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A PROCESS FOR THE PREPARATI ON OF OPTI CALLY ACTI VE

CYCLOPROPYLAM NES. The Field of the Technol ogy This
wOonvmism rel ates to a process for the producPCoSEDN7/000707

optically active 2-(disubstituted aryl)

cycl opropyl am ne deri vati ves and optically active

2-(di substituted aryl) cycl opropane carboxan de

derivative which are useful internmediates for the

pr epar atyi i , '
parti cu alfmt) %s%’g%p%ﬁ Egﬁg_%%i&@éALm ACTIVE

(16*, 2i 2*),5b)] - 3-

[7-12-(3, 4-di fluorophenyl)-cycl opropyl ] anm no] - 5- (propy
M@fwﬂmn azol 0[4 5- )
Thi5 e R R R e e L SN g SR aagfted

aryl() |o§§lb§l@9§ﬂlahﬂne\@r%{1%%%a opHEA® R84 Qi’(&ﬁubs-ﬁ'ﬁﬁé&aryl) cyclopropane
I'y

onpounds_are di scl osed as P2c (which is now usual
carb@ﬁmadeetprtvetﬂéswmmam uselill dpeisredzptesigs eswreparatipnpf
f
PG00 Sy 300 B oEall BRIty AR 07 08 515

[7- [Ba(emgdlﬂumpﬁaqm)q@cu@?r?@@mlm]o&gﬁsgafhw)esﬂnmtﬁmld[m-
t e CVYCI Q ane

d]Pg%‘i“Bﬁfkgﬁiq (éréw '5?%@%&@8@@%7 Zediply ot gqypound, and

s1m9¥1°§u91? e&apb@ms NRe q{%ﬁlo\éé’é M«@@ G RBLIE AV OY9AE414% € These

2-aryl cycl opropane- 1 -carboxyl ate ‘ester derivatives.
confpoang as dablopwéaﬂe&s €whicbiis néve uptaﬂgtucﬁerrech tads RyYhi)aeddpyor

a0k PR aleEias B PERBaSE PRT Bl St o slatgSr achiifion,
aggt@atbeek dgkdhupibhcal |y active 2- phenyl cycl opr opane
carboxylic acid in benzene solvent to form

correspondi ng acid chloride, and after concentrati ng

i onyl chloride and benzene under reduced
Badk 8@ d cid chloride is isolated and purified
Sonlyprdt&hed drakhemn fankk ployductimsi{dgtiedtiyodttige 2-cyclopropane

carboxamide derivatives, optically active 2-aryl cyclopropylamine derivatives and

optically active 2-arylcyclopropane-1-carboxylate ester derivatives.

Examples of processes for the production of optically active 2-arylcyclopropane
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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water to act on this, 2-phenylcycl opropane carboxam de

is obtained (J. Am Chem Soc. Vol.109, p.2311 (1987),
woaowsnags2ef Medi ci nal Chemistry Vol .20, p.771 ea9B8E)N7/000707

(ii) A Process to obtain optically active

3-aryl -2-di net hyl cycl opropage-| -carboxam de by

causi ng ammoni a water to act on the correspondi ng acid

chloride fornmed by reacting thionyl chloride with

i call t X . . .
Exagbles 5 piokaho fgrearorbgion SRt Aetsend cygogropylamine
dengtg,esgg@m Vol . 68, p.621 (2003)); Exanpl es of processes

for the production of optically active 2-ar

(iif) éypﬂoo@ﬂs cymemnnblomarh@atq agibethylraster {5 iepqgtediwi, ﬁéc@"gbcyclopropane
N E O S A
corrédplofldiaB Ry dziR.is fteheByand®sdyDh Gycﬂ@rap}tlarﬁﬂﬂnyﬁbﬁmad by @hurtius
this, corresponding acid azide is forned
rearcape PRt @mﬂom“églcﬂftl\éﬂi@aal&he@}?‘w VeliG &?Hné%?a@
OWI/?? ggf}l s (Journal of Medicinal Chem stry Vol.
% ("1977), WOOL1/92263); (iv) A process to obt ain

(iv) @oprioesss o0 dbtam cdr2shindateBy2- dﬁyﬁhﬂmyob)ptca]yimmby by aassing
chl ogxglp:) l{;lgﬂq%gp 9?{298 ngelzfggcﬁl%%lteut@ alg%/ gn ’&1'2:'0% Iﬁ/ ac%ve it on the

I SmikeGR BRQYEEhEES Bhst (IColIASERRES)0f
d1m€ﬂ12ﬁ£/9%%ﬁ%)ﬁﬁ@? cg%gg Exan}%lc%s of % prsoct:lggs for thgz

productlon of optlcally active 2-aryl cycl opropane

Exaﬁﬁ)i bo;%)élwa%c%ésgfoa%k %g{h[l \C@H ¥ %%afu‘}/’ acﬁ%@%%ﬁ(:ycqyﬁroﬁ%ne
carbOX§laRIdsRR ABRCAIVBE Ryt bxanild:d derivative by

cycl opropanation after r|V|ng into optlcally active
(v) Agregespio ahiaiaeptisadlystivg ayclepreppnecasberylis episd FaYvrRbY

cyclggf(}p\éﬁgit Vi dél{kﬁﬁ%%]?(g |B¢1 % p??étz\fe]' ler OYXHde/ 12 ¢8R0l steps using

process Yy active
benZal@ibyveldefivatianays theyeirtpg mamiab@momma),der ivative by

reactin phosphono cetjc a ester derivative wt
(v G BroesIg DR IO G R G U AP BRRF g PPt
deri98ve R fe¥Qidg phbhoRb AR AL 66 dbtePAG K atitE 93MIdptiBAIBFRES .
dihydrobenzofuranyl ethylene oxide derivative in the presence of base (Organic Process
Research & Development, vol 6, p.618 (2002));

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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Research & Devel opnent, vol 6, p.61 8 (2002));
Exanpl es of a process to produce optically active
wa-2en8yisseycl opr opyl amme derivatives from opti caCIgE2007/000707

active 2-aryl cycl opropanecarboxylic acid, are: (vii)

A process wherein benzal dehydes is used as the

starting material and derived into optically active

ester or am de via several steps, and thereafter

optically active 2-aryl cycl opropane carboxyl ate ester
DisdiSsupbb s 8delogyCl opr opanation. This optically active

carboxylic acid derivative is fornmed into acid azide,

and optically active 2-aryl cycl opropyl anme derivative
In thieprpeass (o dlk madmmqm Qfs)ptle@uyr@hge genylcyclopropane carboxamides

osure nti.on

reefSFa (B DFRp % RSP ALNEE o PTG OIEATY 5y bt carboramide
ﬁoﬁz@hyﬁw;@l@ﬁb%@@ RErtoRy hOXadisdRscritRlient aghrbss forprdduction for

above,” onl rocess to produce
2- (dgsupﬁgn’garl @9}@) @Mm@p@@e@mbgzga@aﬂp@@nyqtmls not dlsclosed Moreover, in

e GBRSTALSHFLARSRANS, BERALN L ol ol a8

phe@&@jo@@r@me Qatbﬁkbmkbmhde Zslélmeﬂ@tHSVBopmpﬂuiend Icycibpmpahe
Moreover, in the proc nt i ned t he
carbgxyRKlS s 25 PI9FESY §oq T ucéwrlyvf z%f(dﬁulzsﬂé‘ﬂtﬁé f‘%‘j) cyglopropane
¥ xam de and
Caﬂ%?%ﬂékﬁéﬁkgﬁkgp?@%%%%%%ﬁldene cycl opr opane
car boxam de, and a process for productlon of

di.substitu i.d .
Seofuty R everereion the Tl o SPaERE R S A1 3P ropglgmine
denf/zﬁ{vet Gﬁndﬁﬂ deigte DRy by QBpropAhiincaielivieveds pidtluced by Curtlus

cycl opropyl am ne dérivative, opticall actlve 2-ary
rear@)ngbm uigw aMlmly@étlvw&tam@'d@rm@é Gebexyyc wid 11 e afofesald

orode SRR BIRETEL it I TS RREAE s Rl i e @ere(l&m)e&,%a%me
viewisoivHETsafetyt bdcausedt issid diakdi@aZioe 1rﬁerﬁ1&t‘miai“ ledvarhg explosive
preparati on nethod fromthe viewaint of safety

propsaiasi breaver i (e raresR 6y ORdeadly oHY SRFHE i POdNGY fiom the
optlgﬁﬁBJ. A% IVF CaBbLREat 'bﬁ.? HORLAR Y@agr ngégnc%rﬁ EHBLGESE iy lultable for
Spti cal ne I's produc

y active a romthe optically
a coanhéremal pmphmtmmmbﬁloki;frm Htefmmpnmtszfracamgayrbmause yield is low

when tﬁ\e }/e%{:tlon 1S cameg%tut ﬁsulll.’lé f}lke):l sgdlum hypochlorite. Moreover, as for the
aforesaid process (iv), only the process to produce optically active 2,2-dimethyl
cyclopropylamine from optically active 2,2-dimethylcyclopropane carboxamide is
mentioned, and a process 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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a commercial preparation nethod fromthe viewpoint of
econony because yield is | ow when the reaction is
woaoosioagg2eut usi ng the sodi um hypochl orite. MPEDSELA07/000707
as for the aforesaid process (iv), only the process to
produce optically active 2,2-di nethyl cycl opropyl am ne
fromoptically active 2, 2-dinethyl cycl opropane
carboxam de is nmentioned, and a process for production

. of 2-(disubstit uf ryl) .cycl opropane car boxam de

in e s GV 3 oSl dbtskate SrRRTIARGNS GRLARIERRS 1o

cyclobfopRhQ@tioixyRfe dter@inh Gﬁﬂidal/lyf&@ﬁ‘ire\/cﬁhy'?dr@]séﬁzﬁﬁﬁblgﬂ eEHYBMe oxide is
car boxyl ate ester derjvative, in the aforesaid process

mentiphed.oliti reilaipyoesss far dheapredugtion adgepgialgptical activity 2-
| opropangc [.c derivative is obtained by
ary@cg?%rg %I%é%%@g%%%s{téé‘r converting 3,4- difluoro
benzal dehyde starting material into optically active

ester or am de via several steps. However, it is_naot
FougBhyr@ PERCAR 1 PERACs I9PBCFAeHY b é-apy  SXplgPTopy lmine derivative from
ons AR UK RSP M S, HTRR Sy o 1
coninnstiffly giablet from atshfetyc stahdpoing pacrarse tie aaichzadesinterinediate has

e many punbers of..steps. Mreqver,in cess, (vi ..
exDRy TR 8-SR SRR A bl et PR Sitessditctviey
duri ydERA oprapinhti &Y, ShaR B OBANRE AP BXNABIS fOSERiméEcRIreparation

optical l'y active di hydrobenzofuranyl ethylene oxide is
becansaof pperproductivilynot a process for the production of
general optical activity 2- aryl cycl opropane
carboxyl ate ester. Fourthly, a process to produce
ThuePtht eddeyseaotitlived Zreamyhitadyciod poapigtcdtippedudeioh v There és a need for
fromoptically active 2-aryl cycl opropane carboxyl at e
a comamerclalj pracgssihieh addrasyes Yreas such as sfetly opfempry gproguctivity and the
likeVi @bl e froma safety standpoint because the acid azide
i nternedi at e has expul sion properties. Al so,
purification is essential due to insufficient
stereosel ectivity during the | opr opanati.on, kin
An BHCiend PES s RO beEb BRSO D RETEP I AR o5 APt B Active 2-ary]
cycRBEANBANAL BRRRIvVEE GAURE tiekdof: TRE PocedsiBroPdOGER dBcal purity by
outl'rned are unsuitable for conmercial production.
usinprrereadilsavailable @pfically active styrene oxide derivative as the starting material.

An efficient process for the production of optically active cyclopropylamine derivative by
a Hofimann rearrangement using sodium hypochlorite has been 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)




a commercial process which addresses areas such as
safety, econony, productivity and the |ike. An

wehbismigns process has now been di scovered for PCISE2007/000707
production of optically active 2-aryl cycl opropyl am ne
derivatives or salts thereof;, The process affords high
optical purity by using a readily available optically
active styrene oxide derivative as the starting

BRI, e Bl PR Tl R By TR et o
acyaﬂf Mﬂrgrbﬁabpﬂamgﬁaﬂbsmﬁﬂea@ Hmﬂaryn%rbup@ﬁb todriatl simﬁtuted 7-
'S e use

been di scovered rocess. can safely and
10G #relkiybgoup cing *a@enat%@mwmmtrw dearcgtitdn net hod.

chara?%%\%l.s%@ @}9 peagfl eﬁt&aﬁlg ?ict?{e]:zggl?% d{?g%{ﬁ’e {:}Iﬁb %{hlﬁlﬁ? Flgrgfalﬁve

5 repraséﬂtatfb}cgﬁie@ﬂlfmlam)ne derivatives represented by
general fornula (2) er—salts—thereet—{ 2 )(wherein R1,
R2, R3 or R4 denote a hydr®fen,atom optionally
subst ituted 1-1QCC cych kC or %/cl i ¢ al kyl group,
optionally substitute roup or optionally
substituted 7- 10C ar phKy oup, gnd denot es an
asymmetric carbon centre) characterised by reacting
optically active cycl opropane carboxam de derivative
represented by general formula (1) ( D (wherein R1,
R2, R3, R4 and * have the(éhde said definitions) with
hypochlorite in water in the presence of alkali netal
(wh%}[(gﬁ X'Igze R0 'tlY By a'&@ﬁhﬁ%rﬁé%gﬁtﬂﬁy ochlorite in water in
ypoc Iofl e IS so ypoc forlte, I'n Bartlcu
the presempearttalldali mﬂaidlydfomdlneoﬂ‘@#ﬁ)@edpiimléﬁte is 1-5 nole
equi valent with respect to conpound of the formula
(1). In a particular enbodinent there is provided a
10 Sulf% ?ﬁcegn QEhlBﬁf% 195&9‘&&% h?lﬁ&l%nt@ﬂﬂd(iﬁbhﬁlcﬁﬁ& 'tﬁéequantlty used of the
opr yl am ne derivafives or salts thereof wheréin
hypmhlom is B3 ineletpgivatpahwith sespaetdo Rampound 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.

15
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)

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

cyclopropanecarboxylic acid derivative represented by general formula (7)
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is 3,4-difluorophenyl group. In a further enbodi nent,
there is provided is a process for the production of
wanospiseal |y active 2-aryl cycl opropyl am ne decrsaiaoveo0707
represented by general formula (9) or a salt thereof,
( 9) (wherein * denotes an6asynnetric carbon centre),
wherein an optically active 2-aryl
cycl opropanecar boxylic acid derivative represented by
general formula (7)( 7 ) (wherein denotes an
asymetric carbon centre)ld s btaoned by
de-esterifying the optif y -active 2-aryl cycl opropane
carboxyl ate ester derj ?e represented by genera
formula (6) ( 6 ) (whereih, R5 denotes optionally
substituted 1-10C cyclic for acyclic al kyl group,
optionally substituted 6-10C aryl group or optionally
substituted 7-10C aréﬁkbl group, and * denotes an
asynmmetric carbon centre) which is obtained by
(wheeeae ¥ idegptesen asptuneditic garben candred tsyabéameedobyi deeedenfyingtthe e

represented b eneral formula (3), (. 3. wherein *
opt RN A 2 HEYHHBORHEE A DOl LB e BV pboRa by genera
for@glhie hal ohydrin derivative represented by or general

formil a (4) (wherein X denotes a hal ogen atom and *

denotes an asymmetric carbon ntre), wWth

phosphonoacetic acid e 4"Ve represented by
general formula (5) ( whesein R5 or R6 denote
optionally substitutp OC cyclic or acyclic alkyl
group, optionally substiguted 6-10C aryl group or
optionally substituted 7-1CC aral kyl group) in the
presence of base, and og%gcally active 2-aryl

cycl opropane carboxam d d%rivative

(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)




10

15

represented by obtained general fornmula (8) ( 8 )

(wherein * denotes an asymetric carbon centre) which
woOomsigizaed by reacting the obtai ned af or esai #CR2SBR2007/000707

cycl opropanecar boxylic acid derivative with ammoni a

after being activated wth rboxylic acid activator

is reacted with oxidant. There is also provided a

process for the production of optically an active

2-ar cycl opropane, carboxam de derivative repr nt ed
oK ashfes PRRRBPR TR0 pRRY AL AT RIE ABER SORP) Wi
phofisHipbasetia Acidrester e vE WESEdehidt &6 deyerd] REmMORI(S) hal ogen
atons, and * denotes an asynmetric carbon centre)

characterized by reacting awith anmonia, optically
active 2- aryl cycl opropangcarboxylic acid derivative
represented by generalR 'Pr‘LQ}szRf)O Rt Y (11)
(wherein, R7 denotes anR%®yl group substituted by 2 or
nore hal ogen atons, Y denotes carbonyl group activated
group, and denotes an asy(m@e}ric carbon centre) which
is obtained froman optically active 2-aryl

R R R A
optidh¥ily ibetiRtcdUR SO bl @ebupor dpRbndlBsebdtahied g0l 0& Sakkyl Sddp) in
denotes an asymetric carbon centre) by reacting with

the presends o Price ek pRiicaby potited-arylrpecl eprppang| catboppmidedise vative
gﬁé . qgﬁE' of an optically active
lﬁpgégﬁy c§§?3%?g%§%§ cafggggnide derivative, wherein
the reaction is carried out by using the
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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conpound of fornula (10) obtained by de-esterifying an
optically active 2-aryl cycl opropane carboxyl ate ester
wdeoniswasizse represented by general fornula (13PCTSBRI0(/000707
1 3) (wherein R denotes optionally substituted 1-10C
cyclic or acyclic alkyl groyp, optionally substituted
6-10C aryl group or optionally substituted 7-10C
aral kyl group, and R7 and * have the sanme said
definitions). There is al so provided a process for the
production of an optically active 2-aryl cycl opropane
car boxam de derivative, wherej he reaction is
carried out by using the gp formula (13)
obt ai ned by reacting the opt¥cally active styrene
oxi de derivative represented by general fornmula (14) R
(14) (wherein R7 and * have the same said
definitions) or optically act | ohydrin derivative
represented by general fornul }5? HR7 (15)
(wherein R7 and have the sane sald definitions) with
phosphonoacetic acid ester derivative represented by
I
(P 2] Bp o tup BB Rr Bdhe FloBaNRbAS, Y dpnotes
carlgmylLigroup petivateal grous, uibét*l denotesiatbasy@@netriy carpop gpntes) which is

ovretRi G e B IR ek S| i op Ry e B Bria Rl
repleSéifod Bhh@meral foradugP(O) Ovi ded a process

o7 < COH

(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).
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for the production of an optically active 2-aryl
cycl opropane carboxam de derivative to obtain
wORRSARS22- aryl cycl opr opane car boxani de deri vaCTSB2000/000707
formula (12) using a (IR 2R)-2-aryl
cycl opr opanecar boxylic acidgperivative of formula
(10). The present invention~also provides a process
for the production of an optically active 2-aryl

I b ' deri yat t
o} R SR H0TF f DESFEr O B AR EHPb LGt PEIEHY EErs B ve
cycfdf)‘wﬂéh@ chrbBrarkidk 8 fative RvRERb mdh & Fhbti &Y & |c§ﬂfe‘d%ﬂ§y using the
car boxyl ate ester derivative of formula (13). There Ts

conmiozind pf foringbad(13) phteined by fencting themptidaltyt dcdive gfyrens oxide
opt.i cal ve 2- I pr opane car boxam de

dﬂ%@ﬁY%%?F%gﬁ?%B%g?g? éﬁ?ﬁ%@ ) -2-aryl cycl opropane
carboxyl ate ester derivative fornmula (13) using
(S)-styrene oxide derivati formula (14) and (9S)-
hal ohydrin derivative fRinu (15). In particular
there is provided a process for the production of an
optically active 2-aryl cyclopropane car boxam de

derivative, wherein R7 is :t | uor ophenyl group.
The present invention also prOV|des an optically

(wiFdih X€ afd ag;é{]{f/%% QL 9@8@%&%{%}%@ 28? %Hfan%%?h%‘%%@dxm derivative

represente ener a

repiRiéhteteby peera foraruth (Ifpoup substituted by 2 or nore
hal ogen atons, and * denotes an asymmetric carbon
centre). In particular, igHhe optically active

2-aryl cycl opropane carboxam de derivative of fornula
(17), RIO is a 3,4-dif w@ﬁﬂgbéﬁyl group. More
particul arly, the conpdund of fornula (17) is a

(IR 2R)-2-aryl cycl opropane carboxam de derivati ve.

The present invention provj ie 3 process for preparing
an optically active aninoég Ziropane derivative from

I nexpensive 3, 4-difluorobenzene using a Hof fmann
(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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re-arrangenent. In general, the process is a safe and

i nexpensi ve way of preparing the optically active
wanosmageB opr ane derivative which is useful aspPamwsE2007/000707

internediate in the nmanufacture of pharmaceuticals and

pestici des. The conversion of,conpounds of formula (14)

to (2) conprises 4 steps, namsly intotal 1)

cycl opropanati on process, 2) deesterifl cation

. o3 ] dat i
wid PR oA 301 CRLRES S B Byt st
derl@@ﬁ,gbfhﬁg,uuﬂlg tail for each process. Fi rstly there
be described 1) cycl opropanation process. R7 < J

cx CD2R8 (14) (15) (16) (13) Step 1. Cycl opropanation
The% a5 %l?g ov1de%o>n/§)r88é§g %orrtﬁ@ ﬁﬁ{f ot%dog% ofpgl(:ﬂw &t ﬁ) 1R7

an ar mor e ogen
cyclépropine catboxamlid: deaivum ﬁ‘ombteﬁﬂ (R IZROI-é.sarﬁlknyck)pwmhe carhoxylate

M T TR T RO
halolf')i}/(ffi‘iri5 dérgvlag{fé" ﬁg—ﬂlglﬁeg% %rﬂ%%ulﬁ' ’tﬁbré iprbfldedth HRkanbBeme

uor ophenyl droup,
prod’z&pﬂerda)ﬁ}iﬂ aptople ﬂxytive@r oyheychptomiine khbosphida derigatyigpwherein R’
dic henyl group, 2,3,4-trichlorophenyl group,
1S3§‘§ﬂ@“??‘%% %@H&henyl group, 2,3, 4,5-tetrachl orophenyl
group, 2,3,4,5,6-pentachl orophenyl group,
2, 3-di bronophenyl group, 3,4-dibronophenyl group
The z);resemq lbvemop Ial;snmm‘gdm opicallyadtive Braswispplepsppans Gifpxamide

5-tri 3,4,5-tetrabronophenyl
demé%‘tbvﬁﬁeprﬁseg e%r{gp%e pen?g'{l){e1 17%henyl group.

3, 4-di fl uor ophenyl group preferred. Mreover, *
denotes an asymmetric g CONIldg. In other words, a
styrene oxide der|vatﬁ%e ornula (14) contains an
asymmetric carbon centre. This invention includes any
optically active substance or racem c m xture of the

conpound of fornula (14).{3qu?rably it is optically
active substance, and nos referably it is a

(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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conmpound whose absol ute configuration of asymetric

carbon centre is (S). In the conpound of fornula (15),
wezomang2es an aryl group substituted by 2 or ROTESE2007/000707

hal ogen atons, and X denotes a hal ogen atom Suitable

val ues for R7 include for ex pple, a

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

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

Thg LS u\%rsaig’r% é’{ %ﬁéo&%b%&@ﬁ%ﬁﬂgﬁ%ﬂtb?ﬁoéomprises 4 steps, namely in total 1)
cydoprofartibn pRteS DY adeoRrRERNMongsrObRs, 33 aRri@itioh|R6 RBNGRYA)
roup, 3, 4-dichlorophenyl group, 2,/4-di chl or ophenyl

Ho%m@,mpr’eagglgemem PEoReSr | 1, Jacoiipention is described in detail for each
pro%es‘k’ 5-trichlororhenyl group, 2,3,4,5-tetrachl orophenyl

group, 2,3,4,5,6-pentachl orophenyl group,

2, 3-di bronor henyl group, 3, 4-dubronophenyl group,

.2, 4-di br gnpphenyl group, 2, 3,4-tribronmophenyl group,

Firgly, tegre WI%P%H%??F@F@D GICAPBOP2NAROPIYCESst r abr onpphenyl

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

3, 4odi f | uor oph@tyl group is fleferred. Mreover, *
Rdéégtesoén 33 kric+carﬁﬂhgigpcog@ In‘utherﬂnrdw’szco2RB
t he hal ohydr? n~derivative R&resented by general *
fagrul a (15) qpytains asynnet1%p carbon centre. The (13)

i nvention includes any optically active substance or

Su%?é?&%@Bﬁ%%é¥mﬁ§g%:the conpound of fornula (15).

6??cally active substance, and nost
preferably it is a conpound whose absol ute
configuration of asym“retricRgarbon centre is (S). |

n
In ¢omapuadssRFgcHed Py formude (LAg)R " drgotss apewd Sevpspbstiswad by 2 or
' 1ol ' . f .
B, 1 89 0l AR B S SR rpens
grwp,tk)_sﬁidﬁﬁlumobhkgyltlml?%-iﬁt}ug%wmwpﬁd_ s, B%,d&l'rﬂltcﬂqf}?ﬁ?l group,
ipna ubst | - cyclic or acyclic a
3.4 r%ﬁ@l})@bﬁlﬁ%@lﬂﬁéu‘ggﬁwﬁ@w eryhErotpy P:%%é-;peaiaﬂ%orophenyl
g . 2 ) _ :
380 Sl oo oSl o A S Fo,
2,3i4ntichipeorthenylestamp Bed, S-richderaphenyt gopp, 238 Hyb-tetrachiprophenyl group,

-PEORYL group, i -prop oup, . cycl opr opyl ..ar ou
AT T LR T RS-
2, Adfibremopbatil eRitipy b,3 9 @ibBombpHRANE 3tburs] BRHP-triRSRIBB R group,

group,  cycl opentyl group, n-hexyl group, cyclohexy
2,3@,%Ep’§r’ablﬁ)mp@bgwl 250UPu B,3,4,5,6-pentabromo phenyl group. 3,4-difluorophenyl
group is preferred. Moreover, * denotes an asymmetric 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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cycl ohexyl net hyl group, n-octyl group, n-decyl group.

Suitable values for an optionally substituted 6-10C
wanyis/ogsasip i ncl ude for exanpl e phenyl group, PCT/SE2007/000707

o- met hoxyphenyl group, m nethoxyphenyl group,

p- met hoxy phenyl group, o-nj4rophenyl group,

m ni t rophenyl group, p-nitrophenyl group,

0- chlorophenyl group, mchl orophenyl group,

| or, r r
2 FE AR 81 SoBh) BRSRYA 3L QWBoroghems grom
2,3, 4 slistesehi@opRAyDRoLSME 4.5, éspléiﬁztdhld;tb?l@én}} g;@cp &, B ldibrbmophenyl
group_include for exanple a, benzyl grou

group, At dibsopreheyyl 50, B4 @fbm%ﬁ%@ww 2ghstzipromophenyl group,
BB g2 SR o 4B e

growp. QUP A4- @ﬂhbmpha@rhg;dupgﬂ preffierred- met hyl benzyl group,

m net hyl benzyl group, p-nethyl benzyl group. In
particular one or both of R and R are nethyl group or

MOI%BJ}%Q * ERHES anaﬁ%ﬂﬁeﬁﬁ@éﬁ%ﬁ cen@k hInQithé?%v&Héj tPh A6y drin

yl group or yl group. he compound of formula
derigdtBe, reprabantsl yf gematad formlu@nﬁé) RmtalRS agymingetrigrcerbpp gatre. The

C e values..in t rene oxide de
invnpRaTeLdES a3 P K Br R PP R G e ptFlbt e Farbound of
forrhkl® (fHr PdfarabRoi} isaptcABr fudivy bdiseanes tad st Et&e&trabdﬁ itisa
represented by general formula (16). |n other, words,

comppuribbesesbselute spnfigwiation efasymmaeirie gamkn sengie ifbde
hal ogen at ons, and R8 denotes optionally substituted
1-10C cyclic or acyclic alkyl group, optionally

In tsddsipount ed fmb@y 18y, R® dymuspamnpmmiallp sabstiyutedibd OCtaytkealor
7-1CC ar al kyl

acydlinky R Ontigtady éylat‘i“ttegg @% E@gpqg%n substituted 7-

t )
1oc0£%m<yﬂgioh% daaa*if deh ?f@ﬁog%ggwsg&ﬂ%p 1gCVc29ﬂline&naé‘:lryl:]§cnaﬂcyl
grom xobﬁ@taﬂwubsmsted 6@10€ohr§a1ygrau1m or opticmalip s@;gmteﬁ BAEC aralkyl

o Seple RS iRy T LF suer o agthis HEU B A hample, a
metgylggréup,tefﬂglﬁ ?U%b?ﬂ-??d’p?l 2 g;ﬁﬁ%rgg?d”gr&ﬂ rcy«f:lbﬁl@bﬁ’pé}@ﬁy In-butyl
groep, -bantsa Eoype nbatfyl mupm@ﬁyh g lsrrziclobut:zi OB THPIHEAGYD,

neoffiiifirosh, 37 SloBiHeR RANE Milcxdf BBy, cfbndlot MU RIRHY) group,
cychéxyimethiyt Bloap opbesy trogp Cn;lﬂecyl group. Suitable values for an optionally
substituted 6-10C aryl group include for example phenyl group, o-methoxyphenyl group,
m-methoxyphenyl group, p-methoxy phenyl group, o-nitrophenyl group, m-nitrophenyl
group, p-nitrophenyl group, o-chlorophenyl group, m-chlorophenyl group, p-chlorophenyl
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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2,3,4,5-tetrachl orophenyl group,

2,3,4,5, 6-pent achl or ophenyl group, 2, 3-dibronophenyl
wgnroeism18§33 4- di br onophenyl group, 2, 4-di br onopheayiSE2007/000707

group, 2,3,4-tribronophenyl group,

3,4,5-tri bronophenyl group, ¥33,4,5-tetrabronnphenyl

group or 2,3,4,5, 6-pentabrond” phenyl group. Suitable

val ues for a 1-10C cyclic or acyclic al kyl group,

i nclude, for exanple, a nethyl group, ethyl group,

n- propyl group, i-propyl group, cyclopropyl group,
In theluoipousd @ﬂfbrmﬁlak(lﬂl’:){ vaiEOsPsubbtitherity R7 GCWHindie H’dfnyxlespectwe

oup, cycl obut group, n-pentyl group, neopentyl

valgepuyihe yEans @émyeﬁengawf Eorrmeln 14) §F elbplohigueh dérisiive
re&és%ﬂﬁd bp'tllfee %g sBid ccaﬁﬁ ngrpaongtgecfea%%m%grg&%ﬁentedoby general

roup.
fomrmia cmalm ynlmm h&hilst, Bf dendiesleaGral yrou Eﬁb{eﬁtdtétﬂl)}k@ er mbf¥ halogen

h |
St B Y PUgRELS %altﬁ%"éhhﬁ;@cﬁ% rishiaalio! group,

optgoﬁ'l ?:sg%ﬁg%a 68_5)%?11 éﬁ){cﬂ%fnr &RH)EIQ% FL%’sﬁfﬁPed 7-10C aralkyl group, and

R’ dendtesornsionelty subgtittad, 1-poE hy«:iroocp:rraemlic egkyitgmup, optionally

o R SRS e B B 6 40 epin e

forsiabs#li drotieehbétithf¥a Wﬁéﬂ%breg{a%%@ n afdph AR tudeOfor %%ﬁﬁiﬁk Ca 2 3-

a benzyl groug o- et hoxybenzyl group, m net hoxybenzyl
diflyogpheny setm Rybdifirgtopheil group, A#tdifbenplydnyl group, 2,3,4-

AL IAFEROSTEN . B ASORIIR ot AL i,

2 3m—,5tétﬁeyﬂaﬂ&mz)phe@ﬂ Qruup, ZCB@&IHWOPB@@Y b O3A-d¥hlorophenyl group,
benzyl gr IS general referred that
2 4F$’?rﬁ§f°£ ef1yA SERUP} oS blﬁwp Yugound @%m@ﬂ@ﬁpbwi/gmup,
epat r
23 RO RBAE anﬁégﬁé‘ﬁiﬂ@eﬁ%‘%@“ﬂﬁé’@ﬁé@{éﬁ?@a‘?@@bﬂ?‘f@eﬂﬂ
grofupy Wdﬂarem:éphelmyg gaups2, asigbmmb' t Flllemyt glt‘dupm,ﬁ,agﬁi:aﬁﬁnop"ﬁbﬁyl group,
[ ti [ e i ca i ve subst ance
3.4 S EnRORheRy L §rRuy 2.5 o e BRI RB o | BINRGF &3¢ 3$-pentabromo
phé?fyﬁgl%hﬁbSMltéHle VS foPRY L@l éy‘!éh@% élé 'd%gi gﬁ%ﬁ? mQMQe for

most preferably it is a conpound
exa@mi%agmtbyh Saup fethyd gravpt n-peonyhgtoun, epropylesrosp, (clyEopdRYl group,

n-b'gfgﬁ gRRbLEBLY g%ﬁﬁé)-b%ﬂ]ag'gﬁ@ﬁ’ Yoy By oty B aepenty!
group, neopentyl group, cyclopentyl group, n-hexyl group, cyclohexyl group, n-heptyl
group, cyclohexylmethyl group, n-octyl group or n-decyl group. Suitable values for an
optionally substituted 6-10C aryl group include, for example, a phenyl group, o-
methoxyphenyl group, m-methoxyphenyl group, p-imethoxy phenyl group, o-nitrophenyl
group, m-nitrophenyl group, p-nitrophenyl group, o-chlorophenyl group, m-chlorophenyl
group, p-chlorophenyl group, o-methylphenyl group, m-methylphenyl group or 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 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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starting material of this invention can be readily
obt ai ned, for exanple, by enantioselectively reacting
wa 2e08vagapet hyl aryl ket one derivati ve obt ai nedPOy/SE2007/000707
reacting a benzene derivative with oc-halo acetic acid
chloride in the presence of i@l um num chloride. The
optically active styrene oxide derivative of formula
(14) can be readily obtai ned by epoxidation of an
optically active a-halohydriti derivative of formula
(15). A conmpound of forrmula (14) or of fornula (15) is
Moreaet, édiewbueh amasyormestio datbbn fscmrm Imotha6yoids, anhester derivative

resence base d thereb verted to conpound
St e Rl R A
incledeyiyQptidMPAEiRE Shihstics B} fa@PRAUAHSE G ﬂ@scompound of formula

met hyl'l ithiurn, n-butyllithium t-butyllithium phenyl
(13). Rusfaushlp it is A optidelly agtiversugsiancs, pechmepitprefgeabli is a compound

h om de or

e S8 RIRERL T R B P alten CRRRREUR 2 Rva

nmetal am de such as Iithiun1an1de “sodi um am de,

I|th|un1d||soEwopyl am de, nmagnesi um dii sop

I
Thegptigally petivieibalabndsm desivajive &%?ﬂeatffié’é! th %@amalﬁo(q ) which is a

e
stalgﬁét?rﬁgér{}?kggﬁéhlf%@l?ﬁ%an ROt &3 %Ezotx}lregmfe pldiy) | azi de

et al e suc as odi um
enatmgbddetectidely raptihgimuehidianettlel arglidionsnderitative xbthéned bytrhaating a
nmet hoxi de, |ithium ethoxide, |ithiumt-butoxide,

bengenedesivative Wi edileiacesie agidehiqride:in #i¢ ppsears plealaminum chloride.
Theﬂt%gl%hléyz X&Ne%ﬁlrgr{eho%é&a#énﬂﬁ$ be gﬁﬂﬁfag?@ clﬁg%e ?gaqﬂé/ lB'tali'IWd by

ass um

epoRiadribelef &1 optleally h&ﬁze oAhﬂaﬁﬁirﬁf de'maﬁba@f formula (15).
nmetal -t-butoxide, alkali netal hydride or the like is

generally preferred. The quantity of base used differs

A RSN 00080, AREA G PR A aPERh G 3o RlboBR] Y

Ion C I ons

(16}in%hé pfe@emaaIoﬁbageahdmherafyeécem;bécytolcoaqﬁoahwof@inaamar(as) 0
Wt h respect to conpound of formula (1

Exagples espitaple batep ieifcofor e3pmplesany argfnaly 4@&%&#@@5 such as
ARG D900 TSI VOASPG g
reageat surh a|s mdﬁteylakalgyesmlﬁc}ﬂmhdb metial meghegumibtdmide op drethkeo an
alkaltherearth me?al amlclie or a?ka %taloarm%e szlch as lithium amide, sodium amide,
lithium diisopropyl amide, magnesium diisopropyl ar;nde, lithium hexamethyl disilazide,
sodium hexamethyl disilazide, potassium hexamethy! disilazide or the like; an alkali metal
alkoxide such as sodium methoxide, sodium ethoxide, sodium-t-butoxide, lithium
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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In general a solvent is usually used in the reaction.
Exanpl es i nclude, for exanple, dichloronethane,
wohbmroa¢sas m di chl or oet hane, benzene, tol uene, pATsENYE/000707

et her, ethylene glycol dinethylether, nethyl-t-butyl

ether, diisopropyl ether, tgfrahydrofuran

1, 4-di oxane, N, N-di net hyl f or mam de,

N- net hyl pyrrol i done, 1, 3-dinethyl imdazolidinone,

di met hyl sul f oxi de, acetone, acetonitrile, ethyl

acetate, isopropyl acetate ester, acetic acid-tbutyl,
The budn#i80to t o€ fdrideda (15 &seslo:llffenstdepayhl’@ommdiea bbsvdvent

or as an adm xture thereof, and ISﬁOLCEIS cas

anc Teastaan SPOINE. OEAEATORRY B S TLLRPIEE (s piglerably 1-3 fold
mol%g%lt‘rf(gﬁfﬁtg?% E&ltg%gﬁpaﬁ{Mtﬁﬂﬁuﬁl : (8 gmst hyl et her,

. uran or oxane | rally preferred
SU|tabIe val ues of the reactlon tenperature include
val yes sel ect ed rang

In grTle SONeRORYSHLYSEYIn R et b st e Rer s F e
dichﬁfrox%%h%@ thérofﬁeﬁ edlélhb%etﬂaﬁé Ueﬁ@éh%' t@[hehb MReth gcarhére&hylene

usual m ns hours.” On conp letion o
glycnb@matIQﬁeth@oméxﬁ-thagyl piber, ditsnnsepyd yﬂ@r,értrahyétqf@rﬁn Ipfrdioxane,

{ th
N NGRS T Rty ey DS Ry Bl
d1m&My1§Q1@<b)hd@ ﬁc&f)neﬂ Acaptraprdtiafi acetui@isoprypfacaateckstetmeetic acid-t-
npound of fornul a (13) may be obtained by u

butsiriguiendl 65 Badhoad heselver mPaYER shrer e e fereot
and SHEY e, o P00 e Bl AL EE B obERBEERY, ey ¢ he

i ke, masthg mngh wat er and concentratlon The

conpo obtaj n h
A sl ﬁﬁfcg@qnsp yigpe gytsl Cﬁngf?lr lsipet, %ﬁ%#rytd@{“arl ﬁo‘l QigRape is

genéfél‘?i fe‘PJ Jaeut ralization after conpletion of the
re Pron i ncl ude organic carboxylic acid such as

formc acid, acetic acid, proplonlc aci d,

s 9SPSR g g of 20
to b@i‘ﬁh pol BZ 1GerRGbel, aidh Eb’ﬁllpeﬁataﬁél ud the 14ABY 6f208CEI°C. Generally,
elic acid or the like; an optlcally active
the ma@tam iroardaitgd isousaelbe3 G wns ta@4theiisar i ¢ acid, |actic
acid, ascorbic acid, amno acid or the like; an

On completion of the reaction, 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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organi c sulfonic acid such as nethanesul fonic acid,
trifluoronethanesul fonic acid, benzenesul fonic acid,
wo-20mlags2esul f oni ¢ aci d, canphor sul fonic aci dpor/SER®7/000707

l'i ke; an inorganic acid such as hydrochloric acid,

sul phuric acid, nitric acid]l6éphosphoric acid, carbonic

acid or the like. Hydrochloric acid or sulfuric acid

are generally preferred. Next, there will be described
carbdxylteasd ichfak ¢atarioncidl RERs §c1d(ak8<)rb(c1&)d Shffo 2eid or the like; an

Deesterification process The values of R7, R8 and * in
orgapiesubigpisgidcbush a3 Bethanesulfosic acidy @nfimr@@eﬂlh@sslfpma m:xé,

r h t

benz%@gsul?foﬁ{cea ;de g-%@%ﬁ'eﬁglpfglﬁgt%fzﬁhgagﬁ@%? %orpp QL? g om 1 1 Sty nra

inor@dnié adidshah ds I Hrochiveic\waidy eslpiricaddd nittidanid, ﬁﬂosphonc acid,
i ncl udi n% the suitabl e and preferred, val ues, originate

carbppigacicy thahils. Hufrpehieiic acidor refure agid arg gengrplippreégired.
wor ds, R7 denotes an aryl group substituted by 2 or
nore hal ogen atons. Suitable values of an aryl group
Next dips¢ istillibe dedoyib@l Dy demseafibalongeoceas.ons i ncl ude, for
exanpl e, a 2, 3-difluorophenyl group,
3, 4-di fl uorophenyl group, 2,4-difluorophenyl group,
2,3,4-trifTuorophenyl group, 3, 4,5-trifluorophenyl

group, 2,3, g af | uor ophenyl group,
2,3,4,5, ﬁzﬁ@t’gh Boroph?ﬁy'l"'gT‘G[?ﬁ, Z,W-’(ﬂ'ﬁ??)?%phenyl

group, 3, 4-'di«chl orophenyl group, 2, 4-di chkorophenyl

group, 2,3,4-trichlorophenyl group,

3,4, 5- trlchISF%phenyl group, 2,3,4,5- tetrd@hioro

rhenyl group, 2,3,4,5,6-pentachl orophenyl group,
StepZ. Dedstbrificaviph @nydesgr oup, 3, 4- di br onophenyl group,

2, 4-di br onophenyl group, 2, 3,4-tribronophenyl group,

3,4,5-tribronmophenyl group, 2,3,4,5-tetrabronophenyl
The 951%@@0@!&7 ?{8 3nd +3n BreROHREA prb[tr‘ﬁmél 19 P éfg fheuitable and

di f uorophenyl group |s general | ef erred.” Moreover,

preferrefevaduessarg ﬂlea@mtthosc neeatiooed zdmve iel) dyelaprdyemativor piscess In

e olfpelin 8 phiEF) OBt it KT e gote and

preférfsd WHRS, originate from the ester derivative of formula (13). In other words, R’

denotes an aryl group substituted by 2 or more halogen atoms. Suitable values of an aryl
group substituted by 2 or more halogen atoms include, for example, a 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-dichloropheny! 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-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).
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any optically active substance or racem c m xture of

the conpound of fornmula (10).Preferably it is an
wopbispasdey active substance, and nost pref er abPgTiSE2:(03/000707

a conmpound whose absol ute configuration of asymetric

carbon centre is (IR 2R). hha this step, the conpound

of formula (13) is converted to the conpound of

formula (10) by deesterifying, and reaction conditions

peBl L SIS 0 Sl RBOHB A B3P g oo s

absdlgRebafig@erst 6f dstngatiotrbancintie an@R, BRI es of
conditions for deesterification include a process of
oxi dative elimnation of p-nethoxybenzyl ester using

- di r gz_,]g] G &gﬁi @ﬂg %g)\l.m
InﬂECE eé r ﬁ,ﬁ%@ﬁ%ﬁ%g)o?’fa d%@é’?? ?%%gll% I m r::g?g&%}gnzy © est eurle,1 (10)
by deesteitifyinge shdreactiomn@niditidas of desteyifisatians, Canprnd€$3) avé not
reductjve elimnation of benzyl ester usi al | adi,um
restiisied JBR eaRERI A g BEELAVGE decglestiafidcqugitions.
Exaglglég‘)d? ad fiditions Fot deBStBicatioh RetlddeA frbedsh b‘f‘@%i@é’t?s%,téli@nination of

a process to el imnate ester group by acid or
p-mathloaybenkylcrstr psing DIAD (2,Brali¢tlare-5,¢-disyandhenpajuinongy and CAN

L nexpensi veness .and th ol nt 1 hat e _process n .
(coriE PR LPRES ¢ mind R cleP a8 Bilonty itoe,
a prétdsEbMRidBctBRt diniBitRIADIBYnAL lettetisidd Hlladivhy Bdialyytsinged £

preferred, and the process to elimnate ester gr up

b
hydeqigen imopphets) y/Biosessdo phypragy tpusylrester usigs {1y Gri w%aﬁqegig acid),
i da. a | i | . . ) .

o 5440 8L VAR UG, 2 4B B0 e pon

of iexpensivmygsh andithkepaint thiiethé pkeepssanan dk lepplicuefoe arobtkingd af ester
hydr oxi de such as magnesi um hydr oxi de,. cal ci.um
ROy AeIRPERSS LSRRI BOMBDY I ATy drolisis arpferred, and the

prodBel & e1fRh R ré@t‘éle%%iﬁﬁ E;y %ﬁcalii}%g}&llﬁﬁ SRHPQBtFerradi UM

i
carbonate, pota carbonat e, cesium carbonate or
the like. An inorganic acid such as hydrochloric acid,

.sul phuric acid, nitric aci .phosphori.c aci . .
suitiHlelylats fucTiey s At miaf Py PE SyRae i TP sggiom
hyds34ide2 BbRsdi@a bl iRRi Ottt Bydrokidd e Healief b Akt earth metal

i nclude, for éxanple, water, ‘tetrahydrofuran, .
hyduoxideiiuh anmagesismn hy drexider caleiempyrraxidsy bgiiun hpidioxide or the
IikeE .’91'1 1) ?mepa(f 4%0fate Q?clﬁda's 'H?ltumﬁl Ja%orﬁg{g, goe(hum carbonate, potassium
carbonate, cesium carbonate or the like. An inorganic acid such as hydrochloric acid,
sulphuric acid, nitric acid, phosphoric acid, perchloric acid or the like are generally

preferred.

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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di met hyl sul f oxi de, di chl oronet hane, chl orof orm

acetone, acetonitrile, butanol, propanol, ethanol,
waorbisangd23 water and the |ike. The sol vent nmayPO®/SE3®d000707

alone or as a mxture thereof, and in this case, the

m xed proportions are not liqgted in particular. In

general a solvent of toluene, tetrahydrofuran, ethanol

or nethanol is preferred. Suitable reaction

tenperatures, include those selected fromthe range of

-300C to boiling point of solvent used, and preferably
Suitdblé feabids B peratibls inobad thege seicoRd ifion ﬁﬁlihlﬁg%cbﬂlgt)@ foyboiling

to be 30 mins to 27 hours. On conpletion of the

poippeictolvst usedeandarrgierblyritys 9L 8@% g TeRetign élmq 1 zequisad usually
ar sthe mixture added to water or water is

to%g%)e%ﬂ (;[8??%2{31 required. The mxture is neutralized by

addi tion of acid. The conmpound of formula (10) may be

t al ned rocedures such as extractlon wth an
OngPyRTEN eEfheEcLCTo e 3o LYEoh s FEcHSH i st Wtaon and thereafter
the'rﬁ&ﬁfr@ R¥dedas %\ta?ér &r \&Qte‘?tﬁ‘éﬂdeﬁtt@ﬁ s re@lHﬁQJi OFRORLARRSS neutralized

| oroformor the e; washi ng wat er,
by @dxhbemof apid. o"ﬁhfamnpdmad IOIf Iﬁu“mn‘l'm(d Optmagiba @btaumdﬂmmdcada;es such
urified,b um .chro
as Szt Pk o SeanteGoneahe it B o fiecPhiT BN, Sropbuhaetate
diefiy pthed, Hﬁﬁlﬂroﬁlétﬁaﬁﬁ@ﬂhrot&m baHeikeCivaAshiMs®Hth fter, concentration
neutral j zati on after conpl etion of the reaction

and the liseelheraditaiasdnpmround mayrhgehiteer paribies P icolusl chrematography
or LD, Bk ey Ut RcRERPLORL iy dhament
di chl oroaceti ¢ acid, trlchloroacetlc aci d, oxallc
i.c acid, phthalic a , funarlc aci d,

enz
Sm%& @15861553 fQF ngpirglizatipn gier com tqﬂ@é it reagtiqn iaclyde fpi example,
an &%ﬁﬁ’i@’éxllbbﬁyl?&édi"d S$U¢6 s 3Srnd 'éélﬁr c%tlf‘&ig prbﬁﬁ)ﬁic@acﬁf lHuoroacetic

ascorbic acid, am no aCI or t or gani
acigwhiwpdcetiaeéid, (bddhroasetmhbmmmmetlc aald; dxahc acid, benzmc acid,

r.ifl uor.omet hanesul f.o enzenesu foni.c acid
phiilc el AT dridanapdelic aeid ﬂ"t‘?rlq‘!?u?l? ey e eaie
carbdxKgic agid shblRhdRthiGc AGH Qac&i&{&lcﬁﬁsd&m{i Q6] Shin® a_fd &hthe like; an
sul phuric acid, nitric acid, ph osphoric acid, carbonic”’

orgawic quidenie peid ispcheas pgthiansselfonic aciddrifluarothethang s fomiceasidy
benZbfesIREIGE Q&hyp—%'lfgn%gt{lﬁo%lc acid, camphor 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) (an (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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Next, a description wll be given of 3) am dation

process. (10) (1 1) (1 2) Step 3. Amdation process In
woOherspespaeund of fornula (10), the values of  PCT/SE2007/000707

substituent R7 and * (including the suitable and

preferred values) are the sa$e as those nentioned

above in 2) deesterification process.In the conpound

of forrmula (11), values of substituent R7 originate

fromthe ester derivative of formula (10). In other

words, R7 may represent an aryl group substituted by 2

In thecomppoung 8F %@ﬁlaaﬁl bhyalugg pf %vbﬁfétumm sizinie HAMAhG pster
oSS 003 b I D RIS LIRS R by 2

or nﬂqréhaibgémxtbmplﬂim&blegzrahmp forzan3yl- grbm;f éub@ﬂimwalelmfl o@h@teﬂxalogen
tetrafl uor gphenyl

ator:gsr lglﬁlgldg r2| g%l a%g grl){}%l @}g(;q?pg Eérfﬁgﬂc}qop}@erqyb group, 2 A-ditluorophenyl
oy el ot enﬁx o iR S oo
gro®, 3,34,5 6rp9htaﬁnmpphmml goyupup, 3-diciBorbphertyd groaphB drdigiienophenyl
sro, S B GG e e T B APHb Ay grigpyorhenyl eroup,
232 545:@&6&[&815&?1?1"%@1 o35 @p@nt&hldrb%faﬁ%ﬁﬁﬁ)d 3-{RétRophenyl

tribro enyl group tetrabronophenyl
groygy éﬁlpdlb@n@phelsvl SPne 1bmqﬂhemg}|gr@4po a3 ‘bribrprmophey] group,
3,4 @bn%orém%#)ﬁér&?gﬁﬂg%é |4a%{egrc Io\r/n;b g%{ﬁ g?%lgy ?r4e § gr gt%bromo phenyl

gro@odrl thatiks 4Bol@ifluaivpheriyligtoupel yreasialfy mﬁfehi&d mr&w&u Y @enotes
or described | ater. Moreover, *

an QLA PO B1OHB FOCEHET SO, AndiHE Ao s carborlic aid

activASRsYIdR 146 d derivative of formula (11) contains
asymmetric carbon centres. The invention includes any

opti caIIy active substance or racem c mxture of the

ffornula ably it.is an .
Morg R s er At i Cehfte Tt pratsasrporyliq asid
deriat RRBFSHAHINIQS @oﬁ@iﬁg la%ﬁﬁn&ﬁ@ fchiBUh bAtRR. qfhezﬁ'%ﬂﬂgﬁ [dcﬁldes
carbon centre is he conpound of fornmula
any emzqaﬂy\aauwb@tfanmgafpme mlxwe ofrthecerapeunidrafifoinmda (11).
Prefglsdbﬁrrlt is an optically active substance, and most preferably it is a compound whose

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

In the compound of formula (12), vahes of substituent R’ originate from the ester
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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derivative of formula (10). In other words, R7 may
denote an aryl group substituted by 2 or nore hal ogen
waneswiss3si t abl e val ues for an aryl group subsPCTSEz®7/000707

by 2 or nore hal ogen atons include a

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

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

3,4,5-trifluorophenyl group, 2,3,4,5-tetrafl uorophenyl

group, 2,3,4,5,6-pentafluorophenyl group,

2, 3-di chl orophenyl group, 3, 4-dichlorophenyl group,
Moré’ov‘br i @diotss@n h@}’mhleﬂfdhaﬁ)on&.eﬁtré-lh lotheh hordsp Hemnatboyy e peid

4,5- trichl orophenyl group ,g 4, 5- tet&%chlorogheny

demg-%yhgyg 'Qf formyla(12) gorfg@ﬁﬁ aqymr@qtgﬁ kel 9p ca}t@gp e invention mcludes

any Goifaly g GIERREMNe it Judffl HRERANSNG (TGl 12).
PrefekaBlyat isrammanaimmnyb suprstampe, aPd Jnost prefersblztrie rmpm@m}nd whose

absogptg cgrnfgugqttlﬂdfyrqsfﬁg &%{T&*’J@ﬁwq (}éhegxg e(ilg:?g or the like.

preferred. Moreover, * denotes an asymetric carbon
centre. In other vvords the carboxylic acid derivative

The oompomrmcbfefo(rmzl)i (tOrmay brsforsgdrinte fieconwebehof tmmplad] 1) by

rncpE PSR SOt R UEER DY R B R PR
comPo @ik abhverietl td Shetdnothd af ﬂo)lmﬂﬁt(ml)ﬁaysﬂéb&t@mzﬁh a@n@nia.
nostlgreferably it is a conpound mhose solu

Suiteghip £agoreid asd ativatoynineiude.doeeraBte. aglsh OP%mfeerlOQ Rpent
T
such S ERTRRATE B AL S0 Rk ?#g%%% {ibfockB6nic acid

emfﬁanb@xyﬁmﬁwhdﬂdmﬁmbbmaéeﬂate&abﬂﬂmm@mbhhﬁeeﬂmbpnmyl
noi ety. The actlvateg ound is c verted

ChlOEGSABRATAS SIS CUIPB PR ST G R PO g ester, -butyl
chlo%{:'a%aci’ilafe S%P&g&ﬂogarﬁ%ﬂe &Cﬂlb‘hﬁéod’nsacid‘&ﬂ}fﬂﬂﬂde Ewh as acetic

rocondensation agent such as
anhy:dr[dpc hrﬁiydrcmls d:taﬂﬂmxdatqetm deid( m@lrogs] thethanesulfonic acid, anhydrous

carbo daz oroca lC a esters
wriftGopgiiys s Ao isn S SR e R I aehF et B Sk Ep bl parbonic
ac1dQﬁItBJuty1P<! aiRtlyl eitbenAe Qﬁéiﬂfldiaﬂooﬁﬁﬁa%& thd 19@paEQ thloride such as

chl or ocar bonat e ester orocar bonate butyl ester,

methanssul{anyt phloviée artobieassalphoarizplorids) BhasphemdRentechipriden
pho%a'%ﬁ?ﬁg ] 1<r:1h12’?>'{Q lrk? Pﬁﬁ%ﬁgﬁsq&yaﬁSHdeaﬁc&ﬂﬁ%%@%%g B%%fdn‘}?chlonde,

ous acet acrd
pivaldfl hﬁnﬁﬁd,l Bepnoyl chliride, thfvnybietdorsde, chlorosulfuric acid, oxalyl chloride;

phosgene or the like, and a metal chloride such as titanium chloride, aluminum chloride,

ferric chloride or the like may be proposed.

Particular carboxylic acid activators are chlorocarbonate ester, acid anhydride, carboxylic
acid ester, acid chloride except phosgene. In general thionyl 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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trifluoronmethanesul fonic acid or the like; an

carboxylic acid ester species such as carbonic acid
wdizedas/ongs2y| , di met hyl carbonate, diethyl carborarSEZN07/000707

the like, acid chloride such as net hanesul f onyl

chloride, p-toluenesul phonyl,chloride, phosphorus

pent achl ori de, phosphorus trichloride, phosphorus

oxychl oride, acetyl chloride, propionyl chloride,

i val oyl ghl.ori . zoyl 1l oride, thiaonyl chlari

be fief e it 2 40t R RN 50 b ErpeeTh 20ia FifGed by
thel df@sai@ Atmala @RI chl oride such as titanium chloride,

alum numchloride, ferric chloride or the |ike may be

proposed. Particul ar carboxylic acid activators are

I o) ' ' r.boxyl i [

WIS G R AR b Forp B TR S RE B b Base
mayltn)]ice avyd indd@bcﬁrdhtdxe vififﬂl m&frﬁhétﬁd Quitable dudeaihgludes fortexample, an

of fers advant ages from .point of handli ngd .
oraaaghtht%aqw%ép%@s PR A, W@Wa@gmmqt&%@@gnw phenyl
T . . i L Efe . _ :
B e U
maguesding bomside bnthedikej alkiblane earth n®tdl abhddeat alkalr sietab amidetsech as
..used, .and prefergbly a 1-1.5 foJd nolar ratio, wth .
e &8 gt oliheguind Bt dibamioad Sy dEHateehBogigbroyl amide,
lithieth ek AndthA)disiMBRIB, Jolamh hahnidisy1 GRMRANE D dddssiuel Rexamethyl
d_i(llo) with the carboxylic acid activator, a base may bé
1S

sade pmihe dikeradisatioactal alkoxide sichagsedism nfhoxide.sodageehoxide,

i.ncl .f or...ex . r.ganagl i t hi .
o 08 TR 0 BB Yy SRRy B
buu@ta%ley)k ltﬂei like} alknlgrie daﬁia dlétglezydﬁdeﬁf iﬂﬁaf thetat ag@ﬁ%e sudh bs Hhium

n- putyl magnesiumchloride, netr magnesit um . pro 1e
hydgide, Pf'\{shw Bedrids patasHEndyiAe, r?@ka}'\én amr%_ge erth%\}lkemaﬁlaﬂne earth
ol R 8 AR IS OO S0, L8 o bycroice,
potassiuia hytiokldepcashmx hydrbkige, idagiekiam ldelroxsdelicalvum hydroxide or the

.. hexanet i silazide,. . potassium hexaneth di sil azi.de
i) APt e bple 0 oA RBRTAR SCAEH SEDLE grEssim

carBBANO 8} M€ 1iks Otk B O BB natS QiR X irB6natd, lsb M
met hoxi de, |ithium ethoxide, |ithiumt-butoxide,

bicpiboasisi patassivut bigaryenate or the like, organic tertiary amine such as
triethylamine, diisopropyl ethylamine, DBU (1,8-diazabicyclo[5,4,0Jundecene) or the like,

basic organic solvent such as N,N-dimethylformamide or the like.

In particular the base may be an alkali metal alkoxide, alkaline earth metal 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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or the Iike, alkaline earth nmetal hydride or alkali
nmetal hydride such as |ithium hydride, sodium hydride,
woao@assaen hydri de, cal cium hydride or the |i keCT/SE2007/000707

al kal i ne earth netal hydroxide or al kali netal

hydr oxi de such as |ithium hydroxi de, sodi um hydroxi de,

pot assi um hydr oxi de, cesi um hydroxi de, nmagnesi um

hydr oxi de, cal ci um hydroxi de or the |ike, alkal i net al
pret%%{b Sag ?—tulfnS ﬁogé h 8n§ratL10t \Qfl #ﬁes%?étkgggrtgﬁ?(% %gb%?]% e by RIS a?dresald
formmle@dr@onat e such as |ithium bi carbonate, sodi um

bi car bonat e, pot assi um bi carbonate or the |ike,

organic tertiary am ne such as triethylam ne,

St g0 e BB e e Rl e prpignin gponia gos
ammmga solatieminv@ginis selhedandlantinied bigt. ParticitdrdRamplet e

ke. In particular the Qase may be an al kali net al
amIB?IRB R ETUHRRIT) SLTEHNE PP ﬁ%"ctaaa}mrﬁﬁ?’é‘ﬁ MERdeTo g RBPIA Ate is

e bilgerrd kal i ne earth metal hydroxide or alkali
genrretg}o h?/r(rjr oxi de, alkaline earth carbonate or al kal i

netal carbonate, alkali netal bicarbonate, or organic
an.al kal i ne.ear

| h .al .
WSt 6o BptiSniedt PSR HE0S P e R0t ha R ppter used i

not ﬁﬁﬁt’e@ NBt gar@éul@d K30 wt YB ik beakshnaad 20-28 Widk iis g@feﬁuy preferred.
bi carbonate, organic tertiary amne or the Iike i$§

preferred. The quantity used of base differs depending

I_es v nd.
b o R o 0P8 OB AR Ry Yoo il i of
solveat dnd remyiob €ondiidns. dngartiziki achy fod iholar&aﬁé@igﬁy e ls¢d, and
respect,. to, ;compound repre ent e
Pregﬁlr% Ye"s%ﬂ5cfh Kgpalar gptiosh respgct ooy ens?se%fé baﬁlﬁ%ﬁogisald
formtagdigyncl ude, for exanple, liquid amonia, anmmonia

gas, ammoni a solution in organic solvent and amoni a
water. Particular exanples are amoni a gas, ammonia in

an.or ic, SO nla d mmnl wat.er
GerP U aaPart § U5¥baiep i oG oheS P S RRBARGE 1 xample
dichisroBRRiRAnYhRirofobe, &@m@ﬁmﬂaab,l z&ke, RIEB] @etf &herliRhyl-t-
is
butyl ether, diisopropyl ether, tetrahydrofuran, 1,4-dioxane, N,N-dimethylformamide, N-
methylpyrrolidone, 1,3-dimethyl imidazolidinone, dimethylsulfoxide, acetone, acetonitrile,

ethyl acetate, isopropyl acetate ester and acetic acid-t-butyl and the like.

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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not limted. In particular 5-30 wt % may be used, and

20-28 Wt % is generally preferred. The quantity of
wanvsigs2sised di ffers dependi ng on the form of Pass#E2007/000707

amoni a, species of solvent and reaction conditions.

In particular a 1-6 fold nmolgr ratio may be used, and

preferably a 3-5 fold nolar ratio with respect to

corrpound represent ed by the aforesaid for mul a (10).

r e
s EAGu SERIERE L S5H, ol gl A Pl
dlcﬁlbt@ﬁaﬁmemhldmfdsﬂno oot hikeeyashizpasitewates, I amd rencegiratidény The
et her, nethyl-tbutyl ether, dii ?opr opyl et her

obtpiaed awawrlu%)h e RIrheHpidaddy arricastallisation,
or 1|t\IH}:?.g o )}Jleésqj 1?1?&1& ﬂgﬂ)%vm% %ﬂﬁﬁﬂ)’émﬁéﬂ dazol i di none,

oxi acetonltrlle et hyl
acetate, isopropyl acetate ester and acetic

aci d-t and the |like. The solvent may be used
h%l?‘&ﬂ@“é‘ﬁ“%%"rm%?@ and in this case, the mxing
proportion is not limted. Cenerally a solvent of
t ol uene, ethyl acetate qp s@yDKpy! acetate are
preferred. Suitable re&cti.on tenperatures, include
those selected fromthe rande of -30°C to boiling
poi nt of solvent used and preferably it is selected

fromthe range of O°C—60°C( lee) reaction tine required
is usually 10 mns to 24 hours On conpl etion of the

oS AR L LR, B oMb s

furftRAEdatu@® of fh¥ fpbkfs@nﬂ iavaidad It @ﬂmtae(n 70! R‘?/\aéxeresl a8 agyldeeup
to it. The conpound of fornula (12) is obtained usi

sub@tlwée@dmr fé@r @9&1&3&@%@@%&: ﬁPﬁ?le%lHeSafﬁ’é thyrylerewp v&ﬁtlglted by 2
I opvl
or 1?18{ h%l?%qﬁc E Q& 3 gﬁﬁ%ﬁ;ﬁen I%HR‘E)an BYL 1ﬁﬁ§r$) r%yé group, 2.4-
dlﬂubﬁ)ﬁhblk}ﬂ SLOVAS Dj3l;@trvﬂttolﬂopmmdrgro@’,ld @moﬂimyhgroffﬂn@ 3,4,5-
t ai ned onpoun urt urified by.colum
QRN GRRRSST W o Ao BOHEV O] EIgHP L Sie GaphiSglerou.

L 2 t(ﬁ@h&‘f'% dup 23, IBichibhRGHHe 3,4,5-
3’4041 1%lor %fﬂgh %ﬂ#g R’%OO ! %A gldup . IANic RepHERTRANEY]
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-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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* (17 ) produced by the aforesaid process is a novel

conpound, and is therefore provided as a further
woeaisines2sf t he present invention. In fornula eCTRE20@1000707

denotes an aryl group substituted by 2 or nore hal ogen

atonms. Suitable values for the aryl group substituted

by 2 or nore hal ogen atons include a

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

2, 4- 1di fl uorophenyl group, 2,3, 4- trlfluorophenl

group, 3,4, Rtrifluorophenyl group, 2,3,4,5- ¢ R2
tetr flﬁerop yl group, 2,3,4, pent afkslor enyl
grou bDNtheny—I——g-r—o-u-p—iP4 di chl @ Niib

grou 3,4,5% trichlorophenyl group, .
2,3, 5-tetr¢qh|orophenyl group, (2)
2,3,4,5, 6-rentachl orophenyl group, 2, 3-dibronorhenyl

Ste@ﬂ%@ﬁna?mn‘ieﬁtdﬂ@ﬂ@ﬂhﬁpy grouD, 2 4- di br onor henyl
roup, , trlbronD

In 5 ambauiE Grremetl Kool and 18 Gk indepradsnydoméngydrogen
wof] tfpnatly furifindy PIOCIPERTR. SOOI BUR, Bbidity shiinuted 6-

100\&11ybgm&p or dptitaiatiy eﬁbsamtasymtaﬁralkym@bm RAnd &retyrrﬁay Benthe same or
wor d t he carboxam de deriyative of fo

dlfferf?s tosafh abks Sadghliaiies obanapbimelhebesttenrcli oL Pmalkyl
grobyp 6t L5 AMYLLALI FRblude 30ida%aR W%Y%"e%r ég‘aﬁgb@u? i

m xture of the conmpound of fo
propy gogip, cwlbgroazltgrv@ suisylagrom, sdmdylrgwtp pbaﬂyégmupyt-blttyl

gmg%fmﬁﬁﬁg@mw PSR s, S Gfentl sroup, byt

grofig £§EloRs ?rdw,zol h- eﬁwgmgbcgfcloﬂéxm% L grdhﬁaﬂi béety D eive: tn—decyl
process. Ste nmnn rearra gemant ste

groghandt, 8u1é¢bl¢ mlm of appptiorlly sebstitmz énHJCmrybgr@np nclude a

PN R P e

groopio-taphenybghoap) riitshHenyl group, p-nitrophenyl group, o —ﬂuorophenyl
group, m-fluorophenyl group, p-fluorophenyl group, o-chlorophenyl group, m-

grou Bn I chl or ophenyl group, 2,3, 4- tchhI ororhenyl

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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10C aryl group or optionally substituted 7-10C ar al kyl

group, and they nay be the sane or different to each
wothmsroi18s3si t abl e val ues of an optionally subst PCuSEZH07/000707

cyclic or acyclic alkyl group of carbon nunber 1-10

include a methyl group, ethyl group, n-propyl group,

i propyl group, cycl opropyl group, n-butyl group,

S- butyl group, i -butyl group, t-butyl group,

and Gt ety lspb SR e P RE Ry R B 3.

dlﬂﬁoﬂaﬁl@én‘ylgﬂfugli@ah?&@ @byl met hyl group, n- octyl group,
n-decyl group and the Iike. Suitable values of an

optionally substituted 6-10CC aryl group include a
nyL - X r
MoRBSER UL B R ASKURREI U B e R VARG o
formuRi(l Y e heymtmegictaphonteenirt r THehamtitiog imulpdes any optically active

subgta;lclpe&g{rg:‘ﬂ%gg é{lx@;e&)’%’ e g&g{qg T hgtg%/).l}la g]r)gﬁr%ferably itis opt1ca11y
I 5,C r
SN ity S ARIBAL BB gt onigin o

ag&mnmmhéﬁhmmommmﬁy(ﬂgﬁﬁop: 2,3,4-trifluorophenyl group,
3,4,5-trifluorophenyl group, 2,3,4,5-tetrafl uorophenyl
group, 2,3,4,5,6-pentafluorophenyl group,

In tﬁe Sorﬁp&ﬁhcz{fq&mﬂy (2)V 2t (1&11.&111% ﬁﬂﬂa@le%ﬁ@[’éférr@i}%lml R% R
4-di chl or ophenyl “group trichl orophenyl ,group,

an@ srizsinate ﬁhndh@ epangindpidopnula (B, In ehersverdeR oRophemgiR’ each

r ent chl or
md%’ H%H%'r phgir}’% r oa30 a%’ ?F? gﬁ%wos&%é te\:{{r%ﬁk/i I1 199%8 C,hc or an
acyahéfalﬁyltg‘raﬂ@ Wpﬁﬂlydllygyuestﬁutea 63106 zirfyi broapop betintally mbmtuted 7-

trib h | , 2,3,4,5-tetrab phe
10G ar@Hfﬂ glrplug,r gprégt.ﬁg? géﬁ tbg [glgegq%glem;él}f relétrtg @éﬁ) other Sultaglle values

for gn (ﬂ?ﬁhﬁl@ at8d PURBC HEBP%/ | ke 5%21 thelude a meth¥1 group,

group an e values o

ethﬁlrgrom mqrrawlxgr&@ $prapyl ecbup; d>@16pmm41 Esdupgnfbup/l grosipustbutyl

el S By ST O e LT,
cyciBpehiy! SRePZY-he:81 ¥fup, Eyd'lbﬁer)@p%{iﬁp( |n-Bé¥Rsroup, cyclohexylmethyl

ochl or 8benzyl droup, mchlofo enzyl group
gropp crhbefykgremyll bgmup @ndrﬁteHQqeb‘é.nm}ale ‘gahmg or an optionally

sobify G0t 8 gy gl B LS s oY b, -
mefhodyshehy U6 fpelﬁydth@iy?h@nylégﬂﬁhmfrﬁtr@p&hﬁl @by, thérophenyl
substjtuent except 3,
group, p-nitrophenyl group, o-fluorophenyl group, m-fluorophenyl group, p-fluorophenyl
group, o-chlorophenyl group, m-chlorophenyl! group, p-chlorophenyl group, 2,3-
difluorophenyl group, 3,4-difluoropheny! 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-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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di fl uorophenyl group is a hydrogen atom MNbreover, *

denotes an asymetric carbon centre. In other words,
woheosmasmaeaund of formula (1) has asynmetric caPODISE2007/000707

centre. The invention includes any optically active

substance or racem c m xturgcof the conpound of

formula (1). Preferably it is optically active

substance, and nost preferably it is a conpound whose

srorty Rty BB e B o GFe PR pp 35 ROURERY Folss o
nitrdben&y1Walingg nﬁﬁitﬁo@@xﬁz@l gftﬁl pp-aitesbesd)l gk@rp, Rﬂchlo%enasa gob, m-

R4 originate fromth corrpound of forrrul a (1.

chlosebraryhgsewes p- d&oromizymrom—mﬂwmzylr@@ﬂb ﬁa@frﬁhsglbenzyl group,

npt zt t 4.
iRl P SR FRE WAl ABY h SHTR SR 18034
diflsotblienty/Lgretp, enll Korapydfe@biylithe Gubsidicnd nﬂief ’ghaﬁ G diiftotoptenyl
7-.10C aral kyl group, and they nmay be the sane or

groy ispdogen ehach ot her. Suitabl e val ues for an
optionally substituted 1-1OC cyclic or acyclic alkyl
group include a nethyl group, ethyl group, n-propyl

Mogoeerp? denqsesoqpydsymuntiyp carhai cgtreplnl otherowgrds, mhebmry;bound

repr%%;%?%ﬁms 1 b%%s%&? E\Q%)%ﬁlg(%r?#é%i; 8%?3 E@gﬁeﬁﬁ??ﬁva i%bludes any

op’u@é’ll:jyl QB st BPracBmitanKiure b iR coffolid Gﬁﬁbhnﬁfaqu Preferably
Heptyl group, cyclohexyl methyl group, n-oct group
it is r@ptieedgm acve sigPstanee, and maskerefesahly #5 & compoeyl W sea%hsolute
naI group include a

cong Elgﬁp z}égmlﬂpe%tl& Eatlfhgrg ceqhn%qx: ﬁ{g %ig mmet hoxypheny|

group, p |nethoxy phenyl group, o- nltrophenyl group,

m ni trophenyl roup, ni tr ophenyl oup,
When exi @}téh%ﬁ?ﬁl fgoga,cg lg]aerg ﬁ;qcp%f)a()s‘gh(}é;{?g I—@Elgargl rearrangement, and the

y r . . . a

con‘% [1*# Ot iy g%y :1) %rcgg@erte‘a tG or 3 gﬁ% be Mgr o 3% (25?7&%1}16 maintaining
the stiefeoctoemaipting of/the gsy)mm,etri& cér‘ttdmfdenlm wpheeyted by GuBor example,

sui’cél;l%1 ngdfa%tlél 9 rcg\?c{]er E}nﬁ/l gh gﬁlgﬁﬁre]tqé}ne d?a&g%tr exfelmlf:)%ﬁ g p)}e/ %Ysl

(tr1f%10$0&e§)x {yi ié@fd@Pf?ﬁf&'ag&{t%H& as chlorme bromme iodine, N-
pen af I uor ophenyl group, 2, oroghenyl

chlcgpwpmuﬁldtt, Nitsoinosuspinemige, ]gflgdpp;uccmlmlde sulphuryl c
sulphuryl bromide or the like, hypochlorite species such as lithium hypochlorite, sodium

loride

hypochlorite, potassium hypochlorite, magnesium hypochlorite, calcium hypochlorite or
the like may be proposed, and chlorine, N-chloro succinimide, hypochlorite species or the

like. In general sodium hypochlorite is preferred.

The quantity of oxidant used differs depending on species of oxidant used, species 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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2, 4-di chl orophenyl group, 2,3,4-trichlorophenyl group,

3,4,5-trichl orophenyl group, 2,3,4,5-tetrachl orophenyl
wagnroismi823 3, 4, 5, 6- pent achl or ophenyl group, PCT/SE2007/000707

2, 3-di bronophenyl group, 3, 4-di bronophenyl group,

2, 4- di bromophenyl group, 2,3y4-tribronmophenyl group,

3,4,5-tri bronophenyl group, E 3,4,5-tetrabronophenyl

group, 2,3,4,5,6-penta brono . phenyl group,

In t}ge r%c{t% og henépu.rgf gtlfgng%?f); %lﬁkﬁﬂyl %lﬁg be c rese t 111

acc@BaRBiitalhiYerseids Bakel g tag bé ad({(ﬁ #ften kﬂﬁﬂng @lﬁ@ﬁﬂnpdgmﬂ uﬁ Iﬁ)rmulae
enzyl group, m nethoxybenzy

a benzyl %rvg &8 0- net hoxy
(1) @ﬂdcﬁ}pdanﬁ bl bpsrsnnsindey e gyample, a4 @’tg@HQl}t g %%pound such as

metfg}lﬁﬁ st o’gﬂ&%’ tﬂ%l?}g 8 Buﬂfrlrl:i}hfu%x? %g@xﬁ){ll tﬁ%l?lg& the like, Grignard reagent

suclpaﬂhb@ﬂyhb&g‘mmhngﬁﬂnINe meﬂ‘ﬁ/l hmlgb@m bragnide pr the like, alkaline earth
n}nethyl nzyI Ibenzgf3 oup and Ihe

hy
ety agaide gpalkal et apUlEED a%lf\ (hltR aide, peiuiRenile bt
d11s§pré ylda'r&héj% ﬁﬁﬂll qhﬁf)ﬁldﬁyl a%ﬁ qﬁﬁlﬁﬂﬂﬂ&%&%ﬁm bhsﬂi% sodium

tituerit an 3,4-di f uoropheny group |
hexmy@thxdghmlaaid@npotmnm hexa,medlari disélgzide onthgrikes alkai matab alifoxide

O RS, OB S2yoUE, B SE FPRD R,

ithiuAVERd i) likH6MUdRH0:a0Y, poRiskiGal 1 yutagitie Yeths mikstaamme @arth metal
racem c mxture of the conpound of fornula

hydnd@oreallaain wpetal hydridsprrk as htymm hydrides @ﬂtdwaﬁwéﬂd% BetasELn
hydpl ff gfcﬁ?é\h%r%deo tﬁ%@ﬁé@ i %%{rif)on fggﬁ%&ﬁe g %1}(?—%1 “‘5@}

hydiﬂ?@ﬁ ]ﬂI&h gﬁmh]}urﬁ hednesid, §odinae hydrokilecpginssneebgdraxide, ces1um
so-cal | ed Hof mann rearrangenment, and. t

hydroxide, magpesyum &y deoxidey ?%%}U%&Y%l%wﬁ% ﬂg SHangp ?‘Fgll cgrbonate

such 29 1ithRinh &rﬂ@ﬂa‘ﬂ% 3bfiRcattihak! ﬁétﬁéé?ﬁlﬁ %I%Bﬁé‘ce Qf th"e Hke, alkali metal

asymretric carBon centre reptesented
bicasbeuafe sach sulithabh bmamoaham sodiumng rbuxaéooaam mtassainebmyrbonate or the

i odi ne reagent exe i.fi bi,s (tri oace
likeRERE 1T qebing Q1S Y aremtg, s gl RaRSE 1 kLs-
d1aia9fé§r616 5,4}@]&1&1@&&%&'}3&%’% fiksgle, N br OWDSUCC' ni m de,

N—|odosu00|n|n1de sul phuryl chloride, sul phuryl

brom de or the |ike, hypochlorite species such as
In glerlletra ! alﬂrglllga}fp r%%tm ﬁ)yciromde s&% 23Thdium hydroxide is the preferred.

The quantity of base used differs depending on species of base used, species of solvent and
reaction conditions. In particular the reaction may be caused to proceed in high yield by
using a 5-30 fold molar 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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hypochl orite, potassium hypochlorite, magnesium

hypochl orite, cal cium hypochlorite or the |ike may be
wonroposgsd3 and chl orine, N-chloro succini m de, PCT/SE2007/000707

hypochl orite species or the like. In general sodium

hypochlorite is preferred. The quantity of oxidant

used differs dependi ng on speci es of oxidant used,

speci es of reaction solvent and reaction conditions.

metaPRRgsFY 55Tt bl R he i G T e 5P Bfoniite
ethy? Q8RR MteRE adi@kt Hutyd t(BukanoVaii®déeike. as regards the

quantity used of the aforesaid oxidant, when a
hypochl orite species is used as the oxidant, the

e SRRt AR A5 TR 5L S gions

not Hiite@Xh¢@néral, &abtasepreRyrelie co- present in accordance
with requirenments. Base may be added after m xing the
conmpound of formulae (1) and oxidant. Suitable bases
. | s latehi 1 I
S o R A boling
poimtlo sylventivsed amd peferdbdy itikseleo®d Horartke rapgyefh20°6€uedfCadhe
n- but yl magnesi um chl ari de hyl magnesi um brom de or
reacliqa tﬁ%@ﬂ‘%ﬁ PF@@&HPWS h%ﬁho%ﬁn de or alkali netal
am de such as lithiumanm de, sodiumanmide, |ithium
diisoprogé% am de, nagnesiun1diisopro%yl.awide, )
On tompiiction dltha nerctign theisslvienzmaebe eenvigehbhi ehisiitlation;| The reaction
. disilazid t assi u IS ' . o .\
i g e R S G 2E et Ll e RoiRR Ly aadivon
of aSiddTHECetpediQ) is@istumet tb tHeaxjudeys lhydr indmfieehdving been
[ithium ethoxide, |ithiuni-t-butoxide,.
caugsdita yaderae liapidieRarationynd washinguith graemicisplyeptsuch asdolugne,
Lde: ' [ asa lohijad :
oty 4B s OfrofyliBkini Bieflyl BUEE LRRIGHITRU AR ShloRiTh or tho Hike, the
aqubyigriayte imaddieasid dsing @bdsal The Cempoimdref fakmhladpisiobitimad using
al kal i tal hydroxide such, as.|ithiyum hydroxide,
proGdies il &5 SRR ik 52 STEGRICAHHEBLE 2 LAy acetate,
isopP¥ V1 AXLAR,; diBmIDGREN MchAsR%hER, cRidEHHILAMENRY WashiHg with
the like, alkali nmetal carbonate such as |ithium
watetandmoatantration Usmat prdsorempletiqnafdbe teaehiana peluem deregioved by

disthg%o}l,l aiﬁ%’thg !:oi(rr;i%dunﬁ%tf?cl)rmula (2) may be obtained via procedures such as

extraction with organic solvent such as toluene, ethyl acetate, isopropyl acetate, diethyl
ether, dichloromethane, 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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bi carbonate such as |ithium bi carbonate, sodium

bi car bonat e, potassi um bi carbonate or the |ike,
wonrgmsriigs2serti ary am ne such as triethyl am ne, PCT/SE2007/000707

di i sopropyl ethylam ne, DBU (1, 8-

di azabi cycl o[ 5, 4, 0] undecenehgor the like. In genera

an al kali netal hydroxide such as sodi um hydroxide is

the preferred. The quantity of base used differs

aci sﬁ%ﬁ ggxce agﬁsuﬁ%ﬁ i %ﬂtpq?&%eﬁ!l%{?éjs f?f? @%‘ b&ze e{ébff&ﬂ& acid, p-

|dns reac

tolugBesubfenicauRle Carhphd@ lsOlE@EE adid oh gikel Biocgﬁ)c a¢sd sighas hy&@chloric
fold molar ratio, ggpeferabl 5-20 fold molar ratio

acidyulphyias prad mitrs acishpbommaor e pridserhasi 23d.dbrpdhloric acid or
sul qudqwéé?eﬂ géh£gular the concentration of the
e

ase re |on nay be in the range of 530vvt %
nore particularly in the range of 15-25 wt %

Sl prsaed FIg RmIsanR e Fafiaae loygeai) é inganttsin
conﬂioﬁﬁh Qﬁ&r%l Hé fr@ht}ﬁﬂhoﬁ gﬁﬁfﬂffhmﬁi Qﬂhﬂﬂl@tﬁiﬂéﬁ '])%en}hqmﬁﬁfﬂeor the

tol uene et her, methyl-t-butyl
liket @“gaﬁﬂdﬂ@‘eut Mh a3 pdyutylinegaasaim :&hlmnde,mthyll Ifl%gm&ﬁmd—‘éomlde or

the oAb P e i oF bl bl b PRACH bR e, sodium

amid6 SlitBiugh dles%gfdpm A61dd; fnaBitsdtim dﬁsobrapaym BniRHtHibe hb}tdﬁﬁathyl

The sol vent may be used al one or as i xture.

disitagide, srrdivm hexanpethyl diglagids peatessiim h@wﬁath}fl idisilazide QII the hke
alkgg%g{g?!ﬂ%m)\éﬁg Slg.ch S g{iﬁ%rﬁ tﬁgmdf?e é{dglglll ?trhggnﬂ;é,thégﬁglglﬁt—guto%ude

ures’inc 0Se se
lithiud®tetHorideplithivig ethokide, lithiuvset-belokidespatassinan- pbefoardablryhe like,

Al Sah et Wt o Al Tigial Briide sl o5 ot By il sodim
hydgg mﬁ‘?w d“&ufnfh%r% OBr thR&iks AlINAHe RN nReal hydroxide or

ati on. ereactlon mxturema
alkaﬁnhetal hydresitle sudr asighiem hydroxide, andivtthigirotide, rpptasmma hiydroxide,

aci by addition of acid. The
cesfii R e P HE RGUSYS SFayet D ARGaRat e BRIk carbonate
metRESk S8N € HthifAn YAUBHAS, solifik ShrB&RRd, pbiaSdtudnerbonsd oPthe like,

wi th organic sol vent such as_tol uene,
alkali metal bicarbonate such as lithium bicarbonate, sodium bicarbonate, potassium
bicarbonate or the like, organic tertiary amine or the like such as triethylamine, diisopropyl

ethylamine, DBU (1,8-diazabicyclo[5,4,0jundecene).

In general an alkali metal hydroxide, alkaline earth metal 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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ethyl acetate, isopropyl acetate, diethyl ether
di chl or onet hane, chloroformor the |ike, the aqueous
woOaymro18s23 made basi c using a base. The Conpoun#@CoKE2007/000707
fornmula (2) is obtained using procedures such as
extraction with an organic $ | vent such as tol uene,
et hyl acetate, isopropyl acetate, diethyl ether
di chl oronet hane, chloroformor the like, washing with
x ﬁgée and concentration. Usually, on conpletion of the
% ion, solvent is renoved by distillation, and the

Pref&taBieH o ( ZH’)-i-(B”,alUdhﬁldrahhé]ﬁﬂ)oQﬁraﬁbt ai ned via procedures

such as extraction wt ani ¢ sol vent such as

A mixfhugenid | S)ed-plloran b3, 4tdiflugrg Byll ctheral 4ndt, 11d117a, RY45 mmol),
oG85 o BRGERER20E . ST 6 Byt el Byt 0425 9

was @firrkd ansherkddng 40 ford 1Ryt elhi¢sorbayelayeries SBpmﬂathndlaﬂE)i with
may be obtained jn the formof a s%

watesoRfsornmaentiaiedgmder sedpesd nygsspre: st*)-gy 3&8&@?@ enyq ox1rar?e was
obta‘ﬁ{brd%beés%%&%}ic crfitaf d(hlaﬂug;‘% Olviel: ggxgtal Lisation, or it

separate in the formof a salt of
IHNMRam(dOOIﬂHZIQE(mhm ds used after conpletion of the

5 245708, ool SaaPaf ks CUB 89 iRl o1 -

727411  hyior oacetic acid, chloroacetic acid,
|chloroacet|c acid, trichloroacetic acid, oxalic
acid, benzoic acid, phthalic acid, fumaric acid,
Ex gﬁﬂdglic acid or the like, optically active organic
xylic acid such as tartaric acid, lactic acid,

Prepéiationl of eyl ¢LR, aZR)EBJ(deﬂltﬁfrophalyﬂ)- liecycﬁflgapmtecarboxylate
sul f oni caci d such as hanesul f oni ¢

Sodii FPUioR SR h A LTS 1S CaBalenisL A0S (24 ek charged
t
intofd AR Aty BhSphEAIRERI: (800N 0ARIAL Suivalits o

I Nor gani c
sodistd tpllmxomde)aaambdded tor the néirfugy withetphgr Adomenasolutzorbai(2§)-2-

i.d. d hl, d | [ ||
(4T Bhcropliery Desinan 2 b sl vl oy SendaD oS ated
drop-63%! tb ¥k thBG e d8epih fheeiﬁt%ﬁﬁll ?em;%?at@tre%ﬂ%dnté@' tH'SU °C. After

conpound such as ne hium™ n-butyllithiu
compldwnyif Iaddlhommtlrrp@wys cdnrtmhq:djfnr dil hphl@ at BRE; A@elr geeling to room

temprg ﬁlg(glttlﬁﬁs.ﬁrjl%%s x buﬁéﬁ m% wa er it e o gam% la}ml?‘%@é Iconcentrated
under reduced pressure. Ethyl (1R, 2R)-2-(3 ,4-difluorophenyl)- 1-cyclopropanecarboxylate
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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the like, alkaline earth netal am de or al kali nmetal

am de such as lithium am de, sodiumanide, |ithium
wdizosopsapy| anm de, magnesi um dii sopropyl am deCT/SE2007/000707

l'ithi um hexanmet hyl disilazide, sodi um hexanet hyl

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

li ke, alkali nmetal al koxi de such as sodi um net hoxi de,

sodi um et hoxi de, sodi umt-butoxide, |ithium nethoxide,

lithi t hoxi d Li thi '
concgi et P PR Crent o Rt B S pereadded e
cond@Migdtb. PheQhixdirk aas abfaifald wiyteds5deydtoehlons acid Mheiorganic layer was
hydri de, sodi um hydride, potassium hydri Eie cal ci ym
sepatajett angecopeentraged yrider rednged nrersuEeat i Hea 3,%3916‘1?18%? ngp- 1-
| kal i l,. h ' . it hi - .
ol TR AU Y O 0, RSyl A 4145955 . e

98%hydr oxi de, magnesi um hydroxi de, cal ci um hydroxi de or
e like, alkali %arbonate nmetal salt such as lithium

th
"H-NMRj8 (40 HeddPHR)car bonat e, pot assi um car bonat e or
5 1.%)3{‘-91.%(‘3%5?@! kaghti 1!69{12{, ), § ABLANGH(SISHGD 96 b 5ORIELM), 6.83 -

car sodi um bi’cafbonat e, potassi um bi car bonat e
6.93@H, trhe 7l04k€7. 1G(iHam).c tertiary am ne or the like such
as triethylam ne, diisopropyl ethylam ne, DBU
(1, 8-diazabi cycl o[ 5, 4, 0] undecene). In general an
Exafiipf@hsi metal hydroxide, alkaline earth netal
hydr oxi de, al kali carbonate netal salt, alkaline earth
Prepmntipn of (LR 24 &-(3d-Rifluoraphenylh lcaicloprap anesprboxppude

eart ; . ; . .
oL B B T o AR S AT s solion
of (HE2R)-2b@¢- diflugfopat)-detyaidprapantedbesyic acidd | Ex@ayet $00.00g,

However, this invention is naot restricfed only to
504 6B @zypol BipmEdurE s siiged atpﬂ5§§ ggraqe ﬁgﬁs, & concentrated under

T
cyclbpropandgarbbylchioriie) To bahinemeof 286 28mgYnia amgpessolution (122.55¢,
oSSkt Sl B P AR OB e
2R)-DN8 QHIRBIGHhERYRI1-ARFopsSRAESHrBshyl WRIBHEE oblainkd above was
gradually added with stirring 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 slurry of (1R, 2R)-2-(3 ,/A-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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wat er, and concentrated under reduced pressure.
(2S)-2-(3,4-difluorophenyl)oxirane was obtai ned as
woessloigns concentrate (net 8.94 g, yield: 96%PCT/AERNNNB0707

in (400MHz, CDC13) d 2.71 - 2.73(1H, dd, J=2.44Hz,

5.37Hz), 3.13 - 3.15(1H, m393.82 - 3.83(1H m, 7.01

- 7.27(4H, m. Exanple 2 Preparation of ethyl (li?,

2i ?)-2-(3,4-di fluorophenyl)- 1-cycl opropanecarboxyl ate
Exaﬁﬁgisn1t-butoxide (32.22 g, 1.25 nol ar equival ents)

ol uene (243.0 g) were charged into a reaction

Prepﬂ&_ﬁi@h of TLR £2.9)32- (mﬁmmpmm)alecy@mreﬁa@mme 04 mol ar

ents to _sodiumt-butoxide

(1R%%%{%Vj@%mﬂwmhewloﬂgcyc}sepmaa%cﬁlé S @ged 559 z’té)hﬁznmol) and
30"/%1%&@%‘9 Q%%l}f%%a%sgso%gﬁ g%gg(g 9:09 rﬂﬁla&cﬁﬁ’ééﬁ%@%er@ @ﬁarged

drop-w se
intonireddiifon vieesebampthe nexfund wansirretle Agecals dﬂ% foetive dyp@hidrise

R NG R R AR, B E R

mtefrﬁmﬁ{[ﬁ%éﬁﬁx% at 86P€. 'Thé?ééﬁﬁaﬁ@@ﬁxﬁ@@%gstﬂ’récﬁtmt@for 1@Mburs, then at
the organic | ayer was concentrated under reduced

40 °gries3 hows. &ftbnwomnlﬁtmn afithe react{@, zlsomdpbfhmetﬁﬁmlﬁy pyured to the

b
resuitglh%gﬂ@.?r ¢ ?)rr%a%)f aﬁrewé'\saﬁg?rg{eﬁ \i/g/?]egm 1“; %H&
con&eﬁ&@%ﬂéﬁ@d@e&?reﬁﬁ&% (lRJ-ZQ)G (21(|3|,4 dﬁluoribpﬁényl)( %—-c?é%ﬁﬂdpanamme

Wassz%rmd azs rsstg(ltm ccmentr@tq@ew 8,9 goxlelld 89%0)-9=7. 1Hz) , 6. 532

IE’Nﬁ{ DZ?IQE 7.09(1H, n) Exanple 3
repar t|on C)F 2i ?)-2-(3, 4-di fluorophenyl) -
50.88 E:Q@B(i_;ﬁ m@)ﬁmﬂeaﬂm&(y}ﬂ; m),alc’lOdZM:,eS)?;aﬁ@l- (lgzgzlg{,zmp)lz.zgmﬂj 1(1H,
0 sodi [ equs sol ution .5 g,
m), gr%léaﬁ"ggdzﬁ]v@g’%é)@)g@%aﬁ&gded to a solution of ethyl
(1i?, 2i?)-2-
(3, 4-difluorophenyl)-Icycl opropanecar boxyl at e
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(48.2 Wm % toluene solution, net 61.22 g, 270.6 mmmol).

The m xture was heated at 65°C with stirring for 2
waawsdissthe resul tant m xture wasconcentrat ed BAQUSE2007/000707
reduced pressure, then toluene and water were added to
the concentrate. The m xturg,was acidified with 35%
hydrochl oric acid. The organic |ayer was separated and
concentrat ed under reduced pressure. (1i?, 2R)-2-

(3, 4-di fluorophenyl)- 1- cycl opropanecarboxylic acid

Claiss obt ai ned as resul tant concentrate (net 52.55 g,
yield: 98%. 1HNWR in (400MHz, CDC13) d 1.33 -
1.38(1H, m, 1.64 - 1.69(1H, _m, 1.83 - 1.88(1H, m,.

1. 2 pucess Toi5b¢ praduplon & @ pticalloatyrcypppropylmine derivative
7.10(1H, m. Exanple 4 Preparation of (li?, 2
)-2-(3,4-difluorophenyl)- |-cycl opropanecarboxam de
Thi onyl chloride (72.65g, 21 nol ar equival ents) was
added to the stirred tol ue
21?)-2-(3,4-difluoro enyl
acid (18wt % net 100. 4$$ﬂ2nnol). The m xture
was stirred at 35°C f 6 rs, "then concentrated
under reduced pressure to give a solution of (Ili?,
2i ?)-2-(3,4-difluorophenyl)- 1- cycl opropanecar bonyl
chloride. To a m xture of 28% ammoni a agueous sol ution
(122.55g, 4.00 nol ar equiQdBeﬁts), wat er (300.4g) and
ethyl acetate (700.2g9),the solution of (Ili?,

[ .2)-43= - dj r -eycl opr opanecar bonyl
fep%%eﬁ%erdﬁa‘ eéggﬁagfoﬁggﬁa@g %{] %%%tha%gﬁ ual |y added with .
(wheteirr Ri, iRF, RbbioR) d:0E. a Hieogemaatori poptivhadiyusubstimsedal -1 @exiclic or

o stir below 102C for.

[ 1 T ' . .
acy Gl ARIE P Omlcmﬂééﬂ)@Sﬂ%?@@ﬂbgr%@e%@?@uipﬁ@ﬁ%ﬁﬁ%ubsﬁm’fed 7-

10C%r ErolR Al *WRARERARANGHCADCatbdR BastraM th water. The
resul tant” sol uti on was concentrated azeotropically

charantgeised e echcpor oBar eptically petivesysloprappne earppxamide derivative
21 ?)-2-(3,4-difluorophenyl) -
1-cycl opropanecar boxam de. The resultant slurry was
heated to obtain a clear ﬁQhution, and

2
R3>diR
Ré CONH,

*

(1)

?;gzution of (1i7?,
-cycl orropanecar boxylic

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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cooled for crystallization. Hexane was added to the
slurry, then the precipitates were coll ected by
woi2bdsroagdzen and dried to give (1i?, 2i7?)- PCT/SE2007/000707
2-(3,4-difluoropheny I)-1cycl opropanecar boxam de (net
91.12 g, Yield: 92%. 1H NMz in (400MHz, CDC13) d 1.21
- 1.27(1H, m, 1.56 - 1.64( 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.Exanple 5 Preparation of (1i?, 2
)-2-(3,4-difluorophenyl)-I- cycl opropanam ne (li?,
3. Aiptdeeds forplodlictibh of ARbEANES with ClaiOpsoRartessn exdapodelorite is
(net 9.0Qg, 45.64 mmol) and 30% sodi um hydr oxi de
sodivmbeypechlegEut i on (54. 779, 9.00 nol ar equi val ents) were
charged into a reaction vessel and the m xture was
stirred. Agqueous 12% sodi um hypochl orite sol ution
4. A3808Rgfordréduchioh iregiebriahentvith ampenaoi@kinol Bheherein the
stirred slurry maintaining the internal %Sn(g%ature ar e
quangicoef hypeebiqsipipseshs L ReleregUuivalents With Ergpeft '35 €OFBPIIt ©
, then at 40 OC for 2 hours. After conpletion of
fomtthﬁ%{l?'eacti on, isopropyl acetate was poured to the
resultant m xture, then the organic |ayer was

epar at ed, shed.with ter,,.and con trated
5. Pahinien ipmataien it peardiBeshiey 35 of R CRIER LA AHORRI ' =
3 'sP]ﬁ.’ﬁj!' QRGRAM - Fdendsrégsul t ant
R a%oncen rate %%ﬂe({]@?égg‘ gﬂ?ﬁgi%})ﬁd:ﬁ%%@? IH-NMR in

(400MHz, CDC13) d 0.88 - O 93(1H, m, 1.03 - 1.08(1H,

5. Rkl byl s i Ay e

représeffed &9 senéral forhelagppeicialitheredt an optical ly active
cycl opropyl am ne derivative ( 2 ) represented by
general fornmula (2) or a salt em;{%f (wherein R, R2,
R3 or R4 denote a hydrgfeRyet O~ optsi onal |y
substituted 1-10C cycl

(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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acyclic al kyl group, optionally substituted 6-10C aryl
group or optionally substituted 7- 10C aral kyl group,
wanwsrnigkenot es an asynmmetri c carbon centre) PCT/SE2007/000707
characterised by the reaction of an optically active
cycl opropane carboxani de degivative ( 1 ) represented
by general fornmula (1) (wherein Rl R2, R3, R4 and *
have the sane said definitions) with hypochlorite in
water in the presence of 5-30 equival ents of alkal
nmet al hydroxide. 2. A proces @duction in
accordance with C ai ms ‘ oéloght he process to
produce the derivativé formdla (2) by the reaction
of a derivative of g Fa (1) with hypochlorite in
water in the presence oft 5-30 equival ents of al kal
nmet al hydr oxi de, the cohcentration of alkali netal
hydroxide is in a concentration range of 5-30 wt.%
with respect to the reédgion mxture.3. A process for
production in accordance with Caim1l or 2, wherein
3/ . N -Qr. . .
(wnigdFy R BB b BT CUROEIONE S b ekc ot roup gptionally
substinatds- 10Carydrene binopittomaliy auitstituyedot- 1 6@ podkyl@rowps and & denotes

iIs 1-5 nole equivalents with respect.to t conpaun

an A PP ES), WA COP BT AEb O orORe by
i Ik idefdefel lv@%eproden inBraRfornists (3

e O e e

group. 6. A process for the produ&lion of an optically

active 2-aryl cycl opropyl am dexli vative represented

by general formula (9) o It thereof ( 9 ) i5

(wherein * denotes an a ptri ¢ carbon centre),

wherein an optically dctivg 2-aryl ( 7))

F

(3)

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

|
J

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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cycl opropanecar boxylic acid derivative represented by

general formula (7) (wherein * denotes an asymetric
woaodsonseent re) i s obtained, by de-esterifyi ngPpamwsE2007/000707

optically active 2-aryl cycl opropane carboxyl ate ester

derivative represented by gﬁ?eral formula (6)( 6 )

(wherein R5 denotes optionally substituted 1-1QC

cyclic or acyclic alkyl group, optionally substituted

6-.1 4 | {11 ut
A L B e SRR LT i o
optlcﬁﬁﬁgf s8Bstit B 6 AT dresr6MNMPOsHHbnaly §L£Hsﬁh!1|t@1 1-60Ciagalkyl group) in

obtai ned by reacting an optically active styrene oxide
the pdeseheof bager epr esent ed by general formula (3) ( 3)
d(whereln denotes an asynmmetric carbon centre) or
optically active hal ohydrin derivative represented by
ther@ERERI2-49T Sdlébréphhedatberyticracid dbeinaiiesofafdmmutg@ obthimed is

and * denotes _an asymetric carbon £ ntr wth a
actlxﬁmﬁshyh@ﬁ@a@éﬂﬂea a@b@%@t aspd afdivptpn an g@ﬁ@%%fe@é?ﬂwlﬂy ammonia

r I
to gi§E R riep®) Bith@ 2yl oygiopt GURE b Prarite Qe Stk ated by
obmgmdqpnmﬂpﬁmmmhKBy substituted 6-10C aryl group or
optionally substituted 7-10OC aral kyl group) in the
presence of base, and therea“e 2-aryl
cycl opropanecar boxyl i c d” deri’vat fve of formula (7)
obtained is activated b eaction with a carboxylic
acid activator and theréafter reacting with ammonia to
give the optically actiwe 2-aryl cycl opropane
car boxam de derivative represented by obtai ned genera
formula (8) ( 8 ) (wherggn * denotes an asymmetric
carbon centre), which is reacted with an oxidant to

(Wh&je}he" 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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the conpound of fornmula (9). 7. A process as clained
in Claim6, wherein the conmpound of fornmula (3) is a
wO3)os/38328 ene oxi de derivative, the conpound oPCI/SEmMIIA00707
(4) is a (S)-halohydrin derivative and a (IR
2S) - 2-aryl cycl opropyl am neyderivative of formula (9)
is prepared. 8. A process for the production of
optically active 2-aryl cycl opropane carboxani de
derivative represented by general forrmula (12) 7 *
UcONH2 * ( 12 ) (wherein R7 denotes an aryl group
substituted by 2 or nore hg ogen atons, and * denotes
an asymetric carbon Rpticterized in that, an
optically active 2-ar§3 cycl opr opanecar boxylic acid
derivative represented by g&neral fornmula (10)( 1 0 )
(wherein R7 denotes an aryl group substituted by 2 or
nore hal ogen atons, and dfgﬁt@s an asymmetric carbon
centre) is reacted with a r oLyIic acid activator
with the formation of an optically active 2-aryl
cycl opropanecarboxylic acid derivative represented by
general formula (11) ( 1 1 ) (wherein R7 denotes an
(whaein/R glenotes subiyl gtawpstbssijuted by 2esmore hrlogematamsmnd “denotes
denotes c rboqﬁ%ﬁgroup activated group, and denotes an

an a Wrc? OR&F centre) and thereafter this said
is re@d wahlacaaokiNeadd actitatd weitiofhe dpaneioaax ppiicaligactve 2-aryl

derivative represented b eneral fornul a 1) j.s
cycl@ggpqr@gar\lnpgﬁio%%%ﬁrg(ative %/epi‘?esentec?l by gener;}tjl forn(u%la )(1 1)

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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9. Aprocess as clained in Claim8, wherein the
reaction is carried out by using the aforesaid fornul a

w0 20)8/0082ai ned by de-esterifying optically actPC&SE2007/000707
2-aryl cycl opropane carboxyl ate ester derivative
represented by general formga (13) * (1 3 )(wherein
R8 denotes optionally substituted 1-10C cyclic or
acyclic alkyl group, optionally substituted 6-10C aryl

r.o or .opti.onall t ] -1 :
con R R 2RO VyBLHRM oSl gtl i S5t ptonat
subsBitedld)10A B/ QESHordptichaliysabstitite@l7al 06 SralkwhgroaprantdR’ and *
reaction is carried out by using the aforesaid formula

have(thalefatitiensrmsgodipgrtaslaimadt i on of an optically active
styrene oxi de derivative represented by general
formula (14) ( 1 4 ) (wherein R7 and have the sane

10. gﬁﬁrdcééﬁﬁé ¢lhiniedria Claim Qgpiélilema'h lthye mlecttione's hlairiati wut li)}gljing th(e

erivative represente y genera or (1 R

sforggas Sl iR e HAsgn oheh GfelIY iy St oxide
def 1ol 1] i etic acid ester

de“‘glzlr%gﬁﬂésggépé’gﬁgg%rﬁ?@gﬂggqgﬁer al formula (16) ( 1 6 )
(wherein RO denotes optionally substituted 1-10C
cyclic or acyclic alkyl group, optionally substituted
6-1CC aryl group or optionafyy substituted 7-1CC
aral kyl group, and Rs a have the sane said
definitions) in the prBSepc® of base.11. A process as
claimed in Caima8 wherein the conmpound of fornula
(10) is a (1R 2R)- 2-aryl cycl opropanecarboxylic acid
derivative and a (IR 2R)- 2( ir y)l )cycl opr opane

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

represented by general formula (15)

R7J\/X

*

(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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car boxam de derivative of fornmula (12) is prepared.

12. A process as clained in daim9, wherein the
woaopoussdzof formula (13) is a (1R 2R) - 2-aryl PCT/SE2007/000707

cycl opropane carboxyl ate ester derivative and a

(IR 2R)-2-aryl cycl opr opanggcar boxylic acid derivative

of formula (10) is prepared. 13. A process as clained

in Caiml1l0 wherein a the conpound of formula (14) is

a (S)- styrene oxide derivative, the conmpound of

formula (15) is a (S)-halohydrin derivative and a

11. ARl as2ciAmed iff CHiRig Whaiks thacbayyial of fesin (10) is a (1R,2R)-
dérivative of forrmula (13) is rgf)ar ed. 14. process
48;

2-aryd legéloprophnecappxylifeacad deTivwtivg a R R Pty quplgpropane
3, 4-.di f.1 uor.oph r . i tically active 2-aryl
carb%)ggla@%g%vghggggf%%\ggﬁ{? g)gls éegjla{/e;afpi ve re%r esented by d

genleral forrrulba (17) <(j g 7 ) (wherein, R10 denotes an

ar roup substitut 2 hal

12, 3 s SRSt L ol B, 20t o N PRETBL AT otk on
e L

carb&xﬂic@cfd(_iwiwa@#mﬁ/forgmﬁwiﬂ) sPrem@rerbound i n accor dance
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13. AY5HORE 2PAREN AR RI%aM CIehelefd ¥ fkicéMpound 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.



