WO 2011/ 023755PCT/ EP2010/ 062462 Descri pti on Method for produci ng pyrazol e
gl ycosi de derivatives 5The present invention relates to a process for
pr epari ngvpyeoazbssgl ycosi de derivatives of the general pCompeédibiap2 OH X/

HOOH HN, NR3)--1\1/OH 0 H\ OH W)2005/ 121161 describes inter alia
vari ous processes for preparing the pyrazole - 10gl ycosi de derivative of
the fornmula (la). \' H a These pyrazol e-gl ycosi de derivatives show

bi ol ogi cal activity which makes their use 15possible in particular in the
prevention and treatnent of type 1 and 2 di abetes.
Description

Method for producing pyrazole glycoside derivatives

5  The present invention relates to a process for preparing pyrazole-glycoside derivatives

of the general formula (I)
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WQ02005/121161 describes inter alia various processes for preparing the pyrazole -

10  glycoside derivative of the formula (la).

0
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These pyrazole-glycoside derivatives show biological activity which makes their use

15 possible in particular in the prevention and treatment of type 1 and 2 diabetes.

However, the late introduction of the butanoic side chain by Heck-coupling with vinyl
acetate leads to undesired regioisomers which have to be separated by sophisticated
HPLC methods. The lowering in yield and the effort for separation of these

20 regioisomers makes this synthesis route not viable for a production in industrial scale.
In view of the disadvantages and problems described above, there is a need to provide
a process which avoids these disadvantages and problems and which moreover,
without requiring great additional complexity, can be implemented in a simple manner
and makes the desired products available in high yields with high conversion and high



However, the late introduction of the butanoic side chain by Heck-coupling
with vinyl acetate |eads to undesired regioisonmers which have to be

separ at edwbyosapkisst i cat ed HPLC net hods. The | oweri ng i rcyigpheioasgict he
effort for separation of these 20regioi soners nmakes this synthesis route
not viable for a production in i ndustri@al scale. In view of the

di sadvant ages and probl ens descri bed above, there is a need to provide a
process which avoi ds these di sadvantages and probl ens and whi ch noreover,
wi t hout requiring great additional conplexity, can be inplenented in a

si npl e selectvityarktignyledds inheartieglar ece prcedirak reqairaimeabfar the phoegssywiaicdss wi t h
hi gh conversion and high WO 2011/ 023755PCT/ EP2010/ 062462 2 sel ectivity.

Hi gh yiéPth"n particular are a central requirenment for the process which
i s sought. This object is surprisingly achi eved by a process for
preparing conpounds of the S5forrmula (I): \ OH in which the nmeanings are
RLH and TRis pbjest igGurRRAsiagh a&chisyed byRa FPeESRIOF Prepr g CeMpRIURgB , Of e
one,snnﬁﬁﬂhng?npne or all hydrogen(s) may be replaced by
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in which the meanings are
R1 Hand R2 F; or
10 R1 F and R2 H; or
R1 F and R2 F;
R3  (C4-Cs)-alkyl, where one, more than one or all hydrogen(s) may be replaced by

fluorine;
X (C1-Cg)-alkylene, (C2-C3)-alkenylene;

15  which comprises applying a multistage process in which

A. Preparation of the beta-keto-ester

A.1. the component of the formula (II)

OH O
R3 O—R4
20 Il
in which
R3  is (C4-Cg)-alkyl, where one, more than one or all hydrogen(s) may be replaced
25 by fluorine; preferably methyl, ethyl, propyl, isopropyl or t-butyl;

R4 is (C1-Cg)-alkyl, preferably methyl, ethyl, propyl, isopropyl or t-butyl;



fluorine; X(G -C3)-al kyl ene, (C2-C3)-al kenyl ene; 15whi ch conprises applying
a nultistage process in which A Preparation of the beta-keto-ester A 1.

t he conpowenbiwhitske formula (11) OH 0 R30-R4 2011 in wecThErRBi®62462
(C1-C8)-al kyl, where one, nore than one or all hydrogen(s) may be repl aced
25by fluorine; preferably nethyl, et hyl3, propyl, isopropyl or t-butyl; R4is
(C1-C8)-al kyl, preferably nethyl, ethyl, propyl, isopropyl or t-butyl; WO
2011/ 023755PCT/ EP2010/ 062462 3 is reacted with 0.5 to 2 equival ents,
preferably 0.8 to 1.2 equival ents of conpound of the formula (I11) NH2 5

i n whi cls reacted with 0.5 to 2 equivalents, preferably 0.8 to 1.2 equivalents of compound of

the formula (III)

OH

in which

X is (C1-Cga)-alkylene, (C2-C3a)-alkenylene;

by first treating compound of formula Il in the presence of from 0.1 to 10 equivalents,
10  preferably 0.8 to 1.5 equivalents, of one or more acids — where one acid is preferred —
preferably with acids selcted from CFsSOsH, HoSO4, toluenesulfonic acid, HBF4 or
HPFs, particularly preferably with acids selected from H»SOs, HBF4 or HPFg, in a
suitable solvent, preferably in water, at from —50°C to 0°C, preferably at from —20°C to
0 °C, particularly preferably at from -5°C to 0°C with 1.0 to 1.5 equivalents of NaNOo,
15 and by adding this mixture to a mixture of 0.8 to 1.5 equivalents, preferably 0.9 to 1.1
equivalents of the component of formula Il comprising a catalyst, preferably Pd-
catalyst, more preferably Pd-ll-acetate, as a salt or in the presence of C-black to
facilitate the subsequent Pd removal, or Pd on carbon, in a suitable solvent, which is
watermiscible, preferably acetonitrile, at from 0°C to 100°C, preferably at from 0°C to
20 80 °C, more preferably from 20°C to 60°C;

to give a compound of the formula (1V),
25



Xis (C-C3)-al kyl ene, (C2-C3)-al kenylene; by first treating conmpound of
formula I'l'l in the presence of fromO0.1 to 10 equivalents, 10 preferably
0.8 to 1.Wwoequinaissnts, of one or nore acids - where onecampdoiodcpeef erred
- preferably with acids selcted from CF3SO3H, H2SO4, tol uenesul fonic acid,
HBF4 or HPF6, particularly preferably vtth aci ds sel ected from H2SO4, HBF4
or HPF6, in a suitable solvent, preferably in water, at from-50C to 0C,
preferably at from-20Cto O C, particularly preferably at from-5Cto 0OC
with 1.0 to 1.5 equival ents of NaNO2, 15 and by adding this mxture to a

m xture of 0.8 to 1.50equi®@al ents, preferably 0.9 to 1.1 equivalents of the
conponent of formnula ||| copprising a catalyst, preferably Pd-catal yst, nore
preferably Pd-I1 - gg 7 aspa-Ralt or in the presence of G black to
facilitate the subsequent Pd renoval, or Pd on carbon, in a suitable

sol vent, which is watern~scitihe, preferably acetonitrile, at fromOC to
100C, preferably at fromO 20 80 C, nore preferably from20C to 60C;, to
gi ve a compound of the for V), WD 2011/ 023755PCT/ EP2010/ 062462 4 X
OOH V in which X, R3 and R4 are aX defined above; 5 and optionally the
conpound of the fornmula (1V) is purified by conventional purification

nmet hods such as crystallizatio st 1 1 ation or chromat ography, preferably
by crystallization froma solvent or a mixi¥ire of a plurality of solvents
such as al kanes, aromatic conpounds, hal ogenated sol vents, ethers, ketones,
esters, alcohols or water, 1Oparticularly preferably purified by

cryst al lin waidhox, RB amdre4 hesas definéd abode.chl or onet hane/ hept ane or

nmet hanol /wat er m xtures or by sodiumsalt and - after neutralization -
crystallization fromwater; 15B. Preparation of pyrazol ones

5 and

optionally the compound of the formula (IV) is purified by conventional purification
methods such as crystallization, distillation or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
10  particularly preferably purified by crystallization from methanol or from
dichloromethane/heptane or methanol/water mixtures or by sodium salt and — after

neutralization — crystallization from water;

15  B. Preparation of pyrazolones
B.1. A compound of formula IV

O O

R3 O—R4

O OH |y

20 in which X, R3 and R4 are as defined above;



B.1. A conpound of formula IV X O0OHiv W) 2011/023755PCT/ EP2010/ 062462 5
Is converted to a conpound of fornula VO O R30-R4 0 0-R5 v where R5 is is
(C1- C6) - avbyb1iansisX, R3 and R4 are as defined above; PClDEPRo10AtIBNt W th
a lower alcohol R5-OH in the presence of an acidic catalyst and a 5 water
removing reagent, preferably EtOH or MeDH in the presence of SOOI 2; and the
conpound of fornmula V is subsequent reacted with 0.8 to 1.5 equival ents,
preferably 0.9 to 1.1 equivalents the conpound 10 H2N1

is converted to a compound of formula V
O O

R3 O—R4

A

O O—R5
where RS is is (C1-Cg)-alkyl and X, R3 and R4 are as defined above;

by treatment with a lower alcohol R5-OH in the presence of an acidic catalyst and a

5  water removing reagent, preferably EtOH or MeOH in the presence of SOCly;

and the compound of formula V is subsequent reacted with 0.8 to 1.5 equivalents,

preferably 0.9 to 1.1 equivalents the compound

H.N—N
2 H/\©

in the presence of an acidic catalyst wherein an example is the use of toluenesulfonic

10

acid; further suitable acidic catalysts are organic acids, preferably acetic acid or
propionic acid;

15 if the hydrazine is used in the form of a salt, addition of 0.5 to 2 equivalents of a base
can speed up the reaction; suitable bases are the alkali salts of the respective
carboxylic acids, such as sodium acetate or potassium propionate. It is apparent that
these salts can be generated in situ by the addition of NaOH, KOH or NaOMe or
KOMe to the carboxylic acid;

20 atfrom =50°C to +150°C, preferably at from —20°C to +100°C, particularly preferably at
from 60°C to 75°C,
to give a compound of the formula (V1)



in the presence of an acidic catalyst wherein an exanple is the use of

tol uenesul fonic acid; further suitable acidic catal ysts are organic acids,
pr ef er ablwoaoeti287saci d or propionic acid; 15if the hydr ezitme2e1906m68 i n t he
formof a salt, addition of 0.5 to 2 equivalents of a base can speed up the
reaction; suitable bases are the alkali®salts of the respective carboxylic
aci ds, such as sodium acetate or potassium propionate. It is apparent that
these salts can be generated in situ by the addition of NaOH, KOH or NaOMe
or KOW to the carboxylic acid; 20at from-50C to +150C, preferably at from
-20C to +100C, particular preferably at from60C to 75C, to give a
conpound of the formula WO 2011/ 023755PCT/ EP2010/ 062462 6 0 0-R5
vi in which X, R3 and R5 as defined above; and 5optionally the conmpound
of the formula (VI) is puriffied by conventional purification nmethods such
as crystallization, distilljation or chromat ography, preferably by
crystallization frompa_sgtvent or a mxture of a plurality of solvents such
as al kanes, aromatic bq/ ounds, hal ogenated sol vents, ethers, ketones,
esters, al cohols ®3watfér,omparticularly preferably purified by
crystallization from nmethagol or from 10 di chl or onet hane/ hept ane or

nmet hanol / wat er m xtures y sodiumsalt and - after neutralization -
crystallization from wat X

Z
o] O—R5 Vi

in which X, R3 and R5 are as defined above;
and
5 optionally the compound of the formula (V1) is purified by conventional purification

methods such as crystallization, distillation or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably purified by crystallization from methanol or from

10  dichloromethane/heptane or methanol/water mixtures or by sodium salt and — after

neutralization — crystallization from water;

or
B.2. A compound of formula IV
15

R3 O—R4

O OH |y



or B.2. A conmpound of formula IV 15 X WD 2011/023755PCT/ EP2010/ 062462 7
in which X, R3 and R4 are as defined above. is reacted reacted with 0.8 to
1.5 equi wabentis2spseferably 0.9 to 1.1 equival ents of tlpeTmpoponssic2 in
the presence of an acidic catal yst, wherein an exanple is the use of

t ol uenesul fonic acid; further suitable Acidic catal ysts are organi c acids,
preferably acetic acid or 10propionic acid; if the hydrazine is used in the
formof a salt, addition of 0.5 to 2 equivalents of a base can speed up the
reaction; suitable bases are the alkali salts of the respective carboxylic
aci ds, #uwhichsXsiddiamch B4 etense definpdvhewe.um pr opi onat e; at from-50C to
+150C, preferably at from-20C to +100C, particularly preferably at 15 from
60C to 75C, to give a compound of forrmula Via

is reacted reacted with 0.8 to 1.5 equivalents , preferably 0.9 to 1.1 equivalents of the

H.N—N
2 H/\©

in the presence of an acidic catalyst, wherein an example is the use of toluenesulfonic

compound

acid; further suitable acidic catalysts are organic acids, preferably acetic acid or
10  propionic acid;
if the hydrazine is used in the form of a salt, addition of 0.5 to 2 equivalents of a base
can speed up the reaction; suitable bases are the alkali salts of the respective
carboxylic acids, such as sodium acetate or potassium propionate;
at from —50°C to +150°C, preferably at from —20°C to +100°C, particularly preferably at
15 from 60°C to 75°C,

to give a compound of formula Vla

(0] OH Via

in which X and R3 are as defined above;

20  which is reacted further by treatment with a lower alcohol R5-OH in the presence of an
acidic catalyst and a water removing reagent, preferably EtOH or MeOH in the
presence of SOCIy;

to give a compound of formula VI



0O OHvVia in which X and R3 are as defined above; 20 which is reacted further
by treatnment with a | ower al cohol R5-0H in the presence of an acidic

cat al yst wodom/etssr renovi ng reagent, preferably EtOH ecTMpOHoio4bhe
presence of SOC 2; to give a conpound of formula VI WO

2011/ 023755PCT/ EP2010/ 062462 8 0 0-R5 and optionally the conmpound of the
formula (VI) is purified by conventional purification 5nmethods such as
crystallization, distillation or chromatography, preferably by
crystallization froma solvent or a mxture of a plurality of solvents such
as al kanes, aromatic conpounds, hal ogenated sol vents, ethers, ketones,
esters, alcohols or water, particularly preferably purified by
crystallizationp met hanol or from di chl or omet hane/ hept ane or

met hanol / wat er res or by sodiumsalt and - after 1Oneutralization -
crystallizatior om wat er; C. Preparation of pyrazol one glycoside 0.1. A
conpound of the flornmula (VI)

s
(@) O—R5 VI

and
optionally the compound of the formula (V1) is purified by conventional purification

5 methods such as crystallization, distillation or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably purified by crystallization from methanol or from
dichloromethane/heptane or methanol/water mixtures or by sodium salt and — after

10  neutralization — crystallization from water;

C. Preparation of pyrazolone glycoside
C.1. A compound of the formula (VI)

15 O/ O—R5 Vi



150 0-R5 vi WD 2011/ 023755PCT/ EP2010/ 062462 9 is reacted with a sugar
derivative of the formula (VII) PGOPGvi 1 5in which Rl and R2 are defi ned
as descriwedonhnsss PG is an OH protective group such agctiEproensipt e,

nmet hyl ,

met hoxynet hyl (MOM), nethylt hi orrethyl (MM,

phenyl di et hyl si | yl met hoxynet hyl (SNL‘M benzyl oxynet hyl (BOM,

p- met hoxybenzyl oxynet hyl (PMBM, t-butoxynethyl, 4-pentenyl oxynethyl, 2-
met hoxyet hoxynet hyl (MEM), 2-trimethylsilylethoxynmethyl (SEM,
trinmethylsilyl (TM5), tert-butyldinethylsilyl (TBDWVS),

t er t - butsytedictaebwith si sugar deBRRB)g ot thieifeopulagMiigi |yl (TIPS), or simlar silyl

protective groups, 1-nethyl-1-nmethoxyethyl (MP), allyl, benzoyl, acetyl,

trifluoroacetyl, Fnoc, THP, and preferably acetyl or benzoyl; by adding

0.95 to 1.2 equival ent @D
15et hereal solvent, wherein syitable ethereal solvents are 1, 2-di nethoxy

et hane,

Li base to a conpound of formula VI in an

1,2- diet hoxy et A - di oxane, tetrahydrofuran,

met hyl -t et rahydr of uran ogooyxl ope Brmethyl ether, preferred is

tetrahydrofuran, 1, 4-di oxane
tetrahydrofuran or nethyl iﬁ%rah
lithiumreagents, afyIC|

al kyl
are Li

thyl tetrahydrofuran, nore preferred

It

tertiary al cohol s,

5

10

15

20

25

in which

R1 and R2 are defined as described above;

PG is an OH protective group such as, for example, methyl, methoxymethyl (MOM),
methylthiomethyl (MTM), phenyldimethylsilylmethoxymethyl (SMOM), benzyloxymethyl
(BOM), p-methoxybenzyloxymethyl (PMBM), t-butoxymethyl, 4-pentenyloxymethyl, 2-
methoxyethoxymethyl (MEM), 2-trimethylsilylethoxymethyl (SEM), trimethylsilyl (TMS),
tert-butyldimethylsilyl (TBDMS), tert-butyldiphenylsilyl (TBDPS), triisopropylsilyl (TIPS),
or similar silyl protective groups, 1-methyl-1-methoxyethyl (MIP), allyl, benzoyl, acetyl,
trifluoroacetyl, Fmoc, THP, and preferably acetyl or benzoyl;

by adding 0.95 to 1.2 equivalents of a Li base to a compound of formula VI in an
ethereal solvent, wherein suitable ethereal solvents are 1,2-dimethoxy ethane, 1,2-
diethoxy ethane, 1,4-dioxane, tetrahydrofuran, methyl-tetrahydrofuran or cyclopentyl
methyl ether, preferred is tetrahydrofuran, 1,4-dioxane or methyl tetrahydrofuran,
more preferred tetrahydrofuran or methyl tetrahydrafuran, wherein suitable bases are
LiH, alkyl lithium reagents, aryl lithium reagents or Li alkoxides, preferred are Li
alkoxides, more preferred are Li alkoxides derived from hindered tertiary alcohols,

such as Li tert-butoxide;

and the Li salt of the compound of the formula (V1) is subsequently reacted with 0.5 to
2 equivalents the compound of the formula VII, preferably 0.9 to 1.1 equivalents, more
preferred 0.9 to 1 equivalents, at 40°C to 120°C, preferably of 60°C to 100°C;

to give the compound of the formula (VIII);

10

rﬁ;éﬁ{ uran, wherein suitable bases are LiH,
rédgents or Li al koxi des, preferred
20al koxi des, nore preferred are Li al koxi des derived from hi ndered



such as Li tert-butoxide; and the Li salt of the conpound of the formnula
(VI') is subsequently reacted with 0.5 to 2 equival ents the conpound of the
formul a \wb,20pweefssably 0.9 to 1.1 equival ents, nore 25pcefereedefic® to 1
equi valents, at 40C to 120C, preferably of 60C to 100C, to give the
conpound of the fornmula (VII11); WO 2019/ 023755PCT/ EP2010/ 062462 10 VI |
in which PG X, Rl, R2, R3 and R5 are as defined above; and 5optionally the
conmpound of the formula (VIIIl) is purified by conventional purification
met hods such as crystallization, distillation or chromatography, preferably
by crystallizati oP®Poma solvent or a mxture of a plurality of solvents
such as al kanes, arqggti npounds, hal ogenated sol vents, ethers, ketones,
esters, al cohols or r, particularly prefjerably purified by
crystallization froRRitet\hanof or i or onet hane/ hept ane or

y sodi prm=$ & afif er neutralization -

e co ‘n- of the formula (VI) 15
R3 O—R5

VIII

in which PG, X, R1, R2, R3 and R5 are as defined above;
and
5 optionally the compound of the formula (VIIl) is purified by conventional purification

methods such as crystallization, distillation or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably purified by crystallization from methanol or from

10  dichloromethane/heptane or methanol/water mixtures or by sodium salt and — after

neutralization — crystallization from water;

or
C.2. the compound of the formula (V1)
15



0 0O-R5 vi WD 2011/ 023755PCT/ EP2010/ 062462 11 is reacted with 0.5 to 2
equi val ents the conpound of the fornmula VII, preferably 0.9 to 1.1

equi val enwe,20nmng7spreferred 0.9 to 1 equivalents, of a sggap@ensmati ve of
the formula (VII) 5PGOPG VIl in which Rl and R2 are defined as descri bed
above; PGis an OH protective group sudh as, for exanpl e, nethyl,

nmet hoxymet hyl (MOM), 10 net hylthionethyl (MM,

phenyl di et hyl si | yl met hoxymet hyl (SMOM), benzyl oxynet hyl (BOV),

p- met hoxybenzyl oxynet hyl (PMBM, t-butoxynethyl, 4-pentenyl oxynethyl, 2-
met hoxy ég te@ciecewiily 0.9 MER)equp-alentanthengdripbyihe of theyfesmiad V(I Segferably 0.9 to

trimethylsilyl (TMS), tert:but i.met hyl.si | ( TBDVS _—

tert - butyl BINERAIS FigE Hroised O BB T agisy| AA Sgaarisirivatiye of 118 ar si 1yl
pr ot ect ften @4 QUp, 1-met hyl - 1- met hoxyethyl (M P), allyl, benzoyl, acetyl,
15trifluoroacetyl, Fnoc, THP, and preferably acetyl or benzoyl; in an inert
solvent in the presence of a trial kyl am ne base, wherein suitable
solvents are tet rahydrqjél@an met hyl tetrahydrofuran, 1, 4-dioxane,
acetonitrile, propionitrile Nmet hyl pyrrolidi none, preferred is
tetrahydrofuran or acetomRtjl e, With acetonitrile being 20nore preferred,
wherein suitable trial kykgm. e basesBare triethyl am ne,

i sopropyl di et hyl am ne, difsopyo et hyl am ne, tributylam ne,

benzyl di et hyl am ne or trioctylam\ne, preferred is triethyl am ne,

tribgtyl anine, trioctylamP&or dPPSopygpyl et hyl anine, with triethyl anine
and dii sopropyl et hyl am ne being nore preferred; 25at 40C to 120C,
preferably of 60C to 100C;

in which

R1 and R2 are defined as described above;
PG is an OH protective group such as, for example, methyl, methoxymethyl (MOM),

10  methylthiomethyl (MTM), phenyldimethylsilylmethoxymethyl (SMOM), benzyloxymethyl
(BOM), p-methoxybenzyloxymethyl (PMBM), t-butoxymethyl, 4-pentenyloxymethyl, 2-
methoxyethoxymethyl (MEM), 2-trimethylsilylethoxymethyl (SEM), trimethylsilyl (TMS),
tert-butyldimethylsilyl (TBDMS), tert-butyldiphenylsilyl (TBDPS), triisopropylsilyl (TIPS),
or similar silyl protective groups, 1-methyl-1-methoxyethyl (MIP), allyl, benzoyl, acetyl,

15 trifluoroacetyl, Fmoc, THP, and preferably acetyl or benzoyl;

in an inert solvent in the presence of a trialkyl amine base, wherein suitable solvents
are tetrahydrofuran, methyl tetrahydrofuran, 1,4-dioxane, acetonitrile, propionitrile or N-
methylpyrrolidinone, preferred is tetrahydrofuran or acetontrile, with acetonitrile being
20  more preferred, wherein suitable trialkylamine bases are triethylamine,
isopropyldiethylamine, diisopropylethylamine, tributylamine, benzyldiethylamine or
trioctylamine, preferred is triethylamine, tributylamine, trioctylamine or
diisopropylethylamine, with triethylamine and diisopropylethylamine being more
preferred;
25 at40°C to 120°C, preferably of 60°C to 100°C;
to give a compound of formula VIII



to give a conmpound of formula VIII WD 2011/ 023755PCT/ EP2010/ 062462 12

VIIlT in which PG X, Rl, R2, R3 and R5 are as defined above; and

5o0pt i onalwg 20he2ssspound of the fornmula (VII1) is purifired/Brgoooement i onal
purification methods such as crystallization, distillation or

chromat ogr aphy, preferably by crystall ilZati on froma solvent or a mixture
of a plurality of solvents such as al kanes, aromatic conpounds, hal ogenated
sol vents, ethers, ketones, esters, alcohols or water, particularly
preferably purified by crystallization frommethanol or from 10

di chl or onet hane/ hdlff6@menor met hanol / wat er mi xtures or by sodiumsalt and -

after neutralizatior%1 C allization fromwater; D. Preparation of
t he pyrazol e- gl ycosi i i 15D. 1. The-conpound of formula VIII in
which PG X, Rl, R2R2R3\and R5 ar > above; WO
2011/ 023755PCT/ EP2010/ 06 X
PGO
N~ TR3 O—R5
O
VI

in which PG, X, R1, R2, R3 and R5 are as defined above;
and
5 optionally the compound of the formula (VIIl) is purified by conventional purification

methods such as crystallization, distillation or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably purified by crystallization from methanol or from

10  dichloromethane/heptane or methanol/water mixtures or by sodium salt and — after

neutralization — crystallization from water;

D. Preparation of the pyrazole-glycoside derivative
15 D.1. The compound of formula VIl

PGO
R1 o)
R2" O
= X
PGO OPG N_ _
N R3 0O—R5
0

in which PG, X, R1, R2, R3 and R5 are as defined above;



13 is converted to conpound I X PGO Rl R2"" PGOOPG HN NR3------ OR5 ,
0l X 5in which PG X, Rl, R2, R3 and R5 are as defined above; by

hydr ogenovgos/stst a transition metal catalyst, prefer2oirgEp2eno/o62462

het er eogenous form deposited on a solid _support carrier, nore preferred is
Pd or Rh deposited on C, particulary préferred is Pd/C, wherein suitable
solvents are | ower alcohols or esters, 10preferably MeOH, EtOH, propanol,
et hyl acetate or isopropyl acetate at +10C to +80C at a hydrogen pressure
of 1 bar to 60 bars; and optionally the conmpound of formula I X can be

i sol ated using techniques known to those skilled in the art, but it can

al so be.used | ctrude I%at ed form 15 And the conpound of the formul a
| X, whef Sec?%ve@r{]?gr Prﬁqm%% G i ncl udes base sensitive protecting groups,
such as acetate or benzoate, is subsequent converted to a conpound of
formul a X 20 in which X, Rl, R2 and R3 are as defined above; R6 is

(C1- ce) R preferably nethyl or ethyl; by reaction with an excess of a
salt of a in al coholic solvent wherein referred is a | ower
al cohol , nor a |l ower pyimmry al cohols, nost preferred is MeOH or

X
PGO  OPGHN_ _
N~ R3 0—R5
0

5 inwhich PG, X, R1, R2, R3 and R5 are as defined above;

by hydrogenolysis with a transition metal catalyst, preferably in hetereogenous form

deposited on a solid support carrier, more preferred is Pd or Rh deposited on C,

particulary preferred is Pd/C, wherein suitable solvents are lower alcohols or esters,
10  preferably MeOH, EtOH, propanol, ethyl acetate or isopropyl acetate at +10°C to

+80°C at a hydrogen pressure of 1 bar to 60 bars;

and optionally the compound of formula IX can be isolated using techniques known to

those skilled in the art, but it can also be used in crude, unisolated form;

15  And the compound of the formula IX, where the definition of PG includes base
sensitive protecting groups, such as acetate or benzoate, is subsequent converted to a

compound of formula X

HO
R1 O
R2" O
= X
HO  OH HN_ _
N~ R3 O—R6

O X
20 in which X, R1, R2 and R3 are as defined above;
R6 is (C+-Ce)-alkyl, preferably methyl or ethyl;
by reaction with an excess of a salt of an alcohol in alcoholic solvent wherein referred

is a lower alcohol, more preferred a lower primary alcohols, most preferred is MeOH or



WO 2011/ 023755PCT/ EP2010/ 062462 14 EtOH, wherein suitable salts are al kali
or earthalkali netal salts, preferably Li, Na, Kor My, with Na or K being
mor e pr efwonredyo2prsef erred are 3 equival ents of al coxi de Poag®200DsR62
preferred are 3 to 3.5 equival ents of NaOI\/E or KOWe in MeOH, 5at +10C to
+90C, wth +20C to +60C bei ng nore pref 18y 1 ed; (As a consequence of this
deprotection the ester R5 is converted Iargely to the al cohol used in this
transformation. If MeOH is used, R6 will be largely Me, for EtOH R6 will be

Ethyl); 10 and subsequent reacting an aqueous solution of the conpound of
f or mul a BXOW, wiheseinesuiteble sHitscare@iicainon eartalkajumeta salis,uereterably Li, Na, K or

tris(hy 0X hyl ) nonet hane_ to give the conpound of formula I NR3 OH
HOOH HN- V%[Fﬁ}la ordfﬁ‘@ln@_lmprel%reﬁerv\?ﬁqch X, Rl, R2 and R3 are as defined

above; yhererel e S @duitslehs dftfcdide Bhs® rhoreprefetred atedts 3Q§ equivalents of
tris(hydroxynet rR/ |%/Iam nonet hane, with 10 to 20 equival ents being nore
pr ef er r &@OMe or KOMe in MeOH;
5 at +10°C to +90°C, with +20°C to +60°C being more preferred;
(As a consequence of this deprotection the ester R5 is converted largely to the alcohol
used in this transformation. If MeOH is used, R6 will be largely Me, for EtOH R6 will

be Ethyl);

10  and subsequent reacting an aqueous solution of the compound of formula X
with an excess of a concentrated aqueous solution of

tris(hydroxymethyl)aminomethane to give the compound of formula |

15 inwhich X, R1, R2 and R3 are as defined above;

wherein preferred is the use of 5 to 50 equivalents of

tris(hydroxymethyl)aminomethane, with 10 to 20 equivalents being more preferred.

20  and subsequent the compound of the formula (l) is purified by conventional purification
methods such as crystallization or chromatography, preferably by crystallization from a
solvent or a mixture of a plurality of solvents such as alkanes, aromatic compounds,
halogenated solvents, ethers, ketones, esters, alcohols or water, particularly preferably
by crystallization from alcohols or alcohols/water mixtures, very particularly preferably

25 by crystallization from methanol/water.



20and subsequent the conpound of the fornula (1) is purified by
conventional purification nethods such as crystallization or

chr omat ogwepby/o2prsef erably by crystallization from a solpggmp20m/062462 Xt ur e
of a plurality of solvents such as al kanes, aromati c conpounds, hal ogenated
solvents, ethers, ketones, esters, alcdfols or water, particularly
preferably by crystallization from al cohols or al cohol s/water m xtures,
very particularly preferably 25by crystallization from nmethanol/water. WO
2011/ 023755PCT/ EP2010/ 062462 15 Or D. 2. a conpound of forrmula VIII 5 VI
in whicrPG X, Rl, R2, R3 and R5 are as defined above; is reacted with an
excess tris(hydroxynet hyl)am nonethane in an al coholic solvent in the
presence of an al coxide, wherein suitable alcoxides are all alkali or earth
al kal'i 2l & esipesnd B Bdreiuigd/gare those of Li, Na, Kor My, with Na or K
bei ng nore preferred, wherein a suitable solvent is any al cohol, preferred
is atertiary alcohol, nore preferred tert-butanol or tert-anylal cohol,

nost prgﬂ@bred is the use of K G Bu in tertbutanol; preferable is the
use of 0 50, equi val ents of tris(hydroxynethyl)am nonethane, with 1510 to

20 equi valRnht s ng nore preferred, to give a conpound of fornula Xl
e O

R2
— X

PGO OPG N_ _
N R3 O—R5

O
5 VI

in which PG, X, R1, R2, R3 and R5 are as defined above;

is reacted with an excess tris(hydroxymethyl)aminomethane in an alcoholic solvent in
the presence of an alcoxide, wherein suitable alcoxides are all alkali or earth alkali
10  alcoxides, preferred are those of Li, Na, K or Mg, with Na or K being more preferred,
wherein a suitable solvent is any alcohol, preferred is a tertiary alcohol, more
preferred tert-butanol or tert-amylalcohol, most preferred is the use of K OtBu in tert-
butanol;
preferable is the use of 5 to 50 equivalents of tris(hydroxymethyl)aminomethane, with
15 10 to 20 equivalents being more preferred,
to give a compound of formula Xl

HO
R1 o)
! O
HO OH N_ _ OH
N R3 N
9) H

OH

Xl



XI WD 2011/ 023755PCT/ EP2010/ 062462 16 in which X, Rl, R2 and R3 are as

defi ned above; and 5subsequent hydrogenolysis with a heterogeneous platinum
met al catwbystio2prsef erably Pd or Rh deposited on a sol i ecsmpp@nios24éher ei n a
preferred solid support is Cwith Pd; at a hydrogen pressure of 1 bar to 60
bars, wwth 1 bar to 20 bars being preféﬁred, nore preferred is a pressure
of 5 bars to 10 bars; at 20C to 90C, with 30C to 50C being nore preferred,
10 to give a conpound of formula I OH X/ OH NR3------ NOH \ OHI in
which X, Rl, R2 and R3 are as defined above; 15and subsequently the
conpoundh whiahhé, Ry R2laand(R3Y are ap define@abbye,convent i onal

and

5  subsequent hydrogenolysis with a heterogeneous platinum metal catalyst, preferably
Pd or Rh deposited on a solid support, wherein a preferred solid support is C with Pd;
at a hydrogen pressure of 1 bar to 60 bars, with 1 bar to 20 bars being preferred, more
preferred is a pressure of 5 bars to 10 bars;
at 20°C to 90°C, with 30°C to 50°C being more preferred,

10  to give a compound of formula |

R2™ OH

X
OH HN. _ - oH
R3 N
o H

OH |
in which X, R1, R2 and R3 are as defined above;

15  and subsequently the compound of the formula (1) is purified by conventional
purification methods such as crystallization or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably by crystallization from alcohols or alcohols/water mixtures, very

20  particularly preferably by crystallization from methanol/water.

The synthesis of compounds of formula Il is described for example in W. Adam et al,
JOC (1991), 56(20), 5782-5 and is the prototypical product of the Baylis-Hillman
25  reaction.



purification nmethods such as crystallization or chromatography, preferably
by crystallization froma solvent or a mxture of a plurality of solvents
such as avbaoasisasonati ¢ conpounds, hal ogenat ed sol ventrsr/Epbé@ns46ket ones,
esters, alcohols or water, particularly preferably by crystallization from
al cohol s or al cohol s/water m xtures, vé|7y 20particularly preferably by
crystallization from net hanol/water. The synthesis of conpounds of formula
Il is described for exanple in W Adamet al, JOC (1991), 56(20), 5782-5
and is the prototypical product of the Baylis-Hillmn 25reaction. WD
2011/ 023 nexyCTiasr0MB/stg2d derivativeseof Sgmitie MikisaleskEribed for ed@niplatin €eS. of

(9009) - Ryss e, Migis, s o2 A TBA (ol osoreps iy Cald 4P Sosd o)

W020041883%K)%r iPINO2004052008t | ve embodi nent the process step A has the
foll owi ng neaning A 2. the conponent of the fornmula (11a) 0 0 R3O-R4lla 10

|n V\/m ch R3is (Cl-C8)-al kyl, where one, nore than one or all hydrogen(s)

™, 52, P BhaREE ke ol iy b RRABL KPS 1 iy BB S0PrOPY. o

or t- butyI is reacted with 0.5 to 2 equivalents, preferably 0 8 to 1.2

equi val ents of conpound of the forrrul a (1l1l1a)
A.2. the component of the formula (lla)

O O

R3MO—R4

lla
10

in which
R3 is (C4-Cg)-alkyl, where one, more than one or all hydrogen(s) may be replaced
by fluorine; preferably methyl, ethyl, propyl, isopropyl or t-butyl;
15 R4 is (C1-Cs)-alkyl, preferably methyl, ethyl, propyl, isopropyl or t-butyl;

is reacted with 0.5 to 2 equivalents, preferably 0.8 to 1.2 equivalents of compound of

the formula (llla)

Cl

20 ORS i
in which
X is (C1-Cga)-alkylene, (C2-C3a)-alkenylene;

R5 s (C1-Cg)-alkyl;
25



Xr0O 20sa-R5 Illa in which Xis (G -C3)-al kyl ene, (C2-C3)-al kenyl ene; R5is
(C1-C6)-al kyl; WD 2011/ 023755PCT/ EP2010/ 062462 18 in the presence of from
0.1 to 10wequinmabests, preferably 0.8 to 1.5 equival ent ecTEP2@108614600

non- nucl eophi c base, optionally in the presence of a phase transfer
catalyst, with 0.05 to 0.5 equivalents 1§f a phase transfer catalyst,
wherein suitable phase transfer catal ysts are tetraal kyl anmoni um hal i des,
preferably tetrabutylammoniumb5 iodide, in a suitable solvent, wherein

sui tabl e non-nucl ephilic bases are the alkali netal hydrides, preferably
NaH, whér dien paesauiceaofl feornd).Feint 10 eqaivatantisr greferablyv@t to bﬁeewia@eytsTHﬁa

thyl -THF, 1, 4-di h th
Tt or abrong o lifea8Re Hasky GetiofBly T e, ArésencEt o sk radder SHtevs) sc
10 to giwp 808P QB de@livalBAtsf @f@'pfha(sé/)bransﬁelR%a‘télystlﬁﬁbréi’rh alLitaslaaphase
enbodi mrent the process step D. has the foll ow ng neaning D. Preparation of

t he pyr #2065t €r gtatatysisd @rgetatiggikwammoniurnehalitgse upréferablyo tefakutypmmonium
5 iodide, in a suitable solvent, wherein suitable non-nuclephilic bases are the alkali metal

hydrides, preferably NaH, wherein a suitable solvent is an ethereal solvent, preferably
THF, methyl-THF, 1,4-dioxane or 1,2-dimethoxyethane;

at from —50°C to 50°C, preferably at from —20°C to 30 °C, particularly preferably at
from -5°C to 5°C;

10  to give a compound of the formula (V),

O O

R3 O—R4

15 In an alternative embodiment the process step D. has the following meaning

D. Preparation of the pyrazole-glycoside derivative
D.3 The compound of formula VI



WD 2011/ 023755PCT/ EP2010/ 062462 19 in which PG X Rl, R2, R3 and R5 are
as defined above; 5 is converted to conpound I X PGO RL R2"" X NR3----- 0- R5
PGOOPG HNyoQoiih213swhi ch PG, X, R1, R2, R3 and R5 are agctgfremedsabpve; by
hydrogenol ysis with a transition netal catalyst, preferably in

het er eogenous form deposited on a soli d9support carrier, nore preferred is
Pd or Rh deposited on C, particulary preferred is Pd/C, wherein suitable
solvents are | ower al cohols or esters, 15preferably MeOH, EtOH, propanol,
et hyl acetate or isopropyl acetate at +10C to +80C at a hydrogen pressure
of 1 baPGQ bars; and optionally the conpound of fornula I X can be

i sol ated Lﬁjl ng hni ques known to those skilled in the art, but it can

al so be use ni sol ated £aorm 20 and the conpound of the fornula

in which PG, X, R1, R2, R3 and R5 are as defined above;

is converted to compound IX

R2""

OPG HN >
R3 O—R5
o)

10 inwhich PG, X, R1, R2, R3 and R5 are as defined above;

by hydrogenolysis with a transition metal catalyst, preferably in hetereogenous form

deposited on a solid support carrier, more preferred is Pd or Rh deposited on C,

particulary preferred is Pd/C, wherein suitable solvents are lower alcohols or esters,
15  preferably MeOH, EtOH, propanol, ethyl acetate or isopropyl acetate at +10°C to

+80°C at a hydrogen pressure of 1 bar to 60 bars;

and optionally the compound of formula 1X can be isolated using techniques known to

those skilled in the art, but it can also be used in crude, unisolated form;

20  and the compound of the formula IX is subsequent converted to a compound of

formula XI|



WO 2011/ 023755PCT/ EP2010/ 062462 20 OXIl in which X, Rl, R2 and R3 are as
defi ned above; 5by reaction with a base, preferably are 1 to 2 equivalents
of base, woreipnsfssrred are 1.1 to 1.2 equival ents, in aoTapee00s6246D! vent ,
preferably water, wherein preferred bases are al kali or earthal kal
hydr oxi des, nore preferred is NaCH or ROH, at +10C to +90C, preferably at
+20C to +60C, 10 and subsequent reacting with an excess of
tris(hydroxynet hyl)am nonmet hane in a suitable solvent with an am de form ng
reagent to an solution or suspension of the conpound of formula Xl to give

t he conpound of fornmula | NR3 OH HOOH HN------ N , OH\ 15CH I

HO

R1 Q

R2" 0
— X

HO OH HN_ _
N R3 OH
O XII

in which X, R1, R2 and R3 are as defined above;

5 by reaction with a base, preferably are 1 to 2 equivalents of base, more preferred are
1.1 to 1.2 equivalents, in an aqueous solvent, preferably water, wherein preferred
bases are alkali or earthalkali hydroxides, more preferred is NaOH or KOH,
at +10°C to +90°C, preferably at +20°C to +60°C;

10  and subsequent reacting with an excess of tris(hydroxymethyl)aminomethane in a
suitable solvent with an amide forming reagent to an solution or suspension of the
compound of formula XI|
to give the compound of formula |

HO
R1 o)
AN O
R2 OH
T X OH
HO OH HN_ _
N R3 N
O H
15 OH

in which X, R1, R2 and R3 are as defined above;

wherein suitable solvents for this reaction are dipolar aprotic solvents, such as DMF,
NMP or DMPU, wherein the amide forming reagents are known to those skilled in the
20 art and may be added to the mixture of Xll and tris(hydroxymethyl)aminomethane or
alternatively, it is possible to add the amide forming reagent first to the compound of
the formula Xl before adding tris(hydroxymethyl)aminomethane., wherein suitable



in which X, Rl, R2 and R3 are as defined above; wherein suitable solvents
for this reaction are dipolar aprotic solvents, such as DMF, NVP or DWVPU,
wher ei n twe 28ni/ds7ssor m ng reagents are known to those slecirieedotionsidee 20 art
and may be added to the m xture of XIl and tris(hydroxymnethyl)am nonet hane
or alternatively, it is possible to add!t he anide form ng reagent first to
the conmpound of the fornula XIl before adding

tris(hydroxynet hyl ) am nonet hane., wherein suitable WO

2011/ 023755PCT/ EP2010/ 062462 21 ami de form ng reagents are carbodiim des or
CU or 2astitkefgrniing rérgerdaahs ogrbodjimides dry@bbon2rashdxy-1mtedxycaltbonyl-1,2-

2- et hoxy;, 1- et hoxycar bo -1,.2-di hydr gchi nol i n; ubseguent 5isol ati on of
t he pr oélmytdr?éh' %H\’ é)\r/%@{%%)y 80%68#?0%35%%%%&q[?ﬂﬁ‘yﬂg%ﬁ}%”@m omat ogr aphy
of the crude reaction mxture. O 10D.4. a conpound of formula VIII VIII in

which PG X, Rl, R2, R3 and R5 are as defined above; is converted to the
conpoun@ndfsubgeqentrul a XI11 HO Rl R2"" HO OH R31 9CH

5 isolation of the product is achieved by conventional methods like resin chromatography

of the crude reaction mixture.
Or

10 D.4. a compound of formula VIl

PGO
R1 o)
R2" O
PGO
N

X
OPG N_ _
R3 O—R5
0

VIII
in which PG, X, R1, R2, R3 and R5 are as defined above;
is converted to the compound of the formula XIll|

HO
R1 o)
Ro™ O
= X
HO OH N_ _
N~ TR OH
0

3

15 Xl
in which X, R1, R2 and R3 are as defined above;



in which X, Rl, R2 and R3 are as defined above; WO
2011/ 023755PCT/ EP2010/ 062462 22 by reaction with a base, preferably 1.0 to
2.0 equi wabentim2efssbase, nore preferred 1.1 to 1.2 equi valr@rb®/osnean
aqueous sol vent, preferably water, wherein preferred bases are alkali or
eart hal kali hydroxi des, nore preferred 24re NaOH or KOH; at +10C to +90C,
preferably at +20C to +6000 5 and subsequent reacting of an solution or
suspensi on of the conmpound of forrmula XIIl with an excess of
tris(hydroxynet hyl )am nonmet hane in a suitable solvent with an am de form ng
r eagent b@ reactionOmitixia base, wheferaoky 1RILto RO emuivartarod base debrenprefatied d; 1
wg:}egg tqs)m-_zt &E’r'm‘?aréﬂ Svenngrs] afq%obé‘ 58lven %tr'er%ratﬁy wa erjO (\)Nhaerrernpprrgrterr:eds gésve%nt S
are alkali or earthalkali hydroxides, more preferred are NaOH or KOH,;

at +10°C to +90°C, preferably at +20°C to +60°C ;
and subsequent reacting of an solution or suspension of the compound of formula XIII
with an excess of tris(hydroxymethyl)aminomethane in a suitable solvent with an

amide forming reagent

10  to give a compound of formula XI

HO
R1 Q
AN O
R2 y OH
HO OH N_ _ OH
N R3 N
O H

OH

Xl

in which X, R1, R2 and R3 are as defined above;

wherein suitable solvents for this reaction are dipolar aprotic solvents, such as DMF,
15  NMP or DMPU, wherein the amide forming reagents are known to those skilled in the

art and may be added to the mixture of Xlll and tris(hydroxymethyl)aminomethane or

alternatively, it is possible to add the amide forming reagent first to the compound of

the formula Xlll before adding tris(hydroxymethyl)aminomethane, wherein suitable

amide forming reagents are carbodiimides or CDI or 2-ethoxy-1-ethoxycarbonyl-1,2-

20  dihydrochinolin, preferably 2-ethoxy-1-ethoxycarbonyl-1,2-dihydrochinolin;

and
subsequent hydrogenolysis with a heterogeneous platinum metal catalyst, preferably
Pd or Rh deposited on a solid support, wherein a preferred solid support is C, with



15NWP or DMPU, wherein the am de form ng reagents are known to those
skilled in the art and nmay be added to the m xture of Xl Il and

t ri s( hydrweyoatdyissani nonet hane or alternatively, it isppoaredb®cise2 add t he
am de formng reagent first to the conmpound of the fornula XiI1 before

addi ng tris(hydroxynethyl)aninonethane23mherein sui tabl e am de form ng
reagents are carbodiimdes or CU or 2-ethoxy-1-ethoxycarbonyl-1, 2-

20di hydrochi nol in, preferably 2-ethoxy-1-ethoxycarbonyl-1,2-d ihydrochi nol
in ; and subsequent hydrogenolysis with a heterogeneous platinum netal

cat al ysPd/@heirg miorg prefetred Rat albpdrogeadressuresd|li kardaiiobars, predersioly &

preferred soljd support is C wth W) 2011/02375 [ EP2010/ 062462 23 Pd/ C
bei g nBRE bl PaRs ehredmrelerigrib g BiesSEaLT oG o1 MRS o 60 bars.

pr ef er abdtypokchiarodoc, pPefbpdly a0 RS 8b®Tred is a pressure of 5 bars to 10
bars, at 20C to 90C, preferably at 30C to 50C, to give a conmpound of

f or mul ato gNR3 cpMmpoard gRformula ., OH\ OHI inwhich X, Rl, R2 and R3 are
as d§fi ned above;

HO
R1 o)
AN O
R2 OH
T X OH
HO OH HN_ _
N R3 N
O H

OH |

in which X, R1, R2 and R3 are as defined above;
and subsequently the compound of the formula (1) is purified by conventional
purification methods such as crystallization or chromatography, preferably by

10  crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or water,
particularly preferably by crystallization from alcohols or alcohols/water mixtures, very
particularly preferably by crystallization from methanol/water.

15
In a further preferred embodiment the compound of formula VIl is

PGO
R1
R2\\" i Br

OGP OPG here

PG is benzoyl or acetyl;
20 R1isH;and
R2is F;



and subsequently the conpound of the formula (1) is purified by
conventional purification nethods such as crystallization or

chr omat ogwepby/o2prsef erably by 10crystal lization from a sorweréions2482 m xt ure
of a plurality of solvents such as al kanes, aromati c conpounds, hal ogenat ed
solvents, ethers, ketones, esters, alcéfols or water, particularly
preferably by crystallization from al cohols or al cohol s/water m xtures,
very particularly preferably by crystallization frommethanol/water. 15 In
a further preferred enbodi nrent the conpound of formula VIl is O ...., Br
OPG , whand tirsrésultinghpogucts and sttgimedioRs dfsheipresessReepssCrRnd B@re the R-

2011/ 023 55P@T/EP201P[062462 24 and the resulting products and

i nt er me81Y408 KbWDPHESbrocess steps C and D are the 11- glycosidic products:
Villa

PGO
R1
R2""

'.: X
PGO OPG N_ _
N R3 O—R5
O

Vlilla
in which PG, X, R1, R2, R3 and R5 are as defined above;

PGO
R1
R2""

:: X
PGO  OPGHN_ _
N R3 O—R5
O

IXa

10 inwhich PG, X, R1, R2, R3 and R5 are as defined above;

HO
R1
R2""
X
v o
O

Xa



5in which PG X, Rl, R2, R3 and R5 are as defined above; X -0OPG HN,
R3------ OR5 N 0OlXa 10 in which PG X, Rl, R2, R3 and R5 are as defi ned
above: X&028fb/d28758hi ch X, RL and R3 are as defi ned abover/Ep2&0/0624¥2 | a

25

in which X, R1 and R3 are as defined above;

HO
R1
R2""
X
3 Jo
O
Xb
in which X, R1 and R3 are as defined above;
5
HO
R1 O
AN O
R2 y OH
OH OH N_ _ OH
N R3 N
O H
OH
Xla
in which X, R1, R2 and R3 are as defined above;
HO
RA1
R2"" O
{ — X
HO OH HN_ _
N R3 OH
O Xlla

10 inwhich X, R1 and R3 are as defined above;



in which X, R, RPand R3 are as defined above; 5 Xilla in which X Ri,
R2 and R3 are as defined above; \ 100H la in which X, Rl, R2 and R3 are as
defi ned alowei/@sskerence is given to a nultistage process/Bres10PsBRPAri ng

t he conpounds of the formula (1), in W%Ch 27 Rlis H R2is F;, R3is

I sopropyl ;

X
R3 >/'\OH
O Xlla
in which X, R1, R2and R3 are as defined above;
HO
RA1
R2""
X
R3 >/\0H
O
5 Xllla
in which X, R1, R2 and R3 are as defined above;
H
R2™ y OH
OH HN - OH
R3 N
O H
10 OH |5

in which X, R1, R2 and R3 are as defined above.

Preference is given to a multistage process for preparing the compounds of the

formula (1), in which
15



R4, RS are ethyl or nethyl; 5PG s benzoyl or acetyl; Xis (CH2)3. The
follow ng exanples illustrate the process without restricting it. Schenes 1

and 2 depwot2oimassexenpl ary manner the preparati on proeessEr2010/06462 0 : 41
,4,1 a) ELT, a)_co, 00 o _c 57

R1 is H;

R2 isF;

R3 s isopropyl;

R4, R5 are ethyl or methyl;
5 PG s benzoyl or acetyl,

X is (CH2)s.

The following examples illustrate the process without restricting it.

Schemes 1 and 2 depict in an exemplary manner the preparation process.



WO 2011/ 023755PCT/ EP2010/ 062462 30 Exanples Exanple 1 Conpound ||

53- Hydr oxy- 4- net hyl - 2- net hyl ene- pentanoi ¢ acid ethyl ester Ethylacrylate
(230 m, wWok61mmb7551. 0 eq), isobutyral dehyde (267 m, 2ped/pPeé10/082486 €q)
and DABCO (167 g, 1.49 nol, 0.69 eq) were m xed together in the 3 conponent
solvent m xture (300 m PEG 400, 220 m EtOH 37 nl water) and.stirred for

12 d. 1HNWMR (CDClI 3) showed about 20% of the acrylate remai neds&in the
reaction m xture. 10DABCO (77 g, 0.69 nol, 0.32 eq) and al ge€hyde (100 mi,
1.10 nmol, 1.1 eq) were added and the m'xture was al | owed yrréng for 7 d

(NMR showed nearly conpl ete consunption of the acrylate). (1 1) was
added and the aqueous | ayer was extracted with MIBE (I x 8 \gﬂ, 3x 350 m).
The conbi ned organic |ayers were washed with NaHSO4 (2 Mo t he pH of

the resulting aqueous |ayer was about 3. 15 The conbi ned, g | ayers
were washed with half conc. NH4AC (2x 150 ml ), NaHCO3 (360~gil), brine (400
m), dried with MySO4 and concentrated to yield a yell ow 6i I which was
dried in vacuum (0.4 nbar) for 335 g (90% of the Baélis-HiIIman
adduct were obtained as a yell . 1H-NVR (500 MHz, d6-DMS0): 8 = 0.74
(d, J =6.9 H, 3H), 0.88 (d, Hz, 3H), 1.22 (t, J= 7.2 Hz, 3H)
1.68-1.82 (m 1H) 4.09-7 CATI8TAT 23T T J.H),¢487(d J=5.2
Hz, 1H), 5.77-5.80 (m 1H)=X6.11- 3 (m 1H. EyaaneZCCanpoundIVC]-IO

\\1#\

B

P
2 .
~ H 2 N
2 §x7 RS
~ §3f oy
Egg -
zz g 2 o >
7 H
p=4 H
= rouQ? o d
2 &
H
H
H
[$)
° \ P
5 o
I
o & 3
= T <
8 [ &
o " T
i
@] >

28

I
=)
3

%
4
%

%

H

H

%
%
A
a7
Tz
4
I/
o7
g
Z

OH

CH

AcOH, Water,

Reflux
N—NBn

OH

cl
o o NaH, [CHy(CH,)IN |
\ru\/U\OEt +
lla llla
o )o

NH,
OH O
+
OEt
OB pasco, pea, °
» PEG, 1. H,0, HBF,, NaNO,,, 0-5 °C
i )
2. SP1, Pd(OAG),, ACN ; 40 °C

FEEEEEEEECECRELEECET
88%

EtOH, water ; RT

Scheme 1
A
Y



-.).LO & 25100 g 4- (4- Ami nophenyl)-butyric acid in 400 mMl water are
treated with 43 m conc. sulfuric acid 96-98% at 15-38C (exotherm c

addi ti on)wofwilmeesd by treatnent with 38,5 g sodi um nit pcraEpeeobeDerd wat er
at -3Cto 0OCto formthe correspondi ng di azonium WO

2011/ 023755PCT/ EP2010/ 062462 31 salt. In a separate vessel 103 g conpound
1, 1.26 g palladium (ll)-acetate and 5 g charcoat are suspended in 380 nL
acetonitrile. The suspension is heated to 43C anesd he col d di azoni um
solution is added at 42-49C over 2 h and the rgaction mxture is stirred at
this tenperature for another 2 h. zAfter cool ipg to 25C ttlgf&esultlng
mxture is 5filtered over 25 g ceI‘Z"ite. The filfter cake is wmashed with 530
m ethyl acetate, followed =1\..phase—spit—the ethyl

acet ate phase is concentratjed under reduced pessur;e and 200 g |conpound |V
are obtained as a dark purple oily liquid, witeh is used in the next step
w thout further purification. 10 Exanple 3 Esapound V 200 g conpound IV is
solved in 650 nl ethanol and 4.7 m sulfurit ‘acid 96-98% are added. The
solution is heated to 55C and mai ntained at 55-58C for 3 h to flormthe
correspondi ng ethyl ester. [The ethanol solution is cooled to arnbient
tenperature and 15is used ijn the next step without treatnent. HExanple 4
Compound VI Via ~o

o

50 °C
NaOMe, MeOH,
heptane, 40°C
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0 OHOOHO 0 20126 g sodium acetate and a solution of 162 g benzyl hydrazi ne
di hydrochloride in 250 mM water are added to the ethanol solution of
conpound woderiioegdsf rom exanpl e 3. The mixture is then keatmpditoc1s6f | UX
(83C) and maintained at this tenperature for 6 h before cooling to ambient
tenperature. A first portion of 205 m mater are added over 15 m nutes and
the suspension is cooled over night at 3nbi ent tenperature. The
25suspension is the cooled to 5C and a second portion of 205 m water is
added. The slurry is stirred for another 1.5 h at 5C, filtered, washed once
wi th 20&xampdesanol /water (3:2) and four tinmes with 100 mi water. The wet
filter cake is then slurried WD 2011/023755PCT/ EP2010/ 062462 32 for 2 h in
750 m tert.-butyl nmethyl ether, filtered, washed with 150 m tert.-butyl
et hyl  ebgipl@nd finally dried under reduced pressure to afford 156.9 g
conpound Vi as a grey crystalline powder (6596y|eld over three steps based
on 4- (4CAamp@pwehyl ) butyric acid). 5 Exanple 5 Conpound |V

2- 4 3 d et hyl t
Tonnt | | ALY PEBR G FRIIe s SRR 4k BB B A L o Dl fced Tn &

3- neeke@trﬁyla@’ylatmwn{l@mmol ﬂ(ﬂé@)\/\/wd)bbyyrélajehw@qzesrﬁfmz 050101, WSeeegdded
and the m xture was to -3C (inner tenperature). Sodlumnltrlte(6 01

g, 87 nﬁﬁF‘)DABQOZ@%Q an‘ff%m0|mﬁ§9aﬁﬁié{%¢r§6n'§?6\ﬁﬂ>gethﬁ'ém thRe3 $OMREPNeRNp. was
Ry RPN o8y ot PECPLGH L EIOR, 8 e 41d Syrdlg 2. 1k
acet oni NMReCDls) siuahest] albanltl 208 of e 8étyRa¢ redainadan ébhareadtionmeixturenp 6C) .

10 DABCO (77 g, 0.69 mol, 0.32 eq) and aldehyde (100 ml, 1.10 mol, 1.1 eq) were added
and the mixture was allowed stirring for 7 d (NMR showed nearly complete
consumption of the acrylate). Water (1 |) was added and the aqueous layer was
extracted with MTBE (1x 800 ml, 3x 350 ml). The combined organic layers were
washed with NaHSO4 (2 M) until the pH of the resulting aqueous layer was about 3.

15 The combined organic layers were washed with half conc. NH4Cl (2x 150 ml), NaHCO3
(300 ml), brine (400 ml), dried with MgSO4 and concentrated to yield a yellow oil which
was dried in vacuum (0.4 mbar) for 10 h. 335 g (90%) of the Baylis-Hillman adduct
were obtained as a yellow oil. 'H-NMR (500 MHz, d-DMSO): § = 0.74 (d, J = 6.9 Hz,
3H), 0.88 (d, J=6.8 Hz, 3H), 1.22 (t, J = 7.2 Hz, 3H), 1.68-1.82 (m, 1H), 4.09-4.18 (m,

20 2H),4.18.4.23 (m, 1H), 4.87 (d, J= 5.2 Hz, 1H), 5.77-5.80 (m, 1H), 6.11-6.23 (m, 1H).

Example 2
Compound IV
OH O
OEt
(0] (0]
— 2+ OEt
H N A N i
H,0, HA, NaNO, Pd(OAc), , ACN
—_— _—
Y
0™ "oH o o 07 oH

25 100 g 4-(4-Aminophenyl)-butyric acid in 400 ml water are treated with 43 ml conc.
sulfuric acid 96-98% at 15-38°C (exothermic addition), followed by treatment with 38,5
g sodium nitrite in 100 ml water at -3°C to 0°C to form the corresponding diazonium



The m xture was then heated up to 65C for 90 mn. The heating was renoved
and the organic solvent was renoved. The brown residue was brought to pH
9.5 wi t h wolkbNaktssThe aqueous | ayer was extracted w t hpTBB2¢18%06246D ).
The conbi ned organic | ayers were washed with water 60 m (conmbined with the
ot her basic aqueous 20l ayer), 100 ml brine (rejected), dried with My504 and
concentrated to yield excess Baylis-Hi Plman adduct as a yellow oil. The
basi ¢ aqueous | ayers were brought to pH 3.5 with NaHSO4 (solid). The
aqueous | ayer was extracted with AcCet (Ix 150 m, 2x 50 m ). The conbi ned
or gani c shiylerasseraretaivessel W0Blg eqyepaurhtl, tabgepaliadivo (Hipageteteiandirgown oi |,

pas5: 1. Shafia) i tushert M RnnE BT, 158 s halRR R4 o 315 ancoi 1
1H NWR ﬂ’@@olWazcﬁﬁurﬁ"ﬂDtlorﬁs*aoQJeGQat(@AQ Gober® MzandH refcih fikturk is 6. 8

Hz, 3H), 1.09 (t, J =7.1 1-1.81m2 00-4.08 (m 2
4. 16 l(_?jgtlrrgea?gms tamgeuagurelfg)‘ anq r@52h7A1@r(qepp iagHo E%EU@(Q@Itmg_q;nxtmpED t R

veort 4Dl Giss Afer 2 S BRRETRYRICH Ehariptsefl i Baat liatelal) Hibwel oy

334, f oaodnB\Béte[r I\Mt&r phad@ silit iHdedybatutateheaslis ot eatr3 diratap rediticed
Conmpound Vi a

4- [ 4- ( 1PERSPAYA 250 AP D L9MBOLEE BY @FS PRI Ad Adtark -pyrpigtaily lipuish 8¢ iSbut yri ¢
acid 5B R [ 1.8 eq.) was suspended in 15 m
H20. Na%e-lé%‘zlln. %adgé&f@ 6\rrlitrﬁf)gﬁ %rtyég ?rﬁaﬁsﬁogdded at 0C. The pH was adj usted
from 11 to 6 by addition of AcOH Then 10.0 g (29.9 mmol, 1 eq) R keto
estm &ong}ptiu g dissolved in 45 m AcOH, were added and the mixture was
ref Ixed*PBPIASh. " After cooling to roomtenperature water (30 m) and AcOEt
(80 M)O@]ﬁ&)md The phases were separated 10 and the aqueous | ayer was

extracted with AcOet (3x 50 m). The conbined organic |ayers were washed
tw ce wi20A geompourd IV ipeived IBRETM)| etiranad andt7 Kel 28thariaagidcdO8lic atet ed to

Y or uena 2R8sUST % BORRAR S nedief 8 5"t el Mafilain o S 45 Br 2 td lardihgng ™ | "
puri fi edoREssEOMAING ety @8R OBR@RMArOREEIGtion ifes3tbd b Brdhtimgeraturd dn@

white solid after
15 s used in the next step without treatment.

Example 4

Compound VI

" OH EtOH, H*

i

Vla
07 “OH 0~ "o

20 126 g sodium acetate and a solution of 162 g benzylhydrazine dihydrochloride in 250
ml water are added to the ethanol solution of compound V derived from example 3.
The mixture is then heated to reflux (83°C) and maintained at this temperature for 6 h
before cooling to ambient temperature. A first portion of 205 ml water are added over
15 minutes and the suspension is cooled over night at ambient temperature. The

25 suspension is the cooled to 5°C and a second portion of 205 ml water is added. The
slurry is stirred for another 1.5 h at 5°C, filtered, washed once with 200 ml

ethanol/water (3:2) and four times with 100 ml water. The wet filter cake is then slurried



15crystallization from AcCEt. The seed crystals so obtained were added to
the crude oil in AcCEt (30 m). The fornmed crystals were filtered and dried
on air towpizelih24758 g (41% of the pyrazol one as a red- pcowr260/o6Ti62 HPLC:
tR=12.18 mn (YMC J" sphere ODS H 80 20x2.1 nm 4pm A: H20+0. 05% TFA,

B: MeCN, 4%95%B in 2 min, 1nL/mn, 30C); Mass (ESt+) (C24H28N203): cal cd.
20 392, found 393 [M+H. Exanple 7 npound VI

4-[ 4- (1- Benzyl-5- hydr oxy- 3-i sopropyl - 1H pyrazol - 4-yl net hyl ) - phenyl ] - butyric
acid ethyl 25ester 1.1 m (15 mml, 2 eq.) acetyl chloride was careful ly
added t for4dhnh 7600M f@itt- hutuhtrathydatfmercﬁkbenedgwas\he@wtho156 ml &r0- bgpt!(l?nethyiml )

benzyl razol wer e added and the m xture red for rt. The
oot vont S ARl TR RTRES ol Breghl o 455d bRosets e et and
dried i graqperygmaliine powder @5% Jie(d s fthred stbgg bRSk lonas- (4-ARIMBPhENVYIF N
viscous oil. "~ WD 2011/ 023755PCT/ EP2010/ 062462 34 HPLC. tR = 1.42 mn (YMC

J' sphebétmsaqtd)so 20x2.1 mm 4pm A: H20- FO.05% TFA, B: MeCN, 4% 95%B in
2 mp, 1nt/mn, 30C); Mass (ES+) (C26H32N203): cal cd. 420, found 421 [ MtH].
5 Exanmple 8 Oorrpound VI

Example 5

Compound IV
2-[4-(3-Carboxy-propyl)-benzyl]-4-methyl-3-oxo-pentanoic acid ethyl ester

10  Aniline (15 g, 84 mmol) was ground in a mortar and then placed in a 3-neeked flask.
Water (30 ml), followed by 50 ml aq. HBF4 (50%) were added and the mixture was
cooled to -3°C (inner temperature). Sodium nitrite (6.01 g, 87 mmol), in 20 ml water,
was added so slowly that the inner temp. was always below 0.5°C. After complete
addition of the nitrite, the Baylis-Hillman adduct (compound Il) (20.4 g, 119 mmol), in

15 200 ml acetonitrile, was added, followed by 5% Palladium acetate (inner temp 6°C).
The mixture was then heated up to 65°C for 90 min. The heating was removed and the
organic solvent was removed. The brown residue was brought to pH 9.5 with 2 M
NaOH. The aqueous layer was extracted with MTBE (3x 100 ml). The combined
organic layers were washed with water 60 ml (combined with the other basic aqueous

20 layer), 100 ml brine (rejected), dried with MgSO4 and concentrated to yield excess
Baylis-Hillman adduct as a yellow oil. The basic aqueous layers were brought to pH
3.5 with NaHSO4 (solid). The aqueous layer was extracted with ACOEt (1x 150 ml, 2x
50 ml). The combined organic layers were dried with MgSO4 and concentrated to yield
a brown oil, which was purified by chromatography on silica (n-heptane/AcOEt 4:1-

25 >3:1->2:1) to yield the product (17.6 g, 52.6 mmol, 63%) as a yellow oil. "H-NMR (500
MHz, ds-DMSO): 8 = 0.79 (d, J = 6.8 Hz, 3H), 0.96 (d, J = 6.8 Hz, 3H), 1.09 (t, J =
7.1 Hz, 3H), 1.71-1.81 (m, 2H), 4.00-4.08 (m, 2H), 4,16 (dd, J=7.6, 7.8 Hz, 1H), 7.05-
7.13 (m, 4H), 12.03 (bs, 1H); HPLC: tgr = 1.46 min (YMC J’ sphere ODS H 80
20x2.1mm, 4um, A: H0+0.05% TFA, B: MeCN, 4%— 95% B in 2 min, 1mL/min,

30 30°C); Mass (ES+) (C19H260s): calcd. 334, found 335 [M+H]".



1I0VIVIIVITT 41.0 g (97.5 mol, 1.2 eq) pyrazole VI was dissolved in 225 nL
MeTHF at 50C. To this solution 8.3 g (102 nmol, 1.25 eq) Li O Bu was added
and t he mveturw2smss heated to reflux tenperature. 45.3 gctg&P2@omemb) fl ouro
sugar VIl was dissolved in 225 nL 15MeTHF and added dropw se over a period
of 50 mn to the refluxing reaction mxture. The reaction was kept at this
tenperature for 5 h. The pH of the reaction m xture was adjusted to 7 using
5 nL 3M hydrochloric acid. After the addition of 70 nL water the aqueous
phase was separated. The organi c phase was extracted with 50 nL water and
twi ce wExangoe fL sodi um chl oride solution 20 (4% . The sol vent was

exchang t 0 n-pr,ppanol by concentration and addition of 300 nmL n-propanol
fol |l owe Woéﬂqg\{ pic distillation of another 70 nL. WO

2011/ 023733 B MR8 UNIP6XRABIsFropYI-1 HQQy?aiblMhﬂmhw-bﬁénwji@u@@i@'a%ﬁﬂ to room
tenperature resulting in a slow precipitation of the product. During
another 30 m n the suspension was cooled to OC and was stirred for |h at

L S AL D et Wi 1L A5 e G SR O\ R
Sobt ai ng4l42kRANE raikDl -3 elqt)as ddueadat| WEL-Thie pH Waa=afusted G&Bn (1dab @byt ed
for C53H54FN2010 897.37571) Exanple 9 10 Conpound VI I| ,
addition of AcOH. Then 10.0 g (29.9 mmol, 1 eq) [-keto ester (compound V), dissolved
in 45 ml AcOH, were added and the mixture was refluxed for 4 h. After cooling to room
temperature water (30 ml) and AcOEt (80 ml) were added. The phases were separated
10  and the aqueous layer was extracted with ACOEt (3x 50 ml). The combined organic
layers were washed twice with 20 ml sat. aqueous NH4Cl, dried with Na>SO4 and
concentrated to yield a brown-orange oil. The oil was dried by azeotropic distillation
with toluene (2x 30 ml). An aliquot (1 g) of the crude product was taken and purified by
column chromatography (AcOEt-> AcOEt/EtOH 20:1) to yield a white solid after
15  crystallization from AcOEt. The seed crystals so obtained were added to the crude oll
in AcOEt (30 ml). The formed crystals were filtered and dried on air to yield 4.8 g
(41%) of the pyrazolone as a red-brown solid.
HPLC: tr = 1.18 min (YMC J’ sphere ODS H 80 20x2.1mm, 4um, A: H,0+0.05% TFA,
B: MeCN, 4%— 95% B in 2 min, 1mL/min, 30°C); Mass (ES+) (C24H2sN20s3): calcd.
20 392, found 393 [M+H]".

Example 7
Compound VI
4-[4-(1-Benzyl-5-hydroxy-3-isopropyl-1H-pyrazol-4-ylmethyl)-phenyl]-butyric acid ethyl
25 ester
1.1 ml (15 mmol, 2 eq.) acetyl chloride was carefully added to 40 ml EtOH with water
bath cooling. After 10 min 3.0 g (7.6 mmol) benzyl pyrazolone were added and the
mixture was stirred for 4 h at rt. The solvent was removed, the residue oil was distilled
with 3x 20 ml AcOEt and dried in vacuum to yield 3.4 g (>100%) of the ester as a
30 vyellowish viscous oil.



VIVIIVITI 150 g (349 mol ) pyrazole VI and 197 g (349 mmol ) flouro sugar
VII were dissolved in 2720 nL acetonitrile and the m xture was heated to
refl ux tewpeoatasss 47 nL (334 mmol, 0.96 eq) triethyl arcmEPR0B6562L
acetonitrile was added at this tenperature over 15a period of 3 h. After
the addition the solution was stirred for another 3h at reflux tenperature.
800 nL water was added whil e keeping t B tenperature above 60C. The m xture
was cooled slowy to roomtenperature over night. The resulting suspension

was cooled to 5C and stirred at this tenperature for 2.5 h. The product was
filteredPlkaghed! 4@irgie WMMG Jklamere @DS&hh@IO 221 Tempidum, 4v.0H:0+ao%r ThAd

‘é;;ﬁgl 2'818}?@%06 0ok BRI EREMR, 368); sl QEsSheHanyBs: SAled' ned-
_254- {4- @0!3%@;]3@ [M;ﬁ] 3R, 4R, 55, 6R) - 5-f | uor o- 3, 4- di hydr oxy- 6- hydr oxynet hyl

t et rahydr o- pyr an- 2-yl oxy) - 3-i sopropyl - 1H pyrazol - 4-yl net hyl] - phenyl | - N-(2-h
ydroxy- 1, 1- bi swydroxynet hyl - et hyl ) - butyram de WO

20117 02578E ¢S PEP2010/ 062462 36 VI 11X 106 g (114 mol) pyrazole Vi1l and
107.5 gddhidour®Vill 7- 8 eq) 2-ami no-2- hydroxynet hyl - propane-1, 3-diol were
di ssol ved in 90Q nL tert-butanol. 26.5 g (228 mmmol, 2.0 eq) potassium
tert-butylate s,added and the reaction m xture was heated 5to 45C and
stirred for 2.5'h at this tenperature. 28.5 g concentrated sul phuric acid
in 250 nL water¢ and subsequently 800 nL water was added whil e keeping the

t enperat ure ab 40C. The organic solvent was distilled of under reduced
pressurW@O n” et hyl acetate was added and the resulting biphasic

m xture i rredsnat roomtenperature over night. The organic |ayer was
washed three_t ith 850 nmL 10 sodi um hydrogen carbonate solution (5%
and twic t'h, 850 sodiumchl oride solution (5% and filtered though
charcoal . Th Ogi&’ar il was washed three times with 200 nL ethyl acetate.
The resulting solution of XI was concentrated to a volune of 150 nL and was
used for the ne tep without further purification. 15Exanple 11

N——NBn BZO
= OH BzO
0 R
Foo Br
+ BzO
BzO OBz
=
07 07 ™
10 Vi Vil Vil

41.0 g (97.5 mmol, 1.2 eq) pyrazole VI was dissolved in 225 mL MeTHF at 50°C. To
this solution 8.3 g (102 mmol, 1.25 eq) LiOtBu was added and the mixture was heated
to reflux temperature. 45.3 g (81.2 mmol) flouro sugar VIl was dissolved in 225 mL
15 MeTHF and added dropwise over a period of 50 min to the refluxing reaction mixture.
The reaction was kept at this temperature for 5 h.
The pH of the reaction mixture was adjusted to 7 using 5 mL 3M hydrochloric acid.
After the addition of 70 mL water the aqueous phase was separated. The organic
phase was extracted with 50 mL water and twice with 50 mL sodium chloride solution
20 (4%). The solvent was exchanged to n-propanol by concentration and addition of 300
mL n-propanol followed by azeotropic distillation of another 70 mL.



Compound |

4-{4-[5-((2S, 3R 4R, 5S, 6R) - 5- Fl uor o- 3, 4-di hydr oxy- 6- hydr oxynet hyl -t etrahydro
- pyr an- 2-wbasyye2dwsssopr opyl - 1H pyrazol - 4- yl net hy1] - phenylirAaR2qi8/0baadz oxy- 1, 1
- bi s-ydr oxynet hyl - et hyl ) - but yram de 20XI'1 To a solution of pyrazole Xl
in ethyl acetate (total volunme 150 nlL) 650 nL net hanol was added. 7.5 g

pal I adi um hydr oxi de on charcoal (20% 5 % wat er) was added to the sol ution.
The reaction mxture was stirred for 21 h under a hydrogen atnosphere of 1
WO 2011/ 023755PCT/ EP2010/ 062462 37 bar at 25C. The catal yst was filtered of
and waslﬁbmin@mhtmsolmtomma@rcoore@tcnrcgmitempewa&wrgswéing in araboed under

reduced res 165 | ac ta was,, added. The agque

| yor CuatediRoh it bicwitr, Suih pRERE DM nB RS enson vl CSHiE RO
organic aﬁ@|W@d“§t|r\@e$fdrem)a’tqa||sLt@ﬁﬁferét@|ﬁélCﬁfé ProRisietvas fikBRdymednet fSusthesi on
was cooled to 27C and a few seed crystals were added. The suspensi on was

st i rr edWith 8OLxtbanel ajitt diediat bR (proderctediasd Presseredd4 gdéhéd omilhwas i
vat eg aggtaqiéé&\d under reduced pressure at 25C. 34.2 g (52% two steps) of |
was Obt aine nple 12 10 Conpound XI

4-{4-[1 4 r% hyl -t
etiahg/d%g@?érzﬁ_ RéRfogﬁdg[ @ﬁ) rﬁ/’ gyrazgl cgl'cnké‘{jécfﬁéf' ?_’%ﬁ%ﬁw 6@(% hy
dr oxy- 189718767\dir oxynet hyl - et hyI ) - butyram de Vi I I X

Example 9
10 Compound VIII
N——NBn BzO
~ “oH BzO 0

0 R

+ / Br B0 OBzN _
BzO :OBz
0”0

Vi VIl VIl

150 g (349 mmol) pyrazole VI and 197 g (349 mmol) flouro sugar VIl were dissolved in
2720 mL acetonitrile and the mixture was heated to reflux temperature. 47 mL (334
mmol, 0.96 eq) triethylamine in 366 mL acetonitrile was added at this temperature over
15 a period of 3 h. After the addition the solution was stirred for another 3h at reflux
temperature. 800 mL water was added while keeping the temperature above 60°C.
The mixture was cooled slowly to room temperature over night. The resulting
suspension was cooled to 5°C and stirred at this temperature for 2.5 h. The product
was filtered, washed twice with 440 mL ethanol, twice with 470 mL water and dried at
20 40°C under reduced pressure. 242 g (76%) of VIl was obtained.

Example 10
Compound XI

25  4-{4-[1-Benzyl-5-((2S,3R,4R,5S,6R)-5-fluoro-3,4-dihydroxy-6-hydroxymethyl-
tetrahydro-pyran-2-yloxy)-3-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-hydroxy-
1,1-bis-ydroxymethyl-ethyl)-butyramide



15105 g (116 mmol ) pyrazole VIII and 114 g (932 mol, 8 eq)

2- am no- 2- hydr oxynet hyl - propane-1, 3-diol and 48.6 g potassium carbonate
(348 molwo20agp3were suspended in 400 m N, N-di net hyl - cetrenidesc24he
reaction m xture was heated to 45C and stirred for 7.5 h at this
tenperature. 750 m 2-net hyl -tetrahydr% urane was added and the m xture was
cooled to 5C. The suspension was filte 8d over charcoal and 250 ml 2-

20met hyl -t et rahydr of urane was added. The filtrate was added to a sol ution
of 200 g sodiumchloride in 800 mM water and the phases were separated. The
organi ¢ _phase was washed twice with 5% NaCl sol W@snd finally
concentr at under reduced pregsure. The residuerwas din 800 m
et hyl acétatgane @ sol uti;ﬁg@s washed three tis aw m 8% NaCl
sol ut i on.esThexorgar phas’e finally 25 filtered o %8*
concentrated o 150 m ynder rébuced pressure and wa sed for £he hext
step wi thout rther pLﬁl/fl cation. WO 2011/023755P P2010/ 062462 38
Exanpl e 13 Cohpound | X VIIIIX 60 g (63 mmol ) pyrazole VIII was

di ssolved in 210vmL THF and 3 g pal |l adi um hydroxi de on ckarcoal (20% 55%

d h hanol dded, and th
Feact ) ofl DR Adn iy Bfe? Sed hethas 6 s BB 7 ar iR oh 8 2588 s 0 of 6 bar
at 70C. hjhRx§ ﬁ{e@ﬂuw%ﬂrom%-fﬂé we\fér@tns%ad/ewaﬁ%@ M’I.V@rt%'f@’f&'%@@eﬁm' vent s

wer e rem)ved under reduced pressure. The resulting crude product | X (55.6
9) was ovedl, 4} eg heotassit nsteshbuiytetie wastagdesieangpine reiagtien orixture was

15005 34985 anBRifteasr 2 h at Hié Tiiderdilil. 263 § boRteilrat8l sERUAE DM

1580 .3
250 mL water and subsequently 800 mL water was added while keeping the

temperature above 40°C. The organic solvent was distilled of under reduced pressure.
1200 mL ethyl acetate was added and the resulting biphasic mixture was stirred at
room temperature over night. The organic layer was washed three times with 850 mL

10  sodium hydrogen carbonate solution (5%) and twice with 850 mL sodium chloride
solution (5%) and filtered though charcoal. The charcoal was washed three times with
200 mL ethyl acetate. The resulting solution of X| was concentrated to a volume of 150
mL and was used for the next step without further purification.

15 Example 11
Compound |
4-{4-[5-((2S,3R,4R,5S,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-tetrahydro-pyran-
2-yloxy)-3-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-hydroxy-1,1-bis-
ydroxymethyl-ethyl)-butyramide

HO HO
o) o]
Frue le) F 1 Jo}
% = OH A = OH
HO  OH HO  OHiN,
7 oH N oH
N N
o H on 0 OH
20 Xl |

To a solution of pyrazole Xl in ethyl acetate (total volume 150 mL) 650 mL methanol
was added. 7.5 g palladium hydroxide on charcoal (20%, 55% water) was added to the

solution. The reaction mixture was stirred for 21 h under a hydrogen atmosphere of 1



Exampl e 14 Conpound X

4-{4-[5-((25, 3R 4R, 55, 6R) - 5- Fl uor o- 3, 4-di hydr oxy- 6- hydr oxynet hyl -t etrahydro
- pyr an202wgl20xyge3B3si sopr opyl - 1H pyrazol - 4-yl met hy1] - phemrygirhepbarbywsiae2 aci d
met hyl ester WD 2011/ 023755PCT/ EP2010/ 062462 39 55.6 g pyrazole I X was
di ssolved in 600 nL met hanol and 100 met hanol was distilled to renove
residual water. 3.9 g sodium nethyl ate 825@6solution I n nmethanol) was added
and the reaction mxture was stirred for 1 h at 35C. The reaction mxture 5

was adjusted to an apparent pH 5 using 0.67 nL concentrated sul phuric acid
and conbenat 25dd the eatabistiwasdilterstbohand Washee svitht $2gmb.olater ohhevakganics hed

The r esaBVEH HetRieminvsl Lidee Rl RSl ARt b S SELERE R RRIE
further Tparddu udayRraiad wadheLAMBOWHIML ethyl acetate and was filtered.

i
4-{4-[5- %( 2S, 3R, 4FL2j,NgdSz 6R) - 5- Fl uor o- 3, 4- di hydr oxy- 6- hydr oxynet hyl -t et r ahydr o
- pyr an- AhgirggigyaBonigasisr spyentwaspiaraewd ungenredngad prssnig. The predglr oxy- 1, 1

- bi szyd - = ) :

2011? 02%§@|@%&ﬁ%§(&32%@%ﬁ@@ 1%‘\37\/ g&ed cry%@mre \A\Qded. The suspension was
stirred at 20°C over night and the product was filtered, washed with 35 mL water and
dried under reduced pressure at 25°C. 34.2 g (52%, two steps) of | was obtained.

Example 12

10  Compound XI
4-{4-[1-Benzyl-5-((2S,3R,4R,5S,6R)-5-fluoro-3,4-dihydroxy-6-hydroxymethyl-
tetrahydro-pyran-2-yloxy)-3-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-hydroxy-
1,1-bis-ydroxymethyl-ethyl)-butyramide

HO
BzO
Fun o
% OH
Fun lo) o — OH
OH HO OH
k] = + N\N/ OH
BzO OBN_ HN
N OH N
Q o OH
°)

Vi X1

15 105 g (116 mmol) pyrazole VIl and 114 g (932 mmol, 8 eq) 2-amino-2-hydroxymethyl-
propane-1,3-diol and 48.6 g potassium carbonate (348 mmol, 3 eq) were suspended in
400 ml N,N-dimethyl-acetamide. The reaction mixture was heated to 45°C and stirred
for 7.5 h at this temperature. 750 ml 2-methyl-tetrahydrofurane was added and the
mixture was cooled to 5°C. The suspension was filtered over charcoal and 250 ml 2-

20  methyl-tetranydrofurane was added. The filtrate was added to a solution of 200 g
sodium chloride in 800 ml water and the phases were separated. The organic phase
was washed twice with 5% NaCl solution and finally concentrated under reduced
pressure. The residue was dissolved in 800 ml ethyl acetate and the solution was
washed three times with 750 ml 5% NaCl solution. The organic phase was finally

25  filtered over charcoal and concentrated to 150 ml under reduced pressure and was
used for the next step without further purification.



40 27.2 g pyrazole X was dissolved in 38 nL nethanol. This solution was
added over a period of 20 mn to a solution of 164 g (1.3 nol, 25 eq)

2- am no- 2vbydrigneymset hyl propane-1, 3-diol in 110 nlL wat er pPCTHEP201086146DN

m xture was stirred for 5 h at 50C. After cooling the m xture to room

t enper ature excess of 2-am no-2- hydroxyrget hyl - 5propane-1, 3-di ol was
filtered of. After concentration of theSfiltrate it was flltered again. The
resulting solution of I was concentrated to a nass of 142 g. The product
was purified by chromatography using Sepabeads SP70 and water and et hanol
as el uebktxammpde 8P treatment with ion exchanger. After |yophilisation 21.3 g

(68% S obtained. 10 Ms (TOF M5 ES+): found [ MF1-1]

mz= 570C2§n@%%F%B¥§ted for C27H41FN309 570. 28) Exanple 16 151 lalll aVv
Compound V 2-[ 4-(3- Et hoxycar bonyl - propyl ) - benzyl ] - 4- et hyl - 3- oxo- pent anoi ¢
acid ethyl ester 3.62 g (60% 91 mmol, 1.15 eq) sodium hydride was
suspended in 200 nL 20tetrahydrofurane 19.7 g (118 nmol, 1.5 eq)

et hyl i sobut yryl ceLgte was added dropwi se within 8 mn at 20 C. A Vi gor ous
gas formation observed. 2.9 g (7.9 mol, 0.1 eq)

t et r abut yl ammoni niodid and 20. 0 g (79 mmol, 1.0 eq) 4-(4-

chloronethyloph butyricacid ethylester were added. The reaction
nlxture .tlrr or 3 hat 60 C. After conplete conversion the mxture
was cool-o t@ oon1 5/tenperature and the suspension was neutralised (pH 7)
with 13 Ti:l7 45 mL WD 2011/ 023755PCT/ EP2010/ 062462

Vil IX

60 g (63 mmol) pyrazole VIl was dissolved in 210 mL THF and 3 g palladium
hydroxide on charcoal (20%, 55% water) was added to the solution. 420 mL ethanol

10 was added and the reaction mixture was stirred for 6 h under a hydrogen atmosphere
of 6 bar at 70°C. The catalyst was filtered of and washed with ethanol. The solvents
were removed under reduced pressure. The resulting crude product IX (55.6 g) was
used for the next step without further purification.

HR-MS (ESI-FT-ICR): found [M+H]+: m/z=807.3308 (calculated for C46H48FN2010
15 807.328750)

Example 14

Compound X

4-{4-[5-((2S,3R,4R,5S,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-tetrahydro-pyran-
20  2-yloxy)-3-isopropyl-1H-pyrazol-4-yimethyl]-phenyl}-butyric acid methyl ester



41 water was added and the | ayers were separated. The organic | ayer was
diluted with 70 nL ethyl acetate and washed five tinmes with 100 nL sodi um
chl ori de wol2ut1/Br564%) . The sol vents were renpbved under PCEdIPC@O/0PI4ESSUr €.
The resulting yellow oil contained about 7% of ethylisobutyryl acetate.
This inpurity was renoved by stirring the crude 5product at 70 C under
vacuum (0.02 nbar). 29.3 g 8 (94% 92%3guri ty) was obtained. Exanple 17
Compound |

104-{4-[ 3- ((28 3R, 4R, 5S, 6R) - 5- Fl uor o- 3, 4- di hydr oxy- 6- hydr oxynet hyl -t et r ahyd
r o- pyr afi® | oxy) - 5-i sopropyl - 1H pyr azol - 4- yffrexhy 1] - phenyl | - N- (2- h

ydr oxy-1,:1- b| Bydroxthyl ethyl) To a sol Utk%;?‘_86 g (07 mmol)
Compound | ‘n 950 hanol 624 nl sodium-hydr de )s© u (1 M 623
mol , 5. 8%@q)osnais,~ado opwi se. The mixture wis Pt {rre 3
terrperature and neutiralised){(pH 9) with 100 nL 1 M HCl ,Hae
sol ution was concentrated 100 a volune of 650 nL to renove et hanoP 320 nL 1
M HCl solution, 1Q0 nL water and 800 nL diisopropyl et her xwere added. The
product was |soI ated by filtration, was washed with water and

di i sopr §pyd @yEazAMEX wasehssqhvethﬁﬁﬁ el mettenoiraed dOQdeL prefbacel was, 4 g)

i Ponogae RSl R i it 09 bl v i shuflion BEHEHERO 7 4

g (92% wésladwl i tienedction sikiahe Was)stiredviop o wdstr35°Co Mpetradction mixture
254 4-[5-((2S, 3R, 4R, 5S, 6R) - 5- Fl uor o- 3, 4-di hy drox%/ 6- hydr oxynet hyl - t et r ahyd
r o- pyr aM@s adjusted to an apparent pH 5 using 0.67 mL concenfrated sulphurlc acid and

¢ oymmet BoTCeTRpS iR R AR0 it STHE e finchton was el By trhe ™) ° Y
B o e e 0 o S g
Eeacti OH}!?ﬁlLiF?é{]& SN Pg‘?‘%io ih pispP VK'H}‘P.UJ[EH‘@@ ?'Qﬁ UORy tris and after
8h 100 ng EEDQ were added to corrpl ete the reaction. In order to deplete

inpurities the mxture was treated portion wise with 220 nL 1M Li CH
sol U@ i obkxample 15

Compound |
4-{4-[5-((2S,3R,4R,5S,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-tetrahydro-pyran-
2-yloxy)-3-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-hydroxy-1,1-bis-

ydroxymethyl-ethyl)-butyramide
OH
OH

HO

15 HO  OH

o \ OH © o



WO 2011/ 023755PCT/ EP2010/ 062462 42 stirred at roomtenperature for 45h. 15
nm. wat er was added and the aqueous | ayer was extracted seven tines with 40
m. DCM amwlot2eioe3wsst h 20 L propyl acetate to renpve NVPCI/EP2010Pp60461 i €S.
The aqueous product solution was neutralised (pH 8) with 100 pL 1 MLi OH
solution. The solution was concentrated from?25 g to 9 g and few 5 seed
crystals were added. The m xture was st®rred for 4h at OC and the pr oduct
was isolated by filtration washed twice with 3 nL of cold water and dried

in vacuumat 40 C. 0.73 g (57% of conpound I was obtained as col ourl ess
sol i ds. 21 gparqrcie Xsva@dissalvedxn 88 gL (aethaneoll. Y hisf salotigrowad adided oves a
suspended .i nL et hanpl a tirred at, 40 for. 3.,h. 1.8 nL .5 mol,
02" ey beet kel P e BRied S 4 he A et iga e Y BE IV ed 1 a
better ptrdpdrrbl 8-@Brinal 10 @arwatel UthoreRtibamikréwas stited astH ansdn xture
was stirred for 5 h at 40 C A quarter of the solution was trated with 66
pl conc éher gpelinginephixtyre tadpam(terey atynel exeess ofl 2-aatn@gHhwlrexymetyl-0. 5 ni
sat ug at , i i . :

o essar Bropa fioagol ae dMorst i ARpLESRRAER QI TEHIRLE Lt lorbd Saht
concent Makads@liting sblutenwidevas e@sheeattatbe®sal rtass Ofel 4065 i TheeprodacWasxt r act ed
with ethyl acetate and water. The organic I?/er was concentrated and

suspend e b HOBEOUARPESEN S FrPeare §Fduand Water ancelyaldim) Sbsbound
X i | ; I | 0 .
Spo- ot Fy P BT et WARIOH Y Ehoers BREFRpRRSRAYTE 1 Bg Bh Be B ey

and 0. 18btpiied.0 nmol, 0.3 eq) Li & Bu were added. The m xture was stirred at
roomtenperature for 18 h. The reaction m xture was added to 65 niL water
and1@0 MS KEGEMS bt faumd [BWH]anch/z58710a28 éxhlalated4or GR7MATHRN3Ohe aqueous

| ayer w?)? ggbr acted with 40 nL MeTHF and the conbi ned organic |ayers were
washed 9 imes 30 with 20 nL NaCl solution (109 and were concentrated
under reduced pressure to give 3.9 g (88% X as slightly yellow solid. WO
2011/ 023755PCT/ EP2010/ 062462

Example 16
cl Q@ 0
o7
)YYOV + —
O O
SN
SN

15 lla llla v

Compound V

2-[4-(3-Ethoxycarbonyl-propyl)-benzyl]-4-methyl-3-oxo-pentanoic acid ethyl ester
3.62 g (60%, 91 mmol, 1.15 eq) sodium hydride was suspended in 200 mL

20 tetrahydrofurane. 19.7 g (118 mmol, 1.5 eq) ethylisobutyryl acetate was added
dropwise within 8 min at 20 °C. A vigorous gas formation was observed. 2.9 g (7.9
mmol, 0.1 eq) tetrabutylammoniumiodid and 20.0 g (79 mmol, 1.0 eq) 4-(4-
chloromethyl-phenyl)-butyricacid ethylester were added. The reaction mixture was
stirred for 3 h at 60 °C. After complete conversion the mixture was cooled to room

25 temperature and the suspension was neutralised (pH 7) with 13 mL 0.5 M HCI. 45 mL



43 Exanple 19 Compound X1l 6.0 g (10.5 mol) VIII1 was dissolved in 40 nL
THF, 20 nL water and 10 nL t-butanol. 10.5 nL (1M 10.5 nmol, 1.0 eq) NaOH
sol uti on weoaddsdsi n 3 portions within 3 h. 5 The firstcz/Er2dilo@e146aCt i ON
tenperature was kept at 40 C and stirred afterwards at roomtenperature
over night. The reaction m xture was concentrated to a volunme of 20 ni,
diluted with 30 nL water and extracted wWth 100 nL DIPE. Traces of D PE in
t he agqueous | ayer were renoved by azeotropic distillation. The product
solution was cooled to 0 C and 9.5 nL 1M HCl solution was added (pH 5). The
aqueous Waterdwas added anddbe dayeds were isepatatednl hevargasic \alyehwaa dduteghalitial ”Oed

' . 49 Xl | i,.sol at i aht | ) li dS,.,0 d
W Yoo Myt atiany agshed Tie BCh dB0AL POkl eRloRHE BRulcBke on was
cool ed trheGdiverdd weBe témdvedliRber ”Rd3cedprésRir8YTH® Feiiig pelmMdoR domtaiddd 161
mmol , 0. 99 e%) CASI BUT were added and the m xture was stirred for 5 mn at

0 C.' 20aRgui1%6Y etrdisobutyoyl asgater THisviewaIriawas remeves byrsiising Bie erdeur e
 xt b e PO 7066 Binef Lrlith & GF e, P0G NE Lk A P SR,
WO 2011/ 023755PCT/ EP2010/ 062462 44 C ai nms: 1A process for preparing
conpounds of the general formula (1): in which the neanings are
Example 17
Compound |
10 4-{4-[3-((2S,3R,4R,5S,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-tetranydro-pyran-
2-yloxy)-5-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-h
ydroxy-1,1-bis-hydroxymethyl-ethyl)
To a solution of 86 g (107 mmol) Compound IX in 950 mL ethanol 624 mL sodium
hydroxide solution (1 M, 623 mmol, 5.8 eq) was added dropwise. The mixture was
15  stirred for 6 h at room temperature and neutralised (pH 9) with 100 mL 1 M HCI
solution. The solution was concentrated to a volume of 650 mL to remove ethanol. 320
mL 1 M HCI solution, 100 mL water and 800 mL diisopropylether were added. The
product was isolated by filtration, was washed with water and diisopropylether and
dried in vacuum at 40 °C. The crude product (48,4 g) was suspended in 500 mL
20  diisopropylether stirred for 1 h, isolated by filtration, washed with diisopropylether and
dried in vacuum at 40 °C. 47.1 g (92%) XIl was obtained as slightly yellow powder.

Compound |
25  4-{4-[5-((2S,3R,4R,5S,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-tetranydro-pyran-
2-yloxy)-3-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-hydroxy-1,1-bis-
ydroxymethyl-ethyl)-butyramide
1 g (2.1 mmol) Xll and 300 mg (3.2 mmol, 1.5 eq) tris were dissolved in 3 mL NMP.
734 mg (3.0 mmol, 1.4 eq) EEDQ (2-ethoxy-1-ethoxycarbonyl-1,2-dihydrochinolin) was
30 added and the reaction mixture was stirred at 55°C for 16h. After 6h 91 mg tris and
after 8h 100 mg EEDQ were added to complete the reaction. In order to deplete
impurities the mixture was treated portion wise with 220 mL 1M LiOH solution and



R1IH and R2 F; or RIF and R2 H or 10 R1F and R2 F; R3(Cl-C8)-al kyl, where
one, nore than one or all hydrogen(s) may be replaced by fluorine;

X( G - C3) -wbkylangiss( C2- C3) - al kenyl ene; whi ch conpri ses apmEpRNgG/062462
mul ti stage process in which 15 A Preparation of the beta-keto-ester A 1.

t he conponent of the formula (I1) 0 RBOR4 Il 20 in which R3is
(C1-C8)-al kyl, where one, nore than onéZor al hydr ogen(s) nay be repl aced
by fluorine;, 25R4is (Cl-C8)-alkyl; is reacted with 0.5 to 2 equival ents of

conmpound of the forrmula (111)
stirred at room temperature for 45h. 15 mL water was added and the aqueous layer

was extracted seven times with 40 mL DCM and twice with 20 mL propyl acetate to
remove NMP and impurities. The aqueous product solution was neutralised (pH 8) with
100 pL 1 M LiOH solution. The solution was concentrated from 25 g to 9 g and few

5 seed crystals were added. The mixture was stirred for 4h at 0°C and the product was
isolated by filtration washed twice with 3 mL of cold water and dried in vacuum at 40

°C. 0.73 g (57%) of compound | was obtained as colourless solids.

10 Example 18
Compound X
40 g (45 mmol) of compound VIl was suspended in 200 mL methanol and stirred at 40
°C for 3 h. 1.8 mL (9.5 mmol, 0.2 eq) sodium methylate was added. 45 mL THF were
added and resulted in a better stirrable and a clear solution after 10 min. The reaction

15  mixture was stirred for 5 h at 40 °C.
A quarter of the solution was trated with 66 ul concentrated sulphuric acid (pH 3) and
neutralised (pH 5-6) with 0.5 mL saturated NaHCOs solution. The solution was
concentrated under reduced pressure and three times 20 mL water was added and the
mixture was concentrated each time under reduced pressure. The residue was

20 extracted with ethyl acetate and water. The organic layer was concentrated and
suspended twice in 60 mL DIPE and filtered each time. 4.2 g (64%) compound X was

isolated as slightly yellow solids.

Compound XI

25 4.0 g (6.5 mmol) SP8 methyl ester was dissolved in 16 mL NMP. 1.7 g tris (14 mmol,
2.2 eq)and 0.17 g (2.0 mmol, 0.3 eq) LiOtBu were added. The mixture was stirred at
room temperature for 18 h. The reaction mixture was added to 65 mL water and 10 mL
NaHCOs; solution (8%) and extracted with 40 mL MeTHF. The aqueous layer was
extracted with 40 mL MeTHF and the combined organic layers were washed four times

30  with 20 mL NaCl solution (10%) and were concentrated under reduced pressure to
give 3.9 g (88%) Xl as slightly yellow solid.



WD 2011/ 023755PCT/ EP2010/ 062462 45 in which Xis (G -C3)-al kyl ene,

(C2-C3)-al kenylene; 5 by first treating conmpound of fornmula IIl in the

presence wb 20remBs1 to 10 equival ents, of one or nore acrdP2010/0624521i t abl e

solvent, at from-50Cto OC, with 1.0 to 1.5 equival ents of NaNOQ2, and

by

adding this mxture to a mxture of 0.8 to 1.5 equival ents of the conponent

43

of 10fornmula Il conprising a catal yst, ™

n a suitable solvent, which is
wat erm scible, at 0OCto 100C, to give a conpound of the fornula (1V),

X

150CH V in which X, R3 and R4 are as defined above; and 20optionally the

conpoun@xempdédOf ormula (1V) is purified by conventional purification

nmet hods guch as‘ gg stallization, distillation or chromatography;
2011/ 02 10/ 062462

6.0 g (10.5 mmol) VIl was dissolved in 40 mL THF, 20 mL water and 10 mL t-butanol.
10.5 mL (1M, 10.5 mmol, 1.0 eq) NaOH solution was added in 3 portions within 3 h.
5 Thefirst 2 h the reaction temperature was kept at 40 °C and stirred afterwards at room

temperature over night. The reaction mixture was concentrated to a volume of 20 mL,

WO

diluted with 30 mL water and extracted with 100 mL DIPE. Traces of DIPE in the
aqueous layer were removed by azeotropic distillation. The product solution was

cooled to 0 °C and 9.5 mL 1M HCI solution was added (pH 5). The aqueous product

10  was isolated by filtration, washed with water and dried in vacuum. 5.6 g (94%) XIIl was

isolated as slightly brown solids.

Compound XI

15 90 mg (0.162 mmol) Xl was dissolved in 1 mL DMF and the solution was cooled to 0
°C. 42 mg (0,37 mmol, 2.3 eq) N-ethylmorpholine and 22 mg (0.161 mmol, 0.99 eq)

CASIBUT were added and the mixture was stirred for 5 min at 0 °C. 20 mg (1.65

mmol, 1.02 eq) tris were added and the reaction mixture was stirred at 0 °C for 2 h.

84 area% of X| were present in the reaction mixture (identified by LC MS). 8 area% of

20 Xl were still present, too.



46 B. Preparation of pyrazolones B.1. A conpound of formula IV X OOHiv in
which X, R3 and R4 are as defined above; is converted to a conpound of

formul a W0 2011397sk4 O O-R5 v where R5 is is (Cl-C6) - alpkylrrasdiosessiR3 and
R4 are as defined above; by treatnent4gpmth R5-0OH in the presence of an
acidic catalyst and a water renoving reagent; 15and the conpound of fornula
V is subsequent reacted with 0.8 to 1.5 equivalents of the conpound WO
2011/ 02Z(HaRCT/ EP2010/ 062462 47 to give a conpound of the formula (V1)

1. A process for preparing compounds of the general formula (1):

HO
R1 ]

R N
_ X OH
HO  OH HN_ _ OH
N~ R3 N

in which the meanings are
R1 Hand R2 F; or
R1 F and R2 H; or
10 R1 F and R2 F;
R3  (C4-Cs)-alkyl, where one, more than one or all hydrogen(s) may be replaced by

fluorine;
X (C1-Cg)-alkylene, (C2-C3)-alkenylene;

which comprises applying a multistage process in which

15
A. Preparation of the beta-keto-ester
A.1. the component of the formula (II)
OH O
R3 O—R4
Il
20

in which
R3  is (C4-Cg)-alkyl, where one, more than one or all hydrogen(s) may be replaced
by fluorine;
25 R4 is (C4-Cg)-alkyl;

is reacted with 0.5 to 2 equivalents of compound of the formula (l11)



0 0O-R5 vi 5in which X, R3 and R5 are as defined above; and optionally the
conpound of the formula (VI) is purified by conventional purification

met hods swohoaw2grsgstal | i zation, distillation or chromatogreepiiyjocsepr B. 2.
A conpound of formula IV X OOH iv 1%5in which X, R3 and R4 are as defi ned
above. is reacted r ted with 0.8 to 1.5 equival ents of the compound WO
2011/ 023755PCT/ EP2010/2062462 48

x\fo
OH
in which

X is (C1-Cga)-alkylene, (C2-C3a)-alkenylene;

by first treating compound of formula Il in the presence of from 0.1 to 10 equivalents,

of one or more acids in a suitable solvent, at from -50°C to 0°C, with 1.0 to 1.5

equivalents of NaNO,, and

by adding this mixture to a mixture of 0.8 to 1.5 equivalents of the component of
10  formula Il comprising a catalyst, in a suitable solvent, which is watermiscible, at 0°C

to 100°C;

to give a compound of the formula (1V),

O O

R3 O—R4

15
in which X, R3 and R4 are as defined above;
and

20  optionally the compound of the formula (V) is purified by conventional purification

methods such as crystallization, distillation or chromatography;



in the presence of an acidic catalyst at from-50C to +150C, to give a
conpound of forrmula Via 500HVi a in which X and R3 are as defined above;
whi ch is weastiadsfssrt her in the presence by treatnent wptCh/ER20100061462 t he
presence of an acidic catalyst and a water renoving reagent; 10 to give a

compoun fornmul a, Vl R5 VI; and optionally the conmpound of
t he for%)ﬁéeﬁﬁa)t'opsc’fﬁéﬂ:qzlolwsby conventl onal purification 15nethods such as

crystallization, distillation or chromatography;, WO

2011/ 023755PCT/ EP2010/ 062462
B.1. A compound of formula IV

O O

R3 O—R4

A

5 O OH |y

in which X, R3 and R4 are as defined above;

is converted to a compound of formula V
O O

R3 O—R4

A

where RS is is (C1-Cg)-alkyl and X, R3 and R4 are as defined above;

by treatment with R5-OH in the presence of an acidic catalyst and a water removing
reagent;

15 and the compound of formula V is subsequent reacted with 0.8 to 1.5 equivalents of
the compound

H.N—N
2 H/\©

20  in the presence of an acidic catalyst at from —50°C to +150°C,



49 C. Preparation of pyrazol one glycoside 0.1. A conmpound of the formula
(V1) 0 0-R5 vi where R3 and R5 are defined as described above is reacted
with a swgerodanswati ve of the fornula (VII) PGOPG VI pcmpméioheRs2 and R2
are defined as described above; PG is4an OH protective group; by adding
0.95to 1.2 egui val ent fghﬁg Li |b2§/f) to compound VI in an ethereal solvent;
and the tBig'\é% tCO51Pq ¢ '8 he formula (VI) is subsequently reacted
with 0.5 to 2 equival ents of the conpound of the formula VII at 40C to
120C, to give the conpound of the formula (M11); WD

2011/ 023755PCT/ EP2010/ 06 50
Nl—N
R3O NoH
X
=
(0] O—R5 Vi

5 inwhich X, R3 and R5 are as defined above;
and
optionally the compound of the formula (VI) is purified by conventional purification
methods such as crystallization, distillation or chromatography;

10 or
B.2. A compound of formula IV

O O

R3 O—R4

A

O OH |y
15

in which X, R3 and R4 are as defined above.

is reacted reacted with 0.8 to 1.5 equivalents of the compound



VIIT in which PG X, Rl, R2, R3 and R5 are as defined above; and
S5optionally the conpound of the formula (VIII) is purified by conventi onal
puri fi catworonmibegds such as crystallization, distillatipom/EpPro10/062462

chromat ography; or 0.2. the conpound 9§ the fornula (VI) 10 is reacted
with 0.5 to 2 equivalents the conmpound of the forrmula VII, PGO PG 15Vl
WO 2011/ 023755PCT/HR N /

in the presence of an acidic catalyst at from —50°C to +150°C,

to give a compound of formula Vla

5 0~ OH Via

in which X and R3 are as defined above;

which is reacted further in the presence by treatment with R5-OH in the presence of
an acidic catalyst and a water removing reagent;

10  to give a compound of formula VI

(@) O—R5 VI

and
optionally the compound of the formula (V1) is purified by conventional purification

15  methods such as crystallization, distillation or chromatography;



51 in which R1 and R2 are defined as descri bed above; PGis an OH
protective group; 5in an inert solvent in the presence of a trial kyl am ne

base at 496200/002B8€, to give a conpound of formula VIII pcylErRo10b61462 Whi ch
PG X, RL, R2, R3 and R5 are as defingg above; and optionally the conpound
of the f rF;mI a (t'VI I If) isq?uri fli ed . ¥ conventional purification nmethods such
as crys IN"FRAEYER 0T BYEFF'PMt P¥RO¥PCchr onat ography; 15 D. Preparation of

t he pyr&zol B9 odst tHeForvalla YeD. 1. The conpound of fornula VII1T 20 WO
2011/ 023755PCT/ EP2010/ 062462 52

N—N

R3 OH

X
07 0-R5 |
5
where R3 and R5 are defined as described above
is reacted with a sugar derivative of the formula (VII)
PGO
R1 Q
R2"™ Br
PGO OPG
10
in which
R1 and R2 are defined as described above;
PG is an OH protective group;
by adding 0.95 to 1.2 equivalents of a Li base to compound VI in an ethereal solvent;
15

and the Li salt of the compound of the formula (V1) is subsequently reacted with 0.5
to 2 equivalents of the compound of the formula VIl at 40°C to 120°C;
to give the compound of the formula (VIII);



in which PG X, Rl, R2, R3 and R5 are as defined above; Is converted to
conmpound I X PGO R1 R2"" X PGOOPG HN, NR3----- 0-R5 50 in which PG X, Ri,

R2, R3 angloRbi11angrsas defi ned above; by hydrogenol ysi s wpCh/ee0absist i on
netal catalyst in a suitable solvent ap +10C to +80C at a hydrogen pressure
of 1 bar to 60 bar|§ 10The resulting free N unprotected 3-pyrazol one can be
isolated or used in Qru e, unisolated form and the conpound of the fornula
| X i s subsequent conmmert Qo a conmpound of forrrul a Xin wiich X R, R
and R3 are as defin o (C1-Co)-4dikyl; 20by reaction with an
excess of a salt of ™4n alcohol in ¥ ol vent at +10C to +90C, and
subsequent reacting wth/an\excess/© pf'r at’ed aqueous sol ution of
tris(hydroxynet hyl ) aiG@nmet HAR& t N _ap Jagueous sol ut\i on of the conpound of
25 formula X WO 2011/ 023755PCT/ EP2N10/ 0B3462 53 O—R5

O

VIII

in which PG, X, R1, R2, R3 and R5 are as defined above;
and
5 optionally the compound of the formula (VIIl) is purified by conventional purification

methods such as crystallization, distillation or chromatography;

or
C.2. the compound of the formula (V1)
10

O—R5 Vi

is reacted with 0.5 to 2 equivalents the compound of the formula VII,

PGO
R1 Q
R2 " Br

15 PGO OPG



gi ves the conmpound of fornula I \ OHI in which X, Rl, R2 and R3 are as
defi ned above; and subsequent isolation of the product is achieved by
convent i owel2onmikBagds | i ke resin chronmat ography of the crodepr@@otison

m xture. O D 2. a conpound of formularViIl WVIII 15in which PG X R1,
R2, R3 and are as defined above; is reacted with an excess
tr| s(hydﬂw t hyl ) am nonmet hane in an al coholic solvent in the presence of

an al coR1dgnd WO #81dehéd ded¥stribBa@ben 862462 54
PG is an OH protective group;

5 in an inert solvent in the presence of a trialkyl amine base at 40°C to 120°C,
to give a compound of formula VIII

R2""

X
OPG N
R3 O—R5
O

VIII

10 in which PG, X, R1, R2, R3 and R5 are as defined above;
and
optionally the compound of the formula (VIIl) is purified by conventional purification
methods such as crystallization, distillation or chromatography;

15

D. Preparation of the pyrazole-glycoside derivative

D.1. The compound of formula VIII

PGO
R1 o)
R2" O
= X
PGO OPG N_ _
N R3 0O—R5
0

20



XI - in which X, Rl, R2 and R3 are as defined above; 5 and subsequent

hydr ogenol ysis with a heterogeneous platinumnetal catalyst on a solid
support awvoaohydssgen pressure of 1 bar to 60 bars at 20CTiEP2610061462 gi Ve a
compound of formula | OH X OHNR3--52--N OH \ 10CH I in which X, Rl, R2

and R3 are a and s t he conpound of the

f or mul a %slgg’ ?ﬁnﬁq\ ?%ﬁ:%%&?ﬁr&% él%sgﬁgir equ ation nethods such as
crystalli zatlon or chromat ography. 2. A process for preparing a conpound of
the general fornula (1) as cla| med in claim1, where the process step A

has t he I3 epMsitastoreampeid |

R2""

OPG HN >
R3 O—R5
o)

in which PG, X, R1, R2, R3 and R5 are as defined above;

by hydrogenolysis with a transition metal catalyst in a suitable solvent at +10°C to
+80°C at a hydrogen pressure of 1 bar to 60 bars;
10  The resulting free N unprotected 3-pyrazolone can be isolated or used in crude,

unisolated form;

and the compound of the formula IX is subsequent converted to a compound of

formula X
15
HO
R1 O
R2" O
= X
HO OH HN_ _
N R3 O—R6
O X

in which X, R1, R2 and R3 are as defined above;
R6 is (C4-Cs)-alkyl,

20 by reaction with an excess of a salt of an alcohol in alcoholic solvent at +10°C to
+90°C;

and subsequent reacting with an excess of a concentrated aqueous solution of
tris(hydroxymethyl)aminomethane to an aqueous solution of the compound of

25  formula X



WO 2011/ 023755PCT/ EP2010/ 062462 55 A. 2. the conponent of the fornula (11a)
0 0O RBOR4Ila 5 in which R3is (Cl1-C8)-al kyl, where one, nore than one or

al | hydrogents)yoemy be replaced by fluorine; R4is (Cl-Corraiphylojosu62i s
reacted with 0.5 to 2 equival ents of gpnmpound of the forrmula (111la) XrC3,

sa-R5 Illa 15in which Xi G - C3) - al kyl ene, (C2-C3)-al kenyl ene; R5is
(C1-Co) 9&1%3}%,9 comgqlrlnphcgsfgrl(rgglg ce of fromO0.1 to 10 equivalents of a strong
non- nucl eophi ¢ base, 20optionally in the presence of a phase transfer
catalyst, with 0.05 to 0.5 equival ents of

HO
R1 o)
! O
R2 OH
T X OH
HO OH HN_ _
N R3 N
9) H
OH

in which X, R1, R2 and R3 are as defined above;

5
and subsequent
isolation of the product is achieved by conventional methods like resin
chromatography of the crude reaction mixture.
10

Or

D.2. a compound of formula VIl

PGO
R1 o)
R2" O
= X
PGO OPG N_ _
N R3 0O—R5
0

VIII
15 inwhich PG, X, R1, R2, R3 and R5 are as defined above;

is reacted with an excess tris(hydroxymethyl)aminomethane in an alcoholic solvent in

the presence of an alcoxide

20  to give a compound of formula XI



a phase transfer catalyst, in a suitable solvent at from-50C to 50C to
give a conpound of the formula (V), WD 2011/023755PCT/ EP2010/ 062462 56
0,R5 V 3wlB2priaeess for preparing a conpound of the genecalepbownvisgz (1) as
claimed in claim1 or 2, where the pregess step D. has the foll ow ng

meani ngcﬁ}%D Preparation of the pyrazol e-glycoside derivative D.3 The

conpoun ormula VIIl 10in which PG X, Rl, R2, R3 and RS are as
defi ned gbhpve converted to compound I X PGO R1 R2"" X NR3----- 0-R5
PGOOPG I—EIZ‘\..
X OH
HO OH N_ _ OH
N R3 N
O H
OH

Xl
in which X, R1, R2 and R3 are as defined above;

5 and
subsequent hydrogenolysis with a heterogeneous platinum metal catalyst on a solid
support at a hydrogen pressure of 1 bar to 60 bars at 20°C to 90°C

to give a compound of formula |

R2™ OH

X
OH HN. _ - OH
R3 N
o H

10 OH
in which X, R1, R2 and R3 are as defined above;

and subsequently the compound of the formula (1) is purified by conventional

15  purification methods such as crystallization or chromatography.

2. A process for preparing a compound of the general formula (1) as claimed in
claim 1, where the process step A. has the following meaning
20



0 15in which PG X Rl, R2, R3 and R5 are as defined above;, WO

2011/ 023755PCT/ EP2010/ 062462 57 by hydrogenolysis with a transition netal
cat al yst ,wonoa/®sissabl e sol vent at +10C to +80C at a hysceg®nopoessure of 1
bar to 60 bars; and optionally the coppound of formula | X can be isol ated

usi ng techni ques known those skilled in the art, but it can also be used
in crudz‘,'g{}hgsc&néqwnﬂ?%&ie Q’ﬁ@u{%éfaeorrpound of the fornmula I X is subsequent

converted to a conmpound of forrmula Xl OXI'l 10in which X, Rl, R2 and R3
are as defined above; by reaction with a base in an aqueous solvent at +10C
to +90C, and subsegient Peacting with an excess of

tri s(hydroxynet hyl)anjnongff hane in a 15suitable solvent with an am de
form ng reagent t@IN sSotut ron-R4 susH)I%nsi on of the conpound of fornula Xl
to give the conmpound of formula I NR3-<---- N OH

in which

R3  is (C4-Cg)-alkyl, where one, more than one or all hydrogen(s) may be replaced
by fluorine;

R4  is (C4-Cg)-alkyl;

10
is reacted with 0.5 to 2 equivalents of compound of the formula (ll1a)
Cl
OR5 15
15 inwhich

X is (C1-Cga)-alkylene, (C2-C3a)-alkenylene;

R5 s (C1-Cg)-alkyl;

in the presence of from 0.1 to 10 equivalents of a strong non-nucleophic base,
20 optionally in the presence of a phase transfer catalyst, with 0.05 to 0.5 equivalents of
a phase transfer catalyst, in a suitable solvent at from —50°C to 50°C

to give a compound of the formula (V),



HOOH HV , OH\ OH 1 WD 2011/ 023755PCT/ EP2010/ 062462 58 and subsequent

I sol ation of the product is achieved by conventional nethods |ike resin

chr omat ogwepby/s7sshe crude reaction mxture. 5 O D. 4. paT@ropowsticn|
formula VII'lI 10VII1 in which PG X R3¢ R2, R3 and R5 are as defined above;
I's converted to the carrpou(gd of the formula XIll HORL R2"" HO OH X ||

R3 O—R4
L
O O.
RS
3. A process for preparing a compound of the general formula (1) as claimed in

claim 1 or 2, where the process step D. has the following meaning

D. Preparation of the pyrazole-glycoside derivative
D.3 The compound of formula VI

PGO
R1 o)
R2" O
= X
PGO OPG N_ _
N R3 0O—R5
0

10 inwhich PG, X, R1, R2, R3 and R5 are as defined above;

is converted to compound IX

R2""

OPG HN >
R3 O—R5
o)

15 inwhich PG, X, R1, R2, R3 and R5 are as defined above;



in which X, RlL, R2 and R3 are as defined above; 15 by reaction with a base
I n an aqueous solvent at +10C to +90C and subsequent reacting of an

sol uti on wo 28uaResi on of the conpound of fornula Xl |1 wctrhkrasoesness of

tri s(hydroxynet hyl)am nonet hane in a switable solvent with an 20 am de
form ng reagent 2011/ 023755PCT/ EP2010/ 062462 5 0 _glve C ound of
For mul 3 oTversgenalfRié W n PSRN Mera e e s ans peldfidot BTRaR,
subsequerlgtrd))gﬂraqgﬁp@gy@'stegyméﬂom ek & eg®aeouUs platinum netal catalyst at a

1

hydr ogen pressure of ar to 60 bars at 20C to 90C, 10 to give a conpound
of for mang aptiooeilythegpmpound of formula IX can be isolated using techniques known to

those skilled in the art, but it can also be used in crude, unisolated form;

5
and the compound of the formula IX is subsequent converted to a compound of
formula XII
HO
R1 O
R2\\\' O
— X
HO OH HN_ _
N R3 OH
O XII

10 inwhich X, R1, R2 and R3 are as defined above;

by reaction with a base in an aqueous solvent at +10°C to +90°C;

and subsequent reacting with an excess of tris(hydroxymethyl)aminomethane in a
15  suitable solvent with an amide forming reagent to an solution or suspension of the

compound of formula XI|

to give the compound of formula |

HO
R1 o)
AN O
R2 OH
T X OH
HO OH HN_ _
N R3 N
O H

OH |

20 in which X, R1, R2 and R3 are as defined above;



NR3- - - - - - N OH \ OHIl in which X, Rl, R2 and R3 are as defined above;
15and subsequently the conpound of the fornmula (I) is purified by
convent i onelopunifsscati on met hods such as crystallizati eoTar2010/062462
chromat ogr aphy, preferably by crystal k§zation froma solvent or a mxture

of a pl urngli\t]é of solvents such as al kanes, aromati c conmpounds, hal ogenated
sol vent &! pgger&tet ones, esters, alcohols or water, particularly

preferably by crystallization from al cohols or al cohol s/water 20m xtures,
very particul arl ?; preferably by crystallization from nethanol/water. WO
2011/ 02 FrisromPHPeerodesia eghisyed bx gonyeetiendl srethpeplike igpia conpound of the

gener al Cbﬁrﬂwg?%r% %ﬁth%%éreepeéc%oﬁlrﬁi&mré: 2 or 3, wherein the conpound of

f ormul a

5

Or

D.4. a compound of formula VIl

PGO

R1 O
R2"" O
— X
PGO OPG N_ _
N R3 O—R5
O

10 VIII

in which PG, X, R1, R2, R3 and R5 are as defined above;

is converted to the compound of the formula XIllI

HO
R1 O
R2"" O
— X
HO OH N.
N R3 OH
O
Xl

in which X, R1, R2 and R3 are as defined above;

15

by reaction with a base in an aqueous solvent at +10°C to +90°C,

and subsequent reacting of an solution or suspension of the compound of formula
XIII' with an excess of tris(hydroxymethyl)aminomethane in a suitable solvent with an

20  amide forming reagent



PGOOPG , where 5PG i s benzoyl

or acetyl;

for preparing a conpound of the general formula (1) as clained in claim1l
to 4, inwbiefviisss H R2is F, 15R3is isopropyl; R4, R5parmpeéiont2461
met hyl; PG s benzoyl or acetyl; Xis (842)3. 20 6. The conpound OH .
2011/ 02 755PCT/ EP2010/ 0? 462
0 give a compound of formula Xl
HO
R1 Q
AN O
R2 y OH
HO OH N_ _ OH
N R3 N
O H
OH
Xl

5 inwhich X, R1, R2 and R3 are as defined above;
and
subsequent hydrogenolysis with a heterogeneous platinum metal catalyst at a
hydrogen pressure of 1 bar to 60 bars at 20°C to 90°C,

10  to give a compound of formula |
R2™ X OH

OH HN. _ - oH
R3 N
O H
OH
in which X, R1, R2 and R3 are as defined above;

15  and subsequently the compound of the formula (I) is purified by conventional
purification methods such as crystallization or chromatography, preferably by
crystallization from a solvent or a mixture of a plurality of solvents such as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or
water, particularly preferably by crystallization from alcohols or alcohols/water

20  mixtures, very particularly preferably by crystallization from methanol/water.

Rl is H and R2 is F. 105. A process

)



61 7. The conpound 5 8. The conpound N - N10 OH. WO
2011/ 023755PCT/ EP2010/ 062462 62 9. The conpound N - N 10. The conpound
wher e Bz we 20em2esk . PCT/EP2010/062462

10

15

20

60
4. A process for preparing a compound of the general formula (1) as claimed in

claim 1, 2 or 3, wherein the compound of formula VIl is

PGO
R1
R2 " i Br

PGO  OPG here
PG is benzoyl or acetyl;
R1 is H; and

R2is F.

5. A process for preparing a compound of the general formula (1) as claimed in
claim 1 to 4, in which

R1 is H;

R2 isF;

R3  isisopropyl;

R4, R5 are ethyl or methyl;

PG is benzoyl or acetyl,

X is (CH2)s.
6. The compound
O O

OEt



WO 2011/ 023755PCT/ EP2010/ 062462 63 12. The conpound 5 13. The conpound

WO 2011/023755
61
7. The compound
@] @]
OEt
O O\
5
8. The compound
Nl—N
Z >oH
0~ “OH

10

PCT/EP2010/062462



WO 2011/023755 PCT/EP2010/062462

62
9. The compound
Nl—N
Z >oH
o] O—\
10.  The compound
5
0O
0 N
where Bz is benzoyl.
10 11.  The compound
0O
0 A N

where Bz is benzoyl.



WO 2011/023755 PCT/EP2010/062462
63

12. The compound

OH

5 13. The compound

OH



