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STABI LI ZED HYDROXYPI VALALDEHYDE BACKGROUND OF THE
INVENTION 1. Field of the Invention 5 The present
invention relates to a stabilized hydroxypi val al dehyde
(3- hydroxy- 2,2-dinethyl propanal, hereinafter referred
to as HPA) and a net hod of stably storing HPA. 2.

Descri ption r oduced
by al dol con%ﬁﬁﬁf‘lliﬁ:fr%b |so utylm&%ﬁiﬁwzﬁp
(hereinafter referred to as I BAL) and fornal dehyde or a
for mal dehyde aqueous solution (formalin) in the

BAR m kb ECI G eEAMYRINSUch as am nes. Al though

E 91{ con ensatl on generally proceeds under either

1. qqqéﬂgftqlre IRRskipncondi tions, the synthesis of HPA is
general 'y conducted under baS|c conditions in the

Pr eSEREC frédend iRV tio1f Bdlatessto a BRGANSR] h[P&rda@fpnmataealyde (3

carbonyl 15 group and a hydroxyl group and so easil

hydroey @ dimetliylppsiens:d] horeihyfte et leidztatd s0H PA) derd a method
acidic conditions. After the reaction, the | ow boiling

of ctaldgrtotiagddPA. as unreacted | BAL and fornal dehyde are
renoved by distillation to obtain a reaction

2. Rresduiptionnof] theufdor APA i s general ly used as a synthetic
internediate. |f neopent ? col (hereinafter referred
to H&’A\pcgenegallzmrwt;m@(gy al @X@pn@em@atmn of isobutylaldehyde
nonohydr oxypi val at e ycol herei nafter referred

(hereipa tggg erqu:to a éﬁs o }dﬁhy@@d)rcﬁijrﬁga ldghyde agueous
sofifon PA&aZ‘w%%é%E? ; das%%eé St sed
T s T e i
R AT N B
coh@ItiBid 1 {lfb yé’%é%t@gc&(r?ig% ‘B%ﬁtdﬁ %y‘sf:‘ HeldgnBe ?ﬁ@i\,‘\ggs %tl‘?ﬁ carbonyl

am ne cata uce renovi ng

cTRERNS R b Ay A i ikl
ac6talfdadldd dAléPacidic ddPAitiBAS After the reaction, the low-boiling
components such as unreacted IBAL and formaldehyde are removed by
distillation to obtain a reaction production liquid. HPA is generally used as a
synthetic intermediate. If neopentyl glycol (hereinafter referred to as NPG), 3-
hydroxy-2,2-dimethyl monohydroxypivalate (ester glycol, hereinafter referred
to as ESG), etc., which are by-produced during the synthesis of HPA, are
intended as the final products, the reaction product liquid of HPA is
immediately used in a crude form in the subsequent steps without further
purification.

As a method for producing pure HPA, there has been disclosed a method

in which a purified HPA is produce by subjecting IBAL and formaldehyde or
formalin to aldol condensation in the presence of an amine catalyst to produce

HPA, removing low-boiling components by distillation to cbtain crude HPA,
and purifying the crude HPA by addition of water, crystallization of HPA under
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cooling, solid-liquid separation of HPA, and washi ng
with water (U. S. Patent 4,036,888 and JP 6-29206B). It
has been reported that HPA exists in equilibrium

bet ween nmononer and di ner (Journal of the Chem cal

Soci ety, Perkin Transactions Il, vol. 3, p. 189-192,

OB A G A S 8
4 GRP A P 6255088 Moo A B I} P A ehg im
‘ﬂl‘ﬁ% Ebebpiln Hlidés ﬁ’l“‘mhﬂipﬁ%*‘ﬁ%&%?ﬁfwtfhfa‘ﬁﬁ%]ﬁ\“iem

n@a?s&&?&fﬁgﬁ) vol.B3, b h?SQrfgjflll 4 4) ab i8S BRI b&ggr

owboi I ng conmpoénent$ by distl lon 10 1's store
under solution conditions containing a bas(IHcat al yst,
etc., t amount  of by- products GHgre within a
short Bod of tine after the difstill,

2 U@ oY @bloH P%@Hucﬁhﬂﬁom (galg-en-(g;q H and/ or its
dinmer. If HPA and/or its diner IFJ pur\lflefd :
cryst al¢Hzation as proposed in J Iﬁvgz a
| arge anmount of HPA and/ or its df |sleft |nthe
nother liquor to significantly 15 reduce the yield,
t hi {PAquonomgran addi ti onal- st epHiA direovering HPA
and/or its dinmer fromthe nother |iquor. Since the wet
andfdhe Bflrllﬁnxil Hﬁ’élléruamblymbﬁ@medsm thedermpfa 6%% Is has been
stability, p can pe maintajned only
al@&m@meﬁ hsaﬁéh? wﬂe@%ﬁ PWrPereacFWWc;meseler@tte thaF of the
the fi PA and/or its
Pn?@eﬁg‘ﬁ) %%%i%&?gﬁwgmgg%g y used as the
Syntﬁet{qe ¢rude HPA after removing low-boiling components by distillation
is stored under solution conditions containing a basic catalyst, etc., the amount
of by-products increases within a short period of time after the distillation to
unfavorably reduce the concentration of HPA and/or its dimer. If HPA and/or
its dimer is purified by crystallization as proposed in JP 6-29206B, etc., a large
amount of HPA and/or its dimer is left in the mother liquor to significantly
reduce the yield, this requiring an additional step for recovering HPA and/or
its dimer from the mother liquor. Since the wet cake of HPA and/or its dimer is
poor in storage stability, the purity can be maintained only in an extremely
short period of time. If NPG, ESG, etc. are not the final target compounds and
HPA and/or its dimer is not intended to be immediately used as the synthetic
intermediate(s), the storage of HPA and/or its dimer which is produced in
advance of the use or the tranéportation for its use at a distant place are
extremely limited.
To prevent the purity of HPA and/or its dimer from being lowered, the

wet cake obtained in the crystallizing operation for purification should be dried.

When heated to 55°C or higher for drying, HPA and/or its dimer is melted at
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20 internedi ate(s), the storage of HPA and/or its diner
which is produced in advance of the use or the
transportation for its use at a distant place are
extremely limted. To prevent the purity of HPA and/or
its dimer frombeing [owered, the wet cake obtained in

R R R PEERL LReLk AL TR e n
esgggé& Euﬂ\ﬁ; th e eeof V\% tteH;él &ﬁﬁ?gh{gceteﬁg Sﬁn%ﬁqe%h@ﬁre a@lllustrated
bdlO! GRS ﬁx&lg&le$ of 184 AR YR o | u%?ﬁbgta'glghpﬁ ex?lg 4 &}Q\%m.

proceed taneously, as i

m)I ecul of HPA _react to form ESG by Tighchenko

reacti GHade T M BRGORERIBn CHb ofce 2§ GHs
2 CHC@Z0H,0H2 -HOEHZEHC — —EHS—(CH&] CH,0OH

HPA ES ester gl ycol) 5 To avoid these obI ems, thel

dryi ng 8the wet cake is effected genepi{ﬂy by vacrﬁrﬁﬁ

dry at eratures | ess than 55C wi t hou

hi gh pgﬁ‘ggratures. However, HPA is Iosthg'@ @Lﬂfﬁ %F?%n

under reduced pressure conditions because of its high
Tovaypwd thees puoldearsd thé drymigl afrthe ovetHRkeda eflestedogdrearally by

probl ens such as cl oggi ng of vacuum|i nes. Therefore

vachanndry edkempsrapirgs iless thanh2hiG witheut theapaestourigh
| ower than 55C for _a Iong)ggerrod of tinme aor dried at

temppsabaresr ddoveyess Hids y@ﬂblwﬁwwnépy refpgeggengssure
etcC.. ver e met hods make t util
coeéhe%fp?efeﬁrseﬁfté rgér VAROIRYESSIE %ﬁ(ﬁ W%ated HPA causes

ot BEHRRPSR tedtons Soekii & vt ireh %31@5*2#55 B el Gk ie
dﬂl@(ﬁ 8?7%%%%1 ﬁ%@’{ér@ﬁera{ér % l%%%r'_t'ﬁAn' 5350%5. %tl ggrﬂe‘;%d of ii%me or

Ion C S COI’] al ni.ng vvater or

dﬁé’({] %’t %ﬁﬁg erilﬂutreé oWENH Al 5¥e5ed fidiy 8¢ Q?f ﬁyﬁ‘aé%ﬁ Lﬁ@ However,

out ay after i1ts production. As ‘desc

th%@@‘iﬁ"eth%ﬁ& heaed thd ubifity Q@ﬁé\nﬂﬁ%ﬁ%@&‘éesé@e@ﬂﬁr% &n&’%tre highly
cake of HPA, the proposed nethod is not suita

dleﬂal_ﬁ@bus fSiCinderftisPusd whiea takomy ﬂﬁ@ngﬁﬁfd&imﬁratuses for
above hus, an industrially applicable
crystallization, separation, etc. into consideration.

Since HPA is instable under solution conditions containing water or
under wet cake conditions, it is generally used in subsequent step without
delay after its production. As described above, although it has been proposed
to dry the wet cake of HPA, the proposed method is not suitable for industrial
use because of the problems mentioned above. Thus, an industrially applicable

method of storing HPA for a long period of time without reducing its purity is

not hitherto known in the art.

SUMMARY OF THE INVENTION
An object of the present invention is to solve the above problems about
the storage stability of HPA and/or its dimer and provide a method for easily

producing HPA and/or its dimer which is capable of being stably stored fro a
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20 nmethod of storing HPA for a long period of tine
W thout reducing its purity is not hitherto known in
the art. SUVWMARY OF THE | NVENTI ON An obj ect of the
present invention is to solve the above probl ens about
25 the storage stability of HPA and/or its diner and
1 ﬁrovidaﬁ& met hod for easily producing HPA and/or its
OBR REFIOHAL PP capabl e of being stably stored fro a 3
| on ri of Line. [.8S . nsi ve.research .
i HER B ekl e abOU I bisR ot Ao R efhiect by

erSEAIESE BRI iR PR g entrs have

fo&ﬂéi‘ttﬁﬁf‘ﬁ(;f]gﬂlxgnﬁio‘f ts aﬂagmm& MRS iVBANERSuRt SOFRIA! &lahges

Into a s product by cool1ng, Ifrespective of
coRRIIERIP iR & sbBE $Bod EEBINE0odin\RirBEpedtiveiToleshink 3Qarge
found that such a solid product is capable of being
ad @i e6f whedd Mt ek rehallgo PA Ddth#ifsuchresslvd prodiadt ik R&pable of
basic catalyst is contained, as conpared wth a
bei@ dtortd pably fed allyng pesiodl dfithakicedn When thebeasicicanalyst is
based on these findings. 10 Thus, the invention
coptaiviedeas aomplaired prittdagirodocppusiiag by crystallization. The
hydr oxypi val al dehyde and/or its dinmer and water. The
ingehfidn ps bdsed omdhesefindimasuced by cooling a liquid
containing hydr oxypi val al dehyde and/or its dinmer and
wat erhys, dheiareytion psoxades ajsglidrprotyet ¢qrapriging be
cool ed nmpy be reaction product sol utjon nt ai.ni ng
hW%MEP%IQPhy@% ﬁya r abdisnen 2ad FAter J{ e éﬂﬁ&wéwt may be

45 b A B R e
ol PRk IR ol S0cb e afFeE TRRHGRe iR B e 1,

i .. id- -

refo PR A6, sROR TR gl B LGB SERA RS ier

arfl Waler2@hieh §9 ohRNREY b‘ﬁ%‘u%:i@ctﬁfg 1465 GylaRBhTHE andVerid0fehyde
further provides a nethod for stably storing

or A Qedis/ adlatidafdsymaldehgHe €8 B d1 8B densd t8en O the presence
cooling a liquid conprising hydroxypival al dehyde

of arts <3¢ cat=lysk amd thé sepdratirgoload-bolirigh@®nhpapsnist dn a preferred
change

embodiment, the solid product comprises 35 to 95% by weight of

hydroxypivalaldehyde and/or its dimer and 5 to 65% by weight of water.

The invention further provides a method for stably storing
hydroxypivalaldehyde, which comprisés a step of cooling a iquid comprising
hydroxypivalaldehyde and/or its dimer and Water to allow the liquid to change
into a solid product. The liquid preferably comprises 35 to 95% by weight of
hydroxypivalaldehyde and/or its dimer and 5 to 65% by weight of water. The

cooling is performed more preferably at 40°C or lower.

DETAILED DESCRIPTION OF THE INVENTION
Formaldehyde to be used for the production of HPA and/or its dimer may

be used as such or in an aqueous solution (formalin). The aldol condensation
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into a solid product. The liquid preferably conprises
35 to 95% by wei ght of hydroxypival al dehyde and/ or
its dimer and 5 to 65% by wei ght of water. The 25
cooling is perfornmed nore preferably at 40C or | ower.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON For mal dehyde to
f i P aQr__j i y
o DAL B A heBind S PSR
S%Eggpﬁtfé% éh%ﬂgg h%'né'aeifonlol%%k'le 304Gt E?ét‘éﬁhyﬁeﬂ:'g”
presence of a basic catalyst is very ~susceptible

coth%%ﬁa%tmt SIIEANGE @Sl%'r@‘%iéi%ﬁéyﬂg id v, "tRBGLAOROS ¥§£eel|§@co!n§e

concentration o or formal dehyde is. |ow,

dédchEades faPtd A8 dRBR abREFIERRSTHetdoteithe cBnédrit@htlod of
desirable yield. Therefore, the concentration of 5

fof-@aldd Kkedv/Refor i A1 158 eferablp ﬁ@h@glabb?oaﬁbm.gprd‘érred as the
possible. Preferred as the starting formalin is one

sthatih gdormblinnsalogde halen g arfoamtidthyde cohc@rttabynvefidyis by weight
or nore with no or a mnimzed anount of nethanol. A

orcmprewdtianbyravaiihablzed dmsint ofSmeslaid. iAcdthmercially available
i nvention while preferred is one having a content of n-

IBAR y$ uahblehiol thednyention vobileprefersidhiseonerkptiagiangprtent of n-
purity of 99% or nore. 10 The_al dol condensation for

butyd alrob@lcateoas w ppRossilileoand havinge pugily of9% or more.

performed._in either batch manner aqr c L puo nmanner
pr ef ERgpldol sendensation iIbfogPéQ%rO ﬁﬁ’ga @q»rlts lmer may

b P PRGN GUSrPAh FRARECT 4 CRBLA G EPREBrefFERply under
at&rﬁ%%ﬂe%%h 19?%5 {/eoé\g@lnh% Bﬁ%ggsé g’&%geg%ﬁtﬁﬁ}& &?%hg Flow of air or

: . | '
R GBS BPRERD D HSHT50 ool s B et
auﬁE gy& ng?fldgfstl}’%ﬁg%eo% dfedhny RAY. A1861 EdERka6hY e

rou Into contact wth the basic

CERhBIZUSS rédbticiiNaRFeen THAL eAsIéEuleBio? HREWBER Torhaldehyde
preferred to supply the basic catalyst into a mxture

mofechl magndkieqrlaed debyrde cabey ttdduke the yidld (fddPARieers IBAL
20 nethod, like the batch nmethod, |BAL, fornmal dehyde

or( foormmideydeafdrmbhtin) csbrdughit intycheasuppth g basiapgtalyst in
way. To enhance the reaction efficiency, the
advamden (Busemevathisiprobleat.dt ibpyefpmetdormwply the basic catalyst
_multi-stage nanner of about i X
into a mixture of IBAL and formaldehyde (formalin). In the continuous
method, like the batch method, IBAL, formaldehyde (formalin) and the
catalyst may be supplied in any way. To énhance the reaction efficiency, the
continuous method is preferably performed in a multi-stage manner of about 2
to 4 stages. The charge ratio of IBAL to formaldehyde is preferably 0.8 to 1.6,
more preferably 0.9 to 1.4 in terms of molar equivalent. In the batch method,
the reaction system is heterogeneous within several minutes after the
initiation of reaction and changes into a homogeneous state with the
generation of HPA. The reaction temperature is preferably 40 to 98°C, more
preferably 80 to 95°C under atmospheric pressure. In the batch method, the

temperature rise stops for a time when reaching the reflux point, 62 to 65°C, of
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to 4 stages. The charge ratio of IBAL to formal dehyde
is preferably 0.8 to 1.6, nore preferably 0.9 to 1.4
in ternms of nolar equivalent. In the batch nmethod, 25
the reaction systemis heterogeneous wthin several

mnutes after the initiation of reaction and changes

Iﬂ%ﬁ?r TR PEREp AR altublly efies (HRA B AR oo HPA
ﬁf ad?g% g@qﬁgm&ﬁﬁ%ﬂﬂ Ber B fmnt; b hEroPlAS IS, td 8046r

re rise stops for a tine

hi%gﬂ Tﬁﬁ‘i’@%&%ﬁ ibecd'n?}“eﬁéﬁ Be 'H%E pirfiZat 80 @5@5°@ff0150|03'°de 2h. In

enper at ure gradual Iy rirses wth t
the %Bﬁtﬁtdo%@, RétHdd \the PEUYRIN bicteddTRI hoﬁa@g@ﬁm éyated The
AL) and is controlled finally to 80" Cor higher.
reIBﬁoﬁ Qéﬁlz)bi?@mré i€ pipleeilsld A1ytdO8IT, ngort pidetablP T0GofAH°C, and
0.05 t . In the continuous nethod, the reaction
therreskkRge itimb anppebeably (5Y $6 6rh, mhe Iﬁ'elfeaadﬂy O3 to 3 h. The
tenperature is preferably 50 to 98"C, nore preferably
reZ6tion tohpEratureds cohtrotledilgeheating oe co«slnpg aburmbligcketicoll, ete.
to 5 h, nore preferably 0.3 to 3 h. The reaction
attaotyeel tat Urecreastarohy cochlating the seactignoiqwiddio we&tﬁrm heat

j acket, coil, etc. attached to the reactor,
exchaogenfirmgoling, mehweﬂﬁxmgql@w\fd @I&WO&R%W t'P] é%’em"e heat.

componemplesof therari prialyst] STEssn B Bl feniargagion include
in%%éé‘%é ‘afée%%é%é‘%g e %aﬁagﬁhqehﬁ%%%%%%%‘“y% @éi ffuon
cagﬁan%{ gadllllcii goﬁ%&ﬂénmsccﬁ%h ? gﬁ)ﬁltcaﬁ‘&legghgﬂ ggc]:@%ﬁry amines

arﬁ%g&ﬁd‘fﬁe i€ thehl?aﬁ?_éﬁ'«' & fog; /étf'oﬁé’ Q]agch{l%@ro fAkBbAZREReen HPA

i"ONn ‘beét ween I mer and non-reacted

aricﬂ’émsdrﬁm IﬁPﬁHﬁﬁ'?B&eﬁqg%%ldé}Erd)é'&bﬁrﬁo ﬂe'@lddﬁ’/bhe yield of

Its the basicity is too weak

HPR2EA /8P 1€s§ilﬁ1&e(wﬂl‘?§bh§)ﬂéﬁt§;yﬂ% efe@kethd P@dtﬁﬁi tﬁé}becomes low.
amne is preferably used anpl es thereof include

Thé eI YhamAtary dmimf fypeférdly used pEapyides teereof include
trilsopropylamne, tributylamne, triisobutylam ne,

trimetiylghiing ctriethytamine, d:rip}‘bpy}amwm tréisopropylamine,
met hyl nor phol i ne, N- et %I nmor phol i ne
trib whyduylipsrtr okl tybamined nmherlmyemlm%ml Gthelpipegidine, N-
trinmethylamne _and triet ]?l(lamne i ng referr‘g%]_
migtleyplaserpdiolinee N-e@udpozp heing, Nimgthylpgrrobdme,3pd Y ne
et%%llgygrrgﬂafnep r“%ftﬁ rtglgglethyi]amme and triethylamine being preferred
because of their easy availability, and triethylamine being more preferred. The
amount of the basic catalyst to be used varies depending on its kind, and
preferably 0.001 to 0.5, more preferably 0.01 to 0.2 in terms of molar
equivalent with respect to IBAL.

After completing the aldol condensation, a liquid comprising HPA and/or
its dimer and water is obtained by distillation for removing low-boiling
components mainly comprising non-reacted IBAL and formaldehyde and
methanol contained in formalin as an impurity. Since the degradation of HPA

and/or its dimer is accelerated with increasing temperature, the removal of
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anmount of the basic catalyst to be used varies
depending on its kind, and preferably 0.001 to 0.5,
nore preferably 0.01 to 0.2 in ternms of nolar

equi valent with respect to IBAL 25 After conpleting
the al dol condensation, a quuid conpri si ng HPA

lov@ﬁ:)%/ i ﬁ{xg a{)ﬁ:\i)ﬁﬁ*eﬁla&r by ﬁﬁqﬂmﬁ éa? gﬁ‘ﬁgrﬂﬁ‘med under reduced

rermV| ng conponent

prg@uﬁle bf GBout Qﬁ'tﬂ ;uo qaet %vq'nwlth@ REIdRh 'f@#) g £ai?M is

anol contalne rmalin as an I nmpur I nce

allto%d%gféwﬁie' é’éblﬁf4d'Pd°80°@§‘ﬁi{tQBle' fo$ réédREind ﬁon reacted IBAL,
accel erated wth increasing tenperature, the renoval of

et® withbROh+dHIEmsC TROAREI Rt fhiagtel perfdaRed tn pithbEbaBlY
performed under reduced pressure of about 25 to 95 kPa

mahmk&r oMbrtinidies annwen Topromopetind vemov#l ofdowobetinizo
beconme about 40 to 80' C suitable for recovering

colipont a6 tvestet Bihy be adided iniadvante pf tind draillativen.
distillation may be performed in either batch 5 manner

or et liguidus mpriserg HPA gndjopite direrrerowaterothus obtained 1s
| ow- boiling conponents, water nay be added in _advance

chafgedéntdi & 80lid arodunt bireolingui By @m#;ngsnﬁgthwh%nmfb%ct HPA
its dimer and water thus obtained js ngedln%

andéon igs dimends stapilizad aaﬁ@nstsyh%ﬁm@giaitwmo ﬁ%’e%‘ﬁ ilélt e water

coﬁ%&‘%ﬁééﬁ%'i;ﬁrean%”Séméﬁé’uﬁ%c%’@{@%sﬁﬁ%hb £ 5pgF and
d Fer mok thelngee o scSpiit s ot B v %ﬁ‘“d’%l b o

e %rs?r“ bk %%%@bwtdﬁfdgg i QgelLE R e

rﬁrexcﬁgﬁ@@l BiioX GESTU LY lje‘lilgﬂvag%f’ e ol E&HBHﬁénﬁ%fshould

OW bo conponents s e perforned at hig

E?&Pcﬁ'r £ ferpb RRAr&E1drOfloe fdridil of AfleS Mérad sirpeth
be 5 anonﬁdtyhogl%PA Ia)md/of |tsr di mgrﬂwhl c?w is degradszrtget ©

anSAtEF HIPA 41R178Y #s el GVhichGk ldegth dcPeriaptthe removal of low-
Consi dering the above, preferred is a liquid conprising

boBdPng tEmPdHe hts. WEbptitlefibgHRA abard/ preféirsed ds mdiquidndnipttising 35
65% by wei ght of water, and nore preferred is a liquid

to ©6fp by weigh66f HPﬁgﬁ)ﬁd/oy itsedighr arid BIRA 654 by oveight of water, and
di mer and 10 to 40% by wei ght of water. 20 The_liquid

morsrpreifetiragd isRAiqd/ compnising; Gito 904 waverehitof FIRA aadder its

dlme-xl'- and 10 to 40% by weight of water.

The liquid comprising HPA and/or its dimer and water is cooled at 50°C
or lower, preferably 40°C or lower. At temperatures higher than 50°C, the
change of the liquid into the solid product is extremely slow to increase the
amount of HPA and/or its dimer degraded before the change into the solid
product is completed. The lower limit of the cooling temperature is not
particularly specified and a temperature about 10 to 50°C is practically
sufficient for cooling because no additional equipment is required. The
temperature of HPA and/or its dimer is lowered to the cooling temperature (10
to 50°C) preferably within 50 h after its production, more preferably within 10

h after its production, and still more preferably as promptly as possible after
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or lower, preferably 40'C or |lower. At tenperatures
hi gher than 500C, the change of the liquid into the
solid product is extrenmely slow to increase the anount
of HPA and/or its dinmer degraded before the change into
the solid product is conpleted. The lower linmt of the

SRR TP B0, e s Bl P BB e
lo@b@efd & a oJO?EFﬁ%% DAL RRE S ‘HI?‘R ﬁggfjdr i Hﬁhefﬂs‘ﬁéf&@?ﬁ%ly held

I'S require enperature o

at'tég#: ﬁ@stmgﬁé‘xetﬁé}?mé‘%{cﬂﬁ{m%%ufelﬁ) 1rfc9ea'5a% He amount of

IyW| hin 50 Its production,

de@f@&@ﬁ&bl Thwi dobliAg tine f&fﬁefrttﬁ@ dobAnPROgHE D nntﬁtrﬂﬁe thhhke into
nore preferably as pronptly as possible after it

theseHd Prodict isfconipletddess Mol @ftﬁcdleéh@(ﬂ)réferébl}ﬁ)whblhr bhbnger,
tenperature is lowered to the cooling tenperature, the

préffabBntd &iror loaget. "Hrshorteri thewi drgbhguh ehel chahge into the solid
tenperatures higher than the cooling tenperature to

productesmitdompatudnto lehve ddiadaidraion, wkingdhe hgudlmes thereof
after the cooling is started until the change into 5

diffemls oThd cpoliuig operﬁlmrmﬁembadlﬁtar@pnﬁrmlneéhe campletion of
preferabl one hour or |on referably 10 h or

t e@hgage into Hreosalid prasdaisto @ Iﬂw Qhﬂu&wmﬁgélfpmb’ elprenge into

oljd product is nat co Iet o lLeave a liq
th9 @Pbdm{odﬁﬁk ithg CPREAIAGR awtiffgmt draug; qom%wgdﬂﬁé and/or

1‘38@?!%%%;@5%?5 g b8 AtRERS P éﬁiter'gﬁg 30136 Bsfdadt % prored at
O <o

sttt oi o bl S AR Al Wipfireb i il goro
HPA 1RO Rvid Lol o 190 o AR dPart W8 iOLooled and

shaken:. pro uct 1s s tenperatures at

ch\ﬁlﬁlggg %:fbet édlﬂi ﬁlfcﬂfu%t a@aﬁ@béﬁg@nﬁﬁﬁéﬁ kRO YA bréQuct

conprising HPA and/or its

firdh ¥l dheted tYeh&inhér ﬁﬁﬁ' fdhaRdaledtAnORthiHe? tohBakolit difficult
product in a sealed can container, the solid product 15

to fthkeoyt 3HO8HRE prodtitewithoat d\éﬁﬂrbyﬁfg tHeecaseadatdian If re-
container to make it difficult to take out the solid

m¢ltiodyandedt hbating destalopgrgts the matted ddPAiamel/or it dimer is
mel ti ng under heating for taking out, the nelted HPA
rapitly ctegradedii Adernativelypthy liqulgmandw. conledandichasigd into the
the liquid may be cooled and changed into the so]id__.
soidaweduct in a viaht etceand then crmdcmé@ I?é‘%?eﬁ Aepepivekeadhpg.
easy handlin 20 Ho I S,not suitabl
Hipwsvamansrmatinhis ot Sla @§0ra?hﬁm€atment of a large amount.

Therefore, the liquid comprising HPA and/or its dimer and water is cooled and
changed into the solid product preferably in a resin-made bag container. By
changing into the solid product in an inexpensive sealable bag, for example, a
bag container made of a resin such as polyethylene, the storage and
transportation of the solid product comprising HPA and/or its dimer and water
become easy. The solid product is taken out of the container for use only by
breaking the container. After changing the liquid comprising HPA and/or 1its
dimer and water into the solid product in a resin-made bag container, etc., the

solid product may be crashed into pieces so as to allow the reaction using HPA
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Therefore, the liquid conprising HPA and/or its diner
and water is cooled and changed into the solid product
preferably in a resin-nade bag container. By changing
into the solid product in an inexpensive seal abl e bag,
for exanple, a bag container made of a resin such as

hy:l h d .25 £ th
o B0 Bt R RO R
ggﬁ?gil%n %%%%lltlog-lglgedsegln 199 119 %g‘r:rtga e%;a}l %Q rggeﬁ'{egllc% ‘é %he examples.

|
VS P AT ot
1iBRGHLO ? Qﬁrtheeih%ntugl??hel% %@ﬁ@%%\vl ynd)e o ‘ﬁrdayﬁ%ts)“ are
|nt0p|eessoast0a OWtereaCtIOHUIHQH

ba@s@a/cﬁfwte i REs ofiferiWiSe Bb@Yd. i g material to proceed

easi | e invention is described in nore detail with
ref erlw g8s chrématepraphiesnalybieveftae solitl cohpHisingedIPated/or its
that the follow ng exanples are not intended to limt

dinhg o petef wiasembdy entarpacdtbré eblutiomoft the dobid prudugt. HPA
"0 and "part(s)" are 5 based on wei ght unl ess
amt/beitsi denards etvserfed agaHPdhr omat ogr aphi ¢ anal ysi s of
the solid conprising HPA and/or its diner and water
S WA TG &S Rlgtlone sol ution of the solid product.
HPA and/or its dimer is observed as HPA. SYNTHESI S
Symheriseofl HPY ayHendtsidmer HPA and/or its diner Into 595

ot 240 08t of b 657 %f@F?Se‘; (/b tpemain hiargdd ino a
re o0 EPante! & %etﬁlwfﬁdm}r?% PSR T OGRS T whs Rdded
Veia B R ot ST aD AT RER O RE rhiGioy was
inf{18eddCACH Mb%ﬂ?gﬁ%er 0 @8itfoof TR ATBLAL UndPlhe

addi |on of he reactl

te iR e b RSt QLB H UR] Uil reRLIREH6HC ad thd 8DhYletion of the

continui ng the heating and reached 900C after 30 mn.
adifitigh of DAl MEHdigafthe theaehédn iepasgdiuré ana) gfadvallyataised by

90' C, the reaction was stopped by externally cooling
suitubly @aatinuing ithelhdatingtlidreathed S0P Ovitfbai 30 Agn. After
continuing the reaction for additional 5 min at 90°C, the reaction was stopped
by externally cooling the reaction liquid to 60°C. Then, low-boiling
components such as unreacted IBAL, TEA and methanol were removed by
distillation at 60 to 70°C under 53 kPa to obtain a reaction product liquid
(hereinafter referred to as crude HPA), which was then analyzed by gas
chromatography (hereinafter referred to as GC) for the chemical composition.
The results are shown in Table 1.

EXAMPLE 1

A 18-L polyethylene container with a screw cap ("Baron Box" of grade
18A available from The Koizumi Jute Mills Ltd.) was filled up with the
solution of crude HPA obtained in Synthetic Example 1 at 60°C, and then

hermetically sealed. Upon cooling at 20°C for 48 h, the solution completely
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nmet hanol were renoved by distillation at 60 to 700C
under 53 kPa. to obtain a reaction product liquid
(hereinafter referred to as crude HPA), which was then
anal yzed by gas chromatography (herei nafter referred

cHRgE 57 410 RSSO el A0
SSEEMEF 4 A O eS8

chHEnE\éltbeﬁﬁ%atl%ﬁ' l!tﬂeofbs‘ﬂﬁtscir@%o'dprﬁrp’%ﬁlenﬁd in
Synthetic Exanple 1 at 60'C, and then hernetically

EXAMEGE dJpon cooling at 20 'C for 48 h, the solution
conpletely 9 changed to a solid product. After

nai M 200ilngolyeehylefipeoatdiner a4itl28sCrew alip (tuje EineeR

or three nonths, the solid product was anal yzed by GC
bathfintex avaidable eﬂ-omdh:gtmotu KogyoT@e., ledlIvss filled sipowithi the

Table 1. EXAMPLE 2 5 A 200-L pol yet hyl ene cont ai ner
solitidn af enrdenHPApoktaigd imS’mthezﬁnExampéekatrﬁﬂﬁ@x and then

avai | abl e from Fuji norj ., Ltd.) was fined_ up
hogmaticaly scsdnd Dipmgpolingaé PR ooiba b somtsgfmﬂmﬂfttely

nmple 1 at. 60'C, and then, hernetjcally seal ed.

Upo
chéagﬁd g aegolmbprodust. Aten makdayypgithe r&ee&%ﬁw&%ﬁ 20°C for
chan soI i d uct .. Aft i nt al
ngﬁ oF &hxge o %ot?*ef@hfimreguaﬁ@ B i fors the
olid duc ze f he chem cal
ChE%%s‘f"tnP%‘ﬁ“ e eI A SBe A o bf
The soI ution of crude HPA
éﬁ%@ﬁ w#' clExaan e |l was stored in a sealed
¢ ont’ﬁi&ﬁ&u’t‘%ﬁe&f %uﬁ@ IEHipA QDL AR A tﬁétlg @ﬁm 1’19,-‘f1t %s stored
one Wwea sol ution was anal'yzed
in %@éﬁl&?boﬁ%ﬁ@f 'uhH@f‘a sxhelaﬁéé&hdleoarae e(&hpvwftbp oﬁ@*ibvlréhk the
Chem cal Conposition (percent by weight)

solution was analyzed by GC for the chemical composition. The results are

shown in Table 1.

Table 1

Chemical Composition (percent by weight)

HPA IBAL FAL TEA NPG ESG BNE Water

Synthesis Example 1
62.4 0.3 2.4 0.3 0.6 2.0 0.2 28.5

Example 1

after 3 weeks 62.2 0.3 2.3 0.3 0.7 2.1 0.2 28.5

after 3 months 62.1 0.3 2.2 0.3 0.7 3.0 0.2 28.6
Example 2

after 3 weeks 62.0 0.3 2.3 0.3 0.7 2.5 0.2 28.6

after 3 months 61.8 0.3 2.1 0.3 0.7 3.0 0.2 28.8
Comparative Example 1

after one week  56.2 0.2 1.8 0.3 0.8 8.0 0.3 28.7

HPA: hydroxypivalaldehyde
IBAL: isobutylaldehyde
FAL: formaldehyde

TEA: triethylamine

10
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HPAI BALFALTEANPGESGBNEWAt er Synt hesi s Exanple 1
62. 40. 32. 40. 30. 62. 00. 228.5 Exanple 1
62.20. 32.30.30.72.10.228.5 after 3 weeks after 3
nont hs62. 10. 32. 20. 30. 73. 00. 228. 6 Exanple 2
62. 00. 32. 30.30.72.50.228.6 after 3 weeks after 3
ths61 0. 30. 73. 00.228.8 Conmparative Example 1
Nf%t e°8ﬁn ywege%c‘% 2 0.21.80. 30. 88. ogpszs. 7 HPA: i

SRR AN LAl ey 20 P

BNW%%IOBE%I Fﬁl?f ] Y604 O}I%It fa@ll met hyl

nono al ate neopentyl gl ycol

C@MPAR@HI{VE EM@]@P@RATI VE EXAMPLE 2 5 A crude HPA
(100 parts by weight) was added with 278 parts by

wei gierudd HRY €105 a8 blyOw &t lﬁﬁfvab g de@Reieh 278t d as BY weight
HPA and/or its dinmer to 16.5% After cooling to 35C,

of teteirisstds 1o aasstly eshcentertici of HPAgiddor deliheurtod6d5%.
then subjected to a solid-liquid separation using a
Aftepeablaghtr §51¢ thenhixtimgaias stepal ander stByringdor one hour and
separating operation, 315.6 parts by weight of nother
thehgudijedtod was: ahlshhaugb@bmatlea usipgattophliseinging oéntrifugal
HPA cake was obtai ned. The HPA cake was washed wth
sepasatsar tBy e serayhtingfopsuationad 1.6 myts he weight pigmother liquor

was discharged and 62.4 parts by weight of HPA cake was obtained. The HPA
cake was washed with 125 parts by weight of pure water. By the washing
operation, 127.6 parts by weight of washings was discharged and 60 parts by
weight of washed wet HPA was obtained. The chemical composition of the
washed wet HPA determined by GC analysis was 61.4% of HPA and/or its
dimer and 38.6% of water, and other components were not detected. After
storing the washed wet HPA at 20°C for three weeks, the chemical composition
thereof determined by GC analysis was 58.3% of HPA and/or its dimer, 2.0% of
ESG and 38.7% of water.

HPA has a hydroxyl group and a carbonyl group in its molecule and is
useful as a raw material for the produbtion of neopentyl glycol, calcium
pantothenate, spiroglycol, hydroxypivalic acid and its esters, pivalolactone, etc.
In the method of the invention, IBAL and formaldehyde or an aqueous solution
of formaldehyde are subjected to aldol condensation in the presence of a basic
catalyst. After removing low-boiling components by distillation, the reaction
product solution containing a given amount of water is cooled to change it
completely into a solid product. By storing under such a solid condition, HPA
and/or its dimer is stored for a long period of time without reducing the purity
although it is easily degraded under a solution condition containing the basic

catalyst or under a wet cake condition. By the method of the invention, the

11



operation, 127.6 parts by wei ght of washi ngs was
di scharged and 60 parts by weight of washed wet HPA
was obt ai ned. The chem cal conposition of the washed
wet HPA determ ned by GC anal ysis was 61. 4% of HPA
and/or its 15 dinmer and 38.6% of water, and ot her
o - -
oG PERMRAEHS differ BLA% Bl b fanslofiablfl (1ad6838H Thus
¥ e of l.hed by GC anal ysis was
th%gz{%g/éé%ﬁhﬁ%ﬂ&gﬁg‘/sg)?gf?%g?%h 2.0%of ESG and 38.7%
of water. HPA has a hydroxyl group and a carbonyl group
inits nolecule and is 20 useful as a raw material for
t he production of neopentyl glycol, calcium
pant ot henate, spiroglycol, hydroxypivalic acid and its
esters, pivalolactone, etc. |In the nethod of the
i nvention, IBAL and fornal dehyde or an aqueous
solution of formal dehyde are subjected to al do
condensation in the presence of a basic catalyst.
After renoving | ow boiling conponents by distillation,
the reaction 25 product solution containing a given
amount of water is cooled to change it conpletely into
a solid product. By storing under such a solid
condition, HPA and/or its diner is stored for a |ong
period of time w thout reducing the purity although it
is easily degraded under a solution condition
contai ning the basic catalyst or under a wet cake
condition. By the nethod of the invention, the 11 use
of HPA and/or its dinmer after storage or
transportation is made easy. Thus, the present
invention is of great value. 12 WHAT IS CLAIMED IS: L A
solid product conprising hydroxypival al dehyde and/ or
its dimer and water. 2. The solid product according
to daim1, which is produced by cooling a 5 liquid
cont ai ni ng hydr oxypi val al dehyde and/or its diner and
water. 3. The solid product according to Caim 2,
wherein the liquid is a reaction product solution
obt ai ned by subjecting isobutylal dehyde and
f or mal dehyde or

12
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an aqueous sol ution of formal dehyde to al do
condensation in the presence of a basic catalyst and
then separating | ow boiling conponents by distillation.
10 4. The solid product according to any one of C ains
| to 3, conprising 35 to 95% by wei ght of

' yde and/or its dimer and 5 to 65% by
WYL SNBSS

wei g er. 5. The solid product according to
d ai : i D ' ' :
1oLty k080l 200 RASE RS 8 0580 ona

wapedr oxypi val al dehyde, which conprises a step of
cooling a liquid contai ni ng hydroxypi val al dehyde

2.and/THe kd1sd ﬁi‘tb’ﬂiict_a%ﬁ@rd&ﬁ%% Clhithq, wiEeh iglppsddiedtby dooling a
The nmet hod according to aim6, wherein the liquid

licAdateahbsin3dg he d B&bepiyaladd diyideain diydlite Xy miey ainal wabarde
and/or its dimer and 5 to 65% by 20 weight of water.
3.8. Trise salidhpdodutarcddrding do Glaim26 wdrerdin tlieehguind ishereaction
cooling is performed at 50'C or lower. 9. The method
praduct shintionwbdainedisy stbjectingdsabutpladdehrdsy and fohealdehyde or
cooling is perforned in a container nmade of resin. 25
an aqueous solution of formaldehyde to aldol condensation in the presence of a
basic catalyst and then separating low-boiling components by distillation.
4. The solid product according to any one of Claims 1 to 3, comprising 35 to
95% by weight of hydroxypivalaldehyde and/or its dimer and 5 to 65% by
weight of water.
5. The solid product according to Claim 2 or 3, wherein the cooling is
performed at 50°C or lower.
6. A method for storing hydroxypivalaldehyde, which comprises a step of
cooling a liquid containing hydroxypivalaldehyde and/or its dimer and water
into a solid product.
7. The method according to Claim 6, wherein the liquid contains
35 to 95% by weight of hydroxypivalaldehyde and/or its dimer and 5 to 65% by
weight of water.
8. The method according to Claim 6 or 7, wherein the cooling is performed
at 50°C or lower.

9. The method according to any one of Claims 6 to 8, wherein the cooling is

performed in a container made of resin.
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