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|
NOVEL TRIAZOLO PYRIMIDINE COMPOUNDS

The present invention relates to a pyrimidine compound useful as a pharmaceutical
intermediate, to a process for preparing said pyrimidine compound, to intermediates used
5 in said process, and to the use of said pyrimidine compound in the preparation of v
pharmaceuticals. b.

The present invention provides a con,lpound of formula (I):
/ - Cl
H N
SN

HO/\__O HN /k
oo
X

The present inventian also provides a process for preparing a cdmpound of formula

Ik

—a——_0

10 (I), comprising reacting a compound of formula (H):
Cl '
A H2N (1) 4

1 N

)\

with a salt of a compound of formula (J1I):

HO/\/!3 NH,
b’ (1
X

- ~
in the presence of a suitable base (such as an alkali metal hydroxide (such as sodium or

15 potassium hydroxide) a‘tertiary amine (such as a tri(C,.¢ alkyl)amine, for example
tfietbylamine)), a suitable solvent (shch as an alcohol, such as an aliphatic alcohol
containing from 1 to 6 carbon atoms, for example ethanol), preferably at a temperature in
the range 100-150°C and, where necessary (for example when the temperature exceeds the

boiling point of the solvent), in a sealed system under autogenic pressure.
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A suitable salt of a compound of formula (III) is a salt of a mineral or organic acid.
Suitable mineral acids include hydrochloric, hydrobromic, hydroiodie, nitric or sulpburic
acid. A suitable organic acid is, for example, an organic achiral acid such as acefic,
trifluoroacetic, oxalic or p-toluenesulphonic acid, or an organic chiral acid such as L- -
tartaric acid, dibenzoyl-L-tartaric acid or di-p-toluoyl-L-tartaric acid.

In another aspect the present invention provides a process for preparing a

compound of formula (I) comprising hydrogenating a compound of formula (IV):

Cl (;\'/)
B
Cl N/J\S/\/

wherein Ar is phenyl optionally substituted by halogen, Cj4 alkyl or C)_4 alkoxy; to give a

Ar\N/,N

compound of formula (II), and reacting the compound of formula (II) with a compound of
formula (111) (as desciibed above) o provide the compound of forrula D.

The liydrogenation is preferably conducted using a heavy metal catalyst (such as

- platinum on carbon), in a suitable solvent (such as a Cy.¢ aliphatic alcohol, for example 2-

propanol (iso-propanol)), at a suitable temperature (such as 10-70°C, for example 20-50°C)
and at a suitable pressure (such as 1-5 bar, for example about 3 bar),

A compound of formula (IV) can be prepared by chlorinating a compound of

formula (VIL):
OH
ATC N (Vi)
N I N N
~
HO NJ\S/\/

20

25

wherein Ar is as defined above, with a suitable chlorinating agent (such as phosphorus
oxychloride) in the presence of a suita’tie nitrogen containing base (such as triethylamine,
cspécially pyridine) and at a suitable temperature (such as in the range 50°C {o the boiling
point of phosphorus oxychloride; for example 70 to 90°C). A compound of formula (VI
can be prepared by routine adaptation of literature methods.

In a further aspect the present invention provides a process, as hereinbefore

described, for the preparation of a compound of formula (I1).
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The compound of formula (I) can be used to prepare the pharmaceutical compound
of formula (A):

as described below.

s Thus, a compound of formula (A) can be prepared by deprotecting a compound of
formula (V):

for example using a strong mineral acid (such as hydrochloric acid) in a suitable solvent

(such as methanol or ethanol).

10 ___ A compound of formula (V) can be prepared by coupling a compound of formula

(V1) {or a salt thereof (such as a mandelate, salt) from which the compound of formula (VI)

is generated in situ}, with a co\mpound of formula (VII):
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o (Vi)
F o. b

F (Vi) )<

for example in the presence of a suitable base (such as a tertiary amine, such as a tri(Cy.q

H,N

alkyl)amine, for example triethylamine) and a suitable solvenl (for'cxample a polar
solvent, such as an alcohol (such as an aliphatic alcohol containing fromn 1 to 6 catbon
atoms, for example ethanol) or a nitrile (such as acetonitrile)) and at a suitable temperature
(such as a temperature in the range 10-40°C, for example ambient temperature).

A compound of formula (VH) can be prepared Aby reacting a compound of formula
(1) with an alkali metal nitrite (such as NaN O2) or an organic nitrite (for example iso-amy!
nitrite) in the presence of a suitable acid (such as acetic acid) and a suitable solvent (cuch
as water or a mixture of water and acetic acid) and at a suitable temperature (such as a
temperature in the range ~10 to 15°C, for example —10 to 10°C). ,

Thus, in a further aspect the present invention provides the use of the compound of
formula (I) in a process for the preparation of the compound of formula A).

A salt of a compound of formula (III) can be prepared by reacting a compound of
formula (I1I) with the necessary acid in a suitab'l‘e solvent (such as water, an aliphatic
alcohol containing 1 to 4 carbon atoms (for example ethanol) or a simple ester (such as.

ethyl acetate)) at-a suitable temperature (such as from 10 to 60°C, for éxamplc 30 to SO°C).

20

A coinpound 6f {oriinla (I11) canbeprepared by déprbmtm gaeomipound 6f
formula (IX): B - . : . ~

/\/(bln\g/o\@

o (1X)
X

for example by hydrogenation {such as with a heavy metal catalyst (such as palladium on

carbon) in the presence of a solvent (such as an aliphatic alcohol containing 1 to 4 carbon
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atoms, for example ethanol) at ambient temperature at a suitable pressure (such as 1 to 3
bar, for example 1.0 to 1.5 bar)}.

A compound of formula (IX) can be prepared by reducing a compound of formula

O
SN v
o N _O
) \g/ . -
ol o6

X):

Y

wherein R* is C, 4 alky! (preferably ethyl), such as with a suitable borohydride (for

(X)

example an alkali metal borohydride, such as lithivm bbrohydride), lithium
aluminiumhydride or DIBAL-H in a suitable polar solvent (such as tetrahydrofuran).

A compound of formula (X) can'be prepared by reacting a compound of formula

(X1

Hbﬂ\g/o
0)</"b

with a suitable compound L-CH2CO,R* {wherein R* is C;4 alkyl (especially ethyl); and L

is a leaving group, especially halogen |(for example bromo)}, in the presence of a suitable
polar solvent (such as tetrahydrofuran) and in the presence of a suitable base (such as

potassium tert-butoxide, sodium hydride or a C;.¢ alkyl lithium species).

A compound.of formula (XI) can be prepared by reacting a componnd of fon_m_xla

| ..(XH): N
) MR NH,
o] % (Xi)

with benzyl chloroformate in the prisence of a suitable base (such as potassium carbonate)

and a suitable solvent (such as a ketone (for example 4-methyl-2-pentanone) or a

hydrocarbon (for example toluene)).
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In a still further aspect the present invention provides a process for the preparation
of a salt of a compound of formula (1) as hereinbefore described.

In further aspects the present invention provides an intermediate compound of
formulae (1I), (IV), (VID), (VIII), (X) or (X1), or a salt of a compound of formula (I11).

The following Examples illustrate the invention.

EXAMPLE 1

This Example illustrates the preparation of 2- {[(3aR,45,6R,645)-6-amino-2,2-

dimethyltetrahydro—3aH-cyclopenta[a’][1,3]-dioxol~4—y1}oxy}-1-cthanol, L-tartaric acid salt

Step a: Preparation of [3aS-(3 aa,4o.,6a,6aa)]—ftetrahydro-G-hydroxy-2,2~dimethyl~4H-
cyclopenta-1,3-dioxol-4-yl]-carbamic acid, phenylmethyl ester.

Potassium carbonate (39.3g) was added to a suspension of [3oR-(3aa,4a,6a,6ax)]-
6-amino-tetrahydro-2,2-dimethyl-4H-cyclopenta- 1 ;3-dioxol-4-ol, hydrochloride, (prepared
as described in WOQ 9905142) (27.1g) in 4-methyl-2-pentanone (500ml). Water (150ml)
was then added followed by dropwise addition of benzyl chioroformate (23.1g). The
reaction mixture was stirred at room temperature {or 4 hours before ﬂ)e organic phase was
separated. The aqueous phase was extracted with 4-methyl-2-pentanone (2x50ml). The
combined organics were concentrated and the residue was purified (S;0,,

dichloromethane:methanol, 95:5 to 90:10 as eluant) to give the subtitle compound

'H NMR (CDCls) § 7.32 (5H, m), 5.65 (1H,brs), 5.10 (2H, br s), 4.59 (1H, d),
448 (1H, d), 4.27 (1H, m), 4.19 (1H, br m), 2.24 (1H, brs), 1.69 (14, d), 1.41 (31, ), 1.26

Step b: Preparation of [3aS-(3aa,4a,6a,6aa)]—[2,2-dimcthyl—6~(2-hydroxycthoxy)— ’ ~
tctrahyd1'0-4H—cyclopenta—1,3-dioxol~4-y1]-carbamic acid, phenylm'ethyl ester.
Potassium tert-butoxide (3.6g) in tetrahydrofuran (20ml) was added over 5 minutes
to a solution of the product from Step (a) (39.23g) in tetrahydrofuran (200ml). After 15
minutes, ethyl bromoacetate (3.7ml) in tetrahydrofuran (10ml) was added dropwise. The '

5
(1:1).

10

15

20 (39.23g).
(3H, s).

25

30

mixture was stixrpd at 0°C for 10 minutes, then further ethyl bromoacetate was added

(3.7m} x4). The reaction mixture was stirred at 0°C a further 2 hours.
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Lithium borohydride (2.79g) was then added portionwise to the reaction mixture
which was then stirred at <5°C for 16 hours. Glacial acetic acid (23g) was added dropwise
to the cold mixture. After stirring for 30 minutes, water (100m!) was added dropwise and
the resulting mixture was stirred for 30 minutes. The phases were then separated and the
aqueous phase was extracted with ethyl acetate. The combined organics were washed with
saturated sodium bicarbonate and brine, driid and concentrated. The residue was purified
(S10,, ethyl acetate:hexane, 25:75 to 50:50 Ls eluant) to give the subtitle compound
(38.6g). ‘

MS (APCI) 218 (M+H", 100%).

Step c: Preparation of [3 aR—(Baa,4a,6a,6aA)]-2-[[6-amino-2,2-dimethyl—tetrahydro—4H-
cyclopenta-1 ,3-dioxol-4-yl]oxy]-ethanol (alternatively named: 2-{[(3aR,4S,6R,6aS)-6-
amino-2,2-dimethyltetrahydro-3aH-cyclopenta[d][1,3]-dioxol-4-ylJoxy} -1 -ethanol).

A slurry of 5% palladium on charcoal (4g) in ethanol was added to a solution of the
product from Step (b) (39.96g) in ethanol (250ml) and the mixture was hydrogenated at 1.2

‘bar for 20 hours. The catalyst was filtered|off and the filtrate was concentrated to give the

subtitle compound (23.65g).
MS (APCI) 160 (M+H", 100%).

Step d: freparation of [3aR-(3ax,40,6a,6a0)]-2-[[6-amino-2,2-dimethyl-tetrahydro-4H-
cyclopenta-1,3-dioxol-4-yl]oxy]-ethanol [L tartrate (alternatively named: 2-

{13 aR,4S,6R,6aS)—6-amino-2,2—dimethyltctrahydfo—3 aH-cyclopenta[d][1,3])-diox0l-4-
ylJoxy}-1-ethanol, L-tartaric acid salt (1;1)). '

A stirred-solution of ’che‘product‘l)btained in Step (c) (545g) in ethanol (3:81)-was
heated {p 35°C. L-tartaric acid (352g) was added (temperature rise to 45°C) and the mixture
was stirred at 40 - 45°C for 1 h. The mixture was cooled to 20°C and the resulting thick
slurry stirred for 16 h then filtered. The|collected solid was washed with two portions of 2-
propanol (300ml, then 500iml), sucked dry th;:n dried in vacuo at 40°C to give the product
as white crystals (728g). .

SXAMPLE 2
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This Example illustrates the preparation of trans-(1R,25)-2-(3,4~difluorophenyl)-
cyclopropylaimine, R-mandelate salt (alternatively named trans-(1R,25)-2-(3,4-

difluorophenyl)cyclopropanaminjum (2R)-2-hydroxy-2-phenylethanoate.

Step 1: Preparation of (E)-3-(3,4-diftuorophenyl)-2-propenoic acid.

A stirred mixture of pyridine (15.5kg) and pipenidine (0.72kg) were heated to 90°C.
Malonic acid (17.6kg) was added, followed by slow addition, over 50 minutes, of 3,4-
diﬂuorobenzaldehydé (12.0kg). The reaction mixture was stirred at 90°C for a further 4
hours and 36 minutes. Water (58.5kg) was added and 32 litres of the pyndine/water
mixture then was distilled out of the reactor under reduced pressure. The reaction mixture
was acidified to pH 1 with 37% hydrochloric acid (6.4kg) over a 40 minute period, then
cooled to 25°C with strong stirring. The solids were collected by filtration, washed twice

with 1% hydrochloric acid (34.8 L per wash), once with water (61 L) and then deliquored

thoroughly in the filter. The product was then dried under vacuum at 40°C for 24 hours and -

40 minutes, affording 13.7kg of the crystalline product.

Step 2: Preparation of (E)-3~(3,4~difluorophenyl)-2-propenoyl chloride.

A stirred mixture of (£)-3-(3, 4-difluorophenyl)-2-propenoic acid (8.2 kg), toluene
(7.4kg) and pyridine (0.18kg) was heated to 65°C and then thionyl chloride (7.4kg) was
added over 30 minutes. The reaction was stirred for a further 2h 15 minutes after the
addition was complete, then diluted with toluene (8.7kg). Excess thionyl chloride, sulfur
dioxide and hydrogen chloride were then distilled out, to gether with toluene (10 L), under
reduced pressure, yielding a solution of the (£)-3-(3,4-difluorophenyl)-2- pxopenoyl

25

30

“chionde (apprommately 9kg)in foluene.”

Step 3: Preparation of (1R,25,5R)-2-isopropyl-5- -methylcyclohexyl (£)-3-(3,4-
difluorophenyl)-2-propenoate.

A solution of L-menthol (7.1kg) in toluene (8.5kg) was added over a 20 minute
period to the solution of (£)-3-(3,4-difluorophenyl)-2-propenoyl chloride (prepared as in
Sfel.) 2) and pyridine (0.18kg, 2.28 mol) stirring at 65°C. The reaction mixture was stirred

at 65°C for a further 4 hours and 40 minutes after the addition was complete, then cooled
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©56g) in-dimethylsalfoxide(27:7kg) at25°C-The reaction mixture was stirred fora fiirther 2-

WO 01/92263 PCT/SE01/01241

to 25°C and stirred for a 14 hours. The solution was diluted with toluene (16kg), washed
with 5% aqueous sodium chloride (6.4kg), then 6% sodium hydrogen carbonate (6.47kg),
then water (6.1kg). The solution was dried lzeotropical]y by distiliation of the solvent (20
L) under reduced pressure. Dimethy! sulfoxide (33.9kg) was added and the remaining
toluene was distilled off under reduced pressure, affording 47.3kg of a solution of '
(1R,28,5R)-2-isopropyl-S-methylcyclohexyl (K)-3-(3,4-diflnorophenyl)-2-propenoate
(approx.‘13.3kg) in dimethyl sulfoxide. '

Step 4: Preparation of dimethylsulfoxonium methylide (dimethyl(methylene)oxo-A5-
sulfane,

Sodium hydroxide powder (1.2kg), prepared by milling sodium hydroxide pellets in
a rotary mill throngh a lmm metal sieve, jand trimethylsulfoxonium iodide (6.2kg) were
stirred in dimethyl sulfoxide ( 25.2kg) unlder a nitrogen atmosphere at 25°C for 90 min.
The solution was used directly in the preparation of (1, 25, SR)-2-isopropyl-5-
methylcyclohexyl frans-2-(3 ,4—diﬂuorop‘guenyl)cycl opropanecarboxylate.

Step S: Preparation of (1R, 25, 5R)-2-isopropyl-5-methquyclohexyl trans-2-(3,4- : /
difluorophenyl)cyclopropanecarboxylate. . <o

A solution of (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl (E)-3-(3,4-
difluorophenyl)-2-propenoate (approximately 8.6kg) in dimethyl sulfoxide (approximately
27.9kg) was added with stirring over 2(') minutes to a mixture of dimethylsulfoxonium
methylide (approximately 2.6kg, prepared as described above), sodiwumn iodide

(approximately 4.2kg), water (approximately 500g) and sodium hydroxide (approximately

hours and 50 minutes at 25°C, then used directly for the preparation-of (1R,25,5R)-2-
isopropyl-S-methylcyclohexyl t7'a71:-(!1R,2R)»2-(3,4-

difluorophenyl)cyciopropanecarboxylate.

Step 6: Preparation of (1R,2S,5R)-2-isopropyl-5-methylcyclohexy! trans-(1R,2R)-2-(3,4-
difluorophenyl)cyclopropanecarboxylate
A crude solution of (1R, 25, SR)-2-isopropyl-5-methylcyclohexyl trans-2-(3 ,4-

difluorophenyl)cyclopropanecarboxylate produced as described in step 5 was heated with
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stirming from 25°C to 50°C over a 1 hour perjod and the temperature was maintained for a
{urther hour. The mixture was then cooled with stirring from 50°C to 35°C over 4 hours,
kept at 35°C for 1 hour, then cooled to 26°C over 4 hours, kept at 26°C for 1 hour, then
cooled to 19°C over 3 hours and kept at 19°C for § hours and 10 minutes. The product was
collected by filtration, affording a crystalline solid (2.7kg) which was shown to contain a
mixture of ( 1R,25,5R)-2-isopropyl-5-methylcyclohexyl trans-(1R,2R)-2-(3,4-

- difluorophenyl)cyclopropanecarboxylate (1.99 kg) and (1R,25,5R)-2-isopropyl-5-
methylcyclohexyl Zrans-(lS,?.S')-2—(3,4-diﬂuorophenyl)cyclopropanecarboxy]ate {85g).

Step 7: Preparation of frans-(1R, 2R)-2—(3,4-diﬂuorophenyl)cyclopropanecarboxylic acid.
(11(,2S,5]3)-2—isopropyl-5-methyicjmlohexy1 tra/zs-(lR,?.R)-2-(3,4—diﬂuorophenyl)-
cyclopropanecarboxylate (9.6kg, 91.8% diastereomeric excess) was dissolved in ethanol
(13.8kg) and heated with stirring to 46°C. 45% aqueous sodium hydroxide (3.1kg) was
added over a 20 minute period and the mixture was sti'rred for a further 2 hours and 27
minutes. Solvent (28 L) was distilled out of the mixture under reduced prcssdre, then the
mixture was cooled to 24°C and diluted with water (29.3kgj, after which the liberated
menthol was extracted into toluene (3 washes of 3.3kg each). The remaining aqueous
material was acidliﬁed to pH 2 with 37% hydrochlozic acid (3.3 L) and the product was
extracted into toluene (8.6kg, then 2 more washes of 4.2kg and 4.3kg). The combined
toluéne extracts were washed with 1% hydrochloric acid (4.9 L), then diluted with further
toluene (4.2kg) and azeotropically dried by distillation of the solvent (25 L) under reduced
pressure. A final dilution with toluene (24.2kg) was followed by distillation of the solvent

under reduced pressure (10 L) affordin g a solution containing #rans-(1R, 2R)-2-(3,4-

' "'_di—ﬂfdfophenyl)C)'clbpropal'xecébeX)’libVa.i:'i‘d ( approximately 3745Kkg) suitable for (he

25
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production of srans-(1R, 2R)~2-(3,'4—diﬂuorophenyl)cyclopropanecarbonyl chloride.

Step 8: Preparation of n‘alns—(lR, 2R)—2—(3,4-diﬂuorophenyl)cyclopropanecarbonyl
chloride. _

Pyﬁd’me (70ml) was added to a solution of frans-(IR, 2R)-2-(3,4-
diﬂuorophenyl)cycloprjopanecarboxﬂic acid (approximately 3.45kg) in toluene
(approximately 12 -15kg) ), prepared as described above and the mixture was then heated

to 65°C. Thiony] chloride (2.3kg) was added over a period of 1 hour and the mixture was
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stirred at 70°C for 3 hours. Thiony] chloride (0.5kg) was added and the mixture was stirred
a further 2 hours at 70°C. A final aliquot of thiony] chloride (0.5kg) was added and the
reaction mixture was stirred for 1 hour at 70°C, then cooled to 40°C. Periodic additions of
toluene (45kg, 3 additions of 15kg each) were made during distillation of solvent
(approximately 60 L) from the mixture under reduced pressure, then the solution of frans-
(1R, 2R)-2-(3,4-difluorophenyl)cyclopropanecarbonyl chloride (approximately 3.8kg) in
toluene (approximately 6-9 L) was cooled to 20°C.

Step 9: Preparation of #rans-(1R, 2R)-2-(3,4-difluorophenyl)cyclopropanecarbonyl azide.
A solution of trans-(1R, 2R)—2—(3,4-diﬂuorophenyl)cyciopropanecarbonyl chloride
(approximately 3.8kg) in toluene (approximately 6-9 L), prepared in Step 8, at 1°C was

* added over a period of 74 minutes to a mixture of sodium azide (1.24kg),

tetrabutylammonium bromide (56g) and sodium carbonate (922g) in water (6.2kg), stirring
at 1.5°C. The mixture was stirred at 0°C for 1|hour and 55 minutes, then the agueous layer
was diluted with cold water (3.8kg), stirred briefly, then s.eparated. The toluene layer was
washed once more at 0°C with water (3.8kg)] then with 20% aqueous sodium chloride (3.8

L), then stored at 3°C for further use.

Step 10: Preparation of Zrans-(1R,2S)-2-(3,4I-diﬂuorophenyl)cyclopropylaminé.

A cold solution of trans-(1R, 2R)—2—Q3,4-diﬂ1iorophenyl)cyclopropanecarbonyl
azide prepared as described in Step 9 was added over a period of 41 minutes to toluene
(6.0kg) stirming at 100°C. The mixture was stirred for a further 55 minutes at 100°C, then

cooled to 20°C and added over a period of 2 hours and 15 minutes to hydrochloric acid

(3M, 18.2kg) stirring-at-80°C-After-65-minutes-the-solution was diluted with water (34kg)
and cooled to 25°C. The toluene layer was removed and the aqueous layer was basified to
pH 12 with 45% aqueous sodium hydroxide (3.8kg) and the product was then extracted
into ethyl acetate (31kg) and washed twice with water (13.7kg per wash), affording a
solution containing trans-(1R,2S)-2-(3,4-(1,-iﬂuoropheny1)cyc]opropylamine (2.6kg, 91.8%

enantiomeric excess) in ethyl acetate (29.5 L).

Step 11: Preparation of trans-(1R,28)-2-(3,4-difluorophenyl)cyclopropanaminium (2R)-2-
hydroxy-2-phenylethanoate.
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R-(-)-Mandelic acid (2.26kg) was added to a solution containing trans-(1R,28)-2-
(3,4-difluorophenyl)cyclopropylamine (2.6kg, 91.8% enantiomeric excess), stirring at 17°C
in ethyl acetate (45.3 L). The mixture was stirred at 25°C for 3 hours and § minutes, then
filtered and washed twice with ethyl acetate (13.8kg total) The crystalline product was
dried at 40°C under reduced pressure for 23 hours, affording trans-(1R,25)-2-(3,4-
difluorophenyl)-cyclopropanaminium (2R)-2-hydroxy-2-phenylethanoate (4.45kg).

This Example illustrates the preparation of 4,6-dichloro-2-(propylsulfany})-5-
pynmidinamine,
Step 1: 4,6-Dihydroxy-2-(propylsulfanyl)pyrimidine.
: OH
N

|
oA P

Water (670ml) was added to 2- thlobarbnunc acid (200 g) The resulting mixture
was stirred and sodium hydroxide (126. 3g) was added in portions. The mixture was stirred
for 40 min. then diluted with water. 1-Methyl-2-pyrrolidinone (4()0 ml) and 1~iodopropane
(140.9ml) were then added. The resulting slurry was stirred at 20°C for 22h. The pH of the
mixture was then adjusted to 6.5 by addition of 1M HCl (600ml) over 30 min, then.to pH
2.5 by the addition of 6 M HCI (1 80ml) over a further 30 min. The resultin g slurry was
stired for18h and the product was isolated by filtration and washed successively with
water (4 X 100ml), ethanol (200ml) and watcr (2 X 200ml). The product was dried under
reduced pressure overnight at 50°C to yield the title product as é white powder (185g).

Step 2: 4,6-Dihydroxy-5-[(E) -2—(4—methylphenyl)diazenyl]—2~(pr0pylsulfanyl)pyyimidinc.

OH

B
A

/N
N~
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Ethanol (25ml), 4,6-dihydroxy-z-(propylsulfanyl)pyﬁm’idine (Step 1; 5g) and water
(25 ml) were stirred together at room teml)erature. Sodium hydroxide (1.02g) was added
and a clear solution obtained. The resultjrllg solution was cooled to 0°C and then sodium
acetate (9.42g) was added to give Solution A.

In a separate vessel, a solution ofip-toluidine (3.01g) in water (10 ml) was prepared.
To this was added concentrated hydrochdoric acid (37% w/w aqueous soultion; 8.45 ml).
The resulting mixture was cooled to 0°C, and a solution of sodium nitrite (2.16g) in water
(10m!) was cooled to 0°C and added dropwise to the toluidine ~ containing reaction .
mixture over 30 minutes. The temperature during the addition was kept between 0 and 5°C.
The resulting mixture was cooled to 0°C and added to the cold (0°C) Solution A (the
temperature rose to 8§°C). The resulting yellow suspension was stirred overnight and the pH
of the mixture was ad_justea topH 1 b)! addition of 6 M HC. The mixture was filtered and
the collected product washed with wat’er (25ml) ethanol (10ml). The product was dried

under reduced pressure at 50°C over 24 h to give the product as a yellow solid (6.97g).

Step 3: 4,6-Dichloro-5-[(E)-2-(4-methylphenyl)diazenyl)-2-(propylsulfanyl)pyrimidine.

Cl
cl N//k s

Pyridine (2.58ml) was added to a stirred, heated (70°C) slurry of 4,6-dihydroxy-5-
..[(E) -2-(4-methylpheny])diazenyl]—,f?.-(propylsulfanyl)pydmidine (Step 2, 5g) in toluene

(15ml). Phosphorous oxychloride (18.7ml) was added dropwise to the mixtare over 15 min
(exotherm to 94°C). The reaction rLixmre was heated for a further 4.5 h then evaporated.
The residue was azeotroped twice[with toluene (2 x 30ml). The residue was dissolved in
toluene (50 ml) and filtered to remove some solids. The collected solid was washed with
toluene and the coi‘nbined filtrates washed with water (30ml) and saturated aqueous sodium
bicarbonate solution (30ml). Evaporation gave the title product (4.98g) as a red oil that

slowly crystallised on standing.
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Step 4: Preparation of 4,6-dichloro-2-(propylsulfanyl)-5-pyrimidinamine.
o

N
N/)\ g
A stirred solution of 4,6—dichloro—5—[(E)-2~(4—mcthylphenyl)diazenyl]—2-

(propylsulfanyl)pyrimidine (Step (3), 1.1kg) in 2-propanol (16.6kg) was hydrogenated for
1h'at 40°C/3.2 bar over a platinum on carbon catalyst (0.81kg, S0% w/w PY/C). The

H,N

hydrogen gas pressure was released and the reactor flushed with nitrogen. The reaction
wixture was filtered. The collected solid was washed with 2-propanol (1.7kg) and the
corbiped filtrates were concentrated under reduced pressure. The residual oil was cooled
t0 20°C and dissolved in ethyl acetate (5kg) and water (5.51) was added. The pH of the
stirred mixture was adjusted fo pH 2 by the addition of 3M aqueous hydrochloric acid
(800ml). The phases were alléwed to separate and the aqueous phase was discharged.
‘Water (2.751) was added to the organic phase and the pH was adjusted to 2 by the addition
of a small amount of M HCI (45 ml). The aqueous phase was separated and the organic

phase concentrated under reduced pressure at 30-50°C, to give 4,6-dichloro-2-

. (propylsulfanyl)-5-pyrimidinamine as a reddish viscous oil containing ethyl acetate that

was dissolved in ethanol (8.5kg). Solvent (6.5] of ethanol/ethy] acetate) was then removed
by distillation at reduced pressure. A further portion of ethanol (4.5kg) was added to the
residue and the distillation repeated to remove 6.5 1 of solvent. The ethanol solutxon of the

product was used without further purification in the following step.

EXAMPLE4
This Example illustrates the preparation of (18-[1o,20,3B(15*,2R*),5B])-3-[7-[2-

(3 ,4-diﬂp orophenyl)cyclopropyl-amino]-5 ~(propylthio)-24-1,2,3-triazolo[4,5-d)pyrimidin-
3-yl]—5-(2-hydroxyethoxy)cyclopentane—1,2-diol (alternatively named (18,28,3R,58)-3-[7-
{[(1R,2$)-2~(3,4-diﬂuorophényl)cyclopropyl]amino}~5—(propylsulfa11yl)-3H-
[1,2,3]m'azolo[4,5-d]pyri1nidin-3-yl]-5~(2-hydr0xyc—:thoxy)—1,2»0)'clépentanediol).

Step 1: Preparation of [3aR-(3a(x,4o.,6or,,6aa)]-2-[[6—[[5-a1nino-6—chloro-2-(pr0pylthio)—4-
pyn’midinyl]amino]tetrahydro-Z,Z-dimethyl,—B all-cyclopenta[d][1,3}dioxol-4-
ylloxyJethanol (alternatively named 2-[((3aR,45,6R,6a5)-6- {[5-amino-6-chloro-2-
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(propylsulfanyl)-4-pyrimidinyljamino}-2,2-dimethyltetrahydro-3aH-
cyclopenta[d](1,3]dioxol-4-yl)oxy]-1-ethanol).

cl
H,N

— B -

~
N
~ |
HO~0 | hy N/)\S/\/

e,
———
st

ol O

The ethanolic solution of 4,6-dichloro-2-(propylsulfanyl)-5-pyrimidinamine,
(prepared as in Example 3, Step 4) was added to 2-{[(3aR,4S,6R,6aS)-6-amino-2,2-

—_—_\
An——

dimethyltetrahydro-3aH-cyclopenta[d][i1,3]-dioxol-4-ylJoxy}-1-ethanol, L-tartaric acid salt
(1:1) (1.18kg). To the resulting stirred ti,hick slurry was charged triethylamine (0.95kg)
maintaining the temperature between 20 and 25°C. The reactor was sealed and the
temperature increased to 120-125°C. The reaction mixture was kept within this .
temperature range for 30b, then cooled to 75°C, and the pressure released. The temperature
of the mixture was adjusted to 50°C and the solvent distilled off under reduced pressure at
30 to 40°C. Ethy] acetate (4.95kg) ami {vater (5.51) were added, the pH of the mixture
adjusted to pH 5 by the addition of 3 hydrochloric acid (100 ml), and the phases were
separated. The organic phase was wl}l)ed with 15% w/w brine (5.51), then separated. The
organic phase was concentrated under reduced pressure (4.8] of solvent removed) to give
2-[((3aR,4S5,6R,625)-6-{[5-amino-6-chloro-2-(propylsulfanyl)-4-pyrimidinylJamino} -2,2-
dimerhyltetrahydro-3aH—cyclopentagd'][1,3]dioxol-4-y1)oxy]-l—ethanol as a brown-red
viscous oil containing ctﬁyl acetate.| The product is used without further purification in the

following step.

20

25

~ .

Step 2: Preparation of [3aR-(3ac, 4,60, 6a0)]-2-[[6-[7-chloro-5-(propylthic)-3H-
[1,2,3]triazolo[4,5-d)pyrimidin-3-yl]tetrahydro-2,2-dimethyl-3aH-
cyclopenta[d][1,3]dioxol-4-yl]Joxy]ethanol (alternatively named 2-({(3aR,4S,6R,6aS)-6-{7-
chloro-5-(propylsulfanyl)-3H-{1,2,3]triazolo[4,5-d)pyrimidin-3-y1}-2,2-
diniethyltetrahydro-3aH-cyc]openta—[d] [1,3]dioxol-4-y1}oxy)-1-ethanol).
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_ 2-[(‘(3aR,4S,6R,6aS)-6-{[5-Amino-6~chloro-2—(propylsulfanyl)-4-
pyrimidinylJamino}-2,2-dimethyltetrahydro-3 aff-cyclopenta[d]{1,3]dioxol-4-yl)oxy]-1-
ethanol, as obtained in Step 1 was dissolved in acetic acid (5.75kg) and water (650m)). The
1'ésulting solution was cooled to 2°C (with stirring) and a solution of sodium nitrite (232g)
in water (1.251) was added such that the mixture temperature was held below 7°C. The
mixture was then allowed to warm to 7°C then ethyl acetate (8.9kg) was added. Aqueous
potassium carbonate solution (4], 37%w/w) was added. The mixture was separated and the
organic phase washed with further aqueous potassium carbonate solution (3.8kg, 21%
w/w). The aqueous pbase was discarded and the orgam'c phase concentrated under reduced
pressure to give the sub-titled coﬁlpound as a red-brown viscous oil used withopt further

purification in the following step.

Step 3: Preparation of {3aR-[3ac,4a,6(1R*,2S *),6ac]}-2-[6-({7-[2-(3,4- -difluorophenyl)
cyclopropyl]amino-5-(propylthio)-3H- 1,2,3-triazolo[4,5-d]pyrimidin-3-yl}tetrahydrg-2,2-
dimethyl-4H-cyclopenta- ] »3-dioxol-4-yl)oxyJethanol (alternatively named 2-
({(32R,45,6R,6a5)-6-[7-{[(1R, 25)-2-(3,4-difluorophenyl)- -cyclopropyljamino}-5-
(propylsulfanyl) 3H-[1,2,3]triazolo[4,5-d]pyrimidin-3- yl]-2 2- dxmeﬂlyltetrahydro 3aH-

cyclopenta[d][1,3]dioxol-4-yl} oxy)-1- -ethanol).

™~ : S

//N N N . F
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trans-(1R,25)-2+(3,4-Difluorophenyl)cyclopropanaminium (2R)-2-hydroxy-2-
phenylethanoate (0.77kg) was charged to a vessel followed by a solution of 2-
({(3aR,4S, 6R,6aS)-6-[ 7-chloro-5-(propylsulfanyl)-3#-[1,2,3)triazolo[4,5-d)pyrimidin-3-
y1]-2,2-dimethyltetrahydro-3aH-cyclopenta-[d][1,3]dioxol-4-y1} oxy)-1-ethanol (prepared
as in Step 2) dissolved in acetonitrile (3.85kg). To the resulting stirred mixture was added
triethylamine (0.81kg) at such a rate that the reaction temperature was maintained between
20-25°C. The reaction mixture was stirred for 13 h then concentrated at reduced pressure at
30°C. To the residue wa.é added ethyl acctate (8.1kg) and water (4.61). The pH of the
stirred two phase mixture was adjusted to pH 4 by the addition of 3M HCI (450mi). The
mixture was then allowed to settle and separate. The aqueous phase was separated and the
retained organic phase was washed with 15% W/w aqueous sodium chloride solution
(4.15kg), the organic phase was concentrated under reduced pressure at 30-50°C giving the

crude title compound as a red oil, that was used directly in the next step.

Step 4: Preparation of [IS-[Ia,2a,3B(IS*,2R"‘),5B]]-3-[7;[2-(3,4-diﬂuorophenyl)-
cyclopropylamino]-5-(propy1thio)—3H—i,2,3—111' azolo[4,5-dlpyrimidin-3-yl}-5-(2-
hydroxyethoxy)cyclopentane-1,2-diol|(alternatively named (15,25,3R,55)-3-[7-{[(1R,25)-
2-(3,4-Difluorophenyl)cyclopropyljamino}-5-(propylsulfanyl)-3H-[1,2,3]triazolo[4,5-
dlpyrimidin-3-yl]-5-(2-hydroxyethoxy)-1,2-cyclopentanediol).

20

- HO M
Aqueous hydrochloric acid (3 M, 4.81), was added to a stirred solution of 2-
({(32aR,48,6R,6a5)-6-[7-{[(1R,25)-2-(3,4-difluorophenyl)cyclopropyl]-amino}-5-
(propylsulfan)rl)-3H:[1,2,3]t1iazolo[4,5—a’]pyrimidin-3.-yl]-2,2-dimethyltetrahydro-3aH—
cyclopenta[d][1 ,3]dio‘xol—4-yl }oxy)-1-ethanol (1.931kg) in methanol (13.4kg), maintaining
the temperature during the additiog between 20 and 25°C. The mixture was then stirred for
24 h at 20°C. Sodium h).zdroxide (45% w/w aqueous solution; 780ml) was then added to

adjust the pH of the mixture to pH 7.2. The methanol was then removed by distillation at

¢
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reduced pressure and ethyl acetate (14.3 kg) added. The mixture was heated {0 45° and the
aqueous ]ayer separated. The organic phaéc was then washed 15% w/w aqueous sodium
chloride solution (7.2kg). Ethyl acctate (101) was removed by distillation at reduced
pressute. Fresh ethyl acetate (7.2kg) was charged and the mixture filtered. The filter was
washed with ethyl acetate (1.5kg). The combined filtartes were dried by repeated
addition/distillation of ethyl acetate. When the solution was dry, the product content of the
ethyl acetate solution was determined by a chromatographic assay technique and found to
contain 1016g of product, the concentration of the ethyl acetate was adjusted until a
concentration of 5ml ethyl acetate / g of the crude product was reached. The ethyl acetate
solution was heated to 47°C and isooctane (2.5ml/g product, 2540ml) was then added over
15 min. The resulting slurry was stirred for 30 min. then more iso-octane (2540ml) was
added over 5 mins. The resulting mixture was stirred at 48-50°C for 30 min then cooled to
20°C over 3h. The slurry was stirred at 20°C for 6.5 h then filtered and washed with a
mixture consisting of jso-octane (1 -25kg) and ethy] acetate (1.6kg). The collected solid was

dried in vacuo to give the title compound (920g).

If desired, the crude product can be further purified by cmploymg one of the
following three metbods

Rccws(vallization from ethy] acetate / iso-octane

The crude product is dissolved in ethy] acetate (4.8 ml/g) at 55°C, then filtered to
Temove particles. The clear solution is taken back to the reactor for recrystallisation and the
temperature is set at 50°C. jso-Octane is then added (4.8 ml/g) during 10 min. The slurry is

allowed to stand for 30 minutes after which it is cooled to 20°C during 2-3 hours and

25

30

fhnallythe {emperature is kept at 20°C fot about 30 mimtes. The product is then filtcred
and washed with iso-octane (2x 155 ml/g). The product is dried under reduced pressure at
50°C giving pure product (>98% pure by h.p.l.c. analysis).

Slurry with n-butyl acetate

The crude product is suspended in n-buty] acetate 4 ml/g and stirred at room
temperature for 10 hours. The shury is cooled to 0°C during 3-4 hours and kept at 0°C for
I hour. The product is filtered and washed with 2 ml/g of cold n-buty] acetate (<0°C). The
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product is then dried in vacuo at 50°C, giving pure product (>98% pure by h.p.l.c.

analysis).

Slurry with iso-propanol

The crude product is suspended i1,1 iso-propanol 3 ml/g and stirred at 50°C for 72h.
The shurry is then cooled to 20°C during!B hours and the temperature is kept at 20°C for .
; about 30 minutes. The product is then ﬁ{tered and washed with 1 ml/g of cold iso-propanol :
(#O"C). Finally, the product is dried under reducgzd pressure at 50°C giving pure product
(>98% pure by h.p.l.c. analysis).
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CLAIMS
1. A compound of formula (I): :
Cl
HO
/\—O HN N/)\S/\/
: s (1)
x°
‘ s '
,' e

2. A process for preparing a compound of formula (1), comprising reacting a
compound of formula (II):
. cl
H,N r N (II) |
Cl N/)\s/,\/
with a salt of a compound of formula (I1]):
Ho R NH,
O (1)
| J_%
. X
: \'
:"\r’ 3. A process for preparing a compound of formula (I)_as_claimed in claim 2
comprising bydrogenating a compound of formula Ivy:
: ‘ \Cl (V)
Ar< N/,N ] SN
Ci N/)\
15

wherein Ar is phenyl optionally substituted by halogen, C,4 alkyl or C4 alkoxy;

to give a compound of formula (I1), and reacting the compound of formula (II) with
a compound of formula (III) to provide the compound of forinula (I).

PCT/SE01/01241
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A process for preparing a compoundl of formula (I1):
Cl

IJ/

comprising hydrogenating a comp(lund of formula (IV):

/ Cl (V)
Ar\ -N
|
l ~
N)\S/\/

wherein Ar is phenyl optionally substituted by halogen, C,4 alkyl or C).4 alkoxy.

()

A process for preparing a compound of formula (II) as claimed in claim 2,

comprising chlorinating a compound of formula (VIII):

| OH )
AT _N (VI
-

wherein Ar is phenyl oﬁtionall;y substituted by halogen, C,4 alkyl or Cy4 alkoxy, to
provide a compound of formula (IV), and then hydrogenating the compound of

formula (IV).

The use of a coﬁpound of foL ula (I) to prepare a compound of formula (A):

F

)\S/\/

(A)

comprising:
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(a) reacting a compound of formula (1) with an alkali metal nitrite in the presence

of a suitable acid to prepare a compound of formula (V 1D:
OH

- Cl
//N SN
N
e) NN e
) (Vi)
d.

X’é

(b) coupling the compound of formula (VII) with a compound of forimula (VI):

o F
H N

(V1)

F
to provide a compound of foninula (V):

B o F |
N
OH .
' //N SN F
N L
R NN
ST v
O)< 3 (V)
and, -
(c) deprotecting a compound of formula (V) to provide the compound of fonmula
(A). o

HO/\/O

. 3er q°
D,NHz |

A process for preparing a salt of a compound of formula (III):

(1)

O)<o'
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comprising reacting a compound of
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formula (IIT) with the necessary acid.

8. A process for preparing a salt of a compound of formula (I1I):

0
HO/\/ WNHZ

0 0

X

comprising the steps:

(a) preparing a compound of formt

H
HO N

with benzyl chloroformate;

(b) preparing a compound of form

R*\O)K/o
I

0

(It

1la (XI):
oA
\n/ :
6}

(X1)
formula (XI1):
HZ

Xin
ula (X):

e

H .
N 0
A
/0
0

X)

~ ' X ~

by reacting a compound of formula (XI) with a compound L-CH,CO,R*

{wherein R* is C,.4 alkyl;

d L is a leaving group};

(© preparihg a compound of formuta (IX):
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D

(1X)

HO™>§ HTO
L/ o
.

by reducing a compound of formula (X);

(d) preparing a compound of fonmula (I1I):

HO" ] . NH, |
b’ (1)

x°
5 by deprotecting a compound of formula (IX); and,
(e) preparing a salt of a compound of formula (IIT) by reacting the compound of

formula (I1I) with the necessary acid.

9. An intermediate compound of formula (IT), (IV), (VII), (VUI), (X) or (XI) or a salt

10 of a compound of formula (I11).
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According to Article 34(3) (a-c) and Rule 13.2, an international application shall relate to
one invention only or to a group of inventions linked by one or more of the same or
corresponding “special technical features”, i, e. features, that define a contribution which
each of the inventions makes over the prior art. '

The problem the claimed invention aims to solve is a compound I : 2-[((3aR, 48, GR, 6aS)-6-

{[5-amino-6-chioro-2-(propylsulfanyl)- 4-pyrimidinyl] amino}-2,2 - dimethyltetrahydro-

3al-cyclopenta[d][1,3] oxy]-1-ethanol, a process for the preparation thereof and the use for

the production of the compound (A).The process is performed in several steps where the

essential step is the formation of a pyrimidinamine connected to a cyclopenta-dioxol (Claim
* 2) to form compound I (Claim 1).

Claims 3-9, which confers to process steps before the formation of compound I of claim 1,
are formally associated with claim 1. However, the reaction described in claim 2 is not new
and, as this step is to be considered as the unifying special technical feature, there is no such
fcature when the reaction of claim is known according to WO99/ 41254,

The reactions claimed in claims (3,7.8] and [4,5] are completely separated from the reaction
described in claim 2. The application also contains a claim [91 concerning the
intermediate and end products of the process. In order to fulfil the requirements of unity of
invention it is necessary that the intermediate compounds are closely interconnected with the
end products. Such close connection requires that {he essential structural part of the end
product is incorporated by the intermediate.

In the piesent invention the essential structural parts are a cycldpcmanyl-aminc dircctly
attached to a pyrimidinamine. This structural parts arc however not present in all the
compounds claimed. Consequently the present application does not fulfil the requircments of

unity of inventjon.

* The application is found to contain the following three inventions;

Invention 1: Compounds I and V11, and a method for producing those compounds
containing the same cssential structural parts. As described in claimns 1, 2, 6 and partly 9.

Invention 2: Compounds 11, IV and VIII, and a method for producing thosc compounds.
As described in claims 4, 5 and partly 9,

Invention 3: Compounds 111, X and X1, and a method for producing those conpounds.
As described in claims 3, 7, 8 aod partly 9. ~

As a consequence of the lack of unity of the application a cowplete search has not beey
performed. The search comprises only what is referrcd to as invention 1 above, '
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NOVEDOSOS COMPUESTOS DE TRIAZOLO PIRIMIDINA

La presente invencién se relaciona con un compuesto de
pirimidina util como un intermediario farmacéutico, con un proceso para
preparar dicho compuesto de pirimidina, con intermediarios usados en

dicho proceso, y con ¢l uso de dicho compuesto de pirimidina en la

preparacion de farmacéuticos.
La presente invencién proporciona un compuesto de formula (1):
. Cl
HszN
HO

<

(1)

O.nl

OX
invencién también proporciona un proceso para

La presente

preparar un compuesto de férmula (I), que comprende reaccionar

compuesto de féormula (IT):

un

Cl

CHNG A m

Al
Cl N/)\S/\/

con una sal de un compuesto de férmula (11):

HO/\/OK >/NH2 (i)
o b
X

7



en presencia de una base adecuada (tal como un hidréxido de metal
alcalino (tal como hidréxido de sodio o potasio) una amina terciaria (tal
como un tri(C, ¢ alquil)amina, por ejemplo trietilamina)), un solvente
adecuado (tal como un alcohol, tal como un alcohol alifatico que
contiene desde 1 a 6 4tomos de carbono, por ejemplo etanol),
preferiblemente a una temperatura en el rango de 100-150°C vy, donde
sea necesario (por ejemplo cuando la temperatura excede ¢l punto de

ebullicion del solvente), en un sistema sellado bajo presion autogena.

Una sal adecuada de un compuesto de férmula (111) es una sal de
un mineral o acido organico. Acidos minerales adecuados incluyen 4cido
clorhidrico, bromhidrico_, yodidrico, nitrico o sulfarico. Un adecuado
acido organico es, por ejemplo, un 4cido organico aquiral tal como 4cido
acético, trifluoroacético, oxlico o p-tolueno 4cido sulfénico, o un 4cido
organico chiral tal como L-4cido tartarico, dibenzoil-L-4cido tartarico o

di-p-toluoil-L-4cido tartarico.

En otro aspecto la presente invencion proporciona un proceso para
preparar un compuesto de férmula (1) que comprende hidrogenar un

compuesto de formula (IV):

Cl (N)
Are _N
~N* I\N
Cl N/)\S/\\/

donde Ar es fenil opcionalmente sustituido por halégeno, C,, alquil o
C)4 alcoxi; para dar un compuesto de férmula (H), y reaccionando e
compuesto de férmula (H) con un compuesto de formula (111) (como sc

describi¢ arriba) para proporcionar el compuesto de formula ().



(%)

La hidrogenacién se conduce preferiblemente  usando un
catalizador de metal pesado (tal como platino sobre carbono), en un
solvente adecuado (tal como un C,. alcohol alifatico, por ejemplo 2-
propanol (iso-propanol)), a una adecuada temperatura (tal como 10-
70°C, por ejemplo 20-50°C) y a una adecuada presién (tal como 1-5 bar,

por ejemplo alrededor de 3 bar).

Un compuesto de formula (IV) puede prepararse por clorinacion

de un compuesto de férmula (VII):

OH

Ay N (it
N~ | NN
—

donde Ar es como se definié arriba, con un adecuado agente de
clorinacién (tal como oxi-cloruro fosforoso) en presencia de una
adecuada nitrégeno que contiene base (tal como trietilamina,
especialmente piridina) y a una adecuada temperatura (tal como en ¢l
rango de 50°C al punto de ebullicién del oxi-cloruro fosforoso; por
ejemplo 70 a 90°C). Un compuesto de formula (VIII) puede prepararse

mediante adaptacion de rutina de métodos de la literatura.

En un adicional aspecto la presente invencidn proporciona un
proceso, como se describié aqui anteriormente, para la preparacion de un

compuesto de férmula (11).

El compuesto de formula (I) puede usarse para preparar el

compuesto farmacéutico de férmula (A):



HN

// \N F

Hd on

como se describié abajo.

Consecuentemente, un compuesto de formula (A) puede

prepararse desprotegiendo un compuesto de formula (V):

por ejemplo usando un 4cido de mineral fuerte (tal como 4cido

clorhidrico) en un adecuado solvente (tal como metanol o etanol).

K!
Un compuesto de férmula (V) puede prepararse acoplando un
compuesto de férmula (VI) {0 su sal (tal como una sal de mandelato) a
- partir de la cual el compuesto de formula (VI) se genera in situ, con un

compuesto de {ormula (VI1I):

: ‘<v1> XO
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por ejemplo en presencia de una base adecuada (tal como una amina
terciaria, tal como un tri(C, ¢ alquil)amina, por ejemplo trietilamina) y un
solvente adecuado (por ejemplo un solvente polar, tal como un alcohol
(tal como un alcohol alifatico que contiene desde 1 a 6 atomos de
carbono, por ejemplo etanol) o un nitrito (tal como acetonitrilo)) y a una
adecuada temperatura (tal como una temperatura en el rango de 10-40°C,

por ejemplo temperatura ambiente).

Un compuesto de formula (VII) puede prepararse reaccionando un
compuesto de formula (I) con un nitrito de metal alcalino (tal como
NaNO,) o un nitrito organico (por ejemplo iso-amilo nitrito) en
presencia de un acido adecuado (tal como 4cido acético) y un adecuado
solvente (tal como agua o una mezcla de agua y acido acético) y a una
adecuada temperatura (tal como una temperatura en el rango de -10 a

15°C, por ejemplo -10 a 10°C).”

Consecuentemente, en un adicional aspecto la presente invencion
proporciona el uso del compuesto de formula (1) en un proceso para la

preparacion del compuesto de formula (A).

Una sal de un compuesto de férmula (1) puede prepararse
reaccionando un compuesto de férmula (I1T) con el 4cido necesario en un
solvente adecuado (tal como agua, un alcohol alifético que contiene | a 4
atomos de carbono (por ejemplo etanol) o un simple éster (tal como

acetato de etilo)) a una temperatura adecuada (tal como desde 10 a 60°C,

por ejemplo 30 a 50°C).

Un compuesto de férmula (1II) puede presentarse desprotegiendo

un compuesto de formula (IX):
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(1X)

H

HO/\/O N O\/©
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por ejemplo por hidrogenacion (tal como con un catalizador de metal

pesado (tal como paladio sobre carbono) en presencia de un solvente (tal
como un alcohol alifatico que contiene 1 a 4 4tomos de carbono, por
ejemplo etanol) a temperatura ambiente a una presion adecuada (tal

como 1 a 3 bar, por ejemplo 1,0 a 1,5 bar).

Un compuesto de formula (IX) puede prepararse reduciendo un

compuesto de formula (X):

0
R*\ )J\/o ﬁ O\/@
9}
w W(])/

(X)

A

donde R* es C,, alquil (preferiblemente etilo), tal como con un
adecuado borohidrido (por ejemplo un borohidrido de metal alcalino, tal
como borohidrido de litio), aluminio hidrido de litio 0 DIBAL-H en un

adecuado solvente polar (tal como tetrahidrofuran).

Un compuesto de férmula (X) puede prepararse reaccionando un

compuesto de fc')rmula ()G)

HO H O\/‘O
& -
X

(X1)



con un compuesto adecuado L-CH,CO,R* {donde R* es C,, alquil
(especialmente etilo); y L es un grupo libre, especialmente halogeno (por
ejemplo bromo)), en presencia de un adecuado solvente polar (tal como
tetrahidrofuran) y en presencia de una base adecuada (tal como potasio

tert-butéxido, hidrido de sodio o una especie de litio C, alquil).

Un compuesto de férmula (XI) puede prepararse reaccionando un

compuesto de formula (X11):

HQ NH,

5 5 (X1

X

con cloroformiato de bencilo en presencia de una base adecuada (tal

como carbonato de potasio) y un solvente adecuado (tal como un

quetona (por ejemplo 4-metil-2-pentanona) o un hidrocarburo (por

ejemplo tolueno)).

En aun un adicional aspecto la presente invencion proporciona un
proceso para la preparacidn de una sal de un compuesto de formula (111)

como se describié aqui anteriormente.

En adicionales aspectos la presente invencién proporciona un
compuesto intermediario de férmulas (D), (AV), (VID), (V1I1), (X) o (XI),
0 una sal de un compuesto de férmula 1D).

Los siguientes Ejemplos ilustran la invencion.

EJEMPLO 1



\

..

Este Ejemplo ilustra la preparacion de 2-{[(3aR,4S,6RR,6a8)-6-
amino-2,2-dimetiltetrahidro-3 aH-ciclopenta[d][1,3]-dioxol-4-ilJoxi}-I-

etanol, L-sal de acido tartarico (1:1).

Paso a: Preparacién de [3aS—(3aa,4a,63,6aa)]—[tetrahidro-6-hid1'oxj-2,2—

dimetil-4H-ciclopenta-1 ,3-dioxo]-4-il]-acido carbamico, fenil metil éster.

Carbonato de potasio (39,3g) se agrego a una suspension de I:Ba_R—'
(3 aa,4a,6a,6aa)]6—amino-tetrahidro—2,2-dimetil—4I~I-ciclopenta—l 3~
dioxol-4-0l, hidrocloruro, (preparado como se describié en WO
9905142) (27,1g) en 4-metil-2-pentanona (500ml). Agua (150ml) se
agrego entonces mediante adicion gota a gota de cloroformiato de
bencilo (23,1g). La mezcla de la reaccién se agitd a temperatura
ambiente durante 4 horas anles de que se separara la fase organica. La
fase acuosa se extrajo con 4-metil-2-pentanona (2x50ml). Los organicos
combinados se concentraron y el residuo se purificod (S10,,
diclorometano: metanol, 95:5 a 90:10 como eluyente) para dar el
compuesto titulado (39,23g).
'"H NMR (CDCly) 87,32 (5H, m), 5,65 (1, brs), 5,10 (2H, br s), 4,59
(1H, d), (14, d), 4,27 (1H, m), 4,19 (1H, br m), 2,24 (1H, br s), 1,.09
(1H, d), Im41 (34, s), 1,26 (3H, s).

Paso b: Preparacién de [3aS-(3aa, 4a, 6a, 6an)]-[2,2-dimetil-6-(2-
hidroxietoxi)tetrahidro-4I—I—ciclopenta—1,3-dioxo]—4—il]~é,cido carbamico,

fenil-metil éster-.

Potasio ter-butdxido (3,6) en tetrahidrofuran (20ml) se agrego
durante 5 minutos a una solucién de) producto del Paso (a) (39,23g) en

tetrahidrofuran (200my). Después de 15 minutos, bromo acetato de etilo

|
g



L}

(3,7ml) en tetrahidrofuran (10ml) se agregd gota a gota. La mezcla se
agito a 0°C durante 10 minutos, luego adicional bromo acetato de etilo se
agrego (3,7ml x4). La mezcla de la reaccién se agitd a 0°C 2 horas

adicionales.

Boro hidrido de litio (2,79g) se agregd entonces en porciones a la
mezcla de la reaccion la cual se agitd entonces a <5°C durante 16 horas.
Acido acético glacial (23g) se agregé gota a gota a la mezcla fiia.
Después de agitar durante 30 minutos, se agregd agua (100ml) gota a
gota y la mezcla resultante se agitd durante 30 minutos. Las fases se
S€pararon entonces y la fase acuosa se extrajo con acetato de etilo. Los
organicos comandos se lavaron con bicarbonato de sodio saturado y
salmuera, se secaron y concentraron. EJ residuo se purificé (SiO,, acelato
de etilo: hexano, 25:75 a 50:50 como eluyente) para dar el compuesto
titulado (38,6g).

MS (APCI) 218 (M+H", 100%).

Paso ¢: Preparacién de [3aR-(3aq, 4a, 6o, 6aa)]-2-[[6-amino-2,2-dimetil-
tetrahidro-4Hciclopenta-1,3 -dioxol-4-il]oxi]-etano] (alternativamente
denominado: 2-{[(3aR,4S,6R,6aS)—6amino-2,2—dimetilteu'ahidro—3a_H—
ciclo-penta[d][] ,3]—di0xol-4-il]0xi}-l-etano]).

Un precipitado de 5% de paladio en carbén (4g) en elanol se
agregd a una solucién de] producto del Paso (b) (39,96g) en etanol
(250ml) y la mezcla se hidrogené a 1,2 bar durante 20 horas. k]
catalizador se saco por filtracion y el filtrado se concentro para dar el
compuesto titulado (23,65g).

MS (APCI) 160 (M+IT", 100%),
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Paso d: Preparacién de [3aR-(3aa, 4a, 60, 6a0,)]-2-[[6-amino-2,2-
dimetil-tetrahidro-4Hciclopenta- 1,3 -dioxol-4-i1] oxi]-etanol I tartrato
(denominado  alternativamente: 2-{[(3aR,485,6R,6aS)-6-amino-2,2-
dimetiltetrahidro-3aI—I—ciclopenta[d][],3]—dioxo]_-4il]oxi}-l—etanol, L-sal

de 4cido tartarico (1:1)).

Una solucién agitada del producto obtenido en el Paso (c) (545g)

en etanol (3,8]) se calentd a 35°C. se agrego L-acido tartarico (352g) (la

temperatura se elevo a 45°C) y la mezcla se agito a 40 — 45°C durante |
hora. La mezcla se enfri¢ a 20°C y el precipitado pegajoso resultante se
agito durante 16 horas y luego se filtré. El sélido recogido se lavo con
dos porciones de 2-propanol (300ml, Juego 500ml), se resumié seco y

luego se secod en vacio a 40°C para dar el producto como cristales

blancos (728g).
EJEMPLO 2

Este Ejemplo ilustra la preparacion de trans-(1R, 25)-2-(3,4-

difluorofenil) ciclo propilamina, R-sal de mandelato (nombrada

alternativamente trans-(1R, 2s)-2-(3,4difluorofenil)ciclo propanaminio

(2R)-2-hidroxi-2-feniletanoato.
Paso 1: Preparacion de (E)—3—(3,4-diﬂuorofenil)—2—é.cido propendico

Una mezcla agitada de piridina (15,5kg) vy piperidina (0,72kg) sc
calentd a 90°C. Se agrego acido malonico (17,6kg), seguido por lenta
adicion, durante 50 minutos, de 3,4-difluorobenzaldehido (12,0kg). La
mezcla de la reaccion se agitd a 90°C durante adicionales 4 horas y 36

minutos. Se agrego agua (58,5kg) vy 32 litros de Ja mezcla de



piridina/agua se sacO entonces por destilacién del reactor bajo presion
reducida. La mezcla de la reaccion se acidificéd a pH 1 con 37% de 4cido
clorhidrico (6,4kg) durante un periodo de 40 minutos, luego se enfrié a
25°C con fuerte agitaciéon. Los sélidos se recogieron por filtracién, se
lavaron dos veces con 1% de 4cido clorhidrico (34,8 L por lavada), una
vez con agua (61 L) y luego se sacé el licor a todo el través en el filtro.
El producto se seco entonces bajo vacio a 40°C durante 24 horas y 40

minutos, logrando 13,7kg del producto cristalino.

Paso 2: Preparacion de (E)-3-(3,4—diﬂuorofeni])-2—'propenojl cloruro.

Una mezcla agitada de (E)-3-(3,4-difluorofenil)-2-acido

propendico (8,2 kg), tolueno (7,4kg) y piridina (0,1 8kg) se calentd a

65°C y luego cloruro de tionil (7,4kg) se agregd durante 30 minutos. La
reaccion se agité durante adicionales 2 horas 15 minutos después de que
se completo Ja adicion, luego se diluyé con tolueno (8,7kg). El exceso.de
cloruro de tionil, didxido de azufre y cloruro de hidrégeno se saco por
destilacion conjuntamente con tolueno (10 L), bajo presion reducida,
logrando una solucion del (E)-3—(3,4-diﬂu0rofenil)~2—propenoi.l cloruro

(9kg aproximadamente) en tolueno.

Paso 3: Preparacién de (IR, 28, SR)-2-isopropil-5-metilciclohexil (E)-3-

(3,4—diﬂuor0feni])-2-propenoato.

Una solucién de 1.-mentol (7,1kg) en tolueno (8,5kg) se agregd
durante un periodo de 20 minutos a la solucién de (E)-3-(3,4-
difluorofenil)-2-propenoil cloruro (preparado como en el Paso 2) y
piridina (0,18kg, 2,28 mol) agitando a 65°C. La mbzcla. de la reaccion se
agitd a 65°C durante adicjonales 4 horas y 40 minutos después de que se

completo la adicién, luego se enfrio a 25°C Y agito durante 14 horas. La




solucién se diluyd con tolueno (16kg), se lavd con 5% de cloruro de
sodio acuoso (6,4kg), luego 6% de carbonato de hidrégeno de sodio
(6,47kg), luego agua (6,1 kg). La solucién se secd azeotropicamente por
destilacion del solvente (20 L) bajo presion reducida. Dimetil sulféxido
(33,9kg) se agregd y el restante tolueno se destilo fuera bajo presion

reducida, logrando 47,3kg de una solucién de (IR, 285, 5R)-2-isopropil-

- S-metilciclohexil (E)-3-(3,4-difluorofenil)-2-propenoato

(aproximadamente 13,3kg) en dimetil sulfoxido.

Paso 4: Preparacion de dimetilsulfoxonio metilida

(dimetil(metileno)oxo-A%-sulfano.

Polvo de hidréxido de sodio (1,2kg), preparado moliendo tabletas
de hidréxidé de sodio en un molino rotativo a través de un tamiz de
metal de 1mm, e ioduro trimetilsulfoxonio (6,2kg) se agitaron en dimetil
sulfoxido (25,2kg) bajo una atmésfera de nitrogeno a 25°C durante 90
minutos. La solucién se usé directamente en la preparacion de (IR, 2R,
SR)-2-isopropil-5-metilcielo  hexil trans-2-(3,4-difluorofenil)  ciclo

propano carboxilato.

Paso 5: Preparacion de (IR, 28, SR)-2-isopropil-5-metilciclohexil trans-

2-(3,4-difluorofenil)ciclo propano carboxilato.

Una solucion de (IR, 28, 5R)-2-isopropil-5-metilciclohexil (E)-3-
(3,4-diﬂuorofeni1)-2-propenoato (aproximadamente 8,0kg) en dimetil
sulfoxido (aproximadamente 27,9kg) se agregé con agitacion durante 20
minutos a una mezcla de dimetilsulfoxonio metilida (aproximadamente
2,0kg, preparada como se describjé arriba), loduro de sodio

(aproximadamente 4,2kg), agua (aproximadamente 500g) e hidréxido de



sodio (aproximadamente 56g) en dimetilsulfékidgA(27,7kg). La mezcla
de la reaccién se agitd durante 2 horas y 50 minutos adicionales 25°C,
luego se us¢ directamente para la preparacion de (IR, 2S, 5R)-2-
isopropil-S-metilciclohexil trans-(IR, 2R)-2-(3,4-difluorofenil) ciclo

propano carboxilato.

Paso 6: Preparacion de (IR, 28, 5R)-2-isopropil-5-metilciclohexil trans-

(IR, 2R)-2-(3,4-difluorofenil)ciclo propano carboxilato

Una solucién cruda de (1R, 28, 5R)-2-isopropil-5-metilciclohexil
trans-2-(3,4-difluorofenil)ciclo propano carboxilato producida como se
describio en el Paso 5 se calentd con agitacion desde 25°C a 50°C
durante un periodo de 1 hora y la temperatura se mantuvo durante una
hora adicional. La mezcla se enfrié luego con agitacion de 50°C a 35°C
durante 4 horas, se mantuvo a 35°C durante 1 fiora, luego se enfrié a
26°C durante 4 horas, se mantuvo a 26°C durante 1 hora , luego se enfrié
a 19°C durante 3 horas y se mantuvo a 19°C durante 5 horas y 10
minutos. El producto se recogié por filtracién, logrando un solido
cristalino (2,7kg) el cual se muestra que contiene una mezcla de
(IR,28,5R)-2-isopropil-5-metilciclohexil trans-(IR,2R)-2-(3 4-
difluorofenil) ciclo propano carboxilato (],9?kg) y (1R,2S,5R)-2-
isopropil-metilciclohexil trans-(1R, 2S)—2-(3:4—diﬂuorofenil) ciclo

propano carboxilato (85g).

Paso 7: Preparacién de trans-(1R, 2R)-2-(3,4-difluorofenil) ciclo

propano acido carboxilico.

(IR, 28, SR)-2-isopropil-5-metilciclohexil trans-(1R, 2R)-2-(3,4-

difluorofenil) ciclo propano carboxilato (9,6kg, 91,8% de exceso

7



. ?'i—' )

14

diastereomérico) se disolvid en etano) (13,8kg) vy se calentd con
agitacion a 46°C. Se agregd 45% de hidréxido de sodio acuoso (3,1kg)
durante un periodo de 20 minutos y la mezcla se agito durante
adicionales 2 horas y 27 minutos. El solvente (28 L) se sacd por
destilacion de la mezcla bajo presion reducida, luego la mezcla se enfiio
a 24°C y diluy6 con agua (29,3kg), después de lo cual el mentol liberado
se extracto en tolueno (3 lavadas de 3,3kg cada uno). EJ material acuoso
restante se acidificé a pH 2 con 37% de acido clorhidrico (3,3 L) vy el
producto se extractd en tolueno (8,0kg, luego 2 mas lavadas de 4,2kg y
4,3kg). Los extractos combinados de tolueno se lavaron con 1% acido
clorhidrico (4,9 L), luego se diluyeron con adigional tolueno (4,2kg) vy se
seco azeotropicamente por destilacién del solvente (25 L) bajo presion

reducida. Una dilucion final con tolueno (24,2kg) fue seguida por

- destilacion del solvente bajo presion reducida (10 L) logrando una

soluciéon que contiene trans-(1R, 2R)-2-(3,4-difluorofenil)ciclo propano
acido carboxilico ( aproximadamente 3,45kg) adecuado para la
produccién de trans-(1R, 2R)-2-(3,4-difluorofenil) ciclo propano cloruro

carbonilo.

Paso 8: Preparacion de trans-(1R, 2R)-2-3,4-difluorofenil) ciclo propano

cloruro carbonilo.

Piridina (70ml) se agregé a una solucién de trans-(1R, 2R)-2-(3,4-
difluorofenil)ciclo propano acido carboxilico (aproximadamente 3,45kg)
en tolueno (aproximadamente 12 -15kg)), preparado como se describié
arriba y la mezcla se calento luego a 65°C. Cloruro de tionil (2,3kg) se
agrego durante un periodo de | hora y la mezcla se agitd a 70°C durante
3 horas. Cloruro de tionil se agreg6 (0,5kg) v la mezcla se agitod 2 horas

adicionales a 70°C. Una alicuota final de cloruro de tionil (0,5kg) se



agrego y la mezcla de la reaccién se agitd durante 1 hora a 70°C, luego
se enfrio a 40°C. Adiciones periddicas de toluéno (45kg, 3 adiciones de
15kg cada una) se hicieron durante la destilacién de solvente
(aproximadamente 60 L) de la mezcla bajo presion reducida, luego la
solucion de trans-(1R, 2R)-2-(3,4-difluorofenil)ciclo propano cloruro
carbonilo (3,8kg aproximadamente) en toluerio (aproximadamente 6-9 L)

se enfri6 a 20°C.

Paso 9: Preparacion de trans-(1R, 2R)-2-(3,4-difluorofenil) ciclo

propano azido carbonilo.

Una solucion de trans-(IR, 2R)-2-(3,4-difluorofenil) ciclo propano
carbonilo  cloruro (aproximadamente 3 ,8kg)  en  tolueno
(aproximadamente 6-9 L), preparado en el Paso 8, a 1°C se agrego
durante un periodo de 74 minutos a una mezcla de azido de sodio
(1,24kg), bromuro de tetrabutilamonio (56g) y carbonato de sodio (922¢)
en agua (6,2kg), agitacion a 1,5°C. La mezcla se agitd a 0°C durante |
hora y 55 minutos, luego Ia capa acuosa se diluyé con agua fria (3,8kg),
se agito brevemente, luego se separo. La capa de tolueno se lavé una vez
mas a 0°C con agua (3,8kg), luego con 20% de cloruro de sodio acuoso

(3,8 L), luego se almacen a 3°C para adicional uso.

Paso 10: Preparacion de trans-(1R, 28)-2-(3,4-difluorofenil) ciclo

propilamina.

Una solucién fija de trans-(1R, 2R)—2-(3,4—diﬂuorofean)cicIo
propano azido carbonilo preparada como se describio en el Paso 9 se
agregd durante un periodo de 4] minutos a tolueno (6,0kg), agitacion a

100°C. La mezcla se agitd durante adicionales 5,5 minutos a 100°C,



luego se enfri a 20°C y se agregd durante un periodo de 2 horas y 15

minutos a acido clorhidrico (3M, 18,2kg) con agitacién a 80°C., Después
de-65 minutos la solucién se diluyo con agua (34kg) v se enfrié a 25°C,
La capa de tolueno se retiré y la capa acuosa se basificé a pH 12 con
45% de hidroxido de sodio acuoso (3,8kg) y el producto se extractd
luego en acetato de etilo (3 kg) y se lavé dos veces con agua (13,7kg por
lavada), logrando una solucién que contiene trans-(1R, 2S)-2-(3,4-
difluorofenil) ciclo propilamina (2,6kg, 91,8% de exceso enantiomérico)

en acetato de etilo (29,5 L).

Paso 11: Preparacion de trans-(]R,2,S)-2-(3,4—diﬂuorofenil) ciclo

propanaminio (2R)-2-hidroxi-2-feniletanoato

Se agregd R-(-)-acido mandélico (2,26kg) a una solucion que
contiene trans-(IR, 2S)-2-(3,4-diﬂuorofenil)ciclo—propilamina (2,6kg,
91.8% de exceso enantiomeérico), agitacion a 17°C en acetato de etilo
(45,3 L). La mezcla se agité a 25°C durante 3 horas y 8 minutos, luego se
filtré y lavé dos veces con acetato de etilo (13,8kg total). El producto
cristalino se secd a 40°C bajo presion reducida durante 23 horas,
logrando trans-(ZR,2,S)-2-(3,4-diﬂuorofeni1)—ciclo-propanaminio (2R)-
2-hidroxi-2-feniletanoato (4,45kg).

EJEMPLO 3
Este  Ejemplo ilustra Ia preparacion  de 4,6-dicloro-2-

(propilsulfanil)—S-pirimidinamina

OH

)
HO N/)\S/\/



Paso 1: 4,6-Dihidroxi—2—(pr0pi]sulfanil) pirimidina

Agua (670 ml) se agregd a 2-4cido tio-barbitirico (200 g). La
mezcla resultante se agité y se agregd hidréxido de sodio (126,3g) sc
agrego en porciones. La mezcla se agito durante 40 minutos y luego se
diluyé con agua. 1-metil-2-pirrolidinona (400 ml) y l-iodo propano
(140,9ml) se agregaron luego. El precipitado resultante se agitd a 20°C
durante 22 horas. ] pH de la mezcla se ajusto luego a 6,5 por la adicion
de TM HCI (600ml) durante 30 minutos, luego a pH 2,5 mediante la
adicién de 6 M HCI (190ml) durante 30 minutos adicionales. [
precipitado resultante se agitd durante 18 horas y el producto se aislé por
filtracién y se lavé sucesivamente con agua (4 X 100ml), etanol (200ml)
y agua (2 X 200ml). El producto se secé bajo presion reducida durante Ia
noche a 50°C para lograr el producto titulado como un polvo blanco
(185g).

Paso 2: 4,6—Dihidroxi-5—[(E)-2—(4-meti]fenil)diazeni]]—2—(propi]sulfanil_)

pirimidina

OH

~N

N7 IAN
/)\S/\/

Etanol (25m)), 4,6-dihidroxi-2-(propi]su]fanil)pirimidina (Paso 1;
5g) y agua (25ml) se agitaron conjuntamente a temperatura ambiente.
Hidréxido de sodio (1,02g) se agregd y se obtuvo una solucién clara. .a
solucion resultante se enfri a 0°C y Juego acetato de sodio (9,42g) se

agrego para dar la Solucion A.




En un recipiente separado, se preparo una solucion de p-toluidina

(3,01 g) en agua (10 ml). A esto se agregé acido clorhidrico concentrado
(37% p/p de solucién acuosa; 8,45 ml). La mezcla resultante- se enfiié g
0°C, y una solucién de nitrito de sodjo (2,16g) en agua (10ml) se enfrio a
0°C y se agregé gota a gota a la mezcla de la reaccién que contiene
toluidina durante 30 minutos. La temperatura durante la adicién se
mantuvo entre 0 y 5°C. La mezcla resultante se enfrié a 0°C y se agregd
a la Solucion A fifa (0°C) (la temperatura alcanzé los 8°C). La
suspension amarilla resultante se agité durante la noche y el pH de la
mezcla se ajustd a pH 1 mediante ]a adicion de 6 M HC1. La mezcla sc
filtré y el producto recogido se lavé con agua (25ml) etanol (10ml). Bl
producto se secé bajo presion reducida a 50°C durante 24 horas para dar

el producto como un sélido amarillo (6,97g).

Paso 3: 4,6-Dicloro-5-[(E)—2—(4-meti]fenil)diazenil]—z-(propjlsuIfaan)

pirimidina

Cl
_N
N7 AN
| /)\S/\\/

Cl N

Piridina (2,58ml) se agrego a un precipitado agitado, calentado
(70°C) de 4,6-dihidroxi—5-[(E)-2—(4-meti]fenil)diazenil]—2—
(propilsulfanil) pirimidina (Paso 2, 5g) en tolueno (15ml). Oxicloruro
fosforoso (1 8,7ml) se agregd gota a gota a la mezcla durante |5 minutos
(exoterma 94°C).  La mezcla de la reaccion se calentd durante
adicionales 4,5 horas y luego se evaporé. El residuo se azeotropd dos
veces con tolueno (2 x 30ml). El residuo se disolvio en tolueno (50 ml)

y se filtrd para retirar algunos sélidos. El sélido recogido se lavo con
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tolueno y los filtrados combinados se lavaron con agua 30ml) vy
solucion saturada acuosa de bicarbonato de sodio (30ml). La
evaporacion dio el producto titulado (4,98g) como un aceite rojo el cual
se cristalizd lentamente ante permanencia.

Paso 4: Preparacion de 4,6-dic]oro—2—(propilsulfanil)—S—pirinidinamina

Cl

HZNwI/KN

Cl/\N/)\ sl/\/

Una solucion agjtada de 4,6-dicloro-5—[(E)—2-(4-metilfenjl) diazenil]-
2(propilsulfanil)pirimidina (Paso (3), 1,1kg) en 2-propanol (16,6kg) se
hidrégeno durante 1 hora a 40°C/3,2 bar sobre un catalizador de platino
sobre carbén (0,81kg, 50% p/p PU/C). La presién del gas hidrdgeno se
liberd y el reactor se deste]l6 con nitrégeno. La mezcla de Ja reaccion se
filtré. Bl sélido recogido se lavé con 2-propanol (1,7kg) y los filuados
combinados se concentraron bajo presion reducida. EJ aceite residual se
enfrié a 20°C y disolvié en acetato de etilo (Skg) vy agua (5,5 1) sc
agregod. El pH de la mezcla agitada se ajusté a PH 2 por la adicién de 3M
acido clorhidrico acuoso (800ml). Las fases se dejaron separar y la fase
acuosa se descargo. Se agrego agua (2,751) se agrego a la fase organica
y el pH se ajust6 a 2 mediante la adicion de una pequeiia cantidad de 3M
HCI (45ml). La fase acuosa S¢ separd y la fase organica se concentrd
bajo presion reducida a 30-50°C, para dar 4,6—dicloro-2-(pr0pilsulfaniI)—
S-pirinidinamina como un acejte VISCOso 10jizo que contienc acetato de
etilo que se disolvié en etanol (8,5kg). Solvente (6,51 de etanol/acetato
de etilo) luego se retirs por destilacion a presion reducida. Una adicional
porcion de etanol (4,5kg) se agregé al residuo y la destilacién se repitié
para retirar 6,5 | de solvente. | solucién de etanol del producto se us

sin adicional purificacién e el siguiente paso.
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EJEMPLO 4

Este Ejemplo ilustra la preparacion de [1S-[la, 2aq, 3B(1S*,
2R*),58] ]~3-[7—[2(3,4-diﬂuorofeni1)ciclopropil—amino]—S—(pJ'opj.H:io)-
3H-1 ,2,3-t1’jazolo[4,5-d]pirimidin3-il]—5-(2-hidroxietoxi)cjcJo—penta_no—
1,2-diol (nombrado alternativamente (1S, 28, 3R, 58)-3-[7-[[IR, 2S5)-2-
(3,4-diﬂuorofenil)ciclopropil]amino}-5-(propilsulfanjl)-
3H[1 ,2,3]triazolo[4,5-d]pirimidin—3-il]-5-(2—hidroxietoxi)- 1,2-ciclo
pentanodiol).

Paso 1: Preparacion de [3aR-(3aq, 4a, 6a, 6ac)]-2-[[6-[[S-amino-6-cloro-
2-(propiltio)-4pirimidini]amina]tetrahidro—2,2-dimeti1—3al'-l-cjclo—
penta[d] [1,3]dioxol-4yl]oxietanol (nombrado alternativamente 2-[((3aR,
48, OR, 6aS)-6—1[S—amino-6-cloro-2-(pr0pilqufa.ni.l)-4-
pirimidini1]amino)-2,2-dimetiltetrahidro-3 aH-ciclopenta[d)| ,3]dioxol-
4-il)oxi]-1-etanol).

cl
H N

SN
' |
HO
N0 N/J\S/\/

|0

o__0

X_ S ..

La  solucién  etandlica de 4,6-dicloro—2—(propjlqufanjI)—S—
pirimidinamina, (preparada como en e] Ejemplo 3, Paso 4) se agregd a 2-
1[(3aR, 48, OR, 6aS)-6-amino—2,2dimetjJtetrahidro—BaHf—
ciclopenta[d][1,3]-dioxol. 4-1lJoxi}-l-etanol, I.-sal de acido tartarico (I:

1) (1,18kg). Al precipitado espeso agitado resultante se cargo
trietilamina (0,95kg) manteniendo Ia temperatura entre 20 y 25°C. F|
Teactor se sello y la temperatura se incrementd a 120-125°C. |.q mezcla

de Ja reaccién se mantuvo dentro de este rango de temperatura duran(e
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30 horas, luego se enfri¢ a 75°C, y se liberd la presion. La temperatura

de la mezcla se ajustd a 50°C y el solvente se retird por destilacion bajo
presion reducida a 30 a 40°C. Acetato de efilo (4,95kg) y agua (5,51) se
agregaron, el pH de la mezcla se ajustd a pH 5 mediante adicién de 3M
acido clorhidrico (100 ml), y las fases se separaron. La fase organica se
lavo con 15% p/p de salmuera (5,51), luego se separo. La fase organica
se concentro bajo presion reducida (4,81 de solvente retirado) para dar 2-
[((3aR,  4S, 6R, 6aS)-6-1 [5—amino—6—cl01‘0-2—(pr0pi]su]fani 1)-4-
pirimidinilJamino)-2,2di-metil tetrahidro—3aI—I—ciclopenta[d)[].,B]djoxol—
4-il)oxi]-1-etanol como un aceite viscoso castafio rojo que contiene
acetato de etilo. El producto se usé sin adicional purificacién en e

siguiente paso.

Paso 2: Preparacion de [3aR-(3a0, 4a, 6aa)]—2—[[6-[7-cloro-5—(propjl'(._io)—
31—][1,2,3]triazolo[4,5-d]pirimidin—3-i]]tetrahid1‘0-2,2-dimetiJ-3a]-.'l—c,iclo—
pentald][ 1,3]dioxol-4-yl]oxi]etanol (alternativamente  nombrado  2-
({(3aR, 4S, 6R, 6aS)-6—[70]01'0-5—(propilsulfanil)-BH_-[ 1,2,3]triazolo[4,5-
d]pirimidjn~3—il]-2,2-dimetiltetrahidro-3aHﬁ-cic]openta—[d][1,3]dioxol-4—

il)oxi)-I-etanol).
cl

//Nf i

HO N

\/\ \

O\/\\/}V N/J\s/\/

2-[((3aR, 4S, R, 6aS)—6-{|_'5-Amino-6—c]01‘0-2—(propilsu]fa.nil)-él—
pii‘imidinil]amino}-2,2-di-metil-tetrahidr0—3al—l-

ciclopenta[d][],3]dioxol—4-il)oxi]-l-etanol, como se obtuvo en el Paso |
se disolvié en 4cido acético (5,75kg) v agua (650ml). La solucién

resultante se enfrié a 2°C (con agitacién) y una solucién de nitrito de
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sodio (232g) en agua (1,25 1) se agregé tal que Ia temperatura de la
mezcla se sostuvo debajo de 7°C. La mezcla se dej6 calentar entonces a
7°C luego acetato de etilo (8,9kg) se agregd. Se agregd una solucién
acuosa de carbonato de potasio (41,37% p/p) se agrego6. LLa mezcla se
separd y la fase organica se lavé con adicional solucién acuosa de
carbonato de potasio (3,8kg, 21% p/p). La fase acuosa se desechd vy ]a
fase orgénica se concentré bajo presion reducida para dar el compuesto
subtitulado como un aceite viscoso rojo- castafio usado sjn adicional

purificacién en el siguiente paso.

Paso 3: Preparacién de {3aR-[3aq, 40, 60 (1R*, 28%),6aa]}-2-[6-(17-[2-
(3,4-difluorofenil) ciclopropi]]amino-S-(propi]tio)-BI—I—1,2,3—triazo]o[4,5-
d]pirimidin—3-i])tetrahidro-2,2dimetil—4I—]’-ciclopenta-1,3-dioxo]—4-i1)oxi]
etanol (alfemativamente denominado 2({(3aR, 4S, 6R, 6aS)-6-[7-
{[(IR,2S)-2-(3,4- dlﬂumofem]) -ciclopropil)amino)- 5(propilsulfanil)-3H-

11,2,3]triazolo[4, 5. -d]pirimidin-3-i}}-2 2- -dimetiltetrahjdro-3aH-

ciclopenta [d][1 3]cho>\o -il}oxi)-1- etanol)
HN - F
|
/,N ' \N ) = F
HO N,
T
5. o

trans-(1R, 2S)-2-(3,4-Diﬂ,uorofeni])ciclo prop"anaminio (2R)-2-hidroxi-
2-feniletanoato (0,77kg) se cargd en un recipiente seguido por una
solucién de 2-({(3aR, 4S8, 6R, 6aS)—6-[7-cl01'0-5-(propi]su]fani])-31-]'-
[1,2,3]triazolo [4,5-d]pirimidi11-3-i]]-2,2-dimeti]tetrahidro-3a]’-]ﬁ-
cic]openta-[d][],3)di0x01-4—il]oxi)-]-etano] (preparado como en el Paso
2) disuelto en acetonitrilo (3,85kg). A la mezcla agitada resultante se

agrego trietilamina (0,81kg) a una velocidad tal que la temperatura de la



reaccion se mantuvo entre 20-25°C. La mezcla de la reaccion se agitd
durante 13 horas y luego se concentrd a presion reducida a 30°C. Al
residuo se agregd acetato de etilo (8,1kg) y agua (4,6 1). El pH de la
mezcla agitada de dos fases se ajusté a pH 4 mediante la adicion de 3M
HCI (450ml). La mezcla se dejé luego asentar y separar. La fase acuosa
se separo y la fase organica retenida se lavo con 15% p/p de solucion de
cloruro de sodio acuoso (4,15kg), la fase organica se concentré bajo
presién reducida a 30-50°C dando el compuesto crudo titulado como un

aceile rojo, el cual se uso directamente en e siguiente paso.

Paso 4: Preparacion de [1S-[1q, 2a, 3B (1S*, 2R*),5B]]-3-[7-[2-(3,4-
diﬂuorofeniJ,)ciclo-propilamin,o]-5-(propi1tio)-31—l—1,2,3—triazolo[4,5—d] 4
pirimidin-3-il]-5-(2hidroxietoxi)ciclo pentano-1,2-diol (alternativamente
denominado (1S, 28, 3R, 58)-3—[7—1—[(1R,2s)2-(3,4-diﬂuorofeni,l) ciclo-
propi]amino)-S-(propilsulfanil)-3H-[] »2,3]triazolo[4,5d]pirimidin-3-il]-

5-(2-hidroxietoxi)-1 ,2-ciclopentanedio]).

HN ﬁ/jF
N /k R

S
N
N |
HO j\
\/\O \N //l\s/\/

Se agregé acido clorhidrico acuoso (3 M, 4,81), a una solucién agitada
de 2-([(3aR, 48, OR, 6aS)-6-[7-{[(1R,2S)-2-(3,4-
diﬂuorofeni])ciclopropil]—amino)—S(propilsulfani])—BH-
[].,2,3]triazolo[4,5-d]pirimidin-3-i_l]-2,2-dimetil—tetrahidr0—3aH'-
ciclopenta[d][l,3]dioxol~4-i1)oxi)—l-etanol (1,931 kg) en metanol
(13,4kg), manteniendo la temperatura durante la adicién entre 20 y 25°C.
La mezcla se agité entonces durante 24 horas a 20°C. Hidroxido de sodio

(45% p/p solucién acuosa; 780ml) se agrego luego para ajustar el pH de
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la mezcla a pH 7,2. El metanol se retir6 luego por destilacion a presion

reducida y se agregd acetato de etilo (14,3 kg). La mezcla se calentd a .

45°y la capa acuosa se separ. Luego se lavé la fase organica 15% p/p
de solucién acuosa de cloruro de sodio (7,2kg). Se retird acetato de etilo
(10 1) por destilacién a presion reducida. Se cargo acetato de etilo fresco
(7,2kg) y la mezcla se filtro. El filtro se Jlavd con acetato de etilo (1,5kg).
Los filtrados combinados se secaron por repetida adicién/destilacién de
acetato de etilo. Cuando la solucién estaba seca, el contenido del
producto de la solucién de acetato de etilo se determiné mediante una
técnica de ensayo de cromatografia y se encontré que contenia ] 0] 6g
del producto, la concentracién del acetato de etilo se ajustd hasta una
concentracion de 5ml de acetato de etilo / g del producto crudo se
alcanzd. La solucion de acetato se calentd a 47°C e iso-octano (2,5ml/g
de producto, 2540ml) se agrego luego durante 15 minutos. I precipitado
resultante se agitd durante 30 minutos y luego iso-octano (2540m)) se
agregé durante 5 minutos. La mezcla resultante se agitd a 48-50°C
durante 30 minutos y luego se enfrié a 20°C durante 3 horas. [l
precipitado se agité a 20°C durante 0,5 horas y luego se futré y lavé con
una mezcla que consiste de iso-octano (1,25kg) y acetato de etilo
(1,6kg). El sélido recogido se secd en vacio para dar el compuesto
titulado (920g). si se desea, el producto crudo puede purificarse

adicionalmente empleando uno de Jos siguientes tres métodos.

Recristalizacion a partir de acetato de etilo / iso-octano

El producto crudo se disolvié en acetato de etilo (4,8 ml/g) a 55°C, luego
se filtrd para retirar particulas. La solucién clara se devolvig al reactor
para recristalizacién y la temperatura se establece a 50°C. Se agrega

luego iso-octano (4,8 ml/g) durante 10 minutos. BJ precipitado se deja
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permanecer durante 30 minutos después de lo cual se enfifa a 20°C
durante 2-3 horas y finalmente la temperatura se mantiene a 20°C
durante alrededor de 30 minutos. El producto se filtra luego y se lava con
1s0-octano (2x1,5 ml/g). El producto se seco bajo presion reducida a 50°C

dando un producto puro (>98% puro por analisis h.p.l.c.).

Precipitado-con n-butil acetato

El producto crudo se suspende en n-butil acetato 4 ml/g y se agito
a temperatura ambiente durante 10 horas. Fl precipitado se enfrié a 0°C
durante 3 a 4 horas y se mantuvo a 0°C durante 1 hora. El producto se
filtro y lavo con 2 ml/g de n-butil acetato frio (<0°C). El producto se seca
luego en vacio a 50°C, dando producto puro (>98% puro por analisis

h.p.l.c.).

Precipitado con 1S0-propanol

Ef producto crudo se suspendié en iso-propanol 3 ml/g y se agit6 a 50°C
durante 72 horas. EJ precipitado luego se enfrié a 20°C durante 3 horas y
la temperatura se mantuvo a 20°C durante alrededor de 30 minutos. [
producto luego se filtrd y lavé con 1 m/g de iso-propanol frio (<0°C).
Finalmente, el producto se secé bajo presion reducida a S0°C dando un

producto puro (>98% puro por analisis h.p.].c.).



REIVINDICACIONES

1. Un proceso para preparar un compuesto de férmula (A)

X F
OH

[ N\ ‘ N/)\S/\/

9!
(A)

& -

H(j: bH

que comprende:
a) reaccionar un compuesto de férmula (I) con un nitrito de un metal
alcalino en presencia de un acido adecuado para preparar un compuesto
de formula (VII):

b) acoplar el compuesto de formula (VIl) con un compuesto de

férmula (V1):
KO F
H,N V1)
(3

para proporcionar un compuesto de formula (V):

o F
X
OH N
/ SN F
Wee

Q N N/)\S/\/

o 5 W

X

C) desproteger un compuesto de férmula (V) para proporcionar el

compuesto de formula (A).

2. Un proceso para preparar una sal de un compuesto de férmula (lll):



HO/\/O NH2
D’ oy
oo

X

que comprende reaccionar un compuesto de férmula (lll) con el acido

RSN

necesario.
3. Un proceso para preparar una sal de un compuesto de formula (ll1):
Ho R __ NH,
D’ (i)
o i

Xé
que comprende los pasos de:

a) preparar un compuesto de férmula (XI):
SN OVQ
Y
v/ o
c><o (X1)

reaccionando un compuesto de formula (XII):

HO

1 NH,

o)

’><6

(X11)

con bencilo cloroformiato;

b) preparar un compuesto de férmula (X):

O
RS )J\/O N \/©
o) N (0]
Y
o5

X

X

reaccionando un compuesto de formula (XI) con un compuesto de

férmula L-CH,-CO2R* donde R* es C1-4alquilo, y L es un grupo libre;

C) preparar un compuesto de férmula (IX):



4.

Ho ™% n\fl/O\/@
E > 0
o__b (IX)
X

reduciendo un compuesto de férmula (X);

d) preparar un compuesto de formula (lll):

HO/\/O NH,
b’ ()
5
desprotegiendo un compuesto de formula (1X); y

e) preparar una sal de un compuesto de férmula (lll) reaccionando el

compuesto de férmula (Ill) con el acido necesario.

Un compuesto intermediario de formuta (VII), (X) o (1X) o una sal de un

compuesto de formula (lll).

RSy
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process for the preparation thereof and the wuse for the
production of the compound (A).The process 1is performed in
Several steps where the essential step is the formation of a
pyrimidinamine connected to a cyclopenta-dioxol (Claim 2) to
form compound I (Claim 1).

Claims 3-9, which confers to process steps. before the
formation of compound I of claim 1, are formally asscciated
with claim 1. However, the reaction described in claim 2 is
not new and, as this step 1s to be considered as the unifying
special technical feature, there is no such feature when the
reaction of claim is known according to W099/ 41254,

A

4. Consequently, the following parts of the international
in establishing (his report:

D all parts.

the parts relating 1o clainis Nos. 1, 2 » 6 and partly 9.

application were the subject of internationa) prelininary examination

Form PCTAPEA/A0Y (Box 1V) {(January J998)

3.7 This Aulliority considers that (he requirenient of Wity oT vention”in accardance with rules 13.1, 13.2 and 13,375 —=== = -~



International application No.
NTERNATIONAL PRELIMINARY EXAMINATION REPORT
i f PCT/SE01/01241

Supplemental Box . _ o :
(To be used when the space in any of the preceding boxes is not suflicient) .

Continuation of Box IV

The reactions claimed in claims [3,7,8] and [4,5] are
completely separated from the reaction described in c¢laim 2.
The application also contains a claim (9] concerning the
intermediate and end products of the process. In order to
fulfil the requirements of unity of invention it is necessary
that the intermediate compounds are closely interconnected
with the end products. Such close connection requires that the
essential structural part of the end product is incorporated

- by -the intermediate. . e e L -

In the present invention the essential structural parts are a
cyclopentanyl-amine directly attached to a pyrimidinamine.
This structural parts are however not present in all the
compounds claimed. Consequently the present application does
not fulfil the requirements of unity of invention.

The application is found to contain the following three
inventions:

Invention 1: Compounds I and VII, and a method for producing
those compounds containing the same essential structural
parts. As described in claims 1, 2, 6 and partly 9.

Invention 2: Compounds I1I, IV and VIII, and a method for
producing those compounds.
As described in claims 4, 5 and partly 9.

Invention 3: Compounds III, X and X1, and a method for
producing those compounds.
As described in claims 3, 7, 8 and partly 9.

As a consequence of the lack of unity of the application a
complete examination has not been performed.

The applicant decided not to pay the additional fees, thus the
examination concerns only invention 1. Compounds I and VITI,
and a method for producing thosé compounds containing the same

essential structural parts. As described in claims 1, 2, 6 and
partly 9.

Form PCI/IPEA/A)Y (Supplemental Box) (January 1998)



International application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT _
| PCT/SE01/01241

Reusoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;

YES
NO

YES
NO

YES
NO

V.
citations and explanations supporting such statement
1. Statement
Novelly (N) Claims 1
Claims >, 6 and partly 9
Inventive step (I18) Claims
Claims d. 2, 6 apd partly 9
Industrial applicability (1A) Claims 1., 2, 6 and partly 9
Claims
2

Citations and explanations (Rule 70.7)

The applicant decided not to pay the additional fees, thus the
examination concerns only invention 1. Invention 1 comprises
compounds I and VII, and a method for producing those
compounds containing the same essential structural parts. As
described in claims 1, 2, 6 and partly 9.

The following documents have been found relevant:

Dl1: WO 99/41254 n1 :

Document D1 provides new triazolo(4, 5-d] pyrimidine compounds
(formula I), their use as medicaments, compositions containing
them and processes for their preparation.

Dz2: WO 97/03084 A3l

New 1inhibitors of platelet aggregation are provided by
document D2. The compounds accord to formula I as well as
pharmaceutically acceptable salts and prodrugs thereof. D2
comprises furthermore the intermediate compositions in the
sCope of the protection.

VAN

Form PCIAPEA/409 (Box V) (January 1998)
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P PCT/SE01/01241

y.l

Supplemental Box ' . .
(To be used when the space in any ol the preceding boxes is not sulficient)

Continuation off  Box V

Novelty
Claims 1, 2, 6 and partly 9

Claims 1 relates to the compound of formula I (2-[((3aR, 45,

6R, 6aS)—6—{[5—amino—6—chloro—2—(propylsulfanyl)— 4-
pPyrimidinyl] amino}-2,2 - dimethyltetrahydro- 3aH—cylepenta
(d] (1,23 oxyl-l=ethanol) and a process for prepariny the

compound of formula I. The compound of formula I works as an

‘ in%erﬁgdiétémbbmpound in the synthesis of triazolo pyrimidine

compound (A) (see description page 3 line 2). Claim 2 has a
cyclopentanyl-dioxol (compound III) and a pyridinawmine
(compound IT) in order to prepare compound of formula I.

Document Dp1 discloses a pharmaceutical composition close
enough the pyrimidine setting with the cyclopentanyl—ring in
order to synthesise compound A. The process document D1 (page
8 and 9) is very like the same as described in the claim 2 of
the application. The process of cyclization trough
diazotization is known, as well asg the step bhetween compounds
formula I and VI1I, according to document D2 (page 12 clain 6) .

_With respect to the embodiment of Claim 1, 2, &6 and partly 9,

the closest state of the art is represented by documents D1
and D2. It is considered obvious to a person skilled in the
art to use the colmpounds and reactions of documents D1/D2. The
invention according to claims 2, 6 and partly 9 does not
fulfil the requirements of novelty and an inventive step.

Form PCT/IPEA7AQY (Supplemental Box) (January 1998)
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. TRATADO DE COOPERACION EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
(Articulo 36 y Regla 70 PCT)

[

CO7D 487/04

‘Solicitante

AstraZeneca AB y colaboradores:

1. Este informe de examen preliminar internacional fue elaborado por esta Oficina Encargada del Examen Preliminar Internacional %

o se envia al solicitante segdin Articulo 36,
B i 2.

Este INFORME comprende un total de 6 hojas, inclusive esta portada

Ademas se adjuntan ANEXOS al informe: en este caso se trata de hojas con descripciones. reivindicaciones yio dibujos,
que se modificaron y que sirven de base para este informe, y/o hojas con correcciones efectuadas ante esta Oficina (véase
Regla 70.16 y Seccion 607 de fas instrucciones administrativas bajo el PCT).

Estos anexos comprenden un total de hojas.

No. de Expediente del T , e T
Solicitante o Apoderado PROCEDIMIENTO  Véase comunicacion sobre el envio del informe de examen
POSTERIOR preliminar internacional (Formulario PCTNPEA416)
100081-1 WO
"No . Sciicitud nfernacionai Fecha internacional de Presentacion (dlaZmes/ahio) | Fécha de Prioridad (dla/mées/anc)
PCT/SE01/01241 31.05.2001 02.06.2000

Clasificacion internacional de Patente (IPC) ¢ Clasificacién Nacional 6 19C ) T

3. Este informe contiene datns con respecto a los siguientes puntos:
! Xl Base del Informe
1 L—J Prioridad
"i D . Sin elaboracion de un dictamen sobre novedad, actividad inventiva y posibilidad de aplicacion industrial
‘ v X Falta de unidad de Ia invencion

B

Comprobacion justificada segﬁn Articulo 35(2) con respecto a la novedad, la actividad inventiva y la posibilidad e
aplicacion industrial; documentos y explicaciones sustentando esta comprohacion

A2 D Ciertos documentos enumerados
v D Ciertas deficiencias del registro internacional
VIl I’j Ciertas observaciones relacionadas con la solicitud internacional
Fecha de preseniacion de Ta peticion I'Fecha de ia conciusion de esie informe
30.11.2001

09.07.2002

‘Nomire 'y direccion postal de’ia (IPEA]

| Empleado Auforizado

Oficina de Patenies y Registros Fernando Farieta / BS
Aparado 5055 Telex

S-102 42 ESTOCOLMO 17978 i -

Fax No. 08-667 72 88 PATOREG-S Tel.: 08-782 25 00

Formulario PCT/IPEA/40Q (portada) (Enero 1998)
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:sigsNMEC%ENEl)_(AMEN PRELIMINAR Solicitud Internacional No. PCT/ISEDN1/01241 ‘

]

I.  Bases del Informe W|
1. Con respecto a los elementos de la solicitud internacionat*

La solicitud original como presentada originalmente

O La descripcion:

paginas como presentadas originalm_eljge
paginas presentadas con la peticion
paginas presentadas con la carta de

UJ Las reivindicaciones:

paginas como presentadas originalmente
paginas : modificadas (junto con cualquier declaracion) bajo el Adiculo 19
paginas presentadas con la pelicion
paginas presentadas con la carta de

O Los dibujos:

paginas como presentadas originaimente
paginas presentadas con la peticion
paginas presentadas con la carta de

U ta parte del listado de secuencias de la descripcion:

paginas como presentadas originalmente
paginas presentadas con la peticion
paginas presentadas con la carta de

2. Enlo concerniente al idioma. todos los elementos indicados mas arriba estuvieron a disposicion de esta

Oficina o le fueron enviados en el idioma en el cual se radico la solicitud internacional, salvo indicacion
en contrario consignada bajo este punto.

Estos elementos estuvieron a disposicién de esta Oficina o le fueron enviados en el idioma siguiente
. que es;

(] el idioma de una traduccion enviada para efectos de Ia busqueda internacional (segun la regla
231 (b)).

el idioma de publicacién de la solicitud internacional (segun la regla 48 3 {b)).

(] etidioma de la traduccion enviada para efectos del examen preliminar internacional (

segun la regla
25.2 ylo 55 3).

3. En o que concierne a cualquier secuencia de nucledtidos yfo aminoacidos divulgada en Ia solicitud
internacional, el examen preliminar internacional se llevo a caho sobre la base del listado de secuencias’

contenido en la solicitud internacional, por escrito.

presentado con la solicitud internacional, en formato de lectura por computador.
remitido posteriormente a esta Oficina, por escrito.

remitido posteriormente a esta Oficina, en formato de lectura por computador.

se ha rendido Ia declaracion, segun la cual el listado de secuencias por escrito Yy suministrado
posteriormente no va mas alla de la divulgacién hecha en Ia solicitud tal como se radico.

se ha rendido |a declaracion, segun la cual las informaciones registradas en formato de lectura
por computador son idénticas a las de los listados de secuencias, presentados por escrito.

O o0ooog

4. Las modificaciones han acarreado la anulacion:
(] deladescripcion, paginas: - |
[ deias reivindicaciones, Nos.: ' |
(] delos dibujos, hojas/fig:

5 L] El presente informe se prepard sin tener en cuenta (algunas de) las modificaciones, que se

consideraron gue van mas alla de la exposicion de la invencion (regla 70.2 (c))**

* Las hojas intercambiables que se han suministrado a la Oficina receplora en respuesta a una invitacion
hajo Articulo 14 se mencionan en esle informe como “presentadas originalmente”y no se anexan a esfe
informe puesto que no contienen correcciones (Reglas 70.16 y 70. 1 7).

" Se debe citar cualquier hoja intercambrable conteniendo fa citada modificacidn bajo el punto ! y se debe
anexar a este informe.

Formate PCT/IPEA/A09 (Casilla 1) (Enero 1998)




- "INFORME DE EXAMEN PRELIMINAR| . W
No. PCT/SE01/01241
INTERNACIONAL Solicitud Internacional No | //
BV

1V Faita de unidad de 1a invencion

1. En re'spu”esta a la.i'h'vitacic’)n"dé_fé§t§i|ig|r o de cancelar unas tarnfas adicionales, el solicitante ha-

J restringido las reivindicaciones ‘

] pagado larifas adicionales

] pagado tarifas adicionales bajo protesta |

X i restringio ni pago tarifas adicionales

2. O esta Oficina encontrd que no se cumple el requerimiento de unidad de la invencion, y escogio, de
conformidad con la Regla 68 1, no invitar al solicitante a la restriccion ni a pagar tarifas adicionales. ‘

3. Esta Oficina considera que el requerimiento de unidad de invencion de conformidad con las reglas
131,132y 133

(J se cumpie ;

‘ X no se cumple por los siguientes motivos:

De conformidad con el Articulo 34 (3) (a-c) y la Regla 13.2, una solicitud internacional se relacionara
unicamente con una invencién o con un grupo de invenciones relacionadas entre si por una o varias
‘caracteristicas técnicas especiales” o que correspondan entre si; es decir las caracteristicas que definen
una contribucion que cada una de lag invenciones hace sobre la anterioridad '

El problema que la invencion reivindicada busca resolver es un compuesto I: 2-[((3aR, 4S, 6R, 6aS) —-6- {[5-
amino-6-cloro-2-propilosulfanilo-4 pirrimidinilo] amino}—2,2-dimeti|otetrahidro-BaH-cicIopenta [d) [1,3) oxi]-1-
etanol, un proceso de preparacion del mismo y el uso para la produccién del compuesto (A). El proceso se
desarrolla en varias etapas donde Ia etapa esencial es la formacion de una pirrimidinamina conectada a un[
ciclopenta-dioxol (Reivindicacion 2) para formar el compuesto | (Reivindicacion 1)

Las reivindicaciones 3-9 que tratan los pasos del proceso anies de la formacion del compuesto | de Ia
reivindicacion estan asociadas formalmente con la reivindicacion 1. Sin embargo, la reaccion descrita en la

acuerdo con WO 099 / 41245

4. Por lo tanto, las siguientes partes de la solicitud internacional se sometieron al examen internacional
preliminar cuando se establecio este informe:

[ todas las partes

las partes relacionadas con las reivindicaciones No. 1, 2, 6 y parcialmente @

Las reacciones reivindicadas en Jas reivindicaciones [3, 7, 8) y [4, &] estan totalmente Separadas de la
reaccion descrita en la reivindicacion 2. Igualmente la solicitud contiene una reivindicacion (9] concerniente a
los productos intermedios y finales del proceso. Con el fin de cumplir los requerimientos de unidad de ia

En la presente invencion, las partes estructurales esenciales son una ciclopentanila amina directamente
ligada a una pirrimidinamina. Sin embargo estas partes estructurales no estan presentes en todos los
compuestos reivindicados. Por lo tanto, la presente solicitud no cumple los requisitos de unidad de,
invencion |

e et e e _— ]

Formato PCT/IPEA/409 (Casilla V) (Enero 1998)
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INFORME DE EXAMEN PRELIMINAR

INTERNACIONAL Solicitud Internacional No.  PCT/SE01/01244
{Se puede utilizar cuando el espacio de cualquiera de las casillas anteriores no es suficiente).

Continuacion de la Casilla 1V

Casilla adicional \
Se encontrd que la solicitud contiene las tres siguientes invenciones: |
Invencion 1. Compuestos |y Vii y un método para producir fos compuestos que contengan las mismas

partes estructurales esenciales. Como se describe en las reivindicaciones 1, 2, 6 y parcialmente en la 9. |

Como se describe en las reivindicaciones 4,5y parcialmente en fa .

Invencion 3. Compuestos i, X y X!y un método para producir esos compuestos.

]
Invencion 2. Compuestos |1 1V y VIl y un método para producir esos compuesios. \
Como se describe en las reivindicaciones 3,7, 8y parcialmente en ja 9 l,

, |
Como consecuencia de |a falta de unidad de la solicitud, no se efectud un examen compieto. |

El solicitante decidid no pagar las tarifas adicionales, por lo tanto el examen unicamente se relaciona conll
la invencion 1. Los compuestos | y VIl 'y un método para producir esos compuestos conteniende las

mismas partes estructurales esenciales. Como se describio en las reivindicaciones 1 , 2By pat’cialmemell
enlagQ

Formato PCT/IPEA/408 (Casilla adicional) (Enero 1998)
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“INFORME DE EXAMEN PRELIMINAR

NTERNAcionaL T T e e et
V. Comprobacion justificada bajo el Articulo 35(2) en cuanto a la novedad, |a actividad inventiva y
Ia posibilidad de aplicacién industrial; citas y explicaciones sustentando esta declaracién |
1 Declaracion \
Novedad (N) Reivindicaciones 1 Sl
Reivindicaciones 2, 6 y parcialmente 9 NO \
Actividad Inventiva Relrvi.ndicaciones - S l
Reivindicaciones 1, 6 y parcialmente 8 NO |
Aplicacion industrial Reivindicaciones 1, 6y parcialmente 9 Si ||
' Reivindicaciones NO

2. Enumeraciones y Explicaciones (Regla 70.7) \

El solicitante decidié no pagar las tarifas adicionales y por lo tanto la investigacidon se limita unicarnente a
la invencion 1. La invencién 1 comprende los compuestos | y VI, vy un método para producir esosl
compuestos conteniendo las mismas partes estructurales esenciales. Como se desciibe en \as[
reivindicaciones 1, 2, 6 y parcialmente la 9. |

Se encontro que los siguientes documentos son relevantes: |

|
D1 WO 99/41254 Af |

El documento D1 dispone compuestos nuevos de triazolo (4, 5-d] pirtidina (férmula 1), su uso como
medicamentos, composiciones que los contienen Y PFfOGES0S para su preparacion.

|
D2 WO 97/03084 A1 ‘ |

El documento D2 dispone nuevos inhibidores de la agregacion de plaquetas. Los compuestos acordes
con la férmula | al igual que las sales y prodrogas farmacéuticamente aceptables de la misma.
Adicionaimente el D2 comprende las composiciones intermedias en el ambito de |a proteccion.

|

Formato PCT/IPEA/409 (Casilla V) (Enero 1998)
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| Continuacién de la Casilla V.

:N;';'EQMEC?(EN/EX{AMEN PRELIMINAR"JIMSOHCitud Internacional No.  RPCT/ISEQ1/01240

Casilla adiciona

(Se puede utilizar cuando el espacio 99_9_93_'9vi_e_f_a_d_e_'ﬁ_s___.céﬁi.!.'.?_?_%_nt_e_ri_f?!?ﬁﬁ9.__e_§§u_f_i_@.f_@_n.te),._... .

Novedad

Reivindicaciones 1, 2. 6 y parcialmente la 9.

Reivindicacion 1 se relaciona con el compuesto de formula | (2-[((3aR, 4S, 6R, 6aS)-6-{[5-amino-6-cloro-2-
(propilosulfamlo)—4~pirridinolo] amino}-2, 2—dimetilotetrahidro-3aH-ciClopenta {d] {1,3] oxi}-1-etanol) vy un
proceso para preparar el compuesto de formula ). El compuesto de férmuia | actua como un compuesio
intermedio en la sintesis del compuesto (A) triazolo pirridina (consulte ia descripcion en la pagina 3 linea
2). Reivindicacion 2 tiene un ciclopentanilo-dioxol (compuesto IIl) y una pirridinamina (compuesto 1) con
el fin de preparar el compuesto de férmula 1.

%
i

EI'D1 divulga una composicién farmacéutica lo suficientemente cerca del marco de Ia pirridina con el anillo
de ciclopentanilo con el fin de sintetizar el compuesto A. El documento de proceso D1 (paginas 8y 9) es
muy similar al que se describe en la reivindicacién 2 de la solicitud. El proceso de ciclacién por medio de
la diazoacion es conocido, al lgual que el paso entre los compuestos de formula i y VI, de acuerdo con el
documento 2 (pagina 12, reivindicacion 6). Con respecto a la incorporacion de las Reivindicaciones 1, 2,
6 y parcialmente la 9, el estado de arte mas cercano se representa en los documentos D1 y D2, Se
considera obvio para una persona con conocimientos en el arte que se ulilicen los compuestos y las
reacciones de los documentos D1/D2 La invencion, de conformidad con las reivindicaciones 2, 6 y la ©
parcialmente no cumple los requerimientos de novedad y de actividad inventiva.

Formato PCT/IPEA/408 (Casilla adicional) (Enero 1998)



The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Authorities are compelent, /
- with the one chosen by the applicant. The full name or two-leiter code of that Authority may be indicated by the applicant on the line below:

1PEA/ SE %
N

PCT CHAPTER I

DEMAND

: under Article 31 of the Patent Cooperation Treaty: .
The undersigned requests that the international application specified below be the subject of

international preliminary examination according to the Patent Cooperation Treaty and
hereby clects all eligible States (except where otherwise indicated).

For Intemational Preliminary Examining Authority use only

Identification of IPEA Date of receipt of DEMAND
. Applicant's or agent's file reference ]
Box No.1  JDENTIFICATION OF THE INTERNATIONAL APPLICATION 100081-1 WO
International application No. Intermational filing date (day/month/year) (Earliest) Priority date (day/month/vear)
31 May 2001 (31 .05.2001) 2 June 2000 (02.06.2000)
PCT/SEQ1/01241 :

Title of invention

CHEMICAL COMPOUND

Box No. II APPLICANT(S)

Naine and address: (Family name followed by given name: Jor a legal entity, full official designation. Telephone No.

The address must include postal code and name of couniry,) +46 8 553 260 00

AstraZeneca AB —

N . Facsimile No.
S-151 85 Sodertalje |+46 8 553 288 20
Sweden Teleprinter No.

Applicant’s registration No. wilh the Olfice

State (that is, cbunhy) of nationality: State (that is, country) of tesidence:
SE SE :

Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and name of country,)

LARSSON, Ulf
AstraZeneca R&D Sédertilje
S-151 85 Sadertalje

Sweden

State (that is, country) of nationality: State (that is, country) of residence:

SE

gwen name; for a legal entity, full official designation. The address must include postal code and name of country,)

Name and address: (Family name foliowed by

MAGNUSSON, Mattias
AstraZeneca R&D Sodertalje
S-151 85 Ssdertalje
Sweden

State (that is, country) of nationality: State (that is, country) of residence:

SE SE

Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint July 2001) See Notes (o the demand form



International application No.
Sheet No. .2.

PCT/SE01/01241

Continuation of Box No. 11 APPLICANT(S)

Ifuone of the following sub-boxes is used, this sheet should not be included in the denand,

Name and address: (Family name foliowed by given name; Jor a legal entity, full official designation. The address must fnchide Jpostal code and name of country.)
MUSIL, Tibor

AstraZeneca Bulk Production, Sweden
S-151 85 Sodertalje

Sweden

State (that is, country) of nationality: Stale (that is, country) of residence:

SE '

N

ame and address: Famity name followed by given name; for a legal entity, fi
PALMGREN, Andreas

AstraZeneca R&D Sddertélje

S-151 85 Sodertdlje

Sweden

dl offictal designation. The address imat include postal code and name of country,)

Stale (that is, country) of nationality: State (that is, country) of residence:

SE

Name and address: (Tamily name followed by given name, Jor a legal entity, full affictal designation. The address mst include postal code and name of con

niry,)

State (that is, country) of nationality: State (that is, country) of residence:

Name and address: (Family name followed by gven nume; for a legal entity, full official designation. The addvess must include postal code and name of country,)

State (that is, country) of nationality:

State (that is, country) of residence:

D Further applicants are indicated on another continuation sheet.

Form PCT/IPEA/40] (continuation sheet) (March 2001; reprint July 2001) See Noles 1o the demand form



International application No.

Sheet No. .3 PCT/SE01/01241

Box Nu. 1II AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent D common representative

and @ has been appointed earlicr and represenls the applicant(s) also for international preliminary examination. -
D is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked.

D is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the agenl(s)[n’:ommou representative appointed catlier.

Name and address: g;amllv nane Jollowed by given name; for a legal entity, full offictal designation. | Telephone No.

e address must (nclude postal code and name of country,) +46 8 553 260 OO
Global Intellectual Property, Patents Facsimile No.
AstraZeneca AB - +46 8 553 288 20
S-151 85 Sodertélje

'l"cleprin_lcr No.

Sweden

AgenUsregistration No. with the Office

Address for correspondence: Mark this check-box where io agent or common representative isthas been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent,

Box No. 1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendnments:*
1. The applicant wishes the international preliminary examination to start on the basis of:
the interational application as originally filed
the description as originally filed

as amended under Arlicle 34

the claimns as originally filed

as amended under Article 19 (together with any accompanying slalement)

as amended under Article 34

the drawings as originally filed

as amended under Article 34

00 000 OO

2. D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. [:‘ The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the International Preliminary Examiniug Authority receives a copy of any amaendiments made
urider Article 19 or a notice from the applicant that he does not wish to make sucl amendwents (Rule 69.1(d)). (This check-
box may be marked ouly where the time limit under Article 19 has not yel expired.)

Where no check-box is marked, intemational preliminary examination will start on the basis of the intemational application
as originally filed or, wherc a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Atticle 34 are received by the International Preliminary Examining Authority before it has begun to draw up a writlen opinion
or the international preliminary examination report, as so amended.

Langunge for the purposes of international preliminary examination: Enghsh
which is the language in which the intemalional application was filed.
D which is the language of a translation furnished for the purposes of international search.

D which is the language of publication of the international application.

l:] which is the language of the translation (to be) furnished for the purposes of international preliminary examination.

Box Nu. V. ELECTION OF STATES

The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter 11 of
the PCT) ‘

excluding the following States which the applicant wishes not to elect:

Forin PCT/IPEA/40] (second sheet) (March 2001; reprint July 2001) See Notes to the demand form



4 International application No.
Sheet No. .4,
PCT/SE01/01241
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred to in . FO" l'_“?"“?“io”"‘l ).f';CIi“A‘i““")'
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
received not reeeived
1.~ translation of intcrnational application : sheets D D
2. amendments under Article 34 : sheets [:] D
3. copy (or, where required, translation) of
amendments under Article 19 : sheets D D
4. copy (or, where required, translation) of
statement under Article 19 . sheets D D
5. letter sheets D D
6. other (specify) ‘ : shects D D
The demand is also accompanied by the item(s) marked below:
1. [Z] fee calculation shect S. D statement explaining lack of signature
2. [:] original separate power of attomey 6. [:] sequence listing in computer readable form
3. D original general power of attorney 7. D other (specify):

4. copy of general power of attorney;
teference number, if any:  GF 3502/2001

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next 10 each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacily is not obvious from reading the demand)

Sodertélje, 30 November 2001

............................................

Christer Wahlstrom
Global Intellectual Property, Patents, AstraZeneca AB

For Intermnational Preliminary Examining Authority usc only

I Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

)

D The date of receipt of the demand is AFTER the expiration of 19 months ' The applicant has been
from the priority date and item 4 or 5, below, does not apply. informed accordingly.

4 D The date of receipt of the demand is WITHIN the period of 19 months from the priority dalc as extended by virtue of
: Rule 80.5.

5 D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the detay in arrival
is EXCUSED pursuant to Rule §2.

For Internationat Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (last sheet) (March 2001; reprint July 2001) See Notes to the demand form
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REQUEST

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty.

fnlernational Application No.

International Filing Date

Name of receiving Office and “PCT International Application”

Applicanl's or agent’s file reference
(if desired) (12 characters maximin)

100081-1 WO

Box No. ] TITLE OF INVENTION
CHEMICAL COMPOUND

Box No. I1 APPLICANT

Name and address: /
de.rdignalion. The address must include
addr

of residence is indicated below,)

AstraZeneca AB
S-151 85 Sodertalje
Sweden

(Family name followed by given name; for a legal entity, full official
ostal cgde and name of country. 71 ) /
ess indicated in this Box is the applicant’s State (that is, country) of residence ifno Stare

The country of the

D This person is also inventor.

Telephone No.
+46 8 553 260 00
FFacsimile No.

+46 8 553 288 20

Teleprinter No.

State (that is, country) of nationality:

SE

Stalc (that is, country) of residence:

SE

This person is applicant

all designated
for the purposes of: >

D States

the Un

all designated States cxeepl

the United States the States indicated in
iled States of America of Amncrica only the Supplemental Box

Box No. 111

FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name followed by given name;

of residence is indicated beloy. )
LARSSON, uif

AslraZeneca R&D Sodertilje
S-151 85 Sodertélje

Sweden

1 1 I Jor a legal enrity, full official
dgvdlgnnrgon.. The address st include postal code and name of couniry, /
address indicated in this Boy is the applicant’s State (that is, counry) of residence if 110 Stare

The couniry of the This person is:

D applicant only
[Z] applicant and inventor

inventor only (If this check-box
s marked, do not fill in below,)

State (that is, country) of nationality:

State (that is, country) of residence:

This person is applicant

all designated
for the purposes of:

SE
D States D

the Un

all designated States except

the United States
of America only

the States indicated in
the Supplemental Box

SE

ited States of America

[Z] Further applicants and/or (further) inventors are indicated on a continuation sheet,

Bux No. 1V

AGENT OR COMMON REPRESENTATIVE: OR ADDRIESS FOR CORRESPONDENCE .

The person identified below is hereby/has been appointed to
of the applicant(s) hefore the compelent Internalional Authg

act on behall
rities as:

agenl [:] common represeitative

Name and address: (Family name followed by given name;
esignation. The address mist include pos

Global Intellectual Properly
AslraZeneca AB

S-156185 Sodertélje
Sweden

Telephone No.

+46 8 553 260 00

Jor a legol entity, full official
stal code&and hame of couniry,)

FFacsimile No.

+46 8 553 288 20

Teleprinter No.

Address for correspondence: Mark this check-box w

L

space above is used instead to indicalc a special address to whic

here no ai;cnl orcommon representative is/has been appointed and the
1 correspondence should be sent.

Form PCT/RO/10] (first sheet) (July

1998; reprint January 2001)

—J
See Notes ta the requesi form




SheetNo. 5.0

Continuation of Box No. I FURTHIR APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be inch

vded in the request.

Name and address: (Family name followed by given name, for a legal entity, fidl official
designation. The address must include postal code and name of couniry. The country of the
address indicated in this Box is the a/J/)ﬁcanl s State (that is, couniry) of residence if iio State
of residence is indicated below,)

MAGNUSSON, Matlias
AstraZeneca R&D Sddertalje
S-151 85 Sodertalje

This person is:

applicant only
@ applicant and inventor

Sweden .
D wventor only (If this check-hox
is marked, do not fill in helow)
State (that is, country) of nationality: State (that is, country) of residence:
SE SE
This person is applicant ail designaled all designated States except the United States the States indicated in
for the purposcs of: D Slates the United Stales of America ol Ametica only the Supplemental Box

Name and address: (Fanily name followed by given name; for a legal eniry, Sull official
designation. The acddress must include pzrial code and name of corntry. The country of the
adﬁs.f indicated in this Box is the a/)/)ﬁ:an/ 5 State (that is, country) of residence ifno State
of residence is indicated helow,)

MUSIL, Tibor
AstraZeneca Bulk Produclion, Sweden
S-151 85 Soderlélje

This person is:

D applicant only
apphicant and inventor

Sweden .
mventor only (If this check-hox
is marked, do not fill in below.)
State (that is, couniry) of nationality: Stalc (that is, country) of residence:
SE SE

This person is applicant all designated all designaled States cxcept % the Un
for the purposes of: States the United States of America

of America anly the Supplemental Rox

ited States the States indicaled in

Name and address: (Jamily name followad by given name; for a legal entity, full aofficial
de.:lignarion. The address must include posial code and name of couniry. The country of the
address indicated in this Box is (he applicant’s State (that is, country) of residence if no State
of residence is indicaled below.)

PALMGREN, Andreas
AstraZeneca R&D Sodertalje
S-151 85 Soderlalje -

This person js:

D applicant only
apphicant and inventor

Sweden .
D inventor only (If this check-hox
is marked, do not fill in below,)
State (that is, country) of nationality: State fihat is, country) of residence:
SE Skt
This person is applicant all designated All designated States except the United Stales the Stales indicated n
for the purposes of: States the United States of America of America only the Supplemental Box

Name and address: (Family name followad by given name; Jor a legal eniity, full official
designation. The address nust include postal code and name of couniry. The country of the
address indicated in this Dox is the a/)/)/zlcanl's State (that is, country) of residence ifno State
of residence is indicated helow.) .

This person is:

D applicant only
D applicant and invenlor

T inventor only (Jf this check-hox
s marked, do ot fill in below,)

Stale (that is, country) ol nationality: State (that is, country) of residence:
This person is applicant all designated all desipnated States except the United States the States indicated i
for the purposcs of: Slates the United States of America ol Amcerica anly the Supplemental Hing

D Further applicants andfor (further) inventors arc indicated on another confinuation sheel.

Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2001)

See Nates 1o the request form



Ihe toliowing designations are hereby made under Rule 4.9(a) (mark the-applicable check-boxes; at least one must be marked):
Regional Patent

[x] AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozanibique, SD Sudan, SL Sicrra Leone,
SZ Swaziland, I'Z United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State
of the Harare Protocol and of the PCT )

K] EA Eurasian Patent: AM Armenia, AZ Azeibaijan, BY Belarus, KG Kyrgyzstan, K7, an:nkhslfm, MD chuhli_c of Moldova,
RU Russian Federation, T Tajikistan, TM Turkmenistan, and any other State which is s Conty actmg State of the Eurasian Patent
Convention and of the PCT

K] £p European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Licchienstein, CY Cyprus, DE Germany,
DX Denmarck, ES Spain, FJ Fintand, FR France, GB United Kingdom, GR Greece, 1K Ireland, T ltaly, LU Luxembourg,
MC Monaco, NL Netherlands, 11 Portugal, SE Sweden, TR Turkey, and any other State which is a Contracting State of (e
Luropean Palent Convention and of the PCT

K] OA QAPYI Patent: BF Burkina Iasu, BJ Benin, CIF Central African Republic, CG Congo, CI Cote d'Ivoire, CM Canicroon,
GA Gabon, GN Guinca, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Fogo, and any
other State which is amember State of OAP! and a Contracting State of the PCT (if other kind of protection or treatment desired,

Speclfy on dotted line) .. T A eatent desred,

National Patent (if other kind of profection or treatment desired, specify on dotted line):
K} AE United Arab Emirates Kl LC Saint Lucia
(X] AG Antigua and Barbuda BT LK Sri Lanka
AL Adbania ... o F1 LR Liberia
W AM Armenia oo M LS Lesotho........... . .. . . . ..
AT Auslria oo LT Lithuania
K] AU Australia. ... ... . ... . K Ly Luxembourg
X] AZ Azerbaijan LV Latvia
[¥] BA Bosnia and Herzegovina .. .. ... . ... b MA Morocco .. ...
[X] BB Barbados M] MD Republic of Moldova ... .. ... ... .
BG Bulgaria ... ... 00 k] MG Madagascar . ... ... .. ... .. ..
BIBR Brazit .. ... . K] MK The former Yugoslav Republic of Macedonin . .. ..
BY Bclarus . ... ... . B m MN Mongolia
B BZ Belize..CO Colombia. . ... .. ... . . . I MW Malawi ...
K] CA Canada B MX Mexico ...
bd cH and L1 Switzerland and Liechtenstein bd M2z Mozambiguc

CN China ... 0 o Xl NO Norway
e cR CostaRica ... 0 FINZ Newzealand ........... . . ...
BCu cuba ..o W rL potand ...
[x] CZ Crech Republic .. ... ... .. . .. . ... .. X1 pr Portugal oo
I DE Germany ....... .. ... . .. K] RO Romania
(d DK Denmark .o {1 RU Russian Federation .. ... .. ...
x] DM Dominica K1 SD  Sudan
B0z Algeria ... . %] SE  Sweden
[ﬂ D E SG Singaporc
[x] ES Spam C.o st Slovenia ...
B FL Finland oo W SK Slovakia ........ ... . . .. ...
(] GB  United Kingdom ¥l SL SieraLeone ... ... .. ..
[d GD Grenada B 1y Tejikistan. ..o
Xl Ge Georgin ... ... BIT™M Turkmenistan ..
O GH Ghana ... b TR Turkey ...
] GM Gambia K1 IT  Trinidad and Tobago .. ...
KIBR Croata ...... ... ... . .. . . Bl TZ United Republic of Tanzania
&) 1y Bungary oo Bl UA Ukeaine ... 0
Dd 10 indonesia ¥l uG Uganda ... .0
Ix] WL Israel oo US  United States of America . ... ... ... . .
®IN andia...ooooo oo Bl Uz Usbekistan ... ...
(X] 1S Iceland BIVN VietNam ...
k] Jr Japan oo Ki vy Yugoslavia ... ...
DI KE Kenya........ ... ... . .. . Kl ZA  South Africa .. ... ... L o
Kkl KG Kyrgyastan ..o o000 Bl ZW Zimbabwe .. ... ... .. . ..
] KP Democratic People’s Republic of Korea . .. ... .. Check-box teserved for designating States which have become
& KR Republic of Korea ... ... .. . . party to the PCT aficr issuance of this sheel:
W Kz Kamaknstan ... ... CO Colombia (%), EC Ecvador

Precautionary Designation Statement: In addition to the designations made above, the applicant atso makes under Rule 4.9(h)al other
designations wiich wauld he permitled under the PCT except any designation(s) indicated in the Supplemental Box as heing cxcluder
lrom the scope of this statcment, The epphicant declares that those additional designations are subjeet o conlinmaton and (hat any
designation which is not confirmed before the expiration of 15 months from the priority dateis (o be regarded as withdrawn by (he applicant

at the expiration of that time limit, (Confirmation (including fees) must reach the receiving Qffice within the ] S-month time linnit)

Form PCT/RO/101 (second sheet) (January 2001) See Notes to the request form




i

itauvnar spptauon: - regional application:* [ internativnal application:
, (day/imonthiyear) ’ country regional Office receiving Office
item (1 o
@ 02.06.2000 0013488.2 Great Britain
(02 june 2000) (GB)

item (2)
06.06.2000 0002102-2 Sweden
(06 June 2000) (SE)

item (3)

The receiving Office is requested to prepare and transmit to the International Burcau a cerlificd copy
of the carlier application(s) fonly if the earlier application was filed with the Office vwhich for the

purposes of the present international application is the receiving Office) identified above as item(s): (2)

Convention for the Protection of Industrial Property for which that eorlier application was file

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one couniry party (o the Paris
z/(/(u/c 4.10(0)(1i)). See Supplemental Hox.

Box No. VIL INTERNATIONAL SEARCHING AUTHORITY

compelent (o carry out the infernational search, indicate

Choice oflulcnmlimmlScm'ching Authority (1SA) | Request to use results of earfier search; reference (o that seaveh (if an ean lier
(if 1w or more International Searching Authorities are | search has been carried out by or requested from the International Searching Authority):

the Authority chosen; the hwo-leiter code may he used) : Date (dapmonihiyear) Number Cownlry (or regional Office)
ISA/ SE 29 Nov 2000 SE00/00653 Sweden
Box No. YIII CHECK LIST; LANGUAGE OF FILING '
This international application contains This international application is accompanied by the item(s) marked below:
the following number of sheets: . .
1. [¥] fec calculation shect
request - :4 2 ianed ¢
- . . separate signed power of allorne

description (excluding (7 s gect Y i
scquence listing part) ;19 3. [x] copy of general power of altorney; reference number, if any: GF53/2001
claims 5 4. [J statement cxplaining Jack of signature
abstract o 5. [x] priority document(s) identificd in Box No. Vi as item(s): (1)
drawings 6. [J transiation of international application into (language):
5‘;9;“’““? lli.sling part 7. ] scparate indications concerning deposited microorganisin or other binlogical matcrial
of description L

i 8. [ nucleotide and/or amino acid sequence listing in computer readable form
Total number of shicets : 29 9. [¥] other (specify): 1TS Report SE00/00653
Figure of the drawings which Langunge of filing of the .
should accompany the abstract: international application:  English

Box No. JIX  SIGNATURE OF APPLICANT OR AGENT

S6dertédlie, 31 May 2001

Lo gt fom,

Margareta Ljfideroth
Global Intellectual Property, AstraZeneca AB

Next to each signoture, indicate the name of the person signing and the capacity in swhich the person signys (if such capacity is not obvious from reading the requesi).

For receiving Office use only

Date of actual receipt of the purported
international application:

2 Drawings:

3. Corrected date of actual receipt due to later hut
timely received papers or drawings completing
the purporied inlernational application:

D received:

4. Datcof timely receipt of the reguired
corrections under PCT Article 1(2):

l l not received:

5. International Scarching Authority

6. Transmitlal of search copy delayed
(if two or more are conmpetent): ISA/ D until search fec is paid.

IFor International Bureau use only

Date of receipt of the record copy
by the Intemational Burcau:

Form PCT/RO/101 (last sheet) (July 1998; reprint January 2001) See Notes to the request form




0T D00

APOSTILLA Q{X

(Convention de La Haye du 5 octobre 1961)

1. Pais: -Succia

El presente documento oficial

2. ha sido firmado por Sra. Anne-Marie Bondc
3. en su calidad de Notario Publico
4, y lleva el timbre/sello de Notario Publico en Estocolmo
!’ Atestado

‘ 5. en Eétoco]mo 0. el 24 de octubre de 2003
7. de Ministerio de Asuntos Exteriores
8. N° 7030
9. Timbre/Sello 10.  Firma




-
ASSIGNMENT TRASPASO
The undersigned, abajo firmado

LARSSON, UIf
MAGNUSSON, Matiias
MUSIL, Tibor
PALMGREN, Andicas

domiciled in domiciliado ¢n

AstraZencca R&D Sodertilje, S-151 85 Sédertilje, Sweden:
AstraZencca R&D Sodertilje, S-151 85 Sodertilje, Sweden;
AstraZeneca Bulk Production, S-151 85 Sodertilje,
Sweden;

AstraZeneca R&D Sodertilje, S-151 85 Sédertilje, Sweden;

hereby state under oath to be the sole and true inventor of decla bajo juramento ser  unico y verda-

dero inventor de.
“ . NOVEL TRIAZOLO PYRIMIDINE COMPOUNDS

"Nc statc as well that we assign, without reservations or Declar asimismo que ced y

milation, in favor of transf sin reserva ni limitacion, a favor de

la sociedad
AstraZencca AB
a corporation organized and existing under the laws of organizada y existente de conformidad con |
Sweden
domiciled in

S-151 85 Sodertilje, Sweden

all rights inhérent to said invention, and that the above Todos los dercchos inherdy

|l mentioned corporation hereby is enabled to apply, in its  que la citada sociedad quedy)

ame, for (he corresponding pateit in the Republic of  en su nombre a patente correspondiente ¢en Ju

holombia. Repiblica de Colombia.

Tibor Musil /




TRADUCCION DEL SELLO QUE SE ENCUENTRA EN EL
DOCUMENTO DE CESION DE DERECHOS SOBRE LA INVENCION,
OTORGADO POR LOS INVENTORES: ULF LARSSON, MATTIAS
MAGNUSSON, TIBOR MUSIL Y ANDREAS PALMGREN A LA
SOCIEDAD ASTRAZENECA AB, DOMICILIADA EN S-151 85
SODERTALJE, SUECIA, DEL SUECO AL CASTELLANO.

ANNE-MARIE BONDE
NOTARIO PUBLICO DE ESTOCOLMO




Brigard & Castro

BOGOTA - COLOMBIA

PODER

Yo (nosotros)

domiciliado(s) en

Nombro{amos) a: RAMIRO CASTRO DUQUE y/o JUAN
PABLO CADENA SARMIENTO y/o BEATRIZ
JARAMILLO S.
de Bogota, Colombia, apoderados verdaderos'y legales
con poder especial, amplio y suficiente, para recabar
de las oficinas y autoridades . colombianas
administrativas, judiciales y de policia, en cualquier
instancia o recurso, la obtencién de patentes de
invencién, registros de marcas, disefios industriales,
modelos de utilidad, depésitos de nombres comerciales
y ensefias, registros de derechos de autor y contratos
sobre los mismos, obtencién de certificados de
obtentor de variedades vegetales, asi como sus
~~*prérrogas, renovaciones, anotaciones de traspaso,
.cambios de nombre y/o domicilio; elaborar, tramitar y
‘egistrar  contratos de licencia y licencias de
tualesquiera clases; intervenir como demandante o
omo demandado en cualguier instancia y recurso ante
cualquier juez, corporacién,” funcionario publico o
autoridad en acciones judiciales, administrativas y de
policia tales como: oposiciones al registro de marcas;
acciones de caducidad, cancelacién  y nulidad;
acciones reivindicatorias, acciones' derivadas de la
obtencién o explotacién de licencias; acciones de
competencia desleal; demandas penales; acciones de
indemnizacién de perjuicios, reclamos y observaciones
a solicitudes de patentes, |disefios industriales, modelos
dz utilidad, en el ejercicio de medidas cautelares y en
otras acciones o medidas similares.

facultolamos) para elevar

descripciones,  enmiendas,
«~=-protestas, declaracicnes, | oposiciones, cancelaciones,
; nuhdddes apelaciones y |reclamos; pagar impuestos,
’ luotas y gravémenes prescntos por la ley; renunciar o
A

A este efecto, 'Ic(s)

solicitudes, formular

esistir a derechos concedldos 0 en curso de
oncesidn; recibir toda clase de documentos y valores,
ando el descargo respec‘tlvo Yy, en general, para dar
ante dichas autoridades todos los pasos necesarios al
efecto indicado y tomar todas las medidas que .
creyeren conducentes al resguardo de mis (nuestros

intereses), con todas Ias demds facultades legales
necesarias. |

i o
Este poder comprende jla facultad de ratificar o

.

- . (
contirmar en mi (nuestro) nombre lo actuado asu (O
como la facultad de desistir, transigir, comprometer, y
la de sustituirlo en todo o en parte y revocar\

_ administrative and police actions, such as:

POWER OF ATTORNEY

I (We) ASTRAZENECA AB

domiciled in SE-151-Bodertalje, Sweden

Hereby appoint RAMIRO CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLO S.

of Bogotd, Colombia, my ({our) true and lawful
attorneys with special, ample and sufficient power {o
obtain from the Colombian administrative, judicial and

police offices and authorities, in any instance:_
privileges of patents of invention, registration of
trademarks, industrial designs and utility models;
registration of commercial names and emblems,

registration of copyright and contracts related thereto,
certificates of obtainers of vegetables varieties, as well
as extensions, renewals and recordal of assignments
and changes of name and domicile related to the
above; to prepare, prosecute and register licenses of
any kind; to act as plaintiff or defendant in any
instance or recourse, and before any judge,
corporation, public official or authority in judicial,
oppositions
to the registration of trademarks; caducity, cancellation
and nullity actions; claim actions derived from the
obtaining or explotation of licenses, action of unfair
competition; penal demands, actions of indemnities for
damages: claims or observations on patent
applications, models, industrial designs and utility
models; in the exercise of preventive measures: and in
other actions or similar proceedings.

To that effect they are hereby empowered to file
applications, formulate descriptions, amendments¢
protests, declarations, oppositions, cancellations,
nullities, appeals and claims; to pay taxes, quotas and
assessments prescribed by law, renounce ¢r waive the
rights granted or in the process of granting; to receive
all kind of documents and valuables, giving the
respective release of receipt, and, in general, to take
before said- authorities the necessarv steps to such
effect, and. any measures that they may deem
pertinent to;the safeguard of my (our) interest(s)

) wnth all the other necessary legal powers.
. 3 \

‘\ N

--‘Thls power\mcludes the faculty to ratify or confirm

desist, settle and compromlse on my ({our) behalf, and
Jto substltute ‘[hIS power in whole or in part and to
revoke substltutlons At the same time | (We) hereby

sustituciones. Asimismo nombro{amos) a: RAMIRO ‘appomt RAMIRO CASTRO DUQUE and/or JUAN
CASTRO DUQUE vy/o JUAN PABLO CADENA - PABLO CABENA SARMIENTO and/or BEATRIZ
SARMIENTO y/o BEATRIZ JARAMILLO S. e MLLO S
domiciliado(s) en la Carrera 7 No. 16-56 Pig‘g’“ faigia Cua'ewadiarn e carrera 7 No. 16-56, Piso 9, my (our)
{(nuestros) apoderados en Colombia, con fh&H t"é’ﬂ?@‘“'“""’wmn(w 4¢5 BN ol with powers to receive notifications
para recibir °”r‘£'6°o%“e””°'e"'demf\ tat

notificaciones y designar ag
judiciales o extrajudiciales.

fdicial and extrajudicial attorneys.

Otorgado y firmado en NOTARIO (Y, Jlsigned in Macclesfield, Cheshire,
... BOGO16, D.C., Calg » England < f

hoy de de 200 _ Norby FernandsiwHi day ofV ¥ 7 2003

Firma Sidnature

Nombre Name KEVIN B J e

Cargo Title Director, IP Services (RASEA L




CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
personalmente comparecio ante mi

a quien conozco, y de quien me consta que firmo el
anterior documento, debidamente juramentado declaro
y dijo que él es

" de

Sociedad legalmente constituida para un periodo de
duracién que aun no ha terminado; que el declarante
estad autorizado por dicha compafia para conferir este
poder; que el sello estampado por él al pie de tal poder,
en nombre y representacién de la expresada compaiia,
es el sello oficial de ella; y que el objeto para el cual se
confiere este instrumento estd comprendido dentro del
de la sociedad.

El suscrito Notario hace constar que tuvo a la vista las
pruebas de la existencia de la sociedad.

Estado de
~on fecha

Yy que quien confiere el presente poder es su
representante.

" CERTIFICADO NOTAR
¢ '] PERSONA NATUR

\.'\ N

Hoy de de
ante mi

a quien (es} conozco y me consta que es{son) la(s)
persona(s) firmante(s) del documento que precede vy
quien(es) declara(n)
fines y propdsitos que en él se expresan.

Notario Piblico (sello) '+ - -

LEGALIZACION POR APOSTILLA ES REQUERIDA.

que otorgan el ‘mismo para los

NOTARIAL CERTIFICATE (CORPORATION)

<77y 2<% 3
On this f day of J“‘(‘ of
personally appeared before me
[CENWN Bt
to me known, and known to me to be the person who
signed the foregoing instrument who being by me duly
sworn did depose and say that he (she) is the

AT v EY
faceseenved AB

Which is legally constituted for a term not yet expired,
that deponent is authorized by said Company to confer
-this Power of Attorney: that the seal affixed here
by the deponent in the name and on behalf of4
Corporation is the corporate seal thereof; and that
purpose for -which this instrument is granted.
included within the corporate purpose of company.

—~——

The undersigned Notary Public attests that he has seen
the documents that prove the existence of the
company.

M <7
State of

under date of of \/"\ "‘N} 2o 3

and that he (she) who grants the présent power of
attorney is its Representatlve ; - ERERTERSY R
oo e RS

NOTARIAL CERTIFICATE
NATURAL PERSON

day of of
ersonally appeared before me

who is{are) known to me and who | attest executed
the foregoing document and he {(they) declared he
{they) grant(s}'the document for the uses and purposes
therein expressed.

Notary Public {Seal) o

LEGALIZATION BY APOSTILLE IS REQUIRED.




: APOSTILLE
_Qj@gue Convention of 5 October 1961 / Convention de La Haye du § octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND g
Counlry: United Kingdom of Great Britain and Northern Ireland
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord
This public document / Le présent acte public

Has been signed by J B Hodgson
a été signé par

Acling in the capacily of Notary Public

agissant cn qualité de

Bears the scal/stamp of ~ The Said Notary Public
est revétu du sceau/timbre de

Certified/Attesté
at London/a Londres 6. the/lle 17 February 2004

by Her Majesty’s Principal Sccretary of State for Foreign and Commonwealth AfTairs /
par le Secrétaire d’Etat Principal de Sa Majesté aux Affaires Etrangéres et du Commonwealtl.

Number/sous No G348987

Stamp: 10. Signature:  J. Ircland
timbre: -

For the Secretary of State / Pour le Secrétaire d"Etat

If this document is to be used in a country which is not party to the Haguc Convention of 5 October 1961,

it should be presented to the consular scction of the mission representing that country.,

‘v' s




TRADUCCION SIMPLE AL ESPANOL del la Apostilla que vienen junto con el Certificado
Notarial (Sociedad) y el Poder concedido por ASTRAZENECA AB, domiciliada en SE -
151 Sodertalje, Suecia a Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento y/o
Beatriz Jaramillo S, domiciliados en la Carrera 7 #16-56, P. 9, Bogota D.C., Colombia.

AUTENTICACION
(Convencion de La Haya del 5 de Octubre de 1961)
REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1. Pais: Reino Unido de Gran Bretafa e Irlanda del Norte
2. Este documento publico

ha sido firmado por J. B. Hodgson
3. actuando en capacidad de Notario Publico
4. lleva el sello de: Dicho Notario Publico
CERTIFICADO
5. en Londres 6. el 17 de Febrero de 2004

7. por El secretario de Estado Principal de Su Majestad para Asuntos Exteriores y de la
Comunidad

8. No. G348987
9. Sello 10. Firma

J. Ireland (Firma)

Si este documento va a ser utilizado en un pais que no es parte de la Convencion de La
Haya del 5 de Octubre de 1961, debe ser presentado a la seccion co ulassgle la mision

que representa a ese pais. : i
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(57) Abstract

The invention provides new triazolo[4,5-d]pyrimidine compounds of formula (I), their use as medicaments, compositions containing

them and processes for their preparation.
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or a C3_g-cycloalkyl group optxonally substituted by phenyl Wthh itself can be optionally
substituted by halogen, OR or Cy.g-alkyl. More preferably R is cyclopropyl optionally .
substituted by phenyl, 4-methoxyphenyl, 3-chlorophenyl, 4-methylphenyi or ’
4-fluorophenyl.

Suitably R’ is hydrogen or Cy. alkyl; R®is C\¢ alkyl, optionally substituted by one or more
groups selected from Cy.6 alkyl, Cs.6 alkenyl, C,.¢ alkynyl, halogen, OR?, C;.¢ cycloalkyl,
or R% is Cs.6 cycloalkyl, or Reis -A-phenyl or -A-pyridyl each of which may be optionally
substituted by one or more groups selected from Cy.¢ alkyl, C,.¢ alkenyl, Cy.¢ alkynyl,
halogen, OC.¢ alkyl, Cs.¢ cycloalkyl, or methylenedioxy; or R’ and RS together with the
nitrogen atom to which they are attached foraSto 7—membered saturated ring optionally
substituted by Cj.¢ alkyl. Preferably R is hydrogen and R is cyclopropyl,
methylcyclopropyl, Cy.¢ alkyl, Cy_g alkyl substituted by halogen, preferably one or more
flouoro atoms. More preferably R5 is ethyl, isopropy! or isobutyl, or R5 and R6 together
W1th the nitrogen atom to which they are attached form a pyrrolidine ring. Most preferably
R is hydrogen and R is methyl or 2-fluoroethyl.

Particularly preferred compounds of the invention include those exemplified herein, both in
free base form and as a pharmaceutiaclly :écceptable salt or solvate thereof.

According to the invention there is further provided a process for the preparation of a
compound of formula (I) which comprises reaction of a compound of formula (II):

/N""N
\O‘H)Y .
SR

(I

where R’ and R? are as defined in formula (I) or are protected derivatives thereof, P* and P?
are hydrogen or protecting groups and Y is CO,H, with a compound of formula (III):

R°RNH (III)
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where R® and R® are as defined in formula (I), and optionally thereafter in any order:
e converting one or more functional groups into a further functional groups

e removing any protecting groups

e forming a pharmaceutically acceptable salt or solvate.

Examples of suitable groups which each P! and P can independently represent are
C).¢-alky! (preferably methyl), benzyl, (C,.g-alkyl)3Si (preferably trimethylsilyl) and a
C(0)C1.¢-alkyl group (preferably acetyl). Preferably the two groupsP1 and P2 together
with the atoms to which they are attached complete a ring, for example the two groups p!
and P2 together represent an alkylidene such as methylidene or, more preferably,
isopropylidene, or an alkoxy methylidene such as ethoxymethylidene.

The reaction of compounds of formula (II) and (III) is preferably carried out in the presence
of a coupling agent using methods known from peptide synthesis (see M. Bodanszky and
A. Bodanszky, The Practice of Peptide Synthesis, Springer-Verlag, 1984). Suitable
coupling agents include 1,1’-carbonyldiimidazole and dicyclohexylcarbodiimide; the
preferred coupling agent is bromo-tris-pyrrolidino-phosphonium hexafluorophosphate or
benzotriazole-1-yl-oxy-tris-(dimethylamino)phosphoniumhexafluorophosphate, used in the
presence of N, M-diisopropylethylamine. 'I:he reaction is preferably carried out in N,N-
dimethylformamide (DMF) or tetrahydrofuran (THF) and preferably at a temperature of
from -15° to 120°C, more preferably at a temperature of from 0°C to room temperature.

Protecting groups can be added and removed using known reaction conditions. The use of
protecting groups is fully described in “Protective Groups in Organic Chemistry', edited by J
W F McOmie, Plenum Press (1973), and “Protective Groups in Organic Synthesis', 2nd
edition, T W Greene & P G M Wutz, Wiley-Interscience (1991).

Alternative methods of activating a compound of formula (IT) wherein Y is CO;H include
formation of an acyl halide or an acetic anhydride. Acid anhydrides may be formed by -
treatment with an acyl halide, such as acetyl chloride in the presence of a base, such as
pyridine or by treatment with a dehydrating agent such as acetic acid anhydride or
phosphorus pentoxide in an inert solvent. Acyl halides may be formed by treatment of the
acid with a halogenating agent, for example P(IIT), P(V) or S(IV) halides such as
phosphorus trichloride. Acyl halides may also be prepared by an exchange reaction of the
acid with an acy! halide such as oxalyl bromide. The reactions may be performed in the
halogenating agent or acyl halide as solvent or in other inert solvents such as methylene
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chloride, at a temperature of from 0 to 150°C. Activation is preferably carried out by
treatment with oxalyl chloride in dichloromethane at room temperature.

Deprotection can be carried out using methods generally known in the art. For example for

groups Plle deprotection is preferably carried out as follows:

(i) where one or both of p' and P2 represent C(O)C,g-alkyl, these groups can be
removed by basic hydrolysis, for example by using a metal hydroxide, preferably an alkali
metal hydroxide, such as sodium hydroxide or lithium hydroxide, or quaternary ammonium
hydroxide in a solvent, such as aqueous ethanol or aqueous tetrahydrofuran, at a
temperature of from 10° to 100°C, preferably the temperature is around room temperature;
or by acidic hydrolysis using a mineral acid such as HCl or a strong organic acid such as
trichloroacetic acid in a solvent such as aqueous 1,4-dioxane;

(i1) where one or both of P1 and P2 represent (C|_g-alkyl)3Si, these can be removed by the

use of, for example, a fluoride ion source, for example tetra-n-butylammonium fluoride or
hydrogen fluoride;

(iii) where one or both of P! and P repre,éent a C_g-atkyl group, these groups can be
removed by the use of, for example, boron tribromide;

(iv) where one or both of p! and P2 represent a benzyl group these can be removed by
hydrogenolysis using a transition metal catalyst, for example palladium on charcoal, under

an atmosphere of hydrogen, at a pressure of from 1 to 5 bar, in a solvent, such as acetic
acid; and/or

(v) where both P! and p* together represent alkylidene or an alkoxy alkylidene, they can
be removed by the use of, for example, a mineral or organic acid, preferably by using 2M
aqueous hydrochloric acid in methanol/1,4-dioxane at room temperature.

Compounds of formula (III) are commercially available or can be prepared by literature
methods known to those skilled in the art.

A compound of formula (IT) wherein Y is CO,H, CONR®R® or CO, R’ can be prepared by
reacting a compound of formula (IV):

X
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Y N
\Q//\ (Iv)

2
wherein Rl, Pl, P~ R’ and R® are as defined above, L1 is a leaving group, for example a

halogen atom and R’ is a C;_g-alkyl or benzyl group, with an amine NH2R2 or a salt of

NH2R2 wherein R” is as defined above, in the presence of a base. Suitable salts of NH2R2 2

include hydrochlorides: Suitable bases include an organic base such as triethylamine or an
inorganic base such as potassium carbonate. The amines NH2R2 can be prepared using
procedures described in H Nishiyama eral, Bull. Chem. Soc., Jpn., 1995, 68, 1247, P.
Newman, Optical Resolution Procedures for Chemical Compounds, Vol. 1, Amines and
Related Compounds; Optical Resolution and Information Centre: Manhattan College,
Riverdale, NY 1978, p120, J. Vallgarda etal, J. Chem. Soc. Perkin 1, 1994, 461. Certain
amines NHzR are novel compounds and form a further aspect of the invention.

A compound of formula (IV) can be prepared by diazotising a compound of formula (V):
H
Y N~ L
\ V)

wherein Rl, Y, Ll, P! and P2 are as defined above, with a metal nitrite, for example an
atkali metal nitrite, especially sodium nitrite in dilute aqueous acid, for example 2M HCI,
or with a C;_g-alkyl nitrite in an inert solvent, at a temperature of from -20 to 100°C;
preferred conditions are isoamyl nitrite in acetonitrile at 80°C.

A compound of formula (V) where Y is CO,H can be prepared by reducing and
hydrolysing a compound of formula (VI):

0
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Suitably R2 is Cj_g alkyl optionally substituted by one or more substituents selected from
halogen, ORS, NR9R]O, SR 1, Cs.g-cycloalkyl, aryl (optionally substituted by one or more
alkyl groups and/or halogen atoms), or C;_g-alkyl; or R2 is a C3.g-cycloalkyl group
optionally substituted by one or more substituents selected from halogen, OR8, NR9R10,
SR! 1, Cj-g-alkykor phenyl, the latter two groups being optionally substituted by one or
more substituents selected from halogen, NO,, C(O)R?, OR®. sSR!, NR'ZR"? 2 fused 5-
or 6-membered saturated ring containing one or two oxygen atoms, phenyl or

Cj.¢-alkyl the latter two groups being optionally substituted by OR8, NRQRIO or one or
more halogen atoms. Aryl groups include phenyl and naphthyl groups. Acyl groups
include C(O)C,.¢ alkyl such as acetyl and 1-oxopropyl. Preferably R2 is Cy.¢ alkyl or aCs_
g-cycloalkyl group optionally substituted by phenyl. More preferably R2 is butyl or
cyclopropy! optionally substituted by phenyl, the phenyl group itself being optionally
substituted by one or more halogen, Cs3_g alkyl, alkoxy, phenoxy or pheny! groups.

Suitably one of R3 and R4 is hydroxy and the other is hydrogen, hydroxy or NRQRIO.
Preferably R3 and R4 are both hydroxy.

Suitably R is a group (CRSRé)mOR7 where mis O or 1, R5 and R6 are independently
hydrogen, Cy_¢ alkyl or phenyl the latter two groups being optionally substituted by
halogen, and R7 is hydrogen, Cj.¢g alkyl or (CR5R6),.R14 where R5 and R6 are as defined
above, nis 1 to 3 and R'* is COOH, OR'>, NR'°R!” or CONR'®R'7; or R is a €} alky!
or Cy._4 alkenyl group, each of which is substituted by one or more groups selected from
=S, =0, =NR20 or OR21 and optionally substituted by one or more groups selected from
halogen, Cy_4 alkyl, phenyl, SRzl, NOj or N R22R23 (where Rzl, R22 and R23 are
independently hydrogen, C;.4 alkyl or phenyl; R20 is OR24 or NR25R26, where R24 is
hydrogen, Cy_4 alkyl or phenyl, and R25 and R26 are independently hydrogen, Cy_4 alkyl,

aryl, Cy.g acyl, arylsulphony! or arylcarbonyl).

Preferred R groups include OH, CH,OH, CH,CH,0H, OCH,CH,0H, 7
CH,OCH,C(CH3),0H and OCH,C(CH3),0H.

Particularly preferred compounds of the invention include those exemplified herein both as
free bases and as pharmaceutically acceptable salts and solvates.

o
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R7O N NHR
/ \
N N
SR'
(V)

where R', R? and R’ are as defined in formula (I) or are protected derivatives thereof,
and optionally thereafter (a), (b) or (¢) and in any order:

* converting one or more functional groups into a further functional groups

® removing any protecting groups

¢ forming a pharmaceutically acceptable salt or solvate.

Compounds of formula (II) can be reacted with amines of formula (III) in the présence of a
base such as a tertiary organic amine in an inert solvent such as dichloromethane at
ambient or elevated temperature. Other suitable bases include inorganic bases such as
potassium carbonate.

When one or both of R* and R? are hydroxy they can be protected as groups OP' and OP*
where P! and P? are protecting groups. Examples of suitable protecting groups in.
compounds of formula (II) and (IV) are Cy.¢ alkyl (preferably methyl), benzyl,
(Cr.6alkyl)sSi (preferably t-butyldimethylsilyl), and a C(0)C;.¢alkyl group such as acetyl.
When both of R* and R? are hydroxy preferably the two groups P' and P* together with the
atoms to which they are attached form an alkylidene ring such as a methylidene or _
isopropylidene ring. Alternatively P! and P? can form an alkoxymethylidene ring such as
ethoxymethylidene.

Protecting groups can be added and removed using known reaction conditions. The use of
protecting groups is fully described in ‘Protective Groups in Organic Chemistry’, edited by J
W F McOmie, Plenum Press (1973), and ‘Protective Groups in Organic Synthesis’, 2nd
edition, T W Greene & P G M Wutz, Wiley-Interscience (1991).

Ester protecting groups can be removed by basic hydrolysis, for example by using a metal
hydroxide, preferably an alkali metal hydroxide, such as sodium hydroxide or lithium
hydroxide, or quaternary ammonium hydroxide in a solvent, such as aqueous ethanol or
aqueous tetrahydrofuran, at a temperature of from 10° to 100°C, preferably the temperature
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compound of formula (I) where R is COCH,OR’, or with light followed by a reducing
agent (eg DIBAL-H) to give a compound of formula (I) where R is CH,CH,0H.

Compounds of formula (IV) can be prepared from compounds of formula (XI):

0 —
/N——N
2
NHR
HO N ,
7]
N N
oP'  op? \(

SR' XD
in which RI, Rz, P! and P? are as defined above by treatment with an activating agent, such
as an acyl chloride, followed by diazomethane. Compounds of formuia (XI) can be
prepared from compounds of formula (VII) as defined above by reduction of the nitro
group followed by hydrolysis. Hydrolysis can be performed using a mineral acid such as
HCl or a strong organic acid such as trifluoroacetic acid. Preferably the reduction and
hydrolysis are carried out simultaneously using iron in an alcoholic solvent, for example

ethanol, containing an alkaline earth halide such as calcium chloride at a temperature of
about 80°C.

Compounds of formula (VI) can also be prepared by treating a compound of formula (XII)

R NH,

4 3

R R xm

where R® and R* are as defined in formula (I) or are protected derivatives thereof or R® and
R*together form a bond with a compound of formula (VIII) as defined above, followed by
reduction of the nitro group. The reaction is carried out in an inert solvent such as
dichloromethane or 1,4-dioxane in the presence of a non-nucleophilic base such as N, N-

diisopropylamine at a temperature of about -20°C to about 150°C, preferably at ambient
temperature.



”
N

20

25

30

WO 99/05143 PCT/SE98/01393
40

MS (APCI) 501 (M+H",100%)

NMR 8H (ds-DMSO) 9.35 (1H, d), 7.33-7.16 (7H, m), 5.20 (2H, br m), 5.00-4.90 (1H, q),
4.55 (1H, m), 4.05 (1H, brs), 3.85 (2H, s), 3.80 (1H, m), 3.20 (1H, br m), 3.15 (1H, m),
3.00-2.90 (1H, m), 1.91 (1H, m), 1.51 (3H, m), 1.31 (1H, m), 0.81 (3H, t).

Example 24
(15-[10,,23,38,40(1.5*,2R*)]]-4-[7-[[2-(3-Methoxyphenyl)cyclopropyl]amino]-5-
(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2,3-triol

a) [3aR-(3aa,4a,6a,6aa)]-6-Amino-tetrahydro-2,2-dimethyl-4 H-cyclopenta-1,3-dioxol-
4-ol, hydrochloride

The product from example 19, step (b) (17.37g) in 6M HCI (100ml) and methanol (500ml)
was stirred for 18 hours. The mixture was evaporated and then azeotroped with toluene (4
x 200ml) to give a colourless powder (8.67g). This solid was suspended in acetone (250ml)
containing 2,2-dimethoxypropane (25ml) and conc. HCI (0.2ml) then heated under reflux
for 2 hours. The mixture was cooled, evaporated and azeotroped with toluene (3 x 200ml).
The residue was dissolved in 20% aqueous acetic acid and stirred for 2 hours. The mixture
was evaporated and azeotroped with toluene (4 x 200ml) to afford the subtitle compound

(10.1g).
MS (APCI) 174 (M+H", 100%)

b) [3aR-(3aa,4a,6a,6aa)]-6-[[6-Chloro-5-nitro-2-(propylthio)-pyrimidin-4-yljamino]-
tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol

A solution of the product from step (a) (10.0g) and N,N-diisopropylethylamine (35ml) in
THF (600ml) was stirred for 1hour. The mixture was filtered and the solution was added
over lhour to a solution of 4,6-dichloro-S-nitro-2-(propylthio)-pyrimidine (prepared as
described in WO 9703084) (25.57g) in THF (1000ml) and stirred for a further 2hour. The
solvent volume was reduced in vacuo and ethyl acetate was added (1000ml). The mixture
was washed with water and the organic layers were dried (MgSQy), evaporated and
purified (Si0,, isohexane-ethyl acetate as eluant) to afford the sub-title compound
(14.22g).

MS (APCI) 405 (M+H", 100%)
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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

1.1. Descripcién: Folios: 24 a 48 como se radico inicialmente
1.2. Reivindicaciones:  Folios 49 a 51 como se radicé inicialmente
1.3. Prioridad: Folios: 01

02 de Junio de 2000, GB, 0013488.2
06 de Junio de 2000, SE, 0002102.2

2. Objeto de la invencion
Titulo de la solicitud: “NOVEDOSOS COMPUESTOS DE TRIAZOLO PIRIMIDINA”

El objeto de la presente solicitud de patente de invencidn consiste en un proceso de
produccién para obtener un compuesto de formula (A):

Compuesto de Formula A
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Reivindicacién 1-3: Un proceso
Reivindicacién 4: Un compuesto intermediario de férmula (VII), (X) o (XI) o una sal
de un compuesto de formula (lll)

El problema planteado en esta solicitud es la necesidad de proporcionar un proceso
proporcionar un proceso de preparacién para el compuesto de féormula A

.HN.\\%F

CcH N

74 =N F.
N

o N SNT NN

(A)

-
< >

HO OH
¢ Clasificacion Internacional de Patentes (IPC): CO7D 487/04, A61K31/505

3. De la solicitud de Patente
3.1. Descripcion (articulo 28 D. 486)
o El solicitante no presenta las ventajas técnicas y el efecto superior de los
procesos de preparacion para la obtenciéon del compuesto (A) a partir del
compuesto () con lo previamente descrito en el estado de la técnica.

3.2. Reivindicaciones (articulo 30 D 486)
e El compuesto 1 no se encuentra descrito en las reivindicaciones
¢ La reivindicacion 2 referente al “acido necesario” se encuentra de forma
general y amplia.asi mismo en el numeral e) reivindicacién 3

El titulo de la solicitud no se encuentra acorde con la solicitud presentada.
4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es: 02/06/2000, se encontraron los siguientes
documentos del estado de la técnica relacionados, que pueden afectar la
patentabilidad del objeto de la presente solicitud:

N° Documento Titulo Fec.ha de
publicacion
D1 WO099/41254 Novel triazolo(4,5d) pyrimidine 19/08/1999

compounds”

D2 WO 99/05143 “Novel compounds” 04/02/1999

. s ‘“ Quimica Organica-Fessenden
D3 Libro and Fessenden” 1983

“Carboxyl Protecting Groups
Stability” Reference: Protective 1999
Groups in Organic Synthesis

Organic Chemistry

D4 Portal

“Qunmlca Organica - Ralph J. Fessenden and Joan S. Fessenden- 22 edicién,
1983-Paginas 28-31 y 545-547”
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4.1 Nivel inventivo (articulo18 D486)

El nivel inventivo se realiza de acuerdo con la solicitud presentada como 02-109622
con lo ya planteado y expresado en el concepto técnico 0997.

Solicitud presentada
La reivindicacion 1 de la solicitud presentada se refiere al proceso de preparacién del

compuesto de férmula (A):
O NS F
(I
Od N g
L (A)

HOE bH

que comprende a) reaccionar un compuesto de formula (1) con un nitrito de un metal
alcalino en presencia de un acido para preparar un compuesto de férmula (VII)

¢l oH Ci
HO
/\—o HN N/*S/\/ 0 \N N/)\S/\/
(Vi)

g | o

O)<o °)<b

b) acoplar el compuesto de formula (VII) con un compuesto de formula (VI) para
proporcionar un compuesto de formula (V):

(OH N i HN‘\\AC(F
s =N

’ NC PN 3

| o XXX e sl

F—t (vi) HZN (Vl)

O .o o N )

X F X

c) desproteger el compuesto de férmula (V) para proporcionar el compuesto de
férmula (A)

D1 ensefa previamente novedosos compuestos triazolo [4,5-d] pirimidinas de

férmula | y sus procesos de preparacion (Ver resumen):

- 1

\N N NHR!
Re/ \ M
Donde R’ R%son grupos protectores

D1 enseda la preparaciéon del compuesto de férmula (V) el cual puede ser preparado
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por la diazotizacion del compuesto de férmula (V) con un nitrito de metalico, por
ejemplo un nitrito de metal alcalino, especiaimente nitrito de sodio en acido
acuoso diluido por ejemplo acido clorhidrico 2M (Ver pagina 7, lineas 14-21) :

(V)-D1

| p=y / Halégeno
Y N L

D1

Donde L' es un grupo saliente por ejemplo halégeno
P'y p? junto a los atomos que se encuentran unidos formar un anillo, por
ejemplo pueden representar un alquilideno, entre otros o un
alcoximetilideno tal como etoximetilideno (Ver pagina 5, lineas 6-11)
R' es Cy. alquilo
Y es COzH

Al realizar las sustituciones, los compuestos (IV) y (V) corresponden a las siguientes
estructuras:

Cl

-

La unica diferencia con la solicitud presentada es la presencia de un grupo CO;H en
la estructura del ciclopentano en D1 (Y), mientras la solicitud presentada posee una

(V)-D1 Solicitud presentada
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sustitucién alcoxi alquil alcohol en el anillo pentano.

D1 ya sugeria el empleo de un halégeno como grupo saliente, y la reaccion de
diazotizacion, con un nitrito alcalino, el cual con un grupo entrante tal como el
compuesto de formula (VI) se formaria el compuesto (V) de la solicitud
presentada.

Un compuesto de férmula (Il) en D1 puede ser preparado por reaccién de un
compuesto de férmula (IV) con una amina NH,R?, donde R? puede ser un grupo
cicloalquilo opcionalmente sustituido por fenilo y éste opcionalmente
sustituido por halégeno. (Ver pagina 4, linea 1-4)

cl
cl
A Ny /0N
HiC—\—O - )
4 N N/)\S/\/CH3 QL NN

A (V1)
. o)’< :
(IV)-D1 Solicitud presentada
" H N“‘ i
PN 2 O (Vi)
. F L
F (Amina-D1) Solicitud

N=N

oP'  oFf

SR'
(1) D1

La Unica diferencia con la solicitud presentada es la presencia de un grupo CO,H en
la estructura del ciclopentano en D1 (Y), mientras la solicitud presentada posee una
sustitucién alcoxi alquil alcohol en el anillo pentano.

El solicitante utiliza reacciones previamente descritas en el estado de la técnica para
la preparacion del compuesto (A) tal como la diazotizacién para obtener compuestos
derivados triazolo pirimidina utilizando un nitrito de metal alcalino, partiendo de
nlcleos estructurales quimicamente previamente conocidos, y cambiando un radical
en la estructura; el cual al parecer no le concede un efecto técnico superior e
inesperado a los procesos previamente conocidos, considerandose por lo tanto un
proceso alterno a los previamente divulgados.

D2 divulgaba compuestos novedosos de férmula |, donde R puede ser del grupo
preferido entre OCH2CH20H (Ver pagina 4, lineas 29-30) y cuyos productos
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derivados también pueden ser preparados por diazotizacion. (Ver pagina 7, lineas
14-25).

R’y R* son grupos hidroxi y pueden estar protegidos como grupos op’ y OP?donde
Py P? son grupos protectores , los dos grupos P1 y P2 junto a los 4tomos a los
cuales estan unidos pueden formar un anillo alquilideno tal como metilideno o
isopropilideno. (Ver pagina 6, lineas 14-21)

N :
J NHR
a: \N 0
N N
L
sSR!

La unica diferencia con la solicitud presentada es el grupo saliente el cual se
encuentra de forma general en D2.

El solicitante utiliza reacciones previamente descritas en el estado de la técnica para
o tal como la diazotizacion para obtener compuestos derivados triazolo pirimidina
m utilizando un nitrito de metal alcalino, siendo evidente para el experto en la materia
emplear compuestos con la sustitucion OCH2CH20H en el anillo pentano (D2) y
utilizar un grupo saliente como halégeno (D1), careciendo por lo tanto de
habilidad inventiva.

Solicitud presentada
La reivindicaciéon 2 se refiere a la preparacion de una sal de un compuesto de

formula (Ill)
R NH,,
Ho D’ (i
s 4

X

Que comprende reaccionar un compuesto de férmula (1) con el acido necesario.

ok La reivindicacién 3 se refiere a la preparacién de una sal de un compuesto de
» formula (I1), que comprende los pasos de:

a) preparar un compuesto de formula (XI) reaccionando un compuesto de
formula (XII) con bencilo cloroformiato:

HO
HQ N o\/© DINH‘
D, 0 S
4 0 o

C><o o O

b) preparar un compuesto de formula (X) reaccionando con un compuesto de
formula (XI) con un compuesto de férmula L-CH2-CO2R* donde R* es C1-4
alquilo y L es un grupo libre

(X1

R“‘oifo K’{\ro\/@
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c) preparar un compuesto de formula (1X) reduciendo un compuesto de formula
(X)

o & (1X)

d) preparar un compuesto de formula (Iil) desprotegiendo el compuesto de

férmula (1X)
HO/\/O NH2
o w

de

e) preparar una sal de un compuesto de formula (lll).

Anterioridades

Preparacion de la sal del compuesto de férmula (i
D2 ensefa previamente el compuesto (Xli), donde al realizar los reemplazos en R
como OCH,CH,OH y los descritos para R® y R*los cuales ?ueden ser grupos hidroxi
los cuales pueden estar protegidos como grupos OP'y OP?y pueden formar un anillo
alquilideno tal como metilideno o isopropilideno, se obtiene el compuesto de la
solicitud presentada (lIll) (Ver pagina 10, linea 20):

R N A~ R ’
pe il ol
4 3 d; :

R R xn X"

D1 Solicitud presentada

En D2 asi mismo en el ejemplo 24, parte a) se reporta la formacion de una sal como
clorhidrato para el compuesto (3aR,4S,6R,6aS)-6-amino-2,2-dimethyltetrahydro-3aH-
cyclopenta[d][1,3]dioxol-4-ol. (Ver pagina 40, lineas 10-20). Por lo tanto seria
evidente para el experto en la materia preparar la sal del compuesto (lll) de acuerdo
a lo previamente sugerido por D2.

D3 ensena la teoria de acidos y bases de Bronsted-Lowry, donde la formacion de
sales para aminas con acidos fuertes o con acidos carboxilicos, ya se encontraba
previamente divulgado en el estado de la técnica pues la reaccion hace parte de las
generalidades de Quimica Organica (Ver paginas 29-31)

El solicitante parte de compuestos previamente divulgados en el estado de la técnica
cuya formacién de sal con un acido, es obvia para el experto en la materia de
acuerdo con D2 y D3.

Reduccién de un compuesto de formula (X)

D3 ensena la reduccidn de ésteres usando hidruro de aluminio y litio, y hidruro de
diisobutil-aiuminio (DIBAH), como reacciones organicas genérica previamente
divulgadas. (Ver paginas 545-547)
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Preparar un compuesto de férmula (l1l) desprotegiendo el compuesto de férmula (1X)
D4 ensefia el grupo protector bencil éster el cual se conoce como grupo protector
dentro del campo de la quimica organica.

Compuestos intermediarios

Los compuestos intermediarios (VIi), (X) o (IX) o la sal de un compuesto de férmula
(1) hacen parte de la estructura quimica principal de los compuestos en D1y D2. El
solicitante parte de estructuras conocidas previamente, utilizando grupos protectores
previamente divulgados en el estado del arte, sin que éstos concedan un efecto
inesperado o superior.

El Problema Técnico Objetivo fundamental de la Invencién Reivindicada que es:
“proporcionar un proceso de preparacion para el compuesto de férmula A”
seria solucionado facilmente por el Experto en la Materia con base en los procesos
divulgados en D1y D2, 0 D2y D3 o0 D2 y D4 los cuales serian faciimente logrados
sin usar habilidad inventiva, partiendo de la molécula inicial con estructura (A).

5. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

N° Documento N° Reivindicaciones Requisito que afecta
afectadas
D1 WO 99/41254 1-4 Nivel Inventivo
D2 WO 99/05143 1-4 Nivel Inventivo
' D3 *Libro 1-4 Nivel Inventivo
Organic Chemistry 1-4 Nivel Inventivo
D4
Portal

**Quimica Organica - Ralph J. Fessenden and Joan S. Fessenden- 22 edicion,
1983-Paginas 28-31 y 545-547”

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta 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 oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo prirmero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Divisioh de Nuevas Creaciones

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

——3-1-907-2008
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