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VD 2006/ 021420 - 1 - PCT/ EP2005/ 009095 Met hod f or

the production of diaryicycloal kyl derivatives The

j [ relates to a progess for prepariggr 5/009095
WO 2wé§§ﬁég@oal kyl deri vativeg of the formula (IF)EZO*?he

present invention further relates to novel

' nt eﬂﬂgﬁ%é?&sﬁg‘b%@éﬁon of RaAREyEIBalk)t dRiRaERes

according to e I nvention, to processes for

preparing intermnmedi ates of conmpounds of the fornula

e ity kst e ey o v
formuy Uhalia PEeB! MEBABLHHE L/ Bl Por L Prediefss Wich are
forme® Wﬂﬁi(?odéfs%acbbﬁéﬂ@g @0 theS iBRStioR? td Oprocpsskise for preparing
. Tpoun ar t r aratin

oo §SBB T SR IO g 83 By parin
cis/tramstisomepniytueasdobstarting swigriiaovich penives OB prepgration of

P imat ors descri bed in WO 03/ 020269,
compfod6s GEAFAGBL

activators 15 have been found to be

t hose which have a cis substitution of the X-. and Y-

cont ai ni ng substituentR@n t entral ri _ S5 This
- applies. rtig to /dqrmgounds in (i the ring
A = cycl ; re{erabl i s-4J 3-cyclipbhexyl. . In the

synt hesi i sol'Qt iy ed 8L OR3

mol ecul es the. formula (I pa

factors present di(f'ficulties. One is the‘is/trans _
i sonerismof the gubstituents of the ring A. Since,
in the case of the conpounds of the formula (1), the

The %@pba%@ fof e .efcg?t‘til?‘gﬁgs 4l VRHVRAR 86 péAheSSmE Npdliferator-

correspondi ng t isoners, I1f is advis .
activatedrseceniors (PRAR agiivators)an ageoﬁlﬁaodyd@%%?%@cf\oﬁﬁjmm-
Of thétrPP/tbuRofé&ﬁﬁaQ&%dhtéﬁcﬁﬁé@&Mtﬁ@@/@tzaz&‘@{abﬁ&d% PRAR activators -
star 0] e Sy eS| §.1.n,orader .0 avol.. : . 2
have ek B30t 5 J1oipaco it RS SUSHEER, of, the 3 and ¥
contairigg Chebstieerdr onf théecentrgl Aing iA. dli® #pplieso ibeparticular to

*comeb G0 O R R A B e EpImane

nmol ecul e of the of the formula (1), and the ring A

in th%%qﬁﬂ%%‘i HEgd torti&ﬂaﬁé'n L@l HEsked ttafRlim@bsules. ofihe. formuta (1),
. Conisequent]y, it has to be taéen. |Eto. ?count in_.the £
principaliyéwei fgptass rrasemt diiales. KON ds ﬁam% rgnsipgamensim or he

 subsHfuSRRLE kMg A. Since, in the case of the compounds of the formula (1),

the cis isomers are more effective PPAR activators than the corresponding trans
isomers, it is advisable to: remove the particular frans isomers of the ring A in the
corresponding intermediates actually at the start of the synthesis in order to avoid
unnecessary yield losses. Secondly, considering only the cis isomer of the ring A,
it also had to be taken info account that two chiral carbon atoms are present in
most intermediates and in the target molecule of the of the formula (f), and the ring

" A is substituted by two different radicals (X, Y). Consequentiy, it has to be taken

into account in the connection: of the ting A with, for example, the X-containing
substituent that a racemic mixture is formed in an equimolar reaction because this
substituent can in principie be connected to both functional groups of the ring A. If
no aliowance is made for this, the compounds of the formula (|} are also present

- as a racemic mixture.
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30 substituent that a racemc mxture is forned in an
equi nol ar reaction because this substituent can in
princi ple be connected to beth functional groups of
the ring A. If no allowance is made for this, the
conpounds of the formula (1) are also present as a

Althopgﬁ%ms IHN$Sing %ﬁe?réﬂgéggﬁgn'drobéssoééﬂriyeﬁ :HSW@OS/Gzozsg

I on oce cribed in

for PBARgpm\asersVa&omrap@r%r r@omp@ueaﬁp&%naee omda () in
enanﬁ@ﬁi@r‘ibﬁlly( %})Jré %nﬁﬁﬁrﬁﬂﬁ@gél frad blvbdwsrsedésa;hheﬁ rtherein has some

signilizagh; deedianagebavan: An0.ToRUT ol PAICIRYR, i Eompounds and
cesitp®| Bamis Lse ami‘pdmpésalamﬂ bdidscontaiding r datepourds; racemic

syntra%jﬁ g Sp%ﬁ%r r%mov%? e qethgogﬁgﬁtfﬂrﬂ% GRTRP RS rﬁ@l‘ﬁ?éﬂ Gy chiral

Fenova the enanti o
chromitograpsy,nat iaasquitale df bipec Rrpensive taiag ogatglials apcurs as a

wast.‘ee%ﬁé *&ﬂlr&! thréﬁ%tcﬁdr%?ﬂ?' \éﬁdﬁfoﬁéw NGadTBce el IkeaC W S achiral

chromat o ddi t [
chrowaéograpmé f"ﬁ'rﬁk%l thg REduch o ¢ qf?z‘tﬁ) ?g *ﬁ‘lﬁ‘ Iggghq?t%'ﬁ"s used
therdibr€arty RAY Gl aofadehlﬁat‘eaééwwoﬁtlmbtﬂhegwmmammmemsmb “wrong”

enan% Hgle(r\%%]éﬁéhar eq;péq?%é apﬁ @%Sﬁ%ﬁ%ﬁgﬁ%@ﬁ %éﬁe'm%%té 'Hs% of sodium
hydride asea pabedndrid Nw-dsnethytfermamaﬁ agfoheant \(\mipgttalbs%xothermrc

m hydride as a base and
demﬁl‘?%%%ngt hyl f ormam de as a solvent (potentially
exotherm c deconposition). 15 In order to be able to
in ordEERAHE Bl RNBRIP=PERIN én@ﬁﬁﬁﬁén@éxﬁss&ﬁmﬁ enantiorati¢ally pure

com;aqyrghg{ g@r undlqoé) ;%g@fl %[1 gﬁ)&;{%@ {;yéq%ﬁtqtﬁg necessary inthe
proc}@iﬁggts?rlmﬁ MP@@S/GZM@%QM&B/ oitdbe dndustyaloscaldethe high
costs, | ASSOCH a(t’(%{i Wi &y dﬁwﬁ*ah &n?g%g@r?gﬁgsé}%' s bt Befﬁ‘% main

orratogra phy "are e the main
disadiizsdayent thigepsfceshi s process. 20 An alternative
process for preparing PPAR activators whi ch fall

under the PPAR_ activator d /0202 ‘
An altgmative, p9EaSs fo% REERAIG CRATD GV 13'&: woifh B uriger e PPAR
activiitfts Hezbabed th P0G (37028269 5 tibsiteddodhs intemationas application

with 55 rpinsbeiasd ot 350240 i B3 sh WPk CKCHARRABATo cis-1,3-di-

subsa’ctkaeﬁ at)eﬂ)h’&aaet terivativels, zipf G-eyiohaxagediop i b@ﬁsgw alkylated

: .elthegu i%l Lﬁé%%gtlrgﬁtﬁyp{gr 2 I B?esﬂgf) &hglcﬁj‘éﬂ with ope of the fwo

i ch case
subatzmmaccénlhe tArget meolgtulendn Whicheedien gt gacemic mixture of the

oorré@?bﬂﬁ&@él ) ggllkgleﬁeé Q‘.‘ﬁ’%ﬂs&%ﬁoﬁﬁd i©fdmdd. Thisintermediate is in turn
reacted with an acyl donor, and this monoalkylated and monoacylated
intermediate which is hkeW|se present as a racemate is separated via an
enzymatic ester cleavage and subsequent chromatography into two fractions, from
which the two enantiomers of the target molecule can each be synthesized in
separate reactions. Alternatively, the racemic monoalkylated intermediate can be
separated by enzymatic ester formation and subsequent chromatography into fwo
fractions from which the two enantiomeric forms of the target molecule can in tumn
be synthesized in two separate batches. A disadvantage in this process is in
particular that, in spite of the avoidance of chiral chromatography, a racemic
intermediate is initially formed, from which the two enantiomeric forms of the target

molecule inevitably arise. When the synthesis variant is utilized by means of the



reacted with an acyl donor, and this nonoal kyl at ed
and nonoacyl ated internediate which is |ikew se
present as a racenate is,separated via an 30
enzymatic ester cl eavage3afhd subsequent

chromat ography into two fractions, from which the
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may be ?am torserisint degras, gwhicholeags| © @awei Qi lossy Siy-
35 b h

containing 95%@8 ESturk e%ﬁ 5 Bk GRATRIRIARAbGNEs 10 leads to further

)rocess is. In particular,that it
side ueécﬁxo&gl:heﬁef rammnmgnsd epts ohithal CUTRSPRREEG: tedjates

is initially fornmed, from which
and Shq‘%g%@%tﬁ? i oner c%orrrs of the target nolecule
“inevitably arlse VWhen the synthesis variant is

ghéﬁgeg Bfatefrabdmic ;’:hndﬂr@ﬁ et varnugcompounds (starting
Theuséjktro ucedflrss trfgb WEH& mthe
matenalgr SUp eI pas @Fﬁ%y %%eqﬂy rogenat| on. t hi

 itaraturly Hcvasia! ite8, disdevary roft suitahie | ermmesfor e enapggseaiactwe

| wh h dy.b hezse te
separatif fcgb}ﬁ] 'Cg]a%t@%%& 8 be %@ M@é’eﬁ‘\ tfachhease presen

e renoved agaln to a

_difﬁwth@g[taln degree, which |eads to ayield loss. Siiyi 5

cont ai ni ng protecting groups are renmoved with

oo St . g, 4 e
of cieCH K digRegiyegtiohesanantd shqﬂbxyawmmqamﬁm yn the

| .‘presengeeﬁia\éi(g!@ga%d i SOE Rumanie (WBLPpR I mERmomhe).

To. thiOenkNtigs efthadties) ohdse epian@ad:yzl!% derPHESERND dhe rarRpmPanying
enzyméshgs o ki Lf?"for : %Sésd% émhf@:freso-ms-l

e enantlo e tlve sSe 1 on
1mmmm mmr@w $ 58 Tarc i RE b -FeetaREnCpRERa-a-0.

- &Htéxy%bl H@é %nvéﬁe&% mmrtsesaf&xycyc&ahenam-as
: ?;@r: ﬁgg?e n;mféT%seg e Skeaes ang wﬁaﬁa&%ﬁ@i HGRGT B85 vieid),

This el ﬁa@@@eﬁWFQWQm aweparing an acceptlabiﬁ ena:;tvarnﬂn"
acyl oxycyct phexanol s, i G tivate
excessyhrgnarpman Vr? ﬁmﬂﬁﬁwmﬁ cEant i a

rotynmorpha). To this and the cultlvatlon of the -

pl ant eI RS '1298—1%%}6%11!3@ the
KL&UH@% Wﬁégéna [ orrerl C €ex essyl n

bﬂ@lr ysif ofmesé &-GiapetoKySYRPRRIE TSR] éyéﬂ &x Rfesence of

nzym
iehel. At a conversion of
' i:pasess ctll é %%uc X oﬁexﬁcﬁso or ‘Mucor mi
~ approt gg% 2 : ﬁyaym@ﬁ‘éwgﬁ@q gnanfiameic.gugty of fom 25 1o

o7% i | Brask FRC Yranneneiznouall cah be increased to above 89% by
recrystali;zamn

The aim on which the present invention is based consists in providing a novel
process far preparing PPAR activaiors of the formuta ({) -which does not have fhe
dzsaﬁvantages of the processes known from the prior art. in parficular, a process
shall be provided with which the PPAR aciivators of the formuia () can be
prepared in 2 suitable enantiomeric excess, Le. in high enanfiosalectivity, withourt
the use of chiral chmmatography being reau:red



(6Q@poyield) with 27% enanti omeri c. excess and
cyci ohexane-1,3-diol (70%yvyield). This nethod- is
therefore not suitable for; preparing an acceptable
enantioneric excess or enantionericatly pure cis-t
S-acyl oxycycl ohexan-3R-ol. 25 K Launen et at., J.
Su Soc., Chem Common" (3986) 129M299 descri be the
enzymati ¢ hydrol ysis of
ci s-1, 4-di acet oxycydapent - 2-ene in the presence of .
Accariings i & ficst gspeeie IDBfR iR P RKEEAe8 BIOCRER ofor PIEREINNS a

combhaf SERE T 3 SHRR e, P s TEORE 36 % ffpin

schdmge:30 97% is fornmed. The enantionaeric purity can be
i ncreased to above .99% by recrystal hzation. The aim
on which the present invention is based consists in
provi di ng a-nQvel process prepari ng. PPAR

activato e formul a1 N ch does not have the
35 di sad § of the pforBsgses known fromthe

prior ar articular, a eSs shall be provided
with whigh ZRAR act Lra ofptthe fornul a (6) can

be preparegx)iné'suitable exﬁyagageriﬁeeﬁggsz% i.e

in high enantioselectivity,

chiral chro t?gtaphy being required. 3a - Summary
According t 3 fir;}éé§pect, there is provided a
process for Yorepar#Fnga conpound of the fornula (1),
conpri Si ve_steps accordimg to the fol |l owing
scheme: Rafy AR Ngph Z1/ Reh§e HO Gy (OX)Rif

/a2 Ri ng

-Z3 HO (X X R4 RS d)RL odRng Aor R \ '
71-0 OH Z1-0 0-Z3 HO 073
v) Vil - N
RS
OR6
e) R1 RS
ORS6
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~ R X007373-0 G, ~1- OR6 (ilia)

(Ilib) e) RL OYR4 Ring Aor RS Ring A R2 X-O OH HO

-Y |

OR6 (IVa) (IVb) 3b-- O RLO RA Ring ARS -~

IO R NXOO YORS (la) R5 g) Rl Qe X-00- Y

OR3

o/ R2 (E) in which;3®n-the individual steps,

al) a conpound of the formJIa (IX) is reacted with

water to give a 5 conmpound of the forrmula (V) in the
presence of enzyne |ipase B from Candida antargtica
whi ch affords_a swtsbl e RantAoner c exce t he

conpourg R4 i
react e Lt R [Ea ne acyw, 10-donor t e the
t

conpound (V)
Candi da ant arm ca which affords a suitable

onmpouytidingfAtihe f or (X) is

he pres ©- yi

enantioneric excess®f the compound (V), b)
compound (V) is reacted in the presence of an acidic
catalyst 15 with a conpound which can formtl}%'

to

base-stabl e and aci d-| abg4 e

give t taup d e for/mMBing AVIIT) a t he

conp ( ' ‘(:ori ertedq j e of a

nucl eophi | eNEe¥ a cHITpObRCH : OR3
R2

(0 - 4

in which; in the individual sieps,

at)

a2)

b)

d)

a compound of the formuia (IX) is reacted with water to give a
compound of the formula (V} in the presence of enzyme lipase B
from Candida antarctica which affords a suitable enantiomeric

‘excess of the compound (V), or

a compound of the formula (X) is reacted with at least one acyl

-donor to give the compound (V) in the presence of enzyme lipase B

from Candida antarciica which affords a suitable enantiomeric

~ excess of the compound (V),

the compound (V} is reacted in the presence of an acidic catalyst
with 2 compound which can form the base-sizgble and acid-labile
protecting group Z3 to give the compound of the formula (VIll) and

the compound (VIIl) is converted in the presence of a nucieophile to
a compound of the formula (1),

the compound (ll) is reacted in the presence of a base B1 with a
compound of the formula (VI) to give a compound of the formuia
(tlia) or-with a compound of the formula (VII) to give a compound of

‘the formula (I1Ib),
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20 d) t'he compound (11) is reacted in the presence of

a base Bl with a conpound of the formula (VI) to
give a conmpound of the forrmula (Illa) or with a
conmpound of the forrmula (Vii) to give a conpound of
the formula (Ilib), 25 3c .RA RS ORL RR N X -Z4 Z5-
Y ~OR6 NO(VII) e) the csorrpound (I'1la) is
converted to a conmpound of the fornmula (1Va) or the

conpound (Il'l'b) to a conpound of the fornul aR%IVb)
t he igart | ar peaciiRn being ef fect t n
al cohol R\ presence of an acidic c§ , )
t he conpo Va\lﬁeacted with the pgund (VI'1)

or the conpound (NVb)™MithFHe -crsmpon ORg Ve
a conpound d¥2the 10 formula (l'a) in the gfesence of
t he base Bl and A i f appropriate, the cohlpound (Il a)
i s hydrolyzed OI(\9 ydrogenol yzed to gi VGEV;Ze compound
(1) when R3 is H 15 the conpounds (IX) (X) each
bei ng present as the pure cis isomer or as cis/trans

Xt o the 98?’551}%}8@ (Q’IH) lc%ﬁ@e%‘t@%@% 88m§89n5" WPHd fothithe (va)

e eac

c3 C8-afythieo gbrpound (@:BJ)céo o@&mp@m@uc}f the famngle (AE), the
or ﬁ elﬁtf}élb%cﬁbﬁ"ﬂém% eﬁ‘i@%téd’ With3r%lcoPbl in the presence of

cycl 0 t;Qgs may repl aced by oxygen atons,
Rl, RAN a@idigfptaksiare each |ndependently H Fod,

Br, OH' I\I@ CF3,, 25 OCF3, C4_C6-al kyl-

O (C al k or benz
T L eeeapia s Feabiad w@a%yw R VI or the
OH, N@Gmiidtihd (BB wilh, th@Semﬁpphndr(\l!) fo give a compound of the
formuta (la) in the presence of the base B1 and

Q) if appropriate, the compound (ia‘)'is hydrolyzed or hydrogenoclyzed o
give the compound (I) when R3 is H,

the compounds (IX) and (X) each being present as the pure cis isomer or
as cisfirans mixtures,

and in which the variables and substituents are each defined as follows:
Ring A is Cs-Cs-cycloalkyl or Cz-Cg-cycloalkenyt, in which one or more

carbon aioms in the cycioalkyi or cycloalkenyl rmgs may be
replaced by oxygen atoms,

R1, R2, R4 and R5 are sach indepandentiy H, F, Cl, Br, OH, NO,, CFs,
OCF3, C1.Ce-alkyl or -0-(C1-Cg-alkyl),

R3 is H, C4+-Ce-alkyl or benzyl, which may optionally be substituted
by F, Cl, Br, OH, NO2, CF3, OCFj, Ci-Cealkyl or -O~(C+-Ce-
alkyl),

R6& is C4-Cs-alkyl or benzyl, which may optionally be substituted by

F, Cl, Br, OH, NO;, CF3, OCF3, C1-Ce-alkyl or -O-(C-Cg-alkyi),



alkyl), 30 R6 is C -C6-alkyl or benzyi, which may
optionally be substituted by F, CI, Br, OH NQ2,
CF3, OCFr3, C,-C6-alkyl or -O(C -C6-alkyl), 3d Xis

Ci -Ce-al kyl, in which one or nore carbon atons in the
al kyl group may be replacgd by oxygen atons, Y is
C -C6-al kyl, in which one or nore carbon atons in the

al kyl group may be replaced by oxygen atons, ZI and
- Z2 are each -independently an acid-stable protecting
group selected fromthe group consisting of

XA O - (Clis@)-calakiyll, RMhich 6hEIGHABY carbdn Stofns in the alkyl
base-stabl e and aci d-| abile protecting group sel ected
from t he'BHBURAY BRJPRECRE Y OREELARSpyr anyl and
nmet hoxyi sopropyl, Z4 and Z5 are each independently a
eavi ng gr LS. a rtiary alkaline earth net
| Koxi de%sfdg{zpﬁ%‘?"’a1“k‘§f'l%‘%8{‘§|°r PR EAHOT aoms e alky
eart h netgiloupmay beakplaicedny akygern aiemsal kal i ne
earth netal silazide, alkali netal silazide or alkal
netal hydride. According to a second aspect, there is

#1 @Ndaedl arec grAsbunindgpenf@ntynanalacid-siakle aprotecting Rgroup

O R4 Ri ngsdectbfrdin $hd Jrohb idonsistif W LERO Ik - -

are each-&gegendﬁntly%H, F%: d, B? (]Lg? I@T Cé@%:l_kﬁénd

OCF3, C, . edhPR8™lor -0 (C -06-alkyl), Xis

C--C6-al kyl in which one or nore carbon atons in the

25Kyl 9rQUDLIRY DGE UNASER 20O VSRS WBup BSiected from
-the  group consisting -of_ tetrahydropyranyl  and
methoxyisopropyl, '

Z4 and Z5 are each independently a lsaving group,

B1 is a teriery alkaline earthi metal alkoxide, terfiary alkali metal
alkoxide, alkaline earth metal amide, alkali metal amide, alkaiine
earth- metal silazide, alkall metal silazide or alkaii metal hydride.

AcQording to a second aspect, there is provided a compound of the general .
- “formutia (liia)

in which:

R1, R2, R4 are sach independently H, F, Cl, Br, OH, NO,, CF;,
OCF3, C1.Ce-alkyl or -O-(C1-Ce-alkyl),

X Is C-Ce-alky! in which one or more carbon atoms in the alkyl
group may be replaced by oxygen aioms,



Ring A is C3-Ce-cydoal kyl or C3-C8-cycioal kenyl, in

whi ch one

or nore carbon atons in the cycl oal kyl or

cycl oal kenyl rings nmay be replaced by oxygen atons,

Z3 is a base-stable and &g d-1abile protecting group

sel ected from the group consisting of '
tetrahydropyranyl and nethoxyi sopropyl. According to

a third aspect, there is provided a conpound of the
fornula (I1'1b) RS _Ring A Z3- (111b) in

whi ch:RIRG A s | nd%ﬁér@e-ﬁvqﬂs}alkyl or Céa-Ca-BvciOdHenwmn which one

CF3, OCF3, Cl- Coyrahlsid ca#’efoﬁ Qtdr% 1:?51@b§&ibhlkgﬁ§r Efcioalkenyl
C, -06-al kyl or benzyt, gé ptlona e

substituted by THgsdnay

SHpy cryaen

Cr7-C6-al kyl or -O(C, - Cealkyl) YISC C6a|ky| in

whi ch
may b

o 2 BR6S 500 3B S HRabh pitfednid orodt Sioted from

C3- C8- cycltbel kygraup C3-cdmsisirigpal kafny| jetrahwdibopyraoye = and

or nore

9&@:;! n the cycl oal kyl or ,
cyci oal kenyP ri gsaﬁyl repl aced by oxygen atons,
Z3 is a base-stable and aC|d | abi |l e protecting group

Aé&ir&iﬁgqg o thirl as‘plé%t qRENNs GRBwLEY 'aﬁﬂ:rﬁ;ﬁound of3 tfhe formuta (lllb)

tetra

conpou
(VI11)

Z3-0

- in which:

RS

‘R6

Ring A

Z3

ydropyranyl and met hoxyi sopropyl . -

According_to a fourth ggpect there is provided a

the formul@a® (Vill) Ring AZ1-O O Z3

(b -

is independently H, F, Cl, Br, OH, NO,, CF3, OCF3, C+-Ce-alky!
ot -0-(C4-Ce-alkyl),

is C-Ce-alkyl or benzyl, which may optionally be subsiituted by

_ F, Cl, Br, OH, NOg, CF3, OCF3, C1-Ceralkyl or -O~(C+-C-alkyl),

is C.-Ce-alkyl in which one or more carbon atoms in the alkyl -
group may be replaced by oxygen atoms,

is Cg;Cg-cchcialkyi or Cz-Ce-cycioalkenyl, in which one or more
carbon atoms in the cycloalkyl or cycicalkeny! rings may be
replaced by oxygen atoms,

is & base-stable and acid-iabile protecting group selected from
the group . consisting of tetranydropyranyl and
methoxyisopropyl.



Ring Ais cycl ohexyl in which the ZI'-containing and
the Z3-containing substituents are in the cis-1, 3-
arrangenent relative to the cyclohexyl fragment, Z1
is -QQOCH3, Z3is tetraﬁ§dropyrany| -4- in one
enbodi nent the aimis achieved by a process for
preparing a conpound of the fornmula (1), conprising
the followng steps, in which; 5 a' () a conpound of
Accofdieg fiorenipurtiy PRperts thergcsepranidesd aceanpeundiol dha formula
Vil E)con'pound of the formula (V) in the presence of an
enzyne Wth affords a suitable enanti-oneri.c excess
of the compound (V), or a2) a conpound of the formula
(X) —reacted with-at |east one acyl donor to to
gi ve riRg Aconpound (V) in the presence of an enzyne
ds a ‘suitable enanfionenc excess of the
\ ) the conpound (V) is reacted in the
Zﬁr@sence of OB acidic catalyst with a compound whi ch
can formthe base-stable and acid-|abile protecting
group (Vli§ Z3 to give the conmpound of the fornula
{V”IKL\YEC&C) t he compound (VIII) is converted in the
pres a nuci eophile to a conpound of the
formula (Il ), 20 d) the conmpound (It) is reacted in
t he presence of a base Bl with a conpound of the
f or mitiag A\V) totsymieh@mfrpuumh@h tthe Fdroamtainiid iand the
~or witha co e I (VI tig g A 7
compound: of t r]xt)é‘ ét‘li’%%fﬂu%nts élfé lﬁ tH’ee "%::s 1,3
R4 () (W aﬁ@f@ﬁmré r@tﬁ%ﬁ@dﬁéh% Wc'leﬁem fi‘:é%ﬁmefﬁ& ed
to a conpound of the formula (1Va) or time conpound
(111b to a cor the forrmula (IVb),the
parti lul ar rea Té&g(ﬁ'&ng effected with an al cohol
in the presence of an acidic catalyst, 30 f) the

co d (IVa ac vvlth he conmpound (V11) or
thgp Ol(Jn d ) ; is %etra"at'n dqropyrany Vrrp ( )
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(1vb) with the conmpound (VI) to give a conpound of
the fornmula (la) in the presence of the base Bl and
-5- g) if appropriate, r1le conpound (la) is

hydrol yzed or hydrogenolyzed to the conpound (1)
when R3 is'H the compounds (1X) and (X) each being -
present as the pure cis isoner or as 5 cis/trans

m xtures, and in which the vari abl es an%o?ugr%blahHent S

a compqﬂnd% t§¥ 3%1?@.853(1) gﬁmﬁsﬁé 1Y FOIRANIKE Bips, flmanm h one

at)

az2)

b}

in the cycl oal kyI -

cycl oal kenyl rings may be replaced en ato
2 BomgSnd 4t twecfoRbuter $XpisoRaciR d@%fer 3 ﬁﬂ, pBund of

which aﬁords a suitable
%ﬁ?@még@I %Cﬁfe _é;ﬁ - 06- al k)lkl or benzyl,

eﬁhnﬁdrnmysxpessmﬁﬁeww%b% @ed by F, d, Br,
OH, NO2, CF3, OCF3, C, - OGaIkyI or-0-(Cl - C8-al kyl ),

asmn & B k%mg{ &sz’ﬁa&@lﬁm@ a%_%.g'&léabbyx 86nor o
g\% ﬁe% hod (09 (iff the6petsenics, of(tarse%xele affords 2
IC ongm%‘r;%nor% ggtﬁéato% M |as >C/:1 %gogiokyl

in V\,hl ch one or rmre carbon atons |n the al kyl group
y be re'ﬁ# ?9? XY G8 that Srsendd ﬁrﬁhmmmwﬁh a

mmmmggfg%d s;}abl ; r‘Ot ec% t'Tng group, %%roup

ﬁh@gary%mméwmmzm ng group, Bl is

ine earth nmetal al koxi de, tertlary
al kal i netal aI koxi de, 35 al kaline earth_netal

A ﬁ@lcoaﬂeded ial et PRSP A AoPUFeophile to 2
sil azi g g silazide or alkali netal
FFIPPHEC Dﬁ'ﬁee pBURYS mentioned in the above process

steps arise fromthe following scheme | which serves
é-yesl lrlggé{;r@?ﬁ)s&'}%a&a%ﬁ%ﬁe FreSsstengt & atS1 with 2 compound
of the formuia (V1) fo give a compound of the formuia (llia) or with &
compounei of the formula (VH) to give a compound of the formuia (b},

- R4

R O~ o

=X

- L NT X —Z4 ;. Z5—
R2

VD) | Vi)

the compound (ilia) is convarted to a compound of the formuia (Va) or the
compound {lilb) to-a compound of the formula {Ivb), the parhcutar reaction
bemg effected with an aicohol in the presence of an acidic cataiyst,

the oompound (fVa) is reacted with the compound (Vi) or the compound
(tvb) with the compound (Vi) to give a compound of the formuia (ia) in the
presence ofthe base Bland
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Fling Aring A Z1-O(EX} O2 HOOH al /a2 fling A y
Ab) RngACOng ~ Z1-O (V} OH ZS-O Z3 HO O Z3

NNR) (It) iR4 Ra d) Rf! Ring or }dreg A X-C) O Z3
73-0 0 0.Ro" (ma) (itib)"20 RA ARa e} RL g or X0
OHHO) O to R2 RO (iva) (Qb) -7 R5 QR4 fl RL

g) gRi’rj\1 g;&f'ﬁro&_%aé_e, éﬁ? %Sﬁ)dzﬁ%)(ilsaﬂycﬁglyz& ’or%y%ﬁogéﬁlﬂyéd to the

compound (i) when R3 is' H,

the compounds (IX) and (X} each being present as the pure cis isomer or as
cisftrans mixtures,

and in which the variables and substituents are each defined as foliows:
Ring A is Ca-Cg-cycloalkyl or C3-Cg-cycloalkenyl, in which one or more carbon

atoms in the cycioalkyl or eycloatkenyl rings may be replaced by
oxygen atoms, '

R1, R2, R4 and R5 are each independently H, F, Cl, Br, OH, NO,, CF3, OCF3,
C+.Ce-alkyl or -O-(C1-Cgalkyl)},

R3 is H, C4-Cs-alkyl or benzyl, which may optionally be substituted by F,

Cl, Br, OH, NO,, CF3, OCF3, C1-Ce-alkyl or -O-(C4-Cg-alkyl),

R6 is C4-Cealkyl or benzyl, which may optionally be substituted by F, Cl,
Br, OH, NO,, CF3, OCF3, C+-Cs-alkyi or -O-(C+-Ce-alkyl), '

X ' is C4-Cs-alkyl, in which one or more carbon atoms in the alkyl group
may be replaced by oxygen atoms,

Y is C4-Cs-alkyl, in which ene or more carbon atoms in the atkyl group
may be replaced by oxygen atoms,

Z1and 22 afe each independently an acid-stable protecting group,

Z3 is a base-stable and acid-iabile protecting group,

Z4 and Z5 are each independently a leaving group,

B1 is a tertiary alkaline earth metal alkoxide, teriiary alkali metal alkoxide,

alkaline earth metal amide, alkali metal amide, alkaline earth metal silazide,
-alkali metal silazide or alkali metal hydride.
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(1) The process steps shown in schene | are
illustrated in detail once again below 5 inthe
compounds (1 to All) sho§n in schene 1, a cis
substitution of these bstituents in relation to
the ring Ais present with regard to the-two
substi tuen fyb&rt&né:lﬂ)mn

comBHOTSoR 1, e Ve Procsa? fiebsancts ’
scheme $hridn §eﬁ:escto Shubtrbis tHespidcas$ 8AcOTIG @r@ﬁé@sﬁ'ﬁ@s‘{sﬂeven
in this context to cis-1,2- and cis-1,3-substitiuon,
and greater preference_to cis-1, 3- substltutlon
SchemeRarticular 10 preference is given to
cis-1,3-substitution on the cyciohexyl ring A For
< sake of sinpl ity, the ring. A or else the
' e referred to below as sinple
denyi s) even when, dependi ng on
it is conceivable in the case
al kane or al kene (ring A
ic.fragmept of the formula (1)) or as an
ene or al kenyl erie. 15 Suitabl e enantioneric
ex ess (high enantiosel ectivity) shall refer to an
enarfil omer purity (ee) of greater than 50% ee,
pr af er abl eater than '90% se, e _preferably
. er than 95W greater
Y er than 99%
pref erabl'y ghpat e than 99.5%

xee. 30 ' A #» teps al)
and/ or CiR) zn4phe pres@ﬁZ& of LI..Se*B r Candi da
arfyarctica. The guli¥ess according totfhe disclosure

has the advant ages over those fromthe 25 prior .art

that, by virtue of the_use of suitabl -nzynes theRT

chiral i nformat ifd i parti ¢

d) Rbrg or g~ agf ual | { ™ staror of oces
_— t of ich j -wrecursors;~ e alread
pr ese® enaht i oS¥1@ct vel Yoims a Zsn t abte, Oi- ORbB

casefiXeven in extrenmely high, -enantioneric exces
(enantiogﬁéic purity > 99% ee). Consequentiliib)t he .
- desired enantioners of the conmpounds (i) may al so be
- prepared enantioselectively in a suitable, in sone -
cases even in extrenmely high, enantiomeric excess

(enantlonerlc pgﬁlty ee).

Z1-D

t hexr W :
cor pongong Tht epawdl até

{Iva)
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prepare a desired enantionmer of the compounds (I) in
a suitable enantioneric excess. 10 Surprisingly, the
chiral information forned-as early as the start of
the synthesis (in sone cases > 99% enantioneric
purity of the precursors), owing to thn- protecting
group Z3 which |s st abte.under basic nditions, is

i_S_gre ved i e ohit al kyl ati¢f, steps to the
@Eﬂb@a&twatr of the forn] 1) to be
par gd e enAti onPwi C [ z li kewi se
5 ee adei-3 on; Zymes M »eda%gt .

proc S aﬁg%rdl ng to the di scl osur €fenabl e the
starting érlals used to be used not only in the
formof the particular pure cis isomer, but also as
cisltrans. mxtures i thout the ena oneric purity

At e r of the t nol ecul e bei ng

cis S i xture the starting

useg P8« QI O cording to the
osur eN"t heX€or re i ¥Yig Yt rans §ﬁ%€ting

comp&unds, owing to t he protectingygroup techni que
used in thdl) purification of the. internediates, for
_exanpl e by extraction, can be. renoved w thout any

6#%& sAQ'E% SHE | ks Ahiseatet ppsstall anceagap! kelow.
Thep gg%?oma ogragéﬁ.' are not required in addition

- forthis pur pose. 25 Conpared to the synthesis route
in thd Soth 0 1OVARSQHRAA0 in t soheme [ lova o Supstitiegeat these

- subs&lmnqgggg }éﬁ%&-@ﬁ% be oG/ R e pRESd ygffé%%ré%ttﬁ@'ﬁo substttuents

@mmmmtarowmwu& ek MiAPe 2 cis
1 2 éxg-a; A"g;j% GRG0 PHeidrihodVid Bivendp e Bbmiald to cis-1,2-
~ r

I'S an - | nport ntblldln C
and dsd, }mmceosadegﬁa?%f BlaferGes ﬂ %#%HP"O% ‘Pariicuiar

prefe%&?;%\@éweﬁ 8 ci %Q %ﬁb&%ﬂﬁh dr(the wddhexpt finglA. For the sake of

s of >

e - |
simpikoy, er FrOsh 51 15p e IR o ALCAT g TSR ol R

18" Qldeid NEIgIOeP éﬁéhvésﬂtmtam witen, td@aﬂﬂm@mrpm manner ef
iﬁ%ﬁté }’é‘é&g;%\gqp% iR gﬁg % arsﬂné ?{ﬁ A e“i?ra% érhﬁlka'hé' dr alkene

(ring Alizzp@gashsitf ﬁagmmsnétbeafcmpﬂ Maras araggmﬁr@ or alkenylene.

separation, for exarrple with the aid of chiral

' hromat h cBe rrétesl ordlier to  an
suitafie, SEARURERY - e8et0 NN Andritiopeicdlivien

Y] qustln conpoun o oo
enanticrtiere -pitt é&eﬁlm‘gg &@ﬁ\ q’ |§}g%§ 90/ ee,

' eﬁQﬁb mf ar@e:aﬂiaaﬁ%
mcregﬁg#q%ﬁﬁﬁg rnet hy DI TR, “’-”P SrEnleg

mucImoes peafprabiy gf%qtfﬁgm TG gﬁ, %@S ggi }%rt}ltﬁﬁéw éﬁ%ra]bygt%%ter than

ggg#G&Ulred in a small degree -0-

Preference is given fo carrying out steps at) andfor a2).in the presence of lipase B
from Candida antarciica.

The process according to the disclosure has the advantages over those from the

pnor art that, by virlue of the use of suitable enzymes, the chiral information is

introduced into the pariicular precursors aciually at the start of the process, as a
result - of which fhese -precursors aré airsady present enanticselecively in a
suitable, in some cases even in exiremnely high, -enanfiomernc excess
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Especially using the |ipase B from Candi da antarctica

used in step al) of the process according to the

di sclosure, it is possi b&-at a conversion of >90%to

achi eve enantioneric purifies of > 99% ee actually '

in solution, without a 5 recrystal | | zat| on bein
enanﬁ@m@ucrpﬂﬁyw S59% segul r@@wquanﬁys gha ers of the

compogg%pr C:Zﬁr{g%? C@E{J &2 ér%PéP?”d é&é&tﬁé} Hheﬂaéaﬁabie in some
cases BPerf I e:d:felmﬂaiyhgm@w ﬁg—'tqnq':;x@;é%% B 9 Npﬁy > 899%

ce). ARG Yio thie) piticaizesienawn rfrore tber;brmr art, no yieid
loss ofﬁgpmﬁeléfg asfg’;go@;ép%galeﬁ aﬁfg alst Cl a3 %% Féf}ﬂgﬁ%&%éscbﬁtmres
of the g%d chire$poriding mtermmam is mn@mgorder to

preparg 2 ef Wéylmc tgél ona?{’{gz' %&.)I suElst |t Ut e?r?hlmmem

_excessh, CL, Br, OH NO2, CF3, (IIF C -Cr al kyl

orO(C Csalkyl) Xis GCr- aIkyI in which one or

nore carbon atorrslnthe al kyl 0
Surprisingiw dpgcshical oWerTEE0Y TPEES &8 e P 0 ST O TEL eSS (n
some ep acgg RRaAkeMEAc D &rﬂ?oﬁlﬁw'premprs)nawr@tomepmtectmg

. f
roup 5 v o i i, BRHEERRL S grbobOol e of o

alkyiatopnBiRpads fie chial memmoma Homaelar(ihée A grepared,
o AL R O Rk i
used irNGe, prGEess amﬁdmg to the sciosure enabie the starting matenais used

to be used not only in the. form of the particuiar pure cis isomer, but also as
cisftrans . mbdures, without the enantiomeric purity of the intermediates or of the
target molecule being impaired. When cisftrans mixiures of the starting materials
are used in the process according to the disclosure, the corresponding trans
starting compounds, owing o ihe protecting group technigue used .in the
purification of the. mtermemates for example by exiraction, can be removed

without any probiem. Additional purification steps, for example with
| chrcmatcgmphy, are not. requu'ed in addition forthls purpese. :

Compared o the synﬂxes:s route laid open in WO 03/020269, the follomng
advantages- in particuiar may be emphasized: when a suitabie lipase is selected, it
is possibie to form by the enzymatic desymmetrization virtually pure enantiomer

(>99% ee) of the compound (V) which, as a chiral starting material, is an-

important building block for the stereoseleciive synthests of the PPAR activators of

- the formula (I} with opi:c:al purities of > 88% eeg; the stereochemical information is

surpnsmiy preserved with the aid. of a suitabie pmtecnng group technigue up o
the chiral PPAR activator to be prepared, so that not more than half of the valuabie
starting materials has to be disposed of as waste; a compiicated racemate
separation, for example with the aid of chiral chromatography, no longer has to be
caried out; use and . d:sposai of poisonous fin compounds, mdnde—mntammg
compounds and cesium flucride are no longer necessary, use of sodium hydride

as a base and N,N-dimethyiformamide as a solvent is no !onger necessary,

chromatographies are, if at all, only required in a small degree
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C-Ce-aiky! or OCQ-Cr-alkyl, R3is Hor C-C5-alkyl
or benzyl 5 X and Y are each independently -

C -C5-alkyl. Mre prefegably, it is possible by the
process according to the disclosure to prepare
conpounds of the formula (1) in which: 10 Ring Ais
cyci ohexyl in which the X-containi n'g and the

Y-contai ning substituents, of for 1).are |
Espedialiy iusirg 3hariin@sgeReWemy @Iaﬁﬁ% R 'ﬁ%) E%Ff 3158 the
process aEE@l?i thé%zé%loéﬂ@ Yig Qsﬁaléfatrastcbnverssﬁnm‘ﬁ P06 to

oy iy ic g T e IR

recrystaii%wﬁ'b%ﬁd teduiredifocthis pOrpseg A |'s cyi | ohexy( in

ch the Xcontaining and the Y-containing
f adrdnbao(the dédoduretiberepare compounds of the
Itis poss“zﬂg)s t%éjgﬁ%er?geanent rg lative to the cyciohexyl
formuta(ff ragnment, and the carbon atom of the ring A which is
substituted by the Y-containing sggstituent has R

configurati @z 2 nd Y are _eagh nethyl .
R1 tic ypr B it iis 5si bl e by the
% a cord| to e disg gre to prepare
ounks” ofxigh FAY), | .'CTR330 Ring Ais

Rgcl ohexyl in which the X-cont aif | ng and the
Y-containing substituents of forrrula (1) are in the
ci s-1, 3qgrrangement relative to the cycl ohexyi
fragrrent and the carbon atomof the ring A which is
mwtuchsubstltut ed. by the Y-containing substituent has R
confi guratl on, 35 X and Y are each nethyl, R, R2 and

g 5 S R Sbfonfl iy Shelrs ot
cormum i 1 mwwnosmwl&en%mm Jaay 6&6 G%E‘&OEQ by

a starti terial in the process according to the
di s%un%‘)ﬂ%’ay in turn be prepared by: 5
R1, R2, R4 and RS are sach ingependently =, F, Cl, Br, OH, NOg, CFa, OCFa,
G;.Cs-akyl or: -O{Q-Cralkyl) :
R3 is H, C~Ce-atkvi or benzyl, which may optionally be. substituted by F,

Ol Br, OH, NOy, CF5, OCF3, G1-Ce-alkyl or -O~{C+-Ce-alkyl),

X is C.-Ce-alivl, in which one or more carbon atoms in the alky!-group
may be replaced by oxygen atoms,

Y Q-Cs-alky{ in which one or more carbon atoms in the alkyl group
.may be reptaoed by exygen atoms.

Preferab!y it is possible by the process according to the disclosure to prepare

compounds of the formuta (1) in which:

Ring A is cyciopentyl, cyciohexyl or cyciohepty,
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i) reacting the conpound (X) with at | east one acyl
donor in the presence of an enzyne which affords
mai nly the. cis isomer -ofg the conmpound (IX), and the
trans i soners of the conpounds of the formula (V) -
- which may be fornmed as by-products are rerrovedQF OCF
R1, R2, K did RECaRS ea&t:mmqmﬂrdﬂ%) Qi B, &L Bl ~OT

acy donor given to carrying out step
i WW&%Wr pase fromthe porcine

pancr eas, a |lipase from Burkhol deria cepacia, a

' I|p fro 15 species, -a |ipase from
R3 Pse ?‘E%‘Eﬁr}% or 'a | i pase from - Pseudor nonas

specres Wth reference to schene 1, the process

ccordin W Kiys i Il ustrated by ‘way of
X and sza &Bé'\%e In the cont ext of a reaction sequence

to be ”Hde -in a 20 typical manner |ncIud|n
More prefepablySfris podbible biyethe PrOCES$ SCEPEing 19 ﬁhef %%}ﬁ‘e to prepare

below to a s%eﬁxnceﬁ le, this serves .solely to
compouniis 9§ theafosmpife(l} BWPCE sequence described here by

way of exanple and does not mean that the process

. according to fhe.di S I ochAgiihgt addt the h¥-@intaining
Ring A specilfi EYERAFDN %ﬁi& e s

ep.a . In,the, ipyentiv
or 00 asbethemts of farmda (IVGFe bt S5 ANEIgNt jeative 1o
for geveral routes are avail able.
The \c%'ﬁpcc’g’ﬁbr?g&(?l\‘y; Qave al ready been known for some
time inthe literature. For exanple, K D nroth et aL,

reOéeohy 322-6 have described the
mefiB,
Xand noaéet ate of acyi oxycyci ohexanols. in the

blication of T. Hrata a cited a o)
Cven Mmoo promitioh snis PosubE By heaprosEss dredlitd o WeSBikclosure to
> 1 b lated by chiral
preparegcp?'g o C%‘;tb ﬁW?ﬁrg ifwhiG@n be isolated by chira

mal n problemin this context

can be seen in the separation of the conpo;?'gs V) .
into A %:@.Ié%,pqﬁl vinant ﬁwexsmnmnn-rg parels S InMg
R"“ ’L\great I cu

ties | ractl G I
Chi T alsubsREREogr B 8 4 B St o SR dative t
PUr POSKa cydidheR Tawem; imndathel carbon atemaAf the 1 fing A which is

alternative t A ﬂ_@e_m%ﬂ%%%%”}égqbaﬁﬁgu%h

enantl

XandY are sach methyl

Particularly preferably, it is possible by the process according to the drsctosure- to

prepare compounds of the formuia (1), in which:

Ring A is cyclohexyl in wiich the X—contammg and the Y-comtaining
substituents of formuta (I) are in the cie-1,3-arrangementt relative fo
the cyciohexy! fragment, and the carbon atorn of the ring A which is
supstituted. by the Y-containing subsﬁtuent hes R configuration,

XandY  areeach methyl,

' R1.R2 and Ré are sach independently H, F, Gi, Cr-Co-alikyl or -O-(C+-Ce-alkyl)
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5 compounds (V) may be prepared by enzymatic
acyl ation from conpounds (X). The . conpounds (X) may
be used either as cis/trfdns isomer mxtures or as-
pure cis isonmers and are conmercially obtainable in
these fornms fromvarious suppliers (for exanple from
R5 Nbrckfiﬁrﬁkdkﬂﬁkﬂldrlch) When the conpounds (X) are
: used in the formof the pure cis isonmer, this has

t he di sadvantage that t first 0
The compaungt @X) Shawm ih SCEINP Ep‘éh P’?/‘ﬁ%n%g %%%““8 matarial
in the pi%@.gsé BatordhtRy leuhe dishdoswenmasf in eitu@ b pEepakgRRYi ve. To .

separate cis/trans mxtures of conpounds (X) it is
possi bl e for exanpl e in the case of .

) reacinghh 0L, wit aitiekszena asyly goapr inz e pFeseRse of

the Cis h SR uﬁ! and
ap e@mw@&w*%q@ 3?‘%%8%@@%%@ A a 9, and
ﬁﬁg)ltyﬂi&dimmm o2t compramds] 96) thes (Fé igh, may
n%)%%wﬂ ;{rﬁldﬁ fARYUBE I 6r acyl ation in the process
8‘ € invention may be carried out in the
presence of varlous enzymes (for exanple |ipases)

il E?agp,e (X) with aiSlepsssnblaeyl dondri s context to
use singl e aeyl onor or a mixture of a plurality
of acyl donors. The reaction may be effected eithe

“PreferaRie W igie 1 deiryingnatit yaeg:am ua #e pesence @npiiipasy fpm the

‘porcine| gAY 5 i T8, BLpe BLin, GRER! o) Buikhalderia

or th pur pose are i :
spemespra ripepé efr@rhl Pa@nmor%‘i JeRacia gy e nrl? ?a]P féeudmnonas
t ol uene, chlorinated hydrocarbons or et her s,
referably methyl tert-butyl ether. However, .the
reaction cannot be carried out in water. Sui tabl e

With refdhcd Qs & 1Bk lpredessi amﬂormogﬁoﬁnﬂjélsmﬂsérﬁ sdfiugteriagd by

an acl d-stable t én@
way OTWXW ‘E?'a &[,? E’B?te%ﬁlolsrr% r%ose ar car %%?Péﬁﬁe n 2

typical AEMPES. mﬁ[zehgrmblpye&lfsoabl e therefor are vinyl esters
such as vinyl acetate, isopropenyl acetate, vi nyI

| aurate or vinyl butyrate, nore preferably
When thegtas & oaferampr inp &y e clerlae to BoSPETiiy t%:aé‘ﬂ%’nﬁ"? Forves
solely £ @L “rpa i \\BRuESES dERyrbet Here dyywdeifremmple and
does nqtrr@eg@ §hqtgggtp§$5%§sa$&ﬁ%2@ﬁggo RS dRiRurd $efbstfidtad \661 itigdh

can be prepared either
y or indirectly in a suitable enantioneric
Spemﬂ%éééﬁé%'ln addition, it depends upon the enzynme used
whet her the conpounds (V) are formed directly from
Step }he compounds (X) or whether (indirectly) first the

conmpound (I X) is formed 35 and in turn subsequently
In the m&eﬁ;@ﬁéé ?a%n;;a;r%@tnp wg@( &ERQ}'@S g?yggéﬁa:pgaf ro{' S(whlch
pUrpesS Candida; ANLAE Chict avhkAlier T8 bempounds (V) have aire.ady been
known for some fime in the fiterature. For exampie, K. Dimroth el a ., Ber. (1942),
758, 322-8 have described ihe monocacetate of aoyicxycyciohexanois in the
publication of T. Hirata et al. cited &t the outset, it -is addiionally stated how
various  cis-1 S-acyloxycyciohexan-3R-ols  can be isolaied by chial
chromatography. The main problem in this context can be seen in the separafion
of the compounds (V) info fhe individual enanfiomers, which presanis very great

. difficutiies in praciice, since principally chiral chromatography hias 1o be used'foif

this purpcse.
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bel ow as |ipase B from Candi da antarctica, separation
of the fractions according to EP-A 287 634),
preference is given to s_tqéting froma cis/trans
i somer m xture of 13- the'€onmpound (X) and form ng
the ci s nonoacyl conpound (V), while the diacyl
conpound (I X) is obtained only as a by-product. In
contrast, when lipase B from Candida antarctica is
a) UWSedmatc acdaomonoacyl conpound (V) is obtained,
because the corresponding trans starting conpound
(X) is either not converted or verted to the
As ar alteowivedin ShPh OISR (1% MBS pagpiomeR of the

tnacybtion o omm oofhds (). The
me'rﬁﬁ E@r&éﬁﬁigo e c?@ﬁa hcphti rrp o

I
comp@w&se()g)op}ayc ?r'-?séztﬁj Bither; as { tréag S!éecgr{g%}‘ s o? 1 gs pure cis
isomehs 8AY Gas dbfanenizlyabitaiaablBantthess fyrmsr f@@@rms.@pphers (for

examglpé‘gcg{ﬁil@ B:?(r ?yk@gpﬂdrﬁmct e% nAtHRVES b@u%dé“()t)hﬁre used in the

se se rom | razy
form éfmhea;zmeecsmsorﬂer tbis bas dhe rdiggdnantae that f@@YLhZfﬁégxaVé o be

lsolaté'% ? tco?rfesgagﬁdm@f(%/ﬁfﬁﬁgtm&ﬁﬁ@s efriy tiest therpdrbecis isomers

nme t he .acco
are rwgeggp@m,sm@,nﬂ'@r sgpaqaﬁ% %@/ @Qﬁk U{%gpoﬁb%fqrgﬁgﬁmds {X), it is
poss:ﬁ@n’r‘cﬁreﬁa% |Biigties I&agé 0@3? 3-tydlonersariestiol( }OBHl jzecagrysdaliization

aken _f th ta 1 h
=t & AR arechy ool Bel s LYo, rsu.%*% Sc- (1949)
1586 &HOBi(iM)paé)eaaheEEOWhedlmnsﬂ 280820 b‘rB?rra

appropriate, be separated by extracti on d| stillation
or chromat ograp% In order. to chl eve

an ‘ .
Startiog drom mwn@ﬁd StnetanEyERiG 3eYIPT 1 thepmegss acRRiding to
the an@ﬁﬁ‘&? fldy e E;@Fﬁéd th @tthé Iijrés@mmbf varemeusezyrhes (for example

i|pasqﬁ) Wgomlfg% M %o%p ﬁge 8’} oup %%E(% EQ@ %oémg%)acyl donor
 or a Mikioke dfaa Iphwslrtonf:acyll dopors. (e psagiicodmey e >gfch§,ed either

w:thoaﬁ%%}lﬁ?rﬁ% rgéﬁ L& d? rﬁ?ﬁﬁﬂp@ d)oéf)r WiE anddRfisiial organic solvent

elnve Ion an appro riate,

(examplenRe tisefuleorpeaist $aventh %t!ns\wmﬁ? 8fe imereghisodhgommon
orgar‘né 's)){v ﬁ‘t(é cha%s ’&L&%\hé? ahidndtal @ dﬁ'@diarbbﬂs onastinersy pesferably

reac can r ve xtractL
meth tar-bul 18 e@ereW%%ttB (TR Rosandt |‘§?ﬂ1§@ (qiftsin water.
Surtaneoﬁ %joﬂcﬂ? ar@'all 6hérhﬁ:al/\/00k1;q@uuﬂst\hlmch argrofomis at lacid-stable

. t ead, . of c
PTOteF‘fth & QPQO 3095% Lfsﬁ Qaﬁg’ Z{/H‘Btl c @Fg{'.t% Fhﬁfbse are
rbaigRc aedtepasPréfeaanly reitablec |therqﬂa'n@r@a‘élﬂy estasassis @n viny!

acet%%rljéggéodpeeg\yfagé 2CiRy! 1Butdi@ B evihj BNLPHRE, hﬁﬂo@@@r@ferab{y vinyl

fro Seudononas cepacia 30 or
acetdtepampmm)ﬁ’@é‘-ataiﬂonas speci es. Wen these |ipases
are used, both

For the enzymatic acylation, the enzyme used may not be any desired enzyme.
instead an enzyme has to be used with which the desired target molecule can be

prepared either directly or indirectly in a suitable enantiomeric excess. In addition,

it depends upon the enzyme used whether the compounds (V) are formed directly
from the compounds (X or whether (indirectly) first the compound (IX) is formed
and in turn subsequently has to be converted fo compound (V). When a lipase is
used which stems from fraction B of the organism Candida antarctica (referred to
below as lipase B from Candida antarctica, separation of the fractions according to
EP-A 287 634), preference is given to starting from a cis/trans isomer mixture of
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compounds (I X) and (V) are fornmed fromthe reactant
(X). However, the nonoacyl conpounds (V) are not
present in the desiredtraf form while the
compounds (1 X) which are fTkew se forned are
surpri si ngl y present predom nantly as cis diacyl.

the ogBpaind %) E5ferriD BYE 56 mleclT torBRuf VY, W8fk the diao

- compbend y (1) iscobiaitves ;asiys;zs teobyipeodiedti meaoretr@tewaﬁmi@ﬁéeﬁ from

Cand%fa érpcgrcgie Xf’Hde (3 tran%‘]‘neﬁ@&ﬁ%ﬁﬁio%h@ﬂ@fs @bta!ned because
r

zynatlc acy at nto
the C@ITX)SPOW?N RS p‘r-tégtm& GRRTRAYNE XY 18 @l’fh%fo n?qoéwef’fed or is

convé?fé‘if %ﬁﬁ@'c\ﬁn@%bbh@ﬁlgﬁibcyﬁt&ﬁﬁom@ﬁﬁmce of a |lipase
selected froma |lipase fromthe porcine pancreas, a
| i pase from Burkhol deria cepacia, a |lipase from.

The dieick bohvkrsion (enzytrmic acyiatioss ef far compotsk ofitheoioamula (X) to a

compBPE$ 3% forfy Iﬁ‘g% séfglréﬁg u(([:gm?@ gﬁ{ rom aneseNEé of lipase B

from f(Emmdalea!piaﬂzﬂCﬂe Baﬁmuéafs preferenresds f giyan fo carrymg out this
conve%folﬁh% Offel Bre %f & |iip%‘ée sfelé?ﬂ@:cﬁtﬁdfrhomﬁrfa'z?me L2 lyo.,

peci es or seudonppnas ce

ChiragVBPel20/5, Do M (AREAETE of Batdd EPoniliy FSsigaeRt of the

-aforemé@tioné@lefné?m {in tﬁefformCﬂsﬁ thastyfredé. hanye tor thel pecoenpanying
cu

accediiin e B, PASEREAPHY, Rkl E286 o Bptegmmocoy
infornGifioragy@Bi)ican t;&)takeﬂfeomstgegah@n‘t shown mgexampie 1.

af or enent.i oned enzyne trade nanes to their NCB
accessi on nunber can be taken fro

: 1, .1 d . .
The BeCHoM FUHEr P! CRImROHE: b 155, dreaiag {on)and, fYboBlEnad in this

reactiofC e@ié I yif t %@Erégfﬂ%tewbbf afpaparpound Exfradtionnedistiffation or

chrarﬁ%qé%ﬁ%'f B TG S irionaiap) AR By the deparation s
howetles tnot hatessariy reqdnrmbai*thm paind, beoattsertlm@ ogmphyd W@ formed

as a %&&;ﬁf& Egﬁ{%ot(gg Wg'rsiw&é& %éﬁscgar&igé{ngqg rﬁf‘ZS‘Wff% step b) which
followshehanoniogid te)Dy-Brasiid (39 Ehdouplardenepeciesbreptep ©) of the
proce@%‘%fc%ﬁ?dgl?% dct ﬁ‘léﬁn‘{fﬁﬁtléﬁ aral lﬂéﬁb@o;ﬂ’iﬂte @@nd@@@éxﬁdmn in the

okt e Sy Al o o R e ot

- reactéﬁﬂ%uﬂﬁscht 2an ibe eambled yuextiradtiona distibiorntr dneymtography

actualit iy e PEOCEEY b o b e BB EE R S Bt < es (o
exarrple by filtration. The enzyne is preferably

mste%@r&?\@%g? i 3@% (R ndiB AN Rbrcal RSs d198QRE¥ IS R ﬁﬁzym atic

acylation to use a lipase from the porcine pancreas, a fipase from Burkholderia

‘cepacia, a lipase from Burkholderia species, a lipase from Pseudomonas cepacia

or a fipase from Pseudomonas species. When these lipases are used, both
compounds (IX) and (V) are formed from the reactant {X). However, the monoacyl

. compounds (V) are not present in the desired trans form, while the compounds -

(IX) which are likewise formed are surprisingly present predominantly as cis diacyl.
These cis diacyl compounds (IX) may, as explained below, be converied by

| enzymatic desymmeifrization {enzymatic hydrolysis) fo the desired cis enantiomers

of the compound (V).



10

15

20

25

30

35

Chem cal acyl ation/enzymatic desymetri zation A
further possible. starting point for the preparation
of the conmpounds (V) are the conpounds (IX) which
are likew se commercially ailable in the form of
cis/trans 30 isomer mxtures or as the pure cis

The cepmacs SRt b S PR 1 mgpunc 0

which3§ B?és’ﬁr@ﬁiaiiﬁl?fasea a:imilsehmerns t;:h'fefecm? oafned out mdthebe presence of
ci s cet ox s

a lipghecsPlaciad Jrothe o4 Tbasg AT ner BBiciic SERRiEaE ablipase from

‘BurkhbltRerias aepasiawhiac Hlpdﬂséf drasn bPurkimidptac seeciesn diglipage  from
' Pseucﬁcﬁﬁg@% ﬁg%%(?gv é)k? dlbgge QRirHtPé’éLfcfcﬁﬁ&ﬁ‘ei‘se§?eéIEé Si\/l@ﬁ'é’ Qﬁéﬁarabiy,

expensi ve i oned
the lipams Gonplsetath TOMX)a 18558 TOR M e@FnG RANESas. 3 lisdse from

Burkht%ﬁf@%u '?;‘ééa&é) DY sy W?éﬁnc m«h@ﬂe&a spédies nat i Rsdudomonas

unds be. req [eet h
copaaineMUBh BRI 1% IRARB. SoSaRel ol ok Stligeyer Lt o,
Chira@jr¥é L'I e coma@zyrde (7 Wyo ofhLipasedeBi Slaricidady peefgyably, the

bee d
inase GRS el AR £F ML Rpri R LELE Setplidaito L7 o
The assigement exfttheelayfo(m@mﬁﬂ!@ﬁ BN tradm S teafheir NCB!

eSiBfPiabie B8 carried out with
accesgscer[ﬁl% g%rh%'ybgft?4 dlﬁﬁet hyl am nopyri di ne (4- DMAP)

triethylamne (TEA) in dichloronmethane. The chem cal
in or&’é‘ry{@tabm@v@mah @ﬁaﬁﬁbﬂeﬁd extessi tihis, hawdven, Gesesagirg that the

trans mq@o@g(ﬁq a0 ac%ap nr]:ges dx%)zg;?odtfyt% ?ﬁlsrb‘éﬁxtﬁéﬂc route is

remogeth torh Uitiet sozipoand BX}i hyt&i’éraSﬁwpo@%ﬂﬂ@tlm ora\ié appgopriate,

' chmw%rﬁ& \Bh% g?vr-égte}?%qupoun dedl 28 anBY/thms ep&ued However,

this worksprstep 68N e GIBPPRSSANVER “&?%Mé CQMERLRS K] is used as the
pure qugﬁr‘n@ﬂqflbﬁ‘eréﬁé@% ?leenttbecarﬁyﬂﬁ@ @it dnf VimoVhkofiheyie product

bl B f
(V) tpapriedich peerer D tpeoguoth SV Rale oy Bt Rfign of the
oom;io@ﬁﬁt(lmﬁ;sl cﬁarhbé cnneﬂl&n@edlﬁérmt énzynse asd| inagugousaphase, the

enzyr[lg Esqeey e §ﬁ?gm§ggcél fia Lﬂ}o%ii becgeﬁlbv@' b&feydRand, for

arrred out In
exanmpii by ﬁﬁramhuﬁ"herenm wwa@bf ﬁ%’@o‘(ﬁd hegfors famremoval of the

‘ -monqsar%gﬁé&hﬁac W)E Sditabl e here. Surprisingly, the

_ conpolind (1X) is not converted by
i pase B from Candi da antarctica. Consequently, it .is

Chefﬂ%ﬁé@ﬁo‘i’r}”@ﬁi@ Sefticl dEsVIRBatistioRNZy Mt i ¢ acyl ati on
em ca esynmetrization) and the |ikew se

possi bl e conbi nati on of these two 20 nethods
A furff%?@@%%ﬂ@ smw\@tpcﬂm for tine podsagtientof dne gompiounds (V) are the
compound HBE) W |c 'aorg)ilkegwse commercially available in the form of cis/trans
isomer mixtures or as the pure cis isomer from various suppl;ers {for exampie
Merck, Fluka or Aldrich). cisfirans isomer mixtures can be separated, for exampie

in the case of cis-1,3-diacetoxycyclohexane, can be separated by distillation as a

-~ result of the boiling point of the two isomers which differs by 1°C. However, owing

to the often low boiling point differences, this process is complicated and
expensive. As: mentioned above, the compounds {IX) may be obtained from the
oompounds (X) by enzymatic acylation. Alternatlvety, the compounds (X) may aiso
be reacted directly with the above acyl donors {in the absence of enzymes) to give
the compounds (IX). This reaction has already been known for some time and is
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. I nmobi 1 zed f
Is not GRRAVR EY'SP‘?S

use a cis/trans isoner mxture of the conpounds (X)

for the preparation of an enantioneric excess or of

an enantionerically pure ﬁ? nmonoacyl conpound (V).

This process is | ess expensive than the use of the

pure cis isonmer (X). The preparation of

enpapt i ri pur : ( i S u er .
roferr&T 00 4 b ¢ HSobE s aBaY WA, fddes SnblUhWEVERE! proceed
sterecBriastivelydekamples pand 4dohhe ghasiicH acylation spay, {of pxample, be

ﬁavea uri > 98% (ee > 9, ef erab > 99% .
(TEA)(aélichlogiethins o e 9@%%\51&&?@%%39/% 595 B& S 9} eithgwith a
singie%c?@ﬂo?éthaﬁgégﬁr&ddm reixeuref pltréfpm;easfgiom @andindpa single

ntarctica gan een. | r V, _
acyl Rofnse G, FRG eUBsEFRMRoRs A 22 I S, FEPBBERY)ef have the
same definitioni s used, the compound (V) is always fornmed in

enantionmerically pure form In the conmpounds (IX),

d . th Ct i d 72 o
The compponn (Spesribe s o et el 6 e e tompapral ) i the

' carrie§ 9t With égetictd]ﬁ\f)ﬂrriﬁéﬁﬂﬁirﬁétﬁ?l@ﬁiﬁ@pﬁrﬁiiﬁ@gmmp),'Whéﬁh amine
fy o a

" presen®® i’ 8h SShiyile ONVRIGRSafbroand dditatie edrintibhieritageddie of the

finition. Z1 and 72 f ly -C(O:R, .
cormp 675 e s B e Yoy Cfhaftanrotea.
Particabempbfer€ied s afiveri tomrapnyingybut HMis ardciith iratie poesence of a
oG ST 40, ey o
C3. Tmsnl_tﬁattﬁor_ari‘_ta@rt@t be sariad put i 2auepysselutian; the explusive use of
organOSHIIEMRE! ib Inef Sultabid K&! SagyBidghy) thef trafs distyl compound (IX)

For c.f.,.c.f.C2 ".c.f.C3,
@%ﬁﬁﬁ&“é%@%ﬁn%ﬁ'carhe | i pase B from
Candi da antarctica is al so obtai nable from ot her.

manufacturers. .5 for V.M, A3 :
Cons RIS e sl [ S64ETE MURGAITRALIRNAE B AR anc
chemishk depymiditization ) uand the Skewise posside ®mbisatiaasdithgse two
t i . . L Ry Asi : .
e (4R S L T S R telpraton)
use aapis{ieanse BOMA DL ALY COMRREISe Jofor dhe) regAtation of an
enanti@midny 8%cds 68T eAauMidercAlly Puré 109 marvdcyiheompound (V).

Thi BrGE gt PRt LR BT P58 Sl 00 e
prepagatitpoofieharipricrivally pere sompoaods §viris thizs furtires provided by the
nt.i.on . .
prosoh{ Rl ERaBRSALELLY o SAMIEL A Bl Sprer i e comtest o
the presant inventipoatol gopppends wvhighiwveda (PUithpf & 88t (s & 98%),
reer% 9097493 OBy S s B s oo

rget folecules (1) (in
enanti omeri c excess or enantionerically pure), for

The grdHt&dvaatddeen the use of lipase B from Candida antarctica can be seen in
that, irrespective of whether a single acyl donor or a mixiure of acyl donors is

‘used, the compound (V) is always formed in enantiomerically pure form. in the

compounds (IX), (V) and (Xiil), the protecting groups Z1 and Z2 are each

. independently an acid-stable protecting group. The protecting groups Z1 and Z2

preferably have the same definition. Z1 and Z2 are preferably -C(O)-R, R is

.optionally substituted alkyl or aryi,' for example Cq-Cg-alkyl or phenyl. Z1 and Z2

are more preferably each independently -C(O(C+-Cs-alkyl), particularly preferably
-C(O)CHa. The lipase B from Candida antarctica may be used either in its
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chiral nor achiral chromatography is necessary. All
.attenpts to achieve a selective 0-al kyl ation of the
enantionerically pure onpound (V) have to date
failed, since an inter- aﬁg Jdntranol ecul ar migration
of the acyl group was to be observed under t he
unav0|d sic alkyl atio | & @90
nontmg@é}llﬁed iRZY R~ P'e !H'd{g pﬁﬂe[%% or e bel chjfﬁ%g'ec'f'cs'
manufaetutse RochedBiagabsiidsy. prot ect i ng group technique, for '
exanpl e tetrahydropyranyl, methoxyisopropyl as the
protecting group, so that the chiral r{nfor "
The lipdsecB fram Qﬁmda@@ﬁﬂ@%’ﬁ%t%@iswtﬁ@ﬁ%'@ EPF(‘\%?H %’y'“?ﬂ\éfac urers,

SI C ac

l'ati on condi
Altematigly at ioaissnreie e Gttt Tgss Palim g gntarotica,
for exﬁjnllﬂ)éBNo 96zyin fOALBEL praiNovokzyth&25ub) aftar mmobﬂ!zaifon of the
preserit invention, the preparation of the
enzymfgsi red stereoi soneric PPAR activator, surprisingly
W thout | oss of the chiral information. 30 Step b The

The a@g{%&g?néé@ ﬁéﬁar‘éﬁﬁﬁ cé(zj%e%rtﬁ cﬁ’é/%ﬁ@ GfixtQfesodf the icdipounds

can

(X) obi6) Grbitee drapatatin #EPIESp b PAGIGTRD 908 Of a ds

~ for e%ﬁé’)bg%t No E@%E@t(f\!&@&yrﬂn 4735 paesefrv etnmbbilisgd t substance).

, oompgi n@'gﬂcép%fcgﬁp@l%ﬁid?ﬁerﬁdﬂ f purallcts (ComipgundTié) find use in

di I d
acoordsiem wibchadbAIePO R SRyt H R ARG oxcess
of a dPboepaskdl unat en@namtiodiericaliy pexe l‘mmmmmgtﬂ/ )y a suitable

prote @rﬁg%nt]e Wgﬁ% it:' ef‘u‘?ﬁe'faik?‘aﬁ?ﬁ étte SfoNthe desired target
moieéil% o) dh\eemaﬁngtwmanc é?gé%“ge%%@m%w Yt wﬁﬁﬁ%ﬁ@ neither
chsrald}\gr éc}urlf’afc r%bﬂ li¢ nabgssaaid- | abil e protecting

I's pr erably an acetal or ketal protecting
group. Z3 is nore preferably tetrahydropyranyl or
All aﬁ@ﬁﬁ@é%bsﬁéﬂil@@y la getiveulCraligyiatiosr ef dbeyenantiomerically pure -

t et I
compeb U te Al 48 Py SRR ey oratr, o
_the a@Hfydugrodp msptceffm actﬂsgemeda wnderdie: 2mayoidakie @@@m alkylation

condu%gpg\{%)ﬁ %v F;Qﬁ/% dA(n\Qtterhﬁt i5 Qﬁérb(hﬁf]?\’ddiﬂig frizpi® fo use
2 bxEsstablst aploieciing cioUD) atsghélgﬂﬁgg %& i g oi?qs‘??ygs%py’a"y'

. methB;Qﬁ% @g ﬁé‘pfdt@ﬁﬁri’g dréup, bodhatthe ofuifad mfema’ﬁm which has

een@gnaygﬂegﬁp CO"H?W é@e@y gf neral] %tubé %}fg?lg?e%z%oﬁ % E:reserved

in spﬁgucbf\/ fHee BhsncTé@/lat&ﬂttcmdttbeapér aoniraflads allgiagipn yseausmce and
proteggﬂ% rgrgpgpg age,‘eg gv%abésy afirui’me? 8) of@e subje’t @hdtter of the

t ocess,
present invention, the preparatron of the des:red erecisomeric PPAR activator,

surprisingly without loss of the chiral information.

Siep b}

The compound (V) is reacted in the presence of an acidic catalyst with a
compound which can form a base-stable and acid-labile protecting group Z3 to
give the compound of the formula (VIi}). The acidic cataiysts used may, for
example, be inorganic acids, toluenesulfonic acid, pyndinium para-
toluenesulfonate or acidic ion exchangers such as Amberlyst H15. Preference is-
given to using pyridinium pa_ra-tc_;l‘uehesuifonaté for this purpose. The protecting
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Is usually carried out at standard pressure. Suitable
sol vents for step b) are organic solvents, for
exanpl e chl ori nat ed hydroc18?r bons, carboxylic esters
such as ethyl acetate, car boxam des such as

N- et hyi pyrrol i done, ether compounds such as di et hyl

group%#apnbe Pbgﬁé\l%%%rhﬁéﬁncgg\mlh ‘ﬁh%feﬁ}%%@g?ﬂdfa ’%'éanb”e protecting
groupAltt ier praférablyyan Bcetali oryleptal PrPtEglng orewi43 imjnoge pyeferably

tetrah?&rop&?{ﬁ%d ?)E r@%ﬁ?f@éﬁfﬁ@ﬁw Qsd?f?figﬁy Qﬁ%‘éﬁbl’)gféérarl]@dropyranyi A
00 58 e i
group VZIE Eb ?re‘fer@blwgfﬁlﬂdiﬁbkiwﬂwpyrha Oineccduiealentrofdbp otipayind (V)
is reag’@d mtétfrqrp o ?q gﬁoundﬁle@{% ﬁ)sf ﬁ\%r g@ﬂf]b{?né ggﬁctg?c?rpnscgié base-
stabie\MatrhiOla‘ctcf—la’mibeprcpﬂec‘ilrﬁg ogfolpn Zi3n prséerablyt witho fr,gn@)c’ég sto 14
equ:v%%ﬁﬁ s, e a?;:d@%a g&oﬁnﬁsé&/ géraerélﬁ( SORYRT UQP'I 'td‘ 1t Bfuivalent,

a nuc é
prefermbly atfremr®as e on sRaNalandt b react @Qé@me%W ¥ Hevally from

.20 to 804E! a #éﬁ\dso BRB0°E OrikeXngther, stops anthib ls:&ivcess step b)

met al * or a I|ne rth metal al e
s usisgly GAIReL IRbk i oS EROPIt HISRIHTPy a1 dab soRREE (A stop b) are
organtc/sbikentsf fmﬁrﬁpiba:rﬂ@ma&qduhydmwbomﬁ cathdobe IQIStQﬁ'S such as

ethyl gr & sed rp@x%%?e;%g%tlﬁzﬁa? ﬂ{ H‘%%ﬁﬁ}(ﬁ&b%fnﬁt bRt such

eact| on tenperature

as d-eﬁwwSewelryor roetnd tes-Bey efbepr afuraln vdreAragng gsuch as

chiorcﬁ)%(&ze?;a' Sr % : aA!té’:ﬂaﬁ&éﬂ? BRI dRePHOSYIRA ifselfanby also be

ganic_ s react w-t

used geRECIINETE. AR ?%mee#@%m fojolisrs ‘@f&’ﬁ‘ﬂ'ﬁép wtahat plcohols
are nb&/ﬁ:ﬁégaﬁémntgl smdswtmy r@hlct; rfonGdepley ditb Ghd-igmairo-2H-pyran

rence |
to gveithe SoFBsEPbTieS Al Thb et (IIE o Ret A tnis SigF Ban be
d:smi@dafmrapnnﬁaatbnt biutiénean be :weai uﬂiboybfurmr ﬁ@f@ﬂ i the next
procegg in the deacylation, and it 35 is |ikew se

Ssible to carry out the alkylation in the
subsequent step d) with toluene. The conpound (I1)

: tegggy be distilled for purification, which is, though,

absol utely necessary. -18- Step d) The conpound
(I'l') is reacted in the presence of a base Bl.with a

- The @@ﬁmuﬁd IIIZ hig chovena iGVihe tmregénvae afcenpuciedphile to the

comppifeh il (% o
may, (ot Ieb:):mp&u uaaneaihais @setailoaa&ajn@eteaaﬂywwaaik%d%.aﬂaﬁerably

sodiuffFrfh thSH&%X'Fﬁiﬁsoné LuiHi¥nebkdhé dBRpHurdl o) 0gsm 0.1 to 10

ne eart
equivalents of nucleophile are used; preference is given fo catalytic amounts of

from 0.1 to 0.3 equivalent. The reaction temperature is usualiy from 10 fo 80°C,
preferably from 15 to 25°C. This deacylation step may be performed in all organic
solvents which do not react with the nucleophile (sodium methoxide), for example -
aromatic hydrocarbons, alcohols, chiorinated hydrocarbons. Preference is given to
toluene as the solvent, since it is possible in the preceding process step too fo-
extract with foluene, so that no solvent change is needed in the deacylation, and it
is likewise possible to cary out the alkylation in the subsequent -.siep d) with
toluene. The compound (I} may be distilled for purification, which is, though, not
absolutely necessary.

s”{e'é S, ra‘-’z\feg%dat 8%%%9)?%95? g rru'?:leoph:ie used
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nmetal am des, alkali nmetal am des, alkaline earth
metal silazides, alkali netal silazides or alkali
netal hydrides. In contrast, primry or secondary
al koxi des are not suitabl @ Preferred bases Bl are
potassiumtert-butoxide (KO Bu), tertiary 10

i sopent oxi de, lithiumdiisopropylam de or potassium

Step dii s(tri met hyl silyl)am de. Particular preference is

given to potassiumtert-butoxide or potassium

“The c%‘i“&&\t-ﬁr‘é tgﬁlfaggtegio?ﬂﬁ"ﬁ?) es o;r t%\%ﬂ Sn%%? kBVIe\K}Eﬁ a®ofnpound of the

formuleofip tmdsivel di @arhpburd lofthe fernyla (iks) obwith2 spmpopnd of the
formu%yg\?ig)xgd“@gk?é R Ogeas’ ’cﬁ&'fbﬁﬁ&!ﬁ) (m@y mﬁa&e bases B1 are

t
tertianp btadinerasth mFhAIKOXGoS. AR NI FES BlkoRRiess alkaine earth

metalca% e%d é?k'éh rr‘;%t&ﬁ'drb{dét& hbn@ﬁnao?am 866G giseitiesalblikali metal
| S, reactl

sniazrd@grtgprv@jkghtmgg[ g)ﬁgnd lgﬂrﬁgr‘yr% %?r%d]d)én{ ﬁikfmdes are
not sditdtile 3 Pedieimedl basss 31 eﬂrbypaﬂasmgm'agembutcmdﬁﬂm&}) tertiary -

Vi f 1
oo, i, BRI SCTatsi od(gmatyisamice
Parficalar f roisafarence 3 !%q@lvﬁl elft s possisy aties-buteyide | or pojassium

. bls(tmﬁ':%ﬂm#gpébﬁ A& Ssuitdifie dlokEndd hftgofgé\%ﬁﬁﬁglbi@t:@fsow&ms for exampie

ether mbprRS S -ABRINY  SHHrL oFREde WELAUM SHiha GAoramides

(N-metRg trﬁﬁiﬁﬂ@)deatémaac Irsavocebgn®udchibtobesizpns sidsl doluene);

oL bl T R Ty Sl 2
80°C, Ryreferablyi anfrpmob@ 43 €9°Cotn Suapeasties, normelly 11 eguiraignt of the -
compbifid 0iaRd {hor apk®. 3 | M@al@ﬁﬂ&%ﬁ% @tingNagent
(wmﬁ%@@??ﬁgﬁgg\g@ﬁg lpr@*%rqatﬂy 1ftﬁf|§%n @;wefté]sﬁ J,Q PRALSE oP alkylating

agent"'emér B4YE F1CisCRSmP e ding Hdio S%QMIéﬁﬁselpgaeratﬁj @om 1.5t0 2
aylor): Oxazoles (Ed:. 1.J. Turchi), b). Methoden
eqUWﬁ‘@P"S@ gani schen Cheni e [ Met hods of 30 Organic

Chemi stry], Hou. ben-Weyl, 4th edition, Hetarene Il I,
The ailé%?rligg?%ag ﬁ%l)f gae ffﬁbm é_% ) Wﬂ%r@ cgﬁﬁrﬁ@rmdﬂ?aé\fauabie or
may bermaeparechén a mha'mmemﬁaﬁlodlm angoZp 13, ea@sindapepdently a
IeaVInghgr&.&gﬁgqg%%s%fbléug tgfsobﬂHﬂe@(t tyldse all &drhdsem léévmg groups;

forenenti oned arPE' i cati og? 4
prefergnes is QiveD torklosing ¢ %’B@Jﬂ?i feﬁfé‘?%"““ S
of th%n?%h'i%la qmc?ebﬁh bé Nfoddaddr texamplehesarvmmmamgnm in the

e BeBar Bppcetih, Wi, GParpPic ST AN DTSRIl flin e
Chen@swnmt Hdternsfctic madrepsunds.  (BH3; ﬁﬂ.gw'almerger E. C Taylor)
Oxazbitl (1613, T&"F%B% & MEPRiERCIE! ORISR Chomie [Methods of
OrganiceChiemistryR Eloubenddleyl, 4th edifion, etarene li subvolume 1, ¢) L
Simit, E. Chindris, Arch. Pharm. 1971, 303 425: d). Y. Goto, M. Yamazaki, M.
Hamana, Chem. Pharm. Bull. 1971, 19 (10), 2050-2057. The compounds of the
formuta (V1) are likewise described in the two aforementioned applicationts, and
also in WO 00/64888 (isobutyl esters) and WO 00/64876 (methyl esters). In
addition, these compounds may be prepared by free-radical side-chain
halogenation (see literature overview:. R.C. Larock, Comprehensive Organic
Transfbrmaﬁons, p. 313, 1989 VCH Pubiishers, inc.) or from the aicohols or 7
derivatives preparable therefrom (see literature overview: R.C. Larock,
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-19- Conprehensive Organic Transformati ons, p. '
353-363, 1989 VCH Publishers, Inc.). Also known (see
J. Chem Soc. 1925, 127, 2245-2297; J. Chem Soc.
1922, 121, 2202-2215) is the preparation of various
2- br ononet hyl benzoyl brom des by free- radica

Com&éﬁé@gﬁ@é 'Cfv?\‘nﬂ?%l%*r‘étiﬁﬁﬁ?\ahgﬁg ?%W%BB@%%@ (/o bablishers, Inc.).

r onfonet 0i C
Also kv ésesel oreRy Sa8- 11825y riedp 267 3(?@7arjk&¥'§f‘? %00 1922, 121,
2202-‘29@92@ ﬁleoére hRRidrosiMAfbUd Q-brah\@ndﬂﬁy!‘ﬁemwm@mndes by free-

el e B SR e Pl ysppos

the boRshbbyendeRi éstdrs belohbimgt tarthetgrodm ofihiecatiyistiid yeagents of
he fPr el?e{”ence is given to reacting the conpounds (I1I)
t he conpound of the formula (M), especially
when the ring Ais cis-1,3-cyclohexyl. Step e 15 The
The %%EH?&JP ad 16 J{ ef %k?l‘éﬁ&ﬁﬁé affebfed Ihest@@wwmckhélééaﬁp@rnd V1)

oun

con rted
or thel vempound. HAb: rieaﬁaﬁsr!é@mlv ' BERRGPTLLY SASIRa, Pt ihg, target

moled@lis ool %férléﬁc@r@e%,m% asadiniglithe cadmppands (i) with the
Sui t.a

- I CI dic t
compgne i Hi B 06 Sen i abEeh i IR ¥R eret
acidic catalysts can be selected i ndependent ly in
‘p_%iep b) and e). Suitable alcohols are preferably 20
i mary al cohols, in particular nethanol. This step
is carried out at a tenperature of from20 to 80C,

The tﬂn%cﬁfrﬁp(maf sUBrieried oothe s%mp@mcf(wg b wefiies campolhe (iilb) is

“converyet b dhe gt VRS bk, BoLERIL RSt LS ot with an

alcoh@) inciae eSémcteaoft & acilite patatient Syitabdn acidipucatalystn arsfthe same

compgalﬁdg g{@éﬁj Hg§ a rlabggf He?ég?%?é{ﬁﬁgsfg‘pgtg Egﬁ ?P\‘/% 91315 g%tégfsts can
be selepteto mc@pangeatiy g d$f§§hbb @ingt &b:. Juitathe %Jp@%lél arey, perferably

prim %ZI}&?% a ééﬁ&h%rtrﬁeﬁxanéﬂ WS B & calfied eRfBe Bemperature

of fropuDrtp it FoProToyel AL By 5B SH AP OHATHs Age the organic

aprotRy 8hi9EsRCalrésdyiived undausicdp dat preferaply toluene. The solvent in
step 865 o 4 ST TR Pt ot e gpppouncs
(1) ihregdied evithf froml 0.6 ttoi 10 aqweterﬂs) of ahids pp@farahhe 0. {k'oequzvaient'
of, fo%tfy%rf'l%lgl '?lgﬁioec?ﬂéd' \z?H?:f is§ 'u\ééai %{{tﬁcfrom 1103

conpoun
equivalends. e'H?@\D@WPOHBd ¢ @Uﬁad cr‘vtf)ls SleRYNRY h@réﬁsféllﬂﬁlpf@a Rurification.

whet | #s | SorhBSuft e8enePstalline, preference is given to purification by
crystallization; purification by means of chromatography is less preferred, since
excessively high use of solvent is needed for this purpose.

Step f)

in step -f),-the compound (IVa) is reacted with the compound (Vi) or the compound

(IVb) is reacted with the compound (V1) to give the compound (la) in the presence

of the base B1. The base B1 is selected independently of step d), but preference is
given to using the same base as in step d): in principle, the same solvents as in
step d) may also be used, the solvent selection iikewise being independent of step

~ d). In addition fo toluene, the solvent selected in this second alkylation step may
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35 of the base Bl.- The base Bl is sel ected

‘i ndependently of step d), but preference i's given to
using the sane base as iLppstep d). In principle, the
sanme solvents as in step d) may al so be used, the
sol vent selection |Iikew se being i ndependent of step

preferag%r atbd padehibfatienizent Obﬁa@n&hbersglgrm heed bz chibrbbenzens

d al kyl at
owing o & 1ITBABEeROBKTSTY) SPTHATRS B, %ﬁ%. neb o Thé Lfiliol & SBhariing
compomrhi M@agenmm basa@eaeér itorthesenirsgr d).

t|°| ;Jqqenqaee %gg‘gt s%%h ‘?rforﬁt ?‘btﬂo”? 0°C0MREHRESly at from -5 1o

ase use correspond to
+5°C those of step d). The reaction is carried out
usually at fro m-30 to +20C, preferably at from-5to
5 +5C. .step This step is required only when the R3
radical inthe target nolecule of the formula 10 (I)
Step gl s hydrogen, i.e. the desired PPAR activator should
be present in the formof the free acid. OQherw se,

This stéage Co%gwrﬁe (}%%Q rﬁttﬁ? @EI ﬁ%é&ﬁ@%?%?e?cﬁmula

(1) s hyiRs@en, tgreemupsmm aévatonseeuldde wseﬁ*emcfaﬁﬁemd:f the

free a%)oﬁeﬂarf}% S%%r{rﬁ%y cof %B@F‘ﬁd ?sgg&eer?&;gém& o the

eampobae iKig. Dowever. cmer(ﬁss Fssh gig!ﬁeé)aaﬁﬁ qgowpgprzg a)(;§ ocnvert:z
fo the ¢iiCb ﬁso( Fﬁ@dmgmﬁ?%amm hydrolysis may

t AL y(\'%gn ?)\gf%séeRgzL%S ar, r%ﬁ %?%ﬁ@rﬁoné FrSe is preferably

ky! b@hﬁﬂﬁroémidicsmﬂhamr(aﬁthszwaHYti@r&-mﬁ Whendgb is a

| n I 1N

i i P G %é%aanr%‘pg &?‘éwtyr?g?g‘:%gbéenmyms with

meﬁxoaé ka:bwmo thosehsitiiachin e Emoin das ceae 67 thadesis Veraiygis gmetal

hydroxgj d’f’ gcﬁ gﬁgﬂ%w ; aﬂ?ﬁg@'& %hé‘aimb%érbﬁn@ﬁf@@dﬁﬁﬁdé@ d?e used in

oI vent s ar er_ .al.c
‘a raﬁoa'rf mth@@ 1§ gaHivalests Waée gqb’gef? Suitable

en&OHO Undfer( dhiebhyls @thﬁrﬂ'reﬁerb nidt esntvemsylroretamn)pie “ether

car boxam nme ol i or ti
Focjﬂ?gﬁ‘@ Fétgraér %‘38%@ grt%en us‘f}hgﬁa Carboxamides
(N-meﬁ#%‘!@hdoﬂ'@pmr arrhaimhyanpartans. é’re@rem@aam mnem & using tert-
c f

SEE ﬁgﬁﬁk%%g cgﬁ%@x q&ﬁrggﬁlon forawg(bam EEIS fo 757C. ‘

Subseuiietito ragidification 25 the TBF Eramplp Yt prganic or

_.rnorgaﬁ%,t %88? :ﬁfréff‘eélgtgdywtheh éﬁldri&eaéﬁswﬁaﬁés@blﬁ'@ deBPAR chiral

n’enantiamer i.c
PPAR paciivaioropf Jheotarauiia | §) %@% ariipgtang pufly® of > 99% - ee. If
approprite Y o Aebhaliation t\brm)r@@arﬁc Ssdrivmss fof oBxaTRpkep |sromatic

aromat i c ., solvents refer abl y t
solvenss, ArelsiAYy Tabera: Bl Acerte iRV RS 0! ¥ afithRbte wit
carboxylic esters, alkyl ethers or alkyl alcohols, may also be carried out. This
recrystafiization may likewise be carmiad out after step e).

. When steps b) to g) are all carried out in the same soivent, praference is given io

using foluene for this purpese.

in a preferred embodiment, the process comprises the following steps:
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30

carboxylic esters, alkyl ethers or al kyl al cohols,
may al so be carried out. This 30 recrystallization
may |ikew se be carried %%t after step e). Wien steps
"b) to g) are all carried in the sane sol vent,
preference is given to u3|ng toluene for this

a)  &EeBPtng 4 the BrRle! #X fy1RiY presBRce bPggase B from
AR o N e T

B from Candida antarctica with water to give a
conpound of the fornu

| a o)
o) thesarowne e o, ARG a I AT e e 1ol SYLG Rt Wit
chmpe [Fﬁ% I Whih Ghms &k b@rsélstthbiebambasud’ab? aratecting group
aC| il e protectl o ive the conpoun
23 tq piveripe rempquiY 32@@?‘%@‘& cgound (M11) is
converted.in the presence of a nucleoph|le to a

| onpound of r I 0
o VR P, i e e
mmpounda@thefdmuf&)ﬂﬁul a (Vl) to give a corrpound of

the formula (Illa), e) the conpound (fila) is

0 S e el o

offy &n weigitompotiad ys the fdnnuin@ltapnpound (Na)
I's react ed Wltﬂ the conpound (VI1) to g| ve a corrpound
-~ of the fornula (la) in the presence .of'the base
e) -t ctpglntif (lkmpiscgoriverted the campeidt of thy fermula (Na) the
-~ hydr d. Qg 1 &ﬁﬂ;{ reseﬁ@eﬂaﬂa&t&ccata
#ﬁ'%bﬁ&g %ﬁe%gs@gfgl?g tel‘ir)rtt)i‘g:!]d“igment of the et
process is suitable in particular.for the preparation

,. f) &g@iﬁ%ﬂg 5{! & *i*éaét@ﬁ wittatie bompouhd ¢V} tegive mgcampound

- yClI i n_which C ning and the
Vf f‘)&mﬁ#%ﬁag iREERE ‘B‘Fé‘fee?%n gﬁ"a%) are in the
- CI s 1, 3-arrangenent relative to the cycl ohexyl
. rrent th .l r@ﬁéﬁbéﬁb d 3o the
g ?gd% ?cﬁgp%og{%gl ni | g st gu@ﬁ]ﬁt as
c:onfpm;mﬁdi)lwhenmmlﬂ ernatively, in th| s preferred
enbodi nent, the conpound (V) nmay be prepared by

enzymati c acytatl on with a swtabl e lipase from
This prederfed AMbORIMast ofdbe PraearsdpSWEadledlit preference is

pama%ﬁ%? & pFét%rﬁﬁ’ﬁﬁ) Bf BEmpbihd 8 of ke fortrauta (1 §n wiaht the ring A is
cydohexyl in whlc& t?% X-containing and the Y-caontaining substituents of formuia

() are in the cis-1,3-arrangement relafive fo the cyclohexyl fragment, and the
carbon atom of the ring A which is subsiifuted by the Y-containing substituent has

R configuration.

Alternatively, in this preferred embodiment, the compound (V) may be prepared by
enzymatic acylation with a suitable lipase from compound (X} as described above,
but preference is given to the compound (IX) as the stariing point. Compound {IX)
in turn can be prepared by enzymatfic acylafion with 2 suitable iipase from
compound (X) or preferabiy via chemical acyiation from compound X,

A tybical reaction sequence fo be set up, inciuding the preceding stages, is
liustrated beiow by way of example for these preferred embodiments. It is possible
by this reaction seguence in particular fo prepare compounds of the formuia (I) in
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in turn can be prepared by enzymatic acylation with -a
suitable lipase from conpound (X) or preferably via

chem cal acyl ation from c&rzrpound (X). 35 A typical
reacti on sequence to be § up, including the

precedi ng st ages is i lustrated bel ow by way of

exampl e for these err.ed
which ﬁB@sF‘BQeA ’@yCY !ge;?yé,aili\ Zdlubéﬂ% e@:&%ﬁtggﬁ I‘lg ﬁfbstituents are
arrangekeipathe @mwandagemarmemVauo ahe 1ingi A angothe\garean atom of
bgc 4 P !B ! Gt NBas R
the rlgugbsl{ Y\tﬂ %éBL;ar t ange fife ‘?‘Qx%talﬁ ube as

In the cis
configuestiati. Taet ;urocees congitiangstescrbed 4 B Pafftﬁ&*?%fsyn%ré{% Stages,

for exrghgrﬁ?ﬁ‘?ueng 'th SH&’??éé brtRfivdt bl Yalso dpityitoghe remaining

confiquration. ,The
compaansi of dhe @6E0i R WAL it & Bf HERRGY to cis13
cycioh%églﬁ%erﬁraﬁ@és exanpl e for the acids, bases or solvent
d, also apply to the remaining conpounds of the
forrrula (1) in which the ring Ais not restricted to
in addition,1thd- sot:;emeome)xwhae:hcfeﬂmwatll wadrates i dmicalgrackion sequence

for the gé%qqrgﬁ!) Wb%lécﬁ@nodﬁPPNWﬁéﬁ@t&% Whéfstémn aabterials are

uence

etthersamm@ﬂyoPU@%é&1W@PBP§an§€H@Pg%drct"‘? é‘pﬂ%‘t ?"3?@ or a
cnsltra?g% ES(?fhb el?‘ll)&ﬁ LgalframpUsos). s i, B3gydiaimsemesitil okan, | if

t
appromsgtemt@e(gptg\pe(ﬂf ﬁgrnig%%ggno o h‘%{ %\/gﬁlﬁﬁ%i@ne gt from a
c:sltra‘i@ﬂcydlcﬁheﬁh@ﬁmbnsmr thixturist afon@;tamplqzréyng m@{ﬁg@a y. 1,3
Cyciogtp@@g@ﬂgel';%@ gleo ntv@ﬁegréi nbt ¥ &h enzymatic acylation directly to cis~

exane I Sonmer xture, Ol'g exarrpl 13
1S-adyjorpeycohesan-3phgl  1VS) 1500y cPHh igRb| gy via 1.5

dlacy@‘?(%f& le%let @%"—%% 8R iBRFNERIAtE. BoiH &1 ition oﬁerrmllegnd in the

o ohexa 3R— oI V-i y )
enzyroaben chiat@é\y|g:ggfqgﬁ Q,% 4s 1glgen r@'l% cfn aﬁ n@ of the above
descibielt iaby naaoaarg rce e dibet acud&tabla prqtecsimgqgmtm Zangnd Z2 in

fonmg%nzlgf&) ﬁ W C%ﬁ%f 8%8 Ho g\rlglf 8! gﬂéﬁo%yigelo‘i‘;%ﬁah@ is also

commileraixlly, a\miabieaas tthe wa:iaq:mraﬁ)(e—qﬁ)d@re@& angjS/ .aagd@i@ire {from
Clanzarg}j | Z% U ﬁ&)&%’:@héﬂ: é)orbtﬁé %zé/ﬁ§n§ Wiﬂ%ture (IX-i) is converted

acy

by anemmpmatialdosyraeiasien ferewpats Bvaciys) & 25 ieﬁcra?%c; above to

the -{iftudfy %r%r?t{drﬁéﬁb%uw by a::éfﬂsnm:waqmycmexan -3R-0l (>99% ee)

(V-:) ( 1che-it $—A@I<§)&quglp¥xgéan-&%e-g n;?{,ﬁ@h&&aﬁéé& aRSe 'B)Z.%Hﬁi% with
3,4&%&#@‘2@4 bl be ﬁﬁ@h@wmbpendayd rthe yaresgnegs of esishic patslysts, for

.exan%ﬁ%é@prg@@%csgq\;' ¢ g{?ngﬁﬁléﬁ?ﬁ'i? rgcléag Wﬁdfrﬁirlnypé?ﬁ[t@u%héséifonate or

acidi€iion Echanbersyioy givehasdiB5-aRMoKyB38&- O@Haaz@pgwfazyépvciohexane

(VIN-E %hereagel =2 té%érﬂ/dropyranyi) After deacyiatlon with nucleophiles, for

example organic amines or inorganic atkali metal, alkaline earth metal hydroxides
or alkoxides to give cis-O- tetrahydropyranylcyclohexan-3S-of (k- -i), the alkylation
with. an oxazole halide (Vi where Z4 = halide) then takes place in the presence of
one of the above-described inorganic or org'anic bases to give cis-1S-0O-oxalyl-3R-
O-tetrahydropyranyicyclohexane (Ia-i). itis ‘pointed out here that the two variabies
X and Y are shown for reasons of clarity as a methyl fragment in the foliowing
scheme in the formulae (llla-i; Va-, VI, VI, la-i and I-). However, this is not a
restriction, since this reaction sequence can also be performed with all other
definitions of the variables X and Y. cis-18-0-Oxalyi- -3R-O-tetrahydropyranyl-
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3, 4-di hydr o- 2H pyran or net hoxypropene in the

presence of acidic catalysts, for .exanple inorganic
~acids, toluenesulfonic aceg% pyridi ni um

par a-tol uenesul fonate or "“atidi c i on exchangers to

give cis-1

evlongyBt B8RO SONTRRY M YRR B0 o

methanok; letogim!| msthefwesemceeaba@ds: oalghysiss famgxassplerinorganic acids,
toiuenﬁg\gﬁ&ﬁg d&l@' é?llxdtpﬁ?ﬁg ra-%ih@hb@@if&ﬁté hARRedyst-H15 to cis-3S-
to give
oxazybvglobex@mﬂﬁwhr6)59rfhnvht99c|!‘éhéﬂ‘sk’%JT% ofor ( gxayple, pavith - atkyl
bromcﬂelﬁibélte'sog/il WWHére %’4 ﬁxaammérabaﬁe c(o‘vithtion%ﬁ‘(@bmpbﬁnd of the

-y b TR0 e HIEpBEFRGA  Ble cBARAS - wher

R3 = 01 Ve R3 3 R6S=CE pCatalkyl 3R-benzyl in the desired target molecule, the

O-tetrah
bl S5 49050 B g Sy 10
correspoads hm\ishlsmaser'@a@@r@mmﬁl(h Eirid-y The hydrabsis mayr bgy garied out
under! %15;5 %obl Attony \ﬁgunzﬁrh%!‘.ﬁ"c bﬁnﬁiﬁéné OTRa |b§z§|c(ﬂiydr§iy5rs IS suitable
-

preforhbly f6r e in-Blkeh, Ins Mg (7SS AEIVIR Sebliened bl meta
hydrodtes, 1o exafriphs akichivinbtal aF lalicdliner eartre fristalt hyainsxidés tihesuitable

soiver\égglfgglq%aéé}g;%aés @i{;%h? 0 amcr g%lventsz to give the desired
sterecisarhetseofthe RPPARaadtvatoss t ttwow@pxﬂu: apid gepy iselepsed by
acidifi éét‘fd)rh en R £ S B afFFet g&ﬂilys@w&@bmblf‘ chARd out under

énce of aci

xanpl e i'nor gani.c
amdwa@ou@tw% olieratiNehsnihe &@FQPOLW{ (i g%?n also be prepared by
hydro@é‘:ﬁély&t@'dﬂﬁ@%bh‘fpaﬂuﬂﬁ A adyTORHis Y & pldbGibliity ;SarﬁSular when R6 =

benzy? 6?5 g&%ﬁ%il'rgggaﬁlﬂ éﬁgﬁﬁoéhb@%gé%z%gt e@ % %l_?aé ‘wher e

= Br) under basic conditions (conpound of the
fornula (la-i) and finally hydrolyzed to give the
conpound of the fornmula (i-i) when R3 = H |If R3 =
R6 = Cl-C6-al kyl or benzyl in the desired target
nol ecul e, the hydrolysis step need no | onger be
carri ed out because the conmpound (la-i) corresponds
in this case to the conpound (1-i). The hydrolysis
may be carried out 10 under acidic conditions or
under basic conditions. The basic hydrolysis is
suitable preferably for R6 = n-alkyl, in which case
hydrolysis is effected with netal hydroxides, for
exanpl e alkali nmetal or alkaline earth neta
hydr oxi des, in suitable solvents, for exanple water,
al cohol s, organic solvents, to give the desired
stereoi sonmers of the PPAR activators, and the
carboxylic acid group is rel eased by 15
acidification. Wen R6 = tert-butyl, the hydrolysis
Is preferably carried out under acidic conditions.
Alternatively, the conpound (I1-i) can al so be
prepared by hydrogenolysis of the conmpound (1 a-i).
This is a possibility in particular when R6 =



benzyl and the correspondi ng conpound (1-i) where R3
= His desired. -24- schene-it: HOFOH chem cal pct
acytation enzymatic, _gglation Z -o/ ' "o0-Z2
~ymatic tion '71 p OH acidic catalyst acetaiization
z~-0~ M "aza deacyiation R R Ho 0-13 arza base

R2 Ra - RZ" \ tr/ 0 ~ al cohols acidic

catal yst R~ p pve #) OHRZ 1 . Fsa~
Scheme . fBRe RATOF~ hydg Rl p hydrrg no;% .L R~

op' RARH Asis app%'Pent fromthe re regardlng

step a) of the proce @ cording to the disclosure,

t hesnpymaicsi op of a p s for preparing 3,9 und

of dcipatidron nul a- Z+07 g 02 rzymatc

desymmemzatmn
L OH .
O - acidic catalyst
' '  acetalization
dsacyiation

| Rq
o C N !
< z(j\ : - R’
R@\{/N o oz ]
’ : OI\ Bt i alcobols

Re | 1 acdic catalyst

As is apparent from the remarks regarding siep a) of the process according 1o the
disclosure, the provision of a process for preparing a compound of the formula

3 (V) forms a further part of the subject matter of the present disclosure.
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5 (v) forns a further part of the subject matter of
the present disclosure. -25- Rng A. Z1-( CHin
whi-ch al) a conmpound of t formula (1 X) is reacted
in the presence of |ipase ¥’from 5 Candida
antarctica with water to give a conpound of the
formula (V), Rng A _. =0Q-Z2 (I X) a2) a
conpound of the fornul a (Knd A \reacted in the
presence of lipase B fram, IQ Gandi da antarctica wth
at |l east one acyl donor ¥Q gid the compound (V),
Ring AHOOH (X add “Bhe congadnds (I'X) and (X) are
each present as the pure cis isoner or as a 15
cis/trans mxture, if apprqifjiate, the trans isoner

) of the compound (I1X) is renoved after step al) or

inwWhiChe trans i somer of conpound (X) is renoved after
step a2), and in which the variables and substituents

at) (ﬁecegr?é:c;hq%e ff&%dfoﬁ%uf&o Y\;‘?re A9 % ’ Présence of Iipase B from

oa ke # E ?h O?
oﬂandld@ ardaméﬁ vétroyatsr ﬁotgﬁ\ée ayempaund ofdhe formula (
cycl oal kenyl rings may be replaced. by oxygen atons,
25 Z1 and Z2 are each indeo-.-.-tly an aci d-stabl e
protecting group. -26- preéfgrahly, in the conpounds

~(V), thering Ais cis-1,38-cytlohexyi, where the
carbon atom of the ring A whi chxhas the OH ,
substituent has R confizguQation, ¥ Zi and Z2 are
-each -C(O-(OCrai k'4) The present disclosure further
_relates, with reference to t/pge remarks on step a),
t hus also to a process for separating a cis/trans
m xture of a conpound of the

a2) - a compound of the formula (X) is reacted in the presence of llpase B from
. Candida antarctica with at least one acyl doner o gwe the compound V),

)

" and the compounds (IX) and (X) are each present as the pure cis isomer or as a
" cisftrans mixture,

if appropriate, the trans isomer of the compound (IX) is removed after step a‘!) or
the trans isomer of compound (X) is removed after step a2),

and in which the variables and substituents are each defined as follows:
Ring A is Cs-Cg-cycloalkyl or Cs-Ce-cycicalkenyl, in which one or more
carbon atorns in the cycloalkyl or cycloa!kenw rings may be repiaced

by oxygen atoms,

Z1andZ2 areeach independenﬂy an acid-stable protecting group.
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formula (X) , wherein Rhng AR ng AR ng AHOCH Z1-0
OHZ1-002Z22 (X) (I1X) 10 1) the conmpound (X) is
reacted with at |east. -@&-aryl donor to give .a
compound of the. formula (IX).and the conpound (IX)

Is reacted with water to give a conpqund '
Preferathfl e Géinpduridse (¥) ethentiBgof inCin ;’n%fc%%eewp where the

forgd ta CTRubeHRRHE Bas B cbhfiguration, and
carbon @?@Wgéh%@a % gﬁ@%@% conpound (\/)&f%grmad i's o

Z1 and&*éﬁ@éﬂ@ﬂ@@)s@:a@&ﬁﬂ@l y chromat ogr aphy, extraction
or-distillation fromthe unconverted trans isomer of -
t he conpound (6X) and a QdHriss besiRda),

The pre@énﬂ diycloseredonpetRiaies) Wi g r?{,?g%t%%%wtmté h at | east one

AtingOsTssiané' njxtine che peraBewee of the
thus aﬁs&f%aﬁ zymecib‘g aaf fngrds a suitable 20
formula dKanwheraier i ¢ excess of theconpound (V), and the

conpound (V) forned is subsequently separated by

ogr.aphy, extr o from the
onverted trans i A 'A'f the col feimgdA (X) and any
product s ¥ or red, t he/conpound

S i ch
a?fords mai nIy e cis isoner of the corrpound (I'X);

and thg cis isonmer of fe conpound (I§K)is ‘
subseYtent |y separated by chronat ography, extracti on
or distillation from the trans isonmer of the

L rrpound éd kil S feristashen rabyh doncBOto QWE a.
) ?;frgpbum@bgi)egggts e rrred 27 i n Wme&;k)érg ?ﬂd%ﬁﬂ water
FERER e e o s e v

|?t pree@bb of<t
h

hnent of {

 afioatisr azsukable nBNERIMBERG Ot %ﬂ%%%ﬁ 6@ ), &ind t:e |
@Bﬁ& (VRTbRRbE S isastibseguentie reparFiede & &hee phy,

’ as 0

lars f h nd
MO@FEI%#‘ #?JH ?R;% & g%é&%? mre@érgg gon ea?%nr.rtgou
'(Iﬁ()*ahﬁ ka&f-—pﬁﬂ%l@%rqry( rings may be

repl aced
i} 'thep compound (X) is reacted with at feast one acy1 dcnor' o give a2
.-compound V) in the presence of an enzyme which affords a suitable
enantiomeric excess of the compound (V), and the compound (V) formed is
subsequently separated by chromatography, exiraction or distillation rom
the unconverted trans isomer of the ccmpound X and any other by-
pmducts formed, of

i) the compound {X) is reacted with at jeast one acyl donor © gwe a

compound {IX) in the presence: .of an enzyme which affords mainly the cis

isomer of the compound (IX), and the cis isomer of the compound (IX) is

subsaquently separated by chromatography, exiraction or distiliation from

the trans isomer of the compound (V) which is likewise formed and any
other by-products formed, ‘
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by -oxygen atons, 10 ZI and 72 are each independently
an acid-stable protecting group. For the -other
‘by- products which are neptioned in the process
options i) toiii) and may be forned, depending on
the sel ected process option, for exanple, the trans
in whicil Bhé S$IBted Ofadtimscontirl bompongst (i) andn®/)i arenié rappiropriaie

convertzd i B Besgees o & Puseda s i SR AEBERS orour

Z1 and/6eEe sl tigcaredpgondirencompoundr(X)onl y formed in sone
cases; and also any reactant still present, may be
renoved fromthe main fractions whi choccur in each

and in wristettis varabieoasd subaiiiuents a@s%a@kﬂﬁ“@ﬁ zn liqws, ¢
possibly in the formof addiiionat

chromat ogr aphy, extraction or disti atl 0 t eps.
Ring A t hi S!Se@maﬂ% s&ﬁﬂ@@ﬁ@@y! "33%‘ cgue or'' more
carr 3&?&3& Bforhd\eh B &ycisdiRy! or malhemmwgsdnag beepjaced
or

and/ he presence of lipase B from Candice
ant ar@‘t?’@’&eﬂ , according to iii), in the

presence of a I|pase fm mthe por.ci ne 25 pancreas, a

Zi andgggaiﬁﬁ%% r | pase f@gﬁ@?ﬁ%nas

speci es. . Mre praierabi y in this separation process

sgb?élﬁ: HRpibhBE if the process options i) to if) and
Forﬁ’negﬂg& cyco 6{“ ére re tﬁ%gclar bor?'%t m%pf tt&ﬁz%n>
maaﬁwewf adiBS RPReRR ORLRN. AT “irams

: ai;, Tﬁwmé xé&n‘&trecfe'&iélﬂmpound (V) or the cis
i . otk gt e 4

g?@lre?tgm e omiyd fomnesd mrswne@ses.oan &%c?aﬂf
s o it Sty et
mﬂwodsn&awndmnﬁkqseHskﬁedm fier arprposyiply . af addifional
mmm%gsggﬁ?l és&lac%n P dieitiznfbn atdod. ) .

in this separaiion process, preterence is-given io camying outl fhe pamcuiar

reaction according to 1) andlor i) in the pressnce of iipase B from Candida

 antarchica andior, according o i), in the presence of a iipase from the porcine
pancrsas, a lipase from Burkhoideria species, a iipase from Pseudomonas cepacia
-or a lipase from Pssudomanas species.

More praferably; in this separatfion process of cisfirans mixiurss, the ting A s
cis-1,3-cyclohexyl, where the carbon atom of the nng A which has the OH

subsfituent has R configuraiion, and Z1 and Z2 are each —G(O)-(C-;-Crahcy!}

The present disclosure further provides the compounds of the formula (llia)
obtainable as intermediates in step d) of the process according to the disclosure
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35

Xis G -C6-alkyl.in which one or nore carbon atons in
the al kyl group may be replaced by oxygen atons, 10
Ring Ais C3-CB-cycIoaIk¥b r C3-Cg-cycl oal kenyl, in
whi ch one or nore carbon ons in the cycloal kyl or
cycl oal kenyl rings may be replaced by oxygen atons,
15 Z3 is a baﬁﬁk%table and acid-labile protecting
group. Preferyed conpounds of the fornula (I1lia)
have the following definitions: Rl, R2, R4 are each
in\Nm. dependently H, F, d, Br, OH NO2, CF3, OCF3, 20
" C6-al kyl or -0-(C,-C6-alkyl), X is Cl-C3-alkyl,
Ring Ais cyclopentyl, cyclohexyl or cyclohepyl, 25

'R1, RB3RUS Arehasdr intispbrdenty e 1S, B, O, O, 624, fC1gs oup.

Nbre preferred co S the fornmula (ilia) have

t he fo&l‘-%m E?éf&r&iirlg‘ﬁg&wo Ring Ais cyclohexyl in

whi ch the X-containing and the Z3-contai ning

substi fuer \hi | §r fhofe REFEBHISERRS il flebikyPgrou
X to thellsg(ﬁle’bfstgﬁaé@ﬁn wrh'é\ig?r)g%t,r Rl, R2 and R4 are eaclfypg p

i ndepemdyrhd seplaced bypXygen a®msky|l or

-0 (Cg_C3-alkyl), 35 Z3 is tetrahydropyranyl, X is

ring ot MY BRSSPI g ob0or mare

Ring Ach@onystonisentheiaycloalioh of kycixatkenylaingsnepaxhe replaced
t he Z3; caont aj ni .substituents are in the
cis-4, QYQ?‘Y%%?%‘H%' rel ative to the cyci ohexyl
fragnent, and the carbon atomof the ring A which is

: subst i C 5 AH$AbikONOtaEngidredp. 10 R1, R2

23 and R4‘.§6J1é ggg%ﬁatiﬂ%} ependently H, F, %g ?ZF?L Cral kyl or
-O(C4-Cs-al kyl), Z3 is tetrahydropyranyt, ]

Preferred compounds of the formula (iila) have the foliowing definitions:

R1, R2, R4 are each independently H, F, Ci, Br, OH, NO,, CF3, OCF3;,
C,4.Cs-alkyl or -O«{C1-Ce-alkyl),

X is C1-Cs-alkyl,
- Ring A is cyclopentyl, cyciohexyl or cycloheptyl,
Z3 " is a base-stable and acid-labile protecting group.

More preferred compounds of the formula (llia) have the following definitions:
Ring A is cyclohexyl in which the X—céntai-n-ing .and the Z3-containing
' substituents are in the cis-1,3-arrangement relative to the cyclohexyl -
fragment,
R1, R2 and R4 are each independently H, F, Cl, C+-Cs-alkyl or -0-(C4.Csatkyl), |

Z3 is tetrahydropyranvt,

X - is methyl.
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Xis methyl. 15 The present disclosure further

provi des the conpounds of the formula (I1tbh)

obt ai nabl e as interrredi_zgge_s in step d) of the process
according to the disclosure ring .A Z3-0 O OR6
(tlI'b) 20 in which: R5 is independently H F, d,
Br, OH N2, CF3, OCF3, G C6-alkyl or 25 A6 is

Cr Ce-al kyl or benzyt V\/mchrra opt i [
Particulatiybiretartast GympeU S Ty [ nagrne Joligwing

definitio alkyl or Yis Cl Co- aI in \NhICh one or nore carbon
ons in the alkyl group‘ 30 may be reptaced. by
oxygen atons, Ping A is C=Cs-cycloal kyl or

C% Wﬁn Vih . whithwitheh Xeoantainingr 8nd ¢ Hrsh GF-BPBRAINING
int

oal kyl W 8H
by oi‘}@ n%'\émgée%? a pase- stz%t %W&?& =y
aci diragiie rﬁ, an@mm@rgamlp ghefring & @HW oy
the f a ,{?%thefollovmng deflnltlons
Ri ng’&'ﬁgh (%8%@% inwhich the X-containing and
the Z3-containing substituents are in the o),
o ity ReCl, C1-Be-atiyyt bo HEX({h.Co-ali
‘RLRZWQE%E%E and t é

carbon atomof the ring A which is
substltuted by v-OZS has R configurati-on, 10 R5 is

5‘?1“3%‘-5%@]1 or-O(C -C3-alkyl), R6 is -
z3 a kyl” or ‘benzyl, 15 Z3 is tetrahydropyranyl, Y
‘ |s mat hyl . : '

X - is methyl.

The present disclosure further provides the compounds of the formula (lilb)
obtainable as intermediates in siep d) of the process according to the disclosure

(i)

in whiclt

R5 is independently H, F, Cl, Br, OH, NOz, CFs, OCFs, Cr-Ce-alityl or
~O+{C-Ceatkyt),

=5 s Co-Cealkyl or benzyl, which may optionally be substituted by F, G,

" Br, OH, ROz, CF;, OCF3, Cr-Ceaitkyt or -O~{C+-Ge-aliov),

Y. 'rsQ%Winwﬁchoneormoreaa&onatomsinﬁwealky&gmup
may be replaced Dy oxygen atoms,

RingA is C,-Cf,-cydoalkyl or CeCecycicalkenyl, in which one or more

carbon atoms in the cycicalkyl or cycicalkenyl rings may be replaced
by oxygen aoms, "
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The present invention further provides the conpounds
of the formula (MI1) 20 obtainable as internedi ates
in step b) of the process @ﬁcording to the invention
Ring Azi-O02z3 (MVIIl) "Yn"which: 25 Ring Ais
C3- C$-cycl oal kyl or C3-C8-cycl oal kenyl, in which one
or nore carbon atons in the cycloal kyl or
cycl oal kenyl rings may be replaced by oxygen atons,
73 Zk & bass-stabie antagid-ighilet peletigo@oup. 30 Z3 is a
base-stabl e and aci d-labile protecting group.

. Preferred conpounds of the for a,.(V11) have the.
Prefefred| compryingistofithefemaula.(Hib) fﬁ\'g&k%f&éﬂ“evé |d&§Bﬁ‘P§7t°~, |
gyggh_exylt ?r ﬁygi ohept yi I ZI is -C(O-(Gl-C3-al kyl ?,
) Is tetr apyr.an r -SOPLOPY -~ o
Ring Hr ef er e ds S‘fé_}“%/rh e@‘Fo %grgt)é{r{yﬁgl %R‘lﬁ: at/he? t”'%@ontammg
I ﬁ' | g\ivisnﬁsigiaéht_si arecinstheRiisg ,aarmtnggmeonh eadjr%ve fntheheyHohexyl
e =cont al.nLn 3 i hsiituted b
Subst i FEOMD oY R GelSh SR TrROA silch is stbsiuted by

to the-GyZdhas\R configiyadon, 71 is -C(O)CH3, 15 Z3 is
t et rahydropyranyt Particularly preferred conpounds of

the fornula .(Viii) have the, follow ng definitions:
R5 20 ki nds K. Fséﬁf@?ﬂ@l‘@ﬂ 'Q’i‘ﬁ'@l’éﬁa%fg' ZI - cont ai ni ng
. and the Z3-containing substituents are- in the
cis-1,3-arrangenent, r tive to the cydohexrrl
R6 fragnedt g*ﬁﬁd&gﬁieorc%? ﬁ atomof the ring A which is
substituted by -CZ3 has R configuration, 25 ZI is
z3 - XD OB teifhyiafopyrhhlly dr opyranyt

Y is methyl.

The present invention further provides the compounds of the formuia {VIII)
obtainable as intermediates in step b) of the process according to the invention

Ring A
71-0 0-Z3
(Vi)
in which:
Ring A is Ca-Cg-cycloalkyl or CsCe-cycloalkenyl, in which one or more
- carbon atoms in the cycloalkyi or cycloalkenyl rings may be replaced
by oxygen atoms, :
Z1 | is an acid-stable protecting group
Z3 is a'base-stable and acid-labile protecting group.

Preferred cbmpcunds of the formula (Vill) have the foliowing definitions:
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As descri bed above, the conpounds of the fornul ae
(Uka) and (Rib) can be prepared according to steps
a) to d) of the process.ggcording to the disclosure.
In this regard, the same remarks apply as for the
preparati on of the conpounds of the fornula (1). The

3 sane; e&!%ﬁﬂh gycibexyilte oarmptdls of the fornul a

Ring A (W 11) whi ch can be prepared by steps a) to-b) of
the process according to the disclosure. All of

74 t hesig 01034 BoQslkeyl}ar e consequently al so suitable in
sone cases as starting 35 conpounds for the. ,
synthesis of PPAR activators of the fornula (1}. The

yiac) exanis tefraidrcpyramy o regthoxyisepieRYit o il lustrate the

di scl osure, but w thout restricting it - 32-

Ex les: GC | f.
* More preoneerapnircie b6 BEPH IS oS 3 Hlcin B2y

0.25 nm), carrier gas H2 (1.2 m/mn), inj. 250C, FI D,
. oven, te rature 130C i,sot her .splif. dQ0: 1
Ring A Rot olf | GRGHETL 171 §7een, 8 21-S8tainkl 'dnd 4R '23-containing
ci s- bubsittienecarel phitvearis 3t Btamanpesneniralgiyetodhe pyciohexyl
di acet oxycycl ohexane, 12.6 & 12.8 nin

t rans®¥"3~t acet oxycycl ohexane. To determnine the
enantioneric excess of cis-1

_ S-ac %dmt@' ohexan-3R-ol, derivatizati 6n is
'Z’i 'effe% "hept af | uor obutyr| c anhydride: 2-ng of

the sanple are dissolved in 0.1 m of

' v 3 heptg{a@,@gbﬁ Bfvianhydri de and the reaction m xture -

is kept 157at 70C for 10 minutes. The sanple is
concentrated by evaporation to dryness in a nitro

Particuigiiy eprofensd t esmpaundsgaifn the torsnuie  ¥ilirebays ethe \%ﬁwﬂﬂg
chloride. Retention tines: 24.4 mn, derivative of
ée““’””@?s 1S- acet oxycycl ohexan-3R-ol with

heptafl uorobutyric acid; 25.2 mn, derivative of

ing A €' S- e nd the Z3-contai
Ring A hept a? ﬁf}ggﬁé&yrl C%%aﬂg%ﬁbg?%g{ Bet r 355 3@;{5}::“
RN 85 ) % G- TR R

'nJI r?a%ﬁﬁe FaRd i@.\f&ﬁammm ufﬁ'neflﬁﬁgr‘-\ sx;nﬂdhemakbsﬁhﬂedby '
SplLI a e Reaction of a cis/trans -
' mxtl]'pgg%%'aé%%%@? WS diol with 25 vinyl

acetate 4 ng of a 60 to 40 m xture of

>4 ms/trggfoﬁ:y[_(%l ohexane-1, 3-diol are dissol ved in | n

Z3 is tetrahydropysanyl.

As described above, the compounds of the formuiae (Ilia) and (lHb) can be
prepared according to steps a) to d) of the process according to the disclosure. In
this regard, the same remarks apply as for the preparation of the compounds aof
the formuia (I}. The same aiso appiles for the compounds of the jormuta (Viil)
which can be prepared by steps a) to b) of the process according o the disclosure.

Al of these intermediates are consequently aiso suitable in some cases as stariing -
compounds for the synthesis of PPAR aciivators of the formuia (1).

The exarﬁpies which follow are intended to illustrate the disclosure, but without restricting it.
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of vinyl acetate and 5 ng of enzyme according to
table 1 are added. The m xture is heated at 25C and
sanpl es are taken after 2lL.and 45 h. 30 Table 1 Trade
~ name Organi sm Manuf act ur er | GenBank Accession
No. | Patent docunment Chirazyne L1 |yo. _
Bur khol deri a cepaci a Roche AAT85572 Di agnostics - 33-
~Chirazynme L1 c.f. Burkhol deria cepacia Roche AAT85572
Exampieginostics Chirazyme L2 |yo. Candida antarctica,
Roche CAA83122; Fraction B D agnostics EP-A 287 634
Chirazyme L2 c.f. Candida antarctica, Roche CAA83122
GC amglysisacti on B Di agnostics Chirazyne L2 c.f. Candida
antarctica, Roche CAA83122 C3 Fraction B D agnostics

Chi razyme L7, 1yo. ,Porcin s Ro 591 p
Detergjinglionst i ¢sOf Li padl¥ ps ngﬁ%o}%ng%gs Andh SE(%Q e CERRAEX325
(30 m330,2546m & Ep2T juan ), iqeaser gas Héﬁ&ammlntpl_n;.pé%"@, FID, oven
d, : F yme L2 lyo., Chirazyme L2
temp%@g_g?%{fﬁgs‘@%ﬁ?%@u@?f. C3 I!lgmref ere tially form
Retentipg. times:moHd8cemift e§is-T-RCRIAVEYIRNEX A3k, y K min - cis-1,3-

diacefSRyEINBXAnE, 12 & 1XBiminzye- 1, B-dincetoxdydicirgxaeel 1
c.f., Lipase PS and Lipase AH surprisingly 5
preferentially catalyze the formation of cis _

To déterahat ¢hd r emantismeyicl exeraneol, Bisdl Blacetxyhyciohexan-3R-ol,

cerv g, ROEAREI ORIt Misias g\ paesample are
dissolived irs Orfon 2 deptafluorelutyrio pnhydrideand the geagtion mixture is kept

 at 70°PRRAREHIRe8NThd sarfiaiecdidibttéd by Reapessionfiotdigness in a

nitrogggr_ét!*é:aunlnaermd taken up again in 0.5 ml of methylene chloride. Retention

fimes: 244 min, derivative of cis-1S-acetoxycyciohexan-3R-ol  with
heptafluorobutyric acid; 25.2 min, derivative of cis-1 R-acefoxycyclohexan-35-ol

~ with heptafluorobutyric acid;

Supeico BetaDex325 (30 m x 0.25 mm x 0.25 pm), carrier gas: He (1.5 mi/min},
inj. 230°C, FID, oven temperature 100°C isothermal, spiit 50:1.

Example 1: - Reaction of a cis/irans mixture of cyclohexane-1,3-diol with
vinyl acetate

4 mg of a 60 fo 40 mixture of cis/trans-cyciohexane-1,3-diof are dissolved in 1 ml
of vinyl acetate and 5 mg of enzyme according to table 1 are added. The mixture is
heated at 25°C and samples are taken after 21 and 45 h.

Table 1 |
Trade namé Organism . Manufacturer NCBI GenBank
: Accession No. /
| Patent
7 : document
Chirazyme L1 lyo. | Burkholderia cepacia | Roche AAT85572
] ' . Diagnostics
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10 enzynes may then be separated, for exanple, by
extraction or distillation. This also succeeds in
renmovi ng cis-1, 3-di acet oxycycl ohexane from
commercially avail able c‘lgfrans m xt ures of

cycl ohexane-1;3-diol. -34- Table 2 1) Enzyne 2)
Chira=fH¥€1S¢t ON PRukholertel did ONRobh@oacet at e e
of cis-diacetate from4) Chifpmgmstids! yo| 94% (45
h 34% (trans) 58 8%98 2% Chirazyne Ll c f] 100% (21
Chiraryme 2.27ye ( t | GaABYida AMaEclga1 % | RPpBRe PS 1004AABHR2:
59. 8% (t r anshragondd 96. 1% 'Li pRAgnastien o (45 2p a4%73864
(trans) 55./7% 100%cis Chirazyne 12 c.f,. 100% (21
Chiralym82L.2%di sCandiasonarciizanpl eRech®eact i on (CAAB3122
C2 cis/trans njktastiond cyci ohexpb@mghostich ol wijth 5 '
vl Anat Ak A A e 4 D A o 4 Az ANl la an
R (S e Rt
C3  Cis/trans- cyciasfiBliShe- 1, 3- di o PRI ol ved i n 900
Chirafyme @7 BT yPofoRid phntrpaset hef Ro¢h® nl of vil 0591
acetate are| added and 1.7 g of Didgmstics (Chi tazyne L1
—lyo ) are added (200 After P24 h_the protein is :
LipaseiiQ er ed of f PePHAITRRAED sol vehfmano Bnayes [ HisA 331,37
remai ni ng o $¥eR&LI? aken up in 11000 m of cyclohexane
Cpas@ & wasted bt adhBRes Wb T IPAnfEncdEnymees | The
organi c_phase i1s renoved on alrotary evapotator. 10

g of cis-1, 3-diacetoxycyci ohexane are obtai ned as an
oil (23%yield sed gn the cis/t m xture, 95%
The egzymes G aMRe IS aIara Ll of 105 a8 it bhe . €3

' prefe:@'mtalgi forah tisy elsohexaaeethtds. ldi addition,gheeenzymes Chirazyme L7

., Gl TSRS 14 D USSR 1 EIRY A ol

.preferaRtielly 2otafymentheaformafipatdfans diacetate from cis-cyclohexane-1,3-diol

wit SH{AEAS300Y ) AR Ao urkieseTiy ! ety Sipling i

ride or wt
~ predogiaantly epnvsageoniydo w%trﬁﬁﬁmn%ﬁg%?aﬁ?gﬁ%?)-f rom

Or gani kum page 405-7, 16th edition, 1986, VEB

The rgiexﬁjrlsegh ;mggéégéggé%BQfé?%%%ﬁégéﬁggg tme E}\e( %S-gé io?)the tp%rticular

enzymes may then be separated, for example, by extraction or distiliation. This
also succeeds in removing cis-1,3-diacetoxycyclohexane from commercially
available cis/trans mixtures of cyclohexane-1,3-diol. ‘
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Enzymati c desymetrization -35- 21 g of a 96 to 4
-m xture of cis/trans-1, 3-di acet oxycycl ohexane and 0.2 .-

g of
0.1 M pot assi

Chirazynme L2 |yo.

um phosphat e

ar

buf f er

(pH 7.0).

gqadded at 25C to 150 nl of
The pH is

kept at 7.0 by addition of 10 M KOH and the reaction

Tablergxture is stirred for 5 hours.

The reaction m xture

is then extracted three tines 5 with 100 nl each tine
of net hyl ene chloride and the solvent

is renoved on a

rm‘nr\/ p\/nnnrm‘nr 15..8 g of-eis-1
1)Enz§nit‘?gt oxyczcl C!I]Q?time&%rol 3re obtai ned4)(yi elﬂ 8B%Proportion
ased on the{cis/trans mx 999 e s
.absol ute confli gurati on was Mgé@%?egaﬁ%d Egiégl"n‘tﬁfztzaé‘l%ﬁl;'s on ?'ﬁ"éhacetate

chiral HPLC g

nal ysi s at a

clc QC (D _(A_1f

| at er synt h

etic stagéfrom4)

CT 9 \J\L \"I‘

ChiraamellF B4. (exd

l 1o arnb oy
1T OUl UIJIICIlyl

8% (43 hby

U)(d.LUI ’-I- yl

194%dippgli so

nS&BY¥eh_kn

rethoxy) Ty

ctohex

§8.2%

Chirahy Bl £AE S ML

&fdodh (211 S

CEeHE, (Itljal'zs

ghadiol | o

B4118;,

rrcTIruacad 10U 1

Lipas@BEording to

rostidle LIl

1 199% fAkemt | o

preparatio

59.8% dragpleci 4

rocess

2%exanpPh-1%

Lipasd AR) Of conpg

UD@s & nf he

f o4 3y @mné)fl

F 35790 0

1864 Qis

enzynmatTTSct

ETTE ||1 gesy

HOQ &

B Ny r i 92 -AVa (§iS)

MetrrZatron
arat
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Chirazyme le2 6% {¥%- 2
- su6bonaie (a j

Exarrpl es 0 0 deacet yf atl on

Exan%p:?; &eac't_%n og a ci

s&trg% mix

re

T ke
NaOCHa '

ycl.: ohegal% 103-dno[ with

vinyl acetate to give 1 3-dtacetoxycyciohexane

30 gof a 60 to 40 mixture of cis/frans-cyclohexane-1,3-diol are dissolved in 900 m|
of methyl tert-butyl ether, 100 ml of vinyl acetate are added and 1.7 g of lipase
{Chirazyme L1 lyo.) are added (20°C). After 24 h, the protein is filiered off and the
solvent is removed. The remaining oil is taken.up in 1000 m! of cyclohexane and
washed four times with 150 mi of water.Th'eror'ganic phase is re}'-nc_)ved on a rofary
evaporator. 10 g of cis-1,3-diacetoxycyclohexane are obtained as an oif (23% vyield
based on the cis/trans mixture, 95% cis). .

Example 3: ‘Chemical acylation of a cis/trans mixture of cyclohexane-1,3-
diol to give 1,3-diacetoxycyciohexane with subsequent
enzymatic desymmetrization to give cis-1 S-acetoxycyclohexan-
3R-ol

Chemical a‘cyiation

cisltrans—Cyciohexan&‘l,3¥di0i is converted by simple acylation methods with
acefic anhydride or with acetyl chloride, as are known, for example, from
Organikum page 405-7, 16th edition, 1986, VEB Deutscher Verlag der
Wissenschaften (Berlin), fo cisfirans-1,3-diacetoxycyciohexane.

Enzymatic desymmetrization
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para toluene a sulionate suffo ~ nat Exanple8 rO
OH oOW H - Z3 0 Ore KOBu F E xampie 9 ~r
N~"~"0 O1.) KOH tent-butgnol- 2) pH6 0 OH Exanple
10 F N ojao Exanple 4: ical acylation of

ci s-cycl ohexane-1.,3-diol to cis-1, 3-

21 g 8’55@/%% C% gt'pﬁ%ﬁ c\f\él{rgné Upbg: %ﬁ%@éxﬁ%%ﬂ@%ﬁe and 0.2 g of
Chiramyinse IL2 a@etmyaqmda m% C3te db0gnicatfith patapsing @hosphate

.buﬁ’erc(??{ rd on m?ﬁ?;glk%t%ﬁoi 0ty é@@i‘!’@ﬁ ®d ObMI ROMPhAd the reaction

acet’i ¢ ydri de or

~ miﬁur@c@t%ﬂ”%rf@’r5d§3UfﬁsTE?e‘eﬁﬁm m!%tsve é%é‘h‘?ﬂ ext fﬁﬁ@a three times

h 1900ADideem tirkd 6ﬁ9ﬁetﬁ né, cHibtibe eftid ke sohB86,is YERoved on a

Deut scher Ver haf t
s SO T B0 PSSRSO ot S e o
83% lﬁ@@dfﬁﬁtmezakﬁtms Aindurks @eg>d39%). The absoiute configuration was

asagrteéjs IR)" %\eaarnecgggﬁécé‘t‘ﬁlfaq hﬁ?ﬁﬁe ag\g%sh Gt ga ‘Pétepgyhﬁ'@éﬁestage of

SSI um

c:s-s%&%ﬁaomqumytmeth@mcm@h@@n $Re@piexample 8) by

 comp&fdiH @ith KRowrARAbidn@B rRbtelE] M KOH. - The reacti on

mxture is kept at 35C for 6 hours and then 5 heated
to 75C for 1 hour. Subsequently, the m xture is

The Spehes! il owfiGhauliblseis ended ionilusiuate tre pefartion prooess

a3 B S Qe S P gl ) e Bfodp o

(h. time of tol uene The solvent is



removed on a rotary evaporator. 121.3 g of cis-

1S- acet oxycycl ohexan-3R-ol are obtained as a

colorless oil (87%yvyield, 99% ee). 10 Exanple 5:

I ntroduction of the tetrahggr"opyr anyl (THF)

protecting group to give

ci s-1S-acet oxy- 3R- (0- tetradpydr angl ) cycl ohexane 25

g of 87% (138 nmol) cis-1 ag yc )ci ohexan-3R- ol

(> 99% ee) are heated 15 Wwag¥ 166 mol ) | ofgpnematic
Schersenkdl hydro- 2H pyran in the presence of 1.76 g | ( @e&mmetrization

eq.) of pyrldlnlumparatcﬂue fonate in 125 m of

toluene to from50 to 600G W rring for T hour

3 4 -dihydro-2H-pyran
The quantitativeE¥aBRIE%A i & noii t oFed by means|of - Wee 2t Bl

GC anal ysis. The reaction m xture is | ed and{t Ng¢snate
preci pitated pyridinium p J‘y sul [onatg_ S
filtered off. Tf@x -- um p

t ol uenesuf f onat e by a f|| tration |s not absol ut eacgw‘am"
necessary, since sodium nethoxjide used_in exce s haQ s

the subsequent deacetylation @ al ifzes] the gcidic
pyri di ni um par a- Examplessul fonet.e3a d the

The resultlng§> (j/\

=

deacetylation is thus not afteécted.

filtrate is used without further purification ih tkewnu
subseque deacetyil ation to )? |

cis-§ %3‘('@ %tra e, S-01.~
Concentration of ™2 ‘ iltrate results in an. 'iI

the main conmponent present bei ng cis-1 S-acet oxy- 3Ruethanol

(O tetrahydropyranyl)cycl ohexan ith a nolar

pﬁﬁmmum para-foluene
242. 32 (CI3HPPOYITS\VE \(El): 2 |v|- Har)

onate

6 tio g o
ci s-SR-(Otetrahyrop_%\)cycl ohexan- 30 1S of| Thé e
tol ueni ¢ sol ution of

ci s-1S-acet OXy.- 3Rx(O tet rahy nyI ? ex ndz(OtEu
from exanple dmR(ed vv|t
and Egawmpe® wi t A : od|

nmet hoxi de- net hanol- soI on The quantl
‘deacetyl ation may be 35 nonitored by means of ;_g'ﬁi“atm'ma“d
anal ysis. The workup may be eff cted ebt haiq by P

- I;% =956 B hod A) - ter strrln gt
roo a@%eratur .. a.Leaction

]
mxture is adm X WtWGOOM of vvatfter t he
aqueous phase has been renoved, the toh&€ne phase is- -

Examext r ZCtT&gersmzzlairmgcynl%rt%nw t 6cqg-cycié}|ex\qa'ante?{ 3'-(%0?6‘%9: cis-1,3-

diacetoxycyclohexane with subsequent enzymatic
desymmetrization to give cis-15-acetoxycyclohexan-3R-ol

Chemical acylation

cis- Cyciohexane—‘l 3-diol is converted by simple acylation methods with acetic
‘anhydride or with acetyl chloride, as are known, for example, from Organikum
page 405-7, 16th edition, 1986, VEB Deutscher Verlag der Wissenschaften

(Berlin), to cis-1,3-diacetoxycyciohexane.

Enzymatic desymmetrization
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5 aqueous phases are conbi ned, saturated wi th NaCl

and extracted three times with in each case 600 m

of tol uene. The other cis-J],3-cycl ohexanedi ol

derivatives which occur during the process, i.e.

those starting materials, by-products or precursors

whi ch do not correspond to exanple 6 or to the

by- product forned with 2 THP protecting groups,
166 g efheis , sliataterycyololiskane @b i fug erCiﬂlF@'YmﬁJégdso 1@re added
to11l BF@SIeM ﬁi&sﬁﬁ&ﬁﬁ\&sp‘ﬂé@é Baffar Gt &W), BAd tREBH is kept constant by

er reduced pressure.

additign s:fsw( b KOH- ahRIFRsHoRNINER: o keRtapt 2 ofor; & hours and then

heate@ibtoavsﬁsd 88 1ahe@. @dmuegtty W migtupars topoldd o 87Qand the
ase 0)

reactigee[rwgél eld 6?1{%%% g‘gdb pve:mgﬂg C'Eée &‘?'gbeé? ia filtered off and the
reactﬂh&niir&rré@ tetracteyidwice pith&tf inkeatcb Hieennt hiarie. fhe solvent is

, remc)\i%m %“q?tameggg)g? 0122?%?% é%lf ﬁ?ﬁ%sécety@c%\%@&exaﬂz@%oi are |

obtainashpe exolpriessail @ vleid.> A8l §2)-t he reaction mixture
is 20 adm xed with 200 m of water and the biphasic

m Xt ur sstlrre for
Exanpl 8| fErducipR It HrNoPaRYBIEHE, Brolertipe group to
di sti | gk oisk1 macmbxpm-(ﬂuetmypbopytml)qydee
at from 300 to 150 nbar. The viscous residue is taken

up with 90 mM of toluene and 14 m of water, and
25 g afl87% ¢136 vimals cis-35-arstoxayciofiaxend2R-okit 89% I3 are heated

with b|5°é‘ sig ?ﬁdﬁ‘%ﬁ&zeoha@ 4bcﬁﬁ?dz§i—ﬁﬂfﬁ%nt e tﬁEa%#ése@fcé of 1769

(0.0524. ﬁ@ﬁa }agrﬂdtg@lmnpaa@~ olyplienuionsie iaﬂéﬁ i 16 GeRE 16! fidim 50 to

60°C with éuﬁingh@(annduplm&qummam relabtidn ¢ exonitdued by means of
se st

6 gt e 2astof ubdiPads BBt ARg B sFekhed pyrginiym pere-

toluesasiliphatst @& fitlerache offy - grieducembyaheadt wither  DymidiRium  para-

tolueﬁéﬁ{lﬁ%{en gogg L% u ﬁﬁratlbﬁ”%] n ndf ¥BLSreRP! MitleRsaR ”Ei?né@ d %od ium

organi ¢ phases are ¢conbi
methandewe@olﬁc@masﬁt isdhensitrseqegnt dgapely @@Peﬂeutfa“zes the acidic

pyndi?u!) %ér@tﬂi@bhé&‘ﬂfﬁr%ﬁrsﬁw bh@)’tﬁb%@é@ﬂﬂbﬁan Qé thigs not affected.

taj,ned,as a .col orl ess, Oi

The gppiling @rate ds Qs%wﬂgggg f\(lmsther plii dalin Ol 1% SUbsequent
deacéﬂyﬁa’ﬂbﬁ ﬁﬁ%t@Xwateimsﬂmmﬁanyl)cmexan -18-ol. Concentration of

Otetr 0 a
the ol 2l h 1 AL ey RIS RBIEhED R e Ny 15 mpet-aR-
{O-tetré‘,j'lyrﬁi@pg&hyl)ml()ﬁemne 160 & molar smsExahpha.32: (CsHz04); MS
£1): %{( I*/IatH with
(El): cx oronet hyl ) - 2- (4 flaorophenyt)oxazole to give
cis-1

Exa ri%fg 5 ‘ébr]e?c_ﬁ?ilﬁﬂBﬁn ¥b) gz @ts-wméﬁhyﬂr&ﬁ@nyﬁtya%exan-

The toluenic solution of cis-1S-acefoxy-3R-(O-tetrahydropyranyl)cyclohexane from
example 5 is admixed with 115 mi of methanol and reacted with 7.48 g (0.3 eq.) of
30% sodium methoxide-methanol solution. The quantitative deacetylation may be
monitored by means of GC analysis. The workup may be effected either by
method A) or B):

Method A)
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cyci ohexane -39- 1.5 g (7.2 muol) of
cis-3R- (O tetrahydropyranyi)cyci ohexan-1 S-ol are
heated in 40 m of toluene with 1.17 g (10.1 mol)
of potassiumtert-butoxi dé8to 55C with stirring for
20 min. Atoluenic solution of 1.74 g (7.9 nrnol) of
4-(chl oronmethyl)-2 5 (4-fluorophenyl)oxazole in 26 m
of toluene is then added dropwi se at 55C to the
After %&@iﬁf an réﬁnutdm;ﬁeraﬁrecwnmmjmnn 2ohouadyitheorgactibe mixture is

admix%;g %%ﬁmrrﬁ té}iéq?et'g ﬁ@é%ﬁd:{a c@?sgyh%g% é%k%_rﬁéeé removed, the

toiuerfeeﬂ@ése)m exiratted B fimessobese mn&?@@/ Teloeh weaterin gachocage. The
aqueqqeeovfﬁag% éme é%n%ﬂ% Oé!i Shéd Wltﬂg\la@ﬁﬁ@ @kfr@&‘de@f’chﬁéfe times with

or anlcpasesresutsm[a l
in eattaviasg 600 4% @thp{gengf Thes othegrociggl,3-cyc ohexanediol derivatives

whlch(écf}druﬂhﬂﬁg HhseEsy, -ide. thﬁ%bh@tedlné fateatals hpghpopgucts or

preCU(.o@zq pﬂ%;i{@;(n%n ,%gpr?ébsqu %gmﬂ 3 b %ﬁi&% %& p(?'édégtq‘o%ed with
2 THPh@@@éctn@/ Lm bremsie casniniatterasolfroket nemppunﬁsunameoaqueous

oo bl i, ¢ AU Sonconymed uer o
press(l% (ois—BI-(a)}ﬂ’ep’aby@nowmapquem—ﬁ &x9) Eyrhtaimed A 2 coﬁorless
t Eﬁ gP &r 85> d7e0 Rl Oé Wé@dt@fr&hg@%om’a‘mymn cis-18-

ro Be

oup tq give
acetosss:w@f(%aﬁr phen-wq oxa rs 4- ITRRRRRG y ) cci}%'l?’ﬁw%@(&%ﬁahydm'
pyranﬁ)@sl'cl&%%rm 9-di heda molerulal Weligihit of 200.28 (Cq1H203); MS (El):
S-(2- (4-fl uorophenyl)oxazol - 4-yl met hoxy) -
199(%&' hexan-1 R-ol are stirred in 9 m of toluene with
3 m of nethanol in the presence of 113 ng (0.1 eq.)

_ yridi ni um para-tol uenesul fonate at 55C for 6
Methtﬁ%ﬁ? Subsequently, the reaction solution is
extracted with 10 m of sat. aqueous NaC solution.

After 's‘i‘in}lrﬁj &t %bhﬁ‘iéh@érat@fé’ fdr, 8 pebt. dhéwans,direl reactivenmixture is

aduct. whi
gt S0 Bk o A A B oy, Excoss
3,4-dihgRi-REl-pyrahh enstharcly tolpéas andTWataa'rag'amilstﬂ}ﬁeiae atﬁn internal

temn concent ! géﬁg @%23 oré%ﬁnggaﬁ'@gwﬂ'lde 5&%&5@?%&8&?% taken up

wrth eomopf dcptyxenet ard 140l edf watasr anchadpyxediagih 25 g of sodium

‘ chion@}as A%teq"?t {*piphasic meture has been stirred the phases are separated

uor op hen SDoxazo

and the pauisbIs ESR s [P0ra0kH: WEh A RoSGOTT B4 ey other cis-

1 3-cfé ﬁ%xéﬁégnm&ﬁranbeg witicthasciredurireptieeptocated,e. dhose starting
er Yo CI'S

mate(lgls( byarg V‘B‘ét%@reﬂ-]%’f%f""hﬁcw f’ﬂe‘f%&aﬂ%ﬁ%’f‘gﬁg example 6 or fo
the ;y@t:iabt f@sedvivith 2 TR eeotecting guiouhs.arguaint ¢s oﬁater—solubie

comsite ¢ OB TP e T B i ana
concentsataG-urief 4etilicad ppeasuye.)aikaz6)-Tstrahdomysanybreishexan-15-

ol is Sﬁakr@a%s a colorless oil with a purity of > 85% -and a yield of > 95% based
on cis-1S-acetoxycyciohexan-3R-ol. The cis-SR—(O—tetrahydropyranyi)cyclohexan-

* 1S-ol prepared in this way has a molecular weight of 200.28 (C14H2003); MS (EI)
_ 199 M- HY).

Example 7: 'Aikyiation with 4-{chloromethyl)-2-(4-fluorophenyl)oxazole to
give cts-‘!S—(2-(4-ﬂuorophenyi)oxazol-4-ylmethoxy)-3R-0—tetrahydropyranyi-
cyciohexane
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in crystalline form the inpurities also increase ’in
. the crystallized products with 35 every further

concentration of the noth liquors. Sinple

chromat ography with. et h%g acetate/tol uene of the

ci s-3S-(2-(4-fluorophenyl)oxazol -4-yl met hoxy) -

cycl ohexan-1 R-ol obtai ned above as a brown oil | eads

alternatively to substantially better vyields.

1.5 gQii2 matnobr afpbig-3RdOctetrabydicpyrany!erdehexantlSedl are heated in
40 mlpéfetag.gn% \Fvﬁljull / éfg Cﬁ@ mmol) of potassmm tert—butoxmie to 55°C with

| -
stirringrfo. 28-win. b tejusnigosg! 'ngoyfa)él X\?%Zf? Qe( F§M'r@é%mmem¥') 2-
(4—ﬂu<5r%§ bﬁ A azole ln 26 mlhof toluene is then ad]dedtdropwzse at 55°C to the
nyl ).oxa me
reacti) Sk FAREIPEIE O A5 P THRTIER RIS sfiped at 55°C

for akﬁcﬁﬁﬁh&ﬁmhe MeadiiboFisMBoniiSrgd bgHPRC( Mg Jeaction solution is

subs%uﬁﬁg%gﬁ%%(éﬁ W haﬁb ‘{‘;’%‘ﬁ?ﬁ'ﬁ@ lng rousI sttmrr}g ﬁopcentratlon of
the cmnbw@d(cggarmzmwsas a@md r@bm%hamm aﬁéﬂ%o&%w of cis-1-(2-

(4-flu @I@H% z@a[—&;ﬂ’rﬁé[fﬁb@ﬂ@@&eﬂﬁh?dﬂoﬁ?ﬁ%&lol‘%xﬁn@ having a
molec;yl@r ‘G@Qt‘?o? 33. f‘éd%ﬂ#@ﬁ?‘ﬁ%@%ﬁah 337 Pret hoxy) cycl ohex

an- 1R- ol are dissolved in 175 ml of chl orobenzene

oo R S s e gcan n

subsemssit mletadhmenti afi tiel iptrabiydrapyranyt protectang group to give cis-3S-

h | oh
- o e g ae st i s, and

to adm x themat 0OCwith 175 m of 15 chl orobenzene. :
Exarn Ié*ﬂ:nR%%@%ﬂ ofgtr@tﬁréﬁﬁd&amhyl pfoteeting group to give cis-

352 AT oy %ﬁéﬁ?’?gﬁﬁﬁ-ﬁﬁ’ﬁg °e

- After stirring at0C overnight, the reaction sol ution

23 &S @Xé:%r .?ﬁérﬁg t g%ffe?id ”Eézs-é»@k nglé%%é?i&ylmethow}
cyciois@karaﬁB-Oiaw@ §ﬁﬁ@énlﬂr Qt @ﬂi anweﬁ%dﬂ’@eé eafsgiedhanol in the

prese&% e ?%"nﬁ@ (bR Bgbr &Py Riihiude FaFs-Bidenadutioham 80 550C for 6

hoursg; egg@ttsa Hoa repcfionopplelion jo Rxratted wilhiP ifplgf sat. aqueous
NaCl caemhidiexivl this Bxosgtie,hyhy 163@&bhbb@m:hdt pragignthwhizh stems

from ﬁm'sg‘éil?éﬂ‘fl&‘ﬂ }'é‘wu&{ageg?ﬁgu i t %Qﬁé’{h\él? and has 2 THP
proteciirsy 2gr088s (. zre(nalns in the aqueous phase. The organic phase is
conc%lﬂ'é%c&@[ﬁj‘?@" é’ﬁ)r? %dnrggg{?me Qasgl}fﬂgoﬁl‘”cf@)ﬂ W’gahiy vzscous ol is
stirredf thﬁsaszttteczﬁmsmm) ethes (Aftarn) several (Iauss) 442’@ oS- ~(2-(4-
ﬁuoro?b@ﬁﬁl’%@xé&%kﬁi@{%%dé@' \SyGAIbNRIOE AP tAIzSS it 1>Ca89:08e and a
purity of 99%. After the mother liquor has been concentrated, a further 24% cis-3-
(2~(4—ﬂuorOphenyl)Gxazol-4~ylmethoxy)cyc!ohexanol crystallizes with >98% ee,
but with a purity of 89%. Although further concentration of the mother liquors can
afford still further cis-3S-(2-{(4-fluorophenyl)oxazol-4-yimethoxy)cyclchexan-1R-ol
ln crystalline form, the impurities also increase in the crystaliized products with
every further concentration of the mother liquors. Simpie chromatography with
ethyl acetateffoluene of the cis-35- (2-(4-ﬂuoropheny!)oxazof-4—ylmethoxy)

cyciohexan—1 R-ol obtained above as a brown oif leads altematively to substantially
better yields. Chromatography and concentration under reduced pressure resuit in
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& ol WEIgnBOSS BY (ChsHFROS)MS IBSI) 454 (Mt

function to give cis-2-(3S42-(4f1 uorophenyt)oxazol - 4-
ylnet hoxy) cycl ohexyl -1 R-oxynet hyl) - 6-net hyl benzoi ¢
acid 30 Exanple 10a) 7.79 (15.1 mml) of 88% et hyl
ci s-2-(3S-(2-(4-fluorophenyl) oxazol - -

yl met hoxy) cycl ohexyl -1 R-oxynet hyl ) - 6 met hyl benzoat e

c15-3%%{%§bér@%ﬂﬁngg]x%%bgg fdtgcﬁc gl eg{';tﬁgoﬁé%gegi asﬁr:’}tg Nde as
white SulvgstglsentThg  Tesultingf %B&(Qa@eﬂl&lfeeae‘ﬂ &7 P{‘%ré’g“eth Xy)-
cycioq#QW@?%as@ 35iaP weight/ L9 ABE (3,8 sFNOLLONS (TOF MS

case under reduced pressure until a cloudy,
ES+):129h8 (Mgl ).ow product solution results. This sol ution
Is extracted three tines with in each -41- case 24 ni

f nethyl t - bupyl o
Exam%gg @Ee@ﬁqlgi%%g“{ﬂ twgttggl &—ﬁéﬂo&?@t@ﬁdﬂf-@%bg\rﬁﬁégioate to
with 5givid afethykt mZdﬁ&-@y(@ﬂﬂp@phﬁny{)qcamol-tl-yimethoxy)
hydr ochl X
T e '?’
(2-(4-fluorophenyl)oxazol - 4-yl met hoxy) cycl ohexyl -
59 (ﬁ ﬁﬁfﬁﬁf rBf'&563§f{t2b()4|-1*ﬂﬁfréﬁhénﬁ%@@zdl-@?lrﬂeﬂmmp:yclohexan -1R-0l

are d3§scgveq et ,orBln of Tﬁﬂg}c}b%nzene(y%ng\h U fhixE8NaPBoECWRRES 54 g

{30.9Fh&oB- 68 Polzdsiun ftbttdutpkiday Wierstyely, 4t plsee presiiec e initially

o el AT G BB PORR e et o

. potassfune n@nt-butoride cagxedliss, @nd> tggagrgwdﬂgerﬁua owE 32 i of

ey i he i SISO b 12

stirri r@ |sf|| | Wilgast gTCrbvdrRight kg rabstiomsolutior & éxiracted three times
ecry I za

with 44 gnlzaa(oggtr?% o% Iw%gﬁa 3)1163 r@%w ﬂ)ﬁlé}se is dried over magnesium sulfate
and déﬁmbwuudimtdmyquebwr@xﬁ lhig Feseity-in @ brown oil comprising’

from ng %@ gggnegéhggﬁ,ﬁng ?K%@(Qgg- S\"__’d kaz&mﬁmethoxy)-
cyciogwél ‘)R-@x—amﬁi’y{ﬁ@ﬂye’my&@z@aﬁ gvr‘gcr}nﬁgp) gfu /\wﬁ? O |further
punﬁ&%ﬁorfhoixﬁ)e(gutf&ed‘de%@ r@m@!wils) Ptz ebsiufting nethyl c;s-2-(3S—(2—(4-

cycl ohe

ﬂuorqytgergi)pxa@-&,‘ytm E&z@c&c!eééﬁﬁ JW )—%kt&t@?@%@%ﬂ}e has

chlongﬁ%n%%e G\Mfﬁ:ha?b' ! é%@rg (98 \Gemendl P bf frﬁéﬁwPE -bromomethyl—G—

but anol at 70C overni ght. Subsequently, three ti mas
85 m of 'water are added and in each case appr
Exarﬁbleﬂiﬁsol-lydmlyasse aindt releageofly uaridifiGation ce the cafboxY‘

pressure c;{ G e ?bd ue ext‘_{, Lﬁg_{zh(ﬁﬁubfmw”dxazo}.d.-

36 ni ea I'me o mstﬁ i sobu
ylmethoxy)cyclohexyi—1 R-oxyn%ethyl)—ﬁ-methylbenzmc acid

Example 10a)

779 g (15.1 mmol) of 88% methyl cis-2-(35-(2-(4-fluorophenyloxazol-4-

' yimeﬂuoxy)cyciohexyl -1R-oxymethyl)-6-methylbenzoate are stirred with 2.99 g

(45.3 mmol) of 85% potassium hydroxide in 78 ml of tert-butanol at 50°C
overnight. Subsequently, 78 mi of water are added three times and approx. 80 m!
of solvent are distilied off in.each case under reduced pressure until-a cloudy, light
yellow product solution results. This solution is extracted three times with in each
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25 ketone. The conbi ned water phases are adjusted to
pH 8 with 35 mM of 2 MHCI and adm xed with 21 m of
n-butyl acetate. A further 10.5 m of 2 MHC are
used to adjust the 2-phask! mixture to pH 4 and it is
heated to 90C. The phases are separated in a '

case E&ggﬁ%% [er%ﬂ%g%gi[t%}ulgﬂg%%%rv ) C}Egg}@%ﬁ%gﬂ%sgﬂ?%:pégn removed,

~ the adhigodd Isbiution issadmdlegdwith 5@an bEmpetomeuard dcidified with 2 M

course .of .whi gh SRy o .
nydrogflorS 5ty 3.014 of oy Ui RUPB8 2ETed 3 O I8 STy efecR 155
acid crystatin R \ c e remBved by a
: I s-2- -(2-(4-1T1 uorophenyl ) oxazol - 4-y| net ho cycl o
R o s

- i P Bbicified 3 re essoiidl witkr a yie
oxym gmi%nze%tﬁgltgeﬁl?lzed fromn:hugyl a t?s for further Y
> B0%uane, i SaAntopter ek BL Y B¥% 358 4 it 4 oG may be
crystatizdt friomefohrdrieofte fithenmeificatipn>retsad ahislyeansylothergsolvents,

Ci S-2- - (2= ' _ soatear r .
for oo, BATHHCRCHIP, Aepnofe A Al utor isfes, may also be
used Rrdhgmectygtallizgtiont hyl benzoi ¢ acid has a nol ecul ar

wei ght of 439. 18 (C25H25FNO5); MS (I'OF MS ES +):

440.2 (M .. -42- The ex | es, 1 0,14 i gh.

The reayitiog AensPHE-GonarBsh S EiBxepler et iingp- 1Roxy-
methyiRe-rhetpbenzoid acid Hasamms hcéedmﬁr xMellgSHt gf A8 1}?‘ (}OststlNOs); MS
‘ - fo, 1 - met hoxyphenyl ) - 5- net hyl oxazol e :
UOF%&%%‘)&@?%@*@& 3- met hoxyphenyl ) - 5- net hyl -

- oxazol - 4-yi met hoxy) - 3R- O-t et rahydr opyr anyl cycl

= XA A suspension of 13.3 g (115 mmol) of.
Exa“%(;)‘tgas& umtert-butoxide in 140 m of toluene 10 is

- heated to 55C with stirring. A solution of 8.58 g ,
11.884 4§ 21800 i) Cofs-738s (hethyl  cis-2-(3S-(2-(4-fluorophenyljoxazol-4-

IR S e L By i 525 o
(94 Astoimol) 0§ 85% pdtassiom bydroxits eniloh rof obuaar on 118l of tert-
bqtar@?%%igd( %e@[ljldgftr %glp"é‘%q?%ﬁ")f Ghred ﬁh‘{e%"% {ﬂf%f”%vﬁter are added

o) t -2-(3-
and imﬂbwﬁﬁeﬁwmséﬁmiWlsaw@zié%ge”gﬁﬁﬁ%ﬁ o yeden teduged pressure.
T B i oot
ketonko e ComBINSAIErPIASHE FEAINSRS 10, ot SR BEG M HC
and avu'hrfl&e,aﬁ.ﬁm 2|¢me fbu fécélﬂatm f\dtnstheaﬂ QuSambdf 2AiHGN are used
[ ol uti.on a 0. [ o
to a3t dhe rzphasd igesdt if 2 8l afiy AR IRELE. 16 ¥hades are

sepafied én issprebeatt separdtiom funnalt By organip phasois haated to 90°C

 with %:tk%téc? i.bQHJ%ni Snd HibIidL oY fiftitd $8c86d W0 BBRE RIFEERYure, in
the course of which cis-2~(3S-(2-(4-fluorophenyl)oxazol-4-yimethoxy)cyclohexyl-

1R-oxymethyl)-6-methylbenzoic acid crystaliizes as a white solid {purity > 90%).
The cis-2-(35-(2-(4-flucrophenyl)oxazol-4-yimethoxy)cyciohexyl-1R-oxymethyt)-6-
methylbenzoic acid obtained with a yield of 75% and an enantiomeric excess of
> 99% is crystallized from n-butyl acetate for further purification, which results in a
purity of > 07% with an enantiomeric excess of > 99%. The resulting cis-2-(3S-(2-
(4—ﬂuorophenyf)oxazol—4~ylmethoxy)cyclohexyi-1 R-oxymethyl}-6-methylbenzoic

acid has a molecular weight of 439.18 (CasHasFNOs), MS (TOF MS ES +): 440.2

(M+H"). |
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20 tol uene/ ethyl acetate. Concentration under reduced
pressure results in an oil of

ci s-1-(2-(3-net hoxyphenyl )45 nmet hyl oxazol 4-yl met hoxy
) - 3-0-tetrahyd ropyr anyt - “¢ycl ohexane with a
nol ecul ar wei ght of 401.5 (C23H31FNO5); Ms (El): 401
(M"). The toluenic solution of
ci s-1-(2-(3-net hoxyphenyl ) -5-net hyl oxazal - 4- yl met hox

The ekapls @4ttetmwmhfpywmm&%ﬁm@ﬁ@w@%ﬂ yrtherigompound of

thout further purification in the subsequent
thefogﬁﬁ%cwnent of the tetrahydropyranyl protecting group

to give cis-

Exampe 44 ( %ﬂagtahwphewh) 5- 4t hioroxsathiyl)2(3Hmethoaphenyl)-5-
negggég%e rgiqj‘)ﬁﬁs' ncg} qjagsoélyejlj %é?{?%@tﬂ&%&nw)—s-methw-
t et rahy @m;ﬁ.aminqahoxp)c3Rr@-tgtnamdrgpgrarylcmjohexane

ci s- 3S- (2- (3- net hoxyphenyl ) - 5- met hyl oxazol - 4-yi met hox
y)- cyclohexan-1 R-ol 8.04 g

' (20
A suspeasibn(df-133 gt oxppIened gotgsﬁgfrh%rbggzitg&deéﬂny}%8§§pluene
is he%f?% 15 g?%f@[gb{ Cgt?ﬁﬁ@ anYESNEOP YR8 @r(aom rirmell off ¢ib-3R-(O-

t hano

|
ttraroisraRyr AR OREEETIT 91 KEETBR% 6) 38 85, ML G FleR5' & added
dropvﬂ@é‘ £ SSTBGNINE atitringrform Strmine Ors cathpiletish ofi @ mﬁﬁ ithe anixture is

e S g 859 (5o o b -
methoxmicnyl)iSymetByiogate gin( $oluepeel .24 9:5’{“8%%1)0?{ e \Eh?’& hadded
dropvﬁé% 5558 (R 4‘5r1'nﬂ1'|r THb Rkudrel iy eageand SeeCitr eurttst one hour.

e e s d Bt 8 S, YRS 5445 i of

-saturé%@fogé‘&*unﬁcﬂl'ér@e (St andl aocted % (def3temperature with stirring.

The g%ﬁsxglr‘ee%a%tggggtgxga é%é?jl\lc pK!aQEHQ‘B&Yw)céf{ﬁ%]t%B%ﬁfh rotary

VI SCOUS Ol

evapbfforTUTies Wilyr restdughtis gluriBied. BY lemmmatmp@ ywith 3:1
tolueaeiﬁﬁ%%%%% nﬂr??} on UREeR b8l cdd td?e@r@)’rbsuits in an oil of

yl benzoate to
618"1¢2<3%€M2h¢wlh§tm@%yﬁ9ﬁéﬁ9ﬁ"}' by HhQgragopyrany'-
cyclo] e¥£H§WhﬁXﬂxﬁ% e hy hi'-of401 5 (C23HaENOs); MS (E1): 401 (M 7).

enzoate 59 g (89.3 mmuoi ) of
ci s- 3S- (2- (3- net hoxyphenyl ) - 5- net hyl oxazol - 4-

The tﬁiﬁ@ﬁub é@éﬂhdﬁea/r? bo &@ﬂﬂ%ﬁ%kt%pﬂemd}aﬁv&dhwbx@@%lmthcxy)
Z X
3-O-{aiiphy SPYEIDIRR I LR L e e LGP witiou] gthechyication in

the sAbbdqgerttl@etachmen) obthantattaftydropyranyl protecting group to give cis-
a
ss i BT onl marc R s

soivellt changeiis ndohoecassey.
Example 12: Removal of the tefrahydropyranyl protecting group fo give
' cis-3$-(2-(3-methoxyp_henyl)-5-methyloxazoM-yimethoxy)—

cyciohexan-1R-ol

8.04 g (20 mmol) of cis-1 —(2-(3-methoxyphenyi}-5-methyioxazol-4—ytmsthoxY)—S—O—

- {etrahydropyranylcyclohexane are admixed with 13 m! of methanol and 0.3 ml of

30% hydrochionc acid, and subsequently heated to 55°C for approx. 2 hours. The
reaction mixture is admixed with 25 mi of water. After the phase separation, the
organic phase Is concentrated at 40°C under reduced pressure. This results in
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overni ght, the reaction solution is adm xed with 350
m of sat. NaC solution and stirred. The organic
phase is renoved and concepirated under reduced
pressure. This results in™a brown oil conprising 80%
nethyl ci s-2-(3S-(2-(3-nethoxyphenyl) 20

- B.03 %@{? ﬁélﬂijﬁz brgv«m?%ftu{f\ c{eﬁ%ﬁé)a Peégélhggg ﬁ){l’l{)]rnl %f toiueng and purified

by meand it ccﬂunmhehrqmahogramm withi 1:2 Helusneisiapd cagetate. After the
organ%ydgglw,ﬁ S veoub‘eéheqeﬁ%veﬁf' | kess 98l (BbrevgRt 89T aRIBS-(2-(3-

et hyl[ acet at e befor furth_Fé reactl%
methoxyphe -ﬁiymethyioxazoi—tl-ylmethoxy)cyc: ohexan-1R-ol are obtained as a

browrﬁ'\ﬁrse%u@ér ﬁgwﬁg tABt Aeacke kb off8t MBooICEIELFNGYNIIS (EL):
Qxy) cycl ohexy 1R- oxynet hyi ) - 6- net hyl benzoat e

317 (Mpbd-ai ned in 64%vyield has a nol ecul ar wei ght of 25
479 58 ((328H33N06) M (TCF M5 ESt): 480.2 (MrHt).

.Exa t 5 C%g%ﬁj é'\‘.ﬂg! rzegb‘?a%lméﬂﬂﬁ {-8LhbfRlibeRzoate to

2 (3S-(2 glge nmetb,;,mg.-g,{qsgz 3-methoxyphenyl)-5-methyloxazol-
net hyl ox EPOORbSY R RIS yeth -exmsﬁt uéhz@ate

30 net hquﬁgnzm C ,ﬁ Exanpl e 14%) 7 !g) )h

of 96. 5% net hyl

59 :‘9 t%s (ﬂmﬁcﬁ? mﬁfdﬁ0|Xmaﬁyﬂaéﬁﬁmmbb&awQ}B-méfhylaxazol-zt-
e

admbsal at 0 with Y07 g ('tﬁB arhalhof potagséim ljﬁrtmo&@e HVitlrire20 min,
9.54 Fgfa@‘s'é’”mnﬁgté’fr Pmét?l F@Bﬁdﬁwbﬁgﬁ%ﬁs«lhlem oa't@dé@eﬂ 50%

sidue I's .
cyclofmxam solution ase dé#fppyl%@t {n %'fsagmﬁgﬁr §%mﬁg at 0°C

htﬁé F%dﬁbn aticre i alimibesd witht 380 et hfrsat TRaCl solution and

e HES 5o SHak RSB B AT ST el B g

This tﬁxdmﬂhbdﬁm&'n asii ebrapdsing &% troetiy] usﬁ%ﬁ&(@@pﬂ‘ﬁ@xyphenyl)

e B by BT T St g v

can bei usddowdheutfartber pHafieafiarciet ibg BibgeauentInalialysis ca’r%mﬁed by

silica ‘lye'i %ﬂﬂ%ﬁ‘n g?@&ﬂ?%t%”ﬁé;btbﬁ@ﬁe@hﬂ%&ﬂ@%f@ﬁﬁﬂwéﬁﬁéé@tzon The
préssure

methyls qPSSAIRUL R TREBOHPR kot %‘&V{?%g‘ S uiretiSxdarcionexy-

1 R—o:@ﬁﬁ@thy?@ﬁidﬁ@l@énid&e Stathdnin @40k yibﬁ)d bwgs &f molecular weight of

o SpeCigrioRbia s A B o R0 B

R- oxynet hyl ) - 6- net hyl benzoi ¢ aci d, cryst al lization

Exarqsp‘éégl_dgg falail&tﬂﬁgléﬂéh ﬁel&ﬁé‘e bgyi %fcﬁﬁ@gﬁ i BPoéHengzarboxyl

Séveral hours Ye crésta
filtered fomictign h stti oBivehd dm%a( S{Zdé-ruﬁﬁ&qxwhenyf)-f)-
reduced glﬁH zbrm lmethox cyclohexyi-1R-oxymethyl)-6-
cis-2-(32&% 3- ﬁet ho Xip enyl 3’) g met hy"{ oxazol - 4- ¥
methylbenzmc a

Example 14a)

7 g (14.6 mmol) of 96.5% methyl cis-2—(38~(2_-(3—methoxypheny!}S—methyioxazoi-
4-yimethoxy)cyciohexyl-1R-oxymethyl)-6-methylbenzoate are heated with 7 ml of
33% sodium hydroxide sotution in 70 mi of ethanol fo reflux for 25 h. The reaction

"~ mixture is concentrated fully under reduced pressure. The oily residue is dissolved

with 71 mi of water and subsequently extracted twice with 35 ml each time of
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yl met hoxy) cycl ohexyl -1 R-oxynet hyl) - 6- met hyl benzoi c
acid obtained with a yield of 72.1% an enantioneric -
excess of > 99% and a purif_ty of > 99% can be
recrystallized from n-but"§ acetate for further
purification. 15 The

methyﬂg@—égé/i hé&)(/fﬁ%e%@g{)@ néﬁﬁd %H%{‘# QYRR dithi T8t mi of

dichlombtethane anssstireh fasd min. %1% 0p0 2’693/@@0%“0 28 Gre used
to ad;%%hﬁ@b@yy Rt rgst 3H 4166I'ﬁ’e ﬁ)beéé ar@%eﬁéﬁaﬂ@di @antidthe water

phaseds gxtzar(;tgg Qg G‘Qﬁ%f“ﬂi )555 QW{%‘D d T?le collected organic phases
are dricdeovB RxgResiudr sliae owydeymntiatey unber reduced pressure. The

remanghg )é%gﬁtyh\é$%%s {{ﬁ ﬁf%@ﬂéﬁ' ﬁntﬁci’;éj miSf & SBEFG;WF ether at 35°C.

After Qéédlﬁ&éﬁﬂéé ot withe 1@l g gfscis-2-(35-(2~(3-methoxyphenyi)-5-

methyg)exégé ﬁ@%\% r]oxgyémrﬁz‘}?% i On-b5-fetiyl B\éﬁiﬁnd’mt hyl acid,

oat e th
crystafiaatios isetn it eften Ao T @NesCaR St 5 IBReA ngg‘ﬁmge%lg -5°C or

severéig'g;!.ﬁ‘g *?‘*n«:-Oé S LD GRERRE off Wil Wuction emdsdried lat g05¢ under

evont s el Bodig Bk p S B LR S50 Bzl

ylmeﬁ&ﬁé}d)wwaﬁskyt-a %km&wa{&mthylbenzwawdmbfmnﬂdméh iasyield of

tracted..W
721/%0I5‘Ut Bﬁ”Pgm?ﬂ'Bsé’égée)%ﬂy ex §cte cﬁﬂgr@p%\?\?gﬁeggn be
recrystaliizeéd framen-butH @cetats iforcly ‘Fﬁiﬁ‘s are adm xed
: vvltht ;10131 of fmet hyl ene chI ori de and adjusted to pH
of 2M ter, v [ t
The pﬁ@s%ésw-@mméﬁj Ry ErAHE R RGoiohBiy-1R-
oxym B@He%ﬁ Bem@ramdedb@%ﬁrkmw amolehelar eweight ofs 465.55
Il y et her and worked u 35
(C27H§11 gﬁﬁs&é&g@@g‘g@figﬁ exanpl e 14a. The exaPrpI es 15

to 19 which follow and schene IV show the synthesis

. of rther conpound of the formula (1). 45 Sch
exari 4b1" G oo

le 6 HO v 1O~ noo' r" ca o KN(rMs)2 ojao
Exanpl e 15 N o net hanol

The hydrolysis of 7.9 g (16.5 mmol) of cis-2+(3S- -(2- (3-methoxyphenyl) -5-
methyioxazoi-4-ylmethoxy)cyciohexy! “R-oxymethyl)-6-methylbenzoic  acid  is
effected directly after the alkylation of cis-35-(2-{3-methoxyphenyl)-5-
methyloxazol-4-ylmethoxy)cycohexan-1R-of with methyl  2-bromomethyi-6-
methylbenzoate in the presence of potassium tert-butoxide as described in
example 13, in 750 mil of chiorobenzene without aqueous workup by adding 7.62 g
(115 mmol) of 85% KOH fo the reaction mixture and heatmg to 80°C within 3
hours. After cooling to room temperature, the reaction mixture is extracted with
30 m! of water. The chlorobenzene solution is subsequently extracted once more
with 80 mi of‘water. The combined water phases are admixed with 40 mi of

. methylene chloride and adjusted to pH 2 with 10 ml of 2M HCI. After vigorous -

stirring, the phases are separated and the brg-anic phase is concentrated under
reduced pressure. The residue is taken up with ciusopropyl ether and worked up
analogously as above in example 14a.

The examples 15 to 19 which follow and scheme IV show the synthesis of a further
compound of the formula (1)



hydrochloric acid Exanple 16 No OH Br-, ¢ OR
Exanple 172: R = Me Exanple 17b: R =SBu \ / Exanple
| 7c:R=Bn O OR = Me Exanpl e 18a: E Exanple 18b: = gu
N KotBu n O o Exanple 18t45=6 -0/ a: 1.) KOH,

i sopropanol 2.}pH6 b: TFA, n-heptane OH c: Pd/C,
H2, THE Exanple 19 / Nciao O- O8r Br a: MOH,

n- heptane 0 oR b: tert-but anol n- heptane c¢: BnOH,
n- hept ane Exanple 1l7a: ' anmpl e 17b R = Bu

Exanpl e 17 Bn Int ur exa Cl
 Seh synt hesi s, CEex;(iar‘r)p(fe 6 i% react&d vﬁth
4(ch|ororrethy|) 5- 5 nethyl - 2- ol yl oxazol h.P t°ne

] aI t al ﬁ A

presence
dasempintd al

3es,N » e pr nce of
pot assi umter ‘@%lr?e or pot aSSI um - methanol
bis(trinmethylsilyl) de, to give exanple 15, 4 h%oncamd
Subsequent |y, exanple 15 converted usiing %er?%
in the presgnce ofy aci di tal ysts, fo xanpl g

Exrordat® c abi g OfHC aci d, pyTiseh-0i BPOR  example 172: % = we
Arrber | yst Example 17b: R = Bu
Example 17c: R =Bn

OR

par a-t ol uenesul f
Exampie 18a: R=
Exampie 18b: r-= tgu _ - KotBu
Exampie 18c: R=Bn (\ o - —
a: 1.) KOH, isopropano!
)

or exanpl e,

i
2)pH <6
b: TFA, n-heptane
_ 0,__.OH " e PdIC, H,, THF
Example 19 \QYN/ OQO ' '
oA
O Br
Br

a: MeOH, n-heptane
b: tert-butanol, n-heptane

Ox-OR . c: BnOH, n-heptane

- Example 17a: R = Me
Example 17b: R =Bu
Exampie 17¢: R=Bn

in this further example synthesis, example 6 is reacted with 4-(chloromethyl)-5-
methyl-2-p-tolyloxazole in the presence of, for example, alkali metal and alkafine
earth metal bases, preferably in the presence of potassium tert-butoxide or
potassium bis{trimethylisityl)amide, to give example 15. Subsequently, example 15
is converted using methano!l in the presence of acidic catalysts, for example
inorganic acids, toluenesulfonic acid, pyridinium para-toluenesulionate, Amberiyst
H15, preferably with inorganic acids, fo example 16. 2-Bromomethyl-6-
‘methylbenzoyl bromide reacts with alcohols such as methanol (Me-OH), tert-
‘butanol (tBu-OH) or benzyl alcohol {Bn-OH) to give example 173, example 17b
- and example 17¢ respectively. Example 16 is alkytated with example 17a, example
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| hydroigxa«hpm T8etat éygé@ww

10 H15, preferably vvith i norgani c acids, to exanple
16. 2-Brononet hyl - nmet hyl benzoyl brom de reacts
wi th al cohol s such as net I]%w (Me-OH), ter- butanoi
" (tBu-OH) or benzyl al cohdl™(Bn-OH) to give exanple

17a, exanple 17b and exanple 17c respectively.

17b an aanxpl S 16 g]%b?és%%cy é]ih tfﬁ%@@h?ee”é}kaifﬁ?éﬁﬂ 8nd alkaline

earth mampﬂsasesalﬂmmerathaltharmeaeR@@ .qﬁ@ot@wqrﬁ igtthytoxide, to give
exam;?g gau%&%ﬁ@bié’b'éhd r@xaﬁﬁé%eﬁ%% Pésﬁé%@éi lLEﬁample 18a is

lve exa exa n
EXap alkell ety Sad Alsdllfe eartn
metal ng Diled! rﬁl&l)ﬁ%%didrﬂf amamtassmmahydmccws a|nd suitable
al'l ne

t h 5 hyd d f
solverasst aseweln ARl SIR SpusPie B2 RE ctfnol or
isopropanoit Aﬁer adcskﬂﬁ@itibrprfomr gmmpia oWwilb noganit &ire IP3NIc nacids,
preferggg&nsﬂ&é m%g@ﬁu O?(Q@Qaﬂ% deBlL8 i ‘#’FfAFSaéduQQt’orfé%ampie 10 is

fAi C or T norgani c aci re { 5
isolated. tEExampieg!&sdikaMSﬁ,obﬁanpq]@gm xarpler b Eppgsﬁer cleavage with

acidic %%%e Oi‘érgl o rglpgeﬁ9 ihdrg drﬁ@' atiad. oEX&Iﬂ&bﬁJail&tlcs acid (TFA),

exa e 18 er,
prefenabiy ORI AR 19105 ap% é§§ i€ Shfiverted by
hydroﬁénéi&é’%' With %aﬁ@tdrégénecﬁbs{ Taflyst, prdéeaiﬂjol@nobie metal catalyst

and ve oF prafe l@%h(, gag o c%%y{%é@% %%@Piec‘! @C%Qam@éﬁ"@ls%olated in

an optizatpogienebus9e %t aleysnenthpr ethinehinoy achigh|carerpaipgraphy being
requlrteg @’(éﬁﬁﬁ ceﬁf%g '\‘E%y Lﬁfﬁ‘%gaﬁéﬁ@. Ma@;e@%dt%i‘ m@a&a’ua@ bf example

is 1solated

16 ansiiof the BPAR givaler sxamiler Guifps SRORGIC TOR] A9 OTBafie solvent,

fBEOSB ektgr. 15 reqwred for purification.
prefel?faiysppu“ fi catl o)ﬁ is carried out by crystall.i zation of

exarrpl e 16 and of the PPAR activator exanple 19, for
Exa ¥am®: e fAmyla‘;tibmrgﬁnc:s-Sﬁl-(ﬁbt&trahyﬂwanyi}owighexanJS-oi

i i sopro e ]
ci s- 3%— %}-{'[tgt ?gﬁycﬂ’?@‘?@:’@‘ 'cy% hexanbﬁg{fﬂ@ézm‘e to glve cis

4- (chI oro*rwwqtybsfmeﬂwioza@o Wi 8%&2)80@33—92 8«?

ci s- lohexane

S (2- p to‘?XI gl%cﬂyﬁ)é?(azol r4-yl met hoxy) - 3R-O-tetrahy
dro- pyranyl cyci ohexane A solution of 110 g (550

A sol'grﬁ%)ofoﬁ@'gstﬁ frichdlp tof adiy SR (-tainghydrppyahghayelohexan-1S-ol -

o) AR Bl D el e i i
stirringy fU§ msp&mOnfof HBD g (663 mmmatyl Of pﬁta@mj@sgzs(jﬁmethﬁsﬂyl)amide

in 1%\‘:& ??5 %@y{ ﬂ'f%%‘ reac?{eohﬁh% i?%%tg?{ S;hg%b;st Mired at room
temperatper afarr 0F ominkdesi hefere paf spbitigns Ayt g o%‘gq‘gﬁf‘rﬂon of

4-(chioSheil-5-Rkthyl-2-p-tolyloxazole in 1.5 | of tert-butyl methyl ether is
added. The reaction is stirred at 35°C up 1o complete conversion (HPLC). An
ai:quot of the reaction mixture is washed with water, dried over magnesium sulfate
and subsequently concentrated fully under reduced.pressure. The cis- -1S-2-p-tolyl-
5—methyloxazol-tt—ylmethoxy}-SR-O—tetrahydropyranytcyclohexane prepared in this
way has a molecutar weight of 385.51 (CoaH3NOy); MS (ESI). 302 [M - THP + H. |

Example 16: Detachment of the THP protecting group from cis-3S5-{2-p-
' o tolyl-5-methyloxazoi-4ylmethoxy)-3R-C-
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4- (chl oronmet hyl ) - 5- net hyl - 2-p-tol yl oxazole in 1.5 17

of tert-butyl nethyl ether is 30 added. The reaction

is stirred at 35C up to C{?ﬂ ete conversion (HPLC).

An aliquot of the reactioh mxture is washed with

water, dried over magnesium sulfate and subsequently
gogcgn: Lﬁ&ﬁ%h&ﬂ#&é’y%@%y&iggﬁé‘iﬁﬂe PP S G- cibPs g2 $5-folyl-5-
5- net hyl onamioxamiﬁyhnﬁwomc@mewwdﬂyr anyi cyc

| ohexane prepared in this way has a rml ecul ar wei ght

of 385.51 C23FBlhKM- (ESE 302 -
100 Yol eRaihg r@ apd fb@na@%\qﬁfﬁoq%&ﬁﬁﬁﬁ o 2t @4%*0 the
solutidt 0@? Qh&?»f’:@sﬁ1 BAGtyl- 5—methyloxazol—4yimethoxy}3R- —tetrahydropyrany!-

cyc EGQ%W%M | ?@1% y\'gl @ﬁg‘g@@%@géné B A)'(anple 15. The reaction

is stinEdsat3&B12-Pn tcnxaln}ﬁ:ieﬁen of conversion, 1 it i of water and 101 g (1.2 mol)

of sogﬁbﬂwlﬁf‘c?@l&a?% 0%% n_?iéi&?,‘ﬁlc%ﬁg)f rélﬁ{o%ggl ;Srlggrégc I!rgénswety

After filtratighdthe ﬁgu@(ﬁ!és pgaggumrqe@qwgg and he organic phase is washed

three Yirfes wifre 800t /i Yéady SRl of axams) Thel s6ivboiis) didBiés toft under

N LT T MR R e—

ethersTher siktate 25 Gtined abmmmt tempefateren vBrs ippecipitated 1profduct is

fi ltereﬁ’aé}‘f (%1@ g%@ ona éﬁl 2 Iétﬂg dadlsgﬁg'%%gd%%? 56% of c:s—BS—(Z p-tolyl-5-
methsdoxazoéd-ylmeémm@yqlohemw—wh haviag |aoﬁ10ki=€%ai’aW§l§6E &f 301.39

HEY phase is washed 10
(Cr RIS 1 PRLAARSTERY oz a

m each time of water. The
solvent is distilled off under. reduced pressure and

Exanipié 17%$U|$9Me9ié ofr arithiyie 2isrambarethyl-6mdSyibdnafate from
iisopro red at room
t enper at B*'g %)‘i"(yll Pi %ﬁg@e&#g&&%ﬁb&n&gfl ltered.

of f and washed W|th alittle diisopropyl ether. 56%
200 ﬁeﬁ%os n%ﬁoc}l 9 ? ﬁ\ethyl Gw{nethWbenzoyE bromlde solution (35%

| oxaz cyc an- - 0 avi
Soluﬂmli®¥l@p§3ﬂ%fgm dﬁd f@o& 9¥ I qfsy 981%34%@)3 firang R KT for one.

hour, QiU(ﬁhﬂQﬂ n-NBptdnd! hfe 38ded MrheHboiuframphaishéd successively with

500 1 ho58. b Bk AE R A 458 AR BA%5 i 200

each (t&ﬁlé) ofmwater. @‘ub%ehaenﬂmelhlaykei@enbtdwyé:hnenedyfbligb uodied eeduced

pressH{e %98]%/{, hc§t5 éﬁetﬁﬁ!f ?tﬁrg) | ”ttﬁgpb-aiﬂEMe‘?\zag%e‘?s t@tﬁlﬂ@d as a

colorie8® oitthavingha epity0é 8afe (iadwéi@d imHbe 342id) aoe hayingaa mlecular
wesgtﬁlb? %ﬂ?%@’@% Er@;g) g (k1 Phs a w%oqf]um

drogenc hat e ut'i on” an t’l mes W|th 200
each time of vvater Subsequently, the solvent is

_ Exan{;ﬂﬂq\?%@' f s Athedns oF ta@biRgH2-bromomethyl-6-methylbenzoate

- 20 g (24 mmol) of 2-bromomethyl-6-methylbenzoy! bromide solution {35% solution

in heptane) are added to a mixture of 15 mi of n-heptane and 25 ml of tert-butanol.
After stirring at 40°C for one hour, 400 mi of n-heptane are added. The solution is

‘washed successively with 60 ml of sat. sodium hydrogencarbonate solution and

washed four times with 20 ml each time of water. Subsequently, the solvent is
removed fully under reduced pressure. When the conversion is quantitative, teri-
butyl 2-bromomethyl-8-methylbenzoate is obtained ‘as a virtually colotless oil



10

15

20

25

30

35

25 pressure. 98.8% of net hyl

2- br ononet hyi - 6- net hyt benzoate i s obtained as a
colorless oil having a puri8ty of 80% (included in the
yi el d) and having a nol ecitar  vei ght of 241.99
(Cl0H11Br2); Ms (ESI): 243.1 [M+ H . Exanple 17b:

; bhesi s ot RALinBYL Y ight of 284.04 (C13Hy7/BrOz); MS
having, S3%4 iy f%}‘ld gg\r’r@@hél glecular weight of 264.04 (CaatiBro2)
(ESI): 20BriofNriehiHy] - 6- met hyi benzoyl broni de sol ution (35%

solution in heptane) are added to a m xture of 15 m
of n-heptane and 25 m of_ tert-butanol. fter
Exampld 17¢:ng S‘&’Pﬂl%sf‘éfrb?ﬂ@'? i?dé F?qu%y?@fmﬁ%g’f’ nggate o

added. The solution is washed successively with 60
sat .

m _of sodi um_hydr C 0 Ql Ut 3
242 §ublso W B Y HESEL ARG s 130 o
(233 nSwbhesfuRirbsomtethylsiathyibeszoylehromide fsalytiorufihde solution in

»heptata%g %ﬁ%gggﬁgﬁﬂf 'the r&(&ﬁ)&e ti%‘ RafE RNYR' & R fbSone hour. After addition

rve,”'tert ty . . .
of 50@nirafiienebuiyl metiy ethepctheoataanic seitignievagheq successively
with 4YDThH8H 4. S6kiah RgdroRiehcaribnate sbligiol Hcpiotr tymesnaith 300 mi

aving a no

cach fime PRWateT BbToAIRY Solie B 100 T 2hde) reduced

' press@n%ﬂlzm frmtmmrﬁrmﬂthwmmpenz@a@w@ @btaipad as a
nmol ), of . be i , G4
-colorlqs%o% hamag %ﬂf‘&g 5520 THe béng%ﬁ %—W Rom&tni-80hbiyitéhzoate

br omo - net hyl"benzoyl _ .
prepabadin this sekyithasna (reskecyler welght oh 3184 59@4_15&,6;5, MS (ESI):
341.09 _§mﬂently, the mxture is left to stir at RT for

““one hour. After addition of 500 m of tert-butyl

met hyl ether, the organic solution is washed

EXam’ri]ﬂ% 4gas| \mglalibrwi oh éi;f;BSﬂ(ZQ:gttﬂgt-S-m_eﬁiymxgzoM-yimethoxy}-
ydr ogencar ate i QD@ N g i \ _ vl -
each ti méX %@'ﬁ%i)sggﬁgnt @&H& Le %Ef‘\’/@%@g%%?my’
renoved fhénzoaiadergivedmeathyl grimethyib-[(1R,3ShB-panethyl-2-p-
2-bror nor 594 Sif;&fy% \ ﬂm&@ RBzoate
col or| esgswpkﬁgeﬁ'wemri y o#&%%%}?gk e bg}r(]???
2- br ononet hyl - 6- net hyl benzoate prepared in this way

50 g AniBl) Srabas-yRpablyl-etmaitifazotA5/itREidg)cyddhexan-1R-ol
e JULE TS R
and the Ahigiex anstrRed bt RiTt for B8thinutes. Aftercadstition 0%5@ﬁgnﬂp|fiert-butyi
methyl oqarts?? 8 %iﬁﬁl Egt%}’ | 9210 Mthnidly L4 methyl 2-bromomethy-6-
methy!é)éui@ateziul 340 yinheexf Hiextylyutyt Inagfayly pthefnist ﬂg'}qi?c_ﬂ)eﬁgg Jeaction is
stired at temperatures between 25-30°C for 1 hour and is guenched by adding
500 mi of hydrochioric acid (0.5 mofar). After removal of the aqueous phase, the
organic phase is washed three ftimes with 300 ml each time of water.
Subsequently, the solvent is removed fully under reduced pressure. 74 g of methyl
2-methyl-6-[(1R,35)-3-(5-methyl-2-p-tolyloxazol-4-

yimethoxy)cyclohexyloxymethyllbenzoaie are obtained as a siightly yellow oil
having a purity of 79% and having a molecuiar weight of 463.57 {CasHasNOs); MS
(ESI): 464.37 M +H]". '

Example 18b: Alkylation of cis-35:(2-p-tolyl-5-methyloxazol-4-yimethoxy}-
: ‘ cyclohexan-1R-ol with tert-butyl 2-bromomethyl-6-methyi-
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50 g (166 mmol ) of

c7ts-3S-(2-p-tolyl-5-nethyl oxazol - 4-yi met hoxy) cycl ohe
xan-1 R-ol and 30 g (262 nmol) of potassium
tert-butoxide are dissolvé®in 500 m of THE and the
mxture is stirred at RT for 30 m nutes. After

o0 1 on o590 B e YEEHBI % PP IR 61 Aoty 2
2- br onopiteyyiokazobhyihiathpoyjeydiohex gioxymsthyl]benzoate

tert-butyl nethyl ether is added. The reaction is
stirred at tenperatures between 25-30C for 1 hour

100 gi(332uemohexf dig-38R-pdolybdemetmdexarpirdodmedioxy cg@lqmexan -1R-
ol and 80%1 h%mor‘)\fé %@Qﬂhﬁke%ﬁ&b&d@%@%dﬁé@sm 1 Uhleof THF

d 300
and tha Mixture e shred 3 @%@é&%ﬁ%ﬁﬁéﬁnﬁ&%a i pl 1 156 Rrt-buty
léﬁd af Wolntiamdstr 12educ qg2armamly ef ﬁ'fbtlgyloﬂ-hrarrimymmhy[ -6-
net
methy\ft; Lﬁ%ql ﬁe?ﬁ%‘iﬁ\&t ﬁl%%)g g‘%l%{ egaé’dg%)éiﬁ@e 4%actron is
sturredast tanﬁiergﬂﬂnrdas/ ofzécrca\fooaﬁ minatem Gubseguenty, dhe poaanig ghase is
washezc%éb?&s%%gﬁ?ﬁ @4‘%&%9@% 5%1‘ N;ﬁébﬁgf}%ﬁ {(55 molar)
and faursiirges withp 508 M| egChndirmg e so ut:on (1%).
Adter gx b#é?ﬁ@@‘é%fbflth% 8hivét mrki@atreauw&s pressure 195 g of tert-butyl 2-

methybBr AR Ay BB B b et o~ 5

yimetiio wiﬁh@@ﬁdw%ﬂb&mmeyﬂ%bbﬁ@mwmamﬂllptzvembehaefmg a
punwcpé% B2 IR TR, 2ometEIIR 5L methya piphjoxazol-t

ylmethquc%lof@odowﬁt@gl}@eq:g@emppr up)ot §Sgr,au has a mo)iecu%ar
we:gh? Sf BO@%BC(@39'¢39N %_ @@3@ 9‘ 'I-Hp-f THE and the

xture iI's stlrre or 30 mnutes After
addltlon of 1 1 of tert butyl nethyl ether, a

Exam??% 4BEON Alkylaidrg 66 Ms%K?-m-to!ybﬁhnbthyloxazoM—ylmethoxy)

ter{ Ogﬂ{r%t ohe méﬁ-éh be‘gﬁg ggrﬁﬂ‘?% @Bmeth i-6-methyi-~
stirred eiiemqberm gives behzyDG-Mhﬂes-lﬁﬁ‘lRﬁSk?' -{5-methyi-2-p-

?32?233?3@1 oxd1-ELARRMfoRIRIRISRelokpmetsyllbenzoate

' hydrochl orlc acid (0.5 nolar) and four times with

18 g f(lif? . A?t u% RAUBRUSIGEOSIc BGEd 65 ladﬁais’m:irubf 80 g (100
e

mmol) g6 bisc st sl MEBYgReror ey Mg By CREIo AT, 1Re! ip 300 mi
of TH? 2 the (rﬁoct@’eh?sl stared ol BT Fsa 36l mihutes. Aﬁer addltion of 44.5 g

(112 50 (RTHSE ZER R S SR L aeD AR e Paction is

stirred at 80iforl 3Rmimdtepl Sebsequently, the reactlon is poured onto a soilution
of 15 0§)hy§réc?ﬂ5ﬁé B &5 B ¥0@1Aaf wter. After phase separation, the
organic phase is concentrated fully under reduced pressure and the residue is
taken up in 500 ml of tert-butyl methyl ether. The solution is washed four times
with 300 mi each time of water. The solution is removed under reduced pressure
and the residue is purified by chromatography on silica gel. Benzyl 2-methyl-6-
{1 R,SS)-3—(5-methyl—2-p—tolyloxazoi#—yim'ethoxy)cyciohexyicxymethyl]benzoate is
obtained in 90% yield as a yellow oil having a molecular weight of 539.68
(CsaHz7NOs); MS (ESI): 540.41 [M }H]“.
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yl met hoxy) cycl ohexyl oxymnet hyl | benzoate prepared in
this way has a nol ecul ar weight of 505.65
(C31H39NCB); MsS (ESI): 506.39 [M+H]'. Exanple 18c:
Al kyl ation of -50 -

ci s-3S-(2-p-tol yl-5-met hyl oxazol - 4-yl nmet hoxy) -

Examggfltﬁ(;gte )ég;nfi;s?; &%%%?ﬂﬁ%{ﬁf?%%ﬁ%«%thﬁ f% Po\fyloxazoi-

2-met hyl » gfl{n{ek Rycyeidivexfbiymsthpilbenzoic  acid by ester
t ol yl oxaz I rnet hoxy) cycl ohexyl oxynet hyl | benzoat e

18 ¢ (159%9% of potassiumtert-butoxide are added

to a sol ution of 30 g (100 25 mml) of

é: afFPmR '6‘??%?3& t O| é [gﬁ&%og(&% t%eym Xt Wﬂlﬂhg&oﬁ}

cyciomkylafymm}benzmeegi N €6 amel) of ragt lfj\xhn@%@ﬁ é({ﬂ!%diisﬂ-
(5-meffifR 2l B Bﬁ&ié{-zt-%n%tag%wbhegylBﬁyrhétr@qbénmae( 80%, are

IOﬂIS stir

dzssoi@;bse@e'ﬁmﬂye oh&40: 52 Ph ﬁsqgoﬂﬁﬂ&eangn% q gil water, 477 9
(809 rﬁﬁwoiﬁafrﬂot&ﬁsuﬁlﬁd'rﬁﬁdﬂhﬁélaie @ﬂdéd(:ﬁ%'tmns e nection is stirred at

95°C f@r genggal{sfgﬁl&fae%ﬁpﬁ 9a t's%rbeﬁ d!%Qn@JeQiaﬁJiﬁl H ééle reduced

pressure and fhe
pressiies ad@!ethesresichjeem makem OO B000mM! tafr tertntyl mathylygther and

800 nf g rweicke RgRfoll oF P MiSe Bl ez 1h) BERINEY i dpaurs. Afer
phaser szharstiomrtbe suganic Hhasers waesgeg[}@u; gmﬁg ,vw% %(E{? H@ each time of
watercﬁqggg?% i‘ﬂ%e ‘?é‘céhéérﬁt?at@é'und%@ rEghicelt presbyite 8ad fHa residue

is stirseg \g&@,ﬁé piﬁggﬁ'ggét %ht 0 cngcgis fgt bg%%eg%duced

pre Qré’e| | ow oi I2-hesithyieB-F(1 m%):m(afmamygatp-tﬁiy gz ad-yimethoxy)-
cyciorg@m '\%Q ndfBoicabiliis %iﬂ)@aéﬁ%? V574 Vield 92 G solid.

R 38) 3- (5- net hyl - 2- p-t ol yl oxazol
b: réSH“EE %?@' M&kﬁﬂqﬁ?ﬁ{"1RX:‘ZSFBt(ﬁ%@ﬂﬂi@p&tcﬂﬂbﬂaﬂ%ﬂhmthoxy}-

eavage

oyclohohphreetyirenzonies. gsg) éé;g@m@og P Spty-GIR 35)3-
s-mé% ¥)- bt w@&@w BRIy dmmmmeﬁﬁyi]begzz(}a’% are

dlsso(vgdn%t Snerbgargg t%{]@ gr;ﬁgz%n[@ﬁ%fﬁ@mgmaceh cé Xaﬂao?(c;/ded The

reactiohyls] bemad adteRar for 24 skolrsednd rﬁLﬁ)Sindeﬂ % C@ﬂceafoa@ﬁn?uiiy by

L S i i

time witaG00om! esch time of waten (UIREqUENiIY. fgwater is added and a
bas.c%l-‘??se@%ﬁsﬁéﬁéd u@ﬁdéﬁibﬁ%ﬁsdd%ﬁhm\f&ddé sbuuﬁou i), After phase

e s AT LGS AR ] B o

dnso;ﬁﬁgyf 188r AsdPatidisdn of it & bof diidobrodyl atheti themixtues is acidified
with hyeirochioncélfctlde {2 M). After phase separation, the organic phase is washed _

" four times with 500 ml each time of water and subsequently concentrated to about

a third of the volume. 2-methyl-6-{(1R,3S) 3—(S-methyl-z—p—tolyloxazoM—
ylmethoxy)cyclohexyioxymethyi]benzmc acid precipitates out as a crystalline solid
and is filtered off. After drying under reduced pressure, 2-methyl-6-[(1R,35)-3-(5-
methyl—2»p—t-o!yioxazoi—4—yimethoxy)Cyciohexyioxymethyi]benzoic acid is obtained

in 66% yield.

c from benzyl methyl-6-[(1 R,35)-3-(5-methyi-2-p-tolyloxazol-4-yimethoxy)-

cyclohexyloxymethyllbenzoate: 15g (27.8 mmol) of b_enzy! methyI-S—[(‘! R,38)-3-(5-
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phase separation, the organic phase is washed four
times with 200 Ml each tinme of water. The organic
phase is concentrated unQﬁg reduced pressure and the
residue 15 is stirred wittP R little diisopropyl
ether. The solid is filtered and dried under reduced

meth3@{2%%%&%&)@E%U%-W{a@@%&ﬁtcIyolhgﬁi?éyr_ngyl]ﬁgpﬁ%%? are dissoived in
300 rolyof GhiExyi0Sxngech paliadingopd earpani (6% aeded-nSebegquently,
hydroﬁgﬁ%ﬁ’?r?g ??‘%&é&ta%l dth@artObredsuf® ahd T LA ndWore hydrogen is
takenRim s‘;[h@, reagction: mixture 5 figredoand dne Arganiehese)is ssipsequently
ccnce{?ﬁ%t@@b%%‘iwl Qﬁd’ffﬁh#l@dgbbﬁré@am@. e’,iz'@rﬂic(@ﬁ; takeh) umin 150 ml of
ert- - 6- , 39) - 3- . ;
tert-by] o - oL TP Sash) WHST A dRY) e BnayralSs pEodium
hydrogbytatbenateatsolaticn. dftes ophase | separation.afiee 3geeauy Phase is

waoh o L R b et s i@Borops

ether cuncasitadaaed themixtusg is Arigitedwhcongrntiatad fiydrachloric acid.

After bRKSS suBatdtioh, e Bfgatiit PRREENY WashbEfoantmesskigs 100unl sach

g ok GiC R il e e

stire@ Wittbh ilsthe diisupragdi ¢then e solid wsriligrbdoand eiried| undesreduced

4 N,. Separ.at.| & ' .

pross e b EL R3S SRR I BREPYBER P s
oxymethyiibenzdic ecidigdibtaipeddn 42% yield s @ eryeighing,golid: her
the-mxture is acidified wth hydrochloric acid (2

M. After phase separatjon, the organic phgse (s -
The nsmEBE-KoRoSr s R TH- S0 OB RE ) geighexyioxy-
methg_l‘ﬁr&léhﬁ aeidestebsred by aherdiffednt washotst has at imofegbubdr weight of
44955 '

lupe.. .. oINe £ _ + _
@\fﬁﬂ?ﬁw@{ l@ﬁ%}?@@%@mﬁﬂ = 2-p-tol yl oxazol - 4-
yl met hoxy) cycl ohexyl oxymet hyl ] benzoi c acid

The %q?r?%i?% g@gﬁ:d ?ﬁr\tﬂ’gﬁ?h g?IE)W 8haldid8ciPhé &/ sROW the synthesis of a

yi ng under reduced pressure,
furthez-opeepsundeof[the fommylad!) 5- '
met hyl - 2- p-t ol yl oxazol - 4-yi met-hoxy) cycl ohexyi oxynet hy
rhe henzoic acid is obtained 35 in 66%yield. c: from
Scherbenzyl met hyl - 6-[ (1R; '
3S) - 3- (5- net hyl - 2- p-t ol yl oxazol - 4-yi net hoxy) -

cycl ohexyl oxymet hyl | benzpoate: 15g (27.8 nmol) of
Ex@apryd - nethyl -6-[ (1 -(5 -51-
nmet hyl -lié 0 '&gt hoxy).cy hexyl xy%‘t hy
" |]benzoateZar & djfssofved in " 300 MWH 700 %y of
pal | adi um on c3Fbon (5% are added.” Subseq ,  Example 17b

Exampi &genation is effect at standard press and RT

until h e hydrogen takenjup. The reasdu on
m xture | i Czpd\ ooTgaticphase is
subsequent [y 55concentrated ful nder {reduced

" pressure. The residue is-taken up"in 150 m of -
tert-butyl nmethyl ether, 150 ni, of water ang:xlpQesithe

Example 20:  Alkylation of cis-3$-(2-(4,-ﬂuorophenyl)oxazoi-d»—yt—
methoxy)cyclohexan-1R-ol with tert-butyl 2-bromomethyi-6-
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hydr ogencar bonate sol ution. After phase separation
t he aqueous phase is washed with 150 ml of ’
tert-butyl nmethyl ether. §bsequent|y, 150 m of
dii sopropyl ether are ad gd‘ and the mxture is
acidified with concentrated hydrochloric acid. 10

After phas Lon, e A | |
LT PSRBT L Syuan cuatin < seass- -
Concent 1 Buetophenylienaral4-vimetippIerahexyif-otifethyl)-

resi due pSmefiiy ' ¥ ii
bSmefiiyibbRdodtd h a little diisopropyl ether.
The sol |§ |saﬂPtered and dried under rgduggd
pressure. 2-nethyl-6-[(1

3.31 dj;g?@mﬁm() SofTBbladsiuin ptericbytomidez aie adgedetthex ppisionort 519 -

(7.5 e o1 9ot e aproiSh 2 PethBreybibheksn-1R ol

(exarri}i??)) ;6505?1'@‘ MHF.ZTipe ruikipre i stired -af] %tfﬁ%!%é)m%‘ff% £83g
(22.8 PP ar L& étg}‘cgﬂ_ %%@iﬁ%ﬁﬁ?ﬁ?@ﬂﬁ%{p@ﬁz%e& gmd) {éameple 17b)
are addeRy F3ENeECtions stiwed at 4piarg fxg}pq ,q]Oé_m% water and 17.5 ml of
hydrogﬁlgﬁeltﬁd g@ A\ﬁﬂ grei? ?dﬁf@ﬁ@ h\f{emﬂmyeasabm&m,stbhejrgaw_ic phase is
washed Fawl gm(e@g/wi%@ ﬁ@ﬁ)em?/ ea%?aq{:ﬁfgé&gﬁgfé&%ﬁfﬁﬁ?ﬁat% fully under
re'duc_lg_éa BrRésRule.b 10X ayife teBbELYO cif-@o( 39N 3<(@-Buorophepy!Joxazol-4-yl-
methap IR SroBHAERB-Ehdinfivehoiiaoate obfhiRs@ral @ slightly
yeilowici Bavihg- ¢ purityovloBR¥nyThestassiebiaippd tert-butyl cis-2-(35-(2-(4-

:ﬁuorc%grﬂgﬁ%%%ﬁ—%ﬂﬁﬁéﬁﬁ%@)&c%hé&&)ﬂ-hﬁ-@@méthyms-methylbenzoate has

_ thyl b ' '

a meleculgnt yweighs. 2913 845‘;;{1%_ ZA2HNGS, I8 (Est:  440.19

M -1 huiprhany Hi'oxazol - 4-yi met hoxy) cydohexyl -1 .

' é oxymet hyl } - 6- et hyl benzoat e Y :

Example 21:  Cleavage of the tertbutyl ester of cis-24(35-(2-{4-
-ﬂuorophenyl)oxazo!—d—-ylmethoxy)-cyciohexyl-i—R-—ox_ymethyl)-
6-methylbenzoate to give cis-2-(3S-(2-{4-flucrophenyl)oxazol-

-4-y|-methoxy)cyciqhexyl-1 R-oxymethyl)-6-methylbenzoic

acid S

10.6g (17.5 mmol). of fert-butyl ester of cis—2—(38—(2-(4—ﬂuorophenyl)oxazol-4—yt—

methoxy)cyclohexyi-1 R-oxymethyl)-6-methylbenzoate (82%) are dissolved in 20
mi of dichioromethane. After addition of 10 ml (128 mmol) of trifluoroacetic acid,
the reaction is -stimed at RT for 16 hours. Subsequently, the reaction is
concentrated fully. The residue is taken up in 100 mi of diisopropyl ether and
washed six times with 50 ml each time of water. Subsequently, 100 mi of water are

. added and a basic pH is established by adding sodium hydroxide solution (2 M).

After phase separation, the aqueous phase is washed three times with 50 mi each
fime of diisopropyl ether. 150 ml of diisopropyl ether are then added and the
mixture is acidified with hydrochioric acid (2 M). After phase separation, the
organic phase is washed three times ‘with 50 mi each time of 'water and then
concentrated fully. The residue is recrystallized from diisopropy! ether. 2.9 g of cis-
2-(3S—(Z-(4—ﬂuorophenyl)oxézoi—4—yi-methoxy)cyclohexyi-1 R—oxymethyi )-S'Fmethyli-

-benzoic acid are isolated as crystals. The thus prepared cis-2-(38-(2-(4-



5 3.31 g (28 mmol ) of potassiumtert-butoxide are
added to a solution of 5.1 g (17.5 mmol) of

ci s-3S-(2-(4-fluorophenyl )oxazoi - 4-yl met hoxy) cycl ohex
an-1 R-ol (exanple 8) in*50 m of THF. The m xture
Is stirred at RT for 30 mnutes. 6.83 g (22.8 nmoi)

of tert.- |, 2~ -.6- 8 ABLD i i
fuoropghiixadtl oy FicthBERCT SR FEbNing B higgagic. acid
" has aRToleoulat weight of 188 .48 (GsHeartNPs)aM$ (5513 488.31 [Mo HI-

hydrochloric acid (2 M are added. After phase

separation, the organic phase is washed four tines

with 100 mM each tine of water and concentrated fully

under reduced pressure. 10.6 g of tert-butyl

Ci s-2-(3S-(2-(4-fluorophenyi)oxazol -4-yl -

“met hoxy) cycl ohexyl -t R- oxynet hyl } 6- net hyl benzoate are
obtained as a slightly vyellow oil having a purity of
82% The thus obtained tert-butyl cis-2-(3S(2-(4 15
fl uor ophenyl ) oxazol - 4-yi met hoxy) cycl ohexyl - | R-oxynet h
yl ) -6-net hyl benzoate has a nol ecul ar wei ght of
495.59 (C29H3MFNCB); MsS (ESI): 440.19 [M -
tert-butyl + H+ H ~. Exanple 21: C eavage of the
tert-butyl ester of cis-2-(3S-(2-(4- 20
fl uorophenyl ) oxazol - 4-yl net hoxy) cydohexyl -1
R- oxymet hyl ) - 6-nmet hyl benzoate to give cis-2-(3542-(4
fl uor ophenyl ) oxazol - : ‘
4-yl - met hoxy) cycl ohexyl - 1Roxynet hyl } - 6- met hyl benzoi c
acid 25 10.6 g (17.5 mmol) of tert-butyl ester of
ci s-2-(3S-(2-(4-fluorophenyl)oxazol - 4-yl -
nmet hoxy) cycl ohexyl -1 R- oxynet hyl ) - 6- net hyl benzoat e
(82% are dissolved in 20 m of dichioronethane.
After addition of 10 ml (128 mmol) of trifluoroacetic
acid, the reaction is stirred at RT for 16 hours.

- Subsequently, the reaction is concentrated fully.
The residue is taken up in 100 m of diisopropyl
ether and 30 washed six tinmes with 50 nl each tinme of
wat er. Subsequently, 100 ml of water are added and a
basic pH is established by addi ng sodi um hydroxi de
solution (2 M. After phase separation, the aqueous
phase is washed three tinmes with 50 M each tinme of
di i sopropyl ether. 150 m of diisopropyl ether are
then added and the mxture is acidified with
hydrochloric acid (2 M. After phase separation, the
35 organic phase is washed three tinmes with 50 m
each tinme of water and then concentrated fully. The
residue is recrystallized fromdiisopropyl ether. 2.9
g of cis- -
2-(3S-(2-(4-fluorophenyl oxazol - 4-yi - met hoxy) cycl ohexy
i-1 R-oxymethyl)-6-nethyl -



benzoic acid are isolated as crystals. The thus

prepared cis-2-(3S-(2-(4 -53-

f 1 uor ophenyf) oxazol - 4-yl - met hoxy) cycl ohexyi -

R- oxynet hyl ) - 6- met hyl benzoic acid has a nol ecul ar

wei ght of 439.48 (C25H25FNO5): MS (ESI): 438.31 [M -

H-. 54 Wat is clained is541 A process for

prepari ng a conpound of the fornula (1), conprising

the steps according to the follow ng schene: 5 Ring

A Z1-O00O0Z2 HO50H (IX) (X) al a2 Rng ADb) Rng A

(V) HZ1 -O (V) -Z3 HO(Il) O2Z3

5‘?"‘%@"@4‘"@’ i Aor Ring AR5 X 0-Z3 73-0 O Y OR6

R2 (1lia) (II|b)O 10 ~e) R1 OR4 Ring A.or R5 ~ |

R.ng Aﬁpr%e@s T M@baﬁn%a@brﬁ@oﬁhm therOQﬂ@!a B%-comprRlng the

PRA letegs accordtng toR%e !%wmg sc%Rg'le
(IX)
a'i
OH  Z1-0 0-Z3
(VI : (M
RZ 0-Z3 Z3-0
' (Mia) , (ilb) '

e““@% ) Q @j

(IVa) ('Vb)
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whi
t he

RL~ORI .RNg ARNX-OO YOR3 R2(l) / in
ch, in the individual steps, v al) a conpound of
formula (I X) is reacted with water to give a 5

conmpound of the forrmula (V) in the presence of enzyne

lip
sui
az2)
| ea
t he
ant
exc
rea
W t
aci
of

con

i s

(VI
- 56

g, e (1epdstuet

conpound of the fornul a ),
reacile fesehce of RingbAse Bl 3
conpo. 1 _ B (V1) NYe a cofip d of

ase B from Candi da antarctica which affords a
tabl e enantioneric excessbef the conpound (V), or
a compound of the formula (X) is reacted with at

st one acyl 10 donor to give the conpound (R\é) in
presence of enzype | ipppse B pom Candi

ar ctgd R h Rungl & \enant i

essﬂ;i»t rpornd 1| V), i's
cted in thgresehNCe ox._@f acidi y R6
h a conpoum®? whi ch can formthe base- st abl ang)

d-labile protectildg group z3 to give theélconpound
the formula (VIIl1) and c) the conpound (MI1) is

verted in the presence of a nucleophile to
t he

nd
) to givera conpound of -the formula (I
- RARS RLORZINX-Z4 Z5- Y 4 OR6 (W)
% is converted to a conpound of
SIR® compound (illb) to a

compound of the formula (IVb), the 5 particular

70

a2)

d)

gé'&og:og}eﬁorb%de foff etﬁ'éef%rrwufa? (% ‘?sl ?’é)ar\]&!ed'vr\]ritttl hv?ater fo give a
compound of the formula (V) in the presence of enzyme lipase B
from Candida antarctica which affords a suitable enantiomeric
excess of the compound (V), or

a compound of the formula (X) is reacied with at least one acyl
-donor to give the compound (V) in the presence of enzyme lipase B
from Candida antarctica which affords a suitable enantiomeric
excess of the compound (V),

the compound (V) is reacted in the presence of an acidic catalyst
with a compound which can form the base-stable and acid-labile
protecting group Z3 to give the compound of the formuta (VIII) and

the compound (Vill) is converted in the presence of a nucleophile to
a compound of the formula (11),

the compound (il} is reacted in the presence of a base B1 with a2
compound of the formula (VI) to give a compound of the formula
(Illa) or with a compound of the formula (V1) to give a compound of
the formuia (llib), '
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"an acidic catalyst, f) the compound (lVa) is reacted

with the conpound (VII) or the conpound (IVb) with
the conpound (VI) to give a conpound of the 10
formula (la) in the presence of the base Bl and g) if
appropriate, the conpound (la) is hydrolyzed or
hydr ogenol yzed to give the-86rpound (1) when R3 is
H, 15 the compounds (1 X) and (X) each being present
as the pure cis isomer or as cis/trans nixtéges, and
ch

in which the variables BAd substituents arg
def i nedR3sy/ oWs/ | Ring Ais C3-C$-qychop
C3- C8- cycl enyI\ ilh which one or nore

atons in ther<ycl odkyl"xor—eyul oaypkenyt” T Py
repl aced by BXygen atons, Rl, R2, R4 and Ry“are each
i ndependently H, F, d, Br, OH N®, CF3, @5 OCF3,

g _Ce-al kyl or @) G -Cs-alkyl), R3is '_fVi[s:l' C6- al kyl
or benzyl, which may optionally be substituted by F,
d, Br, OH NO®, CF3, OCF3, Gi-Cs-alkyl or -O (Cl-C6-

17 i 5 B ML e v

CF3, @rrthe compeuadk{ilibpro- & ¢@hpasadi dythg, forbiia XIVis), the

CL- O6- 2l kyliar k&%@nc&iﬁgg%gg%a@mmcaﬁ BRHA ﬂ@é’YBIréséé%ce of

al kyl "group. may rep y oxygen atons,
G - Co-&t RGidIc ¢ialygt.ch one or nmore carbon atons in the
al kyl group may be replaced by oxygen atons, ZI and

97 oup INEaFREPBUNR T D e Gebdas cBiai B8 Aggpund. (VID or the
- C( O) dcpaiic: vk withthe- cAMPBLAK- WPty bive 23 cbmpdund of the

from PG G dkereics ot Baia S BrByr nyt anc

"~ ‘met hoxyi sopr opyl ,

g) if appropriate, the compound {la) is hydrolyzed or hydrogenalyzed to
. give the compound (1) when R3 is H,

the compounds {[X) and (X} each. being present as the pure cis isomer or
as cis/trans mixtures,

and in which the variables and substituents are each defined as follows:
Ring A is C3-Cg-cycloalkyl or C3-Cg-cycioalkenyl, in which one or more

carbon atoms in the cycloalkyl or cycloalkenyl rings may be
replaced by oxygen atoms, '

R1, R2, R4 and R5 are each independently H, F, Cl, Br, OH, NO,, CF,,
OCF3, C1.Ce-alkyl or -O-(C4-Cs-alkyl),

R3 is H, C1-Cg-alkyl or benzyl, which may optionally be substituted
by F, Cl, Br, OH; NO2, CFs, OCF;, Cq4-Ce-alkyl or -O-(C4-Ce-
alkyl),

R6& is C4-Ce-alkyl or benzyl, which may optionally be subsiituted by

F, Cl, Br, OH, NO, CF3, OCF3, C+-Cg-alkyl or -O-(C1-Ce-alkyl),
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15 Z4 and Z5 are each independently a | eaving group,
Bl is atertiary al kaline earth netal al koxi de,
tertiary alkali metal al koxide, alkaline earth netal
am de, alkali nmetal am de, alkaline 20 earth netal
silazide, alkali netal silazide or alkali netal
hydride. 2. The process as €bdi-ned in claiml,
wherein the conmpound (I X) is prepared by 25 i)
reacting the conmpound (X) with at |east one acyl
donor in the presence of |ipase B from Candi da

agtarct Cﬂs\ml- H&aﬁ(yﬁ %C{ﬁhiﬂﬁ' Grhe/ ortrﬁ@re%a?bbﬁ‘%ﬁﬁﬁls% the alkyl

t he conpound rans i somers o
conpounds Q)’F’“ SFQ?H%P@C?Q/) WPHYERNAPMSe for ned as
by- products are renoved, or 30 ||) reacti ng t he

d (X)Wt h t
o oooss. s GarrBIShInaREEReOT BF morc figban stomich he alky

Z2 are egyhup @i bErSplandd dyy @d/ges dtetnsahydr opyr anyl
or nmet hoxyi sopropyl. 35 4. The process as clained in

ope of claims 1 to 3, in which: -58- RlnglAis _
&4tReRR yare @adhotiadependent)c| anepeid-staRle potesiing group

d R5 - -
?:23 ar Ggé?ékﬁ@d'ffé{i'giﬁ};ﬁ; ﬁm k(ﬁ}m’g:ki:sf §fkgﬁ‘>%g<9§gemn and

or Cl- C6- @Q/)I'F%Qﬁn Yrenzyl X and Y are each
i ndependent |y Cl1-C6-al kyl. = 10 5. The process as

Fch t ne S BHS R Ao RpiAa R ol sdiected from
substi t uerthe of gfaupul acdqnisistinge | roft hetetrahydropyranyl and

cis-1, 3-ar |ative to the cycl ohexyl
fragnent, @éﬂ%g gb@ﬂ:ﬁe each net hyl .

Z4 and Z5 are each independently a leaving group,

B1 is a terfiary alkaline earth metal alkoxide, tertiary alkali metal
altkoxide, alkaline earth metal amide, alkali metal amide, alkaline
earth metal silazide, alkali metal silazide or alkali metal hydride.

2. The process as claimed in claim 1, wherein the compound (IX) 1s
prepared by

i) reacting the compound (X) with at least one acyl donor in the
presence of lipase B from Candida antarctica which affords mainly
the cis isomer of the compound (1X), and the frans isomers of the
compounds of the formula (V) which may be formed as by-products
are removed, or

in reacting the compound (X) with at least one acyl donor.

3. The process as claimed in claims 1 or 2, wherein Z1 and Z2 are
each -C(O)-CHs and/or Z3 is tetrahydropyranyl or methoxyisopropyl.

4. The process as claimed in one of claims 1 to 3, in which;
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6. The process as clainmed in one of clains 1 to 4, in
which 20 a) a conpound of the fornula (I X) is reacted
in the presence of lipase B from Candida antarctica
with water to give a conmpound of the fornmula (V), b)
the conpound (V) is reacted in the presence of an
acidic catalyst 25 with a cggpound which can form
the base-stable and acid labile protecting group Z3
sel ected fromthe group consisting of

tieingathy dr opyr anyib cynibpeatyhozydlsipybpy bytlohgpiyke t he
conpound of the formula (M IIl) and 30 c) the
compound (VII1) is converted in the presence of a

naél B8pRet f@dt%% arec 6aph Undependendlyf by il @l (B, )OHANGe, CFs,
conpound (I-QCHS 0 e@5kR& bNA-bS-duLarance of a base Bl

with -a conpound of thé formula (VI) to give a
compound of the formula 35 (Ills), -59- e) the

cRBpound ( lis Hagr Cs-CealkglrdreSerizyl @ conpound of the
fornmula (lVvVa), the reaction being effected with an

al cohol in the presence of an acidic catalyst, 5 f)
t R@ndonpourate (daeh)indsperdartédCwQgkalkyle conmpound (VI 1)
to give a conmpound of the forrmula (la) in the
presence of the base Bl and g) if appropriate, the
conpouhte PIogEss asislairsd incelabn 4hyia miieltiol yzed to
-give the conpound (1) when R3is H and 10 Ring Ais

cycl ohexyl .in ich the X-containing and the o
Ko ar i iy CYelseyt HEMNETb g o SRINaINIG SBfcthenYroeptaining
;:i s-1, 3; ar rmfmh s %felf@h'{nma (l? ér?ﬁ ircytﬁbOBiixmvl\,hB,-arEangement
ragnent, an rbon atom e ring ichis
substi tut e%ega}'v?ﬁg%ag@é'ﬁlpgﬁﬁyhﬁa%ﬁgftituent 15 has R
configuration. 7. The process as clainmed in one of

cy alasy 1 toarg’eé@?\eﬁ\%itﬁwthe conpound (1) is present

i'n an enantioneric purity of greater than 99%

6. The process as claimed in one of claims 1 to 4, in which

a) a compound of the formula (X) is reacted in the presence of lipase B
from Candida antarctica with water to give a compound of the
formula (V),

b) the compound (V) is reacted in the presence of an acidic catalyst
- with a compound which can form the base-stable and acid-iabile
protecting group Z3 selected from the group consisting of
tetrahydropyranyl and methoxyisopropyl to give the compound of the
formula (Vill) and

c)  the compound (VIll) is converted in the presence of a nucleophile to
a compound of the formuta (11), '

d) a compound (I} is reacted in the presence of a base B1 with -a
compound of the formula (V1) fo give a compound of the formula
(lla),
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20 8. A compound of the general formula (Ilia) R4
RLORNg AN R X-00Z3 (li.la) 25 in which: R1,
R2, R4 are each independently H F, d, Br, OH N2,
CF3, OCF3, Cl_C6-alkyl or -O(Cl-C6-alkyl), 30 X is
Cl1- C6-al kyl in which one or nore carbon atons in the
al kyl group nay be repl acedspy oxygen atons, -60-
Ring Ais C3-C8-cycloal kyl or C3-C8-cycioalkenyl, in
whi ch-one or nore carbon atons in the cycl oal kyl or
m)c| odh&eopripoundnyita)imgobeesriedita@ecbrhyound getheabomala (IVa),
5 73 i - St [ b rotect
or oup D8 T2ACIST Eeny SfRGtes i eB-abGhd ' B bRence of an
t et r atagilioggtalystl and net hoxyi sopropyl . 10 9. A
conmpound as clairred inclaim8, in which, in the

% A is cyclghexyl in whi
X contt aerﬁqagp@m t(W@ 23- re@@r%.thfh&%@Qﬁtn%nsné\éli)at%gwe a
i n t hexgmgounddofthedbaaiRta) indthatgr¥seid® éfithe base B1 and
cycl ohexyl fragnment, 15 Rl, R2 and R4 are each
i ndependently H F, d, C -C3-alkyl or

@) ( Clf appripkipts, the Z8mippunet (lahischytioylyasy br hgerogenslyzed to
met NYl5ive the compound (1) when R3 is H, and

Ring A is cyclohexyl in which the X-containing and the Y-containing
- substituents of formula (I) are in the cis-1,3-arangement
relative o the cyclohexyl fragment, and the carbon atom of
the ring A which is substituted by the Y-containing substiituent
has R configuration.

7. The process as claimed in one of claims 1 io 6, wherein the
compound (I) is present in an enantiomeric purity of greater than
98%.

8. A compound of the general formula (Iiia)

y o R4
O~
R2 N X0
(llita)

in which;

R1,R2, R4 are each independently H, F, Cl, Br, OH, NO,, CFs,
CCF,, C1-Ce-aikyl or -O-(C1-Ca—alkyl),

X Is Cq4-Ce-alkyl in which one or more carbon atoms in the alkyl
group may be replaced by oxygen atoms,
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10. A compound of the formula (I1Ib) R5 Ring A Z3-0O
OCYORG 25 (I1I'b) in which: . R5 is independently

H F, d, Br, OH N, CF3, OCF3, C -Ce-al kyl or

-0 (G -Co-alkyl), 30 R6 is C, -C6-al kyl or benzyl,

whi ch may optionally be substituted by F, d, Br,

OH N2, CF3, OCF3, G -C6-akgl- or -O(C, -C6-al kyl),

-61- Yis G-Cs-alkyl in which one or nore carbon

atonms in the al kyl group may be replaced by oxygen

at oms, RRgW A i sis@-Ce-cygichball lorl Cets-cycioalkenyl, in which one

C3- C8-cycl oal ke ' ' r
atons in the cyg%_{ 'Jo%‘f’h% or‘ﬁgﬁg‘ﬂggﬁ'&éﬁ%&‘ﬁ'."%%‘g?ég;gv‘%a‘ke“}"
repl aced by oxydgérgsanesbe Epiacechby axpgen atsires,and

acid-labile protecting group selected from the group

consi stjng. of tetrahydropyranyl and 10,

net hox‘%’ solradpgre-s@ple andRsigdaRile protreting srpHmselected from

(V1) Rithg A Go@ O ZbndiMing) 45 i met\‘ﬁthﬁﬁci)%ﬁkaﬁgl A and
e

is cycl ohe in.which the Z1-containing and t
Z3-cont ai nﬁ%’%b%f?w nts are in the cis-1, 3-
arrangenent relative to the cycl ohexyl fragnent, Z1
is -C(OCH3, Z3 is tetrahydropyranyl.
9. A compound as claimed in ctaim 8, in which, in the formuta (lla):
Ring A is cyclohexyl in which the X—containing and the Z3-
containing substituents are in the cis-1,3-arrangement

relative to the cyclohexyl fragment,

R1, R2 and R4 are each independently H, F, Cl, C;-Cs-alkyl or
-O-(C1-Cz-alkyl),

Z3 is tetrahydropyranyl,
X is methyl.

10. A compound of the formula (HIb)

R5
Ring A
Z3-0 O-Y O/ OR6
(lIib)
in which: .
R5 is independently H, F, Cl, Br, OH, NO,, CF3, OCF3, C4-Cs-alkyl

or -O-(C4-Ce-alkyi),

R6 is C1-Ce-alkyl or benzyl, which may optionally be substituted by
F, Cl, Br, OH, NO,, CF3, OCF, C1-Ce-alky[ or -O-(C1-Cs-a|kyf),
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Ring A

Z3

-61-

is C1-Ce-alkyl in which one or more carbon atoms in the alkvl
group may be replaced by oxygen atoms,

is Cs—Cg-cyci;SalkyE or Cs-Ce-cycloalkenyl, in which one or more
carbon atoms in the cycloalkyl or cycloalkeny! rings may be
replaced by oxygen atoms,

is a base-stable and acid-labile protecting group selected from

the group consisting of tetrahydropyranyl  and
methoxyisopropyi.

11. A compound of the formula (Vil})

z21-0°

0-Z3
(vilh)

in which:

Ring A is cyclohexyl in which the Zi-containing and the
Z3-containing  substituents are  in  the cis-1,3-
arrangement relative to the cyciohexyl fragment,

Z1 is -C(O)CHs,

Z3 is tetrahydropyranyl.



