5-0x0-2, 3,4,5-tetrahydro-benzo[ b] oxepi ne-4-carboxylic
acid am des and

WQ@2@9MDhydr o- benzo[ b] oxepi ne- 4- car boxyl i ¢ aci dPEIER289/000799
for treatnment and prevention of Diabetes Typ 1 and 2
BACKGROUND CF THE | NVENTI ON The present invention
relates to novel conpounds havi ng val uabl e properties,
in particular conpounds that can be used for the
preparati on of medi canments. The present invention
r 5lGxe<,3,d, % tetpalydio-beazofb]exepioew-carboxylic acis amides and

ag‘%ﬁéh)ér ot Iq()()ﬂqbrﬁg%gi'g \9??90 ﬂi??tﬂgig Q,ﬁf(geé oclJ t?gétment

"Ehhlﬂr‘dﬁenﬂaﬂ sradiapdse®Typresdiang such conpounds
Al so provided are net hods of treating diseases and

di sorders characteri zed by underactivation of
gl ucoki nase activity or which can be treated by
activating glucoki nase, conprising adm nistering an

effective amunt _o d of this invention. The
|§éﬁK$R9¥ﬁa@6fTF§T§NYE§3’E§B‘undS whi ch specifically
activate, regul ate and/ or nodul ate signal transduction

of gl ucokinase is therefore desirable and an ai m of
t Tiee pressebinvientientrélates mca@beompaund@havtmlsvaltﬂﬁ/téat i on

t f
P eperiecol BAdRler CoRaErs 1ot oy edd 1ydBe pragaragon of
opRdich¥hertgur opat hy and/ or nephropat hy. Surprisingly
we have found that

5- Oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne-4- carboxylic
aﬁ‘ééj Bfr%e‘f‘]?%ﬁﬁﬂon[rgllates to. compounds that ?re useful in the treatment

dr o-benzo oxepl ne-4-carboxylic acid am des
aamd/uapmvghmnluf dEsases hmcbétedeby déf@mtd@mj@ oh gtycak@ase

ectlall uit gefo the rev mdlgﬁ and treat
s tuomahs Syt ma s rbleods it pERsaing SHal or
n@dﬂ’ﬁ @tﬁ’r?dé"yklsd Erd\ﬁéecbﬁﬁé“nfe‘ﬂ#m éfhﬁiathb&jlmmﬁdlsorders

accordl ng to the invention and salts thereof have verg

v@na;a@ﬂeézqm Syriancsragivation of gpekinase astiviy senhiphaean b

;tg ift\r/ g:bS/gag&&aLH% t@)@édkfn"gs@f cofnBR¥inG diirtih sttt ok e fve
amount of a compound of this invention.

The identification of small compounds which specifically activate, regulate
and/or modulate signal transduction of glucokinase is therefore desirable and
an aim of the present invention. Moreover, aim of this invention was the
preparation of new compounds for the prevention and/or treatment of

Diabetes Type 1 and 2, obesity, neuropathy and/or nephropathy.

Surprisingly we have found that 5-Oxo-2,3,4,5-tetrahydro-benzo[b]oxepine-4-
carboxylic acid amides and 2,3-Dihydro-benzo[b]Joxepine-4-carboxylic acid
amides activate glucokinase; therefore, these compounds are especially
suitable for the prevention and treatment of Diabetes Type 1 and 2, obesity,
neuropathy and/or nephropathy. It has been found that the compounds
according to the invention and salts thereof have very valuable

pharmacological properties while being well tolerated.

SUBSTITUTE SHEET (RULE 26)
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10 15 20 25 30The present invention therefore relates
to conpounds according to the invention as nedi canents

w@eapae2medi canent active ingredients in the tPEHEP20891000799

and/ or prophyl axis of the said diseases and to the use
of conpounds according to the invention for the
preparation of a pharmaceujjcal for the treatnent
and/ or prophyl axis of the said diseases and also to a
process for the treatnment of the said di seases which
ctmpaitiselart they xhibil gueckinase astivatiog@ffests-e conpounds
according to the invention to a patient in need of
such an administration. The host or patient may bel ong
to any mammal species, for exanple a primate species,
particul arly humans; rodents, including mce, rats and
ham sters; rabbits; horses, cows, dogs, cats, etc.

Ani mal nodels are of interest for experinental

i nvestigations, where they provide a nodel for the
treatnment of a human di sease. Diabetes nellitus (DM
is a progressive disease often associated with obesity
characterized by insulin deficiency and insulin

resi stance or both. The fasting and post-prandi a

bl ood gl ucose is el evated, exposing the patient to
acute and chronic conplications (mcro- and

macr o-vascul ar) | eading to blindness, kidney failure,
heart disease, stroke and anputations. |nproving

gl ycem c control has been denonstrated to | ower the
risk of these conplications. OMng to the progressive
nature of the disease, an evolving treatnent strategy
is necessary to maintain glycemc control. There are
two fornms of diabetes nellitus: type 1, or juvenile

di abetes or insulin-dependent diabetes nellitus
(I1DDM, and type 2, or adult-onset diabetes or non

i nsul i n-dependent

SUBSTITUTE SHEET (RULE 26)
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di abetes nellitus (NIDDM) . Type 1 di abetes patients
have an absolute insulin insufficiency due to the

wo povanat20gi cal destruction of pancreatic b cel PET/ERZN9/000799

synt hesi ze and secrete insulin. Type 2 diabetes is
nmore conplex in etiology and is characterized by a
relative insulin deficiency2z reduced insulin action,
and insulin resistance. Early- onset NI DDM or

mat urity-onset di abetes of th sh res
e Aresent igyeation Meraiose relg mete_n {% todhe

ORENRE Y E‘Fidn atrﬁ?r{tglaw '/cgreméﬁ%'éﬁﬁnt Ctigd i 880entsAm the treat-

ance aut osoma om nan has been
o g@rit\vati/doprogbiiaxishof tlheasald dedises andtto tbe al.SedeSJOmﬂRémdS

RPN I ETRIE N
2?@%&{?}? an?@?krm?ﬂg%?ﬂ% EéiHQﬂséé@és%cﬁé%@Qbai ptess for

etes nellitus in hunmans
( MePYreaimentiobheadie disiasas iwhich acmpeseas theafminisiration of one

;{o?r}é%ggégrgampﬁr(?@aggq:&%ne kr}ﬁéggfqurﬁloﬂtggq E)gf_@ggﬁlne& of such an
al |hf§‘?r‘%oﬁs hexoki nase IV or D, is one of four

hexoki nase |éo;ynes that netabolize glucose to glucose
6- phosphate [Wlson, 2004]. &K is known to be

e d | / .

e B A e B DEHRE 37 404 hAuk sppoiclrRA SENAR o
bgthmbengadies iparlid®asg Aumsng; &ideaits |r1@96:ng2|®(bﬂ ratéand ham-
pllays an inportant role as a gl ucose seegsor

catersorabhits; Hossaa caWc §8S HBARIE 4NN yn%%'ér?éﬁr?é interest for

Irrgfis%l(gllm%rﬁ]g ﬁ%%@e{t{o&g R/@Efé ﬁféé/' dﬁrggldi“eﬁ% h’?eoe?gq ﬁ%&hBQF@aﬁment of

sef hefranditease.L- Cel Is. b-cells, glucose-sensing in
the arcuate (ARC) hypothal am ¢ nucl eus may depend on
&K to detect a rise in glucose and facilitate

gl [5%%%?e§ H‘% l§§| D g>r§ (es8iveUiseddicofth b*s@d)(ﬁated Wlth obesity

anlsmo ts that &K activators w |
exd‘ietrabfeenzed h]yohsgllrcdefmémtaca@d insulin aesistanceral bmes’éhe fasting

oL b s e e B Bl eS8 B o ccue

ené‘r?@EﬁFB?f‘é cOinpiatisitd (vhitso-Widl Hhabr-Rasul®l) leading to biindness,

therapeutic strategy for metabolic disorders. It
kidney failure, heart disease, stroke and amputations. Improving glycemic
control has been demonstrated to lower the risk of these complications.
Owing to the progressive nature of the disease, an evolving treatment
strategy is necessary to maintain glycemic control. There are two forms of
diabetes mellitus: type 1, or juvenile diabetes or insulin-dependent diabetes
mellitus (IDDM), and type 2, or adult-onset diabetes or non insulin-dependent
diabetes mellitus (NIDDM). Type 1 diabetes patients have an absolute insulin
insufficiency due to the immunological destruction of pancreatic 3 cells that
synthesize and secrete insulin. Type 2 diabetes is more complex in etiology
and is characterized by a relative insulin deficiency, reduced insulin action,
and insulin resistance. Early-onset NIDDM or maturity-onset diabetes of the
young (MODY) shares many features of the most common form of NIDDM

whose onset occurs in the midlife (Rotter et al 1990). A clear mode of
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is anticipated that &K activators will restore
appropri ated pancreati c hornones and incretin

W@ e@pa0920m coupl ed with a suppression of hepatPCI/EP2009/000799

gl ucose production w thout inducing severe

hypogl ycem a. Bi bliography Wl son JE: The hexoki nase

gene famly. In d ucokinasezand d ycenm c Disease: From
Basi cs to Novel Therapeutics. Front Diabetes. Vol. 16.

Mat schi nsky FM Magnuson MA, Eds. Basel, Karger

2 (okenitascei(astogorral deminnt) das desoghserved fFMQDY. At least, 3

LR Ak R M o B P e 1ose)
BasehKarger, 2004 Rotter et al. D abetes nellitus

(1990): Theory and practice Rifkin and Porte g,EdS NY,
37Bhetmap@tancesef @lucosiimser(6giidn gidcoge horpeestaisi hag been

al , 1995 Post,ic,.et_al_.. 1999 : . .

e PR P bR AR B s

f ??]erbgs tMy[eE@)%rﬁi%f QItéAirétianﬁmgnmselmet‘abohsraan ltransgenic

0

NRmBRIANd GRe Knosk-obbiia® (FroguRkabAa 2003AFAIbECR 1995, Postic et
N%o%%%lmz, NR1IOSOnR11 , CHO, CORL0 , SCBH,

SONN 1,

0- A-NR 10R11 , 0-A-CONR 10R11 ,
O ANRIOCORL 1 , O A-Het, OA- A, A A, A Het,
S(Qn-A-Het, S(On- A-Ar, Y . .
i ]SG alserknovi 52?@§oﬁi’na,r§\e IV&WA? %n%gqefsfg%%{ok?r%% %Bgymes

S(P Fab R cdse t1dGRicosdle-HddpHAte [WAREH,B8bL]. GK is known
to be expressed in neural/neuroendocrine cells, hepatocytes and pancreatic
cells and plays a central role in whole body homeostasis [Matschinsky et al.
1996; 2004]. GK plays an important role as a glucose sensor for controlling
plasma glucose homeostasis by enhancing insulin secretion from pancreatic
B-cells and glucose metabolism in the liver but also by increasing GLP1
secretion from L-Cells. B-cells, glucose-sensing in the arcuate (ARC)
hypothalamic nucleus may depend on GK to detect a rise in glucose and

facilitate glucose-induced-insulin secretion.

The multiple mechanism of action suggests that GK activators will exert their
biological effects in diabetic and obese patients by improving the overall body
glucose awareness which provides rational expectations that enhancement
of GK activity would be a novel therapeutic strategy for metabolic disorders. It
is anticipated that GK activators will restore appropriated pancreatic
hormones and incretin secretion coupled with a suppression of hepatic

glucose production without inducing severe hypoglycemia.
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NR1OCORL 1 , NRIOCONR11R1Z , NRIOSOnR1 1 , CHO COR10
, SGBH, SONNR1OR1 1 , 0-A-NR 10R11 , 0-A-CONR 10R11,

W@QMNRINAGORL1L , O A-Het, O A-Ar, A-Ar A-Het, PCT/EP2009/000799

S(On-A-Het, S(On- A-Ar denotes Oif Y is present,
and Hor Aif Y is not present, denotes a single or
doubl e bonding, R6 to RO denote autononpusly from each
ot her denote H, A Hal, Ar, 10 Het, OR10 , S(O nR1O ,
NR1OR11 , NO2, CN, CO(PlO, C(]\IRlORll, NR1OCOR11 ,
NRIREINRIsK/RE2 M. NDiabstasRl1996, @50223@410 , SO3H

gﬁgmom 11F IV?OQQNR 105&! A &ds ﬁ?%‘r\(l)ﬁe("%)%%nd Glycemic Disease:
aut ono%é&!%} s o) Tkﬁfrébeutlc% @]a@et Rafget, QQO‘N e

sly fromeach other: H A Ar or
deRottesetiak ahéteatreallitis (108): Tdieosy andmtaﬁslcmﬁtfhm%'d Porte

d/or =0 (Carboxy) substituted branched
or{%%)&ﬁgjr:gﬁ%ﬁg al kyl with 1-10 C atons, where one,
k\ﬂ@embhqg@gw groups are replaced by O S, SO S,

, NHet and/or by -CH=CH groups and/or 1-7
H- Btague! ey ak 2808/ or O or cyclic alkyl with 3-7

C At 1-7 Hatons mght be replaced by F, d,
m@@ﬁfgég}‘%% and/ or NR1ORL1 25 Ar denotes
unpgleé et Hf. adogr nono, di, ternary or tertiary with
aut onormously from each other A, Hal Ar Het, OR10 ,

S(ONRL0 , NRIORL 1 , N2, CN, COORLO , CONRLORL 1 ,

SoOUMARY Qf THERANEBE L 1™ 0k cok 10R1 1,

0-A-NR 10COR1 1 ,

The invention relates to compounds of the following formuia |

wherein

R'to R? autonomously from each other denote H, A, Hal, Ar, Het, OR'®,
S(O)R™, NR'™R'™, NO,, CN, COOR', CONR™R"",
NR'°COR', NR'™°CONR''R"?, NR'’SO,R"!, CHO, COR",
SOsH, SO,NR'R", 0-A-NR'R"!, 0-A-CONR'"R"" O-A-
NR™COR"!, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het, S(O),-
A-Ar,

Y may be present or not, and if present, denotes H, A, Hal, Ar,
Het, OR", S(O)R'™, NR'™R'', NO,, CN, COOR', CONR™R",
NR™COR"", NR"°CONR''R'?, NR'°SO,R"", CHO, COR",
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O A Het, OA A, AAr, A-Het, S(On-A-Het, S(On-A-Ar
substi tuted Phenyl, Naphthyl or Bi phenyl, Het denotes

WORWoA 09370 bi nucl ear saturated or unsaturated oOPCT/EP2009/000799

aromati c heterocycle with 1 to 4 N, O and/or S atons
that m ght be nono or autononously from each other di,
ternary or quad substitutedgby A, Hal, Ar, Het, ORIO0,

S(OnNR10 , NR1IOR11 , NO2, CN, COOR10, CONRLIOR1 1 ,

0, | OSTRIER o h R SRR B
0 515, 50Nt ol ¥PBL S et SO

denotes F, q\,ArBr or l nis O 1or 2. In a preferred
enbodi nent the present invenion relates to a conmpound
of formJIa (la) below wherein R1L to R4 and R6 to RO,

Hé% forth foqéa'\gdt?%? IY(]||s) a%gﬂkg}' ge@ngrgsﬁm'smwr@&rﬂs

Ar, Het, OR10, S(O nRLO , NRIORL 1, NO2, CN, COOR 10,
CONR 10RL 1 , NRLOCOR 11 ., NRLOCONR 1 1R12, NRLOSONRL

1 ,—€HO, ing- A-NR 10R1 1

0 A CoNR 1ORITOES RO BRI bbnding: F M AT

A-Ar, AHet, S(O) n-A-Het, and S(O n-A-Ar . In a further
aEL#: do?”é?%r?émﬁfaﬁh@%%%oﬁgf*m LIRS RBEA P A
to R9, Het, A% )AR“HWRRRW tNORIGNh@GORfe CONR™R",
meani ng as set forth or forrrul {2 ove,and bel ow.

the radi cal SNRIBCOR AMNREGO B1§@nlﬁ h SHOL GOR'™,

d fo | -
mai cated ot ROPH SONR AR o @2%"3”?”32‘& Rea O
(linear) or RRAPchEd! @fN-He’:tSOlA A?r A3Ar, A-Het, B(O)7-A-8let, S(O)n-

9 or 10 C atons. A preferably denot es net hyl,
furthermore &tAyl, propyl,

R'%to R  denote autonomously from each other: H, A, Ar or Het

A denotes unsubstituted or mono, di or ternary with =S, =NR'°
(imine) and/or =O (Carboxy) substituted branched or
unbranched alkyl with 1-10 C-atoms, where one, two or three
CH2 groups are replaced by O, S, SO, SO2, NH, NAr, NHet
and/or by —CH=CH-groups and/or 1-7 H-Atoms by F and/or Cl
or cyclic alkyl with 3-7 C-Atoms where 1-7 H-atoms might be
replaced by F, CI, OR', SO,R"" and/or NR'R"’

Ar denotes unsubstituted or mono, di, ternary or tertiary with
autonomously from each other A, Hal, Ar, Het, OR™, S(0).R™,
NR'°R'", NO,, CN, COOR', CONR'"R"", NR™COR"",
NR'®CONR''R'%, NR'°SO,R'", CHO, COR", SOsH,
SO.NR™R'", O-A-NR'R"!, 0-A-CONR'R"!, 0-A-NR'®COR"",
O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het, S(O)n-A-Ar
substituted Phenyl, Naphthyl or Biphenyl,
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i sopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
furthernore also pentyl, 1-, 2- or 3-nethyl butyl, 1,1-

WQ 209209200 2, 2- di met hyl propyl, 1-ethyl propyl, PEREP200%600799

, 2- , 3- or 4-nethylpentyl, 1,212- , 1,2- , 1,3- , 2,2-
, 2,3- or 3,3-dinethylbutyl, 1- or 2-ethyl butyl,
1-ethyl-1-nmethyl propyl, 1-eghyl-2-nethylpropyl, 1,1
,2- or 1,2,2- trinmethyl propyl, further preferably, for
exanpl e, trifluoronethyl. A very particularly
preferably denotes al kyl having 1, 2, 3, 4, 5o0r 6 C

pref Y sARKERRNed
bt'f%f [ sobgire%3 é/ss'g@hg br Pﬁ'ﬁ.{&Yéar %&&%Yéd Otent yl exy(?r
trifluor onetdw;lnatlpeietablcydeomtmyltodrNi Q- and/or S-atoms that
,1-trifluoroeth

Mor eover refe abI te
unbr anched 6?'95¥Bﬁéﬂ%%° ar ﬁ&’ OW%'S‘?H’ﬂy ro i‘b d' i lernary or

bt i i oIEAISUHERN.EE bOR, R bMeQ‘dDRFD @f) 1°CNR1°R”
Cycl oal kyl era es C opr op cI op g2
cycl opentyl N(Oy,cﬂ:fdh@@ﬂ)Rb“r QQNR%‘H%Bt MIR (AOB e,ffé %5"“? R

phenyts o« NRSOR g, GORFG SENRTRE, H-ANR R,

o-, m or p @W@tt) R@‘W“ om-NImDC@R‘ﬂ OSRM@tDKD phany-Ar, A-

o-, m or p-tert , n 10
p- hydr oxyphdﬂ@ﬂ S(GQH-Aﬁﬂefols(@-)mAtﬁ\bmv?enﬁR and/ag =6k
p- am nophenyl, o-, m or p-(Nmethylam no)phenyl, o-,
m or p- (I\I-mst hyl am nocar bonyl ) phenyl, o-, m or
p-|34iet am doplbtes FOCI, B or p- et hoxyphenyl, o-, m
or p-ethoxyphenyl, o-, m or p-et hoxycarbonyl phenyl ,
o- m or p-(N, N-di et hyl am no) phenyl, o-, m or
N, N- di msth car bonyl ) phenyl, o-, nor

rEI\I—ethyI arhs n(}wrgﬁr)]yl o-, m or
p (N, N- di et hyl am no) phenyl , 0-, m or p-fluorophenyl,
o-, m or br ono hen 0-, m .or p- chlorqphenyl
o-In arpretierrgd @%@%5 ﬂaﬁwaFﬁﬁ%ﬁW i n feg@t,esﬂrg ao?‘ympo“"d of
pé)%hniyt bélgwll)phenyl o-, m or p-cyanophenyl, o-,
m rerdophenyl, o-, m or p fornyl phenyl, o-, m
or p- acetyl phenyl o-, m orOp nosuu ?nyl phenyl
o-, m or p- carboxyphenyR1 o Rﬁ‘r DI
p- car boxynet hyl phe N’
p- car boxynet hoxyph
2,5-, 2,6-, 3,4- or
2,5-, 2,6 R3

ably 2,3-, 2,4-,
) 2!3-! 2!4-!

(la)
wherein R" to R* and R® to R®, Het, Hal, n, Ar, A, and R"® to R'? have the

meaning as set forth for formula (1) and

R® denotes H, A, Hal, Ar, Het, OR™, S(O),R", NR'°R"", NO2, CN,
COOR'™ CONR™R", NR'®COR'", NR"°CONR''R",
NR'°SO.R''. CHO, COR™, SO3H, SO,NR'™R"!, O-A-NR"R"",
O-A-CONR'’R'! O-A-NR'"COR"', O-A-Het, O-A-Ar, A-Ar, A-
Het, S(O),-A-Het, and S(O),-A-Ar.
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, 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-dinitrophenyl,

wWQ2®9/1am278, 4- di met hoxyphenyl , 3-nitro-4-chl or optiERER1009/000799

3-am no-4-chloro-, 2-am no-3-chl oro-,

2-am no-4-chl oro-, 2-am no-5-chl oroor

2-am no- 6-chl orophenyl, 2-nitro-4-N, N-di nethyl am no-
or 3-nitro-4-N, Ndi net hyl am nophenyl ,

2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 236 6- or
3irda Surthérgireteroah emplodiment memreaenwoxg@nnarryiates toa

2- hydr ox 5-di,c henyl , p-iodophenyl,
39@“&PHH¥&%"W‘§§R‘?§§WE 4-f1 uor o- 3- chl or opheny! ,

2-fluoro- 4-bronophenyl, 2 5-di {J uor o4sibr onophenyl ,

3- br ono- 6- met hoxyphenyl ,R’B- chl or &y 6-yret oxyphenyl
3-chl or o- 4- acet am dophenyl , 3-fl orcH4 nmet hoxyphenyl ,
3-am no- 6-net hyl p - 4xget am dophenyl or
2,5- dinmethyl-4-chlor Qr ef erably denotes
phenyl whi ch i s unsubs o-, di-, tri-,
tetraor pent asubstf3 ut ed and/ or Q( CR6R7) nR8.
Irrespective of further Hﬁ‘ denot es

for exanple, 2- or 3-furyl, 2- or 3th|e )}?) 1-, 4-

FERI A 6 RO | Wl and- R"’QO,R1 +have the
o?"g%pyra% % aEaR - Ror I-éé;);’aazg?ﬁ ﬁé-a, 4- or
Smeamagab)de,t farth for-foomuts-@hi azol yl, 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimdinyl, furthernore preferably 1,2,3-triazoM,

- Aboe anrq bf%alow1 tie fadi€aldzmid ;iarameiersﬂll’{1 ti) R2 afd rohave the

5-tetraz 3- oxadi azol -4- or -5-

1 rﬂemngmmouqaied:for the fosmyla |, yn@s&-e&meﬁsjv ipdicated jperwise.
-5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2, 3- thladlazol 4- or -5-yl, 3- or 4-pyridazinyl,

gYK ééhé‘ﬁéls alllyl |s2unbr§nc;héb (waéar) &r-branched natud hbs 142, 8¢ 4, 5, 6,
i soi ndo

3-7, 849, or518/ C@toms Apr,gg%\r q?er?citgé Irénet alZ ?u%@rm%r'e %pyl propyl,
|SO[ﬂ%89Iy'bﬂﬁgl %Ebu%ﬁ et: butgrort@r‘t ﬂ{tyﬁf&ﬁﬂ%ﬁﬁﬁé%lé’é pentyl 1-, 2-

$Senzi Loxazol
7 d?@ﬂir@hylaﬂmlyl,ﬂ 21 2 br2, Z—d;methytpfopyl 1-ethylpropyl, hexyl 1-, 2-

73b£)n@§|(ﬁsgt?g| aFZ)g'l" 133- 1% 1%— %2- ggnggél-aﬁpﬁt&quutyl 1- or
1 2- e&mylbu‘&yl' 196 thxﬁ%mgthyﬁfro@yl' $-%‘ﬂh'%@hiéthylgropy4 1,1%-,0r 1,2,2-

8 tGImetlaylpfopy}'lfurtﬁer prefepaﬂw rf@s(gxarnme tm‘luorgmetigyl 6-
7- or 8-2H benzo-1 ,4-oxazinyl, further preferably
1,3-benzodioxo|-5-y|, 1, 4-
A very particularly preferably denotes alkyl having 1, 2,3,4,50r6 C atoms,
preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyi,

pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1 ,1,1-trifluoroethyl.

Moreover, A preferably denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by OH, F and/or Cl.

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycloheptyl.

A preferably denotes CH; oder CH,CH,.
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benzodi oxan-6-yl, 2,1 , 3-benzot hi adi azol -4- or -5-yl
or 2,1 ,3-benzoxadi azol -5- yl. The heterocyclic

WO awped230 can al so be partially or fully hydr oBEHEP2A/000799

Het can thus al so denote, for exanple, 2,3-dihydro-2-,
-3-, -4- or -5-furyl, 2,5-dihydro- 2-, -3-, -4- or
5-furyl, tetrahydro-2- or -g-furyl, 1, 3-dioxol an-4-yl
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1 - , -2-,
-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1 - , -2-, -3-,
-4- or -5-pyrrolyl, 1-, 2- or 3- pyrrolidinyl

R\ 'hae%?r LTG0 e@%ﬁéép;ﬁ%% 26} ¥holy ; gfoﬂ'l%Y%rgh}%whenyn o-,
1f‘n2 IQ}S’rr4 tﬂér%s}rl%rlqun -6h, Wctir@-iboprop%rlpherﬁ_/l @Jr m-%rmt-terﬂ}ohtylphenyl
y

-@ PP Dd?rhydxoxvmtenyk-o-om @I@rw&rppafeﬂw 3 zn opp-gipinophenyl,

1 0z rbpgpé Aﬂrheiﬁ\géﬁ?@@xﬁghga% o- ﬁ on (El"’m%iﬂﬂémtno-

h%éﬂhwyl)@hényl 03-mMoor p#km,etardwnpmmhyl be)«ahpdpaneathoxyahenyl o-,
-4- or -5-pyr|md|nyl gqrazml
1% &, prethaxypheaylp 01.-M- QQD eth%xycaftl\ nyliBEAYL, g, m- o p-gN.N-di-

%&H&%%lxb)p%rfyl - 4m to‘?tprle%éhylaﬁflno&rbonﬂ)pherﬁn ,0-, M-

soqui no
3 oﬁpdGN%dTyd)arﬁirhd)phemyl,lo— mm{mw dneftnylammo)mh@nw @b,l - or

2, 3- | d
2%ﬂ%?nfeﬁtﬁ’%ﬂg'gSo'i%ﬁ*gﬂ&fxff@pﬁéewhyr el BB RN, o-, m-or
('néé’wy (ﬁﬂggﬁﬂﬁﬁdb’)bﬁ@ﬁﬁ' Gx)ﬁlpbﬁ‘ﬁé(lnethylsulfonyl)phenyl o-, m- or

enzof uran-" 5-

2 p?es(aamptmmt oy) mﬁ@dlpdxrp)mw'b’ @r @ 96 pFommyipheayl o, M- or

o st TS 3+ o e Bk PaEiesplfaybnenit 67 FA G B-carboxypheny!,

2 03; - W%t@araoﬁymétﬁmyényl Rt nprcﬁfpsca:kuoxynmum)q@henyl further
mono- bi cycl1 c unsat urat ed or_aromatic h eroc
23 r%ﬁoez 5-, 2,6-

haxrefegablyt%Sﬂ 2, d%nd/or 34- 8f s diflyerenhsny)
0 arqw {:([)Jlll %’Pr@‘b’ﬁ'&é%ﬁeg& ;ﬁ’a"“”ﬂ 4-, 2 Bng/gr PQC%@@@ d1brb'ﬁ‘¥o|phenyl

. pre eénot és’ pyrazolyl, imdazoly
trd azet 2|5rdhﬁtdpmmlyy 12, 5-pyrr 3, dtdimetiaypinghyl, matm;A ~chiorophenyl,

et oS Pt A 2 o s anors
B oo A o o

ntd‘imethydamlmphenyl 2,3- dlammophenyl 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-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-
4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl,
3-chlolro-6—methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxy-
phenyl, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-

dimethyl-4-chlorophenyl.

Ar preferably denotes phenyl, which is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted by A, Hal and/or O(CR°R")nR®.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl, 2-

or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
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trisubstituted by Hal, A and/or (CR6R7)nmCOOR8. It is
nostly preferred when RL is H R2 is Hal, preferably F

W@Ro0dI1992RB is Hal, A Ar or OAr, the Ar at R3 PET/EP2009/000799

present preferably substituted with O, F, ethyl,

phenyl, preferably phenyl substituted with Hal,

preferably F, R4 to R7 prefgrably are H R8 and RO
preferably are Hor A when being A nethyl is being
preferred, X prefably is Oandereferablé/is H t
peepywaablyl Zehooes-@zell. iyl 4opr BisaEgr. 'Pf"eP[eFéEFa\}P'Y'v 3-,

t he ) d i | . o
& o SRR 25 S ERUIM o R SRS frermore
Sﬁ?“ﬁ‘é‘?’“ﬂ‘é‘:%%;‘?igﬁgpl 4 iém?ertzrsﬂr/]lagjmmmmeww ONG-yl1 )5 or

i Sofeiezohcl 3.3 akadigrol-4- g1 B di%@%g%&%%ﬁﬁgg# Byi'1%a-

; - 550X0-2. B4 B fheldi _ .

giggpﬁczoi-gi- §P-8P 12 A-thEldi AAIAL O DGEOL DI RgiBgOI-CSH -5y, 3-

pi/r ;ﬁ%y%hﬂ?ﬁgpﬁmzmcygmpﬁﬂ 8-44¢ & bdxarl T-indadyld4- or 5-isoindolyl,
-<-ylam de . 0 4 - - d-

- tet Palfy @ @'B@Pﬁm"ﬁﬁ@q\gpi&f'ﬂg"l\g'aﬁbg'ygf &ng‘ﬁ%@}f'%ﬁn@, 4-, 5-,

= ¢ P BE AR 20, B 8 o7 Bfadhatol, 3, 4. 6 6-or T

etr _ oxépine-4-carboxylic acid
P\erisvx@zowl, &+ de §-Conpolibenkothidiolyls2-CHi-0p 665 06x o- 2,

2 hﬁgggiitsgﬁ{i%{‘ajﬂ{ ggﬁ%%ﬁt{’px%%ﬁ#@iﬁﬁ%% e acihd 5 6. 7.
Z’ & d3qGIMoRyI01.530X8:, 3, 34750k BLIEGGIABIQH Ben&-0Bb] ©x@pone--
-car boxyl Ic acid thiazol-2-ylam de (Conpound No: _8)
3-iahoyhA 52 orer ., 6 41-SrcbauRyEN et SHERGIRY. 3= 5. 6~
oxyl I t hijazal - 2- ] )
7 Gt 3PEbSres s Sy L S BRI B s egbroon 1.4
r boar2ddforaf-6-yy2, it B-Benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-
yl.

The heterocyclic radicals can also be partially or fully hydrogenated. Het can
thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-
2-. -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2-
or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4~ or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-,
-4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl,
2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,
1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4~, -5- or
-6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3-
or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-
tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-
3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-
methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl,
3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-dihydro-
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2-yl am de (Conmpound No: 10),
7- Chl or o- 5- oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne-4-ca

WO peeAI09220 aci d t hi azol - 2-yl am de (Conpound NoPCT/EP2009/000799

7- Met hoxy- 5- oxo- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne-4-c
arboxylic acid pyridin-2-ylam de (Conpound No: 12),

8- (4- Fl uor o- phenyl ) - 3, 3-di gt hyl - 5- oxo- 2, 3, 4, 5-tetrahy

dr o- benzo[ b] oxepi ne- 4-carboxylic acid

pyridin-2-ylam de (Conpound No: 13), :

5 26x05benzndioxeningh i - ERTBEpisiRral: 2 pdRyiobenzo-

aci d thi | -.2- ] agi ound No: 14),
5?%?5‘3";9%%%’6 'ﬁyé-‘é'gl,o%,%ér?g%?ahydr o- benzo[ b] oxepi ne- 4- ¢
arboxylic acid pyridin-2-ylamde (Conpound No: 15),

8- Chl oro-7-fl uoro-3, 3-di net hyl -Ei,-oxo- , 3.4, 5-tetrahydr
o-Hetprefenablyasnetesa fﬁ%%'o‘%ryg'%c icdinpalyrated AT 9QMANG de

o SRIROLIE:Nay e to 4 . O, andjos S ptgms, whigh may be moncr o o

oxaRIitdtedas\biay |A andior CRIRTXi n- 2- yl ani de ( Conpound
No: 17), and 2, 3-D hydro- benzo[ b] oxepi ne-4-car boxylic
acid thiazol -2-ylam de (Conmpound No: 18) Conprised are

ggﬁaﬂ;ﬂ%ﬁgﬁz ﬁéﬁé‘?‘é% d&@?éseﬁﬁ%&bmtiin\?mol)ﬂpirmab% Jtetrazolyl,

oi soners of the conpounds of the .
presenyl, fursiaylt trienyinthiaztilylg pyicyl upyrezinyk mysimidinyk pyridazinyl,
rati os. 12 The inventi [,so l.at
{wrazsivtnerarqinbien FRRRoME BiolRzRE,
hy&é&bﬁﬁ,z?kﬂﬂné&b!@?ﬁnw it hRREOBONMRIChdsay Belmanes dofor
t he compounds are faken to nean adductions of inert
solrigabstitoteicey Hed, Aand/ar{ER B S8R whi ch f or m owi ng
to their nmutual attractive force. Solvates are, for

exanpl e, nono- or di hydrates or al cohol at es. 5,
PhidTRpSHY ifaleredushbh R'deH, Rt is Hal, preferabiynf oo GreRhjs Hal, A,

{ hbr on Ot ThenABALRAISeSen I Gabpr SRalgted Wil CF P, Sthyl,
phenyl, preferably phenyl substituted with Hal, preferably F, R*to R’
preferably are H, R® and R® preferably are H or A, when being A, methyl is
being preferred, X prefably is O and Y preferably is H. Het preferably denotes

pyridinyl or thiazolyl.

Preferably, the compound is selected from the group consisting of
7,8-Dichloro-5-oxo-2,3,4,5-tetrahydro-benzo[b]oxepine-4—carboxylic acid
pyridine-2-ylamide (Compound No: 1),
8-Fluoro-5-oxo—2,3,4,5-tetrahydro—benzo[b]oxepine-4-carboxylic acid thiazol-
2-ylamide (Compound No: 2),
8-Ethyl-5-oxo-2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxylic acid pyridine-
2-ylamide (Compound No: 3),

2,3-Dihydro-benzo[bloxepine-4-carboxylic acid pyridin-2-ylamide (Compound
No: 4),

8-Chloro-5-oxo-2,3,4,5—tetrahydro—benzo[b]oxepine-4-carboxy|ic acid pyridin-
2-ylamide (Compound No: 5),
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conmpounds. Prodrug derivatives is taken to nean
conpounds of the fornmula I which have been nodifi ed,

warab/109200 exanpl e, al kyl or acyl groups, sugaPGI/BP2009/000799

ol i gopepti des and which are rapidly cleaved in the
organismto formthe active conpounds according to the
i nvention. These al so incl yde bi odegradabl e pol yner
derivatives of the conpounds according to the

i nvention, as is describe for

pvsa@no-zlast,,smtr@wctrqs@syzpfjﬁﬂﬁéera‘sa%?@-g%b%ﬁyficgﬁ"?@tmrf?@'Q'

ampunt " mpynt of a nedi canent or
ﬁ%’ﬂ’&@é@?ﬁéﬁﬁﬁ@m ngredi ent which causes a _ S
bigot Bir6 F-o06-213:d| 5= tetratgsppbeazelb]atepise-decarhpxyic acid thiazol-
ai med at, for exanpl enzhy a researcher or physician, in

a 2ylgmide (GoaPOMNdMNPnel or hunman. In addition, the

9 . 2t et ] ] : ; anid
e S e A e s e
whhiakek2+ytdmidec@ompouhd Noa®dunt , has the fol | owi ng

T TR RN T T
gl s|,o t é;(ic,roerﬂhég,ﬁ@lwq;@), prevention of side effects or

ction in'the progress of a disease, . -
c Gh@hlarorb-odo <3 deb-tetrahyidie-benzethlexepingidsgarbrylic acid pyridin-

reducti.qQn in the r of a disease, condition or
di?s'bﬁma.eigoﬂ%o'{%@gs@gn "t herapeutical ly effective
armMiorod-sR0 NS WHASHESY drbbetizobibgepiheehcarbexylic acid thiazol-

effective for increasi nglg nor mal physi ol ogi cal
f ubytainaide (CloenpaurshNpomThl so relates to mixtures of

AR SE52 ABS LP Lerso it o o

e o oA o

o a9 MO S0-Bmelhdr SERe bt ¢ (R RE g goxpine-

RSB By s B e ot et on
5-Ox0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid thiazol-2-ylamide
(Compound No: 14),
5—Oxo-7—phenoxy-2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxy|ic acid
pyridin-2-ylamide (Compound No: 15),
8-Chloro-7-fluoro-3,3-dimethyl-5-oxo0-2,3,4,5-tetrahydro-benzo[bloxepine-4-
carboxylic acid pyridin-2-ylamide (Compound No: 16),
8-Ethyl-3,3—dimethy|—5-oxo-2,3,4,5-tetrahydro—benzo[b]oxepine-4-carboxylic
acid pyridin-2-ylamide (Compound No: 17), and
2,3-Dihydro-benzo[bloxepine-4-carboxylic acid thiazol-2-ylamide (Compound

No: 18)

Comprised are also pharmaceutically usable derivatives, solvates, salts and
stereoisomers of the compounds of the present invention including mixtures

thereof in all ratios.
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their preparation are, in addition, prepared by
nmet hods known per se, as described in the literature

W@ t@p/1e22hpl e in the standard works, such as PCT/EP2009/000799

Houben- Wyl , Methoden der organi schen Chenie [ Methods

of Organic Chem stry], Georg-Thiene-Verl ag,

Stuttgart), to be precise urgler reaction conditions

whi ch are known and suitable for the said reactions.

Use can al so pe e here of variants kn r

W AP RIGTo A SRt BR e iR Fler ot Rt F: Zifomers) and

defsd hggratﬁg%nﬁtsﬂfl\tlétﬁg &y @érﬁ{)@éﬁdé‘ SelvarsfdftAg ¢ompounds

situ so that they are not isolated fromthe reaction

maré talken toumeansadduttians of inartisalvent melentdes eatc et grsppounds

into the conpoupds according tq.the i ti.on.

veh Roms B R i S e e, SR B evamole,
NQNSho- BINRYEFates BEXICHABIAEs prepar ed by methods known

per se. Conmpounds of the invention can for exanple be

obt ai ned by reacting conpuounds of the follow ng

formula (11.)14 wherei .1 r

aditatatpeepiitafy HoraSdvanes [teyen P indard tr BZamelg, the sals
a df@ﬁébbﬁg)o%ﬁh%facfdo%ﬁn@tb @ iHvedttion atidealsoisoreatiedgirpdrug

Is reacted with a conmpound of the follow ng formul a
(ldompourgs.Het (111) wherein L2 and L3 are

i ndependently from one another H or a netal ion, and

Het is as defined above for fornula (1). and

Oioanad terivswled isrtgkemtd ntedr eahpogndsef thenfoomatih bivhich have
formula (1) obtained by sai actiqn wth an acid, to

d
o thesmmoRfiash Mith, flgr @Mplen alkyheF 8kl ArRUPEHBIRL of
I ﬁ%‘@é@%ﬁ{@ég aﬂa%ﬂﬁgfa‘i’é 'f‘é'[.')igly(cl,léév@d fh fHRVergbRisti Yo frftihe

prepared accordi'ng to net hods known in the
aractive comapoguisacoorthngste thedoezhtioss .

These also include biodegradable polymer derivatives of the compounds

according to the invention, as is described, for example, in Int. J. Pharm. 115,

61-67 (1995).

The expression “effective amount” means the amount of a medicament or
pharmaceutical active ingredient which causes a biological or medical
response which is sought or aimed at, for example by a researcher or

physician, in a tissue, system, animal or human.

In addition, the expression “therapeutically effective amount” means an
amount which, compared with a corresponding subject who has not received

this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease,
syndrome, condition, complaint, disorder or prevention of side effects or also
the reduction in the progress of a disease, condition, disorder or side effects

or also the reduction in the progress of a disease, condition or disorder.
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In the conpounds of formula (I1), L1 is preferably d,
Br, I, OH a reactive derivatized OH noi ety,

wezpeairrdy a reactive esterified OH noiety, fRCI/EP2009/000799

exanpl e an al kyl sul fonyl oxy-noi ety conprising 1 to 6
carbon atons (preferably nethyl sul fonyl oxy) or and
aryl sul f onyl oxy-noiety conpffd sing 6 to 10 carbon atons
(preferably phenyl- or p-tolylsulfonyl oxy), or

di azoni um noi ety, nore preferred G, Br or | and even
nore preferred A, or N3. It is specially preferred if

Ly 'eseiFf%Eéw-"&%rbae%ﬁ&u&@moé%_n%uﬁto Bl¥l éndonhpassels2he

and/ or I's preferably or a noiety which activates,

t lenaumtaovhjclhape effectiveotondrereasingf rormsl ahyselegigalfynction.
ion. Suitable netal ions are preferably selected from
the group consisting of al kaline netal ions,

al il in0BnEsH bisoTRlatbs td Asiximgs af the ameoinm of the formula |
Especially preferred netal ions are al kaline netal

i arsprding Whitheinvienting, fon@xrmile mixtyses af two giasterepmers, for
| f ulti-yal tal, ions, ly.4 d
¢ e Rl 13 it P ot e i B8 R 1 00, 2

one or nore conpounds of forrmula IV and one or nore
nmetal ions wherein the ratio between conpounds of

f oFhasesane\partiaulagly Srefesaklyimixtpe st esisometic,campeynds, z.b

of the netal ion(s) according to the rules of
st%?aéﬁ'iogﬁ%rsry and/ or electroneutrality. The reaction

bet ween t he conpounds of formula (M and conpounds of

formula (I11) is preferably carried qut ipn the .. .

pr ER@ fe@PeHngdR agePding Fﬂjﬁﬁ%ml’f@ﬁ{ﬁgr,‘ an ralﬁ%ﬂ}?pﬁt@%mcﬂie”ab for
i iSHi 4rab fich Bhrag ASthal s kkb@Wpérise, as

?ﬁt@%ggﬁés%raé@grérrgd‘ng%,@aag%'b%rigﬁgr%&wneans are inor ga{niec

bagescribed indpe titexatuye diog exaoedvthe stangprdworlks, such as

i nor gani ¢, bas l.kaline. | LK .
i eapaauesaFiesfedert s gty e FelREIARLRS of Qrognic

al bﬁéhﬂ‘ﬁpﬂf GabkgThingardriagh iStattgatiate beprecisbemndeakréaction
of a weakK acid and al kal i ne or al kal i ne-earth netals,

pr edredititns whichpanedgwmand sitakie foathe saiddeactans 3436 can also

gix gpglbqe(fgpi)&eeg h\%‘?}‘% E@é\?fﬁl ;%%et, g\l}rﬁ%l?éb? ﬁginﬁ%PHg?ed here in

pyg}égté}edé‘tén_chi noline. If an organic base is used, it

If desired, the starting materials can also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately converted

further into the compounds according to the invention.

The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

Compounds of the invention can for example be obtained by reacting

compuounds of the following formula (l1)
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boiling point that is higher than the highest reaction

W@ eospaorrur e enpl oyed during the reaction. EspeCi/EP1099/000799
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preferred as organic base is diisopropyl ethyl am ne.
Reaction tines are generally in the range between sone
m nutes and several days, dejpending on the reactivity
of the respective conpounds and the respective
reaction conditions. Suitable reac‘ion tinmes are
readi |y determ nabl e by Wwn in the art, for
exanpl e reaction nonitori 5a.it he reaction

i ‘ g readtion tinmes
(R4 hrs,
cially between

q ot , about 2 hrs,

about 4 hrs or about 6 hrs Réeact i on
[ d 14Qy),normal Iy
between -10 and 110, in particul ar between about 20
and about 100. Preferably the reaction of the

CehesiEy a0 s g Y afs paaegtiblitel BRRCRTREAE O .

sui tighdiesal OBNtN,, bhabctive psetified @i-groep or andiazoniben moiety,
respect ive reaction conditions. Exanples of suitable

sol vents are hydrocarbons, such as hexane, petrol eum

oS PHAET S sk Ao e P b 4 =

1, 2-di chl or oet hane, tet racUal\or,oHet hane chl or of orm or
di chl or onet hane; al cohol s, sU¢h as nethanol, ethanol,
i sopropanol, npropanol, n-butjanol or tert-butanol;
ethers, such as diethyl ether;3 dii@Bpropyl ether,
tetrahydrofuran (THF) or di oxane; glycol ethers, such
as et hyl ene gl ycol nononethyl or nonoethyl ether or
19! BRdthef ¢4 6nasmetal ion, and
su%gas a e%rgdrjlié3 %té@gt@gﬁgﬁghﬁémégie?ysuch as
ackletis @hedeﬁlmeﬂaabymﬁmfanhd@ @x di et hyl f or mani de
(DMF); nitriles, such as acetonitrile; sulfoxides,
such as di net hyl sul foxide (DVMSO; nitro conpounds,

SU%HF "i‘nZ)tlBhéF P%Tdiﬁ‘ﬁearﬂi/oﬂtrbémk@ﬂ@mpeﬂh@bsfonsmda (Bobtained
etat'e, or

by said reaction with an acid, to obtain the salt thereof.

generally lie in the raj
preferably 30 min and 1

In general, the compounds of formula (1) and/or formula (lll are new. In any
case, they can be prepared according to methods known in the art or

analogous to those procedures.

In the compounds of formula (11), L' is preferably ClI, Br, |, OH, a reactive
derivatized OH-moiety, especially a reactive esterified OH-moiety, for
example an alkylsulfonyloxy-moiety comprising 1 to 6 carbon atoms
(preferably methylsulfonyloxy) or and arylsulfonyloxy-moiety comprising 6 to
10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy), or diazonium

moiety, more preferred Cl, Br or | and even more preferred Cl, or Na.

It is specially preferred if L' is methoxy.
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general preferred. Exanples for suitable polar

w3 009208230 ar e chl ori nat ed hydrocar bons, al cohoP&I/EP2009/000799
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glycol ethers, nitriles, am des and sul foxides or

m xtures thereof. Mre preferred are am des,
especi al ly di net hyl formam dé (DVF). Pharnaceuti ca
salts and other fornms The said conpounds according to
the invention can be used in their final non-salt
form On the other hand, the present invention also

e ﬁﬂ@éﬁ@?%uﬁﬁ@ O‘F%?mﬁlﬁla‘(ﬂﬁsl?g S0dYBP LR Spieferably Hayma nfoiety

their maceutical |y acceptable salts, which can b
devmmacfwams\me iagniso @roemitds baaded &.Janpxampla;e "&?ia?'on-

R M aP R s A rh Y Seles st b FS B RE R e
' a?l(é?mfe%eféi%ﬁ@fdlké]i@\%teélﬂeﬁwt@ldobs aodralwntnlonmabns Especially
nmet hods. It the conpound of the for EIQL Lgorgt ains _a

t

cqrbterddimetaldons ammalkefing metgliopaLPlew qiangeK are

| SRS 14 L0 e LRSS i ! g s anc e
Pﬁcﬁfﬁdﬁrﬁs 61?brm&ﬁ§TNhﬁmén€é Isghiplebeg@htalrymg oRredagdnore compounds
assi um r
| |erfD[ImJWg’r@3d gae Oalr%%ﬂe?f)ﬁét &rffﬁgwhﬁf%" ¥€F;€é§8<d‘?%@n%”
Su(?ogp&gllnpﬂ bf%‘rﬁ%&( RXLAG QI oAk Gé Hgbeﬁglhﬁ@ndﬁhe \ﬂiléﬁéy of the
KoXTdes or exanp e potassi um et hoxi de and
s odletemigri(epastordingtudtheaulesusf sioighionaetnaged/or elrairopgutrality.

pi peridine, diethanolanm ne and N nethylglutamne. The
alum niumsalts of the conpounds of the formula | are

i ¥ e°’§ct1o'?\ct}ét%@m h8 doffhdiame dfffoﬁﬁmba(umaﬁcrmmmmdsfof

t he orrru addltlon salts can be fornmed ?/
t rmmmg(ltlhssmeﬁemptymamemuhnpm PrESENEe @faﬁl"yi‘md binding

accept ab e or c_and inor <L h
hyteg§en Oﬁzﬁx?gﬁﬂe ooFH rﬂgr%%goggﬁﬁj & ﬁféoa& bi o%ghs are
br RRBS iPthd HA! PaTBrre@dstsid birfting mewsaéreanomnmwblases and
correspondi ng salts thereof, such as suhf at e, ﬁ( [a

aline or

or ewﬁm@“}a@l@%\mb@w [Exeanplas foranRiganic ases are a

B X e

or gpaikaliRciedsthasidabonatsponotheg salts pEawaskeagid and alkaline or
alkaline-earth metals, preferably of potassium, sodium, calcium or cesium.
Examples for organic bases are triethyl amine, diisopropyl ethyl amine
(DIPEA), dimethyl aniline, pyridine or chinoline. If an organic base is used, it
is advantageous in general to use a base with a boiling point that is higher
than the highest reaction temperature employed during the reaction.

Especially preferred as organic base is diisopropyl ethyl amine.

Reaction times are generally in the range between some minutes and several
days, depending on the reactivity of the respective compounds and the
respective reaction conditions. Suitable reaction times are readily
determinable by methods known in the art, for example reaction monitoring.
Based on the reaction temperatures given above, suitable reaction times

generally lie in the range 10 min and 24 hrs, preferably 30 min and 12 hrs



10

15

20

25

30

such as acetate, trifluoroacetate, tartrate, naleate,
succinate, citrate, benzoate, salicylate, ascorbate

waeaottbee70 i ke. Accordingly, pharmaceutically arCEPP2D9/@0799

aci d-addition salts of the conpounds of the fornula I
include the follow ng: acetate, adipate, alginate,

arginate, aspartate, benzoglge, benzenesul fonate

(besyl ate), bisulfate, bisulfite, brom de, butyrate
canphorate, canphorsul fonate, caprylate, chlorid
ctaindrédwuajlatmatweenrttﬁ mjn apd iBopsntoaexamnie abaub 1 ', about 2 hrs,

R

”5@“5%"%'4@) aﬁ(br?'ﬁallyﬁ?ét%bw 902kAd 1gl0acipheptiemanbetween about
gl Uconafe, glutamate, glycerophosphate, heni succinate,

h@ﬂ°$ridaib(§ut 15t anoat e, hexanoate, hippurate,
hydr ochl ori de, hydrobrom de, hydroi odi de,
2- hydr oxyet hanesul f onate, iodi de, isethionate,

' Sr%ﬂ%réb@l fhe ré’é‘dti%h%f thaebaipoundsof thefartraila (i) with ¢he
mal onat e,” mandel at e, netaphosphate, mnethanesul fopate

rrmdmy;bdumttso@fttée fﬁﬂngwai)dg@ﬁﬁpﬁggﬁgpéhe presence of a suitable
\?egwtth@\g?nes Pa&@&%@ﬁgﬁﬁr tRaké& Qéﬁtﬁ/é%ﬁ@h&%‘é‘&%iﬁ@ns.

e Sul
pr@%%é@%tcﬁts@uta&doétﬂvefmtpravequdmC&arbquhmamatae hexane, petroleum
phosphonat e, pht hal ate, but t'ﬂ 'B%'? not r resenth

r eather, dianganestatuena eF KIeRs: ¢hen d hygFocargpns iich &5
Cotﬁﬁﬁlﬁp% nl)l%?\%oﬁdi Bﬂthﬁ&ofa{ﬁ%rfen‘(&%dh%rohf&héﬁ@ ch)loroform or

mohr um  cal ctum copper, iron(

i fdlﬁl(ﬂblrdmethetdm lainohnMershLasr methagehetbanol| jsopropanol, n-
manganese(| | tassjum s

t hp@DBQOh&bvtﬁﬂehafe@”t BU‘PQBEQE‘?Tﬁagg?@é??’i‘eitﬁ}" @nepydlisopropyl
t h&h@P%ﬁa -]‘Pr%‘ﬁdﬁ Yot ditk e ghRoe eitfors] stamh a@ethylene

netal salts sodi um and potass
angllytdnlenahkaietmw czanonoetbylathenpr ethylans glm;@}rq:qmethyl ether

nesium Salts of the
i LBV, KRPNG SO BRAPTS e orq priiBelpdh] as
g@&bﬁn@@%lh@thﬂal@é@@rﬁde Wlduﬂetrqﬁbtrﬁamﬁdqo(DMEr)ymtrses, such as
ary and tertlary am nes, substituted %
| naceioniiglenaiiodes. i as dmebisioK P Mg compounds,
cycl i,C am {nes e £
i e TR HEE S oA G R e BS By ceetate. or
Chmlhﬁ%s bf fNe-said solvents. Polar solvents are in general preferred
Examples for suitable polar solvents are chlorinated hydrocarbons, alcohols,
glycol ethers, nitriles, amides and sulfoxides or mixtures thereof. More

preferred are amides, especially dimethylformamide (DMF).

Pharmaceutical salts and other forms
The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses

the use of these compounds in the form of their pharmaceutically acceptable

salts, 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

conventional methods. If the compound of the formula | contains a carboxyl



di benzyl et hyl enedi am ne (benzat hi ne),
di cycl ohexyl am ne, di et hanol anm ne, diethyl am ne,

wWQ@2@oao42y0 am noet hanol , 2-di net hyl ami noet hanol PCT/EP2009/000799
et hanol am ne, et hyl enedi am ne, N-ethyl nor phol i ne,
N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,
hydrabami ne, isopropylam ney71idocaine, Iysine,
megl umi ne, N-nethyl-D-glucam ne, norpholine,
pi perazine, piperidine, polyanine resins, procaine,
pronpsone bé s soitable, saltsi carhbe frmedhly reactiegpe geimpound with

trinmethyl am ne, tripropylanm ne.an i,

112 Sekahte Besracivs i RTEThatEi i Pangensiionsat Siyeh bases are,
t P ekém?ﬂi, diIRdIEREesl Hyard:a8e€SaOLdMY Betbssia bydroxide, sodium
Conmpounds of the preséent invention which contain basi

ni hydrgeide amet ithiinn ygraigrs alkalineeeartiamatal Rioydeagsuch as

agent s_sugh G.-C I L : I

5 vy NGRyfide pisAyR HiroRBe 4Ry st FATRIS. for example
br gethdsiuANEthoxfticdgnd dodiin pr#paxide; | areivdridussorghoic bases, such
exanpl e dinethyl, diethyl and dianyl sulfat

Clay pipeyidinga/dietbenokasming aadNenetby Igtagga%,cﬁlg gﬁgﬁlgwm salts of
o el bheorfllay SEkeBTHFRAER 1 G ffee B forain
angbrapensddpt tHe fomindta |, Beldraddition saite daoi be footned tey treating

o e e ol o B b Bl GHorsanie
f?%#lﬁsv\%'r &Qa gl’% Bg/gfeogerner‘?alidé%l Ydéh as ‘ﬁ?fﬁkﬁgen chioride, hydrogen

Uor oace late, citrate, fumnarate,
gl bromigb e Hyemger cidide, ather mingrat acidsypadasitespoading salts
ydr obr oni de, i te, del 1 al uni
) esed!, Syl a6 SUliR SDRe R P RRYAI S pd i it alkyi- and
phﬁﬁ)?ﬁ%?ﬁsulﬁn‘?a?éﬁ,tﬁlcrﬁé’é EPestlibsabl BIleissulfbaate ahe,

thionalate, tosylate and tronethamne, but this is not
15 i nbenziEkbsuifonats, enenether pegani¢ aeids anderITesRANISaltohereof,

S o5l BhRatk FAPBEALAR] s oo, uphR e
supbhzo A8t sAMEE, afcdrbatedand tredlilas iAtcoedinglynghatmaceutically
formati on of the salt in a conventional nner. The

{1 socentsblecaridiadiiasafus dhonp e TR PRACGaYR linplHge the
TR S el ot TR e oA benzene.

20 sulfonate (besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclopentane-
propionate, digluconate, dihydrogenphosphate, dinitrobenzoate, dodecyl-
sulfate, ethanesulfonate, fumarate, galacterate (from mucic acid), galacturo-
nate, glucoheptanoate, gluconate, glutamate, glycerophosphate, hemi-

25 succinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate,
isobutyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,

30 pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.
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forms differ in a certain respect fromthe
corresponding salt forns thereof with respect to

w@ebadn7physi cal properties, such as sol ubi | i PgI/EP2009/000799

pol ar solvents; for the purposes of the invention,
however, the salts otherw se correspond to the
respective free base fornmsqghereof. As mentioned, the
pharmaceutically acceptabl e base-addition salts of the
conmpounds of the fornmula | are fornmed with netals or
aFunkermones theabast kalts ofiieatemanunds Raceidng e the invention

g&g@ %r iy gﬂ:é{mﬁﬁ N %5{:@{"? rﬁro%%reg,?éc?r#r(gaarﬁngﬂdﬁmmm
ama@‘ﬁ%sﬁfrﬁ rNahbaHé%(m)y hﬁﬂ@dr@@@(lll)aﬁbfa%smm sodlum and zinc

roprocai ne; choline, diethanolam ne
esehi&d dne thiais net intemachigl representafasriclian. Gf deajakeve-men-

R L s

ggls'nle ﬁod PidBiimt 8n8 e atdalinetdarth sietdiisalts walcumuarid olagnkeium.

base, causing the formation of the
g Saitsof theadmpenngs of the farmuda A which.are Q%f'Yeégﬁﬂ%} é‘e%ana-
el AR e thiE YdaliC R Bk BANS AL IR ainary, sec-

Thadhresndtdrtlafyoamned, lbstitutedamingsyialso Echuting haturally
t he correspondi ng salt forns thereof th. respe
c@pcgrrwgmtlggﬁ @r@ﬂggtq,@c amipgs gn(imgpas& |ppte>);cf1ﬂnger resins,

pgmash%lké ﬁ1m% Yethipe, RUFEPREENBIopraBaindY BRGIIrE).N,N'-

salt's  othefw se correspond to the
I elitpstdy/ieteylenediantind (benzathirtegr dioyclebexylamins eiethagolamine,

accordj to_th

; rdctﬁgIEYklﬁ?f%Eﬁog gu%gkl'égﬁatt)% @8?:2’&'5”%9%,@ %@%ggr%thanolamme,
a%‘f@ﬁ_pﬁ@('hﬁnﬁﬁétﬁ éiﬁylHBthbm N-bhﬂ/lplﬁéﬁﬂinles)gh@b&ﬂne

enc asses multiple salt pical multiple salt

f glusosantihagdeistidioe, bx@maewma; lSQPEQM%'“‘r@i lidesalpe, lysine,

A BRI, 2R e

S f¥ly nin@sriesirs! ?%bamtpkurrrmamdmomm tdethioad|aabioeetriethyl-
it can be seen that the expressiaon r mace h
acaufeqmeatriree&wlammentrtm@pwﬁgﬁ@ﬁ@nédﬂﬁ@warwm% vﬁw&h*x'%mme

ma(i"romethamlne), but this is not intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C4-Cy4)alkyl halides, for
example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide;
di(C4-Cs)alkyl sulfates, for example dimethyl, diethyl and diamy! sulfate; (C+o-
Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl and stearyl
chloride, bromide and iodide; and aryl(C4-Ca)alkyl halides, for example
benzyl! chloride and phenethy! bromide. Both water- and oil-soluble

compounds according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,



an active ingredient which conprises a conpound of the
formula | in the formof one of its salts, in

weampiieuarar if this salt forminparts inprovedPqifEPI0RI/000799
cokinetic properties on the active ingredient conpared
with the free formof the active ingredient or any
ot her salt formof the actHbe i ngredi ent used earlier.
The pharnaceutical ly acceptiable salt formof the
active ingredient can also provide this active
| RERGNATY, rittdtet bRedté phodphoeate, tivalatée sodin phosphate, stea-
pharmacoki neti c proPerty id not aved?arl

Cetec &g ruiRsAlcal A ShE. AT BIEOgHaG 8 d ToméHamine,
i e ¢ Al . .
P BOL Y OB el o SpTe ik prRrRIORET P Doay.

Corrpgundﬁ. ofI the formul ahl according to the invention

ma e chiral o [

5 Rl SSef S ShrPBEEE o BANAL Y s BSbarea by
T'B‘?%ggfq‘tg‘re&?é%%é £60kh Fito IcontE YithCa SUfficierRinhGw@ntl of the

acti nce the pharmaceutical activity of the
r aeeiret exidyrcassethiesfonpationdf theesalbitpa eaoyentianta! manpner. The

to the in [ i f . j . :
udiea et Pearepebrated b gLisaind e S BRE HREpanfe witn 2
Ol A% &hd iE8|dtiH§%8&F€@b@§e #P8 cbAvemitA neshriart The free base
enanti oneri c conmpounds by chemnmi cal or physical

10 ndasus diffecnmarcertain iesprdt Som $e cosespending salt fogps thereof

even enpl oyed as_.such _i hSac | .
il ieEpen] e el 420el Bl bR YLl as SubIES, fR5GaPsolvents;
M5t #HeEpipoE836F tRR irWiehtioANhepéverathiey salts otherwiseatarrerpond to
agent. Exanples of suitable resolving agents are
optheo’aspgctuétfr%baée(ﬂ%ﬁn%ﬁ@ﬁe@s the Rand S forns of 2

1 tartaric acid, diacetyltartaric acid,

di benzoyl tartaric acid, mandelic acid, malic acid,

15 | ams hlﬁ‘erﬂﬁh%d, e flomln?ramicaﬂ;eacmptammmad@itipn salts of the
exanpl e enzoyl proline or N-henzenesul f onyl. l :
o:rCQfﬂBOWQS elbhedprmuia F?/r eafrg{ringg v iéj‘&ﬂrf%h'ﬁ%g‘a%li' Las alkali
A t i i npi
B S R s BB e et meals

r esadiving gotassium( inmgnesiumpiaad calcium. Preferred organic amines are

git ﬁk{l%‘i@?ﬁ%ﬁ%ﬂr@@%%&%‘ r&ﬁlorSSJchgln%s, %hbririléccﬁéﬁk%oﬂ{mine,

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

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount
of the desired base, causing the formation of the saltin a conventional

25 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 acid 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 otherwise

30 correspond to the respective free acid forms thereof.
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carbohydrates or chirally derivatised methacrylate
pol ynmers inmmobilised on silica gel). Suitable eluents

WO 20094166230 pur pose are aqueous or al coholic sol REREP2009/000799

m xtures, such as, for exanple, hexane/isopropanol/
acetonitrile, for exanple in the ratio 82:15:3. The
invention furthernore relabgs to the use of the
compounds and/ or physiologically acceptable salts
thereof for the preparation of a nedi canent

( wr@wmpeuhdmlcoabngmme owention cpataing mare thgn one group
non-chem cal

LR o) K5t B BRI RLEF MRE-Lie e
SQIbé ﬂwfe'n dBH'aQ’sc?QHé&hg%ﬁ?s Hulipig s§K§' Py5164! rAltipl satafirms

i nation with one or nore
f un¢lbee, factexampimgntmtrahet diacttatei difemeralg, dimeg|aming i

reI at eﬁa g%%r&s:arrer‘({)tsm{a 0 Shﬁqgﬁﬁ ghgz?ébopﬁﬁended to repre-

pfg%rnqrgqgg{ricgghl y usabl e derivatives, solvates and
stereoi somers thereof, including mxtures thereof in

all ratios, and opti onal | y excipients and/ or

SR VAR Bl ATy s

?ﬂgrrﬁﬁcéhtﬂfaﬁ? %b@éﬁldb%ﬂ saliradithe @fre@@’itlooemengmreda taken to mean
osage uni Such a unit can conprise

exampt:te/e mgaed@n&whmhgcorppr@@ @gpgpppq%i Qf’&heg%rrwéla | in the form
| cuI

actio aiffs ST PrOEard e kth, oot R gReg Rigsma:

Cg&ﬂdnﬁét%rbb@ﬂtey:bn trﬁeéaomdrmgreﬂreadmmpetethwltb thefrge form of

t he age, ht and dj t f
pheria (nareRiany Cnani GBS S TPBLO L 9t URdpafnt e
fg%%?lrg; X TS S mIE Ui SBCé;SlHBFeJ §élt fRriv etk eroive éegredient

active 1ngredi ent per e unit. Preferred
dosagalsorproviderthis mtuvensgaaohemtrfcsﬁﬁ is& Hmeowiih jasdesired

gg;’ﬂl & e '??rérchzq Sr{aftgﬁv jich jt3fid n@?h%n ear l?é?%‘ﬁ% cdll efflen have a
| nE{)ﬁﬁb@ ﬂ\tfrueﬁklét(ﬁ\eth@dr%rn%@ﬂ?ﬂérﬁ?ﬁds @f&hrsf axl:tmel ingestisnt with

I's type can be prepared using a process which is
gerespaict {o knthanapeutihefficaay b RIPAl art .

Compounds of the formula | according to the invention may be chiral owing to
their molecular structure and may accordingly occur in various enantiomeric

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

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to use
the enantiomers. In these cases, the end product or even the intermediates
can be separated into enantiomeric compounds by chemica| or physical
measures known to the person skilled in the art or even employed as suchin

the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable

resolving agents are optically active acids, such as the R and S forms of
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5 Pharmaceutical formulations can be adapted for
adm nistration via any desired suitable nethod, for

we@apde7by oral (including buccal or subli ngued/EP2009/000799

rectal, nasal, topical (including buccal, sublingua

or transdermal ), vaginal or parenteral (including

subcut aneous, intranuscul apg intravenous or

i ntradermal ) nethods. Such ?ornulations can be

prepared using all processes known in the

phatariecacidj diaetyltartbiic atish dibenzoylartatimaridi mandedic acid, malic

2 ap e e o st Nchrb e Bl BbioS S eramels ¢ or
O'i\ﬁbeai’@laﬂo‘ﬁhé%tr'mBeﬁ.@éhéwfadmpaolmd)eoeﬂnea\sermmmmny active

uni ts for exanple, capsules or tablet
pcadmrsulfnnngaaldal Also adhiantagaeyisols chviemetrgr aRkicignantiomer

a %ggﬂtsfqﬁ v &R‘{Rg @%F 86 qplt gﬁlﬁyﬂgctn ﬂe%ﬁmﬁggggénto(rfof &&dMhple

enul s1 ons

V‘@'irﬁfrob@nib)}lpﬁérﬁmgIS‘Clﬂ@UbélllM@ trﬁmemtefmrotbammmtwea of
the case of oral” adm nistration in the fo[¥m of

t marohydratee aahiall derivatisad methagrylate PelyMers mﬁét?{'fsed on
A, M08 o ATt o sl sover

L%\Ahxﬁ)fégpélﬁ:h & ffaﬂéiéarkr)\gla{MKahellsmirepamidacet@nltnleefor example
owders are prepared by conmmi nuting the conpound to a
sumﬁ%r@qﬁlé%’fze and nixing it with a pharnmaceuti cal
ex0| pi ent comm nuted in a simlar manner, such as, for

ox anp{n@enﬁt?% rﬁﬂ?] rfhote ‘“rél"a?éhhbbdthét&e Suee @?npdm’fds and/or

mannitol. A flavour, preservative,

di ;ﬂ*@erd@gltalandcmpmhieysalhsl{bw‘e@é f@éhgrpggga[atlow@n@g|cament

3&553{ rgg%g lid §0§W8%§5qn?,qﬂ é)agﬁﬂvkﬁ%r b)ghﬁétti{h%gﬂgﬁl mFthods. They
é)r(l;gd’nrgﬁ‘i\ééwnvé?técﬂ b & SithblaBbsagenicam seehtogsthed@ittoat least one

g isperse silicic acjd, talc
st?;mldah@uIdwdtmmrgt-@ﬂﬁteécwerﬁ@r)?éﬂ%‘ﬂﬁrgr‘f’é‘dgff;%gl"ean'n
SO n_be
* ool vifiCods pPRHETE BRI redR A, s T eer -

such as, for23 exanpl e, agar-agar cal ci um car bonat e

or sodi um carbonate, may |ikew
The invention furthermore refates to med|caments comprising at least one
compound according to the invention and/or pharmaceutically usable
derivatives, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Such a unit can comprise, for example, 0.5 mgto 1 g, preferably 1 mg to

700 mg, particularly preferably 5 mg to 100 mg, of a compound according to
the invention, depending on the disease condition treated, the method of
administration and the age, weight and condition of the patient, or
pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.

Preferred dosage unit formulations are those which comprise a daily dose or
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be added in order to inprove the availability of the
nmedi canent after the capsul e has been taken. In

wa@emptoaem i f desired or necessary, suitable bPEIEP209/000799

| ubricants and disintegrants as well as dyes can

| i kewi se be incorporated into the mxture. Suitable

bi nders include starch, gebatine, natural sugars, such
as, for exanple, glucose or beta-lactose, sweeteners
made from mai ze, natural and synthetic rubber, such

a artfdlfseeaempdheatataim\az or lragparesponding fraetiamthereof of an

caies ingredient ArREerE. pRATTEERHEES [EERUIENBRS oF S Hpe can
ﬂgéﬁg@é%ﬁ%hg%‘ BreRes WHikh B RAferallysREGWINIS trRapharnaceutical

_ um st earate, sodi um benzoate, sodi um acetate,
sadi um chl oride and the like. The disintegrants
i nclude, without being restricted thereto, starch,

RS 6y BRI TR

PiUeBREH %GltébIBQ‘ﬁ@ﬁ‘fodnfdrt éb(a‘mplgltﬁmfaa(mﬂgdm buccal or sublingual),
dry- pressi Eg the m xture, adding
0

directat, egsahtopiaal (@a@ggmgdaqqqgl @Hpilr,xquki., ant dlegnaﬁlv\éaglnal or
t abI et S Mﬁé sgbéut%@oh§ lﬂtﬁmgegla*?ylnf%%ﬁ%é be

In a Sul e manner wt

d'lﬂmﬂr@iérrr%ﬂ) eliisds. Suchdfesmulatieds ahn\ws preparepusingaall y
w th a binder, such as,

C BOLBSAFSHAPILIT ﬂmedé*@mmeatl@ﬁ %{ QY. fgEpXRMple, Sembining the
pgad.ygwqeraxrerqw PR eidlertol dtiddivdriiar dant . suen

., par absor ption accel er at or,
such as, for exanple, a quaternary salt, and/or an
amrhmmutlsandbrmmatms aciapissl for obelradsministratioagtambe adminis-

glr é&e{ﬂcg g]a %%Etg,nﬁam}ea%q g)éa'ﬂ"%d %Ssﬁlggﬁ)ﬁable} ; powders
@[ﬁ?éﬁule&’é&ﬂtloﬁé aF slspasdiens incaflicousmi ﬂ\ca'gaqoeous liquids;
sol Utions of |'l'ul ose or polynmer materials and

pragiblerfgains arfoeunfoogdss Peoikin-waterlioad griisipye of yater-in-oil
ranéc{ atl? %he powder mi xture can be run through a
%@ ine, giving lunps of non uniform shape
vvh| ch are broken up to formgranules. The granul es can
beThus forcatatpley irathd d:asmoforﬁra!sa@mrnlstramrdln thedoemadactablet or

salt, talc or mneral, oil
capsule, the active- lngredlent component can be combined with an oral, non-
toxic and pharmaceutically acceptable inert excipient, such as, for example,
ethanol, glycerol, water and the like. Powders are prepared by comminuting
the compound to a suitable fine size and mixing it with a pharmaceutical
excipient comminuted in a similar manner, such as, for example, an edible
carbohydrate, such as, for example, starch or mannitol. A flavour,

preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such as,
for example, highly disperse silicic acid, talc, magnesium stearate, calcium
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



order to prevent sticking to the tablet casting

moul ds. The lubricated m xture is then pressed to give
WO 2802070 The conpounds accordi ng to the i nveneCRP29A000799

al so be conbined with a free-flow ng inert excipient

and then pressed24 directly to give tablets without

carrying out the granulati®® or dry-pressing steps. A

tLalnlsparentI or opaque pr ot ective | ayer consisting of a

shel  ac seal i ng e S : :

nexamnple, asﬁ&asagl @U%%koﬁ? ‘}Fﬁgn\o%ao@?@%ﬁ%yd}kew'se

CB‘E fa'&%ea%' Sfdd ot @gﬁ@ vé B hisimbility of 6es niedidnaritl tdrahe

driferentiate bet different dosage units. Oral

| capsule hasiendakehor exanpl e, solution, syrups and

elixirs, can be pre pared in the form of dosage units

so that a given quantity conprises a prespecified

5 am)HH{JmBF\ if BESF@@BP %@@ésseﬁyf sitatt@birkrereriapacarids land disin-

di'sso e conpound in”an aqueous solution with a
stegrabtseaé weil casrdyesmaremawnse be incerporaigdriate theimixtuye.

n%ﬁlﬁgggtyaglﬁ%ogg %r%glg?:;\(:lg%e}tﬁésﬂgﬂﬁ Pélg;a‘?émsu.f&?\ as, for
n%Qaﬁ‘@?fé ‘blt‘!@é’éébﬁbetﬁqus@ §Wé§tem=,ds adeSirtbmemal,zes natural and
exanpl e, ethoxyl ated i sostear al %gggr goél

pewmeyletrhbb@h sushasi fas1examplesacafias

vour Ry i
10 ooigpten GathoEmupHle 8. poi QEnFEARR ool RRIRRE Tt the lke.
artrief uBH@Ants WReHan ehesaddsadeefdritissinciude sadiumicieatpesodium
added. The dosage unit for Il ations fo

- Stearhi, MERgTRHIVE StoRIaB I qWA DHORLE S.splfin sestetersodium
S E\Lorgg]aeoac‘ﬁﬁ ﬁ'ﬁea Q%ﬁe%@ﬂt@%ﬂaﬂﬂs PR, Sathbet beippaesticted

he rel ease I s extended or retarded,
Sl!ﬁére?kslstémh m’eahpllcellulbye,cagan hgnionitenkacthan @uoh and the like.
particul ate

15 Dnehin e eesrtnd By R ERENBIR, BERATYA BBk frixture,
:ge%ﬁﬁ%ﬁng é{?\'}'ﬁﬁéé&lh@%éﬁh*ﬂdré Lﬂ&ﬁim@aaubrtit&mt\aadla/dsmtegrant

reo be adninistered in the f

| i grabpressihg theeanfire yrixtuie to giventahiets f/é,pomr,mléturg is,prepared
ol V558 A A A entor
e?égsjt%gﬁigé‘éﬂﬁéb iapode,; and optienallyf with @extsinpér such as, for example,
20 carboxymethylcellulose an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption
accelerator, such as, for example, a quaternary salt, and/or an absorbent,
such as, for example, bentonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting it with a binder, such as, for example,
25 syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granulation, the
powder mixture can be run through a tableting machine, giving lumps of non-
uniform shape which are broken up to form granules. The granules can be
lubricated by addition of stearic acid, a stearate salt, talc or mineral oil in
30 order to prevent sticking to the tablet casting moulds. The lubricated mixture
is then pressed to give tablets. The compounds according to the invention

can also be combined with a free-flowing inert excipient and then pressed
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stearyl am ne or phosphatidyl cholines. The conpounds
according to the invention and the salts, solvates and

Wepaogies2dgi cal | y functional derivatives ther eoPCEHEP2009/000799

al so be delivered using nonoclonal antibodies as

i ndi vidual carriers to which the conpound nol e25 cul es
are coupl ed. The conpounds2dan al so be coupled to

sol ubl e pol yners as targeted nedi cament carriers. Such

Do B srO RS W RS SRR bressing
gg#ej&@’ %\Ltféﬁsjﬂ?%ta&pﬁ%és@?@t ERﬁQ@tWé' laQér BOhNStnYy b ehellac

sine, s ted by palmtoyl radicals.
Teealmyrizayends layey of sugheonpolymes cateppband 8 goss aysr ef wax

bi od dabl I i -
abfmggé %@ggqjﬁt ﬁgﬁ geé%r \Agtlgéegd ﬁt%&%ﬁﬁ&%@lhﬁgm) ’E)rqeorrto be able to
S?ﬁﬁ%ﬁtié’t@'%«ét@%h%iﬁéﬂe@'ﬂ dBehye BARs.! on- capr ol act one,

ydroxybutyric acid, polyorthoesters, polyacetals,
pol ydi hydr oxypyr ans, pol ycyanoacryl ates and

cross|.i nked or anphi pat hi ¢ bl :

TDRS. i S0k BrenpTa SeRfion: SRRPS T e, gan be pre-

t - ARSES MR foRfBfcEaget Mt sathdbe giden quahtityebnasrises a pre-

i ndependent pl asters for extended, close contact with .

t Iw_eerﬂne_damoﬁr_\mf thaeoneRayfdsn SYruRfean PEPTeRaIReI Ry disrelving
active ingre t A ver -

] She Samuplifidh BLaGRResaflion ST PRI MLBLA e ikis are

hepaeaUidiagla Raseadic BicoBOR} veBitk:. SL@pensions can be formulated
Phar maceuti cal conpounds adapted for [

. : : t Lo

adit dibBeTsian oF theaFTBBOREH a nandaxisevellile panpbilisers and

cre " S i .

B NN ol e oy 00l an

t rRAyorsethyéne okt ethers} presesvativenaflavdus agdjtivesy such as, for
exanpl e nout h and, sk

in, the f ' . e
prexfasnRig| gegwnplggog;gppab,frggv?%%lpﬁgﬁpg?&r@?ggmor ?trper artificial
theySasherd ahPIHR AL i@ ievide/ Be dednt ment, the
active 1 ngredient can be enployed either with a

paraffinic or a water-nmscible cream base.

flo rgf,; agts%g\]/es Légﬁgt)ﬁw%ﬁéhg for SHI SSthfdtrStoh O fiti &, B8 en-
capsulated in microcapsules. The formulation can also be prepared in such a
way that the release is extended or retarded, such as, for example, by

coating or embedding of particulate material in polymers, wax and the like.

The compounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form of
liposome delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using

monoclonal antibodies as individual carriers to which the compound mole-
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oi l -in-water cream base or a water-in-oil base.
Phar maceutical fornul ati ons adapted for topical

W@ pwhi1er?d on to the eye include eye drops, in REI/EP20091€00799

active ingredient is dissolved or suspended in a
suitable carrier, in particular an aqgueous

sol vent . T/ EP2009/ 000799 26 gBhar maceutical fornul ations
adapted for topical application in the nouth enconpass
| ozenges, pastilles and nout hwashes. Pharaceut i

I
f outes|areiconplet AiteeeomMppURds £aN AlRMPAICOHPIRG tgreaublemolymers
adm ni stered |.n th f ' ' .
PR AL P PR PR S SHEBORhIPS oy Eheeinpass:
agdBiRirAgyaFdlRIBbneN pyrrcbopdigmenrpolgydrakgprapyinétbaarylamido-
soli'd conprise a coarse powler havjn g r |cIe.§|ze,|| ine
£ ohoarkpphdydronyetey nanaamisopend oF eaytulng Sxide Polylysine.

adm nj.st e [ i j ' .

" SbSYGAGHLBY altnliol (RSAR TR, hB oy Bthaifabre be
CeBlLipicdiat & eRissiofibigiddradablecyrhersiwbiatearet suitabée for

nose. Suitable fornulations for adnnistratipn &31actic acid
nashieving egnispllasbiieasepta medicamprt fpfexamplE hilipctic acid,
sy £ e ChdiVBvd ' Iidlyohesters, poly-
m&%ﬁ.gggﬁ‘o&_Piﬁﬁ’%ﬁg@eﬁlyﬁ)ﬂrBfQ %@%ﬁgiaicgﬁsﬁ%ydapt ed forp Y _
acigerils! palydibpdioxypyrarisatpotycyancaeny[aies andspsslinked or amphi-
particul ate dusts or 's(i[]s, Y\hi ch can be generated by
vmt@9§|Q%%%pQJV"‘ﬁf%9gbV 'O9§'i spensers with aerosols,

nebul i sers or insufflators. Pharnaceuti cal
formul ati ons adapted for vaginal adm nistration can b

n be
adPharsceutidabierpetatonsadaptetfrstansslesmyat adgwnistration can be

pastes, foans or, spr | r LGt with the

P SHiriniste BrLas RsPEa0Ral PRarRrY Eren ol MBFE EhEt wi

! fkfdi&é’ﬁni@%@ﬁéme@arénﬂmm deoerample; theattijesiogradient can be

sol'ut1 ons conprising antioxidants, bufferaaiﬂ . | terms in

batelveressfram the plagtesdyipetophejesie.Asdesciiadin daneral term

formul ation. i spl ed d i fth the blood of the

r Cp%ﬁn%%qel{tlgagléesgg%{hég;(é)zgggga%%%\’us and non-agueous

steril e suspensions, which nay conprise suspension
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and
skin, the formulations are preferably applied as topical ointment or cream. In
the case of formulation to give an ointment, the active ingredient can be
employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with an

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

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

a suitable carrier, in particular an aqueous solvent.



medi a and thickeners. The fornul ations can be
adm ni stered in single-dose or nultidose containers,
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freeze-dried (lyophilised) state, so that only the
addition of the sterile carrier liquid, for exanple

wat er for injection purposgg, imediately before use

i s necessary.27 Injection solutions and suspensions
prepared in accordance with the recipe can be prepared
f paatrAbesitioal funmidationsyadapied Jortapical Applisation 'rg'g‘@smou"h

W t hout sayi ng that addj tio e above
p&REPRRASS %Fe%@ﬁ?l %‘Hpécﬁ{ﬁ Hﬂﬂ&%ﬁ%ﬁe fornul ati ons
may al so conprise other agents usual in the art vvith

respect to the particular ;%ne of formul at i or} d
f Phaemacpltical formulations adapieddar &?@a'sQﬁ’mHBT’téa jogh CalF B ac-

d
?ﬁ?ﬂgﬁts{ﬁ%iﬁ?{}) 8’}/?@%‘{'?‘%5%@;?%%%’;{%0 a conpound of the

present invention depends on a nunber  of factors
i ncludi ng, for exanple, the e and me ht. of

h lﬂ‘rmnmceamaiéormulﬁtéom @Q?Q@ jog fasal @ 'ﬂr%tI‘PW which the

uires treat .men e fticl
L Ranigrselts, e FEOmblife 3RS Podid Al @ peiticle size,
| %Néiérﬂateehrvméeltae;;g@ 2®B800ymicteng, veuch ngadrasmu@hereﬁ in the
vet. However fecti ve apount. of

aqoanimp wmcln sauffis &kane h i é%wgrl h%% ﬁr\)/feh@ r%%sal passages
from %4 rggpﬂapgo rﬁﬂg%e%@de‘ﬁ@ieﬁi‘blo@& tbhRe h@eepSamable

articularly typically in th
r afﬁﬂﬁufah@ﬁs hdaﬁrﬁﬁustgdtkg\ as nbsailysmey ghNoserdraay wﬂhhqquund as

the actual anount per l; I
7ccacger subslange 9"6&'\56@ V%Hbgr ?g%%lrﬁtﬁom ZR dn Pﬁtgpb'n‘g' '
anount can be adm ni stered as an individual dose per

day or usually in a series of part-doses uch ncom-
eXIaﬁ@r'rﬁacéLMmal tdnnm@tudn&,ﬂdaqtes}éoroadrmr;@tr aé e

t hat the tot il t 4 <

anﬁ%ﬁﬁ fingl yg Lﬁa a/%sg? @gﬁuagr%%gépﬁe&ﬁ%a t?/y;varlou
Qg&b%%‘r sefriseatdigseridess anth aenosbis, debulissraed ingiftiaters.

fractron of the effective anmount of the conmpound

according to the invention per se. It can be assuned

! hsharmaceu lcaﬁj?o ?ﬁul%cﬁw?é’ﬂéﬁ%%? %glhaﬁadmlmstratlon can be ad-

ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxidants,
buffers, bacteriostatics and solutes, by means of which the formulation is
rendered isotonic with the blood of the recipient to be treated; and aqueous
and non-aqueous sterile suspensions, which may comprise suspension
media and thickeners. The formulations can be administered in single-dose
or multidose containers, for example sealed ampoules and vials, and stored
in freeze-dried (lyophilised) state, so that only the addition of the sterile

carrier liquid, for example water for injection purposes, immediately before

use is necessary.
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treat ment of other conditions nentioned above. The
i nvention furthernore relates to nedi canents

wea9pndrirhg at | east one conpound accordi ng t oPETEP2009/000799

i nvention and/ or pharmaceutically usable derivatives,
sol vates and stereoi soners thereof, including m xtures
thereof in all ratios, andgagt |east one further

nmedi canment active ingredient.28 Mreover the invention
relates to nedi canments conprising at | east one
compound sel ected fromthe group The invention al so

(dniesion sloRs entiishenSPns REsRRsOHE eosR e At T tecipe
| RUETHd BFpaRed Hon? SRIEEWHbAA granuies e Weldtsat i ves,

vates and stereoisoners thereof, including mxtures
thereof in all ratios, and (b) an effective anount of

a further di t tive,.i ' , :

S B ST PP 350 SRy mentonec
| R@igiiients, IRé Foresulabiees nrly £159 euhgsise dthesagemtsyysuabin the
exanpl e, conprise separate anpoul es, each containin

arar:ev_ivftbE:emz?actéer@mpadfcuéardw%@&mfrra&%féﬁruithas, 8" EK_MPHF
ventl on..an . i i i .
L SRS RUBHS P RHEL FORAL 67 el LT dopree favours

%herﬁof indall rati os, and an effective anount of a

urt . : v . : . .

| Vo HIRTRPS B GHeoleE ST (L S ERHNO gh T BfESOR invention
RIS iR BLER, RO | EpEB! i oo ond we
Di cﬁgﬁé mnié)mod?]aimblzmeoﬂmsiseydism opaditign avhigtvFequires treat-
nephropathy. The_ invention thus relates to t f
CangolAas eyt ghee s o o Ao sPBE HpfePies ac-
USd i%réjtﬁfd, YAk ¥ SRimately dbRpmad 5y Bicetbatn@tbctor or vet.
including mxtures thereof in all ratios, for the
pridpacacr, an effeciivasgneuntefta ¢gnpeyed according to the invention is

generally in the range from 0.1 to 100 mg/kg of body weight of the recipient

(mammal) per day and particularly typically in the range from 1 to 10 mg/kg
of body weight per day. Thus, the actual amount per day for an adult
mammal weighing 70 kg is usually between 70 and 700 mg, where this
amount can be administered as an individual dose per day or usually in a
series of part-doses (such as, for example, two, three, four, five or six) 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 according to the
invention per se. It can be assumed that similar doses are suitable for the

treatment of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable deriva-
tives, solvates and stereoisomers thereof, including mixtures thereof in all

ratios, and at least one further medicament active ingredient.



treatnment of Diabetes Type 1 and 2, obesity,

neur opat hy and/ or nephropat hy. The conpounds of the
w@e@saem276 nvent i on can be used as prophyl acti cRCDEP2009/000799

therapeutic agents for treating diseases or disorders

nmedi ated by deficient |evels of glucokinase activity

or which can be treated byogctivating gl ucoki nase

i ncluding, but not limted to, diabetes nellitus,

I mpai red gl ucose29 tolerance, |IFG (inpaired fastin

gMuresedr thednVéitiar relatiesda negdicamgnts GaBRTisiNg ajdeqwd|qne

as ot her di seas ? angd di sorders such as those

drempssed %%?Qﬁﬁ.ﬁ R {MePRHPe, the compounds of the

present invention can be also used to prevent the

progression of the borderline type, inpaired %Iucose

t Theriaverstior! @60 (retates tad sehfit) sgngisting o pepargtegacks of

(i npai red fastin | ycerr a j . ' 3
cAboundd et Sl B ftwbfofhf BEbERITEYG o fuadfith andror
prophyl aphhmacedntiddng e derivaieiss solvatisadred siereoisomers
conplications such as, but not limted to, neuropathy,

nephr opdhéneof rinciudingaminuresdharagfin ak#dlicsangi opat hy,

ost eopeni a, di abetic hyperosnolar cona), infectious

di sease n?’e. g., respiratory infection, urinary tract

i QBFCt i i eft@GiveQimbent ofrefurtherchedioament activalimgnedient.

soft tissue infection, lower linmb infection etc.),

di abeti c gangrene, xerostom a, decreased sense of

hear i , s 0 j: S&, i .. les,
R P TR Sonch 98508t ke s b
thfégsrtSr arnpeuiesoMhe et b;ayalfcsrcexmpleas?rpgdpmslea@tat@ angpoules,
t herapeutic agents ip the treatnment o :

i eAsRNa IR eTeRive ABIOUT A BepraipburbhAERTihaTB dhe in-
R ﬁcﬁé{ﬁ&ﬁé}% iRdNP 1Babf ddivBavégISdivaesaad stereo-

hyperinsult nem a-i nduced 'sensory di sorder,
dyisbineop thareof) émdladiog bmixtures thereepinvaleratiosi n t he

S A A s igpoen s

| bejyophiliketitsrh] ood) including type | , Il-a
(h%gégholyg?telrol ema), Il-b, 1Il, IV
(hypertriglyceridema) and V

USE

The present compounds are suitable as pharmaceutical active ingredients for
mammals, in particular for humans, in the treatment of Diabetes Typ 1 and 2,

obesity, neuropathy and/or nephropathy.

The invention thus relates to the use of compounds according to Claim 1 and
to pharmaceutically usable derivatives, solvates and stereoisomers, including
mixtures thereof in all ratios, for the preparation of a medicament for the

treatment of Diabetes Type 1 and 2, obesity, neuropathy and/or nephropathy.

The compounds of the present invention can be used as prophylactics or
therapeutic agents for treating diseases or disorders mediated by deficient
levels of glucokinase activity or which can be treated by activating
glucokinase including, but not limited to, diabetes mellitus, impaired glucose
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(hypertriglyceridema), |low HDL |evels, high LDL
| evel s, atherosclerosis and its sequel ae, vascul ar

WO e®@baemsl s, neur odegenerative di sease, depr esBCDRP20ENBI0799

di sorders, liver steatosis, osteoporosis,
hypertensi on, renal diseases (e.g., diabetic
nephropathy, glomerular neplgritis, glomerulosclerosis,
nephrotic syndronme, hypertensive nephrosclerosis,
term nal renal disorder etc.), nyocardigc infarctlon,

am@bgancieeﬁ?r(impaimmfaséinsmlm@nar":&i mpaireddasgfing
cerebral .in ti , :

c ShaimaY 25 Wl 85 pine ETsERLES A ARofdues, it Ietnose discussed
ph

| actics or therapeutic agents in the treatnent

of di s'ease_s and di sorders such as, but not Iimted to,
osteoporosis, fatty liver, hypertension, insulin

(r: r%ﬁ{e?fr}f%%ﬁﬂg[cgﬁp%t?ﬁé mt&&eﬂgﬁ foh & Be also used to

ritrs, spondylitis deformans,

OSdrEOé‘ﬁt_tthé!pirb?neslslm‘b@fghe twodérlinpdgpepmpainedeglacose tolerance,
traumatic i nflammati on, rerrliiF s{,on of

: , . wellin , .
ndBCligpaireg festaaiapsaket MG liepalrediasing.gipepjq to diabetes
(i n%iﬂ%;ng non-al cohol i c steatohepatitis), pneunoni a,

i Af tory colitis, ulcerative colitis),
pancreatitis, visceral obesity syndrome, cachexia (e.
car ci nomat o¥s eachexi a ber cu

g. H@%ppmp@geﬂgﬂ gje ngfrmebﬂgggﬁgl)a%;’slﬁ%Cs%%)gsaprophylactics
© gl)%} | n'%??%g@%ﬁh&?ﬁb@ticicﬁﬁﬂﬂkbm s@erhax] tut not limited to,

each y acquired i 'mmunodefi ci ency,
symeliropadhy, pephmopsthy; retinogatbynertaract, maseaangiopathy,

dystrophy, t| . . g. . leukeni .

o upabatie iRt NypfrasmHt By, iRfechohs EiteREs (o 0-
sygggpqgﬁ)w AFEE B uriHHNp Mgt fedtidne aastspiotestinat tract infection,
defornmans,; osteoarthritis, rem ssion of

nedermha)isoft tissaeynigstianoyerilignb wjegtion; %‘9%5@?{9{@98”9%‘9’

like. The c f ' - ,
o e APRAARER ek BEIPO  MIchn o, peroner
sugifcastoRgaptirbadcbettow. The dose of the second drug

can be appropriately selected based on a clinically
enpl oyed dose. The proportion of the conpound of

e BE PR s T B B er iactios

t her therapeutic agents in the treatment of diseases and disorders ‘such as, but
not limited to, obesity, metabolic syndrome (syndrome X), hyperinsulinemia,
hyperinsulinemia-induced sensory disorder, dyslipoproteinemia (abnormal
lipoproteins in the blood) including diabetic dyslipidemia, hyperlipidemia,
hyperlipoproteinemia (excess of lipoproteins in the blood) including type |, ll-a
(hypercholesterolemia), Il-b, 1II, IV (hypertriglyceridemia) and V
(hypertriglyceridemia), low HDL levels, high LDL levels, atherosclerosis and
its sequelae, vascular restenosis, neurodegenerative disease, depression,
CNS disorders, liver steatosis, osteoporosis, hypertension, renal diseases
(e.g., diabetic nephropathy, glomerular nephritis, glomeruloscierosis,
nephrotic syndrome, hypertensive nephrosclerosis, terminal renal disorder
etc.), myocardiac infarction, angina pectoris, and cerebrovascular disease

(e.g., cerebral infarction, cerebral apoplexy).
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adm ni stration route, the target disease, the clinical
condition, the conbination, and other factors. In

W@ 2®ea09her e t he adm ni stration subject is a hRCEEP20DYH00799

i nstance, the second drug may be used in an anount of
0.01 to 100 parts by weight per part by weight of the
conpound of formula I. The3§econd conpound of the
pharmaceuti cal conbi nation™Formul ati on or dosing

regi men preferably has conplenmentary activities to the
conpound of forrmula | such that they do not adversely

af f ect h other. Such drugs. i t abl toin
coheicempasndsPling pRPSeRHAYCRaD G Be AR tped apiplophylactios

g#é@%ﬁ?pémcﬁgg@ﬂs iAGISQ rdafiabMt oftISédds asdPa”ordérstdieh as, but

rnvention prow%es a3 1 conposition conprising
anephpied to afstéoponaisis, fatty liversbypertensiomtinbdlin tasistant

h i cal | ot abl | pr.od :
R adRBI dbtRTAton Gsazem(e ar oo B U ARl
BE[é&&liﬁlé{b%ééﬁ%%@&ﬁﬁﬁ@%hﬁnﬂ)eragé‘, dliepastdpeiaivalor

rmace y active agent(s) may be administered .
t trgehiatic inflammationg rgmigsiometeweling) newrigiai phasyngelaryngitis,

r at el d,. dmi nj : '
o Vet b i ptaR PR AT SRORRAARSY prRmee,
Sﬂﬁlén%%tt?ry,tdoﬂ{is,aﬂaémbro@liii@)r,] pEBYreatitis) viseerahobésity or
renmote in tinme. The anmounts of the conpound of fornmula .
| sgndranhe, caahenih (&g @nt CaTinemAteus epehexiay BIDETFHIAYS Caghexia,

dm ni st [ il ' . i . .
© HPRE dBheRh SemopinE R bRe, ppERfrdfictiathex, infectious
CQEBheRk! t@acrﬁé;@a &mo@tﬂﬁbwaﬁdim ihaﬂpﬁo@%fi?j\hanny ?rmdyeme),
synergistic", i.e., the effect achjeve en the, .
gy Sl Qe IO A SSHATYETPBNY, G (ergho Fikga. breast
Sg:%ggr 34?83@% ggﬁé?rt, E%k het b ), ipianis ibdvel Ryndrome, acute or
C unds y.

Separate synergistic effect may be .
atghabmie diaviiesa tSponalytitis defonopaed) esteeadhetis,(remission of swelling,
cofornul ated and adm nj stered ar_delivere
sinauralgifs Aharyngiayngsisy cHEH!S: %H?g 88§§B%ﬂ'f(‘%'r nul ati on;
(2) delivered by alternation or in parallel as
separate fornulations; or (3) by sonme other regjnen. )
Wikhe dempwands of theaptasentinventioneeaie used ifhegmpwatien with

efofneecér nn"n%¥e %(eidﬁitotn%‘ greudgs\/\@uecrll\ ég] 8e§c°rlﬂ%%”6‘&8mﬁ"rﬂe dose of the

second drug can be appropriately selected based on a clinically employed

dose. The proportion of the compound of formula | and the second drug can
be appropriately determined according to the administration subject, the
administration route, the target disease, the clinical condition, the
combination, and other factors. In cases where the administration subject is a
human, for instance, the second drug may be used in an amount of 0.01 to

100 parts by weight per part by weight of the compound of formula 1.

The second compound of the pharmaceutical combination formulation or
dosing regimen preferably has complementary activities to the compound of
formula | such that they do not adversely affect each other. Such drugs are
suitably present in combination in amounts that are effective for the purpose

intended. Accordingly, another aspect of the present invention provides a
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adm ni stered or delivered sequentially, e.g., by
different injections in separate syringes. In general,

waelerpngp2ad t er nati on therapy, an effective dosaR@r/gp2009/000799

each active ingredient is admnistered sequentially

i.e., serially, whereas in conbination therapy, ’
effective dosages of two omqmore active ingredients

are adm ni stered together. The conpounds of the

present invention can be used, for exanp

c gotnpositiomncomnptisiag di wmpaundpﬁg;rg)ulgucqf %§olé(ate metabolite, or

: ggrpggga%l:ltg:ailg?@%%e%%&)l% 'sgﬁg)ﬁ' %io h‘pthétéz)tfi @l@n‘?ﬁmﬁtlon with a
debiborg dRRY \SichladesBHERY Mérelmown t her apeuti c agents

for diabetes nellitus which can be used in conbination
vvlth a conpound of formula I include insulin

TRecaraonae A (BT ARE o 2SHtcnaPbRBmAALARRIY active
%g%i (8) Hi3P6¢ abhnisterisd tbgstheeth bwn&agen@anmaceutlcal
en |nee I ng techni que usin ESChe@éﬁShl a coli

y €asipgsitior engerarataly angs Wien admipsieies SR a?%ﬁ%%f“ay occur

( Siffunab i b SERIORAR B P B A q i Bp A ation

r ‘?ﬁég bet@gsgm aheidrsenwtedt medT heeﬂﬁaontsmihg(gompound of
55, YM 440, KRP-297, \" |< ]t
alfprrautigl Imtl@ag%cqr\qlhagﬁ@tbq%r&t g.re q}ug&l ||’%IEI§8 of administration

Sﬁvgih%%f%lﬁ@egl b;oober t%”é%# ?&é‘&@ dleerJé‘dSkhﬁﬁ“fbd #egapeutic effect.

rmn ormn), insulin
secret agogues [sul fonylureas (e. g , tol butam de,

gl i bencl am d licl d ' ' c
acEhe ﬁ@rp@%g}&m tgwplg,%qygﬁﬂy:qu&,gl Qr ?” imraﬁg’é)’rbgé %rgg’tlc", ie.,
9l yBUARIE hehlevBaheN i a&ﬂieeiﬂgréulde usedi tobetrietds greater than

its calcrumsalt hydrate, di peptid
| \fhierdunbiof dines effectg that\l\ﬂsubppﬁmmgsmgﬁ)thgﬁw;pgtﬁa Is(JleglnSa(?'ately A

asggyr{p}tgégé ef%gt g\@y ﬁéﬁgé@%ﬁ%a&b |85'|=edT6ht§Qa?e (1) co-
an%'rh’ﬂ IREQ Hnet édrﬁﬁnsleredeﬂﬁéIIMGade)muIMTmusdu yra)gow@lned unit

phosphat ase 1 nhi bitors vanadi c acij

al dcsnm)g:e;m;éatpn KB) @eu\@rgg (og aétern@tf%gb@rﬂérallel as separate
ph%r% ln%s%r '(fi‘)%)péémésothg} HAP8h. When delivered in alternation

therapy, a synergistic effect may be attained when the compounds are
administered or delivered sequentially, e.g., by different injections in separate
syringes. In general, during alternation therapy, an effective dosage of each
active ingredient is administered sequentially, i.e., serially, whereas in

combination therapy, effective dosages of two or more active ingredients are

administered together.

The compounds of the present invention can be used, for example in
combination with additional drug(s) such as a therapeutic agent for diabetes

mellitus, and/or a therapeutic agent for diabetic complications, as defined

above.
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6- phosphat ase i nhibitors, glucagon antagonists), SGT
(sodi um gl ucose cotransporter) inhibitors (e.qg.,

waz2098R70 and the |ike. Exanples of known therB@EEP1009/000799

agents for diabetic conplications include al dose
reductase inhibitors (e.g., tolrestat, epairestat,
zenarestat, zopobestat, m nairestat, fidarestat
(SNK-860), CT-i 12), neurotrophic factors (e.g., NG,
NT-3, BDNF), neurotrophic factor production secretion
PEERiIpES of Kikéwi theraipeatis agents for Id\ab}":}esztlel)ltus wiigh can be

NuBRG S moinais Wik PR AL Preje PGS Rsthin®
aéﬁ-ée% ﬁé Eo S%Nr%ﬁgﬁ{s‘ézhﬁ%réparahbh@@&trﬁcﬁﬁ fdom, thawdvine or

i'llators (e.g., tiapuride, nexiletine).
Thevin® ppoomeds; bﬂmdmenpum praparatiens syithesized by genetic

d, f
gsﬁﬁ\gmﬁﬁg{mféﬁ‘ ﬂf.lg %%Cnéa#rﬁg%t 2 & yegst),a féa ment of
infdrf dBrKaB9E 8 Rhdrebe (k. By PRBL) &orammopmgrmslylm

r| S actor 1 n causing car i ovascul ar di sease

duesistareeHer@spioglitegiope hydreeideride yteegliazeng Hﬁéigﬁ/t%ﬁge or its

| oPBBI 2 sh TP AT Gy L KRk 24, DS Ok

af61@125ﬁahbadluéd§@awlrmﬁmt(e on \xﬁgh&d@e @aarbosem;ltgjll(dr
di sease i s especially preval ent ano

suabpngbtaée) @uguam@es (%Qpémenﬁé'&lﬂs'é‘e "PHb %‘P'Bhd%s%'nn

mul t

Siec b AR o B et e

t her e od?‘?rg%w@b'aﬂ';"‘”‘"@@[ﬁﬂem%lwdazrmdesglwnlqwramm ghimepgide,
exce |

ooty aPvIR ERPeo ML PteaLm AL T obtSERIchEn sat

W;ﬂ?a?e; ﬁfﬁ‘ﬁﬁé@%@%g@éﬁws@é Y, ier“tblﬂir%Qé% (RV@-DPP-278, PT-

simvastatin, |ovastatin

at f0jbert-s ragohis:«sresgatcms 1624% SROB8R13rA  HE 1G-S17; SB-
CLeadaon MEASHE, SR RBES, R 18] ML, AVt hBonet 0.
cl %&?ﬁllrﬁﬁ'ﬂ%& Shdsprofgodine! prtlspbatasésinhibiters (g gaosanadic acid),
gluconeogeness inhibitors (e.g., glycogen phosphorylase inhibitors, glucose-
6-phosphatase inhibitors, glucagon antagonists), SGLT (sodium-glucose
cotransporter) inhibitors (e.g., T-1095), and the like.

Examples of known therapeutic agents for diabetic complications include
aldose reductase inhibitors (e.g., tolrestat, epairestat, zenarestat, zopobestat,
minairestat, fidarestat (SNK-860), CT-i 12), neurotrophic factors (e.g., NGF,
NT-3, BDNF), neurotrophic factor production secretion promoters, PKC
inhibitors (e.g., LY-333531), AGE inhibitors (e.g., ALT946, pimagedine,
pyratoxathine, N-phenacylthiazolium bromide (ALT766), EXO-226), active
oxygen scavengers (e.g., thioctic acid) , and cerebral vasodilators (e.g.,

tiapuride, mexiletine).

The compounds of the present invention can also be used, for example in

combination with antihyperlipidemic agents. Epidemiological evidence has



The conpounds of the present invention can al so be

used, for exanple in conbination wth hypotensive
Wagente27Hyper t ensi on has been associ ated wi t hPEI/ERHDEE0799

bl ood insulin levels, a condition known as

hyperinsulinema. Insulin, a peptide hornone whose

primary actions are to propgte glucose utilization

protein synthesis and the formation and storage of

neutral |ipids, also acts to pronot |
gﬁumllyfes&abilshe)drmmhméﬂm'a 38# Rﬂﬂ‘?@te%s\f/hafqyxoﬁb cel 1mg

other thin These f
a{:‘éd\% et iy rooC 0P} GupiatoraSaeie 1B recent years

K BfBhasRIeES bebn ydsed @rmmmnngvpiasmaecmlesmolueaelgr end low
growm h, for exanple, can cause constriction q
peenpitlireprotgin chalasiarol ihPARICYH; 3PP ESSRNligystep in prevention
|n?g$§ies bl ood volume. Thus, the lowering of insulin

i n hyperinsulinemcs can prevent abnorna

vascul ar growth and renal sodiun1retention caused by
hi gh insulin | evel s and theb aII V|ate

hﬁa;dtoyﬁgq:@ﬁr dg@gﬁgp%gsegmﬁ eargagﬁtdéabeﬁlgl su éects at
i%%scf ﬁﬂ%l’t e%%mégrc}f thé ggl'ﬁé(ﬁ@é bﬂlﬂhhiplé)rrﬁie(o%n@lent risk factors in

april, april), angiotensin ||
anhig poputdtion| S@cessfahﬁesunemmwp@k'mltﬂqamla istherggneral

10 epr Bt anpﬁéda%@ A bé%(‘g(r f)gr"t&:@‘hr !srtlrﬁee?&?@ﬂf exceptional
n'dﬁs&*.gal ﬂ%%ﬁﬁ‘&f tixBhiles afhathyperipidefin depisiariudarsiatin

clonidi ne conmpounds of the present inyention c
becamslirids whichi aretdhotestetal siAthesisdaniotosy thBs cerygStatin,

E}%g‘y@%g é' %Xmsfgi EW%? tﬁﬁ%ﬁé@tagfatl dﬂBQﬁ&ahh Sigdistatin or

deuelr YR Nétcof saﬁél)éné@yﬁtmwmmmtbﬁeasﬁbraéecbrrm@unds (e.g.,
di abetes,  at heroscl eraosis, Ed g ensi on.
n@iBr

15 examafibgipecifibrals, oHrela & i1 3 aalfofiE lowering
RGBT R Iy ot hal amus. (VLH) and a sat i ety contre
Icgr: 25 \r/:gélr \c;gtsedi al thypot hal anus (VMH). The cerebral
CChhe sonmenrdB et P TGRSR (887 @feramole
mg@]ﬂﬁ ?lo %ﬁw Hgm gfélv%yag%?ﬂg' Mbertdtision hay bespudssesiated
everal regulatory processes
20 Mewith Fﬁ‘lé\uﬂed tblddcbmsulm levels, a condifion known as hyperinsulinemia.
Insulin, a peptide hormone whose primary actions are to promote glucose
utilization, protein synthesis and the formation and storage of neutral lipids,
also acts to promote vascular cell growth and increase renal sodium
retention, among other things. These latter functions can be accomplished
25 without affecting glucose levels and are known causes of hypertension.
Peripheral vasculature growth, for example, can cause constriction of
peripheral capillaries, while sodium retention increases blood volume. Thus,
the lowering of insulin levels in hyperinsulinemics can prevent abnormal
vascular growth and renal sodium retention caused by high insulin levels and
30 thereby alleviates hypertension. Examples of hypotensive agents include
angiotensin converting enzyme inhibitors (e.g., captopril, enalapril, delapril),

angiotensin Il antagonists (e.g., candesartan cilexetil, losartan, eprosartan,



hypot hal am ¢ centers. The satiety center may be
activated by the increases in plasnma glucose and/or
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agents include antiobesity drugs acting on the central
nervous system (e.g., dexfenfluranine, fenfluram ne,
phenterm ne, sibutram ne, ajf epranon, dexanphetani ne,
mazi ndol, phenyi propanol am ne, cl obenzorex),

pancreat| c lipase inhibitors (e.g. orlistat), beta-3
agalgasitsn,(termisartéh; Bbesadad), tasosBEM) 1 calpiunuantagosists (e.g

SB- 226552, 9

pApanigEIng, i dlpm%p’e'Pﬁ'd'faliN?gg’(@q'P'HFy k?i‘ 18 "%2’8%'5&05'0?‘""“6'
Factor) and chol ecystokinin agonists (e.g. lintitri pt
FPL-1 5849). Exanples The foll owi ng exanples are
t aThe tompoands bhthe present iveation fa8 LerdgedhiE CHRRINAY 88 With

pr%{%@@'@'ﬁ ylaggﬁgst E‘F\ggg\éﬁn%ggtﬁnﬂgéglg ﬁé%@&‘és? of adjpose | tissue.

| 'OBAYitY RIPREN-knORWH ISk fdcterds thesdevisiopmant ohmany very
screeni ngcb;:;ay% X aétIVI ty@ghumgglg(r)r gat cﬁB %%%nsnon To
k| nase K n “ B r y Qﬁ‘j 4

gfeéﬁ Rgg tn‘:t‘lio g &cﬂ&?r@ C}h?%a/pothalamus a

I'vity 1S ca cu ate
deréburi@; d:éhtf‘é“tﬁﬂhé%rm@ﬂaiérajmmmmtoflthalﬁypomala!mas (VLH) and a

e G AR
AT@WEL\@S sﬂ Ve Qha GldH%h %’ffeé)d'? Edgkéﬁ@ﬂthatl&iﬁﬂllaﬁé eéhﬁig and

|onsout|on in H ,
6. the ddtisty @efmtevaic&m{aheastms o6esd by seadtn@tlehlbutory |mpulses to

o oaaea sl it Do B BT A e

pk‘w@& alahiie ceRtTs nTﬁé’sbﬂ@tnyerﬁé}em%/lbéOéﬁlvated by the increases
utlon was OMin MIIlipore FQOO‘%P(Were m

t ogegplasmavglutose ahd/@f insulio thattolloywsmed! qmﬂles of an%obesny

HEPES- buf f er, *
e rs B B i gt .
Copegfanfiatdriing, fghflubgmine, phentermine, sibutramine, anfepramon,

dexamphetamine, mazindol, phenyipropanolamine, clobenzorex), pancreatic
lipase inhibitors (e.g. orlistat), beta-3 agonists (e.g., CL-3 16243, SR-5861 1-
A, UL-TG-307, SB-226552, AJ-9677, BMS-196085, AZ-40140), anorectic
peptides (e.g., leptin, CNTF (Ciliary Neurotrophic Factor) and cholecystokinin
agonists (e.g. lintitript, FPL-1 5849).

Examples

The following examples are meant to illustrate the invention and must not be
construed to be limiting the invention and the scope of protection conferred
by what is defined in the claims in any respect.

ASSAYS

Glucokinase activation screening assay
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range between 1 nMto 30 mM (sonetines 300 mM in the
assay solution (s. below. The solutions were m xed

WO 209308c, and after a centrifugation at 243xRCT/BP2089/000799

mn, the solutions were preincubated for 25 mn at
room tenperature. The reaN;il on was started by the
addition of 10 m of the [ ATP-sol ution (4.29 nM
NADH, 4.95 mM ATP, in HEPES-buffer * ) . The MIP was

\?va @K%Etwlﬁf HUNS&S or ARtErZYRTD) ié hfeatiised berceowsled 4D zpme assay

rmmto& ed continuousSly in a MIP-reader (TECAN
Speity pyrulvater kipase PKband trctatexdelydragenqsg éLHZ) as coupling

L e

metricailQ with 4 hisidtirplate, Peaider 24346 nmvl KCl
2'3’8‘2% MyCl gfw'l. 5 M I\/Ig-,FAbTP,e ‘1‘”2‘? vl D'rrT, 2.04 Um

5}yruv%te ki nase, 2.06 U m |actate-dehydrogenase, 0.91
e ol BB o ARG o ol fah 1 TR format
t hg aOtBtél%llurﬁéwcaemu(v&asmaqnw ther AfTFerqgeseeatieon solutipe (in
compound was expressed relative to the
ofHEHEScbuftferol nl-hwom%lo}/m[ HYFPN@tep'F'BQ%‘??CE%?P "g] ﬁ@?pe
el

(ﬁ}yg o@%ﬂa %t)y of?qjﬁmbﬁhargﬂ&%?éeg I nc c%%gﬁlgﬂo'? ﬁ Eg/ml 66

ﬁgﬁgmﬁgjcaéefn Hﬁl%ﬁ&{tmﬁfe}* pFb7 .0t needa@memrah@n ohthst glugese
xi mal e
e L T
'1p3>} ESM%QQ@UQE (WEP@@BUﬂ&*ObHIWOPé@ﬁbmﬁ@e ﬁmla the

s Wer e moi d _curve function

( (&ﬁn@tmts mfetne-cdmmunda tn)a ieve fqr@twnwoundpqwqqqﬂ)a}%ms in the

o o SN 8 el pltn =

Kq)elo@vg&{ hYsBRifion8 W BRakd 6T seesand détdr aaentrifugation at

Hepes fer froma 200X stock solutio MII ore

H 2y3x%g st mimdbh sehtionstyeere m&m%‘@ﬁ@@gg ik B
tempergl?tﬁ)rees buffer is 2 nM

The reaction was started by the addition of 10 pl of the NADH-/ATP-solution
(4.29 mM NADH, 4.95 mM ATP, in HEPES-buffer*). The MTP was shaken
for 5 sec., and then, the absorbance at 340 nm was monitored continuously
in a MTP-reader (TECAN Spectro fluor plus) for the next 27 min (with a MTP-
cycling time of 199 sec.). The final concentrations of the various components
were as follows: 49.5 mM Hepes, pH 7.0, 1.49 mM PEP,1,3 mM NADH, 49.5
mM KCI, 4.96 mM MgCly, 1.5 mM Mg-ATP, 1.98 mM DTT, 2.04 U/ml
pyruvate kinase, 2.06 U/ml lactate-dehydrogenase, 0.91 % DMSO, 0:15
pg/well glucokinase, and test compounds in the range between 1 nM and

300 uM.

The change in the optical density (AOD340 nm) in the presence of the
compound was expressed relative to the AOD340 nm, ot Of the control
incubation (in the presence of 2 mM glucose and 0.91 % DMSO), taking into



Culture of pancreatic INS-1 cells INS-1 cells were
cultured in conplete nmedium RPM 1640 contai ning 1nM

W aupaea2py r uvat e, 50nM 2- mer capt oet hanol , 2nmM PCT/EP2009/000799
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gl utam ne, 10" HEPES, 100l U nL penicillin, and

100mg/ M _ streptomycin (CM, supplenented with 10mM

gl ucose, and 10% (vol/vol) d4pgat-inactivated fetal calf
serum (FCS), as described by Asfari et al.

(Endocrinol ogy 130: 167-178, 1992). Insulin secretiqgn
asxapuhibeloptigal deneityobthe Riank samplg {inedeatian W‘Bt?‘ﬁé? sence of

| ates. Aft ult. L )
P ehiilignsehdrordnedieatnlifeliph g e Faf Fdifiat efectve

c hﬁﬁﬁgnfrﬁ'{iﬁ @Ed)?ﬂﬁ,e%-@%-%lﬁes Terequittted iea seridogarithmic
washed W re

s- Ringer Bicarbonate HEP|1:_ buf fer .
( KiRBPh ag@Esithe cnc30fdhs aeonPouieiNGIEes!: 5%&%&? points were
P ; 0,5 Y . g o-@ﬁl 1 )| - mgn pJ_|
7, ed&%l%/osi%@@o &%Hﬁ%‘émgﬁlé {Jcos@a"ang (1

pr(lg'ogsﬁxb’@f*@@z]wfo-csﬁmnm) [ a3i06-linear negreasentanidlysis. The
cells were then washed tw ce and incubated for 1h in
KRBH 0,1 % BSA containing 2,8 or 4,2mM gl ucose and

diff ' t Is@eaN ,

et B e M e PBR, L e B o e ani s
WapE P 8s19%8315 4. DT ElaS addsditp thatHepesibutierdiiembad)0X stock

I lin Rat Flit , t. t 10:1 145 : : i
or SRwtiom (W8 HECOREE S EAEH AV [ Ag] (blgepyfBtion of DTT in
exﬁ‘\%ﬂhﬁﬁeé‘-b%ﬁbp%:i‘m: However, it is to be understood

t hat these exanples do not |limt the invention and are
only neant to suggest a method of practicing the

i nyention.. Person kel in the art will recognize
th§!-'?tﬂ"l'i% %r&ﬁﬂ%ﬁPaFiggﬁ %Cﬁjysdescri bed may be readily
adapted to prepare a nunber of other gl ucokinase

activators of the invention, and alternpative nethods
F oINS cpalis ward faturothyo GATEIRE oRaIu M 1640 Gomaiting 1mM
deened to be wi tdy h bSaN Q8. M HEPES,
xaniia Bynield) it piReFeaRCeRanbl DR RAEIAE: 1677

acqoori/AeL E@nﬁ:mm,ianmmnommmgtretmowcme(ﬁmn|s|upp_|emented with
!O(ne r1 f{)g}ri\/ln%(ljucoyser,rg%f1|0%/§t(\llglpvsbl)awga%-rir?gct:tivta?eé Pqu’ IecaSI}( 'sérju?rg (FCS), as

described by Asfari et al. (Endocrinology 130: 167-178, 1992).

Insulin secretion assay

INS-1 cells were plated and cultured in 48-well plates. After 2 days of culture,
the medium was removed and cells were cultured for 24h with a medium
change to 5mM glucose, 1% FCS. The cells were then washed with Krebs-
Ringer Bicarbonate HEPES buffer (KRBH; 135mM NaCl; 3,6mM KCI; 5mM
NaHCO3: 0,5mM NaH2P04; 0,5mM MgCI2; 1,5mM CaCl2 and 10mM
HEPES; pH 7,4) 0,1% BSA containing 2,8mM glucose and preincubated for
30min at 37°C in the same buffer. The cells were then washed twice and
incubated for 1h in KRBH 0,1% BSA containing 2,8 or 4,2mM glucose and

different concentrations of the tested molecule. Insulin concentration in the
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art, e.g., by appropriately protecting interfering
groups, by utilizing other suitable reagents known in

W0 b@asR27ot her than t hose descri bed, and/ or byPCEKP29§9/000799

routi ne nodifications of reaction conditions.
Al ternatively, other reactions disclosed herein or
known in the art will be rggognized as having
applicability for preparing other conpounds of the

i nvention. Above and below, all tenperatyres ar
| a@le@e@supﬁmatamistw@ masgwmyltg)gggﬁ ysing rat inSulin antibody

onven ihqynecessary, water is
Bﬁw Fﬁggﬁ*—f’p@@(&g f.“F§n||3|f45n(§e1 essary, to between 2
and 10, depending on the constitution of the end

product, the m xture is _extracted th t
o aidenite illsbiate the Int\/ﬁet'%a@@sfogﬂ?vé'wge?ﬁ%'e%? éa a?%(l'a{t?ec ldea.
S& {
BTG bF B S flat iR Baples b AGim e invention
r anfareondy hiezmt g&buggmﬂtca mieghad gEpracticingtthernnvegtion.
vaI ues on silica gel; eluent: ethyl acetate/nethanol
Mass spectrometry (MS): El (el ectron inpact

(& gééécf\'ﬁé oheddh fHeBark @\ﬁi?%&%ﬁﬁﬁ&@n’é’?ﬂf@@ﬁéﬂ'ﬁcaﬁ MidtionEYescribed

rospray I oni satio + (unl ess indicated
oy bé seadify atthpteddo Poepare 4 npmber @épthaigalww%sea@@vators

e e e e LFEP 24l compsuogeor s

W\%rﬁéheé}efdééﬁé@td\@e R HRTBE0 (Se @ﬂm;y\mventnen OF oreekample,
a Hewl ett Packard System of the HP 1100

vwﬂhél sgnthes - ofenarcexemslilirg CoBPOLBAS PRECTHIRG 1Q & invantion may
(8)5:30\’“ ngs qggae%og@gﬁtﬂf%ﬁdhf%gﬁﬁ%BBareE‘t%?ﬁ&%%!@Wed in the

a@ﬂ'@g B&'éﬁh&@ﬂlété@ﬂ;ro&&mg ifasferieguEoapsy oy ut%ltzﬁng:pther
DAD: nm Flow rate; sed. s

r stiifeble re@gentoknowR & ﬁﬁ ait OEWNBQB”W? a?s?f ‘50’ by

Orrzgl?ﬂng %Utme modifications of reaction conditions. Alternatively, other
reactions disclosed herein or known in the art will be recognized as having

applicability for preparing other compounds of the invention.

Above and below, all temperatures are indicated in°C. In the following ex-
amples, “conventional work-up” means: if necessary, water is added, the pH
is adjusted, if necessary, to between 2 and 10, depending on the constitution
of the end product, the mixture is extracted with ethyl acetate or di-
chloromethane, the phases are separated, the organic phase is dried over
sodium sulfate and evaporated, and the product is purified by chromatog-
raphy on silica gel and/or by crystallisation. Rf values on silica 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)
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Col um: Chronolith Speed ROD RP-18e 50-4.6 Sol vent:
Li Chrosolv (Merck KGA) Sol vent A: H20 (0. 01% TFA)

weodogao27B: ACN (0.01 % TFA) 1 5 Method A: | n PCBEPI009/000799

from96% A to 100% B. Followed by 0.7 min 100% B
Exanpl e 1

7, 8-Di chl oro-5-0x0-2, 3, 4, 538 et r ahydr o- benzo| b] oxepi ne-
4-carboxylic acid pyridine-2-ylanm de 20 Step A: A

Susﬁg@b&'@g @ﬁo | unh dgrqbq)lgéﬁg rté?rfmfgeé\&itﬁ% §UC§-9 I\?@Itmg

] gs$ 7,8-D chI or o- 3, 4-di hydr o- 2Hbenzo|
b?@ gpln -one (4.3 mmol) dissolved in 2 m

d’eﬁgégyl calg te was added dropwi se at room
e m xture was refluxed for two hours,

cmlss@aw(mw ivenrsy miziveluesjiwere takeun foomrlCAS. 25

T onmimants andares myrisd ariben Eief SEdalg B ot fhe HP
28 £8GLEred UL IRTISCADRARS YBtfoxirs ABNPERC with the following

e an the solvent renpbved i n vacuo.

The
I Erardidterigtiss diomssyureet Elecﬁoepmm(pesm@e mode); Scan: 100 1000
7, 8- Di chl or o- 5- oxo

4ﬂdérFB@QW¢'BaB°‘P1'VSB?%en%Q§( etr dr ogbrg %Q\I negfmBI 220 nm.
E@EPA}E' 39 hﬁ/ﬂ@@ PR zﬁéé s‘bqhé.t ié?ﬁlcbﬂ the Yioa K:ht@faftéﬂtr% DAD

mn, 289.0 (MH)39
?fcgpgémls tcr) é) 755mI/Mm
Ao S RO R SR P o) “ana P "
ZS%Weﬁ‘QpMUr%ébl(/QM%rm@aN)ere dissolved in 1 n

xyl'ene. Reaction was perfornmed by m crowave
||SOMarﬁtA dir®@dP. Qir‘Ve ®r at 150 OC. The sol ution

f t|on was cooled to room
rﬁﬁu’%e&]n@ ract ed by 2 nol /| hydrochloric acid
arM’etﬁbB)A |ACE6 #hie. froth @666 Wylo B Fallowestby @ek min 188% B
over sodiunsul fate and the sol vent renoved

Example 1
7,8-Dich|oro-5-oxo-2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxy|ic acid

pyridine-2-ylamide

Step A: A suspension of sodiumhydride in parrafin (0.35 g, 60 %) was added
to 5 mi dimethylcarbonate. To this suspension 7.,8-Dichloro-3,4-dihydro-2H-
benzo[bJoxepin-5-one (4.3 mmol) dissolved in 2 ml dimethylcarbonate was
added dropwise at room temperature. The mixture was refluxed for two
hours, cooled to room temperature and stirred overnight. 25 mi of 2 mol/|
hydrochloric acid were added to the mixture. The resulting solution was
extracted by ethyl acetate. The organic phase was dried over sodiumsuifate
and the solvent removed in vacuo. The residue was dissolved in diethyl
ether. 7,8-Dich|oro-5-oxo-2,3,4,5-tetrahydro-benzo[b]oxepine—4-carboxylic
acid methyl ester was obtained by crystallization from this solution in a yield
of 40 %. LC-MS 2.3 min, 289.0 (MH"), 2.8 min, 289.0 (MH™)
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in vacuo. The renaining residue was purified via HPLC
(Chronolith prep. RP18, Solvent A water: acetonitrile

w@02009270. 1 % form c acid, solvent B: water: PCTI/EP2009/000799

acetonitrile 10:90 + 0.1 %formc acid, flow t 0

mn 25 n/mn, t =1 mMn 50 mM/mn, gradient: t 0
mn 10 %B, t =1 nin 10 %@ t =2 nin 10 %B t =
22mn20%B t =7.5mMn50 %B, t =7.6 mn 100 %

B, t 8.5 mn 100 % B). After evaporation_ of the

S@tdplﬂ 7.8-Diablooo-B;@xdR ¢ @-tetmhydeo- benzo[b]oxeplne -4-carboxylic

%ldorngﬂ’ttyig;?egr{sr 0- be gahago &@ké‘iyr@u\ﬁm ?e po é‘r%' &ssolved
yltsf/g%ﬂ%/ élrﬁ% (fbﬁ(g&o'}ﬁmé p%rf@rr‘i‘led ;}cglo(v%&)rra%véggﬁlm one hour

1Id1 158 °C3T hedsolatign obtaiged rra|zr) thlszr ’

optwaslppolgad_tofg@fn
M@@é@ﬁ%ﬁpd 5;)1<\l}|23§t 4 52? n(wgflllaré@)r??r?o%?_'%éljl(éw%égpyi acetate. The
4. Qﬁ)ﬁ aQ:EEaté lxfratt a8 died oversbdurhsulfte,and the]scﬂveﬁlﬂ)removed
8- vacua- Ereremainiaiasidus waspirifisgens b1 4epramo#hayep-

YA ﬁmﬁc'fA&Qa' ﬁ%{gg}cfn}fhé‘@pgﬁ)goep%&o fhie BERe oM B:

L Qy emad@tmtrhalmagmorm 7 fammtraaad Sﬂma?\pdmsﬁ) anin 25 mI/mm t=1
8- Fl uor o- 3, 4- di hydr o- 2Hbenzo § pi, N- 5-

rroin) SGistiny Seadnot 0 TR Dr e B D ale g Balig &ymin 10 %
droRYi 56 8 DB ADFIALIH 80 oF'E 1 KBl 109.9% 814 &G min

codled to roomtenperature and stirred
OVRI0/OBY. Aftdr edapokatibmof the Skmdemiohlvepue 7% Richlera5-0xo-

ng S%ngrggy@p@%&@gggg{n% ttﬂ%gﬁ %E%&hd’?ﬁé -2-ylamide was
drdadinRsts 3 9ityBokiet B £9iid be14ok VDS enTveh, 3610 (MH"),
e resi was di sSol ved in diethyl er
?bﬂ”f“"'s @MS@-zﬁsmowe) 2 fgRmb- 193 s@ﬂweé% (5. d&).
i

crodoni®; 36 danernr vf BntE YonTear I BB (5. J;524 (o

Gu“(?g 118 (& 1), &%@(rﬁMrH) J,= 2.80Hp), 1, 361B@, OH( vmgs 9 Hz) 4.042
8- thuﬂrloJﬁ-Zth-lz), 2,50 (reRadyut 8-B8hz o[ b] oxepi ne- 4- ca

rboxylic acid

Example 2
8-Fluoro—5-oxo—2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxylic acid thiazol-

2-ylamide

Step A: A suspension of sodiumhydride in parrafin (0.49 g, 60 %) was added
to 5 ml dimethylcarbonate. To this suspension 8-Fluoro-3,4-dihydro-2H-
benzo[bJoxepin-5-one (6.2 mmol) dissolved in 2 ml dimethylcarbonate was
added dropwise at room temperature. The mixture was refluxed for two
hours, cooled to room temperature and stirred overnight. 25 ml of 2 mol/l
hydrochloric acid were added to the mixture. The resulting solution was
extracted by ethyl acetate. The organic phase was dried over sodiumsulfate
and the solvent removed in vacuo. The residue was dissolved in diethyl
ether. 8-F|uoro-5-oxo-2,3,4,5—tetrahydro-benzo[b]oxepine-4-carboxylic acid
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met hyl ester (0.6 nmol) and 2-ami nothi azol (0.6 nmol)
were dissolved in 2.5 mM xylene. Reaction was

w@eeoboesred by microwave irradiation for 30 m NRCEBPADI/000799

140 OC. The solution obtained fromthis reaction was
cooled to roomtenperature and extracted by 2 nol/|
hydrochl oric acid and et hyl4pacetate. The ethyl acetate
extract was dried over sodiunsul fate and the sol vent

renoved in va . Aft [ '
v@@@bymﬁﬁug@g%@i‘éd%y (%S//gf {z%iibrq?ro% tli\ig%ﬁu%o\ﬁelﬂta {/i'éld of 7
tepr 0 [ 16 - b fo tyd

L g e A2 238, B ovdter i1 a
yield of 7% LGCM: 1.9 min, 307.0 (M#) 1H NWVR

DVBO- d6 0 X :
(1§tep B: &Fguc?qgl)vé—% nggﬁ,[ztsg-{tgti'aﬁy’zdré%r%%&b]ég%pin%:%é%rt%%ylic acid
1H.5 7 N AEAn L 1
] '?'gaﬁgéﬂz'élﬁ@.g:rgﬁ%@)(énﬁa %aﬂn.?ét:mgg%&gg?nﬂ% Giofe piusaltéd in 2.5
J 1Al ylénéiReactictORas perferned by migowaye Eradptien %or 30 minutes

8- Et hyl - 5-9gx0-2, 3, 4, 5-tetrah - i -
o ARG o RBIAE0 AN REAAR A BB e i
?ftef[ﬁ%ré‘l'ﬁ?é( Aht izt bR Rl oI/ Ry dt8cidoric Gictd amdiethad @eetate. The
0 of di nethyl carbonate. To this suspensio
o-Enphacatate-atrgaasbuspupr sydashoE S Esavagemoved
, ved, in

atiNVaGHPT A Eé}’ﬁﬂﬁ%&igﬁtﬁgmﬁ %Iggﬂtaﬁfvm ?ﬁ‘-‘fkﬂf(ﬁofg—@RWZ‘%SAﬁ—

ure was refluxed for two
Q%Frﬁ%ﬁﬁpbggz%ﬁ]%xf@@izﬁd—mlft;aleh)(?]btyliceacﬁcflti'\iamlfz-glamide was obtained
adaked White: peWaeKinA aieldrﬁé7r"/esl§€{'ﬁ§g 't 25 QL) MR
eXIriA8EE s PG M) AGBpRHS12 THE (8F AR ETBNRE A NS= 7.3 Ha),

diu and the sol vent renoved in
\k/)]axcz).)u(tggi (gé Ezihylz g.—zobdlla}, 2,.2{5445;5-mu al3/liHmendsp (M, 2H, J=7.8
- 4- car bo ;
asFie) oo (3 1 Lol LB e E0'80), AR TS WAk, J =
& Ea g gy 18P (WS 4 Step B

-t et rahydr o- benzol t ol oxepi ne®-carboxylic acid met hyl
ester (0.6 mmol) and 2-am nopyridin (0.6 mmol) were

di EXamMRIg3n 2.5
8-Ethyl—5—oxo-2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxylic acid pyridine-

2-ylamide

Step A: A suspension of sodiumhydride in paraffin (0.42 g, 60 %) was added
to 4 ml of dimethylcarbonate. To this suspension 8-Ethyl-3,4-dihydro-2H-
benzo[bloxepin-5-one (5.3 mmol) dissolved in 2 ml dimethylcarbonate was
added dropwise at room temperature. The mixture was refluxed for two
hours, cooled to room temperature and stirred overnight. 25 ml of 2 mol/l
hydrochloric acid were added to the mixture. The resulting solution was
extracted by ethyl acetate. The organic phase was dried over sodiumsulfate
and the solvent removed in vacuo. 8-Ethyl-5-ox0-2,3,4,5-tetrahydro-
benzo[bJoxepine-4-carboxylic acid methyl ester was obtained as a brown oil
in a yield of 87 %. LC-MS: 2.2 min, 249.0 (MH"), 2.7 min, 249.0 (MH")
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m xyl ene. Reaction was performed by m crowave
irradi ation for one hour at 150 0C. The sol ution

wobkioaileeed fromthis reacti on was cool ed to r ooOPCT/EP2009/000799

tenperature and extracted by 2 nol/l hydrochloric acid

and ethyl acetate. The ethyl acetate extract was dried

over sodiunsul fate and the 3 | vent renoved in vacuo.

After evaporation of the solvent in vacuo

8- Et hyl - 5- oxo0-2, 3,4, 5-

t eSteh B rSEHebedl-2:3 4 Satetrbhydrdabento[bl@@pthe-4-carboxylic acid
At e o t i ned it o ,

b7 Brihgrestento’d wimel Shda wiminorritin B0 Byl s fipeoved in 2.5

( DMPQRy e, W6k washémdrme itfah )

1H),Q§. 155 (. 1h e ek?z%?"?.é%‘gévﬁ'%ﬁt%ﬁ%% hour at

Hz 1 50 7Co0he(solutids gbtairgadlfrémn)thisrrebBefioh wastabled o Boom

(meraperpidre:dia filrdctd iy pioln hyipeBidtiadi ong ey acgtate. The
\%Hgthfﬂ: ?éﬁz%)t@é)itr%tgﬁ% Gﬁgﬂ %J\]V‘eﬂ sc;digni?zd)ﬁé}g( éﬂg%lge %blve%'t"removed
2, B BRoupdAften evapprstioneqithe solveat fioxgtua8dohyl-5-0xo0-2,3,4,5-

b bt B PaBo oty Ao BoRAg EAGRTME"2 iamide was

di gbtdwyeéd as Rowkite ﬁb\?ﬁeﬁiﬁ alyasid beermpaddedis: 18 Hihs311.2 (MH"),

ion 3 4-D hydro- 2Hb b i n-5- 31
NS (BUSO 183500 MNG) i (RRE 640 651 Wkod 295 (3, #b)

yoyr dig. res i 0 -

2o e G IE Rk B AR PO TS PRl 0 G I g 81 Ha)
\/veﬁ’ei(mdt;lewHBUo: maall-lm,m.OBE(m',l'hﬁl, Ues 81t Hay 6?]9331(&011-! Was594 (m,
extracted by et cetate. The organi ¢ phase was

dr 150 I 60 HalyAetibfte dh diet Sk RS mENt, ¥ anbedd?). A-640 (3,
Vaeo. s I izog@ di;ssol [ i ghkar gne

dr?ngovZ'? lﬁggnéy uﬁ@g'ﬂf gt e?]‘é}f?%,(g?w@ SAT 9T BHS)
2,3,4,5-tetrahydrobenzo[ b] oxepi ne-4-carboxylic acid

mejhyl ester was obtaine by evaporation of the sol vent
ink?/‘éml@e\ﬂeth avyield of 12 % LCMS: 1.8 nin, 221 .0

( N!Z':@-Dihy&é’*—b@hﬁo{b@@ﬂepiﬂe@%boﬁ?l@a@é pridl - Pyl i ofef
5- Ox0- 2,73, 4, 5-t et rahydr obenzo[ b] oxepi né- 4- carboxyl i c
acid nethyl ester (5 mmol) in 120 ml nethanol was

pr §P&§ i\q 'TOTQ%u%éﬁ&bﬂ%%odiumhydride in paraffin (2.5 g, 60 %)
dimethylcarbonate (36 ml) has been added. To this suspension 3,4-Dihydro-
2H-benzo[bJoxepin-5-one (31 mmol) has been added. The mixture was
refluxed for two yours, cooled to room temperature and stirred for another
two hours. 100 mi of 2 mol/l hydrochloric acid were added to the mixture. The
resulting solution was extracted by ethyl acetate. The organic phase was
dried over magnesiumsulfate and the solvent removed in vacuo. The residue
was dissolved in dichloromethane, dried over magnesiumsulfate. 5-Oxo-
2,3,4,5-tetrahydrobenzo[bloxepine-4-carboxylic acid methyl ester was
obtaine by evaporation of the solvent in vacuo with a yield of 12 %. LC-MS:
1.8 min, 221.0 (MH"), 2.3 min, 221.0 (MH")

Step B: A solution of 5-Ox0-2,3,4,5-tetrahydrobenzo[bJoxepine-4-carboxylic

acid methyl ester (5 mmol) in 120 ml methanol was prepared. The solution
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was subjected to catal ytic hydrogenation by "H cube”
(Thal es Nanot echnol ogy, flow rate 0.5 m/mn, catalyst

waeoae/C 30x4 nm room tenperature, anmbi ent PCT/EP2009/000799

pressure). This procedure has been repeated three
times. By evaporation of the solvent in vacuo 1. 1 g
of crude product were obtai gﬁd The crude product was
purified by preparative HPLC<(Chronolith prep. RP18,
Solvent A water: acetonitrile 90:10 + 0.1 %formc

acCivas sidjertad tcakmty hyd?f@géﬁé\thdrf bi/ eHJdQ}b%@ (Théleé %
formc acid, flow t =0 mn 25

m N@ﬂﬁtec@nglﬂ%’nﬂowt rate §. Wn'llo %tgwgnt 19 % Hﬁ/ﬁ q_Q)(‘b/ﬂ'lB'l room
b, TeioSilyt) amitent presSufe) s Prochdtygings ach ket three

0. ifheg. BY e¥apoRitiyrrofotheestadriifimyvapide: 149 mli:hme/brdtiuct were
ac:ld rrethyl_ ester. LC-MS: 2.0 min, 205. aélll\/l—l-(lﬁ Step C )
2 Qbiﬁ' ey %"NQG[RJ’PQ%%W%D&!“B%? bMWﬁP%r e I?ﬂe@ﬁehromollth

i 0 . - 2
/ﬁ{p sodi u:%alé%%% éj(élssa%ledﬁﬁt rlléggqpﬂﬁagolbuﬁ)rmﬁc \%g'g - solvent
st Br r/\fatierf acetomtnrmm:QO q0el olovmit amasﬂmwm)ﬂv@dmmzs ml/min, t =

Lo, B} SR S BRI 12 i 10
expr @Cg?% nlg)‘ngz‘bo?é BYt 118 minBOR08 &ld 976 Riin 106 BB, M&8.5 min

yi el de
2 3O€D|°/h)8drydﬁld'mng)ESB]g)QéijFiéMduabbnaq{b]we@d'JMM datbdlic acid

e@ﬂf&} bgﬁyﬁ\ﬁéﬁt eﬁQQZWBoxyI ic acid (2.3

mml) was di ssolved inl5 nm tetrahydrofuran. 0.7 nl of
thi onyl chl oride were added dropw se and the sol ution

waStep G 23 Dibydronkemanibloxepine-4-sathaxyhc aalsl etnd ester (2.4
nn{}ﬁ&ﬂ A d|F%{?qu@gﬁb1eQH9ncﬁlh5%yc;f%h%'ill 454 oFSRYE Yas
g g~ 0

cuo.Vyie

2, 3d@edpadane soinion] wae Btirred 4orcavdieswrisc Mhersotlent Wissremoved
was used for ste E without further purification, Step
E: imYaGyo. gme 'a!wquﬁﬁ)'loi”&aﬁéj wereadded gnddhe ispivent @gam

t h
2, ERPRAIrEIAER] Bng rosidue wag extrapted by giethylefher. Bvaporaion of
rth@ scdverﬂo}wlelédlmSQ of 2 BeDihgtiscdbehzobloxepareed addeokylic acid.

drﬁg\f\fw%e1 8T|'r1nemr$9a1c§l(m]_|1;1 xture was quenched

Step D: 2,3-Dihydro-benzo[bloxepine-4-carboxylic acid (2.3 mmol) was
dissolved in15 mi tetrahydrofuran. 0.7 ml of thionylchloride were added
dropwise and the solution was stirred for two hours. The reaction was
quenched by methanol. Methanol and thionylchloride were emoved in
vacuo.yielding 340 mg of 2,3-Dihydro-benzo[bloxepine-4-carbonyichloride.
This was used for step E without further purification.

Step E: 10 mi of 2-aminopyridine were dissolved in 10 ml thetrahydrofurane.
2,3-Dihydro-benzo[bJoxepine-4-carbonylchloride (1.1 mmol) dissolved in 2 ml
tetrahydrofurane were added dropwise. The reaction mixture was quenched

by water and extracted with diethylether. The diethylether phase was washed

by 1 mol/l sodiumhydroxide and dried over sodiumsulfate. Evaporation of the
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by water and extracted with diethylether. The
di et hyl et her phase was washed by 1 nol /I

W@ owvneydr oxi de and dried over sodi unsul f at e. PCT/EP2009/000799

Evaporati on of thed43 solvent yielded 230 ng of crude
product which was purified by preparative HPLC
(Chromolith prep. RP18, Sol ygnt A water: acetonitrile
90:10 + 0.1 %formc acid, solvent B: water

acetonltrlle 10:90 + 0.1 %fornic acid, flow =0

m polyentyigidied 230 maofgrHdePraducwhich veas @tmlﬂect by-peparative

D 0L iy e PRy S ol bl 01
t ﬁorﬂucSamdnst@anBBWatéTrora‘odtdmm'lI@BOFED 8f0.1 % formlc acid, flow: t =
enzo[ Q%ox |n? 4-car boxylic_aci
py |”@Pr2/52"wb%lﬁ1 be.! me R miminggradiert t> Q !WF?»)1 01%-Burz 1 min 10
74
( D%ngjﬁiz r%ﬂ% iy 108 4@@%#@%%% = Hzg %%rn %%% g?ﬁ g min
= 200 %1B) t —78 Bain( 160 %B) JFern2tts BS)mg of 208 DilsydraH) |

| A Ry b e b 27
£ VL b, 0O fo B8 1) 8970

obdauhbla)tﬁngiam dH, phoddda) é815mnpHel 5 2.4 Hz), 7.474 (m, 1H, J

act By o245, T Ta (Bl ¥ 5T B8 146 G TRy 1.0 b

EXMDBBE(nﬁ 15-IQ]<9322 Hz), 6983(m 1H, J=1.9 Hz), 4.259 (m, 2H, J = 3.1
-tet rahydro begz@?! !oxepl ne- 4- car boxylic acid
€

pyH?H|2n9§5 R gk mn, 283.2 (M#) Exanple

7 d-Chloro- -oxo

d-t et rahydr o- benzof bl oxepi ne”-carboxylic acid thiazol -

2- Yhawobdgpounds of the following examples have been obtained by similar

procedures:

Example 5

8-Chloro-5-ox0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid pyridin-
2-ylamide

LC-MS: 1.7 min, 317.0 (MH+)

Example 6

5-Ox0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid pyridin-2-
ylamide

LC-MS: 1.5 min, 283.2 (MH+)

Example 7

8-Chloro-5-ox0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid thiazol-
2-ylamide

LC-MS: 2.0 min, 323.0 (MH+)

Example 8
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LCGMS: 2.0 mn, 323.0 (MH) Exanple 844
7, 8-Di chl oro-5-0xo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne-

wa2eaneesyl i ¢ acid thiazol -2-ylam de LC- MS: 2. BCREP2009/000799

357.0 (MH) Exanple 9

8- Et hyl - 5- oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne- 4- car
boxylic acid thiazol-2- yl a%de LCGMs: 2.0 mn, 3 17.0
(M+) Exanple 10

7- Chl or o- 5- oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne- 4-ca

r bpByDichlgrotSiory-2, 3l416-tetratyaimd-benkzOhibxe ping-4at arboRylic acid
17.0 (MH) Exanple 11 7-Chl oro-5-0xo0-2, 3,4,
5-iazokikyABUSR Nz o[ b] oxepi ne- 4- car boxyl i ¢ aci d

7- Met hoxy- 5- oxo- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne-4-c
ar oxX’IBilc acid pyridin-2-ylamde LGMsS: 1.5 nmn, 313.2
( NFEIMES

fple 13 |
3;%—%E%%Fg?@ﬁ,ﬁ},’é-}ét?af@'&b-"ﬂ'@n}%ﬂb@éﬁ%’qﬁ@é-&-éa/bo?;lﬁceééiﬁt}Miazol-2-

oxepi ne- 4-"car box
pyylaniide 2-yl ami de LG MsS: 2.3 min, 405.0 (MH#+) Exanple

54'118!4\%812&%%@67&&%51@] oxepi ne-4-carboxylic acid

t hi azol - 2-yl am de
Example 10
7-Chloro-5-ox0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid pyridin-
2-ylamide
LC-MS: 1.7 min, 317.0 (MH+)

Example 11
7-Chloro-5-ox0-2,3,4,5-tetrahydro-benzo[bloxepine-4-carboxylic acid thiazol-
2-ylamide

LC-MS: 2.1 min, 323.0 (MH+)

Example 12
7-Methoxy-5-0x0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid
pyridin-2-ylamide

LC-MS: 1.5 min, 313.2 (MH+)

Example 13
8-(4-Fluoro-phenyl)-3,3-dimethyl-5-ox0-2,3,4,5-tetrahydro-benzofbloxepine-
4-carboxylic acid pyridin-2-ylamide

LC-MS: 2.3 min, 405.0 (MH+)

Example 14
5-0Ox0-2,3,4,5-tetrahydro-benzo[bjoxepine-4-carboxylic acid thiazol-2-ylamide
LC-MS: 1.9 min, 289.0 (MH+)



5

10

15

20

25

30

LCGMS: 1.9 mn, 289.0 (MH)45 Exanple 15
5- Oxo- 7- phenoxy- 2, 3, 4, 5-t et r ahydr o- benzo[ b] oxepi ne-4-c

W@ewosRy2rec aci d pyridin-2-ylanm de LC-MS: 1.9 nPCI/EBRS/R0799

(M+) Exanple 16

8- Chl oro- 7-f | uor o- 3, 3-di et hyl - 5- oxo- 2, 3, 4, 5-t et r ahydr

0- benzo[ b] oxepi ne-4- car boxmlgxc acid pyri d| n-2-yl am de

LC-Ms: 2.0 min, 363.0 (MH) anple 17

d- Et hyl - S. S-di met hyl - -oxo

d- tetrahydro benzof bl oxepi ne®-carboxylic acid

pyél g 13# amde LCMS: 1.9 mn, 339.2 (MH#) Exanple
lTlgf:"h dr o- benzo[ b] oxepi ne- 4-carboxylic acid

t hSE(Zi& 7 2o rskyde, 3'—423N§traﬁy&o%éhzo%t?}%x@pfn%):éﬁboxyhc acid
Exanpl e 19 Pharnmacol ogi cal “ data: Conpound

cTeyndigylamide 3 291 4 129 5 388 6 245 7 2 15
LC-MS: 1.9 min, 375.2 (MH+)

Example 16
8-Chloro-7-fluoro-3,3-dimethyl-5-0x0-2,3,4,5-tetrahydro-benzo[bjoxepine-4-
carboxylic acid pyridin-2-ylamide

LC-MS: 2.0 min, 363.0 (MH+)

Example 17
8-Ethyl-3,3-dimethyl-5-0x0-2,3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic
acid pyridin-2-ylamide

LC-MS: 1.9 min, 339.2 (MH+)

Example 18
2,3-Dihydro-benzo[bloxepine-4-carboxylic acid thiazol-2-ylamide
LC-MS: 1.9 min, 273.2 (MH+)
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8 194 9 207 10 192 11 121 12 149 13 124 14 115 15 94
16 181 17 104 18 161 The activation ogf human K in

weaream7®©f CTR are shown. 47 Clains 1. A conpoRGHEBRF009/000799

the followng fornula | wherein RL to R4 autononously
fromeach other denote H A Hal, Ar, Het, OR10 ,
S(ONR10 , NRIORL 1 , N2, 48\, COOR10 , CONR1ORL 1,
NR1OCOR11 , NRIOCONR11R12 , NR1IOSOnR1 1 , CHO COR10
SCGBH, SONNRIOR1 1, O-A-NR 10R1 1 , 0O-A-CONR 10R1 1,
OMBM 1, OAHet, 0-A-Ar, A-Ar, A Het,

( A-Ar, Y may be present or not, and
Qré@?‘r@g nﬁtes H A Hal, Ar, Het, ORIO ,
S(O)anO NR1OR11 , NO2, CN, COO?lO, C(J\IRlORl 1,
NR1OCOR1 1 NRlO R11R12 R1 1, CHO COR10
, SOBH SONNR10R1 Hﬁdlo% 7 O ACONR10OR11,

0-A-NR 10CCR1 1 , ﬁ'A Het 0- A* Aé’ér AHet ,

S(On-A-Het, S(O)n-A-Ar 1
2 218
3 291
4 129
5 388
6 245
7 215
8 194
9 207
10 192
11 121
12 149
13 124
14 115
15 94
16 181
17 104
18 161

The activation ogf human GK in percent of CTR are shown.
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X denotes Oif Y is present, and Hif Y is not
present, denotes a single or double bonding, R6 to RO
waelemotien2aut ononmously from each ot her denote H, PGI/EPRN09/000799

Ar, Het, OCR10
CONRIORL 1 ,

S(O NnR10, NRIORL 1 , N2, CN, COORLO ,

NR1OCOR1L 1 , NRIOCONRL 1R12, NR1IOSOnR1 1,

CHO, COR10 , SO8H, SONNR1OR41 , 0- A-NR 10R11 ,
O ACONRIORL 1, 0-A-NR 1000?1 1, OAHet, OA-Ar,
A-Ar, AHet, S(O n-A-Het, ﬁiﬁ‘% R10 to R12 denote

autonormusl y from each ot her

Ar or Het48 A

denot es unsubstituted or nono, or ternary with =S ,

—NR10 ne Car substituted branched
or un Mﬁqlﬁ' ﬁ‘ﬁ‘g"fgfg gl'oms where one, two
or three CH2 groups are replaced by O S, SO SO2, NH,

NAr, NHet and/ or
by F and/or O or cyclic al kyl

by CH:CH-groups and/or 1-7 H Atons
h 3-7 C-Atons where

1-7 Hatonms might be replBte d HeRi0 , soR11
and/ or NR1IOR11 Ar v, ytutl’®d or nono, di,

ternary or tertiary W
A, Hal, Ar, Het,

OR10 ,

4
COORIO ., CONRIORLI . MRRQCERI RlB%o\lRllRlz ,
NRLOSONRI1 ., CHO, CRRIO0. HORL 1 | o A— NR
10R11 , 0-A-CONR 10R1 1 R@ANmml , q
OA A, AA, AHet, S(On-A Het, S(On-A
substi\waggﬂnPhenyl Napht hyl or Bi phenyl, Het denotes

nono- of bi nucl ear saturated or unsaturated or
ar omat R¢ & er ocgetomomausiy from aach other dengteH. 4. dalndr, Het,

that m ght be Mgy ior S‘”(‘&bt)ﬂ{“o,nﬂﬁsd’ﬁ”,f Kem @@Erb@wn’ ébNR“’R”,

R10 to R12

NR'’COR'", NR'®CONR"'R'?, NR'’SO,R"", CHO, COR",
SO3H, SO.NRR'!, O-A-NR'°R'!, O-A-CONR'"R"" 0-A-
NR'°COR'!, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het,
S(O)-A-Ar,

may be present or not, and if present, denotes H, A, Hal,
Ar, Het, OR™, S(0),R™, NR'°R"!, NO,, CN, COOR",
CONR™R", NR'®COR", NR'°CONR''R"?, NR'"SO,R"",
CHO, COR", SO;H, SO.NR'"R", O-A-NR'R"", O-A-
CONR'R"' 0-A-NR'°COR", O-A-Het, O-A-Ar, A-Ar, A-
Het, S(O),-A-Het, S(0),-A-Ar,

denotes O if Y is present, and H if Y is not present,

denotes a single or double bonding,

denote autonomously from each other denote H, A, Hal,
Ar, Het, OR', S(O),R'®, NR'R"", NO,, CN, COOR',
CONR™R™, NR'®COR"", NR"’CONR"''R", NR"°SO.R"",
CHO, COR", SO;H, SO,NR'™R", O-A-NR'"R", O-A-
CONR'"R' O-A-NR'°COR'!, O-A-Het, O-A-Ar, A-Ar, A-
Het, S(O)n-A-Het, S(O),-A-Ar,

denote autonomously from each other: H, A, Ar or Het
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ternary or quad substituted by A Hal, Ar, Het, ORLO
S(O nR10 , NRI1IOR11, NO2, CN, COOR10 , CONRlORl’l,

wOROMER10 1 , NRIOCONRLI1IR1Z2 , NR1IOSOnR1 1 , CHECT/EPIR09000799

, SOBH, SONNR1IOR11 , O-A-NR 10R1 1 , 0-A-CONR 10R11
O ANRIOCOR1I1 , O A-Het, OA-Ar, A-Ar, A Het, ’
S(On-A-Het, S(O) n-A-Ar, =98 =NR10 and/or =0; Hal
denotes F, d, Br or | nis O 1 or 2, and

pharmageuti cal | yydysakl Sngt%ét?f@bb‘tﬁsrnoﬁ@|d’lair%rnawllmm,

taut ormers and stere0| soners thereof, i ncl udi ng
m xt ures ther eof= Nlﬁmaﬂlmlneatandéor @lﬁﬁ@[ﬁ%%@@bﬁ@ﬂiﬂﬂ pganched

claim 1ch t h
o m Lo act o 5, R DMLy R BB F wo or
R12 have the ”E%ﬁlré&cﬁiz Fgﬁbfup&qarrtaheﬁl@be?Ib@dcms 8] S2, NH,

denotes H, A O nR, 10, NR
110RD 1111, NC2,NAN,NibECRIdor BENCHFGHH-gronRs @ndfar1-7 H-Atoms

LIS Aol BB 2 e e 17

10CORL1 , O A-Hey »at@?fs ight BeAeplabetitly F SCOORA; 8&,,R"" and/or
and S(O) n-A-Ar, qég;ar r?ﬁceutl cF:)aI 'y L}/sabl e "
derivati ves, soINBt salts, tautonmers and

Z|t ler eg%\‘ggger S_ t h é’lnggcor glﬂég]igg?t @b@ﬁgau tté}‘ﬁéﬁ‘ﬂ)r teitiary with
characterized t hém@ﬁbnf@rsmram(ééﬁh bibleov, Ha| Ar, Het, OR™,
S(0).R™, NR'R"", NO,, CN, COOR', CONR'R",
NR'°COR'", NR°CONR''R'?, NR"°SOR"", CHO, COR™,
SO,H, SO.NR™R", O-A-NR'R'", 0-A-CONR™R"" O-A-
NR'COR"! O-A-Het, O-A-Ar, A-Ar, A-Het, S(O)y-A-Het,
S(0)a-A-Ar substituted Phenyl, Naphthyl or Biphenyl,
Het denotes mono- or binuclear saturated or unsaturated or
aromatic heterocycle with 1 to 4 N-, O- and/or S-atoms
that might be mono or autonomously from each other di,
ternary or quad substituted by A, Hal, Ar, Het, OR",
S(0).R™, NR™R'", NO,, CN, COOR', CONR'"R",
NR™COR'’, NR'CONR''R'?, NR"’SO,R"", CHO, COR™,
SO,H, SO,NR'R"", O-A-NR'°R'", 0-A-CONR'R"" O-A-
NR'°COR"", O-A-Het, O-A-Ar, A-Ar, A-Het, S(O)x-A-Het,
S(0)n-A-Ar, =S, =NR'® and/or =O;
Hal denotes F, Cl, Brorl
n is0, 10r2,and
pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

2. Compound according to claim 1characterized through formula (l1a)



wherein RL to R4 and R6 to RO, Het, Hal, n, Ar, A and
R10 to R12 have the neaning as set forth for fornula

w@ gog/1emdo phar maceutical ly usabl e deri vati ves, PCT/EP2009/000799
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sol vates, salts, tautonmers and stereoi somers thereof,
including m xtures thereof in all ratios.50 4 .
Conpound to one of the pred€ding clains wherein RL R4,
R5, R6 and R7 are HH R2 is Hal, R3 is Hal, A Ar or
QAr, R8 and R9 preferably are H gy A X prefably is O
and Y preferably is H ang p@ﬁ{ga uth-aétly usabl e
derivatives, salts, solvptes 0 g

st er eoi soners therR@
all ratios. 5. Conpou

mi ¥dures thereof in
R8cl ai m 4 wherein
Roto claim4
wherein the Ar atpﬁﬁlf ubstituted with
ad, F, ethyl, or phenyl and phapgs utically usable
derivatives, salts, sol\Rfes, tautoners ahal

stereoi soners ther eof i ncl udi ng m xtures thereof in
al | ranhergin 7. Corrpound according to claim®6 wherein
Aris phenyd ﬁ{:‘*ﬁéﬁttbtpkﬁ V\HEP nHalr, APARE ﬁ’&bcb R'Fhavé the
phar cg y usabl’ er| vatives, salts, solvates,
taut O'Tﬁéémﬁgdasséarfenh&fomasn firenceof . i ncl udi ng

m xtures thereof in aII ou GO M cH, 106511

to cl aRsfn 4 wher edenotes bh %&%ﬁ%%cﬁ{ﬁ ’aﬁg)faﬁ NRPR', NO,
phar maceut i cal | y MS@@GR@TOGRR”‘W@ N;;iP(l;@FviscruI‘?:t<‘af’t(s*:i’$NR11R12
t aut omers and ster éol soners ther eof i ncl udi_n

m xt ures ther eof NRI"SDARY aCH& C@R %.‘o'i@dﬁn@oa@&; i ng-A-

to any of clains L1l JALVTCE:Y 1diNKlHet, O-
or thiazolyl andNéhef?l ior el LAy e g\t"ger@.“?/%mt/yes ©
salts, solvates, At;quta\o;xpr@y@mosﬁ@)grﬁeekﬁomm S(Oheh et and

i ncl ud| ng mixtures thereof in

" oriva IOr%rrg arfts
sel ected from t hehameageulically ysablg d(gﬂvatnves SolvatEB%

7,8 Dichloro-5- O%Jtomers and stereoisomers thereof, including mixtures

thereof in all ratios.

3. Compound according to claim 1 characterized through formula (Ib)

below
@) Het
R1 ﬁ
R2 = RO
R8
R3 0]
6
R4 R7R (Ib)
wherein

R'to R* and R® to R®, Het, Hal, n, Ar, A, and R to R'? have the

meaning as set forth for formula (1), and

pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.
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2,3,4,5-tetrahydro-benzo[ b] oxepi ne-4-carboxylic acid
pyridi ne-2- yl am de,

W@2Mvaenoe 5- oxo- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepCTEP209/000799

carboxylic acid thiazol-2-yl am de,

8- Et hyl - 5- ox0- 2, 3, 4, 5-t et rahydr obenzo[

b] oxepi ne- 4-car boxyl i c aci ®Qyri di ne-2-yl am de,
2,3-Di hydro5 1 benzo[ b] oxepi ne-4-carboxylic acid

pyridin-2-ylamde, 8-Chloro- b : ! RY RS

D%, 4 Grbappanyipbe b PEfcstiR Reims whsrein ) 7 6 and
pyri dipgy 3re/ HAR248 Hal, R® is Hal, A, Ar or OAr, R® and R® preferably are H
5- Ox0- 2, 3, 4, 5-t et r ahydr o- benzo[ b] oxepi ne- 4- car bo>ﬁ¥,l [ ?

aci d myrA,dX prefably iarﬁg aed Y preferably is H and pharmace ically usable

B- O of 0 21920~ domaldsd AR BRDAebkerbsdreot,

car bo

7, 8- DijsALAIRr P@N@s2hdrebfn bitratdy dr obenzo|
b] oxepi ne-4-carboxylic acid thiazol-2-yl am de,

8- Et hyl - 5- oxo-

2,3,4,5- r - ; WS- {c acid

2180 SOk BhLRRRLB ARG G LIhAPRRFeif 75 T8 O

7- Chl or o- 5- oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] oxepi ne- 4-ca
rboxylic acid pyridin-2-ylam de . , :
7-&hl oPempoyRg-accerding fp é%'%h‘g whergiaios AR f pagsent is

éf (I\J/fé\[ g%@yétfg&ggg/b@\ bﬁ;iﬁ’zééby@b)’bﬁgﬁﬂ%nd pharmaceutically usable

t et r ahyerivativeszsdlits, sobpites-tautcamersxarid gteergigomers thereof,
pyridin-2-ylamde, 8-(4- .. .
Fl uor omﬁh@:{\nﬂ m'g}ié@%thﬂ?é?ﬂﬁ/'P-%'-%‘QB?'z, 3,4,5-tetrahydro-b

enzo[ b] oxepi ne- 4-carboxylic acid pyridin-2-ylam de,

5- Oxo- 2, 3, 4, 5-tetrahydr oben_zoé b] oxepi ne- 4- car boggl ic., .
acTd t Goammung- 3¢canding, toslairys whsweindAris phenyl substituted with
2,3,4,5-tetrahydr q- i e 4o |4 Ci

oyri di ﬁg&_%;?%%talg% gﬁ&%)%[aplln%gtﬂt'l(féfflydtjs%ﬁfé’aébfvétﬁleé, s8lts,

8- Chl og@vatds, enitemdrs atidnaéfepisdmensahredf4insiuding atixtdres
obenzo[ b]oxepi ne-4-carboxylic acid pyridin-2-ylanm de,

8- Et hythegegt indlheating| - 5- oxo- 2,

3,4, 5-tetrahydro-benzo[ b] oxepi ne- 4-carboxylic acid

pyri di n-2-yl am de, and o °

2, 8- Di [nwnpsourenacddriingetoi claimt 4 oeiereiyRi enddR dare methyl and

LT o SR TG, A ol Sotomers and
st er eoLRAAEIBnidteliRdieor, iREhRigaAes|iherodt el odtis)

all ratios. od of manufacturing a conpound of
formula (1) by reacting

9. Compound according to any of claims 1to 8 wherein Het denotes
pyridinyl or thiazolyl and pharmaceutically usable derivatives, salts,
solvates, tautomers and stereoisomers thereof, including mixtures

thereof in all ratios.

10. Compound selected from the group consisting of: 7,8-Dichloro-5-oxo-
2.3,4,5-tetrahydro-benzo[bloxepine-4-carboxylic acid pyridine-2-
ylamide, 8-Fluoro-5-ox0-2,3,4,5-tetrahydro-benzo[bloxepine-4-
carboxylic acid thiazol-2-ylamide, 8-Ethyl-5-0x0-2,3,4,5-tetrahydro-
benzo[bjoxepine-4-carboxylic acid pyridine-2-ylamide, 2,3-Dihydro-
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conpounds of formula (I1) (H).52 wherein RL to R9, X
and Y are as defined for fornmula (!), and L1 is O,

wWBrQ09to@H) N3 or a reactive esterified OH gr ouUpCDEP209/000799

di azoni um noi ety, with a conpound of the follow ng
formula (I111): L2 Het 2 Nl L 3 (Il1) wherein L2 and L3
are i ndependently from one 2hother H or a metal ion,
and Het is as defined above for formula (). 12. Use

of a C&éﬁ‘f@]@@éﬁ%@c thd l|8'?a%|o°éyriﬂlﬁJ2U?Iailm§€ 4-Crand-5-oxo-

phar mac usab rivatives sol vat es,
t aut on®B¢, andtrahyﬂreeh)ermuibk)xepmeefb{:arbcmylllg@lclﬁgpyrldln -2-ylamide,

i 4 b B Sy o
the @gcg@ré -Chiorb%s- 05(892 Bl4eBU PRy dPb- tﬁrﬁbﬁﬂ@ﬁeﬁ et 1

and 2, neur opat hy and/ or nephr opat
accor da:argokyilazda(ad thiazohRefamide; fe8- BX'@'@@@E&%%@ §519§é§trahydro-

;ﬁar iﬁ%ﬁql@&"ﬁ&ﬁ% accorﬁi \ng%lcf @g%oef-gr?l@?n Y ?vat’é‘ -5-0X0-

tautonpisy Bﬂ@trﬁh%@obéﬁiﬁib xbbﬁfeem-fcartbcm)hudjcitgthlazol 2- ylamide,
m xtures thereof in all ratios, for the preparation of

a medi ¢@ato-bexor A, 4, bdatrabydrodrenzollexepinent-garkaxylic acid

t he actlv t| f. a

Medi cal¥ 6‘8}983?'%?{6(ajﬂb'l%eég’t"bzzng’rlfg%(rt}%‘téﬁﬁi%f’f%e']qzolb]OX‘ap'”e'
for nul ﬂ—darl@@%b@dﬂﬂtﬁ@z@@yl@mldérE—Méthﬁkw%xdﬂtiim;ﬁg

and/ or pharmaceutically usable deriyvati

and sttgt@@ygmrbpgzeﬁb@)@qgmeﬁn@rggw{&—,@Clﬁ.,gy{lgme y?amlde, 8-(4-

nglr ﬁgfi@ﬁ? s (pteln @-tﬁ,g—%lm%ﬂﬂ/l%toic???g,&‘?infetrfa‘r'&ﬁhﬁbenzo[b]oxepine-
4-carboxylic acid pyridin-2-ylamide, 5-Oxo-2,3,4,5-tetrahydro-
benzo[bJoxepine-4-carboxylic acid thiazol-2-ylamide, 5-Oxo-7-phenoxy-
2.3,4,5-tetrahydro-benzo[bJoxepine-4-carboxylic acid pyridin-2-ylamide,
8-Chloro-7-fluoro-3,3-dimethyl-5-ox0-2,3,4,5-tetrahydro-
benzo[bloxepine-4-carboxylic acid pyridin-2-ylamide, 8-Ethyl-3,3-
dimethy|-5-oxo-2,3,4,5-tetrahydro—benzo[b]oxepine-4-carboxylic acid
pyridin-2-ylamide, and 2,3-Dihydro-benzo[bloxepine-4-carboxylic acid
thiazol-2-ylamide, and pharmaceutically usable derivatives, solvates,
salts, tautomers and stereoisomers thereof, including mixtures thereof

in all ratios.

11. Method of manufacturing a compound of formula (l) by reacting

compounds of formula (I1)

Rt X v
R2 Ly
R8
s R9
07 > Rre

R RT
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ingredient. 17. Set (kit) consisting of separate packs
of (a) an effective anount of a conpound of the

w0 oroade74 according to one or nore of C ai ns RCT/BP09/000799
and/ or pharmaceutically usabl e derivatives, solvates,
salts and stereoisoners thereof, including m xtures
thereof in all ratios, and 5(20) an effective anmount of
a further nedi canent active ingredient.

12.

13.

14.

15.

16.

wherein R1 to R9, X'and Y are as defined for formula (1), and
L, is Cl, Br, I, OH, N3 or a reactive esterified OH-group or a diazonium

moiety,

with a compound of the following formula (ll):
LZ\IT],Het

Ls

wherein L, and L; are independently from one another H or a metal ion,

and Het is as defined above for formula (I).

Use of a compound according to one of claims 1 to 10 and
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios for the

preparation of a medicament.

Use according to claim 12 wherein the medicament is for the treatment

of Diabetes Type 1 and 2, obesity, neuropathy and/or nephropathy.
Use according to claim 13 wherein the disease is diabetes.

Use of compounds according to Claims 1-10 and pharmaceutically
usable derivatives, salts, solvates, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for the preparation of a
medicament for the treatment of diseases in which the activation of

glucokinase is indicated.

Medicament comprising at least one compound of the formula |
according to one or more of Claims 1 to 10 and/or pharmaceutically

usable derivatives, solvates and stereoisomers thereof, including
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17.

53

mixtures thereof in all ratios, and at least one further medicament active

ingredient.

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 10 and/or pharmaceutically usable
derivatives, solvates, salts and stereoisomers thereof, including
mixtures thereof in all ratios, and

(b) an effective amount of a further medicament active ingredient.



