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WO 2005/04010 PCT/EP2004/011206 Glutamine fructose-6-phosphate
amidotransferase (GFATZinhibitors Diabetes is characterized by
wo periphera&l insulin resistance, increased glucose productionmarch@2004/611206
decrease in the levels of insulin. secretion. In general the levels of
glucose in the serum are elevated. Moreover, serum glucose levels are
raised for a longer period of time after ingestion of meals, and return to -
normal at a reduced rate. The 5 consequences of increased glucose
“levels are well known, although the biochemical and. molecular
mechanisms underlying these phenomenon have not yet been clearly
defined. Free fatty acids, triglycerides and other factors can also directly
lead to increased levels of glucose. 10 The hexosamine pathway has
been linked as one of the biochemical pathways that can contribute to
insulin resistance, increased glucose production and decreased. insulin
secret n. tThe h%osaménehgatgvyax isdnvol\ & -_“T“"?%%Bftms
0 fructose-6-phosphate,
glucosamine- 6 phosphate, and eventually converted to UDP-GIcNAc.
OngsiIRP- RiehAc s Aniesized. I ndsinaamerated il xadety.of
glyco-containing macromo u many of which are key cellular
prodotipo nedtsd tradditiofhe D HsGL oMinisarstbstiatects thé:efzrymel
QT Grd0keq GlENAGIANSiRRse. MakeRIaNERs fbe Ansleroh GlLeNige:
residues to various proteins in the céll, including cytoplasmic proteins,
permMeM@fEmgmemﬁn@qim@emman@mﬁ@@hp&mrﬁf@éﬁﬁrﬁﬁmj&?
coy it {2 O thepe Preteing. eanpeanllgRniloRt I oRUIRIeR. T
te Imiting enzyme is pathway is glutaminé fructose 6-phosphate
mobnjitotransteiase (GRAT)avhich mmm@amawhm elapdy defined.
eré% erlz%tlon Olf frH%E%%%@Q%?%Q&%CE%g'MSQﬁPE’!&l??SQ@QBQé&Q% ieveis of
as ’be |mp icated in the development of diabetic symptoms, as
¢luGRAT transgenic mice are insulin resistant. The biochemical pathways
that lead to insulin resistance include activation of PKC, alteration wo
2005/040150 PCT/EP2004/011206
The hexosamine pathway has been linked as one of the biochemical pathways that

can contribute o insulin resistance, increased olucose production, and decreased insulin
secretion. The hexosamine pathway is involved the synthesis of UDP-GleNAc. Glucose ‘
is sequentially converted to fructose-6-phosphate, ghucosamine-6-phosphate, and
eventually converted to UDP-GicNAc. Once UDP-GleNAc is synthesized, it is
incorporated into a variety of glyco-contamning maoromolec;ules, many of which are key
cellular components, In addition, UDP-GlcNAc is a substrate for the enzyme OGT, O-
Jinked GlcNAc fransferase, that catalyzes the transfer of GleNAc residues fo various
proteins in the cell, including cytoplasmic proteins, nuclear proteins, membrane proteins,
and transcription factors. In so doing, the activity of these proteins can be significantly
modulated. The rate limiting enzyme in this pathway is glutamine fructose-6-phosphate
amidotransferase (GFAT), which catalyzes the amido transfer and isomerization of -
fructose-6-phosphate to glucosamine-6-phosphate. (GFAT has been mplicated in the
development of diabetic S}qﬁptoms, ag GFAT transgenic miée are insulin resistant. The

biochemical pathways that lead to insulin resistance include activation of PKC, alteration
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2 of membrane components, altered transcriptional activity, as well as
other biochemical mechanisms that remain to be elucidated. GFAT levels

wodG Elgyatgd in type 2 diabetes mellitus (T2DM) and in rodent &y idbivl/o11206
models. GFAT transgenic mice (muscle, liver, adipose and pancreas
specific) are both insulin resistant and hyperinsulinemic. Glucosamine
and products of the hexosamine pathway cause insulin resistance,
increased hepatic glucose output and decreased insulin secretion. GFAT

of 1RAbRIAY @felerimTE2 Didkidney carmiptidationsiGRATIsthed e di gl
enzyme in the hexos%rpige ?E?tp\ﬁ/ay, and decreasing GFAT enzymatic

TeERARIY L SRS ARl P GltE6Se lowering and. be beneficial in treating
diabetes. Known classes of GFAT inhibitors are substrate-like or

non-substrate-like a d, re b Iievgd t ir,ghsjl%it lﬁ){ é’t i ersible Qhent
irre\%?%ée(gé%ﬁﬁgﬁTTri%é%ﬁ%rﬁ?&“s’. QDS ?W&lzuﬁrzgﬁés géy) GFAT are the
T2 pagchadide, drictosestsphiosphateyamitthie anvdp etsidnd baglueaminesific) are
Fructose-6-phosphate-like inhibitors | l&'c%%nﬁﬁ@ tylglucesamingGrine
bolHBE RSB %@E%%@? |8ﬁ118ﬁ'et?n&, 2713052-3057 (1996)),
pa@ifdPcamine2tideaxygiueitoletephdsphate @=de Baiget-Dériegeaced insulin
Letiche, £, Massiere, and B, Badgy Biogra. Meffhemakatiersudnte
Se%ﬁ@éﬁ%ﬁ@%ﬁf éﬂtggﬁ(i{ﬁé- ﬁ%?oﬁyg u%%%ging- ased_inhibitors include;
indiutamaane senaialdebydin(SithBepmel g RsWolBHdE ADBBERE AT 26/
34, 11515-11520 99r5lr, o1 i freatine diabetes.
Sh@@dﬁﬁl%’\?ﬁ?—f@(gg&ﬂﬁ% riBthy B%ngrfﬁ)(/) thio “glycire (F. Massiere, M.-A.
Badet-Denisot, L. Rene, and B. Badet, J. Amer. Chem. Soc., L19,5748-
5749 (1997)), anticapsin, (F; Chmara, I Gen. Migohiehod 342656274 and are
(198 OBRIHEL gg]ﬁy 3%%81?610&), azaserine, and N3-halo
et k-Rtdiaminopropansicl acidniwherel hate e EBrmeRBRE S, A e two
Milewski, H. Chmara, R. Andrus kiewi; Z;_ ﬂg hgtg Borowuski:Bioghim.
SB[y AEfhL fiﬁ@%%%@%é@%}? g’apgavesrgldin’e (CA. Index Name:
Methanone(62-digetey=Hisoquiniieglin uisdiménesisHeiseaey))
[ ExXhibits propeties whigh [mplicate 9raqNal USeNRRS) ad 2-smino-2-
deoxyglucitol-6-phosphate (M.-A. Badet-Denisot, C. Leriche, F. Massiere, and B. Badet,
Bioorg. Med. Chem. Letters, 5, §15 -820 (1995)). Glutamine-Tike or glutamine-based
inhibitors include: glutamate—y-semialdehyde (S.I. Bearne and R. ‘Wolfenden, Biochem.,
34, 11515-11520 (1995)), L—y—glutamyl-.?—[({p~diﬂuoromethyl)phsr;yl)fzhéo} -glycine (F.
Massiere, M.-A. Badet-Denisot, L. Rene, and B. Badet, J. Amer. Chem. Soc., 119, 5748-
5749 (1997)), anticapsin (H. Chmara, T Gen. Microbiol,, 131, 265-271 (1985}, 6-Giazo-
5.oxo-notlencine (DON), azaserine, and 3 -haloacetyl-L-2,3-diaminopropanoic acid
(where halo =1, Br, and CI) (S. Milewski, H. Chmara, R. Andruszliewicz, and E.

Borowskd, Biochim. Biophys. Acta, 1115, 225-229 (19923,

Papaveraldine (CA Index Name: Methanone (6,7-dimethoxy-1 Asoquineliny)
(3 4-Gmethoxyphenyl)-(9C1)} exhibiis properties which implicate potential usefulness i
the treatment of heart disease. (Anselmi, Elsa, et al, “Qelective mnhibition of calcium

1 1 inolines i ; cle” . Pharmacol.
entry induced by benzylisoquinolines in rat smooth muscie”, J. Pharm. Pharmaco



the treatment of heart disease. (Anselnri, Elsa, et al., "Selective inhibition
of calcium 30 entry induced by ben%ylisoquinotines in rat smooth muscle”,
J. Phann. Pharmacol. 3 (1992) 44(4), 337-43; Markwardt, Fritz, et al.,
"Influence of 6,7-dimethoxyisoquinoline derivatives on the function of
thrombocytes”, Acta Biologica et Medica Germanica (1969) 23(2),

BG4 Summar VeRtion In afl SIS ided.a ..
CompoLd ol T () B O O e () R DT R e
gﬂ?ﬁ%ﬁﬂ,ﬁ%@v’@?@é‘dﬁé@@ﬁQ@@ﬁ@,A@ﬁ@?@m#Cﬂ@HTZNﬁ@(ﬁmmnjca
(B W38 CNKIGHZCH2-R8, -C(=NH)-R8, -(CH2),NHC(=O)R9,
-(CH2)mC(=0)N(R (R 2), -C(=NH)-R13, or -(CH2), R14 Reis R3 or R4
X~/ R'Rs wherein X is -CH or N; 4

Summary of the Invention

In a first aspect, there is'provided a compound of formula (1)

R1

~0 AN

~q =N
O R?

M
R'  is-COOH, -lower alkyl-COOH, -lower alcohol, -CH,OCH;, -CH;NH;
-CHNHSO,R', -C(=0)R®,
-CNHCH;CH,-R?, -C(=NH)-R¥,
~(CH2):NHC(=O)R’, «(CHy)nC(=O)N(R' )R,

-C(=NH)-R", or «CH,),-R**

2.
R-is

R3

or
' R4 X///

A

RB

wherein

X is—-CH or =N



R3 R5, and R6 are each selected from the group consisting of -H, - lower
alkyl, -N(CH3)2, -N(CH3)CH,CH&, -N(CH2CH3)CH2CH3, -halo, -0-lower

alkene, -lower alkoxy, -O-lower alcohol, and -O(CH2)o cycloalkyl; or where
R5 and R6 are substituents on adjacent ring carbon atoms, optionally R5

and R6 together with the C atoms to which they are attached form a 5 or

6 membered saturated carbocyclic ring; R7 is -CF3, -lower alkyl, -CH2ClI,
-CH2CF3, or -R8; R8 is a 5 or 6 membered saturated substituted or

un b heteroc cI| rln aining one hetero atom which is
selecte fr??i ﬁdtgz '%( grcet?gi?oemsu RSN élheié%rc@%m:
nng@(@ﬁmtem@mmmem;m@mmmscmwer alkyl, -lower alkoxy, or
@ RlO |§ka 5 or 6 membered saturated or unsaturated
heterocy [o rlng containmg one or two hetero atoms which are selected

frorAldwardkoxR-Q-iswkt alcetiH 3nR DS, -doietiaikyt wEaAR QHd RiQwer

alkox%ﬁt?t EH%—IOZHC aOCC%}I{IZC{;;HI:’%Rl is Iower Ilﬁ?iy éﬁg or -N-lower _
alkyl: R7458 2 saturated oF GhsafLiated BPHaRiBete 8 SUbdntttag Bith the C atoms
unsubshittitdehetesosytelicfonng santaintagéedndutaed betRQEOMS:
wherein the hetero atoms are selected from N, 0 and S, wherein the
substituted ring is the heterocyclic ring which is substituted at one or two
rin@?éarbdns(Wi;th s@ezmiis_,ubstituted at a ring N with - lower alcohol or
-lower a tll &10 1:0 RE] is 0 or 1; or a pharmaceutically acceptable
salt or eStertherear. 23

R* isador6 membered saturated substituted or unsubstituted heterocyclic ring

containing one hetero atorn which is selected from N, O, and S wherein the
substituted ring is the heterocyclic ring substituted with -OH or -phenyl;

R’ is-lower alkyl, -lower alkoxy, or -(CH,),R'®,

R isa5 or 6 membered saturated or unsaturated heterocyclic ring containing one or
two hetero atoms which are selected from N and O;

R"  is-Hor -CHj;

R is-H, -lower alkyl, -C=N, -OH, -lower alkoxy, or -CH;COOCH,CHs;

R? s -lower alkoxy, -NH, or -N-lower alkyl;

R™  is asaturated or unsaturated 5 membered substituted or unsubstituted heterocyclic
ring containing from 1 to 4 hetero atoms wherein the hetero atoms are selected from
N, O and S, wherein the substituted ring is the heterocyclic ring which is
substituted at one or two ring carbons with =0, or substituted at a ring N with -
lower alcohol or -lower alkyl;
m is0, 1 or2;

n isOorl;

or a pharmaceutically acceptable salt or ester thereof.



In a second aspect, there is provided a process for the preparation of a
compound as disclosed herein comgarising N O iN Op 2 'in the presence
of NaN3 and NH4CI in order to obtain a compound according to formula
N=N /\NN /OI\\ OiINI2" Owherein R2'is\R3'R5 X .\ X (\\ /R6,/
or Xis CH or N; R3'isHorCH3; R'is H, OCH3 or OCH2CH=CH2; Rs'is
H, OCH3, N(CH3)2 or CH,; 4b or 5 b) the reaction of a compound
Ht%é?aﬂl?é g 15 provided a process for the preparation of a compound as

disclosed herein comprising

N
=
BN
S AN
0 TR

in the presence of NalN3 and NH4Cl in order to obtain a compound according to formula

wherein

RZ is

N
-
X

XisCHor N;
R¥is Hor CH,;
R¥is H, OCH, or OCH,CH=CH,;

RSis H, OCH,, N(CH,), or CH,;



,N OI\\IN O RZ"in the presence of a base in order to obtain a
compound of formula O OH O iN G'R2 wherein Rz" is R4 and R4" is H,
OCH3 or N(CH3)2 In a third aspect, there are provided compounds as
disclosed herein for use as therapeutically active substance. In a fourth
aspect, there are provided compounds as disclosed herein for the
preparation of medicaments for the prophylaxis and therapy of type II
odiabetes. 4¢ In a fifth aspect, there is provided a pharmaceutical
&mlpeg{s: Ilon % rlsm&[lgta 0ou d as d|§closed herein and a
herapeu ica Y MRS TR s%d% aspect, there is provided the use of
a compound as disclosed herein for the pre@ﬁatlon of medicaments for
the treatment and prophylaxis of type Il diabetes. In a seventh aspect,
there is provided a compound. ds.disetesed-herein, when manufactured
according to a process as disclose secgnd aspect. 5 Compounds
disclosed herein are GFAT inkihjters wh y be used to treat type I
diabetes. Detailed Description of the Invention

R*

in the presence of a base in order to cbtain a compound of formula

O.__OH

O N

\O =N
07 ~RY

wherein R2"ig

and R*"is H, OCH, or N(CH,),

In a third aspect, there are provided compounds as disclosed herein for use as

therapeufically active substance.

In a fourth aspect, there are provided compounds as disclosed herein for the preparation

of medicaments for the prophylaxis and therapy of type II diabetes.



The present invention provides compounds of formula (I) R'"OR2 (I) R'is
-COON, -lower alkyl-COON, -lower 4fcohol, -CH20CHS3, -CH2NH2, -
CH2NHSO2R7, -C(=O)R8, -CNHCH2CH2-R8, -C(=NH)-R8, -
(CH2)ONHC(=0)R9,-(CH2),C(=O)N(R' 1)(R12), -C(=NH)-R13 or -(CH2)
n-R14 ; R2is R31\.~ X R4 R$ R6 or wherein X is -CH or -N; R3, R4,
RS5,.and R6 are each selected from the group consisting of -H, -lower
%Wﬁ]%i’dpfﬁb 6501 B B EF B PASERS Y S oS TN g mprising 2
coliiBtiA) GHRG KR MEH26H)GHRGHD aithaler-Qrlauer alkene, -lower
allcoxy, -0-lower alcohol, and. -O(CH2)o cycloalkyl; or where R$ and R6
are substituents on adjacent ring carbon atoms, optionally R' and R6 5
Inegetterspith, therClapoovsitd ihicke iy carepaitadhediforimed Beafid for the

PO RRGFest RRlaled, G PaCyEle g R IS G Bromer allyl, etes.

In a seventh aspect, there is provided a compound as disclosed herein, when

manufactured according to a process as disclosed in the second aspect.



-CH2CI, -CH2CF3, or -Rs; 10 Rs is a 5 or 6 membered saturated
substituted or unsubstituted hetero&yclic ring containing one hetero atom
which is selected from N, 0, and S wherein the substituted ring is the
heterocyclic ring substituted with -OH or -phenyl; R9 is -lower alkyl, -lower
allcoxyComy(@iR)diR1eR herdinant GIFG\Naithiveres saith ated R used (o treat type
HNR Lé@}_ed heterocyclic ring containing one or 15 two hetero atoms
whichare selected from N and O; RI1 is -H Or -CI-13; R12 is -H, -lower
alkyl, -C=N, -OH, -lower allcoxy, or -CH2COOCH2CH3; RZ3 is -lower
allcoxy, -NH2 or -N-Iovisr a I'R14_is a saturated or unsaturated 5
membered substituted-or-tmstSttRH PR BEANEIEN g containing
from 1 to 4 hetero atoms wherein the hetero atoms are selected from N, O
and S,.wherein the substituted.ring is the heterocyclic ring which is
s.ubstit#éaop 5‘?38?]el%vreé,%\}gﬂrﬂ@%%?ﬁgﬂglﬁﬁﬂ?ab?g%gﬁﬁgﬂied at a ring N
with - lower alcohol or -lower alkyl; mis 0, 1 or 2; 25nisQor 1; or a
pharmaceutically acceptable salt or ggter thereof. WO 2005/040150
PCT/EP20011011200 7 Compounds of the present invention are GFAT
inhibitors which may be used to tredt type Il diabetes. As used herein, the
following terms set forth the Fmeaning of the various 5 terms
used to describe the irQ/erlg e tgr "lower" is used to mean a group
consisting of one to six éarboratorng; preferably one to four carbon

saturated cyclic 0

(0

R: is -COOH, -lower alkyl-COOH, -lower alcohol, -CH,OCHs, -CHoNH-, -
CH:NHSO,R; -C(=0)R®, -CNHCH,CH,-R?, -C(=NH)-R?, -
(CH2):.NHC(=O)R® ~(CH)nC(=0)NRH(R ),

~C(=NH)-R" , or ~(CH;) n-R™;

R%is

RS [

me

or

wherein

X is—CH or -N;

R? ,R*, R®, and R® are each selected from the group consisting of -H, -lower alkyl,
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hydrocarbon group containing from 3 to 7 carbon atoms. Examples of
cycloalkyl groups 10 include cyclopropyl, cyclobutyl, cyclopentyl and

Wo % Xyl- The term "halogen” and the term "halo” or "hetepo.-@lfis4/11206
ess ot erwise stated, designate all four halogens, i_e., fluorine,
chlorlne bromine and iodine. 15 "Laower alkyl" includes both straight chain
and branched chain alkyl groups having from 1 to 7 carbon atoms,
preferably from 1 to 4 carbon atoms. Typical lower alkyl groups include
N((memyl\étﬁyi)@E@qg,isupmﬂﬂmw,ﬂ@ﬁutyl 2-butyl, pentyl and hexyl.
bal %attac}glfd to another functional group, lower alkyl as used herein
e Pna§ & HivaiSht e.g., -lower alkyl-COON. 20 "Lower allcoxy" means a
-1ovwmpcmy§h@mmlale%hﬁmmrd&@ﬁﬂﬁh)wtﬂc}mﬁi@wm "lower alkyl" has the
| given significance. ical Iower alkox 0 e 6
whe g%h a‘>r<1y, roexsi}f%ﬁ%ct)%%g@f) f%%g)%goiy h-bu oxy, |gg{) )%y%{agecﬂbﬁ%%,
togahe temnhhmyﬁcﬁﬁs"ﬂoov&e'clatheh of® nieans! dotovweT atkyhwhbreatskdugtcd
one of the hydrogens is replaced by a hydroxy, at any site including the
c2rhaGHeHS BRI lower alcohol groups include ethanol, isopropanol, and
n-propanol. "Lower akene" means a-lower alkyl having at least 3C atoms,
R where t one1 39 of the bonds between two carbon atoms starting
R trorfat %isf & &E8nd carbon of the WO 2005/040150

PCT&E@O@HMQ& 8H6;/ver alkyl has a double bond and at least one H
¢ atom o resent. Th arnalkene ishus ab
R |oadt 6§rﬁ’§l ura St r%%?‘qé%ﬁ %?i}ivg%g g%g?%mc%de 2- pr%pene s
3- maﬁh;d:ﬂn@tﬁeaeemndaﬁqﬁ}d?hiehhyls@dom@rf@%NA@L"®@ﬁlﬁ@@@ipﬁ%yl
group, Where indicated herein, aryl.maybe substitutedig gne,gr.more
posﬁ%ﬁg Wi ﬁmc%esgn d & ’02 ?\t/ue tssgr%iggtltuents In more detail the
R” terms'aptieadting, elfamamﬂﬂtbmtw@m@bhiﬁes a phenyl or a phenyl group

R OWhIQQ 4 5 or 6 membered saturated or unsaturated heterocyclic ring coniaining one or
two heters atoms which are selected from N and O

R is-Hor-Cis;

R is-H, -lower alkyl, -C=N, -OH, -lower alkoxy, or -CH,COOCH,CH;

RE 15 -lower alkoxy, -NIH; or -N-lower alkyl;

R¥  iga saturated or unsaturated 5 membered substituted or unsubstituted heterocyclic
ring containing from 1 to 4 hetero atoms wherein the hetero atoms are selected
from N, O and S, wherein the substituted ring is the heterocvelic ring which is
substituted at one ot two Ting carbons with =0, or substituted at a Ting N with -
lower alcohol or -lower alkyl;

m 158G, 102

n is Oorl;

or a pharmaceutically acceptable salt or ester thereof.
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optionally carries one or more substituents, preferably one to three, each
‘independently selected from halogen, tdfluoromethyl, trifluoromethoxy,

- O%SHL?] ﬁn?;lw%yl’ alkoxy, 10 allcylcarbonyl, cyan, c;arbamoyl, alkpxygarhamayhos
methylendioxy, carboxy, allcoxycarbonyl, aminocarbonyl,
alkyaminocarbonyl, dialkylaminocarl})onyl, hydroxy, nitro, allcyl-S02-,
amino-SOz-, cycloallcyl and the like. Particularly preferred is phenyl.
"Heteroaryl" means a 5 or 6 membered unsaturated, particularly aromatic
15 hetereeyslic ring septaining:atdeast ofie: NetérbiatonyiselectedbromdNp 0
and S. Where indicated herein, heteroaryl may be substituted in one or

treat a1 1h6EhEHS with a designated substituent or substituents. "IC50"
refers to the concentration of a particular compound of the present 20
invention required to inhibit 50% of ip ﬁvit_liot_GFAT a%g it mes S};'f%je"i‘rﬁﬁous
indibatehBrER MSHANNACBIHTARY AREBAbI &SR Tatars to Gonventional

serndCid-adgiion salts, ormbasrr-additior:salis that retairdthenbislogicely
effectiveness and properties of the c,&ngourgd; gf f:omcl}%l L Iggl_d are
conTIREd At SUtALRE MBR B BrgEAIe b Iiorganic 25 acids of organic or
inorganic bases. Sample acid-addition salts include those derived from
inorganic acids such as hydrochlaric acid,.hydrobromic aci éjr iodic
et A R e e S A
hydose deties Tomerganisasits 7suchhas pitolunesulionit acldzibalieylies
acid, methanesulfonic a({id, C}X&”C a1hcid, succinic_acid, citric acid, malic
R TeRY

inciSRIC FAIREETH SR AHR A8 CRRB & T %hr%}g’ﬁé base-addition 30 salts

include those derived from ar monium, potassium, sodium and, quaternary

WO 2005/040150 PCT/EP2004/011206 9.ammonjum.hydroxi oy

as faréxamipier ags EH%F%%IOJ&?&%% h%?é%(]ﬁ‘: e The %}%ﬁéﬁ%{?%&'&@t&ed,
aedRadification-of:a pharnacputicat canpountr(rendrug) intoa salt is a well

known technique which is used in attempting to improve properties

involving physical or chemical stability, e.g., hygroscopicity, flowability or

solubjlity.ef GeEIPRUNdEs S6@,secgght chain and branched chain alkyl groups

having from 1 to 7 carbon atoms, preferably from 1 to 4 carbon atoms. Typical lower
alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, -butyl, 2-butyl, pentyl and
hexyl. When attached to another fanctional group, lower alkyl as used herein may be

divalent, e.g., -lower alkyl-COOH.

“1 ower alkoxy” means a group of the formula -O-lower alkyl, in which the term
“Jower alkyl” has the previously given significance. Typical lower alkoxy groups include

methoxy, ethoxy, propoxy, iSOpropoxy, n-btoxy, isobutoxy, sec. butoxy, and tert.butoxy.

“T gwer aloohol” mesns a —lower alkyl where at least one of the hydrogens 18
replaced by a hydroxy, at any stte including the end. Typical Jower alcohol groups

include ethanol, isopropanol, and n-propanol.

] yower alkene” means 2 —lower alkyl having at least 3C atoms, where at least one

of the bonds between two carbon atoms starting from at least the second carbon of the
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5 H. Ansel et. al., Pharmaceutical Dosage Forms and. Drug Delivery
ggst(;%nsb (6th Edh19953] atpp. 196 and 1456-1457. "Pharmaceutically

wo el a}d]e," such as pharmaceutically acceptable carrier, oy

o %%jezz_l%rfslp armacologically acceptable and supbstantially non%i@?ﬁ%%ﬁqw

subject to whom the particular comgound is administered.
"Pharmaceutically acceptable ester” refers to a conventionally esterified
cpmpqund of formula I having a carboxyl group, which esters retain the

_;O“ka@%%%épﬁ&gc%ﬁm‘ 6t ,et%eﬁgh ankprepestiesiof:the compooitssefformald | and

aved in vivo (in the 15 organi ' j

ores b B G GAFTENG Host T TON, CSIEs. Iy B et for

inchEXAMpIs, dhere:Riis AN andavteiiallkyiCOBHaExamples of ester
groups Whl(_:h are cleaved (in this case hydrolyzed) in vivo to the
corresponding carboxylic acids are those in which the cleaved hydrogen

is reﬂ@Pngﬂiﬂés’@W@hﬁ'@buﬁlh%é&@pﬁ@ﬂ&l@k@cﬂj&lﬂq@@wm@ substituted

~heterocycle, cycloalkyl, etc. Examples of substituted.2 I
in oBFOTRITE ROSHIER éﬁﬁ?@%&%ﬁe%% {itac %tﬁgé%ﬁgﬂlgiﬁﬁ%%ﬁ%ﬁiﬁ%

ot N st oS
. : esters for the deliver '

opiﬁéﬁ%ﬁﬁﬁa%g [R5LiTBTE TAEEGR of Broi glu%g?l%%)n g%é%(%qliilaﬁle%g .nggt{enﬂy

selclElagviar 1hA8Rh SeRualstmdhyAnstletmabiRharmeveutibal. Bbsage Forms

and. Drug Delivery Systems (6th Ed. 1995) at.pp. -109:;
31143&%@%&%@1%5‘@?1}?%?053,& %Cg%%é i r%lgetﬁgg%dg% (% %51%?/}gbpment

S i o S S
mﬁgﬁ?ﬂﬁ%ﬁ?ﬁf?ﬁpﬁi@iﬁi@ggjgg?r}%ﬁ%@%% %%%%#ti_ o
The present invention akso %JF')OVid Smearor:]ra:;:g_rasle (GFATi).Inhlbll-tors. 5
Comﬂ#@ﬁ?@%ﬂ means a > or o membersd insatura !f %a&%@l@ﬁ? BRRSatic
heterocyclic ring containing at least one hetero atom selected from N, O and 5. Where
sndicated herein, heteroaryl may be substituted i one o1 mMoTe positions with a designated

substituent or substituents.

“I(i,” refers 1o the concentration of a particular compound of the present

invention required to inhibit 50% of in vifro GFAT activity measured as indicated herein.

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or

 base-addition salts that retain the biological effectiveness and properties of the

compounds of formula I and are formed from suitable non-toxic organic or norganic
acids or organic or inorganic bases. Sample acid-addition salts include those derfved from
inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids
such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, suceinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and the Hke. Sample base-addition

salts include those derived from ammonium, potassium, sodium and, quaternary
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least one compound of formula I, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier. The pharmaceutical

compositions can be administered orally, for example in th , _ p
WO e 1Ebated tablets, dragees, hard or soft gelatin capsules,&%g 'L%E?)ﬁélm

emulsions or suspensions. They can also be administered rectally, for
example, in the form of suppositorigs, or parenterally, for example, in the
form of injection solutions. The pharmaceutical compositions of the

amn%%%ei{‘ﬁé entien comprising.compounds, 1&-effermian handiotdhensalts

or esters thereof, may be manufactured in a manner that is known 1gﬂthe

cheraitalepdif ortesans ofbeRvERRIGHA] FOBARRTEHepLNELRY. 8ikEbIvMG "

o dranulating, emulsifying Snirapping: &ragse-raking:arsiyephilizingysical or
processes. These pharmaceutical preparations_can b formula&ed ith

chetherhgetifitally SneinsREATE oTOBrFANTE Yatrierd It 688 el staren dr
gy, Aetyay .SIIQ%IE%Q&E?%&;%%% feigQnita salls BoRanhEYusad @&hRLh 995)
e

carriers for tablets, coated tablets, dragees and hard gelatin capsules.
at pSUifdledchtfiersior- soft gelatin capsules include vegetable oils, waxes

and fats. Depending on the nature of the active substance, no carriers are
generally required in the case of soft gelatin capsules. In sgg%q case, the

phafRraceatedin: iEcepaBRlcarter f§ S h O RS SR Getatn

excSaDsule. Syitable carers for the, maspdastuiedofsolutionsy 26randisyoups
dre water, polyols, saccharose, invert sugar ang glucose. Suitable carriers
subfert injebtionthr@ WatsHEBROE HBIVERIREE ine, vegetable oils,

phospholipids and surfactants. Suitable carriers for suppositories are

natural or hardened oils, waxes, fats and semi-li uidé)o Ol%%yggd

2005401 5GRTHIE PEODRDE £566 TLHHE pRATHTERSUCA preparations
o520 2150:5001AiN PIESSIYiINg-AUsiisysef biliaieegentaistabiizingical

agents, wetting agents, emulsif3ing agents, swee ening agents colori

e ffagpmssHavoimPageRts, RAIETIVERING THEBEMATR Predsire. hutler the

uffers,
org%%%flqﬁg%%rg&%sponding active carboxylic acid. In the present invention, esiers

may be present, for example, where Rlis -COOH or -lower alkyl-COOH. Examples of
ester groups which are cleaved (in this case hydrolyzed) in vivo to the corresponding
carboxylic acids are those in which the cleaved hydrogen is replaced with -Jower alkyl
which is optionally substituted with neterocycle, cycloalleyl, etc. Examples of substituted
lower alkyl esters are those in which -lower alkyl is substituted with pyrrolidine,

piperidine, morpholine, N-methvipiperazine, etc.

Further information concerning exampies of and the use of esters for the delivery
of pharmaceutical compounds is available in Design of Prodrugs. Bundgaard H. ed.
(Elsevier, 1985). See also, H. Axsel et. al., Pharmaceutical Dosage Forms and Drag
Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of
Drug Design and Development (24 Ed. 1996} atpp. 152-191.
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antioxidants. They can also contain other therapeutically valuable
substances, including 5 additional active ingredients other than those of
formula I. The compounds of the present invention are useful as

WO msehésiients for the treatment of type Il diabetes, Determib&figi PO11206
therapeutically effective amount is within the skill in the art. 10 The
thgra_peutically effective amount orldosage of a compound according to
this invention can vary within wide limits and may be determined in a

m er brown in.the. art. S ' i C g
e D el e vk

equ ents i Ing the specific compound(s)
Apphieinigatimisisteredotidabute \bfadimAlirationsthe E5asHitBH BTy

treated, as.well as the pati i ted. | l, i
Ph %&‘6% %ﬂ? well as ng treated. In general, in the case of oral
OB Bar _gréjl a?&?r%suﬁ}é r%ﬁ%% a ultﬁgmans weighing approximately 70
Kg, a daily dosage of about 10 mg to about 1,000 mg per day should be

ap riate, although the u imi indina
S L e R S

leastlosespopfampariterakddministatiors it pilytiegiveh a5 B catingstS
infusion. Preferred @ée comlpounds according to formula I, wherein R1 is -

h X

b2 s et SR CSBHT (CH2) ,NHC(=O)R9, -CH2NHS02R?2,
_or-(CH2,)n R14 Further preferred are compounds of formula I, wherein R’
is -COOH, -lower 25 alkyl-COOH wherein - lower alkyl-COOH is

-CHPC QR orex(CH 2 RIAsANDETar brefdrdd s hEpeidr e srsete ™ e
INVe are d in: - .
forr_rt 6?—?%??‘5’ c?%%%&, &Qéggsr,rﬂhﬁl@ dIr WheIBIN RSO QMN:86ns, emulsions

. 4 Is an unsubstituted heterocyclic ring.. Also preferred
or arpesinpoUfityohfornube MwhirsTr R 2B ERhdP Pieforad Itélre

uthosecom ounds offor erein RLj >H2)" 9
RSSO WO S00IOIBILD RCTERso00T208

The pharmaceutical compositions of the present invention comprising compounds
of formula 1, and/or the salis or esters thereof, may be manufactured in a manner that is
known in the art, e.g. by means of conventional mixing, encapsulating, dissolving,
granulating, emulsifying, entrapping, dragee-making, or lyophilizing processes. These
pharmaceutical preparations can be formulated with therapentically inert, inorganic or
organic carriers. Lactose, com starch or dertvatives thereof, talc, stearic acid or its salts
can be used ag such carriers for tablets, coated tablets, dragees and hard gelatin capsules.
Suitahle carriers for soft gelatin capsules include vegetable oils, waxes and fats.
Depending on the nature of the active substance, no carriers are generally required in the
case of soft gelatin capsules. In such case, the pharmaceutically acceptable carrier is
deemed to be the soft gelatin capsule. Suitable carriers for the manufacture of solutions
and syrups are water, polyols, saccharose, mvert sugar and glucose. Suitable carriers for
injection are water, alcohols, potyols, glycerine, vegetable oils, phospholipids and
surfactants. Suitable carriers for suppositories are natural of hardened oils, waxes, Tats

and semi-liquid polyols.



10

15

20

30

12 A further preferred embodiment of the present invention are
compounds of formula I, wherein R9 is lower alkyl. Also preferred are

those compounds of formula I, wherein R] is -CF3. A
wohlose cor : , . Another pref
é’i%?fé%dt%ﬁhe present invention are those compounds of forﬁﬁéﬁgﬁ?’mlmﬁ

wherein R2 is R3 X or R4 y~ R' R6 _Further preferred are those

compou_nds of_formula [, wherein xts -CH. Another preferred aspect of the
present invention are the compounds of formula I, 10 wherein X is N.

Fu%@pﬂ%&%ﬁ%@ﬂ% secampaunds ef-farmplastrvihereimtRkisubilizin

-(CH2)"R14 and, Where_?n R14 is an unsupbstituted ring, -CO 3 T
e
;

e : -COON, :
agenGHEOBOM, oW HHEHOECHEDEHE B ERENAZ R T8 15°H3 67 e
age&%ﬁ—ﬂa@élr%g'ﬁgeﬁé R8s M?%E@:’;J'ﬂlé(ﬁe@éﬂ*l@ﬁc pressure, buffers, coating agents of

antioxidants. They can also contain other therapeutically valuable substances, including

additional active ingredients other than those of formula L.

The compounds of the present invention are useful as medicaments for the
treatment of type I diabetes. Determivation of a therapeutically effective amount is

within the skill in the art.

The therapeutically effective amount or dosage of a compound according to this
invention can vary within wide limits and may be determined in a manner known in the
art. Such dosage will be adjusted to the individual requirements v each particular case
including the specific compound(s) being admimistered, the route of administration, the
condition being treated, as well as the patient being treated. In general, in the éase of oral
ot parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 10 mg to about 1,000 mg per day should be approprate, although the
upper limit may be exceaded when indicated. The daily dosage can be administered as a
single dose or in divided doses, or for parenteral administration, it may be given as

continuous infusion.

Preferred are compounds according to formala I, wherein R is~ COOR, lower
allyl-COOH, (CHR)NHCEOR, _CHLNESO,R, or {CH)—R™.

Further preferred are compounds of formuia I, wherein R* is —COOH, -lower
alkyl-COOH wherein —lower alkyl-COOH is ~CH,COOL, or W(CHE)RMRM.

Another preferred aspect of the present invention are compounds of formula 1,
wherein R is <COOH or P(CHZ)FRM and R s an unsubstituted heterocyclic ring.

Also preferred are compounds of formula I, wherein R' is tetrazole.

Purther preferred are those compounds of formula T, wherein R is

(CH),NHCE=OR or ~CILNHSO.R.



20 R3, R4, RS, and R6 are each selected from the group consisting of.
-H, - lower alkoxy, -N(CH3)CH3, -lower alkyl, and-O-lower alkene; or WO
2005/040150 PCT/EP2004/011206 13 where R5 and R6 '

WO 2Bh A ?é?:(ént ring carbon atoms, optionally R5 and R6 togeatﬁ%ejrs%?t%wﬁg%%ﬁ
atoms to which they are attached form a 5 or 6 membered saturated
carbocyclic ring. Further preferred.%re the compounds of formula I,
wherein -lower alkyl is methyl, 5 -lower alcohol is -methanol, -lower
allgopyiisrmethaxy, apshdower atrk LOQAKIIS e bz 0N oARbLher
preferred, aspect of the present invention are compounds of formula |,

formppdraiprres £4}Sﬁ%?’§ﬁ%iﬂﬁ’é are each selected from the group consisting
of. st Hpwer alkybwhich contsins e iiar carberiathms -NGH3)2,
-lower alkoxy which 10 contains from.1 to 4 carbon atoms, -halg, ¢ forrmla
andre ot er dnerbanriePESHATTEHOM TS YW EA G SIBMETrihere™

5 1L whB:and R6 are substituents on. adjacent ring carbon atoms, optionally RS
and R6 together with the C atoms to which they are attached form a 6
membered saturated carboc

(Naphthalen- hoxy-4-(11-1-tetrazol- -isoquinolin-1-yl]-me
thanone, and or
(Naphthaleg-I-y1)s[677- thoxy-4-(1H-tetrazol-& : nolin
1-yl]-methanone, 20 or a pharmaceuticallﬁécce able salt thereof.

=&

Further preferred are those compounds of formula I, wherem X is ~CH.
Another preferred aspect of the present invention are the compounds of formulz i,
10 wherein X is -N.
Further preferred are those compounds of formula I, wherein
R is -(CHy)R™ and, wherein RM is an unsubstituted ring,
-COOH, -CH,COOH, -lower alcobol, -CHyOCH;, or ~CHaNHy;
R” is

15
R3

IS

X
RS
or
S

R* X”/’//

wherein
X is-CH or —N;
20 R RY R, and RS are each selected from the group consisting oft
—H, —lower alkoxy,
N(CH3)CHs,

Jower alkyl, and ~O-lower alkene; or
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Preferred are the compounds of formula | selected from the group
consisting of:

7- Dlmethoxy -4-(IH-tetrazol-5-yl)-isoquinolini-1-yl]-quinoli ];gé%tl)@]qg%
%%0 SHAG ,7-Dimethoxy-4-(1 H-tetrazol-5-yl)-iso quinolin- IQ)S)T}%

-yl]-quinolin-8-yl-methanone, or a pharmaceutically acceptable salt
thereof. 25 Also preferred are the céfnpounds according to formula |
selected from the group consisting of: [6,7-Dimethoxy-4-(l

ndit %%%;%Qe'mmgy& bk mﬁm&ﬂ%@meﬂ@wmﬁﬂmﬁamné

oxy-4-(1H-tetrazol-5-yl)-isoquinolin-

togwq;m;@mmetﬁw@mmﬁ@mhﬁh@éﬁwﬁr}a@@%@fﬁ%aﬁé G665 AT

Car P2004/011206 14 [6,7-Dimethoxy-4-(IH-tetrazol-5-yl)-isoquinolin-
(li me%hyl -naphthalen-| -yl)- methanone,

& Aﬂmvmabmw%%mwﬁaa%w‘ala(m%%% 5B

—10%%&% hﬁg rﬁ% 01 Jower alkoxy is ~methoxy, and ~lower alkyl ~COOH 15 ~

imeth OXy- 4 H tetrazol-5-yl)-isoquinolin-I- yI] (7-methyl-naphthalen-2
CilylyOféthanone, [6,7-Dim

eth%%ge%hé' ﬁJéfe%é %Eéeyi)oas@lg Winelin-lydntled &dctetiahydiosphenantliye

n-9- yl)-methanone and

wh@;:?xatmm&thl‘}and@ﬁafét?a%ﬁ@fﬁﬁ%ﬁﬂ|ﬁtﬂlﬁ P EIRSY -naphthale

Y hanene:pk anharmaceutisalinascantable.salt therdbfixy which

Further erred are the compounds of formula | seleclt_ledhfrom theé;roup
cam}xans@tmg ofols- Qaﬂmﬁq@mpargﬂg,_ﬁ%ﬁ Okiaps alkene which contams from to

4 Ga](_;6;1rb?l{%gs-;fid-dimethoxy-isoqumolln -4-carboxylic

. 6

where R® and R are substituents on adjacent ring carbon afoms, optionally R*and R
together with the C atoms to which they are attached form 2 6 membered saturated
carbocyclic ing.

Further preferred are the compounds of formula I selected from the group
consisting of:
(Naphthalen-2-y1)-[6 7-dimethoxy-4-(1H-tetrazol-5 -yl)}-soquinolin-1-y1}-methanone,
and »
(Naphthalen-1-y1)-[6 [7-dimethoxy-4-(1H-tetrazol-5 ~yl)-isoquinolin-1-yi]-methanone,
or a pharmaceutically acceptable salt thereof.

Preferred are fhe compounds of formula I selected from the group consisting oft
[6 7-Dimethoxy~4—(1H—tetrazol»5—y1)~isoquino§in~ 1-v1]-quinolin-3-yl-methanone, and
[6,7-Dimethoxy-4-(1 H-tetrazol-5-yi)-isoquinelin-1 -yll-quinolin-8-yl-methanone,
or a pharmaceutically acceptable salt thereof.

Also preferred are the compounds according to formula I selected from the group
consisting of:
[6,7-Dimethoxy-4-(1H-tetrazol-3 -ylHsoquinelin- 1-y1}- (4-methoxy-naphthalen-1-y1)-
methanone,
[6 7-Dimethoxy-4-(1H-tetrazol-3 -yi)-isoquinolin-1 y1}-(4-dimethylamino-naphthalen- 1-yD)-

methanone,
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15 acid, and

1-(4-methoxy-naphthalene-I-carbonyl)-6,7-dimethoxy-i inoli

| ylic"acid,_ - yl)-6, oxy-isoquinolin-4-carbox

WO 6??3®%ﬁief§hox_y-l-(;,2,3,4-tetrahydro-phenanthrene-9-carbon§ﬁ§@3&ﬁ?ﬁfgﬁﬁmé
e-4- carboxylic aC|d;_or a pharmaceutically acceptable salt thereof. 20
Moreover preferred is the following’dompound according to formula 1:

g,7F;E|methoxy.-I-(Irllaphthalene-l-carbonyl)-isoquinolin-4-carboxy|ic acid, or
pharmaceuti acceptable sal F i ’

6,7 CENERY acaepian theraofy Fun - $n €ss

N B?é’p%ﬁﬁgn 5 7§c}cor_¥| 6%0243 1tfallccor%(i)g% %?r%h %S?ngg;imaé%n?g 19

metle@mpising 25 a) the reaction of a compound according to formula /N 70

ON 0RZWO.2005/ 815 PCTIEP ' ;
5 | 05/040150 AEK.% 040112065 15 in theprasencs-of
( Wﬁ?ﬁgﬁﬁ’ﬁ?ﬂ@l i Ltpfefel}gl‘%/ D F%n order to oét%in aec:)mpoun%g
metBaaerding to formula N=N /\ NIXNOI1/N O wherein

[6,7~Dimcthoxy«4—(IH-tetraZOLS~y1)—isoquineﬁn—1—y1]w(7-methy1-.naphtha1 en-2-yl}-

methanone,

[6,7-Dimathoxy~4~(1H«tetrazol—5—yl}»isoquinoi'm— 1-y11-(1,2,3,4-tetrahydro-phenanthren-9-
yl)-methanone, and

[6,7—Dimethoxy—4—(1H~tetrazol—5~y1) -isoguinelin-1-y1] -(2-methoxy-naphthalen-1-yl)-
methanone; '

or a pharmaceutically acceptable salt thereof.

Further preferred arve the compounds of formula selected from the group
consisting of:
1-{4-Dimethylamino -naphthalene-1-carb onyl)-6,7 -dimethoxy-isoquinoline-4-carboxylic
acid, and
1-(4-methoxy-naphthalene- 1.ﬁ{:arbonyi}é,7mdim&thexy—isoq&inoline—&carboxyﬁc acid,
and 6,7-Dimethoxy-1-(1,2,3 JA-tetrahydro-ph enanthrene-9-carbonyl)-isoquinoline-4-
carboxylic acid; |
or a pharmaceutically acceptable salt thereof.

Moreoves preferred is the following compound according to formula I
6,7-Dimethoxy—1—(naphﬂmiene—1—carbcmyl}isoquinolineﬁncarboxylic acid, or a
pharmaceuticaily acceptable salt thereot.

Further preferred is a prooess for the preparation of a compound according to any
one of claims 1 to 19 comprising

a) the reaction of a compound according to formula

N

Zz

O =
N

~ 7
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R2'is3' RFZ6/ XR6orx XisCHorN; R3'"isHor CH.; Rsis H, OCH3
or OCH2CH=CH2 ; R6'is H, OCH3, N(CH3)2 orCH3; 5 or b) the

reaction of a compound according to formulaN /0N 0 2., p&ﬂi@&mu%
Wo E)%ﬂ%ﬂ)ééﬂof a base, preferably NaOH, particularly in the presence of EtOH

and 10 H20O in order to obtain a corgpound of formula WO 20"/0401--,0
PCT/P~P2008&/011206 16 O ON OiN O R2" wherein R2" is

in the presence of NaN; and NH,Cl and preferably DMF in order to obtaim a compotnd

according to foomula

N=N
/ \
Nao N
/O I
N
>0
07 R
wherein
RZ is
™~ .
¢ e
X/ or ‘
Xis CH or N
R% is Hor CHy;

RS is H, OCH, or OCH,CH=CH,
RS iz H, OCH,, N(CH,), or CHy;

oT

b) the reaction of a compound according to formula

N
=
/O I
N
™0
07 R

in the presence of a base, preferably NaQH, particularly in the presence of BtOH and

H,0 in order to obtaina compound of formula
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R 4"Pand R4 is H, OCH3 or N(CH)2. Also preferred are the compounds
of formula I, when manufactured according to the above process. Further
preferred are the compounds according to formula | for us 8?‘/15’2 04011206
WO 2igfdpEittically active substance. Also preferred are the compounds of
formula | for the preparation of medicaments for the prophylaxis and
therapy of type Il diabetes. Anothe]r6preferred aspect of the present
invention are pharmaceutical composition comprising a compound of
formula | and a therapeutigally inegtcarrier. 10 Further preferred is the
use of a compound of formulaiT for the preparation of medicaments for
the treatment ang)proph laxisiof type Il diabetes. Moreover, preferred is a
method for the-tféatmentoffypestl diabetes in a patient in need of such

. b,
-as indicated or in accordance with methodologies known to those of skill
in the art. WO 2005/040150 PCT/EP2 004 /0 11206 17 General

Wh&gﬂ.}hﬁticis%hemes Scheme | ethylcarbamate, NaOMe O toluene, H2SO4
N N EtzO, ethyl- O

and R*" is H, OCH, or N(CHy), |
Also preferred are the compounds of formula I, when manufactured according to

the above process. |
Further preferred are the compounds according to forpnla I for use as

therapeutically active substance.

Also preferred are the compounds of formula I for the preparation of

medicaments for the prophylaxis and therapy of type I diabetes.

Another preferred aspect of the present invention are pharmaceutical |
composition comprising a compound of formula 1 and a therapeutically inert ca.rner.

Further preferred is the use ofa compound of formula I for the preparation of
medicaments for the treatment and prophylaxis of type I1 diabetes. |

Moreover, preferred is a method for the treatment of type Il diabetes_in a patient In
need of such treatment, comprising administering to the patient a therapeutically effective

amount of a compound of formula Lor a pharmaceutically acceptable salt thereof in an

amount of from gbout 10 mg 1o about 1,000 mg per day.

The compounds of the present imvention may be made as indicated orm

accordance with methodologies kmown to those of skall in the art.



formate O HN N Ph20, H2S04 0 POBr3 230 C 0O N anisole NO NO 0
/' N Br WO 2005/040150 PCT/EP2004/011206 18 Scheme 2 1~iN JN N
NaH O /OI\OINDTJF,0RO//N BrHOR NaN3, NH4C]| EN=N
O RRROHIA ' ! 17011206
WO WGNW R /O\ON %CPJ’M’ZOOHJ}II

17
General Synthetic Schemes
Scheme 1
] | ! ethyicarbamate,
O NaOMe Q toluene, H,50,
O — -
o Et,0, sthyl- O
| formate |
O H
l | P
O t Z
N Ph,O, H,50, 5 POBr,
: P
| N \o = anisole
A I
O O
N
Z



N OiOR2. 20 RV-may be, e.g., -CNHCHZCHZ unsubstituted R8
-C(=NH)-unsubstituted R8 C(=NH)-N-lower alkyl R2'- may be, e.g., \\ X /
RRS// Xs'X,R3,R5 and R may be, e.g., X-CH, N R?R'efcl;l CHRRR 306

WO BOHeEHS OCH2CH=CH2 Rs'- H, OCH3, N(CH3)21 CH3 v
2005/040150 PCT/EP2004/011206 .19 Scheme 3N N\// ~N NaH O O N
/\\N NDMFIOYROBrHOR !

Scheme 2 i
NV
~ N
"
N \ N NaH
(‘) N 0 N
3
~ =N
~5 =N DIF, OYR o
Br H O R
NaN,, NH,Cl, DMF l l
N ,
R
NWN
o) A =
e | RS \l - P
A N _
o A
D/ o O =
R* may be, e.g.,
-GNHCH,CH,-unsubstituled R®
-C{=NH)-unsubstituted R°
-C{=NH}-N-iower alkyl
RZ-may be, e.g.,

R g X X\
l R Rt
N PN
X g ‘
R
X, R¥, RS and R¥ may be, e.g.,
X-CH, N |
R3 . H, Ciy
RS' - H, OCH,, OCH,CH=CH,
RE - 1, OCH,, N(CHy)y, CHy



OOHNaOHO O IC EtOH,H2ZOONONOROR R1"may be, e.g.,
-(CH2)n COOH, -lower alcohol, -CH20OCH3, -CH2NH2,
-CH2NHSO2CF3, -C(=0)RB R2' may be, e.g., PO R4" may be, e.q,, H
WO e85 NPCH3)2 WO 2005/040150 PCT/EP2004/011206 2 %lr)n%%f f1206
(Na-phthalen-2-yl)-[6,7-dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-I
-yil-methanone, trifluoroacetic acid 5alt N=N NNQ FO,OFF ON O5
To the mixtare of homoveratronitrile (17.7 g, 01 mol) and sodium.
Scrﬁggf%@de (7.7 g, 0.11 mol) in ether (300 mL) was added. the solution of
ethyl formate (8.2 mL) in ether (100 mL). The mixture was stirred
vigorously for 3 days. The precipitated solid was filtered, washed with
ether. The solid was dissolved in water (100 mL). After adding 10% acetic
acid to pH = 3, the resulting preci 'kati(im was collected by filtration,

washed with water A =N
z Ly g
l N Nak
o \ A S
=
~ =N
~0 N DMF, OYR ©
Br H O R
OH .
© R
NaOH 0 N A0 S
=N ~ PAN
FtOH, H,0 o 0
O R O

R™ may be, e.g.,
-(CH,),-COOH, -iower alcohol,

~CH,OCH,, -CH,NH,,

-CH,NHSO,CF;, -C(=O)R®
R2' may be, e.q.,

5

R# may be, e.g., H, OCH,, N(CH,),
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10 and dried to afford 2-(3,4-dimethoxy phenyl)-3-oxo-propiorutrile as
white solid (19 g, 93%). LC-MS m/e calcd for CIIHIINO3 (MH") 206, found
206. To the mixture of 2-(3,4-dimethox)rphenyl)-3-oxo-propi

n. 3 3
WO Yoy ael), urethane (8.9 g, 0.1 mol) in toluene (400 mL) Vz\;%g’%%»e%%gz%

concentrated sulfuric acid (0.5 15 mL, 10 mmol). The mixture was
refluxed and was concentrated by sfbw distillation to a volume to about 50
mL. The cooled mixture was filtered and the precipitate was washed with
benzene and dried. Flash chrO@ﬂ%gghy (Merck Silica gel 60, 70-230
mesh, 20% methyleneehloride) afforded o )
(NafrayaemZ-@rdistheslyophenBviachbamis sein ol rabe gegone:
solid: LC-MS m/e calcd fQ[.&14H16N2Q4§Mag 77, found 277. IH NMR 20
(300 MHz) compatible. Concentrated sulfuric acid (0.4 mL) was added the
the mixture of [2-cyano-2-(3,4- dimethoxy-phenyl)-vinyl]-carbamic acid
ethyl ester (33.5 g, 121 mmol) and\@l” enyl gfher (230 mL). The mixture
was heated to 23000 for 6 hr. After colir;gﬁs}ther was 25 added to
precipitate the solid. The resulting solid wag colfected by filtration, washed
with WO 2005/040150 PCI/P H /91\‘1266 21 ether and dried to afford
6,7-dimethoxy--oxo-1,2-dihydro-iSoquinoline-4-carboni‘irile (20.7 g,
74.1%) as a brown solid which was)ased-w t further purification.
LC-MS m/e calcd for C12H10N203 (M4 found 231. 5 The mixture
of 6,7-dimethoxy-l-oxo-1,2-dihydro-isoquinoline-4-carbon rile (8 g, 35
mmol) and phosphorus oxybromide (70 g, 244 mmol) in. anisole (30 mL)
To %@%ﬁﬁ%%%@ﬁﬁo&@@@af@fnlﬁh(ﬂ:m @dmelmbamﬁl@x@%i%@%%ﬁé7 g 0.11
remove rotary evaporator. The, resulti i ithether (100
ncherantoafap ok THE SUTERAS S A o ot ihe ot o
ni??‘ﬁ“ﬁ‘ﬂ‘ﬁ?k%@”‘&&ﬂWii@ﬁg&"ﬂi@@w&ﬁé@ wershaealtrCsArirattored:

0 aqueous sodium carbonate solution, saturaled aqyeaus SQUIHT 10% acetic
Wa@kﬁéﬁ’ﬁ@ﬁhﬁ‘ﬁoﬂl@ﬁﬁﬂ_faﬁlr#ésé()g‘&%#o}%a%%eééﬁjm sulftjate, filtered and ,
aciGORGENtated I Yagussgratipit adbrowncsBligied by filiration, washed with waier

and dried to afford 2-(3,4-dimethoxy phenyi}vB—oxo—propionitrﬂe as white solid (1% g,
93%). LC-MS m/e caled for CiiHiNOs (MH" 206, found 206,

To the mixture of 2-(3 ,4—dimei:hoxy»pheny1)-3-0X0~pmpionitrile (265 g, 0.1 mol),
wrethane (8.9 g, 0.1 mol) in toluene (400 mL) was added concentrated sulfuric acid (0.5
ml., 10 mmol). The mixture was refluxed and was concentrated by siow distillation to a
volume to about 50 mL. The cooled mixture was filiered and the precipitate was washed
with benzene and dried. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 20%
methylenechloride) afforded {2-cyan0~2—(3:4—dimeﬂmxy—phmyl}vinyl]mcarbamic acid
ethyl ester as a solid: LO-MS mie calod for CratlielNaOs (Ml—ﬂ 277, found 277. "H MR
(300 MHz) compatible.

Concenirated sulfuric acid (0.4 mL) was added the the mixture of [2-cyano-2-(34-
cﬁmethoxy»phenyi}—viny}}~car'bamic acid ethyl ester (33.5 g, 121 mmol) and diphenyl
efher (230 mL). The migture was heated to 2300C for 6 hr. After cooling, gther was

added to precipitate the solid, T he resulting solid was collected by filiration, washed with
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Flash chromatography (Merck Silica gel 60, 70-230 mesh,
methylenechlorid e) afforded 1-

0omo-6,7-dimethoxy-isoquinoline-4-earbonitrile (7.5 g, 75%

wo GRS e cored for G2HOBINGO? (NH) 293, found B s

_Sodlum hydride (11 mg, 0.26 mmoé as added to a stirred mixture of

I-bromo-6,7- dimethoxy-isoquinolin ﬁ/ carbonitrile (50 mg, 0.17 mmaol),
2-naphthaldehyde (40.6 mg, 0.26 mmol), 1,3-dimethylimidazolium iodide

ethdl 8:005Q26:nErRN) dNdIMI-( 2ok Thse - aeammmbmmﬂuﬂﬁmﬁecmmﬂe

color. After 1 h, water (4 mL) was added tq th b
(20 Gt Rt ST LS TP St R Bk S (48

S was ed'with water (4

m/dBkhadtied ouensediunrsylfate, fillereztand concentrated in vacuo to
afford a sqlld which was used without further purification. The mixture of
above solid (0.17 mmol), sodium azide (34 mg, 0.51 mmol) and 25

ThATRAHUFEChIER LR E NG -85 1 [uaiBhdr o T vastatidobats ¢ 35
100C for 24 h. After rer}ri?c;Jg gfsﬁlmb g 4 at

h
mnfiRe Ry BYP AL (’@W@F% el g’lﬂ 505 f%lcg%o?la?r 12 |n W i %gﬁgmd o

ater in 10
20 Minkafferdedpurdesitedproduet BoBsoligteLEMGdrhjercatoddopoap:. The

DB BRGNS [ BB SR RURELS o1 P i B 0

&’g}ﬁag&g@%@la:ﬂfw}egml ishBrydsorethahonesatiiflyroaceficabiol saitNeprated
aqueous sodium carbonate solution, saturated aqueous sodium chloride solution (20 mL),
dried over magnesium sulfate, filtered and concentrated in vacuo to afford a brown solid.
Flash chromatography (Merck Silica gel 60, 70-230 mesh, methylenechloride) afforded 1-
bromo—é,7~dimethoxy—i.soquinolin_e»4—carbonitrile (7.5 g, 75%) as a brown solid. LC-MS

m/e caled for CrHsBNL0, (MHT) 293, found 293.

Sodium hydride (11 mg, 0.26 mmol) was added to a stirred mixture of 1-bromo-0,7-
dimethoxy-isoquinoline-4-carbonitrile (50 mg, 0.17 mmol}, 2-naphthaldehyde (40.6 mg,
0.26 mamo}), 1,3-dimethytimidazolium iodide (16 mg, 0.26 mmol} in DMF (2 mL). The
reaction mixture became dark color. After 1 b, water (4 mL) was added to the above
mixture, and extracted with chloroform (6 mL). The exiract was washed with water 4
ml), dried over sodium sulfate, Sltered and concentrated in vacuo to afford a solid which

was used without further purification.

The mixture of above solid (0.17 mmol), sodium azide {34 mg, 0.51 mmol) and
ammonium chloride (27 mg, 0.51 mmol) in DME (2 mL) was stizred at 100°C for 24 I
After removal of solvent, the crude product was purified directly by HPLC (Reverse C1§,
10%-90% acetonitrile in water in 10 min) afforded our desired product as a solid. LC/MS
m/e calod for Cap His Ne O3 (MH) 412 found 412.



iIN O N 5 Similar to example 1 except that 3- quinolinecarboxaldehyde

(0.26 nnnol) was used instead of 2-naphthaldehyde (0.26 mmol) to afford

the product as a solid. LC/MS m/e calcd for C2211}6N603 R
WO ?%‘151‘%1’9 Example 3 10 AR AR 11206
[6,7-Dimethoxy-4-(IH-tetrazol-S-yl)-isoquinolin-1-yi}-(4-methoxy-naphthalen
-l-yl)- methanone, trifluoroacetic acid salt N=N ,N'O FOVOF 0/-NOO
Similar to example 1 except that 4-methoxy-l-naphthaldehyde (0.26 rmnol)
was used instead of 2-naphthaldehyde (0.26 mmol) to afford the product
as a solid. LC/MS m/e 15 calcd for C24H19N504 (MH) 442 found 442.
WO 20051040150 PCT/EP2005A7ER6" 23 Example 4

7 D|m ethoxy; %@flfgﬁtg%og—w Sikdcpasinelinith(dndimetiytamihgrone,

thaden: ﬂ/ ethanone, trifluoroacetic aC|d salt N=N J,NO F\x0
triftuoroacetic acid s

5 Qimilar to example 1 except that 3-quinolinecarboxaldehyde (0.26 mmol) was used

instead of 2-naphthaldehyde (0.26 mmol) to afford the productas a solid. LC/MS m/e

caled for ConfeNg0s (MH') 413 found 413.

Example 3

10 {6 7—Dimethoxynét—(lﬂ-tetrazolé—yi)—is0quinolin—1.~y1}-(4—me€h0xy—naphthalenml—yl}-
\ _

methanone, triftucroacetic acid salt

Similar to example 1 except that 4- methoxy-1-naphthaldehyde (0. 26 mmol) was used

instead of 2-naphthaidelvde (0. 26 mmol) to afford the product as 2 solid. LC/MS mie

15 ocalod for CagHisNsO4 (MIT') 442 found 442,



~0-FF 0/-,IN_00 N Similar to example | except that
4-dimethylamino-I-naphthaldehyde (0.26 mmol) was 5 used instead of
2-naphthaldehyde (0.26 rnmol) to afford the product as a sqlid LGS TS
WO AR FE251d22N603 (N41-0 455 found 455. Example 5 VMR e
(Naphthalen-I-yI)-[6,7-dimethoxy-4'-\1(LJBH-tetrazoI-5-yl)-isogninoiin-I-yI]-meth
anone, 10 trifluoroacetic acid salt N>N N ,No FO/OFF OI/iNO
Similar to example 1 except that 1-naphthaldehyde (0.26 mmol) was used
instead of 2- naphthaldehyde (Op&mymol) to afford the product as a solid.
LCIh4S m/e calcd for C23H17N503 (MI-1{) 412 fo %;%2. Oda ‘no-
zo@s/bmmhpwﬁ(ﬁoﬁo@&yewzu@ﬁ@%@ﬁi Oty
oxy-4-(1H-tefrazel- ) isanuiealinmdngHifmednd-aaphibatan-1-yl)- 5
methanone, trifluoroacetic acid salt NN=?\1N
i O

Similar to example 1 except that 4-dime‘thylaminm~Lnaphthaldghyde (0.26 mmol) was
nsed instead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS

m/e caled for CpsHpNsOa (MET) 455 found 435.

5

Example 5

N aphthalen~1-y1}~{6,7—dimeth0xy—4—(1H—tetraz01~5-y1)—isoquinolinul—yl}—methanan e,

10 trifluoroacetic acid salt
N=N
N N Q
O N g?)k ©
~0 N

N Y

Similar to example 1 except that |-naphthaldehyde (0.26 mmol) was used instead of 2~

naphthaldehyde (0.26 mmol) o afford the product as a solid. LC/MS m/e caled for

CosH17N:02 (MH") 412 found 412.



N.NO FO FOF ON 0 10 Similar to example 1 except that
4-methyl-lI-naphthaldehyde (0.26 mmol) was used instead of

. 2-naphthaldehyde (0.26 mmol) to afford the product as a. solid. L. C/M

WO ISR for C24HION503 (MH) 426 found 426. Example 715" 2004011206
(2-Allyloxy-naphthalen-1-yl)-[6,7-dimethoxy-4-(IH-tetrazol-5-yl)-isoquinolin-
I-yl]- methanone, trifluoroacetic acid%alt N=NO0 N~NF~O F110F OI,
NOS 0 WO 2005/040150 PCT/EP2 0 0 4/0 112 0 6 25 Similar to
example | except that 2-allyloxy-I-naphthaldehyde (0.26 mmoi) was used
instead of 2-naphthaldehyde (0.26 mmoi) to afford the product as a solid.
LC/MS m/e calcd for C26 H21 Ns 04 (_MH) 468 found 468. 5 Example 8
[6,7-Dimethoxy-4-(|H-tetrazoI-S-E'J()z{gggpgnolin-I-yI]-(7-methyI-naphthal
en-2-yl)- methanone, trifluoroacetic acid salt

[6,7-})'111181:110XY~4-(1H~tetrazol-S-Yl)“isoq‘“iﬂ"ﬁn*1"yl]'(4"methyl"na9hthalen"1_YD"

5 methanone, trifluoroacetic acid sait

10  Similar to example 1 except that 4-methyl-1-naphthaldehyde (0.26 mmol) was used

ingtead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS m/e
caled for CosFoNs03 (MH ) 426 found 426.

Example 7
i5 (2-Allyloxy-naphthalen-1-yi)} [6,7-dimethoxy-4-(1H-tetrazol-5 ~yl)-isoquinolin-1-yI}-

methanone, trifluorcacetic acid salt

N=N 0
NN FF%)LO
O N F
~0 /NO/\/

)



N=N NNO NFOF O\Similar to example 1 except that
7-methyl-2-naphthaldehyde (0.26 mmol) was used 10 instead of
2-naphthaldehyde (0.26 mmol) to afford the product as a solid. |- __

WO EHBI5¢24H19N503 (MH+) 426 found 426. Example 9 R RN
[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-I
-371]-quinolin-8-yl-methanone, 15 tAfluoroacetic acid salt N=N N,N ON
F ~1oN I WO 2005/040150 PCTIEP2004/011206 26 Similar to

singiample. 1 excent that 8-guinelingearhaxaldahvde a6 mmabuas wsedised

~instead of 2-naphthaldehyde (0.26 rnmol) to-afford the producijas (@%l .

inste@y M e thidetod e £o101 BNE0S IMEIT A Iaerti 4138, 5 B Qm‘?) mie

caldB - ZiRimethoxy4; (Arttetragabaisoquinolin-1-yll-(1,2,3,4-tetrahydro-

5 Example 8
[6,7-Dimethoxy-4-(1H-tetrazol-5 ~yl}-isoquinolin-1-yi]-(7-methyl-naphthalen-2-yl)-

methanone, trifluoroacetic acid salt

N=N
N__.N
o}
~ =N F
O
0’

Similar to example 1 except that 7-methyl-2-naphthaldehyde (0.26 munol) was used
10 instead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS m/e
caled for CaalaNsOs (MPf } 426 found 426.

Example 9
[6,7-Dimethoxy-4-(1H-tetrazol-3-yl)-isoquinolin-1 -yil-quinolin-8-yl-methanone,

15 trifluorcacetic acid salt

N=N




phenanthren-9-yl)-methanone, trifluoroacetic acid salt N=N NINQCF 0
F O N 0 1 Similar to example | except that

9-(1,2,3,4-tetrahydro-phenanthrenecarboxaldehyde (0.26 mmol) was
WO 3éa84Hstead of 2-naphthaldehyde (0.26 mmol) to afford the hroFr4E14206

solid. 10 LC/MS m/e calcd for C27H23N503 (MR) 466 found 466.
Example 11 26

[6,7-Dimethoxy-4-(1H-tetra.zol-5-yl)-isoquinolin-1-yl]-(2-methoxy-naphthal

mSAY methanone, twiluer | . TN tH N FRQNO 0
S T% %\I/I%i g;{%" Zx”girgl%f{e ﬂIléég)?cg%t% ?#gt%%g%%tg%ﬁnakghtﬁgﬁ%é@yde 0.26
instemin6D-wadiebtthinkt6aa ormppheidchyds (deebamiel dolaiotd THE

roduc oli / d for C24 H19 N5 04 (MH) 442 found
Calcﬁi%.%ﬁ%a@éa@%éffo%é%%%%gg%uol1206 27

5 Example 10
[6,7-1)imethoxy—4—(1H-tetrazol—5—yl)—isoquinoiin~1-—y1}—(1,2,3,4mtetrahydm~

phenanthren-9-yl)-methanone, trifluorocacetic acid salt

Similar to example 1 except that 9-(1,2,3,4—tetrahydz:o-phenanthrenecarboxa’iéehyde {0.26
mmol) was used instead of 2-naphthaldehyde (0.26 mmol) to afford the product asa solid.
10 LC/MS m/e caled for CorHzaNsO; (MH") 466 found 466.

Example 11
i6, T-Dimeth0xy—4—(lﬂwtetraz01—5—yl)—isoquinolin-—1—yl]~(2-mefh0)i§’“nﬁPhthaien'l‘YU"

methanone, trifluoroacetic acid salt

15
Similar to example 1 except that 2-methoxy-1-naphthaldehyde (0.26 mmol) was used
" instead of 2-naphthaldehyde (0.26 mmol) fo afford the product as a solid. LC/MS m/e
caled for Cas Hig Ns Og (M) 442 found 442,
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Example 12 1-(4-Dimethylamin o-nap hth al
te_nle-l-carbor.1yl)-6(,]|7-dimethoxy-is 0 quip olio e-4- carboxylic acid,
.~ Hriflyoroacetic acid sat OO O F zOFFOON ON 5 Sodj j

WO %%{é%} f%égnnnol) was added to a stirred mixture of 1-bromo-%,@£¥%bg%l(é%
d|methoxy-isoquinoIine-4-carbonitii£,=7 (see example 1) (50 mg, 0.17 mmol)
4- dimethylamino- I-naphthaldehyde’(51.8 mg, 0.26 mmol), |
1,3-dimethylimidazolium iodide (16 mg, 0.26 mmol) in DAM (2 mL). The
‘reaction mixture became dark color. After | h, 10 water (4 mL).was added
to the above mixture, and extracted with chloroform (6 ML). The extract
was washed with water (4 mL)EdABERSVér sodium sulfate, filtered and
equosnifaiad-imvAcHaREHiRit a salifofpst, Takinaiagrapyitvitneld-
Silica gel 60, 70- 230 mesh, 0-40% EtOAc in.metf&yle&echloride in 30 min)
afforded 1-(4-dimeiRpRiiggcids trifluoroacetic acid’sa
naphthalene-I-carbonyl)-6,7-dimethoxy-isoquinoline-4-carbonitrile (31 mg
41%) as a 15 white solid. LC-MSm/e caled or C21H1SN205 (MH+) 379,
found 379. To the suspengjon Fﬁo ’
;-(4-dimethylamino-naph/tha “ca banpyI)-6,7-dimethoxy- '
isoquinoline-4-carbonitrile 4 882 mmol) in methanol (2 mL) was
added 25 % of aqueous sodium X ution (0.27 mL, 1.68 mmol).
The mixture was stirred at 90 20 12 ?ﬂter cooling to room
temperature, the reaction was adjustefl.toypH = 2 with 2 N HCI solution.
The product was extracted with chloroform (2 x 200 mL). The combined
organic layers were washed with water (3 x 50 mL), dried over sodium

S{)dzllilTllfla-{le éic{tee Eﬁg ’gﬁﬁggggcﬁﬂ%ﬁe@aw MACHQ, Thecruge,preduciwasomo-6,7-

urifi Ire
dimethoxy-isoquinoline-4-carbonitrile  (see example 1) (50 mg, 0.17 mmol), 4-

dimethylamino- 1-naphthaldehyde (51.8 mg, 0.20 mmol}, 1,3-dimethylimidazolium iodide
(16 mg, 0.26 mmel) in DMF (2 ml.). The reaction mixture became dark color. After 1 b,
water (4 mL) was added to the above mixture, and extracted with chloroform (6 mL). The
exiract was washed with water (4 mlL), dried over sodium suifate, filtered and
concentrated in vacuo to afford a sohid. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0-40% EtOAc in methylenechioride in 30 min) afforded 1-(4-dimethylamino-
naphihalene-1-carbonyl)-6 7-dimethoxy-isoquineline-4-carbonitrile (31 mg, 41%) as a
white solid, LC-MS m/e caled for CoiHisN2Os (MH+) 379, found 379.

To the suspension of 1ﬁ(4—dimathylamino—naphthalene—1—oarbonyl)~6,7—dimethoxy-
isoquinoline-4-carbonitrite (31 mg, 0.082 mmol) in methanol (2 mL) was added 25 % of
aqueous sodinm hydroxide solution (G.27 mL, 1.68 mmol). The mixture was stirred at 90
°C for 12 h. After cooling to room temperature, the reaction was adjusted to pH = 2 with
2 N HCI sohttion. The product was extracted with chloroform (2 x 200 mL). The
combined organic layers were washed with water (3 x 50 mL), dried over sodium sulfate,
fltered, znd concentrated in vacuo. The crude product was purified directly by HPLC

(Reverse C18, 10%-50% acetomitrile in water in 10 min) afforded our desired product i-



(Reverse C18, 10%-90% acetonitrile in water in 10 min) afforded our
desired product 1 WO 2005/040150 PCT/EP2004/011206 28
4-dimethylamino-naphthalene-I-carbonyl)-6,7-dimethoxy-isgguinoline-4-
WO Qr?%%?ﬁﬁ%cid. (9 mg) as a solid. LC/MS m/e calcd for C25 'ﬁ%ﬁ?ﬁﬁ%
(MH) 431. found 431. 5 Example 13
1-(4-methoxy-naphthalene-l-carbo%%l)-e,7-dimethoxy-isoquinoIine-4-carbo
xylic acid, trifluoroacetic acid salt 0 O O F O i0 FF N 0 0 Similar to
(2-afxample 12 exceptihat A-methaxy-dnaphinaldehyde:26ermad wabc acid
used instead of 4-d|methylammo-l-naphthaldg}?ﬁ; }(_%26 mmol) to afford
(0 mipeapratiés RS mEorIcE M Hreeaicdor Co4HEEN06 (VH -) 418
found 418. Example 14
6,7-Dimethoay-I-(1,2,3,4-tetrahydro-phenanthrene-9-carbonyl)-isoquinolin
e-4- carboxylic acid, trifluoroaceticacid salt O0QF OF 0i0 15 Similar
5 to example 12 except that Example 13
9-(1,2,3,4-tetrahydro-phenanthrenecarbgxaldehyde 6%{O.ZGImg] I% WAS ke
1e(dendurera ariglenayrarinB i hag rrarieAyEes .‘é’é‘%‘r‘ho% 8" affor
the product as a solid. LGAMSimierealet darcielHit23NOS (NM) 442 found
442.

Similar to example 12 except that 4-methoxy-1-naphthaldehyde (0.26 mmeol) was used
instead of 4-dimethylamino-1-naphthaldehyde (0.26 munol) to afford the product as a
10 solid. LCMS m/e caled for CasHisNOg (MFL) 418 found 418,

Example 14
6 7~Dimetho:qf—1~(1,2,3,4~tetrah.ydro—phenanthrene—9—carbQnyl}—isoquinoﬁne—4~

carboxylic acid, trifluoreacetic acid salt

15 Similar to example 12 except that 9.(1,2,3,4-tetrabrydro-ph enanthrenecarboxaldehyde
{0.26 mmol) was used instead of 4-dimethylamino-1-naphthaldehyde (0.26 mrhol) to
afford the product as a solid, TO/MS m/e caled for CorliaaNOs (MH? 4472 found 4472.
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WO 2005/040150 PCT/EP2004/011206 29 Example 15
6,7-Dimethoxy-I-(naphthalene-I-carbonyl)-isoquinoline-4-carboxylic acid O
-~ OON O Similar to example 12 except that 1-naphthalde % %ég

WO gt Was used instead of 4- dirnethylamino-l-naphthalde%{/ %‘% g6
mmol) to afford the product as a solid. LC/MS 5 m/e calcd for C23HvVNO5
(MH) 388 found 388. Example 16 frvitro GFAT Assay 10 Enzyme
preparation: COS cells transfected. with GFAT-alpha or GFAT-beta,
grown to 90% confluency werepsgrapged into buffer containing PBS
100mM, KCI 50mM, EDTA 10mM and protease inhibitors leupeptin, .
A-ﬁr’bﬁﬁim}%ﬁhMisﬁ&n@@bﬂ%&iﬁﬁkeﬁéﬂﬁﬁ%wrf@@ﬂﬁ‘gﬁgﬁ‘?7\/45%2‘59Tﬁﬁ?cfb‘“d
cells/ml. This was sonicated with a microtip probe at setting 4 for 15
seconds on ice in a volume of 3 - 4 ml._locubation buffer: The buffer was
prepared to contain: glutamine(SmM, 0.01ml), fructose 6-phosphate 20
(100mM, 0.01ml), PBS IOX (0.0 A (50mM, 0.01ml), inhibitor

(0.01m1), enzyme (0.005m1),andsfatei\(dilute to 0.10m1). WO

Similar to example 12 except that 1-naphthaldehyde (0.26 mmol) was used instead of 4-
dimethylamino-1-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS
m/e caled for CosHNOs (MH') 388 found 388.

Example 16
In vitro GFAT Assay

Enzyme preparation:

COS cells transfected with GFAT-alpha or GFAT-beta, grown o 90% confluency were
scraped into buffer containing PBS 100mM, K1 50mM, EDTA 10mM and protease
inhibitors leupeptin, A-protinin, PMSKE & pepstatin. The final concentration was 4%107
cellsAml. This was sonicated with a microtip probe at setting 4 for 13 seconds on ice in a

volume of 3 - 4 ml.

Incubation buffer:

The buffer was prepared fo contain: glutamine (8mM, 0.01mi}, fruciose 6-phosphate
(100mM, 0.01ml), PBS 10X (0.01m1), EDTA (S0mM, 0.01mi), + inhibitor (0.01ml),
enzyme (0.005ml), and water (dilute to 0. 10mi).
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The inhibitors are made up in 100% DMSO and diluted in a microliter
plate. The inhibitors were then added to the assay plate along with DMSO

as a control. A reaction mixture was made, including enou t%b :
y SO0 o . P I00.4/011206
WO tareiid%urve samples, and kept on ice. The 5 reaction Wg.’S% Jé?é? e%d @y

adding 90ul of the mixture to the 96 well plate. The plate was covered
with an adhesive plate sealer and &I%ced in a 37C water bath for 60
minutes. Care was taken to ensure that no air bubbles form under the

Pm(@g&e‘éAfter incubation, SOul of the glucosamine 6-phosphate standards
' fnade‘up in DMSO were added to the standard curve wells. A

Thecohdeniration rande af 205 18030 RINGIEs s HHIGE Rear PP SIThR &S rve®
mnid 209 sovpred e aupalat lisesamipe Gipnashate praduceds Therion
cold’incubation mixture containin the enzyme was a Qed t% hetconllgnghe
mixand standadd. courleing FaoTieloy @Eo%%ﬂ%?ﬁ BpHoepRate fs e =
etylated b ingd; agetic. aphvddde 1:5%4vatetane Toloyked was
ma%}%&also%%%%gi?u%% rahéggate (ZOOmeI\éIQ).. The plate was sealed vggh a o
covBed cotterandshiakenialor2aainttds b ﬁﬁ%&é%t%k’éar"f@ﬂ?&%%% i

was
Carglr%%e‘%?gaa”osgn% 15, 2 hath far 25uminutes: Theplate avas thenplacetbul

F5 thinttes. 130Ul of Elulich's reagent was added%) heegel@ﬂdard
of B ghe platepiaretihde3rodmute FBAPRIPE MHRWES HEPRERAS

cur%%ivg a%;%tmsﬁgnr%r@tic’ﬁ\ softmax-prographas e setiupligeanterpolate curve

$’from the standard curve to give the nmoles progyui%g. ZQdTh%ubation
andompatndseofthetfyeskatipnsantion ARASBRAT TRRBGYY atfivil) With'

1650 berween 1 nM and.! prefered hatweendl & akan 20 Me=lls. The
D PN BAAMpIELS Shows o

p?g shows the following IC 50 values: .GFATalpha .,, .
G50 BM ahd GEA The 0SS SAPKR S WA SO s BT 1576 in
aceﬁ,')ocn-cl;/ oﬁczn%g /19}/1 %319601%%%%&5{}&&@60%@?&%@&\@)‘ forewliad Bras sealed with a
new cover and ghaken for 2 minufes on a microshaker. The plate was placed in an 80°C
water bath for 25 minutes. The plate was then placed on ice for 5 minutes. 130ul of
Fhrlich's reagent was added to the wells and the plate placed in a 37°C water bath for 20
minutes. The plate was then read at 595nm. A softmax program has been set up 10

interpolate the ODs from the standard curve to give the nmoles produced.

The compounds of the present invention have GEAT inhibitory activity with 1C50
between 1 oM and 100uM, preferred between 10 oM and 20 uM.

Preparative example 13 shows the following IC 50 values:

(3FATalpha IC50 =8 pM and GFAT beta IC50 = 3.25 M



RI OiIN OR25 (~} RIlis-COON, -lower alkyl-COOH, -lower alcohol,
-CH20CHS, -CH21INTH2, -CH2NHS02R7, -C(=O)R8, -CNHCH2CH2-0,
-C(=NIA-R8, 10 -(CH22)) NHC(=0)R9; -(CH2)mc(=0)N(R'I)( '2) -C(

wo M RE3¢0r -(CH2)n R14; R2is R3 X or R4 X~/ RS/ R6 lawiesein/oXi2o6
is -CH or -N; 20 R3, R4, R5, and R6 are each selected from the group
consisting of -H, - lower alkyl, -N(CH3)2, -N(CH3)CH2CH3,
-N(CH?CH3)CH2CR3, -halo, -0-lower alkene, -lower alkoxy, -0-lower
alcohol, and -0(CH2)"-cycloalkyl; or WO 2005/040150
PCT/EP2004/011206 32 where FB25A8 R6 are substituents on adjacent
ring carbon atoms, optionally R5 and R6 together with the C atoms to

1. whishetheyaré afthctredefdim a 5 or 6 membered saturated

R1
~0 s
~aq =N
o R2
5 0

R’ -i‘s —COOI—I, Jower alkyl-COOH, -lower alcohot, -CH,OCHs;, ~CHaNH,,
SCH,NHSO,R?, -€(=0)R?,
CCNHCH,CH,-RE, -CE=NH)-RY,
10 {(CHL),NHC(=0)R?, ~(CH)=CEONR DR,
CENHE)-RY, or (CH) R
R*is

RB
AN ' X
- or
R# X~ 7

/7

&
15 R

wherein

X is—CH or —N;

20 R, R R and RS are sach selected from the group consisting of —F, — lower alkyl,
N(CHa),, -N{CH;)CH2CHs, “N(CH,CH)CHCHa,
~halo, -O-lower alkene,

Jower alkoxy, -O-lower aloohol, and -O(CHz)y-cycloalkyl; o
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30

carbocyclic ring; 5 R7 is -OF3, -lower alkyl, -CH2CI, -CH2CF3, or -R8; R8
is a 5 or 6 membered saturated substituted or unsubstituted heterocyclic
ring containing one hetero atom which is selected from N, 0, and S

WO 23\51%__[‘%@(}% substituted ring is the heterocyclic ring substitpitedawiiis.+@htoc

or -phenyl; 10 R9 is -lower alkyl, -lower alkoxy, or -(CH2)aRlo; H10 isa 5
or 6 membered saturated or unsatgsated heterocyclic ring containing one
or two hetero atoms which are selected from N and O; RIr is -H or -CHa;

RL2 is -H, -lower alkyl, -C=N, -OH, -lower alkoxy, or -CH2000CH2CI13;
wherd B°R43 & doweialiooxys oNBaseiriiar 2k ioRS 4R fatd ot

unsatyrated.5 membered subsfifuted or unsubstituted Aetereeyclicating
wgetkb%rﬁ’é%%ﬁ %r:oar%) %%wﬁé%}éro ioms wherein the hetero atoms are
carbogegeteidefrom N, 0 and S, wherein the substituted ring is the heterocyclic

ring which is substituted at one or two ring carbons with =0, or substituted
at a ring N with - 20 lower alcohol or -lower alkyl; inis 0, 1 or 2; nis 0 or
R’ 1;eraphatovacettidally acceptable salt or ester thereof. 25 2. The

Co:@jo@d“ f_%?édingé_ glaim 1, wherein R1 is - COON, lower alkyl-COOH,

(CH2J hCQ:‘ g, - NHSO02R7, or-(CH2)n-R14. 3, The compound

RS acpording samstaitutdrapwhérsirsituisd CODRDsEWET IRFIC36 € SBH

wherein Jower aky} COON.J5:GHEQQ0kh B GHDIRAS Widkein the
20651540 T BT TIERS004/011206 SO
substituted ring is the heterocyclic ring substitated with -OH or —phenyl;

R®  is-lower alkyl, ~lower alkoxy, or —(CHE)HRLQ;

RY¥ g a5 or 6 membered saturated or umsaturated heterocyclic ring containing one or
twﬁ hetero atoms which are selected from N and O;

R is-Hor-CHz;

R?  ig-H -lower alkyl, -C=N, -OH, -lower alkoxy, or -CH,COOCH,CHa;

RE s Jower alkoxy, -NH; or N-lower alkyl;

RY s a saturated or unsaturated 5 membered substituted or unsubstituted heterocyclic
ring containing from 1 fo 4 hetero atoms wheremn the hetero atoms are selected
from N, O and S, wherein the substituted ring is the heterocyclic ring which 1s
substituted at one or two ring carbons with =0, or substituted at a ring N with -
ower alcohol or -lower alkyl;

m is 0, L or 2;

T is0or 1;
or a pharmaceutically acceptable sall or ester thereof.

2. The compound according to ¢laim 1, wherein R! iz — COOH, lower alkyl-COOH,
(CH)NHCE=O)R?, CH,NHSO,R, or —(CH) R ™.

3. The compound according @ claim 1 or 2, wherem Rl is —COOH, -lower alkyl-

4
COOH wherein ~lower alkyl-COOH is ~CH,COOH, or ~(CH) R
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33 4. The compound according to any one of claims 1 to 3, wherein R is
-COOH or -(CH2)n R14 and R14 is an unsubstituted heterocyclic ring. 5
5. The compound according to any one of claims 1 to 4, wherein R' is

wo tetazales 6. The compound according to claim | or 2, wher@GTRFz04/011206
-(CH2)=,NHC(=O)R9 or -CH2NHSO2RC. 10 7. The compound according
to any one of claims 1, 2 or 6, whergin R9 is lower alkyl. 8. The
compound according to any one of claims 1, 2, 6 or 7, wherein R7 is -CF3.
9. The compound according to any one of claims | to 8, wherein R2 is 15
R3 or R4 X/ RS Rs 20 10. The compound according to any one of claims

4. 1tp@, dé(ﬁ@&%ﬂ&b%a@hla #larbhe eompsundiaocrdingdm &\yso@6M or
claimg Ito 9, wherein Xis N. 2 12 The co {})\mund according to any one

-(CH@}HZ'}%m@@LI%o 19 SRR Rl rﬁ-’ﬁ? erein. R14 is an

unsubstituted ring, -COON, CI12000H -lower alcohol, -CH20OCH3,

or--CH2NH2; WO 200S/040150 PC 4/01

5. XTh%?WWFQEGMdmg fo any one Dg_cll:'m 29 Pto 4, W ereln6R3 s t@:ra R3\

6. The compound according to claim 1 or 2, wherein R'is m(CHz)nNHC(:O)Rg or
~CH;NHSO,R.

7. The compound according to any one of claims 1, 2 or 6, wherein R’ is lower alkyl.
8. The compound according to any one of claims 1, 2, 6 or 7, wherein R is —CFs.
S. The compound according to any one of claims 1 to &, wherein R” is
R3
N X\
- or
/
RE X =5 =
(26

10.  The compound according to any one of claims 1 to 9, wherein X is ~CH.

11.  The compound according to arny one of claims 1 to 9, wherein X is—N.
2.  The compound according to any one of claims 1 to 11, wherein

R is —(CH;)HR14 wherein R is an unsubstitnted ring,

-COOH, ~CH,COOH, -lower alcohol, -CH,OCHs, or —CHaNH;



R6 5 wherein Xis-CH or N; R3, R4, R5, and R6 are each selected from
the group consisting of. 10 H, - lower alkoxy, N(CH3)CId3, -lower alkyl,
and-O-lower alkene; or where R5 and R6 are substituents on adjacent ring
wo Sahenatoms, optionally R.5 and R6 15 together with the Gafgmpsa 11206
which they are attached form a 5 or 6 membered saturated carbocyclic
ring. 13. The compound according 19 any one of claims | to 12, wherein
-lower alkyl is methyl, -lower alcohol is -methanol, -lower alkoxy is
methoxy, and -lower alkyl - 20 COOH is -CH2-COOH. 14. The compound

Rr? j@ccording to any one of claims 1 to 13, wherein R3, R', R5, and R6 are
each selected from the group consisting of: -H, -lower alkyl which contains

from 1 to 4 carbon atoms, -N(CH3)2, -lower alkoxy which 25 contains
from 1 to 4 carbon atoms -h

|0, and -0-lower alkene which contains from |
2004/011 206 35 where

wherein

X is ~CH or —IN;

R?, RN R, and R® are each selected from the group consisting of:
S 10 —H, - lower alkoxy,
N(CHa)CHs,

Jower alleyl, and ~O-lower alkene; or

. 5 6
where RS and R® are substituents on adjacent ring carbon atoms, optionally R and R
15 together with the C atoms to which they are attached form a 5 ot 6 membered saturated

carboceyche ring.

13 The compound according fo any one of claiims 1 to 12, wherein ~lower alkyl is
methyl, -lower alcohol is _methanol, -lower alkoxy is ~methoxy, and—lower alkyl —

20 COOHis ~CHy-COOH.

. 03 pd s 5
14 The compound according to any one of clajms 1 to 13, wherein R, R', R”, and R
are each selected from the group consisting of: |
_H. -Tower alkyl which contains from 1 to 4 carhon atoms, -N{CHa),, -lower allcoxy which

95 coptains from 1 to 4 carbon atoms, “halo, and ~O-lower alkene which containg from 1 to

4 carbon atoms; or



(Naphthalen-2-yl)-[6,7-dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl]-meth
anone, and (Naphthalen- | -yl)-[6,7-dmethoxy-4-(1H-tetrazol-5
-yl)-isoquinolin- I-yl]-methanone, 10 or a pharmaceutically acceptable salt

wo IhReRksh6. The compound according to any one of claims doeo04/011206
selected from the group consisting of:

[6,7-Dimetboxy-4-(1H-tetrazol-5-yl)sisoquinolin-I-yl]-quinolin-3-yl-methanon

e, and 15

[6,7-Dimefl-ioxy-4-(1.H-tetrazol-5-yl)-isoquinolin-I-yl]-quinolin-8-yl-methano
whereR’ and phammabeiticatoacctprablsisafemeresray oPHEeSM ot

toge C_g:%%%@%é%aaqgn%n% thh%%l @B%}l 10.14.. selecied, fromutheraroup.1cepsisting

carti@syeiRinegboxy-4-(IH-tetrazol-5-yl)-isoquinolin-I-yl]-(4-methoxy-naphthalen
-I-yl)- methanone, [6,7-Dimetboxy-4-(IH-tetrazol-5-yl)-isoquinolin- |
-yl]-(4-dimethylamino-naphthalen-I-yl)- methanone,

15. [6, TERimethoxyd{ittderde oRB iR icbdumslinty 14, selected from the group
-yll-(4-m(,thyl-naphthalen-I-yl)- 25 methanone, (2-Allyloxy-naphthalen- |

Congys p[qui?r}]'-dmethoxy-4-(1H-tetrazol-5-yl)—isoquinplin- !-yq_- methanone,

(N TR BypRs Al ctbtray SHE Hseetifioh-goquinolin-1-yl}-metbanone,
-yl]-(7-methyl=naphthalen-2-yl)- methanone, u70 2005/040150

andpCTIEP2004101.1206 36 [6,7=Dime’[ﬁ6§<y-4-(lI.-I-t(tr‘aqu-5-yl?

(e Bhtetralkiyaspheriatiiirerizgo)j-iethemtonetiaray

[6,7-Dime.thoxy-4-(IH:t £ yisoquinolin-
org oG G%;&-w(’eﬁtﬁ%ﬁ’g%ﬁ!%)_@ isoquinolin

-isoguinolin-
]-methanone,

-(Z-methoxy-naphthale.n

16.  The compound according to any one of claims 1 to 14, selected from the group
consisting of:

[6 7—Dizi1&thoxy—4—(_lH—t@trazoi—S»y1)~isoquinoﬁn— 1-y1]-quinolin-3-yl-methanone, and
[6,7-Dim ethoxy-4-(1H-tetrazol-5-yl)-is0 quinolin-1 -yl]—qumoltinv 8-yl-methanone,

or a pharmaceutically acceptable salt thereof.

i7 The compound according o any one of claims 1 to 14, selected from the group
consisting of:

[6,7-Dimethoxy-4-(1 T{-tetrazol-3-yi)-isoquinotin-1-1] —(4—methoxy~naphthaler;« 1-yi)-
methanone,

[6,7-Dimethoxy-4-( 1H-tetrazol-5-yh-isoquinolin-1 eyﬂ-(ﬁc—dimethylaminomaphthalem 1-y1)-
methanone,

16 7-Dimethoxy-4-{ H-tetrazol-5-y1) -isoquinolin-1 “yl}-(4-methyl-naphthalen-1 -y1)-
methanone,

(Z-Ailylexy—naphthalem 1-y1)-6,7 -dimethoxy-4-(1Ftetrazol-5-yI)-isoquinolin- 1-y1}-
methancne,

16,7-Dimethoxy-4-(1H-tetrazol-5 yi)-isoquinolin-1-yl}-(7 -methylsnaphthalen-2-y1}-

methanone,
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methanone; 5 or a pharmaceutically acceptable salt thereof. 18. The
compound according to any one of claims 1 to 14, selected from the group
consisting of:

WO 230-£ﬁ;11'0){gaethylamino-naphthalene-l-carbonyl)-6,7-dimethoxy@$mmgime-245
-carboxylic 10 acid, and

1-(4-methoxy-naphthalene-I-carbopyl)-6, 7-dimethoxy-isoquinolin-4-carbox
ylic acid, and
6,7-Dimethoxy-1-(1,2,3,4-t(--trahydro-phenanthrene-9-carbonyl)-isoquinoli
[6,7-DifhretiarbpXylicreithosla phiprmacedtivallyladésptabieBal feresramlr 19 7-
The compound according to any one of claims | to 14, wherein the
Y-SR A
[6,7-Bif:RimeihoxyH-taaphthalghdsbgairhdmyl)-itbGuinelimeuteakbsksic atid,
or a pharmaceutically acceptable salt thereof. 20 20. A process for the
methﬁ?@ﬁg;ration of a compound according to any one of claims [ to 19
or a PRMbrsga)liheteaetibredt iesnipound according to formulaN /O O N
O RZ in the presence of NaN3 and N114Cl in order to obtain a compound
according to formula WO 2005/040150 PCT/EP2004/011206 37 N=N N
18. N The compound according to any one of claims 1 to 14, selected from the group

consisting of: |
1—(4~Dimathylamino-naphthaiene-1»~carbony1)~6,’7—dimethoxy——isoquinoline~4—oarboxyiic
acid, and
1—(4»methoxywnaphthalane-1~carboﬁy'i}—é,'?—dimethoXy—isoquinoline«ﬂr-carboxyﬁc acid,
and 6,7-Dimethoxy-1-(1,2,3 ,A-tetrahydro-phenanthrene-9 -carbonyl)-isoquinoline-4-
carboxylic acid;

or a pharmaceutically acceptable salt thereof.

19.  The compound according to any one of claims 1 to 14, wherein the compound is
6,7«Dimeth0xy—1—(naphﬂlalene—i-carbony1}~§soquinoline—ﬁi—carboxyﬁﬁ acid, or a
pharmaceutically acceptable salt thereof.

20. A process forr the preparation of a compound according o any one of claims 1 o
19 comprising

a) the reaction of 2 compound according to formula

/}N

/O AN
~5 =N
07 R”

in the presence of NaN and NH4Cl in order to obtain a compound according to formula



/O ~10IN z. O wherein R2'is\ X X Ror Xis CHor N; R3"isH or CH3;
R5'is H, OCH3 or OCH2CH=CHZ2; R6'is H, OCH3, N(CH3)2 ortH3; or 5
b) the reaction of a compound according to formulaN O N O RZ in the
wo REERSHES of a base in order to obtain a compound of formuja¥4@2004/011206
2005/040150 PCTIEP2004/011206 38 O OH O IN O RZ wherein Rz" is

R4" and R4"is H, OCH3 or N(CH3)2. 21. Compounds according to any
one of claims 1 to 19 for use as therapeutically

whereln
R7 s
PO b
X/ : or .
XisCHor N;

R¥is Hor CH;;
RS is H, OCH, or OCH,CH=CH,;

R¥is H, OCH,, N(CH,), or CHa;

or

b) the reaction of a compound according to formula

N

A Ry

~q =N
07 TRY

in the presence of a base in order to obtain a compound of formula
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active substance. 5 22. Compounds according to any one of claims 1 to
19 for the preparation of medicaments for the prophylaxis and therapy of
type |l diabetes. 23. A pharmaceutical composition comprising a
compound in accordance with any 10 one of claims | to 19

and
WO 200§{Efdpeutically inert carrier. 24. The use of a compound ace EZJQ%O 5HAY°

ing to any
one of claims 1 to 19 for the preparation of medicaments for the treatment

and prophylaxis of type Il diabetest 15 25. A compound according to any

one of claims 1 to 19, when manufactured according to a process of claim

20. 39 26. The use acco(l_ﬂging teglaim 24, wherein said medicaments are

suitable for being administ&rgd in an amount of from about 10 mg to about

1,000 mg per d8y.
~

wherein R2"is

and R*"is F, OCH; or N(CHy),

2L,

Compounds according to any one of daims 1 to 19 for use as therapeutically

aciive substance,

22.

Compounds according to any one of claims 1 to 19 for the preparation of

medicaments for the prophylaxis and therapy of type Tl diabetes.

23

A pharmaceutical composition comprising a compound in accordance with any

one of claims 1 to 19 and a therapeutically inert carrier.

24.

The use of a compound according to any one of claims 1 to 19 for the pzeparation

of medicaments for the treatment and prophylaxis of type IL diabeﬁes.

25.

A compound according to any one of daims 1 to 19, when manufactured

according 1o a process of claim 20.



39

26. The use according to claim 24, wherein said medicaments are suitable for being

administered in an amount of from about 10 mg to about 1,000 mg per day.



