WO 2006/ 058597 PCT/ EP2005/ 011875 -1 TETRAHYDROPYRAN DERI VATI VES AS
ANTI DI ABETI CS The invention relates to conpounds of the formulal 5 Rz R2

or unsat ur at HOAMPIBEEI ¢ having 1 to 3 N andsor 0 at onrCHRFARIPEY oo

di-, tri- or tetrasubstituted by =0 and/of1R3, which contains at |east one
N atom 20 and which is bonded to E via an N atom E denotes (CH2)n, R R
each, independently of one another, denote OH, F or H, where the four

conbi nati ons R=F, R =CH “dFﬁB: E%I?F = \ OH are
excepted, R' denotes OH g? ,Y%&P enothg%ﬁy%@?ﬂ%scgach

I ndependent |y of one anot her, denote H, Hal, A QA or 30 OH, R3 denotes Ar,

A OA QAr, O CH2)nAr, NrR4 C( O R5 i ndependent|y of one
anot her, denot el R¢ INYeEnting ﬁgées&opporgp Lpds %éhGEHWE' H A, OQAr, O(CH2)nAr
or NRAR4', 35 A denot es unbranched or branched al kyI havi ng 1- 10 C atons, in

5 RZ
R, Re T
O O |
10
R OH
C "
in which
15 T denotes a six-membered saturated or unsaturated heterocycle
having 1 to 3 N and/or O atoms, which
is mono-, di-, tri- or tetrasubstituted by =0 and/or R®
which contains at least one N atom,
20 and which is bonded to E via an N atom,
E denotes (CH,).,
R, R each, independently of one another, denote OH, F or H, where
the four combinations R=F, R'=OH and R=0OH, R'=F and R,R'=H
C 25 and R,R'=0OH are excepted,
R" denotes OH or F,
R’ denotes H or COOA,
R?, R¥*  each, independently of one another, denote H, Hal, A, OA or
30 OH,
R® denotes Ar, A, OA, OAr, O(CH,).Ar, NR'R* or C(=0)R®
R*, R*  each, independently of one another, denote H, A, CHO, C(=0)A
or Ar,
R® denotes H, OA, OAr, O(CH;),Ar or NR*R,
35 A denotes unbranched or branched alkyl having 1-10 C atoms, in

which one or two CH, groups may be replaced by O or S atoms



whi ch one or two CH2 groups nmay be replaced by O or S atons WO 20061058597
PCT/ EP2005/ 011875 -2 and/or by -CH=CH groups and/or, in addition, 1-7 H

atons may be_replaced by F, or cycloal kyl having 3-7 C at not es
phenyl , napht‘ﬁ?l28 f"s?ﬁs’f’)henyl each of which is unsubsti- t @EP@PQ{%&% -

or trisubstituted by Hal, A OR6, N(R6)2,-Re2, CN, COOR6, CON(RS6)2, NR6COA,
NRE6CON( R6) 2, NR6SCRA, CCRG, S2N(R6) 2, S(O) pA and/or -[C(R6)2] m COOR6, 10
R6 denotes H or A Hal denot es F Cl, Br or I, mdenotes O or 1, n denotes
1 or 2, 15 p denotes 1 or and pharmaceuti cal yusabl erivatives,

sol vates, salts and steﬁ‘%?%%CHepf' tgﬁewa%ﬁn oﬁc'ﬂtﬁj{drﬁtgoqn&?ﬁ'?@go"ﬂ%maé(of in
al | ratios. 20 The |nvq§g e;Hi'a g Obj ect of finding novel conpounds
havi ng val uabl e propertie In particular those which can be used for the

preparation of nedi canmrdyeloalikyl Havirgs37e@atéragnd t hat the corrpounds of the
formula | and salts thereof have very val uabl e pharnmacol ogi cal p erties
whi | e bei pg welA\r t ol er sdenptes Wh@@yleﬂﬁpml eycpiphenylh gagrpfwhighsigdingsipsti-

dependent “gl ucose co-tr r refore
be enpl oyed for conbatltﬁgesd %,pﬁ\ghg qJ W@%ﬂgy%%%&ﬁ%eﬁwﬁw The
absorption of glucose i@ONt b@@RﬁlS(tomRE)ngR?Cm\em?@ION IR? £ NROSO,And the
proximal tubules of the ki ns concentration gradlent occurs via
epi thelial sodi um depen@OR’, §OuU(Béz (Sl(Q)aQnepdlqrers (SGLTs). At least 35 two
maj or cl asses of SA.Ts T&ﬁk) e&bgﬁscrl bed: SG.T1 (for exanple

- 2m— b

10 RS denotes H or A,

Hal denotes F, Cl, Bror I,
C m denotes O or 1,
n denotes 1 or 2,
15 p denotes 0, 1 or 2,
and pharmaceutically usable derivatives, solvates, salts and stereoisom-

ers thereof, including mixtures thereof in all ratios.

20 The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of

medicaments.

C 25 It has been found that the compounds of the formula | and salts thereof
have very valuable pharmacological properties while being well tolerated.
They exhibit SGLT1- and SGLT2- (sodium dependent glucose co-trans-
porter) inhibiting properties and can therefore be employed for combating

20 and preventing type 1 and type 2 diabetes.

The absorption of glucose in the brush border of the small intestine and
the proximal tubules of the kidney against a concentration gradient occurs
via epithelial sodium-dependent glucose cotransporters (SGLTs). At least

35 two major classes of SGLTs have been described: SGLT1 (for example

Lee W.S. et al. (1994) The high-affinity Na*/glucose cotransporter: re-



Lee W S. et at. (1994) The high-affinity Nat/glucose cotransporter: re WO
2006/ 058597 PCT/ EP2005/ 011875 -3 evaluation of function and distribution of
expression. J. Biol. Chem 269, 12032-12039) and SG.T2 (for exanple
Mackenzi e B. ; 94) SAAT1 is a lowaffinity Na+/gl
cotransporter‘gér%gd‘sﬁocs)ésl)?ln amno acid trans 5 porter. J. Biol. /%Ezeo&smlégg,
22488-22491). SGLT1 is thought to be inpordant for the absorption of glucose
in the gut, whereas SG.T2 is probably primarily responsibile for the
re-absorption of freely filtered glucose in the kidney. 10 The mmj or change

i seace.  but ol S ol APEfoh KA SR Apulon B bRorB8iainy Bigk G 282 Chr o
di abetic m Cr0‘1m-m3gvﬁ$d38bm%}n leM&ciMZiB. et alpgiggnarsAM1

insulin secretion and sensitivity . (1995), Hyper 15 glycem a and

m crovascul ar aisd loszaifinity N8 fgluchsecentearspotienbadewt abiaminbcacd transe 18,
258- 268; Rossetti L. (1995, 4 S Jcity: the inplica- tions of

hyper gl yceni a iﬂo'it‘?fe"pétq?ro%ﬂ%i gé@g&%éﬁﬁ%ﬁt es mellitus, din. |Invest.
Med. 18, 255-26 i i ' dom d AS tof the
di abet es pati en?ti*“ﬂe]%'&%. é“?rggd tﬁca)hhgrqﬁﬁébgﬁgﬁwg(?f@é%és%eﬁgvg??QJ Wi thin
t he normal rangwheteass8GhTHds probabiyhptimarily aponsibid forthetrecabsorption obi ti on
of SA.Ts results in reduced absorg{ﬁi on and increased excretion of glucose,
and a subsequenfreelyditeced glucase inde WAdoeBse | evel s. Thus, sup 25 pression of

SA.Ts may be a suitable alternative for the treatnent of dia- betes. The
Iiteraturﬁgdescri bes a nunber of classes of substance having an 30 SG.T

action. The nodehe htdjostharidecinadiabétes imeiftusie hypbrylycicmial ThisGEwot onl
phlorizin. Aromatic glycoside derivatives are known from WO 2004/ 052902 and

WD 2004/ 0529032 spmpiero o éhe disegs ¢ clodi ales apatential pativegenio fagtonizadsgsto WO
0280935, JP 2000030 tnfiiic Glandnd iio- And RRUB8ILP S hplications and an
impairment of insulin secretion and sensitivity (Klein R. (1995), Hyper-

15 glycemia and microvascular and macrovascular disease in diabetes, Dia-
betes Care 18, 258-268; Rossetti L. (1995), Glucose toxicity: the implica-
tions of hyperglycemia in the pathophysiology of diabetes meliitus, Clin.
Invest. Med. 18, 255-260). Thus, an important therapeutic aim in the case

20 of the diabetes patient is excusive regulation of the blood glucose levels

within the normal range. In accordance with their described function, inhi-
bition of SGLTSs results in reduced absorption and increased excretion of
glucose, and a subsequent dsecrease in blood glucose levels. Thus, sup-
pression of SGLTs may be a suitable alternative for the treatment of dia-

betes.

The literature describes a number of classes of substance having an
30 SGLT action. The model for all these structures was the natural product
phlorizin.
Aromatic glycoside derivatives are known from WO 2004/052902 and WO
2004/052903. Propiophenone glycosides are described in WO 0280936,
WO 0280935, JP 2000080041 and EP 850948. Glucopyranoslyoxy)-
benzylbenzenes are described in WO 0244192, WO 0228872 and WO

0168660. Glucopyranosyloxypyrazoles are known from WO 0268440,

35



35 benzyl benzenes are described in WO 0244192, WD 0228872 and WO 0168660.

A ucopyranosyl oxypyrazol es are known from WO 0268440, WD 2006/ 058597

PCT/ EP2005/ 0 7 - 0268439, WD 0236602 and WD 011614 = | de
benzam des é&ézg?%oé?%\sfgd in WO 0174835 and WD 0174834. cg?'f/gﬁ%g’g@?l’ es are
described in WD 0127128 and US 2002137903:4Al | known structures 5 contain
the glucose as a very inportant structural elenent. Furthernore, US

2002/ 132807 di scl oses diaryl sulfide conmpounds for the treatnent of

ol ycosi de componiioD2aBiad 5 A2 3nes srrdND Ofef 4o Ghsents trudmiee
4- hydr Oxyphenoxaﬂ&eaagaaga& PRV )1 72858 @@1?K?M.téiﬁi%lﬁ%&ideé%reme
conpounds of the formula I are distingul shed by tavourablle actions on

gl ucose net abol desuribed ipAVO G12 &128 ey USS2802 137003 Adldkroowgestruatures and ar e
suitable for the treatnent of t d t-rﬁe 2 di abetes. The conmpounds 15

can therefore bﬁo@ﬁﬁ] @féliu%ﬂl gg’ei:'LY]?’EB‘PFﬁ%/ aﬁ"il{‘}FPrﬁl element; Futhermosg,
sugar -1 owering gl i %@F&Eg@?ﬁ%ﬁrr&%@ﬁg& 'cﬁﬁggoumg @%B &eﬂE of he

formula | are furthernore sult revention Oag reat ment of
| at e damage in ihflahrihatory and immeneldiseases BP0 988 F570A1 pestnbed it gerepat hy,
neur opat hy and syndronme X, obesity, cardiac infarc- tion, ocar di al
infarction, per Q%ﬁ@!ﬁ'dﬁ compaungs asdenakdmig earsiees @nd \WQ 8a{23789«escribes

arterioscl erosig,.jnfl i ' di S ' | s 25 eases,
such as, 1‘1 r eXi—,pgfiéxyiﬁ‘é§§>xxﬁg'§tﬁflﬁ§?3@§{kgl,§§$§§vg§9§§%kmg“ﬁg§%§a_ si s,

Al zhei nmer' schi zophreni a and i nfectious di seases, preferably the

treatment of type | and type 2 diabetes and for the prevention and treat-
ment, 15 of | at eTAaERARIUAILIRARS fsimubd NdFOaR g GeH@ By Tald ounds
of (_Ee formula | canﬁﬁ)e @rrpl oyed ag] rredlgcé;rrleHﬁggcﬁ?ve?f?\trllglfrgg%e%??rl&ﬁuman
and veterinary gesdbse netaboligmarihiparieulaf theytlbwet thestblood sugar level and are

suitable for the treatment of type 1 and type 2 diabetes. The compounds

15
can therefore be employed alone or in combination with further blood
sugar-lowering active ingredients (antidiabetics).
The compounds of the formuta | are furthermore suitable for the prevention
20 and treatment of late damage in diabetes, such as, for example, nephro-

pathy, retinopathy, neuropathy and syndrome X, obesity, cardiac infarc-
tion, myocardial infarction, peripheral arterial occlusion diseases, throm-
boses, arteriosclerosis, inflammation, immune diseases, autoimmune dis-
eases, such as, for example, AIDS, asthma, osteoporosis, cancer, psoria-
sis, Alzheimer's, schizophrenia and infectious diseases, preferably the
treatment of type 1 and type 2 diabetes and for the prevention and treat-

ment 15 of late damage in diabetes, syndrome X and obesity.

30

The compounds of the formula | can be employed as medicament active

ingredients in human and veterinary medicine, in particular for the treat-

35 ment and prevention of type 1 and type 2 diabetes.



35 nent and prevention of type | and type 2 di abetes. WD 2006/ 058597

PCT/ EP2005/ 011875 -5 The invention relates to the conpounds of the formula
| and salts tdhegr d to a process for the preparation of
the formul a |‘Q§é-ﬁ&z"8?%?ng to Clains 1-12 and pharnmaceutica {:§&8§§gfﬁfe’@%
derivatives, solvates, 5 salts and stereoi8oners thereof, characterised in
that a compound of the formula Il O 100 Br I I RR.. R in which 15 R
R each, independently of one another, denote OAc, F or H, where the four

combi nati ons R= R =QAc _and,R= .. R =F an R.=H and R.R = r

gxce|tot ed, Rt ?eﬁ'?(‘g%v;aﬁle"&?%ﬁ@‘_e@m Lﬁb(fse ﬁ&@?;:;ﬂé?&%@%?jfogz 20
enotes acetyl, t Scdss¥e aticrPePEd d hedbfula | ,
R/ ,TIlIl E aC]—Iin v?krlich 35 T, gédl% émd R7 hg?/ethe maaninlésindicatedin

Claim1l, W 200&rdsgp@/Clains HPP2abdhagnaceutically usable derivatives, solvates,

salts and stereoisomers thereof, characterised in that

5
a compound of the formula Il
R1
o
10 0] Br
I
3 R m
C R’ R
Rll
15 in which
R, R each, independently of one another, denote OAc, F or H, where
the four combinations R=F, R'=0Ac and R=0Ac, R'=F and
R,R'=H and R,R'=OAc are excepted,
R" denotes OAc or F,
20 R™ denotes OAc,
R’ denotes Ac,
Ac denotes acetyl,
&,, 25 is reacted with a compound of the formula Il
R?
R2 il
T
30 E”
OH
in which

35 T, E, R? and R? have the meanings indicated in Claim 1,



-6 and the acetyl groups are subsequently renoved, and/or a base or acid of
the formula | is converted into one of its salts. The invention also rel ates

to the optically active forns (stereoi sonmers), the enanti %@
racenat es, thgoéoﬁﬁzqsgspgorrers and the hydrates and sol - vat 85’%1?2[{0 @375
conpounds. The term "sol vates of the conpefirds" is taken 10 to nean
adductions of inert solvent nolecules onto the conpounds which form ow ng

to their nutual attractive force. Solvates are, for exanple, nono- or

di hydrates or al cgt}% ates, 15 The te[)m "pha} maceutical ly usabl e derivatives”
i s taken to meafNd R agglYl grauPs are subseuenty remoyeds mounds according to the
I nvention and al so so- called prodrug conpounds. The term "prodrug
derivatives" is taken to nean conpounds of the formula 20 | which have been
nodi fied with, &ondloexanple, alkyl or acyl groups, sugars or oligopeptides
and which are rapidly cleaved in the oarganismto formthe active conpounds
accor dinggt o t h@ basear@acihof thedeamdladlgsicapverted Hite eagreldispsaltspol yer
derivatives of the conpounds 25 according to the invention, as descri bed,
for exanple, in Int. J. Pharm 115, 61-67 (1995). The invention al so

rel ates to m xt Fhe@nwintioheal§® rlatedds thé opfieallpactieforms 3tepssisomens), the t he
I nvention, for exanple m xtures of two diastereoners, for exanple in the

ratio 1 : 1 , 1epnantiorgers]the racemates,the diasterpamers:arghihe hygeatesang sol-

particularly preferably m xtures of -stereoi.s | C mpounds. . The npounds
accordi ng 1 o] th&aﬁ%ﬁ\a/°3ﬁ'¥?%%°‘ﬁf§98%‘§% -@Eﬁe m\/&g{‘T’%EES ?)@B?-C%%omhfsctaﬁgpns, _
for exanpl'€ as gpeBRGHRILRNENS bY Her $dIVENtAbILEDIEB Mo HE BBmpOUhd® Whidrr phi ¢
forms of the conpounds according to the invention WO 2006/ 058597

PCT/ EP2005/ 0118fm ewingdbdheir muthainattractiee fosee.cBolvatesi arecfaricocampliel are a

fur{per aspect of the in-
P mono- or dﬂwdrates or alcoholates.

15 The term “pharmaceutically usable derivatives” is taken to mean, for ex-
ample, the salts of the compounds according to the invention and also so-
called prodrug compounds.

The term “prodrug derivatives” is taken to mean compounds of the formula

20 | which have been modified with, for example, alkyl or acyl groups, sugars
or oligopeptides and which are rapidly cleaved in the organism to form the
active compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
o 25 according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The invention also relates to mixtures of the compounds of the formula |

according to the invention, for example mixtures of two diastereomers, for

30
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereoisomeric compounds.
The compounds according to the invention may also be in various poly-
35

morphic forms, for example as amorphous and crystalline polymorphic

forms. All polymorphic forms of the compounds according to the invention



vention. 5 For all radicals which occur nore than once, their meanings are
I ndepen- dent of one anot her Above and below, the radicals or paraneters T,

E, R R, 5328?650%?5% d have the neani ngs indicated ﬁﬁfzo%gﬁlr%%%r nmul a

I, unl ess exﬂ? cated otherwise. 10 A denotes al I'sTunbranched
(linear) or branched, and has 1, 2, 3, 4,-6- 6, 7, 8 9 or 10 C atons. A
preferably denotes nethyl furthernDre ethyI propyl, isopropyl, butyl,

i sobutyl, sec- butyI or tert butyI furthernore also 15 pentyl, 1- 2-

,3 rzret hyI_ bgﬁ yl4 n%‘?'ﬂ?g m@mn Fhe ﬁc@e gf' tﬁg \)/erﬁrqugndzal@ gtﬂﬁlge %srpepa{of ey

3, 3-di net hyl but ydntioh: or 2-ethyl butyl 1-ethyl -1-net hyl propyl, 1 -ethyl-
met hyl propyl, 1,1,2- or 1,2,2-trinet hyI propyl, further preferably, for exam
20 ple, tri fI uoronmethyl. A very particularly pref er ably denotes al kyl havi ng

éut §I 3| s4but5 yf)lt'orsglfrqgﬁeéﬁ Wh'greggg‘lr!ﬁ%{e trrh%t@%ﬂ’e &Waﬂ{’}qps@rﬁdﬂ ?&fﬁsryl ,

pent af | uoroet hy}j ﬂro joqleénc;tﬁerﬂ uoro- 25 ethyl. Cycloal kyl preferably denotes
cycl opropyl, cyc obuty cyclopentyl, cyclo- hexyl or cycloheptyl. 30 R

pref erably denoAbeveHandBelwaherrabdcalmkwrmreme&fsTFE RrRf ®"aRl yRUanoREs OR
35 R preferablg@?enot es H, furthernore also COOA, such as, for exanple,
COOCH3 or e thaoneanings BYigatedemderie sarowia tounless expresaly ingi-

preferably deno&&ed -otherwise.
10

- A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
S~ 6, 7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethy!,
propyl, isopropyl, butyl, isobutyl, sec-buty! or tert-butyl, furthermore also
15 pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,2,2-, 2 3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for exam-
20 ple, trifluoromethyl.
A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-

25 ethyl.

‘)

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl.

30
R preferably denotes H.
R' preferably denotes OH.
R" preferably denotes OH.
35

R' preferably denotes H, furthermore also COOA, such as, for example,
COOCH; or COOC;Hs.



R3 preferably denotes Ar, A, Q CH2)nAr, NRAR4' or C(=OR5. R4, R4,
preferably each, independently of one another, denote Hor 5 C(=OA R5
preferably denotes (CH2)nAr. -COA (acyl) preferably denotes acetyl,

propi onyl , fukhhgsdREH~al so butyryl, pentanoyl, hexanoyl pgrEbsossieiP! e,
benzoyl. 10 Hal preferably denotes F, C og Br, but also I. Ar denotes, for
nt

exanpl e, phenyl, o-, m or p-tolyl, o-, or p-ethyl phenyl, o-, m or
p- propyl phenyl, o-, m or p-isopropyl phenyl, o-, m or p-tert-butyl- 15
phenyl, o-, m or p-hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or

p- am nophenyl , ﬁzﬁgﬁngﬁrepenéyg/r@éﬁmé@m no) phenyl, o-, m or p-(Nnethyl-

am nocar bonyl ) p p-acetanmi dophenyl, o-, m or p-nethoxy-
phenyl, o-, m R? prefetdbdxyphetesAr, &; O(CH RArNRIRDoY C££0RY | phenyl, o-, m 20
or p-(N, N-dinethyl am no)phenyl, o-, m or p- gN, N- di et hyl ami nocar bonyl ) -
phenyl, o-, m Br - (Peferably£achs jisanandently of pne @notherndeneledd 9§ ani no) -
phenyl, o-, m €i=<ﬁyi' uorophenyl, o-, m or p-bronophenyl, o-, m or p-

chl orophegyl , 0~ ‘or p-(nethyisul fonam do) phenyl, o-, m or p-(nmethyl 25

sul fonyl ) phenyl R® prafefably éﬁét@"s@d(}d—lé& , 2,4-, 2,5-, 2,6-, 3,4- or

3, 5-difluoro- phenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl,
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibronophenyl, 2,4- or

2, 5-di ni tropheny, 5-.0r 3. 4- di net hox enyl . 3-nitro-4-chlor enyl ,

3 i ho- 4- chi or S0AZa8H Rterdrably Heftled B0 Rhbptony dhithRgnors aiSh SRR
2-am no- 5- chl or gant@how: ABkAHVE of YoP EQEMBIY lbenz&yiNi t r 0-4- N, N-di met hyl am no-
or 3-nitreg4-N, Bl\l—%i n t’ﬁg%am')ﬁop'henyl , ? 3- diza¥ri nophenyl, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- Halpreferably demdtes &piCd oy Br, Butdalée |t r i met hoxyphenyl ,

2- hydr oxy- 3, 5-di chl or ophenyl , p-iodophenyl, 3,6- dichloro-4-am nophenyl,
4-f L.ujor o- 3-chl orophenyl, 2-fl uoro-4-bronophenyl, 35 2

ot hoxypheny! , 5 SR GeS: pr RXal e gl AP P o LR met v
2006/ 058597 PCT6ERROSIT-PdEABhenyd, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
15 phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or
p-aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
20 or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
25 sulfonyl)phenyi, further preferably 2 3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluoro-
phenyl, 2,3-, 2. 4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2 4-, 2,5-,
2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chioro-, 2-amino-3-

chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyi,

%0 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichioro4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

35

2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-
methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,



3- am no- 6- net hyl phenyl , 3-chl oro- 4-acet am dophenyl or 2, 5-di nethyl - 4-

chl or ophenyl . Ar particularly preferably denotes, for exanple,
unsubstitute for 5 exanple, phenyl, f urt her nor

2- nethylsulfonyl 2-aninosu|fony|- phenyl, 2-, 3- orﬁgimﬁ?gyguﬁenl
3, 4- dlchlorophenyl 4 nethylphenyl, 4- broﬂnphenyl,
3-f|uoro-4-nethoxypheny|, 4-trifluoronet hoxyphenyl, 4- ethoxyphenyl,

2- met hoxyphenyl , 3-cyanophenyl, 4-ethoxycarbonyl phenyl,

met hoxycar bonyl , |, pr Ny r bonyl nyls L0 Ar, yery
particularly pr@%@ﬂﬁ%ﬁ%ﬁ%@ﬂﬁﬁéggﬁgiﬁﬂ@¥??€%%§5§Wé§§ﬁéﬁg¢gb¥é%%%%%ﬁv' enot es
2-oxopyridin-l-Mmonﬁﬁ@mgpyridazin-2-y|, 2, 3-di oxo- piperazin-1-yl,

2- oxopi perazin-1-yl, 2-o0xopiperidin-1-yl, 2-oxotetrahydro- 15
pyrimdin-1-yl, Arzpasti@pgariyrpraferamywenones;%onpqxampluef mnytubsiitutedosuﬂbaprfori n-4

| h of which bst t ed bstit d by T
gartsgﬁl agl y plré’F I@Swﬁu egmg%r)gJp?tgulyﬁuﬂ‘onylphegylo2%5&;1'5)3&!&erpyl-z yl, 20

2, 3- di oxopi per | a. n P&}, , 42- 0X0
tetrahydr opyri ﬁ?dl 2, 8 r Qﬁ@%@?héﬁ%lf %jttl—bﬁ I&OBK r;ygldc‘i%hpfﬁeﬁ'o# 3- oxo-

nmor phol i n- 4-yl , bmnrkprm‘nvaﬁ—ﬁthnmm-mahbﬁ;phemtyedt—tmﬂurrmmemodyphenyl t4-i subst itu-
ted by nethyl, ethyl, ropﬁl phenyl, benzyl oxycar bonyl, acetam do,
benzyl oxy, met hBRPXEHEIMKI HWH’/‘@FV AYk e enyls dtﬁthpmgonylphenyl

2- oxopyridi n-1- I
2- oxopi peiﬁzi n- fyp r?cg(ygéoxoéf 'pert Q."%’%AXQPaeay‘oxo ngﬁ'r%g)ﬂel% din-1-yl, 30
2- oxopyri nt'di n- Ar véry #bmmamylpﬁéféféblyldeﬂbte%-mmtmh@cﬂ phedyly! .  The
conpounds of the formula | can have one or nore centres of chirality and

canr,Lheref ore occur in various stereoisoneric forms. The forrmula | covers

nvent o rel at LoTelelnIE R0l T Shopidi Ea dectoby e pre v o Y
which at |east gper@iiniiba saixdpiptiasial Byl 2soipipétidiheyiPes@tétfshydro-
15 pyrimidin-1-yl, 2-oxopyrimidin-1-yl, 4-oxopyridin-1-yl or 3-oxomorpholin-4-

yl, each of which is unsubstituted or mono-, di- or trisubstituted by R>.

T particularly preferably denotes 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl,
20 2,3-dioxopiperazin-1-yl, 2-oxopiperazin-1-yl, 2-oxopiperidin-1-yl, 2-oxo-
tetrahydropyrimidin-1-yl, 2-oxopyrimidin-1-yl, 4-oxopyridin-1-yl or 3-oxo-
morpholin-4-yl, each of which is unsubstituted or mono-, di- or trisubstitu-
ted by methyl, ethyl, propyl, phenyl, benzyloxycarbonyl, acetamido,
o 25 benzyloxy, methoxycarbonyl and/or ethoxycarbonyi.

substituted 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl, 2,3-dioxopiperazin-1-yl,
2-oxopiperazin-1-yl, 2-oxopiperidin-1-yl, 2-oxotetrahydropyrimidin-1-yl,

30 2-oxopyrimidin-1-yl, 4-oxopyridin-1-yl or 3-oxomorpholin-4-yl.
The compounds of the formula | can have one or more centres of chirality
and can therefore occur in various stereoisomeric forms. The formula |

covers all these forms.
35



meani ngs i ndi cated above. Sonme preferred groups of conpounds can be 5
expressed by the follow ng sub-fornulae la to Ij, which conformto the for-
mula | and in which the radicals not designated in greater detail have the
meani ng i ndi the formula I, but in which in la

2- oxopyr i di n?\?p?ﬁ?éﬂg?%Zopyri dazin-2-yl, 10 2, 3-dioxopi peirr%g/?g- ?@11,875

2- oxopi perazin-1-yl, 2-oxo- piperidin-1- yl1,0 2- oxot etrahydropyri m di n-1-yl,
2-0xo0- pyrimdin-1-yl, 4-oxopyridin-1-yl or 3-oxonorpholin-4-yl, each of
which is unsubstituted or nono-, di- or trisub- 15 stituted by R3; in|Ib R2,

R2' denote H, 2Q.1 cﬁ?%ﬁﬂ . gﬁ@ ; = ; inld
R4, R4 each, ing%%ﬁ@mggo oﬁéngﬁat%ér', eno er’ %ﬁ%@géﬁ%s %ﬁ?n le RS
denot es O CH2) nidirnulal infwifick @it (st onelufane Baid reididlanab efealfivé phefeireg 1- 10
C 30 atons, in which 1-7 H atons may be replaced by F; in Ig Ar denotes

phenyl which i smeasingstindigatad apover Seme grefesed greupsiekeompewidsnganie, A
0A, NH2, NO2, CN, COOA, . and/er, CONH2: 35 in | h Ar.d heny! ;

2006/ 058587 PCTiESotRy Bt bilowig s'@“?n‘??ri”l‘ ada Bs"?’ﬁl%}‘f?%“g%[ﬁﬂ{%@eﬁ' 5 R
denotes COH in pulall S8 H FhichtAsaichd Motldesignatéd H §Ra4tbrdétal hév!the

meaning indicated under the formula |, but in which

inla T denotes 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl|,

10 2,3-dioxopiperazin-1-yl, 2-oxopiperazin-1-yl, 2-oxo-

piperidin-1-yl, 2-oxotetrahydropyrimidin-1-yl, 2-oxo-

&

pyrimidin-1-yl, 4-oxopyridin-1-yl or 3-oxomorpholin-4-yl,
each of which is unsubstituted or mono-, di- or trisub-
15 stituted by R>;
in Ib R?, R? denote H;

20 inlc R® denotes Ar, A, O(CH,),Ar, NR*R* or C(=0)R>;

inId R* RY each, independently of one another, denote H or
C(=0)A;

in le R® denotes O(CH,)nAr;

in If A denotes unbranched or branched alkyl having 1-10 C
30 atoms, in which 1-7 H atoms may be replaced by F;
inlg Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OA, NH,, NO,, CN, COOA
and/or CONH;;
35

inlh Ar denotes phenyl;



2, 3-di oxopi perazin-1-yl, 2-oxopiperazin-1-yl, 2-oxo- piperidin-1-yl,
2- oxot et rahydropyrimdin-1-yl, 2-oxo- 10 pyrimdin-1-yl, 4-oxopyridin-1 -yl
or 3-oxonorp i.n-4- each of which is unsubstituted or - j - Or
trisub- stitm&b&ﬂ%ﬁé’sﬁﬂ E denotes (CH2)n, 15 R denotes H, Pgi)/ﬁg@;qgﬁielysg? R’
denotes OH, R denotes H, 20 R2, R2' dendtle-H R3 denotes Ar, A Q CH2)Ar,
NR4AR4' or C(=O R5, R4, R4, each, independently of one another, denote H or
C(=O A, 25 R5 denotes Q(CH2)nAr, A denotes unbranched or branched al kyl
having 1-10 C atons, in which 1-7 H atons nmay be replaced by F, Ar denotes
phenyl, 30 Hal denotes F, d, Br or I, n denotes | or 2; and
pharmaceuti cal | y4 ysabl egder i v@dofesH sol vates, salts and stereoi som ers
thereof, including mxtures thereof in all ratios. 35 WO 20061058597
PCT/ EP2005/ 011875 -12 Rhe cagpwiesl©OHf the fornula | and also the starting
materials for the preparation thereof are, in addition, prepared by nethods
known pergse, as descriRbed idenates OHier at ure (for exanple in the standard
wor ks, such as 5 Houben-Wyl, Methoden der organi schen Chem e [ Met hods of
Organi c

inlj T denotes 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl,

2,3-dioxopiperazin-1-yl, 2-oxopiperazin-1-yl, 2-oxo-

piperidin-1-yl, 2-oxotetrahydropyrimidin-1-yl, 2-oxo-

10 pyrimidin-1-yl, 4-oxopyridin-1-yl or 3-oxomorpholin-4-yl,
o each of which is unsubstituted or mono-, di- or trisub-
C stituted by R®,
E denotes (CHy),,
15 R denotes H,
R’ denotes OH,
R" denotes OH,
R’ denotes H,
20 R? R® denote H,
R denotes Ar, A, O(CH,).Ar, NR*R* or C(=O)R®,
R* R* each, independently of one another, denote H or
C(=O)A,
. o5 R® denotes O(CH,)Ar,
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
Ar denotes pheny!,
30 Hal denotes F, ClI, Bror |,

n denotes 1 or 2;

and pharmaceutically usable derivatives, solvates, salts and stereoisom-

ers thereof, including mixtures thereof in all ratios.
35



Chem stry], GCeorg-Thiene-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can

al so be made r f riants which are known per se, but -
tioned here i‘ﬂ%ﬁ%‘&%ﬁéﬁ}det ail. 10 If desired, the starti ngg{:rﬁpggoﬁ’g@%san
also be fornmed in situ so that they are -ri@&-isolated fromthe reaction

m xture, but instead are imedi ately con- verted further into the conpounds
of the formula |I. 15 The starting conpounds of the fornulae Il and Il are

Sener e 1Y, Ko oS i S P S B oS B ERELS
obtai ned by r eagidAfaRineRsiits, ffaddifor Gralhied by tictfodoRRaIger 86 the

formula Ill. The reaction 1s generally carried out” In an I nert vent, in
t he presence ofas @éserbertindhbiliteliahgedtrrrexamplie tretrebstandardawkeds; soch akkal i ne

earth netal hydrox- ide, carbonate or bicarbonate or another salt of a weak
acid of the al kHPHD@R-Weaylk qﬂﬂ@%@%%@ﬂ&%@?”&@@&ea[bﬂ%lhws BbPESANIG M
sodium calciu : LHIRA_ ddiib}L,0 r o :

Cri et hyl ani ne. G RErRpN SBO:TIRRE Vbt Sullos AP isF Gfuertiaidl .

t he phenol conpesreditiord whith areknowrearid saitathle forthieyd=id redctidesi Wskicam of the
formula I'l'l, may al so be favour- able. Depending on the conditions used, the

reaction tine |3alspdesmadehere sfwaniants shiehare knewn per sgebutcareinatimen-
tenperature is 0 1500, normally between 200 and 1300 .
35 WO 200?90585@&%@5&#&?%%9 -13 Exanpl es of suitable inert solvents
are hydrocarbons, such as hexane, petroleum ether, benzene, toluene or

xyl ene; chlorinated hydrocarbons, such as trichloroethylene,
1, 2_di chl or oet hidesired; thectiartingmaalesiats carmalsode formed in situ so that they are

~ not isolated from the reaction mixture, but instead are immediately con-
verted further into the compounds of the formula .

15
The starting compounds of the formulae Il and Il are generally known. If

they are novel, they can, however, be prepared by methods known per se.

20 Compounds of the formula | can preferably be obtained by reacting com-

pounds of the formula |l with compounds of the formula lII.

The reaction is generally carried out in an inert solvent, in the presence of
K' 25 an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-

ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. The addition of an organic base, such as triethylamine, dimethyl-

30 aniline, pyridine or quinoline, or an excess of the phenol component of the
formula i or the alkylation derivative of the formula Ill, may also be favour-
able. Depending on the conditions used, the reaction time is between a
few minutes and 14 days, the reaction temperature is between about 0°

and 150°, normally between 20° and 130°.
35



5 formor dichloronethane; al cohols, such as nethanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

di i sopropyl ahydrofuran (THF) or di oxane; glyco h as
et hyl ene eg%pezﬁr%Gﬁ(%ﬁ%?hyl or nonoet hyl ether, ethylene g|§€§}FB§f"§’BP§§’h€

ether (diglyme); ketones, such as acetone 6¥- butanone am des, such as 10

acet am de, dinethyl acetam de or dinethylformam de (DVF); nitrites, such as

acetonitrile; sulfoxides, such as dinethyl sulfoxide (DVBO); carbon di-
nitro com

| fide; b | d
sounds. such ast ﬁéﬁpﬁeﬁeﬁsﬁwag%r'nﬁﬁt%O%"n%@ﬁ% hYa@afions, Sufls 28 nekabe aco” 15
tate, or m Xt ur gealbuensRl sbrivBhkeRldend bexiBae ool RbpscErbangar | of

out in the presence of a phase-transfer suc , for exanple
tri but yl benzyl asueinas tnatdroethjdened, Zmrhgmwxane petoachdoramethanepchlomich as,

f le, th t b hod to th
o Al g e L o o {SIOTed Bl TRy lege ot Lo e person
conpounds "~ of thﬁolf AL S;SFBk)QnJ)I ﬁ%htgﬁolngn-ﬂqtgnal btHerSaluchots S%H eil%rm o the

ot her hand, the p I nvent1 on ates to t’he use o

conpounds in thduéovropyifethérenétrmmm(ﬂdﬁ) by dioxanet glhte aaém suaﬁ)awhl ch
can be derived fromvarious organic and inorganic acids and bases by
procedur es knomthylm%!ya@ltmomraew&@nmcmpﬂ}yl &U&%p?ﬁM@%@JVW‘f%F\%‘“)@f t he

conmpounds of th 0, tional
rretrrﬁods. h thegtpoﬁﬂggr@]éc)f ﬁ%@gegb %gggéétgﬁ? rﬂt%ﬁ@i@%ﬁ}ﬁfegg%cﬁnp, one of
its suitable sahéstafiide EmetiyiEsbtamideacdiniahy ifenieniBey DMMY; hitriks3bughvi t abl e
base to give the correspondl ng base-addition salt. Such bases are, for

exagpl e, al kal i a&@patonlrtwﬂ csxllfq@ges,u sughuas d@qibylasdfoardetwm)d@arbmdl-
200QL 058597 PCT/ ER2005/ -14 s d I U Ydro | de ap dt hl¥]dI’OXI de;
al kaline earth ﬁlé 2 p |co%<§ds suc as formic acid or acetic aci mtroc

pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

15 tate, or mixtures of the said solvents.

The reaction is preferably carried out in the presence of a phase-transfer
catalyst, such as, for example, tributylbenzylammonium chloride.

20
The hydroxyl-protecting groups, such as, for example, the acetyl groups,

are removed by methods known to the person skilled in the art.

o 25 Pharmaceutical salts and other forms

The said compounds of the formula | can be used in their final non-salt
form. On the other hand, the present invention also relates to the use of
these compounds in the form of their pharmaceutically acceptable salts,

30 which can be derived from various organic and inorganic acids and bases
by procedures known in the art. Pharmaceutically acceptable salt forms of
the compounds of the formula | are for the most part prepared by conven-
tional methods. If the compound of the formula | contains a carboxyl group,
one of its suitable salts can be formed by reacting the compound with a

35 suitable base to give the corresponding base-addition salt. Such bases

are, for example, alkali metal hydroxides, including potassium hydroxide,



such as barium hydroxi de and cal ci um hydroxi de; al kali mnetal al koxi des, for
exanpl e potassi um et hoxi de and sodi um propoxi de; and various or 5 ganic
bases, such as g eri di ne, diethanolam ne and N-nethyl gl utam ne.

al uni ni um salWQ2¢6/084387 conpounds of the fornula | are Ii ke%‘%l’%"??/‘"éfﬁded

In the case of certain conmpounds of the fdd4mula |, acid-addition salts can
be formed by treating these conpounds wth pharnaceutically accept abl e
organi c and inorganic acids, for exanple hydrogen halides, 10 such as
hydrogen chl ori de, hydrogen brom de or hydrogen iodide other m neral acids

and correspondisﬂgiugalrwgrqm@e apd lithjuarhygsoxider alkaline earthireetel hyin%g@ﬁate and

the ik d alk d I | f h et
{or ueneeul onarhiap BB VAT nt BRN R I RESCgS ksl BRE Hko1B8S
correspondi ng sa} éﬁarhfl%rS&BSSIEHP&héild%%@dluﬁfﬂ)ﬁ)béﬁ'ﬂ@ aR@ShAbas okartrate,

mal eate, succinate, citrate, benzoate, salicylate, ascor- bate and the |iKke.
Accordingly, prganmbases csnjchpsampepdlanbl dietivanblaniifie: amnd N- melh;dglutamﬂme

ds®of the formula I include the fol 20_pat
g nate. ar gi ninealaipam 56l obibesRecs BeRE dofrandeee (Bevisedne) .
bi sul fate, bi S'{l,ludcijétf Inl?ﬁé’@aggof B&hﬁuh%p%@ﬁ@% rgr?]tflg'ﬁ nodig ‘Hofo‘ﬂi’tﬁ'{e

capryl ate, chl chl'orobenzoate, citr anepr opl onat e, -

gl uconate, di hyshltegzimttefpheidedby teating triwemm;munmdmﬂybhatrﬁﬁ@tloetlhane r+
25 sul fonate, funmarate, gal acterate (fromnucic acid gal acturonate, gl uco-

hept anoat e, gl mataiﬂe @rﬁlﬁfﬁﬁﬁﬂé ingyig@nia apiAS SER axamp W@QQ@P halides,

e eGP, ROt B B AR B B <o

butyrate, |act %ﬁ\erélaé‘did@bﬁﬂ%bﬁesﬁahdih salt8 tiferedf, SIRhAWH RfatdBNFEleRbE
rretgghosphate met hanesul f onate, net hyl'benzoate, nmonohydr ogenphos- phat e,

ht hal enesuptasphate and dm Ilkm,taﬂd alkylr and m@rmﬂrytsellfonateat syctpas no- ate,
Phosphanat o pif HaNTUIONSTR, ioheBeauBanatpEnd b ZedRsdorate. SPSERER o135 vio
2006/ 058585 PCTéeh:'P 338@3%@0@respondmg salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-

20 pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, di-
gluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-

C 25 sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

30 butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.
35



-15 Furthernore, the base salts of the conpounds of the forrmula | include
al um ni um amoni um cal cium copper, iron(lll), iron(ll), lithium nagne-

si um rmangan I nganese(l1), potassium sodium an 5 but
this is not Sﬁ@é@?&%@gﬂr epresent a restriction. O the ag%@ﬁ%ﬁ%]&%gd
salts, preference is given to amonium tH&-alkali netal salts sodi um and

potassium and the alkaline earth netal salts cal ciumand nagnesium Salts
of the compounds of the formula | which are derived from phar rra- ceutically

accept abl e organi ¢ non-toxi ¢ bases include salts of primary, condary
and tertiary a% r%ﬁsm%%%ﬁ&égecﬁmumﬁl% ' EP’H!&E%I liﬂe occurring

cxanpl o ar gi ni rACTHGEE A A RESIRI, e, 3 '@é%ﬂﬂﬁe““ﬁ‘?ﬁmﬁﬁf’e' o

di benzyl et hyl eradmamamgahbs@(m)t mm@anedegwcboﬂaeswhamdmmm@n@tim@sbltsw ami ne,
di et hyl am ne, 2-di et hyl am noet hanol, 2-di nethyl am noet hanol, ethanol am ne,

et hyl enedj am nebUtI‘thlétIﬁWirm’@h@ﬁd Herepresenta s igtiom: (¥ the gbgu%rmemloned

I hi st
Teal umne. N ety PLTBTAER TP SR BB ER B R, el S5 Feim ARl
pol yam no resi rﬁotaQénQﬁﬁ'aﬂG th€ YIkNpe edriHe MBI Eaht§ caldiiif idi AbgnésiuRe
triethylamne, trinmethylamne, tripropylamne and tris(hydroXxy-

met hyl ) net hyl anSaIts chhermnmmum'ts)qf tbefomila | whictoare dereveﬂaﬁolmpharpmsent a
icti unds of he formul a ent venti on which

restriction. t he.
CO?\t a: n IbaSI c I‘q‘ggﬁﬁcﬁwﬁa QGQQHM%M%I% ?ﬁ'&%& RI¥NAY: agent s

h I
s T ot e i i LB e
exa | e di met hydecurdng sabstitated atnies| cyalicf arhieies( A0 baéid)iehlexchavagerdes, for

| e decyl, do- decyl, lauryl, nyristyl and stearyl chloride, brom de and
i od| de; and aryins, fPCEX@ZﬂPéﬁ RIEiNiRg| betaine, icaffetnea shlasop@salie, shptine,dd Nimd

phenet hyl br om g, fighfy il frnir®BeRbbihitd) S cGRBRAURRe, HiethBfolor ! 2 !

can be prepare
15 amine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,

ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lido-
caine, lysine, meglumine, N-methyl-D-glucamine, morpholine, piperazine,
20 piperidine, polyamino resins, procaine, purines, theobromine, triethanol-
amine, triethylamine, trimethylamine, tripropylamine and tris(hydroxy-
methyl)methylamine (tromethamine), but this is not intended to represent a

restriction.

25

O

Compounds of the formula | of the present invention which contain basic
nitrogen-containing groups can be quaternised using agents such as
(C4-C.) alkyl halides, for example methyl, ethyl, isopropyl and tert-butyl
20 chloride, bromide and iodide; di(C4-C,)alkyl sulfates, for example dimethyl,

diethyl and diamyl sulfate; (C,0-Cqs)alkyl halides, for example decyl, do-
decyl, lauryl, myristyl and steary! chloride, bromide and iodide; and aryl-
(C+-Ca)alkyl halides, for example benzyl chloride and phenethyl bromide.
Both water- and oil-soluble compounds of the formuia | can be prepared

35 using such salts.



35 using such salts. WD 2006/ 058597 PCT/ EP2005/011875 -16 The
above- nenti o?@)dzow@%ggalceut ical salts which are preferred 5E’f)ﬂi%smi’ﬁ% at e,
etate, be 1

trifluoroac Sylate, citrate, fumarate, gluconate, hem Succi- nate,
hi ppurate, hydrochl oride, hydrobronide, i¥&thionate, nmandelate, nme 5

glum ne, nitrate, ol eate, phosphonate, pival ate, sodi um phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thionalate, tosylate and troneth-

pe Sbut this ] ! L L osytal
el d-addi ti on JopebRp-Ru s RE Sl R id P dRrefielurey 10 by
bringing the fpestabaSRfbcroBLEREE BeYIaAE! cikald) fdmarbté] §lueBhatTRERisUCi-t he

desired acid, causing the formation of the salt in a Conventional manner.
The free base bpate, hippurgtenbydriasthlandeh hydrpbrgmides isethionfate, mandelateo meact

i th b d isolati t f b ' i .. The f
15 base gorme. 4TIER, Niraie, cleals; RRPSRMTIAS AR SOCT SURSARNEGSISR ¢ T or s
ther eof W LN T RSBCGHr, G8idsiey Y Hifdle ANRARIAIE: fosyRiE Ry SRkl | Ly I

pol ar solvents; To e purposes of the i'nvention, ver, e salts other-

W se correspongntine,tbut thisipaot intended repsesdntiamestrivtionof . 20 As nent i oned,
t he pharnmaceutically acceptabl e base-addition salts of the conpounds of the
formula | are forned with netals or am nes, such as alkali netals and

al kal i ne earth t.al s I.C I.Ne I r i um
bt sty e OB i BB B R AP T iy S prspaed
N, N - di benzyl ephripgfl el fise base RIrAPIngs abmact withld sifficidheaianat of el ne,
et hyl enedi am ne, N-nethyl - D-gl ucam ne and procai ne. 30 The base-addition
salts of acidi cesiseghagidisausingitee farmatioa of the saliiie pganyentignamamynerg t he
free acid formg ntfo cgnt act w th a su fi@i @nt armtgnt f. the ¢ desi r Eid base,
causi ng the forAft'TEhPTC P OEIPECNT LT BRPERBINGHGP SREP Intogontactae aci d
can be regener it B¥sdbhdKdgtind'theSféé bhee T borveRtidimanner. The free
15 base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free base forms thereof.
20
As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals
25 are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanol-

amine, ethylenediamine, N-methyl-D-glucamine and procaine.

20 The base-addition salts of acidic compounds of the formula | are prepared
by bringing the free acid form into contact with a sufficient amount of the
desired base, causing the formation of the salt in a conventional manner.
The free acid can be regenerated by bringing the salt form into contact
with an acid and isolating the free acid in a conventional manner. The free

35 acid forms differ in a certain respect from the corresponding salt forms

thereof with respect to certain physical properties, such as solubility in



with an acid and isolating the free acid in a conventional manner. The free

35 acid forngglohd/fssdsn @ certain respect fromthe correspepgipdghshlshs f or s
thereof with respect to certain physical ﬁ operties, such as solubility in

WD 2006/ 058597 PCT/ EP2005/ 011875 -17 pol ar~sol vents; for the purposes of
the invention, however, the salts other- w se correspond to the respective
free acid forns thereof. 5 |If a conpound of the forrmula |I contains nore than

one 91 oup whi colet sHiiorR@lib o BHELOG RRARIBAR hedldusy FhESBEbersal 1 of

this type, the"tornmu al so 'entonpasses nmul'tipl'e sa |§a mul tiple

sal t forms i nclyigtecorr@dporiatht eespedtivetffeds geiddomeetirirgof di f umar at e,
di megl um ne, di phosphate, disodiumand trihydrochloride, but this is not

intended to represent a re 10 striction. Wth regard to that stated above,
it can be seen that the te "phar eu-_tically acceptable salt" in the
present gonnect’ %ﬁO'PBO't‘%‘i Qﬁ{ﬂeo%ﬁ@éf%ag??'a@nﬁn?ri‘%?ap ﬁ%e%OHHtW%\Rﬁri' thonpri ses
a conpound of pBBief GFfBHhidg! pHAMRBUliCAI siceptitie hits bF tidtypo, the fdiaiula cul ar

if this salt forminparts”inproved pharmaco- kinetic properties on the
active ingredi ¢atsocanqompassas nhultiple daltse Typical mlitipie salh forimeeincluglectirent  or

any other salt formof the active ingredient used 20 earljer. The

phar maceut i cal B3RP Htﬁﬂf%esg'lape%‘?vrﬁ'ﬁ{m?rﬁievéfi’f"?g MIRGr Q@F‘@ﬁ?hat@an al so
provi de this agtd ' ' 4kh M | ' ' _

phar rracolﬁbnetigwgpgjprg% 96{\%?(???0“&'3%&1SHQM%&V@@@F}A{PEQ tgrr] cgéﬁfej?/é% have a
positive I nfl uetripionn t he pharnmacodynam cs of this active ingredient 25 with
respect to its therapeutic efficacy in the body. OMng to their nol ecul ar
structure, conpounds of the forrmula |I according to the invention can be

can-ther of or o YT PEGH Gt ftod dhoVEt IR R0 86kn A he R reeftbdBons "
phar maceuti cal tigglly d¢daptablelsaft” IrnEREres8nPEoriHetiBA!iS tiRINtoThedm @n ac-
15 tive ingredient which comprises a compound of the formuia | in the form of
one of its salts, in particular if this salt form imparts improved pharmaco-
kinetic properties on the active ingredient compared with the free form of
the active ingredient or any other salt form of the active ingredient used
20 earlier. The pharmaceutically acceptable salt form of the active ingredient
can also provide this active ingredient for the first time with a desired
pharmacokinetic property which it did not have earlier and can even have
a positive influence on the pharmacodynamics of this active ingredient

£ 25 with respect to its therapeutic efficacy in the body.

Owing to their molecular structure, compounds of the formula | according
to the invention can be chiral and can accordingly occur in various enan-

tiomeric forms. They can therefore exist in racemic or in optically active

30
form.
Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
35 use the enantiomers. In these cases, the end product or even the interme-

diates can be separated into enantiomeric compounds by chemical or



conpounds according to the invention may differ, it may be desirable to 35
use the enantioners. In these cases, the end product or even the interne
di ates can be separated into enantioneric conpounds by chemn cal

or WO
2006/ 058597 PYY2M6PEYS7 011875 - 18 physical neasures knownP$HERNESHIEEon

skilled in the art or even enployed as su@h in the synthesis. 5 In the case
of racem c am nes, diastereoners are formed fromthe m xture by reaction
with an optically active resolving agent. Exanpl es of suitable resolving
agents are optically active acids, such as the Rand S forns of tartaric
aci d, di acetyl tRitsifal measues known i@ he persapiskillad ia thamrden eversemployegl i c

acid, lactic acjd ui t.abl rotected amno acids (for exanple N 10
benzoyl proli ne %srsll@'b@ntggﬁg@m%&%yl proline), or the various optically active
canphorsul foni ¢ acids. Al so advantageous is chromatographi ¢ enanti oner

resolution with the aid of an optically active resolving agent (for exanple
di ni t r obepzoyl phdhelcgse of nacensislanines cdiasieaeemersars fopmed frame theyaixtuess of 15

car bohydrates qr chirally.derivatised nethacrylate poLyners i bilised on
I ea ger) - suby fenctiBn it obfra Bracive Basiinci g FXaotes SR ahls ¢

sol vent m xtur ﬁ@ f -egigi iVeEX@RS/ d PRR! b1 | e,
for exanple iner'?ﬁg ra ?génstga‘{%oéﬁ 2 'si'ﬁtla invgﬁtélu?ﬁ%éartherdr?odra%?érgfga%fgs to

t he use of the tadapoacits didceatyitarfaric-acid) dibenzmydfartarictacid, chagdel agid,
acceptabl e salts thereof for the aration o a nedi capment

(phar maceut i cal M@ Bigh {qqyﬁ)a,ciq,ﬁugrgg Yi Ixmrgt!ecggfj ABNacds sar exsmpig Nods. I'n
Lhi's caselOt ey sa RioRRESERL AR Ro bldiRES, A9RYEnGAS prbalchiie v 1

at | east one so , rrgquirdTan pIéent _ u-"“vant “and
optionally in ceamphersUionividdius) Aes@advaritagéolis Rechragiatographidf erttintiopddrs. 30

The(i nvention furthernore relates to medi canents conprising at |east one
resolution with the aid of an optically active resolving agent (for example

dinitrobenzoylphenylglycine, cellulose triacetate or other derivatives of

15 carbohydrates or chirally derivatised methacrylate polymers immobilised
on silica gel). Suitable eluents for this purpose are aqueous or alcoholic
solvent mixtures, such as, for example, hexane/isopropanol/ acetonitrile,
for example in the ratio 82:15:3.

20
The invention furthermore relates to the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament (pharmaceutical composition), in particular by non-chemical

o 25 methods. In this case, they can be converted into a suitable dosage form

together with at least one solid, liquid and/or semi-liquid excipient or adju-
vant and optionally in combination with one or more further active ingredi-
ents.

30
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates, salts and stereoisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.
35



conpound of the fornmula | and/or pharmaceutically usabl e derivatives,

sol vates, salts and stereoi soners thereof, including mxtures thereof in al
ratios, and o tlonaII exci pi ents and/or adjuvants. 35 WD 2006/ 058597

PCT/ EP2005/ 0 %% ’ These conpositions can be used as nEh/EBZIEMRIL87Sy
human or veterlnary medi ci ne. 5 PharmacedBical fornmulations can be

adm nistered in the formof dosage wunits which conprise a predeterm ned
anount of active ingredient per dosage unit. Such a unit can conprise, for
exanple, 0.5 to 1 g, pref- erably 1 to 700 ,.particularly preferably
5 ny to 100 ny, f@sem@s'wmaa%e&semﬁj mgdicagq Ehh‘l"@ﬁn BERTHIATY on t he
di sease condltgﬂgla%e treated, the nethod of adm nistration and the age,

wei ght and condition of the patient, or pharmaceutical fornulations can be
adm nistered in the formof dosage units which conprise a predeterm ned
amount of active in- gredient per dosage unit. Preferred dosage unit

fornul ations ar%arﬁw@unealvfmmthlab@n@pa@@eaadmnnlgtemdsle tbe feram of desage as

i ndi cat ed” above fraction theceof of an .active

o ot Rt i e YohibrisBl PEditerliiéd fhuint Bf SRS T BB bIE can be
prepared using dbdageG it Smh@uhﬁcaﬁ%aﬁfpﬂsb}’fdf@%;ilé‘ d. B?n@ﬁ?‘ﬁ @‘fo?éft' cal

art. 20 Pharmaceutical formulations can be adapted for adninistration via

any de- sired sarabbbl mgrtat'mﬂjmgf, partextarty prefgrablyad mig toc1Q@imgy obacoat- or
subl i ngual ), recta " nasal lcal | udi buccal ., sublingual or
transdernal ), ipg tBé'F Hl"@lnélé’”( ?R‘?’?ﬁgglﬁnénﬁaﬁ %' uon

el e o S B R o,
exagpl e, comnbi rthegpdtnbat aﬁtphaﬁnQOeut@IaimrﬁMIaMﬁ&cémBe exieinistaredsn the
adjgyant(s) 30
form of dosage units which comprise a predetermined amount of active in-
gredient per dosage unit. Preferred dosage unit formulations are those
15 which comprise a daily dose or part-dose, as indicated above, or a corre-
sponding fraction thereof of an active ingredient. Furthermore, pharma-
ceutical formulations of this type can be prepared using a process which is
generally known in the pharmaceutical art.
20
Pharmaceutical formulations can be adapted for administration via any de-
sired suitable method, for example by oral (including buccal or sublingual),
rectal, nasal, topical (including buccal, sublingual or transdermal), vaginal
~ 25 or parenteral (including subcutaneous, intramuscular, intravenous or intra-
dermal) methods. Such formulations can be prepared using all processes
known in the pharmaceutical art by, for example, combining the active in-
gredient with the excipient(s) or adjuvant(s).
30
Pharmaceutical formulations adapted for oral administration can be ad-
ministered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aqueous or Nnon-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

35 water-in-oil liquid emulsions.



Phar maceuti cal fornmul ati ons adapted for oral admnistration can be ad-
mni stered as separate units, such as, for exanple, capsules or tablets;

powders or gr : | utions or suspensions in aqueous - S
UG | qui tCURRPEAIES,, 35

liquids; edib or foamfoods; or oil-in-water Ii

water-in-oil liquid enulsions. WO 2006/ 058897 PCT/ EP2005/ 011875 -20 Thus,
for exanple, in the case of oral adm nistration in the formof a tablet or
capsul e, the active-ingredi ent conmponent can be conbined with an oral,

o o2 b5 hane SIS RSk, by RS R ol B sitoD e g5E R Sl " °
conmm nuting they(omnNthe Sciveitdradieht &mﬁ%ﬁ?m Bbfibive Wg@‘ah][brél,

phar maceutical exclpient commnuted in a s ar nmanner, suc , for ex-
anpl e, an edi blrorctoxinayd phasmacauticatly acEeptableamphegxcisiemtc such aggfoniexel . A
fl avour, preservatjve, dispersant and d may |ikew se be present. 10
Capsul es %re pr%’ﬂﬂ'@e&f OB mrphdvaéerp@%@me %f%(tPLﬂV@Qﬁ e PEPRAEE Bybove and

filli d ' I i . ' J0L L Gan: h ,
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ci um st ear at e Qhapmiagettival &xeipientadmrminutéd irfa simitar mannére saglad, fop ekhe
powder m xture before the filling operation. A disintegrant or solubiliser,

IsuEh as, L or Smplleean@@éble&gébqhxdaaf@i §ﬁ¢f¢§$bf@rﬁ§9b(€l|n@ﬂe,§(§?lcbhrﬁrdaalfgﬁh&t/é, may
uch ! o il Vo oo
rent ot tept ne VoL BeRgale, ARASEAn! A BYEndlikedibe BetBEaThr nocessary.

sui tabl e {)Qnders, | ubricants and disin- tegrants as well as dyes can
| i kewi se be incorporated into the m xture. 25 Suitable binders include

starch, gel ati réapsides aes pedyged bysprepatisg & powder-mixtyeas gésaribed anove
et RS Shabad sel 4R nerat Rk ool P Eits, SRR
car boxynet hyl cedd yhosgample! Kighlyy Hitpsrsd! At ackfX&R; mBgHesilm stebfate, cal-
15 cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

20 ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.

25 Suitable binders include starch, gelatine, natural sugars, such as, for ex-

O

ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.

The lubricants used in these dosage forms include sodium oleate, sodium

30 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,

35

granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

rant and pressing the entire mixture to give tablets. A powder mixture is



30 The lubricants used in these dosage fornms include sodi umol eate, sodium
stearate, nmagnesium stearate, sodi um benzoate, sodium acetate, sodium
chloride and the |ike. The disintegrants include, w thout being restricted
thereto, star¥¥ 20085887 cel | ul ose, agar, bentonite, xant han"{j[fﬁ?’é?ﬂﬂ‘"t‘ﬂ"é li ke.
The tablets are formulated by, for exarrpI-Q,1 freparing a powder nmxture, 35
granul ating or dry-pressing the m xture, adding a |lubricant and a disinteg-
rant and pressing the entire mxture to give tablets. A powder mxture is WO
2006/ 058597 PCT/ EP2005/ 011875  -21 prep 8. ed by mX|n@g t he cggg)ound
conmi nuted in aprgeﬁf%buémvaﬁaéfﬂeﬁpmoan Fomiaiputest inA guiable manparwithhad
above, and opti |
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accel erator, such as, for exanple, a quaternary salt, and/or an absorbent,

such as, %or eMFﬁ?'@OnﬁeﬁtQﬁﬁQJlélorkadﬂnbrSUthaﬂ foriexasmrie ppanain, arhabpowder

oxampl o, _ayr op, P BeGedor Teh. K HembiE o llgima it Bheiani] oce 10

or polynmer nat efpgdrbari)dueh assnoa@xamglé"b@ﬂ%mtb KaBN? or Ofcafdiufl prysphlte/e to
granul ation, the powder m xture can be run through a tabletting machi ne,

gi vi ng | unps of The powder mixtuecheqre betgranulates tbybyleurngnpmtb | bmegrsmms The
granul es can be, | ubri c?t ede?a/ dd !ntlopﬁ of stearl a steaF | lsa t, 15
talc or ni eralfBieP‘amR%rSéf il 3§?P&ﬁ<mH§ %ePFIéO'HHBP%PE% P

nmoul ds. e | &f-dh Ve ot active
i ngredi - ents ﬁﬁﬁﬁgpgﬁ%@&nﬁ%ﬁg?r&mgtﬁﬂgmﬁee %%ﬁﬁg%snﬁtéﬁée@alg?g%t and
then pressed dgraeatdtipnt thegpovederamixitre cart bemin taough adablettindimaghmeyl at i on
or Q,y 20 pressing steps. A transparent or opaque protective |ayer

consi sting of aSiVERduMps of eon-yyfarayghapewh @5@’9@0 keryup tg OerQWesrmt erial

e e R P A R A
units. 2515 talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The active ingredi-
ents can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-
20 pressing steps. A transparent or opaque protective layer consisting of a
shellac sealing layer, a layer of sugar or polymer material and a gloss
layer of wax may be present. Dyes can be added to these coatings in

order to be able to differentiate between different dosage units.

25

(!

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compounds. Syrups can be prepared by dissolving
30 the compounds in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compounds in a non-toxic vehicle. Solubilis-
ers and emulsifiers, such as, for example, ethoxylated isostearyl alcohols
and polyoxyethylene sorbitol ethers, preservatives, flavour additives, such
35 as, for example, peppermint oil or natural sweeteners or saccharin, or

other artificial sweeteners and the like, can likewise be added.



Oral liquids, such as, for exanple, solution, syrups and elixirs, can be
pre- pared in the formof dosage units so that a given quantity conprises a
pre- specified ampunt of the conpounds. Syrups can be prepared %X di ssol vi ng
30 the conpoﬂﬂﬁgmpﬁﬂ§ﬁ7aqueous solution with a suitable flEAER2 e
elixirs are prepared using a non-toxic alcholic vehicle. Suspensions can
be for- mulated by dispersion of the conpounds in a non-toxic vehicle.
Solubilis- ers and enulsifiers, such as, for exanple, ethoxylated isostearyl
al cohol s and pol yoxyet hyl ene sorbitol ethers, preservatives, flavour
additives, such 35 as, for exanple, peppermnt oil or natural sweeteners or
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t hereof and thgijket her active ingredients can also be admnistered in the
formof |iposone delivery systens, such as, for exam ple, small unilanellar
vesicles, large unilanellar vesicles and nultilanellar vesicles. Liposones

can be fornmed fyomvariou spholipids. such a 15 for exanple

chol ostr gl o BRpHds PrERISIRLE it sbatesapd poVSBIRIGY ( ne
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for example, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof and the other active ingredients can also be
20 delivered using monoclonal antibodies as individual carriers to which the
compound molecules are coupled. The compounds can also be coupled to
soluble polymers as targeted medicament carriers. Such polymers may
encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropy|-
25 methacrylamidophenol, polyhydroxyethylaspartamidophenol or polyethyl-

?

ene oxide polylysine, substituted by palmitoyl radicals. The compounds
may furthermore be coupled to a class of biodegradabie polymers which
are suitable for achieving controlled release of a medicament, for example

polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, poly-

30
orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and
crosslinked or amphipathic block copolymers of hydrogels.
Pharmaceutical formulations adapted for transdermal administration can
35

be administered as independent plasters for extended, close contact with

the epidermis of the recipient. Thus, for example, the active ingredient can



ene oxi de polylysine, substituted by palmtoyl radicals. The conpounds may
furthernore be coupled to a class of biodegradabl e polynmers which are
suitable for achleV|ng controll ed rel ease of a nedicanment, for exa n?

pol yl actic atYQ209881859% si | on- capr ol act one, pol yhydr oxybutBGTEP2YY! 87ﬁol y
ort hoesters, polyacetals, polydi hydroxypypans, polycyanoacryl ates and
crosslinked or anphipathic bl ock copol ynmers of hydrogels. Pharnmaceuti cal
formul ati ons adapted for transderrmal adm nistration can 35 be adm nistered
as independent plasters for extended, close contact with the epiderms of
the recipient. bﬁﬂ@lwer@d frernthel Riasten by demtopborasis, @si daacribad imgenem®/ 058597
PCT/ EP2005/ 011 be deI|v d fro by iontophoresis, as
described in g &itns i Poafcauys] Besedreh: {3@31 §@§t§@h 3(6), 318 (1986). 5
Phar maceuti cal conpounds adapted for topical adnlnlstration can be for-

mul ated as oi ntnments, creans, suspensions, |otions, powders, solutions,

past es, | s, dhampmaceatcal compaundsiddaptéaforitbpical admimestratain ¢drebe yer-or

ot her extr nal tissue, for exanple nouth 10 and skin, the fornulations are

preferably applm‘é'ét%aﬁ 8|51t'<'5'§r'ts®PFﬂ%ﬁtSL@Pe“@P@ﬁn\OUPHSiW@%@es‘ap I®B%.nul ati on
to give an oi ngﬂ%{% rgte @F%\{ %gt%gfrlnggmpé_ can be enployed either with a

paraffinic or ase.” Alternatively, the active

i ngredi ent can be fornulated to give a creamwith 15 an oil-in-water cream
base or a water-in-oil base. Pharmaceutical formnulations adapted for topical
appl i cation to Rafdheyreatmentcofithe W@rmtbgseﬂﬁmﬂms&lhe,tfﬁée&%mpl%mphth edi ent

i s di ssolikd or_ naswt ble carrie rticul r an
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Phat maceut i cal forrrul ations adapted for réctal adm nistration can be ad-

m n™stered i n tdam beoempidyeslgithes iwithr a paraffinierarreawater-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

15 an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye in-
clude eye drops, in which the active ingredient is dissolved or suspended

20 in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

25

("

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

30 Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle

size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.

35 Suitable formulations for administration as nasal spray or nose drops with



30 Phar maceutMAPM8 Ml at i ons adapted for nasal adm ni st PEIERROSOIRE ch ¢ he

carrier substance is a solid conprise a €»rse powder having a particle
size, for exanple, in the range 20-500 mcrons, which is admnistered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

passages from a container containing the powder. held close to. the nose. 35
Suitabl e for w?dﬂ%@sf;@ﬂ '%[(ﬁﬂtbﬁi%rlcreaﬁ’?@m&ssr?ﬁ'aﬁ"ggr%{ﬁ' ’Brsoﬁw%‘sdpops with
WO 2006/ 058597&@/5&%[)05/ 011875 -24 a liquid as carrier substance
enconpass active-ingredient solutions in water or oil. 5 Pharnaceuti cal

formul ati ons adapted for adm nistration by inhalation en- conpass finely
particul ate dusts or msts, which can be aenerat_ed by vari - orsﬁny es of
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fornul ations. &bshysesBisressgnded QispohsdreWith ast@ebRd nbbulistts VR imsuHla-
adm ni stration include aqueous and non-aqueous sterile injection solutions

conprising ant k@i - dants, buffers, bacteriostatics and sol utes, by neans of
which the fornula- tion is rendered isotonic with the bl ood of the recipient
to be tr% t ed; and 20 agqueous and non-aqueous sterile suspensions, which may

conprise Sus-. mmae?ml?omnﬂaﬁéhscg@érﬁéafoﬁ ih&Y JBhipidtrtionaih bhe
adm nistered in single-dose or nultidose contal ners, tor exanple seal ed
anpoul es and ‘adalisistenad astpeEssdries, tatmpohs cermandy, igets, (Pagtashfdareedy sptat e, so
that only the 25 addition of the sterile carrier liquid, for exanple water
for injection mum, i mmedi ately before use is necessary. Injection
sol ytions and suspensions prepared in accordance with the rec- ipe can be
pré&red fromsterile powders, granules and tablets. 30

15 Pharmaceutical formulations adapted for parenteral administration include

aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formuia-
tion is rendered isotonic with the blood of the recipient to be treated; and

20 aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in the freeze-dried (lyophilised) state, so that only the

25 addition of the sterile carrier liquid, for example water for injection pur-
poses, immediately before use is necessary.

C Injection solutions and suspensions prepared in accordance with the rec-

ipe can be prepared from sterile powders, granules and tablets.

%0 It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

35

vOours.



It goes without saying that, in addition to the above particularly nmentioned
constituents, t | ati ons may al so conprise other ag | .J.n the
art with resgé)c{w‘fl{'ﬁgﬁg particul ar type of formnulation; t%g&ﬁr‘l’#@qﬂﬁj&gﬁpl e,
formul ati ons which are suitable for oral-2@ninistration may conprise fla- 35
yours. WD 2006/ 058597 PCT/ EP2005/ 011875 -25 A therapeutically effective

anmount of a conpound of the fornmula | and of the other active ingredient
depends on a nunber of factors, includin for exanple, the age and wei ght

of the ani mal, Athergnesticaty affeetivaarerat ©f  FOmPRHNE KT theyfarreda { ARAOent, ~and
i i strat | on Nty Befye IndieGienPiEbeRs fla Rffoorst dtoeiindlding for o yer

However, an ef feﬁsme,e tiieaye tandf weighPBPPieshimal, tBE précisé diddasbondaivge from
0.1 to 100 ng/ kg of body weight of the recipi- ent (manmal) per day and

parti cul grl y t yhichataquires teeatmeah gadfitoseverity) the natunegifithe éormudatjiomei ght per
day. Thu¢, the acgtual n er day.for a dul | .wejghing 70 kg is
usual 'y bet weefin éh%W%%OEﬁBW§ t|orba(rﬁ?|§ '“E[r'fﬁﬁ ;Tag{g@g‘%djﬁ)(h?é’tered as
an i ndi vi dual | [ 'Prﬁi)‘?ﬁ) (Gsuch as,
for exanpl e, t\j\ﬁg?ﬁ? ?Eejgeﬁ?‘bcr)&rb,t'q?%ée&%ﬁrbgieif)eéﬁ\i%gglgph}jgs,étcgo thatd l%;he t ot al
dai |y dose is genaesalydn therarideeftomv® 1a0d00tmgkgaf bbaytweightsof thetrecipi- of a
physi ol ogi cal ly functional derivative thereof can be determ ned as the

fraction of thé€nkfmamdmalkpendanandpatticalarbniysisally petheseangedramel thvent i on
furt hermdPe rel

t Q f _commo f e_f | o]

conbi nation w t1ﬁ rﬁ&kbeoéi)pﬁxglzquﬁ\'Q?{e%nmga%@n%aﬂa$’b§h‘+%r§a‘zﬁyeﬁ{ ,a.n
preferably for gyhp rﬁérﬁﬁbﬂ%ﬁzgsrﬂﬁsg 70RQ ié L%ﬁﬁll*}b@&/é’erﬂ’i@laﬁh%o Mm@, WABkd cul ar
fof ~ lowering blood sugar. uitabl e further active ingredients for the
conwi nati on pr #pscmount caare adninistered as abéndivkluabdose@pedday ot heudltyt e Li ste
[ Red List] 2001, Chapter 1%. 30 They can be conbined with the.con;po nds of
the fornul a | é{b@(ﬁeggﬁé)flp@ ~-doses (such as, tor example, two, three, four, five o sol(l)

15 per day, so that the total daily dose is the same. An effective amount of a

salt or solvate or of a physiologically functional derivative thereof can be

determined as the fraction of the effective amount of the compound per se.

20 The invention furthermore relates to the use of compounds of the formuta
|, in combination with at least one further medicament active ingredient,
preferably for the treatment of type 1 and type 2 diabetes, in particular for
lowering blood sugar.

C 25

Suitable further active ingredients for the combination preparations are:

All antidiabetics mentioned in the Rote Liste [Red List] 2001, Chapter 12.
They can be combined with the compounds of the formula | according to

%0 the invention, in particular in order to enhance the action synergistically.
The active-ingredient combination can be administered either by admini-
stration of the active ingredients to the patient or separately in the form of
combination preparations which comprise a plurality of active ingredients

35

in a single pharmaceutical composition. Most of the active ingredients



the invention, in particular in order to enhance the action synergistically.
The active-ipgredient conbination can be adm nistered either by admni-
stration of Yvﬁ)ezoggﬁsyg i ngredients to the patient or separggﬁpéoolsﬁncsﬁ% form
of conbination preparations which conpri2®-a plurality of active
ingredients 35 in a single pharmaceutical conposition. Mst of the active

I ngredi ents WD 2006/ 058597 PCT/ EP2005/ 011875 -26 |listed bel ow are di scl osed

in USP Dictionary of USAN and |International Drg)g Nanes, US Phar macopei a,
Rockvi | | e 2001!istegdiheiow @ee disclased inddSP dygtionarny e USAN BN latarnatignales, such

as, for exanpl . or HWR 1964, fast-actin
I nsul i ns (sgg @é“%i‘?ﬁé%g% b)“éf@g%’%%% 69&2\6@%58%ch as, for exanple, thosg
di scl osed by Npvigiahetiés friclfdeSinsDliNGnBGNOAFYderivitibes! sldhyas frbeexanple,

hypogl ycaem ¢ actiye ingredients. 10 The orally effective hypoglycaenc
active i g edi tantuspr(seewany.lantus comg or HIMR 391 faskacting insulingi(ses

i bi tor s, ol HESGGR HobT st Servathyes’ Sehas. Br Sxempis. ot dRREeEoancr .
such as, Tor_expiph NGRASEAS FEIRS SB/0BE O LAGTRaP bdlbleMyPddlyddenic/ 26265

and WO 99/03861, 1 nsulin sensitisers, 1nhibi- tors o I ver enzynmes whi ch
are invol ved i activeirgrediehtst i on of gl uconeo- genesis and/or gl ycogenol ysis,
gl ucose upt ake nodul ators, conpounds which nodify fat metabolism such as
anti hyperlipidaem c active ingredi 20 ents and antilipidaem c active

i ngredi ed0s, coumo gg t i nt .00 PXR
agoni sts, and jgglél}gﬁyﬁ %tﬁjléerﬁfébﬁqa&%g&cﬂv%ﬁ?qr %é'ewﬁﬁﬁm assi um
channel of the shRdRyiGRIsS bigeanldings) MegIRIMidEY) bxabidzBRdinBdRies OhiaZdlie
cofipounds of the formula | "are adm nistered in conbination wth an HMVGECoA
redlict ase i nhi dinedlignes,glucasidasennhbibitats, gluddgonaantagomistsy GLR:4 taganists,
| ovastatin, atoryvastatin, cerivastatin, rosuvasta{i n. 530
calcium channel openers, such as, for example, those disclosed by Novo
15 Nordisk A/S in WO 97/26265 and WO 99/03861, insulin sensitisers, inhibi-
tors of liver enzymes which are involved in the stimulation of gluconeo-
genesis and/or glycogenolysis, glucose uptake modulators, compounds
which modify fat metabolism, such as antihyperlipidaemic active ingredi-
20 ents and antilipidaemic active ingredients, compounds which reduce the
intake of foods, PPAR and PXR agonists, and active ingredients which act

on the ATP-dependent potassium channel of the beta cells.

25 In an embodiment of the invention, the compounds of the formula | are

O

administered in combination with an HMGCoA reductase inhibitor, such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,
rosuvastatin.

30
In an embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, such

as, for example, ezetimibe, tiqueside, pamaqueside.

35



In an enbodi mrent of the invention, the conpounds of the fornula | are
adm ni stered_jn Lhation with a chol esterol absorption_inhihitor uch
as, for exa péﬁ@@é%sﬁm- be, tiqueside, pamaqueside. 35 V\B@%@%@é@é
PCT/ EP2005/ 011875 -27 In an enbodi ment o027 the invention, the conpounds of

the formula | are adm nistered in conbination with a PPAR ganma agoni st ,
such as, for exanple, rosiglitazone, pioglitazone, JTT-501, d 262570. 5 In

an enbodi rent of the inventjon the conpounds of the rmul a re
St i stereq i M b REesimant o e IbEsgResy S cameRnads ot ferongula Biréexam pi e,

Formila | aro Samiireted FoSRRELBR P PR BKERG eOBiel R A e

agoni st Sucheﬁémgfe,)lrosigmbﬁe, gdglitadbne AVME -804 2G| 288580.34, AVE 0847, AVE
0897, or as described in WO 00/64888, WD 00/64876, WD 03/20269. 15 In an
enbodi nept of the invention, the conpounds of the fornmula I are

adm niste&red in conbi.nation, wih.a fihrate. such a rexanpl f eno-
fibrate, ol of i b1 4 esbinntPLbd Ruetti e chifbduRli et Ble BRBTRCarm Fon. < ne
conpounds of t BanfimstErédtir c&hBinaﬁ@ﬁ‘vﬂtf?PPﬁRjalbﬂa iél,aéthé?ﬂawfbheﬁé}nw P

i nhibitor, such as, for exanple, inplitapide, BM5-201038, R-103757. In an
enbodi nent of plee GW/Bs18, W 264%.he conpounds of the formula | are

adm nistered in conbination with bile acid absorption inhibitor (see, for
exanpl e, US 6,245,744 or US 6, 221,897), such as, for exanple, HWR 1741. 30

o ST Y B e REHEH 1.t BOEHAL Rl L R e |
- administered in combination with a mixed PPAR alpha/gamma agonist,
~ such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, AVE

0897, or as described in WO 00/64888, WO 00/64876, WO 03/20269.
15
In an embodiment of the invention, the compounds of the formula | are
administered in combination with a fihrate, such as, for example, feno-
fibrate, clofibrate, bezafibrate.
20
In an embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor, such as, for example,
implitapide, BMS-201038, R-103757. In an embodiment of the invention,

25 the compounds of the formula | are administered in combination with bile

(\;

acid absorption inhibitor (see, for example, US 6,245,744 or
US 6,221,897), such as, for example, HMR 1741.

30 In an embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as, for example,

JTT-705.

in an embodiment of the invention, the compounds of the formula | are

35 administered in combination with a polymeric bile acid adsorber, such as,

for example, cholestyramine, colesevelam.



JTT-705. In an enbodi nent of the invention, the conpounds of the formula I
are 35 admnistered in conbination with a polyneric bile acid adsorber,
such as, for_exanple, chol estyram ne, col esevelam WD 2006/ 058597

PCT/ EP2005/ 0 N@296/058887 | n an enbodi nent of the invention, FGRERPHYIREs of
the formula | are adm nistered in conbinr@Bi-on with an LDL receptor inducer
(see US 5 6,342,512), such as, for exanple, HWVR1171, HVMR1586. In an

enbodi ment of the invention, the conpounds of the fornmula I are

adm nistered in conbination with an ACAT inhibitor, such as, for exanple,
avasim be. 10 In an enbodi nent of the invention, the conmpounds of the

formla 1 are AL 3 5 EReRhh e ekt AR e 38" 25 1"
the formula | agdninfd&icd |ﬁtdéh’f‘tﬁnatfbri3ﬂfh'dhﬂ_ﬂ)9'ﬁedéﬁtbr mdhbepwe%t@sn l'i pase
I nhibitor, such as, for exanple, NO 1886. 20 In an enbodi nent of the

i nvention, the &Bﬁﬁ@mﬁmwh as) éorf example, HMR 17 1adiVMRi1686r ed i n conbi nati on
with an ATP citrate | yase inhibitor, such as, for exanple, SB-204990. 25 In
an enbodi ment of the invention, the conpounds of the fornula | are

d t d , h
P, SLer e GBI AN RO neo A )

for exanple, I nvent1 on com 30

pounds of the fadministededainecombination withdan ACATNhhibdtor,csuchi dd) fer éxample,

protein(a) antagonist, such as, for exanple, CIA 027 or ni cotinic acid. In
an avasimibe.

10

In an embodiment of the invention, the compounds of the formula | are

L administered in combination with an antioxidant, such as, for example,
OPC-14117.

15
In an embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.

20
In an embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP citrate lyase inhibitor, such as,

for example, SB-204990.

In an embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase inhibitor, such as,
for example, BMS-188494. In an embodiment of the invention, the com-

30 pounds of the formula | are administered in combination with a lipo-
protein(a) antagonist, such as, for example, CI-1027 or nicotinic acid. In an
embodiment of the invention, the compounds of the formula | are adminis-
tered in combination with a lipase inhibitor, such as, for example, orlistat.

35 In an embodiment of the invention, the compounds of the formula | are

administered in combination with insulin.



enbodi ment of the invention, the conpounds of the formula | are adm nis-
tered in conbination with a |lipase inhibitor, such as, for exanple,

orlistat. 35 In an enbodi nent of the invention, the conpounds of the formula
| are admi ni%PaPERSINR7 conbi nation with insulin. WO 2006/ (BEHEE2005/011875

PCT/ EP2005/ 011875 -29 In an enbodi nent, -28e conpounds of the fornula | are
adm nistered in conbination with a sul fonylurea, such as, for exanple,

tol butam de, 5 glibenclam de, glipizide or glinmepiride. In an enbodi nent,

t he conpounds of the formula | are adm nistered in conbination with a

bi guani de, such as, for exanple, netformn. 10 In another enbodi nent, the

wegr i inide, sopenbogimert BRI Gina Srige] #EAdntaah .
conpounds of t heyrhsihBlidRwithad Sulfshylureat Stidtas Yor é§aﬁ19[é?itdﬂﬁhiaﬂﬂd\é@ th a
t hi azol i di nedi one, such as, for exanple, troglitazone, «ciglitazone,

pi ogl i tazone, rglitiegiclamidenglipzidelar glimepitidels whi ch are dis- closed by Dr.
Reddy' s search Foundation in WD 97/41097, in particular 5-[[4-[(3,
4- di hydr o- 3- net hyl - 4- oxo- 2- qui nazol i nyl met hoxy] phenyl ] net hyl]- 20

2, 4-thi azol i di naAPAGRKokIIEH, ﬁ{@ﬁ%ﬁ&gﬁdgﬁ %ﬁgﬁgﬁgmﬁ{lgﬂ?}e%rﬁiﬁﬁtér%w al (oLe

adm nistered in conbination’ wth a Ibirtor, such as,

exanmpl e, m gl i tedmbiation withaa bigeranide, sueh asordixampile, rhéorgeinpounds of t he
formula | are admnistered in conbination with an active ingredient which
acts on the ATP-dependent 30 potassium channel of the beta cells, such as,

for exanpl@, t j ' | am i i.zZj i inide
O APl O U irot el G S B8 aiffgferea
adrg. ni stered i Nn PABhAREA @ith M%gﬁ@rﬁiée,télﬁfh a9 FoPbxampled Pepyfylitedy.i oned
conpounds, for 35 exanple in conbination with a sulfonylurea and netformn,
a sul fonyl urea WO 2006/ 058597 PCT/ EP2005/ 011875
In an embodiment, the compounds of the formula | are administered in
15 combination with a thiazolidinedione, such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds which are dis-
closed by Dr. Reddy’s Research Foundation in WO 97/41097, in particular
5-[[4-[(3,4-dihydro-3-methyl-4-ox0-2-quinazolinylmethoxy]phenyljmethyl]-

20 2.4-thiazolidinedione.

In an embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor, such as, for example, miglitol

or acarbose.

In an embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as, for example, tolbutamide,

30
glibenclamide, glipizide, glimepiride or repaglinide.

In an embodiment, the compounds of the formula | are administered in

combination with more than one of the above-mentioned compounds, for

35 example in combination with a sulfonylurea and metformin, a sulfonylurea



-30 and acarbose, repaglinide and netformn, insulin and a sul fonyl urea,
insu- lin and nmetformn, insulin and troglitazone, insulin and | ovastati n,

etc. 51n a fvu{)%&g&ﬁﬁodi ment, the conpounds of the for”%@r/ﬁrz%ﬁouws

adm ni st ered ation W|th CART nodul ators (see

" Cocai ne- anphet am ne-regu- | ated transcri-@804 nfl uences energy netabolism
anxi ety and gastric enpty- ing in mce" Asakawa, A et at, M :Hornone and
Met abol i c Research (2001), 33(9), 554-558), NPY antagonists, for exanple
napht hal ene-1 10 qu n|c aci d

4 o .
[ (4- ami noqui naz¥19 A vﬁanﬁqn@ghéiﬂﬁmdc%ﬁemwylwlﬂﬁnfia sHiferyune@d MSUR| or i de
CGP 71683A

<(31m no-1, 2, 3)) a@ﬂ?ﬂgﬁ@f{h% IIene- -cght%%?(?/?llgs%én gn?&ov(aétatlon etcl -2-

nmet hyl - 3- oxo-
2,3,3a,4,6,7- hex dropyrazolo[4 c] pyridin-5- 4- chl or ophenyl) -
oxoet hyl ] ani de: ! n(a/é menfmﬂé& campeuads of é’[%fqr myta bﬁ@rﬁﬂf@lnlstGEd

334867 A)) °X""Z°hgc%ﬁé%gtf’<zr£%t§&"@ﬁi;@%&%g{ois oo MR E A B ar o 20
i m dazol[ 4, 5- c] pgtddiranseriph IffuePREs Energy Méeébdnsﬁpla%xﬁeq«,b bnayesﬁﬂi éﬁﬁ@a))
TNF agoni sts, CRF antagonists (for exarnple [2- | -9-(2 6-trinmethyl -

phtenyl ) - 9tH 1(? , ingtin imicet Asakawa, A, \dt jalli Mdrlwtffwmermq VettammarphtCRF(f BP .
ant agoni sts (fo urocorti oni st s onists (for
exarml o 1 crieobif B, et By HRiBa0hisks 5 $arps maptydener 1

H- i ndol I |ﬂ1fdi‘|¥

(n{alna(rzocyt e- g?lgnu at ‘%ﬁ‘ghﬁgl[ﬁ)ﬁgm‘b%ﬁ?{%@%w%? JQ%&I?I? e%t-h rrpl e

{2-] 4- (4-chl or carfide; ﬂydm&tor;dd(@@P)ﬂBBG&)cWéhgwb& {fol gxdmpleot—- 2 30

yl car banoyl ] -57d|rretralllndl- -yl }acetic acid trifluoroacetic acid salt

(WO 99/ 15525) ) ; amiool & ﬂ-tetialpymeaphﬂh\alﬁneo?ﬂbwllé%ﬁ%(&?eb&%ﬂﬁur-

am nes), m xed rﬁgg&rgnd% conmpounds and noradrenergi c conpounds (for exanple
WO 10 00171549) agoni sts, for exanple 1-(3-ethyl benzo-

furan-7-y13ypi pep ezaam,so?chbx@hﬁﬁbgyr%@btom @Q]Qﬁrﬁ&ﬂlﬂ-}v) 1-QRoheropheryPRSt s, 35
3l A NGO oo (WO 011817523 orae Btageneis (or Sxample 1-(2-
methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea; hydrochlorides (SB-
334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydro-
20 imidazo[4,5-c)pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208));
TNF agonists, CRF antagonists (for example [2-methyl-9-(2,4,6-trimethy|-
phenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)), CRF
BP antagonists (for example urocortin), urocortin agonists, B3-agonists (for
o5 example 1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-
1H-indol-6-yloxy)ethylamino]ethanol; hydrochlorides (WO 01/83451)),
MSH (melanocyte-stimulating hormone) agonists, CCK-A agonists (for ex-
ample {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-

ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt

% (WO 99/15525)); serotonin reuptake inhibitors (for example dexfenflur-
amines), mixed serotonin compounds and noradrenergic compounds (for
example WO 10 00/71549), SHT agonists, for example 1-(3-ethylbenzo-
furan-7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin agonists,

35

galanin antagonists, growth hormone (for example human growth hor-

mone), growth hormone-releasing compounds (tert-butyl 6-benzyloxy-1-(2-



none), grow h hornone-rel easi ng conpounds (tert-butyl 6-benzyl oxy-1-(2 WO

2006/ 058597 /011875 -31
di i sopropyl aﬁgrllii)e ﬁgﬁgar bamoyl ) - 3, 4- di hydro 1 Hisoqui nol })ﬁgE 20(‘:)21/? 18;/(5y- | at e

(WD 01185695) ), TRH agoni sts (see, for exdnple, EP 0 462 884) un- coupling
protein 2- or 3-nodulators, leptin agonists (see, for exanple, Lee, 5 Daniel
W ; Leinung, Matthew C.; Rozhavskaya-Arena, Marina; G asso, Patri ci a

o' F S AR SR ol % e e
doprexin), Ii pm(wabmsees@ §oﬁ“§&r(s@éafa?le&ama|@%lﬂ@5ﬁ§2 884)“1%1?
modul ators (for exanple WD 00178 RXR nmodul ators or TR 10 R-‘agoni sts.

I n an enbodi neeeuplingtprotein e or Bs'npdullammuiepheramsts'(asee)goeeb(afmlel keeeptin;

ige\]afnora exarrpnb ﬂwmihg?ncuﬂ%v ' n t ut i S user'@f I eprél n" Sal vador
Phar macol her app o201 i st§%5a a&%%%ﬂ ébrgaaen’@emévﬁ étmérﬂ%f%‘t’&%'“ona'

active ingredient Is etam ne or hetam ne n an enbodi nent

t he addi ti onal sigtDrugs ldhgieeﬂutune (2601)c26(9)r 87348819 rDA@goniste {bromx ne. 25 In
yet anot her enbodi nent, the additional active i fgred| ent is sibutramne. In
an enbodi ment , CHiptine: dePreXdmalivase/atylasegnbinitons (for exampla WO 09(4056%n

M an Zﬁgéd. renl AR BB ior SRR T AT R M oPOBERR |, g™
conbi nat i Cgra idismaterials, preferably insoluble bulk materi al s _(see,
for exanple, [ Car omax(r) (Zunft HJ; et al., Carob pul p preparation for

A
;

~ In an embodiment of the invention, the further active ingredient is leptin;

see, for example, “Perspectives in the therapeutic use of leptin”, Salvador,
15 Javier; Gomez Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on
Pharmacotherapy (2001), 2(10), 1615-1622.

in an embodiment, the additional active ingredient is dexamphetamine or

20 amphetamine.

In an embodiment, the additional active ingredient is fenfluramine or dex-

fenfluramine.

C 25

In yet another embodiment, the additional active ingredient is sibutramine.

in an embodiment, the additional active ingredient is orlistat.

30
In an embodiment, the additional active ingredient is mazindol or phenter-
mine.
In an embodiment, the compounds of the formula | are administered in

35

combination with bulk materials, preferably insoluble bulk materials (see,

for example, Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for



WD 20061058597 PCT/ EP2005/ 011875 -32 treatnent of hyperchol esterol em a,
ADVANCES | N THERAPY (2001 Sep- Cct), 18(5), 230-6.) Caromax is a

car ob-cont ai pj t fromNutrinova, Nutrition Speci

I ngredi ents %%30%%‘g%gtri epark Hochst, 5 65926 Fr ankfur?fﬁﬁ??gm

conbi nation with Caromax(r) can be effectdd- in a single conposition or by
adm ni stration of conpounds of the fornmula I and Caromax(r) separately. In

t hi s connecti on, Carorrax(r) can also be ad- mnistered in the formof foods,
such as, for e

sayi ng t hat eaé?a?r% Pfﬂa bakwﬁg ‘g’léﬁ{ﬂs &ﬁw\ﬂﬁ%uﬂﬁ?@%ﬂ @bﬂg%te% \chtehout

nventi on Wi th gkig (5115061 ARGy 8 ERAY LaRRIIAE Brody Tiin Al onal | v

one or nore furt arnacol ogi cal Iy active su tances Is regarded as

falling within NUtatnenQpec'ra‘Itiqs&tFmﬂ:ll Imgreﬂlemtbesmbblsdndustnieparhtl—lc‘i:umst 20 OH N~-N
N/ O ONHJTT-705 1 OPC-14117 25/ 0 Cl Br 30 ONO 0O H(G--j' O C 1l
PO HOG SB- 5936 rentdurtddiairg s @ he combination with Caromax® can be ‘effected

in a single composition or by administration of compounds of the formuia |

and Caromax® separately. In this connection, Caromax® can also be ad-

ministered in the form of foods, such as, for example, in bakery products or

muesli bars.
10
o It goes without saying that each suitable combination of the compounds
~ according to the invention with one or more of the above-mentioned com-
pounds and optionaily one or more further pharmacologically active sub-
15 stances is regarded as falling within the scope of protective of the present
invention.
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35 WD 20061058597 PCT/ EP2005/011875 -33 0 | / I OAS 10 /P, O 5~0r O
OH Cl -1027 OO—|Oo BMS-188494 O~/ GO/Ix 100 OHO \ oNNO " O, H 0
O 15 d 262570.N JTT-501 20 25 The invention also relates to a set (kit)
consi sting of V@RI packs of (a) an effective amount HACHERSIHYING of
the formula | and/or pharma- ceutically u838bl e derivatives, solvates, salts
and stereoisoners thereof, including m xtures thereof in all ratios, and
30 (b) an effective anobunt of a further nedi cament active ingredient. The
set conprises suitable containers, such as boxes or cartons, individ- ual
bottl es, bags or anpoules. The set may, for exanple, corrprl?\\eog‘epa-

OﬁS
CI-1027
i ;\;/\/\ /\/\I BMS-188494 >2k )}/
10
0
o OH o
- HN
°i» () i
N
@A\ ol OK\W o
15 \ °
Gl 262570 O N
JTT-501
20
c o5 The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates, salts and stereoisomers
thereof, including mixtures thereof in all ratios,
30 and
(b) an effective amount of a further medicament active ingredient.
The set comprises suitable containers, such as boxes or cartons, individ-
ual bottles, bags or ampoules. The set may, for example, comprise sepa-
35

rate ampoules, each containing an effective amount of a compound of the



35 rate anmpoul es, each containing an effective anount of a conpound of the
WO 2006/ 058597 PCT/ EP2005/ 011875 -34 fornmula | and/or pharnaceutically

usabl e deri vati ves} sol vates and stereo- isoners thereof, including m xtures
thereof in alWOPMEO®7 and an effective amount of a furt hefCTHERROREN

active ingredient in dis- 5 solved or |yepBHdidised form The conpounds can be
tested on their SGT inhibition properties by neans of BHK cells expressing
SA.T1 and SG.T2. The production of the <cells and the testing can be carried

out as described bel ow. 10 nstruction and expressi on of SATI in BHK cells
To. const ruct ¢ HEMReEd ANy A TArelice b D9HRS S8y vaRYRS, SIS gastereo:
(honol ogous to; I f:d : Jdbrary using 15
standard PCR te'%%?g ogéﬁgq\é\ﬁ%f%dr?l@ @&E&%%QHggﬂgﬁbgg i nto pcDNA3. 1
expressi on vectand an effettivigampunbot afurthey medicsitient astive Bgredienton disr ker .

In this vector, transcription uses the enhancer/pronoter of human cyto-
megal ovi rus. 2@0tyRd o lyaphilised §MMKL225 t oget her with an additional vector
cont ai ni n% a di- hydrofolate reductase gene as a sel ection marker was

i ntroduced into cells. Transfection into BHK21 cells (ATCC CCL-10),

cultivated in ﬂﬁ%&ﬁn&aﬁﬁéy&rﬁ GeReSicBRn themLﬁfﬁﬁﬁ‘ibﬂlanbereﬁt%%tiy)et al cal f
an

serum ( FCS) gl utam ne, was carried out using calcium phosphate

transfec- tionsmaaesptiBHK calls@xpnessing SGL Ehand SG1de2. Tisbprodugtiort obthey
oLt 2 e e et e O R e R L i
(@BCOB and 20- 5000 nM net hotrexate as final concentration, where only
cells which ex- pressed the neomycin gene and overexpressed the dhfr gene
werg. able to dConstrdttien aybexpression? of SGcktin BHK cellss were cloned (0.5
cellstwel 1) andTo construct the SGLT1 expression vector (KL225), the SLC5A1 gene
(homologous to NM_000343) was amplified from a cDNA library using
15 standard PCR technology and cloned over Nhel/Xhol sites into pcDNAS3.1
expression vector (Invitrogen) containing neomycin as a selection marker.
In this vector, transcription uses the enhancer/promoter of human cyto-
megalovirus.
20
The final vector KL225 together with an additional vector containing a di-
hydrofolate reductase gene as a selection marker was introduced into
cells. Transfection into BHK21 cells (ATCC CCL-10), cultivated in DMEM
¢ 25 medium (GIBCO/BRL), supplemented with 10% foetal calf serum (FCS)
and 20 mM glutamine, was carried out using calcium phosphate transfec-
tions according to Graham, F.L. and van der Ebb, A J. (1973), Virology 52:
456 with 5-20 pg of uncut plasmids for 107 cells. Stable transfectants were

selected in medium containing 1 mg/mi of G418 (GIBCO/BRL) and 20-

%0 5000 nM methotrexate as final concentration, where only cells which ex-
pressed the neomycin gene and overexpressed the dhfr gene were able to
grow. After growth for 2-3 weeks, the cells were cloned (0.5 cells/well) and
the clones were investigated for SGLT expression in the radioactive up-

35

take assay.



the clones were investigated for SGT expression in the radi oactive up- 35
take assay. WO 2006/ 058597 PCT/ EP2005/ 011875 -35 Construction and

expressi on of T2 _in BHK cells To construct the SG.T2 e ' vect or
(KL224), the V%ﬁ?%“&é%‘@%e (honol ogous to NM 003041) was aﬁ&f’?‘ﬁé’g&?lﬂg a
cDNA library using 5 standard PCR technel3dgy and cl oned over Nhel/ Xhol

sites into PCl-neo expression vector (Pronega) containing neomycin as a
selection marker. In this vector, transcription used the enhancer/ pronoter

of human cyto- ovj.rus apd the $SV40 vadenyl aiion signal. The final
vector K94 't SoRRRERCliphanthexorkesion af e To i BufK sellsng s i - 10
hydrof ol ate re ki i Mo cells.
Transf ecti on | i CROT o PO 4 P O eI T-20% e STERRRE R

(G BCO BRL), suppheisgdesctomiih 00824 1 owas ampidified $ronu an dONR)ibrargdusitiy mvi

gl utam ne, was carried out using cal cium phosphate transfec 15 fions

accor di ngst o GrHABARrdPER tapancliagy @ed alened aver Nhaldkhgl sitesiplodgyl-880 456

with 5-20 Ng of . ' 0] . r re

sel ccted i n e iesSiol YRR iProriEodyborfablritn ot s PoIeEbABiEMA00”
net hot r exat e asinfthigalectd GanREEMStioMuseiccertitncetBrorhotdhiof Aumani§ter essed

t he neonyci n gene and overexpressed the dhfr gene were able to grow. After

growt h for 2-3 megaloyirusanddhe SUAE polyaderydati@) sigoel.1 s/wel 1) and the clones
were investigated for, SA.T sion in.the radioactive up-. take assay. 25
Vet hod of . set 1112 ek VAT IREEEkiislier i AB iRl Yty EBgiehing =
14C a- et hyl - D-gldtefimte 3885LA8e GENB)ad & sefeltiof hidfkePivas intfoiieR iRRFYT €S
injected with tHe correspondi ng cRNA has been de- 30 scribed (for exanple
Vén-Sen Lee et ealls. Tossigction ink) BHK2heetls (AGG,C CCL-10), cultivated in DMEM
~ medium (GIBCO/BRL), supplemented with 10% foetal calf serum (FCS)
and 20 mM glutamine, was carried out using calcium phosphate transfec-
15 tions according to Graham, F.L. and van der Ebb, A.J. (1973), Virology 52:
456 with 5-20 pg of uncut plasmids for 107 cells. Stable transfectants were
selected in medium containing 1 mg/ml of G418 (GIBCO/BRL) and 20-

5000 nM methotrexate as final concentration, where only cells which ex-

20 pressed the neomycin gene and overexpressed the dhfr gene were able to
grow. After growth for 2-3 weeks, the cells were cloned (0.5 cells/well) and
the clones were investigated for SGLT expression in the radioactive up-

take assay.

Method of SGLT1/2 activity measurement

Principally, uptake of **C-a-methyl-D-glucopyranoside (AMG) in, for exam-
ple, Xenopus oocytes injected with the corresponding cRNA has been de-
scribed (for example Wen-Sen Lee et al. (1994), J. Biol. Chem. 269,

% 12032-12039; Guofeng You et al. (1995), J. Biol. Chem. 270,
29365-29371).
A 96-well cell-based assay was developed and adapted to HTS require-
ments:

35

BHK cells (transfected with SGLT1 or SGLT2) were seeded into 96-well

microtitre plates (Cultureplates, Perkin Elmer). After at least 24 h, medium



12032-12039; @uofeng You et al. (1995), J. Biol. Chem 270, 29365-29371). A
96-wel | cel |l -based assay was devel oped and adapted to HTS require- nents: 35

BHK cells (tr e with SGT1 or SGT2) were seeded in -

mcrotitre pl‘gpééw@gﬁq?ur epl ates, Perkin Elmer). After at f"gjé{g?mg%hh?ﬁrredi um
WO 20061058597 PCT/ EP2005/ 011875 -36 was 36enoved and the cell |ayer was
washed with assay buffer (140 nM NaCl, 2 nMKC, 1 mMCaC 2, 1 mMMd 2, 10

mM HEPES, 5nM Tris, adjusted with 1 MKOH to pH 7.4). After addition of 40
| of assay buffer

0 pM f th
ot once o UL bR emByed. Bt 4 el Taed W washies! with mesau Butiel 1 e

vol une of 100 f {9 E?’E%?SENMSFH%I'O” and
di s- carded. Tmagiélﬁﬂmg% ﬁ/@sﬁeg |2,§pﬁlM;e y W?@ltlon 0 pl water.
After 10 mi nutadjustedrwaithn MWMpH@ ZQOAﬂerMmm\:oMOQDo(mdylbufﬁrner)
were 10 added. The radioactivit ounted in a Topcount m cropl ate

scintill aﬁi on e@HheAMGPELLM f)éf §\§'§T1 ﬁ‘ﬂ‘é%ﬂM@b@@#T@ 'OM‘%R@%&‘ or

Caciz, 1 i e SRR R b B e R B 881 T

7.4). 15 Above 001 ubat IWC mirlgamnw&@femaanamyrembvedw gudtién ahd dué\e
foll ow ng ex- anples, "conventional work-up" neans: water is added if

necessary, the CafﬂedsTh@paﬁs were Nash@d@@ddywd by additioasofhit Mewatep. Alfiter 10,
ext ract od, i th 10 ARG raotl GhefrarE 2B RifesCin abJRetl BB iers: ar cq,
the or gani1 phaé&ied ol HUr'a@l%é?:Yﬁft 81 ddtinted {red T @B@ur‘i’tﬁ%ﬁbﬁ%mﬁﬂ%ﬂdﬂﬁ
product is purified by ¢ ronatography on silicag
crystal | i sati oncouriter@erkin Bimes).| The nopsspgsific eﬂ)taketwasedetgrmmedtlats& met hanol
I dium-free assay buffer (266 mM sucrose, 2 mM KCI, 1 mM CaCl,, 1 mM
MgCl,, 10 mM HEPES, 5 mM Tris, adjusted with 1 M KOH to pH 7.4).
15
Above and below, all temperatures are indicated in °C. In the following ex-
amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
20 the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
\. 25 gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M
FAB (fast atom bombardment) (M+H)*

ESI (electrospray ionisation) (M+H)" (unless indicated otherwise)

30
Example 1

The preparation of 4-ethyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-

hydroxymethyltetrahydropyran-2-yloxy)benzyl]-1H-pyridin-2-one ("1") is

35 carried out analogously to the following scheme:



Mass spectronetry (MS): El (electron inpact ionisation) W FAB (fast atom
bonmbardnent) (MtH)' ESI (el ectrospray ionisation) (MtH)' (unless indicated
ot herw se)

| The preparation of
4-ethyl -1-[ 2?‘??5@%525 5S,6R) -3, 4, 5-tri hydroxy- 6- PCT/EP2005/011875

hydr oxynet hyl t et r ahydr opyr an- 2-yl oxy) benzyd/]~1 H pyridin-2-one ("1 ") is

carried out analogously to the follow ng schene: WO 20061058597

PCT/ EP2005/ 011875 -37- Et Et 3aat / 1. 22 OH M ONO ONOH4a 5 +

11 Bt 2a Agp O,.Br HON- 3. + 5a la AcO-I ."OAc 10 OAc Et

HO O- O 15 HOO-lhOOG 6a OHO-YQ 13,4.26 g (0.03§trml) of
|

Me O cl

potassiumtert-but
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1.  4.26 g (0.038 mol) of potassium tert-butoxide are added to 4.25 g
(0.035 mol) of ethylpyridone 1a (prepared analogously to the described
methyl compound in Chem. Ber. 1924, 57, 794), dissolved in 50 m} of
DMF, and the mixture is stirred at RT for 30 minutes. 5.95 g (0.038 mol) of
2-methoxybenzy! chloride 2a are subsequently slowly added dropwise,
and the mixture is stirred at RT for 18 h. The mixture is then subjected to
conventional work-up, giving 7.5 g (89%) of methoxybenzylpyridone 3a as
crude product; MS-El (M) = 243,

2. 7.5g(0.031 mol) of methoxybenzylpyridone 3a are dissolved in

150 ml of DCM, the mixture is cooled to 5°C, 14.63 ml (0.154 mol) of boron
tribromide, dissolved in 50 ml of DCM, are added dropwise with stirring,
and the mixture is subsequently stirred at RT for 18 h. The mixture is then
subjected to conventional work-up, giving 6.73 g (95%) of hydroxybenzyl-
pyridone 4a as an oil; MS-El (M") = 229.

3. 5.0g(0.022 mol) of hydroxybenzylpyridone 4a, 18.1 g (0.044 mol) of
D-(+) alpha-acetobromogiucose 5a, 1.37 g (4.4 mmol) of benzyitributyl-

00

35

)



20 (0.035 nmol) of ethylpyridone 1 a (prepared anal ogously to the descri bed
nmet hyl conpound in Chem Ber. 1924, 57, 794), dissolved in 50 m of DIVF,
and the m xture is stirred at RT for 30 minutes. 5.95 g (0.038 rml3

2- met hoxyben2YP 208894 2a are subsequently slowy added &rHEw 11§7E§ and
the m xture is stirred at RT for 18 h. Th&8m xture is then subj ected to
conventional work-up, giving 7.5 g (89% of nethoxybenzyl pyri done 3a as
crude product; Ms-El (M = 243. 2. 7.5 g (0.031 nol) of

met hoxybenzyl pyri done 3a dis ed 150 X e
Tool o’ et Pamaenim snlores Bl 75516 5h1 50D ehpeassiTaborala StaLt  n 50

mM of DCM are &
subsequent |y sti rrz(% quﬁﬁ%}'e?sg}ﬁ’é%g%ﬁﬁ'{ﬁft% H?@glr @Rﬁggrrf( sug}]se(ﬁir%dsto
convent i onal wdhbnlspbjegted rcgccﬁw'é&tlgné%&ﬁk—m dividg 48 gn20Ps) afthe tetre 4a as

an oil; Ms-El (0.022 nol) of hydroxybenzyl pyri done
4a, 18. 1% (0. Cﬁpﬁtﬂ*élg_ (MS E!b—(b/h) ha- acet obr onogl ucose 5a, 1.37 g (4.4
e

hro i de and 162 o 08 (- EEOR PP HR BheRbre Sata Msivest i o ATRF™

chl orof orm are méinahefl thé nidliuré s odiéd So Brg@indradrag@rRith BRfmamisifer 80i s then
subj ected to conventi onal wor k-up, giving 2.48 g (20% of the tetra 5

acetate 6a; Ns-rEiN. (Thig mixBge.is subaew@tlylstﬁrammwmaﬂuth@ﬂreafacﬁn@mﬁa are
dlssolvedln 30 m . e i,s coal ed a i ed

W th ammpi a1 opras thenEoRRed o doreniend] fouSutr i acdh a7 2RE Tor
further 18h. TH g)mme MSLEl (M t_h§g11 subjected to conventl onal work-up,
giving 505 nmg (72% (’3 . 174; Ms-El (M) =391. r.. The

fol L.owi ng conpounds are obt ai ned anal ogously 15

~
The following compounds are obtained analogously
15
No. Structure / Name
20
II2II
c 25 4-Methyl-1-[2-((2S,3R,4S,5S 6R)-3,4,5-

trihydroxy-6-hydroxymethylitetrahydropyran-2-
yloxy)benzyl}-1H-pyridin-2-cne

o6
30 N\”/&O
0] o

ll3ll

OH
35 1-Ethyl-4-[2-((2S.3R 4S,55,6R)-3,4 5-
trihydroxy-6-hydroxymethyltetrahydropyran-2-




No. Structure | Name 20\ N OOO "2" HOHO ...,.OHd OH 25
4-|\/bthy|-|-[2 ((2S, 3R, 4S,5S, 6R) - 3, 4, 5-
tri hydroxy-6 hydroxynethyltetrahydropyran 2- yl oxy)benzyl]-1 H pyridin-2-one

30 if /' NO w)9oenwdsey Ho HO'OH OH 35 1-Ethyl -4-[2- ((29SRrbges011875
5S,6R)-3,4, 5 trihydroxy-6-hydroxynethyl tggr ahydr opyr an- 2 V\D 006/ 058597
PCT/ EP2005/ 011875 -39 yl oxy) benzyl ] pi pef&Zine-2, 3-dione 5 "( "4" NOO
HOY HO OH 10 OH 6-Methyl-2-[2- ((2 S, 3 R, 4S, 55 6 R-3, 4, 5-

tri hydr oxy- 6- hydr oxynet hyl t et r ahydr opyr an- 2-

yl oxy) benzyl ] - ZH PyT T YRz BerzyiPiperarie-2,3-dione

5 N 2
N
"4"
HO
HO™ “OH

10 OH
6-Methyl-2-[2-((2S,3R,4S,5S,6R)-3,4,5-
- trihydroxy-6-hydroxymethyitetrahydropyran-2-

yloxy)benzyl]-2H-pyridazin-3-one

15 /@
(\N

20

OH

1-Phenyi-4-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihnydroxy-6-hydroxymethyltetrahydropyran-2-
yloxy)benzyl]piperazin-3-one

"6" HO © 0
30 o™ " oH

1-Benzyloxycarbonyl-4-[2-((2S,3R,48,5S,6R)-
3.4,5-trihydroxy-6-hydroxymethyltetrahydro-
pyran-2-yloxy)benzyl]piperazin-3-one

35




~"] O "5" 9- ~N O O HO 20 HO,V."OOH OH
1- Phenyl - 4-[ 2-((2S, 3R, 4S, 5S, 6R) - 3, 4, 5-

tri hydroxy-6-hydr oxymet hyl t et rahydr opyran-2- 25 yl oxy) ben | perazijn- 3-one
0 OO0OOHo ‘{%zﬁ—?@‘%ﬁﬁ OH 1- Benzyl oxycar bonyl -4-[ 2- ((2S, é&@@@s@ﬁﬁ%
3,4,5-tri hydroxy- 6- hydr oxymet hyl t et r ahydr &0 -

pyran-2-yl oxy) benzyl | pi perazi n-3-one 35 WD 2006/ 058597 PCT/ EP2005/ 011875
-40- \ N OOO 7 HO5 HO VoH OH 4-Ethyl-1-12-((2S, 3R 4S,5S,6R) -3, 4,5-

t r| hydr Oxy_ 6_ h dr nvvnet hul + ot r ahvdronvur an. 2 10 v ovevYhanzvl 1l ni nor iﬂi n_ 1_ one

T Ul\_yllbtj—l—ylﬁlwl I‘U"\Jy—rul'liL LU yITA UWILy—rJ Pbl LAY | LI
H ryN_ |
N
0] 0]

"7"

™ OH

OH

4-Ethyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydropyran-2-

10 yloxy)benzyl]piperidin-1-one

H
= (o} (o} \Tl/
0

II8" HO

15 " OH

OH

4-Acetamido-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trinydroxy-6-hydroxymethyltetrahydropyran-2-
yloxy)benzyl]-1,2-dihydropyrimidin-2-one

P

20

"9" HO

C 25 HO™"

OH

4-Benzyloxy-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydropyran-2-
yloxy)benzyl]-1H-pyridin-2-one

30

35



NNO O OO1181, HO 15 HO'" "OH OH 4-Acetam do-1-[2-((2S,
3R, 4S,5S,6R)-3,4, 5- trihydroxy-6-hydroxynethyltetrahydropyran-2 20

él_loxy) benzyl ]Wé?@%%fropyri m din-2-one O9Nrb O 1191, HQZpcHO 0 ere » OH

4- Benzyl oX (2S, 3R, 4S,5S,6R) -3, 4, 5-
tri hydr oxy- 6- hydr oxynet hyl t et r ahydr opyr an4d 30 yl oxy) benzyl]-1
H pyridin-2-one 35 WD 2006/ 058597 PCT/ EP2005/011875 -41 0 NOO "10"
Ho HOOH OH 2,6-Dinmethyl-1-[2-((2S, 3R 4S, 5S,6R)-3,4,5-
| At r Adr

tri hydr oxy- 6- hydrexyrethyltet+rah opy+an-—2—10 yaxyHbeprzyH—4
H pyridin-4-one O z
N~
II1OII
5
2 6-Dimethyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trinydroxy-6-hydroxymethyltetrahydropyran-2-
10 yloxy)benzyl}-1H-pyridin-4-one
L’
1 5 ||1 1||
3-Methoxycarbonyl-1-[2-((2S,3R,48,5S,6R)-
3,4,5-trihydroxy-6-hydroxymethyltetrahydro-
20
pyran-2-yloxy)benzyl}- 1H-pyridin-4-one
9
Nm/l
o]
C 25 |l1 2"
4-[2-((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
30 hydroxymethyltetrahydropyran-2-yloxy)-
benzyljmorpholin-3-one

35

5



\..1T N/ O OO15 15 "11" HOHO .,,,.OH OH

3- Met hoxycar bonyl -1-[ 2-((2S, 3R, 4S, 5S,6R)- 3,4, 5-trihyd

roxy 6- hydr oxynet h Itetrahydro- 20 pyran-2-yl oxy) benzyl] - ridin-4-one /
| ~N od¥?>2 5’52 HOHO' " ..,,,OH OH 4-[2-((2S, %‘ﬁp’ﬁ@“%‘é 8BR) - 3,
4, 5 trihydroxy-6 30 hydroxynet hyl t et r ahydopyr an- 2-yl oxy) -

benzyl ] mor phol i n-3-one 35 WD 2006/ 058597 PCT/ EP2005/ 011875 -42- r Y, NI |
000 "13" HO 5 HO .."OH OH 4-Methyl-1-[2-((2S, 3R 4S,5S,6R)-3,4, 5-

tri hydroxy- 6- hydroxypethyl tetrahydropyran-2 10
yl oxy) benzyl ] -1, 2-di hydr opyri m gh -ong”
?/\‘7‘/
N\n/N
o
Il1 3"
5
OH
4-Methyl-1-{2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydropyran-2-
10 yloxy)benzyl]-1,2-dihydropyrimidin-2-one
-
15
20
_ 25
30
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15 20 25 30 35 WO 2006/058597 PCT/ EP2005/011875 -43 The foll ow ng
exanpl es relate to pharnmaceutical conpositions: Exanple A Injection vials
5 A solution of 100 g of an active ingredient of the fornula | and 5 g of

o]

di so- dium h%g@g@g&éﬁfphate in 31 of bidistilled water i&ﬁﬂgﬂﬁgﬂﬁgsﬁ pH

6.5 using 2 oric acid, sterile filtered, transferre n
injection vials, |yophilised under steri¥8-conditions and seal ed under
sterile conditions. 10 Each injection vial contains 5 ng of active
ingredient. Exanple B: Suppositories 15 A mxture of 20 g of an active

i ngredi ent of the rmula 1w lecithin and 1400 g of cocoa
butter is nel teﬂ?eiﬁﬁaﬁw ?’ﬁ?%%t@%@e%}gﬁaiﬁ%‘gﬁw'&s%&@ﬁf'ﬁo iIch suppository
contains 20 ng of active ingredient. 20 Exanple C. Solution A solution is
prepared from1l g of an active ingredient of the formula I, 9.38 g of
NaH2PO4 - 2 H2ExaephsAginjectioani@ds - 12 H20 and 0.1 g of 25 benzal koni um
chloride in 940 mM of bidistilled water. The pHis adjusted to 6.8, and the
solution gs made up to 1 | and sterilised by irradiation. This solution can

be used in the : fgﬁ@ﬁ NN % f a0 active
I ngredi ent of té\gE)QgrBhuq?g%Pd%?gé?naégv W ijggpgf tge QP Fm%s'e | ng%uﬁc%?&asept I C
condi tions. 35 dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

10
Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
15 A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.
20 Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of

C o5 benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

30 Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



WO 2006/ 058597 PCT/ EP2005/ 011875 -44- Exanple E: Tablets A m xture of 1 kg
of active ingredient of the formula I, 4 kg of lactose, 5 1.2 kg of potato

starch, 0.2 c_and 0.1 kg of nmagnesium stearate is d gi ve
tablets in a%g‘azéf’é}r?g’is%al manner in such a way that each qg@#@ﬁﬁ%ﬁ%ﬁi ns 10
mg of active ingredient. Exanple F: Coated4dt-ablets 10 Tablets are pressed
anal ogously to Exanpl e E and subsequently coated in a conventional nmanner
with a coating of sucrose, potato starch, talc, tragacanth and dye. 15
Exampl e G Capsul es of ,active ingredient of the formula | are

i ntroduced intggﬁHPBEbé?EPLHgs 20 capsules in a conventional manner in such
a way that each capsule con- tains 20 ng of the active ingredient. Exanple
H Anpoules 25 A solution of 1 kg of active ingredient of the fornula | in
60 | of bidistiA higurenet ekgiof agties ingretiient ef #d formalsl, arkgof ladtogeanpoul es,
| yophi |l i sed under sterile conditions and seal ed under sterile conditions.

Each arrpogl e coh2 40 patatocstaighoP. 2akg pitale Agd &dl katof magmesum stEwIrewss97
PCT/ EP2005/ 0118p7rgssécf'Fo &%?Qﬁleg nal %on%ntn%%@%"é’ﬂﬂ%r iﬂ sﬁ&ea Wgywlaf"eécﬁ R7

tablet contains 10 mg of active ingredient.

Example F: Coated tablets

10
(. Tablets are pressed analogously to Example E and subsequently coated

in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.

15
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine

20 capsules in a conventional manner in such a way that each capsuie con-

tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula 1 in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

30 10 mg of active ingredient.
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2R 10001 ROHc R R inwhich 15 T denotes a six-nenbered saturated
or unsaturated hetero- cycle having 1 to 3 N and/or O atonmns, Wnich IS nono-,
di-, tri- or t tra]sgpbstltuted by =0 and/or R3, which contains at_ | east one
N atom 20 a @S bonded to E via an N atom E dendi@SERRESIBAR R
each, independently of one another, denotd5GH, F or H, where the four
conbinations R=F, R =CH and R=CH, R=F v.. 25 and RR=H and R R =CH are
excepted, R' denotes OHor F, R denotes H or COOA, R2, R2' each,

i ndependently of one another, denote A OA or 30 OH R3 denotes Ar,
A OA OAr, O(CH2)Ar, NRAR4 or C(=0 Fgate“hﬁ:'amseach i ndependent |y of one
anot her, denote HH A, CHO, C(=OA or Ar, 35 RS denotes H OA QQAr,

O( CH2) nAr or NR4R4', WD 2006/ 058597 PCT/ EP2005/ 011875 -46 A denot es
unbranched or branccmﬁ palikdd oftheifogndiall0 C atons, in which one or two CH2
groups may be repl aced by 0 or S atons and/or by -CH=CH groups and/or, in
add|t|0n51 7 H

R2'
R R2 T
N 0 E/
R
Rll
15 in which
T denotes a six-membered saturated or unsaturated hetero-

cycle having 1 to 3 N and/or O atoms, which

is mono-, di-, tri- or tetrasubstituted by =O and/or R®,

which contains at least one N atom,
20

and which is bonded to E via an N atom,
E denotes (CH>),,
R, R' each, independently of one another, denote OH, F or H,
where the four combinations R=F, R'=0OH and R=0OH, R'=F
25 and R,R'=H and R,R'=0H are excepted,
R" denotes OH or F,
R denotes H or COOA,
R? R? each, independently of one another, denote H, Hal, A, OA or
30 OH,
R’  denotes Ar, A, OA, OAr, O(CHg).Ar, NR*R* or C(=O)R”,
R* R* each, independently of one another, denote H, A, CHO,
C(=O)A or Ar,
R®  denotes H, OA, OAr, O(CH,),Ar or NR*R*,

O
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5 atons may be replaced by F, or cycloal kyl having 3-7 C atons, Ar denotes
phenyl, naphthyl or biphenyl, each of which is unsubstituted or nono-, di-
or trisubstituted by Hal, A OR6, N(R6)2, NO2, CN, COOR6, CON(R6)2, NR6COA,
NRECON( R6) 2, W@ COR6, SO2N(R6) 2, S(O PA and/or é%i?&) §OR6,

R6 denotes H or A §§? denotes F, d, Br or I, 15 mdenotes or qﬁ

denotes 1 or 2, p denotes 0, 1 or 2, and'ﬁﬁarnaceutlcally usabl e

derivati ves, solvates, salts and stereo- 20 isoners thereof, including

m xtures thereof in all ratios. 2. Conpounds according to Claim1l in which T

denot es 2- oxopyri dip-1-vyl 1 yI
2- 0XO0pi pera2| n-1- yl'lszl 0988 be%’ifrﬁyr%%ﬁr 8@“&8@%‘@43&%@ Jﬁpﬁ?&.@‘%}
2-oxopyrimdin-1-yl, 4- gxahih 6héodtwd CH, gro@p® ridybwidpladed by 03@:69 of
which is unsubstltut ed or nmono-, di- or trisubstituted by R3,

phar maceutical | y usabl e aéomsand(m@y ﬁh@lﬂegrmml angd/andn addrt@a, 117sUrrer s

t hereof, including m xt ur?s ther al | gt i os. 3. Compounds according to
Caim1l of 2 in which ?Fe%g md pharmaceutically usabl e

derivatives, solvates, S@H:gclagﬁ!( pﬁg\p,ﬁ 3-7 $08Rnss, t her eof , including m xtures
thereof in all ratios. WO 2006/ 0%8597 CT/ EP2005/'011875 -47 4. Conpounds
accordi ng to one orAmor e dehot@sgphenyl,-riaphthyltar diphdreyl ceanbt @fsviAich i,

CH2) nAr, NRAR4' =O R5, .. ) . ,
! ) nAr or L)nsubstltuted or mono-, di- or trisubstituted by Hal, A, OR®,

N(R®)2, NO,, CN, COOR®, CON(R®),, NR° COA, NR®°CON(R®),,

10 NR®S0O.A, COR® SO,N(R®),, S(0),A and/or
. -[C(R%),}~-COOR®,
~ R® denotes H or A,
Hal denotes F, Cl, Bror |,
15 m denotes O or 1,
n denotes 1 or 2,
p denotes O, 1 or 2,
and pharmaceutically usable derivatives, solvates, salts and stereo-
20 isomers thereof, including mixtures thereof in all ratios.
2. Compounds according to Claim 1 in which
T denotes 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl,

C 25 2,3-dioxopiperazin-1-yl, 2-oxopiperazin-1-yl, 2-oxopiperidin-
1-yl, 2-oxotetrahydropyrimidin-1-yl, 2-oxopyrimidin-1-yl,
4-oxopyridin-1-yi or 3-oxomorpholin-4-yl, each of which is
unsubstituted or mono-, di- or trisubstituted by R®

30 and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2 in which
R% R* denote H,
35

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.



5 and pharnmaceutically usabl e derivatives, solvates, salts and stereo-

i somers t hergefod/gigbgddi ng m xtures thereof in all ratiospcmpsdSpignss
according to one or nore of Clains 1-4 in‘#/\/m ch R4, R4 each, I ndependently
of one another, denote H or C(=OA, 10 and  phar maceutlcally usabl e
derivatives, solvates, salts and stereo- isoners thereof, including mxtures
thereof in all ratios. 6. Conpounds according to one or nore of Clains 1-5
in which 15 R5 denotes Q(CH2)nAr, and pharmaceutically usabl e derivatives,
solvates, salts and stereo- isoners thereof, including m xtures thereof in
all ratios. 2047. Compounds agcording ttgoneoomorerofrﬁlamsnﬁ :ﬁhawmrshl 6 in which
A denotes unbranched or branched al kyl havi E@R} 40 in which 1-7 H

atons may be repl aRed byd*FnOtﬁﬁd\rpﬁa%HeluN Qrsﬁb'f@)'%lerl vati ves,
| | h f
g e T B OB e SR S G,

Ar denot es phenyl mmsmeréaﬁumudhgtrﬁmmsmofuﬂan rdtfost ri sub- 30

stituted by Hal, A OA NH2, NX, CN, COOA and/or CONH2, and
phar maceuti cal ly usabl e deri vat i ves, solvates, salts and stereo- isoners

t hereof, inclu mxtur s ther inall rati und according to
Lpereor LN Ul 9IRS ASEESE i ol il nthe SRR 00! 019 L
-48 and phar maceut Réak? yeé@@%@eﬂﬁ{de\fﬂy'df%ﬁe a‘;rilitt\fé’ft denofPHict @%@))N er eo-

i somers yhereof, including m xtures théreof in all 'ratios. Conpounds
accordi ng to one oandpharraceltmalty usable denvstives, :R:lviaieex wts—and?stedeorot es OH,
R' denotes OH,

¢
S

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
15 R® denotes O(CHa),Ar,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

20 7. Compounds according to one or more of Claims 1-6 in which
A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F,
and pharmaceutically usable derivatives, solvates, salts and stereo-

25 isomers thereof, including mixtures thereof in all ratios.

O

8. Compounds according to one or more of Claims 1-7 in which

Ar denotes phenyl which is unsubstituted or mono-, di- or trisub-
30 stituted by Hal, A, OA, NH,, NO,, CN, COOA and/or CONH,,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
9. Compounds according to Claims 1-8 in which
35

Ar denotes phenyl,



and pharmaceutically usable derivatives, solvates, salts and stereo- 10
| soners thereof, including m xtures thereof in all ratios. 11. Conpounds
according to e of Clainms 1-10 in which T denot
2- oxopyr i di n-v%lgqo,%;og’ggiopyri dazin-2-yl, 15 2, 3-di oxopi perelisﬂ%zﬂqsy//ql,lsﬁ
2- oxopi perazi n-1-yl, 2-oxopiperidin- 1-yF482-oxotetrahydropyrinidin-1-yl,
2-oxopyrimdin-1-yl, 4-oxopyridin-1 -yl or 3-oxonorpholin-4-yl, each of
which is un- substituted or nono-, di- or trisubstituted by R3, 20 E denotes
(CH2)n, R denotes H_ R denotes , _R' denot es 25 R denotes H R2,
R2, denote H, R3 dmwrmaﬁeﬂﬁ igAble defraps. g&"é{%ﬁﬁgf' a“&&&erﬂgj each,
i ndependent |y of oRg AGRItABFe fd@leﬂ{(ﬁnﬁ'ﬁﬁ?ﬁugﬂ% foof iRQIIREtIGENot es Q CH2) nAr,
A denot es unbranched or branc%’ed a aving 1-10 C atons, in which 1-7 H
atons may be replaced by F, Ar denotes phenyl, Hal denotes F, C, Br or I,
35 n denotes 1 or WO 2006/ 058597 PCT/ EP2005/ 011875 -49 and
phar maceu i cal 1y ROURAS 3eRArding toqne Qi aere ebilaimg 149 M Whish i soner s
t hereof , 1 ncl udi ngcfgn' Xt Uy o{&eﬁeof in all ratios. 5 12. Conpounds accordi ng
to Claim1l selected fromthe group No. Structure |I Name N

R' denotes OH,

R" denotes OH,

and pharmaceutically usable derivatives, solvates, salts and stereo-

10 isomers thereof, including mixtures thereof in all ratios.

C' 11. Compounds according to one or more of Claims 1-10 in which
T denotes 2-oxopyridin-1-yl, 3-oxopyridazin-2-yl,

15 2,3-dioxopiperazin-1-yl, 2-oxopiperazin-1-yl, 2-oxopiperidin-
1-yl, 2-oxotetrahydropyrimidin-1-yl, 2-oxopyrimidin-1-yl,
4-oxopyridin-1-yl or 3-oxomorpholin-4-yl, each of which is un-
substituted or mono-, di- or trisubstituted by R®,

20 E denotes (CH.),,

denotes H,
R’ denotes OH,
R" denotes OH,
C o5 R’ denotes H,
R? R? denote H,
R® denotes Ar, A, O(CH.),Ar, NR*R* or C(=0)R?®,
R* R* each, independently of one another, denote H or C(=0)A,
R® denotes O(CHz)nAT,

30 A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F,
Ar denotes phenyl,
Hal denotes F, Cl, Bror |,
35

n denotes 1 or 2,



10 O In HO ~r HO'" ""OH OH 15 4-Ethyl-1-[2-((2S, 3R 4S,5S, 6R) -3, 4, 5-
tri hydroxy-6- hydroxymet hyl t et r ahydr o-

PV o o5 O TREAA DY (25 3R 48 55, ) - 3. 4.5 RetAndina
trihydr oxy 6- hydr oxynet hyl t et rahydro- pyrd8-2-yl oxy) benzyl ] - 1H pyri di n- 2- one

30 35 WD 2006/ 058597 PCT/ EP2005/ 011875 -50 \ | NN\ NO O OS5 ..3.. HO Hgo
OH OH 1-Ethyl-4-[2-((2S, 3R 4S,5S, 6R)- 3, 4, 5-

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

12. Compounds according to Claim 1 selected from the group

5
No. | Structure / Name
10
r lllll . u1 1]
L
15 4-Ethyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydro-
pyran-2-yloxy)benzyl]-1H-pyridin-2-one
20
ll2ll
C 25 4-Methyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydro-
pyran-2-yloxy)benzyl}-1H-pyridin-2-one
30

35



tri hydroxy-6- hydroxynet hyl tetrahydro- 10

pyran-2-yl oxy) benzyl ] pi perazi ne-2,3-dione N 15 N 10 VO O HO HOCH OH 20

6- Met hyl - 2- [ 2- ééZS 3R 4S, 5S, 6R) - 3, 4, 5- trihydroxy- 6- hydroxl%Fnet@éltetrahydro-
pyr an- 2- yl oxyy 89D pyri dazin-3-one 25 N\ PYOB7530 of f
1 -Phenyl -4-[ 2- ((28 3R, 4S,5S,6R)-3,4,5- -50-
trihydroxy-6-hydroxynethy|tetrahydro- pyran-2-yl oxy) benzyl } pi per azi n- 3-one

35 WD 2006/ 058597 PCT/ EP2005/011875 -51 0 O Oo "6" HOHO 5 HO .l | H
OH 1- Benzyl oxycar henyl-4-F2- ((2 S 3 R4S, 55— 6 R-+-3—4 - 5-trihydroxy- 6-
10 hydroxynet hyl t gt rahydropyran 2+ y)- K\N/\
NYK
o
o]
ll3"
5
OH
1-Ethyl-4-[2-((2S,3R,4S,5S,6R)-3 4,5-
trihydroxy-6-hydroxymethyitetrahydro-
10 pyran-2-yloxy)benzyllpiperazine-2,3-dione
N~
{
15 N |
ll4"

o. O o
HO
HO™ ™ OH

OH
20 6-Methyl-2-[2-((2S,3R,4S,5S ,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydro-

pyran-2-yloxy)benzyl}-2H-pyridazin-3-one

Q
C 2 )

0

30 OH
1-Phenyl-4-[2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydro-

pyran-2-yloxy)benzyl]piperazin-3-one

35



benzyl ] pi perazin-3-one | 15 HOo OO O HO "OH OH 4-Ethyl-1-[2-((2S,

3R, 4S5, 5S,6R)-3,4,5- 20 trihydroxy-6-hydroxynet hyltetrahydro-

pyr an- 2-yl ox | peridin-1-one H\n/ n " "1 " OO0 VOH
CH 4- Acet ani 5%‘??‘“%&8](‘%23 3R, 4S, 5S, 6R) - 30 Pl s
3,4,5-trihydroxy-6-hydroxynmethyltetra- -951-

hydr opyr an- 2-yl oxy) benzyl ] - 1, 2-di hydro- pyrim di n-2-one 35 WO 2006/ 058597

PCT/ EP2005/ 011875 -52 OO "9" HO5 Ha ,OOH OH 4-Benzyl oxy-I
-[2-((2S, 3R, 4S, 55,6R) 34 5—t-hyaroxy—6—hyarexyrethyt-tetra—16-
hydr opyr an- 2-yl oxy) benzyl ] -1 H pyridin-2- /U\

(\N o

[ 1 ,N\”)
I|6l| HO o o O
5 iS .,
HO" “OH

OH

1-Benzyloxycarbonyl-4-[2-
((2S,3R,4S,5S 6R)-3,4,5-trihydroxy-6-

10 hydroxymethyitetrahydropyran-2-yloxy)-

benzyllpiperazin-3-one

N
15 ©
ll7l|
OH

4-Ethyl-1-[2-((2S,3R,4S,5S,6R)-3,4,5-

20 trihydroxy-6-hydroxymethyltetrahydro-

pyran-2-yloxy)benzyllpiperidin-1-one

C 2 g

OH

4-Acetamido-1-[2-((2S,3R,4S,5S,6R)-

30 3,4,5-trihydroxy-6-hydroxymethyitetra-

hydropyran-2-yloxy)benzyl]-1,2-dihydro-

pyrimidin-2-one

35



one O

N15 0 0 "10" HO HO ..

2, 6-Di met hyl - 1-[ 2- ((2S, 3R, 4S, 5S, 6R) 20

L py el e BRI 7 I 0By a2 o Rt

3- Met hoxycar bonyl -1-[2 ((28, 3R, 4S, 5S, 6R) = 824, 5otri hydroxy 6-
hydr oxynet hyl t et r ahydr opyr an- 2- onxy)

benzyl ]-1H pyri di n- 4-one

35 WO

2006/ 058597 PCT/ EP2005/ 011875 -53 "12" HO V'Q()H
llgll HO

S HO™ N\ ™ OH

OH
4-Benzyloxy-1-[2-((2S,3R,4S,5S,6R)-
3,4,5-trihydroxy-6-hydroxymethyltetra-

10 hydropyran-2-yloxy)benzyl}-1H-pyridin-2-
one

- o
- Z
N =~
15
H1 Oll
2 ,6-Dimethyl-1-[2-((2S,3R,4S,55,6R)-

20 3,4,5-trihydroxy-6-hydroxymethyltetra-
hydropyran-2-yloxy)benzyl]-1H-pyridin-4-
one

C 25
"1 1 L1}

30 3-Methoxycarbonyl-1-[2-
((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
hydroxymethyltetrahydropyran-2-yloxy)-
benzyl}-1H-pyridin-4-one

35




HO OH 4-[2-((2S, 3 R 4S, 55, 6 R -3, 4, 5-trihydroxy-
6- hydr oxynet hyl t et r ahydr opyr an- 2-yl oxy) - 10 benzyl ] norpholin-3-one N\ "N O
OO 15 "13" HOHO OH OH 4-Methyl-I -[2-((2S, 3R 4S, 5S, 6 R-3, 4, 5-
tri hydr oxy- 6 vy siogassd®i hyl t et rahydro 20 pyran-2-yl oxy) benzpddgpbodiddigr¥dr o-
pyri mdin-2-one 25 and pharnmaceutically g abl e derivatives, solvates, salts
and stereo isoners thereof, including m XxtPdres thereof in all ratios. 13.
Process for the preparation of conpounds of the formula | according 30 to
Clains 1-12 and pharmaceutical ly usabl e derivatives, solvates, salts and
stereoi soners therfeof, [characteriseg_in th a conmpound of —the formutra ||
35 WD 2006/ 058597 | PCT/ EP2005/ 01187 54- %l\ Br 1 I [5RR..]R R in
which R, R each, |i ndegendently of p_apei her, denote OAc, F |or H,

o) O

6]

"q2" | HO
5 12 o
OH
4-[2-((2S,3R,4S,55,6R)-3,4,5-trihydroxy-
6-hydroxymethyltetrahydropyran-2-yloxy)-
10 benzyl]morpholin-3-one

1 5 ll1 3"
4-Methyl-1-{2-((2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-hydroxymethyltetrahydro-
20 pyran-2-yloxy)benzyl]-1,2-dihydro-
pyrimidin-2-one
C 25 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

13. Process for the preparation of compounds of the formula | according
30 to Claims 1-12 and pharmaceutically usable derivatives, solvates,
salts and stereoisomers thereof, characterised in that a compound of

the formula Il

35



10 where the four conbinations R=F, R =0Ac and R=CAc, R =F and R R =H and
R R =0CAc are excepted, R' denotes OAc or F, R'' denotes OAc, 15 R denotes

R R it YRR Wi cn T E Re and R2. have i he mdV RTINS o

in Caiml, 30 and the acetyl groups areS4ubsequently renoved, and/or a

base or acid of the formula I is converted into one of its salts. 35 WO
2006/ 058597 PCT/ EP2005/ 011875 -55 14. Medi canents conprising at |east one
conpound of the formulg,| according to one or nore of Cains 1 to 12 and/or

pharmaceutically usabl'e~degrivatives, solvates, salts and stereoi soners
thereof, in 5 cluding mxtiyres thereof in all ratios, and optionally

exci pients and/or adjuvantls. 1§. Mg canents conprising at | east one
conpound of the fornmula | ac- fng to one pr nore of Clains 1 to 12
and/ or pharmaceutically 10 ufsabl g derivatives, solvates and stereoisoners
t her eof , %ncl uding mi xturR eofgikn all ratios, and at |east one further
medi canen

in which

R, R each, independently of one another, denote OAc, F or H,

10 where the four combinations R=F, R'=0Ac and R=0Ac, R'=F
and R,R'=H and R,R'=0Ac are excepted,
< R" denotes OAc or F,
R™ denotes OAc,
15 R denotes Ac,
Ac denotes acetyl,

is reacted with a compound of the formula 11|

20 r2

R? H

OH

in which
T, E, R* and R* have the meanings indicated in Claim 1,

30 and the acetyl groups are subsequently removed,

and/or

a base or acid of the formula | is converted into one of its salts.
35



active ingredient. 15 16. Use of conpounds according to one or nore of
Clains 1 to 12 and/or physiologically acceptable salts, salts and sol vates

t hereof for %zoo%gﬁg%ation of a nedi canent for the treatl;mm%y&%&g 1 and

type 2 diabetes. Use of conpounds according to one Or nore Cl ai s
1 to 12 and/or physiologically acceptabt®5salts, salts and sol vates thereof
for the preparation of a nedicanent for |owering blood sugar. 25 18. Use of
conmpounds according to one or nore of Clainms 1 to 12 and/or physiologically

accept abl e saltgs, . S . th f f [ I cgment

active ingredi ef\“t‘ Méé'fs’ﬂ'@gﬂ?'se%@@ﬁﬁﬂ a&fé%?%g{%"%m%ef@&ﬁwg t r eat ment
of type 1 and type a%cdidﬁ?l@éneb?m&étof(d‘léirﬂs ¢ 99 I2dridA6r SHharARiReUaESIpacks of
(a) an effective anount of a conpound of the formula | according to one or

more of Clains 1 tasablexderivativenasotuates: salts agd sterpoisomers grereot, in- ves,
sol vates, salts and,st.ereai soners thereof, ..including mx- tures thereof in
o1 TatTos W0 20061656 SREAT tesetiinAraisS SEoonhiisXaiSti At .
amount of a furthergqiRiggnent active ingredi- ent. 5 20. Use of conpounds
according to one or re of Clainms 1 to 12 and/or physiologically
acceptable salts, salts and solvates thereof and a further nedi canent
active ingredi erg for the preparati.on oﬁ a nedi - canent for |owering bl ood
sugar. 10 15.  Medicaments comprising at least one compound of the formula | ac-
cording to one or more of Claims 1 to 12 and/or pharmaceutically
10 o . : .
usable derivatives, solvates and stereoisomers thereof, including
C mixtures thereof in all ratios, and at least one further medicament
active ingredient.
15 16. Use of compounds according to one or more of Claims 1 to 12 and/or
physiologically acceptable salts, salts and solvates thereof for the
preparation of a medicament for the treatment of type 1 and type 2
diabetes.
20
17. Use of compounds according to one or more of Claims 1 to 12 and/or
physiologically acceptable salts, salts and solvates thereof for the

preparation of a medicament for lowering blood sugar.

18. Use of compounds according to one or more of Claims 1 to 12 and/or
physiologically acceptable salts, salts and solvates thereof and a
further medicament active ingredient for the preparation of a medi-

cament for the treatment of type 1 and type 2 diabetes.

30
19. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 12 and/or pharmaceutically usable de-
35

rivatives, solvates, salts and stereoisomers thereof, including mix-

tures thereof in all ratios,
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20.

and
(b) an effective amount of a further medicament active ingredi-

ent.

Use of compounds according to one or more of Claims 1 to 12 and/or
physiologically acceptable salts, salts and solvates thereof and a
further medicament active ingredient for the preparation of a medi-

cament for lowering blood sugar.



