WD 2004/ 101563 - 1 PCT/ EP2004/ 004396
Di am nopyrr ol ooui nazol i nes Conpounds as Protein
Rhosphat ase | nhi bitors- Di.scl osed herein are

Vﬁ?%ﬁ?ﬁ%gﬁfrolqu|nazollnes conpounds useful forPCT/EP2004/004896

i nhi-bi-ting protein tyrosine phosphatases,

particularly PTPi B, and nay be useful for |owering
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or pharmaceutically acceptable salts thereof, wherein

Aisas- 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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wai20e400158] ower al kanoyl, -NRSRG,; R7S-, al kanoyl ,_

Rb, Rc, Rd, Re and Rf are each independently sel ected
fromthe group consisting of hydrogen, |ower alkyl,
hal ogen, am no, |ower al kenyl, hydroxy, al koxy,
hydroxy |ower al kyl, alkyl sul fanyl,

per fl uorol oweral kyl , perfluorol oweral koxy, aryl,

al kanoyl ami no, carboxy, aryloxy, carboxy al kyFCT/EP2004/004896
substituted alkyl, or oll -CRl2 NH-CR12

HO- G (CH2), 10 Oor tw of Ro, Re, Rd, Re and Rf when

esen -adj nt carbon atoms on the phenyl ring
B RSO Re e B Ertnepath nrependen Opseloatetit enetieainp consisting of
bhydegenotower AIMGL, sed, to t phenyl rin
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- said rin
ﬁlwrpﬂkﬁﬁ Ialkﬁlwaﬂyl,fpfﬁ‘ﬂubeﬁbbvéiﬁﬁtyﬂ’ﬁfabte?:ghgl;élbu@faﬂ{gxy, aryl, nitro,

[ bej [ther_an 15 aro
BB AR DR, b ol ipfarsinag arbihearyiony, sty
alksl, sbstifutedikyl gl ng a cycl oal kyl or
het erocycl oal kyl" ring; R5, R6 and R 4 independently
are Hydrogen or |ower alkyl; 20 R7is lower alkyl; R 3
i s hydrogen, |ower alkyl, benzyl or phenyl; R o, R1,
ant-&2—&(L i ndependently hydrogen or [ower alkyl; and
25 m n, o and v are independent integers fromo to 4.
-2a- According to a second aspect of the present
i nvention, there is provided a process for the
pr edy?’atl ofy of Rewnpoyinds as defi ned above, conpri sing
reacting aﬂcorrpound of formula (XXI) Rl NH2 N N-Ra

HZNN | (XX‘%

HO——C——(CHy), ——

2
0

or two of Rb, Re, Rd, Re and‘R.f, when preserit on adjacent carbon atoms oﬁ 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
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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 ahy
being a cycloalkyl or heteroCYcloaIkyl ring; |

.Rs, Reand Ry, independently are hydrogen or lower alkyl;

RT_‘is lower alkyl;

" Ryais hydrogen, lower alkyl, benzyl or phenyl;

25

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

m, 0, o and v are independent integers from o to 4.

L
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with a conmpound of fornmula (=I) B(OH2 Ro A Rc R Re
Rd (XXI'l) wherein RlL, Ra, Rbo, Rc, Rd, Re, Rf and A
have the significances as _defined above. According to
a third aspect, there arézﬁ‘r‘ovi ded pharmaceuti cal
conmpositions conprising a conpound as defined above
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active substances. According to a fift

@S}Swngr e is provided the use of conpounds as
defl ned above for the treatnent and/or prevention of
di seases which are nodul ated by PTPLBy inhibitors.
According to a sixth aspectythere—{s provided the use

& e preparation of
medi caments for the treat pey priewent i on of .
- di seases which are nod ] i nhi bitors. -2b-

Protein tyrosine phosph Phses) are key
enzymes in processesd] gui-dat e ~gel | growt h and
differentiation. The 7 nhibition of these 8@%!9%5 can

play WO 2004/ 101563 -3- PCT/ EP2004/004396 a role in
Foomuliti i gnal i ng pat hways in which
E{/ira%)g%ne l?‘]l? Bﬁ'&f%@?immosphoryl ation plays a

role. PTPi B is a.particular protein tyrosine
phosphatases that is often usedmgs a prototypical
menber of that class oB(OH pg. 5 PTPase inhibitors
are recogni zed as potenti al apRyYg i ¢ agents for the
treatnment of diabetes. & }/ Moeller et al.
3(5):527-40, Current Opini on Al Hg Di scovery and
Devel opment, 2000; or ZhangReZhong-'Y rz
5:416-23,.Current. Opinion in Chenical Xé”(?;l ogy, 2001.
The utility of PTPase inhibitors as therapeutic

wherein R1, Ra, Rb, Rc, Rd, Re, Rf and A have the significances as defined above.

- According to a third aspect, there are provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically acceptable carrier

and/or adjuvant.

According to a fourth aspect, there are provided compounds as defined above for use

as therapeutic active substances.

According to a fifth aspect, there is provided the use of compounds as defined above
for the treatment and/or prevention of diseases which are modulated by PTPIB
inhibitors.

According to a sixth aspect, there is provided the use of compounds as defined above
for the preparation of medicaments for the treatment and/or prevention of diseases

which are modulated PTP1B inhibitors.




10 agents has been a topic of discussion in severa
review articles including, for exanple, Expert Qpin
Investig Drugs, 12(2):223-33, Feb. 2003. Unl ess

ot herwi se indicated the foffow ng definitions are set
forth to illustrate and define the nmeaning and scope
of the various ternms used to describe the i nvention

5 her at i e term lower” is
e §rfeink Dogp BepBEt e T Eteng St KonenpBmes iy processes that
peaflereakiberoiviaed @k Leh iy,

halogen or "hal 0" ré?%?gﬁ?%P?Fﬁgrlneﬁﬂo gFﬁ%%’ es can play
brom ne and iodine, with fluorine, chlorlne and

brom ne being preferred. The term"alkyl", alone or in
conmbi nation with other. groups, refers to a branched

or straight-chain nonoval ent saturated aliphatic

hydr ocar bon radi cal of one to 25 twenty carbon atons,
preferably one to sixteen carbon atons, nore
preferably one to ten carbon atons. Alkyl groups can
be substituted as defined below for |ower alkyl.

Lower al kyl groups as defined bel ow are preferred
al'kyl groups. As used in the specification, the term
"l ower alkyl", alone or in conbination, nmeans 30 a
strai ght-chain or branched-chain al kyl group
cont ai ni ng a maxi mum of six carbon atonms, such as

met hyl ,. ethyl, n-propyl, isopropyl, n-butyl, sec
butyl, WO 200-4/101563 4 PCT/ EP2004/ 004396 i sobutyl,
tert-butyl, n-pentyl, n-hexyl and the |ike. Lower

al kyl groups maybe unsubstituted or substituted by
one or nore groups selected independently from
cycl oal kyl, nitro, aryloxy, aryl, hydroxy, hal ogen,

cyano, |ower al koxy, |ower al kanoyl, |ower alkylthio,
| ower al kyl sul finyl, |ower alkyl sulfonyl and
substituted 5 am no. An exanple of substituted | ower
al kyl groups includes trifluoromethyl. The term

"perfluorol oweral kyl" neans any | ower al kyl group
wherein all the hydrogens of the | ower al kyl group
are substituted or replaced by fluorine. Anong the
prefered perfluorol oweral kyl groups are
trifluoronethyl, pentafluroethyl, - 1o

hept af | uor opropyl, etc. The term ’
“perfl uorol oweral koxy" neans any | ower al koxy group
wherein all the hydrogens of the | ower al koxy group
are substituted or replaced by fluorine.



Anong the prefered perfluorol oweral kyl groups are
trifluoronethoxy, 15 pentafluroethoxy

aprmitoessopr opoxy, etc. The term "al kanoyl "
a group RC(OQ-, wherein Ris hydrogen or al kyI %?2004/004896

al kyl is as defined above. The term "l ower al kanoyl "

fadesn tloe aidduly Mher
ALKyl ESI;F% Lovey o L el DS R0, R PESsine
}égsi’él ARph depbesphoryiatinn ploywe r ralk PIRAB iy mqnmca}ae protein

RSO 4 D8y B oped o

sz ydst --chai n or branched hydrocarbon resi due
conprising an olefinic bond and 2 to 20, preferably 2
to 16 carbon atons, nore preferrably 2 to io carbon
atons. 25 Lower-al kenyl groups as descri bed bel ow al so

P EPeahBIbiRS @L:J.;‘?él% A WRSotd il t!l‘éf eutic agents for the treatment
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govver al-kanoy

"1 ower - al kenyl'" refers to a“straig alno
igocdehobes, esd. M@ellercﬂtrpl j 3(5Dg5:q;n4o | efiitehtOpdmidndndiig

t 6'?%%692 ﬁﬁﬁrlg(gv%?%nf:%ﬁ, %0%21; E}gro,}&at o?ﬁh«ﬁ% 211,2531416 g23, Current
\Oysinbo it Oheghicnl Bislbgy] 4L drlﬁ@ﬁﬁﬁtj} d)PP’f;Pas'é‘?nﬁlbltors as therapeutic

“menber edJ@ycl oal Kyl ring. Substituénts usef

5‘98)6% R & fenipef gis @%@mn in srMerali reriear Hﬁd&hm},udmg, for
|
aI kyI a&oyl ?’p#(l)&){efgsa Ky ﬁgl’ %E?%%g"gﬁ’l%% %%Pgimﬁ% ,

| ower al kyl sul fonyl, aryl, heteroaryl and
substituted am no.. Unsubstituted cycl oal kyl are

d. 35 4/ 101568, -5- PCT/ EP2004/ 004896 The
t errﬁ%i’esr % 1¥€W e% 41]6 flﬁ@‘”@%@ ttiops argptferth w illustrate and
defiak '
g@r o lgﬂﬁ% née-r%@% gﬁl&‘g?cﬁé"ﬁf tém?}ﬁilg%ﬁé éc]elifﬁg '&séd ?o descrlbe the invention

ﬁﬂﬁrnlng a maxi num of six carbon atons such as
nmet hoxy, ethoxy, n-propoxy, isopropoxy, n- butoxy,

‘tert-butoxy and the like. 5 The term"aryl" neans a

nmono- or bicyclic aromatic group, such as phenyl or

mp]:msrspbmﬂaﬁh@h thé taras tosdert i024eh Iﬁ?ﬂ? ié%éﬁﬁ BoR¥sting of one to

converPfe substltuent groups. Pre

S BY 9 ape to bwarcasbey ptorhaler al koxy, hydr oxy
| ower al kyl, hydroxy, hydroxyal koxy, hal ogen, | ower
al kyl t hi o, | ower aIkyIsquinyI, | ower io

alkylsulfonyl cyano, nitro, perfluoroalkyl,

&ht sermoy halogeny br "Iaaflw rﬁbi@fﬂ@))’ﬂluoﬂlﬂd\ﬁihloﬂhé }H}}éhnﬁ@ @nd iodine, with
especi al lé preferre

HBELL ﬂF&elz?Pg 1?1'8%%1%16 eing Preferre

- The term “alkyl”, alone or in combination with other groups, refers to a branched
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or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to
twenty carbon atoms, preferably one to sixteen carbon atéms, mare 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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al kyl, I ower al koxy, hydroxy, hal ogen, cyano and
perfluoro | ower al kyl. Exanples of aryl groups that

way200@10$68 i n accordance with this invention _
phenyl, p- tolyl, p-nmethoxyphenyl, p-chlor opheﬁg T”EPZOMOMS%
m hydr oxy phenyl, mnethylthiophenyl, 15

2iswbtityl| et but;ﬂpﬁ*}%ﬁfjrl; n%le%yﬂéﬁr{f LtHié aRbe ?&5 ﬂ@pb{ol}%s may.be

and the.li The term "Il owner ary
| BReostis ‘@Tr Wﬁtedmmnmﬂeme ZDoEps :ha;lebte@ mde@tendenﬂy from

RS ARl Wrast o Piogt. SR0E TR A lower

i alkenoyl HJQW@HikY}ahIOb ﬁiWeﬁl aglﬁmg%%ﬂ{if}éli( ldWer:roﬁﬁjsleﬂgﬁfgh§gé§d substituted
b%ﬁ%/‘%l gﬁye % 12‘?%6&% d leper aﬂﬁé@%ﬂm g:mbu@s triffioromethyl,

al kyl enedi oxy" denot es a d| val ent saturated
h drocarbon nmoiety containing fromone to six carbon
%vP@u%ﬁMngk’ugmMp Towerealbylagredp viersin all the

t]%%:%ggPQ EJF ﬂ%?lg ﬁLI@rE gléc?&l FLUNAL A dq A %cciﬁ)y fluorine. Among

dlhleyirefeardd @eyflnmiddbves] i -~
éﬁene g)iéo 1, 3- plggg’i:/lléﬁnge di oxy. gpentﬁhmoemyl
3}? VEEPRIGRE k. kyI ene di oxy noieties are for med in

a straight chain. 3o The term "heterocycl oal kyl "
refers to a 4 to 6 nenbered nonocyclic ring

et e feprBubroléweralhoxy"ahenms ang 106 Ql{ok)\f\@réup Whereln all the
g%}" roatorf | ected fromthe group consisting’ of
ﬁ%ﬁenﬁﬁ? ﬁhGSBWeB “OFY BLRUP Nﬁﬁ@&ﬂt@t%@m&;&wduw fluorine.
Qiﬂéjéh tHED ﬁfliﬁ
tetra ydr o?ﬁégﬁlﬁe any o %%e EDGA yr gﬁc%ﬂu%ﬁneﬂloxy,
anEERox6 he?tﬁlﬂtﬁ?ﬁﬁfb@io&@% The term

"heteroaromatic ring" refers to a nonovalent 5 or 6
menbered nonocyclic heteroar OITB.tI c ring containing

gt Mf rom tlﬁg‘*faﬁtﬁ?%%?. O o Reren BB AR AP or allyl and
@fks@ 4% A definggahgve. Iﬁlemeaﬁé'icmet ?nl&?aoph’rrefmg ite a@-ﬁl@@}- wherein R
Sragfeetidoar AR aﬁé%*ff%m#ﬁ‘cgﬁs{@é%ﬁ%bévguﬁw@@es are

cﬁ&hﬁﬂ&a&&yﬂ%@ any@athlkaenpEesy ngsen%]e? 2 L8 'ér]kagloyl groups.

contalnlngfromlto4fused ri can

-saturated or unsaturated. The rings within the system

08 e A RS LR SR o
iEtighiackeiR o brmaldae}i}em@wo@aﬂe&idue édrﬁﬁﬁsﬁ{gearpﬁﬁeﬁﬂf@bond and 2

%2 above. a aromatic is defined as m)noci/c ic

S0pBFFipTARLY 2 tarip| carken atosws, anoye prefayiably 2 to ke cathwreatoms.
%b%@ﬂﬁ&ﬁﬁtgfreﬁﬁs of aldefRatRid®: alsth%:enf)J B8 ed 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 usefiil in accordance with the present
invention are hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl, lower ali(yl,
aroyl, lower alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, aryl, heteroaryl and
substituted amino. Unsubstituted cycloalkyl are preferred.
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of ring menbers in a given ring in the ring system
reflects both the fussed and the free ring atons. 15
wbeodiehRsgphar maceutical Iy acceptable salts” refers

conventi onal acid-addition sal Itgs or base- addi lPFEfFP"'OO“OO*S%
salts that retain the biologi cal ef fecti veness and

PriePesrhl edkety” rkhgs @@ffgaoﬁbg% e gxgﬁ'glle% Rt ig A alkﬂfll The term “lower

IV and V and "are for non- "t oxi
ctlkaRy cmerns A éjiFQ@hltﬁ:ham dlsbralrchadg&mm alitoxiy Bt gABDEiaining a

f}% %Iﬁf g}l daaﬁo addi ti on |ts include those

erive rom Fnorg ?I@Sa‘:q:li‘%a% XY R cBIRIPPEXY, 1SOpropoxy, n-
asitdxy, teydbotyxering 86 lilte, hydroi odic acid, sulfuric

acid, sulfamc. acid, phosphoric acid and nitric acid,

and those derived from orgam c acids such as

eg{anes c’)ﬁﬁ%m gl% oxa B %ké%o%%@%lgﬁ)%p,as&da,as phenyl or

cmaphthy]a wibdch Ertaisudns’amtdd dr%&bsﬁhﬁéd @?ztcﬁﬁg%itﬁtﬁn%@gﬁsﬁtuent
s i ncl ude

b -addit
H0ubd dBﬁfJé%r&d SEaeRos Ao s £ laer o emanpreny lower allyl,

?ig??gkn%t hyl ammnl um hygr oXi ggﬁ%lkl;ﬂe @h@%w&ﬁower

Jioeyago, nitphpentiuemmalky| aﬂxartyqzinairdyil eyl alttyrrg) lower

[ chni u wel | n

s oAbk R nh SR, T e AT Rot Bereghspbetisgents axe lower

ambylpnwer@ﬂkm@s B%B«ﬂidxwhalﬁ 8h 0%%96' Ad erﬂﬁﬂoﬁ’méf dl¥yl. Examples
r% 510| ubility o con‘poungs % }éy

& arylsravps teatonanbe peedh geawdan@wmﬂhﬁ%@ 1mhnuenyufe phenyl -

BB é@a@@ﬁ%&l eyt RfpetlSibiopheny,

prEmthyl-j-mieophenyl| ebadieBldo Ouﬁﬁ@%ylfa@fdm&ﬂ(e' )
RtNHZN-Ra N~ Ry H2NJ, R Re Rd (1) 5 or

. pharmaceutical ly acceptabl e sal ts t hereof, wherein A

. TheRePm ‘Wwhs akg#%ﬂ#ﬁﬁ@%ﬁé%? IS PR ma\‘;'vﬁ?ch-one or more

hydr ocar bon ri
hydrogen atoms is/are replaced by an aryl group. Any conventional lower alkyl-

aryl may be used in accordance with this invention, such as benzyl and the like."
The term aralkyloxy denotes aryl lower alkoxy groups such as benzyloxy, phenyl
ethoxy, etc.

The term “lower alkylenedioxy” denotes a divalent saturated hydrocarbon moiety
containing from one to six carbon atoms having terminal oxygens which are placed
.t the end of the lower alkylene chain and connect to the rest of the molecule. The
preferred lower alkylenedioxy moieties are 1,2-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 mbnocyclic 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.



menbered unsaturated or- saturated ring that contains

at | east one heteroatom selected fromS, Nor 0, R
ioRyEnegeh or | ower alkyl, 10_Ra is hydrogen,

alkyl, 0 S-Rl4 0 -[CH], -C OH 15 [CH2] n- CH2- (‘5!5[1e 20‘“’“‘”396
or O [CH2]o CGNRlo,R11 , Rb, Rc, Rd, Re and Rf a_re

eallte temie hehetentomasielrant @efd 0 i SO SONSHIEHPGed

| ower al kyl, halo am no ower

aIIﬁoﬁg(fyCYIﬁ %&Eﬁ”ﬁf OT{ARG XS W&@J@i@g 191101‘.11/\6 ito gldeylbon atoms and from 1 to
al zkkét%rdit@ﬂﬁé'seléé%‘écf Fioed Bieiogﬁhﬁt ishlng\%lgtgg% Riirpgen or sulfur.

perfluorolomeralkoxy ary
Res tRysreferred hedyroarahkio (gyélapﬁ ae, m@l@ﬁ@@’ﬂzﬁo\g@enﬂ ‘thiazolyl,

I al kyl, substituted al kyl

2@&%5@@'£%%?-PCT/ EP2004/ 004896 O 1 | -R 2 -NH

-CRl2 O HOG(CH2)v 11 0 5 or tw of Rb, Rc, Rd,
when present on adjacent carbon atons on

Re and
%e@f%wmr P2h @5%%118’{%111 \aikless ogeviserdesizriatedn denlotaver ring system
ah&ﬁiﬁﬂﬁ%‘f?&% o F BT RO Y LS e of Pnigigrated. The

phenyl ri'ng, sard ring

r EVgS Withiadhe spsteheam&mdtedl frogn Mdrﬁaﬂ& dy@ R)%‘llgq ”Eet@foaroma’ac or

id h
10 5 B 2Pt S loh otanromgtic it cronycloali]

ﬁgt?‘egf gﬁée;/ %(F%ﬁgliwk §1/s| é??vtbeéﬂkgal%n‘iéfﬁé ekl e s mo nocyclic unsubstituted

aryl, particularly phenyl. In the above given defintions of these terms, the number -

of ring members in a given ring in the ring system reflects both the fused and the
free ring atoms.

15
The term “pharmaceuticalljf acceptable salts” refers to conventional acid-addition

| salts or base-addition salts that retain the biological effectiveness and properties of
the compounds of formulas L IL, 111, IV and V and are formed from suitable non-
toxic organic or inorganic acids, or organic or inorganic bases. Sample acid-

20 addition salts include those derived from Inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid
and nitric acid, and those derived from organic acids such as p-toluenesulfonic
acid, salicylic acid, methanesulfonic acid, oxalic acid, succinie acid, citric acid,

~ malicacid, lactic acid, fumaric acid, and the like. Sample base-addition salts

25 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 chemlcal stability, hygroscopicity, flowability and solubility of compounds.
30 See,e.g., H. Ansel et al. » Pharmaceutical Dosage Forms and Drug Delivery
Systems (6th Ed. 1995) at pp. 196 and 1456-1457.

—
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R5, R6 and R, q independently are hydrogen or | ower
alkyl; R7 is lower alkyl; 15 ) R13 is hydrogen,

V{/8 1 &_E%I benzyl or phenyl; Ri o, Rll-and Rl12 are
[ tly

hydrogen or |ower’alkyl; and 20PH{ER0040048%
and v are independent integers fromO to 4. A

di f '
E el Gl o ARl {80 b P LB 5T °°

formula (1-A) R HNN-Ra" NHNNI j R~ 1 A %R
25 WO 2004/101568 -9- PCT/ EP200@/ 004896 wherein R is
hydrogen or |ower al kw. Ra2s hydrogen, |ower

alkyl; 0 -S-R14 50O §-6Ga [CH2]. CH20?13 .

or 10 o I, 0 R0/R11 Rb" and R " are
I ndependent |y hydf?é%y, al kylRb | ower al kenyl
| oner al koxy, S

perfl uorol oweral “&I
- NRsR6,

Re Rd (D

or pharmaceutically acceptable salts thereof, wherein

A is a 5- or 6-membered unsaturated or saturaj:ed hydrocarbon ring or a 5- or 6-
membered unsaturated or saturated ring that contains at least one heteroatom
selected from S, N or O, |
R1is hydrogen or lower alkyl,

Ra is hydrogen, lower alkyl,

i
—S-R,,
I ,
]
—I[CHglp ——C——0H >
0
—[CH;——CHy——0R,; > or

——[CHgly——C—NRyo.Ryy >

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, -NRsRs, RS-, alkanoyl, alkanoylamino, carboxy, aryloxy, carboxy
alkyl, substituted alkyl, or |



15 R’TSO -C-R12 -NH-CGR12 O HOCG(CH)v O
phenyl , hydroxy, perfluorol oweral koxy, or phenoxy, or
Bﬁﬁcﬂ@%n%%' when present on 20 adjacent carbon atons
on’ the phenyl ring can be takeﬁgrogether t o f or REHEP2004/004896
| oner al kyl enedi oxy bridge or a ring systemfused to
the phenyl ring, said ring system containing one or

t wo r“ngs'fused to the phenyl ring with at |east one
of saild rings %/ O 2004/ 101563 -1 o- PCT/ EP2004/ 004396
i N sard s{&t em being either an aromatic or
heteroaromatic ring and the renmainder ring in the
system if any, being a cycloal kyl or heterocycl oal kyl
r bng; nR5—Re—-ang R14 i ndependently are hydrogen or

| ower al kyl 5 i s’lower alkyl; R13 is hydrogen,

| oner aIkyI“ benzyl or phenyl; to Ro, Rii and R 2 are
i ndependent |y hydrogen or |ower alkyl; and ‘'m n, O
and v are independent integers fromo to 4, or

p _rrggbeuti | ly acceptable salts thereof. 15
P errigd ¢ unds as “defi ned above are those,

wherein|R 'is hydrogen and Re' and Re" are
substitpted on adj acent carbon atons and forma | ower
al kyl ené di oxy brirdge. 20 Qther preferred conmpounds

80 0 SR8 86 O ST DU o o e
aploany ];ann@ daaH:tmtakgg eopethentd fornt @m&viﬂlkﬁ@hgéio&?gﬂmfge oraring

at 0 orm.a fus amati ¢.rjng. er preferre

CoRBOhRRe t&‘@fﬂ?‘ﬁggf Hpeviria Fjl@g?%?@? ORI @B gwo rings fused
afpcthRipheaylrigp RatH htlegs: O 4488 ﬁgﬁs ?ﬁ&gg%ﬁeglgg)eﬂ{k either an

the phenyl ring and taken toget orm a
hoerag r rhateroarpmgticariog and the remainder ring in the system, if any,

10 being a cycloalkyl or heterocycloalkyl ring;

| R, 7R6 and Ry, independently are hydrogen or lower alkyl;

15

20

25

Rris 1ower altkyl;

Ri3is hydrogen, lower alkyl, benzyl or phenyl;

Rio, Rizand Ry, are indeﬁendenﬂy hyarogen or lower alkyl; and
m, 1, 0 and v are independent Integers from 0 to 4.

A preferred embodiment of the prése’nt invention relates to compounds as defined
above, characteriséd by formula (I-A)

-A




Wand Ra are independently hydrogen or |ower alkyl.

O her preferred conpounds as defined above are those,
wherein RR" and Rc" are 30 attached on adj acent

BEOH %8s on the phenyl ring®and forma two PERTERE/004896
ring systemfused on the phenyl, one of said rings

behn .a heteroaromatic ring or a heterocycl oal kyl

r d the other being an aromatic ring WO

2R04 B{EB68n vt lowdGlkfP2004/ 004396 Ot her preferred

conpounds "as defi ned above are those, wherein Wand Ra"
aRe 1s biideqgend bnranyallggidr ogen or | ower al kyl and Rb" and
Re" are independently hydrogen, |ower alkyl or |ower
al kenyl. 5 Qther conmpounds as defined above are those,
wherein Rb" is [ower al kenyl cand Re" is hydrogen.

Ot her conpounds as defi ned ablove are those, wherein
Rb" is lower alkyl or hydro: siifand RC' is |ower all
yl. 10 O her preferred conpognds as defined above are
those, wherein R, 'and Ra" are hydrogen or | ower

al kyl, Rb" and Re" are individually hydrogen, hal ogen,
trifluoromethyl; and trifluoromethoxy; and 15 one of
Re" and Rb' is other thg\gggyd_mg@_._%ﬁer preferred

conmpounds as defined ab &re those, wherein. Wand

Ra" are hydrogen or |ower alkyl; " 1s hydrogen or
hal ogen; and 20 Re"™ is hal ogen, tro, |ower al koxy,
phenoxy, hydroxy, hydroxy | ower kyl 0 HO- G (CH2) v
or - Rg 25 v is an integer fromo to 4; Rl2 is

hydrogen or | ower alkyl. Qther preferred conpounds as
defi ned above ar e—t—hco}Q]n—wheHgLn_Bh": i s ,hydrogen or
hal ogen and Re" is nitro, hal ogen, p:henoxy, | ower

10 al koxy, hydroxy or hydroxyal kyl. 30

——[CHy[,——C——NR;g,Rys > .

Ry"and R."are independently hydrogen, lower alkyl, lower alkenyl, iower alkoxy,
hydroxy lower alkyl, perfluoroloweralklyl, nitro, halogen, lower alkanoyl, -NRsRs,
_15‘ RS-
| o)

NH C—Rys

phenyl, hydroxy, perfluoroloweralkoxy, or phenoxy, or Ry"and R."when present on
20 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



O her preferred conpounds as defined above are those,
wherei n WD 2004/ 101568 -12- PCT/ EP2004/ 004896 0 Ra"is

is Il RI2 RC' is hydrogen or | ower
gﬁéﬁgﬁgﬁﬁ@ s hydrogen or |ower-®&lkyl. 5 O her PCT/EP2004/004896
preferred conpounds as defined above are those,
hydr o 0 ROGCG(CH2)v_and

leiﬁ; g%‘i]n X %Jm and l?"%lgﬁal&eq oma L0 ﬁ@ep&a'rog;@(:ﬁ%g dg@éfphe remainder

Orfllhg)l’!ﬂﬂleaﬂylﬁwm ifl ble‘fh Aeyabati h
t han hydr ogen. O:Eg}rr pre er?edat?g’npogglgaﬁo%&%%l %glg’
above are those, wherein R and Ra" are |ndependently

RERRISRT kpYBeaBitt eoBbdtn SRSi el o

5i ndependently hydrogen or |ower alkyl; R7 is |ower
[ ; s hydrogen or |ower alkyl; and 20 one of
Rﬁgx @&ﬁkﬁg ot her than hydrogen. Qther preferred
conpounds as defined above are those, wherein Rai, is

gn CH2-OR13 or (CH2)m C-OH 0 WD 2004/ 101568 -
131318 egergdawendB9b beRid arpheyst;ogen, phenyl ,

benzyl or lower alkyl; and mand n are |ndependent
integers fromO to 4.

10 Rug, Ruand Rizare independently hydrogen or lower alkyl; and
m, n, 0 and v are independent integers from o to 4,

or pharmaceutically acceptable salts thereof.
i5
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.

20 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
25 Ra"and Ry"are substituted on adjacent carbon atoms on the phenyl ring and taken
~ ‘together form a fused heteroaromatic ring; and
Ri'and R,"are independently hydrogen or lower alkyl.

Other preferred compounds as defined above are those, wherein Ry" and Re" are
30 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



Y :
Ny

O her preferred conpounds as defined above are those,
wherein 05 p'"is -CH2 -1-NRIORI1 Ro and Rii are

tly hydrogen or | ower_ alkyl. Another
WB%%? #} of the present inventlion relates toPCI/EP2004/004896
conpounds as defined above, characterised by fornula

| - HN, I z R', "
e mr et e s Gl i hae T onberEn fagpd Ra"are
Ciorepbmnddaigly hpdtogeh @r 2ohet AP APRE" m&‘%‘t@ ﬁﬁerpeﬁubﬁey
p Si st of _ oxygen, sulfur nitrogen;
%@%@ﬁ@%ﬁ@‘éﬁréﬁq’ﬂ ehdgwer atlgnyl. Ra" i s hydrogen Iovver
alkyl, O I -S-R14 O [CH2]m - C-OH is'
_[CH2] n-CH2-OR13 or 20 0 Il [CH2]o C NRLO, R11 WO

5 %&ﬁrb@ﬂrﬁ:’;ﬁﬁm&?l&s deOeERBO04 A8OUERE, wheret By, Ris' Tawer alkenyl and R."
i .nhdependent | y hydrogen, Iomer aIkyI | oner al kenyl,

10

15

20

25

30

1§ @ERoay,

- Other compounds as defined above are those, wherein Ry" is lower alkyl or

hydrogen and R." is lower alkyl.

Other preferred compounds as defined above are those, wherein

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

Ry"and R, are mdmdually hydrogen, halogen, tr1ﬂu0rome’chyl and
trifluoromethoxy; and

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

Other preferred compounds as defined above are those, wherein
Ry and R." are hydrogen or lower alkyl;
Rp"is hydrogen or halogen; and

R.'is halogen, nitro, lower alkoxy, phenoxy, hydroxy, hydroxy lower alkyl

I
HO——C——(CHo}y —— 3
or
. Q
- —lcl—-m—— Ria

v is an integer from o to 4;
Ru21s 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.

- Other preferred compounds as defined above are those, wherein



hydroxy | ower al kyl, perfluoroloweral klyl, nitro,
hal ogen, | ower al kanoyl, -NRSR6, R7S-, 0 -CR12 NH

.5 0 HOG(CH2)" O phenyl, hydroxy,
\p’)‘}erqrof}%%%ﬁéomeral koxy, or phenoxy?*~ or RC' and ROFGHABRI004/004896
present on adjacent carbon atons on the
heteroaromatic ring cay be taken together to forma
| ower al kyl ene dioxy bjpidge or a ring systemfused to
the heteroaromatic ri n!%, said 1o ring system
cBatiahpdrogeonBy'ds TWo ¢imgs Tlésed to the

hat.er omaticl rin fth at |east one of said rings '
ﬁ° 3@%&?@&#%%&&4 her an aromatic or
hggoeig@?ﬁﬁj@h@rloweggl@pd the remainder ring in the

~system if any, being”a cycloal kyl or

heterocycl oal kyl ring; 15 R5i R6 and Rl14 independently

OB aeEt PnaP s St haed fhovs msibhom. wEdsin

RRb aadR Rize Ird@ogerdependent |y hydrogen or |ower al kyI

~and m_n, o and v are independent integers fromo to

- 10

15

4 or pharmaceutically acceptable salts thereof. 25
Preferrled conmpounds as def.i ned above are those,

wHi€retHT ) (a-e)ateter (?r omati c- ring containing
sul fur as the only het®to atom WD 2004/101568 - 15 -

RCE P20 G048 36t0 £ her preferred conpounds as
[ Aabove are those, wherein Rb-- and R -, are
_d}g %‘b‘gﬁﬁ %Vdﬁ‘?&f‘rrb@%lﬁ’weﬁ l8deandr | ower al kyl. O her
e above are those,
18 GBS gnaqme %eﬂgc %b%pdfsfd ﬁg%lr

erein ogen, or Rl12-C

- Other preferred comipounds as defined above are those, wherein

Ry and Ry" are independently hydrogen or lower alkyl;

- Ry"and R¢"are hydrogen, Rg R N-,

‘NH C—Ryz

|
l
0
R7S';
Rsand Reare independently hydrogen or lower alkyl;

- Ryislower alkyl; -

20

25

Rz is hydrogen or lower alkyl; énd
one of Ry’ and R."is other than hydrogen.

Other preferred compounds as defined above are those, wherein
Ra“ 1 5

{CHy);, CHa

ORg3 o

———(CHp)y——C—OH

0



Il O Rhis hydrogen or |ower alkyl; and one of RC'
and Rti' is other than hydrogen. 1o O her preferred
\%g)r%gy ds as defined above are those wherein RO" and
' 156t t ached to the heterolf&tomring on adjCIeERINOL/004396
carbon atons and taken toget her wwth their attached

ons a,fu rin Q her preferred
%85%@%%5& HEWﬁeg &B(EQ% Ay fﬁh@sén dwherein (E) is a
15 ined 808 @dndleht HSR0EHRIJY AN OXygen atom as

the only hetero atom Cther prefefred conpounds as
defi ned above are those, wherein (c) is a

2R R e ErbRRRE: ekt R

rel ates to conpognds as defined above, characterised
by formula (11):||[NH2Z2 NRa N\ \ Ro H2ZNIN A Rc Rf Re

{.! D—eyy, phar face I |y acceptable salts thereof,
5 \/Pﬁrerlél n 25 |s a 5- l]{ﬁ_\’l msnbered unsaturat ed or

sat tur ated or
s%foﬁﬁ ring @Eﬁ?@r&lﬂ%ﬁﬁ)g&g‘% %Vg?f het er oat om
selected from S, Nor 0; Ra is hydrogen or |ower

Fénz% a?fgx}% 2004/ 01568 -16- PCT/ EP2004/ 004896 Rb,

of ﬁ@gﬁ@ﬁa@mm yelagesdorcompasdstasalefined

M@Mb@&is@abgfonﬁﬂy 9. | ower al kyl, hal ogen,
: am no, acetyl tyl am no ydroxy, al koxy, car boxy,

10 aryl oxy hydroxy methyl, carboxy al kyl, fornyl and
substituted al kyl, vviththe proviso that if Ais a
6- menber ed unsat urated or satur1ed ring, then 5 Rf is

sel ected fromthe g | ower
al kyl, hal ogen, am no

I-B

wherein

® isa 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms |

selected from the group consisting of oxygen, sulfur, or nitrogen;
15 Ry'is hydrogen or lower alkyl;

R."is hydrogen, lower alkyl,

ﬁ
—S—R
1 14 ,
o
[CHgly ———C——0H ;
O
—[CHadh——CH;—0oRr,, > or
20
O

|

——[CHyJy——C—NRya.R11 ’



acetyl, acetylam no, hydroxy, alkoxy, carboxy, aryloxy
hydr oxy met hyl, carboxy alkyl, fornyl and substituted

I . t her enbodi nent of the present invention
é%*%#%%ﬁgﬁ compounds as defined*10 above, PCT/EP2004/004896
characterised by formula (111): NH2 NRa N Rb Rc H
NN +Rd . He (111 r. pharmaceut.ically acceptabl e
SAF taédtﬁiﬂﬁ%&%@eﬁ%ﬁ&%ﬁ’ RS aren DoV Bnake By nger alkoxy,

15yRvyowet SRYBDA8H] b , )
h 3ér oé{gn, I om&?ﬁ% kyl, hgﬁggé%,%r#ttg ?’?{lﬁgg%gtlg% ’er alkanoyl, -NRsRe,

a y, carboxy, aryloxy and substituted alkyl; Re is
i ndi vigual | y sel ected fromthe group consisting of
hydrog n, | ower alkyl, halogen, am no, acetylam no,
hydroc§, al koxy, hydroxy nethyl, carboxy alkyl,
fornyl‘aﬁ@h%pbstituted al kyl; 20 Rd is selected from
the group consisting of hydrogen, |ower alkyl,
hatrogé, —mToxF2 al koxy, carboxyal kyl, al kyl sul fanyl
and acetyl;' e is selected fromthe group consisting
of hydrogen,!l net hoxy, hal ogen and substituted al kyl;
and Rf is hy@rogen, al koxy, |ower alkyl or hal ogen.
25 Anot her preferred enbodi nent of the present

i Heertonr—r@gles—t0 conpounds as defined above,

10

15

20

25

char actJBri sed by fornula (1V): WD 2004/ 101568 -17-
PCT/ EP2D04/ 004896 NH2 N,RIb N HN
0

~ phenyl, hydroxy, perfluoroloweralkoxy, or phenoxy, or R."and Ry'when present on
adjacent carbon atoms on the heteroaromatic ring can be taken together to form a
lower alkylene dioxy bridge or a ring system fused to the heteroaromatic 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;

Rs, Rs and Ry, indepéndently are hydrogen or lower alkyl;

Ryis lower alkyl;

Risgis hy&rogen, lower alkyl, benzyl or phenyl;

Ruo, R;l and Rz are indépendently hydrogen or lower alkyl; and

m, n, 0 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.



10

2 Rd'" -"NRe'" (1V) or pharmaceutical acceptable salt
thereof, wherein, RV is selected fromthe group
B8NS hH.Styl of hydrogen, |ower alkyl, hal ogen, am no,
‘ggg?%?ghgﬁo, hydr oxy, al koxy, hydroxy methyl, &&IHdRYI+004896
al kyl, nitro, acetyl, carboxy, s aryloxy, fornyl and
i " . e, Jare each i ndependent |
S RS fepredidboudts A8 At B G R P BREN T T R ae
anklgbendeaithylendrogen e logee by lawirndkythy dr oxy, al koxy,
hydroxy nethyl, carboxy alkyl, nitro, acetyl,
carboxy, aryloxy, fornyl and substituted alkyl; or 10
Rothe2RgefRered TRk Ha e .
un§at3?ayed agﬁggfﬁggﬁé%eg?%gﬁﬁﬁg%Eﬁ%@%&%fﬁ@gg?n1east
dheaheReris hytoegeseloact ed fromS, N and 0; and X is
gﬁlected fromthe group consisting of S, N and O.
referaply, RV is hydrogen or lower-alkyl. 15 Stil
anot her|| enbodi nent of the present invention relates to
conpounds as defined above, characterised by formula
Re"Rb NH2 NFRa N Rd H2NN I Re Rh Rf Rg CV)

(V):

rmaceutical l,y acceptabl e salt thereof, wherein
%gm%gr@” rae}}é}’ﬁ&@ endent |y hydrogen or | ower
aleydfR.Athd Ry 'Sebeitdradah b 4is) 9r oup consi sting of

hydr ogen, |ower al kyl, halogen, nitro, . acetyl,
al koxy, carboxy, aryloxy and substituted al kyl;

Other preferred compounds as defined above are those wherein R."and Ry" are

attached to the hetero atom ring on adjacent carbon atoms and taken together with

- their attached carbon atoms a fused phenyl ring.

15

20

25

Other preferred compounds as defined aBove are those, wherein ®is a

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

Other preferred compounds as defined above are those, wherein @ is a

- 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 _

Ais 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



10

15

20

WD 2004/ 101563 -18- PCT/ EP2004/ 004396 Re is selected
fromthe group consisting of hydrogen, |ower alkyl

“OSbhSt of individually selected fromthe grou

consi stdllfr}% of hydrogen, |ower alkyl, hal ogen, %§ﬁ1§’6‘904/@04396
acetyl am no, hydroxy, al koxy, hydr oxy met hyl, carboxy

aRK)’RC RALIUIRANRY cql Eﬁié&f 1 %ﬂ? s@ected%%?ls é,?ﬁu]s %anmtmg of

from the group consistin rogen,

haydngean, loyar ally), haéfbgemx ﬁnnnar bmyla bkadﬂanﬁh&’ﬂlﬁﬂoﬁc?m&kow

RERORT sy Bty S ggﬁtaﬂ's%gr e e A RyIAd ally,
awithRhe ippoiive HRAGNA idh Bofﬁé Per ) Al sa a?&f Ping, then

10 Preferred conmpounds as I ne ove are t
lsgietecied fremsidleamoap Cﬁnslstlhgd:f &Jg'émgeneldwdr alkyl halogen amino,

oyl Sl e D sy Senel o UL A1 oy

ohlhplfqﬁmﬁrdmdrm&)bﬁmt@&bﬂ 1Rb i s hydrogen or nethyl; 15

Rc is hydrogen, |sopropyl or methyl; Rd is select ed
fromthe group consi stl ng of hydrogen acetyl,

C BiHm

CREREK BNk b pr S O FEIBE s o cefned
slovet durbetonsedby fomupad@H3i sting of hydr ogen,

chloro, amno, nethyl, nitro, fluoro, acetyl am no,

hydroxymet hyl _, met hoxl H,hygfFoxy, _car boxynet hyl ,

car boxy- 20 ethyl, ethoxy, ‘or‘aTRatrrquoronethyI and
irsopropyl; Rf is selMct** t hBbgr oup consi sting of
hydr ogen, net hoxy, | or g brono, nethyl,
phenyl, ethyl, tg N “ace (i ul fanyl ,

met hyl sul f anyl , ﬁydroxy, vrnyl oxy, carboxy
ethyl; Rg is hydrogen fluorgs TOXYRq
trifluoronethyl and chloro; and 25 Rh 1s hydrogen,
nmet hoxy, nethyl or fluoro. O her Ekéferred conpaunds
as defined above are those, wherein each of Rd and

m,ph@m@%ﬂauﬁcc@ﬁﬂbﬁ%ﬁm@e&ﬂ%ﬁﬁ%m ndependent |y

form.a part of "an arene ofr heterocyclic group.

o iethyelr Omreme]rom aﬁc}'ﬂnpounds as defined above are
B8 Se1ME] £b0 £ U%ggp Igohsm%ng of hydrogen, lower alkyl, halogen, nitro,
acetyl, atkoxy, carboxy, aryloxy and substituted atkyl;

Reis individually selected from the group consisting of hydrogen, lower alkyl,

~ halogen, amino, acetylamino, hydroxy, alkoxy, hydroxy methyl, carboxy alkyl,

formyl and substituted alkyl;

Rd isr.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

Rf is hydrogen, alkoxy, lower alkyl or halogen. _

Another preferred embodiment of the present invention relates to compounds as
defined above, characterised by formula (IV):



10

15

20

and Rf, Rf and Rg, and Rg and Rh i ndependently forma

part of a cyclic ring group selected fromthe group
of thi ophene, phenoxantln i ndol e,

~&8Q§%§%g§9 cycl oacetyl, or aryl'’group. 35 WD PCI/EP2004/004896

2004/101563 19- PCT/ EP2004/ 004396 Pref erably anong

t he conpounds of formula I, 11, Il, IV and V are those

conmpounds where Ra i § TR0 fron1hydrogen nmet hyl ,

bi phenyl - 4- yl net hyl , oxy Mermzyl , ~“hydroxy ethyl,

carboxy nethyl, 2- gt hyl , and

di met hyl car banmoy! hyl Rb is hydr ogen or nethyl;

Rc is hydrogenH,NSopihbpy |; _Rd is selected

fromthe group consisting of Gxdg énd’ acetyl ,

car boxy-ethyl, chloro, ethox | uoro, nethoxy,

‘nitro, phenoxy trifluoromethyl apd methyl; Re|§

selected fromthe group consisting of hydr ogen(

odtl ity meanirtieal a@@é]%}lfﬁble dalit thereof1WhbtdiQr 0, acetyl am no,
oxy, hydroxy, car boxynet hyl ,

gﬁégg ec%gﬁgﬂm £ BHYYD CHTFRING OEhjr&ngm,dn‘B?BhﬂkYbrldlbgen amino,

[ up_c istin
e LaRIo, by, SRS PP Tl SRR R, Rt e, cazboy,
phEloyy, foemhi/andsubsimaltedaﬁ@i yl, ethylsul fanyl ,
[.f an dro Vi t ho car box

e R o e sy bt T bk grovp comsisting of
thyidi m&m BRd]GHhO gﬂ}n
rrgitho%g?f Eﬁky d‘gggr%ﬁ %@e pre I%’ﬁ &%gglkoxytwdmxy

kyl nmta@s, atetyl, calrbtbxy, layylary, formybandeskstituted alkyl;
&)rrpounds where each of Rd and Re, Re and Rf, Rf and

g and Rg and Rh 20 independently forma part of an

Mhﬂdf%’é{ﬁl@n@r HEbLE QCYEbLG e IR Eé’dﬂl?ﬁ%d@ﬁ:@ﬁ
rrgqundﬁgbove%s V\,hefge Rd aﬁd Re, EQe and ’Eura’(cjedrmgthat

niHRY A a%tr@qdheter%r@g@ﬁal@medﬁr@mrﬁmaapéﬂ aoid a

I r t up consi sting
o e o B St e N Pl e
cycl oacetyl, or aryl group. 25 The preferred conpounds
QL_}hﬁg gg of Fornula -A and |-B above are
tHHEEELE Rpwes-aldr ogen. Particul arly
preferred anDng those classes of conmpounds where Wis

‘hydrogen are those conpounds where Ra" is hydrogen or

Soiemagh@ygmbodiment of the Present invention relates to compounds as defined
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, qarb 0xy, aryloxy and substituted alkyl;
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25

30

35

. conmpouds |

30 There are many different enbodi ments of the
conpounds of fornmula I-A. The nain enbodi nents of the
conmpounds of fornula I-A are first, those conpounds

wWakeretRs8 and R-" are present-m the phenyl ripga/mEBo04/004806

the conpound of formula I-A on adjacent carbon atons
and taken_toget her forma | ower al kylene dioxy bridge.
Rihis sedected inva) ohe grovguocoresitting &f hjhbsgen dowen allyl ofnsisting of

PRy (el o tae SRR e bR of BiG oae, rerelpdraloen,

4R, Besylh ) B8 811cAY; hilebxErea®dl, Qg@@i&gft aéllﬁérlt, formyl and

their adjacent carbon atons’to forma fin
gubsttitted allRd; phenyl ring. The third major enbodi ment

P08 SRS AR e iy, g, s

dlkost, carthoghiigitaletHamd apduteR1: f orm a | ower

. al kyl enedi gxy byidge, these brjdges preferably
Reinwlacted St bee BEpUmees dneiiiuaiogen, mpdiosgbegen and

B8 hmeng of the compounds of fornula I-A are

ose conpounds where Rb" and RC' are substituted on
Riljsirghbgeny dGnxatoievandkylademloden.t oget her wi th
their attached carbon atons forma fused ring system
containing froml to 3 fused rings fused to the phenyl

ﬁe@&r@dvcéﬁg)o%ﬂ@%@%ﬁ%_fedfa%whﬁ ﬂhhdge wiliRig! ass of
th o} t

s enbodi nent are ose conpounds where

Riis selenged Syogn dydfogsed maihylh bigiteeryl4-ylimeghgh hiytieoxy benzyl,
oIpoun f fornmula J-A_ .can contain one,, :

FEBRY Bl BORY bfbehiy Rt T g immo by lcgpamoyimethyl

Rgﬁﬁ%@l@g@ﬂ@&irﬁe@ i/ or one 15 aromatic ring. In the

enbodi ment where Rb" and RI" forma fused aromatic

dpgerRnisoRonys opmethylabl y hydrogen and Ra" is

R{ ko

R FIERs Y SR RO Eo M o BT rtPondsihd, FERB et chloro,

ahotfhdludrbagrtbbxy, @:@mpphmﬁgﬁmﬁmmym ﬁﬂﬁh#ger e
er wwth their attached

Rb'_'so%ﬂéj R% Whgﬂ taken toget .

Raissiecked from Shogrrup sppsestmgsddussess o shbmes pERPgethyl, nitro,
1 ti ' h '

25020 0 RSO LA R ol e, oo

ethiyl lethdxry, fdninsals exdiinotomgthy] mnbdpremtd; of t he
nmpopnds. of  fornmula |-A another. class of co uj ngs
KPS selrotel Bom i erororsishpe % hdross pRkIoTo, Huoro,
it [ d b
R Byt A B L iny
oy, sgnply ptloncyt barboaynetudd of formula 1. 25 These

s S R B e

RAds BdrogeaBietiEo:ty, fgsthyl 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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In the third major enbodi nent, Rb" and Re" are
i ndependent groups seperately attached to the phenyl
noi ety in the conpound of formula I-A One of
woomiwasds 30 within this enmbbdi nent incl ude OMEVNED 4896
where Rb" and Re" , are independently hydrogen or
| oner al kyl and Rb' and RO" are independently
Ptafdradde amdrgyide catkpydungs of fonmenl zal, Ke Ay, IV dmd Viers those
referred.group of conpounds, |ower allcenyl denotes a
ﬁﬁﬁ%ﬁﬁémﬁaﬁ phatl ¢ hydrocarbon substit uent

REQD bl E MRy :I P, ‘bé‘%}?é}iyl—@ﬁrﬁﬁ’ét Mw%g}

unsubstltuted ’bond in‘its’structure.

ﬁDhﬂ(%SaﬂT,@H IIR@HFEPEWJY@@S@@I preéfionedylagrbupopimethyl;
| I k | th
R§q%g§ﬂ%%e%%1er e I % s hedroner and B and B

is hydrogen and R and Ra,, are

Rbﬁ@lhp&mgem ismphypiﬂ@gemethyl | oner al kyl. Another class
conpon wi,thin the conpounds_of formula I-A Where1
R%BB @ﬁ@r@m e%%éraﬁ of hpdtogenerresylarerhopsehyl, chloro,

:Eyﬁ'ﬁ’ogen, ’ lﬁpg}luor g%}lgﬂghgﬂ%g%?er%%
Reris ﬁélamedrfemﬂl?yﬁhe grmﬁmnmftﬁngmf ’g]éjnimgah}(dﬂmo pne:hemieﬂwl nitro,
trifl t t 0 an
T, a%%%r?”e S e RiS vet o8y IR o mb ST ERE By, carbosy-
1?.13@ mgﬁulﬂﬁef&nmwafem@re i.t her hydrogen or

wer ass o

10 "Anot her dunds within the
RE u&b@iecrted tfram tR)gT(mpjc:dReisth@ Ufghydrdg@m,dneﬂhoxgeqﬂﬁom dhuoro,

bR SR e R BRST el past
hp@leﬁgxymym’y@h@ggy cRFbdRy &t aI ltyl. Among this class

conpoun , conpounds ere Wand Ray are hydrogen or

ngde\bv geph flaoeo, Tsethory drtbgromethyl euteehlera sadof

R e Pt SR IEEn Anotner cl ase o
conpounds are those where RC' is: O Il . HO C- (CH2) V

A? 0, pref_erably,Ra%r%ongz; %1e compounds of formulas I, I1, I11, IV and V are those

compounds where 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. Further, the

compound above is where 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.

“The preferred compounds of the Compounds of Forinula I-A and I-B above are
those compounds where R;' is hydrogen. Particularly preferred among those
classes of compounds where Ry 'is hydrogen are those compounds where R," 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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Vis anintegér fromO to 4; R12 is hydrogen or | ower
alkyl. In this enbodi nent, RC' can be either an
al dehyde, where R12 is Hor a ketone where R12 is

woOamerioaiskyl . Also in this regaed, Rb" and Re" pcG@iP2004/00489¢

each be a | ower carboxylic acid groups. 25 In
accordance w th anot her enbodi nent of the conpound of
Winrthel ddjdcentiensborRtb manich feEHh aanﬁgistjrst@ﬁﬁﬁﬁeﬁ to the phenyl Ting,

bst.i tuents there are those co ere W
T ik BB et RatS Bitaoss Coomerads rhere BaiRoR. aad
, or NH CR12 or 30
indyighgn %?%%g%ﬁ%%ﬁ’he Ei%oom 004896 “R5 and R6

are mdependently hydrogen or |ower alkyl; R7is |ower

B e et 0 A SR U005 i, s

kil gmmgnmﬁgm&ﬁ or@éHeh tHREe chibdh@ogRMpund of

fornul a A are independent substituents are those
cl ass of conpounds where Ra" is (CH2)n -CH2-OR13 or

S O S S e
dmpMd&whereRlei &@Rﬁi airaklpstitydedgandicechov@bonakéis.and taken
r ef er ab) 0 In addition, Rb" and RC' can be
foge ﬁﬂéﬁ theig |a#%§é%%arﬂe9n atpmefiarmm fised rngsosierecpRlaining
% an ot er c %éiﬁ}geéé\é%pou eﬂ&/{wer% the C&QPM& 89%}:“11& I-A.
Oepalaat of r:mhgmmdd émthis enlistditeanhtise ﬂi(ﬁetcbmumdﬁ'pﬂlﬁrdfthe ring
s\/\ﬁ%n? Bed HBe ﬁh%lgylzrihgc%% the compound of formula I-A, can contain one
heteroaromatic or heterocycloalkyl ring and/or one hetero aromatic and/or one
aromatic ring. In the embodiment where Rp"and R¢" form a fused aromatic ring
system, R,'is preferably hydrogen and Ra" is 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 Rp"and Re"when taken together with
their attached carbon atoms form a single fused heteroaromatic ring or an |
aromaticting such as phenyl. In this embodiment R, and R," are preferably
hydrogen or lower alkyl. Inthis second major embodiment of the compounds of
formula I-A, another class of compoujnds are those compounds where Rp’and Ry
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 siructure. The

R



“NRLoR11 20 Rio and RI| are indépendent'ly hydr ogen or
lower alkyl. In this group of conmpounds R, 'is
hydrogen or |ower al kyl, preferably hydrogen. Al so,

wordokyiriegpect to this class ofziconpounds, Rb"papgeRfeiooises

are preferably hydrogen or |ower al koxy. The conpound
of formula |I-B contains various different enbodi nents

prefdrhel s of Zonipmnés wasrd RE iCRReUNitbred afotiBeeaotnpbunds
The fjrst rggj or enfodj nent are_those ounds vvheire

co :
vapere dr S P rogate At Hg disRar£E? md@PB@d\@lﬂigﬁk@&l%@B agilewer alkyl.
bridge. The second are those conpounds where Rb" and -
RC' taken together with their adjacent carbon atons

Amother alaanof t¢argpsysdemititin the conpainds effranils WA where Ry and
romati.c, cl oal kyl or heteroaromatic rings _fused to :
BreBEP SR BHtRE RS 685 e e ARsEAReopnd Re'are
iﬁ@lﬁ&‘ﬁﬁ%‘ hﬁho%rﬁ,t E‘eﬁog%xﬁﬁcﬁfﬂﬁ?g}oﬁeﬁlalm %E%P@ﬂg%igﬁo%mﬁhﬂ,

third nbodi of i'S 1nvention, e compoun

- antdeirluRyolcweraRoOxyi prafee bl mibumdnwth a0 441110 656 8f Ra3and R,
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PCT] ER20Q4/ 004896 of., far. a | -B can be i ndependent,
e TR e e BEar st aliss of RompS S AREANRR compounds
Whéxe RBIER Ak either 5ad®)eR8 cebwEPElld Wi th regard to '
conpounds |I-A. In addition, since the conpound of
fornmula I-B contains within its structure a 5 :

rOA I I Weine individual
AGHEEPRLABE tdinbbRds LHiin 160 ERABHAHRLL & K. BRaTE boing individual
deptedte sabstibuefs diverhotd esmpandds Whiege R st @f@e@aor halogen and

.contai.n twy hefero ons W th each being the sane. or .

Rashhalegeny mra; #@%ﬁ’r@ﬁ@% 8058{:2%21@{}’6# &l phmong this
S LWTRRL RO S£reQR1H

d\}%%s:ée}%t% Eﬂep Eet é?%ﬁggggggi c r%ﬁéf’agg%a%ﬁs supg%&gaggovﬁrealkﬂ are

mrefarrékt Br anathemclasa of howipenndsivigrin thit enhediodead s and those

conpounds ere Rb", and Re" are independent | al ogen _

GRIPGHAS wie Rl Rror bilrOp o GaP B a8 Sampounds are

WHoas hefe ROAPOUNds where Rb" and R-" are

I ndependent |y hydrogen, hal ogen or |ower alkyl and

Wand Ra- are hydrogen an | ower al kyl are especially

preferred. 15 In additio ,i with respect to those.

conpounds of fornul gd-=B-ghergii he—hetero;, aromatic

ring in this conmpound contains the sulfur atomas the

eonly hetero atom in its ring, the class of conpounds

where Rb" and Ra" is hydrogerb or Rg-CO R2is

hydrogen or |ower al kyl; and ”

_ ~——¢—— Rp
v is an integer from o to 4;
Rizis hydrogen or lower alkyl. In this embodiment, R." can be either an aldehyde,

- where Ry is H or a ketone where R;» s 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
Ry"and R are independent substituents there are those compounds where Ry and
R are independently hydrogen or lower alkyl; and Ry and R."are hydrogen, RS-,
Rs RsN-, or

——NH——C—R,;;,  -Or

O



© 20 Rb" and Re' is other than hydrogen are preferred.

In this enbodi nent, those conpounds where R and Ra
are hydrogen and | ower al kyl are especially preferred.

WORZNOHMeSERt ed her ei nabove, Rb"-zand R " whi ch arPeT/EP2004/004896
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- [3,2-f] qui nazol i ne- 1, 3-di am ne, %15

present when attached on adjacent carbon atons on the
hetero aromatic ring can be taken together with their
25 at t achétk aoat Boareandepehderfity hydrofes ed lowagalkykt em

This ring ither a hetero aromatic ring
or an aror%‘%?f:o xi'Fgﬂyfrﬁ‘éﬁpreferred fused aromatic ring
dre &F RPEEAR," ﬁbﬁ&erﬁaﬁﬁ%f&@ [gonpounds are those

sel ected fromthe group “conSisting of 30
6-(3,5-Bis-trifluoronethyl-phenyl)- 7H-pyrro| o[ 3,2-f]qu

%@%%ﬁélr%qﬁ% %cac(g) ! newﬁlthg.hé Saﬁaﬁm}énp h].e ﬁ:ﬁs A 8!31% Ry"and
18 {Petet b 6P AR PRI dre i 8dépendeht substituents are those class of

qui nazol i ne-1, 3-di am ne
(@Dimmﬂlidsr@l@ﬁéi’q%/@ 7H pyrrol o[ 3, 2- f] qui nazol i ne- 1, 3- di
am ne, WO 2004@;@% - PCT/ EP2004/ 004896
6-(2,5-D chl or enyl ) H p p dloo
[ 3, 2-f] qui nazol i ne-1, 3-di am ne,
6- (5-Chl oro-t hi ophen-2-yl)-7H pyrrol of 3,
2-f]qui nazaJ_L_n(%H% 3-di-gm-pepH 6-0-Tol yl -7Hpyrrol o [ 3,
2-f] quinazoli he- f, 3-d| am ne, 6-Benzo [1, 3]
di oxol - 5-yl - 7--nmet hyl - %pyrrolo [3, 2-f] quinaz
oline-l1, 3-diamne, 5
6- (3- A noR phenydozdht phey) DR 1bhailiek cahlldne 1, 3-di
am ne, 6-(4- FIuoro-phenI)-?H—p rrolo[3ﬁﬁ
AT & am@lt@gerir@ma%t% Inghiscpie Fu iygenspatly bydrogen or lower
;@ﬁ%lz % f%b@?ﬁ%ﬂd%pl ’Iirir gd@ﬁbﬂe&n and R."can be halogen or
{rﬁhﬁrrb}alkgrl magieka by Hiflgotdmeting with one of Ry and R" being halogen or
6- ( 4- Met hyl - 3-ni tro-phenyl)-7H pyrrolo [3, 2-f] :
R&%%1 i ne-1, 3-dianminetrifluoro- to acetic acid,
6- (3- Fl uor o- phenyl) 7H pyrrol o] 3, 2-fl qui nazol i ne-1, 3-d
i amne, 6-(4-Ethyl-phenyl)-7Hpyrrolo [3, 2-f]
I:{uamr&het tlaes af tB}IIipaumﬁl@ \Iluere Rp"and R."are separate independent

ik et g 1521

6- ( 3- 1 sopropyl - phenyl )-7H pyrrabo

6- Benzo[ b] t hi ophen- 2_yJ_ g pyrr

——L|§R2 f]qui nazoline-1
, 3-di am ne, 6(24D|cho?roph

nyl ) -?Hpyrrol o [ 3,

| é f 1|’| g flzol &e}ﬁ}ghﬁq&%gﬁ g lower alkyl. In this group of compounds

R7'id edreaaobt Itﬁ«véh' B, f&f@ﬂably hydrogen. Also, with respect to this class
6- (3, 5- D|chloro henyl g ol.o
pBCopgEAs RecAih Be £I8 PaetgHt g 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 Ry and Re"taken together form a lower alkylene dioxy bridge.
The second are those compounds where Ry" 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 ® in the

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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6- Napht hal en- 2-yl - 7H pyrro1013, 2-f
qui nazol i ne- 1, 3-di am ne, 20
6- (2- Chl or o- phenyl ) - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-d

WO| 280/ 18368 -23. PCT/EP2004/004896

6- (2, 4- D net hoxy- phenyl ) -7H pyrrol o[ 3, 2-f] qui nazol i ne-
1,3-diamne, 1-[5-(1, 3-Diam no-7H pyrrolo [3, 2-f]
oﬁﬁwmnlia LiFhe®r e )Hddpendlaﬂn igdiphidudtshbadinents. The embodiments

oo, 5 te ey ald e TEHNY a5 8 YR R LS Womsitnds 1-a.
6- (4- Fl uor o- phenyl )-7-met hyl - 7H pyrrol o[ 3, 2-f] qui nazol
i ne-1, 3-dj am ne, 25

| Imacmtm sEoghe pymumé;qfrf@rmpk P Bfdogeaina zathinétsistBadiire a

h&T0E @ﬂﬂl@@%ﬂ% Eé"r&ﬁ%aromm?t{c Mng cal_zli %Xﬁtra%ll (S)lﬂ%l'lr ox%zgen and/or

qU|nazo I ne-
nitrddeinhyd tHe-ddy hEtelw |atc8:nn it thepbeiy handHhy Eﬁ*@hﬁﬁ@ cénfcbntain

quj nazol i ne- 1, mi.netrifluoro-acetic acid
tvga peterp #seEs pH %gﬁfﬁ% {thy Fararqsypeek bejrg, @diferent hetero atom
P e By AT ORE s ot oF hopsrepap oy phere the
he6terc:13 aﬁenﬂa’anmng colﬂrlltams sulfur as thelz OI%IEI_ hetero elxton}s 1211 ’%hls embodiment,
tbtﬁﬁ(lﬁgfz%qo (Fq%rgﬁ %uxg?sd\i?fggﬁe annEtPBy Z]@dg%)/ erI{ engc{y halocr(l,n or lower alkyl
atel) u.%?}f?‘?"ﬁ& gdbﬂt{oﬁl gﬁsﬁglasé%f%ﬁﬁ&ﬁn&s%h&efﬂb and R."are
%epzndemly hydmgemhbmlpggen orilevey slkyHupd Ry ahd[R3; 2eeflydrogen and

I 1 3-
10%\9%3@ I B ?ﬁy’a@&%é’% TH pyrrolo [3, 2-f]

qw nazol i ne 1 3-di am ne, 35
éqiS D|chloro phetﬁl) 7- met hyl - 7H-pyrro|o[32f]qU|n
Ima@ditinas, With tspatiie, thovor@opanidy 558 rmmga I-B where the hetero

%%é@i&%% o C%’gﬂll}ourpedt %%tag}ﬁ_t&g Syl s afs]the only hetero atom

. ioids piazo thaelasydf) copfsondds-whee! Rytiadd R, is hydrogf'en, or

7- Met.hyl - 6- naphthal en-2-yl - 7H pyrrolo [3, 2

qui nazol i fe2+—3Cdi-ani ne,

6- (2- Chl oro-phej\ |)-7-methyl - 7H-pyrrol o[ 3, 2-f]

qui nazol i ne-1, 3{di am ne, 5

6-(2, 4- D net hoxyophenyl )-7-met hyl - 7H pyrrol o[ 3, 2-f] qui
nazol i ne- I 3-di am ne,

1- [ 3- ( 1, 3Rmi igdvdecgenmastlayer 2lkpyandl of 3, 2- f]

Rgf‘g[n@a%gl% %gﬁa%]% HQ&?%%# aI% ggg%glﬁdollg this embodiment, those
chidpdubilgwheae & iand GRydns- h}hﬂl‘@?@l@ Andiywvér alﬁﬂkﬁré%gemally preferred,
8-Methyl -6-(2-trifluoronethy phenyl )-7H pyrrol o[ 3,
2-f]qui nazol i ne-1, 3-di am ne,

| A3ihdicardd Ktk "DBVH? @éf ‘?icgwﬁlcg)] ﬁ%';@'ﬁféﬂt 'v&hel% gﬂt&clﬁ%adjacen’c

30

| dehyde, 8-Meth i ophen-
cqrPop-ftposi otalhs hertero]arﬁm:b.tmmmg can be taken together with their

t% g}i‘(e)d 5%{5'9?}%51}%3{% gqr{:grﬁ Q}fvl.ls 1:1?1% ngrs(?’clen[ 31‘]115 rl uslyg’?ezrglcla?l‘be either

- a ﬁeﬁeﬁo@ibﬁfzﬁm&‘xﬁ@bf‘ﬁ% Mrcﬁﬂ@ﬁ&’ Eihe PR o8 Brdellaromatic rmg isa

qui nazol i ne-1, 3-di am ne
phenylrmg

Preferred compounds are those selected from the group consisting of
6—(3,5—Bis—triﬂuoromethyl—phenyl)—7H—pyrr01o[3,2-ﬂquinazoline-l,3~diamine,
6-(3-Ethoxy-phenyl)-7H-pyrrolo[3,2-f] quinazoline-1,3-diamine,
6-(2-Ethoxy-phenyl)-7H-pyrrolo[8,2-flquinazoline-1,3-diamine
6—-(3—Nitro-pheny1)—7H~pyrrolo[3,2—fjquinazoline—l,g-diamine,
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6- (2, 3- Di met hyl - phenyl ) - 7- net hyl - 7H pyrrol o
[ 3, 2-f] quinazoline-1, 3-di am ne, 15
6-(2,5-D fluoro-phenyl)-7-methyl -7H pyrrol o[ 3,2-f]quin

W@2whilpsssl, 3- di am ne; -24 - PCT/EP2004/004896

6- (5- Fl uor o- 2- net hoxy- phenyl ) - 7- net hyl - 7H pyrrol of 3, 2-
f] quinazoline-1,3- diam ne,
5{2.3; Bichlaretiwenyl piiehpirololget-Ayuittolive rigt-@diamine,

éﬁ%@%@%ﬁ%@%ﬁ%ﬁ%?ﬁiﬁg}%ﬁﬁ%@hﬂeﬂ,acﬁlﬁg%%i n
%6(%&1%}1-}-{9%%3&% (]r)}lf)g%’%%ﬂ-@ig%%zfﬁ%ﬁé%—%%@%ﬁ pyrrolo[3,2-f]q
riBrazli3iéloxoBsdilarmethyl-7H-pyrrolo(3,2-flquinazoline-1,3-damine,
STEA o 2amdri fy RE Bk rof b ROl Arde ] Qigggl T et 3
e MEhiytio~BhdrbA e Hh pr ol [apheluznadolinéH, Py 4010 [ 3,
2-f%qg}hnazo!|n -1, 3-di am ne, S

&np-fo ﬁWM@@%ﬂﬁ&ﬂ%@%ﬂf@@ﬂpﬁényl )-pyrrolo

. =] i Nz i -v| k- - 2 HI:} 2R .
é{ %1];}%&3%#%1?%%& ?Ir".i?%‘é’ﬁ%‘ﬁlo Tet’ﬁ@ﬁé ’pl)ﬁéﬁl)?ﬁl@gyr rol of 3, 2-
G-(gblethybpimitrt-yhénydefti-pyrmtofd, 2-ffquinazoline-1,3-diaminetrifluoro-
a%l .3- Di.am no- 6-t hi ophen-2-yl - pyrrol o[ 3, 2-f] qui nazol i n-

elit 8Cldcet i ¢ acid, ,

. - Diami b Z« " 2]
i ek ?ﬁpﬁzﬁ%ﬁ% B Rhel s Sidhine,
6 {4-F vl ety x}rp 3)2-Tlquizt drplingH, pyliaraliine,

M

el Ut P T ot R R AT et rerine 3, o

6 QI REHY L Pieeriyl R rel o Bf{qRinazoline-1.2-diams
U ReOr Do AT & flebinassfine15-djamine,
tyBienzol blitihaephien-3-yldrdryaeolol 2 Mquiphz@inedy, 34diamine,

Q1 A ITER SRR AT RN U A olithasbiibd 1 3-diamine,
G Naghthdlbwhld o phvenylo] 3, 2-Metingboliid-pyr diaheha,
2-flaqui pazoline- ], 3-diam pe, 35 . ) .
%ﬂi,aﬂ%ﬁgﬁéomlwi}zﬂ-mrﬁﬂq[S,Mﬁwna@pby@-,lmﬂ}aqnmeazo| i
- 11.3-ai.am 0 - 20:= 4/ 004396

SRR B OO o PR
@@-Aﬂfhiatmﬁi-pieenlbfél)—ﬁ}ilipymoﬁrﬂltgm—gqu&x:amlliniﬁegﬁiamfzm,[ .

- (4- sul f anyl = nyl)-7-me - rrol g, [ 3,
éfé,ﬁ'lﬁaﬁg%’ ‘Pﬁl@ﬁw%&%’é’%@lﬁ’&%?— %‘ﬂw@%ﬂ%a—:t,s-&amme, |
OF (A~ vk 5 I} 859 _oy]]-
1q%%§é§;g1?%1gﬁyib%ﬁ§%%@ngl§§g ﬂ%lfuﬁ‘&z%‘lﬁf 859 ﬁﬁoﬁh&ﬂx 2-yl]-ethanone,
6FLvbmhipo-Bagqnyllot ety piH-pot] & 322-F jayin avakiole ng-diadink,
S e 5 T P TR0 € B,
M- PR H- 996 Auindoiohyd ki, o of 3. 2
-f]qui nazoli ne-1,3- di am ne,
6-Bip eﬂyl-4-y1~7—me’chy1—_7H—pyrrolo[3,2—ﬂquinazo]ine~1,3—diamine, _
7-Methyl-6-(4-methyl-3-nitro-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-

diaminetrifluoro-acetic acid,

-6—(3-F1uoro—phenyl)-7*methy1-7H—pyrrolo[3,2—ﬂ quinazoline-1,3-diamine,

6-(4-Ethyl-phenyl)-7-methyl-7H-pyrrolo{3,2-flquinazoline-1,3-diamine,
6-(3-Isopropyl-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6~Benzo[b]thiophen~2«y1-7—methy1—7H~pyrrolo [3,2-flquinazoline-1,3-diamine,
6-(2,4-Dichloro-phenyl)-7-methyl-7H-pyrrolof 3,2-flquinazoline-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—ﬂ guinazoline-1,3-diamine,



6- Benzo[ b] t hi ophen-7-yl -7-met hyl - 7H pyrrol o[ 3, 2-f]
gui nazol i ne-1, 3-di am ne, 10
7- Met hyl - 6- phenoxat hi i n- 4-yl - 7H— pyrrol o[ 3, 2-f] qui nazol

WO 8@V P138di ani ne, PCT/EP2004/004896
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6- (2- Fl uor o- phenyl ) - 7- et hyl - 7H- pyrrol o[ 3, 2-f] qui nazol

3-di
%Tﬁz(l@ %}E\I‘H?{!inl&gg-rﬁﬁwﬁ-pmlmhz “Flquppazcbine 6§38)-pRehyll-

ggﬂgﬁ gline-1, 3-diamne,
5- ’D|rrethyl phenyl )-7-met hyl - 7H pyrrol o[ 3, 2-f]

mMehl@de&mphﬂhaieMQ&m—WH—gyrrolo[3,2 ﬂ&nnazohne 1,3-diamine,
met h yrrol o[ 3 2-f]

6q{?[ ﬁgg%ﬂ ]i%%é phe gnggrrolo[g,_. ﬂqumazolme— 1,3-damine,
f’a(«-lr M’Cﬁﬂk@% Eﬂgﬁt %-\ﬁllt Oﬁlﬁ}l gﬂr L A8lofs 2 HEANINARILLN: B amine,

Y-t hi ophene-2
14[36mﬂg}nmmmmw-ﬁ'}emhylhyﬂi ﬁyHr@lwfg,aL@(ﬁlﬁnﬁzéﬁn— -y1)-phenyl]-ethanone,

O%T(?L I 028 %ﬁnegllﬁezoﬁﬂyrya E@,gr%cﬂlgnflgohrgﬁ}rl)—thmphen—z -y1]-

Iﬁﬁggol | ne-1, 3-di am ne,
Met hyl -6-(2-nit h [)-7H | o[ 3, 2-f
%M%@%@@&ﬂ&@&@ﬁﬁﬂgﬁ ¢I%}t&@l’£%}%81£é,@t—ﬂqu1ammlme— 1,3-diamine,
h h I
R A R R e o e o

BMethA-Githivphen? i 6-
gﬁ% p%eno n 24@7@?—?}7?1*61%5 g]xy phzg)%i&bqy%nﬁéglrlﬂrl@ol 0

e AL S, m@mo&@ﬁs.;peﬂqmzohn- - pﬁenyu-methanol

ety e o A 9 s
R, Q-Iil}mpihyﬂaphémylé—ﬁ Iﬁét]dyla}’ﬁl%nrrolo[e,, —ﬂ%umazohne- ,3-diamine,

S T AT B s Apstrbtb5, 2 tnazoline-1,3-diarmine
€0¢- Fhﬂrb%)hé%ﬁ@%‘)dgheﬁ ﬁ%—%&’éﬂlﬁ"ﬁﬂyﬂﬁf’&g[é 3. ﬁqﬁ nazoline-1,3- .

qui nazol i ne-1
d&mmecml or o- 4-fl uor o- phenyl ) - 7-net hyl - 7H-pyrrol o

exll S TR Bhehf y- R bR omielpha.arpainsseser dadiomine,

1+fi2n@; L D3afiddt 0@ ethyl-711- lof -6-y1)-
6[ ?(4 D2 Iﬂi‘r‘?l Bethy p7he rP)yII§O ol3,2- q?umazohény yl? phenyl]- ethanone,.

6@ h%qrqtrhmﬁmn A7 Sl e pyTBIqL2, 2 Tl quinazoline 1, 3-diamine,

: 66.?9‘?%?%%| isictes r}I)I Eyérg@t E%h fiqm%}:{zohne -1,3-diamine,

72Veth;8- @(Mmyﬂtmbhyh ﬂﬁ)%*}@kﬂﬂﬁazﬂfﬂqmnazolme— 1,3-diamine,
qtu nazol in 6{ %%é nmet hoxy- benzqgic acid
%%WH&W 20 Hme@ﬂb’} Phelaaéﬂwrmi@{aa%ﬂwmwlm ivil-
e zoline-1, 3-di am ne, CVO 2004/ 101568 -27-
PCT/ EP2004/ 004896  6- (2,

[ﬁgfi)mmwé—ﬁhénﬂupwmmﬁn}ﬂy@heﬁwpmrrtt@]lo@g b3f]qRifazolin-7-yl]-acetic
%lnazolme 1, 3 -diani ne,
2- Benzyl oxy-ethyl)-6-(2-trifluoronethyl-phenyl)-7H

(R¥Diakinbd-2hibpheHl NP7 Bl 3 -l B7-y1)-acetic acid,
1-[4-(1,3-Diamino-7-methyl-7H-pyrrolof3,2-flquinazolin-6-yl)-phenyl]-ethanone,
6-(3,4-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
7-Methyl-6-(4-trifluoromethoxy-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine,

6-(2,6-Difluoro-phenyl)-7-methyl-7H-p yrrolo[g 2-f]quinazoline-1,3-diamine,
7-Methyl-6-(3,4,5-trimethoxy-phenyl)-7H-pyrrolo 3, 2-flquinazoline-1,3-diamine,
6-(3,4-Dichloro-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(4-Bromo-phenyl)-7-methyl-7H-pyrrolof3,2-flquinazoline-1,3-diamine,



10

15

7- Met hanesul f onyl - 6-t hi ophen-2-yl -7H-pyrrol of 3, 2-f]
gui nazoline-1,3-diamne, 5
N-[3-(1, 3-D ami noyH pyrrol o[ 3, 2-f] qui nazol i n-6-yl) - phe

wWogtojAeises am de, -26- PCT/EP2004/004896

2-[1, 3- D am no- 6- ( 3- met hoxy- phenyl ) - pyrrol o
[3,2-f]quinazolin-7-yl]-N, N-di ethyl- acetam de,

%Mezhﬂb&ﬁgxy“aphph@d}bl} 7Epyiylo[ 3 1-fyuinlzolihd.1, Q-dﬁdmmetrﬂuoro-
UI nazgl i ne-1, 3-di am ne, 7-Methyl-6-thiophen-2

FUSBEYr 1ol of 3, 2- f ] qui nazol i ne- 1, 3-di ani ne, 10

62g@ﬁ'ﬂﬁﬁsﬁlﬁﬁﬁﬂ%@@ﬁ7%e’ﬂﬂ%!—ﬂb?h%ﬁﬁg%—@q%ﬁ%ﬁ'ei1”§-‘d}amine
WM@%@%@WQWMM@%HEB%%WMI&G&} 3-ffipgzalilesi,3-diamine,

GE./](%%?T %ﬁaﬁltéﬁfo%g%%ﬂ gumq_zgﬁﬁlef 1i3sdiamine,
d- @@hﬂ&ﬁ#bﬁ’@iﬂ) ‘Hnaethyd- 7‘1{-@3& Mel3,2 qqumaz?f)lm]e 1,3-diamine,

- Benzof uran-2-y1-7-nethyl- 7H pyrro
éqiﬁ,ﬁdalén@thé -0o3aEH &“hWBe7-Hl@lhyl-7 -pyrrolo]3,2-flquinazoline-1,3-
dﬁaﬁ{%ﬁ@ -6-(2-trifluoromethyl-phenyl)- 7H-pyrro|o[32f_
gui ndzol i ne- 1, 3-di am ne,

d—Beﬁﬂo[bﬂﬁuapheftgﬂ&bpmetbjrle}zﬁ-p?ﬂtdﬂ@m D2 @hinAzEliyd-} sphiemine,

e acl

qy %’Eect%c’l 513%&%@@%1%%@9&@@[ra@qaé[@nzaaql@@rhaﬁéamhn%
A AL P Bt AL pyroolg 2 flauinazaliness grdiamine,

6/-[2]1 4alEtdarogiienyl)- 7—methyl 7H—pyrrolo[3, —f]qumazohne 1,3-diamine,

qz %ﬂ%ﬁrw‘fgﬁ[ﬂ Bhplay @%ﬂ %Ioéyrrglo :lg%c?l%%lg.lz&?neql %/),l gha?nme

@gi 2= ]ﬁﬁehﬁj@]lﬁ'i@rﬁz‘l’) % B YL B;M&@,I QU Rudnd Aol HidRine,

phenyl ] prop| onl ¢ 'acid

33({,3~ anEnot 7aretiyl Wm@b&ﬁ,B-ﬁqﬂﬂﬂq@mmylbﬂh&pﬁepeﬂr

. i oni c acid,
Cflnl?%hg %DD am no- 7- et hyl - 7H pyrr ol o[3 2- f] qui nazolin

20

25
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35

4—& zll)mﬁﬁgaw ]nemhﬁpﬂqnpﬁmlo[ QLigqu@agoi%st 1)-phenol,

-Diam no-7H pyrrol o[ 3 qU|na20|n6yI)

%B@n]w&bﬂ Pblhﬁfrb?)aﬂr’ﬁmethﬁ]ﬁﬂh@ffﬁﬁ &erﬂ@ungh@@pxsadménme

gif ¥1t %et%r B %&gﬂ%up Eglﬁrg Cgﬁf g]%g#%%hﬁéel 405 Ginetriflnoro-

fwefid abidBi s-tri fl uor onmet hyl - phenyl ) - 7H- pyrrol o
m ne

Ui 3seimen] S snetpry-Hhe di)?? ShoalsEE prslelaar flagingzglige-1,3-
%Q]?%ﬂ%t hggwgﬁgﬁym ;IIjI- p;: :r ]:): SFrSOZa?f;Lanslo:jl ne- 1, 3-di

B, nglannnpeﬂjntethyltTH"p}rrm]bﬁmedjqumhzm:hm@—yi)-phenoi

7&4(—%@'\{ Eé@ Iﬁ{] e%) Hy%y 7l[I yljrglofg, qlllﬂl%éo 1I|1g Gi‘,glﬂlangfne
@g{gl}}ﬁoﬁ-ﬁﬁé&ﬂ97%@ﬂ3}l)7ﬁw&§ lffnAnfddiHenas AdihRend,
7—Methy1— ~o-tolyl-7H-pyrrolo[s, 2-flquinazoline-1,3-diamine, :
7-Methyl-6-{4-vinyl-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
6—(4~Ethoxy~pheny1)—7—methyl-7H—pﬁrolo [3,2-flquinazoline-1,3-diamine,
6-(3-Chloro-4-fluoro-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-(4-Methoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
6-(4-Bromo-2-fluoro-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(2,6-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
2-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-y1)-5-methoxy-benzoic
acid, :

6-(5-Methoxy-thiophen-2-yD)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
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WD 2004/ 101568 - -28- PCT/ EP2004/ 004896 ' :
6- (5- Chl oro-t hi ophen-2-yl)-7H pyrrol o] 3, 2-f] qui nazol i n
e-1,3-diam ne, conmpound wth trifluoro-acetic acid,
WOoa0e+akaegl - 7H- pyrrol o[ 3, 2-f] qu@Fnazol i ne-i, 3- PEDEPROH/004896
6- Benzo [1, 3] dioxol-5-yl-7-nmethyl-7H pyrrolo
[3,2-f]quinazoline-1,3-diamne, 5 conpound with
6t $Risrssh e pheeylretahethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,

73R R IR B AR R el 2R GoliTs 2 flabinasotine.
18-f#mihdor o- phenyl ) - 7H pyrrol of 3, 2-f] qui nazol i ne- 1, 3-d
I am_ne, conmpound with trifluoro-acetic acid, 10

7%@%&?@1@7@5}1@1@7%&%?@_@%@&[Br&bﬂlq.uﬁla;ﬁOéimerﬂeS-dia@ine,.
N R St T Ol 0B B A B el acstapmide,

2+ ne3-DiamiosHed( wntdthoky-iphkoa)- pyaggbl o dkitnazolin-7-y1]-N,N-diethyl -
6-(4-.gét hyl - 3-ni tro- phenyl)-7H pyrrol o] 3, 2-f] ‘
AGRIAAHEY®! i ne- 1, 3-diami netrifluoro- 15 acetic acid,

g ' ~; . Co gl
e e PRl 2o AU aRA - drinle,
76M(3ﬂ3}&tmyhiophegyd—_)/L?H—pym?hd[g{zBﬂ @i‘n]aqu]in&;gj—dtz%nmes- di
, t tr ro- t )
T R B L T R
T bl X 36 Bibharolne -
nezol i ne-1, 3-diam ne, conpound wth

bR AR R onmglelop dlasarplins ez dirmiees
68%%%[?%%?& 0- pheﬁlﬂjﬁ- ;Héls r[ %,gff%g@%@?ﬁ%ﬁ%ﬁﬁh%g, 1.
7:Me@35drﬁ—ﬁ%:tr@@h%@1@ﬁ*dlﬂmhemﬁrTHfm@rQioBbatﬁl@u@@ﬂd;ne-l,s-dlamme,

- ha - - - f [ i ne-1, 3~ di
OSPELB e YR DL HL O b i
[6-(¢.3-Didohiztd-preftybri-pymhaigra-Hloaidhzglih] 61yl ppletyl hacdtic acid,
[ép?(_l,%l—ﬁm%o-;g%%%%[3,2~ﬂquinazoﬁn~6-y1)~p11e11y1] -acetic acid,

-{2-(1,3-Diamine-7H-pyrrolo[ 3,2-flquinazolin-6-yl)-phenyl]-propionic acid,
3~[2~(1,3—Diammo~7-methy1—7H—pyrrolo[3,2-f]quinazoliﬁ-6—y1)-phenyl]—propionic

. acid,

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-y1)-phenyl]-propionic
acid, and _
3-[4-(1,3-Diamino-7H-pyrrolo[ 3,2-flquinazolin-6-y1)-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-flquinazoline-1,3-diamine, .
6-(3-Ethoxy-phenyl)-7H-pyrrolo{3,2-flquinazoline-1,3-diamine, compound with
trifluoro-acetic acid,
6-(2-Ethoxy-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine, compound with
triflucro-acetic acid,
6~(3~Nitro-pheny1)-7H—p3n:rolo[3,2-ﬂquinazo]ine—1,3-diamine,
6-(2,5-Dichloro-phenyl)-7H-pyrrolols,2-flquinazoline-1,3-diamine,



with trifluoro-acetic acid,
6- Napht hal en- 2-yl - 7H-pyrro| o[ 3, 2- f]qU| nazol i ne-1,3-di a
m ne, compound with trifluoro-acetic acid,

WO 2¢02aa3kor o- phenyl ) - 7H pyrr ol o, 2- f] qui nazol 'P&ﬁ'/ﬂPz@ﬁﬁoom%
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33

i am ne, conmpound with 35 trifluoro-acetic aci
2004/ 101568 -29- PCT/ EP2004/ 004396

6L Medi-thebhhxy- :{)ins)nyﬂ)p}%k'blﬁygﬁcﬂ]@{lﬁm%oﬁh@li' jlﬁié?hﬂn@ecompound

und wth trifluoro-acetic acid

mtﬁgu%l%g}%gg;’%% s7H-pyrrolo [3, 2-f] quinaz
o ’%"?181—?‘@- Aet | f‘ﬁﬂﬁ%&m%%aﬁg RfiamifigPoUNd W th

tri

@-E(eaz@[m:ﬂ dledméfﬁfbf)-a'?maﬁtyﬂ]-le “PireroYalingb-dlridatdlens-nazdhinine,
eldscﬁla%n und. Wth trifluoro-acetic acid,

FPROE BT tﬁ E‘r‘?&“ | -7Hpyrrolo [3, 2-f]

Qlﬂg%ﬁﬁid-ﬁﬁeﬁyl)%lifﬁly@fﬁlﬁﬁg - FFAARHISh M WNdiamine, compound with

trifluoro-acetic
mﬂmmce*@cmdm yl - 7H- pyrrol 0[3 2-f]qui nazol i ne-1, 3-di

@rp@ enyﬁﬁ%@ -#-I ﬁ‘af’[t : ”ﬁ%@?@%ﬁ?@%ﬁgﬂ%@nd with

ﬂnﬂhodoanbﬂieacﬁgnpound with trifluoro-acetic acid,
7- Met hyl - 6- (4-nethyl - 3-ni tro-phenyl) - 7H-pyrro|o[3
Q*m']TO@HleZ%WW?@L’B, 2-fquiiageline.a-tiamine, acwpioundorith triffuoro-

%&Pﬁ EI tor o- phenyl ) - 7- met hyl - 7H pyrrol o[ 3, 2- f ] qui nazol

dS%pHsr@rlm—?]nyHepyrr@bf[gwﬂdlumdzbhhéuf 104,91 8€, @bhdhReiddyith

4- Et hyl - phenyl ) - 7- et hyl - 7H pyrro o[32f]qU|nazoI|
Fg&f’r@aﬁg Pﬂg conpound with trifluoro-acetic acid,

Pl S e Ry A i i Hagp iy uore-
aa:etlpacnﬂl am ne, 20 corrpound with trifluoro- acetl c
| -7-met hyl -7 I 3,
G b o SR Byl G R ST o P, Componin with

ﬁrfﬂﬁdr@%&@nélﬁ@ﬂ ¢ acid,
-Di chl or o- enyl) 7-nmet hyl - 7H pyrrol of 3, 2-f]

@ﬂ#ﬁhﬂl‘ﬂh@ﬂY) Fhttiramiaiel, 3, 2-dlwioanading-1,5-diamine, compound with
ik?{a bggtlc acid, 25

n‘a t hal en-1-yl - 7H pyrrol o[ 3, 2-f] qui nazol i n
@{h—t&t@ﬁﬁl—@h&n@’gm%&rdo[g, 2-flquinazoline-1,3-diamine, compound

with trifluoro-acetic acid,
6-(3-Isopropyl-phenyl)-7H-pyrrolo[3,2-f] quihazoline-l,g—diamine, compound with
trifluoro-acetic acid, _
6-Benzo[bjthiophen-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-flquinazoline-1,3-diamine, compound with
triftuoro-acetic acid, .
6-(2-Chloro-phenyl)-7H-pyrrolo[3,2-f]quinazoline-1,3-diamire, compoun_d.with
trifluoro-acetic acid,
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with trifluoro-acetic acid, 6-(3,
5-Di chl oro- phenyl ) -7-net hyl - 7H pyrrol o
[ 3, 2-f] qui nazol i ne-1, 3-di am ne, conpound wth

wo20bf4wesso- aceti ¢ aci d, -29- PCT/EP2004/004896

N-[3-(1, 3-Di ami no- 7-net hyl - 7H-pyrrolo [3,

2-f]qui nazolin-6-yl)-phenyl]- 30 acetam de, conpound

6mﬁ2t,49—]])1mefthumy@han¢]t)+7i—l@§zh:ﬁblo[3 o-flquinazoline-1, ]3 ~diamine compound
q

I-6n hth en-2-yl - 7H-pyrro|o[32f ui nazol
V‘gﬂ}l\%ﬁ I'Qnﬁt ound with trifluoro-acetic acid,

1?5(8% @1&591@3@%6&9]:030@% g@mlﬁ_{o@% éﬁ{lfﬂhgghen— 2-yl]-ethanone,

qU|nazoI|ne

comipomdrwithsefliioraetetic MI2004/ 101568 - 30-

o RN et s poelaira- BBt

camf;ﬂomldn&mlmﬂaofo-acéﬁ@ﬁ&ae conpound with
trifluoro-acetic acid

614 Blyorolmmahi- Wﬂﬂlﬁ%ﬁf@pmdqigrzﬂ@mmhm}l 3-diamine,
c{]ﬁp}%ﬁﬁﬁ'dﬂ@ﬁ@ﬂ?ﬁ&&ﬁ@éﬁé% glt hanone, conpound with

|"Uor o-ace

/Mﬂzﬂ%-m-mlghvﬂopﬁlmg;d ﬂﬁ&mmb%éd?aﬁhw lcBARRNINA with
ﬁ}l )-thi oph n-2-yl]- et hanone conpound wit

T%B?Qﬁca%"é ic acid,
6%]%5?1%9# Szl%znfert @uﬂg 61'3};%2%(5191}#8%01;% \%g ﬂl%ln%n ¢ompound
wiithi friflioro- eamemlaméam d, 3 (1, .
e i Lk PR RSl P A M pengal deny
dfa:rﬁﬁie@ﬂﬂugrd hiqrhena2-yl - 7Hpyrrol o[ 3, 2-f] qui nazol i ne-

- di am ne, conpound with trifluoro-acetic acid,
6{@- F@%Omw o7- marthyhyH— Btrplal s o-ffRina2elihe-1,3-diamine,

o ui ?’ﬁﬁ %g@ﬂ}lg} a@? IEJ Crlret hanol, conpound Wi t h

: 65(4@51'1@11];%693@ Mé‘rﬁ?ﬂ%ﬂgﬁ}%ﬁ@o{g 3. %éﬁirﬁiz@hne -+ :%Mdgl%mme

2-f]quinazol i ne- i'am née
C@Iﬁl@pu@dfvai teflieronaagic acid,

R R AP i

comipbhindwitlatefliioroagéatic acid,

6?%@%@3%&%& gpl%ls%ta’ ﬁnﬁe%g%/rlo é%%gm line-1,3-diamine,

K
Céﬂl Bhﬂal}gﬁgggﬂgoﬁ%(esmp%eﬁyl )-7-net hyl - 7H pyrrol o[ 3, 2-.
6f(]2q44-ﬂ31d110t®-l1néleﬂ1y13 -7-tedhylrgil- mnm)l@@md-ﬂqﬁmazolme-l 3-diamine,

triflu i cC aci
compoun w1th r1 uoro-acetic acid,

conpoun

7-Methyl-6-naphthalen-1-yl-7H-pyzrolo[3,2-flquinazoline-1,3-diamine, compound
with trifluoro-acetic acid, '
6~(3,5-Dichloro-phenyl)- 7—methy1—7H-py1*r010[3, ~flquinazoline-1,3-diamine,
compound with triflucro-acetic acid,

N-[3-(1,3-Diamino-7-methyl-7H-pyrrolo[ 3,2-f]quinazolin-6-y1)-phenyl]-
acetamide, compound with trifluoro-acetic acid,
7-Methyl-6-naphthalen-2-yl-7H-pyrrolo[ 3,2-f]quinazoline-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,
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'bﬁnﬂ

6- (2, 5-Di nethoxy-phenyl)-7-nmethyl-7H pyrr olo [3,
2-f] quinazoline-1 3-diamne, conpound with
trifluoro-acetic acid, 1- [2-(1,

WO IDHHLIAS- 7- met hyl - 7H-pyrrol o {38, 2-f] PCT/EP2004/004896

qui nazol.in-6-yl)-phenyl]-ethanone, 25 conmpound w th
trifluoro-acetic acid,

@- (54@1%@@@%@@5@ Méthyﬂ7@pmblﬂﬁ'$ﬂqmﬂ.e@ohﬁe& 4-Hiamine,
SR T ot
6 lﬁuﬁlagllﬁaﬁim@—’;ﬂﬁielﬁﬂﬁ ﬂ%}{i&fél@[@bg‘f]ﬁ i N R ';gl%n&l]—ethanone

-di am ne conpound w th |'tioro-acetic aci
POV d withsriongiacetic sghen- 2-yl ) - 7H pyrrol o[ 3, 2-f] g

S i RS il Ryl ety S dfoghen-2-1]-

ethatdey uonthlldﬁm?h}thﬂuoﬁiaﬁéé’cﬁi acigompound with
o-acetjc acid

trjfl
§r ﬂ‘ﬁe&ﬁﬂolné-(é f(rﬂ&qrpme@@flc@hquﬂa 7Pheysrojol pyz-flghibfaBoinéip-diamine,

d h
e O e 80041 101568 - 31 -

. B@ﬁ@i@ﬂﬂﬂ@@&%ﬁd@[g, ~ﬂqu1nazol1n— -yl)-benzaldehyde,

a -6-thio pyrrol o[ 3, 2-f]gitinazolin -
11"?%‘55‘1’1‘@1 thiGphsnr gy '7?12 &ﬂﬁﬁ'ﬂﬂﬁlﬁ‘ﬁi@l@@r%ﬁé@ﬂmea compound
athriflndde ééetf%a@l@m no- 7 met hyl - 7H pyrrol of 3,

2-f 1 qui nazol I n- 6%{ phenyl ] - et hanone, conpound wit h

{3-i(L.oubteon e yim eyl -H ﬁyrrolo[s,_—f]qumazohm -yb)-phenyl]-methanol,

: h t hyl - 7H o[ 3, 2-f
ﬁ%%@ouﬁgvrﬁ%éqﬁlﬁﬁﬁf%gggﬂ%%ﬁﬂgﬁndywth {J?/Irglouggo acellqgl

et b e A Py Dk pyrolola e flaypazcline .- digmine,
gompgyndarishitiduero-acetitt aniflne, conpound with

if
K RS b S - %ﬁn@ﬂ% WHAPG3 fgingsafipe 13 diamine,
qmmzmﬂlmﬁhlnﬁudt@qu aci@0 compound with
trjitluQro-ace

d%'e'i fiugre-p %ﬁnBﬁthﬁ]tlﬂdZ@ =pymeripl 327 piperoing- 332dlfa]m1ne
%@@59@ P B ABLAG: acigomPOund W th

|'uor o-ace

6- ((53F14}0®Dd?hm‘thenhph§!hﬂ) 77~meﬂi351l?HkﬁoymP’cﬁle§ 8- ﬂ%uinazoline-l,g-
UI nazol i ne- Irdﬁ- i ami ne, &orrpoun Wi t
qxga—acehc acl

66 @ﬂ%@ﬁ%ﬂﬁ%@m (BB S AR i
vOHH@Dﬁyﬂ et sriffnormagtemadid,- 7H pyrrol o [ 3, 2-f]
ﬂfb%éobllgn%ﬁld—%mejthaT]?' pyTroHoLt%,z f]qumazohn— -yD)-phenyl}-ethanone,
compound with trifluoro-acetic acid,
6-(5-Chloro-thiophen-2-yl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-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~Methy1—6—(5-methy1¥ﬂ:iophen—2—y1)—7H-pyrrolo[3,_-ﬂquinazoline -1,3-diamine,
2-[1,3-Diamino-6-{2- tnﬂuoromethyl—phenyl)-pyrrolo[3,2—ﬂqu1nazohn—7—y1]—
ethanol, compound with trifluoro-acetic acid,
[1,3-D1am1no—6-(2—tr1ﬂuoromethy1-phenyl)—pyrrolo[g,2—ﬂquinazolin—7_—y1]—acetic
acid, compound with trifiuoro-acetic acid,
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acetic acid, 6-(4-Ethyls
ul fanyl - phenyl ) - 7- net hyl - 7H pyrrol o[ 3,
2-fl qui nazoline-1, 3-diam ne, 20 conmpound wth

wot 700§ lussso- aceti ¢ aci d, -31- PCT/EP2004/004896

7- Met hyl - 6- (4- net hyl sul f anyl - phenyl') - 7H pyrrol o

[ 3, 2-f]quinazoline-1, 3-diam ne, conpound with

{4, gJ]hhmn@-Eac}@ﬂopheﬁoz l-pyrrolo[ 3,2-f]quinazolin-7-yl)-acetic acid,
7- Met hyl - 6- p- IyI-7€l—E§$rol o[ 3, ?Elf]qw na7zgl i ne-1, 3- di
CARPREL EE} ofp-eReti¢ #4164 uor o- acetic acid, 25

Sl SRR TSR G LA 220} B Ananone

' c@m@ﬁuﬁd@imtﬂmtnﬂuer@axaz&:hmé yI) 7- mat hyI 7H pyrrol o[ 3, 2

6¢ ¢3| ﬁ}g‘?%ﬁé%g—%b!@ 3‘3"%111 ﬁ@@yr 0 3,2~?jmqu1nazohne -1,3-diamine, |
cbﬂpbﬁh&%@ﬁﬁﬂﬁbrgag@&@g&gﬂ—k pyrrol o[ 3, 2-fl qui nazol i ne -

3-di am ne ound"with trifluoro-acetic acid,
77M%hyﬂsﬂ (ﬂnﬂ@nmﬂmﬁph@d}dy%molo@ﬁ Aghimublineal3-
L ne- di am %o ound th ri fluoro-acetic acid,
Ayt B hnr ERSHER A i  or o 5

62 $-®iﬂﬂ@¥@1ph%ﬁyﬁr7—%’léih81g] l@g’g@uﬂ]@iﬂakﬂme— ,3-diamine,

trifluoro-acetic acid

cmpoapglow @uﬁlggeo acetic acid,

—t

Ot LR O b G FE Ml B O fid bl 3-diamine,

ctém _duM@lr‘\Oll-tEQﬁlﬂhl@r@-&Icémc §c1d( 27|+ o (3 211
; -P eny pyrro
Sald ‘ﬁﬁ%lsﬁ oRe= ﬁvaﬁ@ —7%@1&;@{9[@ fitiazoline-1,3-diamine,

éﬁ%ﬁfh@%&iﬁ%@?@%gﬁ g?%écfdhet hyl - 7H pyrrol o[ 3, 2-f] qui n
&@Bmmolpﬁer@rl}cmmethylex}mmﬂoE@,ﬂaﬂ@nndtdo]mmee},gefeamne

acid, 3-(1, 3-Diamno-7- thyI-7H—pyrroIo[3 2-f]

CBH}H@?&M@T%WI‘PT%CB hé - car bal dehyde, conpound
[fliﬁﬁ%— &A% BChrolof3,2- line-1,3-di trifluoro-

7E\Mte‘8h§§1 éS[)|('lz§1m no- 3} Eﬁ gﬁrﬁﬁ[?é’l g]qgmzaz? ]Héﬁlingaz oairlmnn-e&l Hote

a;lb’l)tepfhénol corrpound to with trlfl uor o-acetic acid,

o PenacLBLUY ophst: 3-vlo ot vl brer 810 el Hasamine,

cbfﬂ T RitB e etfheraGictiic acid
thyl -6-(2-nitro- phenyl5 7H-pyrro|o[ 2-f]
7q aﬁbﬁo@w(ﬁﬁn@t hyysidfeamil-weenyDiAFemyrrolo 3,2-flquinazoline-1,3-diamine,

compound with trifluoro-acetic acid,

7-Methyl- 6—p—t01y1—7H-pyrrolo[3, 2-flquinazoline-1,3-diamine, compound wrth
trifluoro-acetic acid,
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-Benzol blthiophen-7-yl-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
7-Methyl-6-phenoxathiin-4-yl-7H-pyrrolof 3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(2-Fluoro-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,

compound with trifluoro-acetic acid,
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éceti c acid, 15
6- (5- 1 sopropyl - 2- met hoxy- phenyl ) - 7- met hyl - 7H pyrrol o[ 3
, 2-f] qui nazol i ne-'1, 3- di am ne, conpound with

wiordobl/tase- acet i ¢ aci d, - -32- PCT/EP2004/004896

3-(1,3-D am no-7-rrethyl 7H pyrrol o[ 3, 2-f] qui nazol I n-
yl)-phenol, conpound wth trifluoro-acetic acid,

B~ (et )iflubrd- @hphﬁhoxm@hﬁlnﬂ{)pﬁtbmg tqoﬂq{zﬁma%oﬁh@wdlmme
azol i ne- 1%1@ m ne, 20 cg npound w th
CPIOUBAGH e BHif BOR Reetic ac

?36225 %] qul naggl? &#j f Igggﬁﬁﬁ}l i}lﬁ"r co% Q%qdlivnma%cﬁine-l,&diamine,
homfploundomﬂn: efifloormiadetic acid, f . adi

Mﬁ%% &aﬁhﬁ@nﬁ)rﬂ-m%y Vﬁoﬁﬁra@%%hggﬁgﬁzo ge- 13- dfamine,
Zoﬁ&?:!oﬁﬁﬂw@itlﬁﬂnﬂteyé—a@&?@é{&a 7H-pyrrol o[ 3, 2-f] quinazoli -

di am ne ompound with trifluoro-acetic acid,
3»(1%9&&1:1@"5%1@5%})1 ﬁmeESZHfhynnamhI{ -8; yl}!—‘thjophene—z-

B R et g B SRTRCR el
8= (135D 4"ﬁlbﬂgﬂﬁ7wbdw%372mlﬁﬁhzﬂﬁr -BYY15-9hehal, 2ofmpound

ui nazol i ne- i am ne conmpound wi t
il rifbrasosacsticacidi d,

g %ﬁﬁ@ﬁ}ﬁ%gﬁl n%?l gﬁ}h% é é\dgttﬁq&mazohné 1,3-diamine,
hidouadavidls etiflaopskdatidadid; Br orm 2-fl uor |
g—ﬁ“ﬁﬁiﬁ% 7—n§+§t IR NI AN N = .

ég%écl%&éjs - - PCT/ EP2004/ 004896

met hoxy phenyl)-7-met hyl - 7H pyrrol o

[63(s21dopaepyiez-ahethex p&eﬂyﬁm—nmthybpﬁppjmndlo&gmf]qumazolme— 1,3~
trifluoro-aceti

Siacainss b RBC RS CHRORREHG HHid

[23¢
g,o(r]%?%) Ejrl]&i’ﬁﬂ@ Q?Fp%ﬁu%fl}%pyg%dgtgfig)ﬂcl{lﬂﬁﬁﬂﬁ6 -Afifhenol, compound
Gﬂtmtm%ldroxqcetlhlwpi\en 2-yl)-7-methyl - 7H pyrrol o] 3, 2-f]

3-di a
%u“g]ﬁ@ﬁé/ F”-Bh}&ﬁyf“ﬁf MH&)F&F P(ﬂ,t ?}9 ?’8T‘eqlfl§,az‘§l?ﬁ“ 1,3-diamine,
RO ety 5% 141 or ety
Benzy oxy e y rifluoronethy eny
[ﬁ’yé& ghiprppheny] 1)17&’11@3’1’113 1ol 3cr-Aleuieazod lglﬁpb&ﬁ%amme

%\‘ok}gzo%ﬁ)gfesﬁ%ﬁﬂ;ﬁﬁ?% ?%t?cg%)%gh 2-yl-7Hpyrrolo [3, 2-f]
quillaezdtd-oerolyl--3H divaralogs, o-flquinazoline-1,3-diamine, compound with
trifluoro-acetic acid, ‘ .
7-Methyl-6-(4-vinyl-phenyl)-7H-pyrrolo[ 3,2-fjquinazoline-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—ﬂquiﬁazohne—1,3vdiamine,
compound with trifluoro-acetic acid,

6~(4-Methoxy-phenyl)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
6-(4-Bromo-2-fluoro-phenyl}-7-methyl-7H-pyrrolof 3,2-flquinazoline-1,3-diamine,
compound with trifluoro-acetic acid,
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wmpca@éi withagiflnoro-acetic acid,

o conmpound with trifluoro-acetic acid,
N-[3-(1,3-D am no-7H-pyrrolo [3,2-f]
qui nazol i n-6-y1) - phenyl ] -acetam de, conpound w th

WO 20p410ad§80- aceti ¢ aci d, -33- PCT/EP2004/004896

2-[1, 3- D|am no 6 (3- rrethoxy phenyl)-pyrrol o[ 3, 2-f]
gui nazol i n- N N-di et hﬁ acetam de, 15
66(.6 M%WMy yr-metbyhyH-pruplols o-dpsirestligeigdizmine,

Cﬁg{b%}rﬁwg(qugg%m ﬁgetijgagﬁl dl6atmh|ngphen 2-yl-7H pyrrol o

2761534D'ilarrﬁnblyl arieyl= 21 3yrrdio Py L Q@inkdelin-6-y1)-5- metho*«:y—benzom

qui nazo) i ne- 1, 3- di am ne,

_ a?lC{ EDWQQ%@/W@WWI&}EHJ'@QQ%@@@W phenyl )-7H pyrrol o

S PR BRSO b T R Ry el e paaRns fop- iamine,

G- @6I»Dﬁnelﬁ]:@1ftnphenyl) 7~methy1~7H—pyrrolo[3 2-f]quinazoline-1,3-diamine,
662?%@%1%{71; ang%yl ~6- gz-trlirlugrometh -p eny 5 3 2—pgnrr lIlo[n (ﬂqumazohne_
Iz Methle, @o n%)ohb'd HRRQBL Y by - 7H- pyrrol o[ 3, 2-f '

qul nazol i I am ne,

7T Me(thamsmlm}fé-th&opimmﬂd{ﬂi Dyiiaol paLhitiina®lide 1, ghdiamine,

%éR%%W%@%O’ﬁQ?%?PC@H pyrrol o[ 3, 2-f] qui nazol i n- 6
Nib)(l@ﬁﬂéﬁhln@?ﬂt él%l[§;‘>—ﬂ Rinazolin- 6—y) hen 6] acetamlde

D am no- 7H-pyrrol of 2f]qU|naz -phen
%] 1%}1%1&9063@ 'é'}'cyo-%) %yﬁ[pyrrolokg Yl ﬁc%%%la!zo 111—7y ylﬁ Iﬁ”ﬂl ~diethyl-
g[cétg(xﬂ],dé-Dlam no- 7 mathyl 7Hpyrrolo [3, 2-f]

|na Ilnti_@ﬁdiy phen g[Ir_oplonlc aci d,

{-@ﬂ% oy Y y 7B BymzokpgtliHiesrine-g.3:djampine,
ANy e A T B olofa, - flquipagoling g dismminey
#8ilyi}6-phiemphkh- myprqpymolo@gpdﬂq&nﬂzohne- 1,3~ dlamme
3-14-(1, 3-D anmi -7H- I I

B IgERsTY et eGP BhA LUV PO oy ARl 1.5
Sahdige t hereof . WO 2004/ 101568 - -34- PCT/ EP2004/ 004396

Particul arly preferred conpounds as defined above are
6o duifteiect y]f—pbfmyﬂth—gmb)[s;mﬂqgmmglm&l 3-diamine,

%@%ﬁh gﬁt@hl %hhg#ﬁepyrrg%[g%_l ﬂq{.uﬁazohnl: -1,3~-diamine,

77 M@hfi}%l’) ®= ﬁﬁlﬁdrbfdeﬂ%ﬂ 7Hbgﬁ%b])o{§ - Ayalekelihé-1,3-diamine,
f] quinazoline-1 I am ne

[."& @13 1@|mamﬁérl—@y{r21q18;Z-ﬂ@mmmhny@-ybhkh@nﬂﬂ el LRG3,

[% E 13- B340 7] ﬁll%t]zyly}i—pynolo[g 2-flquinazelin-6-yl)-phenyl]-acetic acid,

[4-(1,3-Diamino-7H-pyrrolo[ 3,2-flquinazolin-6-yl)-phenyl]-acetic acid,

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

3-[2-(1,3-Diamino-7-methyl-7H-pyrrolol 3,2-flquinazolin-6-y1)-phenyl]-propionic

acid,

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-flquinazolin-6- yl)—phenyl]—proplonlc
acid, and

3-[4-(1,3-Diamino-7il-pyrrolof 3,2-flquinazolin-6-yl)-phenyl]-propionic acid,

and pharmaceutically acceptable salts thereof.
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' mﬁe&nyle@(?&rﬂﬁmd %{eﬂymj%ﬂf-ﬁﬁ@@h[g @Vﬁﬂhiﬁ%ohne -1,3-diamine

et hanol , and pharmaceutically acceptable salts thereof
io Oher particularly preferred conpounds as defined
above- are those selected from the group consisting

waf 2004/@618yd - 6- t hi ophen-2-yl - 7H pyrrol o] 3, 2-f]
qui nazol i ne- 1, 3-di am ne, ! PCT[EPZOM.OMS%
7-methyl -6-(2-trifluoronethyl -phenyl)-7H pyrrol of 3, 2-f
[Rywrtivalzoly prefdrad dbﬁ@&bﬁﬁdg a§ﬂ@ﬁ%éd %bignfle Eé’le@i;?h%]rom the
trifluoraonethyl-phenyl]-pyrrolo qU|nazo I ne-
BEORP RARSFIRE | uor o acetic acid salt, and

P S R e S T

)

Conpounds as descri be ove are’ no
rmaceutical ly acceptable salts and/or

el L r r.ed.
Eagﬁ of t%ﬂe&?n d%t&%ﬁé?ﬁ% su%g @égﬁlj kY y@{(ogﬂgq ST Fyeptelings7-yD-
povwl, menti oned exanpl es is individually preferred. :
ounds. .o or mu C have one or nore
asy%{e agel&gﬁ}%a%ﬁeBJF?}lé\ﬁ%i %&ﬁ xi st in the form of
optically pure enantioners, optically pure

di ﬁster eoi soners _or mxtures of diastereoi soners. The
spbeeRaThcuderly peefevredsovapotielsaist difived dhorve aex dieaclyted from

mé%%%ﬁﬁ%ﬂﬁ%ﬁ# racemates, by asymmetric synthesis

omat ogr aphy (chromatography with a

qkethﬁl batssptans. I ailbfs, Ehﬁ%ﬁgatcgﬁ%”%go&iaﬂﬁé,aces

aII @Wihfor% 't will f) Iate the
st é@lapthy&mh@m YaH-ymrelhl 2+ fiyembrdine-1,3-diamine,
gﬁ be derlvatlsed at functional groups to provide ’
rivatives which are capable of conversion back to

tHe, pdizmince 6rpoirifthdrometkpl-piRhyg gﬁ@l g,‘ 3 ¥]quinazoline-7-yl)-

ﬁﬁ}%ﬁﬁgl;lﬁe and 35 EE bol i cal erivatives,
URLHAFHTE a5t Fﬁa%dum ng the parent. CVO
3RQ4hkP568. 35T conpounds of |
geng{rhal for mul alf%[éﬁ%%%&%ﬁg?%fso Wi thin the scope
of this invention. A further aspect of the present

il? venti;on is_the rocess forb t he nuf acture of 5

HpSL HiFs BRPPBR $bges By consiéries 2 preferred
éﬁ@@ﬁiﬁ@nﬁoﬁﬂi@ﬂé@&iﬁﬁveﬁt%ﬂldcﬁnﬁoﬁl)xds as described above, which are

not pharmaceutically acceptable salts and/or pharmaceutically acceptable esters
are preferred. Each of the individual substituents exemplified in the above

‘mentioned examples is Individually preferred.

Compounds of formula (I) can have one or more asyminetric 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 aéymmetric 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 .



R NH2 N~ NRa HZNXN 1 (XXI) wth a conpound of
formula (XXIl1) B(OH)2 Ro C ARR Re Rd (XXI 1) 10
wherein Ri, Ra, Rb, Rc, Rd, Re, Rf and A have the
wogpgricijeéances given above. Saifl-reaction of apEORPRYNEhiz06
of formula XXI with a conpound of fornmula XXIl can be
carried out by nethods well known to the person
caipbiieds pheemerabfdarmeadl) invivaned dgy withih hbe s abis
.. and,.schenes descri bed bel ow. The reaction can e.g. be
IVERHCBY out with Pd(P(phenyl)3)4 in a sol vent such as
e.g. DME or ETOH and 15 treating wth Na2CO3 and H20
Anot her enbodi nent of the present invention relates to
Aduriben aepech o1 tle¢ presgnt ibmntionvik¢he prapas &1t thy neanufacture of

o BRRE3 ARrUBRISRD Al st wbbvesnare esnpagampound of

foandla€Xpiiesent i nvention can be used as nedi canents
for the treatnent and/or prevention of di seases which
are nodul ated by PTPi B i nhi bitor =y Exanpl es of such
di seases are di seases whi are_based on high bl ood
gl ucose concentration, p di abet es. The
conmpounds of the 5 invent ITRETPIiB in vitro

and have been shown t oyl god gl ucose levels in .
vivo. Thus, the corrpoyHg present invention
woul d be useful fdi,NtheN entj of di abetes. The

invention therefore also relates to ph&fceutica
conpositions conprising a to conpound as defined

Wg%ﬁ%ﬁ(%éﬁ?&ﬁd%@%m%j |y acceptable carrier and/or

Rb
Rc

B(OH),

Rf

Re Rd

(XXIH)

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

15

- 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 Na2C0O3 and H20.

Another embodiment of the present invention relates to compounds as defined

above, when prepared by a process as defined above.



10

i5

20

30

Further, the invention relates to conpounds as defined
above for use as therapeutic active substances,
particularly as therapeutic active substances for the

woRnewmaissent and/or preventionspf di seases WhighedbBo1/004506

nodul ated by PTPi B i nhi bitors. Exanples of such
di seases are di seases which are based on hi gh bl ood

ok @@e@ebemm@nm@mﬁgouﬁag bf a4 ﬁre!;é&f h9belies Calll Be 1sed as
anof her enbodi.nment e invention relates to a 8

msdigarpentsdas Fbé%ﬁfe@@nmtoﬁtnﬁ/ op pe@ﬁ@mtnoamfohsahsseaéae@l are modulated

P P hi b
Iggr;pmﬁlges ggg?nﬂls %}E er @é g © | ?ﬁsﬁh%ésf?gg ﬁaﬁ%%WQng\saeteﬁ@sed on

highuntand gluccanicontentPiigd e rpa@dc@&ﬂm%et@@ ’Pfi@ébm%)ounds of the

di se es e ses . whi ‘ch are based on h
delrvl? %Egtﬁhgl% Hlﬁ‘glépdhfwﬂ RERYY Sh@’d@épgswelzbldpldeglucose

f I )
%@’S%?E&aﬁf’%o%ﬁ e L B ot D BRI B B Bosetul for
tiestrestmsenttifchatates.nodul at ed by PTPi B |nh|b|tors
Preferred exanpl es of such di seases are di seases which
are based on high blood glucose concentration,

'PBE |
bl at\éésﬂllttﬁgl ?ﬁﬁgéfgggélgé re}%Qesl ﬂ?) h{acg&?crﬂ anggb\oésﬂg&#so&mpmsmg a
¢qyepopRe padatined abf)vmuqi a@i@mﬁmaé%c&]hmctep&ﬂaﬂ]@tﬂrner and/or
%ﬁ%‘%ﬁ prevention of diseases which are nodul ated by

I'nhi bitors. Preferred exanples of such diseases
are di seases which are based on high bl ood glucose
cong entration, particularly diabetes. Such

BribpiBvensiosielaes te opppantdass definedabatsioe uscuo

e s et L A By &3 P e R RRPE By tagpes for the

Uaamemﬂ dr;d/ or erguentiont dfalieaees WwhicH Me@BBEREABY YTP1B inhibitors.
intrathecally or_ transdernall

b ,
Exarp |SFl9 Bé%ﬁea%%s BstHegasat vhidarehaspd rathis hblood ghicose

@i?;%ﬁh%%oﬁ gsgspensi ons or sol utions for oral
adm ni st rafP ﬁpﬁ%rg%o& tories, injection solutions,

eye drops, salves or spray solutions are exanples of

B FRinariinesh B VHRLAAE St MAPaivercrbrasment

i e pefentidifodBsages Wﬂcﬂ@f&ﬁoﬁ?&g?c{?%%ﬁn@flﬁgl@&s which

|nvent|on are adm ni stered in epend
wathotbcemaprises étdmtmetesp@:a timpaend ue defige@dbewd to 4 heman or

R Cher P RSB e orh SRS difiRetmbietay based on high

T@l@ﬁd%ﬂlﬁ(ﬁ@ﬁ@bn@ﬂfﬁmlﬁ Haricl¥rig@sehdtbdn ting clinical

trials. In

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 ghicose concentration, ﬁarticularly

diabetes. Such medicaments comprise a compound as defined above.
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general, dosages of about 0.1 to 100 ng/ kg body wei ght
per day are preferred, with 15 dosages of 1-25 ng/kg
per day being particularly preferred. The invention

Wa eogheseTonpri ses pharmaceuti ¢al- conposi ti ons pkRate2004/001896

contain a pharmaceutically effective anount of a
conpound of the invention and a pharnaceutically
acceptable carrier. Such conpositions may be .
formul ated by any 20 conventional neans. Tablets or

Tieansthpbesde @flt}&Qﬁfu‘@mﬁoﬁ c8ebkesindhifbrdenslly it #KSor parentally,
carriers or diluents. a&w d conpositions can be, for

% aipfraveqayshhantrpmniseil Emtareeqmbe intrghscallpor

Sab4i S COPSUGRCAR, GORL BBl Sl A EAS TBLpones,

thbhaifz lrsusppms;anm gr addiibhy és @&1 m%hillms&&n@nb@h@tﬁs@@mes injection
ua as eserving, stabili zing,

SPLTEPTS 77 ST aps shkyos A Q088 aneeragu es obadmigyiptration
i@§m§alts for varying the osnotic pressure, buffers and

ot her additives can al so be present. The previously
mentioned carrier materials and diluents can conprise

any conventional pharmaceutically acceptabl e organic

Imtramnnga,nnﬂ*aﬁuh&thﬂp&&l oe ifhala86n wahEhistgelaat Alereferred forms
ct osr %ﬁarch ng\q i um st earate talc, gum arabic,

%ﬁsﬁ | d5a2eHInRBICE the gommeundref thipnspsiongrsgdministered in

efRBtivE %(ﬁﬁ?ﬁ%ﬁ%ﬁ@ 0%]8&@ nafhif o ef;ﬂg% sggﬁﬁﬁﬂgﬁtl(ré’ ;ﬂ%edl%g‘f the age and

as tablets and capsul es, pret contarn
Ieguirentoas oﬁ@mpamm@mddha dnode ofmhmmmatmnn DcEhges may be

O ot BN E N B antyiin bE P TIRIR clinical trials. Tn
geneeat Hefhgek b€ ABOWPOYRIS0DERE/ H%@@dﬁbiggg?ef H&f{] Etreh%referred with

har rraceutl cally acceptabl e S
geopl besppalkenarclaydfeing parésdedy pseforiedt ed wit h
hi gh bl ood gl ucose concentration. A preferred
indication associated with the present invention is

Theinvessiogifait@dr sbinprideapriesacelRichheod psgifiens #atv@tain a
ﬁ&éhln V\Ad%y@ ts and wll, of course, have to be

Tacedticyly elrctivEame o & egupewhe af Bhe imvengpn and a

PR R el RE 8,00 (O lop AT AU bRtk Qe by any
ahoentidO80meays. gEabldayorofraaulatepeinebifinf @Béﬂﬂéﬁ Bin@érs, fillers,
the corre pond| n&l anount. of. a

. or
ﬁ?ﬁ&ﬁﬁfa%@l@lﬂ%n;ﬁ A GPMRI i Ty e fpcample. eliteyform of a
ﬁ@ﬁmaﬂ@mﬁ%ﬁ@ %lﬁh%he gggsﬂ%s L2 2bnelis a%fe% o%fthicﬁener in
di vi ded doses, I'n addrtion, the upper
addbondo tb&a@mbadgvﬂhmtt El"m‘th@:nﬁamm tlatar- h:aprmdng aﬂcénhves as well
as substances usually used as preserving, stabilizing, moisture-retaining and
emulsifying agents as well 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.



The conpounds of formula (1) can be manufactured by

t he nmet hods gi ven below, by the nethods given in the
exanpl es or by anal ogous net hods. Appropriate 20
WQRHEH YA ondi tions for the indBvidual reacti ACTEERYISH/004896
are known to a person skilled in the art. Starting '
materials are either commercially avail able or. can be

BIepEREFlosBge fRTkb dEclansiablvs s ndoaphelermrvedeblyi cpafain from 25
T . e —

exanp

- tihey Be brepiPe 0940h03m6@al 39arRCT/ EP2004/ 004896 A

particul ar nethod for preparing the conpounds of this
invention is described in the follow ng schenes. The .
T o D e bt g e oo theln
SheEMEIceddcallyorsentable SO axblustdil DiVEje @bl orNeveRion of

8% 79% 02N. Q2N I...02N, I, . I 14 111 1. Fe,. NHAClL din .. .. .
LEFFb & OBV DG R BiSA ORGP AR AR ey [ndlication
HsaddibdedlWiRE th%&%s%nv‘é‘n% fs et REsdciatiel] with Glabet&9%

83% + H2N N | NNHHN\ 1 VI VO IV Conpound II:

A mxture of silver sulfate (ioo g, 0.32 nol) and

10

15

20

i-adi ne 2 . -k ) 4N i I ] (.200;:

T SR ndver TR0 s RS ELIPL Y po AR Aol fhusted 1o
Ghaitdieidiad réqiyenenttinicado barticild8cge. Gn2Be bide)of othk

resul tin _m'xtilure was. stirred at 25C f%g 1.5 h,

i gE g%ma Reospgater aé S WRESHEEY WFUR 2pHY P-oddag 4p about 1000
-I;HE per day of a compound of formulas I or Ii, or of the corresponding amount of a
pharmaceutically acceptable salt thereof. The daily dosage may be administered as

single dose or in divided doses, and in addition, the upper limit can also be

exceeded When this is found to be indicate_d.

The compounds of formula (I) can be manufactured by the methods 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.
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filtrate was concentrated in vacuo to a vol une of

roxumtely 500 nmL. This solution was treated with
gl

N1 ueous sodi um thiosul F3%e sol ution (| RECTER2004/004896
and a saturated aqueous sodi um chl oride solution (400

Kfﬁaeﬁéﬁashleesﬁaé ftpiapehitereo %iﬁp&éro& isasehiaY isdgperibed in

f

g §tﬂié9nl e %230’1?1% e%ﬁglrp(_}e VQHF ga(lz}i o%téuéa Sé:hemes provide a
é&aﬁe@l dea@rlptmmd ‘eh@mlhlematﬂd—inﬂmdle\/SO d6, 300 MHz) S
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
SCHEMES§. 60 Hz, 2H). 20 Conpound II11: A solution of.
7-i0do-5-nitro-2, 3- dl(bgydrooll—l-l ndole Il (15 g; 51.7
mml) in etha oI 12 ind i sdpr dpanol oot L) at [T
) . h Daghth?H P )

6- d| Cy@po0-gBYA- be i none é 3.6 g,

599rrrrnjzm The resulting swg d to.f 1
and air was bubbled through for 11h. An additi onal 251
0.57 equi val ents of 1. Fe, NH,CI
2, 3-di chl or 0-5, 6-di cyano- 1, 4- benzoqui none (6.8 g, 2%. h MeOH/H,0

NH

mmol) was added and the reaction was stirred at 65 5 yelin MeO
for another 2 h before being WO 2004/101568 -40- uant
vacuo. Fl ash a

chro ograph,yH Merck Sili gel @ 2BEN@OD,, nesh, [T \E
90/ yel meydet & %’N fr ded DMF, N, RT o
7-10Q lr o- 1 Bakendol e/‘LII 07 g‘ 83% 0% as 42

g ovM SOFTd1 1H NVR HBDVSONT6, ~3000 Mz) S 11. 82if I

s, 1H),vB.59 (d, J = 1.83"Hzy i H), 8.30 (d, J &1 1. B
Hz, 1H), 7.61 (t, J = 2.93 g 1H), 6.90 (dd, J, 5 =
1.83 Hz, J2 = 3.30 Hz, i H. Corrpound N: A solution of ,
Conmunnist i tA misittire nﬂmﬂmrldlﬂfatéaogx g,803Z2 o hhdiiodine (82 g, 0.32

Bol e e Blodaniga Do jgsde s GeaOuaLh s wreated

w205 Hidroa4-di fd‘rooﬂ{qﬁdoﬁelq (38% 02é’92m%1}m171|1é reslﬂ’tlﬂ—f fhixture was

m xture was hea | 00oC under  a nltrogen atnDs her e
stdrred at 2570 éor 1. Ebuﬁltﬁn@d mldtthta fltanpad washee m\nﬂhe’dw@ hcetate. The

RS v eoncEnfiffd BfudGia ot PORRE EbroRl:bfteliFbop . This

sbletiogSivaigeatad mﬂﬂatndN@a@dob@sMQm flﬁbﬁﬂfa@ @olutmn (100 mL)

chI oride and water a (tied The f
and acabUIaks b AR AL nThmresdhng

ﬁlﬁ%&]@%@%i nrgéﬁlﬁ&em%‘ ﬁﬁr&t’f‘oﬂ"' &&h@@%ﬂﬁ %@eﬁﬂ@ééﬁﬁleum ether, and

or gani ayers ‘were dri'ed over SO

driefiaheactio lt¢ affend 7dodogpnitest, pidéldydro-aadndoledId83.9 g, 98.9%)
YL R Lot S TR (RSO, 586 M) § 8.18 (4, J = 2.20 Hz, 1H), 7.80

(d, J = 1.46 Hz, 1H) 7.03 (broads 1H), 3.65 (t, J = 8.97 Hz, 2H), 3.17 (t, J = 8.60

Hz, 2H).

Compound III: 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 1h. 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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was treated with a 4. oM aqueous hydrochl oric acid
solution in dioxane and stirred at 25C for 2 h. The

WE204/19136%t ¢ was col | ected by f#tration and WaRSHEEP2004/004896

with methylene chloride and petrol eumether to afford
GURah A5Gy Lot s Sund ey oo
4%}&%%&1@/ étﬂy} aget%"tj?e_)(agfd%ﬁgd %ﬁloalih -nYt;é ElI-f-?ﬂdole TII (13.07 g,

29%3 aHayeﬂH}v sothEH(MHR (DM:SOJ.—d&%OﬂzMH@) 811.83 (btnad s, 1H), 8.59

Wi B0 SadE R S HRoIn 361 7 ¢ 298 1 gEDp690 (@4, 5,

83 &3 WDH) =g N diyet hyl f or mam de (400 ) at 25C
was treated W th sodi um  di cyanam de (18.6 g, 209

mmol ). The reaction m xture was warnmed to 500C for 2

G L s e R

Riedhahat(686 G Epat 25*?53 Wwasl Weategi withasdiniien af anirhommm chloride

B4 T b S SR S L ECHet (5bh Pol R BODIGaR55 & 242 mumol)
the ‘Eﬁ‘iﬁﬂﬁ@'\b&(ﬂléa@@&té i‘bd)‘@'ﬁhdéf y hit%}l\%é%l ﬂn‘i‘@‘sg\ﬁeﬁ’g ?01%}19 The

399 as a ow sol i d:
I\ﬂﬂzﬁm% mmze md‘ﬁ&rgd thrq;ugh& g@d of mhta @@d tl_lal)cehte 6l washed

{vﬁfh liot mﬁtbggoft'_a‘h% ﬁsrat%v%7 C(%BBH(ﬁ'ﬁed %acug z{g@ %h&&:eg%ue was
géﬁitlcﬁfedl‘ﬁetw@:én mathylendzchlditifle and6vat@Phid Odietidted. “Plie pH of the
CT/ EPﬁOO4/ 0048£ %‘&0 nmpound VI . A sol ution of
AHULGHSAAYL Was aGHstadrio pidolo with smmenannbydroxideend gxtracted
> .
Pt mERdnd Rt Ehbheiiting Hyci IvelBBAYER sodium
sulfaspfiltercdeand suht:entgatsdl ihdscte tovaslinyefaf koatLo Mhis solution

andqu(flwggn té@ﬁgg%sgy&@g ltrat‘&ggﬁ}t}on viqe

djoxane and stirred

aﬁﬁg@ﬁr% T"hé ?Qédigﬁaté\vé@éél%?éd Bjﬂﬁl’&ﬁ‘ﬁ@n apaerpdd w1th

onto Merck Sil 400 nes

yane ghhqmidp guvkpelirolsum ethegydo afford zaoiiomﬂxiq@@m -ylamine
% 3 For T (505 h8h 84 AEAR0SA T RBIK oso-de, 300 MEE) 6
fr, 3@@1&0&&99% 0¢ gigi{b?oatd ﬂlﬁﬂlﬁ 8 @E JL 3: 46! Hm ﬂe), yl48 (t J=2.74

br own
e $F15 144 56 A 5AdiiLS, e 85 (64 Jum b3S B2, g 23, Hg 1HD.
10 (t, J = 2.93 Hz, 1H), 7.20 (s, 1H), 6.74 (broad s,
2H), 5.78 (broad s, 2H). Scheme 2 NH2 NH2 N~ NH Nk
Cofxl-pouhﬂWi\lAlsontNNl of y-iodo-1H-indol-5-ylamine hydrochloride IV (24.6 g,

83.7 mmol) in N,N-dimethylformamide (400 mL) at 25°C was treated with sodium

dlcyanamlde (18.6 g, 209 mmol). The reaction mixture was-warmed to 50°C for 2
h, concentrated in vacuo, and the residue treated with water-(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%) as a
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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"~Re VI VIl RO Compound VIl: The coupling reaction

can be carried out by a conventional aryl 15 coupling

Wﬁ‘éf"?‘?é‘&”“% g., Suzuki coupling-#ethod: (a) SuzPET/ER2004/004896

synth comTun 1981, 11, 513, (b) Suzuk| pure

985, 57 1749 175
§Pmp F&\‘?Oﬁ@g@@f}é sCyas - erg%ﬁﬂ- ﬁyl ﬁrwlés?uaaaldmev (6.08

S O Al B A S A o for .

The weactionsmirgyde was cao]negl to a5°€h‘d1@esuk1ng:sn]nﬂsmglwéd by filtration

S FRRRLL R frBRs01e bR 8 PO hpireo to give a brown

610r Thi Gedl@id wals dsdobved Ihﬁln@than‘dm 8hé then b’éséi%ﬂ'@ﬁ@o Merck Silica
aryl) as coupli ng partner ueous base suc

ST RBE 4P Boerit (5. &hs&s@rgm agTphat denckiSaioa gl 60, 230-

h pd

%@a s S?gi(}}olrﬁ&%@Jggi%ﬁulgﬁag}sﬁ{%t?ﬁmlfalﬁﬁwrﬁ%uﬁ%mmde) afforded
6dbd el pyrioddlens-fihdantiline) 1, palikadh e VI(g)6101, 50%)las a brown

salick SRR, BRRSP Sl abe MHaNs 1186 (Broad s, iHDaBi4s (broad s, 1H), 7.43
00 b 305 NERS7 34O, & HAHoafls, oFHESO (B, o1,

et hyl'ené ‘gl'ycol “for at t'enpératured rangi'ng from25 C
to 125 C for 2-18 hr yields conmpound VII. WO
Sobeme2568 - -42- PCT/ EP2004/ 004896 Al ternati vel Y,
coupl i gl reacti on can be carN d by a conventi onal
aryl oy 2hgtre ?_Erorratl c coupl ||_??g pa ”hqer

util N ] coupl i ng, n I'e et at, Angew.

. Engt— 1986, |_: Typi cal condi ti ons
p%gp‘)%ﬂ C jout the SH4NT€E S cl ude the use
0

an s ﬁ(ganost annane as the couplingypatst ner,
pal | adi um cat al yst (2-20 nol e Wl such % o
tetraki s(triphenyl phosphine)-pal | adi um %) or
Cémipoind(VI IR NERY bislaiieaetion can be carried out bﬁ a conventional aryl
ferrocene dlchloro palladium(ll1), a salt suc
qds @ §-dBugHki |cpt1plmmme:chpdx (adSuzpki et @luusyab’l.éommun-

%F@%Fi 1o Y P ke B RN 188 11758, () Sk
éiadl,, ZHebn. |TEeUI1@g!§ gmmgmsm (d) ShiehSehehprs.Dry. WHem. 1992, 57,

NHZ NH
379-381, (e M'artln et a'}'- Acta Chemlca Scandinavica. 1993, 47, 513.

Typieal conditions used to carry out the Suzuki coupling of 6-iode<7H-pyrrolo[3,2-

flquinazoline-1,3-diamine VI includes the use of either aryl or heteroaromatic

- boronic acid or esters (e.g., where Ar is defined as aryl) as coupling pariner, 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°C for .

2-18 hr yields compound VII.
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HONN | H2NNN 1 VI Ar B (OH)2, VIII Pd (PPh3)4, DVE,
Na2C03, Hz0 N2 N . Rs H2N N A R9 | X Conpound VI 11 :

W@ 2004101368 n -of -42 - PCT/EP2004/004896

6- i odo- 7H-pyrro|o[32f]quinazo|ine 1,3-diamine VI,
400 in tetrahydrofuran (20 nlL) at 2?
ReerRat Sé lﬁlgrsa@m £an B sridadqart a pepventipgal aryl or

?{Eﬁé %wﬁél&gyn#%drﬁ ﬂir‘ﬁjﬁr om ]8&]15%8% Syt cgﬁgghﬁhgp Stzla%%et al., Angew.

Uhem éBnIEtd Eyghi, 10865 2555081 ed at 25 C for 18 h. The

\5@% %ﬁﬁh)ﬁ(glg ifg ‘?E%Jrgét E%&%gﬁgr ﬂl lﬁatu@%ﬁ:he use of an

@%éﬂdsﬁﬁhn&*éaésetﬁe %Bﬁpﬁﬁg ?’aﬁh@? palmhmmqsa@ay& (2ay6mi¥e %) such as
racted. with eth ace and the conbi ned orga

zmlayawhmyl@h@sp e aladim () st el HpPeRERbsphin0)-

SRR IR RIS, f SUE5HH f notaspinm Ayoridg ox lithium
eRlofflepi n:rr?zi )suhabl@ artlyldewpus 5@1*_1&31::][: suEhfels pTEIFth DM ot eftgtene glycol
into the next reaction w thout t her urJ cation
gon %ﬁd:@mpeﬁ%ww rmag&mx 35 80 13 TAE 28 Revields Grmaprand VIL
%% WD 2004/ 101568 -43- PCT/ EP2004/ 004896
n’poung' | X The coupling reaction can be carried out

by a cbikse nal aryl coupling rrm_lho .. ., Suzuki

coupl i 1 (aNa®HURH et al . y nmun.

1981/N11 (b) Suzuki—poee aN em 1985,

W- (c) Suzuki et al ,J\Ch . 1995, 95,
- 2483, (d) Shieh et al., HIN'O'N em| 1992, 57,

5 379-38Y] (e) Martin g by, Acta CcMIlti ca

Scandi navi ca. 1993, 473 b3h 2l’ypl al conditions used to
carry out the Suzuki qymat VI includes the use
of either aryl or het enagaogrmo‘ c boroni c acid or
esters (e.g., where Ar is defgned as aryl) as
coupling partner, in aqueous base such as sodium

bi car bonate or 16 i um car bonate or barium

hydr oxi de or tri€ef mlqe sol ution, a palladium

Compound VIII: A solution of 6-iodo-7H-pyrrolo| 3,2-f]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 ing, 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 exiracted 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-f]quinazoline-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 VIIL
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catalyst ( 2-20 nole % such as
tetraki s(tri phenyl phosphine)-pal | adi um (0) or

WO 200810168 ( di phenyl phosphi no) - f8rrocene] di chl o PETEM20G4(904896

tum(l1), in a sui table solvent such as aqueous

et hanol _or T>—fil H?M: or et her r at

@np@uad&?%s Blg‘l'reéﬁ‘{l% can etcarri out ¥ 8convenfigpal aryl
S DALE siatiod, féu. R etk method: (2) Surgli ot al, syntfy commun.

| mﬁml ﬂnsﬂz-ar, éh):ﬂmnkrpnrdnendaﬂppleﬁhmt 19$5a5z,mefﬂr758né1) Suzuki

%tfﬁi’l t ?ﬁé%g gat '2253%2#33 Gg gﬁr hn%:‘fge\?\t Qﬁ?m 1992, 57,
; egSEOte) Eviattin 4586, Aé%é CHepRicaXeahpiditba. i, Li0BE3.
u

to carry out t’he Stille reaction include the use
of an organostannane as the coupl i ng partner,

0 -
f@ %@%oé&?‘ti 1 pﬁhﬁ tﬁ’h"&% S.Sa g{g%@% ofo‘rfIII includes the use
dfleith driasyiciiratosdapbnmpicibuedric acid or esters (e. g where Ar is defined as

HED R PE RSP, B aqikos o b pa sedia pigabonate or

é&tﬁé@ene %Hﬁ%&%ﬁ%ﬂqﬁ&syﬁ% cﬁ%nzﬁ%d@ml%lﬁhon Balladlum

glycol for at eratures ranging_f rom.2
ttahaIyQBsz mpld %) lsncly ae teisalde&pkpbﬁay]@hosphme) -pa]ladlum (o) or

R i Rt W tesa i e tsdee o PSR Rd Th TR

ierttich Ms ddedad Ethanat & TMHFor NM'IZNNeth lycolMbr Xt
Ar B (OH)2, Pd (PPh3)4, DME, EtCH

O NHz
qEperaiungs kepging Arom 25 © C to 125 °C for 2-18 hr yields 6-Aryl-7-methyl-7H-
pyrrolo[ 3,2-flquinazoline-1,3-diamine X.

Alternatively, coupling reaction can be carried out by a conventional aryl or
hetercaromatic 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
tetrakisftriphenylphosphine)—palladium (0) or [1,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(II), a salt such as potassium fluoride or lithinm
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-flquinazoline-1,3-diamine IX.
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XI' Conpound X: Typical condition used to carry out
al kyl ati on of 6-iodo-7H 5

WREZPHAOLIS8 2- f ] qui nazol i ne- 1, 34fi-ami ne VI and REIEEP2004/004896

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

¢hemre 4ed above) is carried out with suitable sol vent
such a4 epeRhydrof uran, DMF usipg, suitabl e base such
as sodj um/hyayqigxi dey A5t gaRer at ur § 2rrrg‘\,1_%grom-780

C gﬁ;Zo provi ]N"
6-1i kY| - 7H pyrrol of 3, 2- f Jjqui ine-1,3-di amn
HNO W, AR

H-N" N I
6- Aryl - Xqal kyl - 7H pyrrol o[ 3, 22-f] qui n@zoline-1, 3-diamn
e XlI: The coupling reacting@@g) bejcarried out by a
conventional aryl couplingpgetpidsl, - 0., Suzuki
coupling nethod: (a) Suzukbwvet eadH,,
synt h. commun..1981, 11, 513, NaOSEROKI , Pure 15 and
Appl . Chem 1985,57,1749-1758, (c) Suzuki et al.,
Chem Rev. 1995, 95, 2457-2483, (d) Shieh et al., J.
Og. Chem 1992, 57,379-381, (e) N '
Cheni ca Scandi navi ca. 1993, 47,518, _TypibaRaconditions
used to carry out the Suzuki c%ol [ f
6-1 odo-7-al kyl -7H 20 T,
pyrrol 013, 2-fl qui nazol i ne- 1H3Ndi a'ﬂi ne X f\ﬁm udes the
use of either aryl or heteroaromatyc boronic acid or
esters (e.g. where Ar is defined as aryl) as coupling
partner, in aqueous base such as sodi um bi carbonate or
‘pot assi um car bonate or barium hydr ox

REPIS) qomidgion s e eriry ouE éﬂ&ﬂ%{tﬂ of Gigdp-7H-

P
Peflals o PHER@RIper s finmmime VE g el Gpogfer gyt such o
t%@fh‘b‘ui@]hfxgﬁonﬂﬁn bRshideR 20 84/v2018P 6f halides (e.g. RaBr or Ral, where Ra
[i,1. bis(di phenyl phosphi ng) - f.errocene] di chl or.o- pal l,adi
igdefined ghovg s rsied SUC wisitable spivs t%}&ﬂ?&ﬁ@’éﬁmﬁ%ﬂm’ DMF

R R e L

twozgreCitaipovide Ria @dodn-7vakyl-7Heppiroleg32eHauinsgoling-1ig-diamine

ﬁrri ed out by a conventional aryl or heteroaromatic
upling partner utilizing Stille coupling. e.g.,

Stille et al., Angew. Chem Int. Ed. Engl.,

1986, 25, 508. Typical conditi ons used, to, carryTﬁut th
GAl-g-alksky Hopyrralel 3,.8ell gwinazeling 1, 3rdiargine XI:' The coupling

fge;aggﬁﬁzc%ﬁ?gaa%mr@fg loé@?y é&:g%vggﬁoﬂﬁ 45 Eoupiftld ARINY, e.g., Suzuki

éc%tlilﬁ’tg_iﬁl(ethdacliqﬂ(a)llshﬁﬂdﬁﬁ bl.neyniheddradiunne 681, or, 513, (b) Suzuki, Pure
-1' bl.s(di phen osphi no) - .

e . e hﬁéﬁ&@&?ﬂgﬂﬂgﬁ( ) Szl g al. s Gemagev- 1995, 95,

PR5ASSRUM Y YRIhAR T 7! bib] Eem. 1992, 57, 379-381, (¢) 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[e,,é—ﬂ 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
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30

chloride, in a suitable anhydrous sol vent such as THE
or DMF or ethylene glycol for at tenperatures ranging

WORMHI96EC to 1250 C for 2-18-#7- yi el ds 6- Ar y|PCA/ER2R84/004896

15. 7H-pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne Xl . ThIS

invention is illustrated bythefollovvl%]g Exanpl e %
isicinpedphesihing)-femacaneddishlae um(Hg, mearﬁénta le solvent

P s e

raargum@ﬂonutgt@t(b hes20 fqr 568 durydelds céxpophd X9. In the
Exanpl es, the procedures of Exanples 35-104 were
carrl ed out by the procedure of Exarrpl e 34. In the

?noﬁ ok 1
car ri gg'%gut Bﬁgﬁﬁge procedur e of Exa 105. In\gi‘%{h@lary or
Eﬁtamﬂremattd@q@mgmmmﬁﬂmn@ﬁuﬂemnphag g Stild ebgl., Angew.

ggmtn,hfn%%;gglgig%@ Exappie 113. 25 EXAWPLES Exanpl e

6-(3,5-Bis-trifluoronethyl - phenyl) 7H pyrrol o[ 3, 2-f]qu
i nazol i ne- 1, 3-di ne NH NH FF HN\WN.I FF
@Ii%@%eaf[nmarmtﬂi@om%m@en inclyde Gﬁff‘ yse gfan

‘?rgé ﬂgggglﬂ'a% raF ¢he E:éue}?iﬁ{l/% g @,[z ;ﬁaﬂ.llﬁﬂﬂfm ﬂdlfé?e(tﬂﬁzeé ﬁ@ e%) such as

tdtiralm(dirlphbmylphosgﬁlme)rp}aﬂadmﬁc(o)/ms[n ]’lma(thphanylphosphmo)

S S B SR e B

éﬁlbk'i‘d'eoﬁ 4 duitalle nh?ﬂ?o&* solvent such as THF or DMF ot ethylene glycol
tetraki s(tri phenyl phosphi ne)- pal | adi um (0

ﬁarmtmm)eratun@s raevgmg from 251 Gt n%s%ﬁ)mé &t yueldsn% -Axyl-7-alkyl-

tEembdobia i Qoo YA RR 0o as 0

pr e-absor bed onto S|I|ca gel and purified by flash

chromat ogra h (Merc gel 60, 230-400 _nesh,
dbls wgnt%on I?s ustrate by the fo owmg Examples. In the Examples, the

procedures of Examples 2-28 were carried out by the procedure 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-f]quinazoline-1,3-diamine
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nmet hyl ene chl ori de/ met hanol / anmoni um hydroxi de) to
8i ve 6-(3,5-bis 1o

WORPMHIIBOE et hyl - phenyl ) - 7H pyr#®i of 3, 2- f ] qui nFLCIVERIB041004896

3-diamne(218rrg 53.59%9 as a yellow solid ;
- HRVS r? (gh_cd for C 8HL1F6NS (M) 411.0918, found
M@lwmo 78Ry eSS, Frblaenazolingris 1@%&?&%& 0.99

%l"(glz%rg@ pyr T ?1%%211} ng {}lr%{éﬂl %dg Famn L3 OIHL?;at% C
gmmw m%ﬁ“mf(wg&mbzlgm)bﬁﬁsermmhMamd (510 mg, 1.98
Wﬁ%ﬂ PP Aiehis posiim bisathonath SolHHOR G wemd ¢
2004/ 10 %68‘*??%@@%{&%?%%13%@%85@\%@ mdlo. ﬂi’rﬁn&lﬁﬁﬁe ré¥Qilting

Examlie n
MHKtUze Was heated:\to $07C fon 18 I epoled; filtered and the 1solated Solids

f
G LBl TR e b SR o
ﬂﬂe&b{b@&)ﬁh @h@@n‘dalogiltipﬁ (Merck Silica gel 60, ??0-400 mesh, 90/10/1
ui nazol i ne- | oro-acet | c
Fiery on ¢ hlopradieghanel{ BRSO RHPRIE) TREV6485: bis
ﬁmm]oﬁle%hyll\bheﬂ%—ﬂﬁ" plyn\ol(q?,,é"—ﬂ}hﬁxn%dlm'e 1,3Mifmine (218 mg,
53.5%) as a yellow solid ; EI-HRMS m/e caled for CisHunFeNs (M*) 411.0918, found

411.0921,

In an analogous manner, there were obtained:

Example 2

From 6-iodo-7H-pyrrolof3,2-flquinazoline-1,3-diamine and 3-
ethoxyphenylboronic acid there was produced 6-(3-Ethoxy-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CisHyN;0 (M+H)*+ at m/z = 320.



to From
-1odo-7Hpyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne_and
W@ 2H{105%Renyl boroni ¢ acid thet’e was produced PCT/EP2004/004896

6-(3-N tro-phenyl)-7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-
diam ne; El-HRMS mle cal cd_for Cl6HL2NG602 (M)
320. 1022, found 320.1020. Efl@@ﬂgﬁq 15 NH2 N\H N ~ |
H NN/ | \ From N
6-i odo- 7H pyrrol o[ 3, 2- f]qw azol i Re-1, 3-di am ne and
2, 5- dichl orophenyl boroni c a\ here was produced
6- (2, 5- D chl or o- phenyl ) - pZ»HJ\
pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-dig e; El-HRMS nie
cal cd for C16H11C12N5 (Mt) 20 3#3.0391, found
343. 0392. WD 2004/ 101568 - -48--PCT/ EP2004/ 004896

OF%”E oA el 5 el s dimmingeadFe and
eﬂ b o ath&ehﬁwgtda@@%-(éa@ﬂeom}aph@mﬂw

Iorothlo hen yl) rol of 3, 2-
5 ohZ»20fl Rinazol @11a31dmnme|tn p-agee peidsalty LEMS for
e Cl4H10CINSS (M+H) 316.0418,
é‘gﬁ%?g\]&?@&@z.ﬁg‘(a% 5267 N2 NH JEN~HN N/ I\
10 Example 4

10 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-f]quinazoline-1,3-
diamine; EI-HRMS m/e caled for Ci6H12N6O2 (M*) 320.1022, found 320.1020.

Example 5

15

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-f]quinazoline-1,3-diamine; EI-HRMS m/e caled for CisHnClNg (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

W@ 2004418136F - 7H- pyrrol of 3, 2- f] quirfizol | ne- 1, 3- di RETHEP2604/004896

10

i5

an off- white solid; EIl-HRMS me calcd for C17H15N5
(MtH) + 290. 1400, found 290.1399. 115 Exanpl e .8 NH, NH
N~\ HEN' N1 / \ NH2 Fromé‘—p——am e6

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

6- ( 3- Am no- phenyl ) - 7H it
pyrrol o[ 3, 2-f] qui nazol i ne- };
acid salt as a white solidl
(MtH) + at mfz = 291. WO '™0047 101588%- - 49-

PCT/ EP2004/ 004596 Exanple g NH JIIN~1 \ HN 'N

L\ E o e L
B st poglols 2-finyinwaling s daraing and sroblgpgthiophene-2-
Boitdrie heidrheyed Was ?Bd) @4l 6140 SrorBEiophenlsc -7 11-pyrrolo] 3,2~
6- (4- Fl uor o- phenyl’) - 7H o
Herinazefined. 3 riamine @ituasonaetiaagid #t (ES)-HRMSaede raled for

Gy RS (3R b8 i s 1 "L ey N 1 L o

From 6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and 3- net hyl phenyl boronic acid there was produced
6-m Tol yl - 7H pyrrol of 3, 2- fHeHsmAdae | ne- 1, 3-di am ne
trifluoro-acetic acid salt as a Ite solid;. LRMS
for. G 7H 5N (MtH) + at m zywe-

Mine trifluoro-acetic
VB for CL6H14N6

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

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

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

20 LRMS for CisH14Ns (M+H)* at m/z = 201.



15 Examlp a 11 NH2 NH ~N\~ \ From

Wg l.0do- 7 pyrrol of 3, 2-f] qui nazol i ne- 1, 3-di am ne and 4-
i BhEINTSheny! boroni ¢ acid thef® was produced PCT/EP2004/004896
6- Bi phenyl - 4-yl - 7H pyrrol of 3, 2-
f]qui nazol i ne-1, 3-di am ne t-éi fl ugro- acetic acid salt
as a white solid; LRVS for NS (MFH) + at mfz =
352. Examlp a 12 NH NH JIN-\~ 1 \ p WO 2004/101568
-50- PCT/ EP2004/ 004896 From
6-i odo- 7H-pyrro| o[ 3, 2-f] qui fazg
4- met hyl - 3- ni trophenyl bor@gfing
6- (4- rrethyl 3- ni tro- phenylhs 7
pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di ae trifluoro-acetic
acid salt as a white solid; LRMS forrCl17H14N602

GGt Rl A pyir3fihs, G ATRb ik 4 5 Ml ) N 1/

5 ﬂuouqmeﬁylbwonnﬂ afi@ tRerklvons pradaked 6-(4-Bhurapinhyd)apkis-

fg{n%%ic&ﬁ bor 0 Ip?: Jg'%l %ttnllnneé H osi'o pz{c%%lé%cgd salt as a white solid;

BRMS){-‘@-[ B ﬁm@ Lb{]ﬁ-;%_?:z amne trifluoro-acetic
aci d sal @6 mm EBSOH f for CL6HL2FN5 ( M+H) +

at mz = 294 Exan'ple 14 Emm&luulxl

NH, ==
NH

HN/hL,N 0
2 ®

10 From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-

ne- 1, 3-di am ne and

8¢ d there was produced

methylphenylboronic acid there was produced 6-m-Tolyl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;. LRMS for .
CiHisNs (M+H)* at m/z = 290

15

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 CooHyyNjg (M+H)+ at m/z = 352.
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HN N/ I \ 15 From
i odo- 74+ pyrrol of 3, 2-f] qui nazol i ne- 1, 3-di am ne and

g)zg?w Menyl boronic  acid thef® was pr oduced PCI/EP2004/004896
6- (4- Ethyl - phenyl ) - 7H-pyrrol o[ 3, 2-f] qU| nazol i ne- 1, 3-

t d It white lid
ATt R VT
RTE olgiﬂs y’lﬁoro'ﬂlé\hm&ltheﬂe wad" ?ﬁfﬂucedé (/.5 methyl- ~111tro—pheny1)~7H—

rol o[ 3 nazol | ne-
pyn@lct[s.?%fﬁmmmz@émg 3 mme:trat&mr%mh@ ama:ksqil’ﬁ @%l%u @éﬂte solid;

W%&ergwgu%%p@g%) ﬁiémfz?? #%ni ne trifluoro-acetic

acid salt as a white solid; LRVS for C20H21N5
(MtH) +at mz = 332. WD 200a O/ 151568 51
PCT/ EP2004/ 004896 Exanpl e | NI I HN NS5

From 6-i odo- 7H pyrrol of 3, 2- fu,quinazol i ne- 1, 3- di am ne
and (3- isopropyl phenyl) bor dni d_aei d there was
produced 6-(3-1sopropyl-ph ny
pyrrol o[ 3, 2-f] qui nazol i ngerTH3-ef apT e

acid salt a white solid, LRVS fo 2OHLINS ( M+H) + at
mz = 318. 10 Exanple 17 NH2 NH ~N 1 \ H N , N Cl16
From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1 ,3—d1am1ne and 3-

fluorophenylboronic acid there was produced 6-(3-Fluoro-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for CeH1.FNs (M+H)* at m/z = 294.

Example 14

From 6-iodo-7H-pyrrolo[3,2-f|quinazoline-1,3-diamine and 4-ethylphenylboronic

acid there was produced 6-(4-Ethyl-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine trifluoro-acetic acid salt as a white solid; LRMS for CigHiyNs (M+H)* at

m/z = 335.

Example 15

NH, =
HH

HN/'L:I; @
‘ C

From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-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 CooHaiNg (M+H)+at m/z = 332.
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(MrH) + at nfz = 344, 25

S From 6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne
and benzo(B)thi ophene-2- boronic acid there was

WERBMIEW36- Benzo[ b] t hi ophen- 2= §1 = 7H- pyr r ol o[ 3,PLTIEP2004/004896

f]qui nazoline-1,3-diamne trifluoro-acetic acid salt
as white solid; LRVS for C18H 3N5S (MtH)+at mz =
332. Exanple 18 NH2 NH ~NM~ 1 \ H N 'NC C 20
From 6-i odo- 7H pyrrol o 3, 2{] gl l'i ne-1, 3-di am ne
and 2, 4- di chl orophenyl boronrc 'd there was produced
6- (2, 4-Di chl or o- phenyl ) - 7H

pyrrol o[ 3, 2-f] qui nazol i ne- 1Nn3'di amne trifluoro-acetic
acid salt as a white solid;]* /RMg for CL6HNCL2NS

PCT/ EP2004/ 004896 NH, & N
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i
i - napht hal eneboroni ¢ acid there was produced

ﬁrdih\I@ﬂidifﬁi-?H'—ﬁyﬁbro_['ﬁbpﬂégﬁﬁiaﬁbﬁng-ifé-ﬂiﬂlﬁ%oid@@'-1’ 3-

diam ne triflUoro-aceti acid salt’ as a white*solid:

s myéphand Yuensiqavdidiheratwassprednced §26-16puopyleptrmyl)-7H-

Direlal ARtloyidbline Lk ol htib-epetic aridalin whive solid

'BRMSﬁ)rcﬁJIQHLQQ{mmEHyMgEFle@i d there was produced

6- (3, 5- D chl or o- phenyl)

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—l,g—diamine trifluoro-acetic acid salt as white solid; LRMS for
CieHi3NsS (M+H)*at m/z = 332.

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 C;6Hu:CloN; (M+H)* at m/z = 344.

Example 19
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pyrrol o[ 3, 2-f] qui nazol i ne-1,3-diam ne trifluoro-acetic

cid salt as a white solid; LRMS for CL6H11CL2NS
?r&ﬂ‘ﬁﬂﬂléﬁ mz = 344. Exanple 2% 15 NH2 NH HRGI/RP2004/004896
From 6-i odo- 7H- pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
and napht hal ene-2- boronic i d_there was produced
6- Napht hal en-2-yl - 7H pyrr ol ¢['3/2-\] cqui nazol i ne-
1,3-dianine trifluoro-acetj®c ;@ galy as a white
solid;, LRV5 for C20HL5N5, s O~gl Mz = 326.
Exanple 22 NH2 NH Njj,,z 11 H, N Cl From
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and 2-
Fi‘rbrﬁr@w&ﬂ'yﬁgﬁj@ﬁldfg,@cﬂ %ﬁ&bﬁn@@%-ﬂt&iﬂhﬁﬁhd t-naphthaleneboronic
6-.(,2: Chl or o- phenyl)) - 7H 2004/ 101568 - 53- . ;

herrjyas p d'6-Naphthalen-1-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-

1t
|G L Bl IOk R 8zl e, Lapi:pe | 0 te +
SR Ao LR RER satag = W ON PRI [ GREFRB OV 1D
Ve 326Gt mz = 310. Exanple 23 NH2 NH O a o" 5 ~N- |
H2N' ' N From
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and
2, 4- di met hoxyphenyl bor oni gxafhslld $8r e was produced
6- (2, 4- D net hoxy- phenyl ) -
pyrrol o[ 3, 2-f] qui nazol i ne- 18- ry ne trifluoro-acetic
acid salt as a white sol i dy=~RWNE6 for CL3HL7N502
(MrH)+ at nfz = 336. /L. cl

BN N

Cl

From 6-iodo-7H-pyrrolo[3,2-f]quinazoline-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 CieHu:ClaN5 (M+H)* at m/z = 344.

Example 21

NH, ==
NH

N
Ao
From 6-iodo-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and naphthalene-2--
boronic acid there was produced 6-Naphthalen-2-yl-7H-pyrrolof 3,2-flquinazoline-
1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for CaoH:sN5 (M+H)*
atm/z = 326.

Example 22

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



10 Examlp a 24 NH2 NH JI~\ / 50 HN N 15 From
6-1 0do- 7H pyrrol o[ 3, 2-f] qui nazgl i ne- 1, 3-di am ne and

W 200881568 2_ " t hj opheneboronic atid there was pPS&ARRaHH4/004896
1-[5-(1, 3-Di am no- 7H pyrrol o[ 3, 2-
f]auy ohin-6-\il.) -t hi gphen- 2-yl ] - et hanone. : -
Pl et - QR e Tl e BE B peli ol solics
CREES NSO (MAEaE /7324200 2004/ 101568 - 54-
PCT/ EP2004/ 004896 Exanple 25 NHL NH JINN O H N' N/
I \' From
6-1o0do- 7H pyrrol o[ 3, 2-f] qu i.ngs 1, 3-di am ne and 3
5 fornyl phenyl boroni c aci duEgﬁg e produced
3-(1, 3-Diam no-"' 7H pyrr ol o[\&,
f]qui nazol i n-6-yl ) - benzal gehyes
(ES)+-HRVB mle cal cd for JCLX
found 304.1195. Exam | f*a 26 ~10

I \ C From o

/

-iodo- 7H pyrrol Q[ 3, 2-f£] qui nazol i ne; 1, 3-di anj ne and
gr%m%w&%%ﬁ{r@@%ﬁefﬁﬁuwgﬁ%ﬂ&ﬁm%@@ -
PR S ER S SR e - Dimethory gy 1
pyﬂrb%/oljs;z‘ef]quhlaizo ineilg-didmind iRifSicroraceHc atidHpdiCins @hite solid;

f,%)fg fo‘%tclgllhz—,NEOE fﬂlﬂ%ﬁaar\? 1'11?z %7336.

¥s a yellow solid;
0 (MH) + 304. 1193,
P NH N ... H N, XN

10

Example 24

15 From 6-iodo-7H-pyrrolof 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
solid; LRMS for CisH13N5;08 (M+H)*+ at m/z = 324.



10

15

20

NH, NH ~N~\ NH O From
6-1 odo- 7H-pyrro| o[ 3, 2-f] qui nazol i ne-1, 3-di am ne and (3

WORMHKWEIMBam nophenyl ) boronic aétd there was prRSGUERG04/004896

N-[3-(1,3-Di am no- 7H
pyrrol o[ 3, 2-f] qui nazol i n- G-él : @en%il ] -acet am de
trifluoro-acetic acid salt te solid; LRMS for
ClsH16N6O (M+H)+ at nmfz = 333. WD 2004/ 101568 -55-
PCT/ EP2004/ 004896 Exanpl e 28 NHE NHF N\ \ FF
H2NN From
6-.1 odo- 7H pyrrol o[ 3, 2- f | qui-Trez®
5 (trifluoronethyl benzene))ho Q

produced 6-(2-Trifl uor o€t hyl -
phenyl ) -7H pyrrol o[ 3, 2 f]qui nazol in¥e- 1, 3-di am ne as

B S S P PN S ARl o 2

"ﬁ'e 1,3-di am ne and 2
aci d there was

h?%l BerdylEPbAHIB ﬁcﬂ"‘t}@ffe‘x@c{s%[r%d%céd ﬁll(‘l%aﬁ%hfhcﬁrlrﬂj— yﬁmo[g,,z-
propionic acid .
Deminazolindd-y1obeizzal dehyderas-ayreblopr yolish (BSHRHR MSird/ ¢ ﬂdsd for
> 7;18@%@@%}%‘3@?42%19# ??%‘gSQ?&F@abor ol anyl] (558 ng,
ol
Example 26
h HN)Nl\!:;

From 6-iodo-7H-pyrrolof3,2-flquinazoline-1,3-diamine and 5-chloro-2-
methoxyphenylboronic acid there was produced 6-(5-Chloro-2-methoxy-phenyl)-
7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CiyH14CIN;O (M+H)+at m/z = 340.

From 6-iodo-7H-pyrrolo[ 3,2-flquinazoline~1,3-diamine and (3-
acetylaminophenyl)boronic acid there was produced N-[3-(1,3-Diamino-7H-~
pyrrolo[ 3,2-f]quinazolin-6-yl)-phenyl]-acetamide trifluoro-acetic acid salt as a
white solid; LRMS for C;eHisNeO (M+H)* at m/z = 333.



[1, 1' - bi s(di phenyl phosphi no) f errocene] di chl oropal | adi u
m (Il 132 ng, 0.18 mmol), and potassium acetate

WPSBH/ 686 o mol ) was heat ed 0 95C for 2 d. PHREP2004/004896
resulting mxture was diluted with water and extracted
with ethyl acetate. The nbinid gani c |layers were
washed with a saturated aé§§€H§L§é§£un1chloride 20
solution, filtered through a pad of silca gel and
sodi um sul fate, and concentrated in vacua to afford
3-[2-(4, 4,5,5-tetramet hyl - [ 1*:3, 2 di pxabor ol an- 2-yl) - ph
enyl]- propionic acid. A sptuprsp.Qf-f
6-iodo-7FprrroIo[3,2-f]qyﬂp’!5! nek 1, 3-di am ne
(prepared as in Exanple ", 100 ny, 31 nmol ),
3-[2-(4,4,5,5-tetranet hyl -

52 aps 2 A POSIL L praRl ot £61 o (102
5 (hnﬁrg{l@i‘drﬁéﬂme&%ﬁbmm db?aﬁ?éﬂe%%stbismncé& - (@Trifluefomethyl-

In a“2. oM aqueous sodium carbonate sol ution
pheny Drydl-pwrnlolg)2-{lguinarb)ineaygtdiathinesasea hghichitown solid; LRMS
i vi- [et Rer . _ heated to 95C for 18 h.
igﬁg?7&g§#ﬂ$ﬁ@g+ﬁ)%?gpgi\)@§ﬁbool ed to 25 C, dissolved
i n met hanol and tetrahydrofuran, and filtered through
a pad of silica gel and Mﬂﬁm@lﬁéate. The filtrate
10 Was concentrated in vacuo. purification
1 . )
SR Bt R e K A ah L RB R piBbiotfb acid
3-[2-(1, 3-di am no- 7H-pyrrol qf.3, 2 WO 2004/ 101568 - 56-
PCT/ EP2004/ 004896 C
f]qui nazolin-6-yl)-phenyl]&p
12.19%; LRVS for Cl9H17 2Ny
I n an anal ogous manner, theryd tained: 5
Exanple no NH, NH N H N j-1 \ OH From
6-i odo- 7H pyrrol o[ 3, 2-f] qui naZbl i ne- 1, 3-di ani ne and
ARG D abpioponlsolanhang s o el
15 44iseh,uhe’ s, smstametiydda, 2 Bil[1,3,2]dioxaborolanyl] (558 mg, 2.20 mmol),

1, 3= Di,am nos. #H pyrrol.of 3, 2- { nazoll p-6- -phenyl
3 BiscphergieiiobinQrsidedial sl S Raita (in) (ASRE bas
mBahl), RrpbRssiim acetate (589 mg, 6.0 mmol) was heated to 95°Cfor 2d.
The resulting mixture was diluted with water and extracted with ethyl acetate. The

NH
DNl C
\

\4st

acid (12.5 nyg,
t mz = 348. (B)

combined organic layers were washed with a saturated aqueous sodium chloride

20 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]1dioxaborolan-2-yl)-phenyl]-
propionic acid. A solution of 6-iodo-7H-pyrrolo[3,2-flquinazoline-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),

25 tetrakis(iriphenylphosphine)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

30 purification (Shimadzu HPLC, ODSA cc_)lumn from Medchem, 2x10 ¢m, 10 micro,

10-90% CH3CN/H20 with 0.1% TFA.) afforded 3-[2-(1,3-diamino-7H-pyrrolo[3,2-




15 NH NH ~IN\V \ HHP "N/ | \ O OH From
6-1 odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne and
WO 20044108568 5_ -56- PCT/EP2004/064896
Tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) - phenyl ] -acetic
acid there was produced [ 4-
flqbidzbliane-gb-Ftmpi-poopibaicadid (ut.p azg 12m26); LRMB KenGigHNsO,
-acetic agid; SRI\/B for 20 C18H15N502 (MtH)+ at nlz =
(3D i 481568 -57- PCT/ EP2004/ 004896 Exanpl e’
NH NH NO H2N).'"IN/ I \ OH From :
6-1 odo- 7H-pyrrol of 3, 2-f] qui nazol i ne- 1, 3-di am ne and
(B) [8-absns]agosisgnanner, there were obtained:
Tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - phenyl ] - pr opi oni
c acid there was produced
3-[3-(1, 3-Di am no- 7H pyr r Bkah¥phe #0qui nazol i n- 6-yl ) - ph
enyl]-propionic acid; LRVS for G 9H 7N502 ( M+H) + for
mz = 348. Examlp a .% 10 NH2Z NH N OCH O From
6-i odo- 7Hpyrrol o 3, 2-f ] qui nazol i ne- 1, 3-di am ne and

3-[4-(4,4,5,5-
@:

Tetramet hyl -[ 1, 3, 2] di oxabo
c acid there was prodmgrc’gel*ch’
3-[4-(1, 3-Di am no- 7H-pyrrol of 3, ] qui nazol i n-6-yl ) - ph
enyl ] -propionic acid; 15 LRMS for C19H 7N502 ( M+H) + at
Tbé G-icdd&H-pyrrolo[3,2-flquinazoline-1,3-diamine and [3-(4,4,5,5-
10 Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid there was produced [3~

n-2-yl)-

(thenyl ] - propi oni

(1,3-Diamino-7H-pyrrolo[3,2-flquinazolin-6-yl)-phenyll-acetic acid; LRMS for
CisHisNz0 (M+H)* at m/z = 334-

15

From 6-iodo-7H-pyrrolof3,2-flquinazoline-1,3-diamine and [4-(4,45,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid there was produced [4-
(1,3-Diamino-7H-pyrrolo[3,2-flquinazolin-6-yl)-phenyl]-acetic acid; LRMS for

20  CigHi;N502 (M+H)* at m/z = 334.
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“os

~ 6-i odo-7- et hyl - 7H-pyrroIH'[

Exanple 34 N2 N ry \ \ H NN/ | \ 20 6-(2,
6- Di net hyl - phenyl ) - 7- met hyl - 7H-pyrrolo [3, 2-f]

WRAPHALEIF ne- 1, 3-di amine. A sokution of PCT/EP2004/004896

6-i odo- 7- nethyl-7FprrroIo[3,2-f]quinazoline-1,3-diam
ne (1.68 g, 5.00 mmol) in ethylene glycol dinethyl
ether (lo nl) at 25' C was Exaniple yeth 25

2, 6-di met hyl benzene boronic acid (1.50 g,10.0 mmol) in
et hanol. (10 nt), sodium bicarbonate (2.84 g, 26.80
mmol ), and tetral ds(triphgnyl.phosphi ne)-pal | adi um (0)
(3.31 g, 2.86 mmol). The
to 80C for 3 h. The WO A/ T} -H8-
PCT/ EP2004/ 004896 r esup F NE~WES ok | | tered

t hrough a pad of celite and th- Itrate diluted wth
water (ioo nL). This solution was extracted with a

Bﬁfﬁ/@lﬁosﬂ{%yr@?ﬂ/{)@g 2@&%&@6311@“ :3ad1anéme and 3- [3 (4:4:835

or i i 'um hydr oxi_de X i 00 an

f ﬂ@@g@r ?t‘fi %ﬂﬁ%ﬂ rolany Bhﬁeﬂlw@m%@ﬁ@é )me was produced
) e -
LBMG3 fﬁrEngHthkoeﬁM+H)ﬂ for mih/ =ﬁgnﬁanol / ammoni um .

hydr oxi de) afforded 6-(2, 6-di net hyl - phenyl)-7-
nmet hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne (i o0

ng, 6.34% as an of f-whi teExﬁﬁ{¢'$%§| -HRVB m e cal cd
for CL9HION5 (M) 317.1640, tTou 7.1632. (B) In an
anal ogous manner, there were obtained: 10 Exam1 a is
NH, N~ H NN O Fr om

ne and 3,4 15 nethyl eng}
was produced 6-Benzo[dy

nmet hyl - 7H pyrrol o[ 3, 2-f] qui haza
trifluoro-acetic acid salt; LRV for
(MtH) + at mlz = 334. ©

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-y1)-phenyl}-propionic acid;
LRMS for C;oH;N50= (M+H)* at m/z = 348.
Example 34

6-(2,6-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-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(iriphenylphosphine)-palladium (o)

(3-31 g, 2.86 mmol). The resulting mixture was heated to 80°C for 3 h. The



Exanple p6 20 NH2 N N H, NN NH2 From
6-i odo- 7- met hyl - 7H pyrrol 0[.3, 2-f] qui nazol i ne- 1, 3-di am
WR2MAAISS ani nobenzeneboroni c-sei d there was FIGIHERIH/004896
6- ( 3- Am no- phenyl ) - 7- et hyl - 7H
pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic
ki ixtare avastiltered thiciigh26pd RyEBcdlite aGll Thid GiNgate diluted with

1% V)

¢ = 305.. Exanple 37.W0 2004/ 101568, - 59-
Vel iR s e GoTier WP CRRcHe kG R 94/5/ Bl methylene
@Ilbﬁﬂgh‘lﬁ_ef%ﬂal y alﬁﬂxdiﬁﬁfnq{ﬁiréx%efdg%i%@ A ﬂme?tfo%lﬁgbd organic

ne and . uor ophenyl bor'oni ¢ aci d there 'was produce
leyeus-drieshevergmegnesiuin sfans, filmaed, and concentrated in vacuo. Flash

s bl Gerinty QUIRAIRU Moo, 20,00 Ristch/ A Rafifbicte
(Eﬂ@ﬁhlet/ rakthdol fard fhniviXaydrorided atfolted 6-(H, ANdirhethyl-phenyl)-7-
ragm
@Bﬁ%zﬂ?‘-ﬂi@%‘ﬂyb,?rﬂwipﬁwléﬂles,lé;@iﬁadpﬁéi%@ rah-134%ypuan off-white
@ e AR)EO iR @%@f&@l%f}%_ﬁ\%mﬁ*)%ﬁbﬁ&}ﬁ?fcﬁlﬁ%%1632.

produce thy mto

T e

10 at mz = 304. ExamIn a 3qg NH2

Example 35

From 6-iodo-7-methyl-7H-pyrrolo[3,2-{lquinazoline-1,3-diamine and 3,4~

15 methylenedioxyphenylboronic acid there was produced 6-Benzo[1,3]dioxol-5-yl-7-
methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for CysHgNsO2 (M+H)* at m/z = 334. |

Example 36

20

From 6-iodo-7-methyl-7H-pyrrolof3,2-flquinazoline-1,3-diamine and 3-
aminobenzeneboronic acid there was produced 6-(3-Amino-phenyl)-7-methyl-7H-
pyrrolo] 3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
25 . LRMS for Cy,HisNe (M+H)* at m/z = 305.

Example 37



N. N\ \ HNN 15 From
6-i odo- 7- et hyl - 7H pyrrol o[ 3, 2- f] qui nazol i ne- 1, 3- di ani
WRLIH1IHS i phenyl bor oni ¢ aC| dsphere was pr odURGRIEP2004/004896
6- Bi phenyl - 4-yl - 7- net hyl -
pyrrol o[ 3, 2-f] qui nazol i ne-l, 3-diamne trifluoro-acetic
acid salt as a white solid; sRMs=for C23HINS (MHH) + at
mz = 366. 20 Exanple 40 M~ N1 \ O H NAN/ |
\ N, O WD 2004/ 101568 - 60-- CI'§3'004/004896 From
6-i odo- 7- net hyl -7H- pyr r dk"o[ : azol i ne-1, 3-di am
ne and 4- net hyl - 3- nitrophenyl bor on¥C~@aci d t here was
roduced 7- rreta@'T (4- rrethyl 3-nitro-
lﬁ[I@parrrq q[B adianipazol mesl,ar@mae and 4-

@%‘é’%ﬁ%@%‘?‘%‘%@% 380 fleRyhs Bibdheell AR rfnen i ettl 7t

HyhNolo[,2 -f]'qwnfzdf'm 3—d1amme trlﬂuoro—acetlc amd salt as a white solid;

R

produced 6- (3-Fl uor o- phenyl) 7- et hyl -

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne trlfluoro acetic
acid salt as a white soli dExaomple 88 CL7HL4FNS ( MkH) +
at mz = 308. Exanple 42 NH

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-

10 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 CisHiyNs (M+H)* at m/z = 304.

15
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 Ca3HioN; (M+H)* at m/z = 366.

20

Example 40




10

15

20

25

N N\ \ HN,111, N/ I \ 15 From

6-1 odo- 7- nmet hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
WRSIHS ot hyl phenyl boroni c asid there was prRSUBRI04/004896

6- (4- Et hyl - phenyl ) - 7- et hyl - 7H

pyrrol o[ 3, 2-f] qui uazol i ne-1, 3-diam ne trifluoro-acetic

Eoind 6sinldo-asnethyhi7Hepgoiolal 3,2-flMfzolinSh9tinif g 4-methyl-g-

ﬁiﬁﬁ%nﬁ@olrghicze%igﬁé?el v?as%’roﬁll_l"ced' 7[\|Ihethl}|l-\ 6-k4~l_n|§<'a\%h'3\rll ~/3 —1|1itro—
Phéydp7F-pRireld[3 ﬁdq@ﬁiﬁ%o?hgﬁgfdi&ﬁh{@&iﬂd&%:écéﬁccﬁcﬁ%a}t asa

ne, and _éS- I sopropyl phe oronic acid there was
whgasehd; BRVES Tag aﬂéﬁmﬂymt foras/z = 349.

met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
trifluoro-acetic acid salt asa white solid; LRVS for
CC20H2INS (MrH) + at mz = BEamp¥e 2004/ 101568 -61-
PCT/ EP2004/ 004896 Examp le 44 NH3 _ H N N S From
6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
ne and 5 benzo[ B] t hi phene-2yhoronic acid there was

nmet hyl - 7H pyrrol o[ 3, 2-f] g T ine-l 3-di am ne
trifluoro-acetic acid saNt “as & LRVB for
Cl9HI5N5S (MrH) + at mz = NH2 N,
NI HN"N/ T\ '

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 3-

fluorophenylboronic acid there was produced 6-(3-Fluoro-phenyl)-7-methyl-7H-
pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;
LRMS for Ci7H1,FN; (M+H)* at m/z = 308.

Example 42

NH, ==

N

NI R
WSS

From 6-iodo-7-methyl-7H-pyrrolo[ 3,2-f]lquinazoline-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 CigHgN5 (M+H)* at m/z = 318.

Example 43

N

H, =
N N~
0

-

®

From 6-iodo-7-methyl-7H-pyrrolo] 3,2-flquinazoline-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 asa
white solid; LRMS for CaoHa:Ng (M+H)* at m/z = 332.
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10 A d From
6-i odo- 7- met hyl - 7H pyrrol o 3, 2-f] qui nazol i ne- 1, 3- di ami

Wﬂé"%ﬂaﬁé 4-" di chl or ophenyl borosic aci d t here WE/EP2004/004896

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 tEsangplemitt e solid; LRVS for
C17H 3C12N5 (MtH)+ at mz = 358. 15 Exanple 46 N ~N~
I V' 1'\ H2al / From

6-i odo- 7- met hyl - 7H pyrrol o[, 2] qui nazol i ne- 1, 3di am n
e and 1 20 napht hal enebor% c acivd- t here was produced
7- Met hyl - 6- napht hal en- 1-ylj- :

pyrrol o[ 3, 2-f] qui nazol i me- fiype trifluoro-acetic
acid salt as a white solid, C21H17N5 ( M+H) +
at mz = 340. Exanple 47 WD 2004/ 101568 -62-

FXHh BRRRRY G040 EN M d )2 Flinotold s M diafitne and
&nm@ﬁ]tﬁpimﬂwh-tﬁﬂopwaomﬂ e vds] produezd BLBaaﬁq[B}thi@ﬁen- 2-yl-7-

'Ig'rf‘gl;l &?I ofj‘ﬂ heg ﬁé&,%%ﬁcaﬁ' e uoro—ace’ac acid saltas a
%h'it@)ébhﬂ‘ PR#S fdd @lgngmsl (MBI B (/31 4

trifluoro-acetic a as"a white solid; 5 LRVS

for CL7HL3C12N5 (M+rH)+ at nmfz = 358. Exanple 48 NH,
- Example 45

N,

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 Ci;H15CloNs (M+H)* at m/z = 358.

Example 46

NH, ==
N™ 0 N @
J\"
H,N N O

- From 6-iodo-7-methyl-7H-pyrrolo[8,2-flquinazoline-1,3diamine and 1-

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 021H17N5 (M+H)+ at m/ Z = 340.

Example 47



~\V HN N/ I \ NH10 From
6-1 odo- 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am

WRSOMARIIB- acetyl am nophenyl ) bgzoni ¢ acid t heRETRR004/004896
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15

20

produced N-[3-(I, 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 & a=white solid; LRVS for
C19H18N6O (MtH)+ at mz = | BExanple 49 NH2 N,
JIN From s

6-i odo- 7- net hyl - 7H pyrr &o[ 8, 251 ]
ne and napht hal ene- 2-boroni c aci
7- I\/Et hyl - 6- napht hal en- 2-yl - 7H— 20 @

Bt A Biep-Zan iR Buyof qis,a gisTRaAO s PR .5+

hIH - 7 -
GichIoropbesdBorotit 001 @t BN ery i 6 K- ﬁldhl&m Pherlfh)-7-methyl

ﬂirma'@olp[mﬂgmrmmbmﬂm dfegninertyifiioramsetin ecid slidiscnvhite solid;

fgﬁ%@‘%f%?lg Wgﬁ)ﬁé{ﬁgl %@éd there was produced

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di anmne trifluoro-acetic
acid salt as a white soli d LRVS for C17H, 4C1N5

cl
hazol i ne- 1, 3-di am
here was pr oduced

(MiH) + at Mz = 324, 5 Exanple ,1 N2 N, ~N 1 i \ H N
"N/ 1 V' \O/ O From a e 48
6-i odo- 7- met hyl - 7H pyrr ol , 2- nazol i ne- 1, 3-di am

ic acid there was

ne and 2, 4- di net hoxyphenybog

met hyl - 7H pyr;rol o[ 3, 2-f ] dwi
trifluoro-acetic acid %4l t®

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-y1)-phenyli-acetamide trifluoroc-acetic acid salt as a
white solid; LRMS for C1oHisNsO (M-+H)*+ at m/z = 347.

Examp_le 49

NH, ==

Neel
NP
e
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-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid;

- LRMS for 021H17N5 (M+H)+ at m/z = 340.
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25

to vvhite solid; LRMS for C19H19N502 (MH-I)+ at mz =
Exanple rig NH, NN ~NO HN 'NI From

QZPQ%PBISfSrret hyl - 7H pyr r ol o[ 3, 26¥] qui nazol i ne- PCIER280#004896

ne and 3 1ls acetyl phenyl boronic acid there was

produced 1-[3-(1, 3-Di am no-7-nethyl-7H

Er;omcﬂ {8 2midthul-nBzpyrroldgyd- ﬂqpﬁxmzpﬂlheeLmenme and 2-

O b

1013, |2-f] ﬁt@zoﬁﬁeﬁrfoﬂ@lﬁamme tnﬂ uoro-acetic acid salt as a whlte solid;

-|odo methl-?H- rrolo f]qui nazol i ne-1, 3-di am
hBMhip f@lﬁé@ +t1%)*c¥1§ Gﬂénl c acid there was

pr oduced 1[5(13 DlamnoE}?{- - 7TH

pyrrol o[ 3, 2-f] qui nazol i n- 6‘%&% = hen- 2-yl ] - et hanone

a white solid; LRMS for
2> Exanpl e, WO
896, NHL N- JINN\ \

trifluoro-acetic acid salt mas
C1l7HI5N50S (MrH) + at mlz -
2004/ 101568 -64- PCT/ EPZO)%/
H N N/ OHFrom HaN
6-i odo- 7- met hyl - 7H pyrrol o] 3, 2>dTw#weezol i ne- 1, 3- di ami

ne and (3 hyq:im i<yrret hyl f)henyl boronic acid_there was

0[-7\'51]{ $-PHaRym nazoline-1,3-diamine and 2,4-

dEha gf%ﬁ&n}é : I%&g@%@&@gﬁ&% YraawRaneld, 4 BihetRxy-phenyl)-7-
methyl-7H-pyrrolo{3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as a

white solid; LRMS for CigH:oN50= (M+H)* at m/z = 350.

Example 52

WH, =

N

N o

HZN)[\N/ O O
From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and 3-
acetylphenylboronic acid there was produced 1-[3-(1,3-Diamino-7-methyl-7H-
pyrrolo[3,2-f]quinazolin-6-yl)-phenyl]-ethanone trifluoro-acetic acid salt as a
white solid; LRMS for C;gHiyNsO (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-
pyrrolol3,2-flquinazolin-6-yl)-thiophen-2-y1]-ethanone trifluoro-acetic acid salt as
a white solid; LRMS for Cy,H,;sN50S (M+H)+* at m/z = 338.

Example 54



s LRV for CL8H1L7N5O (MtH)+ at mz = 320. WO

2004/ 101568 - 65- PCT/ EP2004/ 004896 Exanple s5 NH, N
WQy2004/141568 _64- PCT/EP2004/064896

6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f| qui nazol i ne- 1, 3-di am

ne and 2, 3- di net hyl phenyl boronic acid there was

produced 6- (2, 3-Di net hyl - phetylg=\7 5

nmet hyl - 7H pyrrol o[ 3, 2-f | quj, e- 1, 3-di am ne

tiifluoro-acetic acid saltjl_ r COHLONS ( M+H) +

at mz = 318. Examlp a 86 "N H, NAN F F / 1o

From

6-iodo-7-met hyl - 7H pyrrol o[ 3, 2-f| quipazol i ne- 1, 3- di ani

ne and 2,5- difluorophenyl boronic acid there was

Iiopd bcied ob7-hethy Py HL pai 61d) B @R phinkzoBh 84| 3-diamine and (3-

/Hpyrrol o[ 3, 2- }qui nazol ine-1, 3-di a@' ne ..

hydrpkyreshipbend)haronicagid thenenns produced 5§ anBiamino-7-methyl-

fmﬁdﬁt&ﬂiﬂ quina#Slin B AT Henyll-midthard¥$l thinHoPSbetic adid salt;

5 IERMBlwr Tyaldt, N O- (M Byt abhnge3s 226.] qui nazol i ne- 1, 3- di ami
ne and 5-fl uoro-2- methoxyphenyl boronic acid there was
produced 6-(5-Fl uoro-2-netho)y-phenyl) -
7-met hyl - 7H pyrrol oL3, 2-f Jqui nazol i ne- 1, 3-di am ne
trifluoro-acetic acid salt; LRMS for ClLgHL6FN50
(MtH) + at mz = 338.
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20 WD 2004/ 101568 - 66- PCT/ EP2004/ 004896 Exanpl e 58
NH N H NN 1~ O From

WE 204153 met hyl - 7H pyrrol o 3, 241 qui nazol i ne- IPCA/BR204/004896

ne and 2, 5- dinet hoxyphenyl boronic acid there was
produced 6- (2, 5-D net hoxy-phenyl)-7 5

nmet hyl - 7H pyrrol o[ 3, 2-f] qUERa: mbl@ﬁﬁl 3-di am ne
trifluoro-acetic acid salt LRV z calcd for
C19H19N502 (MtH) + at nf z '.a xanpl e 5g NH2 N
JINN HzN' "N O I 1o From N
6-1 odo- 7- net hyl - 7H-pyrro|oﬂbx )
ne and 2- acetylphenylboronlc acid

1-[2- (1, 3- D am no- 7- net hyl -
pyrrol o[ 3, 2-f] qui nazol i n- 6-y| ) - phenyl ] - et hanone

i.f 1 - ' ' tr f H1 Q_ (Mt
borh SRR RS B PN, 2T Ting S rlmﬁ repirited AT ba-
dﬁneiﬂixylpihem;ﬂwoﬂch-hﬁdlth@&[\@s ﬁrcfdtﬂﬂédr@@@!;lmﬁnéth?} ghanyl)-7-
ne d rot ophene -borqpnic, acid ther
6@] ﬂg gu}qﬁrz 3@n§1mp_tr1ﬂuoro—acetlc acid salt; LRMS
L -f I 1, 3-di
trltql%d{ogrﬁg(g%jétl cgac/g %#ﬁ“ nzEZRIC\)/[SI ngo for IC??HQEClNSS
(MtH) + at m z 330. WD 2004/ 101568 -67-

PCT/ EP2004/ 004896 Exanpl eEggim le =6
Lxampie 50

azol i ne-1, 3-di am
re was produced

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-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
CyH3FaNy (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-flquinazoline-1,3-diamine trifluoro-acetic acid salt;
LRMS for C1aH:6FN5O (M+H)*at m/z = 338, -+



NH, Ni H N-No From
6-i odo-7-met hyl - 7H pyrrol o] 3, 2-f] qui nazol i ne- 1, 3- di am

WQR2MAG158r an- 2- boronic acid there was producdET/EP2004/004896

10

15

6- Furan-2-yl -7-nmethyl - 7H-pyrrol o[ 3,2 5

f]qui nazoline-i,3-diamne trifluoro-acetic acid salt;
LRVS for CL5HL13N50 ( M+H) + Eﬁgn_@kaﬁZSO. Exanpl e 62
NH2 N N\ N JIT S FiiN 'N1lo From

6-i odo- 7- net hyl - 7H pyrrol oL F\Qui nazol i ne- 1, 3- di am
ne and 5- nethylthi ophene-2=hofefii ¢ agid there was
produced 7- l\/bthyl 6- (5- NELR @ 0

zoline-1,3-diamn
e as an off vvhlte solid; EI- "‘ e calcd. for

RN £ M B0t sl YRR AR 683 5
&Tﬂﬂ!ﬂl@f{?phmijﬂbéronlrb avidribkeed Wwa? ptddiweddz (2, 5FBiAethoity Henyl)-7-
qtﬁyq éﬁt/g ylboronlca id there was praqduced
G :;),VE'}' % Wﬁ? linery3-diamine triflucro-acetic acid salt; LRMS
[ 4+ yl ] - et hanone
tl/lf ugrfgrgégg%?@ acl sa ?ﬁx‘lk)Fﬁ\/ngPor C19H, 7N50 ( M+H) +
at mz = 332. 20 WD 2004/ 101568 -68- PCT/ EP2004/ 004896
Exanpl e 64

Example 59

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 CigHiyNsO (M+H)* at m/z = 332.

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-yl)-7-
methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine tnﬂuoro~acetlc acid salt; LRMS

20 for C;sHi2CINS (M+H)* at m/z = 330.



'NH, N NI HHN' NO O From
6-1 odo- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am

WR2004141588 4 di net hoxyphenyl bor ogic aci d t here VREI/EP2004/004896
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20

produced 6- (3, 4- D net hoxy- phenyl )-7 5

met hyl - 7H-pyrrol o 3, 2-f] qui nazol i ne-1, 3-di am ne
trifluoro-acetic acid sal tEX%e 60r C19HLI9N502
(MtH)+ at mlz = 350. Exanple 6 NH, N N\ \ HNN"
FF OFio From N '

6-i odo- 7- net hyl - 7H- pyrr ol o[y
ne and 4- (trifluoroneth
was produced 7-Met hyl -6- ("4- g
trifluoronmethoxy-phenyl)-7H pyrrol o[ 3, 2-f] qui nazol i ne-

i O R e ) Y PO bk s, il and furan-a-
beronia adid thernd wi\prtoduced /6-Faan-2-yl-7-methyl-7H-pyrrolo[ 3,2-

- odo-7- met hyl - 7H pyir ol of 3, 2-f].qui nazal.i.pe-1.3=di.am
el sl B R de i bl ERMN S gt aus
daragpeedd- (2, 6- Di f| uor o- phenyl ) - 7-met hyl - 20 '
7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne
trifluoro-acetic acid salt; LRVMS for CLl7HL3F2N5
(MtH) + at mz = 326.

N— . . .
qui nazol i ne- 1, 3-di am
oronic acid there

Example 62

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 5-
methylthiophene-2-boronic acid there was produced 7—Methy1—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-
pyfrolo[3,2-f_]quinazolin—6—y1)—phenyl]-ethanone trifluoro-acetic acid salt; LRMS
for 01§H17N50 (M+H)* at m/z = 332.
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WD 2004/ 101568 -69- PCT/ EP2004/ 004896 Exanple 67 NH2
N\ \ HNIIlI, N/ I Cd d From
W@ 200491568 et hy| - 7H- pyrr ol of 3, 268 qui nazol i ne- |PCTZERIPEHAV4896
i ne and 3,4 dichl orophenyl boronic acid there was
produced 6-(3, 4-Di chl oro-phenyl)-7 5
met hyl - 7H pyrrol o[ 3, 2- f ] qlixmagliertes 1, 3- di am ne
trifluoro- acetl c acid salt; LRVMS for C17H, 3C12N5
(MtH) + at nfz = 358. Examf'p NH N N\ \ 10
From
6-1 odo- 7- et hyI TH pyrr glfls[, N
ne and 4- bronophenyl boron| c aC|
6- (4- Brono- phenyl ) - 7- net hyl -

B 8 Ri0d A gl zﬂzﬁe}%ﬁéﬂ%@{%ﬁ&e&gﬁ g
ﬁmthbﬂyﬂmyﬂbmnﬁe adid khetleNvas produced @(3,Ef1b1mmethoxy—phenyl) 7-
e TR e ARl - R R BS efs Al T aes
-fBr @mmﬁ@a (Bravie amengbh: 7H

pyrrol of f]qul nazo ne13d|amnetr|fluoro acetic

azol i ne- 173 di am
ere was produced

acid salt; LRMS for C17H14N602 (MtH)+ at mz = 335.
Example 65

20

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 C;gH1,F3N;O (M+H)* at m/z = 374.

'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
CisHyzFa2N5 (M+H)+ at m/z = 326.
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WO 2004/ 101568 - -70- PCT/ EP2004/ 004896 Exanple 70
NFL. r NN N---- I~\V \ | HNJNI | From

WE 20188 et hyl - 7H pyrrol of 3, 26§ ] qui nazol i ne- IBC/ER2AN/004896

ne and 4- (ethylthio)phenyl boronic acid there was
produced 6-(4-Ethyl sul fanyl -phenyl)-7 5

met hyl - 7H-pyrrol o[ 3, 2- f ] quERaaspiewy 1, 3- di am ne
trifluoro-acetic acid salt; LRVMS for CL9HI9N5S ( MtH) +
at mz = 350. Exanple 71 : NS to From

6-i odo- 7-'net hyl - 7H pyrr ol qU| nazol i ne-1, 3-di am
ne and 4- (methylthlo)plqg [ id there was
produced 7-Met hyl - 6- (4-
met hyl sul f anyl - phenyl )-7H pyrrol o[ 3, 2= ] qui nazol i ne-1,

P BRE-{ phoPEPrRiolsTs A0t Relpe IS Riadige and s
dichiaddophénylbbraric acid there was produced 6—(3,4—D1chloro-pheny1)—7—

l.0 3 2 ui naz ne- 1, 3-di
W@H&ﬂoﬂi Hﬁ g Iﬁefteﬁuago Sauaed salt; LRMS
fBr M-i}ﬂl%bl F(Mghﬁi at7 Eﬁ 0L3 2- L

] qui nazol i ne- 1, i fluoro-acetic acid salt;
LRI\/B for ClaHL7N5 (MH—I) +at 20 Mz = 304. WO
2004/ 101568 -71- PCT/ EP200é}/(0048196
amplie 68

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-

bromophenylboronic acid there was produced 6-(4-Bromo-phenyl)-7-methyl-7H-

pyrrolo[3,2-f]lquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for

CyHy,BrN; (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 )
CiyH14NeO2 (M+H)* at m/z = 335.



Exanple 73 N2 N\ \ N HN N/ O From
6-i odo- 7- met hyl - 7H pyrrol o] 3, 2-f] qui nazol i ne- 1, 3- di am

WR20U1%8 1| or ophenyl boroni c.agi d there was CIAERZAYH004896

10

15

6- (4- Chl or o- phenyl )-7-methyl -7H 5

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic
acid salt; LRVB for Cl7HlEhNwplevitdl) + at mz = 324.
Exanple 74 NH, N JINN\ HN N O 1o From

6-i odo- 7- met hyl - 7H pyrrol o bL.qui nazol i ne-1, 3-di am
ne and 3, 5- di rrethyllsoi f- boroni c acid there was

produced 6-(3,5-Di neth
yl)-7-net hyl - 7H-pyrro|o q dzoline-i, 3-di am ne
trifluoro-acetic acid salt: fo?/b6H6I\I60(MFH)+

ol E i o nOpl o R, mI b Nibl 42 00 gnd 4

mhmo)phmbmmm atie thepowes peodwied a-wmhymlfanyl-phenyl) 7-

| PIEES] G (5,0 6 B O LU OPREI sl LR

| LRMVS f 9H 5N5S ( Mt+H) +
i LR SINRHHS A0k 3240, or G 9H (M+H)

Example 71

O@

From 6—i0d0-'}-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 C,;sH1;N5S (M+H)* at m/z = 336.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
methylphenylboronic acid there was produced 7-Methyl-6-p-tolyl-7H-pyrrolo[ 3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for CISH17N5 (M+H)*+at

20 m/z = 304.
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20 WO 2004/ 101568 -72- PCT/ EP2004/ 004896 Exanple 76
NH2 N N. \ HNN~T \ O 5 From

W@ 2904461568 et hyl - 7H- pyrrol o[ 3, 2#f.] qui nazol i ne- PCI/RP28014{004896

neand phenoxat hiin-4-boronic acid there was produced
7- Met hyl - 6- phenoxat hiin-4-yl- 5

7H pyrrol o[ 3, 2-f] qui nazol ilgathpdedtgam ne
trifluoro-acetic acid salt; LRVS for C23HL7N50S
(MtH) + at mz = 412. Exanpl? H2 N N H NN F 10
From
6-1 odo- 7- net hyl - 7H-pyrrg.é¥ AR A
ne and 2- fl uorophenyl boronic aC|
6- (2 Fl uor o- phenyl) - 7- et hyl -

8 88D el y&ﬁﬁzﬁ%&%@ﬁ@% ﬁ?ﬁn%{'i;@%ﬁ’a@%ﬂ%s

ﬁtgﬂﬁniﬂ)ohdgﬁllc avid ﬂidﬂbvra\s prodiubid b-&- Gh}aromhenyl) ~7-methyl-7H-
t hy re,p ui nazol i ne-
,2- Qo SRRSO wer e a8 Bor

" h 1)-7-
%ﬁ?ﬁw —I§/Ir¥)r otgffiugﬁqqﬁl (re121>z/ol) i ne-1, 3-di am ne

trifluoro acetic acid salt; LRVS

geil nazol i ne-1, 3-di am
here was produced

et
el

Example 74

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-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-flquinazoline-1,3-diamine trifluoro-acetic acid salt;

LRMS for CyHisNsO (M+H)* at m/z = 309.”
Example 75

From 6-iodo-7-methyl-7H-pyrrolo[8,2-flquinazoline-1,3-diamine and
benzothiophene-7-boronic acid there was produced 6-(3,5-6-Benzo[b]Jthiophen-7-

o yl-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt;

- 20

LRMS for CioHisNsS (M+H)* at m/z = 346.



20 for C1l7H, 3F2N5 (M+rH) + at mz = 326. WD 2004/ 101568
- PCT/ EP2004/ 004896 Exanpl e 79 NH, N N \ \ H NN

WP 2904{10];§6§ -T2 PCT/EP2004/004896
6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3- di am
ne and 2, 5- dinethyl phenyl boronic acid there was
produced 6- (2, 5- Di et hyl - pizampler76
nmet hyl - 7H pyrrol o[ 3, 2-f] qui ngzol i ne-1, 3-di am ne
trifluoro-acetic acid salt; LRMS Yior CL9HIIONS ( M+H) +
at niz = 318. Exanple 80 NB2™ NN\ \ H2N. "N/ |\
C d to From Hylw’
6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] g
ne and 2, 3- di chl orophenyl bor oni
produced 6-(2, 3-Di chl or o- phenyl
nmet hyl - 7H pyrrol o[ 3, 2-f] qui nazo e-1, 3-di am ne
trifluoro-acetic acid salt; LRMS for C17H 3CUZN5

Flﬂ;ﬂ’fﬁbg;flo@o Wﬁeﬁyﬁ%@l—pﬁi@l’ﬂ{hez-ﬁlhulﬁﬁohﬂe—l'\hldﬂmﬁ?é\ﬁnd\' |

erspratlyiinet-horomiclapiditherepvas predugedaMthil6-plengkaihiin-4-yl-

5 %ﬁg%ﬂ'g%lé[j% qﬁélrézgﬁ]ﬂ% g@mﬁeﬁ%&&&eﬁg GCfd MRS LRMS for

023H17N5OS (M+H)+ at m/Z =412,

azoline-1, 3-di am
a i d there was

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-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
CiyH1, FN; (M+H)* at m/z = 308.

i5 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 CipHiaFaNg (M+H)* at m/z = 326. '
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15

20

pyrrol o[ 3, 2-f] qui nazol i n-6-yl ) -t hi ophene- 2-car bal dehyd
trifluoro-acetic acid salt; LRVS for Cl6HL3N50S

W?r&ﬂ‘?ﬁifl’ ¥ miz = 324. 20 WD 20081101568 - 74-  PCI/EP2004/004896

PCT/ EP2004/ 004896 Exanple 82 NHz N N '~ H N N CH
From

6-i odo- 7-met hyl - 7H pyr r ol @3uppleqa nazol i ne- 1, 3- di am
ne and (4-. hydroxyphenyl)bofonic acid there was

produced 4-(1, 3-Di ami no- 7- £t hT\ZH 5

pyrrol o[ 3, 2-f] qui nazol i n- henol trifluoro-acetic
acid salt; LRVS for Col -5, b at mz = 306.
Exanpl e 8. NH, N-N\\HNANSFrom

6-i odo- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am

16588 PR oA L s . i .5
dmtdhlyjrlphehyi}oormhm[amdzﬂfekeqwasqzodummi 6-(8;54 Damiettey]l-phenyl)-7-
st YR B eTo oep Eftin i NAr SR SRITVO AT A0 sl LRMS

for CRHY,N: EIPMat m/z =
6- i 08d0975rret hyl -7H-{oyrro| 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-flquinazoline-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;H5ClN; (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-
pyrr610[3,2-ﬂ quinazolin-6-yl)-thiophene-2-carbaldehyde trifluoroc-acetic acid salt;
LRMS for CisHi3N;0S (M+H)* at m/z = 324.



nitrophenyl)boronic acid there was produced
_ th(% -(2-nitro-phenyl)-7H

w yzlo?"cﬂ f6§ 2-f] qui nazoline-1, 3-déanine trifl uorlig%ﬂ(’%m“%
acid salt; LRMS for 20 C 7Hi 4N602 (MtH)+ at m z 335.
VD 2004/ 101568 _75_ PCT/ EP2004/ 004896 Exanpl e 83 NH
NNV HNN/ T\ OF aﬁqﬂgSz
6-i odo- 7-nmet hyl - 7Hpyrrol o[ 3, 2-f ] qui nazol i ne- 1, 3- di am
ne and 5-isopropyl- 2-netho F%/b n eboronic acid there
was produced 6-(5-1sopropyy - t hoxy s
phenyl ) -7-met hyl - 7H pyrggll@ ; i nazol i ne-1, 3-di am
ine trifluoro- acetlc acid salt; for C21H23N50
(MH) + at mz = 362. Examlp a 86 NH2®N N\ \ H N-N

RO e e sl opngline 3 dming nd
hﬁdmxﬁphéﬂylbhthOKde thédebeaopiodumed d4—(hgf]a1axmo-7—methyl-7H~
5 ByRPliS st et ta e s Db el S Ysnkeeetis apid salts LRMS for

M+ERMaLhe 15N50 (MrH)+ at mz = 306.
@%HJISNQK 87 ° NH. )rr\z|~ gﬁﬁH\ \ 015\ From

6 [ odo 7- mathyl 7H pyrrol o[ 3, 2-f] qui nazol i ne-i, 3-di am
ne and 2- (phenoxy)phenyl gﬁrgni g ﬁtd t here was
produced 7- Met hyl - 6- (2-ph = l) -

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 CyoH5N3sS (M)*+ at m/z = 345.

15

From 6-iodo-7—methyl—7H-pyrrolo[3,2-ﬂquinazolme-l,s-diamine and (2-
nitrophenyl)boronic acid there was produced 7-methyl-6-(2-nitro-phenyl)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for

20 CiyHyNeO: (M+H)* at m/z = 335.
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20

7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne
trifl uoro acetic acid salt; LRI\/IS for C23HL9NS0 ( MHH) +

WO/ 68355~ 50 WO 2004/ 1015685- 76- PCT/ EPZOO'WUEE@%OU“S%

ExamIp a 88 NH2 N JINN\ \ From

6-io0odo- 7- net hyl - 7Hpyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am
ne and 3- chl orophenyl boroEixampleJISEhere was produced
6- ( 3- Chl or o- phenyl ) - 7- rrethyl H s
pyrrol o[ 3, 2-f] qui nazol i ne- 1)'3- A T
acid salt; LRMS for Cl7HZASiNE (MH—I)+ at mz = 324.
Exanpl e 89 N2 N N\ AT W A \ 10 From

6-i odo- 7-net hyl - 7H pyrrol o[ 3, 2-f nazol i ne- 1, 3-di am
ne and o- tolylboronic acid thefe Was produced

7- Met hyl - 6-0-tol yl - 7H-pyrro| o[ 3, 2-

A Rt A S0 4L gt s oprops

Nl—nlethtbxylﬂenzenebbroMc Enmi'rthere was produced 6- (5—Isopropy1~2—methoxy-

RheSR 7t R bR oot Dap i L e e Hlibdracetic acid
Ealt/mmwsﬁrmlmgmbmgmk ht Frb’z =

pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne trifluoro- acetlc
acid salt; LRMS for CLOHL7NG 20 (MtH) + at mz = 316.

- WO 2004/ 101568 _77_ PCTI/ Epﬁggﬁ[l )A8R6

From 6-iodo-7—methy1—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 irifluoro-acetic acid salt; LRMS for
CyH15N:0 (M+H)* at m/z = 306.

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2-

- (phenoxy)phenylboronic acid there was produced 7-Methyl-6-(2-phenoxy-phenyl)-

7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS for
023H19N50 (M+H)+ at m/Z = 382.




Exan'ple 91 NH2 - N H NN From

Q-1 0do-7-nmet hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
Wﬂéo%ﬂt‘}l”ﬁs et hoxyphenyl boronic-a&i d there was W@’OMS%
" 6-(4-Ethoxy-phenyl)-7-nethyl-7H 5

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-diam ne trifluoro-acetic

acid salt; LRVS for Cl9HExEmplet88+ at mz = 334,

Exanple 92 NH2 N N\ \ H2N'NL \ F O to From

6-i odo- 7- net hyl - 7H pyrrol oL3|, 2 ui nazol i ne-1, 3-di am

ne and 3-chloro-4- fluorople ronic acid there was

produced 6-(3-Chloro-4-f}, -7-

nmet hyl - 7H pyrrol o[ 3, 2- f]qU| nazol i , 3-diam ne .

trifluoro- acet| c acid salt; LRV fpr Cl7H1sC FN5

(MiH) + at miz = 342. 15 Exam lime 93 N2 N JIN-\ \

Fi?d\lil 6~ Md@—"ffrﬂéﬂhyl— yrrolo[F, télqg.l nazohne- .3~ diamine and 3-
3, qui nazortne 1 5 di ani

|odo7rrethl- rol o '
¢idoronhen; éﬁ@ueb@aaopnodmed@ &%@hbmaghqar}&hmﬁadthylﬂﬂ-

P sy e M

CHLCId; QNBEH)ﬂa‘tm % ga.t; LRVS for 20 ClsH17N50
(MtH) + at m z 320 WD 2004/ 101568 -'78 -

PCT/ EP2004/ 004896

Example 89

10 - From -6—iod6-7~méthy1—7H-pyrrolo[3,2—ﬂ 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 CisHyy N (M+H)* at

. m/z = 304.

15

- From 6-icdo-7-methyl-7H-pyrrolo[3,2-flquinazoline-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 C19H17N5

20 (M+H)+ at m/z = 316.



Exanple 94 NHL N JIN\ \ Ho "N/ I \ F Br From
6-1 odo- 7- methyl 7H pyrrol o] 3, 2-f] qui nazol i ne-1, 3-di am
WH@“W ¥8br omp- 2- f1 uor obenzenmbor oni ¢ aci d t HGKERIEE/004896
j produced 6- (4-Brono-2-fluoro-phenyl)-7 5
met hyl - 7H- pyrrol o 3, 2-f] qui nazol i ne- 1, 3-di am ne
trifluoro-acetic acid sal tExamyde dpr C17HL3Br FN5
- (MrH)+ at nfz = 386. Exarrple9r NH N/ N\ \ O
HyN-\N O | 1o From
6-i odo- 7- net hyl - 7H-pyrroﬁo % f]qw nazol i ne- 1, 3- di ami
ne and 2, 6- di met hoxy Barenig, acid there was
produced 6- (2, 6- Di met hoxy- phenyl
met hyl - 7H pyrrol o[ 3, 2-f] qui nazol rhe- 01/\3 di am ne

Pl 20807 RS 261 DBl g 2 {Miinecflipe bR g 4

dthbxypkanylbcﬁnnm acid there was produced 6-(4-Ethoxy-phenyD- 7-methy1—7H-'

5 TR RES 3G hoali o RO T H B HGR) BRERol TS o

theg\q mepuced 2- (1, 3-
%Sg% no- _r!;e‘xfﬂﬁaﬁ yrroI 0[3 2-f]quinazolin-6-yl)-5-m

et hoxy- benzoic acid

Example 92

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-fquinazoline-1,3-diamine trifluoro-acetic acid salt; LRMS
for CyHisCIFN; (M+H)* at m/z = 342.

15

'From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
. methoxyphenylboronic acid there was produced 6-(4-Methoxy-phenyl)-7-methyl-
7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine triflucro-acetic acid salt; LRMS for
20 CigHyyNsO (M+H)* at m/z = 320.



20 trifluoro-acetic acid salt; LRVS for C19HL17N503
éN% +at mz = 364. WO 2004/101568 79_

WoHHERYSB4/ 004896 Exanple 97-M8H2 - N, N S HCGUWERO®/004896
From
6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am
ne and 5- et hoxy thi ophelzzongpde®smci d t here was
produced 6-(5- N@thoxy thlophen 2-yl)-7 5
met hyl - 7H pyrrol o[ 3, 2-f] qui } zpl'yne- 1, 3-di am ne as
alight yellow solid; El-HRVSY ™e cal cd for Cl6HLI5N50S
(Mr) 325.0997, found 325,099 Axamgle 98 NH N N
HNOO to From
6-i odo- 7-nmet hyl - 7H pyrrol o[ 3, 2-f i nézol i ne- 1, 3-di am

%%Pg Eﬁ}gﬁﬂ-j@{&ﬁgﬂgﬁﬁ%rgﬂi@% ﬁqﬁﬁiﬂoﬁﬂg % H@a%nﬁ{eofﬂi&i? fromo-2-

ﬂ&dvm}aenzﬂneb&ré‘mfc]azﬂd t‘raa?te waseprdd@eat] &+yrRroano-2-flught-phenyl)-7-

5 %17 A dqq]@ AL~ i f@giglcga%pgggmﬂl%romacetw 254 salt; LRMS
f@rto %LML,rﬁ’)H-a@)gﬁ Zo.l.gﬁ;g 2-f]qui nazol i ne-1, 3-di am
ene- or

ne and oni’c "acid there was produced
7- thhyl 6 t hi ophen-2-yl - 7H pyrrol o[ 3, 2-
f]qui.nazoline-1, 3-di am ne @s_a Ly yel | ow soli d;
LRVS for CL5H13N5S ( M+Na) =318.

10 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 CigH1gNz02 (M+H)* at m/z = 350.

15

‘From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2-tert-

butoxycarbonyl-4-methoxyphenylboronic acid there was produced 2-(3,3-

‘Diamino-7-methyl-7H-pyrrolo[3,2-flquinazolin-6-yl)-5-methoxy-benzoic acid
20 trifluoro-acetic acid salt; LRMS for CioHiyN5O3 (M+H)*t at m/z = 364. -



10

15

20

20 WD 2004/ 101568 -80- PCT/ EP2004/ 004896 Exanpl e 100
N HN N O From

W@ ZPQf‘cﬂjé’lsﬁsrret hyl - 7H pyrrol o] 3, 24§] qui nazol i ne- iECI/ER284/004396

ne and benzo[B]furan-2-boronic acid there was
produced 6-Benzofuran-2-yl-7-nmethyl- 5

7H pyrrol o[ 3, 2-f] qui nazol i Rgaimplelgani ne as a yel | ow
solid; LRM5S for C~9H, 5N50 l$HIVI+H)+ at mz = 330.
Exan‘plelOl NH2 N, N \ \|H, N/ I\ F Fto
From '
6-1 odo- 7- net hyl - 7I—|-pyrrg1,—e!~£ >
ne and 2- (trifluoronethyl)benze
was produced 7-Met hyl -6-(2-
Frorhl &mdanhgﬂhybbéﬁpﬁmYdﬂgmuﬂqﬁm@[lﬂi&eﬁj gdinaiod amd 5imethoxy

EipRpEbRoTRe i Baer® ensiraribied oo MRIPOTRE B RoR-271)-7-
iﬂelh%dji{[ }’rrélog"z-ﬂg iQaE{)HHF%-LZO, ﬂamme as a]h%ht yellow solld EI-HRMS

qul nazol |
mdea:al:tﬁf@r@ﬂﬁHmHE,QS( +) 825.0997, found 325.0994.
Tetranmet hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) -phenyl ] -acetic
acid there was produced [ 3-
(1, 3- D am no- 7- et hyl - 7H pExashledg8- f 1 qui nazol i n- 6-yl
) - phenyl ] -acetic acid; ]

i rbazol i ne-1, 3-di am
roni c acid there

From 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 2-
methoxyphenylboronic acid there was produced 6-(2-Methoxy-phenyl)-7-methyl-
7_H—pyrrold [3,2-f]quinazoline-1,3-diamine as a light brown solid; LRMS for
CisHi7N5O (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 CisH;gN5S (M+Na)* at
m/z =318,



20 LRVs for A 9H 7NoQ2 (MtrH)+ at mz = 348. WO
2004/ 101568 -81- PCT/ EP2004/ 004896 Exanple 103 NH,

WO OIS, N "N/ |\ O OH Frem PCT/EP2004/004896
6-i odo- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am
ne and 3-[2-

(4,4,5,5-Tetranet hyl - [ 1, 3 Eadnglebhax®! an- 2-yl ) - phenyl ]
-propionic acid there was 5 produced

3-[2-(1, 3-Di am no- 7- net hyl -|/H pynrol o[ 3, 2-f] qui nazol i n
-6-yl)-phenyl]- propionicHaci RVS for C20HL9N502
(MH) + at mz = 362. Exg NH N N O H2N)- 11

N/ 1 \ OHto From 0
6-i odo- 7- met hyl - 7H pyrrol o[ 3, 2- f] quknazol i ne- 1, 3- di am
ne and 3-[ 3-
From, Giglorgtmerhylril-pyirodn[3) 2t kxtbagaimnt, 3-dikiniptany | |
W=Ta]] id there was roduced
Bt IR apEshoponts agidthere Bad BioRises & Benpplyanz: 3l 7rmethyl-
5 =H-Myoro uiiizehheni £daghilie SEQHIRMSD T CioH '
Vi %S%?h: 362. 15 BC-ExarrpI e io.gmSWS ’ 19thisNsO
Y &a(a T33P - 6- t hi ophen- 2-yl - 7H pyrrol of 3, 2-f] qui
nazoline-1,3-diamne trifluoro-acetic acid salt NH
fr NSJINN\ +a HN' "N/ 20 To a slurry of
6- Thi ophen- 2-yl - 7H pyr r ol ExSadypleawomnazol i ne- 1, 3-di am
ne (exanple ioo), prepared as described in exanple 1
from 6-i odo- 7Hpyrrol o[ 3, 2- | [~

10 From 6-iodo-7-methyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 2-
(trifluoromethyl)benzeneboronie acid there was produced 7-Methyl-6-(2-
triﬂuoromethyl—phenyl)-7H-pyrr010[3,2—ﬂquinazoline—i;s-diamine as a yellow
solid; LRMS for C;eHy F3N; (M+H)* at m/z = 358.

15 Example 102
NH, =
Me,
N7 SR
P~

)l\ OH
HNT N
e}

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-y1)-phenyl]-acetic acid;
20 LRMS for CigHiyN502 (M+H)*+ at m/z = 348.
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25

~thanol and 2- (trifl uoronet

f]qui nazoline-1, 3l- di am ne VI and 2-thi opheneboronic
o ng, 0.178 mmole) 25 in anhydrous DMF (3 m)

acid, (5 _
WQtzo?%’(?hﬁﬁerrper ature was added.gadi um hydri de (FOUER204/004896

mneral oil, 8 ng, 0.20 mmol e) and the m xture was
stirred at roomtenperature for 45 mnutes. The above
m xture was cool ed in an Egamipldioget hanesul f onyl

chl oride was slowly added dropwi se (o. ol6 m, 0.207
mmol e) and stirred at o 0 C|\{R0 F004/ 101568 - 82-

PCT/ EP2004/ 004896 for 30 mih®uf®g. The mi xture was
then warned up to room t eppegat s and stirred

overni ght.. Additional anounts of ium hydride (8

[ .016 m) was added
the next day to drive the reattion to conpletion and

B B o By R B G R b ERRR G LRt i o T2

{ds4s 5 s Tetrathethd-lar3)didioxatiaronsasy])-pheinfllqdopjonic acid there was

d ph APLC t [ . .
BROfeRL 32 e s e e Bl A Lpyraglols,2-flquinezolin-6-y1)-phenyll-
{cliebaid? 1/RMBifEREIH.OR; dirgym' Ry L & BlbYOr 0- acetic
%?d sfalt as a |ight derlgaiﬁézg‘gli ; aL%:tl\/}fszr lzs‘lécal cd for
C15H13N502S2 (M+tH)+ at mz = 360. to Exanple 106 NH,

NJ SOH N~\ HNI \ F P
2- (1, 3-Di am no- 6-i odo- pyr%@# =ffqui nazolin-7-yl)-e
2t hyeh) benzenebor oni ¢ aci d
i ro- 6-(2- 15
o[ 3, 2-f Jiqui nazol i n-7-yl ]
f &S en off-white

there was produced 2-[1,.3
trifluoromethyl-phenyl)i{lpy
-ethanol trifluoro-a & att d
solid; LRMS for Cl9HLI6F3N50 (MApA+ at nfz = 388.

Exanple 107 NHL HO N~ \ N, --O H NN F F 20 From
Krons 6Bodor o aéhjbpd-pyrrolo] g23flguhiagolineadgd-dimidind andg43-

_(t4|,1f,5,a5(-:’i‘gtrgﬂl%tﬁj}l-[1,3, 2]dioxaborolan-2-yl)-phenyl]-propionic acid there was

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

- propionie acid; LRMS for CooHigN5O. (M+H)*+ at m/z = 362.

Example 105

7-Methanesulfonyl-6-thiophen-2-yl-7H-pyrrolof3,2-flquinazoline-1,3-diamine
trifluoro-acetic acid salt

To a slurry of 6-Thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine
(example 100), prepared as described in example 1 from 6-iodo-7H-pyrrolo[3,2-
flguinazoline-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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(trifluoromethyl)benzeneboronic acid there was

Broduced [1; 3- Di am no- 6- ( 2-
PPH195%8 et hy| - phenyl ) - pyrrol @3, 2- f ] qui nazolHGI/ER2904004896
-acetic acid trifluoro-acetic acid salt as an

off-white solid; LRMS for Cl9H14F3N502 (MrH) + at mz =
%@%0 mndtsanthe nh&&aﬂ&?vé’@%hk@é@ﬁ&i %@0 room temperature and

sttred oy SR 483@5911%5:%3{9?0@%} yaida (8 me pdace
ﬁl'e& ey ‘sglf(?’ﬁfﬂ $ &ll@@ %ﬂ a%p@ HeREAKy ¥R 8rive the reaction

pro
nmwmmpleflenmﬁ]thalmmte wad siytr)edam: edom tanipgrature for an additional

tr quor acetic acid salt as.an off-whi;te 5 solid
TERRE 556 G RRPRRISE 1 fgiess S the pride muktygg was

: gthlfﬁéd‘bjz ré‘&rhed phhsé‘H'PLd‘{ qgl\re PIVIthaneE.ﬂEoﬂ @-&Bi@phen-2—y1—7H~

2-Benzyl o)y-ethyl)-6-io0 pyrroo qui nazol
Iosrreob[:aa gwinagoking 1,2 diamine wilusretacy feasor bghicbrown

i Lr0RS a8 al?‘f‘?%‘f@ﬁg%m %ﬁ@wﬁﬁ%&% %3, 2-114

ui nazollne 1,3-diamne trifluoro-acetic ac:ld salt as

a light brown solid; LRVS_for 6H22F3N50 ( M+H) + at

m z=478 15 Exanple iio -N%aﬂ‘lg&lﬂé From

2-(1,3-D am no-6-i odo- pyrrol®[ 3=2-f] qui nazolin-7-yl)-N
, N-di et hyl 20 acetam de and/ - ME MoXYHhenyl bor oni ¢

aC| d there was produced 2- S [ am no-

6- (3- et ho) y- phenyl ) - pyr#
N-di et hyl -acetam de as a

From 2-(1,3-Diamino-6-iodo-pyrrolo[8,2-flquinazolin-7-yl)-ethanol and 2-
(trifluoromethyl)benzeneboronic acid there was produced 2-[1,3-Diamino-6-(2-
trifluoromethyl-phenyl)-pyrrolof 3,2-flquinazolin-7-ylj-ethanol trifluoro-acetic
acid salt as an off-white solid; LRMS for CioHisFsN;0 (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-
trifluoromethyl-phenyl)-pyrrolo[3,2-f]quinazolin-7-ylj-acetic acid trifluoro-acetic
acid salt as an off-white solid; LRMS for CigH14F3Nz0. (M+H)*+ at m/z = 402.

Example 108




yel l ow solid; LRMS for C23H26N602 (MtH)+ at mz = 419.
Example iii 25 -84- WD 2004/101568 PCT/ EP2004/ 004896

WRPGOHIPISEN \ \ H NN/ S From .gs. PCT/EP2004/004896
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7- Et hyl - 6-1 0odo- 7H pyrrol o[ 3, 2-fj qui nazol i ne-1, 3-di ani n
e and thi ophene-2- boronic acid there was produced
7- Et hyl - 6-t hi ophen- 2-yl - 7TH py.r reh 0of3, 2-

[ [ i am 3. aA \f)"ﬂhltesolld 1H

NVR (DMBO-d6, 300 Mz) S 51.7. J = 5.13 H, 1H),
749(d ) = 2.56 he iH';N 27 iH), 7.18 (m 1H),
7.14 = 2.56 Hz, 6.91 (¢ 1H), 6.81 (broad

Bigya H%B@Siamméﬁ-m i @rsﬁﬁq@&@%a-iﬁaf%% and

ﬂh%ﬁhénebbfbokoﬁlcgcﬁf[ HEre was produced (1,3-Diamino- 6-th10phen—2—y1—
I"odo- 7- (2- met hoxy-et hyl ) -7Hpyrrolo[ 3, 2-f] qui nazol i n

Errml@{mra vizazelin-73ylechtiz ppiddniflusseeesidc agidsals an off-white

ed~ 7z h 6-
mwgﬁ%%ﬁ @i%m%gﬁ%,ggﬁdué%azol ine-1,3-diam
ne as a light-brown solid; 15 LRMS for C20H21N502
(MtH)+ at mz = 364. Schene 5 is directed to the
synt hesi s of 8 nethyl derm@SCHENE 5\ Ar20 |
\ ; _GzNfl / CH2Cl2 H 97% N H X11 xiii Ac xiv Ag804,
12 DWF, EtCOH

15

From 7-(2-Benzyloxy-ethyl)-6-iodo-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine and
2-(trifltuoromethyl)benzeneboronic acid there was prodliced 7-(2-Benzyloxy-

ethyl)-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f] qﬁinazoliﬁe-l,s-diamine
trifluoro-acetic acid salt as a light brown solid; LRMS for CagHez2FsN;O (M+H)* at

m/z = 478.

Example 110

From 2-(1,3-Diamino-6-iodo-pyrrolo[3,2-flquinazolin-7-y1)-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 asa

yellow solid; LRMS for CagH26NsQ2 (M+H)* at m/z = 419.

Example 111



quant. Fe. NH4CI | NNl - ~- | HZN5 HH2N/ N M SH H20
02N/ HDDQ HCl 2HCL H i xWlgsl xV1 | )CV NaN(CN) 2
WONP4/UWESE HH 42% H2N ~ H2ZN N NH2 H2N~!' N NH2  PET/ERS004/004896
ArB(OH)2 Il N ?~H diglyme N Pd(PPtt3)a N N 175 C, 28 h
DNayCO H14 / HH I xvlill O ax - 2- CF3Pnh,
2-thi enyl WO 2004/ 101568 8 P2004/ 004896 Exanpl e
11~ |
8- Met hyl - 6-t hi ophen- 2- y|* , 2-f]qui nazol i ne-
1,3-diamine 5 trifluoroacetic aci"salt NH, _ NH

| NNZ :#FIP"X} édoapﬂ(r)[ﬂ DYLEQ (181_9% S_!L-(Z’f Ot%:ﬂ%%—%ﬂ%gﬁﬁgig? gad thiophene-2-

Edtbﬁﬂf dcgd Hedrd v&e&%ﬁﬂhc&@ - F@-thlo%hen— 2-yl- 77H-pyrr010[3,2~
acetyl 2-met hyl’-indoline X I

flamiseyoling-t3adiatning aaan M@@t@ssom; hﬁcNm{ ﬂmso-de, 300 MHz) &

| 5 %@??I Io'ﬁg%sié{%’a{ﬁﬁﬁr ?ﬁferna%ﬁ en’per ure h!t{?‘fg 18 (m, 1H), 7.14

. (dedci2.g6 ngﬂﬂi)lpegbl ébeifmmﬂ@rag@ioﬂlge, 5.821{br<1;]aubs, %{h) ,3.82(q,J
m xture was allowed to -10' C overni ght . e
TP80,He, %Hi%@ﬁﬁ%&sﬁ&/ﬁsﬁz:ﬁﬁgr 300 nL of cold water
and the precipitate that fornmed was coll ected by
filtration, washed with water and redi ssolved in an 15
et hanol - 6N HCl sol ution aEgawmaphe#i2o reflux for 30
m nutes. The resulting solution was concentrat ed,

Et OAc was added and the Ph of the solution adjusted to

N, =

10

\

- From 6-Iodo-7-(2-methoxy-ethyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and

N\

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 CzoHa2:N50. (M+H)* at m/z = 364.

Scheme 5 is directed to the synthesis of 8 methyl derivatives.

SCHEME 5
HNO;, O2N
' 0H2012 @\_j\ H:80, \©\?\
X xiv H

97% 26%

AgS0;, 12
DMF, EtOH
quant.

Fe, NH4CI O:N
MeOH MeOH H,0
58% 2HC 81%

' xvu
NaN(CN);
DMF, 45 C

42%

ArB(OH}z
_ dgyme Pd(PPha)‘*
|
DME, EtOH
. 175 C 28h
14%, NaxCOy

Ar= 2-CF4Ph, 2-thienyl

IZ

I Xvi
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10. The organi c phase was separated and dried over
MySO4. The m xture was filtered, and evaporated and

WORB0L104HE material purified bygscol unm  chr onatRSIVERLAGH/004896

(50% Et OAc- Hexane) to give 3.31g, 26%

of 2-nmet hyl -5-nitro-2,3 20 di hydro-i Hindole XliI1: LRMVS
for COH1OoN202 (M+tH)+ at mz = 179. A m xture of silver
sulfate (4.92 g, 0.0157 nol) and iodine (4. g,
0.0.0157 mol) in N, N di nExampletssi de (50 nl) and

et hanol (loo nL) was treated with 2-
Sléthlyl-B-tliioplher? 237l ditipgrmoldF$, 2 AidohiaaXbline-{,3-dangne
Wifliroaedtjc auid salpe resul ting 25 mixture was stirred at
25'C for 30 mn before an additional i g of iodine was
added and the stirring continued for 2 h. The
resulting reaction mxture tered and the

sol i ds washed with ethyl ag e&f ore bei ng
concentrated in vacuo to all v of approxi mately 50
m.. This solution was tri&at 1 oN aqueous
sodiumthiosulfate solution (loo n‘L and a saturated

fgéj 88? dl u Chl i I d Oggﬁaigctl gﬂn‘%vi H[‘ZZ@.}J Bﬁd concentrated

éﬁ‘i‘ﬁﬁ'ﬁ?ﬁa}l&"§hb rﬂ@} ®hs M&b@ﬁh&é’ﬂy@#ﬂrﬁ&ﬁﬂhud@ﬁﬁe X¥IqE2i58, 0.0713

vacuo to i odo- 2-net hyl -5-nitro-

molesy prepaved by an analgows method todhaidesssibed in Ghrer-Ber-; 14; 1881;

@qé%ﬁ%ﬁﬁﬁ etmté&%# té@gpgpa%fel%%%ea&?on remained

betivedn-18-2@1QyThe rdé]sluﬂﬂi higndiehyay didwed tmimﬁg-)b C overmght

fheem%'alrﬂﬁfa%ln?p?%qqo Lwhﬁn AERERIS 9}%@1 SIEM%PF aed e Pée%Pltate that
fg 18%@%%@&31 e&c?e% Blrdiord V\rzﬁf)heﬂh%th ¢ o&}l\g ?édl%s%aﬁe linan

m xt ure was heate
ethan ok 6 Chsolnsiphemd Wwaméd ho raflux foregoomiontesi Theresulting

iR o oenaated, HIA Aebada g8l (RER i Tign adjusted to

1\()aCPl§?e 8fchrli® phagSivas Sephdsled 41D 8fled RREWSRIS OB ThE @ibeture was
chloride and water. The layers were separated and the

fiieref, and evaporstedandijhe cnm]@ raa}tamlémrtﬁsedmﬁ umn h
SPP PR R GO PR Rk B RS 4T Bo A B pmeip-somitro-2.g-

'_'L.I—

dihgdri-g H-tralde XI\IHI@RMISI fod (Q¥RENSOJ(MmEDY at ai . = 179.

filtered, and concentrated in vacuo to a volune of 50
m.. The resulting solution was treated with a 4oM

R PIRAUT of ML ENSRRE 2, 4 St oM and il I, 8itFo157 mol) in
NNHdboethyliyrmamidesfsoon L addveibineol (\mt)hnhietfvlay lesabed with 2-

ch i de.and 1 ro afford

e BIRR TR SENSl ST ) BroChs manieng the restlting
mixture was stirred at 25°C for 30 min before an additional 1-g of iodine was added
and the 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 filiration, washed
with water and petroleum ether, and dried in vacuo to 7-iodo-2-methyl-5-nitro-
2,3~dihydro-1H-indole XTIV as a yellow solid: LRMS for CoHoIN2Q. (M+H)* at m/z

= 305..



10

15

20

25

30

35

(4 37 g, 81% as a gray solid: LRMS for freebase
(MtH)+ at mz = 275. A sol ution of

W(?zf’%é‘&}l%srret hyl -1 Hi ndol - 5- yli-ne hydr ochl or iP§a/BR004/004896

(4.3 g,1239 mol) in nmethanol (200 nL) at 25C was

treated with 2,3-dichl oro 5, 6-di cyano- 20

1, 4- benzqu|none (2.8 g, 12.39 mmol) in portions. The
Asdutlonmj 7dadk-zoieihybg-nmib-2 grdduytrat Biin dole XANO(4ay8lg, 0.0156

o380 S SRR O TR BRS¢ RS et oG SalpBhn SR api Gpim

chisHidx (g2 gt 6D9PHBAABIGN WAL (15882 ﬁhﬁ‘ircﬁ{‘ﬂmfvﬁbf el £b.o0534

and the aqueous | ayer extracted 3x100
ifbéﬁ@weo‘ﬁﬁ%bea’fﬂﬂéo dﬂgaﬂluzldeawlbrogen @h@gaphayr@dor 6 h. The

xCho R AR TRl s T Bbh AT of S 000 vl tig with hot

metharms!. bﬂﬁ@ﬁkréelﬁ w::.is @;fncanﬁ'aﬁed\iﬂnl‘ﬁcubrarﬂ ibeansidee Ipamﬁoned

B o ol S o 6Bt o
h
g Byt 4 o t%@%ﬁ%ﬁi%ﬂsﬂ%ﬁgﬂ Hirag. e

agyaeelayer wae extract(eﬂ with gnetbghgneadbleride ayd ithﬁ: eambieed organic

ISRl e VR Sl bl HibiecBonEisbpramitiedin vacuo toa

vojidhe ofibomhte TR¥Irbslting sélutidh Wad trsaedd with a 4.0M aqueous
omnm) at_ 25 C was treated wth

héf%q!ﬂg tlg &}%@&% ?re diaxpng, aa.ld thon skigpad atasf Giesd h. The
p??tfl?ﬁgté@aél Weckd b ? ﬁliﬁr far and Wﬁ%ﬁ%@?@ﬁﬂ@ gfé!h chloride and

red and concen I'n vacua an
petmﬂ&um eﬁheﬂto\ﬁcﬁ'do,'d-idkﬁﬂ:Eﬁﬁeﬂ&T—l}Pﬁiﬂcﬁ%ﬁmméI@@]@ochlonde XV

(437 84900 58 & snay Soua B R sabe Bt VBT e 2 = 275,

formed. The solid was collected by filtration and
washed wth water, resuspended in nethanol, filtered
Aesndution of 7tlodgr2rmeﬂilybyﬂmnﬁ01—5=ylam1ne hydrochlomde XV (4.38,12.39

365 R 200 BEEL R C ST R it Ahihigo Sr6-ioyano-

1{4¥béDZoduinohe (28?,’» 82.30 lﬁ@idly irlﬁiPoﬂions The resultmg dark solution was

N* - canoN— 7-i0 - et hy i ndol uanl |ne
cmqntrf{te & vaguo an fWHﬁp}l hebwean W@t@} ylepe ¢higride, the

[;
f el 381 A 650 By S o OF itk Fifmof ﬁﬁ%&*}’?@%@% Hisyoreanic
ldy@r separabed and Sitidred ahd dﬂwvaqgedm;th lhyaslod::_m'ﬁted Bkioo ﬁi]&g\nth
: foncentrated in vacup and the resi friturate
W\A\‘r?afflﬂ (ﬁgcﬁé& STHENC 1y el Wgreacq;pg gneé QT Eppghesium
%ega]b
siéiﬁlﬁtgd%lﬁpé Rl 7HI—I- s Oti: g}[é %r@d 5Rd cbBcdit¥fted to 100 mLin

Py
vbhuuoe hefose |2@anL of -edq VIdCk m)dmém sojutiod Wasasldad. The
I‘leﬁ%g it te M?:lrred at room temperature for 1 h and the precipitate

- formed was isolated 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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CnHlol N5 (MtH)+ at mz = 340. 15 A solution of
6-1 odo- 8- net hyl - 7H pyrrol o[ 3, 2-f | qui nazol i ne- 1, 3-di am

WQRUYIRIFE0 ny, 0.06 mmol) in.ethyl ene gl ycol RETHERZAYH004896

ether (5.0 nL) and ethanol (2.5 nlL) at 25" C was
treated with 2-thiopheneboronic acid (11 ng, 0.09 :
water)(20an ). Mhe nesulting mﬂtmwﬁm&tmhnd aon5(Qféra.5h

NECRY AT L DR AR L R
Wahlwster, GeS8fferided id rﬁ thbaﬁe? |fﬁ"93r@éﬂ 9118 r(ﬁ'le@’t%o%bg ‘E’J"Qéi;aﬂo-N (7-

silica gel and purified chr omat ogr aph

jader2-methyl-tH gﬁolﬁayl)gmdhm mm (@8B1mAe Mwhgmt@;rey solid:

RV L e BRI ™S  0 es c1o”

colum, 15 mn 95/5 to 5/95 water/acetonitrile 25

' ﬂs@Fﬁ%nT(EE“N Yegahh&IN-) 18dé‘-f2c ﬁfe%yl— H—mdol—5-yl)guamdme XVIII (0.86

8- Met hyl thlo hen r'rol of
&Ry bt mel)uln@-m@hamtﬁweether 2q510 vaselueatedm 754} for 28 h. The

%éée eéa@’ﬁ%ﬁﬁé@e(ﬁ k}ﬁ%?%l #lar%rﬁe 38!1‘3 g%mLf%aﬁn aﬁ"ed by

Bhrdttyoarsd washed witthevethawsle Thietftraesivas 30ndetanated in vacuo and

t]h@ges@wﬁs@md Uit Bsthanal ang. ¢t betougive arbron salis) whigh was
goﬁfﬁ h%ﬁ?trﬁﬂ Zcﬁlléd‘f%%‘r vo BLRLDS éxgethyl-7H~pyrrolo[3,2-—

tri romst enzene oni ¢ acl
qwlelalaglllnm@zdtamhlamt&ﬂo ymg, ph&6ds)a Biewn solid: LRMS for

i;nazol i ne-1, 3-diam ne as a
ﬁﬁ}g{bﬁb&g@g{{i ?FG’E/ EFﬁ\i’é’for CL8HL4F3N5 (MtH)+ at nlz
358.
A solution of 6-iodo-8-methyl-7H-pyrrolo[3,2-flquinazoline-1 ,3-d1am1ne XIX (20

mg, 0.06 mmol) in ethylene glycol dimethyl ether (5.0 mL) and ethanol (2.5 mL) at
25°C was treated with 2-thiopheneboronic acid (11 mg, 0.09 mmol), a 2 M agueous
soditm carbonate solution (2.5 mL), and tetrakis(triphenylphosphine)-palladium
(o) (0.3 mg,' 0.0026 mmol). The resulting mixture was heated to 80°C for 3 h,
cooled and pre-absorbed onto silica 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-

 flquinazoline-1,3-diamine trifluoro-acetic acid salt XX (4 mg, 25%) as a

Iyophilized solid; LRMS for freebase Ci5H13N5S: (M+H)* at m/z = 296.

(B) In an analogous manner, there were obtained:
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5 Exanple 11.51 1In \)itro i nhi bition of PTPi B Enzynes
10 Human PTPi B (1-321) was cloned froma human cDNA

WOBA0568si ng conventional  mpggcul ar bi ol ogy PCT/EP2004/004896

techni ques. The cDNA sequence was identical to the
publ i shed human PTPi B sequence (Accessi on nunber

Fﬁa’iﬁ%QibdoT&-&nﬂﬂlgl—gH?p 169[)392’ oamdl Jpgu’dhaimaﬂb :EB-r Olm
col eScCri et.a I,O
yomgtylbenzspe Shieoac e@hyh@(zﬁmrﬂa@@%?a@henﬂ) 7H-

PSR a s G boRthe RTLAR AL HUpHASOASEEICERON for C.oFL,FoN;

GM&H)l*aimn’tZ 858TPIi B i nhibitory activity a tyrosine
phosphoryl at ed pepti de based on the am no acid
sequence of insulin receptor 20 tyrosine

~aut ophosphoryl ation site %n?quhgpw E) was used as

substra e The _reaction condifions were as follows:
(X9 itiompf) PTRB | ncubated with conpound for 15
mnin buffer containing 37.5 MM Bis-Tris buffer pH
6. 2, 140mMWNadC , 0.05% BSA and 2mM DTT. The reaction
Bpzymesirted by the additl on of SopM substrate. After
20 min at room 25 tenperature (22-25C) the reaction
Hamagt BEPell (wseh wadclanddftemaimumancDNA hbram:pgm aomventional

%@%ﬁ%gauf 0@-’&?% .achi t'fhe @3&1 ‘%r evi ous d%g%c al §@ Esie published

. i e seRfubhee Paecedsiod ﬂtﬁﬁbéﬂﬁg@@@%f THe prodin was expressed

general_ PTPase inhibitory activity across a panel
mrbgg@ﬁedﬁ@mlﬁggph@sdescrlbed by Barford D. et.al, J. Mol Bwl (1994) 230,

%%_ i fl uoro-4-nmethylunbelliferyl 30 phosphate

; from Mol ecul ar Probes) was used at the Kmfor
each enzynme. The buffer caqnditigns re identical as
in the Malachite G een aSMacti on was
si.gpped with KOH 1In this case the dephosphoryated

BHERSASSAYs 2004/ 101568 - 89- PCT/ EP2004/ 004896 becones

fl uorescent and, the flugrescence re .
EleasyreBentydriassacEy]ty was %@ﬁ@pﬂt R8ingqneef two methods:

experiments the sane buffer conditions were used
"Bhe Epat metdiodifior the 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 dephbsphoryated product
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reacti on was started using enzyne and the reaction
gped after to mnutes. 5 The 1C50 values (in M for
wPI‘?@ W8 i nhibitory activity.gf. the conpoundPGTAERZARH/004896
present application are in the range of 0.1 gMto Soo
M preferably 1 pMto oo M The nost preferred
Ismpoas fiisorebant and teSfluokescede fedd. (Exaitkitin: 96ombdé/Emmission:
some conmpounds with its corresponding |1 C50 val ues are
@&?Mﬁe 1C50 (PM) 2 23.79 6 29.22 8 24-11 10
Exanpl e 117 d ucose Uptake Assay The day before the
nMﬁglﬁelEgsf He7 0 and 2}5Charco &lﬁggitg}r%g%h%%g%ee FBtthe
Ifeactlm metzsvted 8si0g emppmend the whctior steppey aftesiipsninutes.
were starved for max. 2 hours in |ow glucose (5.5nmM

BRCRT R R R oA PR po s in the

Iﬁfedemlﬁﬂlﬁxaﬂﬁdﬁaﬁé in Bhendrdend.1 nvHe 5@()) pﬂ}@,rpmferabbz 1 uM to 100

1% test c und di in or 20
l&ﬁ[r ehf'empﬁ'ém ??Frﬁ‘g canmm%ggg\ﬁwew ¥é~’iq’ ghs 3650
+ 0.05, 0.01 and o.0i pM Each assay point was perforrred

I
K 2 oty g g e

wells to stop tjhe 19 egIUL it (i.e. GUT
1 & 4). At this—pethRt—=2 grHcose

( Amer sham Code-CEB1952 200uGf )2 ed to all
wells to a final 25 Poncent rht i 0A942 o GC/m. The
cells were incubated f8r an adfiti@ddll 45 | minutes at

37C in an incubator. Cells were then very gently
washed for three times in PBS (RT). The cells were
‘then lysed with the addit iExamiple.1@5% NaOH sol ution
for 2o0mn at RT. The lysate was transferred to a

@ﬁicagétj%lk@ﬂs%f al containing 5 m of scintillation
counted in a Becknan LS6500 30 _Scintil] ation
Tarderbefonp the assey the SEMCmedmwashanged sp highsleppe PMEM ,
SEndPRRSEY SHE.¢ M40 ERER 0l lextiall @EE@%‘}%"%@% hours.

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. 10pM 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 uCi/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 seintillation fluid and counted in a Beckman LS6500

“Scintillation counter. Analysis of resulis: The counts obtained with CB (passive
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gl ucose transport values) were subtracted fromevery

val ue obtained with PI (or conpounds) in order to
WOZAIIRESB0onl y active gl ucose tgeansport. Fol d iRGIER2GE4/004896
was cal culated by dividing values in the presence of

Pl (or conpounds) by the value obtained in the
giuessiransforbvlde P @sid iibtractedriound deeryBiabusohttet with PI (or

to be 5 active when they ipncrease _glucose uptake at,
(ODARPUBE B O AR SRR E ORREEAIYE EIReassRaRsITt-oFpypeTease was

ABOIRGIERRiTE PSR g
R e R 0 BP0 By B (OF ipemndythe value

digairedsinrthetgresanceiof MBEt (conbl)e Compopndsnderaesmsidered to be
tested in,wel.l established  radent in yjv els of ..
A i eirineina Bhisbss Ty Gt frast Btk Eamed tnsulin
1ehph ak albgaM.Dl O m ce) Mce that have type 2

di abet es were be generated by maintaining themon a

high fat diet for a 4-6 nonths (D abetes vol. 37 Sept
1988). Male C57B16/J m ce lfofe 118 eeks) were

pl aced on high fat diet f Tg“r‘rtrrﬂ‘hs. At this tine,
they were 20 hyperglycem ¢ and hyperinsulinem c and

f?%iﬁﬁéﬂkﬁ’@ﬁiﬂp%%’@%ﬁ% s SR ool o oSt ER e Jpvets i
0 %Wt‘%ﬁy prior to dosing a pre-dose bl ood gl ucose
readi ng was taken by snipping off a portion of the

ail and coll ect.i plood fromthe tail vein, Mce X
Sap Y S AT (OO oAt SOBPAYRAS 1ETs tos¥ed iprpell sateblished
: M@Hﬁﬁ%v%rﬁﬁﬁ@lsgqf@@e%ﬁiab%t&aﬁd65859 .chronic). For
25 the acute studies glucose was generally neasured at
2h, 4h, 6h, 8h post treatnent. Conpounds were
considered active if they showed a statistically

S 6 Ioring (>15%
=a—aft-mal s. For

SN S MR B R L
fOR8ic¥S5A nE niSTRE (DRAMARS Vi, éf?éﬁ@ssat‘ Maefcgmgggglice (age 3-

after do&g Insulin and triglyceri'des were neas

swegksiovereymsecchon high Bt dirsfang-ouaranthen At thisdimedheyavere

st R RE 68 b nElihiloraR o Bt 4Rl e Ty mice (n=10) were
weighed addtfastel dor & hwo lheur ecistgai@rionmrad tred@nent. Immediately

2004/ 101568 -91-_ PCTL EP2Q04/ 0048
pr?or to os?ng a pre-dose loocf glucose rea%.?ng was taken by'snipping off a

25

30

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- chronie). 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.



Exanpl e A Tablets containing the foll ow ng ingredients

can be manufactured in a conventional manner:
WORHE4IRt s Per tabl et Conposnd of formula ([BFTEP26p4004896

100.0 ng Lactose 125.0 ng Maize starch 75.0 ng Talc

4.0 ng Magnesiumstearate 1.0 ng 5 Exanple B

Capsul es contai ni ng t he f dxawpheg A ngredi ents can be

por  daBists eomiaimpeIRg RO BetaeE TS sanpripeny Ethded n a

éﬁ@eﬁh mhigg. starch - 20.0 ng Talc 5.0 ny Exanple
10 I'njection solutions can have the foll ow ng
Ingredieritsi on: Conpound of formula (1) 3.0 ng Gel abehiablet

Chmfipdurdof feremda (B). 7 ng  Sodi um car bonat e t ol®Bt-d0R-GQME

fipal pHof 7 Water for injection solutions ad
Lagios604/ 101563 92 PCT/ EP2004/ 004396 d ains 1. Hz%éﬂmg

VNiRgpeurds of the formula (1): R NH2 NRa N Rb 7y5.0mg

Talc ' 4.0 mg
Magnesium stearate ' 1.0 mg
Example B 7
Capsules containing the following ingredients ean 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
Tale | - 5.0mg
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 ~ adioml



HZN) TN ARc Rf Re Rd (1) 5 or pharnmaceutically
: acceptable salts thereof, wherein Ais a 5- or
H:Eﬁ’r unsaturated or saturated hydrocar bon rin
oF 6- menbered unsaturat®d or sat ur at ed Glig00+4/004896
that contains at | east one heteroatom selected from
S, Nor O, 10 R is hydrogen or lower alkyl, Rais
hydrogen, lower alkyl, 0 | | €&imsS-RO0 [CH2m-C OH

0,15 [ [GQM)L -NRlo. R11 , 20
Ro: Rc&gglb Eﬁagﬁﬁﬁ%ﬁbg?%&%Q§L i ndependent |y sel ect ed
fromthe group consisting of hydrogen, |ower alkyl,
hal ogen, am no, |ower al kenyl, hydroxy, al koxy,
hydroxy | ower al kyl, aIkyIsqu.
per fl uorol oweral kyl , pédy -0l Eﬁgalkoxy, aryl,
nitro, |ower alkanoyl, 2R6, al kanoyl ,
al kanoyl am no, carbo»r, 5y X xy al kyl,
substituted al kyl, or}l WD -
PCT/EP2004/00489§QhﬁAqu

(1)

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 Ruis hydrogen or lower alkyl,
Ra is hydrogen, lower alkyl,

O
I
“ﬁ‘—RM
O 2
———[CHg}, ——C—0H p)
O
15
[CH——CHy——0Rr,, or
I
———[CHyly———C—NRy.Ry; >

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 perfluorcloweralkoxy, aryl, nitro,

lower alkanoyl, -NRsRs, RS-, alkanoyl, alkanoylamine, carboxy, aryloxy, carboxyr
alkyl, substituted alkyl, or



HO-11-(CHzZ)" 0 5 or two of Rb, Re, Rd, Re and Rf,

when present on adjacent carbon atons on the phenyl
woghesansae -t aken together to forma | ower

al kyl enedi oxy bridge or a ring-%system fused t & CHEP20041004896
phenyl ring, said ring system containing one or two

rings fused to the phenyl ring with at | east one of

said fjings in said systembeing either an aromatic or
hetergaromatic ring and the remainder ring in the

syste@rTRizany, 1 o being a cycloal kyl or

het erocycl oal kyl ring; Rsi R6 and R14 independently
are hydrogen or lower alkyl; R7 is lower alkyl; 15
R13 | hyd ragen, | ower al kyl, benzyl or phenyl; R o,
Rol anla R12jfar e ‘i’ndependent | y hydrogen or |ower alkyl;
and 20 m §, o and v are independent.integers fromO
to 4. 2. CorE?ounds according to claim1, characterised
by fornmula ( Rt HZN KRa" N H2NN I -A -Rb 25
wher ei n_ WD 2004/ 101-568 94 PCT/ EP2004/004896 Ri is
hb@rog ior( ["blnm—aTkyla; Rd" is hydrogen, |ower alkyl;

-SSR14 OS5 -[CH21, -COH | |

O
5 or tyvo of Rb, Re, Rd, Re and Rf when present on adjacent ecarbon 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,

- 10 being a cycloalkyl or heterocycloalkyl ring; -
Rs, Reand Ry, independently are hydrogen or lower alkyl;
R is lower alkyl;
15 _
‘Rygis hydrogen, lower alkyl, benzyl or phenyl;
‘Rio, Ryzand Ryz are independently hydrogen or lower alkyl; and

20 m,n, o and v are independent integers from 0 to 4.

2, Compounds according to claim 1, characterised by formula (I-A)

25 wherein



O [CH2In-CH2-OR13 , or O 10 [CH2]0 C NRlo, R11 R6"

and Rc" are independently hydrogen, |ower alkyl, |ower
-J.ower al koxy, hydroxy |ower alkyl,

‘gélrﬁﬁ{wuﬂg?:ot%somer al klyl, nitro, haloagen, |ower al KEng§H2004/004396

-NRSR&, R7S O 15 -CR12 NH-GCGR12 O HOG(CH2)1 ,

11 0 _phenyl, hydroxy, perfluorol oweral koay, or

pReadhydrogenrilonadaliRst; when present on adj acent

car h 1enyl ring can be taken together
tgﬁggﬁﬁgggg%hggNéﬁﬁgﬁﬂylenedioxy bridge or a ring
system fused to the phenyl ring, said ring system
contai ning one or two rings fused to the phenyl ring
with at |east one of said rings WO 2004/101568 - 95-
PCT/ EP2004/ 004896 in said sys qubeing ei ther an
aromatic or heteroaromatic rifg atd the remai nder

ring in the system if any, b®& ng a cycloal cyl or

het er ocycl oal kyl ring; Rs, R6 and R 4 independently
are hydrogen or lower alkyl; 5 R7 is |lower alkyl; R13
i s hydrogen, |ower alkyl, benzyl or phenyl; 1o R o
R11 and R 2 are indeperagrity—HydcegenHor |ower al kyl;
and m n, o and v are independenyj integers fromO to
4, or pharmaceutically acceptableﬂsalts thereof. 15
3.. Conpounds according to claim2y wherein R 'is
hydrogen and Rb" and RC' are substituted on adjacent
carbon atons and forma | ower al kylene dioxy bridge.

[CHaly——CH——0R,; > or

0
10 ———[CHgJ,——C——NRwRy
Ry"and R." are independently hydrogen, lower alkyl, lower alkenyl, lower alkoxy,

hydroxy lower alkyl, perﬂuoroloweralklyl; nitro, halogen, lower alkanoyl, -NRsRg,
RS-

I
15— TRz,
~NH CI Ryp ;
O
HO——C~——(CHj), o,
O

phenyl, hydroxy, perfluoroloweralkoxy, or phenoxy, or Ry"and R, when present on
adjacent carbon atoms onthe phenyl ring can be taken together to form a lower

20 alkylenedioxy bridge or a ring system fused to the phenyl ring, said ring system-
containing one or two rings fused to the phényl ring with at least one of said rings
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4. Conpounds according to claim3, wherein R is

hydr ogen and Rb" and W 20 are substituted on adjacent
wWiesdaonydions. and taken together with their att _

carbon atons forma fused arongti-c ring. 5. Coﬁ%@gﬁ%fgmom%
according to claim?2, wherein Ra" and Rb" are

substjtuted.on adj.acent carbon atons on the phenyl .

an ﬁ@lda%t% PS8 %‘l’sheffc?dje?lf?éila%%haterw@@am ring aid the remainder
e ORE QFBleht, if hAE bedh Balfy] FiReblolen @gﬁ&iﬂé-

hydr ogen g?'!el owe?ﬂ%l kylga\g.?aCo ounc}% accgrgfﬂn to~

claim2, wherein Rb" and V are attached on adjacent

rgo 0 t he .phen ing and forma, two
G Barad e o b ey S b bioa%a A i SE AR | one of
said rings being a heteroaromatic ring or a
het eyocycloal kyl ring and the other being an aromatic

riglower@ddounds according to claim 2, wherein R and
Ra" are independently hydrogen or |ower alkyl and Rb"
and &' are independently hydrogen, |ower alkyl 35 or
[Rayis rhyaidgary, TowdOa RO Heb@illni8phdyd; PCT/ EP2004/ 004396
8. Conpounds according to claim7, wherein Rb" is
| oner al kenyl and Re" is hydrogen. 5 9. Conpounds

QL PA0D l;8 j o aLbkyl or

S S R e ch IS st of ety o
according to claim2, wherein R and Ra" are hydrogen

Lkyl . 710 Rb" and RC. are individually
b S R titehenftRy A GEiciy & otha
trifluoronethoxy; and one of RC' and Rb" is other than
hydrogen. 11. Conpounds acording to clain2, wherein
of phaymagritigelly Aceepiphiowdis therdadwer al kyl; Rb" is
hydrogen or hal ogen; and Re" is hal ogen, nitro, |ower
al koxy, phenoxy, hydroxy, hydroxy |ower alkyl O
BO- C- CoH2)owritds avcording to claim 2, wherein R;'is hydrogen and Ry"and R.”

are substituted on adjacent carbon atoms and form a lower alkylene dioxy bﬁdge.'

4. Compounds according to claim 3, 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.

5. Compounds according to claim 2, wherein

Ra"and Ry’ are substituted on adjacent carbon atoms on the phenyl ring and taken
together form a fused heteroaromatic ring; and

R and Ra 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 syétem |
fused on the phenyl, one of said rings being a heteroaromatic ring or a
“heterocycloalkyl ring and ﬂle 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 alky

or lower alkenyl. '



-C R12 v is an integer fromO to 4; R12 is hydrogen
or lower allcyl. 25 12. Conpounds acording to claim
Wo 2 ekgn Rb" is hydrogen or hal ogen and Re" is
nitrogfi]@%afsnogen, phenoxy, |ower afkoxy, hydroxy BrT/EP2004/004896
hydr oxyal kyl . 13. Conpounds according to claim 1i,

wherein 0 Ra"is hydrogen, Rb"is -1(( Rl2 30 RO" is
hydrogen or |ower al kyl, W) 2004/101568 -97-

Cogpq%undgﬁgccor ding to bcﬁa%]?nﬁil’l??%%ﬁgéﬁgilﬁ %EB%JE%% eﬁ%f'andRc 15
ar dedgen or if Il 5 HOCG(CH2)v and v is an

integer fromO to 4; RL' and Ra" are hydrogen or | ower

al kyl; and one of Rb" and Re" is other than hydrogen.

510.15. Qampoundsaceedingi ®li@n & @ 1_N6ivEr B
tlyliﬁgydr ogengo‘?’h%ﬁg%%&gr;@r %fgfjhydmgen‘

?ﬁ&‘ﬁ&sélﬁ@)d‘/r%@n RS R6 N, -NH -C-R12 11 C or

R7S-; 15 Rs and R6 are independently hydrogen or | ower
alkyl; R7 is lower alkyl; Rl2 is hydrogen or | ower
alRyl ; GondpomedsdccBbdingrid dReéin bswhehes than hydrogen.

2% dha RVBOHYR AR IR g, T 1 2 whereln R s

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

15

20

25

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

11. Compounds acording to claim 2, wherein
Ry and R." are hydrogen or lower alkyl;
Ryp"is hydrogen or halogen; and
R."is halogen, nitro, lower alkoxy, phenoxy, hydroxy, hydroxy lower alkyl
8]
HO—C——(CHy —— >
or

v is an integer from 0 to 4;

Riz 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

- 30

I
R."is hydrogen, Ry"is C— Ry ,
R."is hydrogen or lower alkyl,
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(CH2)n -CH2-OR13 or (CH2)mCOH 25 ORa is
hydr ogen, phenyl, benzyl or lower alkyl; and mand n
way ol/meleggendent integers fromo to 4. WO 2004/.101368
-98 PCT/ EP2004/ 004896 17. ConPbunds accor di nd ¢'gEr2004/004896
claim2, wherein O 11 -Ra" is CH2 CNRIOR11 Ri o and

. ane jndependent | ydrogen or |ower alkyl. 5 18.
&W&Wﬁ%@g@%éﬂeﬁ@ﬁiﬁ claimi, characterised by
“formula (1-B): Rl NH2 N,Ra, 1-B H2NN P Rb R
wherein (c) is a 5 or 6 menbered heteroaromatic ring
&bnt alCammpunds petordingthepimaiatvhemein 10 sel ected from

€, B PUR.C i.sting of oxygen, sulfur, or nitrogen;
E‘F 'S %%eo%é%oaénpgv\er al kyl; Ra" is hydrogen, | ower
alkyl, 00 I I -SR14 11 0 [CH2Im-COH O 15
[CH2]nHCH2-CR,3 , or O [CH2]Jo CGNRinRi 1,

HO—C—- (CHQ_)V

and

v is an integer from 0 to 4;

R,'and R," are hydrogen or lower a]kyl; and
one of Ry"and R."is other than hydrogen.

15.  Compounds according to claim 2, wherein
Ry'and R." are independently hydrogen or lower alkyl;
Ry"and Rc"are hydrogen, R Re N-,

NH ——C—Ry

O , Or
RgS-;
Rsand Rs are independently hydrogen or lower alkyl;
R7 is lower alkyl;

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

16.  Compounds according to claim 2, wherein
Ra" _1 s

_"_(CHz)n CHZ_'_"OR‘IS or

—(CHz)n, fr—OH

O

Razis hydrogen, phenyl, benzyl or lower alkyl; and

m and n are independent integers from o to 4.



RJ and Rb"are independently hydrogen, |ower alkyl,
| oner al kenyl, |ower al koxy, 20 hydroxy |ower alkyl,
er f rolomeralklyl nitro, hal ogen, |ower al kanoyl,
"%F%%%‘g 1568r S, WD 2004/ 101563 -&9- PCT/ EP2004/ BCAGPE004/004896
01l CRL2 -NH-C RL2 HO11-(CH2)v 0 phenyl,
hydr oxy, perfluorol oweral koxy, or phenoxy, or RC and-
Ry wheGompeseds actordimgaidj deent, ¢acbgin at oms on t he
het eroaromatic ring can be taken together to forma
| ower al kyl ene dfoxy bridge or a ring systemfused to
the heteroaronat‘c ring, said ring system containing
@t weH £ imgsCiuss@ g, the heteroaromaticl ring
with at |east one of said’rings in said system being
eRioland Banaxer independantiyhizyduogan erdsiver alkihg and t he
remainder ring in the system .if any, being a
cycl oal kyl or to heterocycloal kyl ring; R5, R6 and R-4
5 | 18lepepsanblinds becdMEOGRAa Rk 1) GWRE @Yl by BfnlE (I-B):
|l ower alkyl; 15 Ri 3 is hydrogen, |ower alkyl, benzyl
or phenyl; Rlo Rn and R 2 are independently hydrogen
or- | ower aIkyI; and 20 m n, o and v are independent
integers fromO to 4 or pharmaceddtically acceptable
salts thereof. 19. ggypounds=according to claim 18,
wherein (c) i-s a hetefoar gmat p-R{"ng cont ai ni ng
sul fur as the only o~ dm 25 20. Cbnpoungi;
according to cl ai m9, d and RO' are
i ndependent | y - r—tower al kyl. WO
2004/ 101568 - : X K896 21. Conmpounds
according to cIa|n119 wherein

wherein
(® isa 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms

10 selected from the group consisting of oxygen, sulfur, or nitrogen;
Ri'is hydrogen or lower alkyl;
Ra"is hydrogen, lower alkyl,

T
_ﬁmRM
O 2
~——[CH,], ——C—O0H P
0

——[CHyl;——C——NRsR11 >

R."and Rp"are independently hydrogen, lower alkyl, lower alkenyl, lower alkoxy,

20 hydroxy lower alkyl, perfluoroloweralklyl, nitro, halogen, lower alkanoyl, -NR3Rs,

RS-,

et
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R' and Rb" is hydrogen, or R g-C 0O R12is hydrogen or
| oner al kyl; and 5 one of RC' and Rb' is other than
Wy dRaekss 22. Conpounds according to claim19, '
RC" andﬁl%" are attached to the””-hetero atom ring?“-Jﬁ"’OQ"’“”G
adj acent carbon atonms and taken.together with their
attached carbon atons a fused phenyl ring. 10 23.
Corrpoﬁnds according to claim 18, wherein (c)is a
het erlgaromatic ring containing an oxygen atom as the
oty GeteRe atom 24. Conpounds according to claim18,
wherein (c) 'is a heteroaromatic ring 15 containing a
ni-t+egen—heerorg om 25. Conpounds according to claim
1, charactellli sed by formula (I1): NH2 NRa Rb H2NIN
A Rc R ReliRd (11) 20 or pharmaceutically acceptable
salts thereof), wherein Ais a 5- or 6-nenbered :
unsat urated or saturated hydrocarbon or 6-nenbered

at upat eq saturated ring that contains at | east
gﬁ% he eroatcgir?n"sel ected from S, Nor 0; Rais
hydroggn or | ower alkyl; and 25 Rb, Re, Rd and Re are
each i ngependently selected fromthe group consisting
of hydrogen, |ower alkyl, hal ogen, am no, acetyl,
aphehyl, dydrexy, pytiheoaplowializycy, o€ Bh&msy, o2 @Ry, "when present on
h drox%/ n%%)%yl, carb&}xy al kyl, fornyl and substituted
aHjapent cafbor stRBs Rt IeeteriaromRtia Ting earsbernpiser together to form a

e L R B R R
cimgsiystamm gontathingy egeor, twonags Aldedlto thabhegenaranmanid, 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

heterocycloalkjrl ring;
Rs, Re and Ry4 independently are hydrogen or lower alkyl;
Ryis lower élkyl ;

-Rizis hydrogen, lower alkyl, benzy! or phenyl;

Rio, Rz and Ri- are independently hydrogen or lower alkyl; and

‘m, 1, 0 and v are independent integers from 0 to 4

or pharmaceutically acceptable salts thereof.

19.  Compounds according to claim 18, wherein ® is a hetercaromatic ring

containing sulfur as the only hetero atom.

20.  Compounds according to claim 19, wherein Ryrand Rerare independently
hydrogen, halogen or lower alkyl.
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acetyl, acetylam no, hydroxy, alkoxy, carboxy, aryloxy
hydr oxy met hyl, carboxy alkyl, fornyl and substituted
-#&6. Conmpounds according to claiml1l.,
?t?;%ﬁggtﬂgﬁfi%sed by formula (111):-10NHZ N-Ra Rp HYHERRL0+004896
HZN N Rf Rd Re (I111) or pharmaceutically acceptable
saﬁts t her eof V\here%%\ Ra i.s hydrogen or |ower alkyl;
to R | SORBPRRISFrrmg Iocclaiaup, whersint i ng of
hYM'@ﬁ&m"ikﬁvﬁfog%hM{-, hal ogen, nitro, acetyl,
al koxy, carboxy,” aryl oxy and substituted alkyl; Re is
i nBiari-dumy sel ected fromthe group consisting of
hydroger“ | oner al kyl, hal ogen, am no, acetyl ami no,
hydr oxy,|{ al koxy, hydroxy nethyl, carboxy al kyl,
formyl afdd substituted alkyl; 15 Rd is selected from
t he grmg; consi sting of hydrogen, |ower alkyl,

hdte e droggmenloyerallgdxyndcar boxyal kyl , al kyl sul f anyl

a yl:;Re.is,selgcted _fromthe group consisting
o%qﬁ%gfé&g%%@ﬁhéﬁﬂ%, ﬁ%&’é’é@?ﬁ%d substituted al kyl
and Rf is hydrogen, al koxy, |ower alkyl or hal ogen.

20 27. Conpounds according to claimi, characterised
by?2f or FAATEPURGS:2cconding]tRislaint 19, MNNeIRAR." Xnd Re" arettavhed to the

g%%ﬁé/]? %?%gﬁ?%%g 8&%%% %gtg%g%l%ogakeﬁl\@ggre@cjhgf mvi\g their attached

carbon atoms a fused phenyl ring.

23.  Compounds according to claim 18, wherein ®is a heteroaromatic ring

* containing an oxygen atom as the only hetero atom.

24.  Compounds according to claim 18, wherein ) is a heteroaromatic ring

containing a nitrogen hetero atom.

25. Compounds acciording to claim 1, characterised by formula (II):

Re Rd ()

or pharmaceutically acceptable salts thereof, wherein

Ais a 5~ or 6-membered unsaturated or saturated hydrocarbon or 6-membered
unsaturated or saturated ring that contains at Jeast one heteroatom selected from
S, Nor 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 substitﬁted adkyl,
with the proviso that if A is a 6-membered unsaturated or saturated ring, then

e



Rb' is selected fromthe group consisting of hydrogen,
| ower al kyl, hal ogen, am no, acetylam no, hydroxy,
V@ékox (__h%droxy nmet hyl , carboxy al kyl, nitro, acetyl,

F%’éﬁf 1368yl oxy, formyl and sufstituted al Kyl PCREP2004/001396
and Re' are each independently selected fromthe group
consisting of 5 hydrogen, |ower allgyl, hal ogen,
dtf ine¢leciedtfyimrthagrodyy d@l@i&hm@b’&ﬂ%&m Bﬁ Clbﬁﬁéy allifBtdgen, amino,

oxy, aryloxy, faornyl

Carg’g BheBidtiny Tﬂé(t i, Gk reeban owé]ryﬁlr%wth}éf carboxy

alleyl, for H”ﬁ&’@ﬁ!’)ﬁ:?m%@ {ated or saturated ring that
colﬁj{ ai nrsl-@;t | east one ﬁltkt%;ero atom selected fromsS, N

and 0; and 10 Xis selected fromthe group consisting

5 & meorguats <8 IRBRE <ot Chartstoed oETs (Tt

6-(3,5-Bis-trifluoro -tﬂyl-o--nyl) 7H pyrrol o[ 3, 2-f]
qui nazol i ne-1, 3-di am ng, 5 -Ra

6- ( 3- Et hoxy- phenyl) H )

i am ne, 6-(2-Ethoxy}phe

qui nazol i ne- 1, 3- dl@ALD
6- (3- Ni t ro- phenylN 711N pyr¥ol o[ B
iamne, 6-(2,5-D chloro- pheqy
gui nazol i ne- 1, 3-di am ne,

- f] qui nazol i ne-1, 3-d
SPr ol o[ 3, 2-f]

Rc '

1] qui nazol i ne-1, 3-d
.¥{rolo[3 2-1]

~ 6-(5-Chl oro-t hi ophen-2-yi)-7H pyrigl o[ 3, 2-f] qui nafol in

e-1, 3-di am ne, 20
6oToI yl -7H pyrrol o[ 3, 2 ﬁgﬁlnazollnelsdlamne
gL Béﬁfzfa?@@] presepsable engof, mhergin ol o

SR IE 3??32& 2-1]

10 Rbmaelebﬁede&cbm&hel igadip Bensisting of hydrogen, lower alkyl, halogen, nitro,

15

20

e Ehyioro: pienyl) i pYey oh Of3, 2 gyl nazol i e~ 1. 37
Rc'ﬁ Eliidudlly BYleb@ti%h din gtﬁjtg]ggagﬁ g%ﬁé:kﬁgg %Fﬁx&lo%@?ngngﬁalkﬂ

B| phenyl - 4=yl - 7H pyrr
alogen, amino, acetylamino, hydroxy, alkoxy, hydroxy methyl, carboxy alkyl,

ﬁ?gﬁﬂ %hﬁ‘éﬁ?‘aﬁﬁ?ﬂ]g?ygéez o aci g, o ladinazel
ﬁdﬁs?s&bét@ﬂ%cﬂﬂ%ﬁé! Et up enyl [)t?}llfdxfdlg‘éﬂ' RAFERIATIRA; falogen,

3-di am ne, ol o
* hyipxy) aikmaz:@rbmaﬂgé, @1 enymd acetyl;

Ref gt B e e o Y Lo 3,2 Tz ne:
Sifshitatedndizgl hng- 1, 3- di ani ne,

6- Benzo[ b] t hi ophen-2-yl -7Hp rroI o[ 3, 2-f] qui nazol i ne-1
Risdyyalpgrn, alkoxy, lower alkyl or halogen.

27.  Compounds according to claim 1, characterised by formula (IV):

(IV)

or pharmaceutical acceptable salt thereof, wherein,



6- (2, 4-Di chl oro-phenyl)-7H pyrrol o[ 3, 2-f] qui nazol i ne-1
, 3-di am ne, 6- Napht hal en-1-yl - 7H-pyrro|o[32f]
gui nazol i ne-1, 3-di am ne, 35
WO(ZQ OB NI or o- phenyl ) - 7H pyrrabo[ 3, 2- f ] qui na2ETARR003/004396
, 3-di am ne, WO 2004/ 101568 -103- PCT/ EP2004/ 004896
6- Napht hal en-2-yl - 7H pyrrolo [3, 2-f]
qRbhezelectest o8 tieagiong, consisting of hydrogen, lower alkyl, halogen, amino,

6- équgm ol ohﬁy (%%%;14%] = :S]:Egi}gwgwl g}]’h_ %:aﬁﬁ(i gtlml:r%eacetyl carboxy,

[ %rﬁoiﬂ %ﬂrﬁglzﬁd ﬁ@as%ltéﬁééi

am no- 7H pyrro o [3 2-f] glmazolln 6-yl)
lRIdl @Ip;fﬂigﬁ @'-eﬁa]Chenﬁap&Ircb:nth selected from the group consisting of

5 Sl B0 RS R TBS thind! bR a0 Rl nSald g bR ydroxy
6 n{edhyll coboxphBaY) itk BeéHY, |ca)?B‘é}@'y BF0b0y, [Férmyl dnd substituted alkyl;

qui nazol i ne-1, 3-di am ne
79R/Et hyl - 6- m t ol yl - 7TH pyrrol o[ 3,

| : enylf&?ﬁ‘?p%r@n%ﬁ@”&lgﬁm%@]?%ﬁed lﬂ%ﬁaﬁilaft?d or saturated ring that
qwntamlatﬂ:@sl oRediedenoneiom selected from S N and O; and
7th th 3-nit.ro- pyrrolo
10 [%(1%5? %ﬁﬁ&ﬁéﬁ%nﬁﬁé@u% CO&%}Siaﬁtgﬁfg,eN or o-acetic
acid, 6-(3-Fluoro-phenyl)-7-methyl-7H pyrrol 0

[3,2-f]quinazoline-1, 3-di am ne,
62$4 Wpognéﬁﬁwgrﬂm@m@h}f @'f-Blpgmts oko 2f 3selected from the group

q Ql i 1, 3-di am ne,
8‘%@%‘%}gpyl phenyl)-7-met hyl - 7H pyrrolo [3, 2-f]

qe4(9 a2 Bls-iEhiordntétii-pBenyl)-7H-pyrrolof3,2-f]quinazoline-1,3-diamine,
6- Benzo[ b] t hi ophen- glp 7y2rgt ;I/)Pm: [Syrrﬂocfo[s 2- f]qal n

15 aédBrEtéloxy@bmnaBrﬁH PO 0[3,:ﬂqmnazo e-1,3-dlamine,
g {2 R SO B o Tor TR hinkiAo 6 104 Ghnind 1 41 1
764(/3@@1‘&@}18@}310’@7}&1«;@1%610{/3 > Fhppivibselied-3,32d fangiwienazol i n
661](% 55DEﬁ%?WOGPberaﬁérﬂlﬁmr%&wﬂqzmwlm—wsdmmme

" 2] f(;lé ‘Q%H]ngz g,luoﬁlﬁeﬁxg 3@?# yﬁgﬁ]}?—ll-o[)‘f/r rgfp%ohae fl]g—dJamme,

20 qﬁﬂm'ﬁalgl—vﬁ—ﬁymdeﬂg‘mlﬂqdmamme dianm2ie,
6 %%tghéltlaﬁfi@ th—?f %pm%tﬁ/ylﬁwp%rorloﬂ L:h ]azqolig] %Z,%l iamine,
%kéﬁhizﬁﬁgh@iiﬂwﬂ Pty b TiRYEI O 3-drchhihe] nazol
| %{Q-Rlumqafphhnxlg ﬁﬁwt@lo?g,nﬁ]@hai&w&mﬂla[m f] qui
B Bmgf%ﬁiﬁ[ ﬂqﬂama&fjﬁnfé Ydjgmine,

25 Wmﬁ:;éﬂﬂ a%f%g?ﬁ%’mﬁ] ‘Q}Wﬂ@ LS8R nazol i n

&{g1¥ethyl-Goniino-pheriyl)- 2H- e;flquinazoline-1,3~-diaminetrifluoro-

Cr!\e/?th 6(2tr|fluororrethyl phenyl)-7H pyrrolo [3,
&é]rdl:’lazol iue-1, 3-diam ne,

%{&Iﬁumﬁl@ﬁh@ﬁyﬁ&]&@ﬁﬁ%@#ﬁ 3.fl¢athzoline-1,3-diamine,

qui_nazol i n benzal

| 6-(4—Ethy1~pheny1) 7H—pyrrolo[3, wﬂqumazolme- ,3-diamine,

30 6-(4-tert-Butyl-phenyl)-7H-pyrrolo[3,2-fJquinazoline-1,3-diamine,

' 6-(3-Isopropyl-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-Benzo{blthiophen-~2-yl-7H-pyrrole{ 3,2-fJquinazoline-1,3-diamine,
6-(2,4-Dichloro-phenyl)-7H-pyrrolof3,2-flquinazoline-1,3-diamine,
6-Naphtha1en—1-y1-7H—pyrrolo[3,é-ﬂquinazo]ine- ,3-diamine,

35 6-(3,5-Dichloro-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
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35

8- Met hyl - 6-t hi ophen- 2-yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

1, 3-di am ne,

‘L/3-§1, 3-Di am no-7-met hyl - 7Hpyrrol o 3, 2-f] qui nazol i n-6
QI2yH3AENRY | | - met hanol , 30 e PCT/EP2004/004896

6- (5- Chl or o- 2- net hoxy phenyl )‘}(ﬁ- pyrrol o[ 3, 2-f] qui nazo

i ne-1, 3-di am ne,

%-Naps %Hﬂéﬁ—@hﬁn'}'ﬂ%?%r@gg% 1R ERoL-Q o diarde]

qui nazol i ne-

eﬁ-(%O;blqypfphm&) ahie@yn)old[gmeﬂmunazbhpmwdmmme
& (S BB R Ry RS e Al vipredingy - aips,

2 Iffi QﬂrB M&Qﬁm@-ﬂl—, rélbpye Hﬁmﬁ’&ohnﬁ D—thlophen— ?r]] -ethanone,

6- EZ thoxg enyI - 7-met yI 7H pyrrol o[ 3, 2-1] qui
?o1A|H#iQ91P FREt NG ER oy quma]zolme~ ,3-diamine,

, %_gﬁ%@%@—n&éﬁ fl—ilgp’ro %[3, ﬂrq]ulnazohneq 3-diamine,

i Medlrdt6-m-Gelyl- )71—D4p@md1d>[—3¢ihﬁﬁﬁﬁ)ﬂ&01me 1,3~ chamme,
%{J B Chl ;I,gﬂ%h Ig‘lfg:l,ggfﬁﬁleﬁyrmlo[g, >q/.1|11117azo e rl% axmzﬁef ]
& Méﬂ%ﬂ 62(4/—1111 gﬁjg,hﬁitr(?)gh@ﬂﬁ')—oﬁ{) ) pyProl8rd, 2-flquinazoline-1,3-

ui nazol i ne-1,
emmﬂﬁrlﬂaoxcsaﬁ@nmcm hi ophen-2-yl)-7Hpyrrolo[3,2-f]q

- P S F Rl s 6 DB Riravmmlalia igrergaciinsyh s sfiapine:
15*(4“@&&}'}‘5}33@11571‘} '7‘17113’1113711’171}17@5@010[3 2—f]r(]:1mnazol1ne 1,3-diamine,

Di am no- trlfluoromethy pyrrolo
[63(321510]Pa‘293ﬂﬂ2}%ﬁmﬂ)"7 spefhyd t-perr qmnazohne— 1,3-diamine,
R e L %Petﬁylx&apag&;&heﬁ Aald:BbRAZY! d-Biamine,

15-{244(D1cﬂlolﬂ>@hen?’;llﬁ‘]%taﬂwﬂﬁﬁﬂppmlqggﬂ®1ﬁw1mgngM1ne
an
@%@ﬂi}'@ y%@?j@%ﬂe Tléi Wﬁ@?[ﬁb? fmw%n%l[a;dlwﬂe

%U*%@ﬁj;{:mgﬁ?? e%lyﬂ ZOT ¢ Byrrlcq)lor@1 azohn[e 1? -diamine,

Z‘T-EBﬂ(l,atmmﬂbkﬂefl&thy@—ﬂ-ﬂpmmh{g,ﬁﬂq(ﬁhazohn—- ~y1)-phenyll-

or o- phenyl) -7-nmethyl-7Hpyrrolo [3, 2-f]
&Qﬁﬂggﬁlnel 3-di anmi ne, 15

) F=iretiivle- Saf Bl Snld Y IDHDONK RS B it ABYRE A S ardidd

ui nazol i ne-1,

Q% hlomrﬂhe@wb) wfwnthﬁ-mwnmh[swwm@@ma 2.3 figoiine,

B b AT rametpy Ak pyrslolapatianigazoline-1,3-diamine,

a Dﬁaﬁ;ﬁnﬂo - o= _6-y1)- th
QJ‘[BL( ﬁ&o Ao 2I liillr & pﬁ?ﬁﬁ%ndﬂs’ ﬂ%mnazolm yl)-phenyl}-ethanone,

[la‘sz(lﬁ’rammmmm@thy SFHTMTQleES,EffﬂmmZOhDé-NB -Edpphen-2-yl]-

éﬂ](alfl EF’nyI sul fanyl - phenyl ) - 7- net hyl - 7H pyrrol of 3, 2 flq

Bl-mﬂg}h&ez AriBh@irafidiByl-phenyl)- H—p})rrolo&g, -ﬂqumazolme—l 3-diamine,
rﬁVEthl 6- (4- rrethylsufanyl pheny pyrrolo[32 f]
a Domino-7THRpaTEfP [2 —ﬂqmnazohn~ —yl)-benzaldehy e,

qU| na oI | neQTh%h)éé 3%1%%%&8[3 ’f]q%nﬁ;zohne-l,s diamine,
[3-(1,3-Diamino-7-methyl-7H-pyrrolo{3,2-flquinazolin-6-yl)-phenyl]-methanol,
6-(5-Chloro-2-methoxy-phenyl)-7H-pyrrolof3,2-flquinazoline-1,3-diamine,
6-(2,3-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6~(2,5—Diﬂuo.ro—pheny1)—7~meﬂ1y1—7H—pyrrolo[3,2-ﬂquinazoline-1,3—diamine,
6~(5-Fluoro-2-methoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine,

- 6~(2,5-Dimethoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
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6- (4- Chl or o- phenyl ) - 7- et hyl - 7H- pyrrol o[ 3, 2-f] qui nazol
i ne-1, 3-di am ne,
6- (3, 5-D net hyl -i soxazol -4-yl)-7-met hyl - 7H pyrrol o[ 3, 2

WG 1éilHaghl i ne- 1, 3- 25 di ami neypa- PCT/EP2004/004896

6- Benzo[ b] t hi ophen-7-yl -7-met hyl - 7H pyrrol o[ 3, 2-f]
gui nazol i ne- 1, 3-di am ne,

L ﬂ\@(m":mﬁm@ﬂ@ﬁ@?él@ﬂﬁbmﬁ‘byﬂoﬁtk byl d@hezdig-B-fl}-phenyl]-ethanone,
uL n N I a

%ﬁ) %ﬁrﬁ)ﬁ%?n@@ﬂw ﬁﬁpawaais’o%ﬂczﬂp?wmalz&rdmmme
'6”%‘2 R eyl 7t psrlof it uipazoline-3s-diaming,

qﬂﬂﬁw]zyikfﬁﬂﬁg—memyﬂltbumphen-z%@l) -7H- pyrrolo[3,2—ﬂqmnazolme— ,3-diamine,
aﬂ.zéliz 9@%{%—&-%—.&1&@ ch?methn?t tﬂl nyﬁ olofl gl fTCluma ghn— 7-y1}-

@tl#nol- D chl oro- phenyl ) - 7-met hyl - 7H-pyrrol o
[3, 2-f] qui nazol i ne- 1, 3- di ani ne,
il,eiDm@nMa -triftnsrhiietledk phyemd) -pygokls)2- flquinazolin-7-yll-acetic
%% azol i n- 6- yI) t hi ophen-2- car bal dehyde,
J(d; 3- Di ami no- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol i n- 6-

kB~ lbimmglb ?ﬁ tBii)h hené2—y|l—pyrrolo[l§,2 ﬂqumazohn-%yé)-ac?tic acid,
t hi ophen met o[ 3,.2- uj-n
&Z@F‘P b%méllﬂ%‘l%‘]ﬁ‘@ X}é’}iﬂl’)’f{q ﬁ!éﬁ ng‘%&na?c -‘[6" 1§-pl‘ge%yi]—ethanone,

‘%‘:_Eti: g ?gé%%t@ Pgl);?ﬁe Ethfl %Wmlo [%:Z[ﬂQ’qlliDaZOﬁne—l,‘?,—diamine,
ZlﬂMl@imtrmomﬁedlmpmn}ﬂ}‘*?iﬂbpwmkﬂat?l-ﬂ@d:lilazoline-l,g-

s (9: 1 sopropyl - 2- net hoxy- phenyl ) - 7 met hyl - 7H-pyrrolo
iéﬁélﬁ P qui nazol i ne-1, 3- di am ne,

% &%M@b@eﬁymm&mﬂﬂmfﬁﬁ%ﬂ{@@ﬂ@ﬂ&azeﬁﬁell :;Lﬂ@amme

yl ) -pheno

W’fé*@%“@mﬂ’ﬁh?ﬁwpbﬂwﬁ <7Hppyralol Hp-g]quinpeplingzs-diamine,
§ {5aR Bf'ggﬁ%ﬂ%}/ﬂ% 7P PR Plser Sl BB s haz B e

|63ﬁ31' ﬁﬁ?—7~methyl—7H~pyrrolo[3, o-flquinazoline-1,3-diamine,
th tol yl 7H-p¥1nroI032f qui nazol i ne-], 3-di
m&@éhyl @(mlﬁwplae pyrrp By2- NGt b gligmipetrifluoro-

%lél naﬁnl i ne-1, 3-di am ne,
11 EIOXy phenyl) 7- met hyI 7H pyrrol o[ 3, 2-f] qui nazol
|6n@1:—E ﬁeﬁahenyl) 7~methy1—7H—pyrrolo[3,_—ﬂqulnazohne— ,3-diamine,
(3 Chloro4 uor. o y 7- et hyl E rrolo[1
l@drt}rgéﬂpﬁﬂ;glslﬂfa@yl—@ggﬁy]a&H-pyrro lo[ 3,2~ qumazol ne-1,3-diamine,
7 neﬂ%qt@g)xﬁ’o}rﬂhfﬂyﬂ))rrgloﬁﬁhﬂhuﬂﬁz%ﬁéCl Pladandd aui nazo
@(&Cﬂmpﬁeﬂjl}w&cme‘dt}éw )pyi‘ro’re[;hy#ﬂ didnpyolind-a,3-3jamine,

unaoLne13damne
é &4, 53? F?@ﬁ??‘?l“ Ther ety h?% rPyeIchels, 2 iqunMein 13-
- di am ne,
hé ’Di ami no- 7- rret hyl - 7H pyrrol o[ 3, 2- f] qui nazol i n-

ﬁ-Beﬁszbﬂﬂinc)]@]yeﬂ}e@ﬂey-methﬂ-piH pyrrolo[g, 2-flquinazoline-1 ,3—61amme
aﬁg&l\ﬁrg-o %g&)glamryi ’)ﬁ yrroqe Xlﬂqumazoln%la g,[ggﬂlamine,
6-(2-Fluoro-phenyl)-7-methyl-7H-pyrrolo{3,2-f|quinazoline-1,3-diamine,
6-(2,4-Difluoro-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(2,5-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-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-flquinazolin-6-yl)-thiophene-2-
carbaldehyde, | |
4-(1,3-Diamino-7-methyl-7H-pyrrolo[3,2-f]quinazolin-6-yl)-phenol,
6-Benzo[blthiophen-3-y1-7-methyl-7H-pyrrolo{3,2-flquinazoline-1,3-diamine,



6-(2, 6- D net hyl - phenyl )-7-nmet hyl - 7H pyrrol o [3, 2-f]
gui n azoline-1, 3 -diam ne,

Wd AoBanzyl oxy-ethyl)-6-(2-trifl uoromethyl - phen
pyrroi o[ 3, 2-f] qui nazoi i ne- 20 t!®di ami ne, 1¥CT)/EP2004/004896

7- Met hanesul f onyl - 6- th| ophen- 2-yl - 7H pyrrol 0

[ azalin - di am ne

% é{ %ﬂlﬁéé +: &HTWOP 7Foppralal3ig- éi@juﬁmhnﬁ-lﬁa—yha)mmtnﬂuoro-
e@ﬁébﬂic agigf am de,
2@[1 - Di ami_no- 6- ( 3- met hoxy- phenyl ) -pyrrol o] 3, 2-f]

EE@lPF‘hPYﬂ— ~irhe owmt@mmy-mwnmpma@[g, -flquinazoline-1,3-
6-fanRt hoxy- phenyl) - 7-met hyl - 7H-pyrrol of 3, 2-f ] qui nazo

l ine-T,3-diam ne, 7-Methyl-6-thiophen-2-yl- 7H-pyrro|o

yrrol of 3, 2- una |nél

5[ 3-@55- Dlﬂmm@%?gﬂn' teylls pr?‘iii‘ﬁﬁ[gn%f](ﬁmnaz 6—y1)

phen 2-yl
g%ﬁ}ﬁlﬁg 2-phenoxy-phenyl)-7H-pyrrolo[3,2 —ﬂqumazohne -1,3-diamine,

R o By LA P R e,

67<Mefhﬁﬁ-umomwyrmaemﬁaﬂcﬁhwm obidndihgui nazol
| m ne
9@‘4%%?%‘@11 vV RbenyDr A rayzrelels.collapmazokineaisndizaineg,

6l
10 26 (4B HAP fiEenyT)-7rmethyl 7 pyrrolols 2 flapiparolingrs,s-giamine,
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IEBr@ﬂ@F¢-FﬁeﬂIJQB}-@banyl&@'—methy1~7H~pyrrolo[3,2 f]qumazolme -1,3-diamine,
[ﬁ](&gcgﬂﬁﬁﬁ@ﬁ# 7the hyl—%—f pyrgcllo 3,2- q(?llnlngzoqme 1,3- cﬂamme
[N@%rﬁ)g%ﬁﬂﬂggretty | g@gjgl?{; ﬁiétgyl[ﬁﬂl-ﬂr%ol%[é A RRACLERS-S 3-diamine,
[ é (% 15p @lrgﬁﬂiﬁvﬁbph@mrﬂr@le&{ﬁ-mmmlnaze+ﬂqu1ﬁam1)nqsngnd1amme
éﬁcﬁ%gmﬁ%%‘c‘ﬁ%—%ﬁo ﬁﬁrr]r%io‘rtg? -ﬂl quinazolin-6-y1)-5-methoxy-benzoic
3adi@- (1 3- Di ani no- 7H-pyrro| 0[3 2- f]qU| nazol i n-6-yl)-ph
e&% ,% Oggftﬁ;gc(p:pl?% %yyl) grlge[igd~7ﬁmyrrolo[3 2-flquinazoline-1,3-diamine,

N A e A

]Bepzﬂpxymtuyhes-cﬂz—tﬁﬂuorometnyl -phenyl)- 7H-ﬁ>yrrolo[3 ,2-Tjquinazoline-

3]6:£ Di am no- 7- met hyl - 7H pyrrol o[ 3, qui nazolin
afémm?enyl ]-propionic acid, and
Mbtﬁéné’stﬂ fﬁoﬂzﬁaféh&i’ & lﬂ{%ge mace ngé&ﬂa%ﬁng | )3 Riamine,

heny - pr op| I c aci

43 ﬂ&D@m@mgH-pgrmﬁ[&%ﬂ@ﬁna@mé@ﬂﬂﬁh@ﬁﬂqraéemmde

to of .cl 1 o 28 cted f

%@??WB%&B é%lﬁ'ghoxmhﬂ yrol B&ﬂ%@m&?&h@rwﬂﬂ N-diethyl-
%rcéﬂa@l;ﬁld@azol | ne- 1, 3- di ami ne,
7- et hy -tri I uor onet hyl - phenyl ) - 7Hpyrrol o

[63(%Mqtbrgxﬁ-gzhﬂny}k?er@‘borl-aﬁ—pprrolo[3, 2-flquinazoline-1,3-diamine,
7-Methyl-6-thiophen-2-yl-7H-pyrrolo{3,2 2-flquinazoline-1,3-diamine,
7-Ethyl-6-thiophen-2-yl-7H-pyrrolo{3,2 2-flquinazoline-1,3-diamine,
7-(2-Methoxy-ethyl)- 6-(3-meﬂ10xy~phenyl)—7H—pyrrolo[3,2—f]qumazohne -1,3-
diamine,
6—(2—Tr1ﬂuoromethy1—pheny1)-7H—pyrrolo[3,2-ﬂquinazoline—1,3-diamine,
6-Benzoturan-2-yl-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
7—Methy1~6—(2—-triﬂuoromethyl—pheny1)-7H-py1‘rolo[3,2«ﬂquinazoline—1,3-diamine,
[3-(1,3-Diamino -7H-pyrrolo[3,2-flquinazolin-6-y1)-phenyl]-acetic acid,
[3-(1,3-Diamino-7-methyl-7H-pyrrolo [3,2-f]lquinazolin-6-yl)-phenyl]-acetic acid,
[4-(1,.3.-Diaminc_)—7H-pyrrolo[3,2~f]quinazo]in—6—y1)-phenjﬂ}acetic acid,



and 15

2-(1,3-diam no-6-[2-trifluoronethyl-phenyl]-pyrrol of 3,

2-f]qui nazoline-7-yl)- ethanol, and pharnaceutically

e 2RP(IABI%8 salts thereof 30. Ajpkocess for thePCI/EP2004/004896
preparati on of conpounds according to any of clains 1-

20 29, conprising reacting a conpound of fornula (=)

% [2NH3 Dlefm?nd\bﬁa py @R ok-f] q%?ﬂa)zohﬂié—li}l)apm]opf@1@ﬁm acid,
L%—ni %}“ﬁ@ethgi 7I'?RHYTIR350 [3ra- %@nwoaﬂalv@-ﬁ)hﬁhenﬂ] -propionic

sdcg@lflcances given in any of I1' 25 clainms 1 to 29.
-107- 31. Conpounds according to any of clains 1-29,

vﬂ‘r&ﬁr(pﬂeﬁmmdayHapmohaégﬁ ﬁqumaiohg—&tybﬁphenym-ﬁﬁ)pmﬂlc acid,

5 PR TRSelidal SOTRESIL NS, SOBr) 8002 OO propionc

Qﬁﬂiﬁﬁﬁputlcally acceptabl e carrier and/ or adjuvant.
Conpounds according to any one of clains 1 to 29
f'30[4'l§§8 Riarnina-ahenyirelods o flguinagblnsmybsphewl]-propionic acid,

R R Ay AR B B enfol Tor 1he

treatment and/or prevention of diseases which are

rmdul ed b PTPI B i nhibitors
10 ompo%nds accordmg to any of clalms 1to 28, selected from the group

consisting of
7-ethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine,
7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine,
and .

15 2-(1,3-diamino-6-[2-trifluoromethyl-phenyl]-pyrrolo[3,2-flquinazoline-7-yl)-
ethanol,

and pharmaceutically acceptable salts thereof.

30.  Aprocess for the preparation of compounds according to any of claims 1 -
20 29, comprising reacting a compound of formula (XXI)

R1
NH, ==
N""—-
N Ra
A
HNT N b s
with a compound of formula (3XII)
BOH),
Re
Rf
Rd
Re XX

Wherem R1, Ra, Rb, Re, Rd, Re, Rf and A have the significances given in any of
25 claims1 to 29.



35. The use of conpounds according to any one of
clains 1 to 29 for the treatnent and/or prevention. of
di seases which are nodul ated by PTP1B inhibitors. 36.
The use of conpounds according to any one of clains |
to 29 for the preparation of nedicanents for the
treatment and/or prevention of diseases which are
nmodul ated PTP1B inhibitors. 37. The use of conpounds
according to any one of clailgB 34 to 36, wherein the
di seases are associated with high bl ood glucose
concentration. 38. The uses according to any one of

3¢l (%rﬁiﬁnﬁﬂs‘ gb%ordﬁtgefoeing delgnitdh § 873 gvhiet? ppépgltgzﬁtb?rsa 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. 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.

36. The use of compounds according to any one of claims I to 29 for the preparation of
medicaments for the freatment and/or prevention of diseases which are modulated
PTP1B inhibitors.

37. The use of compounds according to any one of claims 34 to 36, wherein the diseases

are associated with high blood glucose concentration.

38. The uses according to any one of claims 34-37, wherein the disease is diabetes.



