n\}verEeX% et inReaa%t Lovnoh?rrneg?ca%tijr\-’r%ﬁﬁ flask
equipped with a vacuum controller, a condenser connected to vacuum pump
and a Dean-Stark tube. After replacing the inside of the system with nitrogen,
the flask was immersed in an oil bath heated to 146°C and stirring was started.
After continuing to heat for about 20 minutes while removing the distillate, the
pressure was gradually reduced, after which a low boiling point component
was further distilled off for about 20 minutes with the pressure inside the
system at from 76 to 30 kPa. The flask was cooled after new distillate was no
longer observed. 722.1 g of a reaction liquid were obtained in the flask and
as a result of analyzing by "H- and "'°Sn-NMR, the reaction liquid was found to

contain 76.1 wt% of 1,1,3,3-di-n-butyl-tetra(2-ethylbutyloxy) tin and 13.3 wt% of
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Dial kyl Tin Catalyst 92.0 g of the distillate obtained
in step (26-2), 71.4 g of acetic acid and 145.7 g of
acetic anhydride were placed in a 500 nL pear-shaped
flask, and 20 the flask was placed in a water bath
controlled to 30C foll owed by stirring for 2 hours.
The flask was attached to a rotary evaporator to which
was connected an oil bath equipped with a tenperature

tri-n-sLayit 2-etHydsutory)Macuum punp and a vacuum control | er.
The purge valve outlet of this evaporator was

S es-0¢l Sdpsaration BETEPRB@YNI20Bthyldutglory) Tas fl owi ng
at ngzﬁsrm? prisebssure. After ?gopl agiivng gSg?)he i nsi de of

t@ggﬁammyvbg 55;&{&9&% bR PEBREA WP Helfiph&ie NY. 13, a

was ‘se 0 40C, the flask was imersed in
.the. oi | bath L at | t Ly
fractieid} heed paiiad Siifs N obiferi i dotneEkar R 3 dtilate
acid and acetic, anhydrjde upgder rgeduced .pr re at.
colleon Spfbd teamemeter whts ataghid e AR ETBNY fscredtion
~_flask. Based on the results of 114- , 13C- anﬂgb
liquid; and-thamside phtfiessystemuas manlacrd Witk MiEeeRN- 1 ol NGRSl Was
99 wt% of tri-n-butyl acetoxy tin. On the other hand,
immetS&d i gniail hatb Heatadk tosbaitnt0°Ch apdedisiiiabiop)wagearried out
placed in a 500 nL netal pressure vessel followed by
whilet BRadudtl tredacipty P2sture if thacsysiem doi ti3akidla 2gith 2 yacjum
acetic anhydride. The netal pressure vessel was then

pump THRIGEAA 4 MidMatd h. bMdatihgavas discortifGedrahdhdititatidrowas
5 hours. After 10 allow ng the netal pressure vessel

termibggerccf’\ghgggi E}fﬁi%&ﬁk%d@ﬁ&léﬁg%?ﬁfb%@%.t @31 HEigilate 1

it racti onati on head equi pped with
ditshi
vorsE bt AL TERE SRR i 5t e
. t he inside of i .
st Ao e 5l RSB b P B8 g,
in an oil_bath heated to 50C. The presgure 15 inside
In addiion, 62461 gwaisegiAnawarePhiaingd spidn e fiaske A0ERS agetYitof

anhydri de and tﬁ}e I1i3ke vwere distilled off to obtain
analy£ieg 3he residueshydiid-,i RCr teadk | 23 NMRe they sesidue was found to

contain 87.3 wt% of 1,1,3,3-di-n-butyl-tetra(2-ethyibutyloxy) tin.

Step (26-3): Substituent Exchange Reaction of Deactivated Forms of
Dialkyl Tin Catalyst

92.0 g of the distillate obtained in step (26-2), 71.4 g of acetic acid and
145.7 g of acetic anhydride were placed in a 500 mL pear-shaped flask, and
the flask was placed in a water bath controlled to 30°C followed by stirring for 2
hours. The flask was attached to a rotary evaporator to which was connected
an oil bath equipped with a temperature controller, a vacuum pump and a
vacuum controller. The purge valve outlet of this evaporator was connected
to a line containing nitrogen gas flowing at normal pressure. After replacing

the inside of the system with nitrogen, the temperature of the oil bath was set
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procedure was carried out on the remaining 470.3 g of
residue in the flask to obtain a total of 650.8 g of
resi due. When the residue was subjected to 1 H and

119Sn- NVR neasurements, the residue was determned to
be a m xture 20 containing n-butyl triacetoxy tin and
di - n- butyl - bi s(2- ethylbutyloxy) tin, and the content

o 3P Hesk WASTHSHT fo OF A3 45 HRBpA el o
vl iR Sl éea*%r ?%ﬂiéﬁaﬁ *“%is?%%%% a%%tk“aﬁ@ P goetic
R iy Pttt el GO At v
726. of a reaction liquid were recover 19
obieined igheuletine Baseel ol oPsissPog i 1. - And1SSpHNMR
1 under a nitrogen atnosphere with the exception of
analyseg, thegesidyeovas foandite icontain BBavifredf irandudy aceexg)tin.

instead of the mxture obtained in step (1-4) of

Ex@wwltee oth¥hdanthdS58engt inothd flgsk dbtained inustppqE2)t were
1H and 119Sn- NMR neasurenents, the reaction liquid

platRd ih@!8g0 nﬁlpn@al%r&hﬁfér@s%@nfoﬂb%agaydﬂhenadmﬁoﬁ of 82.1 g of
di acetoxy tin and n-butyl triacetoxy tin, and th

{ I t
acGlSe o P2 A e SR TAHE, | The E%PEr{gﬁﬁ*#-“'@Sw%as
s, 74 . [ ' o of,

RT3 l ffod ETEAR B S0

di st apnoxa were obtained b arrying, out t
il el @ge%srlre)veéﬁebfba?é?' the Gen tﬁﬂﬁq\@e@E‘@Bﬁianﬁd toa

usi ng 724. of the reaction |iquid qQbtained in

509t @’H— PEEI- @apﬂgt . of At fractionatien Bgaqi |QﬂH'Bp%tV&'Fmeﬁj reflux

in step (1-5) of Exanple 1, and using 830 nL of 0.1
condensserLcmt&qttq@td amoigeatmmmba $hermanoetenwmera egtached

g of 2-ethyl-1 -butanol. 15 Exanple 27
to the flask and the inside of the flask was replaced with nitrogen in a vacuum
followed by immersing the flask in an oil bath heated to 50°C. The pressure
inside the vessel was gradually reduced and the excess acetic anhydride and
the like were distilled off to obtain 159.9 g of residue in the flask. The same
procedure was carried out on the remaining 470.3 g of residue in the flask to
obtain a total of 650.8 g of residue. When the residue was subjected to 'H-
and "'°Sn-NMR measurements, the residue was determined to be a mixture
containing n-butyl triacetoxy tin and di-n-butyl-bis(2-ethylbutyloxy) tin, and the
content of n-butyl triacetoxy tin in the mixture was 13.6 wt%, while the content
of di-n-butyl-bis(2- ethylbutyloxy) tin was 86.2 wt%.

This mixture was mixed with the previously obtained tri-n-butyl acetoxy

tin and used as the raw material of the subsequent step (26-4).

Step (26-4): Alkyl Group Redistribution Reaction
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Step (27-1): Recovery of Conposition of Deactivated
Fornms Forned Acconpanying Production of D alkyl Tin
Catalyst 562 g (1.56 nol) of dioctyl tin oxide, 3015 g
(23.2 nol) of 20 2-ethyl-1-hexanol and a stirrer for
stirring were placed in a 5 L volunetric four-nouth
flask equi pped with a vacuumcontroller, a condenser
connected to vaCLf_um unmp and a Dean- Stark tube. After
7 2815261 flg 21 TeaciiBR lgkich e decoyareapvcaRYINg Poh e sae
flask was inmmersed in an oil bath heated to 180C and
methaed iasr bieg (S) of dexarapleaf t wndeyoat Nitfgoag ateasphers oyith the
about 5 hours while 25 renoving the distillate, the
exceptioasafursingd@28 ¢r g ofi thd ixtackiobthinaxt inestepi{G43) anstead of Hide
boi I i ng poi nt conponent was further distilled off for

mixtufd @Btaifed i rstepvi( | 1) tdfeExdrmhpRs U1 eVilen tee réactRysliquidavas
from76 to 30 kPa. The fl ask was cool ed after new

subjefiedf fol 1Hat ﬁd‘MSSHWMRn&%ESQI%?ﬁéMSchJMOS lighicewas found

reaction quid were obtained in the flask and as a

d

r 0 [ K - ek .

to be a3 AiHorsbqrt ity idop didee B YRR AR digfetBiy tin, and
1.1 -dizn-octyl-tetral2:ethy] hexyl tpn, 16.9

the cqgtapbor aigt DS BlaFPi T arDndR TS WA T 2 i 25. 8
w%of tri-n-octyl (2-ethyl hexyloxy) tin. Step (27-2):
§§%(2§‘§¥rﬁlk@5&§ﬁt§?\b@c @@ﬂ{v&’ﬂ HﬁﬁhéBf“pBé'QgFi vat ed Forms of
10 Dialkyl Tin Catalyst 775.8 g of the reaction |iquid
J¥2H neddi n of ep g 27-solutigrog. 1cqtaningcet i%Y-1aci Wi%nd of
544.3 g of acetic anhydride were placed in a 2 L

1,1, 3 Bettrashdpigd- 1f, 3-bid(2-etryldutyloxyl) | distannaxand avere iabtained by
wat er bath controlled to 50C followed by stirring for

carrytghSlitibe siffe fetisdd s St { o ofl Ekample dtwithythevemeptibarof
to which was 15 connected an oil bath equi pped with a

using $PRY ! Bf & IBRERA AHuidR obfiNetNiRWEp (2BA4)AiNsesad! B the
controll er. The purge valve outlet of the rotary
reactfoHPR4i8 HtaifBd in step (1-5) of Example 1, and using 830 mL of 0.1

mol / L aqueous potassium hydroxide solution and 1951 g of 2-ethyl-1-butanol.

Example 27

Step (27-1): Recovery of Composition of Deactivated Forms Formed
Accompanying Production of Dialkyl Tin Catalyst

562 g (1.56 mol) of dioctyl tin oxide, 3015 g (23.2 mol) of
2-ethyl-1-hexanol and a stirrer for stirring were placed in a 5 L volumetric
four-mouth flask equipped with a vacuum controller, a condenser connected to
vacuum pump and a Dean-Stark tube. After replacing the inside of the
system with nitrogen, the flask was immersed in an oil bath heated to 180°C
and stirring was started. After continuing to heat for about 5 hours while

removing the distillate, the pressure was gradually reduced, after which a low
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connected to a line containing nitrogen gas fl ow ng at
normal pressure. After replacing the inside of the
systemwi th nitrogen, the tenperature of the oil bath
was set to 50C, the flask was inmersed in the oil bath
and rotation of the 20 rotary evaporator was started.
After distilling off the excess acetic acid and
acetic anhydride under reduced pressure at Q.1 kPa, .
boiliap poing ermponesyi wae furtber slistiipd <eff ifor ahaut PaBRurspYith the
on the results of "H , 13C and 119Sn-NMR anal yses,
presberer iesidautheveystdém @ dran 76etoa3frkRaur dhedlaski wamgooled after
tri-n-octyl acetoxy tin and di-n-octyl diacetoxy tin,
nevandistillite 00aé &1t |gerrdbserved.y| 728.8t gxgf &i reaction Hejuid were
m xture was 25.8 wt% while the content of di-n-octyl

i : i . BT
obt%r%&gﬁwg% ﬁseﬁlkl %\ﬁ? a3% PesAOBf %%gtz)lﬁgecsgy (7 a8d: " WKMMR, the

i on Reaction of a reaction

reagzgglts\”t d Y?ﬁlriIBS; egq?ﬁég(:dnfgpﬁdca.r kY1 NOcGhthid he smpe  JRredod of

o eﬁ e lin a nitrogen atnosphere
.the e i Q i ng .29 the nj o ure

1j%%éq'%ﬂdyﬁt%z%g%ewe&?)&it eadqﬁg t he {r)né%t ure W% of
. Obtained_in ste 1-4) of le 1.0 VWhen the reagctiaon
iG-S BFBIPRA tn anc2S B g MR- ERIREB)
_ measurenents, the reaction liquid was found to be a
tinmi xture containing di-n-octyl diacetoxy tin and

tri-n-octyl acetoxy tin, and the content of.

di Stepd27i2)diSabetitwent tExchangehBeattiaruoé Deactyated Jroyns of

the content of 10 tri-n-octyl acetoxy tin was 2.1 wt %

Didlkyl iM€atalpstent of 1,1, 3, 3-tetra-n-octyl - di acet oxy
di stannoxane was 37.8 wt% Step (27-4): Al koxyl ation

of 7D5a kydf tHereaRliBR iRt ébifed)imbtep &7-9},i288.1 g of acetic
containing 96.3 wt % of

1, <t -N- t - 1.:3=hi - ! [ _
ac G SR R BE sty de Yt B L ek sfpped fesk

ar 305 05 e P Y iy A 2 35 e b s
forogt ﬁcial?r%q Lrl?\esttlae& glv2a75 g%taci;ﬁ]esc} %8 OIa %tatryeevaporator to which was
connected an oil bath equipped with a temperature controller, a vacuum pump
and a vacuum controller.  The purge valve outlet of the rotary evaporator was
connected to a line containing nitrogen gas flowing at normal pressure. After
replacing the inside of the system with nitrogen, the temperature of the cil bath
was set to 50°C, the flask was immersed in the oil bath and rotation of the
rotary evaporator was started. After distilling off the excess acetic acid and
acetic anhydride under reduced pressure at 0.1 kPa, 685.9 g of a residue was
obtained in the flask. Based on the results of 'H- , *C- and "°Sn-NMR
analyses, the residue was found to be a mixture containing tri-n-octyl acetoxy
tin and di-n-octyl diacetoxy tin, and the content of tri-n-octyl acetoxy tin in the

mixture was 25.8 wt%, while the content of di-n-octyl diacetoxy tin was 58.9
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reaction liquid obtained in step (1-5) of Exanple 1,

and using 833 nL of 0.1 nol/L aqueous potassium

hydr oxi de sol ution and 1917 g of 2-ethyl-1-hexanol .

20 Exanple 28 Step (28-1): Recovery of Conposition of

Deacti vated Fornms Fornmed Acconpanyi ng Production of

Dial kyl Tin Catalyst 522 g (1.45 nol) of dioctyl tin

oxi de, 944 g (5.08 nol) of 1-dodecanol and a stirrer
wt%.for stirring were placed in a 5 L volunetric

four-mouth flask equi pped 25 with a vacuum

Shep (DT-BErATky G@m@gﬁ@@stﬂbuhﬁ@mtlon vacuum punp and a

156 Dean-Stark tube. After replacing the inside of the

fpgie of Ehreadtiondiquid twere rfdcaséradaby | camgyirsg it thansame

oil bath heated to 190C and stirring was started.

meth&d b8 rst&® (1 -5n of EQaﬁn@Ieh ¢ afrifrogére BtmdépHepe athHiiel éxception

removing the distillate, the pressure was gradually

of us V@de% Hr ] rHYQH?Q do@;(g% i hRistdd @R} ms@@@wnﬁ@tmliture

er di st or about 3" hours with

obtaiﬁ?gﬁg{ﬁis rl%LgFg& ?é/ ﬁtn:\?\}l ﬁr—{ F%%cagn Ifﬁu?&)m}égasu J&ﬁed

no 1onge

) of areatlonI1 wer e bta
to "W rch A BN, RighsBrerefSS i Foacterbiquihids J5UR Wk 2
119Sn-NVR, the reaction liquid was found to contalg
mixture aeriRioings disn-peyl @%ﬁ&twyoaﬂﬁnq Hrnétﬂ%\ge’t%ﬂtow Hn, apdzhe
wt % of 10 di-n-octyl -di dodecyl oxy tin and 36.3 w % of
contentuofmwewtw diagetoxy dityint the. mptene vag-58)9 waih dhe togetant of
Exchange Reaction of Deactivated Forns of Dialkyl Tin
tri-n-GetiyBl yatet8p. 3tip ofwadhe Pelact wth, | i godd dbeai reomhtemt  of
step (28-1) and 887.3 g of acetic anhydride were

1,1,%%@n%tﬂ-cﬁa:bet@%ﬁﬂrsﬁt&ﬁﬁﬁnéh@éd@? a8ntot.he flask was

laced in 15 a water bath controlled to 50C foll owed

bgtegt (o L) NAIKbRY! aﬁor‘i‘%?'b?alk% JRE attached to a

ryeapora or to whic cnected an oil bath

%gpvaguw Ly a Lenpg&g{,%: CB&IutE\ﬁ"I hST 86 4ACUYTHPUNMRL

umcontroll éer

1,1,3,3-tetra-n-octyl-1,3-bis(2-ethylhexyloxy) distannoxane were obtained by
carrying out the same method as Step (1-6) of Example 1 with the exception of
using 678.3 g of the reaction liquid obtained in step (27-3) instead of the
reaction liquid obtained in step (1-5) of Example 1, and using 833 mL of 0.1

mol/L aqueous potassium hydroxide solution and 1917 g of 2-ethyl-1-hexanol. |

Example 28

Step (28-1): Recovery of Composition of Deactivated Forms Formed
Accompanying Production of Dialkyl Tin Catalyst

522 g (1.45 mol) of dioctyl tin oxide, 944 g (5.08 mol) of 1-dodecanol and
a stirrer for stirring were placed in a 5 L volumetric four-mouth flask equipped

with a vacuum controller, a condenser connected to vacuum pump and a
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purge valve outlet of the rotary evaporator was
connected to a line containing nitrogen gas fl ow ng
at normal pressure. After replacing the inside of the
20 systemwi th nitrogen, the tenperature of the oil
bath was set to 50C, the flask was inmmersed in the
oil bath and rotation of the rot ary evapor at or was

oo el e SR 1B, P B St e

kPa, 701. of ar n the fla
flashdias ‘GSTeRe Iy Pl palh heatsd 16 S80°E and syiina as started.
anal yses, the residue was found to be 25 a m
Aﬁ%roﬁ%mw"a@ te heal fae abput d Bt heyyrs (whileaFRmaying.- taet%fjﬁtl"ate the
di acetoxy tin, and the 157 content of tri-n-octyl
pressensowast gradually reduced, uatterwabic7a dow beilingi paint emponent
content of di-n-octyl diacetoxy tin was 39.4 w %
waSfuntherafis@led off forlab@ub Grhdees mathrthb iressurBaasitde dne 8gstem at
g of a reaction liquid were recovered by carrying out

frofnh®s 3880 kPanetThediayk wheRooledbaft@f nbwadiBtikatd was Ao longer
nltrogen at nrosphere with the exception of using 700.5 -

ob%1 r9bd! NgoEBXg Ltg’ea ?Qééﬂd?\eﬁl%unﬂ ﬁé@o&%ﬁﬁe?c) il B fask Qicnd as a
e mxture talned of Exanple 1. Wien

S PR b TS 05, e, O R
b AU S S 22 v

octyl d| acetoxy tin in xture was, 39.4 wt %
dl-@ﬁ@%ﬂlﬁ@lﬁcym tmn%?fé@tW» 9& b BSQP"Y'MP%&A"%Y?'% %
and the content of 1,1,3,3-tetra-n-octyl-di acetox
di Stemri28&e SubstiBEns ExaangeeBeactiom of Readiuated ikamms of
of Dial kyl Tin Conpounds 711.8 g of a solution
DiatloyltTém Qiataly$t2. 2 wt % of 1,1, 3,3-tetra-n-octyl -1, 3- 15
di dodecyl oxy di stannoxane were obtai ned by carrying
ouB1BEeg wRFe reddiod liasid SttamedlinGte{28=1 papd 88%.3\g oh acetic

t he exception of using 695.9 g of the reaction liquid
anﬁ%«%rgc?é‘ngfgre% agbggn(a?ﬁ%eérnsﬂa%@ fRiskt BAdtRaglaR Was SIBEEd in

a water bath controlled to 50°C followed by stirring for 2 hours. The flask was
attached to a rotary evaporator to which was connected an oil bath equipped
with a temperature controller, a vacuum pump and a vacuum controller. The
purge valve outlet of the rotary evaporator was connected to a line containing
nitrogen gas flowing at normal pressure. After replacing the inside of the
system with nitrogen, the temperature of the oil bath was set to 50°C, the flask
was immersed in the oil bath and rotation of the rotary evaporator was started.
After distilling off the excess acetic anhydride and the like under reduced
pressure at 0.1 kPa, 701.2 g of a residue was obtained in the flask. Based on
the results of 'H-, *C- and ""°Sn-NMR ahalyses, the residue was found to be

a mixture containing tri-n-octyl acetoxy tin and di-n-octy! diacetoxy tin, and the
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(1-5) of Exanple 1, and using 821 nL of 0.1 nol / L
aqueous potassium hydroxi de solution and 1925 g of
1-dodecanol . 20 Exanple 29 Step (29-1): Recovery of
Conposition of Deactivated Forns Fornmed Acconpanying
Production of Dialkyl Tin Catalyst 662.0 g of a
reaction |iquid were obtained by carrying out the sane
25 method as step (27-1) of Exanple 27 with the
contefK B?Ert-h%tﬁfacéﬁdmggi rihhe roikt 3@ was87 BoM% owhile dhe gentent
tin oxide and 2594 g (20.0 nol) of 2-ethyl-1-hexanol.
- A : wasdogyZiwtg, by ' H and 119Sn-NWR, the
of di ﬁ?gglicﬁ)ﬁ)&é)&uﬁ was found to contain 41.6 w % of
1 QI 2105 I oRtiRBddnexY! oxy) tin, 15.7
3&‘@9Z?§-3$1A'EY‘O‘%‘{"&%.%%@%E‘?’Q%"R'@ hexyloxy) tin and 259
W% of tri-n-octyl(2-et hexyl Sadri RR”he same
€28.2)9 Of)@alr??ﬁ%gi[‘i Ijﬁ‘\""gie\)g%'{ei gér%é’g@@l b& %%rh{irﬁ%% eaction
liquid obtained in step (29:1), 402.0 f . ' :
methadias stag (1) of E@(amp?%gé'ﬂ i(ac“"é{ﬂé% P?'HSS%"Z?"% %‘ﬁi@@dg’fcr?pgc’“
2 L pear-shaped flask, and the fla was, pl.a in.
of usiveg @00 gofdbatmixturecchtainedde step K%&r@& 'B?}egﬂ ch Z‘g?i'ﬂ'@‘ﬁ’fe
and stirring for 10 hours. The flask was attached to.a
obtaihetianstes (@ ofitfxanple vihi dNheadhe seaetianciouid was syhipsied
equi pped with a tenperature controller, a vacuum punp

to 'HNGnd "PEHINVIR dRéasdirbmentsT ithe meagtory dibuie was|feund dp be a
the rotary evaporator was connected to a line

L GANL A ,ﬂgg [mﬂrtjigééto ltipmiang tein-octyhatetoxediyrand the
m'xuz{%té@%trg!er‘ﬂ g‘ hg the insi gg of the systemwth 15

cont%ttdrnp gﬁ@-ﬁ;ﬁ&écﬁg@ﬁf £ 4 ‘ﬂ'\é’yﬁh’ﬁ?& Qids Bahwwastheetoritent of

_ Immersed 1n the oil bath and
-ngRBA | FRPR | The 8RBecss hoett taci 3 and Kpet (3 Tore ©f
1,1 ,gg[]t)é?rrai-r?-gctlilﬁggce{o?(?/udclsetgnnoxane was 53.6 wt%.

Step (28-4): Alkoxylation of Dialkyl Tin Compounds-

711.8 g of a solution containing 92.2 wt% of 1,1,3,3-tetra-n-octyl-1,3-
didodecyloxy distannoxane were obtained by carrying out the same method as
Step (1-6) of Example 1 with the exception of using 695.9 g of the reaction
liquid obtained in step (28-3) instead of the reaction liquid obtained in step

(1-5) of Example 1, and using 821 mL of 0.1 moi / L agueous potassium

hydroxide solution and 1925 g of 1-dodecanol.

Example 29

Step (29-1): Recovery of Composition of Deactivated Forms Formed
Accompanying Production of Dialkyl Tin Catalyst

662.0 g of a reaction liquid were obtained by carrying out the same

method as step (27-1) of Example 27 with the exception of using 479 g (1.33
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pressure at 0.1 kPa, 568.2 g of a residue were
obtained in the flask. Based on the results of 1H |,
13C and 79Sn-NVR anal yses, the residue was found to
20 be a mi xture containing di-n-octyl diacetoxy tin,
and the content of di-n-octyl diacetoxy tin in the
mxture was 84.2 wt% Step (29-3): Al koxylation of

Di al kyl Tin Conpounds 577. of solutio ontai ni
mob ot et din exbaE 25870 28l 1o 88 -et%vf?1-%exan°f“ e

bi s(2- et hyl hexyl oxy) dj, gsannoxane wer e_obt ai ned
resolrofyamajyzing hyhéHs @ng nhtviRo dhegeaetion { fiquig) W@F Yfound to

Exanple 1 with the exception of using 565.9 g of the

conta® 4tacwi%rofl 1,418,8-dbot mctgédeira(%efklykr(ezvloxy) tinsfaddwd¥e of
the reaction liquid obtained in step (1-5) of Exanple

—ocRABis(ichey I88%/16ty) afn Bnd 29b Wit cfqwienostyt@tethyineryloxy)
d ocﬁqc)lx:égeéggj luti odrs%yzzmd 1558 g of 2-ethyl-1-hexanol. 5

tin. Exanpl e 30 Step (30-1): Recovery of Conposition of
Deactivated Fornms Formed Acconpanying Production of

T} of a reaction liquid were
ob%&ﬁ%{?@ gﬂ %@%%’1 %gécﬁe same nethod as gtep
28 Wi :
(16581 Seotb) Pasctdin JBHI bR i Btek e, 07 Y ¢ g aletic
of 1-dodecanol. The reactiqgn |iqui t d
acwta,tz)idaﬂ3i ‘g pfacaficanbyage ware Rlgers i %Eon 7 gt fask
wt % of di-n-octyl -di dodecyl oxy tin and 43. V\qlt: ﬁ
andrthenﬂask wasoptaepoiry at water 3 5 conjrolled 1%61!559 ollgyed by
Reaction 603.6 g of a residue were obtained in a flask
heBiing aany i stgringt for ne0 showrs. 15Thetflask sassedtached-to) apfotary

Exanple 29 with the exception of using 848.3 g of the

evEBaEkdO®n Whith Washionneetbd andikbattdeqlipped 4dthl ageofperature
acetic acid and 488.6 g of acetic anhydride. Based on

cob@ﬁll J‘S%W&cﬁuﬁ{ uftp ad@ & varifin! £88iRoldYR amiaé yuege valvieeoutiet

e was ndto be a m xture containing

of the " RS evEb P Wast EBnnéd€d to a line containing nitrogen gas
flowing at normal pressure. After replacing the inside of the system with
nitrogen, the temperature of the oil bath was set to 50°C, the flask was
immersed in the oil bath and rotation of the rotary evaporator was started.
After distilling off the excess acetic acid and acetic anhydride under reduced
pressure at 0.1 kPa, 568.2 g of a residue were obtained in the flask. Based
on the results of H- . °C- and ""°Sn-NMR analyses, the residue was found to
be a mixture containing di-n-octy! diacetoxy tin, and the content of di-n-octyl
diacetoxy tin in the mixture was 84.2 wt%.

Step (29-3): Alkoxylation of Dialkyl Tin Compounds

577.8 g of a solution containing 81.1 wit% of 1.1,3,3-tetra-n-octyl-1,3-
bis(2-ethylhexyloxy) distannoxane were obtained by carrying out the same

method as Step (1-8) of Example 1 with the exception of using 565.9 g of the
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the content of di-n-octyl diacetoxy tin in the mxture
was 71.1 wt% 20 Step (30-3): Al koxylation of Dialkyl
Tin Conpounds 704.0 g of a solution containing 65.8
w % of 1,1,3,3-tetra-n-octyl-1, 3- di dodecyl oxy
di stannoxane were obtai ned by carrying out the sane
method as Step (1-6) of Exanple 1 with the exception
of using 600.3 g of the reaction liquid obtained in
reactidhaRuiBBbRindd it steg (20-2)Hestead af itbe readtisindiquid sbtaiaed in
step 25 (1-5) of Exanple 1, and using 880 nL of 0.1
D S aRAlARS] 883 rMbef Dydnmii/deaqadous potassitim
step g‘gggbfgizé?ﬁ?%gag?gnol .. Conparative Exarrplqe 1 Hgati ng
It 1halqe of Dialkyl Tin
hydro%iqeg?@gﬁégbbgg%éﬁ %?%%@%{ﬁdgﬁ of deactivated
forns obtained in step (16-2) of Exanple 16 were
pl aced in a 500 nlL pear-shaped flask under a nitrogen
at nrosphere at atnospheric pressure. A Dinroth
8e10 and three-way valve were attached to the

flask, and the three-way val ve was conne?%fﬂ;é{o a q
IStep @611 Reeeyeany tefo Gomppsitian ofiReadiva rms - Forme
pressure. 10 The flask was imersed in an oil bath

AccopipengirigeBraduction of Brmlkylclm &gtalyst 90 hours. The flask
was then cooled and 174.2 g of a solution were

rgspgeg ast & rebbtor lligsid wWaenotiteineanbly 1GE0SiRgUVRL the same
measurenents were carried out on this solution, the

£ 8f BgainBle 28 with the exception of using 539 g (1.50
meth%ﬁié;‘%’gs_p{ (ea??gyjn- oct yP- 1, 3-bi s(2-et hyl but yl oxy)

i . . '_ d, .
T b ey

i BB Lot 205 358 161 Buackasenet) thr 2 428 o
din-Bri-sisechrun s 4 05A% o BB BTG er o’
pls?ecpe(dsoi_g): %eg?lgflaqtmnpﬁggét?ohnaped

603.6 g of a residue were obtained in a flask by carrying out the same
method as step (29-2) of Example 29 with the exception of using 848.3 g of the
reaction liquid obtained in step (30-1), 449.1 g of acetic acid and 488.6 g of
acetic anhydride. Based on the results of 'H-, '*C- and '"*Sn-NMR analyses,
the residue was found to be a mixture containing di-n-octyl diacetoxy tin, and
the content of di-n-octyl diacetoxy tin in the mixture was 71.1 wi%.

Step (30-3): Alkoxylation of Dialkyl Tin Compounds

704.0 g of a solution containing 65.8 wt% of 1,1,3,3-tetra-n-octyl-1,3-
didodecyloxy distannoxane were obtained by carrying out the same method as
Step (1-6) of Example 1 with the exception of using 600.3 g of the reaction

liquid obtained in step (30-2) instead of the reaction liquid obtained in step

(1-5) of Example 1, and using 880 mL of 0.1 mol / L aqueous potassium

160



10

15

20

25

flask under a nitrogen atnosphere followed by the
addition of 191.0 g of phenol (for nucleic acid
extraction, Wako Pure Chenical Industries, Ltd.,
Japan) and stirring for 1 hour at 40C. A fractionation
head equi pped with a reflux condenser connected to a
distillate collector and a thernoneter were 25

ttached to th a the inside of the
hyc@gé@as%@n@’ﬁ%@%@%@fpﬁagq%%ﬁ[t rogen in a vacuum
the flask was immersed in an oil bath heated to 50C.
The pressure inside the vessel was gradually reduced
and the excess phenol and the like were distilled off
t oCopperativesBxamgleot a residue in the flask. Wen 'H
and 19Sn- NVR neasurenents were carried out on this
r ebliedtieg of BenfpasitiirdofDeactiviatech Botros bEDialil JinCatalyst
tri-n-octyl phenoxy tin, di-n-octyl diphenoxy tin,
and78rgientte Ebmpeositoo wfdieactivated fomgs bbtairedirs step (16-2) of
denonstrating a plurality of chemcal shifts at from

Exafpfe 18 oBR> dMEBARGE Y SDDIMLOpa&ASEhaddd. flasiheinclentze mitrogen

of "tri-n-octyl phenoxy tin in the mxture was 25.2
iR ia' dporEiRiEProfoul X BRI LIRRIRLY i INEE-way
200 nL net al j
vaifP uErTichestia P ok, A dp sHFESkal vie o Bomecteg to @
. an oil bath heated_ to Z%RC and, heated for 6 hours.
ling\cpataining sitiasen 9as flowiag AL NermakPieSsiie r eact i on vessel

to_cool to the vicinity of roomtenperature . 187 5
of Therfiaskiwamimmgaedl ineareol batrebgategite220°C %I?theat%d for

19Sn- NWVR 15 neasurenent were carried out on this
S0r bauts. onThe cilask wase themteanledfand i174.2@ yaf aphrelyyey were
tinin the reaction liquid was found to be 36.4 w%
recov@rédiin ezt 9¥henlHnandt YBnaiMRemeagutsmentawete carried
w % Conparative Exanple 3 20 Step (I11-1): Separation
oubf Trdrr n- ogigl (3sdvfidry! but #eoxy) péak 66.corgesponding o
distillate in the formof tri-n-octyl

1 4, 33BN R 0% Bis (B ighBiloxy) distannoxane was found to have

disappeared, and a peak corresponding to tri-n-octyl(2-ethylbutyloxy) tin and a

plurality of peaks within a range of from -220 to -600 ppm were observed.

Comparative Example 2

175 g of a composition of deactivated forms obtained using the same
method as step (16-2) of Example 16 were placed in a 500 mbL pear-shaped
flask under a nitrogen atmosphere followed by the addiﬁon of 191.0 g of
phenol (for nucleic acid extraction, Wako Pure Chemical Industries, Ltd.,
Japan) and stirring for 1 hour at 40°C. A fractionation head equipped with a
reflux condenser connected to a distillate collector and a thermometer were

attached to the flask, and after the inside of the vessel was replaced with
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obt ai ned by carrying out the sanme nethod as step
(11-1) of Exanple 11 using 300 g of a conposition of
deacti vated fornms obtai ned using the same nethod as

step (7-2) of Exanple 7. The residue in the flask
contained 77.1 wm % of 25

1,1,3,3-tetra-n-octyl -1, 3-bi s(3-net hyl but yl oxy)

di stannoxane, and according to 162 19Sn-NVR, 232.5 g
nitrogeh ia avatunm, dhe daglevas inmmetseshiouar Sildshhaated te i59°C.

atons denonstrating a plurality of chem cal shifts at
The fre88ure2Agidectheb@ssppwas Fragusllyliedzied Rridsthet exsess phenol

Exchange Reaction of Tri-n-octyl (3-Methylbutyl oxy)

| i$ti i . Sresdby irb | When
and B e B D o0 Ol Fed i & 500

f it d i
"H- G TRIPREIR B seiherty et caifed Uil oRTS Blidled the
Cfracti ti head ' i S
residy s, it 1o B spi LR ) Mibrbdivl Bhetitaf A -83Rocty
were attached to the flask,, and,after,.th

diphangiy /s 4810 GRETILUR GOSNt Coe A HelRriHraing

the flask was imersed in an oil_bath he teq 4 53§MR
a pluraiy pf chsmical ishifiscat frave -242 4@ r6QRRPHrARFIRIING Pedfle :

and the isoanyl acetate and excess acetic_anhydride
The wer@ntlicftiriti-edtybphenoxy tinainnthesmixdurg WSa25.8swtyf eand the

the flask. Wien 'H and 119Sn- NVR neasur enent were
cont& ofi Reh-Oaty| @Phén@(ymw@sesg.:s W% esi due was found to

be tri-n-octyl acetoxy tin, 15 and the content of

t

bg B- &iepieed 98 Al bl apetal pteshure hessel
T?%%?n@n%?){h?qﬁrﬁh?ﬁyvgcty[) Acetoxy Tin 62.3 gbgf a

underggq?réﬁnjoﬁgp partl%%éﬁe?@?:)ef(ﬁf@)etﬁ; ﬁa?é’sslihYe Gaksaivias Parhefded in an

FEthod "as ste Exanple 1 with the
oil 3t Beptindd PROR7erd 118y 1CPChRUET ™ CRREY, SRS tne
st e 20,2 L ) B Bk M e
187 .%ggf ta1|‘ oran gle;gtlijci)nd'liqbirc]ie vjeergcrt'éc%CePJdOdLWhew%Hf Gnt 1tggn-NMR
measurement were carried out on this reaction liquid, the content of tri-n-octyl

phenoxy tin in the reaction liquid was found to be 36.4 wt% and the content of

di-n-octy! diphenoxy tin was 41.1 wt%.

Comparative Example 3

Step (II1-1): Separation of Tri-n-octyl (3-Methylbutyloxy) Tin

66.5 g of a distillate in the form of tri-n-octyl (3-methylbutyloxy) tin were
obtained by carrying out the same method as step (11-1) of Example 11 using
300 g of a composition of deactivated forms obtained using the same method
as step (7-2) of Example 7. The residue in the flask contained 77.1 wt% of

1,1,3,3-tetra-n-octyl-1,3-bis(3-methylbutyloxy) distannoxane, and according to
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wt % of tri-n-octyl acetoxy tin. Conparative Exanple 4
25 Step (I1V 1): Substituent Exchange Reaction of
Deactivated Forns of 163 Dialkyl Tin Catalyst 232.1 g
of the residue in the flask obtained in step (I111-1)
of Conparative Exanple 3 were placed in a 500 nL
nmet aI pressure vessel followed by the addition of
110 187.6 g of acetic anhydride and stirri ng Thﬁa.rmt §J
smwélar 233 Svg:ob@Iminiee PhHatgase tin GORIPOSINAS senRINBL Atoms
to 200C and heated for 3 hours. After allow ng the
demphsiratimga glurelityef shiermical shifts atdrame240 to HASPRM. r oom
tenperature (about 25C), the contents were transferred
t 0SEePO0(I2): pedubsiitapatl f Eashangd f r Reactiorat i oh h&ed-octyl
equi pped with a reflux condenser connected to a

(3- me‘{ﬁﬂbb@«?@gﬁcﬁd ector and a thernoneter were attached

10 and after the inside of the vessel

M%Srifg éﬁ‘iﬁg ,tr‘f\—'int-%ﬂ'(Erﬂgﬁglﬂdﬁgﬁ%(%)atwwﬁlalﬂdbem dtbpgHi-vowere

e n-an 0|I ate The pressure
iRt iAo TR i G B ot 0

off to obtaln 248, 2 esi dye.in-the fla
acelic gptydrideg 8Rd NRAET ag% Zn{rg gbggrrl'%cf %%‘Pngﬁgt naead
residue, the residue was 15 found to be ﬂ e
equippesi Withga dieflix szangdengen cenpryed; to éna'SH"%]EtW ector and a
triacetoxy tin, and the content of di-n-octy
thetieomestex were ratiached do the flasle ardafter @%ﬂwevﬂflth@ vessel was
content of n-octyl triacetoxy tin was 22.1 wt% Step
reflb¥ed )withewtrogere it mevacunim Derec flastatveas Fomesseast in an oil bath
Substi tuent - Exchanged Di al kyl Tin Catalyst 20 244.8 g

he‘éiec?té &aeti OMhBI eySire\RERIer PrROVEYsel Was griduplly geduted and
the sane nethod as step (1-5) of Exanple 1 with the

&tief adi\Riridel whH Qistiléaidieeb iobtain
thgﬁg@ﬁﬂll\ﬁﬁét bggecf&%? 4?1e Im ?(t re obtained in step

653 g4 t Olesidue in the flask.  When 'H- and "®*Sn-NMR measurement were
carried out on the residue, the residue was found ta be tri-n-octyl acetoxy tin,
and the content of tri-n-octyl acetoxy tin was 99 wi%.

Step (I!1-3): Heat Treatment of Tri-n—oCtyI Acetoxy Tin

62.4 g of a reaction product were recovered by carrying out the same

| method as step (1-5) of Example 1 with the exception of using 63.3 g of the

tri-n-octyl acetoxy tin obtained in step (I!1-2) instead of the mixture obtained in
step (1-4) of Example 1. When 'H- and ""®Sn-NMR measurements were
carried out on the reaction liquid, the reaction product was found to contain 98

wt% of tri-n-octyl acetoxy tin.

Comparative Example 4

Step (IV-1): Substituent Exchange Reaction of Deactivated Forms of

163



10

15

20

25

Exanple 1. Wien 1H and 119Sn- NVR neasurenments were
carried out on the reaction liquid, the reaction
liquid was found to be a m xture containing 25
di -n-octyl diacetoxy tin and n-octyl triacetoxy tin,
and the content of di-n-octyl 164 diacetoxy tin in
:he m xture was 77.7 wt% while the content of n-octyl
_ riacetoxy tin was 22.1 w% Industrial Applicabilit

Dialky T8n fadalyste di al kyl tin conpound productiogpprocess o¥
the present invention can be used in such fields as
pBe. pyarfibeiresidué is hebask obtainedin step (Il y of Sosparative
exchange reactions, and enabl es the production and

Exanigfél S weke @laddd/in at 500 eulrpoetat preswireliveiskgl fallowed by the
catal ysts useful as catal ysts from conpositions of

additi@ﬁaﬁf ¢t qy ! dtetiel anh@driod andnsteingl vt hetabpredsure
there was no choice but to 10 be discarded in the

vess@ﬁ@é&% g&ﬂw%rgéc? ?W%H &PP%%%?[% a\éa%q@b”ﬁl% iHRatdtefd?r & HB0Es.

s 1S extremely industri y useful and has
| .CO rcial, val 1 chai Nk 1:
aern0uE3 TR Thell @bygirs §Paf Y RoglSarb#, ity A room
conprising: subjecting a composition of a deacti e
tempecHEieD f(oR0Ht A (PR EaRierys et tiansder e B5 At L
when produci ng an ester conpound using the djalkyl tin
pear shaRey SHaSk: 0 ALfARtIRDAGY Dapt SHHIBESH DRI dh et CoBHenSer
and/ or deal kyl ati on reaction. 2. The process according
conntoted tai ardistillatearclieator kadd tickyomstar waratjaghadsto the flask,
| east one type of conpound selected fromthe group
and &R&Sihet insidleodf thediesskilvas t6placed ediipoitnogen épeeaciium, the
by formula (1) and a tetraal kyl distannoxane conpound
flask/ 7R SHRTEresa i drobiath héhted<do 50°C. The pressure inside the
vessel was gradually reduced and the excess acetic anhydride and the like
were distilled off to obtain 248.2 g of a residue in the flask. When 'H- and
11%gn.NMR measurement were carried out on the residue, the residue was
found to be a mixture containing di-n-octyl diacetoxy tin and n-octy! triacetoxy
tin, and the content of di-n-octyl diacetoxy tin in the mixture was 77.8 wi%
while the content of n-octy! triacetoxy tin was 22.1 wit%.
Step (IV-2): Heat Treatment of Deactivated Forms of
Substituent-Exchanged Dialkyl Tin Catalyst
244.8 g of a reaction product were recovered by carrying out the same
method as step (1-5) of Example 1 with the exception of using 245.4 g of the
mixture obtained in step (IV-1) instead of the mixture obtained in step (1-4) of
Example 1. When 'H- and ""*Sn-NMR measurements were carried out on the

reaction liquid, the reaction liquid was found to be a mixture containing

di-n-octyl diacetoxy tin and n-octyl triacetoxy tin, and the content of di-n-octyl
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Rla -Sn-X2d (1) R2 b 15 (wherein each of Rl and R2
i ndependently represents a |linear or branched al kyl
group having 1 to 12 carbon atons, each of X1 and X2
i ndependently represents at | east one type of

substituent selected fromthe group consisting of an
al koxy group, an acyl oxyl group and a hal ogen atom

N

an i nteger of Ot02andc+d:2 X3 R6 Rae -S|
tinwas-2B0Wt% 14 14 25 (wherein each of R3, R4, R5 and

R6 i ndependently represents a linear or 166 branched

al kyl group having 1 to 12 carbon atons, each of X3

and X4 independently represents at |east one type of
IncRighrid] iNppiedbiktgl ected fromthe group consisting of an

al koxy group, an acyloxyl group and a hal ogen atom

and&lﬁcee thé d&uéwdtlm ¢c§1ﬁs@me@w}amﬁprme@§s adf itimé egresent

+h=2). 3. The process

inv{%ﬁﬁ&'ﬁ ﬁﬁgoé 9§&! "ﬂ'\ g%gh fi \MEE"&% the ?rJa‘%ﬂ”Hh%? céﬂﬁorﬁé‘ Gc:(dzésters

e nunper oOf carbon atons constituting X

o, AR b At ot i
tinw z (Q@@&Fél}? gm%?y%oggegf%gs %Eatallfs S %roﬁ'lngoﬁﬁgati%s of
deactivated forms of dialkyl tin catalysts for which there was no choice but to

be discarded in the past, the production process as claimed in the present

invention is extremely industrially useful and has high commercial value.
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consi sting of carboxylic acid ester, carbamnic acid
ester and isocyanate. 15 5. The process according to
Claim4, wherein the carboxylic acid ester is a
carbonic acid ester. 6. The process according to Claim
5, wherein the conposition of the 20 deactivated form
of the dialkyl tin catalyst is a conposition
containing a deactivated formof the dialkyl tin
cat al yst generated dur Ch§IMSstep of producing a
carbonic acid ester from carbon di oxide and the

We cldi! kyl tin catalyst. 7. The process according to any

—  one of dains 1 to 6, wherein the 25 deactivated form
qf LABrsteatliyl plodickal #tisRyl tin canfpoainddeamprisiniged f or m
of th 167 dial kyl tin catalyst. 8. The process

3EEHAbE % S RRLIAORE diaRtiTBIel fofm’of BIWERYN hNatalyst

g <t mofthe tin catalyst is a

. tivat . ' |t . .
i SR ShinBA o bl hica, Sy cohibur 68 ¥4 daty tn
catalysiy s ko BapcLRg SHRRA BT o2 g 2 o oEaliyfhyBragton

single tin atomof the dialkyl tin catalyst. 9. The
process according to any one of Clains 1 to 8, wherein
at least 10 one type of the deactivated form of tf\e .
4t al ke processaaatording to Glaimi tiwherein the digtybindcatalyst is
The process according to any one of Clains | to 9,

at lesbtesri typeher cotmpoting sttt fromothet grougi congjsting af a dialkyl
catalyst is a trialkyl tin conpound and an 15 organic

i ' fbseARIBY Temiulal 1)atapal detensalkylt idisiasnoxane
tin é&n@mqgﬁiﬂ at ft{vom -220 Po)a-610 ppm based on a

comp IR BYL bl by tBRAUBNGY y2ed by  119Sn- NV in a heavy

oform so ion. The process according to
Caiml1G, further conprising separating

R, —Sn—X% 1)
R%
(wherein each of R' and R? independently represents a linear or branched
alkyl group having 1 to 12 carbon atoms, |
each of X' and X2 independently represents at least one type of
substituent selected from the group consisting of an alkoxy group, an acyloxyl
group and a halogen atom,

a and b independently represent an integer of 0 to 2 anda+b=2, and

c and d independently represent an integer of 0 to 2 andc+d=2;

3 Rsh
R3, s:li o} S:n —R% (2)
R4f X4

(wherein each of R°, R, R® and R® independently represents a linear or
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20 the conposition of the deactivated formof the

dialkyl tin catalyst into a conposition containing

the trialkyl tin conpound and a conposition containing

t he conpound containing a tin atom denonstrating a

chem cal shift at from -220 to -610 ppm based on a

tetranmethyl tin when analyzed by 119Sn-NMR in a heavy

chl or of orm sol uti-on 22 168 12. The process according
bran¢hed alfh areupliaving h19 A caElp aloM5h step is  carri ed

out by at Iseast ope net hod sel ected fromthe group

ceasihs taf n¥ oand dXStindependsantiye RRrasenls, abxeast angn type of

separation and nenbrane separation. 5 13. The process
substitentliselgctar frop theegrolipGanisiating afan alkowh &reiim arhagyloxyl

case that pKa of a conjugated acid wth respect to at
groh?%ﬁﬂ HPRSlogBAHtbiUaAd anong groups bound to tin atons

of the deactivated formof the dialkyl tin catalyst

ot t sghDah iregér enD th2, di-af kyl and

ti%’e{bgtéﬁgﬁﬁﬁ%ﬁ{e@w?g&%ﬂt he a?kyl group o

h< }str,i bution reaction is an al kyl group

re@l'stribution reaction in which an organic tin

conpound having an Sn-Y bond (wherein Y represents Y

in which pKa of a conjugated acid of Y in a form of

HY, in which a hydrggen atom has been .added '

0 Bo 318 Piogens ACPIAAE i CIaR) 24 WBRan Agpagyle8 () drt (2)

according to any one of Clains 1,tQ,12,, wWh rggn in a b
thec aumbien 20f GREDTST 240 rGANSHIENTad d X th ABdpéctiStd ryymber

| east one substituent anong groups bound to tin atons
selettedfeord emcintagered Oftort®. of the dial kyl tin catalyst

ot her than al kyl groups originating fromthe dial kyl

tin catalyst is 6.8 to 25, 20 the al kyl group

redi stribution reaction conprises the steps of: (A

ODUAI iR PSS BBt G il oDt AntdSa; Yitmroth the
y

ester compound is at least one type of compound selected from the group

consisting of carboxylic acid ester, carbaminic acid ester and isocyanate.

5. Thé process according to Claim 4, wherein the carboxylic acid ester

is a carbonic acid ester .

6. The process according to Claim 5, wherein the composition of the
deactivated form of the dialkyl tin catalyst is a composition containing a
deactivated form of the dialkyl tin catalyst generated during a step of producing

a carbonic acid ester from carbon dioxide and the dialkyl tin catalyst.

7. The process according to any one of Claims 1 to 6, wherein the

deactivated form of the dialkyl tin catalyst is a heat-deactivated form of the
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substituting all or a portion of the |ligands of the
deactivated form (excluding an al kyl group

originating fromthe dialkyl tin catalyst and bound to
tin) with a substituent Y; and 25 (B) heat-treating
t he organi ¢ conpound having an Sn-Y bond and 169
obtained in step (A) (wherein Y represents Y in which
pKa of a conjugated acid of Y in a formof HY, in
dialkyMihdatalystydr ogen at om has been added to Y, is 0 to
6.8). 5 15. The process according to Caim 14, wherein
the step (A) conprises producing an organic tin
conmpound having an Sn-Y bond in which three al kyl
0 s ing éHe & TC1aimg 1f (@M, asheareird the
%df@fe g@?cde%gnﬁ%rri&gé g{ngbound to a single tin atom
n 0 C,- 6 . . . H
deacfiyiief ot Aozl fif EREAYS ir @ deBludosortn P calhyt tin
originatjing,from an.agid.10 o j h ' t
catalRl e, g v tylgi el g, P 8 HEtber or g
1to 3, are bound to a single tin at yreactin
group peupdrip @ sinplentinatory iftgrs E.th%dh? &um%% qqr?ék@igé?‘ﬁ@/%"””d
tin catalyst with the acid represented by the
to a Singledin atgnf of el dialkg) timpatabst.t he aci d anhydri de
represented by the following formula (4): 15 HY (3)
(wherein Y represents Y in which pKa of a conjugated
acid of Yin a formof HY, in which a hydrogen atom

hgs rparpradeedateonting to dhyt oné oB)ClailfeY1 td B, wWheneineitrieast
represents Y in which pKa of a conjugated acid of Y in

r i | igh afh catayethigsabeiatky! tin
one g’ésd%ddqthYw?%h%%dorﬁ%&@S,&atr@ gua‘rﬂfey(gresent&g’yg aln oxyger¥

atom}. 16. The process according to Caim 15, wherein
COMppn tep (A is carried

10. The process aécording to any one of Claims 1 to 9, wherein the
deactivated form of the dialkyl tin catalyst is a trialkyl tin compound and an
organic tin compound containing a tin atom demonstrating a chemical shift at
from -220 to -610 ppm based on a tetramethyl tin when analyzed by

19gn-NMR in a heavy chloroform solution.

11. The process according to Claim 10, further comprising separating
the composition of the deactivated form of the dialkyl tin catalyst into a
composition containing the trialkyl tin compound and a composition containing
the compound containing a tin atom demonstrating a chemical shift at from
1220 to -610 ppm based on a tetramethyl tin when analyzed by "*Sn-NMR in a

heavy chloroform solution.
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out while renoving water generated during a use of
acid in the step (A) by at 25 | east one nethod
selected fromthe group consisting of renoval with a
170 dehydrating agent, distillation separation and
menbr ane separation. 17. The process according to any
one of Clains 1 to 12, wherein the deal kylation

reactigon conprises formn n_Sp-Y bond elimpating .
o151 kg e ESORFE BoPaTaInG KeCHumCT T JUrIan e seraraiah e is
di al kyl tin catalyst (wherein Y represents Y in which
carpied ofit Rycahjershitene methods selecigdalrogy theyaremp gopsisting of
whi ch a hydrogen atom has been added to Y, is 0 to
disliff)jan depardtion, mxtractien aeparation@ndomempranesepargfianms 9
to 12, wherein the 10 deal kylation reaction forns a
single Sn-Y bond by elimnating a single alkyl group
fromthe trialkyl tin conpound contained in the

CORROS iThqfroebssé BBcordfitf td ‘éﬁ?&ﬂwef 8f Cladhsthes dRalkgrein in a

tin catalyst to obtain a dialkyl tin conpound having
- o ( i . Yo L.ah . t
cadl (R AP g s B REE RcRolltp T MR o BBk tften
hydr ogen at om has .be d 0.4 Y, il :
amie by bR 8 oAl o derdgastydted fokme bf, tfs, Halkyt in
formng step of the - Sn-Y. baond conprises, react| t he
ol LIe R BVSoHES TR oT e By RS el 180 to
t he deactivated formof the dialkyl tin catalyst with
6.8 n acid 20 represented by formula (5) and | or an acid
anhydride represented by fornula (6): HY (5) R
(whiee edlkylYgraer esdistribution nreaktion ipkan ailkyl gowiputrdisigibution -
acid of Yin a formof HY, in which a hydrogen atom
redictiorbeewhitthded drganic tirs cOmpoufid Havirkp arCBh{Y6pond {¥vherein Y
represents Y in which pKa of a conjugated acid of Y in a form of HY, in which a

hydrogen atom has been added to Y, is O {0 6.8) is heat-treated.

14. The process according to any one of Claims 1 to 12, wherein in a
case that pKa of a conjugated acid with respect to at least one substituent
among groups bound to tin atoms of the deactivated form of the dialkyl tin
catalyst other than atkyl groups originating from the dialkyl tin catalyst is 6.8 to
25,

the alkyl group redistribution reaction comprises the steps of:

(A) obtaining an organic tin compound having an Sn-Y bond by
substituting all or a portion of the ligands of the deactivated form (excluding an
alkyl group originating from the dialkyl tin catalyst and bound to tin) with a
substituent Y; and

(B) heat-treating the organic compound having an Sn-Y bond and
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(wherein Y represents Y in which pKa of a conjugated
acid of Yin a formof HY, in which a hydrogen atom
has been added to Y, is O to 6.8, and O represents an
oxygen atom). 5 20. The process according to Caim15
or 19, wherein the acid and/or the acid anhydride is
a liquid or gas at 60C. 21. The process according to

ein e acid.is .a hydrohalogeni.c acid. .

obtairied #pstopi(a) (betes Yagedseanin V.5 waidh ARA SRahpAad e

acid is a hydrogen halide. 23. The rocess accordlng
of Y iroadpem af HY, innehisha hydrogendsatps has @fegarﬁc&dedl@ AcisO to

24. The process according to Claim 23, wherein the
6.8).organic acid is a carboxylic acid. 20 25. The process

according to Claim 20, wherein a standard boiling

point of the acid anhydride is 300C or |lower. 26. The

process according to Caim?25, wherein the acid

wy dméigrdc‘éss eBOIdinG B i e Avhereireite @tebyém Icémpr@res

he process according to any one of ai ms

producﬁné & 3&%‘?\?& fin LBmpAind Ilfé(\bnglaaﬁr‘? PSR i %léﬁvﬂwr@gkéikyl

gnatlngfroma tin catalyst

oo Y . LSy S BRI f ST EEEREe e
bourkhto 3 AinalR U1 S0y aha gerraeaih iaSomEed avia n S opd
in wt&&@g@?r%glp %ﬁ(ydjggfqg%r%: igsri‘?un?ggroédel B%Jp% egng?hytlngfrom an acid
and/or acid anhydride, the number of Y groups being selected from an integer
of 1 to 3, are bound to a single tin atom, by reacting the composition of
deactivated form of the dialkyl tin catalyst with the acid represented by the
following formula (3) andfor the acid anhydride represented by the folloWing
formula (4):

HY . | (3)
(wherein Y represents Y in which pKa of a conjugated acid of Y in a form of HY,
in which a hydrogen atom has been added to 'Y, is O to 6.8),

YOY (4)
(wherein Y represents Y in which pKa of a conjugated acid of Y in a form of HY,

in which a hydrogen atom has been added to Y, is 0 to 6.8, and O represents

an oxygen atom).

16. The process according to Claim 15, wherein the step (A) is carried
out while removing water generated during a use of acid in the step (A) by at

least one method selected from the group consisting of removal with a
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compound is at |east one type of conpound sel ected
fromthe group consisting of a dialkyl tin conpound
represented by fornula (7) and a tetraal kyl 10
di st annoxane conpound represented by formula (8): Y
(7) R7 -Si-Y R8i (wherein R7 and R8 represent a
group originating fromthe dialkyl tin catalyst, 15
and [ ndependel t]ly represent a lLinear or branched al kyl
ety RN G AR T et SO reas Bh A0t BIRTTDRANP SHPRLRHTS o
group originating fromthe dialkyl tin catalyst or a
group originating fromthe acid (HY) and/or acid
anhydride (YOY), pKa of a conjugated acid of Y in a
f ot Tn oT héfprocesshactordingytdr s wnat ofnClaiss e tt 122 whedeiadthe
to Yis Oto 6.8, and i and j independently represent

dediKylatidre eedctioh corhprisks forthing anj Sr-Y2bond ByRilEniRaking @nl alkyl
n-Sn RI1Im (8) 1 R101 Y 25 (wherein R9, R10, Rl11 and

groih2 fofP ! Biee HeaichvAtbQUIbrR | & 1% | diglikyl QiR tdRaldsal (Wherein Y
tin 173 catal yst, and independently represent a

reﬂgé%bﬁ'sﬁ% Yﬁh %i@ﬂ?gﬁdofaé K¥hiug5RPadid ¥k ¥oinls drf éftzl-r-l]gaih%ﬁlch a

represents a grotp originating from

By Erar sl e RSB 90n . ke or &5
conjugated acid of Yin a formof HY in which a
hydr ogen at om has been

18. The process according to any one of Claims 9 to 12, wherein the
dealkylation reaction forms a single Sn-Y bond by eliminating a single alkyl
group from the trialkyl tin compound contained in the composition of the
deactivated form of the dialkyl tin catalyst to obtain a dialkyl tin compound
having an Sn-Y bond (wherein Y represents Y in which pKa of a conjugated
acid of Y in a form of HY, in which a hydrogen atom has been added to Y, is O

to 6.8).

19. The process according to Claim 18, wherein the forming step of the
Sn-Y bond comprises reacting the trialkyl tin compound contained in the
composition of the deactivated form of the dialkyl tin catalyst ;Nith an acid
represented by formula (5) and / or an acid anhydride represented by formula
(6) |

HY | (5)
(wherein Y represents Y in which pKa of a conjugated acid of Y in a form of HY,
in which a hydrogen atom has been added to Y, is 0 to 6.8);

YOY | (6)
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added to Yis O to 6.8, and k, I, mand n respectively
represent an integer of 0 to 2, k +1 =2 and m+ n =
2).. 10 29. The process according to any one of O ains
14 to 26, further conprising, followng the step (B),
a step (lI) of substituting substituent Y of the

di al kyl tin conpound having an Sn-Y bond with at | east

one _type of suhstituyen elected fromth ro
(whergih ¥ BBramen T WiHbRYa s e dared ARy ThRdH ghh.
) hal ogen atom 15 30. The process according to C aim
in which aJiysregen atasn bagpaen) addamhia Yels: 0 tq 68,.and P-represents
obtai ning a conposition containing a dialkyl tin oxide
an oxygenajom@l yzi ng the dial kyl tin conpound having an
Sn-Y bond by adding an aqueous al kaline sol ution; and
20 a step (1-2) of reacting the conposition containing
the dialkyl tin oxide, obtained in the step (I-1)

wid h e b&ﬁ:%ts_s%owﬁg tefCIapmsumnd1sewhetad the erld Bad/or
group consisting of alcohol, carboxylic acid and

the agﬁgﬁ{f&%?f?idﬁ%ia%wié o Q%g@fj?@éc, remobving a conponent.

al’ni ng a gener at water froma reaction |iquid.
25 31. The process according to Caim30, wherein the
aqueous al kaline 174 solution is at |east one type of

agqueo al kal i ne sol ution selected . fromthe roup, .
c?g'nsi ehPrecesh %ﬁ?HE‘&iUQ E%odn@m‘hger o‘%h%r@'%omgt iagﬁi, 132
agueous pot assi um hydroxi de sol ution, an aqueous
hydrgfwlegeniamcichr bonat e sol uti on and an aqueous sodi um
carbonate solution. 5 32. The process according to
Claim30 or 31, wherein the step (1-2) is a step in
whi ch the conpound reacted with the conposition
camt ftme peoddss aticarding to Claim 20, wherein the acid is a hydrogen

halide.

23. The process according to Claim 20, wherein the acid is an organic

acid.

24. The process according to Claim 23, wherein the organic acid is a

carboxylic acid.

25. The process according to Claim 20, wherein a standard boiling point

of the acid anhydride is 300°C or lower.

26. The process according to Claim 25, wherein the acid anhydride is

acetic anhydride or maleic anhydride.
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tin oxide is alcohol, and a dialkyl tin al koxi de
conpound i s obtained. 10 33. The process according to
Claim6, wherein the step for producing a carbonic
acid ester conprises: a step (1) of obtaining a
reaction liquid containing the carbonic acid ester by
reacting carbon di oxide and the dial kyl tin catal yst;

a ep{2) of obtaining a residua QU] :
se%étr aﬂg?\é)r?‘l"%ssc%‘?%ﬂ'in QAW O%E fs{:!a%% sloﬁf?ﬁewherem the
~reaction liquid; a step (3) of regenerating.the, .

diaiy biim gPmpiosng At ey alky! ot RGBS, B gy iy matplyst
and al cohol, and renoving a generated water outside

and houng 4o ensingledtin atane while) sigfultapegusly having-atjleaskpne Sn-Y
tin catalyst obtained in step (3) to step (1). 20 34,

boridh ewinrefre Y Teprasentsi Yign tbich pKend 3 cotijegatied acdidobYdp aoform
regenerating the dialkyl tin catalyst fromthe

of I9PNRGGHiEh @hydroddreadpapbs vakahdded tnY)ls 0 e 6d)al ky!
tin catal yst generated during the step for producing
the carbonic acid ester by the al kyl group
redi stribution reaction and/or the 25 deal kyl ati on

(53 | S SRt oAbl 16T i eI S i
corbRb B b e b RS- Reblh e Yo psing
o P SR S o o5 1D S e

~uses the steps according to any one of Cains 29 to
dlwmnemomﬂmdgepmsqE@byfom@ﬂa&bms an acyl oxyl

group. 36. The process according to any one of C ains

1 and 33 to 35 10 wherein the dialkyl tin catal ydt¥)

is a dial kyl qin al koxi de conpound.

R, —Sn—Y
RY,
(wherein R and R? represent a group originating from the dialkyl tin catalyst,
and independeltly represent a linear or branched alkyl group having 1 to 12
carbon atoms,
Y represents a group originating from the dialkyl tin catalyst or a group

originating from the acid (HY) andlor acid anhydride (YOY), pKa of a
conjugated acid of Y in a form of HY in which a hydrogen atom has been

added to Y is 0t0 6.8, and

i and j independently represent an integer of Oto 2, and i +j = 2);

T R|12n
RO, Srll o—=sn—R" | (8)
R1 Oi Y

(wherein R®, R'®, R" and R'? represents a group originating from the dialkyl tin
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37. The process according to any one of Clains 33 to

36, wherein the dialkyl tin catalyst is a dialkyl tin

al koxi de conpound, and X , X2, X3 and X4 of a

conmpound represented by fornula (1) and/or formula (2)

represent alkoxy 15 groups: x' Rla Sl o X2d (1) RZb

(wherein each of Rl and R2 independently represents a

I i near or branched 20 alkyl group having 1 to 12
catalystr Anhiraependerthcepoésexit aalireaxr b kyllgroup having 1

represents at |east one type of substituent sel ected
to 12fdapher Bngg,oup consi sting of an al koxy group, an

acyl oxyl group and a hal ogen atom a and b

i:‘f‘g&ﬂgﬁgﬁf%té%r&@ﬁ’bﬁ%ﬁ{&tin@r\'rérﬂttﬂﬁﬁiamﬁll fin tcatalystnet @ grolp

_ 257 and I ndépendent |y represent an
originegB Ko  thks B (PR, andid 288 anhydRog=0ro, | Bl et e
coniler il 51 R0 cf bt REFgF 14isF i TSRl sictnshas, begn
addeclipd? 510 (@B EMBuont el ebted from the grovp

consi sting of an al koxy group, an acyl oxyl roup and

o, Haincgrechn aespeclively repgesant an m@g@é@}{ Pveidy kr’gbfe’gewﬂ m +
an integer of 0to 2, e+ f =2 and g +

n=2).

29. The process according to any one of Claims 14 to 26, further
comprising, following the step (B), a step (1) of substituting substituent Y of the
dialkyl tin compound having an Sn-Y bond with at least one type of substituent
selected from the group consisting of an alkoxy group, and acyloxyl group and

halogen atom.

30. The process according to Claim 29, wherein the step (1) comprises:

a step (I-1) of obtaining a composition containing a dialkyl tin oxide by
hydrolyzing the dialkyl tin compound having an Sn-Y bond by adding an
aqueous alkaline solution; and

a step (1-2) of reacting the composition containing the dialkyl tin oxide,
obtained in the step (I-1) with at least one type of compound selected from the
group consisting of alcohol, carboxylic acid and hydrogen halide, followed by

removing a component containing a generated water from a reaction liquid.

31. The process according to Claim 30, wherein the aqueous alkaline
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10 h=2). 38. The process according to Caim 37,
wherein the dialkyl tin catalyst is a dialkyl tin

al koxi de, and R1, R2, R3, R4, R5 and R6 of the
conmpound represented by the fornmula (1) and/or the
formula (2) simultaneously 15 represents a n-butyl
group or a n-octyl group. 39. The process according to

solﬁfé(n 008 9ot S‘hér"i%@-:?’ o?%qi.@oy%kﬁir{é sBRitioR §é?§%l)led' fPoithe

hol represent oW ng for Inu
3
orogpa rEneRtng i Sl éﬁéﬁgﬁog& G BT s R 45 2quepus
potassium hydroxide solution, an aqueous potassium carbonate solution and

an agueous sodium carbonate solution.

32. The process according to Claim 30 or 31, wherein the step (I-2) is a
step in which the compound reacted with the composition containing the dialkyl

tin oxide is alcohol, and'a dialkyl tin alkoxide compound is obtained.

33. The process according to Claim 6, wherein the step for producing a
carbonic acid ester comprises:

a step (1) of obtaining a reaction liquid containing the carbonic acid ester
by reacting carbon dioxide and the dialkyl tin catalyst;

a step (2) of obtaining a residual liquid by separating the carbonic acid
ester from the reaction liquid;

a step (3) of regenerating the dialkyl tin catalyst by reacting the residual
liquid and alcohol, and removing a generated water outside the system; and

a step (4) of recycling the dialkyl tin catalyst obtaihed in step (3) to step
{(1).

34. The process according to Claim 33, wherein the step of
regenerating the dialkyl tin catalyst from the composition of the deactivated
form of the dialkyl tin catalyst generated during the step for producing the
carbonic acid ester by the alkyl group redistribution reaction and/or the

dealkylation reaction is carried out after the step (2} and/or the step (3), and
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the regenerated dialkyl tin catalyst is recycled and reused as the dialkyl tin

catalyst of the step (4) and/or the step (1).

35. The process according to Claim 34, wherein the step of
regenerating the dialkyl tin catalyst is a step which uses the steps according to
any one of Claims 29 to 32 and in which substituent Y represents an acyloxyl

group.

36. The process according to any one of Claims 1 and 33 to 35,

wherein the dialkyl tin catalyst is a dialky! tin alkoxide compound.

37. The process according to any one of Claims 33 to 36, wherein the
dialkyl tin catalyst is a dialkyl tin alkoxide compound, and X', X?, X* and X* of a
compound represented by formula (1) andfor formula (2) represent alkoxy
groups:

X'
R1, ——Sn—X% (1)
R%
(wherein each of R' and R? independently represents a linear or branched
alkyl group having 1 to 12 carbon atoms,

each of X' and X2 independently represents at least one type of
substituent selected from the group consisting of an alkoxy group, an acyloxyl
group and a halogen atom,

a and b independently represent an integer of 0 to 2 and a+b=2 and

c and d independently represent an integer of 0to 2 and ¢ +d = 2);
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R3, sSn O0——Sn—R5,; (2)

(wherein each of R®, R* 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 acyloxy!
group and a halogen atom,

e, f, g and h respectively represent an integer of 0to 2, e +f =2 and g +

h=2).

38. The process according to Claim 37, wherein the dialkyl tin catalyst
is a dialkyl tin alkoxide, and R', R% R% R* R® and R® of the compound
represented by the formula (1) andfor the formula (2) simultaneously

represents a n-butyl group or a n-octy! group.

39. The process according 1o any one of Claims 33 to 38, wherein the
alcohol is an alcohol represented by the following formula (9):

R'*0H (9
(wherein R' represents a linear or branched alkyl group having 4 to 8 carbon

atoms).
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