5 : Preparati on of hydroxyl -containing conpounds fromformc esters

10 The invention relates to a process for preparing

hydr oxyl - cont ai ni ng conmpounds (1), in particular alcohols, and formc
esters of a hydroxyl cont ai ni ng conPound (2) by transesterification of
a formc ester (also "formate" herelnafter) of a hydroxyl containing
conpound (1) with a 15 hydroxyl-containing conpound (2), in particular

al cohol, in the presence of a tertiary am ne. It is known to
prepare esters R err] COOR err] and/or hydroxyl-contai ni ng conmpound, in

particul ar alcohol R err]OH by transesterification of esters 20

R err] COOR err] wi th hydroxyl-containing conpound, in particular al cohol
Rl err] OH, according to the foll owi ng schene:

Rlerr]COOR[err] + Rlerr]OH [err] Rerr]COOR err] + R err]COH

(Equation 1).

5

Preparation of hydroxyl-containing compounds from formic esters

10
The invention relates to a process for preparing hydroxyl-containing
compounds (1), in particular alcohols, and formic esters of a hydroxyl
containing compound (2) by transesterification of a formic ester (also
"formate" hereinafter) of a hydroxyl containing compound (1) with a

15 hydroxyl-containing compound (2), in particular alcohol, in the presence

of a tertiary amine.

It is known to prepare esters RICOOR? and/or hydroxyl-containing
compound, in particular alcohol RZOH, by transesterification of esters
20 RICOOR? with hydroxyl-containing compound, in particular alcohol R3OH,

according to the following scheme:
RICOOR? + R30OH = RICOOR3? + RZ0H (Equation 1).

25 Transesterification reactions of this type are described, for example, in
The Chemistry of Carboxylic Acids and Esters, Ed. S. Patai, 1969, page
103 et seq.; Methoden der organischen Chemie (Houben-Weyl), Volume
ES5, Georg-Thieme Verlag, Stuttgart 1985, page 702 et seq.
In the case where R! is H, the esters are of formic acid.

30
HCOOR? + R30H « HCOOR? + R20H (Equation 2).



25 Transesterification reactions of this type are described, for exanple,

I n The Chem stry of Carboxylic Acids and Esters, Ed. S. Patai, 1969,
page . 103 et seq.; Methoden der organi schen Chem e (Houben-Wyl), Vol une
E5, Georg-Thiene Verlag, Stuttgart 1985, page 702 et seq. In the case
where Rerr] is H the esters are of forfic acid. 30 HCOOR err] +
RFerr]OH [err] HCOOR[err] + R err]OH (Equation 2).

- 2- Sonme sel ected reactions in which formc esters are produced or
result in i ndustrial processes and are subsequently transesterified in

accordance w uation 2. are.listed bel ow. 5 1. Fornmic esters
are enpl oyed gémﬁr %“-J“éf% B fvg‘f'clha UBifoesters pare produced ors pastltein; ¢
chem stry. Toj i t gat Pl . b uently
necoseary 1o aaalal proesiORi, £ Wsaueilylrabiepbificd in accorcaRdOPRAET Y
esters occur iBquatriu2t arealistgat belewses in which formic acid is 10 used
as acidic catalyst, and in which al cohols are produced or are
present. Particularly in the case of high-boiling conpounds or
pol yners, thege ayiffic e@ER t@fa?ﬂ%éé W$ Prétedtfle” agefo{ fa {wﬂe- required
al cohol s by a physical purificationh process suc recrys A zati on,
extraction or di synthetid ichemistrpc Josebthinethe ypipystected apohelelttises are very 15
simlar to those of the free alcohols. This is why the chem cal
met hod of transeSPRIeARSEly; NESRsSALY ¢ dgmoveo fheeRipigsti¥e gronp guantitativalyi. on.
The transesterification nust take place quantitatively, and catal yst
resi dues nust not remain in the product.

2. Formic esters occur in industrial processes in which formic acid is

10 used as acidic catalyst, and in which alcohols are produced or are
present. Particularly in the case of high-boiling compounds or
polymers, these esters are often difficult to remove from the required
alcohols by a physical purification process such as recrystallization,
extraction or distillation, because their physical properties are very

15 similar to those of the free alcohols. This is why the chemical
method of transesterification is used, for example, for purification.
The transesterification must take place quantitatively, and catalyst
residues must not remain in the product.

a) For example, polyoxybutylene glycol formate (polyTHF

20 formate) is formed in the cationic polymerization of
tetrahydrofuran (THF) in the presence of formic acid
(EP-A-503 386). In order to obtain pure polyoxybutylene
glycol (polyTHF), the formate group must be removed
quantitatively.

25 b) Another use in polymer chemistry is the polymerization of
vinyl formate to poly(vinyl formate). In order to obtain the
industrial product poly(viny! alcohol), the formate groups,
which are present in equimolar amounts, must be removed
quantitatively.

30 ) In the Prins reaction of olefins with formaldehyde, which is



a) - For exanpl e, pol yoxybutyl ene glycol formate (polyTHF 20
formate) is fornmed in the cationic polynerization of
tetrahydrofuran (THF) in the presence of formc acid

(EP-A-503 386). In order to obtain pure pol yoxybutyl ene

gl ycol (polyTHF), the formate group nust 3be renoved

quantitatively. 25 b) Anot her use in polynmer chemstry is the
pol ymeri zati on of vinyl formate to poly(vinyl formate).
In order to obtain the i ndustrial product poly(vinyl

al cohol ), the formate groups . . which are present in

equi nol Zil’ anount s, rrus'? csé%'lzgqn}{ye@nmc .ac1d, lzllrge amounts &ﬁé‘?‘ﬁ ?‘ir&{a@e‘l’fy: 30

i | the FTINS 1 ARS Wl whLEla Tolhed e CRIRUAANMIR. ML O the
formates of S.P. Bhatnager, Synthesié <19W) 3615672; fI8.nMBgjorcke pr oduced
(D. R Adans, . S.P._Bha gar thesis (1977) 661-672;
J.S. Bajorek, R. Battaglia, éD %ﬁftt §3$| g?thﬁ?g/‘%r gt t¢h°3‘!'K§°‘But her | and,

J. Chem Soc. 5 Perkin I (1978) HQJB-&Z&SZQM)M&&A'&Y 3@%@ tﬁe' BcHdier to
obt ai n the al cohol s, the ester must be cleaved during

t he wor kup. 3. | tthe estet inuss behdledvedirdaringrthe emorkup. i n t he presence of
f or mal dehyde there is frequently formation, by Canni zzaro reaction
of two 10 equi val ents of formal dehyde, of one equival ent of mét hagolb
and one ' n r MG ohd; ) | &F Foim3 oduce y
crossed 3 gﬁ#@@rg@ga&ei on g?ﬁgfgxe%ggeg%ﬁgh& gr na*dgg%dyy(’je Form c

acid pr olereeis fraquently foemationadiyl Cadmzzary reastion dfhesvor eact i on
condi ti Onsio equivalents of formaldehyde, of one equivalent of methanol and one
equivalent of formic acid. Formic acid is also produced by crossed
Cannizzaro reaction of aldehydes with formaldehyde. Formic acid
produced in this way readily forms, under the reaction conditions,
unwanted formic esters as byproduct. In this case too it is necessary
15 to remove the formates either by physical separation methods or by

chemical reaction.

The reactions according to Equation 1 and Equation 2 are equilibrium
reactions. Starting from the ester RICOOR?, the equilibrium can be

20 shifted in favor of the required product, the ester RICOOR? or the
alcohol R%0OH, by either using one initial component in excess or, more
preferably, removing one reaction component, the alcohol R2OH or ester
R!COOR3 produced, for example by distillation or by crystallization, from
the equilibrium.

It is known that addition of a catalyst is necessary to carry out the
transesterification according to Equation 1 or Equation 2, Typical
transesterification catalysts used in industry include sulfuric acid,
p-toluenesulfonic acid, sodium hydroxide solution, sodium alcoholates,

3 aluminum alcoholates, potassium cyanide as well as acidic or basic ion



unwanted formc esters as byproduct. In this case too it is necessary 15

to renove the fornmates either by physical separation nethods or by

chem cal reaction. The reactions according to Equation 1 and
Equation 2 are equilibrium reactions. Starting fromthe ester

Rlerr] COOR[err], the equilibriumcan be-26 shifted in favor of the

requi red product, the ester Rlerr]COOR[err] or the al cohol R err]OH, by
either using one initial conponent in excess or, nore pref erabl vy,
removi ng one reaction conponent, the alcohol R err]OH or ester

Rlerr] COOR[ err roduc for exanple by distillation or by

crystallizati 5}56&?2?% ‘ifjdwet\/ﬁre @ﬁ??&"ﬁﬁt{nﬁa"ez@ numbery of} disadigpiagesnat additi on
of a catal yst (éeg: e t nsester pfl.catd .gn
according to équa%negagi?m%g?}gt@?{?ﬁxg& ‘?yﬁc%nld Egté&t f@rﬁs%s?%%’ﬁdégt i on
catal ysts use@agh 10Bdusteqy Mediodete derilokgunischerc Cliemie (HubealWeylpsul f oni ¢

acid, sodium r oXi ol ut.l.on, di um_al cohol ates, 30 al um num
al cohol at es, B%’?'gggiﬁ @%ﬁTﬁ%"“&% g, Stttgart }985opagndP2 qtowg.).
-4 - s exchangers. However, these catal ysts have a nunber of

di sadvant ages (see: The Chem stry of Carboxylic Acids and Esters, Ed.

S. Patai, 1969, The stpangebdse$ and ®&ly. usellbdshewsist iy sadafy aamerbughen e
(Houben- Wyl ), Vol urr%]ES, .Geor g- Thi enre, Ver | a&, Stuttgart 1985, page
702 et seq.). & unwanieqd sige, xeactions,sohaas limination, Gallgdationaer cat al yst nay
| ead to numerous polymerizatiof! "Want ed side reactions such as elimnation,
C-al kyl ati on or pol yneri zati on.

10 2. If the required product is the alcohol R2OH, when strongly basic
inorganic compounds like sodium methanolate are used as catalyst
there are losses of yield, since part of the alcohol remains bound as

alcoholate.

15 3. Neutralization is necessary for removal of the catalyst and liberation
of alcohols from their alcoholates. This produces inorganic salts
which have to be removed from the required product. This leads to
decomposition of the catalyst. The inorganic salt must be disposed
of.

20

4. Isolation of the required product is particularly difficult when the
required alcohol or ester is high-boiling, crystalline or a polymer.
The resulting inorganic salt cannot always be removed without
difficulty in this case. Distillation in the presence of an inorganic salt

25 results in decomposition of the required alcohol or ester.

5. If acidic or basic ion exchangers are employed as catalyst, the
reaction cannot be carried out at elevated temperatures because ion
exchangers are, as a rule, decomposed at temperatures above

30 60-100°C. On the other hand, in this case too, one reaction



10 2. If the required product is the alcohol R err]OH when strongly

basi c I norgani ¢ conpounds |i ke sodi um net hanol ate are used as

cat al yst there are | osses of yield, since part of the al coho
remai ns bound as al cohol at e. 15 3. Neutralization is necessary
for renoval of the catal yst and | i beratidn of alcohols fromtheir
at cohol ates. This produces inorganic salts whi ch have to be
renoved fromthe required product. This |leads to deconposi tion of
the catal yst. The inorganic salt nust be di sposed of . 20 4,

| sol ati f th equi red ' icularly.di,fficult. whep, the
rzgu?r lagnalocoho?a égnﬂ’gg{r@’r egéﬂﬂ#g&‘?@i%{ rr%yy 1 :bﬂ'érll lrgo 406 5Pldrer
The resul ting i n%ﬁﬁpdr't,cre%ﬁlkih% GANBSes WA hﬁer&%\r%e‘gft fput

s

difficulty in this case. Distillation i'n the presence an inorganic salt
25 resul t s exphamngers nis oimiteh nAndtherhdisadgniage of dHetevogeneous eathlgsts

5. If acidic or hasjc Lon exchan s.are enpl oyed as catal yst, the
reaction cannot B%Sda%r F%d’r%dlps‘ﬁgggl &?ﬁéﬁ%&#@%&g $8Ede¥e i on
exchangerssare, aghdility] espeial gegs.at tenperatures above 30
60-100[err]C. On the ct)jtdherpehanjg,rﬂéi n this case too, one reaction

-5 - conponent, eg. the alcohol R err]CH nay renmain bound to

E)P ei 2?]' id 6. If thes Lﬂlpagé)ersgefiﬁcr:aeifolrjxl {sl cr:]aglﬂleci~I olu'? er? etﬁe %];esglllc%l gf wz?eer, %Sef ul Tife

competing reaction is observed in the form of hydrolysis of the ester
to form alcohol and inorganic salt of the acid, eg. sodium formate in

10 the case of formic acid. Removal of alcohols by distillation in the
presence of formic esters is known to lead to losses of yield due to
decomposition. In addition, when inorganic alcoholates are used as
catalyst, water leads to formation of the free base and thus
inactivation of the actual catalyst. For example, sodium hydroxide

15 solution is formed from sodium alcoholate and water and is a far

less effective catalyst.

EP-A-0 289 921 describes for example the transesterification of
trimethylolalkane formate with methanol. It is possible to use as catalysts

20 alkali metal or alkaline earth metal alcoholates. To obtain the required
alcohol TMP it is necessary to remove the catalyst before further workup,
either by ion exchanger or by neutralization with an acid. This results in
decomposition of the catalyst, and the workup process becomes more
costly. An inorganic salt, eg. sodium acetate or chloride, results as

25 byproduct and must be disposed of.

The use of tertiary as transesterification catalysts is known for specific

reactions.

30 DE-A 24 60 039 describes the transesterification of acetoxymethylpyridines



exchangers is |imted. Another disadvantage of heterogeneous catal ysts

Is that they are unsuitable for reaction with conpounds of low 5
solubility, especially polyners. 6. If the transesterification is
carried out in the presence of water, a conpeting reaction is
observed in the formof hydrolysis of thé-ester to form al coho
and inorganic salt of the acid, eg. sodiumformate in 10 t he case of
form c acid. Renoval of alcohols by distillation in the presence
of formc esters is known to lead to |losses of yield due to

catal yat.  war apt] aRafEnbt O ny R e gl Aioes fod mdud s i
| nactivation greseii® of thfkeraaty bbby lamATPTR aRBAVIFHRY s CthdEa, 15

solution is forned from so_dj um al cohol afe and water and is a
| ess ef fecti véydegxymgthylpyridine, is ERbitized D§oele@fonehttractingegrops. Fheanpl e t he

t terificati of . . trinet hyl ol ‘mate_ wWih th . It i
poss ble (o uddnseplesion discloted ln DI A HE B 0l TS pooiictot Cuabe oo al
al cohol at es. Tigyt Odfiytial sdi@ifed %&l’i‘»‘a’i&‘ﬁdaceﬁﬁ esfer CRTRP lpé%'raﬁ%ihﬁl %fc?iﬁxéﬂf y to

renove the catal yst” before further workup, y 10n exchanger or
by neutral i zatiyoandvpytidiae sabstifuenfshtan be seddted iwith methageiconposition of the
catal yst, and the workup process becones nore costly. An inorganic
salt, eg. sodium acetate or chloride, results as 25 byproduct and nust be
di sposed of. T ; if @%%, b decad | .gatal ysts is
knO\FI)m for spe(’:I;h?ilgw Péicﬂ;‘_\g Ct@?é{(})gaﬁ:ﬁ @%%Qﬁ%%gdégg@rrﬁ%@ t he
transesterifi owethanol wsing dextiaxy rantifey bases iadi catalyst has been confirmed

10 experimentally. In the attempt to transesterify a mixture of the mono-, di-
and triacetates of 1,1,1-trimethylolpropane (TMP) to TMP and methyl
acetate under the conditions described in DE-A 24 60 039 there was no

detectable conversion to methyl acetate. The reaction likewise does not
succeed on addition of a stronger base with an amidine structure such as

15 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU). Only after addition of
methanolic tetramethylammonium hydroxide, ie. of OH ions, is formation
of methyl acetate observed, although with a very unsatisfactory

conversion.

20 Another disadvantage of the process described in DE-A 24 60 039 is that
the transesterification provides virtually no reaction with ethanol and

completely fails with isopropanol.

EP-A-0 168 167 discloses the transesterification of ethyl acetate and
25 porpylene carbonate with methanol using a heterogeneous amine-containing
catalyst. The catalyst system consists of an organic compound which
contains a VA group element, and of an insoluble solid as support. The
organic compound containing the VA group element can be an amine or
phosphine. The organic compound is, for example, an amidine, guanidine,
30 mono-, di- or trialkylamine.



-6- . wi th nmet hanol to hydroxynet hyl pyridines and nethyl acetate in
t he presence of the tertiary amne triethylam ne. The al cohol which is
f ormed, hydr oxynet hyl pyridine, is stabilized by electron-attracting
groups. The transesterification disclosed in DE-A 24 60 039 is
restricted by the fact 5 that only a 3el ected acfivated acetic ester
with primary al cohol functional - Ity and pyridine substituents can be
reacted with nethanol . The low reactivity of non-activated acetates
on transesterification with met hanol using tertiary am ne bases as
catal yst has en .confjrmed, 10 experimental ly. _In th tenpt to
transesteri fyqﬁe rﬂlilgu? n{}ﬁlyll Wée%nﬁ'-g‘,n Hie. transestgrg“,lfan?rp iogc‘%{‘ﬂt @“’éﬁf

1,1, 1-trinmet hygl e ) . : a under the
condi ti ons de)séjé{rﬁl %@ﬂ?ﬁ &ﬁfﬁé@gﬁg@g@{bﬁeﬁh\%ﬂg lrsloonly %%de%l?ct abl e
conver si on t ostaeniepts areemade .abditethe esseful dife | ofkehei Ieterdgemsousosupport. succeed
on addition of a stronger base with an am di ne structure such as 15

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU). Only after addition of

met hanolic te | L O e qicl 0 [ &K ' s o ormation
of net hyl gce?{éﬁg%géérve fgé%ﬁ%ﬁﬁ&\?\ngt ﬁlsgl‘éi,/egr{/n gﬁs‘gtoir g?%gta {(;:")railrl"s‘mE
conversion. c@fplichal preparitiondfatht agelyst and etherrestsstiondef applieationn DE- A 24
60 039 is that the transesterjfication provides virtyally no reaction
with ethanol &eeuse the: seastien ds waried| quthetgrogenspush afpoppecific subsiegtes\ o 168
167 di scl oses ik a | flaCAL ot hyl acetate and 25 porpyl ene
carbonate wt r@% gng@ﬁ%éﬁ%g&g %g%t@?ogé%lgf&)s am ne- cont ai ni ng

catal yst. The catal yst system consists of an organic compound which
contains a VA_group element., and of jan insoluble solid as support, The

organi ¢ cotpolinih aw abigchiof the HRICSOR! dVEBKPTE [ RERHIAE ArDT9EESE fOR ATFRITIHE
phosphi 3?; l?gtﬁ%@@ %oﬁﬁ,rg%'@&nb&nd§,o{n PERRLE aldfoR Mafl) T6rmBU&Rrell e, 30

nono-, }I am
by transesterification of formic esters without the disadvantages and

restrictions described above.

15 We have found that this object is achieved by a process for preparing
hydroxyl-containing compounds and formic esters by tranesterification,
wherein formic esters of an organic hydroxyl-containing compound (1) and
an organic hydroxyl-containing compound (2) are transesterified in the
presence of a tertiary amine as transesterification catalysts to form the

20 organic hydroxyl-containing compound (1) and formic esters of the
hydroxyl-containing compound (2), where compounds (1) and (2) differ
from one another. For example hydroxyl-containing compounds R?0H and
formic esters HCOOR? are prepared by transesterifying formic esters of
the formula HCOOR? and a compound of the formula R3OH in the

25 presence of a tertiary amine as transesterification catalyst to form formic
ester of the formula HCOOR? and a compound of the formula R20H,
where R? and R3 are organic radicals which differ from one another. The
radicals R? and R3 are organic substituents which are inert under the
reaction conditions; they are not critical for the ability of the process to

30 be carried out.



-7 - - The yield of nethyl acetate fromthe transesterification of
ethyl acetate wi th nmethanol after a reaction tine of 24 hours is only
27% No statenents are made about the useful life of the heterogeneous
support. 5 Further disadvantages of the process disclosed in EP-A-0 168
167 are the conpl i cated preparation‘%f the catalyst and the restriction
of application, because the reaction is carried out heterogeneously, to
specific substrates whi ch are soluble in the reaction medi um 10 It
is an object of the present invention to provide a process for preparing

a hydr oxyl ounds rticul ar al cohols, and form c esters
by transesterrﬁr?atje &%H'CD(?HP qﬂtsma{':e QESFE‘E}%& \Rf’ftéﬁ’out the di sadvant ages and

restrictions described above. 15 W have found that this object is

achi eved by a process for preparing hydr oxyl - cont ai ni ng conpounds and
form c esters Ty advantagdseof thec ptocess, accordingéy dlien irfventidrc ares many. of an
organi ¢ hydroxyl - cont ai ni ng conpound (1) and an organic

hydr oxyl - cont ai ni ng conpound (2) are transesterified in the presence of
a tertiary ;amjne fg l'éa@ﬁﬁffﬁl&i‘;' lalcﬁa&/itﬁ”lnglﬁtsélkbtﬁzti@ arfel ﬁ&ﬁ%&f@xrﬁo organic
hydr oxyl - cont ai ni ng conpound ( d formc estefs of t

hydr oxyl - cont ai mm@e&:tmﬁcfumﬁc(@)e;s Wnere conpounds (1) and (2) differ
from one anot her. For exanpl e hydroxyl -contai ning conpounds R err]CH and
formc esters HCOOR[ err] are prepared by transesterifying formc esters of

the formul a HGOORRRY tdacABf! cBndiBOMROMR teMpetdtred Qrdhifd. RV hifld baded he
‘ are used, and thus side reactions are avoided.
10
3. There is no loss of catalyst, in contrast to the inorganic and
heterogeneous catalysts described above from the prior art. Recovery

and recirculation are straightforward.

ts 4. The reaction mixtures are worked up in a straightforward manner by

distillation or crystallization. No neutralization step is necessary.

5. The reaction takes place quantitatively, even in the presence of

water.
20
The hydroxyl-containing compound (2) used for the transesterification is
o preferably added relative to the hydroxyl groups in an amount which is at
least stoichiometric relative to the formic ester groups to the formic ester
of the hydroxyl-containing compound (1).
25

Transesterification of the formic ester from an organic hydroxyl-containing
compound (1), e.g. R20H, in particular alcohol, and formic acid relative
to the hydroxylgroups with at least equimolar amounts of another organic
hydroxyl-containing compound (2) (with respect to the ester group), in

30 particular alcohol R30H, preferably in a molar ratio of hydroxyl group to



25 presence of a tertiary amne as transesterification catalyst to form

formc ester of the formula HCOOR[ err] and a conpound of the formul a
Rl err] OH, where R err] and R err] are organic radicals which differ
from one anot her. The radi cal s R[err& and R[err] are organic
substituents which are inert under the - reaction conditions; they are
not critical for the ability of the process to 30 be carried out.

-8 - Preferred enbodi nents are descri bed bel ow The

advant ages of the process according to the invention are many. 5 1.

The reaction takes ac th high selectivi and high yield in
respect of fofHfk géc&p §1V\f Inp 1013 Péaéilgcﬂﬁeﬁ?ﬁ??dpflao%"%damme
tenperatures ggs rﬂlic@ r ¥ﬁﬂ3¥ aﬂalﬂlﬂp%ﬁﬁﬁmmve yield afid % Fétggistrfc@éﬁ fdus side

reactions are avoi ded ere | 0 l0Ss o i n contrast
to the i nor gaparticalar formic esters ﬂrkeatxageawonﬁcmamafmmt EPdQ&)C%QJMIafDDVG from
the prior art. Rec recirculation are straightforward.

15 4. The real} P?ﬁﬁ%’x{“&rm}% %6? ing tp,ong, eﬁlbg‘?%WfftB‘PMY@“ﬁﬁrtﬂer by
distillation ggnvefry fe®tdrings | trintdthylipiopale 4ith' ABHEAGPn theFRbaRE" Y-

of triethylamine quantitatively into TMP and methyl formate. Formic

esters of secondary, tertiary and aromatic alcohols, such as cyclohexyl
formate, tert-butyl formate, phenyl formate, likewise react after addition
of methanol and tertiary amine base to give the alcohol and methyl

10 formate.

The organic hydroxyl-containing compound (1) can have one or more

hydroxyl groups, preferably 1 to 6, especially 1 to 3 hydroxyl groups. It

can be a hydroxyl-containing polymer as well, e.g. a polyvinyl alcohol. It
15 can have the formula RZOH.

The R? radical in the formic ester of the formula HCOOR? to be
transesterified is generally a saturated or unsaturated, branched or
unbranched, linear, unsubstituted or substituted hydrocarbon radical which

20 has preferably 1 to 30 carbon atoms, in particular 2 to 20 carbon atoms,
particularly preferably 3 to 18 carbon atoms, and which contains, if
required, ether group(s), ester group(s), hydroxyl group(s) or ketone
group(s), or an aromatic hydrocarbon radical which has preferably 6 to
12 carbon atoms and which is substituted if required, or a cycloalkyl

25 radical which has preferably 3 to 12, in partichlar 6 to 12, carbon atoms
and which is substituted if required, or
a heterocyclic radical which has preferably 3 to 12 carbon atoms and 1
to 3 nitrogen atoms and which is substituted if required, where the sub-
stituents are selected from benzyl, phenyl, cyclohexyl, pyridyl,

30 methylpyridyl, hydroxyl, carboxyl, alkyl, the latter with preferably 1 to



5. The reaction takes place quantitatively, even in the presence of

wat er. 20 The hydroxyl - cont ai ni ng conpound (2) used for the

transesterification is preferably added relative to the hydroxyl groups

in an anount which is at | east stoichionetric relative to the formc

ester groups to the formc ester of - ¥re hydr oxyl - cont ai ni ng conpound

(1). 25 Transesterification of the formc ester froman organic

hydr oxyl - cont ai ni ng conmpound (1), e.g. Rerr]OH, in particular alcohol,

and formc acid relative to the hydroxyl groups with at | east equi nol ar

amounts of anqther, organi c hydr oxyl - cont ai ni ng conmpound (2) (wth
2ot g

respect to th ngfp), in 30 particular alcohol R err]OH preferably

in a nmolar ratio of hydroxyl group to

-9 - ester group of 1:10, in particular 1:5, in the presence of a
tertiary am nd®® is partielady pirefexablyapropyls tartebusyli la tyineethylolptopase yi el d and is
not restricted_t lar formc qsteroi | i ke the reaction known

from EP-A-0 289" _:L.Cy?lf’ﬁe_axrya’l : QY08 Aeppentyls glycal Iydpexypivalate, residis, 13 one
enbodi ment s0f phlyexyturAbid adtidue, a5ditrixﬁaﬂy1%{p&osﬁahe éﬁ&ﬁ@h?%ne{% Ipyridyl,
esence of r¥g¥trl1;}i am ne

trimethyl ol propane with nethanol 1n the p
quantitatively into TMP and nethyl formate. Formc esters of

Cort-butyl 1 ot edicpnB2t W bk Sfiriohind ol HOGOR 3ohe on " Tor
methanol - and - bigdesfified Tafl AP DE fuftdhifzeh ¥y BltePHicALd Methyl 10
10 The tertiary amines used as transesterification catalysts can be compounds
of the general structural formula R®RPR°N. The radicals R?, RP, R® are
identical or different. They are preferably, each independently of -the
others, a branched or unbranched alkyl radical preferably with 1 to 12,
preferably 1 to 6, most preferably 1 to 3, carbon atoms, cycloalkyl
15 radical preferably with 3 to 12, in particular 6 to 12, carbon atoms or
aromatic hydrocarbon radical preferably with 6 to 12 carbon atoms, each
of which can be substituted if required.
The tertiary amine can also be a heterocyclic tertiary nitrogen compound
selected from heterocycloalkane, heterocycloalkene or heteroaromatic
20 compound preferably with 3 to 12 carbon atoms and 1 to 3 nitrogen

atoms.

The heterocyclic nitrogen compound preferably used is

1,4-diazabicyclooctane, N,N’-dialkylpiperazine, N-alkylpiperidine,
25 N-alkylaziridine, N-alkylpyrrole, N-methylimidazole or

1,8-diazabicyclo[5.4.0lundec-7-ene.

The alkyl radical in the abovementioned compounds is preferably a
branched or unbranched, linear alkyl radical preferably with 1 to 6, most
30 preferably 1 to 4, carbon atoms.



The organi ¢ hydroxyl - contai ni ng conpound (1) can have one or nore
hydr oxyl groups, preferably 1 to 6, especially 1 to 3 hydroxyl groups. It

can be a hydroxyl -containing polyner as well, e.g. a polyvinyl alcohol. It
15 can have the fornula R err] OH The Rl err] radical in the formc
ester of the fornmula HCOOR[err] to be -1ll-transesterified is generally a
saturated or unsaturated, branched or unbranched, |inear,
unsubstituted or substituted hydrocarbon radical which 20 has preferably 1
to 30 carbon atons, in particular 2 to 20 carbon atons, particularly

preferably 3 ca gﬁm at.ons, and whj contains, |f requi red, ether
group(s), esttte[?‘ 9&&.1 Pﬁﬁyo%}?lneg%ﬂjﬁ( B? gé?at‘?{e{héﬂeg prefegably fram, or an

aromati c hydrqcgy l@@n'ph@cu h @'ﬁ)‘téﬁ carbon atons
and which is substituted ??Er%%gl?raerg, oér%gség%/ oa %Fﬁﬁgh Oﬁgrcal whi ch has
preferably 3 trcactlim cnmppmnts milhant 61fﬁmlt‘y2 Theaarhines ar&lﬁxms are pref@ydbihi ch is

substituted if red heterocyclic_ radi.cal mhlch has preferably
3 to 12 car boHeélt ﬁ"dhi“'mg atb81h§grﬂqmto§}&’feéf‘%ﬁ9§ﬂ%dwm¥ eh the substituted

if require C nzyl, phenyl,
cycl oﬂexyl g pyr| ésﬁg ﬁl&i@h 1 pyr| 'ﬂ{eﬁbg %ﬁhﬁc%f‘reg’o W’gﬁkyl t he
latter w tlh plce!itanmgf | poxgpmmd (2) empioyed in pamlcilll%r calddnon Eﬁ'tl?eﬁaanl ol is Rierr]
is particular prefera ro tert uty a trinethyl ol propane
resi due, cycl H%@x?ﬂ §‘5 ‘ﬂ%}l"Ff rﬁ‘%%@beﬂ“ﬁ" e Aings hh‘delaobS}bilS/:i’Pglt@ ¥&i due, a
5 E;’: g;»;ly 3§|t W FEHYH Wrmate dhd AT RS0 R Yarti i Aand amines

such as triethylamine and tributylamine.

10

The transesterification catalyst is preferably unsupported or homogeneous.
The transesterification catalyst is preferably added in liquid form.

The tertiary amine can be added in catalytic amounts of from 0.01 to

15 10 mol%, preferably from 0.1 to 5 mol%, based on formate group as
100 mol%.

An excess of tertiary amine going beyond the amount of formic acid
equivalents present has no disadvantages because all the reaction

20 components are recovered after the transesterification is complete. For
example, volatile amines such as trimethylamine or triethylamine can
easily be removed by distillation from the high-boiling alcohol and be
reused. In the event that the amine used is higher-boiling than the alcohol
(1) or R20H, the procedure can be reversed. The required alcohol (1) or

25 R2OH is first removed from the tertiary amine by distillation. The
remaining tertiary amine need not be worked up because the amine-
containing residue can be employed again directly for the reaction. In
certain cases, an excess of amine component is advantageous, especially

when the amine is suitable as solvent for the reaction.



The radical R err] of the formc ester of the fornula HCOOR err] to be
transesterified can also be functionalized by other radicals. 10 The
tertiary am nes used as transesterification catalysts can be conpounds

of the general structural formula Rerr]Rerr]Rerr]N. The radicals Rerr],

Rlerr], Rerr] are i dentical or dif¥erent. They are preferably, each
I ndependently of the ot hers, a branched or unbranched al kyl radi cal
preferably with 1 to 12, preferably 1 to 6, nost preferably 1 to 3,

carbon atons, cycloal kyl 15 radical preferably with 3 to 12, in particular
6 to 12, carb _ I . omati c hydrocarbon radi cal. preferably with
6 to 12 car bo%ﬂfi b%gfofgglgﬁmc hyad}%%\ﬁmt@ﬁ}/nga?prwug%@ Pif?eﬁ’p e required.
The tertiary a#hdstefifibatitinSreDglcehdlehevifg toC6tl?)thrb)§‘1y rBags, QEN of OMpound
sel ected from het erocycl,oal kane, heterocycCl oal kene or %et eroaromati c 20
conmpound pr ef dieaforynuld R®I0H.t 0 12 carbon atons and 1 to 3 ni trogen

at ons. The heterocyclic nitrogen conpound preferably used is

1, 4-di azabi cycl ooct ane, N, N -di al kyl pi perazi ne, N-al kyl pi peridine, 25

N-al kyl azi ki diime, plferddy bibbdifiests, e 'HBAieM RMiflaROafeoBbl R3O

1, 8-di azabi cycl of g 4. 0] undec- 7- ene. The al kyl 0r alecaFI P?\edt ﬁog
abovenent i onethec traprsstedficationpised satutated ar unsatimatedg feaiched onbr anched, |i near

2![ (i;?/rls radi cal uﬁtgr%}cxc rc:gblll ear lfygro%:arsygn 6r’adic S;[avhi’?:g ha%rgxfegraabtf}l' yl %o tZ% 4, carbon

carbon atoms, in particular 1 to 8 carbon atoms, particularly preferably 1
to 3 carbon atoms, an aromatic hydrocarbon radical which has preferably

10 6 to 12 carbon atoms or a cycloalkyl radical which has preferably 3 to
12, in particular 6 to 12, carbon atoms.

Examples of the alcohol R30OH used for the transesterification are
cyclohexanol, methanol, ethanol, propanol, butanol, isopropanol,
15 isobutanol, tert-butanol and benzyl alcohol.

The alcohols R20H and R3OH can be primary, secondary or tertiary. The

radicals R? and R3 may carry further OH groups and thus the ester

HCOOR? or HCOOR? may also have more than one formic ester group.
20

In the following the compound (1) is illustrated by RZOH and the

compound (2) is illustrated by RIOH. The illustration is valid as well for

(1) and (2).

25 The range of application of the transesterification depends on the physical
properties of the reaction components. It may be advantageous for the
alcohol R20OH and the ester HCOOR? to be higher-boiling than the alco-
hol R3OH used for the transesterification and the ester HCOOR? produced
therefrom, that is to say the boiling points are in the sequence HCOOR2

% = R?0H > R°OH = HCOOR3



The pKlerr] of the tertiary amne should be greater than 5, preferably from
7 to 12. The choice of the am ne can be adapted to suit the other

reaction conponents without difficulty. The am nes which are preferably
used are those having a boiling point above the boiling point of the 5
formic ester which is formed and the boiBi-ng point of the hydroxyl -

cont ai ni ng conpound (2) enployed, in particular alcohol. If nmethanol is
used for the transesterification, suitable am nes have a boiling point
above that of nethyl formate and that of nethanol, in particular

trial kyl am nes as_triethylamne and tributylamne. 10 The

t ransegt erifi CHEAHGIS ?g‘ﬁgl %‘fauestopgéfe&pé?ﬂeg anlﬁpﬁm%q?@mﬂ%rfﬂgeneous.

The transest ekidy | ' & i} lLOi.d form

The tertiary gﬁgﬂggé‘?iéﬁilb@%a%?ﬁ nﬂﬁ)ggt‘?{l% ?{(::g ?r?g%ﬁ}t%gdt%é? ﬂ#a'rnoﬁeo_ 01 to 15 10
nmol % pr ef er ahlygrokylecontiting cofpouhd/fornmse doo exdmplerthe apohap RAOH. R3 100

nol % An excess, of tertiary an ne goj ng. beyon nount of fornmc

aci d0 equic¥h|%ent PTIRAEe SECORY ¥ G@éﬂﬁﬂ&@g nggﬁg’ﬁdﬁ lesBhe reacti on

20 conpongnt %_o{ifiﬁa ﬁﬁﬁ%ﬁgﬁlﬁﬁﬁx% 612§r<;dﬁ sesfierification is conplete. For
t

exanple, volatile amnes such as tri hyl'am ne or triethyl am ne can
easily be renoved by distillation fromthe high-boiling al cohol and be

reused. In the event that the am ne used is higher-boiling than the al cohol
(1) or R[err]gaﬁlqlﬁélyp%@%u?]@a@%aﬁemoéﬂ/é?@&i. oifing PAByiS Bighetl &R0l (1) or

25 R err] OH igs, fder o‘fﬁ% . %Hgltl Fef b 3 g ne tidlation. The
remai ni ng ter'ltﬂ?aztirdf %%%e %@dﬁgt e@%¢€e£ﬁgﬁb%§§é§¥%e eglmshe@ltaf
cont ai ni ng r eshed femiaestee fenpidoymdngdise trankestexifitagioh ogant bee remaweddi on. I n

certain cases, an exces,ﬁ Qf am ne conponent i s _advantageous, especially
when the alti nérom the, equibraumsby distillation: Ji 1§ pessikle i s way to avoid a

large excess of alcohol. Likewise, the alcohol R30H should, where
possible, not form an azeotrope with the formic ester. However, even in
a case of this type, the transesterification is possible by removing the
low-boiling alcohol and formic esters together. Alcohols such as methanol,

15 ethanol, propanol, butanol, isopropanol, isobutanol, tert-butano! are
particularly suitable. Methanol is preferably employed because in this case
there is a large difference in boiling point between alcohol and formic
ester. To carry out the reaction quantitatively, R?0OH is employed in
amounts which are at least stoichiometric relative to the equivalents of

20 formic acid. It is advantageous in certain cases to increase the amount of
the alcohol R30OH because this then also acts as solvent for the ester
HCOOR? to be transesterified or the alcohol R2OH which is formed. If
the transesterification results in an alcohol RZOH which is crystalline and
of low solubility in the reaction medium, the latter can be isolated after

25 the reaction directly by crystallization from R30OH or the amine. In the
case of a polymeric alcohol, this can be precipitated, for example from
R30H.

In a preferred embodiment of the invention, a process for preparing

30 alcohols by transesterification of a formic ester in accordance with



- 12 - Exanpl es of organi c hydroxyl -contai ni ng conpounds (2) used

in the transesterification are al cohols having up to 6 hydroxyl
groups, e.g. of the formula R err] OH 5 In a preferred
enbodi ment, the radical R err] in the alcohol R err]OH used for t he

transesterification is a saturated or unh¥at ur at ed, branched or

uhbranched |inear hydrocarbon radi cal which has preferably 1to 20

carbon atons, in particular 1 to 8 carbon atons, particularly preferably 1
to 3 carbon atons, an aromatic hydrocarbon radical whi ch has preferably 10

6 to 12 carbo or, | gal kvl o3 ic 2efer bly 3 to

12, in parti Clr.ﬁqgat?(g?g “it%rg)cig? Bgiﬂh%/{t Bn(zﬂ  tnd es?%( le(& SF@C&I cohol

Rl err] OH used vbilingt ihan tth@Ak@hbE RPOHC a4eldOfor Ah€ tran esterfﬁé?ﬂx ?Q@ met hanol ,
et hanol , propanol, butagol, isopropanol, 15 isobutanol, ter ut anol and
benzyl al coholester HCOORT tproduced Hberefrineris [miadeaandilabler r| OH can be primary,
secondary or tertiary. The radicals Rerr] and R err] may carry
further OH groups and thus the ester HCOOR[ err] or HCOOR[err] may al so
have more tshahenearisestéificalih Ran PeOkhirried Qut eitherI Ebrﬁﬂﬁmfs loP'H c?&%i‘gl

compound (1) is illustrated by Rlerr]OH and t oun

i |l ustrated byhe|tempraryre Tsed ifbr thet reactiam dependsalondthasbomg pbimts of (1) and

(2).

I

the reaction components. The transesterification can be carried out under
reduced pressure, under atmospheric pressure or under elevated pressure.
In a preferred embodiment with methanol as transesterification reagent and

10 triethylamine as catalyst, the formic ester HCOOR? is reacted under
atmospheric pressure at from 35 to 65°C. In this case, the
I-ICOOR2/methanol/triethylamine molar ratio for the reaction components
employed is 1/1-10/0.0005-0.1, in particular about 1/5/0.05. The amount
of methanol can, however, be reduced to the amount corresponding to

15 that of the formate. The methyl formate which is formed is removed
continuously in a conventional distillation apparatus. A countercurrent

column is suitable for the continuous procedure.

The transesterification can also be carried out in the presence of other

20 inert solvents added to homogenize the reaction components. It is possible
to employ, for example, acyclic and cyclic ethers such as tetrahydrofuran,
dioxane and diethyl ether or aromatic compounds such as toluene, and

esters which are stable to the reaction medium, such as ethyl acetate.

25 Another advantage of the process according to the invention is that the
transesterification of formic esters HCOOR? can also be carried out

completely in the presence of water.

In contrast to this, transesterification of formic esters of
30 trimethylolpropane (TMP) with a 1:1 mixture of methanol and water



25 The range of application of the transesterification depends on the
physi cal properties of the reaction conponents. It may be advant ageous
for the al cohol Rerr]OH and the ester HCOOR[ err] to be higher-boiling
than the al co- hol R err]OH used for. the transesterification and the
ester HCOOR[ err] produced therefrdﬁf'that Is to say the boiling points
are in the sequence HCOOR[err] 30 [err] Rerr]OH > Rerr]CH [err]

- 18 -

HCOOR[ err] .

Al cohols Rlerr]OH suitable to be enployed in the transesterification to

i ' yol ati.l e than th
Rvaroxyl " cont SRETHAF CBUBKEMADRE altle” Bodio AGSAE sBMLE s Bty o
Rerr] Cdoesbfotatake | plavey quandienelqs Sogiuni &iriniaty ¥ foriedimnal ity. 11

Rlerr]OHis less 5 wvolatile than err]OH,_mxtures of products result.
Particul arly BYdrelysise agd dbednaximpm ednysesionhobservsdi ¢viengoperolonged hi gher t han

that of the c N ' r Lch | s formed, so that
the formc es&éértﬁ?gfr)% g‘&?ﬁhgg? %hga%?ésrgé% ﬁhwié%méé?ﬁ Elé renoved 10
from the egui hddition)MheYsodivm ifondté vhicH Gis fémiR@Sintdpfees Withfhe MEMtid® avoid a
| arge excess of alcohol. Likew se, the alcohol R err]COH should, where

possi bl e, not of JMP Ay distiletia?he with the fornm c ester. However, even in

a case of this type, the transesterification is possible by renoving the

| ow- boi | i ng al cohol and formc esters together. Al cohols such as nethanol,

15 ethanol, whe of ll\igﬁlﬁ’d&ﬁbns bf ¥Ry GaARekrifita3i0RUWRIR | hast Bdeh- fonhd@nol are
particularly suitable. thanol is preferably enployed because in this case

there is a | aisgtd & fillesteateseby rexBmplesng poi nt bet ween al cohol and formc
ester. To carry out the reaction quantitatively, R err]OH is enployed in
amounts wHfch are at |east stoichionetric relative to the equi val ents of

The transesterification, according to the invention, of the formic esters
takes place selectively in respect of the formate functionality in the
presence of other ester functionalities. Mono- and diformic esters of
neopentyl glycol hydroxypivalate (NHP), which are byproducts of the
1s  industrial production of NHP as described in, for example,
DE 19 58 463 or DE 22 33 357, can be reacted selectively. Selective
transesterification of these mono- and diformic esters of NHP is carried
out according to the invention with a mixture of methanol and triethyl-
amine to give NHP and methyl formate without cleavage of the central
20 ester group of the NHP., NHP is obtained without losses after removal of
excess methanol/triethylamine. By contrast, when typical "inorganic"
transesterification catalysts such as sodium methanolate are used there is

found to be formation of methyl hydroxypivalate and neopentyl glycol.

2s  Formic esters of polymeric compounds can also be transesterified very
well. For example, polytetrahydrofuran (polyTHF) which is esterified by
formic acid on the alcoholic end groups (a product of the polymerization
of THF with W catalysts and formic acid (EP-A-0 503 394)) can be
converted with methanol and triethylamine as catalyst quantitatively into
30 polyTHF by one embodiment. The purified polyTHF is isolated in a



20 formc acid. It is advantageous in certain cases to increase the anount
of the al cohol R err]OH because this then also acts as solvent for the
ester HCOOR[ err] to be transesterified or the al cohol R err]CH which
is formed. If the transesterification results in an al cohol R err] OH
which is crystalline and of IOM/SOTUBTIity in the reaction nedium the
| atter can be isolated after 25 the reaction directly by crystallization
fromRerr]OH or the amne. In the case of a polyneric alcohol, this
can be precipitated, for exanple from R err] OH In a preferred

enbodi nent of Qé(fz r s for par aI cohol s by
transesterifi c?g]g&gﬁ A rﬁ%hrnﬁf‘ﬁ gﬁg%qgnmgg‘gg& %ﬂﬁfcé‘%@g

- 14 - didgfiljatiéri,on 2, where the al cohol R err]OH and the est er HCOOR2
are higher- boiling than the al cohol R err]OH used for the

transesterification and the ester HCOOR[err] produced therefrom is
made avai |l abl T # erificati be. carri,ed out either
cont i nuousl y ;spr%nsg% Q@eﬁ tﬁen%o?:% i’ﬁ%&%ﬁﬂ?g‘ﬁg‘@ﬂdﬁ SPIUHeR i§ eact i on
depends on st heegigdelli By aPRitiir§ Hihine such %@%&ﬁ?ﬁﬁhﬁmﬂﬁofﬂiﬁf RRLSE TMPE

transesterification can be carried out under reduced pressure, under
at nospheri c pPEsSoRverted almgstr q@mmaavsm iptoeTMR. eOnce agaih rpastighr ef er r ed

enbodi nent wi terlflcatlon reagent a

triethyl ani nethgd‘%géig fbyk?&j‘m? t‘?@l L i3, present, Hopelpt ]asltglergng cted under
at mospheri ¢ pagffoitn %nﬁét@nlﬁébgeﬁre%[mwelv& thp feltPnCASS takel Place

HCOOR[ err]/ met hanol /tri et hyI amne nolar ratio for the reaction conponents
enpl oyed is 1MquantigativehyoatbacpH, <i d. (Jhis imeahsa that twatalysis/ by G @Ftiaryhamineount

of met hanol &k howe tﬁylammb% {segulfagggr Eocgtgﬁrsgngyuggdlﬁr?lr lrlydstg)?xng 'ng to

solution. In addition, the reaction catalyzed by a tertiary amine has
advantages owing to simplified workup because alcohols can be distilled

undecomposed even in the presence of organic formic acid salts.

15 The invention is explained in detail by means of the following examples.

Comparative Example 1

This comparative example shows the low reactivity of unactivated acetates

20 on transesterification with methanol.

132 g (0.75 mol) of a mixture of trimethylolpropane (TMP), TMP

monoacetate, TMP diacetate and TMP triacetate (GC %

areas 32/50.5/16/1.5) are dissolved in 240 g of methanol (7.5 mol).
25 38.5 g (0.38 mol) of tricthylamine are added and the mixture is heated

to reflux. A temperature of 65°C is observed at the top of the column,
and methyl acetate is undetectable. The percentage ratio of acetates in the
bottom remains unchanged.

30 All the methanol and triethylamine are distilled out, and 200 m! of



15 that of the formate. The nethyl formate which is fornmed is renoved
continuously in a conventional distillation apparatus. A countercurrent
colum is suitable for the continuous procedure. The
transesterification can also be carried Qut in the presence of other 20

i nert solvents added to honobgeni ze the Teacti on conponents. It is possible
to enpl oy, for exanple, acyclic and cyclic ethers such as tetrahydrofuran,
di oxane and di ethyl ether or aromatic conmpounds such as tol uene, and
esters which are stable to the reaction nedium such as ethyl acetate. 25

ansestor i 11 CRRmgRl gpd 22 k06" BREBISeRE 4 Bpioic,r i LDBSN 4o8 4Bl o0
conpl etely in ke REREEN GRIxAIre VoCEonversion of PheC AdHtAtEsS s bBselvddS after

transesterification of formc esters of 30 trinethylol propane éTI\/P) with a
1:1 m xture otheatinghtonodfiuxndThgatemperature at the top of the column is 65°

- 15 - based on volune with 10 nol % sodi um hydr oxi de sol uti on as
cat al yst does not take place quantitatively. Sodiumformate is forned

by hydr 0|le$&1 éfhe Misﬁﬁ QUQMEGS| @ﬁmﬁ@tﬁyrmrmmmy@foml onged
treatnent with rret ano i's on{&;e o based on TMP formates. In
addi ti on, the selutionraré @dded ¢o a:tacnsn fmixmee] The doilingepoing tlihtheh@n sol ati on

of TWP by di st} lthé’j1 tc:'oi)un'm falls, and a mixture of methanol and methyl acetate can be

distilled out. The conversion of the TMP acetates emerges from the
analysis by gas chromatography: TMP 43%, TMP monoacetate 51%,
10 TMP diacetate 6%, TMP triacetate 1%.

Example 1a)

15 Preparation of a mixture of the formic esters of 1,1,1-trimethylolpropane
(TMP).
134 g of TMP are refluxed with 46 g of formic acid for 5 hours. The
water which has formed is then distilled out. Finally, a mixture of TMP
and the mono-, di- and triformates of TMP is distilled out. GC analysis
20 reveals a ratio of 49/40/10/1.

Example 1b

81 g (0.5 mol) of the mixture obtained from a) are dissolved in 64 g of
25 methanol. 4 g of triethylamine are added and the mixture is stirred at an
internal temperature of 40°C. GC analysis of the reaction mixture after
15 minutes reveals a composition of 80/18/2/-. The mixture is then
heated, and methyl formate is distilled out until conversion is quantitative

after one hour.



The r-ange of applications of the transesterification which has been found
is to be illustrated by exanples. 10 The transesterification,
according to the invention, of the formc esters t akes pl ace
selectively in respect of the formate fupctionality in the presence of
ot her ester functionalities. Mno- and diform c esters of neopent yl

gl ycol hydroxypivalate (NHP), which are byproducts of the 15 industrial
production of NHP as described in, for exanple, DE 19 58 463 or DE 22
33 357, can be reacted selectively. Selective transesterification of

t hese nono- a opm c esters of NHP is carried out according to the
i nvention MAtﬁggghLX?ure of nmethanol and triethyl- amne to give NHP
and methyl formate without cleavage of the central 20 ester group of the
NHP. NHP is obtained without | osses after_renoval of excess

met hanol / t ri etllg| BrReesure @y ag dtFxample Whbnln plice of miem}agam,c't g of

found to be o FAEPRBTS uRdte TR, R R BRArRe kil TS 11 © 25

Form c est ers niifmtes)| 95%r TME@m)Cﬂ%ldmpamoﬁéfBﬁndw a'[ré Egiﬂé‘eéﬁﬂ’. eQudntiegiveer y

wel I. For exanple, polytetrahydrofuran (polyTHF) which is esterified by
form c acid omomvessien G%Héhlﬁte% distidlings opt methyd fexmase. t he pol yneri zation
of THF with Wcatal ysts and formc acid (EP-A-0 503 394)) can be
converted with nethanol and triethylam ne as catal yst quantitatively into
30 poI yTHF bExamplecabodi nent. The purified polyTHF is isolated in a

- 16 stral ghtforward manner by renovi ng net hanol and
trlethylamne by distillation.

1o The procedure is as in Example 1b). The starting materials for the
transesterification are 81 g of TMP formate mixture (Example 1a)), 80 g
of methanol and 28.5 g of N,N’-dimethylpiperazine. After 2 hours, TMP

formates are no longer detectable in the reaction mixture.
15

Example 4

The procedure is as in Example 1b). The starting materials are 81 g of
20 TMP formate mixture (Example 1a)), 80 g of methanol and 28.5 g of
N-ethylpiperidine. After 2 hours, TMP formates are no longer detectable

in the reaction mixture.

Example 5

25
The procedure is as in Examplie 1b). The starting materials are 246 g of
TMP formate mixture (Example la)), 370 g of ethanol and 76 g of
triethylamine. The temperature at the top of the column is 54 - 55°C
(boiling point of ethyl formate). Distillation is continuous and, after 1

30 hour, the temperature increases to 78°C. The distillate contains 88.7%



Sur pr-i si ngly, when the inorganic base sodi um hydroxide solutionis 5
repl aced by a tertiary am ne such as triethylamne the formates of TMP
are converted al nost quantitatively into TMP. Once again parti al
hydrolysis to formc acid, which is present in solution as triethyl-
ammoni um formate, is observed However,” ¥he reaction al so takes pl ace
quantitatively at a pH < 7. This neans that catalysis by a tertiary am ne
10 such as triethylamne is superior to catalysis by sodi um hydroxi de
solution. In addition, the reaction catalyzed by a tertiary am ne has

advant ages ow to si rrp I §ied worku use,.al cohol can be .distilled
undeconposed 5513(?1 foﬁnqtﬁe ?)?ge &ffagol 7"%0&31? teletfhgiamlge he; cauyefsion o tf15 The
invention is mpagoﬁgﬁeg s qg(tml | by means of the follow ng exanples.
Conpar ative Exanple hi s conparative exanple shows the | ow

reactivity of unacti vat ed acet ates 20 on transesterification with
nmet hanol . g (0.75 nol) of a m xture of trinethyl ol propane (TWP),
m)nogéﬁa-ﬁeé

TWP TMP di acetate and TMP triacetate (GC % areas =
32/50.5/16/1.5) are dissolved in 240 g of nmethanol (7.5 nmol). 25 38.5 g
(0.38 nmol) of triethylam ne are added and the m xture is heated to

reflux. A tenflbeaprocaiuef i65§ enrExaniple Sbskhevsartiag miterials aref246hg afol urm,
o Tl R S SE, AR 15 B Rl 763 B85,
distilled out m&ﬂﬂa&% MheOfemperature at the top of the column is initially 72°C.
Distillation is continuous and the temperature rises to 82°C within 4
1o hours. The distillate contains 40% isopropyl formate, 35% isopropanol
and 25% triethylamine. The conversion of the TMP formates is 100%.

Example 7

15 The procedure is as in Example 5. The starting materials are 66.5 g of
TMP formate mixture (Example 1a)), 148 g of tert-butanol and 19 g of
triethylamine. The temperature at the top of the column is initially 77°C.
Distillation is continuous and the temperature rises to 82°C within 1
hour. The distillate contains 15% tert-butyl formate, 70% tert-butanol and

20 15% triethylamine. The conversion of the TMP formates is 100%.

Example 8

42 g of a mixture of cyclohexanol and cyclohexyl formate (65/35) are

25 dissolved in 64 g of methanol. 20 g of triethylamine are added and the
mixture is heated to boiling, and methyl formate is distilled out
continuously through a column. The cyclohexanol to cyclohexyl formate
ratio after 4 hours is 97.5/2.5.

% Example 9



- 17 - met hanol and 22 g of 1, 8-diazabicycl o[ 5. 4. 0] undec-7-ene

(DBU) are added to the reaction mxture. No conversion of the acetates
is observed after heating to reflux. The tenperature at the top of the
colum is 65C 5 Finally, 20 g of a 25% strength aqueous

t et r amet hyl anmoni um hydr oxi de soluti® are added to the reaction

m xture. The boiling point at the top of the colum falls, and a

m xture of nethanol and nethyl acetate can be distilled out. The
conversion of the TMP acetates energes fromthe anal ysis by gas

i acet ate togte Brootti i i RRRRHE B Buchity b8 olivine' SRR D, s 'Lhe

form c esters miterdals:, 15 tg bfrat hﬁicﬁfepbpwsumnol and( tENFBu:yl formatk34 g of TMWP
are refluxed with 46 g of formc acid for 5 hours. The wat er whi ch has

formed is therf9%8512), I%’dgoﬁﬁ methanel, | 19, g aofntriethylamige. leratlo ofalett- t he rono-,
di- and tri for%ﬁﬁt&fter}_wptyié di Etl@hieg( Hours 1@9?1')6.'93./5' s 20 reveals a

rati o of 49/4(5)

Example 10

The procedure is as in Example 8 but with the following starting
materials: 82.4 g of a mixture of neopentyl giycol hydroxypivalate (NHP)

10 and neopentyl glycol hydroxypivalate mono- and diformates (94.5/3.2/2.3),
65 g of methanol, 4 g of triethylamine. The mixture is stirred at 40°C
for 2 hours. The formation of methyl formate is established by gas
chromatography. The NHP components are present in a ratio of
08.8/1.2/-. Complete conversion of the NHP formates is achieved by

15 distilling out methyl formate and methanol. No other additional
components can be detected.

Comparative Example 2

20 The procedure is as in Example 1b). The starting materials are 243 g of
TMP formate mixture (Example 1a)), 240 g of methanol, 135 g of water
and 6 g of NaOH. The pH of the solution decreases during the reaction
from 9.8 to 5.3. At a bottom temperature of 65°C, methyl formate is
distiled out at a temperature at the top of the column of 35°C. The

25 temperature at the top increases to 65°C after 1 hour. The composition
of the reaction solution reveals a ratio of TMP and mono-, di- and
triformates of 83/16/1/-.

Example 11



81 g (0.5 nol) of the m xture obtained froma) are dissolved in 64 g of 25
met hanol. 4 g of triethylamne are added and the m xture is stirred at an
internal tenperature of 40[err]C. GC analysis of the reaction mxture after
15 minutes reveals a conposition of 80/18/2/-. The m xture is then

heated, and nethyl formate is distilled out until conversion is
.quantitative after one hour. 30 Exanple 2 The
procedure is as in Exanple 1b). In place of triethylanm ne, 4 g of

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) are used as catalyst. After 55

m nutes, 95% 06 T n . nr.ese [ I e
conversion i sﬁz\iﬂghlﬁ?\éggl{%)}%sg?i Ielt)@%ﬁ%ﬁ% err’r(e(‘irtnqg‘;l §'f gﬁlﬁastgé}aﬂé rﬁﬁéﬂ%&ﬁ%l e 3
10 The procedd4Begiof MR lﬁorﬁxam”rmf ixtuﬂebf JExahipde dap| t21'409g( gtmétihahdli, ;1)95 Be
transesterification ar .IMP formate m xture anple la)), g

of nethanol afi W&CE aﬁgo]f%l ﬂ?ﬁplr&ﬁvai (i iaf ethe sofusionofalls dusing TVP

formates are nge leREsh @ehfhRbR 1628852k b Bheldh teNiRraturel B
s 65°C, methyl formate is distilled out at a temperature at the top of the

column of 35°C. The temperature at the top increases to 65°C after 3
hours. The composition of the reaction solution reveals a ratio of TMP

and mono-, di- and triformates of 96.5/3.5/-/-.

10 Example 12

PolyTHF monoformate (prepared by polymerization of THF catalyzed by
H;PW 5,04, in the presence of formic acid as described in EP-A-503 394)
employed as precursor had the following characteristics:

15 M, = 1030 (from OH value and SV);
SV = 55 mg KOH/g; OH value = 54 mg KOH/g.

500 g of polyTHF monoformate 1030 (0.5 mol) were dissolved in 480 g
of methanol (15 mol) in a distillation apparatus, 5 g of triethylamine

20  (0.05 mol; previously distilled under argon) were added and the reaction
mixture was then heated to 67°C (bottom temperature). Methyl formate
(boiling point 32°C) which was formed was distilled out through a
Vigreux column until the temperature at the top was 65°C. To remove
excess methanol, catalyst and low molecular weight oligomers, the residue

2s was concentrated at 40°C under reduced pressure and then subjected to
short-path distillation at 230°C/0.5 mbar.

The polyTHF remaining as distillation residue (440 g) had the following
characteristics:
% M, = 1170 (OH value);



Exanpl e 4 The procedure is as in Exanple 1b). The starting materials
are 81 g of 20 TMP formate m xture (Exanple la)), 80 g of nethanol and

28.5 g of N- et hyl pi peridine. After 2 hours, TWMP formates are no | onger
det ect abl e in the reaction m xture. Exanmple 5 25 The
procedure is as in Exanple 1b). The starzle ng materials are 246 g of TVP

formate mixture (Exanple la)), 370 g of ethanol and 76 g of
triethylam ne. The tenperature at the top of the colum is 54 - 55[err]C
(boiling point of ethyl formate). Distillation is continuous and, after 1

30 hour, thedpiRflalubg lhgckegﬁgss{,o 7%[3er rg] Eod}he d| stl |l ate contains

88. 7% - - et hyl
formate, 10. Z%smamblcmﬁt = ppil @elonhBioe melitR: %Efﬁﬁfaﬁ' on of T™P
formates is 100% mple 6 5 The procedurels as in Example 5.
The starting FPA@I@?&C&W, é\e@cm lignip pbout 1 ppm; fref. neQuantitativer Orgabishpl e | a) ) ,
480 g of |sop .76 th The erature at the
top of the coFurm Fﬁsﬁ%ﬂ gﬁ%’@r&r WEH Weinnbits, 1557, page

5 382 et seq ; apparatus used: DN 1000 from Dohrmann)
The conversion calculated from the SV is 99.5%;
Abbreviations: OH value = hydroxyl vale; SV = saponification value;

M, = number average molecular weight

10



Distisllation is continuous and the tenperature rises to 82[err]Cwithin 4
10 hours. The distillate contains 40% i sopropyl formate, 35% i sopropanol
and 25%triethylam ne. The conversion of the TMP forpates is 100%

Exanple 7 15 The procedure is as in Exgnple 5. Thq Fi@
66.5 g of TMP formate m xture (Exa%ﬁe la)), 14§ g OIS%EFg_?ggg ?E;Elno

19 g of triethylam ne. The tenperature at the top-

initially 77[err]C.
rises to 82[err]Cwthin 1 hour. The distillate c %he” ABY b ert

formate, 70%tert-butanol and 20 15%tri et hyl am ne.
TMP formates is 100% Exanpl e 8 42 g of a nﬂmﬂm Iﬂ

cycl ohexanol aMe daioi:ohexyl formate (65/35) are 25 di

met hanol . 20 g of triethylam ne are added and the

S are
and

Distillation is continuous and the terrperature

(Putyl

t he

m xture is heated to

boiling, and nethyl formate is distilled out continuously through a

col um. The c cI
97.5/ 2. 5.
20 - 5
10
2.
15
3.
20
5 4.
30

esters by transesterification, wherein formic esters of an organic
hydroxyl-containing compound (1) and an organic hydroxyl-containing
compound (2) are transesterified in the presence of a tertiary amine
as transesterification catalyst to form the organic hydroxyl-containing
compound (1) and formic esters of the hydroxyl-containing compound
(2), where compounds (1) and (2) differ from another.

A process as claimed in claim 1, wherein the hydroxyl-containing
compound (2) to be used for the transesterification is added relative
to the hydroxyl groups in at least the stoichiometric amount relative
to the formic ester of the hydroxyl-containing compound (1) based on

the formic ester groups.

A process as claimed in claim 1, wherein in the formic ester
employed is a hydroxyl-containing compound (1) formic ester of
polytetrahydrofuran, in particular the terminal monoformic ester, or
formic ester of trimethylolpropane, or formic ester of neopentyl
glycol hydroxypivalate or formic ester of a polyvinyl alcohol, with
preferably all the formic acid groups being removed.

A process as claimed in any of claims 1 to 3, wherein the tertiary

amine used for the transesterification is

a tertiary amine a) of the general structural formula R®RPR°N where
the radicals R?, RP, R® can be identical or different and are each
independently of the others a branched or unbranched alkyl radical

-

%ilgé%f@& ngP p?éﬁéhﬂg%\ﬂo{y%ém&ﬁmg corﬁp%]ilh&)s hd formmchours is
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The procedure is as in Exanple 8 but with the foll owng A
materials: 15 g of a mxture of tert-butanol and tert
97.8/1.2), 32 g of nethanol, 10 g of triethylamn n Yy

butanol to tert-butyl formate after 4 hayrs is 99. m

The procedure is as in Exanple 8 but with the foll |
materials: 82.4 g of a m xture of neopentyl glycol hydroxyp| val ate '*‘NHP) 10
and neopentyl glycol hydroxypival ate nono- and di formates (94.5/3.2/2. 3),
65 g of nethanol, 4 g of triethylamne. The m xture is stirred at 40[err]C
for 2 hours. The 14 0 t Ish

chr omat ogr aphy. ﬁﬁém‘*‘ oetglfab ?rs%a}ié {glr%gigréfafﬁ@a?qgté ﬁ{jpg’éﬁcﬂﬁ§
98.8/1.2/-. Conpllete 3cmamnsatomsph t¢yletoalityP rhdicatawkichi itas agrefeeabdyl yo 15
distilling out net hyI for rrate and _net hanol. No ot her additi onal

conponents can bd2ddRRartigrlar 6 to 12 carheR raemy OF Bl AjOMBty hydperarbome

procedure is as i ) | e of TMP
formate m xture (r%( afm{cﬁ %3 prﬁ%ga%gftos?i&mal?%cé% Edfglg aﬂg]?w&g{} érin and 6
g of NaCH. sThe plﬁe0§ubtstlilateﬂoifweqmreddanr eases during the reaction from

9.8 to 5.3. At a bottomtenperature of 65[err]C, nethyl formate is
distilled out at a tenperature at the top of the colum of 35 [err]C. The

25 tenperature g%lé rﬁgte cﬁdﬂ' ‘frﬁﬂgeran%‘pg&"% ;%%ec%u?m The conposition

of_the reacti on ut’l on évea nono-, di- and
triformates of 83efebdcytloalkane, hetérseytiatkehd o20a heteroaromatic compound

which has preferably 3 to 12 carbon atoms and 1 to 3 nitrogen

10 atoms.

5. A process as claimed in claim 4, wherein the heterocyclic nitrogen
compound used for the transesterification is 1,4-diazabicyclooctane,
N,N'-dialkylpiperazine, N-alkylpiperidine, N-alkylaziridine, N-alkyl-

15 pyrrole, N-methylimidazole or 1,8-diazabicyclo[5.4.0Jundec-7-ene.

6. A process as claimed in any of claims 1 to 5, wherein the tertiary
amine is employed in an amount of from 0.01 to 10 mol%,
preferably in an amount of from 0.1 to 5 mol% based on the formic

20 ester groups as 100 mol%.

7. The process as claimed in any of claims 1 to 6, wherein the
hydroxyl-containing compound used for the transesterification is one
having 1 to 6 OH groups, preferably monohydric, dihydric or

25 trihydric, in particular monohydric, alcohols.

8. A process as claimed in any of claims 1 to 7, wherein the organic
hydroxyl-containing compound (2) used in the transesterification is an
alcohol of the formula R30OH where R3 is a saturated or unsaturated,

30 branched or unbranched, linear hydrocarbon radical which has
-

R O R



-21 - The procedure is as in Conparative Exanple 2. The starting

materials are 243 g of TWMP formate m xture (Exa 240 of
met hanol, 135 g of water and 15 g of triethyl hpyesHEETEHAR BREN t|he
solution falls during t he reaction %53 hour s) ¢gp o -3 AL a
bottom tenperature of 5 65[err]C, nethyf” formate t a
tenperature at the top of the colum of 35[err]C. The tenperature at
the top increases to 65[err]C after 3 hours. The conposition of the

reaction solution reveals a ratio of TM and nono-, di- and

triformates of 9 -7 3 l. . Pl nof or mat e
(prepared by pol %ﬁ%%%i%ﬁo OZP qa&iﬂ““cgﬁ’g‘@z‘go"’%c‘“ar 1 tﬁ[%r%%??‘?q err] in
the presence of fpurtitularciptefaablyes aoi hedrbon 4bnéy 2h Irdfidic hydrocgBbhoyed as

precursor had the follow,ng characteristics: 15 Merr] = 1030 (from OH
val ue and Sv);  radicaj whichs @ Vi garben Ripmgy ok@Hexeloalkyl 500 g

PRSIl . .
et hanol (15, mol ) e ARy i Biteelion A3 oo Berilr B8 b rathon 20

(0.05 nol ; sprevi odtemy, di stilled under argon) were added and the reaction
m xture was then heated to 67[err]C (bottomtenperature). Methyl formate
(boiling point 32[err]C) which was fornmed was distilled out through a

Vi greux colu ungi ). L e tyr t ot rr}C.. To renove
exgess met hanol’, ‘éaﬂfrgfé}gtatsan %wﬁngqﬁgﬂlcmpé%oﬁédﬁﬁe&ghxdﬁ%xy‘j'esi due
25 was concentrado@daiﬁh%/h@{x@bﬁﬂ@(z)nd@a inethd Ceghsestarficdfién dodndrben subj ect ed

to short-path distillation at 230[err]C/ 0.5 nbar..
volatile than the hydroxyl-containing compound (1) formed in the

10 transesterification.

10. A process as claimed in any of claims 1 to 9, wherein the hydroxyl-
containing compound (2) used in the transesterification has a higher
boiling point than the boiling point of the formic ester formed.

15
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The pol yTHF remai ning as distillation residue (440 g) had the foll ow ng
characteristics: 30 Merr] = 1170 (OH val ue);

- 22 .- OH value = 96 ng KOH g; SV = 0.3 ng KOF g; residual N
content = 5 ppm (determ nation method: (C:algerri cal | um nescence; detection
limt about 1 ppm ref.: "Quantitative G'gani sche El enent ar anal yse",
Friedrich Ehrenberger, VCH Wi nheim 1991, page 5 382 et seq.; apparatus
used: DN 1000 from Dohr mann) The conversion calculated fromthe SV is
99. 5% Abbr evi ati ons: OH val ue = hydroxyl vale; SV = saponification
val ue; Merr] = nunber average nol ecul ar wei ght 10
-23 -

Abstract

Formic ester is transesterified with a hydroxyl-containing compound in the

s presence of a tertiary amine as transesterification catalyst to form a
formic ester which differs from the formic ester used as reactant, and of
-a hydroxyl-containing compound which is different from the hydroxyl-

containing compound used as reactant.

™,



W claim 5 1. A process for preparing hydroxyl -containi ng conpounds

and form¢c esters by transesterification, wherein formc esters of
an. organic hydr oxyl - cont ai ni ng conpound (1) and an organic

hydr oxyl - cont ai ni ng conmpound (%é are transesterified in the
presence of a tertiary am ne, sel-ected formtertiary am nes a) of
the general structural fornula 10 Rerr]Rerr]R err]N where the
radicals Rerr], Rerr], Rerr] can be identical or different and

are each independently of the others a branched or unbranched

al kyl radical which _.has preferably 1 to 12, nore preferably 1 to 6,
in particular 1 to 3, carbon atons, a cycloal kyl radical which has
preferably 3 to 12, in particular 6 to 12 carbon atonms or an 15
aromati ¢ hydrocarbon radi cal which has preferably 6 to 12 carbon
atons, and whiWe daim:be substituted if required, or b)
heterocyclic tertiary nitrogen conpounds sel ected from

het er ocycl oal kane conpounds whi ch have preferably 3 to 12 carbon 20

; d1ta 3 i _ by . _
ot e oaed o ASRE IoF sRRRER IERSESHRE il AT RnAE b Wi
of the hydroxyl - cstetsibyi trghsesperifivation, ( Whereish éormic @spenuofi an (drgadad

(2) differ from another. 25 2. A process as clained in_claim 1,
wher ei n the hydr d¥@roxybsentaipinggcompound (1) @pdAguprgapio) hydsopd-coafamingor t he

transesterificati | rﬁ-!aﬁ'ste. : Lh Y, I ups in at
| east the stoi chicgﬁltﬁf)ﬁxll@qg)en%n relk’%l?tlie\:/de in the présgnq%&i Eetg' or 'atl:rméés)’t er of
the hydr géyl - contsgiedied Ofoe@Netitty andinesbays ofl the general structirhl férgiula ¢ ester
roups.
Iroup 10 R?RPR°N where the radicals R?, R, R® can be identical or different
and are each independently of the others a branched or unbranched

alkyl radical which has preferably 1 to 12, more preferably 1 to 6,

in particular 1 to 3, carbon atoms, a cycloalkyl radical which has
preferably 3 to 12, in particular 6 to 12 carbon atoms or an

15 aromatic hydrocarbon radical which has preferably 6 to 12 carbon
atoms, and which can be substituted if required, or

b) heterocyclic tertiary nitrogen compounds selected from
heterocycloalkane compounds which have preferably 3 to 12 carbon

20 atoms and 1 to 3 nitrogen atoms as transesterification catalyst to
form the organic hydroxyl-containing compound (1) and formic esters
of the hydroxyl-containing compound (2), where compounds (1) and
(2) differ from another.

25 2. A process as claimed in claim 1, wherein the hydroxyl-containing
compound (2) to be used for the transesterification is added relative
to the hydroxyl groups in at least the stoichiometric amount relative
to the formic ester of the hydroxyl-containing compound (1) based on
the formic ester groups.

30 S
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-24 - . 3. A process as clained in claim 1, wherein in the formc

ester : enpl oyed i s a hydroxyl -containing conpound (1) formc ester
of pol yt etrahydrofuran, in particular the term nal nonoformc
ester, or form c ester of trinethylol propane, or formc ester of
neopentyl 5 gl ycol hydroxypi val at-€4er form c ester of a polyvinyl

al cohol, with preferably all the form c acid groups being renoved.

4. A process as clained in one of clains 1 to 3, wherein the

het erocyclic nitrogen conpound used for the transesterification is 10

1, 4- di azabi cycl ooctane, N, N -dial kyl pi perazi ne, N al kyl pi peri di ne,

N- al kyl azi ri dBne.A process 35 claimed ogedlaimhd, cvhereiBdinj e Bfe¥¢ains 1 to 4,

wherein the tertiar . ) S . | ni\@ fromO0.01
fo 10 mol v 15  ciploysh et IRy RComnBomeSnd RPRSH e ) o0 "hased
on the formc fpolytet_rah?éﬁoﬁiraﬂ,r @1/ partie6lad Qe nErifinal monofofinic &lee, Process as
claimed in any of clains 1 to 5, wherein the hydr oxyl - cont ai ni ng

conpound used f orformie estesnefe triraethylplpsenase, Py formc xgter of neapgdyhg 1 to 6 OH
groups, preferabl L I h 1 G O I ILE s ok
particul ar Smnohﬁfﬁgg?ggﬁg‘m@fﬂgg oy%ﬁrﬁ?.ermﬁ °6r%é’é’£y§’5’§}ér¥‘fb;h5°§eﬁhﬁn any of
claims 1 to 6, WipéiBlyt AR @& MRANE acid groups beisl Qumbvedont ai ni ng conpound
(2) used in the transesterification is an
4. A process as claimed in one of claims 1 to 3, wherein the
heterocyclic nitrogen compound used for the transesterification is
10 1,4-diazabicyclooctane, N,N’-dialkylpiperazine, N-alkylpiperidine,
N-alkylaziridine.

5. A process as claimed in any of claims 1 to 4, wherein the tertiary
amine is employed in an amount of from 0.01 to 10 mol%,
15 preferably in an amount of from 0.1 to 5 mol% based on the formic

ester groups as 100 mol%.

6. The process as claimed in any of claims 1 to 5, wherein the
hydroxyl-containing compound used for the transesterification is one
20 having 1 to 6 OH groups, preferably monohydric, dihydric or
trihydric, in particular monohydric, alcohols.

7. A process as claimed in any of claims 1 to 6, wherein the organic
hydroxyl-containing compound (2) used in the transesterification is an
25 alcohol of the formula R30H where R3 is a saturated or unsaturated,
branched or unbranched, linear hydrocarbon radical which has
preferably 1 to 20 carbon atoms, in particular 1 to 8 carbon atoms,
particularly preferably 1 to 3 carbon atoms, an aromatic hydrocarbon
radical which has preferably 6 to 12 carbon atoms or a cycloalkyl
30 radical which has preferably 3 to 12, in particular 6 to 12, carbon

N 0 AR T AR




25 . alcohol of the formula Rlerr]OH where Rlerr] is a saturated or

ursat ur at-ed, branched or unbranched, |inear hydrocarbon radica

whi ch has preferably 1 to 20 carbon atons, in particular 1 to 8
car bon at ons, particularly preferably 1 to 3 carbon atons, an
aromati ¢ hydrocarbon radi cal whch has preferably 6 to 12 carbon
atons or a cycloal kyl 30 radi cal which has preferably 3 to 12, in
particular 6 to 12, carbon _

-25 - at ons. 8. A process as clained in any of clains 1
to 7, wherein the hydroxyl - cont ai ni ng conpound (2) used in the
transesterificati®M$s nmore 5 vol atil e than the hydroxyl -contai ni ng
conmpound (1) fornmed in the transesterification. 9. A process

as claimed in any of clains 1 to 8, wherein the hydroxyl -
cont ai ni ng coIgPOUAIChrockss U e¢lainfedt iCary’ aNTRBMETT td TatwiRsteiathe chydirgtyer 10
boi ling point than the boiling point of the formc_ester forned.
containing compound (2) used in the transesterification is more
5 volatile than the hydroxyl-containing compound (1) formed in the

transesterification.

9. A process as claimed in any of claims 1 to 8, wherein the hydroxyl-
containing compound (2) used in the transesterification has a higher
10 boiling point than the boiling point of the formic ester formed.
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