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Judges, and McKELVEY, Senior Adm nistrative Patent Judge.

McKELVEY, Seni or Adm nistrative Patent Judge.

Deci sion on appeal under 35 U.S.C. §8 134

The appeal is froma decision of the Primary Exam ner

rejecting clainms 6-22 and 25 (Paper 6, page 1, item 4 under

1 Application for patent filed January 25, 1993. According to

applicants, the application on appeal is a continuation-in-part of application
07/912,384, filed July 13, 1992. The real party in interest appears to be
Bristol - Myers Squi bb Conpany.
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Part |1 "Summary of Action"), which are all of the clains in the
application on appeal. W reverse, but enter new grounds of
rejection pursuant to 37 CFR 8 1. 196(b) as to Clains 6-9, 11-17,
19-22 and 25. W do not enter new grounds of rejection as to

Clains 10 and 18.

A Fi ndi ngs of fact
The record supports the follow ng findings by a

pr eponderance of the evidence.

The invention

1. The invention relates to a process for nmaking
2-am no- 6- hal 0-9-[ 2, 3-di substi tuted-cycl obutyl]-purines.

2. The invention also relates to converting the
purines to known antiviral agents, e.g., [1R- (1" 2%, 3")]-2-am no-
9-[ 2, 3- bi s(hydroxynet hyl )-cycl obutyl]-1, 9-di hydr o- 6H puri n- 6- one.

3. A 9-cycl obutane purine ring has the foll ow ng

1)

structure and

nunberi ng system
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4. Claim6 reads as follows (paragraph nunbering
added) :

A process for preparing the cyclobutyl purine of the formula

¢ fx
~

whi ch conprises reacting a purine salt of the formula

</fx -
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with the bis(2, 3-protected hydroxynet hyl)cycl obutane of the

formul a
wher ei n:
a. Prot is a hydroxy protecting group selected from
t he group consisting of
(1) t-butyldinethylsilyl,
(2) t-butyldiphenylsilyl,
(3) (tri-phenyl nethyl)dinmethylsilyl,
(4) nethyldiisopropylsilyl,
(5) triisopropylsilyl,
(6) Dbenzyl,
(7) p-nmethoxybenzyl, and
(8) acyl groups of the formula
O
5
) O R
wherein Ry is
(a) straight or branched chain
al kyl of 1 to 6 carbon atons
or
(b) phenyl;
b. Xis

(1) a perfluoroal kane sul fonyl oxy group,
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(2) a nitro-substituted benzene sul fonyl oxy

group, or
(3) a fluorosylfonyl oxy;

C. Y, is chloro, brono, or iodo;

d. R, R, R, and R, are independently selected from

t he group consi sting of
(a) straight or branched chain al kyl of
1 to 10 carbons and
(b) substituted straight or branched
chain alkyl of 1 to 10 carbons;

(1) [where] substituted straight or branched
chain alkyl of 1 to 10 carbons refers to
such al kyl groups having one, two, or
three substituents selected fromthe
group consi sting of
(a) alkoxy of 1 to 6 carbons and
(b) aryl; and

(2) [where] aryl refers to phenyl and phenyl
havi ng one, two, or three substituents
sel ected fromthe group consisting of
(a) alkyl of 1 to 6 carbons,

(b) alkoxy of 1 yo 6 carbons, [and]
(c) chloro, brono, iodo and fl uoro.

5. | nsof ar as we have been able to determ ne,
applicants' specification does not describe any particul ar
advant age of the clained process vis-a-vis prior art processes
described in the specification (e.g., those at page 2, line 1

t hrough page 3, line 14).
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The exam ner's rejections

6. The exam ner made the following four rejections in
the final rejection (Paper 6).
7. Clains 6-19 and 22 were finally rejected (Paper 6,
page 2) as being unpatentable under 35 U . S.C. § 103 over:
a. Bi sacchi, U S. Patent 5,064,961 (1991) or
Sl usar chyk, European Patent Application
0 352 013 (published Jan. 24, 1990)
b. in view of Searcey, | MPROVED SYNTHESES OF
N- SUBSTI TUTED NI TRO M DAZCLES, Synthetic
Communi cations, Vol. 19, pages 1309-15
(1989).
8. Clains 6-13 and 25 were finally rejected (Paper 6,
page 5) as being unpatentable under 35 U . S.C. § 103 over
Hagberg |, European Patent Application 0 055 239 (published
June 30, 1982). In the Exam ner's Answer (Paper 9, page 6), the
exam ner refers to clains 6-13 and 23-24 and does not nention
claim25. dains 23-24 were cancelled (Paper 5, page 2). Hence,
we will assune that the exam ner intended in the Exam ner's
Answer to maintain a rejection clains 6-13 and 25.
9. Clains 20-21 were finally rejected (Paper 6,

page 6) as being unpatentable under 35 U. S.C. § 103 over:

- 6 -
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a. Bi sacchi or Sl usarchyk
b. in view of Searcey
C. further in view of Hagberg I, U S. Patent

4,495,190 (1985).
10. dains 14-22 were finally rejected (Paper 6,
page 6) as being unpatentable under 35 U.S.C. § 103 over:
a. Hagber g
b. in view of Bisacchi, Slusarchyk and

Hagberg 11.

Bi sacchi
11. Bisacchi, U S Patent 5,064,961 (1991) describes a
met hod for maki ng conpounds, including a conpound having the

f or mul a:

</fx
O
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The nmethod involves the reaction of Bisacchi cycl obutane

Compound 13 (col. 3)

W th 2-am no-6-chloropurine (col. 7, last line through col. 8,

first line) to produce Bisacchi Conpound 14 (col. 3)

N

where Wcan be 2-am no-6-chl oropurine-9-yl (col. 7, lines 32-33):
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) fx

The reaction takes place in the presence of "a base such as
pot assi um car bonate [K,COj], sodium hydride [NaH, and the |ike,
preferably potassium carbonate"” (col. 8, lines 5-7).

12. X of Bisacchi Conpound 13 is a "l eaving group"
(col. 3, line 64) such as trifluoromethanesul fonyloxy (triflyl;
CF;))SO O) (col. 3, lines 66-67), corresponding to applicants

clainmed X which can be, inter alia, a perfluoroal kane sul f onyl oxy

group. The Bisacchi X can al so be net hanesul f onyl oxy (nesyl;
CH)SO O) (col. 3, line 65) or p-nitrobenzenesul fonyl oxy (nosyl;
ONGH)SOO) (col. 4, lines 30-31).

13. The R* of Bisacchi's Conpounds 13 and 14 is
a protecting group such as an acyl group (e.g., acetyl), a benzyl
group, t-butyldiphenylsilyl or t-triisopropylsilyl (col. 3,
lines 59-63), which corresponds to applicants' "Prot" group when
"Prot" is t-butyldiphenylsilyl, t-triisopropylsilyl or an acyl

group and applicants' R, acetyl, i.e., is alkyl of 1 carbon.
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14. Bisacchi lists four possibilities for W(col. 4,
lines 31-37 and col. 7, last line through col. 8, first line).

15. The process described by Bisacchi differs from
applicants' claim6 in that Bisacchi describes the use of purines
i n potassium or sodiumsalt formwhereas applicants claimthe use

of a purine in its tetraal kyl ammoni um salt form

Sear cey

16. Searcey describes the reaction of a nitroimdazole
with an "appropriate hal o conpound” (page 1309, first paragraph)
to make substituted nitroi mdazol e conpounds. |In order to
overcone certain yield problens said to occur using then known
nmet hods (page 1309, beginning with second full paragraph through
page 1310, line 13), Searcey describes an investigation of the
reaction of a nitroimdazole conpound in the formof a
tetraal kyl ammoni um salt with the hal o conpound (page 1310, |ines
13-17) .

17. Table 1 (page 1311) of Searcey describes, better
yi el ds when the hal o conpound is reacted with the nitroimdazole
conpound in the formof a tetraal kyl anmoni um salt vis-a-vis the
sanme nitroi mdazole conmpound in the formof an alkali salt, e.g.,

a sodiumsalt.
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18. A nitroimdazole in its tetrabutylammoni um salt
formis described at page 1312.

19. A reaction of nitroimdazole inits
tetrabutylamoniumsalt formw th a benzyl halide (e.g., benzyl
chloride; first exanple in Table 1) proceeds generally along the

followng lines (chem cal reaction equation is not bal anced):

o O-—D

®6

O

Sl usar chyk European Patent Application 0 352 013

20. Slusarchyk is simlar to Bisacchi. As wll becone
apparent, however, there are sone differences.

21. Slusarchyk describes the preparation of
Conmpound 15, which is a 2-am no-6-chl oro-9-[ 3-nonosubsti t ut ed]
purine having the formula (page 7, line 47 through page 8,

[ine 10):
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¢ fx
~O

22. Slusarchyk Conmpound 15 is nmade by reacting

2-am no- 6-chl oro-purine (Slusarchyk Conpound 14 (page 7)):
X
]
?J\\
|

with Sl usarchyk's cycl obutane Conpound 2 (page 5, line 10) having

the formnul a:

‘e
¢"
.
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wher e:
Pis a protecting group, e.g., acyl (page 5, line 20) and
Xis a leaving group, e.g., chloro, brono, iodo or an aryl
group (e.g., p-toluenesulfonyloxy) or an al kyl group (e.g.,
met hanesul f onyl oxy) (page 5, lines 20-21).

23. The reaction of Slusarchyk Conpound 2 with
Sl usarchyk Conpound 14 is carried out in the presence of a base,
such as potassi um carbonate, sodium hydride or potassium hydride
(page 5, line 43).

24. Significant disclosure found in Slusarchyk, but
not found in Bisacchi, is that the | eaving group X of Slusarchyk
Conmpound 2 is described as including halo groups (chloro, brono,
i odo) whereas the correspondi ng X group of Bisacchi Conmpound 13
is not described as including halo groups (col. 3, lines 64

through col. 4, line 31; col. 7, lines 44-48).

Hagberg | European Patent Application 0 055 239

25. Hagberg | describes various organic synthesis
techni ques. One technique of interest is Method of Preparation L
whi ch begins on the last |line of page 15 and continues to line 17
on page 16.

26. Method L is described as involving a reaction of a

Compound XI'l, which is said to have the fornul a:

- 13 -



Appeal No. 95-0865
Application 08/08/007, 950

with a Conpound XIlIl (the one on the left side), which has the

formul a:
|
N/
PN
27. A person having ordinary skill in the art would
i mredi ately recogni ze that the formula of Conpound Xl I, as set
out on page 16 of Hagberg | is erroneous in that a double bond is

m ssing between the 7- and 8-positions in the ring and a hydrogen
(H is mssing fromthe nitrogen (N) at the 9-position. See,
e.g., page 56, formula Xl|I which shows the necessary doubl e bond

between the 7- and 8-positions and an NH at the 9-position. See
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also the fornmula in Exanple 10 (page 33). The correct formula

woul d have been understood to be:

28. The reaction of Hagberg | Compound Xl with
Hagberg | Conpound Xl Il is said to be carried out by "nethods
known per se" (page 16, line 14).

29. The R’ of Hagberg | Conpound XII nmay be hal o,
i ncludi ng chloro, and benzyl oxy [page 16, lines 10-11, referring
to Method E; page 12, lines 1-3, Y group and referring to Method
Cl; page 10, line 1, X! group and referring to Method B; page 9

lines 19-24 where X! is defined inter alia as chlorine (sic--

chloro) and ) OR? where R? can be benzyl].
30. The R! of Hagberg | Conpound XIl can be hydrogen

[ page 16, lines 10-11, referring to Method E, page 12, lines 6-7,



Appeal No. 95-0865
Application 08/08/007, 950

referring RR in Method C, and page 10, lines 2-3 where R is

defined inter alia as hydrogen].

31. The X2 of Hagberg | Conpound XIIIl is defined as
(page 13, lines 16-19):
a | eaving group such as chlorine (sic-chloro), brom ne
(sic-bronmo), iodine (sic-iodo) or a group )SOR? where R’ is
defined in Method B ***.

According to Method B (page 9, lines 21-24):
R? is alkyl containing 1-8 carbon atons, fluorinated al kyl
containing 1-8 carbon atons such as trifluoronethyl,
al kyl aryl such as benzyl, or aryl such as unsubstituted or
substituted phenyl.

32. Wien X? of Hagberg | Conpound Xl Il is )SOR and R
is trifluoronethyl, the Conpound XIII |eaving group is the sane
as one of the |eaving groups described by Bisacchi (X is triflyl)
(col. 3, lines 66-67).

33. Wien X? of Hagberg | Conpound Xl Il is )SOR and R?
is methyl (an al kyl having 1-8 carbon atons), the Hagberg |
Compound XI'lI1 leaving group is the sane as one of the |eaving
groups descri bed by Bisacchi (X is nesyl) (col. 3, lines 64-65).

34. R and R? of Hagberg | Conpound Xl Il may be al kyl

(e.g., nmethyl) [page 16, lines 9-10, referring to Method A and
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page 8, line 36 where R!' is described as being inter alia alkyl
containing 1-8 carbon atons, with nethyl being 1 carbon].

35. Pertinent to the issues involved in this appeal is
t he net hod descri bed by Hagberg I in Exanple 10 (pages 33-34).
Exanpl e 10 descri bes a reaction of

a. 2-am no- 6- benzyl oxypurine in the formof a

tet rabut yl anmoni um salt [ Hagberg I Conpound

XI'l where R is benzyloxy ()OCHGCGH;) and R
i's hydrogen ()H)]
b. wth (S)-4-0 nethanesul fonyl-1,2-0O

i sopropyl i denebutane-1, 2,4-triol [Hagberg |

Conpound Xl Il (left side) where X2 is

net hanesul fonyloxy [i.e., nmesyl] and R and

R2 are methyl].
The significant teaching of Exanple 10 is that a purine in its
tetraal kyl anmmonium salt formnmay be reacted with a conpound
havi ng a nesyl |eaving group. Searcey, on the other hand,
describes only the use of halo | eaving groups on the conpounds
reacted with the imdazole in its tetraal kyl ammoni um salt form

36. Findings with respect to other prior art, e.g.,

| chi kawa and Zahl er, can be found in the D scussion portion of

t hi s opi ni on.
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Level of ordinary skill in the art

37. The art involved in this case is the purine art,
and nore particularly, the reaction of purines with other
conmpounds in such a manner that the other conpound attaches to
the 9-position of the purine. The prior art (Bisacchi,

Sl usarchyk, Hagberg I, Ichikawa and Zahler), with the exception
of Searcey, is within the field of applicants' endeavor.

38. Searcey, while not dealing with purines, is
rel evant because it addresses a problem applicants sought and the
prior art seeks to solve, viz., attaching noieties to the NH of
an imdazole ring, it being noted that a purine includes an
i m dazol e ring.

39. The hypothetical person having ordinary skill in
the art would have been aware of the teachings of the prior art

ment i oned above.

B. Di scussi on

1. The exam ner's rejection based on
Bi sacchi ., Slusarchyk and Searcey

The exam ner rejected clains 6-19 and 22 under 35 U. S. C
8 103 over Bisacchi, Slusarchyk and Searcey. All of these clains
require the use of a protected disubstituted cycl obutane having a

| eaving group X which is one of:

- 18 -
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(1) a perfluoroal kane sul fonyl oxy group,
(2) a nitro-substituted benzene sul fonyl oxy group, or
(3) a fluorosylfonyl oxy.
Bi sacchi and Sl usarchyk describe reaction of a purine inits
al kali salt formand a cycl obutane. Neither describes the use of
a purine inits tetraal kyl ammoni um salt form

Searcey describes the reaction of an imdazole inits
tetraal kyl anmonium salt formw th conpounds havi ng | eavi ng groups
whi ch are hal o groups.

The difficulty with the examner's position is that there is
not hing in Searcey which woul d suggest that the imdazole inits
tetraal kyl ammoni um salt form woul d al so react with conpounds
having | eaving groups X called for by the clainms. There is no
teaching in the conbination of Bisacchi, Slusarchyk, and Searcey
whi ch woul d show any interchangeability between the use of
purines in their alkali salt forms with purines in their
tetraal kyl ammonium salt forns. Thus, w thout something nore,? we

regard the examner's rejection to have been based on

i nperm ssi ble hindsight. Conpare In re MlLaughlin, 443 F.2d
1392, 1395, 170 USPQ 209, 212 (CCPA 1971).

2 As will becone apparent, infra, we found that "something nore" in the
teachi ngs of Hagberg I, I|chi kawa and Zahl er.

- 19 -
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The decision of the exam ner rejecting clains 6-19 and 22

based on Bisacchi, Slusarchyk and Searcey is reversed.

2. The examner's rejection based on Hagberg |

The exam ner rejected clainms 6-13 and 25 as being
unpat ent abl e under 35 U.S.C. § 103 over Hagberg |

Wth reference to Method of Preparation L and Exanpl e 10,
Hagberg | differs fromthe subject matter of claim®6 in that
Hagberg | does not describe the reaction of a cyclobutane with a
puri ne.

Thus, it can be said that Hagberg | does not describe at
| east one of applicants' starting naterials, i.e., the
cycl obutane. According to the exam ner, the failure of Hagberg |
to describe the cyclobutane starting materials is of no nonment.
In support of his position, the examner cites and relies on In

re Durden, 763 F.2d 1406, 226 USPQ 359 (Fed. Cir. 1985). Mire to

the point, in our opinion, is In re Ochiai, 71 F.3d 1565, 37
USPQ2d 1127 (Fed. Cir. 1995). The nere fact that a conpound with
a nmesyl group has been reacted with a purine does not per se
establish that it would have been obvious to react a cycl obutane
with a nmesyl group with a purine. Based on Hagberg | alone, we

di scern no reason, notivation or suggestion to use a cycl obutane
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in place of Hagberg | Compound Xl Il in the Method of Preparation
L or Exanple 10.

The decision of the exam ner rejecting clains 6-13 and 25
over Hagberg | alone is reversed.

3. The exam ner's rejection based on Bi sacchi,
Sl usarchyk, Searcey and Hagberg |

The exam ner rejected clains 20-21 as bei ng unpatent abl e
under 35 U.S.C. 8 103 over Bisacchi, Slusarchyk, Searcey and
Hagberg Il. This rejection is reversed for the same reason that
the rejection of clains 6-19 and 22 over Bisacchi, Slusarchyk and
Searcey was reversed. The information contained in Hagberg |
does not overcone the deficiencies of the conbination of
Bi sacchi, Slusarchyk and Searcey.

4. The exam ner's rejection based on Hagberg |
Bi sacchi, Slusarchyk and Hagberg |

The exam ner rejected clains 14-22 as bei ng unpatentable
under 35 U.S.C. 8 103 over Hagberg |, Bisacchi, Slusarchyk and
Hagberg Il. This rejection is reversed for the sanme reason that
the rejection of clainms 6-13 and 25 over Hagberg | al one was

rever sed

5. New grounds of rejection
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Pursuant to 37 CFR 8§ 1.196(b), we enter the foll ow ng new

grounds of rejection.

a. Ceneral observations concerni ng new grounds
of rejection based on the prior art

In making the followng prior art rejections, we note that
applicants' use known starting materials to obtain a known
product having a known utility. The clains are directed to a
process, not products. Each of the process steps clainmed by
applicants involves the use of known organic synthesis
t echni ques.

We have not overl ooked argunents made in applicants' Appeal
Brief. Applicants maintain that there is an i ssue of whether a
person having ordinary skill in the art would have selected a
6- hal opurine fromthe various purines described by Bi sacch
(Appeal Brief, page 15). There are at least two answers to
applicants' argunent. First, Bisacchi describes only four
specific 6-substituted purines, one of which is 2-am no- 6-
chl oropurine (col. 7, last line to col. 8, first line). Second,
applicants' process is one for nmaking a known conpound from known
starting materials and Bi sacchi describes the known starting
materials and the known final product. W believe that a person
having ordinary skill in the art, seeking to make the conpound
appl i cants make, would have found it obvious to start with

- 22 -
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2-am no- 6- chl oropuri ne, anong ot her conpounds, to make the
conpound applicants nake.

Applicants further argue (Appeal Brief, pages 15 and 16)
that there would have been no notivation to select the
t et raal kyl anmoni um salt descri bed by Searcey in place of the
known al kali salts. On this record, we disagree for the reasons
given in connection with our explanation of the rejection of
claim?25, infra.

Applicants still further argue (Appeal Brief, pages 15 and
16-17) that one would not expect an increase in yield (as
descri bed by Searcey) in the process of Bisacchi or Slusarchyk.
Again, there are at least two answers to applicants' argunent.
Eirst, applicants' clainms do not require an increased yield. In
fact, applicants' specification does not set out a prior art
probl em which is solved by the clainmed process. Second, we
di sagree that there is no expectation of success when a purine
inits tetraal kylammonium salt formis used. Exanple 10 of
Hagberg | denonstrates quite the contrary. Moreover, given the
rather conpelling inproved yield results described by Searcey, we
believe that a person having ordinary skill in the art woul d have
reasonably expected inproved yields when a purine in its
tetraal kylammoniumformis reacted with a hal o-cont ai ni ng
conpound to attach the conpound to the purine at the 9-position.

- 23 -



Appeal No. 95-0865
Application 08/08/007, 950

b. daim 25
Claim25 is rejected under 35 U.S.C. 8§ 103 over Sl usarchyk
and Searcey. Claim25 is not a nodel of clarity due to its use
of Z and Z,. Nevertheless, we believe claim25 calls for

reacting 6-halo-purine in its tetraal kylammoniumsalt formwth a

conmpound having the fornula Z;) X, including, inter alia,

cycl obut anes havi ng the fornul ae:

and

wher e:
(1) X is a leaving group selected fromthe group

consi sting of:
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(a)
(b)
(c)
(d)
(e)

chl oro, brono, iodo,

an aryl sul fonyl oxy group,

a substituted al kyl sul fonyl oxy group,

a nitro-substituted benzene sul fonyl oxy group, and
fl uor osul f onyl oxy, and

(2) "P" or "Prot" is a protecting group (Z,) selected from

the group consisting of:

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)
(i)
(1)
(k)

t - butyl di met hyl sil yl,
t - butyl di phenyl sil yl,
(tri-phenyl met hyl ) di net hyl silyl,
met hyl di i sopropyl silyl,
triisopropylsilyl,
benzyl ,
p- met hoxybenzyl ,
trityl,
4- mononet hoxytrityl,
4, 4" -di met hoxytrityl and
acyl groups of the formula
O
5
) O R
wherein R, is
i) strai ght or branched chain al kyl
of 1 to 6 carbon atons or
i1) phenyl.

Slusarchyk differs fromthe invention defined by claim25 in

t hat Sl usarchyk does not describe the use of the purine inits

tetraal kyl ammonium salt form Rather, Slusarchyk describes the

- 25 -
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use of purines in their alkali salt forms. W also note that

Sl usarchyk describes the use of only the 3-npbnosubstituted

cycl obut anes. See Conpound 2 (page 5). The Slusarchyk | eaving
group X is described as being selected fromthe group consisting
of chloro, brono, iodo, an aryl sulfonate (e.g.,

p-tol uenesul f onyl oxy) or an al kyl sulfonate (e.g.,

met hanesul fonyl oxy (nmesyl)) (page 5, |lines 20-21).

Searcey describes the reaction of nitro-imdazoles wth halo
cont ai ni ng conpounds and indicates that better yields are
obt ai ned when the nitro-imdazole is reacted inits
tetraal kyl anmmonium salt formthan when reacted in its alkali salt
form To be sure, an imdazole is not the sane as a purine.
However, the simlarities between Searcey's i m dazole and

Sl usarchyk's purines are apparent upon review of their respective

> I

structures:
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The im dazole is shown on the left and the purine on the right.
Bot h Sl usarchyk and Searcey react hal o-containing conmpounds with
their respective i mdazoles or purines at the N) H position.

VWhat Searcey tells us is that if the tetraal kyl anmoni um sal t
formof the imdazole is used when reacting with a hal o-
cont ai ni ng conpound, better yields are obtained vis-a-vis an
al kali salt formof the imdazole. The use of an alkali salt for
of a purine is known as shown by Slusarchyk. Based on the
t eachi ngs of Searcey, we are of the opinion that one skilled in
the art woul d have recogni zed that the principles of Searcey
woul d be applicable to purines as well as im dazol es.

We have not overl ooked applicants' argunent that there is
"no indication [in Searcey] that the use of tetraal kyl ammoni um
salts will be of benefit in reactions beyond those discl osed”
(Appeal Brief, page 16). It is true that there is no explicit
recogni tion of any benefit beyond nitro-imdazoles. However,
Searcey and Slusarchyk are attenpting to add a noiety at the sane
point, i.e., the NN Hin the diagram set out above. W believe
one skilled in the art would recognize that the techni que of
Searcey woul d be expected to have applicability beyond nere
nitro-imdazoles. Mreover, we need not bottom our obvi ousness

rationale on inproved yields. Wile inproved yields may well be

- 27 -



Appeal No. 95-0865

Application 08/08/007, 950

expected in |light of Searcey when the tetraal kyl anmoni um sal t
formof a purine is used, it would not nake any difference to our
decision if no inproved yield were obtained. The fact is
applicants do not describe any advantage vis-a-vis the prior art
for the claimed process in their specification. Wile an

advant age need not be described in order to establish
patentability, the absence of a stated problem and sol uti on nean
t hat any cogent reason for conbining the teachings of Searcey and
Sl usarchyk suffices to establish obviousness. The inproved

yi el ds descri bed by Searcey provide a cogent reason--it sinply
cannot be argued in this day and age, consistent with conmon
sense, that organic chem sts do not seek inproved yields. Hence,
we believe that a person having ordinary skill in the art would
have found it obvious to use Searcey's process in the purine art
and reasonably woul d have expected success in using Searcey's

process to add a noiety at the 9-position of the purine.

C. Caimé6
Claim6 is rejected as being unpatentable under 35 U S. C
8 103 over Bisacchi, Slusarchyk, Searcey, Hagberg |, |chikawa,
Eur opean Patent Application 0 358 154 (published March 14, 1990)
and Zahl er, European Patent Application 0 458 363 (published

Novenber 27, 1991).
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The reason we reversed the examiner's rejection of claim®6
based on Bi sacchi, Slusarchyk and Searcey was the absence of any
teaching in Searcey that the use of the tetraal kyl ammoni um sal t
formwould serve in reactions with conmpounds beyond those
containing a halo group. The deficiency we found in the
exam ner's rejection, however, is cured by a reference already in
the record, namely, Hagberg I, Ichi kawa and Zahler. \Whereas
Searcey reacts an imdazole in the tetraal kyl ammoni um salt form
with a conpound containing a halo group, Hagberg | teaches
reaction of a purine in the tetraal kylammoniumsalt formwth a
conpound contai ni ng nesyl group. See Exanple 10 of Hagberg |
(page 33). Furthernore, Hagberg | teaches that the "l eaving"
group X? (see Conmpound Xl ll, page 16) can be chloro, brono, iodo
or )SOR? (page 13, lines 18-19) where R? can be (page 9
lines 21-24):
(1) alkyl containing 1-8 carbon atons (e.qg.,
mesyl ) ;
(2) fluorinated al kyl containing 1-8 carbon
atons, such as trifluoronethyl (triflyl);
(3) alkylaryl such as benzyl, or
(4) aryl such as unsubstituted for substituted

phenyl .
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G ven that Hagberg | treats his various X? groups as

i nt erchangeabl e and descri bes the use of the al kyl group nesyl as
working with the tetraal kyl ammonium salt form of a purine, we are
of the opinion that a person having ordinary skill in the art
woul d have recogni zed that conpounds contai ning any of the X2
groups |listed by Hagberg I, including halo, nesyl and triflyl,
woul d react with purines in the tetraal kyl ammoni um salt form

Al so teaching the interchangeability of hal ogen, nesyl and
triflyl |eaving groups in an anal ogous reaction is |chikawa.
Specifically, Ichikawa describes the reaction of (1) a

cycl obut ane (Conpound V--page 5) having an X | eavi ng group which

can be, inter alia, halogen, triflyl or nesyl (page 5, |ines 43-

45) with (2) a purine (e.g., Conmpound Xl V--page 6) to make
Conmpound 1V (page 3) where B can be 2-amno-(Y; i s am no) -
6-chloro- (Y2 is hal ogen)-purine (page 4, line 15, left fornula).

In Iight of the organic synthesis techniques descri bed
collectively by Searcey and Hagberg I, we believe that one
skilled in the art would recognize that a tetraal kyl ammoni um sal t
formof either an imdazole or a purine could be reacted with a
conpound containing either a halo group (Searcey) or a nesyl
group (Hagberg 1).

Qur conclusion that the subject matter of claim6 (as well
as other clainms) would have been obvious is reinforced by Zahler.
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Zahl er describes the reaction of purines with cycl obutanes.

Zahl er specifically describes the reaction of (1) a cycl obutane

Conmpound 2 (page 9) having a |l eaving group which may be, inter

alia, nmesyl, triflyl or nosyl (page 9, lines 24-25) with (2) a
purine Conpound 3 (also page 9) to make (3) a 9-di substituted-
purine (Conmpound 4) using either potassium carbonate, sodium
hydri de or potassium hydride (page 9, line 43) or Conpound 3 in
its tetraal kyl ammonium salt form (page 10, lines 19-21). Zahler
al so descri bes making a 9-disubstituted cycl obut ane-6-chl or o- 2-
am no- puri ne (Conpound 6--page 11) "under conditions anal ogous to
t hose used in making the preparation of conmpound 4" (page 11
lines 12-13).

In light of our discussion above, a person having ordinary
skill in the art would have found it obvious to react applicants'
purine in its tetraal kylammoniumsalt formwith a bis
(2, 3-protected hydroxynethyl) cycl obutane having an X group which
is a perfluoroal kane sul fonyl oxy group, such as triflyl. It
follows that the subject matter of claim®6 includes subject
matter which woul d have been obvious within the neani ng of

35 U S.C. § 103.

d daim?7
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Claim7 is rejected as being unpatentable under 35 U S. C
8 103 over Bisacchi, Slusarchyk, Searcey, Hagberg I, |chi kawa and
Zahl er.

Claim7 is believed to be unpatentable for the sane reasons
that Caim6 is unpatentable. Bisacchi describes R, "protecting”
groups which are the sane as applicants' clainmed Prot groups
(col. 3, lines 59-63). The use of a cycl obutane wherein X is
trifluoronmet hanesul fonyl oxy has al ready been di scussed. Bisacch
(col. 7, last line), Slusarchyk (page 7, Conpound 14) and Hagberg
| (page 16, line 10 where R is chloro) describe the use of
conpounds corresponding to applicants' conpound wherein X' is
chloro. Both Searcey (page 1312) and Hagberg | (Exanple 10)

describe the use of tetrabutylamoniumsalt forns.

e. Caim8
Claim8 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chi kawa and Zahl er.
Claim8 is believed to be unpatentable for the sane reasons
that Clains 6 and 7 are unpatentable, it being further noted that
Bi sacchi describes an R protecting group which is acetyl (col

3, line 61) or benzoyl (col. 3, line 62).

f. Caim9



Appeal No. 95-0865
Application 08/08/007, 950

Caim9 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chikawa and Zahl er.

Claim9 is believed to be unpatentable for the sane reasons
that Clainms 6-8 are unpatentable, it being further noted that
Hagberg | describes the use of R’ groups, corresponding to
applicants' Y; group, which may be iodo (page 16, |ine 10; page
12, lines 1-3 referring to Y; page 10, line 1 referring to X

and page 9, lines 19-20 wherein X' can be "iodine (sic--iodo)").

g. daim1i0
We do not reject claim1l0 because we have not been able to
find anything in the conbination of Bisacchi, Slusarchyk,
Searcey, Hagberg |, Ichikawa and Zahl er which suggests the use of
an amoni um salt wherein R, is benzyl. Qur decision not to
reject claim1l0 under 37 CFR 8 1.196(b) is without prejudice to
the exam ner citing and applying additional prior art which

describes the use of an ammoniumsalt within the scope of claim

10.
h. Caimll
Claim1ll is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chikawa and Zahl er.

Claiml1ll is believed to be unpatentable for the sane
reasons that Clains 6-9 are unpatentable. Bisacchi describes (1)
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the use of an R* protecting group which is benzoyl (col. 3, line
62, corresponding to applicants' Prot group; (2) the |eaving
group triflyl (col. 3, line 67), corresponding to applicants' X;
and (3) 2-am no-6-chloropurine (col. 7, last line), which
corresponds to applicants' Y, being chloro. As previously noted,
both Searcey and Hagberg | describe the use of tetrabutyl anmoni um

salt fornms corresponding to applicants' R, through R, being n-

but yI .
i Caiml2
Claim1l2 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chikawa and Zahl er.

Claiml1l2 is believed to be unpatentable for the sane
reasons that Clains 6-9 and 11 are unpatentable, it being noted
t hat Bi sacchi describes the use of a | eaving group X which can be

p- ni trobenzenesul fonyl oxy (nosyl) (col. 4, lines 30-31).

] - daimil3
Claim1l3 is rejected as bei ng unpatentabl e over Bi sacchi,
Sl usarchyk, Searcey, Hagberg I, Ichikawa and Zahler. daim 13
requires two additional steps.
Step (b) involves treatnent to renove the "Prot" protecting
groups and replacenment of those groups with hydrogen ()H) groups.
The reaction is shown schematically bel ow

- 34 -
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</fx </fx
- = - =

Bi sacchi contains an extensive discussion of the manner in which
protective groups are renoved (col. 8, line 17 through col. 10,
[ine 14).

Step (c) involves treatnent of the deprotected conpound to
convert the Y, group froma chloro ()C) to an oxo group to
produce the conpound [1R-(1", 2%, 3")]-2-am no-9-[ 2, 3-
bi s(hydr oxynet hyl ) - cycl obutyl ] -1, 9-di hydr o- 6H puri n- 6- one

according to the foll ow ng reaction schene:

<”fA </fi
- =) - =

Sl usar chyk describes the conversion of a chloro-conpound to an

oxo- conmpound (page 8, |ines 28-48).

- 35 -
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The addition of steps (b) and (c) to what is otherw se
basically the process of Claim6 does not render Claim1l1l3, as a
whol e, patentable over the prior art. A person having ordi nary
skill in the art would have wanted the oxo conpound because it is
a known active and useful conpound (specification, page 1,
Bi sacchi, col. 1, lines 7-20). Steps (b) and (c), as shown by

the prior art, are conventional organic synthesis techniques.

k. Caimi4

Claim1l4 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chikawa and Zahl er.

Claiml1l4 is believed to be unpatentable for the sane
reasons that C aim 13 is unpatentable.

Claim 14 requires that step (b) take place in the presence
of a fluoride ion. Bisacchi describes the use of conpounds which
produce fluoride ions to acconplish deprotection (col. 8,
lines 29-31 and 53-54; col. 9, line 47).

Step (c) of Claim14 further requires acid hydrolysis.

Sl usarchyk describes the use of aqueous hydrochloric acid to
acconpl i sh conversion of the chloro group to an oxo group (page

8, line 28).



Appeal No. 95-0865
Appl i cation 08/ 08/007, 950
Applicants' clainmed steps (b) and (c) would appear to
i nvol ve use of well known organic synthesis techniques for their

i nt ended pur pose.

l. Caimil5
Claim1l5 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg I, Ichikawa and Zahler. daim15
is believed to be unpatentable for the sanme reasons that C ains
13-14 are unpatentable. Caim15 requires a "Prot" group which
is benzyl and use of boron trichloride to acconplish
deprotection. Bisacchi describes the use of R protection groups

whi ch are benzyl and their deprotection using, inter alia, boron

trichloride (col. 8, lines 35-44).

m Caim1il6
Claim 16 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, |chi kawa and Zahl er.

Claiml1l6 is believed to be unpatentable for the sanme
reasons that Clains 13-15 are unpatentable. Caim1l6 requires a
"Prot" group which is acetyl and use of sodi um nethoxide in
met hanol to acconplish deprotection. Bisacchi describes the use
of R protection groups which are acetyl and their deprotection

using, inter alia, sodium nethoxide in nmethanol (col. 8, lines

44-50) .
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n. daim1il7

Claim1l7 is rejected as bei ng unpatentabl e over Bisacchi,
Sl usarchyk, Searcey, Hagberg |, Ichikawa and Zahler. daim 17
requires the sanme two additional steps as Claim13, but in
reverse order. The order in which deprotection and conversion of
the chloro group to the oxo group at the 6-position take place
woul d not seemto be significant. In this respect, we call
attention to Bisacchi (col. 8, lines 20-26) which teaches that
(1) deprotection then chloro to oxo conversion or (2) chloro to
oxo conversion followed by deprotection are optional orders for

acconpl i shing both deprotection and chloro to oxo conversi on.

0. Caim?18

We do not reject claim18 because we have not been able to
find anything in the conbination of Bisacchi, Slusarchyk,
Searcey, Hagberg |, Ichikawa and Zahl er which describes the use
of hot aqueous acetic acid for conducting step (b). Qur decision
not to reject claim10 under 37 CFR 8 1.196(b) is w thout
prejudice to the exam ner citing and applying additional prior
art which describes the use of hot aqueous acetic acid for
acconpl i shing conversion of a chloro group to an oxo group at the

6- position of a purine.
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p. daim1i19

Claim1l9 is rejected as bei ng unpatentabl e over Bi sacchi,
Sl usarchyk, Searcey, Hagberg I, Ichikawa and Zahler. Caim 19
requires the sanme two additional steps as Claim13, but in
reverse order. The order in which deprotection and conversion of
the chloro group to the oxo group at the 6-position take place
woul d not seemto be significant. In this respect, we call
attention to Bisacchi (col. 8, lines 20-26) which teaches that
(1) deprotection then chloro to oxo conversion or (2) chloro to
oxo conversion followed by deprotection are optional orders for
acconpl i shing both deprotection and chloro to oxo conversi on.
The use of "hydrogenol ysis" to deprotect R groups is described
by Bi sacchi (col. 8, lines 36-44), particularly when the P

protecting group is benzyl as required by C aim 19.

g. dains 20-21

Clains 20-21 are rejected as bei ng unpatentabl e over
Bi sacchi, Slusarchyk, Searcey, Hagberg I, Ichi kawa and Zahl er.
Caim20 is simlar to aim13, but calls for a step (b) in
which the "Prot" protecting groups are renoved and the Y, group
(e.g., achloro) at the 6-position is converted to a 6-nethoxy
(YOCH;) group. As is apparent fromdaim2l, step (b) nay be

acconpl i shed by treatnent wi th sodi um net hoxi de i n nmet hanol

- 39 -
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Bi sacchi descri bes deprotection by treatment with sodi um
met hoxi de in methanol (col. 8, lines 44-50), particularly when
the "Prot" group is benzoyl, as required by Claim?21l. Slusarchyk
reveal s that conversion of a chloro group at the 6-position to an
al koxy group ()OR, in Slusarchyk) can be acconplished by known
met hods (page 9, last line through page 10, |ine 22).

Hagberg | descri bes hydrolysis of Conpound |1l (page 9)

contai ning an X' group which can be, inter alia, )OR),, where R

inter alia, my be alkyl (e.g., nmethyl), in the presence of
sodi um hydr oxi de (page 9, line 27) to produce a "conpound of the
[ Hagberg | invention"” which, of course, is a purine conpound with

an oxo (40 at the 6-position (page 7, Conpound I).

r. Claim?22--prior art rejection

Claim?22 is rejected as bei ng unpatentabl e over Bi sacchi,
Sl usarchyk, Searcey, Hagberg |, Ichikawa and Zahler. Cdaim22 is
narrower than Caim6 in that it limts the "Prot" group to acyl.
Claim?22 also requires a step (b) and a step (c).
Step (b) calls for (indentation and paragraph nunbers
added) :
(1) treating the product frompart (sic--step) (a)

w th hot aqueous sodi um or potassi um hydroxi de or
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(2) treating the product of part (a) with an acid such
as hydrochloric acid foll owed by sodi um or
pot assi um hydr oxi de and heat (sic--heating)
to renove the protecting groups and convert the Y,
substituent to a 6-oxo0 ***.

Sl usarchyk describes treatnment of a product simlar to that
obtained in applicants' step (a) with hot aqueous hydrochloric
acid to convert a chloro group in the 6-position to a 6-0xo group
(page 8, lines 28-48).

Bi sacchi describes treatnent of a conpound |ike the conpound
obtained in applicants' step (a) with potassium hydroxi de to
remove the R* protecting groups, particularly when the R* group
is an acyl group (col. 8, lines 44-50).

Step (c) requires separating the desired product fromthe
reaction m xture. Bisacchi describes obtaining a purified
product through chromatography (col. 9, |lines 21-22).

Applicants' steps (b) and (c) woul d appear to involve
conventional techniques for renoving protecting groups and
converting a chloro group in the 6-position to a 6-oxo group and

separating to obtain a desired product.

S. Claim?22--indefiniteness rejection
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Claim?22 is rejected under the second paragraph of 35 U. S. C
8§ 112 as being indefinite. The limtation which is indefinite is
"an acid such as hydrochloric acid ***." The | anguage "such as
hydrochl oric acid" does not |limt Claim22 because the claim
ot herwi se reads on the use of any "acid." Moreover, it is
uncl ear as to whether applicants claiman "acid" or only
"hydrochloric acid." As a general proposition, we believe that
every word in a claimshould be capable of having sone limting
significance. The words "such as hydrochloric acid" woul d not
appear to limt Caim22. |If an applicant can use the | anguage
"such as hydrochloric acid,” it follows that the applicant could
al so recite "such as hydrochloric acid" followed by an extensive
[ist of other acids, all of which would serve to nmake clains
difficult to understand and/or interpret. Consistent with all of
t he paragraphs of 35 U S.C. 8§ 112, the proper manner to claim
both "acid" and "hydrochloric acid" is to present one claimto

"aci d" and anot her (perhaps dependent) to "hydrochloric acid."

C Deci si on

The examner's prior art rejections are reversed.

Clains 6-9, 11-17, 19-22 and 25 have been rejected pursuant
to 37 CFR § 1.196(b) as being unpatentable under 35 U.S.C. 8§ 103

over the prior art.
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Cl aim 22 has been rejected pursuant to 37 CFR § 1.196(b) as
being indefinite within the neaning of the second paragraph of

35 U S.C 8§ 112.

D. Furt her observation

We have expressly indicated why Cains 10 and 18 have not
been rejected. |If applicants are aware of any prior art which
woul d overcone our stated reasons for not rejecting either Caim
10 or Caim18, applicants (or their attorneys) should make the
exam ner aware of that prior art. 37 CFR 8 1.56. Apart from any
obligation of applicants to informthe exam ner of any prior art
mentioned in the preceding sentence, should the exam ner be aware
of any such prior art, the exam ner should feel free to nake a
rejection of Cains 10 and/or 18. In short, nothing in this
opi nion should be treated as precluding the exam ner from maki ng
arejection of Clains 10 and/or 18 (or any other clain based on

additional prior art not nentioned in this opinion.

E. Time for taking action
Thi s opinion contains a new ground of rejection pursuant
to Rule 196(b) (37 CFR 8 1.196(b), anended effective Dec. 1

1997). See Notice of Final Rule, 62 Fed. Reg. 53131, 53197
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(Cct. 10, 1997), reprinted in 1203 Of. Gaz. Pat. & Trademark

O fice 63, 122 (Cct. 21, 1997)).

Rul e 196(b) provides that, "A new ground of rejection shal
not be considered final for purposes of judicial review"

Rul e 196(b) al so provides that the applicant, WTH N TWD
MONTHS FROM THE DATE OF ENTRY OF THI S DECI SI ON, nust exerci se one
of the followng two options with respect to the new ground of
rejection to avoid termnation of proceedings (8 1.197(c)) as to
the rejected clains:

(1) Submt an appropriate anendnment of
the clains so rejected or a show ng of facts
relating to the clainms so rejected, or both,
and have the matter reconsidered by the
exam ner, in which event the application wll
be remanded to the exam ner

(2) Request that the application be
reheard under 8§ 1.197(b) by the Board of
Pat ent Appeal s and Interferences upon the

sane record.

No tinme period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR

§ 1.136(a).
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REVERSED

(37 CFR § 1.196(b))

SHERMAN D. W NTERS,
Adm ni strative Patent Judge

WLLIAMF. SM TH,
Adm ni strative Patent Judge

BOARD OF PATENT
APPEALS AND
| NTERFERENCES

FRED E. McKELVEY, Seni or
Adm ni strative Patent Judge
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Burton Rodney, Esqg.
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