;e3el zZr6T V~'0 02/ 02508 PCTICHOL/ 00399 ~ ~,,:,.: ~,; ~.ccn - 1 Process
for the pvepazedsoen of substituted octanoyl amides The inveRCTEH®EINes to
a process for the preparation of 2 (S) , 9(S) , 5(S) , 7 (SQZ%QL?%;

7-di al kyl -4-hydroxy-5-anino-8-ary|octandyllah1des and heir physiologically
acceptable salts' 5 and the new conpounds used as i'nternediates i.n tb~e
mul tistage ppeeesss FBrERnA- BréB8r2@3on of substituted octanoyl amides

b- am no-y- hyGrcxy-~-ar yl -a kanecar bcxam des are descri bed, which exhibit
renin-inhibiting 10 properties and could be used as anti hypertensive agents
in pharmaceutical preparations. The manufacturing procedures described are
unsati sf act oryei ninesmsiaf thézhesbero ofe ppoceesss fFaps taed Hrevafse bhanared

not suitablezggﬁqusbn@Q%gnﬁqg)p@gﬁaﬁ%afk H sad¥aRtag§-L Ahiese spregasses
y R

is 15 also té ‘he "t 6tal” 'yiel'ds of pure diastereoners that are obtainable
are too smal betenods FovideednSurpeidi nghystedrdichdtl t haSecRFkane- salts’
car boxani ges zgan be,or epaped eibudedi glsket al 2 yi elids cantkAtids a bhgh the
degree of purity, and that sel ectively pure diastereoners are obtainable, '
i f the doubl ®Mond 62 PEFRCESRy| - 8- aryl - 4- octenic acid or

2, 7-di al kyl -8-aryl -~octenic acid ester is sinultaneously hal ogenated in the

5 position and hydygxyl at i e 4.positiop u 9,lactani.zati.an, _
hal ol act one ?? c%%ié?é@d 0 aqﬁ§groj§V§3%%ﬁewa%ggfééﬁ_?h%QEVd[G%y"%?gﬁ%gﬁé
converted toaaildeavi ngrgr oupesthibedavi nghgcbup subdbiittut ed amiint ianiidgd tirte

| actone g d%gr%&iae@.gqgsh%ﬁ heoazlide £opuent eds t o the AN I OHD- 20RBEE in
fromthe high yields and stereosel ectivities in 30 the individual process

steps, parti SUPEMERAEAGON PFe@ERT 1 T he Tart FRBEISGHSFARG aPly esivgres
by- product s axedraleRd :ca'i‘et hﬁn@%%d@tﬂa@to‘iﬁfp-in?wﬂn@ry%pbj?ﬁ @imr’fld”@:l of
invention is_a process for the areparation of conmpounds of. _fornu .

F166166¢  WFBGH 0Z5GESCT A0 0 2 37 _3re Eg‘?'.’éoof%ﬁbe? RIGH fyan
R5 11 \ Rs NHBUWSRZ2 a(ll ) prowkesei N5 RilsaddaRZagee, of ndependemitocadsone is
anOther’fSV £%§51¥E§tk¥%e total yields of pure diasterecmers that are

cbtainzble 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 obtainable, 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  hydroxylated 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 attention 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

A EIAY
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35 preparation of compounds of formula I,




Cl- C6hal ogenal kyl, Ci1-CEal koxy, Cl-CEal koxy- Cl-Ckal kyl, or

Cl- CEal kowy e20250%al kyl oxy, R3 is Cl-CEal kyl , RO is Cl- CEalHGIICHAMI3®RS i s
Cl- C6al kyl, Cl1-Cshydroxyal kyl, Cl1-C6al koxy-C, - C6al kyl ,

Cl- CBal kar oyl oxy-d - Céal kyl, Cl-Csami ncalky ~ , CL 10 O6al Ryl [z£Cril0h

no- C:. - C6- al kyl, Cl-C6-di al kyl am no-C=-C6-al kyl,

Cl- Coal kanoyl am do- C1- C6-al kyl, HO (O C-Ci-C6- aI kyl, Cl-Ctal kyl-Q(0)
C-d-CEal kyl, HZN-C (0) -Cl-Ceal kyl, G -Csalkyl-HN-C (O -ClCsa 1 kyl or

(G -Coal kyl) ~~,"-C (O -C1-C6-al kydd, ceppri sing a) the reaction of a
conmpound of forngla 11, i - R , R\ Ra Ns z (Il). with
an anmine of for mul ayR5-1y P ndo forrruIaIII 20 OH R4 R /
N.Rs | | Ra Na O Ry ) reductlon of the azide group of the
conpound of formapa - 25111 td the am ne group and isol ation of the
conpounds of - V4' O 021 02508 PCT/ CHOL/ 00399 ~ ;> ~ ~ ~ ~. UOM); formul a
I, if necessary with the addition of a salt- form'r_g acid, corrpri_si ng the

preparation of conpounds of fornula Il by reacting cl) a conpound of
formula |V, WwBerein

5 R; and R; are, independently of one another, X, C.-Cealkyl,
Ci1-Céhalogenalkyl, Ci-Cealkoxy, Ci-Cealkoxy-C;i—Cealkyl, or
Ci-Cealkoxy-C.-Cealkyloxy, Rs is Ci—Cealkyl, Rgq 1is Cy;-Cealkyl,
and Rs 1s C;-Cealkyl, Ci1-Céhydroxyalkyl, C1~Csallb<oxy—C1—C6-
alkyl, Ci-Cealkanoyloxy-Ci~Csalkyl, Ci1—-Csaminocalkyl, Ci~-

10 Csalkylam;no—cl-cs-alkyl, Ci-Ce—dialkylamino—-Cy=Ce-alkyl, C;~Ce¢-
alkanoylamido~C,-Ce~alkyl, HO (0)C-Cy-Ce~alkyl, C1-Csalkyl-0-
(0) C-C1~Cealkyl, HyN-C(0) -Cy1-Cealkyl, C.-Csalkyl-EN-C (O} ~C;-
Cealkyl or (C1-Cealkyl) :N-C(0)~Cy~-Ce-alkyl, comprising
a) the reaction of a compound of formula iI,

(II),

with an amine of formula Rs-NH, to form a compound of formula
I1I,

20

(I1I),

and

b) reduction of the azide group of the compound of formula

25 III to the amine group and isolation of the compounds of



RAR-// ORE Il JRBR (IV)i wherein R6 i's Cl-C~oal kyl, C3-d 2cycl oal kyl,
C, - d 2cycl oa doyd2sesl- CEal kyl, C6-C~~aryl or C6-d o-aryl - Cl1- RGT/KHAP1/06H2 h a
i 0 hal ogenation agent to forma conmpound of_forrmula VI, or cZﬁ,bUba? xylic
acid of formula V, or a salt o~ his carbdky?iﬁ acid, . RARI/OHtli\ ~R30Rz
(\0 , 15 with a hal ogenation agent to forma conpound of forrmula VI, 0 0 R~

... Rad)\ Rz, (VI). 20 wherein | S ct Qn of
the conpoundeFmFEPnJPa %é PRCERE2pYedaride XE? %ﬁ E&Pn'ﬁétaF 8F§§ é
earth netal bﬁdﬁQMdbmnrlﬁwn@ltméobrb@ahmﬁm@ncoﬁp&umbqﬂhdsnmﬁléovmu;a II
V4" O 02102508 PCT/%HO%{OOSQQ -4-1, D~CO004LOHR R/ M1 !\
R3O (VII), °¥

cl) a compound of formula IV,

5

(IV),

wherein R¢ is C;-Csalkyl, Cs;—-Cipcycloalkyl, CbFCmcycloalkyl—

C1-Cealkyl, Ce-Croaryl oxr 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 halogenaticn agent to form a compound of formula 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,



wheréin Nis an alkali nmetal, an equivalent alkaline earth nmetal or the
resi due afo @m2&dscohol minus a hydroxyl group, 5 e) hydrol yRECECHI1/H(389

conmpound of forrmula VII in the presence of an acid to formaﬂcolqpﬂ nd of
formula VIIl, 00 R~ ~~~~—~ R \ RBROHER (VII11) , 10 f) Isbstt'ution of
t he hydrogen atom of the hydroxyl group in the conmpound of fornmula VIII and
conversion thereof to a leaving Goup AO to form conpounds of formula I X, O
OR~/ ,.... Y~R\ R3 ~I4HRR915XI1X)4, g) and then reaction of the
conmpound of forrul a jth ar-azP{at jbn agent to font a conpound of

formula I'l, or h) f the cohpoufid of fornmula VIII directly with a
zinc azide/-bis-pys fe copl ex in the presence of a 20 tertiary phosphine
and an azodi carBdxyldate, if necessary in an organic solvent, to forma
conmpound of forrmula Il. As an alkyl, Rl and R2 nay be IineaFprbranched.
and preferably conprise 1 to 4 C atons. Exanples are nethyl, Va~0
02102,08 PCI/ CHOL/ QD399 - 5 -. %4, ~= ~ |, 200 ethyl, .n- .and,i-ptopyl,. n:
i - and t-bUtYr e Bent ySafd A AE 3 ogend v:allfftanal}-"@gﬁfﬁ)? PRt th
| i near or bedrcihed ane 5 qieher alf \erwoampeosellntoud € atvoimsxyespeoddh)y 1
or 2' Cecat .k;E;)g% £ 0 , i fd .onet , abrikiu ,
chl oromgt h%pns “dichl r%%eta%ylgﬂ%régﬁﬁégﬁafﬁylfoﬁgﬁo\%gt ﬁbl tf(lalr?dogloé?éggé
2,2,2-triilPdocdetipjiid tr0 Iagmare dRmeunRICoEndoRrV Ry VBE /i near or branched
and preferably conprise 1 to 4 C atons. Exanpl es are nethoxy, ethoxy, n-
and i-propyloxy, n-, i- and t-butyloxy, pentyloxy and hexyl oxy. 15 As an
al koxyal kyl, RL and RZ may be linaerr 9 branched. The al koxy group

ally 1 or 2 C atons, and the al kyl
atens. Exanpl es are net hoxynet hyl,
3- 3-yT', 1Rmet hoxybut-4-yl, nethoxypentyl, 20
met hoxyhexyl, eth gt hylg, 1- etr oxyet h-2-yl, 1-ethoxyprcp3-yl,
1- et hoxybut - 9- yRy et Moxypentyl, et hcxyhexyl, propyl oxynet hylﬁ
but yl oxy~net hyl , - 1-propyl oxyet h-2-yl ~and” 1- butyl oxyet h- 2- yIVIDE) As a
Cl- Csal koxy- Cl- Coal kyl oxy, R1 and RZ may be |linear or branched. 'The al koxy

group preferabl v conprises 1.tq.4 and.especially 1 or C at qns nd_t he
al kyoxgogr%}p Spl%lbeﬁ%ﬁl%t}%lo%o%ri%gleesa}lyggo ee aﬁto%fs fng)é*rﬁ)l@ggg?j’e{y‘?Ll group
met hoxynet Byl &g dordioxy et fi- Zoyhodye, VITEt horymoop<e3d-sfaxyfthereof to a
1- met hoxybykz4ing group 20 to form compounds of formula IX,

1- met hoxyet h- 2-yl ,

(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 presence of a
20 tertiary phosphine and an azodicarboxylate, if necessary in

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

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



30 yl'oxy, nethoxypentyl oxy, nethoxyhexyl oxy, ethoxynethyl oxy,
1- et hoxyetwodrkssy, 1-et hoxyprop-3-yloxy, 1-ethoxybut-4yl oxXBCT/CH01/06399

et hoxypent yl oxy, ethoxyhexyl oxy, propyloxynethyl oxy, butyl oxyrmtrg% ﬂﬁiy
1- propyl oxyet h-2-yl oxy and 1-butyl oxyet h2- ﬁoxy 35 v~ O 0232508

PCT/CH01/00399 | .' ~,i ~~ C2r0i~. - 6 Tn a preferred enbodinent, Rl is

met hoxy- or e%ﬂg,foy QJiC~a£lL<é(I ox_ym,oat(g}g1 1#5 prefer&p&yﬂrq; F%]y obeelttlw_xy

Particularly érred are conpourt ofr mul wher el n

1- met hoxypr ope8yyl.oxy and R2 is net hoxy. 5 As an al kyl, R3 and R., may be

| i near or b=i nched and preferably conprise 1 to 4 C atons . Exanples are
nethyl ethyl, n- and i-p n-, i- and t-butyl, pentyl and hex In a
preferred en%édlane@\@lo%néﬁéyhg il @o??po%nd@abif%@ fb?’lﬁﬁlra qr a?eaﬁyﬁ-hégcr?nd

case i SOPEOPYkerAsadi val Kytp »—B§erray be | inear a@bm@r an@ﬁ@écmlwe if obm 0f -
al kyl and .preferably conprise %Jc.) Ies “}a are. Ilsted
her ei n abovea"%’tshyl“’ﬁe‘t"‘}“fﬁpes e @n PO”f@em&ﬁw ?rorglﬁd b Fyil*éll‘é)‘
preferred. Aseah@l, CGhyclemycahéMhyW RS rmi)id@ﬁdndrwrrny)l, bramcheulamdme+hyl '

preferably c hse 2 t0 E-£X e re 2-hydroxyet hy-1-yl,
2- hydrcxyprogn?;llﬁ %&&rd‘%ﬁrd?f r ’Zgugmg §ygr 4- hydr oxybut - 1-yl ,

hydr oxypentyl and hydroxyhexyl As a Cl Csai koxy- Cl- Coal kyl , R5 may be

linear of gbraached. The ngoxal geQUP R ef,e1 @blye COM 565 J t & ArGIAlOms:
and the al kyl group pr e? 4 € atons. Son® exarrpl es are 25

2- met hoxyet h?*fﬂ‘?lrabinyne@%?ﬁ%p-ll P, B- FetdHepr opXeMpLes2.arg. m&*—hoxy'
4- et hOXybut e?gh)é'xy,z-rﬁi @é@/eih;vrdnyloh?et hexypr-opsrd Yt ~bdt ¢l baxyppeptl-Ndxy
and 2-, 3- E‘éaﬁ?@ but 1-yl. 30 As a Cl-C6al kanoyl oxy- Cl-Csal kyl, R5 may
be Ilnear or O%tre aI kanoyl oxy group preferably conprises 1 to 4 C
atons and the al kyl group preferably 2 to 4 C atons. Sone exanples are

f | t ' | °
o ot S5t SATNLELEN) SECENLO S paigh e 208 bt
Cl- Csami noal 551 OXE5 gReyIbe e FREAC Y BPEREREESaRd G f e7 BB 95@@%@%@! i tar

4 C atoms. Sonme eXRify,eS;id ecFam IR lhkjﬂrou% He A NPPESRp At yés andtd- 4 &
or 9-4-am nobut- 1-yl. 5 . As Cl-CEal ky mno

Cl- Codi al kyl &ACHS-~C1- ESRMRNES RS &hsy bémF*f (o7 ) hﬁanchéamegﬁgxgﬁm ZaMno
group pref er abmyetmlzmdmﬁ—:%cymsal kyll-gnetipsxpbdttheval kyl gmetpopyekerall,y

2 to 4 Cg npl met hy Yo
2-di net hyI am nO(}a]t%?(ryi1 ‘?{ﬁ,z gfs'ﬁ %251"% Sztlh' h] Ie%m‘fggl%tthyljza n'oeth boprg e
t hyl anmi nopr op=¥lyl , SanEthyxéibLﬁoﬁrdd’& y1, erheenpendgdinobut - @tylpxamwm

met hyl am nobyt-Ly1 J:3mA% 141G - Coakkanayhaifn fMo- Cl1Csaldew)1o Rt -Re | neay
or branched. The aI kanoyl %oup préferably conprises 1°to 4°C atoms and the

al kyl group ProM&YaRyYSER ¢ #IC atons. Sone exanpl es are
2-f ormam doet h-1-yl, 2-acetam doeth-1-yl, 3propionyl am doeth-1-yl and

4- bUter¥| an‘!Adoethcl %sal}oxy Ci-Cealkyloxy, 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, 1l-methoxyprop-3-yloxy, l-methoxybut-4-

30 yloxy, methoxypentyloxy, methoxyhexyloxy, ethoxymethyloxy,
l-ethoxyeth-2-yloxy, l-ethoxyprop-3~-yloxy, l-ethoxybut-4-
yvloxy, ethoxypentyloxy, ethoxyvhexyloxy, propyloxymethyloxy,
butyloxymethyloxy, l-propyloxyeth-2-yloxy and l-butyloxyeth-
2-yloxy.

35



20 As a HO (0) CCl-Csalkyl, R5 may be linear or branched and the al kyl
group prefyepabbisogonprises 2 to 4 C atons. atons exanpl es arRCT/CH01/00399
carboxm et hyl , carboxyethyl, carboxypropyl and carboxybutyl 5 25:{Adlla
G -CEal kyl -0- (O C Cl-Csalkyl, R5 may be Bimear or branched, and the al kyl
groups preferably conprise independently of one another Z to 4 C atons.
Sonme exanpl es are net hoxycar bonyl ngt hyl , 2-net hoxycar bonyl et h- 1- 3 30
met hoxycar bofy| ét hPEafer™ %Fﬁ‘é@ﬁ?ﬂ‘%ﬁwl Bt - 35y meg fr fcaroffonél RSPERTC -
2- et hoxycar tm@wk@m@xy,yl , agdet lpxycag bopHgepeilyl , ratthoxy or etboxy
or.

4- et hoxycar hon (6 r.
br anched, aﬁ%"y l?‘hjeaE%/XyP %T%Uﬁesrﬁférgﬁfr? "Orfgﬁles%sfaé?ﬁé g a%"%%se:%@orré
exanpl es ar el g albe@ttoxep hyb; 32ytaxpasndo®:hi - pethoxVE O 021 02508 PCT/ CHO
1/00399 ? '. GC ~ ~. ?.~J~~ 2-curbam do- 2, 2- d met hyl et h-1-yl, 2- or

3-car bam doprop-1yl, 2-, 3- or 4-carbanidobut-1-
3- car bam do-Bs neathy |agreph- yIRs 3288r bani dead, Ddi n%tlh@ﬂ')ro%rl 9r=nched and

3- car bani do-gret byipr PP-cbmdri ¥ Carbaem do- 2, Zseimet hy *és Ylare2- me%’”y]ﬁ
4- or 5.-carbam dopent-i-yl, 4-carbam do-3,3-~ or -2, 2d g'bme%ﬁ"

a C -Csal kylSEMREC () 264 A RERPY lor £CL- Cdal kRS  ZREETYEY kfRd
R5 gray be lhaear. ol[qbraarp#%ﬂg;]ﬁéddﬁmboellﬁdeﬁt al‘%(yla*gfl'&*oﬂp 16 preimsably of
conprises,1 4 ong _and the, a roup. preferably 2 to 6 C atons.

Exanpl esf%r efé)ﬂ%ug%a%aﬁ‘rﬁoﬁlkﬁfcﬁr 86%? géf)ipﬁé% T ei nabove, whose N atomis
substituted wi th one or two nethyl, ethyl, propyl or butyl.. 15 A preferred

subgroup of &@rraqumdﬁfyf fermig Tbésltlhaetaf noghishe Beneks lC.:;L £48) keyon 0b ¢
Cl- Csal koxy- Cl- C~al k R- i s Clcsal XY, -Cs kyl, Rq
Cl- C~al kyl ~ adt< RS F§dHZNC?I(Q)’§GkClYCGQ¥“WI1%|%h ﬁor ﬁeeesé*awsls—Jxmm% of

N-nmonosubstifDked ofrd\ dlrﬁj&ﬂahi@ﬂem&féut edetRO1A meeaypref arrednd i-
subgroupbgf cog‘Foynds of , fornH a_ h lt hat in i C IS

net hoxy- ¥yt oy’ R #ROnet RBkyloftét ROSEER$Ys cz- 0 alkyl , R4 is
Cz- C4al kyl and R5 is HZNC (O ClCGaI kyI 25 An especi ally preferred
conpound of r 4 4N, - prop- 3 : N
met hoxy, R3 Jg%d ér%ﬁl’%’ IIL?{%/CI g é% Q%D(g% -b%EQ?W“né
2] - CHz-. 30 peeferabpkyl, C@@myebéllmaﬁorcbr%lmm%d apemeonprageles are
preferabl y 12l‘9yc3-120>%7é1£9931 $110 8- ﬁyat:e l%%'p’lg—éﬁjpec':ﬁ—lﬂydpéﬁyﬁféﬁdl -B6,

oL gh LY preler e sz s bLpenr (1O af%xm”‘fw CrenRy FregegyReyL

nonyl, decyl, 35 undecyl, dodecyl tetradecyl hexadecyll oct acyl and

oSt 11 5og & G AR PR IR S N 1 o0 QOUMROR. e

conprise 4 toloxy n@é‘@ﬂl@orpmmablﬁoﬁ@miw e§pe’@d>al4 yCpr 2 ans e@ndSotrhe

exam-' npl es a1 Ry LY ehOREOPY e rE¥YEHOPULY| oCYL] ePent Yhs  CYFdRbCexamples are

25 2-methoxyethy-1-yl, 2-methoxyprop-l-yl, 3-methoxyprop-1-yl,

2-, 3~ or 4-methoxybut-1-yl, 2-ethoxyethy-1-yl1, 2-
ethoxyprop-1-yl, 3-ethoxyprop-1-yl, and 2-, 3- or 4-
ethoxybut-1-yl.

30 As a (C;-Cealkanoyloxy-Ci-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



5 xyl, cyclooctyl and cycl ododecyl.'. As a cycloal kyl -al kyl,

conprise pwerreaklsy 4 to 8 ring-carbon atom 5 or 6 be-ng e§ﬂ5%¢%9W%599
preferred, and preferably 1 to 4 C atons |g the al kyl group, %;q(200& at ons
10 being especially preferred. Sone exanpl €s "are.cycl opropyl fethyl,

cycl obutyl nmethyl, cyclopentyl methyl or cyclopentyl et hyl, and cycl ohexyl

met hyl or cycl ohexy thyl . a pr abl y jphe .
napht hyl . 1 AsaaﬁhéﬁéféyF?é;%ygs %éfe?ﬁ%l enggﬁgoglphgﬂyp¥ep%§ﬁd and
fornmula V| nNeﬁayabEyarccadplcals'me%am h 4me€a| tdms . eSans eerr@mveesOralsrs 2~
Equi valent in e ext,_of .t he ans; t char equak
of cation anﬁmg PSﬁBQk |2 prefgréégrhgﬁﬁg% Hﬁeﬁ?l2h$or§2xgﬁpleﬁﬁﬁh%§%#g?
;K. Particul arypreference is for Mas Li. rf Mis the residue of an al cohol
m nus a hydroxyl croup, it may be the R6 group, i ncl udi ng t-he enbodi nents
and preferences descrr ﬁ 25 herernbef in rtigul r aIE%j and_ . .
cycl oal kyl . Rési dbg @K WREPOIHIAGHr 6@5 AOar pr &R eradt REaPasPaGe o
an organic aellct,ylf omeml 8eCl: Ghagy! ,opabtieaghad .pr Bher entley beiime f @roup
C1- Cesul f onyl| resi due nmay. b carboxyl i Cidy .S f
aci d, aceticP ac?} gqur‘cﬁp% larc‘?%l ?y?rlgglacr Oq‘déb%r?gaor ¢ gcu‘agllhkﬁlf ggrorgrp
substit ut ed ptemecebéary i t koCz- T4 & kylato@k-.CsaBkmgy oexRaPégen. IHe 2-

sul fonyl ;res respend fQrs; ayR~- S02+; I —
R e e e D e I Tt
benzyl eitheetbnsaldtit dred! yﬁa@@@@ﬁﬁhnlewwtrﬁe&e@aﬂﬁwnoe@égérw&xy, 3-
Cl- whakogenellmkpgtraﬁ%eeeap -$orm| exanpl esq-Glethyrakk 83b025Q8 y1 and
PCT/ CHO / 00399 - ; sul f onyl resrdues are nmethyl, ethyl,
phenyl , met hﬁr&ﬁ@ﬁWY*&WWt &hé’ﬁy trimethyl phenyl, trifluoronethyl
phenyl, chl orophenyl, dichlorophenyl, bronophenyl, dibronDphenyI and
trlfluoronet | sul fon 1 i pracess ste yv.he Ly
in the prese%%e Sf §8|§gﬁ%£12§5%a£ ggsgfveﬁigggﬁe Wﬁ eﬁ§% d 8? a%?% =4 @
sol vents, espeeinghied.pdls @l@@lﬁﬂz’is@m sprafieghbéan %@%Erbéeﬁséd w 4 C
m xtures of ak hgasind V‘@héma‘i?'@ztls ?D @vé&@otrveiﬁwarce éwelrr@carsl&r@
0

(petrol eum et her, _pentane, hexane, hexane, met hyl cycl ghexane nzqu
t ol uene, xyI@ﬁeﬁpleﬁal6§§na?eéoﬁﬁﬁﬂm§9?ﬁﬁfkcﬁ%hlo?o%%?%éﬁé,O@%B poﬁﬁ

t et rachl or oethane onghkercberzene)il efer4{slheyhyl,l ehbepettiHiutyl. et her,
tetrahydr%furan di oxane, ethylene glycol 15 dinethyl or diethyl ether):
car boni c esters and | actones (nethyl acetate, ethyl acetate, nethyl

propi onate, %sl er dﬂa@t ohedr-Chi Nk s bibs tHst ateatd ar borastdes dpgenekednsnd the

(di met hylfor@q bﬁe ?kéﬁ@&%& 1cNm5etl@ésoyrzr0'~'odome> c kekenes scme
Irsobut

(acet one, one exanone% 20+sulfoxrdes and suliones
(dlnethylsul m@éeﬁﬁ?ﬁﬁh9P§EPF et éVraﬁ%¥ VREREDY I T onRY PORYROPBY
(met hanol , etdaamelkybntyar, i -propanol, n-, i- or t-butanol, pentanol,

hexanol,9 cl ohexanol , cyclohexanediol, hydr oxynet hyl or dihydroxynethyl
cycl ohexarne, benzyl al cohol, ethylene 25 glycol, diethylene glycol,
propanedi ol , Asut anedlolCeakiyend Oy Cycat-Cobiay-het hik omayondet hyliseaer, or

and dlethyle%e gloweal nongﬁethyﬁ eCr g@ggethyérg%?grs @éfﬂ%ly comprise

(acetonitrile, propi oni tri tertiary amn rimethyl am ne,
tri et hyl ani néndepeprepiilaniofe e ERCEUSH ahi ke, DyFi @rtrﬁ?éns 30Some examples

N- rrgt hyl pyrr @lriedi (rjr@et];bb &9%@%?%%&5»@, N- peh By hBRKBRAHII8)1 itd- 101y @aNi € 3-
act ds (a%%tlme %BXYCag g%%l%%%o 1~ y&ﬂcei—me%ﬁ xy%arbonylbut 1-yl, ethoxy-
carbonylmethyl, 2-ethoxycarbonyleth-1-yl, 3-ethoxycarbonyl-

prop-l-yl, and 4-ethoxycarbonylbut-l-yl.

As a HN-C(0)-Cy-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,



The teaction of conpounds of forrmula Il to form conpounds of 35 forrmula |11
W th a cepperotkofRSNH2 by opening of the |actone ring can b@CTarHA18d3Vut
with or without solvent. The VE Q 02/02a08 PCT/ CH01100399ry i@ 74l LUnl |
11 _j reaction 's expediently carried sut i the presence of al cohols or
am nes, which can formactivated carbonic esters or carboxam des. Such

conpounds |1 -kno Thes droxypyridin o
N- hydroxycg'ﬁ'é%((\g‘ﬁﬁ gowﬁd r eé'qaiﬁg% " é’ﬁboxﬁvn de%r(l\l?hfl‘d’r%ﬂ%%% RPnitde)
. Organic sglyvepts are dised-tasbawldebtit- tLeryt'Lr,ar%rcaambmsldaeragmethylprop—
advant age, for exanp t byl n A j.et amne. Thesr LOR &~
terrperature n%y rang% ?%thga%lg rgﬁ%ar)c% &%% ocC t031§€%}5&ﬂgqo 3
pref er abl y HeOny5OOPpol120C. ItcPrvartdoslep- d)LmRéidmimmT«"o]f ¥he &zi.de3-,
g=oup tosthe amgie gsoun in-ihecommaurds of dermialdd-3akes phace_bnoa
manner %nomn per se %sgg Che mcg Revrjéas Vol .- 88 (11988) pages 298 to
'317), 15 fo¥rekaypretudrdd - -netal hydri des or nore expediently using a
catal ytic nethod with hydrogen |n t he presence of hom)geneous (W1 ki nson

(r:rgz g: yigg al P? g(gt%esgg ‘at‘ %gt %pa]f:?;ﬁfﬁxﬁpﬁr Rzgesgécrjsclk S{IES(H’at 3

such as 20 Carlbori., The vﬁaj\drmegehamnn canbaksahkel,camd etr:bee)ultq"{fa‘;lhgl:essamp

cat al ytjcal spdey , ph er, conditions I, exagpl lsmm
f or mat ei%s y%r%ge#goﬁgocremg‘{fpgé (;f Iggvaént ggea{(?%use g%aﬁ?%\n tggl QEH‘[‘Pﬁe
reaction tawpeiarabeymey tange F orteranpEeamrdm aipprexitie eCyrbanigoadsel

and 25 preferabby heemhlACHL L00& -y dripgenat on Lamy he é‘f%ét&?@d@é‘& {%tlth
nor mal pressure or i ncreased pressure up tq 100 bar,_ for exanple,

preferably WSt or EW‘BaF‘et*FHé'c@%ﬁé’&md?r@@ﬂor%l%ﬁy%ay be converted to
addition 30 salts in a mariner known per se by treatnment with nonobasic or
pol ybas nor gani ¢ o ani ¢_aci es are.preferre Process
ren oS 35t SErEaRg o S PREeFBn AT R P aR Skl FOUFIAR on AGerf b &5

el enent al brbmhe’%andsr Cdt 0l kcn«:;pamt [ Gm@rlﬁéoom-el‘rﬁealky\llb@yOZB@ZB@sB Ci-
PCT/ CHOL/ 0Q3 Y _ opi De i gdogar es
and di car bOXI m c?exi}; PRaefleSr r%ld 5?%L ::P{] Or@;)*&f @Q }ﬁgﬂ g‘Ld cgl E‘Oﬁgﬁpi de
and especi a1 feér%wﬁowhrro@wd@%a@%ﬁo@é&m@ma@sa@ Lvréreri 8% i\éeﬂr&uy
butyl hypochjzanitie @tk dN-&al ogenat ed sul fonam des 5 and sul f onam des,

for ex | e chloramne T. The reaction is advantageous 1 y carried out in
organi solvents mscible with water, such as tetrahydrofuran or dioxane in
t he presenck wvbrat predstr ranl ezqui»gnaimt oﬁolc@nt'e:ooinomtcef femeuieadt i i tHKES
place first; At Loy enger aLur 5.,y d g&gﬁg%lo% 105and. Then

el evat ed terrper atures, for exa resénce of 1 nor ggnr c or
or gani ¢ aci N ey bRs ddﬁ/&@ﬁ‘&géggsf Sﬁntaﬁl 62'5(&4ads}<§élr e‘»Ii@ere%érrrﬂ HCH O miCe -
acid, acetig.zagid,, met hanesul fonic acid, trifluoroacetic acid,

trifl uoronet hanésul fenic aci d, tol uenesul foni ¢ aci d, H2SGCs, 15 H~. PO9,

hydr og hal i des, acid ~ on exchange resins, and acids im~nebilized or~
sol i d carrizts.esBeeikdl of apﬁ:erfernmyi beo:hp@hﬂﬁecbf Of oAl er)dsextha@t i OR

W th organlv\%f%l) nt§s Ry Qg s é?re wta%ﬁe .chl oré%@ itk and R,

brom nation ‘an i nation age s ar ofné" an
particul ar a\af%hl'om@thwlebhoﬁrDYémdaNdl Bdotarbdi@th@kjeécéﬁﬂs)oh c&Hboxi nmi des.
Preferred are N-chloro, N-brono and N-iodophthalim de and especially

chl or o, d\l-t}gom) and N-iodosucci nimde, as well as tertiary,
an alkyl, Re¢ may be linear or branched and comprise

preferably 1 to 12 C atoms, 1 to 8 C atoms being especially
preferred. Rs is particularly preferred as a linear C,-
Csalkyl. Some examples are methyl, ethyl and the isomers of
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,

35 undecyl, dodecyl, tetradecyl, hexadecyl, octacyl and
elcosyl. Especially preferred are methyl and ethyl.



25 butyl hypochlorite and N-hal ogenated sul fonam des and sul f onam des, for
exanpl e c%@rzm%g T. The reaction is advantageously carri egcaudBA1/00EM9gani C
sol vent s, A 4S5 hal ogenat ed hydrocarbons (chl oroform dichlengrepfiane).
The reaction tenperature may range or exanpl e from 30 approximately -70C to
anbi ent tenperature and preferably from-30C to 10C. The hal ol act one nmay be
i solated for exanple by extraction with organic solvents. Suitable salts of
carboxylic acids of fornula V are for 35 exanple alkali netal or alkaline

earth netal I ts, | e sodj 41 iidem ar €@l G uping-
salts, as 2 ;a Ocz-&gégggﬁgﬁd'/ C%Odr% 353%% ?IZQ %.G~ ' _iDzJ<< well Sgg
ammoni um sal tarbofhea aamEni uf saFt s 6 sPREPerdIREF %mﬁ)’ﬁ?&erﬁ?%ﬁ\eﬁary, ne
secondary oreig_zﬁzi@gy B8 NeSc1OprbPeY, Myy dieoisiuay By nayy lapeortiyim saytsohghe
am nes may be acycli ﬁﬁor cyclic andjc%rrp ise heteroatons from'the O and S
group. The SX¥hki nE¥CHARYEIMprree ¥ H6 S C¥tons, 1 to 12 being preferred
and 1 to 8 especially preferred. Quaternary arnoniumsalt is nmay conprise 4
to 18 C ato 4 to 12 bei.ng _pr rred and .4 gspeciakls eferredos g
Some exanpl e éofa ar%yﬁé‘s?agr@rr%tlﬁ{f I"4ni né, '“%yneicﬁggzgﬁ%e, ijflrEi )eétrﬁffl g?ri ne,d: .
et hyl ani ne, Z0ndrethlpban asomssi 8t hy¥ afi NeeipLopyAras rell¥i fshAERGe, and
Tripropylam Bﬁef!ﬁ%}gm pyl arg ne.c bty 8m Rechdi Rutyhamiagp t ri bet yb agi aeoms
phenyl am ne, “net hyl et hyl am ne, net hyl di et hyl am ne; phenyl net %}/I am.ne, 1
ber zyl ani-fe, PEFBEOPRFRGFART AE, REAT eSSt am Giee ﬁ’ﬁ&gﬁﬁcﬁlﬁwe?r mS%’ﬁgP— IsPY
]Pi peri di ne, lliﬁgtgmlli Qg,clpjﬁﬁtojll dﬁé@yhp?;?cmb@&hk%}et Ergelt‘"eyﬂl nmarI _Satﬂ_opgntyfl
ormation a a :pore efficient rifjication t c (ylic acids o
fornula V wi ?gg@égaf"g‘dt SHHEE*S] irrg%hyeehcf)%h%g%‘ex ti gi’clg?és'peci al 'y when
crystalline salts are forned with the selection of amnes. The salts nmay be
20 converted,hezqre. the reactLi - c | i g ag iformal a V.
However the égl tagl ﬁé‘y% s% g% ggéggai&?g& ?331%19?&%1 hdz;:I gféa%?twrg?zati on. In this
case, thédaddition of acids, for exanple trifluoroacetic acid or other
strong acidspsi g eceMBAded, as deseeirbed wiierz \pr eeessheteb €yl 25 The
hal ol actoni zation is surprisingly stereoselective, and the desired

ci s-hal ol actones are forned in yields of up to 900 or nore. 30' Process
step d) The reacfbenudt avecoppaanduaf for mdra Alkeiltimeat dagddt o@Fiadol afor
quantities of _alkali gr alkaline earth .al 4 roxjdes,is expedien
carried out F “éFPg& a&gbr gé%i cor%solb\%ént ,Egﬁgs}aé%%pléhale(@:%%ol s,’suchteatsc,ny _the
i sopr opaR6l , laNgnaticgs nowns chiperehares 6FualdrediampIaE <2bieR 3pE anion.
Aqueous V41,0 02/ 0208 PEThGHOL 0989914 mdrat; Crok: Qa4 5ol ubiaonsr ok
hydroxi des are preferably uSed, |ithium hydroxi ?-S bgiifngd esgegﬁal Lé idpe. of
preferred. TRETEGHpOETd RFeoreRi% VA 1-90e¥ ASt eed &t & be™i §0Far 887 “bht ©
the reactionzafi XdldchsBnmbavysed lydectVy iorompocests msagp b . tTheRdegiroaw 5
st ereoi somer i s.,alsQ forned in | Sy t hij yi s to 9

nore. The reé@tc’ll(])lﬁn&g a ::%hepouneé&(%d oe‘rerﬁcu a \/Jla‘rgt\glvithﬁ%%t?géggegqui ﬁgfg?ﬁbed
quantiti s oheariaedtate, esparsatlgukaiciaTenl kandl cyclaadXiva -parti cul ar

nmet hanol or ethanol, is expediently carried out in a polar organic sol vent,

for exanple ethers or the al kanols used for ester? fication, ang at | ow
t enper at ur es REFIFS A ekBnphe 126 VHEBEEOHRASES 4fe Rty E8Bgrgsidue
wel |, for exampl exdl kakhaAetal at3dhydregencagbapakes QrCghdalj nptakicular

compound of PORRREERE THLS HAE reaa o8 b6 g ed 2t T Resragcrrdnbe 2
m xture Gan lerimed/dia extiqy, i sugnosessostide ecidihearticedcstder pobpdmpic
I's also for ”%%i‘d“, tﬁﬂfyffé‘céé%‘ M4 benzoic acid substituted if necessary
: with Cy;-Csalkyl, C;-Cialkoxy or halogen. The sulfonyl residue
A may correspond for example to formula R;,-SO,~, wherein R; is

Ci1-Cealkyl, Ci-Cghalogenalkyl, Cs-Cgcycloalkyl, or phenyl or

35 benzyl either unsubstituted or substituted with C,-C,alkyl,
Ci~Csalkoxy, Ci-Cshakogenalkyl or halogen. Some examples of



20 high yields of up to 90% or nore. Process step e) Lactonization of the
conpounds wb dx@eamgl a VI to form conpounds of fornula VIl iRCEGBEHIEA? | v
carried out at a 25 tenperature of -20 to C and in the presence of a
preferably polar solvent, such as an al cohoP (i sopropanol) or &fHék 1004
(tetrahydrofuran, dioxane). It is advantageous to use i norgani ¢ acids,
especially mr eral aci ds. such as _hydr.oc OI’IC 2¢ bro

sul furic aci 89TTRBY30 % att Gnd o ﬂ)'r 1 I%@’qufei i Sg%%%uggb?xeq{yl,
exanpl e by edfinathiydn ptdryior gamlmeiaiyﬂenbken'me d¢$|1rfeldlogtcm%mssbrrmha’§/l,
also forned ip,this ste at i el f r

02/ 02508 PCTF%H&E R %h&%ééﬁ%ékyf’ BBO&%&%%%&& r@ﬁ?rg@???ggfg and
Process steptﬁ:).fﬁbnvemsrbmloﬁuﬂﬁerb&iroxy group to a leaving group nay be
carried ogt in organic solvents, preferably polar organic sol vents, and at
tenperatures of -20 to 50C. Aci d 5 hal ogeni des, such as acjd . chlori des aqgl
aci d broni de$hear enpi Bl drabl yPIRERS &s T eBRENtREYSUPEorgAT chPdrides or? o

broni des ar epespesical b prgheniad.suie:beackbordns: sadventageenskydcarrgati c
out in the presence of equi vaI

ntities of a base g t
aci d. Suit abF81BE8&S  alfe RS 110 arﬂ?cﬁfralp“tc@'rﬁ%rﬁo P‘ﬁer?tet% %&ﬂ‘ cgh Hfso
trimethyl am be arsdd i eshyizroure sandf diatet hgkam nopyr kdilventEhe Examples of

Ly oY 38t 0n810L a2 CAMOUR A AL & (HLL BB RP L8901 B SHhREngl aTiE Y,
extraction with ofgani'c sol*vents Sare up fo nor é
Process stepca’FlshﬁKablee amédhﬁ@mcégéﬁﬁsm@ne o Z8lempl é%%erazﬁc}@sene

especi al ly ak%abb@%a%@ath m?#zé*oéékﬁ@% and (gh kahic lcdna7 des, c@ﬁdﬁ.@ifo%
silyl azides. Especi.al erred 20 azi datl on agents are I A, tghé’

sodi um azi det§ﬁ6368t1§§§|eﬂ}ﬁ1‘=é‘fvde ChhRF QREREFBR) ray B Tar ri8de
organi ¢ sol venbsrysucktasr], 3Ietramidndsdad, 5d16xéﬁbcah¢¢mqi%déluglycol'

Pre BBt e g, gl prn e

er,

t ol uene or rre(ﬂejlhq&cl oleedmiese , The egayli onacefgdreaat ur enebiylang@riopionate,
exanpl e 1 omanpoxiERkely 206 b 120 9 £Beel bl L0 80Goha 120G dis

may be expedient to incl ude t he ‘use o hase transfer_ catal ysts.

prepar at i on dHETSFRYREOTEHSE Cof @Gmﬁﬁpé[éécﬁrténﬂé%rlHeﬂleFBer@k’gﬁ’;&lé-dd%P@ ;
F. V) Strivenetdnclem qalce%weev\s, m\@ihy%&a@@mkepag@s 298 yicQ odkk alhene) ;
7t r oductiton St e PSaviny i eiren d6 prgrebts i TSe Andimhe el e
in process stteprghethyleeecaulbrhoul silmdlcdreolskEyhenodne edeidobn n- or
vessel . v~4Q 9%&%%%9? n-, i- or t-butanol, pentanol, hexanol,
cyclohexanol, cyclohexanediol, hydroxymethyl or
dihydroxymethyl cyclohexane, benzyl alcohol, ethylene
25 glycol, diethylene glycol, propanediol, butanediol, ethylene
glycol monomethyl or monoethyl ether, and diethylene glycol
monomethyl or monoethyl ether; nitriles (acetonitrile,
propionitrile); tertiary amines (trimethylamine,
triethylamine, tripropylamine and tributylemine, 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



PC FI CHO 1/00399 - 16 - .).; Process step h) In one variant, the azidation
may al so keoGaftdogd out directly with the hydroxyl conpound rafr/éBeimebsy Vi1 |
. This 5 reaction has been described by David. L. Hughes in O ganj {700k
Preparations and Procedures Int. (1996),-2B1(2), pp. 127-164 and b M C.
Viand et al. in Synthesis (190), pp. 130 to 131. The azidation is carried
cut wwth at |east equinolar quantities of zinc azide/bis-pyridine in the
presence of, eICERT exdaip| KPS HeY | pFRSphEfe Pthu&ﬁt|F¥§s Bregence of
equi val ent s 21 cdsEs @Bdaﬁlﬁlﬁéé}(l mtler egplakognantdttivescef @frbonic esters

di boxyl at h di I | at Til t
Carri od out ¥ S BT BERLECSo| JNE, CORRTHT Y ER. HEONAUTC Rydr DeaT BoRe Vst

as benzene, 2-ahyénexpryxydine, 15 hye roeaotd xivo t enpée at uramdrayimiede 20 t and
80C. Sone: i nter pr . € .Pr.ocess ng h o
|nvent|on5arégﬁg%g%ﬁd§r% rgg ? Tﬁ%%%gfcgﬁﬂ% éé%f 3% ?ﬁ%ent%g%% §CY are
further obje@¥e@f=#heSPhVéntvon~¢Etxhns aﬂnnmpauﬁmexﬁgfcwnnﬂam?&nﬂig},R for
oo~ Ra ) < R8nOR8 chrO@eu. Srhes ei pRL and k2 ra‘fn dddependent Ly .ok sqne
anot her, H, %1 Coéal kyl , C1- Cgﬁélogenalkyl & - csal 5& 2 28t198°
Cl- Csal koxy- CARREA KT S BRY CLeBIFKGRF- GX@%Jrﬁyrféfev al??ﬁ%"@la"(%%ﬁ! k§P; CREO
is Cl-Csal kyl50and=:30 IRBefes»&M@ak&ml 50CE eghydroxyal kyl ,

Cl- Csal ¢y Cl - C6-al kyl, d -Csal kanoyl oxy-d - Céalkyl, Cl-CSaninoaIkyI,

Cl- C6al Kyl am noCl- Cs-al kyl , Cl-C6-di al kyl am no- Cl- G- al kyl, Ci1-C6-al kanoyl
--18-03- 2002PIOQQ=SES$émiB)hydrogen or RBOis a |eaving group. C}DIOOS ,(

ro~—(~- Rédh@tl@ £ r%ﬁgdug 18 Boy gﬁ nd.,R4 | (qﬁgﬁb

formula X, the Z #%o I ment's an F ef &F BACeS eg%ﬁ%b ﬂb%erel or & app

15 20 COﬂpounas of formula III takes place in a manner known 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
homogeneous (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. Hydrogenation 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,



25 30 ATE_PCT, doC AMENDED SHEET 18- 03-2002 CH01003~ - 18 5 10 15 20 25
co T, Woe-ue2508 ~m ~ 7ppr; 30 An object of the invention BGT/GHG/WGAer
sense |s a conmpound of formula VI, ATE PCT. doc AI\/ENDED SHE T» ”ﬁL&mQS 2002
19 HOHRe R~/ ONl 111 (VIl) , CHO3B03~ ~, ~-~ ~ A ~ f

wherein Mis an alkali netal, an, eqU|vaIent al kal i ne earth netal or t he

resi due of _an al cohol m us hydrox roup,, 5 and_ -
i ndependerfi TY* UF%%e aft %\T %E}égffﬁnldéf Csht gen%llgyrgog‘mc‘e :

Cl- Coal koxgre faxrisdl ke - @k{ﬁd@ldqb , Noib rCis alarak y NEL oCe@hiHadXyidRs iasd
Cl'csalkyles§%5&£¥1§scg%bgg?i&ﬂbramo and N-iodosuccinimide, zs well &as
tertiary butyl hypochlorite and N-halogenated sulfonamides

5 &and sulfonimides, for example chloramine T. The reacticn is
advantagéously carried out in organi solvents miscible with

water, such as tetrahydrofuran or dioxane in the presence of

at least an equivalent volume of water. The reaction tzkes

place first at low temperatures, ZFfor exzmple -20 to 10°C,

10 and then at elevated temperatures, for example 30 to 100°C.

The presence of inorganic or organic acids may be
advantageous. Suitable acids are for example formic acid,

acetic acid, methanesulfonic ac;d, trifluorcacetic acid,
trifluoromethanesulfenic zcid, toluenesulfonic acid, H,S0,,

15 H:PO4, hydrogen halides, acid ion exchange resins, and acids
immcbilized on solid carriers. The halclactene may be

isolated for example by extraction with organic solvents.

Process step c2)

20 Suiteble chlorination, bremination and iodination agents are
elemental bromine and iodine, in particular N-chloro, N-
bromo and N-iodocarboxamides and dicarboximides. Preferred
are XN-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
advantlageo'usly carried out in organic solvents, such as
halogenated hydrocarbons (chloroform, dichloromethane). The
reaction temperature nay 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



10 15 For residues Rl, Rz, R3, and R4, as well as for M in conpounds of
fornul a V-wp whesmnbodi ments and preferences described her ei MEEEBIEIUGRD) v
20 An object of the invention is a conpound-of formula X Il RZRLHY OR ~
f R Os (XIlI1) , wherein R11 is an alkali netal, an equival ent al kaline
earth 25 netal) hydrogen or ,the residue o an al cohol minus a hydroxyl
group, and Riedhd 2 ammoniwndepeddent | Jhef ammondist herl s, MEY Bafkye, from

C - Cshal ogen . Cl- , - Cha =. Oz Yemi@ls, or they ma
d - Csal koxy-%@ébiaal’kﬁ%%%% sEaBarP i Sl ST &alkyl ATE Y
PCT. doc AVENBED cSHEEEYna 18- 8800002mCHEINDS. - The) anings ~pay ige L@OUCEiFoor
residues R, Rz sR3,_ R4, and n Ql o o] I 14 . stB8oup. TR
enbodi ment s 5X81prcef“é}%n%%%pr e‘é%rif‘ Egg%r“é@nn e %?Jé riggagplédd T%eacglrigoxﬂbiec
aci ds of Eoremtiaec¥ usnd dompriceess stepSclC reterss pr eparbd briagnpakdrerred

k b drolysis of h | ysabl e_aci.d de i , .
arboni ¢ est é HXSEga?%:)?S&}gﬁ?h%gigrﬁ%?"b%ﬁ(;%%t e?gglfégwﬁy\é ro 'ys(?‘g%%y sb‘el ks

car boni ¢ est &f*
carried out welh casigsi 9f daseslsHydraioss s Wi th d2baseins preferred, zhar 4

exanpl e with_alkali metal hydroxides (LiOH KOH and _Na , Which . b
added as aqu§8usgsof3u?ledr]ia& yaspﬁegglri&&dg"l_"heg(‘jinéeacﬁx@ﬁn-Ssj‘gsadvoa‘nt é'“grlcalgl%sr% y%re
carried out metR@lwatiers, or gdhmetsol yadhe,(al cohbdishghembtder s) eth yliaxtioress

t hereof . The reacti.on tenperatur y _r.ange up to the .boiling. ature

of the s&[gveﬁﬁeGilé’ol.c‘%rteefr r ErSERP VAP R sol VR Y 1o s d%el%%fq'B RET-Te
reaction is expedicitlamiraken Upoptbbyaamdgugoushweykmbueh asibydydeanliord,c
acid, 25 and _the conpound of formula V is extracted (for example WELH .

ethers) and poroN 2B hydr ol ysi PHE HLaltPEati ve, and FheYpareYesmidifivd
of formula Vﬂe&hgb_tcaﬂertﬁﬂ/liaanmiee,l dowénpDnechhanm90% | behgypessrkl,e toyclo-
carry out the hy [ '

rolysis at the same tine . as the halolac%fnizatio_in n
reaction ves?@F‘.tﬁ@@-r&;er@'hydroﬂ}%f%nﬁﬁyl&iﬂ’s"&eﬂe carFiRY ot Ehzyma |81§It|%9’el—
The conpaunds igferfiqrimy a pd+dhal enept aiviialy e dind cagid ng-aheayetddlemine .
formula XIV ATE PCI. doc, AVENDED SHEET . o .

Salt formation allows a more efficient purificaticn 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 for
halolactonization. In this case, the addition of acids, for
example trifluorcacetic acid or other strong acids, 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. Adqueous



~' () * 021 02508 PCT/CHO1/00359 - 21 - °~ .! ~JE: 7Q / ~ Y (XIV) , with a
coTnpo~~W§.OQ)‘02,foﬁr~: ula XV, 0 z oR" Ra 5 (XV) r wherein R= fe@r&io1/@agh R11
are as defined hereinbefore, including the preferences, Y is, Cl., \"Br or I,
and Zis ClL, .Br or |, in the presence df an alkali netal b¢ VAL REY i ne
earth 10 nmetal. Y and Z are preferably 3r and especially Cl. The coupling
of Grignard reagents with al kenyl hal ogenides in an ether such as_  _ .

t et r ahydr ofatahionsdi ed@nehsdresident s #Ret hopreeerebyYof WM yt Ldthium

quantiti esh?&r@x§8EUb|bf3ei’H’gt aled9eabi19T it £PEB! X THeOr ex@pPLedan or
iron, nickel or palladium'salt or an iron, ni ,ckei or .pall dlyﬂn compl ex
(such as | FORRERECHILr iGRES i RBR RE&DNTP Aot HFR ?F%ﬂ'b?ﬁ%yr %cé@&ﬁgtlpp,n
ni ckel acehopyliracetat e anred diixcketlpripabhradicss g exps Thehdeerided y

phosphipes or ditertiary 20 diphasphines, such.as triphenyl.phasphin
trieycl 8r exyFpABSpRFAE, £ ?ﬂ‘?%hgﬁ%ﬁﬁosﬁ\i %g‘élshﬁ‘ee,zg S HIERPY1E s of
1, 2- di phenybphospbknopr apare, 1, 2-di phenyl phosphi nof uran, and

1, 2- di phenyl phosphi nobut ane i s known. Exanpl es of netal conplexes and netal -
conpl ex salts are dichloronickel (1,2-di phenyl 25 phosphi noet hane) and

di chl or opalhadi 184t Powli sifenyl phesbAlpdet Adneformhéaprésertetdf a&n dddiat ve
stabi i zi ngghhgomBlabugaltis i@l 1t aln conphexes angd Jmtal) £ oaptexc saldashfan
be of Ile}rgvant age. Exanpl es irﬁe DVPU,  N- rrgt hyl pyrrol'i done, ~, C L

N, N- di fet h§PFor rni &&X N REet Mt et an 8¢, G4/ 301 for fBEARERTLY
anm nes suchaasitdi etdtyl :]?nm ae pyic A ran@hh}zbetsr?'lme@lj afiore, egsmpkt | edhers

m xtures of _at .| east f4,.0. 02] 02,08 P CHO D00 99 .22  ~r, J_ L ;4
c.l.i two é%: tﬁg‘ge Rt FTVes. WRER ué‘ior%- i?%ﬁ"éﬁ: t6RYFaCet atae?dth%%adéﬁ"f on
of a m xtutemperBiPUeand dfet r af@et hgketmlleendt 20mi he ha 1¢ ovelasescessfail .
When using,diebloreni ckel{l, 2di phenyl phosphi noet har.e he j1t:l on ., Qf.
triet hKI an?ggfﬁésﬁgg}prg@%é&t odibéé of“éag]'v'ant aé%.o T%gKr ?‘anlcéti or?alﬁ%" eSCI;’mi \ftaaldl by
G Cahiéz Bydapgenmashapbresiss( £08) alpglil1o ool TherPeRetEén t PApESHILR
may forexaApkeohenslrbendle weeher aldpec?ie Werlatadyt ild compound

gquantitiesmay for exanple_be O . 1 tp 20 o by _weight -nrelation toa
conpound of*f o'r?rﬁlf“éi(% .?"rt ﬁi%éeiperd?gntn‘?ﬁéarft? ogFt héspgﬁgteiddn. U5 ¢ ke
initially aeenpdund nafxftormul aaXl Vs cerderdedetvlg Gri gpavdesenpouad( fedr.
exanpl ewi  hnougResi-ug And dhen,addi 0g 280l Ui an.of ;acoamaung. of Lpoforml a
XV, metal salt, nmetal conpl'ex, or mnetal conplex galtand the stabiTrzi ng

addi ti ¢8, BEohi Féevérsal pp Ry oBé ofr &izhtage if only catal ytic
gquantities of an additive stabilizing the nmetal conpl exes, for exanple 20

triethylanmne or DMPU, are used. Catalytic quantities nmay for exanple be
0.1to lonhﬁﬁgﬁéi—ééfﬁ,_%referably 1 to 5 nol per cent, inrelation to
conpounds bactonimbalxhV of XvheCoopopodshdd fof mufamhVai nvibe tor mfokm
their race 2 i r 0 e of beihg epay ed
Hgﬁgﬁléﬁ&s %ie %'Hnﬁﬂg SV%fle l.‘Lg Vﬁ%_@éd%@ﬁggk é)a[raﬁbldééﬂyaﬁl‘fc 2

n
according to ogous’ processes. 'FOr éXa eny € ‘may bé
react ed>w EpMR8ERERKEXYPROSPABr yEacebiOC Caciahcbstigr tthéorpres®Bcg- cf a

(R RZphenyblreagtybi ¢ @1 SEETSentNesa MY Jkhen, b%l@bﬁ’:ro(lgef(@&&gr&?ahgrlm
t he correspondin ropionic acid 30 esters, the ester.grouB saponitied and

the carboxyFi ETREd retitERYYEECAPERBROI PP R¢ hal [T the gepBupto
substitut edsei t hnbabegen. Eranls, ONBESH&ELabbyai Rabkealy sapadatisgechhess

racemat es h arboxyli.c,acid th f.or exanple quinine or by.enzypmtic

resol uti onﬂgg}:?ﬁgf?ﬁﬁgna%cé]sd’SShé’argﬁ)gogﬁrcr eéﬁ&ﬁgi e c,sé‘}rﬁb'%?ﬁjcc eét rdg Phe

Det ai | 80arkydesgylsetione cf formula VII may be isolated for example by
extraction with organic solvents. The desired stereocisomer
1s also formed in this step at high yields of up to 90% or
more.

35



' ~f O 02/0z508 PCT/ CHOL/ 00399 poor, - 23 in the exanples. A possible
asynmet ri eycsymizk@si s of conpounds of formula XV is descri brOT/CHOER3A90 678
503. The conpounds of fornula XV are obt a| nabl e by reacting fo;J - exanpl e
carbonic esters or derivatives of fornuralRSC2C00R11 with -

1, 3-di hal ogenprcpene in the presence of strong am ne bases such as al kal i
nmetal am deg ghi -N E i -prgpyl) z or |lithium hexanet hyl di sl azane) to form
conmpounds of= f by preparing through derivatization in a manner
known per sech@etaibaxydf cthei dsydmatpoxyouy atod &alegemndesc,rraum bmsq;m ldes
and car boxyl i i d ts fr t ni c LS La -
desired enart %o%e%rs %%“h be og%lgrﬁg f%]%%s?ﬂggr’ac%g%%gs P%ty %er {IV% ok
per se by sepavanitsg thand acefimt &snporaexnapl e B criydtalts zabPoR-f r daeid
addi tion s15y38lt8naheGar oXy i ssagéﬁdU§h&%ﬂ@é§aLka agld’eb99§1§é]§0| t 1$e

more advant ageods o séparate the racematés Dy treating esters of
XV With est &F&Se3zbnt Higfe 2hoir€eSem tcar bonl ecByterd Kk €88 b@%quffp'ab@@%
of 20 fornmulae T¥spad: M;nghepe@ﬁeeﬁeas ofrnkor Mela thorWhiigh &va-%ﬁteﬁf@ousw
conpl ex conpounds,. can. qpared in conéergent and si % nanner, whi ch
i s especi al PTEFGE fOF° thInS ‘eh%n??&?@lrﬁ?ui? T Bat rboBIB VS of 2
synt hesi s. Faset otfalr yiterdiiffromail phecessist.epsSa)tilold) hSﬁ)éearTDlHIte t oo 40
0 or 25-nppr (oY k ri licati feasible Wi ng
2P g:l a2 MICR .8 Eise |on$ g*]m%% % 8&) 1% ml@gér c%%ﬁoun%s

exanpl es explain the |nve n nore ét ai Brepara tT6h
of formul a TYizghplampne And CHSTEEHIY Y anip CrEQiAE . CHBRe hyidroxGIGR IROCGR

s Al R-= %Eh%|d%ﬁ%oﬁ%d'&@th¥Lm§l% d%r'ﬁ%gybe J%of%te&ﬂ§5hyg ﬁ%&e

02/ 02508 PCTf/égHOI/O -399 - - m xture of 9.75 g r?ﬁ@nem u
powder and ﬁFttléPréﬁyfd“ro@EgaﬂlFs Sr%a‘f%*&f'%o LEfe] e&—eh%l @“”@0 YR to 50%

1, 2di br onobeblramerteen added over a period of 1 minute (visible exothermc
reactiori)5. A solution of 34.63 g A, 3.80mM 1,2

Process step g)

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

20 =azzidation agents are lithium azide, sodium azide and
potassium azide. The reaction may be carried out in organic
solvents, such as 1l,3-dimethyl-~3,4,5, 6~tetrahydro-2 (1H) -
pyrimidinone (DMPU) , direthylacetamide (DMR) , 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.



5 di bronoet hane and 300 nil tetrahydrofuran 'is added dropw se over a period
of 30 m nygbgsadeg62 - 64C. The mxture is agitated 'or anotptarCB€/IBIULeS
under reflex and then cool ed down to anbi nent tenperature. Thar(aabtlon
mxture 's filtered under argon until ctedf an d the resul ting Gignard 10
sol uti on added dropw se over a period of 10 mnutes to a solution of 20.47
g Al, 0.24 mM N nethyl pyrrolidone, 0.88 g iron (IIl) acetylacetonate in 230
m tetrahydrofuran at -5 to OC. The reaction mxture is stirred for a
further 1 npRytesat s€Ep amd 400 nml 2N hydrochloric acid |s then added. The
15 m xture TS NOW extracted % drethé ethern%?x SQO and the rgani.c
phases wash&d éoﬁ%eoiﬁ¥%%r wi Fhe wat 298 Fx°300THY) &ndCsa ﬁraFéﬁré& eoQ&*
sodi um chl ogi dlecsdy utwioth ( ItheZdeirioxthe:cmmmmed o gaormun)laas}.MIa.r e drmsed'
over sod'unrsuliate filtered and _conce o) ap n
Rotavapo% EW ﬁééﬂ% 6%“%r%%%“cﬁF8ﬁ§ g@f%B%% %%Rﬁﬁ¥6d¥ g&%%h%
hexane 1 : Hr¢pgratLbescom@ommbdﬁﬁuxe@bIatned;ﬁﬂﬁhtrﬁﬁré%]du90a51§7 164
slightly yel ML hwil ~(33 Qy: T (di et hy! er
oo 1. e 1'18 M) 8 IJ}%ZLQ'}.C[% _ HPOR;ngesjﬁs ?!L §Bg %tph 130 e
3H , 25 1. hel(m'rhmazrgiateen(rﬁs 1F|}irr*§d 70ut 2Wigm (EE }mt esuatm(l@r
:(3H) ZEI) 50 (&w;(*)ﬁi(:‘&tlgssoofszﬁl@ 28:88/bid~ r(ﬂrﬂlrfé‘b ind. & fzﬁe(rﬁre?s:@nope\aLGOthO
m anal.ogy wi exanpl e e
derivati@e FS%pr epareal By regxf'gﬁﬁhxf%%ot‘ﬁ’b&?e 1HRIN. ﬁ“@%&ﬂ% CﬁélB)g

8 0. 90 - lerQVQImnﬂ:gH)o: hore40 ehd S&ppmoxti2tdtg113. 46ues, BHENtitBies 66

(30 i S e P03, B It Chota ) 0

~l_~, 7. z;eosLEQarrprse m@“wdm Xitur 8N oRN3@IFan mgreky emt po&@[@ecaaalyoorm
tet r ahydr of Hpéﬂat§cheﬁrf@£’oé9‘5@1ﬁ | U)fsu'aH‘d 2% OpBh . LnBr onps 2eh) or oat hane Hhen

added over a perrod m nut e (vrsr 5 exot herm ¢ ,reaction). A solution
of 126.8°g ARe *%ﬂcﬁlﬁp Iﬁﬁp§ﬁ@52u6hFoﬁbé?%an%oaﬁ@ 886Cm t et r ahydr of ur an
i s added dropmnse over a period of 35 mnutes at 62 - 54C. The m xture is
stirred =orsenet Hercs¥hddiuies phdenreef | uxiagd ﬁ‘ﬂ?npﬁeeéésd@/ﬂtdﬂiﬂﬁ@i eat
tenperature_. The reaction 10 m xture is frltereq%upde argo |I cLe%%
and the reshiPEi g ERTHPAr d2 581 GEVorF i dEFPHES *b@ ap MQE of®Hothe
m nutes to ansehbiban of 80.3 g A2, 5.58 ni trrethylanlne and 2.11 g
Ni dpped 2 in 700 m tetrahydrofuran at 20 to 22C. The reaction m xture is
stirredzbor a further 15 1 mnute at 20C, and 1 1 1N hydrochloric acid is
t hen added at A5C. tr t| i p rf rned wit.h tert-butyl th
(2 x 1 1), ﬂ d"he‘%%ga%ﬁc 9 asgsqgﬁé ahgﬁlmgoonsecutﬁée c W af%%%t@
aqueous sodf@ﬁmohaonde solution / water (1:9) (2 x 1.2 1) and sat ur at ed
aqueous 20 sodiumchloride solution (1x 300 m). The conbi ned organic
phases are dried over sodiumsulfate, filtered and concentrated by
evaporation on a rotary evaporator. P2 which has not been converted is
distilled off fromthe residue at 795 nder a vacuum Crude title conpound
B2 obtained in 2% th;, , i swfurther reacted in exanple B2. B)
Preparati on of conp N Exaﬁple Bl: Preparation of carboxylic
acid 30 CHCHZ R~ p&H~z ORz (C1 ) To a solution of 22.4 g Bl
and 150 ml tetrahydrofuran / nethanol [ water (3:1:1) 3.6 g lithium
hydr oxi de i s added (XD,

25

wherein

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

Ci-Céhalogenalkyl, C,-Cesalkoxy, C,-Cgalkoxy-Ci—-Cealkyl, or C,-

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

Cl—Csalkanoyloxy—Cl-Cgalkyl, Ci—Ceaminoalkyl, C;-Cealkylamino-

Cz-Cc-alkyi, C1-Ce-dialkylamino-C;~-Ce~alkyl, C;-C¢—alkanoyl-



%@gw ~CTI CH01/00399 - 2 6 - ~.a ~i E ~; 7.00G and then stirred for

der reflex. The reaction m xture is concentrated by evaporal@Hﬁ1003
500 mlL 1N HC1.(coId) is added to the residue, and extraction perfornmgd with
tertbutyl nethyl ether (3x 5C0 ml)~. The grgani c phases are 5 washedZWuUj/G
saturated, aqueous NaCl solution (200 m), dried over sodiumsulfate and
concentrated on a rotary evaporator. By neans of .1 ash chronmatography
(Si02 60F / ethyl acetate / hexane 1:1) , title conmpound Cl is obtained
fromthe residue as a slightly yellowsh oil (19.2 a, 94 ~) : TLC R~ - 0. 22
10 (diethyl ether - hexane 2:1). 1H~~t~ (300 r!~iz, CDC1 3) : ~ 0. 80 - 1
. 0(m 12~:) , 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, 1.H 7.50 - 9.0 (bs, 1H ppm 15 Title conpound Cl
can be pregpared from B2 by anal ogy W|th axanpla Bl. Exanple B2: Preparation
of carboxylic acid-cycl ohexylamine 20 salt CH(CHs)2 Rt / / O HaNt \
CH(CH2 O Rz (C2) To a solution of 171.4 g (crude) B2 and 1.07 1 di oxane,
0.67 25 1 wargerisanydiogsh 24 RQEl dseaadded iand ddwpt xture is then stirred
under reflex for 23 hours. The reaction m xture is concentrated by
evaporation, 0.6 1 water is added to the residue which is washed with
tort-butyl rrm:hyi'e@tdleaES(PQl,x BROORg} )adr §anic pbasesnds eofli Scanded) X, ThRe
aqueous a b [a W th
tertbut yf)@ d%rtaefgr%félhe&r%% %?égﬁﬁgédhggéé gggﬁm%%hg \%P’th
aqueous Nadl solutlon (0 6 1), drled over sodlunlsulfate and concentrated
on a rotary evaporator. The residue VI' Q 02/ 02508 PCT/ CHO1/ 00399 - 2~ 2
~'y; r ?~~~y: is dissolved in 2 1 n-hexane, 38.5 m cycl ohexylamne is
added and the m xture stirred for 20 hours at roomtenperature. The
resulting suspension is cooled to 0C, and title conmpound C2 is obtai ned by
filtration in the formof 5 white crystal s (165. 6 g, 79..6 ~) . O
Preparati on of conmpounds of fornula VI 10 Exanple Cl: Preparation of 0 O
CH3o(CH)a0 /~ ~ ~ v CH(CHy2 (CH~CH Br CH30 (D) 15

15
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205t AR solution of 2.66 g C1 and 26.6 m dichloronethane is cooled t ¢
-qéé%??ggﬁ 4 x 0.232 g N-bronosuccininmde is added in portions every 2(9HO1003‘
m nutes. The reaction mxture is stirred for another 30 m nutes at {IBEEhmq
then, over a period of 5 minutes, is intraduced to 30 m of 40% sodium
hydrogen sulfite solution cooled to OC. The m xture is diluted with water
(10 M) and extracted with dichl oronethane (2x 30 m). The organi c phases
are washed consecutively with water (1x 30 nml) and concentrated aqueous

NaCl solution (1x 30 m) , then dried over sodiumsulfate and concentrated
on a rotary evaporator. By :jeans of flash chromatography (Si 02 60F /
diethyl ether / hexane 1:1) 2.98 g title conpound D1 is obtained fromthe
residue (content of title conmpound = approx. 89 $) : TZC R - 0.34
(cis-lactone) and 0.38 (trans-lactone) with diethyl ether / hexane 2:1. 1
H?fit (360 N.~iz, CDC13) : S 0. 8 - 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 | ~" O 02/02; Cs

PCTICHOL/ 00399 _ 28 _ ? ~~~ G~ ~ 2U~J~, Exanple C2: Preparation from
carbonic ester 31 in the presence of water A solution of 0.449 g B 1, 3.3
m tetrahydrofuran and 1.7 ml 5 water is cooled to OC. 0.205 ¢
N-bronpbsuccinim de is added to the solution and the m xture stirred for 3C
m nutes at OC and for 15 hours at 70C. The reaction mxture is cooled to 0OC
and added to 30 m of 40% aqueous sodi um hydrogen sulfite solution that has
been cooled to OC. The mxture is 10 extracted with ethyl acetate (3x 50
m). The ﬁrganic phases are washed consecutively with water (I x 30 m) and
concent r afed aqueous NaCl solution (Ix 30 m), dried over sodiumsulfate
and concentrated on a rotary evaporator. By means of flash chromat ography
(Si02 60F / diethyl ether / 15 hexane |:l) 0.42 g title conpound D1 is
obtained fromthe residue (content of title conmpound = approx. 80 0) ; TLC
R~ 0.34 (cis-lactone) and 0.38 (trans-lactone) with diethyl ether / hexane
2:1. 1H-NNR (300 MHz, CDC13) : 8 0. 85 - 1. 10 (m 12H) , 1. 60 - 2 . 65 20
(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 Exanple C3: Preparation
from cycl ohexylam ne salt C2 25 A solution of 164.3 g C2 and :

di chl oronet hane is cooled to OC. 26.6 nil trifluoroacetic acid is added drop
by drop asd the m xture stirred for 1 hour. The reaction m xture is cool ed
to -20C. Then 6 x 9.38 g N-bronosuccinimde is added in portions every 2

m nutes. The reaction mxture is stirred 30 for a further 2 hours at -15 to
-20C, and 160 m 40 aqueous sodi um hydrogen sulfite solution then added at
0C. The mxture is extracted with water (1 1) and the organic phase
separated off. The aqueous phase is extracted with dichloronethane (0.5 1)
‘and the conbi ned organi c phases 35 washed with water (1 1) and aqueous NaCl
solution200.5 1), then dried over sodiumsulfate and concentrated on a
rotary V~' O 02/ OZ~08 PCT/ CHOL1/ 00399 ? i D ~ ~ 2CC4 evaporator. she
crude title conpound D1 obtained in this way (151.4 g) (content of title
conmpound approx. 90 ~) is further reacted i n exanples D2 and E2- 5 D) ~
Preparaticr. of conpounds of fornula VIl Exanple Dl: Preparation of

25

30 An object of the invention in a broader sense is a compound

of formula VII,
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H1Q k. 2 CH30(CHz)~O/ QLi \ ~ CH(CH~ IO CH30 (E1 ) 10 A solutio ¢
@@é%g and 150 nl iscpropanol is cooled to 0C, then 66.6 m 2N Li 0%961003

added over a period of 10 mnutes and the m xture stirred for 1.5 HOUL S 904

(the internmediate E1 is immediately reacteBfurther in the next 15 step)

Exanpl e D2:' Conpound E1 is obtained in an anal ogous manner using conpound

D1 prepared as described under exanple C3 and is 20 used in exanple E2. E)

Preparati on of conpounds of fognupa W I IR 25 Exanple El: Preparation of 0 O

CH30(CH~) 30 ~. ) ,gH( CH~z \ (CN~*- e &) vd' O 021 02508

PCT/ CHO1/ 00399 S ; e reaction m xture of exanple

D1, 100 mi 2N HCl :- driop by drop, dhd the reaction mxture is

stir=ed for 1 hou,;7 omteprrperature THe reaction mixture is dil uted

with water (500 m’) and extracted with tent-butyl nethyl 5 etier) (3x 250

m).. The, . organic phases are washed consecutively with water (2x 500 m)

ari d concentrated aqueous NaCl solution (200 m) , dried over socium

sul fate and Qﬁ@gsmﬁrm%oana SNAY RYEHD] ataer . e@ymaepérst ofl fclala&b earl.h

chr omat ogr aphy I(Z‘i OF / di, gt hyl et her ﬁ hg : %

title conpoufgt Qi REFIPEEMThe® Tt o860 ?cd?ﬁvﬁ)rﬁ %fhﬁf FPéyéorﬁi‘iﬂ)Wd

approx. 88 %ndTLC R~ - 0 16 (diethyl ether / hexane 2:1). 1 H-I~TI ~R (300

hHz, CEC13) ; 0 -

(m 1H) |, ) Rsoand% -)aar?m Eg‘%génégk%ay(jbf éggman%ﬁém(ewojﬁ I—f)j"?afléa'QO
(s, 3H , 3. C8OCshad.ogeha(lkRy ILH) Cp - Tsa lkoxint,, Ql-l)cgalzl,chsr-(qn-cgﬂkyl 6. CF0 C16.
85 (m 3H pegélﬁgﬁyp&ﬁ<ggikyloxy, Ry is Cy-Csalkyl, and Ry is Ci-Cgalkyl.

10

15
For residues R;, R;, Rz, and R,, as well as for M, in
compounds of formula VII, the embodiments and preferences

described hereinbefore apply.

20 An object of the invention is a compound of formula XIII

(XII1),

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

hydroxyl group, and

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

C:-Cg¢halogenalkyl, Ci-Cgalkoxy, C;-Cgalkoxy-C;-Cgalkyl, or

Ci-Csalkoxy-Ci-Csalkyloxy, R: 1is C;-Cealkyl, and Ry is C,-Cgalkyl.
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T t d m xture of 161. 4 g DL (crude), 1.61 1 20 tetrahydrofuran a
h‘%g% édd is stirred at roomtenperature for 20 h with 0.474 1 2N L@g—?wos

Then 1.61 1 mater i s added and the tetrahydrofuran (1.7 1) evaporated off
on a rotary evaporator. The resulting m xt@Pe-is washed with tent- gmé ZML
met hyl ether (0.5 1) and the aqueous solution of 25 the internediaté
obt ai ned and i medi ately reacted further. While stirring, tent-butyl nethyl
ether (1.0 1) and 4N HCl1 (0.315 1) are added. The organi c phase is
separated off and stirred for 2 hours under reflux (with a water
separator). The solution is cooled, dried over sodium 30 sul fate and
congcentrated on a rotary evaporator. The crude title conpound F1 obtained
inthis way (136.1 g) (content of title conpound approx. 90~) is further
reacted in exanple F4. PCTI CH01100399 WD 02/ 02508 - 31 Pre oration of
conpounds %of formula | X Exanple F1: Preparation of O' O CH30(CHz)30 ~
yry, CH(CHs~z Il (CH~zCH OR 2 CH30 5 is CHa-SCz- (Gl) . . where-n H_z '
To a solution of 0.325 g F 1 and 8 m dichloronethan e, 0.156 ni
triethyla mne is added and the m xture.cooled to C. 0.087 nil

met hanesul f orgl  £hd QuiLe R§,aﬁgengrcn4,banarggl1quc@m@ohmagngﬂuE@rﬁ@B@
stirred for 1 hour at roomtenp eraturﬁ The, reac ~i on m Xxtur

onto water (¥FT/) Wi FRPALTRATIWAPA PHEBRIACS RAHAPH hlé r%)%%{)ﬁgoﬁ?

) . The argaraggiphases are washed consecutlvely wi th 50 aqueous sodi u~'n
15 hydrogencarbonate solution (10 m) and concentrated aqueous NaC
solution (10 m). The combi ned organi ¢ phases are dried cver sodium sul fate
an d concent ritedcbybexppbeatdaimsoncé rftwtwaev‘ap@saﬁorln Eprﬁ’é‘aﬁ§ o‘-’fteftP aGh

chromat ogr ap hyl %an e
i's obt ai ned g%afrom P%% raé:{seldguglaé ﬁsrf}%%t Fy yel %c?v%\; S ;Yt l'gy 82 TLC
Rt = 0.18 (dihstdnalwadisle - @@x@nedzr}yatmeSR (830'@1 D3y, @@@}lc seGCBSSJ

1. 05 (m1512|29arbé]oxa515ldesz 025cé£*bok|2ﬂat%s 40 Rydrdllysi maPObémeatbied
2.75 (m 1H) 3H) , 3.¢c0 (s

4. 15 (t, 2502+il) it (APidH), O sdo%%gsmﬂygr? ysig, ssﬂ(% 3 (SJE»%?@FD is
V~~0 02/ 0250 J¥ltGHkdd 00882 -exddnpld wiCl~ X(kali Exanplle l‘B&ich{:eqlm at(LanHef
00 CH+X %)}?oq{ "and Néoﬁ which caq_'(%'aadded as agueous solution or as
N a solid. The reaction is advantageously carried out in
20 water, organic solvents (alcohols and ethers) or mixtures
thereof. The <reaction temperatufe may range up to the

boiling temperature of the solvent used. After removal of

the solvent, the residue of the reaction is 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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(CH~~=CH OR z CH 30 wherein R12 is 4-BrC6Hs-S02- (&) . 5 To a solution of
0.437 g F %25 di chl oronet hane, 0.307 g 4- br onbbenzensXIl/€BEHIGP? de
and 0.147 g 4di et hyl am nopyri di ne are c_(_)ngrfcy_ti vel y added and { &l gkt ure
then stirred for 24 hours at roomtenperatture. The reaction mxture is
poured onto iced water (30 ml) and 10 extracted with diethyl ether (3x 30
m ). The organic Rgases are washed consecutively with 50 aqueous sodi um
hydr ogencar bor at e N 30 ¥ and concentrated aqueous NaC solution
(30 mM). The conbi neani ct phases are dried over sodium sulfate and
concentrated by epapORation gk aib rotary evaporator. By nmeans of flash
chromat ography (S 60F / diethyl ether / hexane 1:1), titleygnpound G2
is obtained fromthe residue as a slightly yellcwish oil (0.304 g, 46 9%:
TLC Rt = 0.36 (diethyl ether - hexane 2:1). 1 H-NWR (300 M hz,.- CDC13) : -~
0. 80 - 1. Qitm 212hpouhads s f2rmA2K¢m 9H) , 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 1 H , 4. 65(m ~1H , 6. 60 - 6. 85 (m 3H , 7. 60 - 7

. 75 (m 4H) ppm Exanple F® Preparation of 25 0 0 CH30(CH)30 / ~~~~'" CH
CH ( Y2\ (CH-2CH " CH30|wherein R 2 is 4-CH3C6HS- S02- (&3) . 1J~' O
02/ 0250& PCT/ CH01/00 -3l r. ., ynr. ~ - 33 =To a solution of

0.437 g F 1 and 5 nl dichloronet hane, 0.229 g 4-nethyl benzenesul fochl oride
and 0. 147 g 4di met hyl ami nopyri di ne are added and the mixture tfign stirred
for 24 hours at roomtenperature. The reaction m xture is 5 poured onto
iced water (30 m) and extracted with diethyl ether (3x 30 m ). The organic
phases are waghke@iegongecutsdvedy wWardy S0, a0ueeusasodsk fambydr hgerdakzaiat e,
solution (30,.m ) and caoncentrated, acueoys.Nad sqlution. (3 T

conmbi ned or géﬁ%%ﬁéﬁ%s‘bﬁ e Bt sgd%ﬁmgio §dl 5t e ‘an ngio%lcéﬁt rr(]:g*t’edBr
by evaporati ox dn ainotaey reesgorcs opf Py melbrsl bf mebadh aghr ohke bgnapmarth
(Si 02 60RK iethyl -ethey -/ h@(\%lnfe.;l' bivitle.gampeund; G31ks cabt ai ned from
t he resi ude gdseectg’sfl i ghtf\d;/zyéal'l oOW's "eofl;% J(%.40 g, gg 0): TLC'P,t = Q26
(diethyl ether - hexane 2: 1) . ' 15 la-N\~ ( 300 1! z, CDC13) : ~ 0O . 80

2 1 SH;) (m2 3%1'5@ (coﬁ-pliﬁé §f24G0r£c_ﬂ'12§f'di Q@agené:os 3?itl§|%ba5ﬂ<%ﬂﬂ?g(2)l'ﬂ)alog%n%s
s, , 2., m . 3. S . 3. (t, 3. s, 3k

4. 15 (m 2up? %“.e%g%(msuﬁ),aét. ‘7'*6%?%@%0@6?%%) OT g BEOXFRE 3 ,sﬁ?%e%ﬁ
2H), 7.70 (dim2Hheppre2dn&xanmtl ecddal Prépargatardn tofesGlo¥o aa selwbien meftal
136.1 g F (cnhyde).,,. prepated cri in.e le B2, ;ang 0.

tol uene, 52. SS’lLr% %Drrl e#‘%if mcgﬁgg[gg'adggg argléafxf%g%m xtltrzluréﬁjc%é'dl egqt@(%ge c °F
29.45 nl 25 mEtHadsT Al Thl@tri 880Ns RdE&@1drop Al HRSpUBNEOTRESH xtHE
then stirred f:0r i2choutrathigCiqkhe heasti aRcFoxiUr €ake+6e@ edrbd 06entB8l
m  3-di net hyl am no-],ﬁpropp,agi ne is added (the excess of . . 1 -
met hanesul f oSG e PeCHESt r BYEFP T aNd BFE RS ur 87 | AFedf oP el or
m nut es. The p&l leedctn otomb Xéxee Ws hinshedtwatdy wahesplindy, diheddtgariicry

D e S Bl g o B c 4 n e B e R R T ) R E e R
sol ution (5: Phogrhine,and sitdratichegiianesmatiosthameon (0. 6/ 2rdighieswl-
phosphinopropane, 1,2-diphenylphosphincfuran, and 1,2-di-
phenylphosphinobutane i1s known. Examples of metal complexes

and metal complex salts are dichloronickel(l,2-diphenyl-

25 phosphinoethane) and dichloropalladium(l,2~-diphenylphos-
phinoethane). 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



35 oVer sodium sul fate and concentrated on a rotary evaporator. The crude
title gaypoudads F1 obtained in this way (165 Q) WO 02/ 0PETECHOT/OPFSY ~

pl1g(]1~99 !'. ~L L r I)!;1. - 34 (cont of title corrpound arpprox Q) is
further reacted in exanple G. G Prepdafation of conpounds lotUlflolful a 11 5.
Exanpl e GlL: PrepGaticn of OOCHBO(CHZ)SO [, CHCH~ \ (CH-2CH N3 CH30

(HL ) 10 Aom 4u{3§%g% ?Og gé%sz 20 8 sgdhgcnnoqleac@e% ILePdte, the

13d|net raﬁy rc :aprlm € is stirred for 20 hours at
60C. The ardemmm mfxtaur*mtsn:muwd b 506 ricvkangthinke BxY + aREea™wieh

tert-butyl, tg%bv%khersﬁgéeggeuﬂ1) WREnOr a8 fgPhasesn Bs LoMbshed (1, 2-
consecut i ve th water (3 m ), 5% aquéous sodiuy um

hydrogent@r?ﬁtﬁfbﬁf@%%%%%ﬁe??%eh) té‘ffél E6RcERT Rt 0 IFHETIY BN R hes

sol ution 2Ok dM Yo - bd hef coabinedser gani ¢ phases are dr| ed over sodium
sul fate and concentrated on a rotary evaporator. By neans of

crystallization froml 50 di i sepropyl e her - .hexane 2). 20, t|tIe
co)r/rpound 9 }'%‘36{3%8; Pned f %?ﬁ‘?%%g?eg}y ~aSaMiI€% oS r éfi[t )1sn(°§£tp‘§§ '
67~ ) ; miyeespl -D;62 1(109FL(20ﬂ ’Ihe4l_é@thybnaCEéﬁpe*athE)@anm Izbr) )
1H h' ~ (300 2 Q({m .1 1 60
- 2.25 ﬂﬁxg%ﬂz 45~?m“01r§° ﬁ{ﬁ) 2%*3’2 ?@ (WP rﬁb C(3 %H%éwéﬁ)
3.60 (¢, RardHties. rﬁ@v(&chH)sx,a:%WelS Hd, ®H .t 901%0 by Gklcht, 6n 70

- 6. 85 (m, 3 pm_ Derivative ~~1_can be pre ared reaction of G2 or
by anal oy Wa 1P Bkdipl 5 EITPIBIY AT O263R03G08 PET) o1} BOIB Sl £

~r_; ?oClcdx@yplen a2t iy e@@é@ﬁ:h@&h ofsoHl tAzrm xtivyie :af1 146520 Sdmponmde) or4l. 1
gsodluma2|de and 0.8 11 3d|rrethl-3456tetrah r;;cga'l—%r ri mdore
is stirrd®PFOD0 hGuLS SONEEECSPhe G eacPToATRLR (R %6&‘?‘8d65
onto 1.5 imatesgAandiextr asednudd hagBt Ryl ecycéshexane 62X =75c£bvﬂﬂ>c)debg
crgani_c pi--~ases_are washe consecu |ve W wat er ~ n

b h d t I th t (afl\ 750. L q d

Concem r at ¥ aqiebtis REERLsSEut-ivofretal complex, or met Irolex sait

and the stabilizing zdditive, or vice versa.

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

20 triethylamine or DMPU, are used. Catalytic quantities may
for example be 0.1 to 10 mol per cent, preferazbly 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 kncwn or capable of being prepared according
to analogous processes. For example, R:R;phenylaldehyde may
be reacted with Ridiethoxyphosphorylacetic acid ester to form
2-R3—3- (R;R.phenyl)acrylic acid esters, these may then be
hydrogenated +to form the corfesponding propionic acid
30 esters, the ester group saponified and the carboxylic acid
reduced to alcohol, and firally 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



(750" M) . The conbi ned organic phases are dried over sodium sulfate and
concentratgg fgvolune o' 900 nl on a rotary 10 evaporatowCTﬁﬂgunﬁgmltlng
solution is |nochated with 10 ng of title conpound and stirred fa¢i 20
hours at ambient tenperature. The resul ttng3stuspension i s cooled to 0OC,
ar~d title conpound Hl is obtained by filtration in the forn1of white
crystal s 104 15 Exa_m-le G3; .Pre~arati _opon, of tu

of 10.3 g Glll%cr?‘}al@ %Wl%t hyIAcycPBﬁéxglllé 4?)5¥ﬁlm%Nr38d| ;tzr%% 1
(aqueous sol gbmpeina@8do. 4ogmAllkqMaty iis tdgdweibédriR0ER-At 08678 5RA8E.
reaction mxture 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 i s
dried over sDdeuncepbatds adl forheded XMherki labmainiklendulBaetRghin:
ng of titie n r I 020 Jaqur. t en r
resultlngésuggeng?gngia%gggi %gﬁ%{@ 8% ﬁﬁﬁ32§%ﬁﬁmoﬁﬁ§@$ﬁ%,§*g ?%?%Eg
by filtrati o‘ﬂlﬂr‘ll 4:%@1&%%6%@@%@&% §hep Bpegenge (WL, sfrong amine
Pr gpar %t*l3 ogH Bks é@”EQHHdSSOfaWﬁszlfIUFI\rI_%éd%' c%%ﬁgégnmg wll-err@watzl on Qﬁta'h&c'
~ ~ O S - - -

~C~N3 O H?,%?Hn Gﬁﬂ‘(‘ ér—@?%oéﬁopcﬁ?@n‘i%éégﬁds §6 *CL*W“]@ §° O*' “A
m xture of 58rdpgrihb, H“lxcﬁl?g‘a aeaﬂnm_&&mmeuhyl@rmmn Haowﬁ Z&Jg se

2- hydrox yr d r_e in_59. tri l.nl n tlrr a 6
I N T
0.5 5 hours, aaddcrchéqm.dueacsoagatla;tsedfmm & .four ttlee 823 bleddics %ﬁt%@ of
The cool ed. gﬁﬁhgnx‘(ﬂ Xt’l“ e%he)%ci a@ﬁé@tb%\é\@% ca‘«%t hyd %@éﬁi@d(%cﬁo%e

m ), saturated agueous so |un1 drog encar bonate sol ution (I'x 500, mM) and
sat ur at ed soé?ceﬁﬁéﬁﬁorrﬂe §O|@?H5ﬁr(l knowspo BRT) Se TheYcofBPpedtorganitee

phases ZO arezdeingdewit hvérOOegaﬁgdletJmtgpl fatestdiliesedonndfeoncentitatedn

on the r Lar porator.. The residue.is dried and crude titl.e c ound E
'S obtai pa HatEAP G SRy Rt | Ve P Y 86 e ey =t
0.13 (ethyl aeemwne -atrexahegdoly; twhr erptographete sarpkeaa tEISC 1y “GEPBDQS

t hyl / : : Tt~R (.500 Ifi:-iz, CDO~, b~ O.85
S 0. 96 y ace ﬁbegﬁslogg%?%ugﬁ) x¥ %’lt?%%&ér%‘%sni 1H) 1753 - 1. 80 (m
5H) | 1. 82- 1.93(m iH , 2. 0 -2. 14 (m 3H , 2.45 - 2.57 (m
(2H) 3H)2 8:7% wigh 924 ndtle, o% Je.%v(k%nibi) est@rs3Zand 355%o6myl3ﬁ) bac3c?1“§_|)6m
S, S
6.01 (b5201I—|)‘° uﬁée(tw) ﬁli)d3 ) 7'91(1%&0“?3%“%5 ﬁg(dOfTH@* 681" 10‘3"1 ®FTppf

Exanpl e H2: Etep@bmphyx(ﬁoﬁﬁpwnﬂsxtuﬁeld&erﬁ&q;ﬂéh Bn9Z convergent and
3-am no- 2, 2- di gt v/ prophen2S amiden 1.9 9 2bydtoxypyridine and5.0 ab;

trlethylanlne ovér a period e cool e
reaction ni xeDpBtigsexeraéved et %éﬁtteéretostﬁkqﬂtlrm hwn’éhﬁéf—S( ZX*TELESOtﬁﬁal

and water (2yid3@ rﬂro)m all hﬁr@@@@‘s“%‘té}fﬁaﬁ')CtBhEh%eSt@{/eaﬂbL.Q@ aver4s9dibym
sul f at e, |Itered ag %0 ncentrat% a rotar evapgrato The residue
i FPemg %?Fl%ii

is dri ed®and™erGde¥ Ao dREISE 5 32 b IARR Tecf Bs°%n 65 g,
quantitative) (HFLC assay: > 950). Exanple H3: Preparation of J1 35 A

m xture of 4, T -am _nQ-.2, 2di et hyl propi onap de_and .0, 9%.9
5. hydroxypyrlgln@o?@bgﬁlgrsﬁa%p M B ra " e "YaPlLP1 802 U0 28 a2¢2219

A) Preparation of compounds of formula IV
30

Example Al:

i R= Ethyl
i R = Methy!



~d4~0 0202508 PCTICHO /00399 "' '' ULC ?.QJ~, over a period of 24 hours at
55 C Thegygeobadsreaction mxture is extracted between tenpebunﬂpulomhyl

et her (2x 100 al) ar_d water (2x 100 m) The conbi ned or gany ?[‘%FS are
dried over sodiumsulfate, filtered and &hcentrated on a 5 rota
evaporator. The residue is dried and crude title conpound J1 .s obt ai ned as

an oil (5.75 g, quantltatlve) i ~PLC assay: >,951i) <1:-)r%ﬁHydro re tior
of the azi de gROHBLEE foPf crpdundd ofRAGRESIHH a RS C{:Pr @@r at ¥n

cf 03C ~ - ~%I§¢§f\§f§£) () Be D AR C €oC- XN 1) it 0 V50- Hrl | CfHb-
CHO\ ( ~ C~ NHZ Q H3C'H O3 5784 (LPLC a Cgsgoul(géﬁg%lis
hydrogenat e bpraeteine FAePhé oF ?%’%%:FF%‘I 5844l 7. 2" <
et hanol am r&dt{hgﬁﬁh@ ré@ttmrbﬂt yl Anebh)altletheasf aB4a63nhi &' ,t X.@fpenkht U é-
and 3.0 The reaction _mxt d._t sty

with 30 mdlttélf? %%%‘I‘ e Ryl éﬁﬁe}ﬁ 1#1 {)feéﬁ?crigg fﬁlgs wgls %h?o%\ﬁsecﬁggg
with 400 mo@d: NaOhanthd00fm3briheutfhe altuédus- phds€s afkeet Hex @S aétsed_
wWith tert- bélj%%‘la{@&h¥!3 CLABEREZ %0400 HﬂeesThﬁqgszﬂbwq@xoragaﬁl-@hmaésgv@ee

dried with sodium sul'fate and concentrate by evaporation. The
residue is qt@‘x“iéd WPt h SREIETF | ureFPeraki8cand Tissof §8ETEAN20F 1 EWihano

and filteregh upditacheakr Ehedd lddeie bie@GﬂCﬁﬂﬂrﬁPéd riey VARG att HEnkeda
total weight of 104 gand di.ssolved in 1.7 aceto |trfgle at

35 Th
resul tihy soPutForti £9976tufarRy: th?vfﬁ)rrrﬁ 0PSB0 9% EQnpbtingtes %o a
(hem f umar as @) uahen sbifr r2ed 47org 171 hoar. & 4atmlan¥+eathyépyeratlidencelhel . 88 g

S 19 0C and.fi haw s. =T
eshaue 15 vRRRoatEr ReaSvoaREsHinFE o G ot "HELLARAT LA 0 TR
1., . 1038 Q{behr@@ettomnt miEESx 280 stiprechdfehendEigdinera Vagin#te

at 35C. The i tbeccor‘éPrRiJ”@o@fl*n(‘LheZNngB?ékelb%lthéé%d*@SWﬂé@ gaagaal Tpe
(59. bq, 810|n relatlonto J1) 60h~i z,

(m 12H5, BIXBUresigHpoW fxtr?ﬁﬁﬁ 5“’33.1'—51 Olf-*hy41 sy (B D&b ml)l S
(m 2H) 2 th@3oMgatllc ,pRaseS5¢ddhed =dhsdecuBivOlblz wilth) waBer451xm 3DH)
3 O?(m Z%J(E %é) %t‘é‘?g%dz%uﬁo sﬁ"éﬁ?{“ “31‘/"(-3“0%60&8&%%‘]‘((1@}345@%
0 2 . 0 ~-mk).1Hhe 6cofibifed Jorgdndzl~nh®He80 4hs ~d¥)ed, ovenro s083ufd,
J - 8 HZ’1Fgul¥a’}§,(b§il%@ea'4gﬁﬁ’ éohc@n‘f‘%a]t@d' by evapcration on a
20 Rotavapor. By means of flash chromatography (Si0; 60F;
diethyl ether / hexane 1:4), title compound Bl is obtained
from the residue as a slightly vellowish oil (33.8 g, 75 %):
TLC Rt = 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) ppm.

Example A2:

30 By analogy with example Al1l, the derivative 1s prepared by
reacting A' with A2:

lH-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.



~Fr“O 021 02508 PCT/CHO /00399 - 39 - ~ .:' ~L; ;.:,. What is clai m?

Process fawopnepsosati on of conpounds of forrrul a= ors R HPIQT/QH(N-QQ:@?% 1
I\ RS NNz OR2 5 (I) , wherein Rl and - ndependent | y7afir@re

anot her, H, Cl-CEtal kyl, C, -Cshal ogenaiKyl% C . CEal kcxy, Cl-C6al

kcxy- Cl- CEal kyl , cr G ~ 0 Co6al kox~y-Cl- C~a| kyl oxy, R3 is ~Cl-Csal kyl, RQ

I s C~-Csal ky ,_ang is Cl-CEeal kyl, Cl-C6hydroxyal kyl,
Cl - Csal koxy-éﬁﬁ@—ﬁf—é@* F, C1-Coal kanoyl oxy- Cl- Céal kyl , Ci-Csam ncal ' '~8/| ,
Cl- Coal kyl a~Ani maGit 0O al bﬁl BVL-T6-di  alRgneSHWAD- cPovBes kyfl"n 0

C1- C6al kar ~oyl, |,y ClaG6ral 10CEal Ky-b@otD
G CL. ol kyl ¥ ﬁgﬁg%d%y Fad! (I% ek’%é%)) RoAG A ~I§q€(§ e ? X r;@o)
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dropwise over a period of 35 minutes at 62 - 64°C. The
mixture is stirred for another 30 minutes under reflux and
then cooled down <+to =ambient temperature. The reacticn
10 mixture is filtered under argon until clear and the
resulting Grignard solution added dropwise over a period of
20 minutes to a solution of 80.3 g A2, 5.58 ml
triethylamine, and 2.11 g NidppeCl, in 700 ml tetrahydrofuran
at 20 t.o 22°C. The reacticn mixture is stirred for a further
15 1 minute at 20°C, and 1 1 1N hydrochloric acid 1s then added
at 15°C. Extraction is ncw performed with tert-butyl methyl
ether (2 x 1 1), and the organic phases are washed
consecutively with saturated agueous sodiun chloride
solution / water (1:9) (2 x 1.2 1) and saturated aqueous
20 sodium chloride solution (1x 300 ml). The combined organic
phases are dried over sodium sulfate, filtered and
concentrated by evaporation on a rotary evaporator. Az 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 g) 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)
RZ
(Cl1)
To a solution of 22.4 g Bl and 150 ml tetrahydrofuran /

methanol / water (3:1:1) 3.6 g lithium hydroxide is added
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Il by cl) reacting a conpound of formula IV, R~ R / / OR6\ RB OR) (IV)
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R~c By means of flash chromatography (Si0, 60F / ethyl acetate /
hexare 1:1), title compound Cl is obtained from the residue
as a slichtly vyellowish oil (19.2 g, ¢4 %): TLC R« = 0.22

10 (diethyl ether - hexane 2:1).
1H-NMR (300 MHz, CDCls): & 0.80 - 1.0 (m, 12H), 1.
1.70 (m, 1H), 1.80 - 2.60 (m, 10H), 3.40 (s, 34), 3.65 (t,
2H), 3.85 (s, 3H), 4.15 (m, 2H), 5.45 (m, 2H) 6.70 (m, 2H),
6.80 (4, 1H) 7.60 - 9.0 (bs, 1H) pp -

50 (m, 1H),

15
Title compound Cl can be prepared from B2 by zanalogy with
exemple Bl.

Example B2: Preparation of carboxylic acid-cyclohexylamine
20 salt

CH(CH,),

-

Ry = o~ HaNO
CH(CH o}
R; 2

To a solution 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

(C2)



R~ /-OMw\ ~ R3 @) 5 (Vi) , wherein Mis an alkali netal, an equival ent
al kal i ne eakh Rﬁi or the residue of an al cohol m nus a hy®axgH0IH3M,
e), hydrol ysing e conmpound of formula VII in the presence 10 Hamﬁﬁpld
to forma compound of formula VIl1l, 00 R-E7. - ,. R \ R- “ (M II) :
f) substituting the hydrogen aton1of the hydroxyl group in 15 the conpound

of fornmula VIII and convertir_gi t to a 1 eavin o] ?-0

conpounds of fermilssdlyed @nR 2 A |n=hexgne,. R % %&’PRP O%ﬁj?@)cmlrae is
then reacting,kRhe cogggﬂukgg feipehael X pifrad aZodati2dn d@mmstoatormqpm
conmpound of fornuF

all, or react# the coqgound of fg;qH] g and
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i f _necessar n. organicesolvent, to forma conpound of
formila 112 A¥ﬁr853§%aa§co¥égﬁégﬁﬁ c §|h1i§conpr|5|ng an enbodi ment 5
wherein 'Rl |s Cl- C4al kexy or Cl- C4al koxy-Cl- C4al kyl oxy, RZ is
Cl- C4al koxy, R3is C-C4al kyl, R5 is C -C4al kyl and RSis I-?~NC (0)
-Cl-GCsal kyl which if necessary is N-nono substltuted or N-di-Cl-Csal kyl
substituted. £0 ZreRapEdceds Ao R e@npri si ng an enbodi nent
wherein RL is 1-methoxyprop-3- onxy and RZ IS nethoxy 4. A process

according to claim2 conprising an embqdi ment wherein R3 and R9 are in each
case i sopi@pyExample Cl: Prepal ation

CH.O(CH.),0 ey
2O(CHys ' CH(CH,),

(CH),CH  Br

CH,O .
(DL)

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 1is
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 1is
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 means 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 g-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) ppm.



15 5. A process according to claim2 conprising an enbed=nent wherein RS is
HzNC ( 0)woebroeksl kyl . 6. A process according to cl aim 1 rompRIKINEE ~an
enbodi ment 20 wherein R is methoxy-CZ-Csal kyloxy, RZi s thqu. or
ethcxy, R3 is C2-C-alkyl, RSis C~-C4atkyP and RS is HNC (0) T¥6a1 kyl

. 7. A process according to claim1 conprising an enmbodi ment V\,herel n RLis
3- met hoxy- prop-3-yloxy, RZ is nethoxy, R3 and Rs 25 are each
l1-nethyleth-i-yl, and R~ is HZNC (0) - [C (CH3) 2]-CHz-. 8. Conpounds of
formula X EﬁamDQeR ck:~ PreparatRén\ RImRa dzridéhi{X), ewbereiBl in the
L~- C3- 2002 %O ' GC a00 R_ and R2 are, independently of one
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Compounds sfilforrulsa dHilon that has been cooled to 0°C. The mixture is

10 extracted with ethyl acetzte (3x 50 ml). The organic phases
are washed consecutively with water (1x 30 ml) and
concentrated agueous NaCl solution (1x 30 ml), dried over
so.diu_m sulfate and concentrated on a rotary evaporator. By
means of flash chromatography (Si0; 60F / diethyl ether /

15 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

20 {(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

25 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

30 for a further 2 hours at =15 to =-20°C, and 160 ml 4% acqueous
sodium hydrogen sulfite solution then added at 0°C. The
mixture is extracted with water (1 1) and the organic phase
separated off. The aqueous phase is extracted with
dichloromethane (0.5 1) and the combined organic phases

35 washed with water (1 1) and aqueous NaCl solution (0.5 1),
then dried over sodium sulfate and concentrated on a rotary
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C1- Coal koxy Cl- C6-al kyl, 15 Cl- Csal kar oyl oxy Cl CEal k¥l Cl1- C6am noal kyl ,
C, - Csal kyl ani RoCPrepegiaiilon. of] cOBPAURIE tackial kyl, Cl-Csal
kanoyl am do- C - Cb-al kyl, HO (0) C Cl-C6-al kyI Cl1- CEal kyl - 0(0) C G

-C6al kyl, HZN-C (0). -d -CEal kyl, Ci-Ceal kyl - HN- C (O -C1 Ceal kyl or

(Cl- o6al kyl )EZEIE1EnPL:cPrepaZiekyP™ %0 11. Conpounds of formula VI,

W o H CHEH,

CH,O(CH,),0

CH(CH,),

CR,0
(E1)
10 . -
A solution of 16.65 g D1 and 150 ml iscpropanol 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 E1 is immediately reacted Zurther in the next
15 step).

Example D21

Compound E1 is obtained in an analogous manner using
compound D1 prepared as described under example C3 and is
20 used in example E2.

E) Prevaration of compounds of formula VIII

Example El1: Preparation of
25

CH,O(CH,),0 )
CH(CH,),

(CHJCH  OH

CH,O
(F1)
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Example E2:

The stirred mixture of 161.4 g DIl (crude), 1.61 1

20 tetrzhydrofuran and 0.474 1 water is stirred at <room
temperature for 20 h with 0.474 1 2N LiOH. Then 1.61 1 water
is added and the tetrazhydrofuran (1.7 1) evaporated off on a

rotary evaporatcr. The resulting mixture is washed with
tert-butyl methyl ether (0.5 1) and the aqueous solution of

25 the intermediate El1 is obtained and immediately reacted
further. While stirring, tert-butyl methyl ether (1.0 1) and
4N HCl (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 Fl obtained in this way (136.1 g) (content of
title compound approx. 90%) is further reacted in example
F4.
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To a solution of 0.437 g F 1 and 5 ml dichloromethane,
0.228 g 0.147 g 4-
dimethylaminopyridine are zdded and the mixture then stirred
The

and extracted with diethyl

4-methylbenzenesulfochloride and

for 24 hours at room temperature. reaction mixture is
(30 ml)
The

aqueous

iced water
(3x 30 ml).
consecutively with 5%
(30 ml) and concentrated,
combined

and

poured onto

ether organic phases are washed

hycdrogencarbonate
(30

sodium

sodium
solution

The

aqueous NaCl solution

ml) . organic phases dried over

by
flash chromatogravhy

are
concentrated
of

/ hexarne 1l:1),

sulfate on a rotary
(510, 60F /
title compound G3 is obtained

68 %):

evaporation

evaporator. By means
diethyl ethex
from the residue as a slightly vellowish oil (0.40 g,
TLC Ry = 0.26 (diethyl ether — hexane 2:1). '
la-NMR (300 MHz, CDCls): § 0.80 - 1.0
SH), 2.30 - 2.50 (m, 2H), 2.45
(s, 3H), 2.60 (t, 2H), 3.20 (s,
17y, 4.70 (m, 1H), 6.60 -~ 6.85

(d, 2H) ppm.

2.20
1H),
4.35
2H) ,

12H), 1.55 -
3H), 2.65
4,15 (m,
3H), 7.35

(m,
(m,
2H),
(d,

(s
3H) ,

(m,

(m,
3.40
(m,
7.70
Example F4: Preparation cof G1

To a solution of 136.1 g F 1 (crude),
in example E2, and 0.86 1 toluene, 52.8 ml triethylamine is
added the cooled to 0°c. 29.45 ml
methanesulfonyl added drop by drecp and the
then at 15°C. The reaction
ml 3-dimethylamino-i-

prepared as described
and mixture
chloride 1is
stirred for 1 hour
to 0°C, 7.88
(the excess of methanesulfonylchloride
The

the organic

mixture

mixture is cooled

propylamine is added
and the mixture stirred for 15 minutes.
(1 1),

phase separated off and the aqueous phase extracted again

1s destroyed)
reaction mixture is washed with water

with toluene (0.6 1l). The organic phases are washed
consecutively with water / saturated NaCl solution (5:1;
0.6 1) and saturated aqueous NaCl solution (0.6 1), dried

over sodium sulfate and concentrated on a rotary evaporator.
The crude title compound F1 obtained in this way (165 g)
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(content of title compound approx. 90%) is further rezcted

in example G2.

G) Preparation of compounds of formula II

Example Gl: Preparztion of

CH,O(CH,),0

(CH,),CH

CH,O

A mixture of 9.5 g Gl, 2.35 g sodium azide and 100 ml 1.3-
dimethyl-3, 4,5, 6-tetrahydrc-2 (1H) -pyrimidene 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
(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 diiscpropylether -~ hexane (1:2)
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, CDCls): & 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,
2H), 3.85 (s, 3H), 4.15 (t, 2H), 4.30 (m, 1H)), ©6.70 - 6.85
(m, 3H) ppn.

Derivative H1 can be prepared by reaction of G2 or G3 by
analogy with example G1.
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cf title compound and stirred for 20 hours at ambient
temperature. The resulting suspension is cooled to 0°C, and
title compound H1l is obtained by filtration in the form of

white crystals (104 g, 71 %).
15
Example G3: Preparation of H1

A mixture of 10. g Gl (crude), 50 ml methylcyclohexzne,
®

40 ml 2N sodium azide (aqueous solution) and 0.4 g Alicuat
is stirred fox 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 HL1 1is obtained by
filtration in the form of white crystals (6.60 g, 71 %).

H) Preparation of compounds of formula III

30 Example Hl: Preparation of

H.C CH

OH: \g/ 3 (-I:Ha o

H G

CH,0 ~— (CH),— O N—C—C=C-NH, (J1)
2 I
CH,
CH,O G N e}
3 HSC’H\CHS 3
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%40%) & () - bydrogencarbcnate soluticn 1x 500 ml) and saturated sodium
chloride solution (l1x 500 ml). The combined organic phases
10 are dried with 100 g sodium sulfate, filtered and
concentrated on the rotary evaporator. The residue is dried

and crude title compcound Fl 1is obtazined as an oil (78.4g,

quantitative) (HPLC assay: 88.5%): TLC Ry = 0.13 (ethyl
acetate - hexane 4:1); chromatographed sample: TLC Ry = 0.13

15 (ethyl acetate / hexane 4:1); 'H-NMR (500 Mz, CDCls:, &) :
0.85 - 0.%6 (m, 12H), 1.23 (s, 6H3), 1.30 - 1.40 (m, 1H),
1.53 - 1.80 (m, 5H), 1.82 - 1.83 (m, 1H), 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), 5.51 (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 Hl, 6.97 g 3-amino-2,2-dimethylpropion-
25 amide, 1.90 g 2-hydroxypyridine and 5.0 ml triethylamine is

stirred over a period of 24 hours at 65 °C. The cooled

reaction mixture 1s extracted between tert-butyl methyl

ether (2x 150 ml) and water (2x 150 ml). The combined

organic 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 UJl1
35 A mnixture of 4.62 g H1, ~ 3.48 g 3-amino-2,2-
dimethylpropionamide and 0.95 g 2-hydroxypyridine is stirred
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Example Jl: Preparation of

CH,0 — (CH,)y~ O

CH,0

c
He H ™ cH,

15
78.4 g (HPLC assay: 88.5%) J1 (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
Ttemperature and 3.0 bar. The reaction mixture is filtered
20 and the catalyst washed with 300 ml tert-butyl methyl ether.
The filtrate is washed consecutively with 400 ml 2N NaOH and
400 ml bkrine. The agueous phases are then extracted with
tert-butyl methyl ether (2 x 400 ml). The combined organic
phases are dried with 100 g sodium sulfate and concentrated
25 by evaporation. The residue 1is 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 cooled to 0°C and
filtered off by suction after 2 hours. The residue is washed
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wherein '

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

Ci—-Cg¢halogenalkyl, C;-Cealkoxy, C;-Cealkoxy-C,-Cesalkyl, or C;-
10 Csalkoxy-Cy~-Csalkyloxy, Rz 1s C;-Cealkyl, Ry 1s C;-Cealkyl, and

Ry 1s C;-Cezlkyl, Ci-Ce¢hydroxyalkyl, Ci-Cgalkoxy-Ci-Ce—alkyl,

Cy-Csalkanoyloxy-C;~Cealkyl, Ci-Csaminocalkyl, Ci-Csalkylamino-

Ci1—-Ce¢—alkyl, Ci1-Ce—dialkylamino-Ci-Ce~alkyl, Cq1-Ce-

alkanoylamido-Ci-Ce¢—alkyl, HO (0) C-Cy=Ce—alkyl, C1-Cealkyl-0~
15 (O)C-C3—Csalkyl, H,N-C (0) -C;-Cealkyl, C1~Cealkyl—-HEN-C{0Q)-Cq-

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

a) by reacting a compound of formula II,

(II),
20
with an amine of formula Rs-NH; to form a compound of formula
I1I,

(III),
25
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V),

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

wherein X is Cl, Br or I,
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5.)5 the compound of formula VIII and converting it to a leaving

group AQO 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
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tertiary phosphine and an azodicarboxylate, i1f necessary in

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

2. A process according to claim 1 comprising an embodiment
wherein 'Ry 1is C;-Csalkoxy or C;-Cialkoxy-Cy-Csalkyloxy, R; is
C;-Cialkoxy, Rs 1s (C;-Cialkyl, R; is Ci;=Csalkyl and Rs is
H,NC(0) -C;-Cea2lkyl which i1f necessary is N-monosubstituted or
N-di~C;~C,alkyl substituted.

3. A process according to claim 2 comprising an embodiment

wherein R; is l-methoxyprop-3-yloxy and R; is methoxy.

4. A process according to claim 2 comprising an embodiment

wherein R; and Ry azre in each case isopropyl.

5. A process according to claim 2 comprising an embediment
wherein Rs is E;NC(0)-Ci;-Ce¢alkyl.

6. A process according to claim 1 comprising -an embodiment
wherein R; is methoxy-C,-C.alkyloxy, R, is methoxy or ethocxy,
R3 is CZ—C4alkyl, R is C?_-anlky:]. and Rsg is HgNC(O)‘Cl"CGalle.

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

are each l-methyleth-i1-yl, and Rg is H,NC(0)-{[C(CHs),]~CH,-.

8. Compounds of formula X,

(X),

wherein
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0% (L& 1 #10%. (L& () -

10%2 L& 8 Oﬁ 0%?1&' (93%-% %%ﬁ(%‘ ? Ifela‘%’ gég&ip() |
@10% (L& %)-~C#| [:vU410 . 109 E& ()- ,|+10% (L& ()- %r?/&O%.&L& ()-
%A 0% &

) 10% &1(()53#>A%)| 5?%% [Nméi(ﬁfo(& LlfLOLﬂ( LloLfL 7 10% (L& ()- #l 410% (L& ()-
10%.(L& ()- .10%bL& ()-( 10%)(0&' ()-Tah}ac|[: NA41010 @10%(s& () -
10% & ()- MI10% & ()-g &10%3(859 F:4098(S& ()-( 910%s(s& ()-pT4410
10%(s& ()- 109%s( &'() 10%;(3 {) '6 é% 10%(s& ()- 10%s(s& .()
10%(s& ()-aE)4 10%{s& g g s& ()-AoT4( ( 10%s(s& ()-(
10%(s& ()-tT4 10%3( %1% 10%3(5&' (OH 10%(s& ()-( 10%s(s& ()- .
10%(s& ()- 10%( & 0% (%& ()-fJ. 4 109(s& ()- 10%(s& ()- 10%s(s& ()-
10%s(s& ()- 10%(s& ()-AoT4( (VII),

10 wherein M is an alkali metal, an equivalent alkaline earth
metal or the residue of an alcohol minus a hydroxyl group,
and
Ry and R; are, independently of one another, H, Ci1-Cealkyl,
Ci-Cshalogenalkyl, C;-C¢alkoxy, Ci-Cgalkoxy-Ci-Cealkyl, or C;-

15 Csalkoxy-Ci-Cealkyloxy, Ry is C1-Csalkyl, and R, is C1-Cesalkyl.

10. Compounds of formula XIII,

R,

(XI111),
20

wherein R;; is an alkali metal, an equivalent alkaline earth

metal, hydrogen or the residue of an alcohol minus a

hydroxyl group, and

Ry and R; are, independently of one another, H, C;-Csalkyl,
25 C(Ci-Cg¢halogenalkyl, C;-Csalkoxy, Ci-Cealkoxy-C;-Csalkyl, or C;-

Csalkoxy-C,-Csalkyloxy, Ri is Ci-Cealkyl, and R, is C;-Cgalkyl.
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Par agr aph FOEE—(IIG (g’ena{?/)in fée%'i{]goxy, Ci- Csalkoxy Ci~Cealkyl, or C;-
Cealkoxy-Ci=Cealkyloxy, Rz is C,- Csalkyl, Ry is C;-Cealkyl, and
Rs 1s C;-Cealkyl, Ci-Cehydroxyalkyl, Ci1-Cealkoxy-Ci-Ce-alkyl,
15 Ci-Cealkanoyloxy-Ci-Cealkyl, Ci-Ceaminoalkyl, Ci-Cealkylamino-
C1-Ce~alkyl, Ci~-Ce-dialkylamino-C,~Cs-2alkyl, Cyi—Cs~
alkanoylamido-C;-Cs-alkyl, HO(O)C-C1-C¢~alkyl, Ci~Cealkyl-0-
(0)C-Ci-Cealkyl, HN=-C (0) -C1-Cgalkyl, C1~-Cealkyl-HN~C (0O) ~C;~-

Cealkyl or (Cy-Cealkyl),N-C(0O) -Cy~Ce¢—alkyl.

20

11. Compounds of formula VII,

(VII),

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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Cealkoxy-Ci-Cealkyloxy, Rs; is Ci-Cealkyl, Ry 1s C3-Cealkyl, and
Rs 1s Cy—-Cealkyl, C;-Ce¢hydroxyalkyl, C;-Cealkoxy-Ci-Ce—alkyl,
5 C;-Cgalkanoyloxy-C;-Cealkyl, Ci-Cgaminoalkyl, C;-Cezlkylamino-
Ci1-Ce—alkyl, Ci;-Ce¢~dialkylamino-C;-Cg-alkyl, C1—Ce-
alkanoylamido-Ci-Ce-alkyl, HO{0)C-Ci-Ce-aikyl, C:—Cealkyl-0O-
(0)C-Cy=Cgalkyl, H;N-C (0) -Cy-Cealkyl, C1-Cealkyl-EN-C(0)-C4-
Cealkyl or (Cy-Cealkyl) N-C(0)=Cy-Ce-alkyl. '
10
12, Compounds of formula XIII,

(XIII),

15 wherein Ry; is an alkali metal, an equivalent alkaline earth
metal, hydrogen or the residue of zan alcohol minus a
hydroxyl group, and
R; and R. are, independently of one another, H, C;-Cealkyl,
Ci-C¢halogenalkyl, C,-Csalkoxy, C;-Cealkoxy-C;-Csalkyl, or C;-

20 Cealkoxy-Ci-Cealkyloxy, Rs is C1-Cealkyl, Ry is Cy-Csalkyl, and
Rs 1s C;~Cealkyl, Cy-Céhydroxyalkyl, Ci-Cealkoxy-Ci;-Ce~alkyl,
Ci-Cealkanoyloxy-C;-Cealkyl, Ci-Ceaminoalkyl, Ci-Csalkylamino-
C1-Ce—-alkyl, Ci—-Ce~dialkylamino-C;~-Ce-alkyl, Cq=Cg-
alkanoylamido~C;-Ce-alkyl, HO(0)C-Cy~-C¢—-alkyl, Ci-Cealkyl-0-

25 (0)C-Cy-Cealkyl, H,N-C (0) -C1-Cgalkyl, C1-Cealkyl-HN-C(0O)-C;-
Cealkyl or (Ci-Cealkyl),N-C(0O)-C;-Ce-alkyl.



