
;e3elZr6T' V~'0 02/02508 PCTICHO1/00399 ~ ~ ,,:,.: ~,; ~.ccn - 1  Process
for the preparation of substituted octanoyl amides The invention relates to
a process for the preparation of 2 (S) , 9 (S) , 5 (S) , 7 (S) -2,
7-dialkyl -4-hydroxy-5-amino-8-aryloctanoyl amides and heir physiologically
acceptable salts' 5 and the new compounds used as intermediates i.n tb~e
multistage p=ocess. In EP-A-0 678 503,
b-amino-y-hydrcxy-~-aryl-a'kanecarbcxamides are described, which exhibit
renin-inhibiting 10 properties and could be used as antihypertensive agents
in pharmaceutical preparations. The manufacturing procedures described are
unsatisfactory in terms of the number of process s reps and yields and are
not suitable for an industrial process. A disadvantage of these processes
is 15 also teat the total yields of pure diastereomers that are obtainable
are too small. It has now been surprisingly found that these alkane-
carboxamides can be prepared both in high total yields and 20 in a high
degree of purity, and that selectively pure diastereomers are obtainable,
if the double bond of 2,7dialkyl-8-aryl-4-octenic acid or
2,7-dialkyl-8-aryl-~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 axe formed in the azidation step.  A primary object of the
invention is a process for the 35 preparation of compounds of formula I,
*166166*    V4'O 02/0250 PCT/CH01/00399 2 t ~ ~J ~ C ?.004 O H R, R~ / h -
R5 1 I \ Rs NHz O R2 (I) , wherein 5 R1 and RZ are, independently of one
another, :~, C;-C6a 1 kyl, 



C1-C6halogenal kyl, C1-CEalkoxy, C1-CEaI koxy-C1-CEalkyl, or
C1-CEalkoxy-C:-C6alkyloxy, R3 is C1-CEalkyl , R9 is C1-CEalkyl, and RS is
C1-C6alkyl, C1-Cshydroxyalkyl, C1-C6alkoxy-C,-C6alkyl,
C1-C6alkar_oyloxy-Cl-C6al kyl, C1-Csamincalky ~ , C1 10 C6alkyla.mi
no-C:-C6-alkyl, C1-C6-di alkyl amino-C=-C6-alkyl,
C1-C6alkanoylamido-C1-C6-al kyl, HO (O) C-C1-C6-alkyl, C1-Ctalkyl-O(0)
C-Cl-CEaI kyl, HZN-C (0) -C1-C6alkyl, C--Csalkyl-HN-C (O) -C1Csa 1 kyl or
(Ci-C6alkyl) ~~,'-C (O} -C1-C6-alkyl, comprising a) the reaction of a
compound of formula II, i5 0 0 R ~ / ,~~~~ R J 1 I , R \ Ra Ns z (II). with
an amine of formula R5-NHZ to form a compound of formula III, 20 OH R4 R' /
N-.Rs l I Ra Na O Rz (III), and b) reduction of the azide group of the
compound of formula 25 III to the amine group and isolation of the
compounds of    V4'O 02I02508 PCT/CHO1/00399 ~ ;> ~ ~ ~ ~.UO~, - 3  formula
I, if necessary with the addition of a salt-formir_g acid, comprising the
preparation of compounds of formula II by reacting c1) a compound of
formula IV, 5 



R4 R~ / / OR6 II J R3 Rz (IV)i wherein R6 is C1-C~oalkyl, C3-Cl2cycloalkyl,
C;-Cl2cycloalkyl C1-CEaI kyl, C6-C~~aryl or C6-Clo-aryl-C1-Csalkyl, with a
i0 halogenation agent to form a compound of formula VI, or c2) a carboxylic
acid of formula V, or a salt o~ his carboxylic acid, . R4R1/OH/tli\ ~R3ORz
(V) , 15 with a halogenation agent to form a compound of formula VI, 0 0 R~
/ ,.... Ra d \ ~ R5 X Rz (VI). 20 wherein X is C1, 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,
V4'O 02I02508 PCT/CH01/00399 - 4 - l,  D ~ C 004 L O H R~ R~ / ~ OM 1 I! \
R3 O (VII), 



wherein N is an alkali metal, an equivalent alkaline earth metal or the
residue of an alcohol minus a hydroxyl group, 5 e) hydrolysis of the
compound of formula VII in the presence of an acid to form a compound of
formula VIII, 0 0 R ~ ~ ~~~~~ R l \ R3 OH Rz (VIII) , 10 f) substitution of
the hydrogen atom of the hydroxyl group in the compound of formula VIII and
conversion thereof to a leaving Group AO to form compounds of formula IX, 0
0 R ~ / ,.... Y ~ R \ R3 ~I4 R2 15 (IX), g) and then reaction of the
compound of formula IX with an azidation agent to font 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, R1 and R2 may be linear or branched
and preferably comprise 1 to 4 C atoms. Examples are methyl,   Va~O
02I02,08 PCT/CH01/00399 - 5 - % 4 ~~ ~ l, 200 ethyl, n- and i-propyl, n-,
i- and t-butyl, pentyl and hexyl. As a halogenalkyl, R1 and R2 may be
linear or branched and 5 preferably comprise 1 to 4 C atoms, especially 1
or 2' C atoms. Examples are fluoromethyl, difluoromethyl, trifiuoromethyl,
chloromethyl, dichloromethyl, trichleromethyl, 2-chloroethyl end
2,2,2-triiluoroethyl. 10 As an alkoxy, R1 and Rz may be linear or branched
and preferably comprise 1 to 4 C atoms. Examples are methoxy, ethoxy, n-
and i-propyloxy, n-, i- and t-butyloxy, pentyloxy and hexyloxy. 15 As an
alkoxyalkyl, R1 and RZ may be linaerr or branched. The alkoxy group
preferably comprises 1 to 9 and especially 1 or 2 C atoms, and the alkyl
group preferably comprises 1 to 4 C atoms. Examples are methoxymethyl,
1-methoxyeth-2-yl, 1-methoxyprop-3-yl, 1-methoxybut-4-yl, methoxypentyl, 20
methoxyhexyl, ethcxyznethyl, 1-etroxyeth-2-yl, 1-ethoxyprcp3-yl,
1-ethoxybut-9-yl, ethoxypentyl, ethcxyhexyl, propyloxymethyl,
butyloxy~nethyl,- 1-propyloxyeth-2-yl and 1-butyloxyeth-2-yl. 25 As a
C1-Csalkoxy-C1-C6alkyloxy, R1 and RZ 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, 1methoxyeth-2-yloxy, 1-methoxyprop-3-yloxy,
1-methoxybut-4 



30 yloxy, methoxypentyloxy, methoxyhexyloxy, ethoxymethyloxy,
1-ethoxyeth-2-yloxy, 1-ethoxyprop-3-yloxy, 1-ethoxybut-4yloxy,
ethoxypentyloxy, ethoxyhexyloxy, propyloxymethyloxy, butyloxymethyloxy,
1-propyloxyeth-2-yloxy and 1-butyloxyeth2-yloxy. 35   V~'O 02I02508
PCT/CH01/00399 j .' ~,i ~~ C 2r0i~. - 6  Tn a preferred embodiment, R1 is
methoxy- or ethoxy-C1C~alkyloxy, and RZ is preferably methoxy or ethoxy.
Particularly preferred are compounds of formula I, wherein Rl is
1-methoxyprop-3-yloxy and R2 is methoxy. 5 As an alkyl, R3 and R., may be
linear or b=inched and preferably comprise 1 to 4 C atoms . Examples are
methyl ethyl, n- and i-propyl, n-, i- and t-butyl, pentyl and hexyl. In a
preferred embodiment, R3 and Rg in compounds of 10 formula I are in each
case isopropyl. As an alkyl, RS may be linear or branched in the form of
alkyl and .preferably comprise 1 to 4 C atoms. Examples of alkyl are listed
herein above. Methyl ethyl, n- and i- 15 propyl, n-, i- and t-butyl are
preferred. As a C1-C6hydroxyalkyl, RS may be linear or branched and
preferably comprise 2 to 6 C atoms. Some examples are 2-hydroxyethy-1-yl,
2-hydrcxyprop-1-yl, 3-hydroxyprop-1-yi, 20 2-, 3- or 4-hydroxybut-1-yl,
hydroxypentyl and hydroxyhexyl. As a C1-Csaikoxy-C1-C6alkyl, R5 may be
linear or branched. The alkoxy group preferably comprises 1 to 4 C atoms
and the alkyl group preferably 2 to 4 C atoms. Some examples are 25
2-methoxyethy-1-yl, 2-methoxyprop-1-yl, 3-methoxyprop-1-yl, 2-, 3- or
4-methoxybut-1-yl, 2-ethoxyethy-1-yl, 2ethoxyprop-1-yl, 3-ethoxyprop-1-yl,
and 2-, 3- or 4ethoxybut-1-yl. 30 As a C1-C6alkanoyloxy-C1-Csalkyl, R5 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, acetyloxyethyl, propionyloxyethyl and
butyroyloxyethyl. 35   VE'O 02I02508  PCT/CH01/00399 J~~, ~~~~f As a
C1-Csaminoalkyl, R5 may be linear or branched and preferably comprise 2 to
4 C atoms. Some examples are 2aminoethyl, 2- or 3-aminoprop-1-yl and 2-, 3-
or 9-4-aminobut- 1-yl. 5 . As C1-CEalkyl amino-Ci-Csalkyl and
C1-C6dialkylamino-C1-Csalkyl, RS may be linear or branched. she alkyl amino
group preferably comprises C1-Csalkyl groups and the alkyl group preferably
2 to 4 C atoms. Some examples are 2 10 methylaminoeth-1-yl,
2-dimethylaminoeth-1-yl, 2-ethylaminoeth-2-yl, 2-a thylaminoeth-1-yl, 3-me
thylaminoprop-1-yl, 3dimethylaminoprop-1-y1, 4-methylaminobut-1-yl and 4-di
methylaminobut1yl. i5 As a C:-Csalkanoylami do-C1-Csalkyl, R5 may be linear
or branched. The alkanoyl group preferably comprises 1 to 4 C atoms and the
alkyl group preferably 1 to 4 C atoms. Some examples are
2-formamidoeth-1-yl, 2-acetamidoeth-1-yl, 3propionylamidoeth-1-yl and
4-butyroylamidoeth-1-yl. 



20 As a HO (0) C-C1-Csalkyl, R5 may be linear or branched and the alkyl
group preferably comprises 2 to 4 C atoms. atoms examples are
carboxm!ethyl, carboxyethyl, carboxypropyl and carboxybutyl . 25 As a
Ci-CEalkyl-0- (O) C-C1-Csalkyl, R5 may be linear or branched, and the alkyl
groups preferably comprise independently of one another Z to 4 C atoms.
Some examples are methoxycarbonylmethyl, 2-methoxycarbonyleth-1-yl, 3 30
methoxycarbonyleth-1-yl, 4-methoxycarbonylbut-1-yl, ethoxycarbonylmethyl,
2-ethoxycarbonyleth-1-yl, 3-ethoxycarbonylprop-1-yl, and
4-ethoxycarbonylbut-1-yl. As a HzN-C (0) -C,-Csalkyl, R5 may be linear or
branched, and 35 the alkyl group preferably comprises 2 to 6 C atoms. Some
examples are carbamidomethyl, 2-carbamidoeth-1-yl,   VE'O 02I02508 PCT/CHO
1/00399 _ ? `'. G C ~ ~. ?.~J~~ 2-curbamido-2,2-d.methyleth-1-yl, 2- or
3-carbamidoprop-1yl, 2-, 3- or 4-carbamidobut-1-yl,
3-carbamido-2-methylprop1-yl, 3-carbamido-1,2-dimethylprop-1-yl,
3-carbamido-3methylprop-1-yl, 3-carbamido-2,2-dimethylprop-1-yl, 2-, 3-, 5
4- or 5.-carbamidopent-i-yl, 4-carbamido-3,3-~ or -2,2dimethylbut-1-yi. As
a C;-Csalkyl -HN-C (O) -Ci-C6-alkyl or (C1-C6alkyl ) ZN-C (O) -C;C6a1 kyl,
R5 gray be linear or branched, ar_d t!:e N'~i-alkyl g=oup 10 preferably
comprises 1 to 4 C atoms and the alkyl group preferably 2 to 6 C atoms.
Examples are the carbamidoalkyl groups defined hereinabove, whose N atom is
substituted wi th one or two methyl, ethyl, propyl or butyl. 15 A preferred
subgroup of compounds of formula T is that in which R,_ is C1-C4alkoxy or
C1-Csalkoxy-C1-C~alkyloxy, R~ is C1C4alkoxy, R3 is C1-Cs alkyl, Rq i s
C1-C~alkyl and RS is HZNC (0) C,-C6alkyl which if necessary is
N-monosubstitoted or N-di-C1C4alkyl substituted. 20 A more preferred
subgroup of compounds of formula I is that in which R is
methoxy-C2-C4-alkyloxy, RZ is methoxy or ethoxy, R3 is CZ-C9 alkyl , R4 is
CZ-C4alkyl and R5 is H2NC (O) -C1C6alkyl. 25 An especially preferred
compound of formula I is that in which R1 is 3-methoxy-prop-3-yloxy, Rz is
methoxy, R3 and R9 are Z-methyleth-1-yl, and R5 is H2NC (0) - [C (CH3)
2]-CHZ-. 30 As an alkyl, R6 may be linear or branched and comprise
preferably 1 to 12 C atoms, 1 to 8 C atoms being especially preferred. R6
is particularly preferred as a linear C1C4alkyl. Some examples are methyl,
ethyl and the isomers of propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, 35 undecyl, dodecyl, tetradecyl, hexadecyl, octacyl and
eicosyl. Especially preferred are methyl and ethyl.   Q4'0 02/02908
PCT/CH01100399 - ? i ;~~~ ~.~~l~a As a cycloalkyl, R6 may preferably
comprise 4 to 8 ringcarbon atoms, 5 or 5 being especially preferred. Some
exam~'nples are cyclopropyl, cyclobutyl, cyclopentyl, cyclohe 



5 xyl, cyclooctyl and cyclododecyl.'. As a cycloalkyl-alkyl, R6 may
comprise pre=erably 4 to 8 ring-carbon atom, 5 or 6 be-ng especially
preferred, and preferably 1 to 4 C atoms in the alkyl group, 1 or 2 C atoms
10 being especially preferred. Some examples are cyclopropyl methyl,
cyclobutyl methyl, cyclopentyl methyl or cyclopentyl ethyl, and cyclohexyl
methyl or cyclohexyl ethyl. As an aryl , R6 is preferably phenyl or
naphthyl . 15 As an aralkyl, R6 is preferably benzyl or phenyl ethyl. In
formula VII, N may be an alkaline earth metal, for example Mg, Ca or Sr.
Equivalent in the context of the 20 invention means the charge equalization
of cation and anion. N is preferably an alkali metal, for example Li, Na or
:K. Particular preference is for M as Li. If M is the residue of an alcohol
minus a hydroxyl croup, it may be the R6 group, including the embodiments
and preferences described 25 hereinbefore, in particular alkyl and
cycloalkyl. Residue A in the leaving group AO is preferably the residue of
an organic acid, for example C1-C$acyl, particular preference being for
C1-Cesulfonyl. The acyl residue may be a 30 carboxylic acid, such as formic
acid, acetic acid, propionic acid, butyric acid and benzoic acid
substituted if necessary with Cz-C4 alkyl, C1-Csalkoxy or halogen. The
sulfonyl residue A may correspond for example to formula R~-S02-, wherein
R7 is C1-Cealkyl, C1-Cehalogenalkyl, C3-Cecycloalkyl, or phenyl or 35
benzyl either unsubstituted or substituted with C1-C9alkyl, C1-C9alkoxy,
C1-C9hakogenalkyl or halogen. Some examples of   !~'O 02l02508
PCT/CHOI/00399 - 1G  ~l ~ r; `y 204 sulfonyl residues are methyl, ethyl,
phenyl, methylphenyl, dimethyl phenyl, trimethyl phenyl, trifluoromethyl
phenyl, chlorophenyl, dichlorophenyl, bromophenyl, dibromophenyl and
trifluoromethyl sulfonyl. 5 The individual process steps may be carried cut
in the presence of solvent. Suitable solvents are water and organic
solvents, especially polar organic solvents, which can also be used as
mixtures of at least two solvents. Examples of 10 solvents are hydrocarbons
(petroleum ether, pentane, hexane, cyclohexane, methylcyclohexane, benzene,
toluene, xylene) , halogenated hydrocarbon (dichloromethane, chloroform,
tetrachloroethane, chlorobenzene); ether (diethyl ether, dibutyl ether,
tetrahydrofuran, dioxane, ethylene glycol 15 dimethyl or diethyl ether):
carbonic esters and lactones (methyl acetate, ethyl acetate, methyl
propionate, valerolactone): N,N-substituted carboxamides and lactams
(dimethylformamide, dimethyiacetamide, N-methylpyrrolidone); ketones
(acetone, methylisobutylketone, cyclohexanone); 20 sulfoxides and sulfones
(dimethylsulfoxide, dimethylsulfone, tetramethylene sulfone); alcohols
(methanol, ethanol, n- or i-propanol, n-, i- or t-butanol, pentanol,
hexanol, cyclohexanol, cyclohexanediol, hydroxymethyl or dihydroxymethyl
cyclohexane, benzyl alcohol, ethylene 25 glycol, diethylene glycol,
propanediol, butanediol, ethylene glycol mono~nethyl or monoethyl ether,
and diethylene glycol monomethyl cr monoethyl ethers nitriles
(acetonitrile, propionitrile); tertiary amines (trimethylamine,
triethylamine, tripropylamine and tributylamine, pyridine, 30
N-methylpyrrolidine, N-methylpiperazine, N-methylmorpholine) and organic
acids (acetic acid, formic acid). Process step a) 



The reaction of compounds of formula Il to form compounds of 35 formula III
with a compound RSNH2 by opening of the lactone ring can be carried out
with or without solvent. The   VE'Q 02/02a08 PCT/CH01100399 r' GI.L LUnII
11 _ j reaction 's expediently carried out in the presence of alcohols or
amines, which can form activated carbonic esters or carboxamides. Such
compounds are well-known. These may be 2-hydroxypyridine,
N-hydroxycarbcxamides and imides, and 5 carboximides (N-hydroxysuccinimide)
. Organic solvents are used 'as solvent, tertiary amines being of
advantage, for example trimethylamine or triethylamine. The reaction
temperature may range for example from approximately 40C to 150C and
preferably from 50C to 120C. 10 Process step b) Reduction of the azide
g=oup to the amine group in the compounds 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 en 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 0C to 200C
and 25 preferably from 10C to 100C. 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 c1) 35 Suitable chlorination, bromination and iodination agents are
elemental bromine and iodine, in particular N-chlorine,   VfO 02/02508
PCT/CHO1/00399 - 12 - 2 y r, 4_: f, 1~fj~ N-bromine and N-iodocarboxamides
and dicarboximides. Preferred are Iv'-chloro, N-bromo and N-iodophthalimide
and especially chloro, N-bromo and N-iodosuccinimide, as well as tertiary
butyl hypochlorite to and N-halogenated sulfonamides 5 and sulfonamides,
for example' chloramine T. The reaction is advantageous 1 y 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 takes
place first at low temperatures, .or example -20 to 10C, 10 and Then at
elevated temperatures, for example 30 to 100C. The presence of inorganic or
organic acids may be advantageous. Suitable acids are for example formic
acid, acetic acid, methanesulfonic acid, trifluoroacetic acid,
trifluoromethanesulfenic acid, toluenesulfonic acid, H2SOs, 15 H~.PO9,
hydrogen halides, acid ~ on exchange resins, and acids im_~mebilized or~
solid carriers. The halolactone may be isolated for example by extraction
with organic solvents. Process step c2) 20 Suitable chlorination,
bromination and iodination agents are elemental bromine and iodine, in
particular N-chloro, N- bromo and N-iodocarboxamides and dicarboximides.
Preferred are N-chloro, N-bromo and N-iodophthalimide and especially
chloro, N-bromo and N-iodosuccinimide, as well as tertiary 



25 butyl hypochlorite and N-halogenated sulfonamides and sulfonamides, for
example chloramine T. The reaction is advantageously carried out in organic
solvents, such as halogenated hydrocarbons (chloroform, dichloromethane).
The reaction temperature may range or example from 30 approximately -70C to
ambient temperature and preferably from -30C to 10C. 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   V4'a 02l02508 PCT/CHOI/00399 - 13 - ') % G~_'; iD~J<< well as
ammonium salts . The ammonium salts is may derive from ammonia, primary,
secondary or tertiary amines, or they may be quaternary ammonium salts. The
amines may be acyclic or cyclic and comprise heteroatoms from 'the 0 and S
group. The 5 amines may comprise 1 to _8 C atoms, 1 to 12 being preferred
and 1 to 8 especially preferred. Quaternary armonium salt is may comprise 4
to 18 C atoms, 4 to 12 being preferred and 4 to 8 especially preferred.
Some examples of amines are methylamine, dimethylamine, triethylamine,
ethylamine, 10 diethylamins, triethylamine, propylamine, dipropylamine,
Tripropylamine, isopropylamine, butylamine, dibutylamine, tributylamine,
phenylamine, methylethylamine, methyldiethylamine; phenylmethylamine,
berzylamine, cyclopentylamine, cyclohexylamine, piperidine, N-methyl 15
piperidine, morpholine, pyrrolidine, and 2-phenyl ethyl amine. Salt
formation allows a :pore efficient purification of the carboxylic acids of
formula V with regard to their optical and chemical purity, especially when
crystalline salts are formed with the selection of amines. The salts may be
20 converted be=ore the reaction to the carboxylic acids of formal a V.
However the salts may also be used directly for halolactonization. In this
case, the addition of acids, for example trifluoroacetic acid or other
strong acids, is recommended, as described under process step c1). 25 The
halolactonization is surprisingly stereoselective, and the desired
cis-halolactones are formed in yields of up to 900 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
isopropanol, and at 35 low temperatures of, for example, -20 to 30C.
Aqueous   V4'O 02/0208 PCTlCH01/00399 4 _ L _~ C! i: C ? 004 solutions of
hydroxides are preferably used, lithium hydroxide being especially
preferred. The compound of formula VII does not reed to be isolated, but
the reaction mixture can be used directly in process step e). The desired 5
stereoisomer is also formed in this step at high yields of up to 90 % o.
more. The reaction c. a compound of formula VI with at least equimolar
quantities of an alcohol, especially a C1-Cealkanol 1C and in particular
methanol or ethanol, is expediently carried out in a polar organic solvent,
for example ethers or the alkanols used for ester? fication, and at low
temperatures of, for, example -20 to 30C. Bases are preferably used as
well, for example alkali metal 15 hydrogencarbonates or alkali metal
carbonates, potassium hydrogencarbonate being especially preferred. The
compound of formula VII does rot need to be isolated, but the reaction
mixture can be used directly in process step e). The desired stereoisomer
is also formed in this reaction at 



20 high yields of up to 90% or more. Process step e) Lactonization of the
compounds of formula VII to form compounds of formula VIII is expediently
carried out at a 25 temperature of -20 to 50C and in the presence of a
preferably polar solvent, such as an alcohol (isopropanol) or ether
(tetrahydrofuran, dioxane). It is advantageous to use inorganic acids,
especially m-r_eral acids such as hydrochloric acid, hydrobromic acid or
sulfuric acid. The 30 hydroxylactone of formula VII may be isolated for
example by extraction with organic solvents. The desired stereoisomer is
also formed in this step at high yields of up to 90% or more. 35   ~'O
02/02508 PCT/CHO1/00399 - 15 - ~ r ;. .. .~n~ ~~ i ,l ~: ~ r ~,ll!~~
Process step f) Conversion of the hydroxy group to a leaving group may be
carried out in organic solvents, preferably polar organic solvents, and at
temperatures of -20 to 50C. Acid 5 halogenides, such as acid chlorides and
acid bromides, are preferably used as reagents. Sulfonyl chlorides or
bromides are especially preferred. The reaction is advantageously carried
out in the presence of equivalent quantities of a base for bonding of the
acid. Suitable bases are in 10 particular tertiary amines, such as
trimethylamine or triethylamine and dimethylaminopyridine. The
hydroxylactone of a compound of formula VII may be isolated for example by
extraction with organic solvents. the yields are up to 900 or more . 15
Process step a) Suitable azidation agents are for example metal azides,
especially alkaline earth metal azides and alkali metal azides, as well as
silyl azides. Especially preferred 20 azidation agents are lithium azide,
sodium azide and potassium azide. she reaction may be carried out in
organic solvents, such as 1, 3-d;_methyl-3, 4, 5, 6-tetrahydro-2 (luj
pyrimidinone (DI~PU) , dimethylacetami de (DM,.a) , Nmethylpyrrolidor_e
(fNP) , dimethylformamide (Dr!F) , 1, 3 25 dimethylimidazolidinone (DMI),
toluene or methylcyclohexane. The reaction temperature may range for
example from approximately 20C to 150C and preferably from 50C to 120C. 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) Striven in Chemical Reviews, Vol. 88 (1988), pages 298 to 317 The
yield amounts to an outstanding 70a 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.   V~'O 02/02508 



PC'FICHO 1/00399 - 16 - .).; Process step h) In one variant, the azidation
may also be carried out directly with the hydroxyl compound of formula VIII
. This 5 reaction has been described by David. L. Hughes in Organic
Preparations and Procedures Int. (1996), 28 (2), pp. 127-164 and by M. C.
Viand et al. in Synthesis (190), pp. 130 to 131. The azidation is carried
cut with at least equimolar quantities of zinc azide/bis-pyridine in the
presence of, i0 for example, triphenylphosphine in quantities of 2
equivalents or more, and approximately equal quantities of an
azodicarboxylate such as azodiisopropylcarboxylate. Tile reaction is
carried out in an organic solvent, especially an aromatic hydrocarbon, such
as benzene, toluene or xylene. 15 The reaction temperature may be -20 to
80C. Some intermediates prepared using the process according t0 the
invention are new and represent further objects of the invention. 2O A
further object of the invention is thus a compound of formula X, 0 0 R, /
,,.,~ Ra \ ~ R3 OR8 Rz (X) , 25 wherein R1 and R2 are, independently of one
another, H, C1-C6alkyl, C1-Cshalogenalkyl, Cl-C6alkoxy,
C1-Csalkoxy-C1-C6alkyl, or C;C6alkoxy-Cl-Csalkyloxy, R3 is C1-Csalkyl, R4
is C1-Csalkyl, and 30 R5 is Cl-C6alkyl, C1-C6hydroxyalkyl,
C1-Csalkoxy-Cl-C6-alkyl, Cl-Csalkanoyloxy-Cl-C6a1ky1, C1-Csaminoalkyl,
C1-C6alkylaminoC1-Cs-alkyl, C1-C6-dialkylamino-C1-G6-alkyl, C1-C6-alkanoyl
--18-03-2002 - 17  5 R8 is hydrogen or RBO is a leaving group. CH01003 ,( '
r ~~ (~ ~ ~ ~~, ,~~, For residues Rl, R2, R3, and R4 in compounds of
formula X, the ZO embodiments and preferences described hereinbefore apply.
15 20 



25 30 ATE_PCT,doC AMENDED SHEET   18-03-2002 CH01003~ - 18  5 10 15 20 25
;: ; r,: ~-,~ .. ~m;~ 7ppr; 30 An object of the invention in a broader
sense is a compound of formula VII, ATE PCT.doc AMENDED SHEET   18-03-2002
- 19  H 0 H Re R~ / ONI 1 II (VII) , CH01003~ ~, ~-~ ~ ^ ~ f'.~ j j,
wherein M is an alkali metal, an, equivalent alkaline earth metal or the
residue of an alcohol minus a hydroxyl group, 5 and R1 and R2 are,
independently of one another, H, C1-Csalkyl, C1-Cshalogenalkyl,
C1-C6alkoxy, C1-Csalkoxy-C1-Csalkyl, or C1Csalkoxy-C1-C6alkyloxy, R3 is
C1-Csalkyl, and R4 is C1-Csaikyl. 



10 15 For residues R1, Rz, R3, and R4, as well as for M, in compounds of
formula V-I) the embodiments and preferences described hereinbefore apply.
20 An object of the invention is a compound of formula XIII R~ R, ~ / OR,~
f R7 O s (XIII) , wherein R11 is an alkali metal, an equivalent alkaline
earth 25 metal) hydrogen or ,the residue o` an alcohol minus a hydroxyl
group, and R1 and R2 are, independently of one another, H, C1-C6alkyl,
Cl-Cshalogenalkyl, C1-C6alkoxy, C1-C6alkoxy-.Cl-Csalkyl, or
Cl-Csalkoxy-C~-C6 alkyloxy, R3 is Ci-C6alkyl, and R4 is C1-Csalkyl. ATE
PCT.doc AMENDED SHEET   18-03-2002 CH01003 - 2 0 - Z % ~I C'ir L004 5 For
residues Rl, Rz, R3, R4, and R11 in compounds of formula XIII, the
embodiments and preferences described hereinbefore 10 apply. The carboxylic
acids of formula V used in process step c) may be prepared in a manner
known per se by hydrolysis of hydrolysable acid derivatives such as
carbonic esters, 15 carbooxamides or carboxylates. The hydrolysis may be
carried out with acids or bases. Hydrolysis with a base is preferred, for
example with alkali metal hydroxides (LiOH, KOH and NaOH) , which can be
added as aqueous solution or as a solid. The reaction is advantageously
carried out in 20 water, organic solvents (alcohols and ethers) or mixtures
thereof. The reaction temperature may 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 ATE_PCT. doc AMENDED SHEET   



~'() 02I02508 PCT/CH01/00359 - 21 - ` .! ~JEi: 7Q0 / ~ Y (XIV) , with a
coTnpo~~:d of for~:ula XV, 0 z oR" Ra 5 (XV) r wherein R= to Ry, and R11
are as defined hereinbefore, including the preferences, Y is C1., Br or I,
and Z is C1 , .Br or I, in the presence of an alkali metal or alkaline
earth 10 metal. Y and Z are preferably 3r and especially C1. The coupling
of Grignard reagents with alkenyl halogenides in an ether such as
tetrahydrofuran or dioxane as solvents in the presence of catalytic
quantities of a soluble metal 15 salt or metal complex, for example an
iron, nickel or palladium salt or an iron, nickel or palladium complex
(such as iron trichloride, iron acetonyl acetate iron benzoyl acetonate,
nickel acetonyl acetate, and i nickel or palladium complexes with tertiary
phosphines or ditertiary 20 diphosphines such as triphenylphosphine,
tricyclorexylphosphine, 1,2-diphenylphosphinoethane,
1,2-diphenylphosphinopropane, 1,2-diphenylphosphinofuran, and
1,2-diphenylphosphinobutane is known. Examples of metal complexes and metal
complex salts are dichloronickel(1,2-diphenyl 25 phosphinoethane) and
dichloropalladium(1,2-diphenylphosphinoethane). 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 tramethylethylenediamine, as well as
mixtures of at least   f4,0 02I02;08 PCT/CH01/00399 - 22 _ ~ r. J L ;_:
c.l.i two of these additives. When using iron acetonylacetate, the addition
of a mixture of DMPU and tetraraethylethylendiamnine has proved successful.
When using dichloronickel(1,2diphenylphosphinoethare), the addition of
triethylamine has 5 proved to be of advantage. The reaction is described by
G. Cahiez et al .in Synthesis(198), pp.119-1200. The reaction temperature
may forexample be-50 to 80C, preferably -20 to 50C. Catalytic10
quantitiesmay for example be 0 . 1 to 20 o by weight -nrelation toa
compound of formula XIV. It isexpedient tocarry outthe reaction. so that
initially acompound offormula XIVis converted to a Grignard compound(for
examplewith magnesium) and then adding a solution of acompound of15 formula
XV,metal salt, metal complex, or metalcomplex saltand the stabilizing
additive, or vice versa. It may be of advantage if only catalytic
quantities of an additive stabilizing the metal complexes, for example 20
triethylamine or DMPU, are used. Catalytic quantities may for example be
0.1 to 10 mol per cent, preferably 1 to 5 mol per cent, in relation to
compounds of formula XIV or XV. Compounds of formula XIV in the form of
their racemates or 25 enantiomers are known or capable of being prepared
according to analogous processes. For example, R;R2phenylaldehyde may be
reacted with R3diethoxyphosphorylacetic acid ester to form 2-R3-3-
(RlRZphenyl) acrylic acid esters, these may then be hydrogenated to form
the corresponding propionic acid 30 esters, the ester group saponified and
the carboxylic acid reduced to alcohol, and finally the hydroxyl group
substituted with halogen. Enantiomers are obtainable by separating the
racemates of the carboxylic acids with for example quinine or by enzymatic
resolution of the racemates 35 of the corresponding carbonic esters.
Details are described 



' ~fO 02/0Z508 PCT/CHO1/00399 poor, - 23  in the examples. A possible
asymmetric synthesis of compounds of formula XIV is described in EP-A-0 678
503. The compounds of formula XV are obtainable by reacting for 5 example
carbonic esters or derivatives of formula RSC2COOR11 with
1,3-dihalogenprcpene in the presence of strong amine bases such as alkali
metal amides (hi-N ( i-propyl) z or lithium hexamethyldislazane) to form
compounds of formula XV, or by preparing through derivatization in a manner
known per se 10 carboxylic acids, carboxylic acid halogenides, carboxamides
and carboxylic acid salts from e.g. the carbonic esters of formula XV. The
desired enantiomers can be obtained from the racemates in a manner known
per se by separating the racemates, for example by crystallization from
addition 15 salts of carboxylic acids using optically active bases. It is
more advantageous to separate the racemates by treating esters of formula
XV with esterases. With the choice of carbonic esters and carboxylic acids
of 20 formulae TV and V, the compounds of formula T, which per se are
complex compounds, can be prepared in a convergent and simple manner, which
is especially true for this enantioselective or diastereoselective
synthesis. The total yield from a11 process steps a) to h) may amount to 40
0 or 25 more, which makes industrial application feasible. The following
examples explain the invention in more detail. A) Preparation of compounds
of formula TV 30 Example Al: CHs~O ~O / ~ CI CHsO A' CHs~~ / I / COOR COOR
s A 1; R = Ethyl A 2; R = Methyl B t; R = Ethyl B 2; R = M ethyl   V4'O
02/02508 PCT/CHOI/0~399 - 24 - 1 ' ~J~C 20U A mixture of 9.75 g magnesium
powder and 100 ml tetrahydrofuran is heated to reflex, and 0.50 ml
1,2dibromoethane teen added over a period of 1 minute (visible exothermic
reaction). A solution of 34.63 g A', 3.80 ml 1,2 



5 dibromoethane and 300 m1 tetrahydrofuran 'is added dropwise over a period
of 30 minutes at 62 - 64C. The mixture is agitated 'or another 30 minutes
under reflex and then cooled down to ambinent temperature. The reaction
mixture 's filtered under argon until clear an d the resulting Grignard 10
solution added dropwise over a period of 10 minutes to a solution of 20.47
g A1, 0.24 ml N-methylpyrrolidone, 0.88 g iron (III) acetylacetonate in 230
ml tetrahydrofuran at -5 to 0C. The reaction mixture is stirred for a
further 1 minute at 0C, and 400 ml 2N hydrochloric acid is then added. The
15 mixture is now extracted with diethyl ether (3x 300 ml) and the organic
phases washed consecutively with water (lx 300 ml) and saturated aqueous
sodium chloride solution (lx 200 ml). The combined organic phases are dried
over sodium sulfate, filtered and concerntrated by evaporation on. a 20
Rotavapor. By means of flash chromatography (SiO~ 60F; diethyl a then /
hexane 1 : 4 ) , title compound B1 is obtained from the residue as a
slightly yellowish oil (33.8 g, 75 0): TLC Rt = 0.15 (diethyl ether -
hexane 1:4). 1H-IVs (300 I~iz, CDCIs) : ~ 0.75 - 0. 9 (m, 12H) , 1. 15 (t,
3H) , 25 1.40 (m, 1H) , 1. 60 (m, 1H) , 1 .70 - 2.45 (m, 1 0H) , 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 A1, the
derivative is prepared by reacting A' with A2: 1H-NN.~R (300 MHz, CDC13) :
8 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.   Vi'O 02I02508 PCT/CHO1l00399 r, ~h _ 25
_ ~ll_~, 7.~~D~ Example A3: A mixture of 38.9 g magnesium powder and 400 ml
tetrahydrofuran is heated to reflux, and 2.0 ml 1-bromo-2chloroethane then
added over a period of 1 minute (visible 5 exothermic reaction). A solution
of 126.8 g A', .14.6 ml 1-bromo-2-chloroethane and 700 ml tetrahydrofuran
is added dropwise over a period of 35 minutes at 62 - 54C. The mixture is
stirred =or another 30 minutes under -eflux and then cooed down to ambient
temperature. The reaction 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
NidppeCl2 in 700 ml tetrahydrofuran at 20 to 22C. The reaction mixture is
stirred for a further 15 1 minute at 20C, and 1 1 1N hydrochloric acid is
then added at 15C. Extraction is new performed with tert-butyl methyl ether
(2 x 1 1), and the organic phases are washed consecutively with saturated
aqueous sodium chloride solution / water (1:9) (2 x 1.2 1) and saturated
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. P2 which has not been converted is
distilled off from the residue at 75C 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 B1: Preparation of carboxylic
acid 30 CH{CH~Z R~ / ~ OH i \ CH(CH~z O Rz (C1 ) To a solution of 22.4 g B1
and 150 ml tetrahydrofuran / methanol / water (3:1:l) 3.6 g lithium
hydroxide is added 



WO 02/02508 ~CTICH01/00399 - 2 6 - ~ .a ~i E ~; 7.00G and then stirred for
48 hours under reflex. The reaction mixture is concentrated by evaporation,
500 m1 1N HC1 (cold) is added to the residue, and extraction performed with
tertbutyl methyl ether (3x 5C0 ml)~. The organic phases are 5 washed with
saturated, aqueous NaC1 solution (200 ml), dried over sodium sulfate and
concentrated on a rotary evaporator. By means of .1 ash chromatography
(Si02 60F / ethyl acetate / hexane 1:1) , title compound C1 is obtained
from the residue as a slightly yellowish 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 compound C1
can be prepared from B2 by analogy with axampla B1. Example B2: Preparation
of carboxylic acid-cyclohexylamine 20 salt CH(CHs)2 Rt / / O_ HaNt \
CH(CH~2 O Rz (C2) 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 reflex for 23 hours. The reaction mixture is concentrated by
evaporation, 0.6 1 water is added to the residue which is washed with
tort-butyl methyl ether (2 x 500 ml) (organic phases are discarded). The
aqueous phase is 30 acidified with 0.24 1 4N HC1 and then extracted with
tertbutyl 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   Vl'Q 02/02508 PCT/CH01/00399 - 2~ _ 2
~' y;_r ?~~~y: is dissolved in 2 1 n-hexane, 38.5 ml cyclohexylamine is
added and the mixture stirred for 20 hours at room temperature. The
resulting suspension is cooled to 0C, and title compound C2 is obtained by
filtration in the form of 5 white crystal s (165. 6 g, 79..6 ~) . C)
Preparation of compounds of formula VI 10 Example C1: Preparation of 0 0
CH3o(CH~)a0 /~ ~ ~ v CH(CH~y2 (CH~~CH Br CH30 (Di) 15 



20 t 25 A solution of 2.66 g C1 and 26.6 ml dichloromethane is cooled to
-15C. Then 4 x 0.232 g N-bromosuccinimide is added in portions every 2
minutes. The reaction mixture is stirred for another 30 minutes at -15C and
then, over a period of 5 minutes, is introduced to 30 ml of 40% sodium
hydrogen sulfite solution cooled to 0C. The mixture is 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 :jeans of flash chromatography (Si02 60F /
diethyl ether / hexane 1:1) 2.98 g title compound D1 is obtained from the
residue (content of title compound = approx. 89 $) : TZC Rt - 0.34
(cis-lactone) and 0.38 (trans-lactone) with diethyl ether / hexane 2:1. 1
H-?fit (300 N.~iz, CDC13) : S 0. 85 - 1.10 (m, 12H) , 1. 60 2.65 (m, 12H),
3.40 (s, 3H), 3.60 (t, 2H), 3.55 - 3.70 (m, 1H), 3.85 (s, 3H), 4.15 (t,
2H), 4.25 (m, 1H), 6.70 - 6.85 (m, 3H) ppm.    l ~'O 02/02;OS
PCTICHO1/00399 _ 2 8 _ ? ~~~ G ~ ~ 2U~J~, Example C2: Preparation from
carbonic ester 31 in the presence of water A solution of 0.449 g B 1, 3.3
ml tetrahydrofuran and 1.7 ml 5 water is cooled to 0C. 0.205 g
N-bromosuccinimide is added to the solution and the mixture stirred for 3C
minutes at 0C and for 15 hours at 70C. The reaction mixture is cooled to 0C
and added to 30 ml of 40% aqueous sodium hydrogen sulfite solution that has
been cooled to 0C. The mixture is 10 extracted with ethyl acetate (3x 50
ml). The organic phases are washed consecutively with water (lx 30 ml) and
concentrated aqueous NaC1 solution (lx 30 ml), dried over sodium sulfate
and concentrated on a rotary evaporator. By means of flash chromatography
(Si02 60F / diethyl ether / 15 hexane l:l) 0.42 g title compound D1 is
obtained from the residue (content of title compound = 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. Example C3: Preparation
from cyclohexylamine salt C2 25 A solution of 164.3 g C2 and
dichloromethane is cooled to 0C. 26.6 m1 trifluoroacetic acid is added drop
by drop and the mixture stirred for 1 hour. The reaction mixture is cooled
to -20C. 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
-20C, and 160 ml 4o aqueous sodium hydrogen sulfite solution then added at
0C. 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 NaC1
solution (0.5 1), then dried over sodium sulfate and concentrated on a
rotary    V~'O 02/OZ~08 PCT/CHO1/00399 ?_ i D ~ ~ 2CC4 evaporator. she
crude title compound D1 obtained in this way (151.4 g) (content of title
compound approx. 90 ~) is further reacted i n examples D2 and E2 . 5 D) ~
Preparaticr. of compounds of formula VII Example D1: Preparation of 



H O H CH(CH~2 CH30(CHz)~O / OLi \ ~ CH(CH~~ IO CH30 (E1 ) 10 A solution of
16.65 g D1 and 150 ml iscpropanol is cooled to 0C, then 66.6 ml 2N LiO:i is
added over a period of 10 minutes and the mixture stirred for 1.5 hours
(the intermediate E1 is immediately reacted further in the next 15 step).
Example D2:' 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)
Preparation of compounds of formula VIII 25 Example E1: Preparation of 0 0
CH30(CH~)30 ~. ) CH(CH~z \ (CN~~CH OH CH~O (F1)   Vd'O 02l02508
PCT/CH01/00399 _ 3 0 - ~ a r~ t c ~coc To the reaction mixture of example
D1, 100 m1 2N HCl is added drop by drop, and the reaction mixture is
stir=ed for 1 hour at room temperature. The reaction mixture is diluted
with water (500 ml) and extracted with tent-butyl methyl 5 ether (3x 250
ml) . The, . organic phases are washed consecutively with water (2x 500 ml)
arid concentrated aqueous NaCl solution (200 ml) , dried over socium
sulfate and concentrated on a =otary evaporator. 3y means of fl ash
chromatography (Si 0z 60F / diethyl ether / hexane 2 : 1 ) 12 . C g 10
title compound F1 is obtained from the residue (content of title compound =
approx. 88 %); TLC R~ - 0.16 (diethyl ether / hexane 2:1). 1 H-I~TI~R (300
hHz, CEC13) : ~ 0. 80 - 1 . 05 (m, 12H) , 1 . 10 2 .25 (m, 1 0H) , 2. 35
(m, 1H) , 2. 50~ - 2 .75 (m, 2H) , 3. 90 (s, 15 3H) , 3. 60 (t, 2H) , 3. 90
(s, 3H) , 3. 80 - 3. 90 (m, 1H) , 4 .15 (t, 2H) , 4.25 (m, 1H) , 6. 70 - 6.
85 (m, 3H) ppm. Example E2: 



The- stirred mixture of 161.4 g D1 (crude), 1.61 1 20 tetrahydrofuran 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 tetrahydrofuran (1.7 1) evaporated off
on a rotary evaporator. The resulting mixture is washed with tent-butyl
methyl ether (0.5 1) and the aqueous solution of 25 the intermediate E1 is
obtained and immediately reacted further. While stirring, tent-butyl methyl
ether (1.0 1) and 4N HC1 (0.315 1) are added. The organic phase is
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 F1 obtained
in this way (136.1 g) (content of title compound approx. 90~) is further
reacted in example F4.   PCTICH01100399 WO 02/02508 - 31  Pre oration of
compounds of formula IX Example F1: Preparation of O ' O CH30(CHz)30 ~
,.,,, CH(CHs~z II (CH~zCH OR.2 CH30 5 is CHa-SCz- (G1) . . where-n H-_z '
To a solution of 0.325 g F 1 and 8 ml dichloromethan e, 0.156 ml
triethyla_mine is added and the mixture.cooled to C. 0.087 m1
methanesulfor_yl chloride is added drcp 'by drop 10 0 and the mixture then
stirred for 1 hour at room temperature. The reac'~ion mixture is poured
onto water (10 ml) and extractedy with tert-butyl ='aethyl ether (2x 10 ml
) . The orgar_ic phases are washed consecutively with 5o aqueous sodiu~'n
15 hydrogencarbonate solution (10 ml) and concentrated aqueous NaCl
solution (10 ml). The combined organic phases are dried cver sodium sulfate
an d concentrated by evaporation on a rotary evaporator. Ey means of flash
chromatography (SiCz 60~' / diethyl ether / hexane 2:1), title compound G1
is obtained 20 from the residue as a slightly yellowish oil (0.32 g, 82 TLC
Rt = 0.18 (diethyl ether - hexane 2:1). 1H-~R (300 Dr~z, CDCls) : 8 0.85 -
1. 05 (m, 12H) , 1 .55 j 2. 25 (m, H) , 2 . 40 (m, 1 H) , 2 . 60 (m, 1H) .
2.75 (m, 1H) . 2 . 95 3H) , 3.c0 (s. 3H) . 3. 60 (t. 2H) . 3.85 (s, 3H) .
4. 15 (t, 25 2H), 4.45 (m, 1H), 4.80 (m, 1H), 6.70 - 6.85 (m, 3H) PPm.
V~~O 02/0250 PCTICHO1/00399 - 32 - l ~ Cu~ ?(I~G Example F2: Preparation of
0 0 CH~O(CH~)30 .,,,~ , / . ~ ~ ~ v CH(CHa~ 



(CH~~CH OR.z CH 30 wherein R12 is 4-BrC6Hs-S02- (G2) . 5 To a solution of
0.437 g F Z Gnd 5 ml dichloromethane, 0.307 g 4-bromobenzenesulfochloride
and 0.l47 g 4dimethylaminopyridine are consecutively added and the mixture
then stirred for 24 hours at room temperature. The reaction mixture is
poured onto iced water (30 ml) and 10 extracted with diethyl ether (3x 30
ml). The organic phases are washed consecutively with 5o aqueous sodium
hydrogencarborate solution (30 ml) and concentrated aqueous NaCl solution
(30 ml). The combined organic phases are dried over sodium sulfate and
concentrated by evaporation on a i5 rotary evaporator. By means of flash
chromatography (SiO~ 60F / diethyl ether / hexane 1:1), title compound G2
is obtained from the residue as a slightly yellcwish oil (0.304 g, 46 %):
TLC Rt = 0.36 (diethyl ether - hexane 2:1). 1 H-NMR (300 M.hz, CDC13) : ~
0. 80 - 1 . 0 (m, 12H) , 1.55 - 2 .20 20 (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. Example F3: Preparation of 25 0 0 CH30(CH~)30 / ~~~~' CH
CH` ( Y2 \ (CH~2CH OR" CH30 wherein R:2 is 4-CH3C6H5-S02- (G3) .   1J~'O
02/0250& PCT/CH01/00399 :; .3 rl r. , y n r. ~. - 33 = To a solution of
0.437 g F 1 and 5 ml dichloromethane, 0.229 g 4-methylbenzenesulfochloride
and 0.147 g 4dimethylaminopyridine are added and the mixture then stirred
for 24 hours at room temperature. The reaction mixture is 5 poured onto
iced water (30 ml) and extracted with diethyl ether (3x 30 ml). The organic
phases are washed consecutively with S o aqueous sod=L:m hydrogencarbonate
solution (30 ml) and concentrated, acueous NaCl solution (30 ml) . The
combined organic phases are dried over sodium 10 sulfate and concentrated
by evaporation on a rotary evaporator. Py means of flash chromatography
(Si02 60F / diethyl ether / hexane l:l), title compound G3 is obtained from
the residue as a slightly yellowish oil (0.40 g, 68 0): TLC P,t = Q.26
(diethyl ether - hexane 2: 1 ) . ' 15 la-NN~ ( 300 I! z, CDC13) : ~ 0 . 80
- 1 . 0 (m, 12H) , 1 . 55 - 2 . 20 (m, 9H) , 2 .30 - 2.50 (m, 2H) , 2. 45
(s, 3H) , 2. 65 (m, 1H) , 3. 40 (s, 3H) , 3. 60 (t, 2H) , 3. 90 (s, 3H) ,
4. 15 (m, 2u) , 4 . 35 (m, 13), 4.70 (m, 1H), 6.60 - 6.85 (m, 3H), 7.35 (d,
2H), 7.70 (d, 2H) ppm. 20 Example F4: Preparation of G1 To a solution of
136.1 g F 1 (crude), prepared as described in example E2, and 0. 86 1
toluene, 52. 8 mi triethylG.mi ne is added and the mixture cooled to 0C.
29.45 ml 25 methanesulfonyl chloride is added drop by drop and the mixture
then stirred for 1 hour at 15C. The reaction mixture is cooled to 0C, 7.88
ml 3-dimethylamino-1propylamine is added (the excess of
methanesulfonylchloride is destroyed) and the mixture stirred for 15
minutes. The 30 reaction mixture is washed with water (1 1), the organic
phase separated off and the aqueous phase extracted again with toluene (0.6
1). 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 



35 over sodium sulfate and concentrated on a rotary evaporator. The crude
title compound F1 obtained in this way (165 g)   WO 02/0250g FC lfy~
pllg(]~99 !. ~L L r l)!;I. - 34  (content of title compound approx. Oo) is
further reacted in example G2. G) Preparation of compounds of formula II 5.
Example G1: PrepGraticn of 0 0 CH30(CHz)30 III',' CH(CH~~ \ (CH~2CH N3 CH30
(H1 ) 10 A mixture of 9.5 g G1, 2.35 g sodiu_,n azide and 1C0 ml
1.3dimethyl-3,4,5,6-tetrahydrc-2(1H)-pyrimidcr_e is stirred for 20 hours at
60C. The reaction mixture is poured onto 500 ml water and extracted with
tert-butyl methyl ether (3x 200 ml). The organic phases are washed
consecutively with water 15 (3 x 500 ml), 5% aqueous sodium
hydrogencarbonate solution (200 ml) and concentrated aqueous ?~raCl
solution (200 ml) . The combined organic phases are dried over sodium
sulfate and concentrated on a rotary evaporator. By means of
crystallization from l50 ml diisepropylether - hexane (1:2) 20 at 0C, title
compound H I is obtained from the residue as whi to crystals ( 5 . 62 g,
67~ ) ; m.p . 61 - 62  C; TLC ~t = 0. 41 (ethyl acetate - hexane 1 : 1 ) ;
1H-h'~ (300 MHz, CDC13) : 8 0. 85 - 1.10 (m, 1 2H) , 1 .40 (m, 1H) , 1 . 60
- 2.25 (m, 8H) , 2 .45 (m, 1H), 2.60 (m, 2H), 2.95 (m, 1H), 3.40 (s, 3H),
3.60 (t, 25 2H) , 3. 85 (s, 3H) , 4. 15 (t, 2H) , 4 . 30 (m, 1H) ) , 6. 70
- 6. 85 (m, 3H) ppm. Derivative ~~1 can be prepared by reaction of G2 or G3
by analogy with example G1. 30   V4'O 02/02508 PCT/CHO1/00399 - 35 _ 1 r
~r_; ?ocL Example G2: Preparation of H1 A mixture of 165 g G1 (crude), 41.1
g sodium azide and 0.8 1 1.3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidore
is stirred for 20 hours at 60C. The reaction mixture is cooled, poured 5
onto 1.5 1 water and extracted with methylcyclchexane (2x 750 ml) . Tre
crgani c pi-~ases are washed consecutively wi th water (4 ~ 750 ml ) and
Concentrated aqueous NaCl solution 



(750 ml) . The combined organic phases are dried over sodium sulfate and
concentrated to a volume o' 900 m1 on a rotary 10 evaporator. The resulting
solution is inoculated with 10 mg of title compound and stirred for 20
hours at ambient temperature. The resulting suspension i s cooled to 0C,
ar~d title compound H1 is obtained by filtration in the form of white
crystal s ( 104 g, 71 0 ) . 15 Exa_m~le G3: Pre~arati on of h'_1 A mixture
of 10.3 g G1 (crude), 50 ml methylcyclohexane, 40 ml 2N sodium azide
(aqueous solut_on) and 0.4 g Aliquat is stirred for 20 h at 80C. ^he
reaction mixture is cooled 20 to 40C, the aqueous phase is separated off
and the organic phase washed at 40C with (2x 40 ml) . the organic phase i s
dried over sodium sulfate and filtered. The filtrate is inoculated with 5
mg of title co~:pound and stirred for 20 hours at ambient temperature. .he
resulting suspension is 25 cooled to 0C, and title compound H1 is obtained
by filtration irl the form of white crystals (6.60 g, 71 0) . H)
Preparation of compounds of formula III 30 Example H1: Preparation of OH 3C
~ C ~ CH3 CH o ( ) CH30 (CH~)s-0 N-C-C-C-NH2 J1 / ~ ~ U ~ H2 i CH3 CHzO \ ~
~ C ~ N3 O H3C H CH3   ~'O 02l02508 PCTlCH01/00399 - 36 - L ! Ui_, I~;~i A
mixture of 59.1 g :'I, 41.82 a 3-amino-2,2-dimethylprcpionamide, 2.28 g
2-hydroxypyridir_e in 59.1 ml triethylalnlne is stirred over a period of 16
hours at 90C. Then 33 ml triethylamine is distilled off over a period of
0.5 5 hours, and the residue is agitated for a further 8.5 hours at 90C.
The cooled. reaction mixture is extracted betwee:~ ethyl acetate (3x 500
m'_), saturated aqueous sodium hydrogencarbonate solution (lx 500 ml) and
saturated sodi~"m chloride solution ( l x 500 ml ) . The combined organic
phases ZO are dried with 1 00 g sodium sulfate, filtered and concentrated
on the rotary evaporator. The residue is dried and crude title compound F1
is obtained as an oil (78.4g, quantitative) (HPLC assay: 88.5): TLC Rt -
0.13 (ethyl acetate - hexane 4:1); chromatographed sample: TIC Rt - 0.l3 15
( a thyl acet ate / hexane 4 : 1 ) ; 1H-hTt~R ( 500 Ifi:-iz, CDCl~, b~ 0.85
- 0.96 (m, 12H) , 1.23 (s, 6H) , 1 .30 - 1.~0 (m, 1H) , 1 . 53 - 1 . 80 (m,
5H) , 1 . 82 - 1 . 93 (m, iH) , 2 . C6 - 2 . 14 (m, 3H) , 2.45 - 2.57 (m,
2H) , 2. 87 - 2. 92 (m, 1H) , 3.13 (d, 1H) , 3. 32 - 3.52 (m, 3H) , 3.36
(s, 3H) , 3.59 (t, 2:~:) , 3. 84 (s, 20 3H), 4.12 (t, 2H), S.51 (bs, 1H),
6.01 (bs, 1H), 6.43 (t, 1H), 6.72 (dd, iH), 6.75 (d, 1H), 6.81 (d, 1H) ppm.
Example H2: Preparation of J1 A mixture of 9.23 g H1, 6.97 g
3-am_no-2,2-dimethylpropion25 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 is extracted between tert-butyl methyl ether (2x 150 ml)
and water (2x 150 ml ) . '"he combined organic phases are dried over sodium
sulfate, filtered and 30 concentrated on a rotary evaporator. The residue
is dried and crude title compound F1 is obtained as an oil (11.65 g,
quantitative) (HFLC assay: > 950). Example H3: Preparation of J1 35 A
mixture of 4.62 g H1, ~ 3.48 g 3-amino-2,2dimethylpropionamide and 0.95 g
2-hydroxypyridine is stirred 



~d4~0 0202508 PCTlCHOI/00399 '' '' ULC ?.OJ~, over a period of 24 hours at
55 C. The cooled reaction mixture is extracted between tent-butyl methyl
ether (2x 100 a1) ar_d water (2x 100 ml) . The combined organic phases are
dried over sodium sulfate, filtered and concentrated on a 5 rotary
evaporator. The residue is dried and crude title compound J1 .s obtained as
an oil (5.75 g, quantitative) (i~PLC assay: > 95`i) . J) Hydrocrer_atior_
of the azide group to form compounds of 10 formula Example Jl: Preparation
cf 03C ~ ~ ~ CH3 CH 3 CH30-(CHZ)3-0 N-C-C-C~ NHZ (K1) % ~ ~ v ~ H~ I CHI
CHjO \ ( ~ C ~ NHZ O H3C H CH3 15 78.4 g (L~PLC assay: 88.50 J1 (crude) is
hydrogenated for 3 hours in the presence of 3.92 g Pd/C 5o and 7.2 ml
ethanolamine in 700 ml tert-butyl methyl ether at a.~nbier_t temperature
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 brine. The acueous 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 is mixed with 7.31 g fumaric acid and dissolved in 200 ml ethanol
and filtered until clear. The filtrate is concentrated by evaporation to a
total weight of 104 g and dissolved in 1.7 1 acetonitrile at 35C. 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 0C and filtered off by suction after 2 hours. The
residue is washed   ~' 02I02508hCT/C~01100~95`~ ,~ ~_ i ~ 7 i. i. f !.;..
;.iJfll.,.i 38 -with acetonitrile (3x 200 ~I) a_nd thendriedin a vacuum
at35C. The title compound K1 (hemifumarate)is obtained aswhite crystals
(59.5g, 81 o in relationto J1) : 1H ?~~ (360h~iz, DMSO-d6) ; 8 0.7- 0. 9
(m, 12H) , 1 .04 (s,6H) , 1 . 27 (m,5 3H) , 1 . 4 - 1 . 8 (m,4 H) ; 1 . 94
(m, 2H) ,2 . 23(m, 1H) , 2 . 35(dd, J = 8. 4, 8. 0 Hz, 1H) , 2. 45 (m, 1H)
,3.08(m, 2H) , 3.2 -3. 5 (m, 2H) , 3. 24 (s, 3H) , 3 . 47 ( t, J- 5. 4h:z,
2H) , 3 . 74(s, 3H), 3.97 (t, J= 6.4 Hz, 2H), 6.37(s, 1H), 6.68 (dd,J- 8 .
0, 2 . 0 ~-:z, 1H) ,6. 77 (d, J - 6 Hz1~-i)6. 80 (bs ~ H),,, . ,10 6.83 (d,
J - 8 Hz,1H), 7.13 (bs, 1H),7.49(t, J - 6 Hz,1H) .  



~Fr'O 02I02508 PCT/CHOI/00399 - 39 - ~ .:' ~L; ;.:,. What is claimed is: 1.
Process far preparation of compounds of formula =, ors R, H R, / N-RS f 1
II \ R5 NNz O R2 5 (I) , wherein R1 and RZ are, -ndependentl y of or_e
another, H, C1-CEaI kyl, C,-Cshalogenaikyl, C;-CEal kcxy, C1-C6a1
kcxy-C1-CEalkyl , cr Ci ~ 0 C6alkox~y-C1-C~alkyloxy, R3 is ~C1-Csal kyl, RQ
is C~-Csalkyl, and RS is C1-CEaI kyl, C1-C6hydroxyalkyl,
Cl-Csalkoxy-C1-C6-alkyl, C1-C6alkanoyloxy-C1-C6alkyl, C1-Csamincal'.~yl,
C1-C6alkyla~'ninoC1-C6-alkyl, C1-C6-di alkyl amino-Cl-C6-alkyl,
C1-C6alkar~oylamido-C1-CE-alkyl, HO (O) C-C1-C6-al kyl, C1-CEalkyl-O 15 (O)
C-C1-C6alkyl, HZN-C (O) -C1-C6alkyl, Cl-C6alkyl-i-~s-C (O) -C1CEalkyl or
(C1-C6alkyl) ZN-C (O) -C1-C6-alkyl, a) by reacting a compound o'` for_
mala II, 0 0 R ~ ~ ~ ",~~ R. \ R, Ns Rz (II) , 20 with an amine of formula
R5-~THZ to form a compound of formula III, OH R4 H R, ~ N - Re \ R~ N3 O Rs
(III), 25   



VE'Q 02/0505 PCTICH01/00399 _ Q o _ ! ' D'; C 200 and b) by reduci r_g ~
the azide group of the compound of fcr_nula III to the amine group and
isolatir_g the compounds of formula I, if necessary with the addition of a
salt-fo ~.~ng 5 aci d, comprising the preparation of compounds of formula
II by cl) reacting a compound of formula IV, R~ Ri / / OR6 \ R3 O R.) (IV)
, 10 wherein R6 is C1-C~~al kyl, C3-C_2cycloalkyl,
C3-C:ZCycloalkylC1-CEalkyl, C6-C;oaryl cr C6-C1o-aryl-C,-CEalkyl, with a
halogenation agent to form a compound of formula VI, or c2) reacting a
carboxylic acid of formula V, or a sa'_t of 15 this carboxylic acid,
R4R~/ON/\ ~R3Rz (TJ) r with a halogenation agent to form a compound of
formula VI, 20 0 0 R ~ / ,, R4 \ R3 X Rz (vI ) , wherein X is C1, Br or I,
`rfO 02/02508 PCT/CH01/00399 - 41 _ ~'. ~ DL: ZCOI! d) reacting 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 VT_I, H O_ H
R~c 



R~ / OM w \ ~ R3 O 5 (VII) , wherein M is an alkali metal, an equivalent
alkaline earth metal or the residue of an alcohol minus a hydroxyl group,
e), hydrolysing the compound of formula VII in the presence 10 of an acid
to form a compound of formula VIII, 0 0 R, / .,,,. R, \ R~ OH R~ (VIII) ,
f) substituting the hydrogen atom of the hydroxyl group in 15 the compound
of formula VIII and convertir_g i t to a 1 eaving group ?~0 to form
compounds of formula IX, 0 0 R ~ / I~~~~ R \ ~ R~ OA R~ ~TX)r 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 VITI
directly with a zinc azide/-bis-pyridine complex in the presence of a
V4'Q 02/0250 PCTICHO1/00399 42 - Z ~~: ~ .~f_iil tertiary phosphine and an
azodicarboxylate, if necessary in an organic solvent, to form a compound of
formula II. 2. A process according to claim 1 comprising an embodiment 5
wherein 'Rl is C1-C4alkcxy or C1-C4alkoxy-C1-C4alkyl oxy, RZ is
C1-C4alkoxy, R3 is Ci-C4a1 kyl, R5 is C;-C4al ky1 and RS is I-?~NC (0)
-C1-Csal kyl which if necessary is N-mono substituted or N-di-C1-Csalkyl
substituted. 10 3. A process according to claim 2 comprising an embodiment
wherein R1 is 1-methoxyprop-3-yloxy and RZ is methoxy. 4. A process
according to claim 2 comprising an embodiment wherein R3 and R9 are in each
case isopropyl. 



15 5. A process according to claim 2 comprising an embed=ment wherein RS is
HzNC (0) -C1-CEalkyl . 6. A process according to cl aim 1 comprising ~an
embodiment 20 wherein Ri is methoxy-CZ-Csal kyloxy, RZ i s methoxy or
ethcxy, R3 is C2-C~alkyl, RS is C~-C4alkyl and RS is H_NC (0) -Cz-C6a1 kyl
. 7. A process according to claim 1 comprising an embodiment wherein R1 is
3-methoxy-prop-3-yloxy, RZ is methoxy, R3 and Rs 25 are each
1-methyleth-i-yl, and R~ is H2NC (0) - [C (CH3) 2]-CHZ-. 8. Compounds of
formula X, 0 . o R, / ~ _ .,,,~ R4 \ R3 ORa Rz 30 (X), wherein   1
L~-C3-2002 - 43  CH0100~ ~ ' G C' a00 R_ and R2 are, independently of one
another, H, C1-Csalkyl, C1-C6halogenalkyl, C1-Csalkoxy,
C1-Csalkoxy-C1-Csalkyl, or C1Csalkoxy-Cl-C6alkyloxy, R3 is C1-Csalkyl, R4
is Cl-Csalkyl, and R8 is hydrogen or R80 is a leaving group. 5 9. Compounds
of formula VII, N 0HR~R~OM/R~ (vIZ) , to wherein M is an alkali metal, an
equivalent alkaline eart:~ metal or the residue of an alcohol minus a
hydroxyl group, and R1 and R2 are, independently of cne another, H,
C1-C6alkyl, Cl-Cshalogenalkyl, C1-C6alkoxy, Cl-Csal koxy-C1-C6alkyl, or
C115 CSalkcxy-Cl-C6alkyloxy, R3 is Cl-C6alkyl, and R4 is Cl-C6alkyl. 10.
Compounds of formula XIII, 



Rs Ri / / OR" R \ ~ R~ O z 20 (XIII) , wherein R11 is an alkali metal, an
equivalent alkaline earth metal, hydrogen or the residue of an alcohol
minus a hydroxyl group, and R1 and Rz are, independently of one another, H,
Cl-C6alkyl, 25 Cl-Cshalogenalkyl, Cl-Csalkoxy, Cl-C6alkoxy-Cl-C6alkyl, or
C1Csalkoxy-C1-Csalkyloxy, R3 is Cl-Cfialkyl, and RQ is Cl-Csalkyl.
ATE_PCT_Amend.dx AMENDED SHEET   'h ' 'J6'O 02/0250& - 49  PCT/CH01/00399 l
2 uL!:, ;00~ 10. Compounds of formula XII, R~ / R,o \ ~ Rs Na v 5 wherein
R1o is a residue of formula 0 0 ~,~~~~ R 4 (XII) , 10 and R1 and Rz are,
independently of one another, H, C1-Cbalkyl, C1-C6halogenalkyl,
Cl-CEalkoxy, C1-Csalkoxy-C1-C6alkyl, or C,CEalkoxy-C1-C6alkyloxy, R3 is
C1-C6alkyl, R4 is C1-C6alkyl, and Rs i s Ci-C6alkyl, Cl-Cshydroxyalkyl,
C1-C6alkoxy-C1-C6-alkyl, 15 C1-Csalkar_oyloxy-C1-CEalkyl, C1-C6aminoalkyl,
C,-CsalkylaminoC1-C6-alkyl . C1-C6-dialkylami no-C1-Cb-alkyl, C1-Csal
kanoylamido-Cl-Cb-alkyl, HO (0) C-C1-C6-alkyl, C1-CEalkyl-0(0) C-C;
-C6alkyl, HZN-C (0) -Cl-CEaI kyl, C1-C6alkyl-HN-C (O) -C1 C6alkyl or
(C1-C6alkyl ) ZN-C (0) -C1-CE-alkyl . 20 11. Compounds of formula VII, 



oHR~OM/\RaOx (VII) , 25 wherein M is an alkali metal, an equivalent
alkaline earth metal or the residue of an alcohol minus a hydroxyl group,
and   ' ~~'O 02/U2508 PCT/CH01/003g9 _ L i:L!~ L~~u Rl and RZ are,
independently of one another, H, C1-CEalkyl, C1-C6halogenalkyl ,
Cl-C6aikoxy, C1-C6alkoxy-C1-Csalkyl, or C1CEalkoxy-C1-CEalkyl oxy, R3 is
C=-Csalkyl, R~ is C1-C6alkyl, and R5 is C1-C6alkyl, C1-C6hydroxyalkyl,
C1-C6alkoxy-C1-Cs-alkyl, 5 C,-CEaI kanoyl cxy-C1-C6ahkyl, C1-CEaminoal kyl
, C1-C6alkylaminoC1-C6-alkyl, C1-C6-dialkylamino-C:-C6-alkyl,
C1-C6al~.:anoylamido-C1-C6-alkyl, HO (0) C-C:-C6-a=~ kyl, C;-CEaI kyl-0(0)
C-C;-CEaI kyl, HEN-C (G) -C:-C6al kyl, C1-C6al kyl-~aT-C (0) -Ci_ CEa'! kyl
or (C1-C6al lvyl) ~N-C (O) -C1-CE-alkyl . 10 12. Compounds of formula XIII,
R~ R~ / / OR~~ \ ~ R3 O Rs (XIII) , 15 wherein R11 is an alkali metal, an
equivalent alkaline earth metal, hydrogen o- the residue of an alcohol
minus a hydroxyl group, and Rl and R2 are, independer~~ly of one another,
H, C1-Csalkyl, C1-Cshalogenalkyl, C1-C6alkoxy, C1-CEalkoxy-C1-C6alkyl, ~r
C120 C6alkcxy-C1-Csalkyloxy, R3 is C1-C6alkyl, ~R9 is C1-C6a1 kyl, and R5
is Ci-C6a1 kyl, C1-C6hydroxyalkyl, Cl-Csalkoxy-C~-C6-alkyl,
C,-CEalkanoyloxy-C1-C6alkyl, C,-C6a_Tninoalkyl, C1-C6alkylaminoC1-C6-alkyl,
Cl-C6-dialkylamino-C1-C6-alkyl, Cl-C6alkanoylami do-C,-C6-alkyl, HO (O)
C-C1-C6-alkyl, C1-C6alkyl-0 2 5 ( O ) C-C1-C6alkyl, HZN-C ( O ) -C1-Csal
kyl, c,-C6al kyl-x~r-c ( 0 ) -C1Csalkyl or (Cl-C6alkyl) ZN-C (0)
-Cl-Cs-alkyl . .A9.Aa,.AR.A@,.AL .A&, .A.Ay,.A@.As%.A@.A.Ase.A,S
.A(,9.AS.A3.AY .A .A3.A,.Al.Af9.A,9.Ae.A@NS,.AY,.AF .ASUY?.AS .A.A;
S.Ay.A@(y.Alf.AS.A(fL.A+.Ay.A; .A@.A@.A.AY.Afy: EAA|45 AC
||(|#.#.c`??~~~??|xx~~~xxx~?????~~|xxx~~>>??????~~||~~~~~~~||~>>~~~~~~f~~|x
pp~~~~~~~>8pvww???~>>>88<<<>>~~<?>><<88??|x88888>~?88<<??>>?>?888<>>>>>>><<
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