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Summary of Facts and Subm ssi ons

0123.D

The present appeal lies fromthe Exam ning' s decision
to refuse the European patent application

No. 96 306 990.1 (Publication No. 0 765 852) pursuant
to Article 97(1) EPC on the ground that the then
pendi ng request did not involve an inventive step
pursuant to Article 56 EPC.

The Exam ning Division held that the subject-matter of
Claim1l was to be regarded as a selection within the
t eachi ng of docunent

(1) EP-A- 0 314 007.

Since the Applicant had provided no information to
support the allegation of the non-obviousness of such a
sel ection, the clained subject-matter |acked inventive
st ep.

As a followup to a comrunication of the Board, the
Appellant filed with a letter received on 13 June 2003
as main request, an amended Claiml with Cainms 2 to 6
filed with the statenent of grounds of appeal.

| ndependent Claim 1 (the sole independent claim read
as foll ows:

"1. A nethod of making a tris(4-hydroxyphenyl) conpound
of the fornul a:
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whi ch conprises heating a m xture conprising a phenol
speci es of the formul a:

OH
R1 r1

R2 R2

and a hydroxyphenyl ketone material of the fornmnula:

R2 (I:r’
R1 C—R3
HO R2

Rl

wherein each R* and R’ is independently hydrogen,

hal ogen, primary or secondary |ower alkyl having from1
to 7 carbon atons, phenyl, or alkyl substituted phenyl
and R is a primary or secondary |ower alkyl having from
1 to 7 carbon atons, phenyl, or alkyl substituted
phenyl in the presence of an ion exchange catal yst and
at | east one nercaptan, wherein water of reaction is
removed fromthe reaction m xture during the reaction
by sparging the reaction with a dry inert gas,
azeotropic renoval of the water with an inert sol vent
or m xture of solvents capable of form ng an azeotrope

with water or using a nol ecul ar sieve."

Dependent Clainms 2 to 6 corresponded to Clains 2 to 6
of the request filed with the statenment of grounds of
appeal now abandoned.

As a followup to another communi cation of the Board,
the Appellant filed with letter received on 4 Novenber
2003 three auxiliary requests.



VI .

- 3 - T 0246/ 00

The Appel | ant pointed out that docunent (1) related to
t he preparation of bis(hydroxyphenyl) and not

tri s(hydroxyphenyl) conpounds. The definition of the

di aryl ketone at page 3, lines 26 to 36 of docunent (1)
di d not include hydroxy substituted conpounds. The
removal of water according to the clained invention
resulted in a significant inprovenent in the percentage
yield of tris(hydroxyphenyl) conpounds involving ion
exchange resins as shown by the exanple 3 versus
conparative exanples 2 to 4. This result was unexpected
in view of the preparation of the correspondi ng

bi sphenol s di scl osed by docunent (1) where there was no
advantage in renoving water of the reaction.

The Appel l ant requested that the decision under appeal
be set aside and a patent be granted either on the
basis of the main request submtted with a letter

recei ved on 13 June 2003 or on the basis of one of the
three auxiliary requests all submtted with a letter
recei ved on 4 Novenber 2003.

Reasons for the Decision

1

The appeal is adm ssible.

Mai n request

0123.D

Article 123(2) EPC - Amendnents

The subject-matter of Claim1 derives fromthe origina
Claim1 as filed in conbination with the features

di sclosed in the application as filed on page 3,

lines 1 to 3, page 8, lines 3 to 10 and page 9, lines 1
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to 2. CQaim2 derives fromCaim3 as originally filed.
Claim3 derives fromCaim4 as originally filed.
Claim4 derives fromCaim7 as originally filed.
Claimb5 derives fromCaim8 as originally filed.
Claim6 derives fromCaim9 as originally filed.

2.2 There is thus no objection under Article 123(2) EPC

3. Article 54 - Novelty

3.1 Docunent (4) WO A-96/06819, prior art under
Article 54(3)(4) EPC, discloses the reaction of phenol
wi th 4-hydroxyacet ophenone to prepare 1,1,1-tris-(4-
hydr oxyphenyl ) ethane (cf. Caim9), in the presence of
an insol ubl e nercaptosul fonic acid conpound (cf. in
particular, page 6, lines 4 to 8). However, it does not
ener ge unanbi guously fromthe description that, in such
reaction, water of reaction is renmoved fromthe
reaction m xture during the reaction (cf. page 45,
lines 15 to 24). The clainmed subject-matter is,
therefore, novel in view of docunent (4).

3.2 Docunent (1) does not anticipate the claimed subject-
matter, either. Since this was never contested by the
Exam ning Division, there is no need to give detailed
reasons for this finding.

4. Article 56 EPC - Inventive step

4.1 The clained invention as reflected by Caim1 of the
present request relates to a nmethod for preparing a
tri s(4-hydroxyphenyl) conpound involving the
condensation of a phenol species with a hydroxyphenyl
ketone (cf. point Il above).

0123.D
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I n accordance with the "probl emsolution approach” to
t he assessnent of inventive step, it is necessary to
establish the closest state of the art to determne in
the Iight thereof the technical problemwhich the
invention is intended to address and sol ve. The
"closest prior art”" is normally a prior art docunent

di scl osing subject-matter aimng at the same objective
as the clained invention and having the nost rel evant
technical features in comon. In particular, where a
clainmed invention relates to a process for
manuf act uri ng known products as is the case here, then
the closest state of the art is confined to docunents
descri bi ng those conpounds and their manufacture (cf.
Case Law of the Boards of Appeal of the European Patent
O fice, 4'" edition 2001, 1.D.3.6).

Docunent (1) relates to a nethod for naking an aromatic
bi sphenol conpound by reacting a phenol with an
aromatic ketone (cf. page 2, lines 2 to 3; page 3,
lines 3 to 5 and lines 19 to 20). It was found that

di aryl ketone in the presence of strongly acidic cation
exchangers as condensation catalysts will condense with
phenols to formaromatic bi sphenols conmpounds (cf.

page 3, lines 6 to 8). Preferred diaryl ketones are
conpounds of the general fornula: R!-(-C=0) ,-R wherein
R' and R? alike or different may be aromatic groups and,
in particular, phenyl and G-C; al kyl substituted phenyl
(cf. page 3, lines 27 to 34).

The Exam ning Division held that the disclosure of that
docunent enconpassed the use of all aromatic ketones,
i ncludi ng ketones defined in Claim1l of the present
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request, for the preparation of any bi sphenol conpounds.

However, in the Board s judgnment, to give the term
"aromati c ketones" such a broad neani ng anounts to
ignoring the material teaching of the disclosure.

| ndeed, as set out above (cf. point 4.3), docunment (1)
relates to the preparation of aromatic bi sphenols and

not trisphenols. That inplies that the term"aromatic
ket ones” cannot be extended in the present case to
enconpass hydroxyl aromatic ketones w t hout unduly
extendi ng the teaching of docunent (1). In other words,
docunent (1) does not relate to a process for preparing
tri sphenols and, therefore, does not aimat the sane
objective as the clained invention. This docunent does
not represent the closest state of the art.

Docunent US-A-3 579 542 (2) was cited in the search
report of the European patent application and was

di scussed in the description (cf. page 1, lines 6 to
12). It discloses the condensation of phenol and 4-
hydr oxyacet ophenone into 1,1,1-tris(4 -

hydr oxyphenyl ) et hane (THPE) using mneral acids as
catal ysts. This docunment ains at the sane objective as

the cl ai ned i nventi on.

Docunent US-A-4 992 598 (3) was discussed in the
description of the European application as filed (cf.
page 1, lines 6 to 12). It discloses the condensation
of phenol and 4- hydroxyacet ophenone into 1,1,1-tris(4 -
hydr oxyphenyl ) et hane (THPE) using hydrochloric acid and
bet a- mer capt opropi onic acid as preferred co-catal yst.
Thi s docunent ains at the sane objective as the clained
i nvention and has nore rel evant technical features in

common with the claimed invention than docunent (2) due
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to the presence of a nercaptan. This docunent
represents, therefore, the closest state of the art.

In the next step, the technical problemwhich the
invention addresses in the light of the closest state
of the art is to be determ ned.

According to the European application, the processes
involving mneral acids, inter alia docunent (3),
require extended reaction tinmes and |l ead to substanti al
amounts of various side products and rel atively | ow
yields of THPE (cf. page 1, lines 6 to 12).

In agreenent with the Appellant, the Board finds that
only exanples No. 3 and 7 illustrate the clained
invention, all other exanpl es being conparative. The
conditions of reaction of exanple No. 7 are the sane as
t hose of exanple No. 3, the sole differences being the
nature of the solvent of precipitation. However, the
feature related to the precipitation is not part of
Claim1 but of dependent Caim6. The question is,

t herefore, whether or not the results displayed in
exanple No. 3 reveal an inproved effect in view of the
cl osest state of the art.

The process according to exanple No. 3 yields 48% of
THPE (cf. Table I11) after eight hours. In the sane
conditions, but in presence of HO, the process
according to conparative exanple No. 1 yields 33% of
THPE (cf. Table 1). However, conparative exanple No. 5,
carried out in the sane conditions as conparative
exanple No. 1, yields after six hours 52% THPE
Therefore, the Board cannot acknow edge any i nprovenent
of the claimed invention in view of the closest state
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of the art.

The problemto be solved can only be seen in the

provi sion of a further process for preparing
tris(hydroxyphenyl) conpounds. This technical problem
is credibly solved over the whole clained area.

It remains to be deci ded whether or not the clai ned
solution as set out in daim1l is obvious in view of

the cited prior art.

The rel evant question is whether the person skilled in
the art guided by the technical problemto be solved
woul d have been led to replace, in the preparation of
tri s(hydroxyphenyl) conpounds, the catalytic conditions
di scl osed in docunment (3), i.e. HO and beta-

mer capt opropi oni ¢ acid, by the use of an ion exchange
catal yst and at | east one nercaptan, while renoving the
water in the conditions defined in Claim1l (cf.

point I11 above).

Looking for an alternative process, the skilled person
woul d have turned his attention to docunents aim ng at
t he sane objective as the clained process. He would
have noted that docunent (2) taught a simlar process
as docunment (3) also involving the use of HO as
catalyst. Starting from docunent (3), docunment (2)
gives no hint in the direction of the clainmed process.

The critical issue is to actually assess whether the
skill ed person woul d have considered the teaching of
docunents related to the preparation of aromatic

bi sphenol s such as docunent (1) (cf. point 4.5 above),
whereas the technical problem as defined above concerns
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the provision of a further process for preparing

tri s(hydroxyphenyl) conpounds. To avoid any ex post
facto approach it is, therefore, necessary to exam ne
whet her the prior art as a whole provides information
directing the person skilled to such a connection

bet ween the preparation of aromatic bi sphenols and
tris(hydroxyphenyl) conpounds.

Fromthe prior art before the Board, it turns out that
docunent (3) is strictly restricted to the preparation
of 1,1,1-tris(4 -hydroxyphenyl)ethane, i.e. a specific
tri s(hydroxyphenyl) conpound. Docunent (2) is also
restricted to the preparation of 1,1,1-tris(4 -

hydr oxyphenyl ) et hane. There is no incentive in those
docunents directing the person skilled in the art to

| ook for a solution to the technical problemin the
nmet hods of preparation of aromatic bisphenols such as
di scl osed in docunment (1). In the absence of any
docunents teaching that it is possible to transfer the
teachi ng of docunments related to the domain of
processes of preparation aromatic bisphenols to the
domai n of processes of preparation of

tri s(hydroxyphenyl) conpounds, it is to be concl uded

t hat docunent (1) would not have been considered by the
skilled person in order to solve the above technical
problem It may be true that with hindsight the
conparison of the clainmed invention with the teaching
of docunment (1) reveals that both domain are close to
each other, however, such a finding does not energe
fromthe prior art which discloses no information in

t hat respect.

Since starting fromdocunent (3) and in the |ight of
t he other docunments cited, the person skilled in the
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art woul d not have been directed in an obvi ous manner
to the clainmed solution in order to solve the technica
probl em defi ned above (cf. point 4.8 above), the
subject-matter of Claim1 neets the inventive step
requi renent. The sane applies to dependent Clains 2 to
6 which represent particul ar enbodi nents of the

subj ect-matter of C aim1.

5. It follows fromthe above that the first, second and
third auxiliary requests need not be exam ned.

6. Remttal to the first instance - Article 111(1) EPC

Al t hough the Board has conme to the conclusion that the
mai n request was to be allowed, it was noted that the
description has still to be put into conformty with
the clains of the present main request. Therefore,
having regard to the fact that the function of the
Boards of Appeal is primarily to give a judicial
deci si on upon the correctness of the earlier decision
taken by the first instance, the Board exercises its
di scretion under Article 111(1) EPCto remt the case
to the first instance in order for the description to
be adapted to the all owabl e cl ai med subject-matter
according to the main request.

0123.D
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the set of six
clainms filed as nmain request with the letter received

on 13 June 2003 provided that the description be
adapted thereto.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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