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Di am nopyr rol oqui nazol i nes Conpounds as Protein
wdyneaorses Phosphat ase | nhi bi tors "The i nventi onPCBEPL085004896
t o di am nopyrrol oqui nazol i nes conpounds useful for
inhibiting protein tyrosine phosphatases, particularly
PTP1B, and are useful for |owering blood glucose
concentrations in mammal s. These conpounds are
Dhaatiacheiro ey ofiaesrompdundS aRProtehiP?T-oRme PMhddphatase Inhibitors
HZNN A Rc Rf Re Rd (I) or pharnmaceutically
acceptabl e salts t hereof, wherein Ais a 5- or
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or pharmaceutically acceptable salts thereof, wherein

A is a 5- or 6-membered unsaturated or saturated hydrocarbon ring or a 5- or 6-
10 membered unsaturated or saturated ring that contains at least one heteroatom

selected from S, N or O,

R1 is hydrogen or lower alkyl,

Ra is hydrogen, lower alkyl,
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wo b@4goep consi sting of hydroegen, | ower al KyPCT/EP2004/004896

10

15

20

25

"~ hete

hal ogen, am no, |ower al kenyl, hydroxy, alkoxy,
hydroxy |ower al kyl, al kyl sul fanyl,
per fl uorol oweral kyl, perfluorol oweral koxy, aryl,

it 60, I NR RS- l.kan -
kAR5 4P ABE 2SI RS0 T AR erou consiing o
Bydsigehplogerallgy) haloger) anhinoRbaverMikerdyR1R dkdxy,@lkd,y, Bydroxy
CH2)@'\£ 1% 1&}1%(” t wo, of , %@Rd, Re and Rf, when .
f%fé kyloallplsplianyls pextussalowesaikybperflaorqlawaialkenn gryl, nitro,
n t e [
ARG NIGE 88, ST R B oA, B¥oxy, carboxy
slkiyl sobsigtused tlyl, oont ai ni ng one or two rings fused to
the phenyl ring with at |east one of said rings in
sai djjsystem being either an 15 aronmatic or
Hoaromatic ring and the remainder ring in the
systeém—Rfi2 any, being a cycloal kyl or
het er ocycl oal kyl ring; R5, R6 and R14 independently
are hydrogen or lower alkyl; 20 R7 is |ower alkyl;
R13 {;§ -hyd Qgen, | ower al kyl, benzyl or phenyl; R10,
R11 and R1Y are pIndef)endently hydr ogen or | ower alkyl;
and 25 m{jn, o and v are independent integers fromO
to 4. Protein tyrosine phosphatases (PTPases) are key
enzynmes in %rocesses that regulate cell growh and
g{éﬂ_f_e_r nti %gn The inhibition of these enzymes can
y

) 20 01568 - 3- PCT/ EP2004/004896 a role in
t he ulation of nultiple signaling pathways in which
tyrosine phosphoryl ati on dephosphoryl ation plays a
rol e. P1B is a particular protein

or two of Rb, Re, Rd, Re and Rf when present on adjacent carbon atoms on the
phenyl ring can be taken together to form a lower alkylenedioxy bridge or a ring
system fused to the phenyl ring, said ring system containing one or two rings fused
to the phenyl ring with at least one of said rings in said system being either an
aromatic or heteroaromatic ring and the remainder ring in the system, if any,
being a eycloalkyl or heterocycloalkyl ring;

R;, Re and Ry, independently are hydrogen or lower alkyl;

R;is lower alkyl;

Ri3is hydrogen, lower alkyl, benzyl or phenyl;

Rio, Ry; and Ry, are independently hydrogen or lower alkyl; and

m, n, o and v are independent integers from o to 4.

Protein tyrosine phosphatases (PTPases) are key enzymes in processes that
regulate cell growth and differentiation. The inhibition of these enzymes can play
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tyrosi ne phosphatases that is often used as a

prot otypi cal nenber of that class of enzynes. 5
w@Tagerssshi bi tors are recogni-ded as pot enti al PCT/EP2004/004896

therapeutic agents for the treatnent of diabetes.

See, e.g. Meller et al., 3(5):527-40, Current Opinjon
airalebnihe rmbdelationyf mdtlp@@gmimmatw in grhighy BFgsine

R

alazeadentis oftas ubedas a prowtgpiosl wiesthes oif dimt class of
in severa review articles including, for exanple,
CERFBPE: Opin Investig Drugs, 12(2):223-33, Feb. 2003.
Unl ess otherwi se indicated the follow ng definitions
are set forth to illustrate and define the neaning
and scope of the various terns used to describe the
PiliPace inhibitotSateareognizédas potensipbdicrapentioreartie farghgtreatment

of bt Sy MRIBREL o1 ez atharit kel Bnicthf bhae

DisédVer2h@ meldymeﬂtab@oor@ﬁzmng csznlgoYimg 41csqhg,ra:ment
brom ne and i odi ne, Wi th uori.ne, .chlori

Opmmrw@ Glemirap Béﬂ@gy,écwolTﬁéletlgﬂ}W of Plfase Hgfrlgﬁerso%s fherapeutic
agg S gtﬂe%g a‘%?ﬂ gfc!ﬁgéusg AiRSsevell ?é\ﬁg i pﬁ:% anabigthg, for

I'n nonova ent saturate atic
ehmF@e;aE;&;mnt Opth Gadestly Dmgst 12C5):2a%38y Felbrdmos.at ons,
preferably one to sixteen carbon atons, nore
preferably 'one to ten carbon atons. Alkyl groups can
be substituted as defined below for |ower alkyl.
U—rﬁ@@é’ otdlekWisedhaitR e edelowiit dufltvioas areseafferthad 1llustrate and
Kyl groups. As used in the specification, the te
deﬁowéhe anéaning anf spepaef the vesieHs ienoHsedogrscribs the ¢ Invention
st r.ai ght -chai n or branched-chai n al kyl group
h?‘ ai ning a maxi mum of six carbon atonms, such as
met hyl, ethyl, n-propyl, isopropyl, n-butyl,
sec butyl, WO 2004/101568 -4- PCT/EP2004/004896

utyI tert- nt hex and t he
Indhis stereietl e i d o e RO W e i gf one to
ly'Biof %%\915 a%Bbﬁ%%&ﬁ g ndependent ly from
cyéﬁoa E@ nlfro ar% | oxy, ar§R hydr oxy, hal ogen,
cyano, |ower al koxy, |ower al kanoyl, |ower alkylthio,
| ower al kyl sul finyl, |ower alkyl squonyI and

’]j}ek St ?nt&i%%e%"%? "ﬂg ’/i\?f o#gr&g%,h&ﬂgﬁh%%ﬁgiﬁen%%ﬁodme with
ﬂtﬂﬁ“irﬁé %hldlhl@é’\@ﬂi@bkdrhlnEIMng p&ffsérﬂedvver al kyl group .

wherein all the hydrogens of the | ower al kyl group
are substituted or replaced by fluorine. Anbng

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to
twenty carbon atoms, preferably one to sixteen carbon atoms, more preferably one
to ten carbon atoms. Alkyl groups can be substituted as defined below for lower

alkyl. Lower alkyl groups as defined below are preferred alkyl groups.

As used in the specification, the term “lower alkyl”, alone or in combination, means
a straight-chain or branched-chain alkyl group containing a maximum of six

carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
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the prefered perfl uorol oweral kyl groups are
trifluoronethyl, pentafluroethyl, 10

wheptablseor opr opyl, etc. The t€r-m PCT/EP2004/004896

“perfl uorol oweral koxy" neans any | ower al koxy group

wherein all the hydrogens of the | ower a|k0x% group
igbartyly bast{butyled-pantyle glm:@bam the likei hewer alkyhgraups may.be

lﬁs}lgfetb%l?%cﬁg %\% .33 liegi'%feﬁxg + Iﬁl%%é #E&lﬁ &lected independently from

chelphByl, uﬁmpaﬁ}@@m arg{ Bydroke, Iﬁaﬁbg@ﬁ aiyhﬁﬁ dpiver nifoamy slower
gr oy

aml,ﬁgwgg I G T LA TP
o M%‘ﬁ%ﬁfer S Esﬁﬂrﬁsara 1k;rlsgrsﬁg§ ﬁgfﬁaéytrifmmmethyl

yl “an 'S as efr ned above. Exanpl es
are 20 fornyl, acetyl etc. Lower al kanoyl groups are

f £d alk Th
TR prE e ORI BieAes 2T KEe Mk Ri e fut A e
héfﬂ&'@geﬁﬁtof@i@ M’w&r alkylagt@hg Gré y@lﬁﬁﬁﬁté&@r Fepdadbdeby ﬂuorme Among

nprising an ol efinic bond and to 20 pLefer

the prefetest poluprolesverakkybetones are Hrsﬂr}mzom%t nert oe’ﬁlyl,
at al kenyl groups as descri bed bel ow al so
hfpgr%?oerpgrm?éﬁckenyl groups. The term

"l owner - aIkenyI refers to a straight-chain or branched
n ol ef,ini c bond

q@d’frslc‘)glg{pg? Hong ?é,vgfér%ll]go}gf s n%é(elBW‘er alkoxy gggugwélerem all the
hf}zd% B Wthe g&/\'a—lhﬁkBﬂ o aﬁje%ﬁbgﬂfute%@@é?l@@ed by fluorine.

nsu stituted or subst ed nonocylic
Amrmg rtherpne;femdaperﬂuomlngferﬁkﬂegmupe aretriffesnomethoxy,
% dan Eﬁ Egesent tnventron are hydroxy,
Eﬁﬁ%§¥ Fower al kanoyl, | ower
aIkyI aroyI Iomer al kyl thio, |ower alkyl sulflnyl

| ower al kyl squonyI aryl , hete oar.yl

Bhglern 'iilﬂ]éfm%’ﬂﬁ ybersipa e a6 w@reéernkng jis jydrogen or alkyl and
S A ﬁgf MR 29/ SRR R ERABRAODRES®) iherein R

€rs to the group ., wherein
iahydtrdgen. orTIbWet aﬂml ahd\lmrrer akidds s dreﬁaaé ahove. Examples are

BT b P 40 AR RO S O b alioy eggups

nmet hoxy, ethoxy, n-propoxy, |sopropoxy n- but oxy,
tert-butoxy and the like. 5 The term"aryl" neans
Toniernofalkéngy Iailcantamomqmblgﬂtlgp wigly @ﬂl@grpﬁewtamfis fora

SER0A g o PRSHBRAH B0l SHBLYS i bond and

t%lﬂif' tpréfé@éﬁl? saioer§ @Bon atdais, mbrerefalrkblyys tdiyalearbpn atoms.
| oner al kyl|

Lower-alkenyl groups as described below also are preferred alkenyl groups. The

term "lower-alkenyl" refers to a straight-chain or branched hydrocarbon residue

comprising an olefinic bond and 2 to 6, preferably 2 to 4 carbon atoms, such as e.g.

2-propenyl.

The term “cycloalkyl” means an unsubstituted or substituted monocylic 3- to 7-
membered cycloalkyl ring. Substituents useful in accordance with the present
invention are hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl, lower alkyl,
aroyl, lower alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, aryl, heteroaryl and
substituted amino. Unsubstituted cycloalkyl are preferred.
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. The texhy

hydr oxy, hydroxyal koxy, hal ogen, |ower al kylthio,
| ower al kyl sulfinyl, |ower 1o al kylsul fonyl, cyano,

waopdonogisper f | uor oal kyl , al kanyoyd , aroyl, aryl P&i/EpIv94/004896

| ower al kynyl and | ower al kanoyl am no. The especially
preferred substituents are |lower _alkyl, |ower al kox

Thyaireosny‘alknxyb gefars w/hegrand R, miwren K\ie engilkyl) The ferm “lower

ampl es__ of . oups. +t hat ' .
AKORT oo A PRI IR hE LR ARGEy bibun eqpppining o
Rak@hneof ghearbon ptehk Kueheniiethoxy hattibgx yn-phepysy, isopropoxy, n-
m et hyl t_ hi ophenyl il}15( 2- et hyl - 5-ni t rophenyl ,
lz}texuit@ﬁrlmt@ﬁﬁéﬁértbe fapht hyl and the |ike. The term
"l ower al kyl-aryl"” means a | ower al kyl group in which
one or nore hydrogen atons is/are replaced by an aryl
Hieotepm “myl” coeansret monal of biwycliahtorhatiagyduprsyble asiphenyl or

Rt o s ubstitH: e o Koo B P S Af psfftlont
g’arllﬁhgéy PEUEMBE sEbSiRa PR IWex Hikybhewst alkeihdbpdrogy Tower alkyl,

t "] | kyl enedj oxy" _dénot di val ent
loetronatodrowel e balpgeDi lovger altipripwgr AIlGHRIEY lover

; o _ ) : _

st s b8 RS A Ao I AT Rt D ALyl Jower

aflmmﬁcamldgomh slkbﬁsylaﬁiipr lﬁ‘hmslspechiﬁﬁy pféfﬁrlfedﬁlbgt_i’amms are lower
ower a enedi Qx ieties are 1,2-¢€ ene di ,

HEThjarenel s By ory3DBI086Y GaEOATILRETEERS IRy ALY Examples

& fr&?% oups H%Frﬁaﬁ‘b@ﬁls&mﬁl Qb QriaiR With@hisin®enfioh ARIphéhyl, p-

a str chai . | oal kyl

i ght 30 The term "het erocycl oal ky .
todflepsmethoayphanyl.gp-oblurephenylpmobydiaxy phiengl, m-methylthiophenyl,

containing 3 10 C on.at o nd on I -
FevensraeopbPat B ARBIEREe G SupoRl A ths e
oxygen, nitrogen or sulfur. Anong the heterocyclic
al kyl 3roups are included norphglinyl,

pven pliyl-aavly mesnsiadopeh phod S9whip Whigh one or more

/ - 6= 4 h . i

BB RPaan ER R A T s engionl foverallo
usedrin a¢coidanbe wdtlothis imtention) suchcambaizyl agd the like.

from4 to, 5. carhon ato and fromi to 2 heteroat,ons

he B el Rigeleo A doner elkoRY suths st HebRy iR, phenyl

ShosWl dtr - Anong the preferred heteroaromatic groups

are 1ncluded thi ophenyl, thiazolyl, 5 pyridinyl,

furanyl, etc. A "ring systent as used herein, unless

'g%% févlr\{lh ﬁﬁ&/%f %u&ve%{e[%g(bgd fe(%gltggessr a}aﬁfggp%jﬁ g%ﬁfrg{;éﬁi l%yedrocarb on moiety

SitHIEhEL ol oHE SR catlesh alidias havingtemhirl oxyfenssykichrare placed
are sel ected_from.aromatj c, c[ﬁl oal k '

hetero romati C
airthegndeafaho kyesigiiidgne chatpsa P

@Q@?Qﬁ:}t/l&é,gheol@skg) ’ghe molecule. The
Bleetfglrrgg SR Alﬁyl@ﬂgdi%% SLAEUEL o ﬁ¥-|ethylene dioxy, methylene dioxy,

1,3-propylene dioxy. Generally, the preferred lower alkylene dioxy moieties are

formed in a straight chain.

The term “heterocycloalkyl” refers to a 4 to 6 membered monocyclic ring
containing 3 to 4 carbon atoms and one or two heteroatoms selected from the
group consisting of oxygen, nitrogen or sulfur. Among the heterocyclic alkyl
groups are included morpholinyl, tetrahydrothiopyranyl or tetrahydropyranyl.
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rings are defined as above and aromatic is defined as
nmonocyclic unsubstituted aryl, particularly phenyl.

wo poothersebove gi ven defintions-@f these terns, PATIEP2004/004896

nunber of ring nenbers in a given ring in the ring
systemreflects both the fused and the free rin
Theotesm ‘Tetaioaramsetic ripgarefetsin 2 suinoyalend éplraﬁan@ng?ﬁr?@ "

refers,.t onvent i I id- gl I
L8R AP THEN BRSSP b R s aoms end rom 110
*héeebdtvanrastectalifhoRrRs droap cohsistihg of oRpgam astrogen or sulfur.
formul as I, 11, 1Vand V and are f d f

I, _
Amopgihe prefarred dieterogreaalie SERURS e JRs E«E%mgil%é“yl, thiazolyl,
&@%’ff&{an&p%{c%am c bases. Sanple acid 20 addition
a C

s’rncludg ose derived frominorganic acids such
as hydrochloric acid, hydrobrom c acid, hydroiodic

¢i.d, sulfyric agid, .sulfamc id h hor i ' .
BT 28 R e PRARREL o hns st
HEAIn®Ss BohPl HeRFasdd eRECwhitdl ¢hn Is@ddtaydted oatindaturated. The
met hanesul foni c ‘acid, oxalic acid, succini z;icild, .
wngy withiw the; syskan iage sleefed e jagomelig, SHelpalkle elerepromatic or
and the | hke.. . it 25 j
A b B TS RSN 0 Rl
I?ﬂ%’é @fdtﬁ]ﬂhledmve ﬁﬁﬁ);dbmaigidés defined asmdnocydicampubstituted

ef ranet hyl anyoni ym roxi de, The, cheni
OB eR A TR (PEREDNE Bbn SUGGTRDT Ehese sy e number
d 'ﬁ%gue?ﬁ‘f)érs'iﬁ a ngvér?ﬁﬁg 9 Hee MBLsydmMefleRts both the fused and the
pharmtaceut 1 ca emsts to obtainh inproved physi cal
freeringemomal stability, hygroscopicity, flowability

and solubility of conpounds. 30 See, e.g., H Ansel et
al ., Pharmaceutical Dosage Forns and Drug Delivery

BYS s “f18irh dedutidfBPaccabtabide sdl8f rafuds idbonvehbionalirid-addition
2004/ 101568 -7- PCT/'EP2004/004896. I.n o(lggéeai,l , the

sltssurhaseradshition salisihat setain thehiolagienl edectivsnass aud properties of
Ao R 0, e B 8 s e o
ioxi®ozandy ofinvegdrec ecidsnsmdngaateot inorgatiabasesd Sample acid-
Qggi[ci%%%% tg Tnél{lgg tl?c;seade?i_vegrfr(?rh 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
ammonium hydroxides, such as for example, tetramethylammonium hydroxide.
The chemical modification of a pharmaceutical compound (i.e., drug) into a salt is
a technique well known to pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability and solubility of compounds.
See, e:g., H. Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery

Systems (6th Ed. 1995) at pp. 196 and 1456-1457.



menbered unsaturated or saturated ring that contains
at | east one heteroatom selected fromS, Nor 0, R

w0 go0hgasegyen or | ower al kyl, 170 Ra i s hydr ogeCI/EP190&004896
alkyl, 0 I I -SRl4 O0O[CH2m-C-OH I I O 15
[CH2]n CH2 OR13 , or O Il ' [CH2]o C NR10O, R11 Rb,

IRaletal thRpresent Riventionasttics inieprapdends of fosmada €0 fr om
the group consisting of 20 hydrogen, |ower alkyl,

hal ogen, am no, |ower al kenyl, _hydroxy, al koxy,

hydroxy |ower alkyl, J Bényl,

per fl uorol oweral kyl , ral koxy, aryl,

nitro, |ower alkano R0, S-, al kanoyl,
al kanoyl am no, car bwoxy, oxy, qaboxy alkyl,
substituted al kyl, for W / 8 -

PCT/ EP2004/ 00489M"~ 0 I RIS ¢ HOC (CH2)v |
O 5 or tw of Rb, Rc, Rd, Refand gf, when present on
adj acent carbon atons on the lenyRd ri ng cazI be taken
together to forma | ower al kyl enedi oxy bridg )or a
ring systemfused to the phenyl ring, said ring
system cont.ai.ni ng one.or .t rings,fused to the
5 faceRyc 3_{#%?@%%%%“%@8%&%3?@% ngs in said
AYSd By PEIASYetdtPinsiturfEQ BREArAed1Bid@b@ADORRINLOT a 5- O 6~

ring“and the remainder ring . in the S)t/s_tem i f any
membered unsaturated or saturated ring that contains at least oné heteroatom

selected from S, N or O,
R1 is hydrogen or lower alkyl,
10 Rais hydrogen, lower alkyl,

i
—ﬁ_RM
2
0]
——[CHyly ——C—OH >
O

15

—[CH,——C——NR;p,Ry1 5

Rb, Re, Rd, Re and Rf are each independently selected from the group consisting of

20 hydrogen, lower alkyl, halogen, amino, lower alkenyl, hydroxy, alkoxy, hydroxy
lower alkyl, alkylsulfanyl, perfluoroloweralkyl, perfluoroloweralkoxy, aryl, nitro,
lower alkanoyl, -NRsRs, RS-, alkanoyl, alkanoylamino, carboxy, aryloxy, carboxy
alkyl, substituted alkyl, or
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1 o being a cycloal kyl or heterocycloal kyl ring; RS,

R6 and R14 i ndependently are hydrogen or |ower alkyl;
wRZo04g01568ver al kyl; 15 R13 is 18¢drogen, | ower BEREP2004/004896

benzyl or phenyl; R10, R11 and R12 are independently

hydrogen or lower alkyl; and 20 m n, o and v are

i ndépendent integers fromO to 4. A preferred

enbadi ment of the present invention relates to

,as defined above, characterised by fornula

(1-A) RL. H2N N-Ra N/\' HZNNRc I-A Rb" 25 WD

2004/ 101568 -9- PCT/ EP2004/ 004896 wherein Rl' is
hydrggen or lower alkyl; Ra" is hydrogen, | ower

WH O

alrk 1 2-S-R14 5 -[CH211 -COH | I O [CH2]n
CH2 OR13 j or 10 0. I I [CH2]0 C NRlo,R11 Rb" and RC
are i ndependently hydrogen, |ower alkyl, |ower

al kenyl , | &wer al koxy,

HO——C—(CHy),

>

)

or two of Rb, Re, Rd, Re and Rf when present on adjacent carbon atoms on the
phenyl ring can be taken together to form a lower alkylenedioxy bridge or a ring
system fused to the phenyl ring, said ring system containing one or two rings fused
to the phenyl ring with at least one of said rings in said system being either an
aromatic or heteroaromatic ring and the remainder ring in the system, if any,
being a cycloalkyl or heterocycloalkyl ring;

R;, Reand Ry, independently are hydrogen or lower alkyl;

Ry is lower alkyl;

Ri3 is hydrogen, lower alkyl, benzyl or phenyl;

Rio, Ruand Ry» are independently hydrogen or lower alkyl; and

m, n, o and v are independent integers from o to 4.

A preferred embodiment of the present invention relates to compounds as defined

above, characterised by formula (I-A)

I-A




10

15

20

hydroxy | ower al kyl, perfluoroloweral klyl, nitro,
hal ogen, | ower al kanoyl, -NRS5R6, 1s R7TS 0O C -R12 NH

w0 o4R1B6e8s O HO C (CH2), 11 0 9-phenyl, hydr oXBCT/EP2004/004896

per fl uorol ower al koxy, or phenoxy, or Rb" and Rc" when
present on 20 adjacent carbon atons on the phenyl
whiarginrcan be taken together to forma | ower

l.kyl eanedi oxy bri or aring systemfused to the
Iﬁﬁé aW%q&ﬁ&@g@aggﬁ%g system containing one or two
]Lyﬁgﬁwﬁ@ggg1bw@fa Bhenyl ring with at |east one of
said rings WO 2004/101568 -1 o- PCT/ EP2004/ 004896 i n
said system being either an aromatic or heteroaronatic
ring and the remainder ring in the system if any,
bei ng a cycl oal kyl or heterficycl oal kyl ring; R5, R6
and R14 independently areh$§drBgen or lower alkyl; 5
R7 is |ower alkyl; R13 is h®drogen, °l oner al kyl,
benzyl or phenyl; 1o R o, 1 and R12 are

i ndependent|y hydrogen or lower alkyl; and in, n, o
and v are independent integers fromO to 4, or
pharmaceutically acceptabl e salEg_L eof , 15
Preferred conmpounds as [deflnned gbove are t hose,
wherein R 'is hydrogen and Rb"|| and R ." are -
substituted on adjacent carbon dtons and forma | ower
al kyl ene dioxy bridge. 20 O hel preferred conpounds
as defined above are those, wherein RI' is hydrogen
and Rb" and Ro' are substituted on adjacent carbon
atons and taken—togeHgg—venjL_thgir attacheg: carbon
atons forma fused aromatic ring. her preferred
conmpounds as defi ned above are those, wherein 25 Ra"
and Rb" are substituted on adjgcent car bon -atons on
t he phenyl ring and taken :

——[CHJ,——C—NRy Ry

Ry and R.' are independently hydrogen, lower alkyl, lower alkenyl, lower alkoxy,
hydroxy lower alkyl, perfluoroloweralklyl, nitro, halogen, lower alkanoyl, -NR;sRs,

R,S-

phenyl, hydroxy, perfluoroloweralkoxy, or phenoxy, or Ry"and R¢"when present on
adjacent carbon atoms on the phenyl ring can be taken together to form a lower
alkylenedioxy bridge or a ring system fused to the phenyl ring, said ring system

containing one or two rings fused to the phenyl ring with at least one of said rings
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together forma fused heteroaromatic ring; and Rl' and

Ra' are independently hydrogen or |ower alkyl. Oher
wee@iaorsesl conpounds as defi nedOabove are t hoSBCT/EP2004/004896

wherein Rob" and Re" are 30 attached on adjacent

carbon atons on the phenyl ring and forma two

ﬁéﬁbieﬂ@@emrbam@ sijberan drpseatioor heieredromatic tngand theremainder

s.;hein het er,oar omat
R P a Rt RO RIS RR Rl R ogyalial s
ring V\D 2004/ 101568 -11- PCT/ EP2004/ 004896 O her
ﬁ;eferred conpounds _as def| ned above are fhose,

anf RaaHerlapendgriy arqnarogan ot I9wes dkslien or | ower
al kyl and Rb" and R -" are independently hydrogen,
| ower al kyl or |ower alkenyl. 5 Oher conpounds as
Rigkiloweer @lbphie are those, wherein Rb" is |ower al kenyl
and Re" is hydrogen. O her conpounds as defined above
are those, wherein Rb" is |ower alkyl or hydrogen and

1s hydrog¥R! lodlel ¥lleyl n@yher pliiler red conpounds as

Igig |n}z%| gbove areliy osen%]v\,herelrﬁ)fl Wand Ra" are
hydrogen or lower alkyl, Rb" and R ," are i ndi vidual |y

1{{1%’)? ?ggg@o dﬁ?#o&%%peﬁ%é%%%géﬁék JoR8 1’%1’ alng ot her

t han hydr ogen. O:her preferred corrpounds as defi ned
above are thopg \/\r/&ere i n Ra" are hydrogen or

Mehe? 2BARIATE IRGED] eﬁyartsgeﬁ ’H?mrPaT%@’en and 20 R, "
is hal ogen, nitro, |ower al koxy, phenoxy, hydroxy,
hydroxy lower alkyl O 11 HOC (CH)v or O IIl Rig

clﬁr'épharnmcautmmlﬂpgmeptawmﬁt&’dleneolez i s hydrogen or
ower al kyl

Preferred compounds as defined above are those, wherein R;'is hydrogen and Ry’
and R." are substituted on adjacent carbon atoms and form a lower alkylene dioxy

bridge.

Other preferred compounds as defined above are those, wherein R,' is hydrogen
and Ry and R."are substituted on adjacent carbon atoms and taken together with

their attached carbon atoms form a fused aromatic ring.

Other preferred compounds as defined above are those, wherein
R."and Ry are substituted on adjacent carbon atoms on the phenyl ring and taken
together form a fused heteroaromatic ring; and

R:'and R4 are independently hydrogen or lower alkyl.

Other preferred compounds as defined above are those, wherein Ry" and R." are
attached on adjacent carbon atoms on the phenyl ring and form a two membered
ring system fused on the phenyl, one of said rings being a heteroaromatic ring or a

heterocycloalkyl ring and the other being an aromatic ring



O her preferred conpounds as defined above are those,
wherein Rb" is hydrogen or halogen and Re" is nitro,
whadoegersss phenoxy, | ower al koxyi- hydroxy or PCT/EP2004/004896
hydr oxyal kyl . 30 Ot her preferred conpounds as defi ned
above are those, wherein WO 2004/ 101568 -12-
it ﬁﬁlﬁ@lﬁ‘&d@@ﬁ&ﬁﬁm@ as defiRed abpye are tchohy,dwbg@m RetgndRa” are

if et AE e ot PR B By Rera e BYEDEBn Bty

@G@@@lm@ﬁ@mo%&fe@a&nﬁb" and R, ," are hydrogen or
(CH2)v and v is an integer fromO to 4; Rl

and Ra" are hydrogen or |lower alkyl; and 10 one of

5 (ﬁ%ﬁ{) gﬁ%ggundé gs ?Eﬁﬁéd gE% A%dha %he%%eﬁb HE ﬁgﬁ%ﬁgenyl and R."

I'ne ove are ose

isByd@geni ndependently hydrogen or | ower al kyI; Rb" and
R, -"are hydrogen, RS R6 N, NH -CR12 | 15 or R7S-;
R5 and R6 are independently hydrogen or |ower alkyl;

cE%Eesr 2o %Bﬁhd@ b nleﬁnaa 3bbe MEIHBEEAIRrelrDRETis Bkt alkghek

one ! R is other than hydr ogen. O her
}mdeOgerrmdBemsdQstaH@/ldefu ned above are those,

0 wherein Ra" is 25 (CH2)n CH2 OR13 or (CH2)m OH

Other preferred compounds as defined above are those, wherein

R, and R," are hydrogen or lower alkyl,

Ry"and R.' are individually hydrogen, halogen, trifluoromethyl; and
trifluoromethoxy; and

15 one of R¢"and Ry"is other than hydrogen.

Other preferred compounds as defined above are those, wherein
R, and R," are hydrogen or lower alkyl;
Rp"is hydrogen or halogen; and
20 R.'is halogen, nitro, lower alkoxy, phenoxy, hydroxy, hydroxy lower alkyl

o)

or

25 vis an integer from 0 to 4;

Rizis hydrogen or lower alkyl.

Other preferred compounds as defined above are those, wherein Ry" is hydrogen or
halogen and R." is nitro, halogen, phenoxy, lower alkoxy, hydroxy or hydroxyalkyl.
30

Other preferred compounds as defined above are those, wherein



I 1 O WD 2004/101568 -13- PCT/ EP2004/004896 R13 is

hydr ogen, phenyl, benzyl or |lower alkyl; and mand n
wae@4ilodependent i ntegers fromi@-to 4. O her prPEf/EPI0841004896

conmpounds as defi ned above are those, wherein 0 11 5

Ra" is CH2 C NRIOR11 Rio and Rl11 are independently

hydr ogen or | ower al kyl. Another enbodi nent of the

present invention rellates to conpounds as defined

b wer i-sedCoy—foRrul a (1-B): 10 NH2 JNa" N
I?a%\’l’?ylgilrﬁﬁ&{p gz R c" wherein (c) is a5 or 6
Reisderdedgéreoelovwradiatlj ¢ ring containing from1 to 2

etero,atons_,sele fromthe group consisting of
lg‘ﬁ%eémrogﬁﬁlpmqw%rrﬁ%?frogen; 15 R is hydrogen or
l ower al kyl; Ra" is hydrogen, lower alkyl, 0 1 |
-SSR14 O[CH2Im-C-OH O [CH2]n CH2 OR13 , .or
5 Other preferred compounds as defined above are those, wherein

Ryp"and R."are hydrogen or
0O

HO——C——(CHy — 414

v is an integer from o to 4;
Ry and R," are hydrogen or lower alkyl; and
10 one of Rp"and R¢"is other than hydrogen.

Other preferred compounds as defined above are those, wherein
R, and R," are independently hydrogen or lower alkyl;
- Rp"and Rc"are hydrogen, R; Rs N-,

-NH ﬁ R12
5 0 , or
R7S';
Rs and Re are independently hydrogen or lower alkyl;
Ry is lower alkyl;

Ri. is hydrogen or lower alkyl; and
20 one of Ry"and R."is other than hydrogen.

Other preferred compounds as defined above are those, wherein

Ra" iS

—(CHa)s CH,

25 OR13 or

———(CHp)yy ——C&—OH

@)



200 11 [CH2]o C NR10O,R11 ; WD 2004/101568 -14-
PCT/ EP2004/ 004896 RC' and Rb"are independently

whyanogsss | ower al kyl, | ower -dBkenyl, | ower aP&DED2004/004896

10

15

20

hydroxy | ower al kyl, perfluoroloweral klyl, nitro,
hal ogen, | ower alkanoyl -NR5R6, R7S-, 0 11 - C -R12

deusf-IPRh:@gjen , ptengl, fhengyl(achayer alkyba%enyl hydr oxy,
R " d Rb"wh
B Rndh A R gl BRELE A O che .

het eroaromatic ring can be taken together to forma

| ower al kyl ene dio %g_lg arin syst m f.used to
Qther m»é@f@r@alrwmmc{ﬁ awgi tbfae AT® %598‘(" Rrein
containing one @r two rings fused to the

het er oar omat i C)ItL“ ng with at |east one of said rings

in said é%/hitem eing _either an aromatic or
Méﬁseroar TTc °CTTng aRd f he remminder ring in the.

liﬂg Sg%:ly%‘{edgaéwﬁj‘fqnﬁn%hyﬁgc' Oa%??ﬁ]ﬁéﬂf i ndependent |y

are hydrogen or lower alkyl; R7 is lower alkyl; R13
i s hydrogen, |ower alkyl, benzyl or phenyl; 20 Rio,
ARidthend iment oﬁﬂ@g@a@mtﬂnyentym Bjalies 5p commerIgs Ry defined

dent t f t
P, el Beto Rty Ta BB bl ¢ sal {5 Thereot - 25

I-B

wherein
® is a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms
selected from the group consisting of oxygen, sulfur, or nitrogen;

R, is hydrogen or lower alkyl;
R."is hydrogen, lower alkyl,

i
_ﬁ—"RM
O >
[CHly ——C——OH ’
O
—[CHly=—CH——0R,; > or

— —[CHyJy——C——NRig.R11



Preferred conpounds as defined above are those,
wherein (c) is a heteroaromatic ring containing

w@iohne1ses the only hetero atord-WO 2004/ 101568CFLB2004/004896

10

15

20

25

PCT/ EP2004/ 004896 O her preferred conpounds as
defi ned above are those, wherein Rb and Re" are

Rside@Brdee mciepwdsn@g ﬂnydme@gbqwetrralksdm}exwwaﬂgﬂnyl,@pmr alkoxy,
YD e B BRSO R gt atiqgont, e,

I's hydrogen or |ower alkyl; and one of Re" and Rb"
i's other than hydr ogen. 1o O:her preferred conpounds
as ddfined above are those wherein Re" and Rb" are
attaghed to the hetero atomring on adjacent carbon
atens—an®,{ aken together with their attached carbon
atonms a fused phenyl ring. O her preferred conpounds
as—dphi-redcabevg,are those, wherein (c)is a 15
heteroaron‘iri c ring containing an oxygen atom as the
only hetergl atom Qher preferred conmpounds as
defi ned aboge are those, wherein (c) is a
het eroaromatic ring containing a nitrogen hetero atom
A fu _j_h&-,r nbodi rent of the present ‘invention
rel at to 08 oounds ds defined above, characterised
by forjpula (11): NH2 rNRa N Ro H2N N RC Rf Re Rd
(1) 'gr pharmaceutically acceptable salts thereof,
wherein 25 Ais a 5- or 6-nenbered unsaturated or

il 3RBoky, e flabislBweralRoxis 6B phetoxy v R Usied Re'wiien present on
sat urated ring that cont ains at | east on% heltF er oat
adjpeanteaThomatonss onthe heterpgromatinidng gam betakeikgset er to form a

BWeY lalkﬂélrge mxg%ngg%%%%g g}%’terﬁ%égf PP BGER B omatic ring, said

ring system containing one or two rings fused to the heteroaromaticl ring with at
least one of said rings in said system being either an aromatic or heteroaromatic
ring and the remainder ring in the system, if any, being a cycloalkyl or

heterocycloalkyl ring;

R;, R and Ry, independently are hydrogen or lower alkyl;

Ry is lower alkyl;

Risis hydrogen, lower alkyl, benzyl or phenyl;

Ri0, Rz and Ry» are independently hydrogen or lower alkyl; and

m, 1, o and v are independent integers from o to 4

or pharmaceutically acceptable salts thereof.

Preferred compounds as defined above are those, wherein ® is a heteroaromatic

ring containing sulfur as the only hetero atom.
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Rb, Rc, Rd and Re are each independently selected from
the group consisting of hydrogen, |ower alkyl,

whadoegerses ani no, acetyl, acetyllam no, hydroxy, PEI/EP2094/004896

car boxy, aryloxy hydroxy nethyl, carboxy al kyl, fornyl
and substituted alkyl, wth the proviso that if Ais
Qther pmfbmé@otmmma%aseiﬁfmedgbow arasihoseigheneiie Rosd Re are

.i's selectied firom the;group.consigting of hydrogen,
W@W@P@ﬁ% ‘dﬁ%ﬁ%’gi‘ﬂ?&fﬁicﬁ&?‘“’e%@{yﬁy-| , acetyl am no,
hydr oxy, al koxy, carboxy, aryloxy hydroxy nethyl,

carboxy al kyl, forpyl and substit utﬁgla al kyl . , Anot her
Qifep preferred spmprainsisasdiefinedpbRVe ke tosas wherein

(0 n iped 1o above, characterised by
F?coé@nﬁﬁzq%}l?ﬁ%‘%%ﬁ»ﬁﬁ fNNRa N Ro Rc H2N N Rf Rd Re
E\;}(%LI_)_C_Qx_phar maceutical ly acceptable salts thereof,

ereilp Ra is hydrogen or lower alkyl; 15 Ro is
sel ectlfed fromthe group consisting of hydrogen, |ower
al kyl ,Ohal ogen, nitro, acetyl, alkoxy, carboxy,
aryl oxy and substituted alkyl; Rc is individually
Belisoidedgén omaver ajkdypndonsi sting of hydrogen, | ower
al kyl_. ., hal.agen,, anino cetyl am no, hydroxy, al koxy,
%Sﬁd?fj&yafﬁé}{h%?ﬂl%%@gﬂyg?: - formyl and substituted
al kyl; 20 Rd is selected fromthe group consisting of
hydrogen, |ower al kyl, hal ogen, hydroxy, alkoxy,

Qidveb pxefatted] conmpdyidsudst daipe ve ek those pzéhqrgm;,ﬁ"@@ﬁ&," are

fro he,.ar consi stin f._h .
B0 S ReREE R bl PR A5 BRI lsp tosether vith

tAklt@xtachb@verbodl dwmsod fuvet gdenyl ridg. Anot her preferred

enbodi nent of the present invention relates to

conpounds as ~defined above, characterised by formula
(Stlh\é)r br%rr%%oc%%ﬁ)&l?r?& asdefiriod dbove AP 1(190%%,8%%erein® isa

heteroaromatic ring containing an oxygen atom as the only hetero atom.

Other preferred compounds as defined above are those, wherein ®isa

heteroaromatic ring containing a nitrogen hetero atom.

A further embodiment of the present invention relates to compounds as defined

above, characterised by formula (II):

or pharmaceutically acceptable salts thereof, wherein

A is a 5- or 6-membered unsaturated or saturated hydrocarbon or 6-membered
unsaturated or saturated ring that contains at least one heteroatom selected from
S, NorO;

Ra is hydrogen or lower alkyl; and
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25

- hal ogen, nitro, acet

NH2 N,Rb® N HZN N Rd" Re' (1V) or pharmaceuti cal
acceptable salt thereof, wherein, Rb' is selected from

W0 b@4godep consi sting of hydroedén, | ower al kylPCT/EP2004/004896

hal ogen, am no, acetylam no, hydroxy, al koxy, hydroxy
met hyl , carboxy al kyl, nitro,_ acetyl, carboxy

Peh RopRyl arfbRepre eanh indspendentboseledtod fromy th%&wuﬂ?e@orﬁ}%mg of

ro%%ipd ?%\gglnﬁﬁplOBXb% {1 &#ﬁ&h th}é,t&gg%lﬁﬁﬁ) $QR86S), 2y,
catifixyl, arglogy hjfth@uxpnyethyl Icaphmcytayurlpfqrmyﬂranayubsmmexﬂmucyl

6 hd RS kA 1o 46 TGt Rt d PR aRtsafe T3P dhen
Pé“ls Qéle@te%rtﬁg 596\;&;[2&6&5@&% of }%ﬁbgéﬁ‘tl@ﬂref b1 t}bﬁé%\(lan amino,

contains at [eas hetero atom sélected from S
ageiyl,Grcetyiamiag, hyseo et talicb}dyr carbolp, ayylesy hydnexysieHaylogarboxy

Mol ok gnd sYBSEH A Kb her ambodi nont. of ¢ he

present invention relates to conpounds as defined
above, characterised by formula, (V). Rc Ro NH2

Auather embrdineet offthe RreseRy 1@%@%@%@% BuEPmRPHpds as as defined
Pi& I erein 20 Ra, Rb and Rc are
a%(r‘?glg’p%ngéﬁteﬁ%%b%rogengo(rﬁ?omer alkyl; Rd is selected
fromthe group consi SN‘_|ng ydr ogen, |ower alkyl,
2 kow—,Raa_r boxy, aryl oxy and
AN

substituted al kyl ;
PCT/ EP2004/ 004896 )\

H,N

Re (I11)

or pharmaceutically acceptable salts thereof, wherein

Ra is hydrogen or lower alkyl;

Rb is selected from the group consisting of hydrogen, lower alkyl, halogen, nitro,
acetyl, alkoxy, carboxy, arylbxy and substituted alkyl;

Re is individually selected from the group consisting of hydrogen, lower alkyl,
halogen, amino, acetylamino, hydroxy, alkoxy, hydroxy methyl, carboxy alkyl,
formyl and substituted alkyl;

Rd is selected from the group consisting of hydrogen, lower alkyl, halogen,
hydroxy, alkoxy, carboxyalkyl, alkylsulfanyl and acetyl;

Re is selected from the group consisting of hydrogen, methoxy, halogen and
substituted alkyl; and

Rfis hydrogen, alkoxy, lower alkyl or halogen.

Another preferred embodiment of the present invention relates to compounds as

deﬁned above, characterised by formula (IV):
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20

Re is selected fromthe group consisting of hydrogen,
| ower al kyl consisting of individually selected from

W b@4gose consi sting of hydrodén, | ower al kyl PCT/EP2004/004896

hal ogen, am no, acetylam no, hydroxy, al koxy, hydroxy
nmet hyl , carboxy al kyl, formyl and substituted al kyl;
5 Rf is selected fr(amzth Jxoup consisting of
hydrogen, |ower al kyl,” h ¢ aydroxy, al koxy,

car boxyal kyl, al ky and acetyl; Rg is selected
fromthe group consi pof hydrogen, nethoxy,

hal ogen and Hu[q i . L~and Rh is hydrogen,

al koxy or | owek al kyl or hal age R4 Preferred
conpounds as defi ned above are—&hose, wherein Ra is
sel ected from hydrogen, nethyl, piphenyl - 4-yl net hyl ,
hydroxy benzyl, hydroxy ethyl, carboxy methyIV)

2- ke I I i C ylmethyl; Rb is
%ypg}agé%%gﬁg%@éﬁwtgg%%@%@ﬁyﬁpg%ﬂ i sopropyl or
Iﬁﬁgb yélected fi‘@m&lhb g@(blqg cér[siiﬁt‘iﬂagﬂief lgsrdﬁ‘logem:,dowieB Elkyg teflogen, amino,
ydrogen, _acetyl, carbpxy-ethy ro, t.hoxy,
%C?B’é@@}n%é?)’%]é%},’, PPy 65%?}1,113"{: Cerhars ke H§r¥0,£‘fatyl’ carboxy,
| ¢ [ the group consisting of
; ’gfé’rrﬁpyé pRdREbeGhed Lot hyl

oro, am no, - nitro, fluoro,
Rd’etnyl Refiare eably irdependent)y selaeteHdram the groxy consisting of

b t hyl - 29 _eth th f
IR RRbIBHER S Ao o eerta PR Aso 8 Phosy bdrow
BEeaHD GOPSLPAIKYT ndfro hy&tﬁg@d}boﬂﬁtdi?by(y, forhsi andfstibstitmted alkyl;
brono, nethyl, phenyi , ethyl, t-butyl, acetyl,

@t hyl sul fanyl, nethyl sul fanyl, hydroxy, vinyl,

) ) 0 t Byl j r :
R e i
dondsing an leazebhe hygterowitdml sebactdd fromoS, NianerOparet er r ed

conmpqunds .as defi ned above, are se erei n each of
o HIEHOREOIRALS REPH TSRO AR and Rn

i ndependently forma part of an cyclic arene or

heterocyclic group. 30 O her preferred conpounds as

Prefémbly, Rbdischytrogehos dgwethadkel.n Rd and Re, Re and

Rf, Rf and Rg, and Rg and Rh independently forma part

of a cyclic ring group selected fromthe group

S9N §h&tHeR @ntBbodiRicar be e pReMOxIBhiion rélatsl te,compounds as defined

pyridi ne. .
above, characterised by formula (V):

or a pharmaceutically acceptable salt thereof, wherein
Ra, Rb and Re are independently hydrogen or lower alkyl;
Rd is selected from the group consisting of hydrogen, lower alkyl, halogen, nitro,

acetyl, alkoxy, carboxy, aryloxy and substituted alkyl;



cycl oacetyl, or aryl group. 35 WO 2004/101568 -19-
PCT/ EP2004/ 004896 Preferably anong the conpounds of

wo eromdmes , |1, |1, 1V and V arl8-those conpouPKEERIVes/@4896
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Ra is selected from hydrogen, net hyI
bi phenyl - 4-yl rret hyl, hydroxy benz , dr oxy. et hyl
R@tmk;ﬁteaﬁb i th ezgn@@@zgomgbs;a@g hy g}ggan ower alkyl con51st1ng of

d hy
@%ﬁtgu%l fdsaegég)cg%@ ¥1|ld£ %ﬁ% %rqup co%%ﬁtﬁﬁb%gggbﬂ’ Fl?x'ATIE'% 5‘%]371 halogen,
4, tab@cy@mmn bodsdxst alkexpfhydydxpgmihylacatbylky alkyl, formyl and

carboxy ej chloro, ethoxy, fluoro, nethoxy,
xy, trifluoronmethyl and methyl; Re is

Rﬁs%%fe%ﬂad‘ 8M EHée%rB{l? %n&@ﬁﬁg of h?&rd%%nhméigﬂﬁyl haloggn , hydroxy,

oro, amno, ['uoro, acet yf amn

:ﬂyd:kc);q xegrhendyglkyl, reék};]isul,fansglmda?cyty c ar boxynet hyl ,
8 Spresisyed B Fa R s R i Eop R BB LR pdtgen qnd

Mh@g@aalmtﬁ%y, chI oro, fluoro, brono, nethyl,
et hy t- butyl acetyl et hyl sul f anyl ,

he

ﬁcbtlfh Y@lﬂg XYﬂS/ W}ﬂkﬂlqﬁlalogé’@hoxy, car boxy

et hyl; 15 Rg i s hydrogen, fluoro, nethoxy,
trifluoronethyl and chloro; and Rh is hydrogen,
PRIf&oud compolayilds as defined abové a;m,thps@fvdna‘eiry among t he

%%fid a St 35 Tt riohi iy 4Rt S A

18&%5&5;}%%@ SARMG Sk AthiyD ra@dadlﬁﬂéthyl‘éfarlﬁiinoylmethyl
cI | C arene or heterocyclic group. Further, th

Rbnwhydl@gabwenethy%her e Rd and Re, Re and Rf, Rf and
inde dentl y forma part of a
@Eﬁ%ﬂpgg@ 15?]6{%)3@8 E'tl{% *from the group consisting
rRA 1;|§ E’él@ét@&:fﬁ)mﬂh@ @ﬁ@ﬁi@ﬁl It:¢li‘slstiﬂ2gj@ﬂ5 Tlgzdrpgdén; dzlce’qg carboxy—e’ahyl chloro,
cloacetyl, or aryl ‘group e pre ed, conpaunds

eﬁxo&cﬁ dlesepmaiaexmitrey By, &1 Orneé X{u%t%f% ngﬁ
k@?:f‘?el&& W%h&"ﬁ Lg) gfﬂl}s‘ls%rgy rP %‘hldx%u hﬁﬁhbf methyl, nitro,

s of co R

pre erre anong t ass ounds

ﬂﬂom; dbelgmmmoe hiyioseynoaihpl nreth oxy dydréxy, caﬁaomfmatbg]e garboxy-

fouh it onah FRNEOpRRAC BT SRRS 1A The i n

RE‘R‘%‘@M@(EH fropd tﬁé‘grdifiimﬁid{é@'ﬁlg‘?ff HyaFogdn nhetﬁoﬂj’fﬁ:}ﬂdnf@ ﬂuoro,
ose conpounds and R -" are presen ? %

preemg) meting, Il’hﬂllyﬂl,eetbﬁhibthﬂ atetyb ethylsulfansl, methy sultanyl,

hydroxy, vinyl, ethoxy, carboxy ethyl; :

Rg is hydrogen, fluoro, methoxy, trifluoromethyl and chloro; and

Rh is hydrogen, methoxy, methyl or fluoro.

Other preferred compounds as defined above are those, wherein each of Rd and
Re, Re and Rf, Rf and Rg and Rg and Rh independently form a part of an cyclic

arene or heterocyclic group.

Other preferred compounds as defined above are those, wherein Rd and Re, Re

and Rf, Rf and Rg, and Rg and Rh independently form a part of a cyclic ring group

- selected from the group consisting of thiophene, phenoxantin, indole, pyridine.

cycloacetyl, or aryl group.
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on adj acent carbon atons and taken together forma
| oner al kyl ene di oxy bridge. The second maj or
W@ edvadd et are t hose conpoundg%ef fornmul a |- APGITEPH04/004896

Rb" and 35 R " are present on adjacent carbon atonms on

t he phenyl ring and are taken together WO 2004/101568

Pmﬁsrabmargmg)dm aoupoendswiformivéa |, Ihdilalbeand Yagedhose

atons t ﬁgﬁ1a ring systemfused to the phenyl ring.
HGsd Jor enbodi nent are those conpounds where

I&%s s@[&té@froﬂ{ Bydﬂo@@hvlln@ IJ Mph@ 1e4iiyhdeﬂgfltl|ilﬁimh}i‘b¢hzyl
ring. 5Inthef|rst errb \Ag

wdr@mfeﬂwﬂ KA RPTInEILY Tiab egz-y ylcarbamoyrl?nethyl
ﬂ*@ fromone to three car bon atoms The
seco nanSPB%%hgl

ment of the conpounds of formula
Reﬁ}gfchogdamsmpropyrhmmd’dmlhere Rb" and RC' are

b d d
L B AR B0yt oo
erthB -ﬂiﬁ)trs %@%}@’L Rithg ﬂlfe@l@r} trBludrbsheddyl nindasettiided

tRe phenyl ring on the corrpound of formula I-
Km@ selested b thagoup donsishing of hydengennechlere, amig, methyl, nitro,

AR PR NP S5 ) oy
diﬁyle Eﬂ'ﬂﬁ@ﬂﬁirmal ofrifheirermethryll .ol isypropyliy and/ or one

A i BenE BB Mo 5 o
61‘0 1]?15713 ﬁ}hgﬁg etiSy1PE Fﬁ@ga@dylhé‘tﬁﬁfﬁﬁﬁﬁn P‘i‘né%ﬁylsh?fanyl

preféra den “or ral ki I's secon

hmiroxy,exnhyddeﬂmy cﬂrbomeﬂxyﬂrpounds of formula I-

o ilrokes, Th matanor bnanerehy RS 4%@\'5?853@?%2? ’

RRAPRVIRzeAPmeHdRyantihgl & ffusied heteroaromatic ring
or an 20 aromatic ring such as phenyl. In this

enbodi nent R and Ra" are preferably hydrogen or
ARAEEAbESL) <ol AR oA IROdL L, B e those
éifrﬁ b@@@@wh@mhdﬁ Riéhai@ RepRe and B Rf aniRg and &g and Rh

e dant bl F P SO RY R S e M, the
GEPYn@ BOV: VLS KPAR R@dR@fanHCRfTR!f @nll RZandRSEnd Rh

rrng systerrs can aromati C rings
‘jodeperdémieform apartatfiacyolic sing gretlp ﬁd@ptﬂd&aww ergrﬁgp consisting

St B antipo e lB o b sk oBThft, B 8D

attached to the phenyl noiety |n the compound of
formula I-A One of conpounds ithin this

Baoptafaued compavads of ok ﬁ&&)qméﬁ@ Rermagay [-Aeand I-5 gbove are
RS L OGRS e O B e
classes of compounds where R;'is hydrogen are those compounds where Ra" is

hydrogen or lower alkyl.

There are many different embodiments of the compounds of formula I-A. The
main embodiments of the compounds of formula I-A are first, those compounds
where Rp"and R."are present on the phenyl ring on the compound of formula I-A
on adjacent carbon atoms and taken together form a lower alkylene dioxy bridge.
The second major embodiment are those compounds of formula I-A where Ry"and

R." are present on adjacent carbon atoms on the phenyl ring and are taken together
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| oner al kenyl. In this preferred group of conpounds,
| oner al kenyl denotes a nonoval ent aliphatic

whg@aoacEsHon substituent contai2AikFng from two tBCT/BP2004/004896

carbon atons and having an unsubstituted doubl e bond
wthinits structure. The WO 2004/ 101568 -21-
WA tiEsip @dﬂ@ﬂﬂ@bon@i@m te &erngy AGINE Bisterofpseio thﬁm%@nyl ring.

.Syl ower al ken are S ound
TR ARG e AR TRRN Rera Rt BaTE
ih@nedual fwnnec&wﬁch(h@ pheagbring. con‘pounds Wi t hin the
conpounds of fornmula I-A where Ro" and 5 Re" are

i ndependent substituents are those conpounds where Rb"

l?lnfﬂ]g st %odhﬂ?x&‘e’\/vﬂé‘l%l RY 2H¥ g{a%‘f'ﬂl ?m‘%}gﬂn&lﬁ%(}iox}é ]rollaidge, these

Iuor ower a erably tri
hmdgelstmefﬂrabb'rcmmmmfrom roefedpdbtae darbbh atoroset hoxy,
with one of Rb" and Re" being other than hydrogen.
Wthin this class of conpounds are those conpounds

THESR oW a0 emlﬁf&‘m@h’é bEthelbodi faandsasf fodivela Rkt thdse
Anot her cl ass of co ounds w thin the_enbodi nent of

mﬂp@mﬂwhe@ehgan ar@ﬂd}stlt@@é@raa@i agemsaarpefeAtogns and taken

5k, SEAELR LA P S i
Ty oboy3 ﬁIseﬁ}i@ﬁg@f)Aséd(td theAshengl tiigon tﬂeasmpﬁund of formula I-A.

npound un e Wnd Ra,, are hydrogen.or
@%W@S%Pﬁwmapggw S BPPAUMEn] o S1HeRH EPmpPRRds Bhore the ring
ﬁ%ﬂ tWichii gﬂﬁe ﬁn?HﬁQHé 450 uﬁﬁ%ftf!?ﬂﬁﬁla lcﬁn@é}%&&aln one
r e i's hal ogen 0

dr oge Anot her cl ass’ of
hﬂhﬁmmonhsatlam hetten@syecmiky ime anigor @ng hetero RIOIaicaRY (or one

Fourbisaie: It DhesmhpAfen R R ATA B tlSE ahdpatic ring

é@f@te@iﬁ IReks ;ﬁ@fe&hﬂl@ﬂ%@@gerﬂlﬁi R, F{k%)rbﬁarhblgfhyalrbgérpﬁﬁlower alkyl. In
ere RL27is | ower a“g AI30|nth|sregard
P

nd
thes secon realoR ebosimenkef therqoaxpoundsel Qr@ﬂ%b& apgther class of

compoujnds are those compounds where Ryp"and Rc"when taken together with
their attached carbon atoms form a single fused heteroaromatic ring or an
aromatic ring such as phenyl. In this embodiment R, and R." are preferably
hydrogen or lower alkyl. In this second major embodiment of the compounds of
formula I-A, another class of compoujnds are those compounds where Ry"and Rc"
when taken together with their attached carbon atoms form a two membered fused
ring system which is fused to the phenyl group on the compound of formula I.
These two membered ring systems can be both aromatic rings or one hetero

aromatic or one heterocycloalkyl ring and one aromatic ring.

In the third major embodiment, Ry"and R." are independent groups seperately
attached to the phenyl moiety in the compound of formula I-A. One of compounds
within this embodiment include compounds where Ry"and R¢'-are independently
hydrogen or lower alkyl and Ry"and R."are independently hydrogen, lower alkyl or
lower alkenyl. In this preferred group of compounds, lower alkenyl denotes a
monovalent aliphatic hydrocarbon substituent containing from two to six carbon

atoms and having an unsubstituted double bond within its structure. The



In accordance wi th anot her enbodi nent of the conpound
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Ra,, are independently hydrogen or |ower alkyl; and
Rb" and Rc" are hydrogen, R7S-, R5 R6 N, or NH -C
pirfared gram o cypondy wheseRs ivpwearaikarmyt oouilopeggmpounds

R . i ndepend d I

e Bk DRSS RRE Bt Bl ihvor alo

than hydrogen. 5 Furthernore, in accor dance wi t.h- t he

Saniiags of tamioseiS e S Hoehenbenof Bupals i S anc
[ . "y '

Rt DR ROy AT ST s AT e o

inelivigiially byrogeh kialpgemdrifluoacldweralkyh preferayg triflnorargethyl,

to,4..1n this case Wi Iy h I " "
S G ol el P er e S Rt B Wik OBR 4 Be-and Re
Bﬁ_ﬁg Rehdiahaf @iy desged. M'Witlia thid|ckasks of RbRIpRAME ¥ire those compounds
trifluoronethyl wth one of Rp" and_Re™ being hal ogen :

wherelR: ayd Ragan either Axdragen agllawer alkykonpounds wher e

Rb" and Re" are separate independent substituents are

t hose conpounds whereRa is O 11 CH2 C NRloRl1l1l 20 R o
Andthet tlaas ef contippende mtithin hyelempediment of R aaldkBd' being individual

t hi .of d Ri is.h .. I

AP SOPBYBIonEs G AaPe GRMPORRdS WG e R g bydbtEane T plggen and
| " O n n .

e e R

des of cempeumdsy soipotwde mhezerBodndeht are hydrges antowarsalkyl are

ggngﬁéﬁgm Etgsgl%l% ﬁgagg S cgrfnp%%{lgg L/v?tﬂiﬁ%is-léh Sdih%m”%l:eo those

compounds where Ry"is halogen or hydrogen. Another class of compounds are

those where R."is:

O
HO—C——(CHpy —— >
or
I
—c— Rp

v is an integer from 0 to 4;
Ry is hydrogen or lower alkyl. In this embodiment, R."can be either an aldehyde,
where R;»is H or a ketone where Ri.is lower alkyl. Also in this regard, Ry"and R¢" .

can each be a lower carboxylic acid groups.

In accordance with another embodiment of the compound of formula I-A where
Ryp"and R.' are independent substituents there are those compounds where R; and
R.» are independently hydrogen or lower alkyl; and Ry’ and R."are hydrogen, R;S-,
Rs ReN-, or

NH IC R12 - Qr

0
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conpounds where Rb" and Rc" taken together forma
| oner al kyl ene di oxy bridge. The second are those

wa@ormpouses where Rb" and Rc" t-aken toget her w PET/EPI®04/004896

adj acent carbon atonms to forman ring system which
contains one or two aromatic, cycloal kyl or

het er oar orfafeand Ré mgsinflepemiandlythyeirogerepvkovesralkd; ri ng

(c) in the, 30,co (_JIO(fiformJIaI-B. On the ot her

hand, in avdol¥Y cﬂg P 8% third enbodi ment of this
JIVE 9Rd RS oElsmPAthydRegen. R0" and Re" in the
conpound WD 2004/ 101568 "- 23- PCT/ EP2004/ 004896 of
formula |I-B can be independent, i ndividual

ubstituents ' FEp el "
A B
R h thd doragiihd bbfornsiladeAtdre indepeadant sibstimendsare @ose class of
contains wthin its structure a 5 heteroaromatic ring,
Wﬁomse‘%%ﬁecﬁﬂ?atlﬁc ring can contain sulfur, oxygen
and/or nitrog s-thenly hetero atom On the ot her
hand, this str@rg{zgre carl{econtotakﬁﬁortv\o hetero at ons

with each being the sane or each being a different

hetero atom such as oxygen or nitrogen. One such

enbodi ment —of— g5 , Where the hetero
aromati c ring contai nsI ul fur as the only hetero atom

In this enbodi ment, 1o4he class of conpounds where

Rb" and RC' are independently hal ogen or | ower alkyl

are pref erRegds hydrogeuj phenyl, bensab lewenalksh aBdnpounds

where Rb" and R," a i Rd [
Retishe i B0 THGRE Tam 0 dnd s Gna s SAHE R0 Bydrogen or lower
ARG, P!réfé@d'bl? 'hzr&fog%he Tesekliiah | By pnéRet caadbe halogan or
addi'tion, wth respect to tht? e.Go oupgs. of, £ of nul 1
riffiomeale] treferablyteitlugromest yj “flﬁhgf?? f hiagdc%h%sm@a ogen or
ﬁ?‘il[to%ie{l]s the sulfur atomas the only hetero atom in

S

I'ng, the class of conpounds where Rb" and RC' is
hydrogen, or R12 -C 0 R12 is hydrogen or | ower

al kyl ; and 20_.Rb" and,Rc’ is_ather,than hydr.o

Bp ahethe aless At SHRBOBRAOANFERRS AR e 4 CHHIb B Sparient
are 8 %%P&ﬁ[ﬂs&ﬂ}ﬂeﬂe%’efs al kyl are

gg%ﬁegﬁ%ﬁng%re%grre . As indicated herei nabove, Rb"

and Re" which are present when fattached on adj acent

carbon atons on the hetero aronmatic ring can be taken

together with their 25—aCHachedcearbrpRatons to form a
fused ring system This ring systemcan be either a

Re! A{PRARESRIdepeniagtlphydrogenwrdower alkyl. Iifthds group of compounds
e drogen on T ara?l t, Ip%efre}:aHDQy h?fdl?ogegh %ﬂg(l)’ with géspect to this class

,'1s hydrogen or lower
of compounds, Ry"and R¢"are preferably hydrogen or lower alkoxy.

The compound of formula I-B contains various different embodiments in the same
manner as the compound of formula I-A. The first major embodiment are those
compounds where Rb" and R."taken together form a lower alkylene dioxy bridge.
The second are those compounds where Rp"and R."taken together with their
adjacent carbon atoms to form an ring system which contains one or two aromatic,
cycloalkyl or heteroaromatic rings fused to the heteroaromatic ring ® inthe

compound of formula I-B. On the other hand, in accordance with a third

embodiment of this invention, the compound where Ry,"and R¢"in the compound
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Preferred conmpounds are those selected fromthe group
consi sting of 30

W@ 2(03/16t588 s- tri f | uor omet hyl - pheayl ) - 7H- pyr r ol oPGI/EPI0pP4/004896

i nazol i ne- 1, 3-di am ne,  6-(3- Et hoxy-phenyl)-7H pyrrol o
[ 3, 2-f] qui nazol i ne-1, 3-di am ne,
dF {éﬁnﬁtde)capMylﬂyipMemw mdli\odual substituents. The embodiments

f |
f%rrpsd ki s Iag S e b s B Bfufosth it rgaret to cemgpopungs T-A.
am ne, WD 2004/ 101568 -24- PCT/ EP2004/ 004896

6- (2, 5- D chl or o- phenyl ) - 7H- pyrrol oL3,
In- a@dqt]Dnaﬁ@ce e congpenntheffermula I-B contains within its structure a

}}eetcgl %g%'}lna @ rh{E RN odldndtt P  GhWodtdn shittt 3&8khAnd/or

m ne
Iﬁtl@ dolagthed blnlyyl’(étei'd)a[tt&ﬁ ©Ohahe oalze&rl heanel, thi3 sthlmtnne&;an contain

tj_N'_Of eeril:égg %1%)21@,?,3 ! OX %) r@y ti]ﬁ,lsprgie eac be%\f i%el[ent hetero atom
s@tcﬁ%s%‘i’yg&z QP Ef’tﬁ%éeﬂ .—d?llﬁ)é/ Lt &h%oanﬁéﬁﬂ%f"cﬁéﬁ éd’rﬁ dusdséliwhere the

am ne phenyl) -7H pyrrolo [3,
hptiéueszoin atee dipg Ieonl'i:aam swiur @-the Dollyhetprp p’sqmo Ih@ thig embodiment,

tée 136 o ngrznz)logl}lrr]l M}W? %B (5[1 gﬂ ae Hdeé)ﬁpﬂ%nt&’| %lé)gfn or lower alkyl

é’re é‘ifé!rf@i 16r 4dttifybh thosS clas bf €ora eﬁuﬂé leblrepRE a@ldoR {' 3re
qui nazol i ne-1, 3-diam netr :35161 cetic

1adep|en®r(t1y leyd @g@n,ﬁrﬁé@gqry or7lqwsy ad Rarare hydrogen and

lgWFEQE&I]?F@e ﬁ“l“?’@& pyrrol o [3, 2-f] quinazoline-1,
3 di ami ne, 6-(4-tert-Butyl-phenyl)-7H pyrrolo [3,
a];dﬁ qglagaz | Ieg&gﬁgrgésggowamdg c[f§orr§u}a]l -B where the hetero

?coli_ﬂg? % this 3ofipdthd®ontains the sulfur atom as the only hetero atom
6 Ben t hi ophen- 2 yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1

- in3tudiing] the, class-of zomprgu@ds ovhere Rergid R7tis hydioges, or
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[ 3, 2-f] qui nazol i ne-1, 3-di am ne,

6- Napht hal e Ty -—7FprrroIo [3, 2-f] quinazoline-l1,
3-di am ne, 6-(3j}|5-Di chl oro-phenyl)-7H pyrrol o

[ 3, 2-f] qui nazol i ne- 1, 3-di am ne,

6- Napht hal en 2-ylI=7Hpyrrolo [3, 2-f] quinazoline-1,
3-di am ne,

6- (2- Chl or%lzﬁﬁgﬂ%%el?ﬁ-r&?m?r&)?lgﬁ a?df] qui nazol i ne- 1, 3-d
RALAR," istothér thad lgﬁirbgéﬂ afdprefénred HIRHis ehtiosliment, those

2-f]qui nazoline-1, 3-di am_ ne,

ComBOYIIC dswheerRpand Raare ,hypi@?ggangarfq lower alkyl are espe01ally preferred.
qui nazol i n-6-yl)-thi ophen-2-yl]-ethanone,

6- (3- Ami no-phenyl) -7-net hyI -7THpyrrolo [3, 2-f]

Aglinfzated terdinaBeh, &5 axed R."which are present when attached on adjacent

%@f)g% glglpjri%rﬁ ?Q_nlt egayeg%rgrﬁrggart] lgergHéfry be s()ellk%n[t%get%éfr ]with their

Jﬁ&ﬁfgﬂydagﬁ%lﬁ%%dg{% ts gdil;rpﬂ @%g?ﬁﬁ% 3%5{1_:%1%; 'r’I'rh'gg gihg@gst%n? téh be either

ajbeteae ardmatit rixgiiran aromatic ring. The preferred sed aromat1c ring is a
phenyl ring.

Preferred compounds are those selected from the group consisting of
6-(3,5-Bis-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(3-Ethoxy-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(2-Ethoxy-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine
6-(3-Nitro-pheny1)-7H-pyrrolo[3,2—ﬂquinazoline-1,3-diamine,
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7- Met hyl - 6- (4- et hyl - 3-ni tro-phenyl)-7H pyrrol of 3, 2-f]
gui nazoline-1,3- diamnetrifl uoro-acetic acid,

W@2(03AHs60r 0- phenyl ) - 7- met hyl --2#H-pyrrol o [3, 2PET/EP2004/004896

qui nazoline-1, 3-diam ne, 30
6- (4 Et h phenyl} 7- met hlyl 7H-pyrrol of 3, 2-f] qui nazol i
né2,5- lglchi/ pleenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,

%&é@lﬁ%ﬁ%"ﬂggﬁﬂﬂ@ SN T A 2 AR e

?Dbﬂ}gﬂr@wﬁg& -Plgyinafoligé-hyg-didthimer r ol oL3, 2-f] qui n
azollne

@-Bezzqfltﬁjlé%ﬂ"@h@ ﬂh%mtilybme@sﬁwlo’éwpf;lﬂ\lmaapbmzlfq -diamine,

et Bl AL Bk ¥blyye faebasolng 1.5 disie

6}-@4-@110#0 phenyl) 37}H[pam0ffm{3,235]qumazohne 1 ,3-diamine,

é{lé—&o?pé%g)l)%{; r}%{%n%g‘f %%%1 rroI o[3,2-f]quin
gg%&ﬁ%@%gpg)ﬂg%mlo[S# -flquinazoline-1,3- d1am1ne

am no- 7- net yI H yrrolo[3 f]
Qnﬁmi‘é@thyﬂ-ﬂ- Bitye-phenphyi-Pysede @-g]g_umazo ine-1,3-diaminetrifluoro-

l(\lﬁ t&/ - 6- napht hal en-2-yl -7Hpyrrolo [3, 2-f]
%ﬁ? ’ine-1, 3-diamne, 6- (2- Chloro-phenyl)

6 lsxmﬁblsd pﬁéh}ﬂWTDWﬂdﬁo[s?a flquindzolineal,3déarhjneg

4 Y b he e piEis)ol 2 Flaimolinge v rdionine, - 11 qui
q%&ghi{m%‘éy- %g%!ngﬁl’%ﬁ r%]TrOIO 327 ﬂ%}%l?lgzogi%e 2,3 -diamine,
Bdaapnta];xyl-@hyhyl-)pjié@ihrl}olemafﬁﬁlmnazohne-l 3-diamine,

e3eSopiythR BT E iRl E R Phtines e iamune
G(bot Didiibrd Bhbhy 8lplo-Pleinydzblite- py-diohine,

ui nazol i ne-1, 3-di am ne,

Naphy earn-ﬁbﬂrlrpﬁgrp}%@[ ﬁqgmajzaﬁn%rézacfiié\%n@ey| ) - benza
égg,ﬁ;a Sehlofd- gﬁél@ﬁg ﬁﬁ%&%{%& BroinaZoHR¥LT, 9l Ratte, 2- T ]

ZO I ne-

GJN dphtBalBnazraytgti-pyetobyfl3; ﬂﬂquazoilmp&,:}dﬁz}mme

%Li SJeRrespbeny T ORT e ey inesh ardamips.
rlifj‘mﬁﬁkﬂef}?o;ﬂhy ﬁ};}%& );97?13%)}7]1@ Io%ﬁ}f}}lﬁlr%nagohne—lég fd]1am1ne

Ir@5-rﬁazdl)lam1-nl)~7ﬁ p{srraq]oﬁ;g;z-f]qmnazohn— -yl)—thlophen- -yl]-ethanone,

S 2 P DRV A PUEAK| D7 Rl 3, A b el 3 e,

@-((15Flﬁb ﬁyU’#—h@tW]P‘hHFpﬂT}olEEgretiﬂkylhmﬁbblme—ugl—d{amlﬁe -

U|nazo I ne-1

NSRRI et e Ml ) fmlﬁfazolmwr dgraips; 2- 11 qui

%ﬁg#ﬂﬂﬁé}ﬁ %%%H}ﬁ%ﬁ 6)}1}' ﬁ[g(%ﬂqumazohne 1,3-diamine,

?*Méﬂwlm(zpfneﬁhﬁlﬂ*mtmhlﬁde]) -7Ht pramolog3, 2-flquinazoline-1,3-

roth| hen2y|) 7-met hyl - 7H-pyrrol o[ 3, 2-f] g
&asm?etrﬂ ‘éorP %‘3 Ca?rﬁl e,

8- B(ELFlﬁBr@PYlgn}Zl') hng#pr@rﬂr&bpg, -flquinazoline-1,3-diamine,

zol'i'ne-1

6-(weEﬂm pbewl)rmmgthyl-ﬁHcmﬁé@ﬂoﬁs 2rilqumaggliner s diapming,
8“(3%58{"01)%7 p]he%yﬁ '9%&?1}71 7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-Benzo[b]thiophen-2 -y1—7—methyl 7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(2,4-Dichloro-phenyl)-7-methyl-7H-pyrrolo[3,2-f|quinazoline-1,3-diamine,
7-Methyl-6-naphthalen-1-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-(3,5-Dichloro-phehyl)-7—methy1—7H-pyrrolo[3,2—ﬂquinazoline-1,3-diamine,



2- [ 1, 3-Diam no-6-(2-trifluoronethyl-phenyl)-pyrrolo
L3, 2-f] quinazolin-7-yl] - ethanol, 25
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f]qw nazolin-7-yl]-acetic acid,
3- Di am no- 6-t hi ophen- 2-yl - prrolo[32f] ui_nazol i n-
Sg §1,&-&amnwrm1ethyl 7H-pyrrolo[3,2 —ﬂqumazohn— -yl)-phenyl]-

3-Di ami no- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i n
&C(aeltélﬁn@ephenyl] et hanone,

@M&h&l—gnr@mhabeammwn-pmmmw -flimyotiokol, -diathine,
ul n olln | a
q yre %ewls e merarfayqozﬁtmw%%r@ﬂﬂl}lﬂ?@lmﬁ-ﬂﬁr@ﬁ@@e

é](%;% P%l dgﬁe}%h%;}flgb 1287} - angvrro}%[? 2-flquinazoline-1,3-diamine,

183 ZLB}EWW@YW}M S'HdP)HWD}Q)éS, -ﬂqulnazohn— -yl)-phenyl]-ethanone,
£ I R A R AU PRSI o AN S Y Shen-2-y1)-

@&lggoﬂeu chl or o- phenyl) - 7 rret hyl - 7H pyrrol oL3, 2-f]
UI nazol i ne-1, 3-di am ne,

thyl-éniz- fmﬂwqmathﬁhphwylmfbmr@ﬂdpyﬂwmﬁ%ww3 -diamine,

fﬁ&;ét R s e T St
8&\/.[191; l-(ﬁl—’dnbplﬁ!nﬁf-yluxﬁ{pyrﬂdetg,z -fémpiidazoline-1,3-diamine,

]] 3+ i}pﬁgﬁ&%ﬁ%ﬁiﬂ—gﬁ d{yg%ﬁlégngttﬁgmnazolﬁ}/ % ph[enyl]—methanol
6 (B’E@}mﬂ“(}—é &@tﬁfﬁ{tyhﬂl&wlf ?Pﬂbyﬁﬁﬁiﬂg@-ﬂaﬁh%bhﬁbfi,g diamine,

gui nazol "'ne-1,

6—(%—&}1&113&4}@ -nthsiny)- W-Hthk@HoP)@?rglof[;B,@uﬂqamzphge -, Bdifimine,

ST LSO LI AL i,

&-(BLFTabiy-p- m%ﬂi(ﬁ@oﬂ)héhﬂ] y-nhett®l-HH-pyitoby[BrBfleulidazolinkl1,3-

%w nazol i ne- 3- di ani ne,
mB@ﬁ?o[ b] t h| ophen 7-yl-7-methyl -7H pyrrol o[ 3, 2-f] quin

G DAY O sl el g damive

14ﬁa—(|1,33DmImnon'y;L,methyl 7H—pyrrolo[3, -ﬂqumazohn— -yl)-phenyl]-ethanone,

g l{éz(]l}ﬁlgg(g—[dglﬁgﬂgna &1)77-%‘9& ﬂ%l 712[ olo 3, [ﬁQuma]zngﬁg—a,% diamine,
6-Hudaft=41- lyiiﬁéﬂrym?nwm%[gez h]ghlﬂdﬂoﬂﬁéflof,-@uﬂlﬁmézl ; ]

qU|nazoI|ne 1 hyl
7-MebyhH(5rmepyylridlieplen-291yy pynrgkxﬁg;%ﬂqymazohne— ,3-diamine,

185 g 66w preslRen D g lolas P e

ébahohe- | , 3-di anmi ne, 15

é{ (1 3 % agﬂ&) g}ﬂ@og%é@gﬂ;g yrro'lo[3,£%Ilﬂggglinq%yl] acetic
1 3 Di am no- 7- et hyl - 7H-pyrro| oL3, 2-f] qui nazol i n- 6-

y(f - phenol ,

(6B IB@lam[iﬂnt}%hﬂnmbﬂem—E-yhpﬁrdef?ﬂmf] qQiinpyolini7eyl3-arefit acid,

qlI’_IA,Q 3ol|){arrlr?1n%) 7—met%n1 71e-l’ -pyrrolo[3,2-f]quinazolin-6-yl)-phenyl]-ethanone,
6-(3,4-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
7-Methyl-6-(4-trifluoromethoxy-phenyl)-7H-pyrrolo[ 3,2-fquinazoline-1,3-
diamine,

6-(2,6-Difluoro-phenyl)-7-methyl-7H- pyrrolo[3, -flquinazoline-1,3-diamine,
7-Methyl-6-(3,4,5-trimethoxy-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
6-(3,4-Dichloro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
6-(4-Bromo-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f|quinazoline-1,3-diamine,
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7-Met hyl -6-(2-nitro-phenyl)-7H pyrrol o[ 3, 2-f] qui nazol i
ne-1,3-diamnetrifluoro- 20 acetic acid,

W®G2{08A0S6Ppr opyl - 2- met hoxy- phengb) - 7- met hyl - 7H PYT/EP1004/®4896

, 2-f]quinazoline-1,3- diam ne, 3-(1,

3- Di am no- 7- net hyl - 7H-pyrro|o L3, 2-f]

7quuhyleﬂ3-|(B-Iﬁtmppherprﬂq)gnHl-pyrrolo[3, o-flquinazoline-1,3-diaminetrifluoro-
th | - 6-(2-phenoxy-phenyl)-7H pyrrol oL3, 2-f]

aﬁﬁ i ne-1, 3-di am ne, 25

65(4-:& |sﬁIan§Fl D~ 7 mameWHZb!mwo{g Jzz’ﬂqllﬂia‘zbhneﬂaz-diamme
i ne-| iamn | -6-0-toly H—Lf)ﬁ 0[ )
72Mqthy§11u6T{ézrgpﬂ}y},iuifangl—@%gﬂylagH—pyrrolo quinazoline-1,3-diamine,

q N aglyé‘P'télgl ﬁ%r&%ﬁ%&l L fita i 2k 8- didmidef ]
6§(4—43%]1‘119?1516%'13}'7%}3’&1754-l'yé{-tpykrohb{-gpgf-ﬂqmmz[okpezl,3-]d1am1ne

Al 5B el Koo P SRR

dlﬂﬂhﬁé‘m' i ne-1, 3-di am ne,
6- (4- Net hoxy- phen{l) 7- msth

I pyrrolo[3, 2-f umg,z
6-Beoza[bdthipplemg-yl-7-methyl-7 pyrrolo{ ,2 —f_lqulnazohne 1,3-diamine,

AR et et RS ke O Sl o, Sl i,
S DiFRb helﬁbﬁ?ﬂ)ﬁh}st}iﬁﬂm{w&o%mﬂmimaz[dkme 1,3-diamine,

2-f] qU|nazoI|ne

, 3-
62(%,39, Biftyorerphenyl) %%gr»glf—%yyl;rglq{[gig félqp}nazohne 1,3-diamine,

AT R e St e
@ﬂzmbmhlam)—ph&}d)—aﬂna‘d; AWEL-peornl u.llgazzohne—l 3-diamine,

S bPrRRR s Y- A HHO) 0[?»%%9??18?%1“6 %-¥1)-thjophene-2-
%ﬁ?g@gggﬁg?hyl/l ;3 gl ?rzn PYGI fl Zorgmi hyl - plhen I H pyrrol
4-(1.3;Diznpinogirneihpl-7 Hepyrrglod s 2ntlguinazoll 1)) pherol,

% Lﬁvﬁltg @ﬂﬁﬁ@b&&q)g 36}67 &Hét?l@p 9§f - gytblof 5HRH LRl Bolide-123-tlamine,

I'am ne;

NM EthiyL 63(2BhRro- pheﬂjﬂaM{Wmﬂﬁﬂgk-ﬁ]cpmnaMmIemgﬁhqﬂn)neptmﬂuoro—

enyl ] - acet am de,
ig agl am no 6- ( 3- rret hoxy- phenyl ) - pyrrol o

%%Eé_ %ﬂﬁi xy : et x4~ nr?g'% #ﬂbﬂi}’l‘-ﬁH -p§ERl 6%, £1€] quinazoline-1,3-

enyl) I -7H pyrrolo
dianfink] qui nazol i ne- 1 3 di am ne, 7-Methyl-6-thi ophen- 2

e LoVt s S

7—¢Mé’ﬂ %n%oxhgmﬁ& M%ﬂyﬂ)@;fﬁpfmblo[g, 2-flquinazoline-1,3-diamine,

henyl

@&Br@hlgmﬁemyl)?- %Y}rﬂé PBG‘I‘O o 3,& f]qumfa]zollne- 1,3-diamine,
%%\K&r yi uQ! r’cgl%lE Egé}rﬂ%ﬁﬂglﬁ-ﬂ?ﬁiﬁﬁﬁlﬁéq 4-diardirld,

ur nazol1 ne

'ﬁirhﬁewhgfb%u(rzﬁmm&l—pheﬁy]ﬂm}mpyrﬁd%b[342-&]11mn{1mhr®=1,]3 -diamine,
g Lélz}[]ﬁl %lxly—np enyl)- 7—meti:[1]yf1 7H-pyrrolo[8,2-f]quinazoline-1,3-diamine,

6-(3-Chloro-4-fluoro-phenyl)-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3- -diamine,
6-(4-Methoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-(4-Bromo-2-fluoro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine,
6-(2,6-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
2-(1,3-Diamino-7-methyl-7H-pyrrolo[3,2-flquinazolin-6-yl)-5-methoxy-benzoic
acid, ~

6-(5-Methoxy-thiophen-2-yl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
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15
7-Met hyl -6-(2-trifluoronethyl -phenyl)-7H pyrrol of 3, 2-f

WO cuienenses | ne- 1, 3- di am ne, -27- PCT/EP2004/004896

[3-(1, 3-Di am no- 7H-pyrrol o[ 3, 2-f] qui nazol i n-6-yl ) - phen
yl]-acetic acid,

fi -2,61DBneihyiphenyl) e ttephyl7AH myrrdpg, 3- avingueline-aBrdiagiine,
U BB RA5 oS8 Sorgmmetv phemyy BT PRIy fiquipazotine-

ybldiaesid,c acid,
P&qt}la}a@ggﬁ%wﬁnén qz e%rg—r ?l (ﬂ pyrro o quzlﬁhgznohne-l )3, cﬁamlne
N: égﬁl(gng%@l %r [gﬂ-géﬁ'gﬁ%ﬁﬁl@&ﬁ»ﬁlédﬂ]lbéaéﬂhﬂé‘

23-[i 3 I(’lhnﬁnbr@cr(rsnnethldxmhenybfmfrzolb[gu,arﬁj@umaznhmmli NiN-diethyl-

a§11 ropi oni ¢ acid,
%/ 3D|amno7msthyl 7H pyrrol o[ 3, 2-f] qui nazol in
6 @2 Mét}ib‘%?f[‘)ﬁﬂdﬁyﬁ’)" @cﬁyP7Ha§}h‘ﬂol ?@ -AQuinazoline-1,3-diamine,

am no- 7H-pyrrolof 3, ui nazol i n-6-yl)-ph

4
ki\&ﬁt}inﬁdbilQﬂh@ agild, pm@lqia#ﬂﬂ@mz%@pﬂysﬁé@@meam e

R

ﬁ(iMétth@-dthﬂD46*03mhhw-phhleﬂw7H -Phrmyolob-d]@iiRaidliope-1,3-
%nazol i ne-1, 3-di am ne, .

af80Et hoxy- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-d

GBI SOENTL I RIS BBt 1 i
6wﬂﬂmlefuranfm§!hmdnaﬂtyb7ﬁ-py1frb1d8@rﬂqmmazohuedt,,?, -diamine,
éﬁ%ﬂ-kg‘é oLy o)mettgflpglrlerno )O;IET pyrrl)ﬂ)tté rbaﬁ%hﬁﬁaezoﬁng 1d§, diamine,
[@;-(%;h@hﬁﬁb%pmg)z ?]qum/armhoé )ngﬂ]ﬁaém heid; 1

I am ne 1568 P P200 48
(5~ (is3-Dirwao tmsphd alofia, g leBnefaiTpOry yEhREY racatic acid,

GRS Sf?i{b‘?&?,% ﬂgu;%&hfn S48 Bnasal Eefithdd,

@{Q(&J@-Dmmﬁtogﬁfizpy]{rdlo[@]z-ﬂqulnazohn- -yl)-phenyl]-propionic acid,

di_o :7-meth , 2-f1.. _
:(azzo iafing-7 Sheahd hepyrrs el %ﬁ&ﬁﬁlﬁo}lﬂ-ﬁﬂ)?hmﬂ-Proplomc
% fluoro-acetic acid,
?3 Anmi no- phenyl ) -7H-pyrrol o] 3, 2-f] qU| nazol i ne-1, 3-di
@1&31{&,3 BiampoungHspyirolof 3,2¢ 1 geinazelietG-gl) ashesyl]-propionic acid,

Fimith DURRRGRR ook b Pl Bt Aol Gy eyl bropionic

&mé&g&yl 7H pyrrol o[ 3, 2- f] qui nazol i ne- 1, 3-di am ne,
conpound WIthtI‘If|u0I‘O etic agid
3-[4-(1,3-Diamino-7H-pyrro 0[3, quinazo 1n— 6-yl)-phenyl]-propionic acid,

and pharmaceutically acceptable salts thereof.

Other preferred compounds are those selected from the group consisting of
6-(3,5-Bis-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine, .
6-(3-Ethoxy-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine, compound with
trifluoro-acetic acid,

6-(2-Ethoxy-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine, compound with
trifluoro-acetic acid,
6-(3-Nitro-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
6-(2,5-Dichloro-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,



6- Bi phenyl - 4-yl - 7H-pyrrol o[ 3, 2-f] qui naiol i ne-1, 3-di am
ne, conpound with trifluoro-acetic acid,

wo2(04AMsthy!L - 3-ni tro- phenyl ) - 7H8pyrrol o [ 3, 2-PJT/EP2004/004896
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qui nazoline-1, 3-diamnetrifluoro- 15 acetic acid,
6- (3- Fl uor o- phenyl ) - 7Hpyrrol o 3, 2-f] qui nazol i ne-1, 3-d A
6-4piGtaoraethripphent 2y 1 H-pyifdlolg, 2 lpenazolie- y3-diamine, compound

6:(4-.Et hyl - phenyl.)- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di
‘ﬁ]#ﬁg,ﬁu%?fﬁg%ﬁ%g%ht h trifluoro-acetic acid, 20
ok folyBH H-Bitrvl ol g efyulnazbliny1(pdelding; f ] qui nazol i ne-1

, 3-di am ne, conpoun vvithtrifluro-acetic§cid

@fﬁegzow&wgﬂlﬁoﬁleﬁyn?ﬂlyw?dymﬁsp 3220peAA 231#37@1611{11116,
- : Hﬂﬁ“-‘ +.h :4rifluoro-acetic acid,
(gqrggﬁlg%?g\ﬁhhq?op eﬁr %IFQ% pyrr ol OES, 2-f]quinazoline-1

6-%3diminarphenyydipyrrdls] ye-flyuinadolimer H3-abemine, #ompound with

6: (2, 4- D chl orp- phenyl ) -7H pyrrol o[ 3, 2-f] qui nazol i ne-1
rElUArerahEC athmpound” with trifl uoro-acetic acid,

§-(hembbhabBenyH VH-PriI6[398-Slqhiradal el 1)8abAinfege, Lodrptiumd with
mmne, conpound w t triffuoro-acetic acid, 30
Biff@re-aetihlasids- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1

3-di.ami ne,_ co d i th i fl.u -.acef i | &l : -
SRR S P Be anrbids 5 B RS CdfipBihq with frifiuoro
faeniR.ackhmpound with trifluoro-acetic acid,
6- ((2- Chl_or o- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazoline-1, 3-d
6 HiDh@ oot bBUEYRPINN S BRI ap ¢ o HeBiTdics P POy with

-29- PCT/ EP2004/ 004896

%%rgfg%%ﬁgtaﬁggy phenyl ) -7H pyrrol o[ 3, 2-f ] qui nazol i ne-
6-(3-Methylgenitcomheny)-7iipyrdleiF, 2 dirwnacdines 1,3cdidgminetrifluoro-

1-[5-(1, 3-Di am no- 7H-pyrrol o 3, 2-f]
%[t]ﬁf%}ﬁ’i n-6-yl)-thi ophen-2-yl]-ethanone, conpound

$irhbid-hUehfb ageipverdaside-fRyuinazoline-1,3-diamine, compound with
6- (13- Am nck))_- phg%yl )-p'}’?rretl‘f?gzlz% pyrrol o[ 3, 2-f] qui nazol i
wifluore-atietigiagd,” conpound with trifl uoro-acetic acid,

gﬂ%ﬁ%@&r-ﬁ)ﬁgnglﬁ?%—:%zo}gﬁi Q-\ﬂ quaﬁiéﬂfﬂegi,g-dﬁnﬁﬁ&] compound with
trifluoro-acetic acid,

6-(4-tert-Butyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid, ‘
6-(3-Isopropyl-phenyl)-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine, compound with
trifluoro-acetic acid,

6-Benzo[blthiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid,
6-(2,4-Dichloro-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid,

6-Naphthalen-1-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine, compound with -
trifluoro-acetic acid,
6-(3,5-Dichloro-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid,
6-Naphthalen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine, compound with
trifluoro-acetic acid,

6-(2-Chloro-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine, compound with

trifluoro-acetic acid,
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compound with trifluoro-acetic acid,
7-Met hyl -6-mtolyl-7H pyrrol o] 3, 2-f] qui nazol i ne-1, 3-di

wanpioaap1seonmpound with, 1o trifd28ero-aceti c aci BCT/EP2004/004896

6- Bi phenyl - 4-yl - 7- et hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-
1, 3-diam ne, conmpound wth trifluoro-acetic acid,

6t Bsmeﬁow-ni’@nﬁwm Dﬂrtmlo[&ﬁéﬂmmamhrwmocﬁl@mme compound
X&gh%nhhor I naz CoeltCIl(Te i,3- diamnetrifluoro-acetic acid,

Bf4- @Iiglmaﬁﬁn@by@ﬂpbf}rofo[@?ih]dmﬂﬂdlw -691 pildoghén-guyliathinone,

i ne-1, 3-di am ne conpound with trifluoro-acetic acid,
C@n(lmmgtdmﬂl&ﬁlékwm acqUeeldy| - 7H pyrrol o [3, 2-f]

(?:f# Pﬁﬁﬁﬁ{d -plie l 'g‘lﬂ%‘iafg?l %‘Pﬁm%-‘#]dﬁiﬁ&oline—l,?;-diamine,

or o ac
cﬁ)iﬁfleumd)mthriyifhmhmyét)leﬁenﬂet hyl - 7H pyrrol o[ 3, 2-f] qui na

Gl et A 00

o ARG iRRrd-acdtiéhaid, ne, conpound Wi th
tr| | uoro-acetic acid, 6-(

7 Mitbyil-6rro-tohdw- Pm%%dﬂwp@mlmrb3-[d3,am2nep,]compound with

FHBREEay, > 4o e comound wr

o- -Hi@h N-pyhpanéthal-eHE-pyntololBypfiquidopina-1f §-dismarg bompound
3-diam ne, cogpound wth trifluoro-acetic acid,
‘Glt 3TIEUErQRPRHGARReny| ) - 7- met hyl - 7TH pyrrol o[ 3, 2-f] qui n

gg\?‘%fhg}%1(43méﬂgmyﬁitro-i)%ﬁgmnﬁwy&fblb[g,élﬂ@ﬁaaﬁqﬁié-f,g-
ddatrﬁ’netnfﬁld'mane’tioa@‘idcret hyl - 7H-pyrrol o[ 3, 2-f] qui nazol i n

Q?g#lbgfcbpg%%s}l g Iggﬁ]ﬁtﬁ-f]pyrrolo%n:??Yqumazolme- 1,3-diamine,
mﬁ@é@ﬂdm@rhrﬁfmidi\ala@enaayﬁf 7Hpyrrol o[ 3, 2-f] qui nazol i'n

di am ne ound with trifluaro- acetlc \Ci d,

@-—(QZE’C@M @h@nﬁﬂbrénlylle hyl77Hymyolota,2 ﬁlﬂqﬂaﬂ 13- ipmihe,
?% Eﬁ%&hmt} fdrdld ghﬂaﬁdzcon'pound with

) R R T 004/ 101568 - 30-
@@llEﬁ’@ﬂMl-@ﬁéﬁﬁﬁ-7—methyl 7I—I-pyrrolo[3,2—ﬂquinazoline—l,g-diamine,

6- (2, 4- hen met hyl - 7H pyrrol of 3,
‘?m}’a‘&?ﬁ? &Qofgsacﬁ 18ﬁ‘F1rﬁ1e compound Wit h

1 ]%efnI lzi?ﬂﬁn%ﬁﬁéﬁ 5- ﬁ%—gnethyl 7H '_Pyrrolo[r?,o glqulnazollne 1,3-diamine,

anm no- pyrro

@pmpalzmﬂ wnt-lﬁtﬂilqorpmﬁtlb]aC& hanone, conpound with

é r(|2f4l o or%gg enyl? 7—methyl -7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid, ‘
7-Methyl-6-naphthalen-1-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid,
6-(3,5-Dichloro-phenyl)-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine,
compound with trifluoro-acetic acid, ‘
N-[3-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-
acetamide, compound with trifluoro-acetic acid,
7-Methyl-6-naphthalen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid,

6-(2-Chloro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,

compound with trifluoro-acetic acid,



5 1-[5-(1, 3-Di am no- 7-net hyl - 7H-pyrrol o[ 3, 2-f]
gui nazol i n-6-yl)-thi ophen-2-yl]- ethanone, conpound

wowao/ 101568 | uor o- acetic acid, -30- PCT/EP2004/004896
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8-Met hyl -6-(2-trifluoronethyl -phenyl)-7H pyrrolo [3,
2-f]qui nazol i ne-1, 3-di am ne, conpound with
6"(2f4-Dmet}BcDQ't-p]n:ergd) ¢—methy1—7H -pyrrolo[ 3,2-flquinazoline-1,3-diamine,

| , 2-f
G Rada A R aekb e, 10
ﬁf%‘lﬁ ?,ylbra@ni&f&'ﬁ’-mﬁy?7MLpﬁfb]éY3 boﬂ] glithazZofih @4 awniytleethanone,

|amne conpound with trifluoro-acetic aci d,
¢gnpaunrd Dil’dlfﬁl‘ﬁbloifonmeﬁ aciBst pyrrol o

%\f@ ﬁ E?,lﬁ#lnlﬁ%%o% “rilet ? C]i%gﬁg%ﬂ 2nﬁaﬂﬂﬁ%hn-6c§’l'jpcﬁiﬂiﬁwn- 2-yl]-

uor o-ace

éhbbotb) cnopumbwithxyifluoeosdcytid keidyrrol o [3, 2-f]
g:ﬂ[g zhyg %Fggéﬂpgr%q:tgy{] phen}:rll? 7%’ ggrroli]g[:g,z tf_r'qulnazohne- 1,3-diamine,

ﬁoén@'vﬁﬁi Ryfludyoesmetik a&dTEt hyl - 7H pyr rolof 3, 2-f]
qU|

azoline-1, 3-di am ne, rrpound
3+(1LBF Disoinge i pyraelofs, 2—f]qu1nazohn- —yl)—benzaldehyde

g&{lﬁglg’l% ﬁg fle% ggﬁ% ég‘roqggg% &%Lghgﬁlgr% P 3[cﬁanﬁn£]c0mpound

Mthfstkigtfo@o%@gtw Q?ﬁlcl d, ﬁo | - 7H-
uor o me oxXy- pneny Yy p
k3 éusﬂ%@mmﬁg-meshﬂdﬂémmolo agplin6- gﬁ-methanol

g@bﬂﬁﬁoxy &% ﬁ%;:éc%tlcgc 7H- pyrrolo [3, 2-f]

6|{(5F(é}zlota)mm]e;th®e3dphmyd)}7fl pynrrph)jedz ~fiquimazoline-1,3-diamine,
c acid

trifluoro-
ﬁOTPEO’F&dE‘” ﬁﬁl‘ﬁ%r‘)?a‘}?@lclﬂﬁd-ﬂl—l- pyrrol o[ 3, 2-f]
Ql{b DRhieth I%IHe’)rryW?ﬂﬁéﬂlyP?Haﬁﬁ'}Slo[g&Eﬂ@lﬁﬁﬂﬁbﬁﬁew 4-diamine,

frif uoro acetic acid
@I@ﬁomd@ﬂﬂltMﬂWMﬁc)d? met hyl - 7H-pyrrol o [ 3,

% (Pfﬁ Eiéﬁ'ggrgl éﬁ?@&?‘%eﬁﬁ% pyi:r%'i'a%uﬁl q]d’l\ﬂlflgkohne—l 3-diamine,

Sorhipband Zvivh triflaeiorydeticktefd;r r ol o[ 3, 2-f] qui nazol ine-1,3
-di ami ne, conpound Wi t}ﬁ} trifl ace

oseknoro-s-psthenhphenyl-somes P ol Sl Spasisling . 3-
giaﬁii% B&ﬁﬁ]&uﬁdghf(‘}g}t” rloﬁ%cregrcreatc henyl ) - pyrrol o[ 3

a- (fz]s}mlmzmmﬂpliewl)q-meﬁazﬂnyﬂ juihazoline-1,3-diamine,
trifluoro-.ac ILIC aci d
QIBPHR(A gvigh ?ri ‘ﬂ?’ior’flff?&%%q hyI phenyl )-pyrrolo [3,

] fld-A-nfethyl-71R [3acflduisaobiauss] mblidnyl]-eth ,
FE DRaE el g ok 75 sontia.cgbabin T ehanone
camppprdovitlytrifigero-acetic acid,

—?(§ Hg?@tﬂ?op%ehai—%h%@ngtmj/ —7PIYf>§I‘%HJ[§;%ﬂﬁhﬂﬂjzﬂﬁﬁg—lli,gn-diamine,

compound with trifluoro-acetic acid,

6-Furan-2-yl-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine, compound with
trifluoro-acetic acid,

7-Methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
2-[1,3-Diamino-6-(2-trifluoromethyl-phenyl)-pyrrolo[ 3,2-f]lquinazolin-7-yl]-
ethanol, compound with trifluoro-acetic acid,
[1,3-Diamino-6-(2-trifluoromethyl-phenyl)-pyrrolo[ 3,2-flquinazolin-7-yl]-acetic

acid, compound with trifluoro-acetic acid,
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conpound with trifluoro-acetic acid, 1-[4- (1,
3-Diam no-'7-nethyl -7Hpyrrolo [3, 2-f]

w@rinaeshs n- 6-yl ) -phenyl] -et-Banone, conMpounPICTVEPIV04/004896

trifluoro-acetic acid, 5
6- (3, 4- D net hoxy- phenyl) 7- et hyl - z[oﬁ/”m oL3, 2-f] qui

(n3zDiaminot6-3hitiprenae-yl- pgzmqlxo{@mj-ﬂqmlhﬁ y-ybr-aceiisatald
aci d,

compduned with Giiforerageioatithoxy - phenyl ) - 7H pyrrol o [3,
1°f4- ¥1 ﬂ@lﬁﬁﬁﬁblﬁﬁtelhyl%H%ﬁfﬁlﬁﬁa 2 FhiasRslinvety1)-phenyl]-ethanone,

trifluoro-acet
csrru;zowdmw@hfmﬁwymamdnet hyl - 7H pyrrol o[ 3, 2- f]

fgl:l\% 2%%#1%@%0 tﬁle%;@%-%e}h%?ﬁﬁmpg2V‘f]ﬁﬁmazohne— ,3-diamine,

oﬁiﬁpdm;dlwnhtpﬁhmyb)ac@hbamdgol o [3, 2-f] quinazoline-1,

%Ngjﬁﬂ %‘e(éﬁ]l‘ L{gr)rl).‘g}%%ﬁdw t $ Lyﬁo%&rgﬁﬁ%gg}?}gmamhne -1,3-
@?H%'c@%ﬁﬂdﬂ@wﬁh&rﬂ]@%&%@hc gagpound with

oro-‘acetic acid

62,6~ Bifbroyogtteamyl)-7- ety hy H-prrrplal 8 - Hpsinmzpligeitardismine,

1. 3-di am dwith trifl t d,
it ARSI IRRA  h byrrol o (o oif]

Meﬁﬁ 10bi(Ret, 3-trignetha enil)IADperralole), 2] qdhazoline-1,3-diamine,
72 (4- thy(ggfjﬁ any| ﬁy—@h ng nmet hy]i 7Ie§’|-t’pyrqrigl o [3,

cpmipoupd withdrithire- acstlaa% ne, 20 compound with

é]'r(:lf(ﬁf %?(g%%ﬁﬁ*‘ﬁl@{l?f{/l SSFP% %I/-}—_p rol%gjz- rgr;arlzro(l)me -1, % -diamine,

@rxﬁ%omtdmﬁhcﬂrlﬂlmrdx -acgtidiaaidi, ne, conpound with
- acet
éri%;érﬁﬁ{@e SRy s g rel 2t pR - ha-damige,

AT PSund {fﬁldi/btatbetlbﬁbﬂ‘d uor o acetic acid, 25
6- ("4- Chl or o- pheni/l “met hyl - 7H pyr r ol o[ 3, 2-f] qui nazol
1-MeethyB6 dl3amitreep enyﬂaﬂéhmrmlq 8,2 jquinazobingcledidiamineirifluoro-

.3, 2-Pi net hyl -i soxazol -4-yl)-7-nethyl -7H pyrrol o[ 3, 2
ac‘e§1c&a} azoline-1,3- diamne, conpound with

6-'(% th?ls@lﬁﬁ?l—phe@ﬂb-d’rmethyl-7H-pyrrolo[3, 2-flquinazoline-1,3-diamine,
enzo[ b], t h| hen- 7- dget hyl - 7H pyrrol o[ 3, 2-f]
QIR PRIRA WL QrzafeRe acid3o conmpound with

MBS ST ) o o i
c(qup@nmﬂ mlérﬂuﬂ@rdn—zwetmamd conpound Wit h
eshi e B55haby Py trolofacsfiuinazglre gy bizming compound with
tﬂiﬂd&ﬁ‘éoideﬁﬁ adid3- di am ne,
6-(4-Chloro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(3,5-Dimethyl-isoxazol-4-yl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine, compound with trifluoro-acetic acid,
6-Benzo[b]thiophen-7-yl-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
7-Methyl-6-phenoxathiin-4-yl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(2-Fluoro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,

compound with trifluoro-acetic acid,
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compound with trifluoro-acetic acid, WO 2004/101568
- 32- PCT/ EP2004/ 004896

W®2(02/14156% f | uor o- phenyl ) - 7- met-B9+ - 7H pyrrol o  PCT/EP2004/004896

L3, 2-f] qui nazol i ne- 1, 3-di am ne, conpound with
trifluoro-acetic aC|d

w6{2,2; Blfmqmtmybm?lm@ly]??ﬂepmplomﬂpﬂﬂ"lmaépbng-_lfq -diamine,

eI e
&4, %rﬁnﬂaﬂhgl -phenyiheniterhyl-7reipyytol 6k, ¥fiquihaidie-1,Bediamine,

azoli ne-| -diamne, .co ound with trifluoro-acetic
quémppund with trifluoro-acetic act

SH O AT LR s
dolmlbd)mnl Withd:ellﬂtmracacdhc ac1 . .
S R AR A T R Rl

GoBaleek fde[ RbhtHoRRAeRitR tyifluérératéyd adiét pyrrol o [3, 2-1]

gui nazol i ne-1, 3-diam ne, . conpound wth
4-(1, 8t Dieminacenethyleyd-pyrrolo[3,2-f]quinazolin-6-yl)-phenol, compound

h 1)-7H I 3,
‘ﬁltygﬂﬁﬁﬂg%glg&hc Ac}&g SI :nmynzat ri f%cr): 8- oa[:et ic acid, 15
@-He%zd)ﬁﬂﬂﬁ@phén—%-ﬂeymyiybthyﬁkelb{gmﬂgmnblzbhye-ngg dia@nine,
ne, conpound wth
QOrqu) i’c"é’td]u@rﬁﬁcﬁuc acl
'5 F\?élthﬁeno r@n@fb n%h%lwv}\/l{ g)g'rr%l'd[;gl% ﬂq%l@azfo]h%@'-ﬁﬁlﬁéﬂnﬁhéinﬂuoro-

ound tritluoro-acetic acid
a?celsiletah;d 6- (2 phenoxy- phenyl) 7H pyrrol o[ 3, 2- f]qU| nazo

é\c,(ﬁ gsopropy -2- metei‘loxy—gheny gthwl %11 i’HJOh(%t%rﬁ) Tﬁﬁl%éz%llne— 1,3-

&ahﬁnm&ﬁﬁomﬁwmtrmumtacbu&bmrrol o[ 3, 2-f] qui nazol
i ne- 1, 3-diam ne, Ir:T‘_pound wth trjflugro- aﬁetlc Cld

F-(uat Bigmisoaz-nesthyl-7H-pyirelal 3pallgumpgelingd, L cogypound
Wﬁ@uﬁ %B?%{le 8#9} I-qphtegly}c I) uglr—l?p;l??:): g[ gCIde ] éﬁl nazol i
Wéth§}-6+(&npmoxy€pmgdh¢mpmola[3 p-flqnimazolinea, ardiatnine,
G RAB PG ETIPAReRE Bl mound wi th

r(?fél%ﬁ &Pﬁeﬁpﬁugﬁﬂghéﬁglpyrycgo% -f](ﬁu%lﬁf%l}l/r;er-cl) lgoc[ihgmme
c}compnmzd) MﬂﬂEtriﬂlB}rdr@ﬁln@,ad, 30 conpound with
'}-rl\lflét %&‘;—‘,{ ﬁ—S}grr((j)lo [3,2-f]quinazoline-1,3-diamine, compound with
trifluoro-acetic acid, .
7-Methyl-6-(4-vinyl-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(4-Ethoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6—(3—Chloro—4—ﬂuoro'—phenyl)—7—methy1—7H-pyrrolo[3,2—ﬂquiriazoline—l,g-diamine,
compound with trifluoro-acetic acid,
6-(4-Methoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(4-Bromo-2-fluoro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,

compound with trifluoro-acetic acid,
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6- (4-Met hoxy-phenyl)-7-methyl-7Hpyrrolo [3, 2-f]
gui nazol ine-1, 3-diamne, conpound wth

WO eooftl1ens6%- aceti ¢ aci d, -33- PCT/EP2004/004896

6 (4 Br ono- 2- f | uor o- phenyl ) - 7-met hyl - 7H pyrrol o [3,

f] quinazoline-1, 3-diam ne, conpound wth
61(2:6 Dmm@ﬂavmpl@e Or-amatbyboblupyoebys,2-Bgquinazoline-1,3-diamine,

%’%gé %%O%Atﬁ%qohaecﬁ?Ff@? met hyl - 7H pyrrol o

2-81,3- Diﬂﬂhﬁ)ﬁ-@lﬁ&hﬂ-iﬁl%}dt@l@[&e ~flqairapolkindg ydl)tghmethoxy—benzom

trifluoro- etlc
%‘«1@’10(?3’11@ %Eﬂﬁ?]‘ac?ﬁlpﬁ%dr ol o[ 3, 2-f] qui nazol i n- 6-
(% flﬁuor YA ag:y?-%@ﬁéﬂﬁyl SRPOHRILW I-Flquinazoline-1,3-diamine,

6-((abmmﬂxﬂ-phawbhkmahyll-ﬁ?pmol%fz?ﬂlqpmohn?-saBzdfa]mme

Aol AbATs BT Bngrin il pheny ek pyszqlgls.2-flquinazotine-

ld’l@ﬁﬁhé VLQ) OLﬁrdjWﬁmtﬂﬁuoro acetic acid,
MZ Benzyl ox -ethyl)-6-(2- trifluaromet yI phenyl

7 .
¢idlappgiliony] éqthlﬂ -Prﬁé -7H-pyreplals.a mg, gﬁmme,

%%é{)ﬁlg%g\gﬁfﬁg%@?ﬁécgﬂfg%én 2-yl-7Hpyrrolo [3, 2-f]

NHizreziDiagrido- 731—@57&010[3,2 -flojuttaotina6-yh)- phenyl |-acetamide,
trifluoro at;:]et acid I\I-I[qu-(l,S-Diarrino-ﬂ—l-pyrrolo
‘EQ}?PQUFédY}’F q)r,q aselicpclhenyl | - acet ani de,  conpound

ﬁ‘i[i,?,—bidrﬁiﬂ@B-C{3%€fﬂo%y%ﬂie%yl) %yrrolo[?,, —f]qumazohn—7— 1]-N,N-diethyl-
2T, 3-Dr am i1

no- 6 net'hoxy-phenyl )-pyrrol of
apetaaidd,i n- 7-yl ] - NN-dlethyI acet am de, 15

3 <%§4¥?%0 RN e R PP G ERL S B P e

—b—ﬂﬁbpl@éfrﬂbL}flﬁan yﬁr(ﬂd)[?%ﬂtlfﬁumazohne- ,3-diamine,
Et hgl 6-t hi ophen yrrol o

ﬁ'lﬁth 6fﬂ1¢@l@pn—%—y&7§7pmo'l+[3, -ﬂqulnazohne— fil, diamine,

% é&%\é&[m&%}( g@tﬁ( n@etﬁ%ﬁ%ﬂmﬁ meﬂé%wlol?ﬂ'b@(iﬁlﬁbi’ohne 1,3-

Giafi@in€r i uor onet hyl - phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i n

géé—’gr ﬁilggnéyggthfbppﬁ i%—g réﬁq l 2-f]qu1na2/ollnel-+ § y(fleru%lil(lje,

? -BEIDRraf- ﬁ%dlytﬂnaﬁwg@{t@mo[@h@m}qmnaﬂmtf 8ldamine,
qui nazol'i ne

T+ Méﬂ‘bé'ﬁﬁ%ﬁilﬂmmqib}f}ph@[lﬁ)-ZH—pqmo&g{ﬂg‘; flquénagolingtigardiamine,
{

Vst & L TminR o ol Tngndtiy 6o shepyilacstisrsid: o

SLKJ) Sﬂbﬁmrihb Aaaithgl- "ﬁfIJepif.rrolB@, —ﬂqumazohn— —yl)-phenyl] -acetic acid,

Di am no- 7H r ol [ gl&en
fl atlgllap@ngcq}@-pyrroqof& ﬂoqumazohn—g—}%’jl en3r711] acetlc aci
r%%z(]‘l(%r 1 oﬁ%ﬁ?gﬁé’b@[é 1ohalbfhZolihWiyNegiddyi-Brogidniheid,

&[pll(gkmalﬁlmmﬂneﬂ}ywﬁpyrrbﬂe[Byz-rfhlmneﬁ?@hnzé{y]l) -phenyl]-propionic
quanazolln 6-yl)-phenyl] -propionic

3-[3-(1,3-Diamino-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-propionic acid,
3-[3-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-propionic
acid, and

3-[4-(1,3-Diamino-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-propionic acid,

and pharmaceutically acceptable salts thereof.
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35

aci d,
3-[3-(1, 3-Di am no- 7H-pyrrol o] 3, 2-f] qui nazol i n-6-yl) - ph

weeopkjieyssopi oni ¢ aci d, 30 -34- PCT/EP2004/004896

3-[3-(1, 3-Di am no- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i n

-6-yl)-phenyl]-propionic acid, and

&r{cﬁufar y3pBifenred comMigopyds as deBnad abefs aratbpsasadesied fiomn the

eni/llp] -Brolxﬁi onifc acid, and pharmaceutically acceptable

&RMPLOPREHE81" WO 2004/ 101568 - - 34- PCT/ EP2004/ 004896

ﬁ@fﬂﬁliﬁiﬂﬁbbhex@&eﬁeyﬂqﬁqﬁ(ﬂﬁmQrﬂ@liaaz@lﬁié-m,gddiahﬁne, are

those sel ected fromthe _  grqup consis%i ng, of . . . .

Wnathyll-6éztmlfbmx@mezhsﬂrpWY@ﬁomr?l@, 3,2-flqpinazoline-1,3-diamine,
{ nazol i ne-1, 3-di am ne,

-met hyl - 6- (2-trifluoronethyl - phenyl)-7H pyrrol o
4-81,3-dihnuin o (i -triffadrBrethghphenyl | Hyarmops, £4]quinazoline-7-yl)-
3:diamno-6- [ 2-trifluoromnethyl-phenyl] -pyrrolo [3,
&hpoly i nazol i ne-7-yl) - ethanol, and pharnaceutical |y

AT SRARRARUERKI abltptalb saltotidrbef. particul arly
preferred conpounds as defined above are those

selected from the group consisting of

(éﬂ}ee%%@g%léﬁf%qgfeegrgd deﬁghﬁ’é’sf 3P4 Gided atfovelare those selected from

I ani ne;

therg@bhp lcofisic@ng of f | uor oret hyl - phenyl ) - 7H pyrrol o L3,
2-f ui nazoline-1, 3-diamne,. and 15 ..
zetlny,lgﬁ-ahla aB=25Y1-2trpyrelebs 3ride aZ%k#%%-wSrdmlﬁlsi o[ 3,
& |- Ba%0kk f\Gorbi y1- ' - \GoRAL Y, 3-diamine,
e b b P R P32 PaleoRe  -ciamine,
&ath of the conpounds nentioned above individually

ti.t ut. d 20 ] t
FRvertPBooGhEsiRGor e BB Do o tvRo prifaRgigie7-yD-
adhnehaif@aeuceGahtM sakgept abl e salts and/ or
pharmaceutically acceptable esters are preferred.

atpharmaestioally wcerninblespls thereat s exenplified in the
above nmentioned exanples is individually preferred.

25 Conpounds of fornmula (1) can have one or nore
Bsookihe ongpdineds mentisneddbowsindévddaally condtdufesrapreferred

optically pure enantioners, ticall ure . .
enbof Gneds Shemsese ientie CopPans B dispubd phoverghich are

b1e8 nh decREi @R eholcBhiticAKATRESabYe est
1?(255% ut |2’yocre13 ﬁgl%hy}ﬁ%éﬁgorlrgt@éelgﬁ%ymg?y mTetar i c.lgyn_t hes?ts?l © oS
arre refarned.rBach of the individual substituents exemplified in the above

mentioned examples is individually preferred.

Compounds of formula (I) can have one or more asymmetric carbon atoms and -
can exist in the form of optically pure enantiomers, optically pure diastereoisomers
or mixtures of diastereoisomers. The optically active forms can be obtained for
example by resolution of the racemates, by asymmetric synthesis or asymmetric
chromatography (chromatography with a chiral adsorbens or eluant). The

invention embraces all such forms.

It will be appreciated, that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and

metabolically labile derivatives, which are capable of producing the parent .



chr omat ogr aphy (chromat ography wth a chiral adsorbens
or eluant). The 30 invention enbraces all such forns.

wo toowitbisehe appreci at ed, that t35e conpounds of POERR2084/004896

10

15

formula (1) in this invention may be derivatised at
functional groups to provide derivatives which are
cappdindsaff geveraldosmnuta @hukvivo artelspavithin thespopmo this

Vi vo.. Physiologically acceptable and 35 netabolically
n3HR ﬁ ®derivatives, which are capabl e of producing the
parent. WO 2004/ 101568 - 35- PCT/ EP2004/ 004896

caonmpounds of general faqornmula (]).in vivo are also

Mifarher agpeckebie IFEsen; 1§ventme1$tthe Progess fipk ﬂ@rma%f@@t:ure of

c%fmréj%#u ot g&#lugfgz %%'glgﬁ &?e B{)Hﬁﬁfsiﬁf% Péactclgxg A cox%pound of

fobowds (XXHpri si ng reacting a corrpound of formula
(XXI) R  NH2 NRa N H2ZN NI (XXI with a conpound
of formula (XXIl1) Ro B(OH)2 A Rc Re Rd (M) 1 o0
wherein R, Ra, Rb, Rc, RgH.,Re, =R\ and A have the
significances given above %a| d regction of a conpound
of formula XXI with a g@ ‘ forf@ila XXI1 can be
carried out by nethods ye to the person
skilled in the art /@J\l y to the exanples
and schenes descri bbU belNw, e reacti an e.g. be
carried out with Pd(P(phenyl)3)4 in a s@{x}gnt such as
e.g. DVE or ETOH and 15 treating with Na2CO3 and H20

WHREN®m bfRimfh (XRED)Present invention relates to
conpounds as defined

Rb
Re

B(OH),

Rf
Rd

Re (XXI1)
wherein R1, Ra, Rb, Re, Rd, Re, Rf and A have the significances given above.

Said reaction of a compound of formula XXI with a compound of formula XXII can
be carried out by methods well known to the person skilled in the art, e.g. in
analogy to the examples and schemes described below. The reaction can e.g. be
carried out with Pd(P(phenyl)3)4 in a solvent such as e.g. DME or ETOH and
treating with Na2COg and H20.

Another embodiment of the present invention relates to compounds as defined

above, when prepared by a process as defined above.
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above, when prepared by a process as defined above. WO
2004/ 101568 -36- PCT/ EP2004/ 004896 As descri bed

wa@banagisehie conpounds of the prigsent inventi onPCHEP164/004896

used as. nedicanents for the treatnent and/or
prevention of diseases which are nodul ated by PTPi B
Anleduribedubola ahplcompofursisolf thik peseasiraveatidhseadesised as

whi.ch are based,on, high bl ood gl ucose.concentr.ation
DRty 15 i arereeh® nd) sttHas: of doRe which &Fé modulated
I%}QP?PEB Hhibitbt D iEkabiaEbf dhckl dishsadsrd @¥eades ehis @ based on

o |l ower blood glucose levels in vivo. Thus, the
highpdoodigluspse ¢comopniretion, paxtsmlartndisbetes. Bbe gevmeungsof the

the t.reat t i abet es. ;.The 4. nvent | f
7 alip ERAREL m P oS A BRIt i LG R plngose
laveld &n o OTING, dse eghpoefdabiihe pracera iphattige euidhé hiyeful for
acceptable carrier and/or adjuvant. Further, the

tmemt oEAiabetest o conpounds as defined above for
use as therapeutic active substances, particularly as
t herapeutic active substances for the 15 treatnent
"Bineiimventioa\bertefare aso rhlstease phatmatewtical nouipbsitiedsiepmprising a

rangund &5 ARealovs RS Bharm 3 BUS 2GRk Sarrier and/or
et ration, particularly diabetes. In another

enbodi ment, the invention relates to a nmethod for the
treatnment 20 and/or prevention of di seases which are

| . . . Phi b . ;
BBt S LB ey B A ek b un e Ay T8 A e
%{era@ﬂti@dcﬂy@ﬁﬁbﬁhhg@k, @&ﬁﬂi@ﬂﬁﬁy ab tlg?vabgn‘liils aetswessdrstances for the

i seases whi ch are based on high. bl oo uco 1
FenERemtand/oh Pféﬁ@ﬂt@&ﬁibﬁ%ﬁﬁ bk Seadeabet By grprp nhibitors.
ﬁa%%r%}gfef[s (gfrf %l{lﬁ% AR eh sl dishi s whRIRAE MSe@8n 38Eh PRSd glucose

treatment and/or prevention of di seases
edricehtratienppaiiicalarly digbP®RIB i nhibitors. Preferred
exanpl es of such di seases are di seases which are based
on high blood glucose concentration, particularly

i &Rsthes em¥Rdifed €hé ifentionaclatvert 4 alethed fbethetteedtheent
use of conpounds_as defined above repﬁratl on

for_the [ i
md/@mremiﬂrsoffdiseasa%vwhi@laawempda-ﬂ%i)yé’r VBrnpgteys, which

di i L
N
ained]. Brefeirad egarapldsicflsubh dimagtsmestisezserwhictpaiedrmsed on high

articularly diabetes. Such nedicanents conprise a
@8@6@3‘&@8&@8@%@&9&@&@?@9‘%2’3%@%1568 _37-
PCT/ EP2004/ 004896

The invention further relates to the use of compounds as defined above for the
treatment and/or prevention of diseases which are modulated by PTP1B inhibitors.
Preferred examples of such diseases are diseases which are based on high blood

glucose concentration, particularly diabetes.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prevention of diseases which
are modulated by PTP1B inhibitors. Preferred examples of such diseases are
diseases which are based on high blood glucose concentration, particularly

diabetes. Such medicaments comprise a compound as defined above.
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The conpounds of the invention can be adm ni stered
orally, rectally, or parentally, e.g., intravenously,

w0 ndgamsscul arl y, subcutaneousidf,- intrat hecal | PCDEP2004/004896

transdermal ly; or sublingually, or as opthal mal ogi cal
preparations. Capsules, 5 tablets, suspensions or

solutions for oral adm nistration, suppositories,

i njection solutions, eye drops, sal ves or spray

Thé coin@oands ef 'd)earrpémom tambandnanmnedmraﬂprmstally, or parentally,

| ntrravenous, . i ntrarrus%lﬂ alr %rCH# or 1inhal at 1
Sl ATRYGTGIShh Ay e Y catheptareously, rtabgcalk e
€988888dl %bﬁﬂlﬁ%iﬁeﬁoﬁp%%a%aldﬁcdl Y@ﬁﬂrhﬂﬁn@f €apsules,

adm ni stered in ctive anount deg‘ on the_ nature
tabletth,esu§pen$1f)ns ongalutiens iﬁfyr@lal @dmlms éUQQeSIEmPSl’COHGS aneCUOn

LR ESR ol B ESbAY oA B Eth ot piistin

feemeent i onal neans, e.g., by dose-limting cI [ n| cal

trials. In general, dosages of about 0.1 to | oo ng/kg

body wei ght per day are preferred, with 15 dosages of

1-25 ng/ kg, per day_being particularly preferred. Thf
Inivmm, Mram@&culegnpra O snlpﬁ:latlﬁﬁ@émmtsaraﬁon are preterred forms

PR Ct l‘i/ Epfiﬁt wﬁf&ﬁttﬁ'e %Bgll})r?gﬂl@% REEYIARANOY are adgumstered in

thée I'nvention an
@ﬂﬁ@cﬁm(aeﬂbmmadiépﬁndmeme&tdtam:@ﬁtﬂqleespecﬁccalatlw imgrsdientihe age and

AN TR O Far o e meL e dBRta P EAd LB rabon; LisngRsmay be
Héﬂehgﬁﬁec} bg Qﬁg 'c@ﬁv%rﬂfoﬁ'l tha'ﬂE Se.gL b ?ldo@eilﬁﬁﬁﬁﬁg' dlir9&d trials. In

can anple, in the formo steril
gatesral diosagdsl of aboutmaldn 100apgkeboduweightipar day are preferred, with

diderts PSS meke B A RI0h RgtdaRE phEeLO S o

substances usual ly used as preserving, stab|I|Z|ng,
noi sture-retaining and 25 enul sifying agents as, wel

‘Bbe inyendicnofurther gPRPrises PHSHBALR! §9@P@Slt&?ﬁft@?§c%am a
Bhhha Adflichiy 8febA #hSAnP6r LEGAEBhnd B EWPIR¥NAYA A 2

one rler erials an uents can co rse
pharmamu&nﬂy aoedptaiblacardentSurhl dompesidpnabiay berfgemiutated by any
PeRYeRIonaL meadh bﬁ‘ﬁ@%?ﬁeg sandidses gk contain 435 dPpders, illers,
g%rié(i‘é BY bﬂéﬁ@ntsg Iy éﬁﬂ%s‘ith@né bdiEbe M6Y 2RAAPIL) 1P AT form ofa

P2004/O 489 uni t dosage f or ms, _such
steril ablatersmaseible apkuilazs , Capselasrcapl sonéaintadifer QIgickener in

BB B P iR G ERRE R ey Bk A EPh s At Mdtitves as wel

£O8YIRAh@RalsualRasSed &s presepdng danbidizing, hldlhﬂLﬁe-retalmng and
I nvention, the co ound t}er eln,as well as their
emulsifying agents as w 1 as salts for varying the osmotic pressure, buffers and

other additives can also be present.

The previously mentioned carrier materials and diluents can comprise any
conventional pharmaceutically acceptable organic or inorganic substances, e.g.,
water, gelatine, lactose, starch, magnesium stearate, talc, gum arabic, polyalkylene

glycols and the like.



pharmaceutically acceptable salts are useful in the
control or prevention of illnesses associated with

whe@h/1biseod gl ucose concentrat-38n. A pref er r edPCT/EP2004/004896
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15

20

i ndication associated with the present invention is
that associated with diabetes. 10 The dosage can vary
Qidl hinit dosdge forms,suahds wablets amid capsnlss, preferablypcdgain from 25

adjusted to .the indivj | .requi.re ts in ea . .
BRI 1DRP4E S5 86O N BB G0 S ThG AAROGT A f By tavention
&aﬁb@%@g&eﬁqu&ﬁwehﬁoﬁﬁymé@w from about 0.01 ny to .

about "l con ng per day of a conmpound of fornmulas | or

Il, or of the correspondi ng anmount of a

h i l.v- ] R
RO 2 i AT ERIAE i 3 bobiAS Aot B Syl heir
phatintiedutiosiéys ac@g@bﬂlé saltiglatel imefultihéhe pprtrol onptevention of

thi,s,is found to be indic

finessca spoanaieaorith WeTub leor B Dk CBCrHIAU St BEegTaEyFT indication
5&%8@'&?&&‘%% tg'b‘p%@s k@VentidaVis the: JRbHaEs] Withelabétes.he

exanpl es or by“anal ogous nethods. Appropriate 20
reaction conditions for the individual reaction steps

e .,known to a pepson .skill.ed in.th ' .
SOt PETRRNHhBmd LS Bl B A4 oo o
HleaRaadualdéqibhrdss aheddgeusicllar thee. el thedasgbferal
bel ow, by methods described in referenges cited in

aiminietrati@n, the dorege ferrgsiudls may vy fie @ t about 1000
%ggq%gﬂyao\rfg n(é?ﬁéé&j?& rgpﬁ;)rﬁgiﬁés FoIiER? Qpﬂ{eo&ﬂ'geos‘f)oﬁdmg amount of a

0 reparing the conpounds of this

phaenideamichlly deceptalbledaltthettebt Thé Haily dgsageaap be aftiinistered as
exappl es fall gw

Wi n ach of .the.schenqes provi.de, a
gagle dese gFdB w@eﬁ 369 anddn 2gARIRR. e HBPRb Gt gan also be
' : m PR dicatedHd DMF, EtOH / NH/ NH
?’aé%g@g?f‘\thﬁg%9% a(lEZ!)OZN 02l\1|czll e02N 1 1111 1. Fe,
NHACI  in MeOH H20 2. HCO in MeO quant NH2 - NH CN

JflE'e I(\:Igrl}ll(pgl\ll)n%l‘s ol‘}"“florl}lnaag(lly% b&m¥nufadtifed Wt}grm/et}?ods given below,

by the methods given in the examples or by analogous methods. Appropriate
reaction conditions for the individual reaction steps are known to a person skilled
in the art. Starting materials are either commercially available or can be prepared
by methods analogous to the methods given below, by methods described in

references cited in the text or in the examples, or by methods known in the art.



I A 83%\ %+ H2ZN NI 59 /~HNHI HN1 VI Vv d
IV Conpound Il: A mxture of silver sulfate (loo g,

w@:2®2/1005b)§ and i odine (82 g, 0382 nol) in PCT/EP2004/004896
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NN- di et hyl f or mam de (700 ni) and et hanol (1400 ni)
was treated 1o with 5-nitro-2, 3-di hydro-1Hindol e |
X ﬁ&rtg:ula& 1A6thodl for pFépariesthe cdmgpmumi/&nfé:hmslvestlbn isedescribed in

OC for filt d d the fil
e ATt mpechegs, Bhe SHPIES F R baRach ob fremiPaiS Y ipiide a
H’é?i&ééc ApHOhUTRhOtIRRREGX hiBkGdy 500 M. This
sol ut1on s treated with a i.oN aqueous sodi um

thiosulfate solution (loo nL) and a saturated aqueous
‘Q'ilﬁ Fchl oride solution (400 nm.). The resulting 15 .

%‘n mhithte was col | ect ed by filtration, washed with

wat er and peto eum@,&@soand o/ i dlnv oto -
afford 7-i ogd SWtrm}l\ﬂ:CEtcdthdr iindol® I (83.9 NH

%, 98.9%  wh (Dlvs—%o/le,’ 300
0 J 2% 46
ég](brgad s, 1H, 3. géﬂ(t 101897 b, W
3 17 (t Hz, 2H). 20 Compound I11: A 1. Fe, NH,CI

(15 g, 51.7 mol) in ethanol (1200 nL) and ,

i sopropanol (20 nL) at 25C vvas(treat ed)vvith 2. HClin MeO

2, 3-dichl or o-5, 6-di cyano- 1, 4- be quant

59.9 mhe G Fﬁ resul ting
i ‘ Digyohet Ar oNg

sol ution of 7-iodo-5- ni tro-2, 3-di hydro-1Hindol e | Il in MeOH/H,0O

oqui none (13.6 g,
soI ti WRAGN dto 6 +
and ‘ | ﬁﬁ.‘ Mémlﬁtﬂ onal QIHZ
2 5 65d|/cyl§No/k]N qui S3ike (6. 84 2079,
n%m s added and the rldagjion was stirred g§~ 63§
for ano her 2 h before being 2004/ 101568 - 40-
PCT/ EP2004/ 004896 concentrated in vacuo. Flash

a OnéDGnd@ein
SRR (IR o iSed e od, g BMmédinaeae (25 052

ﬂroﬂ))mhd\f,%\l—dnmeﬂ}}d:ﬁdrmadmde (VDD nghBand ehanpb (a4opsmd.) was treated

gnt '15%\5’1"1@%2%%&}33@ N%Q]%ggq ﬂ§48 OA;);) 855%1882‘21% §2-u1£1 (riLure was

Hﬁre&'ﬁ& 25<7C fok (5 h, ﬁEel%dga?nd'Ehe]ﬂ‘l&erQ)aQD\&akheﬂ with ecthyl&’ﬂetate The
3.30 , .1H). Conpound 1| V: ASO|UtI?

ﬁltram vas-cengeriralad; inaicHo tp A of §BPIOXIS ‘;13’590 mL. This
solution was treated with a 1.0N aqueous sodlum thiosulfate solution (100 mL)

and a saturated aqueous sodium chloride solution (400 mL). The resulting
precipitate was collected by filtration, washed with water and petroleum ether, and
dried in vacuo to afford 7-iodo-5-nitro-2,3-dihydro-1H-indole II (83.9 g, 98.9%)
as a white solid; *H NMR (DMSO0-ds, 300 MHz) 6 8.18 (d, J = 2.20 Hz, 1H), 7.80
(d, J = 1.46 Hz, 1H), 7.03 (broad s, 1H), 3.65 (t, J = 8.97 Hz, 2H), 3.17 (t,J =8.60
Hz, 2H).

Compound ITI: A solution of 7-iodo-5-nitro-2,3-dihydro-1H-indole II (15 g; 51.7
mmol) in ethanol (1200 mL) and isopropanol (20 mL) at 25°C was treated with
2,3-dichloro-5,6-dicyano-1,4-benzoquinone (13.6 g, 59.9 mmol). The resulting
solution was warmed to 65°C and air was bubbled through for 1 h. An additional
0.57 equivalents of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (6.8 g, 29.9 mmol)

‘was added and the reaction was stirred at 65°C for another 2 h before being
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met hanol (650 nL) at 25C was treated with a sol ution
of ammoniumchloride (26.1 g, 485.8 nmmol) in water

W@ 3@0/1015%8 and i ron powder (13.-80¢g, 242.9 mmol ) PC/BPINE004896

m xture was heated to | ooC under a nitrogen atnosphere
for 5 h. The resulting mxture was filtered through a
qoadeniraieel mtuacand Flash ahebinatographydMesek Silicaigeh®, 230-400

t.h | . The fj t
iR 0 e ad R OB ol g AR (13.07 ¢,
A% Pid @I§<|e1w sifad:eH Nmﬁpmﬁ%@mgﬁam{?{ﬁ Qﬂ geleroad s, 1H), 8.59
queous ayer was a ust ed 0 oW anmmo
By drok B TARED ehodd ot 185 AEELAY (e BRAGTIED: 690 (44,
I d d di
u%gclﬁn‘qj g@g%gﬂ@n ayers were dried over sodium

d concentrated in vacuo to a
vol une of 250 mL. This solution was treated with a

RSB DSRS0 L 2o PR Pl o
Iﬁkétﬂaqotl (644 RIL)R %5~ﬂ@mqr<¥mb@ wiffeh Bylugios &'ﬁh@ﬂhbﬁmrﬁ rtiloride

petroleum etheér to afford 7-i odo-1H i ndaql -5-yl am ne 20

(2pclr ot 58 inmol i (veter7(550 maﬁpd)lrca:c,pwé%%%& 242.9 gpmol).

%NR H’é’&%s(} d6, 339%5%'1?6’ éjni'zfef%ﬁ#%%%@osﬁ% f?r 93, The

&sﬁl‘tmglﬁaxtﬁfﬁ Y]vgg ﬁgtélé%dithréugh A Bd d‘ﬂZt:ehﬂd-%n(%/ ﬂleﬁ(&lfcel pad washed
: un

hthict suetbrppl i ﬁ%regtﬂ s RED RGOSR B R p0d T8 was
gngﬁfbné%g;e@gme | thet %t : mEEIaﬁlidef é%{d‘ﬁrﬁ’ceq%n(iﬂs%afﬁ{éd a‘l‘h@%@l of the

W I cyanam de
arqmio)]s 153@- waasaad_;usiadmo pH#1© with mvammmmélydm@ﬂﬂ@ |an52~ extracted

th t
SRR AD RE PR RS R BBt b
ahignd AterédCatPeorcentiitédin Dcydicdvbliuige of 50 hiw ThlS solution
prec:lpltateforrred The prec:lpltate&@ss cqollected b

Was treatadowithads. aé/éh@@lethydzgdwl@rlérac olffignn dioxan® and stirred

st s Foh BROLAE AR ool ARREDR M 42450 i

Mdﬂ)ylgné &-hl@Zldlﬁ_aémﬁlQlépbtﬁoleﬁiﬂ) gth8r &9aff«()1h1r paath-1HHRdoT- 5438am1ne
l(lydroghlprgigw (247 g;nglan@ A 5’E?ryo?§’éilds ﬁiﬂyﬁ{ @)1@@0(% 300 MHz) 6

i O3l 18 503 (s, aAbl 706002004 4O R8T, 7481 = 274

NY; thimo4dKd, 7+ mxﬂo}HHrl}h)j@I 6&(dd, Vg a8 e Jv=(93 12, gH).
18.7 mmol ) in 2-nethoxyethyl ether (50 nL) was heated
to 175C for 32.5 h. The reaction m xture was cooled to

o‘h'i‘ﬁ Veﬁ%bhitﬂﬁl §0}-isio-i Hrpdet- shylafiithé hadicehlordellV (24.6 g,
EP met hanol . Theflltrate s _con entrated,in
8a<7unm<ﬂ) b1 Vo edntforsrasmide e s AliS6 G treated With sodium

%]CS’ ﬁf&)%r\ﬁg {1%@52{}%5‘ %BBQQE T%lla?fggé’cﬁfi? mrﬁ M2 W to 50°C for 2

Bhéqehpgtabinyuddver, akd $hé residgetresied wishwater (500 mL). The

resulting mixture was allowed to stand at 25°C for 2.5 h during which time a yellow

precipitate formed. The precipitate was collected by filtration and washed with
water to afford N"-cyano-N-(7-iodo-1H-indol-5-yl)guanidine V (22.59 g, 83%) asa
light yellow solid: :H NMR (DMSO-ds, 300 MHz) 6 11.02 (broad s, 1H), 8.89
(broad s, 1Hj, 7.46 (d, J = 1.83 Hz, 1H), 7.37 (d, J = 1.83 Hz, 1H), 7.35 (t, J = 2.56
Hz, 1H), 6.85 (broad s, 2H), 6.56 (dd, J; = 1.83 Hz, J» = 3.10 Hz, 1H):
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400 nmesh, 90/10/1 nmethyl ene chl ori de/ met hanol / anmoni um
hydr oxi de) afforded

w®200adat5684 pyrrol o[ 3, 2-f] qui nazoki ne- 1, 3- di am PET/EP2004/004896

(3.61 g, 59% as a brown solid: 1H NWR (DI\/SOd6 300
MHz) S 11.36 (broad s, 1H), 7.45 (broad s, iH),
Ckﬁmpbund A: A g8utien of N'; cyﬁnmN {(3-iodph1H-gndud- 5-N})ga@|n1dme V (6.08

gq:i:zi Q,ﬁr? %oﬁ%@q@g et\];IeF r(‘@ge r@gﬁ%ﬁhgﬂéﬁ |tcl)\| 1%#&0’?’ 32.5 h.

'Pl‘iéiﬂiabﬂ@n &ﬁi&@ﬁﬂe&ﬁa&?@bl&ﬁ&@ﬁ ‘TCL‘ eHe QeBulbiitg ok@nendvedist filtration |
ar 15 coupling net hod Suzuki coup] i ng

wg jthapeihianobt The ﬁltra;y AYas copsapiate 11@3@@[9 to give a brown

C@} 251‘1% %éfﬁ?%@?é gaﬁgé&ea nlgﬁ%gngr’l%‘gi rrEh]e%ev .so?r?egdggl}to gl\él’erck Silica

g?%gbs gé@éﬁod thesBl{bglg).eFlagh .chro]maﬁ)gap]@l éhvﬁgrdlésdmpa g@l 60, 230-

- - t

A ieh790 Hos L e iagre O SPaHGl ASERORBIR By U afforded
(? l]iﬁ%ﬁszg};gﬁrﬁgi{?d ﬂg]uﬁ{azéhhé’-quf-aﬁrﬁﬁfemi Pf.81 % 59%) as a brown

am ne I ncl udes

néd NIVIR (DM Seeder3ser b &11.26 (lonviad Sa¢HaJ, ms élgItO@d§, 1H), 7.43

%{ 270 Tl B LB T nB S i 8 Pl vt

or potassium carbonate or barium hydroxide or
Sehentwykan ne solution, a palladiumcatalyst (2-20
nmol e 99 such as 25

t et r akiBlgt enyl phosphi ne) Nplal I=3) g (o) or
[1,1'Db K

ferri9cen chIeFe—-pa-lladllg\g(l n a suitable
vﬁ)}ﬂ SHCAS aqueous ff or DMF or

Ieeglycl for at tenperatures Rng from25 C
to 125 Qfor 2-18 hr yields adhpound EII. VO -
2004/ 101568 - -42- PCT/ EP2004/ 004896 ternatively,

815{& biB8 \aﬁaeltﬂeo&@a"l’lﬁgqga&ﬁfr{ éaeiijbé’ Hﬁrrlféﬁ @ht%pé’ EoHeRtRnal aryl

teroaro c cou
wuphngl mgtlsid, kel ga, Slmnﬂxli camgplng methcﬁl |(la} Sumklwlt al., syrféwommun.
Chem Int , 198 5,5 cal rconditign
Hob(by WAt Hreer LR ol OB Rt AOHEs ) Sumld
a r u JeRd!, UNE}rg. Ch ,
R T A IDpB OB EAEr 24 PS, (- Shicce g- Chem. 1992, 57,
3?&9 -8k, () tMapiie rqthé.hdsmﬂh@)qu&rmmﬁvxca) 1993{ 47, 513-
1' bi s(di phenyl phosphi no) -
ferrocene] di chl oro-palladiun(ll), a salt such as
'ny’[%]l@élsddﬂdinﬁd)m@ﬁé,é&to(ﬂari‘y Qi tthuchchtow_Lﬂmg of 6&103:111 vHbpyrolo[3,2-
a

gayégégﬁﬁe-s ?3| \éfa%m%u\(lehm% des %hg rusglc\)/? elc’)t er ary¥ or ﬂeteroaromatlc
boronic acid or esters (e.g., where Ar is defined as aryl) as coupling partner, in
aqueous base such as sodium bicarbonate or potassium carbonate or barium
hydroxide or triethylamine solution, a palladium catalyst (2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1,1'bis(diphenylphosphino)-.
ferrocene]dichloro-palladium(II), in a suitable solvent such as aqueous ethanol or .
THF or DMF or ethylene glycol for at temperatures ranging from 25°Cto 125°Cfor .

2-18 hr yields compound VII.
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for at tenperatures ranging from25C to 125C for 2-18
hr yields conpound VII. 1o Scheme 3 2 NH2 N, NH

WOROH 1066681 -/ N- N H2N N | H2N4%-1 VI Ar B ( GO REP24D4/004896

Pd (PPh3)4, DME, EtOH, Na2CO3, H20 Nd2- N N R8 H2N
N AR |X Conpound VII1: A solution of
Aktenddivély pynpladpfdichoh]cagiervarded aut by 8-consemtienalryl or

fieter ot Pk paduier I S A 0., Sfipée o angew.
OB IntTEHNEhgl. oﬂ;sls b9 q@.n, 1.48 nmmol), and

R G XM PR
GRS SR Al i o moles) s

ﬁeﬁnfalﬁs(milphabdﬁleass}ﬁnﬂe)spa)ﬁmhunr[o) oflﬁe,ldwp(dmlnanymlmsp\lwm)-

xtract the tate

rocapelacere valrdaaut Ssttielh o PRUES R A osRisct tfitum

glﬂgrlgg n@]ee[‘élhﬁfﬂﬂg ahﬁ Hﬁﬁié%owén%ﬁ&{ 8 THF or DMF or ethylene glycol
) yrro o[ ui nazol i ne-
foer dtﬁﬂﬂpﬂ@)ma% rangmg foom wm ta. 125&&%%& és @@m@ﬁund VIL

%&’I nt o the next reaction wi thout further purification
W€ 3- net hyl - 7H pyrrol o[ 3, 2- f] qui nazol i ne- 1, 3- di ani
ne VI |NH2 2004/ 101568 -43- PCT/ %7204/ 004896

Compoud " LI Wipe cO actio i ed out
(e agebm:miq y carried ou

by aNCo .g., Suzuki
couplling od (a) Suzuki et 2'&., h. comun.
) l(b) Suzuki purg,m em 1985,

57, 1749-\;q758 (c) Suzukl et aI : Chéiit Rev. 1995, 95,
2457- 2483, (d) Shieh Org Chem 1992, 57, 5

379-381, (e) Martin e ﬂ,ﬂg h3)‘|‘_ﬁcf Chem ca Scandi navi ca.
1993, 47, 513. NazoO;;,HzO

Compound VIII: A solution of 6-iodo-7H-pyrrolo[3,2-1] quinazoline-1,3-diamine
VI, 400 mg, 1.23 mmol) in tetrahydrofuran (20 mL) at 25°C was treated with
sodium hydroxide (98 mg, 2.46 mmol), methyl iodide (0.09 mL, 1.48 mmol), and
tetrabutylammonium bromide (198 mg, 0.62 mmol), and the resulting mixture
stirred at 25°C for 18 h. The reaction mixture was treated with ethyl acetate,
water, and a saturated aqueous sodium chloride solution, shaken and separated.
The aqueous layer was extracted with ethyl acetate, and the combined organic
layers were dried over sodium sulfate, filtered, and concentrated in vacuo to afford
6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine (500 mg) as a yellow
solid. The product was taken on into the next reaction without further purification

6-iodo-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine VIII.
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Typi cal conditions used to carry out the Suzuki
coupling of VIl includes the use of either aryl or

woetenossomat i ¢ boronic acid oM3esters (e.g., MIBER20A4/004896

is defined as aryl) as coupling partner, in aqueous

base such as sodi um bi carbonate or 10 potassium
@Ganpoviad éXorTlmmqumngyaa@mrd@ambe eqrieditayy seonventional aryl

SO| rtglﬁfrﬂe&t}l p% gh?a&ﬁfé]s 6)&1%& %g%ﬁ %]l%ﬁ gaq S'H%kﬁ(} Qals %@ﬂtﬁﬁommun
1[948n1( I11 t!31§,I( ﬁi)gﬁgﬂ%l%h?l%d\%bpl &SHent.and5lish Ilm93—1'p58 |(aX Suzuki
et ttha PO REVHED 955 Wedérﬁ%ﬁ?éhé%&%ésﬂ?qie@a Chem. 1992, 57,
%7‘39'7?%{ ?g}’%f%’tﬁf"&gﬂn c?& @‘fﬂeggca Scdidihépida. $9685 42,558, hr

7-met
pyrrol o[ 3, 2-f] qui nazollne 1 3-di am ne X

tymGHvani s ussiyP o drEREh sireftPrBipg 3w it the use
d%%ﬁt‘lfé? Elrﬂtdﬂhe%éﬂ@ﬁro?hhhh BofAuphitiddor @térs (e g, Ivlrlhefreeir is defined as
Chem Int. Ed._ Engl 198%@}25 508, 20

B. asa:ou@hnﬁ Derioes, ingeepss base g}m&ﬁs seHimhiggrbonate or
act]
T
&I, stg(sz 2b&hbhk%% gtieh mmngdlqnd(usphen}éphmhmd) -pahl{dijino(o) or
I.S
lnai-bistdimbray Gnosp B PGP eI ghlore-BlfadiupFDip a suitable
é?)%é?ﬁ%hl‘!ﬁ%g hgﬁéd&e‘etﬁénlﬂ' ST c%ﬁ)NﬂF & étﬁ?lenb:gl}ﬂ:ol for at

sul t abl e anhydr ous sol vent such as
’uetrtpdratme@rqngmg friopn 25t Cttoriesrodt fm@s18 hngiekds 6+A5wl-Z5methyl-7H-

to | ds ¢ ound 6-

WW ﬁeﬁﬂ%ﬂaﬁ]b?fléo&@% 05 %] qui nazol i ne- 1, 3- di am ne

I X. WO 2004/ 101568 -44- PCT/ EP2004/ 004896 Scheme 4

NH2 NH2 N NH NaOH, Ra-X N-Ra N N H2N N, VI
Altermatioely? cotp:@ln(ga;qﬁtg;mn capyye capxiegljout R{g g@@verp@@qhﬁgyl or

heteroaromatic coupling partner utilizing Stille coupling, e.g., Stille et al., Angew.
Chem. Int. Ed. Engl., 1986, 25, 508.

Typical conditions used to carry out the Stille reaction include the use of an
organostannane as the coupling partner, palladium catalyst ( 2-20 mole %) such as
tetrakisCtriphenylphosphine)—palladium (0) or [1,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(II), a salt such as potassium fluoride or lithium
chloride, in a suitable aﬁhydrous solvent such as THF or DMF or ethylene glycol
for at temperatures ranging from 25°C to 125°C for 2-18 hr yields compound 6-

Aryl-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine IX.
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NNRa N H2NN Ar Xl Conpound X: Typical condition
used to carry out al kylation of 6-iodo-7H 5

W@EReorabisp8, 2- f | qui nazol i ne- 1, 344t am ne VI and PEEER2004/004896

transfer catal yst such as tetrabutyl amoni um brom de,
with variety of halides (e.g. RaBr or Ral, where Ra

Schalakiqred above) is carried out with suitable sol vent
such s, tetrahydrof uran, usi ng SU|tabIe base such

]~T§/ xr d@ mer at url@g

‘ bt Fﬁae

6-i%\o- ' yl - glr—l?pyrrolto[’o‘ 2- f/Nqu
K I

NU
Ht;QAryI &al kyl - 7H pyrrol o[ 3, % f]qurxazol ||ne 1,3-dianmn
e Xl: T é coupling reactlod%g carrled out by a
S0 -

conventional aryl couplin Suzuki
coupling nmethod: (a) Suzu synth comun.
1981, 11, 513, (b) Suzukl,N g and Appl . Chem
1985, 57, 1749 1758, (c) SuzuKi et aI , Chem Rev. 1995,
95, 2457-2483, (d) Shieh et al., J. Og. Chem 1992,
57,379-381, (e) Martin et al., AHA Eaem ca

carry out the Suzuki coupling & 7-al kyl -7H 20
pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-,d4§a e _X_| ncl udes the
use of either aryl or het didbr omht i € bdMoni ¢ acid or
esters (e.g. where Ar is defined ag,aryl) as coupling
partner, in aqueous base such as sodi um bi carbonate or
pot assi um car bonate or barium hydroxi de or

triethylam ne solution, a palladium catal yst 2- 20

O&h o‘&ﬁld 3% ur}rplaed coatlitidsi wdetdr toptaemydwirad kplating Jof 6-iodo-7H-

¥ pa | %@ gé%g ey-\? 32 191?'141%1%) &na I?hase transfer catalyst such as

t%#f#}l)@lﬁﬁﬂh%ﬂb%ﬁﬁﬁh hAH Vﬁﬁéf}ﬁ&ﬁ{h@ﬂdéb ¢hkOrREBPaET Raﬂ,l where Ra

In a sultable solvent _such as aqueous eth
19 defiHEd aboDiHs @arreﬂzdrgltltewﬁh@luyt@ble sq},yen;tsup]é @ é@tﬁ@?@gﬁgglran DMF

m 250 ,C to =80
w3Rg etk hs8 ettes sadtay b lad s Butiontifed fnging from -78°C
oA ol (Bb Prifvidyte @Qiﬁb‘%ﬁiallqﬂa}H@yyfolohgrﬂqmnamlmmi gediamine
couplrng partner utilizing Stille coupling. e.qg.,
Xlille et al., Angew. Chem Int. Ed. Engl.
1986, 25, 508. Typical conditions used to carry out the
Stille reaction include the use of an 10

ougshosilasiraiepasoliedpuginam i sréiaiipaPTsmoupling
fe%tcﬁlon can(b%, c%l(r)rle out y g%gnventlonal aryl coupling method, e.g., Suzuki
coupling method: (a) Suzuki et al., synth.commun. 1981, 11, 513, (b) Suzuki, Pure
and Appl. Chem. 1985, 57, 1749-1758, (c) Suzuki et al., Chem. Rev. 1995, 95,
2457-2483, (d) Shieh et al., J. Org. Chem. 1992, 57, 379-381, (e) Martin et al.,’

Acta Chemica Scandinavica. 1993, 47, 513.

Typical conditions used to carry out the Suzuki coupling of 6-iodo-7-alkyl-7H-
pyrrolo[g,é—f]quinazoline—1,3-diamine X includes the use of either aryl or
heteroaromatic boronic acid or esters (e.g. where Ar is defined as aryl) as coupling
partner, in aqueous base such as sodium bicarbonate or potassium carbonate or
barium hydroxide or triethylamine solution, a palladium catalyst ( 2-20 mole %)

such as tetrakis(triphenylphosphine)-palladium (0) or



10

15,

20

25

30

tetrakis(tri phenyl phosphine)-palladium (o) or [1,
1' bi s(di phenyl phosphi no) -

wo esonoesee] di chl oro- pal | adi un(-kF}, a salt suchPEBEP2004/004896

potassium fluoride or lithium chloride, in a suitable
anhydrous sol vent such as THE or DVF or ethylene
[9) Shis(dipHenyltosphimer frracene jdich] braypiHadiues@)Cin a suitgple solvent
C for 2-18 hrvyields 6-Arvyl-7-al kyl 15,
sFieb G fiyPase sl R M S5y elvogl forrgtgmperatures
I;aﬁg fir& 35 G 1d U Hoed-1W/hi Yieldsaloneyéure] Bxanpl es. In

€

anpl es, the procedures of Exanples 2-28 were
carried out by the procedure of Exanple 1. In the

anmpl. =
SUATRLS S, bR R EROHOR Rl bs AT 6 0P 2 PdnYiifinal e or
Imtarpresatickeupling dtnes utlizBgS il 138inE04.g. \Biilke et al., Angew.
carried ogt byt he groced%re of Exanple 34. In the
@%ﬂﬂp{@sﬁ BRI br 1980122 50%¢f Exanpl es 106- 112 were
carried out by the procedure of Exanple 105. In the

Exanpl es, the procedure of Example 114 was carried oyt
‘Bypitdleopditimrurseddd capyaomiithe btifle resctiopivpluts theysgptan

1 30 . . )
FeaRosiaRRane p5 Fe S BNERA IS RIS SRRNSH 75O Jnplegy such as
fePRke(trighdnydpliospine -Hilladiin (8)for 1,1 B2diphefiyhbHosphino)-

F WO 2004/ 101568 -46- PCT/ EP2004/ 004896 A sol utJ on of
Briasapelpichioro-prladium )y aisak s8¢ ﬁ%PPF@SH%I%%liuﬁéld@é)ﬁlt um

.Q. 9 i ;
Ol e b s St Ko PR b o
forat ks peratfitesanagitghfybintent fetoa 250 Ccf_n'r e-rﬁphﬁyiekiscﬁ—ﬁgyl-%alkyl-
%ﬁ?ﬂ%{rrmfli)%ﬁgﬂfn)%fmtat %%-&%yﬁggifod' um bi car bonat e
tetraki s(tri phenyl phosphine)-pal |l adium (o) (115 nyg,

0.1 mmol). The resulti n&@ m.xture was heated to 80 C
This ingentiorcisdllugtratad hythedoRowingBxamplest da the Examples, the

ﬁ?@gggge\émrogg'&%wlss g:—jﬁ %%Feg%%plgggﬂtﬁoryathg piBcedure of Example 1. In
the Examples, the procedures of Examples 30-33 were carried out by the
procedure of Example 29. In the Examples, the procedures of Examples 35-104
were carried out by the procedure of Example 34. In the Examples, the procedures
of Examples 106-112 were carried out by the procedure of Example 105. In the
Examples, the procedure of Example 114 was carried out by the procedure of

Example 113.

EXAMPLES

Example 1

6-(3,5-Bis-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine




purified by flash chromat ography (Merck Silica gel 60,
230- 400 nesh, go/lo/1 nethylene

w@ kioandes met hanol / anmoni um hydsexi de) to gi vePCT/EP2004/004896
6-(3,5-bis 1o
trifluoromethyl-phenyl)-7Hpyrrolof3, 2- f(&gw nazol i ne-1
A§ol@tlamd‘f65 {odbsyHepyrrad] $2f | asinazgleld-b@-diehiide (322 mg, 0.99

!I_f!plb{wqt éhf‘g%fél%sgt}’i Hﬁéﬁ?’é\% %) élf@%o igtéﬁlniggt 25°C
‘éésl %gﬁ%l‘ﬁﬂﬁ wls#ﬁﬂ%ﬁnwtﬁﬂ)%xﬁ%ﬁ%oromc acid (510 mg, 1.98

o- /Hpyrrol o qgui_nazol i ne di am ne and _3-

et sttt e get aiseoddimisearbag egﬁ‘%‘éﬂ!@% .5mL), and

3 tﬁ‘ifn(‘)ikﬁ%% 1%1%1}7 fﬁ%ﬁ%nez}lﬁ)ahlg%lu@ (8 zgm et AT 00 Po g}éeelﬁsultmg

Igggtgfﬁxg%ﬁs lggéthYgo%g C_l(_J/ 16%) 8Blh2}ti561edj\ﬂ}t&redmdﬂ}m isolagel sahds
washed withethyl peetatey ‘Fhe 4te%af§81?r%—ab%)éabngci onto sd\lca gé\f and

@{%@%@B}Z@} %( Elg@gﬁlﬁfg)’gg Cél%ﬁ%@ﬁ;%%hé‘o?gél 6%, @'3@”21@6 n#xdh, do/10/1

ere was produce
ﬁeﬂ%flﬁtmd)lyrldh)émyﬂ)anﬂ}y dinmonium hydrox1de) to glve 6-(3,5-bis-

o Giigromiet ot 7 A bsniokacdo Ny i i §RLREBEB18 fne,

%ﬂ’gﬂ}m 128 a4/ell¥oNd ; Ei’“I—]lRMS Nl for\C,AHLBN5 (M+) 411.0918, found

411.0921.

In an analogous manner, there were obtained:

15 . Example 2

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-
ethoxyphenylboronic acid there was produced 6-(3-Ethoxy-phenyl)-7H-

20 pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CisHiyN;O (M+H)* at m/z = 320.
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15

| 10 From
6-iodo- 7H pyrrol of 3, 2-f] qui nazollne 1, 3-di am ne and

w200 phenyl boronic acid there was producedPCT/EP2004/004896

6-(3-N tro-phenyl)-7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-
diamne; El-HRMS mle calcd for CL6HL2NG602 (M)

320. 1022, found 320.1020. Exxmpleeg ti 15 NHZ NH N C
HZN Ji, N1 \ d From

6-i odo- 7H pyrrol o[ 3, 2-f] qui
2, 5- dichl orophenyl bor oni o a
6- (2, 5- D chl oro- phenyI)Hz
pyrrol o[ 3,2-f]q U|nazoI|ne13d| ; El-HRVMB m e
cal cd for C16H11C12N5 (Mt) 20 343.0391, found
343.0392. WD 2004/101568 - -48 PCT/ EP2004/ 004896

Exanpl e 6 NHZ NH, N HZN N z,q;ﬁ
Ryobfdoder s pysiodels, 2 fiquing P6t % amylf‘oﬁ%dr?ne and

NH.

az

T i\pe- 1, 3-di am ne and
here was produced

e

ﬁblb[mchﬂ qulﬁaz’lolﬁredl,grdmmme tlﬁﬂu«meatmtmaomd sadi;dLRMIS for
)+- Fa/ws gée calcd for CL4HLOCINSS (MrH) 316. 0418,
s @Torat B/2mB20.7 NHZ NH N ~ HZN-N /10

Example 4

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-nitrophenylboronic
acid there was produced 6-(3-Nitro-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine; EI-HRMS m/e calcd for CisH:2NeO2 (M*) 320.1022, found 320.1020.

Example 5

From 6-iodo-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2,5~
dichlorophenylboronic acid there was produced 6-(2,5-Dichloro-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine; EI-HRMS m/e caled for C16H11ClaN5 (M)

20 343.0391, found 343.0392.



From 6-i odo- 7H-pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and o-tolyl boronic acid there was produced

WG2@4/Talsy8 - 7H pyrrol o] 3, 2-f ] qui4dazol i ne- 1, 3- di BOI/AR208£004896
an off- white solid; EI-HRMS me calcd for CL7HL5N5
(MtH) + 290. 1400, found 290.1399. 15 Exanple 8 NHZ NH
~N~ HN' *NNHZ z | FromExample6
6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne-1,-3-di am ne and 3-
am nobenzeneboronic acid there was produced
6- ( 3- Am no- phenyl ) - 7H NH,
pyrrol o[ 3, 2-f] qui nazol i ne- I\3-& &fi ne trifluoro-acetic
acid salt as a white solidy 40 IRV for CL6HL4NG
(MtH)+ at mz = 291. WOH . ]ii - -49-
PCT/ EP2004/ 004896 Exanple 9 NHZWNA™cN~~ HZN' "N | / \
F Fron16-iodo-7FLp§;rolo[3,2-f]quinazoLine-I,3-dlanh

' ne
Bman $-®©dpt i rmphelnls,pdlonnazaliziedlsrdipming engsoehlerethiophene-2-

6- (4= Fl uqrp-phenyl ) -y H - :

s TP o1 e wotichd 8- Shlgrahiopiep- pp s 7HByzplofs 2
fAgiithagelihe-agy-dianhineariflabiekacetidiid alt; ABFIRNES friyletdpled for
at mz = §94. Exanpl e 10 l&IHZ NH ~N~ HZN' N1 / \ 10
Er B @Ns8 M- 816-p41&(fund 8164327 ol i ne- 1, 3- di ami ne
and 3- net hyl phenyl boronic acid there was produced
6-m Tol yl - 7H pyrrol o[ 3, 2- f] qui nazoline-1, 3-di am ne

trifluoro-acetic acid saItEgﬁ S!M}&te solid;. LRMS for
NH, =
NH
HZN*N/ O

From 6-iodo-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and o-tolylboronic acid

10

there was produced 6-o-Tolyl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine as an off-
white solid; EI-HRMS m/e caled for Ci;H1sN5 (M+H)* 290.1400, found 290.1399.

15 Example 8

From 6-iodo-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 3-

aminobenzeneboronic acid there was produced 6-(3-Amino-phenyl)-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
20 LRMS for CicHi4Ne (M+H)* at m/z = 291.



5

10

15

C17HI5NS (MtH)+ at mz = 290 15 Exanple 11 NHZ NH ~N~
HZN' N1 / I \ From

W®2000darsedH pyrrol o] 3, 2-f] qui nazdli ne- 1, 3- di anm PET/APZH041004896

bi phenyl phenyl boronic acid there was produced

6- Bi phenyl - 4-yl - 7H pyrrol of 3, 2-

f]qui nazol i ne- 1, 3-di am ne Exampler- acetic acid salt
as a white solid; LRMS for 20 C22H17N5s (MtH)+ at nlz =
352. Exanple 12 NHZ NH ~N~ HZzZN' NI / \ NO WO

2004/ 101568 -50- PCT/ EP2004#004896 From

6-i odo- 7H-pyrrol of 3, 2- f] qyimgzQlthe- 1, 3-di am ne and

4- et hyl - 3- nitrophenyl bo Qn cid there was produced
6- (4- et hyl - 3-ni tro- phefyl )X 7F
pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di an

me trifluoro-acetic
acid salt as a white solid; _LRVS for Cl7H1(i|N602
EW#OQWH?YHO&@[&2*3]@%%91@611.,3-%421%&“ 40 F

{EENoRheR{IbBERL acid there yas produced 6- (4 Flnogo phenyl) 7L,
pirueloppbeiyhinaraine1,gedidntihe tdfluem-peasth anid salt as a white solid;
- (3- Fl yor.o- nphe )i H. 1 O ,

mqﬁs@@zﬁﬁwmkﬁtﬁ%ﬂ? 298i amine trifluoro-acetic

acid salt as a white soli GxarhBW1bor CL6HL2FNS ( MH) +
at mz = 294. Exanple 14

NH, =
NH

N 7
pPes ~
From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-
methylphenylboronic acid there was produced 6-m-Tolyl-7H-pyrrolo[3,2-
f]quinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;. LRMS for

Ciy/HisNs; (M+H)*+ at m/z = 290

Example 11

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
biphenylphenylboronic acid there was produced 6-Biphenyl-4-yl-7H-pyrrolo] 3,2-

flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for

20 Co2HiyNjg (M+H)+ at Il’l/Z = 352.

Example 12




NHZ NH N HZN-N 15 From
6-1 odo- 7H pyrrol oL3, 2-f] qui nazol i ne- 1, 3-di am ne and

wd2@uhylsphenyl boronic acid theone was producedPCT/EP2004/004896

10

15

20

25

6- (4- Ethyl - phenyl) - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-
diamne trifluoro-acetic acid salt as a white solid;

Mﬁmdo(ﬂ&ﬁﬁfdﬁol'(%ﬂ)cfmnazolnmzl s-diaminamt a,r-apwethsisa-

H2 H -~
kh%%mcw{t%eﬁe wRduesd Gl Pnethl-aapivee Rhgny D7t
Iﬁ : k&wa@e@i@hﬁﬁb@nﬂﬁbﬁb-hbat@omsm medudleide solid;

er

phen
Ip&MS)fO@[(Bz%Ny@u[Mai%] |aﬂién/lz 338bani ne trifluoro-acetic

acid salt as a white solid; LRV for C20H21IN5 ( MtH) +
at mz = 332. WD 2004/ 101568 -51- PCT/ EP2004/ 004896
Exanpl e 16 NHZ NH N~ HZNixampdeRsom

6-i-odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne and
(3- isopropyl phenyl ) boroni c) ac"de here was produced
6- (3-1sopropyl - phenyl ) - 7THn~?
pyrrol o[ 3, 2-f] qui nazol i p .
acid salt a white solid;” LRVS f
mz = 318. to Exanple 17 NHZ NH

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-
fluorophenylboronic acid there was produced 6-(3-Fluoro-phenyl)-7H-

trifluoro-acetic
19H19NS (M+H) + at

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

LRMS for CisH:.FN;5 (M+H)* at m/z = 294.

Exémple 14

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-ethylphenylboronic
acid there was produced 6-(4-Ethyl-phenyl)-7H-pyrrolo[3,2-f] quinazoline-1,3-
diamine trifluoro-acetic acid salt as a white solid; LRMS for CisH;Ng (M+H)* at

m/z = 335.

From 6-iodo-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine and g-tert-
butylbenzeneboronic acid there was produced 6-(4-tert-Butyl-phenyl)-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

LRMS for Con21N5 (M+H)+ at m/Z = 332.
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25

~acid salt as avvhite sol i

~N_ HzN'" "N S 1 / \ From
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and

whenzo(Bps hi ophene-2- boroni c -atid there was pPOTERIA4/004896

6- Benzo[ b] t hi ophen-2-yl -7H pyrrol o[ 3,2 15
f]qui nazoline-1,3-diamne trifluoro-acetic acid salt
as white solid; LRMS for CLlsHI3N5S (MtH)+ at nmlz =

332. Exanple 18 NH2 NH ~$§ HZNﬂ' NgCI Cl 20 From
6-i odo-7H pyrrol o[ 3,2-f] ¢ rfre- 1, 3-di am ne and
2, 4- dichl orophenyl boronic acid there was produced
6- (2, 4- D chl or o- phenyl ) - 7H

pyrrol o[ 3, 2-f] qui nazol i ne- mne trifluoro-acetic
for CL6HL1C1l2N5

2004/ 101568 -52-

(MiH) + at niz = 344, 25 B
PCT/ EP2004/ 004896 NH, “NH N Il Iz 1 From
6-i odo- 7I—|—pyrro| o[ 3, 2-f] qui nazol ime-1, 3-di am ne and

s TR BroHa ARGt e R A5 SR RE R R e , o

1§¢R%rgp? dnlyhbogsitic a@ﬁlﬂh@r@wagl S@iﬁced%-égmpmpybphdmyl) 7H-

oH15 4+ at 5 mz = 326. anpl e .20
INEpolRES 2— fguinagpling iamine trifluoro-acetic acid salt a white solid,;

LRMS for C19H19N5 (M+H)+ at m/Z = 318

Example 17

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and benzo(B)thiophene-2-

boronic acid there was produced 6-Benzo[b]thiophen-2-yl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as white solid; LRMS for
C18H13N58 (M+H)+ at m/z = 332.

Example 18

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2,4~

dichlorophenylboronic acid there was produced 6-(2,4-Dichloro-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for CisHi:CloN; M+H)*at m/z = 344.

Example 19



z 1|l C From
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and

W@ 2@4h@568 chl or ophenyl boroni c -a2td there was pPOHEREO4/004896

10

15

20

6- (3, 5-D chl or o- phenyl ) - 7TH

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic
acid salt as a white solid;{" URMS for CL6HL1C12NS
(MrH) + at mz = 344. Exanpbe 2%/ 15NHz NH ~N H, N "N
/1 \''\' From
6-i odo- 7H pyrrol o[ 3, 2- fTEU|nazoI| 1, 3-di am ne and
napht hal ene-2- boronic acid there™~as produced

| : hpne- .
TR0 P P e B Topptensoron
aﬁ;@cﬂ tl‘i’ere Wg@ﬁl\)ﬁuc@ 61‘}1@&}’\1@1&1‘{#&-{} I721§9pﬁ1trold[g ,Izzrﬂ%ﬁmazoline—l,g-
Ganopp iy ﬁp‘ﬂm’?%ﬁttf{ aa;@l 551% T LG ERI %Pé\%if%grfé{laﬂaﬂ‘éﬁ)* at

I@V%gr@henyl boronic acid there was produced
| 'or o- phenyl )-7H WD 2004/ 101568 - 53-

PCT/ EP2004/ 004896

pyrrol o[ 3, 2-f] qui nazol i ne-ﬁXaS- d':l ag’ ge trifluoro-acetic
acid salt as a white soli e r Cl6H12CLN5
(MtH) + at mfz = 310. Exanple, 23 NHZ NH HZN' N 5

Ci

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3,5-
dichlorophenylboronic acid there was produced 6-(3,5-Dichloro-phenyl)-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

LRMS for C;6H1:CloNs (M+H)* at m/z = 344.

Example 21

NH, ==
NH

N “d
e oo
From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and naphthalene-2--
boronic acid there was produced 6-Naphthalen-2-yl-7H-pyrrolo[3,2-f]lquinazoline-
1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for C2oHisN5 (M+H)*

atm/z = 326.

Example 22

From 6-iodo-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and 2-
chlorophenylboronic acid there was produced 6-(2-Chloro-phenyl)-7H-



From 6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and 2, 4- di net hoxyphenyl boronic acid there was

w@e@daeses 6- (2, 4- Di met hoxy- pher$§+) -TH PCT/EP2004/004896
pyrrol o[ 3, 2-f] qui nazol i ne-1,3-dianmne trifluoro-acetic
acid salt_as a white soli d LRVS for CL8H17N502
owrelphs, atflginazolgesl, 3idaminaiiiBuor-acqte agid salt ap agvhjte solid;

m E;;—?-% ogl%v[[ﬁHﬁ F“jléh/u nazoli ne- 1, 3- di ani ne and
5-acetyl -2- thiopheneboronic acid there was produced
1-L5-(1, 3- Di am no- 7H pyrrq| of 3, 2-
f] qui nazol i n-6-yl ) -t hi oph ag!l?if—gét hanone
trifluoro-acetic acid saltygas a white solid; LRVS for
C16H13N50S (MrH) + at m z =1324. W\ 2004/ 101568 - 54-
PCT/ EP2004/ 004896 Exanpl'e HZ NH N O HZN-N / | \
From 6-i odo- 7H pyrr ol o[H;B,)?N of ol i ne-1, 3-di am ne
and 3 5 fornyl phenyl boroni c asi, ey was produced
> 3-(1, 3-Di am no- 7H pyrrol of 3, 2-
oo i6riadobiF-persdlp Fhediaiidemlite-53-diaydne end 204 d;

diguhosoer S meeyt Shoss NeRP ARG (R RA R gphenyD-7H-

ﬁrrolo[3,2—ﬂqu1nazollne -1,3-diamine trifluoro-acetic acid salt as a white solid;

LRMS for C18H17N502 (M+H)+ at m/z = 336

10

Example 24

15 From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 5-acetyl-2-
thiopheneboronic acid there was produced 1-[5-(1,3-Diamino-7H-pyrrolo[3,2-

flquinazolin-6-yl)-thiophen-2-yl]-ethanone trifluoro-acetic acid salt as a white

SOlld, LRMS for C16H13N5OS (M+H)+ at m/z = 324.



From 6-i odo- 7H-pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and 5-chl oro-2- nethoxyphenyl boronic acid there was
w@e@daerseas 6- (5- Chl or o- 2- met hoxy4phenyl ) - PCT/EP2004/004896
7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne
trifluoro-acetic acid salt; LRWMS for 15 C17H14C1N50
(MtH) + at mz = 340. Exaniixample®57 NH N~ NH HZN \N
/| From 6-iodo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and (3 20 acetyl am nophenyl ) boronic acid there was
produced N-L3-(1, 3-D am no-yH =
pyrrol o[ 3, 2-f] qui nazol i n-§ pifenyl ] - acet ani de
trifluoro-acetic acid sal hi tle solid; LRVS for
ClsHI6N60 (M+H) + at nf z+¥ 383 \«;@a 101568 - 55-
PCT/ EP2004/ 004896 Exanple 28 NHANXH F N F F H2N-N
From 6-i odo- 7Hpyrrol of 3, 2-f] qui nazol i ne-1, 3-di am ne
Brodn B—iﬁdotwﬂfpymmloiﬁazﬁia

3
Woazadine)y bardiamineand 3t her e was

duced & (2-Trj t : L
s Brgpnippopiccd S0 TRt Pladused gsCya Digminegtipyriglols.2-
i SNy 5 Borelalde e ad @yl SOREBES) RS my/ erepied for

= . Exa e 29 10

GuyHaN:0 GMpirRFi3e¢- 1198 pHRdI 39481195¢ | qui nazol i n- 6-yl ) - ph

enyl]-propionic acid NHZ NH N\ \ HZNill N O
Example 26

10

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 5-chloro-2-
methoxyphenylboronic acid there was produced 6-(5-Chloro-2-methoxy-phenyl)-
7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for

15 CyHyCIN;O (M+H)*+at m/z = 340.

Example 27

From 6-iodo-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and (3-

20 acetylaminophenyl)boronic acid there was produced N-[3-(1,3-Diamino-7H-
pyrrolo[3,2-flquinazolin-6-y1)-phenyl]-acetamide trifluoro-acetic acid saltas a
white solid; LRMS for CisHi6N6O (M+H)* at m/z = 333.
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30

OH A mi xture of 3-(2-brono-phenyl)-propionic acid (458
nmg, 2.0 mol), 15

W@ 24806681 , 4' |5 | 5' -octanmethyb3{2,2"]bi[[1, 3, P(HEP208b 004896
rol anyl] (558 ng, 2.20 mmol),
[1, 1' - bi s(di phenyl phosphi no) f err ocene] di chl oropal | adi u
m(ll) (132 ng, 0.18 nnnE,X,amk;&%tassi um acet ate
(589 ng,. 6.0 mMmvl) was heated to 95C for 2 d. The
resulting mxture was diluted with water and extracted
with ethyl acetate. The copbi ped organic |ayers were
washed with a saturated a ’ .1' 4am chl oride 20
solution, filtered through @» o] silca gel and
sodi um sul fate, and coné#nt¥ated vacuo to afford
3-[2-(4,4,5 5-tetranethyl -[1, 3, 2] dbxabor ol an- 2-yl) - ph
enyl]- propionic acid. A solution of

Reemoaidedd+7pl-pyiodé3, 2L quipszolinet i rdiamBieinthene

(é%{h%? ) e%hgﬁb@h?gl}%gﬁgqr}}gj F\(:ld]t%gren%as Srg’(fucm z2-Tr1ﬂuoromethy1-
pﬂlénﬁgziwipg%?&)@[gbaﬁ[q@nxkalnmﬁ pydikmpneps abight beown cdHd; LRMS

ng

f@le€r7bl<¢%@\£sr(%hléh§/atpmé§5rﬁ4zﬂe) pal | adi un{o) (71 ng, 0.06
mmol ) in a 2. oM aqueous sodi um carbonate sol ution
(0.5 nmL), ethanol (1.5 rrL)EX lee yl ene gl ycol
dimethyl ether (1.5 L) was Ti o095 Cfor 18 h.

e resultln xtur caol e i.ssol v

3 Fo- ST R AL e SR B %g-ﬁfwbﬁ%ﬂ AP ecid
a pad of silica gel and sodiumsulfate. The filtrate
was concentrated in vacuo. —30 purification

(Shi madzu HPLC, ODSA colu 'ai dchem 2x10 cm 1o
mcro, 1lo-90% CH3CN H2Q wL%: JFA.) afforded
3-[2-(1, 3-di am no- 7FprrfoIgL3 2 004/ 101568 - 56-

PCT/ EP2004/ 004896
f]qui nazolin-6-yl)-phenyl]-prdpionic acid (12.5 nyg,

4 R o8 B SV REPI P eg 2 0 hol),”
,@@h %§,5 —UbtanWhyN[Qz’]biﬂ_le\B Iﬁl]cﬁbﬂa’n)orolanyl] (558 mg, 2.20 mmol),
pyrrol o qui n ollllne a([H(e
[[1;3 bm(dl,p@egylj[ﬁlosp 1no)ferrocene]adzlc loropalla 1um ) (132 mg, 0.18

oA AR M alduth SLU@EROLAL Flo Auklbly WheHKbRs BT for 2 d

Was pro
The resulting mixture was diluted with water and extracted with ethyl acetate. The

combined organic layers were washed with a saturated aqueous sodium chloride
solution, filtered through a pad of silca gel and sodium sulfate, and concentrated in
vacuo to afford 3-[2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
propionic acid. A solution of 6-iodo-7H-pyrrolo[3,2-f] quinazoline-1,3-diamine
(prepared as in Example 1, 100 mg, 0.31 mmol), 3-[2-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-propionic acid (102 mg, 0.37 mmol),
tetrakis(triphenylphosphine)palladium(o) (71 mg, 0.06 mmol) in a 2.0M aqueous
sodium carbonate solution (0.5 mL), ethanol (1.5 mL), and ethylene glycol
dimethyl ether (1.5 mL) was heated to 95°C for 18 h. The resulting mixture was
cooled to 25°C, dissolved in methanol and tetrahydrofuran, and filtered through a
pad of silica gel and sodium sulfate. The filtrate was concentrated in vacuo. HPLC
purification (Shimadzu HPLC, ODSA column from Medchem, 2x10 cm, 10 micro,
10-90% CH3CN/H20 with 0.1% TFA.) afforded 3-[2-(1,3-diamino-7H-pyrrolo[3,2-



(1, 3-D am no- 7H pyrrol o[ 3, 2-f] qui nazol i n- 6-yl ) - phenyl ]
-acetic acid; LRVS for Cl8HLI5N502 (MtH)+ at mlz =
wWQ@b4/185681pl € a1l 15 NH2 NH NgHZN N OH From PCT/EP2004/004896
6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and
[4-(4,4,5,5-
P lda 2 & k) 1 0% TLRVEC#el iGoH17N5O-
ﬂgﬁﬁf’gé&ﬁﬁe%& Ok p;ﬂeg?fg dﬁkdp&ﬁh@ heldai2 4 mk) !
(M2 H3* Bt sferra3 48+ pyrrol of 3, 2-f] qui nazol i n-6-yl ) - phenyl ]
-acetic acid; LRVS for 20 C18H15N502 (MrH) + at mz =
334. WD 2004/ 101568 -57- PCT/ EP2004/ 004896 Exanpl e
(Bgli-’n Nrignildgots manier, Héke-Wete Gbtaknasin
i odo- 7H-pyrro| o[ 3, 2- f]qui nazol i ne-1, 3-di am ne and
5 3-[3-(4,4,5,55

Tet r anet hyI -[1, 3, 2]di oxag%@@l ) - phenyl ] - pr opi oni
c acid there was produce

3-[3-(1, 3-Di am no- 7Hpyrr ol 0[3 2-f]qui nazol i n-6-yl)-ph
enyl]-propionic acid; L for CI9HL17N502 ( MtH) + for

6- |odo 7H- pyrrol o[ 3, 2- f Jzol i ne- 1, 3-di anmi ne and
3-[4-(4,4,5, 5- N

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and [3-(4,4,5,5-

10 Tetramethyl—[1,3,2]dioxaborolan—2—y1)—pheny1]—acetic acid there was produced [3-
(1,3—Diamino—7H—pyrrolo[3,2—f]quinazolin-6—yl)—phenyl]—acetic acid; LRMS for
CisHi5N;0. (M+H)* at m/z = 334

Example 31

15

From 6-iodo-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and [4-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl) -phenyl]-acetic acid there was produced [4-
(1,3-Diamino-7H-pyrrolo[3,2-ﬂquinazolin-6—y1)—phenyl]-acetic acid; LRMS for

20 CigHisN;0. M+H)+ at m/z = 334.
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Tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - phenyl ] - pr opi oni
c acid there was produced

W@2404A(68- Di am no- 7H pyrrol o 3,2-f ] qui nazol i NPGF/EPI00PHN4896

enyl]-propionic acid; 15 LRVS for C19HL7N502 ( M+H) + at
mz = 348. Exanple 34 NHZ N N H2NN 20 6-(2,

6- Di nethyl-phenyl)-7-nethg§ﬁﬁﬁ$ﬂ¥§@plo [3, 2-f]

qui nazol i ne-1, 3-diam ne. Solution of

6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di am
ne (1.68 g, 5.00 mol) in ethylene glycol dinethyl
ether (1o nL) at 25 C was tfreated with 25

2, 6-di met hyl benzene bor ¥cid (1.5Q g, io.o0 mmol)
in ethanol (lo nL), s@ ANAINCE
mol ), and tetrakis(triphenyl ph
(3.31 g, 2.86 mmpl ). The resulting m xture was heat ed

]i%ﬁ— L713- s, ¥ 44t B8-diank8e and 3-[3-(4,4,5,5-
%%81847/}365@5% %I‘,%\?ll.l tlgn m xt’grelawa}se]‘i I t_3e[r3e<(zl445 >
Tétramgthyd-[paez]dioxebbreleneaviDtphertyll-prepienitiacid Bipraivas produced
%@%gﬁégé%ggm—ﬂg%}lﬁolﬁ%,ﬁ%gﬂig\ﬁ%o ir?-)ét—jrrﬁppthee%yw-fnl?)p?onic acid;
ERME {03,011, Neoo(Nia mp or,/Ayds i de (3 x 100 ni) and

the conbined organic |ayers dried over magnesi um

sulfate, filtered, and concentrated in vacuo. Flash 5

chr omat ogr aphy (Merck Sili 230- 400 rnesh,

90/5/ 0.5 met hyl ene chl or i%g%g@ | / amroni um

hydr oxi de) afforded 6-(2, 6-di net hyl - phenyl)-7-

nmet hyl - 7H pyrrol o[ 3, 2-f] %ui nazol i ne-1, 3-di am ne (I o0

ny, 6.34% as an of f - whi t|& jd; El-HRMB nfe calcd

for CI9HIONS (M+) 317. 1und 317.1632. (B) In an

anal ogous manner, theje~yerezebtq| ned: 10 Exanple 35

NHZ N N NN H NLN o-/

o

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-[4-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-propionic acid there was produced

3-[4-(1,3-Diamino-7H-pyrrolo[3,2-flquinazolin-6-yl)-phenyl]-propionic acid;
LRMS for C19H17N502 (M+H)+ at m/z = 348.
Example 34

6-(2,6-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine.

A solution of 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine (1.68 g,
5.00 mmol) in ethylene glycol dimethyl ether (10 mL) at 25°C was treated with
2,6-dimethylbenzene boronic acid (1.50 g, 10.0 mmol) in ethanol (10 mL), sodium
bicarbonate (2.84 g, 26.80 mmol), and tetrakis(triphenylphosphine)-palladium (o)
(3.31 g, 2.86 mmol). The resulting mixture was heated to 80°C for 3 h. The



From ’

6-io0odo-7-net hyl - 7Hpyrrol o 3, 2-f] qui nazol i ne-1, 3-di am
w@eooanaises 4-15 net hyl enedi oxyphkgnyl bor oni ¢ aci BCT/RR2084/004896

was produced 6-Benzo[ 1, 3] di oxol -5-y1-7-

met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne

r%gmﬁhg%ﬁcra@wa@ﬁﬁeféa tﬁ%ﬁ%'h L BYB of beliteGlrHaNEHAte diluted with

MrH) ¥ at mz = 334. Exanple .,16 20 NH ~ N H. N-N
véater (oa mill) HThis splition was extracted with a 95 /5/0.5 solution of methylene

Y T N
18ydrs diﬁd‘édgﬁifep?ﬁéigde)siuh lrg’_ﬁlfmel, filteked, and concentrated in vacuo. Flash
pa A +s T ; ' :
s Qlonkeb ARl BN, ddaioaish
B
1BethytigHzpyaichy]l3; Fiqumazolinp 3, 2-didmina@pel imges.34%) @ am off-white

B REHRMS BrERBIE RRNe o) 8164, 8Ra Bupsbis

rrol o[ 3,2-f]qui nazoline-1, 3-dianm ne trifluoro-acetic
& uahpalgeols R ETS e eEs SHRBE, ' 17
10 I(:MFH)+ at mz = 308. Exanple 38 NHZ N~ N HZN-N/ | \
rom

6-i odo- 7- met hyl - 7H pyr r ol dxample &5 nazol i ne- 1, 3- di ani
ne and 3-

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3,4~

15 methylenedioxyphenylboronic acid there was produced 6-Benzo[1,3]dioxol-5-y1-7-
methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for CigsHisN50> (M+H)+ at m/z = 334. ‘

Example 36
20

NH,

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 3~
aminobenzeneboronic acid there was produced 6-(3-Amino-phenyl)-7-methyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

25 LRMS for Ci;Hi6Ne (M+H)* at m/z = 305.

Example 37



10

15

20

1 o net hyl phenyl boronic acid there was produced
7-Met hyl -6-mtolyl -

wW@orodsp8, 2-f ] qui nazol i ne- 1, 3-di.am ne trif| uoPCFBRBD4/G4896

acid salt as a white solid; LRV for C18HL7N5 (MtH) +
at mz = 304. Exanple RO NHZ N N\ \ HZN-N-/ 1 \
15 From NH,
6-i odo- 7- net hyl - 7H-pyrro|o g,
ne and 4- blphenylboronlc ﬁ
6- Bi phenyl - 4-yl - 7- met hyh»
pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di arife. trifluoro-acetic
acid salt as a white solid; LRVS for C23H19N5 (M+H) +
Rtonrbziodo36fmethPo7Hxpymole[ 4.2-f|ddHhakblindvt, 3-dlanfine and 4-

Eéi;débggﬁbpg%mgggl 2%%% %)Cr)(:)L S’c%d 66 ?4 Fluoro-phenyl)-7-methyl-7H-
@ﬁ gg LS f;@ﬁﬂw&oﬁﬁbﬁg _H 93 ,tﬁﬂhb%Uae&z@éaa%aﬁ BBt solid;

| -3- ni'trophenyl boronic acid there was
bRMﬁJfDE&JﬁHﬂENbﬁMH{IMatrmi hyI308-ni t r o-
phenyl ) -7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne
trifluoro-acetic acid salt as a white solid; LRVS for
C18H16N602 (MrH) + for m z ExahpleZ&Exanple 41 NHZ
Nom N~ HZzN -'--N F From
6- i odo- 7- net hyl - 7H pyrrol o[ 3" ‘
ne and 3 1lo quorophenbeONO* Aci d there was
produced 6-( 3-Fl uoro- pheM Y ;

£ §ui nazol i ne- 1, 3-di am
here was produced

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 3-
methylphenylboronic acid there was produced 7-Methyl-6-m-tolyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for C:sHiyN5 (M+H)*+ at m/z = 304.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
biphenylboronic acid there was produced 6-Biphenyl-4-yl-7-methyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for Co3HigNs (M+H)* at m/z = 366.

Example 40
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pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic
acid salt as a white solid; LRVS for CL7HL4FNS5 ( M+H) +

waeooafia1sss 308. Exanpl e 42 NHZ _gh: N HZNN / | \PCI/EBPI0OM4896

6-i odo- 7- met hyl - 7H pyrrol oL3, 2-f] qui nazol i ne- 1, 3- di ami
ne and 4- ethyl phenyl boronic acid there was produced

P@ohflfiﬁbaé{l 7- R Ly BRI B A, 2 mazohne— 1,3-diamine and 4-methyl-3-
pyrrol o[ 3 2f]qU|r|azoI|ne di am ne

nitrophenylboremic aeididiere was producedwimeshdoh(g-mettds-pisro-
R%le\%%gﬂ%é}flr@?gr%%ﬂszuﬁazolﬁgegl,328aﬁﬁﬁ5r9111ﬁué§b-%c Didhltasa

Whit®Sslid; IIRVISyfor THIDYNEOL (VI3 1D+ figwmi/nazpig.ne- 1, 3- di.am
ne and (3- isopropyl phenyl)boronic acid there was
produced 6-(3-1sopropyl -phenyl)-7 25
met hyl - 7H-pyrrol o] 3, 2-f ] q4i\N34 1, 3-di am ne
trifluoro-acetic acid sallE A e|te solid; LRMS for
C20H21IN5 (MrH)+ at nif z 332 WD 2004/ 101568 - 61
PCT/ EP2004/ 004896 Exan'pl e Nﬂ4 NHZ | /N- N_ HZzN-NS |
/[ \ From
6-i odo- 7- met hyl - 7H pyrr ol ¢
ne and 5 benzo[ B] t hi phege S
produced 6-Benzo[ b] t hi ophen- 2- y1
met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne

L 1iee-8,8L didimibBYBdf0r
Féffgwg%gg ?ﬁwﬁbﬁ - ﬁ%rr%btes,ésﬂé'um% 3 *
fluorophenylboronic a01d there was produced 6-(3-Fluoro-phenyl)-7-methyl-7H-

N

]qU| nazol i ne- 1, 3-di am
saci d there was

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for Ci;H1,FN5s (M+H)* at m/z = 308.
Example 42

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
ethylphenylboronic acid there was produced 6-(4-Ethyl-phenyl)-7-methyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for CigHigN; (M+H)*+ at m/z = 318.

From 6-iodo-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine and (3-
isopropylphenyl)boronic acid there was produced 6-(3-Isopropyl-phenyl)-7-
methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a
white solid; LRMS for C2oHaaN5 (M+H)* at m/z = 332.



Exanple 45 NHZ N~ N~ HZN' N 10 C C From

6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
waeooanaisgs 4- di chl orophenyl borgpic acid there REBEP2004/004896

produced 6-(2, 4-Di chl oro-phenyl)-7-

met hyl - 7H- pyrrol o 3, 2-f] qui nazol i ne- 1, 3-di am ne

trifluoro-acetic acid sal gxasnBle Wii te solid; LRVS for

C17H13C12N5 (MtH)+ at nfz = . Exanpl e 46 NHZ N

H/ 2NN/ I / From

6-i odo- 7- net hyl - 7H-pyrrol o[ 3, 2-1

e and 1 20 napht hal eneboronrc/a

7- Met hyl - 6- napht hal en- 1- y}~

pyrrol o 3, 2-f] qui nazol e}y 3« fine trifluoro-acetic

acid salt as a white solid; LRVB C21H17N5 (MHH) +

at mz = 340. Exanple 47 WD 2004/ 10%368 - 62-

PCT/ EP2Q04/ 004896 __NH, N~ HzZN--J--N Cl .. .Cl F

T UONONERHY Y P BF PE 30 R e b diaing Al
ivhen®l ' gt : —o-y]-m-

A Ch ke o -

ety ipyE il efst 2-lguinazolinees, 3-diaminairifluoro-acetic acid salt as a

e TR oD Belly <0881 ° TR

] qui nazol i ne-1, 3di am n
id there was produced

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2,4~
dichlorophenylboronic acid there was produced 6-(2,4-Dichloro-phenyl)-7-
methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a

white solid; LRMS for C;;H15Cl.Ns (M+H)*+ at m/z = 358.

Example 46

From 6-iodo-7-methyl-7H-pyrrolo[8,2-flquinazoline-1,3diamine and 1-
20 naphthaleneboronic acid there was produced 7-Methyl-6-naphthalen-1-yl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

LRMS for Co:HiyN5 (M+H)* at m/z = 340.

Example 47
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Exanple 48 NH, NN ~~ HzN" NI / \ NH | 10 From
6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

waeooanaise8- acetyl am nophenyl ) koronic acid t hePET/BRRI04/004896

produced N-[3-(1, 3-Di am no- 7- net hyl -

7H pyrrol o[ 3, 2-f] qui nazol i n-6-yl ) -phenyl ] -acet am de
trifluoro-acetic acid salt yas @+ white solid; LRMS for
C19H18N6O (M+H)+ at mz = 347 B-Exanple 49 NH, N~- N
HN I"NIT / I \''\ From
6-1 odo- 7- met hyl - 7H pyr rei"o[’3, 2
ne and napht hal ene- 2-boroni c acis
7- Met hyl - 6- napht hal en- 2-yl - 7H 20 4
pyrrol o[ 3, 2-f] qui nazoline-1,3-diamne trifl uoro-acetic
Fromi 6siaflo-7ameshywhy i epygoolps, 2 g naznlinge 1,81 dinmipsrpg 8,5-

Qs Bnirens Toonpnie 88 Bedebtbrofios dBR e bichloro phenytyt7-methyl-

Aipyeol dEgRiffylindrbline-1,9+dibdiZe trifijuoraacdtiowid salt ds anhite solid;
ne and 2- chlﬁrophen 5boroni c a%i d there was produced

IRV, fox Cortbrsphbla WMt Y a7 = 3RS

pyrrol o[ 3, 2-f] qui nazoline-1,3-diam ne trifluoro-acetic

acid salt as a white solid; LRMS for C1l7HL14C1N5

(MtH)+ at mz = 324. 5 Exanple ,1 NH,

'ﬁézoline-l,S-diam
here was produced

Example 48

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and (3-
acetylaminophenyl)boronic acid there was produced N-[3-(1,3-Diamino-7-methyl-
7H-pyrrolo[ 3,2-flquinazolin-6-yl)-phenyl]-acetamide trifluoro-acetic acid salt as a
white solid; LRMS for CioH:sNsO (M+H)* at m/z = 347.

Example 49

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and
naphthalene-2-boronic acid there was produced 7-Methyl-6-naphthalen-2-yl-7H-
pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for C2:Hi;N; (M+H)* at m/z = 340.
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25

N ~N~\ HZN' NI / \ 0O From
6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

waeooandisgs 4- di met hoxyphenyl barggni ¢ aci d t her ePGEEBP2004/004896
“produced 6- (2, 4- D net hoxy- phenyl ) -7-

met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di am ne

It’lgdrnfl (BZLiigIE—lg gaNSOZ - ﬁql;%lr%lbgé Q-St]@m&@olma%ng (ﬁl@gﬂlﬁe ah®RW5

dh%omphlelpylbnrcpmpragld there was produced 6-(2- Chloro-phehyl) 7—m|(_e%1yl-7H-

s PSR oA 0l P o

IR €, H,[,GIN1(M+ B ant ny'z & 3. hy | -

pyrrol o[ 3, 2-f] qui nazol i n- 6 yl) - qhenyl ] et hanone
trifluoro-acetic acid salt te solid; LRMS for
C19H17N50 (MrH) + at mz = 332. anple 3 NHZ N N\
HZN N1 / 3 0 20 From P
6-i odo- 7- et hyl - 7H- pyrrol”b[ f]qui nazoline-1, 3-di am
ne and 5-acetyl-2- thi cap’r%é { [

produced 1-[5- (1 3-Di am no- 7- ng
pyrrol o[ 3, 2-f] qui nazol i n-6-yl) - thlophen 2-yl ] -ethanone
Fifdrh buiodo-aneithyl-zidipyrsalof 3,asf] quinaholime-3 g-didminREBdfa-

SomoOTEsy lwbniscie ERss aoasaRcod PR ibeffoxy-phenyl)-7-

methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a
white solid; LRMS for CigHi1oN5;0. (M+H)* at m/z = 350.

Example 52

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-
acetylphenylboronic acid there was produced 1-[3~(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-flquinazolin-6-y1)-phenyl]-ethanone trifluoro-acetic acid salt as a
white solid; LRMS for C;oHi7N;O (M+H)* at m/z = 332.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 5-acetyl-2-
thiopheneboronic acid there was produced 1-[5-(1,3-Diamino-7-methyl-7H-

pyrrolo[3,2-flquinazolin-6-yl)-thiophen-2-yl]-ethanone trifluoro-acetic acid salt as
a white solid; LRMS for C;;H5N50S (M+H)+ at m/z = 338.

Example 54



HZN N OH From

6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
woeooanaise8- hydr oxynet hyl phenyk) boroni c aci d t PET/EP28$004896

produced [ 3-(1, 3-D am no-7-net hyl -

7H pyrrol o[ 3, 2-f] qui nazol i n-6-yl ) - phenyl ] - net hanol

trifluoro-acetic acid salt;wb for C18H1I7N50

(MtH) + at mz = 320. ng\ 68 -65-

PCT/ EP2004/ 004896 Exanpl HZ N N HZNA N From

6-1 odo- 7- met hyl - 7H pyrr ak©0 nazol i ne- 1, 3-di am

ne and 2, 3- dlnethylphenylboronlc id there was

produced 6-(2, 3-Di net hyl -phenyl )-7.5

met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-’1, 3-di ani ne

e

hiydrEX}Qﬁethylphenyl)boromc acid there was produced [3-(1,3-Diamino-7-methyl-

odo- 7- net f
7ﬁ£r'paﬁla>19[352 Ufmwhglpﬁ é&yPﬁ%’?ﬁ% et ar @it ftFolacdiie Bl salt;
7- th | -
T L L R i i e
trifluoro-acetic acid salt; LRVS for Cl17H13F2N5
(MiH) + at Mz = 326. Exanple .57 NHZ N N FHZNN

Hl




O 15 From

6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
W@eooanaises f | uor o- 2- net hoxyphenyl boroni ¢ aci d POEER2MES04896

produced 6-(5-Fl uoro-2-net hoxy- phenyl) -

7-met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne

trifluoro-acetic acid sal tgxalhggfﬁgr C18H16FN50

(MtH) + at mz = 338. 20 68 -66-

PCT/ EP2004/ 004896 Exanple §8 MAX N N O HZN N From

6-i odo- 7- net hyl - 7H pyrr ol of~Z "Yui nazol i ne- 1, 3- di ani

ne and 2,5- di nmet hoxyphen 3 (c.acid there was

produced 6- (2, 5- Di net hoxy- pHenyl ) @

met hyl - 7H pyrrol o[ 3, 2-f] qui nazol +ne1, 3-di am ne

trifluoro-acetic acid salt LRVS z calcd for

}'Eég 9 Ngg%_%&l_ ﬁt -pyrro 0[23,35f?qu1naz&[1)r|1ee—1 %gdlalr\lnl_i'IZle and 2,3-
SinlRHAD ﬂeﬁ?%l‘bm?:'ﬁ‘cﬂ}’ﬂfe?é Rhad podhcbd e Q- Digedhyd- Ieﬁm) -

ne and 2 ace phenyl boroni ¢ acid there was produ
eftgd-(7H- mcﬂoﬁlamﬂnmm do)ine71:8-diamine trifluoro-acetic a01d salt LRMS

BoaTtene et PR ol Lk “Tor crorngo (e +

at mz = 332. 15 Exan'ple 60 NHZ N- N HZN N

Example 56

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2,5-
difluorophenylboronic acid there was produced 6-(2,5-Difluoro-phenyl)-7-methyl-
7H-pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyHigF2Ns (M+H)* at m/z = 326.

From 6-iodo-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine and 5-fluoro-2-
methoxyphenylboronic acid there was produced 6-(5-Fluoro-2-methoxy-phenyl)-
7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt;
LRMS for CisHi6FN;O (M+H)*+ at m/z = 338.



A From
6-1 odo- 7-net hyl - 7H pyrrol oL3, 2-f] qui nazol i ne- 1, 3-di am

wmeooanaises chl or ot hi ophene-2-bggoni ¢ aci d t her BCINEB2004/004896

10

15

20

produced 6-(5-Chl oro-thiophen-2-yl)-7-

met hyl - 7H- pyrrol o 3, 2-f] qui nazol i ne- 1, 3-di am ne
trifluoro-acetic acid sal gy 580 for CL5HI2CIN5S
(MtH)+ at nmlz = 330. WD 20047101568 -67-

PCT/ EP2004/ 004896 Example &l mRAZ - NN Q HZN-N O
From
6-i odo- 7- net hyl - 7I—|-pyrrol/di[3 ‘
ne and furan-2- boronic™aci™d the as produced

6- Fur an- 2-yl - 7- met hyl - 7H pyr r ob 5

f]qui nazol i ne- i am etr| Iuoro acetic,acid salt
imoria Odrmﬁiéﬁ%ﬂg(mm [3. gl iRaZol5iRy, Sed Bpie 289 25

-D henyl)-7-
SR RN BTG e PR e G R o e )7
metlahey Eh-pyrmd bl 2] corinageding bgrrd@atmm@trﬁfblqmac@tmgld salt LRMS

rod

l47‘ Sé\ﬁ@ﬁoﬁcgﬁ*%%&‘&ﬂs‘ﬁ??g Zﬂ%ﬁﬂ'nazol i ne-1, 3-diamin
e as an off-white solid; El- HRMS me calcd. for
C16H15N5S (M+H) + 310. 1121, foun? 310. 1125. Exanple 63
NH, N NHZN)I1, N 15 0 L

6-i odo- 7- net hyl - 7H pyrrol o[ 3, 2-
ne and 4- i

zol i ne-1, 3-di am

qui nazol i ne- 1, 3-di am

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2-
acetylphenylboronic acid there was produced 1-[2-(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-flquinazolin-6-yl)-phenyl]-ethanone trifluoro-acetic acid salt; LRMS

for CioHiyN;O (M+H)+ at m/z = 332.

Example 60

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 5-
chlorothiophene-2-boronic acid there was produced 6-(5-Chloro-thiophen-2-y1)-7-
methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS

for CisH12CIN:S (M+H)+ at m/z = 330.
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20

acetyl phenyl boronic acid there was produced
1-L4- (1, 3-Di am no- 7- net hyl -

wW@orodsp8B, 2-f ] qui nazol i n- 6-yl )e;phenyl ] - et hanoPEI/EP2004/004896

trifluoro-acetic acid salt; LRSS for CL9HL7N50 (MtH) +
at mz = 332. 20 WD 2004/ 101568 -68- PCT/ EP2004/ 004896

Exanpl e 64 NHZ N H, NAN | 1i

6-i odo- 7- met hyl - 7H pyrr ol ?Xg,lﬁ- q)érgui nazol i ne- 1, 3-di am
ne and 3, 4- di met hoxyphenyl f6r gmi\c_acid there was
produced 6- (3, 4-Di net ho)Q/N g3 -75

nmet hyl - 7I—|-pyrro|o[32f]c1lt ngzolline- 1, 3-di am ne

trifluoro-acetic acid sat "LRVS Tfor C19H19N502
(MtH) + at m z 350. Exanple 65 N N\ \ F HZNN

=0 :=F F_1 .
e AR gyrrlply s Sapaeing b s g e
H&oﬁ{&hcgd tl(ddrte r;&dl\s}e ; hdﬁ@é@@)@ﬁxﬁﬁrﬂ-@mhﬁeﬂmlqm@mcﬂds[gg .
was praoauce

-6-(4-
fquinkzeinsberd %fu}éﬁ}é/ﬂﬂﬂ?mrﬁpqi%%%@ salt BRMSfor (astdisNa@ (M+H)+
%ﬁlﬁ e trifluoro- acetic acid salt;: LRWVS for
4%?820 (I\/H—|)+ at mz = 374. 15 Exarrple 66 NH N
N/F HZN N F

oY

Example 62

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 5-
methylthiophene-2-boronic acid there was produced 7—Methyl-6—(5—methyl-
thiophen-2-yl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine as an off-white solid; EI-
HRMS m/e caled. for CisHisN5S (M+H)+ 310.1121, found 310.1125.

Example 63

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
acetylphenylboronic acid there was produced 1-[4-(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-flquinazolin-6-yl)-phenyl]-ethanone trifluoro-acetic acid salt; LRMS
for CioHy,N:O (M+H)* at m/z = 332.



From :

6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
wmeooanalisgs 6- di fl uor ophenyl bor.ggi c aci d t her e MEFEP2004/004896

produced 6-(2,6-Difluoro- phenyl) 7-met hyl - 20

7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne

trifluoro-acetic acid sal Exa% 6qr CLl7HL3F2N5

(MtH) + at mz = 326. WD 2004/ 101568 - 69-

PCT/ EP2004/ 004896 Exanpl € 2 N- \' N HNNk d z

NI d From \

6-1 odo- 7- net hyl - 7H pyrro AL/ lquimazol i ne- 1, 3-di am

ne and 3, 4- dlchlorophényl oronifc dcid there was

produced 6- (3, 4- Di chl or o- phenyl )7 B~

et h l.in [

ot defe et Re gt AR A g it nd 5.4
diMek gxyhell Poororfetci ERI® hais PRoditddl 61(3,4-Dimbdxy-phenyl)-7-

Br 10 "From

rﬁeﬂhybdﬁ@meﬂgﬂ&2}@%%&2@1@93;&d#qrqm%tahfmqrﬁ@%ﬂe agidgplt; LRMS

F&ﬂ“g?@ﬁ% WF%M r%@‘;’c acid there was produced
en fet

yrrol o[ 3, 2-f] qui nazol i ne-1, 3- d| am ne trlfluoro acetic
acid salt; LRMS for C17H’][4BrNSIé¥H-I)+ at mz = 368.
Exarrple69NH2 N N\ &

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 4~
(trifluoromethoxy)benzeneboronic acid there was produced 7-Methyl-6-(4-
trifluoromethoxy-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-
acetic acid salt; LRMS for CisHi,F3N;O (M+H)* at m/z = 374.

Example 66

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2,6~
difluorophenylboronic acid there was produced 6-(2,6-Difluoro-phenyl)-7-methyl-
7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyHi5FaN5 (M+H)* at m/z = 326.



10

15

20

15 0 "0 From » '
6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

wmeooanaisgs ni trophenyl boronic _ggid there was pPOUEREN4/004896

7-met hyl - 6-(3-nitro-phenyl)-7H

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic
acid salt; LRWVS for Cl7k%}%l—|)+ at mz = 335.
20 WO 2004/101568 - -70- /004896 Exanpl e 70
NH2 N H NAN I \ From
6- i odo- 7- net hyl - 7H- pyr r ol @f§;
ne and 4- (ethylthio)phenllp

produced 6- (4- Et hyl sul f&hyl"- phen
met hyl - 7H pyrrol o[ 3, 2- f]qw nazol i1 , 3-di am ne

ri flyoro-acet,| ids I C19HLIONSS
Hypin 3080 Tomethsla g rislol s gl nREqline FENRY e A B~
Btophenylb id th dd6,Dh1 henyl)-7-
(ﬂ_illﬂodop 7enr¥e %r_\? ln}c7e|1_<|:_1p rerrg V\(r)a5£ tl quil n(g’z% |1$1e0£0 :E) ef“ér)n7

b]qw nazol i ne-1, 3-di am
aei d there was

methyhgHspytnotalBya ﬂmm@nwwd&mmﬂﬂﬂf@@ﬁ@@tl@ﬂ@d salt; LRMS

fﬁ%ﬁﬁ%ﬁi@?&éhﬁ mgﬁﬂggl-‘?ﬁﬁ%yrrol o[ 3, 2-f] qui nazol i ne- 1,

3-diamine trifl uoro-aceti c acid salt; LRVS for
C18H17N5S (M+H)+ at niz 336 i. ngan'pl e 72 NH2 N
H2N N N From - Example 68

6-i odo- 7- met hyl - 7H pyrr ol oL,
ne and 4- nethylphenylboro
7- Met hyl - 6-p-tolyl-7H pyr
f]qui nazol i ne-1, 3-di am
LRVS for CL8HL7NS (M+H) + at

] qui nazol i ne- 1, 3-di am
c acid t here was produced

=

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and 4-

bromophenylboronic acid there was produced 6-(4-Bromo-phenyl)-7-methyl-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyH14BrN; (M+H)+ at m/z = 368.
Example 69

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-
nitrophenylboronic acid there was produced 7-methyl-6-(3-nitro-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyH1,N6O. (M+H)* at m/z = 335.



20 mz = 304. WD 2004/101568 _71- PCT/ EP2004/ 004896
Exanple 73 NHL, N N HZNLN / d From .

W@200adatsgs met hyl - 7H pyrrol of 3, 25t ] qui nazol i ne- B¢ BEP10a41904896
ne and 4- chl orophenyl boronic acid there was produced
6- (4- Chl or o- phenyl ) - 7-nmet hyl - 7H 5
pyrrol o[ 3, 2-f] qui nazol i negk3ngi@ e trifluoro-acetic
acid salt; LRMS for C17HIZ[CINg (%&H at mz = 324.
Exanpl e 74 NHZ N- N HZNNYN £\ 1o From
6-1 odo- 7- met hyl - 7H pyr r gl-64 3~ qui nazol i ne- 1, 3-di am
ne and 3,5 dinethyli soxgkoj, 4-baronic acid there was
produced 6- (3, 5-Di met Ky - i‘soxaz
yl)-7-methyl - 7H—pyrro|o[32f]q Q20N ne- 1, 3-di am ne
trlfluoro acet amdsltJH Rl\/Sf [ C16H6N60é I?
Irom5ziod ogoTetE 2-]quingg ipEnipe ghl
@ ﬂgoi%ﬁglgmq%: ﬁd@l’dlf r@%sﬁzrﬁhﬁ@éd‘é%%@ﬂﬁﬂéﬂﬁm@l Renyl)-7-

ene-/-boro acid ere

5  metodcdttperiod[5; ﬁinnnmz[dﬁ]mem ptimmiire trifluoro-acetic acid salt; LRMS

%vﬁgﬁggﬁgyggé5$ﬁyrro 359 f] qui nazol i ne- 1., 3- di ani ne

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 4~
(methylthio)phenylboronic acid there was produced 7-Methyl-6-(4-
methylsulfanyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic
acid salt; LRMS for CisHyN5S (M+H)* at m/z = 336.

15 Example 72

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-

methylphenylboronic acid there was produced 77-Methyl-6-p-tolyl-7H-pyrrolo[ 3,2~

flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for CisHiyN5 (M+H)* at
20 m/z = 304.
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LRVS for CL9HLIS5NSS (MrH)+ at mlz = 346. 20 WO
2004/ 101568 _72- PCT/ EP2004/ 004896 Exanple 76 NHZ N

WORMANNS68 | A 0 S I/ From _4y_ PCT/EP2004/004896

6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di ami
ne and phenoxathiin-4-boronic acid there was produced

7- Met hyl - 6- phenoxat hi i n- 4gdample gg

7H pyrrol 0C3, 2-f] qui nazol ime-1,3-dl am ne
trifluoro-acetic acid salt;\"L for C23H17N50S
(MrH) + at mfz = 412. Exanpts NFZ - NN \ \ HZNLN |
\ F 1o From
6-i odo- 7- net hyl - 7H-pyrrohio[32f] nazoline13diarri
ne and 2- fluorophenyl boronic aci ¥ere was produced

ot brig 8r78n%f%ﬂyzéwﬁef%§2ﬁwwﬂ@% ardiaine snd

&ﬁbfnbﬁ%hgfbol@ﬁ@ af the%‘é Méé%b@uédw;lx¢-£&go§-§}%enﬁwmb5hyl-7H-

BT l0E, 2 iﬂ@umwolme,—pgzrdlanupg taflnpearpesticnciéhsalt; BRMSfar
ECAING (i H)* at m/z = 324.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 3,5~
dimethylisoxazole-4-boronic acid there was produced 6-(3,5-Dimethyl-isoxazol-4-
y1)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt;
LRMS for CisH16N6O (M+H)*+ at m/z = 309."

Example 75

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and
benzothiophene-7-boronic acid there was produced 6-(3,5-6-Benzo[b]thiophen-7-
yl-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt;
LRMS for CigHi5N5S (M+H)+ at m/z = 346.



di fl uor obenzeneboronic acid there was produced
6-(2,4-D fl uoro-phenyl)-7-
woreaoas 568+ pyrrol o[ 3, 2-f] qui nazgli ne- 1, 3- di am PET/EP2004/004896
trifluoro- aceti c acid salt; LRV 20 for C17HL3F2N5
(MH) + at m z 326. WO 2004/101568 _73-
PCT/ EP2004/ 004896 Exanpl gxZSnNH~6N- N HZN _ N From
6-i odo- 7- net hyl - 7H pyrrol oL3, 2- lflqw nazol i ne- 1, 3-di am
ne and 2,5- dimethyl phenyl b§korfia: acid there was
produced6(25 Di et hyl - pireny 5
nmet hyl - 7H pyrrol of 3, 2f]%uL 2: 1, 3-di am ne
trlfluoro acetic acid saf't C19H19N5 ( MHH) +
at niz 318. Exanple 80 NH, No"'NYHZNN CI Cd 10 From
6- 1 odo- 7- met hyl - 7H pyrrol o[ 3, 2-#4 gt nazol i ne- 1, 3-di am
ne and 2, 3- di chl or ophenyl boro acid there was
pr oduced 6- (2, 3-Di chl or o- phenyl )< 7-
hI.-H- rrpl.ol3, 2-f ' .'n- 3-di am

buisf- R R L DR A A ki Band

ﬁH\éﬂd}(ﬂ[ﬂﬂin—Eﬂ-Boron%ﬁ Exa@enles Hrbditkd 7 WethyHeNDh&oxbbhiin-4-yl-
From

s AHipaeclolediguinareling-+.a3tdipmine frifuerossenticnsid salt; fyBMS for
AR o5 ALk 2Pin/z = 412.

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-
fluorophenylboronic acid there was produced 6-(2-Fluoro-phenyl)-7-methyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyHi4,FN; (M+H)* at m/z = 308.

15 Example 78

From 6-iodo-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine and 2,4~

difluorobenzeneboronic acid there was produced 6-(2,4-Difluoro-phenyl)-7-

methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
20 for Ci;HigFaN5 (M+H)* at m/z = 326.
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t hi opheneboronic acid there was produced
3-(1, 3-Di am no- 7- net hyl -
WErob1sE8, 2- f ] qui nazol i n- 6-yl }zt hi ophene- 2- caPGHER®hY4896
e trifluoro-acetic acid salt; LRMS for C16HL3N50S
(MtH) + at nmfz = 324. 20 WD 2004/ 101568 _74-
PCT/ EP2004/ 004896 Exanpl gx§éa N- H, NAN CH From
6-i odo- 7- met hyl - 7H pyrr ol 0] 3, i¢ | qui nazol i ne- 1, 3-di am
ne and (4- hydroxyphenyl)b acid there was
produced 4-(1, 3-D am no- 7, -7/H 5
pyrrolo[32f]qU|nazoI|nJ§ h
acid salt; LRVS for CI’7H15N5

trifluoro-acetic
+ at nfz = 306.

Exarrple 8n NH2 | N N 'Ji, Sto From
6-1 0do-7-nmet hyl - 7H-pyrr ol oL3, 2-f nhazol i , 3- d
F@McGripdo-7HB AT FHpHER. T M%ﬁ%|h3

dﬁ’r‘hg 'lﬁ?fbgﬂ‘?% F%Hl'fh%]@\ﬁ%’s érd&thd 6-(2 35 Dlmethyl-phenyl) 7~

nazol 1 ne-1,
rmerthy] wHprmokx[B,@ ﬁqum&alme—lmd@mm@rtrl@ll@mm@c agipl-salt; LRMS

f%ﬁﬁgNg, (ﬁm);atm z'T_Pl &84 NH2 N N HZNN QN 1l

6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di am
ne and (2-

Example 80

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2,3-
dichlorophenylboronic acid there was produced 6-(2,3-Dichloro-phenyl)-7-
methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for Ci;Hi3ClNg (M+H)+ at m/z = 358.

Example 81

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-formyl-3-
thiopheneboronic acid there was produced 3-(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-flquinazolin-6-yl)-thiophene-2-carbaldehyde trifluoro-acetic acid salt;
LRMS for Ci6Hi13N;0S (M+H)* at m/z = 324.



ni trophenyl ) boronic acid there was produced
7-nmet hyl - 6- (2-ni tro-phenyl)-7H

wW@rabsp8, 2- f ] qui nazol i ne- 1, 3-gi am ne trifl uOPCFBEBD4/G4896
acid salt; LRMS for 20 C17H14N602 (MtH)+ at mz = 335.
WD 2004/ 101568 _75- PCT/ EP2004/ 004896 Exanple 8.r;
NHZ N NHZN'A NO 1 F®mple 82
6-i odo- 7- met hyl - 7H pyrr ol 6['3,_21-)'ﬂ—6m nazol i ne- 1, 3-di am
ne and 5-isopropyl- 2-neth@kylfenzeneboronic acid there
was produced 6-(5-1soprop S "{hoxy 5
phenyl ) -7-nmet hyl - 7H pyrrg gqui nazol i ne-1, 3-di am
ine trifluoro-acetic actd @ 5 for C21H23N50
(MtH)+ at mz = 362. Exanple 86 ™AZoN - N\ \ H2N N |

1o From

\' OH . . ..
Tyone dodorremephyl7rlpprreleky. 8, aingealing b Heming apd i
@@ggg;g%l%wgfgxﬁéaﬁmﬂe}gwﬁg ?Es?@%gwcm,%tmmmo-7-methy1-7H-

am no-

5 pyrolo[npd]Quihheplimézd)iphetoltrjflyirorasetic aicid spdt; d-RdStipe

G0 @F-Ht RS 396 roN | N0 6 15

Example 83

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 1-
benzothiophen-3-ylboronic acid there was produced 6-Benzo[b]thiophen-3-yl-7-
methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for C1oHisN5S (M)* at m/z = 345.

15

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and (2~
nitrophenyl)boronic acid there was produced 7-methyl-6-(2-nitro-phenyl)-7H-
pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for

20 CyHiNeO2 (M+H)* at m/z = 335.
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From
6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

waeooanaisgs (phenoxy) phenyl boronkc acid there WeSI/EP2004/004896

produced 7-Met hyl - 6- (2- phenoxy- phenyl) -
7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne :
trifluoro-acetic acid sal ExdrifRe B C23HLONSO (M+H) +
at mz = 382. 20 WD 2004/ I0TI568 _/6- PCT/ EP2004/ 004896
Exanple 88 NHZ N N HZN~-NHC]
6-i odo- 7- met hyl - 7H pyr r olyo
ne and 3- chl orophenyl boglonilc_z
6- ( 3- Chl or o- phenyl ) - 7- it hyl - 7H
pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3’-\@' afi ne trifluoro-acetic
acid salt; LRVMS for Cl17H14C1 (MtH) + at mz = 324.
Exampl e 89 N N__N HZ I Nz~ 1qg.From,. . .
Igms Boodor P H R b & BATg A ez G g ming apf gsjsopropy-
I 5 | i dvesd BL@dIsepeopyl-2-methoxy-
DR e SO G el DiGepb L 2 methon.
pHemyl ApaoethybyH-BydololB e flguinazoline-1:8-diarsinedrflupgpracetic acid

S (RN A 5500 15 S o

6-1 odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
ne and 4- vinyl phenyl boronic acad t here was produced
7- Met hyl - 6- (4-vi nyl - phenyBxample 86

azol i ne-1, 3-di am
nere was produced

From 6-iodo-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine and (3-
hydroxyphenyl)boronic acid there was produced 3-(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-flquinazolin-6-yl)-phenol trifluoro-acetic acid salt; LRMS for
Ci7Hi5N50 (M+H)+ at m/z = 306.

Example 87

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-
(phenoxy)phenylboronic acid there was produced 7-Methyl-6-(2-phenoxy-phenyl)-
7H-pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CasHigN;O (M+H)* at m/z = 382.



pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic

acid salt; LRVS for CI9HL7N5 20 (MtH)+ at nlz = 316.
wOD0200468.01568 _77- PCT/ EP20044004896 Exanpl BCOLPNbBIR004896

NN INHN N/ O From

6-1 odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

ne and 4- ethoxyphenyl bor priagndld 88 here was produced

6- (4- Et hoxy- phenyl ) - 7- net hyT - 7% 5

pyrrol o[ 3, 2-f] qui nazol i ne- 1}"8- d

acid salt; LRVS for Cl9HLSNSP

Exanple 92 NH2 N N H, NLM

6-i odo-7- met hyl - 7H pyrr o[ 3

ne and 3-chloro-4- fluorophenyl borgnic acid there was

produced 6-(3-Chl oro-4-fluoro-phenyl)-7-

t hyl - 7H |.0[3, 2- f ],qHi li ne-L. 3- di am
Eor Priofe- R R el A aena g s S i Rrand o
(ﬂ%ﬂ@pﬁle/ﬁﬁfwgrlé:rrﬁg r%%@theleé waX dFelecdiBo-(BHhldrdtphbhyDN-methyl-7H-

am ne trifluoro-acetic
KiH) + at mz = 334.

Iti,
5 mcr;r:@l@[;s,mﬂgum,azolm-pa@rdi@néps dflpprarpertiongid salt; BRYISfar

(5‘$Hﬁ@N§(M+H)+ atm/z = 324.

Example 89

10 From 6-iod6—7-methy1—7H-pyrrolo[3,2—f_| quinazoline-1,3-diamine and o-
tolylboronic acid there was produced 7-Methyl-6-o-tolyl-7H-pyrrolo[3,2-~
flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for C.sHi,N5 (M+H)* at

m/z = 304.

15

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 4-

vinylphenylboronic acid there was produced 7-Methyl-6-(4-vinyl-phenyl)-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for CigHi,N;
20 (M+H)*+atm/z = 316.



met hoxyphenyl boroni ¢ acid there was produced
6- C4- Met hoxy- phenyl ) - 7- net hyl -

wQ ebopyorses o 3, 2-f ] qui nazol i ne-3; 3- di am ne PCT/EP2004/004896
trifluoro-acetic acid salt; LRMS for 20 ClsH17N50
(MtH) + at m z 320. WD 2004/ 101568 78-
PCT/EP2004/OO4896 Exanpl gx@mpléos N N\ \ HZNN F Br
From 4
6- 1 odo- 7- met hyl - 7H pyrr ol ¥ 3/72 tjqU|nazoI|ne 1, 3-di am
ne and 4-brono-2- fl uor qegzsaéboronic acid there was
produced 6- (4- Bronp- 2- fﬂhos l)-7 5
nmet hyl - 7H pyrrol of 3, 2”¥]qU|nazo e-1, 3-di am ne
trifluoro-acetic acid salt; LR S ‘0”\C17H138rFN5

P‘Ig#r;% 4 é 7?r1nzethyl 781$ pyrro?%, qulnaz 1ne-1 ,3- é) i S0 D}'— 0
eﬁlégﬁ)geﬁy%tr@ﬂﬂc alltt BYETE Nal [p%@&lédd’é“ (Eﬂ?t‘hbkﬁ%)‘hlan?l) oh-afethyl-7H-

- dinethoxyphenyl'boronic acid there ,
5 gyrnﬂu[:}gﬁ—ﬂi}qmamlmamghhayum’gﬁﬂmqm?acetlc acid salt; LRMS for

GrpRR QBB LA odd Y TR Tor | Clotons02
(MtH)+ at mz = 350. 15 Exanple 96 NH2° N HZN I N HO
0 From

6-i odo- 7- met hyl - 7H pyr r ol Example 92 nazol i ne- 1, 3- di ami
ne and 2-tert-

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-chloro-4-
fluorophenylboronic acid there was produced 6-(3-Chloro-4-fluoro-phenyl)-7-
methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for Ci;Hy3CIFN; (M+H)* at m/z = 342.

15

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and 4-
methoxyphenylboronic acid there was produced 6-(4-Methoxy-phenyl)-7-methyl-
7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for

20 CisHyyNsO (M+H)* at m/z = 320.
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15

but oxycar bonyl - 4- met hoxyphenyl boroni c acid there was
produced 2-(1, 3-

wor@niloses - met hyl - 7H-pyrrol o[ 3y¢- f] qui nazol i n-BeEP2084/004896

et hoxy- benzoic acid 20 trifluoro- aceti c acid salt;
LRVS for CL9H17N503 (M+H)+ at niz 364. WO

2004/ 101568 _79- PCT/ EPZOM Exanpl e 97 NH2 N
NA HNNI 1 OFro

6-i odo- 7- et hyl - 7H-pyrro| o[N*S 7
ne and 5-net hoxy thiophe
produced 6-(5- Met hoxy thl,&p
met hyl - 7H pyrr ol o[ 3, 2- f'fqui*nazol
alight yellow solid; EI-HRVS m alkcd for CL6HL5N50S

Vi 2 7, f 2 4 H2 .
NZ 61%03})—%2%&1@{1?# n—dpy%ro o[?39,glhqu1naz mee—l § 1amine an&l 4-bromo-2-

i 810 nEBbiic AHAREROWaL Britdcb - 0ABRbHR: Fhitndififbny])-7-

OXyp eny Ic acid ere was produced
Iﬁei(hgfl-l’yﬂ b;mxolq{t;a}ﬂq)ﬂﬂazmhnbyll,;g dlamme trifluoro-acetic acid salt; LRMS

167 GuakbBIEN, OB B 7C1 S 7SO0 (MeH + at iz = 320.

Exanple 99 NH2 N N H2ZN-N | S 15 From
6-iodo-7-nethy|-7kkpyrro|o!3,2-f]guinazoline-l,S-diam
ne and thi ophene- 2-boroni re was produced

7- Met hyl - 6-t hi ophen- 2-yl - 7Hypyr Lol of 3, 2-

J_qw nazol i ne-1, 3-di am
Ic acid there was
-75

1, 3-di am ne as

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2,6-
dimethoxyphenylboronic acid there was produced 6-(2,6-Dimethoxy-phenyl)-7-
methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for Cy1oHoN:02 (M+H)*+ at m/z = 350.

Example 96

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2-tert-
butoxycarbonyl-4-methoxyphenylboronic acid there was produced 2-(1,3-
Diamino-7-methyl-7H-pyrrolo[3,2-flquinazolin-6-yl)-5-methoxy-benzoic acid

20 trifluoro-acetic acid salt; LRMS for CioHiyN503 (M+H)* at m/z = 364.



5

10

15

20

f]qui nazoline-1,3-diamne as a |ight yellow solid;
LRVS for C15HI3NSS (M+Na)+ at mz = 318. 20 WO

WQod4N1BiH68 _80- PCT/ EP2004/ 004896 Exanpl e | ROI/EPE0MI04896

\ HZN N N O From

6-1 odo- 7- met hyl - 7H pyrrol oL3, 2-f] qui nazol i ne- 1, 3-di am
ne and benzol[ B] furan- 2- bg%glélg?d there was
produced 6-Benzof uran-2-yl-7- yI- 5

7H pyrrol o[ 3, 2-f] qui nazol i re- - di am ne as a yell ow
solid; LRVS for Cl9H15N50, “Fat mz = 330.
ExarrplelOl NHZ N N\ HZ \s / 10 From

6-i odo- 7- met hyl - 7H pyr 9l of'3, 2- f %azol i ne- 1, 3- di am
ne and 2 (trifluoromethyl)benzeneboronic acid there

= -meth
u1§§gxﬂﬁ¥?ﬁ5{]ﬁﬁ%ﬁ€ol%§ pyr?,umazohn q(lijlla %nérzlg a}l%es- T
thﬁ)phesmbnmms acidytberewas pmdmdMM@homﬁhmbsmsz-y )-7-

TEJQI\%% 7{“?-@y5qpi0[§,2—§]§1umazo%e- 1,3- dlezllr%lzneNalféz a Nght }%ﬂow\f so(ﬂ_& EI-HRMS
H7é e&il@d?oﬁekbﬂél‘gsw OMF) 920b397-fohadigagzedgne- 1, 3- di ani

ne and [ 3-

Example 98

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-
methoxyphenylboronic acid there was produced 6-(2-Methoxy-phenyl)-7-methyl-
7H-pyrrolo[3,2-f]quinazoline-1,3-diamine as a light brown solid; LRMS for
CisH1yN;O (M+H)* at m/z = 320.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and thiophene-
2-boronic acid there was produced 7-Methyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-
flquinazoline-1,3-diamine as a light yellow solid; LRMS for CisHi3NsS (M+Na)* at
m/z = 318.



Tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - phenyl ] -acetic
acid there was produced [ 3-
W@ 2903405681 no- 7- met hyl - 7H pyrr.@ho[ 3, 2- f] qui nazedT/RP104004896
)-phenyl ]-acetic acid; 20 LRVS for C19HL7N502 ( MtH) +
at mz = 348. WD 2004/ 101568 -81- PCT/ EP2004/ 004896

Exanple :103 NH2 N-- N\ pxddnhe/1do\ O OH From

6-i odo- 7- met hyl - 7H pyrr ol o| % g-f [ qui nazol i ne- 1, 3-di am
ne and 3-[ 2-

(4,4,5 5-Tetranmethyl -[1, 3
-propionic acid there vvaska«
3-[2-(1, 3-Di am no- 7- rretﬁyl 3,2-f]quinazolin
-6-yl)-phenyl]- propionic acid; or C20H19N502
(MtH) + at mfz = 362. Exanple 104 NH, NN N O H2N)N/
Hrom @10&@-7: yl 77H- -pyrrolo[3, -flquinazoline-1,3-diamine and

6-|odo yrrol o[ 3, 2-f] qui nazoline-1, 3- di
—boromc a01d there was produced 6-Benzofuran-2-y 7-methy1—

o
5 %Ifl1 P@'ﬁf%ﬁ 5Lfi@gﬁ%ﬂgﬁé%?ﬁ&%@éégg@ﬂb\@@oﬁd}’tm%fYGLHlstO
(M{H){itﬁr/@l:aggmo 7- met hyl - 7H— pyrrol oL3, 2-f] qui nazolin
-6-yl)-phenyl]- propionic acid; LRVS for C20H19N502
(MtH + at mz = 362. 15 Exanple io 5
7- Met hanesul f onyl - 6-t hi ophgaAndold 181+ pyrrolo [3, 2-f]
qui nazol i ne-1, 3-diam ne rifruoro-acetic acid salt
NHH Z SNlo HZN~-N 15N S 2@

‘abor ol an- 2-yl ) - phenyl ]

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-
(trifluoromethyl)benzeneboronic acid there was produced 7-Methyl-6-(2-
trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine as a yellow
solid; LRMS for CisH14F3N5 (M+H)* at m/z = 358.

15 Example 102

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and [3-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid there was produced [3-
(1,3-Diamino-7-methyl-7H-pyrrolo[3,2-flquinazolin-6-yl)-phenyl]-acetic acid;

20 LRMS for CigHiyN:0. (M+H)* at m/z = 348.
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To a slurry of

6- Thi ophen- 2-yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
woeoo4(iersepl e 100), prepared ag; described in eREIBPPEOL004896
from 6-iodo-7H pyrrol o[ 3, 2- f]qui nazoline-1, 3-di am ne

VI and 2-thi opheneboronic acid, (50 ng, 0.178 mol e)

25 in anhydrous DVF (3 m]gmﬁhﬂgqmg enper at ure was

added sodi um hydride (60% In mneral oil, 8 ng, 0.20

mol e) and the m xture was ¥%i Fred at roomtenperature

for 45 mnutes. The above “was cooled in an ice

bat h, nethanesul fonyl chllorilg sl oWy added

dropvvl se (0.016 ni, 0.267 niole) stirred at oC WO

2004/ 101568 _82- PCT/ EP2004790%895for 30 ni nut es.

The m xture was then war ned lgp to roomtenperature and

tirred overnl t . _Addi a armun S of

Ry b ae oy g BrRrclal s RO e o3 ety Ee ads (2
(214) 5, t?ﬂﬁ@ﬂgﬂlj[f 3%2910}(‘36&&619&@ %)Héi'ﬁfl]"—ﬁ%ﬁlbﬂi& acidthere was

etion and the mxture was stirred room
-tﬁ2@(1&Dlanlmdﬂ1m¢tbﬁhVH5PmoMBr%ﬂqwzﬁiliét@m’@ -phenyl]-

Pﬁﬁﬁﬁoﬁé BB RS R RS, QAL -Hegre vas

7- Met hanesul f onyl - 6-t hi ophen- 2-yl -
pyrrol oL3, 2-f] qui nazol i ne-1, 3-di am' ne trifluoro-acetic
acid salt as a |ight brodsxamgledo4 p\vs nfz cal cd for
C15HI3N502S2 (MrH) + at mz 60. 10 Exanple 106 NH2
N/ OH NHZNI"NF F F Eraom nN—
2-(71, 3- Di ani no- 6- i odo-‘g\%h[s 2-f]q
thanol and 2- (trifl uprome rZesrehar oni ¢ aci d
there was produced 2-[1,3-D a o-6-(2- 15
trifluoronethyl-phenyl)-pyrrolo[3,2-f]quinazolin-7-yl]

t tole[ peiffnsahiolate-a3-dbninbahe 3-[3-
OO G LR Lo CLOMIFIND (WAL Al T = 388 o
(gmﬁf'geqmeﬂgg -[Ha, 2]@10}@borq>lam-y].)zﬁleny ﬁpropmmc acid there was

produced 3-[3-(1,3-Diamino-7-methyl-7H-pyrrolo[3,2-f]lquinazolin-6-yl)-phenyl]-
propionic acid; LRMS for C20HigN502 (M+H)* at m/z = 362.

ji nazolin-7-yl)-e

Example 105

7-Methanesulfonyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine
trifluoro-acetic acid salt

To a slurry of 6-Thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine
(example 100), prepared as described in example 1 from 6-iodo-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine VI and 2-thiopheneboronic acid, (50 mg, 0.178 mmole)
in anhydrous DMF (3 ml) at room temperature was added sodium hydride (60% in
mineral oil, 8 mg, 0.20 mmole) and the mixture was stirred at room temperature
for 45 minutes. The above mixture was cooled in an ice bath, methanesulfonyl

chloride was slowly added dropwise (0.016 ml, 0.207 mmole) and stirred at 0°C
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F F 20 From
(1, 3-Di am no- 6-i odo- pyrrol of 3, 2-f] qui nazolin-7-yl)-ace

Wo c@4acises and 2- (trifluoronmet Ryl )benzenebor onPCT/aR1004/004896

there was produced [1; 3-Di am no- 6- ( 2-
trifluoronethyl-phenyl)-pyrrolo[3,2-f]quinazolin-7-yl]

T S8R SRR GppRiens) cp atperatyreand
s«mﬂed @sferﬁgmp el diihen alan2Q.0us 06 $6EEm hsdrlde @ mg) and

r(lgt IElg'f.z 30é gkoé\(l)pwé_glﬁvgs ﬁdalw %ﬁ}%@%%ﬂw%ﬁrwthe reaction

tb'c@,ggﬂé@o@aﬁd th&haRNARBEyaS é@ﬂféﬁla’@ro@m terhperstumsfor an additional
produced (1, 3-Di am no-6-thio

hen-
aiyhomtso [Theaniytyte was gvapprateﬂo f:$scargi;’;b€p crude mixture was

M RS8R 5 A R Sl fhpp ot

[yﬂolb[ 2@] iAbE Mirte-I, 3\-diahife tdflFormvacetic acid salt as a light brown

KR SR TR A Sy T e LS

acid there was produced 7-(2-Benzyl oxy- ethyl) -6-

(2-trifluoromethyl-phenyl)-7Hpyrrolo [3, 2-f]
qui nazol i ne-1, 3-diami ne Eﬁmmf/mlﬁéaceti c acid salt
as a light brown solid; LRI\/@ for, C26H22F3N50 (M+H) + at

rl—ﬂ|ZZ 475. 15Exarrp|enoN AN INNY A~/ ON
N

2l

From 2—(1,3—Diamino-6-iodo—pyrrolo[3,2—f_|quinazolin—7-yl)-ethanol and 2-

(trifluoromethyl)benzeneboronic acid there was produced 2-[1,3-Diamino-6-(2-

trifluoromethyl-phenyl)-pyrrolo[3,2-flquinazolin-7-yl]-ethanol trifluoro-acetic
acid salt as an off-white solid; LRMS for C;oH16FsN;O (M+H)*+ at m/z = 388.
Example 107

From (1,3-Diamino-6-iodo-pyrrolo[3,2-flquinazolin-7-yl)-acetic acid and 2-
(trifluoromethyl)benzeneboronic acid there was produced [1,3-Diamino-6-(2-
triftuoromethyl-phenyl)-pyrrolo[3,2-flquinazolin-7-ylj-acetic acid trifluoro-acetic
acid salt as an off-white solid; LRMS for CioH14F3N;0. (M+H)* at m/z = 402.

Example 108
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From ‘
2-(1, 3- D am no- 6-1i odo- pyrrol oL3, 2-f] qui nazolin-7-yl)-N

W0 bbodirtetshs/I 20 acet am de and Sggret hoxypheny| boPGIYER2004/004896

acid there was produced 2-[1, 3- D am no-

6- ( 3- met hoxy- phenyl ) - pyrrol of 3, 2-f]quinazolin-7-yl]-N,
N-di ethyl -acetam de as a ygllow solid;, LRVS for
C23H26N602 (MrH)+ at mz = 419 .,-~~.. 111 25 -84-
WD 2004/ 101568 PCT/EP2004J§bA NHZ N, ~ N H NAN S
From
7- Et hyl - 6-1 odo- 7H pyrr ol oC3 2- f]'nazollne 1,3-diamn
e and thi ophene-2- boronjc acid there was_produce,

From @$-maﬁhn@1§hmdogpmo}nl}g ,gyﬂq@qn@[zghlg—% 1)- acetlc acid and

AR 6Pt bt

f(ﬂo{:ﬁz fgﬂqlﬂnﬁzcﬁﬁl -bial)-aBtic acid Trifloprdtbheticzacd@ séhnas iml)off—whlte

sghdg]_ﬁﬁ\/[% Z(iéérag\gﬁ)}_%(l\%)‘fagrgéz(s 1H), 6.81 (broad

=6. 96Hz, 2H), 0. 99(t, J=6. 96Hz, 3H) . Exanple 112 10 NH,
INO HNLNI From

6- 1 odo- 7- ( 2- net ho) cy- et hyExamplea9| o[ 3, 2- f ] qui nazol
ne-1, 3-di am ne and 3-net hoxyphenyl boronic acid there
was produced 7-(2-Methoxy-ethyl)-6- (3-

nmet hoxy- phenyl ) - 7H pyrr olval 3= -f! ol i ne-1, 3-di am
ne as a light-brown sol g 0H21N502
(MtH)+ at mz = 364. Sche $ [ dlre ed to the
synthesi s of 8 nethyl*Nderi va i. SCHEME 5

From 7-(2—Benzyloxy—ethyl)—6-iodo—7H—pyrrolo[3,2-ﬂquinazoline—l,g-diamine and
2-(trifluoromethyl)benzeneboronic acid there was produced 7-(2-Benzyloxy-
ethyl)-6—(2-triﬂuoromethyl-phenyl)—7H-pyrrolo[3,2—f_|quinazoline—l,g—diamine
trifluoro-acetic acid salt as a light brown solid; LRMS for C26H22F3N50 (M-+H)* at
m/z = 478.

Example 110

From 2-(1,3-Diamino-6-iodo-pyrrolo[3,2-flquinazolin-7-yl)-N,N-diethyl-
acetamide and 3-methoxyphenylboronic acid there was produced 2-[1,3-Diamino-
6-(3-methoxy-phenyl)-pyrrolo[3,2-flquinazolin-7-yl]-N,N-diethyl-acetamide as a
yellow solid; LRMS for C23H26N6O2 (M+H)* at m/z = 419.

Example 111



Ac201 \ HNO3 02N C ) \ CHzC12 /| NH2SO4 N 7N ~ H 97%

I 26/o0 XII XIll Ac Xlv H AgSg¥d, 12 DM, EtOH quant.
wWoOR04DD682N Fe, NHACI 02N, M OH | / MO H, Pp¢R8rPI004/304896

HCl H 58% 2HCI N 81%H | XVII | XVI | XV NaN(CN)2

DMF, 45 C 42% H2N N, , CNH%N M=NH2 H2NY!' N NH2 2 ArB

CHI I 4N ~ digly e NIF5 C28 h I /I H

I XVITT | XIX Ar XXAr—2
2004/ 101568 -85- PCT/ EPEED/EW/O ‘
8- Met hyl - 6- th| ophen- 2-yl - 7H- pyr r ot

rote |3,
RGP A0 b bRt e

bOPOGE AL BiHRHe Wak Préd@edd - ki1 /8-thidBHe R AGRAHF Bj186lo[ 3,2-
flquinazoline-1,3-diamine as an off-white solid; *H NMR (DMSO-ds, 300 MHz)

5 7.69 (d,J = 5.13 Hz, 1H), 7.49 (d, J = 2.56 Hz, 1H), 7.27 (m, 1H), 7.18 (m, 1H), 7.14
(d, J = 2.56 Hz, 1H), 6.91 (s, 1H), 6.81 (broad s, 2H), 5.82 (broad s, 2H), 3.82 (q,J
= 6.96 Hz, 2H), 0.99 (t, J = 6.96 Hz, 3H).

Example 112

10

From 6-Iodo-7-(2-methoxy-ethyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and

3-methoxyphenylboronic acid there was produced 7-(2-Methoxy-ethyl)-6-(3-

methoxy-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine as a light-brown solid;
15 LRMS for CooH2:N:;0. (M+H)* at m/z = 364.

Scheme 5 is directed to the synthesis of 8 methyl derivatives.
SCHEME 5

A0 L O=N

CH2012 sto4 \

97% 26% N

Xm Ac Xiv
AgSO4. |2
DMF, EtOH
quant.
Fe, NH4CI OzN
= meon MeOH H,0
ﬁ 58% 2HC 81%

NaN(CN),
DMF, 45 C
42%

AI'B(OH)Z
dlglyme Pd(PPh3)4
1 4% N82C03

H
I Xvil

T
T

Ar= 2-CF3Ph, 2-thienyl

I XIX
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sulfuric acid (40 nmL) was added
1-acetyl-2-nmethyl-indoline XIl (12.5g, 0.0713 1o

worioes)1s6pr epar ed by an anal gogs_nethod to t haPCT/EP2004/004896

described in Chem Ber.; 14; 1881; 890, in snall
portions so that the internal tenperature of the
reaction remai ned between 10-20 C. The resulting

m xture was allowed to stir at 5-10 C overnight. The
m xture was poured sl ow yExamnpleodsn of cold water
and the precipitate that fornmed was coll ected by

s Mdrhit 6 @hiopha hed]-wit-pywelofs, 2aflduiredoliselypdidminen 15
tﬁﬂﬂgf&&ﬁyagdiﬁ%?u?ﬁn anloclfgglar rrgd to refl )lgf for 30

m nutes. The resulting solution was concentr at ed,

Et OAc was added and the Ph of the, solution adjusted to

| o. The organi c phase was separaKed and dried over

MySO4. The m xture was fi NHand evapor at ed and

the crude material purified ol utm chr omat ogr aphy

(50% Et OAc- Hexane) to giwe 87 31q, % of

2-nmethyl -5-nitro-2,3 20 di hydro-i ndole Xl 11: LRMS

for CQH1oN202 (M+H)+ at nmiz = 179.. A mi.xture aof sjlver

oA @%ﬂlé& (2-195) gl}v@.l@f%ﬁOWI}tr%ﬁ?é nifie %@é6h2 E}L%dﬁna gpngentrated
iclaldi i feAr10RBAC (RO MF-inddttheeX TPGl 5¢, 0.071

st gfja (il mtp IRl R RS AC (adttgln (858, 0.0713

maeleb); préparietrhy-ah Saagdyamethiod tanidalt desarihed (i, Gherg. Ber.; 14; 1881;

0. 015 d th [ ti i Xt L .
o519, & FLLRS RS g0 ofiate o Sama Rt Aty O e H sEnained
RENEEL 163 “ONeTH testiltig wdnutduad aflowed t6 stif be5-10° C overnight.

resulting reaction mxture was fil tei}fd and t

Tl mirguvevhe powracslewly inta se0and afepkt waisgiang the precipitate that
L ' 4 ; i ]

TSR ET BT, Rl U G RSB 0

etlost 61r6 NI Oks ol fidd e and arired toh@flunifyr gadniauses. (Flet regulting

agueous sodi um chl gride, 30 solytion 0 The,. .
SpUYIA Mag CpRERTtEHte t BUAGWES PRded BAABGE PR s Ftion adjusted to
1%?2%%?@54{%%‘%@3@%&%{&%& ﬁlhtﬂlrd%ﬂeﬁi H&Ir Ma®d,.dThe thikture was
filteged] aydieapsaiedduidethricvude meatprinl puriSed by columvs f or

bR b asbd Vo) e 3318 SeR b Bimeltil-g-nitro-2,5-

dihj@ePr1 A= iHeoly XTPE: MRMS 18 GsH i MNsd, M +H) netahgz Xl1y9.
(4.75 g, 0.0156 nol) in nethanol (150 nL) at 25 C was
treated with a solution of amonium chloride (5.22 g,

BB I 5 e 5ty

N Nvdimegeyifortrasidedpe mib) afd bthafiod (10@md)ivess treated vath 2-
NGO ET ST —
ﬁéﬁﬁgﬂa ﬁgg stiffeda® 52i5d€!%i°§d|3 il UTEEE a SEARRMAIEE Y idiBe was added

ri and water. The |ayers were separated and the
auid thie stirring continued for 2 h. The resulting reaction mixture was filtered and

the solids washed with ethyl acetate before being concentrated in vacuo to a
volume of approximately 50 mL. This solution was treated with a 1.0N aqueous
sodium thiosulfate solution (100 mL) and a saturated aqueous sodium chloride
solution (200 mL). The resulting precipitate was collected by filtration, washed
with water and petroleum ether, and dried in vacuo to 7-iodo-2-methyl-5-nitro-
2,3-dihydro-1H-indole XIV as a yellow solid: LRMS for CgHgIN.O. (M+H)*+ at m/z

= 305.
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t he aqueous | ayer was adjusted to pH=1o w th amoni um
hydr oxi de. The i o aqueous |ayer was extracted wth

worediohybisee chl ori de and the cogdi ned organi ¢ PEH/EPH04/004896

were dried over sodiumsulfate, filtered, and

concentrated in vacuo to a volune of 50 niL. The

resulting solution was treated with a 4.0M aqueous

AHE86H bP¥1i6d GG thetRYILE-n@io s Cilydoe IRAHdREXTV (1 5@00.0156
t 256'C for 1 h. The precipitate _was col ]l ected by

n?@lb in Jlateltbanca fesaaset 25" Crvardrestied vatle Aiselutiva efpmmonium
B RS BT R AN ien a0l Hyhbsmiponier (3500534

MC%LETP%II% VA Itﬁaﬂé@tb 13(§2I57 i éﬁu%d&i\iﬁnft_ﬁcbgéﬂ zftﬁh@here for 6 h. The
L ¢ + = . S tign o .
TeaGtiGEJNIXIHER Wph ﬁftﬁré%égu thoyETafPAg 9 el dhedyith hot
A R SRR AU e Y oned
bewlecnemetgdemode ofizleging, water.3Bhetayieys iverpermarated anthide pH of

esul ting dark sol.uti] congentrated in v
hertrdad it st SR R Bl Rl e
aftled@slapel Waé eerhced Wikl nidikylagé chlopitletindibetoniibinsd vhganic
hydr oxi de, the organic _|ayer separated and filtered

lagieas whte drjed over sedium sulfatediltaredxambeoncapittated in vacuo to a

vRHLbERE ot Ohk SEcIFE QR IBA ad BURICR WK 8 £ORPAIRAus

ér magnesium ate an
hytdrddhierivasdfsolutivreth diodaneane bherastirretd at 2§0Cifbr i h. The

P oot e Rl St ol Bk RS

peBORRIA L& thRtfold -3 setRy R EHPINHBI-§ -ylh s A8 Hyd@shloride XV
isolated by filtration, washed well w th ether and

(d3yex 81%) gk agray solid:- LRMibefon fleebasd b I (NMaH)h et m/z = 275.
hydrochl oride XVI (1.94 g, 58% as a grey solid: 30
LRVS for freebase COHOIN2 (MtH)+ at mz = 273. A

AsslutibR Bf 9iioaol'20ﬁ£étﬁylnﬁﬁliﬁﬂollt?ﬂlaﬁﬁﬁie Bydibahiotile XV (4.3 g, 12.39
hydr ochl ori de_ XVI | 9 g, 6.158

1. 5 I i .
oRRDnTBethaRPb3Are 655" Foyasiroatsd orith 3, lishlie-srdicyano-
LR B ARAT L B2 So ol ippprfidfis TTREkeAlfink Bfk solution was
cobhtdrtraidd dan dacoo ardtpaatiddnédbetacaen amer thd methiybane chloride, the

ted. with WO 2004/ 1 68 -.87-. PCT/ EP2004/ Q04896 .
a5 A 1o 1o Re Che AAEPR ! ik i G Ay QG ghe organic
18R eé%ﬁtat&ﬁéﬂ lﬁﬁ%red and tlllefia&!i&élﬂls\&@ie;i‘réxﬁa@ﬁec%ﬁ@%ﬂL with

f'or ne The solid was collected by filtration an

metbfilete chlaridevaTee organdekyersdsers comkingdndried prer magaesium

a dr i to gi N' s no- - .
sflfis i harges e bt E o) lbisd amd comsepimagsd sy 1o mi in
véRthe Before lbiodhl, (fraey.oMIHOL 115 did¥sBefsotutichilWiohdBed. The

H+ at mz = 338. A sol ution of

réasl\gltiya mexipre wasHred gbraam tamperaigre foryy b gud Fheprrsipitate
rthéd waQidfated by filtration, washed well with ether and dried to give 7-iodo-
2-methyl-1H-indol-5-ylamine hydrochloride XVI (1.94 g, 58%) as a grey solid:
LRMS for freebase CoHoIN, (M+H)* at m/z = 273.

A solution of 7-iodo-2-methyl-1H-indol-5-ylamine hydrochloride XVII (1.9 g,
6.158 mmol) in N,N-dimethylformamide (30 mL) at 25°C was treated with sodium
dicyanamide (1.37 g, 15.397 mmol) and then warmed to 45°C for 4 h. The

resulting mixture filtered and concentrated in vacuo and the residue treated with
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g, 2.54 mol) in 2-nethoxyethyl ether (20 nL) was
heated to 175'C for 28 h. The reaction m xture was

w@omiadisso 25' C and the solid feormed was r enovedr/BR2006004896

filtration and washed with nethanol. The filtrate was
concentrated in vacuo and the residue triturated with

RPN IR RSLIH: GitBrShS AN ERkd St bsMeFor 2.5

by fil tratl dri ed gi ve
duimgioh&hrigmieyal so'hd- foymed! dlte,splid was collected by filtration and washed

ui nazoline-1 di a I 0
bR Bt Peadath ARt Qg uParidd 18 ofif v Bt
1%dbkﬂ—hwﬂhjﬂf-1H-mdol -5-yDguanidine XVIII (0.88 g, 42%) as a light grey solid:
|odo math }bﬁyrrolo[BZf]qumazollne 1, 3-di am
In%Mﬁl rC gh¥8(2=B38et hyl ene gl ycol di met hyl
et her (5 O rrL) and ethanol (2.5 nL) at 25C was

b
AR SN Tefat AR RRERE AN 38 fhdotb-Mieudhifthe XvIII (0.86
g(IL?) 34 Aol e% 3%&51(6143@’@1}& leﬁieriritaep?LhW)as hahteddiourys 20 f¢1028 h. The
. ere in re was
Wéﬁftl% mlme Vo qorechiares Gl i i forBedsas BRe vk by
%Iﬁ hfrhgﬂlal%l RSl Rt d&lﬁ:@ﬂﬁ)ﬁted in vacuo and
rck I ca 60 230- 400 nesh, go/ 10/ 1 net hyl ene

thielresidde }tlrIHII’atmibWitthe’thaﬂmi apdietherde given brmwe spljd which was

v se HP ar bax
gD B b Sl e doar Smbtn RN gt 2
gq@lﬁﬁ%ﬂifegl,@f-@ﬁhﬁﬁb)xm (8dd ®igd14%) as a brown solid: LRMS for
Met h 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-
@#le aﬁMﬁ}ﬁEaIIB/eré%One trifluoro-acetic acid salt
25% as a |yophilized solid; LRVS for

he %@?@%&% SRy Bl T iy XIX (oo
ﬁi ?Jggzrgck)izcﬁ‘l% brz gt Igr %iyd:_ol ety @4h 0556 & )&fd ethanol (2.5 mL) at

25 es esiech wyith2-gPhenaosonicaid (Hap8 0-90.mmel e aqueous

%&{rﬁ%ﬁ'{% Bfr?ﬁ?cfl{]gi g?rlglt%ﬁﬁﬁ&lQﬁ%‘%ﬁis?tr@ﬁieﬁylphosphme)-palladlum

@)r(og] ngso:bdqaqmma]zo Mheeedyl@nginaixiuee was bedted p80i° €dar 3 h,

cool'letfj anél' pre-a Sorbs 80I;|1 g sﬁlca gel and purified by flash chromatography

(Merck Silica gel 60, 230-400 mesh, 90/10/1 methylene
chloride/methanol/ammonium hydroxide) followed by reversed phase HPLC
(Zorbax 21.2 x 100 mmSB C18 column, 15 min 95/5 to 5/95 water/acétonitrile
0.075% TFA gradient) to afford 8-Methyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2~
f]quinazoline-1,3-diamine trifluoro-acetic acid salt XX (4 mg, 25%) as a
lyophilized solid; LRMS for freebase CisH13N5S2 (M+H)* at m/z = 296.

(B) In an analogous manner, there were obtained:

Example 114
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(MtH)-{- at mz = 358. 5 Exanple 115 1In vitro
i nhibition of PTPIB Enzynes 1o Human PTPi B (1-321)

woe®4adbseed froma human cDNA gkbrary using  PCT/EP2004/004896

conventional nol ecul ar biology techni ques. The cDNA
sequence was identi cal to t he published human PTPIB

Froft'611680 gﬁﬁuﬁq it [3,%&%&&%5201%1 [BhBlife vas

expressed ro coli escri bed by
(Baﬂﬁoroin@hyﬁienaene)bormt: aBidoB-Mathgkp- (zeglﬂum@meﬁhmlyphenyl) 7H-

IR B AUP P RS S AR B NruTTH S Tap P S for CasHTiNs

(Ml.ﬁgd&m /Abesdg.rst nmethod for the nmeasurenent of
PTPIB inhibitory activity a tyrosine phosphorylated

pepti de based on the am no acid sequence of insulin
receptor 20 tyrosine autoplg yi=ation site 1146
(TRDI (pY)E) was used as s he reaction
Tevithctinhitstior o PA®1Bol | ows: PTPI B (0.5-2nM ) was

I ncubated with conmpound for 15 mn in buffer
containing 37.5 mMBis-Tris buffer pH 6.2, 14omWad ,

Enfples8SA and 2mM DTT. The reaction was started by
the additi on of 50M substrate. After 20 min at room 25

HIEHREe PIRIB(1(32r) 30ds) clohed froac b hamabsDNAdjinedy wsing déBventional
and the anmpunt of free_ _phgosphate neasure

malegolaidolog e aiapnse AARDY AegbptEs SEieaPiohe published
}ﬁ.grgan #’%ﬁﬁp%’e&ﬁ&%@ hccsifon ?l%ﬁ*}ber T\W?g@&l‘@as T {REK) WaSexpressed

rreasu errent 0 enera hibitory
anl pitifiyd fono Es coli aad%crﬁedﬁﬁPﬁsﬁerd Deetsalbs’t MeleBiol (1994) 230,
(6,8-difluoro-4-nethylunbelliferyl 30 phosphate
Z%ﬁ‘ ; from Mol ecul ar Probes) was used at the Kmfor

each enzynme. The buffer conditigns re identical as

in the Mal achite G een asgéﬁlﬂ&eﬁgacti on was

stopped with KOH In this case the dephosphoryated

R Pahecassayd 2004/ 101568 - 89- PCT/ EP2004/ 004896 becones
fluorescent and the fluorescence read.
TiExnichsatanent 36 PHNEert g sitpias casirdut wdng pnaef fyo methods:
experiments the sane buffer conditions were used

Ee fipst rhéthodtfbethe measurement of PTP1B inhibitory activity a tyrosine

phosphorylated peptide based on the amino acid sequence of insulin receptor
tyrosine autophosphorylation site 1146 (TRDI(pY)E) was used as substrate. The

reaction conditions were as follows:

PTP1B (0.5-2nM ) was incubated with compound for 15 min in buffer containing
37.5 mM Bis-Tris buffer pH 6.2, 140mMNaCl, 0.05% BSA and 2mM DTT. The
reaction was started by the addition of 50uM substrate. After 20 min at room
temperature (22-25°C) the reaction was stopped with KOH and the amount of free
phosphate measured using Malachite Green as previously described. (Harder et al.

1994 Biochem J. 298; 395).

The second method was used for the measurement of general PTPase inhibitory
activity across a panel of PTPases the substrate (6,8-difluoro-4-methylumbelliferyl .
phosphate (DiFMUP; from Molecular Probes) was used at the Km for each

enzyme. The buffer conditions were identical as in the Malachite Green assay. The

reaction was stopped with KOH. In this case the dephosphoryated product
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reacti on was started using enzyne and the reaction
stopped after 1o mnutes. 5 The IC50 values (in M for

Wo b@4BTBa8 i nhibitory activitygef the conpoundBCT/RP200£004896

present application are in the range of 0.1 Mto 500
M preferably 1 Mto 100 M The nost preferred

b%%ﬁ%%g %%ré& %ﬁl‘tl t}@ﬂu&fesgen%g rga% (Ml&% 38bniMPEmmission:

one conp oun Its correspondi ng | C50 val ues are
4@oaim)eIC50(Pl\/p 2 23.79 6 29.22 8 24.11 10
Exanpl e 117 ducose Uptake Assay The day before the

theSKl\/Cme a _was ed to high I
For 1a8eis ppmtnens the stR sBAR AR R Bt ket 2 feritEM the
rggélcfﬁ){vaé el Ssind enfint had e Bédrgiodf stoppedaftayio minutes.
s were starved for max. 2 hours in | ow glucose

5mM gl
1&34 S EE A A DIPT the dTBE PR or e84V Rh A (s fofibgpnds i the

ﬁqligf% f Fbfé M t
p\g%%{h aﬁ’iﬂlﬁgg?ftl %{e]ér %%goo?%t est conp%l\ljlng di fag)tl}éé M 0 190
| DWSTherma: prefarrebcompainds shova anilfs afsngestkMs i ons

,of 1 0.1, 0.05, 0.01 and o.0i M Each assay poi nt was

in triplicate. Th

Higimptes 2t thejsrmne BomPiain Wit HEorte R EEC00 ke Bl
appr opri ate V\B| |ls to -stop-the active ] lLl'\oSe
transport (i.e.| d llﬁXaIHl.DIIQ\ At ICRO(UM)
2- Deoxy- D( U- 14() gl ucoze Q r sha#8.7%Code | CFB195,
200uCi /M) was |added t@® all wells 23022 final 25
concentration of 0.8 j&/nm . The c®{.iz weqe i ncubated
for an additional 45 mnutes at 37C in an incubator.
Cells were then very gently washed for three tinmes in

PBS (RT). The cells were ghgmplsefy W th the addition
of 0.05% NaOH solution for mn at RT. The |lysate

Sold §£ to a scintillation vial containing 5
_ ion fluid and counted in a Becknan
TIF6GHPHOrSthenddshy dé SRIVIO mretka wadchhygidtaiighedutass DMEM ,

2500 Blerrembhoin oA 896ChnEEET R R0 Pl (0P Heve

subtracted fromevery val ue obtained with Pl (or

On the morning of the assay, cells were starved for max. 2 hours in low glucose
(5.5mM glucose) DMEM, 25 mM Hepes, pH 7.0 and 0.5% BSA. The starvation
medium was removed and replaced with test medium (150mMNaCl, 25mM Hepes,
pH 7.0) containing either 1% DMSO, or test compound diluted in DMSO or
Porcine Insulin to a final concentrations of 1, 0.1, 0.05, 0.01 and 0.01pM. Each
assay point was performed in triplicate. The cells were incubated for 45 min at
37°C. 10uM Cytochalasin B (CB) was added to appropriate wells to stop the active
glucose transport (i.e. GLUT 1 & 4). At this point 2-Deoxy-D(U-4C) glucose
(Amersham, Code CFB195, 200uCi/ml) was added to all wells to a final
concentration of 0.8 pCi/ml. The cells were incubated for an additional 45
minutes at 37°C in an incubator. Cells were then very gently washed for three
times in PBS (RT). The cells were then lysed with the addition of 0.05% NaOH
solution for 20min at RT. The lysate was transferred to a scintillation vial
containing 5 ml of scintillation fluid and counted in a Beckman LS6500

Scintillation counter. Analysis of results: The counts obtained with CB (passive
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compounds) in order to evaluate only active glucose
transport. Fold increase was cal cul ated by dividing

wa adaelssh t he presence of Pl _gor conpounds) bRCT/BR2004/004896
value obtained in the presence of DVMSO (control).
Conmpounds were considered to be 5 active when they

g'll s E @f’ﬁls?bmﬁeéﬂ RécRK Euﬁra&t%a%orﬁ%@%f vdlhe oBPaﬁﬁéd]ﬂnth PI (or

esponse at n. vivo
contpotumdsa)m ofdeP TP EBaluBtd ey sictve Eﬁwpwtna@smrtb [Foliincrease was

GRSk PR T 0 B g  the vl

obtiiablliis ks rés@ﬁ@@bf DM SO Yeortesiyl Sonfpouivide whrdicahsitlesed to be
and obeS|ty Di et i nduced. obese Cl?BLg/J nce (gtsélél

agtive wheondéey hmrem@uewélpzakﬁ gleag25me

themon a high fat diet for a 4 6
r?%pn sr}i?g'g@én@és vol . 37 Sept 1988)-. Ml e C57B16/J
mce (age 3 - 4 weeks) - were placed on high fat diet
for 4-6 nonths. At this tg’ rre, t;he%g/vere 20
hyper gl ycem ¢ and hyperi nd wei ghed 40-50
g. DO mce (n=10) were weighed and fasted for a two
hour od pr r t al treatnment, | di at.el .
Ipige bt LR difistsolfapRoupt o Dlqadelingsa lgeels in
mauwnwle ni pping off a portion of the tail and
collecting blood fromthe tail vein. Mce were treated

either with a single dose of conpound (acute) Qqr ncle
'Fm nimysrﬂmths ahdiydiapetip effecirepmpoun erefested igyplkestablished

[
BB Bpdiaan T S SReist SRR Mcr on act i ve

if they showed a statistically significant (P< 0, 05)
gl ucose lowering (>15% conpared to the vehicle
d a . 5 day) studies mce

HY Re s 25 gavage-as: descri bed above.
f|ve glucose was asured prjor to dosin
Mlqeéilabhavez’t}ﬂ&ﬂr dlabétGQW%g%G cg@nﬂ@teqfl bg inaintaipne Bebon a high

fégﬁ%%%&%ﬁ 4d§§no\‘}ﬁﬁ§ @ﬁ’tér ac?‘#ve | ?BBE?OM%Q%ZBM/J mice (age 3 -

nds “wer e con er ed
givatkytwaelplyced (gnhfghcfahdlet fhr<4-6 DoOH)s. gzm(dms’eme they were

&%%Eél'yger%fc? @é(ﬁ bgp%rc e%%ﬂl%éb{égﬁﬁgégﬁj gtlﬁIb mice (n=10) were
‘&)&gflgg %9945&@&@81% W 881t Betod @)‘910?&@ o2 flntradtitéit. Thenediately

OW ng I ngredients can be manufactured in a
prior to dosmg a pre-dose blood glucose reading was taken by snipping off a

portion of the tail and collecting blood from the tail vein. Mice were treated either

with a single dose of compound (acute) or once a day for 5 days (sub- chronic). For
the acute studies glucose was generally measured at 2h, 4h, 6h, 8h post treatment.
Compounds were considered active if they showed a statistically significant

(p < 0,05) glucose lowering (>15%) compared to the vehicle treated animals.

For sub-chronic (5 day) studies mice were dosed once a day by gavage as described
above. On day five, glucose was measured prior to dosing (0 time) and 2 hours
after dosing. Insulin and triglycerides were measured at 2 hour post dose.
Compounds were considered active if they showed a statistically significant

(p < 0,05) glucose, insulin and triglyceride lowering compared to the vehicle

treated animals.



conventional manner: Ingredients Per tablet Conpound

of formula (1) 10.0 - 100.0 ng Lactose 125.0 ny
worizgosssar ch 75.0 ng Talc 4.4 _.ng Magnesi um BCBEPADE004896

1.0 ng 5 Exanple B Capsul es containing the follow ng

I ngredi elnts cgn be manufactured in a conventi onal

manner: | ngredients Per c npound of fornul a

(1) 25.0 ng Lactose 150. FRa le%e starch 20.0

Tﬁl c'fI‘5l|3]@tm¢g3ntEimnp Hee following ngredientsednibe m@%‘lﬁéﬂv@ a

the fo W n conp03|t|on Compound of formula (1) 3.0
CORVETEY nﬁf %“f Phenol 4.7 my Sodi um cag bZ)nate
It&realingé n a fi nal pH of 7 Water for injection Pertablet
C§ dntarﬁff@gmqﬂ@% WO 2004/ 101568 -92- 10.0 - 100.0 mg

/ EP2004/ 00489 A ainms 1. Con'pounds of the fornul a

LattoseRL NH2 N-Ra N Rb H2N)I-' N~ A Rc Rf Relfpt0mg

l\&e{i%e starch 75.0 Mg

Talc ' 4.0 mg

Magnesium stearate 1.0 mg
Example B

Capsules containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg
Example C
Injection solutions can have the following composition:
Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol " 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



5 or pharmaceutically acceptable salts thereof,

wherein Ais a 5- or 6-nenbered unsaturated or
waatounetsegl hydrocarbon ring or _g,5- or 6- nmenbRCEEP2004/004896

unsaturated or saturated ring that contains at | east

one heteroatom selected fromS. Nor 0, to RLis

hydr ogen or | ower alkyl, | drogen, |ower alkyl,
0 -S-R14 O[CH2Im-C -CH [CH21n--CH2 OR13 ,
ar oComp @ thee fRTOVIRI1): 20 Rb, Rc, Rd, Re and Rf

are each independently selected fromthe group

consi sting of hydrogen, |ower alkyl, hal ogen, am no,
| ower al kenyl, hydroxy, al koxy,Rhydroxy |ower alkyl,
al kyl sul fanyl, perflu | onerql kyl ,

per f | uor ol ower al koxy, agyl nigrida | ower al kanoyl ,
-NR5R6, R7S-, al kangyfs R
aryl oxy, carboxy aljky

2004/ 101568 - - 3-/g€[{ 6,0 c -R12 NH -C
“R12 11 HOC(CE‘Z‘)\IV | bRSf Ro, Re, Rd, Re
and Rf, when present on adj ad¥ ear bon atons on the
phenyl ring can be taken togethRe tBdform a I@yer

al kyl enedi oxy bridge or a ring

or pharmaceutically acceptable salts thereof, wherein
Ais a 5- or 6-membered unsaturated or saturated hydrocarbon ring or a 5- or 6-
membered unsaturated or saturated ring that contains at least one heteroatom
selected from S, N or O,

10 Riishydrogen or lower alkyl,
Ra is hydrogen, lower alkyl,

0
I
_|S|_R14
O b
—[CHylyy, ——C—OH ’
@]
15
—[CHaJy——CH——0R,; > or
0O

———[CHyly™—C—NRo,Ry1 »

20 Rb, Re, Rd, Re and Rf are each independently selected from the group consisting of
hydrogen, lower alkyl, halogen, amino, lower alkenyl, hydroxy, alkoxy, hydroxy
lower alkyl, alkylsulfanyl, perfluoroloweralkyl, perfluoroloweralkoxy, aryl, nitro,
lower alkanoyl, -NR;Rs, R;S-, alkanoyl, alkanoylamino, carboxy, aryloxy, éarboxy
alkyl, substituted alkyl, or



system fused to the phenyl ring, said ring system
contai ning one or two rings fused to the phenyl ring
wowdo/1eus68 east one of said rings in said systePChEPI0g4/004896
either an aronmatic or heteroaromatic ring and the
remai nder ring in the system if any, lo being a
cyclypal kyl or heterocycloal kyl ring; R5, R6 and R14
i nd¢gjpendent|ly are hydrogen or lower alkyl; R7 is
| ower al kyl; 15 R13 is hydrogen, |ower alkyl, benzyl
o phenyl? Rio, R11 and R12 are independent|y hydrogen
or lower alkyl; and 20 m n, o and v are independent
integers fromO to 4. 2. Conpounds according to claim
1, ghpractier-sgd by’fornula (1-A) RL. HZN NRa" N
H2N N | R'J I-A R b 25 wherein WO 2004/ 101568 - 94-
PCT/ EP2004/ 004896 R, 'is hydrogen or |ower alkyl; Ra"
is hydrogeg lower alkyl; O 11 -S-Rl4 OS5 -[CH26
-GCOH11 O [CH2]n CH2 OR13 , or O 11

HO—C—(CHy),

>

O
5 ortwo of Rb, Re, Rd, Re and Rf when present on adjacent carbon atoms on the
phenyl ring can be taken together to form a lower alkylenedioxy bridge or a ring

system fused to the phenyl ring, said ring system containing one or two rings fused

10

15

20

to the phenyl ring with at least one of said rings in said system being either an
aromatic or heteroaromatic ring and the remainder ring in the system, if any,
being a cycloalkyl or heterocycloalkyl ring;

R, Rs and Ry, independently are hydrogen or lower alkyl;

R is lower alkyl;

Ry3is hydrogen, lower alkyl, benzyl or phenyl;

R0, Ruand Ry are independently hydrogen or lower alkyl; and

m, n, o and v are independent integers from 0 to 4.

2. Compounds according to claim 1, characterised by formula (I-A)

I-A

25 wherein
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10 [CH2] 0 C NR10,R11 , Rb" and &' are independently
hydr ogen, |ower al kyl, |ower al kenyl, |ower alkoxy,

whyanosyses ower al kyl, perfl uorql,oweral klyl, niPE€DEP2004/004896

hal ogen, | ower al kanoyl, -NR5SR6, R7/S O 1li 15 (;-Rl12
, NH-CR12, 11 O HOC (CH2)" 11 0 phenyl,

eﬁkﬁ ral koxy, or phenoxy, or Rb' and
ggﬂ; enO @géékﬁﬂﬁgﬂﬁ%gjacent carbon atons on the
Rifdshydragen, loaveratkyiaken together to forma | ower 20
al kyl enedi oxy bridge or a ring systemfused to the
phenyl ring, said ring system containing one or two
rings fused to the phenyl rigng with at | east one of
sai d rings WD 2004/ 101568 - | 95- PCT/ EP2004/ 004896 i n
said system being either an T Bamtic or het er oaromati c
ring and the remainder ringyin the’system if any,
bei ng a cycl oal kyl or heterocycloal kyl ring; R5, R6
and R14 independently are hydrogen or |ower alkyl; 5
R7 is lower alkyl; R13 is hydrogen, |ower alKkyl,
benzyl or phenyl; |lo RHgH]RLLJMELjﬂﬁiare,
i ndependent |y hydrogen or #Mower jal kyl; and m n, o
and v are independent integers firomO to 4, or
pharmaceutically acceptabl e sal thereof. 15 3.
Conpounds according to claim2, wherein R is hydrogen
and Rb" and Rc" are substituted on adjacent carbon
atons and forma | ower al kylene dioxy bridge. 4.
Conpounds accor ¢i-nglatgl.ctatm-3,—pReyein RL ierhydrogen
and Rb" and Re"

——[CH,],——C—NR¢,Ry »

Rp"and R."are independently hydrogen, lower alkyl, lower alkenyl, lower alkoxy,
hydroxy lower alkyl, perfluoroloweralklyl, nitro, halogen, lower alkanoyl, -NRsRs,
RS-

I
__'C"—‘R12
’
——NH ——C—R»

0]

HO—C_—'(CHZ)V

o)

phenyl, hydroxy, perfluoroloweralkoxy, or phenoxy, or Ry"and R."when present on
adjacent carbon atoms on the phenyl ring can be taken together to form a lower
alkylenedioxy bridge or a ring system fused to the phenyl ring, said ring system

containing one or two rings fused to the phenyl ring with at least one of said rings
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30

35

20 are substituted on adjacent carbon atons and taken
together with their attached carbon atons form a

Wo e®edosonati c ring. 5. Conpouwgds accordi ng tRCTERI0N/004896

2, wherein Ra" and Rb" are substituted on adjacent
carbon atons on the phenyl ring and taken 25 together

1{1% ep ngﬁﬁé ﬁ’iélﬁl}&aeﬁpﬁ%trﬁﬁlé bf@ete%ﬁ%oﬁiatﬁﬁ%&nd #&remainder

ogen or | ower alKkyl . _Conpounds
Iam:g, o thamrstam,cllf anyy leinga eydoalksb’ Ormaem@yd@&lk}’]aﬂ% hed
on adjacent carbon atons on the phenyl ring and form
a two nenbered ring system 30 fused on the phenyl,

RNR@indgel, thddpeadeny Bee %ydmfgeﬁ edileonatalkyli ng or a
heterocycl oal kyl ring and the other being an aromatic

ring 7. Compounds according to claim2, wherein Wand

pendently hydr ogen or Iower al kyl and Rb"
ﬁal%j&éﬂkyé i ndependent |y hydrogen, |ower alkyl 35

or Iovver al kenyl . WD 2004/ 101568 - 96-

PCT/ P2004/ 004896 nds accordln to claim?7,
ORB™: &mrauﬁflﬁwégﬂﬁiﬁ%ﬂaﬂ i's %ydrogen 5

9 Cbnpounds according to claim7, mhereln Rb" is

| ower aIkyI or hydrogen. and RR' is |lower alkyl. 10.

RoyBaandR ependentdy hydrogen ardowerplkylaaadra ar e

hydr ogen or Iomer al kyl, 1o Ro" and Rc" are

i ndi vi dual Iy hydrogen, halogen trifluoronethyl; and.

! hi buadermehndyperdedt bitegafs fRom'o tngl, Rb” is ot her
t han hydrogen. 11. Conpounds acording to claim 2,
V\herel n 15 R1' and Ra" are hydrogen or | ower al kyI;

5] 1908% t1pdoRe" is hal ogen, nitro,
%e%%%ﬁl 91%?‘%%8;? E@J ﬁ ggroxy, hydroxy | ower alkyl O

1. HOC (CH2)v 20 or

3. Compounds according to claim 2, wherein R;'is hydrogen and Ry"and R’

are substituted on adjacent carbon atoms and form a lower alkylene dioxy bridge.

4. Compounds according to claim 3, wherein Ry' is hydrogen and Ry"and R.’
are substituted on adjacent carbon atoms and taken together with their attached

carbon atoms form a fused aromatic ring.

5. Compounds according to claim 2, wherein
R."and Ry"are substituted on adjacent carbon atoms on the phenyl ring and taken
together form a fused heteroaromatic ring; and

R; and R, are independently hydrogen or lower alkyl.

6. Compounds according to claim 2, wherein Ry"and R." are attached on
adjacent carbon atoms on the phenyl ring and form a two membered ring system
fused on the phenyl, one of said rings being a heteroaromatic ring or a

heterocycloalkyl ring and the other being an aromatic ring

7. Compounds according to claim 2, wherein R,'and Ra" are independently
hydrogen or lower alkyl and Ry"and R." are independently hydrogen, lower alkyl

or lower alkenyl.



11 R12 . v is an integer fromO to 4; R12 is hydrogen
or lower alkyl. 25 12. Conpounds acording to claim 11,

wok@radrseiD" i s hydrogen or halggen and Re" iBCTIEP2004/004896

10

15

20

25

30

hal ogen, phenoxy, |ower al koxy, hydroxy or

hydr oxyal kyl . 13. Conpounds according to claim 11,

wherein 0 Ra Ill is R12 hydrogen, Rb" is 30 R" is
hydrogen or |ower alkyl, WO 2004/101568 -97- -
8CT/ ERRoDGsggeordinta elahm o wherein Ry indowesakkanyl and Re"is
ﬁ?@pounds according to claimii, wherein Rb" and RC

a (ﬁ§8rogen or ii 5 HOC(CH)v and v is an integer
fromO to 4; R1L and Ra" are hydrogen or |ower alkyl;

and aqne of " and . RC' is, other than h ogen 0 15.
@onpoGﬁa@oawggra&F 1¥%t%F1§}%72WE\%'€Pg$bn¥ﬁ§r?V%ﬁ&l or Bygrogen
%ﬂ&@@{&ﬁ%}m ydrogen or lower alkyl; Rb" and

' y

,-"are rogén, RS R6 N, NH-C -R I 12 0, or
R7S-; 15 R5 and R6 are independently hydrogen or | ower

al kyl ., R7 is, |owery.al kyl: . RL2 i,s_hydrogen or | ower
Fkyl ,COEIRPLB% 3GFOTgng g%ﬁlagge, iwgles‘f'lﬁer t han hydrogen.
R0 a8 R.CardRpdidsenos Wwendkylp claim 2, wherein Ra" is
Rp"and R."are individually hydrogen, halogen, trifluoromethyl; and.
trifluoromethoxy; and

one of R."and Ry"is other than hydrogen.

11.  Compounds acording to claim 2, wherein

R; and R," are hydrogen or lower alkyl;

Ryp"is hydrogen or halogen; and

R¢"is halogen, nitro, lower alkoxy, phenoxy, hydroxy, hydroxy lower alkyl

or

v is an integer from 0 to 4;

Rz is hydrogen or lower alkyl.

12.  Compounds acording to claim 11, wherein Ry" is hydrogen or halogen and

R." is nitro, halogen, phenoxy, lower alkoxy, hydroxy or hydroxyalkyl.

13.  Compounds according to claim 11, wherein

I
R,"is hydrogen, Ry"is C Riz ,

R."is hydrogen or lower alkyl,
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10

15

20

25

(CH2)n CH2 OR13 or (CH2)m Il OH 25 R13 is hydrogen,
phenyl , benzyl or |ower alkyl; and mand n are

W0 pdeperseent i ntegers fromO tg;4. VWO 2004/ 101BGBEPBIB4/004896

PCT/ EP2004/ 004896 17. Conpounds according to claim 2,
vvherean 11 Ra" is CH2 C NRIOR11 Rio and RI| are

%el%ﬁiﬁg af-TEﬁn or lower alkyl. 5 18. Conpounds

| é?:cor |ngto c(%w 1) " characterised by fornula (I1-B):
R1~ NH2 JNa" NI-B H'Al, NP Rb" 2 R wherein (c)
IS a nber £L92 ring containing

It om OIFBO’QH‘E%‘@PB 106 %al%{%gﬁlgk?%ed fromthe group

BORRA R, 418 I9trénengsan, sul fur, or nitrogen; Wis
hydr o%en or | ower aI kyl; Ra" is hydrogen, |ower
al kyl | | -S-R14 O-[CH211-C-(}| I 0 15 [CH21n

CH2 3aor O
HO'_C"'—"(CHz)V - and

v is an integer from 0 to 4;

R, and R." are hydrogen or lower alkyl; and

one of Ry"and R¢"is other than hydrogen.

15.  Compounds according to claim 2, wherein
R,'and R," are independently hydrogen or lower alkyl;
Rp'and Rc"are hydrogen, R R¢ N-,

NH ﬁ Ri2
O , Or
R7S-;
R;and Re are independently hydrogen or lower alkyl;
R, is lower alkyl;

Rs» is hydrogen or lower alkyl; and
one of Ry" and Rc"is other than hydrogen.

16.  Compounds according to claim 2, wherein
Ra" i S

—(CHZ)n CH2—0R13 or

—(CHa)m G——0H

O

Ris is hydrogen, phenyl, benzyl or lower alkyl; and

m and n are independent integers from 0 to 4.



11 [CH2] 0 NR10O,R11 R ," and Rb"are independently
hydr ogen, |ower al kyl, |ower al kenyl, |ower alkoxy,
wQohgtasexy | ower al kyl, perfl ygrol oweral kl yl , PCI/EPI9)4/004896
hal ogen, |ower al kanoyl, -NRS5R6, R7S-, WD 2004/101568
-99- PCT/ EP2004/004896 0 C -R12 NH -CR12 Il HO C
CH2) A : ol ower al koxy, or
lghené%??gg?ﬂg§@¥hgﬁ§%gggﬁ%gkgﬁygégﬁg on 5 adj acent
carbon atons orPthe heteroaromatic ring can be taken
together to forl a |ower alkylene dioxy bridge or a
'ﬁ$ﬁ -SysStRr WRL,RG heteroaromatic ring, said
' system cont ai ning one or two rings fused to the
}_b;g*aﬁaqgg SrEhtepsideatMitydragen beRsteraiieylof said rings
In said system being either an aromatic or
heteroaromatic ring and the remainder ring in the

ste i f j J -B):

s R er ey by os RF R o Gt B rBsddly formula (-B):

are hydrogen or lower alkyl; R7 is |lower alkyl; 15

R13 i s hydrogen, |ower al kyl, bepzyl or phenyl; Rio,

R11 and R12 are independently drogen or | ower alkyl;

and 20 m n, o an ar e_iRdependent integers fromO

to 4 or pharnmaceut Ble salts thereof. 19.

Conpounds accor di M 18, wherein (c) s a

het eroaromati c ri Ry i P ul fur as thet'g‘nl y

hetero atom 25 Zﬂ\ ‘ pg to claim 19,

wherein Rb" arftbNRe, hydr ogen,

hal ogen or | ower al kyl. 47104568 - 100 -

PCT/ EP2004/ 004896 ¢

wherein

® is a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms

10 selected from the group consisting of oxygen, sulfur, or nitrogen;
R, is hydrogen or lower alkyl;
R."is hydrogen, lower alkyl,

i
—|S|_R14 ,
@)
——[CHy]y, ——C——OCH ’
o)
s —[CHal,——CH——ORy3 ’ or

——[CHyJ,——C——NRyo,Ry1

R¢"and Ry are independently hydrogen, lower alkyl, lower alkenyl, lower alkoxy,
20 hydroxy lower alkyl, perfluoroloweralklyl, nitro, halogen, lower alkanoyl, -NR;Rs,

R7S":
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21. Conpounds according to claiml1g, wher ei n R -" and
Rb" is hydrogen, or Rig C O Rl12 is hydrogen or |ower

wabkdoyhigised 5 one of RC' and Rgg_is other thanPCT/EP2004/004896

hydrogen. 22. Conpounds according to claim19, wherein
V and Rb" are attached to the hetero atomring on

adj ggent carbon atons and taken together with their
att ihed carbon atons a fused phenyl ring. 10 23.
Compldunds according to claim 18, wherein (c)is a
Ret 67 0ar ofgt i ¢ ring containing an oxygen atom as the
only heterg atom 24. Conpounds according to claim 18,
wherMi A Tc$TsRe heteroaromatic ring 15 containing a
nitrogen hgtero atom 25. Conpounds according to claim
1, characté€rised by formula (I1): NH2 [NRa NRb H
2N~ NARO R Re Rd (11) 20 or pharmaceutically
acceptable salts thereof, wherein Ais a 5- or
BorrerBeredClpsatturat ed or saturated hydrocarbon or
6-nenﬂered unsaturated or saturated ring that
contaillns at | east one heteroatom selected from S, N or
0; Ra ©@s hydrogen or |lower alkyl; and 25 Rb, Rc, Rd

nd R re each,i ndependent | ected from the.gro
o] o DRI GGRT e HeRaPT BRRYD AL Ro G 1A gg present on
k caﬁ)‘bglt MbA he{H&éfB@fonﬁ'ﬁ'@Qﬂ% carCigé m&léﬁ;tﬁgether toforma

A yl'oxy "hydroxy nethyl, carboxy alkyl, for L. .
lewbs tikylenedliakkhtidge of aringwystemdnsasl totthe hefermarematic ring, said

r6_ ngyn%%g}%g)gﬁﬁﬁﬁﬁér?et %gﬁ%@g% ﬁlﬁ%@}%&é& Bterb R ring with at

least one of said rings in said system being either an aromatic or heteroaromatic

ring and the remainder ring in the system, if any, being a cycloalkyl or

heterocycloalkyl ring;

R;, Rs and Ry, independently are hydrogen or lower alkyl;

R;is lower alkyl;

Ruz is hydrogen, lower alkyl, benzyl or phenyl;

Ruo, Ry and Riz are independently hydrogen or lower alkyl; and

m, n, o and v are independent integers from o to 4

or pharmaceutically acceptable salts thereof.

19.  Compounds according to claim 18, wherein ® is a heteroaromatic ring

containing sulfur as the only hetero atom.

20. Compounds according to claim 19, wherein Ry and Re» are independently

hydrogen, halogen or lower alkyl.



Rf is selected fromthe group consi sting of hydrogen,
| oner al kyl, hal ogen, am no, acetyl, acetylam no,

wWogarosases al koxy, carboxy, aryl@yy hydroxy netPgI/EP2004/004896

10

15

20

25

carboxy alkyl, fornyl and substituted al kyl. 5 26.

Compounds according to claim 1, characterised by

bor mucdnipgdunds acbbiding i o, WabrdhRe R Rd Re
I11)__or pharmaceutically acCeptable salts thereof,
eansl By’ Rehydroggmirasgen or | ower alkyl; io Ro is

zfl ected fromthe group consisting of hydrogen, |ower
IkyTCArarogen, nitro, acetyl, al koxy, carboxy,

sel ect fromthe group consisting of hydrogen, |ower
al kyl, ~hal égen, am no, acetyl am no, hydroxy, al koxy,
yar X t hyly,.. carhoxy. kyl, fornyl and substituted
glﬁﬁy&i@%ﬁ ilgwgléfa@%]ﬁeadl romthe group consisting of
b o BEAnd My othbkiHan Ipdregen.,  hydroxy, al koxy,

car boxyal kyl , al kyl sul fanyl "and acetyl; Re is sel ected
fromthe group consisting of hydrogen, nethoxy,

| og J 6 ; : ' 1
12, 096 Rln SRRt A SR o e
heieoo ditorg ring ol adjacdnt cirbonat@ns sad thkerf mgether Wit xheir attached
NEZN RU NICLIb N.N Rd" X Re'" ( or
GHkeRatems e RRERANE salt thereof, wherein, WD
2004/ 101568 - 102 - PCT/ EP2004/ 004896 Rb' is selected

fromthe group consisting of hydrogen, |ower alkyl,
hal ogE€nmmninds according to claim 18, wherein (Bis a heteroaromatic ring

~aryl oxﬁgand substituted alkyl; Rc is individually

containing an oxygen atom as the only hetero atom.

24.  Compounds according to claim 18, wherein (P is a heteroaromatic ring

containing a nitrogen hetero atom.

25. Compounds according to claim 1, characterised by formula (II):

or pharmaceutically acceptable salts thereof, wherein

A is a 5- or 6-membered unsaturated or saturated hydrocarbon or 6-membered
unsaturated or saturated ring that contains at least one heteroatom selected from
S, N or O;

Ra is hydrogen or lower alkyl; and

Rb, Re, Rd and Re are each independently selected from the group consisting of
hydrogen, lower alkyl, halogen, amino, acetyl, acetylamino, hydroxy, alkoxy,
carboxy, aryloxy hydroxy methyl, carboxy alkyl, formyl and substituted alkyl,

with the proviso that if A is a 6-membered unsaturated or saturated ring, then



acetyl am no, hydroxy, al koxy, hydroxy nethyl, carboxy
al kyl, nitro, acetyl, carboxy, aryloxy, fornyl and

wemstitses ed al kyl; Rd' and Rej,are each i ndepRCIEPL004/004896
sel ected fromthe group consisting of 5 hydrogen,
| ower al kyl, hal ogen, am no, acetyl am no, hydroxy,
QB ke ST s SO B 1k ) 2688, amin,
adedtyl savetyRenina@) rlmdaomlalkaxsf, eaﬁoxp,razﬁquyr}b’elww methyl carboxy

aturated S d,ring that contains at | east
331%2‘: §m§’|t18ngts h?@@ll{%@?ﬁ%ﬂ'from S, Nand 0; and 1o X is
sel ected fromthe group consisting of S N and 0. 28.
Compounds accordln to any of clains 1 to sel ect ed
5 %6 omGEamperiia iigdoickinbi, chayagterised by formula (111):

5-Bis-trifl uoromet hyl - E|heny| -7THpyrrolo [3, 2-f]
qui nazol i ne-1, 3-di am N
6- ( 3- Et hoxy- phenyl ) - 7
i ami ne,  6- (2- Et ho) y- -7HRByrrolo [3, 2-f]
gui nazol i ne-1, 3-di Rc
6- (3-Ni tro-phenslN- 7I—prr ol o f]
qui nazol i ne- 1, 3-di am ne,
6- (2, 5-Di chl oro-phenyl )-7H—Iﬁ\§/rro 0 [Rd2-f]
qgui nazol i ne-1, 3-di am ne, 6-(5- %oro t hi ophen- 2 yl)
-7Hpyrrolo [3, 2-f] quinazoline- 3 -di ani ndl1D0
6-0-Tol yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne,
d@-Bearamceutically acceptable salts thereof, wherein

1, 0x0l | - 75met hyl - 7H pyrrol o 3, 2-f] qui nazol i ne
I&q}sglygirggﬁrhgr OX%e no phenyl )-7H pyrrol o[ 3, 2-f]
10 I@l’s‘ié@é&ltéd‘ﬁ'oﬁl% M?&nsmtm of hydrogen, lower alkyl, halogen, nitro,
(4 Fl uor o- pheny pyrro g gf qui nalzqél [ negl

ety aatkowy, caﬂnqnyr@ IYOXy7aRp Wbsatate{dﬁ kyl; £ ]

IARAG Y S51eB B AR Bre Sup copgistig o fdrogeny lower allor,
H&ogerﬁ aﬁﬁnN,E&derlaﬁnno,t iyadrpieratkoxy? Hydyoxyahetys, cai‘bb)}y alkyl,
U|n 3; netrlfluoro- acetic acid,
r‘PB’ ‘hj%‘?l?ﬁt%@ﬁ/ﬁ L7H-pyrrolo [3, 2-f]
s BSIRT Sk, R St o hviongn Iver Sy aglop
' h’ydl‘omynaﬂﬂéxﬁ Garboxyalkyl a kylsulfanyl and ace’ty‘(l:1
Ig%gsd' eLq.thﬁieFrg%Jche? h%nfsc?ogalisgglé of %ﬂ@h‘%ﬁ% f | naﬁ]@}l%ge‘[f'%nd

s%l’ofsht&tlédﬁﬁé@laﬂt? 1, 3-diam ne,
6- Benzo[b]thlo hen- 2-yl - 7H-pyrro| o[ 3, 2-f]

lﬁﬁﬂs&wﬂmgqma&mdloavﬂrr@éky or Halogen.

6- (2, 4- Di chl or o- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i ne- |
, 3-di am ne,
£7. Naptéhpbends agdordingopralaiim i 3harddterisedhlap formels, (BVHi a
m ne,

3R% f]qui nazoline-1, 3-d

20

(Iv)

or pharmaceutical acceptable salt thereof, wherein,



35
6- (3, 5-D chl oro- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i ne- |
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6- Napht hal en- 2-yl - 7Hpyrrolo [3, 2-f] quinazdine-1,
3-di am ne, 6-(2-Chloro-phenyl)-7Hpyrrolo L3, 2-f]

RY 83ERLiedSdm theEréih Géms.ist@né 8f HyDoget Nexyr pligiytiglogen, amino,
7H pyrrol o] 3, 2- , 3 ‘

f] qui nazol.i ne- -di amgi ne, )
aee[cﬁa(nir,x@-lmdémm@lqkmp;nyflmw ngt,hyla-ea]%ow alkyl, nitro, acetyl, carboxy,
uk nazel i ny6-wl ' -2-yl]-ethanone, 5
%yz%gAfﬂrW]%ﬁlgns%b%Bbﬁggt [”-7H pyrrol o] 3, 2-f] qui nazol i
Iéﬂ’- dn(ﬁlRé’i aaieaeh incllependently sclelected from tlhe group consisting of
-(4-F - - 7- met -7TH . 2-f
r@ggmulg{.ygr Eﬂgziﬁ}%ﬁg%n?nﬂ%o, acet}ﬁgrrl{lr?o,cﬁy?aroxy,] alkoxy, hydroxy

eMeh ; i r  argtdxly, forniiazaui sudshituted alkyl;
iR S RAGH b hEUTE Paorc) sty e | esited ally
@ f] quinazoline-1, 3-di am ne,

- Met hyl - 6- (4- net hyl - 3- vi -ohenwl ) - .
R S B PR & o BRI B Bproged s that
@&ﬂtﬁins@zltﬂé'asfflfng hetébemyin selected fivin 3HNpyid Of apd, 2- ]

ui nazol i ne-1, 3-di

di am ne, | .

-i¢ gelpetedfroindhe Eroun aersigtingef YN ABAL [ 3, 2-f]
gui nazoline-1, 3-diamne, 6-(3-1sopropyl-phenyl)
-7-met hyl -7H pyrrolo [3, 2-f] quinazoline-1,
38di acbnmounds according to any of claims 1 to 27, selected from the group
6- Benno bi] t hi ophen-2-yl -7-met hyl -7H pyrrol o[ 3, 2-f] quin
OB L 3-di ami ne, 15
@:(g,?s-ﬁi@f&mh&?o%&tl?nﬁhénﬂ)&H-byfrowﬂgwﬂq&ﬁmz&lﬁeﬁﬂ,wmme,
az , 3-di am née,

18 e
6-(@5%W@W%%HFWIQW3,2MWZ@W'E@:dizmi}le,

' i ne- 1. .3-di am._ne, . : .

B paRE ya e HaR S fors e fyinasgling-1,;diaryige , )
ﬁlq?ggﬁ?bigh@nﬂd)%H%;@f@m%g-ﬂquinazoline—l,g—diamine,

L, 3- Di am no- -mthyl-ég-@ rr.ol o[ 3, 2-fd. )
gulsrRichlaraplenyRdipyrrolalgez aldwRazojige-1,3-diamine,

§- (U hicko Sn DARLOA B B Y dIBTBY  GhiPldolind L guanaiRL]
G-C_(-TOEHTZH@Y?%OIS(?,2-f}’quiﬂamline?1;31@iam@[ 3,2-1]

G-esaLos oKy SRy T 7 RURoG s 1.3 fjomine
e o ooty 0L by ol o 3ol o
Gei4nBreroptenyDy7Btsayelpl »etfigenazoline-1,3-diamine,

bR Lo R AP s H i Rt °
8= Dipheyt-G-yl27 -giyﬁirdlo[rgmﬁ]qiﬁhaﬂﬁimeyi,z—didrmm“ ol o[ 3, 2-f

ui n l.ine-l,3-d , . . _— .
6 Moy sanmisomhag i BHowaelofs 2l auinareines: i sianeingtrifluoro-
Ldghygdga 8- Methyl-6-thi ophen-2-yl-7Hpyrrolo [3, 2-f]
quinazoli ne-1, 3-diam ne,

633 Fir bt prenyh)- 7H rmstringlio] 3, e-figquine relines1,3-dipmine,

uj nazol.i n- 6-yl)-phen - met hanal .1.30 S
SR s R ROR Ik M ARl 3a18P) qui nazo
oL O tdrt-Budy1Bph&8il)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
6-(3-Isopropyl-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,

O

6-Benzo[b]thiophen-2-yl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine,
6-(2,4-Dichloro-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-Naphthalen-1-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-(3,5-Dichloro-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
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6-(2, 3-Dinethyl-phenyl)-7-nethyl-7Hpyrrolo L3, 2-f]
gui nazol i ne-1, 3-di am ne,

W®2(02/16+56% f | uor o- phenyl ) - 7- net fayl - 7H-pyrrol o [BCT/BPZ0D4/004896

qui nazol i ne-1, 3-di am ne,
6- C5- Fl uor o- 2- net hoxy- phenyl ) - 7- net hyl - 7H pyrrol o [ 3,

2 -

% N%éh% %11 cf}? pg}”gﬁ? %dbmﬁ?i@oﬁﬁlﬁ—l-’gy?ﬁ g}lg([es 2-f] qui
ehazGhlare-1ihwi- aﬁpﬁromzeﬂqumzm 1,3tdmm1ne
ETATROER ) i pipolineso-damine

Hh hrghiophen-2-yl]-eth
et i {%e

62€3 }Armuprﬁmyﬂ}@—meﬂglﬂ p}”ﬁ‘@ lo| 3,2-f]quinazo 1ne- 1,3-diamine,

é@ﬂl}ogpﬁgénﬁ)-%?%{%l %ﬁ' Bﬁr@[gyﬁ{—ﬁgu%la{z]ohne -1,3-diamine,
%Méﬂl@il%%blybp’hﬁpy&o%l}g o7 Flguinazolinefi33-diamine,

& Bipheas b by B Py irals aasl Ay nlRe -G Beo 2,
721\/f§1t '@@i%k{ﬂlﬂ—gyh}tro %h@ 2-'7H—b%rrolo%3, 2-flquinazoline-1,3-

am no-6-(2-tri fl uorone phenyl pyrrol o 13, 24]
djamnimeatoifiuord-agetic asidet i ¢ aci d,

é;%%—%)lu(g?)gfeﬁ% %gtlng%ﬁ %I—? Eﬁ'l"r()fét%ré) lfﬁi\ﬁngzofh]n%% Ais Qﬁé)llrﬁﬁb
@(Pﬁﬁﬁjflﬂﬂhgrglm?rm'ephenyl obo[BR-fRufihazoline-1,3-diamine,

ui nazolin et hanone

&(mlmmaxkpbﬁ@‘lm eyt Al Iiégg’%oﬁféﬂ -},§-diamine,
PRI R A Dl damin

G102 anQihlm-phergﬁl)-dl-mEﬂIyéﬁH-pyrr 0[3, —ﬂqumazohne 1,3-d1am1ne

hb{qﬁhgloa Wﬁé-p}ﬁ% [‘é’ | fiquf) L5803 iabhine,
6- Sg’ﬁ %;hﬁocﬁnénﬁ) e No ppRelsfis)e-Tlduisatdinel §3-2dthine,

16-[(33(14343;1;1?1irm-a—1phaml+7)H -pyrasiofp2-fiquipazling61y3)-phenyll-
ui nazpline-1, 3-di am ne,
%t ’é‘%ono phenyl)-7-met hyl - 7H pyrrolo [3, 2-f]

ﬁ-Mé‘c ?pblﬂlﬁﬂﬁhal%ndi@Wﬂﬁpyrr&dvgmﬂQuﬁaazohne 1,3 dlamlne,
r o- phenyl rolo % UInﬂ?O|
é&'(aT(RﬂP%PhPBYl&ﬂrﬁle THPYAR 8[3 3glquinazoline-1,3- dlatmne

€ |(% az§ rﬁXﬂi%%ngnfzgrﬁbﬂ}%ﬂ-&Hrﬁgﬁﬂd[ﬁ"é BN @Al el 3 ldmine,

1-93mgmiaﬁuhbmyﬂlethybnﬁkpyﬂbbtﬁgﬂrﬂmm{agohg G-yD-phenyl]-ethanone,
adbhs fagrﬁa%f% robR rrarit s Naviprglinsylr e 1

gth?4 ChI oro phenyl ) -7-met hyl - 7H pyrr [3ff f.] qui.nazol
8Neﬂmwﬁ%mlﬂeoromeml-phenyl) 7H- pyrro o 3,2-f|quinazoline-1,3-diamine,

X 2-f]
O
8 NieRye 6~ ﬂn&bh&a—ﬂiejﬂh'yll{ ﬁjrlrcpi}b[g,a#ﬂnq@&azdhme}—l 3-diamine,
qui nazgl i ne-1,
[3-(1,3-Diamino- 7—methy -7 -pyrrolo[3, 2-flquinazolin-6-yl)-phenyl]-methanol,
6-(5-Chloro-2-methoxy-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-(2,3-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
6-(2,5-Difluoro-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(5-Fluoro-2-methoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine,

6-(2,5-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
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7- Met hyl - 6- phenoxat hii n-4-yl -7Hpyrrolo [3, 2-f]
gui nazol i ne-1, 3-di am ne,

W@2(024Hs560r 0- phenyl ) - 7- met hyl - 7¢F.pyrrol o [3, 2PET/EP2004/004896

qui nazol i ne-1, 3-di am ne,
6-(2, 4- D|fluoro phenyl)-7-met hyl -7Hpyrrolo [3, 2-f]

ﬂ[é gﬂg@hﬁﬁn@ﬁ—ﬁm@hﬂﬂ}’ﬂﬁgyﬁﬁo 3,2 -ﬂ umazohn— 6-yl)-phenyl]-ethanone,
met hyl - phenyl ) | o[3, 2: 1] qui n
@rﬁmﬁhl‘@m-ﬂgogﬁ@rmw )-7-met -7H—pyrro Of)s, quihazo me- ,3-dlamine,

Griagone; Ayl gwgﬁ%m TR Shife 13- dBirfihe,
ﬁMéthﬁ}h&(gmaﬂtﬂ'thmh -2 W)IQZ/HFMTDOIE)B?,, 2—ﬂ_]<]1u1nazohne-1 3-diamine,

|nazoI|n e bald
2t3 %mmlaﬁfélﬁz-ﬁrlil@f)@n t%éﬂ W@ng)&%tréo e yflquinazolin-7-yl]-
%Hgﬂé’lz"' i n-6-yl)-phenol ,
enio[ b] t hi ophen- 3-yl 7Hpyrrol o[ 3, 2-f] q
[a;;aDuara}nn -6~ (@:—’a‘rﬁlum:omwl}zleﬂzle;mékpmo o) gg—f]qulnazohn 7—yl] -acetic
/ EP2004/ 004896 7-Methyl - 6- (2-nitro-phenyl)
pyrrol o [3, 2-f] quinazoline-l1,

@ D@éﬁlﬁﬁi—BLtﬁlhéiﬂi@r—zgﬂqiylrtblaﬁa, -f](ﬁnnazohn 7—yl) -acetic acid,
(5- 1 sopropyl - 2- mstho pheny t hyl - 6p % {
12[4{ ,atplﬁgﬂﬁprk@lef '7 dEFEele 2 qulnazolm— ;lr) -phenyt]-éthanone,

& (§ e ﬁenoﬁ{gﬁ%ﬂeﬂﬁf Dthsthi-RH- bﬂr@I&sZZ Floasienakin-fiamine,
’7‘1\'5&115119‘5 (a—f(rﬁhmmnwthemphwyl) W@Wm[ﬂgﬂl}lﬁﬂlaﬂﬂme' »3-

ui nazol i ne-1, 3-di am ne,
apgheh| or o- phenyl) 7-met hyl - 7H-pyrrol o [ 3,

@-‘(%/L@E'iﬂﬁﬁi%l-pw - -rﬁéﬁ&lJ?H-p rolo[fg 2-f]lquinazoline-1,3-diamine,

UI hazol i ne- 1 3-di

6-0-tol rrol o
iMetbyl- 67(3bzbsﬁylm@hpxywp¥wyy) ﬁwryo q ,Byilquingzolirie-1,3-diamine,

L AP D i e

118-Broga¢Hph ?1917 -fhethyl- 7H-pyrrolo[3, 2-flquinazoline-1,3-diamine,
Chl oro-4-f r rolo

é—Mqthqbﬁr(gz@]tqu@Elgn}elg 3—{ Qgﬁ'}@éorie h¥'_|qu1na ine-1 ,3-({'1a1‘mnetr1ﬂuoro-

@ce&% hoxy phenyl)-7-met hyl - 7H pyrrolo [3, 2-f]
qui K&ZoPi ne- 1, 3-diam ne,

M@ﬁﬁymﬂfﬂﬁyf-bhenﬂBﬁhmﬂﬁlﬂ-ﬂimmlbESZ%ﬂgmnazd{I@ p3fdiamine,

q%/[‘?@g’ﬂ 47{11._6?;63{1?16& Q}iengl)ﬁ}lgfql?}’l" ﬁ@?@f%h@é%ln%‘g&g%{é&,g diamine,

&y l- @ -tolyl-7H- rolo -flquinazoline-1,3-diamine,
W g 5p oy 7 pyr [SVI-E]gyrrol o[ 3, 2-f] qui nazoljn 6-

§+(ﬂ—®lm@bgyy]a%mthyl Hdimyrrolo[3,2- flquinazoline-1,3-diamine,

-(é %—%ﬁﬁ%ﬂé&&&?f‘ ﬁgﬂﬁ |7th2efh 14 'ﬁg %oi&tgoﬂ—rﬂ“cﬁhﬁaio’%me— ,3-

@abnife} hyl - phenyl) - 7- met hyl - TH pyrrol o[3, 2-f]

gui nazagl.i ne zyI W et h
—jiqqufb]@]@p@#@pwﬁ Bﬁg@.@y 7 guInA 1n23 -1,3-diamine,
2- onylﬂﬂ% d*ll| iz rolo[ ,2- q%lnra?%h%e -1, é), dlaml]ne

ﬁ{mﬁnom-ip&aemyl)37—mdihylﬁzi{-pmolpég @ﬁ]qulnazo ine-1,3-diamine,
g—a(?é?%ﬁ S0 ’Z)tli)ﬁgﬁﬁ?ﬁ-m[eﬁiyl %ﬁ—]pygr NORS- lf] (ﬂngaidl?nepfﬁ Qﬁéﬂnme
6-(2,5-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine,
6-(2,3-Dichloro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
3-(1,3-Diamino-7-methyl-7H-pyrrolo[3,2-f]quinazolin-6-yl)-thiophene-2-
carbaldehyde,

4-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenol,
6-Benzo[b]thiophen-3-yl-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,



2-[1, 3- D am no- 6- ( 3- net hoxy- phenyl ) -pyrrol o[ 3, 2-f] quin
azolin-7-yl]-N, Ndiethyl- acetam de, 25

W@2{024 04568 0xy - phenyl ) - 7- met hyl_4d4+ pyrr ol o[ 3, 2- P¢TyEP2V8Z@4896
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line-1,3-diamne, 7-Mthyl-6-thiophen-2-yl-7H pyrrolo
[3, 2-f] quinazoline-1, 3-diam ne,

Methyl- 65(2T—ﬁitﬁflgﬁ@nﬁ§éﬁl-1 -PrRY6 393 8] inazélink-1,3-diaminetrifluoro-

qU|nazo i ne-
agibhoxy- et hyl ) - 6- ( 3- nethoxy phenyl)-7H pyrrol o

%izgr fiq‘igoﬂg’g?n r ?%g%)& ekl R B el oot figninagolipe 13-
grégggﬁgﬁ@nz-%n%é&fzﬁ?ﬁ%roloﬁ, PYGtaP0lis6-51) Bhenol,
’%‘1\??&1%1% @ eﬁé’&yf bH&{}gﬁ?m%thgﬁ odthRplinel193-0ihmine,

ui nazol 1 ne<1

6%3{Ch Br@iphﬂnylb 7Fehetrylr il eyralof 3, a<flaizinerolines1,grdiapting,

%/'é\}[?t%y@%ﬁ? ﬁﬁlg'L'gHﬂ)Wérﬂﬁ[?’&27ﬂ-qBqu8}18f—31 32_dﬂn&{ﬂ hazol i n- 6

Wiethpheny-1ingtphiefiyDeilbpyr@do[ 3,2-flquinazoline-1,3-diamine,
%4 (t‘h|9 IDMam no- 7H p 7rolpo 3, [f’] ﬂlﬁ nazol i 3 yl éa phen
1

%@W@}@NE -7t zﬁmglg) 3,2Iﬂgumazo 1ne 1, mine,
9
?55 AR Bhom by meiyy b Rlolae fquinps ey diamine

6y} Methaxyi-phéryl pgimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
gh{%ﬁ%rg)ép(? @D@%&ngﬁ@ﬁ%‘?ﬁﬁr L &)&%%ojgll[eg’i—%]_éllinazoline-1,3-diamine,
en 1 ﬂrp%ﬂ%ﬁ%ﬂ%’éﬂ%%@ﬂﬁﬂ%ﬁ-ﬁpﬁﬁoﬂé{%‘ NfRfihAzobingl 1,3 amine,
3-([1,3-Dnar3mg metdarwaﬂepmploimaaﬂqnm@phnzf:ﬂ)qinm@tbew enzoic
yl ) -phenyl]-propionic acid, and
f14 (1, 3-Di am no- 7H pyrrol o[ 3, 2-f] qui nazol i n-6-yl ) - ph

f(?gjt-Me’tﬂ’lchQ@-ﬂﬁd)pli%ﬁ%yl) 7&ﬁétlgﬂlgﬂ}lr@9ﬁwﬂ%[(3a14f%qmnmmm ,8-diamine,
s_there ounds accor 0

61(@iGrDimethy] sshenyd)- wlgtg\nf 7bhpywelolBaatingeiad iy %fgd&mme,

g Etlﬂéﬂ @%ﬁ?@e@-(g—ﬁ‘ﬁu&%lﬁﬂﬁﬂ|ﬂle{n§l) -A1igyrrolo[3,2-flquinazoline-

|nazo
YsﬂhhhuhQG (2-trifluoronethyl-phenyl)-7H pyrrol o[ 3,

TN PERa - Lo bR PR T o RRgIo A inggline g diamine,
§ Eﬁeg#%ﬁéﬁégaféﬁm%"ézg e a4 Porceatmide,
prlegabiambe-6f(3cwepuarydehersd bpuimep B R-Eyeazolingy-yhl-I,N-diethyl-
§9et§r%id"°”p” sing reacting a conpound of forrmula (XXI)
6-(2-Methoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
7-Methyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
7-Ethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
7-(2-Methoxy-ethyl)-6-(3-methoxy-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3~
diamine,
6-(2-Trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
6-Benzofuran-2-yl-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
7-Methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
[3-(1,3-Diamino-7H-pyrrolo[ 3,2-flquinazolin-6-yl)-phenyl]-acetic acid,
[3-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-acetic acid,
[4-(1,3-Diamino-7H-pyrrolo[3,2-flquinazolin-6-y1)-phenyl]-acetic acid,



R NH2 NRa NHZN NI (XXI) wth a conmpound of
formula (XXIl) B(OH)2 Rb A Rc Rf Rd Re (XXl 1)
wob@reirseRi , Ra, Rb, Rc, Rd, Rgs-Rf and A havePCTiEP2004/004896
significances given in any of 25 clains 1 to 29. WD
2004/ 101568 -107- PCT/ EP2004/004896 31. Conpounds
?Pﬁ@f,gllﬂﬁrﬁi%oaﬂﬁl-@&r(ﬂb@i,ﬂlﬂciuinaé’cﬂin— N phespldrrdpiyniaacid,
C

process according to claim30. 32. Pharp ceulbl al .
T rhbsi Dieawisocsmpethyl-Ad-pyreolopdanidauineaelin gyl pheryll-propionic
on of clainms 1 to 29 and a pharmaceutically

a5 eptabl e carrier and/or adjuvant. 5 33. Conpounds

39@3‘»4@1,Qllh'gt_mmoamyl_—meolot&24f§xillﬁnaﬂ1%lim6§)-fphenyﬂ§@rapionic acid,
t herapeutic, active sufstances. : u -
S aieh Aoty R SR B A L 20 AP - HiER-Bhenyll-propionic

&ﬂfra%geut ic active substances for the treatnent

and/or prevention of diseases which are nodulated hy |
PIR(B3HhinbirtosyH-pyroolsbs, 24 qeinpgelin-6ryh) iheny Hprepinic acid,

d/ ' f . di L£h dul db
B ARhE Lo SRR Ry T cae adm i stering

a conpound according to any one of clains 1 to 29 to
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30. A process for the preparation of compounds according to any of claims 1 -

20 29, comprising reacting a compound of formula (XXI)

R,
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k 20
with a compound of formula (XXII)
Rb
B(OH),
Rc
Rf
Rd
Re X1

Wherein R1, Ra, Rb, Re, Rd, Re, Rf and A have the significances given in any of

25 claims 1to 29.
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31.  Compounds according to any of claims 1 - 29, when prepared by a process

according to claim 30.

32.  Pharmaceutical compositions comprising a compound according to any one

of claims 1 to 29 and a pharmaceutically acceptable carrier and/or adjuvant.

33. Compounds according to any one of claims 1 to 29 for use as therapeutic

active substances.

34. Compounds according to any one of claims 1 to 29 for use as therapeutic
active substances for the treatment and/or prevention of diseases which are
modulated by PTP1B inhibitors.

35. Amethod for the treatment and/or prevention of diseases which are
modulated by PTP1B inhibitors, which method comprises administering a

compound according to any one of claims 1 to 29 to a human being or animal.

36.  The use of compounds according to any one of claims 1 to 29 for the

treatment and/or prevention of diseases which are modulated by PTP1B inhibitors.

37.  The use of compounds according to any one of claims 1 to 29 for the
preparation of medicaments for the treatment and/or prevention of diseases which
are modulated PTP1B inhibitors.

38.  The uses or methods according to any of claims 34 - 37, wherein the disease

is diabetes.

39. The novel compounds, processes and methods as well as the use of such

compounds substantially as described herein before.
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