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Summary of Facts and Subm ssi ons

3070.D

The Appel l ant (Opponent) | odged an appeal on 25 My
2000 agai nst the decision of the Opposition Division
posted on 13 April 2000 rejecting the opposition

agai nst European patent No. 632 007 which was granted
on the basis of four clains, the only independent
claim 1l and dependent claim 2 reading as foll ows:

"1l. A nethod for producing acetic anhydride or a

m xture of acetic anhydride and acetic acid and for
renovi ng i odi ne conpounds therefrom wherein crude
acetic acid anhydride or a m xture of crude acetic
anhydri de and crude acetic acid is formed by reacting
di met hyl ether and/or nethyl acetate, and optionally
wat er and/ or methanol, w th carbon nonoxide in the
presence or absence of hydrogen in the presence of a
rhodi um conpound as a catal yst and nethyl iodide as a
cocatal yst and an iodide as a reaction pronoter, which
conprises the steps of heat-treating the crude acetic
anhydride or the m xture of crude acetic anhydride and
crude acetic acid in the presence of nethanol and/or
met hyl acetate in a treatnent tank at 110 to 200°C

for 5to 60 mnutes, wherein the anount of nethanol
and/or methyl acetate is 1 to 1000 nol per nol of the
i odi ne conpound to be treated and distilling the heat-
treated crude acetic anhydride or the heat-treated

m xture of crude acetic anhydride and crude acetic

aci d.

2. The met hod of claim1, wherein the crude acetic
anhydride or the m xture of crude acetic anhydride and
crude acetic acid to be heat-treated is obtai ned by
taking a crude reaction liquid out of the reactor,

subj ecting the crude reaction liquid to flash
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evaporation to give a vapor conprising acetic anhydride
and acetic acid, introducing the vapor into a
distillation colum, and taking out the crude acetic
anhydride or the m xture of crude acetic anhydride and
crude acetic acid through a side cut near the bottom of
the distillation colum."

1. Notice of Qpposition had been filed by the Appell ant
requesting revocation of the patent as granted in its
entirety for the ground of l|ack of inventive step.
Inter alia the follow ng docunents were submtted in
opposi ti on proceedi ngs:

(1) US-A-4 039 395,

(2) JP-B-61/8811, considered in the formof its
English translation

(3) US-A-4 628 041,

(4) Catalysis Today, Vol. 13, pages 73 to 91 (1992)

(5) US-A-5 169 982,

(6) EP-A-535 825 and

(8) JP-B-58/116436, considered in the formof its
English translation

L1l The Opposition Division held that the subject-matter
cl ai med invol ved an inventive step in the light of the
docunents cited. The docunents (5) and (8) represented
the closest prior art as they related to the renoval of
iodine inpurities fromacetic anhydride by a chem cal
treatnment. Starting the assessnent of inventive step

3070.D Y A
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fromthat state of the art the problem underlying the
patent in suit was seen in the provision of another
process for the sane purpose. The sol ution provided by
claim1l consisted in the use of nethanol and/or nethyl
acetate in a pretreatnent step, followed by
distillative separation. The docunents (1) to (3)

di scl osed the use of either nethanol or nethyl acetate
for a simlar purpose, nanmely the reduction of iodine
inmpurities in acetic acid streanms. A conbination of the
teachi ng of documents (1) or (2) with docunent (5)
appeared as one of the possibilities the skilled person
could have used, but there was no indication that he
woul d have regarded the use of nethanol and/or nethyl
acetate as being the nethod of choice. The shown

i nprovenent of the present invention when using a
pretreatnment step was unexpected in view of the
exanples 6 and 7 of docunent (5). Therefore a

conbi nation of that document wi th docunents (1) or (2)
woul d not have led to the clainmed subject-matter since
the skilled person could not have seen any reason in
docunent (5) to prefer the use of a pretreatnent tank.
Docunent (3) was not directed to the renpval of traces
of iodine inpurities but rather to the recovery of
rhodiumfroma fraction which could contain up to

24 wt % of i odi des.

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
three anmended cl ains submtted as auxiliary request on
3 March 2000, claim11 reading as foll ows:

"1l. A nethod for producing acetic anhydride or a
m xture of acetic anhydride and acetic acid and for
renovi ng i odi ne conpounds therefrom wherein crude
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acetic acid anhydride or a m xture of crude acetic
anhydri de and crude acetic acid is fornmed by reacting
di met hyl ether and/or nethyl acetate, and optionally
wat er and/ or met hanol, w th carbon nonoxide in the
presence or absence of hydrogen in the presence of a
rhodi um conpound as a catal yst and nethyl iodide as a
cocatal yst and an iodide as a reaction pronoter, which
conprises the steps of
- heat-treating the crude acetic anhydride or the
m xture of crude acetic anhydride and crude acetic
acid in the presence of nethanol and/or nethyl
acetate in a treatnent tank at 110 to 200°C for
5 to 60 mnutes, wherein the anount of nethanol
and/ or methyl acetate is 1 to 1000 nol per nol of
t he i odi ne conpound to be treated, and wherein the
crude acetic anhydride or the m xture of crude
acetic anhydri de and crude acetic acid to be heat-
treated is obtained by taking a crude reaction
liquid out of the reactor, subjecting the crude
reaction liquid to flash evaporation to give a
vapor conprising acetic anhydride and acetic acid,
i ntroducing the vapor into a distillation colum,
and taking out the crude acetic anhydride or the
m xture of crude acetic anhydride and crude acetic
acid through a side cut near the bottom of the
di stillation colum, and

- distilling the heat-treated crude acetic anhydride
or the heat-treated m xture of crude acetic
anhydride and crude acetic acid.”

At the oral proceedings before the Board held on
29 Cct ober 2002 the Respondent conceded that the
subject-matter of claim11 according the auxiliary
request was identical to that of claim2 according to
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the main request. In respect of that clainmed enbodi ment
he started from docunent (6) as the closest state of
the art in the assessnent of inventive step. This
docunent was directed to a purification process for
renoving iodine inpurities fromacetic anhydride
conprising a pre- and a post-flash
evaporation/distillation step. The probl em underlying
the patent in suit was to provide an alternative
purification process for renoving iodine inpurities
fromacetic anhydride having a simlar purification
efficiency. The claimed process differed fromthe known
process in using a chemcal reaction in a separate
treatnment tank for that purpose, nanely a reaction with
met hanol or nethyl acetate. The question was where the
skill ed person should | ook for an alternative
purification process. Docunents (1) and (2) were
directed to the purification of acetic acid with

nmet hanol or nethyl acetate. Since docunent (5)
indicated at colum 1, line 51 to colum 2, line 3 that
agents used for purifying acetic acid could not be used
for purifying acetic anhydride, the skilled person was
deterred from applying the teaching of docunents (1)
and (2) to acetic anhydride as they were directed to
the treatnment of acetic acid. Furthernore, neither
docunent (5) nor docunents (1) and (2) gave a hint to
use a separate treatnent tank as required in the patent
in suit. Though docunent (3) referred to the
purification of an acetic acid product stream from
iodine inpurities using a flash distillation foll owed
by a treatnment with nethyl acetate, this product stream
was different fromthat treated in the clained process.
The product streamtreated in docunent (3) conprised
rhodi um catalyst and lithiumions stenmng fromthe
synthesis step of acetic acid and the rhodi um catal yst
was supposed to interfere with the purification
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process. lodine inmpurities were enriched in that
product streamw th the consequence that it contained
before and after purification a higher anount of iodine
inmpurities than the product streamtreated in the
patent in suit. Therefore the invention was not obvious
in viewof that state of the art.

The Respondent further submitted at the oral
proceedi ngs before the Board that the object of the
present invention conprised the effective renoval of
hydrogen i odi de (patent specification page 3, line 21).
When questioned on the difference in inpurities in
respect of the prior art, he conceded that the inpurity
hydr ogen i odi de was mandatorily present and had to be
removed in the purification process according to the
invention as well as according to docunent (6) since
that inpurity was inevitably formed during the
precedent synthesis reaction.

The Appellant, with respect to the enbodi nent clai ned
in the auxiliary request and claim2 of the main
request, submtted that docunent (6) represented the

cl osest prior art. That docunent was directed to the
purification of acetic anhydride fromiodine inpurities
using a conventional flash distillation. As shown in
figure 2 of docunment (6) this flash distillation was
identical to that of the clainmed process. Starting from
t hat docunment in the assessnent of inventive step, the
further docunment (3) taught a purification process for
removing iodine inmpurities fromacetic acid using

met hyl acetate after a flash distillation. That
purification process showed an extraordinary efficiency
since it was applied to a product stream having a high
| oad of iodine inpurities. The chem cal purification of
acetic acid and of acetic anhydride were closely
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related as the iodine inpurities to be renoved from

ei ther product conprised essentially hydrogen i odide.
The inmpurity hydrogen iodide was well known to be
conmpul sorily formed in the preceding synthesis reaction
of both acetic acid and acetic anhydride and, thus, to
be renoved in the purification process of docunments (3)
and (6) as well as according to the invention. The

i nevitable formation of the inpurity hydrogen i odide
was not in dispute between the Parties and even shown
in the reaction schene on page 86 of docunent (4).
Remai ni ng rhodi um catal yst originating fromthe
precedi ng synthesis reaction and conprised in the
product streamtreated in docunent (3) did not affect
the purification process of renmoving iodine inmpurities
fromthat product streamw th nethyl acetate. Thus, the
skilled person was guided to the cl ai med process by
using nmethyl acetate after a flash distillation in
order to purify acetic anhydride w thout involving an

i nventive step.

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

The Respondent requested as main request that the
appeal be dism ssed and the patent be nmintained as
granted and as auxiliary request that the patent be
mai nt ai ned as anended on the basis of the auxiliary
request submtted on 3 March 2000.

The decision of the Board was given orally at the end
of the oral proceedings.

Reasons for the Decision

3070.D
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The appeal is adm ssible.

Amendnents (Article 123 EPC)

In claiml1 according to the auxiliary request the
features of claim2 as granted, i.e a flash evaporation
foll owed by a specific distillation, have been
incorporated into granted claim21. That anmendment finds
support in claim2 of the application as filed and,
thus, conplies with the requirenents of Article 123(2)
EPC.

That anendnent of claim 1l as granted brings 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.

| nventive step

The sole issue arising fromthis appeal consists in
deci di ng whet her or not the subject-matter of the
clainms of the patent in suit as granted according to
the main request or of the clains as anended according
to the auxiliary request involves an inventive step.

| ndependent claim1 of the auxiliary request is
directed to a preferred enbodi nrent of the main request,
namely to the subject-matter of dependent claim2 as
granted. Thus, the subject-matter clainmed in the
auxiliary request is covered by that of claim1l of the
mai n request. In case the enbodi nent according to the
auxiliary request |acked inventive step, such a |line of
requests would mandatorily result in the conclusion

t hat the preceding main request, which enconpasses that
obvi ous enbodi ment, at |east to that extent, cannot
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i nvol ve an inventive step either. For this reason, it
is appropriate that the auxiliary request, in
particul ar the subject-matter of claim1 thereof, is
examned first as to its inventive ingenuity.

The patent in suit is directed to a process for
produci ng acetic anhydride, optionally in adm xture
with acetic acid, and for renoving iodi ne conpounds

t her efrom whi ch process conprises the steps of
preparing crude acetic anhydride by reacting a
carbonyl ati on feedstock with carbon nonoxide in the
presence of a rhodium catal yst, nethyl iodide
cocatal yst and an iodide reaction pronoter, subjecting
the crude reaction liquid to flash evaporation foll owed
by a distillation, taking out the crude acetic
anhydri de through a side cut near the bottom of the
distillation colum, heat-treating the crude acetic
anhydride and distilling the heat-treated crude acetic
anhydride. The patent in suit ains at an efficient
renoval of iodine inmpurities fromthe product acetic
anhydri de.

A simlar process already belongs to the state of the
art in that docunent (6) describes a process for
producing a m xture of acetic anhydride and acetic acid
and for renoving iodine contam nants therefrom

(clains 2, 8 and 9; exanples 3 and 4). That process
conprises the steps of preparing crude acetic anhydride
by reacting a carbonylation feedstock wi th carbon
nmonoxi de in the presence of a rhodium catal yst, nethyl

i odi de cocatal yst and an iodide reaction pronoter, e.g.
hydrogen i odi de (page 3, line 23). The crude reaction
liquid is then subjected to a pre-flash vaporisation
and the vapour fraction thereof passed into a
distillation colum (claim2; page 6, lines 17 to 51,
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and figures 1 and 2). Acetic anhydride having
substantially reduced iodine content is renoved one or
two trays fromthe bottomof the distillation colum
(page 6, lines 50 and 51; exanples 3 / 4 on page 7,
lines 55 and 56; figure 2, line 12). A post-flash
vaporisation and distillation of the acetic anhydride
follows (claim?2; page 6, lines 52 and 53).

Docunent (6) achieves a substantial reduction of iodine
contam nation in the final product down to 1.3 ppm
iodide (claim?2; page 2, line 57; exanple 3).

For these reasons, the Board considers, in agreenent
with the Appellant and the Respondent, that the

di scl osure of docunment (6) specified above represents
the cl osest state of the art, and, hence, the starting
point in the assessment of inventive step.

In view of this state of the art the probl em underlying
the patent in suit, as correctly formul ated by the
Respondent, consists in providing a further
purification process for renoving iodine inpurities
fromacetic anhydride having a simlar purification
efficiency.

As the solution to this problemthe patent in suit
proposes a purification process for renoving iodine
inmpurities fromflash distilled crude acetic anhydride
and optionally acetic acid which process is
characterised by heat-treating the crude acetic
anhydride in the presence of nethanol and/or nethyl
acetate in a treatnent tank at 110 to 200°C for 5 to
60 m nutes, wherein the anmount of nethanol and/or

met hyl acetate is 1 to 1000 nol per nol of the iodine
conmpounds to be treated.
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The Appel |l ant never disputed that the clainmed process
successfully achieves the efficient renoval of iodine
conpounds; and the Board is not aware of any reason for
chal l enging this finding. The specification of the
patent in suit denonstrates in exanples 1 and 2 the | ow
i odi ne contam nati on of acetic anhydride purified
according to the clained process. For these reasons,
the Board is satisfied that the probl emunderlying the
patent in suit has been successfully sol ved.

Finally, it remains to be deci ded whether or not the
proposed solution to the probl emunderlying the patent
in suit is obvious in view of the cited state of the
art.

When starting fromthe purification process known from
docunent (6) it is a matter of course that the person
skilled in the art, seeking to provide an alternative
purification process for renoving iodine inpurities,
woul d turn his attention to that prior art just
addressing that technical problem He would take
docunent (3) into consideration which ains at renoving
i odi ne conpounds from a product stream cont ai ning
acetic acid (claim1l1, steps 3 and 4; colum 2, lines 14
and 15). He would be struck in particular by the
efficiency of the process of that docunment since it
"renoves substantially all of the iodide" (colum 3,
line 36).

That docunent (3) teaches to renove iodi ne conpounds
froma product stream which has been subjected to a
flash distillation by adding an excess of nethyl
acetate, thereby converting the nethyl acetate to
met hyl iodide which is renoved by subsequent
distillation (claiml1, steps 3 and 4). The treatnent
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with nmethyl acetate is operated at a tenperature of

130 to 190°C (claim2) for a sufficient tine (colum 3,
line 30) and the nol ar excess of nmethyl acetate to
total iodine is e.g. 15:1 (exanple 2, table 1 including
footnote 2).

The Board concludes fromthe above that docunent (3)

gi ves the person skilled in the art a concrete hint on
how to sol ve the problemunderlying the patent in suit
to provide a further purification process for renoving
iodine inpurities (cf. point 3.3 supra), nanely by
heat-treating a flash distilled m xture of acetic
anhydri de and acetic acid known from docunent (6) with
nmet hyl acetate for a sufficient tinme at a tenperature
and a nol ar excess of nmethyl acetate which lie within
t he cl ai ned ranges of 110 to 200°C and 1 to 1000 nol,
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 involving any inventive ingenuity. The
numerical time range of 5 to 60 mnutes indicated in
claim11 for that heat-treatnent can neither provide the
claimed process with any inventive ingenuity as that
range is arbitrary and the determ nation of a tine
range to be considered "sufficient" is anyhow within
the routine of a skilled person, which finding was not
di sputed by the Respondent.

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

The Respondent argued that the product streamtreated
in docunent (3) was quantitatively different fromthat
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treated in the clained process since the iodine
inmpurities were enriched in the former with the
consequence that it contained before and al so after
purification a higher anpunt of iodine inpurities than
t he product streamtreated in the patent in suit.

However, claim 1l does not specify any particular limt
for the level of iodine inpurities in the product
streamto be treated as well as in the final product.
Thus, the Appellant's argunent based on an all eged
mandatory and significant difference in the |evel of
iodine inpurities between the process of docunent (3)
and of the patent in suit is not supported by the
facts. Moreover, the skilled person is all the nore
likely to pursue the course indicated in docunment (3)
as the process of that docunent was taught to be very
efficient since it renoves substantially all of the

i odi ne.

The Respondent argued furthernore that the product
streamtreated in docunent (3) was qualitatively
different fromthat treated in the clainmed process
since the fornmer conprised rhodiumcatalyst and |ithium
ions originating fromthe synthesis step. He concl uded
that the rhodi um catal yst was supposed to trouble a
purification step.

It is true that the product streamtreated in the
purification step of claiml is substantially free of
rhodi umcatalyst and lithium contrary to that of
docunent (3). The Board, however, cannot share the
Respondent's concl usion drawmn fromthat finding. The
teachi ng of document (3) itself is evidence to the
contrary as the purification process of that docunent
i s successful in the presence of rhodium catal yst.
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Thus, there is no reason to specul ate about or to
suppose any troubling of the purification step by
remai ni ng rhodi um catal yst, as the Respondent does and
even less in the absence of it in the product stream
purified according to the clai med process.

Mor eover, the Respondent alleged that the contam nants
and inpurities to be renoved in the process of
docunent (3) were qualitatively different fromthose
removed in the clainmed process where inter alia

hydr ogen i odi de was renoved (specification of the
patent in suit, page 3, line 22). Therefore,

docunent (3) was not to be taken into account when

| ooking for a solution to the probl em underlying the
patent in suit.

However, the product streamtreated in the purification
process of docunment (3) is |ikew se contam nated with
inter alia hydrogen iodide (colum 2, lines 20 and 30)
and that purification process renoves substantially al
of the iodine inpurities, including explicitly hydrogen
iodide (colum 3, line 37). Hence, the Respondent's

all egation is not supported by the facts; on the
contrary the skilled person had even an additional
incentive to consider docunment (3) for solving the
probl em underlying the patent in suit, thereby
rendering the clained invention obvious.

The Respondent submitted that docunent (5) indicated at
colum 1, line 51 to colum 2, line 3 that agents for
purifying acetic acid could not been used for purifying
acetic anhydride, thereby deterring the skilled person
fromapplying a purification agent known for acetic
acid in a purification process of acetic anhydri de.
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However, the teaching of docunent (5) addressed by the
Respondent sinply indicates that acetic anhydride

under goes saponificati on when using an aqueous al kal i ne
solution as purifying agent (colum 1, line 67 to
colum 2, line 3). That document specifies at colum 1,
line 66 and 67 that this statenent is limted
exclusively to that particular agent, i.e. to an
aqueous al kal i ne solution. Docunment (3) directed to the
purification of an acetic acid containing product
stream however, teaches to use a different agent,
nanely nethyl acetate. For that reason, the person
skilled in the art is not deterred from applying the
teachi ng of document (3), i.e. using nethyl acetate as
purifying agent, in the process for purifying acetic
anhydride known fromthe closest prior art docunent (6)
in order to solve the problemunderlying the patent in
suit.

For these reasons, the solution to this problem
proposed in claiml is obvious in the light of the
prior art.

As a result, the Respondent's auxiliary request is not
al l omwabl e for |ack of inventive step pursuant to
Article 56 EPC

The main request covers the subject-matter of claiml
of the auxiliary request in the formof the preferred
enbodi mrent of claim2 as granted. Therefore the

consi derations having regard to inventive step given in
points 3.2 to 3.6 supra and the conclusion drawn in
point 3.8 supra with respect to the auxiliary request
applies also to the main request, i.e. the subject-
matter clained is obvious and does not involve an

i nventive step.
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6. In these circunstances, the Respondent's nain request
shares the fate of the auxiliary request in that it too
is not allowable for lack of inventive step pursuant to
Article 56 EPC

Or der

For these reasons it is decided:

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

3070.D



