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WD 2008/ 128750 PCT/ EP2008/ 003202 Process for the

manuf acture of non-steroidal anti-inflamuatory agents
woanas/i2stser mnedi at es t hereof This application clParfP2608©03202

priorities of earlier filed,European patent

appl i cations EP 07090075.8 (filed 18.4.2007) and EP

07008931.3 (filed 9.5.2007) as well as all benefits of

5 US application 60/912 596 (filed 18.4.2007).

ERE e U Y s SR SRy agenes
whi ch I X2, X3
Isgl eclt gd ?: ome?lsbgglgﬁl{ci%r%':}gl%ggﬁgr ydr oxy, rr;etshoxy,

et hoxy, trifluoronmethyl, amno 15 whereas the other
groups X, X2, X3 have t he meani ng of a hydrogen atom

in which at | east one one of the groups Z1, Z2, Z3 is
sel ect ed fron1 O- -5-, -NH, -N(-CHB)- mhereas the

sAbDElatiS QY Srdties eﬂﬁé(reﬁ LBy genPIa
i ) P?Z e e o

US appjication §9/592, 5 fded Q%QQ 7)- WD 02/ 10143 V\D 03/ 082827
WO 03/ 082280, WD 2004/ 063163 and WD 2006/ 050998) .

Backgraund of theflaveitiogsiesses for the manufacturing of the
conpounds of general fornmula VIII have quite a nunber

ConPbuids@P gencrAFotntdlrgI N | ow yi el ds of the whole chain
of reactions and are not suitable for |large scale

product i MO 2008/ 128750 PCT/ EP2008/ 003202 - 2-
Oj ect g? the I nveRti grFsft i@Hth€refore the object of
the invgntion|to ma bl e novel process
char act erkgz N\\A
r

(VIID)

in which at least one of the groups X!, X2, X3 is selected from
fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X2, X have the meaning of a hydrogen atom,

in which at least one one of the groups z, Zz, Z3 is selected from
'O'a "S', 'NH's 'N('CH3)'a
whereas the other groups Z', Z?, Z* have the meaning of a ~CH,- group,

and in which Ar is an aromatic group

are described as powerful anti-inflammatory agents (e.g. WO 98/54159, WO 00/32584,
WO 02/10143, WO 03/082827, WO 03/082280, WO 2004/063163 and WO 2006/050998).

However, the processes for the manufacturing of the compounds of general formula VIII have
quite a number of steps, resulting in low yields of the whole chain of reactions and are not

suitable for large scale productions.



hi gher total yield achieved by the sane or | ower

nunber of steps which is suitable for pharnmaceutica
wopn@sdagtsoon. The obj ect of the invention is athTaPWsiH¢3202

the processes and 5 internedi ates descri bed herein.

General Description of the Invention and preferred

Enbodi nents An essential elenent of the synthetic
Objecooft the dpcemtioned herein is the conmpound of general

formula | Zz27Z3 F3C CH/ 10 OH X1 X3 X2 (1) 15 in
It is mﬁieﬁiﬁe e obRasdf thyiavérdtioh he gk ©anaslabid a n¥itel pXdessscharacterized by a

ected fromfluoro, chloro, brono, hydroxy,
lugh@tt?feweldtaiahlﬁ\ree&efdheeiam or lgWgrymbgp el sieps whick lﬁf‘H@i’E’ fof

prarBhHAE Hroduion, T 94 o e FRANLTR Ehichd phga0s S
intermediates é@Cflb@rher@n , -S-, -NH, -N(-CH3)-, 20 whereas
the other groups Z', Z2, Z3 have t he neaning of a
Gener@HDescgiptiop of frednkertiespaprefdrredBEmbodionniton i s a
manuf acturi ng net hod according to which the conpounds
An essentip BEEn@ht éfahenynthelit kdute desciitsedjrecsin sable compmand of general
p e@ ntlonerlcally pure form (enantiomeric excess ee ))
orm 3@ is clear to the expert in the art that the
conpounds ofZ?t+he® prior art .are, when used as
pharnaceutqéals 1 usudl 1y i\ a %nantlonerlcally pure
form It |§ 25 t-erefo ¢ i iy devel op a
e _t0 produce the
fornula VIl in enantionerically
is al so achi eved by the
present i pve , BStarting materials of the
process described herein (2-hydroxy-4-
met hyl -2-(triflugromet hyl ) pentenoi c acid) nay be used
in the described processes in enantionerically pure
form subsequentli yi el ding the final conpound in
enantlonerlcally O pure form WD 2008/128750

PCT/ EP2008/ 003202
in which at least one of the groups )% X2, X? is selected from

conmpounds of
pure form Thj

fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X2, X* have the meaning of a hydrogen atom,

and in which at least one of the groups z Z2, 7} is selected from
-O-, -S-, -NH-, -N(-CH3)-,
whereas the other groups Z', Z%, Z* have the meaning of a —CH,- group.

Another aspect of the invention is a manufacturing method according to which the

compounds of general formula VIII can be produced in an enantiomerically pure form
(enantiomeric excess ee » 80%). It is clear to the expert in the art that the compounds of the
prior art are — when used as pharmaceuticals — usually in an enantiomerically pure form. It is
therefore important to develop a manufacturing route that is able to produce the compounds of
general formula VIII in enantiomerically pure form. This object is also achieved by the
present invention. The starting materials of the process described herein (2-hydroxy-4-
methyl-2-(trifluoromethyl)pentenoic acid) may be used in the described processes in
enantiomerically pure form, subsequently yielding the final compound in enantiomerically

pure form.
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The conpound

2- hydroxy-4-nmethyl -2-(trifluoronethyl)pentenoic acid
wonrzads/13g7sgener at ed according to the nmethod de®CTiHPeWSi0¢3202

M kam (Tetrahedron: Asymegry 15 (2004) 3885- 3889).

It is also possible to use racem c al kyl

2- hydroxy-4-nethyl -2-(trifluoronethyl)- pentenoate or

The ddﬁg,oﬁﬁ@ghgﬁﬂosdymtﬁétﬁyﬁz @ﬂﬂu@eﬁ@m@n@emaﬁlmmwmg@eﬁm
enzymati c hydroly is therefore an object of

accordig tp .ﬂ@s@fﬁhod %‘eﬂqu&y M&(aw Elgtghedson; Asymanetry § 5\ (F0Q4) 3885-
I
BB T R By e B P R R Tt diilogromety)-
pentepegtaonthe dref: racikh thdrlma‘ and depiatetie enantioinersdry dngymatic yfdrolysis.
enzymati c hydrolysis. Using enantionerically pure or
It is thexeforhadotfjem ofﬁﬁ@ieseﬂ-thtloupptevide hptocgss in which the desired

ol B SR R i V55 8 g o

the uA@¥REL N6 mESHEN B} of DEHAtR WdtdlysisThe advant age of the
descri bed reaction starting wwth enantionerically pure

smg Enﬁiﬁbin@ﬂ@lily pure or enrlched (ee »80%) 2- hydroxy-4 methyl-2-
dr oxy- 4- net % - trlfluornethxu%penten0|c acid is
(mﬂvmthyt)pm@xoa‘sacu 3 tbg« pariag inatesfalsgasulis dean gnagtiomerically pure
comﬁoﬂ?ﬁ%&?&‘éfal Aihuld V Y Gind §dvitd %X bp@le Td@s% ﬁ@d.rl%actfomr Mﬁ w1th
ol owng steps, erefore a e separ ati on of
enantihaemayl pin@me |esri<a‘ted a- hydrcew-%ma@el 2(t@ﬂuemmhyl)penﬂqeow acid is
rod c nd t ch. .
ha it B Wtsts 38 phoNShE Sy P A Bne g
through doltowing stapks t}tef‘efge residingfthe sephratidfl of the emantiti@ers at a later stage

o SRR SS05E) LS o SEFEERERE 20 0 11

fact .t hat n nber of varjiants of,the tion
The gRgrab e e 1 PROUIS0 oo BN GBIl v the
compduag bf ?&eﬂlﬂ fériR1riS deNatibéd BetdW inddetail. Thé expeftiin eieaamk €ully
possi b to not isol ate al| i nternmedi ates aq
awarg yﬁt*ﬁ 3t tha g prrabernd vogamnefahe teastion rowie APASY Fdﬁg‘%‘z‘ie‘”mmg

from-tfe gheraP{eREIRRS of BE pidént MBRHAGHE lItl11§ foﬁ‘ Gxﬁ‘hlﬁé bEssld 1 vt isolate all
conpound of generaF formula IV x1 x3 5 2
intermgedintes of the synthetic route.
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in which X, X2, X3, Z', Z2, Z3 have neani ng descri bed
above. The conpound of general fornula IV is reacted
WORDesH287Shy dr oxy- 4- met hyl - 2- (trifluoro- met hyl POEMP2IN8I063202
acid FBCOHOH 10 0 -4-
(2-hydroxy-4-nmethyl -2-(trifluoronethyl)pentenoic acid)
to yield a conmpound of general formula Il ZZ-Z3 F3C OH
The pebtesslfor the nfdnufadtutidig (statty withr ookipelindof, geXeral fgmuld' TV Z2,
Z3 have ;pg_gpove descri bed neani ng. The reaction
descri bed abovye is carried out in a organic solvent in
the presénce gqf a lewws 20 acid. Suitable solvents
are e.g. ps sQl vents or hal ogenat ed sol vents, the
preferred s include dichl oronethane and
di chl or oet 1 Nni
chl ori dg!, 3 ~xdbr phosphoric acid. In a preferred
enbodi ment of [the invention the conpound according to
formula 1V isx$olved in a halogenated solvent (e.g.
CH2C12) AlC{¥)is added and finally the
2-hydroxy-4-nethy|-2- 25 (trifluoronethyl)pentenoic
in whacti ¥',D&, ¥ dégz} 8 have redaningddscsibedigboon. 1 n an even nore
preferred enbodi nent the addition of ALC13 and the
The @nippundedygeperstfonphiladV(is reafted itb 2etyldydxype miethyb2 € trifiBoro-
h2808/128750 PCT/ EP2008/ 003202 -5 acid is carried out
methy))peyteseiC aCkly i xture is al l owed to come to room
B@e m xture is continued to stir for
rroom tenperature. It is furthernore
, 5 eg{li val ents of the conpound

tenperature a d
4-120 houfjs &

(2-hydroxy-4-methyl-2-(trifluoromethyl)pentenoic acid)

to yield a compound of general formula II

22 Z3

(I
in which X', X2, X3, Z', 72, 73 have the above described meaning.

The reaction described above is carried out in a organic solvent in the presence of a lewis
acid. Suitable solvents are e.g. polar solvents or halogenated solvents, the preferred solvents
include dichloromethane and dichloroethane. The lewis acid may be aluminium chloride, BF3,

HF, or phosphoric acid.

In a preferred embodiment of the invention the compound according to formula IV is solved
in a halogenated solvent (e.g. CH,Cl,) AICl; is added and finally the 2-hydroxy-4-methyl-2-
(trifluoromethyl)pentenoic acid is added to the stirred solution. In an even more preferred

embodiment the addition of AICl; and the 2-hydroxy-4-methyl-2-(trifluoromethyl)pentenoic
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used, 2 equivalents A1C13 and 1,0 equival ent of
2-hydroxy-4-nmethyl-2 5 (trifl uoronethyl) pentenoic

wO0a6480287phe reacti on descri bed above can be caPCTE#281003202
w th enantionerically pure_2-hydroxy-4-
met hyl -2-(trifl uoronethyl)pentenoic acid. The
enantioneric pure 2-hydroxy-4-nethyl -

acid istchrirfell 4Ot 2 WES°TY thk PERMEIIO alowed @ comY ¥ foodyRinpeaEeshd the
under asymmetric catal ysis as described by M kam

mixtyrg &ecoaﬁwé)to 8hir fP’h‘é 120, bt at rPomieTHRSFAtHES- enzymat . cal l'y
hydrolized., 10 T asymmetric hydrol ysis nmay

It is furhermers RIgtered, thmal é.eqmwlerﬁé eé@é a?rypwdaaccqsfir@am formula IV are

added to

“Sed’?o ?@L&go l@élm 0 t e s at e4 rmﬁhﬁ(ér eact i on

(trifludrernethg )peatenbie abldffered (phosphat e or simlar suitable
buffers) to keep the pH of the reaction mxture at

The rean®h aedcribed/ aova sarr eparnieicbub yithleeantiothevicallygpure 2:hy drexy-4-

of bl e f t h
meth gy R BTR RV BRY SR Ao, LE chEPTRES Pie 2 her Bty
(trifl§Jz6Bethyl gﬁdﬁteﬂﬁﬁ%):ld%aylﬁb%yﬁtmﬁk@ﬁﬁﬁér dsGrnmlktrio caddl a8l described
esterhydrolasis in particular). Such hydrol ases are

by Méleam’réﬁe@.ahvw ok g racsmceiopp apanbsrenayaaticglly bydrolizedg 1.
Al phamsr | cs Limted, UK Lipase C 1, Lipase C2, Lipase
The gxymmefyicshydpelysis mpy paeasrighput in yatse. Eeeceuagsxae@alprrgamc
solvelnis?ca% %Mgg ﬁv&[e%k(ﬁ)olsé ma@% Q@d@%%ﬁ%ﬂc@ §olublﬁ§ﬂﬁ Mhd-4uBSSAe. The
I pase AK, Li pase PS, Prote
reacti@mamemg@mmy beuﬁfq;gd;@h@sphgte OBsmhl( amsabledglffers) to keep the pH of the

e
cutd o5 Hil 7 Ao Bt

hydrolbdds (BQ3.hydvbladdbofhhe subciasdes EQBrialcafoixyli¢c creshydBdnsinimy
.Esterase BS 1, Esterase BS2, Esterase BS3, Esterase
;' Esterase PL 5. NovoNordi sk / Novozynme (Denmar k)

Suchf{refsf%gsre% commgRavastlBa TEETB OB EBo005] 063200

glphamerlcs Limited, UK

parti

Lipase C1, Lipase C2, Lipase A, Lipase AS1, Lipase AN, Lipase PC, Lipase PF, Lipase
B (CALB)

2. Amano Enzyme Inc., Japan
Lipase AH, Lipase AK, Lipase AYS, Lipase PS, Protease K, Protease N, Protease P
3.  Biocatalytics Incorporated., USA

ICR-101, ICR-102, ICR-103, ICR-104, ICR-105, ICR-106, ICR-107, ICR-108, ICR-
109, ICR-110, ICR-111, ICR-112, ICR-113, ICR-114, ICR-115, ICR-116, ICR-117,
ICR-118, ICR-119, ICR-120, IMW-102, IMW-105

4.  Julich Chiral Solutions, Germany
Esterase BS1, Esterase BS2, Esterase BS3, Esterase PF2, Esterase PL
5.  NovoNordisk / Novozyme (Denmark)

Duramyl, Novozyme 868, Novozyme 5251, Novozyme 388, Neutrase 0, Liopoase
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6. Sigma, Cermany Lipase from porcine pancreas Typ I
Esterase porcine liver, Lipase candida rugosa. The
woessars7shn the art is aware of further enzyne8CTHRR008#§3202
achieve the same result. 5_fhe enzymatic hydrolysis is
carried out as follows: Racem c al kyl
2- hydroxy-4-nmethyl -2- (trifluoronethyl)pentenoate is
6. UuSigthagGemhauy i Ng material. The al kyl group may be a
Cl-C5 al kyl group which may be a straight chain or
bLipasefesn phicat pamdieag Typ dl, Esteydse poroing liver, ipasd daylida rugosa.
group. It is emulsified in water, the pHis adjusted
The expeRén B atIEaw e dd flethendnziRePhaerhily fchidve eramdtresuk0C
to about 60C. Tenperature, pH and reaction tinme nay
vary depending on the 10 i ndividual enzynme. The
reaction tinme may be up to 300 hours. The reaction
The &29khiid PRFINSAY & dafiedRRt 4EBI6Ws: UREEHicGBN 2 HydfoRy F-mbtryl-2-
control? to find the optinmum It is an advantageous
(triflperamethy)pantenkate iy wied ssstatiog mataiig- (Tdhe nhkey] griovie may & atChts alkyl
grouﬁ thlzﬂgg%{y l;eI acﬁ{ag@g g}éﬁxls ﬁ Whr?chﬁ(? qqgtgll'abﬁ tﬁ@gﬁwl' érb\ﬂ?fs laf} %tlfyis group.
It is amlrlylﬁedmywdtenmdm{ is2djulted i, mewozmetshydéqm mmre flvinsabout

1o, B0t TenhoPlPe b i o Bn il vy Pl

1nd1\11J11ﬁl1 @iﬁz@ﬂfet Tl&kﬂehdtﬁ)d tinib ﬁlﬁbeb@ﬁﬁ tot308thotiRET Kfﬁ%ﬁ‘dtlloﬁ Rofditibrdchave to

und of fornmu |V
be ‘eﬁteﬁ%‘?"&?“t@l ﬁ%i%tﬁ@ C%‘t’("tl)rtPfﬁndéli“’o‘?Pé'l“W‘I‘) pent enoi ¢ aci d
in the presence of a lews acid vyields the conpound

Itis g5t adyanfageous fegfurg phihe process apcordipg #p Ws%vegmnpﬁh?tsqorfﬁp%%?aﬂon

step ishﬁe&e%aﬁtshﬁmuﬁ’(fanbﬂﬁ rfefAGAH A Pr&¥ess i WhidHalkY 2 ydPoxy-4-methyl-2-
2- hydr oxy-4- 20 yl-2-(trifluoronethyl’)pentendic

y
(mﬂa@rpmethml)pwéewp@éew@@ct@ﬁ wigh p goinpoundiod fermuga TV yiglding an alkyl ester
feomidoBflgl: Craft conditions) is carried out up to 10
© CngdOs *aster and with hlgher yi el ds than wi th al kyl

Iti 1s rfﬁquy\@fe?quner aﬁgdsio rt e 1%5’12@9 093 Hane co?ncFmﬁd of formula IV

may be reduce
with Rdwdumyp%mndlybﬁ (gﬁhemethwhwmmac heid in g precedf ®l¢w15a01d

yields the compound of general formula II.

It is even more surprising that the reaction of the compound of formula IV with 2-hydroxy-4-
methyl-2-(trifluoromethyl)pentenoic acid in the presence of a lewis acid (i.e. under Friedel-
Craft conditions) is carried out up to 10 times faster and with higher yields than with alkyl

esters.



x1 X3 X2 (1) by e.g. lithium alum nium hydride or
['ithium borohydride. 10 Enantionerically pure

wocorspestsds of general formula | are key conmpo®Q@&EPG08/003202
the process, and are therefore a further object of
the invention. Preferred enbodi nents of the conpounds
of formula | are those which have one of the follow ng
ﬁiﬂlﬁﬁilhd of gembrap firin@la1$ inay be re@uéedfo ¥hekeytbinpovid ofpenétralr
RhH OFR ¢) OFR d NHFR e) OFR O0SFR Q)

fO“nNF‘lICI R h) MO R i) SO R j) SCF3 R k) SCF3 R
1) OCFR3,R_n3 0 OCHS R n) OOCH3 R 0) 00OCH R

¢ H2 R WD 2008/ 128750

@

by e.g. lithium aluminium hydride or lithium borohydride.

10  Enantiomerically pure compounds of general formula I are key compounds of the process,
and are therefore a further object of the invention. Preferred embodiments of the compounds

of formula I are those which have one of the following substitution patterns:

A 7? VA x! x? x? enantiomer
a) 0] F
b) O F

d |NH F

g) NH Cl
h) NH Cl

)] S CF;

) 0 CF;

9 |NH F
) NH NH;

VI ] - D T - -1 - -1 T - 1 - - -1 - VT -1 - -1 -1 - T -1 -1 -




t) OBr R uy OFS v) OFS w OFS x) NHF S vy)
OFS z) SFS aa) \HCL S bb) NHA S c¢cc) SO S
WOQa8/1381BF3 S ee) SCF3 S ff) 0 CF3 S gg) OPOI/(ER3008/003202
hh) 0 GCH3 S ii) 00 OGCH.S ii) OF S kk) NHF S

11) NHNH2 S mm) NHNH2 S nn) O Br S
Enantionerically pure in the context of this invention

s) Means an|enanti V@I 1 C [excess|NBg) > 80% I|R has to be
under st ood t hat! accordi ng-to the present Hnventionit

) ig possible to [&nthedize con‘pound@rof eg®> 90% ee>

) 9~$—E'e7‘97%_a'md EVENM [ge> 999 WO 2008712 £50
PCT/ EP2008/ 003202 -9 |The cofpound pf gengral fornula

v) | |is thenOoxydiged to|formthE al dehyde of{Sgener al
fgrmia—V 22 - 723 E3C-OH

w) o F S

X) NH F S

y) 0] F S

zZ) S F S

aa) NH Cl S

bb) ' NH Cl S

cc) S Cl S

dd) S CF; S

ee) S CF; S

ff) 0] CF,; S

gg) o O-CH; S

hh) 0 O-CH; S

i) 0] 0] O-CH; |S

i) o F S

kk) [NH F S

1) NH NH, S

mm) NH NH, S

nn) 0] Br S

Enantiomerically pure in the context of this invention means an enantiomeric excess (e€) >
80%. It has to be understood that according to the present invention it is possible to synthesize

compounds of ee > 90%, ee> 95%, ee> 97% and even ee> 99%.
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0 5x x3 x2 (V) inwiich X, X2, X3, Z', Z2, Z3 have
t he nmeani ng descri bed above. The oxidation may be
WOocars/i2gtoout by SO03/pyridin conplex or with PCT/EP2008/003202
oxal yl chl ori de/ DMSO ( Swerngoxi dation). The expert in
the-art is aware of other possibilities to oxydize the
al cohol 10 of fornmula Ito the al dehyd of fornmula V.
The al dehyde of general formula V is then reacted with
The @mpanahef geoerahfoneulafl igthereoxidizetl oo fomnahe/aldéiidile Af genehdl )
P é VA which Ar is an aromatic group. The conpound
Ormya Yor di nge:to.general formula VI may be any aromatic
amne. P efer ed \enpds s of the compounds of
general z are S ecteé:lfromthefollovmng
list: 1- pt “bheéngene
1-am no- 4- benzene 20 2-am no-4-nethyl pyri di ne
-arri no- pyri m di ne 3-am no-qui noline

5-am no-i soquiipoline 5-am no- | -nmethyl-isoquinoline
5 am no- 2, 6- di net hyl Qi nol i ne

anj ng- 2; met hyl -i ndol e 30
in wfsc}a?ﬁ ﬁ‘b XLt Ay £ havsdhe meaning desgriksdabyys. 2008/ 128750

PCT/ EP2008/ 003202 -10-
The oxidation may be carried out by SOs/pyridin complex or with oxalylchloride/DMSO

(Swern oxidation). The expert in the-art is aware of other possibilities to oxydize the alcohol

of formula I to the aldehyd of formula V.

The aldehyde of general formula V is then reacted with an aromatic amine of general

formula VI
H,N-Ar
(VD)
in which Ar is an aromatic group.

The compound according to general formula VI may be any aromatic amine. Preferred

embodiments of the compounds of general formula VI are selected from the following list:

1-amino-2-methyl-benzene
1-amino-4-methyl-benzene
2-amino-4-methylpyridine
2-amino-pyridine
2-amino-pyrimidine
3-amino-quinoline
4-amino-pyridine
4-amino-pyrimidine
S-amino-isoquinoline
5-amino-1-methyl-isoquinoline
5-amino-2,6-di-methylquinoline
5-amino-2-methyl-indole

S-amino-2-methyl-isoquinol-1(2H)-one
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5-am no- 2- et hyl qui nol i ne
5-am no- 6- chl or o- 2- net hyl qui nol i ne

WOR0e3/i2850 6- f | uor o- 2- met hyl qui nol i ne PCT/EP2008/003202
5-ami no-i soqui nol -2(1 H)-ong_ 5 5-am no-quinoline
am no- benzene N-(4-am nophenyl)-pi peridine. The
generated imne of formula VIl ZZ Z3 F3C CH 10 " Ar
KlamRo$2métdylghinolife Whi ch X', X2, X3, Z', Z2, Z3 and Ar
have the neani ng described above 15 i s subsequently
rretiniaed-¢horer2dgaethylquipobirel t he conpound according to
gener |6ﬁ&{§6“i| et%ﬁlh nolingN© reaction may be carried out
By sodi'um borohydfi'de in al coholic solution (or in
BHiminositoquimal 2@ @nke carried out by H2/Ni. A key
2$vant3aspﬁf the present invention conpared to state

apha 8nthesis is that it avoids the
Rfihd-be&dkhon of an al kyl ester of conpound I1. Such
al kyl ester of conmpound Il 20 (which is the product
d‘f’-(‘{-h@lf}oéb@m)ﬁp%f B4 kyl

2- hydroxy-4-nmethyl -2-(trifluoronethyl) pentenoate with
a compound of formula IV) needs to be separated from
The gepgrated amine ed forawdp¥lind 1V by crystallizati on.
According to the present invention the necessary
separ atf on?, of poundok V can be nmade at the stage of

compound 1| Ngi ng free acid 2-hydroxy-

4- et hy enet ) pent enoi ¢ acid as the the
starting ial). At the stage of 25 conmpound Il the
separati g ofq conpound |V can be nade using

aci d- Bse-éxtracfon (which is nore efficient
conpared tolgcrystallization of the alkyl ester of
compound IIT. As described above, the expert in the
art knows a numb€fllof variations and deviations from

~ the prqce?slstﬁg§ descri bed herein. It is therefore
in whithe¥r, X h&l 4 1@, £nondif baye dresmeaningeaseribe above

is subsequently reduced in order to yield the compound according to general formula VIII.

The reaction may be carried out by sodium borohydride in alcoholic solution (or in THF), it

may also be carried out by H,/Ni.

A key advantage of the present invention compared to state of the art synthesis is that it
avoids the purification of an alkyl ester of compound II. Such alkyl ester of compound II
(which is the product of the reaction of alkyl 2-hydroxy-4-methyl-2-(trifluoromethyl)-
pentenoate with a compound of formula IV) needs to be separated from the starting
compound IV by crystallization. According to the present invention the necessary separation
of compound IV can be made at the stage of compound II (i.e. by using free acid 2-hydroxy-
4-methyl-2-(trifluoromethyl)pentenoic acid as the the starting material). At the stage of
compound II the separation from compound IV can be made using acid-base-extraction

(which is more efficient compared to crystallization of the alkyl ester of compound II).

As described above, the expert in the art knows a number of variations and deviations from
the process steps described herein. It is therefore clear that the invention described in the
claims encompasses further variants and deviations which are obvious to the expert in the art

or can easily be identified by the expert in the art without any need to be inventive.
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cl ai ms enconpasses further variants and devi ati ons
whi ch are obvious to the expert in the art 30 or can

woeassi12§7she i dentified by the expert in the ar PCREPR@E1003202

any need to be inventive. WJ _2008/128750
PCT/ EP2008/003202 - 11 T h e followng itens (i 1-i
19) are therefore objects of the invention: il A

The flloGasSiteh (i IL116) ire fibrébiewbjdeg difthaineaipaund accor di ng

to general formula VIl /22 Z3 FSCOHH1 A 5 X1

X n which at |east one of the
i1 Aprodss fog Vieerdnu et PO FPRTEA sGiraipg o Ergrpplomara VAT

hydr oxy, nethoxy, ethoxy, trifluoronmethyl, amno 10
wher eas t ke—ether qr oups Xlw%fz wX3 have t he meani ng
of a hydﬂbgen : 7 2 at | east one of the

groups 74 m-0-, -S-, -NH,
-N(- CH3) -, Y s groupsaZ , z2, Z3 have
t he neaning CH2- group and in which Ar stands
for an arops oup, 15 characterized in that a
conpouna’ g t®general formula IV z2 -Z3 X1/
X3 Xz 20 (I in which X, X2, X3, zZI, Z2, Z3 have
t he above descxi bed neani ng WD 2008/ 128750

PCT/ EP2008/ 003202 -12 is reacted wth

2- hydr oxy-4-met hyVH®- (tri fl uornmet hyl)pentenoate to
yield a conmpound of general fornmula Il

in which at least one of the groups X' X2, X is selected from
fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X%, X® have the meaning of a hydrogen atom,
group

and in which at least one of the groups Z', Z?, Z is selected from
'O-s 'S" 'NH'a ’N(°CH3)'9
whereas the other groups Z', Z?, Z* have the meaning of a -CH,- group and in which Ar

stands for an aromatic group,

characterized in that a compound according to general formula 1V

X2
(1V)

in which X', X2, X3, Z2', 7%, Z? have the above described meaning



Z2-Z3 FBCOHOH 51/ 3 0 X2 (1l1) in which X1, X2,

X3, ZI, Z2, Z3 have the above described neaning 10
woane/estseequent |y reduced to a conmpound of geRET&IP2008/003202

formula | ZZ FSCOH OH | X, X3 X2 15 (1) in which

X, X2, X3, ZI, Z2, Z3 have the above descri bed

meani ng, which is then oxidized to formthe al dehyde

isQbactedrvit] 2.hylirdx yZ4 mddth {H- (1fftudeme 9l pentensate toHield Monpdund of

which X . X2, X3, ZI, Z2, Z3 have the above descri bed

gepsehfomulad! 2008/ 128750 PCT/ EP2008/ 003202 - 13 which is

then reacted with an aromatic am ne of fornmula Vi

H2N- Ar (ZVI )23

Z_

5
(1)
in which X', X3, Xz, ZZ, Z* have the above described meaning
10 and subsequently reduced to a compound of general formula |
15
in which X', X2, X3, Z', Z2, Z’ have the above described meaning, which is then oxidized
to form the aldehyde of formula V
20

in which X', X?, X! z', 72, Z* have the above described meaning
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in which Ar is an aromatic group 5 to forman imne
of formula VIl Z2-Z3 FBC OH / Z Ar X1 X3 X2 (V1)

wOo200s/m8whi ch X', X2, X3, Z', Z2, Z3 and Ar haVPETiERe008/003202

above described neaning whigh is subsequently reduced
to formthe conpound according to formula VIII1. i2. A
process for the manufacturing of a conpound accordi ng
WRick &nBérdeadi@ With @n hromédc 43iedCfGAMulbVOH | X1 X3 X2
(1) in which at |east one of the groups X, X2, X3 is
sel ected from 20 fluoro, chloro, brono, hydroxy,
nethoxﬁ?hb@hoxy, trifluoronethyl, am no whereas the
ot her groups X, X2, X3 have the neani ng of a hydrogen
atom (gpd in which at |east one of the groups Z', Z2,
Z3 is selected from-0-, -S-, -NH, -N(-CH3)-, whereas
the other groups. Z', Z2. Z3 have the neaning of a
incylpch §F 53p 2AMBGEEIUP28750 PCT/ EP2008/ 003202 - 14
characterized in that a conmpound according to genera

foqb hinkiNe oZRrmdid VA1 ~) | X1 X3

2_ 3
z z OH

X2
(V1)

in which X', X*, X3, 2!, 7%, Z* and Ar have the above described meaning

which is subsequently reduced to form the compound according to formula VIII.

i2. A process for the manufacturing of a compound according to general formula |

in which at least one of the groups X'. X, X is selected from
fluoro, chloro, bromo. hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X?, X* have the meaning of a hydrogen atom.

and in which at least one of the groups Z', 7%, Z* is selected from
-0-, -S-, -NH-, -N(-CH3)-.

whereas the other groups Z', Z?, Z* have the meaning of a =CH,- group



52 (V) inwich X, X2, X3, Z1, Z2, Z3 have the
above described neaning is reacted with

WO2008y1d8BRY - 4- et hyl - 2- (tii fl uornet hyl ) pent eno®CE/EP008/003202
yield a conpound of general, fornula 11 10 Z2-Z3 F3C
OHOH X1 X3 0X2 15 (Il) inwhich X, X2, X3, Z, Z2,
Z3 have the above described neani ng and subsequently

cHafR1sieelH fhQhA aCORMPOLHIhcBSrd B NS bdlerdl P6rmdlaa . D A
process according to iteml or 2 in which the reaction

of the cofpotid according to fornula |V with

2- hydr oxy- 4-nmgt hyl -2-(trifluoi methyl)pentenoic acid is
carried o kg 20 polar solvent in the presence of
Al C13. i4. ¢ess according to iteml or 2 in which
t he conpound grding to formula IVis solved in a
hal ogengt entys A1C13 is added and finally the

5 2- hydr oxy-4-mgt hyl -2- (trifluornethyl)pentenoic acid

is added to thx stirred solution. i5. A process
according to iteml or 2 in which the conpound
according to fordda IV is 25 solved in
di chl oronmet hane, AICl13 is added at 0-5C and the

. 2- oxye- 43 et eyl 2- ' tenolc acid

mﬁghéggégytg’?ﬁgf% iﬁ?ggﬁ%%%%??%%ﬁgﬁﬁkgontﬁnued to stir
for 4- 120 hours at roomtenperature. WO 2008/ 128750

is PETIEPA 00Bh pIGRES metind- 21 (@i flyarpebr Bssnteacate talyinly aepnipoend of

Lo 1 h-Whi approximately 1.5 Eq. of the conmpound
5%%@2?&?H%”{0 formula IV is solved in dichloronethane

10 approximately 2 Egq. AICl3 is added at 0-5C and
approxjﬁgisgy 1.0 Eq. of the 2-hydroxy-4-nethyl-2-
(triflyornmet hyl \peptFehoieHacid is added to the stirred

[ ynue 0 stgﬁ for 4 -

x2

15 (Ih

in which X', X%, X3, 7', 72, Z* have the above described meaning
and subsequently reduced to a compound of general formula I.

i3. A process according to item 1 or 2 in which the reaction of the compound according to
formula 1V with 2-hydroxy-4-methyl-2-(trifluormethyl)pentenoic acid is carried out in a

20 polar solvent in the presence of AICl;.

i4. A process according to item 1 or 2 in which the compound according to formula IV is
solved in a halogenated solvent, AICl; is added and finally the 2-hydroxy-4-methyl-2-

(trifluormethyl)pentenoic acid is added to the stirred solution.

i5. A process according to item 1 or 2 in which the compound according to formula IV is
25 solved in dichloromethane, AICl; is added at 0-5°C and the 2-hydroxy-4-methyl-2-
(trifluormethyl)pentenoic acid is added to the stirred solution and continued to stir for 4-

120 hours at room temperature.
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5 120 hours days at roomtenperature. i7. A process
according to item!|l or 2 in which the

WO2008/1d8T5RY - 4- et hyl - 2- (trifluonnet hyl) pent en®CE/ERe008/003202

i10.

is used in enantlomarlcally spure formto yield

enantiornerically pure conpound of formula I. i8. A

process according to iteml or 2 in which the desired

R ProtkdsQBSrH g RS N8m 3- AW Papprdximddlely 1.5 Eq. of the compound

met hyl - 2- (tr| fluornmethyl )pentenoic acid is separated

FeeQtingne farmakashVi s golaedamt @ﬁ@pmsshanwpplexn@méy iAlCl; is added

R0planaiaso Bl Ay v th

t)r()l f?uonné?l ; %tl 'gﬁEch {.%Mgﬂ]og? 4r%'c%%‘ s according to

(mfhmnaetilml)pdmemhlctduei ie addedae ihe shyreld mltytmrsandsommd ewstir for 4 -
n solution. i 10. A process according to

&[ldé}?glséiaégrﬂqéo?lﬂ 'R LH Y he enzyme is selected from 15

Li pase C 1, Lipase C2, Lipase A, Lipase AS], Lipase

i7. Aliilochisma&&dilﬁglo liepase ZRthldhpbfsEhydﬁo((ﬁALrBéthyle pase AH,

ase Al I e PS, Protease K, Protease

OPPS‘P@ %%“GE’OICGQ '83!565 E@%?me'ﬂ%ﬁﬂymﬂe 1qreRo 1
én@%&@e’imam @Q@mgbm *9FmulOR- 108, | CR-109, 1 CR-110,
1CR-1 1 1, ICR113 | CR-114, ICR-1 15,
|CR-1 16, ICR-1 17, ICR1 18, 20 ICR 1 19, |CR 120,

- WWZ’CCQ'Wi@BC‘Eét% 248 @/he‘—é the desirednaptiomenc pyre 2dydrosy-4-

BRyl- EaHALG&RRUR emgﬁh@&ﬂ@% sEbarded 8O the DYECFITE BB ner by
Novozyme 525L, vozfy 8, utrase 0, Liopoase

Vaypfazymain l}ydrcdysmsao ;ﬁéln&ﬂéagwﬁyp’t methy F2 {exflagengilayl irientenoate .
l'iver, Lipase candida rugosa. WO 2008/ 128750

'y ﬁd@g"%@@&éi@@% Qém sik @h‘mhlhé—enz‘?m.ﬁ@ﬁﬁﬁ&yﬁg ?sod'aqli&lgbui th a water

| east one of itenms 1-10 I n Wwhich the conpound
fobitienl a |V has the fO||OWI ng substltutlon pattern z
z2 z3 Xx2x3 AOFBOF COF DNHFEOF

A process according to items 8 or 9 in which the enzyme is selected from:

Lipase C1, Lipase C2, Lipase A, Lipase AS1, Lipase AN, Lipase PC, Lipase PF, Lipase
B (CALB), Lipase AH, Lipase AK, Lipase AYS, Lipase PS, Protease K, Protease N,
Protease P

ICR-101, ICR-102, ICR-103, ICR-104, ICR-10S5, ICR-106, ICR-107, ICR-108, ICR-109,
ICR-110, ICR-111, ICR-112, ICR-113, ICR-114, ICR-115, ICR-116, ICR-117, ICR-118,
ICR-119, ICR-120, IMW-102, IMW-105

Esterase BS1, Esterase BS2, Esterase BS3, Esterase PF2, Esterase PL

Duramyl, Novozyme 868, Novozyme 525L, Novozyme 388, Neutrase 0, Liopoase

Lipase from porcine pancreas Typ 11, Esterase porcine liver, Lipase candida rugosa.



FSF GNHA HNHO | S .1 SCFR3KSCR3LO
CF3 MO OCH3 NOOCH3 O00OCH3 POFQNHF R
WOIRBDSNRIZ7S®E NH NH2 T °0 Br i 12. A conpound of PCE®MEPR008/003202
which has the follow ng subgtitution pattern: Z' Z Z'

X X X3 Enau flonmer a) O FRb) O FR ¢c) O FR d) NH

FR e OFR 0SF R W 2008/128750

il. R@Téo%?@&%%@ﬂ%&& @Pleast die &) itdWd 110 R whith e coinpindi of f&nfdla 1V

R ot -
has the following substitution pattern:

zZ' z z X' X’ X’
A |O F
B 0] F
C 0] F
D |NH F
E O F
F |S F
G NH Cl
H NH Cl
1 S Cl
J S CF;
K |S CF,
L O CF;
M 0] 0O-CH;
N O O-CH;

10 @) 0] O-CH;

P |O F
Q (NH F
R NH NH,
S NH NH;
T 0 Br

i12. A compound of formula I which has the following substitution pattern:

A 7} A X! X? x? Enantiomer
a) 0 F R
b) o) F R
c) 0 F R
d) NH F R
e) @) F R
f) S F R




Kkl SCFS R 1) OCFSR mM 0 OCH3 R n) 0 OCH3 R 0)
O0OOCHB R p)p OFR g NHFR r) NHNH2 R s) NH
WONRBB/IRE7SH) O Br R u) O FS v) 0O F S w 0 FPET/ERROOSEHNN3202
FS y) OFS z) SFS aa;, NHdA s bb) N\NHA s cc)
SCLS dd) SCF3 S ee) SCF3 S ff) 0 CF3 S gg) O

OCH3 S hh) 0 OCH3 S ii) O0OOCH S jj) OF S

g) KKH) NH F|§H 11)| NH NHics mm] NH NHZ S R
h) NH Cl R
1) S Cl R
j) S | CF; R
k) S CF; R
1) o CF; R
m) O 0O-CH; R
n) 0] O-CH, R
0) 0 O O-CH; |R
p) 0 F R
q) NH F R
r) NH NH; R
s) NH NH, R
t) o Br R
u) o F S
V) @) F S
w) O F S
X) NH F S
y) o F S
Z) S F S
aa) NH Cl S
bb) NH Cl S
cc) S Cli S
dd) S CF; S
ee) S CF; S
ff) 0 CF; S
£8) o O-CH3 S
hh) 0O O-CH; S
1) 0 0 O-CH: |S
i |0 F S
kk) NH F S
11) NH NH; S
mm) NH NH, S




WD 2008/ 128750 PCT/ EP2008/ 003202 -18 nn) 0 Br IS

113. A conpound of item 12 characterized by an
woen/issiheri ¢ excess (ee) >80% i 14. A proce®€THEBR0BIE3202

manuf acturing of a conpoundaccording to general

formula Vill [/22Z3 FBC OHH Zr 1 5 NAr X1 X3 X2

(Viii) in which at |east one of the groups X, X2, X3
nn) 1§ selected Trom10 Tluoro, ¢hloro,[@rono,|shydroxy,

mat hoxy, lethoxyl triflluoronethyl ahino ereas the

ot her groups X, X2, X3 have the nmeaning of a hydrogen

atom and in which at |east one of the groups Z', Z2,
il3.;%o}n loq{ftteﬁldlzfé'h teg edt?lsa enatlio eucN&c&E@e’) >§(Y%.er eas

t he er groups 5 have the meani ng of a

- CH2- group and in whi ch Ar 15 stands for an aromatic
i14. 4mpoegess fohthe avnefacweds pha tétapouad eormpdnaty zeoewl Wirmylat\gl1l

general formula | Z2-7Z3 F3C OH Z OH X1 X3 20 X2 (1)

in which @A, ¥, X3, Z', 72, Z3 have t he above

descri beg{ meanj ng 008 1 50| PCT/ EP2008/ 003202

z

N
> \Ar

(VI

in which at least one of the groups X', X*, X? is selected from
10 fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X%, X? have the meaning of a hydrogen atom,

and in which at least one of the groups Z', 7%, Z’ is selected from
-O-, -S-, -NH-, -N(-CHa)-,
whereas the other groups Z', Z2, Z* have the meaning of a —CH,- group and in which Ar

15 stands for an aromatic group,

characterized in that a compound according to general formula ]

20

in which X', X2, X3, Z', Zz, Z* have the above described meaning
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-19 is oxidized to formthe al dehyde of fornmula V Z2
Z3 F3COH zZz/ X1/ X35 X2 (V) inwich X, X2,

WO0X808/128750Z2, Z3 have t he above descri bed neaniPQg/ERR008903202

115.

is then reacted with an arogatic am ne of formula Vi
H2N-Ar 10 (M) in which Aris an aromatic group to
an imne of formula VIl z2-Z3 F3C OH Z~ NAr 15 X1 X3
1%<8x1(1\éleli Yo fokf iNhd18¢hydd of EEmuiXS Z', Z2, Z3 and Ar have
t he above described neani ng which is subsequently
reduced to feorm_the conpound according to formnul a
VITI. 20 115.  Aprocess .qgordung to item 14 in which
t he conpousd of ‘ NlA | is reacted with

[ i dehyde of formula
V. WD 2008/ 123 ] C -20 16. A process
' i n which the conpound of general

. ved in acetic acid, the am ne of
formul a VX'T's addéd at *’oom tenperature, toluene is
added

in which X', )G CAVAR Zz, Z? have the above described meaning
which is then reacted with an aromatic amine of formula VI
H,oN-Ar
(VD)

in which Ar is an aromatic group

to an imine of formula V11

(V1)

in which X', X3 Xz, 72 7? and Ar have the above described meaning
which is subsequently reduced to form the compound according to formula VIII.

A process according to item 14 in which the compound of general formula I is reacted

with SOs/pyridine complex to form the aldehyde of formula V.
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and the mxture is refluxed for 5-50 h to yield the
imne of formula VII. i 17. A process according to

WwWO20eim28B0or 16 in which the am ne of fornul a VYCTIEP2008/003202

il6.

i17.

i18.

i19.

selected from 5 1-am no-2gnethyl-benzene

| -am no-4-neth yl-benzene 2-am no-4-nethyl pyridi ne

2-am no- pyridi ne 2-am no-pyrimdine 10

ﬁpﬂﬁhs@@caﬁﬂlﬂg kd e lﬂnﬂWhﬁBﬂFb}/doh@bﬁﬁi of general formula V is dlssolved
4-am no-pyrimdine 5-amno |soqumo||ne 5-anin

in gestigAeLd; ésqmlmflfﬁ@ﬂ%%%’ﬁ%a JOQD (IIRFEALHG lame%is aﬁeed
%dzﬁ[{g ABige Sk b()}ed'f&df)gﬁh l? yield 11'25 1mme of formula VII.

am no- 2- met -1 soqui no
5- am no- 2- net hyI qui nol i ne
A progeysacarding &r verne et h@,mq\ulplg]@}he@gmzq)of formula V1 is selected from:
5-am no- 6-f | uor o- 2- net hyl qui nol i ne

51'-%%1%%1’11%&2%&% ;2(1 H)-one 5-ani no-quinoline

am no- benze 4 am nophenyl) - pi peridine 25 i 18. A
pr-ap@est- mc@akbhmgnet o item17 in which the imne of

f%o_rlrrul aﬁl\életl ' eacted with sodium borohydride in
a1 EBASIT géfpt)fﬂj Oh to yi el d the conmpound according to

fDamogpyMdine. i 19. A process according to item 13 in

whi ch the cgl nmpound of formula | is used in an
en3ACIEMIAEE |y pure formto yield an

ejlg,mnpoqgﬁrdhggl |y pure conmpound of forrmula VIII. WO
2008/ 1238750 PCT/ EP2008/ 003202 -21- Exanpl es

4-amino-pyridine

4-amino-pyrimidine

5-amino-isoquinoline

5-amino-1-methyl-isoquinoline

5-amino-2,6-di-methylquinoline

5-amino-2-methyl-indole

5-amino-2-methyl-isoquinol-1(2H)-one

5-amino-2-methylquinoline

5-amino-6-chloro-2-methylquinoline

5-amino-6-fluoro-2-methylquinoline

5-amino-isoquinol-2(1H)-one

5-amino-quinoline

amino-benzene

N-(4-aminophenyl)-piperidine
A process according to item 17 in which the imine of formula VIl is reacted with sodium

borohydride in alcoholic solution to yield the compound according to formula VIIL.

A process according to item 13 in which the compound of formula 1 is used in an

enantiomerically pure form to yield an enantiomerically pure compound of formula VIII.
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The process steps descri bed above are furthernore

described in the follow ng exanpl es which are not
WOrReesit2810 [inmt the invention in any way. 1) B¢mtEPe&ls®03202

of
ethyl-2-hydroxy-4-nethy|-2-?trif|uoronethyl)pentenoate

5 A suspension of 0,27 nmol Mh and 0,01 nol ZnCl2 in
Exahijple§! THE is heated to reflux. 0,01 nol

3-brono-2-net hyl -1 -propene is added to the boiling

m xture and after 30 m nutes a solution of 0,11 mol

V . “ .

The @'BE%L st%ﬁg Jés e8 QX#;\H: ¥ glrl)@glgnc?% &%SHﬁglld in _}}'1_? Efolll(s)wgllg (%%rg%les which
are nbunedmetorleaxttheonvemmn u‘rzmy\metyl"n n 2,5 hours. After 3

hour s under reflux the mxture is stirred for 19

SRS PR
W e IO TR SR, hﬁ&agfn Hifeo01 mo

3 br(ﬁﬁlﬁ‘—ﬁmeﬁh}ﬂ Icsropéneasladied o1ihe beﬂhg afiktaresdnd a%ﬁ?lbﬂmuﬂstaholutlon
of brine, dried over Inggnesmnsulf te and

of 0, &bwmfshak@alumwats anq 1 8 el 2 chsemp-2-mefhylr | -propgne in g ml

THFG@%P&& tBeSre ati®n mixture within 2,5 hours. After 3 hours under reflux the
dr oxy- 4- net hyl - 2- (trlfluoronethyl)pentenoate

mixtjieg is %ib'ted#%rekf hayrs7g ypam tameperatge Jhhegpantiqn ixtugstis poured on 90 ml
or B IS S P b R RO B
extraced fewdinges vathalrlOimigpf MTRE ieadh, TR comlgjned drgﬁliwmtaet)s are washed

wit S W B A i e G KRR RAT o B 5Pl
destifleumiet Fedacedi prensivg Cetiop i 2diey dsed yed - merhyl-TZHmfhmfmﬁetbﬂ)peﬁtenoate is
Ré)rr d aI oon120 tenperature. 6 g of the enzyne
obtain is added at roomtenperature. The
n1xture is stlrred for 10 hours under GC control. The
aqueous solution is extracted two tines with 100 nL of

2) Singhels A byaeR AP g BusremebubPRuPICA Mree anc

e B S R S S MRS .1

¢! 20%@1@} @chﬁdz E}Qir@i(y)mﬁﬁ:ﬁmyl-Q (ﬁmt@tdinahﬁ)pghtten&m@mmnkxﬁed in 60 mL
e crude 2-hydroxy-4-net

wate(,ttluf ?Iﬁ ifrdgsiadrig B0peith sadgim hzéds%d? goleﬁl% thesplutignisssfigg at room
temﬂéréﬁﬁ@t@ggf thd Q&Mﬁt\]@v@fmﬂe@%?lsmgé@%)‘ocﬁn temperature. The mixture is

-2-(trifluoronethyl)pentenoic acid is 25% The

stirrqdefae {1 @ kovrewndsr 6Cowatrplave t o adapted to the indivi dua

enzynme by changi ng sol vent, buffer, pH, tenperature,
The aqmeua sohition prextiacted thee times withil @Q/@LoﬁtM"ﬁﬁﬁq Fhesagneansiphpse is

amd@l_gﬁ )t/o I1 rvﬁ&l I(Ia %)hﬁ{o&(t? ate 1th d1ato earth and MTBE antciI filtered.

oxXy uor OITE pentenol ¢ acl
The aqueous is was separated and extracted three times w1th MTBE. The organic phase is

evaporated to dryness to obtain a light brownish solid. The crude 2-hydroxy-4-methyl-2-
(trifluvoromethyl)pentenoic acid is crystallized from n-heptane. The yield of (R)-2-hydroxy-4-
methyl-2-(trifluoromethyl)pentenoic acid is 25%.

The reaction conditions have to adapted to the individual enzyme by changing solvent, buffer,
pH, temperature, reaction time in order to achieve optimum results for the desired (R)- or (5)-

2-hydroxy-4-methyl-2-(trifluoromethyl)pentenoic acid.
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WO 2008/ 128750 PCT/ EP2008/ 003202 -22 3) Synthesis of

4- (5-fluoro-2, 3-di hydro- benzof uran-7-yl)-2-hydr oxy-4-m
wOoegoy8720 (trifl uoronethyl)pentanoic acid A s8CUtEP0986063202

0,07 nol 5-fluoro-2,3-di hydyo-benzofurane in 21 ml of

di chl oronethan is cooled to 3C. To this solution 0,1

nmol of AICl3 is added over a period of 30 m nutes.
3) Syﬁftlﬁe%fs of 3- (Smlﬁ)r@-d@-dlhsidhpb&ﬂofmhn-qul) 2-hydroxy-4-methyl-2-

roxg/ 4- et hyl -2-(trifluoronethyl)pentenoic acid

(t“ﬂPQWA'!ﬁ!bﬂ m“s@"bver 30 minutes. The mixture is

stirred for at least 6 h under reflux conditjons.

A solnfipmef 0,0 mel &florand3Gihydra-brozefyraneiimal md opdighlarpmsthag is
cool tétS% oolfms Sg%tl& lrﬂmér‘ AMchM fdaka & afeliod@BE30 ﬁidurtcrseﬂfter
or east ouf he aqueous phase 'I1's extracted
this adkimea OtGSeri ofi2 tHydfok ysd-methyl- b(ﬂxuﬂuammwtyé)peﬂfh@mm;swéded
or gani .as at d
crop i P g PHOS G e AT PHESe RRA B 4 By Eh G Bl Afer
compTed R€x5tioH e kblatiéh is Potred oh ek turSofdve(30mal) esd LMAEC] (10 ml) and
vacuum The product rm}/1 be recrystallized f

stirred_fprea deglel hons. Tfr?eaqmqs Shassanexiragred ghrge 'éqna%wti; Al MghIy

ethylawtﬁe 9% r&,{nbﬁ,ea %Féa}{ﬁgﬁ!iéek ZRNiRfed &mﬂ QlateRQGRFRA bdiubéhloride
I'e conpound used directly to start the next

solutgme(pnnel) Bsnd Haedevee mammnmlfere sBhre dobgntaib gvaporaigd under vacuum.

The ]I)r %%g%%%tr?%ﬁﬂzhgg) df}‘%{m ﬁ%@g HJ] ?\57)&?6 v\ﬁtg‘{ %):ng)%&ﬁ@isﬁé?ﬁ%h Righly
pure Zorm the recZBtaliisation smonpanssary. ahe tleléangpuod hiag b obédoditenty to

table: Z z2 z3 X x2 x3 AOFBOF COF DMNHF
start the next step.

The same reaction described above may be carried out with other compounds according to

formula IV
z22—7°

XZ
(Iv)

wherein X', X2, X?, Z', Z?, Z> have the meaning according to the following table:

Z! z’ z’ X' X’ X3
A |O F
B 0 F
C o) F
D [NH F
E o) F
F |[S F
G NH Cl
H NH Cl
1 S Cl
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4) Synthesis

_of

[4-(5-fluoro-2, 3-di hydrobenzo-furan-7-yl)-4-nethyl -
(trifluoronethyl)pentane-1,2-diol] A solution of 6,6

ol
4- (R flur
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t 2 hour
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F]'.c The

sol vent 1|
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SEevapor at ed undel
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tallizat
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lon from

The resi
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due 1 s
t hane

and n- hept ane.
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NH;
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o
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4) Synthesis of [4-(5-fluoro-2,3-dihydrobenzo-furan-7-yl)-4-methyl-2-
(trifluoromethyl)pentane-1,2-diol]

A solution of 6,6 mol 4-(5-fluoro-2,3-dihydro-benzofuran-7-yl)-2-hydroxy-4-methyl-2-

(trifluoromethyl)pentanoic acid in 77 ml of THF is cooled to 4°C. 12 mmol of lithium

aluminiumhydride is added portionwise to the solution. The mixture is stirred at 4°C for 60

minutes, and stirred for 8-9 hours under reflux conditions. After complete reaction (TLC

control) the mixture is cooled to 4°C and treated with 1 ml of saturated NaHCOj; solution. The

mixture is stirred for at least 2 hours whereupon the colour of the mixture turns from grey to

white. The precipitated aluminium salts are filtered off and washed with 10 ml of hot THF.

The solvent is evaporated under vacuum. The residue is purified by recrystallization from

dichloromethane and n-heptane. (yield 73,7%).

Using the compounds according to the table in example 3 further derivatives may be produced

in comparable yields.

Starting the reaction sequence with R- or S- 2-hydroxy-4-methyl-2-(trifluoromethyl)pentenoic

acid in combination with the compounds of general formula IV as described above the

following compounds according to formula I may be produced in enantiomerically pure form:

7! VA A X! X? X’ enantiomer
2 |o F TR
b) o) F R
c) 0] F R




Usi ng the conmpounds according to the table in exanple

3 further

derivatives may be produced

i n conpar abl e

WOpRDes/1d875015 Starting the reacti on sequence w PRTRP298/003202

S-

2- hydr oxy- 4- et hyl - 2- (t rj4f.1 uor omet hyl ) pent enoi c

acid in conbination with the conpounds of general
formula IV as described above the

foll owi ng conpounds

O e Sa LT Og B S et iomer—| a)

© O[FRb)|0FR[Q) 0F RW 2B0s/12p750 |K

f) Feg/ EFZUVe/ UUsZUZ - d) NH[F R e)pU F RpT) S F R
Q)] NHA|R h) NHA R i) SId R J) SCH3 R k) S

g CR3 R 1 TH CF3 E EQ ('\GI:LOl_C'I;B ,R\ 'r\1l) 0O OCHRR o) 0|0

1) S Cl R

)] S CF; R

k) S CF; R

D o CF; R

m) o O-CH; R

n) o O-CH3 R

0) o o O-CH; |R

p) 6] F R

) NH F R

r) NH NH, R

s) NH NH, R

t) O Br R

u) O F S

V) 0] F S

w) o F S

X) NH F S

y) 0] F S

z) S F S

aa) NH Cl S

bb) NH Cl S

cc) S Cl S

dd) S CF; S

ee) S CF; S

ff) o CF; S

gg) o) O-CH; S

hh) o O-CHj S

ii) 0] o O-CH; |S

i |0 F S
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v) O FS
NH O s
WOCHB/138750 f )
00 OCH3 S
PCT/ EP2008/ 003202 -
NH NH2 S nn) O Br

)
bb) NH O s

OFS x) \HFS y) OFS
cc) SA s

kk) tNH uor fl uoro-2, 3-di

thvd -2 / t hy! 5

nydr obe

iLne. 5.\
RE-o-Y

Iz of ur 4

mnol
RO+

§-7-yl)-4

T T T

D) mbt hyl ) p 2-0l) H

solutio

n of 3,

§4g

yA(TTuorp=2,73- difydrogenzo-f
firi fluoronethyl )pentanal] i

IAED ;n/ -

) ~=4-N
of acet

nyt—=
ic acid i

U7r

nn) added 2, 28 g of|®- ani no- 2- nef

1
q

o | af taoaliiana 1la AAAAA + A~ + N
LI Ul U UcCiIIic o auucTyu U [

hyl -

N ol

UBmol i n

oOn-—an
UTTh Arl

& at 25C.

afl tinead
Fertxea

under Dean-Stark trap for
evapor at ed

aceotroplc destillation w_th

at
conpl ete reaction (TLC control) the sol vent
under vacuum Aceti c acid is rem)ved by

t ol uen

| east 12 hours.

e.

After
is

z) SFS aa)

dd) SCF3 S ee) S

0 CF3 S gg) 0 OGCH3 S hh) 0 O CPBTEP2008)03202
jj) O F S WD 20308/ 128750

25 kk) NHF S 11) NHNH2 S nmm

S 5) Synthesis of 1,1,1

ne

50

5) Syathgsisrod flohtrrfbsqrerde(S(ﬂHOépé,%@hvdn;ohegﬂtfPmww mgthyl-2-{[(2-
meth-S QiR ol RS- 1ithinb fihe YL HERERE2-0l)

To a solution of 3,84 g 4-(fluoro-2,3-dihydrobenzo-furan-7-yl)-4-methyl-2-

(trifluoromethyl)pentanal] in 7 ml of acetic acid is added 2,28 g of 5-amino-2-methyl-

quinoline at 25°C. 50 ml of toluene is added to the solution and refluxed under Dean-Stark

trap for at least 12 hours. After complete reaction (TLC control) the solvent is evaporated

under vacuum. Acetic acid is removed by aceotropic destillation with toluene. The

evaporation residue (Yield 88,7 %)is dissolved in alcohol and further processed.

The reaction may be carried out under similar conditions with the amines listed below with

comparable results:

1 -amino-2-methy!—benzene
1-amino-4-methyl-benzene
2-amino-4-methylpyridine
2-amino-pyridine
2-amino-pyrimidine
3-amino-quinoline

4-amino-pyridine
4-amino-pyrimidine
5-amino-isoquinoline
5-amino-1-methyl-isoquinoline
5-amino-2,6-di-methylquinoline
5-amino-2-methyl-indole
5-amino-2-methyl-isoquinol-1(2H)-one
5-amino-2-methylquinoline
5-amino-6-chloro-2-methylquinoline
5-amino-6-fluoro-2-methylquinoline

5-amino-isoquinol-2(1H)-one
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The reaction may be carried out under simlar
conditions with the amnes |isted below with
wocorspasaEhl e resul ts: 1-am no- 2- et hyl - benzene PCI/EP2008/003202
-am no- 4- met hyl - benzene 15,@2-am no- 4- net hyl pyri di ne
2-am no-pyridi ne 2-am no-pyrimdine 3-am no-quinoline
4- am no- pyri dine 20 4-am no-pyri m di ne
55-aﬂii1quliiﬁ@im:i noline 5-amno- | -nethyl-isoquinoline
5 am R’& 6- di - met hyl qui nol i ne
NZENfp hyI -indole 25

5N3(maﬂ9m§5 plpeiigiagui nol - 1( 2H) - one
5- am no- yI qui nol i ne

5- am no- 6- chl or o- 2- net hyl qui nol i ne
5-am no- 6-f | uor o- 2- net hyl qui nol i ne

o AT S b AR89 -2

metlmhiaqnibehmdhuethw}nehtam-hobhenyl )-piperidine 5 6)
Synthesis of 1,1,1
10 ntmc'plflLll,lbn'ﬁlud)rc( -3-(5fluoroe2, 2- dﬂ}ydfdbynhodikremigﬂ)ﬂ«i-amlﬁsd-}u{)[(mmyl -5-

qumi W‘liﬁnﬁ)ﬁm%‘ﬁ ngntanegﬂol?()lei d?glsloilvegllent 5%' r}ﬂ &ee%afal To s golutlon

5 mxhdrs]ll c{f|sbkﬁﬁ?(bgcaﬂ§)nﬁielti§gdﬁea., Brethiryeé BREAZOEUTSAT for 1O hridutee
t hyl - - - 5-
34 mgug! 96 Pq’(f\!ém boganh rrﬂﬂaﬁ%%qﬁiyﬂ 19Bisrsqhsion dyrine L} minytesdpnintaiging

the tkiflper@ard bt 09foc€t ”hl?é"&l{xturz% diitled f&rQﬂ KukOihd aRotkB34 QAfnol portion of
sodi um bi carbonate is added. The m xture is stirred at
sodigrg borohydridegs asdedite the solution over 10 minutes maintaining the temperature at

25°C. Then the mixture is stirred at room temperature for 6 hours (TLC control). After
completion saturated sodium bicarbonate solution is added over 10 minutes keeping the
temperature at 25°C. The mixture is stirred for 60 minutes, and finally the solvent is
evaporated under vavuum. The residue is diluted with water and extracted two times with 150
ml of ethyl acetate each. The solvent is evaporated and the residue obtained is purified by

recrystallization from ethanol (yield 71,2 %).

Using other amines in the reaction of example 5 (e.g. those listen in example 5) and using the
other compounds of formula I (e.g. those listed in the table in example 3) quite a number of

compounds of general formula VIII may be generated using the methods described herein.

According to the examples described above, it is possible to synthesize the compound
according to general formula VIII in 6 steps, whereas the prior art methods needed 13 steps.
The overall yield of the present 6 steps synthesis of compounds of general formula VIII is

14,3% whereas it is 8,7% using the prior art methods.

Moreover, the whole synthetic route can be carried out in enantiomerically pure form, i.e.
generating only the desired enantiomer of general formula VIII. This is possible in using
chiral 2-hydroxy-4-methyl-2-(trifluoromethyl)pentenoic acid.

It is important to understand that the total yield using chiral 2-hydroxy-4-methyl-2-

(trifluoromethyl)pentenoic acid remains approximately 14 % whereas it drops to less than 5 %



10 34 mmol of sodi um boronhydride are added to this
solution during 10 m nutes maintaining the
worempesabure at 0- 10C. The mi xture i s stirredPCOEPZ08/003202
hours and another 34 mmol pgrtion of sodium
borohydride is added to the solution over 10 m nutes
mai ntai ning the tenperature at 25C. Then the m xture
accofdingStoiprio£ 6kt fiethododud e Meettshy skparatonludthiesenariidters of
control). After conpletion saturated sodium
compauad Milnat e sol ution i s added over 10 mi nutes keeplng
the 15 tenperature at 25C.  _The m xture is stlrr fo
The @ectrﬁnrﬁap@gon%sorfimav e depraibed pigRare moreoxgLgAble Pro uction
o ndiIE oo e PR (1P chBplra 11 Carl b R WAL e ¥ecycled
each. The solvent is evaporated and the residue
obtained is purified by recrystallization from
et hanol (yield 71,2 9% . Using other amines in the
reaction of exanple 5 (e.g. those listen in exanple 5)
and using the 20 other conpounds of fornmula | (e.g.
those listed in the table in exanple 3) quite a nunber
of conpounds of general formula VIII may be generated
usi ng the net hods descri bed herein. According to the
exanpl es descri bed above, it is possible to synthesize
the conpound according to general forrmula VIII in 6
steps, whereas the prior art methods needed 13 steps.
25 The overall yield of the present 6 steps synthesis
of conpounds of general formula VIII is 14, 3% whereas
it is 8 7%using the prior art nethods. Mreover, the
whol e synthetic route can be carried out in
enantionmerically pure form i.e. generating only the
desired enanti onmer of general formula VIII. This is
possible in using chira
2- hydr oxy-4-nmet hyl -2-(trifl uoronethyl)pentenoi c acid.
30 It is inportant to understand that the total yield
usi ng chiral 2-hydroxy-4-nethyl -
(trifluoromethyl)pentenoic acid remains approxi mtely
14 % whereas it drops to less than 5 % WD 2008/ 128750
PCT/ EP2008/ 003202 -27 according to prior art nethods
due to the necessary separation of the enantioners of
compound VII1I. The reaction conditions according to
the described steps are noreover suitable for
production at industrial scale. Excess conpounds
(e.g. compound 1V) can be re-isolated and recycled. 5
WO 2008/ 128750 PCT/ EP2008/ 003202



-28- Cains: 1. A process for the manufacturing of a
conpound according to general formula VIII [/Z2-Z3 F3C
WOGBISH28/5SAr 5 X X3 X2 (VII1) in which at | eR€T/EP2@8063202
the groups X, X2, X3 is sejgected fromfluoro, chloro,

brono, hydroxy, nethoxy, ethoxy, trifluoronethyl,

am no 10 whereas the other groups X, X2, X3 have the
Claim®ani ng of a hydrogen atom and in which at | east one

of the groups Z', Z2, Z3 is selected from-0-, -S-,

-NH, -N(-CH3)-, whereas the other s Z . .72

L. 'ﬁmef%fjs\l‘(%gr%‘H@CW“%OP EFpTPQYPE drostine [ e al foFRpta VA
stands for an aromatic group, 15 characteri zed in that
a conpounzfz—aezbrdl ng to gene&_gl fornula IV Z2 :iE3 XZ

20 (N) i/n whikh X 3 Z2, Z3 have the above
descri be7& nea 02008/ 28750N PCT/ EP2008/ 003202
-29 is rea N

5 yi eI d a cooun/d/ f formula Il ZZ 7Z3 F3C OH

(VD)

in which at least one of the groups X', X?, X? is selected from
fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

10 whereas the other groups X', X?, X* have the meaning of a hydrogen atom,

and in which at least one of the groups Z', Z2, Z? is selected from
-O-, -S-, -NH-, -N(-CH3)-,
whereas the other groups Z', 72, 7° have the meaning of a —CH,- group and in which Ar

stands for an aromatic group,

15 characterized in that a compound according to general formula IV

20 (Iv)

in which X', XZ, X3, 7' 72, 7’ have the above described meaning



X1 X3 XZ (1l1) inwhich X, X2, X3, Z, Z2, Z3 have

t he above descri bed neaning 10 and subsequently
worewieewot o a conpound of general forrmula | PET/ER3008@3202

H ZZ H X X3 X2 15 (1) t¥-which X, X2, X3, Z', Z2,

Z3 have the above described neaning, which is then

,OX|d|ze g ormthe Ideh de of formula V Z2-73 F3C

1s gggcted pyit 0Xy-4ca Muqrme%‘)mpte/@oatej@yle% coznpound of

gehéral fodmiiAVE t he above descri bed meani ng WO 2008/ 128750
PCT/ EP2008/ 003202 -30 which is then reacted with an
aromatic amne of formula VI H2N-Ar (VI) in which Ar
is an aponmgéic group 5 to forman imne of formula

VI | FiC OH
A
OH
5
x1
X2
1)
in which Xl, Xz, X3, VAR Zz, Z* have the above described meaning
10 and subsequently reduced to a compound of general formula I
15
in which X', Xz, x3 VA Zz, Z* have the above described meaning,
which is then oxidized to form the aldehyde of formula V
2____ 53
&z F,C  OH
20

in which X', X2, X3, Z', Z%, Z> have the above described meaning
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Z2 73 F3ACOH Z1 Ar x1 X3 X2 (VI1) 10 in which X,
X2, X3, Z', Z2, Z3 and Ar have the above descri bed
worzeEii2sgiowhi ch i s subsequently reduced to for RCTHE®2008/003202
conmpound according to fornudta VIII. 2. A process for
t he manufacturing of a conmpound according to general
formula | Z2Z3 F3C OH CH 15 X, X3 X2 (1) in which
which gsthen sagtedyvith ga appmatip amye of formuleVi s sel ect ed from
fluoro, chloro, brono, hydroxy, nethoxy, ethoxy,
triflugreangt hyl, amno 20 whereas the other groups
X, X2, X3 have the neaning of a hydrogen atom and
in which at |east one of the groups Z', Z2, Z3 is
sel ectd¥Dfrom-0-, -S, -NH, -N(-CH3)-, whereas the
ot her groups Z', Z2, Z3 have the neaning of a -CH2-
e AVR 28 AR AR S PCT/ EP2008/ 003202 -31
characterized I n that a conmpound according to general
formula IV Z2 -Z3 Z X1 X3 52 (1V) in which X,
trfornyan ingine ofAbrmya VHhve the above descri bed neani ng

XZ
(vih
in which X!, X2, X3 ,Z' Zz, Z? and Ar have the above described meaning
which is subsequently reduced to form the compound according to formula VIIIL

2. A process for the manufacturing of a compound according to general formula 1

in which at least one of the groups X!, X2, X3 is selected from
fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X2, X® have the meaning of a hydrogen atom,

and in which at least one of the groups Z', Z2, Z? is selected from
'O's 'S', 'NH-9 'N('CH3)'3
whereas the other groups Z', 7%, 7? have the meaning of a -CHj- group,
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Is reacted with

2- hydroxy-4-nethyl -2-(trifluornethyl)pentenoate to
woyoed/swoconpound of general forrmula |1 10 2PZI/HP2@80P53202

Z OH X1 X3 Ox2 15 (11) in3which X, X2, X3, Z', Z2,

Z3 have the above descri bed neaning and subsequently

educed ound , of neral | a 3. A
chgiatEEied i Bpfi HmRnd FaoRPRs t5 seperahiogmmian Ve pe
reacti on af—bke conpound according to fornula IV with
2- hydrox% 4 met hyl -2-(trifl uornethyl)pentenoic acid is
carried i@ 20 polar solvent in the presence of
Al1C13. 4. Ayprocess according to claiml1l or 2 in which
t he conpoung accagrding to formula IVis solved in a
hal ogenat,e W, ,AlCl13 is added and finally the
2- hydr oxXy -% (trifluornethyl)pentenoic acid
is added to t stirred solution. 5. A process
according to claim1 or 2 in which the conpound
according to forqﬁ}a IVis 25 solved in
di chl or onet hane, AfClS is added at 0-5C and the
_2-hydroxy-4-met hyl -2- (trifluornethyl)pentenoic acid

in} whighy d‘%zté( IZ‘leZstZ hpvethe abayeideseridadimeaming nued to stir
for 4- 120 hours at roomtenperature. WO 2008/ 128750
lsp%éép%%%/h%}%@ 4. metﬁﬁ ﬁ(tmﬁl&fx@ﬁﬁ@?erﬁﬁﬁ‘o‘a{e‘j{b 1d Qc&hﬁduml of
whi ch approxi matel t he compound
gaw&d@mmﬁyﬂo fornul a IV is solved i n di chl or omet hane
approximately 2 Egq. AIC1l3 is added at 0-5C and
approximately 1.0 Eq. of the 2-hydroxy-4-methyl -
(trifl T8 hyl ) pentepoi gyacid is added to the stlrred
sol uti¢n and conkifuéd to stir for 4 - 5 120 hours

days &t 7. 0A process according to
claiml - hydr oxy- 4- net hyl -
X'
X2
(IT)

in which X', X%, X3, 2, Zz, Z? have the above described meaning

and subsequently reduced to a compound of general formula I.

3. A process according to claim 1 or 2 in which the reaction of the compound according to

formula IV with 2-hydroxy-4-methyl-2-(trifluormethyl)pentenoic acid is carried out in a

polar solvent in the presence of AICl;.

4. A process according to claim 1 or 2 in which the compound according to formula IV is

5.

solved in a halogenated solvent, AICl; is added and finally the 2-hydroxy-4-methyl-2-

(trifluormethyl)pentenoic acid is added to the stirred solution.

A process according to claim 1 or 2 in which the compound according to formula IV is
solved in dichloromethane, AICl; is added at 0-5°C and the 2-hydroxy-4-methyl-2-
(trifluormethyl)pentenoic acid is added to the stirred solution and continued to stir for 4-

120 hours at room temperature.
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(trifluornethyl)pentenoic acid is used in
enantionerically pure formto yield enantionerically

wopoesa2sapound of fornmula |. 8. A process acc@®CHBERQ08003202

10.

claim1 or 2 in which the d&sired enantioneric pure
2- hydroxy-4- 10 nethyl-2-(trifluormethyl)pentenoic
acid is separated fromthe undesired enantioner by
quﬁss @:ﬁgg}lmﬂtp elaﬁy dﬂ%% appyoximately 1.5 Eq. of the compound

?Jc&dn}ézto SR W £ sBWeH' W dnghli);&ﬁeftﬂaﬂg ra‘ﬂﬁk&%:)tﬂ? Qt]ﬁfﬂﬁfl?ls added

process accordi ng t laim 8
atri §inandaphsodmadtelyild) Eg of sherZ lexﬂrmye4-mtla'l 2wat er

e S S

L2(plasies @5 aldopmIemperaturepase AS 1, Lipase AN, Lipase
PC, Lipase PF, Lipase B (CALB) Li pase AH Li pase AK,

i pase AYS,.. Li e PS Pro S r ot
BBt a g B Tiin T G Gich e bydrory rnetby-2-
{thffadritethy l o adidBud&in ehQRrolrQ:glcall r:EQQrm tol 1 110,
ICR-111, -112, ICR-113, |ICR- 114, | - 115, | - 116,

F@Rﬂqwmcallwmrpsmpog@ ofdpomula]. | CR. 120, | MWV 102,
| M¥ 105 Esterase BS1, Esterase BS2, Esterase BS3,

E%@Je@ssfccgrﬁamg t5-efafth 337 2Rk wiRithAR® desirDP YA SReROFure 2-hydroxy-4-

Novozyne 5250, Novozyme 388, Neutrase 0O, Liopoase

miefhak - (rifluarmeshyl neatepein e¢id assepyrpted] fronEhe andesaedenaptiomer by

s RS A0E 928 0 008 TR

| east one of clainms 1-10 in which the conpound of
Adgreaghbsaccerdingge claire 8fip Whinhi thgenzyineti¢ hydrolysis jsaatréadrout in a

égﬁ\ﬁgbggoXZX AOFBOF COF DNHFEOF FSF

A process according to claims 8 or 9 in which the enzyme is selected from:

Lipase C1, Lipase C2, Lipase A, Lipase AS1, Lipase AN, Lipase PC, Lipase PF, Lipase
B (CALB), Lipase AH, Lipase AK, Lipase AYS, Lipase PS, Protease K, Protease N,
Protease P

ICR-101, ICR-102, ICR-103, ICR-104, ICR-105, ICR-106, ICR-107, ICR-108, ICR-109,
ICR-110, ICR-111, ICR-112, ICR-113, ICR-114, ICR-115, ICR-116, ICR-117, ICR-118,
ICR-119, ICR-120, IMW-102, IMW-105

Esterase BS1, Esterase BS2, Esterase BS3, Esterase PF2, Esterase PL

Duramyl, Novozyme 868, Novozyme 525L, Novozyme 388, Neutrase 0, Liopoase

Lipase from porcine pancreas Typ 11, Esterase porcine liver, Lipase candida rugosa.



HNHCO | SA JSCR3KSCFR3LOCS MO OCH3 N

O OCH3 000OCH3 POFQNHF RNHNH2 S NH NH2
WOTRO@B/B875012. A conpound of fornmula | which ha®CTH®2008/003202

follow ng substitution patt&n: Z Z Z X X X enanti oner

a) OFRb) OFR ¢) OFR d NHFR e OFR f) S

1 R R0, T R0 003208, 72 ) MO e v
fds3n&¥ollowing substitution pattern:

—

A z° z’ X! X X’
A [0 F
B o) F
C o) F
D |[NH F
E o) F
F [S F
G NH Cl
H NH Cl
I S Cl
] S CF;
K [S CF;
L |0 CF;
M 16 O-CH;
N o) O-CH;
o) o) 6 O-CH;
P [O F
Q [NH F
R NH NH,
S NH NH,
T O Br

12. A compound of formula I which has the following substitution pattern:

VA VA VA X! X* X’ enantiomer
a) |O F R
b) O F R
c) o F R
d) (NH F R
e) 0] F R
f) IS F R




m 0 OCH3 R

) OOCH3 R 0) 00 OCCH3 R P) OFR

n) O
g NHFR r) NHNH2 R s) NHNH2 R t) 0 Br R U OF
WO00828T0F S w) O FS x) NHF S y) 0 F S 2PCTSEPR00S/003202
aa) NHCO s bb) NHO s og) SO s dd) SCF3 S ee)
3

SCF3 S ff) OCF3'S gg) 0 OCH3 S hh) 0 OCH3 S u)
00OCHBS jj) OFS kk) NHF S 11) NH NH2 S NH

gNiH2 S WO HO08/ 128750 PCI/ EP2p08/ 003202 - 3R
h) NH Cl R
1) S Cl R
j) S CF; R
k) (S CF; R
) |O CF; R
m) 0] O-CH;, R
n) o O-CH; R
0) o o O-CH; |R
p) (O F R
q) |{NH F R
r) NH NH, R
s) NH NH, R
t) 0] Br R
u) (O F S
V) 0 F S
w) o F S
x) |NH ' F S
y) o F S
z) |S F S
aa) NH Cl S
bb) NH Cl S
cc) S Cl S
dd) S CF; S
ee)|S CF; S
ff) |O CF; S
gg) o O-CH; S
hh) o O-CH; S
i) O o O-CH; |S
|0 F S
kk)|NH F S
1) NH NH, S
mi] NH NH, S




nn) 0 Br I'S 13. A conpound of claim12 characterized
by an enantioneric excess (ee) >80% 14. A process for
wonhes/n2srsaf act uri ng of a conpound accordi ng t oPGEMPREIS/003202
formula VIIl Z2 -Z3 FSC HsH/ Ar | 5 N X1 X3 X2
(M11) in which at | east one of the groups X, X2, X3
is selected from10 fluoro, chloro, brono, hydrox
t hoxy, | et hoxyO trifluoronethyl, amfrno WSereas the
olither —grbups— X1 —X2—X3havel the—reant-nrg—ot—a—hyeregen
atom and in which at |east one of the groups Z', Z2,
Z3 is selected from-0-, -S-, -NH, -N(-CH3)-, whereas
13. A BSmpdunarof et B3 cHaractefized B ah aiyitibMerieeaies(ge)e80%.
-CH2- group and in which Ar 15 stands for an aronmatic
roup, characterized in that a, conmpound accordi ng t
14. lgﬁf?éfés&lfoﬁ the manufagtunngofraeompqupd a@qﬁpdu;elw%neze' fxzmgfi )V?H
in which X, X2, X3, Z', Z2, Z3 have the above
descri bedzmearti ng WO 2%0?/ 1%%75 PCT/ EP2008/ 003202
-36 is oz)1(idiz d to\f of mt\he Idgf-xyde of fornula V

N

\Ar

(VII)

in which at least one of the groups X', X2, X3 is selected from
10 fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, trifluoromethyl, amino

whereas the other groups X', X2, X> have the meaning of a hydrogen atom,

and in which at least one of the groups Z', Z?, Z’ is selected from
-O-, -S-, -NH-, -N(-CHy)-,
whereas the other groups Z', Z?, 7° have the meaning of a —CH,- group and in which Ar

15 stands for an aromatic group,

characterized in that a compound according to general formula I

20

M

in which X', X3, X3, 2, 72, Z° have the above described meaning



10

15

20

Z2 -Z3 FBACOH Z~~ X1 X3 52 (V) in which X, X2,
X3, Z1, Z2, Z3 have the above described neani ng which

WOI2008/128T50r eacted with an aromati c am ne of f oPCHIEP20Mi8/003202

15.

H2N-Ar 10 (M) in which Ar3g-s an aromatic group to
an imne of formula VIl z2-Z3 F3BC OH Z NAr 15 X1 /
X3 X2 (VIl) inwhich X, X2, X3, Z', Z2, Z3 and Ar
Isawalized ¢o fdyombe aldehyde bétbrmmelarV ng whi ch i s subsequently
reduced to formthe conmpound according to formul a
VI11. 20 15.,2A pypocess according to claim14 in which
t he corrpoun@Z of enerl f/orsul g0 is reacted wth
S03/ pyri di p ‘ e al dehyde of formula
V. WD 2008/ 13 -37 16. A process
according to g e conpound of general
formula Vis ed in acetic acid, the am ne of

formula VI_,is room tenperature, toluene is
added and’ihe mxture i% refluxed for 5-50 h to yield
the imne of formyla VII. 17. A process according to

claim15 or 16 i f"which the anmine of formula VI is
sel ected from V)

in which X', X2, X3, 7', 72, Z* have the above described meaning
which is then reacted with an aromatic amine of formula VI
HoN-Ar
(VD)

in which Ar is an aromatic group

to an imine of formula VII

2 3
42 z F,C OH
Z

(VD)
in which X!, X3, X3, 7', 72, 7 and Ar have the above described meaning
which is subsequently reduced to form the compound according to formula VIIL

A process according to claim 14 in which the compound of general formula I is reacted

with SOs/pyridine complex to form the aldehyde of formula V.



10

15

20

25

5 1 -am no-2-net hyl - benzene | -am no-4-net hyl - benzene
2-am no-4- net hyl pyridi ne 2-am no-pyridine

WO0@M280 pyri m di ne 10 3-ami no- qui nol i ne PCT/EP2008/003202
4- am no- pyridi ne 4-am no- pyr-i m di ne
5-am no-isoqui noline 5-amno- | -nethyl-isoquinoline

15 5-am no- 2, 6-di - net hyl qui nol i ne
16. B -psoresscac@ordmg hq tlainmdd irewhich the compound of general formula V is

i holsi ne
Sddadrambthe nﬁhhﬂ’f i0 reftuxed for 1550 ol yiidlé theGmine of formula VII.
5- am no- 6-fl uor o- 2- et hyl qui nol i ne

- am no-i sqgui nol - 2 one, . 5-am no- .

17, SRS EHORIE © R 130T Ho NG e A dtdpraie T isgelepted from:
process according to claim17 in which the imne of
f paiHoc2-Methyl-Berizeaet ed wi th sodi um borohydride in
al coholic solution to yield the conpound according to
f beminost-methy]-benggne A pr ocess according to claim13 in
Wb Gihol NfmedRIRAMd of formula | is used in an
enantioneri cal’ly pure formto yield an
eramirioepyeidingal | y pure conpound of formula VIII.

2-amino-pyrimidine

tg:ss%ﬂeﬁg@ %c:egg P%l&,l tall SR 2P bt 15988 at room temperature, toluene is

3-amino-quinoline

4-amino-pyridine
4-amino-pyrimidine
5-amino-isoquinoline
5-amino-1-methyl-isoquinoline
5-amino-2,6-di-methylquinoline
5-amino-2-methyl-indole
5-amino-2-methyl-isoquinol-1(2H)-one
5-amino-2-methylquinoline
5-amino-6-chloro-2-methylquinoline
5-amino-6-fluoro-2-methylquinoline
5-amino-isoquinol-2(1H)-one
5-amino-quinoline

amino-benzene

N-(4-aminophenyl)-piperidine

18. A process according to claim 17 in which the imine of formula VII is reacted with

sodium borohydride in alcoholic solution to yield the compound according to formula

VI

19. A process according to claim 13 in which the compound of formula I is used in an

enantiomerically pure form to yield an enantiomerically pure compound of formula VIIIL



