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- 1 - dutamne fructose-6-phosphate am dotransferase
TGFAT) i nhi bitors Di abetes is characterized by
w@eoospkas@l i nsulin resistance, increased gl uCPGBEEP2004/011206
production and a decrease in the levels of insulin
secretion. In general the levels of glucose in the
serum are el evated. Moreoverl- serum gl ucose | evels are
rai sed for a longer period of time after ingestion of
nmeal s, and return to normal at a reduced rate. The
consequences of increased glucose |evels are well
known, although the biochem cal and nol ecul ar
nmechani sms underl yi ng t hese phenonenon have not yet
been clearly defined. Free fatty acids, triglycerides
and other factors can also directly |ead to increased
| evel s of glucose. The hexosam ne pat hway has been
|1 nke it s 0okl DGO M kBl a RAUANAUTATh iR,
contribute to rnsufin resistance, | ncreased glucose
production, and decreased insulin secretion. The

hex m ne pat hwa | v e _S) heS|s

e DG et Py PGSR (I o Bhve g slucose
M&&%Q%ﬁ‘d 54R0SPHALE levels W QAN RercfioR. A gphabiehe BYEs of
eventually converted to UDP-A cNAc. Once UDP-G cNAc i s

glegose hethe s@dm are elﬁ@wch cMmpovm sstin) gtugoss 1oty ase jpissfl for a longer

ot PR TER B BEREAE o e Adur b TOma &1 heR R ik

coRRBERRS Bf i&l@lreafieti%hﬁ'ﬁgé’lﬁﬁel% welllkinbkatalfBbadi e blochemlcal and
transferase, that catalyzes the transfer of G cNA

mpl@sulmmgc}msma nhdsukyingthese iPhenomenembavegiof yetibgen @@ﬁ%ﬂeﬁneﬂ
rotein

w081 0T G 0 o A9 Y AU TR Wl of

glagdsevity of these proteins can be significantly

The hexosamine pathway has been linked as one of the biochemical pathways that
can contribute to insulin resistance, increased glucose production, and decreased insulin
secretion. The hexosamine pathway is involved the synthesis of UDP-GIcNAc. Glucose
is sequentially converted to fructose-6-phosphate, glucosamine-6-phosphate, and
eventually converted to UDP-GlcNAc. Once UDP-GleNAG is synthesized, it is
incorporated into a variety of glyco-containing macromolecules, many of which are key
cellular components. In addition, UDP-GIcNAc is a substrate for the enzyme OGT, O-
linked GIcNAc transferase, that catalyzes the transfer of GIcNAc residues to 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 4
fructose-6-phosphate to glucosamine-6-phosphate. GFAT has been implicated in the
development of diabetic symptoms, as GFAT transgenic mice are insulin resistant. The

biochemical pathways that lead to insulin resistance include activation of PKC, alteration
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nodul ated. The rate limting enzynme in this pathway is
gl utam ne fructose-6-phosphat e am dotransferase
W@ @Pa0J01smhi ch catal yzes the am do transfer anBCT/EP2004/011206
i sonmeri zation of fructose-6-phosphate to
gl ucosam ne- 6- phosphate. GFAT has been inplicated in
t he devel opnent of diabetic synptons, as GFAT
transgenic mce are insulin resistant. The bi ochem ca
of RRIBVAY SofiPaientse AlEbrédDirdn3siptionalr 2 tivisy, anoell ias ofhedigiochemical

activation of PKC, alterationof nenbrane conponents,
meghanésrestthetrameiertd e paidptedet i vity, as wel | as ot her

bi ochem cal nechani sns that remain to be el uci dat ed.
G-AT levels are elevated in type 2 diabetes nellitus
( T2 DRA ER¢els Brerebaiatetl i RPY/R riixdeles meﬁ%@sﬂmm)sgﬁﬁh todehtce

T2 ﬁﬁqldg@ul@%}/}%:t@g?g%g%gg nd {};qurﬁ@msggpé Ealm% eas spemﬁc) are
botf MEASATLSEn3RE b @@ﬁgﬁhﬁnﬂf di®sA8Me 2R RAuAS bINe hexosamine

cause 1'nsulin resistance, increased hepatic glucose
pafhitap Ghusarimsutle coststrmee) inareaskd hepgtic gicossroutpBrAN ¢rgyeapidaysulin

seselion: CigL LBy HeY F oI W | PORGR R KO pEay, C B inb B4
hn%]‘aﬁ% 5 On, SAExERENABS dtw AL bhd/ ddcyeaiBg GFAT &&innhtld: fctivity

owering and be bereficial in treating
shdmld kmtuﬁsn ghinaasiowtringsed bebeigtiaipl inikeabipg giabetss-e
substrate-li ke or non-substrate-li ke and are believed
to inhibit by either reversible or irreversible
( covial it JladiBCdTans ST mhibtitees dreeutsttbied e s nod-sWbsAdiedike and are

t he saccharide, fructose-6-phosphate, and t
bedievadl, to ghhibiahy eigher mva@th%%@mewmﬁ loHeqvalent) R’éeﬁ?‘ﬁwfﬁ? ?@P%W °
uhgatre te Gljkl-f Ig?ed as& Mérﬂieug%m @@&o@ghaﬁ@ QAzd 'E}%ta?mﬁoc'a&d

057 (1996)), an
glgfaﬁfﬂlé‘ @n?etos%%%@;bhd@-lﬁkﬂ mﬁbﬁd&t@ mﬂeeN(lhﬁeaAetyl glucosamme -6-

st 5623 ek
deoxyglucr:ncoq %-llaﬂoléﬁla% (I\Q.L)ﬂ.t BiHcND=Ra%e6. Leriche, F. Massiere, and B. Badet,
Bioorg. Med. Chem. Letters, 5, 815-820 (1995)). Glutamine-like or glutamine-based
inhibitors include: glutamate-y-semialdehyde (S.L. Bearne and R. Wolfenden, Biochem.,
34, 11515-11520 (1995)), L—y—glutamyl-Z-[((p-diﬂuoromethyl)phenyl)thio] -glycine (F.
Massiere, M.-A. Badet-Denisot, L. Rene, and B. Badet, J. Amer. Chem. Soc., 119, 5748-
5749 (1997)), anticapsin (H. Chmara, J. Gen. Microbiol., 131, 265-271 (1985)), 6-diazo-
5-oxo-norleucine (DON), azaserine, and N>-haloacetyl-L-2,3-diaminopropanoic acid
(where halo = I, Br, and CI) (S. Milewski, H. Chmara, R. Andruszkiewicz, and E.
Borowski, Biochim. Biophys. Acta, 1115, 225-229 (1992)).

Papaveraldine (CA Index Name: Methanone (6,7-dimethoxy-1-isoquinolinyl)
(3,4-dimethoxyphenyl)-(9C1)) exhibits properties which implicate potential usefulness in
the treatment of heart disease. (Anselmi, Elsa, et al., “Selective inhibition of calcium

entry induced by benzylisoquinolines in rat smooth muscle”, J. Pharm. Pharmacol.
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i nhibitors include: glutamate-g-sem al dehyde (S. L.
Bearne and R Wl fenden, Biochem, 34, 11515-11520

WO 139530150 PCT/EP2004/011206
L-g-gl utanyl -2-[ ((p-di fluoronethyl)phenyl)thio]-glycin
e (F. Massiere, M-A BadetgDenisot, L. Rene, and .
Badet, J. Amer. Chem Soc, , 5748- 5749 (1997)),
anticapsin (H Chmara, J. Gen. Mcrobiol., 131

(192854 2(4}, 361985 Markviardli Petta; ot at. 0ot 6fI6,7iétmétBOtYjisoquinoline

azaseri ne, andN -hal oacetyl-L-2,3-di am nopr.o oi C .
deriygtiyey o duneApn oéthrczm‘mcy%éa’ ndcd ?log%?camf P&%ﬁf& anica

ruszki ewi cz, and E. Borowski, Biochim
(Hg?gg%?§263g@§? 1115, 225-229 (1992)). Papaveral di ne
(CA I ndex Nane: Met hanone
(6,7-dinethoxy-l-isoqginoliny
(3, 4- di net hoxyphenyl) 2 operties which
implicate potential usefulness in the treatnment of
heart disease. (Anselm, Elsa, et al., "Selective
i nhiThiepresentafventid promidencamypdundueiigrmyla (D)
benzyl i soqui nolines in rat snmooth nuscle”, J. Pharm
Phar macol . (1992) 44(4), 337-43; Markwardt, Fritz, et

venti

al., "Influence of 6, 7-di gt hoxyi soqui noline
derivatives on the functign of thronmbocytes", Acta
Bi ol ogi ca et Medig er ngAlca (1969) 23(2), 295-306).

Sunmary of the Invg present invention

provi des conpouynds -rqy%@ (r)y " () RL is -COCH,
-l oner al kyl - ower~dal cohol, -CH OCH , -CH NH ,
-CH NHSO R7, -C(OR 8, -CNHCH CH -R8, -C(=NH)-R8

(1)

R} is -COOH, -lower alkyl-COOH, -lower alcohol, -CH,OCHa, -CH,NH;,
-CH,NHSO,R’, -C(=O)R?,
-CNHCH,CH,-R®, -C(=NH)-R®,
-(CHy)NHC(=O)R’, (CH,)nC(=O)NR DR ),
-C(ENH)-RY, or -(CHp)wR™;
R%is

R3

or

\

N
R* X;j

R6

wherein

X is —CH or —N;
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-(CH) NHC(=OR, -(CH) C)NR) (R 12), -C(=NH)-RI13,

or -(CH) -R14; R2is or RA wherein Xi - CHo - N RS,
WRZosRE1sand R6 are each selected from the gr OREI/EP2004/011206
consisting o - H, - lower alkyl, -N(CHa) -N(CH )CH CH

-N(CH CH )CH CH , -halo, -0O4l ower al kene, -Iower
al koxy, -O1lower alcohol, and -Q(CH ) -cycloal kyl; or
3V\/nere R and R are substituents on adjacent ring carbon
R’ 2R Y RS, andR S annredch gelRGedfidmMbe groge taisisting dbh-H helo@entliyis
ich th re attac 0 a 5 or 6 nenbered
'Néfgﬁlﬁgaﬁ@ﬁéﬁe@wﬁﬁéﬁ%ﬁﬂg?ﬁ%ﬁls CF , -lower alkyl,

hat&H0Gower ibfe . or - R8; R8 is a 5 or 6 menbered
saturated subStituted or unsubstituted heterocyclic

-loﬁengkcmt-gl’-l\:%mgalpolml{]mrdeﬁgcléi)ﬁmo}mlqm drs sel ected from
, a r t : i.t ut [ is.th
IR G b R SR B LT LGP R CRE PR 2

togebher WoHEHe @latohhs to WHMEhePArK a¥dche@forlDs 6156 Membered Baturated
nmenbered saturated or unsaturated heterocyclic ring

carbogychic pingg one or

R’ is —CFj3, -lower alkyl,
-CH,Cl, -CH,CF3, or -R;

R® is a 5 or 6 membered saturated substituted or unsubstituted heterocyclic ring
containing one hetero atom 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 ~(CHp):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,CHj3;

R!®  is-lower alkoxy, -NH, or -N-lower alkyl;

R  is a 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 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, lor2;

n isOorl;

or a pharmaceutically acceptable salt or ester thereof.



two hetero atons which are selected fromNand ; R1 i
-Ho -CH; R12 is -H -lower alkyl, -Cs=N, -OH, -I|ower
w@bkdosmyo1sor -CH COOCH CH ; R13 is -l ower al koxpCT/EREd00011206

-N-lower alkyl; R14 is a saturated or unsaturated 5
menbered substituted or unsupstituted heterocyclic
ring containing froml to 4 hetero atons wherein the
hetero atons are selected fromN, and S, wherein the
s ubgJointpetiedh dfithgpresent R cltharoGYATiighibitery wiMtuhahayi ts used to
substituted at one or two ring carbons with =0, or
tregiippe Hdipbeigs-at a ring Nwith - | ower alcohol or -Iower

alkyl; mis , 1 or 2, nis Oor 1; or a
pharmaceutically acceptable salt or ester
t her eof . Conpounbstailed Trescriptémenfithe lnventiomn are GFAT
i nhibitors which may be used to treat type I

5 di abetes. Detail ed Description of the Invention The
pre | ' | ouemeh (ghormul a (1)
(1) S%rl%tplrés?@% mén,%r-l Pgﬁye%egg%g%, -1 ov(\gr al cohol ,
-CHOCH, -CHNH, -CHNHSO R7, -C(=O)R8, -CNHCH CH
-R8, -C(=NH)-R8,

R1
~0 AN
~o =N

o) R2

(1)

10 R is -COOH, -lower alkyl-COOH, -lower alcohol, -CH>OCHj3, -CH,NH,
-CH,NHSO,R’, -C(=O)R®,
-CNHCH,CH,-R?, -C(=NH)-R®,
-(CHy):NHC(=O)R’, (CH;)mCEONR DR ),
-C(=NH)-R", or -(CH,)s-R"*;
15 RZis

R3

X
or

\

R4 X¢
R6

20  wherein
X is —=CH or —N;

R R R’, and RS are each selected from the group consisting of —H, — lower alkyl,
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-(CH) NH(=QR, -(CH) C(=QNR)(R 12),

-C(=NH)-R13, or -(CHz) -R14; R2 is or R4 wherein X i -
w@R008/04018§ R, R, R, and are each sel ected fPOIEPI¥64/011206

group consisting o - H - lower alkyl,-N(CH) , -N(CH

JCHCH, -N(CHCH)CHCH, ghalo, -O1lower alkene,

-l ower al koxy, -O I ower alcohol, and -Q(CH

)-cycl oal kyl; or where R and R are substituents on
-N@d 96 eN(CHJ) OH, Clay, BN (CIdCHBCHgiY, onal | y RS and R
haﬁ ther ththe C atons to which they are attached
-haloyrRylgwer 3”8’ menber ed saturated carbocyclic ring; R7

-1ow%ra1k85 +-O-ToReBEIc oK ¥hnd -O 1dakyEhor, 0 - R8; Ris
a5 or ner?bereg sat ur at g@dﬁz?u%}g:““ﬁé or

Whgreslifwldl R® hwtrewbhtanemmly @ilj aeent Timgyearlovt apms, optiowadlyRetand &°
t N
o AR PSR B B 5 ML s

catbbbRlic GHgor -phenyl; R9 is -lower alkyl, -Ilower
al Koxy, or -(CH) RlO RO is a 5 or 6 menbered
saturated or unsaturated heterocyclic ring containing

R7°"€ i Cr,, -lower alkyl,
-CHCl, -CH,CF3, or -R%;

R® is a 5 or 6 membered saturated substituted or unsubstituted heterocyclic ring
containing one hetero atom 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 -(CHz)ano;

R s a5 or 6 membered saturated or unsaturated heterocyclic ring containing one or
two hetero atoms which are selected from N and O;

R"  is-Hor-CHs;

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

RY®  is-lower alkoxy, -NH, or -N-lower alkyl;

R™ s a 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 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 is 0, 1 or 2;

n is O or 1;

or a pharmaceutically acceptable salt or ester thereof.
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two hetero atons which are selected fromN and ; R11 i

-Ho -CH; R12 is -H -lower alkyl, -C=N, -OH, -Iower
w@bkdosmyo1sor -CH COOCH CH ; R13 is -l ower al koxpCT/EREd00011206

-N-lower alkyl; R14 is a saturated or unsaturated 5

menbered substituted or uns#bstituted heterocyclic

ring containing froml to 4 hetero atons wherein the

hetero atons are selected fromN, and S, wherein the

SubgbinpbiRl of tHegrésentiifieentioh Rle@HAT imthititorgwieh etayibs used to

substituted at one or two ring carbons wth =0, or
treafynet! digbedes.at a ring N with - | ower al cohol or -Iower

alkyl; mis 0, 1 or 2; ni ; or a pharnaceutically

acceptabl e salt or ester thereof.Conmpounds of the

pr eae nked heveny thefollawing@evds setforthithoscopavmdineaning dfehe various

used to treat type ||l diabetes., As used herein, the

terg Mpahip gscre e iBeRntiohr e R “lomispels 4558 tREMAN AFTUP t he
coﬁ’s?%i\'rkg ;rdﬁ ohelo ¥k %1?&91 Adnd ‘ﬁ?&érhlh? ohf® follVeRbdCRomd he term

_ I's used to nean a group consisting of one to
si x carbon atons, preferably one to four carbon atons.

"Cyc¢l.oal kyl " means a non- t] iall .
come RS A T BRI S aied el

hy&‘a%ﬁér[‘%rﬁgp E&S AR Rm 3 &R 8RForPdtOME. BN &yeibalkyl groups
cycl oal kKyl™ groups i ncl ude cycl opropyl, cycl obutyl,

inobydel cyplepopyl, ayeibbuisd cyblorspityl amf eyalelresy!: hal ogen" and t he
term"hal 0" or "hetero atonl, unless otherw se stated,

The term “halogen” and the term “halo” or “hetero atom”, unless otherwise stated,

designate all four halogens, i.e., fluorine, chlorine, bromine and iodine.

“Lower 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 methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl and
hexyl. When attached to another functional group, lower alkyl as used herein may be
divalent, e.g., -lower alkyl-COOH.

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

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

“Lower alcohol” means a —lower alkyl where at least one of the hydrogens is
replaced by a hydroxy, at any site including the end. Typical lower alcohol groups

include ethanol, isopropanol, and n-propanol.

“Lower alkene” means a —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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designate all four hal ogens, i.e., fluorine, chlorine,
brom ne and iodine. "Lower alkyl" includes both
wa@eeaioghso chai n and branched chai n al kyl gr oupBCTER1004011206
from1l to 7 carbon atons, preferably from1l to 4
carbon atoms. Typical |ower gal kyl groups include
nmet hyl , ethyl, propyl, isopropyl, butyl, t-butyl,
2-butyl, pentyl and hexyl. Wien attached to another
~1dwé alkiylOliala dq@ublebond ameat ledskotle Histons@dedak péthasen@is ibmot

di val - " "
preﬁ[g\éﬁ d %g%Weé @ﬁce{ﬁ 1s|tt]21\geak gﬁaﬁmaglaﬁggp_l Lteg1 ﬁyﬂ?ilcrh Réxxgmaiﬂaqes
indiftR 2 3bftn 91 nel 9 f} gaqteqehﬂﬁummmwméaé gi ven

Si gni ower "al koxy groups include
nmet hoxy, ethoxy, propoxy, |sopropoxy, n- but oxy,

Qfggﬁaﬁﬁwﬁgaa wbasbie byt arEs Birtine (g e gpstinuted
in bikE ggﬁfﬁné with & Eéé?é%ﬁféd@ﬁbs@lﬂ&ﬁgéwmt@émﬁ Y mdbd Eetail the

Pnct ud|n the end. Typical |ower al cohol groups
terim talryl'd elmmmomhlwpnoqamﬁts a mm@rp@p@ﬂ @roupwiigler

S T e o
seﬁ&@ﬁrﬁoﬁlt 12 ddeAGritlhOshRthyA, Qﬂﬂﬁorbﬂﬁ@th&ﬁﬁ; ahfnd alkigh alkoky,

the-1ower al kyl has a double bond and at | east one H
allglcarhaopl, ez, @ﬁrquré/é,eal@xw@arb?é@%r%@bﬂt:n dieptye cTBREH

k th i
RSP e fopl B ARLL AL g ot e
niRfO GI&1-S0di, ﬁﬁﬁﬁtyi%@; &ml(ﬁn@ an dA:hy like. saagmmaﬂmreafemdeinphenyl.

group. Wier e i ndi cated herein, aryl may be substituted
in og; or nore positions with a designated substituent
o su I r e
i e{t:eg tn? Iaggn s 'SPB ?n ?rﬁvteisaéd ém%)ﬁgrﬁaeﬁ lggrméiﬂé/riy argﬁb.ﬁtﬂ
h&ér@@l@h&\hhg borgihing raa]elast onelhetmesat@n eclestedhivprg N, O and S. Where

substituents, prefer ne
inflisefed Bergian hq:t9rogryl may %e s st?tutedtlr? 0}1!:1 cr)rer%bre pom%ons with a designated

substituent or substituents.

“ICs,” refers to the concentration of a particular compound of the present

invention required to inhibit 50% of in vitro 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 inorganic
acids or organic or inorganic bases. Sample acid-addition salts include those derived 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, succinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample base-addition

salts include those derived from ammonium, potassium, sodium and, quaternary
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sel ected from hal ogen, trifluoronethyl,

trifluoronethoxy, am no, alkyl, alkoxy, alkyl carbonyl,
wey@so4o1s@r banoyl , al koxycar banmoyl, net hyl endi BXE/EP2004/011206

car boxy, al koxycarbonyl, am nocarbonyl,

al kyam nocar bonyl , di al kyl agi nocar bonyl, hydroxy,

nitro, alkyl-S0 2-, am no-SQ2-, cycloal kyl and the

like. Particularly preferred is phenyl. "Heteroaryl"
amffRaiien Bydeo:@desPsuvh i esrasanplspetiiastbgd amponiunchiydeotige. The

aromatic_heterocyclic anq cont ai nji ng, at .l east_one
chaveipal mepdifiiestion ef e phasmapeias qompANdSL c\fiRg) dto iRl 4t el

i L. r . ' i N . .
nE o SR TP B Qe il o
ché&mibsltstabilantess., HylefdsBSpiciat Apwaliilitytdsolabilityeof coatpoumdsofSea e.g.,
particul ar conpound _of the present invention required
HL. Aaiselshiabi Phagmoeeghos] Dassae griad Heig {A L g ot Ao £8- 1995)
at@ﬂﬁb&@&?ﬁﬁ%%ﬁ%bn- "Pharmaceutically acceptable salt”
e

ers to conventional acid-addition salts or
base-addition salts that retain the biol ogica

e R

ex@ BADER., HeahdH9RE oo G119 2.cRbtaBleGal sEbstintibPAGRdKIR to the
sed. Sanple acid-addition salts include those

suljectity gtiomrtbapartiorlernonponed Wedwindsierad hydrochl ori ¢
acid, hydrobrom c acid, hydroiodic acid, sulfuric
acid, sulfamc acid, phosphoric acid and nitric acid,

and “phasgcsacilkedcépian anganifes &ch emventidnaig esterified
p-tol uenesul fonic acid, salicylic acid,

compivachefSotmiun bavies aicarbyal BouR.cTRich e rawie thedyigfogical
itric acid || i ' id, ri e Y
s By A6 mpl A A A b BRGraE n e
orfidny)ad tHe cffepBRbing Wotiverattmsglickvid. siodhepregent jnvention, esters
quat er nar yanmoni um hydr gxi des

such as for e :
mayche prAtsnh T AR RICUTES & RO PRACHR, 'ﬁgéﬁmxamples of
g1 b S RhcR B2 i TPOHHh fhl oBrresBbAE:
esfgﬁ tg1boug§ \2’%10? Q{esél%a%ﬁg rl? HIRESY b &dlyz&D c. rresp g
carboxylic acids are those in which the cleaved hydrogen is replaced with -lower alkyl
which is optionally substituted with heterocycle, cycloalkyl, etc. Examples of substituted
lower alkyl esters are those in which -lower alkyl is substituted with pyrrolidine,

piperidine, morpholine, N-methylpiperazine, etc.

Further information concerning examples 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. Ansel et. al., Pharmaceutical Dosage Forms and Drug
Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of
Drug Design and Development (2d Ed. 1996) at pp. 152-191.
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known technique which is used in attenpting to inprove

properties involving physical or chem cal stability,
we2@5/04hygr oscopi city, flowability or sol ubilirpgr/BP2004/011206

conmpounds. See, e.g., H Ansel et. al., Pharmaceutica

Dosage Forms and Drug Delivejy Systenms (6th Ed. 1995)

at pp. 196 and 1456- 1457. "Pharmaceutically

acceptable,” such as pharnmaceutically acceptable

car Imhe preset@bplifibn inebporatdztbyrsfeftned ﬂi&fsdnﬁgmcﬁls Provisional
accept abl e and substantlalg% non-toxi c to the_subj

Arsleatondio FOHA: Gﬁgﬂqd«ﬂm M5 1 bt GRS Fa e
y t f
P T ke B AR nd of formul a |- having

af?arboxyl group, mhlch esters retain the blologica
ef fecti veness and propertjes of the ounds o
For e eoaaAen HPeBpRtes AUt IOFt CORBOTP g fowRyising o
ledsD 6n LR HRARO BRI E dr YPhERERENIailF adhidble salt fHefeof, and a
present ‘I nvention, esters may be present, for exanple
ph\ahmoeutfc’hllyacoeﬁﬁklcamerl ower al kyl - COOH. Exanpl es of
ester groups which are cleaved (in this case
hydgolyzed) invivo to the corresponding car boxylic
acids are those jn which the cl ave en is .
r epl BsadampacRUticpbyRERPOSItRYT caRre Hil%lstsﬁé rfg’& example in the
CirgERE Ml Cor HRPeRBh E¥dsulelsbluti 1
fo%élgﬂa?ﬁee? o?a t%stliutéed Iovve?r al %?I es%{ﬂg}l; asre;l toﬁsoggm sions
orlsnspmhsloﬂm “Theywean albklyd adrmmstg:b@krmtaﬂﬂse donvaxempleyinrthe fogmmd,

peri di ne, ol i ne, azin
Supﬂ?sﬂtﬁ’é?s Pﬁ?*ﬁ?@ﬁ‘%ﬁ HOTSATRIS nfnntgX g‘%ﬁﬁ‘%ﬂ@?t&n SOﬁl C’{lsne use
of esters for the delivery of pharmaceutical conpounds
IS available in Design of Prodrugs. Bundgaard H. ed.

(El Sﬁ}” ?é(%o oggg)sﬁioﬁ&)f fie p@géﬁlmﬁhﬁoﬂompnsmg compounds

Phar ma Forms and Drug
of formula I, and/ or the salts 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 therapeutically inert, inorganic or
organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts
can be used as such carriers for tablets, coated tablets, dragees and hard gelatin capsules.
Suitable 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, invert sugar and glucose. Suitable carriers for
injection are water, alcohols, polyols, glycerine, vegetable oils, phospholipids and
surfactants. Suitable carriers for suppositories are natural or hardened oils, waxes, fats

and semi-liquid polyols.
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Del i very Systens (6th Ed. 1995) at pp. 108-109;
Krogsgaard-Larsen, et. al., Textbook of Drug Design
waoesDeasd opnent (2d Ed. 1996) at pp. 152- 191. ROT/EPE®04/011206
present application incorporates by reference inits
entirety U S Provisional Application No. 60/471, 690
filed on May 19, 2003, entitled 3 utam ne Fructose-y-
Phosphat e Anedot ransferase (GFAT) Inhibitors. The

Pr e3REPharMYSAtibA PrepaSboR ¥ ialle SoMaRI preRethg sgehts, solubilizing
conpositions conprising at |east one conpound of

agernm stabitizing agqmta “@ﬁmé@&teﬁ&léﬂ TngageRst syfsPieniyg agents, coloring
her.eof

s g R LR bR SRR e et B ons o

ant@xdddnys. They cﬁi(ﬂm)d:(ﬁltamnotﬂlbtethémpmtloéll}t *aihheéﬂessubs,’c@atee,dncludmg

tabl ets, dragees, hard or el.atin capsul es,
ad@@P@ﬂP@ﬁ@lmgﬁﬁ@§P8ﬁ§r@Wn§ﬁ§ﬁ@ﬁ§%B & Theypcan al so be

adm nistered rectally, for exanple, in the form of
suppositories, or parenterally, for exanple, in the
f or Mhetompguads bf)ﬂle mﬁsent iirorestiorTdre ugdfalraseneligaisats for the

conposj ti ons a% eég Tinin agﬂ?j Pf)? { %g@giaﬁg n@‘%ctwe fnglount is

treaigepbeiere B

\mhﬁﬁﬁﬁgﬂﬂhﬂﬁmaﬁﬁ manufactured in a manner that is known
e art .g. by neans of conventional m xing,

encapsulatlng, dlssoIV|ng, granulatlng, enmul si fyi ng,

entrap hi. |
Theddb et Foar eapar S B IESILh BEPRaPl A EREg o o
in¥ntiBn Eﬁﬁ?a@f%ﬁin‘%ﬁhb Yindit @Ad mal BOdgamiifiedin axmgaet known in the

carriers actose, corn starch or derivatjves thereof,
art, &luch dstegamilt baadjustest tojthesindiyidus] regwirgenis B paghypasticyiar case

ing 136 i el Supiadin SARL b AR, Fo S AT RS AR Llgt e
cohditioH b g skl de wetge tmkﬂaﬁerﬁ ibking tmmeés hagﬁlhefaiitns the case of oral
or 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 appropriate, although the
upper limit may be exceeded 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 formula I, wherein R! is - COOH, lower
alkyl-COOH, (CH,)NHC(=0)R’, -CH,NHSO,R’, or —~(CH)—R™.

Further preferred are compounds of formula I, wherein R! is -COOH, -lower
alkyl-COOH wherein —lower alkyl-COOH is ~CH,COOH, or ——(CHz)n—R”’.

Another preferred aspect of the present invention are compounds of formula,
wherein R! is -COOH or —(CHz)n—RM and R is an unsubstituted heterocyclic ring.

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

Further preferred are those compounds of formula I, wherein Rlis

-(CH2):NHC(=O)R’ or —CH,NHSOR".



Dependi ng on the nature of the active substance, no
carriers are generally required in the case of soft

w@edoapinscapsul es. I n such case, the phar maceurCT/EP1094/011206
acceptable carrier is deened to be the soft gelatin
capsule. Suitable carriers fypor the manufacture of
sol utions and syrups are water, polyols, saccharose,
i nvert sugar and glucose. Suitable carriers for
| Nj Acfuithd pRéferrbéabodiba ol Heprespal it dnSion gleydaipbisds of
vegetabl e oils, phospholipids and surfactants.

formyla lawherealt 1 is dgwerfaeyl-supposi t ori es are natural or
nar ARG @Il P are WCE SombGihnds BPRrAEH Wtk TROLER] S 11
The™ p FASeeULT ca pre arations can al 8o contain
pr ea@bihengrefeped hspectsefl thpresent ingerdpantsthost @hipouadsf formula
agents, wetting agents, enulsifying agents, sweetening

5 L‘ﬂﬁ@%ﬂ§ﬁl%oloring agents, flavoring agents, salts for

varying the osnotic pressure, buffers, coating agents
or antioxidants. They n al so contain other
t her apeutigcal | ' [

addi tional agti fedi ents ot her Q_t hdse of
formula I. ds of ohe pres nvent|i on are
useful aRMel ¢4 for the treatme pe

di abet es. Detefmination of a theR&peuft@al Y effective

amount is within the skill in the art.
therapeutically effective amount oRfdosage of a

compound accor di ng t IS | ' - Wihi n
B G A e e S
t he Agfother dasp@eovht brebent anjentidnede the colpounds of formula I,
i ndi vidual requirements in each particular case
10 whergih ¥dB - t he specific compound(s) being adni ni stered
t he }.. [yl ' e bei ng
tr oAby e} EBhbhas bRRARRT A28 8 P,
R'gengg a(CH,) Rt &1, waseindt* & al unsubstituted ring,

-COOH, -CH,COOH, -lower alcohol, -CH,OCHj, or —CH,;NHj;;

R?is
15
R3
X X\
_ or
=
R4 X R6 S
R6
wherein
X is —CH or —N;

20 R:RY R’ and RS are each selected from the group consisting of:
—H, — lower alkoxy,
-N(CH,)CHs,

-lower alkyl, and —O-lower alkene; or
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or parenteral admnistration to adult humans wei ghi ng

approximately 70 Kg, a daily dosage of about 10 g to
W@b®sn4a 5000 g per day shoul d be appropriate, BUT/RP20GH011206

the upper limt may be exceeded when indicated. The

daily dosage can be adminisyered as a single dose or

in divided doses, or for parenteral adm nistration, it

may be given as continuous infusion. Preferred are

wmbm6 26 6sHhuRfts ba aﬁﬁl‘:éﬂﬂ hﬁg barbyh £l rbp‘ﬁbndtl‘cy R’ and R®
COOH, |ower al kyl-COCH, (CH) =O R9, -CH NHSO R7,
togethe(r @ch)the Critoms tpufrhlﬂeﬂlep pr@fa@wl@é eiFea ¢ BFp BIFApsTeg saturated
|, wherein RL is -COOH, -lower alkyl-COCH
036998%%1“& ower al kyl-COOH is - CHCOOH, or y( CH) -
R14.pufiet fieferrbd eqhd @ﬂnﬁﬁmmtsf fofmilh § witesse Alowienalipitis orethyl,
are conpounds of fornmula |, wherein Rl is
~lowegeicphol 1mme@wwlRiwqr§11@ﬁy iFTaheny: tdec dw&@%‘ &9% 18 —
C%hgg)fﬁlso preferred are conpounds of formula
Rl is tetrazole. Further preferred are those
c o MRS pedfertadl aspiéad of the\phesemi imveﬂﬂiom &rec()ﬁpbl)ndhlldﬁfcrﬁ))lﬁg,

R7. 12 A furth
whsngF ek, TR AEe S TP e RBBUACEODP STOINOFRL]

I [
ﬁé\gl%p(;vgt %%gﬁvl# 5’1} !3(91\951[18 ﬁ‘!)rlﬁyl V\Eﬁ é@gﬁ%m Q’Eo%fs:‘m_l (@Hggz ﬂoﬁgﬁgxy which
cqetisefisred tad penbbn afontshfhahx ek HD-lowsratkene whigheontaing drom 1 to

conmpounds of fornula I, wherein R2 is or
4 carbon atoms; or

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

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)-isoquinolin-1-yl}-methanone,
and

(Naphthalen-1-y1)-[6,7-dimethoxy-4-(1 H-tetrazol-5-yl)-isoquinolin-1-yl]-methanone,
or a pharmaceutically acceptable salt thereof.

Preferred are the compounds of formula I selected from the group consisting of:
[6,7-Dimethoxy—4-(1H—tetrazol-S-yl)-isoquinolin-1-yl]-quinolin—3-yl—methanone, and
[6,7-Dimethoxy-4-(1H-tetrazol-5 -y1)-isoquinolin-1-yl}-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-5-yl)-isoquinolin-1 -y1]-(4-methoxy-naphthalen-1-yl)-
methanone,
[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1 -y1]-(4-dimethylamino-naphthalen-1-y1)-

methanone,
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\ X Further preferred are those conpounds of fornula
I, wherein X is -CH Another preferred aspect of the

W L@Sso#tS nyenti on are the compounds of fornul BCT/EP2004/011206
wherein X is - N Further preferred are those
compounds of fornula I, wheyein Rl is -(CHb) R14 and,
wherein R14 is an unsubstituted ring, -COOH, -CH COOH,
-lower alcohol, -CHOCH, or - CHNH; R2is or R4

[6, M2 6ihBxy<41(1 H-1684261-5-yl)isdq@inoRd. 1 -JRp (4-adthyRiaphite] el hil)-
selected fromthe group consisting of: - H - |ower

me&aﬁm\,\he; N( CI; ) E]:H , -lower al i(lyl , and -0-1ower alkene;

o3t G S SO SRR BRI A AR, 0

mefHafBbfe,t 0 Whi ch they are attached forma 5 or 6

(6 FEme e drisbReobt DO 1 We- B PRI FyD

meithc’angrl?et, hyl’,

[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-y1]-(1,2,3 ,4-tetrahydro-phenanthren-9-

yl)-methanone, and

[6,7-Dimethoxy-4-( 1 H-tetrazol-5-yl)-isoquinolin-1 -yl]-(2-methoxy-naphthalen-1-yl)-

methanone;

or a pharmaceutically acceptable salt thereof.

Further preferred are the compounds of formula I selected from the group
consisting of:
1-(4-Dimethylamino-naphthalene-1 -carbonyl)-6,7-dimethoxy-isoquinoline-4-carboxylic
acid, and
1—(4—methoxy—naphthalene-1-carbonyl)—6,7-dimethoxy-isoquinoline-4-carboxylic acid,
and 6,7-Dimethoxy-1-(1,2,3 ,A-tetrahydro-phenanthrene-9-carbonyl)-isoquinoline-4-
carboxylic acid;
or a pharmaceutically acceptable salt thereof.

Moreover preferred is the following compound according to formula I:
6,7-Dimethoxy—1-(naphthalene-1-carbonyl)-isoquinoline-4-carboxylic acid, or a
pharmaceutically acceptable salt thereof.

Further preferred is a process 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
Z
X
~ N

2

O R



-l ower al cohol is -nethanol, -lower alkoxy is

-met hoxy, and -lower alkyl -COOH is - CH - COOH.
wo\pwslerspr ef erred aspect of the present i nvenPCDRPRNE011206

conmpounds of fornula I, wherein R3, R4, R5, and R6 are

each selected fromthe groupsconsisting of: -H -Iower

al kyl which contains from1l to 4 carbon atons, -I|ower

al koxy which contains from1l to 4 carbon atons, -halo,
in 813G resSndeVNaNG |ak€ NI, Oh kishpreferubhi DSIH in@rdet td obtdin@aoimpound

atons; or where R5 and R6 are substituents on adjacent
acqaréigs éafos®nlaat ons, optionally R5 and R6 together with

the C atonms to which they are gdyched forma 6

menbered saturated carbocyclic¢/ring. Further preferred

are the conpounds of formula cted fromthe group

consi sting of:

(Napht hal en-2-yl)-[ 6, 7-@li

i soqui nol i n-1-yl ] - metfhano

-yl)-[6, 7-di met hoxy- 4- (| azoJN5-yl)-isoquinolin-I

-yl]-nmethanone, or a p ceut™Ncal |y acceptabl e salt

thereof. Preferred are the conpgunds of fornula I

sel ected fromthe group consi LSOF

[6, 7- D net hoxy-4- (|l Htetrazol -5-yl)-isoquinolin-I-yl]-
W‘Féé‘j"i{}m i n-3-yl -nmet hanone, and

, /- Di met hoxy-4-(lHtetrazol -5-yl)-isoquinolin-|-yl]-

Ryidg nol i n- 8-yl - net hanone, or a pharnmaceutically

acceptable salt thereof.

<4- (I Htetrazol -5-yl)-
apht hal en- |

S

e e
~
X or ‘
Xis CHor N;
R¥isHor CH;;

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

or

b) the reaction of a compound according to formula

N
Z
/O NS
N
o
07 ~R?

in the presence of a base, preferably NaOH, particularly in the presence of EtOH and

10 H,O in order to obtain a compound of formula



Al so preferred are the conpounds according to formula
| selected fromthe group consisting of:
wQ 2g03/0Di1tset hoxy-4- (1 Htetrazol - 5-yl) -i soqui nol PCF/EP200}/011206
(4- met hoxy- napht hal en-1-yl)- net hanone,
[ 6, 7- Di net hoxy-4- (Il H-tetrazgd-5-yl)-isoquinolin-1-yl]-
(4-di net hyl am no- napht hal en-1-yl) - nethanone, 14
[ 6J- D met hoxy-4- (I Htetrazol -5-yl)-isoquinolin-Il-yl]-(
4- et hyl -i i apht hal en-Oxy| )OHnet hanone,
gZaAIIyLoxy-naphthalen- -yl)-[6
- di met hoxy-4-4! H-tetrazol -5-yl)-isoqui in-I- -
met hanone, //é X i quinotin-t-yl]
[ 6, 7- D net hoxy- 4- jetrayol -5-yl)-isoquinolin-I-yl]-
(7-nethy|-napq5 nmet hanone,
[ 6, 7- Di net hoxy=4- (| Htetfrazol -5-yl)-isoquinol ml-yl]-(
|, 2,3, 4-tetrahydro- phenart hy.en-9- yl)-nmet hanone, and
[ 6, 7- Di et hoxy- 4- (1 H-©ét r ol - 5-yl ) -i soquinolin-1-yl]-
(2- met hoxy- napht hal en-1-yl)- nethanone; or a
pharnac§ytically acceptabl e salt thereof. Further
wheefrerR%e6é are the conpounds of formula | selected from
the group consisting of:
1- (4- D net hyl am no- napht h
-car I 7-di met hoxy-i

| ene-

:n.‘ |i ! i e-4- carboxylic
and R*' is H, OCH, or N(CH,), .

Also preferred are the compounds of formula I, when manufactured according to

or

the above process.
Further preferred are the compounds according to formula 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 II diabetes.
Another preferred aspect of the present invention are pharmaceutical
composition comprising a compound of formula I and a therapeutically inert carrier.
Further preferred is the use of a compound of formula I for the preparation of
medicaments for the treatment and prophylaxis of type Il diabetes.

Moreover, preferred is a method for the treatment of type II diabetes in a patient in
need of such treatment, comprising administering to the patient a therapeutically effective
amount of a compound of formula I or a pharmaceutically acceptable salt thereof in an

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

The compounds of the present invention may be made as indicated or in

accordance with methodologies known to those of skill in the art.



acid, and |

- (4- met hoxy- napht hal ene- | - car bonyl ) - 6, 7- di met hoxy-i soq
W@ Rwsl#es 4- car boxylic acid, and PCT/EP2004/011206

6, 7- D met hoxy-1- (1, 2, 3, 4-tetrahydr o- phenant hr ene- 9- car

bonyl ) -i soqui nol i ne-4- carbpxylic acid; or a

phar maceutically acceptable salt thereof. Moreover

preferred is the foll ow ng conpound according to
Geheyal'Byathktic Scifephdsmet hoxy-1 - (napht hal ene-

| - carbonyl ) -i soqui nol i ne-4-carboxylic acid, or a

phar maceutically acceptable salt thereof. Further
séﬂéﬁgqred is a process for the preparation of a

conmpound according to any one of clainms 1 to 19

conprising a) the reaction of a conpound according to
lfornula15 in the presenced NaN and NH G and gthyicarbamate,
o.pr ef erably DWVFi n_NHQIME to optai m.a conmpound a%@@qé’r}%q
o ™R Mul a wherein R2 s or X i or N ,R3' is Hor

b : ®5 i s N OCH of "OCH CH= N ooH TN
P Et,0, ethyl- )

0
| formate
07 H
| N
o) | =
N Ph,0, H,S0, 5 Q POBr,
o ' 230 °C .
| | — -

anisole

N
| Z
O A
~N

~o



or b) the reaction of a conmpound according to fornula
2" in the presence of a base, preferably NaCOH,
w@asosieub@arly in the presence of EtOH and i n oPCEEP1004/011206
obtain a conmpound of formulawherein R2"is or and R4"is
H OCH or N(CH ) Also preferged are the conpounds of
formula I, when manufactured according to the above
process. Further preferred are the conpounds according
Schemk@ nul a | for use as therapeutically active
substance. Al so preferhed_are t he conpounds of fornmula
| for the preparatio hredi canents for the
prophyl axi snand ther%ﬁéNof tépe di abetes. Anoth
ef erred spect of t prest@d invention are
aceutlj cal conposition conprising a-©

e

pre g R the use of @ comppound of f\eb G
e P 4tion of MmMfi.camsrits for the treatnent [and
prophyl axiys of type Il diabgetes. Mreover, pref
is a method for the treat t of type Il diabetes i'h a
patient in need of such treatnent, conprising
adm nistering to the patient a therapettically
ef fective anmount of a dahpdihel, &MH gr'nul a | g a
phar maceutically acceptable salt thereof in %
=1
Na N R'
0 - N
e X
N
~o =
O/ 2 o R*
R may be, e.g.,

-CNHCH,CH,-unsubstituted R®

-C(=NH)-unsubstituted R®

R2- may be, e.g., -C(=NH)-N-lower alkyl

A b e
R 5
— R
X T @
R

X, R¥, R and R% may be, e.g.,

X-CH,N
R® - H, CH,
RS' - H, OCH,, OCH,CH=CH,

RS - H, OCH,, N(CHs),, CH,



amount of from about 10 g to about 1,000 g per day.
The conpounds of the present invention may be nade as
w0 pasoated or in accordance wi th net hodol ogi esP&IBRIV04/611206
those of skill in the art.17 General Synthetic Schenes
Schenme 1 ethyl carbamate, Nafgve toluene, H SO Et O
ethylformate HN Ph OH SO POBr, 230 ani sol el8 Schene
2 NNaH DV, HNaN, NH Cl, DW ' Rl- may be, e.g.,
SchbhifdB CH - unsubstituted R8

No |
AN _N
=N 2
| ~ \ N\ NaH o
7~
0] X AN
~ ~N
N
o 2 DMF, OYR o
Br H 07 "R
0] OH 4
R
__.——» —___>
~N =N ~ ~N
EtOH, H.,O o] O
@) R o] R
R may be, e.g.,
-(CH,),-COOH, -lower alcohol,
-CH,OCHj, -CH,NH,,
-CH,NHSO,CF;, -C(=0O)R?®
R?' may be, e.g.,

Lo

R4 may be, e.g., H, OCH;, N(CHj),
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-C(=NH) -unsubstituted R8 R2'- may be, e.g.,
-C(=NH)-N-l ower alkyl X, R, R5' and R may be, e.g., X
WO 2@@5t04015§ CH R5 - H, OCH , OCH CH=CH R? - H, EXOHEP2004/011206
N(CH ) , CH19 Scheme 3 N NaH \ DMF, H X>H NaOH EtOH, H
Oj RO RL" may be, e.g., -4fcH ) -COCH, -Iower

al cohol, -CH OCH, -CH NH ,

Example 1
(Naphthalen-2-yl)-[6,7-dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl]-methanone,

trifluoroacetic acid salt

N=N

NN 0

F%)L

0 ~ FZ °
~ N

To the mixture of homoveratronitrile (17.7 g, 0.1 mol) and sodium methoxide (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 precipitation was collected by filtration, washed with water
and dried to afford 2-(3,4-dimethoxy phenyl)-3-oxo-propionitrile as white solid (19 g,
93%). LC-MS m/e caled for C1;H11NO3 (MH") 206, found 206.

To the mixture of 2-(3,4-dimethoxy-phenyl)-3-oxo-propionitrile (20.5 g, 0.1 mol),
urethane (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 slow distillation to a
volume to about 50 mL. The cooled mixture was filtered and the precipitate was washed
with benzene and dried. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 20%
methylenechloride) afforded [2-cyano-2-(3,4-dimethoxy-phenyl)-vinyl]-carbamic acid
ethyl ester as a solid: LC-MS m/e calcd for C14H16N,04 (MH") 277, found 277. "H NMR
(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 diphenyl
ether (230 mL). The mixture was heated to 2300C for 6 hr. After cooling, ether was
added to precipitate the solid. The resulting solid was collected by filtration, washed with
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-CHNHSOCF , -C(=OR 8 R2" may be, e.g., may be,
e.g., H OCH N(CH )20 Exanple 1

W@ Maslsiad en- 2-yl ) -[ 6, 7- di met hoxy-4- (| Ht et r azRCF/BP3003/611206
i soqui nolin-1-yl]-nethanone, trifluoroacetic acid salt
To the m xture of homoveratppnitrile (17.7 g, 0.1 nol)
and sodi um nethoxide (7.7 g 0.11 nol) in ether (300
nm.) was added the solution of ethyl formate (8.2 ni)

eﬂ%eﬂ aﬁhﬁh@tﬁed( 10Qffotd) 6,7Mimettioxy-d Fc&;ovh%—dﬁtyﬂropiemwm@mﬁdt@monitﬂle
or

3 d Th d
20dsndd 1k w  Broah soovaigh s waed i febe T isptiqn. LC-MS
m/e:l:glgii%'r)cz A0, @?g')%ﬂﬁnﬁﬁﬁl c acid to pH = 3, the

resultin tion was collected by filtration,
washed mnth mater and dried to afford 2- (3 4- dlnethoxy

phenyl ) - 3- - prqpionit wh
R S R R L i s
mlgib? aﬂﬁ%&@%e to1|~1u8 )?))/(ylgorél#%/e 370 f 244 mmol) in anisole & 30 mL) was heated to

oxo-propionitrile (20.5 g,
8000 forol2) h.. Thesdieame agdegregs POBL wek )remqmvesidqylf@%/ gveporator. The

B AT T Lo e 1 e
thpgroﬁugﬁ%vgd Slidabte@GinhiRorm of lwlﬁgirﬁc ahyetivadS@adhied withesaturated

oled mxture was filtered and the precipitate was
aqma@tsesddwrt terbrmateaiobitigndsaiiated aquePBs PR 6 flé@?%twl (20 mL),

%V%F gﬁlgrl&e%%fugx} squg%a}ep? tPreg 3&%’ QorBeitate R Xacuo to afford a brown solid.
F]har ShremarograpBy AMettiaBilion xyl- q@h@mw ekl yﬁdthy}a‘rebldnnde) afforfled 1-
thyl ester as a solid: LG M Pie caled for C H N O
bl(omq §,7 ;glweth@@fulﬁqg@mneﬁ qagpenitrile (7.5 g, 7C5 %) as a brown solid. LC-MS

m/e caled for Cp,HoBiN,O, (MH') 293, found 293.

Sodium hydride (11 mg, 0.26 mmol) was added to a stirred mixture of 1-bromo-6,7-
dimethoxy-isoquinoline-4-carbonitrile (50 mg, 0.17 mmol), 2-naphthaldehyde (40.6 mg,
0.26 mmol), 1,3-dimethylimidazolium iodide (16 mg, 0.26 mmol) in DMF (2 mL). The
reaction mixture became dark color. After 1 h, water (4 mL) was added to the above
mixture, and extracted with chloroform (6 mL). The extract was washed with water (4
mL), dried over sodium sulfate, filtered 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 DMF (2 mL) was stirred at 100°C for 24 h.
After removal of solvent, the crude product was purified directly by HPLC (Reverse C18,
10%-90% acetonitrile in water in 10 min) afforded our desired product as a solid. LC/MS
m/e caled for Cpp Hig Ng O3 (MH") 412 found 412.



(300 MHz) conpatible. Concentrated sulfuric acid (0.4

nm.) was added the the m xture of [2-cyano-2-(3, 4-
wa@lewenkazxy - phenyl ) -vinyl ] -carbam ¢ aci d et hyl BGI/EP2004/011206

(33.5 g, 121 mmwol ) and di phenyl ether (230 nL). The

m xture was heated to 2300G4or 6 hr. After cooling,

et her was added to precipitate the solid. The

resulting solid was collected by filtration, washed

wi th21 ether and dried to afford

6, 7- di met hoxy- 1 - oxo-1, 2-di hydr o-i soqui nol i ne- 4- car boni

trile (20 709, 74.1% " asExaBPW solid which was used

\I@S’%hl? g‘ 5% t HI}‘%%%; ng-ﬁﬁ}u)ﬂtrﬁil% 8?1 [ Guitdlit9-yiHhethatdne,

6, 7- di net hoxy | - oxo- triffrotloduvgtic aeidsaljui nol i ne- 4- car boni
trile (8 g, 35 mmol) and p %Phorus oxybrom de (70 g,
244 nmol) in anisole ( 30 pl)jwas heated to 80 oC for
h.. The solvent and excess PEBr pVA%ue renoved by rotary
evaporator. The resul tg ngso\i dF Rashed with hexane
and dried. The solid @ IN\/ ddded to ice and the
product was extractedgn sHltor of orm  The organic

| ayer was washed w th saturaled=gquious sodi um
carbonate sol ution, saturafed papeads sodi um chl ori de
sol ution (20 m), drl ed over maghesi um sul fate,

r&d BERALR Lﬁdﬂmecavmumeh@ea(ﬂfze Indnai) beoused
° SIMI aﬂg) mgsh chr omat 03% aphy (Merck Silica

6
inAeai- napbthaldebydn/(0@naenolbra aftord Hremspdpshass PSona Poms mre

6,.7- line-4-carbonitrile (7.5
Cag“, ?5%2%§g@g%x%o |§&4EJO-I\/B me calcd for C HBrN O
(MH) 293, found 293. Sodium hydride (11 ng, O0.26

mol ) was added to a stirred m xture of |-brono-6, 7-
di met hoxy- i soqui nol i ne- 4- %8St rile (50 ny, 0.17

10 [gHHJ)i)nieté&x@ggmﬁ-%étgmg-%fl)(i%)qlﬁn&Hl 1-yl]-(4-methoxy-naphthalen-1-yl)-

methanone, trifluoroacetic acid salt

Similar to example 1 except that 4-methoxy-1-naphthaldehyde (0.26 mmol) was used
instead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS m/e

15  calcd for CosH1oNsO4 (MH') 442 found 442.



0.26 mmmol ), 1,3-dinethylimdazoliumiodide (16 ng,

0.26 mol) in DM (2 nL). The reaction m xture becane
walaook/oeabor. After 1 h, water (4 nL) was addedP€DEP1964/011206

above m xture, and extracted with chloroform (6 ni).

The extract was washed w thyyater (4 nli), dried over

sodium sul fate, filtered and concentrated in vacuo to

afford a solid which was used w t hout further

purification. The nixturgxmﬁpabove solid (0.17 nmol),

sodi um azi de (34 , 0.51 nmol ) and amoni um chl ori de

( 27[%Dlmemxwﬂdﬂ§1-ﬁ6ﬁamh5 rli*lﬁ?ﬂ)mwae Loyli-(4-dimethylaging
for 24 h. duct
wes pur i FEREAGERRYSneRapil ifforoh bl EE DiluC

acetonitrile in water in 10N¥ n) afforded our desired
product as a solid. LC/ MS ¥ 9NcaI§d or CNO (M)
412 found 412. 22 ExanQJe 2 F 0
[ 6, 7- D net hoxy- 4- (Ikkt-l Yoy 5-ylg-isoquinolin-1-yl]-
qui nol i n- 3-yl - met han N [ [
Simlar to exanple 1
3- qui nol i necar boxal dehyde (EF.\%
of 2-napht hal dehyde (0.26 mo
as a solid. LCYNB nie calcd f
found 413. Exanp
Sifgla® tDexeaio >1yemapzt| mratt Edimagthylamsingt lroapbgldehyle (0-36. pymel) was
S%?ﬁl 11?5%}2 g?cnagﬁltaﬂl%h S(Ié) 2%'% ﬂFEB Q%Rf‘ﬁl’e e{)ro uct as a solid. LC/MS

eri c acl ar to ex 1 except

midtated4onELHoXKOL (MEPM Itabdedyide (0. 26 mml) was used

r"wf) was used instead
o wfford the product
HNO(M) 413

Example 5
(Naphthalen-1-yl)-[6,7 -dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl]-methanone,

trifluoroacetic acid salt

N
N 37/l
(@]
~ N

Similar to example 1 except that 1-naphthaldehyde (0.26 mmol) was used instead of 2-
naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS m/e calcd for

Ca3H17NsO3 (MHY) 412 found 412.



i nstead of 2-napht hal dehyde (0.26 mml) to afford the
product as a solid. LCMS me calcd for CHN O (WH)
waapspeousd 442. 23 Exanpl e 4 PCT/EP2004/011206

[6, 7- D net hoxy-4- (|l Htetrazol-5-yl)-isoquinolin-I-yl]-
(4-di met hyl am nonapht hal en-14 -yl') - met hanone,
trifluoroacetic acid salt Simlar to exanple 1 except
t hat 4-di et hyl am no- | - napht hal dehyde (0.26 mml) was
used i nstead of 2-naphthal dehyde (0.26 mmvol) to afford
the product as a solid. LCOMS nmfe calcd for CHN O
(MH ) 455 found 455. Exanple 5
(Napht hal en-1-yl)-[6, 7'%&‘2&1’3%'4'(' Htetrazol -5-yl)-
i soqui nolin-I-yl]-nmetlianone; trifluoroacetic acid
Bail-Dine ok ypa-(18-tetramseylFisog gimptin t1hp}-(4-methyhnaphthalepele y)-
(0.26 mmol ) was used instead of %1 na(ﬁh thaI dehyde

5  (0.26 mmol) to dPeARORGINRGALaucAIGSAl, g, Lo Ms
me calcd for CHNO (M{) 412 found 412.24 Exanple 6
[6, 7- D net hoxy-4- (|l Htetrazol -5-yl)-isoquinolin-I-yl]-
(4- met hyl - napht hal en-1 -yl )- nethanone, trifl uoroacetic
acid salt N=EN M- F

10  Similar to example 1 except that 4-methyl-1-naphthaldehyde (0.26 mmol) was used
instead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid. LC/MS m/e

caled for CosHioNsO3 (MH') 426 found 426.

Example 7
15 (2-Allyloxy-naphthalen-1 -y1)-[6,7-dimethoxy-4-( 1H-tetrazol-5-yl)-isoquinolin-1-yl]-

methanone, trifluoroacetic acid salt




Simlar to exanple 1 except that

4- met hyl -1 - napht hal dehyde (0.26 nmol) was used i nstead
w@Ro02/0sEpht hal dehyde (0.26 mmol) to afford theP@r/BP2004/011206

as a solid. LOMS me calcd for CHN O (VWH) 426

found 426. Exanple 7 (2-Allykoxy-naphthal en-

-yl)-[6, 7-di met hoxy-4- (|l Htetrazol -5-yl)-isoqui nolin-

-yl] - nethanone, trifluoroacetic acid salt25 Simlar
Slﬁlﬂaﬁt@aﬁﬂrﬁ—plé lexgoept tHahatallRtoald lyhapkthaldehyaighiol2sl setoj)deas used

ins61 9¢ 4 DATEIBABYIN D 29 DAL, CaSiTord By prpaogicaa Lol LS me
d 468. Exanple 8
Cafag,f% o et ﬁwW %@é’?ﬁ‘g&f ognw )- i soqwaggl nol- yl]-

(7- met hyl - napht hal en- 2-yl ) met hanone, trifluoroacetic
acid salt Simlar to exa pi%gxcept t hat

3 7- met hyl - 2- napht hal dehyd "(’ﬁ‘ mol ) was used i nstead

- @t NEapBERACE y1)-

A R T s (e U NS D S
found 426. ExanplmeetBanone, trifluoroacetic acid salt
[ 6, 7- Di net hoxy-4- (|l Htetrazol -5-yl)-isoquinolin-I-yl]-
qui nol i n- 8-yl -met hanone, trifluoroacetic acid salt?26
Simlar to exanple 1 except th@}
8- qui nol i necar boxal dehyde (0O by mmol ) was used i nstead
of 2-napht hal dehyde (0. 26 NNt o afJ ord the product
as a solid. LM nie _0

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. LC/MS m/e
caled for CpsH1sNsO3 (MH") 426 found 426.

Example 9
[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin- 1-yl]-quinolin-8-yl-methanone,

15 trifluoroacetic acid salt

N=N




calcd for CHNO (MH) 413 found 413. Exanple 10
[ 6, 7- Di net hoxy-4- (I Htetrazol -5-yl)-isoquinolin-I-yl]-

W@ go2/0®14e t et r ahydr ophenant hren- 9-yl ) - met hanoP@I/EP2004/011206
trifluoroacetic acid salt Simlar to exanple 1 except
that 9-(I, 2,3, 4-tetrahydro-phenant hr enecar boxal dehyde
(0.26 mmol ) was used instead of 2-naphthal dehyde (0. 26
nmmol) to afford the product as a solid. LCMS nie

Sirafaras ekfhpl€1 Féxbép@tﬁab@thrﬁﬁﬁecﬁxbumddél@fﬁe (EGmpiad) Wds used

.#6 7- Di met hoxy- 4 2H+tetrazo

st

ezd.?gtzﬁ@@mﬁlgmdﬁ -6 )] 1 2fhgt i the hedor s  solid LM de

0 imlar to exanple 1 except

Ca%%‘y(%oﬁn@% “al%hf?ﬁ*‘% d?hyde (0.26 mol) was used
i nstead of 2- naphthaldehyde (0.26 mmol ) to afford the
product as a solid. 2@ q i@lCd for CNO (M)

5 442 found 442.27 Exarrpl }aynple

|- (16,705 =21 ﬁ?'t&?%i—b%"lﬁ%dmﬂﬁf-b%yq 1)2, 5 4-CetdaliyRir50
Xy- |squ|no I'ne-4- carboxyl’ic acid, trifluoroacetic
acid sal tpH@AntlﬁeﬁeﬂiymHmdﬁmqndér@Prmeﬁoa@é saftol ) was
added to a stirred m xture of |-brono-6, 7-
di met hoxy-i soqunol i ne- 4-car %nltrlle (see exanple 1)
(50 ng, 0.17 nmol), AdlﬂEtﬁ@]ﬁﬁ]Qp-

Similar to example 1 except that 9-(1,2,3,4-tetrahydro-phenanthrenecarboxaldehyde (0.26
mmol) was used instead of 2-naphthaldehyde (0.26 mmol) to afford the product as a solid.

10 LC/MS m/e caled for C7H23N503 (MI-f) 466 found 466.

Example 11
[6,7—Dimethoxy-4—(1H—tetrazol-S-yl)-isoquinolin-l-yl]—(Z-methoxy—naphthalen-l—yl)-

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) to afford the product as a solid. LC/MS m/e
caled for Cas Hio N5 Oy (MH") 442 found 442.



10

15

20

| - napht hal dehyde (51.8 ng, 0.26 mmol),
1, 3-dinethylimdazoliumiodide (16 ng, 0.26 mmol) in

worBsHM18d) . The reaction m xture becane dark POI/BP2004/011206

After 1 h, water (4 nL) was added to the above

m xture, and extracted withychloroform (6 nL). The
extract was washed with water (4 nL), dried over
sodiumsul fate, filtered and concentrated in vacuo to
afford a solid. Flash chromat ography (Merck Silica gel
60, 70- 230 nesh, 0-40%EtOAc in nethylenechloride in
30 nin) afforded |- (4-difxemle b nonapht hal ene-

I .
( SPGB Rt
N O (MH ) 379, cdrbundicittd, trifludrvacaicspahsilon of
| - (4-di net hyl am no- napht hal ene- | - car bonyl ) - 6, 7- di met ho
Xyi soqui nol i ne- 4-car boni brlée (3]O ng, 0.082 mml) in
met hanol (2 L) was added 2# %Fof gueous sodi um
hydr oxi de sol ution (® ). The m xture
was stirred at 90 C fo Ather cooling to room
tenperature, the reac i adjusted to pH =2 with
2 N HCO solution. The pro RS .extracted with
chloroform (2 x 200 niL). d organic |ayers
were washed with water (3 x @ ), dried over sodium
sulfate, filtered, and concent=dted i n vacuo. The
crude product was purified directly by HPLC (Reverse C
, 10% 90% acetonitrile in water in 10 m n) afforded
Sodium dgdiideed 1pmgd026 MmpB v(/as- %ﬁdnét‘fmal gimied cnixéph tofh - eeo-6,7-

- car bon t ho no I N&- 4z o j C
diget 8X3(-§X9%51ag§-4§c r‘rE ie glle) éS(f arl;l X(ﬁ’}N ramol), 4-
dlﬁMﬂy])amﬁJ piRghHaldett @(’ﬂl' ?Emﬂ,t?() 26 mmol) 1,3-dimethylimidazolium iodide
(4- met hoxy- napht hal ene- | - car bonyl 6 7-di net hoxy-

|
(16| mg1 6!2|6n3m41-) gmm@?(ﬂ fnd.). The reaction mixture became dark color Ais‘ter 1h,
water (4 mL).was added to the above mixture, and extracted with chloroform (6 mL). The

(I h

extract was washed with water (4 mL), dried over sodium sulfate, filtered and
concentrated in vacuo to afford a solid. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0-40% EtOAc in methylenechloride in 30 min) afforded 1-(4-dimethylamino-
naphthalene—1-carbonyl)-6,7-dimethoxy—isoquinoline-4-carbonitrile (31 mg, 41%) as a
white solid. LC-MS m/e calcd for CyHisN20s (MH") 379, found 379.

To the suspension of 1-(4-dimethylamino-naphthalene-1-carbonyl)-6,7-dimethoxy-
isoquinoline-4-carbonitrile (31 mg, 0.082 mmol) in methanol (2 mL) was added 25 % of
aqueous sodium hydroxide solution (0.27 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 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 sulfate,
filtered, and concentrated in vacuo. The crude product was purified directly by HPLC
(Reverse C18, 10%-90% acetonitrile in water in 10 min) afforded our desired product 1-



acid, trifluoroacetic acid salt g Simlar to exanple
12 except that 4-nethoxy-I|-naphthal dehyde (0.26 nmol)
woR®s04860 | nst ead of 4-di net hyl am no- | - napht haPCiERpe4/011206
(0.26 mol ) to afford the product as a solid. LC M5
me calcd for CH NO (MH) 418 found 418. Exanple 14
6, 7-Dimethoxy- | (-1,2,3,4 te-
t rahydr o- phenant hr ene- 9- car bonyl ) -i soqui nol i ne- 4-
(4-aRhdIIathinG -raghtHaleld- 1 -brbonyipe Gtdimethok gisequitol Bierf-taboxybic acid
exanpl e 12 except that
(9 mg) ps 2scdid4LEAAS avg erlesl for SadhelaQs MERD B3k e e (0. 26
nmol ) was used i nstead of
4- di met hyl am no- | - napht hal dehyde (0.26 mml) to afford
the product as a solid. LC/MS me calcd for CH NO (VH

) 442 found 442. 29 Exan‘g']r:e 15l 1
5 6, 7- Di met hoxy- | - (napht haPsRE 135 honyl ) - i soqui nol i ne-

(8 N 16y et 1 JEAAIRKExyL RoguigBhe-1RaEboxYlic

i(%g%ﬁ?ﬁé{ I@%i/%{elg?egl %}%mﬁ%rlt)%’&gs usec?li ngiﬁead of 4- v

di met hyl ami no- 1- namdid,fteiflieheateti¢ acidgaltnol ) to afford

the product as a solid. LCMS nie calcd for CH NO

(MH4) 388 found 388. Exanpl 48 In WQtro GFAT Assay

Enzyme preparation: COg cells|tr pted with

GFAT- al pha or GFAT- beta,™Yory t § 90% conf | uency were

Similar to example 12 except that 4-methoxy-1-naphthaldehyde (0.26 mmol) was used
instead of 4-dimethylamino-1-naphthaldehyde (0.26 mmol) to afford the product as a

10 solid. LC/MS m/e caled for Cp4HigNOg (MH') 418 found 418.

Example 14
6,7-Dimethoxy-1-(1,2,3,4-tetrahydro-phenanthrene—9-carb0nyl)-isoquinoline—4-

carboxylic acid, trifluoroacetic acid salt

15  Similar to example 12 except that 9-(1,2,3,4-tetrahydro-phenanthrenecarboxaldehyde
(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 Cp7HpsNOs (MH) 442 found 442.
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scraped into buffer containing PBS 100M KO 50nV
EDTA 1Ov and protease inhibitors |eupeptin,
wo@so¥i1n0 n, PVSF & pepstatin. The final concePCT/EP10041011206
was 4x1O 7 cells/m. This was sonicated with a
mcrotip probe at setting 4dor 15 seconds on ice in a
volume of 3 - 4 m. Incubation buffer: The buffer was
prepared to contain: glutamne (8nM 0.01m ), fructose
6- phosphate (100rM 0. OlEdamplPBS 10X (0.01nm ), EDTA
(50%_ 0.01m ?l inhibitor (0.01nml), enzyne (g. O(i_Sm )l
an® TrRimethpxy-L paphthalgne-drepsbonylpsouimelpie-4-ggrdoxylic acid
inhibitors are made up in 100% DMSO and diluted in a
mcrotiter plate. The inhibigors were then added to
the assay plate along with DVBO as a control. A
reaction mxture was mafe N di ng enough for the
standard curve sanples,_a Dy on ice. The reaction
was started by adding 98ul “of Jthe mixture to the 96
wel |l plate. The plate was cqyere ith an adhesive
pl ate seal er and placed in a 37 water bath for 60
m nutes. Care was taken to eng that no air bubbles
formunder the plate. After i pati on, u of the
.gl.ucosam n - JRas | .
SRR AP 42 P LR B! St BRARS (TRPRoD SRR 614
difnshgRn@hio- 2-nbplithal 3éhydertl. emmad) to affoldethe prodaeet apaselidL.C/MS
the curve and covered the ntity of glucosam ne
m/@-cpl@éimﬁmﬂnblﬁbdm*a?88rf?@n@§§% i ncubation m xture
containing the enzyne was added to the control and
standard curve wells. The gl ucosam ne 6-phosphat e was

then acetyl atedby adding | Qul of acetic anhydride 1.5%
in

Example 16
In vitro GFAT Assay

Enzyme preparation.

COS cells transfected with GFAT-alpha or GFAT-beta, grown to 90% confluency were
scraped into buffer containing PBS 100mM, KCl 50mM, EDTA 10mM and protease
inhibitors leupeptin, A-protinin, PMSF & pepstatin. The final concentration was 4x107
cells/ml. This was sonicated with a microtip probe at setting 4 for 15 seconds on ice in a

volume of 3 - 4 ml.

Incubation buffer:

The buffer was prepared to contain: glutamine (8mM, 0.01ml), fructose 6-phosphate
(100mM, 0.01ml), PBS 10X (0.01ml), EDTA (50mM, 0.01ml), + inhibitor (0.01ml),
enzyme (0.005ml), and water (dilute to 0.10ml).
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25

acetone foll owed by 50ul of potassiumtetraborate

(200MV). The plate was sealed with a new cover and
Wab@kesisor 2 nminutes on a nmcroshaker. The plBCEERES4/011206

placed in an 80 C water bath for 25 mnutes. The plate

was then placed on ice for ymnutes. 130ul of

Ehrlich's reagent was added to the wells and the plate

placed in a 37 C water bath for 20 m nutes. The plate
Pryegutdien read at 585nm A softmax program has been set

up to interpolate the ODs f t st d
Thei ipbibithes #romade gp ALkt _Dﬁ%@%ﬁﬁsﬁwa ?@;a Pﬁ%{’t\éﬁe%%%ﬁ? The
Sl AR AT g R Pl Mo RE MU MG doh Rl g escton
miftire RPaepradgtihalediax empigk foHbasandasd furbd samiphes, 1@ 18Pt on ice. The

1 . GFATal pha. = m —
reas Ao ARSNGB RE BT TEe S P (ol P TS Pl s
i . ) )
coy%ﬁl %—larl @%ﬁﬁé 8?;%:; #a}%lglagcl?@% 9be a@%rggtmr@l‘inmutes.

Ca{%wﬁ:ﬁ\lﬂ)kgﬁiﬁo tens@EEHh)t rNI—lﬁ( b:@)bﬂ?,fom.q Chiior gy Pl@eNA By inpybation, 10ul
of the glugésaylli_rQe R-)%}?dspl%{te st(ar%gr(ls ma%lédfdp ilxz\l)zDI{/I%O were added to the standard
curve wells. A concentration range of 2.5 to 30 nmoles was in the linear part of the curve
and covered the quantity of glucosamine 6-phosphate produced. The cold incubation
mixture containing the enzyme was added to the control and standard curve wells. The
glucosamine 6-phosphate was then acetylated by adding 10ul of acetic anhydride 1.5% in
acetone followed by 50ul of potassium tetraborate (200mM). The plate was sealed with a
new cover and shaken for 2 minutes 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
Ehrlich'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 585nm. A softmax program has been set up to

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

The compounds of the present invention have GFAT inhibitory activity with IC50
between 1 nM and 100ptM, preferred between 10 nM and 20 pM.

Preparative example 13 shows the following IC 50 values:

GFATalpha IC50 = 8 uM and GFAT beta IC50 = 3.25 M



X, or wherein Xi - CHo - N R3, R4, R5, and R6 are

each selected fromthe group consisting o - H, - |ower
W@RMph40150N( CHs) , -N(CH )CH CH , -N(CH CH ) CH BHM/EP2004/011206
-hal o, -0-1ower al kene, -I|ower al koxy, -0-Iower

al cohol, and -Q(CH ) -cyclog kyl;or32 where R5 and R6
are substituents on adjacent ring carbon atons,
optionally R5 and R6 together with the C atons to
whi ch they are attached fqClaing 5 or 6 nmenbered
saturated carbocyclic ring; R7 i - CF, -lower alkyl,
1.~ CH Qomifdin&bf formuldD): R is a 5 or 6 menbered saturated
substituted or unsubstituted heterocyclic ring
cont ai ni ng one hetero atomwhich is selected fromN ,
and S wherein the substityied ring is the heterocyclic
ring substituted with -OH,0or -phenyl; RO is -I|ower
al kyl, -lower al koxy, or J(CH) R10; RIO is a 5 or 6
menber ed sat ur af rated heterocyclic ring
contai ni ng one or t terc[)\latorrs whi ch are sel ected
fromN and ; RTtg ,

()

R!  is-COOH, -lower alkyl-COOH, -lower alcohol, -CH,OCHj, -CH,NH,,
-CH,NHSO,R’, -C(=O)R®,
-CNHCH,CH,-R®, -C(=NH)-R?,
-(CH).NHC(=O)R’, -(CH)nC(=O)NR YR "),
-C(ENH)-RY, or -(CHy)-R';

R%is
R3
~ X\
- or
v
R* X R 7
R6
wherein
X is —CH or —N;;

R} RY, R and R are each selected from the group consisting of —H, — lower alkyl,
-N(CHj),, -N(CH3)CH,CHjs, -N(CH2CH3)CHxCHa,
-halo, -O-lower alkene,

-lower alkoxy, -O-lower alcohol, and -O(CHz),-cycloalkyl; or
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R12 is -H -lower alkyl, -CW, -OH, -I|ower alkoxy, or
-CH COOCH CH; R13 i -lower alkoxy, -NH o -N-I|ower

Wa@bdoph401R4 is a saturated or unsaturated 5 NERPGEERIH04/011206
substituted or unsubstituted heterocyclic ring

containing from1l to 4 heteypo atons wherein the hetero
atons are selected fromN, and S wherein the

substituted ring is the heterocyclic ring which is

thmgé:d:n?lﬁ6agb aibstitoentosn sdjmcent g casdonemyioptionally Rrand R
substituted at a rin ith - | <
s g ot e Db P Pl B R

cafﬁ&@%ﬁ&ﬁﬁ e salt or ester thereof. 2. The conpound
according to claim1, wherein RL is - COOH | owner

;llzyl-SCO(T}L (CH) NHC(=OR -CH NHSO R7, o -(CH ) -
,R14, S e conpound according to claim1 or 2,
R'\\heissiGFs OW?aﬁ%?nﬂ, -1 ower al kyl - COOH wherein -1 ower

al kytp Ot TR, JHREOH or - (CH ) - R14.33 4. The

8con‘pound according to any one of clains 1 to 3,
Réwheiisi 5 oRE niemberedeMursted substityted oRqupubstiguted hetprgcyghic ring

unsubstij tut ed.heterocygl.i;c. ri.n eoCAPE :

ac c SPUFIPE B G %m)é‘f%l%}} lgis?rlggc?[d frgmﬁ*, Phae ﬁ’ﬂ i5 the

t et ;gEBhRed Bng ikl neriag stiung with OHbmheayl; 2,

gherein Rl is -(CH)NA(=OQR 9 of, - CHNHSO R7. 7. The
R’conpodndendkdr dower aloxyngt ¢RE2)R clains 1, 2 or 6,

leh € rise 2i1 ong njxe%ntJePe\éeserltu@téW &r‘ unsaturated heterocyclic ring containing one or
two hetero atoms which are selected from N and O;

R  is-Hor-CHs;

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

RY  is -lower alkoxy, -NH; or -N-lower alkyl;

R¥ s a 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 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 is 0, 1 or 2;

n isOorl;
or a pharmaceutically acceptable salt or ester thereof.

2. The compound according to claim 1, wherein R! is — COOH, lower alkyl-COOH,
(CH,);NHC(=O)R’, -CH;NHSO,R’, or ~(CHz)~R™*.

3. The compound according to claim 1 or 2, wherein R! is —COOH, -lower alkyl-
COOH wherein —lower alkyl-COOH is ~CH,COOH, or —(CHy)—R'*.



10

15

20

25

8. The conpound according to any one of clains 1, 2, 6
or 7, wherein R7 is - CF3. 9. The conpound accordi ng

wa o00aty01eme of clains 1 to 8, wherein R2 i s orPCHEX004/011206

10. The conpound according to any one of clainms 1 to
9, wherein Xis -CH 11. Thg conpound according to any
one of claims 1 to 9, wherein Xis - N 12. The
compound according to any one of clainms 1 to , wherein
R1 is -(CH ) R14 wherein R14 is an unsubstituted ring,

-l ower al cohol, -CH OCH , . -
4. pz@éaﬁmn%é agopripg t%artéfrm\mg?%}mﬁ Mg 3, W}(émlfg‘l ISNw or
(cﬁ%% R g fsﬁan%gub%aﬁﬁbmk&séy@ﬂc fizgm the group

consisting o - lTower al'koxy, -N(CH )CH , -I|ower
aIkyI and -O | ower al kene; or where R5 and R6 are

ubstituents on a ent rin arb t pti.ona
5. pe The cHEPeBCerETmaLe i dns SEoBhn i £ e R soiple
attached forma 5 or 6 nenbered sat urated

6. The compound according to claim 1 or 2, wherein R! is —(CHy),NHC(=O0)R® 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.
9. The compound according to any one of claims 1 to 8, wherein R is
R3
X X
y or A
4
R X R Pz
R6

10.  The compound according to any one of claims 1 to 9, wherein X is ~CH.
11.  The compound according to any one of claims 1 to 9, wherein X is —N.
12.  The compound according to any one of claims 1 to 11, wherein

R} is —(CHz)nR14 wherein R™ is an unsubstituted ring,
-COOH, -CH,COOH, -lower alcohol, -CH,OCH3s, or —CHoNHp;
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carbocyclic ring. 13. The conmpound according to any
one of clains 1 to 12, wherein -lower alkyl is nethyl,
WO b@ses018) cohol is -nethanol, -1ower al koxy i SPCT/EP2004/011206
-met hoxy, and -lower alkyl - COOHis - CH COOH 14.
The conpound according to afy one of clainms 1 to 13,
whereinR, R, R, and R are each selected fromthe
group consisting of: -H -lower alkyl which contains
r2figom1 to 4 carbon atonms, -N(CH )2, -lower alkoxy
whi ch contains from1l to 4 carbon atons, -halo, and
-O | ower al kene which contains from1l to 4 carbon
atons; or35 where R and R are substituents on adjacent

ring carbon at o, optif¥nal |y R5 and R6 together with
the C atons t Wi e ormya 6

nmenber ed sat bocycllp ring. e~xompound
accordlng t-0 0 gf claims 1 to 4 @ ed from
t he group %ons ting of: R5 =

( Napht hal en- 2- yI) [6, 7-di net hoxy-4- (| A tetrazol -5-yl)-

i soqui nolin-I-yl]-nethanone, and "-ps
(Napht hal en-1-yl)-[6, 7-di met hoxy-4-(l Htetrazol -5-yl)-
I soqui nolin-1-yl]-methanone, or a pharmaceutically
Wb@@éptable salt thereof. 16. The conpound according to
anyiﬁ ﬁf clains 1 to 14, selected fromthe group

flng of :
R}, R%, R’ and RS are each selected from the group consisting of:
-H, — lower alkoxy,
-N(CH3)CHj,

Jdower alkyl, and —O-lower alkene; or

. - 5 6
where R’ and RS are substituents on adjacent ring carbon atoms, optionally R’ and R
together with the C atoms to which they are attached forma 5 or 6 membered saturated

carbocyclic ring.

13.  The compound according to any one of claims 1 to 12, wherein —lower alkyl is
methyl, -lower alcohol is —methanol, -lower alkoxy is -methoxy, and —lower alkyl —

COOH is —CH,-COOH.

. . 5 6
14. The compound according to any one of claims 1 to 13, wherein R3, R4, R’,and R
are each selected from the group consisting of:

-H, -lower alkyl which contains from 1 to 4 carbon atoms, -N(CHa),, -lower alkoxy which
contains from 1 to 4 carbon atoms, -halo, and —O-lower alkene which contains from 1 to

4 carbon atoms; or
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[6, 7-D net hoxy-4- (|l Htetrazol -5-yl)-isoquinolin-I-yl]-
gui nol i n- 3-yl - net hanone, and
wQ 2g03/0Di1tset hoxy-4- (1 Htetrazol - 5-yl) -i soqui nol PCF/EP200}/011206
qui nol i n- 8-yl - met hanone, or a pharmaceutically
acceptabl e salt thereof. 1735The conpound according to

any one of clains 1 to 14, selected fromthe group
consi sting of:

wiebs B2 Mdet 1o xubsttuehtstoh aﬁjraaﬂm hn§ eatbén atsmq,wpmohally R apld]RS
(4- met hoxy- napht hal en-1 -yl ) -

togeghey WishrRe B @igpastio (THiek ey arfélrta@eéf rﬁ)rm 3 ggmbsted saiurajqd
yl am no- napht hal en-1| -yl ) - net hanone,
cafbé, %‘%ﬁﬁégt hoxy-4- (I H-tetrazol -5-yl)-isoqui nolin-1-yl]-
(4- et hyl - napht hal en-1 -yl )- net hanone,
2- Al 1yl ht hal | - h te
15;l 7 0|T_}g%91%;(3g1|1 napaq)r %gletg apy éql% of[c%é?ﬁgﬁ%nﬁég sglx Xted frgmktlile g].to{lp
(m%ggy nethoxy 4- (I Htetrazol -5-yl)-isoquinolin-I-yl]-
- napht hal en-2-yl ) - et hanone, 36
(Naﬁchﬂem@t}h)ade(dtMWe‘t (& tstramlpLyl)- 1sgq1qmlnbl1yﬁ =thethariong,

, 3, 4-tetrahydr o- phenant hren-9- vyl )-net hanone, and
MPﬁ 7- Di met hoxy-4- (I H-tetrazol-<=5-yl)-isoquinolin-I-yl]-

ﬁht‘ﬂ?l‘éﬁ‘-q X)-FRR B =4- I detra#RIDANRBGIn6IKA 1 -y1]-methanone,
armaceutical |y acceptable salt thereof.
or a pharmaceutically acceptable salt thereof.

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

[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl] -quinolin-3-yl-methanone, and
[6,7-Dimethoxy-4-( 1H-tetrazol-5-yl)-isoquinolin-1-yl] -quinoljn— 8-yl-methanone,

or a pharmaceutically acceptable salt thereof.

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

[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1 -yl]-(4-methoxy-naphthalen-1-yl)-
methanone,

[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl] -(4-dimethylamino-naphthalen-1-yl)-
methanone,

[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl] -(4-methyl-naphthalen-1-yl)-
methanone,

(2-Allyloxy-naphthalen-1-y1)-[6,7-dimethoxy-4-(1 H-tetrazol-5-yl)-isoquinolin-1-yl]-
methanone, '
[6,7-Dimethoxy-4-(1H-tetrazol-5-yl)-isoquinolin-1-yl] -(7-methyl-naphthalen-2-yl)-

methanone,
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18. The conpound according to any one of clains 1 to
14, selected fromthe group consisting of:

wdaz2qd/oBitset hyl am no- napht hal ene- PCT/EP2004/011206

- car bonyl ) -6, 7-di met hoxy-i soqui nol i ne- 4- car boxylic

acid, and 1-(4-nmethoxy-naphgéal ene-

- car bonyl ) -6, 7- di net hoxy-i soqui nol i ne-4-car boxylic

acid, and 6, 7- D net hoxy- -(
[6,7Dihefhdxeid-@ml thrazgi eyl pisbuinsier Byt BBy-tetrahgdrophaninttien-9-

e-4- carboxylic acid; or a pharmaceutically acceptable
ysmethanansy . 19. The conpound according to any one of

[6g}@f?ﬁ@hnoéxyﬁég&1}%/-#?&_&‘%%;5‘8%}?#2@2%@%9}1 Qg—ﬂlecthoxy-naphthalen- 1-yl)-

méthamnonyl ) - i soqui nol i ne-4-carboxylic acid, or a
ph rnaceutiﬁally agce&%aflefsalt thereof. 20. A
orgmprmaceytisally gecepeblssplh ekt of 2 conpound according to

any one of clainms 1 to 19 conprising a) the reaction
of a conpound according to fornula in the presence of
18and NEreComipnumwt absording tolbiaone of clavmp b tn i, sscleeted fney the group

fornuqu? wherein R2 s or Xis CHor N R3 is Hor CH
consisting of:

1-(4-Dimethylamino-naphthalene-1-carbonyl)-6,7-dimethoxy-isoquinoline-4-carboxylic
acid, and
1-(4-methoxy-naphthalene-1-carbonyl)-6,7-dimethoxy-isoquinoline-4-carboxylic acid,
and 6,7-Dimethoxy-1-(1,2,3 4-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-Dimethoxy-1-(naphthalene-1-carbonyl)-isoquinoline-4-carboxylic acid, or a

pharmaceutically acceptable salt thereof.

20. A process 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

=

/O AN
N

\O s
0~ R

in the presence of NaN3 and NH4Cl in order to obtain a compound according to formula



R5 is HOCH or OCHCH=CH ; R6' is H OCH, N(CH) OCH
; or b) the reaction of a conpound accordingto formul a

WO poosle1pr esence of a basein order to obtain aPCORPO4I011206
of formul a38 CL wherein R2"is or and R4" is H, OCH or
N(CH )n . 21. Conpounds accgjding to any one of clains
1to 19 for use as therapeutically active substance.
22. Comnpounds according to any one of clains 1 to 19
for the preparation of medi candmM for the prophyl axis
and therapy of type diabet esN/ 23.\NA phar maceut i cal
conposition conprising a conpolRd | n accordance wth
any one of clainms 1 to 19 and a |therapeutically inert
carrier. 24. The use 3d according to any
one of clains 1to 19 for Jr epaf ati on of
medi canments for the tyeaine and_Nrophyl axi s of type
Il diabetes. 25. A conm$dund accofding to any one of
claims 1 to 19, when manufacturgd according to a
process of claim20. 26. A nmegiodor the treatnent of
type diabetes in a patient in need of such

wherein

R? is
A g+ [0
=
X , or ‘
XisCHorN;
R¥is Hor CHs,;

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

or

b) the reaction of a compound according to formula

N
/O AN
\O N
07 R”

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



treatnment, conprising admnistering to the patient a
therapeutically effective anbunt of a39 conpound or a

w@b@soeasut i cal |y acceptabl e salt thereof accopdi/RERIDE011206
any one of claims 1 to 19, in an anount of from about

g to about 1,000 g per day.3@7. The invention as
her ei nbef ore descri bed.

O~__OH

~ O X

~0 ~N
07 ~R”

wherein R?'1is

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

21.  Compounds according to any one of claims 1 to 19 for use as therapeutically

active substance.

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

medicaments for the prophylaxis and therapy of type I diabetes.

23. A pharmaceutical composition comprising a compound in accordance with any

10  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 preparation

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

15 25. A compound according to any one of claims 1 to 19, when manufactured

according to a process of claim 20.

26. A method for the treatment of type II diabetes in a‘patient in need of such

treatment, comprising administering to the patient a therapeutically effective amount of a
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compound or a pharmaceutiéally acceptable salt thereof according to any one of claims 1

to 19, in an amount of from about 10 mg to about 1,000 mg per day.

27. The invention as hereinbefore described.

Rt



