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Summary of Facts and Subm ssi ons
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The Appel | ant (Opponent) | odged an appeal on

21 Decenber 2000 agai nst the decision of the Opposition
Di vision posted on 16 Cctober 2000 rejecting the
opposi ti on agai nst European patent No. 662 468 which
was granted on the basis of eight clainms, the only

i ndependent claim 1 reading as foll ows:

"1l. Process for the preparation of a 5-fornylvalerate
ester by hydrofornylating a m xture of pentenoate
esters in the presence of a catal yst system which
catal yst system conprises a netal selected from groups
8-10 of the Periodic Table of Elenments and a nono- or
mul ti dentate organi ¢ phosphorous |igand, characterized
in that the m xture of pentenoate esters contains |ess
t han 500 ppm hydr oper oxi de conpounds. "

Notice of Opposition had been filed by the Appell ant
requesting revocation of the patent as granted in its
entirety on the grounds of insufficient disclosure and
l ack of inventive step. Inter alia the follow ng
docunents were submitted in opposition proceedings:

(2) US-A-5 264 616,

(4) US-A-4 801 738 and

(8) EP-A-423 7609.

The Opposition Division held that the invention was

sufficiently disclosed and that the clainmed subject-

matter was novel and involved an inventive step.
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The skilled person had no difficulties in carrying out
t he hydrofornylation process since that process was a
reaction well known in the art. The clained invention
was al so novel over docunent (4) as that docunment nade
no reference whatsoever to the hydroperoxi de content of
t he pentenoate esters used in the hydrofornylation
process. The renoval of hydroperoxides to a
concentration bel ow 500 ppm could not be inferred from
docunent (4).

Starting fromdocunent (2) as the closest prior art,
the problemto be solved was seen in the provision of
an i nproved process for the preparation of 5-
fornyl val erate ester wherein the activity of the

catal yst system was high and would remain high for a
prol onged period of tinme. The solution to this problem
consisted in a content of |ess than 500 ppm
hydroperoxide in the starting pentenoate esters. None
of the prior art documents, including docunment (2),
concerning the hydrofornyl ati on of pentenoate esters
suggested the existence of peroxides. There was no
reason why the skilled person would have turned to
docunent (8) and woul d have recogni sed that, out of the
poi sons listed therein, peroxides where those causing
the problemin the process of docunent (2). Therefore
the cl ai ned process was consi dered to be non-obvi ous.

The Respondent (Proprietor of the patent) defended the
mai nt enance of the patent in suit on the basis of the
clainms as granted and subsidiarily on the basis of the
amended clainms submtted as first and second auxiliary
request on 4 July 2000. Caim1l of the first and of the
second auxiliary request differed fromclaiml
according to claiml1 as granted exclusively in that the
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m xture of pentenoate esters was "containing at |east
20% 3- pentenoate ester” and was "conprising cis 2-
pent enoate ester", respectively.

The Appel |l ant argued that docunent (4), in particular
the exanple therein, anticipated the subject-matter
claimed. All the features of process claim1l apart from
the upper Iimt of 500 ppm of hydroperoxi des present in
the pentenoate esters were specifically disclosed in
docunent (4). The presence of oxygen not being
indicated in that exanple, hydroperoxides could not be
formed in those pentenoate esters with the consequence
that they were also in keeping with this feature.
Moreover, since a distillation was carried out in that
exanpl e of docunent (4), the distilled pentenoate
esters necessarily satisfied the feature of claim1 of
havi ng a hydroperoxi de content of |ess than 500 ppm In
order to support his subm ssion the Appellant filed a
test report together with the Statenent of the G ounds
of Appeal wherein a particular pentenoate ester mxture,
after distillation, showed a hydroperoxi de content of

4 ppm i.e. belowthe clained limt.

In the assessment of inventive step the Appell ant
started from docunment (2) and the probl em underlying
the invention was to overcone the drawbacks of the
prior art of catal yst deactivation over tine and, thus,
to be seen in the inprovement of catalyst lifetine.
Docunment (8) dealt with the hydroformylation of ol efins
wherein no critical limtation was put on the ol efins
to be used and the catal yst system used was identical.
Thi s docunment gave a hint on how problens wth the
catal yst system could be solved. Thus, it taught to
remove catal yst poi sons, which would reduce catal yst
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lifetime, fromthe ol efins by conventional nethods,
e.g. by distillation. Hydroperoxides were indicated to
act as catal yst poisons. Therefore the sol ution
proposed in claim1l of keeping the hydroperoxide

content | ow was obvi ous.

The auxiliary requests |acked inventive step for the
sanme reasons. Their additional features were already
known fromthe cl osest docunent (2) and, thus could not

contribute to inventive step.

The Respondent submtted that docunment (4) was not

novel ty destroying as the hydroperoxi de content
indicated in claim1 was not directly and unanbi guously
derivable fromthat docunent. The Appellant’s test
report was not pertinent since it did not reproduce the
exanpl e of docunent (4): the m xtures of pentenoate
esters used in that docunent and in the test report
differed substantially rendering them i nconparabl e.
Furthernore the operation conditions of the
distillation were not specified in the test report.

The assessnent of inventive step should start from
docunent (2) and the problemto be solved consisted in
prol ongi ng catalyst lifetime. The clainmed invention
differed fromthat document exclusively in conprising
| ess than 500 ppm hydroperoxi de in the pentenoate
esters. The Respondent submitted at the oral
proceedi ngs before the Board that the limt of 500 ppm
as such was not critical for the invention, only the
reduction of hydroperoxides to a | ow content was
essential. The prior art did not render the subject-
matter of claim1l obvious since it was unknown t hat

hydr oper oxi des were forned fromthe pentenoate esters
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and that those hydroperoxides were contributing to the
deactivation of the catalyst, i.e. to the reduction of
catalyst lifetinme. Docunent (8) was directed to the
hydr of ornyl ati on of ol efins w thout addressing

pent enoate esters and dealt with the probl em of
reduci ng | ow boiling conponents. Its teaching having
regard to catal yst poisons was nerely a passing remark.
The skilled person would only have taken that remark
into account if he had expected the presence of

hydr operoxi des in pentenoate esters to cause probl ens
to the catal yst what he did not.

Wth respect to the first auxiliary request the
Respondent conceded that the additional feature in
claim1l1 thereof did not contribute to an inventive
step. Due to the mandatory presence of cis 2-pentenoate
ester, which was the fresh feature in claim1l of the
second auxiliary request, hydroperoxides were forned
nore easily which was even nore unexpected to the
skill ed person.

The Appel |l ant requested that the decision under appeal
be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed
and the patent be nmmintained as granted and
subsidiarily that the patent be maintained in the form
as anended according to the first or second auxiliary
request submtted on 4 July 2003.

At the end of the oral proceedings held on 5 August
2003 the decision of the Board was announced.
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Reasons for the Decision

1

The appeal is adm ssible.

Mai n request

2289.D

| nsufficiency of the disclosure of the invention

The insufficiency of the disclosure of the invention
was not at issue in this appeal and the Board is
satisfied that the patent in suit discloses the
invention in a manner sufficiently clear and conpl ete
to be carried out by a person skilled in the art.

Al t hough rai sed as a ground for opposition by the
Appel I ant, the Opposition Division has already rejected
this ground. Since it was no longer in dispute before

t he Board, no detail ed reasoning needs to be given.

Novel ty

The Appel |l ant chall enged the novelty of the clai ned
invention exclusively with regard to docunent (4), not
relying on any further docunent cited so far in the
proceedi ngs. Therefore, the Board limts its
considerations with respect to novelty to that
docunent .

Docunent (4) is directed to a process for the
preparation of 5-fornylval erate by hydrofornylating
pent enoate esters using a Rh/organi c phosphi ne catal yst
system (claim1l). That process is exenplified in the
sol e exanple on colum 3. In the clained process,
however, the hydroperoxide content in the pentenoate
esters is less than 500 parts per mllion (claim1l).
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Docunent (4) is silent about the hydroperoxi de content
in the pentenoate esters and does not give any
information or indication to operate the process with a
particul ar hydroperoxide content therein. Thus, there
is no dispute between the parties that the clai ned

t hreshold of 500 ppm for the hydroperoxide content is
not explicitly disclosed in that docunent.

The Appel |l ant argued that hydroperoxi des could not have
been formed in the pentenoate esters used in the
exanpl e of docunent (4) since the presence of oxygen
was not indicated therein, with the consequence that
this exanpl e was necessarily in keeping with the

t hreshol d of 500 ppm hydroper oxi de.

However, the exanple of document (4) is sinply silent
about the presence or absence of oxygen and, thus, the
Appel I ant conceded at the oral proceedi ngs before the
Board that it does not specify the absence of oxygen
either. Froma technical point of viewthe

hydr of ornyl ati on process of that docunent may be
operated in the presence of hydroperoxides and at a
hydr oper oxi de content bel ow as well as above the
threshol d of 500 ppm The specification of the patent
in suit indicates in the conparative exanples A B and
C on pages 7 to 9 that exceeding this threshold nerely
reduces the lifetine of the catal yst system however,
wi t hout preventing the hydrofornyl ation reaction as
such. Hence, the clainmed threshold of 500 ppmfor the
hydr oper oxi de content in the pentenoate esters is not
necessarily and automatically satisfied in the exanple
of document (4).
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Furthernore, the Appellant argued that the pentenoate
esters of that exanple in document (4) were distilled
before their use in the hydrofornylation process. Due
to that distillation the pentenoate esters satisfied
necessarily the feature of claim1l of having a

hydr oper oxi de content of |ess than 500 ppm In order to
support his allegation the Appellant filed a test
report together with the Statenent of the G ounds of
Appeal wherein a particul ar pentenoate ester m xture,
after distillation, showed a hydroperoxi de content of
4 ppm i.e. belowthe clained limt.

However, the Appellant’s test report does not conply

wi th the exanpl e of docunent (4) supposed to anticipate
t he subject-matter clainmed. The m xtures of pentenoate
esters used in the exanple of that docunent and in the
test report differ substantially, in particular with
respect to the main conponent which is 3-pentenoate and
2-pentenoate respectively, thus, rendering them

i nconpar abl e. Furthernore the test report does not
reveal any operation condition of the distillation

t hereby preventing the Board from establishing whet her
the particular distillation conditions indicated in the
exanpl e of docunent (4) are nmet or not.

Therefore, the Appellant, when addressing the exanple
of document (4), has nerely specul ated about the

hydr oper oxi de content of |ess than 500 ppmin the

pent enoate esters w thout providing substantiating
facts or corroborating evidence. The burden of proving
the facts it alleges lies with the party invoking these
facts. If a party, whose argunents rest on these

al l eged facts, is unable to discharge its onus of

proof, it loses thereby. In the absence of any
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perti nent evidence presented by him the Appellant has
not di scharged the burden of proof which is upon him

wi th the consequence that the Board does not accept his
al | egati on.

According to the established jurisprudence of the
Boards of Appeal a prior art docunent does not disclose
a specific technical feature if it does not, for the
skilled person, energe clearly and unanbi guously from
t hat document. The indication of a specific technical
feature in the patent in suit which is lacking in that
docunent anmounts to the addition of fresh information
not provided for the skilled person by that docunent
(see e.g. decision T 99/85, Q) EPO 1987, page 413,
point 2.2 of the reasons). Applying this principle in
the present case results in the conclusion that
docunent (4) does not disclose clearly and

unanbi guously the use of pentenoate esters in the

hydr of ornyl ati on process having a hydroperoxi de content
of less than 500 ppmwi th the consequence that this
docunent is not detrimental to the novelty of the
process cl ai ned.

To summarize, in the Board' s judgenent, document (4)
does not anticipate the clainmed invention. Therefore
t he Board concludes that the subject-matter of the
clainms is novel within the neaning of Articles 52(1)
and 54 EPC.

| nventive step
The patent in suit is directed to a process for the

preparation of 5-fornylval erate by hydrofornylating a

m xture of pentenoate esters using inter alia a
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catal yst system conpri sing rhodi um and an organic
phosphorous ligand (claim1).

Docunent (2) which is cited and acknow edged in the
specification of the patent in suit on page 2, line 6
as closest prior art, describes, in particular in
exanpl es 15 and 16, such a process for preparing 5-
fornylval erate by hydrofornylating a m xture of

pent enoate esters using a Rh/organi c phosphorous
cat al yst.

Where the patent in suit indicates a particul ar piece
of prior art as being closest to the clained invention
and the starting point for determ ning the probl em
underlying the patent in suit, in the present case
docunent (2), then the Board should adopt this as the
starting point for the purpose of a problemsolution
analysis unless it turns out that there is closer state
of the art of greater technical rel evance (see e.qg.

deci sions T 800/91, point 6 of the reasons; T 68/95,
point 5.1 of the reasons).

Thus, the Board considers, in agreenent with the
Appel I ant and the Respondent, that in the present case
t he hydrofornyl ati on process of document (2) represents
the closest state of the art and, hence, takes it as
the starting point when assessing inventive step.

The drawbacks of that conventional hydrofornylation
process of pentenoate esters lie in the deactivation of
the catal yst systemover tinme. Thus, the technical
probl em underlying the clainmed invention as indicated
in the specification of the patent in suit on page 2,
lines 12 to 14 and as submtted by both, the Appellant
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and the Respondent, consists in maintaining the
activity of the catalyst over a prol onged period of
time, i.e. preventing the deactivation of the catalyst,
in that hydrofornyl ation process of pentenoate esters.

As the solution to this problem the patent in suit
proposes to use m xtures of pentenoate esters
containing |l ess than 500 ppm hydroper oxi de conpounds.

The Respondent conceded at the oral proceedi ngs before
the Board that the particular upper limt of the

hydr oper oxi de content of 500 ppm per se is not

essential for the proposed solution, pointing nerely to
a | ow hydroperoxide content and that it does not
provi de any inventive ingenuity; this threshold is,

t hus, disregarded when assessing inventive step (see
decisions T 22/81, Q) EPO 1983, 226, points 5.1 and 7
of the reasons; T 955/93, point 3.5. of the reasons,

not published in Q3 EPO).

The Appel |l ant never disputed that the clainmed process
successfully achieves the prolongation of the catal yst
activity in the hydrofornylation process of pentenoate
esters; and the Board is not aware of any reason for
chal l enging this finding. The specification of the
patent in suit denonstrates in the exanples | to Il
and the conparative experinments Ato C on pages 7 to 9
t he successful prolongation of the catal yst activity at
a | ow hydroperoxide content in the pentenoate esters.
For these reasons, the Board is satisfied that the
probl em underlying the patent in suit has been sol ved.
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Finally, it remains to be decided whether or not the
proposed solution to the probl em underlying the patent
in suit is obvious in view of the cited state of the
art.

When starting fromthe hydrofornyl ati on process of the
ol efinic pentenoate esters using a Rh/organic
phosphorous catal yst system known from docunent (2) it
is a matter of course that the skilled person seeking
to prolong the catalyst activity would turn his
attention to that prior art in the field of

hydr of ornyl ati on processes using the sanme catal yst
system As a skilled person he would be struck by
docunent (8) relating to a hydrofornylation process of
ol efins using that sane catal yst systemand pointing to
t he del eterious presence of particular conpounds in the
ol efins "which are known as catal yst poi sons" (page 3,
paragraph 1). In order to overcone this catalyst

poi soni ng, which is the problemunderlying the patent
in suit of maintaining the catalyst activity over a

| onger tine, that docunent teaches to renove the

catal yst poisons fromthe ol efins. Docunent (8)
identifies on page 3, line 2 candidate catal yst

poi sons, nanely sul fur, hal ogen, dienes, trienes or
peroxi des. Thus, this docunment indicates explicitly
per oxi des to be renoved for preventing catal yst

poi soni ng.

The Board concludes fromthe above that docunent (8)
gives the person skilled in the art a concrete hint on
how to sol ve the problemunderlying the patent in suit
to prolong the catal yst activity (cf. point 4.2 supra),
nanely by removing fromthe ol efinic environnent the
per oxi des poi soning the catalyst in the
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hydr of ornyl ati on process known fromthe cl osest prior
docunent (2), thereby arriving at the solution proposed
by the patent in suit.

Therefore, in the Board's judgenent, it was obvious to
try to follow the avenue indicated in the state of the
art with a reasonabl e expectation of success w thout

i nvol ving any inventive ingenuity. The nunerical

hydr oper oxi de content of |ess than 500 ppmindicated in
claim1 does not provide the clainmed process with any
inventive ingenuity as that range is arbitrary which
finding was conceded by the Respondent (cf. point 4.3
supra).

For the follow ng reasons the Board cannot accept the
Respondent's argunents designed to support inventive
st ep.

The Respondent argued that docunent (8) was directed to
t he hydrofornylation of olefins w thout addressing
pentenoate esters, preventing therefore the skilled
person fromapplying its teaching to the latter.

However, on the one hand, pentenoate esters are

ol ef i ni ¢ conmpounds since they conprise a carbon-carbon
doubl e bond, just as olefins do and it is only that

ol efinic carbon-carbon double bond in the pentenoate
esters and in the ol efins which undergoes the

hydrof ornyl ation reaction. On the other hand, documnent
(8) specifies the "there is no particular critical
[imtation to the olefin to be used" (page 2, line 52)
t hereby making plain that the teaching of that docunent
is not confined to any particul ar conpound as |ong as
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it is olefinic. Thus, the Respondent’s argunent cannot
convi nce the Board.

Furthernore, the Respondent submtted that docunent (8)
dealt with the problem of reducing | ow boiling
conponents, its teaching having regard to the catal yst
poi soning was nerely a passing remark. Therefore the
skilled person would take it into account.

The Board notes that the Respondent does not dispute
that the teaching of document (8) referred to in

point 4.5 supra with respect to the renoval of

per oxi des as catal yst poisons is in fact conprised in

t hat document. Pursuant to Article 56 EPC, inventive
step is to be assessed "having regard to the state of
the art”. Thus, any teaching conprised in "the state of
the art" is to be taken into account when assessing
inventive step regardl ess of whether or not the
Respondent | abels that clear teaching as a "passing
remark” to lessen, in his view, the inportance thereof.
Hence, the skilled person is not deterred from applying
t he teaching of docunent (8) referred to above to the
hydr of ornyl ati on process known fromthe cl osest
docunent (2).

The Respondent brought forward that the prior art did
not render the clainmed subject-matter obvious since it
was unknown that hydroperoxi des were formed fromthe
pentenoate esters and that those hydroperoxi des were
contributing to the deactivation of the catalyst, i.e.
to the reduction of catalyst lifetine.
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However, this argunment is clearly not free of hindsight
as it starts fromthe solution proposed by the clained
invention, nanmely to keep the hydroperoxide content in
t he pentenoate esters low. In the assessnent of
inventive step it is necessary to start fromthe
closest prior art and to determne in the Iight thereof
t he probl em which the invention addresses. This
"probl em sol uti on approach” ensures assessing inventive
step on an objective basis wthout any post-facto

anal ysi s.

The drawbacks of the conventional hydrofornylation
process of pentenoate esters lie in the deactivation of
the catal yst systemover tine. It is sinply the
techni cal problem of overcom ng the deactivation of the
catal yst over tine which the skilled persons is faced
with. Due to the guidance of docunent (8) he finds the
obvi ous solution to this problemin renoving fromthe
ol efinic environment hydroperoxides in order to

mai ntain the activity of the catalyst over tinme thereby
bei ng taught at the sanme tinme that hydroperoxides are

i ndeed a cause of the catal yst deactivation w thout

i nvol ving any inventive merit.

Therefore, in the Board' s judgenent, the subject-nmatter
of claim1l represents an obvious solution to the
probl em underlying the patent in suit.

As a result, the Respondent’'s main request is not
al l owabl e as the subject-matter of claim1l | acks
i nventive step pursuant to Article 56 EPC.
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First and second auxiliary request

6. Amendnents (Article 123 EPQC)

The anmendnments nade to claim 1l according to either
auxiliary request are found on page 8, line 17 of the
application as filed and in original claim3,
respectively and, thus, conply with the requirenents of
Article 123(2) EPC

Those anmendnents of claim1 as granted bring about a
restriction of the scope of that claim and therefore
of the protection conferred thereby, which is in
keeping with the requirenments of Article 123(3) EPC.

7. Novel ty

In view of the considerations of the Board with respect
to the main request indicated in point 3 above, the
Board considers the requirenents of Articles 54 EPC to
be satisfied with respect to either version of claiml.
This finding has been conceded by the Appellant.

8. | nventive step

Claim1 according to each auxiliary request differs
fromclaim1l according to the main request solely in
that the m xture of pentenoate esters was "containi ng
at | east 20% 3-pentenoate ester” and was "conpri sing
cis 2-pentenoate ester", respectively.

The Respondent conceded at the oral proceedi ngs before
the Board that these amendnents did not render the
clainmed invention nore distant fromthe closest prior

2289.D
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docunent (2) since both fresh features were descri bed
in exanple 15 and exanple 16 of that docunent,
respectively. Wth respect to the first auxiliary
request the Respondent acknow edged explicitly that

t hi s anendnent does not contribute to an inventive

st ep.

Docunent (2) still represents the closest state of the
art and the starting point in the assessnent of
inventive step as indicated in point 4.1 supra. The

sol ution proposed by the patent in suit to the problem
as defined in point 4.2 supra remains to be
characterised exclusively by a hydroperoxi de content of
| ess than 500 ppmin the m xture of the pentenoate
esters.

The consi derations having regard to inventive step
given in point 4.5 with respect to the main request are
nei ther based on nor affected by the anendnents nmade to
the definition of the pentenoate ester m xtures.
Therefore the conclusion drawn in point 4.7 above with
regard to the main request still applies to the first
and the second auxiliary request, i.e. the subject-
matter of claiml of either auxiliary request is

obvi ous and does not involve an inventive step.

In these circunstances, the Respondent's first and
second auxiliary request are not allowable for |ack of
i nventive step pursuant to Article 56 EPC as wel |



Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
N. Maslin A. Nuss

2289.D

T 0026/ 01



