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This invention relates to compounds having
pharmaceutical activity, to a process for their
preparation and their use as pharmaceuticals.

EP-A-0257741 and EP-A 0338723 (Beecham Group p.l.c.)

.~ disclose certain azabicyclic compounds which enhance
acetylcholine function via an action at muscarinic
recébtors within the central nervous system. EP-A-
0316718 (Ferrosan) discloses certain azabicyclic '
muscarinic cholinergic compounds.

A novel group of compounds has now been discovered
which also enhance acetylcholine function via an action
at muscarinic receptors within the central nervous
system and are therefore of potential use in the
treatment and/or prophylaxis of dementia in mammals.

According to the present invention, there is provided a
compound of formula (I) or a pharmaceutically
acceptable salt thereof:

N~—-R2
4
Ry
(I)
wherein R; represents
(CH,) (CHZ)r
)
{é)-. or (CH I
. | r) N
(cH, q (CHz)t




A novel group of conpounds has now been di scovered whi ch al so enhance
acetylcholine function via an action at nuscarinic receptors within the
central nervous system and are therefore »f-potential use in tBg7Rpeat ment
and/ or prophylaxis of dementia in nanmmals. According to the present

I nvention, there i.s. Rrovide co und, ggl I r

phar maceutlcallf’y W&‘ccg{)t a%ché LR ﬁér%oﬁ‘&éeé&ﬁ 913(( }eﬁregents an [err]

wherein R err]intggeseff 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

THIS SHEET HAS BEEN
REPLACED

Ry is a group ORy4, where R4 is Cj_4 alkyl, Cy_4
alkenyl, Cz_4 alkynyl, a group OCORgz where Rg is
hydrogen or Rgy, or a group NHRg or NR7Rg where Rg, Ry
and Rg are independently C;_2 alkyl; and

R3 is chloro, fluoro, bromo, cyclopropyl, Cj-3 alkyl
substituted by one, two or three halogen atoms, or Rj
is a group (CHj)pnRg9 where Rg is -CN, -OH, -OCHj3, -SH,
-SCH3, -C=CH or -CH=CH; and n is O or 1, with the
proviso that when n is O, Rg is not -OH or -SH.

The term halogen includes bromine, chlorine, fluorine
and iodine, preferably fluorine.

Compounds of formula (I) are capable of existing in a
number of stereoisomeric forms including géometric
isomers such as syn and anti and, for certain
compounds, enantiomers. The invention extends to each
of these stereoisomeric forms, and to mixtures thereof
(including racemates). The different stereoisomeric
forms may be separated one from the other by the usual
methods, or any given isomer may be obtained by
stereospecific or asymmetric synthesis.

Compounds of formula (I) having two assymetric centres

which have the stereochemical configuration in which

the group -C(R3)=NRy and the (CHz)g bridge are on the
i‘~same side of the plane of the molecule which contains
F bbth brldgehead atoms and the ring carbon atom bonded
¢ .. to the aforesald group will hereinafter be referred to
i ;mas haying the exo configuration.

m";mgé'écmpoqﬁds of formula (I) can form acid addition
\'."-'».

9,._‘;
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[err] -2 - in which each of p and q
I ndependently represents an integer of 2 to 4, r represents an integer
to 4, s represents 1 or 2 and t represents 0 or 1, R2 is a group OR4,

where R4 is (Cerr] alkyl, (Jerr] alkenyl, Cferr] alkynyl, a grq&g OCOR5
where R5 is hydrogen or R4, or a group NHRS or NR7R8 where R6

are independently Cferr] al kyl; and
salts with acids, such as the conventional

pharmaceuticall§§§§§eptable acids, for example

hydrochloric, hydrobromic, phosphoric, acetic, fumaric,

salicylic, citric, lactic, mandelic, tartar%
and methanesulphonic. |

REPLACED

of 2
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The term pharmaceutically acceptable salt encompasses
solvates and hydrates. Thus where compounds of formula
(I) or pharmaceutically acceptable salts thereof form
solvates or hydrates, these also form an aspect of the

invention.

Preferably, p and g each independently represents 2 or
3. Most preferably p represents 2 and q represents 2

or 3.

Preferred combinations of (r,s,t) include (2,2,0), _
(2,1,1), (3,1,1), (2,1,0) and (3,1,0), most preferably

(2,2,0).

The groups R4 and Rg in Ry are preferably selected from
methyl, ethyl, allyl and propargyl. Rg, Ry and Rg are
preferably methyl. Suitable values for Rz include
methoxy, ethoxy, allyloxy, propargyloxy; acetoxy and

dimethylamino, preferably methoxy.

Suitable examples for R3j include cyclopropyl, chloro,
fluoro and bromo and when Rj is a group (CHz)pRg9 and n
is 0, suitable examples of Rg include -CN , -OCHj3 or
-C=CH, preferably CN. When n is 1, an example of Rg is

CN.

The invention also provides a process for the
preparation of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, which process

comprises:
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Rlerr] is chloro, fluoro, brono, cyclopropyl, Cerr] alkyl substituted by
one, two or three halogen atons, or R3is a group (CHerr])nR err] where
Rlerr] is -CN, -OH, -0OCH3, -SH, -SCH3, -(Jerr]CH or -CH=CH2 and n is 0 or
1, with the proviso that when n is 0, Rgr] is not -OH or -8%27 ;he term
hal ogen i ncl udes brom ne, chlorine, fluorine and iodine, prefera&'y
fluorine. Compounds of fornula (1) are capable of existing in a nunber of
st er.eoi soneri ¢ For ns iFRATHHTG §somRANG i%ﬁrﬁ%@‘”@tﬁﬁ% )syn and anti and,
for certain conpounds, enantionmers. The invention extends to each of these
stereoi soneric forns, and to m xtures thergof (including racemates). The

different stereoisoneric forns nayR rated one fromthe other by the
usual methods, or any given isoner ay obt ai ned by steregagspecific or
. . p:
asynmmetri c synthesis. R, (EH$ SHEET HAS BERN
_REPLACED

with a compound of formula (III):
Ry '-NH»y (III)

wherein Ry' represents Ry or hydroxy, and R3”
represents R3 or a group convertible thereto,
converting Ry' to Ry when hydroxy, converting R3° when
other than R3 to R3j, wherein Rj, Ry and R3 are as
defined in formula (I), and thereafter optionally
forming a pharmaceutically acceptable salt;

(b) reacting a compound of formula (IV):
R
N~ 2
|
R, T Br (IV)

with a compound of formula (V):
M - R3° (V)

capable of generating an R3° nucleophile wherein R3”

. represents R3 or a group convertible thereto,
converting R3” when other than R3 to R3j, wherein Rj, Ry
and Rj are as defined in formula (I), and thereafter

optionally forminé a pharmaceutically acceptable salt;
or
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Compounds of fornula (1) having two assynetric centres which have the
stereochem cal configuration in which the group -C(R3)=NR2 and the (CH2)s
bridge are on the sane side of the plane of the nol ecul e which contains
bot h bridgehead atons and the ring carbon atom bonded to the aforesaid

group wil |l

herei nafter be referred to asshaving the exo confi @aravi on.

The conpounds of fornula (I) can formacid addition

-3-

(c) reacting a compound of formula (IVa)
THIS SHEET HAS BEEN
REPLACED
0
Rl NHRZ (IVa)

wherein R; and R, are as defined in formula (I), with
a chlorinating, brominating or fluorinating agent,
optionally converting R3 when chloro or bromo to other
R3, and thereafter optionally forming a
pharmaceutically acceptable salt.

It will be appreciated that compounds of formula (IV)
are identical to compounds of formula (I) in which Rj3
is chloro or bromo, and as such are themselves part of
the invention.

The reaction between the compounds of férmulae (II) and
(III) is preferably carried out in a hydroxylic solvent
such as methancl or ethanol, at ambient temperature, or’
where appropriate, at elevated temperature.

Where Rs in compounds of formula (I) is a group ORy4,
NHRg or NR7Rg, a compound of formula (II) is
conveniently reacted with a compound of formula (III)
in which Ry' is Rj3.

Where Ry in compounds of formula (I) is a group OCORg,
a compound of formula (II) may be reacted with the
compound of formula (III) in which Ry' is hydroxy, with
subsequent acylation of the resulting oxime by
treatment with a suitable acylating agent such as an
acyl halide, for example acetyl chloride.

The reaction between compounds of formulae (IV) and (V)
may be carried out under standard conditions for the

This Sheet Has Been Rep
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salts with acids, such as the conventional pharmaceutically acceptable
aci ds, for exanple hydrochloric, hydrobrom c, phosphoric, acetic, fumaric,
salicylic, citric, lactic, mandelic, tartaric, oxalic and nethanesul phonic.
The term pharmaceutically acceptabl e salt gnconpasses sol vat es.- —
hydrates. Thus where conpounds of formula (I) or pharmaceuticabhys:".iii Has pron
acceptabl e salts, thereof formsolvates or hydrates, these alfso fomevpRcsy
aspect of the i4&§§i4QﬁWentFQQﬁQ§%ﬂﬂ%ﬂ qyz%ufqﬁiﬁﬂﬂhﬁlﬁﬁependently -
represents 2 or 3. Most preferably p represents 2 and gq represents 2 or 3.
Preferred conbipations of ( t) j.ncl 0)q, (s (3.,3..1),
(2,1,0) and (3"@? e,rﬁ%sﬁn pé;défpeor"gﬁdsy ofjdfor(ﬂ%ilza (T) 125 Jfl%x)dro, t%ie

residue M is suitably caesium, the caesium fluoride

reagent being supported on calcium fluoride in
dimethylformamide at elevated temperature for a
prolonged period. This route for introduction of Rj3
fluoro is preferred where R} represents group (B).

Where R3 in compounds of formula (I) is a group
(CHz)pRg and n is O, the residue M is suitably an
alkali metal such as sodium or lithium. Where, for
example, Rg is -CN or -OCH3, the reaction is
conveniently carried out at elevated temperature in an
inert solvent such as dimethylsulphoxide or methanol.

Where Ry in compounds of formula (I) is a group
(CHy)nRg and n is 1, the compound of formula (V) is
suitably an organolithium or Grignard reagent. The
reaction may be carried out using conditions generally
used for reactions with Grignard reagents, for example
using anhydrous reagents under an inert atmosphere and
at reduced temperature.

The product of the reaction of compounds of formulae

(II) and (III) and formulae (IV) and (V) is a compound
of formula (IIa):

(IIa)

wherein R;° represents Rz or hydroxy and R3° represents
R3 or a group convertible thereto, and R;, Rz and Rj3
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(2,2,0). The groups R4 and R5 in R2 are preferably selected from nethyl,
ethyl, allyl and propargyl. R6, R7 and R8 are preferably nethyl. Suitable
val ues for R2 include nethoxy, ethoxy, allyloxy, propargyloxy, acetoxy and
di et hyl am no, preferably nethoxy. Sui t abl e exanpl es for R3_include
cycl opropyl, chloro, fluoro and bromp and when R3 is a group E&¥2PhRg and n
is 0, suitable exanples of Rerr] include -CN, -OCH3 or‘§§$§§k""‘ :
preferably CNapdhess defined ah eormdla qi)Rlerr] is CN e Eﬁi%%? BN
al so provides a process for the preparation of a conmpourtd—ef R
or a pharmaceutically acceptable salt thereof, which process conprises:
Intermediates of formula (IIa) wherein Ry° is not Ry

when R3° is Rj, also form part of the invention.

It will be appreciated that the reaction of compounds
of formula (IvVa) with a chlorinating, brominating or
fluorinating agent will yield compounds of formula (I)
wherein R3 is chloro, bromo or fluoro. Suitable
chlorinating agents include phosphorus pentachloride
which undergoes reaction in nitromethane at reduced
temperature, for example 0°C, and dichlorotriphenyl-
phosphine (carbon tetrachloride/triphenyl phosphine)
which undergoes reaction in acetonitrile at elevated
temperature, for example at the boiling pdint of the
solvent. Suitable brominating agents include
dibromotriphenylphosphine (carbon tetrabromide/
triphenylphosphine) which undergoes reaction in
acetonitrile at elevated temperature, for example at
the boiling point of the solvent. Suitable
fluorinating agents include diethylaminosulphur
trifluoride (DAST) which also undergoes reaction in
_acetonitrile at elevated temperature.

Conversion of the resulting R3 halogen group when
chloro or bromo to other R3 groups may be effected by
reaction variant (b) above.

Compounds of formula (II) and compounds of formulae

(IV) and (IVa) may be prepared from an intermediate
compound of formula (VI):

/”\ : (VI)

Rl L

in which L is a leaving group such as chloro, bromo or

This Sheet Has Been Replaced
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with a conpound of forrmula (111): [err]

—~——~
— 0O Q©

) - reacting a conpound of forrmula (11):
.
I

- 8 - B2729

Ci-4 alkoxy and R; is as defined in formula (I). A

compound of formula (VI) in which L is preferably

chloro or bromo may be reacted with THIS SHEET HAS BEEN
N,0-dimethylhydroxylamine and the resulting REPLACED
N-methoxy-N-methylcarboxamide derivative reacted with a
compound of formula (V), suitably an organolithium or
Grignard reagent, to provide a compound of formula

(II). Where R3 is ethnyl, it is preferably protected in

the compound of formula (V) which is suitably lithium
(trimethylsilyl) acetylene. The trimethylsilyl

protecting group is preferably removed after reaction

of the compounds of formulae (II) and (III) by

treatment with aqueous sodium hydroxide.

Where R3 ié cyclopropyl, a compound of formula (VI) in
which L is preferably chlorc or bromo may be treated
with cyclopropyltrimethylsilane in the presence of
aluminium trichloride in dichloromethane.

Where R3 is CH2CN, a compound of formula (VI) in which
L is preferably C;.4 alkoxy may be treated with a
suitable organoclithium or Grignard reagent, for example
the reaction product of acetonitrile and lithium
diisopropylamide. It will be appfeciated that the-
resulting compound of formula (II) will be in the form
of the lithium enolate salt.

A compound of formula (VI) may alternatively be reacted
with a compound of formula (III) wherein Ry° is ORyq, in
acetonitrile as solvent, in the presence of a base such
as pyridine or triethylamine, and the resulting
derivative of formula (IVa) treated with a chlorinating
or brominating agent to provide a compound of formula
(Iv) in which Ry is ORg4. '
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mhere!n R2' represents R2 or hydroxy, and R err] represents R err] or a
group:convertible thereto, converting Rlerr]' to Rerr] whea—hydroxy:
converting R err]' when other than R3 to R err], wherein H
R3 are as defined in fornula (1), and thereafter optional

pharmaceutically acceptable salt; (b) = %eacting a conmpound 82789 nul a
(1v): . Jerr] wi th a conpound of formula (V):
[err] Novel compounds of formulae (II) and (IVa) also form

part of the invention.

compounds of formula (VI) where R; represents group (A)
may conveniently be prepared by cyclising a compound of
formula (VII):

2’k
A )
B ( 3'“10
(ca,);

(VII)

in which (i) A represents a group convertible to COCl
- and B represents -(CH2)4L) where L; is a leaving group
R or A and Lj together represent -COO-; one of j, k and 1
is 1 and the other two independently represent an
integer of 2 to 4, and Rjp represents hydrogen or an
N-protecting group; to give a compound of formula

. (VIIa):
(CH
X
CRITN -R,
) o
. Z
(ca)y

(VIIa)
in which X represents a group convertible to cocl or
COBr, 2z~ is an anion and the remaining variables are

as previously defined;

or (ii) A represents an electron withdrawing group, B

This Sheet Hag Been
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capggle of generating an Rerr] nucleophile wherein R3
or a group convertible thereto, converting R err]' when
Rlerr], wherein Rlerr], Rerr] and Rerr] are as defined in fornula (1),
and thereafter optionally formng a phalflaceutically acceptabB@738It; -(c)
reacting a conpound of formula (IVa)

(I'Va) wher&igkedetits r@mog[e@r ahdaRg 2T epebiseadsi n(enaagwr %ﬁ whikea
the

dpFeseniTsH
b C

chlorinating, brom nating or fluorinatin ent ,
' g L2 1s a leaving group; one 2930 1 s 1

other and j independently represent an integer of 2
to 4; to give a compound of formula (VIIb):

(caz)

k
W
2,3

273

(Cn (VIIb)

2
in which W represents an electron withdrawing group or
X and the remaining variables are as previously
defined;

and thereafter, optionally or as necessary, removing
any Rjg N-protecting group, converting W to X and
converting X to COCl or COBr.

The deprotection, conversion and interconversion steps
may be carried out in any appropriate order.

Examples of the leaving groups Lj; and L; include halo
such as bromo or chloro, tosyloxy and mesyloxy.

Examples of Rjp when an N-protecting group inqude
benzyl and substituted benzyl.

Examples of A and X when groups convertible to COCl
or COBr include a Cj_4 alkoxycarbonyl,
benzyloxycarbonyl and cyano.

The cyclisation reaction is a nucleophilic substitution
which may be carried out under conventional conditions

This Sheet Has Been
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-5 -Eiptlonally converting R3 when chloro or bromp to otherf Ri/8SHEET ang BeeN
thereafter optionally fornming a pharnaceutlcally accept abl t REPLACED ( d)
reacting a conpound of formula (XI1); [err] erern
R3' represents R3 or a group converti bI_edH)eJ:eto and Rlerr] aréizﬂfrr] are
as defined in claiml, to convert the hy roxy group to R2 as defined in

claim1 and thereafter convertlng n other than Rlerr] to R3 and
optional I'y for APREPREHRES nkR eth F\:?[ %&eﬁﬂi 4ys, when B is

(CH2)4Br and A is cl 4 alkoxycarbonyl, the cyclisation
is carried out in an inert solvent such as toluene or
ether at elevated temperature. when B is (CH2)40Tos or
(CH2)4OMes , it is preferably obtained by treatment of
a (CH2)4O0H group with a suitable reagent such as

tosyl chloride or mesyl chloride, in a base such as
pyridine, whereupon the cyclisation may proceed at
ambient temperature, or at elevated temperature in an
inert solvent such as toluene. When A and L; together
represent -COO-, the cyclisation may be carried out in
a lower alkanol such as ethanol in the presence of acid
such as hydrogen bromide. In the resulting compound of
formula (VIIa), X will be an alkoxycarbonyl group
corresponding to the lower alkanol used for the
cyclisation.

Where Rjg is an N-protecting group such as benzyl, this
may be removed by conventional hydrogenation,
preferably catalytically over a suitable catalyst such
as pd/C.

Examples of A when an electron withdrawing group
include C;. -4 alkoxycarbonyl and cyano. -

‘When A is an electron withdrawing group such as Ci-4
alkoxygarbonyl, B is hydrogen-and Rjqg is —(CHz)jLz
where Ly is, for example, chloro, the cyclisation may
be effected by treatment of the compound of formula
(VII) with lithium diisopropylamide.

Compounds of formula (VI) where R; represents group (B)
may conveniently be prepared by:

(a) cyclising a compound of formula (VIIIa):
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It \Ma | be appreciated that conpounds of formula (1V) are identical to
compéunds of formula (1) in which Rlerr] is chloro or b _
are thensel ves part of the invention. F@g reaction bef WEENSHERT doypbEmd
of fornmulae (I1) and (I11) is preferably rried out in vﬂ¢%§@¢$g

sol vent such as nethanol or ethanol, at anbient tenperature, or where
appropriate, at elevated tenperature. Where R2 in conpounds of formula
(I') is agroup ORlerr], NHRerr] or NRerr]Rerr], a conmpound of formula
(I'l') is conveniently reacted with a comppound of fornula (I111) in which

(%)

Rlerr]" is Rerr]. where R err] in nds of formula (I) is a group
OCOR[err], a conpound of fornula (Ifl be reacted with the conpound
of formula (I11) in which Rerr]' is h drox W th

L3—E )—— R

where R;g is hydrogen or an N-protecting group, and
either C is one, D is another and E is the remainder of
-(CH2)r-, -(CH2)s- and -(CHz){-CHX-CH3- or groups
convertible thereto, X is a group convertible to cocl
or COBr and L3 is a leaving group, or C is one and E is
the other of -(CHy),- and -(CH2)g~ or groups
convertible thereto and D represents -(CHj)t~CHX-CHp-
where X and L3 together represent -C00-, and
thereafter, optionally or as necessary and in any
appropriate order, converting C, D and E to -(CH2) -,
-(CH2)s~ and -(CH2)t-CHX-CHz~-, removing any Rjgq
protecting group, and converting X to COCl or COBr; or

S

(VIIIa)

(b) cyclising a compound of férmﬁlai(VIIIb):
P .
G\\
N
3 |
Y v
(VIIIb)

where F is one and G is the other of -(CHy) - and

~-(CH2)g- or groups convertible thereto, and one of Y3
and ¥4 is -{CH2)m-K and the other is -(CH2)pW or
(CHz)nLg where K and W are electron withdrawing groups,

This Sheet Has Been Replaced
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uent acylation of the resulting oxinme by treatme
acyl afi ng agent such as an acyl halide, for exanple ac:ty
The rgaction between conpounds of fornmulae (1V) and (V) ii
out under standard conditions for the _ 13 - _ B2729 -
6- displacenment of hal ogen by a nucl eophile. VWhere R err] in conpounds of
formula (1)

subs

's EL“?EOa iggving group, m is 1 or 2 and n is 0 or 1 with
the provisos that, when ¥4 is -(CH)pW, n is 1, and ¥4,
is not -(CHz)pL4, and thereafter, optionally or as
necessary and in any appropriate order, hydrolysing and

- decarboxylating the cyclisation product and converting
the carbonyl group to ~CHX where X is a group
convertible to COCl or COBr, converting W to X as
defined, converting X to COCl or COBr, converting F and
G to -(CHz)r- and -(CHy)g- as appropriate, m and n
being such that the desired compound of formula (VI) is
obtained.

Examples of leaving groups L3 include halo such as
chlorc and hydroxy. Examples of L, include those given
for L3 or C;.4 alkoxy such as ethoxy. Examples of
electron withdrawing groups K and W include Ci-4
alkoxycarbonyl and cyano. In the group ‘

-(CH2) t~-CHX-CH2-, examples of X include hydroxy and
cyano.

In the process variant (a), where L3 is hydroxy and D
is -CHOH-CH;-, the cyclisation may be carried out by
pyrolysis, by the method of D.0. Spry and H.S. Aaron,
J. Org. Chem., 1969, 34, 3674, to yield a compound
where X i§ hydroxy.

Where E is -(CH3){COCH2-, the cyclisation may be
carried out under basic conditions where R;g is benzyl
(F.I. Carrol, A.M. Ferguson, and J.B. Lewis, J. Org.
Chem. 31, 2957, 1966). The resulting ketone may be
reacted with tosylmethyl isocyanide to yield a compound
where X is cyano.

Where L3 and X together represent -C0O0O-, the

cyclisation is a rearrangement reaction which can be
carried out under acid conditions in a polar solvent,
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resifdue Mis suitably caesium the caesiumfluoride reaggnt: belngfipppggr
on ¢alciumfluoride in dinethylfornmam de at elevated te eratuRgmyQiDa
prolfonged period. This route for introduction of R3 fluoro 15

wherge R1 represents group (B). Wher e- R34 i-nh conpounds of formgzgl) is a
grodp (CHerr])nRerr] and nis 0, the residue M is suitably an al kal
netal such asgs ¥ﬁ§£ fdde s -CN or
-OCH3, the rea‘?gon | né/enlen? carrle out at eIev%edttenperature in

an i‘nert sol v@mp%mwrés. dtmhyl%m e D WhRthdhols 2 SARIIR3 in
conpounds  of é@ﬁ@ylgtr&h;) i sr O £FFad R 3§t€bﬁbd§ the tmsﬁawund of
e

mmy be car i AT HER 18R Chia aﬁ?%«'em&mw&%h o1 ERAGhe wi th
Gignard reagemich rhay lme(asqb:eequmlglsard'gmbm& bye dueitsgenaieiommoverer t
at mospher e ang é&i£§9ﬂ8%9a£§i§§%fng&*as Pd/C. In the compound of

formula (VIIIa) where t = O, C is -CHy- and E is

-(CH32)2-, the cyclisation product is the endo isomer.

In the process variant (b), where ¥3 and ¥4 both
contain carboxy ester groups the cyclisation is a _
Dieckmann reaction which is catalysed by a base such as
potassium t-butoxide at elevated temperature in a
solvent such as toluene.

The reéulting B~-keto ester is hydrolysed and
decarboxylated under conventional conditions such as
heating at reflux in dilute hydrochloric acid.

The carbonyl group may then be reduced to an X hydroxy
group with a suitable reducing agent such as sodium
borohydride in ethanol at ambient temperature, or
sodium in ethanol at elevated temperature, such as the
boiling point of the solvent, under an inert atmosphere
such as nitrogen, depending upon the stereochemistry
required.

Alternatively, the carbonyl group may be converted
directly to an X cyano group with a suitable reagent
such as tosylmethylisocyanide in an inert solvent such
as dry dimethoxyethane, at depressed temperature, under
basic conditions such as the presence of potassium
t-butoxide.

In process variant (b) where Y3 and Y4 both contain
cyano groups the cyclisation is a Thorpe reaction which
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The pgoduct of the reaction of conpounds of formulae (11) rand={tEE AT
formugae (1V) and (V) is a conpound of fornula (lla): gﬁifééiACED l

[err] & wherein R err]' represents R2 or hydroxy and-Rf-e
repredents R3 or a group convertible theréth,~and Rl, R2 and B2729

js catalysed by a base such as potassium t-butoxide at
elevated temperature in a solvent such as toluene.

The resulting p-keto nitrile is hydrolysed and
decarboxylated under conventional conditions such as
heating at reflux in dilute hydrochloric acid.

where ¥3 is -(CHj)pL4, the cyclisation may be carried
out as described in EP-A 0094742 under basic conditions
such as sodium hydride and potassium t-butoxide, in an
inert polar solvent such as dimethyl formamide.

The conversion of K, W and X to COCl or COBr may be
carried out conventionally.

An X hydroxy group may be converted to cyano by first
converting it to a good leaving group such as mesyloxy
or tosyloxy and then displacing it with cyanide ion.

An X carboxy group may be obtained by conventional
de-esterification of an X, K or W alkoxycarbonyl
group. Where Rjg is an N-protecting group and X, K or
W is a benzyloxycarbonyl group, the .de-esterification
and deprotection steps may conveniently.be effected
simultaneously by conventional hydrogenation such as
described above. Alternatively, an X carboxy group may
be obtained by conventional acid hydrolysis of an X, K
or W cyano group. A carboxy group may be treated with
thionyl chloride at elevated temperature to give the
chlorocarbonyl group, .COCl .or with thionyl bromide to
give the bromocarbonyl group, COBr.

Compounds of formula (VII) may be prepared
conventionally.
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-7- e as defined in formula (1). Internediates of formula (Il1a) wherein
Rlerrg' is Rerr] or trinmethylsilylethynyl, Rierr]' is
Rlerrg' is Rerr], and Rlerr] is not Br, also form par
It w# |l be appreC|ated that the reactum1kﬁ-tonpounds-

a chl‘orinati ng, brom nating or fluorinating agent wll yield conpounds of

formila (1) whgsge Rus TLIY Wlkodyclibdiyl | 101y @Al &1 ajpating
agent.s incl ude ﬁggs horuséﬁgﬁtacméglcka unde# éé éactlon¥q1

ni tronet hane atSr AL NiRFotest rﬁﬂ°é‘§q @ownd of

di chl or ot ri phefpytmule osfIE Nengyc dre Prepxvert yort et irigd he empdesP i fe)
whi ch undergoeg n acetonitrile at elevated tenperature, for
%8ﬁﬁfng pol

exanple at the nt of the
(cH, N
R.HOOC——— t)—R 10
-y

(IX)

where Rj; is Ci-4 alkyl and the remaining variables are
as previously defined, with lithium diisopropylamide,
prepared in situ from diisopropylamine and
n-butyllithium followed by reaction with a compound
Ls(CH2)4Ly where Lg is a leaving group, in an inert
solvent such as ether at depressed to elevated
temperature. Both L; and Lg are suitably bromo.

Where A and L; together represent -COO- and j is 2, the
compound of formula (VII) may be prepared by reacting
the compound of formula (IX), treated with lithium
diisopropylamide-as before, with ethylene oxide in an
inert solvent such as ether at depressed to elevated
temperature.

Alternatively, the compound of formula (VII) where A
and Lj together represent -COO, j is 2, k is 2 and 1 is

1 may be prepared by a 1,3-dipolar cycloaddition
reaction which involves reacting a compound of formula
(X): ’
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~ Sui tabl e brom nating agents include di bronotriphenyl phosphi ne
tetrabrom de/ triphenyl phosphi ne) which undergoes reaction in
trile at elevated tenperature, for exanple at the boiling point of
vent. Suitable fluorinating ageanlynglude di et hyl ANk RO R3S REEN
ride (DAST) which al so undergoes reéaction in acetfronitggdacg

el evat:ed t enperature. Conversion of the resulting R3 F
chloro or brono to other R3 groups may be effected by reaction vari ant
(b) above. Compounds of fornula (11) and conpounds of formnul ae (1v)

and (I1'va) may be prepared from an |nterned|ate conpound of forrmula (VI):

e g

(X)
with a compound of formula (XI):
(CH4 ) Sl—'\
N— Ry,
CH30——/
(XI)

in which Rjg is an N-protecting group in the presence
of a catalytic amount of trifluorcacetic acid.

Where A is an electron withdrawing group such as Cj.4
alkoxycarbonyl, B is hydrogen and Rjqg is (CH2)4L2, the
‘compound of formula (VII) may be prepared by reacting
the compound of formula (IX) where Rjg is hydrogen with
a compound Ls(CHz)jnzuwhere-Lsgisfas previously '
defined, in a solvent such as acetone in the presence
of a base such as potassium carbonate. The leaving

group Lg is preferably bromo and L, is preferably
chloro.

Compounds of formula (IX) are known compounds or may be
prepared by analogous methods to those for preparing
known compounds. -The compound of formula (IX) where k
is 2, 1 is 1 and R;g is benzyl may be prepared by the
cyclisation of di-Cj_4 alkyl itaconate in the
appropriate alkanol with benzylamine at elevated
temperature, followed by reduction of the resulting oxo
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I n whi L is a leaving group such as chloro, brono or

REPLACEVENT SHEET - 8- nd R[err]
is as fefined in formula (1).A conpound of fornula PHEET s GREN
prefergbly chloro or bromo may be reactedlfi th N, dlnéH%VAﬁyureﬂyl n1ne
and the resulting N nmethoxy-N nethyl carboxam de derivative reacted with a-
conpound of formylg, @Y thelizpish tabnOcgaRPle Pirddlddine ring with

BH3 in tetrahydrofuran, at ambient to elevated

temperature.

Intermediates of formulae (VIIIa) and (VIIIb) are known
compounds (e.g. as described in EP-A-0094742) or may
be prepared analogously.

Intermediates of formula (VIIIa) where X and Lj
together represent -COO-, £t = O, C is is -(CH3)3- and E
is -CH,- are described in, for example, Kuthan et al.,
Coll. Czechoslov. Chem. Comm., 1977, 42, 283 or may be
prepared therefrom by conventional hydrogenation of the
pyridine ring over 5% Pt/C, and benzylation of the
nitrogen atom by treatment with. benzyl bromide and
potassium carbonate in dry acetone.

The compound of formula (VIIIa) where X and L3 together
represent -CO0O-, t = O, C is -CHz- and E is -(CH3z)2-
may be prepared by a 1,3-dipolar cycloaddition reaction
of a compound of formula (XI) with 5,6-dihydro-2H-
pyran-2-one in the presence of a catalytic amount of
trifluoroacetic acid.

Intermediates of formula (VIIIa) where L3 is a leaving *
group are described in, for example, Spry et al., J.

Org. Chem., 1969, 34, 3674 and Hasse et al., Chem.

Ber., 1960, 93, 1686. '

Intermediates of formula (VIIIb) are described in, for
example, Martell et al., J. Pharm. Sci., 1963, 52(4),
331, sternbach et"al., J.A.C.S., 1952, 74, 2215,

Thill et al., J. Org. Chem., 1968, 33, 4376 and

EP-A 0094742,

Compounds of formula (III) are known compounds or may
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Brd reagent, to provide a conpound of fornula (I11). Were R3 is

ethngd , it is preferably protected in the conpound of formula (V) which is
suit@bly lithium (trinethylsilyl) acetylene. The net hyl silyl protecting
is preferably renoved after reactipgm of t e765#bﬁmndaup.p»uugulae

C cI; ropyl, ‘ p. o] ] oro or
b¥o 'pnay be g?eﬁggﬁgpg?oﬂ% #5%%§%é$&r?%g? ylgglg%%g?nff e s%h%é of
alugfnlun1tr|khbvnlqempnumd%hld@@nb@h@n@OmP0W¢d§eOﬁGf¢Emu}QCIIIh)conpound
of formula (Vh)ei Bomieelikli %}gggifggpéy Clerr] alkoxy may be treated with

a sujtable organolithium or I gnard reagent, for exanple the reaction .
product of acetonitrile and lithiumdiisopropylamide. It will be

appr eci at ed t hghpblindsestl forgutaspeyndand {XIyuhay (bé)prepardd® in the form
of the Ilthlun1398hgkgn§fi§ Thus, a compound of formula (X) may be
obtained by the reaction of y-butyrolactone with ethyl
formate in the presence of base such as sodium hydride
followed by reaction of the resulting formyl derivative
(as the enol salt) with formaldehyde. A compound of
formula (XI) may be cbtained by the reaction of the
primary amine RjgNH, successively with
chloromethyltrimethylsilane and formaldehyde followed
by methanol and anhydrous potassium carbonate.

Where applicable, an exo isomer may be obtained by
epimerisation of a corresponding endo isomer and vice
versa, the epimerisation reaction being effected by
standard procedures at any convenient stage in the
process.

The different stereocisomeric forms of compounds of
formula (I) may be separated one from the other by the
usual methods, for example using chromatographic
methods. Enantiomers may be separated using chiral
resolving agents such as (S)-(+)- and
(R)-(-)=-1,1"-binaphthyl-2,2°-diyl -hydrogen phosphate,
or chiral chromatography, or any given isomer may be
cbtained by stereospecific or asymmetric synthesis.

Pharmaceutically acceptable salts of the compounds of
formula (I) may be formed conventionally by reaction
with the approp;iaﬁe acid such as described above under
formula (I).

The compounds of the present invention enhance
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la (111) wherein Rerr]'" is OR4, in acetonit
ence of a base such as pyridine or triethyla

t he
i ng

MSTH
€ anﬁLKBED .
vative of fornula (l1Va) treated wi 20 & chlorinating™© :

t to provide a conpound of fornmula (1V) in which R2 is OR[err]
-9-§ Novel compoyads13hel FulEtdtnl Vik 3RYaktYBh2AE0miSE  inic
receptors within the central nervous system and are
therefore of potential use in the treatment and/or
prophylaxis of dementia.

The present invention also provides a pharmaceutical
composition, which comprises a compound of formula (I)
or pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

The compositions may be in the form of tablets,
capsules, powders, granules, lozenges, suppositories,
reconstitutable powders, or liquid preparations such as
oral or sterile parenteral soclutions or suspensions.

In order to obtain consistency of administration it is
preferred that a composition of the invention is in the
form of a unit dose.

Unit dose presentation forms for oral administration
may be tablets and capsules and may contain
conventional excipients such as binding agents, for
example syrup, acacia, gelatin, -sorbitol, tragacanth,
or polyvinylpyrrolidone;. fillers, for ‘example lactose,
sugar, maize-starch, calcium phosphate, sorbitol or
glycine; tabletting lubricants, for example magnesium
stearate; disintegrants, for example starch,
polyvinyipyrrolidone, sodium starch glycollate or
microcrystalline cellulose; or pharmaceutically
acceptable wetting agents such as sodium lauryl
sulphate.

The solid oral compositions may be prepared by
conventional methods of blending, filling, tabletting
or the like. Repeated biending operations may be used
to distribute the active agent throughout those
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“ the inventi on. conpounds of formula (VI) where Rl err] represents
(A) may conveniently be prepared-by cyclising a conpound of formla

[err] i n vhi A TEpresents a
convertible to COO and B represems = (CH2)|j ['f’gr*ﬁi@“eﬁ% r] is a

%

grou

| eavifpg group or A and L[err] together represent-~{%%}ﬁ—2wmpiﬁ_4ﬁ_J‘_and 1
Is 1 fgnd the other | ndependent | vy, represent | nt ege, 2.to 4, and
Rl err represEﬂT§°ﬁ§€$%%§ne %%ﬂﬁgp}%f§%t$$éhtﬁﬁhﬁf ?% éﬁ%if%?tonpound of

| a such operations are of course conventional in the art.
The tablets may be coated according to methods well
known in normal pharmaceutical practice, in particular
with an enteric coating. '

Oral liquid preparations may be in the form of, for-
example, emulsions, syrups, or elixirs, or may be
presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such
liquid preparations may contain conventional additives
such as suspending agents, for example sorbitol, syrup,
methyl cellulose, gelatin, hydroxyethylcellulose,
carboxymethylcellulose, aluminium stearate gel, or
hydrogenated edible fats; emulsifying agents, for
example lecithin, sorbitan monooleate, or acacia;
non—aqﬁeous vehicles (which may include edible oils),
for example almond oil, fractionated coconut oil, oily
! esters such as esters of glycerine, propylene glycol,

| or ethyl alcohol; preservatives, for example methyl or
propyl p-hydroxybenzoate or sorbic acid; and if desired
conventional flavouring or colouring agents.

For parenteral administration, fluid unit dosage forms
are prepared utilizing the compound and a sterile
vehicle, and, depending on the concentration used, can
be either suspended or dissolved in the vehicle. 1In
preparing solutions the compound can be dissolved in
water for injection and filter sterilized before
filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic,
a preservative and buffering agents can be dissolved in
the vehicle. To enhance the stability, the composition
can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that

B R
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[err] i n which X represents a group

Z[err] is an anion an 'FPE‘IgpﬁgngﬁﬁEf§’iables
“or (ii) A represents a* é égﬁgggéggt'é¥aAﬁng

- 22 - ‘BZ7T29

the compound is suspended in the vehicle instead of

F peing dissolved, and sterilization cannot be
accomplished by filtration. The compound can be
sterilized by exposure to ethylene oxide before
suspending in the sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the
compound.

The compositions may contain from 0.1% to 99% by
weight, preferably from 10-60% by weight, of the active
material, depending on the method of administration.

The invention also provides a method of treatment
and/or prophylaxis of dementia in mammals including
humans, which comprises administering to the sufferer
an effective amount of a.compound of formula (I) or a
pharmaceutically acceptable salt thereof.

The dose of the compound used in the treatment of such
disorders will vary in the usual way with the
seriousness of the disorders, -the weight of the
sufferer, and the relative efficacy of the compound. :
However, as a general guide suitable unit doses may be
0.05 to 100mg, for'example 0.2 to 50mg and such unit
doses may be administered more than once a day, for
example two or three times a day, so that the total
daily dosage is in the range of about 0.01 to § mg/kg
and such therapy may extend for a number of weeks or )
months.

Within the above indicated dosage ranges no
toxicological effects are indicated for the compounds

of the invention.

In a further aspect the invention provides a compound
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"}epresents hydrogen and Rlerr] represents -(CH2) [err]mhere L2 is

- 23 -

a |l eagm ng group; one of k and 1 is 1 and the othery dent] y
repreent an integer of 2 to 4; to give a conpound of '} & Iﬁ VEEN) |
55;729

of formula (I) or a pharmaceutically acceptable salt
thereof for use as an active therapeutic substance.

rhe invention further provides a compound of formula
(I) or a pharmaceutically acceptable salt thereof, for
use in the treatment and/or prophylaxis of dementia.

In another aspect the invention provides the use of a
compound of formula (I) or a pharmaceutically

: acceptable salt thereof for the preparation of a

’ medicament for the treatment and/or prophylaxis of
dementia.

§ The following examples illustrate the invention and the
: following descriptions illustrate the preparation of
; intermediates thereto.
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W represents an el ectron wi thdrawi ng group or X and the remaining
s are as previously defined; and thereafter, optionally or as
{y, removing any Rlerr] N protecting group—converting Wto X and
ing X to COCL or COBr. The deproRdcti on| THENHEE ons 3RBE 129
nversi on steps may be carried out in any pprofEraACEDr der .

2s of the Iea&i o Qups L[err] and L[err] include halo such as brono
ro, tos¢E5¥¥L§&g-nesyloxy. Exanpl es of R err] when an N-protecting
ncl ude benzyl and substituted benzyl.

+) 3-Cyano-l-azabicyclof2.2.2]octane (D1

x CN
. ' N

A mixture of 3-quinuclidinone (12.5g; 0.10 moles),
tosylmethyl isocyanide (25.4g; 0.13 moles) and dry
ethanol (10ml; 0.17 moles) in dry dimethoxyethane
(350ml) was cooled in ice and treated portionwise with
potassium t-butoxide (28.0g; 0.25 moles) while
maintaining the témperature between 5°C and 10°C.
After addition was complete the ice bath was removed
and stirring was continued for a further 30 min. The
reaction was then heated at 409C for 2.5h. After
cooling the precipitate was filtered off and the
filtrate concentrated in vacuoc. Purification on
neutral alumina (Brockmann grade 1) using 2% methanol
in ethyl acetate as eluant afforded the title compound
(D1) as a syrup (10.0g; 74%) which crystallised on
cooling.

(D1)
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gr oup

F i onal

: of A and X when groups convertible to COCL or COBr
al koxycar bonyl, benzyl oxycarbonyl and Cyamoryg fME~ty Lsation
nis a nucleophlllc substitution which ma
condi ti ons - 25 -

MENT SHEET - 11 - appropriate to

the cgclisatio

CWBVEDAB G AN W b s At g e meate e

P e by

() 1-Azabicyclof[2.2.2]oct-3-yv1-N-methoxycarboxamide
(D2)

(D2)

A solution of (%) 3-cyano-l-azabicyclo[2.2.2]octane
(D1) (15g, 0.1103 mole) in concentrated hydrochlotic
acid (300ml) was heated under reflux for 4h and then
concentrated in vacuo to leave a yellow gum. This was
dissolved in methanolic hydrogen chloride (200ml) and
heated under reflux for 2h, then concentrated in vacuo
to give an orange oil. This oil was treated with
excess saturated potassium carbonate solution and
extracted with chloroform.(3 x 100ml). The combined
extracts were dried (Na;SO4)-and evaporated to give the
methyl -ester (18g) as a yellow oil. -A°’solution of this
ester (17.5g, 0.956mole) in 8M hydrochloric acid
(200ml) was heated under reflux for 3h. The reaction

" was then concentrated in vacuo to a solid which was

dissolved in thionyl chloride (250ml) and heated under
reflux for 1h when the copious evolution of sulphur
dioxide and hydrogen chloride ceased. The reaction was
then concentrated in vacuo to a gum, which was freed
from excess thionyl chloride by co-evaporation with
toluene. The residue was dissolved in dry acetonitrile

eet Has Been Replaced
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i ncl ude a

the

A and B. ;guj thHﬂh Bis (CH2)jBr and Ais (err] al koxycarbonyl,
pe __ib-—-———

Il



I's carri ,g?ht in an inert solvent such as toluene or ether at elevated
' Wien Bis (CH2)j OTos or (CH2)j Oves , oIS eral

gFor mesyl chloride, in a base such,as_pyri o

chlorid B0, : ,
cyclisaffon may proceed at anbient tenperafure, or at elevated tenpefature
in an igert solvent such as toluene. Wien A and L[err] together represent
-C00-, thhe cyclisabidh wagebearaptmesphere| af snibrrRgen  aadorreatddas

et hanol

] nft]be Pt e@%??@ﬁyﬁ?(rhﬂnégﬁ @écnyidfﬂaen(brm@ﬂeo.dmvs heolesul tid_ng
conpoun@ of for Wi n oxycar yl_group,gorrespondi ng
to the lfower al kefiter Ggeﬁlhgrt?hé-Ey€F$§5$¥£ﬁW¥neV£§$ééﬁgér¢12§g an

1ting grquA ejunBsaadded- dybpwisesovey OeSheandcthéymixtueatwasal

hydr ogefation, preferably gekakyti Sa! ! vreYgtng1anihebhfararl ¥5tas s as

removed by filtration, the solvent was removed in vacuo
and the residue partitioned between saturated aqueous
potassium carbonate solution (200ml) and chloroform (5
x 150ml). The combined organic extracts were dried
(NazS04) and evaporated to a gum, which was
chromatographed on neutral alumina using 1-10%
methanol/chloroform as eluant to afford the title

compound (D2) (8.28g, 54%) as a semi-crystalline solid.

1y NMR (CDCl3) 6:. : _ o
1.41 (1H, m), 1.63 (2H, m), 1.95 (2H, m),

| 2.70-3.12 (6H, m), 3.35 (1H, m), 3.76 (3H, s),
i 6.6 (1H, br). S

Description 3

+) BEthyl 1-(2-chloroethyl)-3-piperidylcarboxylate (D3

L __CoEr

; | cl
: (D3)

A solution of ethyl 3-piperidylcarboxylate (100g, 0.64
mole) in acetone (800ml) was treated with
l-bromo-2-chloroethane (106.5ml, 1.28 mole) and
anhydrous potassium carbonate (138g, 1.00 mole) and the
mixture stirred at room temperature for 24h. The
mixture was concentrated in vacuo and the residue

TR Tt WIS SO S o . ¢y L e 4 ss s O
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Exanp of A when an el ectron wi t hdrawi ng group include (err]
al koxgar bonyl and cyano. When A is an el ectron w t hgraw roup such as

Cl err gal koxycarbonyl, B is hydrogen and Rlerr] is -(
L2 isg for exanple, chloro, the cyclisaiipn_nay be ef of
the cfrmpound of formula (VII1) with IithiUmdiisopropyl an de. of

formua (VI) where R err] represents group (B) may conveniently be prepared
a)  Ccyghbsted withmpatex 6300rekmand (extragted with ether (2

g 200ml). The combined ether extracts were dried
(NaS04) and concentrated in vacuo to leave a yellow
0il, which was purified by chromatography on silica gel
eluting with 50% ether/60-80 petrol to give the title
compound (D3) as a pale yellow oil (78.2g, 56%).
14 Nmr (CDClj3) &
1.25 (3H, t, J=7Hz), 1.40-3.10 (1llH, m), 3.58
(2H, t, J=7Hz), 4.15 (2H, q, J=THz)

pescription 4

; +) Ethyl l1-azabicyclof3.2.1l]loct-5-yvlcarboxylate (D4

‘ —N
@ 4/5/\
H . Cuz Et - ’

(D4)

A solution of diisopropylamine (33.6ml, 0.24 mole) in
dry ether (1500ml) at -65°C under nitrogen was treated
with 1.5M n-butyllithium in hexane (150ml, 0.225 mole)
and the solution stirred for 15 mins, before adding
N,N,N',N'-tetramethylethylenediamine (68ml, 0.45
mole). After'stirring for a further 15 mins, the
solution was treated with a solution of ethyl
1-(2-chloroethyl)-3-piperidylcarboxylate (D3, 44.79,.
0.204 mole) in dry ether (100ml) and the mixture
allowed to warm up to room temperature over 2h. The
reaction mixture was treated with potassium carbonate
solution (300ml) and the ether layér separated, dried
(NayS0O4) and concentrated in vacuo to leave an orange
0il. This was purified by chromatography on silica gel

TP A - N - e .
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'remai nder of -(CH2)r, -(CHerr])s- and -(CH2

[err] _ WMIELE:E
n or an N-protecting group, and either Cis ¢ne, bhgs

ible thereto, X is a group converjgble to COCO or COBr gyhdlerr] is

ing group, or Cis one and Eis the other of -(CH2)r- and -(CH2)s- or

eluting with 10% methanol/chloroform to give the title
compound (D4) as a yellow oil (31.9g, 84%), b.p.
120-130°Cq , ammug (KugelrBhr apparatus).
lg Nmr (CDClj3) §
1.25 (3K, t, J=7Hz), 1.10-2.20 (6H, m),
2.60-3.25 (6H, m), 4.20 (2H, q, J=7Hz2)

pescription 5

() 1-Azabicyclo[3.2.1]oct-5-yl-N-methoxy-N-methyl-
carboxamide (DS)

e gy N
N N

(DS)

() Ethyl-l-azabicyclo[3.2.1]oct-5-ylcarboxylate (D4,
5g, 0.027 mole) in hydrochloric acid (5N, 150ml) was
heated under reflux for 1.5h. The reaction was then
concentrated in vacuo to a hygroscopic solid which was
dissolved in thionyl chloride (100ml) and heated under
reflux for 0.5h. The mixture was then concentrated in
vacuo to a gum, which was freed from excess thionyl
chloride by co-evaporation with toluene. The residue
was dissolved in absolute chloroform (100ml) and
treated with N,0-dimethylhydroxylamine hydrochloride
(2.92g, 0.030 mole). After cooling to 0°C pyridine
(10.9m1l, 0.135 mole) was added dropwise. The reaction
was allowed to warm to room temperature and stirred for
1h. The reaction mixture was poured into saturated
aqueous potassium carbonate solution (100ml) and the
mixture was extracted with chloroform (4 x 100ml). The
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Te thereto and D represents -(CH2)t-CHX-CH2- where X and L3
‘represent -COO-, and thereafter, optionally oras—feeessary—andjin
any apjopriate order, converting C, D and E to -(CH2) r 1}”§Eﬁr %HA&ﬁﬂFV
CHX- CH2-, renoving any Rl err] pcopecti ng group, ng Xijo
COBr; or (b) cyclising a conpound of fornula (VIIIb)

;ﬁ%%&ﬁed Egggﬂfcandtracéstegrgt £e8f(N£§§@)) afnd
evaporated to give an oil which was distilled in vacuo
to afford the title compound (D5) (3.77g, 69%) b.p.
160°C at 0.5 mmHg. ' '
1y Nmr (CDCl3) 6:
1.47 (1H, m), 1.68-2.13 (7H, m), 2.78-3.15 (6H,
m), 3.17 (3H, s), 3.67 (3H, s).

conver

pescription 6

+) l1-Azabicyeclof[3.2.1]oct-5-y1 trimethvlsilylethynyl
ketone (D6} )

Tns (D6)
n-Butyllithium (7.3ml of a 1.6M solution in hexane,
0.0117 mole) was added dropwise to (trimethylsilyl)-
acetylene (1.57ml, 0.0111 mole) in dry THF (50ml) at
-70°9C. The resulting solution was stirred at -709C for
0.5h then added dropwise by cannula to (%) l-azabi-
cyclo[3.2.1)oct-5~yl-N-methoxy~-N-methylcarboxamide (D5,
! 1.83g, 0.0092 mole) in dry THF (50ml) at -70°C. The
' mixture was allowed to warm to -509C, stirred at this
temperature for 1h, then poured into ice-cold 1M -
hydrochloric acid. After 15 mins at 09C the mixture
was made just basic by addition of potassium carbonate
and extracted with chloroform (3 x 100ml). The
i combined extracts were dried (NajySO4) and evaporated to
give the title compound (Dé6) as a clear mobile oil
(1L.65g, 76%).
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_gdr groups convertible thereto, and one of Y[err] and Y[err] is
-(CH2)mEerr] and the other is -(CH2)n[err] or (CH2)n[err] where K and Ware

el ect rgn wi t hdraw ng groups, i'HS SHEET HAS BERN
L[err]gis a |leaving group, mis 1 or 2 8dd-n is O ar i?wkéﬁdﬂh§7§$§§isos
t hat , en Y[err] is -(CH)nW n is 1, and Y[err], 7 —and

theredffter, ﬁ@fﬁga Cgr jag.necessary and in any appropriate order,

hydr olysi ng a Iatln the cyclisation product and convertlng t he
carbordyl group to - Rlirs 150 Bréuﬁlcdﬁﬁérgﬁbl é-28 &y BY -comr,
converfting Wto X a&.7o 3.28 (sn m).

pescription 7

1-Azabicyclo[3.2.1]oct-5-v1l trimethylsilylethvnvyl

kxetone-O-methyloxime (D7)

~ B
A\
ﬁ____§§wu
OMe TMS

(D7)

1-Azabicyclo[3.2.1]oct-5~yl trimethylsilylethynyl
ketone (D6, 0.85g, 0.0036 moie) was added to a mixture
of methanol (50ml) and glacial acetic acid (1.5ml).
Methoxylamine hydrochloride (0.36g, 0.0043 mole) was
added and the reaction mixture stirred at room
temperature for 18h then evaporated under reduced
pressure. Saturated potassium carbonate (25ml) was
added to the residue and the mixture.was.extracted with
chloroform (4 x 50ml). -The combined organic extracts
were dried (Na3S0O4) and evaporated to give the title
compound (D7) as a 6:1 mixture of cis and trans oxime
ethers (0.77g, 81%).
lH Nmr (major isomer, CDClj)

0.25 (9H, s), 1.53 (1H, m), 1.68-1.95 (4H, m),

2.07 (1H, m), 2.72-3.16 (6H, m), 3.96 (3H, s).
13¢c Nmr (major isomer, CDClj3)

-0.29, 19.77, 34.49, 35.02, 47.61, 52.08, 54.57,

62.45, 63.47, 93.86, 107.40, 145.41
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> converting X to COCL or COBr, converting F and Gto -(CH)r- and

- as appropriate, mand n belng such that t Bk 4 canpound of

. (V1) is obtained. Exanpl es of |eaving gnoups Ffﬁwﬁuvﬂmh&lo such
ro and hydroxy. Exanples of L4 ipc¢lude those eIl £6FDL3, gr | CL. 4

- such as ethoxy. Exanples of eTeg ron mnthdramnng groups K and W

e CJerr] alkoxycarbonyl and cyano. In the group -(CH2)t-CHX- CH2-,

es of Jpdseci roxy and cyano. In the process variant (a),

L3 i s Hydroxy and Dis -CHOH CH2-, the cyclisation may be carried out
ol ysis, by the et hod of D. O S and _H. S, . Aaron,. J. é? . Chem,

(D8)

() Ethyl-l-azabicyclo[3.2.1]oct-5-ylcarboxylate (D4,
7.33g, 0.040 mole) in hydrochloric acid (éN,.lOOml) was
heated under reflux for 4h and then concentrated in
vacuo to give a white solid which was dissolved in
thionyl chloride (100ml) and heated under reflux for
1.5h. The mixture was concentrated in vacuoc to a gum,
which was freed from excess thionyl chloride by .
co-evaporation with toluene. The residue was dissolved
in dry acetonitrile (200ml) and methoxylamine
hydrochloride (3.51g, 0.042 mole) was added. After
cooling to -20°C, triethylamine (27.9ml, 0.200 mole)
was added dropwise over 0.5h and the reaction mixture
was allowed to warm to room temperature overnight. The
solvent and excess triethylamine were removed in vacuo
and the residue was partitioned between saturated

aqueous potassium carbonate solution (100ml) and
chloroform (5 x 100ml). The combined organic extracts
! were dried (Na;SO4) and evaporated to a gum, which was
chromatographed on neutral alumina using 3-15%
methanol/chloroform as eluant to afford the title
compound (D8) (2.86g, 39%) as a low-melting solid.
1§ Nmr (CDCl3) &:
1.55 (1H, m), 1.67-2.00 (4H, m), 2.12 (1H, m),
2.73-3.01 (5H, m), 3.12 (1H, m), 3.76 (3H, s),
5.60 (lH, broad).
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Wher ¢ j'is -(CH2)t COCH2-, the cyclisation may be carried out under basic
conQ| ons where R err] is benzyl (F. 1. Carrol, A THEY gusanpaanded . |B.
Lewi g J. Og. Chem 31, 2957, 1966). The resultingj ket omepnrgede redct ed

wi th gosyl met hyl isocyanide to yield a conmpound whef€ X135 cygﬂ her e
L3 argl X together represent -COO-, the E?crisation is arearr gaﬁent

(D9)

() exo-Ethyl 1-benzyl-l-azoniabicyclo[2.2.1]hept-3-yl-
carboxylate bromide (EP A 0257741 Description 9) (54g,
0.16 mole) was dissolved in ethanol (400ml) and
hydrogenated over 10% Pd-C (8.5g) at atmospheric
pressure and 25°C. After 2h the solution was filtered
and concentrated in vacuo to leave a gum. This was
partitioned between chloroform and saturated aqueous
potassium carbonate solution and the organic phase
separated, dried (NazS04) and concentrated in vacug to
leave a gum. This gum was distllled to give the title
compound (D9) as a colourless oil (23g, 85%) b.p. 150°C
at 0.S5mmHg.
1H Nmr (CDClj3) 6:
1.10-1.20 (lH m), l 25 (3H, t, J=‘7Hz),
1.54-1.67 (1H, m), 2.15-2.25 (1H, m), 2.28-2.35
(1H, m), 2.38-2.50 (1H, m), 2.60-2.67 (1H, m),"
2.70-2.90 (3H, m), 2.93-3.03 (1H, m), 4.13 (2H,
q, J=7Hz).
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such a drogen brom de in ethanol, at ambient tenperature, to yleld a
conpoul where X is a carboxy ester group. It is prefefieedd pr the
nitrogh atomwith an Rlerr] N-protecting grOUp suchl as beggylcp

be subgequently renoved by hydrogenatumbix a suit
Pd/ C. En the conpound of formula (VIIla) eret =0, Cis - nd Ei’s

-(CH2)E-, the cyclisation product is the endo isoner. In the process
vari a (b), g@ggQMMEEELLHEnd Y[err] both contain carboxy ester groups the

under fonvent Qﬂ@é Q@g@)tlons such as heatlng at reflux in dllute
“hydroghl ori c aci d.

—O

&
NOMe
H

(D10)

() exo-Ethyl-l-azabicyclo[2.2.1]hept-3-ylcarboxylate
(D9, 1g, 0.0059 mole) was converted to the acid
chloride hydrochloride salt and treated with
methoxylamine hydrochloride (0.s4g, 0.0065 mole) and
triethylamine as in the method of Description 8 to give
the title compound (D10) (0.40g, 40%) as a low melting
solid. '
1H Nmr (CDCl3) §:
1.18 (1H, m), 1.63 (1H, m), 2.40-2.58 (2H, m),
2.63-2.98 (5H, m), 3.06 (1H, m), 3.73 (3H, s).

Description 11

- N-Benzyl-N-[ [{t¥imethylsilyl)methyljamine (D11

NN
|

Si.(CH3)3

(D11)

A mixture of chloromethyltrimethylsilane (325g, 370ml,

This Sheet Has Been Replaced




The car
sui t abl
t enper
boi lin
dependi
group

nyl group may then be reduced to an X hydroxy group with a
reduci ng agent such as sodi um borohydri de in_ethanal at_anbient
ure, or sodiumin ethanol at el evated tenper aftii$ SHEBUBAS &EENDE
poi nt of the solvent, under an inert atnosphere SREMMAGEDNI tropen,

g upon the stereochenistry reqni #&d” Alternatively, ThéZ&arbonyl
y be converted directly to an X cyano group with a suitabl e reagent
t osyl nrbymoiesyanddbenzybaminer {8354y e850mUch7 ag8 dnyle) was

Stnco- gperal SEPLER0E, (DELPRRER EfnplPARRL LT ULy C2R LA HRLPE Y &

P siumt-bu r b Y[err]

rr] botseldénbafancypneayingpaftar epbyi tatmbnutes aamodpe reaction

viscous mixture eventually resulted. The reaction
mixture was allowed to cool, then basified with
potassium carbonate solution and extracted twice with
ether. The combined extracts were dried (Naj;SO4) and
concentrated in vacuo to leave a yellow oil, which was
purified by distillation. The excess benzylamine was
removed in the first fractions (b.p. 47-62°C at
2mmHg). The title compound (Dl1l) was obtained as a
colourless oil (380g, 74%) b.p. 75-80°C at 2mmHg.
15 Nmr (CDClj) &:

0.10 (9H, s), 1.40 (1H, br.s, NH), 2.10 (2H, s),

‘ 3.85 (2H, s), 7.27-7.43 (5H, m)

Description 12

N-Benzyl-N-(methoxymethyl)-N-[ (trimethylsilvl )methyl]-
amine (D12) .

(D12)

A stirred 37% aqueous formaldehyde solution (230g,
215ml, 2.8 mole) was cooled to -5°C and treated
dropwise over 20 minutes with N-benzyl-N-[ (trimethyl-
silyl)methyljamine (D11, 380g, 1.96 mole), whilst
keeping the temperature between -5 and 0°C. After
completing the addition, the mixture was treated with
methanol (230ml), saturated with potassium carbonate
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Fcat al ysed by a base such as potassiumt-b oxile sateeHAY e
ure in a solvent such as tol uene. The resultlng ﬁ@nmkmbeto
i s hydrol ysed and decar boxyl at ed under conventtomal—Tomnmditions such

as heatffng at reflux in dilute hydrochto8$c-acid. Where Y[ errB2729

-(CH2) k4, the cyclisation may be carried out as described in EP-A 0094742
under Hpsic COﬁal Lopreduab ﬁéoﬁoééﬁgéPaﬁluféefaﬁdzﬁQt aphé Uil kt@pé oxi de, in
an ine pola ven

was treageau Qtﬁsegher (¥00mf) "and ghe organic phase
separated, dried (KCO3) and concentrated in vacuo to
give a colourless oil (480g), which was about 75% title
compound (D12). This material was used in the next
stage without purification.
1y Nmr (CDClj) &:
0.10 (9H, s), 2.23 (2H, s), 3.30 (3H, s), 3.82
(2H, s), 4.05 (2H, s), 7.25~7.40 (5H, m)

Description 13

g-Formyl-y~butyrolactone sodium salt (D13)

(D13)

A stirred suspension of sodium'hydride (300g of 80% oil
dispersion, 10 moles) in dry ether (81l) under nitrogen
was treated slowly with absolute ethanol (§0ml, 1.1
mole), followed immediately by a mixture of ethyl
formate (808 ml, 10 moles) and y-butyrolactone (770ml,
10 moles) over about 1.25h. The rate of addition of
the reagents was regulated to give a steady reflux and
evolution of hydrogen (about 2201). After completing
the addition, the mixture was stirred for a further
0.5h and the solid then filtered off, washed with ether
and dried in vacuo to give the title compound (D13) as
a white solid (1.32kg, 97%).
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version of K Wand X to COCl or COBr may be carried..out :
ional ly. An X hydroxy group nay be convert edTHId SHEEROAS\BEENT $t
ting it to a good |eaving group such as nesyl gxy_orRERAEBxy an#l t hen
cing it with cyanide ion.  An-X3sarboxy group nmay be ghisg ned by .
tional de-esterification of an X, K or Wal koxycarbonyl group. Were
s an N EfSﬁif group and X, Kor wis a benzyl oxycarbonyl group,
-este@ﬁﬁﬁggﬁrun-ang.deprotection steps may conveniently be effected
aneously by conventional hydrogenati on such as descri bed above.

ativeIxMegﬂﬁféﬁgLQogutgfgygcg@ﬁebegpbgained by conventional acid

|l ysi s : r cyano gr oap. rboxy--group -nay -be-treated with
yl chloride at elevated tenperature to give the chl orocarbonyl group,
or with thionyl brom de to give the bronocarbonyl group, COBr.

({Dl4)

A stirred suspension of paraformaldehyde (270g, 9.0
mole) in THF (3.5L) at room temperature in a 20L flask .
under nitrogen was treated with a-formyl-y-butyrol-
actone sodium salt (D13, 270g, 2.0 mole). The mixture
was then immediately heated to reflux temperature for
l1h. Evolution of a small quantity of gas was
observed. The mixture was cooled to around 10°C,
treated with saturated aqueous potassium carbonate
solution (500ml) and ether (1.5L), and. the organic
layer separated, dried (NajsSO4) and concentrated in
vacuo to leave a pale yellow oil. This material was.
distilled to give the title compound. (D14) as a
colourless o0il (125g, 64%) b.p. 76-80°C at 8SmmHg.
1 Nmr (CDCl3) &: R
2.95-3.03 (2H, m), 4.40 (2H, t, J=7Hz), 5.69
(1H, t, J=3Hz), 6.25 (1H, t, J=3Hz)
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Compoungeg of fornula (VII) nmay be prepared conventionally-
-16 - ere Ais (Jerr] al koxycarbonyl, Bis (CH2)jL[e ﬂT”%#miFﬂerr] 431

hydr ogejg or an N-protecting group, the conpound of for a2 _(VEP)MAGHY be
pr epar by treating a conpound of fornula (IX):
[err] - 37 - B2729

pescription 15

+)-7-Benzyl-7-aza-2-oxaspirof4,4inonan~-l1-one (D15

Q (D15)

A stirred solution-of N-benzyl-N-(methoxymethyl)-N-
[(trimethylsilyl)methyljamine (D12, 160g of 75% purity,
assume 0.51 mole) and a-methylene-y-butyrolactone (D14,
50g, 0.51 mole) in dichloromethane (11) under nitrogen
was cooled to 0°C and then treated with a 1M solution
of trifluoroacetic acid in dichloromethane (50ml, 0.05
mole), keeping the temperature below 5°C.  The reaction
mixture was allowed to warm tc room temperature over
2h, then washed with saturated sodium bicarbonate
solution. The aqueous wash was extracted with
dichloromethane and the organic -solutions then
combined, washed with brine, dried (NazSO4) and
concentrated in vacuo to leave a paleé-yellow oil. - This
was distilled in vacuo to give the title compound (D15)
as a colourless oil (96g, 81%) b.p. 160-170°C at lmmHg
1H Nmr (CDCl3) 6:
' 1.77-1.92 (1H, m), 2.15-2.40 (3H, m), 2.48-2.78
(3, m), 2.85-2.98 (1H, m), 3.55-3.70 (2H, m),
4.10-4.30 (2H, m), 7.15-7.35 (5H, m)
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wher e
defi ned
di i sopr
Llerr](
as ethe
sui t abl
the co
f or mul
et hyl e

ﬂ

ound

(rx,

is CJerr] alkyl and the remaining variables are as previously

with lithiumdiisopropylam de, prepared in S"Hu%%ﬁq¥rﬂxsln
yl am ne and n-butyllithiumfollowed by reactijon
2)j[err] where L[err] is a |eaving group, in
at depressed to el evated tenperé?ure
br ono. Where A and L[err] together represent -COO and |

Wi B3k

reated with lithiumdiisopropylam de as before, with

oxide in an

gthyl l-benzyl-i-azoniabicyclof2.2.11hept-4~ylcarboxy-

1ate bromide (D16)

CO,Et

Ph (D16)

A stirred solution of 7-benzyl-7-aza-2-oxaspiro[4.4]-
nonan-l-one (D15, 96g, 0.42 mole) in ethanol (1s50ml)
was saturated with hydrogen bromide gas and then left
to stand for 18h. The solution was concentrated in_
vacuo and the residue basified with saturated potassium
carbonate solution and extracted with chloroform. The
organic extract was dried (NaSO4) and concentrated in
vacuo to leave a pale brown oil. This was treated with
ether and the_resulting solid filtered off, washed with
ether and dried to give the title compound (Dls) as a
white solid (130g, 91%)... -~ - = — oo me - -

Description 17

Ethyl l-azabicyclo 2.2.1 hept-4-ylcarboxylate
hydrobromide salt (Di7)

Co I:.t:

(9

.HBr

(D17)
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Both L[err] and® @?r] are

Yegcrimtian( V6l ) nmay be prepared by reacting the conpound of



nt such as ether at depressed to el evated tenpBHtIAtSHEST HAS BEEN
ely, the conpound of formula (VII) where A and_L[ er REPLtAGESt her

inert s
Al t er nat

represengg-Co0O | is 2, kis 2 and 1 is 1 nay be prepared by a 1, 3-di polar
cycl oaddg i on reaction which involves reacting a conpound of fornula (X):
- 17 - - 39 - B2729

A suspension of ethyl l-benzyl-l-azoniabicyclof[2.2.1]
nept-4-ylcarboxylate bromide (D16, 130g, 0.38 mole) in
ethanol (500ml) was hydrogenated over 10% palladium on
charcoal catalyst (8g) at atmospheric temperature and
pressure for 18h. The catalyst was removed by
filtering through celite, washing several times with
hot ethancl, and the filtrate concentrated in_vacuoc to
give the title compound (D17) as a crystalline white
solid (80.1g, 84%).
1y Nmr (CD30D) §:
1.3 (34, t, J=7Hz), 2.0-2.18 (2H, m), 2.3-2.5
(2H, m), 3.35-3.5 (2H, m), 3.45 (2H, s), 3.5-3.7
(2H, m), 4.25 (2H, q, J=7HZ)

Description-18

1-Azabicyclof2.2.1]hept-4-yl-N-methoxycarboxamide (D18)

o HOMe

\

Ethyl l-azabicyclo[2.2.1]hept-4-ylcarbéxylate
hydrobromide salt (D17, 16.85g, 0.067 mole) was
converted to the acid chloride hydrochloride salt and
treated with methoxylamine hydrochloride (6.19g, 0.074
mole) and tfiethylamine as in the method of Description
8 to give the title compound (D18) as a pale brown
crystalline solid (4.60g, 40%) m.p. 129-134°C.
1¥ Nmr (CDCl3) &:
1.48 (2H, m), 1.97 (2H, m), 2.66 (4H, m), 3.05
(2H, m), 3.80 (3H, s).

(D18)
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Is an N-protecting group in the presence _REPLACED

- 40 - B2729

Descri Qtion 19

(%) \TZ

() 3-Cyano-l-azabicyclo{2.2.2]octane (D1) (5g, 0.0368
mole) was converted to the .acid chloride hydrochloride
salt as in the method of Description 2. To a mixture
of this material (1g, 0.0048 mole) and cyclopropyltri-
methylsilane* (0.54g, 0.0047 mole) in dichloromethane
{100ml) at room temperature was added aluminium
chloride (1.27g, 0.0095 mole) in portions with
cooling. After stirring at room temperature for 16h
the reaction mixture was poured into saturated
potassium carbonate (75ml) and extracted with
chloroform (3 X 75ml). The combined extracts were
dried (NazSO4) and evaporated to an oil which was =
chromatographed on silica gel using 10% methanol/
chloroform as eluant to give the ketone (D19) as a pale
yellow oil (0.16g, 19%).
14 Nmr (CDClj3) &:

0.76-1.06 {(4H, m), 1.33 (2H, m), 1.62 (2H, m),

1.89 (l1H, m), 2.60-2.92 (6H, m), 3.22-3.49 (2H,

- m).

13c Nmr (CDCl3) §:

10.60, 10.92, 19.83, 22.14, 24.17, 27.12, 46.93,

47.17, 47.93, 49.89, 211.37 |

(D19)

*M. Grignon-Dubois, J. Dunogues and R. Calas,
Synthesis, 1976, 737
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of a cat ¥ic anount of trifluoroacetic acid, Where A is an electron

W t hdrawi @ group such as (Jerr] al koxycarbonyl, Bis h < 1
is (CH2)jggerr] the conmpound of formula (VIl) may be pre ;ng %&, %@
the conpognd of fornula (IX) where Rerr] ,i,s_hydrogen w B4
Llerr]( )jL2 where L5 is as previously 3gf|ned in a sol vent as
acetone i the presence of a base such as potaSS|un1carbonate. The | eavi'ng
group L5 §s prq@g%gﬁﬂﬁﬂﬁﬂpﬁﬁ.and L2 is preferably chloro.  Conpounds of
formula (J X) are€ known conmpounds or may be prepared by anal ogous nethods to
those forg preparing known conpounds. The conpound of formul a IX mhere Kk
is 2, 1 ik 1 angt) 2-Benzyd hexalydropyranol 34 4nc 1pHErolery ; of
di-Jerr aIkyI te in the approprlate alkanol with benz Ian1ne at
gie T /

el evat ed jt enper

ol  oned by reduction of the resulting oxo

(D20)

To a stirred solution of 5,6-dihydro-2H-pyran-2-onex*
(136g, 1.39 mole) in dichloromethane (2L) at -20°C was
added N-benzyl-N-(methoxymethyl)-N-trimethylsilylmethyl
amine (80% pure) (D12, 450g, 1.5 mole). To this
solution was added trifluorcacetic acid in
dlchloromethane (140ml, 1 molar solution) at -20°cC.

The reaction was then transferred at -20°C under a
small pdsitive pressure of nitrogen via a double ended
needle to a second flask on a water bath at 30°C. As
the cold mixture warmed up an exothermic reaction
occurred and the rate of addition was controlled to
maintain gentle reflux. When addition was complete and
the reaction had subsided the solution was allowed to
stand at room temperature for 2h. The reaction was
then washed with saturated aqueous potassium carbonate
solution, dried (Na3SO4) and concentrated in vacuo to a
gum. Vacuum distillation afforded the title compound
as a single main fraction b.p. 180-190°Co, smmug (D20,
180.9g, 0.73 mole, 56%).

*Qrg. Syn., Vol. 56, P49.
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_18_

at anbi e
(VIT1Db)

prepare
t oget her
descri b
1977, 4

oup at the 2-position of the pyrrolidine BH3 in tetrahydrofuran,
to el evated tenperature. Internediates of formulae (VIlla) and

re known conpounds (e.g. as described in EP-A-0 Qﬁﬁgé DIl
anal ogously. Internediates of fornula (Villa) —S_~€#§§Q§EE§?E__-
represent -COO-, t = o0, Cis is %% ) 2- and E

in, for exanple, Kuthan et al., Coll. Czechoslov. Chem Comm,
283 biy MMy (EDCli) 6:

1.55-1.72 (1H, m), 1.95-2.10 (1H, m), 2.23-2.34
(1H, m), 2.63-3.0 (4H, m), 3.05-3.2 (1H, m),
3.55 and 3.65 each (1H, 4, J=12Hz), 4.22 (1lH, t,
J=12Hz), 4.35-4.48 (1H, m), 7.30 (SH, brs).

13c NMR CDClj 6:
28.4, 35.1, 42.1, 57.5, 59.6, 60.2, 67.2, 127.2,
128.4, 128.7, 138.6, 173.3

Description 21

endo Ethyl-l-azabicyclof2.2.1lhept-3-yvlcarboxvlate

D21
Cﬂ{<z::]0
~

N

\C02Et

(D21)

() cis-2-benzyl-hexahydropyrano[3,4-c]pyrrole-4(1H)~
cne (D20) (180g, 0.78 mole) in ethanol (400ml) was
stirred and cooled to 0°C and hydrogen bromide gas
introduced at such a rate that the temperature did not
rise above 20°C until the solution was saturated. The
reaction was allowed to stand at room temperature for
6h. The reaction was then poured into a well stirred
mixture of chloroform (2L) and saturated aqueous )
potassium carbonate solution (1.5L) which was coocled by
the addition of solid carbon dioxide. The organic
layer was separated and the aqueous layer extracted
with chloroform (4 x 1L). The combined organic
extracts were dried (Na3SO4) concentrated in vacuo to a
gum. The gum was then stirred with ether (3 x 750ml)
.to remove any unreacted starting material and the ether
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prepared t
5% Pt/C, a
brom de an

refrom by conventi ona

hydr ogenati on of the pyridine ring over
benzyl ation of the nitrogen atom by treat ment_w.th henzyl

pot assi um carbonate in dry acetone.
(Mil11a) whgre X and L3 together represenys-COO-, t =0, Clis - ghFL48RH E is

The conpditisl SHEET BARBERN

H ran-2-one.in._the presence
gPBPEy(Fﬁﬁernga;gﬁéiuﬂngornula

- (CH2) 2- y be prepared by a 1, 3-dipolar cycloaddition reaction of a
conpound formula (XI) wth S,E-dih dr o-

of a catalfyticy eoum, Aisgolygdeinc ek

(YIIIa) ere gdaaagge&vgngggrwas thendeddedbaddi thef mixenaspl e, ggryggt
al ., J. g. em, .1 4 4 _a Hasse e e , ,
1686. terrﬁiﬂ%ﬁ?gsugabFoPHuggm?§Pﬁg5f §%eh§§§§%F8e§¥iEPOEoﬁngéﬁple,
Martel | al .qheh tPeauptalei of hgdzogep(was complete. The reaction

was then filtered through Kieselguhr and concentrated

in vacuo to a gum.

This was partitioned between

chloroform and saturated agueous potassium carbonate

solution.

The organic phase was separated, dried over

sodium sulphate and concentrated in vacuo to a gum.
pistillation in vacuo afforded the title compound (D21,
759, 0.44 mole, 56%) as an oil b.p. 90-95°Cy, smmug

lg NMR (CDClj3) &:
1.28 (3H, t, J=8Hz), 1.3-1.45 (1H, m), 1.5-1.65
(1H, m), 2.5-2.7 (3H, m), 2.85-3.05 (5H, m),
4.15 (2H, q, J=8Hz) ' -

1l

3¢ ™R CDClj3 §:

14.2 (CH3), 25.3 (C-5), 40.9 and 46.3 (C-3 and
60.5, 61.2 (C-2, C-6, C-7,

c_4)’ 53-2' 55.7,
CH,0), 173.2 (C=0)

Description 22

exo- and endo-1-Azabicyclof2.2.1l1hept-3-ylcarbonyl

c

hloride hydrochloride salt (D22

@3L¥‘

0

I
SN
c1

.HC1

(D22)
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Certai i

331, S§ 0 2, 24¥ 2215, Tnp
Chem , } 3 4376 andﬂ%ﬁyh'ﬁoéﬂ742 Compoun -
known # g o -
prepar ® alogous Stade® those for prepari
ﬁ “II) are comerci al |
f.é

::(t)gggg-Ethyl-l-azabicyclo(2.2.1]hept-3-yl carboxylate
f_(Dzl) (4.0g, 0.02 mole) in ethanol (20ml) was added to
E , refluxing solution of sodium ethoxide prepared by
'éfadding sodium (0.4g, 0.017 mole) to ethanol (80ml).

- rne mixture was heated under reflux for 4h, cooled and
evaporated to dryness to give a mixture of the exo and
E endo esters (D9) and (D21) in the ratio of 7:2. This
 was treated with hydrochloric acid (5N, 100ml) and then
thicnyl chloride (50ml) as in the method of Description
g to yield 2 mixture of the title compounds (D22) as a
yellow oil (4.7g, 100%).

pescrivtion 23

() endo-1l-Azabicvclo[2.2.1]1hept-3-vl-N-methoxycarbox-

amide (D23)

<" “NHOMe

(D23)

(+) endo-Ethyl-l-azabicyclo[2.2.1]hept-3-yl carboxylate
(D21) (3.0g, 0.018 mole) was converted to the acid
Chloride hydrochloride salt and treated with
Methoxylamine hydrochloride (1.42g, 0.017 mole) and
Pyridine as in the method of Description 8 to give the
title Compound (D23) (2.00g, 66%) as a low melting
Solig. :
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by reacti of the resulting formyl derivative (as the

f ormal dehfgde. A conpound of forrmula (Xl) nay be obtaine

the pri y amine Rlerr] NH2 successivel y" 2 i chl oronmet hyl tri metm

and for dehyde foll owed by nethanol and anhydrous potassi um carbonate.
Where appgi cabl by NMR e¢CDCEpes: nay be obtai ned by epinerisation of a
corresporging endo is & i versa,, the £m ;sation tj bei ng
ef fected ppy standard 8?%:%%?%%/ Q%k'aﬁ& ’cozn'v{}r?isgmggdfe%)n’ t%’gﬁgréo%g'ss.
The diffdgrent stereoi sdheric forns of conmpounds of formula (1) nmay be
separate@ one fromthe other by the usual nethods, for exanple using

chromat o raphlcwhen a mixture of () exo and endo-l-azabicyclo[2.2.1]

hept-3-ylcarbonyl chloride hydrochloride salt (D22,
4.76g, 0.02 mole) was employed in the above reaction
the product was a 7:2 mixture (3.15g, 78%) of the exo
and endo N-methoxycarboxamide (D10) and (D23).

Description 24

exo-l-Azabicyclol2.2.11hept-3~ l-ﬁ-ethox carbox-
amide (D24)
(£ g NHOEt

(D24)

—

(+) exo and endo-l-Azabicyclo[2.2.1]hept~3~ylcarbonyl
chloride hydrochloride salt (D22) (4.66g, 0.024 mole)
was treated with ethoxylamine hydrochloride (2.4g,
0.024 mole) and pyridine as in the method of
Description 8 to give the title compound (D24) (2.0g,
46%) as an oil. The endo isomer was not isolated.
1l NMR (CDCl3) &: |
1.05-1.22 (1H, m), 1.28 (3H, t, J=7Hz2),
1.55-1.71 (1H, m), 2.28-3.12 (9H, m), 3.93 (2H,
q, J=THz)
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met hods@ Enantioners nmay be separated using chiral resolving agents such as
(S)-(+)® and (R)-(-)-1,1"-binaphthyl-2,2'-diyl hydrogen phesph [
chiral fhromatography, or any given isoner may be obt ai Het''S\SHEET HaS gpen
stereosgpeci fic or asymetric synthesis. Phar maceut i call R be sal{s
of the Fompounds of fornula (1) may be~f 8fn&d conventionally b C
wtht appropriate acid such as descri bed above under fornula (I). The
conpourls of pescrietdon 2Bventi on enhance -

exo and endo-1-Azabicyclof2.2.1lhept-3-y1l-N-prop-2-
ynyloxycarboxamide (D25)

)
1
i)f//i:JN NHOW"\\\.§
~N
(D25)

(t) exo and endo-l1-Azabicyclo[2.2.1]hept~3~ylcarbonyl-
chloride hydrochloride salt (D22) (11.8g, 0.06 mole)
was treated with propargyloxYlamihe* hydrochloride
(6.5g, 0.06 mole) and pyridine as in the method of
Description 8 to give the title compounds (D25) as a
7:2 mixture of exo and endo isomers (2.02g, 16%).

*(US patent 3,398,180; CA:57:728866)

Description 26 h: “ S .___.

+ endo-l-Azébid clb 2.2.1 hept-3-vlcyclopropyl ketone
(D26) '

(D26)
() endo-Ethyl-l-azabicyclo[2.2.1]hept-3-ylcarboxylate

(D21, 4g, 23.7 mmole) was converted to the acid
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tyl choline function via an action at nuscarinic receptors wthin
nervous systemand are therefore of potential use in the
treat ment§ and/ or prophyl axi s of denenti a. The present _invention also
provi des phar maceuti cal conposition, which conprises aTEGN§HARTHHAS BEEN
formula (@) or pharnmaceutically acceptabd@ salt thereof], andREBRE@EBD
phar macegtical ly acceptable carrier. The conpositions may be 1n the T0rm

of tablefs. capidrede HQUHBERL0B1ABULESL hoZEROERe RUBROS!Se'l oS,
powders; or |1

reconsti Jut abl ; ul Ereparatlons_such as oral or sterile
parent er jl solDeSFEARPLAPRsBspefRSi Bn@ixture of this material (4.6g,

23.7 mmole) and cyclopropyltrimethylsilane (1.92g, 35
mmole) in dry dichloromethane (250ml), under nitrogen,
cooled in ice, was added aluminium chloride (7.839g, 59
mmole) in portions. After refluxing for 17h, the
reaction mixture was cooled on ice, treated with
saturated aqueous potassium carbonate (50ml) and water
(50ml). The aqueous and organic phases were separated,
and the aqueous phase extracted with chloroform (3 x
200ml). The combined organic extracts were dried
(NazS0O4) and evaporated to an oil which was
chromatographed on silica gel in a gradient of 0-~20%
methanol in chloroform to afford the title compound
(D26) as an oil (0.13g, 3%).

Description 27

() exo- and endo-3-0Oxo~3-(l-azabicyclof[2.2.1]hept-3-
ylipropionitrile lithium salt (D27)

OLi
o
Lﬂ< T
\
(D27)

A solution of diisopropylamine (0.35g, 5.92 mmole) in
tetrahydrofuran (20ml), under nitrogen, was cooled to
-78°C then treated with n-butyl lithium (3.7ml of a
1.6M solution in hexane, 5.92 mmole) and

N,N,N' ,N'-tetramethylethylenediamine (0.69g, 5.92

3
g mmole). The solution was allowed to warm up to -20°C
g over about five minutes, then cooled back down to
|3 -78°C.
! !9
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) obtain consistency of admnistration it is preferred that a
of the inventionis in the formof a unit Uni t dose
on forns for oral adm nistration may be tabletBISasHkmaapsd
n conventional excipients such 3@ bi ndi ng agent s, RER
cia, gelatin, sorbitol, tragacarth, or polyvinyl pyrro canes
or exanple | actose, sugar, naize- starch, cal ci um phosphat e,

r gl yshensoludiiloat wiasg tireatedamiith hoetordfplidentgn@sgunssbear at e;
nts, %m Xarﬂ?ﬂeﬁ e fi&%\éw Mhﬂ)l‘.’é%o kirdareq aad.hu Tyt arch

stalline cel | ose; or arnaciutlca accept abl e

wetting §gents epdar E&mﬁﬁﬁﬁQQ%ﬁMﬂl°§Gl3h&ﬂ§ept’?ﬁ¥ S8FPaxyLate
conposi t gons WB{% g, mrerQd9l5ymwmqntinortaltrmyamuﬁnbkemdn;ng, filling,

2 s A R ut ol WA 2RR3h 23R dPY nPTaki8  to
afford the title compound (D27) as a beige solid (1.5g)
which was used without further purification.

I n order
conposi ti
pr esent at
may conta
syrup, ac
fillers,
sor bi t ol
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to distri e the active agent throughout those

- 21 - ¢ ositions enploying large quantities of filler
are of couffse conventional in the art. The tablets may be
to nmethodsgwel | known in normal pharnaceutical practice,

an enteri @ coating. Oral |iquid preparagpors may be in the foeaﬂaB for
exanpl e, | sions, syrups, or elixirs, or may be
Example 1

(t) l-Azabicyclof[2.2.2]oct-3-yl-N-methoxycarboximidoyl

chloride oxalate salt (El

Cl

l\N/OCH:!
+ .
(=)
@\/(\
N - (COOH) 2

(x) l1-Azabicyclo[2.2.2]oct~-3~yl-N-methoxycarboxamide
(Dz, 2.77g, 0.0151mole) in nitromethane (sbml) was
treated with phosphorous pentachloride at -10°C. After
0.25h the reaction mixture was poured into saturated
aqueous potassium carbonate solution (30ml) and
extracted with chloroform (4 x 50ml). The combined
extracts were dried (Naj;S04) and evaporated to give an
0il which was chromatographed on neutral alumina using.
1% methanol/chloroform as eluant to yield the imidoyl
chloride as a mobile oil (0.853g, 28%).
1H Nmr (CDClj3) &:
1.42 (1H, m), 1.68 (3H, m), 2.23 (1H, m),
2.63-2.96 (5H, m), 3.05 (1H, dt, J=10Hz, 1Hz),
3.35 (1H, dd, J=10Hz, 5Hz), 3.98 (3H, S).
13c Nmr (CDCl3) §:
21.62, 25.03, 27.33, 44.69, 47.41, 47.49, 50.62,
B 63.10, 140.82.
' Ir (f£ilm) 1660, 1040cm~1l.

(E1)

A portion of this material was converted to the oxalate
salt which was recrystallised from methanol/acetone to
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pr esent

vehicl e
additiv
cellulo

al um ni

for exa

' as a dry product for reconstitution with water or other suitable

bef ore use. Such liquid preparations may contain con tional
such as suspendi ng agents, for exanple sorbitol, symup g

, gelatin, hydroxyethylcellul ose, carboxymsthylcelIquseREPL

stearate gel, or hydrogenated edible fats; emulsifyin

| e | ecithin, sorbltan nonool eat 89 or acaci a; non-aque

(whi ch y include edi bl e oils), for exanple alnond oil, fractionated
coconut goi |, (yﬂvﬁ ¢$betitiuchom@oanaeqﬂquagl;cah&he cpysmnneaaeglycol or
ethyl a cohol %Ferépkaﬁi lgr anpl e nmet hyl or propyl

p- hydro ybenz Ci Nd if desired conventional flavouring or

col ouri

are prepared Wy INmgd N

on the
vehi cl
i njecti

g agents. For parenteral admnistration, fluid unit dosage forns
t@gs@gngound and a sterile vehicle, and, depending
oncentratlon uéed can be either suspended or dissolved in the

In preparing 43 @Fon®héd -@8midEndMdan2689di(48el Fdd i n water for
on and filter xta-3.i3vedstf me 3.46 (2H, m), 3.94 (3H, s).

13c Nmr (dg DMSO) 6:
18.26, 22.58, 23.27, 40.79, 45.14, 45.22, 47.19,
62.77, 137.95.

Analysis CgHjgNoOCl.CoH204 requires C: 45.14; H: 5.85;
N: 9.57; found C: 45.08; H: 5.84; N: 9.74
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zen after filling into the vidl and the water renove} gy
renteral suspensions-are prepared in substantially the sanme

cept _ - 22 - the conpound
ed Eﬁéﬁﬁ%‘VEhicle i nstea being dissolved, and sterilization
acconplished by filtration. The conpound can be

+) 1-Azabicyclo[2.2.2]oct-3-yl1-N-methoxycarboximidic

acid methv]l ester oxalate salt (E2)

vacuum
manner ,
I S suspe
cannot b

OCH 3
OCH

- e

I+

. (COCH) 2
(E2)

() 1-Azabicyclo[2.2.2]oct-3-yl-N—methoxycarbdximidoyl
chloride (E1) (0.063g, 0.0031 mole) in dry methanol
(10ml) was treated with sodium methoxide (0.0252g,
0.0047 mole) at reflux for 48h. The reaction mixture
was concentrated in vacuo and the residue partitioned
between saturated aqueous potassium carbonate solution
(15ml) and chloroform (5 x SOml). The combined organic
extracts were dried (NajSO4) and evaporated to an oil,
which was chromatographed on neutral alumina using
2-20% methanol/chloroform Eo'éfférd 3-cyano-1-
azabicyclo[2.2. 2]octane (0. 097g, 23%, spectral
properties identical to D1) and the imidic acid ester
as a gum (0.129g, 21%).
18 Nmr (CDClj3) 6:
1.52 (1H, m), 1.77 (2H, m), 1.94 (1H, m), 2.12-
(1H, m), 2.66 (1H, m), 2.85-3.15 (S5H, m), 3.40
(1H, dd, J=10Hz, 5Hz), 3.78 (3H, s), 3.92 (3H,
s).
A 13c Nmr (CDClj3) 6:
A B 21.03, 24.27, 26.29, 37.10, 46.97, 47.19, 49.43,
58.70, 62.58, 155.48.
MS (CI) M*t+1 - 199.
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steriliz y exposure to ethyl ene oxide before suspendi - erile
vehi cl e. vant ageously, a surfactant or wetting agent if iﬁ%Pﬁﬁé@HhmEﬁEﬁ“
conposi ti to facilitate uniformdistribution of the c EPLAGHhe
conpositi ghs may contain fromO0.1%to 9934 by weight, pref erablgz.;ﬁ)m ~65€%
by wei ght #§ of the active material, depending on the nethod of _

adm ni strgtion. The invention al so provides a nmethod of treatnent and/ or

prophyl ax§s ofs perbheRaof nthdsmarterirl s LoRARRESd WP cHhe frlake
adm ni st ef i g Lot WR1EHf hascre@rySEAETise@® £IOMH NMheblhamolraketere Ofc f or nul a

gg%ngng uggég&ﬁggﬁégﬁﬁig}%gﬁggésgéﬁcﬁ€%§s%$§é$§ﬁ$$?Ig%§§§gfxﬁﬁ%etBgual way
with thefseri ggthéss mipt h20d938Cders, the wei ght of the
1§ Nmr (dg DMSO) §:

1.61~1.93 (4H, m), 2.19 (1H, m), 3.00-3.23 (5H,

m), 3.34 {(2H, m), 3.68 (3H, s), 3.85 (3H, s).
e 13c Nmr (dg DMSO) 4:

18.49, 22.61, 22.76, 34.13, 45.08, 45.38, 47.04,

' 57.87, 61.60, 154.18. _
Analysis CjoH;gN205.C2H204 requires C: 49.99; H: 6.99;
N: 9.72; found C: 49.92; H: 7.09; N: 9.62

This Sheet Has Been Replaced
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sufferer, 3d the relative efficacy of the conpound. Howevep—as—a—genetal—
gui de sui @bl e unit doses may be 0.05 to 100ng, for exanple ahb ¥ %? BREN
such unit gloses nmay be adm ni stered nore an once a day, f NO

or three mes a day, so that the total™ I'y dosage is in the e of |

about 0.0F to 5 ng/kg and such therapy may extend for a nunber of weeks or
nont hs. 'th?ﬂggﬂgigpove I ndi cat ed dosage ranges no toxicol ogi cal effects
are indicfted Tor the conmpounds of the invention. In a further aspect the

i nvent i ongprovi des a conpound
+) a-(Methoxvimino)-a-(l-azabicvclof2.2.2]oct-

j-yl)acetonitrile hvdrochloride salt (E3

CN :
i§> ocH,
N .HC1
(£)
N

(£) l-Azabicyclo[2.2.2]oct-3~-yl~-N-methoxycarboximidoyl
chloride (El1) (0.067g, 0.33mmol) in dry DMSO (5ml) was
treated with sodium cyanide (0.019g, 0.40mmol) at 100°C
for sh. The solvent was evaporated in vacuoc and the
residue partitioned between saturated aqueous potassium
carbonate solution (10ml) and chloroform (5 x 30ml).
The combined organic extracts were dried (NaySO4) and
evaporated to an oil, which was chromatographed on
silica using 7% methanol/chloroform to afford
3-cyano-l-azabicyclo[2.2.2]octane (0.008g, 19%,
spectral properties identical to.Dl1) and the imidoyl
cyanide as crystallising oil (0.016g, 27%).
1H Nmr (CDCl3) 6: : _
l1.46 (1H, m), 1.56-1.77 (3H, m), 2.14 (1H, m),
2.62-3.00 (5H, m), 3.06 (1H, dt, J=10Hz, 1Hz),
3.27 (1H, d4d, J=10Hz, 5Hz), 4.01 (3H, s).
13¢c Nmr (CDClj3) §: .
20.79, 25.01, 26.59, 39.22, 46.90, 47.00, 48.87,

(E3)
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- 23 - of "Ia (I') or a pharmaceutically acceptable therqbf fo&ﬁ#ﬁﬁ
an active t 4 apeutic substance. The invention further provides = i
conpound of gorrmula (1) or a pharmaceutically acceptable salt thereof, for

eat nent and/ or prophyl axis of denenti a. I n anot her aspect
provi des the use of a comp@®#nd of formula (1) or B2729
ally acceptable salt thereof for the preparation of a

or t N6 £ 1SR IS réh £ Hetfe PP R vl thATRIY ithe
hyd;:ochlcn:ide salt which was recrystallised from
acetone/ether to give the title compound (E3) as a
white crystalline solid. m.p. 176-1829C.
iy Nmr (dg DMSO) 6:
1.63-2.02 (4H, m), 2.32 (1H, m), 3.01-3.67 (7H
my, 4.07 (3H, 8).
13C Nmr (Dg DMSO) &:
18.1, 22.7, 23.3, 35.9, 44.9, 45.2, 46.2, 64.0,
109.9, 131.7 :
Analysis: CjgH15N30.HCL requires C: 52.29; H: 7.02; N:
18.29; found: C: 51.98; H: 7.10; N: 18.33

use in the
the inventi
phar maceut i
nmedi canment
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The follo
descriptio

- 24-

L T YO .,
L-2] wn pridy v &5 ]

“exanples illustrate the invention and the follo “WMESHEETHASBE i
illustrate the preparation of internedi ates therpto. Rep_acgp EN
ription 1 ([err]) 3-Cyano-I|-azabicycl o[ 2.2.2]octane -

- 55 - . B2729

De

Exam le 4

1-Azabicyclof3.2.1]oct~5-yl ethynyl ketone
o-methyloxime oxalate salt (E4)

2 o S\

~
NN\

l \\ -(COOH)Z

Aqueous 12M sodium hydroxide (15ml) at 09C was added to
a mixture of l1-azabicyclo[3.2.1]oct-5-yl
trimethylsilylethynyl ketone O-methyloxime (D7, 0.63g,
0.0024 mole) and triethylbenzylamine b;omide (0.22qg,
0.80 mole) in acetonitrile (15ml) at 0°C. The reaction
mixture was stirred at 0°C for 10 minutes then diluted
with ether (100ml). The organic phase was separated,

dried (Na3SO4), and evaporated. The residue was
taken-up in dry ether (200ml) and filtered through
Kieselguhr, then evaporated to give the ethynyl oxime
as a pale yellow oil. This material was converted to
the oxalate and recrystallised from acetone to yield
the title compound (E4) as a 6:1 mixture of c¢is and
trans isomers (0.62g, 93%) m.p. 119-121°C.
Oxalate salt: l1H Nmr (major isomer, dg DMSO) §:
1.65-2.25 (6H, m), 3.09-3.57 (6H, m), 3.86 (3H,
s), 5.04 (1lH, s)
13¢ Nmr (major isomer, dg-DMSO) &:
16.77, 31.04, 32.50, 46.86, 49.47, 51.33, 58.51,
62.34, 72.71, 93.45, 141.98
MS Calculated mass for C;jHjgN20 = 192.1263
Observed mass = 192.1263

This Sheet Has Been Replaced
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. A m xture of 3-quinuclidinone (12.5g; 0.10 noles t osyl met hyl

e (25.4g; 0.13 noles) and dry ethanol (I0m; 0.17 ”rlﬂmbSHEUWHASBEEN
et hane (350m ) was cooled in ice and tr.eat ed portionw se REdACED
t-but oxi de (28.0g; 0.25 nol gg) -while maintai ni ng ghepeEMPETaAtUre
S5[err]C and 10[err]C. After addition was conpl ete Lhe I ce bath was
and stirring was continued for a further 30 mn. The reaction was
tedﬁﬁﬂﬂﬂé?érr]c for 2.5h. After cooling the precipitate was

off and the filtrate concentrated in vacuo. Purification on
alun1n. ' . gcetaLe as

SyT i 7 ic

[err]

pot assi
bet ween
renmoved
t hen he
filter
neutral

e . (COOH),

(ES)

Triphenylphosphine (2.20g, 0.0084 mole) was added in a
single portion to l-azabicyclo[3.2.1]oct-5-yl-N-
methoxycarboxamide (D8, 1.54g, 0.0084 mole) and carbon
tetrachloride (2ml) in acetonitrile (50ml) at reflux.
After 2 minutes the reaction mixture was poured into
saturated aqueous potassium carbonate solution (30ml)
and extracted with chloroform (4 x 50ml). The combined
extracts were dried (NaySO4) and evaporated to give an
oil which was chromatographed on silica using 10%
methanol/chlorocform as éluant_to give the imidoyl
chloride as a crystallising oil (0.84g, 50%). A
portion of this material was converted to the oxalate
salt and recrystallised from methanol/acetone to give
? the title compound (E5) as colourless flakes m.p.
: 130-132°C.
Oxalate: 1H Nmr (dg DMSO) 6:
1.72-2.29 (6H, m), 3.16-3.56 (6H, m), 3.90 (3H,
s).
13c Nmr (dg DMSO) &:
16.68, 31.09, 32.44, 49.20, 49.34, 51.32, 58.58,
62.63, 139.74 :
Analysis: CgH1gN20Cl.CoH204 requires C: 45.14; H: 5.85;
N: 9.57; found C: 44.98; H: 5.76; N: 9.45

heet Has Been Replaced
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cool i ng.
-25 - Des ption 2 ([err])1-Azabicyclo[2 .2 THIS. SHEET HAS BEEN
. 2] oct - 3-yl met hoxvcar boxam de (D2) REPLACED

[err] - 57 - B2729

gxalm le 6

$) a- Methoxyimino)-a-(l-azabicyclo[3.2.1]oct-5-y1

acetonitrile hydrochloride salt (E6)

(E6)

() l1-Azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
chloride (ES, 0.65g, 0.0032 mole) was treated with
sodium cyanide (0.23g, 0.0047 mole) as in the method of
Example 3 to give the cyano-oxime as an oil (0.41g,
66%). A portion of this material was converted to the
hydrochloride salt and recrystallised from
acetone/ether to give the title compound (E6) as a
white crystalline solid m.p. 196-198°C.
Hydrochloride: lH Nmr (dg DMSO) &: .
l1.76-2.33 (6H, m), 3.18-3.28 (2H, m), 3.33-3.56
(4H, m), 4.05 (3H, s).
13c Nmr (dg DMSO) &:
l6.51, 30.37, 31.92, 45.70, 49.31, 50.94, 57.84,
64.06, 109.01, 133.57.
Analysis: CjgH3sN30.HCl requires C: 52.29; H: 7.02; N:
18.29; found C: 52.10; H: 7.05; N: 18.04.
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A solutio ([err]) 3-cyano-1-azabicyclo[2.2.2]octane (D) (15g, 0.1103
nole) in c@hcentrated hydrochloric acid (300m ) was heated und:@- @&k#gf SBEE

4h and thel concentrated in vacuo to | eave a yellow gum This
i n met hanofi ¢ hydrogen chloride (200m ) and heated under refl ux™f 21

then concefptrated in vacuo to give an_oggnge oil. This oil wagj yggated Wi th
excess satfrated potassium carbonate solution and extracted mnth chl or of orm
(3 x 100mMp. The combined extracts were dried (Na2SQ err]) and evaporat ed
to give t rg;;@&h%éher (18g) as a yellow oil. A solution of this ester

(17. 59, 04956nol e) in 8M hydrochloric acid (200m) mas heated under reflux
for ¢\

MeON Br - {COO0H) ,

(E7)

Triphenylphosphine (0.86g, 0.0033 mole) was added to a
mixture of l-azabicyclo[3.2.1]oct-5-yl-N-methoxy-
carboxamide (D8, 0.6g, 0.0033 mole) and carbon '
tetrabromide (1.09g, 0.0033 mole) in acetonitrile
(30ml) at reflux. The reaction mixture was refluxed
for 4h then poured into saturated potassium carbonate
(30ml) and extracted with chloroform (5 x 50ml}). The
combined extracts were dried (Naj;SO4) and evaporated to
give an oil which was chromatographed on silica using
12% methanol/chlordform as eluant to afford the imidoyl
bromide as an oil. This material was converted to the
1 ' oxalate salt and recrystallised from acetone/ether to
.give the title compound (E7) as a white crystalline
solid (0.15g, 14%) m.p. 145-147°C.
Oxalate salt: l1H Nmr (dg DMSO) 6:

1.72-2.26 (6H, m), 3.15-3.55 (6H, m), 3.93 (3H,

s)..

13¢ Nmr (dg DMSO) &:
16.74, 31.82, 33.14, 49.10, 50.39, S51.33, 58.94,
L 62.55, 133.70.
3 Analysis: CgH)sN20Br.CpH20, requires C: 39.19; H: 5.08;
% N: 8.31; found C: 39.14; H: 5.13; N: 8.09
n
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di oxi de and drogen chl ori de ceased. The reaction was then conc

vacuo to a m which was freed from excess thionyl chloride by ISSHEETHASBE
co-evaporatig®n with toluene. The residue was dissolved in dry ac PLACED

- 26 - (70 ) under an atnosphere of niggogen and treated w tdp749

met hoxyl am hydrochl ori de (8.14g, 0.0975 nole). After cooling to O[err]C
triethylam e (40. 8f1 0.293 nol e) was added dropw se over 0.5h and the

m xture wasgst g O[err]C for 3h. Triethylam ne hydrochl oride was
removed by Filtration, the solvent was renoved in vacuo

+) exo-l-Azabicyclof2.2.11hept-3-yl-N-methoxy-
carboximidoyl chloride oxalate salt (ES

NOMe

§ b A

- (CooH),
(E8)

exo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarboxamide
(D10, 0.4g, 0.0024 mole) was treated with
triphenylphosphine (0.62g, 0.0024 mole) and carbon
tetrachloride (1ml) in acetonitrile (30ml) as in the
method of Example 5 to give the imidoyl. chloride as a
colourless oil (0.15g, 34%). A portion of this
material was converted to the oxalate salt and
recrystallised from acetone/methanol to yield the title
compound (E8) as a white crystalline solid m.p.
118-120°cC.
Oxalate salt: l1H Nmr (dg DMSO) &: |
1.68 (1H, m), 1.98 (1H, m), 3.02-3.53 (8H, m),
3.91 (3H, s).
13Cc Nmr (dg DMSO) &:
26.73, 38.58, 39.81, 46.91, 51.43, 54.78, S56.54,
62.69, 137.73
Analysis: CgHj3N20Cl.CyH204 requires C: 43.10; H: 5.43;
N: 10.05; found C: 42.98; H: 5.50; N: 9.74.
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and t he
solutio
were dri

sidue partitioned between saturated aqueous p
200m ) and chloroform (5 x 150m ). The conbi neﬁ”‘ér;g%ﬁ Cg%(’?
d (Na[err]SOerr]) and evaporated to a gum wh EPLA -

chr omat ogr aphed on neutral alum na using 1-10% net hanol / chl orof orm as

el uant t
solid. [
1.95 (2H
6.6 (1H,
1-(2-chl
[err]

afford the title conpound ¢DB) €8.28g, 54% as a sgpyzerystalline
rrJH NVR (CDCl [err]) [err]: 1.41 (1H m, 1.63 (2H m,

m 2.70-3.12 (6H, m, 3.35 (1H m, 3.76 (3H s),
brﬁggmgéesgrlptlon 3 ([err]) Ethyl
or oet hyl ) - 3- pi peri dyl car boxyl ate (D3)

1jacetonitrile h drochloridg salt (E9

NOMe
(i) )J\
L\ cn
| .HC1

(+)1-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarboximidoyl
chloride (E8, 0.14g, 0.0007 mole}) was treated with
sodium cyanide (0.06g, 0.0012 mole) as in the method of
Example 3 to give the cyano-oxime as a pale yeiiow oil
(0.09g, 68%). A portion of this material was converted
to the hydrochloride salt and recrystallised from
methanol/acetone to give the title compound (E9) as a
white crystalline solid m.p. 213-215°C.

(E9)

VR ey o

Hydrochloride: lH Nmr (dg DMSO) 6:
1.76 (1H, m), 2.04 (1H, m), 3.03-3.38 (5H, m),
3.52 (2H, m), 4.04 (3H, s).
13c Nmr (dg DMSO) &:
26.72, 39.67, 42.05, 51.50, 53.%7, 56.55, 64.25,
110.44, 131.86
Analysis CgHj 3N30.HCl requires C: 50.12; H: 6.54; N:
15.48; found C: 49.82; H: 6.60; N: 19.16.



A sol ugebn of ethyl 3-piperidyl carboxylate (100g, 0.64 '
(800 Mwas treated with 1-brono-2-chioroethane (106.5n] THIS S8EEfHAS BaRM
anhydr s pot assi um carbonate (138g, 1.00 nole) and thelnixt FEELACER r ed

room-t erature for 24h. The m xture was concentrated in vacuo and the

residu - 61 - R 2CENVENT
SHEET - 27 -

Example 10

+) 1-Azabicyclof2.2.2]oct-3~-yl-N-methoxycarboximidoyl
fluoride oxalate salt (E10)

NOMe

(+) F
. (COOH) 2
(E10)

A mixture of l-azabicyclo[2.2.2]oct-3-yl-N-methoxy-
carboximidoyl chloride. (E1, 0.l1g, 0.0005 mole) and
cesium fluoride supported on calcium fluoride (5g,
prepared by slowly evaporating to dryness a slurry of
calcium fluoride in a solution of cesium fluoride in
methanol for 1h at 80°C under reduced pressure in a
mole ratio of 5:1)* in DMF (15ml) were heated at 145°C
for 5 days. The reaction mixture was filtered,
concentrated in vacuo, and partitioned between
saturated potassium carbonate and chloroform (4 x
50ml). The combined organic extracts were dried
(Na3S0O4) and evaporated to give an oil which was
chromatographed on silica gel using 10% methanol/
chloroform as eluant to yield the imidoyl fluoride as
an oil. Conversion to the oxalate salt afforded the
title compound (E10) as a white crystalline solid
(0.042g, 31%) m.p. 102-108°C.
Oxalate: lH Nmr (dg DMSO) &:

1.70-1.97 (5H, m), 3.10-3.37 (6H, m), 3.46 (1lH,

m), 3.79 (3H, s).

This Sheet Has Been Replaced
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ith water (300m) and extracted with ether (2 x _200n ). The
Fether extracts were dried (Na[err]SCOerr]) and ¢omeeSHERE AAS Wiy
vacuo t§¥ |l eave a yellow oil, which was purified by chromat ogr agp )LA@ﬁDmr cp

gel elug@ing with 50% et her/60-80 petrol to give the titl e conmpoumdt—bB3—as
a pale gellow oil (78.2g, 569%. [err]H_ngQ (CDCi[err]) [err] 5272 1.25
(3H, J=7Hz), 1.40-3.10 (11H, , 3.58 (2H, t, J=7Hz), 35 (2H,

q, J= 4 ﬁbr r]) Et hyl
1- azabi ycloﬁ%gl%cg% % Xyl ate (D4) _
18.57, 21.99, 22.28, 33.62 (d, 2Jcp = 28Hz),
45.08, 45.34, 46.09, 62.60, 151.40 (d, lJop =
329Hz). o .
M.S. Calculated mass for CgH;gN2OF = 186.1168
Observed mass = 186.1162

*J.H. Clark, A.J. Hyde and D.K. Smith, J. Chem. Soc.,
Chem. Commun., 1986, 791.
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n of diisopropylamne (33.6m, 0.24 nole) in dfy +1500”*} t
-65[ er under nitrogen was treated with 1.5M n-butyl | thl%%ﬁgﬁ HAR BFEN
(150 $§0.225 nole) and the solution stirred for 15 ni n&—befoteASHli ng

 -tetranet hyl et hyl enedi am ne (68m, 0.45 nole). After stirring for

a furtiger 15 mns, the solution was treaggd-with a sol ution ofg I

1- (2-chgoroet hyl)-3-pi peridyl carboxylate (D3, 44.7g, 0.204 nole) 1n dry
ether (J00mM ) and the_m xture allowed to warmup to roomtenperature over
2h. Thef r eact ' e was treated with potassium carbonate sol ution

and the ether |ayer separated dried (Na2SO4) and concentrated in
_ -apny on silica

chloride oxalate salt (B11) - - - -

Cl

_ \/ OMle

.(COOH)2 (E11)

1-Azabicyclo[2.2.1]hept-4-yl-N-methoxycarboxamide (D18,
2g, 0.0118 mole) was treated with triphenylphosphine
(3.09, 0.0118 mole) and carbon tetrachloride (4ml) in
acetonitrile (100ml) as in the method of Example 5 to
give the imidoyl chloride as a low-melting solid
(1.70g, 77%). A portion of this material was converted
to the oxalate salt and'recrystalliséd from methanol/
acetone to give the title compound (Eil) as a white
crystalline solid m.p. 128-130°C.
Oxalate salt: lH Nmr (dg DMSO) &:
1.96 (2H, m), 2.20 (2H, m), 3.22-3.34 (4H, m),
3.45 (2H, m), 3.92 (3H, s).
13¢c Nmr (dg DMsSO) &: |
31.59 (2C), 52.24 (2C), 52.73, 59.92, 62.72,
136.54.
Analysis CgHj 3N20Cl.CpH204 requires C: 43.10; H: 5.43;
N: 10.05; found C: 43.06; H: 5.47; N: 10.04.
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-28- Weeluting with 10% nmet hanol /chl oroformto give the title conpound (D4)

as a I low oil (31.99, 84%, b.p. 120-130[err] CO. 4nmHg Qﬁyg I
appardgus). [err]H Nnr (CDCl[err]) [err] 1.25 (3H, %hFQPHQSBEEN
1.10-2420 (6H, m, 2.60-3.25 (6H, m, 4.20 (2H, q, J—/

Description 5 ([err]) 1-Azabi cycl of 3= B4]dct - 5- vl - N- et hoxy- EF\.i-?ﬁaﬁhyl

nitrile hydrochloride salt (E12)

NOMe

L .HC1

1-Azabicyclo[2.2.1]hept-4-yl-N-methoxycarboximidoyl
chloride oxalate salt (Ell, 0.4g, 0.0021 mole) was
treated with sodium cyanide (0.16g, 0.0033 mole) as in
the method of Example 3 to give the imidoyl cyanide as
a crystallising oil. Conversion to the hydrochloride
salt afforded the title compound (El12) as a white |
crystalline solid (0.20g, 44%) m.p. 186-187°C.
Hydrochloride: lH Nmr (dg DMSO) &:

1.99 (2H, m), 2.24 (2H, m), 3.32-3.44 (4H, m),

3.53 (2H, m), 4.09 (3H, s)-
13c Nmr (dg DMSO) &: '

30.66 (2C), 48.94, 51.89 (2C), 59.33, 64.16,

109.00, 130.10. |
M.S. Calculated mass for CgH;3N30 = 179.1059

Observed mass = 179.1057

(E12)
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[err] () Ethyl-1-azabicycl o[ 3. 2. 1] oct-5-yl carboxyl ate (D4 59, 0. 027
nol e) hydrochloric acid (5N, 150m ) was heated under r h
The re@tion was then concentrated in vacuo to a hygroscqg

was di golved in thionyl chloride (100m) and heated undé€ [0

The migure was then concentrated in vaggp Lo a gum which wassjnzged from
excess g hionyl chloride by co-evaporation with tol uene. The residue was

di ssol \fed in absolute chloroform (100m) and treated with :
N, O di et hy| HE%BRRAL i ne hydrochl oride (2.92g, 0.030 nole). After cooling

to O[ergr] C pyridine (10.9m, 0.135 nole) was added dropwi-se. The reaction

was al [fowed tf’-X%é‘lé cfc? iel Y ]?—W—n?é'&l{é Jﬂfoximido 1

bromide oxalate salt (F13)
Br //,NdMe
- (cooH) ,

(E13)

1-Azabicyclo{2.2.1]hept-4-yl-N-methoxycarboxamide (D18,
0.7g, 0.0041 mole) was converted to the hydrobromide
salt and treated with triphenylphosphine (1.08g, 0.0041
mole) and carbon tetrabromide (1.37g, 0.0041 mole) in
acetonitrile (s50ml) at reflux for ih. The reaction
mixture was poured into saturated potassium carbonate
(30ml) and extracted with chloroform (5 x 50ml). The
combined organic extracts were dried (NazS0O4) and
evaporated to an oil which was chromatographed on
silica using 2-3% methanol/chloroform as eluant to
) afford the imidoyl bromide as an oil (0.49g, 51%). A
w portion of this.material was converted to the oxalate
salt and recrystallised from acetone/ether to give the
title compound (E13) as colourless flakes m.p.
133-134°cC.
Oxalate salt: lH Nmr (dg DMSO) &:
'1.96 (2H, m), 2.18 (2H, m), 3.22-3.36 (4H, m),
3.46 (2H, m), 3.94 (3H, s).
13c Nmr (dg DMSO) &:
32.14 (2C), 52.17 (2C), 54.07, 60.35, 62.61,
129.66.
Analysis CgHj 3N20Br.CaH204 requires C: 37.17; H: 4.68;
N: 8.67; found C: 37.38; H: 4.67; N: 8.83
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| h. reaction m xture was poured into saturated aqueous potassium

carbo e solution (100mM) and the m xture was extracted W ' or-m—{4
x 100 r?%‘{fggﬁéﬁru
extrac 2

. The -29 - cpnbinggopr gahiPEE
were dried (Na2SJerr]) and evaporated to give am ot £
d in vacuo to afford the title-cbfpound (D5) (3.77g, 65/52%.p.

di stil
160[erg C at 0.5 mHg. [err]H Nnr (CDCl[err]) [err]: 1.47 (1H, m,
1.68-2413 (7HEx%hglg-Z§‘3-15 (6H, m, 3.17 (3H, s), 3.67 (3H, s).

1-Azabicyclof2.2.11hept-4-yl-N-methoxvcarboximido 1
fluoride oxalate salt (El4

F‘\\ff/none
@ ,(COOH).2

1-Azabicyclo{2.2.1]hept-4-yl-N-methoxycarboxamide (D18,
1.6g, 0.0094 mole) was converted to the hydrofluoride
salt by the addition of hydrogen fluoride-pyridine
(Aldrich). The salt was dissolved in refluxing
acetonitrile (150ml) and diethylaminosulphur '
trifluoride (DAST) (l1.25ml, 0.0095 mole) in _
acetonitrile (5ml) was added in a single portion. The
reaction mixture was immediately cooled and poured into
saturated potassium carbonate (100ml) and extracted
with chloroform (4 x 100ml). The combined organic
extracts were dried (NaySO4) and evaporated to an oil
\ which was chromatographed on silica using 2-3%
methanol/chloroform as eluant to yield the imidoyl
fluoride as an oil (0.40g, 25%). Addition of oxalic
acid and recrystallisation from methanol/acetone gave
the title compound (El4) as a white crystalline solid
m.p. 114-116°C.
Oxalate salt: 1K Nmr (dg DMSO) &:

1.89 (2H, m), 2.17 (2H, m), 3.16-3.29 (4H, m),

 3.42 (2H, m), 3.77 (3H, s)

13c Nmr (dg DMSO) §:

29.86 (2C), 46.78 (d, 2Jop = 29Hz), 52.08

(2C), 59.22, 62.66, 150.60 (d, lJcp = 330Hz)
Analysis CgHj3NOF.CH204 requires C: 45.80; H: 5.77;
N: 10.68; found C: 45.79; H: 5.78; N: 10.72

(E14)
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Fone () 1
D6)

- Azabi cycl o[ 3.2.1] oct-5-yl trinmethylsilylethynyl

[err] n- But yl | i

ution in hexane, 0.0117 nole) was added dropwise f oTHIS SHEET HAS BEEN
ylsilyl)- acetylene (1.57m, 0.0111 nole) in dry THE (SREHACEP

C. The resulting solution was sti 6ed at -70[err]C for B2729

Example. 15

trans-0O-methyloxime hydrochloride salt (E1S

<

-HC1

()

(E1S)

(+) l1-Azabicyclo[2.2.2]}oct-3-yl cyclopropyl ketone

(D19,

0.1g, 0.0006 mole) in methanol (15ml) was treated

with methoxylamine hydrochloride (0.15g, 0.0018 mole)
at reflux for 20h. After cooling, the reaction mixture
was concentrated in vacuo, saturated potassium
carbonate (20ml) was added and the mixture was
extracted with chloroform (4 x 30nil). The combined
organic extracts were dried (NazSO4) and evaporated to.
give an oil which was chromatographed on silica gel

using

15-20% methanol/chloroform as eluant to afford

the oxime as an 6il (0.062g, 53%). This was converted
to the hydrochloride"éélﬁ*and-recrystalliéed from
methanol/acetone to give the title compound (El5) as a
"white crystalline solid m.p. 225-2289C (decomp.).
Hydrochloride: 1H Nmr (dg DMSO) §&:

0.66-0.89 (4H, m), 1.66 (1H, m), 1.80-2.06 (S5H,
m), 2.45 (1H, m), 3.03-3.25 (6H, m), 3.82.(3H,
s). '

13c Nmr (dg DMSO) 6:

M'S'

4.61, 5.16, 8.80, 17.89, 22.85, 23.52, 32.58,

44.95, 45.28, 47.34, 61.43, 157.66
Calculated mass for CjzHaoN20 = 208.1576
Observed mass = 208.1576
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0. Sh t added dropwi se by cannula to () 1-azabi - THIS SHEET HAS BEEN
2. 1] oct - 5-yl - N- et hoxy- N- net hyl car boxam de (D5, 1.83g. OREFDARENDI €)
HF (50m ) at -70[err]C. The mxture was allowed to warmto
gC stirred at this tenperature fer Ih, then poured in§275 e-cold 1M ;
oric acid. After 15 mns at OC the m xture was nade j USt “Dasi c by f
of potassi um carbonate and extracted with chloroform (3 x 100m ).
i ned ExamRl8 &6wre dried (Na2SO4) and evaporated to give the title
(D6) as a clear nobile oil (1.65g, 76%.

+) endo-l-Azabicyclol2.2.1]hept-3-yl-N-methoxvcarbox-~
imidoyl chloride oxalate salt (El6

hydr oc
addi ti
The co
compou
- 30 -

NOMe

. (COOH)
(El6)

2

() endo-l1-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
amide (D23) (l.42g, 0.0083 mole) was. treated with .
triphenylphosphine (2.19g, 0.0083 mole)-and carbon
tetrachloride (2ml) in acetonitrile (50ml}) as in the
method of Example 5 to give the imidoyl chloride as a
colourless oil (0.6g, 38%). A portibn of this material
was converted to the oxalate salt and crystallised from
ethanol/diethyl ether to yield the title compound. (El6)
as a white crystalline solid m.p. 123-125°C.
Oxalate salt: 1H NMR (dg DMSO) &:

1.55-1.68 (1H, m), 1.95-2.05 (1H, m), 3.10-3.70
£ (8H, m), 4.01 (3H, s).
! 13c NMR (dg DMSO) 6:

22,13, 39.27, 45.61, 51.91, 52.59, 58.47, 62.78,

136.78 '
Analysis: CgHj3N20Cl.CH904 requires C: 43.10; H: 5.43;
N: 10.05; found C: 42.99; H: 5.48;. N: 9.86 '
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(CDCi[err]) [err]: 0.24 (9H, s), 1.00-1,91 (5H. .M....2.29
2.70-3.28 (6H, m. Description 7 ([err )nﬂss@amraysmmnp
-5-yl trimethylsilylethynyl ketone-O nethyl oxi mef (D7) REPLACED

- Azabi cycl o[ 3. 2. 1] oct - 5-yl trinethglsilylethynyl
- 69 - B2729

Example 17

i acetonitrile. oxalate salt (E17

NOMe

(E17)

() endo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl chloride (El16) (0.5g, 0.0027 mole) was treated
with sodium cyanide (0.2g, 0.004 mole) as in the method
of Example 3 to give the cyéno-oxime as an oil (0.035q,
7%). This material was converted to the oxalate salt
and crystallised from ethanol/diethyl- ether- to give the
title compound (El17) as a white crystalline solid m.p.
. 125-130°cC.
Oxalate salt: 1H NMR (dg DMSO) §&:
ﬁ 1.59-1.72 (1H, m), 1.97-2.11 (1H, m), 3.11-3.73
"(8H, m), 4.17 (3H, s)
) 13c NMR (dg DMSO) &: |
22.05, 39.06, 40.88, 52.03, 52.18, 58.93, 64.05,
110.10, 130.36
M.S. Calculated mass for CgHj3N30 = 179.1058
Observed mass = 179.1062
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ket one? , 0.85g, 0.0036 nole) was added to a m xture of nethanol (50

and gl & acetic acid (1.5m). Methoxyl anine hydrochl ori de| [BISBEEETOHADREEN
added and the reaction mxture stirred at room tenper at REBLAGED
evapor at ed under reduced pressure. Saturated potassium carbonate

s added to the residue and the myjure was extracted Wgdy29

m (4 x 50nt). The conbined organic extracts were dried (Na2SO4)

rated to ﬂlge tgg tléle conmpound(D7) as a 6:1 mxture of cis and
me et 19 1H N (maj or isonmer, CDCl[err])

s),153(1Hn)168195(4Hn). 2.07 (1H_M,
(6H, 96 A b OF 13
77, 34
7. 40,
NOMe
NOMe
|
(1) (/j)\ﬂr (i)© \B
. (cooH),, - (CooH),
(E18) (E19)

A 7:2 mixture of (%) exo- and endo-l azabicyclo[z 2.1)-
hept-3 -yl-N—methoxycarboxamide (DlO) and (D23) (l.5g,
0.0088 mole) was converted to the hydrobromide salts by
addition of one eguivalent of HBr in acetone. The
mixture was evaporated to dryness and the residue
dissolved in refluxing acetonitrile (50ml}." ‘Carbon
tetrabromide (2.9g, 0.0088 mole) was added followed by
triphenylphosphine (2.3g, 0.0068 molei. The mixture
was heated under reflux for 30 min. A further amount
of carbon tetrabromide (1.0g, 0.003 mole) and

' triphenylphosphine (0.8g, 0.003 mole) was added to
drive the reaction to completion followed by a further
30 min at reflux. The mixture was allowed to cool
slightly and saturated potassium carbonate solution
(50ml) was added with vigorous stirring. The mixture
was extracted with chloroform (3 x 100ml) and_the'
combined organic extracts were washed with 2N
hydrochloric acid (2 x 100ml). The combined acid
extracts were thern saturated by careful addition of
potassium carbonate. The o0il which separated was
extracted into chloroform (2 x 100ml) which was dried
(NasS04), filtered and evaporated to dryness.
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scription18 ([err]) 1-Azabicyclo [

- N- met hoxycar boxami de (D8) RIS SHER
T HAS BEEN

R REPLACED
The residue. was chromatographed on silica gel eluting
with 0-5% methanol/chloroform. This gave the exo
compound as the less polar fraction (0.37g, 18%) which
was converted to the oxalate salt. Trituration with
diethyl ether gave the title compound (E18) (0.47g) as
a white crystalline solid m.p. 98-102°C.

The more polar fraction gave the endo isomer (0.07g,
4%) which was converted to the oxalate salt.
Crystallisation from ethanol/diethyl ether gave the
title compound (E19) (0.068g) as a white crystalline
solid m.p. 144-148°C.

(E18) Oxalate salt
1 NMR (dg DMSO) 6: -
1.72-1.83 (1H, m), 2:01-2.15 (1H, m), 3.12-3.62
(8H, m), 4.02 (3H, s).
13c NMR (dg DMSO) &:
26.94, 40.39, 49.45, 51.70, 55.56, 56.70, 62.92,
131.27
Analysis: CgHj3N20Br.CaH204 requires C: 37.17; H: 4.68;
N: 8.67; found C: 37.14; H: 4.64; N: 8.66

(E19) Oxalate salt
1H NMR (dg DMSO) 6: y
1.55-1.70 (1H, m), 1.91-2.07 (1H, m), 3.09-3.73
(8H, m), 4.04 (3H, s)
13c NMR (dg DMSO) &:
22.03, 40.12, 47.64, 51.91, 52.96, 58.20, 62.68,
129.87 _
Analysis: CgHj 3N20Br. C2H204 requires C: 37.17; H:
4.68; N: 8.67; found C: 37.31; H: 4.67; N: 8.60
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([er tt hyl - 1- azabi cycl o[ 3. 2. 1] oct - 5-yl carboxyl ate (D4, 7.33g, 0.040

nol e) hydrochloric acid (8N, 100m) was heated unde d

t hen centrated in vacuo to give a white solid vvhlc' 2@ &FNn

t hi on chloride (100m ) and heated under reflux for =5k

concenf@gated in vacuo to-a gum which wad % reed from excess thPSﬁ??

chlori by co-evaporation with tol uene. The residue was dissolved in dry

acetonfitril e EXdple @od net hoxyl ami ne hydrochl oride (3.51g, 0.042 nole)

was adfed. After cooling to -20[err]C, triethylam ne (27.9m, 0.200 nol e)

ed dropmnse over 0. 5h and the reactlon n1xture was allomed to warm
axanieiAzal 3 ®¥hyl am ne were

removel in Va%b’ﬂﬂxﬁ#&’oﬂe%ﬂi&iw Rl @aad R@tz?gen saturated agueous

pot assgum car chforororm x 100m ). The

conbi ngd organi c extracts were dried (hbz and evaporated to a gum

whi ch s chromat ogr aphed on neutr al aluml %sing 3-15%

met hanpl / chl oroform as eluant to affogd t title conpound (D8) (2.86g,
39% a lownelting solid. [er&5 [err]) [err]:

ae
1

IS
[

. (COOH)2

(E20)

() exo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide (E18) (0.l4g, 0.0006 mole) in dry
dimethylformamide (10ml) was heated at 140°C for 20h
with cesium fluoride supported on calcium fluoride
(6.0g)*. The mixture was allowed to cool and then
filtered washing the filter cake with dimethylformamide
(loml). The filtrate was evaporated to dryness and the
residue chromatographed on silica eluting with 0-5% ,
4 methanol/chloroform. This gave the fluoro compound as
an oil (0.025g, 24%). This material was converted to
the oxalate and crystallised from ethanol/diethyl ether
! to yield the title compound (E20) as a white

‘ crystalline solid m.p. 115-117°C.

( Oxalate salt l1H NMR (dg DMSO) &:

{ 1.59-1.83 (1H, m), 1.88-2.03 (1H, m), 2.95-3.41
‘ (8H, m), 3.77 (3H, s). .
M.S. Calculated mass for CgHjgoNoOF = 172.1012

1 Observed mass = 172.1012

1 *J. Chem. Soc., Chem. Commun., 791 (1986)
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m, 1.67-2.00 (4H, n), 2.12 (1H m, 2.73-3.01 (5H, m,

1.55 (

3.12 ( m, 3.76 (3H, s), 5.60 (1H, broad). THIS Stooat teos dit iy
-32- cription 9 ([err]) exo-Ethyl l RH&A@LD'IUM
1- azabi cIo[2.2.1]hept-3-v|carboxy|ate_(q%)_ S

B2729

Example 21

carboximidozl chloride oxalate salt (E21)

NOEt
|
ﬁ (+) Cl

. (CO()H)2
(E21)

() exo-l-Azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
amide (D24) (0.5g, 0.0027 mole) was treated with
triphenylphosphine (0.72g, 0.0027 mole) and carbon
tetrachloride (1ml) in acetonitrile (20ml) as in the
method of Example 5 to give the imidoyl chloride as a
colourless oil. (0.15g, 27%). This material was
converted to the oxalate and crystallised from
ethanol/diethyl ether to give the title compound (E21)
as a white crystalline solid m.p. 126-128°C.
Oxalate salt lH NMR (dg DMSO) &:
1.34 (3H, t, J=7Hz)), 1.70-1.83 (1H, m),
2.00-2.15 (1H, m), 3.11-3.64 (8H, m), 4.27 (2H,
q, J=7Hz).
1 13¢c NMR (dg DMSO) &: e
14.27, 26.68, 39.65, 47.03, 51.40, 54.77, 56.51,
4 70.41, 137.31 . |
4 Analysis: CgHj;gN20Cl.CyH.04 requires C: 45.14; H: 5.85;
{ N: 9.57; found C: 44.90; H: 5.80; N: 9.34
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F exo- Et hyl 1-benzyl -1 -azoni abi cycl o[ 2. 2. 1] hept - 31y
'EP A 0257741 Description 9) (54g, 0.16 nole) was &7§§§H5%HHAH
400m ) and hydrogenated over 10% Pd-C (8.5g) at &tuansgWERACED
pressur@ and 25[err]C. After 2h the solution was filtered and concentrated
in vacu§ to leave a gum This was partiti dfed between chl or of or B¢ AR8
satur at 4d aqueous pot assi um carbonate solution and the organi c phase
separ at ¢d, drigﬁ 8594) and concentrated in vacuo to | eave a gum This
gum was gdi sti | to give the title conpound (D9) as a colourless oil (23g,
85% b. §. 150[err]C at 0. 5nn+g [err]H Nnr (CIKl[err]) [err]

1.10-1. 30( 1H, dmy abic 11lhe

yl)acetonitrile oxalate salt gE22) |

ll\lOEt

() CN

.(COOH)2

(E22)

(£) exo-l-~-Azabicyclo{2.2.1]lhept-3-yl-N-ethoxycarboximi-
doyl chloride (E21) (0.415g, 0.002 mole) was treated
with sodium cyanide (0.16g;, 0,003 mole) - as in the
method of Example 3 to give the- cyano-oxime as. an oil
(0.2g, 51%). This material was converted to the
oxalate salt and crystallised from acetone/diethyl
ether to give the title compound (E22) as a white
crystalline solid m.p. 110-112°C.
Oxalate salt lH NMR (dg DMSO) §:.
1.37 (3H, t, J=7Hz), 1.72-1.85 (1H, m), .
2.01-2.15 (1H, m), 3.05-3.65 (8H, m), 4.40 (2H,
‘ q, J=7Hz). '
1 13c NMR (dg DMSO) &:
14.19, 26.83, 39.62, 42.14, 51. 46 54 23. 56.39,
71.92, 110.32, 131.58
1 Analysis: CjgH;5N30.C3H204 requires C: 50.88; H: 6.05;
N: 14.83; found C: 50.70; H: 6.04; N: 14.61 '
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1. 5367 (1H, m), 2.15-2.25 (1H m), 2.28-2.35 (1H m), 2.38-2.50

21T§ ] 2.60-2.67 (1H, m), 2.70-2.90 (3H, m), 2.93-3.03 (1H m,

- , q, J=THz). THs

REPLAREVENT SHEET - 75 - - 33 - Descfipt RS BEEN
([err® exo-I|-Azabicyclo[ 2.2.1]hept-3-yl-N nmethoxvcarbox- a

Example 23

+) exo-1l-Azabicyclofl2.2.1]1hept-3-yvl-N-ethox
carboximidoyl bromide oxalate salt (FE23)
"~ NOEt

&) Br

. (COOH)2

(E23). ,g

(+) exo-l-Azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
amide (D24) (2.72g, 0.0147 mole) was converted to the
hydrobromide salt and treated with carbon tetrabromide
(6.3g, 0.19 mole) and triphenylphosphine (5.0g, 0.019
| mole) as in the method of Example 13 to give the
j imidoyl bromide as an oil (0.338g, 9%). A portion of
; this material was converted to the oxalate salt and
i crystallised from ethanol/diethyl ether to give the
[ title compound (E23) as a white crystalline solid m.p.
: 138-140°cC.
Oxalate salt: lH NMR (dg DMSO) §:
1.33 (3H, t, J=7Hz), 1.71-1.85 (1lH, m),
2.00-2.17 (1H, m), 3.12-3.61 (8H, m), 4.30 (2H,
q, J=7Hz)
13c NMR (dg DMSO) &:
14.33, 26.64, 40.12, 49.32, 51.48, 55.41, 56.47,
70.35, 130.56
M.S. calculated mass for CgHigN2079Br = 246.0366
Observed mass = 246.0363
Calculated mass for CgHjgN2081Br = 248.0345
Observed mass = 248.0348
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0. 00 : le) was converted to the acid chloride hydrochlorid
treat wi th met hoxyl am ne hydrochl oride (0.54g, 0.0065 nol &
triet amne as in the nethod of Descrlg%lon 8 to give the th?? ?onpound

() exo-EthyI-1-azabicyc|o[2.2.1]hept-3-y|carngﬁlg ASéﬁEN
JEE

(D10) .40g, 40% as a low nelting sorli rerr]H N (CIKﬂ[er err]
1.18 ( m, 1.63 (1H, nm), 2.40-2.58 (2H, : 2. .98 (5H,
3.06 ( nM , gkampliesH24skend BSscription 11

rop-2-vavloxvcarboximidoyl chloride oxalate salts

(E24) and (E25)

P
NO = NO Z
i \\//"’ H\;\\“//
’ @ cl ) /j ¢l
. (cooH) , . (COOH) ,,
(E24) - (E25)

(+) exo- and endo-1-Azabicyclo(2.2.1]hept-3-yl-
N-prop-2-ynyloxycarboxamide (D25) (1.0g, 0.0051 mole)
i was treated with triphenylphosphine (1.35g, 0.0051
mole) and carbon tetrachloride (2.0ml) in acetonitrile
| as in the method of Example 5. This géve the imidoyl
chlorides which were separated by chromatography on
silica eluting with 0-5% methanol/chloroform. This
gave the exo compound as the less polar fraction
(0.108g, 10%) which was converted to the oxalate salt.
Crystallisation from ethanol/diethyl ether gave the -
title compound (E24) (0:12g} m.p. 103-105°C.

The more polar fraction gave the endo isomer (0.046g,
4%) which was converted to the oxalate salt.
Crystallisation from ethanol/diethyl -ether gave the ~
title compound (E25) (0.055g) m.p. 150-156°C.

—— B S — el M. mra - - bbb walass e

(E24) Oxalate salt

lg NMR (dg DMSO) §:
'1.71-1.86 (1H, m), 2.01-2.15 (1H, m), 3.09-3.61
(8H, m), 3.69-3.74 (1H, m), 4.90 (2H, s). '
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N-r (trimethylsilyl)nmethyllamne (D)

ISSHFET}{
| silane (325 3 0n1 AS BEEN |
A m xture of chloronethyltrinethylsi ( g, REPLACED

N- Benz
[err]

- 77 - B2729

13c NMR (dg DMsO) &:

26.68, 39.73, 47.09, 51.46, 54.80, 56.50, 62.40,
o 78.71, 79.12, 139.46
Analysis: CjgH;3N20Cl.C3H204 requires C: 47.61; H:
4.99; N: 9.25; found C: 47.63; H: 5.00; N: 9.05

1H NMR (dg DMSO) 6:
1.57-1.70 (1H, m), 1.95-2.04 (1H, m), 3.04-3.68
(8H, m), 3.68-3.72 (1H, m), 4.92. (2H, s).
13c NMR (dg DMSO) 6: :
22.22, 39.31, 45.80, 51.86, 52.76, 58.54, 62.45,
78.62, 79.20, 138.61. -
Analysis: CjgH;3N20Cl. c2H204 requires C: 47.61; H:
4.99; N: 9.25; found C: 47.26; H: 4.92; N: 8.95

' E25) Oxalate Salt

el
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¥65 nol e) and benzyl am ne (835g, 850m, 7.78 nDIe)'Wﬂsshg@ e o
120[ err (oil bath tenperature) for 2h. A mhlte solid beggn_a-maamh@g
after o 10 minutes and a viscous mxture eventual ly resulted.
reacti ongm xture was allowed to cool, then hasified with potassi

carbonat § sol ution and extracted twi ce w tHo%ther. The combined &xtfacts
were dri@d (Na2S( err]) and concentrated in vacuo to | eave a yellow oil]
whi ch wad purifiBXBmpleiiag || ati on. The excess benzyl amine was.renoved in

the firsg fractions (b.p. 47-62[err]C at 2mHg). The title conpound (DI)
was obt agned as a colourless oji | (380- - . : C 2
[err]H abic

- 34 -

2.10 (2 s), -met&mgnﬁﬁ,oggat'é ?sb]l gs:ggH m " Descri pt i on 12
' NOMe :
@)
. {COOH) 2
(E26)

A solution of (+) endo-l-azabicyclo[2.2.1]hept-3-yl
cyclopropyl ketone (D26) (0.13g, 1.6 mmole) in dry
methanol (7ml}, under nitrogen, was treated with
methoxylamine hydrochloride (0.13g, 3.2 mmole) then
refluxed for 41h. Additions of further methoxylamine
hydrochloride (0.39g, 9.6 mmole) and pyridine (0.186g,
4.8 mmole) were made during this period. The reaction
was concentrated in vacuo, treated with saturated
aqueous, potassium carbonate (10ml) then extracted with
chloroform (4 x 30ml). The combined organic extracts
were dried (NaySOz), concentrated in vacuo and the
residue chromatographed on silica eluting with 10%
methanol in chloroform to afford the oxime ether as a
clear qum (19mg, 25%). This was converted to the
oxalate salt which was recrystallised from
methanol/ether to give the title compound (E26) as a
white solid m.p. 124°C (decomp).
1y NMR (CDClj) (free base) §: -
0.58-0.75 (2H, m), 0.79-0.95 (2H, m), 1.19-1.32
(2H, m), 1.63-1.82 (2H, m), 2.41-2.50 (1H, m),
2.58-2.77 (4H, m), 2.95-3.15 (2H, m), 3.86 (3H,
s).
'M.S. Calculated mass for C;;HjgN2O = 194.1419
Observed mass = 194.1428
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_';N-(nethoxynethyl)-N- [ (trimethylsilyl) nmethyl ]-

s cooled to -5[err]C and treated dropw se over 20
| -N-[(trinethyl- silyl)nethyl]am ne (DI, 380g, 1.96 nole),
the tenperature between -5 and O[#r4C. After conpleti IlBg2%e
n, the mxture was treated with nethanol (230m ), saturated wth

um car h9feh®le 27 and 28

A

A stirred 37% aqueous formal dehyde sol ution (i

+) exo- and endo-3-0xo0-3-(l-azabicvclof2.2.11hept-3-
l)propionitrile-O-methyl oxime oxalate salts (E27) and

(E28)

NOMe
NOMe ‘
f N CQ) “K/ N
6y *
. (COOH)
¢ 2 . (COOH),
(E27) (E28)

A solution of (+) exo- and endo-3-oxo-3-(l-azabicyclo-
[2.2.1]hept-3-yl)propionitrile lithium salt (D27)
(1.5g, approximately 2.95 mmoles) in dry methanol
(15ml), under nitrogen, was cooled to 0°C then treated
with methoxylamine hydrochloride (0.49g, 5.9 mmole) and
acetic acid (0.18g, 0.295 mmole). The reaction was
allowed to warm to room temperature over 17h then
heated at reflux for 1h. The reaction mixture was

~ concentrated in vacuo, treated with saturated aqueocus

potassium carbonate (20ml) then extracted with
chloroform (20ml x 4). The combined organic extracts
were dried (NazSO4) then concentrated in vacuo and the
residue chromatographed on silica in a gradient of 0-5%
methanol in chloroform. This afforded the exo-oxime
(85mg, 15%) and endo-oxime (19mg, 3%) as gums.

The endo-isomer was converted to the oxalate salt and
recrystallised from methanol/ether to give the title
compound (E28) as a white solid m.p. 127°C (decomp).

The exo-isomer was converted to the oxalate salt and
recrystallised from acetone/ether to give the title
compound (E27) as a hygroscopic solid.

Thi
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& on.
13H,

'sUrredaIroomtemmrmureforZh The m ture was treated
(500m ) and the organic phase separated, dried- i
trated in vacuo to give a colourless oil (480g J*Mh?%ﬂj
conpound (D12). This material masaHsed in the
[err]H Nnv (CDCl[err]) [errT:

s),

0.10 (9H, s),
3. 82 (2H, s), 4.05 (2H, s), 7.25-7.40 (5H, m

{E28) Free base
1y NMR (CDCl3) 6:
1.26-1.38 (1H, m), 1.47-1.63 (1H, m), 2.55-2.70
(2H, m), 2.76-3.18.(6H, m), 3.35 (2H, ABq), 3.87
(3H, s).
M.S. Calculated mass for CjgH;sN30 = 193.1215
Observed mass = 193.1212

(E27) Oxalate salt

1y NMR (dgDMSO) 6:
1.58-1.76 (1H, m), 1.94-2.12 (1H, m), 2.87-3.42
(8H, m), 3.74 (2H, ABq), 3.87 (3H, s)

13c NMR (dg DMSO) &: :
17.65, 26.92, 38. ee 43.96, 51, 47 53.31, 55.88,
62.14, 110.62, 148.24

M.S. Calculated mass for CjgH15N30 = 192;1215

Observed mass = 193.1215 -
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Desc  on 13 a- Fornvl -y-but yrol act one sodi um salt (D13)

[err]3 A stirred suspension of sodium hydride (300g of TBB%HEHET HAS BEEN |
di sperj@on, 10 noles) in dry ether (81) under nitrogen was| trearedLsCEW y

wi th aiol ute ethanol (60n1 1.1 nole), followed i medi atel'y by a m xture

of ethy§ formate (808 m, 10 nol es) and lbutyrol actone (770 B27@%vl es)
over ut 1.25h. The rate of addition of

Examples 29 and 30

a- (Methoxvimino)-a-(l-azabicyclo[2.2.21oct-3-y1l)-
acetonitrile oxalate salt (E29) and (+) a-(methoxy-
imino)-a-(l-azabicyclof2.2.2]oct-3-yl)acetonitrile

oxalate salt (E30
“ NOMe

“ - 'NOMe

. l

- P

: L _ CN N oN
/
~~ - (COOH)
- (cooH), ) 2

(=) (E29) {+) (E30)

A solution of (%) a-(methoxyimino)-a-(l-azabicyclo-
[2.2.2]oct-3-yl)acetonitrile (E3) (0.3qg, 1;55 mmol) in
methanol (10ml) was treated with (S)-(+)-1,1'-
binaphthyl-2,2'-diyl. hydrogen. phosphate (0.38g, 1.09
mmol) and the resulting solution concentrated in vacuo
to leave a colourless oil. This material was dissolved
: in hot acetone (15ml), diluted with ether (Sml) and-

! left to stand at room temperature for 24h. The white
crystalline solid was filtered off (372mg) and
recrystallised a further three times from methanol/
acetone to give 260mg of white solid. This material
was treated with saturated .potassium_carbonate (S0ml)
and extracted with chloroform (3 x 50ml). The combined
extracts were dried (NajSO4) 'and concentrated in vacuo
to give a colourless oil (90mg), which was converted to
its oxalate salt and recrystallised from methanol/
acetone to give the title compound (E29) as a white
solid m.p. 151-153°C

Oxalate salt: [a]%o = -13.49 (C=0.932% in ethanol).
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t he?
hydr
stirr
et her
(1.32
a- Met

ents was regul ated to give a steady reflux and evol ution of

n (about 2201). After conpleting the addition, N
for a further 0.5h and the solid then filtered offﬂha§§EET$ﬁélﬁm
nd dried in vacuo to give the titgge conpound (D13)

, 97% . - 36 - Description 14
ene-y; BUtﬁungCto etl(le enantiomer was confirmed as >95% by

chiral HPLC [2 x (chiral - AGP, 100 x 4.0mm) coupled in

series to make a total column length of 200mm using
0.02M of phosphate (pH 7.0) as eluant].

The mother liquors from the above recrystallisations
were combined, concentrated in wvacuo and the residue
partitioned between saturated potassium carbonate
(50ml) and chloroform (3 x 50ml). The combined
extracts were dried. (Naj;S0O4) and concentrated in wvacuo -
to leave a colourless oil (188mg), which was dissolved
in methanol (10ml) and treated with (R) (- ) -1,1'-
binaphthyl-2,2'= diyl hydrogen phosphate (0.27g,”
0.78mmol). The resulting solution was concentrated in
vacuo to give a colourless oil which was taken-up in
hot acetone (lSml), treated with ether (Sml) and left
to stand at room temperature for 24h.  The white -
crystalline solid was filtered off. (416mg). and
recrystallised twice from methanol/acetone to give
297mg of a white solid. This material was treated with
saturated potassium ‘carbonate ~(50ml) and extracted with
chloroform (3 x.50ml).. The combined organic extracts
were dried (NazS04) and concentrated in vacuo to give a
! colourless oil (94mg), which was converted to the
oxalate salt and recrystallised from methanol/acetone
to give the. title compound (E30). as a white solid m.p.
154-156°C

Oxalate salt: [a]2Q = +14.49 (C =0.424% in ethanol)

e T T S } - T
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[err A stirred suspension of parafornal dehyde (2709,IQTBﬁﬁDLeZégﬁﬁﬁﬁiy_i
(3.5 at room tenperature in a 20L flask under nitrogen s i1 SEPLACEY

-y-butyrol - actone sodiumsalt (D13, 270g, 2.0 nole). The m xture

was tign imediately heated to reflux te rature for | h. Evol ?,27&% of a
smal | Quantity of gas was observed. The m™xture was cool ed to arourid 10C,
treatef] with saturated aqueous potassium carbonate sol ution (500m) and
ether ¥1.51), EXAMBL® 3k ganic | ayer separated, dried (Na2SQerr]) and
concengirated in vacuo to |eave a pale yellow oil. This material was
distil '

ed to g tv * lt- ezgﬁfé eclcoorg).ozu.rid o) I%l-45)— e?I.S-Iﬂmethox carboximidoyl

fluoride oxalate salt (E31) B

w L=
A

F  .{COOH)
MeON 2

N

| ' (E31)

Pyridine (3ml, 0.037 mole) was added to a solution of
() l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboxamide
(D8, 5.4g, 0.029 mole) in acetone (100ml). The
solution was then made just acidic by the addition of
hydrogen fluoride-pyridine (Aldrich) and evaporated in
vacuo. The resultant gum was co-evaporated with
toluene, dried under vacuum and then taken-up in
refluxing dry acetonitrile (300ml). _
Diethylaminosulphur trifluoride (DAST) (4.26ml, 0.032
mole) in acetonitrile (20ml) was added in a Single
portion and the reaction mixture was immediately cooled
and poured into saturated potassium carbonate (150ml).
The mixture was extracted with chloroform (3 x 200ml)
and the combined extracts were dried (Nazéd4) and
evaporated to an oil. Chromatography on silica using
4% methanol/chloroform as eluant afforded the imidoyl
fluoride as a yellow oil (1.62g, 31%). Addition of
oxalic acid and recrystallisation from methanol/acetone
gave the title compound (E31) as a white crystalline
solid m.p. 104-107°C. -
Oxalate salt: lH NMR (dg DMSO) &:

1.70-2.30 (6H, m), 3.10-3.55 (6H, m), 3.76 (3H,

s).
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il (1259, 64% b.p. 76-80[err]C at 8mHg. [err]H Nor 1
[err]: . 2.95-3.03 (2H, n), 4.40 (2H, t] THS/TSHBET BABSGEEN
J=3Hz), 6.25 (1H, t, J=3Hz) REPLACED
ription 15 ()-7-Benzyl - 7- azaB%-oxaspi r o[ 4, 4T nonan-B2 66 ( D15)

13¢c NMR (dg DMSO) &:
16.31, 29.78, 30.52, 43.82 (d, 2Jcp = 27Hz),
49.55, 51.33, 57.63, 62.50, 152.36 (d, lJcp =

333Hz).
Analysis CgHjgN20F.C3H204 requires C: 47.82; H: 6.2; N:
10.14; found C: 47.74; H: 6.15; N: 10.09

i
3
1
{
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[err " A stirred solution of N-benzyl-N(nmethoxynet YPﬂSN”EETHAS

[(tri yl silyl)nethyl]anm ne (D12, 160g of 75% purity, &ssuUnerfPLAtE qLEV
and [ - nmet hyl ene-y-butyrol actone (D14, 50g, . 0.51 nole) in

di chl ofnet hane (11) under nitrogen was.cggled to O[err]C and t Jreated
with a®@Msolution of trifluoroacetic acid in dichloromethane ( , 0.05

nol e), geeping the t rature pelow 5[err] C. The reaction m xture was
al | onedgt o war o re over 2h, then washed wth saturated
sodi um{@i car bonat e sol uti on. The aqueous wash was extracted with

di chl or nethanﬁaagg i@ a égﬁfhﬁiﬁ | uti ons then

Cerebral cortex from Hooded Lister rats (Olac, UK) is
homogenised in 2.5 vols ice-cold 50mM tris buffer

q pH 7.7 (at 25°C). After centrifugation at 25,000 x g
at 49C for 15 min the pellet 1s resuspended in 2.5 vols
buffer and the wash repeated 3 times more. The final
resuspension is in 2.5 volumes and the homogenates are
stored in 1ml aliquots at -20°C. "

Incubations (total volume 2ml) are prepared using the
above buffer with the addition of 2mM magnesium
chloride in the 3H-Oxotremorine-M (3H-OXO0-M)
experiments. For 3H-Quinuclidinyl Benzilate (3H-QNB),
1ml of stored membranes is diluted to 30ml and 0.1ml
mixed with test compound and 0.27nM (c. 25,000 cpm)
3H-QNB (Amersham International). For 3H-0OXO-M, 1ml of
membranes is diluted to 6ml and 0.1ml mixed with test

I ' compound and 2nM (c. 250,000 cpm) 3H-OXO-M (New England
; Nuclear).

Non-specific binding of 3H-QNB is defined using 1uM
Atropine sulphate (2uM Atropine) and of 3H-0OXO-M using
10uM Oxotremorine. Non-specific binding values
typically are 5% and 25% of total binding,
respectively. Incubations are carried out at 37°C for
30 min and the samples filtered using Whatman GF/B
filters. (In the 3H-OXO-M experiments the filters are
presoaked'for 30 min in 0.05% polyethylenimine in
water). Filters are washed with 3 x 4ml ice-cold
buffer. Radiocactivity is assessed using a Packard BPLD
scintillation counter, 3ml Pico-Fluor 30 (Paékard) as
scintillant.

This test provides an indication of the muscarinic

This Sheet Has Been Replaced

LU I

Il..‘II-lIlII.IIl-III;lI.J‘----.--lllIlllllI--l-



conb? ,

b s ¢ el Wi, ..

(D15) as a colourless oil (96g, 81% b.p. 160-170 err] ) .
Nnr (CDCl[err]) [err]: 1.77-1.92 (1H, m, 2. %5 gBH lﬁ,

(3H m, 2.85-2.98 (1M, 8§ - 3.55-3.70 (2H, n)sz7z
m, 7.15-7.35 (5H, m

Descﬁhwndimguactivity-of the test compound. The results are

obtained as ICgg values (i.e. the concentration which
inhibits binding of the ligand by 50%) for the
displacement of the muscarinic agonist 3H-OXO-M and the
muscarinic antagonist 3H-QNB. The ratio ICgqg(3H-QNB)/
IC50(3H-0OX0-M) gives an indication of the agonist
character of the compound. Agonists. typically exhibit
a large ratio; antagonists typically exhibit a ratio
near to unity. The results are shown in Table 1.

Table 1
[3H]-OXO-M | [3H]-QNB
Compound ICgp(nM) ICgp (nM)
E 1 93 ' 897
E 2 1000 8000
E 3 29 493 -
E 4 162 1458
E § 72 3816
E 6 11.4 251
E 7. 190 2850
E 8 64 3328
E 9 25 2100
E 10 34 2108
E 11 38 $000
This Sheet Has Been Rep
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washed with brine, dried (Na2SO4) and concentrated in-vacundteeE
| eavegl® pal e yellow oil. This was distilled in vacuo to g yﬁﬁﬁﬁ@%%A»<‘




T7- :'.“_ -7-aza- 2-oxaspiro[ 4. 4]-

ﬁénzyl -1 -azoni abi cycl o[ 2. 2. 1] hept-4-yl carboxy-

[err] A sti rr@ﬁlsk%gﬁ‘lqﬁxskﬂi‘%)\

nonan-| -one (D15, 964,

0.42-1mpl

et hanog® (150m ) was saturated with hydrogen brom de gas and then left to
sta_nd_ f@r 18h. The sol ution was concentra8ed-in vacuo and t he rpz;'mlgje

[3H]-0XO-M |[3H]-QNB
Compound ICs50(nM) ICgg (nM)

E 12 21 1995
E 13 170 10030
E 14 48 15504
E 15 386 22237
E 16 99 7000
E 17 16 3600
E 18 46 11000
E 19 127 3600
E 20 11 - 3000
E 21 570 15500
E 22 233 10000
E 24 112 2100
E 27 71 1100
E 28 750 16500

! E 29 180 1800
E 30 20 340
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| eave a pale bromn oil. This was treated with ethg

SO|Id mﬁth ether and dried
(D16) a L%@ﬂls g, 91%.  Descripti o™
1- azabr@gycl of 2. 2. xyl'at e hydrobrom de salt (D17)
-1 - B2729/C
Claims
1. A compound of formula (I) or a pharmaceutlcally
acceptable salt thereof:
31"‘421
R3
_ (1)
J wherein R; represents -
‘ -
R (CH,)
(CH,) - 2°x
| | ‘T R A
g ox (CHZ)S\N
2 (ca, Y, (CH,), .
(A) (B)

in which each of p and q independently represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

Ro is a group OR4, where Ry is Cy_g4 alkyl, Ca_y
alkenyl, C2-4 alkynyl, a group OCORs where Rg is
hydrogen or R4, or a group ﬁHRs or NR7Rg where Rg, Ry
and Rg are independently C;_, alkyl:; and

R3 is chloro, fluore, bromo, cyclopropyl, Cy-3 alkyl
substituted by one, two or three halogen atoms, or Rj
is a group (CHz)pRg9 where Rg is -CN, -OH, -OCHj, -SH,
~-SCH3, -C=CH or -CH=CHz and n is O or 1, with the
proviso that when n is O, Rg is not -OH or -SH.

2. A compound according to claim 1, in which p
represents 2 and g represents 2 or 3, or the

is Sheet Has Been Replaced
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-39 hpension'of"ethyl | - benzyl -1 -azoni abi cycl of 2. 2. THIS §

hept - ‘carboxylate bronmi de (D16, 130g, 0.38 nole) in et/hanol" ; p v
hydr o at ed OVF’ &mﬁmm’m’“ﬁtﬂkon charcoal catalyst (89) Ao |
t enper re and . The catal yst was renoved by filtering

t hroughgcelite, mas%iﬁg Sevérat tinmes with hot ethanol, ahddyefiltrate

whi t lid (80. 849 . H D : .3 (3H t,
J=I7H§),S 2 o-(z.qg“lgﬂftﬁf} .egéllz%'iﬁgkés%%&a%?[g%@ﬁ (o1 '(3.45

3.5-3(3,1,1), (2 Aio0mor 4 2A (@H q, J=7THz) Description 18
ycl o[ 2.2.1] hept-4-yl-N net hoxycarboxam de (D18)

3. A compound according to any preceding claim, in
which R; is methoxy, ethoxy, allyloxy, propargyloxy,
acetoxy or dimethylamino.

4. A compound according to any preceding claim, in
| which R3 is cyclopropyl, chlore, fluoroc, bromo, CN,
OCH3, -C=CH or -CHCN.

- it W .. ... .

5. () 1-Azabicyclo[2.2.2]oct-3-yl-N-methoxycarbox-
imidoyl chloride, ' S

(+) l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidic
acid methyl ester,

(%) a—(methoxyimino)—a-(l—azabicyclo[2.2.2]oct-
3-yl)acetonitrile,

(£) l-azabicyclo[3.2.1]oct-5-yl ethynyl ketone
O-methyloxime,

() l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
chloride,

() a-(methoxyimino)-a-(l-azabicyclo[3.2.1]oct-5-yl)
acetonitrile, : )

(+) l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
bromide, |

(£) g;g-l-azabicyclo{z.z.l]hept-3-y1;N;methoxycarbox-
imidoyl chloride, '

This Sheet Has Been Replaced
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salt (
hydr ochl
0.074 no
title co

[err] Et hyl 1-azabicycl o[ 2.2.1] hept-4-yl carboxyl ate hydrobron1de

16.85g, 0.067 nole) was converted to the acid c - .
EETHAS BEEN

i)de 3alt mﬂ£ mﬂ“lﬁ Ml“h met hoxyl ami ne hydr ochl gr
and tr

the method of Descri pt iten—8 REPLdiCED t he
ound (D18} a% a pale br own crystaihl Lne solid (4.68g729989 mp.

129-134[efr]C. [err]H Nmr (CDCl[err]) [err]: 1.48 (2H, m, 1.97 (2H

m, 2.66 {4H, ”)Ti%-%%g.a_(metg%§y1%§h0§;§9(£§§zaﬁlcyclo[2.2.1]hept-3-

yl)acetonitrile,

() l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidoyl
fluoride, '

1 1-azabicyclo[2.2.1]hept-4-yl-N-methoxyéarboximidoyl
1 chloride,

; u-(methoxyimino)-a-(l azabicyclo[2.2.1]hept-4-y1)
| acetonitrile,

l1-azabicyclo[2.2.1]hept-4-yl-N-methoxycarboximidoyl
bromide, o : SR

; l-azabicyclo[2.2. 1]hept—4-yl—N-methoxycarboximidoyl
fluoride,

() l-azabicyclo[2.2.2]oct- 3-yl cyclopropyl ketone
trans-O-methyloxime,

() endo-1- azabicyclo[z 2. l]hept- -yl-N-methoxycarbox—
imidoyl chloride, '

() endo-a-(methoxyimino)-a~(l-azabicyclo[2.2.1]hept-3-
yl)acetonitrile,

() exo-l-azabicycle[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide,

(%) endo-1-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide,

(+) exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl fluoride,

This Sheet Has Been Replaced
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- 40-
ket one

.;ri tion 19.. ([err]) l-Azabicyclo[Z.F.Z]fct-B-vl ’nﬂéo r opyl
9) err SHEET HAS BEE
A _ e |
L -4 = B2729/C

() exo-l-azabicyclé[z.z.1]hept—3-yl-N-ethoxycarbox-
imidoyl chloride,

(%) exo-a-(ethoxyimino)-a—(l azabicyclo[2.2. 1]lhept-3-
yl)acetonitrile,

(+) exo-1l-azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
imidoyl bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

B i o

(£) endo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

() exo-l-azabicyclo[2.2.1]hept-3-yl cyclopropyl ketone
O-methyloxime,

() exo-3-ox0-3- (1-azabicyclo[2 2. l]hept— -yl)propio-
nitrile-O-methyl oxime,

(+) endo-3-oxo-3-(l-azabicyclo[2.2.1]1hept-3-yl)propio-
nitrile-0O-methyl oxime.

(=) a-(methoxyimino)—a-(l azabicyclo[z 2.2]oct-3-yl)
acetonitrile, -

(+) a-(methoxyimino)-a-(1l~azabicyclo[2.2.2]oct-3-yl)
acetonitrile or

() l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
fluoride, or a pharmaceutically acceptable salt of any
of the foregoing compounds. .

This Sheet Has Been Replaced




: 0- | -azabi cycl o[ 2. 2. 2] octane (Dl1) (5g, 0.0368 nol Y“WQ§HEﬁﬁQ§%ﬁg%§§“
to th id chloride hydrochloride salt as in the nethod f__DesRERIRIGE®N

To a m3@ure of 0. 0048 nol e) and cycl opropyltrT=
nmet hyl si§ ane* (M“Ilﬁ""ﬁlﬂuummﬂl i n dichl oronet hane (100nm ) at room
t enper atyire was dddéd hl uhi i urh chI oride $1527g, 0.0095 nolB372% Qortions
with cooling. After stirring at roomtenperature for 16h the reaction

m xture jas pourzd i nt 0A5?£H&%§df6’9té‘f§é0§£@x§é’i§9:f@ﬁeof 7®"ddm &xéf act ed

with chlproform (3 x 75n acts were drie sSH4) and
evapor atbd to anSepiMuwhi cRE A SPRAFRAGEWEE t?%ﬁ?g%?lﬁs€ﬁkf Q%%

nmet hanolj chl or ofpt8hapretesst cb giggs;he ketone (D19) as a pale yell ow
oil (0.16g, 19% . [err|[H Nm ( [err]) [err]:
(a) reacting a compound of formula (II):

Ry (IT) -

-
P
N

with a compound of formula (III):

'Ry '-NHj ' o ~ (III)

wherein Rp' represents Ry or hydroxy, and R4”
represents R3 or a group convertible thereto,
converting Ry' to Ry when hydroxy, converting R3° when
\ other than R3 to R3, wherein R;, Ry and R3 are as
defined in claim 1, and thereafter optiocnally forming a
pharmaceutically acceptable salt;

S

(b) reacting a compound of formula (IV):

R
N~ 2

/\Cl or Br (IV)

with a compound of formula (V):
"M - Ry’ T (V)

capable of generating an R3‘ nucleophile wherein R3”
represents Rq or a group convertible thereto,
converting R3° when other than R3 to R3, wherein R;, Ry
and R3 are as defined in claim 1, and thereafter

" This Sheet Has Been Repl
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,_m) 1.62 (2H, m, ,

9 m. [err]C Nnv { CR{ELEREE
” 17 27 12, 46. 93,

b0|s : Dugogues and R

-0 = .41 -

optionally forming a pharmaceutically acceptable salt;

or
1 (c) reacting a compound of formula (IVa)
{ 0
1 P
i R;  NHR, - (Iva)
i _ '

wherein R and Ry are as defined in claim 1, with a

1 chlorinating, brominating or fluorihéting agent,

‘ optionally converting R3 when chloro or bromo to other
R3, and thereafter optionally forming a
pharmaceutically acceptable salt.

7. A compound of formula (IIB)i

)'\ | (1B

wherein R; and R3 are as defined in claim 1, and R3 is
other than chloro or bromomethyl, or a salt thereof.

8. A compound of formula (IVa):

(IVa)

This Sheet Has Been Replaced

[T

—-‘———-—v‘ RS e T




: . T -
tion 20 ([err]) cis-2-Benzyl - hexahydropyrano[ 3,4 cfg§ 'S
To

[err] :
n of 5, 6- MHQ" 2-one* (136g, 1.39 nole) in
onet hane ( was added
N-benzyl - N- ( net hoxynet hyl ) - hﬁtrlnethylsrlylnethyl am ne (§@W?§dﬁe) (D12,
.5 nmole). To this solution was added trifluoroacetic acid in

wherein R; and Ry are as defined in claim 1.

9. A compound of formula (IIa):

'
N/RZ

h

W v .. e oAl s a5, ciuslfie S

(IIa)

wherein Ry° represents Ry or hydroxy and R3° represents
R3 or a group convertible thereto, and R;, Ry and R3.
are as defined in claim 1, provided that Ry”° is not Ry
when R3” is R3.

T — ) .

10. () 1-Azabicyclo[2.2.2]oct-3-yl cyclopropyl
ketone,

{t£) endo~l-azabicycleo[2.2.1])hept-3-yl cyclopropyl

ketone,

(+) exo- and endo-3-oxo-3-(l-azabicyclo[2.2.1]
hept-3-yl)propionitrile lithium salt,

() l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboxamide,
() l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboxamide,

() exo-l-azabicyclo{2.2.1]hept-3-yl-N-methoxycarbox-
amide, '

l-azabicyclof{2.2.1]hept-4-yl-N-methoxycarboxamide,

This Sheet Has Been Replaced
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di chl of@net hane (140m, .1 nolar solution) at -20[err]C. The réggﬁﬂaﬁﬂgﬁafBbEN
then trfinsferred at -20[err] C.under a small positive pressurd ‘
via a dbuble endﬁmnﬁmvnlmhueﬂ mcond flask on-a water bath at 30[err] C. As
the coll m xture

therm c reaction occurred g@? p&arate of
addi ti oh was conttolled to maintain gent| & Peflux. When add éa

conpletg and the reaction had subsided the solution was allowed to stand at
room t eprper at ur e (for Edo-Thazakdcicio[2al .llbeptashyd -W-methakycarbdx-.
aqueousﬂgota35|uqhggkponate solution, dried (Na2SO4) and concentrated in
vacuo tb a gum vacuum distillation afforded the title conpound as a single
mai n frhctlon b.p. 180-190[err]C[err].5mHg (D20, 180.9g, 0.73 nole, 56%.

*Org. S&n., Vol . (39, d¥f-1-azabicyclo[2. 2 1jhept-3-yl-N-ethoxycarbox-
amide,

(x) exo and endo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-

i
!
{
: ynyloxycarboxamide or

i

‘,
1

() l-azabicyclo[3.2.1]oct-5-yl trimethylsilylethynyl-
ketone-0O-methyloxime.

11. A pharmaceutical composition which comprises a
compound according to claim 1 and a pharmaceutically
acceptable carrier.

. 12. A compound according to claim 1 for use as an
active therapeutic substance.
13. A compound according to claim 1 for use in the
treatment and/or prophylaxis of dementia.
14. ‘Use of a. compound according to claim 1 for the
preparation of a medicament for the treatment and/or
prophylaxis of dementia.
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F [err]H NMR (CDCl[err]) [err]: 1.55-1.72 (1H, 95-2.10
, 2.23-2.34 2.63-3.0 (4H, m, 3.05-3. ISHSHADT, 4 HAS Bron ]
.55 ¥nd 3. 65 each Mllm ﬂﬁﬁﬂ 4. 22 (1H t, J=12d AEB@;C%U‘@
(1H, , 7.30 (5H, 1lerr] [err]: 28.4, 35. T4 j
57.5, 159.6, 60.2, 67.2, $28. 4, 128.7, 138.B27294B3

Description 21 () endo Ethyl-l-azablcyclo[z 2. I]hept-3-y|carboxy|ate
Claims ‘F‘ € pons

1. A process for preparing a compound of formula
(I) or a pharmaceutically acceptable salt thereof:

N—R

; 2
i Rl—_/< -
i .
S . ®3
(1)
§ wherein 31 represents ﬂ _
’ (cH,) (cnz)r}
i ' - -0 v\ (CH
, or Z)éNN
I (ch, a {cH L |
(A) ) ~ (B)

in which each of p and q independently represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

Rz is a group ORyg, where Ry is Cj_4 alkyl, Co_g4
alkenyl, Cz.4 alkynyl, a group OCORs where Rg is
hydrogen or R4, or a group NHRg or NR7Rg where Rg, R7
and Rg are independently C;_; alkyl; and

R3 is chloro, fluoro, bromo, cyclopropyl, Cj-3 alkyl
subStituted_by one, two or three halogen atoms, or Rj
is a group (CHz)pR9 where Rg is -CN, -OH, -OCH3, -SH,
~SCH3, -C=CH or -CH=CH; and n is O or 1, with the
:Lptpviso that when n is O, Rg is not -OH or -SH,
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[err] ([err])

no[ 3, 4-c] pyrrol e-4(1 H - one (D20) 1Bﬁ§SH@EV&As'“l\
@ﬁ@ﬂw’%ﬁ irred and cooled to O[err] C and_hydREREAGED
brom dg gas intrQ aratethm the tenperature did not rise *
above 20[err]C until the solution was sat @& ated. The reacBEME al | oned
to stand at roomtenperature for 6h. The reaction was then poured into a
wel | sﬂlrred|ﬂwmimhepﬁo&é&gﬂ¢&mpﬁmié§) and saturated aqueous potassium
carbonqte solution (1.SL) which was cool ed by the addltlon of solid carbon
di oxi de. The organic

; (a) reacting a compound of fbrmula (II):

!

i R3 (II)
with a compound of formula (III):

Ry '-NHj (III)

- . .

wherein Rz"reprééeﬁﬁstnz or hydroxy, and Rj3”
represents R3 or a group convertible thereto,
converting Ry' to Rz when hydroxy, converting R3” when
other than R3 to R3, wherein R}, Ry and R3 are as
defined in formula (I), and thereafter optionally
forming a pharmaceutically acceptable salt;

(b) reacting a compound of formula (IV):

N R2

!

o m /\

1 Cl or Br {(IV)
with a compound of formula (V):
M - R3° ' (V)

capable of generating an R3° nucleophile wherein R3”
represents R3 or a group convertible-ﬁhereto,
converting R3” when other than R3 to R3, wherein R;, R
and R3 are as defined in formula (I), and thereafter
optionally forming a pharmaceutically acceptable salt;
or

This Sheet Has Been Replaced

AR

-lllhlllllllllllllIlIlllIlllllllllllllllIlllll-IIIl----------i-




| aye 's separated and the aqueous |ayer extracted with cit@ﬂ&ﬁUEﬁTﬁAS$Eé§7-
conbi ned organic extracts were dried (Na2SO4) congent r atEHACRD

vacuo a gum stirred with ether (3 x 750m ) to renove
any unrfacted st !ﬂﬁmu EIiHnd t he et her _
- 43 - !insol ubl e% i »I'n ethanel3 (4L). Pal | adiB2T28vR har coal

10% (20g) was then added and the m xture stirred under an at nosphere of

hydr ogein at 50[@& 1C fpga g@jfl\f‘ﬁ g‘ft’fgﬁée{@e?%ofo ey PS conpl ete. The

reactlan was then flltered concentrated

a A

Ry NHR, (IVa)

‘ wherein R; and Ry are as defined in formula (I), with a
chlorinating, brominating or fluorinating agent,
optionally converting R3 when chloro or bromo to other
R3,. and thereafter optionally forming a

‘ ' pharmaceutically acceptable salt.

2. A process according to claim 1, in which p
represents 2 and g represents 2 or 3, or the
combination (r,s,t) takes the value (2,2,0), (2.,1,1),
(3,1,1), (2,1,0) or (3,1,0).

3. A process according to any preceding claim, in
which Ry is methoxy, ethoxy, allyloxy, propargyloxy,
acetoxy or dimethylamino. .
4. A process according to any preceding claim, in
which R3 1is cyclopropyl, chloro, fluoro, bromo, CN,
OCH3, -C=CH or -CH,CN.

5. A process according to claim 1 for
preparing (+) l-azabicyclo{2.2.2]oct-3-yl-N-methoxy-
carboximidoyl chloride,

() l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidic
acid methyl ester,

(£) a-(methoxyimino)-a-(l-azabicyclof{2.2.2]oct-
3-yl)acetonitrile,

et Has Been Replaced
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uo to a gum . This was partitioned between chl or of or m and! i §HGERHed BEEN
S potaSS|un1carbonate sol ution. The organi c phase was separRBHPAACED

dri ed§over sodi u m,HIm 'm centrated in vacuo to a gum Distillation
i n vaduo afforded nd (DQl 759, 0.44 nole_ 56%,  as an oi
b.p. 90-95[err]err]S 5rmHd [érr H NVR ¢CBCI[err]) [err]: B27297B 1 28 (3H,

t, J=8Hz), 1.3-1.45 (1H, m, 1.5-1.65 (1H m, 2.5-2.7 (3H, m,
2.85-3.05 (5H, 09) 1- azabic&dMé QZEulqoc&-SHyl ethyhGlNKBt6REL[ err][err]:
14.2(1CH[err]) télv( xam 40.'9 and 46.3 (C-3 and C-4), 53.2, 55.7,
60.5, '61.2 (C-2 e CH err]20), 173.2 (C=0  Description 22

([err]) exo- and endo-| - Azabi cycl o[ 2. 2. 1] hept - 3-yl carbonyl chl ori de
hydro@hlor'de'%Qf‘ﬁngQbicyclo[a.2.1]oct-5-yl—N—methox&@&ELoximidoyl
! chloride,

(£) a-(methoxyimino)-a-(l-azabicyclo[3.2.1]Joct-5-yl)
acetonitrile,

() l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
‘ bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl chloride,

: e ggg—a-(methoxyimino)—a-(l-azabicyclo[;.z.l]hept-3-
N yl)acetonitrile,

() l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidoyl
fluoride,

1l- azabicyclo[z 2.1lhept-4 -yl-N—methoxycarboximidoyl
chloride,

a-(methoxyimino)~a-(1l-azabicyclo(2.2.1]hept-4-yl)
acetonitrile,

l-azabicyclo{2.2.1]hept-4-yl-N-methoxycarboximidoyl
bromide,

l-azabicyclo[2.2.1]hept-4-yl-N-methoxycarboximidoyl
fluoride, )

() l-azabicyclo{2.2.2]oct-3-yl cyclopropyl ketone
trans-O-methyloxime,

This Sheet Has Been Repl
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-44- endo- Et hyl - 1- azabi cycl o[ 2. 2.1 ) hept-3-yl carboxylate (D21)

. 0g, .02 mole) in ethanol (20nm)-was added to a refluximgssa:EEF AR gen
sodi um €t hoxi de pr S

(4. 0g, . . .
oot Ve o E MR A< 0% o oo Bt et

to dryness to give a ni xt'ur & of t exo arnds endo esters (DBR72sdB(D21) 'in

the ratip of 7:2.
then thionyl chi

|

!
i
:

N e .

This was treated with hydrochloric acid (5N, 100m ) and
(%5'%idgéqqgéa%ic&glﬁ?ﬁ.5?&HﬁgpetBE?igﬁLﬂéiﬂgxycarbox-
;midoyl chloride,

(£) endo-a-(methoxyiminq)-a-(l-azabicyclo[2.2.1]hept-3-
yl)acetonitrile,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide,

() endo~l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide,

(+) exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl fluoride,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
imidoyl chloride,

() exo-a-(ethoxyimino)-a-(l-azabicyclo{2.2.1]hept-3-
yl)acetonitrile,

(+) exo-l-azabicyclo[2.2.1]}hept-3-yl-N-ethoxycarbox-
imidoyl bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride, '

(+) endo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

(£) exo-l-azabicyglo[z.z.1]hept-3-yl cyclopropyl ketone
O-methyloxime,

(+) exo-3-oxo-3-(l-azabicyclo[2.2.1]hept-3-yl)propio-
nitrile-O-methyl oxime,

This Sheet Has Been Replaced
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8to eld a m xture of -‘the title compounds (D22) as a el
y mp (D22) Vel s e s S

1009 . Descrit
endo- | -{Azabi cycl Hmmzmm QHH - N- net hoxvcar box- am de (‘B23 REPLACED
[err] () *endo-LtEt s| -"azabi cycl o[ 2 2. 1] hept - 3-yl gghggv¥hate (D2
(3.0g, 0.018 nole) was converted to the acid chloride hydr [“ori"de salt
and treated with nmethoxyl am ne hydrochloride (1.42g, 0.017 nole) and"

() endo-3-oxo-3-(l-azabicyclo([2.2.1]hept-3-yl)propio-

nitrile-O-methyl oxime,

! (-) a-(methoxyimino)-a-(l-azabicyclo[2.2.2]oct-3-yl) -
‘ acetonitrile,

(+) a-(methoxyimino)-a-(l-azabicyclo{2.2.2]oct-3-yl)
acetonitrile or

(%) l-azabicyclo[3.2.1]oct-5-yl-N-methoxycarboximidoyl
{ fluoride, or a pharmaceutically acceptable salt of any
of the foregoing compounds.

6. A pharmaceutical composition which comprises a
compound as defined in claim 1 and a pharmaceutically
acceptable carrier.

7. Use of a compound as defined in claim 1 for the
preparation of a medicament for the treatment and/or
prophylaxis of dementia.

is Sheet Has Been Replaced
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Pyridijne as in the nethod of Description 8 to give the title conpound (D23)

(2.00d, 669 as a low nmelting solid. -1 B2727/Ab.

-45- [err]H NWR (CDCl[err]) [err]: 1. 40 1.65 (2H, m, 2.49-3.05

(9H, m), 3.77 (3H, when a mixture of () exo and endo- 1- azﬁq BYsHEET A, &?Ej
' ' REPLACED _

Abstract
NOVEL COMPOUNDS

A compound of formula (I) or a pharmaceutically
acceptable salt thereof:

N—
2
, N /<
R3
(L)
wherein R; represents
(CH,) (cH,)
or (cnz)é\
-,
(A) _ (B)

in which each of p and q independently represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

Ry is a group ORy4, where Rgq is Cj_4 alkyl, Ca-g
alkenyl, Cz-4 alkynyl, a group OCORs where Rg is
hydrogen or R4, or a group NHRg or NR7Rg where Rg, Ry
and Rg are independently Cj_; alkyl; and

Rj3 is_chloro, fluoro, bromo, cyclopropyl, C;-3 alkyl
'“subétitutgd.by one, two or three halogen atoms, or R3
' 'iS a group (CHy)pRg where Rg is -CN, -OH, -OCH3, -SH,
: - -SCH3, ~-C=CH or -CH=CHy and n is O or 1, with the
prbviso that when n is O, Rg is not -OH or -SH.

i



enpl oyed in the above reaction the pr
of the exo and endo N- et hoxycar boxam

hept - 3-yl carbonyl chloride hydrochlorz% ; DQZ 4 76g, 0.02 nole) v
( (
() exo-1-Azabicyclo[2 .2.1]hept-3-vl- N—ethe%&ﬁgrbox- a

[err]

D10) and (EQ )RE

-1 -

NOVEL_ COMPOUNDS

This invention relates to compounds having
pharmaceutical activity, to a process for their
preparation and their use as pharmaceuticals.

EP-A-0257741 and EP-A 0338723 (Beecham Group p.l.c.)
disclose certain azabicyclic compounds which.enhance
acetylcholine function via an action at muscarinic
receptors within the central nervous system. EP-A-
0316718 (Ferrosan) discloses certain azabicyclic-
muscarinic cholinergic compounds.

A novel group of compounds has now been discovered
which also enhance acetylcholine function via an action
at muscarinic receptors within the central nervous
system and are therefore of potential use in the
treatment and/or prophylaxis of dementia in mammals.

According to the present invention, there is provided a
compound of formula (I) or a pharmaceutically

acceptable salt thereof:

N—R,
R3
(L)
wherein Rj represents
(ct,) (CHZ)r
: \i - (B)
(A) ) or (CH2)§\N

(Cﬂzfl (cnz)t /




() exo and endo-| - Azabi cycl o[ 2. 2. 1] hept - 3-yl car bonyl chl oride hydrochl ori de
salt (D22) (4.66g, 0.024 nole) was treated with ethoxylam ne hydrochl ori de

(2.49, 0.024 nole) and pyridine as in the nethod of Desri '
the title conmpound (D24) (2.0g, 46% as an oil. The en RiEg @%}é‘i%ﬁgﬁ

isolated. [err]H NVR (CDCl[err]) [err]: _ . 1.05-1. 2 H m, 1.28 |(3H
t, J=THz), 1.55-1.71 (1H m, 2583 12 (9H, m,}3}92 § HEB 1897 1,
J=7THz - 46- _

) in which each of p and g independently repres

f 2 to 4, s

integer of 2 to 4, r represents an integer
represents 1 or 2 and t represents 0 or 1;

Ry is a group ORy, where R4 is Cj_4 alkyl, Ca_4
alkenyl, Cp.4 alkynyl, a group OCORg where Rg is _
hydrogen or R4, or a group NHRg or NR7Rg where Rg, Ry
and Rg are independently Cj;_o alkyl; and

R3 is chloro, fluoro, bromo, cyclopropyl, Ci-3 alkyl
substituted by one, two or three halogen atoms, or Rj3
is a group (CHz)pRg where Rg is -CN, -OH, -OCH3, -SH,
-SCH3, -C=CH or -CH=CH7 and n is O or 1, with the
proviso that when n is O, Rg is not -OH or -SH.

The term halogen includes bromine, chlorine, fluorine
and iodine, preferably fluorine.

Compounds of formula (I) are capable of existing in a
number of stereoisomeric forms including géometric
isomers such as syn and anti and, for certain
compounds, enantiomers. The invention extends to each
of_these stereoisomeric forms, and to mixtures thereof
(including racemates). The different stereoisomeric
forms may be separated one from the other by the usual
methods, or any given isomer may be obtained by
stereospecific or asymmetric synthesis.

Compounds of formula (I) having two assymetric centres
which have the stereochemical configuration in which
the group ~-C(R3)=NRy and the (CHj)g bridge-are on the
same side of the plane of the molecule which contains

" poth bridgehead atoms and the ring carbon atom bonded
to the aféresaid group will hereinafter be referred to
as having the exo configuration.

The compounds of formula (I) can form acid addition



Description 25 ([err]) exo and

endo- | - Azabi cycl o[ 2. 2. | [ hept - 3-yl - N- prop- 2- ynyl oxycar boxam de (D25)

[err] ([err]) exo and endo-l-AzabicycIo[2.2.1]TEE =3- b

chl oride hydrochloride salt (D22) (11.8g, 0.06 nole) wa é&@é&ﬁﬂﬁ %ﬁ%ﬁT

propar gyl oxyl am ne* hydrochloride (6.5g, 0.06 nole) andjpyrtdine as in thdg

nmet hod of 9% FEB 19¥7
- 3 -

salts with acids, such as the conventional
pharmaceutically acgeptable acids, for example

- hydrochloric, hydrobromic, phosphoric, acetic, fumaric,
salicylic, citric, lactic, mandelic, tartaric, oxalic
and methanesulphonic.

The term pharmaceutically acceptable salt encompasses
solvates and hydrates. Thus where compounds of formula
(I) or pharmaceutically acceptable salts thereof form
solvates or hydrates, these also form an aspect of the
invention.

Preferably, p and q each independently represents 2 or
3. Most preferably p represents 2 and g represents 2
or 3.

Preferred combinations of (r,s,t) include (2,2,0),
(2,1,1), (¢3,.,1), (2,1,0) and (3,1,0), most preferably
(2,2,0). :

The groups Ry and Rg in Ry are preferably selected from
methyl, ethyl, allyl and propargyl. Rg, R7 and Rg are
preferably methyl. Suitable values for Rz include

. methoxy, ethoxy, allyloxy, propargyloxy, acetoxy and
dimethylamino, preferably methoxy.

Suitable examples for R3 include cyclopropyl, chloro,
fluoro and bromo and when R3 is a group (CHz)pRg and n
is 0, suitable examples of Rg include -CN , -OCH3 or
-C=CH, preferably CN. When n 1s 1, an example of Rg is
CN.

The invention also provides a process for the
preparation of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, which process
comprises:



Description 8 to give the title conpounds (D25) as a 7:2 m xture of exo and
endo isoners (2.02g, 16%. *(US patent 3,398,180; CA:57:728866)
Description 26 ([err]) endo-I-Azabicyclo[2 .2.1]hept-3-ylcycl opropyl

ket one (D26) THIS SHEETLI®AS BEEN |1 EET
REPLACED REPLACEMENT 5___
"4 | \ZBFEB\SWJ
(a) reacting a compound of formula (II):|{
o)
"
/
Ry (II)

with a compound of formula (III):
Ra'-NHy (III)

wherein Ry' represents R, or hydroxy, and Rj3°
represents R3 or a group convertible thereto,
converting Ry' to Ry when hydroxy, converting R3” when
other than R3 to Rj, wherein R;, Ry and Rj are as
defined in formula (I), and thereafter optionally
forming a pharmaceutically acceptable salt;

(b) reacting a compound of formula (IV):
R
N~ 2
R, “Nel or Br (IV)

Qith a compound of formula (V):
M - R3‘ (V)

capable of generating an R3° nucleophile wherein Rj3°
represents R3 or a group convertible thereto,
converting R3° when other than R3 to R3, wherein Ry, Ry
and R3 are as defined in formula (I), and thereafter
optionally forminé a pharmaceutically acceptable salt;
or

This Sheet Has Been
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([err]) endo-Ethyl-I-azabicyclo[2.2.1] hept-3-yl carboxyl ate (D21, 4g, 23.7
nmol e) was converted to the acid - 47 -
chl oride hydrochloride salt as in the nethod of Description 2. To a m xture
of this material (4.6g, 23.7 mmole) and gyelaprop ItrlnethyIS|Iane (1.92g,
35 nmol e) in dry dichloronethane (250m )| THFdswER FOgem—cool ed in ice,
was added al um nium chloride (7.89g, 59 nn-IeREPEhdgy' After refluxin

for 17h, the reaction m xture was cooled _on ice, "h%PLACEMENT SHEET

(c) reacting a compound of formula (IVa) 26 FER 1897 -
0
R, NHR, (Iva)

wherein Ry and Ry are as defined in formula (I), with
a chlorinating, brominating or fluorinating agent,
optionally converting R3 when chloro or bromo to other
R3, and thereafter optionally forming a
pharmaceutically acceptable salt.

It will be appreciated that compounds of formula (IV)
are identical to compounds of formula (I) in which Rj
is chloro or bromo, and as such are themselves part of
the invention. '

The reaction between the compounds of férmulaé (IT) and
(III) is preferably carried out in a hydroxylic solvent
such as methanol or ethandl, at ambient temperature, or
where appropriate, at elevated temperature. |

Where Ry in compounds of formula (I) is a group ORg,
NHRg or NR7Rg, a compound of formula (II) is
conveniently reacted with a compound of formula (III)
in which Ry' is Rj.

Where Ry in cdmpouhds of formula (I) is a group OCORg,
a compound of formula (II) may be reacted with the
compound of formula (III) in which Ry' is hydroxy, with
subsequent acylation of the resulting oxime by
treatment with a suitable acylating agent such as an
acyl halide, for example acetyl chloride.

The reaction between compounds of formulae (IV) and (V)
may be carried out under standard conditions for the

This Sheet Has Been Replaced




sat urat ed agueous potassi um carbonate (50m ) and water (50m ). The aqueous
and organi ¢ phases were separated, and the aqueous phase extracted with
chl oroform (3 x 200m ). The conbi ned organic extracts were dried (Na2SOQ4)
and evaporated to an oil which was chronmatographed on silica gel in a
gradi ent of 0-20% nmethanol in chloroformto afford the
as an oil (0.13g, 3%. Description 27 ([err]) exo-
endo- 3- Oxo- 3- (| -azabi cycl o[ 2. 2. | ] hept --3-6 4 ) propi oni tri
(D27) [err]

displacement of halogen by a nucleophile.

Where R3 in compounds of formula (I) is fluC¥o, the
residue M is suitably caesium, the caesium fluoride
reagent being supported on calcium fluoride in
dimethylformamide at elevated temperature for a
prolonged period. This route for introduction of R3
fluoro is preferred where R; represents group (B).

Where R4 in compounds of formula (I) is a group
(CH2)nRg and n is O, the residue M is suitably an
alkali metal such as sodium or lithium. Where, for
example, Rg is -CN or -OCHj3, the reaction is
conveniently carried out at elevated temperature in an
inert solvent such as dimethylsulphoxide or methanol.

Where R3 in compounds of formula (I) is a group
(CH2)nRg and n is 1, the compound of formula-(V) is
suitably an organolithium or Grignard reagent. The
reaction may be carried out using conditions generally
used for reactions with Grignard reagents, for example
using anhydrous reagents under an inert atmosphere and
at reduced temperature.

The product of the reaction of compounds of formulae

(IT) and (III) and formulae (IV) and (V) is a compound
of formula (IIa): '

(IIa)

. wherein Ry~ represents Ry or hydroxy and R3” represents
R3 or a group convertible thereto, and R;, Ry and Ry



A sol ution of diisopropylamne (0.35g, 5.92 mmvle) in tetrahydrofuran
(20m ), under nitrogen, was cooled to -78[err]C then treated w th n-butyl
lithium (3.7m of a 1.6Msolution in HexgR&yrar , '
N, N, N, N -tetranmethyl ethyl enedi am ne (0. 690grp.
allowed to warmup to -20[err] C over abouU
down to -78[err]C

26 FEB 1997

are as defined in formula (I).

»

Intermediates of formula (IXa) wherein Rj

is not Rj
when R3° is R3, also form part of the invention.

It will be appreciated that the reaction of compounds
of formula (IVa) with a chlorinating, brominating or
fluorinating agent will yield compounds of formula (I)
wherein R3 is chloro, bromo or fluoro. Suitable
chlorinating agents include phosphorus pentachloride
which undergoes reaction in nitromethane at reduced
temperature, for example 0°C, and dichlorotriphenyl-
phosphine (carbon tetrachloride/triphenyl phosphine)
which undergoes reaction in acetonitrile at elevated
temperature, for example at the boiling point of the

- solvent. Suitable brominating agents include
dibromotriphenylphosphine (carbon tetrabromide/

~triphenylphosphine) which undergoes reaction in
acetonitrile at elevated temperature, for example at
the boiling point of the solvent. Suitable
fluorinating agents include diethylaminosulphur
trifluoride (DAST) which also undergoes reaction in
acetonitrile at elevated temperature.

Conversion of the resulting R3 halogen group when
chloro or bromo to other R3 groups may be effected by
reaction variant (b) above.

Compounds of formula (II) and compounds of formulae
(IV) and (IVa) may be prepared from an intermediate
compound of formula (VI):

/“\ (VI)

R, L

in which L is a leaving group such as chloro, bromo or

This Sheet Has Been Replaced -




48 -

The solution was treated with acetonitrile (0. 24qg,
then after fifteen mnutes treated with ()

5.92 nmmol e),

endo- et hyl - - azabi cycl o[ 2. 2. 1] hept - 3-yl car boxyl ate (D21, 0.5f,an

in tetrahydrofuran (2m ). After 0.5h the solution was conce1tPPE§’tL§§E}pa1 tg%}bEET
to afford the title conpound (D27) as a beige solid (1.5q) Nhicq_gas used

w t hout further purification. 8 7 v FEBJSY7

Ci-4 alkoxy and R; is as defined in formula (I)L A

compound of formula (VI) in which L is preferably
chloro or bromo may be reacted with
N,0-dimethylhydroxylamine and the resulting
N-methoxy-N-methylcarboxamide derivative reacted with a
compound of formula (V), suitably an organolithium or
Grignard reagent, to provide a compound of formula
(II). Where R3 is ethnyl, it is preferably protected in
the compound of formula (V) which is suitably lithium
(trimethylsilyl) acetylene. The trimethylsilyl
protecting group is preferably removed after reaction
of the compounds of formulae (II) and (III) by
treatment with aqueous sodium hydroxide.

Where Rj ié cyclopropyl, a compound of formula (VI) in
which L is preferably chloro or bromoc may be treated
with cyclopropyltrimethylsilane in the presence of
aluminium trichloride in dichloromethane.

Where R3 is CH2CN, a compound of formula (VI) in which
L is preferably C;_-4 alkoxy may be treated with a
suitable organolithium or Grignard reagent, for example
the reaction product of acetonitrile and lithium
diisopropylamide. It will be appreciated that the
resulting compound of formula (II) will be in the form
of the lithium enolate salt.

A compound of formula (VI) may alternatively be reacﬁed
with a compound of formula (III) wherein R3° is ORy4, in
acetonitrile as solvent, in the presence of a base such
as pyridine or triethylamine, and the resulting
derivative of formula (IVa) treated with a chlorinating
or brominating agent to provide a compound of formula
(IV) in which Ry is OR4.




Example 1 ([err]) 1-Azabicyclo[2.2.2]oct-3-ul- N—nethoxycarbOX|n1doyI
chloride oxal ate salt (El) [err]
1- Azabi cycl o] 2. 2. 2] oct - 3-y| - N- net hoxycar boxani de (D2, 3H?T$CEMENiéﬁﬁﬁﬁe

nitromet hane (50mM ) was treated w th phosphorous pent fchle

-10[err] C. After 0.25h the reaction m xture was poure |rnf@sFEEPﬁ§kd

aqueous potassi um carbonate solution (30m) and

Novel compounds of formulae (II) and (IVa
part of the invention.

Compounds of formula (VI) where R} represents group (A)
may conveniently be prepared by cyclising a compound of
formula (VII):

(CHZ)k
A ) |
(Cﬂz)1

(VII)

in which (i) A represents a group convertible to COCl
and B represents -(CHz)4L1 where L3 is a leaving group
or A and L together represent -COO-; one of j, k and 1
is 1 and the other two independently represent an
integer of 2 to 4, and Rjg represents hydrogen or an
N-protecting group; to give a compound of formula

. (VIIa): '

(VIIa)
in which X represents a group convertible to COCl or
COBr, Z~ is an anion and the remaining variables are

as previously defined;

or (ii) A represents an electron withdrawing group, B



extracted with chloroform (4 x 50m ). The conbi ned extracts were dried

(Na2S( err]) and evaporated to give an oil which was chro r 0
NEARENENT b e

neutral al umi na using 1% net hanol /chl orof orm as el uant to!

chloride as a nobile oil (0.853g, 28%. [err]H Nm (CDC1| 1) gerr]:
1.42 (IH, m, 1.68 (3H, n), 2.23 (1H, m, 2.63-2.96 (512 snfER3IANYD
(I'H, dt, J=I0Hz, |Hz), 3.35 (1H,dd, J=IOHz, 5Hz), 3198 (3H s).
[err]C Nmr (CDCl[err]) [err]: 21.°62, 25.03, 27.33,144.69, 47.41,
47.49, 50.62, 63.10, 140.82. Ir (film 1660, 1040c :

portion of tiepFresens dydregesomnd Ragd rERIRSSHEA at(CHadi
recrystal | i ggd ify @MIERWIMRPOIrdQ;00el @f k and 1 is 1 and the

other and j independently represent an integer of 2
to 4; to give a compound of formula (VIIb):

(CBZ)

k
" )
Bzrif
(cm, 4 (VIIb)
in which W represents an electron withdrawing group or

X and the remaining variables are as previously
defined;

and thereafter, optiénally or as necessary, removing
any Rjg N-protecting group, converting W to X and
converting X to COCl or COBr.

The deprotection, conversion and interconversion steps
may be carried out in any appropriate order.

Examples of the leaving groups L; and L; include halo
such as bromo or chloro, tosyloxy and mesyloxy.

Examples of Rjg when an N-protecting group include
benzyl and substituted benzyl.

Examples of A and X when groups convertible to COCl
or COBr include a C;_4 alkoxycarbonyl, .
benzyloxycarbonyl and cyano.

The cyclisation reaction is a nucleophilic substitution
which may be carried out under conventional conditions




- 50 - give the title conpound (El) as a white crystalline solid. mp.

143- 146[ err] C. IH Nmr (d[err] DVBO [err]: 1.73 (24, m., 1.92 (2H

m, 2.39 (1H m, 3.08-3.30 (5H, m, 3.46 (2H, ”)HEXEAgéMSﬁ'HSFE)ET

13C Nnr (d[err] DVBO) [err]: 18. 26, 22.58, 23.274 40.79, 45 14

45. 22, 47.19, 62. 77, 137.95. Anal ysis Cerr]HeEern] u[_gglr\gé%chHz D4

requires C. 45.14; H 5.85; N 9.57; fog?d C. 45.08; H|5|84:°NLtD,
appropriate to the groups A and B. Thus, whemrB—ts

(CH2)4Br and A is C;_4 alkoxycarbonyl, the cyclisation
is carried out in an inert solvent such as toluene or
ether at elevated temperature. When B is (CHz)jOTos or
(CH2){OMes , it is preferably obtained by treatment of
a (CH2)4jO0H group with a suitable reagent such as
tosyl chloride or mesyl chloride, in a base such as
pyridine, whereupon the cyclisation may proceed at
ambient temperature, or at elevated temperature in an
inert solvent such as toluene. When A and Lj together
represent -COO-, the cyclisation may be carried out in
a lower alkanol such as ethanol in the presence of acid
such as hydrogen bromide. In the resulting compound of
formula (VIIa), X will be an alkoxycarbonyl group
corresponding to the lower alkanol used for the

- cyclisation.

Where Rjg is an N-protecting group such as benzyl, this
may be removed by conventional hydrogenation,
preferably catalytically over a suitable catalyst such
as Pd/cC. '

Examples of A when an electron withdrawing group
include C;_4 alkoxycarbenyl and cyano.

When A is an electron withdrawing group such as Cj_g4
alkoxygarbonyl, B is hydrogen-and Rjg is -(CH2)4L2
where Lp is, for example, chloro, the cyclisation may
be effected by treatment of the compound of formula
(VII) with lithium diisopropylamide.

Compounds of formula (VI) where R; represents group (B)
may conveniently be prepared by:

{a) cyclising a compound of formula (VIIIa):



-51 - Exanple 2 ([err])
1- Azabi cycl o[ 2. 2. 2] oct - 3-yl - N- net hoxycar boxi mdi ¢ acid nethyl ester oxal ate

salt (E2) [err] REPLACEMENT SHEET

C1a - 2 6 FER 1997

Cc

Ly—E )- Ry
D (VIIIa)

where Rjg 1s hydrogen or an N-protecting group, and
either C is one, D is another and E is the remainder of
-{(CH2)r-, -{CH2)g- and -(CHj){-CHX-CH,2- Or groups.
convertible thereto, X is a group convertible to COCl
or COBr and L3 is a leaving group, or C is one and E is
the other of ~(CHy)y- and -(CHj)g~ Or groups
convertible thereto and D represents -(CH3)t-CHX-CHjy-
where X and L3 together represent -COO-, and
thereafter, optionally or as necessary and in any
appropriate order, converting C, D and E to —(éHz)r-,
-(CHp)g~- and ~(CHy)-CHX-CHp~, removing any R1p
protecting group, and converting X to COCl or COBr; or

(b) cyclising a compound of formula (VIIIb):
F
G
N
3 N
Y v
(VIIIb)

where F 1is one and G is the other of -(CHj),- and
-(CH3)s~ or groups convertible thereto, and one of ¥3
and Y4 is -(CH2)m-K and the other is -(CHp)pW or
(CHy)pLg where K and W are electron withdrawing groups,



([err]) 1-Azabicyclo[2.2.2]oct-3-yl-N nethoxycarboxi m doyl chloride (El)

(0.063g, 0.0031 nole) in dry nethanol (10m) was treated w r
met hoxi de (0.0252g, 0.0047 nole) at reflux for 48h. The reauﬁé%ﬁ%bgp§NT e ET

was concentrated in vacuo and the residue partitioned betweén [Saturated
aqueous potassi um carbonate solution (15m ) and chloroform (5 jx ﬁﬁnffﬁ Bl
conbi ned organic extracts were dried (Na2SO4) and evaporated tjo an oi

whi ch was chromat ogr aphed on neutral al &di fa using 2-20%
met hanol / chl oroformto afford 3-cyano-1- azabicycl o[ 2. 2. 2] odtane (0.097g

23% spectralg,prigper Leasindentroaal, moiBl L amrd2t hadi m disc Oaord legtidh as a.
gum (0, 1299, A 9oL T (RGP ol €ty ), n 1k B2 G w8, 177
is not -(CH2)nLy, and thereafter, optionally or as
necessary and in any appropriate order, hydrolysing and
decérboxylating the cyclisation product and converting
the carbonyl group to ~CHX where X is a group
convertible to COCl or COBr, converting W to X as
defined, converting X to COCl or COBr, converting F and
G to -(CHp)p~- and -(CHy)g- as appropriate, m and n
being such that the desired compound of formula (VI) is
obtained.

Examples of leaving groups L3 include halo such as
chloro and hydroxy. Examples of Ls include those given
for Lj or Cj_4 alkoxy such as ethoxy. Examples of
electron withdrawing groups K and W include Cj_4
alkoxycarbonyl and cyano. In the group ‘

- (CH3 ) +-CHX-CHy~-, examples of X include hydroxy and
cyano.

In the process variant (a), where L3 is hydroxy and D
is -CHOH-CH;~, the cyclisation may be carried out by
pyrolysis, by the method of D.O. Spry and H.S. Aaron,
'J. Org. Chem., 1969, 34, 3674, to yield a compound
where X is hydroxy.

Where E is ~-(CH3)+COCH3~, the cyclisation may be
carried out under basic conditions where Rig is benzyl
(F.I. Carrol, A.M. Ferguson, and J.B. Lewis, J. Ofg.
Chem. 31, 2957, 1966). The resulting ketone may be
reacted with tosylmethyl isocyanide to yield alcompound
where X is cyano.’

Where L3 and X together represent -C00-, the
cyclisation is a rearrangement reaction which can be
carried out under acid conditions in a polar solvent,



| H, , 2.66 \ , 2.85-3. H, 3. 40 1H
(1H ™, 266 (1H m), 2.85:3.15 (SH m. (1] SRR e

5Hz), 3.78 (3H, s), 3.92 (3H, S). [err]C Nmr (CDC ¢

21.03, 24.27, 26.29, 37.10, 46.97, 47.19, 49.43, 58. 70, EZ ES
155.48. M6 (Cl) Merr]+[err] - 199. 2% FEB'1897
-52- A portion of this material was converted to the oxalatte_salt which

was recrystallised fron1nethano|/acetog§ to give the titl e conpound (E2) as
a white crystalline

such as hydrogen bromide in ethanol, at ambient
temperature, to yield a compound where X is a carboxy
ester group. It is preferred to protect the nitrogen
atom with an Rjqg N-protecting group such as benzyl,
which may be subsequently removed by hydrogenation over
a suitable catalyst such as Pd/C. 1In the compound of
formula (VIIIa) where t = 0, C is -CHy- and E is
-(CH3)2-, the cyclisation product is the endo isomer.

In the process variant (b), where Y3 and ¥4 both
contain carboxy ester groups the cyclisation is a
Dieckmann reaction which is catalysed by a base such as
potassium t-butoxide at elevated temperature in a
solvent such as toluene.

The resulting p-keto ester is hydrolysed and
decarboxylated under conventional conditions such as
heating at reflux in dilute hydrochloric acid.

The carbonyl group may then be reduced to an X hydroxy
group with a suitable reducing agent such as sodium
borohydride in ethanol at ambient temperature, or
sodium in ethanol at elevated temperature, such as the
boiling point of the solvent, under an inert atmosphere
such as nitrogen, dependlng upon the stereochemlstry
required.

Alternatively, the carbonyl group may be converted
directly to an X cyano group with a suitable reagenf
such as tosylmethylisocyanide in an inert solvent such
as dry dimethoxyethane, at depressed temberature, under
basic conditions such as the presence of potassium -
t-butoxide.

In process variant (b) where Y3 and Y4 both contain
cyano groups the cyclisation is a Thorpe reaction which



solid. mp. 90-93[err]C. [err]H Nnr (d6 DVBO) 6: 1.61-1.93 (4H, m,

2.19 (1H, m, 3.00-3.23 (5H, m, 3.34 (2H, m, 3.68 (3H, s), 3.85

(3H, s). 13C Nnr (d6 DVMSO 4: 18.49, 22.61, 22.7634—13—45.08

45. 38, 47. 04, 57.87, 61.60, 154.18. Analysis REPLAGEMENT SHEET

Cerr]Herr]Nerr]O[err].C2H204 requires C. 49.99; H 6. 99;MN—9—2—found

g. 49.92; H 7.09; N 9.62 | - 15 - 255§EB ﬁg(?arrol [
is catalysed by a base such as potassium t-butoxide at

elevated temperature in a solvent such as tolUener—

The resulting p-keto nitrile is hydrolysed and
decarboxylated under conventional conditions such as
heating at reflux in dilute hydrochloric acid.

where ¥3 is -(CHj)pL4., the cyclisation may be carried
out as described in EP-A 0094742 under basic conditions
such as sodium hydride and potassium t-butoxide, in an
inert polar solvent such as dimethyl formamide.

The conversion of K, W and X to COCl or COBr may be
carried out conventionally.

An X hydroxy group may be converted to cyano by first
converting it to a good leaving group such as mesyloxy
or tosyloxy and then displacing it with cyanide ion.

An X carboxy group may be obtained by conventional
de-esterification of an X, K or W alkoxycarbonyl
group. Where Rjg is an N-protecting group and X, K or
W is a benzyloxycarbonyl group, the de-esterification
-and deprotection steps may conveniently be effected
simultaneously by conventional hydrogenation such as
described above. Alternatively, an X carboxy group may
be obtained by conventional acid hydrolysis of an X, K
or W cyano group. A carboxy group may be treated with
thionyl chloride at elevated temperature to give the
chlorocarbonyl group, COCl or with thionyl bromide to
give the bromocarbonYl group, COBr. '

Compounds of formula (VII) may be prepared
conventionally. '



([err]) a-(Methoxyimno)-a-(l-azabicyclo[2.2.2]oct- 3-yl)acetonitrile
CN

hydrochl ori de salt (E3)
OCH3 [err] ERLAGEMENT SHEET

| - Azabi cycl o[ 2. 2. 2] oct - 3-yl - N- net hoxycar boxi m doyl chl oride} (El) 0 067 JmJ

0.33mml ) in dry DMSO (5m ) was treated with sodi um cyani de (( gFEB1
0.40mmol ) at 100[err]C for 5h. The sol vent was evapor at ed vacuo and.t
resi due partitioned between saturated &8ugous pota55|un1carbonate sol ution
(10mM) and chloroform (5 x 30m ). The conbined organic extracts were dried

(Na2SO4) angeyepar dsed;Lq ahkokycawbbahlyas dbr @CHR0gLaphed &g
is hydrogen or an N-protecting group, the compound of
formula (VII) may be prepared by treating a compound of
formula (IX):

(caz)k

R.“OOC———‘ })

)'Rlo
1

(CH.)
2 (IX)

where Rjj3 ié Ci-4 alkyl and the remaining variables are
as previously defined, with lithium diisopropylamide,
prepared in situ from diisopropylamine and
n-butyllithium followed by reaction with a compound
Lg(CHz)4L1 where Lg is a leaving group, in an inert
solvent such as ether at depressed to elevated.
temperature. Both Lj and Lg are suitably bromo.

Where A and Ll-together represent -CO0O- and j is 2, the
compound of formula (VII) may be prepared by reacting
the compound of formula (IX), treated with lithium
diisopropylamide as before, with ethylene oxide in an
inert solvent such as ether at depressed to elevated
temperature.

Alternatively, the compound of formula (VII) where A
and L; together represent -COO, j is 2, k is 2 and 1 is

.1 may be prepared by a 1,3-dipolar cycloaddition
reaction which involves reacting a compéund of formula
(X): )



silica using 7% nmet hanol /chloroformto afford _
3-cyano-| -azabi cycl o[ 2. 2. 2] oct ane (0.008g, 19% spectral propertles

identical to D) and the imdoyl cyanide as crystallising oift~{0-6166;

27% . [err]H Nnr (CDC[err]) [err]: 1.46 (1H, n), 1.5 &LWC(EM&Nm;HcET
2.14 (1H, m, 2.62-3.00 (5H, m, 3.06 (1H, dt, J=[er{] Hz;—tH=)5
3.27 (1H, dd, J=[err]Hz, 5Hz), 4.01 (3H 7s) [err]C Nnr ( red g ﬁgsr$97
20. 79, 25.01, 26 59, 39.22, 46.90, 47.00, 48.87,
- B4 -

an)

——

¢

(X)
with a compound of formula (XI):
N— R,
CH30_/
(XI)

in which R3g is an N-protecting group in the presence
of a catalytic amount of trifluoroacetic acid,

Where A is an electron withdrawing group such as Cj.4
alkoxycarbonyl, B is hydrogen and Ryq is (CH2)jL2, the
compound of formula (VII) may be prepared by reacting
the compound of formula (IX) where Rlo is hydrogen with
a compound Ls(CHp)4Ly where Lg is as previously
defined, in a solvent such as acetone in the presence
of a base such as potassium carbonate. The leaving
group Lg is preferably bromo and L, is preferably
chloro.

Compounds of formula (IX) are known compounds or may be
prepared by analogous methods to those for preparing
known compounds. -The compound of formula (IX) where k
is 2, 1 is 1 and Rjp is benzyl may be prepared by the
cyclisation of di-Cj_4 alkyl itaconate in the
appropriate alkanol with benzylamine at elevated
temperature, followed by reduction of the resulting oxo



A portion of this material was converted to the hydrochloride salt which
was recrystallised fromacetone/ether to give the title und (E3) as a
white crystalline solid. mp. 176-182[err]C. [err]H Nnr j( ¢ 1

[err]: 1.63-2.02 (4H, m, 2.32 (1H m, 3.01-3.6
4.07 (3H, s). 13C Nnr (D6 DVBO) 6: 18.1, 22.7, 23.3 9
45.2, 46.2, 64.0, 109.9, 131.7 Anal ysis: C[err]H err]xN eFEBdQB[EI
requires C 52.29; H 7.02; N 18.29; -féénd: C 51.98; ,H 0; N 18.3

group at the 2-position of the pyrrolidine!
BH3 in tetrahydrofuran, at ambient to elevated
temperature.

Intermediates of formulae (VIIIa) and (VIIIb) are known
compounds (e.g. as described in EP-A-0094742) or may
be prepared analogously.

Intermediates of formula (VIIIa) where X and L3
together represent -COO-, t = O, C is is -(CH3)2- and E
is -CHy- are described in, for example, Kuthan et al.,
Coll. Czechoslov. Chem. Comm., 1977, 42, 283 or may be
prepared therefrom by conventional hydrogenation of the
pyridine ring over 5% Pt/C, and benzylation of the
nitrogen atom by treatment with benzyl bromide and
potassium carbonate in dry acetone.

The compound of formula fVIIIa) where X and L3 together
represent -COO-, t = O, C is -CHy- and E is -(CHp)3-
.may be prepared by a 1,3-dipolar. cycloaddition reaction
of a compound of formula (XI) with 5,6-dihydro-2H-
pyran-2-one in the presence of a catalytic amount of
trifluoroacetic acid.

Intermediates of formula (VIIIa) where L3 is a leaving
group are described in, for example, Spry et al., J.
Org. Chem., 1969, 34, 3674 and Hasse et al., Chem.
Ber., 1960, 93, 1686.

Intermediates of formula (VIIIb) are described in, for
example, Martell et al., J. Pharm. Sci., 1963, 52(4),
331, Sternbach et'al., J.A.C.S., 1952, 74, 2215,

Thill et al., J. Org. Chem., 1968, 33, 4376 and

EP-A 0094742,

Compounds of formula (III) are known compounds or may



Exanpl e 4 ([err]) 1-Azabicyclo[3 .2. 1]oct-5-yl ethynyl
o- net hyl oxi ne oxal ate salt (E4)

1-azabicycl o[ 3. 2. 1] oct-5-yl trinmethylsilylethynyl
0. 63g,

- 19 -

be prepared by analogous methods to those for preparing
known compounds. Certain compounds of formula (III)
are commercially available. '

Compounds of formulae (X) and (XI) may be prepared
conventionally. Thus, a compound of formula (X) may be
obtained by the reaction of y-butyrolactone with ethyl
formate in the presence of base such as sodium hydride
followed by reaction of the resulting formyl derivative
(as the enol salt) with formaldehyde. A compound of
formula (XI) may be obtained by the reaction of the
primary amine RjgNH2 successively with
chloromethyltrimethylsilane and formaldehyde followed
by methanol and anhydrous potassium carbonate.

Where applicable, an exo isomer may be obtained by
epimerisation of a corresponding endo isomer and vice
versa, the epimerisation reaction being effected by
standard procedures at any convenient stage in the
process.

The different stereoisomeric forms of compounds of
formula (I) may be separated one from the other by the
usual methods, for example using chromatographic
methods. Enantiomers may be separated using chiral
resolving agents such as (S)-(+)- and
(R)-(-)-1,1"~-binaphthyl-2,2°-diyl -hydrogen phosphate,
or chiral chromatography, or any inen isomer may be
obtained by stereospecific or asymmetric synthesis.

Pharmaceutically acceptable salts of the compounds of
formula (I) may be formed conventionally by reaction
with the appropriate acid such as described above under
formula (I). -

The compounds of the present invention enhance



0. 0024 nole) and triethyl benzyl am ne brom de (0.22g, 0,80 mnle) in

acetonitrile (15m) at O[err]C. The reaction m xture S [ t ] C
for 10 mnutes then diluted with ether (100m ). The or RE“LN???&N@ Siter
separated, dried (Na2SO4), and evaporated. The residue %@kf@ ?/n diy
ether (200n) and filtered through Kiesel guhr, then ev po d gu@S e the
ethynyl oxine as a pale yellow oil. This material was ¢o S

oxal ate and recrystallised from acet éfe~t o yield the t tIe conpound (E4) as
a 6:1 mxture of cis and trans isoners (0.62g, 93% m

Oxal at e saldetylbhbinnénfunctisameia df BYEOPA] etr uscarinicl. 65-2. 25 (6H,

Toner, aeaspeey g hentn’ i Honesal pethoug, Shatiy o, o o, T (5 81

62. 34, 72.thereforesof] potegtislcuseuitat ééerré§§af“—6‘ﬁn@[ @&ndy/AEer rIN[err] O =
192.1263 , Jhyaaxes BES8emeh?dal263

The present invention also provides a pharmaceutical
composition, which comprises a compound of formula (I)
or pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

The compositions may be in the form of tablets,
capsules, powders, granules, lozenges, suppositories,
reconstitutable powders, or liquid preparations such as
oral or sterile parenteral solutions or suspensions.

In order to obtain consistency of administration it is
preferred that a composition of the invention is in the
form of a unit dose.

Unit dose presentation forms for oral administration
may be tablets and capsules and may contain
conventional excipients such as binding agents, for
example syrup, acacia, gelatin, sorbitol, tragacanth,
or polyvinylpyrrolidone; fillers, for example lactose,
sugar, maize-starch, calcium phosphate, sorbitol or
glycine; tabletting lubricants, for example magnesium
stearate; disintegrants, for example starch,
polyvinylpyrrolldone, sodium starch glycollate or
microcrystalline cellulose; or pharmaceutically
acceptable wetting agents such as sodium lauryl
sulphate.

The solid oral compositions may be prepared by
conventional methods of blending, filling, tabletting
or the like. Repeated biending operations may be used
to distribute the active agent throughout those



REPLACEMENT SHEET - 56- Exanpl e 5

([err]) 1-Azabicyclo[3 .2.1]oct-5-yl-Nnmethoxycarboxi m dayl

chlori dﬁ

oxal ate salt (E5) [err] Tri phenyl phosphi ng Q@p@%m@ﬁ)@&&

ET

nol e was added in a single portion to 1-azabicycl o[ 3. 2. 1] ogt=5=4

[err]

2% FEB 1397

- 21 -

compositions employing large quantities of fiITErs.
such operations are of course conventional in the art.
The tablets may be coated according to methods well
known in normal pharmaceutical practice, in particular
with an enteric coating.

Oral liquid preparations may be in the form of, for
example, emulsions, syrups, or elixirs, or may be
presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such
liquid preparations may contain conventional additives
such as suspending agents, for example sorbitol, syrup,
methyl cellulose, gelatin, hydroxyethylcellulose,
carboxymethylcellulose, aluminium stearate gel, or
hydrogenated edible fats; emulsifying agents, for
example lecithin, sorbitan monooleate, or acacia;
non-aqueous vehicles (which may include edible oils),
for example almond oil, fractionated coconut oil, oily
esters such as esters of glycerine, propylene glycol,
or ethyl alcohol; preservatives, for example methyl or
propyl p-hydroxybenzoate or sorbic acid; and if desired
conventional flavouring or colouring agents.

For parenteral administration, fluid unit dosage forms

are prepared utilizing the compound and a sterile
vehicle, and, depending'on the concentration used, can
be either suspended or dissolved in the vehicle. 1In
preparing solutions the compound can be dissolved in
water for injection and filter sterilized before
filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic,
a preservative and buffering agents can be dissolved in
the vehicle. To enhance the stability, the composition
can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that



met hoxycar boxam de (D8, 1.54g, 0.0084 nole) and carbon
(2m) in acetonitrile (50m) at refl ux. After 2 m nuges

tetrachl ori de
t.he _reaction

m xture was poured into sat urated agueous potaSS|un1cﬁEBQm@gME
solution (30m) and extracted with chloroform (4 x Om$}——Ih

NT SHEET |

conbi ned extracts were dried (Na2SO4) and evaporate
oil which was chromat ographed on silica using 10%
as eluant to give the imdoyl ~-2Aoride as a crystalh

m

5099. A portion of this material was converted to the oxal ate

salt and rgfd ¥dmdursed s rsuspeidendlnd adsd orshiicl @i itstead othe—+tle _}
conpound (ES’zﬂ é) S f% e err]C Oxal at e:
[err]H NmP§ @fdrcscgﬁ%g’r €204 Yk ilfration catfific (6H, m, 3.16-3.56

(6H, m, 3a¢npqpa4shed by filtraﬁgon. The compound can be
sterilized by exposure to ethylene oxide before
suspendihg in the sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the

compound.

The compositions may contain from 0.1% to 99% by
weight, preferably from 10-60% by weight, of the active
material, depending on the method of administration.

The invention also provides a method of treatment
and/or prophylaxis of dementia in mammals including
humans, which comprises administering to the sufferer
an effective amount of a_compound of formula (I) or a
pharmaceutically acceptable salt thereof.

The dose of the compound used in the treatment of such
disorders will vary in the usual way with the
seriousness of the disorders, the weight of the
sufferer, and the relative efficacy of the compound.
However, as a general guide suitable unit doses may be
0.05 to 100mg, for example 0.2 to 50mg and such unit
doses may be administered more than once a day, for
example two or three times a day, so that the total
daily dosage is in the range of about 0.01 to 5 mg/kg
and such therapy may extend for a number of weeks or
months. '

Within the above indicated dosage ranges no
toxicological effects are indicated for the compounds

of the invention.

In a further aspect the invention provides a compound



[err]C Nnr (d6 DVBO) 6: 16. 68, 31.09, 32.44, 49.20, 49.34,

51. 32, 58.58, 62. 63, 139.74 Anal ysi s: ‘

Clerr]H err] N2OC1. C2H2O4 requires C. 45.14; H 5. 85; I\ﬁEﬁAEEMEW(IugﬁEET
C. 44.98; H 5.76; N 9.45 '
REPLACENMENT SHEET 6

FEB 1997 . 57 - Exanple 6 2§ Fﬁ?)‘?@r I]
- (Met hoxyi mi no)-[err] (1-azabicyl o 3-2.28] oct-5-yl) aceton trite

hydrochl ori de salt (E6)

of formula (I) or a pharmaceutically acceptable salt
thereof for use as an active therapeutic substance.

The invention further provides a compound of formula
(I) or a pharmaceutically acceptable salt thereof, for
use in the treatment and/or prophylaxis of dementia.

In another aspect the invention provides the use of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof for the preparation of a
medicament for the treatment and/or‘prophylaxis of
dementia. ' '

The following examples illustrate the invention and the
following descriptions illustrate the preparation of
intermediates thereto. | '




[ﬁ{r] de ( ([err]) 1-Azabicyclo[3.2.1]oct-5-yl-Nneth
chloride (E5, 0.65g, 0.0032 nole) was treated w th sodiuRE® Fagden 39,
0.0047 nole) as in the nethod of Exanple 3 to give the jcy yﬁ@mﬂg?ﬂ%ﬁ%gﬂ
oil (0.41g, 669% . A portion of this material was converjte é %E
hydrochl ori de salt and recrystallised from acetone/ethgr fto glv %tﬁg7t|tl
conpound (E6) as a white crystalline sobhd m p. 196- 198fer+}-&
Hydrochl oride: 1H Nnr (d6 DMSO 6: 1.76-2.33 (6, m, 3. 18 3.28 (4
m, 3.33-3.56 (4H, m, 4.05 (3H, s). [err]C Nmr 6.

16.51, 30.37,pextrd®dt , 49.31, 50.94, 57.84,

VI\J\.I[

+) 3-Cyano-l-azabicyclof2.2.2]octane (Dl

CN
N

A mixture of 3-quinuclidinone (12.5g; 0.10 moles),
tosylmethyl isocyanide (25.4g; 0.13 moles) and dry
ethanol (10ml; 0.17 moles) in dry dimethoxyethane
(350ml) was cooled in ice and treated portionwise with
potassium t-butoxide (28.0g; 0.25 moles) while

- maintaining the témperature between 5°C and 10°cC.
After addition was complete the ice bath was removed
and stirring was continued for a further 30 min. The
reaction was then heated at 40°C for 2.5h. After
cooling the precipitate was filtered off and the
filtrate concentrated in vacuo. Purification on
neutral alumina (Brockmann grade 1) using 2% methanol

" in ethyl acetate as eluant afforded the title compound

(D1) as a syrup (10.0g; 74%) which crystallised on
cooling.

(D1)



64.06, 109.01, 133.57. Analysis: (err]Herr]Nerr]OHO requires C 52.29;

H 7.02; N 18.29; found C 52.10; H 7.05; N 18.04.
REPLACEMVENT SHEET -58-  Exanpl REFLACERIENK
1- Azabi cycl o[ 3.2.1]oct-5-yl-N nmet hoxycar boxi m doyl brom ¢le

(E7)

HEET

26 FER 1997
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Descrigtion 2

+) 1-Azabicyclo[2.2.2]oct-3-yl-N-methoxycarboxamide

(£2)

(D2)

A solution of (%) 3-cyano-l-azabicyclo[2.2.2]octane
(D1) (15g, 0.1103 mole) in concentrated hydrochloric
acid (300ml) was heated under reflux for 4h and then
concentrated in vacuo to leave a yellow gum. This was
dissolved in methanolic hydrogen chloride (200ml) and
heated under reflux for 2h, then concentrated in vacuo
to give an orange oil. This oil was treated with
excess saturated potassium carbonate solution and
extracted with chloroform.(3 x 100ml). The combined
extracts were dried (NajySO4) and évaporated'to give the
methyl ester (18g) as a yellow oil. A.solution of this
ester (17.5g, 0.956mole) in 8M hydrochloric acid.
(200ml) was heated under reflux for 3h. The reaction

" was then concentrated in vacuo to a sqlid which was

dissolved in thionyl chloride (250ml) and heated under
reflux for 1h when the copious evolution of sulphdr
dioxide and hydrogen chloride ceased. The reaction was
then concentrated in vacuo to a gum, which was freed
from excess thionyl chloride by co-evaporation with
toluene. The residue was dissolved in dry acetonitrile




[err] Tri phenyl phosphi ne (0.86g, 0.0033 nole) was added to a m xture

of 1-azabicycl o[ 3.2.1]oct-5-yl-N net hoxy- carboxam de ( 800633
nol e) and carbon tetrabrom de (1.09g, 0.0033 nole) in ac tﬁﬁ?LﬁEFNEN(3$HﬂBT
at reflux. The reaction mxture was refluxed for 4h thenjp¢pured IHLU
saturated potassium carbonate (30m ) and extracted w th ghfopdf g *T

50m ). The conbined extracts were dried (Na2SO4) and evapof at ed to gT
oi | which was chromat ographed.on siliea2ési-ng 12% net ha O|/Ch|0r0IU|n|uw
eluant to afford the im doyl brom de as an oil. This matlerial was converted

Lo the oxalate call, 4Gty Skidsetitel LA St I @TT Tt e

conmpound ( E7) { white crystalline sqlid 149 5- 147 err]C
Q(g}oate sgu t)wﬂ;&ﬁ mqth@;e( Y [hé(,dT:]oc loride (8 %4 @ 097p5 moli [ l

after cooling to 0°C triethylamine (40.8ml, 0.293

mole) was added dropwise over 0.5h and the mixture was
gtirred at 0°C for 3h. Triethylamine hydrochloride was
removed by filtration, the solvent was removed in vacuo
and the residue partitioned between saturated aqueous
pctassium carbonate solution (200ml) and chloroform (5
x 150ml). The combined organic extracts were dried

(NazS04) and evaporated to a gum, which was
chromatographed on neutral alumina using 1-10%
methanol/chloroform as eluant to afford the title
compound (D2) (8.28g, 54%) as a semi-crystalline solid.
lg NMR (CDCl3) &:
1.41 (1H, m), 1.63 (2H, m), 1.95 (2H, m),
2.70-3.12 (6H, m), 3.35 (1H, m), 3.76 (3H, s),
6.6 (1H, br).

Description 3

(£) Ethyl 1-(2-chloroethyl)-3-piperidylcarboxylate (D3)

(.UZEt

Y
N
Cl
(D3)

A solution of ethyl 3-piperidylcarboxylate (100g, 0.64
mole) in acetone (800ml) was treated with
l-bromo~-2-chloroethane (106.5ml, 1.28 mole) and
anhydrous potassium carbonate (138g, 1.00 mole) and the
mixture stirred at room temperature for 24h. The
mixture was concentrated in vacuo and the residue



1.72-2.26 (6H, m, 3.15-3.55 (6H, m, 3.93 (3H, S) r—ferri-e-Nrr—d6—
DVBO) [err]: 16.74, 31.82, 33.14, 49.10, 50.39, 51 §§?L89éMENT SHEET

62.55, 133.70. Analysis: Cerr]Herr]Nerr]OBr.err]H erfr] gerrr——regur+res
C 39.19; H 5.08;, N 8.31; found C 39.14; H 5.13; N 80P 2§ FER %97
- 59 - Exanpl e 8 ’

- 27 -

tfeated with water (300ml) and extracted with ether (2
x 200ml). The combined ether extracts were dried
(NapS04) and concentrated in vacuo to leave a yellow
0il, which was purified by chromatography on silica gel
eluting with 50% ether/60-80 petrol to give the title
compound (D3) as a pale yellow oil (78.2g, 56%).
1 Nmr (CDCl3) &
1.25 (3H, t, J=7Hz), 1.40-3.10 (11H, m), 3.58
(2H, t, J=7Hz), 4.15 (2H, q, J=7HzZ)

pescription 4

+) Ethvl 1—azabic clo[3.2.1]oct-S-ylcarboxylate (D4)

%) 95/—\— N

Co
2Et

(D4)

A solution of -diisopropylamine (33.6ml, 0.24 mole) in
dry ether (1500ml) at -65°C under nitrogeg was treated
with 1.5M n-butyllithium in hexane (150ml, 0.225 mole)
and the solution stirred for 15 mins, before adding
N,N,N',N'-tetramethylethylenediamine (68ml, 0.45
mole). After stirring for a further 15 mins, the
solution was treated with a solution of ethyl
l1-(2-chloroethyl)-3-piperidylcarboxylate (D3, 44.7g,
0.204 mole) in dry ether (100ml) and the mixture
allowed to warm up to room temperature over 2h. The
reaction mixture was treated with potassium carbonate
solution (300ml) and the ether layer separated, dried
(Na3SO4) and concentrated in vacuo to leave an orange
0il. This was purified by chromatography on silica gel



([err]) exo-l-Azabicyclo[2 .2.1]hept-3-yl-N nethoxy- carboxi m doyl chloride
oxal ate salt (E8) NOVe

exo- | - Azabi cycl of 2. 2. 1] hept - 3- yl - N- net hoxycar boxani de (D10} REM@cE
nol e) was treated with triphenyl phosphine (0.62g, 0.0024 I
tetrachloride (1m) in acetonitrile (30m) as in the netho EgigﬁL 5 tfo
give the imdoyl chloride as a colourless oil (0.15g, 34%)j|. B t

this material was converted to the oxad&te salt and recry ta .JUDH frnm
acet one/ net hanol to yield the title conpound (E8) as a te crystalline

solid mp. _;yting with 10% methanol/chloroform to give theé

compound (D4) as a yellow oil (31.9g, 84%), b.p.
120-130°Co , ammug (Kugelrdhr apparatus).
lg Nmr (CDCljz) §
1.25 (3H, t, J=7Hz), 1.10-2.20 (6H, m),
2.60-3.25 (6H, m), 4.20 (2H, q, J=THz)

pescription 5

+) 1-Azabicvyclo[3.2.1 oct-s? 1-N-methoxy-N-methvl-
carboxamide (DS

(D3)

(+) Ethyl-l-azabicyclo[3.2.1l]oct-5-ylcarboxylate (D4,
5g, 0.027 mole) in hydrochloric acid (5N, 150ml) was
heated under reflux for 1.5h. The reaction was then
concentrated in vacuo to a hygroscopic solid which was
dissolved in thionyl chloride (100ml) and heated under
reflux for 0.5h. The mixture was then concentrated in
vacuo to a gum, which was freed from excess thionyl
chloride by co-evaporation with toluene. The residue
was dissolved in absolute chloroform (100ml) and
treated with N,O—Gimethylhydroxylamine hydrochloride
(2.92g, 0.030 mole). After cooling to 0°C pyridine
(10.9ml, 0.135 mole) was added dropwise. The reaction
was allowed to warm to room temperature and stirred for
lh. The reaction mixture was poured into saturated
agqueous potassium carbonate solution (100ml) and the
mixture was extracted with chloroform (4 x 100ml). The



118-120[err]C. Oxalate salt: [err]H Nnr (d6 DVBO) [err]: 1.68 (1H,
m, 1.98 (1H, nm), 3.02-3.53 (8H m, 3.91 (3H, s)|.pEs
(d[err] DVMBO [err]: 26.73, 38.58, 39.81, 46.91, |5 ‘

56. 54, 62.69, 137.73 Analysis: C8HL3N2OC . C2H204|r
H 5.43; N 10.05; found C 42.98; H 5.50; N 9.74.

- 60-
- 29 - i

combined organic extracts were dried (NazS0O4) and
evaporated to give an oil which was distilled in vacuo
to afford the title compound (D5) (3.77g, 69%) b.p.
160°C at 0.5 mmHg.
1y Nmr (CDCl3) &:
1.47 (1H, m), 1.68-2.13 (7H, m), 2.78-3.15 (6H,
m), 3.17 (3H, s), 3.67 (3H, s).

pescription 6

+) 1-Azabicvclof3.2.1]oct-5~yl trimethylsilylethyn 1

ketone (D6)

TMS | (D6)

n—Butyllithium'(7.3ml of a 1.6M solution in hexane,
0.0117 molef was added dropwise to (trimethylsilyl)e
acetylene (1.57ml, 0.0111 mole) in dry THF (50ml) at
'-709C. The resulting solution was stirred at -70°C for
0.5h then added dropwise by cannula to (%) l-azabi-
cyclo[3.2.l]oct—s—yl—N-methoxy—Nrmethylcarboxamide (DS,
1.83g, 0.0092 mole) in dry THF (50ml) at -70°C. The
mixture was allowed to warm to -50°C, stirred at this
temﬁerature for 1h, then poured into ice-cold 1M
hydrochloric acid. After 15 mins at 0°C the mixture
was made just basic by addition of potassium carbonate
and extracted with chloroform (3 x 100ml). The |
combined extracts were dried (NaySO4) and evaporated to
giVe the title compound (D6) as a clear mobile oil
(1.65g, 76%).



Exanple 9 ([err]) exo-a-(Methoxyi mno)-a-(l-azabicycl o] 2.;2-+HRept-23:
yl )yacetonitril e hydrochloride salt (E9) REPi i
[err] () I -Azabi cycl o[ 2. 2. 1] hept - 3-yl - N- met hoxycar boxif m
(E8, 0.14g, 0.0007 nmole) was treated with sodi um cyani de {0.
nole) as in the nethod of Exanple 3 to give the cyano-oxire

yellow oil (0.09g, 68%. A portion of_this material was cpn
hydrochl ori de salt and recrystalIiséd39r6n1nethanol/acetpb_

e to give the

title conpound (E9) as a
1y Nmr (CDCl3) &:
0.24 (9H, s), 1.00-1.91 (5H, m), 2.29 (lH, m),

2.70-3.28 (6H, m).

pescription 7

() l-Azabicyclof3.2.1joct-5-yl trimethvlsilylethynyl

ketone-O-methyloxime (D7)

~N
A\
TN
OMe \THS

(D7)

1—A2abicyclo[3.2.l]oct-5—yl trimethylsilylethynyl
ketone (D6, 0.85g, 0.0036 moie) was added to a mixture
of methanol (50ml) and glacial acetic acid (1.5ml).
Methoxylamine hydrochloride (0.36g, 0.0043 mole) was
added and the reaction mixture stirred at room
temperature for 18h then evaporated under reduced
pressure. Saturated potassium carbonate (25ml) was
added to the residue and the mixture was extracted with
chloroform (4 x 50ml). The combined organic extracts
were dried (Na;SO4) and evaporated to give the title
compound . (D7) as a 6:1 mixture of cis and trans oxime
ethers (0.77g, 81%).
lg Nmr (major isomer, CDClj)

0.25 (9H, s), 1.53 (1H, m), 1.68-1.95 (4H, m),

2.07 (1H, m), 2.72-3.16 (6H, m), 3.96 (3H, s).
13c Nmr (major isomer, CDClj)

-0.29, 19.77, 34.49, 35.02, 47.61, 52.08, 54.57,

62.45, 63.47, 93.86, 107.40, 145.41



?gite frystalline solid mp. 213-215[err]C Hydrochloride: [err]H Nnr
err] DMSO) [err]: 1.76 (1H, , 2.04 (1H, , -
3.52 (2H, ), 4.04 (3H s). [err](CNmn%d[err] E)I\/BO)mG: %‘F%"‘é'gé\'ﬁﬁﬂ

39. 67, 42.
Cerr]Her
49. 82; H:

Exanpl e 10

05, 51.50, 53.97, 56.55, 64.25, 110. 44, [031.86 Andal
r]N[err] 0. HJ requires C 50.12; H 6.54; N |19 435 FEEHIE
6.60; N 19.16. - 61 -
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pescription 8

(£) 1-Azabicyclo[3.2.1loct-5-yl-N-methoxycarboxamide
(D8)

(D8)

(+) Ethyl-l-azabicyclo[3.2.1]oct-5-ylcarboxylate (D4,
7.33g, 0.040 mole) in hydrochloric acid (8N, 100ml) was
heated under reflux for 4h and then concentrated in
vacuo to give a white solid which was dissolved in
thionyl chloride (100ml) and heated under reflux for
1.5h. The mixture was concentrated in wvacuo to-a gum,
which was freed from excess thionyl chloride by '
co-evaporation with toluene. The residue was dissolved

~in dry acetonitrile (200ml) and methoxylamine

hydrochloride (3:51g, 0.042 mole) was added. After
cooling to -20°C, triethylamine (27.9ml, 0.200 mole)
was added dropwise over 0.5h and the reaction mixture
was allowed to warm to room temperaturé overnight. The
solvent and excess triethylamine were removed in vacuo
and the residue was partitioned between saturated
aqueous potassium carbonate solution (100ml) and
chloroform (5 x 100ml). The combined organic extracts
were dried (Naj3SO4) and evaporated to a gum, which was
chromatographed on neutral alumina using 3-15%
methanol/chloroform as eluant to afford the title
compound (D8) (2.86g, 39%) as a low-melting solid.
l1H Nmr (CDCl3) &:

1.55 (1H, m), 1.67-2.00 (4H, m), 2.12 (1lH, m),

2.73-3.01 (5H, m), 3.12 (1H, m), 3.76 (3H, s),

5.60 (lH, broad).



([err]) |-Azabicyclo[2.2.2]oct-3-yl-N nethoxycarboxi m doyl fluoride oxal ate
salt (ElO) [err] A Mmpxtr-e-—-of

1-azabi cycl o[ 2. 2. 2] oct - 3-yl - N- et hoxy- car boxi m doyl chIorﬂEELAHﬂMEN?.QgEET
0. 0005 nol e) and cesium fluoride supported on cal ci um fl goride—~5g; f
prepared by slowy evaporating to dryness a slurry of calcijur BlP i@ ip q
sol ution of cesiumfluoride in nethanol for Ih at 80[err]C ugzer Egd-g%d
pressure in a - 32 - 5

pescription 9

+)- exo-Ethyl l-azabicyclo[2.2.1lhept-3- lcarboxylate

(D9)

e CO_Et

(D3)

(+) exo-Ethyl 1-benzyl-l-azoniabicyclo{2.2.1]hept-3-yl-
carboxylate bromide (EP A 0257741 Description 9) (54q.
0.16 mole) was dissolved in ethanol (400ml) and
hydrogenated over 10% Pd-C (8.5g) at atmospheric
pressure and 25°C. After 2h the solution was filtered
and concentrated in vacuo to leave a gum. This-was
partitioned between chloroform and saturated aqueous
potassium carbonate solution and the organic phase
separated, dried (NajySO4) and concentrated in vacuo to
leave a gum. This gum was distilled to give the title
compound (D9) as a colourless oil (23g;.85%) b.p. 150°C
at 0.5mmHg.
18 Nmr (CDClj3) &:
1.10-1.20 (1H, m), 1.25 (3H, t, J=7Hz),
1.54-1.67 (1H, m), 2.15-2.25 (1H, m), 2.28-2.35
(1H, m), 2.38-2.50 (1H, m), 2.60-2.67 (1H, m),~
2.70-2.90 (3H, m), 2.93-3.03 (1H, m), 4.13 (2H,
q, J=7Hz).



nole ratio of 5:1)* in DMF (15m ) were heated at 145[err]C for 5 days.
reaction mxture was filtered, concentrated in vacuo, and partitioned

The

bet ween sat ur at ed potassi um carbonate and chl orof orm (4 |x -
: {or/sRERCAGEMENE SHEET,

combi ned organic extracts were dried (Na2SO4) and evapor

whi ch was chromat ographed on silica gel using 10% net harfol/ chl oroformas
eluant to yield the inidoyl fluoride as an oil. Conversijon tbﬁtﬁéBomaVate

salt afforded the title conpound (E-OB3as a white crystdllfine solid

(0.042g, 31%9 mp. 102-108[err]C. Oxalate: 1H Nnr (d6 DYSO 6:

1.70-1.97 (SH Pot13nlQe3- 37 (6H m, 3.46 (1H, M. 3.79 (3H_s).

(£) exo-1-Azabicyclo[2.2.1hept-3-yl-N-methoxycarbox-
amide (D10)

— O

(F!
NOMe
H

(D10)

() exo-Ethyl-l-azabicyclo[2.2.1]hept-3-ylcarboxylate
(D9, 1g, 0.0059 mole) was converted to the acid
chloride hydrochloride salt and treated with
methoxylamine hydrochloride (0.54g, 0.0065 mole) and

triethylamine as in the method of Description 8 to give
the title compound (D10) (0.40g, 40%) as a low melting

solid.

1H Nmr (CDClj3) &:
1.18 (1H, m), 1.63 (1H, m), 2.40-2.58 (2H, m),
2.63-2.98 (5H, m), 3.06 (1H, m), 3.73 (3H, s).

Description 11

- N-Benzyl-N-[ (trimethylsilyl)methyljamine (D11)

(D11)

A mixture of chloromethyltrimethylsilane (325g, 370ml,



- 62 - J[err]C Nnr (d[err] DVBSO [err]: 18.57, 21.99, 22.28, 33.62

(d, J[err] = 28Hz), 45.08, 45.34, 46.09, 62.60, 15 G
[err]J[err]= 329Hz). M'S. Calculated mass for (er ]HWWW SHEE
186. 1168 Observed mass = 186.1162 *J.H d ark,

D.K. Smth, J. Chem Soc., Chem Commun., 1986, 791
- 34 - X

2.65 mole) and benzylamine (835g, 850ml, 7.78 mole) was
pneated at 120°C (oil bath temperature) for 2h. A white
solid began appearing after only 10 minutes and a
viscous mixture eventually resulted. The reaction
mixture was allowed to cool, then basified with
potassium carbonate solution and extracted twice with
ether. The combined extracts were dried (NajS0O4) and
concentrated in vacuo to leave a yellow oil, which was
purified by distillation. The excess benzylamine was
removed in the first fractions (b.p. 47-62°C at
2mmHg). The title compound (D11) was obtained as a
colourless oil (380g, 74%) b.p. 75-80°C at 2mmHg.
1y Nmr (CDCls3) &:
0.10 (9H, s), 1.40 (1H, br.s, NH), 2.10 (2H, s),
3.85 (2H, s), 7.27-7.43 (5H, m)

Description 12

N-Benzyl-N-(methoxymethyl)~-N-[ (trimethylsilvyl)imethyl]-
amine (D12)

{D12)

A stirred 37% aqueous formaldehyde solution (230g,
215ml, 2.8 mole) was cooled to -5°C and treated
dropwise over 20 minutes with N-benzyl-N-[ (trimethyl-
silyl)methyl]amine (D11, 380g, 1.96 mole), whilst
keeping the temperature between -5 and 0°C. After
completing the addition, the mixture was treated with
methanol (230ml), saturated with potassium carbonate



- 63 - Exanple 11 1-Azabicyclo[ 2.2.1]hept-4-yl-Nnethoxycarboxi m doyl

chloride oxalate salt (ElI) [err]
REPLACEMENT SHEET
_ 35 - 26 FEB 1397 |

and stirred at room temperature for 2h. The migture
was treated with ether (500ml) and the organic phase
separated, dried (K2CO3) and concentrated in vacuo to
give a colourless oil (480g), which was about 75% title
compound (D12). This material was used in the next
stage without purification.
1 Nmr (CDCls3) &:
0.10 (9H, s), 2.23 (2H, s), 3.30 (3H, s), 3.82
(2H, s), 4.05 (2H, s), 7.25-7.40 (5H, m)

Description 13

a-Formyl-y-butyrolactone sodium salt (D13)

(D13)

A stirred suspension of sodium hydride (300g of 80% oil
dispersion, 10 moles) in dry ether (81) under nitrogen
ﬁas'treated slowly with absolute ethanol (60ml, 1.1
mole), followed immediately by a mixture of ethyl
formate (808 ml, 10 moles) and y-butyrolactone (770ml,
10 moles) over about 1.25h. The rate of addition of
the reagents was regulated to give a steady reflux and
evolution of hydrogen (about 2201). After completing
the addition, the mixture was stirred for a further
0.5h and the solid then filtered off, washed with ether
and dried in vacuo to give the title compound (D13) as
a white solid (1.32kg, 97%).



1- Azabi cycl o[ 2. 2. 1] hept - 4-yl - N- net hoxycar boxam de (D18, 2g, 0.0118 nol e)
was treated with triphenyl phosphine (3.09, 0.0118 nvole) yandcarbon ™
tetrachloride (4m) in acetonitrile (100m) as in the mbtHiddASEMENANPHEETS
to give the imdoyl chloride as a lownelting solid (1. V0@, 779" I on
of this material was converted to the oxalate salt and ecrxpﬁaFEBs@Q?fior
nmet hanol / acetone to give the title conpound (EIl) as ajwjite crystallife
solid mp. 128-130[err]C. Oxal ate sagg:-[err]H Nnr (d6 O~ 6. . 1.96
(2H, m, 2.20 (2H, m, 3.22-3.34 (4H, m, 3.45 (2H, m, 3.92 (3H,
s). [err]C Nr‘rTi gierr DMSO) [err]: 31.59 (2C), 52724 (2C), 52.73, .
59.92, 62 CE on 6.54. Analysis Clerr]Herr] N err] OCl. C2H204 requires
C. 43.10; H 5.43; N 10.05; found C 43.06; H 5.47; N 10.04.

a-Methylene-y-butyrolactone (D14)

-

i

(Dl4)

A stirred suspension of paraformaldehyde (270g, 9.0
mole) in THF (3.5L) at room temperature in a 20L flask
under nitrogen was treated with a-formyl-y-butyrol-
actone sodium salt (D13, 270g, 2.0 mole). The mixture
was then immediately heated to reflux temperature for
lh. Evolution of a small quantity of gas was
observed. The mixture was cooled to around 10°C,
treated with saturated aqueous potassium carbonate
solution (500ml) and ether (1.5L), and the organic
layer-separated, dried (Na3SO4) and concentrated in
~vacuo to leave a pale yellow oil. This material was

distilled to give the title compound (D14) as a
colourless oil (125g, 64%) b.p. 76-80°C at 8smmHg.
1y Nmr (CDCls) &:

2.95-3.03 (2H, m), 4.40 (2H, t, J=7Hz), 5.69

(1H, t, J=3Hz), 6.25 (1H, t, J=3Hz)



-64- Exanple 12
a- (Met hoxyimno)-[err]-(l-azabicyclo[2.2.1] hept-4-yl)aceto- nitrile
NC 7e

hydrochl ori de salt (E12) pive
[err] REPLACEMENT SHEET

26 FEB 1897

- 37 -

pescription 15

(£)-7-Benzyl-7-aza-2-oxaspirof4,4inonan-1i-one (D15)

(\ | (D15)

A stirred solution of N-benzyl-N-(methoxymethyl)-N-
[(trimethylsilyl)methyl]amine (D12, 160g of 75% purity,
assume 0.51 mole) and a-methylene-y-butyrolactone (D14,
.50g, 0.51 mole) in dichloromethane (11) under nitrogen
was cooled to 0°C and then treated with a 1M solution
of trifluorcacetic acid in dichloromethane (50ml, 0.05
mole), keeping the temperature below 5°C. . The reaction
mixture was allowed to warm to room temperature over '
2h, then washed with saturated sodium bicarbonate
solution. The aqueous wash was extracted with
dichloromethane and the organic solutions then
combined, washed with brine, dried (NajS04) and
. concentrated in vacuc to leave a pale yellow oil. This
was distilled in vacuo to give the title compound (D15)
as a colourless oil (96g, 81%) b.p. 160-170°C at lmmHg
1y Nmr (CDCl3) §:
1.77-1.92 (1H, m), 2.15-2.40 (3H, m), 2.48-2.78
(3H, m), 2.85-2.98 (1H, m), 3"55-3'.70 (2H, m),
4.10-4.30 (2H, m), 7.15-7.35 (5H, m)



1- Azabi cycl o[ 2. 2. 1] hept - 4- yl - N- met hoxycar boxi m doyl chlori de oxal ate salt
(Ell, 0.4g, 0.0021 nole) was treated with sodi um cyanide (Q_16g. 0 0033
nmole) as in the nethod of Exanple 3 to give the im doyl CyﬂEPEKEEMENT
crystallising oil. Conversion to the hydrochloride salt 3fforded.t.he

conpound (E12) as a white crystalline solid (0.20g, 44% [mijp. 5 FES 1897
186-187[err] C. Hydrochloride: [err]H Nmr (dierr] DMSO) [err]:2 m% 94

)

SHE

ET

(2H M, 2.24 (2H ), 3.32-3.44 (4H, ). _ 3.53 (2H, l-—a-09(3H,
s). [err]C Nt (d[err] DVBO) [err]: 30.66 (20), 4§ 94, 51.89 (20C),
59. 33, 64. 16, 109. 00, 130.10. MS. Calcul ated masS—-e¢

derr] H errpeseripbion 16 1059 Observed mass = 179. 1057

gthyl l-benz l-1-azoniabicyclo[2.2.1lhept-4-ylcarboxy-

jate bromide (D16)

CO,Et

Ph o (D16)

A stirred solution of 7-benzyl-7-aza-2-oxaspiro[4.4]-
nonan-l-one (D15, 96g, 0.42 mole) in ethanol (150ml)

- was saturated with hydrogen bromide gas and then left

to stand for 18h. The solution was concentrated in
vacuo and the residue basified with saturated potassium
carbonate solution and extracted with chlorofoim. The
organic extract was dried (NaySO4) and concentrated in
vacuo to leave a pale brown oil. This was treated with
ether and the resulting solid filtered off, washed with
ether and dried to give the title compound (D16) as a
white solid (130g, 91%).

Description 17

Ethyl 1-azabicyclof2.2.1lhept-4-ylcarboxylate
hydrobromide salt (D17)

CO. E.t

NS

.HBr

(D17)
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A suspension of ethyl l-benzyl-l-azoniabicyclo[2.2.1]
hept_4—ylcarboxylate bromide (D16, 130g, 0.38 mole) in
ethanol (500ml) was hydrogenated over 10% palladium on
charcoal catalyst (8g) at atmospheric temperature and
pressure for 18h. The catalyst was removed by
filtering through celite, washing several times with
hot ethanol, and the filtrate concentrated in vacuo to
give the title compound (D17) as a crystalline white
solid (80.1g, 84%).
1§ Nmr (CD30D) &:
- 1.3 (3H, t, J=7Hz), 2.0-2.18 (2H, m), 2.3-2.5
(2H, m), 3.35-3.5 (2H, m), 3.45 (2H, s), 3.5-3.7
(2H, m), 4.25 (2H, q, J=7Hz)

. Description 18

1-Azabicyclor2.2.11hept-4-yl-N-methoxycarboxamide (D18)

o HOMe

4

Ethyl 1—azabicycio[2.2.1]hept—4-ylcarboxylate
hydrobromide salt (D17, 16.85g, 0.067 mole) was
converted to the acid chloride hydrochloride salt and
treated with methoxylamine hydrochloride (6.18g, 0.074
mole) and triethylamine as in the method of Description
8 to give the title compound (D18) as a pale brown -
crystalline solid (4.60g, 40%) m.p. 129-134°C.
1H Nmr (CDClj3) §:
1.48 (2H, m), 1.97 (2H, m), 2.66 (4H, m), 3.05
(2H, m), 3.80 (3H, s).

(D18)




1- Azabi cycl o[ 2. 2. 1] hept - 4-yl - N- net hoxycar boxanm de (D18, 0.7g, 0.0041 nDIe)

was converted to the hydrobrom de salt and treated with tri phemlp
0.0041 nol e) and carbon tetrabrom de (1.37g, 0.0041
acetonitrile (50m) at reflux for I h. The reaction m xture wa
saturated potassium carbonate (30m ) and extracted with chl orpf
50m ). The conbi ned organic extracts were dried (Na2S( err])
to an oil
met hanol / chl orof orm as eluant to afford the i m doyl

(1.08g,

(0. 49q,

huo ]II 11

IREPLA&EMENT QHEEEW

Saenn Cu Tt O
§ 2/65 £ 5B 1337
apor at ed

whi ch was chr omat ogr aphed_oggsi-l i ca using 2-3%

brom de ag an oi

and recryst cetone/ether to give the title conpound

colourless flakes mp. 133-134[err]C. Oxal ate salt:

1.96 (2H
(3H,

519 . A pqrtion of this material was converted to thelexatate 35art

(E13) as

1H Nt (d6 DVBO) 6:

£ 2 38 Ay o 2322271338 304 Helopropyl ket®ne?H M, 3.94

(D19)

(D19)

() 3-Cyano-l-azabicyclo[2.2.2]octane (Dl) (5g, 0.0368
mole) was converted to the acid chloride hydrochloride
salt as in the method of Description 2. To a mixture
of this material (1g, 0.0048 mole) and cyclopropyltri-
methylsilane* (0.54g, 0.0047 mole) in dichloromethane
(100ml) at room temperature was added aluminium
chloride (1.27g, 0.0095 mole) in portions with
cooling. After stirring at room temperature for 16h
the reaction mixture was poured into saturated
potassium carbonate (75ml) and extracted with
chloroform (3 X 75ml). The combined extracts were
dried (NajS0O4) and evaporated to an oil which was
chromatographed "on silica gel using 10% methanol/

chloroform as eluant to give the ketone (D19) as a pale

yellow oil (0.16g, 19%).
1H Nmr (CDCl3) 6:
 0.76-1.06 (4H, m), 1.33 (2H, m), 1.62 (2H, m),
1.89 (1H, m), 2.60-2.92 (6H, m), 3.22-3.49 (2H,
. - m).
13c Nmr (CDCl3) 6:

10.60, 10.92, 19.83, 22.14, 24.17, 27.12, 46.93,

47.17, 47.93, 49.89, 211.37

*M. Grignon-Dubois, J. Dunqgues and R. Calas,
Synthesis, 1976, 737



[err]C Nmr (d[err] DVBO [err]: 32.14 (2C), 52.17 (254107 -

60. 35, 62.61, 129.66. Anal ysis C[err]H[err]N[err]CBr.CE!H!JB@EW'&?JW@@ET
C 37.17; H 4.68; N 8.67; found C. 37.38;, H 4.67; N 8. 83
- 66 - Exanple 14  1-Azabicyclo[2 .2.1] hept-4-yl - N-net hoxycar bpgi FE@oIRY7
fluoride oxal ate salt (E14) bP% PG

- 41 -

Descrigtion 20

+) cis-2-Benzyl-hexahydropyranof3,4-c rrole-4(1H) -

one ! D20 !
0
o

(D20)

To a stirred solution of 5,6-dihydro-2H-pyran-2-one¥*
(136g, 1.39 mole) in dichloromethane (2L) at -20°C was
added N-benzyl-N-(methoxymethyl)-N-trimethylsilylmethyl
amine (80% pure) (D12, 450g, 1.5 mole). To this
solution was added trifluoroacetic acid in
dichloromethane (140ml, 1 molar solution) at =20°C.

The reaction was then transferred at -20°C under a
small positive pressure of nitrogen via a double ended
needle to a second flask on a water bath at 30°C. As
the cold mixture warmed up an exothermic reaction
-occurred and the rate of addition'waé controlled to
maintain gentle reflux. When addition was complete and
the reaction had subsided the solution was allowed to
stand at room temperature for 2h. The reaction was
then washed with saturated aqueous potassium carbonate
solution, dried (Na;SO4) and concentrated in vacuo to a
gum. Vacuum distillation afforded the. title compound
as a single main fraction b.p. 130'19°°co.5mmHg (D20,
180.9g, 0.73 mole, 56%).

*0Org. Syn., Vol. 56, P49.



[err] 1- Azabi cycl o[ 2. 2. 1] hept - 4-yl - N- net hoxycar boxam de (D18, 1. 6g,
0. 0094 nole) was converted to the hydrofluoride salt by the addition of
hydrogen fluoride-pyridine (A drich). The salt was di ssol vgd—+a—+efluxing

acetonitrile (150m ) and diethyl am nosul phur trifluoride ([MBE?LKUEWHNn SHEET
0.0095 nole) in acetonitrile (5mM) was added in a single port
reaction mxture was i medi ately cool ed and poured into saturaﬁgg Eﬁgaﬂazu
car bonat e (100n1) and extracted w th_chhoroform (4 x 100m Cc i e

organi c

1H NMR (CDCl3) &:

1.55-1.72 (1€, m), 1.95-2.10 (1H, m), 2.23-2.34
(1H, m), 2.63-3.0 (4H, m), 3.05-3.2 (lH, m),
3.55 and 3.65 each (1H, 4, J=12Hz), 4.22 (1lH, t,
J=12Hz), 4.35-4.48 (1H, m), 7.30 (5H, brs).

13c NMR CDClj 6:
28.4, 35.1, 42.1, 57.5, 59.6, 60.2, 67.2, 127.2,
128.4, 128.7, 138.6, 173.3

Description 21

+) endo Ethvl-l-azabicyclol2.2.1lhept-3-vlcarboxylate

(D21)
@ ( )

N

~CO,Et

(D21)

() cis-2-benzyl-hexahydropyrano(3,4-c]pyrrole-4(1H)-
one (D20) (180g, 0.78 mole) in ethanol (400ml) was
stirred and cooled to 0°C and hydrogen bromide gas
introduced at such a rate that the temperature did not
rise above 20°C until the solution was saturated. The
reaction was allowed to stand at room teﬁperature for
6h. The reaction was then poured into a well stirred
mixture of chloroform (2L) and saturated aqueous
potassium carbonate solution (1.5L) which was cooled by
the addition of solid carbon dioxide. The organic
layer was separatéd and the aqueous layer extracted
with chloroform (4 x 1L). The combined organic
extracts were dried (NajSO4) concentrated in vacuo to a
gum. The gum was then stirred with ether (3 x 750ml)
to remove any unreacted starting material and the ether



extracts were dried (Na2SO4) and evaporated to an oil which was

chromat ographed on silica using 2-3% nmethanol/chloroformas eluant to yield
the imdoyl fluoride as an oil (0.40g, 25% . Additd.an of oxalic aC|d and
recrystallisation from nethanol /acetone gave the i REm £4Q -
white crystalline solid mp. 114-116[err] C. Oxal afe )
(d[err] DVBO [err]: 1.89 (2H, m, 2.17 (¥ 2P
3.42 (2H, m), 3.77 (3H, s) [err]C Nnx {sgl[err] DVBD {] 9. 86
(20, 46.78 (d, [err]J[err] = 29Hz), 52.08 ; ;

rlggu??egdc | gsobolh; dum GEARE1LAREL e EnchBL L. h\t?ilﬁ 10. 72
charcoal 10% (20g) was then added and the’ mixture T
stirred under an atmosphere of hydrogen at S0°C for éh
when the uptake of hydrogen was complete. The reaction
was then filtered through Kieselguhr and concentrated
in vacuc to a gum. This was partitioned between
chloroform and saturated aqueous potassium carbonate
solution. The organic phase was separated, dried over
sodium sulphate and concentrated in vacuoc to a gum.
pistillation in vacuo afforded the title compound (D21,
75g, 0.44 mole, 56%) as an oil b.p. 90-95°Cy, smmug
lH NMR (CDCl3) 6:
1.28 (3H, t, J=8Hz), 1.3-1.45 (1H, m), 1.5-1.65
{1H, m), 2.5-2.7 (3H, m), 2.85-3.05 (5H, m),
4.15 (2H, g, J=8Hz)

13c NMR CDCl3 §:
14.2 (CH3), 25.3 (C-5), 40.9 and 46.3 (C-3 and
c-4), 53.2, 55.7, 60.5, 61.2 (C-2, C-6,.C-7,
CH20)., 173.2 (C=0)

Description 22

{+) exo- and endo-l-Azabicyclo[2.2.1]lhept-3-ylcarbonyl
chloride hydrochloride salt (D22)

e
I

@DL<\ \fph\él
<HC1

(D22)
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-67- Exanple 15 () 1-Azabicyclo[2.2.2]oct-3-yl cycloprgpyL_keLgnem*“.~
trans- O met hyl oxi me hydrochl ori de salt (EL5) REPLACEMENT SHESL
[err] " ([err]) 1-Azabicyclo[2.2.2]oct-3-yl cycl oprgpyt—~ketone’ \E&Q

0.1g, 0.0006 nole) in nethanol (}5n1) was treated 26 FES 1097

|

- 44 - o>

(1) gggg-Ethyl—l-azabicyclo[2.2.l]hept-3-yl carboxylate
(p21) (4.09, 0.02 mole) in ethanol (20ml) was added to
» refluxing solution of sodium ethoxide prepared by
adding sodium (0.4g, 0.017 mole) to ethanol (80ml).

rhe mixture was heated under reflux for 4h, coocled and
evaporated to dryness to give a mixture of the exo and
endo esters (D9) and (D21) in the ratio of 7:2. This
was treated with hydrochloric acid (5N, 100ml) and then
thionyl chloride (50ml) as in the method of Description
g to yield a2 mixture of the title compounds (D22) as a

yellow oil (4.7g, 100%).
pescription 23

() endo-1-Azabicyclo[2.2.1lhept-3-vl-N-methoxycarbox-

amide (D23)

NHOMe

(D23)

(t) gggg-Ethyl-l—azabicyclo[2.2.l]hept—3-yl carboxylate
(D21) (3.0g, 0.018 mole) was converted to the acid
chloride hydrochloride salt and treated with
methoxylamine hydrochloride (1.42g, 0.017 mole) and
Pyridine as in the method of Description 8 to give the
title compound (D23) (2.00g, 66%) .as a low melting
Soligd.



wi t h et hoxyl am ne hydrochl oride (0.15g, 0.0018 nole) at reflux for 20h.
After cooling, the reaction m xture was concentrated i n vacuo, saturated
pot assi um carbonate (20m ) was added and the m th'#%ﬁﬁgi"' xeteqd with
chloroform (4 x 30m ). The conbi ned organic ext“a&ig;*_:@‘

and evaporated to give an oil which was chromat C 1
15- 20% net hanol / chl orof orm as eluant to afford

met hanol / acetone to give the title coapagnd(El
solid mp. 225-228[err]C (deconp.). Hydrochlori

[err]: 0.66- H..m, 1.66 (1H, m, 1.80-2.06 \ :
2.45 (1H, m,lﬁs?’g‘g-g?ggl%@'m, 3. 82 ESH, " S). [erE]C N (d[eF)r]
DVBO) [err]: 14461 .55162H3. 80, 274893.05 g5H.2m)523.37 48H,

44.95, 45.28, 47.344,61.43, 157.66 M S. Cal cul ated mass for Cl12H20ON20 =
208. 1576 Cbservgd mass = 208. 1576

when a mixture of (t) exo and endo-l-~azabicyclo[2.2.1]
hept-3-ylcarbonyl chloride hydrochloride salt (D22,
4.76g, 0.02 mole) was employed in the above reaction
the product was a 7:2 mixture (3.15g, 78%) of the exo
and endo N-methoxycarboxamide (D10) and (D23).

Description 24

() exo-1-Azabicyclo[2.2.1]hept-3-yl-N~ethoxycarbox-
amide (D24)
(j- g NHOEt

(D24)

(+) exo and gggg—l-Azabicyclo[z.2.1]hept—3—ylcarbonyl
chloride hydrochloride salt (D22} (4.66g, 0.024 mole)
was treated with ethoxylamine hydrochloride (2.4g,
0.024 mole) and pyridine as in the method of
Description 8 to give the title compound (D24) (2.04q,
46%) as an oil. The endo isomer was not isolated.
1§ NMR (CDCl3) &:
1.05-1.22 (1H, m), 1.28 (3H, t, J=THz),
1.55-1.71 (1H, m), 2.28-3.12 (SH, m), 3.93 (2H,
q, J=THz) '
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It (E16 A
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pescription 2§

() exo and endo-l-Azabicyclof2.2.1lhept-3-yl-N-prop-2-
yayloxycarboxamide (D25)

{D25)

() exo and endo-1l-Azabicyclo[2.2.1]hept-3-ylcarbonyl-
chloride hydrochloride salt (D22) (11.8g, 0.06 mole)
was treated with propargyloxylamine* hydrochloride
(6.5g, 0.06 mole) and pyridine as in the method of
Description 8 to give the title compounds (D25) as a
7:2 mixture of exo and endo isomers (2.02g, 16%).

*(US patent 3,398,180; CA:57:728866)

Description 26

+) endo-l-Azabicyclo 2.2.l]hept—3~vlcvclogrogyl ketone
(D26)

(8]
i
e Y <]

(D26)

() endo-Ethyl-l-azabicyclo{2.2.1]hept-3-ylcarboxylate
(D21, 4g, 23.7 mmole) was converted to the acid



([err]) endo-I-Azabicycl o[ 2. 2. 1] hept -3-yl - N-net hoxycar box- am de (D23)
(1.42g, 0.0083 nole) was treated with triphenyl phosphi ne (2.19g, 0.0083
nol e) and carbon tetrachloride (2m) in acetonitrilf, g Tt

met hod of Exanple 5 to give the inmdoyl chloride as Bt Fes SHEET [ 0. 64,
38% . A portion of this material was converted to the} oxal at € 3art=an
crystallised fromethanol /diethyl ether to yield the }i gl R
as a white crystalline solid mp. 123-J25[err]C. Q4aljpte salt: 1H
DVBO) 6: 1.55-1.68 (1H, m, 1.95-2.05 (1H, t , 3.10-3770—
m, 4.01 (3H, s). [erggj NMR (d[err]. DMSO Jgerr]: g 22.13, 39.2
45.61, 51.9t¢hlepide hydrochlepldy salt as hpethy me

pescription 2. To a mixture of this material (4.6g,
23.7.mmole) and cyclopropyltrimethylsilane (1.92g, 35
mmole) in dry dichloromethane (250ml), under nitrogen,
cooled in ice, was added aluminium chloride (7.89g, 59
mmole) in portions. After refluxing for 17h, the
reaction mixture was cooled on ice, treated with
saturated aqueous potassium carbonate (50ml) and water
(50ml). The aqueous and organic phases were separated,
and the aqueous phase extracted with chloroform (3 x
200ml). The combined organic extracts were dried
(Na3S04) and evaporated to an oil which was
chromatographed on silica gel in a gradient of 0-20%
methanol in chloroform to afford the title compound
(D26) as an oil (0.13g, 3%).

Description 27

(+) exo- and endo-3-Oxo-3-({l-azabicyclof2.2.1]hept-3-
yl)propionitrile lithium salt (D27)

OLi

(D27)

A solution of diisopropylamine (0.35g, 5.92 mmole) in
tetrahydrofuran (20ml), under nitrogen, was cooled to
-789C then treated with n-butyl lithium (3.7ml of a
1.6M solution in hexane, 5.92 mmole) and

N,N,N' ,N'-tetramethylethylenediamine (0.69g, 5.92
mmole). The solution was allowed to warm up to -20°C
over about five minutes, then cooled back down to
-789cC.



Anal ysi s: C8H13N2OC . C2H204 requires C. 43.10; H 5f7
42.99; H 5.48; N 9.86
17 () endo-a-(Met hoxyi m no)-a-(l-azabicycl o[ 2. 2. 1f]
oxal ate salt (E17) ¢

- 48 -

The solution was treated with acetonitrile (0.24g, 5.92
mmole), then after fifteen minutes treated with (%)
endo-ethyl-l-azabicyclo[2.2.1]hept-3-ylcarboxylate
(D21, 0.5g, 2.95 mmole) in tetrahydrofuran (zml).

After 0.5h the solution was concentrated in vacuo to
afford the title compound (D27) as a beige solid (1.5qg)
which was used without further purification.



([err]) endo-I-Azabicycl o[ 2. 2. 1] hept - 3-yl - N-net hoxycar box- i m doyl chloride
(E16) (0.5g, 0.0027 nole) was treated with sodium cyanide (0.2g, 0.004
nole) as in the nmethod of Exanple 3 to give the cyano-oxine as an oi
(0.035g, 7%9. This material was converted to the gxata
crystallised from ethanol /diethyl ether to glve t eﬂEPhAGE E17) as

DVSO) 6 1.59-1.72 (1H, m, 1.
(8H, m), 4.17 (3H, s) [err] C NVR (d[efr49 DVBO) [efr
40.88, 52.03, 52.18, 58.93, 64.05, .

gxample 1

+) l-Azabicyclo[2.2.2]oct-3-y1l-N-methoxycarboximidoyl
chloride oxalate salt (El)

Cl

I\N/ OCH3 |
+
{-)
Kj\
W . (COOH) 5

() l1-Azabicyclo{2.2.2]oct-3-yl-N-methoxycarboxamide
(D2, 2.77g, 0.0151mole) in nitromethane (50ml) was
treated with phosphorous pentachloride at -10°C. After
0.25h the reaction mixture was poured into saturated
aqueous potassium carbonate solution (30ml) and
extracted with chloroform (4 x 50ml). The combined
extracts were dried (NajS0O4) and evaporated to give an
oil which was chfomatographed on neutral alumina using-
1% methanol/chloroform as eluant to yield the imidoyl
chloride as a mobile oil (0.853g, 28%).
lH Nmr (CDCl3) &: |
1.42 (1H, m), 1.68 (3H, m), 2.23 (1H, m),
2.63-2.96 (5H, m), 3.05 (1H, dt, J=10Hz, 1lHz),
3.35 (1H, dd, J=10Hz, SHz), 3.98 (3H, s).
13c Nmr (CDCl3) &: '
21.62, 25.03, 27.33, 44.69, 47.41, 47.49, 50.62,
~ 63.10, 140.82.
Ir (film) 1660, 1040cm~1.

(E1)

A portion of this material was converted to the oxalate
salt which was recrystallised from methanol/acetone to



MS. Calculated mass for Clerr]H err] N3O = 179. 1058 Qbserved nass
179. 1062 - 70 -
([err]) exo- and endo-I-Azabicyclo[2.2.1]hept-3-yl
brom de oxal ate salts (E18) and (E19)
NOwve

- 50 -

give the title compound (E1) as a white crystalline
solid. m.p. 143-146°C.

1H Nmr (dg DMSO) §:
1.73 (2H, m), 1.92 (2H, m), 2.39 (1H, m),
3.08-3.30 (SH, m), 3.46 (2H, m), 3.94 (3H, s).
13c Nmr (dg DMSO) &:
18.26, 22.58, 23.27, 40.79, 45.14, 45.22, 47.19,
62.77, 137.95.

Analysis CgHjgN2OCl.CoH204 requires C: 45.14; H: 5.85;
'N: 9.57; found C: 45.08; H: 5.84; N: 9.74



[err]
hept - 3-yl -
converted

acetone. The m xture was evaporated to dryness an

refl uxing
added f ol

heat ed under reflux for 30 mn. A fdr I~ anmount
(1.0g, 0.003 nole) and triphenyl phosphi ne (0. 8g,

drive the
The m xtur
sol uti on

A 7:2 mxture of () exo- and endo- 1l-azabicyclo[2.2.1]-
N- met hoxycar boxam de (D10) and (D23) (1.5g, 0.0088 nole) was
to the hydrobrom de salts by addition ofom v  HBr in
REEACEMENTSHIEEIS ¢l ved i n
Z. 90, 070088-1nlie) was
rolze} . FAWeEQL? X uge was
f Jcarbon tetrabfom de

03 nolre) was—adged to

r gegriplen 2 0 conpletion foll owed by a-fu_fher 30 mn at retl ux.
s allowed to cool slightly and saturated potassrumtar bonate

acetonitrile (50m ). Carbon tetrabromd
owed by triphenyl phosphine (2.3g, 0.008

+) 1-Azabicyclof2.2.2]oct-3-y1-N-methoxycarboximidic
acid methv]l ester oxalate salt (E2)

OCH3
OCH

(%) v
[\ N

. (COOH) 2
(E2)

() l-Azabicyclo[2.2.2])oct-3-yl-N-methoxycarboximidoyl
chloride (El1) (0.063g, 0.0031 mole) in dry methanol
(10ml) was treated with sodium methoxide (0.0252g,
0.0047 mole) at reflux for 48h. The reaction mixture
was concentrated in vacuc and the residue partitioned
between saturated aqueous potassium'carbonate solution
(15ml) and chloroform (5 x 50ml). The combined organic
extracts were dried (Nézso4) and evaporated to an oil,
which was chromatographed on neutral alumina using
2-20% methanol/chloroform to afford 3-cyano-1-
azabicyclo[2.2.2]octane (0.097g, 23%, spectral
properties identical to D1) and the imidic acid ester
as a gqum (0.129g, 21%).
18 Nmr (CDCls3) &: .
1.52 (1H, m), 1.77 (2H, m), 1.94 (lH, m), 2.12
(1H, m), 2.66 (1H, m), 2.85-3.15 (5H, m), 3.40
(1H, 44, J=10Hz, S5Hz), 3.78 (3H, s), 3.92 (3H,
s). :
13c Nmr (CDClj3) §&:
21.03, 24.27, 26.29, 37.10, 46.97, 47.19, 49.43,
58.70, 62.58, 155.48.
MS (CI) M*t+1 - 199.



(50mM ) was added with vigorous stirring. The m xture was extracted with

chloroform (3 x 100m ) and the combined organic ext
2N hydrochloric acid (2 x 100m ). The conbi ned aci
saturated by careful addition of potassium carbonatie.

PLACEMENE SeiEEDe

separated was extracted into chloroform (2 x |00m )' whighh Wy gtyqu;eq

(Na2SO™4), filtered and evaporated to dryness.

- 71 - The residue was chromat ographegh an sili ca . | eI
met hanol / chl oroform  This gave the exo

!
el atrmy—w-t+- 0-;

a portion of this material was converted to the oxalate
salt which was recrystallised from methanol/acetone to
give the title compound (E2) as a white crystalline

solid. m.p. 90-93°cC.
1l Nmr (dg DMSO) 6:

1.61-1.93 (4H, m), 2.19 (1H, m), 3.00-3.23 (5H,
m), 3.34 (2H, m), 3.68 (3H, s), 3.85 (3H, s5).

13c Nmr (dg DMSO) 4:

18.49, 22.61, 22.76, 34.13, 45.08, 45.38, 47.04,

57.87, 61.60, 154.18.

Analysis Cj;gH1gN2032.C3H204 requires C: 49.99; H: 6.99;

N: 9.72; found C: 49.92; H: 7.09; N: 9.62



conpound as the less polar fraction (0.37g, 18%
oxal ate salt. Trituration with diethyl ether gave
(0.47g) as a white crystalline solid mp. 98-102]

p
fraction gave the endo isoner (0.07g, 4% which whs cgrﬁlqrggaqgg'p [ h
t

oxal ate salt. Crystallisation from ethanol/diethy
conpound (E19) (0.068g) as a white cLy%bgU I ne so
(E18) Oxalate salt [err]H NVR (d[err] O [err]
m, 2:01-2.15 (1H, r?, 3.12-3.62 (8H, m,
(d[err] DNVBGEX :

" HRELACEVENE Gisin

eI ]'L, The—Tor

¢t her gave the
| M P14 TAE] ef
1.72-1.83

A2 (3H"8) T TerT

26.94, 40.39, 49.45, 51.70, 55.56, 56.70,

62. 92, 131. 27 Analysis: C8H err] N2OBr. C2H204 requires C. 37.17; H -

4.68, N 8'6Zé)f&gfﬂ%éﬁog§&mk%b)HﬁJ%lggéégié%é§%[2.2.2]oct-

j-yliacetonitrile hydrochloride salt (E3)

CN
J§> oca,
N .HCL

()

(E3)

(£) l1-Azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidoyl
chloride (El) (0.067g, 0.33mmol) in dry DMSO (5ml) was
treated with sodium cyanide (0.019g, 0.40mmol) at 100°C
for 5h. The solvent was evaporated in vacuo and the

residue partitioned between saturated

aqueous potassium

carbonate solution (10ml) and chloroform (5 x 30ml).
The combined organic extracts were dried (NazS04) anﬁ
evaporated to an oil, which was chromatographed on
silica using 7% methanol/chloroform to afford
3—cyano-1—a2abicyclo[2.2;2]octane (b.ooeg, 19%,
spectral -properties identical to Dl1) and the imidoyl

cyanide as crystallising oil (0.01l6g,
1H Nmr (CDCl3) 6:

27%) .

1.46 (1H, m), 1.56~1.77 (3H, m), 2.14 (1H, m),
2.62-3.00 (SH, m), 3.06 (1H, dt, J=10Hz, 1Hz),
3.27 (1H, 44, J=10Hz, 5Hz), 4.01 (3H, s).

13c Nmr (cDCl3) 6:
20.79, 25.01, 26.59, 39.22, 46

.90, 47.00, 48.87,



4.68; N 8.67; found C 37.31; H 4.67; N 8.60
Exanpl e 20 Co

(E19) Oxalate salt [err]H NVR (d[err] DVBO) [err]: ——2-55-1_70 (1H,
1.91-2.07 (1H
DVBO [err]: 22. 03, 40.12, 47.64, 51.91,

m, 3.09-3.73 (8H, m), 4.04((RERLACEMERTT
129.87 Analysis: C8H err] N20Br. C2H204 fe

~ 54 -

A portion of this material was converted to the
hydrochloride salt which was recrystallised from
acetone/ether to give the title compound (E3) as a
white crystalline solid. m.p. 176-182°C.
lg Nmr (dg DMSO) &: )
1.63-2.02 (4H, m), 2.32 (1H, m), 3.01-3.67 (7H,
m), 4.07 (3K, s).
13Cc Nmr (Dg DMSO) &:
18.1, 22.7, 23.3, 35.9, 44.9, 45.2, 46.2, 64.0,
109.9, 131.7
Analysis: CjgH15N30.HC1l requires C: 52.29; H: 7.02; N:
18.29; found: C: 51.98; H: 7.10; N: 18.33




([err]] exo-1-Azabicyclo[2 .2.1]hept-3-yl- N—nethoxy carbOX|n1doyI fluoride
oxal ate salt (E20) 1)
exo- | - Azabi cycl o[ 2. 2. | ] hept - 3-yl - N- net hoxycar box- éN$CEMEBﬁﬁHEEUE18)
(0.14g, 0.0006 nole) in dry dinethylformam de (10n]) rwas—heated—at
140[err] C for 20h with cesiumfluoride supported oph gahc§ ymp de
(6.09)*. The m xture was allowed to cool and then tered masﬁng t he
atre-was-evaporajed to

—————

— —

filter cake with di nethyl-formam de 1@s )} The fi
dryness and the

gxample 4

+) l-Azabicyclo[3.2.1]oct-5-v1 ethynyl ketone
o-methyloxime oxalate salt (E4)

(%)
- N
N /\\\ . (COOH)

Aqueous 12M sodium hydroxide (15ml) at 0°C was added to
a mixture of l-azabicyclo[3.2.l]oct-5-yl
trimethylsilylethynyl ketone O-methyloxime (D7, 0.63g,
0.0024 mole) and triethylbenzylamine b;omide (0.22qg,
0.80 mole) in acetonitrile (15ml) at 0°C. The reaction
mixture was stirred at 0°C for 10 minutes then diluted
with ether (100ml). The organic'phase was separated,
dried (NajSO4), and evaporated. The residue was
taken-up in dry ether (200ml) and filtered through
Kieselguhr, then evaporated to give the ethynyl oxime
as a pale .yellow oil. This material was converted to
the oxalate and recrystallised from acetone to yield
the titie compound (E4) as a 6:1 mixture of cis and
trans isomers (0.62g, 93%) m.p. 119-121°C.
Oxalate salt: lH Nmr (major isomer, dg DMSO) &:
1.65-2.25 (6H, m), 3.09-3.57 (6H, m),'3.86 (3H,
s), 5.04 (1lH, s) '
13¢c Nmr (major isomer, dg-DMSO) &:
16.77, 31.04, 32.50, 46.86, 49.47, 51.33, 58.51,
62.34, 72.71, 93.45, 141.98 '
MS Calculated mass for CilHlsNzO = 192.1263
Observed mass = 192.1263



resi due chromat ographed on silica eluting with 0-5% nmet hanol / chl or of orm
Thi s mat-etd-al-was

This gave the fluoro conpound as an oil (0.025g, 24%.

converted to the oxalate and crystallised from ethanol /diethyl

ether. to

yield the title conmpound (E20) as a white crystall |
)ﬁ@gpgﬂem PRHEET

115-117[err]C. Oxalate salt [err]H NVR (d[err] DWMS

1.59-1.83 (1H, m, 1.88-2.03 (1H m, 2.95-3.41 ‘ (8H anhn
MS. Calculated mass for CJertr]¥err]Nerr]OF £ 317’2?15‘1%
172. 1012 *J. Chem Soc., Chem Conmun., 791}(1986).. e

Examgle S '

£3) 1-Azabicyclo[3.2.1]oct-5-y1-N-methoxycarboximidoyl
chloride oxalate salt (E5)

(1)4: S—
~ N

. (COOH)
MeoN?  Cl 2

(ES)

Triphenylphosphine (2.20g, 0.0084 mole) was added in a
single portion to l-azabicyclo[3.2.1]oct-5-yl-N-
methoxycarboxamide (D8, 1.54g, 0.0084 mole) and carbon
tetrachloride (2ml) - in acetonitrile (50ml) at reflux.
After 2 minutes the reaction mixture was poured into
saturated aqueous potassium carbonate solution (30ml)
and extracted with chloroform (4 x 50ml). The combined
extracts were dried (Na3S0O4) and evaporated to give an
0il which was chromatographed on silica using 10%
methanol/chloroform as eluant to give the imidoyl
chloride as a crystallising oil (0.84g, 50%). A
portion of this material was converted to the oxalate
salt and recrystallised from methanol/acetone to give
the title compound (ES) as colourless flakes m.p.
130-132°cC.
Oxalate: 1H Nmr (dg DMSO) &:
1.72-2.29 (6H, m), 3.16-3.56 (6H, m), 3.90 (3H,
s). - '
13¢c Nmr (dg DMsSO) &:

16.68, 31.09, 32.44, 49.20, 49.34, 51.32, 58.58,

62.63, 139.74
Analysis: CgH;g5N20Cl.CoH204 requires C: 45.14; H: 5.85;
N: 9.57; found C: 44.98; H: 5.76; N: 9.45

K}

/74 (3H,
Observed




- 73 - Exanple 21 () exo-I-Azabicyclo[ 22.1]hept-3-yl-N-ethoxy

l'.a.—.—

car boxi m doyl chloride oxalate salt (E21)
() exo-1-Azabicycl o[ 2.2. 1] hept - 3-yl - N- et hoxycar box- anlpGEPCBQEMENM!ﬁﬁEET
0.0027 nole) was treated with triphenyl phosphine (0.72g, p—6627Fmote)—and
carbon 26 FEB 1397
- 57 -
gﬁgﬁég_i

a- (Methox 1miho -a-(1l-azablcyclof3.2.1]lockt-5-v1

acetonitrile hydrochloride salt (E6)

(E6)

(x) l-Azabicyclo[3.2.1]oct~5-yl-~N-methoxycarboximidoyl
chloride (ES, 0.65g, 0.0032 mole) was treated with
sodium cyanide (0.23g, 0.0047 mole) as in the method of
Example 3 to give the cyano-oxime as an oil (0.41g,
66%). A portion of this material was converted to the
hydréchloride salt and recrystallised from
acetone/ether to give the title compound (E6) as a
white crystalline solid m.p. 196-198°C.
Hydrochloride: lH Nmr (dg DMSO) &: .

1.76-2.33 (6H, m), 3.18-3.28 (2H, m), 3.33-3.56

(4H, m), 4.05 (3H, s). '
13C Nmr (dg DMSO) &:

16.51, 30.37, 31.52, 45.70, 49.31, 50.94, 57.84,

_ 64.06, 109.01, 133.57.

Analysis: CjgH;5N30.HCl requires C: 52.29; H: 7.02; N:
18.29; found C: 52.10; H: 7.05; N: 18.04.



tetrachloride (Im) in acetonitrile (20m) as in the nethod of Exanple 5 to
give the imdoyl chloride as a colourless oil (0.15g, 27% . This materi al

was converted to the oxalate and crystallised from i her to
give the title conpound (E21) as a white crystallinjrg’)@ﬁzgéﬁmg»ﬁr‘q}g!-”;gr
126-128[err]C. Oxalate salt [err]H NVR (d[err] DVBSO}[err]. 1. B4
(3H t, J=7THz)), 1.70-1.83 (1H m), 2. 00- 2. 15D§é,5rﬁﬁﬁé35ﬂ'1-3. 54
(8H, m, 4.27 (2H, g, J=7Hz). [err]C NWR (d6 Q _lerr]:

14.27, 26.68, 39.65, 47.03, 51.40, 545977 56.51, 70.41, 137.31

Analysis: Cerr]Herr]Nerr]Od.C2H204 requires C 4b.14; H..5.85, N ). 57;
found C: 44}3,‘%@9 16£75.80; N 9.34 .

+) 1-Azabicyclof3.2.1]oct-5-yl-N-methoxycarboximidoyl
promide oxalate salt (E7)

+
(=) 2\
\/N
MeON ~ TBr .(COOH)2

(E7)

Triphenylphosphine (0.86g, 0.0033 mole) was added to a
mixture of I—azabicyclo[3.2.l]oct-5—yl—N-methoxy-
carboxamide (D8, 0.6g, 0.0033 mole) and carbon _
tetrabromide (1.09g, 0.0033 mole) in acetonitrile
(30ml) at reflux. The reaction mixture was refluxed
for 4h then poured into saturated potassium carbonate
(30ml) and extracted with chloroform (5 x 50ml). The
combined extracts were dried (NaySO4) and evaporated to
give an oil which was chromatographed on silica using
12% methanol/chloroform as eluant to afford the imidoyl
bromide as an oil. This material was converted to the
oxalate salt and recrystallised from acetone/ether to
give the title compound (E7) as a white crystalline
solid (0.15g, 14%) m.p. 145-147°C.
Oxalate salt: 1H Nmr (dg DMSO) &:
1.72-2.26 (6H, m), 3.15-3.55 (6H, m), 3.93 (3H,
s)..
13c Nmr (dg DMSO) &: .
16.74, 31.82, 33.14, 45.10, 50.39, 51.33, 58.94,
62.55, 133.70.
Analysis: CgH)gN9OBr.CoH204 requires C: 39.19; H: 5.08;
N: 8.31; found C: 39.14; H: 5.13; N: 8.09



oxor (L hoxyi i na)-[ &1 REPLACERENT SHEET
exo- a- ( Et hoxvi mi no) - [ err] - (I - azabi cycl of 2. 2. 1] hept -
oxal ate salt (E22)

- 59 -

Egamgle 8

+) exo-1-Azabicyclo[2.2.1lhept~3-yl-N-methoxy-
carboximidoyl chloride oxalate salt (E8)

NOMe

(E8)

exo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarboxamide
(D10, 0.4g, 0.0024 mole) was treated with '
triphenylphosphine (0.62g, 0.0024 mole) and carbon
' tetrachloride (1ml) in acetonitrile (30ml) as in the
method of Example 5 to give the imidoyl.chloride as a
colourless oil (0.15g, 34%). A portion of this '
material was converted to the oxalate salt and
recrystallised from acetone/methancl to yield the title
coﬁpound (E8) as a white crystélline solid m.p.
118-120°cC. :
Oxalate salt: l1H Nmr (dg DMSO) &:
' 1.68 (1H, m), 1.98 (1H, m), 3.02-3.53 (8H, m),
3.91 (3H, s).
13¢ Nmr (dg DMSO) §: .
26.73, 38.58, 39.81, 46.91, 51.43, 54.78, 56.54,
62.69, 137.73
Analysis: CgHj3jN,0Cl.CoH204 requires C: 43.10; H: 5.43;
N: 10.05; found C: 42.98; H: 5.50; N: 9.74.



e

e

([err]) exo-I|-Azabicyclo[2.2.1] hept-3-yl-N-ethoxycarboxim -
(E21) (0.415g, 0.002 nole) was treated wth sodi '

nol e) as

in the nethod of Exanple 3 to give the

(0.2g, 51%. This material was converted to the oxa sal t

crystallised fromacetone/diethyl ether to give t eiﬂ?ﬁe&E% oun

(d[err] DVBO [err]: 1.37 (3H,_t, J=7Hz),

2.01-2.15 (1H, m), 3.05-3.65 (8H, M0 4740 (2H, . —1Brr] C
NVR(d[ err] DVBO) [err]: 14.19. 26.83, 39.62—47"T4_ 51.46, 54.23:
56. 39,

requires

gxampld.®2, 110.32, 131.58 Analysis: Cerr]Herr]Nerr] O C2H204
> 50.88; H 6.05; N 14.83; found C 50.70; H 6.04; N 14.61

+) exo-g-(Methoxvimino)-a- l—azabic clof2.2.11hept-3-

yljacetonitrile hydrochloride salt (FE9)

. TOMe
(i) )\
L\ CH
.HC1

(£)1-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarboximidoyl
chloride (E8, 0.14g, 0.0007 mole) was treated with
sodium cyanide (0.06g, 0.0012 mole) as in the method of
Example 3 to give the cyano-oxime as a pale yeliow oil
(0.09g, 68%). A portion of this material was converted
to the hydrochloride salt and recrystallised from
methanol/acetone to give the title compound (E9) as a
white crystalline solid m.p. 213-215°cC.
Hydrochloride: lH Nmr (dg DMSO) §&: '
1.76 (1H, m), 2.04 (1H, m), 3.03-3.38 (5H, m),
3.52 (2H, m), 4.04 (3H, s).
13c Nmr (dg DMSO) &:
26.72, 39.67, 42.05, 51.50, 53.97, 56.55, 64.25,
110.44, 131.86 o
Analysis CgHj3N30.HCl requires C: 50.12; H: 6.54; N:
19.48; found C: 49.82; H: 6.60; N: 19.16. |

(E3)



REPLACEMENT SHEET - 75 - Exanple 23
exo-| - Azabi cycl o[ 2. 2. 1 ] hept - 3- vl - N- et hoxy car boxi m
salt (E23) NCEt
Br [err]
- 61 - ;
Example 10 ‘

+) l-Azabicyclor2.2.21oct-3-yl-N-methoxycarboximidoyl
fluoride oxalate salt (E10

NOMe

(£) F
. (COOH) 2
(E10)

A mixture of l-azabicyclo[2.2.2]oct-3-yl-N-methoxy-
carboximidoyl chloride (El1, 0.l1lg, 0.0005 mole) and
cesium fluoride supported on calcium fluoride (5g,
prepared by slowly evaporating to dryness a slurry of
calcium fluoride in a solution of cesium fluoride in
methanol for 1h at 80°C under reduced pressure in a
mole ratio of 5:1)* in DMF (15ml) were heated at 145°C
for.s'days. The reaction mixture was filtered, ' '
concentrated in-vacuo, and parﬁitioned between
saturated potassium carbonate and chloroform (4 x
50ml). The combined orgénic extracts were dried
(NayS04) and evaporated to give an oil which was
chromatographed on silica gel using 10% methanol/
chloroform as eluant to yield the imidoyl fluoride as
an oil. Conversion to the oxalate salt afforded the
title compound (E10) as a white crystalline solid
(0.042g, 31%) m.p. 102-108°C.
Oxalate: lH Nmr (dg DMSO) 6:

1.70—1.97'(5H, m), 3.10-3.37 (6H, m), 3.46 (1lH,

m), 3.79 (3H, s).



([err]) exo-I-Azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox- am de (D24)
(2.72g, 0.0147 nole) was converted to the hydrobrom de saltf and -+ ed
with carbon tetrabrom de (6.3g, 0.19 nole) and trifp E{hpﬂﬂg@h@mEﬂ 0g,
0.019 nole) as in the nethod of Exanple 13 to give|t avl He as
an oil (0.338g, 9%9. A portion of this material wab ‘onvg éfgls@t e
oxal ate salt and crystallised from ethanol/diethyl jeth tpeltitle

conpound (E23) as a white crystalline solid mp. 188 | &t e
salt: [err]HNVR (d[err] DMSO) [err]z g2 - 1.33|(3H, t, J= 7Hz) A‘l
1.71-1.85(1H n, 2.00-2.17 (1H, nm), 3.1243.61.(8H—A+—430 (2H,

g, J=7Hz) [ N %DI\/BO) [err]: 14. 33, 26.64, 40.12,
49. 32, 51.4 %ﬁ%é%’%@ 70.35, 130.56 M S. cal cul ated nass
for CJerr]H err] N[ &8 r T/ 9Bk . 99 2432 0B%H6 Il)séZvedi, M3 == 228HHB63 Cal cul at ed
mass for Clerr]H egs]dberid G2 rddrog, 248: 8545 §bsgs Vs, Mgy = 248. 0348
329Hz). ‘
M.S. Calculated mass for CgHj5N2OF = 186.1168
Observed mass = 186.1162

*J.H. Clark, A.J. Hyde and D.K. Smith, J. Chem. Soc.,
Chem. Commun., 1986, 791.



-76 - Exanples 24 and 25 () exo- and endo-I|-Azabicyclo[2
.2. 1] hept-3-yl-N prop-2-ynyl oxvcar boxi m doyl ' )§HEEW9 salts (E24)
and (E25) NO

- 63 -

Example 11

1-Azabicyclof2.2.11hept-4-yl-N-methoxycarboximidoyl
chloride oxalate salt (E11)

Cl

\/ OMe

.(COOH)2
(E11)

1-Azabicyclof{2.2.1]hept~4-yl~N-methoxycarboxamide (D18,
2g, 0.0118 mole) was treated with triphenylphosphine
(3.09, 0.0118 mole) and carbon  -tetrachloride (4ml) in
acetonitrile (100ml) as in the method of Example 5 to
give the imidoyl chloride as a low-melting solid
(L.70g, 77%). A portion of this material was éonverted
to the oxalate salt and recrystallised from methanol/
acetone to give the title compound (El1l) as a white
crystalline solid m.p. 128-130°C.
Oxalate salt: lH Nmr (dg DMSO) &:
1.96 (2H, m), 2.20 (2H, m), 3.22-3.34 (4H, m),
3.45 (2H, m), 3.92 (3H, s).
13c Nmr (dg DMSO) &:
31.59 ({2C), 52.24 (2C), 52.73, 59.92, 62.72,
136.54. ' ,
Analysis CgHj 3N90Cl.CH204 requires C: 43.10; H: 5.43;
N: 10.05; found C: 43.06; H: 5.47; N: 10.04.



([err]) exo- and endo-I-Azabicycl o[ 2. 2. 1] hept - 3-yl -
N- pr op- 2- ynyl oxycar boxam de (D25) (1.0g, 0.0051 nole)
tri phenyl phosphi ne (1.35g, 0.0051 nole) and carbon tel Rifh
acetonitrile as in the nethod of Exanple 5. This gavelt ke
whi ch were separated by chromat ography on silica elutiind
nmet hanol / chl orof orm This gave the exo conpound as th
(0.108g, 10% which was converted to b e_oxal ate salt.
et hanol / di et hyl ether gave the title conpound (E24) (Ol 12g) m p.
103- 105[err] C. The nore polar fraction gave the endo“- 0. 0469, 4%
whi ch was ExamBlecl2to the oxalate salt. Crystallisation from
et hanol / di et hyl ether gave the

AGEW
goyl ¢
v GhFEBoE

lless pol ar adt ijon

a-(Methoxyimino)-a-(l-azabicyclo[2.2.1]hept-4-v]l)aceto-
nitrile hydrochloride salt (E12)

NC NOMe
DNy :
R ic1

1-Azabicyclo{2.2.1]hept-4-yl~-N-methoxycarboximidoyl
chloride oxalate salt (Ell, 0.4g, 0.0021 mole) was
treated with sodium cyanide (0.16g, 0.0033 mole) as in
the method of Example 3 to give the imidoyl cyanide as
a crystallising oil. Conversion to the hydrochloride
salt afforded the title compound (E12)-as a white
crystalline solid (0.20g, 44%) m.p. 186-187°C.’
~ Hydrochloride: lH Nmr (dg DMSO) 6:
1.99 (2H, m), 2.24 (2H, m), 3.32-3.44 (4H, m),
3.53 (2H, m), 4.09 (3H, s). :
13C Nmr (dg DMSO) &:
30.66 (2C), 48.%4, 51.89 (2C), 59.33, 64.16,
109.00, 130.10.
"M.S. Calculated mass for CgHj;3N30 = 179.1059
Observed mass = 179.1057 '

(E12)



title conpound (E25) (0.055g) mp. 150-156[err]C. (E24) Oxal ate salt

[err]H NVR (d[err] DVMSO [err]: 1.71-1.86 (1H nm2-01-2.15 _(1H
m, 3.09-3.61 (8H, m), 3.69-3.74 (1H, m, 4.90 (2HREPLACEMENT SHEET
- 77 - Jerr]C NWR (d[err] DVBO [err]: 26. 68, 39} 734409514
54.80, 56.50, 62.40, 78.71, 79.12, 139.46 965 FEB 1937
- 65 -
Example 13

1-Azabicyclof2.2.1]hept-4-yl-N-methoxycarboximidoyl
bromide oxalate salt (E13)

NOMe
Br /

.(COOH)2
(E13)

l1-Azabicyclo[2.2.1lhept-4-yl-N-methoxycarboxamide (D18,
0.7g, 0.0041 mole) was converted to the hydrobromide
salt and treated with triphenylphosphine (1.08g, 0.0041
mole) and carbon tetrabromide (1.37g, 0.0041 mole) in
acetonitrile (50ml) at reflux for 1h. The reaction
mixture was poured intoc saturated potassium carbonate
(30ml) and extracted with chloroform (5 x 50ml). The
combined organic extracts were dried (Naj;S0O4) and
evaporated to an oil which was chromatographed on
silica using 2-3% methanol/chloroform as eluant to
afford the imidoyl bromide as an oil (0.49g, 51%). A
portion of this material was converted to the oxalate
salt and recrystallised from acetone/ether to give the
title compbund (E13) as colourless flakes m.p.
133-134°C. .
Oxalate salt: lH Nmr (dg DMSO) §: _
‘1.96 (2H, m), 2.18 (2H, m), 3.22-3.36 (4H, m),
3.46 (2H, m), 3.94 (3H, s).
13c Nmr (dg DMSO) §:
32.14 (2C), 52.17 (2C), 54.07, 60.35, 62.61,
 129.66.
Analysis CgHj 3N20Br.CoH204 requires C: 37.17; H: 4.68;
N: 8.67; found C: 37.38; H: 4.67; N: 8.83



Anal ysis: Clerr]Herr]Nerr]Cd .C2H204 requires C. 47.61;, H 4.99; N 09.25
found C. 47.63; H 5.00; N 9.05 (E25) Oxalate Salt [err]H NVR (d[err]

. DVBO) [err]: 1.57-1.70 (1H, ), 1.95-2.04 (1H ),
(8H, ), 3.68-3.72 (1H, m) . 4.92 (2H s). [err]C NVR (d[edr FQWH PHEET
22.22, 39.31, 45.80, 51.86. 52.76, 58.54, 62.45, 74.

138.61 Analysis: Clerr]Herr]Nerr]OC .C2H204 requires C. {47} 628 HEB4“@§
N: 9.25; found C 47.26; H 4.92; N_. &

Example 14

1-Azabicyclo[2.2.11hept-4-yl-N-methox carboximidoyl
fluoride oxalate salt (FE14)

F‘\\Tf/NOMe

. (COOH) 5 (E14)

1-Azabicyclo[2.2.1]hept-4-yl-N-methoxycarboxamide (D18,
1.6g, 0.0094 mole) was converted to the hydrofluoride
salt by the addition of hydrogen fluoride-pyridine
(Aldrich). The salt was dissolved in refluxing
acetonitrile (150ml) and diethylaminosulphur '
trifluoride (DAST) (1.25ml, 0.0095 mole) in
acetonitrile (5ml) was added in a single portion. The
reaction mixture was immediately cooled and poured into
saturated potassium carbonate (100ml) and extracted
with chlorofo:m (4 x 100ml). The combined organic
extracts were dried (NasS04) and evaporated to an oil
which was chromatographed on silica using 2-3% |
methanol/chloroform as eluant to yield the imidoyl
fluoride as an oil (0.40g, 25%). Addition of oxalic
acid and recrystallisation from methanol/acetone gave
the titie compound (El14) as a white crystalline solid
m.p. 114-116°C.
Oxalate salt: lH Nmr (dg DMSO) &:

1.89 (2H, m), 2.17 (2H, m), 3.16-3.29 (4H, m),

 3.42 (2H, m), 3.77 (3H, s)

13c Nmr (dg DMSO) 6:

29.86 (2C), 46.78 (d, 2Jcp = 29Hz), 52.08

(2C), 59.22, 62.66, 150.60 (d, lJcp = 330Hz)
Analysis CgHj3N20F.CH204 requires C: 45.80; H: 5.77;
N: 10.68; found C: 45.79; H: 5.78; N: 10.72



-78- Exanple 26 () exo-I-Azabicyclo[2.2.1] hept-3-yl cyclopropyl ketone

0- net hyl oxi ne oxal ate salt (E26) 1.

A solution of () endo-I-azabicyclo[2.2.1] hept-3-yl cyc (ﬁﬁpéﬁ Ef\lﬂéﬁ %E_{DZG)
(0.13g, 1.6 mmle) in dry nmethanol (7m ), under nitrogen{ Was (reated h
' 2 6 FEB 1%

- 67 -
ﬁxamgle 15

(+) 1-Azabicyclof2.2.2]oct-3-yl cyclopropyl ketone
trans-O-methyloxime hydrochloride salt (E1S

<

.HC1

()

(E15)

(+) l1-Azabicyclo[2.2.2]oct-3-yl cyclopropyl ketone
(D19, 0.1g, 0.0006 mole) in methanol (15ml) was treated
with methoxylamine hydrochloride (0.15g, 0.0018 mole)
at reflux for 20h. After cooling, the reaction mixture
was.concentrated in vacuo, saturated potassium
carbonate (20ml) was added and the mixture was
extracted with chloroform (4 x 30ml). The combined
organic extraéts_were dried (NazSO4) and evaporated to
give an oil which was chromatographed on silica gel
using 15-20% methanol/chloroform as eluant to afford
.the oxime as an oil (0.062g, 53%). This was converted
to the hydrochloride salt and recrystallised from
methanol/acetone to give the title compound (E15) as a
"white crystalline solid m.p. 225-228°C (decomp.).
Hydrochloride: lH Nmr (dg DMSO) &:

0.66-0.89 (4H, m), 1.66 (1H, m), 1.80-2.06 (SH,

m), 2.45 (1H, m), 3.03-3.25 (6H, m), 3.82 (3H,

s).
13c Nmr (dg DMSO) 6:

4.61, 5.16, 8.80, 17.89, 22.85, 23.52, 32.58,

44.95, 45.28, 47.34, 61.43, 157.66
M.S. Calculated mass for Cj3HggN20 = 208.1576

Observed mass = 208.1576



Ll

met hoxyl am ne hydrochl oride (0.13g, 3.2 nmole) then refl uxe
Addi tions of further nethoxylam ne hydrochloride (0.39g, 9.
pyridine (0.186g, 4.8 mole) were made during this period.

concentrated in vacuo, treated with saturated aqueous pot asj
(10m) then extracted with chloroform (4 x 30m ). The conbi
extracts were dried (Na2SO4), concentrated in vacuo and the

ra 1
Ul S LT1.

| RETBAGEMENT SHEET

chromat ographed on silica eluting w tgg 10% net hanol in chlo

the oxinme ether as a clear gum (19ng, 25% . This was conver

TheTeEactiomwas
i ymcgr pppang?
hed organic
r estoue
oformto afford
€d to the

oxal ate salt &gicg yas recrystallised from nmethanol/ether to give the title
conpound ( white solid mp. 124[err]C (deconp). [err]H NWR :
(CDCferr]) (free base) [err]: 0.58-0.75 (2H, m, 0.79-0.95 (2H, m;

1.19-1.32 . enad2Hagiinidyidrh 82 ( Aldots- A Ak S0 (M
d err] H erxmhgey |ghloride oralafa Sald) (Rlé :,194.1428
NOMe

(1) ¢l

-

.(CUOH)2
(E16)

Catrcuorat ed nass for

() endo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-

amide (D23) (1.42g, 0.0083 mole) was treated with

triphenylphosphine (2.19g, 0.0083 mole) and carbon
tetrachloride (2ml) in acetonitrile (50ml) as in the
method of Example S5 to give the imidoyl chloride as a
colourless oil (0.6g, 38%). A portibn of this material
was converted to the oxalate salt and crystallised from

ethanol/diethyl ether to yield the title compound
as a white crystalline solid m.p. 123-125°C.
Oxalate salt: 1H NMR (d¢ DMSO) &:

(E16)

' 1.55-1.68 (1H, m), 1.95-2.05 (1H, m), 3.10-3.70

(8H, m), 4.01 (3H, s).
13c NMR (dg DMSO) &:

22.13, 39.27, 45.61, 51.91, 52.59, 58.47, 62.78,

136.78
Analysis: CgHj3N9OCL.CpHp04 requires C: 43.10; H:
N: 10.05; found C: 42.99; H: 5.48; N: 9.86

5.43;




- 79 - Exanple 27 and 28 ([err]) exo- and
endo- 3- Oxo- 3- (1-azabicycl o[ 2. 2. | ] hept-3- yl)propionitrile-o-nmethyl oxine

oxal ate salts (nga]and (E28) REPLACEMENT SHEET |
| 26 FEB 1997
- 69 -
Example 17

(+) endo-~a-(Methoxyimino)-a-{l-azabicyclo[2.2.1]hept-3-

yvljacetonitrile oxalate salt (E17)
NOMe

.(COOH)z

(E17)

() endo-l1-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl chloride (El16) (0.5g, 0.0027 mole) was treated
with sodium cyanide (0.2g, 0.004 mole) as in the method
of Example 3 to give the cyéno-oxime as an oil (0.035qg,
7%). This material was converted to the oxalate salt
and crystallised from ethanol/diethyl ether to give the
title compound (E17) as a white crystalline solid m.p..
125-130°C. ' '
Oxalate salt: lH NMR (dg DMSO) &:

1.59-1.72 (1H, m), 1.97-2.11 (1H, m), 3.11-3.73

'(8H, m), 4.17 (3H, s) |
13c NMR (dg DMSO) &:

22,05, 39.06, 40.88, 52.03, 52.18, 58.93, 64.05,

110.10, 130.36 -
M.S. Calculated mass for CgH;3N30 = 179.1058

Observed mass = 179.1062



A solution of () exo- and endo- 3- oxo-3-(1-azabicycl o-

[2.2.1] hept-3-yl)propionitrile lithiumsalt (D27) (1.5¢, -approx+-fately-2.95
nmol es) in dry nethanol (15m ), under nitrogen, was co% %@ﬁ{ ENENﬁr$HEEmen

treated with net hoxyl am ne hydrochl oride (0.49g, 5.9 mpol[eyamt—acet++ey a¢i d

(0. 18q,

0.295 mol e). The reaction was allowed to warngt g cn@nyfgqggfa ute
over 17h then heated at reflux for I h. The reaction mktu
concentrated in vacuo, treated with sgtg%aled aqueous pOtaSSIUHILdqun“tE
(20m ) then extracted with chloroform (

mM x 4). The gonbi ned organic

extracts were dried (Na2804) t hen concentrated in vacuo and The TESTtt

chr omat ogr ap

MBKe n gradi ent of 0-5% et hanol in chloroform

Thi s af forded the exo-oxinme

+) exo- and endo-l-Azabicyclof2.2.1lhept-3-y1-N-
methoxvcarboximidovl bromide oxalate salts (E18) and
El9 '

NOMe
TOMe_
(1) @)\Er (2) @ \B
- (coom), - (Coon),
(E18) (E19)

A 7:2 mixture of (%) exo- and endo-l-azabicyclo[2.2.1]-
hept-3-yl-N-methoxycarboxamide (D10) and (D23). (1l.5q,
0.0088 mole) was converted to the hydrobromide salts by
addition of one equivalent of HBr in acetone. The
mixture was evaporated to dryness and the residue
dissolved in refluxing acetonitrile (50ml). Carbon
tetrabromide (2.9g, 0.0088 mole) was added followed by
triphenylphosphine (2.3g, 0.0088 mole). The mixture
was heated under reflux for 30 min. A further amount

-of carbon tetrabromide (1.0g, 0.003 mole) and

triphenylphosphine (0.8g, 0.003 mole) was added to
drive the reaction to completion followed by a further
30 min at reflux. The mixture was allowed to cool
slightly and saturated potassium carbonate solution
(50ml) was added with vigorous stirring. The mixture
was extracted with chloroform (3 x 100ml) and the
combined organic extracts were washed with 2N
hydrochloric acid (2 x 100ml). The combined acid
extracts were then saturated by careful addition of
potassium carbonate. The o0il which separated was
extracted into chloroform (2 x 100ml) which was dried
(NagSQ4), filtered and evaporated to dryness.



(85ny, 15% and endo-oxinme (19ng, 3% as guns. The endog—+serer—was =
converted to the oxalate salt and recrystallised from methRaBLAGEMENT SHEET
give the title conpound (E28) as a white solid mp. 127[ € rj-€(deconp).
The exo-isonmer was converted to the oxalate salt and recrys ablnggqgﬂ_gg?m
acetone/ether to give the title conpound (E27) as a hygrogcopic solid.

- 80 - .

- 71 -

The residue was chromatographed on silica gel eluting
with 0-5% methanol/chloroform. This gave the exo
compound as the less polar fraction (0.37g, 18%) which
was converted to the oxalate salt. Trituration with
diethyl ether gave the title com?ound (E18) (0.47g) as
a white crystalline solid m.p. 98-102°C.

The more polar fraction gave the endo isomer (0.07g,
4%) which was converted to the oxalate salt.
Crystallisation from ethanol/diethyl ether gave the
title compound (E19) (0.068g) as a white crystalline
solid m.p. 144-148°cC.

(B18) Oxalate salt

1y NMR (dg DMSO) 6:
1.72-1.83 (1H, m), 2:01-2.15 (1H, m), 3.12-3.62
(8H, m), 4.02 (3H, s).

13c NMR (dg DMSO) &:

| 26.94, 40.39, 49.45, 51.70, 55.56, 56.70, 62.92,

131.27 '

Analysis: CgHj3N20Br.CsH204 requires C: 37.17; H: 4.68;

N: 8.67; found C: 37.14; H: 4.64; N: 8.66

(E19) Oxalate salt

15 NMR (dg DMSO) &: : _
1.55-1.70 (1H, m), 1.91-2.07 (1H, m), 3.09-3.73
(8H, m), 4.04 (3H, s)

13c NMR (dg DMSO) 6:
22.03, 40.12, 47.64, 51.91, 52.96, 58.20, 62.68,
129.87

Analysis: CgHj;3No0Br. CgH204 requires C: 37.17; H:

4.68; N: 8.67; found C: 37.31; H: 4.67; N: 8.60



(E28) Free base [err]H NWVR (CDC[err]) [err]: 1.26-1.38 (1H, ,

1.47-1.63 (1H, m, 2.55-2.70 2H, , 2.76-3.18
ABq), 3.87 (3H, s). MS. Calcglateg)nass for g ﬁﬁ?ﬁ@éﬁ%ﬁﬂf?¥&ig

193. 1215 bserved nmass = 193. 1212 (E27) Oxal atej s err|H NM
(d[err] DVBO) [err]: 1.58-1.76 (1H, m, 1.94-2. L2 @}é
(8H, m, 3.74 (2H, ABg), 3.87 (3H, s) [err]C NWR (d[er§] DNBC» [err]:

ﬁﬁB12§B7-

17.65, 26.92, 38.88, 43.96, 51.47, 53.83,-55. 88, '62.14, 110.62,

148.24 M'S. Calcul ated mass for C[err]H[err]N[err]O = 92.1215

3

Cbserved naéxam i332&215

(+) exo-1-Azabicyclof2.2.1lhept-3-vl-N-methoxy
carboximidoyl fluoride oxalate salt (E20)

NOMe

1|

(t)I . F

.(COOH)z

(E20)

() exo-l-Azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl bromide (E18) (0.l4g, 0.0006 mo;e) in dry
dimethylformamide (10ml) was heated at 140°C for 20h
with cesium fluoride supported on calcium fluoride
(6.0g)*. The mixture was allowed to cool and then
filtered washing the filter cake with dimethylformamide
(1o0ml). The filtrate was evaporated to dryness and the
residue chromatographed on silica eluting with 0-5%.
methanol/chloroform. This gave the fluoro compound as
an oil (0.025g, 24%). This material was converted to .
the oxalate and crystallised from ethanol/diethyl ether
to yield the title compound (E20) as a white
crystalline solid m.p. 115-117°C.
Oxalate salt lH NMR (dg DMSO) &:

1.59-1.83 (1H, m), 1.88-2.03 (1H, m), 2.95-3.41

(8H, m), 3.77 (3H, s). .
M.S. Calculated mass for CgH;aNoOF = 172.1012

Observed mass = 172.1012 '

*J. Chem. Soc., Chem. Commun., 791 (1986)

42



-81- Exanples 29 and 30 (-) e
[err]-(Methoxvimno)-[err]-(l-azabicyclo[2.2.2]oct-3-yl ﬂEEbkﬁﬁMﬁNEﬁsﬁétT
Qxala;e[sali EFZQ) gnd (+) [err]-(methoxy-
imno)-[err]-(l-azabicyclo[2.2.2]oct-3-vl tonitrile pxal at

[err][ ] vi)acetonitrile bxal atg FER 1947/E3D)

- 73 -
Ekam le 21

+) exo-1-Azabicyclo[2.2.1]1hept-3-yl-N~-ethox
carboximidoyl chloride oxalate salt (E21)

NOEt

I

C+) Cl

—

.(ciooa)2
(E21)

(+) exo-l-Azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
amide (D24) (0.5g, 0.0027 mole) was treated with
triphenylphosphine (0.72g, 0.0027 mole) and carbon
tetrachloride (1ml) in acetonitrile (20ml) as in the
method of Example 5 to give the imidoyl chloride as a
colourless oil (0.15g, 27%). This material was
converted to the oxalate and crystallised from
ethanol/diethyl ether to give the title compound (E21)
as a white crystalline solid m.p. 126- 128°c.
Oxalate salt 1y NMR (dg DMSO) &:°
1.34 (3H, t, J=7Hz)), 1.70-1.83 (1lH, m),
2.00-2.15 (1H, m), 3.11-3.64 (8H, m), 4.27 (2H,
q, J=7Hz). '
13c NMR (dg DMSO) §:
14.27, 26.68, 39.65, 47.03, 51.40, 54.77, 56.51,
70. 41, 137.31 '
Analysis: CgHjgN20Cl. C2H204 requires C: 45.14; H: 5.85;
N: 9.57; found C: 44.90; H: 5.80; N: 9.34



A solution of () a-(nmethoxyimno)-a-(l-azabicyclo-
[2.2.2]oct-3-yl)acetonitrile (E3) (0.3g, 1.55 mmol) in nethanol (10m) was

treated with (S)-(+)-1,1'- binaphthyl-2,2"-diyl hydrogen ph
1.09 mmol ) and the resulting solution concentrated in vacuo |t BEPIGAGEMENT SHEEi
colourless oil. This material was dissolved in hot acetone (15m)y—tituted
with ether (5m) and left to stand at roomtenperature for 24h. 2‘ fﬁ@ ?@?
crystalline solid was filtered off (372pg)-and recrystallised{a Turther
three tines fromnethanol/ acetone to give 260ng of white s¢lid—Thrs

mat eri al was treaiedixdth saturated potassium carbonate (50f ) and

extracted w orm (3 x 50m ). The conbi ned extracts Were dried
(Na2SO4) and concentrated in vacuo to give a colourless oil (90ng), which

was converteds} OpkhSq OrRLRbLy Bt ho AN [ PCAYSDREYEEEF2 | 5 0N HELBARO! /
vl)acetonitrile oxalate salt (E22)

??Et

(£) CN

N
- (COOH) ,,

(E22)

(+) exo-l-Azabicyclo[2.2.1lhept-3-yl-N-ethoxycarboximi-
doyl chloride (E21) (0.415g, 0.002 mole) was treated
with sodium cyanide (0.16g, 0.003 mole) as in the
method of Example 3 to give the cyano-oxime as an oil
(0.2g, 51%). This material was converted to the
oxalate salt and crystallised from acetone/diethyl
ether to give the title compound. (E22) as a white
crystalline solid m.p. 110- 112°C.
Oxalate salt 1H NMR (dg DMSO) &:
1.37 (3H, t, J=7Hz), 1.72-1.85 (1H, m),
2.01-2.15 (1H, m), 3.05-3.65 (8H, m), 4.40 (2H,
q, J=THz). ' a
13c NMR (dg DMSO) &:
14.19, 26.83, 39.62, 42.14, 51.46, 54.23, 56.39,
71.92, 110.32, 131.58 .
Analysis: CjgH;sN30.C3H204 requires C: 50.88; H: 6.05;
N: 14.83; found C: 50.70; H: 6.04; N: 14.61



acetone to give the title conpound (E29) as a white solid mp.

151-153[err] C Oxal ate salt: [[err]][err] = -13.4[err]
et hanol ). - 82 - rh@fﬁuﬁ% @dfs’#ﬁ’@
enanti omer was confirmed as >95% by chiral HPLC [2 Xx hiral - AGP, T
4.0mm) coupled in series to make a total colum |ength of 2b60oRES Ushhg 0.
of phosphate (pH 7.0) as eluant]. The nother |iquor$ filrom the above
recrystallisations - 75 -

Example 23

() exo-l-Azabicyclof2.2.1lhept-3~-y]l-N-ethoxy
carboximidoyl bromide oxalate salt (E23)

NOEt

&) Br

. (cooH),
(E23)

() exo-l-Azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
~amide (D24) (2.72g, 0.0147 mole) was converted to the
hydrobromide salt and treated with carbon tetrabromid
(6.3g, 0.19 mole) and triphenylphosphine (5.0g, 0.018
mole) as in the method of Example 13 to give the
imidoyl bromide as an oil (0.338g, 9%). A portion of
this material was converted to the oxalate salt and
crystallised from ethanol/diethyllether to give the

e

title compound (E23) as a white crystalline solid m.p.

138-140°C. |
Oxalate salt: lH NMR (dg DMSO) &:
1.33 (3H, t, J=7Hz), 1.71-1.85 (lH, m),

2.00-2.17 (1H, m), 3.12-3.61 (8H, m), 4.30 (2H,

q, J=7Hz)
13c NMR (dg DMSO) &:
14.33, 26.64, 40.12, 49.32, 51.48, 55.41, 56.4
70.35, 130.56 |
M.S. calculated mass for C9H15N2079Br = 246.0366
.Observed mass = 246.0363
Calculated mass for CgHjsNo08lBr = 248.0345
Observed mass = 248.0348

7,

02M



wer e conbi ned, concentrated in vacuo and the residue partitioned between
sat ur at ed potaSS|un1carbonate (50m ) and chloroform (3 x 50m ). The .
conbi ned extracts were dried (Na2SO4) and concentr at ed pa—vacuoT 0 a
colourless oil (188ng), which was dissolved in nethanol BEKEH Bﬂﬂ-éﬁgéf'd
with (R-(-)-1,1"- binaphthyl-2,2"- diyl hydrogen phosghate—{07273G;

0.78mmol ). The resulting solution was concentrated i n Jacluo moFg@yEma
colourless oil which was taken-up in-hpé acetone (15m )}, freéated with gther
(5mM) and left to stand at roomtenperature for 24h. The WTTe crystallin

solid was f} o} 6gg) and- recrystallised tw from
nmet hanol / ac ES fes ££ éé of a white solid. This material was treated

wi th saturated potassium carbonate (50m ) and extracted with chl oroform (3
x 50m ). Theigoakbnedngr §A3bC1EXEABEEGCYElE. dl1 6 ) nNand concentrated

oxal ate sal &

SASES < OB the title
conmpound (E§Eg4gsan ERBYsolid mp. 154-15 6[err]C Cxalate salt
[[err]][err] = +14.4[err] (C =0. i%jﬁ)ln et hanol ) §o \\vz;éb

(G cl @ /j Ccl
- (COOH) ,, . (COOH),
(E24) ' (E25)

() exo- and endo-l1-Azabicyclo[2.2.1l]hept-3-yl-
N-prop-2-ynyloxycarboxamide (D25) (1.0g, 0.0051 mole)
was treated with triphenylphosphine (1.35g, 0.0051
mole) and carbon tetrachloride (2.0ml) in acetonitrile
as in the method of Example 5. This.géve the imidoyl
chlorides which were separated by chromatography on
silica eluting with 0-5% methanol/chloroform. This
gave the exo compound as the less polar fraction
(0.108g, 10%) which was converted to the oxalate saltt
Crystallisation from ethanol/diethyi ether gave the
title compound (E24) (0.12g) m.p. 103-105°C.

The more polar fraction gave the endo isomer (0.046g,
4%) which was converted to the oxalate salt.
Crystallisation from ethanol/diethyl ether gave the ~
title compound (E25) (0.055g) m.p. 150-156°C.

(E24) Oxalate salt

1§ NMR (dg DMSO) §: .
1.71-1.86 (1H, m), 2.01-2.15 (1H, m), 3.09-3.61
(8H, m), 3.69-3.74 (1H, m), 4.90 (2H, s). '




- 83 - Exanple 31 ([err]) f I
1- Azabi cycl o[ 3. 2. 1] oct - 5-yl - N- net hoxycar boxi m doyl -Lue++de~ﬁxa#ar%f§q
(E31) Y REPLACEMENT SHEET |

26 FEB 1937
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13c NMR (dg DMSO) &:
26.68, 39.73, 47.09, 51.46, 54.80, 56.50, 62.40,

o 78.71, 79.12, 139.46

Analysis: Cj;gH;3N20Cl.C3H204 requires C: 47.61; H:

4.99; N: 9.25; found C: 47.63; H: 5.00; N: 9.05

(E25) Oxalate Salt
1y NMR (dg DMSO) &:
1.57-1.70 (1H, m), 1.95-2.64 (1H, m), 3.04-3.68
(8H, m), 3.68-3.72 (1H, m), 4.92 (2H, s).
13¢c NMR (dg DMSO) &:
22.22, 39.31, 45.80, 51.86, 52.76, 58.54, 62.45,
78.62, 79.20, 138.61
Analysis: CjgHj3N20Cl.CH204 requires C: 47.61; H:
4.99; N: 9.25; found C: 47.26; H: 4.92; N: 8.95



[err] Pyridine (3m, 0.037 nole) was added to a solution of ()

1-azabi cycl o[ 3. 2. 1] oct - 5-yl - N- net hoxycar boxam de (D8, 5.4g, 0.029 nole) iR
acetone (100m ). The solution was then made just acidic ?ﬁgb NT icemEpf
hydrogen fluoride-pyridine (A drich) and evaporated in Va ) e resultan
gum was co-evaporated wth toluene, dried under vacuum and thﬁg‘ﬁﬂi - [
refluxing dry acetonitrile (300m ). D ethylam nosul phur tr f Rorti %gB;ST)
(4.26m, 0.032 nole) in acetonitrile (204f)_-was added in} aisingle portie
and the reaction mxture was i mredi ately cool ed and pourgd into saturated
potassiun1carbonatg (égOn1). The m xture was extracted wiih.chl oroform{3—X
200m ) and th&¥ extracts were dried (Na2SQ err]) and evaporated to
an oil. Chronmatography on silica using 4% et hanol / chl or of orm as el uant

afforded the igdayb 1 azabicyclo[2.2.11hept-3-yl cyclopropyl ketone

O-methyloxime oxalate salt (E26)
NOMe

!

@)

.(COOH)Z

(E26)

A solution of (%) endo-l-azabicyclo[2.2.1]hept-3-yl
cyclopropyl ketone (D26) (0.13g, 1.6 mmole) in dry
methanol (7ml), under nitrogen, was treated with
methoxylamine hydrochloride (0.13g, 3.2 mmole) then
refluxed for 41h. Additions of further methoxylamine
hydrochloride (0.39g, 9.6 mmole) and pyridine (0.186qg,
4.8 mmole) were made during this period. The reaction
was concentrated in vacuo, treated with saturated
aqueous, potassium carbonate (10ml) then extracted with
chloroform (4 x 30ml). The combined organic extracts

. were dried (NajyS0O4), concentrated in vacuc and the
residue chromatographed on silica eluting with 10%
methanol in chloroform to afford the oxime ether as a
clear gum (19mg, 25%). This was converted to the
oxalate salt which was recrystallised from
methanol/ether to give the title compound (E26) as a
white solid m.p. 124°C (decomp).
18 NMR (CDCl3) (free base) &:

0.58-0.75 (2H, m), 0.79-0.95 (2H, m), 1.19-1.32
(2H, m), 1.63-1.82 (2H, m), 2.41-2.50 (1H, m),

2.58-2.77 (4H, m), 2.95-3.15 (2H, m), 3.86 (3H,

s). :

M.S. Calculated mass for Cj;;H;jgN20 = 194.1419

Observed mass = 194.1428



fluoride as a yellow oil (1.62g, 31% . Addition of oxalic acid and
recrystallisation from nethanol /acetone gave the title conpound (E31) as a
white crystalline solid mp. 104-107[err]C. Oxal ate salt;

(d[err] DVBO) [err]: 1.70-2. 30 (6H, n)843.10-3.5

S) . - -
D&BC» [err]: 16. 31, 29.78, 30.52, 43.82 (d,
49.55, 51.33, 57.63, 62.50, 152.36 (d, 7@err]J[err]

Example 27 and 28

+) exo- and endo-3-0Oxo-3-(l-azabicyclof2.2.1l1hept-3~
yllpropionitrile-O-methyl oxime oxalate salts (E27) and

{E28) NOMe
NOMe ) . L/ o
@ | & { ]
- (COOH) , .(cobn)z
(E27) _ (E28)

A solution of (%) exo- and endo-3-oxo-3-(l-azabicyclo-
[2.2.1]hept-3-yl)propionitrile lithium salt (D27)
(1.5g, approximately 2.95 mmoles) in dry methanol
(15ml), under nitrogen, was cooled to 0°C then treated
with methoxylamine hydrochloride (0.49g, 5.9 mmole) and
acetic acid (0.18g, 0.295 mmole). The reaction was
allowed toc warm to room temperature over 17h then
heated at reflux for 1h. The reaction mixture was

~ concentrated in vacuo, treated with saturated aqueous
potassium carbonate (20ml) then extracted with
chloroform (20ml x 4). The combined organic extracts
were dried (NajSO4) then concentrated in vacuo and the
residue chromatographed on silica in a gradient of 0-5%
methanol in chloroform. This afforded the exo-oxime
(85mg, 15%) and endo-oxime (19mg, 3%) as gums.

The endo-isomer was converted to the oxalate salt and
recrystallised from methanol/ether to give the title
compound (E28) as'a white solid m.p. 127°C (decomp).

The exo-isomer was converted to the oxalate salt and
recrystallised from acetone/ether to give the title
compound (E27) as a hygroscopic solid.



333Hz). Analysis Clerr]H err] N2OF. C2H204 requires C. 47.82; H._ 6.2,

10.14; found C 47.74; H 6.15; N 10.09 PLAC
- 85 - Biological Activity Radi o |igand Bi ndi ng Ce éﬁ%éﬁ cortex.f
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(E28) Free base
1y NMR (CDClj3) 6:
1.26-1.38 (1H, m), 1.47-1.63 (1H, m), 2.55-2.70
(2H, m), 2.76-3.18.(6H, m), 3.35 (2H, ABQ), 3.87
(3H, s).
M.S. Calculated mass for C;pH;s5N30 = 193.1215
Observed mass = 193.1212

(E27) Oxalate salt

1y NMR (dgDMSO) &: .
1.58-1.76 (1H, m), 1.94-2.12 (1H, m), 2.87-3.42
(8H, m), 3.74 (2H, ABg), 3.87 (3H, s)

13c NMR (dg DMSO) &:

17.65, 26.92, 38.88, 43.96, 51.47, 53.31, 55.88,

62.14, 110.62, 148.24
M.S. Calculated mass for C;gH15N30 = 192.1215
Observed mass = 193.1215




honogeni sed in 2.5 vols ice-cold 50nMMtris buffer pH 7.7 (at 25[err]C).
After centrifugation at 25,000 x g at 4[err]C for 15 mn the peIIet '
resuspended in 2.5 vols buffer and the wash repeated 3 e
final resuspensionis in 2.5 volunes and the honngenat-éﬂﬁHéCE
aliquots at -20[err]C. I ncubations (total volume 2m e T

(3HQ\B), In- of stored nmenbranes is diluted to 30m and O

test conpoupgamples. 2§n&h§03025 000 cpm 3H QNB (Anersh

For 3HOXO-M Im of nenbranes is diluted to 6m and O. m xed with test
conpound and 2nM (c 250, OOO cpn) 3H—CMC>NI(hbm1England Nuclear)

Non- speci fi ad{ Ye oli

(2[err]M At QQJCBElt?fﬁeoﬂc)xgj:S@%Mé‘S ﬂﬂs and (+) a-(methoxy-
imino)-a-{l-azabicyclo[2.2.2]oct-3-yvlacetonitrile
oxalate salt (E30)

“ lNOMe
|
/\ CN /\
~ CN
/
N . (COOH)
- (coon) 2
(=) (E29) (+) (E30)

A solution of (+) a-(methoxyimino)-a-{l-azabicyclo-
[2.2.2]oct-3-yl)acetonitrile (E3) (0.3g, 1.55 mmol) in
methanol (10ml) was treated with (S)-(+)-1,1'-
binaphthyl-~2,2'~-diyl hydrogen phosphate (0.38g, 1.09
mmol) and the resulting solution concentrated in vacuo
to leave a colourless oil. This material was dissolved
in hot acetone (15ml), diluted with ether (5ml) and
left to stand at room temperature for 24h. The white
crystalline solid was filtered off (372mg) and
febrystallised a further three times from methanol/
acetone to give 260mg of white solid. This material
was treated with saturated potassium céfbonate.(SOml)
and extracted with chloroform (3 x 50ml). The combined
extracts were dried (Na;SO4) and concentrated in vacuo
to give a colourless oil (90mg), which was converted to
its oxalate salt and recrystallised from methanol/
acetone to give the title compound (E29) as a whlte
solid m.p. 151-153°C

Oxalate salt: [a]D = -13.49 (C=0.932% in ethanol).



10[err] M Oxotrenorine. Non-specific binding val ues typically—are—5%3 25%
of total binding, respectively. Incubations are carrie R&RLN@EM&NFe$¢éE§ or
30 min and-the sanples filtered using Wiatman G-/ B fil tjers—tntte |

3H OXO- M experinents the filters are presoaked for 30 mi i@SOF@%(ngg‘f \

pol yethylenimne in water). Filters are washed with 3 X 4 i ce-cold

buffer. Radioactivity is assessed using a Packard BPLD isctatt+t+tatton
counter, 3m Pico-Fluor 30 (Packard) &2 scintillant. his test provides}
an indication of the nmuscarinic

The purity of the enantiomer was confirmed as >95% by
chiral HPLC [2 x (chiral - AGP, 100 x 4.0mm) coupled in
series to make a total column length of 200mm using
0.02M of phosphate (pH 7.0) as eluant].

The mother liquors from the above recrystallisations
were combined, concentrated in vacuo and the residue
partitioned between saturated potassium carbonate
(50ml) and chloroform (3 X S0ml). The combined
extracts were dried (Na3SO4) and concentrated in vacuo -
to leave a colourless oil (188mg), which was dissolved
in methanol (10ml) and treated with (R)~-(-)-1,1'-
binaphthyl-2,2'- diyl hydrogen phosphate (0.27qg;
0.78mmol). The resulting solution was concentrated in
vacuo to give a colourless oil which was taken-up in
hot acetone (15ml), treated with ether (5ml) and left
to stand at room temperature for 24h. The white
crystalline solid was filtered off (416mg) and-
recrystallised twice from methanol/acetone to give
297mg of a white solid. This material.was treated with
saturated potassium carbonate (50ml) and extracted with
chloroform (3 x 50ml). The combined organic extracts
were dried (Na3SO4;) and concentrated in vacuo to give a
colourless oil (94mg), which was converted to the
oxalate salt and recrystallised from methanol/acetone
to give the title compound (E30) as a white solid m.p.
154-156°C

Oxalate salt: [a]zg = +14.4° (C =0.424% in ethanol)



-86- binding activity of the test conpound. The results are obtained as

IC[err] values (i.e. the concentration which inhibits binding of the |igand

by 509 for the displacenment of the nuscarinic agonist 3H—CMC>NIand the

muscari ni ¢ antagoni st 3H QNB. The ratio I C50(3H Q\B)/ | (e

gives an indication of the agonist character of the qngyﬂam

typically exhibit a |arge ratio; antagonists typicallly exhib a ratijo \near
to unity. The results are shown in Fal¥*-1. Table 1

[BH -OXO-M [ 3H - Q\B Compound | @50( n

8000 .

+) 1-Azabicyclo[3.2.1]oct-5- l-N?methox carboximidovl
fluoride oxalate salt (E31)

e
()
Y

MeON

.(COOH)2

(E31)

Pyridine (3ml, 0.037 mole) was added to a solution of
(+£) l-azabicyclo[3.2.1l]oct-5-yl-N-methoxycarboxamide
(D8, 5.4g, 0.029 mole) in acetone {100ml). The
solution was then made just acidic by the addition of

hydrogen fluoride-pyridine (Aldrich) and evaporated in

vacuo. The resultant gum was co-evaporated with
toluene, dried under vacuum and then taken-up in
refluxing dry acetonitrile (300ml).
Diethylaminosulphur trifluoridej(DAST) (4.26ml, 0.032

.mole) in acetonitrile (20ml) was added in a single

portion and the reaction mixture was immediately cooled
and poured into saturated potassium carbonate (150ml).
The mixturg was extracted with chloroform (3 x 200ml)
and the combined extracts were dried (Na3SO4) and
evaporated to an o0il. Chromatography on silica using
4% methanol/chloroform as eluant afforded the imidoyl
fluoride as a yellow oil (1.62g, 31%). Addition of
oxalic acid and recrystallisation from methanol/acetone
gave the title compound (E31) as a white crystalline
solid m.p. 104-107°C. '
Oxalate salt: lH NMR (dg DMSO) §:

1.70-2.30 (6H, m), 3.10-3.55 (6H, m), 3.76 (3H,

s).
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13c NMR (dg DMSO) 6:
16.31, 29.78, 30.52, 43.82 (4, 2Jcp = 27Hz),
49.55, 51.33, 57.63, 62.50, 152.36 (d, lJcp =
333Hz).

Analysis CgHj;gN20F.C3H204 requires C: 47.82; H: 6.2; N:

10.14; found C: 47.74; H: 6.15; N: 10.09
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Tabl e 1 Contd. - 3
ICferr] (nM 1 C50 (nM REPLACEMEND SHEET

1995 E 13 17
22237

48 | 15504 | Eil 9 6 FEB 1897
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Biological Activity

Radio ligand Binding

Cerebral cortex from Hooded Lister rats (Olac, UK) is
homogenised in 2.5 vols ice-cold SOmM tris buffer

PH 7.7 (at 25°C). After centrifugation at 25,000 x g
at 4°C for 15 min the pellet is resuspended in 2.5 vols
buffer and the wash repeated 3 times more. The final
resuspension is in 2.5 volumes and the homogenates are
stored in 1ml aliquots at -20°cC.

Incubations (total volume 2ml) are prepared using the
above buffer with the addition of 2mM magnesium
chloride in the 3H-Oxotremorine-M ( 3H-0X0-M)

- experiments. For 3H-Quinuclidinyl Benzilate (3H-QNB),

1ml of stored membranes is diluted to 30ml and 0.1lml
mixed with test compound and 0.27nM (c. 2s,ooo_cpm)
3H-QNB (Amersham International). For 3H-0XO-M, 1ml of
membranes is diluted to éml and 0.1ml mixed with test

~ compound and 2nM (c. 250,000 cpm) 3H-OXO-M (New England

Nuclear).

Non-specific binding of 3H-QNB is defined usihg 1uM
Atropine sulphate (2uM Atropine) and of 3H-OXO-M using
10uM Oxotremorine. Non-specific binding values
typically are 5% and 25% of total binding,
respectively. Incubations are carried out at 379C for
30 min and the samples filtered using Whatman GF/B .
filters. (In the 3H-OXO-M experiments the filters are
presoaked for 30 min in 0.05% polyethylenimine in
water). Filters are washed with 3 x 4ml ice-cold
buffer. Radioactivity is assessed using a Packard BPLD
scintillation counter, 3ml Pico-Fluor 30 (Packard) as
scintillant.

This test provides an indication of the muscarinic
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binding activity of the test compound.
obtained as ICgq values (i.e. the concentration which
inhibits binding of the ligand by 50%) for the
displacement of the muscarinic agonist 3H-OXO-M and the

muscarinic antagonist 3H-QNB.

E
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The results are

The ratio ICgqg(3H-QNB)/

IC50(3H-0X0-M) gives an indication of the agonist

character of the compound.

Agonists typically exhibit

a large ratio; antagonists typically exhibit a ratio
near to unity. The results are shown in Table 1.

Table 1
[3H]-0XO-M |[3H]-ONB
Compound IC5p(nM) ICgp (nM)

E 1 93 897
E 2 1000 8000
E 3 29 493
E 4 162 1458
E S 72 3816
E 6 11.4 251
E 7 190 2850
E 8 64 3328
E 9 25 2100
E 10 34 2108
E 11 38 9000
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Table 1 Contd.

[3H]-0X0-M |[3H]-QNB

Compound ICgq (nM) ICsg (nM)
E 12 21 1995
E 13 170 10030
E 14 48 15504
E 15 386 22237
E 16 99 7000
E 17 16 3600
E 18 46 11000
E 19 127 3600
E 20 11 3000
E 21 570 15500
E 22 _ 233 10000
E 24 : 112 2100
E 27 71 1100
E 28 750 16500
E 29 180 1800
E 30 S 20 340




[err] wherein Rl represents [err]

(CH2) 20 in which each of 0 |ndependently represents an
integer of 2 to 4, r represents an|i HiggrEEp S represents 1 or
2 and t represents 0 or 1; REPLACEMENT SHEET

1| |I|I|| TN 0s S
Claims l”__ s
1. A compound of formula (I) or a pharmaceutically
acceptable salt thereof:
N—R,
e
R3

(1)

wherein Rj represents
(CH,) (CHZ)r
f or ( CH,) S\N

)

in which each of p and g independently represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

(3) (B)

Rz is a group OR4, where Ry is Cj_4 alkyl, Ca.y4
alkenyl, Cz-4 alkynyl, a group OCORs where Rg is
hydrogen or R4, or a group NHRg or NR7Rg where Rg, Ry
and Rg are independently Cj.5 alkyl; and

R3 is chloro, fluoro, bromo, cyciopropyl, Cy-3 alkyl
substituted by one, two or three halogen atoms, or'Rj
is a group (CHz)pRg where Rg is -CN, -OH, -OCHj, -SH,
-SCH3, -C=CH or -éH=CH2 and n is O or 1, with the
proviso that when n is O, Rg is not -OH or -SH.

2. A compound according to claim 1, in which p
represents 2 and q represents 2 or 3, or the

This Sheet Has Been Replace
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R2 is a group OR4, where R4 is (Jerr] aIkyI c2- 4 25.- alkenyl, Cerr]
al kynyl, a group OCOR5 where R5 i9

NR7R8 where R6, R7 and R8 are ]Rgb;_mdt;\m:ahdSH-.ET
is chloro, fluoro, brono, CyCIOpro-v Q“hC*'tUtcu

¥ 3

- y

two or nms, or IS a group m %gg e {Rllerr]

IS-CNIl m ﬂﬂ@“f f&}B -86H or -CH=CH2 jand A or 1, j th
*proviisort hat when n is 0, R err] is not -CH prL-SH 35

conpound according to claim1, in which p represehts 2 and g represgnts

2 or 3, or the

combination (r,s,t) takes the value (2,2,0), (2,1,1),
(3,1,1), (2,1,0) or (3,1,0).

3. A compound according to any preceding claim, in
which Ry is methoxy, ethoxy, allyloxy, propargyloxy,
acetoxy or dimethylamino.

4. A compound according to any preceding claim, in
which R3 is cyclopropyl, chloro, fluoro, bromo, CN,
OCH3, -C=CH or -CH,CN.

5. () l-Azabicyclo[2.2.2]oct-3-yl-N-methoxycarbox-
imidoyl chloride,

(+) l-azabicyclo[z.z.2]oct-3-yl-N—methoxycarboximidic
acid methyl ester,

(£) a-(methoxyimino)-a-(1-azabicyclo[2.2.2]oc£—
3-yljacetonitrile, '

() 1- azabicyclo[a 2. 1]oct s—yl ethynyl ketone
O-methyloxime,

(£) 1-azabicyclo[3.2.1]oct—s—yi—N-methoxycarboximidqyl
- chloride,

(+) a-(methoxyimino)-a-(l-azabicyclo[3.2.1]oct-5-y1)
acetonitrile,

() l-azabicyclo[3.2.1]oct-5~yl-N-methoxycarboximidoyl
bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
imidoyl chloride,

This Sheet Hag
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- 89 - conmbi nation ([err], s, t) takes the value (2,2.0) (2,1, 1)

3,1,1), (2,1,0) or (3,1,0). : A conpound acjc LU i —
éreceding claim in 5 which R[err] STEEhS et hoxy, %&?L\ SUEN' ﬂWLT

pr opar gyl oxy, - acet oxy or dlnet yl am (e HAS BEE4. E“”“ﬁund*aﬁee¢d|ng
to any pr m “ﬂllll)l l“ Ret L FALED cycl Orcpy 26h|FQIBOﬁ3?| orjo,
br ono, Tﬂ I l II C[err]CH or SCH err] CN. e conp unid
according t'o élatm™m vthich is () o : _

| -azabi cycl o[ 2. 2. 2] oct - 3-yl - N- net hoxycar boxi - m doyl [ chloride, 15

([err]) 1-azabicyclo[2.2.2]oct-3-yl-N nethoxycarboxi mdic

() exo-a-(methoxyimino)-a-(l-azabicyclo[2.2.1]hept-3-
yl)acetonitrile,

(£) l-azabicyclo[2.2.2]oct-3-yl-N-methoxycarboximidoyl
fluoride,

l-azabicyclo[2.2.1]hept-4-yl- N-methoxycarboximidoyl
chloride,

a-(methoxyimino)-a~-(1- azabicyclo[z 2. l]hept 4-y1)
acetonitrile,

l—azabicyclo[z.2.1]hept-4-yl-N—methoxycarboximidoyl
bromide,

1—azabicyclo[2.2.1]hept-4-yl-N-methoxycarboximidoyl
fluoride, |

-'(i) l-azabicyclo[2.2.2]oct-3-yl cyclopropyl ketone

trans-o-methyloxime,

(£) endo-l -azabicyclo[2.2. l]hept- ~-yl-N-methoxycarbox-

. imidoyl chloride,

() endo—a-(methoxyimino)—a-(l—azabicyclo[z.z.1]hept-3—

yl)acetonitrile,

(%) exo-l-azabicycld[2.2.1]hept-3-yl—N—meth9xycarbox—
imidoyl bromide,

() endo—lfazabicyclo[2.2.l]hept—3-yl-N¥methoxycarbox—
imidoyl bromide,

(£) exo-l-azabicyclo[2.2.1]hept-3-yl- N—methoxycarbox-
imidoyl fluoride,

This Sheet Has Been Replaced
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acid nethyl ester, ([err])
[err]-(methoxyimno)-[err]-(1-azabi 0[2.2.2]oct- 20 3- yl)acetonltrlle
([err]) 1-azabicycl o[ 3 . 2. 1] oct - 5- Y|l TEIShyteTr (K, t O=mrettytoxirre:
err}i 1- azabi cycl o [3. 2. 1] odt - 5- y REMEARRINOXYE rb@iFh&ﬂ@B\’ﬁENT SHEET

‘[32|r?]“ ?eml mm"mr"mum" azabi cycl o[ 812. 1] oct-5-yl)

( err]) 1M aZabrcycl o[ 3.2.1] oct-5-yl - N—nethoxycargoxinldga
bron1de, : _

rijl ef

(%) gzg—l-azabicyclo[z.z.l]hept-3-yl—N-e& xycarhox-
imidoyl chloride,

(+) exo-a-({ethoxyimino)-a-(l-azabicyclo[2.2.1]hept-3-
yl)acetonitrile, .

(£) exo-l-azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
imidoyl bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

(+) endo-l-azabicyclo[2.2.1]hept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

() exo-l-azabicyclo[2.2.1]hept-3-yl cyclopropyl ketene
O-methyloxime, .

(+) exo-3-oxo-3-(l-azabicyclo[2.2.1]hept-3-yl)propio-
nitrile-O-methyl oxime, '

(£) endo-3-oxo-3~(l-azabicyclo[2.2.1]hept-3-yl)propio-
nitrile-O-methyl oxime.

(-) a-(methoxyimino)-a-(1- azabicyclo[z 2. 2]oct— ~-y1l)
acetonitrile,

(+) a—(methoxyimino)—a—(l-azabicyclo[z.2.2]oct—3—yl)
acetonitrile or

(+) l-azabicyclo[3.2.1]oct-5~yl-N-methoxycarboximidoyl
fluoride, or a pharmaceutically acceptable salt of any
of the foregoing compounds.

cet Has Been Replaced
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([err]) exo-l-azabicyclo[2 .2.1]hept-3-yl-N nmethoxycarbox- 35 imdoyl

chlori de, REPLACENMENT
SHEET R —, ([err])
exo-[err]-(methoxyim no)-a-(1-azabi CyREm[ygpg- 11 SREPLACEMENT SHEET

yl)acetonltrll b
Ewmmmwﬁﬂ&$%ﬂNW$mx%$%ww%;5fwww§??

6. A process for the preparation ofi.a compound of |

claim 1, or a pharmaceutically acceptable salt thereof,
which process comprises:

(a) reacting a compound of formula (II):

R3 (II)"
with a compound of formula (III):
Ry '-NHy (III)

wherein Ry' represents Ry or hydroxy, and R3”
represents R3 or a group convertible thereto,
converting Ryz' to Rz when hydroxy, converting R3” when
other than R3 to R3, wherein Rj, R, and R3 are as
defined in claim'l, and thereafter optionally forming a
pharmaceutically acceptable salt;

(b) ‘reacting a compound of formula (IV):

R
N~ 2

I
R, N

Cl or Br ' (IV)
with a compound of formula (V):
M - R3” (V)

capable of generating an R3’ nucleophile wherein R3’
represents R3 or a group convertible thereto,
converting R3”° when other than R3 to R3, wherein R;, R
and R3 are as defined in claim 1, and thereafter

is Sheet Has Been Replaced
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chl ori de, 10 a-(nethoxyi m no)-a-(1-azabicyclo[2.2.1]hept-4-yl)-

acetonitrile, 1l-azabicyclo[2.2.1 -4-yl - N-nethoxycarbOX|n1doyI
brom de, 15 - - 1- azabicyclo[2 2. 1] hep} -‘Muy kghmethaxycar bgx —
f1uori de, er 1- azabi cycl o[ 2/ 2. (j?$BEmcloproﬁ§?Lﬂ&ﬂWﬂN§ SHEET
trans-C)neH m Il Jl"’ ([err]) D _
endo- | -aza - N- nevBoxycar box- i midayl? éhFegi me7

- |

optionally forming a pharmaceutically acceptable—salt;

or

(c) reacting a compound of formula (IVa)

0
R, NHR, (Iva)

wherein R; and Ry are as defined in claim 1, with a
chlorinating, brominating or fluorinating agent,
optionally converting R3 when chloro or bromo to other
R3, and thereafter optionally forming a
pharmaceutically acceptable salt.

7. A compound of formula (IIb):

//II\\ ;IIb)

wherein R; and R3 are as defined in claim 1, and'R3 is
other than chloro or bromomethyl, or a:salt thereof.

8. A compound of formula (IVa):
o}
R ’/li\‘
N
1 HR2
(IVa)
Has Been Replaced
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25 ([err]) endo-[err]-(nmethoxyimno)-a-(1- azablcyclo[z 2. 1] hept - 3-

yl )acetonitrile, () exo-1- azablcygs‘ l=N- et hoxycarbox-
|n1d0yl brom de, 30 ([err]) EPLACEMENT SHEET
endo- azablﬁ“mﬁ‘“ iﬂ ]hept 3-y S m.doyl _brom de
err 0[2.2.1 he t 3-yl - N—nethox carpox-
gl[uor% l H | Ihep o4 years P 2 8”?’€'€th97
wherein R; and R, are as defined in claim 1.
9. A compound of formula (IIa):
N/RZ'
Rl 'R3'
(ITa)

wherein Ry repreéents Rz or hydroxy and R3° represents
R3 or a group convertible thereto, and R;, Ry and Rj3
are as defined in claim 1, provided that Ry” is not Rj
when R3° is Rj.

10. () l-Azabicyclo[2.2.2]oct-3-yl cyclopropyl
ketone, )

() endo-l-azabicyclo[2.2.1]hept- 3-yl cyclopropyl
ketone,

. () exo- and endo-3-oxo-3-{l-azabicyclo[2.2.1]
hept-3~-yl)propionitrile lithium salt,

(x) 1-azabicyclo[2.2.2]oct-3—yl—N-methoxycarboxamide,
(x) 1-azébicyclo[3.2.1]oct—5-yl-N-methoxycarboxamide;

() exo-l-azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-
amide, '

1-azabicyclo[2.2.1]hept-4-yl-N—methoxyéarboxamide,

‘Sheet Has Been Replaced
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o1 - 1-azabicyclo[2.2.1] hept-3-yl-Net/h
( [err]) exo azabi cycl of 1_hep y 1 "REP] lﬁﬁ%g&ﬁ SHEET

i m doyl chloride, ([err]) exo-J enrs| suEat X YEER To

| -azabicyclo [2 .2 ; “hept -3 - vl ) a&ﬁPmmﬁmjlle ([err]

exo- | - azabi cyc | - N- et hoxycar box= i dpy | t?rgrrfﬂﬁ 19971
([err]) exo-I- mm,!ﬁ'm] hept - 3 yl - N-prop 2- ynyI oxy-

car boxi m doyl célc?lde M

endo- 1- azabi cycl o[ 2. 2. 1] hept - 3- yI-N—prop-2-ynonxy- éaLhnxdinidoyI

chl oride, 15 ([err]) exo-3-oxo0-3-(l-azabicyclo[2.2.1]hept-3-yl)propi-
nitrile- C>”Eth¥5 gnéo-l -azabicyclo[2.2.1]hept-3-yl-N-methoxycarbox-

amide,

(+) exo-l-azabicyclo[2.2.1]hept-3-yl-N-ethoxycarbox-
amide,

() exo and endo-l-azabicyclo[2.2.1]hept-3~yl-N-prop-2-.
ynyloxycarboxamide or

() l-azabicyclo[3.2.1]Joct-5~yl trimethylsilylethynyl-
ketone-0O-methyloxime.

11. A pharmaceutical composition which comprises a
compound according to claim 1 and a pharmaceutically
acceptable carrier.

12. A compound according to claim 1 for use as an
active therapeutic substance.

13. A.compound according to claim 1 for use in the
treatment and/or prophylaxis of dementia. '

14, Use -of a compound according to claim 1 for the

' preparation of a medicament for the treatment and/or
prophylaxis of dementia.

. This Sheet Has
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([err]) endo-3-o0xo0-3-(l-azabicyclo[2.2.1]hept-3-yl)propio- 20

nitrile-O nmethyl oxine or ()

1- azabi cycl o[ 3. 2. 1] oct - 5-yl - N- met hoxycar boxi m doyl
pharmaceutically acceptable salt of any of t he fore@EPE&Lmu
25 6. (+) [err]-(Methoxyimno)-[err]-(l-azabicygl

oct-3-yl)acetonitrile or a pharmaceuti%fal |y acceptabl e
30 7. (-) [err]-(nethoxyim no)-a-(1-azabicyclo[2.2.2

oct-3-yl)acetonitrile or a pharmaceutically acceptabl e
8. The enant Abskraakt t he conpound a-net hoxyi m no- a-
azabi cycl o[ 2. 2. 2] oct-3-yl)acetonitrile having the sane

NOVEL COMPOUNDS

A compound of formula (I) or a pharmaceutically
acceptable salt thereof:

N —

a__./<2

i

R3
(L)
wherein Rj; represents

(caz)j, (CH,)
. : or (CH2)§\
. )) N

(cH

“i2'q (CHZ)t

(A) (B)

in which each of p and g independentiy represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

Ry is a group OR4, where R4 is Cj_4 alkyl, Cal4
alkenyl, C,_4 alkynyl, a group OCORS where Rg is
hydrogen or R4y, or a group NHRg or NR7Rg where Rg, Ry
and Rg are independently Cj.; alkyl; and

R3 is‘chloro, fluoro, bromo, cyclopropyl, C;_3 alkyl
. '“subétitutgﬁ_by one, two or three halogen atoms, or Rj3
" is a group (CHp)nRg where Rg is -CN, —-OH, -OCHj3, -SH,
-SCH3, -C=CH or -CH=CH2 and n is O or 1, with the
Proviso that when n is O, Rg is not -OH or -SH.



absolute configuration as ([err])[err]- nFtho§y4nLno [err] (1-

azabi cycl o[ 2. 2. 2] oct-3-yl)acetonitrile Q t%ﬂéf&aﬁt
phar maceutically acceptabl e salt thereoft REPLACEMQNT-SHEET

th; (r)nggzat T 8H“\“ﬂuﬁmnﬁuﬂ L.l“taIOI ?hg(r)gg]?und OfM‘li chClpt;jl )g]eéioﬂ ;Bagﬁngg‘p:

(a) react *ng®a 'cofpodind” of formula (I11):
88
Claims
1. A compound of formula (I) or a pharmaceutically
acceptable salt thereof:
5
J R,
Rl—_—éii
R3
10 (I)
wherein Rj; represents
(CH,) (CHy)
A . .
15 ) or (CHZ)é\ (B)
)) N
(CH /
2'q (CH2)t

d

20 in which each of p and g independently represents an
integer of 2 to 4, r represents an integer of 2 to 4, s
represents 1 or 2 and t represents 0 or 1;

Ry is a group OR4, where §4 is C1-4 alkyl, Co-4
25.. alkenyl, Co-4 alkynyl, a group OCORg where Rg is
' hydrogen or R4, or a group NHRg or NR7Rg where R6, R~
and Rg are independently C;-2 alkyl; and

R3 is chloro, fluoro, bromo, cyclopropyl, C1-3 alkyl
30 substituted by one, two or three halogen atoms, or R3
is a group (CHp)pnRg where Rg is -CN, -OH, -OCH3, -SH,
-SCH3, -C=CH or -CH=CHy and n is 0 or 1, with the
proviso that when n is O, Rg is not -OH or -SH.

35 2. A compound according to claim 1, in which p
represents 2 and g represents 2 or 3, or the



[err] with a conmpound of fornula (III) [err]
15 wherein R err]' represents R2 or

. NeRrr | R, nt R3
or a group convertible thereto, corventsi o1 ,' ' * ﬁgP[E é@ﬁﬁi ﬁ%ﬁéro Y,

e A s~ 1 1]

1 OGH miiiy 1987
phar maceut i*calfl y- 20" &ccept abl e salt; ictj ng_a conpound O
formula (1V):

combination (r,s,t) takes the value (2,2,0r7t27y;
(3,1,1), (2,1,0) or (3,1,0).

89

3. A compound according to any preceding claim, in
S which Ry is methoxy, ethoxy, allyloxy, propargyloxy,
acetoxy or dimethylamino.

4. A compound according to any preceding claim, in
which R3 is cyclopropyl, chloro, fluoro, brome, CN, OCH3,
10 -C=CH or -CH,CN.

5. A compound according to claim 1 which is
() l-azabicyclo[2.2.2]}oct-3-yl-N-methoxycarboximidoyl
chloride,

15
(x) l-azabicyclo[2.2.2]oct-3~-yl-N-methoxycarboximidic
acid methyl estef,

(£) o~ (methoxyimino)-a~ (l-azabicyclo(2.2.2]oct-
20 3-vl)acetonitrile,

(x} l-azabicyclo({3.2.1l]Joct-5-yl ethynyl ketone
O-methyloxime,

25 . {(#*) l-azabicyclo(3.2.l]loct-5-yl-N-methoxycarboximidoyl
" chloride,

(£) a-(methoxyimino)-a-{(l-azabicyclo[3.2.1)}oct-5-y1)-
acetonitrile,

30
(£) 1-azabicyclo[3.2.l]bct—S—yl-N—methoxycarboximidoyl
bromide,

(x) exo-l-azabicyclo[2.2.1]hept-3~yl-N-methoxycarbox-
35 imidoyl chloride,

ot Has Been Replaced
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[err] with a conpound of formula (V): 30

lerr] capabl e of generating an Rierr]' n“C|e°thEPLNﬁEM§§ Efr"

represents R3 or a group convertible thereto, can fing err en

2thr 5, TR o1 =" o0 o by pfipegg | e
90

(+) exo-o- (methoxyimino)-oa-(l-azabicyclo[(Z7Z27TTHEPL=-3~-
yl)acetonitrile,

(x) l-azabicyclo([2.2.2]oct-3-yl-N-methoxycarboximidoyl
5 fluoride,

l-azabicyclo[2.2.1}lhept-4-yl-N-methoxycarboximidoyl
chloride,

10 o~ (methoxyimino)-a-(l-azabicyclo{2.2.1}hept-4-yl)-
acetonitrile,

l-azabicyclo[2.2.1]lhept-4-yl-N-methoxycarboximidoyl
bromide, '

15
l-azabicyclo([2.2.1]hept~4-yl-N-methoxycarboximidoyl
fluoride, |

() l-azabicyclo[2.2.2)oct-3-yl cyclopropyl ketone
20 trans-O-methyloxime,

(+) endo~l-azabicyclo[2.2.1)lhept-3-yl-N~-methoxycarbox-
imidoyl chloride,

25 (%) endo-o-(methoxyimino)-o- (l-azabicyclo{[2.2.1]hept-3~
."yl)acetonitrile, .
() exo-l-azabicyclo[2.2.1]hept~3-yl-N-methoxycarbox-
imidoyl bromide,
30
(+) endo-l-azabicyclo[2.2. 1]hept 3-yl-N-methoxycarbox-
imidoyl bromide,

() exo-l-azabicyclo[2.2.1]hept-3-yl~N-methoxycarbox-
35 imidoyl fluoride,



-93- optionally form ng a pharnmaceutically acceptable salt; (c)

reacting a conpound of forrmula (IV§ efLl

wherein Rlert] and R2 are as defin * gEPLACHMﬁNi'BHEETng,
schl oro

or “ororo. NIV TRD LR “ 2 < herea v

%N%Wﬂy cogv
optior f[P m'ﬂ,,,
phar maceutical Iy “ "acceptabl e salt; g9r . 7TARE 897

(+) exo-l-azabicyclo{2.2.1]hept-3-yl-N-¢ arbax—

imidoyl chloride,

() exo—-o—(ethoxyimino)-a-(l-azabicyclo(2.2.1]hept-3-
5 yl)acetonitrile,

(*) exo-l-azabicyclo[2.2.1]lhept-3-yl-N-ethoxycarbox-
imidoyl bromide,

10 () exo-l-azabicyclo(2.2.1llhept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,

(+) endo-l-azabicyclo(2.2.1l]lhept-3-yl-N-prop-2-ynyloxy-
carboximidoyl chloride,
15

(+) exo-l-azabicyclo[2.2.1lhept-3-yl cyclopropyl ketone
O-methyloxime,

(*) exo-3-0oxo-3-(l-azabicyclo[2.2.1l]hept-3~yl)propio-
20 nitrile~-O-methyl oxime,

(x) endo-3-oxo0-3-(l-azabicyclo(2.2.1lhept-3~yl)propio-
nitrile-O-methyl oxime or

25 (%) l-azabicyclo(3.2.1]oct-5-yl-N-methoxycarboximidoyl

fluoride, or a pharmaceutically acceptable salt of any of

the foregoing compounds.

6. (+) o-{(Methoxyimino)-a-(l-azabicyclo{2.2.2]
30 oct-3-yl)acetonitrile or a pharmaceutically acceptable
salt thereof.

7. (=) a~(methoxyimino)-a-(l—azabicyélo[Z.Z.Z]
oct-3-yl)acetonitrile or a pharmaceutically acceptable
35 salt thereof.

This Sheet Has Been Replaced
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(d} reacting a conpound of forrmula (X1I):

[err]

and R[err] and R[err] are as defln

gro
mhen other t
acceptable s

(11b)

as defined

10

15

20

25 -

30

35

wherein R3 represe

s R3 or.a group convertible thereto,
in claimil g '!m RV APEMENT pw'é%i” o

iR Lzzzouaz of rorrarafi P 73 w1

[err] 30 wherein Hefr] and R err] a}e

nclaiml, and Rerr] is
8. The enantiomer of the compound o-methoxy=—q-(1- !

azabicyclo(2.2.2)oct-3~yl)acetonitrile having the same
absolute configuration as (+)oa-methoxy-oa-(1-
azabicyclo[2.2.2]oct-3-yl)acetonitrile oxalate salt, or a
pharmaceutically acceptable salt thereof. '

9. A process for the preparation of a compdund of
claim 1, or a pharmaceutically acceptable salt thereof,
which process comprises:

This Sheet Has Been Replaced

(a) reacting a compound of formula (II}: _ lIIl “I“l |" “l
# 0
. 1 <
7/

'R3 (II)

with a compound- of formula (III):
Ry ' -NH» (1I1)

wherein Rz';represents Ry or hydroxy, and R3' represents
R3 or a group convertible thereto, converting Rp' to Ry
when hydroxy, converting R3' when other than R3 to R3,
wherein R, Ry and R3 are as defined in claim 1, and
thereafter optionally forming a pharmaceutically
acceptable salt; '

(b) reacting a compound of formula (IV):

R
N~ 2
Iy

|
RN

17 clor s (1)
with a compound of formula (V):
M - R3' (V)

capable of generating an R3' nucleophile wherein R3'
represents R3 or a group convertible thereto,



other than chloro, bromonethyl or nethoxy, or a salt t her eof .
11. A conpound of fornula (Iva) 35 [err]

REPLACEMENT SHEET - 94 - ﬁEﬁEaCEME%T SHEET

REPLACEMENT SHE r] and R2 are as a
oo R o ——
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converting R3' when other than R3 “Ry7wher€in Ki, Rg
and R3 are as defined in claim 1, and thereafter
optionally formihg a pharmaceutically acceptable salt;

{c) reacting a compound of formula (IVa)

(IVa)

wherein R; and R are as defined in claim 1, with a
ehlorinating, brominating or fluorinating agent,
optionally converting R3 when chloro or bromo to other
R3, and thereafter optlonally forming a pharmaceutically
acceptable salt; or

(d) reacﬁing a compound of formula (XII):

1 Ry

wherein R3' represents R3 or a group convertible thereto,
and Ry and R3 are as defined in claim 1, to convert the
hydroxy group to Ry as defined in claim 1 and thereafter
optionally converting R3 when other than R3 to R3 and
optionally forming a pharmaceutically acceptable salt.

R

10. A compound of formula (IIb):

/ﬁ\ (IIb)

Rl | R3

wherein Ry and R3 are as defined in claim 1, and R3 is

other than chloro, bromomethyl or methoxy, or a salt
thereof.

This Sheet Has Been R,
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11. A compound of formula (IVa):



12. A conpound of fornula (I1la)
10 wherein Rerr]' represents R2 or,
Rlerr] or trinethylsilylethynyl, an

[err]

defined in cIa|n11 provi ded that R is mot ' ' I's R3, ang

not Br.

e ==

10

15

20

25

30

10 oAl 1987i ¢

A conpound accordlng to cIa|n110

| REBERIERAY §§EET

h

l

/\
R, NHR,, .
(IVa)

wherein Rlland Ry are as defined in claim 1.

12, A compound of formula (IIa):

1 R_? (IIa)

wherein Rp' represents Ry or hydroxy and R3' represents
R3 or a group convertible thereto, and Rj, Ry and R3 are
as defined in claim 1, provided that Rp' is not Ry when
R3' is R3, and R3 is not Br.

13. A compound according to claim 10, 11 or 12 which
is (%) l-azabicyclo[2.2.2]oct-3-yl cyclopropyl ketone,

() endo-l-azabicycle[2.2.l}hept-3-yl .cyclopropyl ketone,

() exo- and endo-3-oxo-3-(l-azabicyclo[2.2.1]
hept-3-yl)propionitrile lithium salt,

T () l-azabicyclo{2.2.2]oct-3-yl-N-methoxycarboxamide,

(+) l-azabicyclo[3.2;1]oct—S—yl—N—methoxycarboxamide,

(£) exo-l-azabicyclo(2.2.1]hept-3-yl-N-methoxycarbox-
amide,

l-azabicyclo[2.2.1]hept-4-yl-N-methoxycarboxamide,

This Sheet Has Been Repl

W
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() exo- and endo 3- oxo 3 (1-azabi cycl o[ 2. 2. 1]
lithiumsalt, | -azabi cycl o] 2. 2. 2] oct - 3-yl iN

([err]) 1- Tﬂablﬁd 0[3 2 1] oct - 5- yI N car boxarli BEPLA
‘exo- 1-aza 3-yl -N-re
1- azabi cy:t.;i ﬂﬁ(ﬂmnmbl - N- met hésare

{(£) gmsis:a-l—azabicyclo[2.2.].]hep't:--3-yl-N--m='1:__LJ,Qx;u:a-z.ckas:m"—"‘‘"""‘"j
amide,

(+) exo-l-azabicyclo[2.2.1]lhept-3-yl-N-ethoxycarboxamide,

() exo and endo-l-azabicyclo(2.2.1]lhept-3-yl-N-prop-2-
ynyloxycarboxamide, or
(x) l-azabicyclo([3.2.1]loct-5-yl trimethylsilylethynyl-
ketone-O-methyloxime.

10
14, A pharmaceutical composition which comprises a
compound according to claim 1 and a pharmaceutically
acceptable carrier.

15 15. A compound according to claim 1 for use as an
active therapeutic substance.

16. A compound according to claim 1 for use in the
treatment and/or prophylaxis of dementia.
20 .
17. Use of a compound according to claim 1 for the
preparation of a medicament for the treatment and/or
prophylaxis of dementia.

tis Sheet Has Been Replaced

VT




- 95-
am de,

([err]) exp and endo-1-azabicycl o[ 2. 2. 1] hept - 3- yhf

([err]) endo-I -azabi cyc|o[2.2.|]ﬁégp§§§g &methop;  box-

([err]) exo-I|-azabicyclo[2.2

N-etho @5M@W¥%ﬂ%g;’

op- 2-
ynyl oxycar boxam de, or () I-azabicycl o[ 3. 2. 1].6ct*-5- vyl
trimethylsilylethynyl - ket one- o- metéhyl oxi ne. 10 14. REPLAEEMENT SHEET
pharmaceuti cal conposition which conprises a

conpound ja ﬂnrdlﬁg

claiml and gaphar mecoatid G | ¥ compAEAHR AR itgr): 15 : 4959

conpound according to claiml1 for use as an active trerap%utl

subst ance.

o
R, _.1<7
P :
R3 (I1)
with a compound of formula (III):

Ry'-NHj (III)
wherein R;' represents Rj or hydroxy, and R3~
represents Ry or a group convertible thereto,

- converting Ry' to Rg when hydroxy, converting Rj” when
other than Rj to R3. wherein R;, Ry and R3 are as
defined in formula (I), and thereafter opticnally
forming a pharmaceutically acceptable salt:

(b) reactlng a compound of formula (IV):
N~ "2
I
Rl //ﬂ\\'Cl ar Br ({IV)
with a compound of formula (V):
_

M - Ry’ (V)

capable of generating an R3~ nucleophile wherein R3”~
represents R3 or a group convertible thereto,
converting R3’° when other than R3j to R3, wherein R;. R»
and Ry are as defined in formula (I), and thereafter

optionally forming a pharmaceutically acceptable salt;
(c) reacting a compound of formula (IVa)
0
N | (IVa)
Ry NER,

wherein Ry and Ry are as defined in claim 1, with a

chlorinating, brominating or flueorinating agent,

oy,
W




16. A compound according to claim1 for use in the treat ment and/ or

‘prophyl axi s of denentia. 20 17. Use of a conpoundR kAﬂ eﬁﬁb
Egr

claim1l1 for the preparation of a nedi canent for the treatnent
prophyl axi s of denenti a.

-5 -
cptionally converting Ry when chloro or bromo to other

Ry, and thereafter optionally forming a

pharmaceutically acceptable salt;

or REPLACEMENT SHEET
rAY 1009
(d) reacting a compound of formul ID): 08 MY 1999
-
B
Rl R3v

wherein Ry’ represents R3 or a group convertible

tiereta, and R1 and R3 are as defined in claim 1, to
convert the hydroxy group to Ry as defined in claim 1
and thereafter converting R3' when other than R

2 Cto R
3 3
and optionally forming a pharmaceutically acceptable
salt.

It will be appreciated that compounds of formula (IV)
are identical to compounds of formula (I) in which Ry

is chloro or bromo, and as such are themselves part of
the invention.

The reaction between the compounds of formulae (II) and
(XII) is preferably carried out in a hydroxylic solvent
such as methanol or ethanol, at ambient temperature, or
-where appropriate, at elevated temperature.

Where R; in compounds of formula (I) is a group OR4.
§ NHRg or NR7Rg, a compound of formula (II) is
—_

convéniently reacted with a compound of formula (III)
in which R;' is R3.

Where Ry in compounds of formula (I) is a group OCORg,
a compound of formula (II) may be reacted with the
compound of formula (III) in which Ry' is hydroxy, with
subsequent acylation of the resulting oxime by
treatment with a suitable acylating agent such as an

acyl halide, for example acetyl chloride.

The reaction between compounds of formulae (IV) and (V)
may be carried out under standard conditions for the



._\’/

. - 7 - .
o MAAY ar_ﬂg
ara as defined in formula (I). - {—623§'ﬂ' 13 u&

Intermediat

es of formula (IIz) wherein R3f

15 Ra-
trimethylsilylethynyl, Ry’

[ak -
is nct Ry when R3' is Ry

and Ry is not Br, also form part c¢f thes invention.
3 L

It will be appreciated that the reacticn of compounds

of formula (IVa) with a chlorinating, brominating or

£luorinating agent will vield ccmpounds of formula

(I)
wherein Ry is chloro, bromo or f£luoro.

Suitable
chlorinating agents include phosphorus pentachloride

wnich undergoes reaction in nitromethane at resduced

temperature, for example 0°C, and dichlorotriphenyl-

phosphine (carbon tetrachloride/triphenyl phosphine)

which undergoes reaction in acetonitrile at elevated
temperature,

for example at the boiling point of the
solvent.

Suitable brominating agents include
dibromotriphenylphosphine (carbontetrabromide/
triphenylphosphine) which undergoes reaction in
acetonitrile at elevated temperature, for example at

the boiling point of the solvent. Suitable
fluorinating agents include diethylaminosulphur
trifluoride (DAST) which also undergoes reaction in -
acetronitrile at elevated temperature.

Conversion of the resulting R3 halogen group when

chloro or bromo to other Ry groups may be effected by
reaction variant (b) above.

Compounds of formula (II) and compounds of formulae

{IV) and (IVa) may be prepared from an intermediate
compound of formula (VI):

R’/H\L

1

(VD)

in which L is a leaving group such as chloro, bromo or



10

20

25

30

35

UL LI A

REPLACEMENT SHEET |

- 89 -
combination (z,s.,t) takes the wvalue (2,2.0) {21,
(3,1,1), (2,1,0) or (3.1,0).

3. A compound according te any preceding claim, in
which Ry is methoxy, ethoxy. allyloxy, propargyloxy,

acetoxy or dimethylamino.

4. A compound according to any praceding claim, in
which Ry is cyclopropyl, chloro, flucro, bromo, CN, OCH,,
-C=CH or -CH,CN.

S.

(%)

A compound according to claim 1 which is

l-azabicyclo(2.2.2)}oct-3-yl-N-methoxycarboximidoyl
chloride,

{(£) l-azabicyclo(2

.2.2]oct-3~yl-N-methoxycarboximidic
acid methyl ester, |

(2) o~(methoxyimino)-a-(l-azabicyclo(2.2.2]oct~
3-yl)acetonitrile,

(x) l-azabicyclo(3.2.1l]oct-5~-yl ethynyl ketone
O-methyloxime,

{(£) l-azabicyclo{3.2.1l]oct-S~-yl-N-methoxycarboximidoyl
chloride,

(£) o-(methoxyimino)-a-{l-azabicyclo[3.2.1}oct-5-yl)-
acetonitrile,

{£) l—azabicyclo[B.2.1]oct—S—yl—N—methoxycarboximidoyl
bromide,

(+) exo-l-azabicyclo(2.2.1llhept-3-yl-N-methoxycarbox-
imidoyl chloride, '
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R g

(£) @xo-l-azabicyclo(2.2.l]hept-3-yl-N-sthoxycazkboxk-
imidovl chloride,

(=) =2x¢-a-(ethcryimino) -a- 2.2.-}nept-3-

.
]
b
™
I
o}
‘_J.
Q
(9]
‘—'
8]
—

n

yl)acetonitrile,

(%) sxgo-i-azabicyciof[2.2.1l]hept-3~yL—-N-ethoxycarbox-
imicoyl bromicde,

10 () exg-l-azabicvclo[2.2.1}hept-3-yl-N-prop-2-ynyloxy-
carboximicovl chlecride,
() endo—-l-azabicyclo(2.2.1lhept-3-yl-N~prop-2~-ynyloxy-
carboximicdoyl chloride,

15

() exo-3-oxo0-3-{l-azabicyclo(2.2.1]lhept~-3-yl)proplo-
nitrile-O-metnyl oxime,

(*) endo-3-oxo-3-(l-azabicyclo(2.2.1lhept-3~-yl)propio-
20 nitrile-O-methyl oxime or

(%) l-azabicyclo(3.2.1]loct-5-yl-N-methoxycarboximidoyl
fluoride, or a2 pharmaceutically acceptable salt of any of
the foregoing compounds.

25
6. - (+) a-(Methoxyimino)-a-(l-azabicyclo(2.2.2]
oct-3-yl)acetonitrile or a pharmaceutically acceptable
salt thereof.

30_ 7. (=) e~ ({methcxyimino) -a=-(l-azabicyclo[2.2.2]
oct-3-yl)acetonitrile or a pharmaceutically acceptable
salt thareof.

8. The enantiomer of the compound e-methoxyimino-a-(1l-

35

azabicyclo{2.2.2]oct~-3~yl)acetonitzile having the same

avsolute configuration as (+)e-methoxyimino-o—(l-
azabicycla(2.2.2)oct-3~yl)acetonitrile oxalate salt, or a

pharmacsutically acceptable salt thereof.
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9. A process for the preparaticn of a compound céf
laim 1,

or a pharmaceutically acceptable salt therecf,
which process comprises:

(a) reacting a compound of formula (II):

1 (1)

with a compound of formula (III):

Ry ' -NHjy (III)
wherein Ry' represents Ry or hydroxy, and R3* represents
R3 or a group convertible thereto, cecnverting Ry' to R
when hydroxy, converting R3' when other than R3 to Rj,
wherein Ry, Ry and Ry are as defined in claim 1, and

thereafter optionally forming a pharmaceutically
acceptable salt;

reacting a compound of formula (IV):

. R
N~ 2
I
Ry Nl or Br (IV)

with a compound of formula (V):

M - R3y' (V)
capable of generating an R3' nucleophile wherein
represents R3 or a group convertible thereto,

converting R3' when other than R3j to Ry, whersin

R, Ry
and R3 are as defined in claim 1, and thereafter



20

25

30

35

REPLACEMENT SHEET

R A yyreyey B I

- 93 -

optionally forming a pharmaceutically accsptable salt;

{c) reacting a compound of formula (IVa)

|

|

R - NHR,, (Iva)
1 .

wherein Rj and Ry are as defined in claim 1, with a
chlorinating, kbrominating or fluorinating agent,
optionally converting Ry when chloro or bromo to other

R3, and thereafter optionally forming a pharmaceutically
acceptable salt; or

(d} reacting a compound ongormula (XIXI):

X

|

Ry Ry

wherein R3' represents Rj or a group convertible thereto,
and Ry and R3 are as defined in claim 1, to convert the
hydroxy group to Ry as defined in «claim 1 and thereafter
converting R3' when other- than R3 to R3 and optionally
forming a pharmaceutically acceptable salt.

10. A compound of formula (IIb):

wherein R; and R3 are as defined in claim 1, and Ry is

other than chloro, bromomethyl or methoxy, or a salt
thereof.

11. A compound of formula (IVa):

1 NHR (IVa)
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wherein Ry and R; are as defined in claim 1
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12. A compound of formula (IIa):

1
N 2

3 (ITa)

wherein R3' represents Ry or hydroxy and R3' represents
R3 or trimethylsilylethynyl, and Ry. Ry and Rj are as

defined in claim 1, provided that Ry' is not Ry when Ry
is R3, and Ry is not Br.

13.

A compound according to claim 10,
is (%)

11 or 12 which
l-azabicyclo(2.2.2]oct-3-yl cyclopropyl ketone,

(x) exg- and endo-3-oxo-3-(l-azabicyclo{2.2.1]
hept-3-yl)propionitrile lithium salc,

(%) 1—aza5icyc1012.2.21oct—3—yl—N—methoxycarboxamide,
(*) l-azabicyclo(3.2.1l]oct~-5-~-yl-N-methoxycarboxamide,

() exg-l-azabicyclo(2.2.1llhept-3-yl-N-methoxycarbox-
amide,

l-azabicyclo(2.2.1l]hept~4-yl-N-methoxycarboxamide,
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() endo-l-azabicyclo(2.2.1ljhept-3-yl-N-mernoxycaTbox-
amidé,

(£) exo-l-azabicyclo(2.2.1]lhept-3~-yl-N-ethoxycarboxamide,

() exo and endo-l-azabicyclo[2.2.1llhept-3-yl-N-prop-2-
vnyloxycarboxamide, or

() l-azabicyclo[3.2.1]oct=-5-yl trimethylsilylethynyl-
_ ketone~O-methyloxime.
10

14. A pharmaceutical composition which comprises a

compound according to claim 1 and a pharmaceutically
acceptable carrier.

15 15. A compound according to claim 1 for use as an

active therapeutic substance.

16. A compound according to claim 1 for use in the

treatment and/or prophylaxis of dementia.
20

17. Use of a compound according to claim 1 for the

preparation of a medicament for the treatment and/or
prophylaxis of dementia.



