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DESCRI PTI ON  METHOD FOR SEPARATI NG OUT AND RECOVERI NG
DI ALKYLTI N DI ALKOXIDE 5 Technical Field The present
invention relates to separating out and recovering a
di al kyltin di al koxi de froman al kyltin al koxi de

catal yst conposition used as a catalyst in ester or
carbonate production. 1o Background Art A dialkyltin
di al koxi de is very uDERCRABTAOEt al yst such as a
carbonate synthesis catalyst, a transesterification’

METERSD PB ‘iﬁ‘E’\bKRtATII\PGSOUTCMHDFFDE!Z@VEGIINIB@IMQEYLTIN
curtng catalyst. As a conventional process for

produci ng a dial kyl ti xi de, there is known a
method in which a dia k&Pfgﬁﬁgﬁ?de and an al cohol are
subjected to a dehydration reaction, and a | ow
boi I i ng conponent contai ning water produced is renoved
fromthe reaction liquid (see, for exanple, Patent
Tecbsdoakehield: USP 5545600, Patent Docunent 2: WD

2005/ 111049, Patent Docunent 20 3: Ja aneset &dent
ApplTireprese ihinvepéan Ne/atam to 5692531 INI\BH! Bient

Docunent 1: Journal of Chenical Socjety, ﬁ@)&# % lvst
recd¥&ringlandiBakgitin Bedkoside 2romo fakyldin @ @n? taly
Soci ety of Japan - Industrial Chemstry,
conﬁé%@%@n 143 asThicatabtdtdd esiergot nertmmlaake;upfpﬁusidpa’e
[

presuned to 25 involve an equilibriumreaction
acconmpani ed by dehydration as 1 shown in follow ng
formula (6): Sn=0 + 2 HO~~ \~/Sn O + H20

Background Art |

A dialky!tin dialkoxide is very useful as a catalyst such as a
carbonate synthesis catalyst, a transesterification reaction catalyst,
a silicone polymer or urethahe curing catalyst.

As a conventional process for\ producing a dialkyltin

dialkoxide, there is known a method in which a dialkyltin oxide and

" an alcoho! are subjected to a dehydration reaction, and a low

boiling component containing water produced is removed from the
reaction liquid (see, for example, Patent Document 1: USP
5545600, Patent Document 2: WO 2005/111049, Patent Document
3: Japanese Patent Application Laid-open No. 2005-298433,
Non-Patent Document 1: Journal of Chemical Society, 23 (1971),
3972, Non-Patent Document 2: Journal of the Chemical Society of
Japan — Industrial Chemistry, 72, 7 (1968), 1543).

This method using the dialkyltin oxide is presumed to

involve an equilibrium reaction accompanied by dehydration as

1




(6). The above equilibriumis biased overwhel m ngly
toward the 5 reactant system side, and furthernore
the reaction is presuned to include successive
dehydration reactions going via a
tetraal kyl ti ndi stannoxane as shown in fornulae (7) and
(8) below. To obtain the dialkyltin dialkoxide with a
hi ' : j is carried out while
sho%r?ﬂhﬂg\?éﬁbn%?gﬁaﬁge& the systemfromout of to the
dehydration reaction products, but this is an
energetically wunfavorable reaction, and hence

di al kyltin di al koxi de is obtaine rough prol/fange
r hon at a high temperature (e.qg. he

Mmgzdehygr %i on reaction rs carried out, #@nd .uo
\e)ecess/al cohol is™r e romtwa’h\éi id,
whereby a 15 reaction liquid contalning the dial N

di al koxi de is obtained. 2S n=0O + 2 HO -Sn+ H20 (7) 2
Sn,0Sn + Z F10 Sn 20 (8) On the other hand, it is
known that at such a high{6kenperature, a dialkyltin
conmpound is readily thermally 5 deconposed into a

tri iy bbb eCOuNIBIU IS BEbidsEd exampihelminghy Pavand the

Docunent 2: Journal of the Chem cal Society of Japan

5 rea&téﬁfgg)&/{émgﬁi%e'ﬂrﬁ Firthefmofe( {HES P actibndp. presumedoo

feaction the trialkyltin conpound is

. d d, i i is. f ok . ’ h h
mcmq?%lusﬁ&cpis%ﬂ}:%:%)egl&]dg'a?gcﬁgfggﬁfgggstﬁlg%ﬂ@ige t. at | t he
ot kRO SR noRblE ad'SHEWA SRTERRATEBNT) 4fERs) bdlow

To obtain the dialkyltin dialkoxide with a high yield, production is

carried out while withdrawing water out of the system from out of
10 the dehydration reaction productsA, but this is an energetically
unfavorable reaction, and hence the dialkyltin dialkoxide is
obtained through prolonged reaction at a high temperature (e.g.
180 °C). The following dehydration reaction is carried out, and
excess alcohol is removed from the reaction liquid, whereby a

15 reaction liquid containing the dialkyltin dialkoxide is obtained.
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the trialkyltin conmpound is produced by a
di sproportionation reaction as shown in follow ng

formula (99: .RR~\ \ Sq/R1J +n RSnh,OSAR

=0 :>C R'O etc. 15 (9). A dialkyltin dial koxide
obt ai ned by a production process using the reaction

descri bed above is used, for exanple, for producing a

car bonat et hrough reaction with carbon di oxi (see,

exa Ie Pat Docunent 2: 2005/ 111 49) .
rrrab nmposed matter is

dlalklntlng alkomd prﬁa ucti on pro Ss as desegr i bed

abov ot vé
m\;}yﬁépm ly onposed matt er |s
in steps in

whi ch the dial kyltin conmpound i s heated

(e.g. the carbonate productké)jw step and a carbonate |
it

‘dialkyltin conmpound separation step). Furthernore,

k t hat h 5 th
contan ABetarb ar ANty it s KEOHLTA 4haach e Figh e

in addition

hi gh-boi | i ng-point tin co nent of, uni i abl e
tengpenaduce ea lr&ilkylttﬁaﬁof‘"r%o aF K§RaiY @lﬁiﬁﬁj‘% exhi bits

hardly any activity in the carbonate synthe5|s usi ng

decembesedi mtiode t(imtieyltinoeompayne (see, fof exam

Non-Patent Document 2: Journal of the Chemical Society of Japan

— Industrial Chemistry, 72, 7 (1968), 1543). It is not clear by what

reaction the trialkyltin compound is. produced, but if itis assumed,

for example, that the trialkyltin compound is produced through

intramolecular alky! group rearrangement, then it is presumed that

the trialky!tin compound is produced by a disproportionation
reaction as shown in following formula (9):
R
/Sn\o_..—Sn\ _ /Sn\ .
R | R R R
RO

(9).
A dialkyltin dialkoxide obtained by a production process

using the reaction described above is used, for example, for

~R' \
S , R ( *Ssn=0 )

etc.

producing a carbonate through reaction with carbon dioxide (see,

for example, Patent Document 2: WO _2005/111049). Thermally

decomposed matter is produced in the dialkylt_in dialkoxide

production process as described above, but moreover it is

3
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Non- Pat ent Docunent 3: Journal of Anerican Chem ca

Society, 10 121 (1999), 3793). In the present

i nvention, the high-boiling-point tin conmponent of

uni dentifiable structure in the thermally deconposed

matter is referred to as a "high boiling deactivated

conponent”. Herein, "high-boiling-point” or "high

boi li ng" peans, a. hailj [ g astter-is
prequgird teanin segioR1e Hd BELtaIfy dBeefos:

e above thermal l'y deconposed
matter is a deacti vated

. " t
alsepiobiticads it sfeps it WHIth, R0 Lid MimfiBaRdTR! heated

synt hesi s,
and noreover, may cause a reduction in t '
(e.qi #la carbooatamradustiones R ANG 2 %&Mgef ﬁupagf‘y@@

separated out fromthe dialkyltin compound that |
corhPBuAE! s¥paratiporstap) 20 FurhefMmare ef, 'st‘fﬂ‘%WE‘otr%née';?h
- having two tin-carbon bonds on each tin atom d
thetRRly HEbbhg egealutter rearitains deeitsiabkylén FRMAGW AP
as the "active conponent”). The presff_\mn*gI int\gentﬁ@rr;oand
haw . prevd viifli setheea@narof imidenttifeablees luckdr @,
a high{hdlfing-PY Al Tty dialkyltin al koxi de 25
e, f iBPGUABRAd y3any amnate irPanent
thaﬁﬁi&pﬁﬁ'%er@ﬁ%?gggﬁ@m@zoos- 23843%) " In this
docunent, fhere |.s_dj ; Pg@é'smrog; a gci ng
ca%b%%ﬁ%)’f‘fhﬁ%F%%J?‘@eé%%ﬁ?g%?ﬁg}n ng a har:}(n‘ll‘jlqjj
trial kyltin conmpoynd. /As a_r I ' iehVdRSiety,
Nothaéeét:sQﬂc'-i”ﬁﬁé'gt%orsJﬂH%alagﬁgrni'%ﬁ%gghghgwgﬁch AR
trialkyltin conpound has a | qw boj.lin

1241 (899N 3 KoK1 o eermssaras MURAUREARE ;RO Reint
di al kyltin al koxi de can be obt ai nedt by, renoyvi ng the
tint €6 migordn ot anpemidfiabte s AHER (N 1hE Hermely fhe
other hand, a problem has remained that. . of the{.mglég
decomposed matter is referred to as a high boiling deactiv

‘component”. Herein, “high-boiling-point” or “high boiling” means a

boiling point at normal pressure higher than 250 °C.

The above thermally decomposed matter is a deactivated
component that does not exhibit reaction activity in the carbonate
synthesis, and moreover, may cause a reduction in the reaction
yield or contaminate the product, and hence must be separated out
from the dialkyltin compound that is the active component
(hereinafter, this component having two tin-carbon bonds on each
tin atom constituting an alkyltin alkoxide is often referred to as
the “active component”).

The present inventors have previously disclosed an
invention relating to production of a high-purity dialkyltin alkoxide

(see, for example, Patent Document 3. Japanese Patent

4
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deconposed matter, a high-boiling-point tin conponent
of 10 unidentifiable structure (the above "high
boili ng deactivated conponent”) still remains m xed

in wth the active conponent. Moreover, the present
i nventors have al so disclosed an invention relating to
production of a carbonate using an alkyltin al koxi de

conpound cpnt ai_ni,ng 1 copptisieddosument sbere
ApptusgBQ.H ‘e%f‘r&p&” ggt %Wuéhﬁ?em WO 20041014840). In
.~ this docunent, there.i rd taloolxide nbt ch,
is dkﬁclcﬁédt%éf%ﬁeﬁ%ﬁlé’@ﬁiﬁ%ﬁe@ dngféf“ér?'t‘i trialkyltin

conpound conponent i S . separ ou r8kglti¢fl fidion,
con&Hinirsg tmhbéméubVé@lwgt‘?r‘&ﬂléggﬂﬁul a‘%\s% in the
reacti on system 20 However, for

! |
studiesonnese seatttiovertars Nave aﬁ%ﬁﬁ?@?%%?ﬁ Egg’ dtdr?ea
trialkyltin conpound, although a nethaod h .
triafl§A6hi bedpourthhab a how oadinEP Pl R B Sl R Blox1de

ter Is
precipitated out as solid utilizi ng_th? di J‘c&%r E\Ct?ei n
' iDheBte s¢ighiputity dialkyRIBA@KY¥! ﬁ‘% nent,
corﬁﬁéhbﬁgh%?epar ated out fromthe 25 active co

' onent.. b
Obti];ii,tl!%ﬂ}tg}r Pé‘mo%‘?n@%hb%@kprtavmmwnddhrgugeg@ﬁﬁlaqq%

_ eaction”system t here have_ be_en cases in
onihe it 0RO R AR, T BoCT 2 v
oo el AR gl
uangggg%ﬁépe ngne_ PSS «HRRUSBNing d ebretivaaedof
component”) still remains mixed in with the active component.

Moreover, the present inventors have also disclosed an
invention relating to production of a carbonate using an alkyltin
alkoxide compound containing thermally decomposed matter (see,
for example, Patent Document 4. WO 2004/014840). In this
document, there is described a method in which, of the thermally
decomposed matter, a trialkyltin compound component is separated
out by distillation, so as to be prevented from accumulating in the
reaction system.

However, for the thermally decomposed matter that is a
counterpart to the trialkyltin compound, although a method has
been described in which this thermally decomposed matter is
precipitated out as solid utilizing the difference in melting point or

solubility to the active component, and then separated out from the

active component by filtration, so as to be prevented from
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10 (1971), 3972 Non-Patent Document 2: Journal of the
Chem cal Society of Japan - Industrial Chemstry, 72,
7 (1969), 1543 Non-Patent Docunent 3: Journal of

Ameri can Chemi cal Society, 121 (1999), 3793 15

Non- Pat ent Docunent 4: Applied Catalysis A: Ceneral,
255 (2003), 93 Disclosure of Invention Problens to be

acc@rg\w?etgﬁgﬁﬂitlﬁ% Loy enbh ¥y A8 b eredisane bearecases ifave

assi duous studies into the cause of the

.yield ] i . h
which aF A N Eorup s RS PPramnaITRAeE et )™ T i

known that an active conponent
t et raal kyl di al koxydi st annoxane readily adopts a

| adder structure as sh LN followi ng formul a
(seBatérm\rDmuéﬁaﬁbl1é,uﬁ5$ﬂ§éﬂﬁ Document 4: Applied
Catalysis A General, 6 255 ézogaé 93). It has
becpages! Barcurhant 2haN® 2905/p1 bBfEm t hat

di sproportionati on under high tenperature proceeds n
Onl ot DR oument Qs apaneserftat e AR CEDe N AIe-aPen
bet ween two nol ecules formng a | adder structure as

S Hagdgblowing formula (10), and 5 as a result
No‘sggre%o the thermally deconposed nmatter (i.e. sone of

t he cARBKE kb it 4.1/ @ @004 /0 1 B1dtponent of

uni structure) fornms a conpound in which

the actiye ¢ ngl. jbhendese Ghemesalcdopiatynf3

are %‘ﬁ%ﬁ?ﬂ?wggﬁg‘!ﬁe tg'gg?her, and hence in the
above nmethod using solidification, the active 10

(1dnpd®® coval ently bonded to the deactivated

Conpl\?gﬁn?t’atlesnt Document 2: Journal of the Chemical Society of

Japan - Industrial Chemistry, 72, 7 (1969), 1543

Ndn-Patent Document 3: Journal of American Chemical

Society, 121 (1989), 3793
Non-Patent Document 4:  Applied Catalysis A: General, 255

(2003), 93

Disclosure of Invention
Problems to be Solved By the invention
The present inventors have carried out assiduous studies
into the cause of the recovery yield decreasing, and as a result
have obtained the following findings. Specifically, it is known that -
an active component tetraalkyldialkoxydistannoxane readily adopts
a ladder structure as shown in the following formula (see, for

example, Non-Patent Document 4: Applied Catalysis A: General,

6
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renoved together with the deactivated conponent so
that the recovery yield is reduced, and the bonded
deacti vated conponent is recovered together with the
active conponent, and hence still accunulates in the
system O her than separation by filtration or 15 the
| i ke, separation by distillation can also beﬂ\é.i_nsaggtd
fi ci bRid enegretivatethenseishadr
255329@%&%?% b‘gﬁ &Sjsageactivat ed conponent nor the

disregparip ARt SReh hnsiefitfol tturbgsradeadOhotamipdy the

e actlve conponent by
distillation cor di . @& two molecules
preypesty ipéﬁﬁPBTéélg‘f’”{‘ﬂngrbxdﬁ‘é @ %Egyéduced t hr ough
thermal deconposition_ of the.dialkyltin au and
formpingsaneddes SEuEbiIE 87 ANGMT4f BUEYInGTHEFRBEICD), an
the high-boiling-point tin conponen ; f
as ambdattts6mebpt the ther madloaREP TRISH sater PR ©
compound will be referred to as the "high hai 1,29
the daRnid Wagkbaitimgepeint tin CORPRNAN/GE ¥ FERMT!
ROSN-O0Sn-OR R3n-OROR + R Sri R30 R OSn-pﬁla
strtufeNformh$ 4 cBrFoEhli RnoRn R0 the R G OROMAR) N a
Moreover, the active conponent dialkyltin conpound Es
theSd@EEGY dfed %B?wﬁ‘tgﬁéﬁt bhe gecaieatly popHadftegather. an

separation nethod 5 is considered to be inportant.
R G i
conBanebt SSHER R AREL Y Fhgvaedemnmars
rer;gvgcej together with the deactivated component so that the
recovery yield is reduced, and the bonded deactivated component
is recovered tbgether with the active component, and hence still
accumulates in the system. Other than separation by filtration or
the iike, separation by distillation can also be envisaged as an
efficient separation recovery method, but neither the bonded
deactivated component nor the deactivated cpmponent shown in
formula (9) can be separated out from the active component by
distillation (accordingly, in the present specification, of the producj
produced through thermal decomposition of the dialkyltin
compound presumed to follow formula (9) and / or formuia (10), the
high-boiling-point tin component of unidentifiable structure other

than the trialkyltin compound will be referred to as the "high boiling

deactivated component’).
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separated with a high active conponent recovery vyield.

10 It is an object of the present invention to provide

a separation recovery nethod for efficiently

separating out and recovering an active conponent

froman undistillable alkyltin al koxide catal yst

conposition containing a high boiling deactivated

(Rg onen{\ and the active corm\gnent. 15 In view of th

~abgve cinrgunstances, the pgesent inventors arried R

ROout" aséi d%oggkst udies—mt oh?ﬁfa‘r—a‘?\(rygﬁ out ;i%éc;i + R"“‘\Sn/

resovehing—asndi al kyl tin al Roxi de fon artnal kyl tin

al koxyde cataly®®R conpositi on, @r@ﬁ as ap{reﬁul t

accofipl fshed the present invention upon discovering

that the above object can(f®) attained by reacting an

20 undistillable al kyltin al koxi de cat al yst

co LLd ! aLfl ' sl g ndesmipiowicd is

com%&#‘?gﬁgﬂ;énggg%’lg\%e&gggpwgﬁéﬁb\lm3{]h an g cohol and

/ or, a carbonate, ..a ' ' homethod
RO (HILL MO0 HEH P BORLY T [ Separaten

ation, so as to
~ separate out and 8 recover.a pr t, Ol QL RAt ¢
is @chréSIékﬁrP@et%Bﬁﬁm%%tan- atr*b?’%l ﬁ%?%itﬁ?‘éi %ggx’?%%éﬁg}a
is, the present invention provjdes:..[1) a for
sepapatian irggthml thal eﬂé’@é@értﬁﬁghﬁﬁ‘ EE’fIi"g/%)de@oqﬁ’@r}%%t , by

converting the active conponent into a dial Eélti n 5t d
cottiptirient drd theoattive wamponanibMhighiGARNNYt BPIRER HP!S
catal yst conposition for use in a carbonate
fr ot QLS Bn@th enbiycHistidtiom @ sadehrghedoaPPre, AR i vat ed
conmponent and the active conponent, the rretlgod
| B hgigH apsivel comporestcts ouyeryeyigldyl tin
Seé?ﬁ%&%%gﬂg‘aﬁaﬁyﬁ con‘positibon with 10 an al cohol and

[ 0r 48 C2h H)BLE of 1ReSrds Mbirightion eéagroeided ut i on

A
OR'

separation recovery method for efficiently separating out and
recovering an active component from an undistillable alkyitin
alkoxide catalyst composition containing a high boiling deactivated
component and the active component.

In view of the above circumstances, the present inventors
carried out assiduous studies into separating out and recovering a
dialkyltin alkoxide from an alkyltin alkoxide catalyst composition,
and as a result accomplished the present invention upon
discovering that the above object can be attained by reacting an
undistillable alkyitin alkoxide catalyst composition containing aﬂ high
boiting deaétivated component and an active component with an
alcohol and / or a carbonate, and then subjecting the reaction

liquid thus obtained to distillation, so as to separate out and
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containing a product originating fromthe active
conponent; and (2) subjecting the reaction solution
obtained in step (1) to distillation, so as to
separate out and recover the dialkyltin dialkoxide
fromthe product originating fromthe active
conponent, 15 [2] the separation recovery nethod

' di to it - ' : i t

recqTas aERpHRLAN SRS [ R A g R each
ti t tituti | kyl tin. i i elsh

cialkyin dialbaxriRov AnAtrs: b8 BPSE Ay CT o f R PRFS0r

2], wh in the high boili deact | - t

(1] Babthdbiof agpARHNG 20 ANGHETCAYAIN 950! &Aooy mal

at "nor mal
pressure, [4] the separation recovery method aceor.di ng
conifom@t, ane cohviertng thiel ptive] @M PRIREN; *Htt? r?edé?ﬁ@m n
al koxi de catal yst conposition is not capable of being
diakenddat fe nnardlatitilkabenallnd tintkonidm as6aly g
deactivated conponent and the active conponent at not

conﬂ%&?itf&?‘fifbr 25¢ 250, Gatbonategropiuet i, ewhéch spntaigs a

parati on recovery nethod according to any one of

hig{\éqecﬁng[ %%{:gyéﬁd QHhsHEhent Badeié wetiveponegmnent, ghe

oxydi st annoxane., [6] the separation

melfeRd SN SITH KR EEPioxane. 8 an al Kyl tin compound
rRil_o %ﬁ?ﬁﬁ%ﬁﬂp%ytr{é_'ag%i%gafk%%é %dthlyst céthposHfon with
an alcohol and / or a carbonate, so as to obtain a reaction solution
containing a product originating from the active component; and
(2) subjecting the reaction solution obtained in step (1) to
distillation, so as to separate out and recover the dialkyltin
dialkoxide from the product originating from the active component,
[2] the separation recovery method according to item [1], wherein
the active component is a component having two tin-carbon bonds
on each tin atom constituting an alky!tin alkoxide,
[3] the separation recovery method according to item [1] or [2],
wherein the high boiling deactivated component has a boiling point
higher than 250 °C at normal pressure,
[4] the separation recovery method according to any one of items
[1] to [3], wherein the alkyltin alkoxide catalyst composition is not
capable of being separated by distillation into the high boiling

deactivated component and the active component at not more than

250 °C at normal pressure,



10

15

20

25

10 (1), wherein Rl represents a straight chain or
branched al kyl group having from1 to 12 carbon
atons, a cycloal kyl group having from5 to 12 carbon
atons, a straight chain or branched al kenyl group 15
having from2 to 12 carbon atons, an unsubstituted or
substituted aryl group having from®6 to 19 carbon
L OB ara Vi ' 28n e agfbiedms
151 B R At BT W e p e L R e Ry
consjsting of  straight ' nched al kyl s havi ng
[1] ¢ E?}ﬁswb@?ﬁw the kﬁfﬁﬂ’a% 8%€ﬁgé§/g %al kyl s having from
5to 14 20 carbon atons, or an unsubstituted or
tetraglkyidiatkexyaiglanmi i@ ®aving from6 to 20 carbon
atons contai ning an al kyl selected fromthe ou .
[6] cdhsi separgtodn secavgny R od #cardhesda 'é?'l'@y%= H@“v?rr?d”
froml to 14 carbon atons and cycl oal kyl s having from
the5tdtead ik yidiEbionxy distasnoaane2’s aadcHkyttinRzoampoRad
represents a straight chain or branched 10 aliphatic
ref#eQuRt&@ Uy bliswnd foemliPa ¢ajbon atons, an alicyclic
al i phatic ‘group having from5 to 12 carbon atons, an
unsubstituted or substitgyted agyl group having from6
to 19 carbon atons, or arala%yl group having from?7
to 20 carbon atons contpining ap alkyl 5 selected from

the group consi st Rﬂg—eSrs—t—r@'r—g-anthR% or branched

al kyl's having from1 to|14 carbgn atonms and

cycl oal kyl s having fr 5 to lgysarbon atons, [7] the
separation recovery nethod according to any one of
itens [1] to [6], wherein the high boiling

deacti vated conponent is an (1)

wherein R' represents a straight chain or branched alkyl group
having from 1 to 12 carbon_aioms, a cycloalkyl group having from 5
to 12 carbon atoms, a straight chain or branched alkeny! group
having from 2 to 12 carbon atoms, an unsubstituted or substituted
aryl group having from 6 to 19 carbon atoms, an aralkyl group
having from 7 to 20 carbon atoms containing an alky! selected from
the group consisting of straight chain or branched alkyls having
from 1 to 14 carbon atoms and cycloalkyls having from 5 to 14
carbon atoms, or an unsubstituted or substituted ary! group having
from 6 to 20 carbon atoms containing an alkyl selected from the

group consisting of straight chain or branched alkyls having from 1

" to 14 carbon atoms and cycicalkyls having from 5 to 14 carbon

atoms; and

each of R? and R® represents a straight chain or branched

10
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10 al kyltin conpound containing tin atons that in
19Sn- NMR anal ysis exhibit chem cal shifts in a range
of from-220 to -610 ppm based on tetranethyltin, [8]
t he separation recovery nethod according to item[1],
wherein the alcohol is represented by follow ng
formula (2): 15 R4-OH (2) wherein R4 represents a
aliphalf htlﬁ@\@%&fr%aﬁ‘%eﬂz%drbw BfogEowm aliaythg .

bon atons, an alicyclic aliphatic

3“98 g‘&ﬁ%féq‘?%h'é"ﬂp%éﬂg%%qput e(?%% ar ?F‘%% giflunsubstituted

group having from
6 to 19 carbon atons, N2 BEAM
or svhsdltgbe@aﬁrﬂb@rﬁﬂﬁnﬁa%‘&gt r?ahg a?é%§2m€$¢ rom.
the group consi sting_ of stral ht chain o h
aratdyk\dre umaianing fram 4 te 0201@368%0% %%r@rﬁ%m% & alky
cycl oal kyl s having from5 to 14 carbon at mar
selé b 5 fiean ahieogr 16T coasystirg HfdsatdtaPhig n 8 @HF["%%]
wherein 11 the carbonate is represented bﬁyfol | ow ng

alk;le%rﬁ@bﬁwd Bsm Rt60 4 CafboRadoms arsl wielaalkysaBavHIS R5
R6 represents a straight chain or branched

fmﬂé‘,%aﬂ%é}b@hpahﬁﬁbng from1l to 12 carbon atons, an

I cyc al i phatic group having from5 to 12 carbon

att?\ Sesgré‘ﬂéH%tdotvlétrﬁqnethod according to any one of items

[1] to [6], whereln the hlgh bomng deactivated component is an

'alkyltm compound contalmng tin atoms that in 119Sn NMR ana!ysis

~exhibit chemlcal shlfts ina range of from -220 to -610 ppm based

on tetramethyltin,
[8] the separation recovery meth.od according to item [1], wherein
the alcohol is represented by following formula (2):

R*—OH

(2)

wherein R* represents a straight chain or branched aliphatic group
having from 1 to 12 carbon atoms, an alicyclic aliphatic group
having from 5 to 12 carbon atoms, an unsubstituted or substituted
aryl group having from 6 to 19 carbon atoms, or an aralkyl group
having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyis having
from 1 to 14 carbon atoms and cycloalkyls having from 5 to 14
carbon atoms,

[9] the separation recovery method according to item [1], wherein
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or substituted aryl group having from6 to 19 carbon
atons, or an lo aral kyl group having from7 to 20
carbon atons containing an alkyl selected fromthe
group consisting of straight chain or branched alkyls
having from| to 14 carbon atons and cycl oal kyl s
having from5 to 14 carbon atons, [18](££e separati on
recovery nethod_a [ ifefoqmala wherein the
the o@khbh?ﬂ@ﬂﬁr&Pﬁ?ﬁ%ﬁﬁgggygﬂygﬁfégﬁnted by follow ng
formula (4): OR7/ Rl- In-OR$ R 20 (4) wherein R
represents a straightp@%gin or branched al kyl group
having from1l to 12 carbon atons, a cycloal kyl group
having from5 to 12 carb;e(hrcﬂa, a straight chain or
branched al kenyl group_g ing from2 to 12 carbon
atoms, an unsubstitut &8 substituted 25 aryl group
having from6 to 19 carbon atonms, an aral kyl group 12
having from 7 to 20 carbon (& ons containing an al kyl
sel ected from the group consisting of strai tad
or . bra %hgfl & kiHRhawpnegseritsom Sir?'@?'ﬁzpsr‘t%‘?b%ﬁbg%gﬁs
Wheﬁﬁﬁ‘éﬁ% oal kyl s having from5 to 14 carbon
an unsubstit

. - togeodh ALGT s
aliphgdia EF%PJ@L{Eﬁg Dk 4 | pusartboar LOBEe & ﬁ 95

bon at ons contai ni ng an %ﬂ@%s‘?ﬁh?gd
fromthe roup c | %t Ot aigraiagbmsc ‘
anpma'm;éauaﬂk%‘f'f‘ghﬁ% 3 W‘z

ving from1l to 14 carbon atons and
cycl oal kyl' s havin

a¥ bancaemandr an
" or substituted aryl grouﬂ) Lavmg%ﬁé’mlé 16y demrbanc

'afa1kyl group having from 7 to 20 carbon a'toms';éontaining an a;ky!
sélected fro'm the group consisting of straight chain or brancbe
alkyls having from 1 to 14 carbon a’.toms and cycloalkyls having
from 5 to 14 carbon aioms,
[10] the separation recovery method according to item [.1],
wherein the dialky!tin dialkoxide is represented by following
formula (4):

OR!

R'—Sn—OR®

R1

(4)
wherein R' represents a straight chain or pranched alkyl group
having from 1 to 12 carbon atoms, & cycloalkyl group having from 5
to 12 carbon atoms, & straight chain or branched alkenyl gro.up
having from 2 10 12 carbon atoms, an unsubstituted or substituted

ou
aryl group having from 6 to 19 carbon atoms, an aralky! group

12
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each of R7 and R8 represents a straight chain or
branched 1o aliphatic group having froml to 12
carbon atons, an alicyclic aliphatic group having
from5 to 12 carbon atons, an unsubstituted or

substituted aryl group having from®6 to 19 carbon
atons, or an aral kyl group having from7 to 20 carbon

r
at oms cant ainj ng_an ; @aled from
having BT heodb SaFaP g s TR S LS E
having from1 to_ 14 cafbon atons I i
the IgIOURGCORSIGHNSD Si‘@'@b?%ﬁ'at%&%@gfgﬁwg th\%lnagnd
R8 corresponds to ran al koxy, grou f the t4
fromohporiehtariRaniatome aéldcéhslo%lgvphga&”%rqarﬁ 348 14
carbonate, wherein at |east one of R7 and

' R8 ,
carBeRr gamesdsr o RAsuBStituterk or mubystitptesarys §LPHP; Raving

recovery nethod according to item LlL wherein the
fro®| &xbia 0 calkexi stercatadntsiniogrposalkybaetestes trom the
ialkyltin oxide represented by follow ng Lor_rrulg 1
s0ASisti $4ignt Rhdin dibrénoned eilky R hegiie s
9r°§2??§|§‘§%®g§%fn olrgqbranched al kyl group having from
tQ C Galkyss PRiViNg foooud tobav4 rgarbooim 5
to %% %%ggr%%c’gwgt%{rr{@glstrai ght ch%i n or branched
al k_enél group having from2 to 12 carbon atons, an
atoymguBafi tuted or substituted aryl group having from 6
to- 19 carbon, ato an aral kyl g | bRrbrhqemed
Lo st i BonehdoRs ERrEaERSg oy frdfy

ected from
aliphatic group having from 1 to 12 carbon atoms, an alicyclic

- aliphatic group having from 5 to 12 carbon atoms, an unsubstituted

or substituted aryl group having from & to 19'carbon atoms, or an
aralkyl group having from 7 to 20 carboh atoms containing an alkyl
selected from the group consisting of straight chain or branched
alkyls having from 1 to 14 carbon atoms and cycioalkyls having
from 5 to 14 carbon atoms; and

each of R7 and R® corresponds to an alkoxy group of the
active component, R* in the alcohol, or RS or R® in the carbonate,
wherein at least one of R7 and R® corresponds to R* R® or RS,
[11] the separation recovery method according to item [1], wherein
the alkyltin alkoxide catalyst composition contains a dialkyltin oxide

represented by following formula (5):
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t he group consisting of straight chain or branched
alkyls having from1 to 14 carbon atons and
cycl oal kyl s having fromb5 to 14 'carbon atons, or an
unsubstituted substituted aryl group having from®6 to
20 carbon atons containing an al kyl selected fromthe
15 group consisting of straight chain or branched

al kyl s having from1 0. I:-Iifr carbgn atons and

cycl oal kyl s having from 5% o 14 carbon atons, [12]

t he separation recover mzéthod tolitem[6], wherein
[ 13]

each al kyl group of n—0O

t et raal kyl di al koxydi st anngdxane i s| an n-butyl
20 an n-octyl group, :
net hod according to item # wherein the alcohol is
an al cohol selected from al Bh

atic al kyl al cohols
having from4 to 8 carbon atons AN
wherenpRer e pretsiesd s & 66721 R Cﬁé‘ﬁ‘tdér#%é%?ﬁ%gﬁgfﬁ@ ZUBIQt he

carbonate is a carbonate in which at .| east :
havitg! FRfmi B to 12 wrbone@tqm&nﬁacmfdﬁéﬂfﬂ AR R%S’HS sf%_m >
having from4 to .8 car bonl at ons, [151_! %\ge S?%?B@hl on
to TEEALEHY diBhodaancaightianaio ot ranghed qlireny; e
falkyltin oxide is a dialkyltin oxide selecte ft{togw
nadiha TEQHL Yot 18 cdivBH domed ah uneubsiitutach op AR )

eparat’i on recovery ‘method according to item11],

group or
F%he separ@tion recovery

. erei i.n_s 1 ' i et ms,-oﬂllalarﬂijmj@r%fp
aryﬁ%pgug%qxwg fr?gi!]g lo 1@ Eatbeén elto

and / or the carbonate to the

naoaioeny (E2b,Shrid o8 peRERing et ol sclacied o
the?\gg;l:gg:ﬁ:io%nsi;ﬁgavgfr %’tr%‘i“éﬁ‘t"ghaﬁ%%r&%md hfwiE Having
from 1 to 14 carbon atoms and cycloalky!s having from 5 to 14
clarbon atoms, or an unsubstituted substituted ary| group having
from 6 to 20 carbon atoms containing an alkyl selected from the
group consisting of straight chain or branched alkyls having from 1
to 14 carbon atoms and cycloalkyls having from 5 to 14 carbon
atoms,

[12] the separation recovery method to item [6], wherein each alkyl
group of the tetraalkyldialkoxydistannoxane.is an n-butyl group or
an n-octyl group,

[13] the separation recovery method according to item [8], wherein
the alcohol is an alcohol selected from aliphatic aiky! alcohols
having from 4 to 8 carbon atoms,

[14] the separation recovery method according to item [2], wherein

the carbonate is a carbonate in which at least one of R” and R¥ i
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in step (1), a reaction tenperature is in a range of
from60 to 180 C, [18] the separation recovery nethod
according to item[1), wherein the reaction of step
(1) is carried out in a reactor of a type selected 15
fromthe group consisting of a stirring tank reactor,
a nulti-stage stirring tank reactor, a packed col um,

sel%ﬁpbﬁm{ql S abgﬁ%t %H{yrﬂll up! b&blr?d ﬁQﬁnd4 $6id tatbon

age distillation colum,
a reactor having a support therein, and a forced.

ato®srcul ation reactor, 20 [19] the separation recovery
nmet hod according to i tem

er ( ;

[15] tree separatipon &R0 \#¥t mleltEP}ﬂo?F? CﬁQPrﬁ eeBtEm T, %')éhere‘”

distillation apparatus of a pe selected from :
the @ialky!tinnskigei isga difalley ol epxld}g/z 5@|Eeq§pgt o, A %Eu?yl tin

colum, a continuous nulti-stage distillation colum,
oxn@em@@-rﬁ@bmtmzmdde thin filmevaporator, 25 [20] a

process for producing a carbonate using a di a[llmgyl %I n N

585 &tye h athio candcortiogete tens [l wherei

[16]11@1%% aclct:%?]dl ng toygny one of itens 1 to 19.

k4t R rl GV el Ot thefatanrtingndd or
n Sttﬁﬁag esen ?HJE%?%){;&F}%%ﬁ]dl a[ | kyl'tin dial koxi de which

thegarbg @@ae”ﬁ‘iﬂﬁﬁ%ﬁe iR b i

- | k d t hi ah
acthen PORPARREL 1338 a1 SORp BT adS 200 et ve  ©

an active
1TESﬂESQBLrat%‘nﬂggﬁBQErihﬁ%ﬁﬁ eI it TtuMete
in step (1), a reaction temperature is in a range of from 60 to
180 °C, |
[18] the separation recovery method according to item [1], wherein
the reaction of step (1) is carried out in a reactor of a type selected
from the group consisting of a stirring tank reactor, a multi-stage
stirring tank reactor, a packed column, a distillation column, a
multi-stage distillation column, a continuous multi-stage distillation
column, a reactor having a support therein, and a forced circulation
reactor,

[19] the separation recovery method according to item [1], wherein

in step (2), the separation by distillation is carried ouj ina

distitlation apparatus of a type selected from the group consisting .

of a multi-stage distiiiation column, a continuous multi-stage
distillation column, a packed column, and a thin film evaporator,

[20] a‘ process for producing a carbonate using a dialkyltin

15
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FIG 1 illustrates a conceptual diagram show ng a
met hod for separating out and recovering a dialkyltin
di al koxide in the 15 present invention; FIG 2
illustrates - a conceptual diagram showi ng a continuous
carbonat e production apparatus using an alkyltin
al koxi de catal yst conposition in the present
il avention; B i bLHYEFad afsiAgarRcaEthald di agram
dmlkpxgﬂe é)?%’t%%gg%fma@a@%r%g Jn reactor used in the
present invention..Descruiptikgn of Reference Nunerals
accopding b anyi QF?Icfr}a'ttgﬁ}? gotl%upr%;' 102, 201: col um
reactor; 103, 106 thin filmevaporator; 104:
aut ocl ave; 105: carbon dioxide renoval 25 tank; 111,
112, 117: reboiler; 121, 123, 126, 127: condenser;
211 Advi tageeuspbffeicss itheelaeRtioB21: upper portion
of reactor; 1, 9, 21, 22: supply lipe; . 4. e
8, Mtcckdingo the, pmamtanwtmm,n%;d'g!kviﬁr‘ gigikoxide
recovery line; 16: withdrawal line; 17. feed li nef' 24:
whig\VstQithééMI compenent carcbeceffidienty srEv@teRudt AEF
rrying Qut the Invention An enbodi nent of Itshgt? ‘
tecbRY O iURTi ¥l | b biewlgltindabianii Beccatal et ai | .
rec@kgﬁglﬁrgw’ng enbodi ment is nmerely illustrative for

expl_ai. nj DEE | PYBIHG Beactivatedexempohent and
ComﬁgéﬁtﬂEQn%nrg?ﬂH@Pn%qﬂgpeﬁggd % 0 k?g limted to only

t hi.'s enbodi nen t IS tinoentibe & Ry
an jagieth PBH“F?%”%'%% adf@’ir{aet‘?{;% ?ﬁ%lﬁ}%s\%g?ilgusnr:odi fications

are possible. In the present invention, an
useivliipdustepl¥ al kyl tin al koxi de

Breif Description of Drawings

FlG.‘1 illustrates a conceptual diagram showing a method

for separating out and recovering a dialkyltin dialkoxide in the

present invention;

FIG. 2 illustrates a conceptual diagram showing a
continuous carbonate production apparatus using an alkyltin
alkoxide catalyst' composition in the present invention; and

FIG. 3 illustrates a conceptual diagram of an example of a

column reactor used in the present invention.

Description of Reference Numerals-
101, 107: distillation column; 102, 201: column reactor; 103, 106
thin film evapocrator; 104: autoclave; 105: carbon dioxide removal

tank: 111, 112, 117: reboiler; 121, 123, 126, 127 condenser; 211:

16
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catal yst conposition containing a high boiling

deacti vated 15 conponent and an active conponent is
reacted with an al cohol and / or a carbonate, and the
reaction liquid thus obtained is subjected to
distillation, so as to separate out and recover a

dial kyltin dial koxide froma product originating from

he acti . i dacor; dn 9, 21, 22:
okl B G RG22 pgergprten serdacior,

al ys O conposition used in a

onat dyct.j ' I h
supRRIITG, 21 br o g Trr 1) dEEohgolba' et el "Chat !

does not exhibit activity j.n_the, nal 2oRr QWCH b dih
23: TiesovEdk tlinf h@bWéﬁ?éﬁ% ‘ '[”HE‘ Fﬁeﬁﬁépqﬁi‘&;bﬁﬁoi?u on s
not clear, but the thermal deconposition is presuned

compooeotirechvetghing.25 di sproportionation reaction as
shown in following formula (9): 17 OR R R R QAR ~
R\ RRSeO R-sn_ OSI~-RR¥#%sri\R "0 (9). 5 As shown
in the above fornula, upon an active conmponent having
Be&‘%‘@nddé‘f@ﬁdﬁ?ﬁyi@@%tdlheememtii@n at om under goi ng
thermal deconposition, the active conponent cganges
i nt . deEQiROp Fsls et Irave rittomt avifli MWabe
tri gﬁ"ﬁﬁ?ﬁh!ﬁo%o?gd ang a high-boiling-point tin

de PR el B L S Bl {1 compound
illu(s?fa%vgfor explaining the present invention, the present
invention not being inténded to be limited to oniy this embodiment.
So long as the gist of the present invention is not deviated from,
various modifications are possible. |

In thé present invention, an undistiliable alkyltin alkoxide
catalyst composition containing a high boiling deactivated
component and an active component is reacted with an alcohol a_nd
/ or a carbonate, and the reaction liquid thus obtained is subjected
to distillation, so as to separate out and recover a dialkyltin
dialkoxide from a product originating from the active component.

As described earlier, an alkyltin alkoxide catalyst
composition used in a carbonate production is thermally
decomposed through heating, forming thermally decomposed
matter that does not exhibit activity in the carbonate production.
The reaction mechanism of the thermal decomposition is not clear,
but the thermal decomposition is presumed to occur through a

disproportionation reaction as shown in following formula (9):

17
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trialkyltin al koxide) has a relatively | ow boiling
poi nt anong the conponents in the alkyltin al koxi de
catal yst conposition, and can thus be separated out
fromthe active conponent by distillation. On the

ot her hand, of the thermally deconposed matter, the 15
hi gh-boi | i ng-poi nt tin conponent of unidentifiable
structurg can be precipitated out as s idutiJizing
t he Qlﬁferenca in nmelting poi AtRor Q Llit é}o t he
acti vescoupefient, and=t hen separ at ed put (&t
partRal ly or! dbnpletely) f Rom Rhe active conpqggnt by
filtratio®~%ut it has been found that the active
conmponent recovery yield may be 20 | ow. The present
inventors carried out assiduous studies, and as a

result conjectured that, P#cause the active conponent
t et raal kyl di al koxydi st annoxane forns a di ner

st yed Yhewriid theagbbye feropls, apbaddsractivecompongnt
shown in followng fornmula (10), the thernal

ha%ﬁ?%@?%'c%‘?bbﬁ%‘&ﬁés'dh Bachofhyatome wprdergaiagythermal

ormula- (9) but also a conpound in whi ch

é@%&%&g@éﬁ ﬁ]ﬁ%@% Hp GREnPRhE fed ot thermedily

ar e covalently bonded together as
cof R AR £ BRR BRI |
higshrlb(ojiiisngqgointwti% ggm%osnén{ oPuméﬂenﬁfl\a%IQ%tﬁ%t'are. Of the
thennaHydecomposedlnauenthetnamynntcompound(ag.a
trialkyltin alkoxide) has a relatively low boiling point among the
components in the alkyltin alkoxide catalyst composition, and can
thus be separated out from the active component by distillatio'n.
On the other hand, of the thermally decomposed matter, the
high-boiling-point tin component of unidentifiable structure can be
precipitated'out as solid utilizing the difference in melting point or
solubility to the active compenent, and then separated out (either
partially or completely) from the active component by filtration, but
it has been found that the active component recovery yield may be
low. The present inventors carried out assiduous studies, and as
a result conjectured that, because the active component
tetraalkyldialkoxydistannoxane forms a dimer structure, and readily
adopts a ladder structure as shown in foliowing formula (10), the
thermal decomposition results in not only the previously assumed

formula (9) but also a compound in which the active component

18
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(10). 5 As aresult, it is thought that in the above
nmet hod using solidification, it is probably the case
that the active conponent bonded to part of the
thermal |y deconposed natter

is renoved together with
the thermally deconposed nmatter, and hence the

recovery rate is reduced, and conversely thernmally
deconposed 10 natter is rec

vered. t pgethonlenty handed
nd dirt lofaneotmemeally d@rﬁ?@fﬁﬁﬁéég ﬁﬁg%sre%%?ati on cannot be
a carried out effici entlzf. gswgségﬁarati on method ot her
han_{ ichigudh iedollonengdrr “separation by
toget&‘ie&?g{ Islgti on,l but under a degree of vacuum (e.g. ag
RPressuke ®f not |ess t han"®. 1 kPa) and a {enperat uke_r
. b;/_gqjtjgﬁr_eoh-han 250 G 15Rwhieh-ds ® tenpgrature Rarde -
RO™edsy to jusejindustrially, if has kgt bewnh possible tge
BALFEnetd Pl ation fromthe alkylti® dl Kexide the
hi gh/b\ai i gg dedtt i vat ed catal y&° conposition -
confiai ni ng conponent and tgg? ?Ctive conmponent. This is
.presuned to be because th Ri gh boiling deactivated -
conponent has a boiling point 20 _highefdthad @&tieC
(at AQQEF qglrw‘m esutughin %%H?Fe.a%"g’%

many
t etraal kyl di al koxydi st annoxanes (

el Afipbrent
: soli%%@%ﬁ% At & isa*;mﬁ?o athigvitrey casboﬁhﬁtﬁbep%?ﬁ?gec pbvien

hi gher than
pressure), and furt nor.e

h ' ke
case, that . the C{H%@W}dﬂme@ﬁgsm@g{%alrstreol?ev%g
bondad t'“i’ié?%lcfy econposed matter as conj eché{‘ erg qu\ée,
because tﬂegtﬁoi Heﬂg, Rechmpbsetiendtifded” TS
togedher éN‘F'?/t BJR&S n 250 C (at nornal pressureF) d
nor eover due to th glqué&g,erg@qrpahetﬂnﬁglyo@@ce'ﬁ‘ &ﬁ@dw
redd\&r&cttateésc"cﬁ‘f%bcr?ecﬁt i'S 1npossi bl e.
her with the active component, and hence
matter is recovered together

at nor

the separation cannot be carried out efficiently. As a -separatlon
method other than filtration, one can envisage separation by
distillation, but under a degree of vacuum (e.g. @ pressure oof not
less than 0.1 kPa) and é temperature of not more than.250 C
which is a temperature range easy to use indL{strially, it has ‘not
pbeen possible to carry out separation from the alkyitin. alkoxide
catalyst composition containing the high boiling deactivated b
component and the active component. This is presumed tio e -
because the high boiling deactivated component has 2 boiling P
“higher than 250 °C (at normal pressure), and moreover mani N
.tetraa!kyldia|koxydistannoxanes (i.e. some active componen S) d
having a boiling point higher than 250 °C (at normal pressure), an

u m n th i n n to part of
furthermore in the case that the active compone t bonds P
r )
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5 Separation by distillation has thus been inpossible
under tenperature and reduced pressure conditions
that are easy to use industrially. The present
inventors thus carried out further assiduous studies,
and as a result acconplished the present invention
upon 1o discovering that if the undistillable
al kyl tin al koxi de cat al yst _conposi.bi | h&Galibe
the thgrmBdyI dﬁ@owﬂea}%%e%éﬁpg%@nﬁt&%ﬁ%ﬁ YR, poca
conmponent as described above is rea

the &aibihgl paind of the Bopgesomatter gsoggg%%%ﬁi%migﬁﬁ?ghan

reaction liquid containing a product originating.from
250t fE (@ttiorenaoppeseune), ang MBDFteIQé’Brre‘ilé?i?% © %l"gﬂ?é
subjected to distillation, then, surprisingl

ecovéred fromthe product originating fromthe '

v _a
sepdrating L0 o‘f’io’ﬁIVthedaﬁckiaa,_dmrngppgnéﬂ§dn}_ggs%%be.
. Se%rlé'ﬂ’@n-‘b' NRRRERt o hals irfus bleen prpeeatb eriR#eors have

scovered a nethod for separating out and

recovering
the

. tenﬁbe,iaagtr%‘r%g]cg??ﬁﬁggp;p@%su?@ Shabitdris thati atk®asdeld HEM

al kyltin- al koxi de cat al yst

. €O Oﬁi tion containing the high boiling deactivated
md@@%@ ént and the active conponent, and as a result

have succeeded .in epabljn -agt Sronepreridudasbe
separhe aresant éﬂﬂep&'év{g}"gsdagﬁllegi éé%ﬁ V. F?rﬁgt , lflheS

e ot e 5 PR B Pt o on o

e present
di%}%qhgﬁ tienuaseen Dot ek tinakgiids KA
co Z';lﬁl;;%xllﬁgﬁ tf:;gltajﬁ?e(nagnpﬂl): ’mgaﬁu?@nﬁfnlglgea&ﬁﬁ%‘@ T]ctoerg P%¥1ent and

chem cal fornula (5): .
the active component as described above is reacted with an
alcohol and / or a carbonatel, so as to obtain a reaction liquid
cohtaining a product originating from the active component, and
the reaction liguid is subjected to distillation, then, surprisingly, a
dialkyltin dialkoxide can be separated out and recovered from the
product originating from the active component. That is, the
present inventors have discovered a method for separating out and
recovering the active component as the gialkyltin dialkoxide from
the undistillable alkyltin alkoxide catalyst composition containing
the high boiling deactivated component and the active component,
and as a result have succeeded in enabling the active component
to be separated out and recovered efficiently.

First, the compounds used in the present invention will be

described. The active component used in the present invention is
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50R RLRL_-Sn-O In-Rt R R3 M (wherein 10 R1
represents a straight chain or branched al kyl group
having from1 to 12 carbon atoms, a cycl oal kyl group
having from5 to 12 carbon atonms, a straight chain or
branched al kenyl group having from2 to 12 carbon
atons, an unsubstituted or substituted aryl group
having from 6 to 19 carbon. W 0N arR!thylatgrpup 15
a camppPngnt M‘ﬁ'ﬁgttwozg‘ncﬁﬁﬁ%ﬁn }tooms 8g‘n?a| ning an al kyl
sel ected from the roup consi stin i n
constititingamned! ey Kin 2| QO%Xf'ﬁB?%ﬂs%:g?JbrgE at ors

and cycl oal kyl s havin from 5to car.ho, r
repBsensubisbiyt chethioalstmenid atléd  of P"b'c(ﬂﬁ r21‘{.'/|Bng (4,

from6 to 20 carbon atons containi ng an al kyl sel ected

or %ﬁ@?ﬂth‘%@ 74} rgubai 59onsi sting of straight chai-n or

cycl oal kyl s having from®R% 14 ®arbon atonms: and
each of R2 and R3 repres nts a stlrai ght chain or ,
branched aliphatig -ha@-ﬂgsm-enﬁ to 12 carbon .
atons, an alicycli c 25 aI i phat i cglféoup having from5

ranched al kyl s havi ng froryl %314 carbon atons and

to 12 carbon atoms, an uggubstit g8 21 or
substituted aryl group having fr 6 to 19 carbon

atons, or an aral kyl group $?V|ng from7 to 20 carbon
atons contai ni ng an al kyl § ected fromthe group
consi sting of straight chain or branched alkyls

(wimanging from 1l to 14 carbon atonms and cycl oal kyl s
haV|n9

R' represents a straight chain or branched alkyl group
having from 1 to 12 carbon atoms, a cyclo_alky! group having from 5
to 12 carbon atoms, a straight chain or branched alkenyl group
having from 2 to 12 carben ato.ms, an unsubstituted or substituted
aryl group having from 6 to 19 carbon atoms, an aralky! group
'having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyls having
from 1 to 14 carbon atoms and cycloalkyls having from 5 to 14
carbon atoms, or an unsubstituted or substituted aryl group having
from 6 to 20 carbon atoms containing an alkyl selected from the
group consisting of straight chain or branched alkyls having from 1
to 14 carbon atoms and cycloalkyls having from 5 to 14 carbon
atoms; and

each of R? and R® represents a straight chain of branched
aliphatic group having from 1 to 12 carbon atoms, an alicyclic

aliphatic group having from 5 to 12 carbon atoms, an unsubstituted
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5 from5 to 14 carbon atons; preferably, each of R2
and R3 is a straight chain or branched saturated
al i phatic group having froml to 12 carbon atons,
nore preferably a straight chain or branched alkyl
group having from1l to 12 carbon atons.) Exanpl es of

the tetraal kyl di al koxydi stannoxane represented to by
i ncl ud

f or nul 1 .
o or sgbritimﬁut%r{ g%ylag‘%qmﬁalw%gér%m 6 to 19 carbon atoms, or an

ut oxy- di st annoxane

(i somers), kvl
aralkyngaplgptrﬁ\fla,geirﬁw 71to328| ?)%rrﬁcw g)t(n))/ | g?%anlg)l(r;gn:n alky
(i somers),
selebteéd¥rant the gf@umpoqsgjmgqg;(ﬁt{ﬁlgha c&aéﬂn%rx%aenched
(i soners),

- alkyls ha&uﬁgtﬁbrrabutcyn41¢ahﬂrp|a¢)gm§yaaps%ﬁ.mgm§ having

(isomers), 15

fron} .53 1% EarbeR UM, 6F&febabw(ye@i¢f$toérﬂo?é‘ﬁe

i somers)
strag(glllt %h% l)ﬂedrrB‘iFH}%Wéd lsadufhtedt akphdtist armox Asying from 1

to 122: ggﬁ}gpgtaett RENRWe reredbBRNbYSI@algl shaimor aranched

alk%l, ém g;ae\}lﬁap# Wb $29id1ed axym@l 5t annoxane

want 3>(a3rgtget : akltﬁgotrét;ég R PPUING by disBah Bk AvYretiresanted

1,1, 3, 3- tetrakls(trlfluorobutyl) 1, 3-di pentyl oxy-di sta
by foomale (1) ivomstss), 1,1 , 3,

3-tetrakis(trifluorobutyl)-1,3-di hex

' xy-di stannoxane
1,1 Bstetramethyl-1,3- dlbutoxy -distannoxane 8s¥mér§ ,

1,1, 3, 3- tetrakls(pent afl uorobutyl)-1, 3-di but ox¥-fli st an
1,1N8X3N8trathe i HONES- _g)jpertylaxy-distannoxane (isomers

3-tetraki s(pentafluorobutyl)-1, 3-di pentyl oxy-di st annox
1 syt s
1,&%?53&‘45&%@33 dipropoxy-distannoxane (isomers),
1,1,3,3-tetrabutyl-1 ,3-dibutoxy-distannoxane (isomers),
1,1 ,3,3—tetraphenyl-1 ,3-dibutoxy-distannoxane (isomers),
1.1,3,3-tetraphenyli-1 3-dipentyloxy-distannoxane (isomers),
1,1,3,3-tetraphenyl-1 .3-dihexyloxy-distannoxanée (isomers),
1.1 ,3,3-tetrakis(trifluorobutyl)-'_l 3-dibutoxy-distannoxane (isomers),
1.1 .3, 3-tetrakis(trifluorobutyl)-1 3-dipentyloxy-distannoxane
(isomers),
1,1 ,3,3—tetrakis(triﬂuorobutyl)-1 3-dihexyloxy-distannoxane
(isomers}),

1,1 ,3,3-tetrakis(pentafluorobuty!)-1 ,3-dibutoxy-distannoxane

(isomers),
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1.1 exenmkis(sentafyygrammdyl)-1,3-

5
1,1, 3, 3-tetraki s(hentafl uorobutyl)-1, 3-di but oxy-di st an
noxane (i somners), '

1,1, 3,3-tetraki s(heptafl uorobutyl)-1, 3-di pentyl oxy-di s
tannoxane (isoners), 1,

1, 3, 3-tetraki s(heptafl uorobutyl)-1, 3-di hexyl oxy-di st an
noxane i 0 (iSOners , . -di xane
1,1 .313éﬁﬁfﬁﬁ'§(9@?}‘zﬂgﬁ{%)93?6%¥9h ’-ﬁl'd,'%?%ﬁyga%( xd)}§¥j?r;?%nnoxane

(isonmers), 1,1, 3, 3-tetrakis(nonafl uorobutyl)-1
(isomatispent yl oxy- di st annoxane (isoners), 15°

1,1, 3,3-tetraki s(nonaf | uor ObUtoklltl'\é;(%l’o%(_yqiciPs )é%h%)%'n(g sta

1,1,3,3-tetraoctyl-I, 3-di but oxy-di st annoxane

B | --(-Is_chi]é',@’yers). . Preferabl e exanpl es i nclude .

tetraal kyl di al koxydi st annoxanes i.n which RL is an
113 "Syﬂetﬁéﬂ‘él‘?heb@#ﬂ@@rdtﬁmrw)-1';ﬁ-'dﬁbumstﬁ_rﬁfl@?am?l the
''tdse that the nunmber of 20 carbon atons is |low, the

. cgﬁ?f' ct dialkyltin dialkoxide is prone to becom ng
(is ;) whereas in the case that the nunber of carbon

i s, hidh ' | My 30di pleifty 9> d st armemp Xz e
1,1ﬁé,éjqfetggk{s[{g!t%ptthﬂso‘\l{‘%%‘?ﬁﬂ 3;1 ‘gg?:]r eas)e(s.)@garti cularly
pref erabl e exanpl es thus include

(is@raefdhl kyl di al koxydi st annoxanes in which RL is an
al kyl group 25 having f 4.t0..8 i

1,153 e B kiSitrarsaTHioE UV s o fir IRy idtdoxane
(n-butyl)-di (n-butoxy)-di stannoxane, tetra

(is¢meosdyl ) - bi s(2-nmet hyl propyl oxy)-di stannoxane, tetra
(n-butyl)-bis(3-nethyl butyl oxy)-distannoxane, _tetra

1.1 B- Dubiriaki bl redr2afieorgb iyl )1 ,My%ua%! stanpRrane

(isomers), |

11 ,3,3-tetrakis(nonaf!uorobutyl)-‘l ,3-dipéntyloxy-distannoxane
(isomers), .

1,1 ,3,3-tetrakis(nonafluorobutyl)-1 .3-dihexyloxy-distannoxane
(isomers), and 1,1 3, 3-tetraoctyl-1 .3-dibutoxy-distannoxane
(isomers). Preferable examples include
tetraalkyldialkoxydistannoxanes in which R' is an alkyl group
having from 1 to 12 carbon atoms. In the case that the number of
carbon atoms is low, the product dialkyltin diatkoxide is prone to
becoming solid, whereas in the case that the number of carbon
atoms is high, the viscosity of the product may be hig'h, so that the
fluidity decreases. Particularly preferable examples thus include
tetraalkyldialkoxydistannoxanes in which R' is an alkyl group

having from 4 to 8 carbon atoms. Examples thereof include
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5 tetra (n-butyl)-bis(2-ethylbutyl oxy)-distannoxane,
tetra (n-octyl)-di(n-butoxy)-di stannoxane, tetra
(n-octyl)-bis(2-nmethylprop yloxy)-distannoxane, tetra
(n-octyl)-bis(3-methyl butyloxy)-distannoxane,

tetra(n-octyl)-bis(2-nmethyl butyl oxy)-di stannoxane,
and 10 tetra

(n-octyl)-his(2-ethyl =di stannoxane. It is
'--tetrawtﬁha@'kfngéww fg%?éélh@é%bieal koxydi st annoxane
represented by above fornula ly exists in
tetrah&bwwm—afs(aamﬂthwﬁiﬁpyﬂﬂx\é)d&@%‘)?”?‘g’%ﬁaru@a (1), the
_ tetraal kyl di al koxydi st annoxane is shown with a '
: tetra()lndmahyl)sb'rsi@t‘-meé?gymt)’t'@l’éY)'d'SIQDNOXa”ea‘ : o :
t etraal kyl di al koxydi st annoxane may 15 have a nul ti mer
© tetral ALSHY Ehos ( 2camathyteu o agOeYANOOXRE above
~ tetraal kyl di al koxydi st annoxane contai ned in the

5 teu%')sgy&&{w)-@lig@cbdh?ytwmlw)-dmoeoxaoa, is readily

rolyzed by water so as to change into a dialkyltin

tet%ﬁh?ég{ﬁﬁﬁ?@ﬁ?&?@x?%dﬁﬂdrmMMe,fornru_l a (5), but the

e can be changed back into the 20

tetiainL SRl Y b e oxuist unexanasishimustane denydr ati on

an he al kyl tin al koxi de _

R ERREHAN Pl Syfametan e O sl
tetg@qﬁcgl)agzri(gamgt&%;ﬁﬁb&gﬁdirﬁﬁﬁéfﬁ§, a3l rai ght

10 tetra(n-octyl)-bi-s(z-ethylbutyony)-distannoxane. It is known that
such a tetraalkyldialkoxydistannoxane represented by above
formula (1) generaily exists in the form of a multimer; in above
fdrmula (1}, the tetraalkyldialkoxydistannoxanle is shown with a
monomer structure, but the tetraalkyidialkoxydistannoxane may

15 have a muitimer structure or comprise an aggregate.

The above tetraalkyldialkoxydistannoxanée contained in the
alkyltin alkoxide catalyst composition is readily hydrolyzed by water
so as to change into a dialkyltin oxide represented by following
formula (5), but the dialkyltin oxide can be changed back into the

20 tetraalkyldialkoxydistannoxane through a dehydration reaction with

an alcohol. The alkyltin alkoxide catalyst composition may thus

contain the dialkyltin oxide represented by following formula:(8):
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having from1 to 12 carbon atons, a cycl oal kyl group
having from5 to 12 carbon atons, a straight chain or
branched al kenyl group having from2 to 12 carbon
atons, an unsubstituted or substituted 10 aryl group
having from6 to 19 carbon atons, an aral kyl group
having from7 to 20 carbon atons contai ning an al kyl
selected from the group consisting of straight chain
or branched al kyl s hayi ngg1 froml to 14 carbon atons
and cycl oal kyl s having f | mb5 tqg 14 carbon atons, or
an unsubstituted or s b’sTg tut aryl group having 15

from6 to 20 carbon aton®’tontaiini ng an al kyl selected
~fromthe group consisti of stfrai ght chain or
_branched al kyls having fRdm 1 tonl4 carbon atons and
cycloal kyls having fromb5 t¢514 carbon atons.) _
" Exanpl es of the dialkyltin oxide represented by above
(W@Q.é‘-ﬁrnul a (5) include dinethyltin oxide, diethyltin
oxiée, di propyltin oxide (isoners), dibutyltin oxide
(is L pgn Vi HOGHEN & BPaBERed alkhegybupn
oxi gegléé%en%@)‘%,é%ﬁttée@trgl tin oxide (isomers),
di octyl ti,n oxide_(i IaTWA ik gRsudehaving from 5
haying f‘%ﬂ”ﬁ i1nt°oj?dg?r(ﬂcg‘?@éﬁ%%egfytcﬁ ox| c?g pe °
di cycl ooctyltin oxjde, bis(trifl LYk & RvR8rou
to 521 AToaR elaram, & FGBBLEDEILich SiHidted BikeRyPgroup
bi s(heptafl uorobutyl)tin oxide, 2 , ;
naking oM ldabashon ia1asss oeh unsiRsiited g5 sygstituted
di benzyltin oxide, diphenethyltin, oxide %ng di t8I yl
aryli groug bavimy éfemablte ERA/5PEE aiBFuAE atalrkyy e i
oxides in which Rl is an al kyl group having fr?ml {50
hadfhg ArdmIV a0 B carbonhatoras eamainingean @kt SefededosR™
atons 5 is low, the product dialkyltin dial koxide is

th@'g?BEpt CoPEisomger serdidht ohleen emrsbiancthed ekl Ravinte
nunber of carbon atons is high, the .

from 1 to 14 carbon atoms and cycloalkyis having from 5 to 14
carbon atoms, or an unsubstituted or substituted ary! group having
from 6 to 20 carbon atoms containing an alkyl selected from the
group consisting of straight chain or branched alkyls having from 1
to 14 carbon atoms and cycloalkyls having from 5 to 14 carbon
atoms.)

| Examples of the dialkyltin oxide represented by above
formula (5} include dimethyltin oxide, disthyltin oxide, dipropyltin
oxide (isomers), dibutyitin oxide (isomers), dipentyltin oxide
(isomers), dihexyltin oxide (isomers), diheptyltin oxide (isomers),
dioctyltin oxide (isomers), divinyltin oxide, diallyltin Qxide,
dicyclohexyitin oxide, dicyciooctyltin oxide, bis(trifluorobutyl)tin

oxide, bis(pentafluorobutyl)tin oxide, bis(heptafiuorobutyljtin oxide,
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viscosity of the product may be high, so that the
fluidity decreases. Particularly preferable exanples
thus include dialkyltin oxides in which RL is an

al kyl group having from4 to 8 carbon atons, 10
exanpl es including di(n-butyl)tin oxide and

di (n-octyl)tin oxide. Next, the alkyltin al koxide

bis@%waa{f@rﬁfbgﬁ?@g!rf bRMHISEHHENING oRidRS efibenzyltin ioxide,

I'ng deactivdted conponent will be

. descr,ihed. The al kyl t.i koxide, ca "GFhb e

d‘pri‘ﬁn?h@’tiﬁﬁrgé'éfﬁ' ?%%ei\tclngﬁhbaék%gob?g%ﬁ%’tgbgg reac Eng

- wi.th carbon di oxi de 15 in car . '

inclisnd KGR e ae BV BISTaRe TByAT dkT! B SFY Sid g froRN
t hen again subjecting the alkyliin alkoxide cat

to D epoboni @®@snt ANHEE FASE Hgagité?i ny e&n"f‘é@’?"a‘ﬂi%?%mf
dehydration reaction. The al kyltin al koxjde catal yst

is lowmhsigricatudtsdiadky kien diatkextdf &8 &FONgnP h%ﬁea"{‘ﬂeg%ﬁi'
deconposition occurs, so that a high 20 boiljng,

whéeasd iy ahetasuhatthe irsimbedwdezhr ato@is isohighdhe

deacti vated conponent in the present invention is thus

vis@os P BIORMRNpro8L sl Arsy by it ned thdat thedhiidityrdeereases.
steps described bel ow are repeated, being a

Pam&ﬂéﬂ%ﬂa}é’@rBié“ex(abﬁbiééﬂﬂwumh@tbdﬁ ghakytiraox25es Oy
tin Cco 0]

nent of unidentifiable structure. 25 The

i R RS P RIL R RS ARE o e pegna atomen, on
exam R Ry IR FeBaron o TR oA iR e i T Bidee

A L E SRR TR it TR

l'iquid containing a dialkyltin dial koxied COCI'lT?r(i)I\'Ilsgt will
preégant invendicn yid the déapdpiling deactiva P
be described. The alkyltin alkoxide catalyst composifion in_the
present invention can be obtained by reacting with carbon dioxide
in a carbonate production, then separating off the carbonate by
di.stillation, and then again subjecting the alkyltin alkoxide catalyst
composition contained in the distiliation residue to a dehydration
reaction. The alkyltin alkoxide catalyst composition is heated in
each step, and hence thermal decomposition occurs, s that a high
boiling deactivated compeonent is produced. The high boiling
deactivated component in the present invention is thus a
component obtained by thermal decomposition as the steps
described below are repeated, being a high-boiling-point (boiling

point higher than 250 °C) tin component of unidentifiable structure.

The carbonate production process in the present invention

26




10

16

20

26

Step (B): A step in which the reaction |iquid obtained
in step (A is reacted with carbon di oxi de, thus
obtaining a reaction liquid containing a carbonate.
10 Step (©): A step in which the reaction |iquid
obtained in step (B) is separated by distillation
into the carbonate, and a m xture containing the

typ iragM%ﬁhléﬂFg-ii%?ggﬁaﬁgnﬁmnghﬂgﬁ;Iy deconposed matter.:.

tin compdund, and the mi xture is

{:t Egggﬁ)ﬁg%&&%?@ WhYerS sst%?fih'gnrﬂart@ltiﬁf camprsinthe

ssure conditions differ between the

iR DR o BRI oy 5 ) g o

“ure irn'a‘range of from
.80 to 180 C and a , pressure in.a range of om 2! '
sublRebed a8 SonysiratioButea IeRevith A ATG P| g redctdht,
contai ning the dialkyltin dial koxide., , Lh step, 20
thueBbtaihing eareactionilfuid emdtaiRdg ?nd'&’tg“(‘Aj"aAES"Pde
carbon di oxide are reacted together at, for exanple,
defvéarrperathg elialkydtinaapounid.om 80 to 180 C and a
pressure in a range of from0.5 to 50 MPa-G so as to
obt aifad [18) T Ra%EPAR Whith dheareiaaitiimquit obdainerhie step
Then, in step (C, the reaction liquid obtained in
(A)stepe%&)ed Vit BapsbRdHibRiIdS, e bbtaining ateattion liquid
exanpl e, a tenperature in a range of from 100 to 27

250 C and ure in a range of fromO0.1 to 2x105
co&%m rhqa;% C%’é%é’?a I'ng out the carbonate. In this way,

gﬁ??%g%t(ggh%ée%%uﬁwiﬁéﬁbﬁ% Pégct%rlwﬁiiﬁaﬁ:?&taiiﬁ%%n step

pressure. ach of the
(o e e NS 5 hE AR PR i
coﬁ%aaitniehg ?ﬂet gi%!l?;l?i%r cQ%npddurzgranec;(awnglln?élly decomposed
matter from thé dialkyltin compound, and the mixture is returned
into step (A) as starting material.

The temperature and pressure conditions differ between the
respective steps. In step (A), the reaction is carried out, for
example, at a temperature in a range of from 80 to 180 °C and a
pressure in a range of from 20 to 1x10% Pa, so as to obtain the
reaction liquid containing the dialkyltin dialkoxide. Next, in step
(B), the reaction liquid obtained in step (A) and carbon dioxide are
reacted together at, for example, a temperature in a range of from
80 to 180 °C and a pressure-in a rangé of from 0.5 to 50 MPa-G, so
as to obtain the reaction liquid containing the carbonate. Then, in

step (C), the reaction liquid obtained in step (B) is subjected to

distillation at, for example, a temperature in a range of from 100 to
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steps (A) and (C) are carried out at a relatively |ow
pressure, whereas step (B) is carried out at a high
pressure. Furthernore, in steps (B) and (C), carbon
di oxide is added to the reaction 10 system and hence
reaction that is different fromthe one in step (A
takes place. It is thus presuned that the %/herrmlly
deconposed natter produ i cADVPHtEpS i s

250 dGeand a@i"ﬁﬁé\“éﬁt‘”@eé@t‘&%ﬂ%ﬂ ﬂ%hﬂ%hlggggt he thermally -
deconposed matter is

t hought to be not only due to
sepétatirelopdthe earhanal€ion step as 15 stated in the

prior art, but rather is nore caonpl : A Stively
pr eguireg want eabb thfé\ﬁrﬁmﬁ’lsd%eérnqgggégu{n%% {%2?9@??
produced through the di sproportionati

suit%Ble tOmpErat(® abel prgsiune. asiniese i%gﬂweregﬁgﬁée?’fh%ho"m

etraal kyl di al koxydi st annoxane readi |

dopt dd
Bl & rhanthaenoom temparnbitgithaalsR Rl 1y

. Iy
onposed matter is also produced through the

. : e,
car{igaf%ﬁopbfaoﬁgg{@d shoran | orf thienoltiae( bench o6 B XamRY

deconposed matter exhibits different

chemi.cal i, f - chi werelatipehemwipreB3SHENVR
stepRdyFd S(%‘) é%ec%ﬂé%?ra Lf‘yétdecon'posled matter, that

presuned to he a trial kyl,i m@g@uzé_(d?@ctharmore,
whereaas [o}ep i(ﬁ)dﬁk‘iﬁ{irl?ecfog qtys 18 i

hMbits a chem cal shift of

in ia;%@e?é’) and é‘?brquj(]ﬁAﬁ% ﬁg&@g&da&aea% e rbattion,

Ctrvated conmponent of
uni dentifiable structure con

tai ns ' . ¢
sy Sei ,béh'drfgemd:lerﬁ%eéli0§‘hmﬁts'so‘ﬁﬁﬁr&ﬂ§-fg§® 1 o e
The thermally deconposed natter i ases
(APl ERIaceN 3t B theus RIPRYMES thah e tRerMEH

Xi‘de
de(c:rr]ncg)nzgs;ecll_brr\':v::/t:' ’prggicte%t irna?rhgyetslpgctive steps is due to |
different reactions, énd hence the thermaily decomposed matter is
thought to be not only due to the dehydration reaction step as
stated in the prior art, but rather is more complex.

It had been presumed that the thermally decomposed matter
is produced through the disproportionation reaction shown in
formula (9) below, but as described earlier, a
tetraalkyldialkoxydistannoxané readily adopts a ladder structure,
and hence it is thought that thermally decomposed matter is also
produced through the reaction formula shown in formula (10) below.
The thermally decomposed matter exhibits different chemical shifts
to the active component in ''*Sn-NMR analysis. Of the thermally

decomposed matter, that presumed to be a trialkyltin compound

(e.g. a trialkyltin alkoxide) exhibits a chemical shift of from 60 to
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can be separated. out by distillation or the |ike.
Moreover, in the case that tin oxide is present, the
tin oxide can be separated out together with the
active conponent through the nethod of the present

i nvention, and noreover the tin oxide is generally
solid, 10 and hence can be separated out using a

publicly known net ho uch as_ fi I 0R. wdileahi gh
140bppiri hgsedaeh iteﬂﬁﬁegﬁ@anmeﬁ%ét Higg'lr'gge%‘%]“%g
invention is a conmponent produced throu I :
deaten@ipdsidrnponentt cnfh@nectqn.%aQ'@@UH&E‘HT%EC’E‘E%@E? %é'cp
above (e.g. formula (9) 15 and/or "for.._rrulq (10 Thﬁhe
atoRI€ERAbitiRGeahemcat spifts of Ay A ited®d PRMi gi
~ boiling deactivated conponent produced fr@)?rr%a in -
| 7] QK el 2 b A MM AN €5 08 © ALRVES [BYS P IFHE
the‘d@t@gm@%ﬁﬁ The high boiling deactivated conmpaonent

tetrfa{ﬁ?gggﬁud?ﬁg?&hhheoxro% (8ADKY! difdweeydttse detieiindtin

ermal deconposition 20 has a boiling

cam%ggé%ghqép?%fé%tﬁét%n Reripel (e esMorpdovemdn the

Separated out by distillation at

not nore than . 250 C f t e i R@parated out
casethahfikyP¥ios l@b?&%?%?ggw@xgﬁe‘?’%%séggﬁéw P
~Sn=0 RSCSi R R > R

together with the active c%mpohé%t%%ugh the method of the
present invention, and morecver the tin oxide is generally solid,
and hence can be separated out using a publicly known method
such as filtration. |

The high boiling deactivated component in the present
invention is a component‘produced through thermal decomposition
of the active component as described above (e.g. formula (9)
and/or formula (10). The present invention is preferabiy.appﬁed to
a high boiling deactivated component produced from a
tetraalkyldialkoxydistannoxane as above by thermal decompaosition.
The high boiling deactivated component produced from the
tetraalkyldialkoxydistannoxane through the thermal decomposition
has a boiling point higher than 250 °C (at normal pressure}, and
moreover cannot be separated out by distillation at not more than

250 °C from the correspondingrtetraaikyldialkoxydistannoxane.
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(99 RRR/RTOR ROSN-0Sn-OR Rsn-O- /R/OR + R
Sri R ROSn-O0Sn~ R SnO~S"\ROR R\RR\RORTO
R 5 (10) Exanples of the trialkyltin al koxide in
formula (9) or (10) include trimethyl -nethoxy-tin,
trimethyl-ethoxy-tin, 10 trimethyl-propoxy-tin
(isoners), trinmethyl-butoxy-tin (isoners),

trigethyl -pentyloxy-tin (isoners),

Ry
i met hyl -dhexyl oxy-tin (iso “R O, _
\%?lnet V”heptylaxy_hgn (|sgﬁéé§§ s (} _Sn=0 )
tyloxy tin (iso s-}R trimethyl R

-nonylo t|n (i somers), trimethyl-decyl oxy-tin

(i sonBr trimethyl -benzyl oxy-tin, o
~trimethyl - phenylethoxy-tin, 15 etc.

but yl - di et hyl - net hoxy-tin, butyl-di nethyl-ethoxy-tin,

but yl - di met hyl - propoxy-tin EgponErs) :

but yl - di met hyl - but oxy-tin I 'somer s)

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

but yl - di et hyl - hexyl oxy-tin (isoners),

ut W - dgrekhyl - hept yl oxy- ti@O (i somers), ]

buLyI-dlheThyl oct yl oxy- tlﬁ \soners) 20 oa | R
ROb‘ﬁVT“%“ﬁ%Tﬁ§1-nonyLe*y-tl SR8
%Lr@ﬂin@n decyl oxy-ting (|sonamslb,/sm\
butyl net hy\-bemzyl oxy-tin, 30_/ A R
butyW—dﬁwetﬁlephenylethoxy tin,
di but yl - et hyl - met hoxy-tin,
di but yl - net hyl - et hoxy-tin, dibutyl-nethyl-propoxy-tin
(isomers), dibutyl-nethyl- ﬁ xy-tin (i somers),
di butyl - net hyl - pent yl oxy-ti ?ISOHEFS)

@ buézlamr[r:ﬁggyclaf Pheé(){namylhn al&bi?&ée ﬁ)formula (9) or {10)
include trimethyl-methoxy-tin, ‘trimethyl-ethoxy-tin,
trimefhyi-propoxy-tin (isomers), trimethyl-butoxy-tin (isomers),
trimethyl-pentyloxy-tin (isomers), trimethyl-hexyloxy-tin (isomers),
trimethyl-heptyloxy-tin (isomers), trimethyl-octyloxy-tin (isomers),
trimethyl-nonyloxy-tin (isomers), trimethyl-decyloxy-tin (isomers), '
trimethyl-benzyloxy-tin, trimethyl-phenylethoxy-tin,
butyl-dimethyl-methoxy-tin, butyl-dimethyl-ethoxy-tin,
butyl-dimethy!-propoxy-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), butyl-dimethyl—benzyloxy—tin,
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5 di butyl - et hyl - heptyl oxy-tin (isoners),

di butyl - net hyl -octyl oxy-tin (isoners),

di butyl - met hyl - nonyl oxy-tin (isoners),

di butyl - net hyl - decyl oxy-tin (isoners), dibutyl-nethyl
- benzyl oxy-tin, dibutyl-nethyl-phenyl et hoxy-tin,

but yl - diethyl-nethoxy tin, butyl-diethyl-ethoxy-tin,

butggé%egﬁg—aéphﬁ[&) tthn(d é@ﬁg%%}hyi lthethoxy-tin,

butyl -di eth -pentylox tin
dub@mlwedmrba%owm bt Y'n”‘(‘-?tg‘é!?r@@?%)"y in (isomers),
but yl -di et hyl - heptyl oxy-tin (iso
dibbtstiyinedhgt-butoxgtisl Gepngis), (diBH@r@)‘»‘thy"'mmy"’xy't‘”‘
butyl - di et hyl - nonyl oxy-tin (isoners),
(tschﬁbvé)r ddf ity | -rroketbiyl -dvapent puy{tirs GiROTBSrS),
but yl - di et hyl - benzyl oxy-tin, 15 thyl-0ctyloxy-tin
Y ngq,yhat oumperish, dibutyl-methyl-octy
dlbgﬁﬂ h&hg%% ?ret hoxy- (?I n, dibutyl-ethyl-ethoxy-tin,

ik e i el
di bgl:t blu{'r{ﬁthérﬁ%C)ﬂggyx‘ﬁ;%&rﬁgrsﬁ 'ﬁB[!‘%;ISbnethyl _benzyloxy-tin,

S but vl Ilox tin (1'somer
t
dibigt 5Ill;p]yqethé( T@h %@E %i(()@ 'Qué)dsca ) rSe)tfwxy -tin,

di butyl - et hyl nyl ox I SOIMBIS)., sim 71
buwlwwmybeﬂwmée{ w@‘ﬁ'ﬁ”&'semi’;“'” (isomers),
di butyl - et hyl - benzyl oxy-ti.n,
bu@ilbdle;hybbhgoxyrﬁé‘h%lsé’mgﬁw tq-.htyl -diethyl-pentyloxy-tin
but yl - di propyl - met hoxy-tin,
(isBrtets) diutpbuieteyhdeyyt oxy-tiutiseraPEYopy| - pr opoxy-tin
(isoners), butyl-dipropyl-butoxy-tin (isoners),
bubHLdietfly plrﬁm}/rd)@ntml (xyntens ) 25 utylsdieshy)- -octyloxy-tin
but yl - di propyl - hexyl oxy-tin (isonmers), 31 :
(isB¥hdis) d'&ftgnﬂ'.en@mrvdrwqmwmn((nmrrs),,
but yl -"di propyl -octyloxy-tin (isoners)

b gﬂlt-é etglyﬁ’ro%%/)} _ggrﬂ’rj\ g?@brﬁéf‘s i S @yEdidthyl-benzyloxy-tin,

Xy-tin (isomners),

bu )ali éfetg‘)@ ;ﬂg%l\glgmégy( Qﬁoéi(ly‘ut |-ethyl-methoxy-tin,

dlbutylftgthyrl)ré)t%%xynﬁt h%xlyutyl sthyl-propoxy-tin (isomers),

dibutyl-ethyi-butoxy-tin (isomers), dibutyl-ethyl-pentyloxy-tin
(isomers), dibutyl-ethyl-hexyloxy-tin (isomers),
dibutyl-ethyl-heptyloxy-tin_(isomers), dibutyl-ethyl-octyloxy-tin
(isomers), dibutyl-ethyl-nonyloxy-tin (isomers},
dibutyl-ethyl-decyloxy-tin (isomers), dibutyl-ethy!l-benzyloxy-tin,
dibutyl-ethyl-phenylethoxy-tin, butyl-dipropyl-methoxy-tin,
butyl-dipropyl-ethoxy-tin, buty|-dipropyl-propoxy-tin (isomers),
butyl-dipropyl-butoxy-tin (isomers), butyl-dipropyl-pentyloxy-tin

(isomers}, butyl-dipropyl-hexyloxy-tin (isomers),
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5 di butyl - propyl - et hoxy-tin,

di but yl - propyl - propoxy-tin (isoners),

di butyl - propyl - but oxy-tin (isomers),

di butyl - propyl - pentyl oxy-tin (isoners),
di butyl - propyl - hexyl oxy-tin (isoners),
di but yl - propyl - heptyl oxy-tin (isoners),
di but yl

utsdr Siprppy Ry IR ool dt; BBREFEropyl-octyioxs-tn

di but yl - | - decyl oxy-tin. (i
<isogn3%rt‘§>¥:n££§5¥»;rr.o@§ %ﬁﬁfﬂﬁ?{fﬂ & Qgﬁre%b), |

|1 DU -pro - enyl et hoxy-ti.n, -1 |.but - - .
A Y A ST SO RANIRETT R  vlici e ol

tributyl-butoxy-tin (isomers) ,
butlI-dhsiiagyl smeny lexrexyin t ditsdyPraR¥ &K Y n,
ri phenyl - net hoxy-tin, triphenyl-ethoxy-tin,
dibhmpﬁmpmﬁg@xung idib 4 By | ¢ p oo poxy-tin (isomers),
tri phenyl - but oxy-tin (isoners), )
dibPH|9ﬁ%}1:tﬁﬁm%9-ﬂhygi$bmer@),Sdimn@)wpFOPV'-Pentyloxy-“n
pherlyl - he

xyl’oxy-tin (isoners),
. triphenyl - i X
(saMeBRErsiP-BEE PG PR ks BB eimers). -
_triphenyl - nonyl oxy-tin:. (i r i | -pctyloxy-ti
dibs i PreR BRI BR-§h disdirEfon, Syt EpPopyon i
tri phenyl - phenyl et hoxy-tin, ..., :
(isermaaéxy‘\é'ttrﬁylf\t/rppvpux é%‘i}r‘jﬂt(isrﬂmibs)’
ethoxy-tris-(trifluorobutyl)-tin _ti
dimrtgbpxgpyk—idggcyiqw-lturbf'é&‘]%/?%%): gdibutylRIgRy Renzyloxy-tin,
but oxy-tris-(trifluorobutyl)-tin (i onerﬁé,
dimﬁm-wropw-pmiemyaethdxm@mﬂunb;utyl-mﬁ%% rs),
hexyl oxy-tris-(trifluorobutyl)-tin (isoners) tin
triERIYA PRyt fih s tibutyl- promix-$in) (SPMETSokpajy!-Bytoxy-ti
oct'yl oxy-fris-(trifluorobutyl)-tin (isonmers), 32
(1s§%‘e¥|‘sg)x>fribum- Ehi§1dsgr-eipyttyiblty i-phenybethoxy -tin,
ecyl oxy-tris-(tritluorobutyl)-tin (isoners), .
b I Sgilt i tihntriph |l-propoxy-tin
trip Ry -, L el i I T ey |
(isomers), triphenyl-butoxy-tin (isomers), triphenyl-pentyloxy-tin

(isomers}), tripheny!-hexyloxy-tin (isomers), triphenyl-heptyloxy-tin
(isomers), triphenyl-octyloxy-tin (isomers), triphenyl-nonyloxy-tin
(isomers), triphenyl-decyloxy-tin (isomers), triphenyl-benzyloxy-tin,
triphenyl-phenylethoxy-tin, methoxy-tris—(trifluorobutyl)-tin,
ethoxy-tris-(trifluorobutyl)-tin, propoxy-tris~(triﬂuorobutyl)-tin
(isomers), butoxy-tris-(trifluorobutyl)-tin (isomers),
pentyloxy-tris-(trifluorobutyl)-tin (isomers),
hexyloxy-tris-(trifluorobutyl)-tin (isomers),
heptyloxy-tris-—(triﬂuorobutyl)-tin (isomers),

octyloxy-tris-(trifiuorobutyl)-tin (isomers),
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heptydpryatrisk(peritedhuanoksrtybo

5 met hoxy-tris-(pentafluorobutyl)-tin,

et hoxy-tris-(pentafl uorobutyl)-tin,
propoxy-tris-(pentafluorobutyl)-tin (isoners),

but oxy-tris-(pentafluorobutyl)-tin (isoners),
pentyl oxy-tris-(pentafluorobutyl)-tin (isoners),
hexyl oxy-tris-(pentafluorobutyl)-tin (isoners), 10

nonge&)&{y—l{b&;yﬁélhg‘%{ég ﬁélnglu robu%r%)) tin (isoners),

'tin (isoners),
nonyl oxy-tris-(pentafl uorobut tin (isoners),
de g by -toi § - (ttwlfislo(pbldt}dﬁ‘rtljbl(k?&ﬂ‘éf% Ltin (isomers),

benzyl oxy-tris-(pentafluorobutyl)-tin, 15

benlyeayy-etibeptyifiuarebipehttanl uor obut yl ) -tin,
met hoxy-tris-(heptafl uorobutyl)-tin,

pheiyiioty-tas{(rapuarbbatyhdiryl ) - tin,
propoxy-tris-(heptafluorobutyl)-tin (isomers),

me%ﬁﬂ’rlér (bemtBARLAObURHIGAIA,YI ) -tin (isoners),

['oxy-tris-( heptafluorobutyl) tin (isomers), 20

ethﬁg(g%/ r%{@é{nléﬂ&%‘hept )liﬂhm%bﬁk/:)(;/tms-((penmfﬂlsc)robutyl) -tin

rs Iuorobu tin (isoners)

oo oA DI HBER 1 Dtrmerey )

I soners

"~ decyl

oty B @%@drédww o). s
phenyl et hoxy-tris-(heptafl.uoy.obut I% tin,

he xyplobyxiyia-( Pentafbnareliehy, @ad{‘y{ ?091% S

et hoxy-tris-(nonafl uorobut%/ (_élm ;
but oxy-tris-(nonafl uorobut y?l)?t?nﬁ(;és'g?ren?;)S)

octyloxy-tris- (pentafluorobutyl}-tin (isomers),
nonyloxy-tris-(pentafluorobutyl)-tin (isomers),
décyloxy-tris-(pentafluorob_utyl)—tin (isomers),'
benzyloxy-tris—(pentaﬂuorobutyl)-tin,
phenylethoxy-tris-(pentaﬂuorobutyl)-tin,
methoxy-tris-(heptafluorobutyl)-tin,
ethoxy-tris-(heptafluorcbutyl)-tin, propoxy-tris-(heptafluorobutyl)-tin
(isomers), butoxy-tris-(heptafluorobutyl)-tin (isomers),
pentyloxy-tris-(heptafluorobutyl)-tin (isomers),
hexyloxy-tris-(heptaﬂuorobutyi)—tin (isomers),
heptyloxy-tris-(heptaﬂuorobutyi)—tin (isomers),
octyloxy—tris-(heptaﬂuorobutyl)—tin (isomers),
nonyloxy-tris—(heptafluorobutyl)-tin (isomers),

decyloxy-tris-(heptafluorobutyl)—tin (isomers),

benzyloxy~tris-(heptafluorobutyl)-tin,
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5 pentyl oxy-tris-(nonafluorobutyl)-tin (isoners),
hexyl oxy-tris-(nonafl uorobutyl)-tin (isoners),
hept yl oxy-tris-(nonafl uorobutyl)-tin (isomers),
octyl oxy-tris-(nonafluorobutyl)-tin (isoners),
nonyl oxy-tris-(nonafl uorobutyl)-tin (isoners), 10
decyl oxy-tris-(nonafl uorobutyl)-tin (isoners),

phegﬁgﬁﬂﬁyﬁﬁ%&ﬁ#&ngﬂﬁglfflai*?‘nr‘ﬁﬁf}éﬁ'lu% yIt I) ) ti ﬁ.nd Mbr eover ,

the details of the deactivated over,
. metd:m;yt-’g'rigén;n%& Ltq«\'gbﬁ&?@rtﬁﬁpﬁpﬁﬂ@g?@@npérf%%de@@I) tin,

~through the 15 di-sproportiognation reaction shown in -
propokytris-(9ynafisonabutd)-tirb (SOTRRENpI es i ncl ude
- monoal kyl tin al koxi de oxi des. Exanples thereof
butbﬁglwa@e(rﬁ@naﬂubwbuwlMhp(mmme@)ch as
nmet hyl - net hoxy-tin oxide, nethyl-ethoxy-tin oxide,

AREQRRAETIudYobUtgB-linsdsems)rs) met hyl - but oxy-tin
pergglfd(}y (i sgrrers), nmet hyl -pentyl oxy-tin oxide 20

| SQURF S brbexwIyT tisoroxigle (i soners).,
heM@%ﬁ?%ﬁmé‘ﬁ%ﬂgj{gn gyx%e Si soners), .
AVARTII L oty B tin (iSORRSS

neqI e RS SRndS oLt pl seRRI),

nmet hyl - decyl oxy-ti oxi ] ),
OCtUm’W"tHéf(ﬁéwaﬁli’WC@?HW@,-HE]U@%B{EEZXWti n oxi de,

but yl - propoxy-tin oxide,(isoner utyl - but oxy-tin
nomydiosy -1 6 AENSY ',U°Z9bb'3¥9rt-'%3l§z‘§}ﬁ§§§/gti n oxi de,

but yl - phenyl et hoxy-tin oxide, 34 octyl-nethoxy-tin
decyliody trimt ponef e pbut vl din diSOBEF$I - pr opoxy- ti n

oxi de (isomers), octyl-butoxy-tin oxide (isoners),
befgyxyberigy haxafiuarobrityd:tinceyid phenyl et hoxy-tin

oxi de, phenyl - et hoxy-tin oxide, phenyl-ethoxy-tin
pheXyfthoxy-tris-(nenafluorobutyl)-tin. ‘

'Moreover, the details of the deactivated component that is a

counterpart to the trialkyltin alkoxide produced through the
disproportionation reaction shown in formula (9) are unclear, but
examples include monoalkyltin alkoxide oxides. Examples thereof
inciude monoalkyltin compounds such as methyl-methoxy-tin oxide,
methyl-ethoxy-tin oxide, methyi-propoxy-tin oxide (isomers),
methyl-butoxy-tin oxide (isomers), methyl-pentyloxy-tin oxide
(isomers), methyl-hexyloxy-tin oxide (isomers),
methy!-heptyloxy-tin oxide (isomers), methyl-octyloxy-tin oxide
(isomers), methyl-nonylox'y-tin oxide (isomers), methyl-decyloxy-tin
oxide (isomers), butyl-methoxy-tin oxide, _butyl-ethoxy-tin.oxide,

butyl-propoxy-tin oxide (isomers), butyl-butoxy-tin oxide (isomers),

butyl-benzyloxy-tin oxide, butyl-phenylethoxy-tin oxide,

34
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5 phenyl - propoxy-tin oxide (i .
phenyl - but oxy-ti n oxi de (iggﬁgP§;S)’
phenyl - pentyl oxy-tin oxi de (isoneré)
phenyl - hexyl oxy-tin oxide (isoners) ,
pEenyI-heptonxy-tin oxi de (isoneré)
phgﬂy:-ggtylgiy-:!n oxi de (isoners), ’

- No Vit )% LSO - Xy-ti
confrRANaAEA By e T S5 e
| . ] OXV-1in O ) . .
o H P RS o0

-(trifluoro-butyl)-Li ' i ide.
octygttxmmwlt iy Z’f‘““f"? |UBHS- gﬁﬂ-yb'ﬁﬂe{?obﬁgg '?Ps%’ﬂg? s)
_ -(tri .yorp-butyl)-ti oXi ' ’
pheﬁ22§?%3337%1m1?kmhmgﬁﬁ??ykephﬁf%gﬁhéki|§oh€2§) 15
-(trif qoro:UtyI)-tin oxi i -
onepao rigttr iniass R TESTER
- _ utyl)-tin oxide (jsoners) ’
s JI0BVA PRty e HBNORYtN oxida (Bxomert! ’
oodB oot s oo

benzyl oxws(Lfihf n oxi ). 20,
R L A

(lsgﬁtﬁggi;y@égﬁ?gﬁfpwgggbﬁﬁ Yidel isomiets), phenyl-nonyloxy-tin

propoxy- (pent af | uor Uty _fi-n oxide,
onorGrp Bt ARG SRRV PR S
pnbesybenziigenin relfondly FFIL hsarere) 3
mé!hb)tblgwyiﬂ(hm&’nt-bﬂhﬁbﬂﬁbgw %2%%&8&?{%%{&"0&9%@“" oxide,

e
nonyl oxy- (pent af | uor obutyl)-tin oxide (:zgg:zg

or886xY xvifilpeot mityliotiobox S (isP®5&)de (i somers)

butoxy-(trifiuoro—butyl)—tin oxide (isomers),
pentyloxy—(trifluorobutyl)-tin oxide (isomers),
hexyloxy-(trifluorobutyi)—tin oxide (isomers),
héptyloxy-(trifluorobu.tyl)-tin oxide (isomers),
octyloxy-(trifluorobutyl)-tin oxide (isomers),
nonyloxy-(triﬂuorobutyl)-tin oxide (isomers),
decy1oxy-(trifluorobutyl)-tin oxide (isomers},
benzyloxy-(triﬂuorobutyl)—tin oxide, phenylethoxy—(trifluorobutyl)-tin
oxide, methoxy-(pentafluorobutyl)-tin oxide,
ethoxy-(pentafluorobutyl)-tin oxide, propoxy-(pentaﬂuorobutyl)-tin
oxide (isomers), butoxy—(pentafluorobutyi)-tin oxide (isomers),
pentyloxy-(pentafluorobutyl)-tin oxide (isomers},

hexyloxy-(pentafluorobutyl)-tin oxide (isomers),
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5 benzyl oxy- (pentafl uorobutyl)-tin oxide,

phenyl et hoxy- ( pent af | uorobutyl)-tin oxide,

nmet hoxy- (hept af | uorobutyl ) -ti n oxi de,

et hoxy- (hept af | uorobutyl )-tin oxide,

propoxy- (hept af | uorobutyl)-tin oxide (isoners),
but oxy- (hept af | uorobutyl)-tin oxide (isoners), 10

: tyl - tafl = 1 ' ' ,
neoheRsydaREALEPEePUBTBBL K28 (SREER somers).
hept yl oxy- ( hept af | but yl ) +1d ' i ,
octwﬁﬁyfw%?ﬁugfgf‘rwﬁ?-égmfﬁq% gfi?'“a%‘é éeg ;‘ 'siﬁe”?éi? y
nonyl oxy- (hept af | uorobutyl )-ti.n o i somers),

nongﬁ:ﬁbzs}-w;n(dfh&mbmﬂbﬁﬂt %;gd_e( t‘_ﬁ%’%%j' (i soners),
enzyl oxy- ( hept af | uor obut y_‘!&z-t_l n OXIsSe_, .
dechEHy peheatyud fumityl )-tior okigtey (IFOM# Sdxi de,

t hoxy- (nonaf | uorobutyl)-tin oxide,

5 ben%{y'?&%%;@%ﬁ'ﬂéﬂwmw@mwtm okide.oxi de.

opo (nonafl uorobutyl)-tin oxide (isonmers), 20

phegﬁhgﬁ(%,%_??%g#‘aﬂwmﬁN’Jy)l)-ttiimonbdeje (i somers),

uorobutyl)-tin oxide (isoners),

meﬂg‘)ﬁ%ﬁﬁéyi%",ﬁ@ﬁ@%{gﬁ%ww&rdé,rew)q;e(memafm@,r)qbutw)-tin

butyl)-tin oxide (isomers),
| oxy- fl L4 . .
oxiggﬁ]gﬂr%x&g@{%t@ﬁlg{oggﬁw g-ttlhrbﬁdéctﬁ?sémmsv,rs), 25

-tin oxide (isomers), 36

S ST b, o

N oxi and

o pontyiobor ileveranu R SRR " e
hexyloxy—(heptafluorobutyl)-tin oxide (isomers),
heptyloxy-(heptafluorobutyl)-tin oxide (isomers),
octyloxy-(heptafluorobutyl)—tin oxide (isomers),
nonyIoxy-(heptafluorobutyl)-tin oxide (isomers),

15 decyloxy—(heptaﬂuorobutyl)-tin oxide (isomers),
benzyloxy-(heptafluorobutyl)—t_in oxide,
phenylethoxy-(heptaﬂuorobutyl)—tin oxide,
methoxy-(nonaﬂuorobutyl)-tin oxide, ethoxy-(nonafluorobutyl)-tin
oxide, propoxy-(nonafluorobutyl)-tin oxide (isomers),

20 butoxy—(nonafluorobutyl)—tin oxide (isomers),
penty!oxy-(nonafiuorobutyl)—tin oxide (isomers),
hexyloxy-(nonafluorobutyl)-tin oxide (isomers),
heptyloxy-(nonafluorobutyl)—tin oxide (isomers),

octyioxyn(nonaﬂuorobutyl)-tin oxide (isomers),

25 nonyloxy-(nonafluorobutyl)-tin oxide (isomers),
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5 invention wll be described. First, as the al cohol,
one having a chemcal structure represented by
following formula (2) can be used: R4-OH (2) 10
(wherein R4 represents a straight chain or branched
aliphatic group having froml to 12 carbon atons, an
. alicyclic aliphatic group having fromb5 to 12 carbon
atons, an ynsubst|t.ut.ed ' i d aryl group
dechMm@n‘P'ﬁ%ﬂP@r?guwy'éﬁ? Qgidéatﬂ%rﬁsrbbgéﬁan aral kyl group

15 having from7 to 20.car b@n gbgjrrs_ cont ai ni ng an
benaykyxy $ebeefle@repyty ) i O O%p 2tohsi sting of strai ght

chain or branched al k¥l s havi n(? froml to 14 carbon
phety0sth B0d(ogoRbaiok 9Pt HAMHEX¥dm 5 to 14 carbon
atons.). Exanples of the al cohol represented % above
for dsa, (Re al2g6hiohandicankenatforses Madt PTEP ﬁ&nm
(i somers), butanol (isomers), pentanol (isoners), a
inv%ﬁﬁ%%,§ LSOABEE)ibekiept Bitet, 4§ $heealsphadcPRRINAVING
I'sonmers), nonanol (isoners), decanol (isoners),

)
cycl gh QhRBGae followshgderamde, (2) ¢an be
Ch%ﬁéﬁ‘ﬁjl%@ﬁ@r@l ',‘é:%[(r;éd 2- phens;;l -ethanol, preferable
exanpl es includi ng butanol (isonmers), pentanol 25

usedsoners), hexanol (isoners), heptanol (isoners), and

octanol 37 (isoners). CR‘M-h@H al cohol s, n-butanol,
2-met hyl -I -propanol, n-pentanol, 3-nethyl-1-butanol,
2-met hyl - | - but anol , n- hexanglz,) and 2-ethyl -1-butanol
areA particularly preferabl @é”/Next, as the carbonate
used in the present invention, one

(wherein

R* represents a straight chain or branched aliphatic group
having from 1 to 12 carbo'n atoms, an alicyclic aliphatic group |
having from 5 to 12 Carbon atoms, an unsubstituted or substituted
aryl group having from 6 to 19 carbon atoms, or gn aralkyl group
having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyls having
from 1 to 14 carbon atoms and cycloalkyls having from 5 to 14
carbon atoms.).

Examples of the alcohol represented by above formula (2)
include_.methanol, ethanol, propanol (isomers), butanol (isomers),
pentanol (isomers), hexanol (isomers), heptanol (isomers), ogtanol
(isomers), nonanol (isomers), decanol (iscmers), cyclohexanol,
cycloheptanol, cyclooctanol, phenylmethanol, and 2-phenyl-ethanol,
preferable examples including butanol (isomers), pentanol

(isomers), hexanol (isomers), heptanol (isomers}, and octanol
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5 having a chem cal structure represented by foll ow ng
formula (3) can be used: R50 C=O R60/ 10 (3)
(wherein: each of R5 and R6 represents a straight
chain or branched aliphatic group having from1 to 12
carbon atons, an alicyclic aliphatic group having
from5 to 12 carbon atons, an unsubstituted 15 or

(isoftaray. | BRI a1 BRHR, MGGl o2 fotioy o prarpisaro)

ara group having from7 to 20 carbon
atons cant ai

n-penianal il & g(g%r-gpéﬂal{]g%’{%—n’?&h‘ﬁﬁi'ﬁ%méﬁm,tlhﬂ'\@fm, and

_ in or branched al kyls
having from 1 to 14, carbon at d cycl oal kyl s
2-emw+@Utﬁﬂéﬂn%et%ariﬁ“ﬁﬁﬁﬁo?ireaf%g%%@. 20 Exanpl es of

the carbonate represented by aQove formoul  ~

i ncNede, disnibtenghreonatthased QY%WGESHEJJE\A%@“’”' one

di propyl carbonate (isoners), dibut L‘acar bonat ﬁ‘a (3)
havih§ @rehe)micdil penictlire aeponaeated Sontlgwing RY

carbonate (isoners), dioctyl carbonate (isoners),
Candbgqygé@;pentyl ) carbonate, di(cycl ohexyl) carbonate,

an

di benzyl 25 car bo%@ . Particularly preferable.
carbonates are ones i ich 38 each of R5 and R6 in

above chem cal fornmula (4)@¢s===a@traight chain or
branched al i phatic group ,l?(avi ng from4 to 8 carbon
atoms, nore preferabRyCn aliphatic group having from
4 to 6 carbon atons. Exanples thereof include

di - n-butyl carbonate, bis(2-nethyl propyl)

(3)
(wherein:

sach of R® and R® represents a straight chain or branched
aliphatic group having froh 1 to 12 carbon atoms, an alicyclic
aliphatic group having from 5 to 12 carbon atoms, an un_substituted
or substituted aryl group having from 6 to 19 carbon atoms, or an
aralkyl group having from 7 to 20 carbon atoms containing an alkyl
selected from the group consisting of straight chain or branched
alkyls having from 1 to 14 carbon atoms and cycloalkyls having
from 5 to 14 carbon atoms.).

Examples of the carbonate represented by above formula (3)
include dimethy! carbonate, diethyl carbonate, dipropyl carbonate
(isomers), dibutyl carbonate (isomers), dipentyl carbonate
(isomers), dihexyl carbonate (isomers), dioctyl carbonate (isomers),
di(cyclopentyl) carbonate, di(cyclohexyl) carbonate, and dibenzyl

carbonate. Particularly preferable carbonates are ones in which
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_p_ref&r@lbkp@rﬂaiiphepircegmumawngdrowr@ ®dr

5 carbonate, di(n-pentyl) carbonate,
bi s(3- net hyl butyl) carbonate, bis(2-nethyl butyl)
carbonat e, di(n-hexyl) carbonate, and -
bi s(2-ethyl butyl) carbonate. The undistillable
al kyltin al koxi de catal yst conposition that contains
the high boiling deactivated conponent and the active
10 copponent, as described. ahove i5.reacted MiiAnt hain
eachl@foRgFaraiw&sdﬂ %E‘P‘b%r?iteé'!“%agofz%"}%ao taiglgnéjas\{\flrée‘gct.i on
l'iquid containing a product _originating from.t
or bRahichedcaliphatintgroan hawdng tfh‘émr‘gziEtaé &ﬁgPPau&é’rnlgs more
subjected to distillation, whereby a dialkylti '
e}fg’loé‘ ?Fﬁméan |

be separated out and 15 recovered fromthe product

_Exa%bgézg‘oﬁ?%&:ff Hendéaliasibutyl canponate : bistOR7mery YOGS

(wherein Rl represents a straight éhai{} or
[ ed;@l- QR bohanENei (B mdthytb Uty ik aappanate,
Car&?@%@?' g‘@yé%hg iyl group having from5 to 12 carbon

ois B PR 3 o eRs i HeaysPed: eyl amt oup 25

car at ofrs, an unsubstituted or
. substitute 39 aryl group having from6 to 19 carbon
b'%’%'@’f’ﬁ)"%"ﬁy ﬁf’ai/?n%trewp having from 7 to 20 carbon
atons cont ai ni n

| kyl I .
s o B A BB BRI O

coraos Bsrigir ol e s BRI Al prdetve™
co;:ZSr:;r:tu;se(]clieirc¥!begc: glé%vrfea}/sl Pgacted with the alcohol and/or
carbonate, so as to obtain a reaction liquid containing a product
originating from the active component, and then the reaction liquid
is subjected to distillation, whe.reby a dialkyltin dialkoxide
represented by following formula (4) can be separated out and’
.recov'ere'd from the product originating from the active component:
OR’
R'—Sn—OR®

X

(4)
(wherein
R' represents a siraight chain or branched alkyl group
having from 1 to 12 carbon atoms, a cycloalky! group having from 5
to 12 carbon atoms, a straight chain or branched alkenyl group

having from 2 to 12 carbon atoms, an unsubstituted or substituted
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.from6 to 20 carbon atons contai ning an al kyl

sel ected fromthe group consisting of straight chain
or branched al kyls having from1l to 14 carbon atomns
and cycl oal kyl s having from5 to 14 carbon atons; 10
and each of R7 and R8 represents a straight chain or
branched al i phatic group having from21 to 12 carbon

t ons, _ali i i : \ t
aryfaPee s ing dhE hiso B BLITag AP i amyl group o

stituted aryl

havi ng_f _
oot 8 ST e st A sBlestel o

cont al ni ng
an al kyl selected fromthe group consi Sti :
the g noaipghon st g 06 ISLERIGG LB B %@P&a%‘(}?ﬂgﬂgé’gnhﬁ‘?%g 14
- carbon atons and cycloal kyls having from5 tp 14
fromat hem 4tcamb oneatoim sfarky caﬁbpaigyl&:!anawé%%g]h%l@ $&°t [
al koxy group of the active conponent, or R4 in tﬂe .
carBbFOaMmsObr n ohsBbstitutér crasutmstitdedvitier GreuR NavINg
 east one of R7 20 and R8 corresponds to R4, RS or

frofPe)to Eéféﬁﬁb% sforhBecahikitlg an alikyl lsetedted from the
e

represen by above fornula (4) include

groﬂqﬁ%bﬁ%@ﬁ%‘? SPIRPH RSN bRgnched alkyls having from 1

thoxy-tin, dinmethyl-diethoxy-tin,
di met hyl -dj propoxy-tjn. (i ing from 5 to 14 carbon
to AN A G0ScRad e e TSVing

Irsaners),
di met hyl - di pentyl oxy-tin (isoners),
atafnfet hyl - di hexyl oxy-tin 40 (isoners),

di et hyl - di hept yJ oxy-tin (isoners),_ , .. :
di neamqleaﬂrb@Fﬁgoapth,{n r@S:ggﬁgpLs)%-n straight chain or

di met hyl - di nonyl oxy-tin (isoners), |
brah ciee dd! i atex grodp-havn ng Hmﬂsgq' 12 carbon atoms, an
butyl - di met hoxy-nmethyl -tin, butyl-di
aliey Boy el [pHdtid groop iawiylg thiom gty 2ne@fRentrMms, an
(1somers), 5 butyl-dibutoxy-nmethyl -tin (isoners),
suBstivhtel BRRUYstMte@tdTyl groap having from 6 to 19 carbon
atoms, or an aralky! group having from 7 to 20 carbon atoms
containing an alkyl selected from the group consisting of straight
chain or branched alkyls having from 1 to 14 carbon atoms and
8
cycloalkyls having from 5 to 14 carbon atoms; each of R” and R
. 4 -
corresponds to the alkoxy group of the active component, or R™ In
: 7
the alcohol, or R® or R® in the carbonate, wherein at least one of R
and R® corresponds to R*, R®or R®).
Examples of the dialkyltin dialkoxide represented by above
formula (4) include alkylalkoxytin compounds such as
dimethyl-dimethoxy-tin, dimethyl-diethoxy-tin,

dimethyl-dipropoxy-tin (isomers), dimethyl-dibutoxy-tin (isomers),

dimethyl-dipentyloxy-tin (isomers), dimethyl-dihexyloxy-tin
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(i somers), butyl-dihexyl-nmethyl-tin (isoners),
but yl - di heptyl oxy-nethyl-tin (isoners),
butyl -di octyl oxy-nmethyl-tin (isoners),

but yl - di met hoxy-ethyl-tin, butyl-diethoxy-ethyl-tin,
but yl - di propoxy-ethyl-tin (isoners),
but yl - di but oxy-ethyl-tin 10 (isoners),

but yl - di t vl —ethvl -tin. (i ,
(isonb;rtsigl, fﬂ;ﬂ%:gy{-d%%y&!ph-t(r:\gbérﬁerﬁg ’ S)

butyl - di heptyl oxy-ethyl -tin (isor s -tin (isomers),
am sty b S
di %H&YJcndéevwmp(rispweﬁsonbp?ﬁ\oe‘r%?@i*?&’m%w o

M yl - di but oxy-propyl -tin 15 (i soner o (isomers)

Eﬁ {h%k _%qé?ﬂﬁxynpbopg/ll-el'tpirnppwom?rté;’!’“n (is ’
butyl- lé - |3ﬁexy oxy-propyl-tin (i sc;srrde;rs) , yloxy methyl-tin

but.yl -di h X f e} nbufyil sdim@ndy!oxy-
bu%{ﬁ%NM’?‘%@%Y@&BB&%@&? )n (i ,gorrer s),

di but yl - di net hoxy- 1 bibutigbrdirastyhoxy-ti n,
(isomwt)zPuavgﬁﬁb%&y\i}/:‘ﬁ‘ieﬁhy?:‘@oﬂgrs) , 3|i bu%/)élﬂ - di bute%%- Lin
i somers), dibu - bj idipchdoxy-m -
but}(dli-d'lh@nt-yiﬁ%)('ﬁﬂ%ml'e ']Hj%/)cf'ﬂtélyér'lp)%?tggt ylo- di net h?;(ty-t in,

di octyl -di et hoxy-tin, di | e di AL tethjlsaoner s) ,
(isdllhec:t;lbdyhﬁim&%hpixﬁ"?ﬁyg'&w‘s?gm GRANEXY LTy :
di octyl - bi s(benzyl oxy)-tin, . -ethyl-ti
bu,gq.@pgﬁpmwgmhgh%ilmtlé)emrﬁ)'r Ruty-gieutoxy e Xy tin.
I phenyl - di et hoxy-tin, diphenyl|- dH)?rr 5)oxy-ti n
isé}r‘%ﬁgﬁrmﬂ |2@ip(#mhmvw-3élh%|ut'8x()}§? ?’i Somers)
( I phenyl - di pentyl oxy) -t iar; pﬁé ﬁrigf@?”&ry?&y-ethyi-ﬁn
' el j @1is), OLBY At Rl
buﬂ%‘gﬂg%l T%tf'gmﬂypgg‘; -tin I(i gomers) )
. di ph - di ~dthgl-ti 66AFTES )
T e Rk
di phenyl - di 9% -ty i{dietmexyipropyl-tn,
oy BRI RE gy dagmmsmrens
di phenyl - bi s( phenyl et Nnputyl-dibutoxy-p -
bmyﬁdﬁmréaﬁw-g’? ?PVH‘FLQ?E’W@@I ;D bt n, |
(isomers), butyl—dipentyloxy-propyl-tin (isomers),

butyl—dihexyioxy-propyl—tin (isomers), butyl-diheptyloxy—propyl—tin
(isomers), butyI—dioctyioxy-propyl-tin (isomers), |
dibutyl-dimethoxy—tin, dibutyl-diethoxy-tin, dibutyl-dipropoxy—tm |
(isomers), dibutyl-dibutoxy-tin {isomers), dibutyl-bis(benzyloxy)-tln,
dibutyl~bis(phenylethoxy)-tin, dioctyl—dimethoXy—tin,
dioctyl-diethoxy-tin, dioctyt-di.propoxy-tin (isomers),
dioctyl-dibutoxy-tin (isomers), dioctyl-bis(benzyloxy)—tin,
dioctyl-bis(phenylethoxy)-tin, diphenyl-dimethoxy-tin,
dipheny!-diethoxy-tin, diphenyl-diprop-oxy-tin (isomers),

diphenyl-dibutoxy-tin (isomers), diphenyI-di(pentyloxy)-tm
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di et hoxy-bis-(trifluoro-butyl)-tin,

di propoxy-bis-(trifluoro-butyl)-tin (isoners),

di but oxy-bis-(trifluoro-butyl)-tin (isoners),

di (pentyl oxy)-bis-(trifluorobutyl)-tin (isoners),

di (hexyl oxy)-bis-(trifluorobutyl)-tin (isomers), 10
di (heptyloxy)-bis-(trifluorobutyl)-tin (isoners),

di tyl -bis-(trifl but yl)-1i [ :
fscinbran oA SRR 2oLy
di (d I -bis-(trifl butyl)-ti [ .
PR A Gl bR DR
bi s( phenyl et hoxy) -bi s-(trifluorobutyl)-tin, :

(iscthees hodiphirsyl (pienbag iaxy) ehot(y$gMer &),
di et hoxy- bi s- (pent af | uorobutyl)-tin,

dipﬂ%a@fy@l&ﬁwe@mxwam afsarecdyidibhenyh-bisgranagpxy)-tin,

at oxy- bi's- (pent afl uorobutyl)-tin (isomers), 20

5 dipg:eﬁg{/tﬁggs;efgr}mg[e(t%awftlmOdmbelmdﬁy-biesp((riifsmm@myl)-tin,

_ S-(pentafl uorobutyl)-tin (isoners), :
T e T e (R et
cogrintal AR R BN B e e 25,
s rapmon kRGBT "

di met hoxy- bi s- (heptafl uorobutyl)-tin,
di(dbﬂvmw%bi%{(rhfé!p@mt?%ﬂbwtéig?z"tefrﬁ& 5
di propoxy- bi s- (heptafl uorobutyl)-tin (isoners),

10 di(heptyloxy)-bis-(triflucrobutyl}-tin isomers),
di(octyloxy)-bis-(trifluorobutyl}-tin (isomers),
di(nonyIoxy)-bis~(trif|u0robutyl)-tin (isomers),
di(decyloxy)-bis-(trifluorobutyl)-tin (isomefs),
bis(benzyloxy)—bis-(trifluorobutyl)-tin.

156 bis(phenylethoxy)-bis—(triﬂuorobutyl)-tin,
dimethoxy-bis-(pentafluorobutyl)-tin,
diethoxy-bis-(pentafiuorobutyl)-tin,
dipropoxy-bis-(pentafluorobutyl)—tin (isomers),
dibutoxyébis-(pentafluorobutyl)-tin (isomers),

20 dipentg./loxybis-(pentafluorobutyl)-tin (isomers),
dihexyloxy-bis-(pentafluorobutyl)-tin (isomers),
dihept‘yioxy-bis~(pentafluorobutyl)-tin (isomers),

dioctyloxy-bis-(pentafluorobuty!)-tin (isomers},

dinonyloxy-bis—(pentafluorobutyl)-tin (isomers),

95 didecyloxy-bis-(pentafluorobuty!)-tin (isomers),
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di but oxy- bi s- (hept af | uorobutyl)-tin (isoners),

di pent yl oxybi s- (hept af | uorobutyl)-tin (isoners),

di hexyl oxy- bi s- (hept af | uorobutyl)-tin (isoners),

di hept yl oxy- bi s- (heptafl uorobutyl)-tin (isoners), 10
di octyl oxy- bi s- (heptafl uorobutyl)-tin (isoners),

di nonyl oxy- bi s- (hept af | uorobutyl)-tin (isoners),

di d | oxy- bis-(h fl bt yl ) -ti ' ,
bist iRy bRy AR A M CR UG DU Y1) -t

bi sphenyl et hoxy-bi s- (hept af | uor,obutyl)-tin, 15
bisphemylbpxsisstirnieruoropuylyfoin "

di et hoxy- bi s- (nonaf | uor obutyl)-tin,
dim@ithogpaxis-theptafiomapbydy iRyl ) -tin (isoners),
di but oxy- bi s- (nonaf | uorobutyl)-tin (isoners),
dietHdPgnbysgrebisti(opsadiyiptiobut yl ) -tin (i somers), 20
I hexyl oxy- bi s- (nonaf | uorobutyl)-tin (isoners),

di h
dip ﬂg@ WigXyrepitafiGaeoplitylpitb (ispmets)n (i soners),
|

tyl oxy-bi s-(nonafl uorobutyl)-tin (isoners),

dibﬁ}%@%ig@‘\:eﬁtéf|%89asﬁtwwtnbvﬁswmercsi)n (i somers)

nonaf l'uorobutyl)-tin (isoners), 25

dipgripha Ry S ErORaA RS gy A
cirayhpin R BB GyFfTPlm e uoe
din <D BPBL 2 HRt RSP =)s
di (n-butyl)-bis(2-ethyl butyl oxy)tin
diotityioraebis A PaptafbotaRyb 1-Hin L Eomets)
dinonyloxy-bis-(heptaﬂuorobutyl)-tin (isomers),
didecyloxy—bis-(heptafluor'obutyl)-tin (isomers),
bisbenzy!oxy-bis-(heptaﬂuorobutyl)-tin,
bisphenylethoxy-bis—(heptafluorobutyl)-tin,
dimethoxy-bis-(nonafluorobutyl}-tin,
diethoxy-bis-(nonafluorobutyl)—tin,
dipropoxy-bis-(nonafluorobutyl)-tin (isomers),
dibutoxy—bis-(nonafluorobutyl)—tin (isomers),
dipentyloxybis-(nonafluorobutyi)-tin (isomers),
dihexyloxy-bis-(nonaﬂuorobutyl)-tin (is'omers),
diheptyloxy-bis—(nonafluorobutyl)-tin (isomers),
dioctyony-bis-(nonaf!uorobutyl)-tin (isomers),
dinonyloxy-bis-(nonaﬂuorobutyl)-tin (isomers),

didecyloxy-bis-(nonafluorobutyl)-tin (isomers),

bisbenzyloxy—bis-(nonafluorobutyl)-tin, and
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di (n-octyl)-bis(3-nethyl butyl oxy)tin,

di (n-octyl)-bis(2-nethyl butyl oxy)tin, and

di (n-octyl)-bis(2-ethyl butyloxy)tin. Several

measur enent exanples in which such a dialkyltin 10

di al koxi de represented by chem cal fornula (4), .

t et raal kyl di al koxydi st annoxane represented by chem cal
formula (1), and trjialk

_ | tin .l ko de; fgrasisle
bispmemeismvaiSar(e%ﬁ&'\mrf’\?/?“t‘%%ﬁjé‘s Patticafyaisr

the 119Sn- NWR anal ysi s, the cheg‘{.cal shift val ues for
exakiinee ihthudmdpn:husyardi (Briyfo¥e''Bei ng affected by 15

concentration, solvent and so on, and hence it is
di(nPhafAT-AMs E3-nostisdbutiioxyIB®n- NVR i n combi nation with

13CG"'NVR and 'H NVR. The peak w-dth at half height is
TN hvibleylbxgptinf or  the 119Sn- NMR shi ft
(e B SR PRI o

yltin dial koxi de represené;e(d Eﬁﬁ@ggﬁ%cal
o f La..(4), i . e -
ai R 5 e B T Y R g c

ncentration, noving toward higher

o R sl A R o, STt en e <

l'ySis results for

di butyl -bi s(2-et hyl h v) -ddn are shown in Table |
di(MC&M%-W&I(%EE‘YL%HRE@{@?%1%d§d1n- NVR ?ZHEM C:AL SH?FTe
FOR DI BUTYL-BI S ( 2- ETHY HEXYLOXY) - TI N ( SOLVENT: CDCl 3)

di(CaeENTRaTR e P Y4Y ' 2XY SO NVR CHEM CAL SHIFT  (ppm
BASED ON SnMed) 3.4 2.7 11.2 -

Several measurement examp esahﬁmhich such a dialkyltin
dialkoxide represented by chemical formuia (4),
tetraalkyldialkoxydistannoxane represented by chemical formula (1),
and trialkyltin alkoxide were analyzed by ”QSn—NMR are shown in
Tables 1 and 2 below. In the 119gn-NMR analysis, the chemical
shift values for these tin compounds are prone to being affected by
concentration, solvent and so on, and hence it is preferable to use
the "°Sn-NMR in combination with '°C-NMR and "H-NMR.

The peak width at half height is fairly broad at 110 4 ppm for
the 1'°Sn-NMR shift for a dialkyltin dialkoxide represented by
chemical formula (4), and moreover the chemical shift value
changes with concentration, moving toward higher magnetic field

with increasing concentration. As a measurement example,

~analysis results for dibutyl—bis(z-ethylhexyloxy)-tin- are shown (n

Table 1 below.
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20.5 -19.1 48.3.-64.2 On the other hand, for

t et raal kyl di al koxydi st annoxanes represented by

chem cal formula (1) and trialkyltin al koxi des, the 5
119Sn- NVR chemi cal shifts exhibit a sharp shape with a
peak width at half height of 0.1 to 0.5 ppm and the
chem cal shift values are not nuch affected by

concentration, solvent a As neasur enent
exanpl es, anal ysi s r 3A irg %eral
1,1,3,3-tetrabutyl - bi's(al koxy) -di st annoxanes and
10 tributyl-(al koxy) tin conpounds are shown in Table
2. 45 TABLE 2 TABLE 2: 119Sn-NVR CHEM CAL SHI FT FOR

1, 1, 3, 3-TETRABUTYL-1, 3-DI ALKOXY- DI STANNOXANES AND
TRI BUTYL ( ALKOXY) - TI N C(]VP(lJNDS (SCLVENT: CDClI 3) 11eS

ESPECT] VE ST E ON SnMe4) ALKOXY
R

-174 L itohbh 2t/ vVt £ 7T

2- NE’&UNEB&WW {97%] 5 1811195“%@,1%%@%'“177 6

-186.9 100.4 2- ETHYLBUTYLOXY (PRY

2-E —Z2 100. 3 As shovvn above,
for the dial K#tin d| al kOXI de

t et raal kyl di g} lkoxydi st annoxane, and tr-ﬁasl kyltin
al koxi de, 19.1
205 . =i

43.3 '64-2

On the other hand, for tetraalkyldialkoxydistannoxanes
represented by chemical formula (1) and trialkyltin alkoxi_desl, the
119g,.NMR chemica! shifts exhibit a sharp shape with a peak width
at half height of 0.1 to 0.5 ppm, and the chemical shift values are
not much affected by concentration, solvent and so on. As
measurement examples, analysis results for several
1,1,3,3-tetrabutyl-1 .3-bis(alkoxy)-distannoxanes and

tributyl-(alkoxy)-tin compounds are shown in Table 2.
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identification by 119Sn-NVR is rel atively easy.
However, for the 5 high boiling deactivated conponent
of unidentifiable structure, upon anal yzi ng by
119Sn-NVR, a plurality of chem cal shifts are seen
over a range of from-220 to -610 ppm It is presuned
that this phenonenon is due to the conplex structure
of high boiling deactivated conponent, and as the
result the structur td e 10 difficult to
identify. The ther ?Am ﬁ al kyl tin al koxi de
catal yst conposition forns a mxture with a
trialkyltin al koxi de and a high boiling deactivated
conmponent having a conpl ex structure as 46 descri bed
TABPRWE 11 ngﬂgchhsmﬁamﬂllt and_so on ther eof

HOSBIA OD(N IBISJ t ed th
S T GAMBOLNBS (5 VT gpEfgeted W

reactron Tirquid containi from
the active conponent con?%ﬂ‘&ﬁg"{%@s&iﬁ%&gés% 5
thenthereactlonllqwdls gnsgboushme4)llat|on
then surprisingly, a usef uI d| al kyltin dial koxi g?JT(‘:Y?.n
SEPRY Yroyput and, II@,WBE‘EHABHH’UII\-‘H% pro -
or| gl natl ng fromt hEIMOXK-mW Ii‘hat (zgﬁ( VN

nr esent NV

undi S e al kyl ti n_sakqoxi de cﬁmyst corrp03| 1094
obt aﬁk@h‘%m lo car bonate produﬁ ﬁn cont ai ni ngof ge

hi gh BTOXMg deacti vat 8 ’cbnponen d the active

2qgg°m¢pgphopsn_mct ed wit#.8n al coh®4.5 and/or a 1007
car step (1) s to ohygse a reacti on100.4
[ qlﬁ'ggvﬁgkpal ning a proguct ori g? nating fromt h$ 0.8
FCETM¥LBUTVOOXY , and -1#h the ré®fion liquid 1%
?_E*ﬁgﬁ_ﬁ%m(ﬂﬁtl Il atippyn step1gfP so as 15 t $00.3
ep

arate out _and recover the—di-adl y!t. A—eH-atkoxToe-
fromthe

yawa

As shown above, for the dialkyltin dialkoxide,
tetraalkyldialkoxydistannoxane, and trialkyltin alkoxide,
identification by ''°Sn-NMR is relatively easy. However, for the

5 high boiling deactivated component of unidentifiable structure,
updn analyzing by ''°Sn-NMR, a plurality of chemical shifts are
seen over a range of from -220 to -610 ppm. It is presumed that
this phenomenon is due to the complex structure of high boiling
deactivated component, and as the result the structure is extremely

10 difficult to identify.

| The thermally decomposed alkyltin alkbxide catalyst
cbmposition forms a mixture with a trialkyltin alkoxide and & high

boiling deactivated component having a complex structure as
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product originating f [

pr.oduc _ ng fromthe active co

recovefsthg?hggrrled out in step (1) O?D?E:ngé 2?2:2
according to the present inven?ion N

will be described e case tha e undi s abl e
: . Inthe c i
i _ t hat i
kyltin al koxi de 20 catal yst conposi : ihonugolnt ta: ln: !
ng

the high boilin i
g deactiva
conponent i s reacted wit ted conponent and the active

descHE)%td debyer aricomQreeyer 51\ | SRty idnd 8o on ésaneaf is
ROHR9In-Osn-R + HfOptl ’Cr?C'éR% ¥0¥ [ows. 2 8n-0 + 2

not c?%%{ %w@d&mﬁ&pé%x;m{szgj;@ﬁf ggﬁ'béﬁéir\c)ogbcijlgrm;‘or

caKP)B?rég 1eXRo ds JolBiaina rea}tiogcbiqqid%%i@ 61@ ?éhb@uct

ver, |n the case of using a carb

originating from the active component contamegnatt%e FH &ﬁﬁiégihnd

5 then the reaction liquid is subjected to distillation, then surprisingly,
a useful dialkyltin dialkoxide can be separated out and recovered
from the product originating from the active component.

That is, in the present invention, as shown in FIG. 1, the
undistillable alkyitin alkoxide catalyst composition obtained from

10 carbonate production containing the high boiling deactivated
component and the active component is reacted with an alcohol
and/or 2 carbohate in step (1) so as to obtain a reaction liquid
containing a produét originating from the active component, and
then the reaction liquid is subjected to distillation in step (2) so as

15 to separate out and recover the dialkyltin dialkoxide from the

product originating from the active component.

Next, the reaction carried out in step (1) of the separation
recovery method according to the present invention will be
described. In the casé that the undistiliable alkyltin alkoxide

20 catalyst composition containing the high boiling deactivated

component and the active component is reacted with alcohol, it is

presumed that .dehydration takes place as follows.
OR'

i \
%Sn-o% + 2 R'OH — R—-Sln-—-o—'sln-—R + Ho0
R OR

25 (11)

47



details of the reaction nmechanismare not clear, it is
presunmed that 1o reaction with rel ease of carbon

di oxi de takes place as follows. OR + CO2 8n-0O +
R-Sn-OR R ROLIOR R n(14) ' OR RO OR | ~ 15
2 RSn-OR +C®2 RSI nOG-Sn-R+ ROOR I R ROR
(15) ORRF- RO R RS OR-OROR 0 2 RRSNn-OR + CX2 + ~
-OR\~1 +21 Ro Rn~-O \ RROOR RROR(16) 20
In the case of reacting the alkyltin al koxi de cat al yst
conposition with a mxture of the al cohol and the

carbonate, it _is 48 oR
OR' R | ‘ Ny
' 2 R—8n—OR  *+ 2
R—-‘Sn-—O—S\n—-—R + 2R'OH _ 2R ]g |
R OR'
(12)
OR' ?R. o /R
. il
R>S/"—"°\ RS, 4Ron ——= 2 R—Sp—OR' +2HO0* » P o
RO R
(13)
i h the
Moreover, in the casé of using a carbonate, althoug
i iti sumed that
details of the reaction mechanism are not clear, it is pre
joxi lace as follows.
i i of carbon dioxide takes p
10 reaction with release °
R ' o l |
| = R—Sn—OR'  +CO;
sn—0 * ' \
l n R'O OR b
R
(14)
OR'
1 R O
I R+ == 2 R——S|n—-—OR' +COy
— — _.S pa—
15 R-—Sn—0—3n <o o i
R OR'
(15)
' R
- OR . o C|)R /RO /
R\s/n--o\ /R C{R‘ o —_—7 R——sln——oR- +00, *+ RO/SH\OR'
/ ! .
" S~o"\>r ROT TOR &
R'C R
(16)
in ' st
20 in the case of reacting the alkyltin alkoxide cataly

* e, itis
composition with a mixture of the alcohol and the carbonat
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t hought that all of the above reactions take place
concurrently. It is known that such an alkyltin
al koxi de catal yst conposition readily reacts with

carbon di oxide, formng a conplex having a structure
in which carbon dioxide is inserted into tin 5 oxygen

bonds, and it is thought that the product of the
reacti on as above cont

i ‘gbbyddricurrently.
thoughtktnatdal afrthenaBPygi r&é’%é{)bnﬁg%ér%uch conpl exes are
contained in the produc

t..orj.qi [ fdAanshe active
com@memwnbmattw%@ﬁ‘bﬁwyéﬁ'a@gé&i@e el m'%at ed during
separation by distillation

) and. hepce Y adetplex
comPbsdidintéaaily remcts wite C@ébP@eg@dﬁgghé%{mir? recover ed
aS the dialkyltin dial koxide. _As. des

. crlhed , the
the @}Ll.dg{ dgqanppset canbonrdioxifR é?ﬁgs?h%%t ‘rruﬂgﬁ‘@ tin
hav'EQré)oun e'le. g. a trialkyltin alkoxi dg% th(gt r;{;?ai@nla@’v

bol |1 g, 0L 0 106l thsugh caat thee SEpak & 66" oy
oxXyGRR A9 ‘ion. Wen carryi ng out regc%g%ﬁ%%%%/ﬁle%
the alkyltin, 1 ey Rakialersarod [ , e Tow
abobgiqqﬂf@“&oﬁ%hgﬂﬁé'?‘ i“é'ﬁkym n al koxi de ma ,@tgh Eﬂg?ﬂe
removed i n advanc i St bdoct soigisati i
Sumcumlexﬁat@f&n"?&%&g’ it%ﬂsti |lable alkyltin
al koxi de catalys

| t4iBRi ionipratedsdwiNg t h
activiegbo trgdnent, Q}gaé\chgﬁg%ﬁ di8Rid 17 etiomipvats ¢ the

conponent and the activg_
conponent, before then, K 20 reagti Wiulch driginatioghtiiom

seitdtion bardistitedioneid ergﬁa%{b?gn conditions will
be described. The reactio

st hat t {AC & all Ko sitdep
the(&%t'%kdmpbn@e\téqmelciokYﬁirﬁ;%a? Zﬁ%tcﬁgﬁ@ahgnd‘ hence t he
production rate and yield of t

h od ' i n
6l e g db AR
0215209 ARy 1t Lompound (e.g. & trialkyTin HikBxid¥)
has a low boiling point and hence can be separated out by |
distillation. When carrying out reaction as above on the alkyltm.
alkoxide catalyst composition, the low boiling component trialkyttin
alkoxide may thus be removed in advance by distillation, so as to
obtain as distillation residue an undisiillable alkyltin alkoxide
catalyst composition that comprises only the high boiling
deactivated component and the acti\)'e component,. before then
reacting with the alcohol and/for carbonate.

Next, the reaction conditions will be described. The
reactions that take place in step (1) may include equilibrium
reactions, and hence the production rate and yield of the product

[ een tin
dialkyltin dialkoxide greatly _depend on the molar ratio betw

| and/or
atoms contained in the active component and the alcoho
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carbonate. Although varying depending on the type of
the al cohol and/or carbonate, the ratio of the total
nunber of nols of the alcohol and/or carbonate to the
nunber of nols of tin atons contained in the active
conponent is generally in a range of from1l 5 to 1000,
preferably 2 to 100. Because the reactions are
equi | i bri um reactions, | : thétty ¥Costhakatodiod]
carhangi&g M%Ha?%@f%éggtgﬁ%éﬁaﬁq s of y?i n atomin
the active conponent _contained i kQne
andi0 ik 68T aien 3R ol falis Mol F%tﬁ?q}déﬁgng’rﬁhéﬁé bglfggneral ly
be made to proceed nore quickly, but if .a.lar XCess
alcatiollandher aackdoate @'&B%dﬁumﬁéﬁ %@ﬁlﬁﬁéﬁ®%t§%§
required to evaporate off the al cohol after the rom 1
contgmad i thanattnencomponant ingeassalyiig a sAneg abfTe
The reaction tenperature varies depending on the type
to 106 hereterabe) 2atdn 00. caBboause thedraartiora@ Pon
pressure, but is generally in a range of from50 to
eqB0BriGm 4ba?tidingh iATheomes ahat @xceisdealosiliisrissed e
prone to occur, whereas at a |low tenperature,

bas[egﬁég i %ﬁu HE&Y of 'ngéMs 37 WY Stdrheherab betivenpemaurent

hus"Trom 60 to 180 C. The.reaction pressure

cor?;lgirgg%ﬁart}w%sggfﬁ@ﬂd%ggx%kg?aI[ﬁi“?f@ﬁbobbtﬂﬂ‘a, eaaktion ican

reacti on under

d i zed : . ‘
' gem;rg@:g;{lhﬁé%q gé ﬁ?égééggﬁwﬁga@@:&g\ 1 0Si £Padld BRYBRs of

out 1n a pressure
range of from20 Pa to

1" MPa, To_efficient
thewatarhadris/ w$e et mHFBﬁfb%%er bﬁg{?e%‘é‘lrﬁh% &Y apBR off

eactron
system, a nore preferable range is from 10kag i%o
theDafcoVRa. affhetbeneactiorpaand ARG A AN P5n8P81°t'Re

reaction tine for the reaction carried out | n ste 1)
préferabr.pr Fhente2Riomentpanatyr ey arss Q@ﬁ@é‘c{mﬁeori’ |Rhl(ehe
case of a continuous nethod), 50
type of the alcohol and/or carbonate and the reaction pressure, but
is generally in a range of from 50 to 200 °C. At a high
temperature, side reactions are prone to occur, whereas at a low
temperature, reaction is very slow, a more preferable temperature
range is thus from 60 to 180 °C. The reaction pressure also
varies dépending on the reactant type, and it is possible to carry
out the reaction under depressurized or pressurized conditions,
although the reaction is preferably carried out in a pressure range
of from 20 Pa to 1 MPa. To efficiently remove water and/or carbon
dioxide from the reaction system, a more preferable range is from
10 kPa to 0.5 MPa. There are no particular limitations on the

reaction time for the reaction carried out in step (1) in the present

invention {(the residence time in the case of a continuous method),
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whi ch vari es depending on the reaction tenperature and
pressure, but this reaction tine is generally in a
range of from0.001 to 50 hours, preferably fromO0.01
to 10 hours, nore preferably from0.1 to 5 hours. 5
As described above, the reactions that take place in
step (1) may include equilibriumreactions, qjand hence
. Lhe dial haindicd koxirdactipnoldmpeeaturg ahdfpresgurfie
Wh'%ﬂ?lrﬁ%rgéhgbgl?qﬁproduct side. That is, the
di al kyl tin dial koxj ' | il D f FREMVO I o 0
but %‘é/@agﬁ%g‘m%ilgﬁeﬁe@] mpi %e reaction liquid. As the
dehydration 10 d icl feeayigr &bno 0. 1
hourst BerfesaRhb Cﬁg&tﬂm @gﬁppﬁl‘lgls’,}%rﬁe"c’gug tillati gn,
menbr ane separation, and a nmethod using a dehydrating
to Samedtsor the like. As distillation, a nmethod such as
reduced pressure distillation

, di St Walsp
(b Aef deboritodiaboves e repcHpES TN Ekg Riad I i (1)

I on

can be used. As nenbrane 15 separation, a.\ag?t&od such
maf$nBRIGEABEUIbro0M ea tisonseandaeacs dory Aty YT agent

a publicly known dehydrating agent such as a ide
diali®,5g8!i8rostadNed BN shiftingethe !erthlenuaséOcth?clafr%H%gs' :
out reaction wusing distillation, the reaction ISt gade

t.0 proceed mhileq@iirbkldd i obltéined byhremouHGWA R
Th%ksertﬂgngl%éwglgr%on di oxi de as a | ow boiling 20

andREARRy gig8YEL, fle radictionrqaitn, Asniits dedrydsation

dssed through the reaction liquid so as
mefinoth EnBubaBt kBT e ar o HEe e e e ont & ns
A B R S i
usitngeamd/aél’?;dr:tilng agent or the like. As distillation, a method
such as reduced pressure distillafion, pressure distillation, thin film
distillation, or azeotropic distillation can be used. As membrane
separation, a method such as pervaporation can be used. Asa
dehydrating égen‘t, a publicl-y known dehydrating agent such as a
ﬁwo!ecular sieve can be used. In.the case of carrying'out reaction.
using distillation, the reaction is made to proceed while distilling off
alcohol containing water and/or carbon dioxide as a low bqiling
component.

Moreover, an inert gas such a nitrogen or argon may be
passed through the reaction liquid so as to promote removal of
water and/or carbon dioxide from the reaction liquid. If the inert

gas contains water then the alkyltin alkoxide obtained may be

hydrolyzed resulting in a decrease in yield, and hence the water
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content of the inert gas is preferably made to be not
nore than- 0.05 vol % preferably not nore than 0, 005
vol % There is no need to use a solvent in the
reaction, but an inert solvent that undergoes
azeotropy with water may be used with 5 an objective
of rapidly discharging produced water fromthe system
or a solvent nmay be us I DRV Renbt whelte yham -t o
content of the én?hteg¥§éﬁoqrie‘g%r%%gr@t%id%nfo anpl es of such a
sol vent include chain or, c | pcar bons havi ng
0.05 vt prefesaklyr peh “b?r&rﬁha%ﬁdbgts%&;g contai ning a
chain or cyclic hydrocarbon havin rom4 1
car Theratismo o it@eeﬁaﬁﬁil"ég‘lt i‘&éf‘ﬁd@%%!a%’ glr"tlgn
cyclic hydrocarbons having from6 to 16 carhon .
ineftes @G thaomndergoaseateetnomysyitheRdfk "@?%&%Pg%a%'th
heptane (isoners), octane (isoners), nonane stem
an ébi@&‘?\r(é)of Gpaane d(dcranginy, prostucaibaaier fTPEbHE $Ystem.
exadecane (i soners), cyclohexane, cycl ohgg{&anel,t :tLSthe
eyl 'ﬂ{bﬁy eNZ8Rao trRbtEene this )l widéty( o5 tadas)litate
of %tﬁ%}?gé%ze ebla%ngg sooon,band ethers selected from
diet hyl et , G elthgiich @ senemsrs) incliubatghain or
rea&tmxppgg{}ﬁbs) dé%%@%? ether (isoners), dioctyl
et her (isoners), diph t.he bo® 8fbmkn areetisrs
cyqfc byﬁﬁ@C%ﬁ?%{P%6‘#&'%3@%‘5&& L%eq{g}boi ling point 20 -
than water such as thanol o t idmad to 16
comtaiotndpi ehaifedf Cb/ﬁﬁg hy ey r%r?% “aoﬁ%“g"‘

azeo pi ¢ conposition
having a | ower boiling pojnt. t

t.he. hal: i
. catisEd atomsn t Spegitht IByampled mﬂﬁﬁﬁa%h%ﬁbﬁg’ygé'&fned

e Bresert L hueriLen Lo L R L g e

carried out by using a 25 dehydrating agent such as_a
peﬁ?éﬁé%'i@dm%k@)’,eheﬁane (isomers), heptane (isomers), octane
(isomers), nonane (isomers), decane (isomers), tetradecane
(isomers), hexadecane (isomers), cyclohexane, cycloheptane,
cyclooctane, benzene, toluene, xylene (isomers), ethyibenzene and
so on, and ethers selected from diethy!l ether, dipropyl ether
(isomers), dibutyl ether (isomers), dihexyl ether (isomers), diocty!
ether (isomers), dipheny! ether and so on.

In the case of using an alcohol having a lower boiling point
than watér such as methanol or ethanol, if an azeotropic agent that
forms an azeotropic composition having a lower boiling point than
the alcohol is used, then the dialkyltin dialkoxide can be obtained
in the present invention through the method as above, or

alternatively production can be similarly be carried out by using a

dehydrating agent such as a molecular sieve.
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For the -above reaction, any reactor may be used, for

exanpl e although there is no limtation to the

followi ng reactors, a batch reactor, a sem -batch

reactor, a continuous stirred tank reactor, or a flow

reactor, or a conbined reactor in which such 5

reactors are connected toget her. Moreover

specifically, the eact Ik for

r eaEﬂbﬂhéfa%‘f/e t@ﬁé‘fE Phle | ég%‘%?tﬁ‘ sgge%saénd]k react or

arrultl-staestlrredtan reac a
exathplie although Bwrens Na H:Df '°§’t§ﬁ;ih% |ro%%d{m

colum, a continuous nmnulti -sta e . disti I I{aérjegp
batonireactor aemigbatcupparton RepanknuRNSFyeRDiady

circulation reactor. Publicly known roce;ﬁa’t aus&gcg]la
reabﬂcgrl W §9|dviseadtentat aconboredseactPbil Net'E

thermoneter, a reboiler, a punp, and a condenser may
rea%{f?,%t 5?&*&%%@&t@aqwgaﬂer aMorenemgpaalfice dPEi ed

using a publicly known method such as steam or a

reaﬁga te{cﬁ y%ﬁnéﬁ &910{ B dEoP@f caty tese dncludingea Bireed

own e od such as natural cooling, coollng

tanguqearqtﬁré g g‘%@l-ghagé %’iirwtéﬁﬁ(‘rb'a@lﬂohaé pakedcachined, a

subj ected to distillation

2) so as t istil eamtaiud e
dlsélullélltlaﬂ P&M@Palﬁmlgesﬁ%é dh}tﬂ étaéﬂabglngﬁ glénat i ngu
from20 the actlve onponent I
muttratageonts t Gt e S M BNy f?ﬂct% nfkfig & Sppért therein.
according to the type of the rou
or @r farped d?m(:utateordlrégpmrat i %Hbfgwgﬂg ioggg? ;@éﬁﬂg}ﬁ'\ent

at a dialkyltin dialkoxide vapor ten‘per ur
indlaaesy ehstruane SE&tian 366hcs BhHowhMeie l'hi ﬁ'\er%c?meter

tenperature, the nore likely therrml decorrp05|t|on s

r hAg 4 tendiestsdrl maiyobe attached@s faguired.
@ @s@%nggWS preferably 53

.and heating may be carried out using a pubhcly known method

such as steam or a heater, while cooling may be carried out using
a publicly known method such as natural cooling, cooling water or
brine.

After the reaction has been carried out, the reaction liquid is
subjected to distillation in step (2) so as to distill off and thus
recover the dialkyltin dialkoxide from the product originating from
the active component. The distillation conditions for the dialkyltin
dialkoxide vary according to the type of the alkyl groups and alkoxy
groups, but the distillation is generally carried out at a dialkyltin
dialkoxide vapor temperature in a range of from 30 to 350 °C. The
higher the temperature, the more likely thermal decomposition is to

occur during the distillation, and hence the distillation is preferably
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carried out at a tenperature in a range of from30 to
250 C. The pressure varies depending on the type of
the dialkyltin dialkoxide, but the distillation is
generally carried out under conditions of from nornal
pressure to a reduced pressure, specifically from 101
kPa 5 to 0.00013 kPa, preferably from26.6 to 03006T51I@e
kPa. There are no L el diirbai 3ot ABSC HE. t
carrieg %i%‘hattﬁ@%ﬁ?r&tw‘?é@i%ﬁéﬁg carried out, but this
is generally in g range,of .f OdidIRyE(h Qeatkexide,
presswieevapey %?Bﬁﬂa!rtgl ot%t%%%:ag,qh%oég p!r(eferabl y from
0.1 to 5 hours. For the distjllati QEAFS of Hedm
but aise raidtitiatiosy ssgaperady Fafi9 89?55\’{‘%&‘2%@% e
distillation, or thin filmdistillat

1.0 e
nor fridl (diesssure, tot @ riamplmﬂepf%%s‘é'ﬁ:iW%ﬂt‘fgg&aﬁﬁg—ﬁﬁ kP
distillation, a nmulti-stage disti IIat'ic_),n coJI. s aﬁ*e no
to (FBBDHIRPS, Bieféraiadeod Qﬁiﬁltat@-@@?’%k &m, ﬁggac &d
colum or the like may be used. Instrunentation sucrh. d
parfl® faf [iﬂWtéE‘?éﬁé ANeha tirherfopnehiah thedied!|atien 1§ GRi L
Hnec I'ng nmeans, a punp, a heat source and so on nm

rce y
out iy FEE (S Y RIG ) BNeraRpat dtorm 0/0H 0 2pBKT R y

nor eover heat recovery may be

A 0T I R s et

ary starting material. According to
the above method, .the acti oL et reduice@ priessure
hosghar EPédh@u‘t’“Sgﬂl@tPébo% rr8§%§§ a useful dialkyltin

dlsgllel&t(q?r;;lt g ge,séi,—;mgf%ﬁiaﬁ%hf Eg'r M‘lﬂ‘glfﬁwgﬁrﬁ}fghét&?:m bdeused.
e el A B IR 75
mupl’:i(-e:teang:e Idri];/t?lrl];tligrr: column, a continuous multi-stage distillation -
co|uh1n, a packed column or the like may be used.
instrumentation such as a fiow meter and a thermometer, valves,
piping connecting means, & pump, a heat source and so on may be
used attached to the apparatus within a publicly known scopé, and
moreover heat recovery may be carried out, and the alcohol or the
like may be recycled as auxiliary starting material.

According to the above method, the active component can
be separated out and recovered as a useful dialkyltin dialkoxide
from the undistillable alkyltin alkoxide catalyst composition

containing the high boilihg deactivated component and the active

component.

Examples
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t hrough exanpl es. However, the present invention is
not limted to these exanples. Analysis nethods 5 1)
NMR anal ysi s met hod NVR system nade by JECL Ltd.
Appar atus: JNM A400 FT (1) Preparation of 'H NVR /
13C-NVR / 119Sn-NMR anal ysis sanple 0.3 g of the tin
conpound was wei ghed out, and approximately 0.7 %o%f
deut er at ed chl or of or nade (& breyakbd iNvaR sc
10F 8908 gasd @.eéeﬁﬁg]oéef'%&?ﬁégfigmi E (made by G ade)

as an 119Sn-NMR internal standar,d @rdenotdimditele
throGEh hizifiphes nfboe:te‘i%ﬂl}ﬂiefBWﬁd%%,m&%Egi obt ai ni ng an

anal ysis sanple. (2) Quantitative analysis nethod
1 tdiaki ve analysis was carried out on the
to tha?ﬁs&ﬁ%glgs FSsan'pl e solution based on a calibration curve

bt ai n (?a carrying out analysis on reference
s v
Aﬂag’aﬁﬁﬂﬁg% vari ous reference substances. (3)

Cal cul ati on for alkyltin al koxide yield The

5 1) Wﬁyﬁf‘?#%ﬁ{g%m&ggyi el d was cal cul ated as rmlol‘;é_u Ltd
pr oduced, Z'OJtM<’§1 | RO NMRnsystem gpans| Y Qb
at opraratitnlN yl'tin al koxi de obtained based on

. ! hpfe
nunber of o] s, of atoraRy/ | e n-tiMPoanalysts sa
(1)rFlepﬁehPé‘d°foyHéoiHMﬁzgal t?‘)oiw'\rﬂrul a (1) and/or rt((_5(5). 2)
Anal ysis nmethod for water tsed GitDBNG ace
noi . 8ree MhQrtIWBQUMQ@%ﬁQEiQﬁ%S Cheni cal

| drich,
app?:c:xﬁ?r:aa}ttellfgj g of deuterated chloroform (made by Al

ini analysis
solution was mixed to uniformity, thus obtaining an NMR y

sample.
(2) Quantitative analysis method

[ sis sample
5 Quantitative analysis was carried out on the analy .
1 .

' ing out
solution based on a calibration curve obtained by carrying

[ substances.
analysis on reference samples of various reference

(3) Calculation method for alkyltin alkoxide yield d
uced,
The alkyltin alkoxide yield was calculated as mol% prod

2 .

i in the
obtained pased on the number of mols of tin atoms |

compound represented by chemical formula (1) and/or (5).

2) Analysis method for water

i ishi
Apparatus: CA-05 trace moisture meter made by Mitsubl

25 Chemical Corporation
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(1) Qpahtieatbeensinalvals B8

55 (1) Quantitative analysis nmethod 0.12 ml of the
anal ysis sanple was collected using a syringe and the
wei ght was neasured, and then the sanple was injected
as is into the noisture neter and the anmount of water
was neasured. 5 Then, the weight of the syringe was
agai n neasured, and hence the anobunt of the sanple

i njected was calpula%ggﬁland then the. water content

ned. 3) Gas chromat ography
anal ysi s nethod for carbon

at e : : inge
Sy 421 MRt the ShaNERIS FEBPPONAT BACCD Savan (1)
Preparation of analysis sanple sol uti . : g
andrtﬁg%bg{%ﬁtsglalstmiasmedweﬂfgdwélae‘al} e %ﬂ%%lgp\é?giﬁ eattgl yas
1.5 g of dehydrated acetone was added. Aﬁ,pro ieré%gﬁ.gﬂ_
' 'rg"oti‘ ndistHelpiaeprard pheramoenha’ WAL Sh@f
1S 148 (?gas an internal standard, thus ogb?‘ieai )g%égggﬁée
chr.omat oqr A Se Y lagadpleR§HIeE2
Th%rtg‘ﬁawgﬁrgrzﬁgt@%g%@?%econdia?i ons Co'éj_,méag?két nmade
by J&W Scientif]j : | Gidisdcpltadeteq,08
the mpsnt S dhe %%hﬁ’éﬁgf‘ﬁ%‘“e'd o ias

30 mlInside diameter: 0.25 nmm

Fil mthickness: | m,Col dure: 50 C (risi
_ waml,r qmntg}nﬁmt?%oga@plgﬁwg%ét%‘mﬂhé U (rising

Jection tenperature: 300 C 25
3) g?eztsegif\gmg(teggr?;gﬁyraerial\,.s;gi% %ethod for carbonate

Apparatus: GC-2010 system made by Shimadzu Corporation,
Japan
(1) Preparation of analysis sample solution

0.2 g of the reaction solution was weighed out, ahd
approximatéiy 1.5 g of dehydrated acetohe was added.
Approximately 0.04 g of toluene or dipheny! ether was further
added as an internal standard, thus obtaining a gas
chromatography analysis sample solution.
(2) Gas chromatography analysis conditions |

Column: DB-1 (made by J&W Scientific, USA)

Liquid phase: 100% dimethy! polysiloxane

Length: 30 m

Inside diameter: 0.25 mm

Film thickness: 1 pm

Column temperature. 50 °C (rising by 10 °C/min) 300 °C

Injection temperature: 300 °C

Detector temperature: 300 °C
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56 Detection nmethod: FID (3) Quantitative analysis
nmet hod Quantitative analysis was carried out on the
anal ysis sanple solution based on a calibration curve
obtai ned by carrying out 5 analysis on reference
sanpl es of various reference substances. Exanple |
Step 1: Production of tetra al kyldial koxydi stannoxane

672 2. 7 nol icbutyl tin oxi de (made by Sankyo
e<(9t| rb”&%}%?{:aﬂ?Co Ltd., Japan) and 1900 g

(21 5 nmol) of  3-neth c{l but anol (made by Kuraray
(3) mantlmauveﬁb%e{)s'w#b into a 3000 nL flask. The
flask containing the m xtur

e anwhidis sample
s| upupntihativatanaiyess f"@saﬁagvaporg SWR- 144, made by
Si bata, Japan) having a te

soll.ﬂidn baise dl6n(DRalibsa lmgug&eb&g ‘@ﬁe@%%ﬁryfns%wpped

porati on

Japan), a vacuum punp (G 50A, nud V, ARar)
%H@éi@mmsammleﬁ ofcanigss r??&(ﬁé gla ﬁoasr}é Vor ks
anafys|s
Ltd., Japan) connected thereto. The outlet of a purge
val ve of the evaporator was connected to a line for
nitrogen gas flowi ng at normal pressure. The purge
val \ée of the 20 evaporator was cl osed, and the
Ex %Jre in the systemwas reduced, and then the

destapno
‘n’iui%fs &n 1E{@’a@ﬁ%ﬁdap‘”agﬁm'k“y it he oy

e system and thus return the system i

S Sl sl R oS S
Cheonioais &b - théﬁ SRdanpidd 2808 o'(29.8\ABR Ot O Was
3-methyl-1-butanol (made by Kuraray Co., Ltd, Japan) were put
into a 3000 mL flask. The flask containing the mixture, whic?h was
a white slurry, wés attached to an evaporator (R-144, made by
Sibata, Japan) having a temperature regulator-equipped oi} bath
(OBH-24, made by Masuda Corporation, Japan), a vacuum pump
(G-50A, made by Ulvac, Japan) and a vacuum controlier (VC-10S,
made by Okano Works Ltd., Japan) connected thereto. The outlet
of a purge valve of the evaporator was connected to a line for
nitrogen gas flowing at normal pressure. The purge valve of the
evaporator was closed, and the pressure in the system was
reduced, and then the purge valve was gradually opened, so as 1o
pass nitrogen into the system, and thus return the system to
normal pressure. The oil bath temperature was set to

approximately 145 °C, and the fiask was immersed in the oil bath

' ' e
and rotation of the evaporator was commenced. With the purg
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val ve of the evaporator |eft open, rotationa
agitation and heating were carried out for

approxi mately 40 m nutes at nornmal pressure,

wher eupon the liquid mxture boiled, and hence
distilling off of water-containing 3-nethyl-I|-butano
began.

This state was 5 maintained for 7 hours, and
then the purge val ve was cl

tatibr gnEHSAEI n
valvd BE tR¥sdeap ooyl eld R §7): Fd 3@% ,1aéa§n*d excess
3-met hyl -1 -butanol was distil
[

/ | indiidiepmEsssér e
, 1hEd DAL apr o VAt el #8 %‘g'qﬁgag. A ot 1 1 | at o
wereg opped com ng off, the flask

s_LiLfg: off ofn t he
0i | b@tﬂq ﬁl'(ggdrmﬁnjrerbmila@i éﬁﬂ:@egkko&t@ﬁgmarent .
wherqURR Y Rt er 1ifting the flask out _g‘[‘on%{g}g Wk bat h,
t he I(‘)ur e, @ @th‘uwsl-buadnal Pgd@pene N%8'4S to return
wataheopttMP & t'he dystemto normal pressure.

AR ghd

reaction |jqui #9sn the qoarECy AME Wbt & Med i n

B maimmnﬁﬂa@f.%xpc"grsﬁglto Sn-, analysis results té‘ges
product 15 c

: d éx
| radually reduced, an
the préssuse t'@ttr‘gbﬁﬁ/tle-nl,vﬁq%igs( 3- et hyl but yl oxy) - dhst annx,
ane was obt aj ned % A Bkchweth @Wphassdrein tRE SY
3_ﬁfgthyt-3nl-butﬁ@§d wes é' Same procedure was repeated
twel ve tines,

t hus_ obt aj.nj. bd edmingsdf.gths flask
at frof 73, 1336ek PabutQNCe g’bﬂgt%-strtneg?hyl but yl

oxy) - di stannoxane. 20 Ste

' % tijquidolvas a
wa%j[f?é’ﬁ‘%&fr@h‘t sheioigbater ||']eyrgé8ﬁ|6ﬁ Iicguit

econposed
ter-containing alkyltin al

9 ¥ oil bath, the
SRS iifliyceahted liing dHRt inﬁ%@tgi‘%gm“ oil ba
e e i oo d so Shon.dfinfhE pressire in
0 adually opened, SO
pu1de VR EEP Y1~ 1, 37 bi s(3- met hyl but oW HYuH haEnox
thgnseys%%?l{lgendormal pressure. 880 g of reacll |
' | j 19gn-, "H-, and '°C-NMR
obtained in the flask. According to - Sn-, H-, an
analysis results, the product )
' ane w
1,1,3,3 tetrabutyl-1 3-bis(3-methylbutyloxy)—d|stannox
15 g T ) | | | The
btained at a yield of 99% based on the dibutyltin oxide.
0 : . -
‘ a total
procedure was repeated twelve times, thus obtaining
same
of 10350 g of | _
1,1,3 3-tetrabutyl-1,3-bis(3-methy|butyloxy)-dnstannox :
1 1 ) | | l1
Step 2. Production of carbonate, obtaining thermally
20 .

[ i talyst
decomposed matter-containing alkyltin alkoxide cataly
composition |

i ction
A carbonate was produced using a continuous produ

apparatus as shown in FIG. 2. The

' roduced
1,1,3,3 tetrabutyl-1 3'—bis(3-methylbutyloxy)-dnstannoxane p
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58 in step 1 was supplied at 4388 g/H froma supply
line 4 into a colum reactor 102 of inside dianeter
151 mm and effective length 5040 mm packed with a
Met al

Gauze Cy packing (nmade by Sul zer Chentech Ltd.,
Switzerland), and 3-nethyl-I-butanol (nmade by 5

Kuraray Co., Ltd, Japan) that had been purifgi_e? |/E‘r1| a

distillation_ col 0 otHRPsuepptine4958ig /A4 - -
in stépm%apﬁpif‘epiﬂ q%E"ljané‘{)matisrhe col um react or 105. Tg_g

liquid tenperature in fhe r tzof sanadfietide tend
colufriséagtar ‘r@&toérméh%lezg[‘ B'be&??(e;ls)l 25

r 112, and the pressure
was adj usted to approxinate

| 1 igegbq Swizer
5048 RS BEEKkEdomithta et Qgngﬁg%@g%@@@iﬁu@ Q

time in the
reactor was approximately 17 m nutes. Elpvof
Ch Sl cant zg'\(@iitﬂgrla&ﬁeﬂmﬁy3'me%ﬂéi§?u@i&t ﬁﬁépor‘?ed
e om an upper portion of the reactor, via &isth &drer
Iinecﬁ ﬁg §g?ag\/)+ﬂhanfhe&i beteiﬁ‘ypuﬁfi@iﬂ Hhé& ng‘ﬁe by
Kurgi@h ey &7 “Ctd, Japan) via a feed Iine 1 i.n%%hﬁ%
15 di 541 Latdiminn) T 4983 giiHc Hromsa gy Wit i 4
colywmpinal Va2 packi ng (nade by Sul zer 'd]t?\rgoﬁégﬁéiq”as
Swit zerl and) and-ha giteaip dr=tuaadna r
the IAIUMMEPBS rpﬂﬁ? Ttfe Ifdtfg feet

fication was carried ouL'2 by 4 the
distillation, Distill giarapodehiidiz, an

adjosheeniortid ok HP'”%@Irag}@g?nhan upper portion of the
distillation colum 101 qReeprpedGoystrig a

predudenses a@y,St%‘ﬁdor%EB(f\é@&o&%l%m a recovery line 3.
Purified 3-nethyl-1-butanol

i ctbRWas
prdd¥ure feguibding vabe 16 A i Cly fe qetacton

portion of the
distillation colum 101. An Kyl.t.i kit e
a g?%i‘irﬁﬁfewolmmihuitea. com%ﬁ’?nis%" of' Watél-£8fHamMing
P I but yl - bi s(3-net hyl buty! oxy)tin and 25 e rtion of the
3%@\'&5@258{5@&“@%-tla&spmt FRa A D HRASSE S

di st annox
reactor via a transfer line 6 and 825 g/Hr of 3-methyl-1-butanol
(made by Kuraray Co., Ltd, Japan) via a feed line 1, into the
distillation column 1041 which was p.acked with a Metal Gauze cY
packing (made by gulzer Chemtech Lid., Switzerland) and had a.
reboiler 111 and a condenser 121, whereby purification was carried
out by distillation. Distillate containing a high concentration of
water from an upper portion of the distillation column 101 was
condensed by the condenser 121, and recovered from a recovery
line 2. Purified 3-methyl-1-butanol was fransported out via the
transfer line 2 from a lower portion of the distillation column 101.
An alkyitin alkoxide catalyst composition containing
dibutyl-bis(s-methylbutyloxy)tin and

' as
1,1 3 3—tetrabutyl-1,3-bis(3-methylbutyloxy)-dnstannoxane W
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59 obtained froma | ower portion of the columm reactor

102, and was supplied into a thin film evaporator 103
(made by Kobel co Eco-Solutions Co., Ltd., Japan) via

a transfer line 5. 3-nethyl-1-butanol was evaporated
off using the thin filmb5 evaporator 103, and returned
into the colum reactor 102 via a condenser 123, a
transfer line 8 and,.the (I T4 ahdwasn
obtainegkirga @a'tOA’Y?%POEHHﬁo%fit W%%B&u/a@nt %@S&r%’ from a
| ower portion of the thin fj evapor at via a
suppiiadsinde a thie filmHeRRAELOL i(@@aqo%bg g[ﬁbéﬁ%}%cl ave
104, the flow rate of the 10 ine 5
E colShilittibnbi G 6 3- Intst. hyepary | Way3 dransfgg line o
1,1, 3,3-tetrabutyl -1, 3- bi s(3-net hyl but yl ox } di st annox
3-nidtByRAtbueanslowpenenapbeateyl aff] U%M“’i%tamg 19 nat el y
5135 g/ Hr. Carbon dioxide was supplied at 973 g/ Hr
ovdd¥ratdNe0autRM AvRirvieal mtordrestetumni rr&ﬁCQPTt"I{b? via a
ressure in the autoclave being maintained at 4 MPa-G

T b inkh ster lime 4.0 1he C,
coqlqlsgen{legrslii ggp%;ﬁ%lbfs?el‘ nkhe il eieé avan 4.0

ehc I'me was adjusted to approximately 4

S SR g e ddsyanbporem fdm ¢ fower

cat al yst

o & A TseNaPAy P P3 a her e Lo o

carbonate. The reaction

liquid was transferre 0,intp a ¢ j oxi de
suppiiedanta amauteelavg go%r élﬁgffgorwlr%gée%?gh?nd a
regul ati ng val ve, and resi dual carbon di oxi de was

dibLaybbés 3-trrethytulydexultdx @& bei ng recovered froma
transfer line 11. Then, the reaction liquid was__.. e

1, 1,GeBapordtdyliia3 coist armetny Ibutiloxy) r st PRRRS§ P
evaporator 106 (nade by Kobel co Eco- Sol utions Cﬁ b

comldbnenaBaing bdibsient to @ppyoximatelyed 3049/ HE- angarcon

approximately 0.5 kPa, being _
dioxide was supplied at 973 g/Hr into the autoclave via a transfer
line 9, the pressure in the autoclave being maintained at 4 MPa-G.
The temperature in the autoclave was set to 120 °C, the residence
time was adjusted to approximately 4 hours, and reaction was
carried out between the carbon dioxide and the alkyltin alkoxide
catalyst composition, thus obtaining a reaction liquid containing
bis{3-methylbuty!) carbonate. The reaction liquid was transferred
into a carbon dioxide removal tank 105 via a transfer line 10 and a
regulating valve, and residual carbon dioxide was removed, the
carbon dioxide being recovered from a iransfer line 11. Then, the

reaction liquid was transported via a transfer line 12 into a thin film

evaporator 106 (made by Kobelco Eco-Solutions Co., Ltd., Japan)

set to approximately 142 °C and approximately 0.5 kPa, being
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60 supplied in with the

1,1,3,3-tetrabutyl -1, 3-bi s(3-net hyl but yl oxy) - di st annox
ane flowrate adjusted to approxinmately 4388 g/ Hr,
and bi s(3-nethyl butyl) carbonate-containing
distillate was obtained, while the evaporation 5

resi due was circul ated back into the columm reactor

sup:plﬁéd'viinawﬂh {Heansf er line 13 and the transfer line 4,

1,1,3,3-tetrabutyl -1, 3-bi S L di b anrete
1.1 ,§m%—tﬁit&ﬁ/!?lﬂé{t"21 - bﬁssﬁé-'isf’hi'@}mﬂ?pgﬁifﬁgi‘EPy 4388
g/ Hr. The bis(3-neth ut te- h RN O
adiehtet 19 aperaxsmatmy Feat /A A BEIBAARMUITD |
transfer line 14 at 959 g/Hr into i.Sti j ;
carbohate ot ainghd kil iackas aRnadneiilE i Bydipration
packi ng (made by Sul zer Chentech Ltd., Switéarl.and)
resitib hats sircuthiEd backlintadbecelynrieaciantlafig @
distillation purification was carried out, whereby 99
trar$i¥r hirsd 39nBhAViHaUtrainsfertibendt heéas 15 obtai ned from
a recovery line 15 at 944 g/ Hr. Upon anal yzi ng flow rate
i oxi Zl9 sa-ad eBly [IB@IYIORY J-idost anrexante
1’1?;%"%{3 té?bﬁmeﬂ%%tlniw-llgstg-, 'mgl-,yz;\nd 13C-NWVR, it was
found t h 1t l4an8 catTeyst conposition
be|egn?§]il.+§2§& tto SpBHﬁllrﬁé{éi? @?HI‘
o 1.1,3,3-tetrabutyl - - bi = - dpptiegneia
visEan st bl arspietd e AlEniTid Breate was sdop
di . butyl -bi s(3-nethyl but yl.o 0. (
a copéieftsainl zﬁsa%%&/g%ﬂ&ge%hpéiyié ou?ggng;rgg?%x? mat el y
240 hours, and then  the al kyltin alkoxi t
distitiadiesi cobnmRad Ok whtﬁ"awr?sf-P%ﬁf‘?xa thh%J‘géﬁaﬁg?Hg%l%Y
at 17 g/Hr, while ) d a
padkihgl(atet bytBuler1CBentech- kid. hPWiEEST 8RG) Nt rashax
ane produced 25 in step 1 was supplied in fr_?m :;[1 f eed
reboilér 177aind @ gbhdenseor 27, and distillation puritication was

carried out, whereby 99 wt% bis(3-methylbutyl) carbonate was

obtained from a recovery line 15 at 944 g/Hr. Upon analyzing

alkyltin alkoxide catalyst composition from the transfer line 13 by

119gn. 'H-, and "*C-NMR, it was found that the alkyltin alkoxide
catalyst composition contained

1,1,3,3-tetrabutyli-1 ,3-bis(3-methylbuty|oxy)-distannoxane, but did
not contain dibutyl-bis(3-methylbutyloxy)tin. | Continuous operation
Ias above was carried out for approximately 240 hours, and then
the alkyltin alkoxide catalyst composition was withdrawn from a
withdrawal line 16 at 17 g/Hr, while

1,1,3,3-tetrabutyl-1 3-bis(3-methylbutyloxy)}-distannoxane produced

| in step 1 was supplied in from a feed tine 17 at 17 g/Hr. Upon
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61 w thdraw ng approximately 120 g of liquid fromthe
withdrawal line 16 and carrying out 119Sn- NVR
analysis, it was found that the liquid contained
approximately 60 wt % of 1,1, 3,3-tetrabutyl-1, 3-bis(3-m
et hyl but yl oxy) - di stannoxane, and in 5 addition to
this there was tributyl (3-nethyl butyl oxy)tbgdgnd a}dme
: it Matehy it wesfeliqerhfiom dheaw W

W't“ﬂi%ﬂbg é-{%'8F50)Nppm P%r a deactivated conponent liquid
origi natin amd, h nSPEORPPsWiasofouri epaBthe hiqui

16 apd {Y'&@gg% re‘ét:'{(;?/\ieﬂrﬁzji gf(ég:ial yltin dial koxi de from
10 thernally. de o ter-containing alkyltin

coniaingd 68%9%':5\"?@%% gc%ﬁ%o%i ion 100 g of the thermally
deconpos

ed mattey-cqontai.npi |k i di
1.1 noaieabebiinba pige- ity ey tlstaRneaerss and in
0.85 nol) of the bis(3- hyl hut yl
add(citiodukoethi')SrtW@pNés fsi%@?ﬁ%ﬁhsﬁﬁv{bo%wf%@??ﬁb@ds%o L
flask in a glove box purged with nit en, t
plufaiagkoaEm Rtgswlp'qi’esr w@.re%h%gm liBgk fEBE?a‘?fLYorﬁé“ t"agadtn% ?(??J? e
was attached to an evaporator (R-144, madf]e_! b\é}ﬁﬁi bat a)
ppr?af\bir@ e dctpasalt oo m poen taong irsafin @ feamdne i h

OBH 24, made by Masuda Corporation), a vacuum punp

+iqpde by U vac) 20 and a vacuum control |l er
de{%-g%ét,lgﬁnhde by Ckano Works Ltd.) connected thereto.

The % | gt U 4 RO ¥R o Ryt b dealaptiimioal kowide from
conn ed’to'a line tfor nitrogen gas flow ng at normal

pressure. The r | in atwaper aflwxidescatalyst
th%‘ﬂb%lzﬂ,deﬁ?anﬂgggrrgggjé?eg?ﬂglt r!etjasys)f‘em was reduced,
and then the purge val ve was gradually 25 opened, so

copPatiPlss nitrogen into the system and thus return
t he

100 g of the thermally decomposed matter-containing
alkyltin alkoxide catalyst composition obtéined in step 2 and 171 g
(0.85 mol) of the bis(3-methylbutyl) carbonate produced in step 2
were mixed together in a 500 mL flask in a glove box purged with
nitrogen, and the flask was stoppered. The flask containing the
mixture was attached to an evaporator (R-144, made by Sibata)
having a temperature regulator-equipped oil path (OBH-24, made
by Masuda Corporation), a vacuum pump (G-50A, made by Ulvac)
and a vacuum controller (VC-108, made by Okano Works Ltd.)
connected thereto. The outlet of a purge valve of the evaporator
was connected to a line for nitrogen gas flowing at normal pressure.
The purge valve of the evaporator was closed, and the p‘ressure in
the system was reduced, and then the purge valve was gradually

opened, so as to pass nitrogen into the system, and thus return the
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62 systemto normal pressure, whereby the r [
apparatus was purged with nitrogen.yThe oi leaggltgn
tenperature was set to approximately 150 C, and the
flask was imersed in the oil bath and rotation of
the evaporator was commenced. Wth the purge 5 val ve
2;riihzdevgpor?tor | eft open, rotational agitation was
u oL _ appr oxi 4 a3
sysigrdoart harBheiRE el Rbg e R R and
e pressure int Syst, :
purgesi WtaInTemamn RESSN SA (0P ar ARt I o e s e
in the system at from20 to 3 kPa S| IO 0
appsoappatelyohf®g Cofand the ff‘?%tER”@\%émlm%'tcsgeddjéﬁt h%r%?n%tatlwg
oi | bath. Approximately 117 g of reactign . |i.gui
andopd @it e of th Sepcapaiatar oyas &&@qucgui g‘?'ﬂb tHe ;Siuk’@é
distillation) Next, using a gas-tight syringe (made by
val Ve thendvapdlai@rdift bhen ea&aﬁif@naﬁaséﬁ%l%gﬁﬁﬁarr ?g
a 200 m three-neck flask equipped 15 with a

t ; )
out #?:rrefpﬂ‘ﬁa\ﬁuﬁ{éwﬁoekhoars et Inorneainpeesssree AN n the
fractionating columm in which a 25 cm | ongl%lé’Ba

di st i i .
urge AL RddMan Baekegrad dureHel théaly skem
purg sylfaH at e recel ver were ‘gonnect ed togetklher, g:?”g 2

t her ponet er ile NGl ; HiBti ifft w
araghis mﬁé:*’?ﬁéi’%% mﬁ%ﬁgtaégségﬁ&*?%"?5??'3’5‘4”&2"2‘8‘“@““"'
! an, oi t '
progsge e I,wﬁgzrau#’ﬁm NS hPREEr PR B ltiatess &
xi mat el'y m_nutes, t
stopgeed icominigg@ffe thsd'a%&%“i‘ﬁ&i §glp ﬁé@éf*&‘%% t%:é]t(ﬁThe
pressure in the a&gar atus was, t hen ol dual |y reduced
Apprdxithatélyl BT gno gaeHPp; ldguish YV as: Bﬁiﬁ% imately 0.06
kPa. 25 Distillate 1 was recovered at appr oxi rm%/ely

(S8paratishrof iddation higuid by distillation)

| Next, using a gas-tight syringe (made Hy Hamilton), 110 g of
the reaction liquid was put into a 200 mi three-neck flask equipped
with a three-way stopcock, a reflux condenser-equipped
fractionating column in which a 45 cm-long distillation column
packed with Heli-Pak No. 3 and a distillate receiver were
connected together, and a thermometer, while passing in 0.3 L/min
of nitrogen gas via the three-way stopcock. The flask was
immersed in an oil bath heated to approximately 185 °C. After
carrying out stirring and heating for approximately 20 minutes, the
temperature of the reaction liquid had reached approximately
177 °C. The pressure in the apparatus was then gradually
reduced, and distillation was carried out at approximately 0.06 kPa.

Distillate 1 was recovered at approximately 0.5 mbL/min. After the
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63 distillate | stopped comng off, the pressure in
the apparatus was further gradually reduced to
approximately 0.01 kPa and the distillation was

conti nued, whereby distillate 2 was recovered at
approximately 0.5 nUmn. The distillate stopped com ng
off after 5 approximately 2 hours, and then the

st S s, BB o Bt e
rssirobay s et G VBt 1
o e et

L9z Woutogl Jand BidenAteediiced prassure Wasdhfound
apP?B%ﬁ%@W&Q’é%rof di but yI - bi s(3- met hyl but yl oxy) - ti n,

dth ' arihi Swhlsasto fiowsd t
apresRLT Wasip RTad o bE| therheating e °

1,1,3,3-tetrabutyl -1 +3-bi et Hydtilsate- tliatdnnox
StoRREGW B, djs{'ﬁ?ﬁ' d t}-ﬁgfé'ﬁl\%%ﬁgﬁicf‘w&;ri gi nating from

the high boilin eactivate gk ee e
distbate ZroRIBRGADR TS T8 Mo B0e noer S35 Exanpl e

2 (Prod i f b e _abt ai i .
res@@t(nb;v;%rbggﬁ;,ogﬁf a@%?ég%?.git EW@ éﬁ’i(ylsgg vwﬁrc@?h@d out on

i n al koxi de
eagg:dilft?;@fsggraiisek‘tg! %%ﬁ?s{i“gfggn%gl@yruﬁ?ﬁggggf@g?l matter in
mi:?ugzi? %%Em“ﬁseaﬁﬁﬁéé 233&2&382;&.%3%@@;;88 as

anal ysis results were 64 ‘
tributyl-(3-methylbutyloxy)-tin and 12 wt% of bis(3-methylbutyl)
carbonéte, distillate 2 was found to contain 98% of
dibu'tyl-bis(3-methylbutyloxy)—tin, and the residual matter in the
flask was found to contain approximately 1 wt% of
1.,1,3,3-tetrabutyl-1 ,3-bis(3-methy|butyloxy)-distannoxane' with a
plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.

Example 2

(Production of carbonate, obtaining thermally decomposed
matter-containing alkyltin alkoxide catalyst composition)

A thermally decomposed matter-containing alkyitin alkoxide
catalyst composition was obtained through the same process as in

steps 1 and 2 of Example 1. The "'9Sn-NMR analysis results were
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~corhhesiéeart i vat ed conponent

that the thermally deconposed nmatter-containing

al kyltin al koxi de catalyst conposition contained
approxi mately 60 w % of

1,1,3,3-tetrabutyl -1, 3-bi s(3-net hyl but yl oxy) -di st annox
ane, and in addition to this there was tributyl (3-m
et hyl butyloxy)tin and a 5 plurality of NVWVR shifts

originating froma hi bl T ' tincaliocnde
that dbsdheemaiin O ComRRner Taser Sy e
Separation and recovery of di.al kyhti i ide from
catag*ffmagigosj?@fan%?%@dnﬁa%/i%?t%ﬁ}&%w ES’ %"F%F?.X'n 0
al koxi de catal yst conposition e
1,1 ,Btrytgjwdmtgwoaﬁwgéa-rnﬁatmbﬂéESWSh?%gga'g%%ayf‘tgi aepHe
al koxi de cat al yst conposition was, sup

pl i 0 g/ Hr
addgmrﬁ’ toani@kRete a\raszltrs»‘.butylwraﬁtfasﬂpalﬂé‘ﬂi‘é’?ﬁﬂé%g%’, made
y Sibata Scientific Technology Ltd., Japa

) n
urPliidd RMRIEMINEN i yhrmting fovmds 4t gh RRIHPSH gg’ﬁ?g"%@
P approxi mately 180 C and a pressure éStgiﬁagwl mat el y
0. 06 hj bhigegof frigroR2d - 98 Wt %
con}ﬁO@?Fgg{e}}'[&(%‘?ﬁgﬁ yél)gﬁt §| oc>J<y)ti n. Appr oxi nadt;a(?ﬂ'y 386 g i
of hi_gh,.bqi | i t g \edicy 10ipt diaikdxi Qaifon
car ?§F’H§9%UPP‘ %ﬁg%ﬁeﬁl&%ﬁ;ggl c)i/‘si syt hereon, this was
found to contain

- ning alkyltin alkoxide catalyst
thenmally, QEFQNW?Im?Etgf kﬁosrktg-lwgtghyl But yl oxy) di st annoxa
ne, with a 20 plurality of NVR shifts originating from

al so being seen in a range
of from-240 to -605 ppm The, hi

p h i | s
was Sﬂ&gdof/vma-m%tmatmgllﬁoqi?c%mpﬂ%gd Wt &ReBREIMing
bi s(3- met hyl butyl) carbonate produced jn |

al K@ Roideand talysA RO RKEO 1 33 éHPB&POf%EQR%’h@f Hr into

urs

a rgtg%lgzﬁgdi-Br?iggﬁofﬂggp;g?;msg?MZtSS-B:OIQgilf'lggd\gggv %ngé ed at
Scientific Tebhnology Ltd., Japan), and a volatile component was
removed at a temperature of approximately 180'°C and a pressure
of approximately 0.06 kPa. This low boiling component contained
98 wt% of tributyl(3-methylbutyloxy)tin. Approximately 386 g of a
high boiling component was obtained, and upon carrying out
119g.NMR analysis thereon, this was found to contain
1.1,3,3-tetrabutyl-1 ,3-bis(3-methy|butyloxy)distannoxane, with a
plurality of NMR shifts originating from the deactivated component
also being seen in a range of from -240 to -605 ppm. The high
boiling component was mixed with 855 g (4.23 mol) of the
bis(3-methylbutyl) carbonate produced in step 2 of Example 1, and

Q H n
reaction was carried out for 4 hours at 140 °C. Then, the reactio

liquid was supplied at 300 g/Hr into a molecular distillation
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apparatus, and residual carbonate was separated off at
a tenperature of approxinmately 140 C and a pressure
of approximately 0.5 kPa, and approxi mately 462 g of
a high boiling conponent was recovered. Next, using a
gas-tight syringe (made 5 by Hamlton), 400 g of the
hi gh boiling conponent was put into a 500 nL
t hree-neck flask equipped wi 7 SftHpcock, a

apparatdsn sevd I'aSU:ILﬁIiqqr&c’é"aﬂ?c‘@%e?eé@?qut er nonet er,
while passing in 0.3 L/mn _of nitro

iath
femBEf@ﬁ:r\&ayf sipppopichatelitiel 40 45 anGL8 qr%%gugé‘ jvia the

rsed in an oil
ath heated to approximately 175 C _The to pr F & d N
apptHRiMaRAYAL EskPas agrchdpar oyimatRly4b It & B el
was carried out at approximately 0.01 kPa, 376 %hﬁ{q Ae
O"g‘g%\,\?@} W4 re SOPP@ENt NaBg, oising regastihoRt E¥HENI'RE
© o of  di butyl -bi s(3-nethyl butyl oxyn)tti n gﬁﬁ{ﬁﬂbn
o t.he ne PdvRnanad mpich e Mthéa p g
by 't%q)n%:qwdeéf atshkelgaggf??ai nedg 15 approxi mately | wt %

o [ with a three-way stopcock, a
500 mL ﬁh%@?’é‘ﬁ%ﬂ??r-eﬁ%'jjlgieg( 3- et hyl but yl oxy) - di st annox

ane with a, pluralify ' lgtgt, ehilegpassimg in
condrRN$R I g@tﬁ)lil%t& Eee%éélv%fra%asméﬁﬁoﬁmdté gp

trv conponent al so bei ng

seen in a range of from-240 10, - ck 20 Theaflalsk
0. BL{Riro o 1! E &8 &dT géér‘ﬂan%ee’,ﬁ“oeo% é{‘fasggb ther mal |y

deconposed matter-containing alkylf] xjfe°c. The
wasdangsseddanpasiail Bath Aaatednid Pﬁ%&é%@ﬂn%{o%gd

matter-contai ning al kyltin al koxide, catalVstaictiliati
pr&S¥mesint tos apgrarab aiwas areasdy {q%ug%cﬁmgérﬁo%lggya%on

In 25 steps 1 and 2 of Exanple 1. The %%Sn- g'vf%w boiling
wagnééyﬁéa Siesal bpprexienasyth@! kRa. t hef ol Py | |

econposed matter-containing alkyltin %| koxi de
component was obtained, this containing 98 wt% of
dibutyl—bis(3—met‘hylbutyloxy)tin according to the resuits of
119g1-NMR analysis. The residual matter in the flask contained
approximately 1 wt% of
1,1 .3,3-tetrabutyl-1 ,3-bis(3-methylbuty1oxy)-distannoxane with a

. i - \vated

plurality of NMR shifts originating from the high boiling deactiv

component also being seen in a range of from -240 to -605 ppm.

Exampie 3

(Production of carbonate, obtaining thermally decomposed
matter-containing alkyltin alkoxide catalyst composition)

A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in

steps 1 and 2 of Example 1. The 112gn-NMR analysis results were
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catal yst conposition contai ned approxi mately 60 w % of
1,1,3,3-tetrabutyl -1, 3-bi s(3-net hyl but yl oxy) - di st annox
ane, and in addition to this there was
tributyl (3-nethylbutyloxy)tin and a 5 plurality of NWR
shifts originating froma high boiling deactivated
conponent were seen in a range of from-240 to -605
ppm  (Separation | Lcehtairhlyalkiyitin alkoxide
tha*dﬁ% 1) 'iragﬁyr%?ﬁomﬁg)%ﬁaqeﬁ@tgée%g%josed 5alky
mat t er-contaj ni n lkyltin al | tof
catawmmp@ﬁoﬁOmégﬁgﬁ'%%ﬁpﬂ%@ﬁ%g@?ﬁ%?&%’? Y
deconposed matter-containi | Kyl L I ' din
1.1 gatsatqtsabutwp‘o@i-bM@-wﬁﬂgﬂﬁf)‘iﬁ%@éw}&g‘ A&?ﬁrrﬂale Mo A
mol ecul ar distillation api)ar at us EI\/S iOO, tma%ﬁ by
addftibat ® tHeiteirefas eyl (Sgpathy butylprtin g4
vol atile conponent was renoved at a te[rperatur?. Oft
pluﬁgﬁ%péf KR! shit@0ofiganatiagpiress arleiofsbet! IR eRat e &Py
0. kPa. This |ow boiling con‘ponezrl‘lqtiﬂ);ont’a%:&tfledsn 99 wt %
A =BR! iy hbrndng oy ftom. - ox BPY-386 g
co@ﬁ)og\erﬁﬁ%%%gi i ng corrpnc?nent was obt ai ned, gngc upon
carr\ - sONRENg Wil Ry ithedéalkoxi e STals
fourﬁ%rb%rggﬂﬁtna%ﬁa% ¥ y et
1,1,3,3-tetrabutyl - - bi o whioutiyl amoxidetcata
thq{@?a@ tdﬁcg%of)?érrg%itt%}. %‘?ﬁﬁl\l/gﬁ{s i f'?)g origi nating from
the high boiling deactivated conponent al so being
comeFitiRNa range of from-240 to -605 ppm The high
boi I i ng conponent was, m xeq, Wit h 5 ontainin
t he 560 8f ﬁh@rﬁ#%ﬂ?ﬁh?r@zﬂ?‘doﬂﬁf:‘aﬁﬁ)r% ué:indgﬁﬁ% (?p 2 9
of Exanple 'l in a flask under a nitrqge t t
aliayltinr aikoii s ametmrcrcpr@@%m&md‘fa%UPFﬂg‘%#??a 1%’%2:% °
and normal pressure. Then, the reaction Ib?%gﬁtg7 was
2 SeNebiLRG distiBabioy Bppanatus (M3-800. I adiesPY | ?'3A'8n |

appar at us; ‘ e
Scientific Technology Ltd., Japan), and a volatile component wa

removed at a temperature of approximately 180 °C and a pressure
of approximately 0.06 kPa. This low boiling component contained
99 wt% of tributyI(S-methylbutyloxy)tin. Approximately 386 gofa
high boiling component was obtained, and upon carrying out

1185 1-NMR analysis thereon, this was found to contain
1,1,3,3-tetrabutyl-1 ,S-bis(3-methylbutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated
component also being seen in a range of from -240 to -605 ppm.
The high boiling component was mixed with 855 g (4.23 'mol) of the
bis(3-methylbutyl) carbonate produced in step 2 of Example 1 in a
flask under a nitrogen atmosphere, and reaction was carried out for

4 hours at 140 °C and normal pressure. Then, the reaction liquid

67



10

15

20

25

and residual carbonate was separated off at a
tenperature of approximately 140 C and a pressure of
approximately 0.5 kPa, a high boiling conmponent being
recovered. The high boiling 5 conmponent was supplied
at 300 g/H into a nolecular distillation apparatus,

and separation by distillation was carried out at a
tenperature of a

| fsangti anatesof -
was sppptednak gpg 9 Jﬁé;%”?bﬁl'e\bﬁgpd%ﬁn janpaep 0

ereupon 374 g of a | ow
boi | ing conponent was obtai s dratlitengf
and ﬁ@i@qmmrbonaéenféasﬁ?%aaf&%gF alltF 1oy
di but yl - bi s( 3-net hyl bu

LY 0XY) L4 Rad,
apprfo%ﬁmatt@ﬁ/ hight @ aErd ﬁgpﬁ%ﬁ%)eﬂt ?pg?érﬁﬁg}‘f’@/;@?fhm@ga
s

ifts originating fromthe, high_hoili I vat ed

high® E’Wfﬁge mpFEfesebeing racpuftRd- ofﬁ'f‘? h&g%ﬁﬁg - 605
19 pfgm canpl e 4 (Production % c%k%cﬁ)gagqer 9%}1%(5@9

t her mal dﬁqu@@@i 30dtg/ Eir-iobntea k I'n
comglwrﬁqd Xga yst conposition) A therrral_%gé.{etcgtngosed

mat ter - cont ai |distliativoxwas cait
appéb%b%ﬁri'cgﬁ%\ﬁlaysrggk??‘laeszed t hrough t he sane prff)'cess as

in 20 steps | a f 4 Grenplagdla gressUrespt NVR
tem@%ﬁ%%ﬁ_@?@@ﬁﬂ&%&%at the thermal ly decgn‘posed

mat t er - cont ai ni al kylti I iqdef aclmvalbysting
apmomakeliyofh-%bh?%n"‘éﬁ% %ﬁ%ﬁiﬁgﬁy 60 w % of 4

1,1,3,3-tetrabutyl -1, 3-Dbi vl Bainponent- chsieanéax
corpeneahava s obdainad.on & fﬁﬁﬁ@pe V\gl?

tributyl (3-net-hyl butyl oxy).t

' bF haofd, for
98 N8, sﬁidibatﬂpb;s(aamaigyft?l&ahl'&‘@?@habg’ﬁ .%“%222%’1 vat ed

68 conmponent were seen in a ran r < 24 h@ting05
the B boSRg cBrmponaml, relsvahyy o l\gt{/\g{ Re,f;ﬁtls : ty

e wiah pofling seen in a range
from the high boiling deactivated component were :

of from -240 to -605 ppm.

Example 4

(Production of carbonate, obtaining thermally decomposed
matter-containing alkyltin alkoxide catalyst composition)

A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in
steps 1 and 2 of Example 1. The 11°Sn-NMR analysis results \fvere
that the thermally decomposed matter-containing alkyltin alkoxide
catalyst composition contained approximately 60 wi% of |
1,1 ,3,3—tetrabuty1-1 ‘3-bis(3—methy!butyloxy)-distannoxane, and in
addition to this there was tributyl(3-methy|butyloxy)tin and a

i ili ivated
plurality of NMR shifts originating from a high boiling deactiva
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thermal | y deconposed matter-containing alkyltin

al koxi de catal yst conposition) 5 Using a gas-ti.ght
syringe (made by Ham | ton), 500 g of the above
thermal | y deconposed matter-containing alkyltin

al koxi de catal yst conposition was put into a 500 nL

three-neck flask equipped with a three-way stopcock,
a condenser, a distill ate

i_wan ahds@s tgemmonet er,
compbhent pearsi AgeNnned $apR% of f)'f% ni ??ggen 10 gas via the
t hree-way stopcock. The f

| ask - d freaf oi |
bat Belpeattidnt andrfﬁlc@%ieﬁﬁtcgl ‘i‘ai%@%'@ Hﬁéégﬁjessrur e in
the apparatus was then gradually r C talyst
therEr{g?N. beabinaovad roatter exp N g NG gﬁﬁ’gﬁﬁﬁqgﬁ]f(e y CC?. %
a.” 116 g of a | ow boiling conponent was obtained,
ISy taining 99 wt % of 15
com})ﬁ%&h?@?-(s- met hyl but yl oxy) tin ac&gar‘ dnggﬂi o%ég%egfahe
resylts. aof A tNMRin palrpads. by rea@meeit: resi dual
rrafltjg}nq(r% ?%éqﬁgsk vvag 385 g, this co?& e}it‘ni nﬁ(oxide
appr oxi el y 77 wt% Qfmatter-containing alkyltin a
abo}f,elt,h:?,rﬁ'-‘n%g‘( %&lﬂ@%fggn&a‘s(s met hyl but yl oxy) -mgsjéannox
ane and further exhibiti 00! L ahireg -éciN ifts
cat@lryisgicr%ﬂPﬁé'th%M§%ghgi'gL&%Ogboi ling deacti vated
conponent in a ran

RN Sa mstillat
equippeddwitt @dhmg-wgglﬁq?gcrggwlféégnaens@ﬂ astillate

n- NMR anal ysis. The
o e 4 Tobr ool WA B ' irhih 88mirogen
recefvé3an! 3 thrmwemrswlL%m%i%%ﬁ% W

car bonat e
produced in step 2 of Examl

5 nd L QR d'A$ an oil
ga$di4 itRé ok el wa yastiopgoskat Ihéjf@sﬁfmve%sr: ﬂﬁmér%%act par
25 liquid was supplied at 300 g/H into a ?b%‘é' ar
bafli fbistbalibOspphOxiamm@inti@S “Gnd TR8IRIFASYarbonat e was
separ at ed Of? at a tenperature of a_pr_oxi,rmtela;é 140 &d
ap%ggat%sol}&sss‘rﬁén fradually reduced, and istillation W
out at approximately 0..06 kPa. ’i16 g of a low boiling component
was obtained, this containing 99 wt% of
. 118 _ MR
tributyl—(3-methy|buty|oxy)tin according to the results of """Sn-N
analysis. The amount of residual matter in the flask was 385 g,
this containing approximately 77 wt% of
1,1,3 3-tetrabutyl—1,3-bis(3-methylbuty|oxy)-distannoxane and
further exhibiting a plurality of NMR shifts originating from the high

[ - m
boiling deactivated component in a range of from -240 to -605 pp

according to the resuits of 115g,-NMR analysis. The residual

" matter in the flask was mixed with 855 g (4.23 mol) of the

liquid was supplied at 300 g/Hr into a molecular distitlation
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approximately 0.4 kPa, a high boiling conmponent being
recovered. The high boiling conponent was supplied at
300 g/H into a 5 nolecular distillation apparatus,
and separation by distillation was carried out at a
tenperature of approximately 190 C and a pressure of
approxi mately 0.01 kPa, whereupon 374 g of a | ow

appg%%ﬁgﬁgﬁginwv&%%g sdpsrdted briai ag

di butyl -bi s(3-neth ut PAVAR I t her
tempgiiatureopf @@@rﬁrgﬂ%m ﬂ\@ .&%Eon%%},etsraé%ﬁﬁg?g ity of

NVMR shifts originating fromthe hi i d:i,ng
appdeah'n'at@iwe@-%hﬁﬁorﬁehtgr\‘/\@roél'nge@mpﬂggn?g&nédégo?e%orvoenqed'
-240 to -605 ppm Exanple 5 15 Step L: Prgducfi Qn of
The Rigraloilihdiaimpongdit s¥as FaRmM LS B %’JQQ! '1B19 “of
di butyltin oxi de (made by Sankyo Organic Chenmicals s
molSRulak distilldaparppanatuzoangl separation)bodisiidetyn-ye
-but anol (made by Chi sso Cor porati on,1%8pg:n%aﬁ\é/ere put
HiBko 1éthplratikre dhapprazkmatelyal 800 a
cartﬁ%ytagg,%q\%gi-chpvvgs 20 a v?;ﬂte slurry, was atc}facrI}ed to
(Priddd 0 pRder By whidraupon) 3gdny dfaailey a
Pfe?@#g%?@f%‘?%@’ggu t%f%r-equi ppgd oil bath (OBH 24, made

.y Masuda Co t 1O GRBDA,
boxﬂégec%&l%qﬂ@?&%gp%%lg%gpanﬁheElowaﬁwmgﬁuﬁmprb

a vacuum control l er (VG 10S,

comBinea g ide i unr Bls(GaMRARKIARRTSEN R | horeites

val ve e €evapor at or was
connected to a line f

: ) ar 70 nitraoge file OV
othesrimandpfesthe @Jg"rr@'ﬁusg%"%%e rg’t ﬁ@ﬁaclel\'}g\é&gr Ig{vg’rz
was cl osed, and the pressure in

t he,. t _
shifsdatieihaBng framnthedighmRiipg Jeactiaizd felfipgnent were

opened, so as to _
seen in a range of from -240 to -605 ppm.

Example 5

Step 1: Production of tetraalkyldialkoxydistannoxane

672 g (2.7 mol) of dibutyltin oxide {made by Sankyo Organic
Chemicals Co., Ltd., Japan) and 1700 g (16.7 mol) of
2-ethyl-1-butanol (made by Chisso Corporation, Japan) were put
into a 3000 mL flask. The flask containing the mixture, which was
a white siurry, was attached to an evaporator (R-144, made by
Sibata, Japan) having a temperature regulator-equipped cil bath
(OBH-24, made by Masuda Corporation, Japan), a vacuum pump
(G-50A, made by Ulvac, Japan) and a vacuum controller (VC-108,
made by Okano Works Ltd., Japan) connected thereto. The outlet

of a purge valve of the evaporator was connected to a line for
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pass nitrogen into the system and thus return the
systemto 5 normal pressure. The oil bath tenperature
was set to approximately 157 C, and the flask was
imersed in the oil bath and rotation of the

evaporator was commenced. Wth the purge valve of the
evaporator |left open, rotational agitation and heating

_were carried out for approxi el ywrid0 1ot sl of the

nitrnge Mg S pleaengest DT HRST A Ro Ll s e s

cl osed, and the pressure in the .system W ual l'y
evapedatwdwasnd osiesh afd ANeHRY SHSEEE e %syﬁgesmg@g em at

from80 to 65 kPa, reaction was continued ford o as to
redapalOdNtatedry the munge walve WASEraduAYYgrened. S
- water-containing 2-ethyl-1-butanol. Then, the
pas%r ﬁﬁﬁﬁ@n iiAtd e Byattem varsd fthusiretuls theRkEe MG t he
[

i st ati on was continued, and then once distillate

no@@p@%ﬁ@ ngrREfoil bghfleastenasreiwasdedue from the

The reaction liquid was a transparent

app'dig&ﬁr"p%[t%@ fgy d¢f éhagtﬁé‘ﬁafskaﬁ&sqmmefrseminrtdna)'oil bath

purge Vval ve was gradually opened, so as to

ané%tg%t?%% @dﬂ%ﬁ%@#@ﬁéﬁrt@Sg%&rﬁﬁ@ﬁ@eﬂpf N thpihes pur ge

quid was obtained in the flask.

According to 795n-,'H, a - i &t i

valvRehinsIgueperatonlelh SRt ARiFy P g and eeing
3- bi s(2-et hyl but yl oxy) - dj st apnoxan [

weps @atiiert BYIPASERTBHIT AL B, BUTY IR ogt B8 P oS aar
procedure was repeated twelve ti , thus o I N a

antithah th25pafge NEIRegVes dPSfﬁl,a"?jf@@tpéPPQHE%jMi‘,%g
3- bi s(2-ethyl butyl oxy)-di st annoxane. Steg 2: in the

sy E¥endlugas graduatyr tehaced, abdaheimyithEiehreysure in

deconposed matter-containing al kyltin al koxi de
sygﬁrﬁlé‘tsﬁrom 80 to 65 kPa, reaction was continued for

Aapproximately 5 hours while distilling off water-containing

2-ethyl-1-butanol. Then, the pressure in the system was further
reduced and the distillation was continued, and then once distillate
stopped coming off, the flask was Iiftéd out from the oil bath. The
reaction liquid was a transparent liquid. After lifting the flask out
from the oil bath, the purge valve was gradually opened, so as to
return the pressure in the system to normal pressure. 928 g of
reaction liquid was obtained in the flask. According to "9gn-, H-,
and '*C-NMR analysis results, the product

1,1,3,3-tetrabutyl-1 ‘3-bis(2-ethylbutyioxy)-distannoxané was
obtained at a yield of 99% based on the dibutyltin oxide. The

same procedure was repeated twelve times, thus obtaining a total

of 11200 g of
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| apRAFAiLEsas AT dgn

conposition 5 A carbonate was produced using a

conti nuous production apparatus as shown in FIG 2.
The
1,1,3,3-tetrabutyl -1, 3-bi s(2-et hyl butyl oxy) - di st annoxa
ne produced in step 1 was supplied at 4566 g/ H from
a supply line 4 into a column reactor 102 of inside

1,108 Svedwablibyl - i3 -dis( 24t bethutyl dengd istaonss20 enrm packed

with a- Metal Gauze CY packing (made by Sul zer

Chergieph? LPdodudticinzef anddnatedoBtainhyg thermadlynol
(made by Chisso Corporation, Japan) that had been

o0 SO poration, ~abat) "o
de@;?‘ﬁ?f'fggi gz/%tié}ec@%%irhhétélﬁ?!t;r?@lkkﬁmld@&awyssupp ie

H froma supply line 2 into the colum

102. The liquid tenperature in the reactor was
cor&@%%ﬁfj%gt ed to 160 C using a heater and a reboiler

, 4 th . .

32 P EAcohERi WS IRBYERY PRl o findpls BigtRiction

resi dence tine i_n#lﬁfﬁea or was approximately 17
1

wat'€t€ cont ai ni ng
2-ethyl -1 -butanol- was transported from an upper
1, fpBratetrabity hd 36 isbacatby byt IRXY - SiRipEN X Eite Brodyged
958 g/ Hr of 2-ethyl-1-butanol (nmade by Chisso.
in Sepadrwascsypplhedrt 4666tg/kitsisom edswpalyalineed in1q Ae
1, into the distillation colum 101 which was packed
colirih reachit 402Cefiiresi@é gderketey ( Gddmnbarsukeifective length
Chentech Ltd., Switzerland) and had a reboiler 111 and

5080CRRIPREREdIRIth ¥IMEERY Gallzed TY Padking I nvede byr Butzbr
out by distillation. Distillate containing a 72 high

. f (
cn%i?@‘;éﬁ?f gf’q .g;gwgfgf\aﬁénrﬁd) 5 drfia8t HAPEb RARG anaﬁe_ blye

101 was condensed by the

CrigR? Graposelitiy pHTE 81 Rl ¢ o Auifigd fR"he uifinfation
colufnn 101 was supplied at 12260 g/Hr from a s‘uppiy line 2 into
the column reactor 102. The liquid temperature in the reactor was
adjusted to 160 °C using a heater and a reboiler 112, and the
pressure was adjusted to approximately 32 kPa-G using a pressure
regulating valve. The residence time in the reactor was
approximately 17 minutes. 12260 g/Hr of water-containing
2-ethyl-1-butanol was transported from an upper portion of the
reactor via .a transfer line 6, and 958 g/Hr of 2-ethyl-1-butanol
{made by Chisso Cbrporation, Japan) was transported via a feed
line 1, into the distillation column 101 which was packed with a
Meta! Gauze CY packing (made by Sulzer Chemtech Ltd.,

Switzertand) and had a reboiler 111 and a condenser 121, whereby

purification was carried out by distillation. Distillate containing a
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out via the transfer Iine 2 froma | ower portion of
the distillation 5 colum 101. An al kyltin al koxi de
catal yst conposition containing
di butyl - bi s(2-et hyl butyl oxy)tin and
1,1, 3,3-tetrabutyl -1, 3- bi s(2-ethyl butyl oxy) - distannoxa
ne was obtai ned fron1a | ower portion of the colu
higheaa centraziorant water fsompancdPpet Bo&tieRi¢f e ﬁ’fst'"a“O”
evaporator 103 (nade by Kobel co 10 Eco- Sol uti ons Co.
collirth 1 Ollapary cuhdeasedangftae comdebser 324t fand 1epovared
was evaporated off using the thin film evaporator
froﬂrpé,re%r&:e"r?t whaed | pueifidte 2cethy! asahol Wil trdres gorted
condenser a transfer line 8 and the transfer

outI tfré}‘?sf@rﬁ}’r#é anrélnjf@(!cﬂﬁer B3rAbKSEf GHRITBPSKia0on

ransporte roma | owner portlon of the 15 thin
f| I m por, &
el A" AL i kBrde B3R o Ppo iR sotReining
di bu -ethyl b loxy)tin and
dibyityl- EY%(%' f'éél?b’&wy ljléy‘b?% 2- et hyl but yl oxy) - di st annoxa
ne active conponent_be adj ust e r0XI mat el 'y
1, 535 gIPLtE b arb St B S S BaT Sl
into the autoclave via a transfer 20 line 9,
obtaineduirem @ kowempesicave e glymnnteasies 1&2,43'%31”@?
The tenperature in the autoclave was set to 120 C, the
suppleddnte a thimefilmewahorstod 108 apadexbyrdfebgicr hours,

and reaction was carried out between the carbon

EcolosisteoraCdhe tal kyhpan) alikaxirdmsfeatiamey St
composi tion, t hus obtalnlng a reaction liquid

2- &tﬁg'iﬂ!-B'u‘??naﬁm}%lsSéaan%{éﬁibﬂ hsﬁ%h@@&hm fiTimeevaporator

tion liquid ransferred into a carbon

1o$e%ﬁ:ofjlfe{u‘?ﬂg\gﬁ'nt{aqgﬁ CORntha cackbPIDelid b¥ori@eAser 323,
a t{elaergg e;'dllmg:E@nﬁ{hbe?.ﬂré:ﬁ'!s(}?hgﬁ'neba'. NOrRECAKGI AT al KSkTdR
catalyst composition was transported from a lower portion of the
thin film evaporator 103 via a transfer line 7, and was supplied into
an autoclave 104, the flo.w rate of the dibutyl-bis(2-ethylbutyloxy)tin
and 1,1,3,3-tetrabutyl-1,3-bis(2-ethylbutyloxy)-distannoxane active
component being adjusted to approximately 5442 g/Hr. Carbon
dioxide was supplied at 973 g/Hr into the autoclave via a transfer
line 9, the pressure in the autoclave being maintained at 4 MPa-G.
The temperature in the autoclave was set to 120 °C, the residence
time was adjusted to approximately 4 hours, and reaction was
carried out between the carbon dioxide and the alkyitin alkoxide

catalyst composition, thus obtaining a reaction liquid containing

bis(2-ethyibutyi) carbonate. The reaction liquid was transferred
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reaction liquid was transported via a transfer line 12
into athin filmb5 evaporator 106 (nmade by Kobel co
Eco- Sol utions Co., Ltd., Japan) set to 140 C and
approximately 1.3 kPa, being supplied in with the
1,3,3-tetrabutyl -1, 3-bi s(2- et hyl butyl oxy) - di st annoxa
ne flowrate adjusted to ap_EJrOX| mately 4566, g/ Hr
intdies ¢aronydibuide yemeaet daake @6m|§|%1'@$f?§t‘mq apeaﬂgsa

obt ai ned, while the evaporation 10 residue was

regfuléﬂnlgawldreb@'td ras i udlecaramudioxdet wasT@movada the
transfer line 13 and the transfer |line 4, the

carbo]n ai§x|H%t 8Ny yécdvérdd $(cmea ydrsfeylimey )11di sThanpkae
low rate Dbeing adjusted to approxinately 4566

reagft'qn llf&'ﬂﬁd Ry §§ %ré‘r‘ié&?&ﬁéﬁyvl)a aGPERORAIENE AT Mt aghin film

["ate was sup via a condenser 126 15 and a

evanfiReT it T&}#ﬁﬁ%%g% er e e E‘z"e"mapa”)
Sul

selffa A" & U ARREPXID R SNGT o KEahdenDg s TR lieg PRt the
di still at fi t 9

1 wigisegr(“azitﬁﬂhﬁféinnﬁ (52t 9&“@&*%%2'96%5%%@@% ‘ﬁeﬁ?ia%;
recovery line 15 at 1075 g/ Hr. Upon anal yzin Bkylti n

adplstexi teappaoxinyate!y SHhRA o/ Hon anﬂomsmee@‘wéiagba l'i ne
13 by 119Sn-, 1H, and 73C-NWR, it was found that the

caﬁid«ydate noaltklmmgle:hsatlatqswas mmd i whileotfiteapagoration

, 3, 3-tetrabutyl -1, 3-bi s(2-et hyl butyl oxy) -di stannoxa

reélauebWbsdttl@'c@mted?&a@IOhlhm the column reactor 102 via a
di butyl - bi s(2-ethyl butyl oxy)tin. Continuous operation

e A e Woxt G catal yot

1 ,'F%@%%'t?%ﬁﬂy\f\als?%fslﬂﬁ”é’tmlBﬁ%ﬁy)-‘ﬁh&@ﬁﬁ%@éné itRey Fhte
being adjusted to approximately 4566 g/Hr. The bis(2- ethyibutyl)
carbonate-containing distillate was supplied via a condenser 126
and a transfer line 14 at 1090 g/Hr into a distillation column 107
which was packed with a Metal Gauze CY packing (made by Sulzer
Chemtech Ltd., Switzerland) and had a reboiler 117 and a
condenser 127, and distiliation purification was carried out,
whereby 99 wt% bis(2-ethylbutyl) carbonate was obtained from a
recovery line 15 at 1-0‘75 g/Hr. Upon analyzing alkyltin alkoxide
catalyst composition from the transfer line 13 by ''®Sn-, 'H-, and
13C_NMR, it was found that the alkyitin alkoxide catalyst - .
composition cohtained

1.1,3 3-tetrabutyl-1,3-bis(2-ethylbutyloxy)-distannoxane, but did not |

contain dibutyl-bis(2-ethylbutyloxy)tin. Continuous operation as
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1,1, 3,3-tetrabutyl -1, 3-bi s(2-ethyl butyl oxy) -di stannoxa
ne produced 5 in step 1 was supplied in froma feed
line 17 at 23 g/Hr. Upon w thdraw ng approximtely

120 g of liquid fromthe withdrawal line 16 and
carrying out 119Sn-NMR analysis, it was found that the
liquid contained approximtely 60 wt % of

1,1,3,3-tetrabutyl -1, 3- bi h L@ yandlitséarthexa .
abome,waﬁd:arﬂeﬂo%lgﬁ?f iagr’?r?gﬁf'élfééglt %%?g{%és !

tributyl (2-ethyl butyloxy)tin and a . it 0f NMVR
alkWtinfalkosideyicaidlvisy SABRPIHR YN %%?T'ﬂlr‘%'raﬁléggty?%téed

conmponent were seen in a range of from-240 to -605

witHurEw St iape 36 st23 atilornwhHE recovery of dialkyltin
di al koxi de from thermally decon‘s)'osed duced
1 1 MEPBLRR & 1) BRis Rket il buty iRy ) wHS AANPXRTS P8
' tonposition 100 g of the thermally deconposed
- diBbLelAOBLAPNeRTIn Mdmd FeedllkexildeatdBagAt Upon
cohposition obtained in step 2 and 202 g ('?r'nq?rg rrgll I)iqe
0 e D 2 Sty Ayt ¥20 £ af hguad &rpmothe &d awaip
W“Q\é@@ﬁiéé%%%ﬁ%{ervi n a%oo gL flask in a gl ove box

R 1t vk foandsthapgbediquid
16 %ﬁrgg%g\gwg:gﬁ 1"'”5599{% Aulyshe it vesk foasdstha

ai ni ng m Xture was attached to an

evaporator (R-144 y~ol bata) having a
COﬂtéh%%@é%Rﬂrg&ﬁr@@ﬁ?’a\’tgﬁ?{g&%i %ﬁed oi | bath (OBH 24, nade
by Masuda Cor

or at i .. a,.vac e e il
1 ,m;&wra@mwa? &-&ﬁ&%%ﬂv |ty Em)%mﬁé%%ag@g by Kano
Wrks Ltd.) 25 connected thereto, Th ] e f i
ad@iiaety ahicutiare Sevei\tp'étyé{%ﬁ?hv@ ysfoRHiiean8ip lurality
l'ine for nitrogerj gas flow ng at. nornal rgﬁgare. The
of RV Beshitisveriginatirgdvapoedtigh Radng §eagt Vg ne

pressure in the system was reduced, and_tqaen th_e
coRt el pe Wsegimdusahge of from -240 to 605 ppm |

Step 3: Sepération and recovery of dialkyitin dialkoxide from
thermally decomposed matter-containing alkyitin alkoxide catalyst
composition

100 g of the thermally decomposed matter-containing
alkyltin alkoxide catalyst composition obtained in step 2 and 202 g
(0.88 mol) of the bis(2-ethylbutyl) carbonate produced in step 2
were mixed together in a 500 mL flask in a glove box purged with
nitrogen, and the flask was stoppered. The flask containing the
mixture was attached to an evaporator (R-144, made by Sibata)
having a temperature regulator-equipped oil path (OBH-24, made
by Masuda Corporation), a vacuum pump (G-50A, made by Ulvac)
and a vacuum controller (VC-103, made by Okano Works Ltd.)

connected thereto. The outlet of a purge valve of the evaporator
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opened, so as to pass nitrogen into the system and
thus return the 5 systemto normal pressure, whereby
the reaction apparatus was purged with nitrogen. The
oil bath tenperature was set to 150 C, and the flask
was i mrersed in the oil bath and rotation of the
evaporator was commenced. Wth the purge valve of the

wascapoeatted foettlimpdar nivogenogas fhlawind adMrRatares e
out for 10 approximately 3 hours at normal pressure,

Th@@ﬂhr?be\mIklbeobmgavapaimeoma:blxmd, and thieepRES4Er
in the systemwas gradually reduced, and residual

the' §pfbiwa@sedugkld It oiénwhehplifge pabss was ignadubdy
systemat from20 to 0.3 kPa. Once distillate stopped

] i f he o
opﬁﬁ,ﬁgﬁpﬂ to dd\s ﬁ&?ﬁégﬂ’gﬁtlé ithbegl steim f BAE e @turn the

pr oxi mat e 5 of reaction liquid was
sySIRLT 19 Pl PRE I e ERg S eaditf apparatus was
purgeshy i hitkpeeTheckhe AL PoRR bRt 4 b A8 3 40 125 C,
and dharHASh Wk SRTBSIAS 1 TG GPELR I3 (OIS ge

packed with Heli-Pak No. 3 and a distillate receiver
evaporatoc ovme corameanrather Wikhdhg pregenydyect g | e

passing in 0.3 L/mn of nitrogen gas via the
evapoestondgftsoppnocktativrall githtiaaswaisnperrsed aul TR oi |

bath heated to approximately 195 C. Stirring 25 and
appeRlinteVeIehears itthouhal presppregxandttbey e pungees,
and 76 then the pressure I n the apparatus was

g L A g syt wav by,
redflicEPPLRY! TR GLYI PedeflrtWias Aistifed 8f Withlthd piésdure in
the system at from 20 to 0.3 kPa. Once distillate stopped comihg
off, the flask was lifted out from the oil bath. Approximately 1189 ¢g
of reaction liquid was obtained.
(Separation of rreaction liquid by distillation)

Next, using a gas-tight syringe (made by Hamilton), 115 g of
the reaction liquid was put into a 200 ml three-neck flask equipped
with a three-way stopcock, a reflux condenser-equipped

fractionating column in which a 45 cm-long distillation column

packed with Heli-Pak No. 3 and a distillate receiver were

connected together, and a thermometer, whiie passing in 0.3 L/min

of nitrogen gas via the three-way stopcock. The flask was
immersed in an oil bath heated to approximately 195 °C.  Stirring

and heating were carried out for appreximately 20 minutes, and
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stopped comi ng off, the pressure in the apparatus was
further 5 gradually reduced to approximately 0.01 kPa
and the distillation was continued, whereby
distillate 2 was recovered at approximately 0.5
m./mn. The distillate stopped conming off after
approximately 2 hours, and then the reduced pressure
theinnthenprepparaindhemppaaiisonasgiddurlhh gy agdnaad -
stopped, thus stopping the 10 distillation. The
distiifatinrs wals theied dutl dtabppioximiattlyt0.DbakBa2 Distdlated!
and the residual matter in the flask were respectively
wadecd¥erafdat?dpprotivrh@nplosi mLwesncarAftedtheitdistillate
of the distiIFate 1, the distillate 2, and the :

stopPULUBImIARLSAT thd g;re.e,sm@ﬁh-the%%ggkémsewhsmuﬁeund

contain 15 tributyl - et hyl but yl oxy)-tin

and 13 % [ - ef. il ok i €
graéﬂ{/%gy {%H%gpot%c%%%%%%‘&%%d'm KPLRANRtRe diisBiliatioH

di butyl - bi,s(2-ethyl buty| Qxy)-tin, an es, ;
wamgnad; hsied St AT soBBReled & EbbtBtimately

approxi mately | wt % of ) .
0.51mi/mig- t ol PRIliEYI1Zte $1aPRES. GOMING R ASIE)) 2BP LML

ne with a 20 plurality of NVR shifts originating from
2 hoheshiagid boehithg reshuited areasut®ipdhenPRAEIUSVAS

seen in a range of from-240 to -605 ppm Exanple 6
relégbbdi rHmd) tioé Heaimpwas déepppds douamtioppirngAb&i ni ng

25 al kyltin al koxi de catal yst conposition from

disSRIRRAL e TIHeoEHS i) of e Aistikatelll andetistifated
matter-containing alkyltin al koxi de catalyst

hl iab&p £ Ik QHahfiabe wererospeetisehs 35,
Obﬁﬂegtgggq?e\gﬁslgggrnﬁéﬁgﬁplle 5. The 119Sn- Nl\/g anal ?/gi S

5ol 021 o gl wse s e mvestn of ne
distillate 1, the distillate 2, and the residual matter in the flask.
Distillate 1 was found to contain 87 wt% of
tributyl-(2-ethylbutyloxy)-tin and 13 wt% of bis(2-ethylbutyl)
carbonate, distillate 2 was found to contain 97% of
dibutyl-bis(2-ethylbutyloxy)-tin, and the residual matter in the flask
was found to contain approximately 1 wt% of

1,1,3,3-tetrabutyl-1 ,3-bis(2-ethy!butyloxy)-diétannoxane with a
plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.

Example 6
(Obtaining of thermally decomposed matter-containing

alkyitin alkoxide catalyst composition from carbonate production)
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5 catal yst conposition contained approximately 60 wt %
of

1,1,3,3-tetrabutyl -1, 3-bi s(2-et hyl butyl oxy) - di st annoxa
ne, and in addition to this there was

tributyl (2-ethylbutyloxy)tin and a plurality of NWR
shifts originating froma high boiling deactivated
conprrigetmatiyed seempiosed reaiger-cbnitaormg2aiyl tn -26Bexide
ppm 10 (Obtaining of dialkyltin dialkoxide from

cattah)‘zét”@bh%boéiﬁ@ﬂ@ﬁ%%t@héﬂfth@@ﬂ?hi hengame&kyrbtess as in
oxl de ‘catal yst conposition) 100 g of the above

t+ g -1¢
'Stey‘l'kom dé: caf I%P'Snra TR/E- Q’S‘ﬁﬂﬂﬂm‘%naﬂ%gb’é FéSults were

conp05|t| on and 1795 g (17.6 nol) of

thaffiagnﬁ«%%v%%‘é@%@ﬂbsé reterEo3BRp T g P Blkoxide
| ove nitr o . n f was

caaigppep o N saale ar 4P r%%ﬂsﬁiﬁﬁfwfﬁ
attached to an evaporator (R 14 b Sl bat %

1 1nav$ﬁgtr@bLttahae%nnaﬁ%-etamsatyé?xxa)qgllsbt din
(OBH 24, made by Masuda 20 Cor poration a vacuum p unP
addiGi@orp thisithene unasat;onband(%—etgaumuml@wtrrbﬂn&a plurality
(VG- 10S, made by Okano Works Ltd.) connected thereto.

of NMRoshifts oigimatingdeomakyviei gt bol g vieemtinate dnas
connected to a line for nitrogen gas flow ng at nornal

coRipsfatitewerd e diige vahye off frohe-240p0r 606 pgas.
closed, and the pressure in 25 the system was reduced,

and {)@gghsﬁs'lh'?q B‘Frcgﬁlléﬁh\"ied%ﬁoﬁird%d%%Xhe?ﬁlamﬁned so

as t trogen’into the system and thus return

ek fpdyel FakSr SRIIRIn BRI ip RBSAEY cetfysiory "

te eLiat re was set to 160 C, and the fl ask was
COWF%? d'in the oil bath and rotation of the

100 g of the above thermally decomposed matter-containing
alkyltin alkoxide catalyst composition and 1795 g (17.6 mol) of
2-ethyli-1-butanol (made by Chisso Corporation, Japan) were mixed
together in a 3000 mL flask in a glove box purged with nitrogen,
and the flask was stoppered. The flask containing the mixture was
attached to an evaporator {R-144, made by Sibata) having a
temperature regulator-equipped oil bath (OBH-24, made by Masuda
Corporation), a vacuum pump (G-50A, made by Ulvac) and a
vacuum controller (VC-10S8, made by Okano Works Ltd.) connected
thereto. The outlet of a purge valve of the evaporator was
connected to a line for nitrogen gas flowing at normal pressure.
The purge valve of the evaporator was closed, and the pressure in

the system was reduced, and then the purge valve was gradually
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5 evaporator was commenced. Wth the purge val ve of

the evaporator left open, rotational agitation was

carried out for approximately 3 hours at nornal

pressure, and then the purge valve was closed, and

the pressure in the systemwas gradually reduced, and

residual reactant was distilled off wwth the pressure
opémed0sbhes $ygiass altrégem iddottbelsystePa, adnchus return the

distillate stopped comng off, the flask was lifted

sydtem {6 ¢Bri@ pirésdard). wﬁmwnﬁatr@actm appaohtus was
reaction |liquid was obt ai ned. (Separating out of

puld&d 'W{ 'nntre ghkoxy g cm b@tﬁttlelrﬁ@é#ém}eméts sdtsfongse °C,

as-t tlsylnge (made by Ham Iton), 113 g of 1]?thE
anéjﬁ Ig%%gk v\//é%‘hr%g‘{%ﬁsreg&‘@ewggbs @b%g@kemd trB'E%ll‘?oH%‘kthe' as

condenser-e frac i_n 0 i.ch a 45
evERPIRInG WRS da T BanseGo erﬁﬂa*bscﬁaﬁgéﬁlﬁ?"é&f 2K No.

3 and a distillate receiver \Nf connect e&‘l C{%et her,
evaparaior Hefinep@nerotatipnal quating VasccamediqHZe  of

nitrogen gas via the three-way stopcock. The flask was
approvimaiely @ haues latiermakaressye. i dkematha puie c

Stirring and heating were carried out for
valvepwasi ciaseldy #0d theytressuaedn theesystempvessgrasiualy

t he apparatus was gradual ly reduced, and distillation

red’@@e@,aéhH&@swmaateaWrQXWQBtdibwI@d%ffk\)?'ﬁth thisspré$sure in
1 25 was recovered at approximately 0.5 nL/mn. After

thd E?sﬂérﬁtét’ frane 2b td 9. stmaed OR8s istfibte theppedssomeng
I n"the apparatus was further gradually reduced to

Cgﬁ%‘?i‘ésﬁ?wﬁ;uﬂe‘&l gl g&}ﬁ%tehs éddéth' | 'ﬂgb?axm"i\ﬁﬁely 118 g

nued ereby | ate was recovered

of FERFARh ORIt ved S oty o T TP

(Separating out of dialkyltin dialkoxide by distillation}

Next, using a gas-tight syringe (made by Hamilton), 113 g of
the reaction liquid was put into a 200 ml three-neck fiask equipped
with a three-way stopcock, a refiux condenser-equipped
fractionating column in which a 45 cm-long distillation column
packed with Heli-Pak No. 3 and a distillate receiver were
connected together, and a thermometér, while passing in 0.3 L/min
of nitrogen gas via the three-way stopcock. .The flask was
immersed in an oil bath heated to approximately 185 °C. Stirring
and heating were carried out for approximately 20 minutes, and
then the pressure in the apparatus was gradually reduced, and
distillation was carried out at approximately 0.06 kPa. Distillate 1

was recovered at approximately 0.5 mL/min. After the distillate 1
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5 2 hours, and then the reduced pressure in the
apparatus was released, and the heating was stopped,
thus stopping the distillation. The anmounts of the
distillate 1 and distillate 2 obtained and the
residual matter in the flask were respectively 34, 55,
and 21 g. NWR analysis was carried out on each of the
stobpedi 8bnlihat eff L thé redissiré lihathe 8ppandtusheaseflirdoar
matter in the flask. Distillate 1 was found to

gra}ﬁﬁ@ Fe@ﬁc%%@égp?éki%&b@ly@.ﬂqt R bbalhy tasydistillatiard

of 2-ethyl butanol,” distillate 2 was found to

' wa?%rﬂii Au ga(y‘\nﬂ'ferecﬂ Hféﬂl{:ﬂiéesé ﬁ"éﬁﬁ '?é'cB“&bYééP@‘c)aﬁ%i;bxiﬁ{Eiely

he residual matter 1 n 15 was found
Qntai.n a Xl I %0 R ;
0. FL/BNiR. £ FParDy B¢ £ gPbES Conyna.aT alisn 2BPLRmatel
ne with lurality of NVR shifts originati,ng fraom
2 Rt Shisgiel BPTithe (RAKGTY BT B8SUED ARNENTPaRLY BerRg
seen in a range of from-240 to -605a$pm, 23 Exanpl e
relgasedp and thenrating was stePREAKJNES SRBRIRY P&nnoxane
692 g (2.78 nol) of dibutyltin oxide (made by Sankyo
distiigdidre Clidne eiaurts. of thel distibgtea)! and dgbbage @7
nmol ) of 1-butanol (made by Wako, Japan) were put into

obmiRedlant thieasksid2al Thatter askheofiaak were raéspeachivahe34,
which was a white slurry, was 80 attached to an

55C%AR0P ftPr NMRAAnalpsie wis Jdraist dapam ebahi oithe
tenperature regul ator-equi pped oil bath (OBH 24, made

diskmldé\/aw,dme S‘?éﬁﬁé?é b0y n o) BRE b si AU PRIEIEB OIS ElA
nmade by

vac, Japan) and a vacuum controller (VC 10S,
Disfiiss | FEEIPuRLT sariigf gepbaer connect e therete
tributyl-(2-ethylbutyloxy)-tin and 4 wt% of 2-ethyl-1-butanol,
distillate 2 was found to contain 87% of
dibutyl-bis(2-ethylbutyloxy)-tin, and the residual matter in the flask
was found to contain approximately 4 wt% of
1,1,3,3-tetrabutyi-1,3-bis(2-ethylbutyloxy)-distannoxane with a
plurality of NMR shifts ariginating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.

Example 7
Step 1: Production of tetraalkyldialkoxydistannoxane
692 g (2.78 mol) of dibutyltin oxide (made by Sankyo

Organic Chemicals Co., Ltd., Japan) and 2000 g (27 mol) of

1-butanol (made by Wako, Japan) were put into a 3000 mL flask.

The flask containing the mixture, which was a white slurry, was
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evaporator was connected to a line for nitrogen gas
flowng at normal pressure. The purge valve of the
evaporator was closed, and the pressure in the system
was reduced, and then the purge valve was gradually
opened, so as to pass nitrogen into the system 10 and
thus return the systemto nornmal pressure. The oi

- atthahad tocapenaporatoagRséd4t onade by Sdhata héapankkanirg a

imrersed in the oil bath and rotation of the
te ey 8RNtk Ofe glasteroagansesd AV bath O BiH2gemead e byoMashsia
evaporator |eft open, rotational agitation and

CoRSatdtion WeaBafdr biRsbAkh HOMAPBLEBANR: 8y BP Utvaot es
at normal 15 pressure, whereupon the liquid mxture
. ’ ooy ) ¢ A
Jaé’%hjpgﬁgngﬂgae%gﬁﬁecrﬁ%n&'(w 194, flack bguoRahb Nerks

S Stat'e was mal ntal n

LYl ATER L RHEE, Y SR 6 855 hag 0t g tne

i dual | boi | | t distilled i th
ovaharHicaLRR EAYHE YL P aTOr riessraes Ty Mighal

- Once | ow boiling conmponent stopped com ng off, the
normas IPragsure f t agﬂaaeureed&ﬁlvﬁeo oﬁ]e Sé(@ﬁ.ofgl‘r%' WascioGed:
liquid was a transparent liquid. After lifting the
anfiithekpressdmeoin the syistemawas rehecedr gadviiaretigpurge
gradual |y opened, so as to return the pressure in the.
valsashers hradoaiplopemsduse. a93@ pass nittagendmtoithei aystem,
was 25 obtained in the flask. According to 19Sn-, 1H,
anaNfhul3fetiMR thels podiny tbsnaarl peessbies pr dthectil bath
1,1,3,3-tetrabutyl -1, 3-di (but yl oxy) - di stannoxane was
tergglbgéﬂ.ﬁ%h@tasaseﬁ’{@'@eo‘C?%%obﬁ@‘ﬁlé%lk e Phigrekdiim the

e sanme procedure was repeated twelve tines,

S R R e s L o S

purge valve of the evaporator left open, rotational agitation and
heating were carried out for approximately 30 minutes at normal
pressure, whereupon the liquid mixture boiled, and hence distilling
off of a low boiling component began. This state was maintained
for 8 hours, and then the purge valve was closed, and the pressure
in the system was gradually reduced, and residual low boiling
component was distilled off with the pressure in the system at from
76 to 54 kPa. Once low boiling component stopped coming off,
the flask wés lifted out from the oil bath. The reaction liquid was
a transparent liquid. After lifting the flask out from the oil bath,
the purge valve was gradually opened, so as to return the pressure
in the system to normal pressure. 952 g of reaction liguid was

obtained in the flask. According to ''®Sn-, 'H-, and '>*C-NMR
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Step 2: Production of carbonate, obtaining thernmally
deconposed matter-containing al kyltin al koxi de

catal yst conposition A carbonate was produced using a
conti nuous production 10 apparatus as shown in FIG

2. The

1,1, 3,3-tetrabutyl -1, 3-di (butyl oxy) - di stannoxane
an@hadygedLits, shemprbdwets supplied at 4201 g/H froma
supply line 4 into a columm reactor 102 of inside

1 ,ﬂb?@ﬁb@fabkﬁ%madigbawleﬁwces{aeﬁgsfarw%s obtardat a
with a Mellapak 750Y packing (made by Sul zer 15

yig%ﬁcgff §§l% -btagedt @g’ittﬁégngi'bgﬂghin %&iﬂ%éf butranebm a8 cBYure

apan) een purified in a distillation

col um_101. was s | e - r
was b batad tVeRe B At R opgiiida® fhid ' e qorpbY
tenperatyre in fhe reactor s, adjusted to 160 C using
1 :1a3rjget§tt'@ "étﬂél'1&?@%%@%‘”11%5'&9@?%”% essure was
adjusted to 20 approximately 250 kPa- G usi ng a
pr esSter 2 Ryadustien Wiicarbonate, ebdaimingdharmaliy, t he
reactor was approximately 10 m nutes., 24715 g/ H of
devamyp o sedtmatienganteiniagos ktintalkaxite cedahsdm an:
upper portion of the reactor via a transfer |ine 6,

coplpo8Bbrg/ H of 1-butanol (nade by Wako, Japan) via a
supply line 1, into the 25 distillation colum 101

whi Cp yevhdintieedavi pibdudéd alsisgur eoftinudUsppeddugtion
(made by Sul zer Chentech Ltd., Switzerland) and had a

hhenel ck ngensere 121, whereby purification
ap, %Egt:%fﬁse%ﬂmgﬁtmgsﬂgi stillation. Distillate .

1 DR B B ol Bt step
waabargd aY 428 SAIFRER"a Sabpif T S9RKS"SEold AR 2
réactor 102 of inside diameter 151 mm and effective length 5040
mm packed with a Mellapak 750Y packing (made by Sulzer
Chemtech Ltd., Switzerland), and 1-butanoi (made by Wako, Japan)
that had been purified in a distillation column 101 was supplied at
247’17 g/Hr from a supply line 2 into the column reactor 102. The
liquid temperature in the reactor was adjusted to 160 °C using a
heater and a reboiler 112, and the pressure was adjusted to
approximately 250 kPa-G using a pressure regulating valve. The
residence time in the reactor was approximately 10 minutes.
24715 g/Hr of water-containing 1-butanol was transported from an
upper portion of the reactor via a transfer line 6, and 824 g/Hr of
1-butanol (made by Wako, Japan) via a supply line 1, into the

distillation column 101 which was packed with a Metal Gauze CY
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line 3. Purified 1-butanol was transported out via the
transfer line 2 froma |lower portion of the
distillation colum 101. An alkyltin al koxide
cat al yst conposition containing dibutyltin dibutoxide
and 1,1, 3,3-tetrabutyl -1, 3-di (butyl oxy)-di stannoxane
was obtained from10 a | ower portion of the colum
patieagt ahadedy Bulzeasapibehd tidn Swatzehand) iand had a
evaporator 103 (nade by Kobel co Eco- Sol uti ons Co.

reddifer 117 3PN ddRdanbepnsferwhersby purificationlwassarried
evaporated off using the thin film evaporator 103,

ouF‘Bﬂddlghﬂéﬂgmg" ng)??tt:lhﬁté:ebH'f@m"ﬁgfé Aigh ¥¥hcdrtration of

enser ransfer |1 ne t he transfer i ne

walor g1 S BH A R 5 31 ERIDAR Togry e

eva tor 103 via a tr fer line 7

coSdBRRPaY His catdesel 100, FA f?ﬁ%‘fﬂ%@qe %ﬁg&PCPH%W

_ dlbut¥’lt|n di but oxi de and for li

line 3 3Pwrifiad dbbujanal was (rBnsposi8 outsrigthgtgaster line
active conponent 20 being adjusted to a prOX|nater

2 fagavadower marthom ofitbe dis lNeﬁlef’s@Qb#méU @l tin
into the autoclave via a supply line 9, the pressure

aldoxitbecatatyst| wmptammgnrmmmmnm@dmuwlwadl@utm@e and
tenperature in the autoclave was set to 120 C, the

1 T%SBdéﬂr%dty[tﬂ 3VEIEbadyoxypdiib ta remptané ved elobtairedifegm
and reaction was carried 25 out between the carbon

a 1WA F&rifH! o‘friﬁea% rhhTredldiex o2, E@idiwes su%]bhed into a

COI’TpOSItI on us obt al ni ng a reactl on |IQUI

th|ﬁoﬁlf@ \)ra:}%d’g'tgPHﬂ:S lﬁgrdkéoﬂ?t obd E%%CS'O‘P@tathLEQ Ve .

into a ar bon I oxI de renoval tank
aatrasfer Line [ I n
JaPad) Jidie BAnser iB Pae TRAATRI N (oo B, f‘%‘ﬁmg
thglﬁglxnl gl?mbg\llan oraet%?v‘leéfda};cr:lor@tarr%é m{o thcle'cno umn rérgg{hr

102 via a condenser 123, a transfer line 8 and the transfer line 4.
The alkyltin alkoxide catalyst composition was transported from a
lower portion of the thin film evaporator 103 via a transfer line 7,
and was supplied into an autoclave 104, the flow rate of the
dibutyltin dibutoxide and
1.1,3,3-tetrabutyl-1,3-di(butyloxy)-distannoxane active component
being adjusted to approximately 4812 g/Hr. Carbon dioxide was
supplied at 973 g/Hr into the autoclave via a supply line 9, the
pressure in the autoclave being maintained at 4 MPa-G. The
temperature in the autoclave was set to 120 °C, the residence time
was adjusted to approximately 4 hours, and reaction was carried

out between the carbon dioxide and the alkyltin alkoxide catalyst
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reaction liquid was transported via a transfer line 12
into a thin film evaporator 106 (nmade by Kobel co
Eco- Sol utions Co., Ltd., Japan) set to 140 C and
approximately 1.4 kPa, being supplied in with the
1,1,3,3-tetrabutyl -1, 3-di (butyl oxy) - di st annoxane fl ow
rate adj usted 10 to approximately 4201 g/ H, and
c‘:or\d;ﬁbattydn carkoodtainiogtareacgondiguid tantainisg shbatied,
ile the evaporation residue was circul ated back

carb%h%téhe ¢ YBRctidaclignidl QA s trarsferts freo &icarbdd
and the transfer line 4, the

cno} cfe ?gﬁmdxﬁéift%glﬂéaﬂlbslw% &litf AR ndraieye 18 shaneesgoeatingw

el ng djusted to approxi mately 4201 g/ Hr.

ity DT T

g/ H into istillati h was
d'oﬁm&?‘ tW?‘%Q‘WéFgl ﬁ%ﬁh?etrevsg% {Tnag-éeoﬁmg zer
Chentech Ltd., Switzerland) and ha re an,
reagtimn Hanie sas t&emsp%fﬁadd\f@twtr%?%g%a‘ﬂ‘u? qg E‘ﬁf’. %ﬂﬁhwai"i’m
carried out, whereby 99 wt % di butyl car bonat e
evapordtoed 06 ¢made bydkebgico |E€@-§5>|blt'°9f4 g1 Hetd. Wa@rl?a”)
anal yzing al kyltin al koxi de catal yst conposition from
sett fte 140G famd ldpprokBmaye y9s¥ kP4, baimg FeEPNER, in with the
was found that the al kyltin al koxi de cat al yst

1 109®Q§tﬁdUM1yP-5 sadi{Binyedxy)-distannoxane flow rate adjusted
1,1, 3, 3-tetrabutyl - 1, 3-di (but yl oxy) - di st annoxane, but

5 gggm%“g&t, ﬂldﬂ-ﬁ“ BWdYdfH Uy cbeb oXate-cdeatningous

ration a oveé was carried out for approximtely

dlsﬁ%sgq}dﬁ o@t‘%‘?néaeghl'hr A ﬁé‘@déﬁ&atﬁirﬁ%@%éﬁﬁa@ yst

ion Wwas wn froma wthdrawal ine 16

c1r§u@]t§d é?‘é% ‘WB%IIK}? eplymp (%ﬂ%‘?ro}%-‘ﬂﬁs? g\'ﬁnoxfarqelme 13
produced in step, K 1 '
and the transfer line 4, the

1,1,3,3-tetrabutyl-1,3-di(butyioxy)-distannoxane flow rate being
adjusted to approximately 4201 g/Hr. The dibutyl
carbonate-contai.n'ing dis_ti‘llate was supplied via a condenser 126
and a transfer line 14 at 830 g/Hr into a distillation column 107
which was packed with a Metal Gauze CY packing (fnade by Sulzer
Chemtech Ltd., Switzerland) and had a reboiler 117 and a
condenser 127, and distillation purification was carried out,
whereby 99 wt% dibutyl carbonate was obtained from a recovery
line 15 at 814 g/Hr. Upon analyzing alkyitin alkoxide catalyst
composition from the transfer line 13 by ''°Sn-, 'H-, and 3C-NMR,
it was found that the alkyltin alkoxide catalyst composition

contained 1,1,3,3-tetrabutyl-1,3-di{butyloxy)-distannoxane, but did
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was supplied in froma feed line 17 at 16 g/ H . Upon

W thdrawi ng approxinmately 120 g of liquid fromthe

wi thdrawal line 16 and carrying out 119Sn- NMR

analysis, it was found that the liquid contained

approxi mately 60 wt % of 10

1,1,3,3-tetrabutyl -1, 3-di (butyl oxy) -di stannoxane, and
notncanidinidibutpitin ditutokete. wisontinbaug|aperaiiproRisqabove

and a plurality of NWR shifts originating froma high
w&9iddrnie deat fovr abpdogionpteigrs 00aTauIrseand them thanglkydtin

from-240 to -605 ppm Step 3: Obtaining of dialkyltin
alRb|d¥is st ABhPEEITRIA Wasl Videe@woesn a withdrawal line

matter-containing alkyltin al koxi de catal yst

1§%m%359h9nw}19|% g of the thermally deconposed

matter ¥containing alkyltin al koxide catal yst

o) i fion, obtalned..i . I
1.5 S e Lo rBley Sy St B e EiRerendprdducda i step *
20 together in a 5Q0 g in l.ove, hox :
waﬁtwﬁﬁ@g@ﬂm@na%?ﬁb'@?ﬁ%@Q?ﬁﬁpe}@ h i aing
containing the mxture was attached to an. ev? or at,or
aqmmmatﬁgsdémjgs»fda%')d fravm tgeaw therawaldine 16 and
regul at or - equi pped oil bath (OBH 24, made b% Masuda
catoy pw auit JhISnaNMR amal psisp it @@0iounddbabheli@ield and
a 25 vacuum controller (VC 10S, nmade by Okano Wrks

cdritdined apeeheéthat8hy 60ewekoof The outl et of a purge
val ve of the evaporator was connected to a |line for

1,Ri. Brngefradfy -Hosidith @ty 6y yalis taresswre, afddnmadition to
val ve of the evaporator was closed, and the pressure

thid thbpe ﬁ%ﬂﬁﬁh\f\mﬁ Bdiade 3AE 4 bRNrdig FUNBERVEHIVES

was gra y 5 opened, so as to pass nitrogen into

ofidfn atitd IR m2AhiRUSoiiiRE4Bak i ated component were seen in
a range of from ‘-240 to -605 ppm . |

Step 3: Obtaining of dialkyltin dialkoxide from thermally
decomposed matter-containing alkyltin alkoxide catalyst
composition

100 g of the thermally decomposed matter-containing
alkyltin alkoxide catalyst bomposition obtained in step 2 and 233 g
(1.34 mol) of the dibutyl carbonate produced in step 2 were mixed
together in a 500 mL flask in a glove box purged with nitrogen, and
the flask was stoppered. The flask containing the mixture was
attached to an evaporator (R-144, made by Sibata) having a
temperature regulator-equipped oil bath (OBH-24, made by Masuda
Corporation), a vacuum pump (G-50A, made by Ulvac) and a

vacuum controller (VC-108, made by Okano Works Ltd.) connected
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systemto normal pressure, whereby the reaction
apparatus was purged with nitrogen. The oil bath
tenperature was set to approximately 150 C, and the
flask was imersed in the oil bath and rotation of
t he evaporator was commenced. Wth the purge 10 val ve
of the evaporator |left open, rotational agitation was
theeatol. edThewuti er obhppporgeviadve of tiheueyaporatarmwias
pressure, and then the purge valve was closed, and
conine cledsteua dinenféhaitsygeang @ sl owinad et hloy nrad duess,urend
residual reactant was distilled off with the pressure

THeNpliRge Sy 8B fathd éQta‘ﬁ%Qai& WwasPalo St earsl 3hil prfse ke in

st opped coni ng off, e flask was |lifted out fromthe

th@dytewa s?f;ée’%@éé H%ﬁ'dy%rﬂér? tde Pu rrg‘ae%é!%%\)yaj'sqﬂwd Uafy

obt’al ned. aratlion of reaction™iqu

istillatio t.. | g - -t SYI
orfiid 48 s B o5 i A s VARG Sy PR e
a,200 m three-neck flask equipped 20 with a
SYBIEBeldag Bt pusesure, Pihareby. ikibnetlob appaeatus was
fractionating colum in which a 45 cm | ong
PUAgSH; Witht DiSFP IR uml e glkkativiempasptuis N apSe8tand a
distillate receiver were connected together, and a
appmeximatelyr ] 50HIG, capddhientiask was immersedfinther oddrath
gas via the three-way stopcock. The flask was 25
andmetedmdh of the oidpdratbr veas edrhmeapqedxi Mditk|thelForge
After 86 carrying out stirring and heating for

vahld oI heeé ¢ yorPdtol |aft 8pent Retatiendeagitatiorovdshearried
reaction |iquid had reached approximately 167 G The

oR BRIl AN By Va8 AR s g
pUfBB vaReRaiLbaLe itns $HRERLTE iRl iHRPB) S AL ELY
gradually reduced, ahd residual reactant was distilled off with the
pressure in the system at from 20 to 3 kPa. Once distillate
stopped coming off, the flask was lifted out from the oil bath.
Approximately 117 g of reaction liquid was obtained.

(Separation of reaction liquid by distillation)

Next, using a gas-tight syringe (made by Hamilton), 110 g of
the reaction liquid was put into a 200 ml three-neck flask equipped
with a three-way stopcock, a reflux condenser-equipped |
fractionating column in which a 45 cm-iong distillation column
packed with Heli-Pak No. 3 and a distillate receiver were
connected together, and a thermometer, while passing in 0.3 L/min

of nitrogen gas via the three-way stopcdck. The flask was

immersed in an oil bath heated to approximately 175 °C. After
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distillate 1 stopped com ng off, the pressure in the
apparatus was further gradually reduced to
approximately 0.03 kPa and the distillation was
conti nued, whereby distillate 2 was recovered at
approximately 0.5 nL/mn. The distillate stopped
comng off after 10 approximately 2 hours, and then
car hd ngeolutcetirmngsana daatindgéor appacatraatelys2 ensnged, the
and the heating was stopped, thus stopping the
tefipdrakled bonhe TRadmnNioggiothddesdelbdl approximately
distillate 2 obtained and the residual matter in the.

167 8k Vﬁﬁﬁgré@%ﬂ?;&ﬁh%@/aﬁﬁaré@s s el griliBally

anal ysi s s carried out on 15 each of the distillate

ey o ST 53 oAl 2P

tributyltin butoxid d 9 [ rb
DihlBLE Mol 1 8% Salitnnr Sttty o Wl if cBRgrdne
_obt ai ned. The yresidual tter in the K flask was {ound
disghliats ¢ a?tﬁpé‘;?d SRMHRGPT. tharessubg in the apparatus was
1,1,3,3-tetrabutyl -1, 3- di (butyl oxy)-distannoxane with
fugthgr gradua)liyorediwed $Bi apRro¥IntAtRAY ihE3rkRman thegh
boi l i ng deactivated conponent also being seen in a
distihgtonfwés mnn e do wiehBbypdistithatep? ev@s 2ecovered at
(Cbtaining of thermally deconposed natter-containing
approxikgtéliyn0 B koxingien. caThkeyditstitiatp astiopiped tooving off after
carbonate production) A thermally deconposed

apFbkfhate 2IHB NG, Ay theR thlek@dEee g Hralsgsitre in the

conmposi tion was obtai ned through the same process as

ad'ﬂbral?l%g@%& réﬂgasf%&’f aRYa Redt Eh\ﬁla%lgl?;ﬁ%;% iy ysis

resu were 3 at the thermal 'y deco
s BBR L G M BUTr o b AuSY ng Bl e 1 ana
distillate 2 obtained and the residual matter in the filask were
resp.ectively 33, 56, and 20 g. NMR analysis was carried out on
each of the distillate 1, the distillate 2, and the residual matter in
the flask. Distillate 1 was found to contain 90 wt% of tr.ibutyltin
butoxide and 10 wt% of dibutyl carbonate, and as distillate 2 98%
of dibutyltin dibutoxide was obtained. The residual matter in the
flask was found to contain approximately 1 wt% of |
1,1,3,3-tetrabutyl-1,3- di(butyloxy)-distannoxane with a plurality of

NMR shifts originating from the high boiling deactivated component

also being seen in a range of from -240 to -605 ppm.

Example 8

(Obtaining of thermally decomposed matter-containing
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1,1, 3,3-tetrabutyl -1, 3- bi s(3-net hyl butyl oxy) - di st annox
ane, and in addition to this there was _

tributyl (3-nethyl butyloxy)tin and a plurality of NWR
shifts originating froma high boiling deactivated 10
conponent were seen in a range of from-240 to -605
ppm (Obtaining of dialkyltin dial koxide from

alkhrimmal kyxidéecatal9sedongi ¢ sitiorofrioah Warp oalaky |grioriuction)
al koxi de catal yst conposition) 500 g of the above

ther Wiﬁdrrﬁﬁﬂ?@é’@@rﬁ %@Cﬁh&%ﬁ-@bmﬁ%mé%lﬂklhm BlKbxide

al koxi de catalyst conposition was supplieéd
cﬁag{,ﬁg E:%'(sYI\}éEQQ%Qé %bdt'gﬂ{ijé’d ghgg&‘gﬁ gb?gn%n%‘ EH@ééé’%s in
| et |
sPESLISREE of BpolfT) . T oS bHAR et OB oo
thggﬁ #bee(gg'{ﬁj gﬁéﬁéggagaagt%rtﬁpﬁt@;wnsg aﬁ<ylgn alkoxide
tributyl (3-nmethyl butyl oxy)tin. Approxi matel 385 g of
cajahygreomeiositign npaired armycobiataboSOawt/eupbn
carrying out 119Sn-NMR anal ysis thereon th| S was
1.1 oBTdtetoabatylaf rB-b,i&(3-maetl"(3l4betylahyi-;distannoxane, and in
3- bi s(3-net hyl but yl oxy) di stannoxane, with a 25

additioal {d yhief tHévie whisf tribo utyl (B - e tihydb Gtyoox ¢ Jten lingha
boili ng deactivated 88 conponent al so being seen in a

plupnes of NMRnshﬁ@ngméﬂﬁ PREmM 204 lbnhﬁ@ ddattivated

boi | i ng conmponent was mxe with 1342 g of

co%asmm»ﬁ?qw 2epl il 394 gy oK ity 49 1o -5 pdapan).

and m Xt ure S Su Jecte reacti on at

L5 ST AR R TR ©
decom %%e%dm'a {é)r go§ aslﬁ}r?g talfgf?lt{ne%ﬁ(oxnde catalyst
composition)

500 g of the above thermally decomposed matter-containing
alkyltin alkoxide catalyst composition was supplied at
approximately 300 g/Hr intoc a molecular dfstiliation apparatus
(MS-300, made by Sibata Scientific Technology. Ltd., Japan), and a
volatile component was removed at a temperaturé of approximately
190 °C and a pressure of approximately 0.06 kPa. This low
boiling component contained 98 wt% of
tributyl(3-methylbutyloxy)tin. Approximately 385 g of a high
boiling component was obtained, and upon carrying out ''*Sn-NMR
analysis thereon, this was found to contain
1,1,3,3-tetrabutyl-1,3-bis(3-methylbutyloxy)distannoxane, with a

pluraiity of NMR shifts originating from the high boiling deactivated
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of inside dianeter 15 mmand total |ength 1635 mm
(effective length 1450 nm) having a supply line 21
and a low boiling conponent recovery |ine 24 attached
to an upper portion 221 of the 10 reactor, and a
supply line 22 and a recovery line 23 attached to a
| ower portion 211 of the reactor, and the tube reactor
comBankertaido bisingosaehdat @rasge obfroso -240Te-B0{pRM.
m xture was supplied in at 30 g/H via the supply
64 'g! Bf1Ré H§hNSoifing et dreast Waspmived avidh 134 Danof
i oxi de gas was supplied in at 80 m/mn fromthe
3-m

fR1Y1 ke éﬁgaqz%ﬁ% KEFhARNER.L LB, UBpkhs, upectins

V\gs_ approxi na mnutes. ATowb i ng component

B B e T o At 0o e e

reatiaiiih a6 ohe BN Ebvdr y Melidoss Npartiadd BETobo

continued in this state with contin Li.,quj d f eedi
Tolasaht damaalbLY BaR0N A a6RaACKATOIB,S S sa Enhihe FE36H5

g of the high boiling conponent was recovered. Then,

of irrsidhi djlabeteri hf muoapdnatal mg%héﬁﬁﬁe@nat(egf@@tb}'/%
into a nolecular distillation apparatus, and residual

lendrthet 450 -rdnbubavivly aesuseiyaine i and atlow bsiling
tenperature of approximtely 130 C and a pressure of

co PP AN cB érlyYliRe kKRR atauheappo @i opber parsian @21 of the

ITquid was recovered as a high boiling conponent. The

reédét%‘r‘,! ﬁp\ﬂaé pgilﬁ'ﬂa 23t 24802 $bbbvERY dind DBl Stuthed to a

stillTatron aratus, and separation by

ok Bhi 27 EFeAd e mBseler o neaios
usiig 3 ReaterThe! Fadanh; € narné I dUta Mixuid WWAERAUSH e
at 30 g/Hr via the supply line 21 using a liguid feeding pump, and
carbon dioxide gas was supplied in at 80 ml/min from the supply
line 22. The residence time in the reactor was approximately 23
minutes. A low boiling component containing water and
3-methyl-1-butanol was withdrawn from the low boiling component
recovery line 24 in a gaséous form, and a high boiling component
began to flow out from the recovery line 23. Operation was
continued in this state with continuous liquid feeding and
continuous withdrawal, whereby approximately 870 g of the high
boiling component was recovered. Then, the high boiling
component was supplied at 300 g/Hr into a molecular distillation

apparatus, and residual 3-methyl-1-butancl was separated off at a

temperature of approximately 130 °C and a pressure of
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conmponent contai ned 98 wt % of '
di but yl - bi s(3-net hyl butyl oxy)tin. On the other hand,
for the high boiling conmponent, a plurality of NW
shifts originating fromthe high boiling deactivated
conmponent 10 were seen in a range of from-240 to -605
ppm Exanple 9 Step 1: Production of o

apreixifalts)y dileP Eoxyd appnoxireately 700 ggof liqoid wag  of
dioctyltin oxide (made by Sankyo 15 Organic Chenicals

rece¥erebitds a HARBbilANG cbifotiehtd. Thwlinued vaasrstipylied
1-butanol (rmade by Kuraray Co., Ltd, Japan) were put

at ‘lﬁbo%ﬁir?’%\?ﬁ.érhn&ﬂe%iﬁar Hhetiihask fodritisnaridheeparation
m xtXr e, ich was a

white slurry, was attached to an
oy ESFRE6R0bF SRS ' SRR bt ey

1de by Masuda Corporation. Japa C

20§ &5 6RA Frre By daeoP IR LR 4 R SR g of
(VC-10S, nmade by Ckano Works |td, . Ja ag) .Iconnect ed

a lewebeiltno taaRRReRE Wast cRtaineg LNed oY Poring
evaporator was connected to a line for nitEo?enﬁg?g

comipmsient centained) 9% meds wfedibmikl Rip G- et betylopy ) U8
evaporator was closed, and the pressure in the system

Orneise ofBer bancedordhe higinboiingeogepeaent agurality of
gradual |y opened, so as to pass nitrogen into the

NMESSFfs an irié‘tﬁlﬁ? Fesmr the hégls i=tikngtdeactivatdd component
pressure. The oil bath tenperature was set to 143 C,

f ' Ls2d toh-gd% p@irh. bath and

We?gssaet‘%ﬂﬁncéf@ﬁ%&?evgﬁrator was cg(r?rrenced. Wth the
purge val ve of the evaporator |eft open, rotational
agitation and heating were carried out for

Ex%%)él()exbnately 40 m nutes at nornmal pressure, whereupon

Step 1: Production of tetraalkyldialkoxydistannoxane

700 g (1.94 mol) of dioctyltin oxide (made by Sankyo

~ Organic Chemicals Co., Ltd., Japan) and 1700 g (19.3 mol) of

3-methy.l-1-butanol (made by Kuraray Co., Ltd, Japan) were put
into a 3000 mL flask. The flask containing the mixture, which was
a white slurry, was attached to an evaporator (R-144, made by
Sibata, Japan) having a temperature regulator-equipped oil bath
(OBH-24, made by Masuda Corporation, Japan), a vacuum pump
(G-50A, made by Ulvac, Japan) and a vacuum controller (VC-108S,
made by‘Okano Works Ltd., Japan) connected thereto. The outlet
of a purge valve of the evaporator was connected to a line for
nitrogen gas flowing at normal pressure. The purge valve of the

evaporator was closed, and the pressure in the system was

80



10

15

20

25

the liquid m xture boiled, and hence distilling off of
a low boiling conponent began. This state was
mai ntai ned for 7 hours, and 10 then the purge val ve
was cl osed, and the pressure in the system was
gradual Iy reduced, and residual |ow boiling conponent
was distilled off with the pressure {n the system ai
redficeth mdtthmtnzeapur@&alweawa@ogr@ﬂgahan%%ﬁ : $PAHED
comng off, the flask was I|ifted out fromthe oil
paskanitrogde intathé aystequi anddbua reters paecustes 1o qui d.
After lifting the flask out fromthe oil bath, the

norBiHIgS-acaluve .  Vise gipthaah ltgnupemaddre swasset dor £43r°C t ard
pressure in the systemto normal pressure. 864 g of

rf?‘é"&@ ht ohE alinedth mrid1eotdti@slof thecor di ng
thet o1 gﬁ& Hlﬂfé;r%ae\rgﬁﬁqlSC- NI\I/R analysis results, the

- ks = hi c
vt e ik irs e Wit phat TaREE ihe o o
99% th Loctylt] ' :
evapalatanall apanei et el a iR and e e pates
f10350gof 1,1 , 3, 3-tet tyl-1
out Tor ARRIEHEEFIb 40 MRyt B P AR Ssige, vhereupen
Production of carbonate, obtainin thefr r&EI I)( Zg iti
thedégeithos sureabededc andhhangsg %uSMﬁBQrP& Ay Porling
catal yst 91 conposition A carbonate was produced

coruponend beagan nudis ptate ctasmaippaingdifoad RAYGH 374
FIG 2. The

theh the3pargetvaioet waslcldskids @hdrthdydriessyrexn)the 8y si@max
ane produced 5 in step 1 was supplied at 5887 g/ Hr

wab fEGR PR duLeae ahd PEgIdaal dwiboil ear tompdee o was

i nsi de diraneter 151 nm and effective length 5040 nm

disPREEIr U ith theMBFads GRUTE R Siatkimat Frewe7 %toSe x¥a.
Once low boiling component stopped coming off, the flask was
lifted out from the oil bath. The reaction liquid was a transparent
liquid. After lifting the fiask out from the oil bath, the purge valve
was gradually opened, so as to return the pressure in the system to
normal pressure. 864 g of reaction liquid was obtained in the
flask. According to ''°Sn-, 'H-, and "*C-NMR analysis results, the
product 1,1,3,3-tetraoctyl-1 .3-bis(3-methylbutyloxy)-distannoxane
was obtained at a yield of 99% based on the dioctyitin oxide. The
same procedure was repeated twelve times, thus obtaining a total
of 10350 g of
1.1,3,3-tetraoctyi-1,3-bis(3-methylbutyloxy)-distannoxane.

Step 2: Pronction of carbonate, obtaining thermally

decomposed matter-containing alkyltin alkoxide catalyst

91




10

15

20

26

Chentech Ltd., Switzerland), and 3-nethyl-1-butanol
(made by Kuraray Co., Ltd, Japan) that had been
purified in a distillation 10 colum 101 was suppli ed
at 14953 g/H froma supply line 2 into the colum
reactor 102. The liquid tenperature in the reactor was
adjusted to 160 C using a heater and a reboiler 112,
compdsithen pressure was adj usted to approxi mately 120
kPa-G using a pressure regulating valve. The )
r esigleaeiSohbte was bhedueadtwsingas cidhtapypo ok ipradelcyiory
m nut es. 14950 g/ Hr of water-containing

apParREEYds ShRWRMQIF @ t r gneported from an upper

portion of the reactor via a transfer line 6, and 824
- t _ ' . '
1'1%%%5?*9%5“%-?&-3*?4‘3#@%@ ¥ DhEPBRY PR protLeed
, 101 ' i L (€ i 0
in SRR e e g ST SRR e B fpey LA

and ha

da rehoilJer 111 and c enser. 12
colymn P850 Do mlaﬁe%ra%%f‘efbfggifeﬁ] rrlerethveakhath
Distillate containing a high c entration o e
504¢ dﬁﬂhﬁaGBSQrWH@r@iMﬁt%fGﬁHéedagtc PAF mq)ﬁm@d%n&’a%ﬁzer
was condensed by the condenser 121, and recovere
Chemtech titoiwitzedanidieagd Bumethed 1 owang)| (Magdgtinol
was transported out via the 92 transfer line 2 froma
Kutsnasr Cror Liton Japanhdhdt $tad beeinopudbiedhin aodistillation
al kyl tin al koxi de catal yst conposition containing
coldings (o0 t i€ Jupptidty BbauUpIsB gy T fremda supply line 2 into
1,1,3,3-tetraoctyl -1, 3-bi s(3-net hyl butyl oxy) - di st annox
theE8IUKAR R ri 198 e Aqlipres mpiratore of thbaeadiomwas
reactor 102, and was supplied into a thin film -
V. r.at i b0
288", 50) iU THE Degfar drihe iR 1z08Rdhe

a~transte I ne

pressure was adjusted to approximately 120 kPa-G using a

pressure regulating valve. The residence time in the reactor was
approximately 17 minutes. 14950 g/Hr of water-containing

3-methyl-1-butanol was transported from an upper portion of the

" reactor via a transfer line 6, and 824 g/Hr of 3-methyl-1-butanol

(made by Kuraray Co., Ltd, Japan) via a feed line 1, into the
distillation column 101 which was packed with a Metal Gauze CY
packing (made by Sulzer Chemtech Ltd., Switzerland) and had a
reboiler 111 and a condenser 121, whereby purification was carried
out by distillation. Distillate containing a high concentration of
water from an upper portion of the distillation column 101 was
condensed by the condenser 121, and recovered from a recovery

line 3. Purified 3-methyl-1-butanol was transported out via the
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3- Met hyl - 1- but anol was evaporated off using the thin
film evaporator 103, and returned into the colum
reactor 102 via a 10 condenser 123, a transfer line 8
and the transfer line 4. The alkyltin al koxide
catal yst conposition was transported froma | ower
portion of the thin filmevaporator 103 via a transfer
trahkfer Tneah@romsa Iowpplpadidmod the diatidetianecamnt Hal.
flow rate of the dioctyl-bis(3-methylbutyloxy)tin and

An%_k%lt?n atk Srildel éﬁﬁﬂ?#{ cbmdposition containing

I s(3- et hyl but yl oxy) - di-st annoxane acti ve

d‘ﬁ%gn‘?@t‘”@hg%@g@é@ﬁp LA GRPPr oxi mately 6627 g/ Hr.

di oxi led at 973 g/H into the
aut.ocl ave vi tr. f ' .y [ he
R e e I B R
tenperature in the autocl.aye t
obiaa8RdeRoR oM FropRato At oT g et 03 A8 was
hours, and reaction was carrjiged out, betwee he
supRliBdninge gk thie Ha avRPNater t1icﬁ" fmesie E¥%8§?Lﬁ%t
conposition, thus obtaining a reaction li gui d
E coeBbhitibng Cbi, d(tg. mapgnbwigla t@nf8rdNe >The reaction
liquid was transferred into a carbon dioxide renoval
3-MatkyLaSbutsna waasfapotdted off usiogathesthiegiilnt i ng

val ve, and residual carbon di oxi de was renoved, the

evaéoﬁéfd}omogi axiddetoehsd ineo aher edlumomeactondevid ane
11. Then, the reaction liquid was transported via a

fe8rq2an L 0 fe thiahdf iHantramsdpeniaieod. 10Bhe
cobr@%ﬁ‘%egf o’bgltg%n%?cg-'sol utions Co., Ltd., Japan) set

o1 HTBIR A8 AR TR i panecranp sl
ool BT el STV R, e
su%%?ie%i Tc’rgt%_gﬁtah tlo% at\}/é )1 04, the flow rate of the |
dioctyl-bis(3-methylbutyloxy)tin and
1.1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane active
component being adljusted to approximately 6627 g/Hr. Carbon
dioxide was supplied at 973 g/Hr into the autoclave via a transfer
line 9, the pressure in the autoclave being maintained at 4 MPa-G.
The temperature in the autoclave was set to 120 °C, the residence
time was adjusted to approximately 4 hours, and reaction was
carried out between the carbon dioxide and the alkyltin alkoxide
catalyst composition, thus obtaining a reaction liquid containing
bis(3-methylbutyl) carbonate. The reaction liguid was transferred

ntoc a carbon dioxide removal tank 105 via a transfer line 10 and a

regulating valve, and residual carbon dioxide was removed, the
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carbonate-containing distillate was obtained, while
the evaporation residue was circul ated back into the
colum reactor 102 via a 10 transfer line 13 and the
transfer line 4, the 1,1 ,3,3-tetraoctyl -

, 3- bi s(3-net hyl but yl oxy) - di stannoxane flow rate being
adj usted to approximately 5887 g/ H. The

cafb & ¥ orideybbiny ke cosebeadremcantansiardine stii.| | Ahenvdbe
supplied via a condenser 126 and a transfer |ine 14

fwh 81 kot bABfer0|iHET 2.0t oval (hhin film
re?mtgégﬁgkcglgwég tPaﬁ'\gért@%ngze CcY packll ng (made by '

ev%lﬁg{o déh ‘8‘} ﬁaﬁ@lbé Larsh | dith e 2 |18 ehnipan)

dlstlllatlon purlflcatlon

ri ed out, . wher ) of
se*@'iwoﬁ%{wemawr &0t BPREN AN Y Tl oTe AT pt e o,
g/ Hr on a 20 al kyltin_al de cat al yst
ap%%ﬁ%@?ﬁ'hﬁr@ Ba% E’%”ﬂga%? 1€ ‘Furﬁé"’ig)&l'b“;? 119Sn-, 1H-,
and 13C-NWMR, it was found that the alkyltin al ko?f
1,£.2 atpdracaithdsBtbiskSomRtay ieyloxy)-digtannoxane flow rate
3-tetraoctyl -1, 3-bi s(3-net hyl but ony) di st annoxane,
adpustedi tb approxunately F88¢t Hrb.as;v(dabwdﬁhmeinmw;&) tin.
Conti nuous operation 25 as above was carried out for

cafipphatd-mehehiningdistilizte wad ditainéd, windleatihglavaporation
al koxi de catal yst conposition was wi thdrawn from a

rewddléjw&abirbhlﬁethabkaﬁ_t@/thb,cdmhﬁrﬁi reactor 102 via a
1,1,3,3-tetraoctyl -1, 3- bi s(3- net hyl butyl oxy) - di st annox

trgfHifeP) i § gg%”aqﬂétﬁ%n§fé\ﬁﬁn§wpiﬁeed in froma feed

pon W t hdrawi ng appr oxi mat el y

e
belili'wgu;ﬂusfé)d 8Ian§;§jro%f)ﬁ1r§ Iﬁ%%?ygﬂgr.m ”(‘h%f
bis(S-methyibutyl) carbonate-containing distillate was subplied via
a condenser 126 and a transfer line 14 at 957 g/Hr into a
distillation column 107 which was packed with a Metal Gauze CY
packing (made by Sulzer Chemtech Ltd., Switzerland) and had a
reboiler 117 and a condenser 127, and distillation purification was
carried out, whereby 99 wt% bis(3-methylbutyl) carbo_nate was
obtained from a recovery line 15 at 944 g/Hr. Upon analyzing
alkyltin alkoxide catalyst composition from the transfer line 13 by
1183n.. 'H-, and '*C-NMR, it was found that the alkyltin alkoxide
catalyst composition contained
1,1,3,3-tetraoctyl-1,3-bis(3-methyibutyloxy)-distannoxane, but did
not contain dioctyl-bis(3-methylbutyloxy)tin. Continuous operation

as above was carried out for approximately 240 hours, and then




1,1, 3,3-tetraoctyl -1, 3- bi s(3-net hyl butyl oxy) - di st annox
ane, and in addition to this there was trioctyl
(3-nethyl butyloxy) tin and a 10 plurality of NWR
shifts originating froma high boiling deactivated
conponent were seen in a range of from-240 to -605
ppm Step 3: Obtaining of dialkyltin dialkoxide from

thet RN/ lalkodikto pRtsigdt main po st aias mithedrnawn ifrom a

al koxi de catal yst conposition 15 500 g of the

withBFAWBI |k edP6 oatPas Qg HRkkAIe Contai ning - al kyl tin
al koxi de catal yst conposition obtained in step 2 was

Tapp S bata” Scientific

1 133'réglrt%tt‘?goﬁﬁ%lg’/g%—%%'h&;dembgﬁ)iSRW—%ﬂsl‘ﬁrﬁ'}diérf’éip@ﬁduced

10

156

20

25

. Techpology Ltd., . Jd . a-voladil ne S
in SR qea e P i 15 A 3B NE e 38 SR S A
.and a.pressure,of appraxi mat.ely .Q. ' :
withdrawiip Esmsonimetebn 20/ e s uidorBr e Witharad¥ line
trioctyl (3-net hyl.butyloxy)tin. pr oxi_mat e 9 .of .
16 i grIYOnI gt LS RPOTAR Sealvisit altnuas tahad g theliflia
carrying out 119Sn- NMR anal gsi s thereon, this was
cofitaimeld approonimwEteln 60 ®1% petraoctyl -1 |, 3-bis(3-m
et hyl but yl oxy) di st annoxane, 25 with a plurality of
1, INBR3 3 birialost pI-1 g8 1 s | rgn & thrortbubdomy)) 1di s &0 nexanpossd in
matter also being seen in a range of from-240 to -605

ad@RBn THenhy eRefoiWd Nericomo@nh et buitxkedyii tim 886 3
4.15 nol) of the bis(3-nethyl butyl) carbonate

(4.1
pulg?ﬁgg%?%wk $heRs Driginatifd #dm W aegh ddliihgogeactivated

phere, and reaction was carried out for 5 5 hours

cofghsh yBLE ST LM T P2 a8le doms et
sepadiid: Sp R e gk fIpfay ReRa Aom TAbFmeRy

decomposed métter—containing alkyltin alkoxide catalyst |
composition

500 g of the thermally decomposed matter-containing
alkyltin alkoxide catalyst composition obtained in step 2 was
supplied at 300 g/Hr into a molecular distillation apparatus
(MS-300, made by Sibata Scientific Technology Ltd., Japan), and a
volatile component was removed at a temperature of approximately
230 °C and a pressure of approximately 0.02 kPa. This low
boiling component contained 99 wi% of trioctyl(3-methylbutyloxy)tin.
Approximately 391 g of a high boiling component was obtained,
and upon carrying out ''?Sn-NMR analysis thereon, this was found
to contain 1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)distannoxane,

with a plurality of NMR shifts originating from thermally
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approximately 150 C and a pressure of approximtely

0.5 kPa, and approximately 450 g of |iquid was

obtai ned as a high boiling 10 conponent. The high

boi l i ng conponent was supplied at 300 g/H into a

nol ecul ar distillation apparatus, and separation by

distillation was carried out at aterrperature#g 605
de cappp osé demeltieraiodbaing aepneksari@nge ghpruR; 0el“} )
- 0.02 kPa, whereby 359 g of a |ow boiling conponent
pprHas THE aigRcboiling tomporidritngassmexegoviéntd et &-Aéd

97 wt % of dioctyl-bis(3-nethylbutyloxy)tin. On the

t fyefh D ansh3-nestHynsu )il peabbbhitg prodecednin step 2 in a
m°§|‘§ﬁﬁ] [ t)llg(of N shm‘?s originating fromthe high

Lk LA NbndWd £-t56€ WA carrisggeubfor

flaéifghﬁgg%%?lgb_bé SSngnng%p@Exar?pl e 10 (Qbtai ni ng of

ther mal sGPEL A tHH kyhélion liquid
S hQF&%%%dLX%gg%@ﬁgg%gﬁ?ﬁg :é,gﬁpg.r on-qrH cﬂ?‘bonat e a

roduction thermally de eq: - LA &g
walisiarilaf 200 el ata pOSRRERT IS SBPRralls

t hrough the sanme process as .in 5 steps. 1 f
andxasisiualocarbrnateowASNRRPAAIEFS P ?‘e@ﬁle{‘%p%@grgsfg

that the thermally deconposed matter-contaipi

nda are baPrmkPa.

appidximate a6k P Geand & Br§SsULe A ERRMOFMEL
approxi mately 60 w % of ) i .

and abpoXimeitehod50l g bfiduig( ®am ebtainegugyia high boiling
oxy) - di stannoxane, and in addition to this there was

complopfeirt! ( FABHightisdiing s tiporeut wes plppHeLts 3PONp I
shifts originating froma high boiling deactivated

intBW%gliﬁFH?sﬁI‘Pﬁﬂohrhﬂaé@me, eind separ@déntoy - 605
ppm t

aining of dialkyltin dialkoxide from

disgiﬁl%gmgyac%?%wgf@gt BRL! RImpePafire 80 apbfukimately ”
240 °C and a pressure of approximately 0.02 kPa, whereby 359 ¢
of a low boiling component was obtained. The low bbiling
component contained 97 wt% of dioctyl-bis(3-methylbutyloxy)tin.
On the other hand, for the high boiling component, a plurality of

NMR shifts originating from the high boiling deactivated component

were seen in a range of from -240 to -605 ppm.

Example 10
(Obtaining of thermally decomposed matter-containing
alkyltin alkoxide catalyst composition from carbonate production)
A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in

steps 1 and 2 of Example 9. The ''°Sn-NMR analysis results were
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conposition) 10 500 g of the above thermally _
deconposed matter-containing alkyltin al koxide

catal yst conposition was supplied at 300 g/H into a
nol ecul ar distillation apparatus (M5 300, nade by

Si bata Scientific Technol ogy Ltd., Japan), and a

vol atil e conponent was renobved at a tenperature of

~ thatthedtkieratally d280O NP aseld ampttesstprtainmgalkyltin alkoxide

approximately 0.02 kPa. This | ow boiling conmponent
catePftat BRpodtivh aritainedcpyprc3d metely BOtwtBxef tin.
Approxi mately 390 g of a high boiling conponent was

1,1 ?tsa'tgﬁr@oc 1d1 URGRs G &/iHIb Qtif| o X - APot YR seeae yand in
ereon s was found to contain

addjtfor 1 S BB Wt S R P B S o
plu%%ﬁlwhbﬁ%ﬁ%%bﬁg%wﬁ%#ﬁt@iﬁ %”E@‘?%'ﬁ"‘ﬁ%%%%*”
ORI HOHBSRAIN 7 JANGH BIrER é%@a@ 55 Pefty 2”1

a flask wunder a nitrogen atm)s here, and reaction was
car r(iQbtadntng of dialkrkiR liabkaxideison sharmaival
pressure. Then, the reaction liquid 97 was suppl I ed

deabmipiDsan rattet-containinguaby Hin @lkexisds satalysir at us,
and residual carbonate was separated off at a

compwsgtiohyre of approximtely 140 C and a pressure of
approximately 0.5 kPa, and approximately 450 g of
' ' qU5@OV@§fQﬁéaétﬂ9\de 2B e Pmiallghdbob ripws &d cuattenauntaitieg
liquid was supplied at 300 g/Hr into a nol ecul ar

all{i)aﬁﬁ d1kakian c%@QWs@tdbﬁ'npﬁgﬁléﬁWé@s'u@blmd dit Y00 balr onto

OIarr ired out “at a tenperature of approxi mtely 240
b
2 SoBE G By "UST O Be hpRAPAL 000, fndeel i shts by

Scientific Technology Ltd., Japan), and a volatile component was
removed at a temperature of approximately 230 °C and a pressure
of approximately 0.02 kPa. This low boiling component contained
99 wt% of trioctyl(3-methylbutyloxy)tin. Approximately 390 g of a
high boiling component was obtained, and upon carrying out
119gn-NMR analysis thereon, this was found to contain

1.1, 3,3-tetraoctyl-1,3-bis(3-methylibutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated
component also being seen in a range of from -240 to -605 ppm.
The high boiling component was mixed with 1400 g (6.93 mol) of
the bis(3-methylbutyl) carbonate produced in step 2 in a flask
under a nitrogen atmosphere, and reaction was carried out for 10

hours at 120 °C and normal pressure. Then, the reaction liquid

g7



10

15 .

20

25

was obtai ned. The | ow boiling conponent contai ned 96
wt % of 10 di octyl -bis(3-nethyl butyloxy)tin. On the

ot her hand, for the high boiling conponent, a
plurality of NVR shifts originating fromthe high
boi li ng deactivated conponent were seen in a range of
from -240 to -605 ppm 15 Exanple 11 (Obtaini ng of

wakhauipslidy ATOUREERANIBLE afoleenlan distilatidhdpparatus,
al koxi de catal yst conposition from carbonate

- anEirr%f%;i‘Q&éPE%{(bo“néﬂéewﬁ |E¥g5?§t%'ﬂoeﬁ’?ét_ Beetngp e EAMUrai o Ng

al k I'n al koxi de catal yst conposition was obtai ned

AT T
e ok L SECBE R cERLAA R BN e,

component-| T hadiayid- was. siRpkesat 3P B AT RY9 MBS

ane, and in addition to this there was, .
distillatiery lapparatts) andysergnation byqdistiatipn was carged out
NVR shifts originating froma hi %h boi l i ng deacti vat ed

at 9Stamppoaent cfeappseamately 24h§e enhdfapreszyoetd - 605
ppm (Obtaining of dialkyltin dialkoxide from

appheximataly deoanpPac e atdlsy 360ng aifna ngwab &iiirtd somponent
al koxi de catal yst conposition) 5 500 g of the above

watéﬂgbf%h'e\d. depRENBRE ot § RoTEeBhahbictmtai &y 196 wt% of
al koxi de catal yst conposition was supplied at 300 g/ Hr

4008 o REH B PSR 08 ApPRIRS R 6F o
ooihg SaFRFBRoE Gy B ARl o RBE P e

high boiling deactivated component were seen in a range of from

-240 to -605 ppm.

Example 11

(Obtaining of thermally decomposed matter-containing
alkyltin alkoxide catalyst composition from carbonate production)

A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in
steps 1 and 2 of Example 9. The '"*Sn-NMR analysis results were
that the thermally decomposed matter-containing alkyltin alkoxide
catalyst composition contained approximately 60 wt% of
1 1.3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane, and in

addition to this there was trioctyl(3-methylbutyloxy)tin and a

plurality of NMR shifts driginating from a high boiling deactivated
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~ alkydtigtal koabie matalyati suMPasHIPHIWAs sk e

10 of approximately 0.02 kPa. This | ow boiling
conponent contained 98 wt% of trio ctyl(3-m
et hyl butyl oxy)tin. Approximtely 391 g of a high
boi I i ng conmponent was obt ai ned, and upon carryi ng out
119Sn-NVR anal ysi s thereon, this was found to contain
1,1, 3,3-tetraoctyl -1, 3-bi s(3-net hyl but yl oxy) di st annoxa
coﬁ%od’értthuéré%dﬁmﬁrma tangé JiNFosNi248 toriEdSppimg from
the high boiling deactivated conponent also being

Seen(OtS‘ta"i‘nn@;%? ocifa Iﬁmdlaﬂl@oilﬁe'ﬁgﬁw RRETmallye hi gh

boi I'ing co nent smxe with 838 g of the

d%éﬁ?ﬁq%%tﬁ%ﬂ#ﬂté@@“ B B KB ZRIS et e,

and t quwd m xture was 20 subjectedto reaction at
COMRPSH'PA’a col utm reactor 201 as shown in FIG 3.

HeI| ak No. Tokyo , Tokushu naa
S0 ithec R eoRBbEmaleor SRR o1 MALPlrgontanihg
d| arreter 15 mm and total |ength 1635 nmcgeffec m
a4 390G giHr into

boi l i ng conmponent recovery line 24 25 attached to an
a mppeculpordistiia?iph ap pahatus 8iSe800aradeshy fibatane
99 22 and a recovery line 23 attached to a | ower

Schenfifi @ Tethndlbgyhetd.| Jagae), amdatiwatiléeomeponent weas
heated using a heater set to 150 C. The liquid

reﬁi'o?%‘é* 5t ‘é!af%rﬁHBPétLﬁ@ b apbréRirgatdly\Vi 30 it anguppressure
l'tne 21 using a liquid feeding punp, and nitrogen gas

of\%gn ﬁxﬁﬁa%ﬂygg ozqgh a.ap%%'lé‘\ﬁt@wm@ocmﬁﬁﬁbﬁtr efhidifed

e resi nce time 1 n the reactor was

98B hont %%W@Q?ﬂsm.@% APRLAnRREN, 90,0 of @
Mgwm R
”gfslnovl‘\:ll\?ll[élt af‘ug?y;ls thereon, this was found to contain
1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated
component also being seen in a range of from -240 to -605 ppm.
The high boiling component was mixed with 838 g of the
bis(3-methylbutyl) carbonate produced in step 2 of Example 10in a
flask under a nitrogen atmosphere, and the liquid mixture was
subjected to reaction at 140 °C in a column reactor 201 as shown
in FIG. 3. Heli-pak No. 3 (made by Tokyo Tokushu Kanaami,
Japan) was packed into a SUS316 tube reactor of inside diameter
15 mm and total length 1635 mm (effective length 1450 mm) having

a supply line 21 and a low boiling component recovery line 24

attached to an upper portion 221 of the reactor, and a supply line
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10 the recovery line 23. Operation was continued in
this state with continuous liquid feeding and

conti nuous w thdrawal, whereby approximtely 1200 g
of . the high boiling conmponent was recovered. Then,
the high boiling conponent was supplied at 300 g/ Hr
into a nolecular distillation apparatus, and residua

22 GHP A sovey 15e IR ataichb dtd satowet poptivat 211 & offthe
approximately 140 C and a pressure of approxi mately

reag:[;t%r,kgﬁg @{édttﬂﬁé’rr%ébf@ @l2% A84téd Usingi Avedtunset to

tained as a high boiling conponent. The liquid was

i at. r i ¥ Sk j
16385 e Rt Blsilie M SRR I TR ARt Hadhe,
ou t a tenperature.of 20.approxi .
sugbli Bope2 busippro tofud de5 o P ik B i e g a8y s
a | ow boiling conponent s, oht afJ ned, The | Wy bo'blzi ng
supphipgrienat eepraxieataly G ghymin from the supply line 22.
di octyl - bi s(3-net hyl butyl oxy)tin. On the other hand,
Theore sidenkeghiment thageasiponas aparaximalgly 2 HMmigwes.
shifts originating fromthe 25 high boiling -
A Ideabiii Nag gzbiab moonpat ené ce ndainingncarhamh géoxder was
100 -240 to -605 ppm Exanple 12 (Qotai ning of

witHUHaWR o fet@mng &biltayt es mpararitniewpvery lkye din a
al koxi de catal yst conposition from carbonate

gaRERHCidran) ﬁnﬁ_ 4 o5 Rl diYingesompasRshinbé g &n-toohbai auhgrom

al'kyl'tin al koxi de ~catal yst conposition was obtai ned

th%é%lggr%ﬁﬁaag@ilg@ﬁgmoﬁ%kg cShERGed iANGhig sthte with

analysis results were that

cobFuldL B SBEHE BPE AR Buf My oy
ap%‘?gii"n’%;??fye%%SOg \gtfo{?'ugfhigh boiling component was recovered.
Then, the high boiling component was sﬁpplied at 300 g/Hr into a
molecular distillation apparatus, and residual carbonate was
separated off at a temperature of approximately 140 °C and a
pressure of approximately 0.4 kPa, and approximately 450 g of
Iicjuid was obtained as a high boiling component. The liquid was
supplied at 300 ngr into a molecular distillation apparatus, and
separation by distillation was carried out at a temperature of
approximately 240 °C and a pressure of approximately 0.01 kPa,
whereby 359 g of a low boiling component was obtained. The fow
boiling component contained 96 wt% of
dioctyl-bis(3-methylbutyloxy)tin. On the other hand, for the high

boiling component, a pluraiity of NMR shifts originating from the

high boiling deactivated component were seen in a range of from
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1,1, 3,3-tetraoctyl -1, 3- bi s(3-net hyl butyl oxy) - di st annox
ane, and in addition to this there was
trioctyl (3-nethyl butyloxy)tin and a plurality of NWR
shifts originating froma high boiling deactivated
conponent were seen in a range of from-240 to -605
ppm 15 (Qotaining of dialkyltin dialkoxide from
-28Betoreb 0y ppmconposed matter-contai ning al kyltin
~al koxi de catalyst conposition) 500 g of the above
thermal | y deconposed matter-containing alkyltin
al koxi de catal yst conposition was supplied at 300 g/ Hr
Exdhple 4@ a nol ecular distillation apparatus (Ms-300,
made by Sibata Scientific Technol ogy Ltd., Japan), and
a vol At : t : of
appr oarsalinia BERREm Y ddiIRKEseR mAdaTRsh AT,
0.02 kPa. .This | ow boiling.component contajned 98.wt %
IRyt AR AL aiely o PRMATEG T R RELoRaHaPLPFLSHETY
of a 25 high bojling conponent was ohtai ned, .and upon
car r fi Mipraiglly ﬂ%ﬁ@ﬁeﬂma&ﬁm@n?mm &by timplitogge
found to contain 1,1,3,3-tetraoctyl -1, 3-bis(3-m ethyl
catatiat cxppasiamvwaaebiainad throygh taei samer prggess as in
shifts originating fromthe high boiling deactivated
stepapoaont 2 2fsbxaeiplg Seed Hen' H SredjdRo&nalyeis -rastiltsowere
-605 ppm 5 The high boiling conponent was m xed wth.
thdbhg thert@ilypdcompdeed hattarradritaimingya kytin mikaede
produced in step 2 of Exanple 10 in a flask under a

calta fyis? 4 pbRRFPH QoPita HEH ok ales 6enwisgdoout -for
10 "hours at 140 C. Then, the reaction liquid was

1 SRR A0 T0 . e U RS o oA R
ad¥itiBn' @ HAEAYE Whs AP BBk tMy BiRyfodNtirfand a
hlurality of NMR shifts originating from a higH boiling deactivated
component were seen in a range of from -240 to -605 ppm. .

(Obtaining of dialkyltin dialkoxide from thermally
decomposed matter-containing alky!tin alkoxide catalyst
composition)

500 g of the above thermally decomposed matter-containing
alkyltin alkoxide catalyst composition was supplied at 300 g/Hr into
a molecular distillation apparatus (MS8-300, made by Sibata
Scientific Technology Ltd., Japan), and a volatile component was
removed at a temperature of approximatety 230 °C and a pressure
of approximately 0.02 kPa. This low boiling component contained

98 wt% of trioctyl(3-methylbutyloxy)tin. Approximately 381 g of a

high boiling component was obtained, and upon carrying out
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pressure of approximately 0.5 kPa, and approxi mately
450 g of Iliquid was obtained as a high boiling
conmponent. The liquid was supplied at 300 g/H into a
nol ecul ar distillation apparatus, and separation by
distillation was carried out at a tenperature of 15
119approxi mately 240 C and a pressure of approxi mately
®roNMRaanalpsés dbgresn, ghist was oMb ite ignteédiponent
was obtained. The low boiling conponent contained 97
1, WPBetfetrabatgt-yl, 3bbis( 3-methylbuiy kd>ox d) s tiamn cGrandewdhhar
hand, for the high boiling conponent, a plurality of
plUNER t§ o ff M R IsiraftBad i gn dtignfidre tH@ high badlihgrdeactivated
deacti vated conponent were seen in a range of from

cogg;g:gnéﬁt 3 bem; SREHPh & Fé’néélﬁfadrahmz@b tbhay 0B bbyn.

nposed matter-containing 25 al kyltin al koxi de

TR Py R RS ThRoBRrh TR PR &ifh RBOCHIR OB ol et the
oi e R S E b AR BRbb 285 e 31 SERARHBNETO in =

The 119Sn- NVR anal ysis results re ,that the .
flasKenAdeT ¢ DIERSRI0 L FRR A RHe. AN APAFHGTAMER ErFied out for
al koxide 5 catalyst conposition contained _

1 0alppu ok ahdiddl yCe60 %%oﬁhe,rga@,t@n HApid M Es supRligdab 300
et hyl but yl oxy) - di st annoxane, and in addition to this
g/Hhénto wamoledwlarydiscsH atmrhpppar atsyandresidual carbonate

plurality of NVR shifts originating froma high

‘wdmbbpagaikehoffi ahaetdmperarenst appeosieeataly H40 ddgandfa

from-240 to -605 ppm 10 (Obtaining of dialkyltin
prés alikdnf Gpgroimaterymal § kpdles ximately 450 g of

matter-contai ning al’kyltin al koxi de cat al yst
liquid was obtained as a high boiling component. The liquid was
suppliéd at 300 g/Hr into a molecular distillation apparatus, and
separation by distillation was carried out at a temperature of
approximately 240 °C and a p'ressure of approximately 0.01 kPa,
whereby 359 g of a low boiling component was obtained. The low
boiling component contained 97 wt% of
dioctyl-bis(3-methylbutyloxy)tin. On the other hand, for the high
boiling component, a plurality of NMR shifts originating from the

high boiling deactivated component were seen in a range of from

-240 to -605 ppm.

Example 13
(Obtaining of thermalily decomposed matter-containing

alkyltin alkoxide catalyst composition from carbonate production)
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conposition) 500 g of the above thermally deconposed

matter-containing alkyltin al koxi de catal yst

conmposition was supplied at 300 g/H into 15 a

nol ecul ar distillation apparatus (M5 300, nade by

Si bata Scientific Technol ogy Ltd., Japan), and a

volatil e conponent was renoved at a tenperature of

appr8xtheamslly decompesed meatestrantadningphostineg lkoyide

0.02 kPa. This | ow boiling conponent contained 98 wt%
catdlyst conpyd éiBiorewnd bbtainedyHroughipipe eamatprioge38lag in

of a 20 high boiling conponent was obtai ned, and upon

st Nyang Def ExXdApne VR #Ral Y358 -NIMReDHalyishé sevalts were

found to contain 1,1, 3,3-tetraoctyl-1,3-bis(3-m

thaetmdt Ph‘éa’rhQﬁﬁ)d’éééﬁﬁ;b%%ﬁﬁﬁa%ﬁ%om?ﬁiﬁgaédggmr?falWﬁde

S s originating fromthe high ctivated
i . i r em =240 to
catlg8F 88 S5 L e EEE! b ReSlsiB a0 Wi dTeed with
420 2. 08 ) of .the .10 i s(3-.net hyl but yl :
1, £ aekiacchith bl s Beely By R riséngo ink. andin
under a nitrogen atnosphere, and reactjon s carried
adgdition 4p this ﬁBgF% was 1gecty!fiunR WQIUtbitoé@s),n%e?”%?en,
the reaction liquid was supplied at 300 g/Hr into a
pluréllidy ©fINMR sthiftsapriginatppafeamsa highrkpilieg dearctivated
carbonate was separated off at a tenperature of

coammrenimateekysddi i€ aandngeprfeirem e2dD tap@xippanel y
0.5 kPa, and approximtely 450 g of liquid was

Obtaﬁ'mbﬂaiﬁiin dfi @il batin digalkerNTh théhmdilyqui d was
supplied at 300 g/H into a nolecular distillation

deRBR Gd&§ maRer SRR i akyIthSaikbxad e datapsstcarri ed
out 10 at a tenperature of approximtely 240 C and a

cog{ﬁs\?\/’t}i%@i)ﬂ ngagg:rg)éingﬁ: ely O. Oi kPa, whereby 361 g of
500 g of the above thermally decomposed matt.er-cor‘ltaining
alkyltin alkoxide catalyst composition was supplied at 300 g/Hr into
a molecular distillation apparatus (MS-300, made by Sibata
Scientific Technology Ltd., Japan), and a volatile component was
removed at a temperature of approximately 230 °C and a pressure
of approximately 0.02 kPa. This low boiling component contained
98 wt% of trioctyl(3-methylibutyloxy)tin. Approximately 391 g of a
high boiling component was obtained, and upon carrying out
"93Sn-NMR analysis thereon, this was found to contain
1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.

The high boiling component was mixed with 420 g (2.08 mql) of the
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was obtai ned. The | ow boiling conponent contained 96
wt % of di octyl -bis(3-nethyl butyloxy)tin. On the other
hand, for the high boiling conponent, a plurality of
NMR shifts originating fromthe 15 high boiling
deacti vated conponent were seen in a range of from
-240 to -605 ppm Exanple 14 (Obtaining of thermal Ig.
bisd3comiby ruitybt carbaoateaprodgced inl st@p £ pfaEkample 10 in a
catal yst conposition from carbonate production) A
flasharmaeért @ mitcomero adohosptene, amd aeactignavkglcamied out for
al koxi de catal yst conposition was obtai ned through

3 HdersSats 6l OCessd abriviil siedurk. anThénoth&raaptiorbliquid
The 119Sn-NVWR anal ysis results were that the

wagrf%glaglgu %gsemﬁrdirﬁaté o o N1 BF i Y911 84ib¥ | dp Paratus,

catal yst conposition contained

.0Xi 9
angHRSTduEbor g as Sebtatad off 8t o temeerature.of.
and .in ddifiqQn to this there S .
apBFeET g1 s 149 o1 BUEYR SigSerhe AlERPTBITAlEN - SRR
hifts aqriginating froma, high boiling deactivated,.
and GRRiRAMAiel 6 45be qfn"%U\‘cEWg?é 8PtainGs) 85 4 high NS
ppm 5 (Cotaining of dialkyltin dialkoxide from
companent. y Thedbapeswasnswpprheda APRigliirainkg a mplecular
al koxi de catal yst conposition) 500 g of the above
disthkatiat lap peredupoaad sepamaticomyadistitaticn was icarried out
al koxi de catal yst conposition was supplied at 300 g/ Hr

at enfempéPaturenbapproxithateiy| 240 OC appoa giress(Ms-cf00,
made by Sibata Scientific Technology Ltd., Japan), and

apérdﬁi'n@éfél? T OPRPENWHEEDY 8BBVEhfad |aw! SMRIPEBR hent
approxi mately 230 € and a pressure

was obtained. The low boiling component contained 96 wt% of
dioctyi—bis(3-rﬁethy|bqtyloxy)tin. On the other hand, for the high
boiling component, a plurality of NMR shifts originating from the

high boiling deactivated component were seen in a range of from

-240 to -605 ppm.

Example 14

(Obtaining of thermally decomposed matter-containing
alkyltin alkoxide catalyst composition from carbonate production)

A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in-:
steps 1 and 2 of Example 9. The ""®Sn-NMR analysis results were
that the thermally decomposed matter-containing alkyltin alkoxide

catalyst composition contained approximately 60 wt% of
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of approximately 0.02 kPa. This | ow boiling conponent
contained 98 wt%of trio ctyl(3-methyl butyloxy)tin.
Approxi mately 391 g of a 15 high boiling conponent was
obt ai ned, and upon carrying out 119Sn-NMR anal ysi s
thereon, this was found to contain
1,1,3,3-tetraoctyl-1,3-bis(3-m

1 *eehsmemqpaixwldsdmafmmatfeytbatylmxwadlst@nmxm amick s
originating fromthermally deconposed matter also

adb#tiog teaeis ithere was eriottyfl (methibubylogystippand Ehe 20
hi gh boiling conponent was m xed with 420 g (2.08 nol)

pmfalw%f VR 3hiRE I diviating eesrhanal gh waifingedeactisatad

Exanple 10 as a reactant, and reaction was

coﬁﬁf&rﬁ@ﬁt Qdre L r?lﬁ%PF§ngé &f"ﬂoﬁr -24090 -g0® prpﬁ‘ﬁCtl on

g udvvassup led at 300 g/H |dntoarmlecuar
s'eéé | SbBEY %ipﬁéf@*ﬁﬁre%iﬁé?ﬂdﬁe K e ol y y 140
105
deBBHORs HaBR ) S 2T G ALPAC AR %%%ﬁiaf‘sé? 2 hi gh

boi l i ng conmponent. (Separating out of di al kyltin
COMRANGLINde by distillation) Next, using a gas-tight
syringe (made by Ham lton), 400 g of 5 the Iiquid was
put $A0w #f3be amovartberﬁmiw dﬁégm@@%ﬁ%@attﬁﬁwf&ammg
t hree-way stopcock, a condenser, a distillate receiver
alleyitinaal kioixéd emaa byst wiThpe spassiwas isupp|Ed atidddr/Hr into
nitrogen gas via the three-way stopcock. The fl ask

a WasetanR' giet latiornapplratid (MSEa0, hadappy Gibmtsael y
240 C. The pressure In the apparatus was 10 gradually

ScﬁSHHﬁEdTeé}{P%I@:bgtLﬂd alyia@ayaarPan et icohponent was
approxi mat el y 02 kP 344 g of a l'ow boiling

e i o
re i oc y?? g%pgp% rI%bg P% rﬁ%ﬂ% cfo?gl %@n\@ a/";i}fessure

of approximately 0.02 kPa. This low boiling component contamed
98 wt% of trioctyl(3-methyibutyloxy)tin. Approximately 391 g of a
high boiling component was obtained, and upon carrying out
11°3n-NMR analysis thereon, this was found to contain
1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)distannoxane, a
plurality of NMR shifts originating from thermally decomposed
matter also being seen in a range of from -240 to -605 ppm. The
high boiling component was mixed with 420 g (2.08 mol) of the
bis(3-methylbutyl) carbonate produced in step 2 of Example 10 as
a reactant, and reaction was carried out for 6 hours at 140 °C. . |
Then, the reaction liquid was supplied at 300 g/Hr into a molecular
distillation apparatus, and residual carbonate was separated off at

a temperature of approximately 140 °C and a pressure of
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thesinometebwhilg Ragsing

the results of 119Sn-NVR anal ysis. The residual matter

in the flask obtained contained approximtely 1 wt%

of 15 1,1,3,3-tetraoctyl -1, 3-bis(3-m

et hyl but yl oxy) - di st annoxane, and tin conmpounds

exhibiting a plurality of chem cal shifts in. a range

of from-240 to -605 ppmoriginating fromthe high
appiodimedete 8ct ikPa candoappisndmateho 45kagfeliqeidswas 1:

Production of tetraal kyl di al koxydi stannoxane 700 g
ob{ain8d awb)high BodmyIdomporede (made by Sankyo

Organic Chemcals Co., Ltd., Japan) and 1600 g (15.7

mol )(s¥fparatigigslit lof ibanatin( diadieokideCbiysdistiliation)

Cor poration, Japan) were put 25 into a 3000 nL flask.

The t Qi 19 ' I [ i 6 400 g of

o tl‘géfsi‘fumréri;ﬂlﬁ %&féé‘-@lg‘lﬁ% && T fhadd bfyhl-i\éﬁﬁlltdrgi g of

atttached t0 an evaporator (R-144,
. Sj . ' .
tnd B Eivas Bl e 3500 e e ST Ubp g it @
Co i on, oL A b
thrgp%%&a%t'g%%ﬁf af’%‘géh@%avf%g%?ﬂ%ﬁ*%tsér%'f%%v%é%?:mﬁde
y ano Wrks Ltd., J_\arggn Lgonnecte, thereto. T ?h
Man KFpirageh dessvia the
connected to a line for nitrogen Slgs flow n

at
threerwaly $topsopke. The flasgavaaliveefsethin aé\xaﬁowtfbheated
was cl osed, and the pressure in the system was
to appuceihateiy 24@ 170 heTher gee ssuneeinbize @rpiratuy was
opened, so as to 10 pass nitrogen into the system and

grddwglly et Betiharsy distildivon waswarpieesout at apwrodinately
bath tenperature was set to 157 C, and the flask was

0.02"WPiSed34h ¢ e @idwh@éimin@/\?omﬁcﬁiémnw@fs ébgained, this
evapor at or was comenced. th the purge valve of the
containing 96 wt% of dioctyl-bis(3-methylbutyloxy)tin according to
the results of "'Sn-NMR analysis. The residual matter in the flask
obtained contained approximately 1 wt% of
1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane, and tin
compounds exhibiting a plurality of chemical shifts in a range of

from -240 to -605 ppm originating from the high boiling deactivated

component.

Example 15
Step 1: Production of tetraalkyldialkoxydistannoxane
700 g (1.94 mol) of dioctyltin oxide (made by Sankyo
Organic Chemicals Co., Ltd., Japan) and 1600 g (15.7 mol) of
2-ethyl-1-butanol (made by Chisso Corporation, Japan) Were put

into a 3000 mL flask. The flask containing the mixture, which was
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evaporator |eft open, rotational agitation and heating
were carried 15 out for approximtely 40 m nutes at
normal pressure, and then the purge valve was cl osed,
and the pressure in the systemwas gradually reduced,
and water-containing 2-ethyl-1-butanol was distilled
off with the pressure in the systemat from84 to 65
a viite slTirys wasadtacedréd @ragxaporator7(Rold4, made Pien
the pressure in the 20 systemwas further reduced, and
Sitenaedapargthavirlg hueanotratase raigufl atdredquigpedaikebatie
distillate stopped comng off, the flask was |ifted
(OBHL24! pR 88D P IMaPIdE - C dioraeRs,| PApahYUa dasaum pump
transparent ‘liquid. After lifting the flask out from

(G-tsﬁt(;t?ﬁé,giw{ad@tbh ui@ﬁ,pyégggg%'n\sea @ma@aﬁ{rbMe@ggm,os,

O return ep ure In the systemto

maff¥ BRL0Ra83 Wi 155, Suhahs W A idhgtee iatonaib
of %?p%rg!\%ygg\fa% ﬁgﬁ;{gﬁ#&&ﬁat&r Was oihdted to a line for

_,3-bi s(2-ethyl butyl oxy) - di stannoxa was obt a1i ned {?H
niteoge e Id Sofl owg NP BAr BRl PHRESEHER yvIthe PYKggeYalyReOT the
sane procedure was repeated twelve tinmes, thus
evapotoirngas alosad, ahdtheeregsera in thessystem was
3-tetraoctyl -1, 3-bis(2-ethylbutyl oxy)-distannoxane.
rediicad 2an Bribducthepuwiecaalvenats, grdwalty o ertest,nso &g to
deconposed matter-containing al kyltin al koxi de

pa§alitrsgien HBPOR biyetem0 ahd tHiloneterntise Bystemetd
using a cont |1 nuous productlon apparatus as shown in

noEL prestlfr- L RO RU 2 ISTRESI 5513 SPhigiane ="
the:ﬂ%%lﬂ;\ﬁglsniw%}rg?g]i n'fie SHAPAHEE ndt ri@ (b ndbHEnd rom a
evaporator was commenced. With the purge valve of the
evaporator left open, rotational agitation and heating were carried
out for approximately 40 minutes at normal pressure, and then the
purge valve was closed, and the pressure in the system was
gradually reduced, and water-containing 2-ethyl-1-butanol was
distilled off with the pressure in the system at from 84 to 65 kPa.
This state was maintained for 7 hours, and then the pressure in the
system was further reduced, and excess 2-ethyl-1-butanol was
distilled off. Once the distillate stopped coming off, the flask was
lifted out from the oil bath. The reaction liquid was a transparent
liquid. After lifting the flask out from the oil bath, the purge valve

was gradually opened, so as to return the pressure in the system to

normal pressure. 883 g of reaction liquid was obtained in the
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col um reactor 102 of inside dianeter 151 nmm and
effective length 15 5040 nm packed with a Metal Gauze
CY packi ng (made by Sul zer Chentech Ltd.,
Switzerland), and 2-ethyl-1-butanol (rmade by Chisso
Cor poration, Japan) that had been purified in a
distillation colum 101 was supplled at 12260 g/ Hr
flaékr ompzcauging toi' 8-, i H- antid *CeNMR analysis resaltsThee
l'iquid tenperature in the reactor was 20 adjusted to

 proleRtQ usarErtetrasatyr1 @his( 2-ebioylberty (khd,) -disdanhexane

pressure was adj usted to approximately 31 kPa- G using

waél &Ht%?ﬁé‘& &t & S98IRET DOW Haked bictHeEdidletydentdxdel N The

he react or S appr oxi matel y 17 mnutes. 12260 g/ Hr

-saﬁ%ma%d&@Wsn+%n < ﬁh/e1 *Pn‘r’éé"”ﬂué"@ﬁtéfrﬁﬁé@"tb@

upper por reactor via a transfer
i 6 nd 958 g/ Hr of 2-ethyl-1-butanol 108 (nade
of %@8@9% 2 Cor por at i on, Japan) via a supply line 1,

into the distillatjon u 101 whi.ch was packed

1,18 (BT ROCAY - trbis @reth @Hmb‘”@a}aﬁ@tﬂ?”%??&
Chentech Ltd., Swtzerl and) and had Rm ler 111
and StegoAd&reduction OM@regpa&w@bt%aﬂn% REDAY 1 ed
5 out by distillation. Distillate containing a high

de compersachm atheoconairen gf alkgyl tim alippeidepeatalyst of t he
distillation colum 101 was condensed by the

comp@@eﬁneﬁr 121, and recovered froma recovery Iline 3.
Purified 2-et hyI 1- butanol was transported out via the

tr ar}@fc%rrbb'n%% Zlvéf. Produlceensiy ki @nohubbe production
distillation co um 101. 10 An al kyl tin al koxi de

| | nt
ap%lgf)%tu))/élségl S(2- et ylfl&f% Ojfy ti n and

1 kg TP P B R s o, sapese

in éteeapCt O\gva%O'szuppPedwa[ 6074 gIHr from a supply I|_ne 4 into a

column reactor 102 of inside diameter 131 mm and effective length
5040 mm packed with a Metal Gauze CY packing (made by Sulzer
Chemtech Ltd., Switzerland), and 2-ethyl-1-butanol (made by
Chisso Corporation, Japan) that had been purified in a distillation
column 101 was supplied at 12260 g/Hr from a supply line 2 into
the column reactor 102. The liquid temperature in the reactor was
adjusted to 160 °C using a heater and a reboiler 112, and the
pressure was adjusted to approximately 31 kPa-G using a pressure
regulating valve. The residence time in the reactor was
approximately 17 minutes. 12260 g/Hr of water-containing
2-ethyl-1-butanol was transported from an upper portion of the

reactor via a transfer line 8, and 958 g/Hr of 2-ethyl-1-butanol
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supplied into a thin filmevaporator 103 (nmade by
Kobel co 15 Eco-Sol utions Co., Ltd., Japan) via a
transfer line 5. 2-ethyl-1-butanol was evaporated off
using the thin filmevaporator 103, and returned into
the columm reactor 102 via a condenser 123, a
transfer line 8 and the transfer Iline 4, The alkyltin
(matiedy @hissatGopmaratmrpodapadh vima suaRbpineed. irtenthne -
| ower portion of the 20 thin filmevaporator 103 via a

distillatigfretolume 701 andichawasupatked withea MetaduBaukzaveY
104, the flow rate of the

packipgl MhabeShy -Giibgk Ok yhRshtlif., 8Witzerland) and had a

1,173, 3-tetraoctyl -1, 3-bi s(2- et hyl butyl oxy) - di st annoxa
: [ i i@ i ied

retlfl° 1) 1A TRREens 00120 N UR I P RERI Gl s R e
i nt o,.t he aut.ocl VI ; M. e i

out Puushiafit h Difiteft.dehtaing a gt b nt 360p.o's
109 The tenperature.in aut ocl ave t C

waleR TOgS b PP RIS dAR Liscd A bR b L 8
hours, and reaction was carriqejd out begi\?/een t he

copdepsaddyvihaconrensrr ARy IaNH raFRVKISR TR A rfsevery
conposition, thus obtaining a reaction liquid .

line @t aPnirified 2betyl- btiytamal ywas deamepatied aub viadlei on
liquid was transferred into a carbon dioxide renoval

trahafnér e Rifeom & ansrepoitiore ofdhendiséi!latigucatumg 101.

val ve, and residual carbon di oxi de was renoved, the

AnCaIkyPin HIRSkitR: Batalg st exmpositidn eantairingsfer 1ine
11. "Then, the reaction liquid was transported via a

; 155 & _Lb ' i yn film 10 evaporator 106
dl&(crrtrggglﬁgz %@@Ib%yvgmggl %ﬁ!ijons Co., Ltd:, Japan) set

143 BRI P 0 R BB e e
obﬂ@%pﬁ&b&bﬁ% ey lp'o%tighbénfs {Ks LU A Qo) 16 ShARNG%]
supplied into a thin film evaporator 103 (made by Kobelco
Eco-Solutions Co., Ltd., Japan) via a transfer Iin_e’5.
2-ethyl-1-butanol was evaporated off using the thin film evaporator
103, and returned into the column reactor 102 via a condenser 123,
a transfer fine 8 and the transfer line 4. The alkyltin alkoxide
catalyst composition was transported from a lower portion of the
thin film evaporator 103 via a transfer line 7, and was supplied into
an autoclave 104, the flow rate of the dioctyl-bis(2-ethylbutyloxy)tin
and 1,1,3,3-tetraoctyl-1,3-bis(2-ethylbutyloxy)-distannoxane active
component being adjusted to approximately 6945 g/Hr. Carbon
dioxide was supplied at 973 g/Hr into the aﬁtociave via a transfer

line 9, the pressure in the autoclave being maintained at 4 MPa-G.
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adjusted to approximately 6074 g/ H, and

bi s(2-ethyl butyl) 15 carbonate-containing distillate

was obt ai ned, while the evaporation residue was

circul ated back into the colum reactor 102 via a

transfer line 13 and the transfer line 4, the

1,1,3,3-tetraoctyl -1, 3-bi s(2-ethyl butyl ron);(g) - di st annoxa
Theaehipevatate in tbiengutalj ayeedas s etpier 4200tk ethye gepidence

g/ Hr. The bis(2-ethyl butyl) 20 carbonate-cont ai ni ng
tim@ §eis! AdfustBastosapptbRitnaisly 3 pondenae desctiamdvas

transfer  line 14 at 1090 g/Hr into a distillation

: idetdna tMet alkyRanzekéeXide
ca@%{@é%@vﬁéﬂ&ﬁ%‘ﬁ%%ﬁ@&t ech Ltd., Sv)\(nﬁ?ltzierl and)

oo RSB, bt o, ocmalsg S cominng
o e T

~alkyltin al koxide catalyst asiti.on from.th
inte g ggreen|qipxidg rggnavalgank 5&9’?‘”3@ trgns -ﬁ\Wﬂé?e'iq andsa

found that the alkyltin al koxi de cat aI“)/st conpos; t 'hon
regpoatiaionealve, and residual carbon dioxide was removed, the

1,1, 3,3-tetraoctyl -1, 3-bi s(2-ethyl butyl oxy) - di st annoxa
carbon ko xidiedbeig recovared from a transfer liné’ 11.  Then, the
di octyl - bi s(2-ethyl-butyloxy)tin. Continuous operation
red&tionhieNed Waas aranspdried vioa tappstedi faeel 3 inBo ahidun $ilm
and then the alkyltin al koxide catalyst conposition
evaﬁﬁ éi‘!otrhft'i@wéd@rﬁfKo\Mélbdf@d‘@JSdaliumEbrﬂé Cat., 38d g/ Hipan)
|re 10 1,1, 3, 3-tetraoctyl-1 '

5 B &difit ' xf NPEON RIrRAUCSIS s duressep
se‘ ?)%gs?és'ﬁB%f?fédﬁﬁyﬁmbé g‘eﬂvl Ine 17 at 30 g/ H. Upon
W_t hdr awi, ng,- ap, Xi I of Liquid fromthe
b SN G BRPE TG Ldled b (2
1 ‘?%a!sytsélta?éoéttyl-V‘Ya,l\s-&-gi%wgettht} tu{ngxw-%léfjannoxane flow rate

] 1 1

adjusted to approximately 6074 g/Hr, and bis{2-ethylbutyl)
carbonate-containing distillate was obtained, while the evaporation
residue was circulated back into the column reactor 102 via a

transfer line 13 and the transfer line 4, the

- 1,1,3,3-tetraoctyl-1,3-bis(2-ethylbutyloxy)-distannoxane flow rate

being adjusted to approximately 6074 g/Hr. The bis(2-ethylbutyl)
carbonate-containing distillate was supplied via a condenser 126

and a transfer line 14 at 1090 g/Hr into a distillation column 107

 which was packed with a Metal Gauze CY packing (made by Sulzer

Chemtech Ltd., Switzerland) and had a reboiler 117 and a
condenser 127, and distillation purification was carried out,

whereby 99 wt% bis(2-ethyibutyl) carbonate was obtained from a
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cont ai ned approxi mately 60 w % of 15

1,1, 3,3-tetraoctyl -1, 3-bi s(2-et hyl butyl oxy) - di stannoxa

ne, and in addition to this there was

trioctyl (2-ethyl butyloxy)tin and a plurality of NWR

shifts for a high boiling deactivated conponent

originating fromthermal deconposition were seen in a
recoaegy lofe fisoat 124G yiHr.- 6UP qupanadzingbalkyitinglkexide

di al kyltin di al koxide fromthermally deconposed
catBRistesompiisiifhngonl ks tiansfidrdiiald caydl$8n-, "H-, and

conposition) 100 g of the above thermally deconposed

BCTRINIRY i€ W 2NN tha:t !fbfétélﬂyﬁﬁrk%lk@‘ﬁ_d%abé’t%gkg

conposition was supplied at™5 g/mn into -
I r..di.stillation apparatus (Ms-300, made by
°°'§BB§T‘§$’?£P%§’H&%¢'M| c Technol ogy Ltd., Japan), and a
vpl.ati] e conp nt. S, r v t une of:
1 1B RiReEl b o el i KR8 R AEBRRRE i not
0.02 kPa. This | owygoi | ng conmpongent,.cont ai ned .99 wt %
conain digsiyrpis(QrayRviMlBxyItnn, RPHEWS 3Py a5t
a 5 high boiling conponent was obtained, and (&;?on
abeve wasgastied oubspr RPRraxENately 18@hys. and thgs the
found to contain .
alk¥ltin &l Bokicter satalylst tadnpositipremas withdrewn diehamnoxan
e, with a plurality of NVR shifts originating from

withBea®iaghireibi apy3degiHii, wahidd conponent al so bei ng
seen in a range of from-240 to -605 ppm 10 The hi gh

bgi 4.t Ber 1Y I 4ES- o] 165y )L8%tanh@xéheprodoted
1'1t’gé:k tElg‘s(z- e?ﬂilgbtﬂtgglz)éfpgmﬁ%t?%roduged xi né;fpep 2,

m 5795, QR SHER s, 7120 gyl o
withd?BWi§d Sprodrailly 150 § IPHGGH Alorithb! WiAdraal tine
16 and carrying out '"®*Sn-NMR analysis, it was found that the liquid
contained approximately 60 wt% of
1.1,3,3-tetraoctyl-1,3-bis(2-ethylbutyloxy)-distannoxane, and in
addition to this there was trioctyl(2-ethylbutyloxy)tin and a plurality
of NMR shifts for a high boiling deactivated component originating
from thermal decomposition were seen in a range of from -240 to
-605 ppm.

(Obtaining of dialkyltin dialkoxide from thermally
decomposed matter-containing alkyltin alkoxide catalyst
composition)

100 g of the above thermally decomposed matter-containing

alkyltin alkoxide catalyst composition was supplied at 5 g/min inte

a molecular distillation apparatus (MS-300, made by Sibata
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apparatus, and residual carbonate was separated off at
a 15 tenperature of approximately 150 C and a pressure
of approximately 0.3 kPa, and approxinately 88 g of
liquid was obtained as a high boiling conponent. The
liquid was supplied at 5 g/mn into a nol ecul ar
distillation apparatus, and separation by

Sciendifia Tachonlegy Lédr.rdarpnltand &vekahier e mpongnt was

approxi mately 20 250 C and a pressure of approxi mately

renfo¥dd kitaa telrpetayuid of approximatehoi240ntC g @npheSl$
obt ai ned. The |l ow boiling conponent contained 97 wt%

of @bpethEied AelPic02-1ep Y| biig! loxy bidi ling @ mpenenteoritaimed
for the high boiling conmponent, a plurality of NW

99 Yef to¥ t?fdcﬁ%@&ggglfm%%}?ﬂhi gmpeidiinatdeaqt yasfea

conponent seen in a range of from-240 to
. 6O, _ . I
nigheRaIE beteR TR RaR APt R Mg i SREATRG !
t t Ny f i 5 A

1SRN o SQURIS AR ST RSBEN B elEtbor)
R kR T R R e AL

719Sn-NMVR anal ysis results were  that tBe_ t her mal | ¥
plugiabibned NMRnshifés ociginatimanrom khet highaPRrEIng deactivated

catal yst conposition contai ned approxi nately 60 wt % of
compoheht, al3o Betreg sabat iyl arange of from -240 to -605 ppm.

3- bi s(3-net hyl but yl oxy) - di stannoxane, and in addition
Thétighi Botllred eonwgsonenbwad (Bxedt Withbt8g k849 meal)dfathe
plurality of NVR shifts originating froma high

T e e
catiéd K /5 & hYUrsNer 8b!9C and norma! pressure. Then, the
reactioh liquid was supplied at 5 g/min into a molecﬂl'ar_distillation
apparatus, and residual carbonate was separated off at a
temperature of approximately 150 °C and a pressure of
approximately 0.3 kPa, and approx'imateiy 88 g of liquid was
obtained as a high boiling component. The liquid was supplied at
5 g/min into a molecular distillation apparatus, and separation by
distillation was carried out at a temperature of approximately

250 °C and a pressure of approximately 0.01 kPa, whereby 71 g of
a low boiling component was obtained. The low boiling
component contained 97 wt% of dioctyl-bis(2-ethylbutyloxy)tin.

On the other hand, for the high boiling component, a plurality of
NMR shifts originating from the high boiling deactivated component

were seen in a range of from -240 to -605 ppm.
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15 deconposed matter-contai ning al kyltin al koxi de
catal yst conposition) 500 g of the above thermally
deconposed matter-containing alkyltin al koxi de
catal yst conposition was supplied at 300 g/H into a
nol ecul ar distillation apparatus (M5 300, nade by
Si bata 20 Scientific Technol ogy Ltd., Japan), and a
~volatile conmponent was renoved at a tenperature of
approximately 185 C and a pressure of approxi mately
Ex8ni$iekPg. This |ow boiling conponent contained 98 wt%
of tributyl(3-nmethyl butyloxy)tin. Approximtely 390 ¢
of a [ . & i i
Carr?ﬁfg&ﬁﬁﬁ’%tﬂ@rw_ N%@Ebn‘ﬂ?@sé’@trﬁéﬂé@' CHE ] hipRn

anal'ysis thereon, this was

d
aw B SRRt EbmBe s iondiam BAN Braguction
I f NNR hi ft '

"% Bibhria detbiie tha el AL BB 43R

seen in a range of from -240 t 0
cateﬂash:cgﬁnwm%ﬁgwmer@me%yomgi'baﬂ%ﬁawwrQC(%@5133 in

nol) 5 of dibutyltin oxide (jygde by Sankyo Organic
staperti gafs?2 cb Example 1.Japhe)  aia-bH gam@ly@s;@ fﬁﬁpbtsdﬁ’efe

the bi s(3-nmethyl butyl) carbonate produced in step 2
thatf tHe anpireallyidecompated_nfatigiccontaingng\alkplin atke yise

with nitrogen, and the flask was stoppered. The flask

catfysaicdinigo § ifie ts htd it ash.a pplrbrichatk |y G Guwiék ayfor at or
(R— 144, made 10 by Sibata) having a tenperature

BLl%ttPéb W1PBEE’ISQBLm@hDIbL(t% ddistaAAcRuN RN

dor por ati on a vacuum punp made by Ul vac)

B TP iy e oo ranclf
pIL?]rfa(Iitgg%fn y@ t}%r%%g'{act?ﬁa?%rﬂda%?gﬁ Boiftd Qkactivated
component were seen in a range of from -240 to -605 ppm

(Obtaining of dialkyltin dialkoxide from thermally
decomposed matter-containing alkyltin alkoxide catalyst
composition)

500 g of the above thermally decomposed matter-containing
alkyltin alkoxide catalyst composition was supplied at 300 g/Hr into

a molecuiar distillation apparatus (MS-300, made by Sibata

Scientific Technology Ltd., Japan), and a volatile component was

~removed at a temperature of approximately 185 °C and a pressure

of approximately 0.06 kPa. This low boiling component contained
98 wt% of tributyl(3-methylbutyloxy)tin. Approximately 390 g of a
high boiling component was obtained, and upon carrying out

""®Sh-NMR analysis thereon, this was found to contain
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15 normal pressure. The purge val ve of the evaporator
was cl osed, and the pressure in the system was
reduced, - and then the purge valve was gradually
opened, so as to pass nitrogen into the system and
thus return the systemto normal pressure, whereby the
reacti on apparatus was purged with nitrogen. The oi

1, 1hatdht @l abertpen 8-l s( vase et buty lapy) distannokanesovith a
and the flask was imersed in the oil bath and

pluralift bPINMR BRFtES\GRAfIRALPIG frasn thermighciediling deatchierated
purde val ve of the evaporator |eft open, rotational

coﬁ%‘oﬁ@dt%s%eﬁ@ 5b8% PHh raPigeABP R EIAR] Yo 46b8usmat

rmal pressure,” and then the purge val ve was cl osed,

r
10§ ik e Mol ERRHIE R Y VRIPRNN AR 20 4 (9 Lo
renoved with th ure ak fr
of g@ YR et o Y SERBVE OrBehls ST Soontly
, the flask was lifted qut frgmth
Japep} sRMEERI§ (26 Y el ehiha B @yiagtvﬁﬁpa.rmaate
The reaction 5 liquid was sup I|ed at 5 g/mninto
prafyeediinstapsi .qﬂ%;sa@rpleabpaaaf 090 mhdflgakdpA QJ)‘P]V%;PUX
distillation was carried out at a tenperature of
pueged owithmmti by engGardl dhd fhapt ecaustopperegpr Phieflasky
0.01 kPa, whereupon 144 g of a low boiling conmponent
comesiniy thaedixtlihe wasyditdadhey toamevarpioratort R4 1hade
98 wt % of di butyl -bi s(3-nethyl butyloxy)tin. On the
by @.B@&aﬁﬁadmé%em RrBt@ie Pegllianer-eyuipped oil dath

l[urality of ifts originating fromthe high
<opﬁog4ngqgag%y gg@&& g&@gath%@é % J3RUUN purhBNE-50¥,

made by Ulvac) and a vacuum controller (VC-10S, made by Okano
Works Ltd.) conhected thereto. The outlet of a purge valve..of the
evaporator was connected to a line for nitrogen gas flowing at
normal pressure. The purge valve of the evaporatbr was closed,
and the pressure in the system was reduced, and then the purge
valve was gradually opened, so as to pass nitrogen into the system,
and thus return the system to normal pressure, whereby the
reaction apparatus was purged with nitrogen. The oil bath
temperature was set to approximately 150 °C, and the flask was
immersed in the oil bath and rotation of the evaporator was
commenced, With the purge valve of the evaporator left open,.
rotational agitation was carried out for approximately 4 hours at
normal pressure, and then the purge valve was ciosed, and the

pressure in the system was gradually reduced, and excess
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Approxi mately 100 g of
di octyl tin-bis(3-nethyl butyloxy)tin obtained from
Exanpl e 10 was put into a 200 m autoclave (nade by
Toyo Koatsu Co., Ltd., Japan), and the tenperature was
increased to 120 C. Then, carbon di oxi de was
introduced into 20 the autoclave and the pressure
biséimethydbuty!} caphonate was semaved vtk thepressure int e
et hyl butyl oxy)tin and carbon di oxi de were reacted
sy stegeahérorh B0 40P, amdl thesronte distibetestoppadd was
recovered. The reaction |iquid was anal yzed, and was

corh @81t Aheofih 8k fva & piffeak ometfedm tHe vil%bath.
bi s( 3- et hyI butyl) carbonate. 25 115 Exanple 18 A

Apﬁﬁﬁg éle}’y 1% ap’)‘}fs’ftsl%dad'f%rﬁ el G@nvat Haimedy! e reaction

conposi tion was obtai ned through
AR pirtn AR TRIEG oot
I I d N
ap%r@sﬁ?daf AL I TR R IR R,
60 wt%of 1,1

tempgyiause r?ét%?PfRﬁ'W%ﬁ% 1&%2 én%’&éaﬁw@reﬁﬁﬁr? 8% addition

to this there was tributyl (3-net hyl in and a
apploxiaiately 80 NWPahwhesedpprgi hdfihe fq ﬁw%’

boi | i ng deactivated 10 conponent were seen in a range
compohennwasbhtaingds Pive @M e)ling compangit@epniained
deconposed matter-containing al kyltin al koxi de
98 eabRlaf sdibeeyPpois (3- arethatbstypeky dih.at GB0theg/dther mtana, for
nol ecul ar distillation apparatus (Ms-300, made by

theshkfﬁ Boﬁ%@@drﬁb@n@ﬂ@hﬁqﬁm%h df NNI®8h)fts aniginating
volatil e conponent was renoved at 15 a tenperature of

fronPth& HIGH Boifings GH5etiI05tSRRIONpBREAL YwérddSekRdin a range

of from -240 to -605 ppm.

Example 17

Approximately 100 g of dioctyltin-bis(3-methylbutyloxy)tin
obtained from Example 10 was put into a 200 ml autoclave (made
by Toyo Koatsu Co., Ltd., Japan), and the temperature was
increased to 120 °C. Then, carbon dioxide was introduced into
the autoclave, and the pressure was adjusted to 4 MPa.. The
dioctyltin-bis(3-methylbutyloxy)tin and carbon dioxide were reacted
together for 4 hours, and then the reaction liquid was recovered.
The reaction liquid was analyzed, and was found to contain

approximately 19 wt% of bis(3-methylbutyl) carbonate.
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This | ow boiling conponent contained 98 w % of

tributyl (3-nethyl butyloxy)tin. Approximately 386 g of

a high boiling conponent was obtai ned, and upon

carrying out 119Sn-NVR analysis thereon, this was

found to contain the active conponent 20

1,1, 3,3-tetrabutyl -1, 3-bi s(3-net hyl but yl oxy) di stannoxa
Examaplaittth a plurality of NVR shifts originating from

the high boiling deactivated conponent also being

seem teanalggiead mbosmd BvitencobtEinipgmalkgling atfoxige

al kyl tin al koxi de catal yst conposition containing the

catafy $tVEo FPBRMIEAIwas b tatn &d ghrboghithe samet pratess as in
conmponent was 25 transferred into a 100 nL flask, and

cpngapse, LSid i | atiene 11554 AGRIR @nasisaresults were
Ste?ﬁefrmrre?eéf \'%graghﬁalielt Izlfche eso t hat reducedy]The

ressyre dist il at] f il
thaf tEERHTRTR PelBit G608 thaRe Contd R By IEr alade
to 258 C and,.30 heated at norml I g on
cataitt FRMAS LB SR ik 8P ARAD A et SR T HE
tenperature of the contents, of the flask rea d .
1,165 i bty 1 8- £ CATaS R ULy Ieasa i BN SRENST aBEin,
in the reduced, reaching agt%r‘oxi mately 0,01 kPgl,
adgifisreto whis thereuwas,trikutyd{Stnethn!pubdoxy)4eiand fot be
recovered. 10 conparative Exanple 1 deconposed |
plurBliogdod tNIR shiftadrigiaatingfrcan ré high trerifiag| Jeagtivated
contai ning al kyltin al koxi de catal yst conposition)
coRplorRsntcwBrigtgr imlkydnge ofl fromi €240 Aot4685mppiny. 500 g

deconposed
of the thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was supplied at 300 g/Hr into 2 molecular
distillation apparatus (MS-SOO, made by Sibata Scientific
Technology Ltd., Japan), and a volatile component was removed at
a temperature of 155 °C and a pressure of approximately 0.06 kPa.
This low boiling component contained 98 wt% of
tributyl(3-methylbutyloxy)tin. Approximately 386 g of a high
boiling component was obtained, and upon carrying out ''*Sn-NMR
analysis thereon, this was found to contain the active component
1,1,3,3-tetrabutyl-1,3-bis(3-methylbutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated
component also being seen in‘a range of from -240 to -605 ppm.
50 g of the alkyltin alkoxide catalyst composition containing the

active component and the high boiling deactivated component was

transferred into a 100 mL flask, and a condenser, a distillate
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Sci i f.i
250 & ntt'e%i'ts‘fi\}\%%midgiyoi_ ¢ recaypret
pressure Q ° r_em)Ved at a tenpe ! a”_d a volatile
systﬁgmva%@&aéggu%iég%ﬂ:?cﬂ_ rti)eﬁ@hipgv\péﬁf iiﬁi’é@{:eé%pﬁg()(t Pa: a
pr oxi mat ri butyl (3-nmet nent
but msﬁiia@cgﬁi%sﬁﬁgﬂ%% e%d:mgered@oi | m'gbgg?/ripgﬁy) tin.
analysis thereon this was pon carrying out 1195n- NWVR
11,33 tetrabutyl -1,3-bi s(3- methy butyl oxy) di
Comparative Example 1 I stannoxa

of carbonate, obtaining thermally decomposed

10

(P roduction
xide catalyst composition)

r-containing alkyltin alko
.containing alkyltin alkox

matte
ide

iy decomposed matter
obtained through the sa

e '198n-NMR analysis resu

A therma
me process as in

catalyst composition was
lts were

2 of Exampie 1.
posed matter-containin

Th

15 steps 1 and
g alkyltin alkoxide

that the thermally decom
composition contained approximateiy 60 wt% of
,3-b'is(3-methyibutyioxy
utyi(s-methylbutyioxy)ti
high boiling deactivated

catalyst
)-distannoxane, and in

1,1 ,3,3—tetrabutyi-1
n and a

addition to this there was trib
plurality of NMR shifts originating from a

20
component were seen in a range of from -240 t0 -605 ppm.
(Separation and recovery of dialkyltin dialkoxide from
thermally decomposed matter-containing-aikyltin alkoxide catalyst
composition) |
25 500 @ of the above thermally decomposed matter-containing
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10 plurality of NVR shifts originating fromthe high
boi ling deactivated conponent al so being seen in a
range of from-240 to -605 ppm 50 g of the liquid
contai ning the
1,1, 3,3-tetrabutyl -1, 3- bi s(3-net hyl butyl oxy) di st annoxa
ne and the high boiling deactivated conponent was .
alkyatieralkantde oatety stcampositionwias e Rljssh at S04 g4HF spto
60 Hr, solid precipitated out. The solid was
a mepaciaedisfiflaticomappearatuwi b SB00, Imedeny Hibata a
nitrogen atnosphere. Approximately 10 g of the solid

S cV\EStifi e TR sl o ggNdtd . UN@p @R Byidng vulktild SampbRent was
‘analysis, it was found that the solid contained

re@f&%{e@?é%ﬁrwgg?wr%’ 8§ a_g@ 9¢ landP a gréSéurabet vl 13 kPa.

oxy) di stannoxane, and in addition

t hi ' ' Shi d;ghpating fromthe
Thﬁ?ér%w rg%'i 'ﬂﬂn%%@a@?%? gg%:@%poi)%gn\?{ @eér)g seen in a

Ja of fr -240 .t.o -605 m : I WishS
ibBG SeetiPridoguntiBn R FRmaie sdng, AR

was found that the filtrate contai, edng'S appr oxi matelc}/t
boylingwonpponest was phiaingq &suey|duig, ANy ypeh,parrying ou
119et hyl but yl oxy) di stannoxane, with a plurality of NWR

G- NMRoangl ysisi the repemtbife wasgfrwad ItPrkPM&Rt i vat ed

conponent al so being seen in a range of from-240 to
1,1 &) 3-t@inab GtyTohSabis (iBvmathytpl ty ox ¥ etistarn oxanef with a

carbonate, obtaining thermally deconposed
plOEItProfCRMRI $hifg etilginating drdoxtire high doiting deactivated

conmposition) A thermally deconposed natter-containing

coﬁ]&!héhf‘ A& DEiAG &t ah Y rahGEPSISfrbin®n24astcoks @5 medn.

rough the sanme“process as in 10 steps 1 and 2 of

5054 B fguld eohtafniMReanal ysis results were

1,1,3,3-tetrabutyl-1 ,3-bis(3-methyibutyloxy)distannoxane and the
high boiling deactivated component was taken, and cooled to 0 °C,
and then upon leaving for 60 Hr, solid precipitated out. The solid
was separated off from the liquid by fiitering unde.r a nitrogen
atmosphere. Approximately 10 g of the solid was recovered, and
upon carrying out ''*Sn-NMR analysis, it was found that the solid
contained approximately 20 wt% of

1.1 ,3,3-tetrabutyl-1 .3-bis(3-methylbutyloxy)distannoxane, and in
addition to this a plurality of NMR shifts originating from the high
boiling deactivated component were seen in a range of from -240
to -605 ppm. ''®Sn-NMR analysis was also carried out on the
filtrate, whereupon it was found that the filtrate contained

approximately 75 wt% of
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that the thermally deconposed matter-containing
al kyltin al koxi de catalyst conposition contained
approximately 70 w % of
1,3,3-tetrabutyl -1, 3-di (butyl oxy) -di stannoxane, and
in addition to this there was tributyltin butoxide
a plurality of NVR shifts 15 o iginating fro
1,108 dhri g PP 423 et RO b By St TBREAN WL
range of from-240 to -605 ppm (Separation and
pluraiityef WMR dhiftkpriginatingl ﬁom dhefhigh beHimondepgtivated
deconposed matter-containing al kyltin al koxi de

‘corpbaleydtalscompiorl seen)in2d rad@egodfrdarhe 2aifotce -6 A& rpmiml. y

deconposed matter-containing alkyltin alkoxide
catal yst conposition was supplied at 300 g/H into a
nol ecul ar distillation apparatus (Ms 300, nade by

Coﬂéf?r iver EX3rhpico Technol ogy Ltd., Japan), and a

e conponent was renoved at a tenperature of

R R T
el SRSk e P ﬁéﬂﬁ"”e”z v

119Sn- NI\/R anal ysis thereon, this was, .fou ngi\t
1, 1ﬁst@efra@ﬂlab@e9¢m1°°§etﬂ (R ST-GRNRINPARBN IR
a plurality of NVR shifts originating fromthe hi h
catady $ti comp aitioni vaseebiconpgénpuahsihensemse Qé@ﬁeﬁﬁ gs in
range of from-240 to -605 %)m 50 g of the liquid
stepsnt @nd 2gof Example 7. The '"’Sn-NMR analysis results were
1,1,3,3-tetrabutyl -1, 3-di (butyl oxy) di stannoxane and

tha e ehirer mhail} iditorfpastdvaerbreoontaiaing wisy ltimk etk oxide
cooled to 0 C, and then upon leaving for 120 Hr,

coBALACRIAANER ShaihedRmRolihay rwsogratd of
1,1,3,3-tetrabutyl-1,3-di(butyloxy)-distannoxane, and in addition to
this there was tributyltin butoxide and a plurality of NMR shifts
originating from a high boiling deactivated component were seen in
a range of froh -240 to -605 ppm.

(Separation and recovery of dialkyltin dialkoxide from
thermally decomposed matter-containing alkyltin alkoxide catalyst
composition)

500 g of the above thermally decomposed matter-containing

alkyltin alkoxide catalyst composition was supplied at 300 g/Hr into

a molecular distillation apparatus (MS-300, made by Sibata
Scientific Technology Ltd., Japan), and a volatile component was
removed at a temperature of 155 °C and a pressure of 0.13 kPa.

This low boiling component contained 98 wt% of tributyltin butoxide.
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at nosphere. Approximately 5 g of the solid was

recovered, and upon carrying out 119Sn-NVMR anal ysi s,

it was found that the solid contained approxi nately

22 wt % of

1,1,3,3-tetrabutyl -1, 3-di (butyl oxy) di stannoxane, and

in addition to 15 this a plural ita/ of {\II\/R sh'b{t.s
Appiamatein g8t st adiahghodg FRE PSR MR egtained as a

conponent were seen in a range of from-240 to -605
liquipma il agonNb& ryiag ysits' Wan-NIMR analysal theteem, this was

filtrate, whereupon it was found that the filtrate
foup@ntciceedairpn| D8, Bateetab Nty - WBMligbutyloxy)distannoxans,

1,1,3,3-tetrabutyl -1, 3-di (butyl oxy) di stannoxane, wth
with 2310t bt MR SNRsSHHGiBaonbSroat thg Higlhrbdileghi gh

boi I'i ng déactivated conponent al so being seen in a

ded M09S Y cf gﬁ/%r'l%@pai% befeg BN éﬁ%@%iﬁqr@?ﬁﬂpha t3

proxi ma the™hi gh eacti vated

ockoeRPORER AT 150 ARRETGSI0, o5, 1Mo
1 bR 5 Rl B B S 355 48 TR Soiting

autocl ave, and the pressure was adjusted tp.4 NP
degpiivatemh cOMPIRBNHWAS F@ﬁ%daﬂgn%i% (0 G aPHGHtHen
di oxi de 5 were reacted together for 4 hours, and then
upehdeswing ffon 120gHIrdsebd prasipiteied outhe Tha@althwas
liquid was anal yzed, and was found to - contain
sep@rated ofitfebyn the liguid diy il s(ri gremniddrbaitnitrpgedr bonat e,
Conparative Exanple 4 10 (Cbtaining of thermally
atri8S8ABeS ed AR o meRBslyabng g thal kylitiwaslreesiveeed, and
catal yst conposition from carbonate production) A

upgﬁﬁémg@’g det oMo MRy SRR W N o @h i thiak Rhe solid

oXil

‘contained approximately 22 wt% of

1,1,3,3-tetrabuty!-1,3-di(butyloxy)distannoxane, and in addition to
this a plurality of NMR shifts originating from the high boiling
deactivated component were seen in a range of from -240 to -605
ppm. '"®Sn-NMR analysis was also carried out on the filtrate,
whereupon it was found that the filtréte contained approximately 70
wt% of 1,1,3,3-tetrabutyl-1,3-di(butyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.

Comparative Example 3
Approximately 100 g of the high boiling deactivated

component obtained from Example 10 was put into a 200 mi
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catal yst conposition was obtained through the sane
process as in steps | and 2 of Exanple 9. The

119Sn- NVR anal ysis results were 15 that the thermally
deconposed matter-containing al kyltin al koxi de

cat al yst conposition contained approxi mately 60 w % of

1,1,3,3-tetraoctyl -1, 3-bis(3- on i St annox
autankaveafmaide bﬁd'Emtq &eatsur Ps ayr?d the

trioctyl (3-nmethyl butyl oxy)tin and a I ural ity of NWVR
temperktsromas irtieaged tm @k Gh thenngaalaathh@étfé%l WS
conponent were seen in a range of from-240 to -605
intreRiticed [Phbathel agtefiatiealdnd the ptesskosiwas fadjrsted to 4
thermally deconposed matter-containing alkyltin
MP%' korhg%gﬁt@&,mﬂg deawpiasitéd pmpodent aind karhbovaioxide
hermal | y decorrposed matter-containing 25 alkyltin

Ozmgﬂ | fhdVBiSe s YRR fefbtidn BoQig/ s
welaé 5‘85&%‘;11? ecu [ SrISI IQ{hatl onﬁgppar at us rzl\}g%oo

recgﬂgrggvol fr%agﬁggpeﬂéhld G\ra-rsegﬂg% 2 shd waddBamd to

ved at a tenperature
of  approxi mat
ot GRAAKENFBYOS kv ST By sarbengte:
contained 5 98 wt % of trioctyl (3-nethyl butyl oxy)tin.
Approxi mately 390 g of a .high boiling conponent was
obt ai ned, and upon carrying out 119Sn-NWMR anal ysi s
Cotr‘rp;—arabwe Exasnmi@s4f ound to contain
, 3,3-tetraoctyl -1, 3-bi s(3-net hyl but yl oxy) di st annoxa

ne (\@btblmngobﬂﬂaélrmgallgfdwmmsfadsnmttglr—@@nta@mgom
the high boiling deactivated 10 conponent al so bei ng

T A BL oo A,
gygl gﬁﬁﬁﬂ%\ly(tﬂ@éién'@bs%djhﬁ@t‘ﬂér-wmammgdam@mmfmrmxrde
cataiyst composition was obtained through the séme process as in
steps 1 and 2 of Example 8. The ''°Sn-NMR analysis results were
that the thermally decomposed matter-containing alkyltin alkoxide
catalyst composition contained approximately 60 wt% of
1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane, and in
addition to this there was trioctyl{3-methylbutyloxy)tin and a

plurality of NMR shifts originating from a high boiling deactivated

‘component were seen in a range of from -240 to -605 ppm.

{Obtaining of dialkyltin diaikoxide from thermally
decomposed matter-containing alkyltin atkoxide catalyst
composition)

500 g of the above thermally decomposed matter-containing

alkyltin alkoxide catalyst composition was supplied at 300 g/Hr into
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flask in a glove box purged with nitrogen, and the
flask was stoppered. The flask containing the m xture
was attached to an 15 evaporator (R- 144, nade by

Si bata) having a tenperature regul ator-equi pped oil
bath (OBH 24, made by Masuda Corporation), a vacuum

u G 50A, made by U vac vacuum cqQntr.ol | er
a TT{)OJgBIJE%, disgtitatign G&%%Fkﬁm m#%eg]tyeg'rbqtﬁer et o.

The outlet of a purge valve of the evaporator was 20
ScieatifiecTechnolagy Lha. fiapan) rang@ yakatilecspmpone tovadl
pressure. The purge val ve of the evaporator was
rentdo Vst Gt R bemigerapues oiirap proximade by 286nT Uetnd @dpIIEUre
and then the purge valve was gradually opened, so as

of 49pRAGMAtely @002 KPAO thesdpst Builirgddrhpeneat womtaired
systemto normal pressure, whereby the reaction

teph 2 vV ™t i i f
98 t@gﬁ@%@t SN r%e‘?HW:ﬁ.ﬁY%%%’nW. rﬁlﬁ%exﬁhéteﬂ}y 3d@tgof a

_ eradu_re s set'to 122" and the flask was
nishEBHE b il el et o At AT BRreat e %' (he

oS NBIT ey els B, PR TouRd IERORRIES, S nd”

then the purge valve 5 was cl osed nd the press in
1,1 Ad4guaental. s ammendaubaaxy diabraxRDE; Ml A
reaction was carried out for approximately 6 hours
plunalitieofiNIR Bhifts erfoinatiog tem dhai HghchellBmedgactivated
with the pressure in the systemat from80 to 30 kPa.
cofibemeraisssbeing kekeximalrangs of §toml -Adbte -688dPPHen
once distillate stopped 10 conming off, the flask was

100id bedhewighr BEIIIHE ceimpdaeht aAppt BXDnaw(éFy7 1aol)gofof
reaction liquid was obtai ned. The reaction |iquid was
cy ABRRXERDI dmAd8/BY AldAER) wverel Aexbartodisthiet limtd 8000 mL
flask in a.glove box purged with nitrogen, and the flaék was
stoppered. The flask containing the mixture was attached to an
evaporator (R-144, made by Sibata) having a temperature
regulator-equipped oil bath (OBH-24, made by Masuda
Corporation), a vacuum pump (G-50A, made by Ulvac) and a
vacuum controller (VC-10S, made by Okano Works Ltd.) connected
thereto. The outlet of a purge valve of the evaporator was
connected to a line for nitrogen gas flowing at normal pressure.
The purge valve of the evaporator was closed, and the pressure in
the system was reduced, and then the purge valve was gradually
opened, so as to pass nitrogen into the system, and thus return the

system to normal pressure, whereby the reaction apparatus was

purged with nitrogen. The oil bath temperature was set to 170 °C,
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apparatus, and separation by distillation was carried
out at a tenperature of approximtely 240 C and a
pressure of 15 approxi mately 0.01 kPa, whereupon 40 ¢
of a low boiling conponent was obtained. The | ow

boi I i ng conponent contained 95 wt % of

di octyl - bi s(cycl ohexyloxy)tin. t he ot her ha t he
anchilten Hask WaS FOMRIRER: iR &1 haa T ANCLS L0 5T Shou ot
of the active conmponent 20
evabalaloBmat caovmenced3- bWt yoe anexga vrive af $§P&nnoxane
, wwth a plurality of NVR shifts originating fromthe
evapdratdpi it ngp sieanstaviared agitaponemas aaroiesepny feeen in
a range of from-240 to -605 ppm Conparative Exanple
approxPm@®BiRH Nhogr at Adiatambies gleeormeas eden the purge valve

matter-containing 123 alkyltin al koxi de cat al yst

wa§%‘i@r§%ﬁt LRy ftﬁ’?ré@&@ﬂé‘% fher %:h‘\ Wds gfatibellyaldduced,

deconposed matter-containing al kyltin al'koxi de

and 3 BT EORRTSEAD Y BBLARBGLE ok ein sy
oA B B LELR S-St BRI ol Wk

catal yst conposition contaj ned approximately 60 wt % of
pressure,ip- tha systay atifrony8y L %(9 R%Iabut 652y%—"&?9§ annox
ane, and in addition to this there was .
cyalohexayiol vasdislibed \aféxgndi themanse gistilatestopregvr
shifts originating froma high boiling deactivated io
commpaftntheviaskseas lifted awtrfgonothéraihpatao to - 605
ppm (Obtaining of dialkyltin dialkoxide from _
AppFeXifpaiely TES @opsedctivhtikjuicowaa obteinetikyl The reaction
al koxi de catal yst conposition)

liquid was supplied at 3 g/min into a molecular distillation
apparatus, and- separation by distillation was carried out at a
temperature of approximately 240 °C and a pressure of

approximately 0.01 kPa, whereupon 40 g of a low boiling

component was obtained. The low boiling component contained

95 wt% of dioctyl-bis{cyclohexyloxy)tin. On the other hand, the

high boiling component contained approximately 50 wt% of the

- active component

1.1,3,3-tetraoctyl-1,3-bis(cyclohexyloxy)-distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated

component alsc being seen in a range of from -240 to -605 ppm.

Comparative Example 5

(Obtaining of thermally decomposed matter-containing
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500 g of the above thermally deconposed
matter-containing 15 al kyltin al koxi de cat al yst
conposition was supplied at 300 g/H into a nolecul ar
di stillation apparatus (Ms-300, made by Si bata
Scientific Technol ogy Ltd., Japan), and a volatile
conponent was renoved at a t enper ature of

alkgﬂﬂh%qlkﬁﬁtcﬁé vat3y s€ cordpesitiesfwm cafbapgteorrodielion)
02 kPa. This | ow boiling conponent contained 20 98

% gftg;efrg%qrwhééoﬁﬁﬁ;t&wé@antt@xyadma.nw@oamymnt@ukpxude

i gh boi'ling conponent was obtai ned, and

caqugg %rrﬁ §‘|$|o‘?1u?v 3?ﬁn%mg\fﬁﬁe%@ﬁ€%’oc@§§as in

oun O con

t 11k

StSRt f 8N B AHATPIE SR BB, 1 §‘%b‘ﬁ"gf?"n%¢$f¥§”€?é%“ﬁﬁewefe
hi gh boili deact ted, 25 .

thathe (ALY GocHmPoRs< BIaBSBona g JByNT afk PR
hi gh boi | t d 639 7. I f

cathlyst IofmpasBsTEENTRRES BPPAPUITEIS AN % el
together in a 1000 nmL flask in a gl ove box purged

1, W3, B-tetraogiyh-1 3ﬂkd!sﬁﬁdﬂﬁltwaUtmsgr@ﬁééﬂééxaﬂﬁe gndn

containing the mxture was attached to 5 an evapor at or
addRidd4o trigehbye SidsitapchaNBrAgethykngtatytie and a
regul at or - equi pped oil bath (OBH 24, nade by Masuda

plm-rm?r@tt NAIR . srﬁft\sa@ugmm ft&mba/AMighebdeiling deeatvadad
vacuum control l er (VC 10S, made by Ckano Wor ks

co&ﬁ ﬁj?ﬁeﬁp'ﬂ&er‘ét §8entiRes $hAgeTHE fAith |- ofo aeosr;g@mval ve-

e evaporator was 107connected to a line

nitr Z@gafta?ﬁgg%fomanﬂ 3fn H%I% id& ??&Mrgwerﬂ'm?y pur ge

val v apora or was C OSEd pressure

SR eﬂﬂzqi%ggm@« LGRS 1 e

cosr’r)nlgggztmlona)nd thus return the
500 g of the above thermally decomposed matter-containing

alkyitin alkoxide catalyst composition was supplied at 300 g/Hr into
a molecular distillation apparatus (MS-300, made by Sibata
Scientific Technoiogy Ltd., Japan), and a volatile component was
removed at a temperature of approximately 230 °C and a pressure
of approximately 0.02 kPa. This low boiling component contained
98 wt% of trioctyl(3-methy|butylo.xy)tin. Approximately 390 g of a
high boiling component was obtained, and upon carrying out-
1195-NMR analysis thereon, this was found to contain
1,1,3 3-tetraoctyl-1,3-bis(3-methylbutyloxy)distannoxane, with a
plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.
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systemto normal pressure, whereby the reaction
apparatus was 15 purged with nitrogen. The oil bath
tenperature was set to approximtely 105 C, and the
flask was imersed in the oil bath and rotation of

t he evaporator was commenced. Wth the purge valve of

he rator | eft open, rotational agitation was
1005 pf §18 i boying sPoxPomea! ans Baere (41 mekret
. pressure, and then the 20 purge val ve was cl osed, and
dingthyircarbonate { made dyy Aédriah} wayeathiabbytagatheedn and
excess dinethyl carbonate was distilled off wth the

10p@ aub dtask in Bheicsses bem purdedwis ritroderk Pand and fdeie
once distillate stopped comng off, the flask was

wabidtbpgeoad. f rime sk eohtdiatifg tABPMPXIUFRL f
reaction |iquid was obtained. g25 The reac\?ila%néﬁ?aﬂ?g to

AN SRR - Bha i by ey R SiemPSatr e, on

di stillation apparatus, ara

regEidreaL R ol BptA (ORI Toliate byo B Lo Supon

' a_ow.hoilin C ent s.obt ai ned. The | ow
Coffforit il o SRAAM Plitna RS omae Pyt Ul ai: ndi
di met hoxi de. t ot her hand, the high boiling
va Qi st dHChiD S omasa Rt Qks nasiaksok ) wopnected
of th% active conponents
thefetp.3 Bhecautistefia pusgsiwalsemt the svapicsaydr diast annox
ane and
connectgdlio atlinsfor hittpgedi ges Howird) at arurexaingresddre. a
. plurality of 10 NWR shifts originating fromthe high
Thebpiurgag aleacsf \ed ed ap@TROSEWa bR e H8d I8 pidsFre in

range of from-240 to -605 ppm Conparative Exanple 6
the (atteiminvag AddBe8MaiNdY1Hias BB GG BRIE W bRLALARY
opened, so as to pass nitrogen into the system, and thus return the
system to normal pressure, whereby the reaction apparatus was
purged with nitrogen. The oil bath temperature was set to
approximately 105 °C, and the flask was immersed in the oil bath
and rotation of the evaporator was commenced. W.ith the purge
valve of the evaporator left open, rotational agitation was carried
out for approximately 5 hours at normal pressure, and then the
purge valve was closed, and the pressure in the system was
gradually reduced, and excess dimethyl carbonate was distilled off
with the pressure in the system at from 80 to 30 kPa, and thén
once distillate stopped coming off, the flask was lifted out from the

oil bath. Approximately 120 g of reaction liquid was obtained.

The reaction liquid was supplied at 3 g/min into a molecular
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15 al kyltin al koxi de catal yst conposition from
carbonate production) A thermally deconposed
matter-containing alkyltin al koxi de catalyst
conmposi tion was obtai ned through the sanme process as
in steps 1 and 2 of Exanple 9. The 119Sn- NMR anal ysi s
. results were that the thermally _ecgi osed .
distidatn apreaRHIhga Bl §ARAALAN EYi dst E&%%M%ﬁmed out
conposition contai ned approxi nately 60 w % of
at a tenyeratere fcagpraximatedy 21k Gyandtg IP6R§SUER &fannox
ane, and in addition to this there was trioctyl (3-m
apptdwihateyy & 0Ptkhaandereupanr 46i g wofod 1O GHING s
originating froma high boiling deactivated conponent

coMPomeiReRakotdingae ofhénew badiithdg eonfdongntrcodbained
(Obtaining of dialkyltin dialkoxide fromthernmally

96 1@, BFCQITRIFRth @%b?ﬁoﬁﬂf&oai wrpawéldthb?iﬁarﬂi,k@?e Afgh

catal yst conposition) 500 g of the above thermally

ant al ni : ted b [ :
ol PR, LB ePE Tty S SR Bl & Fripture of
thed nﬁl ecul ar_ di stti Il ati on apparatus (Ms-300, nade by
SSPAGHYE @MERANETE Technol ogy Ltd., Japan), and a
vol ati | e conpanent. s renpved at a,t erature of
1, % SRIRacY 250 el ammelh Y buEaRy) “Ys TaRe Kanfan y
0.02 kPa. This |ow boiling conponent contained 98 w %
1, 0B, 3tetacaty B ndtdimethopyodistann oxane:, oxithea elyrajdy of
of a 10 high boiling conponent was obtained, and upon
NMRrshiftsgongtnating $SremMMRehigly ficdlinged eaetivated caazponent
found to contain
alsb Beth@seelr poeat snde 3fHrem3-240 byl B@3S/ bpxy) di st annoxa
ne, with a plurality of NVR shifts originating from
the high boiling deactivated conponent al so being
seen in a range of from-240 to -605 ppm

Comparative Example 6

(Obtaining of thermally decomposed matter-containing
alkyitin alkoxide catalyst composition from carbonate production)

A thermally decomposed matter-containing alkyltin alkoxide
catalyst composition was obtained through the same process as in
steps 1 and 2 of Example 9. The ""°Sn-NMR analysis results were
that the thérmally decomposed matter-containing aIkyIti-n alkoxide
catalyst composition contained approximately 60 wt% of

1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane, and in

- addition to this there was trioctyl(3-methylbutyloxy)tin and a

plurality of NMR shifts originating from a high boiling deactivated
component were seen in a range of from -240 to -605 ppm.

(Obtaining of dialkyltin dialkoxide from thermally
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15 100 g of the high boiling conponent and 18 g (0. 089
nmol ) of the bis(3-nethylbutyl) carbonate produced in
step 2 of Exanple 10 were mixed together in a 500 nL
flask in a glove box purged with nitrogen, and the
flask was stoppered. The flask containing the mxture
was attached to an evaporator (R-144, made by Sibata)
dezompesed matterpeontaining aljinitinog kegigeadabist bat h
(OB1-1-24, nade by Masuda Corporation), a vacuum punp
cotpdfifiormade by U vac) and a vacuum controller
(VG 10S, nade by Okano Wirks Ltd.) connected thereto.

The gobl gtofaherapuveetherhi i elcoen pyspdrmatter-o@staining
connected to a line for nitrogen gas flow ng at nornal

alBf16#S Irk%é(ri]gét 4121 Pt 88mpIsiBoAl whE & §YSRed 3t BOORFHT into

cl osed, e pressure in 127 the system was
. i
a R GRS SRbaR L (VS-S0 el oy Ribeta
thus.return the tem t o .normal r rehy
SiRBFiEate ¢ a0 i I u AR HDa e EHIE o BB tinas
oi | bath tenperature was set to apprL Qxj Arat e 140 C
reRRYathel 1 ERPRIEYIRET 205 P TALSD 230G Bnd,g pressure
rotation of the evaporator was conmenced. Wth the
of pppyexivately 8102 i avagbiadew beHinggempenent copipined
agitation was carried out for approximately 3 hours
98awt HopfratioptydéStmethylbdity loxty )tine  Apprexiveatedy @80 g of a
cl osed, and the pressure in the systemwas 10
high asbiihigyco eioreeht wae obvtredaeticdind apdnnediryimgitout)

carbonate was renoved with the pressure in the system

" nINIIR %@.al]?sils #areodnNdhid hais enged dbsédmisdhe st opped

omng off, the flask was lifted out fromthe oil

C

1 B8RS LAl 4 e o
plﬂtrglﬂyaof NMR shifts originating from the high boiling deactivated
component also being seen in a range of from -240 to -605 ppm.
100 g of the high boilihg component and 18 g (0.089 mol) of the
bis(3-methylbuty!) carbonate produced in step 2 of Example 10
were mixed together in a 500 mL flask in a glove box purged with
nitrogen, and the flask was stoppered. The flask containing the
mixture was attached to an evaporator (R-144, made by Sibata)
having a temperature regulator-equipped oil bath (OBH-24, made
by Masuda Corporation), a vacuum pump (G-50A, made by Ulvac)
and a vacuum controller (VC-108, made by Okano Works Ltd.)
connected thereto. The outiet of a purge valve of the evaporator

was connected to a line for nitrogen gas flowing at normal pressure.

The purge valve of the evaporator was closed, and the pressure in
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15 nol ecul ar distillation apparatus, and separation by
distillation was carried out at a tenperature of
approximately 240 C and a pressure of approxi mately
0. 01 kPa, whereupon 50 g of a low boiling conmponent
was obtai ned. The | ow boiling conponent contained 97
wt % of di octyl-bis(3-methyl butyloxy)tin. On the ot q?r

thesylstem, waiseradugedornd dfesotip peroecsivei wag gradually
approximately 25 wt % of the active conponent

opéndd3, st bisttoapasyInitrodear &(td theeswigteutayid thus return the
oxy)-di stannoxane, . with a plurality of NVR shifts

sy §fdrdi teahb i al pPEsEhee hiviierebiyl thegr ecttt h \exieat atus was
conmponent al so being seen in a range of from-240 to

pu%‘@&é ﬁﬂmnitre%%é'r?:g rpdustirbah ARbesaRire Wasfs6ptdli ng

the pres Invention, a dialkyltin dialkoxide

bt fo G e oi) bath
anbehEihnplel? 6 o AIERASMR MR FriE R ip gl o
I kyl tin al koxi de catalyst_ 5 i tipn L. Qi

anriStatigh Bbine iy A ety e cEITRERsRE aninh RheAtas,

conponent, and hence_the present invention is _highl
valjee of IthecsvaRRRAIDF 18Tt SpBPi £atatianalsgital Rmkasgarred

Caim 1. A nethod for separating out and recoveri g
oubfonapipreximatpyndhounsyat sererdlipressyEeagnd den t

conponent into a dialkyltin 5 dialkoxide, froman
pungdisdlivel whkeclakledl tand h&griedsucatinl st syshgrosvason

for use in a carbonate production, which contains a
gradually reduced, and unreacted bis(3-methylbutyl) carbonate was
removed with the pressure in the system at from 50 to 1 kPa, and
then once distillate stopped coming off, the flask was lifted out
from the oil bath. Approximately 117 g of reaction liquid was
obtained. The reaction liquid was supplied at 3 g/min into a
molecular distillation apparatus, and séparation by distillation was
carried out at a temperature of approximately 240 °C and a
pressure of approximately 0.01 kPa, whereupon 50 g of a low
boiling component was obtained. The iow boiling component
contained 97 wt% of dioctyl-bis(3-methylbutyloxy)}tin. On the other
hand, the high boiling component contained approximately 25 wt%

of the active component

1,1,3,3-tetraoctyl-1,3-bis(3-methylbutyloxy)-distannoxane, with a

plurality of NMR shifts originating from the high boiling deactivated

component also being seen in a range of from -240 to -605 ppm.
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hi gh boiling deactivated conponent and the active
conponent, the nethod conprising the steps of: (1)
reacting the alkyltin al koxi de catal yst conposition
with 10 an al cohol and / or a carbonate, so as to
obtain a reaction solution containing a product
originating fromthe active conponent; and (2)
Indugifiet Arrjiaakilifacti on sol ution obtained in step (1)
to distillation, so as to separate out and recover
t he Alteidingito the presgntiényentirnha @grajlubin dialkoxide
originating fromthe active conponent. 15 2. The
whéepés at i saful eomwpoyeret danl bec efficienglyt se Saaatadiput and
wherein the active conponent is a conponent having two

reddvEredl iemh Prads @tierMletdIRyRim Bl keXiSle tatalpet an
al kyltin al koxide. 20 3. The separation recovery

ﬁ‘gﬁ’s‘i’ 1diRthd &b doifihg dea®9eEed ddi8pBheht and
cob [ iﬁaﬂ eac?fva#tg1con%onen% gas a boiling p%int
hi r C r.nal : : :
tnd g%, oB oie A BB TR LR EFERRAt 1ErattiodNE mipnly
1 Cl ai .to 3. wherein the al kyltin al koxi de
US%@ﬁJP§§FHﬁ&ﬁ%ﬁgPPPHﬁaﬁgn-not capabi e of being
separated by distillation into the high boiling
deacti vated conponent and the active conponent at not
nore than 250 C at normal pressure. 5 5. The
separation recovery nmethod according to any one of
Clainms 1 to 4, wherein the active conponent is a
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t et raal kyl di al koxydi st annoxane. 10 6. The separati on
recovery nethod according to Claimb5, wherein the
t etraal kyl di al koxydi stannoxane is an al kyltin conpound
represented by following fornula (1): OR2 R1
R1-Sn-O-Sn-R1 15 R1 OR3 (1) wherein Rl represents a
strai ght chain or branched alkyl group having froml
to 12 carbon atons, a c@%‘g\ﬂ yl group having fromb5
20 to 12 carbon atons, a straight chain or branched
WeaClkainyl group having from2 to 12 carbon atons, an
unsubstituted or substituted aryl group having from6
to 19 cArethatoiw, separatadkput arodipechuering énastive o
20 carbon atons containing an al kyl selected from the

codperR OBy S hMErtthg Shead&iie Eoanponenbiinec begiathKyins
having 25°from 1 to 14 carbon atons and cycl oal kyl s

diaeyking. fFFOm anténditilkdle Gk PRM alRORIdOEallyst
unsubstituted or substituted aryl group having from®6

. | o Kl f:
copRgSHFBIE A M SEM A aRuBliRK, wAELRLE RIS
. al kyl s having. f 1 to 14 .
nioll Epbing feativAtag fomibetns 458 Beaaftite inponeny the
each of R2 and R3 represents a straight chain or
meghad B PrigingHae %teg?%eg having from| to 12 carbon
atons, an alicyclic aliphatic group having fromb5

. . . {
12 ddnserciingthe alkyliEupHtaxidecertaly sk GaEIRQ It IQN \é{.‘@l
group having from6 to 19 carbon atons, or an _
an alcohol and / or a carbonate, so as to obtain a reaction solution
containing a product originating from the active component; and

(2) subjecting the reaction solution obtained in step (1) to

diétillation, so as to separate out and recover the dialkyltin

dialkoxide from the product originating from the active component.

2. The separation recovery method according to Claim 1,

wherein the active component is a component having two

“tin-carbon bonds on each tin atom constituting an alkyltin

alkoxide.

3. The separation recovery method according to Claim 1 or

2, wherein the high boiling deactivated component has a boiling

point higher than 250 °C at normal pressure.

4. The separation recovery method according to any one of
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10 aral kyl group having from7 to 20 carbon atons
containing an al kyl selected fromthe group
consi sting of straight chain or branched alkyls
having from|l to 14 carbon atons and cycl oal kyl s
having from5 to 14 carbon atons. 15 7. The
separation recovery nethod aﬁcord'n o any one of. .
Clagmis Aeto1t w/ter e dhe KN FIGRXINS FRHEY 6RO Bastipn is
conponent is an alkyltin conpound containing tin .
notatapabtéat beinyosrpatatedapyidistiationi mte tbgehighnboiling
shifts in a range of from-220 to -610 ppm based on

dedtivars byniponeRDafd ffre astivar ad mponaioakngt mee dhan
according to Caim1l1, wherein the alcohol is

250 @Y 8¢ ¢iHratalyrdefdrewi ng formula (2): RA-OH (2) 25
wherein R4 represents a straight chain or branched
al i phatic group 132 having from1l to 12 carbon atons,
an alicyclic aliphatic group having fromb5 to 12

car bon Q i [ I

ar oup naingePREHiER SRyt tsfod sedrdihglo SiYjone o

rou havi from7 to,.20 carbo o cont ai ni ng an
Clagﬂkﬁlﬁ % e&qg%rqlpgh%agﬂgegqq)lugoggﬁgilgfql ng of straight

chain or branched al kyls having from1 to 14 carbon
teteaaliy | digdkeyrdiGAARYPE2A%vi ng from 5 to 14 carbon

atons. 9. The separation recovery nethod according to

Caim1, 10 wherein the carbonate is represented by

followng formula (3): R50 ' )

6. The separation recovery method according to Claim 5,

wherein the tetraalkyldialkoxydistannoxane is an alkyltin compound

represented by foilowing formula (1):
| ORZ R
R'—Sn—0—Sn—R'
R’ OR®

(1)
wherein R' represents a straight chain or branched alkyl group
having from 1 to 12 carb.on atoms, a cycioalky! group having from 5
to 12 carbon atoms, a straight chain or branched alkenyl group
having from 2 to 12 carbon atoms, an unsubstituted or substituted
aryl group having from 8 to 19 carbon atoms, an aralkyl group
having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyls having

from 1 to 14 carbon atoms and cycloalkyls having from 5 to 14
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~C=0 R60 (3) 15 wherein each of R5 and R6 represents
a straight chain or branched aliphatic group having
from1l to 12 carbon atons, an alicyclic aliphatic
group having from5 to 12 carbon atons, an
unsubstituted or substituted aryl group having from6

to 19 carbon atons, or an .aral kyl group having from
carberpatemshen 3 s ustitatad Ry a%gai'ﬁi}ﬁdzﬁfﬁ éﬂi%ha‘”gg "
fromthe group consisting of straight chain or
frobr rioh20 carbioyl atdmasi BN faiomd ancaliky| salgsteddom B
cycloal kyls having from5 to 14 carbon atons. 10. The

groigp abalsisting ef ateaighted ik ac@madchgdtalk@llmha\flng fpgm 1
wherein the dial kyltin dial koxide is réepresented by

to 18! 4 alcR st anadyel 64)ky|© HEvinBlir&m 6R 1R1carkiot)
wherein Rl represents a straight chain or branched

atthkYbpgroup having froml to 12 carbon atons, a
—cycl oaI kyl group having from5 to 12 carbon atons, a

stra gg& o1 Anl R Rbfr%'m%%n% POl ighOERai Y S ridHe

2 to an unsubsti ed or substituted

alighaficyar oo iR Ve ”fﬂa 18 tC?aa%gacé‘Lok'ﬁ%h A Fheyéfic

contalnlng an al k select

alipbaticsaiawp baving nyﬁt 5 3RaTh carognAEs. BkynsuRslsd

or substituted ary! group having from 6 to 19 carbon atoms, or an
aralkyl group having from 7 to 20 carbon atoms containing an alkyl
selected from the group consisting of straight chain or branched
alkyls having from 1 to 14 carbon atoms and cycloalkyls having

from 5 to 14 carbon atoms,

7. The separation recovery method éccording to any one of
Claims 1 to 6, wherein the high boiling deactivated component is
an alkyltin compound containing tin atoms that in '*°Sn-NMR
analysis exhibit chemical shifts in a range of from -220 to -610 ppm

based on tetramethyltin.

8. The separation recovery method according to Claim 1,
wherein the alcohol! is represented by following formula (2):
R*—OH
(2)

wherein R* represents a straight chain or branched aliphatic group
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from1l to 14 carbon atons and cycl oal kyl s having from
5to 14 carbon atons, or an unsubstituted or
substituted aryl group having 15 from6 to 20 carbon
atons containing an al kyl selected fromthe group
consi sting of straight chain or branched al kyl s havi ng
from1l to 14 carbon atons and cycl oal klyl S havi ng from
hawgngdram da008R camhams atams. &t RliGyChe alhRHC group
represents a straight chain or branched 20 aliphatic
hawnguipohagi tog 1 2r canbori @tath s aarb om satbstiuted ol seyslijued
al i phatic group having from5 to 12 carbon atons, an
arylRFE0pt ha vithedfrom Stdstd tatiedn atpmsr ouanharalikyl Group6
to 19 carbon atons, or an aral kyl group having from?7

ha&tﬁg@oﬁﬁvbwmt@é@o&wtahm BEnEAiNRh AN asieyleséledtéd dnom
t group consisting of straight chain or branched 25

the?é@%%lcgﬁég?ﬁgg{ﬁgéﬂ?g@n%éhﬁﬁgg?rbr%trﬁ'i‘ﬁaoaﬁﬂ(y!s having

roms to 14 carbon "atons; and

ea of ,R7. and R8 carresp | u
frofing toab#i At BOBh ARt TR HOP R SIBIER ¥ s B Mg

in the carbonate, wherein at |east one of R7 and R8
carksyt 8t9®%ds to R4, R5 or R6. 5 11. The separation

recovery nethod according to Claiml1l, wherein the

al kyl tin al koxi de catal yst conposition contains a

dial kyltin oxide represented by followng formula (5):
Rl 90 TheCseRaration recovery method according to Claim ™1,

wherein the carbonate is represented by following formula (3):

R%0

\C"—:
R®O
(3)

wherein each of R® and R® represents a straight chain or branched
aliphatic group having from 1 to 12 carbon atoms, an alicyclic
aliphatic group having from 5 to 12 carbon atoms, an unsubstituted
or substituted aryl group having from 6 to 19 carbon atoms, or an
aralkyl group having from 7 to 20 carbon atoms containing an alkyl
selected from the group consisting of straight chain or branched

alkyls having from 1 to 14 carbon atoms and cycioalkyls having

from 5 to 14 carbon atoms.

10. The separation recovery method according to Claim 1,

wherein the dialkyltin dialkoxide is represented by following
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(5) wherein Rl represents a straight chain or branched
al kyl group 15 having from1l to 12 carbon atons, a
cycl oal kyl group having from5 to 12 carbon atons, a
strai ght chain or branched al kenyl group having from
2 to 12 carbon atons, an unsubstituted or substituted
aryl group having from6 to 19 carbon atons, an
formmwﬁKgﬂigroup having from7 to 20 carbon atoms
contai ni ng an al kyl selecteg) ;om 20 the group
consi sting of straight chai branched al kyl s havi ng
from1l to 14 carbon atons anf cycl gal kyl s havi ng from
5 to 14 carbon atorrs,Ré%——aSnmSQRBtitut ed substituted
aryl group having from6 to|20 carbon atons
contai ning an al kyl selectedgiromthe group
consi sting of straight chain or branched al kyl s havi ng
from1l 25 to 14 carbon ato ﬁgnd cycl oal kyl s havi ng
from5 to 14 carbon 135 at . 12. The separation

recovery nmethod.tao k rei | qr P
whefSin B repraanryt & SR bl ol slarhey Syl dpP
group or an n-octyl group. 13. The se 1.0
c [ | cohol® I's
haviegnBaThdctt dzngetRoBAPHiS, 3 URT RO ArauR Dak e g 5
an al cohol selected fromaliphatic %ﬁﬁyl alcopols
to hawarpom stems; @ stragbbahaie s branched AleELaieR on
recovery nethod according to Claim9, wherein the
haviagbfroa € 1s 12 carbonétems aniwsuhstibtied naubplifuted
and R6 is selected fromaliphatic al kyl groups having
aryiirgraup havihg ¢eood tat trearbon atoms, an aralkyl group
having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyls having
from 1 to 14 carbon afoms and cycloalkyls having from 5 to 14
carbon atoms, or an unsubstituted or substituted aryl group having
from 6 to 20 carbon atoms containing an alky! selected from the
group consisting of straight chain or branched alkyls having from 1
to 14 carbon atoms and cycloalkyls having from 5 to 14 carbon
atoms; and
each of R” and R® represents a straight chain or branched
aliphatic group having from 1 to 12 carbon atoms, an alicyclic
aliphatic group having from 5 to 12 carbon atoms, an unsubstituted
or substituted aryl group having from 6 to 19 carbon atoms, or an
aralkyl| group having from 7 to 20 carbon atoms containing an alkyl

selected from the group consisting of straight chain or branched

alkyls having from 1 to 14 carbon atoms and cycioalkyls having
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15 15. The separation recovery nethod according to
Claim1ll, wherein the dialkyltin oxide is a
di al kyltin oxide selected from di-n-butyl-tin oxide
and di-n-octyl-tin oxide. 20 16. The separation
recovery nethod according to Caiml, wherein in step
1), .,a ratio of total nunmber of nols of the al coho
fro&'ﬁ@ fo c;r‘iapﬁébg%r 8RB t he nunber of nols of tin
atons_cont ai ped E& the active conmponent is in a range
of feaRhoftB B Riscarrespondsetmiaat athoxyegowep \of the
met hod according to Caim1, 136 wherein in step (1),
activeecmmpomeardmbet it thee ailsohal, aor Riger R ihriove 68rbéLate,
180 C. 18. The separation recovery nethod according to
whelrainmat leaSt wies 6f Rt dedrRBeUrAssPHngs 28 RL) RFor RS
carried out in a reactor of a type selected fromthe
group consisting of a stirring tank reactor, a
mul ti-stage stirring tank reactor, a packed colum, a

di st{4 | aty l,- distillation. .
col urmi, T separ&En BedVery BbMEIA e B 18 G aim. 1
r ' support therein, and a forced 10
whBrE e kP B T REES  EE B Biary eoslainy o
et hod according to im1l wherein in step (2), the
aiafRy e RIE B5PER st iachby dillowipd farealsutS) - a
distillation apparatus of a type selected fromthe
group consisting 15 of ra | ti-stqage distillation
colum, a continuous nu|ti-Stage distillation colum,
a packed colum, and a hiég%;_ eyvaporator. 20. A
1

i
process for producing alca na sing a dialkyltin
di al koxi de separated out and recovered using the

nmet hod R n

| (5)
wherein R' represents a straight chain or branched alkyl group
having from 1 to 12 carbon atoms, a cycloalkyl group having from 5
to 12 carbon atoms, a straight chain or branched alkenyl group

having from 2 to 12 carbon atoms, an unsubstituted or substituted

- aryl group having from 6 to 19 carbon atoms, an aralkyl group

having from 7 to 20 carbon atoms containing an alkyl selected from
the group consisting of straight chain or branched alkyls having
from 1 to 14 carbon atoms and cycloalkyls having from 5 té 14
carbon atoms, or an unsubstituted substituted aryl group having
from & to 20 carbon atoms containing an alkyl seiected from the
group consisting of straight chain or branched alkyis having from 1

to 14 carbon atoms and cycloalkyls having from 5 to 14 carbon
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- 20 according to any one of Clains 1 to 19. 137

atoms.

12. The separation reco'very method to Claim 6, wherein
each alkyl group of the tetraalkyldialkoxydistannoxane is an n-butyl

group or an n-octyl group.

13. The separation recovery method according to Claim 8,
wherein the alcohol is an alcohol selected from aliphatic alkyl

alcohols having from 4 to 8 carbon atoms.

14. The separation recovery method according to Claim 9,
wherein the carbonate is a carbonate in which at least one of R°®
and R® is selected from aliphatic alkyl groups having from 4 to 8

carbon atoms.

15. The separation recovery method according to Ctaim 11,
wherein the dialkyltin oxide is a dialkyltin oxide selected from

di-n-butyl-tin oxide and di-n-octyl-tin oxide.

16. The separation recovery method according to Claim 1,

wherein in step (1), a ratio of a total number of mois of the alcohol

and / or the carbonate to the number of mols of tin atoms contained -

in the active component is in a range of from 2 to 100.

17. The separation recovery method according to Claim 1,
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wherein in step (1), a reaction temperature is in a range of from 60

to 180 °C.

18. The separation recovery method aécording to Claim 1,
wherein the reaction of step (1) is carried.out in a reactor of a type
selected from the group consisting of a stirring tank reactor, a
multi-stage stirring tank reactor, a packed column, a distillation
column, a multi-stage distillation column, a continuous multi-stage
distillatioh column, a reactor having a support therein, and a forced

circulation reactor.

19. The separation recovery method according to Claim 1,
wherein in step (2), the separation.by distillation is carried out in a
distillation apparatus of a type selected from the group consisting
of a multi-stage distillation column, a continuous multi-stage

distillation column, a packed column, and a thin film evaporator.
20. A process for producing a carbonate using a dialkyltin

dialkoxide separated out and recovered using the method

according to any one of Claims 1 to 19.
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