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Summary of Facts and Subm ssi ons

1343.D

This appeal, which was filed on 5 May 1997, lies

agai nst the decision of the Exam ning Division dated
10 March 1997, refusing European patent application
No. 93 912 094.5 filed as PCT/US93/ 02925 on 30 March
1993 in the nane of General Electric Conpany, and
publ i shed under No. WD 94/22939 (EP publication

No. O 642 544). The appeal fee was paid together with
the Notice of Appeal and the Statenent of G ounds of
Appeal was filed on 11 July 1997.

The deci sion under appeal was based on a set of 13
clainms filed with the subm ssion of 11 Septenber 1996,
Claim1 reading as foll ows:

"1l. A nethod for preparing an aromatic pol yether

pol ymer which conprises contacting, in a solvent having
a polarity no higher than that of o-dichlorobenzene,
1,2,4-trichl orobenzene and di phenyl sulfone and at a
tenperature in the range of about 125-250°C,
substantially equi nol ar anpbunts of at |east one al kal
nmetal salt of a di hydroxy-substituted aromatic
hydrocarbon and at | east one substituted aromatic
conpound of the formula

(1)  Z (A-X)2

wherein Z is an activating radical, A' is an

aromatic radical and X' is fluoro, chloro, bromo or
nitro, in the presence of from0.5 to 10 nol e percent
based on the bisphenol salt of a phase transfer

catal yst selected froman al kyl am nopyridiniumsalt or
a guanidiniumsalt of the formula
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(VIT)

wher ei n:

each of R?, R, R, RR and R is a primary al kyl radical
and R'is a primary al kyl or bis(primry alkyl ene)
radical, or at |east one of the R-R, R-R and R-F
conmbi nations with the connecting nitrogen atons forns a
het erocyclic radical;

R2 [this is an obvious error and should read X’ is an
ani on; and

nis 1or 2."

The further clainms 2 to 13 were dependent on C aim 1.
The deci sion under appeal held that it was obvious to
repl ace the ammoni um and phosphoni um phase transfer
catal ysts used according to docunent

Dl: US-A-4 310 654

by the phase transfer catal ysts enpl oyed according to
docunent s

D2: US- A-5 081 298 or

D3: EP-A-0 126 950,

because the person skilled in the art was aware from
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t hese docunents that the latter catal ysts would be able
to enhance the nol ecul ar wei ght of the pol yners.
Caim1l did not, therefore, relate to inventive
subject-matter, nor did it neet the requirenent of
unity of invention.

Claim1, furthernore, contravened Article 123(2) EPC,
because the definition of the solvent was not
originally disclosed; the latter objection, however,
was not a ground for the refusal.

During the oral proceedings held on 27 April 2000, in
whi ch the Board enphasi zed the prelimnary objections
under Article 123(2) and 56 EPC expressed in the
Rapporteur's conmuni cati on of 16 Novenber 1999, the
Appel | ant abandoned its previous request and submtted
an anended set of clains, Claim1l reading as foll ows:

"1l. A nethod for preparing an aromatic pol yether

pol ymer which conprises contacting, in a solvent

sel ected from o-di chl orobenzene, 1,2, 4-

trichl orobenzene, dichlorotoluene and di phenyl sulfone
and at a tenperature in the range of about 125-250°C,
substantially equi nol ar anobunts of at |east one al kal
metal salt of a di hydroxy-substituted aromatic
hydrocarbon and at | east one substituted aromatic
conpound of the formula

(1)  Z (A-XD2

wherein Z is an activating radical, A' is an

aromatic radical and X' is fluoro, chloro, bromo or
nitro, in the presence of from0.5 to 10 nol e percent
based on the bisphenol salt of a phase transfer

catal yst guanidiniumsalt of the fornula
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(VIT)

wher ei n:

each of R?, R, R, RRand R is a primary al kyl radical
and R'is a primary al kyl or bis(primry alkyl ene)
radical, or at |east one of the R-R, R-R and R-F
conmbi nations with the connecting nitrogen atons forns a
het erocyclic radical;

X2 is an anion; and

nis 1or 2."

The further clainms 2 to 12 are identical to clains 2 to
10, 12 and 13 of the version according to the decision
under appeal .

In the Statenment of G ounds of Appeal, the witten

subm ssi on dated 27 March 2000 and during oral
proceedi ngs the Appellant essentially argued that the
inventivity of the subject-matter of Caim1 could not
be deni ed on the basis of a conbination of documents
D1, D2 and/or D3, because the conditions of preparation
of the non-pol yneric products according to these
docunents could not be transferred to the different
conditions of the preparation of polyneric products as
according to the present invention.

D1 nerely disclosed the preparation - in the presence
of different phase transfer catal ysts, nanely
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guat er nary ammoni um or phosphonium salts - of

bi sphenoxi de term nated di aryl sul fone oligoners as
starting material for subsequent polymer formation by
chain extension reaction with a nethylene halide; D2
and D3, although using phase transfer catalysts
according to present Caiml1, only disclosed the
preparation of nonomeric reaction products of e.g.

al kali metal bisphenoxides and nitro- or hal o-
substituted activated aromati c conmpounds.

It was, thus, not possible, in the Appellant's opinion,
to predict the nol ecul ar wei ght enhancing ability of
the "inventive" phase transfer catal ysts.

This conclusion was all the nore true as the expert was
awar e from docunent

D4:  Journal of Polyner Science, Polyner Chem stry
Edition, volune 19, 1635 to 1658 (1981),

that the reaction of bis-nitrophthalimdes with
bi sphenols would | ead but to | ow nol ecul ar wei ght
products.

The Appel |l ant requested that the decision under appeal
be set aside and a patent be granted on the basis of
the clains submtted during oral proceedings.

Reasons for the Decision

1

1343.D

The appeal is adm ssible.

Amrendnent s
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Claim1l is based on its original version, on page 7,
lines 14 to 16 (with respect to the sol vent
definition), on page 13, lines 7 to 10 (wth respect to
t he ambunts of phase transfer catalyst) and on original
Caim3 (with respect to the characterisation of the
phase transfer catalyst).

Clainms 2 to 5 are based on original Cains 2 and 4 to
6; Caim6 is based on original Clainms 7 and 8;

Clainms 7 to 10 are based on original Clainms 9 to 11 and
13; Caim1ll is based on original aim1l7 and Caim12
is based on original Clains 18 to 20.

The requirenment of Article 123(2) EPC is therefore
conplied with by all clains.

The present wording of the clains also overcones the
objection of lack of clarity raised initially by the
Exam ning Division (cf. conmunication of 15 April 1996,
poi nt 1) and enphasi zed by the Board during the oral
proceedi ngs arising fromthe expression "solvent of |ow
pol arity” (Article 54 EPC).

Prior art

Docunent D1

This docunent relates to a nmethod for making

pol yet hersul foneformal s by (A) preparing a bi sphenoxi de
term nated di aryl sul fone bi sphenol oligonmer by reacting
a di hal odi aryl sul fone XRSO,RX (X = hal ogen, R = dival ent
aromatic radical, e.g. phenylene) and a bi sphenoxi de
salt MZOM (M = alkali netal, Z = aromatic radi cal

e.g. bisphenol A), in the presence of a dipolar aprotic
solvent or a nonpol ar solvent and an effective anount
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of a phase transfer catalyst and (B) reacting said
oligomer with a nethylene halide (Clains 1 and 8;
colum 2, lines 42 to 43; colum 3, lines 8 to 10).

According to forrmula (4) in colum 2, lines 29 to 41
the resulting pol yethersul foneformals may conprise

n =1to 400 units of the diaryl sul fone bi sphenol

ol i goner structure (-ORSORO Z-).

Di chl or obenzene is nmentioned as nonpol ar organic
sol vent and quaternary amoni um and phosphoni um salts
as phase transfer catalysts (colum 4, lines 46 to 61).

Docunment D2

This docunent relates to the preparation of

a, U- bi s(pent aal kyl guani di ni unm) al kane salts, such as
1, 6-bi s (penta-n-butyl guani di nium hexane di brom de,
and to their use as phase transfer catal ysts,
particularly in reactions between an al kali netal salt
of a hydroxyaromatic conpound, e.g. bisphenol A

di sodium salt, and an activated halo- or nitro-
substituted aromatic conpound, e.g. a hal o- N

al kyl pht hal i m de (Abstract; colum 4, lines 1 to 14;
colum 6, Exanple 4).

Docunent D4

This docunent relates to the preparation of

pol yet heri mi des by displacenent of nitro groups from
di substituted bis-imdes by the dianion of bisphenols
(page 1635, Synopsis).

The polynerisation is reported to proceed rapidly under
relatively mld conditions in dipolar aprotic solvents
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(e.g. DWF) or mxtures thereof with toluene (e.g.
DMSQ' t ol uene) to provide high nol ecul ar wei ght products
(page 1639, |ast paragraph).

Dependi ng on the starting nmaterials and on the reaction
conditions a wi de range of weight average nol ecul ar

wei ghts M,i s achi eved, the highest val ues being 123000
(Table I'l'l, polynmer (18jp)), 99000 (Table Il, polyner
(18fp)) and 83900 (Table I, polynmer (18ap)).
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Novel ty

None of the docunents on file discloses the preparation
of aromatic polyether polyners fromalkali netal salts
of di hydroxy-substituted aromati c hydrocarbons and
hal o- or nitro- substituted activated aromatic
conpounds in the presence of phase transfer catal ysts
as specified in present Caiml.

Concerning the disclosure of docunent D1, it is noted
that neither the fact that step (A) of Cdaim1l only
yields an internediary product, nor the further fact
that this internediary product is designated as
"oligoner" qualify as distinguishing features. On the
one hand the preparation of these "oligoners”
represents state of the art that is clearly nade
available to the public as required by Article 54(2)
EPC, and on the other hand the nunber of repeating
units "n" conprised by the "oligonmers” may go up to 400
(colum 2, lines 29 to 41, fornmula (4)), naking the
"ol i gomers” undi stingui shable from "polynmers" as
prepared according to present CCaim1. This is also
conspi cuous froma conparison of the nol ecul ar wei ghts
exenplified in the Tabl e on page 15 of the application
in suit for the polyners prepared according to present
Claim 1, which range between 16, 200 ( Exanple 15,

2 hrs.) and 226,200 (Exanple 21, Time 1 hr.) and the
maxi mum nol ecul ar wei ght that can be cal cul ated for an
"ol igomer"™ conprising 400 repeating units conprised by
subunits from bi sphenol A (subunit nol ecul ar wei ght
226) and di phenyl sul fone (subunit nol ecul ar wei ght
216), which is 176800.

Moreover, one skilled in the art is aware from commopn
general know edge that for the achievenent of higher
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nol ecul ar weights of the "oligoner” it is necessary to
operate at nolar ratios of dihaloarylsul fone and

bi sphenoxi de salt close to 1:1; the fact that according
to Caiml, step (A) of DL this nolar ratio may range
from1.0001 to 2 does not, therefore, detract fromthe
feasibility of the disclosure of DL for the preparation
of high nol ecul ar wei ght "oligoners”

The subject-matter of Claim1l is, thus, novel over the
citations.

The sane conclusion applies a fortiori to the subject-
matter of the dependent clainms 2 to 12.

Pr obl em and sol uti on

The cl osest prior art is represented by docunent D1.
Wth regard thereto the probl em underlying the subject-
matter of present Claim1l is the provision of an

i nproved nethod for the preparation of aromatic

pol yet her polyners in nonpol ar solvents and in the
presence of phase transfer catalysts, which nethod is
able to yield polyners having higher nol ecul ar wei ghts.

According to Claiml this problemis to be solved by
t he use of certain guanidiniumsalts as phase transfer
catal ysts in conbination with specific sol vents.

Fromthe results conprised by the Table on page 15 (in
conjunction with page 13, lines 20 to 30) of the
application it can be concluded that this object has
been achieved. This is particularly conspicuous froma
conpari son of the weight average nol ecul ar weights M, in
t he foll ow ng Exanpl es:
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Exanpl e | Subst. aromatic |phase transfer Ti me M,
No. conpound cat al yst (hrs)
18* 1, 3-Bi s[ N- (4- tetra-n-butyl - 1 6, 700
chl or o- phosphoni um
pht hal i m do) ] brom de*
t ol uene
20 1, 3-Bi s[ N- (4- hexaet hyl - 1 153, 600
chl or o- guani di ni um

pht hal i m do) ] brom de

t ol uene

21 1, 3- Bi s[ N- (4- 1,6-bis(N,N,N, 1 226, 200
chl or o- N', N'- pent a- n-
pht hal i m do) ] but yl guani di ni um
t ol uene hexane di brom de

22 1, 3-Bi s[ N- (4- tris(piperidino) 1 136, 500
chl or o- guani di ni um

pht hal i m do) ] brom de
t ol uene

6.2

1343.D

* conparative

Obvi ousness

The only differences between the subject-matter of
present Claim1l and the disclosure of D1 reside (i) in
the use of different phase transfer catal ysts (cf.

point 4.2 supra) and (ii) in a broader list of suitable
sol vents.

Docunment D2 (cf. point 3.2 supra) relates to the
preparation of certain guanidiniumsalts, which are
within the definition of present daiml, and to their
use as phase transfer catalysts inter alia. "in

reacti ons between at |east one alkali nmetal salt of a
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hydr oxyaromatic conpound ... and at |east one activated
hal o- or nitro-substituted aromatic conmpound" (cf.
colum 4, lines 8 to 14). Mst often the

hydr oxyaromati ¢ conpound is a di hydroxyfuncti onal
conmpound, e.g. bisphenol A (colum 4, lines 31 to 44,
especially lines 36 to 38). Because the "activated
hal o- or nitro-substituted aromati c conpounds” are
nmonof unctional (cf. colum 5, lines 14 to 43), this
process cannot |lead to polyneric structures. However,

t he chem cal reactions which occur in the formation of
nmonomeri ¢ conpounds of the structure A-B-A (A = residue
of nmonofunctional activated aromatic conpound; B =

resi due of e.g. bisphenol) and in the formation of

pol ymeric structures (A-B), (A = residue of difunctional
activated aromatic conmpound, otherw se corresponding to
A) are the same, if the sane functional groups are

i nvol ved.

The skilled person will, therefore, undoubtedly

consi der the guanidinium based phase transfer catal ysts
used according to D2 for the preparation of conpounds
of the structure A-B-A as possible substitutes for the
guat er nary anmoni um and phosphoni um phase transfer
catal ysts used according to D1 for the preparation of
pol yners of the structure (A-B),.

Al t hough the present wording of Claim1l requires the
pol ycondensation reaction to be carried out in a

sol vent selected fromfour specific aromatic sol vents,
this feature cannot contribute to the inventivity of

t he process, since dichlorobenzene is nmentioned in D1
as one of the suitabl e nonpol ar solvents (colum 4,
lines 58 to 60).

The issue of inventive step turns on the question
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whether, in view of the problemto be solved as set out
in point 5.1 supra, it was obvious to replace the
guat er nary ammoni um or phosphoni um phase transfer

catal ysts used according to D1 by the phase transfer
catal ysts prepared and enpl oyed according to D2; or in
ot her terms, whether the person skilled in the art,
seeking to enhance the nol ecul ar wei ght of the

"ol igoners" disclosed in D1, would have expected that
this object can be attained by using the guanidinium
salt phase transfer catal ysts according to D2.

The reply to the above question nust be in the
affirmati ve, because docunent D2 teaches that the
guani di ni um phase transfer catalysts provide reaction
rates and yields which are superior to those of

previ ously known phase transfer catal ysts, including

t he quaternary amoni um and phosphoni um conpounds used
according to D1. Therefore, the skilled person could
legitimately expect that their use would solve the

exi sting technical problem i.e. the provision of

pol ymers of higher nol ecul ar wei ght.

Thi s concl usion is based

(1) on the statenment on colum 2, lines 16 to 30 of
D2 setting out with regard to the copendi ng
application Ser. No. 07/626, 150 that various
guani di nium salts, when used as phase transfer
catal ysts for reactions between polar and non-
pol ar conpounds, have been known to increase
reaction rate and yield as conpared to
previ ously used phase transfer catal ysts, anong
whi ch quat ernary ammoni um and phosphonium salts
(cf. colum 1, lines 40 to 51), and
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(i) on the information contained in Exanple 4 of D2
(colum 6, lines 30 to 45), according to which
the use of the "inventive" phase transfer
catal yst 1, 6-bi s(pent a-n-butyl guani di ni um hexane
dibromde led to a yield of 93% after 30
m nutes, whereas the use of the prior art
catal yst 1, 6-bis(tri-n-butyl amoni um hexane
di bromde in twice the nolar anount of the
guani di ni um cat al yst gave a yield of only 20%
after 3 hours.

(iiti) In the case of difunctional reaction partners
necessary for the preparation of polyners, the
hi gher reaction rates and the higher yields
evidenced in D2 nust both enhance the chain
propagation and cause a nore efficient formation
of bonds -A-B-. In other words, the superiority
of the guani di nium phase transfer catalysts with
respect to reaction rate and yield over the
known anmoni um and phosphoni um cat al ysts nust,
in the Board' s judgnent, inevitably lead to an
i ncrease of the nol ecular weight, if the sane
guani di ni um cat al ysts are used under the
conditions of polymer formation according to D1.

The above conclusion is not invalidated by the
Appellant's reference to docunent D4, which discusses
the preparation of polyners (18) by reaction of bis-
imdes (16) with bisphenols (17) in dipolar aprotic
solvents in the absence of phase transfer catalysts
(cf. page 1639, |ast two paragraphs). Neither is this
docunent relevant to the performance of different phase
transfer catalysts, nor is it able to prove, as alleged
in the Appellant's subm ssion dated 27 March 2000, that
the nitro-group displacenent polynerisation discussed
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in D4 (cf page 1635, first paragraph of
“Introduction”), a reaction-schene within the scope of
present Claiml, is per se unable to give rise to high
nol ecul ar wei ght polynmers. This can inter alia be
inferred fromthe high nol ecul ar weight M, of 123000 of
t he polyner (18jp) disclosed in Table Il (page 1646).
It is without consequence for the obviousness issue
under discussion that this polynmer (18jp) exhibits a
rat her high M/ M, ratio, because, being nentioned
nowhere in the application in suit, this ratio has no
rel evance for the issue under discussion.

6.8 The subject-matter of Claiml, thus, does not conply
with the requirenents of Article 56 EPC.

6.9 By virtue of their appendance to Claim1l the sane
conclusion applies to Clainms 2 to 12.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmai er C. Gérardin

1343.D



