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i, rRSPRRRA 'swr' Lol s oo obo
| ﬁﬁ'n?eﬁ%s .r% texfc%e)ﬁ Oi#"mr?g A %%?;( ég%ya o Ry
encounter re: IOn e m &d%nton &h% s&%&gg 1§ ICV\ﬁ quén
00% by v fta&.rh ?@?au y C@%P&pjb é%X O‘?k'ct I on

Sy
© 90% by e ra' c% t? {ends to decrease Ot tohe pr

process aCC?ﬁéﬁoﬂ&énLéﬁoﬁ Rer BHRE Wit Ehe'p?og?e%‘ Siihd R8etibh dltsthg oth* khg%a@ﬁbn RAGRH  AS

the regltifd fonRBYan £85oRE nBalid RBEHe Wivbr hicdhdi ShtPhydRBhdoR lordaBic JEFRPENBIbA A ¥heD €

used. Prebgfisrodixuld QMRURY marRbréof Basligie beMBriuah Mo SSHAECH cHddRba MR @ndbAser gNt al

- moXer equiepaast W thd) dScantaifth al RyRplbic lorjahid GoldnEERS .and @ fwatePBWe HicOhol Tay6IC Ehe

little getydioprobiiolgatic SshentisyeemayBelradyci¢d torthd st $YS10M ST MVaRF-BwsrGicbim! fafe is

i nvent i onaked oattof hesyseeeh. 35 agi t ati on capabl e of produci ng a kneadi ng or

" crushi sy ef Atoughasft geldormetied may otdue inghe ipitial atage bfitiiphreantior: thatspfige! donmatiet Wit ahoti S

~ NO nore necdvss anyynartitila troatie sicge thesquantisy ofr thehtegction mixjypeeid smalt ih therietiab stageoef dhe

i nl et s f oeaditreandisinge the homogeneous solution or suspension is thereafter fed in a progressively increased
amount. The quantity of the reaction mixture increases exponentially as the reaction proceeds. The product
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nent i oned honbgeneous sol ution or suspension, hydrophobic organic sol vent

and so forth, a decanter- equi ppgslp@pigfrger. a gas inlet, and so forth.

The at m)sphere inside the reactor Is preferably replaced with an inert gas,

such as gaseous nitrogen. 40 The above reactor is fed with the

above- mengénemedmiini)gsrieted peoiptzidscot as crystalp butsiilb notdoroh 4 hel. Thpelrtbe reettion

or gani c systamy evhith iatliquicher imthe fosm nbseft geliireitie baginpieg touividy begoraes amsfuly ohan apparently

condens aei pwderdmeldubh how afiexinitiation of tite redction and.i surprisingly, pubstatiallyenocefetiondaies e

t hat i mlagenadter dfiat figg pejntaitythe above-MeptipnerkpmegencusHtiPTLEr WEPegHABH JIYEAPISbIBU| d
L(’_d pwa@wwemcﬂmm |°9'tt'es°us'vrﬁrustemttt9tﬂ>'eak |within #heeRpective @ngfe%qs\f'eﬂt #heve- ot al

qu n Preaction Pt°ﬁ@dﬁ6'ht9 é yriser o coshlse 'B?\c%‘PW 8?9?13 é""““ the

event uaI’? 'Wé%?‘% " \‘ 6""395‘“ ol é“h

once. The ? A °(5 Usp r%éélgb FQ‘PI °e ne

hydr o?hé??fﬁtz d‘? g{?mfagy 5'8 ra§°" e 3“ oging
af

tenpe ..P s et E ol 59 Jhe
condensmémnt@e vneantt% 's @ﬁt@s \Gh hilldo ggj aa eﬁut of
the r ea%ﬁén Ié},d s%lyﬁﬁﬁ@ BIESHBY dnd BbnshibdhGae Mok othb)ean ower

al cohol g h\SndBB&Qt%rﬁ\ St@ X8 Waste® 0ff ItiNEH walr dndRr £PRELuS Surfdbxdi Ur €
or inst Q&utﬂﬁ-ﬁfﬂe Eub@équ&iiarylnb T &n&%&r'tﬁeﬁi&é Hemeh@vethefinal dretiug. | S condensed i n

t he condeng@h afnchtiveCddodingt of thelifVentde aRd feRdtori nidy bedchbigét 1 RBRECWIt HJedithin

sol vent amayne bt thesbetal diQbmkal ko (abgembiokithl ad \aBropridte ambyrt bR Raiophabicedahic

sol vent sbleitprionaynitaton ot thg ddeaitlg bithd liunog@dausi solatiod w6 $uspansidl & thigbretiodimavithe

al cohol reaetipe peticel cad kie redaast! tapébotti Beto Byiwtmengel-BkB substanghl fodmatinylin the fréactips| mixture

f or meepi oan beergdugectsubstantially teenil and tcprebquettiygibe Weld aircpurity aEhe praduct ¢es be dfrovgd |

f olwrht i on Indhis enmbodimprtoaisierey-lisegr wehpawderdlke mixturepdd tfieccompaypdoftdqeeral fpgmela (\endf t he
r eact i otherhysrophobic jorganjerggivent withtaheoliq pantentyof abqus §do 9% by, weight.Rreteranly aheut Witace

t he homB8ébesgightsis prafarably dharoed jstadhespaster incadyanes. Saifl mixture may eqntaip 3bp ‘Bgtaé‘é%l vel y
i ncr eas @grisrOeight of frecid galalyst P‘;}”%Fb‘t“h%wr:’@é’é'ﬁ "b’rt”afﬂhk?ftﬂ'leé""feﬁ giFhgls per 100 parts

ex pon?énth 2pig °é§‘°[ﬂ'§p‘?“é%8’t996‘?t ghe a"‘%’P‘ ¢ theiemegquad g1 o f

G T
o Sofutibd o

nCB
@.

forma gmxture ar e ma vance t.f
soft gefme: 11@" Sl ikt a@u AR

powdey il BikHanti! Siks, i E"EB% Al ehalIEg
substanfioal, o.ng,p; el A ol Ty ’a'fl’}fv i

above- mgp Er’u@ H‘BQ%BQH%%%HF édﬂfhu@&slysdﬂﬁi?&rﬂﬁérﬂ eﬁdﬂ% E)ﬁ Bé?F? ohi Eo ared
or gani cwﬁmhts%ase iRwRick Sﬂhrﬁﬂa;?t toBAiYHst Iskid Hixtrd)lsHof hide SiMevaby Be rbatichSinW dahib t he
r espect redficetAtg @Sactdatiktirb SElaiRdaR4R be fSaRRBADINY sdmtemdnRé Gl infeRicREOMBRAS givéthb he
sur f ag e dedirectingsgrédutt. of t he conpound of general formula (1) within the
reacti on swye feitwingodxbrhiiesCHne fathe NingihiR® of thegreentimvattiong of the phenonmenon has
been gained as yet. The period starting frominitial feeding of the
honogen&gamplesiol uti on or suspension to conpletion of the reaction is
neraIIy about 5 to 15 hours and in particular about 6 to 12 hours. After
Bst frenbiuer! 20kpefepbitd. @4 ko sir-tplpaidelydeHertolugidpiwdarserbilp) mplelyatioch A} d&@@ f or
about 1 kg §f metyanqh yass heatpr cat ﬁ@é&t”t“b ﬁ“"f‘ﬁgx*t‘ dhecprosgReac of 9%"9 ﬁf pufricr epfdmicy giveya

slurry B?m?ﬁé“ ‘?“ is f||ter i f nec essar t hen treated |n t
convent i o p? 'Shéﬂqdblreé“é?’aﬂq B‘te" ?{;/F ‘2
sol uti off° pa te E ol F(ﬁ'g ﬁ%“"ﬁ?na'é hexang {via d
 (pol yhyaMiy ‘"ii#h, m, i % ia,% Mﬂm E.E I oo
( rmPObt ﬂﬁ{ 4_ b en U rt
- surrac t%d B tg Pr{
. treat negl, % wstgtt amaf wl%lﬁ' H% or ]ctalr!i za%.tamaéde&‘oﬁme ) % in ? J:tlsn
el

I{
i nvengi gpy mrgetﬁg indTRYcidhBxard) AEORE td e REMSHERINMUE aPa Faeersuat hatti®bong  Of
t he acetgilcorthiicd Wtk B rdabtioéystord lomaihdu0L b 0§ o851y AksighR Pr Opr i at e anmount  of
t he hydr opinehghoutahd@Bdtien Béiod @ Hour firb linidaioni o febdiry),| i vesttiorn MiRtufeawas hékiedQt at he
. honmogenemipératutd! dfi 66 O 75 CSHABPME Siduct] watek, ethassiamidybmtiiane twae disileitdffcis aper i od
- can be asdiuspedTHeOcyalbigiidnedn the distillateiwas, segarbted inkiBe SatBmbraand @edycledrit the reattiont he
© 1 eactss omystanx Toe eatédhotham! loyer wesliemekd Srolp deaedclianl systert.o ni | and, consequently,
- the yi el d Michopns rafteryinitizttion bfchepreacliar endctherediter, thepnonversign and selectivity of the desired
product 1,3:2,4-ditoluylidenesorbitol were always not less than 90% based on the total amount of the
substrates already fed. The reaction mixture obtained at 5 hours after initiation of the reaction was
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I'n thi's enbodi nent, a slurry-like or wet powder-like mxture of the
conmpound of general formula (1) a got:ﬂg {ygyophobi c organic solvent with a
solid content of about 5 to 90% by wel gﬁ preferably about 30 to 60% by
wei ght, is preferably charged into the reactor in advance. Said nixture may
contain afagulized, wasked with Mt dalied i @ ebnvaiitiond marei 1 e thaldysibd prodlictin aahsmut 5
to 30 pardufity ayd ag3wpiasidof the | ower al cohol, per 100 parts 25 by wei ght of
t he coppound of general formula (lI) contained in said m xture. The anount
of the cdxpoplmd of general fornmula (1) contained in said mxture is
pre{erably up to about 50% by weight, nore preferably about 5 to 30% by
wei g’ﬁt , bas®w prpcedire of @mplq/vélvgntfolbwect pRingClangrisiahidle 7 thh @romgtichiideliyqe; Piben-
cont ai neceYidaneserpigp! Wesqbiained 198t qudty pid 0 ¥slte pl us the anopunt of the
corrpound of the formula (1) to be produced (assuming that the yield is

100% {or Sabove- nent i oned honobgeneous sol ution or suspension to be fed
30 con |nuo |nt ent ase, the co

gener al g:m ﬁ; %’% bsb, rs?:;%é iﬁ’ gﬁf“qa%; "ﬁ;ﬁ@td? 8n e gopals @ ﬁ?ﬁyé“e sl
above- msne[ %H OROGENBoUS s 0 or? YR8EH T on and the hydrophobic

organic can be fed to the reactor contl nuously or intermttently
each ai, r rate as conpared with the case in which prelimnary

feeding of g ﬁdoaam S ERarhple 1R4s (BWEY usihh BloRBRibdnbiiueh R @b 1B BrofnkitEaidemflie NSis(p-
reduced. chidRbsf2ARbrAeRBrbfo! Whe Sokined ind7BRbufitp Andgses yi@@t ed i n the sane manner as
menti oned above to give the 35 desired final pr oduct The foll ow ng

exanpl es cunpatativeEReripld 1 | ustrative of the present invention. Exanple 1 40

A mxtere of 20 kg of sorbitol, 27 kg of p-tolual dehyde

( pStol ual defiyedeas®rused ipl Example 1 rvas icharged with)theamisble?amdugt o fthameadianh olixturm thome-at ed
at 50 [ ergeheots eslatian)Hliat pcagng thetrbastiqnrvwes carjed aft u@leBthk gard tegpbriturei and agitatbn t o
gi ve a hmendiioneesiin Bxamolei torin aku D boyri the: reactiop sysien becsme gellie aid/insh shee (fime
react or cbrieafprdep loadan thaimpejip tiades basame excersive se hptteeygaqipniad dohrrlissanipvedas f ed
with 7% iters of the above honpbgeneous solution and 9 liters of cycl ohexane
(via a 452@Bpl@fate [ine) within the first 10 minutes, while the reactor

quanti 1y of A '{»fat g eF okl 275 ol g hr%eaq”ggg {nzfﬂvava?ﬂ%ﬁ%#%:%'# B feon
system, (¥ 9%” S’WB%ELG §8"7%§ W oy N L85 ﬂr& s
gxgr tglov%.s I I%ﬁg Ib4 %%Idl - :;Pg Stﬁclﬁl%g

ht p fo |ght o‘# e pro uct |to‘% tIlgeenesorgl toI as

assayed i ¥ %%ﬁ&‘& Iwad) thell s& b %BaveEﬂaﬁ,bgwedugIsgmfoﬁ%dm.naauswfsk%@%&n%m fed
t 0 thess epdutibs QB sbIktRR Shdunfbl 160.5 BaroySkbight beh Bt y\RoighPbritkb dHPRMS Idehe)édrsB
W thin t RgmheRcbicBsh Y16t M teeSRhdIEBbsB] Throubied pa@fe I YdyienaRd st simultiobusghout
t he reactidn thelohddst cofintasly at £ FaButtinkti tid soid) cantentraial wigy) the rdaction Sstdn codld
m Xt ur e wasaihaatiiee db0% by @aiger ature of 65 to 75 C while the byproduct

ter, met haweoleaaiod was/ cdniddeous ae70retoe75d C Sith | stiidg @ 16 fRers awhila 2 a2eotgpis. mikioe
cy ctohex anossisting ¢fites blipedudt watbe mathenol adanyclohexane wag distilletoaffa iltecsyclaredane sepacdiadd t 0
t he reactin tha ds@ntes/wasaenyclqthie thecreastionsystern.rand wateryreathappd tayerensp tabeh duf of thetrpastion
reacti on ¥§@em At 2 hours after initiation of the reaction and
t her eaf t er , TheHBacEeDixipe; obiinaghwassworked up {fjthe sapp manrer aig iExampple} ©9gire 99.5% pure
1, 3: 2, 4- dliplyideneleapields 8P3% Vielder e al ways not | ess than 90% based on t he
total %®nmount of the substrates already fed. The reaction mi xture obtained

—at 5 hours after initiation of the reaction was 6 EP 0 319 917 B1

- neutralized, washed with water and dried in the conventional manner to give
~the desired product in a 99.5%purity and a 93%yield. Exanple 2 5 The

' proced%re of Exanple 1 was foll owed using benzal dehyde as the aromatic

~ al dehyde. Diben- zylidenesorbitol was obtained in 99% purity and 90% vyi el d.
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Exanmpl'e 3 10 The procedure of Exanple 1 was followed using I"ﬂ'! "”
p- et hyl benzal dehyde as the aronmegp fe. Bis(p- ’J ﬂy H
et hyl benzyl i dene) sor bi t ol'was obtalgggbgﬁpg8/6purlty and 95% yi ele "w

4 15 The procedure of Exanple 1 was foll owed using p- chlorobenzaldehyde as

t he arorosiine al dehyde, Bis(p- chlorobenzylidene)sorbitol was obtained in

97.5% purity and 95% yi el d. Conparative Exanple 1 20 The reactor used in

Exanpl e 11 Nascesh or fachwise predidtion ofjacetals o the generabforilee r eact ant mi xture (hono-

geneous solution) all at once and the reaction was carried out under the
nqvgenperature and agitation conditions as W& gxanple 1. In about 1 hour,
he Ye

action system becane gel-likemgrdg,n a shor® tine thereafter the Ioad
on the inpeller blades becanme excegsi‘ve, N0 t the reaction had to be
di sconti nued. 25 Exanple 5 A ~=uCq of 20CH sor bitol, 27 kg of
p- tolualdehyde and 30 f t handl waS/ﬁlrr =/at 40 [err] in the
preseﬁce of p-tol uene 8 aci dCHo=gve a honpgeneougIgol ution. 30 A
200-liter reversed con ap readt or equi pped with an agitator and a

condenser with a decan# [ was reIFﬁlnarlly charged with 4 kg of

di (p-tol uylidene)sorbi Pp 4 kg of Fg @bghexane 40 g of p-toluenesul- fonic
acid gnd 1 kg of nethanol and t he (F8a p contents were stirred at room
tenperature to give a wet powder. i? reactor was then fed the above
honmbgeneous sol ution continuously at2a rate such that the 35 substrates in
said solution amounted to 0.3 part by weight per part by weight of the

di ( p-t ol uywherkm psbX latet tind savdietoh differérit end eaelt tepresenisy/ pidegeroa hélbgen pom; dcalkyl dvasi S.
Through a slepaoatrecdniainibg 1dy ¢ basbes)atome onesartmixyhgtobia meand i eactt repfedent anfirdegeecict or
contt nuous? to Sand @ is Gifzerosar d Fwhidhagomprises subibétig (ba palyhydrigtalcohel ofitherdeneral fiasmula
reaction systemcould remain at a |l evel of 50% by weight. The reaction was
carried out at [errb mnth tlrrlng bg" ﬁ gWhil e an azeotropic mxture
40 consisting of th bypr uct wat e and cycl ohexane was
~disti®led off. The gn | ah nanecgepacgte cn%—tba decanter yagyrecycled to
the reaction system and water{nethanol |aygr més taken out of the reaction
system The reaction m xture oDOHai ned was worked up in the sane nmanner as
in Exanple 1 to give 99.5% pure di(p-toluylidene)sorbitol in a 95%yield.
45 50,55 7 [ BM ' acetal s of

t he gener the{eo'&rrﬁlagﬁ er ri% %gﬁgﬁ% ga'd 5 é’%ﬁﬁy gg#@ewﬂﬁﬁﬁ erent and
each represent a hydrogen or alogen aton1 an al kyl or al koxy group
containing 1 to 4 carbon atf & car boxyl gr oupy and n each represent
an integer of 1 to 5 and p \4 zero) or 1, whic f}Tprlses subjectlng (a)
a polghydric al cohol of the general formula [err]

(X)p
U wherein X and n are as defined above, or a benzaldehyde compound of the general formula
40
"CHO ’ ( IV)
1y
45 ( X )m

wherein X' and m are as defined above, or a mixture of said compound of general formuta (iif) and said
compound of general formula (IV), to condensation reaction in a reactor by feeding a homogeneous

50 solution or suspension containing

(a) said polyhydric alcohol of general formula (il),

{(b) said compound of general formula (ll) or (IV) or said mixture,

{c) a saturated aliphatic alcohol of 1 to 4 carbon atoms and, if necessary,
{d) an acid catalyst,

55 to the reactor, together with a hydrophobic organic solvent, continuously or intermittently while
adjusting the rate of feeding of said homogeneous solution or suspension such that said polyhydric
alcohol of general formula (I) and said compound of general formula (li) or (IV) or said mixture are fed
to the reaction system in a total amount per hour of about 0.1 to about 2 parts by weight per part by
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30  wherein p is as defined above, and (b) a benzal dehdeWﬂM’,M',’,ll’
the general formula [err] wherei ngkoif g7 gfe as defined ab

benzal dehyde compound of the general fornula J40 [err] wherein X ‘and mtaré
as defined above, or a mixture of said conpound of general fornula (IlI)

and sai'd cowpightntithe bcetpbof@pmeral foonute i) as fold)in the seaction@pstesmt | on reaction in a
reactor by feeding a honbgeneous so sol ution or suspension containing
(a) sai.d oAybrgases es slsimeHdh clsim dewbarein tHeotatpudtafeqding) of sald) homagepoeus rslytiardorof
gener al f or gegpersion js| adiugied &Mhab?a'ds%ﬁyayqﬁ't? Ricehokof gegeral foreguld (9} andesgid &Pesyed ofc

alc 5 of gener termpula B er (W) engpidpigure jare f%@é%%@é g&g‘“&ha iofa] gmauakpgl Dy of 55
to t e r eac flput 08 wérp%bwreahwa PR POYRIQht Bt @Gprpeah formigia e fayad by

or |ntermtfh8ﬁ?af"§f’ 9% adj usting the rate of feeding of said hom)geneous

sol uti on Qr Sus nasslcan Llr(':fg'at h‘Pt Zsalherelg Ohoslolvent lsgigg?br egir %’rrgl,g
b

(rr) and sai;

fed to%t he tng@,&%EJ?yo ss(gg&gue%nf p:@%ﬁ%e% onpag'@é tf:ga bsmﬁ 0 about

2 parts by weight per part

C L Mg Sairicefitas Qfainfed ﬁﬁ%h@lﬂ HmOERY, ﬁher&ﬁ){hmrﬂoﬁ rhtib)of 8 poARPSlicialboko 6t

reaction SY%&&FH fobmuld (I RC Sakb c&ﬁpo%ﬁcﬂ'oﬂ%dnetaﬂ férinab "L or WP 0P isBid t ii@urb Sih Esafdf

feedi ng of SehsheMRIDBRGEH SusbEsish istBou i :1 3086 IS, Prdfelably ABGuLI 1.8 6b Sd@h 3| Bt

sai d pol yhy gioteGprétérasphadoutatr.eaeassipd:24.ornul a (11) and said conpound of 5

general formula (I1l) or (1V) or said mxture are fed to the reaction

syst em i n5.a Atppdceds aacRinat! inpapy oteoal claiots 1adé nher@in Shetatrolzib (i udedraart aniynt\weabgit

per par t by Oude ghrut Hpartstty veeigbt gelr part byjweight af the emnurk of thd polvigdricoalpabibl iohgenérel
tion syémaa (IBand shenompaind ofgenaral drmuiai(ll) ar @) ai ssidmigwre.2.  wher ei n sai d

hy phobi ¢ organic solvent is fed to the reactor 10 conti nuously or

i nt er mi t t&nIROCAES 38 daiped in gpyonePhflaimid 18§ Whereinothe aeld cwhtshisr\‘s@%e ap @meynt efn

syst em can BROUhRPhe aPoub 0 parts by weighgopspiprobly, al ;g Hi2 togpaugt @ Pat By waight, per)(§0 parts

about 60% by ¥#! F'gl;?{ the gmourt of the-Rolybydiic alcphg] erah fogrya fand dhe GomRpyeg of gengrels

wherei #f the "r’fB‘l' ;3 o “’Ta'dé'éﬁ‘t'dfepol yhydric al cohol of general formula (Il )

to Sal d CPnROlflorégSSOJS o%me rlnalanyfocr)tg O clgfmg 4'%01& W(?\ fﬁ&\lth NGoeN: a%l rgrem iX lér eI'll‘J Qteg g‘

s hotogeliEdls ol EL@}B&& o8 Rt 43 ol Yo GOUT ol e e

preferably a i d

nore preferably about 1:1.8 to

about Jy' 25 25 plocedd é%réPa%‘e%Sin Ay Ge s %Eﬂ'ts 1%6}“Mhé?é?r?th9freat§t'oﬁi's Rarded!if? advancbVih & N
the al COhOl m(%ﬁie Eohtaihing Gaili el o?’-HQ'HB fo ulaa(pcé”é a Bydk o phbbi@ BgAthc s%lvgrﬁrahé hQr)ﬁg a
wei ght per ek tcorlidht ¥r5 18 Bdo 8 whipe. amount of the pol'yhydric al cohol of
general 20 formula (11) and the conpound of general formula (I11) or
(1V) or sai d prac¥dsdie Qlainfad infSidih 8 OmRRInaSId Glixdiréafher Bontiihy abtuf0.21o Tlarté Bbwelight 68 5,
wher ei & t he atadidicatabisttdny about 5 tolBRGErts Iy weighBsfRltttiol @f, perhiool parfs by weiht of &l dcetdiO
parts by webigeheralfunebie (edohtyinaio sdid Bix@ret 0 about 3 parts by weight, per 100
parts by wei ght of the ampunt of the polyhydric al cohol of general formula
(1) and tohé Pgess @e nldimed mg?enmeaplf cigiths 1 to 9, hereih the (coridbisatinn reaptign isgrondigied while
m ture. 7. remopngdhesresullisg deddensatipni watesrfiomothe resiction| axptam in theofon oinpre pzspppiche
en¥at i oiuEith] teaalgolol ¢q) aril hygieehobie omgBRicitoivam of ercerdingto gzﬁﬁﬂu[déﬂwﬁb"@“
preferabl(ﬁ/ about 40 to about 130 [err] C. 30 8 A process as clainmed in
any one Piche 1 o 7, wherein the reactor |s charged in advance with a

or gani g, <bl Vel rea%ﬁ%ﬁggwqéeﬁfﬁ%eﬁr"ag Uil GREBao sy vei gt o A

__ procesS as claimed in claim8. wherein said m xture further contains about
0.2 to 3 parts by weight of . (X'

CH,~ O
- o b Nadhy
50 / I /
QCH (l'.'H -0
o . L @
(X), |

55 ((I!H-'OH)p
CH,0H



35 *‘an acid catalyst and about 5 to 30 parts by weight rmlmmwmulm,”m
per 100 parts by weight of said geglatd off gpeneral fornula

said mxture. 10. A process as claimed in any one of clains *1 ¢ "hér e n
t he condensation reaction is conducted while removing the resultlng
condensat i watin\adnerX' igleizotidrarensehiedien wneisangdr eshid iund Jelveilsfebr Wassérsteifr oderdtalogepi ¢ 40
m xt ure w &tém.tene Ayt oty |Alkbxy)Gragpd, dig/ tl bie g Hhlprstotiateramenthiit.gideresirte Garboxydgreppei ng
to gas=l i quacdlienm tidor jeweils fPepine rgaaga ahiiomd bie.S siehier wiv (@Urodabbm woleiesen
Her stel | ungniofd daséndarzighem der al | genei nen_Fornel 45 (X CH

( 20 MX-Ap) eines mehrwertigen Alkohols dgialigemejneg RIMY gl ei ch oder verschi eden

vone nander sind und jeweils ein Wasserstoff- odor Hal ogen- atom eine

Al kyl - oder Al koxyogr uppgg die 1 bi@{ | enggg of fat ome enthalt, odor eine
Car boxyl gruppe dargtellerf, mund nje ]I s\fQ eine ganze Zahl von 1 bis 5
steheg und p O (nulct-z)z od@r ¥ icH ~ i chax das Unter2| @fno_?'n s5

(a) eines nmehrwertigén Al koholls der -al | gengp nen” For nel

OH POHX OH | OH° CH worin p wi e oben deflnlert ist, und J5
(b) einer Benzal dehyd- Ver bi ndung der all genei nen Fornel 20

f worin pwneoben definiert ist, und (1113 nworin X und n w e oben

defi nigert sug,cgme Eal@hywerﬁgmggadedgigy,de,,\éﬁrpb,lmgdung der all genei nen Fornel 25
~~~-CHO (1V) (XI mworin X und mw e oben

definiert si nd, oder ei pefy M schung der Verbi ndung der all genei nen For nel
(111) und der Ver bi nducabi gnei nen Fornel (1V) 35 unter eine
Kondensati onsreaktion i nem, Reakt or durch ZufUnhren ei ner honbgenen
L6surmg oder Suspensi on, dl e enthUt (a) den rrehrwertlgérIIAI)kohol “der
al Ngénei nen For nel (11)(Xlﬁ)) di e Verbi ndung der allgeneinen Fornel (111)
oder (1V) oder die Mschung, (c) einen gestftigten aliphatischen A kohol
mt 1 bis 4 Koh|enstoffatonen und, erforderlichenfalls, -~40
ei nen saur er"ora¥ 4nd/2 wie gpen definiextAindradaringr Benzgldehydr¥erbindupg dar ﬁ'@?ﬁ“ﬂ'ﬁ’?ﬂ‘r’:&ﬁ?ﬁbben
orgarf’schen Lasungsmittel, kontinuierli ch oder intermttierend, w-hrend die
Zuf Unhrrate der honpgenen oder Suspension so eingestellt wird, daB
der nehrwertige Al kohol T¢ nmei nen Fornel (11) un | e Ver bi ndung der
al i genei nen Fornel (111) r (1V) odor die Mschung d eakt 7onssystem I n
el nery,,Gesant menge pro Stu von etwa 0,1 45 bis etwa 2 Gewichtsteilen
pro GeW| chtsteil des Acetaf's’®er aligeneinen Fornmel (1), wie im
Reakti onssy- stem vor gef unden zugefthrt werden. 2. Verfahren nach Anspruch
1, in wel ChWﬂk’ﬁm@%ﬂh@!&&ﬂ%m%@ﬂﬂ,%&iefneﬂﬂiéchhﬁ%ﬂ%ﬁﬂuh@&#%ﬂbeﬂéﬁén Formel
(i) und der Verbindung der aligmeinen Formel (IV)
35 unter eine Kondensationsreaktion in einem Reakior durch Zufiihren einer homogenen L&sung oder
Suspension, die enthélt
(a) den mehrwertigen Alkcho! der allgemeinen Formel (lI),
(b} die Verbindung der aligemeinen Formel! (lll) oder (IV) oder die Mischung,
o (¢) einen geséttigten aliphatischen Alkohol mit 1 bis 4 Kohlenstoffatomen und, erforderlichenfalls,
Va0 (d) einen sauren Katalysator,
zu dem Reaktor, zusammen mit sinem hydrophoben organischen L&sungsmittel, kontinuierlich oder
intermittierend, wihrend die Zuflihrrate der homogenen L&sung oder Suspension so eingestellt wird,
daB der mehrwertige Alkohol der aligemeinen Formel (If) und die Verbindung der aligemeinen Formel
(M) oder {IV) oder die Mischung dem Regaktionssystem in einer Gesamtmenge pro Stunde von etwa 0,1
45 bis stwa 2 Gewichtsteilen pro Gewichtsteil des Acetals der allgemeinen Formel (l), wie im Reaktionssy-
stem vorgefunden, zugeflihrt werden.

2. Verfahren nach Anspruch 1, in welchem die Zufiihrgeschwindigkeit der homogenen Ldsung oder

Suspension so eingesteilt wird, da8 der mehrwertige Alkohol der aligemeinen Formel (Il) und die

50 Verbindung der allgemeinen Formel (i) oder (IV) oder die Mischung dem Reaktionssystem in einer

Gesamimenge pro Stunde von etwa 0,3 bis etwa 1 Gewichisteil pro Gewichisteil des Acetals der
allgemeinen Formel (l), wie im Reakiionssystem vorgefunden, zugeflihrt werden.

3. Verfahren nach Anspruch 1 oder 2, in welchem das hydrophobe organische Ldsungsmiitel dem Reaktor
85 kontinuierlich oder intermittierend mit einer solchen Geschwindigkeit zugefilthrt wird, da8 der Feststofi-
- gehalt innerhalb des Reaktionssystems bei 5 bis 90 Gewichtsprozent, vorzugsweise etwa 20 bis etwa

60 Gewichisprozent, gehalten werden kann.
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Susperisi on so eingestellt wird, daB der nehrwertige Al kohol
Formel (11) und die 50 Ver bi ngpipo319e47 8! genei nen For ne WEHE‘"(HQHE '
(1V) oder die Mschung dem Reaktionssystemin einer Gesant neng

von etwa 0,3 bis etwa 1 Gewichtsteil pro Gew chtstell des Acetals der

al i genei n&n Veriahee Inaghlilgendsinem idar Mearkictiooniss 9.50 ericheor dasfMahvddiiniszdeg efebiwettigen

wer den. 3. Yketolsideesligeraaiten Kawel (ic4v dbr Wetbindupg déraligesietsereFarmiel dliknpdr &4 kdsy der

or gani sche Misshing dmdler ihernoggdesm Lieuni toder Sgspension qtwpt:] hia et | 1i4g Yprayaweise etwa 1:1.5

i nter mi tfiePENtvand; undbavarzugigl dweit. &g e Adi ReEgtt  zugef Uhrt WI rd, daB der
Festst 6ff- gehalt innerhalb des Reaktlonssystems be

Gewi ¥ht sp?‘o '°" 5‘?"2'[? P’§ °%ﬁ%8’u AN §“ste" ICW @!%’vﬁ?'f?:\?' ’bE'B?TtMe %%ﬂ"é‘l ten

y : enge des me
1 111 ?Qgﬂeewem%ﬂr O3 Yl e Ao PP "iz oL Wy

wel chem das Vi ver M9 tnis des mehrwert | gen Al kohol s der all genei nen For nel

(11) 20 dgry, gﬁ‘ ple Tl %&@a&}.@q 08, r%enéhlmr aﬂﬁ Kifﬂgﬁirw%ﬂ %ﬁg

M schung I'n 96?9 %% 5&%@%&9 02!l
VOr ZUGSWei S @emibMBloilb dbr Rerdeies MbRrweriigon AMBRbISEY QligbMBihéH Forhalay Alm dét l’b‘ﬁld%
1: 2,2, betr aglaigenmelpn Form (un)\éaé.f(wlslsawdm%hanagaw%m der AnsprUche 1 bis

4, in yelchem der Al kohol (c) in einer Menge von etwa 0,1 bis etwa 5°
Gewi cht stei verfahfah vidGa Wigeraibinéne idbr Ahepridiengss 6 dafinisk,ih welkhidnJéie Kéddstsationsredkedn
al i genei nen béiewaeio bisbiWa 20011C, dazugieise ietwal 40 Bisdava 130 10y duretigaiéimt Wier nel (111)
oder (1V) odor der M schung verwendet wird. 10 6. Verfahren nach
i rgendei nmVeriahreAnagbrirgerideindm Herdinspriche 1 e [7cih emiciier des Reaktor iaten it sinerdviisdhing
gé e nge besshicks wixh d® @35 Apstal den aligemeineGEQimehd) sind pin diydrophohes 9ganischescldsungsr 0, 2
twa 3 Ot thel ped qinen Fe?&?‘?i’%*@@%e%‘ﬁ:@&@%"m@@@rau%ﬁbe des nehrwertigen

AI kohol s der aligeneinen Fornel (11) und der Verb| ndung der al | genei nen
For nel (1911"9'376@ "?M%%ra fypole "éE'ﬁM?Qh‘\?% B 0gibjs Gopightstoile pines spyren

epighistsiles Aliohpo| FF? ‘°° ﬁe‘\'A@l‘S@H% (1pg)Agotals der
PAFIRERE S AL %@r%%ﬁﬂ cwg Sotpafer 5‘0?5‘“§ 'C vor zugswei se otva 40
bi s etwa '903 rfag:l’e qgch ir al r{'ltdems I%ghe g I’9f A %nenql g‘gh(onéegga? greal \ﬁ;lon g

Anspr ache 1 59{ mﬁﬁ‘? Eleh dilF 6
beschi ckt ( 31§1d 6T EQI ?Erﬁ W Uss1 kelts-
hydr op ObesG%fcﬂ@dWicﬁ & Ser stJo entferntwnrd t und el ne

Feststoffgehalt von 5 bis 90 GeW| cht sprozent aufwel st 9. Verfahren nach
Anspruch gevendicatiehghem die M schung welter etwa 0,2 bis 3 Gewichtsteile
ei nes sauren Katal ysators und etwa 5 bis 30 Gewi chtsteile Al kohol (c) pro
100 Gew chit Stoeédé @ogtasprédietion ldBcaktviue Aacétals detbrimyeigBnéiisn Fornel (1), das in der
M schussg enthalten ist, enthait. 10. Verfahren nach irgendei nem der
Ansprache 1 bis 9, in vveI chem di e Kondensati ons £ tion durchge- fUhrt
wi rd, w-hrend das resultierende Kon tyonswasser®in. Form ei ner
azeot ropen M schung mit dem Al kohol }i\hy hobem or gani schen

;/ gsmttel odor gemal dem H i gke| e G ei chgewi cht aus dem

ti®nssystementfern Reverldl cat Iyﬁs 1) oced6 pour |a production

d| scontinue d' acetal s d@"%e ger?B*a'r@SS CH- \ (¥gym/ CCCHCH

Mhl 45 CH
0 - ¢x (CHOH)p
(X)p |
45 -
(tlzn OH)
CHZOH
50 dans laquelle X et X' sont identiques ou différents et représentent chacun un atome d'hydrogéne ou un

atome d'halogéne, un groupement alkyle ou alcoxy en Ci-Cs ou un groupement carboxyle, m et n
représentent chacun un nombre entier comptis entre 1 ot § et p vaut 0 (2éro) ou 1, qui comprend
I'étape consistant & soumettre (a) un alcool polyhydrique de formule générale

56
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50 ' dans | aquel l e X et X sont identiques ou diff6rents et reprdm\

chacun un atone d' hydrogene ou Ugp gbpdi7oal ogene, un groupgmnu M’

al coxy en Cl1-C4 ou un groupenent carboxyle, met n reprdsent ,mﬂ”",
nonbre entier conpris entre 1 et 5 et p vaut 0 (zero) ou 1, qU| ‘cortpr &nds "+
| ' et ape consistant & soumettre (a) un al cool pol yhydrique de formul e

gdneral e 55 EP @.‘)2819 3?}{7 81 O /0H. OH 11111
1111111 1111 M ([ _ J(OH O 141 1.) C2
-C CH CH CHZ - CH - CHCECH2-\¢cH VCHZ {II)
~~~~~ dans laquelle p est tel que defini Bi-dessus et (b) un derive de
ben? | dehyde de formule generd®® ro 70 ~ ~ ~ ~ ~ ~~~C 15

n dans laquelle X et n sont teI s que deflnis ci-dessus ou un derlve de

benzal dehy d (X1 m
25 daps | STLPReSe ST bR FeBrt o v e et fe ST B hnge
dudi t” conpose de formule genérale (I11) et dudit conpose de formule
generale (l1V), a une ré6acti 0 :Tgndensatlon dans_un r6acteur en

i nt rodui sant une sol uti on OULS gbe si on honogene E&RL&nant 30 (a)

| edit al cool polyhydrique deg)ornuio gén6rale (I1), (b) ledit conpose de

formuge ggnerale (I11) ou (4l ou ledit nelange, (c) un alcool aliphatique
sature en Cl-C4 et, si necessdire, (d) un catal yseur acide, dans |le
reacteur, avec un soI vant organi que hydrophobe, en continu ou par

interm ttedanel,aqtteumx etaTsoBtels que définissdi-cersus| ot unl idérv8 ge bahzaddnydarie adrinala géhéraleadi t e
sol ution ou suspension honogene de fagon que Wedit al cool polyhydrique de

formse generale (11) et | conpos6 de fornule g6nerale (111) ou (1V) ou
| et n6l ange soi ent i ntroquit»-CHds | e systene reggyj onnel en une quantite
total e par heure d' environ & environ 2 parties en poids par partie en
poi ds de |'ac6tal de fornmulolgenerale (1) qui se trouve dans |e systbne
reactionnel. -~40 2. ProcedeXShhon | a revendication 1, dans | equel | a

vitefde d'introduction de | adi te sol ution ou suspenS| on honobgbne est

aj ust 6e ded La I "quel gel Y drl_(%ue de for s 3
ot dgf’[m”a; °;arm b ﬁ& s o s’ ol
d envai,ron { ' ¥ ,q fb fhuf par |e en poids de |'ac6t al

de 45 f orgyye dﬁc geﬁg,léle @90“ ngﬁlﬁ\‘@,gn e systeme reactionnel. 3.
Proc6d6 sel Q&)uh alogoeyigmh@%m@@n L B4 e si ,‘g&gﬁwg equel I edit solvant organi que
hydr ophobe e lun catbiysactiiciie,dans e r eact eur en continu ou par intermttence,
A une Vit eRRe et @hdter,Civee it sdiREbrhanitjde TAArbpABIRS off @brtife Su Marl infofmittbhbe] Wdut dnl
Syst ase r efustahida vittlssepidlimettation HE latitl solufidhlod sBspghision\hdinbydhe GOSN que ledRtakedl 5 et
90 % en S50(polyhydrip@i ddSormdie généeleqh)amnedit cbmposéi do daimid@ générmia\(ily ab(IVHOL Ikdieméiangeé ds.
4. Pr oc6desorul igrediits dares Ig sysitme mépoipntbd en ure\qeantiédetsle parhedre SeBijrord@ns ehvbgqu| | e
rapport er:wéarhget en phidsi par parigeosn poids de l'acétal de formule générale (l) qui se trouve dans le systéme
actionnel.
a0

2. Procédé selon la revendication 1, dans lequel la vitesse d'introduction de ladite solution ou suspension
homogéne est ajustée de fagon que I'alcool polyhydrique de formule générale (i) et ledit composé de
formule générale (Il) ou (IV) ou ledit mélange soient introduits dans le systdéme réactionnel en une
quantité totale par heure d'environ 0,3 & environ 1 partie en poids par partie en poids de I'acétal de

45 formule générale (I} qui se trouve dans le systdme réactionnel.

3. Procédé selon la revendication 1 ou 2, dans lequel ledit solvant organique hydrophobe est iniroduit
dans le réacteur en continu ou par intermittence, & une vitesse telle que la teneur ou matidres solides 3
l'intérieur du systéme réactionnel puisse &ire maintenue & une valeur comprise entre 5 et 90 % en

50 poids, de préférence d'environ 20 & environ 60 % en poids.

4. Procédé selon I'une quelconque des revendications 1 & 3, dans lequel le rapport en mole dudit alcool
polyhydrique de formule générale (ll) audit composé de formule générale (i) ou (IV) ou audit mélange
dans ladite solution ou suspension homogéne est d'environ 1:1 & environ 1:4, de préférence environ

55 1:1,5 2 environ 1:3 et mieux environ 1:1,8 & environ 1:2,2.

5. Procédé selon I'une queiconque des revendications 1 A 4, dans lequel I"alcool (c) est ufilisé en une
quantité d'environ 0,1 & environ 5 parties en poids par partie en poids de la quantité d'alcool
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pol yhydri que de fornmule g~nerale (11) audit conpose de for rru”mm
(1) ou (1V) ou audit nbl ange dagp o Adigh# pj0! uti on ou suspe "m WH”",
est d ' environ 1:1 a environ 1: e preference environ 55 *1:9, 3 an
environ 1:3 et meux environ 1 1,8 Aenviron 1:2,2. 5. Proc6de selon 'une
quel conque @aghytique delfoprmild géndrald (ll§\et419 cOBpPEBS Hemumile générbie (M) lou (1¢))ouesdit midlingé.s 6

en une quantite d environ 0,1 a environ 5 parties en poids par partie en

poi ds de §.a Pepgédétselod 'ub ghatevndue Hes reventiptigns3118 5, 3iamHdquel le catalyseur acide est utilisé en

* c 11 pohesuackitd denvirencd,050y emviron 19 errdascen goids. 4y préférepks anvitep 884 andron 8 parfidse

g~ I5e (I i P°'€ﬁJP‘\"T 180 Rretlieg) oiPaids He| I Aupatits d'alcqnt B@d'ud’@a‘e#%ﬁ"ﬂ“'ﬁméé’ﬂﬂéﬂ) gldteque
des evend| EerrRogh e fermylegéndygie gl P Yl dy peiit rpslangd-y s eur aC| de est utilise en

une quantlte‘\5 d' enV| ron 0 05 & environ 10 artl es en r6 drence
envi ron 072 3%4? F‘Esl 'é’ge “°'°°“q“8 é % ‘?’E&;P ‘g 'aé %‘ﬁ’s de
la quantiti Jo 8t 8|° 6‘! f°e 7j‘é‘ 0r %) % o) 28 O RERSB®e de
formul & generale ( ou ( V) ou dudlt nel ange. 7. Procede tel quo d~fini

dans t'ung %%écfé%@ﬂ#ﬁm%&ei&oﬁdﬁ@ pel :%@e%%&s% £y, ﬁans%ﬁé 1d rEHGH eshﬁ- gaGhiant de
condensat I oy &ﬁ Séreihe’ EonfeHlan® Fldit 'abutdl ob $imbi§ '3 soa bofdniq fophbbe &

200 C, de pigdsgietiné Sndu en matdFbé!shids Jmpase%nm&ryo goidsS- Procedd ‘sel on
Pune quel conque des revendications 1 a 7, dans quuel | e rdacteur est

chargd A 4.' ®HREHEEsekn W revBHbiaREES,CRRY 8RN mMeRrlbd confidht @ plGLerhitnOH £3 Beaéy ol €
(1) et un sebigadn Ctgy36lir Geido tYoNIroRE @3 pariesva $oibsiao raRBo! (d? POUH OEHhtIFR bR BIidS
sol i des comnmpuditsaeétal b fotmide GénéAS (Iyqut Be udivelidans lelit Mélarige.ooWd| sel on | a

revendi cation 8, dans |equel |e nelange contient de plus environ 0,2 & 3
parti e® et Pocélé sdlon Fune aveldopgeides peondivations th @i daps leGuekia aciparde icorslemsatiqp@std s
de\L¥ al cool mfse)enseuvre anOtiminentti'pavgieaandensatinn réaultinte ducwstdrhe Wectibmeinobsfogerdimal e
(1) qui se mMélgnapcazénirare avesiialcoehia) alie eolvapiprganigue pdroRhEBIGOUSIS|on Fiéquilibra gazliquide.
quel conque des revendications 1 A 9, dans |lequel |a reaction de
condensati on est mse en oeuvre en 6limnant |'eau de condensation

r~sul t#nte du systbne reacti onnel sous forme d' un nBl ange az~otrope avec
| "al cool (c) et |le solvant organi que hydrophobe ou sol on Pdquilibre
gazliquide. 25 30 35 40 45 50 55 13

ﬁ
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