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(57) Process for the preparation of compound of formula
(C) wherein RC represents a residue comprising one or

more additional groups of formula (1) by heating a
compound of formula (A) or (B) at a temperature 1n the
range of from 120 to 220 ° C 1n the presence of hydrogen
halide addition salt of tertiary amine; process for the
preparation of epoxy compounds starting from the
reaction of a polyphenol compound and glycidol; and
epoxy resin obtamned by this process showing a
significantly lower content of mmtermingled clorine and
being substantially free of usual build-up products.
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PROCESS FOR THE MANUFACTURE OF EPOXY COMPOUNDS

The invention is relating to a process for the
manufacture of epoxy compounds. More in particular the
invention is relating to a process for the manufacture of
epoxy compounds without the involvement of halogen and in

particular chlorine gas.

Epoxy compounds, which are manufactured in a great
variety on large industrial scales throughout the world,
are used for an extensive scale of end applications, such
as the manufacturing of shaped articles, including
embedded small electronic components such as semi-
conductors or chips and the prepregs for the subseqgquent
manufacture of printed circuits for the electronic
industry, coatings including the organic solvent based
coatings as well as the more modern agueous epoxy resin
dispersion coatings, and in particular can and drum
coatings, composites and laminates showing great
flexibility, and the like.

Said starting epoxy compounds were manufactured up to
now by means of the starting reagent epihalohydrine and
in particular epichlorohydrine, which in its turn was
manufactured via allylchloride, prepared from propene and
gaseous chlorine.

It will be appreciated that on the one hand, there
has been developed in the last decade and in particular
in the last five years, an increasing pressure from
national or regional governmental regulations and
requirements to chemical process industry, in order to
drastically reduce possible chlorine emissions or even to
avoid the use of chlorine completely, and on the other
hand, in the current manufacturing processes for

chlorination of propene in the gaseous phase there is
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still a need to improve the relatively low yield and to
diminish the high fouling tendency.

Moreover, during the reaction of epihalohydrine with
phenolic compounds to form epoxy resin it is not possible
to avoid completely that halogen, originating from the
epihalohydrin, is intermingled in a resin as a product 1in
the form that the halogen atom is chemically bound to the
epoxy resin 1itself.

As one of the important applications of the epoXxy
resin is encapsulation of micro electronic material, it
will be appreciated that this intermingled halogen
liberates as an acid by moisture, during use of the final
article for a long period of time and this acid leads to
corrosion of a metal material.

Therefore one object of the present invention 1is
formed by a process, meeting the requirements of the
present environmental legislation and that one presumably
enforced in the near future, and starting from cheap and
generally available basic chemicals.

Oone of the alternative manufacturing routes for epoxy
resins, proposed in the past was that according the

following simplified reaction scheme:
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OH

R1—<<:::>>—OH Hi\ //g——cuz——on- R2<<:::>>—o-cﬁ; ok

I II(glycidol) ITI transesterifica-
t1

on with e.qg.
alkylene carbo-
nate (Cq1-C4 al-
kyl), cycloalkyl-
ene carbonate,
arylalkylene
carbonate or di-
alkylene carbon-
ate (Cq1-C4 al-
kyl) and prefer-
ably propylene
carbonate

}C-—-—O

H Catalyst
Rg-@—-O—Cﬂz—C\ /CH2 <a - ’-’i R3-®—O—C( \ /

\Y/ 1V

+ alkyleneglycol,
cycloalkylene glycol or
arylalkylene glycol,
and preferably propyl-
ene glycol

,wherein Rq represents a residue comprising one oY
more additional phenol groups, wherein Ry represents a
residue comprising one or more additional groups of the

formula.

~<<:::>>—o-cu2~E~——cuz—-on,

H

(VI)

!
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wherein R3 represents a residue comprising one oY more

additional groups of the formula:

H  H»
~<::>%F4H c—¢
2N

O

N

(VII) ﬁ
and wherein Ry represents a residue comprising one or

more additional groups

H
—®+cug-c;—;cnz
0
(VIII)
Although 1t was already known from e.g. Japanese
patent application Sho 61-33180 A, to produce epoxy
compounds by decarboxylating a carbonate compound, using

as catalyst a combination of an alkalili metal halide and

of a dihydrogenphosphate of an alkalili metal while earlier

proposed similar processes were known from e.qg.
JP-Sho-57-77682 A and US-2,856,413, said route could not

be used for economical manufacture of epoxy compounds up

CO now.

In particular from JP-Sho-61-33180 1t will be
appreciated that the finally obtalned mono-epoxy
compounds had such a simple molecular structure, that
they could be recovered from the 1nitially crude reaction
mixture by destillation.

However such a destillation has appeared to be not
possible for the commercial standard difunctional and
multifunctional epoxy compounds aimed at.

Therefore there was still a strong need for
improvement of this proposed route to enable industrial
scale manufacture at all.

As a result of extensive research and experimentation

it has now been surprisingly found, that compounds of the

formula
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X

H H)
Rb—®—-0—c Hz—g———g (B)
\a/

wherein R, represents a resldue, comprising one Or more
additional groups of the formula VII and wherein Rp

represents a residue comprising one or more additional

groups of the formula

’®—O—CH2_/—CH_CQO (B")
\ﬂ/

can be very efficiently converted into compounds of the

formula

H
Re—< : >—0—CH2—-§\ /Cl (C)
C

H2
and CO, or SO, respectively wherein R, represents a

residue comprising one or more additional groups of the

formula:

by heating at a temperature in the range of from 120 to
220 °C and preferably from 140 to 200 °C in the presence
of a hydrogen halide addition salt of a tertiary amine

N(Rq1R»oR3) as catalyst wherein each of the symbols R, Ry

and Ry may independently represent an alkyl group of from

1 to 10 carbon atoms and preferably from 1 to 5 carbon

atoms, an aryl group and preferably a phenyl group, an
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aralkyl group having from 1 to 5 carbon atoms 1in 1ts
alkyl group and preferably benzyl or phenyl ethyl, a
cycloalkyl group having from 5 to 10 carbon atoms or an
alkylcycloalkyl having from 1 to 6 carbon atoms in 1its
alkyl group.

The hydrogen halide to be used for the addition to
the amine for formation of the catalyst can be selected
from hydrogen chloride, hydrogen bromide or hydrogen
iodide, but preferably hydrogen chloride 1s used.

Preferably tertiary amine addition salts derived from
HCl and trialkylamine such as trimethylamine,
triethylamine, tri-n-propylamine, triisopropylamine,
tri(n-butyl)amine or tri(isobutyl)amine, and more
preferably salts derived from HCl and trimethylamine or
triethylamine are used as catalysts.

The period of heating the compound A or B at the
hereinbefore specified temperature will normally be 1in
the range from 0.5 to 2 hours and preferably from 0.5 to
1 hour.

It will be appreciated that the product obtained
according to this process step, can 1indeed be

quantitatively converted i1nto the corresponding epoxy

compound

H
R4*<<:::>>~0——CH2-C<~7CH2 (D)
0

by a known process step, using a temperature 1n the range
of from 10 to 120 °C and preferably from 40 to 70 °C, 1in
a polar solvent and preferably a ketone such as methyl
isobutyl keton (MIBK) or toluene and using an alkali
compound, such as NaOH, providing epoxy resins with an
epoxy group content (EGC) of at least 5000 mmol/kg. It
will be appreciated that the significantly 1mproved
process step of the present invention has formed a

bottleneck in the hereinbefore depicted complete reaction
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scheme for some time, making the alternative route much
less attractive.
It will be appreciated that not only relatively

simple compounds, such as

H&—<:j>—¢—<z:>—om

CH3

5 can be used as starting material of formula I in the
above depicted scheme but also polymeric compounds,
containing a greater number of phenolic groups which may
partially or completely be converted 1nto the groups of
formula (VIII).

10 I.e. the simple standard epoxy compound of formula

H3 y

H H2
CQ?C—-CHT—O—@-E;@—O—CHZ—C\—{?C
can be prepared according to the process of the present
invention, but also a multifunctional epoxy compound,
having a much more complicated structure can be prepared.
For example in this respect, a great variety of
15 phenolformaldehyde resins can be used as starting
material I (novolac resins).
It was known for a long time to carry out the
industrial scale manufacture of compound I starting from
a ketone and phenol, providing cheap products.
20 An important representative of compound I, having a
rather simple structure is DPP(diphenylolpropane) .
Also the reagent II (glycidol) can be regarded as a
relative cheap product prepared from propene.
The process step from compounds (B) to compounds (C)
25 of the present invention has been surprisingly found to
be not possible at all when using as catalyst only
hydrogen halide either as a gas or as an agueous

gsolution.

Mwm:m e O R
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It will be appreciated that the invention is also
relating to a complete integrated manufacturing process
for the final epoxy resins comprising the hereinbefore
specified improved process step and starting from a
polyphenol compound (I), such as DPP for standard
commercial epoxy resins, and glycidol (II).

Accordingly the invention also relates to a process

for the manufacture of epoxy compounds comprising the

steps of
(a) reaction of a compound

mw<:>>on 1

wherein Rq represents a residue comprising one or

more additional phenol groups, with a compound

CHo——CH-—CHo—OH §
\

in the presence of a polar compound, such as a ketone or
a mixture of ketone with an alkanol having from 1 to

6 carbons, and in the presence of an alkali compound such
as NaOH, at a temperature of from 30 to 110 °C, and
preferably from 60 to 100 °C to form a compound of the

formula:

Rp—< : )**“0——~Cﬂz-~iﬂ-cn2-oH 111

H

wherein R, represents a residue comprising One oOr more

additional groups of the formula

H
a4<:::>>—0—-CH2*C———CHz-—OH
OH

b) conversion of the compound of formula III obtained 1n

step (a), into a compound of the formula:
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Ra—®—o—cuz-—gu———-—gnz (A)
AN H /

or

Rb—®——o—CHz—gH——gH2 (B)
N E /
wherein R, represents a residue, comprising one Or more

additional groups of the formula:

< : >—0—CHo— H——gﬂz (A')
8\ﬂ/
and wherein Ry represents a group a residue comprising

one or more additional groups of the formula

.@-o—cnz—cn—ci (B')

\ﬂ/

by transesterification with an alkylene carbonate or
alkylene sulfite, having 1 to 4 carbon atoms alkylene
group, a cycloalkylene carbonate or cycloalkylene
sulfite, arylalkylene carbonate or aralkylene sulphite,
or dialkylene carbonate or dialkylene sulphite by heating
to a temperature in the range of from 90 to 160 °C in the
presence of an alkali compound such as aqueous NaOH

solution.
c) conversion of said compound of formula A or B into a

compound of the formula

H
R—<::>4yw-—~ cl (C)
"2
and CO, or SO, respectively, wherein R, represents a

residue comprising one or more additional groups of the

formula:
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N(RjRoRz) as catalyst wherein each of the symbols R, R
and Ry may independently represent an alkyl group of from
1 to 10 carbcn atoms and preferably from 1 to S carbon
atoms, an aryl group and preferably a phenyl group, an
aralky: group having from 1 to S carbon atoms in its
alkyl group and preferably benzyl or phenyl ethyl, a
cycloalkyl group having from 5 to 10 carbon atoms or an
alkylcycloalkyl having from 1 to 6 carbon atoms in 1its
alkyl group.

(d) ccnversicn of the compound of formula C into an

epoxy compound of formula

wherein R4 represents a residue comprising one or

more additional groups

,ﬂ<i:::>—cp—cnz~g;5;cuz
(VIII)
at a temperature in the range of from 10 to 120 °C,
in a polar solvent and using an alkali compound.
Preferably the rsacticn step (d) 1s carried out 1n a
ketone such as methyl isobutyl ketone (MIBK) or toluene
and using NaOH as alkali. More preferably an agueous NaOH
solution is used of 40 to 70 wt%.
Another aspect of the present invention 1s fcxrmed by

cthe final epoxy resins which are obtainable by the

complete manufacturing process as specified hereinbefore

and which do contain significantly less intermingled
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halogen, and in particular chlorine, (at most 1800 ppm)
and substantially no build-up products (compounds)} which
are normally present in conventionally produced epoxy

resins produced from a bisphenol and epihalohydrin of the

formula
6 R6

CQ27CH—CH2{O‘® -@-O—Cﬂz— H—~CH> C@O—CHZ*CQﬂHZ
0 7 H R? 0

n

wherein R® and R’/ may represent lower alkyl, and
preferably methyl, or hydrogen and wherein n=1, n=2 etc.

Said epoxy resins are characterized by HPLC analysis.
The chromatogram clearly shows the absence of the so-
called build-up products (n=1, n=2, etc.), which are
normally present in conventional epoxy resins prepared
from e.g. bisphenol A and epichlorohydrin, related to
peaks at 60.7 and 76.8, whereas some extra peaks emerge
in the chromatogram as can be derived from the
chromatograms in figs. 1 and 2, which were performed
under the conditions as described in Example X.

The invention is further illustrated by the following
examples and comparative examples, however, without |
restricting its scope to these specific embodiments.

Dreparatlon ¢ ne di-o-¢ 0l ether of DPE

In a 100 ml three-necked round-bottom flask equipped
with a reflux condensor and an thermocouple, 22.84 gram
(0.100 mmol) diphenylolpropane (DPP or bisphenol A) and
15,54 gram glycidol (0.210 mol) is dissolved in
15.05 gram (0.150 gram (0.150 mol) methyl-isobutylketone
(MIBK) and 15.04 (0.25 mol) isopropylalcohcl (IPA). At
80 °C, 6 mol% of an aqueous NaOH solution (50 wt%) was
added at once. The mixture was maintained at 80 °C for
6 hours. Then, the solvent was removed 1in vacuo. The
di-a~-glycol ether of DPP is obtained as a white solid
material (33.9 gram, 89.5%).
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The procedure of thils preparation was repeated with

variations as depicted i1n the table:

e SRR i W‘Wﬂme‘M#wmhuhv-" B ST P A .

e o A A o Y1 P aappie TN gLl s et Ve tr ek e lA M



02279973 1999-08-05

CA

PCT/EP98/00653

WO 98/34931

- 13 -

1°2
_—————____—————
——————__m_—————
z
HO®EN 06 00€ ENIN 1°2
z
HOEN 00€ ENIKW

3
($TOoW) (Do) (3TOwW)
1sATe3ED ‘dwa3j

N
(N

.

OT3eI JeTou

dda/TopTIoATDb

sqjonpoxd uoT3loesI JO S,0T3eX JIBTOW puUB SUOTITPUOD UOTIVESY

L

-.

N i At A M Al LV AL T2 PO

amr APVl ahestemtebina i T s o vw o vr pbyeal Y aitartly b e e W)

g TL A P

A AL L A



CA 02279973 1999-08-05

WO 98/34931 PCT/EP98/00633

- 14 -

If the reaction 1s performed in pure MIBK (without
IPA as a co-solvent), the di-oa-glycol ether of DPP
crystalizes after cooling down.

Preparation C ne bis- | ] arbonate estex of DPP
5 A 100 ml round-bottom flask is charged with 20.0 gram
of the di-a-glycol ether of DPP (89% pure, 47.3 mmol) and
28.58 gram (0.280)propylene carbonate (PC). The mixture
is heated at 100 °C and 2 mol% of an aqueous NaOH
solution (50 wt%) 1is added. Aftexr 1 hour, a vacuum is
10 applied to remove the formed propanediol and excess
propylene carbonate (final conditions 160 °C, 20 mbar) .

The yield of the crystalline material is 22.4 gram.

Preparation of the bis-chlorohvdrin ether of DPP
Example 1
15 A 100 ml three-necked round-bottom flask 1s charged

1)

with 21.40 (0.05 mol) of the biscycliccarbonate ester o:
DPP and with 13.75 gram (0.1 mol) of the HCl salt of

triethylamine. The mixture 1s heated and a vacuum of

300 mbars is applied. At 140 °C, triethylamine is
20 distilled off and the temperature i1s raised in 15 minutes
to 180 °C and then to 200 °C. The mixture is held at
200 °C for 10 minutes. The total reaction time has been
30 minutes. The conversion to the bis-chlorohydrin ether
of DPP is 92% (selectivity more than 95%). Side products
25 are ketones (about 1%) and epoxides (about 2%).
Example J1I
The same procedure as 1n example I 1s used, but the
distillation is continued for 45 minutes at a lower
pressure (100 mbar). The conversion 1s 100%, the
30 selectivity to the bis-chlorohydrin ether of DPP 1s more
than 96% (same side products).
Example III
A 100 ml three-necked round-bottom flask is charged
with 11.71 (25 mmol) of the bis-cyclic sulphite ester of
35 DPP and with 6.88 gram (50 mmol) of the HCl salt of

L s e e B L VMG TE M L s ® M4 D o THIM CHME 42 14 PR R Al et ¥ IR 4 @ WL Pt el g ne
(TP A T
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triethylamine (Net3.HCl). The mixture is heated and a

vacuum of 300 mbars is applied. At 140 °C, triethylamine

is distilled off and the temperature 1s ralsed in

15 minutes to 180 °C and then to 200 °C. The mixture 1is
5 held at 200 °C for 20 minutes. The total reaction time

has been 40 minutes. The conversion to the bis-

chlorohydrin ether of DPP 1is 95% (selectivity more than

95%) . Side products are epoxides (about 2%).
Example IV
10 The same procedure as 1n example I, but with the tri-

methylamine HCl salt. The total reaction time has been
30 minutes. The conversion to the bis-chlorohydrin ether
of DPP is 94% (selectivity more than 95%). Side products
are ketones (about 1%) and epoxides (about 2%).
15 Example V
The same procedure as 1n example II, but with the
tri-propylamine HCl salt. The conversion to the bis-
chlorohydrin ether of DPP 1s 90% (selectivity more than
95%) . Side products are ketones (about 1.5%) and epoxides
20 (about 2.5%) .
Comparative Example I
A 100 ml three-necked round-bottom flask is charged
with 21.40 (0.05 mol) of the bis-carbonate ester. At
100 °C a continuous stream of HCl gas is passed through
25 the flask for 4 hours. The conversion of the bis-
carbonate ester i1s less than 5%.
Comparative Example IJ
A 100 ml three-necked round-bottom flask is charged
with 10.7 (0.025 mol) of the bis-carbonate ester
30 dissolved in 40 ml toluene, and 40 ml of an agueous HCl
solution is added. The mixture is stirred at 50 °C,
2 hours. The conversion of the bis-carbonate ester 1s
less than 5%. The reaction was also attempted at other
temperature (-10 °C, 0 °C, 20 °C and reflux) with similar
35 results.
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Prepgration o ne bls-bromohvdrin ether of DPE
Example VI

The same procedure as in Example II, but the HBr salt
of tri-ethylamine is used (NEt3HBr). The product in this
case 1s the bromohydrin ether of DPP. Conversion is 100%,

selectivity over 95%. Side products are epoxides, no

ketone could be observed.

Example VIT

The same procedure as in Example III, but with

Net3HBr. The conversion 1s almost 100%, the selectivity
1s over 95%.

Example VIIT

The same procedure as in Example VI, but with the
tri-methylamine HBr salt. The total reaction time has
peen 30 minutes. The conversion to the bis-bromohydrin
ether of DPP 1s 96% (selectivity more than 95%). Side

products are (among others) ketones (about 1.5%) and
epoxides ({(about 2%).
Example IX

The same procedure as in Example I, but with the tri-
ethylamine Hl salt. The total reaction time has been
30 minutes. The conversion to the bis-iodohydrin ether of
DPP 1s 89% (selectivity more than 90%). Side products are
ketones (about 4%) and epoxides (about 4%).

Preparation of the dic 1dyv]l ether of DPE

The conversion of the bis-chlorohydrine ether of
DPP (3) to an epoxy resin can be achieved via a
conventional treatment with base in a suitable solvent.
Example X

20.63 Gram (47.9 mmol) of the bis-chlorohydrine ether
of DPP 1s dissolved in 64 gram MIBK and heated to

85 °C. Then, a solution of 6 gram (0.15 mol) NaOH) in
34 gram water 1s added at once, and the mixture is

vigorously stirred for 1 hour. After phase separation the
MIBK layer 1s washed twice with 20 grams water. The MIBK

N .. s P T TR Y ST P RO A = e g a0 YRR N  TEREOL TR AR L ra e TR
B P P T TR TP UL U TR TR, Par . PE Ty W 4

. . P L T B AT PEEL AR T LR b AL L
AL e AT B S b sl e S e LN Tt DT Il bl e YSVmSAF 0
Hrie i na o A D di Al KL BT AL U SO AL 4 WA G o L b,
Pro0ie = o Seamand 0 4vla taw
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(EGC) of 5070 mmol/Kg.
A HPLC analysis of the obtained product provided

5 fig. 2, using a HP 1090 ligquid chromatograph and
dissolving 2.0 g of the resin into 20 g of acetonitrile
and using anisole as an internal standard. The analysis
was performed using a NOVOPACK C18 column, 15 cm X
3.9 cm, using a flow of 1 ml/min. and an injection volume

10 of 1 microlitre and an initial solvent composition

consisting of 75 %wt of water and 25 %wt acetonitrile. A

solvent gradient was used.
In 110 minutes the composition changed linear to 6.5%

water and 93.5% acetonitrile.
15 A+ 115 minutes: 0% water and 100% acetonitrile and at

1295 minutes 75% water and 25% acetonitrile.

The analysis was periormed at 50 °C with UV detection

at 275 nm.
Under the same conditions a chromatogram was
20 performed from a standard EPIKOTE 828 resin (fig. 1).

Alternatively, other bases can be used such as metal
hydroxides (for instance KOH, L1OH, Ca(OH) 4, Mg (OH) ),
metal carbonates (Na,CO3, K5CO3), tertiary amines, NH4OH

etc. Also other solvents can be used, for instance

25 toluene, xylene, MEK, CH;Cly, diethyl ether, etc.
Comparative Example III
Direct conversion of bis-carbonate ester of DPP in
the diglycidyl ether of DPP.
Efforts were made to convert the bis-carbonate ester
30 of DPP directly in the diglycidyl ether of DPP, using the
procedure described 1in JP-SHO-61-33180. The reaction was
performed at 250 °C and a vacuum was applied. In the
beginning of the reaction (first 25 minutes) the lowest
pressure obtainable was 4 mbar due to CO, formation.

35 Hereafter, the vacuum was 1 mbar. The temperature was
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raised to 270 °C. About 50% of the material was
distilled. NMR analysis of the distillate showed the
presence of ketone end-groups 1instead of epoxy end
groups. The residue also contained ketone end groups and

oligomeric structures, no epoxy end groups.




10

CA 02279973 1999-08-05

WO 98/34931 PCT/EP98/00653
- 19 -
CLAILIMS
1. Process for the preparation of compound of the
formula:

!
Rc—®—0—cur—§\c A (C)
H2

wherein R, represents a residue comprising one Or more

additional groups of the formula:

H
-«<:>>O“QQJL—GQ—U

H
by heating a compound of the formula (A)

Ra—®—0—cnz~8 — (A)

H Ho
\n/
or

nb-—@—o—criz—g — (B)

H Ho
\.ﬂ/
wherein R, represents a residue, comprising one or more

additional groups of the formula

~M<:>>—04mr%iggg (A*)

and wherein Rp represents a residue, comprising one or

more additional groups of the formula

ﬂ<<:::>>-o-cng:;cH—-CQEO (B')
\ﬁ/
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at a temperature in the range from 120 to 220 °C, in the
presence of a hydrogen halide addition salt of a tertiary
amine N(R;, Ry, R3) as catalyst, wherein each of the
symbols R, Rg, and R3 may independently represent an

5 alkyl group of from 1 to 10 carbon atoms, an aryl group,
an aralkyl group having from 1 to 5 carbon atoms in its
alkyl group, a cycloalkyl group having from 5 to
10 carbon atoms, or an alkylcycloalkyl having from 1 to
6 carbon atoms in its alkyl group.

10 2. Process according to claim 1, characterized in that a
hydrogen chloride additicn salt of a tertiary amine is
used as catalyst.

3. Process according to claim 2, characterized in that a
hydrogen chloride addition salt of trimethyl or

15 triethylamine is used as catalyst.

4. Process according to claims 1-3, characterized in
that a temperature is used in the range of from 140 to
200 °C.

5. Process according to claims 1-4, characterized in

20 that the heating period is in the range of from 0.5 to
2 hours and preferably from 0.5 to 1 hour.

6. Process for the manufacture of epoxy compounds
comprising the steps of

(a) reaction of a compound

25 wherein R; represents a residue comprising one or

more additional phenol groups, with a compound

Cdo——CH—CHo>—OH I1
N\

in the presence of a polar compound, and in the presence
of an alkali compound to form a compound of the formula:
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R2——<<:::>>——0——~CH2———in-—cu2-—on 111
H

wherein R, represents a residue comprising one or more
additional groups of the formula

K
~<:>>o—u@4—4mr4m
OH
b} conversion of the compound of formula III obtained in
step (a), into a compound of the formula:

Ra—®—o—cnz—gu\-ﬁ—;gu2 (A)

oxX

Rb—@—O—CHz H—-CH> (B)
‘S\E/E
wherein R, represents a residue, comprlising one or more
additional groups of the formula:

~4<:>P4P4H H——CH> (A')
rg\ﬁ/g
and wherein Rp represents a group a residue comprising

one or more additional groups of the formula

H<:>}O—QEZT%TE; (B')
E
by transesterification with an alkylene carbonate or
alkylene sulfite, having 1 to 4 carbon atoms in the
alkylene group, a cycloalkylene carbonate or
cycloalkylene sulfite, arylalkylene carbonate or
aralkylene sulphite, or dialkylene carbonate or

dialkylene sulphite by heating to a temperature in the
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range oZ from 990 to 150 °C in the presence of an alkall
compound,

*

c) conversion cf said ccmpound ct formula A or B 1nto a

ccmpeund of tae formula

!
ac-@—o—cuz-—-—% ol (c)
N
H2

-~

and CO5 or SO, respectively, wherein R, represents a

residue comprising one or more additional groups of the
formula:

e
4<:>-&mi cL (C')
d/

H2

by heating at a temperature in the range of from 12C to
220 °C and preferably from 140 to 200 °C in the presence
of a hydrogen halide addition salt of a tertiary amine
N(RijRyR3) as catalyst wherein each of the symbols Rj, R
and Ry may independently represent an alkyl group of from
1 to 10 carbon atoms and preferably from 1 to 5 carbon
atoms, an aryl group and preferably a phenyl group, an
aralkyl group having from 1 to 5 carbon atoms 12 1ts
alkyl grcup and preferably benzyl or phenyl ethyl, a
cycloalkyl group having from S to 10 carbon atoms or an
alkylcycloalkyl having from 1 tc 6 carbon atoms 1n its

alkyl group.
(d) conversion cf the compound of formula C into an
epoxy compound of formula

H :
R(,-@—O—C}iz-c\?(:l-lz
(V)

wherein R4 represents a residue comprising one or
more additional groups
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at a temperature in the rancge of from 10 to 120 °C, in a
polar sclvent and using an alkali compound.

7. Process accordling to claim o, characterized 1in that in
step (d) a temperature 1s applied in the range of from 40

to 70 °C and methyl isobutyl ketone or toluene is used as
polar solvent.

8. Process according to claims © and 7, characterized in
that step (c) is carried out according to the preceding
claims 2-5.

9. Process according to claims ©-8, characterized 1in that
epoxy resins with an epoxy group content (EGC) of at least
5000 mmol/kg are produced.

10. Epoxy resins, obtainable by a process according to

claims -9, and substantially free of build-up products,

which cause in HPLC analysis peaks at ©0.7 and 76.8, when
measured as hereinbefore specified, and containing a

content of intermingled halocgen of at most 1800 ppm.

MVM17/TS0344PCT
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