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WO 2008/ 018822 PCT/ SE2007/ 000706 1 Chem cal process

for preparation of aromatic cycl opropane esters and
w@piodesssThe present invention relates to conmpoR@ISE2007/000706

useful as pharmaceutical internediates, to processes

for preparing said internediates, to internediates

used in said processes, and to s the use of said

intermedi ates in the preparation of pharmaceuticals.

In particular, the present invention concerns
Clesnirda 10 mafo ol VE ot i elpaiiad 16 | oFD adiomiat i¢aId@Wpropane
estdrk AORY iandideses, processes for preparing said

carboxylic acid derivatives and their use in

preparing pharmaceuticals. 10 The conpound [1S-(l a,

Thg ?éels%%rng\ée)%nmgﬁf%egﬁg %ééﬂn ghrdg%%éf‘ﬂ(ﬁ })ﬁ%;gi &é@%@%&éfd&%ﬁ 60
prgegsses fqﬁ]pmpammg sjind]ml}:rmyﬂl)a’sea -6 ﬁ}termedmtes used in said processes, and to
di ol nd A), and

oo ST e & AR O o o s e b P roblan e
praalﬁt iMNEnHoH &ntérds eﬁdﬁﬁﬁﬁeﬁ@l@%@@a@c?cl%r@%ﬁ%%&?hcp #old

(which is now usually referred to as receptor
dedlyailygh Rrasesses &y preparitpishsasboxyia pcid éell‘@tlmg%aildethelr Psetier

préphtifle phthRitigfis of platelet activation, aggregation
0 Ig);ranul atiron. W have now found an advant ageous

process for preparing enantionerically pure trans-
I tives which be
RS R SRRt M I S
dhigo1t t |
o oI W A R o R p BRER B3
hydranyathewdreydepentang:1, g@ab@%t@oamj%raod emmtaesuclmmnpablhd's are
h d

discfied B0, (BEA283 RIS b B8 A BRI PG e Gisiloted gp Por
(Whlh]e 1sptoessmually referdditoas Pﬁﬁﬁ)&ed:@tq@ aoMpeiass aSEMRRsisRcan be

used as mz‘er a}za L%‘xlbltors of plateiet actlvatlon aggregation or degranulation.

We have now found an advantageous process for preparing enantiomerically pure trans-
cyclopropane carboxylic acid derivatives which may be used in the preparation of
Compound A. The process offers the following advantages: diastereoseleéivity,
enantioselectivity, high yield, potential for manufacturing (e.g. reagents and procedures

suitable for large scale production, non-hazardous reagents,less waste).

According to a first aspect of the present invention there is provided a compound of
formula IV

o
F

v

Wherein R is an alkyl group.
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Wherein Ris an al kyl group. 30 WO 2008/018822

PCT/ SE2007/ 000706 2 Suitable values of R include, for
wez@spiss?2 (1- 6C) al kyl such as nethyl, ethyl, nP@r/eFRph7/000706

i so-propyl, n-butyl, and tert-butyl. A particular

value for Ris ethyl. The conpound of formula IV may

be prepared froma conpound of formula Il s OH F C

FI1 Il According to a furtler aspect of the present

invention there is provided a process for 10

preparing a conpound of forrmula Il froma conpound of
Sufitablavklaed of BrinCludeFot edaniple, Th6Chabiop autislashethel; sty Rnlprés1,

s S80STcEokoiodd EOTRRLT Al FAbF BrRoaohg agent .

Sui t abl e reduci ng agents will include those which are
able to reduce the carbonyl group in the conpound of
The sprapund efdoropda RY mew by mrepg:eg diprod camapavodl af farmahd] gi ve
an enantionetric excess of the conmpound of formula I

with the stereo chenistry shown in fornmula Il
Exanpl es of suitable conditiof¥ include, for exanple,

catal ytic reduction or GBse~Qf*a_CR0 transition netal
with chiral ligand. A par ul ar exanpl e of a suitable
reduci ng agent is oxazabordlidi ne which may be forned
by m xi ng trinmethoxy borane .and S-di phenyl prolinol,
foll owed by addition of borane dinethyl sul phide. This
is generally carried out in an inert solvent such as

toluene. The 25 tenperature is conveniently maintained
Acgprdingria ferthar apRect of thavprepomh wventionithera Srprayidedy process for

preparing a compound of formula II from a compound of formula I.

i][:]/ﬁ\/m
F
I

The compound of formula I is reduced to the compound of formula II. The reduction is
carried out using a suitable reducing agent. Suitable reducing agents will include those
which are able to reduce the carbonyl group in the compound of formula I to the hydroxyl
group of formula IT and give an enantiometric excess of the compound of formula IT with
the stereo chemistry shown in formula II.

Examples of suitable conditions include, for example, catalytic reduction or use ofa

transition metal with chiral ligand.

A particular example of a suitable reducing agent is oxazaborolidine which may be formed
by mixing trimethoxy borane and S-diphenylprolinol, followed by addition of borane
dimethylsulphide. This is generally carried out in an inert solvent such as toluene. The
temperature is conveniently maintained at a temperature in the range 25 to 45° C, for
example 35 to 40° C.
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exanple 35 to 400 C. WO 2008/ 018822 PCT/ SE2007/ 000706

3 The conpound of fornmula | is treated with the
WO ead8o183e2 agent so forned. This is generally PEI/SE®A7/000706

out in an inert solvent such as toluene. The

tenperature is conveniently maintained at a

tenperature in the range 25 to 450 C, -for exanple 35

to 40 C. 5 The conpound of f3ornula IV may be prepared

by treating a conpound of fornmula IIl FO )D'®W& F

[1l with a conpound of formula : 0 R20/P~-CO2R1 R
Tireopu@puadCof\fwenda hisRicateddvilthareduéingl ageen sefoihyd. S2iss k& tbrally

e N TN LG

ataa&’mpeeaiu@lmﬁtheﬁa@gé J5neub’ e abySRpRoad° £ol uene. The
reaction is is generally carri ed out at a tenperature

in the range 30 to 80C, conveniently 40 to 600 e.g.

TitBrfourtit SRAIA PR (AR S LEcERLN S Rba T

i ncl ude sodi um hydri de and alkall nmetal (for exanple
pot assi um or sodi um al koxi des (for exanple

~ t-butoxide). Specific gxanp|es pot assi um and
sodi um t-butoxide. 20 TR pound of fornmula 111 may
be prepared by treating t bnpound of fornula I
with a base such as angafl ke nmet al hydroxi de, for
exanpl e sodi um hydroxide. This is conveniently
carried out in a suitable sghivent such as water.

with a compound of formula :

R?0~ Pv002R1
R20 (3)

Wherein R' and R? are independently selected from alkyl such as (C1-6C)alkyl. A
preferred agent is triethyl phosphonoacetate.

The reaction is generally carried out in an inert solvent such as toluene. The reaction is
generally carried out at a temperature in the range 30 to 80°C, conveniently 40 to 60° e.g.
40°C. The reaction may conveniently be carried out in the presence of a base. Examples
of suitable bases include sodium hydride and alkali metal (for example potassium or
sodium) alkoxides (for example t-butoxide). Specific examples are potassium and sodium

t-butoxide.

The compound of formula IIT may be prepared by treating the compound of formula II
with a base such as an alkali metal hydroxide, for example sodium hydroxide. This is

conveniently carried out in a suitable solvent such as water.

The compound of formula IT may be converted to the compound of formula IV via the

compound of formula ITI, without isolation of the compound of formula ITI.
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25 The conpound of fornmula Il may be converted to the
conpound of formula IV via the conpound of fornula
wo kdog/ovisehout i sol ati on of the conmpound of forpal/aE2001/000706

WO 2008/ 018822 PCT/ SE2007/000706 4 O F IIl In a
particul ar enmbodi ment of the present invention, the
conpound of formula Il is 5 converted to the conpound

of formula |V by treating the conpound of formula Il .
with a base such as sodiumhydride. This is generally
carried out in an inert solvent such as toluene. This
is treated wth trlet¢yl phosph acetate. This is
generally carried out 'a ehipefature in the range
30 to 80 C, convenientl}y to 60 Ce.g. 40 C 10
The present invention_aksqprovides a process for
preparing a conpound of formula VII which conprises
treating the conpound of f la IV with amonia in
the presence of a suitable base. Suitable bases -

i ncl ude alkali nmet al al koxi des such as potassi um

» t hoxi de t hoxi de. An t h
I L e e B B s B Stpend S lemman s

congéﬂﬁ@hﬁltlheyco@fyoﬁn@df RtthulaTVayItehiidihe cSRbNRRALF IUERIAE wA a
hol in a suitable 1is solven I n one enbodi nent

basg ﬁ‘éﬁ S4B hyede, aFh isopuelly enmes ans niearamdrt ﬁehvmarsmh aSF
tollens:: r rrul

ng; rgléls %S:tléegtggl th tﬁhéhﬂl%ﬂols %";ﬁt}%ﬁ%@@%q? igene c\%ﬂn} out ata
temapnating t the mg@a@toe&(h‘m,wonvdmmﬂy 40t 60° € 2.gunolec,

pressure during the treatnent with ammoni a. An exanpl e

of a suitable pressure is 2 to 10 bar. The reaction
Themyseheineattioh alo Pudvidds a@ﬁo@b@fb@bﬁganﬂged '&ﬁﬁlﬁﬁlﬁﬁ %f foPMGR Vi1

40 to 700, C, _for exanple at out

Wh]gﬁ EQBpsep H%%|%qugp0&p§ of @irmé@tlé(mﬂoammmumd@ podsence of a
suith®lE a n n.al so

pr ogﬁftIEJ ees§ h?%@ggas?#tnglrugé g]ikg{] gjsepdﬁ gltflﬁ%ﬁ%ﬁ % i’(?c?ﬁsmé’? mgfhpxide
or sodium methoxide. An agent such as methyl formiate may also be present. The

reaction is generally carried out in a suitable solvent such as an alcohol in a suitable

solvent. In one embodiment, the reaction is carried out in toluene and methanol.

é:[::jm”<1,CONH2
F

VII
The compound of formula IV may be treated with the base and then treated with ammonia.
Preferably, the reaction is under pressure during the treatment with ammonia. An example
of a suitable pressure is 2 to 10 bar. The reaction may be carried out at an elevated

temperature, such as 40 to 70° C, for example at about 60° C.

The present invention is also directed to compounds of formula IV and VIL

The present invention also provides novel intermediates of formula II ITI or VIL
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WD 2008/ 018822 PCT/ SE2007/ 000706 5 The invention w ||
now be further illustrated with reference to the

wo edoBovEsey exanpl es. Exanple 1 Preparation of PCT/SE2007/000706
2-chloro-1-(3,4-difluorophenyl)ethanone 5 Al um nium
trichloride (210.2 g) was added to 1, 2-difl uorobenzene
(200.0 g) at room tenperature. The obtained slurry
was heated to 50 C, then chforoacetyl chloride (198.0
g) was added over 50 minutes. The reaction m xture
was stirred for an additional 60 m nutes, then added

The inyeptiontwillaom be furtherdflustrated withgefragipe tashe &llopiaseGny)es.
and 37 wt % hydrochloric acid (297.0 g), during the
addition the tenperature was kept below 60 C. After
the 10 addition the reaction m xture was heated to 60

El,"t'lmal?dlthe | ayers separated. The organic |ayer was
Preparption ok g-eldorg-1463.4-dineyophenybathanorel ori de” sol uti on

R e T
tempetpaure cLhel dojeined sBpucvasdicattettaso 16, théd ehbiRetyl chloride (198.0 g)

R e
theif a8ddasldwl$ tdvh Rlixtitebr13C7H/R e fwa?er%t@@@ By dmd 3%, Wholhyd#Q¢tRoric
VHz (Pp Assi gnnent

- .hen_| ethanone in CDC 3, 75
acid £97.Oce) e tha adsliprpibe tspezaire @25 kepibglow GG Aftesithst e

F-c visi
layer was washed twice with a 20 w/v% sodium chloride solution (200.0 mL). 2-Chloro-1-

add}t?(ﬁl e Ric t’)l'lgmiﬁ% Was dEat€d ¥ 6ol ! a%djt}?ell'a%r? ergfal'ed. %‘H@Mganio

(3,4-difluorophenyl) ethanone (270.2 g) was obtained by vacuum distillation of the organic

layer.
Spectral data:
"H-NMR of 2-chloro-1 -(3,4-difluorophenyl)ethanone in CDCls, 300 mHz
0 (ppm) H : Pattern
4.7 CICH, 5
73 Ph -5 dxdxdxd
7.8 Ph H-6 M
Ph H-2

BC.NMR of 2-chloro-1-(3,4-difluorophenyl)ethanone in CDCls, 75 MHz

3 (ppm) Assignment
45.7 CICH,CO
118.4 )
Ph C-2 and C-5, small Jz.c visible
126.2 A )
Ph C-6, small Jr.c visible
131.6 )
Ph C-1, small Jp.c visible
149.1-156.3
o Ph C-3 and C-4, large Jrc visible
189.3

CICH,COPh
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149.1-156.3 Ph C3 and G4, large JF-c visible 189.3
Cl CH2COPh WD 2008/ 018822 PCT/ SE2007/ 000706 6 Exanpl e
wQ2m@semsseat i on of PCT/SE2007/000706

2-chloro-1-S-(3, 4-di fl uorophenyl ) et hanol s Tri net hoxy
borane (2.7 g) was added at roomtenperature to a
stirred solution of S diphenylprolinol (4.7 g) in
toluene (128.6 nlL). After sStirring this mxture for 90
m nutes at 40 C borane di nethylsul fide (22.3 g) was
added over 15 m nutes maintaining the tenperature
between 35 and 45 C. This mxture was stirred for 60
m nutes at 40 C, then a solution of 2-chloro-
1- (3, 4-di fl uorophenyl)ethanone (70.0.g) in toluene

§4 1 n) mas 10 dosed over a perlod of 120 m nutes

tur 5 and 45 C.
Preﬂﬁ”@l‘mt"ﬂgcg I $?£EW‘“’FH§I’ aB the reaction
Tmﬂét?fé}éy%réﬁﬁgz o) kfag ddde@rat ARET B eI@Qtre 18 A4erR8 salrtidPo G-
then cooled to 10 C. Methanol (69.7 g) was added over

diphenylerqlisal @7 200 toengt(d%3. Cohe-r qruSngmngﬁbls gaistureoion Bl miptes at
40 TR ORI (23 ) So TN 35 sttt okl 12
tempdratiibe tetwem3Sraati 45 ECt This 80xthfe masrsm‘reé forHlaninbtea btrddd®C, then
a so J Ut | z]nch rg (ggn 1ﬁ1|1<fsrh;lé‘tlle:n¥ ?tﬁ%)gdee C cqg%{?e(?gf { renLaﬁtwas
doséd cNéEE b&Wl@O nineSs inaﬁlsmﬁlﬂgﬂlezern@&{amﬂé}"&w&wsmﬁd 45 °C.

solution in toluene was then washed four tines with a

After thegoympiefisacsi shesdditiopsistreactipnynixigre wes stisreggonangfyr 6he

misfh 8 P& Yo BYE [0 RESHaifihol 1510 s Ak bt BGeriod of 20

minwies bedrolirghthevgiseiorrdidd. a0 d the)temidreturetewl haxmguorgf36i°C. Afer
{ th 0.4 wt% ter.

the ot Ein 5P et R 0 20 Sri g0 af 0t Ebper bR op 0

mindte§.THRIBtdined-sofitidn iab e dRANEN YhA@trbRRed pMsRrORind @6 45
214.4 theoretlcal yi el d). The product in solution

°C, il hesifierl MaThanel aftﬁ/mﬁﬁ%xﬂz%étt@rwdwﬁhm 1%. Npeobtained
solﬂugﬁ% {ohdefidia@hen washed four times with a 10 wit% aqueous HOAc (280.0 mL)

at 45 to 55 °C and the obtained water layer back extracted with toluene (140.0 mL). Both
organic layers were combined and washed with water (140.0 mL). The resulting 6rganic
layér was azeotroped till less than 0.4 wit% water. After correction with toluene a 33 wt%
solution of 2-chloro-1-S-(3,4-difluorophenyl)ethanol was obtained (214.4 g theoretical
yield).

The product in solution was characterized by mass spectroscopy (EI):

M/z | Identification

175.6 | M*-H,0

143.6 | M'-CH,Cl

Example 3
Preparation of ethyl (1R,2R)-trans 2-(3,4-difluorophenyl) cyclopropyl carboxylate

Sodium hydride (13.4 g) was suspended in toluene (119.9 mL ) and the resulting shury
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175.6 M+-H20 143.6 M+-CH2A 25 Exanple 3 Preparation

of ethyl (1R 2R)-trans 2-(3,4-difluorophenyl)
weyaBomsepyl carboxylate Sodi um hydride (13. 4P@l/SEE87/000706

suspended in toluene (119.9 nL) and the resulting

slurry WO 2008/ 018822 PCT/ SE2007/ 000706 7 heated to

40 C, then a solution of tgkethyl phosphonoacet at e

(38.4 g) in toluene (60.0 was added over a period

of 60 m nutes keeping the tenperature bet ween 40 and

' h dd | ete the reaction
hegl 540 Chfhen &P hoRtioF s PP BRiare G8.2 ) Melbgnee(60.0 mL)

waéBdded ob&ed"pe%%d%f 80 Qfmlﬂeﬁgeeﬁ\ﬁlg/‘ﬂﬁe% %ér%lreor;etween 40 and 45 °C.
2-chloro-1-S- (3,4 s difluorophenyl)ethanol I'n toluene
dhedditipnovesiconpissy the deagtiorsBixtinn iies stiméd fonamadditemal 60

miEREAE -0 Bl 9008 38 TR R M ir G e

dlfklbmphﬁdfl)‘eﬂlanﬁinn aﬂnbng e agdeﬂlhbvbﬂﬁpé‘no@tof 8o nﬁ:mtltbﬂzﬁlbt @k
dd t ases separated a

tenfgSRHE S dE BT B A R SR BTy CompRiky obiped

mixdure(whs4tiftbd fdz' Qh QBMERY1 1 4 BY¥&EL QPS(P‘R}’ lﬂh&l%’c? ysag ?nL\ﬁ%s added

used as such in the next step oduct

andsthe phgsensepazsteding 6@8€eTheztelaemg/soMma csmemingoeslm pij R )rans 2-

o BT ol 80 I T

Exanpl e 4 Preparation of (1R 2R)-trans _ _
2-(3,4-difluorophenyl) cycl opropyl carboxam de is

Thesﬁraﬂ&dt s LA \gas@ﬁhﬁfzt@r&ed%y(rﬁasé _sﬁéc%%%ﬁ? ?}Jj‘ﬁ nyl ) et hanol

3079 g),; etnyt r trans
m/z Identification
2263 | M*

198.3 | M™-H,C=CH,

180.4 | M"-HOCH,CH;

153.7 | FoPhCH,CH,CH,"

127.4 | F,ph*

Example 4

Preparation of (1R,2R)-trans 2-(3,4-difluorophenyl) cyclopropyl carboxamide
Starting from 2-chloro-1-8-(3,4-difluorophenyl)ethanol (30.9 g), ethyl (1R,2R)-trans 2-
(3,4-difluorophenyl) cyclopropyl carboxylate was prepared as in example 3. The solvent
was distilled and to the resulting oil methanol (109.0 mL), methy! formiate (7.2 g) and 30
wt% sodium methoxide in methanol (11.5 g) were added at room temperature. The mix@e
was heated to 60 °C in a closed reactor, then 2 bar NHz-pressure was applied. During a
period of 4 hours the temperature was maintained at 60 °C and the pressure at 2 bar, then
the reactor was cooled to room temperature and vented. The reaction mixture was heated to
60 °C and water (277.2 mL) dosed over 1 hour, the temperature was maintained at 60 °C.

The resulting solution was cooled to room temperature, then filtered and washed with 1/1
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(3, 4-difluorophenyl) cycl opropyl carboxyl ate was
prepared as in exanple 3. The solvent was distilled

warwsvessehe resulting oil nmethanol (109.0 ni),PEESERND7/000706

formate (7.2 g) and 30 w % sodi um et hoxi de in

met hanol (11.5 g) were added at roomtenperature. The

m xture was heated to 60 C.in a closed reactor, then

2 bar NH3-pressure was applgi ed. During a 20 period of

4 hours the tenperature was mai ntained at 60 C and the
pressure at 2 bar, then the reactor was cooled to

r : T [ XA

meth BTREIRS L MNP RRFg 1D SF B TR o 3A0).
Thehedultingtdidstdl ewpe daied keSS inwvaotah deeh.at 60 C.. The

resul ting solution was cool ed to room tenperature,
Afterering (1R Shelgrns Ad3viadHserorhanyl) Tyalopoprioesionaigiz£22.8 g) was
ObtaI;—-’nCT/ SE2007/ 000706 8 net hanol /water (69.3 nlL), then
Wi water (49.5 nL) and finally. with DiPE (49.5 nl).
The resulting crystals were dried at 50 Cin a vacuum
‘oven. After drying (1R 2R)-trans

Spegtrgl at4- di f | uor ophenyl ) cycl opropyl carboxani de (22.‘8

I ai ned. ectral data: 1HNVMR o (IR 2R
Hg‘) 18 3)sirags 339 LEoueloprepyh FPoxdpifox ani de
§ & Hpattern (P dxdxd nCH (from CH2) dxdxd 1.6
CH [Trom CH2) aphd CH 2.5 CHpPh dxdxd 5.8. NH2

(ppM)8} 7.1 3 x Ph-H M
12 | CH (from CHy) dxdxd
1.6 CH (from CH,) dxdxd

and CH-

CONH,
2.5 CH-Ph drdxd
5.8 NH,
6.8-7.1 | 3 x Ph-H M

BC NMR of (1R,2R)-tramns 2-(3,4-difluorophenyl) cyclopropyl carboxamide

o (ppm) Assignment
16.7 CH;
25.0
C-CONH, or C-Ph
26.1
C-Ph or C-CONH,
15.
1153 Ph C-2, *Jr.c: 17.6 Hz
117.6
7 Ph C-5, Yp.c: 17.4 Hz
122.7
Ph C-6, *Jr.c: 6.0 Hz and *Jz.c: 3.5
135-
35155 Ph C-4 and C-3
174.3

CONH;
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13CNWVR of (IR 2R)-trans 2-(3, 4-difluorophenyl)

cycl opropyl carboxamde 5 (PPM Assignnment 16.7 CH2
WQ200B/0BSCONH2 or C-Ph 26.1 C Ph or CGCONH2 1RGI/SEMN7/000706

C2, 2JF C 17.6 Hz 117.6 Ph C5, 2JF C 17.4 Hz

122.7 Ph CG6, 3JF. C 6.0 Hz and 4JF_C 3.5 135-155 Ph

C4 and G3 174.3 CONH2 10 WO 2008/018822

PCT/ SE2007/ 000706 9 Exarrpl9e 5 Preparation of (1.R

2S) 2- (3, 4-di f1 uor ophenyl ) - cycl opr opane amni ne

(1R 2R)-trans 2-(3, 4-difluorophenyl) cycl opropyl

carboxam de (25.0 g) and 157.4 g of a 5 30 wt%

solution of NaCH were m xed and heated to 20-25 C A
Exatfples% sol ution of aqueous NaOCl (89.5 g) was dosed

over a period of 30 m nutes nai ntlai ni ng the

Pre:)efmi@m@ (1B, BORd R AtiTleorapheryll- A GRYAPTTAT™REs f i ni shed
e . . _ S |
(R GR TR A R b St PR 7 ebte

' 30 WA LA 8GO waftinked bii®beatdd tb BDLSCENMASGattls solftm cin

addi-tional 20 mnutes. io After cooling to 5 C the pH
aquedustfed GlddD f igh wanilosed preriansried pf L mEmpterRHNtpBIE AnGy oo

tem&;gl%hlzrle below 33 °C. Once the addition was finished the reaction mixture was stirred
for an additional 3 hours at 30 to 33 °C. The resulting mixture was then heated to 60 °C
and stirred at this temperature for an additional 20 minutes.

After cooling to 5 °C the pH of the reaction mixture was corrected with HC1 37 wt% (99.1
g) till a pH of 8.5-9.5. iPrOAc (153.3 mL) and MeOH (85.0 mL) were added followed by
water (33.8 mL), after stirring and decantation the phases were separated. The obtained
water layer was extracted twice with iPrOAc (75.0 and 55.0 mL fespectively). And the
combined organic phases were diluted till a concentration of 5 wt%. The obtained solution

contains (IR, 28)2-(3,4-difluorophenyl)-cyclopropane amine (18.0 gin 360.4 g solution).

The product in solution was characterized by mass spectroscopy (APCI)

m/z | Identification.

210.6 | MH™+ CH5CN

169.9 | MH"

153.2 | MH" - NH,
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g) till a pHof 8.5-9.5. iPrOAc (153.3 nL) and MeOH
(85.0 nL) were added followed by water (33.8 ni),

wa@bdaosno1ssei rri ng and decantation the phases werBCT/SE2007/000706

separated. The obtained water |ayer was extracted
twice with iPrOAc (75.0 and 55.0 L respectively). And
the conbi ned organic phases were diluted till a
concentration of 5 wt% Thé%btained sol ution 15
contains (1R, 2S)2-(3,4-difluorophenyl)-cycl opropane
amne (18.0 gin 360.4 g solution). The product in

a1 sosl ution was characteri zed by nmass spectroscopy (APCl) .

z ldentification. 210.6 M+ CH3CN 169.9 M+ 153.2

I\/W NH3 20 WO 2008/018822 PCT/ SE2007/ 000706 10

1. N pBceks fdippépaﬁ%s cﬁmpomfdaﬁéﬁmmgaﬁ/' conpound of
formJIaIV F CO2R F 51V wherein Ris an alkyl

group, which conprises treating a conpound of fornula

11,0 F10 Il wth a conpound of formJIaBO R2 2
,k C2R1 R O (3) FD CO,
F
Y

wherein R is an alkyl group,

which comprises treating a compound of formula III

with a compound of formula 3

0
R?0- P\/COZR
R20 (3)

wherein R! and R? are independently selected from alkyl.

2. A process as claimed in claim 1 wherein the compound of formula 3 is triethyl

phosphonoacetate.

3. A process as claimed in claim 1 or 2 which includes the step of preparing the

compound of formula ITT, which step comprises treating a compound of formula II
OH

F

I
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15 wherein R1L and Rz are independently selected from
al kyl. 2. A process as clainmed in claim1l wherein the
w@eoopowssek of fornula 3 is triethyl phosphonoak€r/sEzm®07/000706
zo 3. A process as clained in claiml or 2 which
i ncludes the step of preparing the conpound of
formula I'll, which step conprises treating a conpound
of formula Il OHF C 11 W 2008/018822
PCT/ SE2007/ 000706 11 wth a base. 4. A process for
preparing a conpound of formula IVF COZR F 5 1V
witht#i dse.pr ocess conprises (a) reduci ng a conpound of

formulal FC F 1 ~ 10 to give a conpound of fornula
I OH F Il (b) treating the conpound of fornula
4. | |A protdss for pesperii®a gonsovad oo ipeurdyvof fornmula 111 F
,"<~0 F 15 11l (c) treating a conpound of fornula
Il with a conpound of éftf%#§<§‘005
‘ ‘ F
v

which process comprises

(a) reducing a compound of formula I

FDJ\/CI
F

I

to give a compound of formula IT

OH
F
II

(b) treating the compound of formula II with a base to give a compound of formula IIT
O

F

I

(c) treating a compound of formula IIT with a compound of formula 3

P2 9 1
R“0—-P_CO:R
R20, (3)

such as triethyl phosphonoacetate.

5. A process for preparing a compound of formula IV
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20

O RO ~P~-COzR1 R 2 O (3) such as triethyl

phosphonoacetate. 20 5. A process for preparing a
weeovposse of fornula |V WO 2008/ 018822 PCT/SE2007/000706

PCT/ SE2007/ 000706 12 F COR F IV conprising a) the

compound of formula Il OH FCA F1 / 511 is

converted to the conpound of fornmula IV by treating

the conpound of formula Il 1&ith a base such as sodi um

hydri de. b) treating the product of step a) with a

conpound of formula 3 O R20-P.-~-CO2R1 R O (3) 10

such as triethyl phosphpnoace €co,®. A process as
claimed in any one of thE‘ e€di ng clainms which al so

includes a step of con ng the conmpound of formula
IV to a conpound of fornula VII ~ .,, .CONH2
comprising
a) the compound of formula II
OH

F:©/:\/CI
Foo

II
is converted to the compound of formula IV by treating the compound of formula II
with a base such as sodium hydride.

b) treating the product of step a) with a compound of formula 3

R20—P\/C02R
R20 (3)

such as triethyl phosphonoacetate.

6. A process as claimed in any one of the preceeding claims which also includes a step

of converting the compound of formula IV to a compound of formula VII

FD‘Q, CONH,
F

v

7. A process as claimed in claim 6 wherein the compound of formula IV is treated with

ammonia in the presence of a suitable base.

8. A process as claimed in any one of claims 1-6 wherein R, R! and R? are independently

selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl, and tert-butyl.

9. A process for preparing a compound of formula VII



lo~ F 15 VIl 7. A process as clained in claim®6

wherein the conpound of fornmula IVis treated with
w@eovsnise2i n t he presence of a suitable base. 2BCBSEW07/000706

process as clainmed in any one of clains 1-6 wherein R,

Rl and R2 are independently selected from nethyl,

ethyl, n-propyl, iso-propyl, n-butyl, and tert-butyl.

9. A process for preparingla conpound of fornula VII

WO 2008/ 018822 PCT/ SE2007/ 000706 13 F ,,,,., <, CONH2
VIl conprising treating the conpound of forrmula IV
CZR s IV with ammogia _jn, sence of a suitable
base. 10. A process gs “i‘ﬂ’gcclﬁﬁgcl aim9 wherein the
base i s sodi um nmet hoxi 10 11. A process as clained
in claim9 wherein the base i s potassi um et hoxi de.
12. A compound of forrmula Wi, 111 or VII.

- comprising treating the compound of formula IV

F:E :[\\“Q‘COZR |

1AY

with ammonia in the presence of a suitable base.
10. A process as claimed in claim 9 wherein the base is sodium methoxide.
11. A process as claimed in claim 9 wherein the base is potassium methoxide.

12. A compound of formula II, I or VIIL.



