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1 2
PROCESS FOR THE FRODUCTION OF R* to R* independently represent, at each oocurrence, H,
OXABISFIDINES C__ alkyl (which Iatter group is opiionally substituted]

for terminated by one or more substituents selected
This application is the U.S. national phase of intermational from —OH, halo, cyano, nitro, aryl and Het®), aryl or
application PCT/SE01/02130, filed Oct. 1, 2001, which s  Hef®, or R*, together with RS, represents C, ; alkylene

desigpated the US. (wlndlalkylmegmupmopumllymtennpmdbyano
atom and/or is optionally substituted by ore or more C, 5
FIELD OF THE INVENTION alkyl

This invention relates to a novel grocess for the prepara- 10 tmlﬁmtedbyoneormmbsﬁmmglmednﬁnm
tion of compounds comprising the oxabispidine ring system. —OH, halo, cyano, nitro and aryl), aryl, —C(O)R —C
(O)OR'™ or —C(O)N(H)R™™;

FRIOR ART R'™, R'* and R* independently represent C, ¢ alkyl (op-

tionally substituted apd/or tenminated by one or more

The mmber of docomented compounds including the 15 spbstitnents selected from —OH, halo, cyano, nitro and
9-oxa-3,7-diazabicyclo-| 3.3.1]nonane (oxabispidine) strac- aryl), aryl, ar R represents H;

tore is very few. As a result, there arc very few known R reprosents C, 4, alkyl (optionally substituted and/or ter-

processes that are specifically adapted for the preparation of minated by one or more substituents selected from —OH,

nbmdmewmpomds halo, cyano, nitro, aryl, C, ; alkoxy and Het®);
are disclosed in Chern.  R® represents H, C, ,, alkyl, C, ¢ alkoxy (which laiter two

Mwulm(lm)ﬂsmmmhm groups are optionally substituted and/or terminated by one
1,3-diaza-6-oxa-adamantanes. or more sobstituents selected from —OH, halo, cyano,

Hmnaeetals(andtelatedcompoumls)havmgmeoxabm- mno,cl_4a]ky1andcl_4alkoxy),—D-ary],—-l)-aryk)xy,
pidine ring structure arc disclosed inJ. Org. Chem. 31, 277 Hels, —D—N(H)C(O)R““ —DS(O),R*>,
(1966), ibid. 61(25), 8897 (1996), ibid. 63(5), 1566 (1998) 25 211 , —D—C(0)OR™, —D—C(ONR™)
oxiifation of 1,5-diazacyclooctane-1,3-diols or the reduction (wlm:halkylenegmup!sophonallymten'npwdbymo
of 1,5-diazacyclooctane-1,3~diones. atom and/or is optionally substituted by one or more C, 5

1,3-Dnnethyl-3,7-d1msyl -9-0xa-3,7-diazabicyclo[3.3.1] alkyl groups);

sdmﬂmdm]OrgChmﬁ%ﬁ(l%ﬂasamRmmRmmmﬂywﬂ, alkyl (option-
pmdnuﬁomtheanempndamlylahonofml}dlm- aﬂymbmmledamdlortmmmmdby(;:ormmemb-
ethyl-1.5-ditosyl-1,5-diazacyclooctane-1,3-diol. stitnents selected from —OH, halo, cyano, nitro and aryl),

None of the above-mentioned documents disclose or aryl, or R1* and R™ together represent C, , alkylene;
m&esltlnsynﬂmsofoxabxspxdmosbywayofdchydn R®, R'?* and R'2? independently represent C,  alkyl (op-

process, which process is capable of being scaled up. D represents a direct bond ar C, ¢ alkylene;
DESCRIPTION OF THE INVENTION © l’fz m&",ﬁ;’ Cy pallyl, _ORB B NRIR'S

) . ) or, together with R®,
According to a first aspect of the invention there is R3m 1 logeﬂﬂ'Wlﬂlerqnmns
provided a process for the preparation of a compound of B, Crqalkyl o,
formmla 1, —E—a:yl,——EHet“i —C(0)

R® lepnmls
s R, C(O)OR""OI' —C(O)N(R"")R
. R™ represents H, % alkyl, —E-aryl, —F,Het‘ —(O] _’2
R'*, —C(O)OR'*, —S(O),R'*, —{C(O)I'N(R""]Rl

or —C(NH)NH,,;
RY gt R’ represents H, C, ; alkyl, —E-aryl or —C(O)R'*%,
50 R' to R'™ independently represent, at each occurrence

R R® or tenmipated by one or more substituents selected from
Ra%\/ R? N halo, aryl and Hef"), aryl, Het®, or R** and R*™ inde-
® represent H;

B 55 R' and R*™ independently represent, at each occurrence
/|=> when used herein, H or C, , alkyl (optionally substituted
G\ 4 and/or terminated by ore or more substituents sclected
7w from halo, aryl and Het®), aryl, Het™®, or together repre-

sent C, ; alkylene, optionally interrupted by an O atom;
60 E represents, at ezch occurrence when used berein. a direct
wherein bond ar C,_, alkylenc;

R* represemts C,_,, alkyl (which alkyl group is optionally  p represents 1 or 2;
sﬂmmdalﬂlortmnnmwdbymeormgmn;s Het' to Het'® independemly represent five- to twelve-
selected from halo, cyano, nitro, aryl, Het', —C(O)R™,  membered heterocyclic groups containing one or more het-
—OR®, —N(R“)Rs" Om,—qm,ﬁmmwmﬁmnmygm,nﬂrmmd/msﬂfm,
and—S(O)zl{’).orRlleplmls—C(O)XR,—C(O)N which groups are optionally substituted by one or more
®IR* or —S(O),R"; substituents selected from —OH, oxo, halo, cyamo, nitro,
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There s provided compourds of formula 1,
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RS &S R4
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wherein RY, R, B>, R®, R* 10 R*S, A, B and G hawe
meanings given in the description, which are usefal in the

prophylaxis am! in the ireatmem of arrhyilimnias, in panicu-
lar atrial and veniricular arrhythmias.
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3
Disclosure of the Invention

i ‘ A g
According to the invention there is provided compounds of formmla I, {)

wherein

R! represents C, ,, alkyl (which alkyl group is optionally substituted and/or

terminated by one or more groups selected from halo, cyamo, nitro, aryl,
10 Het!, -C(O)R®, -OR® -NRHR*, -C(O)XR’, -CONRHR™, and

-S(O),R), or R’ represents -C(O)XR’, -C(OIN(R®)R™ or -S(O),R’;

R® to R independently represent, at each occurrence, H, C,, alkyl
(which latter group is optionally substitated and/or terminated by one or
15 more substituents selected from -OH, halo, cyano, mitro, ary! and Het®),
aryl or Het’, or R¥, together with R®, represems C,; alkylene (which
alkylene group is optionally interrupted by an O atom and/or is optionally
substituted by one or more C, , alkyl groups);
R® represents H, C, 4 alkyl (optionally substituted and/or terminated by
20 one or more substituents selected from -OH, Ialo, cyano, nitro and aryl),
aryl, -C(O)R™, -C(O)OR™ or -C(O)NE)R'™;

1:‘(‘
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R'® R™ apd R'™ independently represent C,¢ alkyl (optionally

substituted and/or terminated by one or more substituents selected from
-OH, halo, cyano, nitro and aryl), aryl, or R'® represents H;

R’ represents C, ,, alkyl (optionally substituted and/or terminated by one
or more substituents selected from -OH, halo, cyamo, nitro, aryl,
C,; alkoxy and Het');

R® represents H, C,,, alkyl, C,s alkoxy (which latter two groups are
optionally substituted and/or terminated by one or more substituents
selected from -OH, halo, cyamo, nitro, C,, alkyl and C,, alkoxy),
-D-aryl, -D-aryloxy, -D-Het’, -D-NH)C(O)R', -D-S(O),R™,
-D-C(O)R™, -D-C(O)OR'Z, -D-C(O)N(R'™ R, or R®, together with
R¥, represents C,; alkylene (which alkylene group is optionally
interrupted by an O atom and/or is optionally substituted by one or more
C,.; alkyl groups); |

R"2 o R" independently represent H, C, ¢ alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or R!* and R' together represent
C, alkylene;

R’ R!%Z and R'® independently represent C, ¢ alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl) or aryl;

D represents a direct bond or C, ¢ alkylene;

X represents O or S;

R? represents H, halo, C,; alkyl, -OR®, -E-NR*)R" or, together with
R3, represents =0; ’

R represents H, C,; alkyl or, together with R?, represents =0;

R® represents H, C,; alkyl, -E-aryl, -E-Het®, -C(O)R'®, -C(O)OR'*® or
-C(O)NR'™R'™;

PCT/SE00/01994
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5
R! represents H, C,, alkyl, -E-aryl, -E-Het®, -C(O)R'®, -C(O)OR'®,

-S(O);R'*, -[C(O),NR™)R™ or -C(NH)NH,;

RY represenis H, C, ; alkyl, -E-aryl or -C(O)R"'®;

R!® 1o R'® independently represent, at each occurrence when used herein,
C,s alkyl (optiomally substituted andfor terminated by ome or more
substituents selected from halo, aryl and Het"), aryl, Het®, or R'® and R'®
independently represent H;

R'™ and R'™ independently represent, at each occurrence when used
herein, H or C, 4 alkyl (optionally substituted and/or terminated by one or
more substituents selected from balo, aryl and Het®), aryl, Het®, or
together represent C, ¢ alkylene, optionally interrupted by an O atom;

E represents, at each occurrence when used berein, a direct bond or

C,, alkylene;
p represents 1 or 2;

Het' 0 Het"” independently represent five- to twelve-membered
beterocyclic groups containing one or more heteroatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, cyamo, mitro,
Cy¢ alkyl, C, ; alkoxy, aryl, aryloxy, -NR'*)R™, -C(O)R'™, -C(O)OR'™,
-C(ONR™IR'™, -NR™HC(O)R"* and -N(R"*)S(O),R'%;

R'® to R independently represent C,; alkyl, aryl or R™ to R
independently represent H;

A represents a direct bond, -J-, -I-N(R')- or -J-O- (in which- latter two
groups, N(R')- or O- is attached to the carbon atom bearing R? and R%);

B represents -Z-, -Z-N(R®)-, -N(R®)-Z-, -Z-S(0),-, -Z-O- (in which latter
two groups, Z is amtached to the carbon atom bearing R® and R®),
-NR®)C(0)O-Z-, (in which latter group, -N(R™) is attached to the carbon

PCTISEQ0/01994

A6
q‘@
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atom bearing R* and R®) or -C(O)N(R®)- (in which latter group,

-C(O) is attached to the carbon atom bearing R*and R’);

J represents C,; alkylene optionally substituted by ome or more
substituents selected from -OH, halo and amino;

Z represents 2 direct bond or C,, alkylene;

n represents 0, 1 or 2;

R" and R® independently represent H or C, ¢ alkyl;

G represents CH or N;

R? represents one or more optional substitments selected from -OH, cyano,
halo, mitro, C,s alkyl (optiomlly terminated by -NH)C(O)OR™),
C,s alkoxy, -NRZIR™®, -C(OR™, -C(O)OR™, -C(ONRZIRZ,
-NRZC(O)R™, -NRZHC(OINRZR™, -NRZ")S(0),R*™, -S(0),R*",
and/or -OS(0),R**%;

R?2 to R*™ independently represent C, 4 alkyl;

R™ and R™ independently represent H, C,; alkyl or together represent
C.¢ alkylene, resulting in a four- t seven-membered nitrogen-containing
ring;

RZ* to R®™ independently represent H or C, alkyl; and

R* to R* independently represent H or C, ; alkyl;

wherein each aryl and aryloxy group, unless otherwise specified, is
optionally substituted;

provided that
(a) the compound is not:
3,7-dibenzoyl-9-0xa-3,7-diazabicyclof3.3.1}nonane;

PCT/SEDB1994
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16
R® does not represent —-C(O)N(H)R'™;

R and R*® do not together represent C, ¢ alkylene.

Preferred compounds of the invention also include those which are not:
tert-butyl 7-benzyl-9-0xa-3,7-diazabicyclof3.3.1]nopane-3-carboxylate; or
ethyl 7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyi]-9-oxa-3,7-diaza-
bicyclo]3.3.1)nonane-3-carboxylate;

Preparation

According to the invention there is also provided a2 process for the
preparation of compounds of fornmla I which comprises:

(a) reaction of a compounnd of formula II,

wherein R2, R}, R, R*" 10 R*, A, B and G are as hereinbefore defined,
with a compound of formnia HI,
R-L! 11

wherein L' represents a leaving group such as halo, alkanesulfonate,
perfluoroalkancsulfonate, arenesulfonate, -OC(O)XR’, imidazole or RPO-
(wherein R” represents, for example, C, ;, alkyl or aryl, which groups are
optionally substitated by one or more halo or nitro groups) and X, R and
R are as hereinbefore defined, for example at between room and reflux
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mperamreinmepresmceofasu‘na;lebase(e.g. tricthylamine, potassium
carbonate or a bicarbonate, such as sodinm bicarbonate) and an appropriate
solvent (e.g. dichloromethane, chloroform, acetoniftrile, N.MN-
dimethylfonnamide, THF, tolnene, water, a lower alkyl alcohol (e.g.
ethanol) or mixtures thereof);

(b) for compounds of formmla I in which R' represents -C(O)XR’ or
-C(O)N(RHR™, reaction of a compound of formula IV,

wherein RZ, R®, R*, R® 1o R, A, B, G and L' are as hereinbefore defined,
with 2 compound of formula V,

R*H v
wherein R* represents -XR” or -NR®R™ and R¥, R’, R® and X are as
hereinbefore defined, for example wnder similar conditions o those
described hereinbefore (process step (a));

(c) for compounds in which R' represents -C(O)N(H)R®, reaction of a
compound of formula I, as hercinbefore defined, with a compound of
forrula VI,

R:N=C=0 VI
wherein R® is as hereinbefore defined, for example at between 0°C and
reflux temperature in the presence of an appropriate organic solvent (e.g.
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dichloromethane), or via solid phase synthesis under conditions known to

those skilled in the art;

(d) reaction of a compound of formula VII,

R® 1

R

vil
5
wherein R* and R* to R* are as bereinbefore defined, with a compound of
formula VI,
R2

R+A_ o

vili

R4
wherein 12 represents a leaving group such as halo, alkanesulfonate (e.g.

10

A, B and G are as hereinbefore defined, for example at elevated
temperature (e.g. between 35°C and reflux temperature) in the presence of
aW(&g.EMNWM)Mm

IS appropriate organic solvent (e.g. acetoniirile, dichloramethane, chloroform,
"dimethylsulfoxide, N,N-dimethylformamide, 2 lower alkyl alookol (e.g.
ethanol), isopropyl acetate or mixtures thereof);

(¢) for compounds of formula 1 in which A represents CH, and R?
20 represents -OH or -N(H)R"Y, reaction of a compound of formula VII, as
hereinhefore defined, with a compound of formuia IX,
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G\

R¢
wherein Y represents O or N(R") and R3, R, R*, B and G are as
hereinbefore defined, for example at elevated temperature (e.g. 60°C to
reflux) in the presence of a suitable solvent (e.g. a lower alkyl alcobol (e.g.
IPA), acetonitrile, or 2 mixture of a lower alkyl alcobol and water); |

(f) for compounds of formmla I in which B represents -Z-O-, reaction of a
compound of formmia X,

wherein R!, RZ, R?, R* 10 R%, A and Z are as hereinbefore defined, with a
compound of formnla X1,

Gy X
R¢
wherein R* and G are as hereinbefore defined, for example under
Mitsunobu-type conditions e.g. at between ambient (e.g. 25°C) and reflux
temperamre in the presence of a tertiary phosphine (e.g- tributylphosphine
or triphenylphosphine), am azodicarboxylate derivative (e.g.
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Synthesis of Intermediates /

The following intermediates were not commercially available, and were

therefore prepared by the methods described below.

Preparation A
tert-Butyl 9-oxa-3,7-diazabicyclo[3.3.1}nonane-3-carboxylate

hydrochloride

(i) 2,6-Bis(iodomethyl)-4-(phenylsulfonyl)morpholine

The sub-title compound was prepared according to both of the following
two methods:

(a) To a stirred mixture of water (835 mL), chloroform (1.25 L) and
iodine (418.7 g, 1.65 mol) under an inert atmosphere (N,) was added,
portion-wise over a period of 30 min, 2,6-bis[(acetoxymercuri)methyl]-4-
(phenylsulfonyl)morpholine (prepared as described in Chem. Ber. 96,
2827 (1963); 421.3 g, 0.55 mol), during which time the reaction mixture
was warmed to reflux. After addition was complete, reflux was continued
overnight before the mixture was allowed to cool to room temperature.

The mixture was filtered and the chloroform layer separated. A saturated
aqueous solution of Na,S,0; was added to the organic solution until the
iodine colour disappeared. The organic layer was again separated, then

dried (Na,SO,), filtered and concentrated in vacuo to yield 279.9 g

(100%) of the sub-title compound as a light yellow crystalline solid.

HPLC analysis indicated this product to be composed of 46% cis-isomer

and 54 % trans-isomer.

(b) Acetonitrile (50 mL) and then ether (150 mL) were added to
triphenylphosphine (20.1 g, 77 mmol). Imidazole (5.24 g, 77 mmol) was

- PCT/SE00/01994
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(iv) tert-Butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate
A mixture of water (400 mL), dichloromethane (400 mL), sodium
hydrogencarbonate (40.3 g, 0.48 mol) and 3-benzyl-9-oxa-3,7-diaza-

bicyclo[3.3.1]oonane dihydrochloride (from step (iii) above; 33.7 g,
0.12 mol) was stirred rapidly for 10 min before di-zerz-butyl dicarbonate
(27.8 g, 0.13 mol) was added in portions. After addition was complete,
the reaction was stirred for a further 2 h. The organic layer was
separated, dried (Na,SO,), filtered and concentrated irn vacuo to afford
39.6 g of an off-white crystalline solid. This material was used directly in
the next step without any further purification.

'H NMR (CD,0D): & 1.5 (s, 9H), 2.42 (br t, 2H), 2.88 (d, 2H), 3.18-
3.28 (m, 2H), 3.38 (d, 2H), 3.80 (br d, 2H), 4.00 (d, 2H), 7.16-7.38 (m,
SH).

(v) tert-Butyl 7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate hydrochloride

A solution of zert-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-
carboxylate (39.5 g, 0.12 mol) in ethyl acetate (200 mL) was cooled to
-10°C under an inert atmosphere (N,). A solution of HCI in diethyl ether
(1 M) was added over the course of 1 h, during which time a precipitate
formed. After addition was complete, the resulting mixture was stirred
for a further 1 h before the crystalline precipitate was collected by
filtration and dried in a vacuum oven (40°C, 13.3 Pa (0.1 mmHg)). This
gave 42.6 g M from the compound of step (iii) above) of the sub-title
compound as an off-white crystalline material.

API MS: m/z = 219 [C gH6N,0,-CsH0,]*.

PCT/SE00/01994
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(vi) tert-Butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

hydrochloride
A mixture of rert-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate hydrochloride (from step (vi) above; 42.6 g, 0.12 mol), 10%
palladium on carbon (2.5 g) and methanol (450 mL) was subjected to
hydrogenation at atmospheric pressure. Once the reaction was complete
(as indicated by tlc), the mixture was filtered and the filtrate concentrated
in vacuo to yield 31.6 g of an off-white crystalline product. This crude
product was dissolved in hot acetonitrile (450 mL), filtered and the filtrate
diluted with ethyl acetate (450 mL). After being allowed to stand at rt for
6 h, the mixture was filtered to remove the first crop of crystallised
product (19.8 g). The mother liquor was then concentrated to near
dryness to give a residue that was dissolved in hot acetonitrile (150 mL).

Ethyl acetate (150 mL) was added to this solution and the mixture allowed
to stand at room temperature overnight. A second crop of crystalline
product (8.7 g) was then collected by filtration, and was found to have an
identical 'H NMR spectrum and melting point to the first crop. The
combined yield of title compound was therefore 28.5 g @@

m.p. = 207-208°C.

Preparation B
4-{[(2S)-2-Hydroxy-3-(9-o0xa-3,7-diazabicyclo[3.3. 1]non-3-yl)propyl]-

oxy}benzonitrile

(1) 4-[(28)-Oxiranylmethoxy]benzonitrile

Potassium carbonate (414 g) and (R)-(-)-epichlorohydrin (800 mL) were
added to a stirred solution of p-cyanophenol (238 g) in 2.0 L MeCN and
the reaction mixture was refluxed under an inert atmosphere for 2 h. The

hot solution was filtered and the filtrate concentrated, giving a clear oil

PCT/SE00/01994
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which was crystallised from di-iso-propyl ether giving the product in 90%

yield.

(ii) tert-Butyl 7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate

A mixture of zerr-butyl 9-0xa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(prepared in an analogous fashion to the compound of Preparation A(vi)
above; 0.72 g, 3.2 mmol) and 4-[(25)-oxiranylmethoxy]benzonitrile (from
step (i) above; 0.56 g, 3.2 mmol) in IPA/water (11 mL of 10:1) was
stirred at 60°C for 18 h. The solvent was then evaporated to give 1.3 g
(100%) of the sub-title compound, which was used in the next step without

further purification.

(iii) 4-{[(28)-2-Hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl}-

oxy }benzonitrile

A solution of tert-butyl 7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]}-9-
oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (ii) above;
1.0 g, 2.47 mmol) in ethyl acetate (13 mL) was cooled to 0°C. Ethyl
acetate (26 mL) saturated with gaseous HCl was added, and the mixture
stirred for 4 h at rt. The solvent was removed ir vacuo before MeCN
(25 mL), water (1.3 mL) and K,CO; (2.0 g) were added. The resulting
mixture was stirred overnight before CHCl, was added, and the mixture
filtered through Celite®. The filtrate was concentrated in vacuo to give
682 mg (91%) of the title compound.

v—p——

PCT/SE00/01994
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Preparation C
4-{[3-(9-Oxa-3,7-diazabicyclo[3.3. 1]non-3-yl)propyl}amino}benzonitrile

(i) 4-[(3-Hydroxypropyl)amino]benzonitrile
A mixture of 4-fluorobenzonitrile (12.0 g, 99.1 mmol) and 3-amino-1-
propanol (59.6 g, 793 mmol) was stirred at 80°C under an inert

atmosphere for 3 hours before water (150 mL) was added. The mixture

"was allowed to cool to rt, and was then extracted with diethyl ether. The

organic layer was separated, dried (Na,SO,), filtered and concentrated in
vacuo to yield 17 g (97%) of the title compound as an oil that crystallised
upon standing.

(ii) 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (from
step (i) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with
triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride
(20.2 g, 106 mmol). The mixture was stirred at 0°C for 90 minutes
before being concentrated in vacuo. Water (200 mL) was added to the
residue, and the aqueous solution was extracted with DCM. The organic
phase was dried (Na,SO,), filtered and concentrated in vacuo. The
resulting residue was purified by crystallisation from iso-propanol to yield
24.6 g (77%) of the sub-title compound.

(iii) tert-Butyl 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxylate

The hydrochloride salt of tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-
3-carboxylate (from Preparation A(vi) above; 1.1 g, 4.15 mmol) was
mixed with MeCN (46 mL), water (2.5 mL) and K,CO; (3.5 g, 25 mmol).

The mixture was stirred for 4 h before CHCl, was added and the mixture

PCT/SE00/01994 ; “ /l
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was filtered through Celite®. The filtrate was concentrated in vacuo to
give 0.933 g of the free base. This was then mixed with 3-(4-
cyanoanilino)propyl 4-methylbenzenesulfonate (from step (i) above;
2.1 g, 6.2 mmol) and K,CO; (0.86 g, 6.2 mmol) in MeCN (18 mL). The
resulting mixture was stirred overnight at 60°C before being concentrated
in vacuo. The residue was treated with DCM (250 mL) and 1 M NaOH
(50 mL). The layers were separated and the DCM layer washed twice
with aqueous NaHCO,, before being dried (Na,SO,) and concentrated in
vacuo. The product was purified by flash chromatography, eluting with a
gradient of toluene : ethyl acetate : triethylamine (2:1:0 to 1000:1000:1),
to give 1.47 g (91%) of the sub-title compound.

(iv) 4-{[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyljamino}-

benzonitrile

The title compound was obtained in 96% yield according to the procedure
described in Preparation B(iii) above, using terr-butyl 7-[3-(4-
cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(from step (iii) above) in place of tert-butyl 7-[(25)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3. 1]nonane-3-carboxylate.

Preparation D
4-[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxy]benzonitrile

(i) 4-(2-Bromoethoxy)benzonitrile
A mixture of 4-cyanophenol (35.7 g, 0.3 mol), K,CO; (41.4 g, 0.3 mol)
and 1,2-dibromoethane (561 g, 3.0 mol) in MeCN (450 mL) was stirred

under reflux overnight. The mixture was filtered and evaporated to give

30.2 g (45%) of the sub-title compound, which was used without further

purification.

PCT/SE00/01994 i ’
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(ii) tert-Butyl 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclof3.3.1]-

nonane-3-carboxylate

The sub-title compound was prepared in 85% yield according to the
procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-
benzonitrile (0.8 g, 3.5 mmol, 1.03 eq.) and triethylamine (1.5 eq.) in
place of 3-(4-cyanoanilino)propy! 4-methylbenzenesulfonate, and K,CO;,

respectively.

(iii) 4-[2-(9-Oxa-3,7-diazabicyclo[3.3. 1]non-3-yl)ethoxy]benzonitrile

The title compound was obtained in 95% yield according to the procedure

described in Preparation B(iii) above, using tert-butyl 7-[2-(4-
cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(from step (ii) above) in place of terr-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate.

Preparation E
4-[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propoxy]benzonitrile

(i) 4-(3-Bromopropoxy)benzonitrile

1,3-Dibromopropane (1.02 L, 10 mol) was added to a stirred suspension
of p-cyanophenol (238 g, 2 mol), K,CO; (276.4 g, 2 mol) in MeCN
(2.7 L). The reaction mixture was refluxed for 4 h, filtered and
concentrated. The residue was recrystallised from iso-propyl ether to give

the sub-title compound in a 69% yield.

(ii) tert-Butyl 7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxylate

The sub-title compound was prepared in 97% yield according to the
m——

procedure described in Preparation C(iii) above, using 4-(3-bromo-

PCT/SE00/01994 %
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propoxy)benzonitrile (from step (i) above) in place of 3-(4-cyanoanilino)-

propyl 4-methylbenzenesulfonate.

(iii) 4-[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propoxy]benzonitrile

The title compound was obtained in 90% yield according to the procedure
described in Preparation B(iii) above, using terz-butyl 7-[3-(4-cyano-
phenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from
step (i) above) in place of rerr-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate.

Preparation F
4-[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxylisophthalonitrile

(i) 4-(2-Bromoethoxy)isophthalonitrile

The sub-title compound was prepared in 64% yield according to the
procedure described in Preparation D(i) above, using 4-hydroxy-

isophthalonitrile in place of 4-cyanophenol.

(ii) tert-Butyl 7-[2-(2,4-dicyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxylate

The sub-title compound was prepared in 62.7% yield according to the
procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-
isophthalonitrile (from step (i) above) in place of 3-(4-cyanoanilino)propyl

4-methylbenzenesulfonate.

(ii1) 4-[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxy}isophthalonitrile

The title compound was obtained according to the procedure described in
Preparation B(iii) above, using ferz-butyl 7-[2-(2,4-dicyanophenoxy)ethyl]-

9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (ii) above)

A
PCT/SE00/019%(1 %
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(ii) 4-[(3-Amino-2-hydroxypropyl)oxy]benzonitrile

4-(Oxiranylmethoxy)benzonitrile (from step (i) above; 100 g, 0.57 mol)
was added to a mixture of concentrated aqueous ammonium hydroxide
(500 mL) and iso-propanol (300 mL). The resulting slurry was stirred at
room temperature for 3 days. The reaction mixture was filtered to remove
the insoluble by-product, and the filtrate was concentrated in vacuo to give
a crude product, which was crystallised from acetonitrile to yield 50 g
(46%) of the sub-title compound.

(iii) tert-Butyl 3-(4-cyanophenoxy)-2-hydroxypropylcarbamate

A cooled (0°C) solution of 4-[(3-amino-2-hydroxypropyl)oxy]benzonitrile
(from step (ii) above; 44.6 g, 0.23 mol) in THF : H,0 (1.5 L of 1:1) was
treated with di-rert-butyl dicarbonate (53 g, 0.24 mol). The mixture was
stirred at rt overnight, after which NaCl was added and the resulting
organic layer separated. The water layer was extracted with ether and the
combined organics were dried and concentrated in vacuo. The resulting
oil (70 g) was filtered through a plug of silica, and then crystallised from
diethyl ether : di-iso-propyl ether to yield 50 g of the sub-title compound.

(iv) 2-[(tert-Butoxycarbonyl)amino]-1-[(4-cyanophenoxy)methyljethyl

methanesulfonate

Methanesulfonyl chloride (22.3 g 0.195 mol) was added over the course of
1.5 hours to a cooled (0°C) solution of tert-butyl 3-(4-cyano-phenoxy)-2-
hydroxypropylcarbamate (from step (iii) above; 51.2 g, 0.177 mol) and
4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250 mL), kept
under an inert atmosphere. The reaction mixture was stirred for 2 h at rt
before water and DCM were added. The organic layer was separated,
washed with water, dried (MgSO,) and concentrated in vacuo to yield
68.1 g (100%) of the sub-title compound.

PCT/SE00/01994 W
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temperature reached 70°C. Theoretically, this left the product in1.56 L

of IMS. The solution was then allowed to cool to ambient temperature
overnight with slow stirring. The solid product that precipitated was
filtered and washed with IMS (0.5 L) to give a fawn-coloured product
that, on drying at 50°C, in vacuum, gave 50.8 g (8.9% over 3 steps).

20.0 g of this product was dissolved in acetonitrile (100 mL) at reflux to
give a pale yellow solution. After cooling to ambient temperature, the
crystals that formed were collected by filtration and washed with
acetonitrile (100 mL). The product was dried in vacuo at 40°C for 1 hour
to give 17.5 g (87 %) of sub-title compound.

'H NMR (400 MHz, CDCl,): 5 7.18-7.23 (10H, m), 3.86-3.84 (2H, m),
3.67 (2H, d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H, dd), 2.56 (2H, dd)

(iv) 3-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCl

This is an alternative preparation to that described in Preparation A(iii)

above.

Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-
benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (400 g, see
step (iii) above) and the mixture was heated to reflux under a nitrogen
atmosphere. The solid dissolved in the acid at 95°C. After heating the
reaction for 8 hours, HPLC analysis showed that the reaction was
complete. The contents were cooled to room temperature. Toluene
(1.2 L, 3 rel. vol.) was added and the mixture stirred vigorously for
15 minutes. Stirring was stopped and the phases were partitioned. The
toluene phase was discarded along with a small amount of interfacial
material. The acidic phase was returned to the original reaction vessel and
sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion.
The internal temperature rose from 30°C to 80°C. The pH was checked

to ensure it was >14. Toluene (1.6 L, 4 rel. vol.) was added and the

PCT/SE00/01994
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temperature fell from 80°C to 60°C. After vigorous stirring for 30

minutes, the phases were partitioned. The aqueous layer was discarded
along with a small amount of interfacial material. The toluene phase was
returned to the original reaction vessel, and 2-propanol (4 L, 10 rel. vol.)
was added. The temperature was adjusted to between 40°C and 45°C.
Concentrated hydrochloric acid (200 mL) was added over 45 minutes such
that the temperature remained at between 40°C and 45°C. A white
precipitate formed. The mixture was stirred for 30 minutes and then
cooled to 7°C. The product was collected by filtration, washed with 2-
propanol (0.8 L, 2 rel vol.), dried by suction and then further dried in a
vacuum oven at 40°C. Yield = 297 g (91%).

'H NMR (CD,0D + 4 drops D,0): 8 2.70 (br d, 2H), 3.09 (d, 2H), 3.47
(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, SH).

API MS: m/z = 219 [C;;H;3N,O0+H]".

(v) 3,3-Dimethyl-1-[9-0xa-7-(phenylmethyl)-3,7-diazabicyclo[3.3.1]non-
3-yl]-2-butanone .
Water (500 mL, 5 vol.) followed by 1-chloropinacolone (45.8 mL, 1 eq.)

were added to sodium bicarbonate (114.2 g, 4 eq.). A solution of 3-

benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCI (100.0 g; see step
(iv) above) in water (300 mL, 3 vol.) was added slowly, so that the
evolution of carbon dioxide was controlled (20 mins.). The reaction
mixture was heated at 65 to 70°C for 4 hours. After cooling to ambient
temperature, dichloromethane (400 mL, 4 vol.) was added and, after
stirring for 15 minutes, the phases were separated. Tﬁe aqueous phase
was washed with dichloromethane (400 mL, 4 vol.) and the organic
extracts combined. The solution was distilled and solvent collected
(550 mL). Ethanol (1 L) was added and the distillation continued. Further
solvent was collected (600 mL). Ethanol (1 L) was added and the

PCT/SE00/01994
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60°C. The reaction mixture was evaporated several times with toluene to

yield 5.6 g (65%) of the sub-title compound.

(ii) 2-(4-Acetyl-1-piperazinyl)ethyl 1H-imidazole-1-carboxylate

A solution of 1,1’-carbonyldiimidazole (5 g, 31 mmol) in DCM (200 mL)

was t;eated with a solution of 1-[4-(2-hydroxyethyl)-1-piperazinyl]-1-

"ethanone (from step (i) above; 5 g, 29 mmol) in DCM (50 mL). The

reaction mixture was stirred at rt overnight before water was added. The
layers were separated, and the organic layer was washed with water, dried

and concentrated in vacuo to yield 7.4 g (26/%)’ of the title compound.

Preparation P
1-[4-(3-Bromopropyl)-1-piperazinyl]-1-ethanone

A mixture of 1-(l-piperazinyl)-l-ethanone (6.7 g, 0.052 mol),
dibromopropane (330 mL, excess) and K,CO; (10.2 g, 0.079 mol) was
stirred at rt for 4 h. The mixture was washed with 4 x 100 mL of water,
and the organic phase (diluted with DCM) was acidified with aqueous
hydrobromic acid (7 mL of 62% HBr dissolved in 150 mL of water). The
organic layer was  separated and washed with  water
(2 x 50 mL). The combined water layers were extracted with ether,
neutralised (to pH 7) with 13 mL of 10 M NaOH, and then extracted with
DCM. The combined organic layers were dried and concentrated in

vacuo to give 4.1 g (32%) of the title compound.

PCT/SE00/01994
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hydroxide solution (10 M, 80 mL), such that the internal temperature

remained below 30°C. This took 20 minutes. The dicholoromethane
layer was separated and evaporated nearly to dryness in vacuo. Methanol
(50 mL) was added and the solvent was again removed in vacuo. The
resulting solid was suspended in MeOH (50 mL) and filtered. The filter
cake was washed with methanol (20 mL) and the resulting solid dried by
air suction to give the title compound as a white crystalline solid (3.46 g,

15% over 3 steps).

The following intermediates were either commercially available or were
W

——

prepared according to published methods:

1-butanesuifonyl chloride;
1-chloropinacolone;
3,4-dimethoxyphenethyl methanesulfonate;
1-(chloromethyl)cyclopropane;
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
5-(2-chloroethyl)-4-methyl-1,3-thiazole;
2-chloro-N-isopropylacetamide;
1-bromo-2-(2-methoxyethoxy)ethane;
4-fluorobenzyl bromide;
2-bromo-4’-methoxyacetophenone;
2-chloro-1-(4-fluorophenyl)-1-ethanone;
2-(bromomethyl)tetrahydro-2H-pyran,;
1-bromo-3,3-dimethylbutane;
chloroacetone;
N,N-diethylchloroacetamide;
4-chloro-1-(4-fluorophenyl)-1-butanone;

4-(bromomethyl)benzonitrile;

4
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1-(bromomethyl)-2,4-difluorobenzene;

4-(difluoromethoxy)benzyl bromide;
1-(2-bromoethyl)pyrrole;
1-(4-bromophenyl)-3-chloro-1-propanone;
2-bromo-1,1-difluoroethane;
1-(2-bromoethoxy)benzene;
2-(chloromethyl§imidazo[1 ,2-a]pyridine;
4-(2-chloroethyl)-1H-imidazole;
2-bromo-1-[4-(1-pyrrolidinyl)phenyl]-1-ethanone;
2-chloro-1-(4-hydroxyphenyl)-1-ethanone;
2-bromo-1-(4-methylphenyl)- 1-ethanone;
2-bromo-1-(4-methoxyphenyl)-1-ethanone;
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
6-(2-chloroacetyl)-2H-1,4-benzoxazin-3(4H)-one;
N-(tert-butyl)-N'-(2-chloroethyl)urea,
1-(chloromethyl)benzene; and

tert-butyl 2-(bromomethyl)-1-pyrrolidinecarboxylate.

Synthesis of Compounds of Formula I

Example 1
4-{2-[7-(3,3-Dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl}benzonitrile

(i) tert-Butyl 7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.&

nonane-3-carboxylate

A mixture of rert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
hydrochloride (Preparation A; 0.26 g, 1.0 mmol) and K,CO, (1.45 g,

10.5 mmol) in MeCN (8 mL) was treated with l-chloropinacolone
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dried and concentrated to give the sub-title compound in a quantitative

yield.

(iv) 4-{2-[7-(3,3-Dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-
3-yl]ethyl}benzonitrile

A mixture of 3,3-dimethyl-1-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1)-2-
butanone (from step (ii) above; 56 mg, 0.25 mmol), TEA (0.35 mL,
2.5 mmol) and MeCN (2 mL) was treated with 4-cyanophenethyl
methanesulfonate (see step (iii) above; 84 mg, 0.37 mmol). The resulting

mixture was stirred at 50°C for 24 h. The solvents were removed by
evaporation, the crude product was dissolved in DCM and then the
solution was added to an ion-exchange solid-phase extraction plug (2 g,
CBA (carboxylic acid on silica support)). After 1 h, the plug was washed
with DCM (15 mL), after which the product was finally eluted with
DCM:MeOH:TEA (90:5:5), to give 84 mg (95%) of the title compound.
MS (ES): m/z = 355.9 (M)™.

Example 2
7-[4-(4-Cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-N-ethyl-9-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide

A solution of ethyl isocyanate (18.8 mg, 0.25 mmol) in MeCN (2 mL)
was added, together with K,CO; (34.5 mg, 0.25 mmol), to a solution of
4-[1-(3,4-dimethoxyphenoxy)-4-(9-oxa-3,7-diazabicyclo{3.3.1]non-3-yl)-
butyl]benzonitrile (Preparation H; 109.4 mg, 0.25 mmol) in chloroform

(0.5 mL). The reaction mixture was stirred at rt for 4 days before being
added to a solid phase extraction plug (SiO,, 0.5 g). The plug was washed
with CHCI, : MeCN (2.5 mL of 80:20), and the product was finally eluted
with CHCIl; : MeOH (3 x 2.5 mL of 95:5) to give the title compound.

MS (ES): m/z = 508.3 (M)*

\Fer”
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The crude brown oil was chromatographed (x2) on silica gel, eluting first

with chloroform:methanol (9:1), then with chloroform:methanol:conc.
ammonium hydroxide (9:1:0.05) to afford 4.13 g (24%) of the title
compound.

'H NMR (300 MHz, CD,0D) & 7.62-7.69 (d, J=8.0 Hz, 2H), 7.09-7.14
(d, J=8.0 Hz, 2H), 4.00-4.17 (m, 3H), 3.87 (s, 2H), 3.18-3.24 (m, 2H),
2.88-3.03 (m, 4H), 2.65-2.70 (m, 2H), 2.47-2.55 (m, 4H), 2.31-2.39 (m,
2H), 1.41 (s, 9H)

BC NMR (75 MHz, CD,0D) 5 163.9, 158.3, 135.3, 120.2, 116.7, 104.9,
80.0, 72.1, 70.1, 69.9, 67.0, 60.6, 60.2, 58.4, 57.8, 55.7, 38.31, 28.99.
API-MS: M+1) = 447 m/z

Example 10
4-(2-{7-[4-(4-Pyridiny])butyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-

ethoxy)benzonitrile

(i) 4-(4-Chlorobutyl)pyridine .
4-Methylpyridine (8.4 g, 90 mmol) and THF (40 mL) were mixed in dry
glassware, flushed with nitrogen and cooled to -60°C. n-BuLi (1.6 M

solution, 61.9 mL, 99 mmol) was added dropwise over 1.5 h. The
temperature was not allowed to exceed -50°C. The mixture was then
allowed to reach rt, THF (20 mL) was added and the mixture was then
stirred at 45°C for 2 h. Additional THF (20 mL) was added. This
mixture was cooled to 0°C and added dropwise through a cooled dropping
funnel to a 65°C solution of 3-bromo-i-chloropropane (14.9 g,
94.5 mmol) in THF (15 mL). The reaction mixture was slowly allowed to
reach 0°C overnight. Water (90 mL) was added, and the mixture was
stirred for 10 min. The organic layer was separated and dried (Na,SO,) to

give the sub-title compound in 97.6% yield.

\ON oy~
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(ii) 3-[4-(4-Pyridinyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane

tert-Butyl 7-[4-(4-pyridinyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-
carboxylate (0.9 g, 2.5 mmol, from step (i) above) was dissolved in
ethylacetate, and then treated with ethylacetate saturated with HCl at 0°C.
The mixture was stirred for 1 h at 0°C, and then at rt overnight. The
solvent was evaporated. CH,CN (100 mL) and water (2 mL) were added
together with K,CO; (3.22 g). The mixture was stirred overnight.

Filtration and evaporation gave the sub-title compound in 94% yield.

(iii) terz-Butyl 2-{7-[4-(4-p$'ridinyl)butyl]-9-oxa-3 ,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate
3-[4-(4-Pyridinyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane  (0.25 g,
0.96 mmol, from step (ii) above), terr-butyl 2-bromoethylcarbamate
(0.26 g, 0.98 mmol, see Preparation R above) and K,CO, (0.4 g,
2.9 mmol) were mixed in CH,CN (10 mL) and stirred at 50°C overnight.
The reaction mixture was filtered, evaporated and purified by
chromatography on silica (DCM:6% MeOH (satd. with NHj)).
Additional purification by extraction with ether:KHSO,, basification of the

organic phase and extraction with DCM gave the title compound in 51%
yield.

BC NMR (CD,0D) & 26.65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58,
58.47, 60.93, 69.85, 79.93, 125.65, 149.85, 154.43, 158.40

Example 12
The following compounds were prepared, from appropriate intermediates

(such as those described hereinbefore), according to or by analogy with
methods described herein and/or by standard solid or solution phase
combinatorial chemistry techniques (mass spectra of the compounds,

where recorded, are in brackets):

rersmons\O DL
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DIRECCION DE NUEVAS CREACIONES

2020

Bogota, D.C.,

Abogado

JUAN PABLO CADENA SARMIENTO

Apoderado

ASUNTO Radicacién 05-32855
Tramite 011
Evento 379
Actuacion 430
Oficio . aaqn
Folios 106 1378

Patente de Invencion

Patente de Modelo de Utilidad ]
Via Nacional [ ]

Via PCT (fase nacional)

Cap.l [] Cap. Il

No. Sol. Internacional PCT/SE2003/001594
Fecha de Presentacién Internal. 2003/10/13

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:
1. Documentos estudiados

Descripcién: Folios: 19 a 37

Reivindicaciones: Folios 38 a 41

Prioridad: Fecha: 2002/10/14, pais: GB, nimero: 0223712.1

2. Objeto de la invencion
¢ Titulo de la solicitud: Intermedio quimico, nimero de folio: 1

El problema planteado en esta solicitud es la necesidad de intermedios y su
uso en un proceso para la preparaciéon de compuestos de oxabispidina 9-oxa-3,7-
diazabiciclo-[3.3.1] nonano.

Para solucionar este problema técnico la solicitud en estudio proporciona sales
de adicion de acido de compuestos de férmula (I) como intermediarios en los
procesos de obtencion de compuestos de oxabispidina y proporciona su proceso
de obtencion con la sorprendente ventaja de que los compuestos de formula (1)

EXP 2005-32855
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pueden prepararse convenientemente a partir de precursores sdlidos con

rendimientos mayores, menor nimero de pasos, menor tiempo, y menor costos
comparado con la solicitud WO 01/28992.

Clasificacion Internacional de Patentes (IPC.): A61K 31/335

3. De la solicitud de Patente
Descripcion (articulo 28 D. 486)

¢ Sobre el titulo: “intermedio quimico” la solicitud no es clara ni concisa ya que no
la diferencia de ninguna otra solicitud que contenga un intermedio quimico niala
sal especifica que se pretende proteger.

Reivindicaciones (articulo 30 D 486)

Una vez revisado el capitulo reivindicatorio esta dependencia encuentra:

' e Reivindicacion 1: La mencion del compuesto de formula (1) como una “sal de
adicion de acido” es ambigua puesto que no menciona cual es la sal.
Tampoco concuerda con el titulo de la solicitud, se solicita hacer el ajuste
necesario. En dicha reivindicacién tampoco se definen los significados del
radical R1.

Pareciera entenderse ademas, que el compuesto de la reivindicacion 1 (sal) y
el compuesto del proceso de la reivindicacién 6 son los mismos dadas sus
estructuras, sin embargo se nombran bajo diferente numeracién (1) y (Il). Se
solicita aclarar cuales son las diferencias entre ellos.

-o  Reivindicacién 6: No queda clara dicha reivindicacién ya que menciona un
proceso para la preparacién de un compuesto de féormula (Il) en donde dicha
estructura es la misma de la férmula (1) de la reivindicacion 1.
q“ 4. Determinacion del Estado de la Técnica
La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacion de la solicitud prioritaria 2002/10/14
Teniendo en cuenta la fecha indicada se realiz6 la basqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

N° Documento Titulo Fe?ha de
publicacion*
NEW OXABISPIDINE COMPOUNDS
D:| WO 01/28992 USEFUL IN THE TREATMENT OF 2001/04/26

CARDIAC ARRHYTHMIAS

EXP 2005-32855
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5. Analisis de patentabilidad (articulo 14 D486)
Nivel inventivo (articulo18 D486)
La presente Solicitud de Patente reivindica:
6) un proceso para la preparacion de un compuesto de formula (1)

En donde una sal del compuesto (I) se hace reaccionar con un compuesto (l1l), a
una temperatura de 0-100°C en presencia de agua y una base.

+ B— Rs
N i /gz '><

R4 R TH B
Y= 0 o N(R7)
B= Z = enlace 0 alguileno 0 —Z-N(R12)
R4= H, alquilo

R5= fenilo o piridilo
Con sustitucion ~OH, ciano, halo, nitro
Alquilo, alcoxi, etc

Dicho proceso esta afectado por los siguientes documentos del Estado de la
Técnica:

D; que ensefia compuestos de formula () para la profilaxis y tratamiento de
arritmias (abstract) y procedimientos para la obtencién (pagina 16) en donde una
oxabispidina se prepara haciendo reaccionar una sal de férmula VIl (pagina 18),
con un compuesto de férmula IX (pagina 19) igual al de la solicitud (de acuerdo a
los sustituyentes), a una temperatura de aproximadamente 60°C (pagina 19) o
35°C (pagina 18) en presencia de un solvente que puede ser agua (pagina 19) o
puede ser una base (pagina 18).

0 Y

45 R43 R4t
R>—7A
R44
R42
N R4 N—R1! G\
e R4

Y=0 o N(14)

B= -Z-, enlace, -Z-N(R20)

G=CHoN

R3=0, H, alquilo

R4= -OH, ciano, alquilo, nitro
Alcoxi, etc

19

La Unica diferencia con D4 es gue esta solicitud debe utilizar en su reaccién
tanto agua y una base simultaneamente.

No puede determinarse un efecto técnico que logre la diferencia con la
anterioridad encontrada ya que no se observan rendimientos mayores, pues en la
anterioridad los rangos de rendimiento estan entre 97-100% (paginas 68 y
siguientes) mientras que en la solicitud los rendimientos que muestra estan entre

EXP 2005-32855
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91 - 87% (folios 29 y siguientes).

E! Problema Técnico Objetivo se puede definir en como lograr procesos
alternativos para la preparacion de oxabispidinas.

Por tanto, la solicitud, tal como se reivindica, es obvia, porque el experto medio
en la materia enfrentado a la necesidad de procesos para la preparacion de
compuestos de oxabispidina 9-oxa-3,7- diazabiciclo-[3.3.1] nonano y conociendo
el estado de la técnica llevaria a cabo los procesos tal como se ensefia en D1
logrando lo reivindicado.

Respecto a la sal de la reivindicacion 1 (sal de adicion de acido de un compuesto

().

A /N \/\Nio/ R?

Dicha sal, no muestra ventajas frente a los ya conocidos (intermediarios) que
permita evidenciar una solucién que aporte la invencién (ver D1 pagina 100
intermediarios conocidos comercialmente). no se demuestra tampoco mediante
estudios, cual o cuales son las propiedades sorprendentes que le confiere el
compuesto intermediario o la sal de la reivindicacién 1 al compuesto final
(oxabispidina).

En conclusién, no se considera que la presente solicitud merezca reconocimiento
de nivel inventivo.

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacién de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Notifiquese el presente
capitulo quinto del titui

nforme a lo dispuesto en el numeral 5.2, literal e), del
ringero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA ¢ESPEDES DE VERGEL
Directora de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

UJ iR iy
CONCEPTO TECNICO EXAMINADOR TECNICO
No. 02 Cédigo No. 202087

EXP 2005-32855
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ASUNTO Radicacién 05-32855
: Tramite 011

Evento 379
Actuacion 430
Oficio ey
Folios jos 1376

Patente de Invencion Patente de Modelo de Utilidad D

Via Nacional
Via PCT (fase nacional) Cap.l ] Cap. Il
No. Sol. Internacional PCT/SE2003/001594

Fecha de Presentacion Internal. 2003/10/13

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados
Descripcién: Folios: 19 a 37

Reivindicaciones: Folios 38 a 41

Prioridad: Fecha: 2002/10/14, pais: GB, niUmero: 0223712.1

2. Objeto de la invencion

o Titulo de la solicitud: Intermedio quimico, nimero de folio: 1

El problema planteado en esta solicitud es la necesidad de intermedios y su

UsO en un proceso para la preparaciéon de compuestos de oxabispidina 9-oxa-3,7-
diazabiciclo-[3.3.1] nonano.

!

Para solucionar este problema técnico la solicitud en estudio proporciona sales
de adicion de 4cido de compuestos de férmula (I) como intermediarios en los
procesos de obtencién de compuestos de oxabispidina y proporciona su proceso
de obtencion con la sorprendente ventaja de que los compuestos de formula (1)
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pueden prepararse convenientemente a partir de precursores sélidos con
rendimientos mayores, menor numero de pasos, menor tiempo, y menor costos
comparado con la solicitud WO 01/28992.

Clasificacién Internacional de Patentes (IPC.): A61K 31/335

. De la solicitud de Patente

Descripcion (articulo 28 D. 486)

Sobre el titulo: “intermedio quimico” la solicitud no es clara ni concisa ya que no
la-diferencia de ninguna otra solicitud que contenga un intermedio quimico nia la

‘ sal especifica que se pretende proteder.

Reivindicaciones (articulo 30 D 486)

Una vez revisado el capitulo reivindicatorio esta dependencia encuentra:

e Reivindicacién 1: La mencién del compuesto de férmula (I) como una “sal de
adicién de acido” es ambigua puesto que no menciona cual es la sal.
Tampoco concuerda con el titulo de la solicitud, se solicita hacer el ajuste
necesario. En dicha reivindicacién tampoco se definen los significados del
radical R1. ‘

Pareciera entenderse ademas, que el compuesto de la reivindicacion 1 (sal) y
el compuesto del proceso de a reivindicacidn 6 son los mismos dadas sus
estructuras, sin embargo se nombran bajo diferente numeracion (1) y (ll). Se
solicita aclarar cuales son las diferencias entre ellos.

¢ Reivindicacion 6: No queda clara dicha reivindicacién ya que menciona un
proceso para la preparaciéon de un compuesto de formula (ll) en donde dicha
estructura es la misma de la férmula (1) de la reivindicacién 1.

4. Determinacion del Estadb de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacion de la solicitud prioritaria 2002/10/14
Teniendo en cuenta la fecha indicada se realizé la busqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

N° | Documento Titulo Fecha de

publicaciéon*

NEW OXABISPIDINE COMPOUNDS

D:| WO 01/28992 USEFUL IN THE TREATMENT OF 2001/04/26

CARDIAC ARRHYTHMIAS

EXP 2005-32855
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5. Analisis de patentabilidad (articulo 14 D486)

Nivel inventivo (articulo18 D486)

La presente Solicitud de Patente reivindica:

é) un proceso para la preparacion de un compuesto de formula (II).

En donde una sal del compuesto (I) se hace reaccionar con un compuesto (l11), a
una temperatura de 0-100°C en presencia de agua y una base.

% D o BTRe %\
R‘/N N\/\H)J\O/Rz LX — \ /

¥
NB

R4 A" TH 1
Y= 0 o N(R7)
B= Z = enlace o0 alguileno 0 —-Z-N(R12)
R4= H, alqguilo

R5= fenilo o piridilo
Con sustitucion —OH, ciano, halo, nitro
Alquilo, alcoxi, etc

Dicho proceso esta afectado por los siguientes documentos del Estado de la
Técnica:

D que ensefia compuestos de formula (I) para la profilaxis y tratamiento de
arritmias (abstract) y procedimientos para la obtencién (pagina 16) en donde una
oxabispidina se prepara haciendo reaccionar una sal de férmula Vil (pagina 18),
con un compuesto de formula IX (pagina 19) igual al de la solicitud (de acuerdo a
los sustituyentes), a una temperatura de aproximadamente 60°C (pagina 19) o
35°C (pagina 18) en presencia de un solvente que puede ser agua (pagina 19) o
puede ser una base (pagina 18).

0 Y

45 R43 R4
R
R44
R4¢ Re N——Rt G
N \
H R4

Y=0 o N(14)

B= -Z-, enlace, -Z-N(R20)

G=CHoN

R3=0, H, alquilo

R4= -OH, ciano, alquilo, nitro
Alcoxi, etc

19

La unica diferencia con D¢ es que esta solicitud debe utilizar en su reaccion
tanto agua y una base simultaneamente.

No puede determinarse un efecto técnico que logre la diferencia con la
anterioridad encontrada ya que no se observan rendimientos mayores, pues en la
anterioridad los rangos de rendimiento estan entre 97-100% (paginas 68 y
siguientes) mientras que en la solicitud los rendimientos que muestra estan entre
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91 - 87% (folios 29 y siguientes). :

El Problema Técnico Objetivo se puede definir en como lograr procesos
alternativos para la preparacién de oxabispidinas.

Por tanto, la solicitud, tal como se reivindica, es obvia, porque el experto medio

_en la materia enfrentado a la necesidad de procesos para la preparacion de
compuestos de oxabispidina 9-oxa-3,7- diazabiciclo-[3.3.1] nonano y conociendo
el estado de la técnica llevaria a cabo los procesos tal como se ensefia en D1
Iogrando lo reivindicado.

\

Respecto a la sal de la reivindicacion 1 (sal de adicion de acido de un compuesto

. (H).

. j\ .
H‘/N N\/\” O/H

Dicha sal, no muestra ventajas frente a los ya conocidos (intermediarios) que
permita evidenciar una solucién que aporte la invencién (ver D1 péagina 100
intermediarios conocidos comercialmente). no se demuestra tampoco mediante
estudios, cual o cuales son las propiedades sorprendentes que le confiere el
compuesto intermediario o la sal de la reivindicacién 1 al compuesto final
(oxabispidina).

En conclusién, no se considera que la presente solicitud merezca reconocimiento
de nivel inventivo.

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacién de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesidn, se denegara la patente.

Notifiquese el presente ¢ficio

nforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titul

rinfero de Ia Circular Unica N° 10 de 2001.

ALIX CARMENZA ¢ESPEDES DE VERGEL
Directora de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacibn en lista, de fecha

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 02 Caodigo No. 202087

EXP 2005-32855 ~
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