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fewer by-products are forned
pharmaceutical preparations. The manufacturing procedures

described are unsatisfactory in terms of the number of
process steps and yields and are not suiteble for ‘an
industrial process. A disadvantage of these processes is

15 also that the total yields of pure diasterecmers that are
obtainable are too small.

It has now been surprisingly found that these alkane-
carboxamides can be prepared both in high total yields and

20 in a high degree of purity, and that selectively pure dia-
stereomers are cobtainable, 1f the double bond of 2,7-
dialkyl-8-aryl-4-octenic acid or 2,7-dialkyl-8-aryl-4-
octenic acid ester is simultaneously halogenated in the 5
position and  Thydroxylated in the 4 position under

25 lactonization, the halolactone is converted to a
hydroxylactone and then the hydroxy group is converted to a
leaving group, the leaving group substituted with azide, the
lactone amidated and then the azide converted to the amine
group. Apart from the high yields and stereoselectivities in

30 the individual process steps, particular attenticon is drawn
to the fact that substantially fewer by-products are formed
in the azidation step.

A primary object of the invention is a process for the
35 preparation of compounds of formula I,

nd the new




in the azidation step. A primary object of the invention is a process for

.the 35woepeasasi on of conpounds of fornmula |, WO 02/ 0250 r/tHbt 6399

PCT/ CH01/ 00399 2 2 D E C 2004 wherein 5 Rl and R2 are, independently of one
anot her, H, Cl-C6al kyl, d -C6hal ogenal kyl 2 €1- C6al koxy, 7 IEE

Cl- Coal koxy- C1- Coal kyl, or Ci1-C6al koxy-Cl- C6al kyl oxy, R3 i g &L é(gal kyl, R4
Is Cl-C6al kyl, and R5 is Cl-Co6al kyl, C2-C6hydroxyal kyl, Cl1-C6al koxy- Cl1- C6-
al kyl , Ci1- Cé6al kanoyl oxy- Cl- Céal kyl, Ci1-C6am noal kyl, Cl1 10

C6al kyl am no- C1- C6- al kyl , Cl1-C6- dléﬂ kykam no- Cl- C6- al kyl, C1-C6-

al kanoyl am do- C1- C6- al kyI HO (0) C}: C6-al kyl, Cl- Cgal kyl -0 (0)

C- Cl- CBal kyl , H2 , 1 #yfs- H\-C (O - Cl- Osal kyl or

(C1- Coal kyl) 2N-C { npifi sing a) the reaction of a conpound

of formula li, 15 an akg neNdf formulba R5-NH2 to form a conmpound of
formula 111, 252H N--RS and b) reduction of the azide gr?up of the
conpound of forrrul a 25111 to the amne group and isol ation*vofrthe conpounds
of WO 02/02508 3 PCT/ CHO1/ 00399 22 DEC 2004

wherein

5 Ry and R; are, independently of one ancther, E, Ci1-Cealkyl,
Ci-Cé¢halogenalkyl, Ci-Cealkoxy, Ci-Cealkoxy-Ci-Cealkyl, or
Ci-Cealkoxy-Ci-Cealkyloxy, R; 1is C;~Cgalkyl, R, is Ci-Cealkyl,
and Rs 1s Cy-Cealkyl, C;-Cé¢hydroxyalkyl, Cl—ésalkoxy—-crcs—
alkyl, C:~Csalkanoyloxy—-C;~Cealkyl, C,-Csaminoalkyl, Ci~

10 Csalkylamino-cl-cs—alkyl, Ci-Ce-dialkylamino-C,-Ce-alkyl, Cyi-Ce-
alkanoylamido-C;-Ce-alkyl, HO (0)C-C1-Cg—alkyl, Ci-Cealkyi-0O-
(0)C-Ci-Cealkyl, HN-C (0) -C1-Cealkyl, C1-Csalkyl-HN-C{0Q)~-C;-
Cealkyl or (C1-Cealkyl) ;:N-C{O)-C;~Cs~alkyl, comprising
a} the reaction of a compound of formula II,

15

(I1),

with an amine of formula Rs-NH, to form a compound of formula
111,
20

(III},

and

b) reduction of the azide group of the compound of formula
25 III to the amine group and isolation of the compounds of




forfmula I, if necessary with the addition of a salt-formng acid,

.conpri si ngﬁ,épgm% paration of conpounds of fornula ||l by rpegicdBIgocied a
conpound of formula IV, 5 R (IV) , wherein R6 is Ci- C20a|kyllzg$ﬁlmk
Cl2cycl oal kyl, C3-Cl2cycl oal kyl - C, - Coal Byt, C6- Coaryl or
-ClO-aryI-Cl-CBaIkyI, with a 10 hal ogenation agent to forma conpound of
formula VI, or c2) a carboxylic acid of formula V, or a salt of this

car boxylic efdmhl.l@-l 15 (¥) neceisshry heltdyebhei eddiddmn toff er mad.t(,-tﬁqmmiudgof

formula VI, . ei.p X | r ﬁ?ﬁ#

conpound of %‘”@%’%%ﬁe g‘r?'e en groaftei%fr?\ akkaclqgmﬂ al  or aqFPE ]'éil eIa th
met al hydrohnﬂ;aaCQﬂngaJcohol to forn1a conpound of formula VII,

02/02508 4 RG1/ qggma?p II) wherein Mis an alkall nmet al ,
an eqU|vaIen?xa%Eg%$ﬁe ear%ﬁf metal” or the residue of an al cohol mnus a

. hydroxyl 3group, 5 e) hydrolysis of the conpound of fornmula VI1 in the
presence of an acid to forma conpoundRof formula VI11, 10 f) substitution

of the hydrogen atom of the hydroxyl greup in the conpound of formula VIII.
and conversion tf# OR;

(IV),

wherein Re is C;-Cralkyl, Cs—Cizcycloalkyl, Cs-Cp:cycloalkyl-

C1-Cealkyl, Ce~Croaryl or Ce—Cio—aryl-C,-Cealkyl, with a
10 halogenation agent to form a compound of formula VI, or

c2} a carboxylic acid of formula V, or a salt of this

carboxylic acid,

(V),
15
with a halogenation agent to form a compound of formula VI,

(VI),

20 wherein X is Cl, Br or I,
d) reaction of the compound of formula VI in the presence of ;
an alkali metal or alkaline earth metal hydroxide or an
alcohol to form a compound of formula VII,



| eavi ng group AOto form conpounds of formula I X, R{ 15 (I1X). Q)

and t hen

reacti og‘,gpz,?ﬂgs conpound of forrmula I X with an azi dati onpeggHe1iog3geor m a

conpoun

ormula Il, or h) reaction if the conmpound of forrmula VIII
directly with a zinc azide/-bis-pyridiné eonplex in the prp@éh&ambf a 20
tertiary phosphine and an azodi carboxylate, if necessary in an organic
solvent, to forma conpound of fornmula Il. As an alkyl, Rl and R2 may be

| i near or branched and prefgrapl yucoRprise | to 4 C atons. Exanples are

met hyl, WO 02/ @2508 PCT/ CSO%00S8g9 51- 23, PEC 2004 ethyl, n- and i-propyl

n-, i- and t-but
| i near or branche
or 2-C atons.
chl or onet hyl ,

referably..crrprise 1 to 4 C atons,
| uoronmet hyl~, difluoromethyl, trifl
di chl oronethyl, trichlorosrethyl, 2-chloggeth

2,2,2-trifluoroethyl. 10 As an al koxy, R and R2 may be |inear or branched
n_

and i-promdmexinh W- isl -aandlkabiit yledad, pent Wdaxiwalodgh haiyadiyne 4&rAR an

and preferably conprise | to 4 C atons. Exanpl es are net hoxy,

5" a hal ogenal kyl, R, and R2 may be
especially 1

uor o- met hyl,

yl and

et hoxy,

| koxyal kyl . Rl and,R? mmy. be | ipe: bragched. . Th K
ot o1 of abl J TR cd s, T A EeRBCRFPPOL Birus & QAT She THEPal kyl

group pr efedr dtdrclygirs sef théocdmBouatdonsf foaanpl #sVale imettiox yped bghce

- et h 2-yl i A -3 - hut ~4-y! , h B
20 et howsHod ekt 1 B P SRR Ooe oy

1- et hoxybut --4-yl, ethoxypentyl, ethoxyhexyl, propyl oxynethyl,
butyl oxynet hyl , - |-propyl oxyeth-2-yl apd :

(VIII

10 f) substitution of the hydrogen atom of the hydroxyl group
in the compound of formula VIII and conversion thereof to =a

leaving group 20 to form compounds of formula IX,

(IX),
15

g) and then reaction of the compound of formula IX with an

azidation agent to form a compound of formula II, or

h) reaction if the compound of formula VIII directly with a

zinc azide/-bis-pyridine complex in the presenc

20 tertiary phosphine and an azodicarboxylate, if necessary in

an organic solvent, to form a compound of formula II.

As an alkyl, R; and R, may be linear or branched and
preferably comprise 1 to 4 C atoms. Examples are methyl,

),

e of



1- butyl oxyeth-2-yl. 25 As a O -C6al koxy-d - C6al kyl oxy, Rl and R2 may be
linear orywaAnsged. The al koxy group preferably conprises BCt/0HE1/603d9
especially 1 or 2 C atons, and the al kyoxy group preferably _conprises 1 to
4 C atons. Exanpl es are met hoxymet hyl oxy™ 4-=met hoxyet h- 2- yI dxlEL 2004
1- met hoxypr op- 3-yl oxy, 1-nethoxybut-4 30 yloxy, nethoxynenhyl oxy,
met hoxyhexyl oxy, ethoxynethyl oxy, 1-ethoxyeth-2-yloxy,
- 1- et hoxypr optBWH.ox R 12B8hokyBERPAL, yI By, T h eﬂ%ﬂ?%&*%'eﬁﬁﬁ%ﬁﬁ%xf?giy,
propyloxynehgﬁquy, but yl oxynet hyl oxy, 1-propyl oxyet h-2-yl oxy and
1- but yl oxyet h- "2-yl oxy. 35 WO 02/02508 PCT/ CH01/ 00399 6 22UEC2604 In a
preferred enbodi nent, R is nethoxy- or ethoxy- Cl- Cdal kyloxy, and R2 is
]prefelrabl y \;\xﬁt hoXHadbgehBoXxyl, E@r te rodl a% I mla@r eiergeggan:e aonpoandiedf and
ormula L, erein Rl is 1-nethoxyprop-3-ylo an IS, oxy. 5 X
al kyl, RS aRdSREY ﬁbecPFREéFeorfb cﬂedyaﬁg%nﬁ?ef%?88F§g§ggbﬁgsgriA§o%2 C
atonsi Exgngﬁamﬁﬂeﬂx&mﬁWésfaeéhguuﬁg%?grnyj;pdbﬁymornmethylan&niﬂﬂugdo-
pentyl an . In refer enbodiment . R3 and. R4 i S 10.
formula I afng%ﬁ’léach ‘%g%r‘?‘g%tﬁ%bw . é"%%%ﬁ&&’ nay@bg'%@%g%?o‘eotrq{yl’
branched i n2tiohlicarcetdfyl ard/|2 ,dahA@-pref Etabtypetbnprise 1 to 4 C atons.
Exanpl es of alkyl are listed hereinabove. Methyl, ethyl, n- and i- 15
prcpyl, n-, i- and t-butyl are preferred. As a O -C6hydroxyal kyl, R5 may be
| i near @0 bAsnched ahdoxpyefBr alanyd cBaprizg Zbeo birkaroms SormsichescnArd
are 2-hydr -y - oxypLap-4 1yl - hyd PR -l syh, 5 -
or 4- hydroxgg’)ué?el&}éﬁl,yhgaﬁg%génﬁyl li-'gnd‘q h%dr%&%%i F l%%' a¥e H%QI?OXY'

ethoxy, n~ and i-propyloxy, n-, i- and t-butyloxy, pentyloxy
and hexyloxy.

15 As an alkoxyalkyl, Ry and R; may be linear or branched. The
alkoxy group preferably comprises 1 toc 4 and especially 1 or
2 C atoms, and the alkyl group preferzbly comprises 1 to 4 C
atoms. Examples are methoxymethyl, l-methoxyeth-2-¥y1,

l-methoxyprop-3-vl, 1-methoxybut-4-y1, methoxypentyl,
20 methoxvhexyl, ethoxymethyl, 1l-ethoxyeth-2-yl, 1l-ethoxyprop-
3-vy1, l-ethoxybut-4-yl, ethoxypentyl, ethoxyhnexyl,

propyloxymethyl, butyloxymethyl, . l-propyloxyeth-2-yl and
1-butyloxyeth-2-vl.

25 As a C;-Cealkoxy-Ci;—-Csalkyloxy, R; and R, may be linear or
branched. The alkoxy group preferably comprises 1 to 4 and
especially 1 or 2 C atoms, and the alkyoxy group preferably
comprises 1 to 4 C atoms. Examples are methoxymethyloxy, 1-
methoxyeth-2-yloxy, l-methoxyprop-3~yloxy, l-methoxybut-4-

30 yloxy, mnethoxypentyloxy, methoxyhexyloxy, ethoxymethyloxy,
l-ethoxyeth-2-yloxy, l-ethoxyprop-3-yloxy, l1-ethoxybut-4-
yloxy, ethoxypentyloxy, ethoxvhexyloxy, propyloxymethyloxy,
butyloxymethyloxy, l-propyloxyeth-2-yloxy and l-butyloxyeth-
2-yloxy.

35




As a Cl-Co6al koxy-Cl-C6al kyl, R5 may be l|linear or branched. The al koxy group

pref er ablyo@gkdggses 1 to 4 C atons and the alkyl group prfeeadloosgd to 4 C
atons. Sone exanpl es are 25 2-net hoxyet hy-1-yl, 2-net hoxypr h Lym

3- et hoxyprop-1-yl, 2-, 3- or 4-methoxybg ~1- yI, 2- et hoxyetp@ Fl , 2-

et hoxyprop-1-yl, 3-et hoxyprop-l-yl, and 2-, 3- or 4- ethoxybut- 1 yl. 30 As
a C2-C6 al kanoyl oxy-d -C6al kyl, R5 may be linear or branched. The

al kanoy! oxyIgyr cup greefeermdu y exdruidimeest 1 Ry 4isC aethexyrd tdre &UbdxwrGup

preferably 2 tq. to So exanpl rrylﬁg%d%g Yl o

fornmyl oxyetcﬁ all yécgi Iogndet hr%‘l pgoplpgf\y oxye % an yroyI oxye%.lﬁyly 35
WO 02/ 025089@@'1@&mrwspgefe»-reazamcm@m@s aot?,f@samlﬁoélr kyhere:s ry
be |inear b pgelerabl oRpr ik se C atons. Sone exanpl es
are 2- ‘am ﬁ%sétgﬁrpgbggxggﬁgp S %o%?g ¥nf131 55113 § m%tth% ‘or 4-am nobut- 1-yl .

5 As Cl 5CEa1kyI am no- Cl- C6a| kyl and Cl - C6d| al kyl anmino-Cl-C6- alkyl, 'R5

may be |inegs ofp braneped. R-EheaﬁBKYRiimrﬁ‘ngr}?é'p 191&@£§ra8£y SeNRERSeS Shy
C4al kyl groups_and the al k group preferab C atom; Sone exarrpl es
are 2 10 nRh§farthoEt r@q'nmlsez di i hyl afi @%@Iﬁsr ﬁXd@ @% hr&m Retryl,

eth-1-yl, e&hethylam %hll-pkfbp)@ nmpthyl qm n@.ﬂ@p"lbﬁlt,yl?; pentyl and

di rrethyla oprop-1-vyl, net hyl a nobut and

4- di met hyl af rﬁ’ﬁlﬁ'{mt Ip. A Pr%%e%e% %’rﬂ% yl%-’m ‘él%dcf‘ﬂ OB IGATPRE Fay Ofe
linear po DHoamehedr A'hg shkaney! cgseup spigfgabl y conprises 1 to 4 C atons
and the al kyl group preferably 1 to 4 C atons. Sonme exanples are

2-formam doet h-1-yl, 2-acetam doeth-I-yl, 3- propionylam doeth-I-yl and
4-butyroyl abs deat halkyl, Rs may be linear or branched in the form of

alkyl and 'preferably comprise 1 to 4 C atoms. Examples of
alkyl are listed hereinabove. Methyl, ethyl, n-- and i-
15 prepyl, n-, i- and t-butyl are preferred.

As a C;-Cshydroxyalkyl, Rs may be linear or branched and
preferably comprise 2 to 6 € atoms. Some eXamples are
2-hydroxyethy-1-yl, 2-hydroxyprop-1-yl, 3-hydroxyprop-1l-vyl,
20 2=, 3- or 4-hydroxybut-l1-yl, hydroxypentyl and hydroxyhexyl.

As a Ci-Cealkoxy-Ci-Cealkyl, Rs may be linear or branched. The
alkoxy group preferably comprises 1 to 4 C atoms and the
alkyl group preferably 2 to 4 C atoms. Some examples are

25 2-methoxyethy-1l-yl, 2-methoxyprop-1l-yl, 3-methoxyprop-l-vi,
2-, 3- or 4-methoxybut-1-yl, 2-ethoxyethy-1-yl, 2=
ethexyprop-1-yl, 3-ethoxyprop-l-yl, and 2-, 3- or 4-
ethoxybut-1-yl.

30 As a C;-Csalkanoyloxy-C;—-Cealkyl, Rs may be linear or
branched. The alkanoyloxy group preferably comprises 1 to 4
C atoms and the alkyl group preferably 2 to 4 C atoms. Some
examples are formyloxymethyl, formyloxyethyl, acetyloxy-
ethyl, propionyloxyethyl and butyroyloxyethyl.

35



20 As a HO(0) C-Cil-C6alkyl, R5 may be linear or branched and the alkyl
group pre{‘q:f@gdzg pscconprises 2 to 4 C atons. Sone exanpl es apE€T/CHObLOO39Et hyl |
car boxyeth car boxypropyl and carboxybutyl. 25 As a Cl- CGi k%@st (O)

C Cl-Ceal kyl, R5 may be linear or branched,—and the al kyl 02u ref erably
conpri se independently of one another 1 to 4 C atons. Sonme exanples are
rnet hoxycar bonyl et hyl , 2- et hoxycar bonyl eth-1-yl, 3 30

met hoxycar basyl pr o@rﬂcsﬁlm—marﬂwﬁoxy@ar boayl bbe- | ljread h&& - A HRA mans| |
2- et hoxycar Q,y:I y et hoxycarbaony | - ngx les are 2-
4- et hoxycar %o%yl ta?l&’ é?np%r 8 E% 042) tClé)EC6aI K )éow% %ay g i near
.branched, aaﬂxlnaEtlhbfé:aIZ{‘yIOrgr%Iﬂéﬁqgm@PéﬁﬁbiyYéo@&gs?ey 23t 0°6 b"’éﬁ)’
exanpl es ar é&r bam domet hyl , 2-carbam doeth-1-yl, WO 02/02508 8

PCT/ CHOL/ 0039 2 2 DEC 2004 2- car bam do- 2, 2- di msthyl eth-1-yl, 2- or

. 3- car baniedopr op- 1- -, 3- or 4- carbam dobut-1-yl,

3- car bam doa2- rretgt;yt{qugﬂ ::,luﬁﬂo @.@qébagmldo J_ma di mt—k,ngdiﬁ)amﬁyln@hno C; Cs

3-car bam do- 3- et rop-1- car bam do- c{ b»% ﬁg? ?%

4- or 5.--cadkatid n’PaY %e’ Jﬁ}@%?barﬁ’do §a§co're = hy HPO ggﬁou%

a Cleﬁfll kYb‘I:'efe@a(bO)y h&nﬁﬁzgétky|c19lc4é¢kyﬂ363¢i<mhﬁbsi(2)l\&rﬁ((i)“e fﬁlkﬁlﬁald@dup ?5

may be | i near nche e rou pr co i's

to 4 C at on®* e Yal k§l g:rooupH pﬂg‘- %’%g'zt%glCaL%%qg ggé a%

t he car ham &@dﬂﬂlmlglro@ms-ld@m necﬁ-*&imeﬁaﬂabaae:,nmbbhe 1Nydt.-om2-&t§uﬁﬁmlmﬂ-ed

with one or thyI ro r.puty _Suhgr oup; of

conpounds o@%mﬁ %_se%‘ﬂilﬁl é%’h Pt YP 5 mééh@ll%ﬁ %ﬁr%% & % <
dlmethylamlnoprop 1-y1, 4-methylaminobut-1-yl and

4-dimethylaminobut-1l-yl.

15 As a C;-Cealkaznoylamido-C;-Cealkyl, Rs may Dbe linear or
branched. The alkanoyl group preferably comprises 1 to 4 C
atoms and the alkyl group preferably 1 to 4 C atoms. Some
examples are 2-formamidoeth-1-yl, 2-acetamidoeth-l-yl, 3-
propionylamidoeth-1-yl and 4-butyroylamidoeth-1-yl.

20
As a EO(0)C-C;-Cealkyl, Rs may be linear or branched and the
alkyl group preferably comprises 2 to 4 C atoms. Some
examples are carboxymethyl, carboxyethyl, carboxypropyl and
carboxybutyl.

25
As a C3—-Cealkyl-0-(0)C-Ci-Cgalkyl, Rs may be linear or
branched, and the alkyl groups ©preferably comprise
independently of one another 1 to 4 C atoms. Some examples
are methoxycarbonylmethyl, 2-methoxycarbonyleth-1-yl, 3-

30 methoxycarbonylprop-1l-yl, 4-methoxycarbonylbut-l-yl, ethoxy-
carbonylmethyl, 2-ethoxycarbonyleth-1-yl, 3-ethoxycarbonyl-
prop—-1-yl, and 4-ethoxycarbonylibut-1l-yl.

As a H,N-C(0)-C;~Cealkyl, Rs may be linear or branched, and
35 the alkyl group preferably comprises 2 to 6 C atoms. Some
examples are carbamidomethyl, 2-carbamidoeth-1-y1,



whi th R1 is Cl-C4al koxy or Cl-C4al koxy- Cl- C4al kyl oxy, R2 is Cl- C4dal koxy, R3
i's Cl- CAable¥lpsoRd is Cl-Cdalkyl and RS is H2NC (0) - Cl- Chariomionunbash i f
necessary is N-nono substituted or N-di-Cl- C4al kyl SUbSt\iNhu‘?thD@p A nore
preferred subgroup of conpounds of formul84 is that in i . 1S

met hoxy- C2- C4- al kyl oxy, R2 is methoxy or ethoxy, R3 is C2-C4alkyl, R4 is
C2-C4al kyl and RS is H2ZNC (O -Cl- Co6al kyl . 25 An especially preferred
compound d&-¢arbahado-Rs 2t-damethy hetihctl ¥l 4 s 3= me2hox§- prREPEBIGPBRPPR> i s
met hoxy, ang_R4 5 _are. 1 hylet Rads¥ly —1d L SRS 6 O - -
21- CH2- . %sgah a'?l kyc[%f Iq-zgg_%ré%%éaf’%ﬁga} ?ri'b%n%%ed and&’cogrr%si&ggg .
preferabl y11Ylo 12 &-geshsnidord,8-cimedhylnsionr kepbei al | y-CpFRpBideT3Re

s partic%ﬁﬁylﬁfs{;ew— ,8532achiveat 5612, SAalikdth S exanpl es zare net hyl,

ethyl and t | Somer.s o propyl, butyl, pentyl, héxyl|, heptyl, octyl
nonyl , deddt, IF unéé@ﬂrpaéﬁdgé%ﬂﬂtﬂﬂﬂ&decfl‘,cmﬁ'g’

: cta®Ad and:2-
ei cosyl . Espestabiyuprefenred are nmethyl and ethyl. WO 02/02508

PCT/ CHO1/ 00399 9 22 dEC 2004 As a cycloal kyl, Re may preferably conprise 4
to 8 ring- carbon atons, 5 or 6 being especially preferred. Sonme exanples

arel Cécgomrf)ph' ,Cpmlaqlb@tblﬂiﬂi-@(lﬁﬂlgoﬁﬁn%*alky@ ahe- (@1*&%1163‘!3%):2@3@4 00) 'gCEEd-

cycl ododecyl a cycl oa -a , may conprise, pr.e s to 8

ri ng- car bo aa“t]@as' % orc% %%i%bn%gﬁeEFaPF%ﬁﬁ@Pm@@ ) ?n%eﬂ"gr%%é}’%\bﬁyofpto 4

C atons0 i rptdeenbkYly ofotpridesr 12 EoatHeC 1@tbeisngardpechal lay ylef o

Sonme exanpl are clopropyl ~nethyl, cyclobutyl nethyl | I t hyl

or cycl ope%f%ffer%}?ﬁél ,zoaﬁ?.i )céyccl oﬁt%%?'nmpqﬁg/c%?oh%é%l Eéﬁﬁ%sagglkﬁ
groups defined hereinabove, whose N atom is substituted with
one or two methyl, ethyl, propyl or butyl.

15 A preferred subgroup of compounds of formula I is that in
which R; is C;~Csalkoxy or C;-Csalkoxy-C;-Cialkyloxy, R: is Ci-
Cialkoxy, Rs is Cy-Cqalkyl, Ry is C;-Cialkyl and Rs is H,NC(O)-
C1-Cealkyl which if necessary is N-monosubstituted or N-di-C,-
Cqsalkyl substituted.

20
A more preferred subgroup of compounds of formula I is that
in which R; is methoxy-C,-C;-alkyleoxy, R; 1s methoxy or
ethoxy, Rz is C,-Csalkyl, Ry 1s C,-Csalkyl and Rs is HNC{O)-C,-
Csalkyl.

25
An especially preferred compound of formula I is that in
which R; is 3-methoxy-prop-3-yloxy, R, is methoxy, Rs and R,
are l-methyleth-1-yl, and Rs is H,NC{(QO}-[C{CH;):)-CH;~.

30 As an alkyl, Rs may be linear or branched and comprise
preferably 1 to 12 C atoms, 1 to B8 C atoms being especially
preferred. R is particularly preferred as a linear C;-
Csalkyl. Some examples are methyl, ethyl and the iscmers of
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,

35 undecyl, dodecyl, tetradecyl, hexadecyl, octacyl and
eicosyl. Especially preferred are methyl and ethyl.
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As an aryl, R¢ is preferably phenyl or naphthyl.
15 .
As an aralkyl, Rg is preferably benzyl or phenyl ethyl.

In formula VII, M may be an alkaline earth metal, for

example Mg, Ca or Sr. Equivalent in the context of the
20 invention means the charge equalization of cation and anion.

M is preferably an alkali metal, for example Li, Na or K.

Particular preference is for M as Li. If M is the residue of

an alcohol minus a hydroxyl group, it may be the R¢ group,

including the embodiments and preierences described
25 hereinbefore, in particular alkyl and cycloalkyl.

Residue A in the leaving group A0 is preferably the residue
of an organic acid, for example C;~Csacyl, particular
preference being for Ci;-Cssulfonyl. The acyl residue may be a
30 carboxylic acid, such as formic acid, acetic acid, propionic
acid, butyric acid and benzoic acid substituted if necessary
with C;-C.alkyl, C-Cialkoxy or halogen. The sulfonyl residue
A may correspond for example to formula Ry-50;~, wherein R, is
Ci-Csalkyl, C;-Cshalogenalkyl, Cs;-Cgcycloalkyl, or phenyl or
35 benzyl either unsubstituted or substituted with C;-Csalkyl,
Ci~Csalkoxy, C;-C;hakogenalkyl or halogen. Some examples of
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di met hyl or dlethyl ether),; carbonic esters and | actones (nethyl acetate,
ethyl acet atsailiesttly| rpsbguenateee watdvdlacebha)l; NPDEBYbst Refigiphenyl,
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cycl ohexanoréyl OtmphﬁﬂﬁknuQkﬁh¥9KPB@¢FBﬁeshﬁﬂﬁﬁﬁ?@@% } f §ipgomophenyl and

di et hyl sul figne; dStdreiyly Iene syl one) ; al cohol s (net hanol, ethanol, n- or
| -propanal, n-, - or t-butanol, pentanol, hexanol, cyclohexanol

cyclohexéhedlol hydr oxynmet hyl or dlhydroxynethyl cycl ohexane, benzyl
al cohol , et hﬂeenenaivqldx:eql Dﬁlb@émé' eBQeﬁ'syCﬁb,y pbepanedirekd buﬁanednol the

ethylene coI nono nD oe et h nd di et hyl ene
oot byl SRR T SHHERIE 1 PREE eB PactitatTe | 616 BRGRromhd | TEgenic

tertiary amsmaydﬁusrﬁﬁépééﬂahmy pbmaﬁfb&@mmﬂe,duﬂwmﬂpylanhmeham&n also
N et hyl mor BiEol THES SAnP o g b1 AF ( S680 T BEPd At nor o ohes: o8
step a)]Ihesqixﬂnts1aﬁedmﬂhmmnmbohsfdDEMnDMdumoetben}cgmmmmmks(ﬁexsﬁe,
carried out SRR BEEER T RENED B e portfrritosdt e
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‘Qfgc\?eff‘f‘ f({re@r%%ﬂl\@oeéjch‘ég{ebomcchféi'SExS-.anhe%ar boxaml des.( a34eR A0MPALNgdS,
dibutyl ether, tetrahydrofuran, dioxazne, ethylene glycol’
15 dimethyl or diethyl ether); carbonic esters and lactones
(methyl acetate, ethyl acetate, methyl propionate,
valerolacteone); N,N-substituted carboxamides and lactams
(dimethylformamide, dimethylacetamide, N-methylpyrrolidone);
ketones {acetocne, methylisobutylketone, cyclohexanone) ;
20 sulfoxides and sulfones (dimethylsulfoxide, dimethylsulfone,
tetramethylene sulfone); alcohols (methanol, ethanecl, n- or
i-propanol, n-, i- or t-butanol, pentanocl, hexanol,
cyclohexanol, cyclohexanediol, hydroxymethyl or
dihydroxymethyl cyclohexane, benzyl alcohol, ethylene
25 glycol, diethylene glycol, propanediol, butanediocl, ethylene
glycol monomethyl or monoethyl ether, and diethylene glycol
monomethyl or monoethyl ether; nitriles (acetonitrile,
propionitrile); tertiary amines (trimethylamine,
triethylamine, tripropylamine and tributylamine, pyridine,
30 N-methylpyrrolidine, N-methylpiperazine, N-methylmorpholine)
and organic acids (acetic acid, formic acid).

Process step a)

The reaction of compounds of formula II to form compounds of
35 formula III with a compound RsNH; by opening of the lactone
ring can be carried out with or without solvent. The
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preferably B 0 50 bar he_ conmpound or mul é% e convefte

addition =38 9aFt§nﬁnP§e§ﬁﬁﬁ§FYk§6Wﬁ‘5%}'%et%y1¥9e§tnent wi th nonobasic or
pol ybasig, inorganic or organic acids. Hem fumarates are preferred. Process
step cl1) 35 SU|tabIe chlorination, brom nation and iodination agents are

el enent al € ne, in partlcular N-chl orine, WO 02/02508

PCT/ CHO1/ 00R88uctidr -022 tBeC 3@4de group to the amine group in the
compounds of formula III takes place in a manner Xnown per
se (see Chemical Reviews, Vol. 88 (1988), pages 298 to 317),
15 for example using metal hydrides or more expediently using a
catalytic method with hydrogen in the presence of
homogenecus (Wilkinson catalyst) or heterogeneous catalysts,
for example Raney nickel or precious metal catalysts such as
platinum or palladium, if necessary on substrates such as
20 carbon. The hydrogenation can also be carried out if
necessary catalytically under phase transfer conditions, for
example with ammonium formate as hydrogen donor. It is of
advantage to use organic solvents. The reaction temperature
may range for example from approximately 0°C to 200°C and
25 preferably from 10°C to 100°C. Hydrogernation may be carried
out at normal pressure or increased pressure up to 100 bar,

for example, and preferably up to 50 bar.

The compounds of formula I may be converted to addition

30 salts in a manner known per se by treatment with monobasic
or polybasic, inorganic or organic acids. Hemifumarates are
preferred.

Process step cl)

35 Suitable chlorination, bromination and iodination agents are
elemental bromine and iodine, in particular N-chlorine,
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of carboxylic acid formula V are or -exanp
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15 HaPO,, hydrogen halides, acid ion exchange resins, and acids
immobilized on solid carriers. The halolactone may be
isolated for example by extraction with organic solvents.

Process step c2)

20 Suitable chlorination, bromination and iodination agents are
elemental bromine and iodine, in particular N-chloro, N-
bromo and N-iodocarboxamides and dicarboximides. Preferred
are N-chloro, N-bromo and N-iodophthalimide and especially
chloro, N-bromo and N-iodosuccinimide, as well as tertiary

25 butyl  hypochlorite and N-halogenated sulfonamides and
sulfonimides, for example chloramine T. The reaction is
advantageously carried out in organic solvents, such as
halogenated hydrocarbons (chloroform, dichloromethane). The
reaction temperature may range for example from

30 eapproximately -70°C to ambient temperature and preferably
from -30°C to 10°C. The halolactone may be isolated for
example by extraction with organic solvents.

Suitable salts of carboxylic acids of formula V are for
35 example alkali metal or alkaline earth metal salts, for

example sodium, potassium, magnesium or calcium salts, as
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methyldiethylamine; phenylmethylamine, benzylamine, cyclo~

pentylamine, cyclohexylamine, piperidine, N-methyl-
15 piperidine, morpholine, pyrrolidine, and 2-phenylethylamine.
Salt formation allows a more efficient purification of the
carboxylic acids of formula V with regard to their optical
and chemical purity, especially when crystalline salts are
formed with the selection of amines. The salts may be
20 converted before the reaction to the carboxylic acids of
formula V. However, the salts may also be used directly Zfor
halolactonization. In this case, the addition of acids, for
example trifluorocacetic acid or other strong aclids, is
recommended, as described under process step cl).
25
The halolactonization is surprisingly stereoselective, and

the desired cis-halolactones are formed in yields of up to
90% or more.

30" Process step d)
The reaction of a compound of formula VI with at least

equimolar quantities of alkali or alkaline earth metal
hydroxides is expediently carried out in a polar organic
solvent, for example alcohols such as isopropancl, and at
35 low temperatures of, for example, -20 to 30°C. Aqueous
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emperatures of, for example -20 to 30°C. Bases are

preferably vused as well, for example alkali metal

15 hydrogencarbonates or alkali metal carbonates, potassium

hydrogencarbonate being especially preferred. The compound

of formula VII does not need to be isolated, but the

reaction mixture can be used directly in process step e).

The desired stereoisomer is also formed in this reaction at

20 high yields of up to 90% or more.

Process step e)

Lactonization of the compounds of formula VII to form
compounds of formula VIII is expediently carried out at a

25 temperature of -20 to 50°C and in the presence of a
preferably polar solvent, such as an alcohol (isopropanol)
or ether (tetrahydrofuran, dioxane). It is advantageous to
use inorganic acids, especially mineral acids such as
hydrochloric acid, hydrobromic acid or sulfuric acid. The

30 hydroxylactone of formula VII may be isolated for example by
extraction with organic solvents. The desired stereoisomer
is also formed in this step at high yields of up to 90% or
more.

35
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extraction with organic solvents. The yields are up to 90%
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15
Process step g)

Suitable azidation agents are for example metal azides,
especially alkaline earth metal azides and alkali metal
azides, as well as silyl azides. Especially preferred

20 azidation agents are lithium azide, sodium azide and
potassium azide. The reaction may be carried out in organic
solvents, such as 1,3-dimethyl-3,4,5, 6~tetrahydro-2 (1K)~
pyrimidinone (DMPU) , dimethylacetamide (DMA) , N-
methylpyrrolidone (NMP}, dimethylformamide (DMF) , 1,3-

25 dimethylimidazolidinone (DMI), toluene or methylcyclohexane.
The reaction temperature may range for example from
approximately 20°C to 150°C and preferably from 50°C to
120°C. It may be expedient to include the use of phase
transfer catalysts. The preparation and synthetic use of

30 azides are described for example by E. F. V. Scriven in
Chemical Reviews, Vol. 88 (1988), pages 298 to 317 The
yield amounts to an outstanding 70% or more.

In one variant, the introduction of the leaving group in
35 process step f) and the azidation in process step g) may be
carried out simultaneously in one reaction vessel.



25 di net hyli m dazolidinone (DM) , toluene or nethylcycl ohexane. The
reacti ongt ure may range for exanple from approxinmg o 1500C
and pref é‘r‘g@@t‘ﬁ om 500C to 1200C. It may be expedi ent toilel{j'gg%? ?I&le use
of phase transfer catalysts. The preparatg an and syntheti @ 30 azi des
are described for exanple by E. F. V. Scriven in Chem cal Reviews, Vol. 88

(1988), pages 298 to 317 The yield anobunts to an outstanding 70% or nore.
In one variant, the introduction of the leaving group in 35 process step f)

and the azi gation. i.n Ergcess step g) may be <carried out sinmultaneously in
one reacti st /02508 - 16 PCTI CHO1/ 00399 21 DEC 2004 Process
step h) InIanecxaeri eakriahite azthdat aeddwy ¢l smde llgd ebedutcardirert I th

t he hydroxyl. _conpound, formula VIl .. This 5 reactiqn_has_b esqy.i bed
by Dovi . BLzRaset " B, oA b BeXivy, | ShEPaRa ot e 0FBLIA VLT h o0l D
(2), pp5 1l2eat@donaritedybbenCdedanibed bly. Daviynt hesiBugHOO0in Qrgatdzto
131. The azi LoQ i s carri iLh at . lea ui ar., quantities .0

zi nc azi de%ggg-%;%%?il(?ﬁiﬁe .:-Ilri;]ci ﬁreg%%%‘géﬁgefigf - A %%@ ‘ex érpl(%,)’ %B tlze/s 104
tri phenyl paogpfneMi n Gquaitdudestofa. équiswmienesisr (1996) ,amp. 130 to
appr oxi mat ghy e %‘iﬁ'&i‘a‘ﬂﬁ? ok c%trkﬁé’; i %%ré’oéi’%fi‘t SSULL- 88 equimolar
azodi i sopropyl carboxylate. "The “Teaction is carried out in an organic

sol vent, egpésitditigsancfarding i ¢zidéer/ddatryriding 49 béhzemeresoncene b
xyleneyg 1%othe pgagbhen te M Y8 nd0 40, 80Gy, 5008 4 JY er i at-es
pr epar ed usion t he p?o%ess g@?*g?ﬁ#ﬁ tosé%ﬁle?%nve%t‘i ogq“lare nelwé.gandrgrafeipref;ent
further obPSELIadeNtFe OF nPOFS0mNQ@0 approximately equal quantities of

an azodicarboxylate such as azodiisopropylcarboxylate. The

reaction is carried out in an organic solvent, especially an

aromatic hydrocarbon, such as benzene, toluene or xylene.'
15 The reaction temperature meay be -20 to 80°C.

Some intermediates prepared using the process according to
the invention are new and represent further objects of the

invention.

20

A further object of the invention is thus a compound of
formula X,

(X},
25

wherein

Ry and R are, independently of one another, H, C;-Cealkyl,

Ci-Cshalogenalkyl, C;-Cealkoxy, Cy-Csalkoxy~C1~C¢alkyl, or Cy~

Cealkoxy-C,-Cealkyloxy, R; is C;—Cealkyl, Ry is C;-Cealkyl, and
30 Rs is C;-Cealkyl, C;-Cshydroxyalkyl, Ci-Csalkoxy-C;-Ce-alkyl,

C;-Csalkanoyloxy-—cl-—Ca.alkyl, Ci~Ceaminoalkyl, C;-C¢alkylamino-

Ci-Cs-alkyl, C,~Ce-dialkylamino-C;-Ce-alkyl, C,-Ce-alkanoyl-



E1864 BRbo0

wher

bject of the invention is thus a conpound of formula X, (X),
and R2 are, independently of one another, H, Cl-Csalkyl, GCH010039

Cl- - C6hal ogenal kyl , C - C6al koxy, Cl-C6al koxy-Cl-C6al kyl, or C -

C6al koxy- Cl1- Ce6al kyl oxy, R3 is Cl-C6al kylL, {R4_is Cl-C6al kyl, and 30 57 DB 200
Cl- C6al kyl, Ci-Cshydroxyal kyl, C1-C6al koxy- Cl-C6-al kyl

Cl- Coal kanoyl oxy-d - Céal kyl , Cl-Csam noal'kyl, Cl-C6al kyl am no- O -C6-al kyl,
Cl--C6-df ajgkyv| agi no- ~CliByal kyl L alhsd: a9yl ~- 18403-2002 - A7 .12
DEC 2004 C1- Coal kanoyl oxy-Tl1- Coeal kié _1- Coant noal Kyl C, --2y ho=— i
Cl- CS- al kyl Cleceﬁskm@ﬁ n¢1rrc§16®1 yil Ci-wwncmwl- ag ol-.---rtr el |
HO 1- C6- al kyd

C1- CBal kyl -

HN—%g cf1 CGaI ngalgn%luémalpe K0 | 1écﬁ'&?\ﬁar¥b°ydr‘oup.

For resi dues*]l"RﬁO“ —CRsalbyﬁh R4 O Cadpanfdsabkyl or miliaCielkyik-0400) -, -

C1-C6hal oger(fgl g .1" g?gél ﬁﬁé%e;%lgge%%{@sw %O)C%ahzg‘é%gkﬁ% i

embodi menf s
Cl- Céa Coal

10

15

20

25

30

FrycaHos i dR ‘ aad] H, Cl-Csal kyl,
Rsg is hydrogen or Rgo is a 1eav1ng group.

For residues R;, R, R3, and Ry in compounds of formula X, the
embodiments and preferences described hereinbefore apply.

I),

wherein
X is halogen and Ry is a residue of formylfa

and
Ry and R:; are, independently of one another, H, Cy-Csalkyl,
-Cshalogenalkyl, A;-Cgsalkoxy, C;-Csalkoxy-C-Cealkyl, or C;-
Csalkoxy-C;-Csalk¥loxy, R; is Ci-Csalkyl, Ry is C1-Cealkyl, and
Rs 1s (;1-CealXyl, C;-Cshydroxyalkyl, C1-Csalkoxy-C,-Cgs-alkyl,
Cy-Cealkanoyloxy-C;-Cgalkyl, C,-Ceaminoalkyl, C;-Cgalkylamino-
Cy-Cg-alksl, C;-C¢-dialkylamino-C;-Cg-alkyl, 'C1~C5—a1kanoyl—
amidosC,-Cs-alkyl, HO(O)C-Ci-Cg-alkyl, C;-Cealkyl-O-(0)C-C,-
Cea¥kyl, HoN-C(0)-Ci-Csalkyl, Ci-Cealkyl-EN-C(0)-Ci-Csalkyl or

3= , - 5 - - ]
7
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' -é:@gl , O -Cb6al koxy-Cl-C6al kyl, or ClL loxy, R3 is Cl-Co6al kyl, R4 ié

d-' G , and yl, d -C6hydroxyal kyl, Cl1-C6al koxy- C3-C6-al kyl, HO010039!
oxy-d - Céal kyl , Cl1-C6am noal kyl , Cil-CSal kyl am no - ZZUECZ |
Cl1- C6-di al kyl am no- Cl - C6- al kyl, Cl1-C6-al k%goyl 1- C6- al kyl, HO (0) 004 |

C-Cl-C6-al kyl, O-C6alkyl-O (O CCl 30 Cha kyl, H2N-C (0) - Cl-Ceal kyl ,
Cl- C6al kyl- HN-C (O) -Cx-Csal kyl or | CHO10089 ATE_PCT. dOC AMENDED SHEET
18- 03- 2002 1,18 . CHO%N039,4 220EC2004 compopnds of fornul a_Xle fhe

embodi ment s¥and preferences desCribed hereinbefore apply. 5 An 0bj ect o1/ t he
i nvention i soaipoundsconfouiermils f &lvul shei embadimgetei raril o pre feneggidtue

of formula aRd 1 deRAraFera B 1 ently of one another, H,
Cl~- C6al kyl , 35381%% glger?al kyl, r& g’?ﬁﬁ’gxy, Cl - Ceal koxy- G - Ceal kyl, br d -

Coal koxy-Ci -Ceal kylo y, R3is C-Cfialkyl, R4 is Cl-Cealkyl, and RS is

Cl1- Coal kyl - X wyal s l; y: £ -68--al kyl L+ | Kano y
G = Coal kil | iy Gpyetonid mpj %%Y%‘Sﬁ?y a%gngfi@@?-%e-ca“%%u?d GF 1
Cl- C6-di al kyIdmi no- Cl - C6- al kyl, C1-C6-al kanoyl - ami do-C -C6- kyl, HO (0)

C Cl-C6-al kyl, O-Csalkyl-o0- (0) CCl- Cealkyl, 2N-C (O -d -f£bal kyl ,
Cl - Cealkyl -HN-C (O -Cl-Oalkyl “or_ (Cl-Csal 1) 2N-C (O --¢f-Ce-alkyl . 25
1 10

R, Ny

f (XII),

10 wherein
Rip 18 a residue ocf formula

15 and
R, and R; are, independently of one another, H, C,-Cgsalkyl,
C1-Cshalogenalkyl, Ci-salkoxy, Ci-Csalkoxy-C;-Csalkyl, or C,-
Csalkoxy-Ci-CsalkyloxXy, Rs; is C1-Cealkyl, Ry is C;-Cealkyl, and
Rs is (C;-Cgalkyl C1-Ce¢hydroxyalkyl, C;-Cgalkoxy-C;-Cg-alkyl,

20 C;-Cgalkanoyloxy#Ci-Cgalkyl, Ci-Ceaminoalkyl, C;-Cgalkylamino-
C1-Cs-alkyl, Ci1-Cs-dialkylamino-C;-Cg-alkyl, Ci-Cgs-alkanoyl-
amido-C;-C¢-#Zlkyl, HO({O)C-C;-C¢-alkyl, C1-Cgalkyl-0- (0)C-Cy-
Csalkyl, H2N-C(O)-C;-Cesalkyl, C;-Cgalkyl-HN-C(O)-Ci-Cgalkyl or
(Ci1-Csallyl) N-C(0O) -C;-Ce-alkyl.

25
For Aesidues R;, R., R3, and R, in compounds of formula XII,
th€d embodiments and preferences described hereinbefore
&ppty- : 7

30 An object of the invention in a broader sense is a compound
of formula VII,
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- Fog ¢ _'(%?s R1, R3, R3, and R4 in conmpounds of formula XII, t14
e%oogs%en s and preferences described hereinbefore 30 An object of thQHO‘!OOSQE

n a broader sense is a conmpound of formula VII, ATE PCT. doe
AVENDED SHEET 18-03-2002 - 19 OM (VI 1)., 19CHOL0039{ 22 DEC 2004 vh2B&i Hl

i nvention i

is an al kal

I metal, an equivalent alkaline earth netal or the residue of an

al cohol mnus a hydroxyl group, 5 and RL and R2 are, independently of one

anot her, H,

Cl- Csal koxy- Cl1- C6al kyl ,

C1- Coal kyl .
d - C6- al kyl

- 1-C6-al ky

Cl1- C6al kyl -
well as for

descri bed herei nbefore apply. 20 An object of the invention is a conmpound of

formula Xl

Cl- Ceal kyl, d - qua

oggpalgkyl , Cl1- Coéal koxy,
oxyt C1- Coal kyl oxy, R3 is Cl-Csal kyl? is

kAW Ro Y1, ~d-0Ceaninoal kyl, ylam no-

, Cl-GCs y - al kanoyl - am do- Cl1- C6-al kyl, HO

|, d-Ceatkyr-0- R(0) CGCl Cealkyl, | aN-e-er) -Cil-Cé6al kyl,

HN- C (‘0) -Cl-Cbal kyl or |1 15 For residues Rl, R2 gﬁ and R4, as
M in conpounds of fornmula VII, the enbodi nent YLhyr pref erences

Lor T %ot et 018 B {RAf ShARLY e epdiy SN 2L SR B

group, and
5

10

15

20

25

metal or the residue of an alcohol minus a hydroxyl group,
and

Ry and R; are, independently of one another, H, C;-Cealkyl,
C:-Cshalogenalkyl, C;-Csalkoxy, C;-Csalkoxy-C;-Csalkyl, or C;-
Cealkoxy-C;-Csalkyloxy, R; is Cl—Csalkyl% is C;-Csalkyl, ,&-né,l

C1-Ce¢alkanoyloxy-C;-Cgalkyl, C;-Csaminoalkyl, ralkylamino-
C1-Cs-alkyl, C1-C¢-dialkylamino-Cy-Ce—alkyl, C1-Cs-alkanoyl-
amido-C;-Cg-alkyl, HOMOME=T,-C¢-alkyl, C:-Cgalkyl-0-~{0)}C-C;-
Csalkyl, H N—€10)-C;-Cealkyl, C1-Cgalkyl-HN-C(0)-C;-Csalkyl or

Sy ot 3 = Slleder ']

4

For residues Ry, Rz, Ri;, and R;, as well as for M, 1in
compounds of formula VII, the embodiments and preferences
described hereinbefore apply.

An object of the invention is a compound of formula XIII

(X111),

wherein R;; is an alkali metal, an equivalent alkaline earth
metal, hydrogen or the residue of an alcchol minus a
hydroxyl group, and .

Ry and R; are, independently of one another, H, C;-Csalkyl,
C;-Cshalogenalkyl, C1-Csalkoxy, C,-Cgalkoxy-Ci-Cgalkyl, or
C1-Cealkoxy-C;-Cealkyloxy, Rz is Cl-CsalkyI?“ s is C,-Csalkyl,

ATE_PCT doc
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Egﬁq%zare, I ndependent|ly of one another, H, Cl-C6alkyl,

ogenal kyl , Cl1-C6al koxy, Cl-C6al koxy-Cl-C6al kyl, or g M CHO010039
Cl- C6al koxy- Cl- C6al kyl oxy, R3 is Cl-Csal kyl, a is Cl-C6al kyl, ATE PCT, dot
AMVENDED SHEET 18- 03-2002 The conpounds of dprqrula Xl Il are obtaingqgﬁéﬁﬁ%
reacting a conpound of forrmula XIV ATE PCT. doe - 20 CH010039 2 04
aIkyI, d - Coal kanoyl oxy-d - Ceal kyl, Cl-Ceam , Cl1 C6al kyl am no-d - C6- al kyl ,

dl oN0oafd- (- al4k ._ (Al _kano\d 'arer sl - O Q & .
C O 06- al kyl C6a|ky| (O C-Cl-C -C1 Oal Kyl '
Cl- Csal kyl - %&%O Eﬁ @%ﬁ' e k- qQETﬁﬁé R4 1a RRSFERE bnpouffds of
formula X lg¢, al arent sanegl pr eter epakisgldesermines metgLamwre c}O

et A %a%%&ﬁ 2 -EE AR e B0 ) £ 6 Crrpmatly i beag k-

derivatives goch-@scalkediT eBperG(o)lCcahoryan des, @ ataioru-ai @y .- cJbe
hydrol ysis may _be qrried o] ith. acjds or bases.,Hydrolysis mnth a base
is preferr 8T ar exanpie W TH ol KalT  Neta Hy o oxT ae O, OFad
NaOH) , which can be added as aqueous solution or as a solid. The reaction
I s advant agegusly carried_out _in te rqgani ¢_sol vents (alc | s and
et hers) or H? ¥%§ 1dpgE, Bat . Rrhe Fe:@froﬁn% er abulre rF%hdﬁg EOFBUEﬁe
boi I'i ng t engerEt ur chof embedsaenent anskeprefdmmaanuisdcoibed heeseli upators he

resi due o th%%feactlon Is expediently taken up with an aqueous acid, such
as hydr othl F5R % d

The carboxylic acids of formula V used in process step c)
may be prepared in a manner known per se by hydrolysis of
hydrolysable acid derivatives such as carbonic esters,
15 carbooxamides or carboxylates. The hydrolysis may be carried
out with acids or bases. Hydrolysis with a base is
preferred, for example with alkali metal hydroxides (LiOH,
KOH and NaOH), which can be added as agueous solution or as
a solid. The reaction is advantageously carried out in
20 water, organic solvents (alcohols and ethers) or mixtures
thereof. The reaction temperature may vrange up to the
boiling temperature of the solvent used. After removal of
the solvent, the residue of the reaction 1is expediently
taken up with an aqueous acid, such as hydrochloric acid,
25 and the compound of formula V is extracted (for example with
ethers) and purified. The hydrolysis is quantitative, and
the pure compound of formula V is obtained in yields of more
than 90%. It is possible to carry out the hydrolysis at the
same time as the halolactonization in one reaction vessel.

30 The hydrolysis may also be carried out enzymatically.

The compounds of formula XIII are obtainable by reacting a
compound of formula XIV
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| 25 and the compound of formula Vis extracted (for exanple with ethers) and

purified. “:Ep%,d}w olysis is quantitative, and the pure congergdondesper nul a
Vis obtarned Inyields of nore than 90% It is possible to Zamfy gyt the

~ hydrolysis at the same time as the hal 5l 8&toni zation in one reaction
vessel. 30 The hydrolysis may al so be carried out enzymatically. AMENDED
SHEET WD 01102508 - 21 wth a conmpound of fornula XV, ORt PCT/ CHO01/ 00399
22DEC1004 (XIV) Ryg () ei,h RL to R4, and Rl11l are as defined

her ei nbefore, incl § thel preferences, Yis d, Br or I, and Zis O, Br
or I, in the presepée.of an B kali netal or alkaline earth 10 netal. Y and
Z are preferabl y™8r and especially d. The coupling of C?ignﬁbgnreagents
wi t h al kenyl hal ogenides in an ether such as tetrahydrofura r' ‘di oxane as
solvents in the presence of catalytic quantities of a soluble netal 15 salt

or metal complex, for exanpl iran L ckel or paIIadiun1séIt or an iron
ni ckel or pggngFUHQﬁWRﬁggO%éﬁﬁﬁm@léi*&m trichloride, iron acetony

acetate iron benzoyl acetonate, nickel acetonyl acetate, and iron, nickel
or palladium conplexes with tertiary phosphines or ditertiary 20

di phosphi nes such as tri phgnyl phosphi ne, tricycl ohexyl - phosphi ne,
1,2-dipheny|phosphkng%khgpﬁh 1, 2- di phenyl - phosphi nopr opane,

1, 2- di phenyl phosghi nof ur gn, Shd 1, 2--di - phenyi phosphi nobut ane i s known.

Exanpl es of netal conplexgs and netal conplex salts are

di chl or ordi ckel (1, 2-di phenyl 25 phosphi noet hane) and {(XV),

di chl oropal | adi um( 1, 2- di phenyl phos- ‘
wherein R; to Ri, and Ry1 are as defined hereinbefore,
including the preferences, Y is Cl, Br or I, and 2 is Cl, Br
or I, in the presence of an alkali metal or alkaline earth

10 metal. Y and Z are preferably Br and especially Cl.

The coupling of Grignard reagents with alkenyl halogenides
in an ether such as tetrahydrofuran or dioxane as solvents
in the presence of catalytic quantities of a soluble metal
15 salt or metal complex, for example an iron, nickel or
palladium salt or an iron, nickel or palladium complex (such
as iron trichloride, iron acetonyl acetate iron benzoyl
acetonate, nickel acetonyl acetate, and ircn, nickel orx
palladium complexes with tertiary phosphines or ditertiary
20 diphosphines such as triphenylphosphine, tricyclohexyl-
phosphine, 1l,2~diphenylphosphinoethane, 1,2~diphenyl-
phosphinopropane, 1,2-diphenylphosphinofuran, and 1,2-di-
phenylphosphinobutane is known. Examples of metal complexes
and metal complex salts are dichloronickel({l,2-diphenyl-
25 phosphincethane) and dichloropalladium(l,2-diphenylphos-
phincethane). The presence of an additive stabilizing the
metal salts or metal complexes and metal complex salts can
be of advantage. Examples are DMPU, N-methylpyrrolidone,
N,N-dimethylformamide, N,N-dimethylacetamide, N-methyl-
30 morpholine, amines such as triethylamine and
tetramethylethylenediamine, as well as mixtures of at least



phi noet hane). The presence of an additive stabilizing the netal salts or

met al \ﬁ@r@g}oﬁ% s and netal conplex salts can be of advagcagegelooaswl es are
DVPU, met hyl pyrroli done, N, N-dinethylforman de, N, N-di net hyl acet am de,

N- et hyl 30 morphol i ne, amines such asé2rrethyl amine and 77 [EC 2004

t etramet hyl et hyl enedi am ne, as well as m xtures of at |east M O 02/ 02508
PCT/ CHO1/ 00399 - 22 22 DEC 2004 two of these additives. Wep using.iron
acet onyltwetaf ethege agfditdives oWheRi REERg GIEOTD\RES spylacetate, the
tetranmetfyh ot fyh eodi alli AexthRs BROVREPSUGERS St et rabERyUsthglendiamine

di chl oroni ckel (1,2 - di g}\r&en yl phosphi noet ha _* %zl', éhe @dditi.og gf

triet hylk@§ ne FFeved pSHFeESts e of ¥ nt 4§47 Thet ERLPF SR FE2ddd¢Abed by
G Cahi Q;iﬁsez@irl;fahas§mhbeahan(e1998&hepradcﬂﬂﬁ&ﬂzee. thhise ttegldnime has

tenperature nay _foy ex l,e_be -50 to 80C, preferably -20 to 50C. Catalytic
10 qu%nt???\éggn‘@ #’Sroggﬂﬁf‘ﬁgﬁge& 1to 20% by weight inrelation-to a

conpound of fornmula XIV. It is expedient to carry out the reaction so that
initiallphe ecempeurc ofs fescuibedl Yy sGeomatiier &b 2lG i gnaBgnthesdiend

(for exanple .wth maghesj u nd ,_then_adding _a solution of a_conmpaund of
15 forw?ﬁgg}&/{' net Bt s]aﬁé'ﬁ?gt ] e’i?a&“l%’@t al%eE‘Bﬁﬁla&klr&I f“ayan%uotrhe
stabi | | zépsmpudi tyve-50r vy ceovel sprdferaylhe ofo adyarseue. i Caallytic

catalytic quantities of an additive stabilizing the nmetal conplexes, for
exarﬁﬁv e PRREIBLATI ARFe BT DEPATRYe (Red.0 cat alYt ik qudt i HedShray 11¥ or

exanpl e pg) Prdoho £ gol-Rebueent o r PreRdahald Ykl 0 b Mk Nefedtitie R

relation to conpounds of formula XIV or XV. Conpounds of formula XIV in the
form of EReFY ratlensihs oreaciBahamd ofdrat ardg iiawn wr acagapreusd beéifng

Pr epar eds GERQE1 RIv! AR P £6°55 81 Jr F*AMb Suna RIEEPNERMLhdey de
with magnesium) and then adding a solution of a compound of
15 formula XV, metal salt, metal complex, or metal complex salt

and the stabilizing additive, or vice versa.

It may be of advantage if only catalytic gquantities of an
additive stezbilizing the metal complexes, for example

20 triethylamine or DMPU, are used. Catalytic queantities may
for example be 0.1 to 10 mol per cent, preferably 1 to 5 mol
per cent, in relation to compounds of formula XIV or XV.

Compounds of formula XIV in the form of their racemates or
25 enantiomers are known or capable of being prepared according
to analogous processes. For example, R;R;phenylaldehyde may
be reacted with Rsdiethoxyphosphorylacetic acid ester to form
2-R3-3- (RyRzphenyl)acrylic acid esters, these may then be
hydrogenated to form the corresponding propionic acid
30 esters, the ester group saponified and the carboxylic acid
reduced to alcohol, and finally the hydroxyl group
substituted with halogen. Enantiomers are obtainable by
separating the racemates of the carboxylic acids with for
example quinine or by enzymatic resolution of the racemates
35 of the corresponding carbonic esters. Details are described




be reacted with R3diethoxyphosphoryl acetic acid ester to form 2-R3-3-
-(RlRthGQéldﬁl ﬁ{ylic acid esters, these may then be hydr 0 form
the corre 9 & 5 propionic acid 30 esters, the ester group sapppefpgd and
the carboxylic acid reduced to al cohol+ ald-finally the hydroxyl group
substituted wth hal ogen. Enantioners are obtainable by separating the
racemates of the carboxylic acids wth for exanple quinine or by enzymatic
resol ution b t fher acexatptess ofd t hpossibdsponals REREDENI & BHHESLS Defdi | s

are descr | beduliQ,08L0B308CEETE o AW Wescr Hoa SDER2A00 E1st Bo3exaTD] es.

rrc syn 'S O conpounds formula XIV is described in
EP- A-0 678 503. The conpounds of fornula XV are obtainable by reacting for

> exanpl ¢ CRRRORNGHRHRS OF #BLiUAL ves. 0k iR fab Y CHRCARUG whgh £or
1,3-d|halogenproge e 1n the presence of strong am ne_ hases.such %s al kal
‘metal an®deSXERPIR( C2IPOSAA JSEEATS | PRI GAT ITleNaHyP 8i sPFRYARe P FH2¢ 8P
conpounds of; £Rr Ul A dMa HgdprfsERar i 1 kileoughedehteats Zalgtedng Nafiine
manner known per se 10_carggéét|c aci ds, cgrbox LI& aci d haI?gen|dzs hiem -
car boxam deB82S8fdSEEBDERy Filkaadi el s2%+ ?r'f’e.(é?" hE~BEPESHI'e BSt &reh
fornul a XV.nhdhemderi1adsenarbneNers cosrhecoRpaungd brfordimla aceabesbiyn a
manner known ger se by .separati.n qgenatey,

the . r for__exanple
crystal | i zaP¥BREF B adfiTHDh fggééflat“sutﬁ G bRy F cTEGERS U%Pﬁgxoﬁ?%alsley
active basesarbbxyilscnure dvachageayd ilo sepdr aiad cgles irdkcanat asbby ati datsi ng
esters of fornula wi.t.h esterases., Wth the choigce of r I C s gnd
carboxylic 38Hg§%ﬁ§%%ﬁ}%%w?ﬁ&%esF@%ﬂmﬁﬁPmtﬁéi;né%ﬁnggggfgggnﬁﬁ§§f§ ﬁﬁich
per se are tfomphér E¥npdiedsie<iaredeeparpacmdrisn cancdres evbfenineddiremnghe
manner, whi i eci;ally t f t-hl e i osgl Y £3
diastereose?gg?iegagynﬁﬁes¥s.&gﬁgeggta ca?}eﬂ%g%rd%?al_ﬁprgggégas%gg$ %Feto
h) may anpun&cewasesyor for example by crystallization from addition
15 salts of carboxylic acids using optically active bases. It
is more advantageous to separate the racemates by treating

esters of formula XV with esterases.

With the choice of carbonic esters and carboxylic acids of
20 formulae IV and V, the compounds of fermula I, which per se

are complex compounds, can be prepared in a convergent and

simpie manner, which is especially true for this

enantioselective or diasterecselective synthesis. The total

yield from all process steps a) to h) may amount to 40% or
25 more, which mzkes industrial application feasible.

The following examples explain the invention in more detail.

A) Preparation of compounds of formula IV

30
Example Al:
o o en OO / COOR
CHy” L N m\q Ol _z L
COOR
CH,0 o B 1; R = Ethyl
3 iR=
Af:R=Ethyl iy
A A Z; R» Methyl B 2; R = Methy!



25 rfore, which makes industrial application feasible. 30 The foll ow ng

exanpl eirg ? i3 the invention in nore detail. A) Prepar mmﬁooggmpounds
of for anple Al: WD 02/02508 PCT/ CHO1/ 00399 - %@%ﬁi C 2004 A

m xture of 9.75 g nmagnesi um powder and- 129 +i tetrahydrofur ated to
reflux, and 0.50 m 1,2- dibronoetha_ne then added over a period of 1

m nute (visible exothermc reaction). A solution of 34.63 g A, 3.80 m 1,2
5 di br onoet hamel>and 3000l t@tTHhydr of magneiss vaddepoddepwi sznd ovéi0Q p&di od

of 30mnute he e i d forgangt bgr n S
under reflt& ﬁ%ygﬁgﬁug?gl eg dgk\/\%tcgg ani?ﬁ e%‘t%lilg&rrjgeraﬁre @Tﬁg rlggctmllolr?t_e

m xture i sdibrbheettaneddahear gaidadt dver| @arpemiod helfr dsminwee GIvasddd elo

sol ution ad e ri nyyeg st 1 S04 W ogiof, @.47
g Al, 0. 24° gRt-gH?ﬁﬁyrs‘%?ﬁ%anong‘ S%qé'ggl&pl Jrﬂ(gng II%IB) %a?etyl acetonate in 230
M tet. rahydxbramaatames al 800 THe t@ﬁgaba’ﬁirmfmﬁne s fddedqdrepvise

further 1 moute AL-0Gq ‘gsg,d ﬁom%d%@shygfo@ﬂ oLi Ggei d THet herktageed.i sThe

15 m xture I's now extract di ethyl ether. (3x 300 s%i[_tl‘%dlﬁ t he orgapic
phases wasagdteabrdedow \ﬂaqﬁhﬁirt tﬁ%d%@?u*%?% gogermo)e falntk r2Red £46
sodi um chl ggdHe Q) utipRi éhx 20EmpBLhtulle combéne@leawa@lrp mrtasmrarelcku ed
over sodium _sulfate, filtered and conc ntrated ¥ eva orqtlon og g
Rot avapor . I Byt AE&Hs ST AFEhr BRk lé;ﬂﬁF anep L6 T e H BT Fﬁ@P%I
her?neldh%olhtﬁ.bﬁ Cﬁ@@&nar%wnseobcs@eﬂe% éamotiheof es.lrf]JdUﬁlaﬁtassltghtal y
yel l owi sh o 33.8 C et r exa
T (300 rtetiences 20.8 oa 7810 §- g% it Tobe T py Bl s hgeh
(m 1H), 1156n(mEIthcéEYMlceﬁbn@idrmn1@3@ n3. &&t@ahydrofu*an ‘at -5 to
0°C. The reaction mixture is stirred for a further 1 minute
at 0°C, and 400 ml 2N hydrochloric acid is then added. The
15 mixture is now extracted with diethyl ether (3x 300 ml) and
the organic phases washed consecutively with water (lx 300
ml) and saturated agueous sodium chloride solution (1x 200
ml). The combined organic phases are dried over sodium
sulfate, filtered and concentrated by evaporation on a
20 Rotavapor. By means of flash chromatography (8i0; 60F;
diethyl ether / hexane 1:4), title compound Bl is obtained
from the residue as a slightly yellowish oil (33.8 g, 75 %):
TLC Re = 0.15 (diethyl ether — hexane 1:4).
1H-NMR (300 MHz, CDCls): & 0.75 ~ 0.9 (m, 12H), 1.15 (t, 3H),
25 1.40 (m, 1H), 1.60 (m, 1H), 1.70 - 2.45 (m, 10H), 3.30 (s,
3H), 3.50 (t, 2H), 3.80 (s, 3H), 3.90 - 4.10 (m, 4H), 5.25
(m, 2H}), 6.60 {m, 2H), 6.70 (d, 1H) ppn.

Example A2:
30 By analogy with example Al, the derivative is prepared by
reacting A' with AZ:

IH-NMR (300 MHz, CDCls): & 0.90 ~ 1.00 {m, 12H), 1.40 -
2.55 (m, 12H), 3.40 (s, 3H), 3.60 (t, 2H), 3.65 (s, 3H),

35 3.85 (s, 3H), 4.15 (t, 2H), 5.40 (m, 2H), 6.65 - 6.75 (m,
2H), 6.80 (d, 1H) ppm.




3H)% 3.50 (t, 2H), 3.80 (s, 3H), 3.90 - 4.10 (m 4H), 5.25 (m 2H), 6.60
(m 2H), Qg Gaktdos 1H ppm Exanple A2; 30 By anal ogy with ererypHO1/80399t he
derivative I1s prepared by reacting A with A2: 1HNWR (300 WQE@%S): 5

, , 3.6

0.90 - 1.00 (m 12H), 1.40 - 2.55 (m 12HRS 3.40 (s, 3H), 3.6

(s, 3H, 35 3.85 (s, 3H), 4.15 (t, 2H), 5.40 (m 2H), 6.65 -- 6.75 (m 2H)
, 6.80 (d, 1H ppm WO 02/02508 PCTJCHO 1/00399 - 25 - 2 2 D E C 2004
Exanpl e A3: Exampdteu®S :of 38.9 g magnesi um powder and 400 ml tetrahydrofuran

is heated tq reflyx..and 20 gg 4-br mﬁgﬁgﬂmet abied hegnaddedlogvermn
period of lgm' n%t‘gé {'-/lési bq?fe 5 ex%t heT m c reaction). BA sq| ,ngizg ﬂf 126. 89%'
fura

A, 14,6 nitetrainsirefrrem ofvehRaned a5 FoF Xt AR@hyd L R

dr opui se_0ves 3 RRIH AT 3 ThAULES e h2a” ShGodher M xhunates (tisiiele
f or anot her

m nutes under ;reflux_and _ then coole 0 to apbie
t enper at §r e X ara& | BR2EGLIAPXE urd i%‘:’]f‘i‘\'-%%?ed’{nggg ‘g]ggn %nti I-férgarmjand
the relsul t il%:f%ﬂwﬂal%ﬂdetﬂmada@a dTopwinge tyerzhypeoifatanf 120 added es
to a solution of 80.3

(0%, 201U o O 503 80 SRy big Ly aggac and 2t 9 4y doreci 0
further 15 hinithide 8§ 20€rradd fbrl dhbbydrocdd omivuhesd ursiethenefdued and
and the or gl praeiedy R hek coRBEaiti Vel SUHTI SaToF at Gl aquagi Lo
sodi um aitl omiidetumsol| uts onfilbared (Lr@ex 2 argol 1unddd satiear edad§uedike 20
o m ) ord e LS 101 00 ks o 6508 BEGoALUE" e
20 minutes to a solution of 80.3 g A2, 5.58 ml
triethylanine, and 2.11 g NidppeCl, in 700 ml tetrahydrofuran
at 20 t.o 22°C. The reaction mixture is stirred for a further
15 1 minute at 20°C, and 1 1 1N hydrochloric acid is then added
at 15°C. Extraction is now performed with tert-butyl methyl
ether {2 x 1 1}, and the organic phases are washed
consecutively with  saturated  aqueous sodium chloride
solution / water (1:9) (2 x 1.2 1) and saturated acueous
20 sodium chloride solution ({1x 300 ml). The combined organic

phases are dried over sodium sulfate, filtered and

5

concentrated by eveporation on a rotary evaporatcr. A2 which

has not been converted is distilled off from the residue at

75°C under a vacuum. Crude title compound B2 obtained in
25 this way (171.4 ¢) is further reacted in example B2.

B) Preparation of compounds of formula V

Example Bl: Preparation of carboxylic acid
30 '
CH{CHy),
R, = OH
CH{CHy), o
Ry
(C1)

To a solution of 22.4 g Bl and 150 ml tetrahydrofuran /
methanol / water (3:1:1) 3.6 g lithium hydroxide is added



concentrated by evaporation on a rotary evaporator. A2 which has not been

converte illed off fromthe residue at 75C under RS¢ ude
title CO%D%%% obtained in 25 this way (171.4 g) is fu??lfl ?/ea%scgtg:red in

exanpl e B2. 30 B) Preparation of conpoungs of fornula V ExamTéDEE 2004

Bi : Preparation of carboxylic acid CH CHJZ OH (Cl) To a solution of 22.4 g
Bl and 150 m tetrahydrofuran / nethanol / water (3:1:1) 3.6 g lithium
hydr oxi de aadadtesn W3 {12/ K508 oPCT4 EHEY S IUnde 26 re fA 1k .DEChE0Gk ali dhen

st d f 4 d Th t trat b
e [opiAB S WLt U Rttt off ¥Ehteal 0REAT [2LE9) O
per for med st dtierd -tdutlyé neshgieet bard (é%xtzSaﬂ@tnbj: petifermegamidthphases-ar e
5 hed t d I | '
Sshed uhibyastbshed, agugeus 30l senl o0 (FRY Liqadikedaguer sprLum
chr omat 6gr wpbhedSivixisoreYurateyd, aseuavus/ Narfelb(aﬂelmtipﬁ t(QtOIOenddnpoimriecﬁ:l

TR = 00355 18 “}Sﬂ%ﬁ*%"“ﬁﬁ%ﬂ& Eé*x%%é't%é‘%é‘% B By fieboandd
16 0.80 - @ym@@;“smq) qslsocbﬁpﬂiﬂpg* Phy70( P2 1607 1. s@h—ylzasr@t(aﬁe 10H) ,

3.40 (s, 3H)axa§e6i (1), @f&le?’cgﬁpﬁﬁndm@m #5131 redd f§0ﬂ5tﬁ@ idfe 70
(in, 2H), pm 15 Title conmpound Cl can

be prepar ed5f raomgé?GBF é{naﬁf%]glsf’%%lh Oéﬂani)li[% %1 g Ex&fpl ® BELGrBparat§ of® of
car boxybi ¢ (age@heiCledhRey l-afdianl® S8 |

H-NMR (300 MHz, CDCli): & 0.80 — 1.0 (m, 12H), 1.50 (m, 1H),
1.70 (m, 1H), 1.80 - 2.60 {m, 10H), 3.40 (s, 3H), 3.65 (t,
2H), 3.85 (s, 3H), 4.15 (m, 2H), 5.45 (m, 2H), 6.70 (m, 2H},
6.80 (d, 1H) 7.60 - 9.0 (bs, 1H) ppm. -

15

Title compound Cl can be prepared from B2 by analogy with

example Bl.

Example B2: Preparation of carboxylic acid-cyclohexylamine
20 salt

CH(CR,),
R, s o HsN’
CH(CH,), o \O

(C2)

To a seolution of 171.4 g (crude} B2 and 1.07 1 dioxane, 0.67
25 1 water and 0.4 1 2N KOH are added and the mixture is then
stirred under reflux for 23 hours. The reaction mixture is
concentrated by evaporation, 0.6 1 water is added to the
residue which is washed with tert-butyl methyl ether (2 x
500 ml) (organic phases are discarded). The aqueous phase is
30 acidified with 0.24 1 4N HCl and then extracted with tert-
butyl methyl ether (2 X 0.6 1). The organic phases are
washed with aqueous NaCl solution (0.6 1), dried over sodium
sulfate and concentrated on a rotary evaporator. The residue



0 (€2) To a solution of 171.4 g (crude) B2 and 1.07 1 dioxane, 0.67 251
water and Q.4 1 2N KOH are added and the m xture is then stipeperdiosoo
‘reflux for WB0UYNE. The reaction mixture is concentrated by f: r@]?'rieon,
0.6 1 water is added to the residue whichZdp washed with tert g@ﬂ%lz ‘tret hyl
ether (2 x 500 m) (organic phases are di scarded). The aqueous phase is 30
acidified with 0.24 1 4N HC1 and then extracted wth tert- butyl nethyl

ether (2 x 046 13isdBeveRTarH C2phpses Hgeanaasisl S A acyebokeR@EMEBRUtI DN
(0.6 1), dried over sodium sulfate and concentra 0 r E\RPOrat Of -
The resi due BG9G8 02'%’6% -ohe PE‘H%I%E’ 00%8“3:‘12'5%l GI\IF?(;;1 d?éggfgveé%gon 21
n-hexane, 38tomferaaygicdherys apepeliti nqdsespendiohe i xaeekedt ker & Forand
hours at roo

..temperature e esulrin Ngk L$ ;690l Qe 0
title conpourd@® i%o%?léﬁ‘ﬂe&b)}%i##?%t“%g?uis&t E%Q?Sr'a%lg %gv\ﬁ?(taegc’orr%ﬁjs
(165: 6 g, 579wHit% cxPstfrlepatbd’ oh of @8mpodnds of fornula VI 10 Exanple O:
Preparation of CH30(CH2)30 CH3O (D1) A solution of 2.66 g C1 and 26.6 m
di chl oronethane is 15 cooled to -15C. Then 4 x 0.232 g N bronosuccini m de .
is added in portions every 2 mnutes. The reaction mxture is stirred for

anot her 30 md}uatg‘ﬁ%paatﬁéég@ aé@l.é&ﬁtggug&%r oF Rerhad 6f1 5 mnutes, is

I ntroduced t ution cooled to 0OC
The m xture is 20 diluted with water (10 m) and extracted with

10 Example Cl: Preparation of

CH,O(CH.},0
1O(CHy), CH(CH,),

{CHy,CH
CH,D
? (D1)

A solution of 2.66 g Cl and 26.6 ml dichloromethane is
15 cooled to -15°C. Then 4 x 0.232 g N-bromosuccinimide is
added in portions every 2 minutes. The reaction mixture is
stirred for another 30 minutes at -15°C and then, over a
period of 5 minutes, is introduced to 30 ml of 40% sodium
hydrogen sulfite solution cooled to 0°C. The mixture is
20 diluted with water (10 ml) and extracted with
dichloromethane (2x 30 ml). The organic phases are washed
consecutively with water (1x 30 ml) and concentrated aqueous
NaCl solution (1x 30 ml), then dried over sodium sulfate and
concentrated on a rotary evaporator. By mnmeans of flash
25 chromatography (SiO: 60F / diethyl ether / hexane 1:1) 2.98 g
title compound D1 is obtained from the residue (content of
title compound = approx. 8% %); TLC R. = 0.34 (cis-lactone}
and 0.38 (trans-lactone) with diethyl ether / hexane 2:1.
1 Hg-NMR (300 MHz, CDCls): & 0.85 - 1.10 (m, 12H), 1.60 -
30 2.65 {(m, 12H), 3.40 (s, 3H), 3.60 (t, 2H), 3.55 - 3.70 (m,
1H), 3.85 (s, 3H), 4.15 (t, 2H), 4.25 (m, 1H), 6.70 - 6.85
{(m, 3H) ppmn.




di cht oronet hane (2x 30 ml). The organi c phases are washed consecutively
wth Vel Mfgo;,o m ) and concentrated aqueous Nad sol uf’t’P/?fHQ) pety m),

t he

rreans of flash 25 chromatography (Si 02 6@F- diethyl ether 72Hblk

2.98 g

conpound
(trans-lactone) with diethyl
S 0.85 -

3.55 -
(m 3H) ppmes‘éﬁc(éZ/d)QS&BtﬁCT/ 0501 /00399 - 28 - 22 DEc 2004 Exanple C2:

o eparel LSRR bR 8 8 8131 nothen Preseleg, BLoNaLEY B30 g o

0.449 ¢

0. 205 § NWBIt@rIDSlL&CCQDﬂI‘BdetDS Cadded . 205t ge Nedinamomuarich ithiden ksureedded rred

title conpound D1 is obtained fromthe residue (content of

n dri ed ovér sodium sulfate and concentrated on a rotar evaﬁﬁrato

&s11)

= approx. 89 %; TLC Rt = 0.34 (cis-lactone) and 0.38

for 30 m Rut e%.l@t s ggtﬁ% f%gd n?go%jés}a rgog.h 'g}ee ea }En girbogﬁé.?%y{gﬁl £

.cool e

d

t6.0C and a
sol uti on PR&t amss fwenl &obdess tat 020 °The Tﬂna(tmaactsoqomextuact &d \mctdiai hyl

0 aqueous SO Um

t at .Th t
(x50 M L oand C e e R one oy A0F L FElaSRR Sl Xythichale ™!

(1x 30
sodi um suFPatéd tenFToHek ridhald Toas abrenacpodeshdiat O7C - Byhengaksuse fissh

chromapogegphy tID2 6L LrHi et B}ébt@ltl&er(si 48 h@xyanerylg 1ér9aﬂ2cgpwatéé‘s

conpound D1 |s obtained fromthe re5| (content of title conpound =
appr ox.

di eth
12H),

yl

waghed —copsggutdve: IYact‘tf’ﬂ‘f('i:l)1 aM@t®r3s (1¥ansd adkbhe) afid h
ebhetén/tz’fa@weaauéouéH-NM (88Quikian CPGE3)30 ®19,8%ridd 1@WeB

1.60Q 2. 65

15

20

25

30

35

odlum sulfate and concentrated on a rotary evaporator. By
means of flash chromatography (Si0; 60F / diethyl ether’ /
hexane 1:1}) 0.42 g title compound D1 is obtained from the
residue (content of title compound = approx. 80 %); TLC R, =
0.34 (cis-lactone} and 0.38 (trans~lactone) with diethyl
ether / hexane 2:1.

'H~-NMR (300 MHz, CDCls): & 0.85 - 1.10 (m, 12H), 1.60 -~ 2.65
(m, 12H), 3.40 (s, 3H), 3.60 (t, 2H), 3.55 - 3.70 (m, 1H),
3.85 (s, 3H), 4.15 (t, 2H), 4.25 (m, 1H), 6.70 - 6.85 (m,
3H) ppm.

Example C3: Preparation from cyclohexylamine salt C2

A solution of 164.3 g C2 and dichloromethane is cooled to
0°C. 26.6 ml trifluoroacetic acid is added drop by drop and
the mixture stirred for 1 hour. The reaction mixture is
cooled to -20°C. Then 6 X 9.38 g N-bromosuccinimide is added
in portions every 2 minutes. The reaction mixture is stirred
for a further 2 hours at -15 to ~-20°C, and 160 ml 4% aqueous
socdium hydrogen sulfite solution then added at 0°C. The
mixture is extracted with water (1 1) and the corganic phase
separated off. The aqueous phase is extracted with
dichloromethane (0.5 1) and the combined organic phases
washed with water (1 1) and aqueous NaCl solution (0.5 1},
then dried over sodium sulfate and concentrated on a rotary

title

et her / hexane 2:1. 1 H-NWR (300 MHz, CDClS)

b 20, A8l Bl Bt Gl 5480



20 ¢ém 12H), 3.40 (s, 3H), 3.60 (t, 2H), 3.55 - 3.70 (m 1H), 3.85 (s, 3H),
4.15 (t, 2H), 4.25 (m 1H), 6.70 - 6.85 (m 3H ppm Exanpl .

"Prepar at i oW Q PHASBY c| ohexyl amine salt C2 25 A sol ution of 16'%&80’&033%d

di chl oromet hane is cooled to OC. 26.6 m_ tyq fl uoroacetic aci @ 4 BE(alftled drop
by drop and the mxture stirred for 1 hour.” The reaction mxture is cool ed
to --20C. Then 6 x 9.38 g N-bronosuccinimde is added in portions every 2

ot Cond e R AR I St £ Tonkifueis IO | APEa bR ULR RhislSd

-20C, and 16 6 agueous ogen-sulfite solution then added &
0C. The mi xt{dEd .iks @it r deostentt hofat SAtle 1) comReUIe GPRHNY% pidse ¥) 1S

separated off q}gé)&sﬁ hy J e i £b_ di chl oronmet hane (0.5 1)
and t he conbifrlilérpgerlgam o pcgs‘gieeggsﬁn\gfﬁéegﬁ%\j tg"ﬁwmg?er (1 1) and aqueous Nad
solution (0.5 1), then dried over sodiumsulfate and concentrated on a
rotary WOs02392508 REH G W03 pAhad &£ Urbrfnd@0¢1gvaporator. The crude
title conpoumd—DI Obtarmed—Tm ts way  (16l. 4 g) (content of title conpound
approx. 90 %9 is further reacted in exanples D2 and E2. 5 D) - Preparation
of conpounds pefanirarent B \Bdepdpeaimie 4B Preparation of H i CH(CH) 2
CH3Q(CH2)3Q, T-v 7vtam ™ /~ /Qu (El) 10 A solution of 16.65 g D1 and 150 m
i sopropanol is cooled to OC, then 66.6 m 2N LiOH is added over a period of
10 minutes and the mixture stirpedyfory 1.idrgyrs (the internediate El is

i rmedi atel y r%ﬁcot(&p)c{urt her in the, 1b step).
3 2/3 Zr

CH(CHy),

CH,O
(E1)
10 . .
A solution of 16.65 g D1 and 150 ml isopropanol is cooled to
0°C, then 66.6 ml 2N LiOH is added over a period of 10
minutes and the mixture stirred for 1.5 hours {the
intermediate El is immediately reacted further in the next
15 step).

Example D2:

Compound El1 is obtained in an analogous manner using
compound D1 prepared as described under example C3 and 1s
20 used in example E2.

E) Preparation of compounds of formula VIII

Example El: Preparation of
25

CH,O(CH,),0
OO Y GH(CHy),

(CH,),CH OH
CH,O
(F1)



Exanpl e ' D2: Conpound El is obtained in an anal ogous nanner usi ng conpound
D1 prepared as descri bed under exanple C3 and is 20 use ﬁﬁ‘l‘?dﬁ?&ﬁre E2. E)
Preparéﬁ?&ﬂ%ﬁ”sconpounds of formula VIl Exanple El: Prepa{ n of 25

CH, o(CH2}, 0 OH3O (FI') WO 02/02508 - 30 34CI/ CHO1/ 00399 22 ﬂw®4 To the
reaction m xture of exanple D1, 100 m 2N HC1 is added drop by drop, and
the reaction mxture is stirred for 1 hour at roomtenperature. The

react | on 7§ XtUEe }&a dil uhetht M vairer o£EAG1E ) DANA 20T Al CAWHAL i
tert-buty )

th 5 ether (3x 250 n¥ : organlg phases aE mgg g
consecutr@iﬁ ¥%thﬁeﬂrpfk A eaﬁ&ﬁﬁiﬁé@ht@éﬁ $r gt otst &Fut i on
(200 n) 1d15b§£| ayerrovafli tetsant éahEe.amecweetr_ahedumm:er ot @rygiluted
evapor at or, neans of fIa.ﬁ chr (Slc % %rggl % er /
hexane 2:3 1'12""(9“—3,?1'10(Fppl dtkh d“’l“—E f tt 2 SYesi B
(content ofheditl{@xconpeund ml ApPr @he, 880%) aﬁl’i@ Rip h:asﬂeéﬁ (adieet hyk sktelier-  /
hexane 2:1 N CDC13) ; 05 1 25
(oG conagenbivaly “OBibR" wigel) (2%, H)’EB Awéws g Ehheebriders o)

, 3.90 (sagqBddus Rz28Q -s319Pidm (IZ-H)D md)315 d(:h.edZH;lvert Zodimm 16pl£ate0 -
6. 85 (n1 3 h IS of 1.4.q.D1 £cC ,
1.61 egggﬁﬁg;%%ﬁgn%ihdg % Igvrgt g]r‘:’)é}Srlé |rr%§ zlﬂzé 95 lof £1 %
chvonatocraphy (Si0, 6OF / diethyl ether / hexane 2 l) 12.0 g
10 title compound Fl is obtained from the residue (content of
title compound = approx. 88 &); TLC R. = 0.16 (diethyl ether
/ hexzne 2:1).
1 H-NMR (300 MHz, CDCli): & ©0.80 - 1.05 (m, 12H), 1.10 -
2.25 {m, 10H), 2.35 (m, 1H), 2.50 - 2.75 {m, 2H), 3.40 (s,
15 3H), 3.60 (t, 2H), 3.%0 (s, 3H), 3.80 - 3.80 (m, 1lE), 4.15
(t, 284), 4.25 {m, 1H), 6.70 - 6.85 (m, 3H) ppm.

Example E2:
The stirred mixture of 161.4 g Dl (crude), 1l.61 1
20 tetrzhydrofuran and 0.474 1 water is stirred at room
temperature for 20 h with 0.474 1 2N LiCH. Then 1.61 1 water
is added and the tetrahydrofuran (1.7 1) evaporated off on a
rotary eveporator. The resulting mixture is washed with
tert-butyl methyl ether (0.5 1) and the agqueous solution of
25 the intermediate E1 is obtained and immediately reacted
further. While stirring, tert-butyl methyl ether (1.0 1} and
4N HCl1 (0.316 1) are added. The organic phase 1is separated
off and stirred for 2 hours under reflux (with a water
separator). The solution is cooled, dried over sodium

30 sulfate and concentrated on a rotary evaporator. The crude
title compound Fl1 obtained in this way (136.1 g} (content of
title compound approx. 90%) is further reacted in example
F4.




tenperature for 20 h with 0.474 1 2N LiOH. Then 1.61 1 water is added and
the tetrahydrofuran (1.7 1) evaporated off on a rotary evappChCH01/00378

resul ting %B%Z‘iﬁ. s washed with tert-butyl nmethyl ether (0.5 1) and the
aqueous solutiron of 25 the internediate El %'f Obt ai ned and i medi ately
reacted further. y

VWhile stirring, tert-but met hyl ether (1.0 1) and 4N
HCl1 (0.316 1) are added. The organic phase is separated

off and stirred for
2 hours under reflux (with a ter %r%tf)rﬁornimea siution is cool ed,
dri ed over sodj upr8pasy 2

on a rotary evaporator. The
crude title conpound Fl

obtained in this way (136.1 g) (content of title
conpound approx. 90% is further

er ., eac I n exanple F4. PCTI CH01100399 WO
0210250$ -- 3ExaEpler &ddr QFFBﬁ“S‘Fl%g’np%nds of formula 1X Exanple F1:
Preparation of C H QQCH2),O05 CH30 wherein R z is Cl43-S0z- (Gl) of 0.325 g
.F 1 and 8 nml dichloronmethare, To a solutiono0.156 m triethylamne is. added
~and the m xture cooled by drop chloride.i¥® added P 10 OC. 0.087 ml

met hanesul fany_ and the mi xture then styrred for 1 hour at room (10

tenperature- Thg &eagdi b € potked” oRL@nyater m) and extracted

Wi th tent-butyl fethyl The sorga- nic phases are washed
:consecutively with

CH,0
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e P:ft%anH:;soét;z? -g ¥ 1 and 8 ml dichloromethane,
2015a6 ;C:)L ut;iethylamine is added and tklxe mixt:r;focoil;’eddrz‘z

10 O;C. 0.087 ml methanesulfonyl chloride 18 adde temperaturei
and the mixture then stirred for 1 hour at room s pm” "
The reaction mixture is poured onto wateor ; Th; o
extracted with tert-butyl methyl ether ‘(2x ;L% m éous o
nic phases are washed consecutively with n:f:ted o

15 hydrogencarbonate solution (10.m1) and c?ncehases NP
NaCl solution (10 ml). The combined organic P Jre e
over sodium sulfate and concentrated by evapor: o eon
rotary evaporator. By means of flash chromatocfr;.f ;zs Obt;ined
/ diethyl ether / hexane 2:1), title c':ompo?rll o s

20 from the residue as a slightly yellowish ol . '
TLC Re = 0.18 (diethyl ether - l-gezzne 211())5 o w155 -
ig- 300 MHz, CDCls): & .85 - 1.

i 2}?2?@;1:1,( ou), 2.40 f{(m, 1H), 2.60 (m, 1H)., 2.75 3(:1; 11:)152.(??
(s, 3H), 3.40 (s 34), 3.60 (t, 2H). 3.85 5(5' 31;) p.pm.

25 2H), 4.45 (m, 14), 4.80 (m, 1H), §.70 — 6.85 (m,




15 hydrogencarbonate solution (10 nmnl) and concentrated aqueous The

conbi ned q}in ﬁﬁ phases are dried NaC solution (10 m)’' pe¥aipeimeisen on a
over sodium’s ate and concentrated flash chromat ography f 60F rotary
evaporator. By neans of / diethyl ether-/3zhexane 2:1), t|t| Bnd Gl is
obtained 20 fromthe residue as a slightly yellow sh oil (0.32 g, 82 TLC R
t = 0.18 (diethyl ether - hexane 2:1). 1.55 - $ 0.85 - 1.05 (m 12H),

1H N MR E&&&sd%' Z2: GEbpayatidn26f(m 9H) , 2.40 (m 1H) , 2.60 (m 1H) ,
2.75 3h, 1 3.40 (s, 3H), 3.60 (t, 2H), 3.85 (s, ) (s, 3H , 25
2H), 4.45 (m 1H), 4.80 (m 1H), 6.70 - 6.85 (m 3H ppm WD 02/02508
Exanpl e F2: Preparation of CH3Q(CH2)3 0 ,H30 - 32 PCT /CHO /00399 22 DEC
2004 vvherei n R12 is 4-BrCo6H5--S02- (42 5 To a solution of 0.437 g F 1
and 5 m g(%ggoget hane, 0.307 g A-brbnoberzenesul fochloride and 0.147 g

4- dinethyl a @ 61y caddgd and the nixture then
oom
N

stirred for 24 hours rrperature The reaction mxture is poured
onto iced water 30 GH4:6" extPRact ed with diet hyl ether (3x 30 m). The
organi ¢ phases are washed consecutively with 5% aqueous sodi um

hydr ogencam%rpetr%o $Q| u&gog gg@géﬁt)sse@nd (%9 centrated aqueous NaCd solution

(30 M). The co gani C aré ‘dried over sodiumsul fate and
concent Sat 8¢ by e’ﬁ/@b@taohomﬁn O0a 485 r @t aFy levaper aborml B ifdder agre thane,

chromat ogr gphyh( Si @2 6QFEpromobenzenesulfochloride and 0.147 g 4-
dimethylaminopyridine are consecutively added and the

mixture then stirred for 24 hours at room temperature. The
reaction mixture is poured onto iced water (30 ml) and
10 extracted with diethyl ether (3x 30 ml). The organic phases
are washed consecutively with 5% aqueous sodium
hydrogencarbonate solution {30 ml) and concentrated aqueous
NaCl solution (30 ml). The combined organic phases are dried
over sodium sulfate and concentrated by evaporation on a
15 rotary evaporator. By means of flash chromatography {(SiO:. 60F
/ diethyl ether / hexane 1:1), title compound G2 is obtained
from the residue as a slightly yellowish oil (0.304 g, 46
$): TLC Ry = 0.36 (diethyl ether - hexzane 2:1}.
1H-NMR (300 MHz, CDCliy): & 0.80 - 1.0 (m, 12H), 1.55 - 2.20
20 (m, S%H), 2.25 - 2.45 (m, 2H}), 2.70 (m, 1H), 3.40 (s, 3H),
3.60 (t, 2H), 3.90 (s, 3H), 4.15 {(m, 2H), 4.35 (m, 1lH), 4.65
(m, 1H), 6.60 - 6.85 (m, 3H), 7.60 - 7.75 (m, 4H) ppmn.

Example F3: Preparation of

25

CH,O(CH,),0

" CHICH,),

(CHp,CH
CH,0

wherein Ri» is 4-CHiCeHs—-S0- (G3).




/[ diethyl ether / hexane 1:1), title conpound & is obtained fromthe

residue ag,a slightly yellowish oil (0.304 g, 46 %: TLC KR —036 diethyl
ether - h H’é 08) " 1H NMR (300 MHz, CDC13): S 0.80 - 1.0 {’ﬁf‘-‘% i1 55 -
2.20 20 (m 9H) , 2.25 - 2.45 (m 2H),_, 0fm 1H) , 3.40 ( ¢ 3.60

(t, 2H, 3.90 (s, 3H, 4.15 (m 2H), 4.35 m 1H), 4.65 (m -1H), 6.60 -
6.85 (m 3H), 7.60 - 7.75 (m 4H) ppm Exanple F3: Preparation of 25

CH30( CH2) 30 T6H3Y (¥ () @n Whsr ehnaBY2 s p4- GHICHHS- §0%1 6%1&%@9.4&% 08
PCT/ CHO1100 9% - 33 22 DEC 7P( To a solution of 0.4 %
di chl or omet Rak%® @ 22@-1@9*413%\%%%%%%%%1%@@%“ 889, d091117 gg4 4~

_dl met hyl ani depwtingi 1nen i addateand ¢ hedab gt léﬁ:ﬁi thenh siktned theh ZANos
roomten&era% The reaction m xture is poured onto ,iced water (30
m) and ext FR&t et wPARTH et hy FOOB: rﬁmlz%&a‘germ) Ththe T6AGHHIR PRASEYTSr el S
washed ~ Gonpecittedyedyutyi titealowarenus 390dh UM Myl oagREakizerAte; ti5olditd Hy 1 30
m) and conc&P’trat eg aqu ﬁus TaCl_.sol ution (30 m%aos The conbl ned or.ganic
phases are GFPEF ovérXsodi RFlsul f A an®PEFEENt r & Sor a3 h a

rotary evapona@mutﬁﬁghyﬁumlbm fEashaﬁu@mﬁﬁogﬁapth(SIE@cﬁﬂﬁehcdﬁdﬁﬂﬁﬁe
R N L I WA T TR
hexane 2:1)mll5 1AhENRcEBDAneNHzor@BTic) phés@s80arel. @rimd 12Kker 1.sofdium
2.20 (qp 912130 'agdSOCQ%e?xlE'}at%'d‘lS 1§,§ Be@apc?raagiéﬁn %_-,l;}) a rotary
evaporator. By means of flash chromatography (Si0, 60F /
diethyl ether / hexane 1:1}, title compound G3 is obtained
from the residue as a slightly yellowish oil (0.40 g, €8 %):
TLC Ry = 0.26 (diethyl ether - hexane 2:1). '
15 1H-NMR (300 MHz, CDCls): & 0.80 - 1.0 {m, 12H), 1.55 - 2.20
(m, SH), 2.30 - 2.50 (m, 2H), 2.45 (s, 3H), 2.65 (m, 1H),
3.40 (s, 3H), 3.60 (t, 2H), 3.90 (s, 3H), 4.15 (m, 2H), 4.35
(m, 1H), 4.70 (m, 1H), 6.60 - 6.85 (m, 3H), 7.35 (d, 2H),
7.70 (d, 2H) ppm.
20
Example F4: Preparation of Gl
To a solution of 136.1 g F 1 (crude), prepared as described
in example E2, and 0.86 1 toluene, 52.8 ml triethylamine is
added and the mixture cooled to 0°C. 29.45 ml
25 methanesulfonyl chloride is added drop by drop and the
mixture then stirred for 1 hour at 15°C. The reaction
mixture is cooled to 0°C, 7.88 ml 3-dimethylamino-1-
propylamine is added (the excess of methanesulfonylchloride

is destroyed) and the mixture stirred for 15 minutes. The
30 reaction mixture is washed with water (1 1)}, the crganic
phase separated off and the aqueous phase extracted again
with toluene (0.6 1l). The organic phases =are washed
consecutively with water / saturated NaCl sclution (5:1;
0.6 1) and saturated aqueous NaCl solution (0.6 1), dried
35 over sodium sulfate and concentrated on a rotary evaporator.
The crude title compound Fl obtained in this way (165 g)




3.40- (s, 3H), 3.60 (t, 2H), 3.90 (s,. 3H , 4.15 (m 2H), 4.35 (m 1H),
4.70 (m 1 6.60 - 6.85 (m 3H), 7.35 (d, 2H), 7.70 (d, 2 m_ 20
Exanpl e ﬁﬁ‘_BDUFP%‘ﬁQr ation of G To a solution of 136.1 g F 1 l%ﬁéf epar ed
as described in exanple E2, and 0.86 1_t &u_e_ne, 52.8 m triethylamne is
added and the m xture cooled to 0C. 29.45 il 25 nethanesul fonyl chloride is
added drop by drop and the mxture then stirred for 1 hour at 15C The
reacti on mgadp¥&qt Soe00iad d o 8 I s (i Mefdpsl agknoe g pyLam S
added (the excess of net anesul%?ﬁ'g% oﬁ%iezo S estr%e%d%%}géltohégm@ﬂgﬁre
stirred fortA5¥ATRA®sC2The 30 reaction nixture is washed with water (1 1),
the organic phase separated off and the aqueous phase extracted again wth

t ol uene (0. J,g The o.rgani ghases are washed _consecutively with water /
sat ur at ed Iéc_@iﬁ_‘?&- MMMQUEOUS NaCl sol ution
(0.6 1),5dried 35 over sodium sul fate and concentrated on a rotary
evaporator.. _The crude ]%itlg cong‘ound F1 obtained in this way (165 g) WO
02/ 02508 - M—'@eﬁp et Pr2i3tHe? cBhpound approx. 90% is further reacted .
in exanple Q. G Preparation of conpounds of formula Il 5. Exanple G:

Preparation of C H30(CH 2) 30 CH3O CH(CH)% (H1) 10 A m xture of 9.5 g G1,
2.35 g sodium azide and 100 m 1. 3-

CH,0(CH,),0
" GH(CH,),

(CH,).CH
CH.O 92

(H1)

10 A mixture of 9.5 g Gl, 2.35 g sodium azide and 100 ml 1.3-
dimethyl-3,4,5, 6-tetrahydro-2 (1H)-pyrimidone is stirred for
20 hours at 60°C. The reaction mixture is poured onto 500 ml
water and extracted with tert-butyl methyl ether (3x 200
ml). The organic phases are washed consecutively with water

15 (3 x 500 ml), 5% aqueous sodium hydrogencarbonate solution
(200 ml) and concentrated aqueous NaCl solution (200 ml).
The combined organic phases are dried over sodium sulfate
and concentrated on a rotary evaporator. By means of
crystallization from 150 ml diisopropylether - hexane (1:2)

20 at 0°C, title compound H 1 is obtained from the residue as
white crystals ( 5.62 g, 67%); m.p. 61 - 62° C; TLC R, = 0.41
(ethyl acetate - hexane 1:1); lH-NMR (300 MHz, CDCli): & 0.85
- 1.10 (m, 12H), 1.40 (m, 1H), 1.60 - 2.25 (m, 8H), 2.45 (m,
1H}, 2.60 (m, 2H), 2.95 (m, 1H), 3.40 (s, 3H), 3.60 (t,

25 2H), 3.85 (s, 3H), 4.15 (t, 2H), 4.30 (m, 1H)), 6.70 — 6.85
{m, 3H) ppmn.

Derivative Hl can be prepared by reaction of G2 or G3 by
analogy with example G1.
30



| dimgthyl- 3, 4, 5, 6-tetrahydro-2 (1H) -pyrim done is stirred for 20 hours
at 60C. T I lon mxture is poured onto 500 M  water aﬂ'fjr d wth

tert-but y\qsrpéﬁ’ﬁﬁs ether (3x 200 m). The organi c phases are v(ggﬁfel%ﬁw

consecutively with water 15 (3 x 500 mJ), 3§%aqueous sodium 22 OEL 200

hydr ogencar bonate solution (200 ml) and concentrated aqueous NaC sol ution

(200 m ). The conbi ned organi c phases are dried over sodiumsulfate and

concentr at egk &fipBe I ©F A ¥reyapet 8bAr ofBri1means of crystallization from 150
m diisopradpytetper - hexane (1.2), 20 at. 0C,_title copmpound H.1 is . ohtained
‘ fromthe r ilﬂﬁﬁgﬁge iﬁggcﬂy aI(§7iu%?%’2 6137% 5;04‘7?11)”% azyde apd BC% LC
i Rt = 0.41 1gdhgimethyate, 4, bpganetiahydrid+NNR(30PrMelzdoBC1BE: 5tQr&8%d -
\

1.10 (m 12 4 L LLi ol. 6Q,- 2.25 8H).,...2..45 2 n

2H) | (2.95 (Tt 1%6’,9?,%56 es, )GQHj]:,' T {??ngbﬁ‘m;?le%ﬁ (1(sén %?é,tg‘?u 18%?15%‘1

" 2H), 4.39 (emtdH]1).5 6l7%ateld 8&nd(mxBtched WErh vakithy Udly cahemmpe edamred
by reactio or b | o ] e I 3 .

oeT o/ oonde g -%ez%ﬁgg%%oggﬁgg% cits ‘%%%%‘?a%o\ﬁge%ﬁiﬁ%%t WrEPor
165 g Gl (cvatley, (41.1 §59odilim aziddecandefi8zted agueous NaCl solution

1.3-dineth 4.5, 6-tRLr Qs 1EL = _pyri m I S-St 444 2 S
at 60|C. Thgk?ggc{n?%ﬁ Ir;1I1§31xet %%ﬂ{'%%%o{g%gfp%gurrBé“gé)%g%ln?6gll.dgl§éﬁwa%‘géra%glag%n

extract ed wiehfahet Bpde yasinsirekapd g@xto750 whlungheorYadhi Blpkases apgary

washed £ONSEeuLL¥etyrW the RSN Hihg £89uthlbAnd CORcent hatked AGYLOUS niad
solution (750 m)_. The conbi ned organi c phases are drjed over sodium

sul fate and®Eonkkht? at@PRYRA voidre T¥1006dm foR aZPot BPYPTE0 BbapBRREGRT
The resul tipgmsetythp8. i ShieneEshAlBhM Elspnt orPfidi Ebeleanmreungl>@ndand

stirred for 20 hours at anhien te rature. The resulting s ension is
cooled to O@?téﬁdcompound H1 Jl.s obr{%eined by filtratuion gn %%% Eorm of

white crystals (104 ¢, 71 %).
15
Example G3: Preparation of H1
A mixture of 10.3 g Gl (crude), 50 ml methylcyclohexane,

40 ml 2N sodium azide {(aqueous solution) and 0.4 g Aliquat®
is stirred for 20 h at 80°C. The reaction mixture is cooled
20 to 40°C, the aqueous phase is separated off and the organic
phase washed at 40°C with (2x 40 ml). The organic phase is
dried over sodium sulfate and £filtered. The filtrate is
inoculated with 5 mg of title compound and stirred for 20
hours at ambient temperature. The resulting suspension is
25 cooled to 0°C, and title compound Hl 1s obtained by
filtration in the form of white crystals (6.60 g, 71 %).

H) Preparation of compounds of formula III

30 Example Bi: Preparaticn of

CH;0 —— (CH,—©O }il—c:—-c:“(::-rwm2

CH,0




titlke conpound Hl is obtained by filtration in the formof white 'crystals

(104 g, 0 5 Exanple G3: Preparation of HL A m xture Jlﬂ,l,%ogngl
(crude), z%%ﬁr#”o%et hyl cycl ohexane, 40 nl 2N sodi um azi de F%féifeous sol ution)

and 0.4 g Aliquato is stirred for 20 h 3¢ 80C. The reactio mbktlle is
cooled 20 to 40C, the aqueous phase is separated off and the organic phase
washed at 40C with (2x 40 m) . The organic phase is dried over sodium

sul fate ang finiefece The filot.nate i1, i ngrubat ed vviat-lran&m-m,fz-tdnhetbyl-
i o T R R v BRI
filtrati onanmirdeisd Osmnfe«dhbmmrg/spatSodGD&Olgﬁ Haues . aH) %’@ar’ﬁtemnmf
T Te ok Ry enike (P iz 0ADE e BNt 0g308°715%s S5008AS
i xt ur e Sof Meris,g #Hid zthe82:egs:Bawam Re- k,gb:taitemt ﬁy»lr— r Opetheam de,5 2hg8rg 2-
nour s ot 00C Thei a3 hey Bperadh) Plagr i SREH o PHETaRRY SFrlkelr
0.5 5 hour £thnd t Aeetaseduel 3>s a@|0t0at el or asaf‘m:rnaﬂa&dB Bdveos ascdlTm
The cool edy. {@H ?B@*‘r‘i@e' $oTXHRAGH ephpebygeh et hxh 3GRYALE 3Xs88PuH ) -
sat ur at ed agueous so
loride solution (1lx 500 ml). The combined organic phases
10 re dried with 100 g sodium sulfate, filtered and
concentrated on the rotary evaporator. The residue is dried
and crude title compound ¥l is obtained as an oil ({78.4gq,
cquantitative) (HPLC assay: 88.5%): TLC Rt = 0.13 (ethyl
acetate - hexane 4:1); chromatographed sample: TLC Ry = 0.13
15 (ethyl acetate / hexane 4:1); E-NMR (500 MHz, CDCli, &):
0.85 - 0.96 (m, 12H), 1.23 (s, 6H), 1.30 - 1.40 (m, 1H),
1.53 - 1.80 (m, 5H), 1.82 -~ 1.83 (m, 1E), 2.06 - 2.14 (m,
3H), 2.45 - 2.57 (m, 2H), 2.87 - 2.92 {(m, 1H), 3.13 (4, 1H),
3.32 - 3.52 (m, 3H), 3.36 (s, 3H), 3.59 (t, 2H), 3.84 |(s,
20 3H), 4.12 (t, 2H), S5.51 (bs, 1H), 6.01 (bs, 1H}), 6.43 (t,
1H), 6.72 (dd, 1H), 6.75 (d, 1H), 6.81 (d, 1H) ppm.

Example H2: Preparation of J1
A mixture of 9.23 g H1, 6.97 g 3-amino-2,2-dimethylpropion-

25 amide, 1.90 g 2-hydroxypyridine and 5.0 ml triethvlamine is
stirred over a period of 24 hours at 65 °C. The cooled
reaction mixture 1is extracted between fert-butyl methyl
ether (2x 150 ml) and water (2x 150 ml). The combined
crganic phases are dried over sodium sulfate, filtered and

30 concentrated on a rotary evaporator. The residue is dried
and crude title compound Fl is obtained as an oil {11.65 g,
quantitative) (HFLC assay: > 95%}.

Example H3: Preparation of J1

35 A mixture of 4.62 g Hl, = 3.48 g  3-amino-2,2-
dimethylpropionamide and 0.95 g 2-hydroxypyridine is stirred




hydrogencar bonate solution (I x 500 m) and saturated sodium chloride
solution (| m) . The conbi ned organi c phases 10 are ' | 00 g
sodi um su\apg’lzé,g‘ iltered and concentrated on the rotary e\C}[ e%w(é&rosg#he
residue is dried and crude title conpoungi7F2 is obtai ned asl Aftbilli (78. 4g,
gquantitative) (HPLC assay: 88.5%: TLC Rt = 0.13 (ethyl acetate - hexane
4:1); chromatographed sanple: TLC Rt = 0.13 15 (ethyl acetate | hexane 4 :1)
; 1H NMR (59@edvHzn EBEI8d Mf: 240.BWburs0.86 (@B IRH),THe 23 odedSHreatt36n-

iy, 5 a5 Rorirgnis,xitabgn Bhushe henteBieyT, gty gbher S8 48D,

(m 3H), 3.18b) (and3Matedx 502%t 102Hm1)3. 8Fhes,catbBhid 4ryanic, phdses. Bie

(bs, 1H), 6,01 (b 43 ( : ; , : 8

(d, 1H) ppnquénpavee%{sog%té%ara]ifoa#@df %Fa%éﬁu%?dofgggggﬁgrﬁggGo& é

. 3-anm no-2, Zxatary hyd Yatopi aber 25 The deeside g 25 hydtried pgndli asudad 5101ad
triethylam j ti4r ed.ovars .a: [ of .24 ur 6% ,C b o9l
reaction mé@nuéiu?é e{g’tré(s:te "bagltr\?\iaen%%er%{lbu?gﬁ mﬁestﬁz/? %e't h%gkh?%g %389%)) _
and water (HEUG02HF3Y: The2é8hbi ned organic phases are dried over sodium
sulfate, filtered and 30 concentrated on a rotary evaporator. The residue is
dried and crude title conmpound F1 is obtained as an oi|l (11.65 g,
guantitative pidnecenafiion, gfoathey 332 z fCOPPORNOL

m xturei1of fofRubaHi, 3.48 g 3-am no-2,2- dinethyl propionamde and 0.95 g
2- hydroxypyridine rs stirred WO 02/02508 PCT/ CH01/ 00399 - 37 - 22 DEC 204
over a period of 24 hours at 65 C. The cooled reaction mxture is extracted
bet ween terfxdmbyé OBt hprephbhetiéi@xof00 nm) and water (2x 100 m) . The
conbi ned organi ¢ phases are dried over sodiumsulfate, filtered and
concentrated on a

H,C cH
OHS \g -l CH,
H G
CH,0 — (CH,),~ 0 N—a-—c—'c—m-i2 (K1)
|
?oon,
CH,O NH, o)

c
- ~
H,e ™ B T CH,

15
78.4 g (HPLC =assay: 88.5%) J1l {crude} is hydrogenated for 3
hours in the presence of 3.92 g Pd/C 5% and 7.2 ml
ethanolamine in 700 ml tert-butyl methyl ether at ambient
temperature and 3.0 bar. The reaction mixture is filtered
20 and the catalyst washed with 300 mi tert-butyl methyl ether.
The filtrate is washed consecutively with 400 ml 2N NaCH and
400 ml brine. The aqueous phases are then extracted with
tert-butyl methyl ether (2 x 400 ml). The combined organic
rhases are dried with 100 g sodium sulfate and concentrated
25 Dby evaporation. The residue is mixed with 7.31 g fumaric
acid and dissolved in 200 ml ethanol and filtered until
clear. The filtrate is concentrated by evaporation to a
total weight of 104 g and dissolved in 1.7 1 acetonitrile at
35°C. The resulting solution is inoculated with 10 mg of
30 title compound (hemifumarate) and stirred for 17 hours at
ambient temperature. The suspension is coocled to 0°C and
filtered off by suction after 2 hours. The residue is washed



S raqtary evaporator. The residue is dried and crude title corrpound J1is
obtained as an oil (5.75 g, quantitative) (HPLC assay: > 959 J)

Hydr ogendYP8%0%18t he azi de group to form conmpounds of 10 f &G Iﬁ“ll'““@?anpl e
Ji: Preparation of 3C,C,CH3 OH CH3 3 o K1) NCCCNH2 2 HBtCHEl 15 78. 4
g (HPLC assay: 88. 5°/c) J1 (crude) is hydrg% nated for 3 hours in the
presence of Pd/C 5%and 7.2 m et hanol amne in 700 nm tert-butyl

3 92
thyl eth t
filtered 26 and ?ﬁ%’c?ﬁ%‘c#@?‘“&%""k‘” P2 GalSEneh BriRdC b MACHRE bt
The filtrat3®76. wibieedtisheeqempraind wKih ammnfummrmaah ahgl Ob@@lﬂ!ecbr ase.
The agqueous;phasesy %%a}l@eWS@(tsr apt egh i th rteefag]ti%yi:o g*w' 1%*1}% §n3400

m ). The conbined ofganic _phases are dried ium sulTat

concentr at é25 BYSEvdsdradi 8r7 Thed r Esi(@ue 128)m xbooan {E,7.630 .g ¥ udrari(®,

acid and dizzgo) ved 4i n-2QQ g (et hanel agnobgjl ler eﬁ{)unt bl 2l el . 1Hie fbl gEate
i's concentratcfd by evaporatl on to_a total werght of 104 and di ssol ved in

1.7 1 acet ofidriyf e=af - 4358- OTﬁéfrééﬂlrtl%g‘;l%ol(ﬂtl &} irs 3i- r@@cuﬁn&t ediwi tB-20-ny
of 30 titlg.cnpayndK)hentfoaarat e)smnd st ignr ept;fog L7 doyr gzgt 2Nbi gt 4

terrperature Th uspe IS, Cco0 0 tered of f suctiqn
aftor 2 houty., Thbr ESIg?ue&l s dsh dQV\gZ@ 508 /@01/16639 - 68 3§ddpd EC
2D04 with aced objt gi.loe KB x1RO0 &l ¥7and,t hen=dei ek, n1®) yaguem atbs, 1H),
10 6.83 (d, T = 8 Hz, 1H), 7.13 (bs, 1H}, 7.49 (t, 0§ = 6 Hz,
1H).




35C- The title conpound Ki (hem fumarate) is obtained as white crystal s

59.5 g, 81% lation to J1) © IHMM(360 N Hz, DVEO
Em 12%1f‘)°“¥| gif’r((asa Ieﬁl? ¥ 27)(m 5 3H),(1.4 - 4%{)&69105%%{’9”7

8 (m
2.23 (m IH, 2.35 (dd,J:B. 4, B. O_I—g ;H), '2.45 ]gl—%,[: §]08(m
oH) , 3.2 - 3.5 (m 2H). 3.24 (s, 3H, 3.27 (t, J = 6.4 Hz 24 (s
3H) , 3.97 (t, J = 6.4 Hz, 2H), 637(5,IH),668( J 8.0, 2.0 Hz, 1H)
6.77 (d, J L 8Q5.(bs, 1H 10683(dJ 8Hz 1H),713
(bs, 1H , &g-gils——?i—ggﬁ— 1H) . WD 02/ 02508 PCT/ CHO1/ 00399 - 39 -
VWhat is clai rred is: 1. Process for preparation of conpounds of fornmula 1, OK
H N RS whey L. €~ an Hy Cl1- Csalkyl
Cl - Cehal ogenal EyP&&% gg g)%garldqh%g{%%a%&é%ggk?g, 9%?1%((1:31.? %0
C6al koxy-C - C6al kyl oxy, R3 is Cl--Csalkyl, R4 is Cl-Céalkyl, and R5 is O
.- C6al kyl, Cl-. Gehydroxyal kyl, C1-Ceal kaxy- C C6- al kyl ,

Cl- - Coal kanoyl ox%| Cl- Coal kyl , C1- «l- oal I4y| Cl- CGaI kyl am no Cl1- C6-al kyl ,
Cl- C6- - di al kyl " 5 RaRByl ami do- C1- C6-al kyl, HO (0)
C- Cl1- C6- al kyl , C1- C68 (D) d$al kyI H2N-C (0) -C1- CBal kyl ,

Cl- Ceal kyl-.3N-C, - C@al ky¥:or ( Cl-€6al kyI) 2N-C (0) -C1-C6-al kyl, a)
by reacténg a corfpound of fornmula Il, 20 with an am ne of fqurTuIa R5-NH2 to
forma conmpound of forrmula [I11, OH !

wherein '

R; and R; are, independently of one another, H, C;-Cgsalkyl,

C,-Cé¢halogenalkyl, C;-Cesalkoxy, C,-Cealkoxy-C,-Cealkyl, or C;-
10 Csalkoxy-Ci—Cealkyloxy, Rs is C;-Cealkyl, Ry is C;-Cealkyl, and

Ry is C;=Cealkyl, C;-Céhydroxyalkyl, Ci—-Csalkoxy-Ci~Ce-alkyl,

Ci-Cealkanoyloxy-Ci~Cealkyl, Ci-Csaminoalkyl, C;-Cealkylaminoc-

Cy-Ce¢—-alkyl, Ci~Ce—dialkylamino-C,-Ce-alkyl, Ci1-Ce—

alkanoylamido-C;~-Ce—-alkyl, HO (0)C-C,-Cs—alkyl, C1-Cealkyl-0-
15 (0)C-Ci-Cealkyl, H;N-C({0)-Cy-Cgalkyl, C1~Cealkyl~-HN-C(0)-C,-

Cealkyl or (Ci-Cealkyl) N~C(0)-Cy-Ce-alkyl,

a) by reacting a compound of formula II,

{(II),
20
with an amine of formula Rs-NH, to form a compound of formula
IIT,

25




R H NR5 25 WD 02/02508 - 40 PCT/CHO /00399 2 2 DEC 2U0 and b) by
reduci ng_the azide group of the conpound of forrmula [I11 to the am ne group
and isolg’tqwé” 3 conmpounds of formula I, if necessary w PRTAGROIA0HPt i on of
a salt-formng 5 acid, conprising the prgparation of conpoun@s . Qkdrmul a 11
by cl) reacting a conpound of formula IV, 'R6 10 (IV) r wherein R6 is
Cl--C20al kyl, C, 3-d 2cycl oal kyl, C3-Cl2cycl oal kyl - C1-C6al kyl, C6-C oaryl or
C6-Cl O aryLpQl- Coal kyl, with a hal ogenation agent to forma conpound of
formula VI, or c2) reacting a carboxylic acid of fornula V, or a salt of 15

this carboRyl iRY aBeAUCERI( e arifea IROWRend | bhe agampaund oph Leompband
ngT 1|‘ %U} 86%’5@ gg E)Ethé,z\é\%ﬁi&én ebspUan8’ 950hatMBP2t ¥ 0& ompblunds  of
formula I, if necessary with the addition of a salt-forming
5 acid, comprising the preparation of compounds of formula II
by
cl) reacting a compound of formula IV,

R,

{IV),

10 . .
wherein Rg is C;-Cpalkyl, Cs-Cjcycloalkyl, Ci-Cpcycloalkyl-
C,-Cealkyl, Ce-Cioaryl or Cs—Cip—aryl-C,-Cealkyl, with a
halogenation agent to form a compound of formula VI, or
c2) reacting a carboxylic acid of formula V, or a salt of

15 this carboxylic acid,

(V).

with a halogenation agent to form a compound of formula VI,
20

(Vi) ,

wherein X is Cl, Br or I,



d) reacting the conmpound of formula VI in the presence of an alkali netal

or alkaline earth netal hydroxide or an alcohol to forma

Yormula WO, 5 (VviI), wherein Mis an alkali netal, aﬁ%ﬁd%?:’g%t

al kaline earth netal or the residue of _apgjalcohol mnus a hyldt byHEr oup,
e). hydrolysing the conpound of formula VI1 in the presence 10 of an acid to
forma conpound of formula VIII, (MI1l), f) substituting the hydrogen atom

of the hydraxyle@fc#4Rid Nthel Tdiiso@RaP8ENE P16 rett a1y thea%@‘e%@&wtdmoﬁmt
to a leaving_  grqup AOto form conpounds of formula |X, alx , 20 %Q‘a d
then reacti AgkeRe ESEFTuRF AlkzlHkacprth metal BYFHSKIOR QgedD (HIMNM a
~conpound of +horaHmA al lcor@ouhd rmctdfgul deveoppound of formula VIII directly
with a zinc azide/-bis-pyridine conplex in the presence of a WD 02/ 02508
PCT/ CH01/00399 - 42 - 2 2 f ~_c 2004 tertiary phosphine and an

. azodi carboxyl ate, if necessary,ip ap organic solvent, to forma conpound of
formula I'l. 2. Agprocess accor di fg\yo claim_] conprising an enbodi nent 5
wherein RL is CL-CAatkOxy O T=g4al keXy=~£L- Chal kyl oxy, R2 is Cl-C4al koxy,-
R3 is Cl-C4al kyl, Cl- HMal kyl and R5ilis H2NC (0) -Cl-C6al kyl which if
necessary is N titubed or N—di-éI-C4aIkyI substituted. 10 3. A
process gccording to claim?2 conprising an enbodi nent wherejyrRL is

1- nmet hoxyprop-3-yloxy and R2 is nmethoxy. 4. A process according to claim2
conprising an enbodi nent wherein R3 and R4 are in each case isopropyl. 15

wherein M is an alkalli metal, an equivalent alkaline earth

metal or the residue of an alcohol minus a hydfoxyl group,
e). hydrolysing the compound of formula VII in the presence
10 of an acid to form a compound of formula VIII,

(VIII},

f) substituting the hydrogen atom of the hydroxyl group in
15 the compound of formula VIII and converting it to a leaving
group RO to form compounds of formula IX,

(IX),

20 g) and then reacting the compound of formula IX with an
azidation agent to form a compound of formula II, or
h) reacting the compound of formula VIII directly with a
zinc azide/-bis-pyridine complex in the ©presence of a




5. Asprocess according to claim2 conprising an enbodi nent wherein R5 S
H2NC (0) -C1- | kyl . 6. A process according to claim1l co

enbodi merwgoygg%ﬁerei n RL is methoxy-C2-C4al kyl oxy, R2 is E&&ﬁ@@ of “et hoxy,
R3 is C2-C4alkyl, R4 is C2-C4al kyl and R54ps~.H2NC (0) -Ci- pr[l%{ UU 7. A

process according to claim21l conprising an enbodi nent wherern
3- net hoxy- prop-3-yloxy, R2 is nethoxy, R3 and R4 25 are each

1- et hyl et Ftérﬁ/iarﬁnghla% IS A® NN Obn- dLod b3y £kR; 4i18. néaéwyﬁglsmf
formila X, (X) 30 wherein 18-03.2002 CHO1003C 3 %Ec 2004%@ ﬁi| le and R2
e

are, mdepéﬁble?ﬁg%‘nbg SREVERSrhEP, TAITCR GOHRQHT
Cl- Csal koxy , d -Csal koxy-d -Csal kyl, or Cl- Co6al koxy-Cl-C6al kyl oxy, R3 is

Cl1- Ceal kyl R4|SCleaIk ,and is.h gen or R8O is a |eayi up.
G R K S op! S8y B, 0 Qoen o0 80,10 5 | SRMLAG aroup:
equi val e.’nt wided ime Rearish C{m‘allhmxyt h@rrﬁn—dy&lbbxgﬁcacc;@lwylrﬁms R, is
hydr oxyl u nd. Rl endgnt |y opne. anot her, . H, .

Cl- Csal kyl , e %l‘ &:%Rgp’ége k& acr(*,l c%ggkgw,ﬁm J&al%o&ﬁ%%aﬁ%l Ror 161-
15 Csaal koxszmt (Oaa-ldﬁybexﬁlkymms.c@l idpahbgbssang R4 iN-rChcGidkyltuied or
Conpounds %—Jf—rﬂm&a?ﬁfﬂl’ s%st%’.Q:uted.

10 3. A process accerding to claim 2 comprising an embodiment
wherein Ry is l-methoxyprop-3-ylecxy and R; is methoxy.

4, A process according to claim 2 comprising an embodiment
wherein R; and Ry are in each case isopropyl.

15
5., A process according to claim 2 comprising an embodiment
wherein Rs is HNC(0)-Ci-Cealkyl.

6. A process according to claim 1 comprising -an embodiment
20 wherein R; is methoxy-C,-Csalkylioxy, R, is methoxy or ethoxy,
Ry is C,;-Csalkyl, Ry is C;-Cjalkyl and Rs is H:NC(0)~C;-Cealkyl.

7. A process according to claim 1 comprising an embodiment
wherein R; is 3-methoxy-prop-3-yloxy, R:; is methoxy, Rs and R,

25 are each l-methyleth-1l~yl, and Rs; is H,NC{(O)-[C(CHj3);]-CH,~.

8. Compounds of formula X,

30
wherein




-\A/nl?,'g'smd@]al Is an al kali netal, an equivalent alkaline earth netal,

hydrogen or the residue of an alcohol minus a hydroxyl group, and Rl dadORDO3¢
are, independently of one another, H, Cl-Csal kyl, 25 d -Cshal ogeglqlnlgcl ;

Cl- C6al koxy, Cz -Co6al koxy-Cl -Cg&al kyl , aor Gl-. Csal koxy- C - Csal kyl oxy, I%@ S
Cl-Csal kyl, and R4 is Cl-C6al kyl. ATE-- PC‘I4 Amend. doc AMENDED SHEET WO

02/ 02508 - 44 - 10. Conpounds of fornmula XlII, la 5 wherein Rio is a residue

of formul a P§T/?ﬁ@ Q039 22 Lk(, 204K I L¢el d are,
i ndependent |y of one-anot Her, H, Cl-éétgﬁy?:,f Q’ﬁ(%%%%%’ngﬁkylcﬁ Csalkyl,
d - CBal koxy, CCiCshed spRaRY kgl Cfal-Kyp 1KoKy C1-Cic€ad kivnyy €fr-CRalkyloxyor B3-is

Cl- Coal kyl , 1 - | 5 4 - |, »Cl.- r Kyl
Cl-"Ceal koxy-%%‘c%%lﬁ?%%k%a%él %anlos;lch;%?#%%él %/Il,scgyeﬁ%g%?%()a?ﬂ@ :
Cl- C6al kyl = af i Toidragesn 188 Rs@ iepadilaevipgasitesrd - C6- al kyl , Cl- C6-
al kanoyl agn do-d -Cs-al kyl, HO (0) C Ci1-C6-al kyl, Cl-Csal kyl-0- (0)
C-d -Csal kyl, H2N7C (Oc)i -Cl-Csal kyl, d-C6alkyl-HN-C (0) -d - Csal kyl or
(Cl- Caal kyl )% onNcempayndgiotstommyda VIPo 11. Conpounds of formula Vil, OM
(M1) , 25 wherein Mis an alkali netal, an equivalent alkaline earth netal
or the residue of 'an al cohol mnus a hyglroxyl group,

H © H 4

R

R; :
(VII},

10 wherein M is an alkali metal, an eguivalent alkaline earth
metal or the residue of an alcohol minus a hydroxyl group,
and
R: and R, are, independently of one another, H, Cy-Csalkyl,
Ci-Cshalogenalkyl, Ci-Csalkoxy, Ci-Cealkoxy-C,-Csalkyl, or C;-

15 Csalkoxy-Cy-Csalkyloxy, R; is C;-Csalkyl, and R, is Ci-Csalkyl.

10. Compounds of formula XIII,

(XIIT),
20
wherein R;; is an alkali metal, an equivalent alkaline earth
metal, hydrogen or the residue of an alcchol minus a
hydroxyl group, and
R; and R; are, independently of one another, H, C,~Cgalkyl,
25 C;-Cghalogenalkyl, C;-Cgalkoxy, Ci-Cealkoxy-C;-Cealkyl, or C;-
Csalkoxy-~C;-Csalkyloxy, R3 is Ci-Cgalkyl, and Ry is C;-Csalkyl.
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and MO 02/ 02508 PCT/CHO /00399 - 45 - 22 DEC 2004 R1 and R2 are,
i,ndependent | % of one another, H, Cl-C6al kyl, d -C6hal ogenal ki_

&1- Chal ko0 V242568 5| koxy- C1- Cal kyl, or Cl-- Cbal koxy- Ol - C6& Sqaodfa‘?”s’RS i's
Cl-Coal kyl, R4 is Cl-Ce6al kyl, and R5 is (%/- Céal kyl, Cl- Cehydrpx hwk

C1- Coal koxy- Cl- C6-al kyl, 5 Cl- C6al kanoyl oxy* Cl1- C6al-kyl, Cl1- C6am noal kyl ,

Cl- Coal kyl am nb- Cl-C6-al kyl, Cl1-C6-di al kylam no-d -C6-al kyl, Cl -C6-

| kanoy!| | kyl, Cl-Csal kyl-0- (0
?:- c?? (()%a?rkn fiqj %@%%& (ﬂfﬂéﬁ?{f C%F?cgm {yl HLT- ca( ogl -01-(czsa| kyl or

(C1- Coal kyI) 2N-C (0) -C1-C6-alkyl . 10 12. Conpounds of formula XiIl, R4
OR,, 15 wherein R | k e, al, an equivalent alkaline earth netal,
hydrogen or the res 6f Ay alyohdl minus a hydr oxyl group, and Rl and R2

are, independently e angthey, H Cl-Céal kyl, O -C6hal ogenal kyl,

Cl - CBal koxy, Cl- €f 3%y~ C1- Cal kI, or Cl- 20 Obal koxy- O - O6al kyl oxy, R3 is
Cl-Ceal kyl, R4 is Cl-O6al kyl, and R5 is Cl-C6al kyl, O -cehydr(é&ygr kyl ,

Cl- Coal koxy- Cl - C6- al kyl , Cl - C6al kanoyl oxy- Cl1- C6al kyl, ClI-C6am noal kyl

Cl1- Coal k nm no-, Cl- C6-al kyl, Cl-C6-dial kyl am no-Cl - C6-al kyl, Ci-C6-

al kanoyl am ¢S ®s- al kyl, HO (0) C O -06-al kyl, Cl-Cbal kyl -0 25 (0)

C- Cl1- Coal kylRio H2N-& {O3ida- o 6abkyhlaCl - Coal kyl - HN-C (0) -Cl- Coal kyl or
(Cl-Coéal kyl) 2N-C (0) -C -C6-al kyl

10 and
R; and R; are, independently of one another, H, C3-Csalkyl,
Ci-Ce¢halogenalkyl, Ci-Cealkoxy, Ci-Csalkoxy-Ci-Cealkyl, or C;-
Cealkoxy-Ci~Cealkyloxy, Rs is C;-Cealkyl, R; is C;-Cealkyl, and
Rs is C;-Cealkyl, C-Cshydroxyalkyl, C;-Cealkoxy-C;-Ce-alkyl,

15 C;-Cealkanoyloxy-Ci~Cealkyl, Ci-Ceamincalkyl, C;-Cealkylamino-
Ci-Ce—alkyl, Ci—-Ce-dialkylamino~C,;-Cs-alkyl, Ci1=Ce-
alkanoylamido-Ci-Cs-alkyl, HO(0)C-Cy-Ce—-alkyl, Ci—Cealkyl-0O-
(0)C~Cy-Cealkyl, HN-C (0) -Cy-Csalkyl, Ci~Cealkyl-HN-C (0O) -Cy~
Cealkyl or (C;-Csalkyl) N-C(0)-Cy;-Ce-alkyl.

20

11. Compounds of formula VII,

{(Vi1),

25 wherein M is an alkali metal, an equivalent alkaline earth

metal or the residue of an alcohol minus a hydroxyl group,
and
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R; and R; are, independently of one another, H, C;-Cealkyl,
Cy-Ce¢halogenalkyl, Ci-Cealkoxy, Ci—Csalkoxy-Ci~Cealkyl, or C;-
Cealkoxy-C,-Cealkyloxy, Rs is Ci~Cealkyl, Ry is C;-Cealkyl, and
Rs is C;—-Cealkyl, Ci;-Cehydroxyalkyl, Ci-Cealkoxy-Ci-Ce—alkyl,
C:-Csalkanoyloxy-Ci—Cealkyl, Ci-Ceaminoalkyl, Ci-Csalkylamind-
C1-Ce—alkyl, Cy—-Ce—dialkylamino-C,—-Ce—alkyl, Ci1—Ce-
alkanoylamido-C;-Ce-alkyl,  HO(0)C—Ci-Ce-alkyl, Ci;-Cealkyl-O-
(0) C-C1-Cgalkyl,  H.N-C(0)-Ci-Cgalkyl, Cy-Cealkyl~EN-C(0)-C,-
Cealkyl or (Ci-Cealkyl),N-C(0)-Ci~Ce-alkyl. '

12. Compounds of formula XIII,

(XIII),

wherein R;; is an alkali metal, an equivalent alkaline earth
metal, hydrogen or the residue of an alcohol minus a
hydroxyl group, and

R; and R, are, independently of one another, E, C;-Cesalkyl,
Ci-C¢hzlogenalkyl, C;—-Csalkoxy, Ci-Csalkoxy-Ci-Cealkyl, or C;-
Cealkoxy-Ci—Cealkyloxy, Rs is Ci~Cealkyl, R¢ is C;-Cealkyl, and
Ry is Cy-Cealkyl, Ci-Céhydroxyalkyl, Ci;-Cealkoxy-Ci~Ce-alkyl,
Ci-Cealkanoyloxy-Ci-Cealkyl, Ci-Ceaminoalkyl, C;-Cealkylamino-
Ci1—-Ce¢~2lkyl, Ci—Ce~dialkylamino-C,-Ce—alkyl, Ci1—Ce-
alkanoylamido-C,-C¢-alkyl, HO{O)C~Ci=Ce~alkyl, Ci-Csalkyl-0-
(0} C-Cy-Cealkyl, H,N-C (0) -C,-Cealkyl, Ci-Cgalkyl-HEN-C(0) -C;-
Cealkyl or (Cy-Csalkyl) N-C(0)-Cy-Cg~alkyl.




