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WD 2008/ 018823 PCT/ SE2007/ 000707 1 A PROCESS FOR THE

PREPARATI ON OF OPTI CALLY ACTI VE CYCLOPROPYLAM NES.
wohersmiigd2sl of the Technol ogy This invention reParsgE2100000707

a process for the production of optically active

2-(di substituted 5 aryl) cycll opropyl am ne derivatives

and optically active 2-(disubstituted aryl)

cycl opropane carboxam de derivative which are useful
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onpounds_are discl osed as P2 whi ch is now usual I'y

carb@madee&rw@tﬂéewmivm usefy @ptﬁ@ﬁedwém 25 Shei pseparat@meaf

ohaRA RO Sk 300 R AR atie b S st AP i s
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oSS (0 it bt Gplopeanne | aedbl ot dprgpound, and
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2-aryl cycl opropane- 1-car boxyl ate ester derivatives
conpoangtd are dstlopecbasdds €whichiis ndve uptaﬂ&ucﬁerrech tads RyYhi)aeddpyor

o A S B BRGSO Ry S ation,

aggt@atbek Mgkdhuibhcal |y active 2- phenyl cycl opropane
carboxylic acid in benzene solvent to form

correspondl ng acid chloride, and after concentrating
e84 i onyl chloride and benzene under reduced
e acid chloride is isolated and

Sonwpmfsese@ dwy kelbveih Fdrltind productionthf obicalBURtiRE 2 aoBPiopane
water to act on this, 2-phenylcycl opropane carboxam de

carhoxapislelemivatiyes, opirrlliagine 2! cyoleprondeming degyatives and
optl%%igggc%ksv_e é?#? @%&o;%foggﬁedl %hﬂ%@!{%@%‘%@ﬂe? Béva 9%: 20, p. 771

cess to obtain optically active
-ar yI 2- di met hyI cycl opr opane-| - car boxam de by
ter e corresp I’ldl ng acid

Exa lII l} t p Y op%caﬁy active 2- arylcy opropane
S S B Far (B PREERTy

carboxamide derivatives, are

(1) A process wherein excess thionyl chloride is reacted with optically active 2-
phenylcyclopropane carboxylic acid in benzene solvent to form corresponding acid
chloride, and after concentrating down excess thionyl chloride and benzene under reduced
pressure, the acid chloride is isolated and purified by distillation, and, by causing ammonia
water to act on this, 2-phenylcyclopropane carboxamide is obtained (J. Am. Chem. Soc.
Vol.109, p.2311 (1987), Journal of Medicinal Chemistry Vol.20, p.771 (1977));

(ii) A Process to obtain optically active 3-aryl-2-dimethylcyclopropane-1-carboxamide by
causing ammonia water to act on the corresponding acid chloride formed by reacting
thionyl chloride with optically active 3-aryl-2-dimethylcyclopropane-1-carboxylic acid (J.
Org. Chem. Vol.68, p.621 (2003));
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3-aryl - 2-di net hyl cycl opropane-| -carboxylic acid (J.
waones/odssesn Vol . 68, p. 621 (2003)); WO 2008/ 018828/SE2007/000707

PCT/ SE2007/ 000707 2 Exanpl es of processes for the

production of optically active 2-aryl cyclopropylam ne

derivatives, are: (iii) A process wherein

chl or ocar boni ¢ aci d ethyl ester is reacted with 2-aryl

sy 4 Priecan b vy  ou BT b dieaEbiteyianine
derivathRs f#sponding acid azide is formed, and 2-aryl

cycl opropyl anine is obtained by Curtius rearrangenent
(iif) v priocedsivéhetein ghlnmcaﬂaronwmcwm esteh inreagted wih | 2- a1yl Cyclopropane

et by o SO B AR o b ARSRESE By AR gp o,

corr@dyoﬁﬂlh?@mdkyzm@ 1§1ﬁ)rﬁfed5@ﬂlZJﬁBthbwlamﬂleh@omtned by U‘metms
optically active 2,

rear@mmwy%lﬂuh@&@lﬁaﬂeofi\ﬂ%wﬁ%&bﬁl@m Nol2® Pt ddRER: of
VVOB%@ZZ& okoku 5-3865); Exanples of a process for the
production of optically active 2-arylcycl opropane

(iv) @aprocess tabtamsdoeesmhadingdl, 2 déssthylary clpeopylaming by causing
cally acti

t bt
chlope: prERs-RISeaRBLIERCLioRe 1 e i openlsypetise 22-
dlmgt}ﬁ 0991'6?1%2&%4 RebdkiBIdedR HleirB@nkd b 0290 (K S5 -3895).v €

ef o m de via several steps using benzaldehy&é
derlvatlve as the starting material (W01 /92263);

o obtai.n o t| Vi
ExaipbigchaRbreaiy teay o aipa h el st s ¥ ausionang o
carb¥ylaRA&stdr dgripAtRes) Tonoaegid.c acid ester derivative mnth
¥|cally active _dih drobenzofuran | et hyl ene, OXIde
) ﬂ@mﬁﬁéﬁ fovabtain opheallyrasien e womg@r eRdisscd dsriyaitesby o

cycloﬁfso?%e&{bngéﬂg? %{Sjix%’%gn% opth%! e@@e@ of 9%)\)121 s?&éﬁﬁ@ieﬁusing

r0CeSS to produce’ o active Z-ary
benmmé}gﬁé deyvaive aethdetdrting nmtmal ¢W 6011 Q268! |y active

I | b
(v1) i Bioess WAAbIaB] SP R o Re ks rggsd & Sepbhndeatbory ot
derﬁgttnfer B}gﬂ A Iﬂ% h\fﬁgadeﬁE 901d%§te9 @éﬁ\%ﬁ% Wnﬁ%‘n&ﬁlﬁ&h@é

era steps, and thereafter opticall Y,
d1h3aird)b emeoﬁremyi/ bthykcyc: buide dpaEvetive am th@stan@e @fdrase (Prganic Process

Resgab R SR PRSI GRFr BALT OUPY: for e i nt o ati o azi de,
and optically active 2-aryl

Examples of a process to produce optically active 2-aryl cyclopropylamine derivatives

from optically active 2-aryl cyclopropanecarboxylic acid, are:

(vii) A process wherein benzaldehydes is used as the starting material and derived into

optically active ester or amide via several steps, and thereafter optically active 2-aryl

cyclopropane carboxylate ester is obtained by cyclopropanation. This optically active

~ carboxylic acid derivative is formed into acid azide, and optically active 2-aryl

cyclopropylamine derivative is produced by Curtius rearrangement (WO01/92263).
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cycl opropyl am ne derivative is produced by Curtius
rearrangenent (W001/92263). WD 2008/018823
WOCISHERNB 7/ 000707 3 Di scl osure of the | nvent POWSEZN07/000707

the process for the production of optically active

2-aryl cycl opropane carboxamydes referred to in (i)

above, only the process to produce

2- phenyl cycl opropane carboxam de 5 from

2- phenyl cycl opr opane carboxylic acid is described and
Dis@oRrOseEs Idvehtigg oduct i on for 2-(disubstituted aryl)

cyclopropane carboxani de derivative is not disclosed.

Moreover, in the process (ii), there is nmentioned the
In therosss fdfr de produactivmi afreptiedlly astive 24 Mcy@@mpar@carboxamldes

Al e ok e —

fron?@f eXARY s @ c@rH%B( Bes&d IsesBitedualiiagiodks for production for
dlsubstltu ed ary cycl opropane 10 car boxam de

2- (dw@bastvatedwl) @yolmﬁomﬁng@a@@é@mdsé@amw is pot disqhossdeMereover, in
d
e 5k 1 RPN RL OR8] 1ORTHGR b RN, Sao 2 gmayo-

phel(iyl@}’dkﬁj’r@mb apiboRardRIe] a‘ndQI,Zlarﬂahﬁ{%@ﬂomﬂylhden@ayﬂbpmpane
rearrangenment from opticall ane

carb@ammslﬁymdca BLOPEPSifs wRrﬁéucélpaPﬁ%iﬁ%ﬁﬁiﬂsmw@e%%ywh <3Pa e
cardOQURYR deribdtiveSs E@dl?élbsteﬁbl e for a comrerci al

preparation mnet omthe viewpoint of safety
because it is via an acid azide |nterned|ate havi ng

expl asi ve pr rtie over.,.. in.th
SeoFif R pirgoost 06 Bepaietos of PHAE %0l 8583 Fiepiiinine
dena@twev 8pﬁ‘can? Qe Heryh My@o%‘@ﬁﬁ&ﬁlﬁlerc&ﬁ%@%ﬁﬁ Pesttuced by Curtius
However i's not “sulta for a commercia
rearmnepmﬁ@tt frasm opiseahlydetivotarsieydlapsogsoe werbokylaeame iy the aforesaid
u ield.is | r i
prochS CE Bt oot bt Sl KRR bR bbb mE Rl 5 e
vievttnt @s@ﬂ’eﬂ_ﬁl@dcdusﬁﬁﬂ@&fi@ar( 401d azid® iryerhiedla&r Jodgsextphosive
produce optically active_ 2, 2-dj net
progey@;qsom%wegml the mpesss @ﬁ}, ,oegq:qlbf agqu: @@me is produced from the
| t aned
op e A e T e P S st for
a commderoxal plrepam‘uon: arethoddninl medacwp(anu ofeacommy)bemuse:jﬂddesl low
25 Thirdly, roces

t
wheg by Eaehop s chifid oot B5iGE the POt BaREh oHRb obreR e ator the
afor‘é{ﬁﬁd iﬁﬁkbéé}lv)' dhi} BR ;b&dse %ﬁdﬁe‘lﬁﬁ@ﬂl}( Notive Q@—ﬂﬁ%tﬁﬂ

tive | uor ophenyl ~ cycl opropanecar boxyl i
CYC@erqwlmlm@ frpm Qﬂﬂc&]llfﬂ etivie\2, 2 Jianashirleysdoriopans Oa¥h0éﬁmlde is

men 101n1¥ d a%rodess for production of 2-(disubstituted aryl) cyclopropane

-

carboxamide derivative is not disclosed.

Thirdly, in a process for the production of optically active 2-arylcyclopropane carboxylate
ester derivative, in the aforesaid process (v), optically active 3,4-difluorophenyl
cyclopropanecarboxylic derivative is obtained by cyclopropanation after converting 3,4-
difluoro benzaldehyde starting material into optically active ester or amide via several
steps. However, it is not commercially suitable from the viewpoint of productivity and
gconomy. For example, the starting material is expensive, the stereoselectivity is

insufficient in the cyclopropanation and also there are many numbers of steps. Moreover,
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di fl uoro benzal dehyde starting nmaterial into optically

active ester or amde via several 30 steps. However,
wOoRoisp1ssa8 comrercially suitable fromthe vi ewporssE2007/000707

productivity and econony. For exanple, the starting

material is expensive, the gtereoselectivity is

insufficient in the cycl opropanation and al so there

are many nunbers of steps. Mreover, WO 2008/018823

. PCT/ 007/ 000707

b Rk SR B e PR ATy b P

cycléﬁfdp@ﬁé&m T8 dxeF ot BpiRI1e @cﬁf@dlhﬁﬁbb&ﬁomta@ﬂ Teth«yﬁane oxide is
|hydrobenzofuranyl et hyl ene oxide 1s nentioned.

meritionpdt Itas prtedsecsss & thaprognesivnaligereral ongisakachivity [3t i c al
Ewwggﬁéﬁﬁ%%w(mﬂﬁ&%a&y&kqpropane carboxyl ate ester. 5

Ces%' %o produce optically active 2-aryl
cyclopropylan1ne derivative from optically active

2-aryl cycl opropane carhoxyl ate ester derlvatlva usi.ng

Fourthiy;, § pracese prediereptisallyl aptive ard cvelonionykaning erivative from
optléélgn QL L, %%gy@%gﬁrneec x@la@@ é&%l dggl??tg\{]@%gr@te §7115] ot

sion pro puri sent i al
conthueciatly iviablef from iassafetys $temdm$rﬁ Ibecawswt}teyacftbazddar integmediete has

cycl opropanat,.on, king this ocess. un bIe f
xRSO E R A AP SO TS £l BES B BFu R kiR pregiptivity
durihBYBe cylclprofRaEss eSakdt this}B6caas Sndhitable tf@ibé&nrﬁélhal preparation

comerci al productlon There is a need for

becasme pedrairoguctiyd¥s whi ch addresses areas such as
safety, econony, productivity and the 15 |ike. An
ef ficient process has now been di scovered for the

Thu) @6 Peddesids ofitlined heainkiyitadld foy eodm@faydl production. There is a need for
cyclopropylan1ne derivatives or salts thereof. The

a co&px@@r@gﬁé PECESECly p@chqugq g2y su'glg' EH §a}fetyyecoggmﬁgprgduct1v1ty and the
kel €adi |y available optically active styrene oxide
derivative as the starting material. 20 An efficient
process for the production of optically active

ropyl ami ne at i v
an fGiER ﬁ%ﬁ\ﬂs Be b H%‘fﬁmﬁ%ﬁmp&?é%omg opfisaf]y active 2-aryl
cycﬂ)btc‘cﬁ)?fl/a?ﬁlﬁg deﬂ_\t&'tl%ep&oééﬁ§ therd@N THE pHRES 23R & M{gﬁ Bfftical purity by

I hexpensl vel y as-a comer ci al pr epar ation ne
usinplareadifcomilddla @ptl@albfra@tlm efyrene omdeelnnmwetaséh@sta@ng material.

o RSB SFohFhet EESA L S b r
a Hefnehabartaigsibit sdg Rdive@h{Fochlofits BBfbeen discovered. This process

can be used safely and inexpensively as-a commercial preparation method.

Thus, according to the present invention there is provided a process for the production of
optically active cyclopropylamine derivatives represented by general formula (2) or salts
thereof

R1
R3 R

(2)
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RR RZI R4 NH2 (2) W 2008/018823 PCT/ SE2007/ 000707

5 (wherein R, R2, R3 or R4 denote a hydrogen atom
wopbisgngd2By substituted 1-10C cyclic or acycl pcTakEkoph/o00707

group, optionally substituted 6-10C aryl group or

optionally substituted 7- IQC aral kyl group, and *

denotes an asymetric carbon centre) characterised by

reacting opti cally active cycl opropane carboxamn de

wASERIC B O (et RN El ok RS St byl [ Bt or

acy&lﬁtﬁalﬁﬂ@oﬁ;ﬁ |o§t161ﬁllyr§ub$tﬁﬁt§d 6Vl (l(jhr?}/@@ﬁﬁ bebptichall sutiarted 7-

resence of alkali netal hydroxide of 5-30

10Ce@F@HﬁYbE@HP, ang(f @mpteé@n;asymmtrw;ﬁsﬂm Pl is sodi um

RS B i el RO S Bk api Y el
repﬂe@erﬁéﬂmogmﬂraﬂ)fforhhﬁaﬂc)r mula (1). In a particular
enbodi nent there |s—p¥—ev+ded—a—ppeeess for the

production of optically acRW cycl opropyl am ne
derivatives or salts ereof %erein Rl, R2, R3is
hydrogen atom and R4 éﬁlHorophenyl group. 15
In a further enbodi maRﬂ, I'S Brovided is a
process for the production of an optically active
2-aryl cycl opropyl am ne derivative represented by
general formula (9) or a gallt) t hereof, NH2

(wherein R', R%, R?, R* and * have the same said definitions) with hypochlorite in water in

the presence of alkali metal ‘hydroxide of 5-30 equivalent.

Suitably, the hypochlorite is sodium hypochlorite; and in particular the quantity used of the
hypochlorite is 1-5 mole equivalent with respect to compound of the formula (1). Ina
particular embodiment there is provided a process for the production of optically active
cyclopropylamine derivatives or salts thereof wherein R, R% R® is hydrogen atom and R*

is 3,4-difluorophenyl group.

In a further embodiment, there is provided is a process for the production of an optically
active 2-aryl cyclopropylamine derivative represented by general formula (9) or a salt

thereof,

(9)

wherein * denotes an asymmetric carbon centre), wherein an optically active 2-aryl
Y

cyclopropanecarboxylic acid derivative represented by general formula (7)



F'-;~F (9) 20 (wherein * denotes an asymetric
carbon centre), wherein an optically active 2-aryl
woyaisgpsapanecar boxyl i ¢ acid derivative represearsa2diny000707
general formula (7) WO 2008/018823 PCT/ SE2007/ 000707
6 CO2ZH F 'o - F (7) (vvher%in * denotes an asymetric
carbon centre) is obtained by de-esterifying the
optically active 2-aryl cycl opropane carboxyl ate ester
derivative represented by general formula (6) CO2R5
FF (6) 5 (wherein, RS {escopional l'y
substituted 1-10C cycl i f acyclic alkyl group,
optionally substit UtF 20C aryl group or optionally
substituted 7-10C ara kyI group, and * denotes an
asymmetric carbon centre)f which is obtained by
reacting the optically active styrene oxide
derivative representéd’ y general formula (3) O F/ F
10 (3) (wherein * denotes an asymmetric carbon
(wheeeid d&:ncﬂws ammsiyrmtieltgic earbd)rveermal) ish),bthhhad lojedd-esi¢rifyang the

r ener
optm?ﬁ) ac 1ve 1c¥clopro ane ca?boxy? te ester c&:nzfatlve represented by general

formula (6)

CO,RS

F

(6)

(wherein, R® denotes optionally substituted 1-10C cyclic or acyclic alkyl group, optionally
substituted 6-10C aryl group or optionally substituted 7-10C aralkyl group, and * denotes
an asymmetric carbon centre) which is obtained by reacting the optically active styrene

oxide derivative represented by general formula (3)
O

F

(3)
(wherein * denotes an asymmetric carbon centre) or optically active halohydrin derivative

represented by or general formula (4)
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OH ~ X FF (4) W 2008/018823 PCT/ SE2007/ 000707 7

(wherein X denotes a hal ogen atom and * denotes an
wagyesrmess c carbon centre) with phosphonoacet PCTAE2007/000707

ester derivative represented by general fornmula (5) O

R60 ~P~COZR6 RO (5) (wherein R5 or R6 denote

optionally substituted 1-10C cyclic or acyclic alkyl

group, 5 optionally substituted 6-10C aryl group or

Qpt i |1y substituted 7-:10C aral kyl ar LN .
oGP &R0ty 2 et k0 aft | AR Fovp i GHGgpbo oLl wit
phoSpionoRdehip abid SRl devkaitive eepi@gehﬁeatbz\zg@nelﬁpwhﬁam(s;ed by

obt ai ned general formula (8) CON FF (8 (wherein

* denotes an asymmetric carbon centre) which is

obt ai ned by reacting the 1% obtained aforesaid 2--aryl

cyclopropanecarboxylid*%btﬂ\gsﬁﬁbﬁFive Wi th ammoni a

after being activated Rf®@h carboxylic acid activator

is reacted with oxidant. There is also provided a

process for the productiofisof optically an active

2-aryl cycl opropane carboxam de derivative

vt e phkEdensts sty Pt AC kel o VRl w0
optiFRAIEy ABLQHRA A C0Eryl @fshp or GRS substituted 7-10C aralkyl group) in

the presence of base, and optically active 2-aryl cyclopropane carboxamide derivative

represented by obtained general formula (8)

CONH,

F

(8)

(wherein * denotes an asymmetric carbon centre) which is obtained by reacting the
obtained aforesaid 2-aryl cyclopropanecarboxylic acid derivative with ammonia after

being activated with carboxylic acid activator is reacted with oxidant.

There is also provided a process for the production of optically an active 2-aryl

cyclopropane carboxamide derivative represented by general formula (12)

o <] _CconH,

(12)
(wherein R” denotes an aryl group substituted by 2 or more halogen atoms, and * denotes
an asymmetric carbon centre) characterized by reacting with ammonia, optically active 2-

aryl cyclopropanecarboxylic acid derivative represented by general formula (11)
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an asymetric carbon centre) characterized by reacting

W th amonia, optically active 2- aryl
woyaisgpsapanecar boxyl i ¢ acid derivative represearsa2diny000707

general formula (11) WO 2008/018823 PCT/ SE2007/ 000707

8 O R7 Y (11) (wherein, R7 denotes an aryl group

substituted by 2 or nore halogen atons, Y denotes

carbonyl group activated group, and * denotes an

asynmetric carbon centre) which is obtained froman

optically active 2-aryl cycl opro@anecarboxylic acid

derivative 5 represented by efjal fornmula (10) R7

.<~"C02 R (10) (whereinyR an aryl group

substituted by 2 or nore hal bggn atons, and * denotes

an asymetric carbon centre) by reacting with a

carboxylic acid activator. 10 There is al so provided a

process for the production of, anjoptically active

2-aryl cycl opropane carboxaéiﬁelerivative, wherein

the reaction is carried out by using the conpound of

formula (10) obtained by de-esterifying an optically
(wherid, ¥€ RadEYin aIéIYQ QPARREBY DX WlRé Bal88dPAtoms, Y denotes

deri’'vative représénted by general formula (13) R7 -"
cart@Dg] grof potivhted(guhep,end *RBnotehan asynopetiio aiboy centre) which is

substituted,.1-10C,cycl i or. acyclic ,al kyl r,ou .
bt o ih PSR Cer TR b RptoRuRii aflb farive |
1em§%MEdBy@@@mﬂﬁiﬁﬁﬂ@ﬂ@gkyl group, and R7 and have the

sane said definitions). WO 2008/ 018823

PCT/ SE2007/ 000707 9 There _jis also provided a process
for the production of ap t G@iHy active 2-aryl

cycl opr opane car boxani e «defivative, wherein the
reaction is carried out by Using the conmpound of
formula (13) obtained by reacting the optically active
styrene oxide (10)

(wherein R’ denotes an aryl group substituted by 2 or more halogen atoms, and * denotes

an asymmetric carbon centre) by reacting with a carboxylic acid activator.

There is also provided a process for the production of an optically active 2-aryl
cyclopropane carboxamide derivative, wherein the reaction is carried out by using the
compound of formula (10) obtained by de-esterifying an optically active 2-aryl

cyclopropane carboxylate ester derivative represented by general formula (13)

7 ~<LCO:R®

(13)

(wherein R® denotes optionally substituted 1-10C cyclic or acyclic alkyl group, optionally
substituted 6-10C aryl group or optionally substituted 7-10C aralkyl group, and R’ and *

have the same said definitions).



10

15

derivative represented by general formula (14) ~o R~
5 (14) (wherein R7 and * have the sane said
wdebaisriigd2eans) or optically active hal ohydri n decrsaioveon7o7
represented by general formula (15) OH R7 X (15)
(wherein R7 and * have the gane said definitions) with
phosphonoacetic acid ester 710 derivative represented
by general formula (16) O 11 R9O - P~C02 R$ ROO (16)
wher e enotes |ona stltut
The&?xb%@ %P@E@EP’F‘%P"%% GQ’F% 1° F"bﬂ%ﬁ‘i Yaﬁh‘ﬁgﬁ%t ed

cyc ﬁfp%n@ c¥bogdRide d@ﬁvaﬁ%' @H@Hnﬁh@ﬂﬁ%ﬁéﬂ Wicediel 01:1@5:5/ using the
aral’kyl group, and * have the sane said

conajmhing of famsla (18) olrftelnpd bs m@ng:fhem@eallymwe stygengl oxisle
i ded cess production of an
der%ﬁﬁ?'e rgmeﬁerggc! %(/ gerﬁar%l? LE? ng propane car boxam de

derivative to obtain (1R 2R)-2-aryl cycl opropane

car boxam de derivative of fefnmula (12) using a

(IR 2R)-2-aryl cycl opropangtarboxylic acid derivative
of formula (10). The pr esent invention al so provi des
a process for the production of an optically active
2-aryl cycl opr opane car bo>(a ge) derivative to obtain
a (1R 2R)-2-aryl cycl opropane carboxylic WO

(Wl’% ﬁ@ lﬁ% 2 @f\? §§1%Q 9% fi %ggé)g&és) o ?ﬁéﬁlgq&%{lby RibMRirin derivative |

usi ng | opr opan
repmaafrb@i(w gd:nerﬂid)mtula (iesni vati ve of for nul a (13). There
is also provided a process for the production of an
optically active 2-aryl SOpycl opropane carboxam de
derivative to obtain a (IR 2R)-2-aryl cycl opropane
car boxyl at e R7

(15)

(wherein R’ and * have the same said definitions) with phosphonoacetic acid ester

derivative represented by general formula (16)

o
R°O—P._CO,R®
R°O

(16)

(wherein R® denotes optionally substituted 1-10C cyclic or acyclic alkyl group, optionally
substituted 6-10C aryl group or optionally substituted 7-10C aralkyl group, and R® and *
have the same said definitions) in the presence of base. There is also provided a process
for the production of an optically active 2-aryl cyclopropane carboxamide derivative to
obtain (1R,2R)-2-aryl cyclopropane carboxamide derivative of formula (12) using a
(IR,2R)-2-aryl cyclopropanecarboxylic acid derivative of formula (10). The present
invention also provides a process for the production of an optically active 2-aryl

cyclopropane carboxamide derivative to obtain a (1R,2R)-2-aryl cyclopropane carboxylic
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ester derivative formula (13) using (S)-styrene oxide

derivative fornula (14) and (S)- hal ohydrin derivative
woaoswigs2615). I n particular there i s provi dedrar/SE2007/000707

process for the production of an optically active

2-aryl cycl opropane carboxajy de derivative, wherein R7

is 3,4-difluorophenyl group. 10 The present invention

al so provides an optically active 2-aryl cycl opropane

..car.bgx ivativ
i R T e R ST
demgﬁ%@fsdmﬁﬂd(q@ed by 2 or nore hal ogen atons, and *
denotes 15 an asynmmetric carbon centre). In

partlcular in the optically active 2-aryl cycl opropane

ey

cycl6 Mr&fxaﬁﬁk[dﬂdrﬁraﬁ@t)o dbgaina ( I]HRZRR)Z-a’&ybawlopropane carboxylate

ane. car boxam de derlv ive. .Th
estex QyBRLY ﬁ)r@ium lgbusing @ﬁ&)@%‘%ﬁ e dereatve %ﬁsﬁi % and ()-
haloﬁﬁ(ﬁﬁﬂ: @rlvhtigs gdr}ﬁid QYRR % ﬁ%@id\f@%?l/&:egsf i@fT’che
expensi ve uoro enzene using a f mann

produetian oanggrieally adtwe@ein’glr @iclopronp cabesamids darisaifve, \B{h@f ein R’
ensi ve, way of preparing the optically active
1S3§rﬁlﬁ'gqf %reapslr%fﬁﬁp derivative which is useful as an
internediate in the manufacture of pharnmaceuticals

and pesticides. WO 2008/ 018823 PCT/ SE2007/ 000707 11
The Phesentdnvantion @tsom&owdemmmsaléﬁf aqtiye RrArgloy dlgpropang @yboxamide

demgﬁgg 6?)&%%3}4? FR3eral %}%LJYa t ot al 1.)

process, deest erification process,
3) amdation process and 4 Hof mann rearrangenent
process. Hereinafter, th ANy is described in

detail for each procé%s *»5 Firstly, there will be
descri bed 1) cycl opropanati bn process. 0

(17)

(wherein R'® denotes an aryl group substituted by 2 or more halogen atoms, and * denotes

an asymmetric carbon centre).

In particular, in the optically active 2-arylcyclopropane carboxamide derivative of formula

(17), R is a 3,4-difluorophenyl group.

More particularly, the compound of formula (17) is a (1R,2R)-2-aryl cyclopropane

carboxamide derivative.

The present invention provides a process for preparing an optically active
aminocyclopropane derivative from inexpensive 3, 4-difluorobenzene using a Hoffimann
re-arrangement. In general, the process is a safe and inexpensive way of preparing the
optically active aminocycloprane derivative which is useful as an intermediate in the

manufacture of pharmaceuticals and pesticides.
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R7' <l or 7 OH -t- RO0 P~CO2R8 No- R7.~C02R8 R R90

(14) (15) (16) (13) Step 1. Cycl opropanati on process
waQodsrmigaspounds represented by forrmula (14), RZT/SE2007/000707

denotes an aryl group substituted by 2 or nore

hal ogen atons. Suitable vaIuF§ for R7 includes for

exanpl e, a 2, 3-difluoropheny group

3, 4- difluorophenyl group, 2, 4- dlfluorophenyl group,

Thgic3 VAérsturétllf cﬁ)%rg)ocfugﬁ? éﬁ ﬁo&gpfégh@ntyl(ﬁ)gs LN isfeé O{eog %%Q%e’:ly in total 1)

cyéﬂol&oﬁarﬁnﬁn pﬁﬁ:&ﬁf Dy ascarFgioNMion [HHELR, 33 anffdﬁioﬁ'ﬂr&regpm
di chl or ophenyl

3, 4-di chl or ophenyl group,
ogx,n@,mpreaqgn@r@napmee% hH Fayhe lg]vmtp)n is described in detail for each
pn%e% 5-trichorophenyl group, 2,3,4,5-tetrachl orophenyl
group 2,3,4,5, 6- pentachlorophenyl gr oup,
3 dlbronnphenyl group, 3 4- di br omophenyl group,
i br onop enyl rou 3,4-tribronophenyl group,
F“éﬂ}ﬁ ﬂSer? W‘%P% h‘@ D %E@ﬁopanéﬁgl progesget r abr onophenyl
group, 2,3,4,5, 6-pentabrono phenyl group.
3, difluoroph@myl group is Qreferred. Mreover, *
rd€hot esOhn VRQEKT i ¢ +car BAOrencosm® In—m—her—mrdw’glzcoz'28
20 styrene oxitde derivati vB°® ornul a (14) contains an =«
agyymetric carpgn centre. Thi gg i nvention includes anyqs
optically active substance or racem c m xture of the
(14) Preferably it is optically
Ste@cglﬁ&gl%glfg’s?%%’c ny%e d nost preferably it is a
conpound whose absolute configuration of asymmetric
carbon centre is In the compound of fornula
In gopeyoungdsregessenied b& ﬁorafru)h (1 d%. ;ﬂe@ms*@, 7 80 gepupysubstiguted by 2 or

mo?@ﬁaﬁo ait&ﬂf nSI{Iﬂ or aﬂg&?ﬂg{ﬁlggﬁbgssfo?ex lﬁg,?anz,g—d?ﬁ[ﬁorophenyl

Suitabl e val ues or exanpt

gropp33, ﬁﬁﬂmomhyhmbummniﬂlﬁrdﬂﬂhﬂl gIorm atﬂemﬁﬂttlﬁ@pmnyl group,

3 45? gﬁ‘gl glrhgl?[%/ P,}%};g FSMP %hsqpbrglrgdpljg ZP ? gr})entaﬂuorophenyl
gro%p 3 §-d§:h'l&5151?efnlyy ?xroﬁﬁ hﬁmﬂllchﬂfr gl grou%, 2d4 (czlhc[hg)rrg%}henx y%mup,

pent af Tuorophenyl grou
2 3g1rmblor®h¢nﬂ| gl‘hlllm Bdbﬁ@mhlorgphfmyl M@E&l%ﬁ&ﬂﬁorophanﬂ group,

S T N T TR T

2 4gﬁl§mmoph&1y3 gﬂou@ B SW%%@éﬂkh?I@fbuﬂ IBQU5’—t1‘1bromophenyl group,
pent achl or ophenyl group, 2, 3-di br onophényl

2 3&%&?&8‘@@@&?@@% 813’)4 5érn§u@broznmp1mnm gmuph é#ydlﬂzorOPhenyl
grodp Wfefefred. Motdovl HRRAEMN aJt@H8ric carbon centre. In other words, a

styrene oxide derivative formula (14) contains an asymmetric carbon centre. This

invention includes any optically active substance or racemic mixture of the compound of
formula (14). Preferably it is optically active substance, and most preferably it is a

compound whose absolute configuration of asymmetric carbon centre is (S).

In the compound of formula (15), R” denotes an aryl group substituted by 2 or more
halogen atoms, and X denotes a halogen atom. Suitable values for R’ include for example,
a 2,3-difluorophenyl group, 3,4-difluorophenyl group, 2,4-difluorophenyl group, 2,3,4-
triftuorophenyl group, 3,4,5-trifluorophenyl group, 2,3,4,5-tetrafluorophenyl group,
2,3,4,5,6-pentafluorophenyl group, 2,3-dichlorophenyl group, 3,4-dichlorophenyl group,
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3,4,5-tri bronophenyl group, 2,3,4,5-tetrabronophenyl
group, 2,3,4,5, 6-pentabrono phenyl 5 group. A

wa@ 2doschingd2sior ophenyl group is preferred. Moreovecy/SE2007/000707
denotes an asynmetric carbon centre. I n other words,
the halohydrin derivative fgepresented by genera
formula (15) contains asymetric carbon centre. The
i nvention includes any optically active substance or

racem ¢ nj.xture
2SRRIy T 225 RBT PR BB S Bt v,
2,3,p5atelcldryplichyl Srotp, 0BG 6 peridubieopling] goep, 2, 3 d1br0mopheny1
confl uration o asynmetric carbaon centre is

grouph 3 AcBhissarhery] gr@mqaﬂadlbmophmvlc%wma s> ‘%rﬁlt%B‘FIPBli*Féllyl group,
A e o, Sty hen

groqubeBJ@dlﬂ&droﬁheﬂ;ﬂigﬂdﬁ@wpmlfé@dd group, and R9 denot es an
optionally substituted 1-10CC cyclic or acyclic alkyl
group, optionally substituted 6-10C aryl group or

Mm% dr0R a%ﬂ&fessdﬁba%&fn a?béip&n% ainkdﬁler v%r@&' Rhe [RibiyRIRE

ues for a cyc Ic or acyclic alkyl group
dermtmeudmesamtedéogagqmbml fcamuﬂve@h’y forgaios) psynmlmlc cggbon gentre. The

1nvq1i1t18 udeg %&Bpﬁci@ug @%’ s&%{s)tglg(pec? %‘t@l? ?%ﬂ e &F tﬁé’ g(brfl%)/?und of

forrAk1Q VI%). PYSTb@BHLY IS GpEiOAIR; adlive eﬁusydncg,raad@noszprafa@mgnaly h
group, cyclopentyl group, n-hexyl group, cyclohexyl

compewhWheserrbselyite pnbgyratior gEAyRERSHTIFEIRYN Copitisp (S)-
n-octyl group, n-decyl group. Suitable values for an
optionally substituted 6-10C aryl group include for

In tlexamgotngbe ﬂ)ﬂnu@f @6R REdleneteh ax yptiemnily sghssnuned 1-10C cyclic or

acygﬁcrrg}e t h%&%ﬁh ;Sty Qﬂagr gggﬁnﬁpgg &g%f bﬁ/ %%)tmngﬂy substituted 7-
1000ar g}gﬁﬁ,%h ' RHBes 1 GHiRLAP Q@J&Yltut&i' P—ll BC cyclic or acyclic alkyl

phenyl group, p-chlorophenyl group,
gromp, ﬁpﬁdﬁtydllgh&b@titutgd 6tPC aryhgohy bpb[m(yllallg sldasptuted 7-10C aralkyl

erof, (bR et i Ve Sackeid A Bpudinelis forpaaple. 2
metﬁylagmﬁ;e eﬁlyl @ﬁﬁh?}’h prdwp gﬂ’)upol %@bﬂ(@%ﬁiﬁ REYlbp@pPLoup, n-butyl
nt net oxybenz oxybenzyl group, o-

growp, isthukyd igzquip, 1 }éuwy? glm@petrbwl grgum |cwl@b'etﬁ1zga10up, n-pentyl group,
neoe?ﬂﬁﬂlr%)é%g %;?Zl}% r%;ﬁl &Lilglg) nelfe}%/’ 1%%% ohgr[ji WPoupPn-heptyl group,
o EBSDta sy bagy g ol
subﬁrtuféfl Ryl 0CgargLgroup inelustedpesxagmle Plb%’tyhg‘ES’PPRB ﬁ@xg@h%glegmupﬁ
%S%%@é@,ﬁ?ﬁ&%{%ﬁ&ﬂﬂ gr¥id, 20R86PAHES P Sroup, m-nitrophenyl

group, p-nitrophenyl group, o-chlorophenyl group, m-chlorophenyl group, p-chlorophenyl

m-

=

group, o-methylphenyl group, m-methylphenyl group, p-methylphenyl group. Suitable
values for an optionally substituted 7-10C aralkyl group include for example a, benzyl
group, o-methoxybenzyl group, m-methoxybenzyl group, p-methoxybenzyl group, o-
nitrobenzyl, m-nitrobenzyl, p-nitrobenzyl, o-chlorobenzyl group, m-chlorobenzyl group, p-
chlorobenzyl group, o-methylbenzyl group, m-methylbenzyl group, p-methylbenzyl group.

In particular one or both of R® and R® are methyl group or ethyl group, and preferably
both of R® and R’ are methyl group or ethyl group.
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In the conpound of fornula (13), val ues of

substituents R7, R8 originate fromrespective values
wonodasiasseByr ene oxi de derivative of fornula (12LT/SE2007/000707

hal ohydrin derivative represented by the fornmula (15)

and car boxyl ate ester derivag%ve represented by

general 5 fornmula (16). In other words, R7 denotes an

aryl group substituted by 2 or nore hal ogen atonms,

and R8 denotes optionally substituted 1-10C cyclic or

acyclic alkyl group, optionally substituted 6-10C

In &fe}dongi’oﬁﬂtp obfor@pla (0BRNhMes bbbk itéRs RT -RQrigiA K¥in respectwe
and R9_denotes optional l(,é()SUbSt ituted 1-10C

%mu the e prideclesvatie ofifoupla 6l ios adilopydeu derivative ed

f ted 7-
S YO e e e
formﬂi)asﬂlGl) Uh @thelp yvoid@ R’ deicedal zﬁgEg‘roﬂ;b mmatm:lbym er mbf¥ halogen

dif h |
at°§184n@ 'y %fa}%ﬁﬁr?@ﬁmllal r“s%i?%?tuéﬁﬁ b&; m%wﬁ Revsfic afevdaroup,
opBordil§ suﬁﬁlﬁtkﬁ‘@rl@méru%é ﬁ)tl %]aff’y éﬂs{lfuftéd*f) 68 Q?Ml group, and

,group, 2,3,4,5 tetraf
R’ gemptes @tﬁnpbmtﬂv&tmumdo]ph@@yyclgxmwpyclﬂz a?.k}dlgmdsﬂpo bp@dnaﬂyl

t% %d 6 gOé a%l%ét&?&r&pﬁ.aﬁ@h&u%@t&%@ﬂ% IOC(,'.'i araH<y? rg?o%?)e uitable value
for?anéhrﬁ -gréuUbO ORIV ordh8iéMaloben atoms, include, for example, a 2,3-
5-tetrachl orophenyl group

dlfblogaphewl@r@maﬁalcﬁﬂwmh@m Ercgkpo&ﬁ dlﬂu@oghmybmppez;w-

trlfgfo ﬁﬁlem? % 1%& ?H) ﬁ%hegplf)%x%g%é fl 4%~te [ 2% cgopehe%yl group,
2 331,@6 Epehﬂaﬂbbmpb@iw gwupgz Outichl@roghehyd gf(ﬁ[b,r a,hr@ém&lapﬁaﬂyl group,

roup. Suitable

ent abrono _ pheny
2,4 ot 1?}}3’1 & OPP1%»%4§%P1°§OR3}EH&IO%I@1FP>§ ‘hgﬂmhlgpbhﬁslyl group,
inel I r
23D of Shen DR, 93415 Bl BBy SO, 2 AL AMRmgpeny!
grorupblx#yllibrgmopmnyt gmwl 4@1nlﬂ0mppheﬂyb gisdupgl,wmibfmﬁnlﬂmhyl group,

345 BitRom B L st DRediny L ot O 2 cb beyebromo

pheﬂfypghfé NSHRMIY Valusl PHR 1 - méﬁh@&/ﬁégfcﬁlﬁﬁhqggﬁ%ﬂg mglude for

n- octy 1group or n-decyl group. Suitable’v
exagple, armasthyl growms eftyl gedipen-po®ya gydupgr-propyli groiny «tgclobmpyl group,

e —

gro&pme?p@@iﬂlegwhp, c#blogémyiyronp, 'ﬁLEdX‘S’p@%W' cy@loRey] group, n-heptyl
- ni group

roup, O- chloro heﬁ%
gr omﬂp@@@ﬁ@,ngy g@ug,u‘rpocty SI91B b peiSAYA Srefd @pﬂable values for an

onGah RSO0 ST DA Al el g

methobﬁlhenﬂt grdupy, m-GCtianxgbkeryl groappp- 1mémbx5dphenﬁlpgroa§,aﬂﬁitﬁ?)henyl
a benzt¥ h%ﬂégltﬁ 0- net h xybenzyl gr.ou m et hoxyben
ETOPP-JH PR QR Betﬁ'gg e&V]o%fBup’d’ ¢hl plfoag%qyi group, m—chlorophenyl
n
B gy L Ayl it o b AR gy Bfir p20
methylpheny} igbamz \Huitgble wp],ueﬁfqmmh)pltlbmiblyslubstltuted 7-10C aralkyl group

include, for example, a benzyl group, o-methoxybenzyl group, m-methoxybenzyl group, p-
methoxybenzyl group, o-nitrobenzyl, m-nitrobenzyl, p-nitrobenzyl, o-chlorobenzyl group,
m-chlorobenzyl group, p-chlorobenzyl group, o-methylbenzyl group, m-methylbenzyl
group or p-methylbenzyl group. It is generally preferred that R’ is a 3,4-difluorophenyl
group and R® is an ethyl group.
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group or p-nethyl benzyl group. It is generally
preferred that R7 is a 3,4-difluorophenyl group and
we&aoispigsrs et hyl group. WO 2008/ 018823 PCT/ SE200Z1R82000600707
14 Moreover, * denotes an asynmetric carbon centre. In
ot her words, an ester derivayive represented by the
formula (13) contains asymetric carbon centres. The
invention includes any optically active substance or
racem c m xture of the conpound of formula 5 (13).
Preferably it is an optically active substance, and
Mormoser, rdshetesi gsytmne;‘tsic aarbonp@ured In Mlewomlb,san estes derivative
conf i ynmetric car ntr
rep ey B (SRS PR PFU RS, APaLeiBY
inclBed 4§ dpBEAY aktivd SUbNCE Br taBerdic Hlxdirk iof theBBholAd oPformula

this invention can be readily obtained, for exanple,
( 13byPrr«fﬁre1ﬂﬁ fitis o eptiselly aetive subsiancen andimastnaeforablshig is a compound
{ G g benzene
R L A T T
presence of al um num chl ori de. The optl cally active
tyrene oxide der|vat|ve of fornul can be o
Ther%ﬁf Iy, agityie A lpdydmy, detgysgive a%w@ﬁteéfoyéhe %95@‘}1%1{5)5/‘”}11011 is a
| r gl )y 15 A
starBEl e B on o Y R oPlaiiel B Ruboiblloy. 02 e
enamldsdeleﬂnwyrmuﬁﬁlg a)&-]iﬁawﬂ‘rethgal argtkefont detivetivp bbdieddyatacting a
base and thereby converted to conmpound of formnula
engq_r@)denvg*w;ﬂég helo agetic apidechipgidedn thedresgace ¢igluminum chloride.

Wl}? acitﬁfguﬁ{r%qb (ltlet (H %?ﬁgﬁﬂﬁﬂgl f(i‘z?)| %e readllgﬁ)btan?ed by
epokid‘aﬁbﬂlﬁf &1 optheally h&ﬁﬁe c@hAfohgdhal &%nvbﬁ@@@ﬂbnﬁuﬂ@f(l S
n- but yl magnesi unchl ori de, nethyl nagnesi um brom de or

the like; an 20 al kaline earth netal am de or al kal i

o A oA AT T} S T o
(1 6)3ﬁlil te presérdaiofl badaexd niedréiyl cativeitddiol cdepousdol foftnula (13).

>iamet hyI d| si |l azi de, pot aSSI um hexanet hyl disil azi de
Exegnplesd suitride bases mokude) forsxampleaiepenpd et £omp oy sush as

meﬂr?gﬁ A% IndR.bu HI Gl hﬁil 5;?1@ qltﬁluﬂpﬁlocﬁé fige d il

OX|6e i'thium et OXI |un}t ut oxi de,
reageot sishiag mn—butjdmagmsdﬂndﬂomdae nieﬂk}é magnesi@h badkigeion the like; an

R oS B G

lithiwad &ﬂl ?}dpw iR, ﬁaagﬁéaﬁmﬂ aﬂf@%om‘pyb megﬁthaﬁn ﬁé}k&ﬁ‘ﬁéthyl disilazide,

met al butOX|de al kal i eor thelikKe is

sodiyenbexanieghys disilezide @otasaunﬂh%a@g@m disijazide ydke hkssea alkali metal
alkcgln{l 3L n aS' Ségc?m%' 9S8 REGES R xi 82 IS aFEChurSRAS 1R

methoxide, lithium ethoxide, lithium-t-butoxide, potassium-t-butoxide or the like; an

alkaline earth metal hydride or alkali metal hydride such as lithium hydride, sodium
hydride, potassium hydride, calcium hydride or the like.

A base of an alkali metal-t-butoxide, alkali metal hydride or the like is generally preferred.
The quantity of base used differs depending on species of base used, species of solvent and

reaction conditions. A particular quantity is a 1-5 fold molar ratio, preferably 1-3 fold

molar ratio with respect to compound of formula (14) or (15).
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reaction conditions. A particular quantity is a 1-5
fold molar ratio, preferably 1-3 fold nolar ratio
wonzods/ngpect to conmpound of fornula (14) or (REY/SEWD/000707
2008/ 018823 PCT/ SE2007/ 000707 15 The quantity of
conpound of fornula (16) used differs depending on
speci es of solvent and reaction conditions. A
particular quantity is a 1-5 fold nolar ratio,
preferably 1-3 fold nolar ratio with respect to
compound of formula (14) or (15). 5 In general a
The §@:hi|iﬁg bf d:c?nptﬁmdbEY(lJrﬁﬁM(li@ udddadiffe cepandingomaspekies of solvent
i nclude, for exanple, dichloronet e, . chlorofar
and gFReITHFREIPARe A ISEHIMH ARG iR d;> fgfcgmﬁw 1340y e erably 1-3 fold
- l.~di gﬁg , gqﬁ -t-butyl ether
md%ﬁ?%%g&%égﬁ%leéﬁ ﬁé’?@k’?@%@h@ r o? IS} n, rqé)4 di oxane,
N, N- di net hyl f or mam de, N-met hyl pyrroli done,
1, 3-dinethyl imdazolidinone, 10_di nethylsul foxide
Tn ggise grib VoAU PRI ISP Lin B REtigR cEpraPle; Wghide for exemple,
dich?cﬁgﬁm@fhﬁﬂé hRFefofth SdibifloRetiend, belkking! toldend iRl ethdtdethylBne
I ke. The solvent  may be used al one or as an adm xture

glycohdinetifylethemuethyl-t-hirly] ctase diisapsopsl ethgr.feterbaeralins, 1,4-dioxane,
t t [ A I .
NN ARy R RGeSOy Bl S0

dimdthfislifeidd) @cdtdne, Aoctaitae,adthy apéteteciso@dpylidetatedseer, acetic acid-t-
val ues of the reaction tenperature jnclude val ues

butyd dttasansd and Gglikae The ﬁ@gergﬂnaﬁyéqy@ls.e@ alogg o A ixture thereof,
and SEG ke ER Aot G U s e T o 1 s

usually 30 mins to 24 hours. 20 On conpletion of the

A sqHigs of ikiens, SIPRe FRo L BR DBt B DATORAB " QT

gen%réll ed.dgo it, and thereafter, it may be neutralized
y ;addition of an appropriate quantity of acid. The
compound of formula (13) nmay be obtained by using

.pr.ocedures_ such _.as extracti.o it ' I t °
R I A e S
to bEiligk P¥int 6F ftVent didd) hAd 2 PRifeanare i MeaRBEO6fMISC-90E. Generally,
l'i ke, washing with water and concentration. The

the reaetproutinie stsuired isdisaelly Heminstp2AdQ@urst urt her by col um
chromat ography or distillation. Exanples of the acid
used for neutralization after conpletion of the

On é@asleiianof the keadtion, solvent may be removed by distillation. The reaction

mixture may then be added to water or water is added to it, and thereafter, it may be
neutralized by addition of an appropriate quantity of acid. The compound of formula (13)
may be obtained by using procedures such as extraction with an organic solvent such as
toluene, ethyl acetate, isopropyl acetate, diethyl ether, dichloromethane, chloroform or the
like, washing with water and concentration. The compound obtained may be purified

further by column chromatography or distillation.

Examples of the acid used for neutralization after completion of the reaction include
organic carboxylic acid such as formic acid, acetic acid, propionic acid, trifluoroacetic
acid, chloroacetic acid, dichloroacetic acid, trichloroacetic acid, oxalic acid, benzoic acid,

phthalic acid, fumaric acid, mandelic acid or the like; an optically active organic
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acid, propionic acid, trifluoroacetic acid,

wohbmroegseet i ¢ aci d, dichl oroacetic acid, PCT/SE2007/000707
trichloroacetic acid, oxalic acid, benzoic acid,
phthalic acid, fumaric acidlé6nmandelic acid or the
like; an optically active organic WO 2008/ 018823
PCT/ SE2007/ 000707 16 carboxylic acid such as tartaric

carbagyleh adid@6iich@s dtadic 0RICRIChE §c1éCelsdorbeHcEkP agfindla®dl of MR like; an
like; an organic sulfonic acid such

orgeRia THRBIS Tk asmraneslfpnisarishEl fumesethrassioris ad,

[ | U h
benRERESARRULLR! 608Gl heoRe LBlUERTSIL FORI, Ak B iR IRIGL
inorgatte aeibsadhi a3 I@drd&hlo&wabidu gulphatd atid, mitticiacidaphdphoric acid,

phosphoric acid arboni¢c acid or the like.
carbpwras&ﬂréhff like, ﬁbdreﬁ;hlgw pqif o8 sulfyris agidearg pasralily preferred.
preferred. Next, there will be described 2)
deesterification process. R7 ,~C02R8 R7 /_CO02H (13)
Next, ire witld bStlesoriBed Dedessterifitdtoatprotespr ocess The val ues
of R7, R8 and * in the conpound of fornula (13),
including the suitable and preferred values, are the
sane as those nentioned above 1n I) cyclopropanaflon

process n pgnmpound of fornmula (1 e val ues
of SUbSthﬁQK’B&F&I ncl ooty The ™ui t al’e %B d

preferred Vakues, originate fromthe ester derlvatlve

of formula (%ﬁ% In other words, R7 deno ﬁé an aryl

group substi ed by 2 or nore halogen at Sui t abl e

val ues of an aryl group substituted by 2 or nore
Stepla Degstariftavion proveksude, for exanple, a

2, 3-di fl uorophenyl group, 3,4-difluorophenyl group,

2,4-di fl uorophenyl group, 2,3,4-trifluorophenyl group,

The JathePof ]?i1 iRE 'elﬁ?di O RO PoRHP of %Iﬁufh @%)t ﬁ{cﬁlﬁflﬁéjfﬂ'e%ﬁﬂﬁﬂé/ hnd

group, 2,3, 4,5, 6-pentafl uorophenyl
pref@regl dileds) o d}tmmel asghae mer&onecﬂahﬁvb 13 b)cxtwtqplrorgm@m process. In

the cé}lﬁ@%lng h% ﬁ) ?ar(? §Jmt ! %Elﬁegﬁ); ﬁ%}lﬂl{fbg kﬁlnci)udn{)g the ¥u1table and

prefé’xréﬂ \%b,h%st &‘ig’ﬂﬁ@ GloRPIRe RYter @drBdAve of formula 13) In other words, R’
3, 4,5, 6-pent af | hor ophenyl I br omophenyl|

denqjewry@mummsbmw pr @p@%}ﬂlogez aimﬁ Sudship Nelugs of an aryl
Iy [ e
srouffsHgieyeéa By & okt BIBBLIC s A, o sl 3 2difygppphenyt
grougy ?ammﬁorﬁp}&n?l Srofip, Mﬁhm@mﬁlhlﬁlrgtbu}g fam;&uéﬂhlo"%/gﬁenﬁﬁgmup,
u phenyl gra enerally preferre reover

3.4 59%4% DHHEry Arde 3 AL HORReBY AP, 213 rRemtagpEapheny!
groubl'® 3 SRS YAG1 BOufl, 3,4-dichlorophenyl group, 2,4-dichlorophenyl group,
2,3 4-trichlorophenyl group, 3,4,5-trichlorophenyl group, 2,3,4,5-tetrachlorophenyl group,

2,3,4,5,6-pentachlorophenyl group, 2,3-dibromopheny! group, 3,4-dibromophenyl group,
2,4-dibromopheny! group, 2,3,4-tribromopheny! group, 3,4,5-tribromophenyl group,
2,3,4,5-tetrabromopheny! group or 2,3,4,5,6-pentabromophenyl group. A 3,4-
difluorophenyl group is generally preferred.

Moreover, * denotes an asymmetric carbon centre. In other words the carboxylic acid
derivative of formulae (10) contains asymmetric carbon centres. The invention includes

any optically active substance or racemic mixture of the compound of formula (10).



10

15

20

25

30

derivative of fornmulae (10) contains asynmetric carbon

centres. The invention includes any optically active
weubmstraseee or racem c m xture of the conpound ®E€T/SE2007/000707

formula (10). WO 2008/018823 PCT/ SE2007/ 000707 17

Preferably it is an optical ky active substance, and

nost preferably it is a conpound whose absolute

configuration of asymmetric carbon centre is (1R 2R).

pr R BB RTR s AR Lyggmmomma s

absdleRToafiginyiitidef RPGnieRCidrbeh cmndiid (10) IRYS
deesterification of Compound (13) are not restricted.
The reaction may be carried out using general
i fei
In 058} ShE BRI ETARAIL L] % con U AR OB e (10
by dekstefifyaid, amd shctign coatittiony bédesgterifisatéom ofTagpddB@(13) are not

(2, 3-dj chl oro-5, 6-di cyapnobenzoqui no angd. CAN ..
resh(letsg-i iR FrREHR By b%lciﬁﬁs@ e&f_suser@q%qnm? ﬁ%&ﬁ@r@@ﬁt&% capditigms
Exa%r%pll)etéte | cfitRhs F(ft'd%gstélﬁ:f?t%ﬁﬁh ARl a?;ﬁrb@é@@ of B dAi R e akion of

uctive eli mnation of benzyl ester using

p-mpthiokplotinayh ester abing DR (13 -dichlérpeh, ogmyanebenzghvénane) and CAN
rocess.to elimnate.t:hutyl, ester i na. TEA . . .
(corfi Py QRDBET &0 Buriple Sprpl Sbaeo D BT Hrifgdoulpegpiitane,
a proéRy Bf Riu@pletbligtinal dnadfbehyd sty sdisa %ﬂradtd_ih@ cathlyst unkdeom
the point of inexpensiveness and the point that the .

hydgngss etmsospherepepopesisite eliminate oty lasira gsipg Taidy @rifluggpagegic acid),

ess, t 1 i . 251 . i - i
o0 GEFE 05 B SEE ERS SAY EONA bt e
of itdxipehsivdnessesidetie pointthatiiie ptdeassi cahpempplyesi for nosnitnes of ester

groq%{, gll;eggrg;)g%s gglh%igg%eﬁqsqae% g]{k ag)ﬁlpl | ﬁy&?%&@aﬂyﬁ%@%ﬂs isr{)ngf%lrred, and the
i ' ove : i pelhQxi de or

e S e R R g L SR

magnesi um hydr oxi de, cal ci um hydroxi de, barium

.h id t he.20. |i ke, .al kal i t.al b te,.
suitgher kel Pt A mra by B8 dibes BhRm A RRE sSinm
hy dfXido 5a€a§simﬁ%§hfm&aeéga&@h9d@kid%mtﬂa 1K&; afRIkh MY Ghiddhirfietal

aci d such as ydrocﬁlorlc acid, sulphuric acid

hydrxids siches sagpisenp hudiosidscealciupdydrixeds, bamen dydioxidger the

. ik Le refef. uj i .

icey g R e PR syeief S bort R B A Bl S Massium

carb@b’ﬁ[ ?eshmftl) Eﬁb?ﬁt@ﬁﬂﬂha like.l An #hotlg ammb xeavid suthess hylroehlogt acid,
et hyl -t-butyl ether, toluene, benzene, N, N

sulphupgpigh RigiG G PBOSRIPHE AFig) BIFhleNS aeid o el sr ey,

prefe groform acetone, acetonitrile, butanol, propanol,
et hanol, nethanol, water and the |ike. The solvent nmay
be

Suitable reaction solvents for deesterification include, for example, water, tetrahydrofuran,

1,4-dioxane, diethyl ether, methyl-t-butyl ether, toluene, benzene, N,N-
dimethylformamide, dimethylsulfoxide, dichloromethane, chloroform, acetone,
acetonitrile, butanol, propanol, ethanol, methanol, water and the like. The solvent may be
used alone or as a mixture thereof, and in this case, the mixed proportions are not limited

in particular.

In general a solvent of toluene, tetrahydrofuran, ethanol or methanol is preferred.
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used alone or as a mxture thereof, and in this case,
the m xed proportions are not limted 30 in

weoaondsioagd2ar . | n general a sol vent of toluene, PCT/SE2007/000707
tetrahydrofuran, ethanol or nethanol is preferred. WO
2008/ 018823 PCT/ SE2007/ 000707 18 Suitable reaction
tenperatures, include those selected fromthe range of
-30C to boiling point of solvent used, and preferably
it is 0OC-80C. The reaction tinme is required usually
to be 30 mns to 27 hours. 5 On conpletion of the

Suita¢ tdaotion tefiPeRalrys Mclidythbi® scRORY EbnPihedhsdd dfl-809I0M, boiling
and thereafter the mxture added to water or water is

POI&H@%??IYG@t pedaand ragfisrabi it -89 dibe reastin timeds reguired usually

Gﬂ% stth 98 p@fisaci d. The compound of formula (10) may
t ai nedhb procedures such as extraction with an

or gani c solvent such as toluene et hyl acetate,
di chl or.onet hane

Onkﬁg&ﬁeggépﬁa&ﬁ?rte%ﬁgn} t éo V, %‘%W} e! %eq\éy g}stﬂlatlon and thereafter
the%%lﬁﬁ@ haRlite li’va‘ce'i1 g \&Iaﬁ';@ id édﬁ%d td ﬁ %s Litbd e@hﬁﬁﬁﬁ&ﬁf&? nf&alized

be further purified by colum chromat ography
by edditempf dosdht Tmomound Oﬁiﬁynm@ (9phay ibe ohtirded| quymceg;lures such
ut treat t | e ac
as GyEPud IR B ok LR b st o Rhchsr ek BES iscBfppy! acetate,
diethyt ke dichWro@¥MARR, @hlordidrid Br Hed&B] WasiOR UK Waerd€dr@entration
such as form.c aC|d acetlc aci d, proplonlc acid,

and the fikeoFhsaabtained comenoynd amydredbbariperidieil @y column chromatography
D L e
mandelic acid or the like; an optlcally active organic
d such as tartaric acid, lactic ac

sufieq SQS%%?C'neamlf?&tla%ﬁ ergompletion;gf dhe T&ﬁC“Q?rlﬁ‘alﬁ% for example,
an &%Mm@ %hﬁoﬁ@h@aé&'&ﬂ: a3 fomelib Q&gséelf%@%@elﬁ Zﬂsggn c.acid, tnﬂuoroacet1c

trifluoronethanesu fonlc acl su fonr
aCl@mhtb,roqpetl@hménbddblfoamtm aaid, mchdmmu:leuc asid] tbmhuccacai;behzorc acid,

ol i, Fonfi peif ARl pflfiof i S malls prey qrpanic
carb@{yieALd saeh bk t@ftaﬂi@@clﬂ | llééhc ddydl %%ml@ héid, @rﬁin@ a%ﬂfjor the like; an

sulfuric acid are general y pre erred.
orggais c¥lfoni¢ asidwieh asyaecthanesyifarfic egld,atnﬂuauourmﬂxq@pmdm acfd,

benenesifonic adid 2 p%esﬁfomc e%% '_c|amph0r sulfonic acid or the like; an
inorganic acid such as hydrochloric acid, sulphuric acid, nitric acid, phosphoric acid,

carbonic acid or the like. Hydrochloric acid and sulfuric acid are generally preferred.

Next, a description will be given of 3) amidation process.

0
o7 < _co,H _— R,z*Q)LY — w7 ,*<]/CONH2
* * *
(10) (1) (12)

Step 3. Amidation process

In the compound of formula (10), the values of substituent R” and * (including the suitable

and preferred values) are the same as those mentioned above in 2) deesterification process.
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Rx Y, 25 (10) (11) (12) Step 3. Am dation process

In the conpound of forrmula (10), the val ues of
weubmtoigsaent R7 and * (including the suitable PamsE2007/000707

preferred values) are the sane as those nenti oned

above in 2) deesterificatioh9process. WO 2008/018823

PCT/ SE2007/ 000707 19 In the conpound of formula (11),

val ues of substituent R7 originate fromthe ester

derivative of forrmula (10). In other words, R7 nay

represent an arédigrouglsubstrtuted LDy 2 or nore
In thegoggronng ob fasmukg (1 ey af Yybstitpent Farprwmﬁrte §pwipe ester

s SHERT B 2 T TR ORI by

or niyrd haloférLompSeritible vghues for ad, adylderbup $ubsidtiiegal 81y br more halogen
trifl uorophen

atorrgs @cﬁldg a@é’é@?ﬁ?@h gﬁ%p, Xérrghggrophenyl group, 2.4-difluorophenyl

oy 200 AR OB i Py 2L
grorgx; S1dA,5 E-r&n‘eaﬂuonophtrryrl gpiveny,B-djcldogephenyl group, 3,4-dichlorophenyl

grou;p’, ,44d1glli bS hklg‘rgﬁ %gqeugy %%é%f% Epa%wnyl group, 3,4,5-trichlorophenyl group,

2,3,25 Qeﬁaoﬁl&og@ﬁﬂ?fihﬂ r293),h] S per@icBltRop@nyt g}bQ}B %’@-Qﬂ)@éﬁibphenyl
gr oup I bronoph eny group, 2, 4-di ronnpheny

grouj% 3dpdibmnpphenyl ighruprdAhéh lynrm @msrl group, 2,3,4-tribromopheny! group,

I b
3.4 g’-tr‘l‘brémoéh%{ygg%ﬂg e%éﬁt% ?%%8 é’l %rotuﬁbﬁ 3 A%ér) g? ntgpy%o phenyl
grou@ &, tl4e Hkd.| Aldrébdxlﬂlﬁbgdph@isﬂ lgﬁoﬂpsls g&[&:ﬂﬁl ﬂn‘,éfebrfedf ®lok@fter, Y denotes

reover not es an activated car onyI I ou
an asférart%ﬂaraéraorgr sr%p agiaypted group,edii g éemvfzsinﬁrqrﬁéﬁ @asyw jagid

mmﬁﬁbﬁ&méﬂkhﬁﬁkpr described later. 15 Moreover, *
denotes an asymetric carbon centre. In ot her wor ds

the carboxylic acid der|vat|ve of forrrula (11)
synnetr c, car Etres The ention

Mot i Do et S e B I ek Mroe e Pl BRytic acid

deritileWr eorafuld Q) e&mey aﬂzn%e&le chbbA cbritdes: Th@ﬁﬁ\fe%ﬁéx?idéludes
it is an optically acti've substance, and

any ppiégadly aptiye substarceoraasepaio mixintmooishe oorap@mdmfe?ormula 11).

preEABE] B S oY S A RRE BRI 5 oo pmose
absdRite @oh st dﬂa@yﬁmremmﬁﬁrn ceflé is@Ri yR).of fornul a

(10). In other words, R7 may denote an aryl group
substituted by 2 or nore hal ogen atons. Suitable

In t}ﬁ@ngﬁuﬁ(? bf RmBhY1294UBs StRltthith 8 oPYindt ol Eester

derivative of formula (10). In other words, R’ may denote an aryl group substituted by 2 or
more halogen atoms. Suitable values for an aryl group substituted by 2 or more halogen
atoms include a 2,3-difluorophenyl group, 3,4-difluorophenyl group, 2,4-diflucrophenyl
group, 2,3 4-trifluorophenyl group, 3,4,5-trifluorophenyl group, 2,3,4,5-tetrafluorophenyl
group, 2,3,4,5,6-pentafluorophenyl group, 2,3-dichlorophenyl group, 3,4-dichlorophenyl
group, 2,4-dichlorophenyl group, 2,3,4-trichlorophenyl group, 3,4,5-trichlorophenyl group,
2,3 ,4,5-tetrachloropheny! group, 2,3,4,5,6-pentachloropheny! group, 2,3-dibromophenyl
group, 3,4-dibromophenyl group, 2,4-dibromophenyl group, 2,3 4-tribromophenyl group,
3,4,5-tribromophenyl group, 2,3,4,5-tetrabromophenyl group, 2,3,4,5,6-pentabromo phenyl
group or the like. A 3,4-difluorophenyl group is generally preferred.
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25 atons include a 2, 3-difluorophenyl group,
3, 4-di fl uorophenyl group, 2,4-difluorophenyl group,
wa 2808M18:28 f | uor ophenyl group, 3,4, 5-trifl uor opRemgE2007/000707

group, 2,3,4,5-tetrafl uorophenyl group,
2,3,4,5, 6- pentafluorophenyl(group, 2, 3-di chl or ophenyl
group, 3, 4-dichlorophenyl group, 2, 4 di chl or ophenyl
group, 2,3,4-trichlorophenyl group,
3,4,5-trichl orophenyl group,
2,3,4,5-tetrachl orophenyl group,

Moré’o\%r & &&td@e.ﬁtaayahin@frmmml cegtralup mhfér ﬁfoddd;) thenmpvaii¢ acid

graup, 4- di br omophenyl gro ronD heny
demg-%yﬁgyg ,9f fognglla4(_1t2) pqg;t@ﬁ@ Wmm@ ,c%rgen centres e mvention includes

A A e

PrefésaBly4t @iahl tlca:ityrm:ltlyb svgjsmmpe |aﬂd gxmsépxafdrg’olp ntsif e rcomgoungpDvhose
008/ 018823 PCT/ SE2007/ 000707 . 20 5.@% * denot es
absojifie §9 MQOOLASYRBIT SRR, Copife By rds, the

carboxylic acid derivative of formula (12) contai ns
asynmetric carbon centres. The invention includes

The opmpomd of faxmmle é@m mfoemed mtcatb@ reogpeind oF @rmﬂlat(hb) by

QRO o P B0 e i BB 3 oy

comPoGRITR QUL 86 the cdbolnM 6f ﬁ)ﬁﬂﬁlaQM)ﬂi}l @Bctifg wisly ﬁﬂﬁﬁiomac
carbon centre is (1R . 2R). The conpound of fo

Sultqbﬂ@}zanbayymeaw%acﬁ@at%méhlﬂﬁ@E@%ﬁaﬁ%a d&b?/&f@??ﬁf»{easa(ﬂf& peent

suchbéls dl%ﬁ?é:ht kﬂ%afﬁo&%gﬁle%ﬁn@e%ﬂ e Et\:aﬁﬂrlﬂuﬁl?&a'zﬁét Qﬁlofo%arbomc acid

car [ activat ed
esteﬁ:Q;iIth bmﬁhethyl dﬂﬁmembedaté estérh ethybmm«zmnatboﬁaté es’tem,l pmpyn 2)

reacting with a i a. SU|tabIe rboxylic .aci.d
chloa%qarwa@%r’ﬁaqnywm@m@ fegster, 05&'5 sttt gstop f-butyl
chlo?&ﬁ ona% be Pckﬂb&)f&ﬂb@ﬁ%ﬁé(&l HanRedis dﬁcﬂﬁ]ﬂym shs acetic

ony fdazol'e; chlorocarbonic acid esters such

anhsahideearﬂwﬂrcmh tiflereadstin acid, adydrous meﬁ;alnemhfoomah Blaireus

ving R oo BB RR 3 Ba Tl LB s o o

acidl d‘lriLHuY)H disheltYl 04rB6tE Qlicth{, caktonEd |0r ety 1ep a¢id loBlveIde swh as
ike; an acid anhyd i de such as acetic anhydride,

metmyldfqnybcltlﬁmler, porbeeuinbony chloridshiespherus pentachloride,
t
oS  hedbfs AOOHIAY St g rogionst i,

pival@yl k@ﬁb)‘ildb,dae&zd)}d chBirﬁlE thioagl ddorsdes bhlamsulefmhmmtid oxalyl dhloride;
di -t-butyl, dimeth car.bona dieth G nate o

phoggisae oF e kgcand %lﬁﬁ‘xy@} Phjr @w‘; gstit %%éﬂ@ga tm Chiloride,
LS g R %ngﬁ hagy! chloride, phosphorus

&Hpg%taéﬁlgﬁgge,lg p gighorus trichloride, phosphorus
oxychlor|de acetyl chl ori de, propionyl chl ori de,

Pa %lrcg F‘?ﬂ(lf ﬁcl)({}é a@ v&?o%g %r%?%\ o%&l es er, a%?cy anhygng [ Ic.%tjr%foxyhc

acid ester, acid chloride except phosgene. In general thlonyl chloride is preferred

particularly as it offers advantages from the point of handling and post-treatment after

reaction.

The quantity used of carboxylic acid activator differs depending on species of base used

and species of solvent and of reaction conditions. In particular a 1-3 fold molar ratio may
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phosgene or the |like, and a netal chloride such as

titaniumchloride, alum numchloride, ferric chloride
wonodsivasd2s ke may be proposed. 25 Particul ar carPoosyiaoz/000707

acid activators are chl orocarbonate ester, acid

anhydri de, carboxylic acid gster, acid chloride

except phosgene. In general thionyl chloride is

preferred particularly as it offers advantages from

be b, BRbmerrRd B AReriRB b SERPOb Pl rgpresented by
theaGbreyAd ﬁfmﬁme{?ey S dependl ng on speci es of base used
and speci es sol vent and of reaction conditions. In

particular a 1-3 fold nolar ratio may WO 2008/ 018823

Wl%gl-%a%t:i%g lee{ C%Qli‘yo%d o?ﬁorﬁlgléagéggwtltﬁ% &E@ dl@ l&l:}\é a%tlgfatgn‘ég base

ar ra 0 conpou represen
mab e ubdbinakcosrdsmedviftorenuiranéit)Suitibie bages dadlideg fdsl’rwample, an

und of formula (1 t.h th car boxyl i
orgée?lﬂtﬁmisom%pu@éssgc %ly %hluglea 1:5'3 d?%aﬁwl?fﬁa phenyl
11t1ﬁ1ﬁﬂ16k %n?galtdé}@é npafc Sis h%kﬁ%] EQhmSa RS me R

or gano |t npoun suc as net i'thium
magadsitny Ibtormtle anthetlikbyaligalinetdarth metad iaanqjd or alkalhmtall amidetsech as

lithlélhrl §Mi€% S (.#J}glin??;”ﬁdé ﬁJZ%He&n ! %ﬁﬁ%pgﬁqtglgg,g{;Xgrwéluﬁ}n%ésopropyl amide,
lithidhdk Abk et BATd A1 a0RIe Adodafth Hex et itdilhziiB ! RitastiihtiRexabethy]

as |ithiumamde, sodium am de, I|th|un1d||sopropyl
disilpaidreor thedilesillah mpte sallsoo gy suchims dedivmonethoxifemodium ethoxide,

o5 SR 5 A GO e 98k s«

bumidabr ﬂieklﬂéé; dkal&t&ﬁ&rtﬁ&nﬁ@ldiyﬂﬁdﬁﬁt gt ahetal ﬁ?&hdﬁ@uch as lithium
et hoxi de, iumt-butoxide, |ithium nethoxjd

hyqlril(%eh ﬁmthﬁé& & @otaﬁslw hyRrige.isaltciim a%dﬂ%tréé% Na‘?nalkahne earth

meith§hiotRic R el shdudihyd ek B P In BphiDkidgy Ui nPlroxice,
pothassilh ﬁgdropﬁieawlmmthKMdﬁnagr&medr@ddé celcorm hynckoxide or the
. like line earth 1 droxi.de or, al k

hkﬁ@ﬁ%ﬂ ﬁc&ﬁhoalatesﬁ%%a ﬁfhmn? ﬁfi‘fB S SPURTET b Qmassmm

carBYSHiO S ﬁﬁ@ like,ROEASBEHAHONBHRHE SiFoh o5 TR ﬂlé’ﬁﬁ&iﬁt@ Bodium
magnesi um hydr oxi de, cal ci um hydroxide or the [Iike

bicatbionite, prasasaiunthicirborate osihe hikgsorgirtit tegtiary anbonsitch as

i um car bonat ot ass r.oonat e .
iRy BB EerpiBniRS oL (L ERPRRR ot Apadiifoer the ke
basi®Gligeiic sbive@rsnenad N,N-aahabgliotiapiiéashhsdike. or the

| i ke, organic tertiary am ne such as 20 triethylam ne,

di i sopropyl ethylan ne, DBU _
In ﬁéfﬂg\ﬂgﬂ 8¢ Gﬂe%{&}l B ah £ HRde Qﬁ(@ﬁ)de,oarlkaﬂﬁ% ehitf fhetal hydride or

alkali metal hydride, alkaline earth metal hydroxide or alkali metal hydroxide, alkaline
earth carbonate or alkali metal carbonate, alkali metal bicarbonate, or organic tertiary
amine. In general an alkaline earth metal hydroxide or alkali metal hydroxide, alkaline
earth carbonate or alkali metal carbonate, alkali metal bicarbonate, organic tertiary amine

or the like is preferred.

The quantity used of base differs depending on the species of base used and species of

solvent and reaction conditions. In particular a 1-3 fold molar ratio may be used, and
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basi c organi ¢ sol vent such as N, N-di net hyl f or mam de or

the like. In particular the base may be an al kali
wori@loigd2koxi de, al kaline earth netal hydri de ®CT/SE2007/000707

al kali metal hydride, alkaline earth nmetal hydroxide

or alkali metal hydroxide, ahkaline 25 earth

carbonate or al kali netal carbonate, alkali netal

bi carbonate, or organic tertiary amne. In general an

h | ' I .
pecfRok P R o B bbbk SmButl afiihe ypgeforesaid
formaai()m)at e, alkali metal bicarbonate, organic tertiary

amne or the like is preferred. 30 The quantity used
of base differs depending on the species of base used

SulfE (AR Mgl ER oI, FEBRLAN, FROS bt ailyggie 2o,
amxﬁﬁlﬁ&éélﬂlﬂéh?ﬁx dREA i SEZ0OM/260 Qiffoni2Rater. é’faﬁicﬁlﬂ)alry:xﬂnﬁlei afz

fold nolar ratjo with respect to conpound yepresented .
AmTRQNR e, ARGHWELTRN JraFE ﬁcaV%r&o%)mmeeamrearfdoeﬂeow g s
cen&ATPBtedertied i nclude, for exanple, |iquid amoni a,

amoni a gas, 5 amnmonia solution in organic solvent

and ammoni a water. Particul ar exanples are ammoni a

o n. an_or anlc sol vent mater

wdEs 5 phtEronie ™ sBRERR FySore fareaRi et Rate syt used is
not GniteAMMB i Eflaes B0 Bit 36 MRy Bk uk&E ab@DE-28 W% iOFerRfall v i preferred.

ammoni a water used is i0 not limted. In particula

5-30 Wt % may be used, and 20-28 wt % is generally
Thegﬁﬁlfétﬁg ﬁgn%rho%ues%??ﬂ%r%?e&end%m%gfo& q‘u%é In%!ﬁl%%na species of

solvsnﬂ andirtactiod coaditibhD rlngﬂﬂwulag arse6 gdldil nm&?dfrtratﬁzgilna? ba u§ed§> and
0 nmay he use an preferably a 3-
Prefife@bg/ %ﬁ?ldrlaﬂabr%otwff TeEPREE 1o QOBIROYRR ERREFCRiSH Roaéléen@fezpsald
fortMa (11§, aforesaid 15 fornula (10). Generally a sol vent
Is usually used in the reaction. Suitable solvents
i ncl ude for exanple dlchloronethane chloroforn1
enz t ol uene et he

G rﬂ%éa‘[flrp};?f)sz V%E)Eﬁtuwal A=g n t&p TCACHPTY p§1|utaéfen%¥vents mclude for example

dicHl&bmathadé Qﬁllﬂr@ﬂ&nnldlém@f&i‘lﬁaﬂs beh&é}{‘edto'[@eﬁlgy&lgtﬁgrﬂaﬂérdﬁlethyl-t—
20 et hyl pyrrol i done, 1, 3-di net %wl m dazol i di none,

butydiethet, Idjibeprppydeitlivs, te@@lmimferanabét ane, N A-dineathylformamide, N-
met%@f%@cﬁlﬁgﬁ%iﬂo? rd?rggtklﬁfai%q%a%tgﬁd ﬁltéee g%a&gxﬁcﬁ%}g% gcﬁg%e acetonitrile,

ethyd beotgte AsopRypytiaséttg es@nghd deeti® hSdaameyl ahf ehalike. NY
proportion i s not
The solvent may be used alone or by mixing, and in this case, the mixing proportion is not

limited. Generally a solvent of toluene, ethyl acetate and isopropyl acetate are preferred.

Suitable reaction temperatures, include those selected from the range of -30°C to boiling
point of solvent used and preferably it is selected from the range of 0°C-60°C. The

reaction time required is usually 10 mins to 24 hours.

On completion of the reaction, the solvent is removed by distillation in accordance with
requirements, and thereafter the reaction mixture is added to water or water is added to it.

The compound of formula (12) is obtained using procedures such as extraction with an
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limted. CGenerally a solvent of toluene, ethyl acetate
and i sopropyl acetate are preferred. 25 Suitable
woeeamsioiga3t enper at ures, include those sel ect edpET/SHE2M0NE00707
range of -30C to boiling point of solvent used and
preferably it is selected framthe range of 0C 60C
The reaction time required Is usually 10 mns to 24
hours. 30 On conpletion of the reaction, the sol vent
ST v, kstil [ j.n. n ity
oreplig G VENSAFLYs ElBhbreraPRate s RECRUAEREE Md ety ther
dichidesflethaney\etileroforin vedhe like svatihgdvittowater, andlcencnimpiom dhe

of formula (12) is obtained using procedures _ such as_. .
obtaiped seBPIRMPPhOLRT T PP Ysehaupehtomaiasmnby sy prystallisation,

ori??glagﬁ)g%% instﬁwoqf&'wiﬁggtr@? tlhg?t:%}% nt€t hyl acetate,

opropyl ‘acetate es et her,
di chl oronet hane, chloroformor the |like, washing with

wat er, and_concentration. The obtained conmpound may
Th%@“FﬂFPﬂ@EﬁﬁﬁFﬁ?E@é by col urm chr omat ogr aphy or

crystallisation, or it may be used in the foll ow ng
step w thout treatnent. . e GoNpound of formula (17)
Rlo<, CONH, (1 7) prodiiced By the aforesaid process is
a novel conpound, and is therefore provided as a
further feature of the present invention. In fornula
(17), R10 denotes an aryl (]gioqp) to substituted by 2 or
nore hal ogen atons. Suitable values for the aryl group

3t ihe i tuditye s U o B R Sy fpiced as o
furthef featliré bEARE PRReMihvEtiond In rdutr (1 7), R'Uesrophenyryl group
roup 4,5-trifluorophenyl grou

ar. , 3 p, 2,3,4,5- .
substipitesnibpopRErhalogenatqms. Sutiable valgesion therarylosrapn afyituted by 2
r ; z I 1 - diyC .
or b 8Bodon i< B SR iy gy, SurHREBRERY broup, 2.4
difglbgﬂ#henﬂ ghodp, $§,4-ﬁimiﬁkwlfnﬁ@WP, grdciHprifluorophenyl group, 2,3,4,5-
, 4, 5-tetrafl uorophenyl group, )
tetigyorgpBormT BN ey DRERGHIOPISEHL eroun. 243 Hichispphsyt eroup,

: Lhr,0 , L I -
3,48(E1glggljopﬁ31§/\1g %5&\{;)% ?%Eﬂgﬁrggxlﬁgggrlg}ﬂ grrogéb ,?;3 APV group, 3,4,5
tricBjotophenyl groupphédytetrgrhberpphedy Bgroys-2, tSebperiaqiienyhenyl
ol P rRBRSh P SeaUoeP BaHLEpy L T bromapheryf Broup,
2,3,4-tribromophenyl group, 3,4,5-tribromophenyl group, 2,3,4,5-tetrabromophenyl group,
2,3,4,5,6-pentabromo phenyl group or the like. A 3,4-difluorophenyl group is generally

preferred.

Moreover, * denotes an asymmetric carbon centre. In other words, the carboxamide
derivative of formulae (17) contains asymmetric carbon centres. The invention includes
any optically active substance or racemic mixture of the compound of formula (17).
Preferably it is optically active substance, and most preferably it is a compound whose

absolute configuration of asymmetric carbon centre is (1R, 2R).

Next, a description will be given of 4) Hofmann rearrangement process.
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preferred. 20 Moreover, * denotes an asymmetric carbon
centre. In other words, the carboxam de derivative of
woaonmswigr3(17) contai ns asynmetric carbon cent Pes/SEIt2000707
i nvention includes any optically active substance or
racem c mxture of the compoynd of formula (17).
Preferably it is optically active substance, and nost
preferably it is a conmpound whose 25 absol ute
configuration of asymmetric carbon centre is &%ﬁ 2R) .
Next, a desdRiption will be given of 4) Hofna
reart angemsn ‘grocess WD 2008/ 018823 R3
PCT/ $E20 CONHZ24 R R+—TF3R¥»R3 R R, pi2
---~/RB' N (1} (2) Step 4. Hof mann rBarrangenent
step|In the &onpound of fornula (1), Rl, R2, R3 and R4
each|i ndepeng®nt|y denote hydrogen atom opti@hally
substituted 1-10C cyclic or acyclic al kyl group,

Ste@ﬂiH@ﬂ@e{nlh)teaﬁwgfgtbﬂntbﬁti 6 5 éOC aryl group or .
optionally substitu - ar rou an ey
In theygorpeovnd of feppailall), %n,fP; aégendge@m@nﬂy é@lmqt%\by@ogen

a nak| t
o BRI S AN ot .
1OCgai1§rUg,oupbh mbtugfaﬁy Bubslﬁ’aﬂécbw DCaitalkiyd, group, pad ey rM}dt\Epthe same or
diffp gm%%%glg %)/@E% rS%%thlE}E tv9]|ues aéﬂf%)%u gw ’g%\lfedg{ygﬁtg or acyclic alkyl
I - -
sl RO B4 1 NSRRI X gV RN ol o
rropylgratme xydlomobyl grgum ughutyl-grety Is-bytyd gpoum i-tetyy grougy tetuysyl

o e B A e e B R o
grofip, ¥OE16R&%P Eﬁiﬁl}b' n-BeRYPeroih NEIbRsyHHS I Fﬂﬁlﬁ URLoctyl group, n-decyl

-|nethox enyl grou 0- ni t ropheny ro%P
gromw aid tho Bsen Rt ouHess ramtop@pwékwb@tm@é 6-10C iyl group include a

T

groa)lootiiappigsmy] g@upup-nifpeHeholr @phe Ppyditrgplng] group, o-fluorophenyl
2,3-di fl uprophenyl group, 3,4-difluorophenyl|
group, m-fluorophenyl group, p-tluorophenyl group, o-chlorophenyl group, m-

chlorophenyl group, p-chlorophenyl group, 2,3-difluorophenyl group, 3,4-difluorophenyl
group, 2,4-difluorophenyl group, 2,3,4-trifluorophenyl group, 3,4,5-trifluorophenyl group,
2,3,4,5-tetrafluorophenyl group, 2,3,4,5,6-pentafluorophenyl group, 2,3-dichlorophenyl
group, 3,4-dichlorophenyl group, 2,4-dichlorophenyl group, 2,3,4-trichlorophenyl group,
3,4,5-trichlorophenyl group, 2,3,4,5-tetrachloropheny! group, 2,3,4,5,6-pentachlorophenyl
group, 2,3-dibromophenyl group, 3,4-dibromophenyl group, 2,4-dibromophenyl group,
2,3,4-tribromophenyl group, 3,4,5-tribromophenyl group, 2,3,4,5-tetrabromophenyl group,
2,3,4,5,6-pentabromo phenyl group, o-methylphenyl group, m-methylphenyl group, p-
methylphenyl group and the like. Suitable values of an optionally substituted 7-10C
aralkyl group include a benzyl group, o-methoxybenzyl group, m-methoxybenzyl group, p-
methoxybenzyl group, o-nitrobenzyl group, m-nitrobenzy! group, p-nitrobenzyl group, o-
chlorobenzyl group, m-chlorobenzyl group, p-chlorobenzyl group, o-methylbenzyl group,
m-methylbenzyl group, p-methylbenzyl group and the like. Preferably any of R, R?, R
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group, 2, 4-difluorophenyl group, 2,3,4-trifluorophenyl
group, 3,4,5-trifluorophenyl group,

wa 2e08dhi8s28 et r af | uor ophenyl group, PCT/SE2007/000707
2,3,4,5, 6-pent af | uorophenyl group, 2, 3-dichl orophenyl
group, 3,4-dichlorophenyl grgup, 2,4-dichlorophenyl
group, 2,3,4-trichlorophenyl "group,
3,4,5-trichl orophenyl group, 2, 3 4 5- tetrachlorophenyl

oo P S R DA Ry ot 2
dlﬂao&pﬂérgrgfaaphﬁmy F&Uﬁom 2,3,4-tri bromophenyl gr oup,
, 4, 5- trlbronnpheny group, 2,3,4,5-tetrabronophenyl

group, 2,3,4,5, 6-pentabrono phenyl group,

- | h
T R e e ——
forraplai(0ytaslagyatiegid dabli(m:beﬁtr& Ol iavedltion lindmdes pny bpﬁ(uﬂlg aative

benzyl group xybenzyl group, m netho
Sub@ia@‘iﬁpr rgeepye FFEW’FE&WEE 9P forgayla {1) o%l@ﬁegégly &rlﬁy QBtlcaﬂy

acti QE ?%l%séa%gﬁ% gk gfé?eralﬁ 1E ra%@ﬁxﬁé%t}d FhRibsGute configuration of

gro or ob group,

zwmmmﬁMMmeGmmyMBgsGMQZRO met hyl benzyl group
m et hyl benzyl group, p-nethyl benzyl group and the
like. Preferably any of RlL, R2, R3 WO 2008/018823

In tRSErabe R0 L Qe (2)25a1aésctni%ﬁ1du§g sifdbl-adil rdferiantery!, R, R®

group, and nore prefera he substituent except 3, 4-

bl
andRFdrignase fromyhe gemppundsofefy rmgeln 69t oo OB R oRarR” aad R* each

1nd?%e88en%ﬁp<fle&ﬂ%sy l}%& re'nca‘c g aregl((%tl%ﬁﬁy sqlbsé%n%t(aﬁlh gd% gf{l)faso'r an

acyCROAIKEL grdlis dptiyedily sﬁmsﬁtmea ra)3):9) apygmnp o€ apﬂumaasz subsatuted 7-
substance or racem c_m xture of the conp
106 araHyl groupy andphey iy beghe %amesorélbff?re% tp yacha%tb?rv éultable values

forﬁg Q@fl(ﬁ{& sut! t%’?tlo@'ﬁ{g cérché% 1 & gﬂfé NOBFEroup,

|gurat|on ncentrels

ethﬂlg%uﬁ B)pmpsd groug, h@rmﬂr‘gmmdcwfopfmymwp( 2ty gtawpss-butyl

ol TR W GBS S o o
cycRifRBty1 YR ﬁsn-h&lyl oFup, BRclamsty oﬁﬁ‘%ﬁheﬁtﬂd%w @?ﬂbhékylmethyl

denote~a hydrogen atom an optional stitut
gromp,mﬁbt]z:lygrbum ecghgrozp yod the léqeksmta@imwuesdpn aromtmlnylly

o SHO 80N R GpR0 TP B e

mefhok§ eVl erbp, pAiedetied endUirba)) benittapheas! grdup,ah-nétfophenyl
optionally substituted 1-10C cyclic¢c or acyclic alKkyl
grogp.qupitonkényd groalpn%ﬂﬁyropgﬁlem groupeirh@vor@ﬂeﬁylpﬂ gli?ubarrbﬂwmphenyl

ou rQu
erofip tiolop BB ol Bhlo Yo OPRORY, p SHBRpe O, 22
difloyphényl grougr dpliflneropiumyl goupdy-ditbapepiteyyl gooy2,3,4-
trifluorophenyl group, 3,4,5-trifluorophenyl group, 2,3,4,5-tetrafluorophenyl group,

2,3,4,5,6-pentafluorophenyl group, 2,3-dichlorophenyl group. 3,4-dichlorophenyl group,
2,4-dichlorophenyl group, 2,3 ,4-trichlorophenyl group, 3,4,5-trichlorophenyl group,
2,3,4,5-tetrachlorophenyl group, 2,3,4,5,6-pentachlorophenyl group, 2,3-dibromophenyl
group, 3,4-dibromophenyl group, 2,4-dibromophenyl group, 2,3,4-tribromopheny! group,
3,4,5-tribromophenyl group, 2,3,4,5-tetrabromophenyl group, 2,3,4,5,6-penta bromo .
phenyl group, o-methylphenyl group, m-methylphenyl group, p-methylphenyl group and
the like. Suitable values for an optionally substituted 7-10C aralkyl group include a benzyl
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cycl opentyl group, n-hexyl group, cyclohexyl group,

n- heptyl group, cycl ohexyl nmethyl group, n-octyl
wanroespiss23decyl group and the |ike. Suitable vatusg2domoo7o?

an optionally 20 substituted 6-10C aryl group include

a phenyl group, o-nethoxyphggyl group, m

nmet hoxyphenyl group, p-inethoxy phenyl group,

o- ni trophenyl group, mnitrophenyl group,

ool Bt S S AR Gy et s o
nitr 195-6R) %Ilﬁitro@l%l%w groipChhataiehgN growg, 64hlorobenzyl group, m-
p- chl or op hen group, 2, 3- diflugrophenyl group

chlosohrnaylfgrgm Wybergwbgr@up,p—m&ﬁbwlc%ﬁ%w rrgaﬁ&ihlpﬁnzyl group,
if Lugys
-mgt‘ glb%nzgg g%&d&) %MCEB %errg%ﬁ)g%fa%l rgr Jer k & PRKML a3 A-
d1ﬂ120r3p1fbn§1 Qonp,nmafmare @mihehm thgrsobgditucht Bthsdr thiah e ifieonoiphenyl
group. 3, 4-di chl orophenyl group, 2, 4-dichl orophenyl
gro i5 liydrogemat®t. r j chi or ophenyl group,
3,4,5-trichl orophenyl group,
2,3,4,5-tetrachl orophenyl group,

Mo2pBerd* Berfotemat agtmlrrmtmm‘ngﬂ cegprcmubx, otﬂerswfdt) tiohophpenp

reprg reg]g%l’ bygth%r _fqdﬁq%'rlé) &3 gl gwgeftna E%B Th C I brl"g ok hetrilalnI includes any

optidalfks a5:‘t1tVE lsﬁlfs@elﬁ@@ BEAKEmE Bixbure f ﬁle%ﬁrﬁoﬁhd 3PfoPMBRNE) Preferably
group, 2,3,4,5,6-penta bromo . phenyl group

itis @ptmql]yyacpﬁg ﬁqhsta@p@ @pd mast pastarghlp Hdn ¢ lcogpeunst whose absolute

| Sui t abl e val ues
Confgl%ra{é%g%g{Lyona ég%ﬁ%ﬁp%t 1@@1}# zﬁc aral kyl group
i nclude a benzyl WD 2008/ 018823 PCT/ SE2007/ 000707 26

Wh%{ gglgﬁggg,gvgq;@éy%pe g le p%fcg%rstars(gbcgﬁ% A %X épe otk arrgngenﬁent and the
con? ﬂ#(? B:be al (19fsQ:HHverR:d% Rﬂﬂmla (2) while maintaining

oro nzy group enzy group
the ﬁtembblmmhieyl afrihe gsymm;:trm caﬂioh)debtemmpkesgmtedl by *_ For example,

: be r.oup, -met hyl b dth
sui IR GO e L VA ey AP groBent SRt BRARS | 5
(triffactoaeetdrd) g%?piaaml haHdR gent@ﬁéh B Hord L bR Modihd)&N-
substit uén her than 3 uorophenyl group is

chldryijcg@amdat thrommue:om@mde*Ndeme@nmdwymm ckloride,

TR R By R SR 435k QB SETRR o s

hyp@éiﬂblﬁt% p&ﬂ@lﬂxﬂhﬁﬁﬁcbﬁﬂlté& ﬂﬁdghéﬁﬁm&ﬂ)bochl@nﬂépdaﬂdiﬁﬂnlhq;/pochlonte or
active substance or racem c m xture of the conpound  of

the fike gy Re ppgposest, and ellsripe,N-chlerqpicrimimidg, hypprkigrite species or the
it is a conmpound whose
11keag£%ﬁ§181{ﬁg§odé%ﬁ ygﬁ%%?@%?@%ﬁg}%mtrl c carbon centre is
(1R, 2S). Wen oxidant is caused to act t here

roceeds. a.so-calle rearran
Thepquantlty of 0x1d8ént used dlfgermepen Ing on specie o clant use% specnes of

reaction solvent and reaction conditions. In particular a 1-5 fold molar ratio may be used
and preferably a 2-4 fold molar ratio with respect to the compound of formula (1).
Moreover, as regards the quantity used of the aforesaid oxidant, when a hypochlorite
species is used as the oxidant, the quantity used is determined by effective chlorine

conversion.
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15 conpound of fornmula (1) is converted to the

conpound of formula (2) while maintaining the
\Venamﬁnah&nistry of the asymetric carbon cent PET/SE2007/000707

represented by *. For exanple, suitable oxidants

include a high valency iodipe reagent exenplified by

bis (trifluoroacetoxy) phenhyl iodide, halide agent

such as chlorine, brom ne, |od|ne N-

or osucci ni S d :
i e G RE PRPA HEor QiR T PRSPl msctpay be siprppnt
accdigi¥ Sa e qhiR@ndrtk Bas®itap 6b Ia@dddf #ftes BELING $hé$¢lﬁ1|ipoa1&d of formulae
[ithium rréypochl orite, sodium hi/f"e pochlorite, potassi

(1) andoridand Sugtable ,bg@fﬁégqlmlﬁ rssampls pr argapalithiugpgompoun such as
metﬁ%ﬁf?ﬁ:\ﬂ{l - bwkﬁl}:lﬁlmn{ t@%ub}lllftﬁlu%éggﬁﬁ RERRRSE e B Gri C%nard reagent

or i ne, Oroé Succinim ypochlorite $pe
suclods d-betylrhagoesinhnchfeivey ﬁietlgrd)diagmshm bodrhide ot Ehelhke alkaline earth

ref rre 25 The quant OXId nt sed dlffers
metalém %iPhék%lhn@E?éé ﬁa¥ odipaanade, dithium

dus%ﬁ dé‘ %é@%@%u@rkﬁﬁf)}%gﬁﬂ' aid€, QHﬁiﬂuhi lﬂéﬁme{hr}‘ll d1s1laz(:5de sodium

ar ar ratio may be uséd
hex@nefmlrchmaguh Potdssiuph Hexapiediryl disiliazidesot therlidkspalkali metal ploxide

BT TN CTTE NS T 1 TR

lithiRIEdNi @Y, TitIumStPRfbE8e, ipdtadSith-tEsutbkiGe OX{hEaikt, alkdlie earth metal
quantity used is det erm ned by effectjve chlorine 30

hydr,iéfn oetlksilbmetality ristyayuch agbithi &iiden otiwodrydrde, pptasgum
hydBHee 051%31% gi&h&f orctﬁgﬁﬁ% 'mtaﬁﬁe Lot let%l lé};lar )?EQ oPXik AR Retar 2

CO- presen acco anc
hydfiel sluel‘ﬂﬁs’lhﬁnurﬁa?&mn‘ﬁlﬁ énehuml ﬂ}idko&fckeﬁpotﬁﬂsmmbydrhﬂde ces1um

N
sucl?ﬁs htHF&lF hbﬁal?é lémhu e&?’&ﬁlajre' %&h&é’iﬂmkaﬁHﬁé‘tE bf #1211#48) alkali metal

fum’or t I gnard reagent 5 such as
b1canb<h1atqdunh gmhﬁmunnbmatbmatstesodm bidarhoagiecpotassium bicadenae or the

the l.ike, alkaline eart met al ,am de or akall
lkep haRc SR e PP Y B e AR er o S g, TRy U.5-
dlaﬂbicﬁ&ﬁ[ﬁpﬁjunﬁéeeﬁ@) orTRgNRSI um di i sopropyl ami de,

[ |un1hexanethyl di sil azide, sodium hexamethyl

di si | azi de, potassi um hexanet hyl disilazide or the

ik I Ik d
In e Ao EP o S5 se SY Ry oife IR MRS Ge:
10 lithium ethoxide, |ithiumt-butoxide,

pot assi umt-butoxide or the |ike, alkaline earth

t al
Thergpanma@f Srseasra Hitferedenendipa op dRederf base Fsedipgries of sofvent and
I
reacff o Briof” ) IR oo 2R3 b 86 pRfeef A by
usngl ak‘BBO fold oadlar ratio, preferably 5-20 fold molar ratio with respect to compound

represented by general formula (2).

In particular the concentration of the base in the reaction may be in the range of 5-30 wt %,

more particularly in the range of 15-25 wt %.

In general a solvent is usually used in the reaction. Suitable solvents include, for example,
water, dichloromethane, chloroform, dichloroethane, benzene, toluene, diethyl ether,

methyl-t-butyl ether, tetrahydrofuran, 1,4,-dioxane, N,N-dimethylformamide, N-
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hydr oxi de such as |ithium hydroxi de, sodi um hydroxi de,

pot assi um hydr oxi de, cesium hydroxi de, nagnesi um
woydisoissde, cal ci um hydroxi de or the |ike, al kaCi/SEB02000707

carbonate 15 such as lithium carbonate, sodi um

car bonat e, potassiun1carbon?ge or the |ike, alkal

nmetal bicarbonate such as ['ithium bicarbonate, sodium

bi car bonat e, potassi um bi carbonate or the Iike,

met&tlgggi?}?d&tag; f%%?@ﬁ iﬁgdasz%ég}'ngﬁe,t _iringtthgi/shﬁ&igg,’acetone, acetonitrile,
ethyll.adab] ¥kt adidrbutll WseaRNerd Pk likee |ike. 20 In

general an al kali netal hydroxide such as sodi um
hydroxide is the preferred. The quantity of base used

differs [ 0 ' : I S
ThegglsBiied fE Bl S BEifke 3h LARe UEFRBRIRS opBionis
not ligixed.i[@gen®l, bate dupetbrited. proceed in high yield by

using a 5-30 fold nolar ratio, preferably 5-20 fold

nolar ratio with respect to conmpound 25 represented by

B . t H I - H J
SuiffFBEERigh Mriplcincl dl (e ok HlD T RN 88 o boiling
poirfi-o8SolwtntUsed mal refeaatly itud seldoped fmomtiee raagyef AF°C160°05 The

% 30 In general lvent [s.usually used in the
reaghign AReHe ‘%Seiif 1 afo‘rail-‘/‘;"& W@ﬁﬁ%&zf A ide, “for exanpl e,

wat er, di chl oronet hane, chl orof orm dichl oroet hane,

benzene, toluene, diethyl ether, nethyl-t-butyl i
On earhpletion ef thaisagtion thesalvent may He espagied by distillation. The reaction

.. N N-di et hyl f ornmam d 8 . .
mis IRt B0 I3 vk B0 Mty isaciiifiod y paditon
of abidl W& Cbindoed\@) idiramianedsel tHeaxjudeus 1aye] aidesfter having been

acetonitrile, ethyl acetate, acetic acid-t- bUtﬁ/l ,
caugedti uRAEC AAvidsARATRHReAnITHIS ) Wih PTERRYF B episwal &t Dhwene,
oty oA o gtale ol EASE oRpidhometll, ShlohForm.orthe like, the
aqupnafigyer edma® basahlsing ebasti @he Compenad of fesmitldR) id@btained using
those selected fromithe range of -30C to boili
DrogsiiEs S ST RO S AR AP SpBeab iy ap fitietees B aggiate
isofrbAMabQ8te! &RGG1 Qher? fehRPSmethii®, ChIBAGEbIR Br hie Mie [ WEHAIEOWith
I's‘usual 'y 30"m ns to 24 hours. 10 On conpl etion of
wattthandroeactntiation.Hésue By vaarmommistioneofithgnppelibnp jolvent is removed by

s o B
extid6tidh Witk Ordavicadtlicht #ieh adtoladiefethyheeat)poprugyl @etdts diethyl

transferred to the aqueous_ |ayer, and after hdavi ng .
ethgsedighloromethane, chloroform or the like, washing with water and concentration

without the step of transfering to the aqueous layer. The compound (2) may be obtained in
the form of a salt of an acid. The compound may be further purified by column
chromatography, distillation or crystallisation, or it may be separated and purified in the

form of a salt of an acid.

Suitable acids used after completion of the reaction include, for example, an organic
carboxylic acid such as formic acid, acetic acid, propionic acid, trifluoroacetic acid,
chloroacetic acid, dichloroacetic acid, trichloroacetic acid, oxalic acid, benzoic acid,
phthalic acid, fumaric acid, mandelic acid or the like, optically active organic carboxylic

acid such as tartaric acid, lactic acid, ascorbic acid, amino acid or the like, organic sulfonic
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caused to undergo liquid separation and washing with

organi ¢ sol vent such as toluene, is ethyl acetate,
wO0sroegsed acet ate, diethyl ether, dichloronet R@nsE2007/000707

chloroformor the |ike, the aqueous |layer is nmade

basic using a base. The Conpgund of fornula (2) is

obt ai ned using procedures such as extraction with an

organi c solvent such as toluene, ethyl acetate,

aci %g rag% rh[%%gs‘ﬁﬁ]?) a}cgck %rtlttfwyororglgﬁlgﬁesuﬁﬂﬁglag{dog&tzglgégﬁlfomc acid, p-

tohl@ﬂébﬁlﬁﬁﬁlh atidoBampliod 3lilfynic a¢1d 09 ﬂw 1&e|, hor@inid ah:@d ﬁlﬁaﬁ@lﬁ hodrochloric
solvent is renoved bg 20 distillation, and th

acics sWpbumGAaE, TBicrAgich Phowhers 2¢d, & @BroRifesad. \H@rw%%oﬁﬂ%gr
th organic solvent such as
sulf?ﬂ?g.(:lﬁsare g‘%&%{#ﬁ’fce a\éél i sopropyl acetate, diethyl
et her, dichl oronethane, chloroformor the I|ike,
.washing with_ water and concentrat.i on t hout the ste .
sullg e Ahouet ot ad copcents o, Wt Ut e B B
n{cﬁgﬁnﬁoun%lbe{sa}h&ﬁﬂhtﬂﬁum RSufy g, t-%u%@lllﬂmﬁlfx p?l@ngﬁ%tﬁum-ﬁ}%he

further purifiéd by colum
likeg Grignadogagephsuchas gtbultylmaglmmmn clloyide, an¢thj$1anagmsmmrbrpm1de or

the Y, BF RRE R B el up BB ot Bl sodium
amidB EithRAC diidPrdpyChiiR, mheiesRxtiNopropdD aMdBaRihtum hexamethyl
carboxyllc acid such as formc_ acij acetic_acid,

disifpeisls; sndium dexamethyl; disilagids spaissin hexameting disipgide abthe like,
alkaglx }ngtal Qﬂkgﬁl 8518 C %tsb&uﬁ{:ﬁlgtho}({] b C&) %fd‘é s‘%ﬁhﬁjn t—butox1de

I C acCl enzol c acl t’na C acCl Fumari
lithe thethonitdelithtuna ethdxile, Iﬁthﬂm’a—t—kvet,oxmjet pcﬂaéshyn—&bmo\xeie or the like,

TN GO S PG S SHED B L3 L oo gt
hydsidk hﬁHﬂésanu%% faride U%&%%y%é S ST Oﬁﬁaﬁ&% eadtl) nﬁ:@dl ﬂydromde or

such as onic-acid, trifl uoronethanesul fonic
alkalCindtal bpdrexide sudhf Esrllthluaﬂl}diro}pde sodliventesiudfide ipotaasiim hydroxide,

ulfonlca or..th llk I hargani ¢..aci.d .suc
cesii@ Ry RPHRMTBIEPE GO S o e i e pEp g e bonate
me@m%ﬁ@%@ﬁ b€ 111%911{?1' ca&@ﬁzﬁ@ NoGiuattAboradd] Hoablidhicarbdaitd oPthe like,
sul furic acid are generally greferred 5 Suitable

alkdametsl hisadondte snchoasiithiam iperbenaie @oqﬂ@abbm@hommme@ésmm

i B BT s IR S T SRR 3 P gfomons

ethjrlamlineumBU (It,mldzal’pﬁeyc1@514g)]andbce@@)gent such as
n- but yl mgnesi um chl ori de, nethyl nmagnesi um brom de or
the like, alkaline earth nmetal ami de or al kali netal

Tn AHEACaS HEN ARtdl hi oW Be2Tkalfre ARHMERI hydroxide, alkali carbonate metal

salt, alkaline earth metal carbonate, alkali metal bicarbonate alkaline earth metal

carbonate, organic tertiary amine are preferred.

Examples

Below this invention will be described in greater detail by reference to Examples.

However, this invention is not restricted only to these Examples.
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10 am de, lithiumdiisopropyl am de, nagnesium
di i sopropyl am de, |ithium hexanethyl disilazide,
weadisinssiexamnmet hyl di sil azi de, potassi um hexanmecingE2007/000707
di silazide or the Iike, alkali netal al koxide such as
sodi um et hoxi de, sodi um et hoxi de, sodi umt-but oxi de,
['ithium nmethoxide, |ithium®ethoxide,
[ithiumt-butoxide, potassiumt-butoxide or the Iike,
E ghﬁa ine earth nmetal hydride or alkali netal hydride
Xatih'as 1ithium hydride, sodium 15 hydride, potassium

Prthbﬂ%f gmlﬁ(mmrbgﬁerﬂﬂ)okhﬁnbl ke, alkaline earth

roxi de or ali netal droxi de such as

A mnxtmu qfr(mymhisamjbﬁ Suotiftearoplyesy bxi-efaang) geetdd 48, 59.5 mmol),

o SRS SOFLATMIEEES: 10, 0PRRREN DDA B P 01255

was Seitrbd sntCheads 4t DIC fon1aaub OFl&tc&garﬁ@minMebmwdewaShed Wlth
pot assi um car ponate or the Ilkg%Q ékalj

watdy; g ¢ Eated wilenredpeadHiTessis: 29 Bold4t élﬂug‘aﬂ’ﬁswl)omane was
obta%ecdaar O ?ELI?E coROLBSR @E‘E ) ?ﬁﬂ@ﬁdbge e or the Iike,

gani C ertlary am ne or SUCh as
'H- Nmmmomecmmsopr opyl ethyl ani ne,

v 8 A B PR ELANSEE eI By B sty 1

727ydr@xi de, alkali carbonate netal salt, alkaline
earth ‘metal carbonate, alkali metal bi car bonat e
al kaline earth nmetal 25 carbonate, organic tertiary
Ex amlni are preferred. Exanples Below this invention
AMF “be described in greater detail by reference to

Prefaaitionss ethyd @1 RIDIOVE(3, 4-Hiﬂt$orbpha’fyfl)- Cllilcyciiopiopanecarboxylate
restricted only to these es. WD 2008/018823
Sodmari-brtpne (3087 67! Z%molmw ntf) m%f@&r%l? {4ft3-Gg) were charged

into (azr%cté ‘ss%I df'rfe'tﬂé@ ‘bﬁ&%ﬁﬁﬂa)c%{er @8 96 §r éﬁfu Valents to

uor opheny ano
sodl;’hﬂn t4%tgx1d5)9w£s ataed )g the tmkiunesnwnh Eﬁrrﬁig g)tplusmdm]utmn of (285)-2-
I oXi

2 53 1 06 Lar equi ent and ter
3, 4( awzr@p y @W&g % S o Hitd 42/}354% g@@%’.‘no VS ded
drop- %eocf) g%&tﬁ@%épﬁﬁ@ﬁle%ﬁﬁﬁ{aﬂ&ﬁber%ﬁ%%@v%té@ tYRDCC, After

concentrat ed under reduced pressure.

compRBond{ @Gdlﬁcml,l stirning wphemmyinjed for éﬂl dovwrsat 3016t Aiftes goeling to room
eSS SRS Ao 5 ol 5 b B
under x%aﬁge\i,pré’ssﬂf%. Fthyl AR 2R)-2198 4-&fl8&rophehyB (L dycloffapardeddiboxylate
was obtained as resultant concentrate (net 49.11 g, yield: 81%).

"H-NMR in (400MHz, CDCI3)

§ 1.22 - 1.26(1H, m), 1.26 - 1.30(3H, t, J=7.1Hz), 1.57 - 1.62(1H, m), 1.82 - 1.87(1H, m),
2.45 - 2.50(1H, m), 4.14 - 4.20(2H, g, J=7.1Hz), 6.82 - 6.91(2H, m), 7.02 - 7.09(1H, m)

Example 3

Preparation of (1R, 2R)-2-(3,4-difluorophenyl)- 1-cyclopropanecarboxylic acid
Methanol (322.2 g) and 30% sodium hydroxide aqueous solution (65.5 g, 1.8 molar
equivalents) were added to a solution of ethyl (1R, 2R)-2- (3,4-difluorophenyl)-1-
cyclopropanecarboxylate (48.2 wi% toluene solution, net 61.22 g, 270.6 mmol). The

mixture was heated at 65°C with stirring for 2 hours. The resultant mixture was
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10 7.27(4H, m. Exanple 2 Preparation of ethyl (1R

2R) - 2- (3, 4-di fl uorophenyl )- 1-cycl opropanecar boxyl ate
waaadisimss23 but oxi de (32.22 g, 1.25 nol ar equi vaPemSE2007/000707

and toluene (243.0 g) were charged 15 into a reaction

vessel . Triethyl phosphonoagetate (78.06 g, 1.04 nolar

equi val ents to sodiumt-butoxide) was added to the

m xture with stl rring. A toluene solution of (2S)-2-

conc%%t’rag%cg | f 2 o L %P%‘“ﬁ?na@gleég grg? o‘c’l\g_e{m ﬁ;egeoeltcfdte& ﬁﬂ:he net

conc@hﬁ‘été' r’ﬂié&ﬁﬁ@ﬁf@ Qvak B@ldiﬁHdemlﬂaBS%QﬁﬂﬁfcmowCetcmem ergafild loyer was
C. After conpletion of addition, stirri

sepamdm anspepcerraterimidenieduend mmersureaflfe PRYGo (3rg! ggfllk?f%&’aﬁéﬂ) 1-
cycl%;%gf) en‘g%r{ag)tgﬂ c aic1& 08 BeXhud & ta‘?@é&ﬁg fPﬁtE K‘née@ﬁ 85 afh:

was ‘concentr at ed duced
8%press|ure Et hyI (1R 2R)-2-(3,4-difl uorophenyl)
1-cycl opr-opanecar hoxyl ate was obtai ned as resultant
"H-NY| ér({’f&BYI z{ GRf] 339 11 g, yield: 81%. 1H NMR in

51. 4%@%;&%?&%? 6@(1%?— 18%6(11@(11%1@12% 25%3%%% 83 -

6.932831,20145.04 2. BQIQHHn)n) 4 14 - 4 20(2H, g, J= 7 | Hz),
6.82 - 6.91(2H, m, 7.02 - 7.09(1H, mM Exanple 3
Preparation of (1R, 2R)-2-(3,4-difluorophenyl)-
Exailné)qé/@l opropanecar boxylic acid Methanol (322.2 g) and
% sodi um hydr oxi de aqueous sol ution (65.5 1.8

Prepasiation ozolléc%ﬂ)v?a(%rdﬁ)uqmpbﬂaf&béothcB)PéiOB%ﬂ%ﬂ agHide

Th1oav@¥f8&&%{)@%§6?§r oxy :# %{Jgﬁg{s%%??éf{l%l et% etheS ch rﬁadl tcc))lhlene solution
of ( H@;tCZ:Rgim&t %213 t@ﬁﬂﬁ?f}%h&%yg)fﬂééyﬁloﬂﬁ@anmabeC}mm (h&atecheat 00.00g,
504 G ) JBBEP 158 35 SETPEROUO Forb o b GokEBr T
reduggngg%s{ugg ﬁj@ge Rs&fioh 6f glt_lé" QR%QC{B ueligusdghMglen - were

( concentra e mxture was "acidified
cyclopiopaBatboygr chbdrider Te aamikthre FHi28% agemina dqugews sehgion (122.55g,

4. O()?lg%%{‘ gctp)elgzﬂggt%g %vg?egf f r%:) ﬂgﬁvf?cel‘;agd%%%g? & $othifFon of (1R,

20 S G s e aget s
grad{udnja Mided VODCItBYing below 10 C. The reaction mixture was allowed to stir below
10°C for 1 hour. The mixture was neutralized with 35% hydrochloric acid, then the organic
layer was separated and washed with water. The resultant solution was concentrated
azeotropically under reduced pressure to give a shurry of (1R, 2R)-2-(3,4-difluorophenyl)-
1-cyclopropanecarboxamide. The resultant slurry was heated to obtain a clear solution, and
cooled for crystallization. Hexane was added to the slurry, then the precipitates were
collected by filtration and dried to give (1R, 2R)- 2-(3,4-difluorophenyl)-1-
cyclopropanecarboxamide (net 91.12 g, Yield: 92%).

'H-NMR in (400MHz, CDCI3)

§ 1.21 - 1.27(1H, m), 1.56 - 1.64(3H, m), 2.47 - 2.49(1H, m), 5.45(1H, br), 5.63(1H, br),
6.83 - 6.90(2H, m), 7.03 - 7.10(1H, m).
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6 1.33 - 1.38(1H m, 1.64 - 1.69(1H nm, 1.83 -
1.88(1H, m, 2.54 - 2.59(1H, m, 6.83 - 6.93(2H, m,

W@ 2008/048823 10( 1H, m . 10 Exanple 4 Preparati on 8CTSLER07/000707
2R) - 2- (3, 4-di fl uor ophenyl ) - 1- cycl opr opanecar boxam de
Thionyl chloride (72.65g, 1321 nolar equival ents) was
added to the stirred toluene solution of (1R
2R) - 2- (3, 4-di fl uorophenyl)- 1-cycl opropanecar boxylic

Exa\%&l 95(18wt% net 100.00g, 504.62 nmol). The m xture
§ Stirred at 35C for 6 hours, then concentrated
Prepixéiéionlod (Ikmﬂ)ezd(am-eﬁmmeph@y@-]/-ecyalmbpaﬂmmf (1R,

(ARG Frsrephmyra )ro.;agw%gﬂ%iqﬁﬁr SRREDGE dorghmD and

o 58t R S R ) O o s

into ZRﬁatho@S/pdseH arfd the mpﬂmeenwhs) stlrfedc Mhmm dB%nsclamh dyydchlorite

ta| ed above was radual |y added with
soiiop f19. 5 Ao mse o) v et o isativd i Beindhinipe the
mtefn(ﬁl ghigerf@b a3 3¢, TErdsQltank iRMre wahi&irddt BOEC Y@SM hours, then at
neutralized with 35% hydrochl oric acid, then the

40 “erfgadhours) éﬁtenr cmméetmpefrtb@ wdction isppespabiacstath wag pered to the
sol uti.o t.r
resul 38 spRTF B R P R ERL AR it & 1y
con€¥ntre B undé) reduded plesclink| U@y 290 QK()Zl4)d1ﬂuorophenyl) 1- cyclopropanamme
1- cycl opr opanecar boxam de. The resultant slurry was

wasipbaiesl asgeienl Wnﬁeféla@a@leg@ﬁ%gi viald: 8%4)- cool ed” for
I%Mf‘ a{g J Phcifexane was added to the slurry, then
the precipitates re 25 collected by filtration and

5 0.88 i @@3€1¢1, gh)y .08 1R, 082 RY; mR-1(B(ZH0s)f 1.09rF dB4€1y, oh), 247 - 2.51(1H,

| opr opane oxamni net 91.12 g, Yield: 92%.

m), Y2 ﬂ(gﬁ(@&ynﬁ%j%&ﬁ%%s 1.21 - 1.27(1H n), 1.56 -
1.64(3H, m, 2.47 - 2.49(1H, m, 5.45(1H, br),
5.63(1H, br), 6.83 - 6.90(2H, m, 7.03 - 7.10(1H, m.
30 WD 2008/ 018823 PCT/ SE2007/ 000707 32 Exanple 5
Preparation of (1R, 2S)-2-(3,4-difluorophenyl)-1-
cycl opropanani ne (1R,
2R) - 2- (3, 4-di fl uor ophenyl ) - 1- cycl opr opanecar boxam de
(net 9.00g, 45.64 mmol) and 30% sodi um hydr oxi de
aqueous solution (54.77g, 9.00 nolar equivalents) were
char ged
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5 into a reaction vessel and the m xture was stirred.
Agqueous 12% sodi um hypochlorite solution (29.53g,
wa .20/0mgd23 equi val ent s) was added to the stirredCsiSE2009/000707
mai ntaining the internal tenperature at 30C. The
resultant m xture was stirr at 30C for 14 hours,
then at 40 C for 2 hours. ter conpletion of the
reacti on, isopropyl acetate was poured to the
resultant m xture, then the organic |ayer was
Mar at ed, washed with water, and 10 concentrat ed
under reduced pressure. (1R, 2S5)-
2-(3,4-dif|uorophenyL8- 1 -cycl opropanam ne was . .
1. dbpraresedortbe psutticmef aanptienily 2ative chielpprgpglomine deriptive
89% . 1H-NWR in (400MHz, CDC13) 5 0.88 - 0.93(1H, m,
1.03 - 1.08(1H, m, 21.70(2H, s), 1.79 - 1.84(1H, m,
2.47 - 2.51(1H, m, 6.72 -.6.79(2H, m, 7.00 -
7.02(1H, n). 15 WO 2008/ 018823,2PCT/ SE2007/ 000707 33
Caims: 1. A process R@r th oduction of an
optically active cyclop aWiH% derivative Rl R2
R31-1 RNH2 (2) Répre ted”by general formula
(2) or a salt thereof 5 (whgrein Rl, R2, R3 or R4
denote a hydrogen atom optionally substituted 1-10C
cyclic or acyclic alkyl group, optionally substituted
6- 10C aryl group or optio%dBlﬁ substituted 7- 10C

aral kyl group, and_* denotes an asynmwetric carbon
reprgs%gl{e@:&yc%?fgﬁfotrﬁmas(ﬁﬁo %seﬁﬂ‘ﬁm&@f"ﬁ ion of an optically

propane carboxam de derivative R3 Rl R2
(whEizéirCRj}lEé, R{ d)R* denote a hydrogen atom, optionally substituted 1-10C cyclic or

acyclic alkyl group, optionally substituted 6-10C aryl group or optionally substituted 7-

Cla

10C aralkyl group, and * denotes an asymmetric carbon centre)

characterised by the reaction of an optically active cyclopropane carboxamide derivative

(1)

represented by general formula (1)
(wherein R!, R% R®, R* and * have the same said definitions) with hypochlorite in water in

the presence of 5-30 equivalents of alkali metal hydroxide.

2. A process for production in accordance with Claim 1, wherein in the process to
produce the derivative of formula (2) by the reaction of a derivative of formula (1) with
hypochlorite in water in the presence of 5-30 equivalents of alkali metal hydroxide, the
concentration of alkali metal hydroxide is in a concentration range of 5-30 wt.% with

respect to the reaction mixture.
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represented by general formula (1) 10 (wherein Rl, R2,
R3, R4 and * have the sane said definitions) with
woayppsohéasite in water in the presence of 5-38CT/SE2007/000707
equi val ents of al kali nmetal hydroxide. '2. A process
for production in accordan with aim1l, wherein in
the process to produce the derivative of fornmula (2)
by the reaction of a derivative of fornmula (1) with
15 hypochlorite in water in the presence of 5-30
equi val ents of al kali netal hydroxide, the
3. AQH6&RS FattpréducBbn & dorbidan®s wlth 0ydioXoiE vitseréin tiee hypochlorite is
concentration range of 5-30 wt.%with respect to the
sodivrgdypodomiext ure. WD 2008/ 018823 PCT/ SE2007/ 000707 34
3. A process for production in accordance with Claiml
or 2, wherein the hypochlorite is sodium
4. RyReeRk Brigreductiod in & cprdaneswith any pnodfiCirinnlBnwherein the
accordance with any_ aone of Clain§ 1-3, mh%re'n t he d of
quangitia aif ypochiors BerdHp 4 Pele pouiyaleatsWith 1r5pee é%{he\?QP“Bﬂ‘&% ©
formWila{@ respect to the conpound of formula (1). 5. A
pro %ss for production in accordance with any one of
Clainms 1-4, wherein R, R2, 10 R3 are hydrogen atons

N RERR W TN o R RN
3 ' Hani ' ted b I
R I EARA AT S A aRpaNEag 20 B oonera

(wherein * denotes an asymretric carbon centre),
erein

an.opti.call tive 2-ar: . o
6. KSR B o35 ook SRt g
repré@RARAYY deféralfoam(la)(9) evdh@lietheredf denot es an asynmetric
carbon centre) is obtained,

(9)

(wherein * denotes an asymmetric carbon centre), wherein an optically active 2-aryl

CO,H

(7)

cyclopropanecarboxylic acid derivative represented by general formula (7)
(wherein * denotes an asymmetric carbon centre) is obtained,
by de-esterifying an optically active 2-arylcyclopropane carboxylate ester derivative

represented by general formula (6)
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by de-esterifying an optically active
2-aryl cycl opropane carboxyl ate ester derivative

woemsaggnsed by general fornmula (6) WO 2008/ 018828E2007/000707

PCT/ SE2007/ 000707 35 gq<C2R5 F F (6) (wherein R5
denotes optionally substitu%gd 1-10C cyclic or acyclic
al kyl group, optionally substituted 6-10C aryl group
or optionally substituted 7-10C aral kyl group, and *
denotes an asymetric carbon centre), wherein the
conmpound of formula (6) is op#ai ?PF@V 5 reacting an
optically active styre 8 déreévati ve represented
by general formula (3 | #*~*(3) (wherein * denotes
an asymmetric carboga-Cexffe) or optically active

hal ohydri n derivative epresented by general fornmula
(4) OHX F)( 11'::~ F (4) 10 (wherein X denotes a
hal ogen atom and * denotes an asymretric carbon
centre), with a phosph¢macetic acid ester derivative
represented by general formula (5) 0 R60 IP~-CO2R5 RO

(Whgr%}n bedé%%ge%/ o%&&?a%@ sﬁ%ﬁ%&qgﬁf(p&gﬁg br acyclic alkyl group, optionally

substituted 6-10C aryl group or optionally substituted 7-10C aralkyl group, and * denotes
an asymmetric carbon centre), wherein the compound of formula (6) is obtained by

reacting an optically active styrene oxide derivative represented by general formula (3)

O

F

(3)

(wherein * denotes an asymmetric carbon centre) or optically active halohydrin derivative

represented by general formula (4)

(4)

(wherein X denotes a halogen atom, and * denotes an asymmetric carbon centre), with a

phosphonoacetic acid ester derivative represented by general formula (5)

o
RPO—P_ _CO,RS
RGO] ~N 2

(5)
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36 (wherein, R5 or R6 denote optionally substituted

1-10C cyclic or acyclic alkyl group, optionally
weubmtoigsased 6- 10C aryl group or optionally suberisEidoo7o7

7-1CC aral kyl group) in the presence of base, and s

thereafter the 2-aryl cycIQ%{opanecarboxylic acid

derivative of fornmula (7) ained is activated by

reaction w t h a carboxylic acid activator and

t hereaf t e ct|n
v Bapi § deseruew el b fERBEr figkdafgkisidf st erow,
optlﬁﬁﬂ!y\éﬁlgdti‘ﬁﬁedl GQ’()@%?ﬂt g&gu}b&r oﬂi@h@ﬂﬁ%sﬂ@&ﬂr’ﬂﬂmﬁ afaikyti @roup) in
F)c (8) o (wherein * denotes an
ﬂmr&@vn&%ﬁﬂm@@carbon centre) which is reacted with an
dOX|dant to give the conpound of forrmula (9). 7. A
process as clained in Caim6, wherein the. conpound of
theréa%frtﬂeal 419) cyctoproffabpcarbéyilie neidaiekistativtosfi fcminuiee@) pbreined is
onpound of fornula (4) is,a (S)- drin derivative
activarmg 1 TABIDR B Ebo Sy AL g EIoF B DA S Tgas e il amonia
rBte
to il SRy hctve 2onrll RAIE hant cofoRIARE For e s Mtesented by
obmﬁ&ﬂgﬁnaﬂiﬂmmumqs)vatlve represented by general formula
(12) R,,,</CONH2 (12) 20 (wherein R7 denotes an
aryl group substituted by 2 % hal ogen at ons, and
* denotes an asymmetri g~ TR Y"Cént Pe) characterized
in that, an optically B ve 2-aryl
cycl opropanecar boxyl Fc agi d derivative represented by

general formula (10) Wp 2008/ 018823 PCT/ SE2007/ 000707
37 7 \L/ Q02K
(8)

(wherein * denotes an asymmetric carbon centre), which is reacted with an oxidant to give

the compound of formula (9).

7. A process as claimed in Claim 6, wherein the compound of formula (3) isa (S)-
styrene oxide derivative, the compound of formula (4) is a (S)-halohydrin derivative and a

(1R, 28)-2-aryl cyclopropylamine derivative of formula (9) is prepared.

8. A process for the production of optically active 2-aryl cyclopropane carboxamide

derivative represented by general formula (12)
R7/*<]/ CONH,

(12)
(wherein R’ denotes an aryl group substituted by 2 or more halogen atoms, and * denotes
an asymmetric carbon centre) characterized in that,
an optically active 2-aryl cyclopropanecarboxylic acid derivative represented by general

formula (10)
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R (10) (wherein R7 denotes an aryl group substituted
by 2 or nore hal ogen atons, and * denotes an
wagyesrmess c carbon centre) is reacted with a cacbsEuor00707

acid activator with the formation of an optically
active 2-aryl 5 cycl opropapecarboxylic acid
derivative represented by general formula (11) 0 R7 Y
(11) (wherein RC denotes an aryl group substituted by
2 or nore hal ogen atons, Y denotes carbonyl group
activated group, and * denotes an asymmetric carbon
centre) and thereafter this, said optically active
2-aryl cycl opropanecar i cC&&HY derivative
represented by generaﬂafownula (11) is reacted with
amoni a. 10 9. A process as*clained in Caim8,
wherein the reaction is carried out by using the
aforesaid forrmula (10) ob gin d%by de-esterifying
optically active 2-aryl c& o@r pane carboxyl ate
ester derivative represented by general formula (13) 7
K1-C02R8 R (13) WD 2008/018823 PCT/ SE2007/ 000707 38
(wherein R$ denotes optionally substituted 1-10C

(whargia/R clenoteniay atyil graapleybstigitedipy 20w mose hlpgen aiams: and i degotes

6-10C aryl gro or optionally substituted 7-10C
anagpg%w Céﬁbf}ﬁﬁ?lﬂgﬂd R7 and * have the definitions
is re8%EPWHh A afRx Gli@hdill 83tivasor Wath the Poraeios ofian optidaliydciive 2-aryl
Claim9, wherein the reaction is carried out 2 usi ng
cycleprepangrarbesdichoibdarinaive ?PB}GSEJ‘HF‘ipﬁ 56“6691 fopaulp i/\]c)t I on
of an optically active styrene oxide derivative
represented by general formula (@4) R7

R7’</LLY

*
*

(11)

(wherein R denotes an aryl group substituted by 2 or more halogen atoms, Y denotes
carbonyl group activated group, and * denotes an asymmetric carbon centre)
and thereafter this said optically active 2-aryl cyclopropanecarboxylic acid derivative

represented by general formula (11) is reacted with ammonia.
9. A process as claimed in Claim 8, wherein the reaction is carried out by using the

aforesaid formula (10) obtained by de-esterifying optically active 2-aryl cyclopropane

carboxylate ester derivative represented by general formula (13)

. <] _Co,R®

(13)
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(14) 10 (wherein R7 and * have the same said

definitions) or optically active hal ohydrin derivative
woepsasgnnted by general fornmula (15) OH JI~ X RETRLEZ)07/000707

(wherein R7 and * have the sanme said definitions) wth

phosphonoacetic acid ester ,¢l5 derivative represented

by general fornula (16) O 0- P~CO2R$ R90 (16)

(wherein RO denotes optionally substituted 1-10C

(WheééllCI Is%g%}f: a&é‘tgob%ﬁ% ?\!lbg t%ﬁn glfﬁC cgag S(?ﬁ%&{:ﬁ'c a]%ylb%@lﬂ lébﬁgnally

subsﬁﬁl@éd@hog hAY Brodts opBosdll §ﬁbstﬂ'@teh avea helkshpmupaind R’ and *
definitions) in the presence of base. WO 2008/018823
haveplyT AcfEd0®/ GoO7DRE togimB). A process as clained in
G aim8 wherein the compound of formula (10) is a
(1R, 2R)- 2-aryl cycl opropanecarboxylic acid derivative
10. Antoces d12iRieddn @iyiin @,Wlh@@ﬁdmectlcmas bnmamod’eby using the
derivative of fornula (12) .is ﬂ 4
aforespisilorgula §1) dbtained b}hthelr%%CH?@O Eﬂt&a Y@ﬁté"e&&ﬁﬁ%?f& of
aryl cycl opropane
demta?&gy%ﬁfsglt]r%hgg%g %%@Pé?%al @_ and a (1R 2R)-2-aryl
cyclopropane carboxylic acid derivative of formula
(10) is prepared. 10 13. A process as clained in Caim
10 wherein a the conpoun formula (14) is a (S)-
styrene oxi de derivativ ,@e compound of formula (15)
is a (S -hal ohydrin ddR vatTve and a (1R 2R)-2-aryl
cycl opropane carboxyl ate ester derivative of formula
(13) is prepared. 14. A process clainmed in any one of
Clainms 8-13, wherein R7 i S( Ci 44dj f1 uorophenyl group.

(wherein R” and * have the same said definitions) or optically active halohydrin derivative

represented by general formula (15)

R7’L\vfx

*

(15)

(wherein R” and * have the same said definitions) with phosphonoacetic acid ester

derivative represented by general formula (16)

9 _9. 8
R°0-P.__CO;R
RO

(16)
(wherein R’ denotes optionally substituted 1-10C cyclic or acyclic alkyl group, optionally

substituted 6-10C aryl group or optionally substituted 7-10C aralkyl group, and R®and *

have the same said definitions) in the presence of base.
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15 15. Optically active 2-aryl cycl opropane

carboxam de derivative represented by general fornula
WO2R0)8/0RINA3C - | CONH2 (17) (wherein, R10 denot e6TAE2007/000707

aryl group substituted by 2 or nore hal ogen atons, and

* denotes 20 an asymmetriggcarbon centre). 16.

Optically active 2-aryl cyclopropane carboxam de

derivative in accordance with Caim 15, wherein R10

is 3,4-difluorophenyl group. 25 17. Compound in

accordance with Caim15 or 16, wherein the conpound

11. ASR6QSEN @8lnlY in UEndd Ahesai e tompuilmal ¢fifé)mula (10) is a (IR,2R)-
('R, 2R)-2-aryl cycl opropane carboxam de derivati ve.
2-aryl cyclopropanecarboxylic acid derivative and a (1R,2R)-2-aryl cyclopropane

carboxamide derivative of formula (12) is prepared.

12. A process as claimed in Claim 9, wherein the compound of formula (13) is a (1R,2R)-
2-aryl cyclopropane carboxylate ester derivative and a (1R,2R)-2-aryl cyclopropane

carboxylic acid derivative of formula (10) is prepared.

13. A process as claimed in Claim 10 wherein a the compound of formula (14)is a (S)-
styrene oxide derivative, the compound of formula (15) is a (S)-halohydrin derivative and

a (IR,2R)-2-aryl cyclopropane carboxylate ester derivative of formula (13) is prepared.
14. A process claimed in any one of Claims 8-13, wherein R is 3,4-difluorophenyl group.

15.  Optically active 2-aryl cyclopropane carboxamide derivative represented by

general formula (17)

10 CONH;

(17)

(wherein, R'® denotes an aryl group substituted by 2 or more halogen atoms, and * denotes

an asymmetric carbon centre).

16. Optically active 2-aryl cyclopropane carboxamide derivative in accordance with

Claim 15, wherein R is 3,4-difluorophenyl group.

17. Compound in accordance with Claim 15 or 16, wherein the compound represented by

the aforesaid formula (17) is (1R,2R)-2-aryl cyclopropane carboxamide derivative.



