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10 ANEXOS

Comprobenie de pago de la tasa de preseriincién de la solciud  $378,000

D4 comprobants de pago por revindicacitn de proridad $212.000

[[] Documents que acradita la endstancia y nepresentacién legal cuando el solciants sea persona juridica.
Podares, sl fusre o caso. Folocopia Auleniicada Anexa
Documenino de cesitn dal inverdor al solicitante o a su causants.
Dederaciones

] Copia de la solickud rmemacional. (Resumen, descripaén reivindicacones, diujos)

4 Traduccitn de i solichxd inemacicnal f castsiano, (Resumen, descripcéin, renvindicaciones, diujos)

X Copla del examen preliminar elecksado por ta IPEA

[ Traduccin del examen preiminar efackusdo por la IPEA

[ ] Deserel caso, copiadel contrato de acoeso.

[[] Deserdl caso, documento que acredie I icencia o autorzacin de uso de canocimiantos tradiclonales de las comun-
dades ndigenas.

[[] Deserel cas, carificado de depdsito del malexial bickigko.

[] metna1xt2

D De ser al caso, informacin scbre oiras soliciudes de palenis o tulos cbianidos en &l exiranjero por & mismo fitlar o su
[:l causanis, rejacionadas paraal o intsiments con Ia Invenciin de esta sollciud.
Otros

12 Soiclip laconcesén ds la paienie

=
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insrucciones para la presentacidn de los anexos, ver reverso da esta pagma
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NOVEL TRIAZOLO PYRIMIDINE COMPOUNDS

The present mvenhon relates to 2 pyrmmdme compound ugeful as a pharmaceutical
ntermedhate, to a process for prepanng smd pynmidine compound, to intermedhates nged
5 1 saud process, and io the use of smd pynmdine compound 1n the preparahion of
pharmaceuticals
The present invention provides a compound of formula (7)

]
TIL i

HO™\ A J\s’\/
0)< 5 ()

The present mvention also provides a process for prepanng a compound of formmla
1 (1) compnmng reacting a compound of forrmla (IT)
H,N | N (1)
a N’As/v
with a salt of 2 compound of formmla (T11)

O
HO pf% (i
)

)(o

mﬂmpmsmeeofnmnblebm(sunhumnhhmenll:ydmnde(mnhuwdmmor

15 potassiam hydroxide) a tertiary emine (such as 8 tn(C;.¢ alkyl)mmne, for example
tnethylemimne)) a smtable golvent (such as an alcohol, such as an aliphatic alcohol
contaimng from 1 to 6 carbon atoms for example ethanol) preferably at a temperature 1n
the range 100 150°C and, where necessary (for exsmple when the temperature excaeds the
boihng pont of the solvent) 1n & sealed system under mtogemc pressure,
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A muiable salt of a compound of formula (III) 13 a salt of a mineral or orgame acad.
Suiteble onneral acids melude hydrochlone, hydrobrome, bydrorodie, mitne or sulpinme
acd A swisble organic acd 18, for example, an orgamc achiral scad such as acetic,
tnflucroacetic, oxalic or p-toluenegulphome acad, or an orgsmc chiral acad such as L-
tartamic acyd, dibenzoyl L-tartanc acid or di-p-toluoyl L-tartanc acad.

In another aspect the present invention provades & process for prepanng &
compound of formula (T} compnmng hydrogenating a compound of formula V)

cl (V)
AN SN
al NA\S/\/

wherean Ar 18 phenyl opticnally substituted by halogen, C,4 alkyl ar C;_4 alkoxy to give a
compound of formula (II), and reacting the compound of formula (TI} with a compound of
formuls (UI) (as descnbed above) to provide the compound of formula (T)

The hydrogenation 18 preferably conducted using a heavy metal catalyst (such as
pletinum an carbon) m a surteble solvent (such as a C,.¢ abphatic elcohol for exemple 2-
propanol (180 propanol)) et a sutable temperature (guch as 10-70°C, for example 20-50°C)
and at 4 suiteble presgure (such as 1 S bar for example sbout 3 bar)

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

formmla (VIII)
OH
Ar
WA JI\/J\\N (Vi)
e~

HO

wherean Ar 12 as defined sbove, with a smtsble chlonnating agent (such as phosphorus
oxychlonde) i the presence of a mn'hl;l.emtm;m conteming base (guch as tnethylamne,
especaelly pyndine) and af a sustable temperature (such as in the range 50°C to the bodling
pomt of phosphorus oxychlonde; for exemple 70 to 50°C) A compound of formula (VIII)
can be prepared by routine adaptation of hterature methoda,

In a further aspect the presept invention provides a process as herembefore
described, for the preparation of a compound of formula (IT)
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The compound of formmla (T) can be used to prepars the phermacentical compound

of formula (A)
OH //N | N F
OB SN
Lo
Ho ©OH
a8 described below

Thms, a compound of formula (A) can be prepared by deprotecting & compound of
formals (V)

for exsmple using a strong mineral acad (such as hydrochlonc amd) 1 e smteble solvent
(such as methanol or cthanol)
A compound of formula (V) can be prepared by couphng a compound of formula

(VD) {or a salt thereof (such as a mandelate sait) from whach the compound of formula (VI)
18 generuted in situ} mthncanpmmdofformuh(vn)
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Y "f

(Vi)
'N'ﬁ': 0 0O
i vn X

for example 1n the presence of a smtable base (such as a tertyary anine, such as a tn(C
alkyl)amune, for example tnethyleming) and & suntable solvent (for exempie & polar
solvent, snch as &n elcohol (such a5 an aliphatic alcohol contmmng from 1 to 6 carbon
aioms, for exemple ethanol) or a mtnle (such as acetominle)) and st & surtable tempersture
(such s 8 temperature 1n the range 10-40°C, for example ement temperature)

A compound of formula (VII) can be prepared by reachng a compound of formula
(T) with en alkah metal mirrte (such as NaNOz) or an organic mtrte (for example jsp-amyl
minte) 1n the presence of a mutable acid (such as acetic acid) and 8 matable solvent (such
a8 water or a mixture of weter and acehe acad) eod at & suitable temperature (such as a
temperature n the renge—10 to 15°C for example —10 to 10°C)

Thus, m a further aspect the present mnvention provides the use of the compound of
formula (T) 1n & process for the preparation of the compound of formula (A)

A ealt of a compound of formula (III) can be prepered by reachng a compound of
formula (1) wath the necessary acad 1 a swtable solvent (such as water an aliphatic
alcoho] contmming 1 to 4 carbon atoms (for example ethanol) or a smple ester (such as
eﬂ:ylam))ﬂaammbletunpm(mchuﬁmmmﬁfc ﬁrex:mpleSOtoSO"C)

for example by hydrogenation {such s with a heavy metal catalyst (such as palladiom on
carbon) m the presence of = solvent (such as i shphahe sicohol contmmng 1 to 4 carbon

© Xy
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atoms, for example ethanol) st ambient temperature at a suttabie pressure (such 28 1 to 3
bar for exemple 1 0to 1 5 bar)}
A compound of formula (IX) can be prepared by reducing a compound of formmia

(X)
0
R o&bﬂ\'oro\,g
°)<o (X)

wherem R* 18 C,4 alkyl (preferably ethyl), such as with & sutable borohydnde (for
example an alkah metal borohydnde, puch as hithrum borohydnde) Iithnm
alurmnnmhydnide or DIBAL-H m a surtable polar solvent (such ar tetrahydrofiran)

A compound of foymula (X) can be prepared by reagting a comnpound of formula

v (XD
mpﬂ\‘l)rox/g
oo (x)
X

with & smteble compound L-CH;CO.R* {wherean R* 13 C;4 alkyl (especaally ethyl) and L
18 & Jeaving group especially halogen (for example bromo)} m the presence of a smtsble
polar solvent (such s tetrahydrofiran) and 1n the presence of a smtable base (such as
13 potassrum tert butoxide, sodium bydnde or a Cy. alkyl hthrum species)
— A compoynd of fomula (XT) can be. prepared by reachng s compoundof fornula
(X1)

Y . ~

mﬁ
’ e pay
with benzyl chloroformate in the pregence of a suiteble base (such es potasmum carbonate)

0 and a suitable solvent (such as a ketone (for example 4-methy] 2-pentanons) or s
hydrocarbon (for example toluene))
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In a shill further aspect the presant mvention provides a process for the preparahon
of a salt of a compound of formula (1) as heranbefore described.

In further espects the present invenhon provides m intermedhate compound of
formulae () (IV) (VID (VIID), (X) or (XI) or a salt of a compound of formula (1IT)

The following Examples illustrate the mvention.

EXAMPLE ]

Thg Example 1llustrates the preparahon of 2- {[(3aR,4S 6R,6a5)-6-ammo-2,2
dmnethyltetrahydro-3aH-cyclopenta[d][1 3]-dioxol-4-yljoxy} 1-etheno] L-tertanc acad salt
(11
Sten g, Preparation of [3a8-(3am,4a, 60, 6aa) Htetrahydro-6-hydroxy-2,2-dimethyi-4H
cyclopents-1,3-dioxol-4-yl] carbemuc acd, phenylmethy] ester

Potassium carbonate (39 3g) was added to a suspenmon of [3aR-(3aa, 4, 6c,6aa)]
6-ammo-tetrahydro-2 2-dmmethyl-4H-cyclopenta 1,3-dioxal-4-0l, hydrochlonde, (prepared
as described 1n WO 9905142) (27 1g) 1n 4-methyl 2 pentanone (500ml) Water (150ml)
was then added followed by dropwise addition of benzyl chioroformste (23 1g) The
reaction mxture was stirred at roam temperature for 4 hours before the orgenic phase was
separated. The aqueous phase was extracted with 4-methyl 2-pentanone (2x50ml) The
combined orgamca were concentrated and the remdue was punfied (510,,
dichloromethane:methanol, 95 5 to 90 10 ss eluant) to give the subhitle compound
(3923g)

'HNMR (CDCly) 5 7.32 (5H, m) 565 (1H brs) 510 (2H, brs), 459 (1H d)

448 (1H, d) 4.27 (1H, m) 4 19 (1H, brm) 2.24 (1H, brs) 169 (1H, d) 141 (3H,s) 126
(3K, 5)

Step b, Preparation of [3a8-(3aa,4a,6c,600)] [2,2-hmetiryl-6(2 hydroxyethoxy)-
tetrahydro-4H-cyclopenta-1 3-dioxol-4-yl]-carbamme acid, phenylmethyl ester

Potessium tert-butoxde (3 6g) n tetrehydrofaran (20ml) was added over 5 minutes
to a sohution of the product from Step (a) (39.23g) in tetrabydrofiuran (200ml) After 15
minutes, ethyl bromoacetate (3 7ml) in tetrahydrofaran (10ml) was added dropwnse, The
mxhure was stirred at 0°C for 10 mmutes then finther ethyl bromoacetate was added
(3 7ml x4) The reachon muxture wes shrred at 0°C a further 2 hours

2%
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Lithium borohydnde (2 79g) was then added porhonwise to the reaction mixture
winch was then stirred at <5°C for 16 hours Glacal acetsc acad (23g) was added dropwise
to the cold maxture. After shyrng for 30 minutes water (100ml) was added dropwise and
the resulting nuxture was stired for 30 munutes. The phases were then seperated and the
agueous phase was exiracted with ethyl acetate. The combined orgamcs wers washed with
saturated sodnm bicarbonete and brine, dried and concenirated. The residus was punfied
(5103, ethyl acetate.hexane, 25 75 to 50 50 s elummt) to give the subtitie compound

(38 6g)
MS (APCT) 218 (M+H" 100%)

Step ¢ Preparation of [3aR-(3ax,40,6cx,68a)] 2-[[6-amno-2,2-dimethy] tetralrydro-4H
cyclopenta 1,3-dioxol-4-ylloxy]-ethanol (altematively named. 2-{[(3aR,4S 6R,6aS)-6-
amino-2 2-dimethyltetrahydro-3aH-cyclopenta[d][1,3]-dioxol-4-yIJoxy} 1-ethanol)

A shury of 5% pellacium on charcosl (4g) m etheno] wes added to a soluhion of the
product from Step (b) (39 96g) m ethanol (250ml) and the mixture was hydrogensted at 1.2
bar for 20 hours. The catalyst was filtered off and the filtrate was concentrated to give the
subtitie compound (23 65g)

MS (APCI) 160 (M+H" 100%)

Step d, Preparahion of [3aR-~(3ac,4a,60,6a0)] 2 [[6-amuno-2,2-dmnethyl tetrahydro-4H
cyclopenta I,3-dioxol-4-ylJaxy})-ethanol L tartrate (altemetively named 2

{[(3aR,4S 6R,6aS)-6-ammo-2,2-dimethyltotrahydro-3aH-cyclopents[d][1,3]-hoxol-4-
ylloxy} I-ethanol, L-tartanc acid salt (1 1))

A strred-sohihomrof theprodnctobtmmed-m Step () (545g) 1 ethanol (3-80)-was—
heated {p 35°C L-artaric acid (352g) was added (temperature nise to 45°C) and the oixture .
was shirred at 40  45°C for 1 h, The muxture was cooled to 20°C and the resultmg finck
slurry stirred for 16 h then filtered. The collected solid was washed wath two portions of 2
propanol (300ml, then 500ml) sucked dry then dnied in vacuo at 40°C to gve the product
as white crystals (728g)
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This Exsmple illusirates the preparahion of trans(1R,25)-2(3 4-difiuorophenyi)-
cyclopropylarmine, R-mandelate salt (alternatrvely named trans-(1R,2.5)-2-(3 4-
diffuorophenyl)cyclopropenamnium (28)-2 hydroxy-2-phenylethanoate.

Sten ) Preparation of (E)-3-(3 4-diflucrophenyl)-2-propenoic acad.

A stured muxtore of pyndme (15 5kg) snd pipendine (0 72kg) were heated to 90°C.
Malonic acid (17 6kg) was added, followed by slow addition, over 50 mumutes of 3 4-
diffuorobenzaldehyde (12.0kg) The reaction muxiure was strred at 90°C for a further 4
hours and 36 minutes Water (58.5kg) was added snd 32 hireg of the pyndine/water
moaxture then was distilled out of the reactor under reduced pressure. The reachion mixture
was acadified to pH 1 wath 37% hydrochionc acd (6 4kg) over a 40 minute peniod, then
cooled to 25 C with strong stimng. The solids were collected by filtration, washed twice
with 1% hydrochlonic acd (34 8 L per wash) once with water (61 L) and then deliquored
thoroughly 1n the filter The product was then dned under vecinumm at 40°C for 24 hours mmd

40 minutes affording 13 7kg of the crystalline product.

Step 2 Preparahion of (E)-3-(3 4-difluorophenryl)-2-propenoy] chionde.

A stirred mixture of (E)-3 (3 4-diffuorophenyl)-2-propenoic acid (8.2 kg), toluene
(7 4kg) and pynidine (0 18kg) was heated to 65°C and then thionyl chlaride (7 4kg) was
added over 30 mumites The reaction was stured for a further 2h 15 munutes «fter the
addrhon was complete, then diluted with toluene (8 7kg) Excess thonyl chlonde, sulfur
dioxide and hydrogen chloride were then distilled o, together with toluene (10 L), under
reduced pressure, yicidmg a solubhon of the (B) 33 4-difluorophenyl)-2 propenoyl

chloride (approximately 9kg) in tofuene. ™

~ -~ ~”

Stepd Preparation of (1R,2S SR)-2-1sopropy] 5-methylcyclohexyl (E)-3-(3 4-

difluorophenyl)-2-propenoste.
A solution of L-menthol (7 1kg) mn toluene (8 5kg) wes added over a 20 minute

penod to the solution of (E)-3«(3 4-difluoropherryl)-2 propenoyl chlonde (prepered ag in
Step 2) end pyndine (0 18kg, 2 28 mol) sturing at 65°C. The reachon maxture was gtrrred
gt 65°C for a further 4 hours wnd 40 munutes after the addihon was complete, then cooled

/O
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to 25°C and stured for & 14 hours. The solution was diluted with toluene (16kg), washed
with 5% aqueous sodium chlonds (6 4kg) then 6% sodium hydrogen carbonate (6 47kg)
then weter (6 1kg) The solution was dned azeotropically by digillation of the solvent (20
L) under reduced pressure. Dimethyl sulfoxide (33 9kg) wes added and the remainmg
toluens was distilled off under reduced pressure, affordng 47.3kg of a solution of
(1R,255R)-2 wsopropyl S-methylcyclohexyl (E)-3-(3 4-thfluorophenyl)-2-propenoate
(epprox. 13.3kg) mn dimethy] sulfoxde.

Step 4. Preparetion of dimethylsulfoxoniom methyhide (dimethyl(methylene)oxo-A®
sulfime.

Bodium hydronide powder (1.2kg) prepared by milling sodium hydroxide pellets 1
a rotery mall throngh a 1mm metal meve, end trrmethylsulfoxonmm 1odide (6.2kg) were
shrred 1n dmethyl suifoxide ( 25.2kg) under a nrtrogen atmosphere at 25 C for 90 min.
The sohrtion was used directly 1n the preparahion of (1R, 25; 5R)-2-1sopropyl 5-
methylcyclobexy] trans-2<(3 4-difluorophenyl)cyclopropanecarboxylate.

Step 5 Preparation of (1R, 25 5R)-2-180propyl S-methylcyclohexyl trans-2-(3 4-
difluarophenyl)cyclopropanecarboxylate.

A solution of (18,28 5R)-2-1sopropyl-5-methylcyclohexyl (£)-3-(3 4-
difluorophenyl)-2-propenoate (approxmmately 8 6kg) mn dimethyl sulfoxide (approximately
27 9kg) was added with shmng over 20 mumutes to a mixture of dimefhrylsulfoxomum
methyhde (2pproxmmately 2 6kg, prepared as described above) sodium 10dide
(approximately 4.2kg)} water (approximately 500g) and sodiom hydromde (approxmmately

56) 1w thmethylsnl frxiga(27-7ky) Ut 25°C The reactrommixture was stured-forr i ther2
bours and 50 mmtes et 25 C, then vsed directly for the preperation-of (LR, 2S,5K)-2-
15opropyl S-methyicyclohexyl trans-(LR,2K) 23 4-
difluorophenryl)cyclopropanecarboxylate.

Step 6 Preparation of (LR,25,5R)-2-1s0propyl S-methyleyclohexy] trans-(LR,2R)-2-(3 4-
diflucrophenyl)cyclopropanecarboxylate

A crude solution of (1R, 25 5R)-2-jsopropyl 5 methylcyclohexyl frans-2-(3 4-
difluorophenyl)cyclopropanscarboxylate produced as described 1n step 5 was heated with
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strnng fraom 25 C to 50°C over 2 1 hour penod and the temperature was mamtamed for a
further hour The mxture was then cooled wath strmng 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 bour then
cooled fo 19 C over 3 hours and kept at 19°C for 5 bours and 10 mmmtes The product was
collected by filtraton, affording a crystalime sohd (2 7kg) which was shown to contumn a
muxtore of (1R,2S,5K)-2 mopropyl 5 methylcyclohexyl trans-(1R,2R)-2-(3 4-
difluorophenyl)cyclopropanccarboxylate (1 99 kg) aad (1R,25,5R) 2 1popropyl 5
methylcyclohexyl trans-(15,25)-2<3 4-diftucrophenyl)cyclopropanecarboxylste (85g).

Step 7, Preparation of trans-(1R, 2R)-2-(3 4-diflnorophenyl)cyclopropanecarboxylic acad.
(1R,28,5R)-2-1sopropyl 5-methylcyclobexyl trans-(1R,2R)-2~(3 4-difluorophenyl)-
cyclopropanecarboxylate (9 6kg, 91 8% diastereomenc excess) wes dissolved 1 ethano]
(13 Bkg) end heated with shrming to 46 C 45% agueous sodium hydroxade (3 1kg) was
added over a 20 mumte penod aod the mixture was stured for a further 2 hours and 27
mnutes. Solvent (28 L) was distilled out of the muxture under reduced pressure, then the
muxture was cooled to 24 C and diluted with water (29.3kg) after which the hberated
menthol was extracted 1nio toluepe (3 washes of 3.3kg each) The remainmg aqueons
mastenial was acadified to pH 2 with 37% hydrochlone acd (3 3 L) and the product was
extracted into toluene (B 6kg, then 2 more washes of 4.2kg and 4.3kg) The combined
toluene extracts were waghed with 1% hydrochlone acd (4 9 L) then diluted with farther
toluene (4.2kg) and azeotropically dried by dustillation of the solvent (25 L) under reduced
pressure. A final dilutian wath toluene (24.2kg) was followed by distillahon of the solvent
under reduced pressure (10 L) affording a solution contmmng trans-(1R, 2R)-2-(3 4-

~ ditfuoropheayl)cyclopropnecarboxylic acd ( approximately 3 45kg) suitable Tor the

~ 25 production of frans-(1R, 2R)-2-(3 4-diflnorophenyl)cyclopropanecarbonyl chloride.

Step 8, Preparation of frans-(1R 2R)-2-3 4-difluorophenyl)oyclopropanecarbonyl
chlonde.

Pyndine (70m1I) was added to a soluhon of trans-(1R, 2R)-2-(3 4-
diffusrophenyl)cyclopropanecarboxyhe acd (spproximately 3 45kg) 1 toluene
(spproxmmately 12 15kg) ) prepared as described above and the mixture was then hested
to 65 C Thionyl chlonde (2.3kg) was added over a penod of 1 hour and the mixture was

J
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stured at 70 C for 3 hours Thionyl chlande (0 5kg) was added and the myxture was styrred
a further 2 hours at 70 C. A final shquot of thionyl chionde (0 5kg) was added and the
reachon mxture was strred for 1 hour at 70 C, then cooled to 40 C. Pentodic addihons of
toluene (45kg, 3 addihons of 15kg each) were made dunng distillation of solvent
(approximately 60 L) from the mixture under reduced pressure, fhen the sohthon of trans-
(1R, 2R)-2<(3 4-drfluorophenyl)cyclopropanecarbonyl chlonde (approxumately 3 8kg) in
foluene (approxmmately 6-9 L) was cooled to 20 C.

Step9 Preparation of rans-(1R, 2R)-2~(3 4-chfiucrophenyl)cyclopropanecarboyl azide.

A solution of trans-(1R, 2R)-2-(3 4-difluorophenyl)cyclopropanecarbonyl chlonde
(approximately 3 8kg) 1n toluene (approximately 6-9 L) prepared mn Step 8 at 1 C was
edded over a penod of 74 nunutes to a muxtore of sodrum azade (1.24kg)
tetrabutylemmonmum bromde (56g) snd sodjum carbonate (922g) m water (6 2kg) stunng
st 1.5 C The mxtore was stirred at 0 C for 1 hour end 55 minutes, then the aqueous layer
was diluted with cold water (3 8kg) shrred bnefly then separated. The toluene layer was
washed once more at 0 C with water (3 8kg), then wath 20% aqueous sodrum chlonde (3 8
L) then stored at 3 C for further use,

Step 10 Preperahion of trans-(1R,2S) 2+(3 4-difiucrophenyl)cyclopropylemine.

A cold soluhion of trans-(1 R, 2R)-2-(3 4-diflucrophenyl)cyclopropanecarbonyl
ande prepared as described m Step 9 wes added over & peniod of 41 mumutes to toluene
(6 Ukg) stirrmp at 100 C The mixture was stured for a further 55 mmues at 100 C, then
cooled to 20 C end added over & peniod of 2 hours and 15 mmutes to hydrochlonc acad

(3M, 18.2kg) strnng-at-80- C-After-65-mmutes-the-soltion was diluted wrth water (34kg)
and cooled 19 25 C The toluene layer was removed and the aqueous layer was bastfied to
pH 12 with 45% aqueous sodnmm hydroxide (3 8kg) and the product was then extracted
mto ethyl ecetate (31kg) and washed twice with water (13 7kg per wash) affording a
solubon contamming trans-{1R,2S) 2-(3 4-diflucrophenyl)cyclopropylarmne (2 6kg, 91 8%
enantiomenc excess) m ethyl acetate (29 51)

Step 11, Preparation of trans-(1R,25) 23 4-diffucrophenyl)cyclopropanemimum (2%)-2
hydroxy-2-phenylethanoste.
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R<{ YMandelic aczd (2 26kg) was added to & solution contsimng trans-{1R,25) 2
(3 4-diflucrophenyl)cyclopropylamine (2.6kg, 91 8% enantiomenc excess), shunng at 17 C
m ethyl acetate (45.3 L) The mixture was stured at 25 C for 3 hours and 8 mmutes, then
filtered and washed twice wath ethyl acetate (13 Bkg total) The crystalline product was
dned at 40 C under reduced pressure for 23 hours, affording trans-(1R,25)-2-(3 4-
diftuorophenyl)-cyclopropanamrum (2X)-2 hydraxy 2 phenylethanoate (4 45kg)

EXAMPLED
Thig Example illustrates the preparabion of 4 6-dichioro-2-(propylsulfanyl)-5
pyrumudinzmine.
Step 1 4 6-Dihydroxy-2-(propylsulfanyl)pynmdine.

H
I's.
HO N’Ls’\/

Weter (670ml) wes added to 2 thobarbitunic acad (200 g) The resultmg muodure
was shrred and sodsum hydroxide (126 3g) wes added m partions The mixture was strored
for 40 mun. then diluted with water 1 Methyl 2-pymmolidinone (400 ml) and 1 10dopropame
(140 9ml) were then added. The resulting shury was stired at 20°C for 22h, The pH of the
mxture was then adjusted to 6 5 by addihon of IM HCI (600ml) over 30 mun, then 10 pH
2.5 by the addition of 6§ M HC] (180ml) over a further 30 mm. The resulting ahury was
stured for18h and the product was 1solated by filtration and washed successively with
water (4 X 100ml), ethanol (200ml) and water (2 X 200ml) The product was dned under
reduced pressure overmght at 50°C ta yield the title product as a white powder (185g)

Step 2, 4 6 Dahydroxy-5-[(E) 2-(4-methylphenyl)hazemyl] 2-{propylsulfenyl)pynmdine
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Btbanol (25ml) 4 6-dibydroxy-2-(propylsulfanyl)pynmdine (Step 1 3g) and watar
(25 ml) were stured together at room tempereture. Sodum hydroxde (1 02g) was added
end a clear sohuhon obtmned. The resulting solution was cooled to 0°C and then sodium
ecetnte (9 42g) was added to give Boluhon A.

In a separate vessel, a sohihon of p-tohndne (3 01g) 1n water (10 ml) was prepared.
To thms was added concentrated hydrochlonc acid (37% w/w squeous soultion, 8 45 ml).
The resulhng mixture-was cooled to 0°C, and a solution of sodnmn minte (2.16g) n water
(10ml) was cooled to 0°C and added dropwise to the tohudine — containing reaction
mxture over 30 mmmtes The temperature dunng 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
temperture rose to 8°C) The resulting yellow suspension was stirred overmght and the pH
of the mmxture was adyusted to pH 1 by addihon of § M HCL The mixture was filtered and
the collected product washed wath water (25ml) ethanol (10ml) The product was dned
under reduced pressure at 50°C over 24 h to give the product as a yellow sohd (6 97g)

Step 3, 4 6-Dichloro-5 [(B)-2-(4-methylpheny)diazenyl) 2-(propyleulfinyl)pynimudine.

QL s
cl Nf)\s/\/

Pyndne (2 58ml) was added to a stirred, heated (70°C) slurry of 4 6-dilrydroxy 5-

{(B) 2-(4-methylphenyl)dhazenyl}-2-(propylsulfanyl)pynmmdine (Step 2 5g) mn toluepe

(15ml) Phosphorous oxychlonde (18 7ml) was added dropwise to the mxiure over 15 min
(exotherm to 94°C) The reaction mixture was heated for a further 4 5 h then eVaporated.
The remdue was azeotroped twice with toluene (2 x 30mI) The remdue was dissolved mm
toluene (50 ml) and filtered to remove some sohids The coflected sobd was washed with
toluene and the combmed filtrates weshed with water (30ml) and saturated aqueous sodiom
bicarbonate solution (30mI) Eveporahon gave the title product (4 98g) as a red o1l that

slowly crystalhsed on stending.
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Step 4, Preparation of 4 6-dichloro-2-(propylsulfemyl)-5-pyrmmdmeanune.

0
c N)\S/\/

A ghrred solution of 4 6-dichloro-5-[(E)-2-(4-methylphenyl)diazenyl] 2
(propylsulfenyl)pynmidine (Step (3) 1 1kg) 1 2-propanol (16 6kg) was hydrogenated for
1h st 40°C/3.2 bar over & pletmum on carbon catalyst (0 81kg, 50% w/w Pt/C) The
hydrogen ges pressure was released and the resctor flushed wath mtrogen. The reaction
mixture was filtered, The collected sohid was weshed with 2-propanol (1 7kg) and the
combned filtretes were concentrated under reduced preasure. The resdual oil was cooled
to 20°C and dissolved 1n ethy] acetate (Skg) and water (5 51) was added. The pH of the
shrred muxture was adyusted to pH 2 by the addithion of 3M aqueous hydrochlonc acid
(800ml) The phases were allowed to separate and the aqueous phase was discharged.
Water (2 751) was added to the orgamec phase and the pH was adpusted to 2 by the addhtion
of a small amount of 3SM HCI (45 ml) The aqueous phase was separated and the orgamc
phase concentrated under reduced pressure at 30 50°C, to give 4 6-dichloro-2
(propylsulfanyl)-5 pynmdimnemnne as a reddish viscous o1l contmming etlryl acetete that
was dissolved 1n ethenol (8 Skg) Solvent (6 51 of ethanol/ethy] acetate) was then removed
by dishliahon st reduced pressure. A further portion of ethanol (4 Skg) was added to the
residue and the dighllahon repested to remaove 6 5 1 of solvent. The ethanol solution of the
product was used without further punfication m the following step

EXAMPLE 4

This Example slustrates the preparation of [15 [1o,2a,3B(LS*,2R%) 58113 [7 [2-

(3 4-d:fivorophenyl)cyclopropyl ammo] S<(propylthno)-34 1,2,3-tnazold[4 5-dlpynmihn
3-y1}-5-(2-hydroxyethoxy)cyclopentane-1,2-tol (alternstively named (18,25,3R,55)-3 [7
{[(1R,25)-2~3 4-chflunorophenyl)cyclopropyl]anuno} 5-{propyleulfinyl)-3H

[1 2,3]tnezolo[4 5-d}pyrmmudin 3 yl] 5+(2 hydroxyethoxy)-1,2-cyclopentanediol)

Step 1, Preparation of [3eR (3ac,40,6a,680)] 2-{[6-[[5 ammo-6-chloro-2~{propyltiio)-4-
pynmudinyl]ammno}tetrairydro-2,2-dumethryl 3ai~cyclopenta[d][1,3]doxol-4-
yljoxy]ethanol (altematively named 2-[{(3aR,4S 6R,68S)-6-{[5-amino~6-chloro-2
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(propylsulfanyl)-4-pynmdmyl]emino} 2,2-dimethyltetrahydro 325
cyclopente{d][1,3]c1oxol-4-yDoxy] 1-ethanol)

o O

e

oxo

The cthanolic solution of 4 6-dichloro-2-(propylsulfenyl)-5-pyrmmdinemine,
(prepared as n Example 3 Step 4) was added to 2 {[(3aR,4S GR,6a5)-6-ammo-2,2
dunethyltetmhydro 3aH-cyclopenta[d][] 3}-dioxol-4-yljoxy} 1-ethanol, L-tartaric scsd salt
(1 1) (1 18kg) To the resultng stured thick shury was charged tefirylamme (0 95kg)
muntanung the tempersture between 20 and 25°C. The reactor was sealed and the
temperature increased to 120-125°C The reachon mixture was kept withm ths
temperature range for 30h, then cooled to 75°C, and the pregsure released. The temperatnre
of the mixture was adjusted to 50°C end the solvent distilled off under reduced pressure st
30 to 40°C. Ethyl acetate (4 95kg) end water (5 51) were added, the pH of the mixture
adjusted to pH 5 by the addton of 3M hydrochlonc acd (100 ml), and the phases were
separated. The orgamc phase was washed with 15% w/w brme (5 51), then separated. The
argemc phase wes concentrated under reduced pressure (4 81 of solvent removed) to give
2 [((3aR,4S 6R,605)-6-{[5 emno-6-chloro-2-(propylsulfimyl)-4-pynmichnyl]amino} 2,2-
dimethyltetrahydro-3aff-cyclopenta[d][1,3)dioxol-4-yl)oxy]-1-ethenol as & brown-red
viscous oil containing ethyl acetste. The product 18 used without firther purification m the

followang step

“~
Step 2, Preparation of [3aR-{3aa, 4, 6a,6a0)] 2-{[6-[7-chloro-5-(propylthio)-34
[1,2,3)tnazolof4,5-d]pyrmmdin 3 yiltetrahydro-2,2-dimefhyl 3aH
cyclopenta[d][1,3]dioxol-4-yl]oxy]ethanol (alternatively nemed 2-({(32R.45,6R,6a5)-6-[7
chlaro-5-(propylsulfanyl)-3H-{1 2,3}tnezolo[4,5-dlpynmidin 3-y1] 2 2
dimethyltetrahydro-3aH-cyclopenta-[d)[1,3)di0x0l-4-yI} oxy)-1-ethanol)
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o wﬁ,\/

o, 0
X
2-[((32R 45 6R 6a5)-6-{[5 Amno-6-chlaro-2-(propylsulfimyl)-4-

pyrmmdinyljarmmo} 2,2-cimethyitetrahydro-3af-cyclopenta[d][1,3]dioxol-4-yl)oxy] 1
ethanol, as obtained 1n Step 1 was dissolved m scetic acid (5 75kg) and weter (650mI) The
resulhing soluhon was cooled to 2°C (wath sturmg) and a sohuhon of sodium minte (232g)
1 water (1.251) was added such that the mixture temperahmre was held below 7°C The
maxhure was then allowed to warm to 7°C then ethy] acetate (8 9kg) was added. Aquecns
potassmum carbonate soluhon (41, 37%w/w) was added. The mixture was separated end the
orgsmc phese washed with further aqueous potasmum carbonate solution (3 Bkg, 21%
w/w) The aqusous phase was discarded and the orgame phase concendrated under reduced
pressure to pive the sub-titled compoumd as a red brown viscous 01l used without farther
punfication 1 the following step

Step 3 Preparation of {3eR [38c,4a,6a(IR ,25*) eal} 2-[6-({7 [2-(3 4-dsflucrophenyl)
cyclopropylJammno-5-(propyltino)-3H 1,2.3 tnazolof4 5-dlpynmdin 3 yl}tetrabydro 2,2
dimethyl-4H-cyclopents. 1,3-doxol-4-yl)oxy]ethanol (alternatively named 2-

({(3aR,45 &R 6a5)-6-[7 {[(1R,25)-2 (3 4-<rftuorophenyl)-cyclopropyl]amino} 5
(propylsulfenyl)-3H [1,2,3}nezolo[4 5-dipyrmidin-3-y1] 2,2-dimethyltetrahydro-3a8

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

I
Ho~., N N;Ls o~

o,_.,0

X
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trans-(1R,25)-2-(3 4-Drflucrophenyl)cyclopropanammum (2R)-2 hydroxy 2
phenylethanoate (0 77kg) was charged to a vessel followed by a solution of 2
({(32R,45 GR,6aS)-6-[7-chloro-5-(propylsulfanyl)-3H [1 2,3}tnzzolo[4 5-dlpynmidin-3
yi}-2,2-imethyltetrahydro-3aH-cyciopenta [d][1,3]dioxol-4-yl}oxy)-1 ethano] (prepared
23 1 Step 2) dissolved m acetomtule (3 85kg) To the resulting stred muxture was added
tnethylomne (0 81kg) at such a rate that the reachon temperature was mamtained between
20-25°C, The reachon mixture was stured for 13 h then concentrated at reduced pressore at
30°C. To the remdue was added ethyl ecotate (8 1kg) and water (4 61) The pH of the
stured two phase mixture was adyusted to pH 4 by the additon of 3M HC] (450m]) The
mixture wes then allowed to settle and separate. The aqneous phase was separated and the
retzined orgame phase was washed wath 15% w/w agqueous sodium chionde solution
(4 15kg), the orgamc phase was concentrated under reduced pressure at 30-50°C giving the
crude title compound as a red oil, that was used directly m the next step

Step 4, Preperation of [15{1a,2a,3p(15*,2R*) 58]}-3 [7 [2-(3 4-difiuoropheny])-
cyclopropylamino] 5-(propylthio)-3H 1,2, 3-tnazolo[4 5-dlpyrmmdm 3 yI] 5(2-
hydroxyethoxy)cyclopentane-1,2-diol (alternatively nemed (15,25 3R,55)-3-{7 {[(1R.25)
2~(3 4-Drflucrophenyl)cyclopropyljamino} S-(propylsulfanyl)-35-{1,2,3])tnazolof4 5
dlpynmdin 3 yI] 5+2-hydroxyethoxy)-1,2-cyclopentanedsol)

Nia’v

..Mb(;ﬁﬁ:

HO ON

Aqueous hydrochloric acid (3 M, 4 8]) was added to a stured solution of 2-
({(3aR.45 6R,685)-6-[7 {[(LR,25)-2-(3 4-dufluorophenyl)cyclopropyl]-amino} 5-
(propylsulfanyl)-3H [1,2,3]tnazolo[4,5-d]pynmidin-3 yI] 2,2-dimethyltetrahydro-3el
cyclopenta[dl[1,3]dioxol-4-y1} oxy)-1-ethanol (1 931kg) mn methanol (13 4kg) mamtemmg
the temperature dunng the addihon between 20 and 25°C. The mixture was then stured for
24 h at 20°C. Sodsum hydroxide (45% w/w egueous solution, 780ml) was then added to
adjust the pH of the muxture to pH 7.2 The methanol was then removed by distillation st
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reduced pressure end ethyl acetate (14.3 kg) addad, The mixture was heated tp 45 and the
aqueous Jayer separated. The orgamic phase was then waghed 15% w/w aqueons sodiim
chlonide soluhion (7.2kg) Ethyl acetate (10]) was removed by dist:llation at reduced
pressure, Fresh ethyl acetate (7.2kg) wes charged and the mmxturs fltered. The filter was
washed with ethyl ecetate (1 5kg)} The combined filtertes were dned by repested
addition/dustillation of ethyl acetate. When the solution was dry the product content of the
ethyl acetsie soluhon was determined by a chramatographic assay taschmque snd found to
contain 1016g of product, the concentration of the ethyl acetate was adusted unhl a
concentration of 5ml ethyl acetate / g of the cde product was reached. The ethyl acetate
solution was heated o 47°C and 1s00ciane (2 Sml/g product, 2540ml) was then added over
15 mm. The resultmg shury was strred for 30 min. then more 180-octane (2540ml) was
added over 5§ ming. The regulting muxtore was stured et 48 50°C for 30 mun then cooled to
20°C over 3h. The slurry was sturred at 20°C for 6 5 h then filtered and waghed wath a
mxture conmstng of 18o-octane (1 25kg) and ethy] acetate (1 6kg) The collected solid was
dned 1n vacuo to grve the title compound (920g)

If desired, the crude product csm be further punified by employing one of the
following three methods
Recrystalhzation from efhyl acefate / 1eo-pctape

The crude product 18 dissolved 1n ethy] acetate (4 8 ml/g) at 55 C, then filtered to
Jemove perticles The clear solution 13 taken back to the reactor for recrystalhisaion and the
tempesuture 15 set at 50 C. 120-Octane 15 then added (4 8 ml/g) dunng 10 min. The slurry 18
allowed to stand for 30 munutes after which 1t 18 cooled to 20 C dunng 2-3 howrs and

Tinally the temperature 18 kept at 20°C for ebout 30 minutes. The product 15 then filtered
end washed with 180-octane (2xh5 ml/g) The product 15 dned under reduced pressure at
50°C grving pure product (>98% pure by h.p.] c. analyss)
Shuav with o buty] acetate

The erude product 18 suspended 1n n-buty] acetate 4 ml/g and stirred at room
tempersture for 10 hours The shury 18 cooled to 0 C dunng 3~4 hours and kept at 0°C for
1 hour The product 18 filtered end washed with 2 ml/g of cold p butyl acetate (<0°C) The
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product 1 then dried 1n vacuo at 50°C, giving pure product (>98% pure by hplc.

enalyes)

Shury with 150-propano]

The crude product 15 suspended m 180-propanol 3 ml/g and stirred at 50°C for 72h.

s  The slurry 18 then cooled to 20 C dunng 3 hours and the temperature 18 kept at 20°C for

sbout 30 mnutes The product 18 then filtered and washed with 1 ml/g of cold 1s0-propanol

(<0°C) Finelly the product 18 dned under reduced preasure at 50°C grving pure product

(>58% pure by h.p 1 c. analyms)
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CLAIMS
1 A compound of foomula (T)
H!N I ~N N
HO /J\s/\/
1
OCO U

Juo

A process for prepanng a compound of formula () compnising reachng a
compound of formula (IT)

cl
HN I N ()
cl N’*S/\/

with e salt of a compound of formula (IT)

""NOD’H' an
°)<o

A process for prepanng a compound of formula () sa clamned in clmm2

13

compnimng bydrogenating a cnmpoy::d of formula (IV)
e (v}

N\N ’NfN
cl N’J\s’\/

whereimn Ar 15 phenyl ophonslly substituted by halogen, C,4 alkyl or Ci4 alkoxy
to give & compound of formula (IT) &od reacting the compound of formula (IT) with
& compound of formula (IT) to provide the compound of fortaula (1)

0%

(¢
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4 A process for propanng a compound of formula (II)
Cl

oy an
cl N’)\s/\/
comprsing hydropenating & compound of formule (IV)

Cl (v)
ANy

|
ol N'A\s/\/
wherean Ar 18 phenyl ophionally substituted by halogen, C;.4 alkyl or C;.4 alkoxy

H,N

5 A process for prepanng a compownd of formula (I) a8 claymed 1n clammn 2,

compnging chlonnating a compound of formula (VIII)
OH
N”N (vin)

J\

wheyein Ar 18 phenyl ophonally substituted by halogen, C;4 alkyl or C;4 elkoxy to
provide a compound of formula (IV) and then hydrogenahng the compound of
formute (TV)

10

s 6 The use of a compound of forraula (I) to prepare a compound of formula (A)

07 (T’

HO OH
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(e) reachng a compound of formula (I} with an alkeh metal mtrite 1n the presence
of a anteble acad to prepare a compound of formula (VII)

OH '
Nost

0 N N s/\/
O w

O, o

X

(b) coupling the compound of formmla (VII) with a compound of formmula (V)

F

to provide a compound of formula (V)

Q N, N’J\s/\/
o M

Xo

(c) deprotechng a compound of formula (V) to provade the compound of formula
10 A) =

7 A process for prepanng a ealt of a compound of formula (1)

HONOD;M )
0.0
X



WO 0192263 PCT/SE0IN1241

23
compnsing reacting & compound of formula (IIT) with the necessary acad.

8 A process for prepanng a salt of a compound of formula (TIT)
N
HO b}*“. ()
i
0.0
X

] compngmg the steps
(a) preparmg a compound of formula (XT)

H o
124 B0k
|
o .0 (X
X
by reacting a compound of formula (XI1)
HO NH,
o_ o {Xi)
X

10 with benzyl] chloroformate;
(b) prepermg a compound of formula (X)

R o"ok’ ] IO\/O

~

~ °)<°
by reacting a compound of formula (XI) with a compownd L-CH,CO.R
{wheren R* 18 C;4 alkyl and L 18 a leaving group}
15 (c) prepanng a compound of formula (IX)

(X)

.
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24
HO” N\~ TO\/O
0
ox‘o (1X)
by reducing a compommd of formula (X)
{d) prepanng a compound of formula (TIT)
HO™ N

(i)
0 o0
X
by deprotecting a compound of formula (IX) end,

(e) prepenng a salt of 2 compound of formmla (I1T) by reactmg the compound of
formula (II) with the necessary acid.

An mtermediate compound of formmula (IT) (IV) (VID (VII) (X) or (XT) or a salt
of a compound of formula (IIT)




INTERNATIONAL SEARCH REPORT Intarusuunal spplisstion No.
PCT/SE 01/01241

A. CLABSIFICATION OF SUBJECT MATTER

AE?a_nl_com 487/04 sisn_ Clamification (IPC) er to both national classifiostion snd 1PC

B FIELDS S!AII.CHED

Minkmum documestation sexrched {danifiostlon syrmn followsd by slassifiention symbaly)
IPCT7 CO/D

Docurseniatien smayshed other than mintmim dosimestation 1o the extant that soch destanepis sre Incinded in the fiakds serched
SE IK FI ND classas as above

Hieezropic dete buse conrultad during e fotermations! march (nase of dats biws sd, winys practicable, ssarch oot teed)

C. DOCUMENTE CONSIDERED TO BE RELEVANT

Cutegory | Gistlon of document, with nsfleafien whers appropriate, of the relovant pamages Relevant to dain No.

X W0 59941254 Al (ASTRA PHARMACEUTICALS LTD ) 1269
19 August 1999 (19 08 39) page 8 page 9

A US 5905085 A (DAVID R BORCHERDING ET AL) 18 May 126
1999 (18 05 99)

A WO 9101317 Al (ELAXD GROUP LIMITED) 126
7 Fabruary 1991 (07 02 91)

EA WO 0034283 Al (ASTRAZENECA UK LIMITED) 1269
15 June 2000 (15 06 00)

D Further documents are Hsted in the continustion of Bax C. G Scu patent famlly sxnes.

Spaclal entrgoney of cived doomenie I )sier domepat

A dosment defiing e gemeral ety of the &t which ir act cooeldwed uuuh’ﬂ:ﬁ' ..""-."“'—ﬁ:‘.‘.'....""“
b o bt ot et pt i g ththres
;o
L lllu r '“’. x :ﬂ:-:;':.h :ﬂhﬂd-“-nl:ﬂnuh
“”“‘.ﬂ""‘ s - :i-d-d-—:hdr:ﬂn-lih
- puER
F hﬁmﬁﬂ"' Bling s tas later Thim & dopeet menber of the s painet funily
Dme of the astus] compilation of the mtemnafiensl searchi | Dato of maffing of the misrnatiana] search repert
04 10- 2001
[ Nume end malling address of the ISA/ Authorized fficer
Swedish Pate t Office
Box 5055 5 102 2 STOCKHOLM Fernando Farieta/EB
Facimil No. +46 8 666 02 BG Telsphane No.  +46 8 T2 25 0D

Perm PCT/IEA10 (saand shest) (Iuly 1995)




INTERNATIONAL SEARCH REPORT

Sy

Joterasnenal applicstion Ne.
Infarm fi mambers
wiloa en peteot funlly 03/08/01 | PCT/SE 01701241
Publivetion Parmt Publioation
s I e et e ottt i
WO 9941254 Al 19/08/99 AU 723699 B 07/09/00
AU 2650099 A 30/08/99
AU 6430498 A 12/10/98
BR 9811253 A 26/08/00
BR 9907934 A 24/710/00
N 1291193 T 11/04/01
EP 1017439 A 12707700
EP 1056749 A 06/12/00
ND 954433 A 13/09/99
1] 20004089 A 16/10/00
P 335701 A 08/05/00
PL 342430 A 04/06/01
SE 9800458 D 00700700
SE 9803669 D 00/00/00
us 5305085 A 18/05/99 us 5723466 A 03/03/98
us 5817660 A 06/10/98
us 5817661 A 06/10/98
us 5817672 A 06/10/98
us 5916892 A 29/06/99
us 5929079 A 21/07/99
AT 194618 T 15/07 700
AU 658698 B 21/04/95
AU 2975292 A 10/06/93
CA 2084222 A 07/06/93
DE 69231242 D T 21/12/00
DK 545413 T 09/10/00
EP 0545413 A B 05/06/93
SE 0545413 T3
ES 2149163 T 01/11/00
FI 925520 A 07/06/93
aR 3034586 T 31/01/01
RU 217077 B 29/11/99
Hu 89203858 D 00/00/00
IL 103962 A 10/01/97
JP 6056835 A 01/03/94
KR 251996 B 01/09/00
M 9206963 A 01/06/93
ND 305207 B 19/04/99
ND 9524591 D 00/00/00
NZ 245342 A 26/10/95
PT 545413 T 31710700
ZA 9209318 A 07/06/93
e e o e — — — — — —————— — — s m— —
WO 9101317 Al ©07/02/91 8916477 D 00/00/00
Wo 0034283 Al 15/06/00 AU 2016500 A 26/06/00
NO 20012725 D 00/00/00
SE 9804211 D 00/00/00
AU 5077599 A 07/02/00
BR 9912104 A 02/05/01
EP 1097133 A 09/05/01
NO 20010210 A 15/03/01
SE 9901271 D 00/00/00

— Eewmam —— — e S ——




INTERNATIONAL SEARCH REPORT Jnternationa] application No.
BEO01/01241

Ohsarvations where cartarn clabus ware fosnd ansearchabile (Cantinestion of lton | of first thes)

L O

O

This laternstioent search report bas not been estshilshed bn respect of certaln eislm under Article 17(Z)(s) & the Sillowing reasons

Clalmg Noa
boestao thay relate to nibject metter not required to be searched by this Authordty nemely-

Claims Nea
because they relatx to purty of the iniernaiienal spplication that do not comply with the prescribed requinznents to sech
an extent that ne messmgfl international seanch con be corrled out, gpecifically

Clalms Nos,
bocanse thay are dependent clalos snd sre not drefind In acoordance with the sacond and third senssnces off Rule §.4(s)-

Box Ik

Obwervations whore auity of levestion ks leching {Continuation of iiem 2 of first sheet)

1 a
2 [
* X

+ O

Form PCTASA/Z210 (contimmtion of Sirat shoot (1)) (uly1998)

This Internaticns] Scancing Anthority S mudtiple frvontlons in (his Intcmmtions] spplication, as fallows:
set naxt zheat

As all raquired additions] seareh foes ware timely pakd by the spplxms, (his nternafional search report aovers all
pemrohabls dlabma.

As all semrchetie cislns conld be sewrched without affirt jutriying en sdfitions fbe, thos Authority &4 not Ervite payment
of sy aditional foc.

As culy sma of the reqolred sdditionsl scerch fees wers timely prsd by the applicmt, this intemationst search repart
covers only those ciaims fir which &es wers peid, spocifically ciatm N1 2 6 9

No reqoimd additions scarch fxs wers thmgly pald by the appilcact. Comsequently, this hnternational ssrch report is
reatricie to the Invention first mentioned in the claims; I Is covored by dalms Nes—

Remark su Prodest D The sthfitions] sewrch fees were accompaniod by the applieant’s protest.

D ‘No protest soconyemied the peyment of additionsl soarch feca.
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INTERNATIONAL SEARCH REPO| PCT/SE01/01241

Accordmg to Articln 34(3) (a~c) and Rule 13 2, an international application shall relate to
one invention only or to a group of mventions Imked by one or mare of the same or

correspondmg “special techmical featnres” 1. e, features, that define a contribubon which
cach of the mventions makes over the pnor art.

The problem the clarmed mnvention aumns to solve s a compound I  2-[((3aR, 48, 6R, 62S)-6-
{[5-ammo-6-chioro 2-{propylsulfanyl}- 4-pyrmudmyl] ammo} 2,2 — dmethyhetrahydro-
3aH-cyclopenta[d][1,3] oxy] 1-cthanol, a process for the preparation thereof and the use for
the production of the compound (A) The process 13 performed m several steps where the
esgential siep = the formaton of 8 pyromdmamine connected to a cyclopenta-dioxo] (Claam
2) to form compound 1 (Claim 1)

Clums 3 9 which confers to process steps before the formation of compound I of clabm 1
are formally associated with claxm 1 However the reaction described in claim 2 18 not new
and, as this step s to be considered as the unifying specaal techmcal festure, there 15 no such
feature when the reaction of claum 13 known according to WO59/ 41254

The reactions clammed m cleims [3 7 §] and [4 5] are completcly scpamated from the reaction
described 1n clum 2 The apphestion also contaps a clam [9] concerning the
inteymediste and end products of the prooess. In order to fulfil the requirements of umty of
mventon i m necessery that the miermediate compounds are closely mtercopnected with the
end products. Such close comechon requres that the essential structural part of the end

product v mcorporated by the miermediate,

In the present mvention the essenta]l structural parts are a cyclopentanylamme diwrectly
sttached to a pynmidmamme. This structural parts are however not present m all the
compounds clarmed Consequently the present appheation does not fulfil the requirements of
unity of mvention.

The apphcation 1s found to contmn the followmg three inventons

Invention 1 Compounds I and VII and a method for producing those
contarrmg the same essential structural parts. As described melaims 1 2 6 and partly 9

Inventon2 Compounds II, IV end VIIL, and s method for producmg those compounds.
As described m clarms 4, 5 and partly 9

Invention3 Compounds I, X and XT mdnmeﬂndﬂrpmdunmgthoseeonqmmds.
Asdescribed mclarms 3 7 8 end partly 9

As s consequence of the lack of unity of the apphcation a complete seerch hes not been
performed. The search comprises only what 13 referred to 83 mvention 1 sbove,

Farm PCT/ASAS10 (xxirn shea) (1ely1998)
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Applheant  or apenl 5 e reference See Noufication of Transmittal of International
100081-1 WO FOR FURTHER ACTION  pretus nary Examunation Repost (Form PCT/IPEA/416)
Intemationz] spplication No Imernatous] £1 ng date (dinvime thiea ) Prnonty date (demonth/vear)
PCT/SE01/01241 31 05 2001 02 06 2000

Intemanonal Patent Classfication (IPC) or national class fication and IPC7
CO07D 487/04
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Appl cunt
AstraZeneca AB et al

1 Ik olenanonal prelimmary examnstion report has been prepared by this Imernational Prelmninary Exammmg
A thonty and 18 tranem tied § the applcant  cconding to Article 36

2 Ths REPORT conmyts of s 1otal of 6 sheety meludmg this cover sheet.
D This report 18 also accompanied by ANNEXES sbeets of the descnption clayms and/or drawings which bave
been amended and are the bags for this report nd/  sheets contaimng rectificsbons made befare this Authonty

{sec Rule 70 16 ond Sechon 607 of the Admin strative Instructions under the PCT)

These annexes conmst of a total of sheely

3  Thus report contams indhications relatng 1o the following tems
I E Bam of the report
I D Prnionly
i) D Non establishment of opmion with regard 10 npvelty  vent ve step and mdustnal applcabnhty
v E Lackofun tyof wention

A\ E Rensoned siaten enl under Artiicl  35(2) wath regard 10 novelty unventive sicp or ndustnal ppl cabihty
cnat ong and explanations supporting uch staternent

vl D Cetam documenty cited
Vil D Certam defects 1n the miernational apphcation
vii D Certam observations on the mternabonal applcation

Date of submission of the demand Dat of completson £ 1lus report
30 11 2001 09 07 2002

N me and ma lng address of the IPEA/SE Authonzed officer

P t och eql igvekt T1

Bo 5055 17 78

8 102 42 STOCKHOLM FATOREG & Fernando Farieta/BS

Telephore No 08 782 25 00

Tacsmm! No 08 &67 72 88
Form PG 1/IPEA/A)Y {cover shect) (January lﬁl)
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2

PCT/SE01/01241
I Doad fthe report
1 Wihregard1o the lem tv of {he miermnational application

the miernational apphcation sy ongmally filed

I:l the dewriptio
pages as ongially rled
bages e w th the demand
pages filed with the [ tier of

D the clams
peges a ongmnally filed
pogss as amended (together w h any statement) under srtscle 19
pages led with the demand

S pege fild with the letier of

D The drawmngs _—— -
pages as grigmally Bled
pages filed with the dema d
pages fled witl the letier of

D the sequence hsting part of the description
pages as ongnally filed
pages {led wath the demand
pages filed w th the letter of

Wihregand to thel gusge all the clemenis matked bove were ava lable or fumished 1o thu Authonty n the language m which
the micmat onal pphcaton was [ led, unless otherwise mdicaled under this tem

These kements were valable or furnisl ed 10 1hus Authonty m the followmg language

bich s

D the language of a translation furmshed for the purposcs of mtermanional search (under R e 3 1(b))

D the language of publ cabit of the micrational apphcation (umder Rule 48 3(b))
the language of the translathon furmshed for the pposes of inlemational preliminary exammation (under Rules 55 and/

O

3 with

or553)
regardto ny cleothd ud/

mino acud seque  duclosed m the wternational apphcaton, the mternational

preliminary exammaton was camed out on the basis of the sequence lsting

01 O 0000

s[]

th
nd

Any replacemes t lieel cont

conamed m the mtemaiional application m wrnitlen form

filed wogether w th the miernational application in computer readable form

furnuhed subsequently lo th Authorty 1n wohion form

furmshed subsequently 10 ths A thonty compuler readable form
The siewement that the § bsequently farmighed wmtien sequence histing does not go beyond the disclosure the

ntemetongl appiication as [led hag been fumished.
The sialement that the tion recorded
been flrmighed.

The amencments have resulied 1o the canceliation of
[[] the descrmption pages

[] e claums Nox
D the drawmgs, sheet/fig

1 compurter readable form s identxcal to the wniten sequence Iisung bas

Tins report has been establ shed as £{some of) the smendments had not been made, snee they bave been considered 10 go
beyond the duclosure g3 flied, s ndicated m the Supplemental Box (Rule 70 (c))

Repl iceme 1 hests winel have bees [ shed to the rec rving Office s response io w | wiation under A | | 14 are referred 10

reportas  nigmally fled
70.17)

d re nexed to thiy repo 1 ince they do mot co tain me dme ts (Rules 70 16

8 nuch ame vine v nosst be raferred townd  en | nd a1 nexed 10 th  report

Form PCT/IPEAJAQY (Bo 1) {Januery 1998)
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IV Lack £ ity fmve tor 23

| Inresponscilothe latiomilpnuinet  pay sddy onal fiey he ppleant has
[] resincted the laums
[] perd add honal fees
E] pasd addriona) fees umder protest.
Igi:umummmmmnpmumanmu

D his A 1honty found that the requrement of umity of mvention 18 not complied with and chose accordug to Rule 63 1 notf
to mvite the appheant to restnict or pay addibonal fees ~

e ————————————————————
Form PCT/IPEA/40Y (Box IV) {J nuary 1998)

3 Nu A thonty considers that the requireme 1 of unity of | vention @ accordance w thrules 131 13 W 133
[] compl ed wib.

| ot complied w th for the following reasons

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 1s a compound
I 2-[{(3aR 4S 6R 6asS)-6-{ [5-amino-6-chloro-2-
{(propylsulfanyl) - 4-pyrimidinyl] aminol}-2 2 ~
dimethyltetrahydro- 3aH-cyclopenta(d) ([l 3] oxy]-l-ethanol a
process for the preparation thereof and the use for the
production of the compound (A) The process 1s performed in
several steps where the essential step 1s 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 1is
not new and as this step 15 to be considered as the unifying
special technical feature there 1s no such feature when the
reaction of claim 1s known according to W099/ 41254

/

4 Consequenly the I’ lowing parts of the mnternational apphcation were the subject of intemational prehminary examinatyon
n establymng this repart

Dallpnu

mep.mn-.hungm BomNes 1 2 6 and partly 9
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Spplm tlBo
(To be used when the space  a ty of the preceding boxes s nol  fficknt)

Conmnvstionof Box IV

The reactions claimed in claims [3 7 8] and [4 5] are
conpletely separated from the reaction described in claim 2
The application also contains a claim [9] concerning the
intermediate and end products of the process 1In order to
fulfil the requirements of unity of invention it 1s 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 i1ntermediate -——

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
noet fulfil the requirements of unity of invention

The application 1s 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 II 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 XI and a method for

producing those compounds
As described i1n claims 3 7 B8 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 ainvention 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

Form PCT/IPEA/AD9 (Supplcmental Box) (January 19.8)



Internetional pplxc tton No
INTERNATIONAL PRELIMINARY EXAMINATION REPORT

PCT/SE01/01241
V Re soued tatem tunder Artr le 35(2) withregord tonovelty § ve tiest p | dustri | pph  billty 28
cit Hons nd xplm i s s pporting such statemn t
1 Sttement
Novelty (N) Clamy 1 YES
Clams 2, 6 and partly 9 NO
Inventive step (1S) Clamg YES
Claims 1, 2, 6 and partly 9 NO
Industrial appheablity (1A) Cluumy 1, 2, 6 and partly 9 YES
Cla » NO
~ =

C tationy and expianations (R 1e 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 1n claims 1 2 6 and partly 9

The followaing documents have been found relevant

D1 WO 99/41254 Al
Document D1 provides new triazolo{4 5-~d] pyrimidine compounds
(formula I) their use as medicaments compositions containing

them and processes for their preparation

D2 WO 97/03084 Al

New 1nhabitors 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

/

“Trorm PC I7IPEA/40Y (Box V) (January 1998)
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§ ppl mental Box 2€
(To be uscu when the spac. 8 y of the preceding boxes 15 nol sullicient)

Cominuationof Box V

Novelty
Claims 1 2 6 and partly 9

Claims 1 relates to the compound of formula I (2-[((3aR A4S

6R 6aS)-6-{[5-amino-é-chloro-2~ (propylsulfanyl)- 4-
pyrimidinyl] amino}-2 2 - dimethyltetrahydro- 3aH-cyclopenta
[dl (1 3] oxy]-l=ethanol) and a process for preparing the
compound of formula I The compound of formula I works as an
— intermediate compound 1in the synthesis of triazolo pyrimidine
compound {A) (see description page 3 line 2) Claim 2 has a
cyclopentanyl-dioxol (compound III) and a pyridinamine
(compound II) in order to prepare compound of formula I

Document D1 discloses a pharmaceutical composition close
enough the pyrimidine setting wath the cyclopentanyl-ring in
order to synthesise compound A The process document D1 (page
B and 9) 1s very like the same as described in the claim 2 of
the application The process of cyclization trough
diazotization 18 known as well as the step between compounds
formula I and VII according to document D2 (page 12 claim 6)
With respect to the embodiment of Claim 1 2 6 and partly 9
the closest state of the art i1s represented by documents D1
and D2 It 1s considered obvious te a person skilled in the
art to use the compounds 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 PCIT/IPEA7409 (Supplemental Box) (January 1993)
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NOVEDOSOS COMPUESTOS DE TRIAZOLO PIRIMIDINA

La presente invencién se relaciona con un compuesto de
pinmidina util como un intermedianio farmaceutico con un proceso para
preparar dicho compuesto de pirimidina, con intermediarios usados en
dicho proceso y con el uso de dicho compuesto de pinmidina en la

preparacién de farmaceuticos

La presente invencidn proporciona un compuesto de formula (I)

HO
o)< o n
La presente invencion también proporciona un proceso para

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

compuesto de formula (II)

Cl
HN Ay, ™
jl\)\f/k/\/
Cl N~ '8

con una sal de un compuesto de férmula (III)



en presencia de una base adecuada (tal como un hidroxido de metal
alcalino (tal como hidréxido de sodio o0 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 ahifatico que
contiene desde 1 a 6 é4tomos de carbono por ejemplo etanol)
preferiblemente a una temperatura en el rango de 100 150°C y donde
sea necesario (por ejemplo cuando la temperatura excede el punto de

ebullicion del solvente) en un sistemna sellado bajo presién autégena

Una sal adecuada de un compuesto de formula (III) es una sal de
un muneral o acido organico Acidos minerales adecuados incluyen acido
clorhidnico bromhidrico yodidrico nitrico o sulfurico Un adecuado
acido organico es por ejemplo un acido organico aquiral tal como écido
acetico tnfluoroacético oxalico o p tolueno acido sulfénico o un acido
orgénico chiral tal como L acido tartarico dibenzoil L écido tartarico o
d: p toluoil L dcido tartarico

En otro aspecto la presente invencion proporciona un proceso para

preparar un compuesto de formula (I) que comprende hidrogenar un

compuesto de férmula (IV)
% (V)
AN N
C N"l\s’\/

donde Ar es fenil opcionalmente sustituido por halégeno C,, alquil o
C,4 alcoxi para dar un compuesto de férmula (H) y reaccionando el
compuesto de formula (H) con un compuesto de formula (I1I) (como se

describi6 armba) para proporcionar el compuesto de formula (T)



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 ejempio 2
propanol (1so propanol)) a una adecuada temperatura (tal como 10
70°C por ejemplo 20 50°C) y a una adecuada presion (tal como 1 5 bar
por ejemplo alrededor de 3 bar)

Un compuesto de formula (IV) puede prepararse por clonnacion
de un compuesto de férmula (VIII)

OH
N SN

|
HO NJ\S/\/

donde Ar es como se defimé arriba, con un adecuado agente de
clonnacién (tal como oxi cloruro fosforogo) en presencia de una
adecuada mitrogeno que contiene base (tal como trietlamina,
especialmente piridina) y a una adecuada temperatura (tal como en el
rango de 50°C al punto de ebullicié6n del ox: cloruro fosforoso por
ejemplo 70 a 90°C) Un compuesto de férmula (VIII) puede prepararse
mediante adaptacion de rutina de métodos de la Iiteratura

En un adicional aspecto la presente nvencion proporciona un
proceso como se describié aqui anteriormente para la preparacidn de un

compuesto de formula (II)

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

compuesto farmacéutico de férmula (A)
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F
1, X
OH N
(0 N\ N’*S/\/
‘d (A)
Ho OH

como se describio abajo

Consecuentemente un compuesto de férmula (A) puede

prepararse desprotegiendo un compuesto de férmula (V)
F
1 X
(o) \! I N’*s/\/

o o

X

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

V)

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

Un compuesto de formula (V) puede prepararse acoplando un
compuesto de férmula (VI) {o su sal (tal como una sal de mandelato) a

partir de la cual el compuesto de férmula (VI) se genera 1n situ con un

ou
& NN
N
__ W~
| " w
HN 0 0
Vi
SRR

compuesto de férmula (VII)
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por ejemplo en presencia de una base adecuada (tal como una amina
terciana tal como un tri(C, ¢ alquil)amina, por ¢jemplo tnetilamina) 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 férmula (VI1I) puede prepararse reaccionando un
compuesto de formula (I) con un mtrnto de metal alcalino (tal como
NaNO,) o un mirito organico (por ejemplo 1so amilo nitrito) en
presencia de un acido adecuado (tal como acido acetico) y un adecuado
solvente (tal como agua o una mezcla de agua y acido acetico) y a una
adecuada temperatura (tal como una temperatura en el rango de 10 a

15 C porejemplo 10a 10 C)

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

preparacion del compuesto de formula (A)

Una sal de un compuesto de férmula (III) puede prepararse
reaccionando un compuesto de férmula (III) con el acido necesario en un
solvente adecuado (tal como agua un alcohol aliféitico que contiene 1 a 4
dtomos de carbono (por ejemplo etanol) o un simple ester (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 (IIT) puede presentarse desprotegiendo
un compuesto de férmula (IX)



HDNWTOQ
°)<o ° (V8]

por egjemplo por hidrogenacién (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 atomos de carbono por
ejemplo etanol) a temperatura ambiente a una presién adecuada (tal

como 1 a3 bar porejemplo 1 0al 5 bar)

Un compuesto de formula (IX) puede prepararse reduciendo un

compuesto de férmula (X)

R oj\’bﬂ\r"\/@
o)(o ° (9]

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 hidndo de litio o DIBAL H en un
adecuado solvente polar (tal como tetrahidrofuran)

Un compuesto de formula (X) puede prepararse reaccionando un

compuesto de formula (XI)
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R 7

con un compuesto adecuado L-CH,CO,R* {donde R* es C,, alquil
(especialmente etilo) y L es un grupo hbre 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 butoxido hidrido de sodio o una especie de litio C, ¢ alquil)

Un compuesto de formula (XI) puede prepararse reaccionando un

compuesto de férmula (XII)

HQ N
OX o P 41))
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 preparacién de una sal de un compuesto de férmula (111)

como se describio aquf anteriormente

En adicionales aspectos la presente invencion proporciona un
compuesto intermediario de formulas (II} (IV) (VII) (VIIT) (X) o (XI)
o una sal de un compuesto de formula (III)

Los siguientes Ejemplos 1lustran la invencién

EJEMPLO 1




L n

Este Ejemplo 1lustra la preparacién de 2 {[(3aR 4S 6R,6aS) 6
amino 2 2 dimetiltetrahidro 3aH ciclopenta[d][1 3] dioxol 4 1ilJox1} 1
etanol L sal de acido tartarico (1 1)

Paso a Preparacion de [3aS (3aa,4a,6a 6aa)] [tetrahidro 6 hidroxi 2 2
dimetil-4H ciclopenta 1 3 dioxol-4 1l] acido carbdmico fen:l metil ester

Carbonato de potasio (39 3g) se agregd a una suspension de [3aR
(3aa,4a 6a 6ra)]6 amino tetrahidro 2 2 dimetil-4H ciclopenta 1 3
dioxol 4 ol hidrocloruro (preparado como se descnbid 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 reaccion se agit6 a temperatura
ambiente durante 4 horas antes 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 punficé (810,
diclorometano metanol 955 a 90 10 como eluyente) para dar el
compuesto titulado (39 23g)
'H NMR (CDCl;) 6732 (SH m) 565 (1H, brs) 510 (2H brs) 459
(1H d) (1H d) 427 (1H, m) 419 (1H brm) 224 (1H brs) 1 69
(IH d) 1m41 (3H s) 126 (3H s)

Paso b Preparacion de [3aS (3ac 4a 6a 6aa)] [2 2 dimetal 6 (2
hidroxietoxi)tetrahidro-4H ciclopenta 1 3 dioxol 4 11] acido carbamico

feml metil éster

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

tetrahidrofuran (200m!) Después de 15 minutos bromo acetato de etilo



(3 7ml) en tetraludrofuran (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 reaccion se agito a 0°C 2 horas
adicionales

Boro hidndo de itio (2 79g) se agregé entonces en porciones a la
mezcla de la reaccion la cual se agito entonces a <5°C durante 16 horas
Acido acético glacial (23g) se agregd gota a gota a la mezcla fria
Despues de agitar durante 30 minutos se agregd agua (100ml) gota a
gota y la mezcla resultante se agitd durante 30 minutos Las fases se
separaron 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 El residuo se purifico (S10, acetato
de etilo hexano 25 75 a 50 50 como eluyente) para dar el compuesto
titulado (38 6g)

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

Paso ¢ Preparacion de [3aR (3aa 4a 6a 6aa)] 2 [[6 amino 2 2 dimetsl
tetrahidro 4Hciclopenta 1 3 dioxol-4-1lJoxi] etanol  (alternativamente
denominado 2 {[(3aR,4S 6R,6aS)-6amino 2 2 dimetiltetrahidro 3aH
ciclo-pentafd][1 3] dioxol 4 1lJoxi} 1 etanol)

Un precipitado de 5% de paladio en carbon (4g) en etanol se
agregd a una solucién del producto del Paso (b) (39 96g) en etanol
(250ml) y la mezcla se hdrogeno a 12 bar durante 20 horas El
catalizador se sacé por filtracién y el filtrado se concentré para dar el
compuesto titulado (23 65g)

MS (APCI) 160 (M+H" 100%)

L.
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Paso d Preparacion de [3aR (3aa 4a 6a 6aa)] 2 [[6 ammno 22
dimeti] tetrahidro-4Hciclopenta 13 dioxol 4 1] oxi] etanol L tartrato
(denominado  alternativamente 2 {[(3aR,4S 6R,6aS) 6 amino 2 2
dimetiltetrahidro 3aH ciclopenta{d][1 3] dioxol 4ilJox1} | etanol L sal
de dcido tartanico (1 1))

Una solucién agitada del producto obtenido en el Paso (c) (545g)
en etanol (3 8]) se calent6 a 35°C se agrego L é4cido tartarico (352g) (la
temperatura se elevé a 45°C) y la mezcla se agit6é a 40 — 45 C durante 1
hora La mezcla se enfrio a 20°C y el precipitado pegajoso resultante se
agitd durante 16 horas y luego se filtro El solido recogido se lavo con
dos porciones de 2 propanol (300ml luego 500ml) se resumio seco y

luego se secd en vacio a 40°C para dar el producto como cristales
blancos (728g)

EJEMPLO 2

Este Ejemplo ilustra la preparacion de trans (IR, 2s) 2 (3 4
difluorofenil) ciclo propilammna R sal de mandelato (nombrada

alternativamente trans-(1R, 2s) 2 (3 4difluorofenul)ciclo propanaminio
(2R) 2 hidroxi 2 feniletanoato

Paso 1 Preparacién de (E) 3 (3 4 difluorofenil) 2 4cido propenoico

Una mezcla agitada de pinndina (15 5kg) y piperidina (0 72kg) se
calent6 a 90°C Se agrego acido malénico (17 6kg) seguido por lenta
adicion durante SO0 minutos de 3 4 difluorobenzaldehido (12 Okg) La
mezcla de la reaccién se agito a 90°C durante adicionales 4 horas y 36
minutos Se agregd agua (58 5kg) y 32 liros de la mezcla de
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pindina/agua se sacé entonces por destilacion del reactor bajo presién
reducida La mezcla de la reaccién se acidifico a pH 1 con 37% de acido
clorhidrico (6 4kg) durante un periodo de 40 minutos luego se enfrio a
25 C con fuerte agitacion Los s6hidos se recogieron por filtracion se
lavaron dos veces con 1% de acido clorhidrico (34 8 L por lavada) una
vez con agua (61 L) y luego se sacé el licor a todo el traves en el filtro
El producto se secd entonces bajo vacio a 40°C durante 24 horas y 40
muinutos logrando 13 7kg del producto cristalino

Paso 2 Preparacién de (E)-3 (3 4 difluorofenul) 2 propenoil cloruro

Una mezcla agitada de (E)-3 (34 difluorofenul) 2 acido
propendico (8 2 kg) tolueno (7 4kg) y piridina (0 18kg) se calento a
65°C y luego cloruro de tionil (7 4kg) se agreg6 durante 30 minutos La
reaccion se agito durante adicionales 2 horas 15 minutos despues de que
se completo la adici6n, luego se diluyo con tolueno (8 7kg) El exceso de
cloruro de tioml diéxido de azufre y cloruro de hidrogeno se sacé por
destilacion conjuntamente con tolueno (10 L) bajo presidn reducida
logrando una solucién del (E)-3 (3 4 difluorofenil) 2 propenotl cloruro
(9kg aproximadamente) en tolueno

Paso 3 Preparacién de (IR, 28 5R) 2 1sopropil 5 metilciclohexil (E) 3
(3 4 difluorofeml) 2 propenoato

Una soluciéon de L mentol (7 1kg) en tolueno (8 5kg) se agregd
durante un periodo de 20 minutos a la solucién de (E)3 (34
difluorofenul) 2 propenoil cloruro (preparado como en el Paso 2) y
piridina (0 18kg 2 28 mol) agitando a 65°C La mezcla de la reaccion se
agito a 65°C durante adicionales 4 horas y 40 minutos despues de que se
completo la adicion luego se enfrio a 25°C y agito durante 14 horas La
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solucion se diluyo con tolueno (16kg) se lavé 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 seco azeotropicamente por
destilacién del solvente (20 L) bajo presion reducida. Dimeti] sulfoxido
(33 9kg) se agrego y el restante tolueno se destilo fuera bajo presion
reducida logrando 47 3kg de una solucién de (1R, 28 5R) 2 1sopropil
5 metilciclohexal (E) 3 (3 4 difluorofenil) 2 propenoato
(aproximadamente 13 3kg) en dimetil sulfoxido

Paso 4 Preparacién de dimetilsulfoxonio metiida
(dimetil(metileno)oxo A® sulfano

Polvo de hidroxido de sodio (1 2kg) preparado moliendo tabletas
de hidroxido de sodio en un molino rotativo a través de un tamiz de
metal de Imm e 10duro trimetilsulfoxonio (6 2kg) se agitaron en dimetul
sulfoxido (25 2kg) bajo una atmésfera de nitrogeno a 25 C durante 90
munutos La solucién se uso directamente en la preparacién de (IR 2R
SR) 2 1sopropil 5 metilcielo hexil trans 2 (3 4 difluorofenil) ciclo

propano carboxilato

Paso 5 Preparacion de (IR, 28 5R)-2 1sopropil 5 metilciclohexil trans
2 (3 4 difluorofenil)ciclo propano carboxilato

Una solucién de (1R, 25 5R)-2 1sopropil 5 metilciclohexil (E) 3
(3 4 difluorofeml) 2 propenoeto (aproximadamente 8 6kg) en dimetl
sulféxado (aproximadamente 27 9kg) se agregd con agitacion durante 20
minutos a una mezcla de dimetilsulfoxonio metilida (aproximadamente
2 6kg preparada como se describié arriba) 10duro de sodio
(aproximadamente 4 2kg) agua (aproximadamente 500g) e hudréxido de




sodio (aproximadamente 56g) en dimetisulféxado (27 7kg) La mezcla
de la reaccion se agito durante 2 horas y 50 minutos adicionales 25°C
luego se uso directamente para la preparacion de (IR, 28 5R)2
1sopropil 5 metilciclohexil trans (1R, 2R)-2 (3 4 difluorofenil} ciclo

propano carboxilato

Paso 6 Preparacion de (1R, 28 5R) 2 1sopropil 5 metilciclohexil trans
(1R, 2R) 2 (3 4 difluoroferul)ciclo propano carboxilato

Una solucion cruda de (IR, 28 5R)-2 1sopropil S metilciclohexil
trans 2 (3 4 difluorofenul)ciclo propano carboxilato producida como se
describi6 en el Paso 5 se calenté con agitacién desde 25°C a 50°C
durante un periodo de 1 hora y la temperatura se mantuvo durante una
hora adicional La mezcla se enfné luego con agitacion de 50°C a 35 C
durante 4 horas se mantuvo a 35 C durante 1 hora luego se enfrio a
26°C durante 4 horas se mantuvo a 26 C durante 1 hora luego se enfrio
a 19°C durante 3 horas y se mantuvo a 19°C durante 5 horas y 10
minutos El producto se recogié por filtracion logrando un solido
cnistalino (2 7kg) el cual se muestra que contiene una mezcla de
(1R,2S 5R) 2 1sopropil 5 metilciclohexil trans (IR,2R) 2 (3 4
difluorofenil) ciclo propano carboxulato (199kg) y (1R,2S 5R) 2
1sopropil metilciclohexil trans-(IR, 2S) 2 (3 4 difluorofenil) ciclo
propano carboxilato (85g)

Paso 7 Preparacion de trans (1R, 2R) 2 (3 4 difluorofenil) ciclo

propano acido carboxilico

(IR, 25 5R)-2 1sopropil 5 metilciclohexal trans (IR, 2R) 2 (3 4

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

4



diastereomerico) se disolvi6 en etanol (13 8kg) y se calento con
agitacion a 46 C Se agrego 45% de hidréxido de sodio acuoso (3 1kg)
durante un periodo de 20 munutos y la mezcla se agité durante
adicionales 2 horas y 27 minutos E| solvente (28 L) se sacé por
destilacion de la mezcla bajo presion reducida luego la mezcla se enfrio
a 24°C y duluyé con agua (29 3kg) después de lo cual el mentol liberado
se extracto en tolueno (3 lavadas de 3 3kg cada uno) E! material acuoso
restante se acidificé a pH 2 con 37% de acido clorhidrico (33 L) y el
producto se extract6 en tolueno (8 6kg 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 adicional tolueno (4 2kg) y se
seco azeotropicamente por destilacion del solvente (25 L) bajo presion
reducida Una dilucién final con tolueno (24 2kg) fue seguida por
destilacion del solvente bajo presion reducida (10 L) logrando una
solucion que contiene trans-(1R 2R)-2 (3 4-difluorofenil)ciclo propano
dcido carboxilico ( aproximadamente 3 45kg) adecuado para la
produccion 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 agrego a una solucion de trans (1R, 2R) 2 (3 4
difluorofenil)ciclo propano écido carboxilico (aproximadamente 3 45kg)
en tolueno (aproximadamente 12 15kg)) preparado como se describi6
arriba y la mezcla se calento luego a 65°C Cloruro de tionil (2 3kg) se
agrego durante un periodo de 1 hora y la mezcla se agit6é a 70°C durante
3 horas Cloruro de tionil se agregé (0 5kg) y la mezcla se agité 2 horas
adicionales a 70°C Una alicuota final de cloruro de tionil (0 5kg) se

(lg
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agrego y la mezcla de la reaccion se agité durante 1 hora a 70°C luego
se enfrio a 40°C Adiciones periédicas de tolueno (45kg, 3 adiciones de
15kg cada una) se hicieron durante la destilacion de solvente
(aproximadamente 60 L) de la mezcla bajo presion reducida, luego la
solucién de trans-(IR, 2R) 2 (3 4 difluorofenil)ciclo propano cloruro
carbonilo (3 8kg aproximadamente) en tolueno (aproximadamente 6 9 L)
se enfrio a 20°C

Paso 9 Preparacién de trans (1R, 2R) 2 (3 4 difluorofeml) ciclo

propano ézido carbonilo

Una solucion de trans (1R, 2R) 2 (3 4 difluorofenil) ciclo propano
carbonillo  cloruro  (aproximadamente 38kg) en  tolueno
(aproxamadamente 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 (922g)
en agua (6 2kg) agitacion a 1 5°C La mezcla se agité a 0°C durante 1
hora y 55 minutos luego la capa acuosa se diluyo con agua fria (3 8kg)
se agito brevemente luego se separo La capa de tolueno se lavd una vez
mas a 0°C con agua (3 8kg) luego con 20% de cloruro de sodio acuoso

(3 8 L) luego se almaceno a 3°C para adicional uso

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

propilamina.

Una solucion fria de trans (IR, 2R) 2 (3 4 difluorofenil)ciclo
propano azido carbonilo preparada como se describio en el Paso 9 se
agrego durante un periodo de 41 minutos a tolueno (6 Okg) agitacion a
100°C La mezcla se agito durante adicionales 55 minutos a 100 C



luego se enfrio a 20°C y se agrego durante un periodo de 2 horas y 15
munutos a acido clorhidrico (3M 18 2kg) con agitacién a 80 C Después
de-65 minutos la solucion se diluyo con agua (34kg) y se enfrié a 25°C

La capa de tolueno se retiro y Ia capa acuosa se basificé a pH 12 con
45% de hidroxido de sodio acuoso (3 8kg) y el producto se extracto
luego en acetato de etilo (3 kg) y se lavo dos veces con agua (13 7kg por
lavada) logrando una solucién que contiene trans (IR 2S)2 (3 4

difluorofenil) ciclo propilamina (2 6kg 91 8% de exceso enantiomerico)

en acetato de etilo (29 5 L)

Paso 11 Preparacién de trans-(1R,2 S) 2 (3 4 difluorofeml) ciclo
propanamimio {2R) 2 hidroxi 2 feniletanoato

Se agregd R () acido mandélico (2 26kg) a una solucién que
contiene trans (1R, 28) 2 (3 4 difluoroferul)ciclo propilamma (2 6kg
91 8% de exceso enantiomérico) agitacion a 17°C en acetato de etilo
(453 L) La mezcla se agito a 25°C durante 3 horas y 8 minutos luego se
filtr6 y lavo dos veces con acetato de etilo (13 8kg total) El producto
cnstalino se secé a 40°C bajo presion reducida durante 23 horas
logrando trans-(2R,2 S) 2 (3 4 difluorofenil)-ciclo propanaminio (2R)
2 hidroxi 2 femletanoato (4 45kg)

EJEMPLO 3

Este Ejemplo 1ilustra la preparaciébn de 4 6 dicloro 2

(propilsulfamil) 5 pinmidinamina

H
XN
fi/)\
HO” SN g NS
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Paso 1 4 6 Dilndroxi 2 (propilsulfanil) pirimidina

Agua (670 ml) se agrego a 2 dcido tio barbiturico (200 g) La
mezcla resultante se agitd y se agrego hidréxido de sodio (126 3g) se
agregd en porciones La mezcla se agité durante 40 minutos y luego se
diluyo con agua 1 metil 2 pirrolidinona (400 ml) y | 10do propano
(140 9ml) se agregaron luego El precipitado resultante se agitdé a 20°C
durante 22 horas El pH de la mezcla se ajusto luego a 6 5 por la adic1én
de 1M HCI (600ml) durante 30 minutos luego a pH 2 5 mediante la
adicién de 6 M HCl (190ml) durante 30 munutos adicionales El
precipitado resultante se agité durante 18 horas y el producto se aislo por
filtracion y se lavo sucesivamente con agua (4 X 100ml) etanol (200ml)
y agua (2 X 200ml) El producto se secé bajo presién reducida durante la
noche a 50°C para lograr el producto titulado como un polvo blanco

(185g)

Paso 2 4 6 Dihidroxi 5 [(E)-2 (4 metilfenil)diazenil] 2 (propilsulfanil)

pinmudina
o "

N”N , \N
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Etanol (25ml) 4 6 dimdroxi 2 (propilsulfaml)pirimidina (Paso 1
5g) y agua (25ml) se agitaron conjuntamente a temperatura ambiente
Hidroxido de sodio (1 02g) se agregé y se obtuvo una solucién clara La
solucidn resultante se enfrio 2 0°C y luego acetato de sodio (9 42g) se
agregl para dar la Soluciéon A
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En un recipiente separado se preparo una solucidn de p toluidina
(3 01 g) en agua (10 ml) A esto se agregd dcido clorhrdrico concentrado
(37% p/p de solucion acuosa 8 45 ml) La mezcla resultante se enfnoa
0°C y una solucion de nitrito de sodio (2 16g) en agua (10ml) se enfrio a
0°C y se agrego gota a gota a la mezcla de la reacci6n 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 agregé
a la Solucion A frfa (0°C) (la temperatura alcanzo los 8°C) La
suspension amarilla resultante se agito durante la noche y el pH de la
mezcla se ajusto a pH 1 mediante la adicion de 6 M HC1 La mezcla se
filtré y el producto recogido se lavé con agua (25ml) etanol (10ml) El
producto se secd bajo presidn reducida a 50°C durante 24 horas para dar

el producto como un solido amarillo (6 97g)

Paso 3 46 Dicloro 5 [(E) 2 (4-metilfenil)diazenl] 2 (prop:lsulfanil)

pinmidina

Pindina (2 58ml) se agreg6 a un precipitado agitado calentado
(70°C) de 4 6 dimdrox1 5 [(E) 2 (4 metilfenil)diazenl] 2
(propilsulfanil) pinmidina (Paso 2 S5g) en tolueno (15ml) Oxicloruro
fosforoso (18 7ml) se agrego gota a gota a la mezcla durante 15 minutos
(exoterma 94 C) La mezcla de la reaccién se calento durante
adicionales 4 5 horas y luego se evaporo El residuo se azeotropo dos
veces con tolueno (2 x 30ml) El residuo se disolvio en tolueno (50 ml)

y se filtrd para retirar algunos sélidos El solido recogido se lavé con
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tolueno y los filtrados combinados se lavaron con agua (30ml) y
solucién saturada acuosa de bicarbonato de sodio (30ml) La
evaporacién dio el producto titulado (4 98g) como un aceite rojo el cual
se cristalizo lentamente ante permanencia
Pasgo 4 Preparacién de 4 6 dicloro-2 (propilsulfal) 5 pinmidinamina
a
HN
I
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Una solucion agitada de 4 6 dicloro 5 [(E)-2 (4 metilferul) diazemil]

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 carbon (0 81kg, 50% p/p Pt/C) La presion del gas hidrogeno se
libero y el reactor se destellé con nitrégeno La mezcla de la reaccién se
filtro El solido recogido se lavo con 2 propanol (1 7kg) y los filtrados
combinados se concentraron bajo presién reducida El aceite residual se
enfrio a 20 C y disolvié en acetato de etilo (Skg) y agua (55 1) se
agrego El pH de la mezcla agitada se ajusto a pH 2 por la adicion de 3M
acido clorhidrico acuoso (800ml) Las fases se dejaron separar y la fase
acuosa s¢ descarg6 Se agregd agua (2 751) se agreg6 a la fase orgénica
y el pH se ajust6 a 2 mediante la adic16n de una pequefia cantidad de 3M
HCI (45ml) La fase acuosa se separo y la fase organica se concentro
bajo presién reducida a 30 50°C para dar 4 6 dicloro-2 (propilsulfanil)

5 pinmdinamina como un aceite viscoso rojizo que contiene acetato de
etilo que se disolvio en etanol (8 Skg) Solvente (6 51 de etanol/acetato
de etilo) luego se retird por destilacién a presion reducida Una adicional
porcion de etanol (4 Skg) se agregd al residuo y la deshlacién se repitio
para retirar 6 5 1 de solvente La solucién de etanol del producto se uso

sin adicional purificacion en el siguiente paso



EJEMPLO 4

Este Ejemplo ilustra Ia preparacion de [IS [la 2a 3B(1S*
2R*)5B] 13 [7 [2(3 4 difluorofenti)ciclopropil amino] 5 (propiltio)
3H 1 2 3 triazolo[4 5 dlpinmudin3 11] 5 (2 hidroxietoxi)ciclo pentano-
1 2 diol (nombrado alternativamente (1S 2S 3R, 5S5)-3 [7 [[1R, 2S) 2
(3 4 difluorofemil)ciclopropiljJamino} 5 (propiisulfanii)
3H[1 2 3]tnazolof4 S5 d]pinmidin 3 11} 5 (2 hidroxietoxi)-1 2 ciclo
pentanodiol)

Paso 1 Preparacién de [3aR (3ac 4o 6a, 6an)] 2 [[6 [[S amino 6 cloro
2 (propiltio) 4pinmidimilaminajtetrahidro 2 2 dimetil 3aH ciclo
pentafd] [1 3]dioxol 4yljoxietanol (nombrado alternativamente 2 [((3aR
4S 6R, 6aS)-6-1[S-amino-6-cloro-2 (propilsulfanml)-4
pinmdinil}amino) 2 2 dumetiltetrabudro 3aH ciclopenta{d)[1 3]dioxol
4-1l)ox1] 1 etanol)

o "'"It;t,,v
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La solucion etandlica de 46 dicloro-2 (propilsulfanil) 5
pinmidinamina, (preparada como en el Ejemplo 3 Paso 4) se agrego a 2
1[(3aR, 48 6R, 6aS) 6 amino 2 2dimetiltetrahidro 3aH
ciclopenta[d][1 3] dioxol 4 ilJoxu} | etanol L sal de acido tartarico (1

1) (118kg) Al precipitado espeso agitado resultante se cargo
tnetilamina (0 95kg) manteniendo la temperatura entre 20 y 25 C El
reactor se sello y la temperatura se increment6 a 120 125°C La mezcla

de la reaccion se mantuvo dentro de este rango de temperatura durante
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30 horas luego se enfrio a 75°C y se libero la presion La temperatura
de la mezcla se ajustd a 50°C y el solvente se retiro por destilacion bajo
presién reducida a 30 a 40°C Acetato de etilo (4 95kg) y agua (5 51) se
agregaron el pH de la mezcla se ajustd a pH 5 mediante adicion de 3M
dcido clorhudrico (100 ml) y las fases se separaron La fase organica se
lavo con 15% p/p de salmuera (S 51) luego se separd La fase organica
se concentrd bajo presién reducida (4 81 de solvente retirado) para dar 2

[((3aR, 4S 6R, 6aS) 6 1[5 amno-6 cloro-2 (propilsulfanl) 4

pmidinif]Jamino) 2 2di metil tetrahidro 3aH ciclopenta{d)[1 3]dioxol

4 1l)oxi] 1 etanol como un aceite viscoso castafio rojo que contiene
acetato de etilo El producto se uso sin adicional punficacion en el

siguiente paso

Paso 2 Preparacion de [3aR (3aa 4a 6aa)] 2 [[6 [7 cloro 5 (propiltio)-
3H[1 2 3}tnazolo[4 5 d]pinmidin 3 ilJtetrahidro 2 2 dimetil 3aH ciclo
penta[d]{1 3]dioxol-4-ylJoxi]etanol (alternativamente nombrado 2
({(3aR, 4S 6R, 6aS) 6 [7cloro S (propilsulfami) 3H [1 2 3]triazolo[4 5
d]piimudin 3 11] 2 2 dimetiltetrahidro 3aH ciclopenta [d][1 3]dioxol 4
1)ox1)-1 etanol)

Mo~ W@IEL/V

o, 0

X

2[((3aR, 4S5 O6R, 6aS)6 {[S Amino 6 cloro 2 (propilsulfanil)-4
pirimidiniljamino} 2 2 di meti] tetrahidro-3aH

ciclopenta[d]f1 3]dioxol 4 1l)ox1] 1 etanol como se obtuvo en el Paso 1
se disolvi6 en acido acetico (5 75kg) y agua (650ml) La solucion
resultante se enfridé a 2°C (con agitacion) y una solucién de nitrito de
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sodio (232g) en agua (1 25 1) se agrego tal que la 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 agrego Se agrego una solucién
acuosa de carbonato de potasio (41 37% p/p) se agregéd La mezcla se
separé y la fase organica se lavo con adicional solucion acuosa de
carbonato de potasio (3 8kg, 21% p/p) La fase acuosa se deseché y la
fase orgénica se concentrd bajo presién reducida para dar el compuesto
subtitulado como un aceite viscoso rojo- castafio usado sin adicional

purificacién en el siguiente paso

Paso 3 Preparacion de {3aR [3ac 4a 6a(IR* 2S*)6aa]} 2 [6 (17 {2
(3 4 difluorofenil) ciclopropiljJamino 5 (propiltio) 3H 1 2 3 tmazolo[4 5
d]pirimidin 3 1l)tetrahidro 2 2dimetil-4H ciclopenta 1 3 dioxol-4 1l)oxi]
etanol (alternativamente denominado 2({(3aR, 4S 6R 6aS) 6 [7
{[(IR,2S) 2 (3 4 difluorofenil)-ciclopropil)amino)-5(propilsulfaml) 3H
[1 2 3}tnazolo[4 5 dlpirimidin 3 1] 2 2 dimetiltetrahidro-3aH
ciclopenta [d]{1 3]dioxol-4 11}ox1)-] etanol)

bgee
N
HO -~ N | y ia/\/ F

o, 0

X

trans (1R, 25)-2 (3 4 Difluorofenil)ciclo propanaminio (2R)-2 hidroxi
2 feniletanoato (0 77kg) se cargé en un recipiente seguido por una
solucion de 2 ({(3aR, 4S 6R, 6aS)-6 {7 cloro 5 (prop:lsulfaml) 3H
[1 2 3]tnazolo [4 5 d]pinmudin 3 1l] 2 2 dimetiltetrahidro 3aH
ciclopenta [d][1 3)dioxol 4 i1ljoxs) | etanol (preparado como en el Paso
2) disuelto en acetomtnilo (3 85kg) A la mezcla agitada resultante se
agrego tnietulamina (0 81kg) a una velocidad tal que la temperatura de la

A7
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reaccién se mantuvo entre 20 25°C La mezcla de la reaccion se agité
durante 13 horas y luego se concentré a presién reducida a 30°C Al
residuo se agrego acetato de etilo (8 1kg) y agua (46 1) El pH de la
mezcla agitada de dos fases se ajusto a pH 4 mediante la adicién de 3M
HCI (450ml) La mezcla se dej6 luego asentar y separar La fase acuosa
se separo y la fase orgénica retenida se lavé con 15% p/p de solucion de
cloruro de sodio acuoso (4 15kg) la fase organica se concentro bajo
presion reducida a 30-50°C dando el compuesto crudo titulado como un

aceite rojo el cual se usé directamente en el siguiente paso

Paso 4 Preparacion de [1S [la 2a 3B (1S* 2R*)5B]13[7[2 (3 4
difluorofenil)ciclo-propilamino] 5 (propiltic) 3H 1 2 3 triazolo[4 5 d]
pirimudin 3 1l] 5 (2hidroxietoxa)ciclo pentano 1 2 diol (alternativamente
denominado (1S 2S 3R, 58) 3 [7 1 [(1R,2s)2 (3 4-difluorofenil) ciclo
propilamino) 5 (propilsulfanil) 3H [1 2 3]triazolo[4 5d]pirimidin 3 1]

5 (2 hidroxietoxi)-1 2 ciclopentanediol)

Wg;f}ﬁ?:

HO OH

Se agreg6 4cido clorhidrico acuoso (3 M, 4 81) a una solucion agitada
de 2 ([(32R, 48 6R, 6aS) 6 [7 {[(1R,25)-2 (3 4
difluorofenil)ciclopropil} amino) 5(propiisulfaml) 3H

[1 2 3]tnazolo[4 5 djpinmidin 3 1] 2 2 dimetil tetraludro 3aH
ciclopenta[d][1 3]dioxol 4 1l)ox1) 1 etanol (1931 kg) en metanol
(13 4kg) manteniendo la temperatura durante la adici6n entre 20y 25 C
La mezcla se agit6 entonces durante 24 horas a 20°C Hidroxido de sodio

(45% p/p solucion acuosa 780ml) se agrego luego para ajustar el pH de
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la mezcla a pH 7 2 El metanol se retird luego por destilacion a presion
reducida y se agregd acetato de etilo (14 3 kg) La mezcla se calento a
45 y la capa acuosa se separo Luego se lavo la fase organica 15% p/p
de solucion acuosa de cloruro de sodio (7 2kg) Se retiro acetato de etilo
(10 1) por destilaci6n a presi6n reducida Se cargd acetato de etilo fresco
(7 2kg) y la mezcla se filtré El filtro se lavé con acetato de etilo (1 Skg)
Los filtrados combinados se secaron por repetida adicion/destilacion de
acetato de etilo Cuando la solucion estaba seca el contemido del
producto de la solucién de acetato de etilo se determiné mediante una
tecnica de ensayo de cromatografia y se encontro que contenia 1 016g
del producto la concentracion de] acetato de etilo se ajusto hasta una
concentracién de Sml de acetato de etilo / g del producto crudo se
alcanzé La solucion de acetato se calento a 47°C e 130-octano (2 Sml/g
de producto 2540ml) se agrego luego durante 15 minutos El precipitado
resultante se agitd durante 30 minutos y luego 1so octano (2540ml) se
agrego durante 5 minutos La mezcla resultante se agito a 48 50 C
durante 30 minutos y luego se enfrné a 20°C durante 3 horas El
precipitado se agité a 20°C durante 6 5 horas y luego se filtro y lavo con
una mezcla que consiste de 1so-octano (1 25kg) y acetato de etilo
(1 6kg) El sélido recogido se secd en vacfo para dar el compuesto
titulado (920g) s1 se desea el producto crudo puede purificarse

adicionalmente empleando uno de los siguientes tres metodos

Recristalizacion a partir de acetato de etilo / 1so-octano

El producto crudo se disolvi6 en acetato de etilo (4 8 ml/g) a 55 C luego
se filtro para retirar particulas La solucion clara se devolvio al reactor
para recnstalizacion y la temperatura se establece a 50 C Se agrega

luego 150 octano (4 8 ml/g) durante 10 minutos El precipitado se deja
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permanecer durante 30 minutos despues de lo cual se enfria 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
1so octano (2x| 5 ml/g) El producto se secd bajo presion reducida a 50°C
dando un producto puro (>98% puro por analisishplc)

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 El precipitado se enfrio 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) EI producto se seca
luego en vacio a 50°C dando producto puro (>98% puro por andlisis
hplc)

Precipitado con 1so propanol

El producto crudo se suspendié en 1so-propanol 3 ml/g y se agito a 50°C
durante 72 horas El precipitado luego se enfrio a 20°C durante 3 horas y
la temperatura se mantuvo a 20°C durante alrededor de 30 minutos El
producto luego se filtro y lavo con | m/g de 1so propanol frio (<0°C)
Finalmente el producto se seco bajo presion reducida a 50°C dando un

producto puro (>98% puro por analisishplc)
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REIVINDICACIONES

1 Un compuesto de formula (I)

H HIN l =2 N
0
’\—0 NAS/\/
o U

2 Un proceso para preparar un compuesto de formula (I) que

comprende reaccionar un compuesto de férmula (II)

cl
HN I SN i
cl N/)\S/\/

con una sal de un compuesto de formula (III)

o}
HO” " D}'ﬂl (i)
1

°)<o

3 Un proceso para preparar un compuesto de formula (I) como se
reivindico en la reivindicacién 2 que comprende hidrogenar un

compuesto de formula (IV)

Ci ov)
AN i N

cl N”I\S/\/



donde Ar es fenl opcionalmente sustitmido por halogeno CI 4 alquil o
CI-4 alcox: para dar un compuesto de fébrmula (II) y reaccionar el
compuesto de formula (II) con un compuesto de formula (III) para

proporcionar el compuesto de férmula (I)

4 Un proceso para preparar un compuesto de formula (1I)

cl
H,N I N (n
ci N"l\s’\/

que comprende hidrogenar un compuesto de férmula (IV)

¢
Ar... . N

N N
P
o N SsTNS

donde Ar es fenil opcionalmente sustituido por halégeno C,, alquil o

C,4 alcoxi

5 Un proceso para preparar un compuesto de férmula (IT) como se

rervindico en la reivindicacion 2 que comprende clorinar un compuesto
de férmula (VIII)

§]
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OH
Ay N (Vi)
N®

A

donde Ar es fenil opcionalmente sustituido por halogeno C,, alquil o
C,, alcox1 para proporcionar un compuesto de formula (IV) y luego

hidrogenar el compuesto de férmula (IV)

6  El uso de un compuesto de formula (I) para preparar un compuesto

de férmula (A)
OH //N N F
(o A\ WP
d (A)
Ho ©OH
que comprende

(a) reaccionar un compuesto de formula (1) con un nitnto de
metal alcalino en presencia de un acido adecuado para

preparar un compuesto de formula (VII)

C ¥ Ii,ks,v

(Vi)
° o]

X

(b) acoplar el compuesto de formula (VII) con un compuesto de
férmula (VI)

€2
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o A

(c) desproteger un compuesto de formula (V) para proporcionar
el compuesto de formula (A)

7 Un proceso para preparar una sal de un compuesto de formula

(It
Ho’\fb;“": ()
X
que comprende reaccionar un compuesto de férmula (III) con el
acido necesario

8 Un proceso para preparar una sal de un compuesto de formula

(1II)
Ho’"‘v’qx::>}““ ()
1
g, .0
X

que comprende los pasos

(a) preparar un compuesto de férmula (XI)



(b)

(d)
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HOD)HC‘:O\):)
0 o (X1

reaccionando un compuesto de formula (XIT)

HO ,qu

o o (X0

con bencilo cloroformiato
preparar un compuesto de férmula (X)
0
Jk/ u O\Q
oY
'S o

X

reaccionando un compuesto de férmula (XI) con un
compuesto L-CH,CO,R* donde R* es C,, alquil y L es un

grupo libre)
preparar un compuesto de formula (IX)

Ho™~-§ TO\/Q

0. o (IX)

X

reduciendo un compuesto de formula (X)

preparar un compuesto de formula (I1I)

Ho ™R
(m)

°)<o



desprotegiendo un compuesto de formula (IX) y
(¢) preparar una sal de un compuesto de formula (III)

reaccionando el compuesto de formula (III) con el acido necesario

9 Un compuesto intermediario de formula (II) (IV) (VII) (VIID)
(X) o (XI) o una sal de un compuesto de formula (III)
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BRIGARD & CASTRO

SANTAFF DF. BOGOTA

PODER
Yo (nosotros) ASTRAZENECA AB

Domiciiado(s) en S 151 85 Sodertalje
SUECIA

Nombro(amos) a RAMIRO CASTRC DUQUE y/o
HECTOR GOMEZ MEJIA de Santafé de Bogotd
Colombia apoderados verdaderos y legales con poder
especial amplio y sufiente para recabar de las oficinas
y autoridades colombianas adminlistrativas judiciales y de
policla en cualquier Instancla o recurso (a obtenclén de
palentes de invencidn registros de marcas disefios
Industnales modeloa de utlidad depdsitos de nombres
comerciales y ensefias registros de derechos de autor y
contratos sobre los mismoz abiencién da certificados de
obtentor de vanedades vegetales asl como sus
prorrogas renovaclones anotaciones de traspaso
camblos de nombre y/o domicillo elaborar tramitar y
registrar contratos de licancla y licenclas de cualesgulera
wases hlervenlt como demandanie o coino demandado
en cuaiquer instancia y recurso anie cualquler Juez
corporacidn funcionario publico o autoridad en acclones
udiciales administratives y da policla tales como
oposiciones al registro de marcas acciones de caducldad
cancelacion y nuidad acciones relvindicatorias acciones
denvadas de la obtencidn o explotacidn de lcencias
acciones de competencia desleal demandas penales
acciones de Indemnizacldn de perjuiclos raclamos y
observaciones a solictudes de patentes diseflos
industnales modelos de utllidad en el ejercicic de
medidas cautelares y en otras acclones o medidas
similaras

A este efecto lo(s) faculio{amos) para elevar solicitudes
formular descripcliones aenmiendas protestas
declaraciones oposiclones cancelaciones nulidades
apelaciones y reclamos pagar impuestos cuotas y
gravamenes prescritos por la ley renunclar o desistir 8
derechos concedidos o en curso de concesiin recibir
toda clase de documentos y valores dando el descargo
respactvo y en general para dar ante dichas
autoridades todos los pasos necesanos al efecto indicado
y tomar toadas las medidas que creyeren conducentes al
resguardo de mis (nuestros intereses) con todas las
demds facultades lagales necesarias

Esle poder comprende la facultad de ratificar o conflrmar
en mi (nuestro) nombre lo actuado asf como [a facultad de
desistir transigir comprometer y la de sustiiuirio en todo o
en parfs y revocar sustituciones Asimismo
nombro(famos) a RAMIRO CASTRO DUQUE ylo
HECTOR GOMEZ MEJIA domiclhado(s) en la Carmera 7
No 1656 Piso 9 mis (nuestros) apoderados en
Colombia con [acultades para reclbir notificaciones y
designar spoderados judiciales o extrajudiciales

Otorgado y Ntmado en

COLOMBIA

POWER OF ATTORNEY
| (We ASTRAZENECA AB

Domiclied In S 151 85 Sodertalje
SWEDEN

Heraby appoint RAMIRO CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA of Santafé de Bogold
Colombia my (our ) true and lawful attomeys with
special ample and sufficient power to obtaln from the
Colombian administrative judicial and police offices
and authonties n any instance pnvieges of patents
of invention registration of trademarks indusinal
designs and utilty models registration of commercial
names and emblems registration of copyright and
contracts related thereto cerificales of cbiainers of
vegatable varieies as well as extensions renewals
and recordal of assignments and changes of name
and domiclle related to the above to prepare
prosecute and register ficanses of any kind to act as
plaintiff or defendant m any Inslance or recourse amd
before any |udge corporation public official or
authonty In judicial administrative and police actions
such as oppositions 1o the registration of rademarks
caducity cancellation and nulity actions claim actlons
denved from the obtalning or exploitation of licenses
action of unfaw competiton penal demands actions of
indamnittes for damages claims or observations on
patent applications models industriel designs and
utilty models 1n the exercise of preventive measures
and in other actlons or similar proceedings

To that effect they hereby empowered to flle
applications formulate descnptions amendments
protests deciarations oppositions cancellations
nullities appeals and clams to pay laxes quotas and
assassments prescnbed by law renounce or waive
the rights granted or In the procaess of grantng lo
recelve all kinds of documents and valuables giving
tha respective release of recelpt, and m general to
take before sald authontes the necessary steps to
such effect and any measures that they may deem
pertinent to the safeguard of my (our) intarest{s) with
all the other necessary legal powers

o

Thia power Includes the faculty to ratify or confim &

dasist settie and compromise on my (aur) behalf and

to substitute this power in wholg ocin-r

recelve not

[ - EI'J'EETE A
hoy de de 20 r This “,illV |
Flrma Signature /\g f.(-LL L ( € ) e %
Nomb Nar
Cargo Tie  DRlcroRmeemcs —
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# CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
Parsonalmente comparecid ante mi

a quien conozco y de quien me consta que fimod el
vjanternior documento debldaments juramantado declard y

llo que &l @8

De ASTRAZENECA AB

L")

Sociedad legaiments constituida para un periodo de
duracién que adn no ha terminado que el declarante

i estd autorizado por dicha compsailia para conferir esta

,,‘ poder qua &l sello estampado por &l al ple de tal poder
en nombre y representacién de la expresada compafiia
es el sello oficlal de ella y que el objeto pama el cual ss
confiere aste inetrumento estd comprandido dentro del
de la socledad

'il suscrito Notano hace constar que tuvo a la vista las
pruebas dae la existencla de la socledad

y que quien confiere el presenie poder es su
reprasantante

C

# Notario Pablico (sello)

CERTIFICADO NOTARIAL

f‘ PERSONA NATURAL
Hoy de de
comparecid{eron) ante ml

a qulen (es) conoz¢o y me consta qus as(so

persona(s) firmante(s) del documento_que?

quien(es) deciara(n) que otorgan el
y propdsitos que en ¢l se expresan.

';ﬁ Notano Pablico (sello\

«g§.EGALIZACION ANTE CONSUL COL MBIANGQ
S REQUERIDA

NOTARIAL CERTIFICATE (CORPORATION)

On this lt dayof*vwof 2eoc

Personally appsared bafore me

DAVID ERIC
io me known andq!nlgern to me to ba tne person who
signed the foregoing Instrument who being by me duly
sworn did depose and say that he (she) Is the

- — L

\
of ASTRAZENECA AB ke

Which is legally constituted for a term not yel expired
that deponent is authorized by said Company to confar
this Power of Attomey that the seal affixed hereunto by
tha deponent in the name and on behalf of sald
Corporation 18 the corporate seal thereof and that the
purpose for which this Instrument s granted |s Included
within the corporate purpose of company

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

Ao el
e TAaRY Zoo o

and that he (she) who granta the prasent power of
attomay |s its Representative

f—ﬂy

State of
under dats of

(3

-« Notary Public (Seal)
NOTARIAL CERTIFICATE
NATURAL PERSON
On this day of of
personally appeared before me

a5, Ik I8(are) known to me and who | attest executed the

going document and he (they) declared he (thay)

Notary Public (Seal)
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TRADUCCION OFICIAL No 432/2000 de las legelizaciones gue
se shcuantiran a continuacién de un Poder otorgado AGTRAZENECA
AB una compeftia domiclilada en 8 161 85 Sodertatje SUECIA al
doctor RAMIRO CAGSTRO y HECTOR GOMEZ Santiafé ds Bogols
D C Colombia del Ingiés «l espafiol las cusies pars su

identificacion se sella con el Sello del Traduclor al mismo
tiempo que la presente
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AREXOS Ei1 Poder arriba mencionado Certificacién Notarial
Corlificacidn por ol Secretario de Estado Principal de Su Majestad
Para los Asuntoe de Ia Comunided y sl Extranjero en Londres
ingisterra Cartificacion del Consulado General de Colombia en
Londres Inglsterra Autenticacion por sl Ministerio d¢ Reiaciones
Exteriores de Colombia
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Firma llegible (Firmado)
Notsrio Pdbilico

SELLO NOTARIAL EN RELIEVE
AR L e e e e S e e e s

REINO UNIDO DE LA GRAN BRETANA E IRLANDA DEL
NORTE

No D644894

Fecha 14 de Noviembre del afio 2000
Este documento porta

la firma/selio de J B Hodgeon

acluando on Ia capacidad de
Nolario Pdblico

Firmado por J Garbrah
Firma llegible (firmado)
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2 Yo
Por el Sscreiario de Estado Principal de
8u Mnajestad para los Asuntos de |(a na

Comunidad y et Extranjero

SELLO EN RELIEVE

HAY SELLO DE LA COMUNIDAD t’-
Y EL EXTRANJERO EN LONDRES ﬁ
INGLATERRA
ITTETS SRS TS SR BRSSO LA E SRS SR AL A Y Y
EN ESPAROL Le Certificacion del Consulado General de Colombia
sn Londres Ingiaterra bajo &l Nimero de Certificacién 1171722 de
fecha 16 de Novismbre del afic 2000 Autenticacién Hasla por el t
Ministerio de Relsciones Exteriores de Colombia bajo ol Nimero ﬂ
481834 de fecha 29 de Noviembre del afio 2000

(Pagados Derachos por valor de $106 00 Délares)
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ES TRADUCCION FIEL Y COMPLETA DE LOS DOCUMENTOS
ADJUNTOS

“N-_‘
HUGD MAYARRU ALVAREZ
[RADUCTOR E. INTERPRETE ORCIMY
Bow. IN76 [A lesllcls L2MA

Resolucion Nimero 1876 detl Minislerio de Justicla t‘
Fecha 4 de Diciembre del afio 2000
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SPERIBUSTRIA ¥ COMERCT0

Ruhraion  RIOKER 9000000
Fcke MDD BO0E-12-03 1 2, Foltes. 7

Trmits & 011 PCT-OTENT 279 Fogr
I 4L
M.uulﬂﬂlﬂlﬂﬂﬁmmlm‘

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARI0O  RADICADOR
PATENTE DE INVENCION MODELO DE UTILIDAD () ()
Indicacién de que se soficita la conceslén de una patente () { )
Datos de Identificacién det solicitante o de la persona que se presentalasolficliud () ( )
Descripcién de la nvencion. () {)
Dibujos de ser estos pertinentes. () ()
Comprobante de Pago de las tasas establetidas
COMPLETA ( ) INCOMPLETA ( ) { )
DISENO INDUSTRIAL ( )
indicacion de que se solicita el registro de Disefio Industnal () { )
Datos de identificacion del solicitante o de {a persona que presenta () { )
la solicitud
Representacion grifica y fotogréfica del Diseflo Industrial o muestra del
Material que Incorpora el disefio () ()
Comprobante de pago de las tasas establecidas ( ) ()
COMPLETA { ) INCOMPLETA ( ) ( )
4 ESQUEMADETRAZADO ()
Indicac:6n de que sokicria el registro de un Eaguema de trazado { ) ()
Datos de identificacion del soicitante o de la persona que presenta

La solicrtud
Representacion grifica del esquema de trazado
Comprobante de pago de las tasas establecidas

— gl gy
L ]
e T K e ]
et Sy Segmet

COMPLETA ( ) INCOMPLETA ( ) ()

Firma Responsable

Fecha
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Industna y Comerci
SUPERINTENDENCIA
2020
Bogotd, D C
Doctor Oficio N°
Ramiro Castro Duque 06847
Apoderado
ASTRAZENECA AB
ASUNTO- Radicacdn N° 02-100622
Solicitud intemacional PCT/SED101241
Fecha niclo fase nacional 02/01/2009
Tramde o1
. Evento 3
Actuacidn 430
Folios 001

Como resultado del examen de forma, realzado con fundamento el el articulo 38 de la Decisitn 486 de la Comisidn
de la Comunkiad Andina, articulo 27 del Tratado de Cooperaciin en Materia de Patentes (PCT) regia 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que.

0 La solicitud no contiene la copia dal documento en que consta la cesidn del derecho a la patents del inventor al
solicitante o a su causante (Art. 26-k) Deciadn 486)

0 La soficitud no contiene la traducciin de los anexos del reports de examen prelimunar intemacional (Art. 36.2.b)
del tratado PCT)

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 488 se le requiere para que dentro de! témino de
dos meses siguentas a la facha de notificacydn del presente ofico, complete los requisitos anteriorments enunciados.
. En caso de no dar cumpliimiento al presente requerimiento, la solcitud se considerard abandonada y perderd su

Notifiquese el presents ofiwo conforme a lo dispuesio en el numeral 52 literal 8) del capfiulo quinto del titulo
prmero de la Circutar Unica N° 10 de 2001

ALDX CARMENZA GES
Jefo de la Divimdgrde Nuevas Creaciones.

El antenor requerinsento fue notificado por fjacidn en lista do fecha,




