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Di am nou"r ol ooui nazol i nes Conpounds as Protein
WOrosEs6Phos hatace | nhi bitors-5 The invent imf/Er2004/004978
rel ates to di am nopyrrol oqui nazol i nes conpounds,

useful for inhibiting protein tyrosine phosphatases,
particularly PTPi B, and for |lowering blood glucose
concentrations in mammal s. These conpounds are
characterised by formula (1) 10 N~NR2 NNRe Rb R3\ N

A/ RC HR Re Rd (1) and the pharmaceutically

ac cepiabirepsald sotiler@iies GBS ofein TvPbsine Phosphatase
6- nenber ed unsaturated or saturated ring, = or
6- menbered unsaturated or dabibiwred ring that
contains at | east one heteroatom selected from 15 S,
Nand O R is selected fromthe group consisting of
I'Eiv@mvahkgh Ielamtt}ﬂdlal@hm@}ﬁydl@qﬁiﬁﬁﬁ&iﬁes co*ﬂ?fﬁélﬁiﬁéahge}fhl for
.0or di dr oxy. su tltuted | ower _al k
iting pypte B’éﬂ%‘%ﬁ sphaggpes, Bﬁ@@ﬂ@&ﬁ/%ﬁ% %fckdwe\:mg

E’Mﬁ% o T el b o By P R erfBlerised by

en
% hydr oxy substituted | ower al kyl, phenyl
10 Iomer aIkyI and phenyl |ower al koxy Iomer al kyl; R3
is hydrogen or nethyl; Ra is selected fromthe group
- consi sting of hydrogenﬂ\Lo %, al kyl, | ower al koxy
hydr oxyal kyl , nmono, or dinfAydr oxe=substituted | ower

al kyl, phenyl | ower alkyl
[

M
E\ﬁ N/

and the pharmaceutically acceptable salts thereof, wherein

N_._-Ra

Re’ Rd (D

Alsa 5- or 6-membered unsaturated or saturated ring, or a 5- or 6-membered
unsaturated or saturated ring that contains at least one heteroatom selected from

15 S,NandQ,
R, is selected from the group consisting of lower alky), acetyl, dimethylsulfamayl,
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,
benzyloxy-alkyl, and phenyl lower alkoxy lower alkyl;
R. is selected from the group consisting of hydrogen, lower alkyl, acetyl,

20 hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl and
pheny! lower alkoxy lower alkyl;
R; is hydrogen or methyl;
- Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy

, hydroxyalkyl, mono or di hydroxy substituted lower alkyl phenyl lower alkyl,
25 benzyloxyalkyl or

[CH)——cH, OlCHyly —CH,——




25 benzyl oxyal kyl or Rio [CH2] Cx2 O[CH2]y Cx2 WO
2004/ 101569 -2- PCT/ EP2004/004978 F O ___ _Ai Ui-OH
Woao0d4g10m6dr ogen or F OH x and y Zare indi vi dual pcr/ep2004/004978
integers fromO to 4; Ro and Rc are individually

sel ected fromthe group consisting of hydrogen, |ower
al kyl, perfluro-lower alkyl, substituted al kyl,

al koxy, - phenoxy, halogeq3 5 substituted | ower al kyl
substituted phenyl Iomer'alkgi, phenyl | ower al koxy or
C ORS OP R11 is hydrogen, enyl or_unsubstituted
lower alkyl; pis rttegerfrdio to 1; Rd is

hydr ogen, substituted allkyl 4r perfluro-|ower alkyl;

in Re i al ogen oippubstituted al kyl and
perfl urée%dr%%}ﬁ(ﬁ Rf is hydrogen or |ower alkyl.

- Prot ei manyrosierindphde hatgeesréiidasgs) are key

i
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epzynmes_in _progesses that regulate cell growh and

d%faé“r Re g msﬁ‘.’l fﬁﬁﬂy ﬁ%ﬁq:t@dtfmm the groseonsistingef hsairogen, lower
p 1 i i h a;%q t Ll i pl o
s%g%élﬁgﬁgg%ﬁ rfv\%lydgkjltdhgu i c‘llzw&etﬂydrl ST %fé“’%?f&jsﬂpfi%‘of’?% 1&@%%;,
depsdgiiinted lavieonllyl aylsstirutad gherfTRivEer alkgl, phehyidoWar alkoxy or
protein _tyrosine_phosphatases that is often used as a
prototxpi'-f:al nmenber _of that class of enzynes. PTPase
inhibitorfs aregyre 08 fized ’as potential therapeutic

agents for theitrgatment 20 of diabetes. See, e.g.

Moel I er ¢t at,l'3(5)527-40, Current Opinion in Drug

Di scovery and Bevgl opnent, 2000; or ZzZhang, Zhong Yin,
5:416-23] Current | Qpinion in Chem cal Biology, 2001.

The utility of PT afe inhibitors as t herapeutic

R is hydrogen, phenyl or unsubstituted lower alkyl;

p is an integer from o to 1
Rd is hydrogen, substituted alkyl or perfluro-lower alkyl;
Re is hydrogen, halogen or substituted alkyl and perfluro-lower alkyl
Rfis hydrogen or lower alkyl.

Protein tyrosine phosphatases (PTPases) are key enzymes in processes that
regulate cell growth and differentiation. The inhibition of these enzymes can play
arole in the modulation of multiple signaling pathways in which tyrosine
phosphorylation dephosphorylation plays a role. PTP1Bis a particular protein

tyrosine phosphatases that is often used as a prototypical member of that class of

 enzymes.

PTPase inhibitors are recognized as potential therapeutic agents for the treatment
of diabetes. See, e.g. Moeller et al., 3(5):527-40, Current Opinion in Drug
Discovery and ngelopment, 2000; or Zhang, Zhong-Yin, 5:416-23, Current
Opinion in Chemical Biology, 2001. The utility of PT'Pase inhibitors as therapeutic

agents has been a topic of discussion in several review articles, including, or

-example, Expert Opin Investig Drugs 12(2):223-33, Feb. 2003.



agents has been a topic of discussion in severa
review articles, including, or exanple, Expert Qpin
Investig Drugs 12(2):223-33, Feb. 2003. 2a In a first
aspect, there is provided the conpounds of the formula
(1): Re R NI N""Ra NBj NARo R Re Rd (j) and
t he pharnmaceutically acceptable salts thereof, wherein
Ais a 5-or 6-nmenbered wunsaturated or saturated ring,
In Pfir .ring
R R o R B O LSO Tom s
N and 0, R is selected from the group consisting of
| oner al kyl, acetyl, dinmethylsulfanmoyl, hydroxyal kyl,
mono or di hydroxy §ubsL*%uted Iomer aIkyI phenyl
| ower al kyl, benzyl oxy alkyl“”“a ﬁhenyl Iomer al koxy
| ower alkyl; R2 is sel & group consi sting
of hydrogen | ower hydr oxyal kyl , nmono
or di hydroxy substliuteo ﬁyl, phenyl | ower
al kyl, and phe [ AN alkyl; R3 is
hydrogen or methyl; Ra is sghecis f?on1the group
consi sting of hydrogen, |ower g2 ky|ma|0pﬁ al koxy
hydr oxyal kyl , nono or di hydroxy substitited | ower
al kyl, phenyl |ower alkyl, benzyloxyal kyl or Rio
[CH2] x-CH2 CH2]y S FoT--ow Rois hydrogen or
andlth& %a&bo%ﬁtmdﬂﬁ%e}étaﬁ[@sdh@Qhé‘ﬂegi:' Z%'b}:}‘e.'réﬁh%l & £ 51drRnitRred
4; Re are individually selected
unsaturated or saturated ring, or a 5-or 6-membered unsaturated or saturated ring

that contains at least one heteroatom selected from S, N and O, R, is sclected from
the group consisting of lower alkyl, acetyl, dimethylsulfamoyl, hydroxyalkyl,
mono or di hydroxy substituted lower alkyl, phenyl lower alkyl, benzyloxy-alkyl,
and phenyl lower alkoxy lower alkyl; R, is selected from the group consisting of
hydrogen, lower alkyl, acetyl, hydroxyalkyl, mono or di hydroxy substituted lower
alkyl, phenyl lower alkyl, and phenyl lower alkoxy lower alkyl; R is hydrogen or
methyl; Ra is selected from the group consisting of hydrogen, lower alkyl, lower
alkoxy hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower
alkyl, benzyloxyalkyl or

CH >

F
!
ot
|
F.

Rio is hydrogen or H ;



fromthe group consisting of hydrogen, |ower alkyl,
perfluro-lower alkyl, substituted al kyl, al koxy,
phenoxy, hal ogen, unsubstituted |ower alkyl
substituted phenyl |ower alkyl, phenyl |ower al koxy
or OR11 O p Rll1lis hydrogsn, phenyl or unsubstituted
|l ower alkyl; pis an integ fromO to 1; Rd is
hydrogen, substituted al kyl or perfluro-|ower alkyl;
[ : ubst | [ kyd -
x ol e PR AR in BRIy to SR M RE BB Ay scforted
frora sec QRbupspasistinghefehidropenyilower alkylocpasiut@lowde alkyl,
preparation _of conpounds as defined above, conprising
SUbﬁtétagldi #lgyla aberyo phenwty. felagehavgsebstituped loweralikylrabstituted
h N§ﬁ~ N hﬁ%ﬁblrﬁ—{ﬂﬁ X | K wi th a conpound of fornula
phepyg lopyer glkylyphepyl lqwerglkyy ¢8 (x111) 2¢  wherein R,
R2, R3, Ra, Rb, Rc, Rd, Re, Rf and A have the
significances given as defined above. In a third
b i s provided the conpounds as defined
SFepar ed by a process according to the

In a fourth aspect, there is provided
It i cal conpositions conprising a

4 P

R; is hydrogen, phenyl or unsubstituted lower alkyl; p is an integer from 0 to 1; Rd
is hydrogen, substituted alkyl or perfluro-lower alkyl; Re is hydrogen, halogen or
substituted alkyl and perfluro-lower alkyl Rf is hydrogen or lower alkyl.

In a second aspect, there is provided a process for the preparation of compounds as

defined above, comprising reacting a compound of formula (XII)

with a compound of formula (XIIT)

Rb
Rc

B(OH),

Rf

Re Rd

(XH1)



conpound as defined above and a pharmaceutically
acceptable carrier and/or adjuvant. In a fifth
aspect, there is provided the conpounds as defi ned
above for use as therapeutic active substances. In a
si xth aspect, there is proecded the conmpounds as
defi ned above for use as therapeutic active
substances for the treatnent and/or prevention of
wheregeRE eB21RBcRa, Rb.cReydtidi| Re, RS dnd L TRYB thewighificonses diven as
eyenth aspect, there is provided the use of
deﬁﬁ&ﬁﬁ%ﬁﬂﬁs as defined above for the preparation of
nmedi canents for the treatnent and/or prevention of
di seases which are nodul ated PTP1B inhibitors. WO
In 200drd1 84568 theRCTS ERBOMIEH 00O E¢8mpbahds as addidiedl Sfove, when
i ndi,cated the followi ng definitions are set forth to
prepgied by apracessccording 9 thasesanshaspgetand scope of the
various ternms used to describe the invention herein.
51n this specification the term"lower" is used to
In mah&lsgé&yﬂleﬁ@ﬁ%bré{dd@& 18 pRitgndcButi® omposiishdBbdphiking a
one to four carbon aton(s). The term "hal ogen™ or
comppaing” ag giefined tabolve vand aepharhlaceitimallybaawprablacdrrier and/or
d.iodine, with fluorine, chlorine and brom ne being
aJ?%%Herred. 10 The term"al kyl", alone or in
conmbi nation with other groups, refers to a branched
or straight-chain nonoval ent saturated aliphatic
In dyditoaspeonnthemdiscptovidfedone ¢ampdwRiRtas gefimdNaivefor use as
preferably one to sixteen carbon atons, nore
thergpetisy agbIvg syhetanges. t en car bon atoms. Al kyl groups can
be substituted as defined below for |ower 15 al kyl.
Lower al kyl groups as defined below are preferred
In 2kKYh aGpQYPtherd s PRRAdd e EomPETids £2hERed bllRe! B Mise as
| ower ‘al kyl ", alone or 1 n conblnation, nmeans a
thergpeutiayintivelsabstancesfoathehtechtmbai amdibigyevertionof diseases which

cont ai nj xj mym of six carbon atons, such as
fﬂeﬁgﬁﬁﬁﬁ?&E?ﬁﬁwgﬁwﬂbﬂaﬁy$, i sopropyl, n-butyl,

sec-butyl, 20 isobutyl, tert-butyl, n-pentyl, n-hexyl

and the like. Lower al kyl groups maybe unsubstituted

In aOdeventhsaspeet, €igkrbYs PRI RN ReWOREpARIIE &k {Rfined above for
i ndependently from
the preparation of medicaments for the treatment and/or prevention of diseases

which are modulated PTPIB inhibitors.



10

15

20

25

30

cycl oal kyl, nitro, aryloxy, aryl, hydroxy, hal ogen,

cyano, |ower al koxy, |ower al kanoyl, | ower

wbhoplbisee, | ower al kyl -sul fonyl3- | ower al kyl i £00ioo4078
and substituted am no. Exanples of substituted | ower

al kyl groups include 2, 3-di hydropropyl and 25

3- hydroxypropyl. The term "l ower al koxy" neans a

stor g i.n-0r. br hed- chai | kox rou .

c AP E PFleB iRl IRER Peci e S S fosgh o Mhustrare and
melefiaxyhe eida@tys aid BEHRMNhe vh MMuseh- : .
tg@t - but %xy and the |ike. 3%‘ Tlﬁgﬁifeé?m " Sgpft?%rg%%%rmvemmn
a

P10. neans any | ower al kyl group wherein all the
hydrogens of the | ower al kyl group are substituted or
repl aced by fluorine. Anong the prefered

pén fthisepecificaton ahkidrmyflouwps’ i8eed td ﬁieldﬁré%hb)ﬂomisting of one to
pent af | urget hyl, heptafl uoropro Yl’ etc.
2%4PE%?%E%§Y9§9%&§@%62H%@§?@ The term |
"heteroaryl"” neans a nono- bi or tri-cyclic aromatic

group containing a heteroatom such as nitrogen atom
oXhgéermt batogan” eullhiot redtrsimo fboaine] elslosihe, hfehateardiodine, with

g . be pyri.dyl group, thienyl_ group,
bgﬁg’g‘Pﬁ?%ﬁanFBGg?foggB?fggﬁg&fﬁ ek oup, qui nol yl
group, isoquinolyl group and isoxazolyl group,

i ndol i nylt%glgr Qup, furyl group, oxadiazolyl group,
behe &tk aalbyl) algne op In pymdziatidn wifhaiber groups, refers to a branched

b i_adi [yl t.hiazel i.dpyl.: gr oup, .

D SHIEAE0! Shuf QU8 A BE8L S AL Brrbon radiel o ore to
pivpEttazariyin gioow) paetdrdity babys sipaenadibol h@dRs, kdrd Bfeferably one
term"aryl" neans f nono- or bicyclic aromatic group,

shedrnLariem atame Alkylgming ran b B@bﬁtitﬁt%%'ﬁsﬁmeibé@mtﬁor lower
' ' | ti Lent ,
FERF, Loblc? A eF QIR AR AT Wi Bl tneg SRR oums,

hydroxy | ower al kyl, hydroxy, hydroxyal koxy, hal ogen,
;&K/\er%ﬁklthioﬂ | Qwer alkylg,lfinaﬁg,xulomer . o

yped A ecificatien. thetegn qt) FlRpe or in combination, means
& mpaylch Lk 1 : .
R chafl (¥ bran e BtV e on bl b of six
2abken timns suahesimeityl, edhflyh-propyieisoaligepy n-Hutgl, @sy-butyl,
hal.oge ano, and perfluyorq | roal kyl. Ex les of
TGP Seaf LA Pethe hiewd and the i dakeeraler arpves may be
hinkaRbiiAedbe sAhSked By PR i
p- chl orlopﬁenyls, m hy%rgy()gﬁgth)gny , %‘r%‘?ﬁé% ﬁ%/lf:?tﬁldé%ﬁ%%%d’enﬂyfrom
eycloalkyl, nitro, aryloxy, aryl, hydroxy, halogen, cyano, lower alkoxy, lower
alkanoyl, lower alkylthio, lower alkyl sulfinyl, lower a]kyl sulfony! and substituted
amino. Examples of substituted lower alkyl groups inchude 2,3-dihydropropyl and

3-hydroxypropyl.

The term “lower alkoxy” means a straight-chain or branched-chain alkoxy group
containing from one to six carbon atoms, such as methoxy, ethoxy, n-propoxy,
1SOpropoxy, n-butoxy, tert-butoxy and the like.

The term “perfluoro-lower alkyl” means any lower alkyl group wherein all the
hydrogens of the lower alkyl group are substituted or replaced by fluorine. Among
the prefered perfluoro-lower alkyl groups are trifluoromethyl, pentafluroethyl,
‘heptafluoropropyl, ete. |



benzyl oxyethyl and the like. 20 The terns "I ower
al kyl -aryl"™ nmeans a | ower al kyl group in which one or
woreo4/10y5ds ogen atons i s/are repléaced by an ar VdcOERMP004978
Any conventional |ower alkyi- aryl maybe used-in
accordance with this invention, such as benzyl and the
like. 25 The term "l ower al koxy-aryl" neans a | ower
al koxy group in which one or nore hydrogen atons
is/are replaced by an aryl group. Any conventi onal
| oWy teainkBeteroat il nifans Rends&thiloR tACGRIIEANER M ot P bSntaining a
i nvention, such as benzyl oxy. The term
Bf?é?rﬁﬁgggtgll@é eF pitdegupttabl, @xggdn atom eflérszﬂplmr atom Examples of

CoRbSTBlo e 10 R e A o

5 pqgmmmiﬂm;d gfoup ftguﬁ@llyb‘ﬁm]@bs isofjuflyiiraspland iséxa081 group,
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| -.B ang are grss rom swtable non-toxic organic
(13

oD NG SEe R, afel TOWP, QGagLao lsroum&e@éﬂﬂuaml@oup, pyrazmyl
S ab rom
Sa00hs A ot BB LS oA 80

hypdpesistioph groapi ipenyzingl grdup aadltdtrahjnrﬂzf ﬁcgrdup
sul fam ¢ acid, phosphoric acid WO 2004/ 101569 - 5-
PCT/ EP2004/ 004975 and nitric acid, and those derived

f T &g g BleadS aSHEHo-A5 ch%c@ﬂc%%ﬁﬁn‘ﬂicﬁéﬁh@ s@c% (fg phenyl or

salicylic acid, nethanesulfonic aci
sBephthys vileich is unsubstitateddr suﬂvatltweddmyd;orﬂvanhonalasmjbdtltutent

| BRI PR Seofahodionth 67 Lot lvh Cpt 2L o e kol
ahsﬂdroﬁty,alﬁ}ﬁhﬁ &t 1A HES T HWEY X8R, 1&#@6&%@{@1 lower

t et r anet hyl anmoni um hydroxi dé al
nﬁ%ﬂ&ﬁﬂﬂ@ ﬁ}’@ﬁojaﬂél@apﬁﬁhmmﬂkﬂ abomyoyhdrgyl, ecy] abkymy), lower

pﬁﬂq‘?“nﬂc%ﬁd( oA IEO%’?{] m{%ﬁ'pﬁqaﬁgrp&@gq{r%wsggpems are lower

aalityl; llmmmﬁkosjr,éjydrbky hal me BEOR Sid perfidc%%nbig‘gt Eliktyl Examples

and solubility of conpou See, .
fd %Wﬁ’&ééﬁ ¥ s bersed g ar:@ﬁrdﬁnaﬁmﬁxﬂgs wiendienyare phenyl, p-

zooﬁl‘fd%%%%%@"lﬁ@“ Rt B oRfeern h A i fpliobReny

pb&rwhbcyeﬂmyéahdctheﬂﬁbat es to conpounds of formula (1)
R1\ R2

The term “lower alkyl-aryl” means a lower alkyl group in which one or more
hydrogen atoms is/are replaced by an aryl group. Any conventjonal lower alkyl-

aryl may be used in accordance with this invention, such as benzyl and the like.

The term “lower alkoxy-aryl” means a lower alkoxy group in which one or more
hydrogen atoms is/are replaced by an aryl group. Any conventional lower alkoxy-

aryl may be used in accordance with this invention, such as benzyloxy.

The term “pharmaceutically accept‘able salts” refers to conventional acid-addition
salts or base-addition salts that retain the biological effectiveness and properties of
the compounds of formulas I, I-A and I-B, and are formed froin suitable non-toxic
organic or inorganic acids, or organic or inorganic bases. Sample acid-addition
salts include those derived from inorganic acids such as hydrochloric acid,

hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid



1 10

NRa NRo RBZ\NN AR R Re Rd (lI) and the

‘%)har maceutically acceptable salts thereof, wherein A

Q200480156% 6. nenber ed unsaturatf@d or saturat edPET/RRR004/004978
or a 5- or 6-nenbered 5 unsaturated or saturated ring
that contains at |east” one heteroatom sel ected from
S, NandO, Rl is selected fromthe group consisting of

| ané lmtaid%&d aal@letﬂlkblse deiited mohs bhdaoytids shudse py@hdéﬂesulfomc

%a or., dj % substltut ed_|ower al kyl, phenyl
|% r Satiolie A fomg acid aeweliglaeifsIsurdngs acifkaiajc acid,

conS| Ct |d<r13{g£0bfc %1%&@%@%%%{%@ & r?argé\%l’fﬁse—addmon salts

h;miimi(&yﬁidsy derimed froon adimbyttre xyotassisin, sodesh hﬁﬂ@i}uaternary

ononie Y e I el Voton GRmsBe A e argeo B Rydroxide.

f ’![‘Héfbh&ﬁlcgﬂ %ﬁ@i\%ﬁ bf g %FQI‘IPQ&Q.{M @Gm?%‘ﬁﬁa é?la K¥rng) into a salt is

| ower al koxy_ 15 hydroxy nono or
s@bephniqueyell &newrato Iﬂwl‘mqﬂeehyal dhemdsisgb k)}oll:am 1mproved physical

b&lﬂf Xﬂ&é{?%h %ﬁ%ﬂlﬁg %&%C@}I %v@%j%rg%d Ss/olgpgztyqf cnmpounds

i seia eigluHl Ahsdlegal. sSPhaeih&etRalDoddkeRibandaie D%g Delivery Systems
&)&!’LVI dual | eI ected fromthe group consisting O

ﬁ995 P- 1901and 14561457 o- | ower al kyl |
substituted al kyl, alkoxy, phenoxy, hal ogen,
unsubstituted | ower al kyl substituted phenyl | ower
al kyl, phenyl | ower al koxy or



WD 2004/ 101569 -7- PCT/ EP2004/004978 P RR s
hydr ogen, phenyl or unsubstituted |lower alkyl; pis
O 200089859 fromo to i; Rd is hy@rogen, substipaige2004/001978
al kyl or perfluro-lower alkyl; 5 Re is hydrogen,
halogen or substituted al kyl and perfluro-|ower alkyl
i s hydrogen or | ower aIkyI A preferred enbodinent

r ?I’Iﬁé@cﬁﬂt&e%m&%ﬂ aterRlod QUL A (1) 85, fefined

1o and the pharnaceutic& Iy/ae;cept able salts thereof
wherein Ais a 5- or 6-nenfered uasaturated or
saturated ring, or a 5- or & _unsaturated or
saturated ring that cont 3T one heteroat om
selected from S, N andj0, R el ected fromthe
group consi sting ,gf l o aI Kk , ﬁ‘?ydroxyal kyl ,
and 15 benzyl oxy- ar« 5 fromthe group
consi sting of hydrogen "I oWer ~ :
hydraxyal kyl R3 is hydrogen or Yy F
from the group consisting of hydroffen, I(ﬁﬂ/er dhkyl ,

| ewdrihalbk | oxyal kyl ;

is sel e?t giém??eé%??ﬂ%%r&%g‘lﬂ%g‘???e ?gﬁl@a %jér ogen,

| Svisr Fldeyfi- mepﬁla‘r{%drmshmred or saturated ring, or a 5- or 6-membered

5 unsaturated or saturated ring that contains at least one heteroatom selected from
S, N and O,
R, is selected from the group consisting of lower alkyl, acetyl, dimethylsulfamoyl,
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,
benzyloxy-alkyl, and phenyl lower alkoxy lower alkyl;

10 Reis selected from the group consisting of hydrogen, lower alkyl, acetyl,

hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl, and
phenyl lower alkoxy lower alkyl;

R3 is hydrogen or methyl:
Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy

15 hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,
benzyloxyalkyl or

W,

Rio [CHyl,—CH, O[CH,], —— CH, ’

i

Rio is hydrogen or F OH

x and y are individual integers from 0 to 4;

OH

—_—n=0

?

20 Rb and Rc are individually selected from the group consisting of hydrogen, lower
alkyl, perfluro-lower alkyl, substituted alkyl, alkoxy, phenoxy, halogen,
unsubstituted lower alkyl substituted bhenyl lower alkyl, phenyl lower alkoxy or
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al kyl, substituted al kyl, al koxy and phenoxy; Re and

Rd i ndependently are hydrogen or substituted al kyl,

ey fobarrasdoowner al kyl;  Re is hydrogen, hal ogenp®Fepr004/004978
substituted al kyl and perfluro-Ilower al kyl 25 'S
hydrogen or |ower alkyl. W) 2004/101-569 - 8 -

PCT/ EP2004/ 004978 Anot her preferred enbodi nent

rel ates tq conpounds as defined above, wherein R .is

sel ected iron1the roup copsi sting of nethyl, ethyl,
benzyl , atety TC - %mhydroxypropyl, 3- hydr oxypr opyl

and 2-ben onxﬂzth l; 5 R2 is selected fromthe group

consi sting of drggen, nethyl, ethyl, benzyl, and
acetyl ; is s€le¢gted fromthe group consisting of
hydr ogen, | net hyl , yﬁroxyethyl, 2- benzyl oxy-et hyl and
2-[ 4-di fl Oor ophosphofio- net hyl ] - benzyl oxy]-ethyl; Rb is
sel ect f e n,

ot hy| et ey Pa IR SIS o R e
and Rd Pas@ngagdger fickeperident |y sel ected from hydrogen

eGP T el o SFRE S e Fioiar oot hy!

5 afie iRhydsogel, a@@@nfdr@ﬁbmwigmﬁm b Towkp al L,

Anat her _enbodi ment of the present 1nvention relate
cﬁ%ﬁﬁ@@gﬁéﬂéﬂ'fﬂ%@l@bbove, wher ei n sai d conpounds

have the formula (I1-B) R~ R2Z NRa® N'IL H2N N Rb

/Rc (1-B) 20

A preferred embodiment relates to compounds of formula (I) as defined above,

RT\N/Bg

Ha.\

=

_ Ré Rd (D)

and the pharmaceutically acceptable salts thereof, Whérein

A1ls a 5- or 6~membered unsaturated or saturated ring, or a 5- or 6-membered
unsaturated or saturated ring that contains at least one heteroatom selected from
S, N and O, |

R. is selected from the group consisting of lower alkyl, acetyl, hydroxyalkyl, and
benzyloxy-alkyl;

R. is selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl

R; is hydrogen or methyl;

Ra is selected from the gronp consisting of hydrogen, lower alkyl, lower alkoxy,
hydroxyalkyl and benzyloxyalkyl; .

Rb is selected from the group consisting of hydrogen, lower alkyl, perfluro-lower
alkyl, substituted alkyl, alkoxy and phenoxy:
Re and Rd independently are hydrogen or substituted alkyl, perfluro-lower alkyl;
Re is hydrogen, halogen or substituted alkyl and perfluro-lower alkyl |
Rfis hydrogen or lower alkyl, ‘

? *
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"N/

wherein R, 'is |lower alkyl, phenyl [ower alkyl, nono

or di hydroxy substituted Iomer al kyl, or phenyl

WowepH/ Hlitiedxy | oweral kyl; R2' is- ﬁydrogen | owepcBERM4/004978

phenyl |ower alkyl, nmono or di hydroxy substituted 25

| ower al kyl, or phenyl |ower al koxylower alkyl; Ra'" is

hydr ogen, |ower al kyl, nono or di hydroxy substituted

| ower alkyl, or R o [CH23x CHz QCH]y CH2 WO

2004/ 101569 -9- PCT/ EP2004/ 004978 Rlo is hydrogen or

F &nother preferredmmb odirfrt Relatearg cEimpcﬂfr@sla@ He¥indHahb¥e, wherein -
o&f ﬂa{(ﬁab group consisting of hyd ro&n‘3

pert IPUoT 6 QéQPupﬁapogaﬂgOﬁﬁgﬂhgkﬁﬂnﬂ rizgleretyl, 2,3-

al &yl dsfptdyat r al kyl,

phengl ome#hgzﬁ%' ﬁi%ﬁgizgfﬁghé&%iﬁg‘hydrogen
H?e?]}ﬁi Seéﬁ?ﬂt%ﬁ@!isthq gnoa@ donwistinglof Wy drogeni, nehyli BEEUEhenzyl, and

Q{,}%to i; and x and y are individually integers
from to 4 10 or a pharmaceutically acceptable salt

sl Saad el ol SR i
| BR8E 3FkgFEYIR 3541978 orgphosphdmwesethy Bytienssloty]-cthyl.
Rb is selected from the group consisting of hydrogen methyl, methoxy, phenoxy
and trifluoromethyl;
Re and Rd are each independently selected from hydrogen and trifluoromethyi;
Re is selected from the group consisting of hydrogen chlorine and trifluoromethyl;
and

Rt is selected from hydrogen and methyl.

Another embodiment of the present invention relates to compounds as defined

-above, wherein said compounds have the formula (I-B)

R{\N R
N
A
2 ——Rb
Re (I“B)

wherein
R+ is lower alkyl, phenyl lower alkyl, mono or di hydroxy substituted lower alkyl,
or phenyl lower alkoxy loweralkyl;

R.'is hydrogen, lower alkyl, pheny! lower alkyl, mono or di hydroxy substituted
lower alkyl, or phenyl lower alkoxy lower alkyl;

Ra'is hydrogen, lower alkyl, mono or di hydroxy substituted lower alkyl, or

[CH,},——CH, ~—— O[CH,], CH, ——



15 Rb' and Re' are perfluorol oweral kyl or -hydrogen
wth at | east one or Rb' and Rc' being
wer fobumnsoower al kyl . Anot her erdfodi ment of t hep@PFESRMo004978
invention relates to conpounds as defined above,
wherein R1' is nono or di hydroxy substituted | ower
al kyl and R2 'is hydrogen or nono or di hydroxy
subst| | ower al kyl and Wand Rc' are 20
iﬁg@g%hﬁgﬁgﬁ§8ﬁerfluorolomeralkyl or hydrogen with at
| east one @f said Rb' and Rc' being
per f | uor ol ral kyl . Anot her enbodi nent of the present
i nventd g tp conmpounds as defined above,
whereijn Ra'| is nono or di hydroxy substituted | ower
alkyll Anotlher enbodi nent of the present invention
rel at €s to®bnpounds as defined 25 above, wherein Ra'
[ 4/ 101569 - PCT/ EP2004/ 004978 Rjo \ /
| SRS ARG SR &0 e STCRFOpStRERS bydrogen,
At iecholaiee all Hillggert TRRML ke DloyIeh G1B 8RB Bited phenyl lower
i nyention relates to conpounds as efine above,

i lavsnalkyt, phenyhlewerelkesydrl -C -OR, O 5 or lo
wer @l koxy; R11 is hydrogen, phenyl or unsubstituted
| ower al kyl; agﬁi pis an integer fromo to 1. Another
enmbqdi nenfy of| thé' present invention relates to
conpoundsUgs defined 1o above, wherein one of Rb' and
Rc' jis | oWer Jal kyl. Anot her enbodi ment of the present
i nvgntionYellates to conmpounds as defined above,
wherjein said c?ppounds have the formula (I - A Rt' N
Rz NRa® N~
Ru s hydrogen, phenyl or unsubstituted lower alkyl;

p is an integer from o to 1; and
x and y are individually integers from o to 4

or a pharmaceutically acceptable salt thereof.

| Another embodiment of the present invention relates to compounds as defined
above, wherein
R:'is lower alkyl;
R.'is hydrogen or lower alkyl; and
Rb'and Re'are perfluoroloweralkyl or hydrogen
with at least one or Rb' and R¢' being perfluoroloweralkyl.

Angother embodiment of the present invention relates to compounds as defined
above, wherein Ry'is mono or di hydroxy substituted lower alkyl and R,'is
hydrogen or mono or di hydroxy substituted lower alkyl and Rb’ and R¢’ are
independently perfluoroloweralkyl or hydrogen with at least one of said Rb' and
R¢' being perfluorcloweralkyl.

Another embodiment of the present invention relates to compounds as defined

above, wherein Ra'is mono or di hydroxy substituted lower alkyl.

Another embodiment of the present invention relates to compounds as defined

above, wherein Ra'is



HZNWN P RU Rc' (I -A) wherein 15 (c) is a5 or 6
nmenbered heteroaromatic ring containing froml to 2

woteraossonms sel ected fromthel@roup consi stiw@r/r004/004978
oxygen, sulfur or nitrogen; WO 2004/101569 - 11 -
PCT/ EP2004/ 004978 Ri is |lower al kyl, phenyl |ower

al kyl, nono or di hydroxy substituted | ower al kyl, or
phenyl | o oxy loweral kyl; R2" is hydrogen, |ower
al kyl, phenyl r al kyl, nono or di hydroxy
subst|$w yﬂiﬂp+—ﬁh§gyL_LQWEmﬂﬁﬂ$exy—+dwgr
al kyl; 5 el ected fromthe group consisting of

hydr ogen, | ower al kyl, |ower alkyl, |ower
al koxy, nmono or di hydroxy substituted Iomer al kyl or

R ] Ri hyd F O
%Qd\Rm’lk[l%%Ee éiﬁ%“%%ﬁ%ﬁd Re' gr Iesl nél \r”ogtagl Io;/ .

sel ected fromthe group consisting of hydrogen,
pémblth&rrmﬂbmhﬁie@dﬁhe pf‘@bﬁﬂﬁﬁenh@ﬂ@éla@éskﬁél com, ounds as defined
stit d phenyé l.ower al kyl, lower alkyl, "phenyl
Yeéﬂ AP e ¢iRRad Ry ® " 15 is hydrogen, | ower
aI kyl and phenyl; p is an integer fromo to 1.; and x
and y are indivi duaIIy imtegers tyom O to 4 or a
phar maceutical |y acceptadbl e s%I t t&ﬁ:[eof

'L

or lower alkoxy;

Ru is hydrogen, phenyl or unsubstituted lower alkyl; and
pis an integer from 0 to 1.

Another embodiment of the present invention relates to compounds as defined
10 above, wherein one of Rb’ and Re’is lower alkyl.

Another embodiment of the present invention relates to compounds as defined

- above, wherein said compounds have the formula (I - A)

Rb'

Re (1-4)

wherein

15 ® isas5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms

selected from the group consisting of oxygen, sulfar or nitrogen;



Anot her enbodi nent of ‘the present invention relates to
conpounds as defined 20 above, wherein (c) is a 5 or
Gvorenikesisch het eroaromati c ring <t ai ni ng a Subb4EP2004/004978
hetero atons as the only heteroaromatic atomin said :

ring. Another enbodi nent of the present invention

relates to conpounds as defined above, wherein WO

20Q44; 9 2 PCT/ EP2 004978 _Rb' and Re' are
yar agon” ar ik BuB eI Er S, o TidegRy wibskomisadprwer alkyl,
di ohpHenpdyowubslkbipl@erhiyer alkyl; and R2 'is
hy%%,oggn | ower al kyl _or. mono or di hydroxy
subst’F PytErgenolereralrgh phenshbawerallytbouintemnt didfydrtrey substituted

presea R VeENL t to conpaunds as defined 5
above, e’r(glln]%h%{}ﬂﬁ(g‘k BZEOXYg{DéVBFﬁgg’ ndent |y hydrogen

50r RnoneelecieRdxym dhe ghanytor st ¢ lﬁ@ﬁwﬁeﬂ;ﬁ;ﬂﬁnﬂ%ﬁvﬁi‘%‘l@l, lower
y i's

10

20

ong of Rb';ﬁgd Rc' bei ng, other than rogen;

| oty - KA AlEPhdRenGer di tlrarpaybsiiibtad Joweealliybwer
al kyl ; " is hydrogen or |ower alkyl or nono or
di lo hydroxy substituted | ower alkyl. 1o Another
enbodiFent o é@%ﬁeﬂf’ﬂﬁﬁﬁﬁ%+eﬂoﬁgﬁﬂ§GS“FUC}%
conpowyds ag/ defi ned above, wherein is a 5 or 6
eroaromati c ring containing an oxygen atom
asp |, hehy@iab¥n gt ero atom Another enmbodi ment of the
present” i nvention relates to conpounds as defined 15

above,F wherfgin Ws lower alkyl; and R2' is hydrogen or
| ower ]al kylf Anot her enbodi nent of the present
I nventd pelatgs tp conpounds as defined above,

V\,hereiln 20 I(c)is a5 or 6 nmenbered heteroaronmatic ring
cont ailni ng la nitrogen atomas the only hetero atom
Anot hér enfbti ment of the present invention relates to

CRPPIHARSY 2% AAHiBEDT, SRONES AHRSTEL Sroup consisting of hydrogen,
perfluoro-lower alkyl, halogen, lower alkyl substituted phenyl lower alkyl, lower
alkyl, phenyl lower alkoxy or

C OR;4 s

- P

Ru is hydrogen, lower alkyl and phenyl;

p is an integer from 6 to 1; and

x and y are individually integers from o to 4

or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention relates to compounds as defined
above, wherein ® is a 5 or 6 membered heteroaromatic ring containing a sulfur

hetero atoms as the only heteroaromatic atom in said ring.

Another embodiment of the present invention relates to compounds as defined

above, wherein
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one of Rb' and Rc' is hydrogen and the other is
hydrogen, lower alkyl or -CORI T 25 O wherein Rnis

wbemoesse | ower al kyl ; and R ;1and R2 'are | oMefgEp2004/004978

al kyl . WO 2004/ 101569 -13- PCT/ EP2004/ 004978 Anot her
enbodi nent of the present invention relates to
conpounds as defined above, wherein (c) is a5 or 6

- er het ergaronmati.c rin ontai ning two
hE{Ee?%ggﬁn?eﬁlyaﬁ%%qr@méﬁﬁ&ht of the present

i nvention relates to conpounds as defined 5 above,

wiRgrieldwdRulkArg oieno aF &; f&ﬁ;?;v ; BRag r.l.gwer
al koxy. Anoﬁz}ler errb%di rre}ﬁ o t%éy%t}ué%%nt I nv fla%g _

rglﬂrat s.to copmpounds as defined above, having the
f et RHdragep, Ryeriy! ormneae ox diNhydroxy RebttureRiowdd 28y,
Rd Re 10 (Il) and the pharmaceutically acceptable

sahb : ' I s. selegcted framthe gro :
o B Bl e oeb iR By ROh a5y soron niips defined
babeyd, wsherainkyl ; 15 RZ is sel ected fromthe group

cgpsi sti,ng ot drqgepn, .l qwer al kyl, acetyl,

h ﬁr%‘@glf %;7? P&ag%@}' byaregsn rapwer alkoxy or phenyl lower alkoxy
with at least one of Rb'and Re¢' being other than hydrogen;

R,'is lower alkyl or mono or di hydroxy substituted lower alkyl; and

- Ro'is hydrogen or lower alkyl or mono or di lower hydroxy substituted lower alkyl.

Another embodiment of the present invention relates to compounds as defined
above, wherein
® is a 5 or 6 membered heteroaromatic ring containing an oxygen atom as the

only hetero atom.

Another embodiment of the present invention relates to compounds as defined
above, wherein

R:'is lower alkyl; and

R='is hydrogen or lower alkyl.

Another embodiment of the present invention relates to compounds as defined
above, wherein '
®is a 5 or 6 membered heteroaromatic ring

containing a nitrogen atom as the only hetero atom.

Another embodiment of the present invention relates to compounds as defined

dbove, wherein

- one of Rb'and Re'is hydrogen and the other is hydrogen, lower alkyl or

_ﬁ_OHﬂ
O

wherein )
Ry is phenyl or lower alkyl; and
Ry and R.'are lIower alkyl.
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Ra is selected fromthe group consisting of hydrogen,

| oner al kyl, |ower al koxy hydroxyal kyl and
wormngd/mx3eal kyl ; 20 Rb is sel ect-dd-fromthe grop®reEp2004/004978
consi sting of hydrogen, |ower alkyl, perfluro-Iower

al kyl, substituted al kyl, al koxy and phenoxy; Re and

Rd i ndependently are hydrogen or substituted al kyl,

pe ro-l ._al kyl, Re is . hydrogen, hal ogen or
D b P el Y e i n i ety ko Rpmipgunds as defined
hydoegewhersihower al kyl . 25 Anot her enbodi nent of the

present invention relates to conpounds as defined
¥, 2 fRE panpmperazDipfeer 68Q tic tthg REEaPangltw&ELBRroatoms.

'/ O00A978 Ri is sel ected fromthe group consi sting of

arpy s aPS et e ARG i iahs b ein gronguntiyps dctined

Rabbyeseheeied fromthe group consisting of hydrogen,
met hyl, ethyl, allyl, benzyl, and acetyl; 5 Rais

sel,ect fromthe consi stjng of h dro en,

At §hd Re eyt D S pammon o iy and

2-[4-di fl uorophosphono- net hyl ] -benzyl oxy]-ethyl; Rb is
sanethederhbemhfig (&'&Hé‘ r&%ﬂ? dusxﬁe Cifela%éj &ﬁﬂpﬂén%s ap defined

nethyl nmet hoxy, ph eno Puscroreth

Ré Pﬁ@@@éﬁ%ﬂﬁfyrﬂﬂ& Hil)dr ogen or tr| fluoronethyl; to
Re i s hydrogen, chl orhqe h/ﬁ:l( gen or trifluoronet hyI;
and Rf is hydrogen o yzf? Anot her enbodi nent of
the present invention reI ates/to gemzounds as defi ned
above, hawngtheforrrw R Iﬁl{%Z N-Rb N HZNN

. o
' H

(D

-and the pharmaceutically acceptable salts thereof, wherein

R is selected from the group consisting of lower alkyl, acetyl, hydroxyalkyl, and
benzyloxy-alkyl;

Rois selected from the group consisting of bydrogen, lower alkyl, acetyl],
hydroxyalkyl

Ry is hydrogen or methyl;

Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy

- hydroxyalkyl and benzyloxyalkyl;

Rb is selected from the group consisting of hydrogen, lower alkyl, perfluro-lower
alkyl, substituted alkyl, alkoxy and phenoxy;

Re and Rd independently are hydrogen or substituted alkyl, perfluro-lower alkyl;
Re is hydrogen, halogen or substituted alkyl and perfluro-lower alkyl

Rfis hydrogen or lower alkyl.

- Another embodiment of the present invention relates to compounds as defmed

above, wherein



X 15 Re' (I1l1) and the pharmaceutically acceptable
salts thereof, wherein R is selected fromthe group

wongigwiseg of hydrogen, lower allyd, acetyl, perEp2004/004978

hydr oxyal kyl 20 R2 is hydrogen or nethyl; X is sulfur,
oxygen, nitrogen or N-tert-butoxycarbonyl; Rb is is
sel ected fromthe group consi sting of hydr ogen, | ower

rd S nel R R ey POVl i, Foalnativh hgnapacetsl, 2.3
Aot her- opeg et o B e Bl Tel ar s 1o

Agﬁgﬁger enbodi ment of sent

gRtestedsivaet thearounisovsisting of bidrogn 200441045669 allyl, benzyl,
%EPZOOM 004978 R1 is selected fromthe group

consrstlng of methyl, ethyl, acetyl, 3-hydroxypropyl

5 aith Wisel et frou ﬂﬁi‘gmhp cRﬁs@ﬂﬁ%\%hS}Q?d%ﬂdﬁfe‘cﬂéﬂ ﬁj{?c?roxyeﬂwl 2-
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B RTIoRH e BTt 2 dack B sarbhe Egﬁgéo-?nméﬁmr reteplcty]-atte;

S@B?@t erbch dr.o
oL e oo OB GRASAL oF BBl pmethoxy, phenosy
f epehiridlworgpethydr e are several preferred enbodi ments

d th a first
RS TRl e S bsel 20 1 over
aRky$ hy@odes, unwﬁ@tﬂa%ge%ﬂ H&%ﬁlﬂaﬁ%r O'neand Re’

are perquoroI ower al kyl7 pre era Iy t hyl,

wWRE I dnoggsoremethyt. Ro and Rc' bei ng

perfluorol oweral kyl. In accordance with this first

enbodi ment of the conpound of fornmula I-A Ra' can be
hgdotigerembodiubsttiof @, rés@ﬂ\ﬁhv@hﬁ)é R

h drox%/l substituted I%ﬁwer al kyl b R{)a'temg'%ﬁlc%% Sas defined
1 R veraplai3uch as trlfl uor onet hyl and the

ot her bei ng hydr ogen %\N/ .

Re'

(11D
and the pharmaceutically acceptable salts thereof, wherein
R21s selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl
R2is hydrogen or methyl;
X is sulfur, oxygen, nitrogen or N-tert-butoxycarbonyl;
Rb is is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy
hydroxyalkyl and benzyloxyalkyl;
Rq¢' and Re' independently are selected from the group consisting of hydro c,en
lower alkyl and alkoxy.

Another embodiment of the present invention relates to compounds as defined
above, wherein



perfluorol oweral kyl. I n accordance wth anot her

enbodi nent of the conpound of fornmula I-B, Ra'" can be
WOQopd23cX CH2  CH2]y CH2 20 widerein' Ri 0, X BOTEN2004/004978
are as above. In accordance with this enbodi nent,

Ri can be hydrogen or |ower alkyl and R2' can be | ower
alkyl. I'n addition, in an especially preferred class

of pi t, Rb' and Rc' can.b
p et {;u or of&o!i\r\.% Pal Kyl gHP %HWEP% 8@W%ﬁhe@§’lv 12685, pRgdroxypropyl
of alkbdirastiyRelfabeiyig per f1 uor ol oweral kyl . In
accord .with still another_enbodi nent of the
coRpBHAbomdey aécraﬁy aE selpried FonRIe GuoupRonsistingobydrogen,
alﬂ@é{h 1%gréﬂgqt and Rc' being |ower alkyl
bei ng especl al I'y preferred On the other hand in this
5 e r&@ cﬁn@é&@ lméepardtnﬁﬁ’ aranclkerdddidm thy ¢groge Boﬁist@@rﬁoplﬁydrogen

12}? }gan be hydrogen and the other |ower a
|nm§‘/ VI NP SE8¥5% 01560 - 16- PCT/ EP2004/ 004978  anot her
enbodi ment of the conmpound of fornula I-B, one of Rb'
and Rc' is lower alkoxy or a substituent of the
f drlrrbr% areferredoRmupaundy ¢f fomnetzel-B, Rite amalsqyeaﬂq;zeserred

e BB PRGNS £ B S ens, .

10 p rl@)ﬁemg‘eerobr uﬂsumamﬂe@n@wreﬁam(ga%eﬁ %@hﬁ%}i’cﬁt% g{ﬁﬂ a?rvé%r and Rb'and

enbodi nen ounds where i'sS unsu

al%?reeﬁeéh}é?@f @Wﬁeﬂkylwrﬁeraéépenﬂummmetby}; mﬁbaﬂrﬁéasifone of Rb*and

f t

0 5B STRAHE DA LR 2L 05RE o e

heberpoandmd fomnulba-Aj RE' t4h BE %ﬂﬁ%@ﬁ euﬂ\!sd]:l%ﬁ‘tﬁﬂeﬁ lower alkyl or
contains 5 or six menbers in th

i t . b|
T A dress b etoBam bincroalor] v R R bettet o

15 t g‘érﬂ\?&r%b‘?f?érﬁp%ﬁ cr:]H %Q&zﬂﬁ&oﬁ?&hﬂ zﬁgd @)rgﬁt q&h%r Beﬂpg%y%ogen or

ntains a su ero atom as
heegtwaovedrellcyt om in this ring such as thiophene
rings. Anong the conpounds

In accordance with another embodiment of the compound of formula I-B, Ra' can
be

R OT / [CH},——CH, O[CH,], CH, >
20 |
wherein Rio, X and y are as above. In accordance with this embodiment, R;' can be
hydrogen or lower alkyl and R.' can be lower alkyl. In addition, in an especially
preferred class of this embodiment, Rb'and Re’ can be perfluoroloweralky! or
25 hydrogen with at least one of Rb'and Re' being perfluoroloweralkyl.

In accordance with still another embodiment of the compound of formula I-B, one
of Rb'and Re' is lower alkyl, with both of Rb'and Re' being Jower alkyl being
especially preferred. On the other hand in this embodiment Rs ,and Ry can be both
hydrogen or one of Rb'and Re! can be hydrogen and the other lower alkyl. Inyet



i0

15

25

contai ning a thiophene ring are those conpounds where

Rb' and Re' are hydrogen 15 or |ower alkyl, Ws
Wodnogenssol ower al kyl or nono- -86-di - hydr oxy PCT/EP2004/004978
substituted |ower alkyl and R5 is |ower alkyl or

nono- or di- hydroxy substituted [ower alkyl. In
accordance with the enbodi ment of the conpounds where

ing is _a.thi.ophen i ng, n s
AR SRBLAT L chi 9B LSRR T s LA R Re'ts oveer
aradkondepesdestitiontryfdhegemnulover al koxy or phenyl
| oner al koxy with at | east 20 one of Rb' and Rc' being
ot her than hydrogen. In this preferred enbodi nrent, Ri
is hydrogen or |ower alkyl nmomo- or di- hydroxy
substituted | ower al kyt™ Of:ower 5 al kyl or
nono- or di- hydroxy sub>t|tut Iomer al kyl. In
accordance w th anot her =nbod| of the conmpounds of
formula I-A, the aromat|{c ring | 5 or 6 nmenbered
het eroaromatic ring contpaining anjoxygen atom 25 as
the only hetero atomsuch as a fufabhyl ring. In this
enbodi ment, one preferred class of conmpounds are those
TR L s 0UE Tt | A1 Bkt 808, bR Bl oneof R
I apddie ardosmibstionedodsr m]kgl aferespbealepeafoaedmdhiaddition, in this

n ered. heteroaromatic

ﬁ@ﬂ%}i feri‘%‘? e‘%@%ﬁﬁﬁ%@&%@@yﬁés exe) R\ggﬁt@ﬁﬁrbﬁ@t@ed lower
naﬂ@pg@n_pl@lf@%@s the only heteroaromatic ring. In
accordance wth this enbodi nent, conpounds where one
of the Rb' and Rc' substituents are hydrogen and the

oWk rﬁf@eﬁiy@rtbgesnmp@mi ofeﬂomlulaal -Adthstibatei haey endfodihents in

N, TR TN Lt N —

.11:'1ing & gucefdmice dvigniadifRitonRXefdrah RS E’s).‘z!unQﬁ drove Enembers in the
aIk and V%*d RZ are unsubstituted’| ower a {)
SFR aEheBPPUBHbotioranta bfA wherecihep atwomxfomatlc ring

c 0 nt ainin gﬁéthégr ecgﬁﬁe%g%g Bk hﬁgﬁﬂﬁﬁ‘%{%ggé{o&@‘ggﬂE Ak

rhetenwnnmhc@xman this gixy gach 8% t}ﬁldblﬁéﬁe rlhgs tﬂhﬁ)ng the compounds
ngd’l ment, R~ and R2' can be |ower_alky dr ogen
fipngng 2 triophepe smersivpbosrieoaBOweds wber:aibb &g are hydrogen

(a8 Rres &lIGEHE S TR ERE 1968 Byl or mono- or di- hydroxy substituted
lower alkyl and Rs is lower alkyl or mono- or di- hydroxy substituted lower alkyl.

- In accordance with the embodiment of the compounds where the heteroaromatic
ring is a thiophene ring, among the preferred compounds are those where Rb' and
Rc'are independently hydrogen, lower alkoxy or phenyl lower alkoxy with- at least

.one of Rb'and Re' being other than hydrogen. In this preferred embodiment, R,'is
hydrogen or lower alkyl or mono- or di~ hydroxy substituted lower alkyl and R,'is
lower alkyl or mono- or di- hydroxy substituted lower alkyl.

In accordance with another embodiment of the compounds of formula I-A, the

aromatic ring is 5 or 6 membered heteroaromat_ic ring containing an oxygen atom

as the only hetero atom such as a furanyl ring. In this embodiment, one preferred

class of compounds are those where Ry'is hydrogen or lower alkyl and Ry'is lower
| alkyl. Another embodiment of the compounds of formula I-A are those

compounds wherein the heteroaromatic ring is a 5 or 6 membered heteroaromatic



15 consi sting of
7, N1-Di net hyl -6-(2-trifluoronethyl-phenyl)-7H pyrrolo

w2080l s6dui nazol i ne-1, 3- di aniipe, PCT/EP2004/004978

7,N1, N -Trinmethyl-6-(2-trifluoronethyl-phenyl)-7H pyrr
ol o[ 3, 2-f] qui nazoline- 1,3-diamne, 20

7, Ni - Di net hyl - 6-t hi ophen-2-yl -7H pyrrol o] 3, 2-f] qui nazo
l'ine-I,3-di.am ne

N TR FoHtingAittoger siqrh s the plvdtaigroappraatic yimeH Igyacpordance |

ol w0k B iRt C | Lhe- iy ‘ ]
5 -‘gts t? 1|;Si dfnllﬁ%l%lo net h%/({ﬁ?%%%nn% ‘?ﬁ%@ﬂ}gl\?ﬁ Ré }%\tbe%?%ﬁlg & tu;? 3S/FJEuentS are
7HpRrogemhnd [Be otherfid yydrogzn lower 4lk31 di asilbetitudst of the formula
7, N -Di et hyl - 6-thi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazol

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

7- Et-hyl - N1- et hyl - 6-t hi o;{hen- 2-yl -[7H-pyrral o[ 3, 2-f] qui

nazol i ne-1, 3-di am ne, 7qEt hyL93N| , ORyq ?

Ni - di net hyl - 6-t hi ophen- 24yl -7Hipyrjrolo [3, 2-f] quin
azoline-1, 3- diam ne, 2004/ 101569 - 18 -

PCT/ EP2004/ 004978 &)

N1, N1- Di et hyl - 7-nmet hyl -69(2-trifl qolborret hyl - phenyl ) - 7H
-pyrrolo[3,2-. f] quinazoline-1,73%di am ne,

_di | ~6-(2-taifl ot hk - gheny) ).- 7.
Lol e M LR 18560 L YRR Dbl Lo
7Nyl is itipk peefegied-cinhyd difireh® R4 L pluard beldwdrhdmdd R, and R,

- 7H p5nr.ol g 3,2- f ui nazol i n- 3-yl am ne,
NEE Fsﬁ%gh%ﬂzlwelﬁéﬁw% _6-(2-trifluoronethyl - phenyl)-

- 7Hpyrrolo [3, 2- f]quinazoline-i, 3-diam ne,

10

5

25"

7-Methyl -i-pyrrolidin-1-yl-6-(2-trifluoromethyl-phenyl

) 17 He@adanot eifh3ardbthdOerhbadimiéralfithe dodipdtndef formula I-B, ® can
6- (2- Met hoxy- phenyl) -7, N1-di net hyl - 7H-pyrrol o
[ be @hqtqmaﬁgmmmglqmm fer 6 members and two hetero atoms such as

]6 nétg?%%}zéf %&%}i{e@ydl%géhy# %uw%urt . | 1?1%1?3/ éﬁlﬁ(ﬁ'&ﬁxgzﬂt? k?' La?fl’dzf{i' ﬁan be
NlloviNer-elDkcg hyﬂm%-eﬁ&jrmm@; t hi ophen-2-yl - 7H-pyrrol o[ 3, 2-
f1 qui nazol i ne-1, 3- _
Preferred compounds as defined above are those selected from the group
consisting of
7,N1-Dimethyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine,
7,N1,N1-Trimethyl-6-(2-trifluoromethyl-phenyl)}-7H-pyrrolo[3,2-flquinazoline-
1,3-diamine, '
' 7,N1-Dimethyl-6-thiophen-2-yl-7H-pyrrolof3,2-{] quinazoline-1,3-diamine,
N1-Ethyl-7-methyl-6-(2-irifluoromethyl-phenyl)-7H-pyrrolo]3,2-flquinazoline-
1,3-diamine,
6-(3,5-Bis-trifluoromethyl-phenyl)-7,NN1,N1,N3-tetramethyl-7H-pyrrolo[ 3,2-
flquinazoline-1,3-diamine, '
7,N1—Diethy1-6—ﬂliophen—2—y1—7H—pyri*olo [3,2-flquinazoline-1,3-diamine,
7-Ethyl-Ni-methyl-6-thiophen-2-yl-7H-pyrrolo [3,2-f]quinazoline-1,3-diamine,
7-Ethyl-N1,Ni-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine,



|
|

15 di am ne, -
7, N1, Ni - Tri met hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f]

woizb@zehisae- 1, 3-di ami ne, -18 - PCT/EP2004/004978
TH pyrr (ﬁ olf3, 2-

7, N1, N1, N3- Tet r anet hyl - 6-t hi ophen- 2-yl -
f] quinazoline-1,3- diamne, 6-10
do- 7, Ni - di met hyl - 7H-pyrro]0[3 2-1]

R hee etﬁvl'nﬁqa@xﬁﬁ%"ﬁ?(é drometh Sy pHpsTHIoga 20

I Rrabd , 3- di am ne,
Of[lll%“ P ME%Z (E thyI-thlophenZyI) 7H pyrrol of 3,
2-7- P@Ibﬁh&llﬂhd}pmﬁyb@(amriihloromethyl-phenyl) 7H~pyrrolo[3 2-

t haxy- phenyl )-7, N1, Ni -ti net hyl-7H pyrr
olfﬁmq]f%lazglqﬁ 1}3}[‘(& ¥>| ne- 25 1,3-dianine, 6 -Fur

5 any-Riesthyllt plé‘ﬂidlht1H§1tGé(b~t¥iﬁ1ﬂ%6ﬁfé'ﬂ?y1[ﬁ1er&1)®ﬂ-pyrrolo[3,2-
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qul nazo |ne
6-FgriaAzalinB-aningi net hyl - 7H pyrrol of 3, 2-f]

gﬁgﬁ@% #ﬂﬁéﬁ?ﬁgﬁeg@ “EHgqraBes oAy BhEsmyraalpe-

rrﬂzj_[mhazcﬂrrfd—l guiingded i n- 1-yl ami no] et hanol, 30
7H-pyrro| o[ 3,2-f]q

f@l_rlnno 7- et hy | - 6-t hi ophen-2-y1

u |7n]s\ﬂ Vit P}’XﬂokﬁﬂhWI-%Q%gﬁﬂuprcancf@yI-phenyl) -7H-pyrrolof3,2-

%‘](gﬁ% g? h{QZtrlquorornethyl -phenyl ) - 7H pyrrol o
? uin

I'n-"i-ylamno]-propan-i-ol, WO
2Wﬂ—MEBﬁy—pﬁ@nﬂB’(ﬂNﬁﬂi&@ﬂﬁ}Q%@@nolo 3,2 -ﬂqulmazohne 1,3-diamine,

3-.(3- Ami.ho- 7- ret hyl -6-t hi ophen- rrol o ,

2-6’5' é"@ﬁ%tﬁ% Pgeﬁnf;’l ng bﬁé -pywio] 0[3, 2-flquinazoline-1,3-

Za[,ﬁnﬁ{g no- 7- net hyI 6-(5 nmet hyl -t hi ophen-2-yl)-7H pyrr

olo [3, 5&;4]1 qui nazolin-1- ylamno]-ethanol, 5
~7fmiilysiiG-thibphéetd-yI7rHpyy i eloph Qrﬁqlﬁﬂlﬁ!ﬂbﬁ'ﬁé{,g-

ol,i ne- 1, 3-di am ne,
7%11 2Tr|rrethyl 6- (4- rrethyl-th| ophen-2-yl)-7H-pyrrol

0 §J12N&JT1€ME H-insg -
{7 3Am no- glggrret hy I I%ne%éggl ﬁ Foklié pyg(r;[ a.F%h]%e 13 joiamine,
1oNi. ,N:}%Tytmme;b]wk@rthldplmmbﬁwﬁ-pymi@[mﬁﬂt:_mhmmkmed 3-

ealta%me,

6-Todo-7,N1-dimethyl-7H-pyrrolo[3,2 2-flquinazoline-1,3-diamine,
7,N1,N1-Trimethyl-6-(5-methyl-thiophen-2-yl)- 7H—pyrrolo[3 2-flquinazoline-1,3-
diamine,
7,N1-D1methy1~6—(s—methyl—thiophen—2—yl)—7H—pyrro]0[3,2—ﬂquinazoline—1,3—
diamine,
6—(5_~Chloro—2—methoxy~pheny1)—7,N1,N1—trimethy1—7H—pyrrolo[3,2—ﬂquinazoline—
1,3-diamine,
6—Furan—2—y1~7,N1,N1—trimethy1—7H—pyrrolo[3,2—f]quinazoline—l,g—diamine,
6»Furan~2—y1—7,N1—dimethyl—7H—pyrrolo[3,2—f]quinazoline—l,g,—dialnine,
2—[3-Amino—7—methy1—6—(2—triﬂuoromethyl—phenyl)—7H—pyrrolo[3,2—ﬂquinazolin—
1-ylamino]-ethanol,

2-(3-Amino-7-methyl-6-thiophen-2-yl-7H-pyrrolof3,2-f] guinazolin-i-ylamino)-
ethanol, ' .
3-[3—Amino~'7—methy1-6—(2—triﬂuoromethy1—pheny1)—7H—pyrrolo[3,2-ﬂquinazolin—
1-ylaminoJ-propan-1-ol,
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to

6- (3, 5-Di met hyl -i soxazol - 4-yl) -7, N1- di net hyl - 7H pyrr ol
wp02+fokgai nazol i ne-1, 3- di am né9 - PCT/EP2004/004978
7, N1- Di met hyl - 6- ( 2- phenoxy- phenyl ) - 7H-pyrrolo [3, 2-f]

qui nazol i ne-1, 3-di ani ne,

2-[3- Am no- 7- ( 2- hydr oxy-et hyl )-6-(2-trifl uoronet hyl - ph

e%@%ﬁ f g‘%"g}%[ ’t]nog)?%gr{%-pﬂ ~7Hepyrrolo[ 3,2-flquinazolin-i-ylamino)-

Ggrépmnttﬁxy th| ophen- 2- yI)_ 7, N1 N1-trimethyl-7H pyrro

Io[% f] qui nazol.ine-1,3- dia
39 1H8'77‘11}%hﬂy¢ EGE T(thhﬁfhﬂﬂ!IO@bﬁm%FByHHﬂh’emlb 53,?-@ quinazolin-1-

PYALA qui nazol i n- 1-yl am no] - propane-1, 2-di ol ,
}ﬂLS Aﬂr%n{]%rtﬁ?tlfl%}i met hyl am no-6-(2-trifl uoronet hyI phenyl

) Splurat-9iy3, 721, m“’lgimﬂﬂh@?ﬂupﬁrrﬁld{?]zz tﬁt;hfﬂ’lfﬁbhne— t3f1 ~diamine,
[ &ﬁ%} % 66: n};}gﬁ?l @Jmettllhf/thlophen- 2-y1)- 7}{—Ipyrr%ocr)[%tm-ﬂq_umg?zohne_ 1,3-

f Berhfigzol i n-7-yl | - et hoxynet hyl } - phenyl ) - di f | uor o- met h
yl]- hosphonlc aci d,

62(('51 ﬁmlmydmmthp}amm wh)ethylwmﬂmhof@gkmamaz@mmyl)—

‘l 8%% %eil"}‘fg Iﬁﬁﬁ?ﬂzﬁgﬁe rgMnedl met hyl - 7H- pyrrol o[ 3

, 8= 5t 1 -
; (%Hﬂsiﬁ;* ok i) 1 i o

1atU]HDGU| nazol | ne-1, 3- d| am ne,

gL\%] éqU| n gﬂ%%)@ @%é%lﬁ;%mt@%rg C([g ﬂzll{llilg)alzroﬁi%lafj Eg?—diamine
GQ%MYC*W%MW@&Y@W bifln s bRk A1 yrrolof3,2-
| nazol )J%B dj am ne

ﬂlﬁmaﬁ@ 111“rll“ mipel-ethemol,r i £ 1 uor onet hyl - phenyl ) - 7H- pyr
rgl(ggrL%E% E%%B@?ée%g%) 7&&@1%%&?1571-%—5}9&4{0&}2—%qumazoline—l,g—
7diNiriBes=( 2- benzyl oxy-et hyl ) -6-(2-trifl uoromet hyl - phen
7H pyrrol o qui nazol i ne-1, 3-diam ne,
231)[{33“%%18 n?eﬂ%f@é-éﬂ%@mm@habpbﬁwwmo[)&%Pfﬂcpnnazohn—
V-5 aha]-Srbpa:ttii Bageh i n-
2-[3—Amino—1—dimethy1amino—6—(Q-triﬂuoromethy]-phenyl)—pyrrolo[3,2—

f]lquinazolin-7-yl]-ethanol, ‘
[(4—{2—[3—Amino—1—dimethylamino—6—(2—triﬂuoromethyl-phenyl)—pyrrolo[g,2—
flquinazolin-7-yl]-ethoxymethyl}-phenyl)-difluoro-methyl]-phosphonic acid,
6-(5-Methoxy-thiophen-2-yl)}-7,N 1,N1—trimethyl—7H—pyrrolo[3 ,2-flquinazoline-1,3-
diamine,

6-(5-Methoxy-thiophen-2-y1)-7,N1-dimethyl-7H-pyrrolo[3,2-f] quinazoline-1,3-
diamine, |
0-(4-Methoxy-thiophen-2-y1)-7,N1-dimethyl-7H-pyrrolo[3,2-f] quinazoline-1,3-
diamine,

6-~(2,6-Dimethyl-phenyl)-7,N1,Ni-trimethyl-7H-pyrrolof 3,2-flquinazoline-1,3-
diamine, :

6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolo[ 3,2-f] guinazoline-1,3-
diamine,

7.N1,N1-Trimethyl-6-(4-triflu oromethyl-phenyl)-7H-pyrrolo[3,2-f]quinazoline-
1,3-diamine,



1-yl]-(2-hydroxy-ethyl)-amno]-ethanol, 5

3- Ami nO- 7- et hyl - 6- t hi ophen- 2-y1-2, 7-di hydro-pyrrol o[ 3
w2-2bd4/musenazol i n-1 - one, -20- PCT/EP2004/004978
7, N1, N1- Tri net hyl - 7H-pyrro|o[32f]qU|nazoI|ne , 3-di a

m ne, and

6-(2,4-D nmet hoxy-pyrimdin-5-yl)-7,hTl, N -tinmet hyl -

e sy BT S i

priq&l@m@gghﬁ@q%ogﬁ%n@s defi ned above are those
sel ected fromthe group consisting of

7, Nl phminey-nesthyl- 61{Rfﬂr1¢il@|owmbthzyﬂ ~phieag)l)HApFrpmlof pbdlquinazolin-
i d with
tr#ﬁ&o%&-%gjc%? gh}QE aguh%et i aine; compound w ‘

57, MIMMGTan@;hB}}LB—tﬁidﬁTehM-MhOf a1many LR RaBYd 3 TdhiRYFdlin-1-one,
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1 o[ 3 | i ne-
Rtk oL P ool oyl dprbineot o amize  na

N B ey AR oS e harpyelelaya

olﬂﬂlﬁnézdllnequemnhn@,e- 1, 3-di am ne; conpound w t-h

trif,l yoro-acet.i
6304 @%W@Pﬁ?&bﬁ%ﬁﬁtaﬁ’% SgFERPIONL7, N1, N1, N3- t et r anet
hyl - 7H pyrrol o[ 3, 2- f]qui nazoline-I|, 3- d| am ne,

7, N1- Di et hyl - 6-t hi ophen- 2-yl - 7H-pyrro|o [3, 2-f]
q @therprafaered copmivadsae definedpbuvslamd those selected from the group
trlfl oro cetlc aci d,
ﬂ§ -met hyl - 6- th| ophen- 2-yl - 7H-pyrrol o[ 3, 2-f]
qgiNe DRt l%-@%ﬁlﬁ'ﬂoﬁ‘&neﬂ%&—p%%ﬁ?ﬁyﬁﬁ—ﬁ%f&lo[3, 2-flquinazoline-1,3-

tr|fI uor o- acetlc aci d
7dEtIh3Hea mmpﬂu@ldﬂ@tthytlﬂﬁeldaamhmwﬁ yl-7H pyrrolo [3,
|'71f1\¥1I A %Iglg‘, Y 6—§%~It51,ﬂugroar£net y1~p%‘é{{?1‘3-7 —pyrro%[gg—ﬂqumazoline—

Ni,gNilaﬁngtghyl 7 met hyl - 6- (2-trifl uoromethyl - phenyl)-7H
p rrol o % -_flqui nazol i ne-1, 3-di am ne; conmpound

-Dime hj(}réyﬂal@@hm-g;ﬂrﬂ{{ -morolo[3,2-flquinazoline-1,3-diamine,

w@%’#‘g N%l ?}jl?eﬁ’ﬁh o1i]] 'Hglioﬁl?wéf 'filéﬁglb a?:ﬁtr}gy Q,lgtg 2 ﬁ%}lmazohne—

,Bkﬂlamlﬁhtwmp@@@d Mﬁtlﬂ@ifﬁloro acetic acid,
7- l\/bt h 'fl perid (I\ trifluoronet hyl - phenyl )
%?‘SG @ozpme y -phenyl) -7,N1,N1,N3-tetramethyl-7H-pyrrolo[3,2-

ﬂqu1nazohne~ 1,3-diamine,

7,N1-Diethyl-6-thiophen-2-yl-7H-pyrrolof3,2-flquinazoline-1,3-diamine;
compound with trifluoro-acetic acid, |
7-Ethyl-Ni-methyl-6-thiophen-2-yl-7H-pyrrolo{3,2-f] quinazoline-1,3-diamine;
compound with triflucro-acetic acid,
7-Ethyl-N1,N1i-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine; compound with trifluoro-acetic acid,
N1,N1-Diethyl-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine; compound with trifluoro-acetic acid,
7-Methyl-N1,N1-dipropyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2+
flquinazoline-1,3-diamine; compound with trifluoro-acetic acid,
7-Methyl-1-piperidin-1-yl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2+

flquinazolin-g-ylamine; compound with triflucro-acetic acid,



5t rﬁ-fﬁz-ﬂh@ethoajz@ﬂqleﬂylae},N:L—dJmethyl-7H-pyrrolo
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f]qui nazolin-3-ylam ne; conpound with trifluoro-acetic
acid, WD 2004/101569 -21- PCT/ EP2004/ 004978

WO, M4/ Ditkenzyl - 7- met hyl - 6- (2-t Fi2fll-uor oret hyl - phenEblodoo4978
H pyrrol o[ 3, 2- f] qui nazoline-1, 3-di am ne; conpound

with trifluoro-acetic acid,

7-Methyl -i-pyrrolidin-1-yl-6-(2-trifluoromethyl-phenyl

) 1\7( ﬂyf) H%IH%{?I nié%tfhlﬂgg a{gata%tg)rome rgﬂ]e%yl) -7H- pyrr(gjlo[g,z-
6 m@umemmi,gnﬁamme 7@0%1;&111@%&1/1'@&1}1@09@( %;.g&@éc’idZ f]qu
i na 11 3-di_am ne; rﬁoun trifluoro-acetic
aci-§lethyl- —pyrrohdln -1-y1-6-(2-tr uoromethyl phenyl}-7H- pyrrolo[g,?_—

AR M ML BRI i B! o132

[372 ﬂqumazolme-l 3-diamine;
N1- Di ﬁ% 7-met hyl - 6-t hi ophen-2-yl -7H-pyrrol o
[§0§13‘1un21u fﬁif]ﬂlﬁé@‘iicetgiﬁwé di ani ne; conpound wi th

t rg-f4

o A By D s rime gl R v sylolar s fgsmeplipe =5
naﬂzmlmﬁ’ewﬁ@adlmdmﬂbtnﬂuomam agidh trifluoro-acetic
amdquPlﬁf?ﬁr‘gf?l&F@flr@ihlePhﬁl GoHeRLRyrolpks gyfiawnaraline 13-
f Heuthivaz ebinpuhd3nith 'tﬁﬂh&%v-a&?ﬁp&&’@d W th

trifluoro-acetic acid
67 %ub 17 rirnetet- Hgabphewyyllaﬂ{q{mﬁofg,qeﬂqmatmlmigsdlamme

dhﬁﬁpﬁﬁmﬁ‘mﬁ%%@\m@ f‘%et’r?\éatc}%il -t hi ophen-2-yl)-7H pyrr ol

07[M8;, X1 N3-Gutraarahiine-ih - - -
77%% Di Jrir\]e% hyl - 6- (53 met hlyolp-ﬁte ﬂfjiogﬁ'éﬁpg 010[%1—!— ﬂ)c;[rumﬁzo}%e L3
otramine; pemprrad vitlgiridnereraesticzoid,

6 h Ni t hyl - 7H

R T A e R S A

tV,NJJ Noﬂlnmeﬁtyﬂ*ﬁ --nthth - Mﬁ&fxﬁzyﬁ) ?I—I%yrrolo[g 2-fiquinazoline-1,3-
L-timethyl-7H pyrrolo [3,2

q@ﬂaﬁ%\l?& i ne-i, 3-di am ne, .
G Bl sl R R BB GolRe-s5-

2c51am1ne

R A ST PR T e
", ijgliﬁlmh%éo Lt?h%jectﬁ%% "Ariéi:ht 8 G-acgtic fichH_ oyr ol o

(6B Erqﬂ}@uﬂnEMLNmmmathyﬁrﬁ)pyrroloB 2-flquinazoline-1,3-diamine,
6-Furan-2-yl-7,Ni-dimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine; compound
with trifluoro-acetic acid,
2-[3-Amino—7—methy1—6—(z—triﬂuoromethyl-phenyl)~7H—pyrrol’o[3,2-ﬂ quinazolin-
1-ylamino]-ethanol; compound with trifluoro-acetic acid, -
2-(3-Amino-7-methyl-6-thiophen-2-yl-7H-pyrrolo{3,2-flquinazolin-1-ylamino)-
ethanol; compound with trifluoro-acetic acid, f
3—[3—A1ninoi7-meth3r1w6~(2—triﬂuoromethyl—phenyl)~7H—py1:r010 [3,2-flguinazolin-
1-ylamino]-propan-1-ol; compound with trifluoro-acetic acid,
3-(3-Amino-7-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazolin-i-ylamino)-
propan-1-ol; compound with trifluoro-acetic acid,

‘ 2—[3-Ami110—7-methy1—6—(5-methy1-thiophen—2—yI)~7H—pyrrolo[3,2—ﬂquinazolin~1—

ylamino]-ethanol; compound with trifluoro-acetic acid,
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et hanol ; conpound with trifluoro-acetic acid,
3-{3- Am no-7-met hyl - 6- (2-trifl uoronethyl - phenyl) - 7H py
Wwoeb®bdsee 2- f] qui nazolin 3o i-~gkam no] - propanpdr/ebios/04978
compound with trifluoro-acetic acid,
3- (3- Am no- 7- net hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] q
ui nazolin-1-ylanlino)- propan-i-ol; conpound with

i £] uoro-acetic.acid, . : ..

SRR %ﬁéﬁ‘ﬁyﬁfm@ewl Wy HisepRlaHizazpline 7.8 04mine,

3= ThHetERAZRI b B bthyY g £ 0 -1,3-

V\/|7tq[§ tri flluoro ace(%l o ag t:ti %@%g%p@ﬁ?&f&g@ ﬁ“'fﬂjqumazohne L3
demmoom 004978

?;]na%oﬂa@gp% afmfglr a?eg{t)ﬁ 1 7}&_ By\{rrroﬁjl[g 2-flquinazolin-6-yl}-
rdllé—-lefarH@)t_\,ﬂwacﬁife‘i’tJﬂﬁ )élstérh' ophen-2-yl)-7H pyrrol
éz 2-f] q i nazol i ne- - dj ami ne,
2 Brivimest hY S%@W%ﬂﬂﬁl—@mﬂwI*ﬁquld&%ﬂqumazohne -1,3-

I

oxaZ oDirheyhyl- W(Nplﬂnﬂﬁﬁwenﬁbkmlﬁy@kﬁo[h@a -fPrdihazoline-1,3-diamine;

qui nazol i ne- di am ne; conpound

t FPTRYERE- %&%ﬁlﬂu@m acetic acid,

[ r21 g ?‘()%Iggbiwgz—gyé%xﬁf\%ﬂ%ﬂ% ou % I&%M ﬁ%& 0 B’g’ L}%ﬂri‘olo[g ol

atiatind®lin-1-ylaminoJ-ethanol; compound with trifluoro- acetlo acid,

RS LS A G B cine1

camaprd W th trifluoro-acetic aci d,
6-(4 fhoxy t hi ophen-2-yl)-7,N,
NB= %rﬁmnmmﬁhﬂ%ﬁ{mm roetlylepliensh of e iold]3,2-flquinazolin-

o B qTerop e iyA-ciok PR dar s opRe At py
r bqkofmiro il diettREMinB- 6—E@-trlﬂuoromethyl—phenyl) -pyrrolo[3,2-
1-yl am ng] - propane- 1, 2-di ol ; conmpound "w't

t flopingseingrElathasely compound with trifluoro- acetlc acid,

2 -(2-txifl h
oL D0 L R AL AR (2t AR RIPL RS o o
\/\ﬂthnalzohhkp@yk}-ab et&@ll}dphenyl) difluoro- methy]]—phosghomc acid,
-di met hyl am no-6-(2-trifl uor anmet
hé—%grly{ﬁ Xa 1{ henp2-yl)-7,N1,N1-trime yl 7H-pyrrolo[3,2- ffc/;umazohne— 1,3~
f% ﬂ gzolin-g-yl]-ethoxynethyl}-phenyl)-drfluoro-meth
’?‘H}o osphonic acid, 20

66'((5'1\%111@?95530}*11@99%@“? - ﬁ:rﬁeﬂiyl—PﬁH b [y - fdhin¥fdline-1,3-
oélo{_n?l; 2 f]qui nazoline-i,3- diam ne

6—(4—Methoxy—th1ophen~2—y1)—7,N1—dimethy1—7H—pyrroIo[3,2~ﬂ quinazoline-1,3-
diamine,

6-(2,6-Dimethyl-phenyl)-7,N1,N1-irimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine; compound with trifluoro-acetic acid,
6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolol3,2-flquinazoline-1,3-
diamine; compound with trifluoro-acetic acid,
7,N1,N1-Trimethyl-6-(4-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-
1,3-diamine, )
7,N1-Bis-(2-benzyloxy-ethyl)-6-(2-trifluoromethyl-phenyl)-7H-pyrrolof3,2-

flquinazoline-1,3-diamine; compound with trifluoro-acetic acid,
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6- (5- Met ho) Wt hi ophen-2-yl)-7, Ni -di met hyl - 7H pyrrol o[ 3

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

V6o GdoNBisaoxy- t hi ophen-2-yl) -7, N33 di met hyl - 7H- pyi @ 0b4h01975
,2-f] quinazoline-1,3- 25 diamne, 6 (2,6

Di et hyl - phenyl') -7, N1, Ni - tri net hyl - 7Hpyrrol o[ 3, 2-f] qu

| nazol i ne-i, 3- diam ne; conpound with trifluoro-acetic

(QB GAJﬂ%TV_’ﬁ‘FiEﬂBﬂ&W “Juiffunmmaethet-ah eyl pyoiobi[3, 24 kuinazolin-
] 1941-08 29058y h%fD Qﬂnﬁfﬂgn&haﬁ&n@(?&%%u\ffdtmth trifluoro-acetic acid,

trifluoro- acetlc

7 SNEDRRO-Tr invekhflyd ﬂﬁlophemﬂ‘ﬂ‘ﬂwdlh?ﬁmﬁbyfﬂ@%w ]Gt blin-1-one,
0 i ne m ne
5’%@@%?&% B@ﬁ?}:{ OéM%W%Wmﬁﬂawlwmﬁpdphen
e e P S e e B R R
%ﬁuﬂw@rj lipp2ot4ionueys
r L PhATRga AR ML RIE ik ihetlof o Y1 - Phenyl) - TP

yrrofo
1 yl]-(2-hydroxy-ethyl)-am no]-ethanol; conpound with

flu t d, 3-
I CHE{ %QP %eéf%ii géiﬁ@ﬁﬂzﬂi? 2s definegd Ahavoayey/thost sflscizdfifom the

%ﬁoﬁ@%h‘sﬁ
Tri rr€t hyI 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di a

rﬁ,Né dizredhgl-6- (2—tr1ﬂuor0methy1—phe D-7H-pyrrolo[3,2-flquinazoline-1,3-
2 4 Di met hoxT- pyri mi di n-, F ﬁyr t[|3’rreft]qy1| Fppneh3
p({} [3 2- f] gui nazol i ne- 1 3 d| am ne,

gg?% 1|Q%:iul ;QI ;)drle elr r e%9%2ﬁ gﬁrgl ggill negﬁég&ﬂfedbarnémQ

E@h@@é@lﬁen@hmﬁgdlmt@dmmosg b ﬁﬁazohne_ 1,3-

%H]T]_‘?érrethyl 6-(2-trifluoronethyl-phenyl)- pyrr ol of
éh qui nazol i ne-1, 3- diam ne,

7-Sthy BNy hyl 66t hiopR RS r-2F- zH }%ﬁ‘rBDbr[éozl L AqhBiazéihe- -1,3-diamine,

ui nazo] i ne-1, 3-di ani ne,

-@-ﬁﬁth%’y-ﬁh@@}meyl =Z-yNZ, biﬁlﬂhn‘rwhﬁ??ﬂwo]o@g b3 q@infakoline-1,3-
9&1& Ilnel 3- 15 di am ne,

et - N1- msthyl 6-t hi ophen-2-yl -7Hpyrrolo [3, 2-f]

65(5433@0]1@:{}@15]:11 heh-anyine, N1-dim .9~
8123 4 meth xy ?EI opﬂm?’yll) egllflc?Hnep ?109?—#2 umleThopelB
azollne 1, 3--

6~ faran— —yl—7,N1—dimethyl—7H-pyrrolo[3,2—f]quinazoline—1,3—diamjne,
and pharmaceutically acceptable salts thereof.

Other particularly preferred compounds as defined above are those selected from
the group consisting of
7,N1—dimethy1—6—(2-triﬂuoromethyl~phenyl)-7H—pyrrolo[3,2—ﬂquinazoline—1,3-
‘diamine trifluoro-acetic acid salt,
7,N1-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f] quinazoline-1,8-diamine
trifluoro-acetic acid salt,
6—(2,6—Dimethyl—phenyl)—7,N1—dimethyl—7H—pyrrolo[3,2—ﬂ quinazoline-1,3-diamine
trifluoro-acetic acid salt,

7—ethy1-N1—methyl—6—thiophen~2—y1~7H—pyrrolo [3,2-f]quinazoline-1,3-diamine
trifluoro-acetic acid salt,
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di am ne,

6- ( 5- net hoxy-t hi ophen-2-yl)-7, NL-di net hyl - 7H pyrrol o[ 3

wo Zodshaissmazol i ne-1, 3- 20 di anmt pé- and PCT/EP2004/004978
6-furan-2-yl -7, N7-di net hyl - 7H pyrrol o[ 3, 2-t] qui nazol i n
e-1,3-diam ne, and pharmaceutically acceptable salts

t her eof O her parti cularly preferred conpounds as

d? Q—P greeft ROV t hosS 78, ll%({ltnedhyl[ %—?qpyw%]?olé{é 2- rcfuggazohne—l,g—

7d&&n@h@et hyI 6 (2 trifluoronethyl-phenyl)-7H pyrrol o]

3, 2- f]qU| nazoline-1,3- diamne trifluoro-acetic acid

s&re5- mﬁtbmmhnphym—-zsylﬂm,Npldemeﬂigleﬁypgmm[@,m}mﬁnmolme-l 3-
@529%94 1.0g- 1,3-diamine trifluoro-acetic acid salt, -

6 6¢Rirn-pey Ni-dhhethiyl- );H@j?ﬁoﬁi[%ﬂﬁhm&%bﬂﬁé&%i a3nidefirifluoro-

I qui nazol Ine-1,3-diamne “trifluoro-acetic acid salt,
7 AgRTKyRCL disaket | hyl - 6- t hi ophen-2-yl-7Hpyrrolo L3, 2- f]

%hg%&%?gﬂcﬁ%&%ﬁ%ﬁg%f&acet| c acid salt,

6 (4 nmet hoxy- thphen 2- yI) 7 N1 di met hyl - 7H pyrrol o[ 3,
i-nazol i ne-
%h Rt Somp Ay @Wﬂ?ﬂyﬂgl al?ow inglividunlly constyiEeso) preferred

[

63?113%3?]1}%&5?Pgﬁ%ﬂeg&t]lﬂ;&ru%%rﬂﬁo I?!fhgasSde%s]crﬂaP% 31238}"3 which are
endf phaimaadewsichlly Abeeptable asks and fai ghaaldeeutedly accepiable esters
phar %eutq}l{;al |y acceptable salts thereof. Each of the

B % nti oned above individually constitutes a
preferred 1o enbodi ment of the present invention.

Cbnpounds as descri bed above, which are not

p Fampagsof émryulac(&)sbmb@me @talnme aspdhionetric carbon atoms and can
tlcaII tablee are eferr
B nlRART b Svitisibtes ShBeBhSapidRstepeoisomers or

. C@ﬁ;a@me@@msaﬁ@m@@mrsl TheXpHcall§ at:ﬁee 6018 @ be obtained for

optically pure enantiolners, optically pure
drasnplediy; resahytionggf the racemates , by asymmetric synthesis or asymmetric

chromatography (chromatography with a chiral adsorbens or eluant). The

invention embraces all such forms.

It will be appreciated, that the compounds of general formula () 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
compounds of general formula (I} in vivo are also within the scope of this

invention.

A further aspect of the present invention is the process for the manufacture of

compounds of formula (I) as defined above, comprising reacting a compound of
formula (XII) '

;
L'.



m xtures of diastereoisoners. The optically active
forns can be obtained for exanple by resolution of
whe2o0avEsat es, by asymmetric synthesis or asymif@’fﬁzbfooynowm
chronatography (chromat ography with a chiral adsorbens
or eluant). The invention enbraces all such fornms. 20
It will be appreciated, that the conpounds of genera
formula (1) in this invention _mybe derivatised at
functional groups to provitde ¢€ki vat i ves which are
capabl e of conversion back ¢~ par ent conpound in
vi vo. Physiologically accep ,<le and Nrgtabol i cal |y
| abi | e derivatives, whichfare cap\b e of producing the
parent 25 conpounds gf general [forpula (1) in vivo are
al so within the scopeddfyThtg” Njon. A further
aspect of the present ihivention is the progdds for the
nanufacture of conpounds of formula (1) as defined
abov ris rea [ a compound of 30 fornul a

f‘ r%?i’zﬂdl@g@égm éXlgIﬁbT/ EP2004/ 004978 Rl.. -R2

NRa R3\HN (XIl') wth a conpound of fornula
(XIII) B(OH2 Rb ARt R Re Rd XIII) wherein R1,
R2, R3, Ra, Rb, Rc, Rd,BRei), A have the
S|gn|f|cances given 5 abové d;ﬁ action of a
conpound of formula XlI m%b oound of formul a
XI'll can be carried out s well known to the
person skilled in the art, eRg |
(X1

wherein R1, R2, R3, Ra, Rb, Re, Rd, Re, Rf and A have the significances given
ahove.

Said reaction of a compound of formula XTI with a compound of formula XIII 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 reacton can e.g. be

carried out with PA(P(phenyl)3)4 in a solvent such as e.g. DME or ETOH and
treating with Na2CO3 and H20,

Another embodiment of the present invention relates to compounds as defined
above, when prepared by a process as defined above.,
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anal ogy to the exanples and schenes descri bed bel ow.
The reaction can e.g. be <carried out with

Wd(Rzphewyl )3)4 in a sol vent such-as e.g. DVE ger/fdfobhioosors

and 1o treating with Na2CO8 and H20. Anot her
enbodi nent of the present invention relates to
conpounds as defined above, when prepared by a

process .as.defin above. Q04/ 101569 - 26-
pCT Em3TbaA goggsane mggﬁ? BEeaseE inHeniéonpomhazsed as
O édieaiicA&LME thEMBRHHOR eﬁ'@ og E){é‘\%i‘gio N d’:f?e‘%l'sgé’""ﬁﬁ(%hi%re modulated

for the treatment and/or prevention of diseases
ol mbebitong. Pranpldsmifishch dissasdsxanpieased whitthare based on

a
e ST DS S e oo e

C ompatisindfbit PEP1B i BYeH Bl 'Bg@h Fh‘%ﬁ i 16%ed/bidod glucose
aEd Taye been_shown to | ower ood glucose levels in
vieysls mwizo. dhasdamsenpangs of llee presseninvientientwould be useful for
Wol feBenbsedtiial QL the treatnent of diabetes. The
i nvention t ere?ore'also relates to pharnmaceutical -
conmpositions conprising a in conpound as defined

cal ly acceptable carrier and/or

d.a ph i

A5 Tt (BEREPL £ 56 TP s o\ TITe e Bes commbume mprising a
| 7 cerrom _

O e R LB P 2 Dhe LR gl carrier andyor

sadjsvantes for the 15 treatnment and/or prevention of

di seases which are nodul ated by PTPi B i nhi bitors.

Exanpl es of such di seases are di seases which are based
CFufthgh tht BebriHoHCRMes PDRARbEAN '

di_abetes. In_another enbo |.ngnt?&g(%;d?¢1}\?/%&n 1?%%&5;0[&){13 &8

t Berapaitimactivesubbiantces pameatlarlg@s dhvebapeutic avdng babstafices for the

i i ch dul,ated b TPi B 1 nhi bj t , e ey
PSSR AR e A on L vbich e aneanlsoeih B REP1B inhibitors.
detirnetbsafeueh e EQSé%LHfE Aiddas e@ﬂhﬁl are %ra%c;f E}ﬁq{a‘lglé b%%% de %111(:033

exanpl es of such di seases are diseases
diwsERRatignopartipulgbsdiaberesent rati on, particul arly

-di abetes. 25 The invention further relates to the use

of conpounds as defined above for the treatnent

dndirmthpr emgbtlimenotheimeasss rthiéhodl SR ES 82 tP¥arment
PTP;/B inhibitors. ., Preferred exanples of such diseases

a7 praatiopidisesses whiddarsrmadglated bp@TP1B inhibitors, which
method comprises administering a compound as defined above to a human or

animal. Preferred examples of such diseases are diseases which are based on high

blood glucose concentration, particularly diabetes.

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
preparafion of medicaments for the treatment and/or prevention of diseases which
are modulated by PTP1B inhibitors. Preferred examples of such diseases are |
diseases which are based on high blood glucose concentration, particularly

diabetes._ Such medicaments comprise a compound as defined above.
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gl ucose concentration, particularly diabetes. 30 In
addition, the invention relates to the use of
nds as defined above for the preparati .

(fr'e |@6ajllﬁeggrs1ts for the treatnent aztr{d/or preventigﬁT@FmOWm”S

di seases which are nodul ated by PTPi B inhi bitors.

Preferred exanpl es of such di seases are diseases

whi ch are based on hi gh bl ood gl ucose concentrati on,
particularly diabetes. Such nmedi canents conprise a

g%gpound as.def ined above. V)é) 2004/ 101569 -27-

1 GOPARR AN 1B RIh L pR adeiniskaed pFaliyireptallsinor parentally,

logs. gt ieRbBER iR AhhYoul3e b

o e bE el S Ak taler,
itFrsgeraety) gr sblingualy der asdphalroalogidal prepuahtiyns. ofapsules,

| oagi cal preparations.. Capsules, 5 tablets, . . .

R0 AL 1 C 8o LR AL 905, CRRSULES s Syt aBl SLS: njecion
SuPAs] Byd @Fops, BAIOEE b10bra§ AbMii PR Sre %Xﬁn?ﬁé&ﬂﬁzacﬁﬁh‘f&f‘aﬁon :

r spray solutions are exanples of adm niStration

@fHE. Intravenous, intranuscular, oral or inhalation

adm nistration are preferred forms io of use. The

dosages in which the conpounds of the invention are

doirenesdey, éttramusetliberaler RiRHoteRaRdsaaHbAAre Btdfefred forms
of the,gﬁgﬁgl fic .,active ingredient, the age and

3 Giitr SAZHS 1B ehightheeamppandhel mgvgmtion are administered in
oAt P RepDRTBY e MG HPL SRR DB, the age and

requirements ofgheentient aiod dyesiodt odbdutinistiation. | DOsH¥84 kiay be

%o% Vei ag)t per dag are preferred, with 15 dosages of .
Ssmied By sty oayeRionl TBERTS @ Il JossrEmising alinakirials. In

izBNGal | | ; -

R Lo e St R BBAE e oy are preferred, with

apsagssiofa-2mgikg pkr dax bepgurattiofilatlyeprieferest.i on and a

phar maceutical ly acceptable carrier. Such conpositions

may be fornmul ated by any 20 conventional neans.

Tabligtentdn Sirdhet %%&i%‘bkf&?ﬁfa@éﬁﬁ&lﬁgfdgﬁﬁiﬂnﬂhﬁg Ebr¥rain a

fillers, _carriers or diluents. Liqui onposi tions

pharpacetinallyesieptive anpunh of & compofing of she tiveation and a

-m i I i on. .Capsules. can,.contain a
PR hp B Rl A Bub e B o P reS eR o BE pry e Tormulated by any
cogveadionnl mdzust TabIEs 6r chdnaVaes AP EONIaNY a8k bYESA8Ss, fillers,
wel | as substances usually used as preserving,

SRIEWITH OF CRgentoi ldguideconepetinomycamide, 76T exarnplef yit thy: form of a
gl‘.r%glgés ﬁ\rragt?cr-l\éﬁ%tjfi%l?%og(ﬁgﬁf (Ez&{su‘fe%r LMot LR Cihickener in
addition to the active ingredient. Furthermore, flavor-improving additives as well

as substances usually used as preserving, stabilizing, moisture-retaining and
emulsifying agents as well as salis 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.



ot her additives can also be present. The previously
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or inorgani c substances, e.g., ~ 30 water, gel &F

| act ose, starch, magnesium stearate, tale, gum arable,

pol yal kyl ene glycols and the |ike. WO 2004/101569

-28- PCT/ EP2004/ 004978 Oral unit dosage forns, such

S} wmit eosagmioroup sutless tabl e endhlapseies] Iﬁ'efexfabﬁﬁrbhchﬁajﬂ from 25

| of a conpound. of this invention.
c {Ogllﬁj ncgg Bloéqggar](éorpﬁf? Bﬁ‘ﬁiogﬁls RV chg eempgunds of the invention
oonyMvengiepaatd b adaventond) rAGERN dance with this :

i nvention, the conpounds herein as well as their
pharmaceutically acceptable salts are useful in the

%?g%ﬂog{i%ﬂg%e 8?[51\;@2516 iingfg:ﬂglfgﬂt i}l}lglq%gr?,ﬁo%%%ﬁ%géﬁ és(ejxgrfeill\/i ats _r‘gheir
Phatimateugivallpasagitabledals e hE@zuPﬁf}%g ntol OF 'rg{?eﬂtﬁiln of

at associ.at ea:jfm,\%th di abetes. 10 osage can var
LERTST aRraeals bigad gluessecmmegriratiane At prdierred indication
ARBpLIStRTWES, + WeTe [BYA ujrements,in.eac
particul ar cgggﬁ e,f%ﬂtlﬁg&#gégéfsg&at?saﬁomaimhs@ £tesn,
the dosage for adults. may vary from about o0.0i ng to

W00 er..day aof _a conmpound of fornulas | ‘or
ﬁ?é)&@aggfcapﬁgrg&p@gwﬁg limgjtappdnilloff caurse, have to be adjusted to
thbandBcBu]i I her eqf .., The dai.l
dosage may rggﬂé%lrxn]’%%%g{tﬁe%é%epa%ﬁ ?gk’% Ayt g[fnotg§ &age of H¥31
adinyingeiantden abe dasdge foradilisirnay vAlyeEroRRSouk o1 rrEg[aﬁav dexbout 1000

cat ed.

Iﬁhz&.ﬁg Ogéceeded e thii is found to be indi

conpouAdeEe H0Efas Igillper efdhefcartespedding amount of a

pthenmethadsihyoiceept 1 iven in the .

e@nﬁl es or }%/ . aE a#%%g%yg?hﬁgfgﬂ%g@? %M@%ﬁ%&aﬁhe administered as

SPRe AP&h OF Shdivideshdosess andin additiong tied upgadith@ncast 458 be
2:Pers killed in the art. Starting

e%%ﬁﬁ%e%%?ﬁf%@%ﬁt& a’éﬁ*‘i-y avai |l abl e or can be

prepared by nethods anal ogous to the nethods given

T&%l ow, kﬁ/r&iret hods described in references cited in
EOPBRURSS Gformylainph bs mamfagtured bpdse krahpds Hiven below,

e oS seRTh th Viflpp [ ey sudlodtsaanihodenappropriate
ri@%og\gomgﬁﬁgﬁfgghe VEARQRA 2EREPBR stéfk are known to a person skilled
i1 r art.zgtar{ing 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.

A particular method for preparing the compounds of this invention is described in

| the following schemes.
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SCHEME i |26Ag2SO41n NH DDQ NH DI\/F EtOH NH RT 98%

79% 02N 02N \ 1 79/0 O2N | 1. Fe, NHACL |
in MOH H0 2. HCl in MeO N quant NH

&Y - + /1 E Diglyne, HZ N/ CMTQ‘I”P%OOWOW’S
59/0 1 CIH2 H2NNIH2NN\I83%HN\I HV1L YV d

IV J Schenme 2 bel ow provides a general synthesis
step, and the exanples provide a detailed description
SCHEMEchermati ¢ met hods. SCHEME 2 NH2 NH2 N, NH

NaOH, Ra-X NRa N- H2ZNN | HZN-N I | VI VI RX, NaH
H N R R'NR - R NRL__NNRa NNRa NRa
. [2, Ag2804 in
NH  DMF, EtOH
AT 98% %
OuN O.N 9/
] _ il
1. Fe, NH4C!
in MeOH/H-0
2. HCl in MeO
quant
NaN(CN)s;,
/ Diglyme A DMF(, N2)2RT
59% 83% +
HN

Scheme 2 below provides a general synthesis step, and the examples provide a

detailed description of the schematic methods.

SCHEME 2
NH,
NH, =
i, NH  NaOH, Ra-X . N-Ra
HN" N I HZN)\N E
Vi Vil
1 RX, Nai
Ho R Row R Fouy
N-Ra N-Ra TN
N= + N N NZ N-Ra
PN s BN
HaN™ N [ HoN™ N i HN \N |
vill g
AT B (OH)s,
Pd (PPha)a,
DME, E1OH,
NazCO;;, H20
Ho B Ravp- R Romyy P
/,[\i/ N-Ra +/rl\l\/ _Ra_l_ NZ N-Ra
H2N N Ar H2N N Ar HN)QN Ar

R



HONN 1 H NN HNN | VIl R3 AT B (OH)2, Pd (PPh3)4,
DVE, EtOH, Na2C03, HOH,NRL RN Rl _ R2 NRL N

MNNRa NRa + N i AT H2NN AT HNN AT 1
WO 1580, 101560 - 30- PCT/ EP20BA/ 004978 ComBSEWé’z?Or““OWS
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A mxture of silver sulfate (loo g, 0.32 nol) and
iodine (82 g, 0.32 nol) inN Ndinethylformam de (700

n.) and ethanol (1400 nL) was treated wth
Gompm&m -Alirtiyihre of hﬂveﬁr@@kiaté (1 ?Q n%%) &ﬁli)lodlﬂée(& £,0.32

f @ndﬁ acﬁlbn tﬁ@?‘?ﬁm%@% r@rq(/a\g%-ﬂ @@d\/ﬁthﬁn@ (ﬁyDOanbl wiae treated
Wﬁtﬁh SrfitrotS gtd% hy@%- fHQﬁﬁB{%ﬁgﬁdg o(II; 2%3?%1‘3\,\2@&3 TFE 1@@ N mixtire was

of approxi mately 500
grrRd &ti250R fanusdyfileoe and the titiet pad evasbkawigneliyacetate. The

ﬁh%e?ﬁ%g satF g d aguequs di um chl ori de sol uti on
CRERHE HO&P@CY%P%D@@ appsoEienatebt 2ep byl This
iOlhhbﬁtWMreéiﬂa heith W'lth ﬁ@ﬁ@éus%hlﬁﬁf R EHMEL SR on 80 mI)

(ﬁed in vacuo to afford
ddaturaped aquepug-saiting chldride sadatien (o0 88LY “ghe: resultln

%%gﬂ)f% %y&gcoﬁegﬂ%ﬁ@%aindﬁ}j xlr\;sg%g{ wgngllvmsrgte%%l o eum ether, and
diidd 717 va8ud bo @ﬁdrds;r—m&d)-g-rﬁﬂ@ﬁz %Ldﬂﬁvdroﬁﬁe—frk II?'F@%R g, 98.9%)
%fa‘fh(i%%?f@ thNMRZ{I%@Q:%d mMHzic&)Ba&(ﬁ  ¥52.90 B4, 1H), 7.80
(§f5 25C éa%g tl:i?é? r&%’l %Q%%CPQ ), 53] (’f' 7P 0%, 2é), 3-1mT)t, J=8.60
Bz,2H).chl or o- 5, 6- di cyano- 1, 4- benzoqui none (13.6 g,

59.9 mmol ). The resulting solution was warmed to 65C
and air was bubbled through for 1 h. An additional

R r R bRih of Ziode-synismacr e 8 adgle B & 517
R jn ethanol (1200 mL) and isopropanol (20 mL) at 25°C was treated with

2,3-dichloro-5,6-dicyano- -1,4-benzoquinone (13.6 g, 59.9 mmol). The resulting
solution was warmed to 65°C and air was bubbled through for 1 h. An additional
0.57 equivalents of 2,3—djchloro—5,6—dicyano—1,4~benzoquinone (6.8 g, 29.9 mmol)
was added and the reaction was stirred at 05°C for another 2 h before being
concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh,
90/10 toluene/ethyl acetate) afforded 7-iodo-5-nitro-1H-indole IH (13.07 g, 79%)
as a yellow solid: *H NMR (DMSO-ds, 300 MHz) § 11.82 (broad s, 1H), 8.59 (d, J =
1.83 Hz, 1H), 8.30 (d, J = 1.83 Hz, 1H), 7.61 (t, J = 2.93 Hz, 1H), 6.90 (dd, J, = 1.83
Hz, J» = 3.30 Hz, 1H).

Compound IV: A solution of 7-iodo-5-nitro-1H-indole 11X (20 g, 69.4 mmol) in
methanol (650 mL) at 25°C was treated with a solution of ammonium chloride
(26.1 g, 485.8 mmol) in water (550 mL) and iron powder (13.6 g, 242.9 mmol).
The mixture was heated to 100°C under a nitrogen atmosphere for 5h. The
resulting mixture was filtered through a pad of celite and the celite pad washed
with hot methanol. The filtrate was concentrated in vacuo and the residue was
partitioned between methylene chloride and water and separated. The pH of the
aqueous layer was adjusted to pH=10 with ammonium hydroxide and extracted

with methylene chloride. The combined organic layers were dried over sodium



was added and the reaction was stirred at 65C for
another 2 h before being 20 concentrated in vacuo.

wdb@shozhs omat ogr aphy (Merck Sidjica gel 60, 2384992004/004978
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mesh, 90/i0 toluene/ethyl acetate) afforded
7-iodo-5-nitro 1Hindole Ill (13.07 g, 799 as a
yeI low solid: "H NI\/R (DVMBO-d5, 300 MHz) 6 11.82 (broad

fl ? = 1.83 Hz, | ,830(d J =1.83
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solution of 7-i0
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fh’l{&cle@)éaa mﬁﬂg@ Q8 hagadss, eHD; 1.86 &adJ £hetHyz| 16) pags (i, J = 2.74

con’czﬁf ?\344 @ :j tﬁagg@ ?t@ (tdféigilj’ijgt S‘B’aﬂ—l 93 Bigett)-

bet ween et hyl ene chl ori de and water and separ at ed.

\'Ix'fe pH of .t he _aqueous |ayer was adjusted to pH=io
QIHP%%%N : fhsHydeBaf delodad ndales-wtiminethydrothlpristed V (24.6 g,

SOdI ur%{%i % %%y%%gﬁo%%%aégﬁ %Bﬁ@dﬁe ﬁg‘f et with sodinm

shi¢sfamteidé (18. 6rged09&ﬂﬁ1cﬂp ﬂI:l@@fda@h@ﬂ DhiRtVRCNEs Warded to 50°C for 2
qu 3 . ThIS lution was_treated with a
%?&\?EBE’&E 1%}/6?%% rﬁ%%d&emamd withi watgr d5aaenkhdlhe
%&Miﬁﬁ Bhuread b
R T oo (R B B oot & W UG e
E@Hﬁ‘dl]?@aﬁpﬁat‘feform(&gjfﬂ’?}mpt‘eE}plmd@wab‘rcoﬂl&‘btéd5 ﬂl?ﬁglﬁﬁlaald washed
roc o qu ray sol.i
N?@%i BF%%O@%F é&) % (7119%9ﬂ1%‘6¥1§%5§f Devppidige 35(22.59 g,
PO 1 116
@@,/gaefé @ftﬂ)ye w%%ﬁ@ *?Wf@(%@sﬂi db,% Méﬁ@% S g2 ‘h]road s, 1H),
18%@311912(1 s.m S 724@@ I—& 189 Hz, Chypad, V:= ASSAYtiIoN 7.35 (t, J =
7 ol ochlor de 1V (24,6
ot s PifBra ST DB Ao g, | Ve (2 8
vvas treated with sodium dicyanam de ( 18 6 g, 209
gm) Tereactlon m xture was warmed to 50C for 2
H&Eﬂ\’é\@ﬂ ab saluben e orcyamer N- EW%IGC’@SIHtmdDIﬁaﬂmamﬂjme V (6.08
P 3 o By b DL e SRR R e g 5
The reaction mixture was cooled to 25°C, the resulting solids removed by filtration
and washed with methanol. The filirate was concentrated in vacuo to give a brown
oil. The residue was dissolved in methano! and then absorbed onto Merck Silica
gel 60, 230-400 mesh (25 g). Flash chromatography (Merck Silica gel 60, 230-
400 mesh, 90/10/1 methylene chloride/methanol/ammonium hydroxide) afforded
6-iodo-7H-pyrrolofs,2-f]lquinazoline-1,3-diamine VI (3.61 g, 59%) as a brown
solid: *H NMR (DMSO-ds, 300 MHz) § 11.36 (broad s, 1H), 7.45 (broad s, 1H), 7.43
(t, J = 2.93 Hz, 1H), 7.20 (s, 1H), 6.74 (broad s, 2H), 5.78 (broad s, 2H).

Compound VII: Typical condition used to carry out the alkylation of derivatives VI
with a variety of halides (e.g., RaBr or Ral, where Ra is defined above) was in a
suitable solvent such as ethyl ether or DME or tetrahydrofuran or DMF using

suitable base such as sodium hydroxide or potassium hydroxide or lithium



yel l ow precipitate fornmed. The precipitate was
collected by filtration and washed 15 with water to

W(_?itfo@/&&’b&i cyan- N-(7-iodo- 1H i ndgl- 5-yI )gua”' dbg%/}z\‘zommoms
g,
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83% as a light yellow solid:
(DVSO-d6,” 300 MHz) S 11.02 (broad s, 1H), 8 89
(broads, 1H), 7.46 (d, J = 1.83 Hz, 1H), 7.37 (d, J =
ij.ﬁs Hé 1H), 7.35 (t, J = 2.56 Hz, 1H), 6.85 (broad
ydpgsgide gt Bpnperatutes rangingsrou -789C o 35%6 toprotiey thegiodo-7-

?%gyﬁ %@I g:!)ci& gIﬁl%dﬂf‘S“&h%W& ne V (6.08 g,

18 7 mol) in 2- rret hoxyet hyl ether (50 nL) was heat ed
175C({%L132'E§ The reaction nm xture was cool e
Bresulgnd -iee-r+ @H@dﬁ&{mmq)ho{wrﬂaﬁmazohne—l 3-
@E‘ﬂn ) dq
e e
selyedueichess ethybetheedriDMBrtrhatrahydmduttreor EME I‘ulsmg with suitable

B el R hd SR of ﬁn £330 2 R Ay, Ra Br or R,

%g F‘igi ?%’511@/1@1 KBRQBéJrG AefiREd RS HBERR Rl YTARRE Yl substituted the

é-iodadz- a%rby&@moéol‘zz,z Shaviiweap Gheies-digmd aMIEEVI
(3.619,59% as abrown solid: 1H NVR (DMSO d6, 300

MHz) 8 11.36 (broad s, 1H), 7.45 (broad s, 1H), 7.43

(t, J = 2.93 Hz, 1H) 720(s 1H), 6.74 (broad s,

2H), 5.78 broad s, . 2H). 30 Conmpound VII: Typi cal

EOMRY s @élete@u@&pgyemnomqa@ b ¢ayriedi @t hyf a conventional aryl

SRR YA SO LLFL P S48 i, BB Com.

19Byent 5331,(('5) SuslhyPuRthel Apsl. M&g‘gﬁ,rﬁiﬂ@ﬁ%@qc) Suzuki
using suitable base such as sodi um hydroxi d
SFG%%1 Ré- 803 d @467-2488hidindiieho gbal. 16 18waB Chyzn 1992, 57,
1 7 rangi n
Promrae Vo oac T HERRL o AIRARBI G590 86
al kyl - 7H pyrrol 013, 2-f] qui nazoline-1, 3-diamne VII.
e resul tant -

ST RaLtondltigys hed Pyl oSt spat oo V1B e s o
dirRal 2191 M hei%!r@afotﬂﬁéhé (]%h Ky baked E@g “ﬁfei?etrcs‘_% § A0hed as
Y, g e

tenperature In a swta ent suc
rijIEEccaxplngtpzermyﬂr of aqmous maﬁm/Euahsamgadmhln bmlrb@liﬂte or

a%si%@aé% #E‘%X ﬂy%m@ﬁg o2 ﬁégtr | I%a‘lllgé\ﬁ B Io%?;;’ palladium
%aly@g(zflb@ rﬁ@fe‘ %? Sudb ey fotrakish S Ny IR s pHthe Phaliidium (o) or [1,1-

substi t ut ed

bmﬁ@@beﬂﬂahlzwhm@"pfyrmodénﬁ[]él,chlofrpmal}mdzm(ﬂé ih Bsuitable solvent
Suckl 4d aqueous ethanol or THF or DMF or ethyleneglycol for at temperatures

'ranging from 25°C to 125°C for 2-18 hr yields compound the 6-aryl substituted 7-

alkyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine IX.

Alternatively, coupling reaction can be carried out by a conventional aryl or
hetercaromatic coupling partner utilizing Stille coupling. e.g., Stille et ai ., 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
teirakis(triphenylphosphine)-palladium (0} or [1,1'bis(diphenylphosphine)-

ferrocene]dichloro-palladium(Il), a salt such as pbtassium fluoride or lithium
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10 Conpound | X : The coupling reaction can be carried
out by a conventional aryl coupling nethod, e.g.

woYgdkigigoupl i ng nmethod: (a) Suziki et al., CT/EdP2004/004978

Synt h. Commun. 1981, 11, 513, (b) Suzuki, Puré
App!. Chem 1985, 57,1749-1758, (c) Suzuki 15 et at,
Chem Rev. 1995, 95 2457- 2483, (d) Shieh et at, J.

ghg. .é:he.,m 199 379-381, (e) Martin et at, Acta

% 18T %@d@% solvgni such Er%fﬁHEamr BdHADY Bdiydene glycol

0 l.ud
e tenB Al R tn e AR B a1 b i R b substituted
oraléyi-gEBpyerolp(s, aﬁﬁlqnma%lms-xjgidlmﬂq@mzo aryl) as

coupl ing partner, in aqueous base such as sodi um
rbonat e aSSI m car popat e or_ barium
RGOS PRI pr8RgH Sl EaD: Gwerel et sieps, and the
@ﬁhﬁipléé fRi20a ﬂ@{zﬁ‘le@@de%éﬁ 88 of the schematic me ods ,
tetral ds(tri phenyl phosphi ne)-pal 'adium (o orﬂfl
SGCHdiMIR8y | phosphi no) - f er r ocene] di chl or o- pal | adi un(l I
), in a suitable solvent such as aqueous ethanol or

.THE or DMF or ethyleneglycol for at tenperatures 25

rangi ng =2 5C to 125C for 2-18 ﬁltl yi el ds conpound

the 6-2 Dt i t uNathH -Ra-X 2 [

al kyiN oI o[ 3, 2-flquingzol i e NrRAe 1 x

9 Peglw,  coupling reactionjcan carried out by
nv tlonallaryl or het eHgR ot oypl i ng

partner Milizing Stille coupling. ev[;., Stille et

al ., Angew. 30 Chem Int. £ Jpgl 4. 1986, 25,508.
Typi cal conditions used to SPM u the Stille
reaction include the use ofm@p_:l Etgf-fg nost annane as the
coupling partner, pall adi um@et)g,lﬂé ( 2-20 nole %
such as tetrakis(triphenyl phosphi né)-pall adium (0) or
[i,1"bis(di phenyl phosphi no) -

ferrocene] di chl oro-pal I adi un(11), Né;saty such as

pot assi um fluoride or |ithiumWD _2004/[1045568% - 33-

PCT/ EP2004/ 004978 chl oride, inNg& s abl e anhydr ous
sol vent such as THE or etLh epe~gl ycol for at
tenperatures ranging from 28'[2]\{0 “f 0AAT2-18 hr

yi el ds 6-aryl substituted X

7-al kyl - 7H-pyrrol o[ 3, 2-f] qui nazolji ne-1, 3-di am ne I X
Scheme 3 bel ow provides an alter atgbyq}‘% gener al
synthesis steps, and the 5 exa Sp UI de a

det alH-Iq\tiJ mescrl ptionmf tmg sche ti ﬁ:{rret hods SCHEME
R4

N- Ra _ N Ra
+ /

X1
Compound VII: Typical condition used to carry out alkylation of derivatives VI
with variety of halides (e.g. RaBr or Ral, where Ra is defined above) is carried out

with suitable solvent such as tetrahydrofuran, DMF using suitable base such as

sodium hydroxide at temperatures ranging from -78°C to 25°C to provide the 6-
iodo-7-alkyl-7H-pyrrolol3,2-flquinazoline-1,3-diamine VII.

Compound X: The coupling reaction can be carried out by a conventional aryl

coupling method, e.g., Suzuki coupling method: (a) Suzuki et al., synth.commun.
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NRa ----- )-- NH2ZN NI H

2, Pd (PPh3)4, DME, EtOH,

H2Nz- N4\ Ar  RX, Na

-NR2NR. R2 N1 Ra Ra N-R§4 + + N~ WNNWC%%&IWMWS
6R, Ar HNN Ar R Xi 3 npound VII: Typical condition

used to carry out al kylation of derivatives VI 1o

vvlth variety of halides (e.g. RaBr or Ral, where Ra is
aeBitnédy 5&80&@) Stisulg apureathdbdppl. Wiitel:. sng&s;bj;e 1&@-\1%&, (¢) Suzuki

e R GG TG TR T

BGQ-ZM {® Mﬂﬁrﬂ@f&h@&cﬁa Chemica Scandinquica. 1993, 47,
i odo- 7-al kyl - 7H pyrrol o[ 3, 2-f | qui nazol i ne- 1, ? di gm ne

NH2 NHz N NH NaOH, Ra- X
NNT vi 2 vii A B (

. VII. 15 Conmpound X: The coupling reaction can be

ST iR AL APl At SRR TPYIT e i e

sithetharyd omrheter V6 @08 BOIHOacidbr Rt ER20NAEROA9T8dcfined as
aryl) as coupling partner, in aqueous base such as sodium bicarbonate or
potassium carbonate or barfum hydroxide or triethylamine solution, a palladium
catalyst { 2-20 mole %) such as tetralds(triphenylphosphine)~palladium (o) 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 ©C to 125 °C for 2-18 hr yields compound X. Alternatively,
coupling reaction can be carried out by a conventional aryl or heteroaromatic
coupling partner utilizing Stille coupling. e.g. Stille efal, 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
ietrakis(triphenylphosphine)-palladium (o) or [1,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(I), a salt such as potassium fluoride or lithium
chloride, in a suitable anhydrous 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 X.

Compound XT : The compound X is then farther alkylated at to -50°C to room
temperature with suitable base such as sodium hydride and variety of halides (e.g.,
R:Br, R2Br, Ry Br or Ry I, R, Ryl, where Ry, Ra, R are defined above) vields mono,
di~ or tri substituted compounds X1. The control of alkylation can be controlled by
selecting the appropriate equivalence of the halide used.

The invention is illustrated by the following Examples. In the Examples, Examples
2-22 was carried out by the procedure of Example 1 and Examples 24-42 was.

carried out by the procedure of Example 23.



1981, 11,513, (b) Suzuki pure and App!. Chem
1985, 57,1749-1758, (c) Suzuki et al., Chem Rev.

wad9shma0¥ey 2457- 2483, (d) Shi eh 3t~ al., J. Og.Pc%%Oguooﬁig'Tg‘
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1992, 57, 379-381, (e) Martin et al., Acta Chem ca
Scandi navi ca. 1993, 47, 513. 5 Typical conditions used
to carry out the Suzuki coupling of VII includes the
use of either aryl or hetergaromatic boronic acid or
esters (e.g. where Ar is d'gﬁﬁéﬂgééﬂiaryl) as coupling
partner, in aqueous base such as sodi um bi carbonate or
pot assi um car bonate or bari xi de or
triethylam ne solution, a pgg%g%ﬁgg% catal yst ( 2-20
mole % such as tetral ds(triphenyl phosphine)-palladi um
(@) 20t3-2mino-7-methyl-6-thiophen-2-yl-7H~pyrrolo[3,2-flquinazolin-1-

[ A, L. biys(.di ph hosphi no) - f errocene] di chl or o- pal | adi
o qu)‘étﬁlaﬁoﬁ{ﬁ&{hg Ioé.ce@&Ia\%iﬁaltsuch as aqueous

et hanol or THE or DMF or ethylene glycol for at :
tenperatures ranging from25 Cto 125 C for 2-18 hr
yi el ds conpound X. Alternati V?H coupling reaction

can be carried out by a convenfional aryl or
het ercoaromati ¢ coupl i ng par trer
coupling. e.g. Stille et al y
15 Engl., 1-986, 25, 508. Typicd
carry out the Stille reaction’
or ganost annane as the coupling par
catalyst (2-20 nole % such as
tetraki s(triphenyl phosphi ne)-pal | adi um (o) or :
[PJ,SQ{IUBDQ(6d1q3£\?ﬁ§ll-lpﬁ@'elﬂﬁ3ﬁeﬁ]qﬁﬁlazoline—l,g—diamine VI(2.68 g, 8.24

SRR A BB o v T haeBe PR pp e Shiodipmivdroxide
emtﬁ&i%,q@ss aghyBodsuedthage (352 9hL, Vb6 hnfiIvhgne
lyco for at tenperatures ra;glngfrom 5 Cto 125

abutylagmmiymebrgmidefpatigR- A8 moohpmdthextesultfigmixture

y ' farth | kyl.ated at to -50C t
SETRARENCHo 16 | S PRl bR uh chBosnfiitathin votll. The
hycididevaantriitivhed beblediahietgsedccloride RESm LR wal3 (7o mL)

R .1, R21, R3l,. where % R2, R3 are defined

Br or, . . ef.
é‘@@\ﬁé}s dnpe wap fBrredpt-258€ oy Bo suims t Tha pragimatp swsdsolated by

tilizing Stille
wi. Chem Int. Ed.
ondi ti ons used to
t he use of an
r, palladi um

HipraliBf SAMIANi BBt Yonl 400 RN SHHED 6 Fi Y anethyl-7H-

ctihg the appropria ence 0
pyehlo[Bre-flquiratdlore-i,3-dikinist fabed, by sthesiofdion adid; :H NMR

AR aThoap Oy ENE EhD Coath or 67 %‘3123@?%3 ﬁéiﬁ,’a&la%ae;: 2.03
it J00nT 78 (BRY I ST YRS BTG AL (£ e Al © 25
A solution of 6-iodo-7-methyl-7H-pyrrolo[3,2-f] quinazoline—1,3—dianﬁne (580 mg,.

1.71 mmol) in tetrahydrofuran (20 mL) and N,N-dimethylformamide (10 mL) was
cooled to -50°C and treated with 60% sodium hydride (270 mg, 6.84 mmol). The

. reaction mixture was warmed to -20°C and allowed to stir for 20 min. before being

re~cooled to ~50°C. 2~(2-bromoethoxy)tetrahydro-2-H-pyran (300 mg, 1.88
mmol) was added, the cooling bath removed, and the resulting m'n:turé was
allowed to stir at 25°C for 6 h. The reaction mixture was then recooled to -4°C and
treated with another portion of 60% sodium hydride (270 mg, 6.84 mmol)
followed by another portion of 2-(2-bromoethoxy)tetrahydro-2-H-pyran (300 1mg,
1.88 mmol). The resulting mixture was allowed to stir at 25°C for 2 d, and then
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salt OH HNX N, N HzN N' A solution .
6-i odo- 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne Vi
(2.68 g, 8.24 1o mml) in tetrahydrofuran (loo nm) was

R R ey LS8 1 e
CetftAaNTt ol @D HE AR o5t 25 (ﬁég%uﬁ)lre%%ﬁgﬁv b)‘ryﬁ%? §FuSradient over

resulting mxture stirred at 2
FeBUnutesy afprdast e (Gegniount dndo gtedthyl-w#qyarolthe, 2-flquinazolin-1-

LB O BED I S L R v
BRMS €orf foeetie W41, TN ORGP d:ah B, Wag i sol ated by
filtration, washed with water, and dried in vacuo to
afford 6-i odo-7-nethyl -7H

' hne-1. 3-di ani 2-6 95. 59
e R A e S LR R o S
Ylemitbl-cthandY tiflnorbaeti2 208 ¢4t (gbHhe @:2%9111(11%1%%1 %ﬂ?l%ge glycol

6. broad.s,. 2H)., 5.83 (broad s, . ;
%%1}6‘%% ethep Z&O&aﬁ@;@@%@% (4.0 mL} at 25°C was treated with thiophene-

A organ et e YA 2o A LAVLRRT LTS Uil cotvon
e ooy g AN a0 €5 e g
| trea Wi % sodi ri ] ] ) . .
gy S5 BRatid Rl IRt thesesilihaamigiioes srgeentrated in

cect : . g
sdduonad] e BhiduelRkp&Mda fiy ad2eS {@eba‘ﬂg\ge%gragﬁr @@%ﬁ HPLC

to_ -50C. 2-(2-bronvoethoxy)tetrahydro-
puificatigs(2imm x waeman dedbat GembdIl copubat singanyed to 95:5

. L.ting,m A | dt [ t 25C
PR LB e ine AL o0 18 ShL 8L
m@dlyltﬂ—&ﬁbg%eﬂuztﬂé@lggﬁﬁﬁgllo Qb1 Qﬁn‘é&oﬁ?—%ﬁﬁﬂﬁﬁﬁ}ethanol trifluoro-

hydride, (2 n}:] ]
acetic acid salt as a ight yellow solid; LRMS for Cy,H,,N-O (M+H)* at m/z = 340.

Example 2
In an analogous manner, there were obtained

from 2-(3-amino-6-iodo-7-methyl-7H-pyrrolo[3,2-f] quinazolin-1-ylamino)-
ethanol trifluoroactic acid salt and 5-methylthiophene-2-boronic acid there was
produced 2—[3-Amino-7—methy1—6—(5—methy1~thiophe11—2—yl)—7H—pjrrolo [3,2-
flquinazolin-1-ylamino]-ethanol triflucro-acetic acid salt as an off-white solid;
LRMS for CisHigN;0S (M+H)* at m/z = 354.

Example 3



foll owed by another portion of

2- (2- bronoet hoxy) t et rahydro-2-H pyran (300 ng, 30 1.88
woreok)ie1séhe resulting m xture wag-al |l owed to sbii/mpboos/oos97s

25C for 2 d, and then WD 2004/ 101569 - 36-
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Combi HT colum using a 5:95 to 95:5
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2- ( 3- am no- 6-i odo- 7- net hyl - 7 pyrnpl oC3, 2-f] qui nazol i n

-1 - yl am no) - et hanol trifI r c acid salt (270 ny,

329% as an off-white solh or freebase

C13H141 N5O (M+H) + at m z 384 A soyution of

2-(3-am no- 6-i odo- 7- methyl 7H pyrrol o[ 3, 2-f] qui nazolin

Fromyj- égnmmncesha@@b-meﬂ{ﬁumwimsh«:glﬂ%xtﬁﬂg%d%%q O}FIEmmOJ—

0. 23 th |~ d
B h é’h%ﬁlhlgﬁ&ba %n%ﬂfg i%%g\%& &ﬂ@&%rmchp@ﬁmewas

AR QAR Lo IR A AN nsotin o
Yléﬂnabh@(ropmpheﬂ)thﬁhoscphcﬂrtej agidIshhchis @i &6 wHibe SUMILRMS for

GBS AR A 8T concent rated i n  vacuo and-

t he residue suspended in acetonitrile and water and

- filtered. HPLC purlflcatlggﬂggéhggp1x | oonnn Zor bax
Conmbi HT colum using a 5:9 15
acetonitrile:water: 0.75% TFA gradi ent over 15
m nut es) afforded 2-(3- an1nqr7
met hyl - 6- t hi ophen- 2-yl - Y. r0|ON3d2 f]qui nazolin-I-y
| am no) - et hanol trifluoro- aC|d salt as a |ight
yell ow solid; LRMS for G ) + at nfz = 340.
Exanple 2 20 In an anal ogous na"na there were
obtained fOH HN IPN, N H NN &from
2-(3-am no- 6-i odo-7-net hyl - 7H-pyrrol o[ 3, 2-f] qui nazol i n
-1-yllam no)- ethanol trifluoroactic acid salt and

ne-,2- oro c acid_there was
Frol% t6hf/0cfo 7,?%01%1-’{131116 thyl-7 -pyrrolo[g,z—ﬂquinazoline—1,3~diamine and 2-

(triflnoromethyl)benzeneboronic acid there was produced 7, N1, N1-Trimethyl-6-(2-
trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f] quinazoline-1,3-diamine trifluoro-acetic
acid salt as a white solid; LRMS for CaoH1sF3N5 (M-+H)* at m/z = 386.



pr oduced
2-L3- Am no- 7- et hyl - 6- (5- net hyl - t hi ophen-2-yl)-7H pyrr

WOQb@l[/ﬁ;ﬂ;gZS f]1qui nazolin-1-yl and®e] - et hanol  pCT/EP2004/001978

10

i5

trifluoro-acetic acid salt as an off-white solid;

LRVS for CL8HI9NS0S (MtH)+ at miz = 354. Exanple R WO
2004/ 101569 -37- PCT/ EP2004/ 004978 ~OH FI N 66N, Fr om
3- (3- Ami no- 6-i odo- 7- net hyl - 7H pyctrol o[ 3, 2-f] qui nazol i n
-1 -yl ami no) - propan-1-ol t "IQBL%5acetic acid salt
and t hi ophene-2-boronic acid there was produced
3-(3- Am no- 7- net hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] q
ui nazolin-i 5 ylam no)- propa i-ol trifluoro-acetic
acid salt as an of f-white s0 i df” LRVB for C~3HLONSGS
(MrH) + at m'z = 354. Exanph& ¥ "X N HzN" N\ I \ F
Fio From /k
6- 1 odo- 7, N1, N|-tr|nethyl 7FprrFoI 3, 2-f]qui nazol i ne-
1,3-diamine and 2- (trifluorong Ty benzenebor oni ¢

acid there was produced 7, N1, Ni - Tri met hyl - 6- ( 2-
trifluoronethyl-phenyl) -

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

Irnoint Bydereiado- 7-a:ne1ﬂny%—a'H— alsroéo[tglm— flerudmd ziotin e LRV fxmine

1%%‘@1 SF3 I\g CReEr %‘5 ¥ a@( 5@1@@?&%&]}{?&%%% q(qll %)ggx%cﬁqd fhere was

rodbcéd ND-Ethyl-7-methyl-6-(2-trifl thvl-phenvl B
IXN1 Et hyl - 6- i 3dg- 7-merh I( 7H gff?%ﬁeo SR )-rH-pyrrolol3,2
flquingralinera.3-diamine trifluoro-acetic acid salt as a whlte sohd LRMS for

C20H18F3N5 (M+H)+ at IIl/Z = 386.

Example 6

(Example 6) From 3-(3-Amino-6-iodo-~7-methyl-7H-pyrrolo[3,2-flquinazolin-1-
ylamino)-propan-i-ol trifluoro-acetic acid salt and 2- ‘
(trifluoromethyl)benzeneboronic acid there was produced 3-[3-Amino-7-methyl-6-
(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-flquinazolin-1~ylamino]-propan-1-ol
trifluoro-acetic acid salt as an off-white solid; LRMS for CayFlooFsNsO (M+H)* at
m/z = 416.




5 trifluoro-acetic acid salt and
2-(trifluoronethyl)benzeneboronic acid there was

' wWproduase - 39 - ' PCT/EP2004/004978

10

15

20

N1- Et hyl - 7-met hyl - 6- (2-trifl uoronet hyl - phenyl)-7H pyrr
ol o[ 3, 2- f]quinazoline-1,3-diam ne trifluoro-acetic
acid salt as a white solid; LRVS for C20HL8F3N5

(%gl = @%@(%%I’@s(s thm ‘log_lPYTHTNl '\E’B 2-%ql_u|§rl}|;_'z’;\|01}11—’l7'-yl) ethanol

Erﬂﬁmi‘@qaﬁ@t-ltﬁa¢1@®@1t7aﬂ@£Wﬂlﬂgﬁoﬂéﬁﬂbgé&e%e%%ﬁaaﬁ?d fifbre was
-1 - 0) - propan-|-ol trifluoro-acetic aci
éﬁé‘d‘i‘ceﬁ%&ﬁfﬂl@@ lﬁ}&ﬂlhbnzané}(ﬁ{bnﬂuommdthjﬂqﬁ]mmppyrrolo[3,2—

%@?#??ﬁ ?ﬁé@aﬁl%l %%ﬂispsc}/ 3(%%% Fq}t as an off-white solid; LRMS for

[@;Hzoﬁ']gﬁgmlﬁhkmbmtrmyhamﬁr@o] propan-1-ol 15
trifluoro-acetic acid salt as an off-white solid; LRMS

for C21H20F3NSO (M+tH)+ at mz = 416. Exanple 7 \N -
/[-OH fN J(N~ . HA N\ | \ Example®004/ 101569 - 39-
PCT/ EP2004/ 004978 From

2- ( 3- Ami no- 1- di met hyl am no- 6-i ggdo- pyrrol o[ 3, 2-f] qui naz
olin-7-yl)-ethanol trifluorgﬁgetlc acid salt and
2-(trifluoromnethyl)benzenebdr oni=a _a/en—@kthere was

pr oduced
2- L3- Ami no-i - di met hyl am ng,gG- trifluoromethyl - phenyl
)-pyrrol o[ 3,2- f]quinazd¥i n?7-y1]
trifluoro-acetic acid salt as ah-oi#-white solid; LRVS
for 5 C21H20F3N50 (M+H)+ at nfz%*= 416.

From 2-{3-Amino-7-(2-hydroxy-ethyl)-6-iodo-7H-pyrrolo[3,2-f] guinazolin-1-
vlamino]-ethanol trifluoro-acetic acid salt and o-(trifluoromethyl)benzeneboronic
acid there was produced 2-[3~Amino-7-(2-hydroxy-ethyl)-6-(2-trifluoromethyl-
phenyl)-7H-pyrrolo[3,2-f] quinazolin-1-ylamino] -ethanol trifluoro-acetic acid salt
as an off-white solid; LRMS for CoiHzoF3N;00 (M+H)* at m/z = 432.

Example 9
HO
I
KN —
F

H

From 3~(3-Amino-6-iodo-7-methyl-7H-pyrrolo[3,2-f] quinazolin-1-ylamino)-
propane-1,2-diol trifluoro-acetic acid salt and 2-(trifluoromethyl)benzeneboronic -
acid there was produced 3-[3—Amino-7—meﬂ:1y1—6-(2—triﬂuoromethyl~pheny1)-7H-
pyrrolo[3,2-f] quinazolin-1-ylamino]-propane-1,2-diol trifluoro-acetic acid salt as
an off-white solid; LRMS for CoiHaoF3N:On (M+F)* at m/z = 432,

Example 10



10

15

Exanple 8 10H HN OH N HN' NF F From
2-L3- Am no- 7- ( 2- hydroxy et hyl )-6-iodo-7H pyrrol of 3, 2-f

wd moi/mazel i n-i 1o yl am no] - et haddl trifl uor o- apete2004/004978

acid salt and 2-(trifluoronethyl)benzeneboronic acid
there was produced

2-[3-Am no-7-(2-hydro_xy-ethyl)-6-(2-trifluoronethyl -
phenyl ) -7H pyrrol o[ 3, 2- f]qU|nazoA|n i -yl am no] - ethano
trifluoro-acetic acid salt asygan off-white solid;
LRVB for C21H20F3N502 (M)A at nfz = 432. Exanple g
HO HN N~ N, H, NN\ \ 15 H F [Frin
3- C3- Ami no- 6-i odo- 57- nethylN : rol o[ 3, 2-f] qui nazol
n-1-yl am no)- propane-1, 2: fiaJ ro-acetic acid
salt and 2- (trlfluoronethy benzéngbgyonic acid there
was produced .
3-[3-Anino-7-nethy|-6-(2-trif|uoronethyl-phenyl)-?H 20
pyrrol o[ 3, 2-f] qui nazol i n-i -yl am no] - propane-|, 2-di ol .
trifluoro-acgetic,acid salt as an off-white SO|Id

ERs 3 3—@%@@@%@7 Hrpymiolola, 2t rvipsenhin-1-yh-g-

h?gfo%y%ﬁﬁ%ﬁﬁ%ﬁ%%anépﬁﬁf’u%% ER00 04 Bag OH N -
(trifluoromethyl)benzeneboronic acid there was produced 2-[[3-Amino-7-methyl-
6-(2-triflnoromethyl-phenyl)-7H-pyrrolo[g,2-flquinazoclin-1-yl]-(2-hydroxy-ethyl}-
amino]-ethanol trifluoro-acetic acid salt as a light vellow solid; LRMS for
C2oHaoFaN0, (M+H)* at m/z = 446.

URE)

Example 11

From 7,N1~Bis—(2—benzy10xy—ethy1)—6~i0do—7H—pyrrolo[3,2—ﬂquinazol‘1ne—1,3—
diamine frifluoro-acetic acid salt and 2~(trifluocromethyl)benzeneboronic acid

there was produced 7,N1-Bis-(2-benzyloxy-ethyl)-6-(2-trifluoromethyl-phenyl)-
7H-pyrrolo[3,2-flguinazoline-1,3-diamine irifluoro-acetic acid salt as a light yellow
solid; LRMS for CasI{32FsNs0» (M+H)* at m/z = 612.



HNNFF From

2-[(3-. Am no- 6-i odo- 7- net hyl - 7H pyrrol o[ 3, 2-f] qui nazol
wdféolfﬂﬁkésa (2- hydroxy-ethyl)-a#dilno] -ethanol  pcr/EP2004/004978

trifluoro-acetic acid salt and 2 5

(trlfluoronethyl)benzeneboronlc acid there was

produced 2-LC3- Ami no- 7- net hyl -

6-(2-trifluoronethyl-phenyl)-7H pyrrol of 3, 2- f] qui nazol
i n-1-yl]-(2-hydroxy- et hyl ,%._a;m&ut hanol
trifluoro-acetic acid salt as a light yellow solid;
LRVB for C22H22F3N502 (I\/H-H)+ at nz = 446. Exanple 1li
o\rl f NN/ O11 N' HNN" FiT&" F  From

7, N1- Bi s- (2-benzyl oxy-eth)7l) - 6- pyrrol o[ 3, 2-f]
qui nazol i ne-1, 3- di am ne trlfluo o-waecetic acid salt
and 2-(trifl uoromet hyl\)rb’en JJT) onic and there was
pr oduced F
7, N1- Bi s- (2-benzyl ox%‘l}et
yI) 15 7H pyrrol o[ 3¢ ofyi ne- 1, 3-di am ne
trifluoro-acetic acid salt \as~a&ight yellow solid;
LRVS for C35H32F3N502 (MtH)+#at mz = 612. WO

2004/ 101569 -41- PCT/ EP2004/ 004978 Exanple 12 O ON
PON FFF

From ({4-[2-(3-Amino-1-dimethylamino-6-iodo-pyrrolo[8,2-flquinazolin-7-yi)-

-6-(2-trifluoromnethyl-phen

ethoxymethyl]-phenyl}-diflucro-methyl)-phosphonic acid and 2-
(irifluoromethyl)benzeneboronic acid there was produced [(4-{2-[3-Amino-1-
dimethylamino-6-(2-trifluoromethyl-phenyl)-pyrrolo[ 3,2~f]lquinazolin-7-yl]-
ethoxymethyl}-phenyl)-difluoro-methyl]-phosphonic acid as a light yellow solid;
LRMS for CogHaoyFsN;0,.P (M+H)* at m/z = 636.

Exam.ple 13

From N1,N1-Dibenzyl-6-iodo-7-methyl-7H-pyrrolo[ 8,2-f]quinazoline-1,3-diamine
trifluoro-acetic acid salt and 2-(trifluoromethyl)benzeneboronic acid there was
produced N1,N1-Dibenzyl-7-methyl-6-(2-triflaoromethyl-phenyl) —7H-pyrrolo[3,._— 3
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for -
CyoHasFsNs (M+H)* at m/z = 538.



NrON HNN\ I \' F FF From

({4-[2-(3-Am no- 1-di net hyl am no- 6-i1 odo-pyrrol o[ 3,2-f] ¢
wohRaLakin-7-yl)- 5 -42 - PCT/EP2004/004978

et hoxynet hyl ] - phenyl }-di fl uor o-net hyl ) - phosphoni ¢ acid

and 2- (trifluoronethyl)benzeneboronic acid there was

produced [(4-{2-[3-Am no-1| -

di met hyl am no-6-(2-trifl uoromet hyl - phenyl)-pyrrol o[ 3, 2

-f] -qui nazolin-7-yl]- Example 14

et hoxynet hyl } - phenyl ) -di fl uor o- net hyl ] - phosphoric acid

as a light yellow solid; L.RV§,for C29H27F5N504P

(MtH + at mz = 636. 10 ExanpUé iR / \ N/ N HN N

\' I\ F From ' N

N1, N1- D benzyl - 6-i odo-i - net

oline-1,3-dianine trifluorjo-

2-(trifluoronethyl)benzensbo d there was 15

pr oduced '

N, N1- Di benzyl - 7- met hyl - 6- (2-trifkuor onet hyl - phenyl ) -7

H pyrrol o[ 3,2 f]quinazoline-1, 3-di am ne

trifluoro-acetic acid salt as a white solid; LRVMS for

BTt oot eP Bethd 2l e oo I ARBREP A amine)-

5 ethanol irifluoro-acetic acid salt and 2-(irifluoromethyl)benzeneboronic acid there

nyrrol o[ 3, 2-f] qui naz
ic acid salt and

was produced 2-[3-Amino-7-methyl-6-(2-triflucromethyl-phenyl)-7H-pyrrolol 3,2-
flquinazolin-1-ylamino]-ethanol trifluoro-acetic acid salt as an off-white solid;
LRMS for C20H18F3N50 (M+H)+ at m/z = 402,

Example 15

10

From N1,N1-Diethyl-6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3~diamine
trifluoro-acetic acid salt and 2-(trifluoromethyl}benzeneboronic acid there was
produced N1,N1-Diethyl-7-methyl-6-(2-trifluocromethyl-phenyl)-7H-pyrrolo[ 3,2-
15 flquinazoline-1,3-diamine trifluoro-acetic acid salt as an off-white solid; (ES)*-
. HRMS m/e ealed for CooHigNsFs (M+H)* 468.1617, found 468.1618.

e—



F F From
2- (3- Am no- 6-i odo- 7- net hyl - 7H- pyrrol o[ 3, 2-f] qui nazol i n

Wdiﬂ?{/hﬁ%} o) 5 ethanol trifluorg-acetic acid sghfpdfifliooiors
2-(tr u

5

10

) prqug;cé ¢-Methyl-

or onmet hyl ) benzeneboronic acid there was
produced _
2-[3-Am no-7-net hyl -6-(2-trifluoronethyl -phenyl)-7H py
rrol o[ 3, 2- f]quinazolin- I:glan1no] et hanol
trifluoro-acetic acid salt -white solid;
LRVS for C20H18F3N50 (M+H)+ at niz = 402. Exanple 15
NN HN'N\\ F F From
Ni , NL- Di ethyI-6-iodo-7-nEtE:ﬁf§Fprrrol0[3 2-f] qui nazo
line-1,3-diamne trifluor cetkc acid salt and
2- (trlfluoronethyl)benzenebo opi
pr oduced Q
N1, N1- Di et hyl - 7- et hyl - GH&%Eﬂr yorgnet hyl - phenyl ) - 7H
-pyrrolo[ 3,2 15 f]qui nazoline-1}
trifluoro-acetic acid salt as anMff-white solid;
(ES)+- HRVS me calcd for C22H1I9NSF6 (M+H) + 468. 1617,
found 468.1618. WD 2004/ 101569 -43- PCT/ EP2004/ 00+978

LN R T Y ——

ﬂllﬂﬁl?roLa&ti@' R Bat aﬁdtot{thﬁ%@f&n@ﬁﬁﬂﬁ:ﬁéxﬁ@h@aoﬁ‘@hﬁc #@hd there was
2-(trifluor orretNyll\} benzeneboroni c "acid there was
1-dipropyl-6-(2-triflaoromethyl-phenyl)-7H-pyrrolo[ 3,2-

Bl DR oRel o 2ok ool ik RBRY Dt for

Gel WGt aciz0- gapt as a V\,hlte SO|Id LRMVS for
CHH}-ZI%P%U%M i %:[r a/{ m%? = 442. Exanple 17

Example 17

Nacid there was

From 6-Iodo-~7,N1,N1-trimethyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine and
furan-3-boronic acid there was produced 6-Furan-3-yl-7,N1,N1-trimethyl-7H-~
pyrrolo[s,2-flquinazoline-1,3-diamine; EI-HRMS m/e caled for CyHiyNsO (M+)

15 307.1433, found 307.1427.

Example 18

From 6-Iodo-7,N1,Ni-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4~

20 methﬂthiophene-2—boronic acid there was produced 7,Ni,Ni-Trimethyl-6-(4-



N NN HNNO 10 From
6-10do-7, N1, N1-trinmethyl - 7H pyrrol o] 3, 2-f] qui nazol i ne-

wolody/fiig¥ ne and furan-3-Dboronisg _acid there VRAST/EP2004/004978

10

15

produced 6-Furan-3-yl-7,N1, NL-tri nethyl -

pyrrol o[ 3, 2-f] qui nazol i ne- 1 3-di am ne; EI -HRI\/S ne

caI ed for C~7H~7N50 (I\/H-) 15 307. 1433, found 307. 1427.
nple i8 N 55 N HzNN From

m@&bﬂmomewg Y1317ﬁ§@67yt01@[$,93fﬂtha:[;cﬂ1®-i Bedirnzne] (BRY+-HRMS

I h b d
o GOt AGs G e RSB e ©

2004/ 101569 -44- PCT/ EP2004/ 004978
met hyl -t hi ophen- 2-yl) - 7H pyrdsghelasg- f 1 qui nazol i ne-1, 3

I@{B 2-f]qui nazol i ne-
gnyl ) pyrrol e-2-boronic

b2

-diamne; (ES)T-HRVS- me cal cd for CsH-9N5S (M)

337.1361, found 337.1357. Exanple ig NN INN/ 10J
. e

6- 1 odo- 7, N1, N1- trimethyl - 7H-

1, 3-di amine and 1- (t-butoxyc

di met hyl am no- 7- net hyl - 7H pyrrolog{, -f] qui nazol i n-6-y

| )-pyrrole-i-carboxylic acid tert-

5 From .
aci d there was produced 2# /

utyl ester;
El -HRMS nfe calcd for C22H26N602 f 406. 2117, found
From 6-Iodo-7,N1,Ni-trimethyl-7H-pyrrolo[3,2-flquinazoline~1,3-diamine and 1-
(t-butoxycarbonyl)pyrrole-2-boronic acid there was produced 2-(3-Amino-1-
dimeﬂlylamino-7—methyl-7H-pyrrolo[3,2—f_}quinazolin—ﬁwyl)—pyrrole—1—carboxylic

acid tert-butyl ester; EI-HRMS m/e caled for CoaHasNs0s (M+*) 406.2117, found
406.2115.

- Example 20

From 6-Iodq~7,N1,N1—trimethyl—7H—py1'rolo[3,2-ﬂquinazoline—l,3-diamine and 5-
methoxy-2-thiopheneboronic acid there was produced 6-(5-Methoxy-thiophen-2-
y1)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f] quinazoline-1,3-diamine; EI—HRMS m/e
caled for CisHioN5OS (M+) 353.1310, found 353.1306.



10 406.2115. Exanple 20 \N~ N~ N HaN'" 'N From
6-1odo-7, N, N -trimethyl-7H pyrrol o[ 3, 2-f] qui nazol i ne-

Wotlﬁ,gi/gdlgg;i ne and 5- 15 nethoay: g5t hi ophenebor opifrdfihHooss7s

10

15

20

re was produced 6-(5-Met hoxy-t hi ophen- 2-
yl)-7,Nl,NL-trinmethyl-7H pyrrol o[ 3, 2-f] qui nazoli]]Le-1
,3-dianmine; EI-HRVMS me calcd for CsHI9NS50S (M)

353. 1310, found 353.1306. WO 2004/ 101569 -45-

PCT/ EP2004/ 004978 Exanpl eE2ampld 2t N\ \ HZNXN \
From

6-1o0do-7, N1L- di net hyl - 7Hpyrrol o[ 3, 2-f] qui nazol i ne-1, 3-
di am ne and 2, 6- 5 di net hyl pfteny#Fboronic acid there
was produced 6-(2, 6-Di net hylxphe
di met hyl - 7H pyrrol o[ 3, 2-f%,dlgi b
trifluoro-acetic acid saff d5 an fl-white solid;

El -HRMS nfe cal cd for C20H21INS (M 31.1797, found
331.1786. Exanmple 22 N NON NO 10 From
6-10do-7, N1, N1-tri nmet hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

i A n ks di v ki ol 5 bor opi G )
B R G R PO B I PP R0) Wihhine and 2,6
dim ¢ty hrengitydtonic aid Mieterwampdoylueddbpie: 6-arinjeahel-phepyl)-7,N1-
Hlaﬁzlg'(&llyﬂg- -ps_r%io 3,g—%q%?ngzoline—l,gwdiamine trifluoro-acetic acid salt as an
off-white solid; EI-HRMS m/e caled for CooHaiN5 (M+) 331.1797, found 331.1786.

0l i pe-1, 3-di am ne

Example 22

From 6-lodo-7,N1,Ni-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and
2,4-dimethoxypyrimidine-5-boronic acid there was produced 6-(2,4-Dimethoxy-
pyrimidin-5-y1)-7,N1,N1i-trimethyl-7H-pyrrolo[ 3,2-fJquinazoline-1,3-diamine as a
white solid; EI-HRMS m/e caled for CioHa N0, (M*) 379.1757, found 379.1763.

Example 23

7, N1-Dimethyl-6-(5-methyl-thiophen-2-y1)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-

diamine

A solution of 6-iodo-7H-pyrrolof3,2-flquinazoline-1,3-diamine (prepared as in
Example 1, 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),
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15

20

25

30

white solid; EI-HRVMS nmfe caled for Cl9H2, N7TQO2 ( Mt)
379.1757, found 379.1763. 15 Exanrpl e 25 7,

b gb hy!l - 6- (5- met hyl -t hi ophgn- 2 yI ) 7H— pyrﬂc%n?f[zﬁoﬁoomm

qui nazol ine-1,3- diamne ' ~NH -
20 A sol ution of
6-iodo-7H pyrrol of 3, 2-f] qui nazol i ne- 1, 3- di am ne
(prepared as in - Exanple 1, 400 ng, 1.23 nmol) in
aﬂéﬁﬁahb‘dhdﬁunam@ﬂ@bmnmh (198 @ges.cermatad dndwiirhed at 25°C for 18

%@ﬁgﬁ LORAE 98 S%té%%g’gh @%@ﬁsééetrmt I\1&}/&&&1'I gnq_d a saturated

aﬁ@@é@”&ﬂﬁﬂh@@lﬂ%ﬂe@ﬁﬂlﬁcﬁi SBERkEY laﬁmgeﬁm@é@ r ”PHé Qauéaa%&ayer was
ng, 0.62 ol and stirred at 25C for 18 h.

:rggﬂe@ wighrathyl acstaia end the cembimedorgamt 1@@3 Tat’EEﬁ dried over

BB pu e MR A BB SR A S oot 7o

pgmﬂa@;mﬂ auibhzelinud, satietdh @ (856! ni HerscoPli e Soled. 9BhE $roduct
VEBé%/#g]ré(m\/\aare dried-over 5 sodijumsulfate, filtered, and

PRABEP The Ded seratpnartapdt ﬁlﬂb@@mﬂwt@n TH
pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne (500 ng) as a

V he.
A0 8P L e P TP et I 2R A s it (600 me,
167‘7' momlY,-aveiiybhditd)parizeabbbdnic AdidUpaze} ieo kol ani

1,77 [)
tQtI ﬁ&ﬁ‘@%ﬁé@é@ﬁ?@ﬁ@é%ﬁﬁ@lméph (230meng,;2 mo) mﬂ;anal (6.0

AELANIB ERIE SOPINLOR) o\ AL A% i

cdibroetaby boletoer (3 6 nd )z)s h@m@l:l at sfluy frad }ﬂqlll@@ﬂ@sultmg mixture
sodi um ,carbonate sol uti o r& was azgt ed at

WaSHoed Ghtq ater ApAC gtk b arfokieR of RAsmsslivlene
ChIHrRiéf@_{&haﬁB}j h’FHé %‘55'1 ano &e?:g)!rﬁglhga olil cﬁ‘{é'd gver magnesium

net hyl ene 15 ¢ e organic
Svlbcﬁ’@ ﬁb&b&d}éﬂh(hdiﬂedim B@bmw &ot@nﬂﬁommtogmphyt(ELASH 12M, Silica,

B oL L WL T
73-boReRs 372 ARfdMhzofinesr, SR A% nd Rig®RRENs £ 89 ds a solid; EI-HRMS
m/e caled for CisHisN3S (M+H)* 310.1121, found 310.1125.

A solution of 7-methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-flquinazoline-
1,3~-dlamine (100 mg, 0.32 mmol) in N,N-dimethylformamide (5.0 mL) at 25°C
was treated with 60% sodium hydride (25 mg, 0.62 mmol) and iodomethane (0.62
mL, 0.35 mmol) and stirred at 25°C for 15 min. The resulting mixture was poured
into water and extracted with a 9/1 methylene chloride/methanol solution. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 9:1 methylene
chloride/methanol) afforded 7, N1-dimethyl-6-(5-methyl-thiophen-2-y1)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine (12 mg, 11.5%) as a light yellow solid; EI-
HRMS m/e caled for Ci;H:/NsS (M+H)* 324.1278, found 324.1280; and 7,N1,N1-
trimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine
(18 mg, 16.5%) as a dark brown solid; BI-HRMS m/e caled for CigHigNsS (M+H)+
338.1434, found 338.1437.

Example 2



i0

7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne (190 ny,
34.8% as a solid; EI-HRMS nfe calcd for C 6H,5NsS

wo M) ¢is@10. 1121, found 310. 112f. 20 A sol uti op

7- met hyl - 6- (5- met hyl -t hi ophen- 2-yl)-7H pyrrol ofg/f}zgzq!mrﬁow?s
ui nazoline- 1,3-diamne (too ng, 0.32 nmol)

i NN, N- di net hyI formam de (5.0 nL) at 25C was treated
wi th 60% sodi um hydride (25 ng, 0.62 nmol) and

i odonet hane (0.62 i, 0.3%"mml) and stirred at 25C
for 15 mn. The resulting_fm xture-was poured 25 into
wat er and extracted with net hyl ene

chl ori de/ met hanol sol utsx 7 hr omat ogr aphy
(Merck Silica gel 60, 230- 400 ms 9. 1 met hyl ene

chl ori de/ met hanol ) afforded F

7, N1- di met hyl - 6- (5- met hyl - t hi ophen- 2 yl)-7H

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne (12 ng, 11.5%

Brip ALy PUBT WS DAY i 7580 mfline-1,3-diamine
thebd whs ﬁ‘o@@ced 7,N1,N1-Trimethyl-6- 4—tr1ﬂuoromethyl F)henyl) ~7H-

t t hyl thyl -th 7H 3, 2-
Eﬁgjrﬁr@iﬁi?rﬂéulgﬂazoana%&éu{q?m, ﬁﬁ% pyr r oﬁgh\eo 18P]3N5 (M*)

m e cal cd for C~sH 9N58 ( M+H) +
g%%f@@g&d[?%a% 5@%{51437. Exam |1l e 24 WD 2004/ 101569
-47- PCT/ EP2004/004978 N N~ NN NI / I \ F From
6- (4-Trifl uoronet hyl - phenykxarfipleyzs ol o[ 3, 2-f] qui nazol
ine-1,3-diamne there was produced

7, N, N1 Tri met hyl - 6- (4- trlfluoromsthyl phenyl)-7H 5

pyrrolo[32f]qU|nazoI|ne 13- dizani ne; El-HRMS nie
calcd for C20HL18F3N5 (IMH) o 7, found 385.1514.
Exanple 25 \NH N~ [INS | )\

From 6-Furan-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine there was produced

~ 6-Furan-2-yl-7,N1-dimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine trifluoro-

acetic acid salt as a light yellow solid; EI-HRMS m/e calcd for CieHisNsO (M*)
293.1277, found 293.1280.

Example 26

From 6-Furan-2-yl-7H-pyrrolol3,2-flquinazoline-1,3-diamine: 6-Furan-2-yl-
7.N1,N1-trimethyl-7Hpyrrolo[ 3,2-flquinazoline-1,3-diamine as a yellow solid; EI-
HRMS m/e caled for CiyHyy N0 (M*) 307.1433, found 307.1434

Exan ple 27



5

10

15

ryzN N1 / in From
6- Furan- 2-yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne- 1, 3-di am ne

wd J185/81%@s produced - 48 - PCT/EP2004/004978

6- Furan- 2-yl -7, N1- di et hyl - 7H pyrr ol o[ 3, 2-f] quinazolin
e-1,3-diamne trifluoro- acetic acid salt as a light"
yellow solid; ElI-HRMS me calcd for CL6HL5N50 (M)

293. 1277, found 293.1280. Exarrpl e 26 N~1 \ NzNN O
15 From

6- Furan- 2-yl - 7H pyrrol o[ 3, 2-

oline-1, 3-di am ne:

6- Fur an- 2-yl - _

7, N1, N1-trimethyl - 7prrr&N’L[‘ , 2% { nazol i ne-1, 3-di am

ine as a yellow solid; El- HRVS m&alcd for

C 7H, 7N50 (M) 307.1433, found 307.1434 20 Exanpl e 27

Ko 6okiophspe-yhgH-porokrzmilainsrsinen, 3-diamine Eiflnpro-acetic

AR NPtk IR PR L -t fimplen-2 41 7i-pyprolols.2:

fﬂl]enamhﬁe-mrgadmemt d etnﬂuor% acletl(7: |E_1|E:1d salt EliS a[lég]:ét vellow solid; LRMS
i ophen- 2-y pyrrol o -
fgﬂr%@aﬁémfﬁ “RLANETRE0t ri fl uoro-acetic acid salt

as a light yellow solid; LRM5 5 for CL6HL5N5S (MtH) +

at mz = 310. Examle 28 NH N H N Nto From

6-t hi ophene- 2-yl - 7H- pyr r ol ok Budhle] 281 nazol i ne- 1, 3-di am

ine there was produced

7- Et hyl - N1- et hyl - 6- t hi ophetw2-

7H pyrrol oC3, 2-f] qui
nazoline-1,3- diamne trifl :

From 6-thiophene-2-yl~7H-pyrrolo[3,2-flquinazoline-1,3-diamine there was
produced 7-Ethyl-Ni-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-~1,3-
diamine trifluoro-acetic acid salt; (ES)+-HRMS m/e caled for CpH,, NS (M+H)+
324.1277, found 324.1281.

From 7-Methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine: 7,N1,N1-Trimethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine as a yellow solid; EI-HRMS m/e caled for 017H17N5S (M+) 323.1205, found
323.1209



324.1277, found 324.1281. Exanple 29 HN _ N N\ \ HzN
N 15 From

w{ 2001103869 6- ( 5- net hyl - t hi ophen-29yl ) - 7H pyr r ol ef-gm2bdifo197s
ui nazol i ne-1, 3- di am ne:
7, N1, N1- Tri met hyl - 6- t hi ophen- 2-yl - 7H- pyr.rol o[ 3, 2-f] qui
nazoline-1,3- diamne as a yellow solid; EI-HRVS nle
cal cd for CL7HL7N5S (M) 3.1205, found 323.1209 .

-

WO 2004/ 101569 -49- PCT/E Exanple jo N~
~N~1 \ HZNJQN / S From _

7- Met hyl - 6- (5- net hyl -t hi ophen-2-yl)-7Hpyrrolo[3,2-f]q
ui nazol i ne-1,3- 5 diam ne: \

CTH pyrrol o[ 3, 2-f] qui
id; El-HRVMS me
fHAund 323 Examlp

7, N1, N1- Tri met hyl - 6- t hi oph
nazol i ne-1, 3- diam ne as.a
cal cd for C17H17NSS (M) 323. 1205,
eal HNIN /\ - HNNto From

7- Met hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] qui nazol i ne-

b bR b B Be R R SaReretonyylofaerGaviapline-so-
? B e b e B bR S iqyipgaoline1,3-

e3EA velkoy solid; EI—HRMS m/e caled for Ci;Hi,N:S (M*) 323.1205, found

Ui

323.

Example 31

10  From 7-Methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine there
‘was produced 7,N1-Dimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-
f] qﬁinazoline—1,3~diamine as a yellow solid; (ES)+-HRMS m/e caled for CuHi,N5S
(M+H)* 324.1278, found 324.1280.

Example 32

15

From 7—Methy1—6—(Q—Methoxy—phenyl)ﬁH; pyrrolo [3,2-flquinazoline-1,3-diamine
there was produced 6-(2-Methoxy-phenyl)~7,N1-dimethyl-7H-pyrrolo[3,2-
t]quinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LCMS for
CioHzoN50 (M+)* at m/z = 333




Example 22 \NH N N. \ FKN-NO / 15 From
7- Met hyl - 6- ( 2- Met hoxy- phenyl )-7H pyrrol o 13;

woZrnobdikddazol i ne-1, 3-di am ne thgre was produCgEr/Ep2004/004978

10

15

20

6- ( 2- Met hoxy- phenyl ) - 7, N1- di met hyl - 7H pyrrol o[ 3, 2-

f]qui nazoline-1,3-diamne trifluoro-acetic acid salt

as a white solid; LCVMsS for Cl19H19Nso (Mt)+ at mz =

333 WD 2004/ 101569 -50- PCT/ EP2004/ 004978 Exanple n

HNJ.  H2NIN From Example

7- Et hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] qui nazol i ne-1

,3-diamne there 5 was produced

7, NL- Di et hyl - 6-t hi ophen-2-yl - rrol o[ 3, 2-f] qui nazol

ine-1,3- dianmine trifluoro-at etjclacid salt;

(ES) _-HRMS nfe calcd for G S (MtH) + 338- 1434,

found 338.1437 Exanple t4, \' \ HZN N 10

From :

7- Et hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] qui nazol i ne-1
, 3-di am ne there was produced

%Etryré N1- di pet hyl - 6-t hi ophen-2-yl - 7H-pyrrol o[ 3, 2-
ﬂ' ?611@1@319Pb€1é|1—aYﬂr?ﬁ-IrWMcaﬁMoﬂqumaza ineilB-dimine there

17'%@ Igl%?%gxé %IPE%ﬁ B398 1§yrr '5?(;[3 338 quf'r?’adfzbhne -1,3-

dlamme tmﬂuoro-acetzc acid salt (ES)*~HRMS m/e caled for CisHioNsS (M+H)+
338.1434, found 338.1437.

From 7-Ethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine there
was produced 7-Ethyl-N1,Ni-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt; (ES)*-HRMS m/e caled for
CigHigNsS (M+H)* 338.1434, found 338.1437.

Example a5

From 7—Methy1—6—(5-methy1-thiophen-zﬂyl)—7H~pyrr010 [3,2-flquinazoline-1,3-
diamine there was produced 7,N1,Ni-Trimethyl-6-(5-methyl-thiophen-2-y1)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine as a vellow solid; (ES)*-HRMS m/e caled
for CisHioN5S (M-+H)* 338.1434, found 338.1437.

Example 26

——



\N N 11. ,N IN From

7- Met hyl - 6- (5-net hyl -t hi ophen-2-yl)-7H pyrrol o[ 3,2-f]q
wolti@azakésne- 1, 3 di am ne there was-produced PCT/EP2004/004978

7, N1, N1- Tri met hyl - 6- (5- net hyl -t hi ophen-2-yl)-7H 20

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne as a yell ow

solid; (ES)+-HRMS nz/e calcd for CsH-9N5S (M+H) +

338. 1434, found 338. 1437. Exarrpl e 36 WO 2004/ 101569

-51- PCT/ EP2004/ 004978 HN M. =N - H2ZN N O From '

" 6- (5- Met hoxy-t hi ophen- 2-yl petthyl - 7H- pyrrol o[ 3, 2-f]

gui nazol i ne-1, 3- di am ne tlhe @ as produced

6- ( 5- Met hoxy-t hi ophen- 281 Y47 "N1-drpethyl - 7H 5

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am¥ne as a white

solid; EI-HRVS me calcd for C17HL7NSOS ( Mt)

339. 1154, found 339.1159. Exanple -7 N H N~N 1o From

Frdd, @C%ﬁﬁya%@@nﬁ }ﬁgﬂgﬂlprf Z'I—Pé%fr%id{%ez A fiotine-1,3-

azoliné

dla(xml,ns therrewhy prodersd 6-(F- Mhbliy{thlamehyi—y]?)kﬁ,l\h -dimethyl-7H-
5 GRS TR Bt b R Sl R Bi e Beafor
?%H&fﬁ%@g!ﬁ? 6MB)113450498300f@ed 345. 1958 Exanple . 18

Example 37

10 From 6-(2,6-Dimethyl-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine there was produced 6-(2,6-Dimethyl-phenyl)-7,N1,N1-trimethyi-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as an off-white
solid; EI-HRMS /e caled for CoHagNs (M+) 345.1953, found 345.1958.

Example 38

15

From 6-(2-Methoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine

there was produced 6—(2—Methoxy—phenyl)—7,N1,N1—trimethy1~7H—pyrr010[3,2-

flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; EI-HRMS m/e
20 caled for CoogHaulN:0 '(M+) 347.1746, found 347.1739.

Example 30




15 From
6- ( 2- Met hoxy- phenyl ) - 7-net hyl - 7H pyrrol o[ 3, 2-f] qui nazo

wo 2oveAadisge di anine there was pr-ogiuced : PCT/EP2004/004978

6- (2- Met hoxy- phenyl ) -7, N1, N1-tri net hyl - 7H pyrrol of 3, 2-
f]qui nazoline-1,3-diamne trifluoro-acetic acid salt

-as a white solid; EI-HRVM5 me 20 cal cd for C20H21N50

(M+) 347.1746, found 3471739. Exanple no WO

2004/ 101569 -52- PCT/ EP2004/|/004978 ~N' N HzN~N From
7- Met hyl - 6-t hi ophen-2-yl - 7HpyT r g=0[ 3, 2-1] '
qui nazol i ne- 1, 3-di am ne thereg ,

N1, Ni - Di et hyl - 7- met hyl - 6-t hijop
5 f]quinazoline-1, 3-di am®& T T 3-acetic acid salt
as alight yellow solid; El- HRVS cal cd for
C19H21IN5S (M -) 351.1518, found 351.1517. Exanple 4o
N N NHN-N~/ O 1lo From

] -t .hi aphen- 2-yl.)- 7- met hyl - 7H-. lo[3,2-f]. -
o B N e Slal e b o) 3 Gardine there
Gv Ndub@d( Nﬁ— t-gr= 3 Y . . |._' -
eﬁsipc:)rl ol[. 3, 2%1% u?ﬁéal%g{ ?n%—b ?@%ﬁ%ﬁgﬁg@a%e? 3?12'\'?\/10[3,2
Hrgaz H@Fh&'sﬁﬁméﬂ%mﬂ@w%acet@ma ol 654 (lighy vellow solid; EI-
5 2004/.,101569 - 53
s R S B AR R B

Example 40

2-yl-7H pyrrol o[ 3, 2

From 6~(4-Methoxy-thiophen-2 ~yD)-7-methyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine there was produced 6-(4-Methoxy-thiophen-2-y1)-7,N1,N1i-trimethyl-7H-
pyrrolof3,2-flquinazoline-1,3-diamine as a yellow solid; EI-HRMS m/e caled for
CisHigN50S (M+) 353.1310, found 353.1307. ' |



10

15

20

I FYNN/ I \' P F From :
7-Met hyl -6-(2-trifluoronethyl -phenyl)-7H pyrrol oC3, 2-f

wa dsisNazRe i ne-a, 3- 5 di ami ne thepe was producegermpr004/004978

7, N1- Di met hyl -6-(2-trifluoromethyl-phenyl)-7H

pyrrol o[ 3, 2-fl qui nazol i ne-1,3-diam ne trifluoro-acetic

acid salt; IHNW (DVMSO d6, 400 MHz) S 12.36 (m 1H)

8.09 (m 1H), 7.98 (d, J = 7.81 Hz, 1H), 7.81 (m

3H), 7.71 (d, J = 2.93 Example 41

Hz, 1H), 7. 61(d, J=5. 86Hz, 1H), 7. 41(d, J=3. 91Hz, 1H), 7.04

(s, 1H), 3.21 (d, J = 3.91 H 3H), 3.17 (s, 3H). 10

Exanple 42 HN N~ \ \ H N NaN Q=\Fr om

6- (4- Met hoxy-t hi ophen-2-yl); Nrt-- 7H pyrrol of 3, 2-f]

qui nazol i ne-1, 3- 15 di am nellt ) as produced

6- (4- Met hoxy- thlophen 2- y¥ - T, i 'mex hyl -

pyrrol o[ 3, 2-f] qui nazol i ne-1I, aiE as a |ight

yell ow solid; ElI-HRMS nife calcd or Cl7HL7N50S (M)

339. 1154, found 339.1148. Exanple 4~ 1In vitro

i nhibition of PTP1B 20 Enzynes Human PTPi B (1-321) was

&fromml MEW-B (h%blﬁﬁihl@xﬁki&thybf)ﬁéﬂylw rﬁ-lﬂzﬂﬁﬁazoﬁne_l 3~
bi ol ogy_t echnj ques. sequence was

1%%556'&34@"@ ¥as Predysss WJ%Tﬁelalm‘?ﬁhﬁ%é Errifieequeshyk phenyl)-7H-
GRS TR S T AL A SEE S s
fgspf.mﬁfflﬁz) & ;ggéc{as,aﬂ)bed)gbymﬁﬁﬁj 01618 0, B 781 Pz, M), 7.81 (m,
'I-ﬁ 7(7 %8 .} 293Hz 1I§I),761(d J = 5.86 Hz, 1H), 7.41 (d, J = 3.91 Hz, 1H),
7.04 (s, 1H), 3.21 (d, J=3.01 Hz, 3H), 3.17 (s, 3H).

Example 42
HN =
N
|\|r X
HZNJ\N/ 8
l

O

From 6-(4-Methoxy-thiophen-2-y1)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine there was produced 6-(4-Methoxy-thiophen-2-y1)-7,Ni-dimethyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine as a light yellow solid; EI-HRMS m/e caled
for CHiNs08 (M+) 339.1154, found 339.1148.

Example 42

In vitro inhibition of PTP1B
En es

Human PTP1B (1-321) was cloned from a human cDNA library using conventional
molecular biology techniques. The cDNA sequence was identical to the published

hurman PTP1B sequence (Accession number M33689). The protein was expressed
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PTPase assays The neasurenent of PTPase activity was
carried out using one of two nethods: 5 The first
wierdsdofse? the nmeasurenent of P3Pt B i nhi bit or wCT/EP2004/004978
activity a tyrosine phosphorylated peptide based on

the am no acid sequence of insulin receptor tyrosine
autophosphoryl ation site 1146 (TRD (pY)E) was used as

‘ -Ctl ncn't'on re f.ol :

PHRTL RIS S5 1/ GRO RR-GR0CH bR Seahg Hiat B3 (1004) 239,
nia6igdauf f er cont ai n| ng 10 37.5 mM Bis-Tris buffer

pH 6.2, 14omWad , 0.05% BSA and 2mM DTT. The

r@?&%b@ﬁsﬁ§ started by the addition of 50M substrate.

After 20 mn at room tenperature (22-25C), the

LE%E Lﬂlhgétbe%@néggt?g%ﬂa& n%ﬁkﬁﬁ E%'E%Ht%? eﬁﬂogmgg%fgﬁfiﬁﬁ@ethods

TP AR n Sl arrent 3 S S irosine

gphespiorRlRad gecpiidé baéeﬂfc}h HRGhMId 2i@eEQFH R B alintfeceptor
PTPases the substr

(58S eATeRRsp hi;lpxy fben14G r3PI(p¥hBY phameed B Fakserate. The
ffé&@h%@%&g 1%61%5%&%%%% cused at the Kmfor each

enzyne. fer con 'Gns were identical as in the

R KO B B R Rapeteg B anin Tpgutter Containing

bgrgned BisOriebatfo pANGla! Doy MIGIES astOE B@@@ﬂld omM DTT. The
(Exci.tiation: 36omM Enmi ssi on:  460nM . For ki netic

eS@Bé‘FlPHfé’fﬁSsStaltt%bg sheadditioarof sondd sitbstsater diarsermin at room
exce ne and

hat ction. was st arteg enz%/1
R ah R R e R ariion asapped Wi EOTE80t fp Ampunt of free
C%%s%lﬁggfqéﬁbﬁﬁa?%% %@ﬁé@%ﬁ’e &%ﬂe%%ﬁugflyed ﬁnpﬁ% (Harder et al.

rigogeBiotchem J. @98t go5p0 M preferably 1 pMto loo pM
The nost preferred conmpounds show an 1 C50 of < 30.0

e feconyd resthol] Wwiensdfer @Mﬁ@d@@@n\i&ﬂt%f g%ﬁeral PTPase mhlbltory

.correspondl ng | C5o val ues are anpl e )

ACHVREY acgosps panel of PTPases the substrate (6,8- dIﬂUOI'0-4 methylumbelhferyl
phosphate (DiFMUP; from Molecular Probes) was used at the Km for each
enzyme. The buffer conditions were identical as in the Malachite Green assay. The
reaction was stopped with KOH. In this case the dephosphoryated product

becomes ﬂuorescent and the fluorescense read (Excitiation:360mM/Emmission:
460nM).

For kinetic experiments, the same buffer conditions were used except that the

reaction was started using enzyme and the reaction stopped after 10 minutes.

The IC50 values (in pM) for the PTP1B inhibitory activity of the compounds in the
present application are in the range of 0.1 UM to 500 pM, preferably 1 pM to 100
pM. The most preferred compounds show an IC50 of < 30.0 LM,

Examples of the some compounds with its corresponding IC50 values are

Example IC50 (M)
2 7.10
4 9.47
6 10.22
8 11.35
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30

8 11.35 WD 2004/ 101569 -55- PCT/ EP2004/ 004978 Exanple
44 d ucose Upt ake Assay The day before the assay the

vekMidsedka was changed to hi gh-§f ucose DVEM , pcBadpa2dsioni97s

Hepes, pH To.and 2% Charcoal /dextran treated FBS for
19 hours. 5 On the norning of the assay, cells were
starved for rmax. 2 hours in | ow glucose (5.5mM
gl ucose) DMEM 25 nM Hepes,_pH 7.0 and 0.5% BSA. The
starvation medi umwas rendSSAIHHE 44| aced with test

Lum (1501 a, 25mM Hepes, pH 7.0) containing
ei S€ SS8¥ test compound diluted in DVBO or to
Pat¢idag Hefsidl the a6y is%@h i i i
0. 05, 8 01 and 6a. ot%lb/lfe acﬁﬁé@%%ﬁsg%ﬁaﬁgéggéh%rggénﬁgéjMEM,
i a5l glépeat pH Thendet% Chaercal idextiaatiecktt4 FBES oniig hatirs.
37C. o.M Cytochalasin B (CB) was added to appropriate
wells to stop the active glucose transport (i.e.,
Godfthe rorhling AF thdlhgsap el werPseryed X h4E) o
( Amer sham C%de CFB195, 200uCi/n1)ewad§l- aggedh{ltjl%&gﬁh“rglucose
wel-581M glucose hBMEN!, esnebitiepes, obl pH and0G% BBA. The starvation

SHIEPSE LB A gl 0,301, BBk B e Yo repes,
waHIed) tartattingeithier m%s)mc}?%téﬂbmo}ﬁ@gﬁm@fﬂ? TRVSO or
0 SOl utl on

then.l ysed _vvit%_éh addition of 0.05

f ?1'%3/ f\t}ShlhattO .n%wmy%ta@@wﬂ@fxpahgf-@m@@lta@d@-omM- Each

SRt | t. j i1l f i-nt. Hely .

e s et me AT LRI Pl BB B AR gmin ot

cyrr@t eloudMiFtydiadagh B @BhE adthe 16 ApprspARtcaABAoWté P the active

C% (passi ve | ucose_transport val ues) were subtract€ed
BEOSAERTSRRAT (lee.oBT B oM A 3 ek poomt 2 Qoo tdEy<G)glucose

' [ t t. Fgl
Rl (Ao, YoR By M Mt R HEPRE g Padl
proesenetiofl oflo. § iCi tahpDhinetd)s waretihenvak8gor SbbaiRRAal 45
in .the presence of DWVSO (control). Conpounds were

dBHYER Red7 Lolmpan P ulatqry £aliavere esn veigr gedly whdhedder three

I t % t he,Porcine Lasuylin, ..response,
APBE B PhRRE RO tieai bttt v e pER BE Brobss Mo
colyttamntts 2annith @@ R Y| TIEORSatlkaVA i$ahdferred to a scintillation vial
containing 5 ml of scintillation fhrid and counted in a Beckman LS&500

Scintillation counter. Analysis of results: The counts obtained with CB (passive

glucose transport values) were subtracted from every value obtained with PI (or
compounds) in order to evaluate only active glucose transport. Fold increase was
calculated by dividing values in the presence of PI (or compounds) by the value
obtained in the presence of DMSO (control). Compounds were considered to be
active when they increase glucose uptake at least 25% of the Poreine Insulin
response at 0.05 PM.

In vivo inhibition of PTP1B: Effects of compouﬁds on blood glucose levels in
mouse model

- To measure the anti-diabetic effect compounds were tested in well established

rodent in vivo models of type 2 diabetes and obesity.

Example 45
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nouse nodel 30 To neasure the anti-diabetic effect
conpounds were tested in well established rodent in

woi 004008l s of type 2 di abetes Fnd obesity. Epamidrz@4/004978

4s WD 2004/ 101569 -56- PCT/ EP2004/ 004978 Diet induced
obese C57BL6/J mice (DIO mce) Mce that have type 2
di abetes were generated by maintaining themon a high

fat  .diet r 4- ths .(Di.apetes vol. 37 Sept 1988).

nﬁiﬁéﬂégﬁa@é@o’zﬁ%(ﬁ%ﬁgég@& IO J8ERk) were placed on

high fat _diet for 4-6 nonths. At this tine they were 5..

W\%@r Sawe &Ry dlr%b@@’si"ﬁ%"ﬁlg‘leﬁé?ﬁtég By ansigiaipmg Wespn a high fat
- ._. = . i f- . o

PR G ob D lBEE vol' Sy J0RCATNS). MBI ER PrrkiPlage 3 - 4

pwedlts) tweerd gdaced an pigh-fdodiet filropd mbuides e tribxdimg thegwere

t.ak [ [ ff . )t f_ot tail .
BBt Rao TP PR dineisir Lurebed e ngr D pigedpmio) were
edv&i%ﬁéc];i aWdlAs@ITLPY R0 $ese REﬁoﬁ‘iﬁRﬁ%ﬁ%rﬁ?&é&t@ﬂexﬁ[ Ipfig&diately

a day for 5 days (sub-chronic). "For 1o the acute
sprielt wsdosihg eque-duss biearbglarose meeding wes takenrby spippipg, off a

8h t t. d i d . ' .
o Aotk TR o RIRRRS S SRYE AT SR SM reared citien
Gy#R)a GhilleQkRel@WBHIpIENGTAaME) 6PBREE £€al Sort HBayeftublénronic). For
treated animls. FOor sub-chronic (5 day)_ studies _mce

wheacH b dinse slusogayap gerpialyaneasugrd ot 2hedl, @l 8h post

b : . o
S5 3 LRl B4R pEOEHIR 54 0 by
thESRea Rt (Hles. 96T uiBRIBienal(>25%) dompastd toge: vehicle treated
Commpounds were considered active if they showed a

sagriads.i cal |y significant (P< _ 0.05) glucose, insulin
and triglyceride |lowering conpared to the vehicle

e YT g ek g iR 2P S S RN P S described
cvvee Oradsf et ulacodeivas megnvedtpriviab dosimefo 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.



Ingredients Per tablet Conpound of formula (1) 10.0 -
100.0 Lactose 125.0 ng WMuaize starch 75.0 ng Talc

VO30, rg%I@%\gnesi um stearate 1.0 y -5 Exanpl e BPCI/EP2004/004978

10

Capsul es containing the follow ng ingredients can be
manufactured in a conventional manner: Ingredients
Per capsule Conpound of forrmula (1) 25.0 ng Lactose
150.0 ng Maize starch.20.0 marﬂ'%ec?& 0 ng Exanple C

10 Injegtion solutions can have ol | ow ng
conposi t #lgts comipinimgithef follomnng ingrediediOcabe Garatfactared in a

154, 4.7 nmg Sodi um carbonate to obtain a
eBonsl Bahe:

fina ‘er for injection solutions ad i.o m
wlzpodiehfx1 569 - 58 - PCT/ EP2004/ 004978 C ains 1. Ppertgblet
Cotpapodsdef féhentaqyul a (1): Rl /R2 10.0 - 100.0 Mg
Lactose 125.0 mg
Maztze starch 75.0 g
Talc 4.0 mg
Magnesinm stearate 1.0 mg
Example B
v Capsules containing the following ingredients can be manufactured in a
. conventional manner:
Ingredients ' Per capsule
Compound of formula (I) 25.0 mg
Lactose , 150.0 mg
Maize starch : 20.0 mg
Tale . 5.0 mg
Example C
Injection solutions can have the following composition:
Compound of formula (I) o 3.0mg
Gelatine 150.0 mg
- Phenol 4.7mg
'Sodium carbonate to obtain a final pH of
7

Water for injection solutions B : ad 1.0 mli
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NNna NRb R31" NXN ARe HR Re Rd (j) 5 and

t he pharnmaceutically acceptable salts thereof, wherein

VO 0440569 or  6- menber ed unsaturafed or sat ur at BATEP4/004978
or a 5- or 6-nenbered wunsaturated or saturated ring

that contains at |east one heteroatom sel ected from

S Nand O, R is selected fromthe group-consisting

of lower alkyl, acetyl, dimetpylsyLfamyl, to

hydr oxyal kyl-, nono or di hydrOXy substituted | ower

al kyl, phenyl l.ower al kyl, benzyl oxy-alkyl,. and

phenyl wer al k l.ower yl; R2 is selected from

tEe grgb ?%8H§¥§ﬁﬁﬁaﬁwﬁﬂ ygen, |ower al kyl, acetyt,

hydr oxyal kyl , nono or dm\nydrqu substituted | owner

al kyl, phenyl | ower aIkyI,Néﬁd paeryl | ower al koxy

| ower al kyl; 15 R3 is hydr ~methyliraRa is

‘sel ected fromthe group consi 3 Nhydrogen, | ower

al kyl-, | ower al koxy hy pno or di hydr oxy
substituted | ower_al kyl ,j
benzyl oxyal kyl or™Rio
-i-i-OH 20 Riois h%droge or X
i ndi vidual integers fromO to 4; 004/ 101569 -59-
PCT/ EP2004/ 004978 Rb and Re are in8fviduafly Bl ected

_f Eﬁgﬁgﬁhgfrﬁggeu%%ﬁgf%tchéﬁa&fe nd HREXEDS, whdREn

Ajis a 5- or 6-membered unsaturated or saturated ring, or a 5- or 6-membered

unsaturated or saturated ring that contains at least one heteroatom selected from
S,Nand O,
R is selected from the group consisting of 1owef alkyl, acetyl, dimethylsulfamoyl,
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,

" benzyloxy-alkyl, and phenyl lower alkoxy lower alkyl; '
R. is selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl IOWer alkyl, and
phenyl lower alko:&y lower 'alkyl;
Rg is hydrogen or methyl;
Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,
benzyloxyalkyl or

\_/

Rio [CH,l,——CH, O[CH,], CH, )

OH

T— T
—_—0

Rio is hydrogen or OH

2

x and y are individual integers from 0 to 4;



al kyl, perfluro-lower alkyl, substituted al kyl,

al koxy, phenoxy, hal ogen, unsub% ituted | ower alkyl
‘@@B@t‘{lﬂﬁﬁ%d phenyl |ower alkyl ~ éﬁenyl | ower aPREED20§4/004978
I 1 OR, Op 5 Ru is hydrogen; phenyl or

unsubstituted lower alkyl; - p is an integer fromo to

1; ~. Rd is hydrogen, substituted al kyl or

P&l dnd Rclaowiidieldaally sReecl 2080 {

su %aitut ed al kyl angl Sperc%?cduf?gﬂily owe g??y%@ﬁ%%iosfhydmgen, lower
h@&r geeriigrotlower akivlpubstitnted alkylyrdkoxis phienbpy, halegen,

( ' i R\ S N N N_-Rb R3~
\pREE 0ok, A B B b Bl e Bl o Sy o
acceptablje salts thereof, wherein Ais a 5- or

@rh,or $aturated ring, or a 5- or

nsaturated or saturated ring that
st one heteroatom selected from S, N

6- nrenbered 15
contains jat le

and. 0, R, is @elgected fromthe group consisting of
| ower al klyl, acetyl, hydroxyal kyl, and
benzyl oxyal kyl ; Ps selected fromthe group

consi stj ng.of, hydrogen,_ |ower _alkyl, acetyl, 20
5 hydr ox et W RERers PRGRY bR esbsHEteglIower Ak

10

15

20

25

pis an integer from 0 o 1; ,
Rd is hydrogen, substituted alkyl or perfluro-lower alkyl;
Re is hydrogen, halogen or substituted alkyl and perfluro-lower alkyl
Rf is hydrogen or lower alkyl. |

2. Compounds of formula (I) according to claim 1,

y
and the pharmaceutically acceptable salts thereof, wherein
Alis a 5- or 6-mentbered unsaturated or saturated ring, or a 5- or 6-membered
unsaturated or saturated ring that contains at least one heteroatom selected from
S, Nand O, ‘
R; is selected from the group consisting of lower alkyl, acetyl, hydroxyalkyl, and
benzyloxy-alkyl;
R. is selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl
R; is hydrogen or methyl;
Ra s selected from the group consisting of hydrogen, lower alkyl, lower alkoxy,
hydroxyalkyl and benzyloxyalkyl; |
Rb is selected from the group consisting of hydrogen, lower alkyl, perfluro-lower
alkyl, substituted alkyl, alkoxy and phenoxy; |



52- enz

Ra is selected fromthe group consisting of hydrogen,
| ower al kyl, |ower alkoxy, hydroxyalkyl and
VAYAR S IkyI Rb is selected T¢m the group PCI/EP2004/004978
consi sting of hydrogen | ower al kyl, perfluro-I|ower
25 al kyl, substituted al kyl, al koxy and phenoxy; WO
2004/ 101569 -60- PCT/ EP2004/ 004978 Re and Rd
| nle aaddeiindépar @efiy ﬁf@ﬁfﬂ[‘%ﬁﬁﬁ gp §ﬂ>§ﬁ’t§1§g? kagy lperﬂuro—lower alkyl;

perfluro-lower alkyl rogen

s ﬁ»@ i§ yriregeny hajogemer pdb S‘t{tutaﬂ a]ky@mhp&ﬂuraﬂower alkyl
I 5 3. Conpounds according to
any ogﬁﬂaft‘}gerl%%egé%ﬁer 0!

ein R is selected fromthe
group consisting of nmethyl, ethyl, benzyl, acetyl,

2, 3- di hydroxypropyl .. 3- hydro propyl and
%@39 Pﬁ& aceerding teamscokdaimaom ehehgrenp

o lsNel (ol OB 5k N e ol FERT benBiaetl 2.5-
@hﬁémwpmsﬂw-hyﬂympylrwﬁd 2-%enb?l®§’{yé&_yyy et hyI and :

SLECE CE,}?HD hono nmet hyl ] - benzyl oxy] eth l;

se %%St SEFTOHOEhEGEAIP CBsistng Qfd]Y@FOWHrI@@MI ethyl benzyl and
mefcByll; net hoxy, phenoxy and trifluoronmethyl; Re and

Rd are each_ independently selected from hydrogen and

10 t Ra ispelestas figm thersRupi @nsmhﬂgtoédhyﬂt@gaﬂ, meetbyh by droxyethyl, -

15

20

25

a%%?%?l&ﬁ“%t%?l&e%ﬁﬂ%‘fﬁe%ﬂp FihassERo A BNy bengiony ethyl;

ol g om0 g e AR D RRT AR, phens
/ ﬂﬂg omgHadei n

Re and Rd are each independently selected from hydrogen and trifluoromethyl;

Re is selected from the group consisting of hydrogen, chlorine and trifluoromethyl;

and

Rfis selected from hydrogen and methyl.

4. Compounds according to claim 1, wherein said compounds have the
formula (I-B)

(I-B)

wherein _

Ry’ is lower alkyl, phenyl lower alkyl, mono or di hydroxy substituted lower alkyl,
or phenyl lower alkoxy loweralkyl; |

R.'is hydrogen, lower alkyl, phenyl lower alkyl, mono or di hydroxy substituted
lower alkyl, or phenyl lower afkoxy lower alkyl;

Ra'is hydrogen, lower alkyl, mono or di hydroxy substituted lower alkyl, or

E]



25 Wis | ower al kyl, phenyl |ower alkyl, nono or di

“.&

phenyl Iomer al kyl, nmono or di hydroxy substituted

drox substituted | ower al kyl, or phenyl | ower
8her al kyl ; R2' is hydrogéh: |ower al kyPCI/EP2004/004978

- I ower al kyl, or phenyl |ower al koxy |ower alkyl; Ra'

PCT/ ER2004/ 084978
hy T

accor ng t

i s hydrogen, |ower alkyl, mono or di hydroxy

| ower al kyl,- or WD 20041101569 -61-

%3% I Cx2 dCx2Jy CR2 Rio is
e ORm GHy +—F y and Rethare— »

i ndi vi selected fromthe group consisting of

hydr ogerr, perfluoro-1lower al kyl, hal ogen,

unguhg Pﬂﬂh@g(homer al kyl substltuted phenyl | ower
omer al kyl, phenyl [ower alkoxy or Il ORI, O

p Ru rogen, phenyl or unsubstituted | ower.

al kyl ; an integer fromo to 1; and 1o x and y

arem+n@ oH4infegers fromo to 4 or a

claim4, wherein R is lower alkyl; R2
| ower al kyl; and 15 Rb' and Rc' are

phar mageut |C§jl |y acceptable salt thereof. 5. Conpounds

"is hydroge

1 th at | t
P L S SO0 Sy 3R B

5 a@ﬁ@ﬂuprﬁglwrdlhylnhﬂpgm,anmub sBtnteddowBNAkoT sithstituted ]i.ghenyl lower
x%w aﬂ§’$t|tut g | ower_ al kyl and R2 is” hydrogen o
arRBspyL iges alkpgor
IT ORyy ;
0O
L dp
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Ru is hydrogen, phenyl or unsubstituted lower alkyl;
P is an integer from o to 1; and

x and y are individually integers from 0 to 4

or a pharmaceutically acceptable salt thereof.

5. Compounds according to claim 4, wherein

Ry'is lower alkyl;

R."is hydrogen or lower alkyl; and

Rb'and Re' are perfluoroloweralkyl or hydrogen

with at least one or Rb'.and Re' being perfluorcloweralkyl.

6. Compounds according to claim 4, wherein R,'is mono or di hydroxy
substituted lower alkyl and R.'is hydrogen or mono or di hydroxy substituted
lower alkyl and Rb’ and R¢’ are independently perfluoroloweralkyl or hydrogen
with at least one of said Rb' and Rc'being perfluoroloweralkyl.

7. Compounds according to claim 5, wherein Ra'is mono or di hydroxy

substituted lower alkyl.

8. Compounds according to claim 5, wherein Ra'is



S
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| ower al kyl and Rb' and Rc' are independently

‘gerfl uorol ower al kyl or hydrogen 20 with at |east one

P 2Q40ESES  and Rd bei ng per f1 udi?ol ower al kyl . PCT/EP2004/004978
Conpounds according to claim5, wherein Ra' is nono or
di hydroxy substituted |ower alkyl. 8. Conpounds
according to claim5, wherein Ra' is WD 2004/ 101569
004978 Rio [CH21X Cn2 J CH21ly CH2 and
y are\as defipned in claimb5.- 9. Conpounds
accor dRmFNO cl aijm4- - oGEL, of—Re'OlehB Re—T3CH,
I ORii O | oner al koxy; R11 is hydrogen,

phenyl or tituted lower alkyl; and p is an
integer fromo to 1. 10. Conpounds according to claim
4 an RISk An@RLarelaseirdAdn Bl 5. | Ower al kyl .~ 11.
Conpounds according to claim1I,“wherein said conpounds
have the lo.formula (I - A) Al' Az’ N Ra® NN\ \ H2N
N Rb'Commpounds agcordiey i daific), whereifh ome of Ris ahéd Tedis
heteroaromatic ring containing from1 to 2 hetero
atons selected fromthe group copnsisting of oxygen,
sul fur or nitrogen; 15 Rij'is |ower{ al kyl, phenyl | ower
al kyl-, mono or di hydroxy subsyityt &1 ower al kyl, or
phenyl | ower al koxy | owerall rq

)

or lower alkoxy;

Ry is hydrogen, phenyl or unsubstituted lower alkyl; and
pis an integer from o to 1.

10.  Compounds according to claim 4, wherein one of Rb’ and R¢’ is lower alkyl.

1.  Compounds according to claim 1, wherein said compounds have the
formula (I- A)

Rb'

Re' | (1-A)

wherein

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

R.'is lower alkyl, phenyl lower alkyl, mono or di hydroxy substituted lower alkyl,
or phenyl lower alkoxy loweralkyl; |



WD 2004/ 101569 -63- PCT/ EP2004/ 004978 R2 is hydrogen,
| ower - al kyl, phenyl 1ower alkyl, nono or di hydroxy

VQBYHIP16Rd | ower al kyl, or phéidyl |ower al kORGI/EBWE+/004978

al kyl; Ra'" is selected fromthe group consisting of
hydr ogen, phenyl |ower alkyl, |lower alkyl, |ower
al koxy, nono or di hydroxy substituted | ower alkyl or

[?l I-IQ' E%&%%gg&p%% Igg%l}’ X VR hgzli/ogil'og%g{ﬁ] hydrc))';:y Sibstituted

are
sdbwet eyl ramhemyl iveormlemnydioster afidf  hydr ogen,
filk UOKO- | I kyl , hal ogen, | awer al kyl
DL SR S g SRR iec e sy ower ks, Tover
phekyll 1dvesrerllkadsk e ; l; SubH§hR I kyl
and phen . pis an@(?rn(?lghéir?eﬁfg%ﬂo to&%];bv‘één \]Ei%lo? and
y are 'ndlyl dually integers fromO to 4 or a

| a it alt th 12 .
or di ngetﬁgxof cf%?m 11, gtmﬁrél%}éi n OP (i:'glza 5

het eroaromatic ring containing a sul fur
hetero atons as the only heteroaromatic atomin said
rﬂhglshﬂﬁlﬂgﬂn@mnpounds according to claim12, wherein
Rb' aqd Rc'qare hydrogen or |ower alkyl; Ws | ower
al kyl jor o or di hydroxy substituted | ower alkyl;
and 2032?101569 -64- PCT/ EP2004/ 004978 R2 is
hydrot —1FowetOl kyl or nono or di hydr oxy
substijtuted | ower al kyl. 14. Conpounds according to
clai mgl2, \werein Ro' and Re' are independently
h¥grogen or |ower al koxy or phenyl |ower alkoxy

b’and Re’ are individually selected from the group consisting of hydrogen,

perfluoro-lower alkyl, halogen, lower alkyl substituted phenyl lower alkyl, lower

10  alkyl, phenyl lower alkoxy or

15

20

c ORy

|
O
L -4 P

Ru is hydrogen, lower alkyl and phenyl;
pis an integer from o to 1; and |

x and y are individually integers from 0 to 4

or a pharmaceutically acceptable salt thereof.

12.  Compounds according to of claim 11, wherein ® is a 5 or 6 membered
heteroaromatic ring containing a sulfor hetero atoms as the only heteroaromatic

atom in said ring.
13.  Compounds according io claim 12, wherein
Rb'and Re'are hydrogen or lower alkyl;

Ry'is lower alkyl or mono or di hydroxy substituted lower alkyl; and



with at | east one of Rb' and Rc' being other than
hydrogen; 5 R 'is lower al kyl or nono or di hydroxy

WO BYH91a6%d | ower al kyl ; and R2 %%-s hydr ogen o?CT/BWé‘P-”OO*WS
al kyl or nono or di | over hydr oxy substituted | ower

al kyl . 15. Conpounds according to claimii, wherein

(c) is a5 or 6 nenbered heteroaromatic ring

c - i
O R P Re D g OF B bR BN et sl

| ower al kyl; and R2 is hydrogen or |ower alkyl. 17.
CdﬁpourﬁfgﬂB@@@d@amrdmg:ﬂomlmﬂlz, wiheetin  (c)is a 5 or

| ni }?Por% g[ﬁg#&%%ﬁ%@% §Y‘§F@%8P8r3{’:‘§% e ng&hﬁaﬂr}ggfﬂ alkoxy

acenhdt hast @n@bﬂR‘Eﬂ d40d RN HHeReh hfv?@ro pd Rc' is
hdro ena he other s %drogen Iovver aIk I

5 ; owe QF EoRoxer dird itated lower W,ld

ac co }Sgﬂyﬂag%rﬁé 1dtdt AIEWVQ; Iﬁg ?ﬁ"g&}%gﬁ éubstituted lower alkyl.

armil
nmenbered heteroaromatic ring cont ai ning two
hetser oﬁmnpound@acc@mdmgmdﬁammwdim@m o claim 19,
wherein 25 _Rb' and are | ower  al kyl,  hydrogen or
| owetS 351 RoR PBW%B P PRI OIANS SInLAR RIIDE APGUREYB atom as the

2]0111$3ggﬂgggﬁg§maccordl ng to any of clainms 1- 2, having
ormula (I'1) RL~-NR2Z _NRa NRb R3,NL NRC

10 16. Compounds according to claim 15, wherein
Ry is lower alkyl; and
R.'is hydrogen or lower alkyl.

17.  Compounds according to claim 11, wherein
®is a 5 or 6 membered heteroaromatic ring

15 containing a nitrogen atom as the only hetero atom.
18.  Compounds according to claim 17, wherein

one of Rb'and Re'is hydrogen and the other is hydrogen, lower alkyl or

*-(;% OR
0

wherein
20 R is phenyl or lower alkyl; and
Ry and R.' are lower alkyl.

19.  Compounds according to claim 11, wherein

® is a 5 or 6 membered heteroaromatic ring containing two heteroatoms.
20. Compounds according to claim 19, wherein

25 Rb'and Re' are lower alkyl, hydrogen or lower alkoxy.

o



HRf Rd Re (Il) 5 and the pharmaceutically
acceptable salts thereof, wherein R is selected from

WRRIYABLW® consi sting of | over aPRyl , acetyl, PCI/EP2004/004978

10

15

20

25

hydr oxyal kyl , and benzyl oxy-al kyl; RZi s selected from .
the group consisting of hydrogen, Iomer al kyl, acetyl,
hydroxyal kyl to R3 is hydrogen or methyl; Ra is

sejsect [ f

Sobiect Rt pOADECARaNR (6985 ITL A<, DYHAREM. ANEL: o)
Rb is selected fromthe group consisting of hydrogen

| oner al kyl, perfluro-]lower__alkyl, substituted al kyl,

al koxy and phenoxy; 1 a d-~j ndependently are
hydrogen or substituted alkyl, pem}iﬂmo | ower al kyl ;

( Re is hydrogen, hal oggr=¢ i mited al kyl and
perfluro-|ower alkyl Rfl' | oner al kyl .

22. Conpounds accéﬁﬁinth F&in 20 R is

et hyl , et hyl,
allyl, benzyl, acetyl, 2, 3- di&%. QX V[ E%L,
3- hydroxypropyl and 2-benzyl oxyét hyl|{ R2 sel ect ed
fromthe group consisting of hydrogeRe nethyl, ethyl,
allyl, benzyl, and acetyl; Ra is selected frg the
group consisting of hydrogen met hyl, hydroxy

2%@%@%%’)@% r?o’c‘?@:?h]ﬁ seligdherpobahereihy - Rro is

s, &céadertbd 6rorh TRe BFAHPCHRS alkpllr droxyalkyl, and -
ng)t hyl_, met hoxy ,e%henoxy n?‘tﬂrlig‘f/v?ﬁororreet%%%{l h3$0§1 k1, an

tly are hydrogen or trifluoromethyl

i L B i e,

hydroxyalkyl
Rsis hydrogen or methyl;

sel ected fromthe grdip cdnsisting

Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy
hydroxyalkyl and benzyloxyalkyl; _

Rb is selected from the group consisting of hydrogen, lower alkyl, perfluro-lower
alkyl, substituted alkyl, alkoxy and phenoxy; 7 _ |

Re and Rd independently are hydrogen or substituted alkyl, perfluro-lower alkyl;
Re is hydrogen, halogen or substituted alkyl and perfluro-lower alkyl

Rfis hydrogen or lower alkyl.

22,  Compounds according to claim 21, wherein
. Rtis selected from the groﬁp consisting of methyl, ethyl, allyl, benzyl, acetyl, 2,3-
dihydroxypropyl, 3-hydroxypropyl and 2-benzyloxyethyl;
R2 is selected from the group consisting of hydrogen, methyl, ethyl allyl, benzyl,
and acetyl;
Ra is selected from the group consisting of hydrogen, methyl, hydroxyethyl, 2-
benzyloxy-ethyl and 2-[4-difluorophosphono-methyll-benzyloxyl-ethyl;
Rb is selected from the group consisting of hydrogen, methyl, methoxy, phenoxy
- and trifluoromethyl; -
Rc and Rd independently are hydrogen or trifluoromethyl;



Rf is hydrogen or nethyl. 23. Conpounds according to

any of claims 1- 2, having the fornula (1) Ri~N, P2
“f@ mg-’lll(NW(FSQNN R "X 5 Re (Il |-) Sand t he PCT/EP2004/004978
pharmaceutical Iy acceptable salts thereof, wherein R

Is selected fromthe group consisting of hydrogen,

| oner al kyl, acetyl, hydroxyal kyl 1o RZ is hydrogen

0 [ f .

R SPhIoeell P CIRIOBNERAN LR A
gRﬁuﬁnﬁhngeﬁtmmgﬂbyihydrogen, | ower al kyl, | ower

al koxy hydroxyal kyl and benzyl oxyal kyl; Rd" and Re

i ndependently are selected fromthe group consisting

0b3 hy dregfibumdsuckOMBhg 80 kiy 0PGRS Q9 ha’aﬂ'lg {EeFBAHARS(TIT)
accordlng to claim23, wherein R is sélected fromthe
group consi sting of nﬂt /HEI acetyl,

3- hydr oxypropyl and di RN ; 20 R2 and RV

i ndependently are sel ecteg e group consisting

of hydrogen, nethyl amd et and Rd' and Re'

i ndependently are sel et ed.- he grQup consisting

of hydrogen, et hyNor et hoXy.
according to any of clainms 1- 24,
group consisting of
7, N1-Di net hyl -6-(2-trifluoronethyl-phenw )-7H pyrrol of
3, 2-f1 qui nazol i ne-1, 3- di ani ne, Re!

(1)
and the pharmaceatically acceptable salts thereof, wherein
Rtis selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyatkyl
R21s hydrogen or methyl;
- Xis sulfur, oxygen, nitrogen or N-tert-butoxycarbonyl;
Rb is is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy
hydroxyalkyl and benzyloxyalkyl; ' '
 Rd' and Re' independently are selected from the group consisting of hydrogen,
lower alkyl and alkoxy. '

24,  Compounds according to claim 23, wherein
Rt is selected from the group consisting of methyl, ethyl, acetyl, 3-hydroxypropyl
and dimethylsulfamoyl;
'R2 and Rb’ independently are selected from the group consisting of hydrogen,
methyl and ethyl; and | |
' R and Re’ independently are selected from the group consisting of hydrogen,
methyl or methoxy.

25.  Compounds according to any of claims 1 - 24, selected from the group
consisting of '
7,Ni-Dimethyl-6-(2-triftuoromethyl-phenyl)-7H-pyrrolol 3,2-flquinazoline-1,3-

diamine,



RN

V\D 2004/ 101569 -67- PCT/ EP2004/ 004978

- Trimethyl -6-(2-trifluoraonethyl-phenyl)-7H pyrr
VO‘P&?%/I 156 f1qui nazol i ne- 1, 3-di afi’re PCT/EP2004/004978
7, N1- Di et hyl - 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazo
i ne- 1, 3-di am ne,
N1- Et hyl - 7-nmet hyl - 6-(2-tri fl uoronet hyl - phenyl ) - 7H pyrr

ol 3 bi
7"%‘2 e R T o) R g PR peotine
H—‘Lpﬁr jgngles, 2- f] qui nazol i ne- 1, 3- di ani ne,

Lﬁﬁ az oﬁ%ﬁﬂgﬁgqucfﬁnn% Y¥ %ﬁ[ szrkll:d?gf?)tgl gézo_' 1e-1,3-diamine,

7 }&-lﬁyhylbﬁrné@:g?yb =(8= ﬂrﬁlmbﬁ[btﬂy]yﬁh&ijh}lb}mﬁ&ﬁbﬁ) [3;4-lauinazoline-
nazol_i ne: | ami ne,
> 7-1Ei“ldr%m¥@; N1- di met hyl - 6 th| ophen-2-yl - 7H pyrrol of 3, 2-

N SR o PR AASD - Moottty g Py ealpta =

@:_[mnhnﬂﬂzezl 3#dlanune1,azol ine-1, 3 -dianmine,
| uor onet hyl. - pheny] ) -7

2-t .
w&@; %PG{ %'ﬁz’ghl %lﬁ%&fémrrﬁ@b 3.8-ldquinagaline-1,3-diamine,
MetHyd L ?ﬁf.ﬁﬂ
;H- pyr rlgll"-gﬁ[tgﬁ%-‘%hfb'ph&ﬁ nga?})-(a?ir]bg.-‘Tf F%{%fé) ézo‘i’f‘h%nﬁ’é)dlamme
10 Nf-lﬁiimybl‘@eNz;dl Whlo@b(eﬁ-Z—Nl—VH:}pynmhl[Bﬂ—f}njmmgdoimé -1,3-
| o[ 3,2- f] quinazoline-1, 3-di am ne,
iﬂ/q’ 1-pyrrolidin-1-yl-6-(2- trlfluoromsthyl phenyl

)N&mw 2 mitthyll6 Qo dHRk bRy l;meﬂw - -
2- l\/btlho%%[?ghenﬁ g N1- di nmet ﬁ%i pyrrr(]JII:I ]t)yrrolof[?z
nmu@-sgdhamm

(ﬁfe hﬁfﬁlp@ﬁgéﬁb%l g 'r(rglrlgél g nﬁ%ﬁ%ﬁeﬁﬁ)@ﬁ%}'&%ﬁ){% 2-

quinazol 1’ne-
15 Nﬂqdlnﬂcéhi&yi,g-ﬂlmﬂeyl 6- t hi ophen-2-y1-7H pyrrol o[ 3, 2-

! ]7?&@3&1351%5{% Il-leﬁlrén(gﬂﬁlélw omethylphanyd-aHsperelggiz-
nﬂﬁ%ﬁ%ﬁ% sARmde.
N1,N1-Dibenzyl-7-methyl-6-(2- trlﬂuoromethyl-phenyl) -7H-pyrrolof3,2-
flguinazoline-1,3-diamine,
20 7-Methyl-1-pyrrolidin-1-yl-6~(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2~
' flquinazolin-g~ylamine,
6—(2-Methoxy—pheny1)-7,N1—dimethy1-—'7H~pyrrolo[3,2—ﬂquinazoline—i,3—diamine,
6-(2-Methoxy-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine,
25 Ni,Ni-Diethyl-7-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine, |
7,41, N1-Trimethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
7,N1,N1,N3-Tetramethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine,
30——6-Todo-z, Ni-dimethyl-7H-pyrrolof3,2-flquinazoline-1,3-diamine

7,N1,N1—Trimethyl—6-(5~meﬂ1yl-thjbphen—2—yl)—7H—pyrrol_o[3,2—ﬂ quinazoline-1,3-
diamine,
7,N1-Dimethyl-6-(5-methyl-thiophen-2-y1)-7H-pyrrolo[3,2-flquinazoline-1,3-

diamine,



7, N1, N1, N3- Tet r anet hyl - 6- t hi ophen-2-yl -7H pyrrolo [3,

2-1] quazollnel 3- di am ne, _
ViR 2004/60356%0- 7, NY- di et hyl - - 7HEPY2I TA o[ 3, 2 PCT/EP2004/004978

qui nazol b-P-1, 3_di am ne,

7,Ni, N1-Tri rret hyl - 6- (5- met hyl - t hi ophen-2-yl)-7H pyrrol

o[ 3,2-f] quinazoline-1, 3- diam ne,

7,050 L Yne-
2-f %5 qugﬁz({)llﬁl rﬁgt I&gﬂﬁg% Zg{ 1%%%%%%%@ 61(102{2,@[ Bquinazolive

PET3- »004978

SI%%P%%%ﬁN;@gm , nee[m@ %}’i’)?fﬁ]%g:ls\l - L LML R ¥ dmine,

6-G-Bnama-2-yl- 7,N11\ﬂmﬂ6th§zl—l7‘ﬁt-pyﬂmYdﬂgwﬂqahﬂs[zahﬁeillg -diamine,
qU|E$zoI1ne 1

ARGy V‘T’Feﬂi}}’ll %%{W\lorﬂlp%t}w} -Bhepg)-73l-pyrrolo[3,2 2-flquinazolin-

qql a QiHanyldi am ne, 5
gﬁA%hEg)L7 mstlh | -6-(2-trifluoronethyl-phenyl)-7Hp

r r%[&r[ﬁellh}d Tquaﬁryi—@kﬂnephely-lzaybwﬁ}pmdﬂaf@bﬂqumazohn—1—y1ammo)~

- net hyl - 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] g
e&ig%ArTrn 1-yl am no) - et hanol,

3 -4-B3-Ath Y- 7B 6= - @ﬂﬁéﬂd‘lﬁé@lﬁrp—iﬁ%ﬁﬂb Mi&la[ﬁb@qumazohu—

rrol o[ 3, 2-f qumazolln- 10 1-yl am no]-propan-i-ol,
10 SJfﬁamiﬂﬁ]rP?Om-ﬁ;ﬂ 6-t hi ophen-2-yl - 7H pyrr ol 0[3 2-f]q

“’r[1 gf%ﬁ#‘ X‘h%ﬁﬂyl%) 1@?@?@% RYEAe -3 pyinagplin:1-ylamino)-

olprbﬁaﬂ-xhd)nw nazol i n-1- yl am no] - et hanol, 15

ran-3-yl-7,NL, Ni-tine 7H pyrrql o ui ngzo
I |2r1§i‘IAI§n¥ﬂ 3Tﬁ1ﬁ@y1'67(5@1 {r]hﬂn»c)phe ~2-y1)- El-pyrro ol 3,2-t[quinazolin-1-

ri fret hyl - t hi ophen-2-y1) - 7H-pyrrol o[ 3, 2-f] g
ui naz{g}/ ];1e %ﬂg di am ne,

15 24 Buﬁm{aeylkﬁmmimhiﬁrhﬁe?ﬂ-msgwho:[s Ebﬂquiéfatabbhé—g%mmme
ui nﬁ} ?\]J’lzg‘hn:;gtlhyl-6 X{ {n%thyll—t_hcl;gl;he%)sy~3|rl§:—7ia{(i};)yrr0 o[t3, ﬁc{umazolme -1,3~

6'&1§m Q met hyl -i soxazol -4-yl)-7, N -dnet hyl - 7H-pyrrol o
[ 3, 2-T] dui nazol i ne-1, 3- di ani ne,
2-(3-Amino- 1—dlmethylam1no 7—me1:hy1~7H—pyrrolo[3,2—f]quinaz01in—6—y1)~

pyrrole-1-carboxylic acid tert-butyl ester,

20  6-(3,5-Dimethyl-isoxazol-4-y1)~7,N1-dimethyl-7H-pyrrolo{3,2-flquinazoline-1,3-
diamine,
-7,N1-Dimethyl-6-(2-phenoxy-phenyl)-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
2-[3-Amino-~7-(2-hydroxy-ethyl}-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-
flquinazolin-i-ylamino]-ethanol,

25 6-(4-Methoxy-thiophen-2-y1)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3- -
diamiﬂe,
3-[3-Amino-7-methyl-6-(2-{rifluoromethyl-phenyl)-7H-pyrrolol 3,2-flquinazolin-
1-ylamino]-propane-1,2-diol,
2—[3-Anﬁno-1—dimethylamino—6—(2-triﬂuoromet1'iy1—phenyl)—pyrrolo[3;2~

30 _flquinazolin-7-yi]-ethanel,

[(4-{2-{3-Amino-1-dimethylamino-6-(2-triflucromethyl-phenyl)-pyrrolof3,2-
flauinazolin-7-y1}-ethoxymethyl}-phenyl}-difluoro-methyl]-phosphonic acid,
6-(5-Methoxy-thiophen-2-y1)-7,N1,Ni-trimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-

diamine,



7, N1- Di met hyl - 6- (2- phenoxy- phenyl ) - 7Hpyrrol o[ 3, 2-f] qu

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

WO POSARPINGY 7- ( 2- hydr oxy- et hyl ) - 692-tri f 1 uor omeRGHERIRH00978
nyl)-7H pyrrol o[ 3, 2- f]quinazolin-i-ylam no]-ethanol,

25

6- (4- Met hoxy-t hi ophen-2-yl)-7,NL, NL-trimethyl -7H pyrro
|@[~§5—Méﬂ1€iﬂj§ B@Heﬁez ()37 LT ¥Ry %thﬁrrop[% y2|~ﬂqu1nazohne—1 ,3- |

Ami no nmet hyl 2-trifluoro
IIBCJZ f]qui nazolln- i -yl am no] - pr opane- 1, 2-di ol ,

o AR iotenr polor et ARy pnp o figgingzotine 13-
dlamme 30 f] qUI naol i n-_7-y1] - et hanol
S : %’ﬁgﬂ %I%W‘?fg 62}’ )1r‘r7]e ]tah a’glnmggﬂg&—%{}p;gollg[ogr, o—rtr']eqJPl%/llaz_opl)lne-l 3-
yld}l%tﬁgﬁpxyrret hyl } - phenyl ) - di f | uor o- met hyl ] - phosphoni c
acl

66 62, D ety rbeni e S yidnethll 7yt oTel A finpyolii-1,3-
O!f] Ziffﬂ%a gui nazol i ne-1, 3- diam ne, W) 2004/ 101569 -69-
P 04/ 004978

Z(ﬁl mtTﬂﬁMﬂQHD,eﬂ?ﬁﬂm%ﬁleﬁaﬂjp}Qn%LM-pﬁﬂbﬂi{é,rzaﬂﬁhﬁaazolinen

f] qui nazol i ne-1, 3- dia
10 61(34 Wexy - t hi ophen 2- yI) 7 N1- di et hyl - 7H pyrrol o[ 3

I I
o700 B RS b o (St erbyhphemDyftmyaylela.2-
ﬂTfIJ]lﬂMd]ﬁléoi N@iatige, di am ne,
6(2 D|methyl henyl) 7, N1l-di neth -7I—I-prro|o[32
] Qcﬂgn@p@pq)ﬂen@tﬁy -@-,(gﬁlﬂ@oromethylw )Igenyl) 7ﬁi~pyn‘olo[3 2-flquinazolin-

hyl - ph I
ot o TSSO R P alab L tnatl 0T Y PrenyD) - T ey
o ettt Sty
27)11“3HAﬁf ﬁﬁ’e?ﬁywrso erilgpipgy Ay3-dismaiig andH. p
ygtﬁ &’?inﬁetfdl]rog%y g a¥n) r?él]qle anoFth}?S? H-pyzrolo[3,2-

‘Zmeeitgydmﬁ}mb,l ophen- 2-yl -2, 7-di hydro-pyrrol o[ 3

ui nazol i.n
anc_i %armaceuticaﬁy aeceptable salts thereof.

20
26.  Compounds according to any of claims 1 - 25, selected from the group
consisting of
7,N1-dimethyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[s,2-flquinazoline-1,3-

" diamine, |

25 7,Ni-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine, -
7-ethyl-N1-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
6-(4-methoxy-thiophen-2-y1)-7,N1-dimethyl~7H-pyrrolo{3,2-flquinazoline-1,3-

20 _diamine, ,

6-(5-methoxy-thiophen-2-y1)-7,N: —dnnethyl—71—1—pyrrolo[3, -ﬂqumazolme— 1,3-

diamine, and
6-furan-2-yl-7,N1-dimethyl-yH-pyrrolo[8,2-flquinazoline-1,3-diamine,

and pharmaceutically acceptable salts thereof.
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15. :

7, N1, N1- Tri met hyl - 7H-pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di a
W BG4 6- (2, 4- D met hoxy- pyr-izgdi n-5
)-7“%%%“ -trimethyl -7H pyrrol o[ 3,2 f] qui nazg F'}FP-ZOMIOMWS
3 di am ne, and pharmaceutically acceptable salts
thereof. 20 26. Conpounds according to any of clains
1- 26, selected fromthe group consisting of
7, N1- di rrethyl 6-(2-trifluoronethyl-phenyl)-7H pyrrolo

[ %ﬁlzd P(Kdyelgé tt?@ g’p# f}oﬂ onf oﬁ é gorizhllgﬁg to any of claims 1 -

| 2 comPpritimgiaseing a compound of formula (3II)
6 (2, 6- Di net hyl - phenyl ) - é N1- dhrret hyl - 7H pyrrol o[ 3, 2-f
] qui nazol i ne-1, 3- diamn N
7- et hyl - N1- et hyI 6- t hi ophe -2-yl fTH
qui-nazol i ne-1, 3-diamme, 6-{4- netho
-7, N1-di m et hyl - 7H-pyrr [3
3~di a nlul ne
6- ( 5- met hoxy=t hi opheﬁ\.’N i

, 2-f] quinazoline-1, 3- HJI| am ne and
6- f ur an- 2- yl -7, NL-di net hyl - 7H pyrrol o[ 3, 2-f] qui nazolin
e-1,3-di am ne, nd pharnaceutically acceptable salts
Wb FOmppind of 1amabias _Hé PCT/ EP2004/ 004978 27. A
process for the preparati on of conpounds according to
any of clainms i - conpri si nl5eact| ng a conpound

of formula (I) R~ NRzBI(Dm) NF3~N'" NI H(Xl) 5
% AP 2Rb

yrrolo [ 3, 2-f]
I§=*t|:k1cjlophen-2-y| )
qui nazol i ne-1, 3-

Pt hyl - 7H pyrrol o[ 3
X

(X1

‘wherein R1, R2, R3, Ra, Rb, Re, Rd, Re, Rf and A have the significances given in
any of claims 1 to 26.

28.  Compounds according to any of claims 1 - 26, when prepared by a process
according to claim 27.

©29.  Pharmaceutical compositions comprising a compound according to any one (

~of claims 1 to 26 and a pharmaceutically acceptable carrier and/or adjuvant.

30.  Compounds according to any one of claims 1 to 26 for use as therapeutic

active substances.

31 Compounds according to any one of claims 1 to 26 for use as therapeutic
active substances for the treatment and/or prevention of diseases which are
modulated by PTP1B inhibitors.



&é?%&g‘{ﬁfhﬁ;{e Rd (XIl1l) wherein F;Lr}lfRZ R3, Ra, Rb,

Rf and A have the sig i cances gi vaitT/EP2004/004978
any of clainms i to 26. 28. Conpounds according to any
of clainms 1 - 26, when prepared by a process io0.
according to claim27. 29. Pharnmaceutical conpositions

i Si ding t f clai
TP oo TR B STROMIOARS AePhiifak Jo PR o1 iiptns1 ™o 26 for the
an greraraihniv A iledicathentd FARAUB dfaBRE A SHdAs %&v@ﬁ'ﬁior? BE dRases which

claims i to 26 for use as therapeutic active

suBte medalated BTBIB irddbiterands according to any one of
claims i to 26 for use as therapeutic active
substances for the treatnent and/or prevention of

3 75T Tl T iy e

conmpounds according to any one of clains 1 to 26 for
thg preﬁaration of medi canents for the treatnent
andfor bheessiaceprding th eletm 32, whirdin therdisenselid diabetes.
PTPI B i nhi bitors. 33. The conpounds according to claim
31, wherein the disease is diabetes. 34. The uses
according to claim 32, wherein the disease is

di abet es.
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