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Summary of Facts and Submissions

IT.

This decision concerns the appeal filed by the
proprietor of European patent No. 2 182 001 against the
decision of the opposition division to revoke the

patent.

In the notice of opposition, the opponent had requested
revocation of the patent in its entirety on the grounds
that the claimed subject-matter was neither novel nor
inventive (Article 100 (a) EPC) and that the patent did
not disclose the invention in a manner sufficiently
clear and complete for it to be carried out by a person
skilled in the art (Article 100 (b) EPC).

The documents submitted during the opposition

proceedings included:

D1 J. W. Hull, W. L. Gladfelter: "n“*-Bonding in
(Arene) ruthenium Complexes of Octamethyl
naphthalene", Organometallics, 1984, 3, pages
605-613,

D10 Hinig, Kreitmeier, Markl, Sauer: "Arbeitsmethoden
in der organischen Chemie (mit Einfihrungs-
praktikum)", 2006, pages 232, 233, 239 and 250,

D21 Comparative Example (2),

D27 Further additional experiment,

D30 "Laborautoklav bis 3 bar", 2013, and

D31 A. Wolf, "Laborautoklav", 2002.
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The decision of the opposition division was based on
sets of claims of a main request filed with letter
dated 26 October 2012 and of first and second auxiliary
requests filed with letter dated 11 April 2013.

In as much as it concerns the requests before the
board, the decision of the opposition division can be
summarised as follows: the subject-matter of the claims
of both the first and second auxiliary requests
(identical to the sets of claims of the main request
and the auxiliary request before the board,
respectively) was not inventive in view of the closest

prior art DI1.

This decision was appealed by the patent proprietor

("appellant™ hereinafter).

During the appeal proceedings, the opponent

("respondent" hereinafter) filed

D35: "Taschenbuch der Physik", 16th edition, 1999,
pages 262-267, and

D38: print-out of the internet page http://

www.zlrbus.de/autoklaven/hochdruckautoklaven/.

On 30 November 2018, oral proceedings were held before

the board.

The appellant requested that the decision under appeal
be set aside and that the patent be maintained in
amended form based on one of the sets of claims of the
"first auxiliary request" and "second auxiliary
request" both filed with its letter dated 11 April 2013

(now main request and auxiliary request).
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The respondent requested that the appeal be dismissed.
Claim 1 of the main request reads as follows:

"A method for producing a ruthenium complex represented
by the following general formula (3):

[RuXp (L5) 1p .. (3)

wherein Ru represents a ruthenium atom, X represents a
halogen atom, L2 represents a benzene derivative

represented by the following general formula (4),
R3 R?

R4 R! 4)

RS RE
wherein R! to R® may be the same or different from each
other and each represent a hydrogen atom, a saturated
or unsaturated hydrocarbon group, an alkoxy group
having 1 to 4 carbon atoms, a hydroxyalkyl group having
1 to 4 carbon atoms, or an alkoxycarbonyl group, and R!
and R? may form together an alkylene chain which may
have a substituent or an alkylenedioxy chain which may
have a substitutent, and n is 2,
the method comprising heating and stirring, in a
hermetically-sealed autoclave, a ruthenium complex
represented by the following general formula (1):
[RuXp (L) 1, ... (1)
wherein Ru represents a ruthenium atom, X represents a
halogen atom, Ll represents a benzene derivative

represented by the following general formula (4),
R3 R?

R4 R! 4
R® RS

wherein R! to R® may be the same or different from each
other and each represent a hydrogen atom, a saturated
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or unsaturated hydrocarbon group, an alkoxy group
having 1 to 4 carbon atoms, a hydroxyalkyl group having
1 to 4 carbon atoms, or an alkoxycarbonyl group, and r!

and R? may form together an alkylene chain which may
have a substituent or an alkylenedioxy chain which may

have a substitutent, and n is 2 and
a benzene derivative represented by the following
general formula (2):

L? ... (2)
as defined above whose boiling point is lower than that

of Lt."

Compared with claim 1 of the main request, claim 1 of
the auxiliary request contains the following additional
features at the end of the claim: "wherein the reaction

temperature is higher than the boiling point of the

benzene derivative represented by L2n,

The appellant's arguments, in so far as they are
relevant to the present decision, can be summarised as

follows:
Main request

The claimed method was novel over the disclosure of DI.
It differed therefrom in that it was carried out at a
high overpressure in an autoclave, i.e. a reaction
container suitable for high pressures, and in that this

reaction container was hermetically sealed.

The claimed method furthermore involved an inventive
step starting from the disclosure of D1 as the closest
prior art. The objective technical problem was the
provision of a method for producing a ruthenium complex

as defined in claim 1 in a higher yield, and there was
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no suggestion in the prior art to use an autoclave at

high pressures to solve this problem.
Auxiliary request

The claimed subject-matter was not only novel but also
inventive in view of the disclosure of D1. According to
claim 1 of this request, the reaction temperature was
significantly higher than the boiling point of L?, and
thus a high overpressure was present during the
reaction. This led to a significantly increased yield.
For the reasons given already with regard to the main

request, the claimed solution was not obvious.

The respondent's arguments, in so far as they are
relevant to the present decision, can be summarised as

follows:
Main request

The claimed subject-matter lacked novelty over the
disclosure of Dl1. A hermetically sealed autoclave as
defined in claim 1 was identical to the Schlenk line
used in D1. There was, in particular, no difference as
regards the permissible pressure range or the feature
of being "hermetically-sealed". Furthermore, both the
autoclave as claimed and the Schlenk line of D1
resulted in an infinitesimally small overpressure

during the reaction.

Furthermore, the claimed subject-matter was obvious.
The appellant had not shown that a higher yield could
be obtained over the entire scope claimed. The
objective technical problem therefore had to be
formulated less ambitiously as the provision of an

alternative method for producing a ruthenium complex as
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defined in claim 1. In view of this problem, the
replacement of the Schlenk line of D1 by a
hermetically-sealed autoclave did not involve any

inventive step.
Auxiliary request

Due to the fact that at least some of the ruthenium
complex (es) was (were) dissolved, the reflux temperature
in D1 had to be higher than the boiling point of the
pure solvent alone. The claimed features "wherein the
reaction temperature is higher than the boiling point

of the benzene derivative represented by L2" in claim 1
of the auxiliary request were thus implicitly met
already by Dl1. Hence, for the same reason as given with
regard to the main request, the subject-matter of the

auxiliary request lacked at least inventive step.

The respondent also objected to both requests under
Articles 123(2) and 84 EPC.

Reasons for the Decision

Main request
1. Novelty - Article 54 EPC

1.1 Claim 1 refers to a method for producing a ruthenium

complex [RuXZ(L2)]n, the method comprising heating and

stirring, in a hermetically-sealed autoclave, a
ruthenium complex [Rqu(Ll)]n and a benzene derivative

L? whose boiling point is lower than that of L.

1.2 D1 discloses the conversion of [RuCl,(p-cymene)], to
[RuCl, (mesitylene) ], in refluxing mesitylene for 24

hours under stirring. The reaction was "carried out
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under an atmosphere of nitrogen by using normal
Schlenk-line techniques" (page 606, first paragraph of
the Experimental Section). Chlorine is a halogen atom
"X" as required by claim 1. p-Cymene (l-methyl-4-
isopropyl benzene) meets the structural definition
given for L' in claim 1. Mesitylene (1,3,5-trimethyl
benzene) corresponds to the structural definition given
for L? in claim 1. The boiling point of mesitylene 1is
165 °C and thus lower than that of p-cymene, which is
177 °C. The requirement of claim 1 that the boiling

point of L? be lower than that of L' is thus equally
met.

Based thereon, only the remaining features of claim 1,
(1) that the reaction is carried out in an autoclave
(ii) that is "hermetically-sealed" and (iii) the
pressure resulting therefrom, could possibly
distinguish the claimed process from that of D1, where
a Schlenk-line is used. This issue was the subject of

the dispute between the parties.

The feature of claim 1 that the reaction is carried out

in an autoclave

With regard to the term "autoclave", the respondent
argued that the patent lacked any definition as to the
pressure range at which the autoclave could suitably be
operated. It therefore had to be construed as a
container withstanding any overpressure, i.e. an
overpressure which was undefined regarding its upper or
lower limit. There was thus no difference between an
autoclave as used in the claimed method and a Schlenk
line as disclosed in D1 as regards the pressure at

which these devices could be operated.
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The board does not agree. It is common general
knowledge that autoclaves are designed to withstand
high pressures. For instance, documents D30, D31 and
D38 depict at least one laboratory autoclave and give
details as to its specifications, in particular with
respect to the pressure range for which it is approved.
The pressure ranges are up to 3 bar (D30), up to 3-4
bar (D31) and up to 20 bar (D38), i.e. pressures

significantly higher than standard pressure.

The term "autoclave" can thus be circumscribed as a
reaction container suitable for carrying out reactions
therein under high pressures, i.e. under pressures
which are significantly higher than standard pressure.
Although this circumscription still leaves some
ambiguity as to the limits of high pressure, in the
board's view, as confirmed by the above documents, this
ambiguity does not reach thus far that normal glass
ware, such as the Schlenk-line used in D1, would be
considered suitable for pressures for which autoclaves
are made. The method of claim 1 thus differs from the
one disclosed in D1 in that it is carried out in a
reaction container that is suitable to be used at high

pressure. This is a first distinguishing feature.

The feature of claim 1 that the autoclave is

"hermetically-sealed"

This feature stipulates an autoclave which prevents any
exchange of material between the autoclave and its
surroundings during the entire reaction period.
Contrary thereto, the Schlenk-line of D1 must allow any
excessive gas phase, resulting from an expansion during
the heating up period, to escape, otherwise the
reaction apparatus might explode. It cannot therefore

be hermetically-sealed. The fact that the reaction
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according to claim 1 is carried out in an autoclave
that is hermetically sealed is thus a second

distinguishing feature.

The pressure at which the reaction is carried out

Document D1 does not disclose whether some sort of
pressure valve was attached to the Schlenk-line.
Further, even if that had been the case, document D1
still lacked a disclosure as to its nature. For
example, document D10 (page 232, first and second
paragraphs under "10.3.3 Uberdruckventile") refers to
bubble counters as pressure relief valves and states
that they allow excess pressure to be relieved from the
apparatus, i.e. they allow the pressure to go back to
ambient pressure. In view of this, it cannot be clearly
and unambiguously derived from D1 that the reaction
described therein had to have been conducted under a

pressure higher than ambient pressure.

On the other hand, the autoclave is hermetically sealed
according to claim 1. Heating of its content will
therefore lead to at least an infinitesimally small
overpressure inside of it. The presence of an
infinitesimally small overpressure as compared with
atmospheric pressure in D1 is thus a third

distinguishing feature.

The appellant argued that a high rather than an
infinitesimally small overpressure had to build up
inside the autoclave due to the fact that it was
hermetically sealed according to claim 1. The
distinguishing feature was thus a high rather than an
infinitesimally small overpressure. The board does not

agree:
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As shown by the respondent in its reply to the
statement of grounds of appeal (letter dated

3 April 2014, points 2.4-2.4.1.6 on pages 15-17), and
as reiterated by the respondent during the oral
proceedings, the volume of the autoclave and the amount
of the reaction material have a significant influence
on the pressure inside the autoclave. For example,
heating up 25 mL of mesitylene in an autoclave with a
volume of V = 50 mL up to 166 °C results in an internal
pressure of 1.5 bar. Reducing the amount of mesitylene
to 12 mL lowers the internal pressure to 1.4 bar.
Further reducing the amount of mesitylene would thus
equally further reduce the internal pressure down to an
infinitesimally small overpressure. This was not

contested by the appellant.

Because claim 1 does not specify the volume of the
autoclave or the amount of the reaction material inside
of it, it cannot be accepted that all the methods of
claim 1 result in a high overpressure inside the

autoclave.

The appellant further argued that autoclaves were
generally used under high pressure. As the method of
claim 1 made use of an autoclave, the method implicitly
had to be carried out under high pressure. For this
reason too, the claimed method differed from that
disclosed in document D1 in that it was carried out
under a high rather than an infinitesimally small

overpressure.

As set out above, the board acknowledges that the
suitability of an autoclave for high pressures imparts
properties which distinguish them from apparatuses made
e.g. from normal glass ware, such as the Schlenk-line

of D1. However, even though suitable for high
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pressures, autoclaves may also be used very well at
much lower pressures, such as at infinitesimally small
overpressure for instance. This situation is comparable
to a racing car that, although undeniably suitable for
being driven at very high speeds, can also be driven

very well at lower speeds.

The method of claim 1 thus differs from that disclosed
in document D1 in that it is carried out (i) at an
infinitesimally small overpressure, (ii) in an
autoclave, i.e. a reaction container suitable for high
pressures, (iii) wherein this reaction container is a
hermetically sealed reaction container. The method of
claim 1, and by the same token that of dependent claims

2 and 3, is thus novel over the disclosure of DI.

Inventive step - Article 56 EPC

Both parties started from the disclosure of D1 as the
closest prior art. The board sees no reason to depart

from this unanimous opinion of the parties.

As set out above, the board considers the method of
claim 1 to be distinguished from the disclosure of D1
in that it is carried out (i) at an infinitesimally
small overpressure, (ii) in an autoclave, i.e. a
reaction container suitable for high pressures, (iii)
wherein this reaction container is a hermetically

sealed reaction container.

The appellant argued that the effect obtained in view
of D1 was an increased yield: whereas a yield of 96%
was obtained in example 1 of the patent in suit,
document D1 (example with [RuCl, (1,3,5-Me3C¢gH3) ], at the
bottom of the left-hand column on page 606) reported a

yield of only 92%. Moreover, when reworking this
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example of D1 with a paraffin valve connected to the
Schlenk-line, the appellant found the product to
contain only 52% of the actual target complex (i.e.
[RuCly (mesitylene)],) amounting to an overall yield of
only 36% (D21). The yield of 92% given in document D1

was erroneous and the actual yield much lower.

Example 1 in the patent in suit reacts the same
compounds as those in document D1 "in a hermetically-
sealed autoclave" but at an internal temperature of
200 °C. After workup using heptane at -20 °C, a yield
of 96% was obtained. The appellant conducted an
analogous experiment with a slightly modified workup
procedure (hexane at 0 °C) and obtained the same yield
(D27) . Thus, conducting said reaction "in a
hermetically-sealed autoclave" gives the product,
irrespective of the workup procedure, in a slightly
higher yield when compared with D1 (96% vs. 92%).
According to the appellant, the internal temperature of
200 °C in these experiments, which is significantly
higher than the reflux temperature of D1, caused the

pressure inside the autoclave to be high.

Based on a comparison of example 1 in the patent in
suit or D27 with D1 one might possibly acknowledge that
at high overpressures, the technical effect linked to
the distinguishing features above is a (slight)
improvement of yield. Yet, as elaborated on above, not
only reactions conducted under a high overpressure but
also those conducted under only an infinitesimally
small overpressure fall within the subject-matter of

claim 1.

In the absence of any experimental data, e.g. in the
form of comparative tests, showing that a reaction

performed at the same temperature as in D1 and only an
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infinitesimally small overpressure gives a better
yield, the effect of a higher yield cannot be
acknowledged to occur over the whole breadth of the

subject-matter of claim 1.

In view of the above, and a lack of comparative data
close to the reaction conditions of D1, it is also
irrelevant whether the product of D1 was pure (as one
would assume based e.g. on Dl alone) or not (as argued
by the appellant based on D21). Under the assumption
that the product obtained in D1 was not pure,
comparative data would still be missing showing that a
reaction performed at the same temperature as in D1 and
only infinitesimally small overpressure leads to

improved purity and thus to a higher yield.

Based on the above, the objective technical problem has
to be formulated in less ambitious terms, i.e. as an
alternative method for producing a ruthenium complex

represented by formula (3) in claim 1.

It remains to be examined whether the solution to the
objective technical problem as defined in claim 1 is

obvious.

When seeking to provide an alternative method, the
skilled person would contemplate replacing the reaction
apparatus disclosed in document D1 by other well-known
reaction apparatuses. As set out by the board during
the oral proceedings and not contested by the
appellant, hermetically-sealed autoclaves belong to
such well-known reaction apparatuses. By replacing the
reaction apparatus disclosed in document D1 by such an
autoclave, a slight overpressure would automatically
result upon heating. The skilled person would thereby

arrive at the subject-matter of claim 1 without the
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need to apply inventive skills. Thus, the subject-

matter of claim 1 does not involve an inventive step.
Auxiliary request
3. Novelty and inventive step - Articles 54 and 56 EPC

Compared with claim 1 of the main request, claim 1 of

the auxiliary request has been limited by the following

features:

"wherein the reaction temperature is higher than
the boiling point of the benzene derivative

represented by L2".

In that regard, both parties agreed that

- "the boiling point of the benzene derivative

represented by L°" was the boiling temperature of
this benzene derivative L? under standard

conditions, and

- "the reaction temperature" was the temperature of
the mixture comprising the ruthenium complex(es)

and the solvent 1Z2.

As set out above (point 1.2), document D1 discloses
refluxing [RuCly (p-cymene)]> in refluxing mesitylene.
Not disputed by the appellant, it is a law of nature
that solutes, such as [RuCl;(p-cymene)],, lead to an
increase of the boiling point of the solvent (i.e.
mesitylene) containing it. This is evidenced, for
instance, by document D35 (point 17.2.2). The reflux
and thus reaction temperature in document D1 will
therefore be higher than the boiling point of (pure)

mesitylene under standard conditions. Hence, the
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features of claim 1 "wherein the reaction temperature
is higher than the boiling point of the benzene
derivative represented by L°" are already met by
document D1. The subject-matter of claim 1 of the
auxiliary request is thus distinguished from the
subject-matter disclosed in document D1 by the same

features as the subject-matter of the main request.

The reasoning above with respect to the main request
thus applies mutatis mutandis. Consequently, the
subject-matter of claim 1 of the auxiliary request

lacks inventive step in view of the disclosure of DI.

For these reasons it is decided that:

The appeal is dismissed.

The Registrar:

N. Maslin

The Chairman:
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