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Summary of Facts and Submni ssions

2087.D

Noti ce of opposition was filed on the grounds of
Article 100(a) EPC that Cains 1 to 5 for ES and O ai ns
4 to 8 for AT, BE, CH, DE, DK, FR GB, GR IT, LI, LU,
NL and SE of European patent No. 0 448 254 did not neet
the requirenents of novelty and inventive step. The
opposition was supported inter alia by docunents

(1) EP-A-0 325 954 and
(2) J. Og. Chem 55(3), pages 812 to 815, 1990.

The appeal lies fromthe Opposition Division's

i nterlocutory decision, dispatched on 23 January 1998,
that Clains 1 to5 for ES and Clains 4 to 8 for AT, BE
CH, DE, DK, FR, GB, GR IT, LI, LU NL and SE, received
on 20 May 1996, were found to neet the requirenents of
novelty and inventive step.

Claim4 for AT, BE, CH DE, DK, FR GB, GR IT, LI, LU,
NL and SE, which was identical with Aaim1 for ES,

read:

"A process for the preparation of an optically active
(C-G)al kyl 2R-chroman-2-car boxyl ate of the fornula

pee

(I1)

whi ch conprises the steps of:
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(a) partially hydrolysing the correspondi ng racemc
(C-G)al kyl chroman-2-carboxylate in a reaction-
i nert solvent conprising water in the presence of
a catalytic ambunt of a mcrobial |ipase (derived
from Pseudononas fluorescens) to forma mxture
conprising said (C-GC)al kyl 2R-chronman- 2-
carboxyl ate and 2S-chroman- 2-carboxylic acid; and

(b) recovering said (C-GC)al kyl 2R-chroman- 2-
carboxylate fromsaid m xture."

Clainms 5to 8 for AT, BE, CH DE, DK, FR GB, GR IT,
LI, LU NL and SE and Clains 2 to 4 for ES were
dependent upon Claim4 respectively daiml

The Opposition Division was of the opinion that it
coul d not be predicted that |ipase derived from
Pseudononas fl uorescens woul d effect the sane
enanti osel ective hydrolysis on unsubstituted chroman-2-
carboxylic acid esters as on chroman-2-carboxylic acid
esters having a hydroxy substituent at position 6 or 7,
as described in docunent (1).

Oral proceedi ngs before the Board of appeal took place
on 7 August 2001.

The Appel |l ant (Opponent) recogni sed the novelty of the
cl ai med process but contested that it net the

requi renments of inventive step. In particular, he
submtted that it was known from docunent (2) that a
broad spectrum of substrates may be used in the
enanti osel ective hydrolysis using |ipase derived from
Pseudononas fl uorescens and that chromans were known to
be suitable substrates. Consequently, a skilled person
coul d expect with a reasonabl e expectati on of success
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that the sanme enanti osel ective hydrol ysis would occur
Wi th hydroxy substituted chronman-2-carboxylic acid
esters as with such esters not bearing a hydroxy group.

The Respondent essentially argued that it follows from
docunents (1) and (2) that small changes in the

chem cal structure of the substrate nmay have dramatic

i nfluences on the enantiosel ective hydrolysis of |ipase
derived from Pseudononas fl uorescens. Therefore, in the
absence of any specific teaching in the prior art, it
is not possible to predict the result of using a
particul ar enzynme on a particul ar substrate.

The Appel | ant requested that the decision under appea
be set aside and that European patent No. 0 448 254 be
revoked.

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

Reasons for the Decision

1

2087.D

The appeal is adm ssible.

Claim4 for AT, BE, CH DE, DK, FR GB, GR IT, LI, LU,
NL and SE and Aaim1l1l for ES

The Board has reached the conclusion that those clains
neet the requirenents of Article 123(2) and (3) EPC and
that they are novel over the cited prior art. Since
this was not disputed any nore, it is not necessary to
gi ve detail ed reasons for this findings.

Therefore, the only point at issue in the present case
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i's whether the clainmed process neets the requirenent of
I nventive step

Both Parties were of the opinion that docunent (1)
represented the closest state of the art.

I n accordance with the "probl emsol ution approach”
appli 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
sol ves, and to exam ne the obvi ousness of the clained
solution to this problemin view of the state of the
art.

The "cl osest state of the art” is normally a prior art
docunent discl osing subject-nmatter aimng at the sane
obj ective as the clained invention and havi ng the nost
rel evant technical features in common.

According to the patent in suit the optically active
(C-GC) al kyl 2R-chroman-2-carboxyl ates obtai ned from
the clainmed process are suitable internediates in the
preparation of a particular known hypogl ycem c agent
(see page 4, lines 44 to 46), whereas docunent (1)
concerns a nethod of preparing optically pure

enanti omeri c chroman-2-carboxylic acids esters being
substituted in their 6- or 7-position by a hydroxy
group, which are suitable internediates in the
preparation of certain antiallergic and
antiinflammtory conpounds (see page 5, lines 23 to
30) .

Chromans in order to be suitable as internediates in
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the preparation of the antiallergic and
antiinflamuat ory conpounds nust carry a hydroxyl group
in the phenyl noiety of the chromane structure, whereas
chromanes suitable as internediates in the hypoglycemc
agent nust be unsubstituted in the phenyl noiety.
Consequently, the hydroxy substituted chromanes known
from docunent (1) cannot be considered to be concerned
with subject-matter aimng at the sanme objective as the
unsubstituted chromanes obtai ned according to the

cl ai med process.

Therefore, docunent (1) cannot be considered to
represent a suitable starting point in assessing
I nventive step

Since the only available prior art nmentioning optically
active chroman-2-carboxylic acids and correspondi ng

al kyl esters is the reference in the introductory part
of the patent in suit (see page 2, lines 20 to 23) to
Schaaf et al., J. Med. Chem, volune 26, pages 328 to
334 (1983), this docunent, further referred to as
docunent (6), is considered to represent the only
suitable starting point in assessing inventive step.

Docunent (6) is nmentioned in the description of the
patent in suit on page 2, lines 18 and 19, as it was in
the application as filed. The nentioned prior art was
not submtted before the Opposition Division or during
appeal proceedings and thus it mght be a question
whet her or not this prior art can be considered by the
Board in these proceedings. In the present case, the
Board is of the opinion that for the exam nation of an
inventive step it is necessary to objectively exam ne
the conplete prior art on file for equally objectively
finding out the problemwhich was to be sol ved by the
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cl ai med subject-matter. The Board follows with this
view the decision T 536/88 (QJ EPO, 1992, 638) stating
that while docunents cited and di scussed in the patent
in suit are in principle not automatically

subj ect-matter of an opposition appeal proceedings,
this does not extend to a prior art docunent in a

Eur opean patent which is discussed as essential prior
art inrelation to which the technical problemto be
solved is fornmulated. Such a prior art docunent forns
part of the docunents to be discussed in an opposition
appeal proceedings, even if it was not expressly
mentioned within the tine [imt for the opposition.
Docunent (6) is such a docunent, and so can be
consi der ed.

Docunent (6) describes in the Ieft-hand col um on

page 334 under the headings "15-(I-2,3-D hydro-2-
benzopyr anyl ) - u- pent anor prost agl andi ns F,; and E,” and
"15- (d-2, 3- D hydro- 2- benzopyranyl ) - u-

pent anor prost agl andi ns F,;, and E,” a nethod of preparing
t he enantiomers of unsubstituted chroman-2-carboxylic
acid and the nethyl esters thereof by adding |-
anphetam ne to a solution of racem c chroman-2-
carboxylic acid and collecting the resultant salt by
filtration, thus separating one enantioneric chroman-2-
carboxylic acid in crystallised formfromthe other
enantioneric formsolubilised in the nother |iquid, and
subsequent|ly esterifying each enantioneric chroman- 2-
carboxylic acid with nethanol.

In view of the teaching of docunent (6), the technica
probl em underlying the patent in suit consists in the
provision of a further process of preparing
unsubstituted 2R-chronman-2-carboxylates in a sinple way
and in high yield (see the patent in suit, page 2,
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i ne 44).

The patent in suit clains to solve this problemwth
the clainmed process (see point | above).

2.5 The first point to be considered in assessing inventive
step is then whether it has been convincingly shown
that by the process according to Caim1l the problem
underlying the patent in suit has effectively been
sol ved.

It has never been contested that by the data presented
in Exanple 2 of the patent in suit a credible case has
been put forward that the problemunderlying the

i nvention, as defined in point 2.4 above, is
effectively solved by the cl ained process.

2.6 Therefore, it remains to be decided whether a skilled
person woul d have expected that by the cl ai ned process
(C-GC)al kyl 2R-chroman- 2- car boxyl ates of fornula (11)
could be prepared in a sinple way and in high yield.

2.7 It was not contested that when trying to solve the
above stated problem the man skilled in the art is
awar e that docunment (1) describes in exanples 1 and 2
the separation of the enantioneric forns fromracemc
et hyl chroman-2-car boxyl ate havi ng a hydroxy group in
its 7-position by partially hydrolysing the racem c
m xture in an aqueous reaction-inert solvent in the
presence of a catalytic anpbunt of |ipase enzyne derived
from Pseudononas fl uorescens, wherein the S-enantioner
is selectively hydrol ysed and subsequently separating
the S-enantionmer in its carboxylic acid formfromthe
R-enantioner as ethyl ester by generally known
extraction nethods and that docunent (2), which

2087.D Y A
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concerns the enantiosel ective hydrol yses of a variety
of 2-substituted racem c esters catal ysed by |ipase
derived from Pseudononas fl uorescens, teaches that
Pseudononas fl uorescens has shown specificity for the
S-enantioner of all 2-substituted esters tested and
that it has a broad spectrum of substrate specificity.
In particular, it describes the enantiosel ective
hydr ol ysis of a nunber of 2-substituted hexanoic acid
esters and it says that the broad spectrum of
substrates includes chromans such as the 3, 4-di hydro-7-
hydr oxybenzo[ b] pyr an- 2-carboxylic acid ethyl ester (see
page 812, left hand col unm, second paragraph, and
Table 1).

The Respondent contested however that it could be
deduced from any of docunents (1) and (2) that the sane
enanti osel ective hydrol ysis would occur by using a

| i pase derived from Pseudononas fluorescens in the
hydr ol ysi s of unsubstituted chroman-2-carboxyl ate
esters as in the hydrolysis of chroman-2-carboxyl ate
esters having a hydroxy group in its 7-position.

As support of this argunent, the Respondent referred to
page 4, lines 14 to 31 and 45 to 48 of docunent (1),
saying that it was known that relatively m nor changes
in the substrates may have a serious inpact on the
enantiosel ectivity of the hydrolysis of alkyl esters
and that kinetic resolutions catal ysed by |ipase have

t he di sadvantage that the specificity of the enzyne
often cannot be predicted for a given substrate.
Furthernore, the Respondent referred to Table 1 of
docunent (2), fromwhich it follows that
enanti osel ective hydrolysis of 2-substituted hexanoates
occurs only for fluoro, hydroxy and brono 2-
substituents, whereas no reaction is observed for
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trifluoromethyl and ethyl 2-substituents.

However, the passages referred to in docunent (1),
apart fromrelating to sone state of the art

acknowl edged in that patent application, concern the
specificity of certain m croorgani sns or certain
enzynmes and do not give any information about the
enantiosel ectivity of |ipase derived from Pseudononas
fluorescens. It is only by the disclosure of the
process for preparing optically pure enantioners of
chr oman- 2- car boxyl ate esters bearing an hydroxy group
inits 6- or 7-position, as exenplified by the
enanti osel ective hydrolysis of racem c ethyl 7-hydroxy-
chr oman- 2- carboxyl ate in exanple 2, that any
information is given about the enantioselectivity of

| i pase derived from Pseudononas fl uorescens.

Additionally, the informati on obtainable from Table 1
of docunent (2) may not be taken in isolation, but
shoul d be considered in conbination with the conplete
teaching of this docunent. In the discussion given on
page 814 (see the paragraph bridging the |eft-hand
colum and the right-hand colum) it is nanely said
that |ipase derived from Pseudononas fl uorescens has

di spl ayed excel l ent stereoselectivity in the hydrolysis
of 2-substituted racemc esters and that the
substituents at the C- 2 position accepted by the enzyne
have been fluorine, chlorine, brom ne, hydroxy, as

evi denced by the data in Table 1, and cyclic ethers,
under which case chromans fall. The teaching of
docunent (2) is thus not restricted to the
enanti osel ective hydrolysis of 7-hydroxy-chroman- 2-
carboxyl ate esters, but it concerns the
enanti osel ective hydrolysis of 2-substituted racemc
esters in general and chroman-2-carboxyl ate esters in
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particul ar. Moreover, it gives at |east a genera

i ndication that |ipase derived from Pseudononas
fluorescens may enabl e an enanti osel ective hydrol ysis
of chroman-esters.

The correct approach in assessing inventive step i s not
whet her a skilled person would derive from given
information in the prior art a sure predictability of
success, as submtted by the Respondent, but rather
whet her it would be obvious to try sonething with a
reasonabl e expectation of success, which inplies the
ability of a skilled person to reasonably predict, on
the basis of the existing know edge, a successful

concl usi on of an experinent (see point 28.5 in the
Reasons for the Decision of T 694/92, QJ EPO 1997, 408,
and point 7.4.4 in the Reasons for the Decision of

T 296/ 93 of 28 July 1994).

In the present case, neither docunent (1) nor docunent
(2) provides a skilled reader with such infornmation

t hat unsubstituted chronman-2-carboxyl ate esters can
confidently be regarded as suitable substrates, but

rat her these docunents provide a strong indication that
Wi th these success is plausible. Consequently, a
skill ed person would have tried the hydrol ysis of
racem ¢ chroman-2-carboxyl ate esters with |ipase
derived from Pseudononas fl uorescens wth a reasonable
expectation of success that the esters would be

hydrol ysed in an enanti osel ective way.

Since in docunent (1) the al cohol part of the chroman
ester may be al kyl, aryl or aral kyl, that are defined
wi dely, whereas the chroman is defined narrowWy, nanely
as 6- or 7-hydroxy, the Respondent argued that the
teachi ng of docunent (1) was undoubtedly that a 6- or



2.13

2087.D

- 11 - T 0288/ 98

7-hydroxy group is essential for the reaction to
pr oceed.

As docunent (1) is concerned with a nethod of preparing
i nt ermedi ates whi ch nust bear an hydroxy group in the
aromatic part in view of its presence required in the
desired end product, the presence of the 6- or 7-
hydroxy functionality is indeed essential there. From
that, however, it cannot be concluded that the presence
of an hydroxy-group is essential for the reaction to
proceed. Moreover, since the carboxylate function is
subsequent|ly converted to another functionality in
order to prepare the antiallergic and antiinflamratory
conpounds referred to in docunent (1), page 5, lines 23
to 30, the nature of the al cohol part of the ester
cannot be regarded as critical.

The Respondent also alleged that the 2-substituent in
6- or 7-hydroxy-chroman-2-carboxylates is different
fromthe one in unsubstituted chroman-2-carboxyl at es.
Since it follows from Table |I of docunent (2) that
smal | changes in structure may not be tolerated in the
enanti osel ective hydrolysis with |ipase derived from
Pseudononas fl uorescens, he submtted that a skilled
person coul d not have expected with a reasonabl e
expectation of success that such enantiosel ective
hydrol ysis woul d al so occur in unsubstituted chroman-2-
car boxyl ate esters.

In the absence of any support for that allegation,
however, the Board does not see that a skilled person
woul d have been prevented by such different
substitution quite far away fromthe 2-C atom from
trying to also carry out the hydrolysis with |ipase
obt ai ned from Pseudononas fl uorescens.
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2.14 For certainty as to whether a |ipase obtained from
Pseudononas fl uorescens would be effective to resolve
the chroman now cl ai red, an experinent admttedly would
be necessary. But such an experinent would be a routine
matter, and not involve anything |ike the research with
uncertain outcone that woul d have been necessary in
cases considered by the Boards of Appeal where
reasonabl e expectation of success has been denied. As
acknow edged even by the Respondent's expert at the
oral proceedi ngs, based on prior art docunent (6) it
was definitely worth running the experinment. There have
been no indications here that the conditions suggested
i n docunent (6) would not serve to resolve the chronman
whose resolution is now clained, so the Board nust
presune that the skilled person would find that the
nmet hod of docunent (6) works for this chroman. Checki ng
up, by performng a relatively sinple experinent,
whet her or not the nost promsing |ine suggested by the
prior art solves a problemor not, is sonething that
the skilled person can be presuned to carry out as a
matter of routine. The absence of certainty cannot in
such circunstances nean that there was no reasonabl e
expectati on of success.

2.15 Consequently, the Board cones to the conclusion that
the cl ai ned process does not involve an inventive step
in the sense of Article 56 EPC.

Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2087.D Y A
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2. The patent is revoked.
The Regi strar: The Chai r man:
N. Maslin A. Nuss

2087.D



