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Deci sion of the Opposition D vision of the
European Patent O fice posted 26 January 1999
rejecting the opposition filed agai nst European
patent No. 0 579 323 pursuant to Article 102(2)
EPC.
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Summary of Facts and Submn ssions

1743.D

The appeal lies fromthe Opposition Division's
deci si on, dispatched on 26 January 1999, rejecting the
opposi tion agai nst European patent No. 0 579 323, which
was granted on the basis of Cains 1 to 14.

The sol e i ndependent claimas granted read:

"1.Process for the preparation of cycl ohexyl

hydr oper oxi de by converting cycl ohexane into a m xture
consi sting substantially of 0.5-8 wt.% of cycl ohexyl
hydr oper oxi de and 0.1-4 wt. % of cycl ohexanol and

cycl ohexanone in cycl ohexane, this being effected using
an oxygen-contai ning gas at a tenperature between 130
and 200EC and a pressure between 4 and 50 bar during
0.05 to 14 hours in the absence of catalysts, and
optionally subjecting the mxture after the reaction to
partial expansion, this process being characterized in
that 0.1 to 3 w.%of oxidic products with Iinear or
cyclic alkyl chains with 1-6 carbon atons are present
in the cycl ohexane at the start of the oxidation
reaction.”

The Qpposition Division held in particular that the

cl ai med process essentially differed fromthe known
processes by the presence at the start of the oxidation
reaction of 0.1 to 3 w.% of oxidic products as defined
in the characterizing part of Claiml. Mreover, it
hel d that the clai ned process involved an inventive
step, since it was not suggested in the prior art that
the presence of 0.1 to 3 w.% of such oxidic products
at the start of the oxidation reaction would result
into a reaction accelerating effect.
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L1, Oral proceedi ngs before the Board took place on
19 June 2002.

I V. The Appel |l ant submitted that docunent

(6) US-A-2 223 494,

which was filed with the statenent setting out the
grounds of appeal, was novelty destroying for the
cl ai med process.

Furt hernore, the Appellant was of the opinion that the
cl ai med process was obviously derivable fromthe
t eachi ng of docunent

(3) FR-A-2 119 397

i n conmbination with docunents (6) and

(2) Journal of Organic Chem stry, 41, pages 1 to 10,
1976,

since it was known from docunent (3) that hydrocarbons,
such as cycl ohexane, may be converted into their
hydr oper oxi des at the tenperature and pressure as
defined in present Claiml, since it was known from
docunent (2) that cycl ohexanone accel erates the

oxi dati on of cycl ohexane and since it was known from
docunent (6) that the start of the oxidation was
pronoted by using 0.1 to 0.5 w-%of an initiator such
as cycl ohexanone.

V. The Respondent contested that docunent (6) would be

novelty destroying for present Caiml, since it
nei t her disclosed a process for preparing cycl ohexyl

1743.D Y A
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hydr oper oxi de nor an oxi dation process in the absence
of a catalyst.

Concerning inventive step, the Respondent argued that a
skill ed person would not conbine the teaching of
docunent (6) with the teaching of docunent (3) because
docunent (6) concerned the preparation of cyclic

al cohols and cyclic ketones by conducting the oxidation
in the presence of a catal yst whereas docunent (3)
concerned the preparation of hydroperoxides in the
absence of a catalyst. Mreover, he submtted that
docunent (2) was concerned with the oxidation of

cycl ohexane into cycl ohexyl hydroperoxide in the
presence of specific initiators, which differed from
those of present Claiml, and that it neither suggested
the reaction tenperature nor the anmounts of initiator
as clainmed in present Caiml.

VI . The Appel l ant requested that the decision be set aside
and that the patent be revoked.

The Respondent requested that the appeal be dism ssed
and that the patent be maintained.

VII. At the conclusion of the oral proceedings the Board' s

deci si on was pronounced.

Reasons for the Decision

1. The appeal is adm ssible.

2. Novel ty

After exam nation of the cited prior art docunents, the

1743.D Y A
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Board has reached the conclusion that the subject-
matter of Clains 1 to 14 is novel over the teachings of
the cited prior art docunents, since none of those
docunents di scl oses a process of oxidizing cycl ohexane
in the absence of a catalyst wherein 0.1 to 3 wt. % of
oxidic products with linear or cyclic alkyl chains with
1 to 6 carbon atons are present in the cycl ohexane at
the start of the oxidation reaction.

In this context, the Board observes that Caim1l of the
patent in suit concerns an oxidation process for
prepari ng hydroperoxides in the absence of a catalyst,
wher eas docunent (6) nerely describes an oxidation
process in the presence of a catalyst. Thus, already on
the basis of this difference the clained subject-nmatter
nmust be consi dered as bei ng novel.

I nventive step

I n accordance with the "probl em sol ution approach”
appl i ed by the Boards of Appeal to assess inventive
step on an objective basis, it is necessary to
establish the closest state of the art being the
starting point, to determne in the light thereof the
techni cal probl em which the invention addresses and
solves, and to exam ne the obvi ousness of the clained
solution to this problemin view of the state of the
art.

According to the established jurisprudence of the
Boards of Appeal the "closest state of the art" is
normal ly a prior art docunent disclosing subject-matter
aimng at the sane objective as the clained invention
and having the nost relevant technical features in
common.
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Consequently, the Board considers in agreenent with
both Parties that docunent (3) represents the closest
prior art.

Docunent (3) discloses the uncatal ysed oxi dation of
hydr ocar bons, such as cycl ohexane, in high selectivity
and high conversion rates in the presence of both a
tertiary alcohol as stabiliser and a tertiary

hydr operoxide as initiator. The oxidation is carried
out at 80 to 180°C and at 1 to 20.7 bar (1 to 20.4 atm
in a nolar range of tertiary al cohol to hydrocarbon of
0.05:1to 1.5:1 and a nolar ratio of tertiary

hydr oper oxi de to hydrocarbon of 0.01:1 to 0.3:1

(page 2, line 27 to 33, page 3, lines 6 to 8, page 4,
lines 13 to 18, and exanple 1).

Regarding this closest state of the art, the Respondent
subm tted that by applying the clained process a high
selectivity for the hydroperoxi de product conbined with
a high conversion rate of the cycl ohexane starting
compound i s achieved, while the use of a tertiary

al cohol and a tertiary hydroperoxi de can be avoi ded.

Thus, in view of these subm ssions, which have not been
contested by the Appellant, it is the Board s position
that the technical problemunderlying the patent in
suit is the provision of a further process for
prepari ng cycl ohexane hydroperoxide in high yields and
selectivity at relatively high conversion rates,

W thout the need of a tertiary alcohol and a tertiary
hydr oper oxi de (see also colum 2, line 55 to colum 3,
line 1 of the patent in suit).

According to present Claiml this technical problemis
sol ved by providing a process which is essentially
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characterised by the use of 0.1 to 3 wm.%oxidic
products with linear or cyclic alkyl chains with 1 to 6
carbon atons at the start of the oxidation reaction, ie
as an initiator.

Havi ng regard to the technical information provided in
the patent in suit, in particular in the exanples, the
Board considers it plausible that the technical problem
as defined above has been solved. This was not disputed
by the Appell ant.

In assessing inventive step the question now i s whet her
a skilled person starting fromdocunent (3), and having
know edge of docunents (2) and (6), would arrive at the
sol ution of the above defined technical problem as

cl ai ned.

The Appel lant argued that it woul d be obvious to the
skilled person to replace the initiator used in
docunent (3) by cycl ohexanone in view of docunents (2)
and (6).

Docunent (2) discloses the oxidation of cyclohexane and
Its oxidation products. In its introduction concerning
earlier research in this technical field it indicates
the difference between an uncatal ysed oxi dation giving
t he hydroperoxide as the major product and a catal ysed
process, such as caused by the steel vessel wall of the
reactor, where peroxide is apparently deconposed and
cycl ohexanone is achieved as the major product (see
page 1, left-hand columm, |ast paragraph to the right-
hand colum, line 1). In this context it al so discloses
t hat "Addi ng cycl ohexyl hydroperoxide initially to a
cycl ohexane oxidation at 145° in steel had no
significant effect on the reaction; however, if
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cycl ohexanone is added in anounts found normally after
about 10 hr of reaction, the reaction begins at the
maxi mum rate that nornmally woul d be del ayed for several
hours" (page 1, right-hand colum, lines 1 to 6). This
teachi ng therefore concerns an oxidation reaction in a
steel vessel functioning as a catalyst, wherein
consequently cycl ohexanone is achieved as the nmain

oxi dation product. It does not provide any information
to the skilled person that the addition of

cycl ohexanone at the start of the reaction in an
uncat al ysed oxi dation reaction woul d sol ve the
techni cal problem as defined above.

Furthernore, it discloses the results of investigations
relating to the oxidation of cyclohexane in a glass
vessel, ie in the absence of a catalyst, in the
presence of di-tert.butyl peroxide, N/ N -

azobi s(i sobutyronitrile) or N, N -

azobi s(cyanocycl ohexane) as initiator. This teaching
does not provide any incentive to the use of an
initiator as claimed in Caim1 of the patent in suit.

It is true that it is indicated by referring to Table I
that in an experinent using N, N -azobis(1-

cyanocycl ohexane) as initiator the addition of

cycl ohexanone in an anount of about 2% accel erates the
conversion rate of cycl ohexane by a factor of 3 (see
under "Prelimnary Oxidations” in the right-hand col um
of page 2). However, this does not suggest to the
skill ed person that cycl ohexanone could be used as an
initiator as such, let alone that it would lead to the
form ng of cycl ohexane hydroperoxi de as the major
product. Actually, it follows from T Table I, [ ast
experinment, that said addition of cycl ohexanone results
in the formng of cycl ohexanone in an anount of about
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five times that of cycl ohexane hydroperoxi de. Mbreover,
the statenents in the right-hand colum on page 9: "The
accunul ati ng ketone al so catal yzes the deconposition of
hydr operoxi de into radicals, increasing the rate of

oxi dati on, regenerating ketone, and producing

cycl ohexanol, which is readily oxidized to nore ketone.
Cycl ohexanol al so accel erates deconpositions of
hydr oper oxi de" actually | ead away fromthe use of

cycl ohexanone and cycl ohexanol for the solution of the
above defined technical problem

Docunent (6) concerns the production of cyclic al cohols
and cyclic ketones in good yields by oxidation of
cyclic saturated hydrocarbons in the presence of a
catal yst (see page 1, left colum, lines 6 to 31).
Moreover, it discloses that at tenperatures of 170°C,
or below, the yields and efficiency of the process, ie
t he production of cyclic al cohols and cyclic ketones,
may be even further inproved by performng the
oxidation in the presence of an initiator, such as

cycl ohexanone, in anmounts of about 0.3 % by wei ght (see
page 1, left colum, line 53 to the right colum,

line 53, as well as Exanple 1 relating to the
production of cycl ohexanol and cycl ohexanone at a
tenperature of 145°C and an el evated pressure). Since
this docunent does not relate to the preparation of

cycl ohexyl hydroperoxide at all, and actually concerns
a different technical problem in the Board' s judgnent,
the skilled person would not have any reason to nodify
the process of docunent (3) by replacing the initiators
used therein.

In this context, the Board observes that the skilled
person in view of the fact that - as submtted by the
Appel  ant and not contested by the Respondent - it was
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known that the oxidation of cycl ohexane to cycl ohexano
and cycl ohexanone i nvol ves the form ng of cycl ohexyl
hydr operoxi de as an i nternedi ate conmpound in a first
step coul d have taken the use of an initiator as

di scl osed in docunent (6) into consideration for
preparing cycl ohexyl hydroperoxi de. However, according
to the established case | aw of the Boards of Appeal for
determining | ack of inventive step, it is necessary to
show that considering the teaching of the prior art as
a whol e, w thout using hindsight based on the know edge
of the clainmed invention, the skilled person would have
arrived at the clained solution of the technica
problemto be solved. However, as indicated above, a
skill ed person, when trying to solve the present

techni cal problemunderlying the patent in suit, would
not have had any reason to replace the initiators of
docunment (3) by those as defined in present Claim1l in
order to provide a process for preparing cycl ohexyl

hydr operoxide in high yields and selectivity at
relatively high conversion rates.

3.13 Therefore, the Board cones to the conclusion that the
process according to Claiml is not obviously derivable
fromthe cited prior art.

3.14 Clains 2 to 14, which represent preferred enbodi nents

of aiml, derive their patentability fromthe sane
i nventive concept.

Or der

For these reasons it is decided that:

1743.D Y A



- 10 - T 0313/99

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin J. Jonk
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