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Summary of Facts and Subm ssi ons

1947.D

The present appeal lies fromthe decision of the

Exami ning Division to refuse the European patent
application No. 97 918 568 (European patent publication
No. 892 781 and international publication No. 97/37971)
on the ground that the process according to the then
pendi ng request did not involve an inventive step
pursuant to Article 56 EPC.

Claim1l of that request, the sole independent claim
read as foll ows:

"1. A process for the preparation of a thiol of Fornula
| or Il

R1-(X)p-SH Lor

Re CHIXp~SH
I

wherein

Xis (CH)mwherein mis 1 or 2

ais zero or 1;

Ry is:

Ci- G0 linear, branched, or cyclic alkyl optionally
substituted with a G- G perfluoroal kyl ;

Ci- Ggo perfluoroal kyl ;

H D G or F-E-G wherein

Dis -(CH)o-;

Eis -(CF)b-;

Gis -[A(CH)c]a-(CHh)e-, -[A(CF)cla-(CR)e-, -[A
(CF2) c] a- (CHp) e, Or -[A-(CHy)c] a- (CF2)e-;

wherein each A is independently selected fromthe group
consisting of -N(Rs)-, -C(ON(Rs)-, -CO-, -SON(Rs), -O,
and -S-; wherein Rz is H GC-GCs al kyl, or GC-GCgo
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perfl uoroal kyl; each b and e is independently zero or a
positive integer of 1 to 29, and each ¢ and d is
i ndependently a positive integer of 1 to 30, provided
that b+e+(cxd) is less than or equal to 30; and
Cs- G0 aryl optionally substituted with G-Cy al kyl, G-
Coa perfluoroal kyl, F, Br, O, N(Ry)2, CON(Rs)2, CO(Rs),
COR), SON(Rs)2, O(Rs), or S(Rs) wherein Rz is H GC-GCs
al kyl, or C;- G perfluoroal kyl; and
R is -DG or -E-G wherein D, E and G are as defined
above provided that b+e+(cxd) is less than or equal to
8;
sai d process conprising reacting hydrogen with
A. a thiocyanate of Fornula II
R-(X)a-SCN 111 or

B. a disulfide of Formula IV

R (X)a-S-S(X)a-R Y
wherein Ris R, HR, or F-R; as defined above and X and
a are as defined above, wherein the reaction with
t hi ocyanate is conducted in the presence of a catal yst
conprising a Goup VIIl metal or mxture thereof; and
the reaction with thiocyanate or with disulfide is
conducted in the presence of a catalyst conprising a
Goup VIII netal or mxture thereof in the presence of
a nodifier netal selected froma group consisting of
Goup IB, Goup IIB, Goup IIlA, Goup | VA and G oup VA
metal or m xture thereof, said catalyst being on a
porous insol ubl e support."”

The Exam ning Division only objected to the subject-
matter of Claim1l insofar as it related to the

hydr ogenol ysi s of conpounds of Formulas Il1l and IV in
the presence of a catalyst conprising a Goup VIII

metal or m xture thereof, nanely without nodifier, on a
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por ous i nsol ubl e support. The Exam ning D vision held
in that respect that in view of docunent

(1) US-A-5 202 443,

the cl osest state of the art, which disclosed the

hydr ogenol ysi s of 1-[(2S)-2-nethyl -1-oxo-3-

r hodani dopropyl]-L-proline in the presence of palladi um
on charcoal, it would have been obvious for the person
skilled in the art, in the absence of any unexpected
effect, to use a conpound of fornmula Ill as defined in
Claim1l in the conditions of the process of docunment (1)
in order to produce the corresponding thiols.

At the oral proceedings which took place on 19 August
2004, the Appellant submtted as sole request a set of
nine clains. Claim1, the sole independent claimread
as follows:

"1l. A process for the preparation of a thiol of
Formul a |
Ri-(X)a-SH 1,
wherein
Xis (CH)m wherein mis 1 or 2;
ais zero or 1;
R is:
Ci- G0 linear, branched, or cyclic alkyl optionally
substituted with a G- G perfluoroal kyl ;
Ci- Gso perfluoroal kyl ;
H D G or F-E-G wherein
Dis -(CH)p-;
Eis -(CF)b-;
Gis -[A(CH)c]a-(CHh)e, -[A(CF)cla-(CR)e-, -[A
(CF2) ] a- (CH)e-, Or -[A-(CH)c]a- (CF2)e-;
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wherein each A is independently selected fromthe group
consisting of -N(Rs)-, -C(ON(Rg)-, -CO-, -SONR;3), -0,
and -S-; wherein Rz is H GC-GCs al kyl, or G- GCgo
perfl uoroal kyl; each b and e is independently zero or a
positive integer of 1 to 29, and each ¢ and d is
i ndependently a positive integer of 1 to 30, provided
that b+e+(cxd) is less than or equal to 30; and
Cs- G0 aryl optionally substituted with G-Cy al kyl, G-
Coq perfluoroal kyl, F, Br, O, N(Rs)2 CON(Rs)2, CO(Rs),
COR), SON(Rs)2, O(Rs), or S(Rs) wherein Rz is H GC-GCs
al kyl, or C;- G perfluoroal kyl;
sai d process conprising reacting hydrogen with
A. a thiocyanate of Fornula II
R-(X)a-SCN 111 or

B. a disulfide of Formula IV

R (X)a-S-S(X)a-R |V
wherein Ris Ry, as defined above and X and a are as
defi ned above, wherein the reaction with thiocyanate or
with disulfide is conducted in the presence of a
catal yst conmprising a Goup VIII metal or m xture
thereof in the presence of a nodifier netal selected
froma group consisting of Goup IB, Goup IIB, Goup
I11A, Goup IVA and G oup VA netal or m xture thereof,
sai d catal yst being on a porous insoluble support.”

V. The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the request and anmended description filed during the
oral proceedings.

\Y/ At the end of the oral proceedings the decision of the
Board was announced.

1947.D
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Reasons for the Decision

1

2.2

1947.D

The appeal is adm ssible.

Article 123(2) EPC - Amendnents

The subject-matter of Claim1l before the Board results
fromthe limtation of the subject-matter of Claim1l as
originally filed through the deletion of the final
conmpounds of formula Il and the cancellation of the
enbodi nent relating to the hydrogenol ysis reaction in
the presence of a catalyst conprising a Goup VIII
metal or m xture thereof, w thout nodifier, thereby
restricting the process to an hydrogenol ysis reaction
in the presence of a catalyst plus a nodifier nmetal as
defined in Caim1l. Such anmendnents nerely limt the
subject-matter originally clainmed to a subject-matter
al ready explicitly disclosed in the application as
originally filed and are, therefore, adm ssible.

The subject-matter of Clainms 2, 3, 7 to 9 corresponds
to that of Clains 2, 3, 7to 9 as originally filed. The
subject-matter of Clains 4 to 6 corresponds to that of
Clains 4 to 6 as originally filed, except that every
use of the word "about” has been del et ed.

The anmendnents in the description result from bringing
t he description into conformty with the wording of the

claim

In view of the above, it is concluded that the
amendnents neet the requirenents of Article 123(2) EPC
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Article 54 EPC - Novelty

The subject-matter of Caim1l is novel over the

di scl osure of document (1) since that docunent rel ates
to a process involving the hydrogenolysis of a starting
product (1-[(2S)-2-nethyl-1-oxo0-3-rhodani dopropyl ]-L-
proline) not within the scope of said Caiml.

The Board also finds that the subject-matter of daiml

i's novel over docunents

(2) EP-A- 134 200 and

(3) US-A 5 493 058,

cited in the international search report since neither
of those two docunents discloses a process for
manuf act uri ng nercaptans by hydrogenol ysis of
disulfides in the presence of a catalyst conprising a
Goup VIII netal or mxture thereof in the presence of
a nodifier netal selected froma group consisting of
Goup IB, Goup IIB, Goup IIlA, Goup | VA and G oup VA
metal or m xture thereof, said catalyst being on a

por ous i nsol ubl e support.

Article 56 EPC - Inventive step

I n accordance with the "problem sol ution" approach
consistently applied by the Boards of Appeal, it is
necessary, as a first step, to establish the cl osest
state of the art, then to determne in the |ight

t hereof the technical problemwhich the invention
addresses and solves and, as a final step, to exam ne
whet her or not the claimed solution to this problemis
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obvious in view of the state of the art. The cl osest
state of the art is normally a prior art docunent
di scl osing subject-matter aimng at the sanme objective

as the clained i nventi on.

The Exam ning Division took docunent (1) as the cl osest
state of the art. However, docunent (1) relates to a
process for preparing 1-[(2S)-3-nercapto-2-nethyl-1-
oxopropyl ]-L-proline and does not concern, therefore, a
process for preparing a conmpound within the definition
of the conmpounds of formula (I) of Caim1l (cf.

point |V above). It ains, thus, at a different

obj ective than the clained invention and cannot for
that reason qualify as the closest state of the art.

Docunents (2) and (3) were cited in the internationa
search report and are, therefore, part of the
exam nati on- appeal proceedi ngs.

Docunent (2) discloses a process for manufacturing

al i phatic nercaptans through hydrogenolysis of solid
aliphatic disulfides in the presence of 0.01 to 5 wt.%
with respect to the disulfide of a netal catalyst from
the platiniummetal group (cf. page 2, 2" paragraph)
which | eads to a yield higher than 95% (cf. page 5,
lines 1 to 6). As netal catalyst fromthe platinium
metal group, Ru, Rh, Pd, Gs, Ir and Pt, all catalysts
of Goup VIIl, are cited and, in particular, Pdis
preferred (cf. page 4, lines 1 to 2). Aliphatic

di sul fides of fornula F(CF,) a-R-S S-R-(CF),F are
preferred (cf. page 2, 4'" paragraph). Since the

al i phatic nercaptans obtained by the said process fal
within the definition of the conpounds of formula (1)
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of aiml (cf. point IV above), this docunent ains at
t he sane objective as the clained invention.

Docunent (3) discloses a process for nmanufacturing

met hyl nercaptan by catal ytic hydrogenol ysis of

di met hyl disul phide in the presence of a catal yst

consi sting of a sulphide or a m xture of sul phides of
at least one transition netal. Preferred transition
netal s are nickel, cobalt, nolybdenum and/or tungsten
(cf. colum 2, lines 47 to 60). This docunent also ains
at the same objective as the clainmed invention.

Al t hough each of documents (2) or (3) could qualify as
the cl osest state of the art, docunent (2), in the
Board's judgnent, is the nore relevant since it
enconpasses a substantial part of the conpounds

obtai ned by performng the process of Claim1, whereas
docunent (3) only relates to the preparation of nethyl
mer captan. The outcone of the present decision wuld be
the sane starting from docunent (3).

In the next step, the technical problemwhich the
invention addresses in the light of the closest state
of the art is to be determ ned.

It is explained in the European application that the
conversion of a thiocyanate derivative to the
correspondi ng thiol by hydrogenolysis using a palladi um
on charcoal catalyst leads to low yields (cf. page 1
lines 15 to 19). That finding is confirnmed by
conparative exanple No. 2

However, since the process according to docunent (2)
i nvol ving the hydrogenol ysis of aliphatic disulfides in
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t he presence of palladiumon charcoal leads to
aliphatic nmercaptans with a high yield (cf. point 4.3.1
above), the technical problemto be solved in view of
docunent (2) can only be seen as the provision of an
alternative process for the production of organic
thiols in a high yield.

As the solution to this problem the clained invention
proposes to conduct the reaction in the presence of a
catal yst conmprising a Goup VIII metal or m xture
thereof in the presence of a nodifier netal selected
froma group consisting of Goup IB, Goup IIB,

Goup IIlA, Goup IVA and G oup VA netal or mxture

t hereof, said catal yst being on a porous insoluble
support (cf. point IV above), the difference conpared
with the disclosure of docunent (2) consisting in the
conbi nation of the Goup VIII netal or m xture thereof
with a nodifier as above defi ned.

In view of the description of the application, in
particular the exanples Nos. 1, 3, 5, 7, 8, 9 and 11
to 18, the Board is convinced that the technical
probl em defi ned above (cf. point 4.4) is solved within
t he whol e scope of Caiml.

It remains to be decided whether or not the clai ned

solution is obvious in view of the cited prior art.

Starting fromdocunent (2), the person skilled in the
art woul d have noted that docunent (3) proposed to use

a sul phide of a transition netal of Goup VIIl like N
or Co or of Goup VIb like Mo or Wor a mxture of N M,
Ni Wor CoMb (cf. colum 4, Table 2) for the

hydr ogenol ysi s of dinethyl disul phide in nethyl
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mer capt an. Such a teaching does not give any suggestion
to performthe reaction in accordance with the cl ai ned
invention since the netals of Goup VIb used in
conbination with Ni or Co are different to the nodifier
netal defined in Caiml.

Li kew se, docunent (1) which discloses a reaction

i nvol ving Pd on charcoal would have not directed the
person skilled in the art towards the invention since
no nodifier is present.

In the absence of any docunent teaching or even hinting
at the preparation of a thiol of formula I by reacting
hydrogen with a thiocyanate of formula IIl or a
disulfide of fornmula IV in the presence of a catal yst
and a nodifier as defined in daim1l, it is concluded
that Caim1l neets the requirenent of Article 56 EPC.
The sane applies to dependent Clains 2 to 9 which
represent particul ar enbodi nents of the subject-matter
of C aim 1.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the clains 1
to 9 and pages 1 to 12 of the anmended description filed
during the oral proceedings.

The Regi strar: The Chai r man:

N. Maslin P. P. Bracke

1947.D



