Propyl ene @ ycol Mononethyl Ether Butyrates and Isoners, and the Process -
for the Preparation thereof Field of the Invention 5 Thi s invention
rel ates-to propyl ene glycol nononethyl ether butyrates obtained by the
reaction between propylene glycol nononethyl ether and iso-butyric or
n-butyric acid as starting materials. _Tpe so-cal led propyl ene glycol

nononet hyl et her butyrates 10 conprises iso-butyrate having the formul a
(l)y: CH3 0 CH3 (1) [err] and its isonmer having the formula

(1r): [err] PriobylenéSGlycol Monomethyl Eth& Bhtyrace€!andassdiebslf yrat e
having the fornmula (I Ir?d: r@ﬁro gerEJr h g_l I'Io%: nd its isomer having
the formula (1V): 20 24U Ehg Frocess for te_m% t he
I nvention Organi c ester conpounds are good solvents used in quantities in
25 synthetic re%'wld' gg%gin%nd%uch as for paints, inks, adhesives and
| 5 This invention relates to propylene glycol monomethyl ether
butyrates obtained by the reaction between propylene glycol
monomethyl ether and iso-butyric or n-butyric acid as starting
materials.
The so-called propylene glycol monomethyl ether butyrates
10 comprises iso-butyrate having the formula (I):
CH G Gi3 @
| ca3-o-cng-cu-o-é-cn-cn3
and its isomer having the formula (II):
| USSN B (11)
15 CH3-0-CH-CH7-0~-C-CH-CH3
as well as n-butyrate having the formula (III):
s 9
CH3-0-CH-CH-0-C-CHy-CHp-CH3
and its isomer having the formula (IV):
CH3-0-CH-CH2-0-C~CH2-CH2-CH3

(111)

Background of the Invention
Organic ester compounds are good solvents used in quantities in
25 synthetic resin industries, such as for paints, inks, adhesives and
detergents. At present, ether compounds are mainly divided into
two categories, i.e. E series and P series. The E series of ether
.compounds are obtained from the reaction of alcohols and ethylene
oxide while P series of ether compounds are obtained from the
30 reaction of alcohols and propylene oxide. For example, the P
series of ether compounds obtained from the reactim  of methanol
and propylene oxide will produce two isomers, one of which is
1-methoxy-2-propanol having the structural formula:
CH3
3 cug-o-CHz-éuon




detergents. At present, ether conpounds are mainly divided into two
categorjes, i.e. E series and P series. The E series of ether conpounds are
obtai ned fromthe reaction of alcohols and ethylene oxide while P series of
et her conpounds are obtained fromthe 30 reaction of al cohols and

propyl ene oxi de. For exanple, the P series of ether conpounds obtained
fromthe reaction of net hanol and propyl ene oxide will produce two

i somers, one of which is |-methoxy-2-pgopgangol having the structural
formula: [err] 35 -2- and other is 2-methoxy-1-propanol having the

structural fornula: CH3 CH3-0-CH CH20H with a proportion of the forner to

the later in 9&nd ot {&2REtHoRy-1-FUPalel thapith the SsteGEFREl ormhRi:r ed as
propyl ene gl ycol nononethyl ether. Sumary of the Invention An object of

the present application is to provﬁ 8 the novel
CH3-0-CH-CH20H

with a proportion of the former to the later in 98:2. The former is
5 dominant and thus commonly referred as propylene glycol monomethyl
ether.

Summary of the Invention _
An object of the present application is to provide the novel
10 propylene glycol monomethyl ether butyrate compounds.

Another object is to provide a process for the preparation of
propylene glycol monomethyl ether butyrates, either iso-butyrate
(called PMIB hereunder) and its isomer or n-butyrate (called PMB
hereunder) and its isomer, which comprises reacting propylene glycol

15 monomethyl ether (called " PGM hereunder) obtained by the
reaction of methanol and propylene oxide under high pressure at high
temperature with iso-butyric or n-butyric acid in the presence of

acidic catalyst.
Further object is to use PMIB and PMB as solvents, especially
20 in the fields of paints, inks, adhesives and detergents inductries.

Brief Description of the Drawings
Fig. 1 shows a NMR'H spectrum of PMIB produced according to the
present invention;

25 Fig. 2 shows a mass spectrum of PMIB produced according to the
present invention; '
Fig. 3 shows a NMR'H spectrum of PMB produced according to the
present invention; and
Fig. 4 shows a mass spectrum of PMB produced according to the
30 present invention.

Detailed Description of Preferred Embodiments
The process for the prepar._‘ation of PMIB or PMB according to the
present invention consists of batch and continuous processes. In

35 'general when the moisture generated during the reaction is  not



10 propyl ene gl ycol nononet hyl ether butyrate conpounds. Another object is
to provide a process for the preparation of propyl ene glycol nononethyl

et her butyrates, either iso-butyrate (called PMB hereunder) and its isomer
or n-butyrate (called PMB hereunder) and its isoner, which conprises
reacting propyl ene glycol 15 nononethyl ether (called [err] hereunder)

obt ai ned by the reaction of nethanol and 3ropyl ene oxi de under high
pressure at high tenperature with iso-butyric or n-butyric acid in the
presence of acidic catalyst. Further object is to use PMB and PMB as

sol vents, especiremdved?Othenrednsion alydtemfispdikely, reacked @dmilmuarﬂtate

detergents indu {dkfesgogid eth%acr | i Oﬁn@éeakge &”a and' Oy @

NVR H spectrum o roduced, accor,di ng t ys:ent I Ny, ntlon 25
Fig. 2 shows a #ag%ivgp@@@mﬁntefnﬂmmslmméwlaecoribemfow dRether BESRSS

i nvention; Fig. of %h@wﬁréem&eﬁpﬁﬁtrw @t &8 ﬂhéﬂﬁiéicﬂsital@céf c&oﬁgutuaus he

present |nver$|og %nd F:@%P ﬁ’t a_Imss s ectrum?>F 3\3

according to 1 hBreRFSsr £ SHPPiady cHIS SRACHOPLFYSHER A PEFIALIC

- Enbodi ments Thecpmpuads boch t b, pfapaerinple, ofbeRddra, orto%&eaccxyldnelgahd t he
cyclohexane, as an azeotropic agent. The azeotropic component so
added must be incompatible with water and has azeotropic effect with
water. Aromatic compound is good in meeting these requirements.

10 In the batch process, the reactants and azeotropic solvent are
placed into the reactor for carrying out the reaction at the
azeotropic temperature while removing the water and recycling the

. azeotropic solvent. After the end of the reaction, the products and
azeotropic solvent are separated by fractionating distillation so as

15 to obtain the products of high purity.

In the continuous process, the starting materials are fed at a
given flow rate on the one hand, and the water is withdrawn
continuwousely from the top of the fractionator during process of the
reaction on the other hand. The azeotropic solvent is recycled

20 while the reaction system containing the products PMIB or PMB in a
concentration of a certain extent presented in the reactor is
transferred into a rectifying tower in order to proceed the
fractionating distillation to remove & minor amount of unreacted
ether, acid and PMIB or PMB. Thereby, a product of high purity is

25 obtained.

According to the process for the preparation of PMIB or PMB in
the present application, the starting materials of PGM and iso-
butyric or n-butyric acid are reacted at an elevated temperature
above 809C in the presence of acidic catalyst and azeotropic agent

30 for taking place the esterification to produce crude PMIB or PMB.
The products are then separated by rectification for removing the
unreacted acid ‘and generated water to obtain PMIB or PMB of high
purity.

For the starting materials, the molar ratio of PGM to iso-

35 butyric or n-butyric acid is generally in the range of 0.6 to 3.0,



present invention consists of batch and continuous processes. In 35
general .when the noi sture generated during the reaction IS not - 3-
renoved, the reaction systemis likely reached an equilibrium state which
would hinder the increase of productivity and thus disadvantageous
to industrial production. Therefore, in the process of the present

I nvention, no matter whether batch or continuous 5 process is adopted, the
reaction system may be added with aromati & gosrpound, such as, for exanple,
benzene, toluene, xylene and cycl ohexane, as an azeotropic agent. The
azeotropi ¢ conponent so added must be inconpatible with water and has
azeotropic eff ect pmﬁeluahbyt érom Ar.dntet i1¢5 £ ampehiuh PGY gsodm excesstwith tdspect

Col'vent are pl acel ¥ °">?ﬂ’e' o B (ERieaag, e 0AF AR, B0 aé%‘)%{ﬁ??é

azeot ropi ¢ t enper Hhamr 8.8/ e greatsyi rtgamhiaOWaaéerathe rescyion i§ adeemplished,
t | t h
azeotropi ¢ sol vengirn8kt Sire) fnétgﬂ ctlth SpéEn 4111 1dive ﬁﬁﬁ@éﬁi&i P0didue in

azeot I'Opl c solvent are epar at ract | nat I Ng ation so as

obtain the produc8teasi e¥Fess pif | #‘}F matt i9aly: oraten @BeRRY resRsymption cwitlarhe ng
materials are fedréideded during the rectifying process, but also the rectifying time

required is increased so as to decrease the production. If iso-
tutyric or n-butyric acid is in too great an excess, ramely the molar ratio is
smaller than 0.6, the reaction rate will be remarkably dropped. The
10 reason is unclear but it is assumed that the acidic catalyst is
subjected to buffering.
The catalysts used in the present invention include inorganic
acids, such as sulfuric acid, hydrochloric acid and phosphoric acid,
and organic-acids, such as acetic acid, oxalic acid, citric acid, p-
15 toluene sulfonic acid and methane sulfonic acid, among which the
strong acids including sulfuric acid, p-toluene sulfonic acid and
methane sulfonic acid are preferred. The boiling points of
propylene glycol monomethyl ether iso-butyrate and n-butyrate
obtained according to the present application are 167.2°C and
20 180.5 ©C, respectively, while other reactants and products having
respective boiling point of 120 °C for PGM, 154.4 ©C for iso-butyric
acid, 164 °C for n-butyric acid and 100 °C for water. It is appar-
ently easier to rectify this solution comparing the respective
boiling point of 146 °C . for propylene glycol monomethyl ether
25 acetate, 118 °C for acetic acid and 120 °C for PGM as in the conven-
tional case. This is one of the effects achieved by the process
according to the present invention.
Another effect achieved is lower toxicity of PMIB and PMB
against the metabolic organs. In accordance with NOEL (No
30 Observable Effect Level) published by Environment Protection Agency
of U.S.A., E and P series of esters for rabbits are 30 and 3000 ppm,
respectively. PMIB and PMB of this invention belong to P series and
thus has very low toxicity against to genital organ.
Further, PMIB and PMB have better solubility to various resins,
35 For example, propylene glycol monomethyl ether acetate has final



“"'gi gl |l ow rate on the one hand, and the water i-s wthdrawn continuousely

" froffthe top of the fractionator during process of the reaction on the
ot #er ‘hand. The azeotropic solvent is recycled 20 while the reaction
system cont ai ning the products PMB or PMB in a concentration of a certain
extent presented in the reactor is transferred into a rectifying tower in
order to proceed the fractionating distillation to renove a m nor anount of
unreacted ether, acid and PM B or PMB. Tlebeby, a product of high purity is
25 obtai ned. According to the process for the preparation of PMB or PMB in
the present application, the startjng materials of PGV and iso- butyric or
n-butyric acid ar¥.LVeRERegcenRtags %deﬂ)étéﬂ pdkyst reasinewaH@, Pregente PFIPYLANS he

presence of aci di glyeal ahonehethyll ABEObuORIateGRA! thldrl Déomedkidte dHeRCI0Y, hén
esterification to_produce udg P%B_ ot PI\/Bé The products are then
separ at ed by rect?’%egg?tftoﬁg#"ﬁp EnBSRERLH RESYSr eact ed aci d and gener at ed
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tion. Primary rectification is a dehydration and deacidification
procedures. For enhancing the efficiency and saving the energy, an
azeotropic agent selected from aromatic organic solvent comprising
benzene, toluene, xylene and cyclohexane is added in amount of 8 to
10 20% with respect to the combined starting materials in order to
reduce the azeotropic temperature in rectification. At secondary
rectification, only two components of ether and ester are left,
which are likely completely fractionally distilled based on the
difference of boiling points between two components, thereby a
15 product of high purity is obtained.
Now, the present invention will be further described by means
of the following Examples which are merely for the purpose of
illustration and by no means of any limitation therefor.

20 Example 1
Into the reactor having a volume of 3 liters, 1056.5g of PGM

and 688.5g of iso-butyric acid were introduced. After mixing 200 ml
of xylene and 10 grams of p-toluene sulfonic acid were added. Then
the temperature was brought of reflux temperature at 92 °C to carry

25 out the reaction for 5 hours. During this period the dehydration
was taken place simultaneously in favor of the progression of the
reaction. The reaction solution was analyzed by gas chromatography
and found the following composition:

PMIB 67.45 7
30 PGM 18.66 %
iso-butyric acid 4.33 7%
xylene 8.97 %
water _ 0.59 %

This solution was further treated by double rectification, PMIB
35 compound having a purity greater than 99.9% was obtained.



c-4- preferably from1l.1 to 1.5, in which PGMis in excess with respect to -
I so-butyric or n-butyric acid. If the nolar ratio is smaller than 0.6 or
greater than 3.0, after the reaction is acconplished, either party in the
reaction systemw || |eave unreacted residue in 5 great excess so that not
only nore energy consunption will be rendered during the rectifying
process, but also the rectifying tinme redurred is increased so as to
decrease the production. If iso- butyric or n-butyric acid is in too great
an excess, nanely the molar ratio is snmaller than 0.6, the reaction rate

will be remarkably dhimHEUIB compound waseehasacterdzeth dyelR 'Huspectrym ag
that the acidi cigabag MStards mdsB] epb@SolPandUdd eéﬁdﬂﬁ iFheFiC%@IZﬁ' )fﬁéx‘ébylSQHel n

the present inventi.on include inor Ci furic acid,

hydr ochl ori ¢ ac&??‘“&ﬁa ﬁ&%?l%eﬁ&aﬂca%ﬁﬁ ‘g?'& ‘Legai? ds, such as acetic
acid, oxalic acid, citric acid, p- 15 QWj uQnQ: | fonic acid and met hane
sul fonic acid, anmong which th 2&4_ 5 g sulfuric acid,

p-tol uene surfonic acid and nggﬁAQQﬂﬂé oma: amoan are prefertred. The
boi ling poi nt swhidie praseydfrisongry bavingorhenethgturs:her i so- butyrate and

n- but yrate obtai ned accordi ng to taﬁt?resen i cation are 167.2 [err]

and 20 180.5 [err] respectlv e ot her reactants and products having
respective boiling point of 1§ QHQﬁ GH- O C HE§E34 [err] for iso-butyric

is not readily to be detected in the spectra.
10 ' '
Example 2
Into the reactor having a volume of 3 liters, 1056.5g of PGM
and 688.5g of n-butyric acid were introduced. After mixing 200 ml
of xylene an 10 grams of p-toluene sulfonic acid were added. Then
15 the temperature was brought to reflux temperature at 105 OC to carry
out the reaction for 5 hours. During this period the dehydration
was taken place simultaneously in favor of the progression of the
reaction. The reaction solution was analyzed by gas chromatography
and found the following composition:

20 PMB 68.20 %
PGM ' 18.46 %
n-butyric acid 4.20 7
xylene 8.55 %
water - 0.59 %

25 This solution was further treated by double rectification, PMB
compound having a purity greater than 99.9% was obtained.

This PMB compound was characterized by NMR'H spectrum as shown
in Fig.3 and mass spectrogram as shown 1in Fig.4, thereby the
chemical structure thereof can be determined as

30 ?H3 %
CH3-0~CH2-CH-0-C~-CH2-CH2-CH3
while trace of isomer having the structure:
) (;JH3 (l)l
CH3-0-CH-CH2-0-C-CH2-CH2-CH3
35 1is not readily to be detected in the spectra.



acid, 164 [err] for n-butyric acid and 100 [err] for water. It is appar-
.ently easier to rectify this solution conparing the respective boiling
poi at of 146 [err] for propyl ene glycol nononethyl ether 25 acetate, 118
[err] for acetic acid and 120 [err] for PGMas in the conven- tional case.
This is one of the effects achieved by the process according to the present
invention. Another effect achieved is Iower toxicity of PMB and PMB
against the netabolic organs. . In accordance wth NOCEL (No 30
bservabl e Effect Level) published by Environnment Protection Agency of

US A, Eand P seri gsters for rabbits are 30 and 3000 ppm
respectively. PM B agrdémgve‘B—of this invention_ belong to P series and thus

has very | ow toxi cityinighgsreacsoychaving avglvme pfr3 nidtersn 1956 me PREFRMave

better sol ubilitand @893%i 8 SidRBhtric3acid wePd aifitkSducREOPY ABEE: Wike®! 10
nononet hyl ether acetate hgs fina . f 70%1o

al kyd resin whi | &80 eRtt P@%&FHh@mergﬁﬁfg%ﬁggéﬁﬁﬁ{Ciﬁ%@?£ﬁﬁ$?ﬂ§¥é§“§nd
thei r i somers SarwasobeougRO%o 99.3)Q0;! thetazettopiat tempertuesi of vatewamd .1 n t he
process of the pjRSEM -t el o iy ! BSe "H8CHAX' Seaction for 5 hours.

Since no azeotropic solvent was added, the aqueous layer was

impossibly separated, therefore ‘the equilibrium was likely reached.

This reaction solution was analyzed by gas chromatography and found

10 the following composition; ,
PMIB 41.1 %

PGM. 38.4 %
iso-butyric acid 13.9 %
water ' 6.6 %

15
Example 4
Into the reactor having a volume of 3 liters, 1056.5g of PGM
and 688.5g of n-butyric acid were introduced. After mixing 10 grams
of p-toluene sulfonic acid were added. Then the temperature was
20 brought to 99.3 . &, the azeotropic temperature of water and
n-butyric acid, to carry out the reflux reaction for 5 hours. Since
no azeotropic solvent was added, the aqueous layer was impossibly
separated, therefore the equilibrium was likely reached. This
reaction solution was analyzed by gas chromatograhy and found the
25 following composition:

PMB 41.8 %
PGM 38.0 %
n~butyric acid - 13.4 %
water 6.8 5

30
Comparative Example
Into the reactor having a volume of 3 liters, 1172 ml of PGM
and 572 ml of acetic acid were introduced. After mixing 10 grams of
p-toluene sulfonic acid were added. Then the temperature was brought
35 to the reflux temperature of 97.5 OC to carry out the reaction for 5




5 conpl eted the reaction system nust be treated by double rectifica- tion.
Primary rectification is a dehydration and deacidification procedures. For
enhancing the efficiency and saving the energy, an azeotropic agent

sel ected fromaromati c organi c sol vent conprising benzene, toluene, xylene
and cycl ohexane is added in amount of 8 to 10 20% w th respect to the
conbined starting materials in order to reduce the azeotropic tenperature
inrectification. At secondary rectificgtion, only two conponents of ether
and ester are left, which are likely conpletely fractionally distilled
based on the difference of boiling points between two conponents, thereby a
f15 Erodgct of bH:tiugb. pahétz;eaicsimbte,olunlddn vﬁevanatlti&dol byesgahetchmewg'h < sphy\/\aﬁdl' f be
urt her descri Y, 8 al. i,ng Exampl es ich are nerely for

t he purpose of ﬁ%ﬁsﬁ%?@ﬁﬁrﬁg&gﬁ?&k%ans of any limtation therefor. 20
Exanple 1 Into the react qpropulénegglycedl monemethyB dtherracetat®se. Bg0k PGV and
688.5g of iso-butyric aci iat roduced. ‘After m xi ng 200 xyl ene
and 10 grans of p-tol ueneﬁé,e\g??(;ear??'g acid were added. Then the itde'rlnc)’zerature
was brought &f reflux tef® ature at 92 [err] to carry 25 owk9-fhe reaction
for 5 hours. During thisyggeri od the dehydration was taken pl &;8 %

si mul t aneously jn favor .of the praqgression of the_teaction. The regction
sol uti on was gn 1§2§?}“§§°‘b5{‘?%ﬁ$§ﬁ%§9§§? e rectification, propylene glycol

monomethyl ether acetate having a purity of 99% was obtained. The
yield is too low to meet the industrial requirement.



and found the follow ng conposition: PMB — 6745 9% 30—

. 0
- PGM 18.66 % i so-butyric acid 0 e
8.97 % wat er 0.59 % Thi s sol ution mw@l]mugﬂyum
treated by double rectification, PMB 35 conpound havi r er
t han 99. 9% was obt ai ned. -6- This PM B cogpound was characterized by ~

NVR H spectrum as shown in Fig.1l and mass spectrogramas shown in Fig. 2,
thereby the cheghgagStructure thereof can be determned as [err] 5 while
trace of isomer~having the structure: CH3-0-CH CH2-0-C-CH CH3 is not
readily to be detected in the spectra. 10 Exanple 2

1. Propylene glycol monomethyl ether iso-butyrate.

2. Propylene glycol monomethyl ether n-butyrate.

3. Propylene glycol monomethyl ether iso-butyrate
according to Claim 1, produced by the reaction between
propylene glycol monomethyl ether and iso-butyric acid.

4. Propylene glycol monomethyl ether n-~butyrate
according to Claim 2 produced by the reaction between
propylene glycol monomethyl ether and n-butyric acid.

5. A process for the preparation of propylene glycol
monomethyl ether iso-butyrate or n-butyrate comprising
the steps of reacting propylene glycol monomethyl ether
and iso-butyric or n-butyric acid at elevated
temperature above 80°C in the presence of acidic
catalyst and azeotropic agent to promote esterification,
to produce crude propylene glycol monomethyl ether
iso-butyrate or propylene glycol monomethyl ether
n-butyrate and removing the unreacted acid and water by
distillation to obtain propylene glycol monomethyl ether
iso~-butyrate or propylene glycol monomethyl ether
n-butyrate having high purity.

6. The process according to Claim 5, wherein the molar
ratio between propylene glycol monomethyl ether and
iso-butyric or n-butyric acid is in the range of from
0.6 to 3.0.

7. The process according to Claim 5, wherein said
catalyst is a strong acid selected from a group
consisting of sulfuric acid, p-toluene sulfonic acid and
methane sulfonic acid.



Into the reactor having a volune of 3 liters, 1056.5g of PGM and 688. 5¢g bf-
n-butyric acid were introduced. After mxing 200 m of xylenre—an—10—grans—

of p-toluene sulfonic acid were added. Then 15 the tenper r
to reflux tenperature at 105 [err] to carry out the reactaM[mjmil ﬂil!g |
During this period the dehydrati on was taken ppace sinult

of the progression of the reaction. The reaction solution was anal yzed by

gas chromat ogr ap angl of e 1 L& ong
gas . BY aptle 9%%@533%%%%&%&%60@13% 5 nwhggi:hn P Y-S yric
aci d g_zggtc;(pg}peﬁgent is selected froma sgroppoeersisting of

0.59 % 25 This sbenkens, wtalhehehekylenat £6a4 cPolsleskares ectification, PMVB
conmpound having a purity greater than 99. 9% was obtai ned. This PMB conpound
was characterized by NVR H spectrum as shown in Fig.3 and nass spectrogram
as shown in Fig. 2, tWbeepyockeschooordingttactlainmt8crwivéretm deidiet er m ned

as 30 %g? i e . pfzd [reg Lng the

structure: CH3 azeotﬁoggci ‘é‘gﬁé‘F '}%a I ?/’?%V%)Be %‘e‘%&e%e%?ian*t e s%%g a.
volume with respect to the sum of propylene glycol
monomethyl ether and iso-butyric or n-butyric acid.

10. The use of propylene glycol monomethyl ether
iso-butyrate or n-butyrate as a solvent.

11. The use according to Claim 10 as a solvent for
paints, inks, adhesives or detergents and the like.



-7- Exanple 3. Into the reactor having a volume of 3 liters, 1056.5g of PGM

and 688. 59 of

i so-butyric acid were introduced.

After mxing 10 grans of

p-tol uene sulfonic acid were added. Then the tenperature 5 was brought to

99.3 [err] the azetropic tenperature of water and iso-butyric acid,

carry out the reflux reaction for 5 hoyrs.
added, the aggeous | ayer
equi librium;

to
Since no azeotropi c solvent was

was i npossibly separated, 'therefore the
s |iKély reached. This reaction solution was anal yzed by gas

chronatographﬂ anq:found 10 the foll owi ng conmpositions PMB

41.1 % PGM N 38.4 %iso-butyric acid 13.9 %
wat er 1 6.6 % 15 Exanple 4 Into the reactor having a
volunme of 3 Ijters, 1056459 of PGM and 688.5g of n-butyric acid rg%:
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of p-toluene sulfonic acid were. added. Then the tenperature was 20 .
brought to 99.3 [J[err] , the azeotropic tenperature of water and n-butyric
acid, to carry out the reflux reaction for 5 hours. Since no azeotropic
sol vent was added, the aqueous |ayer was inpossibly separated, therefore

the equilibriumwas |ikely reached. This reaction solution was anal yzed
by gas chromat ograhy and found the 25 foll ow ng conposition: PVB

41. 8 % PGM - 38.0 Y%n=butyric acid 13.4 %

wat er 6.8 5 30 Conparative Exanple Into the reactor

having a volunme of 3 liters, 1172 ml of PGV and 572 ml of acetic acid were
i ntroduced. After m xing 10 grans of p-toluene sulfonic acid were added.
Then the tenperature was brought 35 tg the reflyx tenpergture of 94 5 [err]
to carry out the Ractjon f& 5. -8 hours. Fhe reacti &n so] uti o was
anal yzed by gas cwgpnatography and

Ry E — P
™ e
S 87 ®
N )
%
.F__
- (O8]
£ m——0
O b >
—— u
W
= G
w
o= ~
oOF
TL__O\

WL
1L

T t

o £
O = o0
= W
B o
E...g_ o]
= O w
S5E =~ S
SFo
L 0
= = o]
. N
= 5 T h-a
= 5 -
= = u.‘-\:
SE - '
o ;B o]
=, - Q=0
= ] \li
a O - Q=0
, =
d B w (’j w
Ll = ~
- fe
8 3 w
c: g
| Y

091 _
lﬁ_[lgv:[ T Ity

-
L91




found the follow ng conposition: propylene glycol nononethyl ether acetate
44.0 % acetic acid 20.1 %5

PGM 29.7 % wat er

5.8 % This solution was treated by double rectification, propylene glycol
nononet hyl ether acetate having a purity of 99% was obtained. The yield is
too low to neet the industrial requirenent. 9 dains 1. Propyl ene egcoI
nmononet hyl ether iso-butyrate. 2. Propylene glycol nononethyl ether
n-butyrate. 3. Propyl ene glycol nononetBByl ether iso-butyrate according to
Claim1, produced by the reaction between propyl ene glycol nononethyl ether
and iso-butyric acid. 4. Propyl ene glycol nononethyl ether n-butyrate
according to Claim?2 produced by the rg fo I% e

nononet hyl ether and n-butyric acid. EE'
propyl ene gl ycol

6
CH O :

CH,-0-CH -CH-—O—C-CH 2~CH,~CH,
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nononet hyl ether iso-butyrate or n-butyrate conprising the steps of -
‘reacting propylene glycol nononethyl ether and iso-butyric or n-butyric
acid at elevated tenperature above [err] in the presence of acidic catalyst
and azeotropic agent to pronote esterification, to produce crude propyl ene
gl ycol nononet hyl ether iso-butyrate or propyl ene glycol nononethyl ether
n-butyrate and renpving the unreacted acid and water by distillation to
obt ai n propyl ene glycol nononethyl ether iso-butyrate or propyl ene glycol
mononet hyl ether n-butyrate having highpurity. 6.  The process according to
Claim5, wherein the nolar ratio between propyl ene glycol nononethyl ether
and iso-butyric or n-butyric acid is in the range of from0.6 to 3.0. 7.
The process accoeding to GBai m 5, V\/ngrei n-sai g.cat alyst®s a strdBg acid
sel ected froma : Gt i i fGnic acid
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8. The process according to Caimb5, wherein said azeotropic agent is

sel ected froma group consisting of benzene, toluene, xylene and

cycl ohexane. 9. The process according to Caim8, wherein said azeotropic
agent is used in an anount of 6%to 30% by volune with respect to the sum
of propyl ene glycol nononethyl ether and iso-butyric or n-butyric acid. 10.
The use of propyl ene glycol nononethyl ether iso-butyrate or n-butyrate as
a solvent. 11. The use according to Claim10 as a solvent for paints, inks,
adhesives or detergents and the |iKke.

ABSTRACT

Propylene Glycol Monomethyl Ether Butyrates and Isomers,
and the Process for the Preparation thereof

Propylene glycoi monomethyl ether butyrates and their isomers
are obtained by the esterification of'propylene glycol monomethyl
ether or its isomer with iso-butyric or n-butyric acid at an
elevated temperature above 80 °C in the presence of acidic catalyst
and azeotropic agent. These compounds are rectified for removing
acid residue and moisture in order to yield the desirable product
having high purity.



