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Cheni cal process for preparation of aromatic _

cycl opropane esters and am des The present invention
w0 edoaness2t o conpounds useful as phar maceut i cal PCT/SE2007/000706

i nternedi ates, to processes for preparing said

intermedi ates, to internediates used in said

processes, and to the use of said internediates in the

preparation of pharmaceuticals. In particular, the

present invention concerns enantionerically pure
CHemairsa 1 \pdoaesap e Paidpndtien &fd admatdld & lopropane
edHeGEL IGRE dnfilddy epari ng said carboxylic acid

derivatives and their use in preparing

phar maceuticals. The conpound [%5-(Ia,92a,gfb .

* | * . - - - - A .= .

Th% %%sg%rngv&}}‘fl?gﬁr%laﬁ%] tg) ég}%gcrn%lg?/ ﬁ%ﬂ%lh oa% ﬁg{gﬁ@ e intermediates, to
procssgs for iprepeting shidbmtdqrmedintes,do mt@metipteS ufsdtin said processes, and to

e
prexet iNBnOS &ntéds eﬁdﬁﬁsmﬁ@amm@c?clgg@am&%%o&?ﬁ?&m

(Which is now usually referred to as P2Yi 2) receptor
dedlyailygh Rrasesses &y greparistpishsasboxyia peif detidigesand theit we in

L aleY Rl oY & of platelet activation, aggregation
IH%% e %gﬁﬁggﬁgﬁﬁ. We have now found an advant ageous

process for preparing enantionErichIy pure i o
I ne Q [ ci d _derivatives iC
T TR el P s S AL

cyclopropyl]amino]-5-(propy1thio)-3H—1,2,3-triazolo[4,5-d]pyrimidin—3-y1)-5-(2-

hydroxyethoxy)-cyclopentahe-1,2-diol (Compound A), and similar such compounds, are
disclosed in WO 00/34283 and WO 99/05143. These compounds are disclosed as Por
(which is now usually referred to as P,Y15) receptor antagonists. Such antagonists can be

used as, infer alia, inhibitors of platelet activation, 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

oA
F

v

Wherein R is an alkyl group.
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Compound A. The process offers the follow ng

advant ages: di astereoselecivity, enantioselectivity,
whpak/oysset d, potential for manufacturing (e.g. PCESERNT/G0706

and procedures suitable for |large scal e production,

non- hazar dous reagents, |l ess waste). According to a

first aspect of the present invention there is

provi ded a conpound of form2la IV IV Wierein Ris an

al kyl group. Suitabl e values of R include, for exanple,

(I -6C) al kyl such as nethyl, ethyl, n-propyl, _
Sujitalle pelopydf, R inchudeyfor exantpld, €1-6€hilityy | suckhagpasthils ethgl n-propyl,

..val ue for i g .eth he coppound _of formula IV may .

1“5@%Bﬁe$§PQ§aPﬁ&ﬁFé%b%nédﬁHHME$V5B?ﬁﬁﬁéspﬁy ccording to
a further aspect of the present invention there is
provi ded a process for preparing a conpound of formula

The compedeptdermsde A msy be arapared fom a Mrepawdp6 formrulsf Il

formula | is reduced to the conpound of fornula II
The reduction is carried out using a suitable reducing
agent. Suitable reducing agen®f8 will include those.

whi ch are able to reducké onyl group in the
conpound of fornmula I to oxyl group of formnula
Il and give an enanti on&tri excess of the conpound of
formula Il with the stereo %?enistry‘shomn in formula
H. ‘

According to a further aspect of the present invention there is provided a process for

preparing a compound of formula II from a compound of formula 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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Exanpl es of suitable conditions include, for exanple,
catal ytic reduction or use of a transition netal with
w@bkiosalsski gand. A particul ar exanpl e of a sui t B@I/8E2007/000706
reduci ng agent i s oxazaborolidine which may be forned
by m xing trinmethoxy borane and S-di phenyl prolinol,
foll owed by addition of borane dinethyl sul phide. This
is generally carried out in3an inert solvent such as
tol uene. The tenperature is conveniently maintained at
a tenperature in the range 25 to 45 C, for exanple 35
Thegotpo@didfdonauripdisrtcbatet] with tiriteduding sgent sfopdedVThi it Benerally
ucing agent .so fornmed.. This is generally carried =
co BN P R e s i T PS>l omentty matntained
atb@&m&rz&ﬁrldmﬂﬂe&aﬁf%etﬂusw,HMr&@ e NedoBE. a
tenperature in the range 25 to 45 C, for exanple 35 to
40 C. The conpound of formula IV may be prepared by
r i ] £ f I JJl o with a 0
Tl cRRE bt & Rt lp nRlp BB e desliienfof GRS
sel ected fromal kyl such as (- Calkyl. A preferred
agent is triethyl phosphonoacet at The reaction is
generally carried out gn an_iney ol vent such as
~ toluene. The reaction I SYg ~a$§§ carried out at a
tenperature in the range |B b 800C conveniently 40 to
60 e.qg. =

III

with a compound of formula :

]
26y—
R°0 P _COR’
RO (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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40 C. The reaction may conveniently be carried out in
the presence of a base. Exanples of suitable bases

w0 p@BAOE250di um hydride and al kali netal (for BXESFH0@7/000706
pot assi um or sodi um al koxi des (for exanple
t-butoxi de). Specific exanples are potassium and
sodi umt - but oxi de. The conpound of fornula Il may be
‘prepared by treating the cohpound of formula Il with a
base such as an al kali netal hydroxide, for exanple
sodi um hydroxide. This is conveniently carried out in
a suitable solvent su as mate&ﬁiThe conmpound of

t -

formula Il may be conveé o compound of formula
IV via the compound of f alll, without isolation
of the conpound of for [.in In a particular
enbodi nrent of the present invention, the conpound of
formula Il is converted to e compound of formula IV
by treating the conpound of "fornula Il wth a base

such as sodium hydride. This is generally carried out
such as tolu This is treated

e it o I LIENE AL

conwarted 18 dheXisimpdtind@of RIFRER IV byarehiing 116 cbAPSRAIP £ i
conyeni ent | P40 1o 60 C e%’. 40 %C. °Th€&%r esén‘?ﬂ“mlg““ha

basg sefugihydrids. othigiisgenerpihberaded gubin gr wpdsolventsuch as
toleREPEMBE ¢ i | ' eaf, ng. Lhe
oo o o o | Phl Bl SBP TS et LB liuiepe e
temgerature in the range 30 to 80 °C, conveniently 40 to 60 °C e. g. 40 °C.

The present invention also provides a process for preparing a compound of formula VII
which comprises treating the compound of formula IV with ammonia in the presence of a
suitable base. Suitable bases include alkali metal alkoxides such as potassium methoxide
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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sui tabl e base. Suitable bases include al kali netal
al koxi des such as potassi um net hoxi de or sodi um
woregoRoxEsee. An agent such as nethyl form ate nByT/8E207/000706
be present. The reaction is generally carried out in a
sui tabl e sol vent such as an alcohol in a suitable
sol vent. I n one enbodi nent, the reaction is carried
out in toluene and nethanol? VI1 The conpound of
formula IV may be treated with the base and then
treated with amonia. Preferably, the reaction is
The inyentiqarweidlnemebedfurthergllesmated vatht ntenancada the fottowingexasples.
exanple of a suitable pressure is 2 to 10 bar. The
reaction nay be carried out at an elevated
E tengffature such as 40 to 70 C5 for exanple at about
XgHp he present invention is also directed to

Prepaspénmels2-eit oFgshidif-lifnpraphenyethanpee pr esent i nvent i on

t | I
ghsegpiaNce o BB SL  S LA A
tempefatureide dbritdueshfrot Wm/haagadd!« 80T aBen dht@omleeyl thloride (198 0¢g)
wal R e e R g 5 TR B g ciional 0 s,

thedl a@dedi sidwlga t®hefizeRer (200860 8), v@&err(m briaey7ak95 Bydrdiforic
t ai n slurry was heated to 50 0C5t hen chl oroacet yl

acid (3G, @ dlzrmsth@a ftionetie teamsentese avas beptibelout e°C. Aifeer the

addif@tht R cd X oikitre YAS hadtbd fo56b (COUnadhe PGS Eépgﬁ%d. e organic

m nut es,
layer was washed twice with a 20 w/v% sodium chloride solution (200.0 mL). 2-Chloro-1-

(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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then added slowy to a mxture of ice (786.0 g), water
(196.0 g) and 37 w % hydrochloric acid (297.0 g),
walerostagsehe addition the tenperature was kept PEI/8ER060000706
OC. After the addition the reaction m xture was heated
to 60 OC and the | ayers separated. The organic |ayer
was washed twice with a 20 w v% sodi um chl ori de
solution (200.0 nilL). 2- chibor o- 1 - (3, 4-di fl uorophenyl)
et hanone (270.2 g) was obtai ned by vacuumdistillation
of the organic layer. Spectral data: 1H NWVR
of 2-chl oro-1-(3, 4-di fl uorophenyl ) et hanone i n CDC 3,
300 nHz 13CG-NWMR 0 2-chloro-l1 - 3,4-di luoro hen |
et hanone in CDO 3, 75 MHzExanple 2 Preparation of
Xa%%ﬁhhor 0-1-S-(3, 4-di fl uorophenyl)ethanol Trinmethoxy

E
prepgiapaat Zhihasels S o BRRehe e s 1o @
Trirﬁ&h&@%reﬁéf(@ﬂ%&m add¥dta€foosid tEthérﬁﬂné 1 2Sstifed kblafor O S-90

..mnutes at 40 C borane dinethylsulfde (22.3 g) was
diphegripeplisoed. 19 inioiuened 1376 milai AMiter tixring this spse fgr 80 minutes at
_ Thi : B ‘ 60
40 ﬁo‘éiﬁ%é&%?hﬁ%ﬁ@?@ t(%zé%n g)a\b%sgﬁd%q({%& g > WSSt duhifishihOthe
temperatotedretwdon(33, ahd dis P CuDhie pliene Wastshiand fier 60 HinGteg )t 40°C, then

B AL T
doséd over a period of 120 minutes maintaining the temperature between 35 and 45 °C.
After the completion of the addition the reaction mixture was stirred for another 60
minutes at 40 °C, then cooled to 10 °C. Methanol (69.7 g) was added over a period of 20
minutes controlling the gas formation and the temperature to a maximum of 35 °C. After
the addition the mixture was cooled to 20 °C, then stirred at this temperature for 30
minutes. The obtained solution was then distilled, under reduced pressure at maximum 45
°C, till the residual Methanol and trimethoxyborane was less than 2 wt%. The obtained
solution in toluene was then washed four times with a 10 wt% 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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After the conpletion of the addition the reaction
m xture was stirred for another 60 m nutes at 40 OC,
wao b@s/oesset ed to 10 C. Methanol (69.7 g) was adBETSEA8T/000706

a period of 20 mnutes controlling the gas formation

and the tenperature to a naxi numof 35 0C. After the
addition the mxture was cogled to 20 0C, then stirred

at this tenperature for 30 nmnutes. The obtai ned

solution was then distilled, under reduced pressure at

i h d
hed Y e ot 2t et s kST WindRRoRoRoe Gid Bbidiers (60.0 mL)

I 3
v L0804y Sk B3 bl

Whesihg Wéﬁlqnawrcom;néert a@ku@n(mrmp achs wfirénd foohm eﬁcbtlonal 60

mi A et erdt LY B s R SR TREE Gani o

dlﬂualgoghenlj@set}mmdon tojwfmd vias latidddessr 4 pafod®df4s wWiltwedIRfwing the
orrection with t Iuene a 33. Wt % sol uti on of

tenetofies FOSEE0 v 0 oy Gt di A BRI Comls obe abinisgd

miXtdib4va strbd RR LA taﬂ&iﬁbna)l g hgﬂrs atl 5U3°@’ RRAUE Jéxﬂ (TS?Q Lr@,) WY added

was characterize mass spectroscopy
andhe phgsas separatsd aéﬁ%y% IheRoh_Aa)e fotutios contalmng ethyl (1R,2R)-trans 2-

ro car | at e Sodi um
O B S BB b S R R pE B e P8 P )
and the resulting slurryheated to 40 0C, then a
sol ution of triethyl phosphonoacetate (38.4 g ) in

Thd lol@d @ &d¥6kidh WHs)characterized by mass spectroscopy (ED:

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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was added over a period of 60 m nutes keeping the

tenperature between 40 and 45 0C. When the addition
woR®sOmspt et e the reaction m xture was stirredP¢DSE2NT/000706

additional 60 mnutes at 40 0OC, then 90.9 g of a 33

wt % sol ution of 2-chloro-1-S (3, 4-

di fl uor ophenyl ) et hanol in tol uene was added over a

period of 35 mi nutes aIIovvigng the tenperature to raise

to maxi mum 60 OC. Once the addition was conplete the

obtained m xture was stirred for an additional 14

ALY TRl (02,00, A ASht FAEE e Dl 0088 B8 mu
Theaesulthigruryithletvagldrietl B ARG tor avsuddn of&. 4- di f | uar ophenyl )
cycl opropyl carboxylate was used as such in the next
Aftegidgying @Weﬁl&b@a}@&ﬁ?’,%@iﬂu@mhemmyelﬁaﬁoaﬂ artoxemidsy2 B ghwas
obt %Ct roscopy (El): Exanple 4 Preparation of '
;2R)-trans 2-(3,4-difluorophenyl) cycl opropyl
carboxami de Starting from '
‘2-chloro-1-S-(3, 4-di fluorophenyl)ethanol (30.9 g), -
Speetrfighta{ | R, 2R) -trans 2- (3, 4-di fl uorophenyl)

=

me

0 car boxyl at. e was epared as in exanple 3.
R SRR B i) SRR P b o1

s et hgnol (109.0| nl), metM jormatel (7.2 g) and 30
wt % sodi um net hpxi de i n nethanol (11} 5 g) were added

(ppad [oom tenperafure. The m xture wasj heated to 60 0OC
In A closed reagtor, thegpgéqbar NH -pressure was
a

1.2 app| CH(from £Hng

1.6 CH (from CH,) dxdxd
and CH-
CONH,
2.5 CH-Ph dxdxd
58 | NH,
M

6.8-7.1 | 3 x Ph-H

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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period of 4 hours the tenperature was maintained at 60
OC and the pressure at 2 bar, then the reactor was

W@ omBemseD room t enperature and vented. The r eBCT/BERD07/000706
m xture was heated to 60 0OC and water (277.2 nlL) dosed
over lhour, the tenperature was mai ntai ned at 60 0C.
The resulting solution was cooled to roomtenperature,
then filtered and washed wth 1/ 1net banol / wat er (69.3
m), then with water (49.5 nL) and finally wth D PE
(49.5 nL). The resulting crystals were dried at 50 C
in a vacuum oven. After drying (IR 2R)-trans
2-(3,4-difluorophenyl) cycl opropyl carboxam de (22. 8

Engx)plW&S obt ai ned. Spectral data: 1HNMR o IR 2R -trans

oro I b 1 de 13CNMR of
Preprratiorpl (RS-0 g il Tpher BB DO A omar

(m%)gr gﬁ"ﬁg'ﬁf%ﬂgr@pﬁ%ﬁgﬁﬁwl g%;)g%aéiﬁggg 0g)and 1574 g of 2

30 WidRs o SFNHOIE wete fixdd fahwmawdhe asuz)s °Cy Al Wprtdpsdlution of

carboxam de (25.0 g) and 157. g a 30 wt % sol ution
aquedusErOTIBY. & ghivaedosad aveﬁé\atte@adp 302@1@@3@211;43%1 %

sol agueous, Na red
el 38 1 (VL RRTHTAT R R A S AR AR RN i s
for 3 a@ﬁioxﬂ@ Rotrd 8t APiBicONTHGEestilting ﬁﬁb&dretm fHe@dRbicdm 60 °c

m xture was stirred for an additional 3 hours at 30 to
and3in@Cat thlseempsatite fogamadditiomel Jbinukrsn heated to 60 0C
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 respectively). 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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and stirred at this tenperature for an additional 20
m nutes. After cooling to 5 OC the pH of the reaction

woroosrss22vas corrected with HO 37 wt % (99. 1 BQT/8E40D7/@00706

Cla

pH of 8.5-9.5. iPrOAc (153.3 nlL) and MeOH (85.0 ni L)
were added foll owed by water (33.8 nL), after stirring
and decantation the phases were separated. The .
obt ai ned water |ayer was exfracted twice with i PrOAc
(75.0 and 55.0 nL respectively). And the conbi ned
organi ¢ phases were diluted till a concentration of 5
wt % The obtained solution contains (IR

2-(3,4-difluorophenyl)-cycl opropane amne (18.0 ¢
in 360.4 g solution). The roduct in solution was

. Chay pet®s feetedayingassmppeantofdemafyI APCl )l ains 1. A

process for preparing a conpound of formula IV IV
wherein Ris an al kyl group, which conprises treating
a conmpound of forrmula Il O 11} with a conpound of

formula 3 wherein Rl and RR & '%@pendently sel ect ed
fromal kyl. 2. A process clainmed in claiml1 wherein
t he conpound of fornulg s triethyl

IV

wherein R is an alkyl group,

which comprises treating a compound of formula III

with a compound of formula 3

2 _9 1
R20—P.__COR
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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phosphonoacetate. Q 3. A process as clained in claim1l

or 2 which includes the step of preparing the conpound
w@booBorsset a 111, which step conprises treati ngP@I/SE2007/000706

conpound of forrmula Il Ilwith a base. 4. A process for

preparing a conpound of forrmula IV IV which process

conprises (a) reducing a conmpound of fornmula | to give

a conpound of formula Il I11{b) treating the conpound
of formula Il . with a base to give a conpound of
formula I'l'l 11l (c) treating a conpound of formula |11

withiabase conpound of fornula 3 such as tri et hyl
phosphonoacetate. 5. A process for preparing a
conpound of forrmula IVIV conprising

4. A process for preparing a compound of formula IV

F:©“‘\\<L‘COZR
F

1\Y
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

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



a) the compound of formula Il Il is converted to the
conpound of formula IV by treating the conpound of
wo ooosi0is21 1| with a base such as sodi um hydri deP@l/SE2007/000706

treating the product of step a) with a conpound of
formula 3 such as triethyl phosphonoacetate. 6. A

process as clained in any one of the preceeding clains
whi ch al so includes a step & converting the conpound

of formula IV to a compound of formula VII vp 7.A

process as clainmed in claim®6 wherein the conpound of
formula IVis treated wgth a i ok N the presence of

a suitable base. 8. A pr‘\ as clained in any one of
clains 1-6 wherein R Rl-apd R2 are independently
selected fromnethyl, ethyl, n-propyl, iso-propyl,
n-butyl, and tert-butyl. 9.TWA process for preparing a

conpound of formula VIIVII conprising treating the
cor! nd of fornula IV IV

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

1]
R20—P__CO,R'
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



with anmonia in tibe presence of a suitable base. 10.

A process as clained in claim9 wherein the base is
waeomsomseet hoxi de. 11. A process as cl ai ned i nPCI/8E2008000706

wherei n the base is potassi um net hoxi de. 12. A

conmpound of formula Il, IIl or VII.

13

ZDQ, CONH,

Vil

- comprising treating the compound of formula IV

e

5 v

with ammonia in the presence of a suitable base.
10. A process as claimed in claim 9 wherein the base is sodium methoxide.
1o 11. A process as claimed in claim 9 wherein the base is potassium methoxide.

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



