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WD 2004/ 101569 - 1 - PCIT/ EP2004/ 004978 Di am nop
r ol ogui nazol i nes Conpounds as Protein T)gosine

webke@spbsbase | nhibitors 5 The-lnavention rel at BEI/ER2004/004978

di am nopyrrol oqui nazol i nes conpounds, useful for
inhibiting protein tyrosine phosphatases, particularly
PTP1B, and for |lowering blood glucose concentrations
in mammal s. These conpounds are characteri sed by
formula (1) 10 RI-1", R N---Ra NRb R3\NN A Re
HR Re Rd (1) and the pharmaceutically acceptable

sal paritehedfcloydianabithed dsinpo@ndPis PrdtBibd %ﬁg@ine Phosphatase
unsaturated or saturated rin or a 5- or 6-nenbere

unsat urated or saturated rlbg_lbl&iﬁ contai ns at | east

one heteroatomselected from 15 S, Nand O Rl is

sel ected fromthe group consisting of |ower alkyl,

'Blmainwlentidh relabsd toudibarinypyrrologdineeplinky tommonaderuseful for

SO S G e i B L B i
1%0& ghfc%g@ebﬁ&lﬁf&pﬁ xﬁalgmﬁlalg gﬁjés%tcb cﬁfnd%gé QH&fcterised by

omer al kyl, acety r oxy no or
aide () subst i t ut ed Iomer al kyl , phenyl | ower al kyl,
and phenyl | ower al koxy | ower aIkyI; R3 is hydrogen
or methyl; Ra is selected fromthe group consisting of
hydrogen, |ower alkyl R OWeR. al koxy hydroxyal kyl,
nmono or di hydroxy substiNuted f=vw@ey al kyl, phenyl
lower alkyl, 25 benzyl oxyal kyl

Re Rd 4y
and the pharmaceutically acceptable salts thereof, wherein
Ais 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 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

“\_/

[CHyl—CH, O[CH,]y ——CHy— >
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Rio [CH2]x CH2 CH2]y CH2 WD 2004/101569 - 2-
PCT/ EP2004/ 004978 F O ILOH 1 | R o is hydrogen or F

w@ebow/1er5@9 y are i ndividual inteders fromO to BCT/RR20as1ah4978

Re are individually selected fromthe group consisting
of hydrogen, |ower alkyl, perfluro-Ilower alkyl,
substituted al kyl, al koxy, phenoxy, hal ogen, 5 .
unsubstituted |ower alkyl sybstituted phenyl |ower
al kyl , phenyl | ower al kjoxy [ CORI1 OP Rf is
hydrogen phenyl or unsubst uted ower alkyl; pis
an integer fromo to T, T%T—'s_ﬁVHWogen substi t ut ed
al kyl or perfluro-Ilower| al kyl; 1o Re is hydrogen,
haloggp gqg@y Ii@ptedialkykﬁand perfluro-|ower alkyl
en or 1over alkyl. Proteih tyrosine
phospKandsese@ﬂdﬁm@sdﬁnuﬁmmkﬁynEQiqnes in processes

Riing RF B Syl SHi30ied Fain haenghs Send iy of Pfiggen, lower
Hn@wl ﬁfb-nfwénm ]plsﬁbﬁitﬁf@i ARG, BBdRYeyBen dkyMibldgen,

tyrosi ne phosphory atj on dephos phoryl atl on Ia s a
uaﬁebstﬂmdéo“@ra lﬁéﬁtlbs;tenuéqr ph@md.lﬂwer 9H<als|pli@nyl lower alkoxy or
phosphatases that—lal s often used as a prototypical
nmenber__af _t hat. cl %)?—}Of enzymes. PTPase inhibitors
are reCﬂgni zeff as| pot'enti’hl therapeutic agents for the
treatnment 20|jof {diabetes. See, e.g. Meller et al.,
3(5):527-40, rrent Opinion in Drug Discovery and
Devel opent, 2000} or Zhang, Zhong-Yin, 5:416-23,
Current | Opinion ) Chem cal Bi ol ogy, 2001 The
utility of PTPas€ i'nhibitors as therapeutic agents
has bRaris ytdriges, pheﬂylmuﬁsubetltuteé toreeredlkylevi ew
articles, 1 ncludj or exanmple, Expert Opin Investig
Dr ugsPi9#B jutsger Qm 2481 2003.

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.

Protein tyrosine phosphatases (PTPases) are key enzymes in processes that
regulate cell growth and differentiation. The inhibition of these enzymes can play
a role in the modulation of multiple signaling pathways in which tyrosine
phosphorylation dephosphorylation plays a role. PTP1B is 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 Development, 2000; or Zhang, Zhong-Yin, 5:416-23, Current
Opinion in Chemical Biology, 2001. The utility of PTPase 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.
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WD 2004/ 101569 -3- PCT/ EP2004/ 004978 Unl ess ot herw se
indicated the following definitions are set forth to

wo bdugorset e and define the meaming and scope BET/ERE04/004978

various ternms used to describe the invention herein.
51n this specification the term"lower" is used to
nmean a group consisting of one to six, preferably of

?ﬁgf%sﬁ)oélg 's%%@ﬁ?ﬁeﬂttﬁgfféﬁovgh%%fﬁ{gﬂbéy QILEP&S %rtgrto illustrate and

ers to fluorine, rom ne an
defina¢he meaning hndséape, ofthe errives sartndnswd toeddseribg the invention
Elr ef.erred. 10 The term "al kyl", alone or in
GHBPnati on with other groups, refers to a branched
or straight-chain nonoval ent saturated aliphatic
hydrocarbon radi cal of one to twenty carbon atons,
b hissperificatien the tarm dewerziswsad 4o orean agraup consisting of one to

e ms. Al kyl groups can
B bRty B e R R B R RPor 1 Gver 18l kyt
Lower al kyl groups as defined bel ow are preferred

kyl : dinth ificati the t
TR S e 6 Rt o amboa Snding, it
AbAndNtnI6iRha brBHANC BethHiRkG Bl Y] or oup
contal hing a maxi num of si carbon atons, such as
nmet hyl , ethyl, n-propyl, isopropyl, n-butyl,

c- but vl 0 jsobut.yl, tert-buty],, n-pentyl, n:hexyl
1A it A al R kT o i thsR ERonlast sSRt t afranched
Of skt dhidiie thdnovaRet ShtuiRied MfpHapR 1SAk6§&4rBen radical of one to
i ndependently from cycloal kyl, "nitro, aryloxy, aryl,

hyeriaxprbemptayes, prefeankly oneviesidkeeggrbonatems, more preferably one

T -
allipk tliovedredkylaweapabkgéfigedbEsw drelprdferred alkyl groups.

2, 3-di hydropropyl and 25 3-hydroxypropyl. The term
"l ower al koxy" nmeans a straight-chain or

RLaReh ﬁgﬂ?@%é&iﬁéaﬁ%yﬂg QU “lﬁ'@f@f kag%’n e VP BB nifnation, means
SI X carbon atoms, suth as methoxy, hoXY, N-propoxy,

a stl]aig"hteoha,in or buamehed-dhein a?tyﬂ groupcchthheng iakaaxid@umhof six
5 AL S hE B B b -y,
BOBUE/ Heft-DUBA! AlpdhBfl, RhekFPART AL Ble.f1LoWE ARyl AHRIPY may be

the prefered perfluodro-lower alkyl groups are
wnsyhsiidutaceesubstipaied by anecutingre groups selected independently from

cycloalkyl, nitro, aryloxy, aryl, hydroxy, halogen, cyano, lower alkoxy, lower
alkanoyl, lower alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl and substituted
amino. Examples of substituted lower alkyl groups include 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,

isopropoxy, 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, etc.



hept af | uor opropyl, etc. WO 2004/ 101569 - 4-
PCT/ EP2004/ 004978 The term "heteroaryl" neans a nono-

WR00an101559 - cycl i ¢ aromatic groupt Tontai ni ng a PCT/EP2004/004978
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het er oat om such as nitrogen atom oxygen atom and

sul phur atom Exanples of "heteroaryl group" maybe

pyridyl group, thienyl group, benzofuranyl group, 5
pyrim di nyl group, quinolyl group, isoquinolyl group

and i soxazolyl group, indolinyl group, furyl group,
Thedeandhytergangihmenanaohdiasilorlirigeyailie, arpmaalz:i grglip containing a

%1%?%55 be.zﬁtﬁlg?a?ftgq%%%atogb 05& th@%0| e h ra(l)tltj)m Examples of
F’h@t%f@é‘ﬂyl‘?fmﬂf QHRy BEGyHayT éﬂ@)ﬁgr ﬂﬁ&ﬁﬁ'@fbu fBé&onf&PanW Sroup,

means a ibno- I cyclic ardhatic group,

term"ar
mmdsnséhamp olumrmlarbgnomy isogtinlyl groupsutskispxarody group,

T e
ayslimphezbtiediaadlyy troup) Ylﬁé%]de}fB gﬂé@ﬁ,ﬁﬁilﬁﬁﬂhlﬁ@lﬂ @8Bup,

Iovver .al kylthio, |ower alkylsul

RIBSFIdiny %}‘WP; PEAABNYHSTOND, anéetﬁmaﬁwﬂammnyl group.

al kanyoyl, aroyl, aryl alkynyl, |lower 15 al kynyl and

| ower al kanoyl am no. The especially preferred

Fhbgeim (feryl s meams laaneno- at kigiclid aveexatid gq@xm sm&da@phenyl or

Sﬁbﬁﬁyﬁwﬁﬁcﬂiﬁ Asyhbtebete R AR o enfiohal steitutent

POEIY. i TBRfatEd Eﬁﬁfﬁthem@ -ar B RPARTE Wiber alko droxy lower alkyl,
chl orophenyl ]{ roxy phenyl,” m et hyl t B/ )§;y
gﬁﬁmohyémmlm ﬂeg¢n,llewelzdkj71thlct,é0wet‘ aﬁwtsulfmyl lower

AR sy O, pPUFlorDelNd) BB} e A i, Lover

Aﬂgmgbm@lﬁvv@fb’;lkaﬁmmm k’Yhe espacialliByreierrod edbstituents are lower
rdance Wt&pﬁls i.nyention, such as_benzyl and the
Fl loyer alkoxy O%ﬁrk S%30% AP DertupRD we@\nﬂfcyl Examples

PSR BN, kol HIRNSR A B re phens, -
trmthox;qihermyi/ P- ah}plroyﬂwﬂm, mslkeylirory phenykl ammeﬂwlthldﬁheﬁyl,
nvent| 0 suc benzyl oxy. The term
i” @énmllaéﬁﬂﬂ?ﬁ Kkeceptabl e salts" refers to
conventl onal acid-addition 30 salts or base-addition
salts that retain the biol og) ical effectiveness and

Phe pem “lesvayfalkylkaryE ompanmal bovodr alkylgroap in whiclhoaadr more

BB TR D B oA BHAER ver ot
Saph &y 8¢ isbdiitidcoedance 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 acceptable 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 from suitable non-toxic
organic or inorganic acids, or organic or inorganic bases. Sample acid-addition
salts include those derived from inorganic acids such as hydrochloric acid,

hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid
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salts include those derived frominorganic acids such

as hydrochloric acid, hydrobrom c acid, hydroiodic
waeiod/10s69 furi c acid, sul fam c-acid, phosphori BCHEPTHOWND4978

2004/ 101569 -5- PCT/ EP2004/ 004978 and nitric acid,

and those derived fromorganic acids such as

p-tol uenesul fonic acid, salicylic-acid,

gﬁ{i s, ﬁ:g%&%%dct}ﬁ%gé ﬂengé@kﬁ' f)'?%aqnc 3@8& fSHE}? ?Igg)'—tgél:llle&l’esulfonic t
acid, sdlieylic keid, ﬁmthhmednﬂtﬁ)mcaatdd,t oxahicsrid, Suceindd aed, citric acid,

HL'T’ZS g‘t"}oﬁlﬁﬁl b ﬁg}] I 50@3@@@%3@%&0%%@9@% salts
hflE HH@fWQ('T EYr%Bﬁhﬂﬁ‘ c%?tzgtﬁuﬁp %%ﬁfé’ﬁ and, qgatersxary

nodi fi1 cati on of ar maceut |

ammomunahydnmdeas, Bledhaﬂ frrexasiple, ltatmmetthylammomum hydroxide.
ceutica em s 0 ro ved sical
BRA CHRER A s EATR Bt & phSrRatithel PRHPORRGILES ER9 into a sattis
am@b m@wbllﬂmc% uticAle®entisi§ to dBtailis@droded physical
armaceuti cal sage, Forns and Drug Delivery

@,9@ tch@mlcal otabily, Ewgr@mylmtﬂqypablh%a%ao uhgigy pfsompounds.
%?eg?e%t S&3sa1%t aFC:-ﬁlFIPIﬁ Zt{tf%%ﬁ%?acﬁjel Pg% o% 3111‘141 ’I)rh%q}e(l}very Systems

invention’re 0 CcO of nu
ESthAH. 10ok) athia 198 dridl 14886~y gy A Re HRf Re Rd (I)
and the pharnmaceutically acceptable salts thereof,
wherein Ais a 5- or 6-nmenbered unsaturated or
saturated ring, or a 5- or 6-nenbered 5 unsaturated or
saturated ring that contains at |east one heteroatom
selected from S, Nand O, RL is selected fromthe
group consisting of |ower alkyl, acetyl,
di met hyl sul fanoyl, hydroxyal kyl, nono or di hydroxy
substituted | ower al kyl, phenyl |ower alkyl,



benzyl oxy-al kyl, and phenyl |ower al koxy |ower al kyl;
lo R2 is selected fromthe group consisting of

whyanagesny | ower al kyl, acetyl ,-%-hydroxyal kyl , POREP2004/004978
di hydroxy substituted | ower al kyl, phenyl | ower
al kyl, and phenyl |ower al koxy lower alkyl; R3 is
hydrogen or nethyl; Ra is selected fromthe group

| Si i I I | kox 15
OGPl shPpfRscltt i RaR0 oY Ko A D
al kyl, phenyl | ower aﬁky?N//ﬁenzyloxyalkyl or R10
[CH2] x CH2 g CH2]y CH2 OH Rr7.ois
hydrogen or F OH x and y @ al-Rant egers from
O to 4; 20 Ro and Re are
t he group consisting o
perfl uro-| ower qikyl ubsti
phenoxy, halogenf\\H :
substituted phenyl Hower al kyl, ~ | ower al koxy or
WO 2004/ 101569 -7- PCT/EP2004/00497. 111 OP
R11 i s hydrogen, phenyl or unsubsd t ut edl owé® al kyl ;

B S EPhAIR R I APHIE saf Ol NIBRER, L | s
Ayisln g o 6- murdgﬁad umsammnatadmnsaﬂumlt@rmgnm a 5- or 6-membered

5 GO e S SO B o

$I0 amel @ef i ned above, RI~-NR2 | |
R is selected from the group consisting of lower alkyl, acetyl, dimethylsulfamoyl,
hydroxyalkyl, mono or di hydroxy substituted lower alkyl, phenyl lower alkyl,

2l kyl

benzyloxy-alkyl, and phenyl lower alkoxy lower alkyl;

10 Rsis 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;

Rg3 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

"N\_/

[CHal—CH, O[CHyly —— CH,—

O

F

—

Ruo is hydrogen or F OH ;
x and y are individual integers from o to 4;
20 Rb and Rec are individually selected from the group consisting of hydrogen, lower
alkyl, perfluro-lower alkyl, substituted alkyl, alkoxy, phenoxy, halogen,
unsubstituted lower alkyl substituted phenyl lower alkyl, phenyl lower alkoxy or



RB\ANNS-Ra Rob o ARR HRf Re Rd (I) io and the
phar maceutically acceptable salts thereof, wherein A
WO 200a/1815560r  6- menber ed unsat ur at’ed or sat ur at ePICT/EPZNN4/004978
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 |l ower—al kyl, acetyl, hydroxyal kyl, and 15 :
benzyl oxR/- al kyl gs selected fromthe group
consi stilng of Egyd'ogéh, | bwer al kyl, acetyl,

hydr oxydl kyl i $ hydrogen or nethyl; Ra is selected
fromthg group.copsisting of hydrogen, |ower alkyl,
| ower alkoxy,()20 hydr oxyal kyl and benzyl oxyal kyl; Rb
is seledted from q§ group consi sting of hydrogen,
| ower alkyl, perfluro-lower alkyl, substituted al kyl,
al koxRainthydnegeey phefid andchshbsiitided dnwenilkyl;ar e
hydrogen or. substituted al kyl, perfluro-I|ower alkyl;
Re i sPAY AP SPESEr HRrb9dA Lor substituted al kyl and

ri ' J ower al kyl .
R 0D T e R 08 A oy

5 PBeés bydemgeanbaldiganor snbstifuked alkytanppearflisroakvaefalkydd
wher ej Rl s selected fromthe group

ggﬁgﬁgypﬁ§n6¥qﬂ%?%§$§LethyI, benzyl, acetyl, 2, 3-
di hydr oxypropyl, 3-hydroxypropyl and 2-benzyl oxyet hyl ;
5 R2 is selected fromthe group consistin% of _
Ayetsgeed emborimentralsies toeomppundsafl foxsutle (1) aadafined above,
sel ected fromthe groyp _consdsting of hydrogen,
met hyl , hydroxyet hyl, 2->pg€nzyl axy—et hyl and
2- 14-di f | uor ophosphono- net hyl | - penzyw oxyl -ethyl; Rb is
sel ected fromthe group chpnsi sthng o hydrogen,
nmet hyl , met hoxy, phenoxy

Re Rd (D
10 and the pharmaceutically acceptable salts thereof, wherein
Ais 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 lower alkyl, acetyl, hydroxyalkyl, and
15 benzyloxy-alkyl;
R is selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl
Rj is hydrogen or methyl;
Ra is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy,
20 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
25 Rfis hydrogen or lower alkyl. ‘
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lo and trifluoronethyl; Re and Rd are each
i ndependently sel ected from hydrogen and

wo eioithussomet hyl ; Re is sel ected from the gr oupCT/EP2004/004978

consi sting of hydrogen chlorine and trifluoromethyl;
and Rf is selected from hydrogen and nethyl. 15

Anot her enbodi nent of the present invention relates to
conmpounds as defi ned above wherei n sai d conpounds
have the fornmula (1-B) Rl~'R2 NRa NHZN N/ i Rb

RodtheByrefefedienrts dimeRt rela’&ksJ Itommmiuhﬂs as m:a%a db@*o@ rwherem
o or [ dr oxy .su st tute ra
%ﬁﬁfv‘lef: ‘E’MXPB\%@MW% 0 hﬁs ﬁv rRAgEHL, ap@%rz,:a-
X?l?@g%’“ 10Xy
g%s%ﬁot u 2:;'5 o%/\(/)éc?bgd la’HE”sz W%r al koxy

Ravisrselgeigd fromathe gronpdoosisting bﬁggdr@elny methyh etlod, Benzyl, and

%xy substituted lower alkyl, or Ro, [CH1x CH2
%LX ]y CH2 WD 2004/ 101569 -9- PCT/ EP2004/ 004978 Ri 0

iRa 1|§)Sdle@§bﬁfr0m the@rblip cbnébting ohlyBbgeANtheByl, ﬁif&roxyethyl 2-
:IPEHF i dual l)é I ect ed fromthe group consi stl ng

@@ﬁ-et @m@phgsmlwno—mthgﬂmenzyloxy] ethyl
whsidRefeltdd £6m ﬂl‘&raﬁb l%hs@ﬂﬁé b W&I%%eﬁf‘ ﬁ{@dlyl, Wthoxy, phenoxy
and trifluoromethyl;

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.

Another embodiment of the present invention relates to compounds as defined
above, wherein said compounds have the formula (I-B)

R1'\N/R2

wherein

Ri' 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 alkoxy lower alkyl;

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

\_/

Ryo"

[CH,},——CH, O[CH,], CH,—— >
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5 al kyl, lower alkyl, phenyl |ower alkoxy or C 10R11
I 1 OP Rii is hydrogen phenyl or unsubstituted

woowenombkyl; p is an integer -ffomo to i; anPCRERIVE4/§04978

are individually integers fromO to 4 1o or a
pharmaceutically acceptable salt thereof. Another
enbodi nent of the present invention relates to
gongqﬂ;%gg defined above, wherein Ri' is |ower

"k 3 hydrogen or lower alkyl; and 15 Rb' and
Rc' &re p@rfluorol oweral kyl or hydrogen with at | east
one ¢r Rbjl and Rc' being perfluorol oweral kyl. Anot her
enhodi-nenp_of phe jpresent invention relates to
conp undséas def i ned above, wherein Rl' is nono or di

hydr Xy substituted lower alkyl and R2' is hydrogen
no or''di hydroxy substituted | ower alkyl and Rb'

o E L e —

_perﬂﬂororlo’wemaﬂ@rl Kdlogedy) ahbebst@miat]ovrditallof]l substinited @henyl lower
%‘ﬂ%{fgtl on i &]ﬁg t 0o co ounds as define above,
ePWe Y }q]olower@ B doxy substituted | ower

al kyl . Anot ker enbodi ment of the present invention

rellates unds as defined 25 above, wherein Ra'
i's WO 2004/ 1 15619 10- PCT/ EP2004/ 004978 Rio O/
[ CHI2] X CH2]y CH2 and Rio, x and y are as defined

abqve. Anoth r enmbodi ment of the present invention
relfates to0 cjonpounds as defined above, wherein one of
Rb'l and Rc' jip C ORI

Ry is 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 Re' being perfluoroloweralkyl.

Another embodiment of the present invention relates to compounds as defined
above, 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 Rc¢’ are
independently perfluoroloweralkyl or hydrogen with at least one of said Rb' and
Rc'being perfluoroloweralkyl.

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



I I O 5P or lower alkoxy; R11 is hydrogen, phenyl
or unsubstituted lower alkyl; and p is an integer
wo eomiiolss® 1. Anot her enbodi mentOof the presenPCT/EP2004/004978
invention relates to conpounds as defined 10 above,
wherein one of Ro' and Rc' is |ower al kyl. Another
enbodi nent of the present invention relates to
compounds fined above, wherein said conpounds
have t he (1 -Kg% RLNR2 NRa' N HZN NP RU
Rc'  (RioAY Whpeei A€, 5—er GGRApered— CH, ——
het er oar ' ing containing from1 to 2 hetero
atons se fromthe group consisting of oxygen,
sul fur or nitrogen; WO 2004/101569 -11-

HEP2004 L wer al kyl, phenyl | ower
gﬁé&%?%%%ﬁé9§§gégdﬁ%%?%§$£§hbstituted | ower al kyl, or
phenyl | ower al koxy |oweral kyl; R2 is hydrogen, |ower
Anbyher grhbogim v thabkesent imration rdlatbytlr eotgpounds as defined
substituted 1o al kyl ...or phenyl | ower al koxy | ower
apQYR, wherem Om%gﬁéﬁ)é‘@he%c % om t he group consisting of
hydr ogen, phenyl |ower alkyl, |ower alkyl, |ower
al koxy, nmono or di hydrpxy subst4tuted | ower alkyl or
RIO [CH2] X CH2 O CH2]y ICH? R o dsphydr ogen or F O Il

O

or lower alkoxy;
Ru: is hydrogen, phenyl or unsubstituted lower alkyl; and

p is an integer from o 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'

Rc' (I-4A)
wherein

15 @ is a5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms

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



I I OH F OH 1o Rb' and Rc' are individually sel ected
fromthe group consisting of hydrogen,
w@eoohliosso- | ower al kyl , hal ogenlltower al kyl PCT/EP2004/004978

substituted phenyl |ower alkyl, |ower alkyl, phenyl
| oner al koxy or CORii | I OP 15 R x is hydrogen,
| oner al kyl and phenyl; pis an integer fromo to 1;

LS RSP B b0 e B o,
@m’@&nﬂnmglnwwfa}jke(jfx?lpweﬁahﬂ i nvent i onr(relelnaz gic, to

Fonshydrese, é?\@fﬂbgﬁak@%ﬁa%rblpwgr éﬁ%’i&ﬂﬁpﬁ @ral éludf%' substituted
&k ef éﬂkgs\f 9&@}1@2%0%&511%6)(2?6&% tic atomin said

ring di nent ésent invention

5 Rl msek:cteﬂ fronpthegivupsodsikting of hgﬂm@n phengilowdPalkyl, lower
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15

20

2 10156 -12- PCT/ 0Q4/ 00497 d !
ﬁ@%ﬁ& RS OnG Qe YR o, G ReT A1 A or

1
substitut ed Iovver al kyl; and R2' is

dr gen, wer a rmno or r .
bi T ut éﬁﬁl WWEM & he ?

pres ention relates to conpounds as defined 5
above, rein Rb' and Rc' are independently hydrogen

Rqoisq?@&ogéﬁgf(y or phenyl |ower alkoxy wth at |east

one o and Rc' being other than hydrogen; R ' is
| oneF al k§! or mono or di hydroxy substituted | ower

al kyll angl R2' is hydrogen or |ower alkyl or nono or
di—l-ogwer—pydr-ory Substituted | ower alkyl. to Another

enbo |nenq of the present invention relates to
conp undsoﬁs defi ned above, wherein

Rb’ and Re’ are individually selected from the group consisting of hydrogen,
perfluoro-lower alkyl, halogen, lower alkyl substituted phenyl lower alkyl, lower
alkyl, phenyl lower alkoxy or

C ORy4 ’

= 4P

Ry is hydrogen, lower alkyl and phenyl;

pis 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 ® 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



(c) is a5 or 6 nenbered heteroaromatic ring

contai ni ng an oxygen atomas the only hetero atom
wanatherseenbodi ment of the preskht invention reCHERE04/004978

conmpounds as defined 15 above, wherein R1'" is | ower

al kyl; and R2' is hydrogen or |ower alkyl. Another

enbodi nent of the present invention relates to

S e wherein 20 (c)is a 5 or 6
ﬁgﬂ%g(‘hrﬁe{g aﬁg?gﬁg(%egln(%lpggﬁéﬁgl’ contai ning a nitrogen
atomas the only hetero atom Another enbodi nent of

Riés pveeyealityliomwmeono ondi by diogy stibstttungdlows Akyldahdned
above, wherein one of Rb' and Rc' is hydrogen and the

th hS h I | kyl,.or. -C 1 250

Rids Brfitoeth, oG aUng Bt aRona b Brdepry sthebituad | ather 2
are | ower al kyl. WO 2004/101569 . 13 -

RabiRr 2904 RAEXT Of (e ptdient RIVRAHLAREIE td REnPEESENYs defined

invention relates to conpounds as defined above,
ﬁ]P(é‘feel"\ﬁle{@}l is ab or 6 nenbered heteroaromatic ring

iy ; ;
RO A g R R TR oo
it el g g 0

R i fovics g & et 6 dokpbior suhsiugrd lower kv end

R2Vé RPdtoBn o2 16WERallM dr Rbmo i N6Wer hyddRY 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

R2'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

above, wherein

one of Rb'and Rc'is hydrogen and the other is hydrogen, lower alkyl or
—ﬁ_ORH
0

wherein i
Ru1is phenyl or lower alkyl; and
R:' and R,'are lower alkyl.
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R3, NN~ Rc HR Rd Re 10 (Il) and the
phar maceutically acceptable salts thereof, wherein R

WO 3003absed ed fromthe group condPsting of | owePCHER3004/004978

acetyl, hydroxyal kyl, and benzyl oxy-alkyl; 15 R2 is
sel ected fromthe group consisting of hydrogen, |ower
al kyl, acetyl, hydroxyal kyl R3 is hydrogen or nethyl;

' up_consi sti.ng, of hydrogen .
e B R T s PR 1 B OLREE s definea
bbozy,|whemeikyl ; 20 Rb is selected fromthe group
Zﬁnsrsting of ydrﬁggn, | ower, al kyl, perfluro-I| ower

K125 QB srembered haterparompkis pingenniping kyo hrkeraatpms.
Rd i ndependently are hydrogen or substituted al kyl,
L bR ohe priteal iR MpR ) QDo Bhds as defined
Bhdveygenerein | ower al kyl. 25 Anot her enbodi ment of the
present invention relates to conpounds as defined

Q erein 2004/,101569 +14- BRCT/ EP2004/ 004978
BB g %r@ﬁg‘ge%g%é{grgg%g logye iaijf‘?’ﬁé(g of methyl .
ethyl, allyl, benzyl, acetyl, 2,3- dihydroxypropyl,
Aaloyhleoxmbodipyéntarfdhe pbeseny iveneiotelatbeid Soripbeadeds defined
f on1&Pe,gr up congiéilng of hydrogen, nethyl, ethyl,
abpye, hayingihe forgplp @bty : 5 Ra is selected fromthe
group consi sting of hﬁdroq@@, nmet hyl , hydroxyet hyl, 2-
benzyl oxy- et hyl and N =
2-[4-difl uorophosphono- -thyl]-béhfyioxy]-ethyl; Rb is
sel ected fromthe groyp TG

nmet hyl , met hoxy, Rgﬁe%y B
H N

rifl uorOﬁgthyI;

(D

and the pharmaceutically acceptable salts thereof, wherein

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

Rzis selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl

Rz 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;

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

Rf is hydrogen or lower alkyl.

Another embodiment of the present invention relates to compounds as defined

above, wherein



Rc and Rd independently are hydrogen or
trifluoronethyl; Yo Re is hydrogen, chlorine hal ogen

waoeootndfsbaor onmet hyl ; and Rf i slhydrogen or mep¢myEP2004/004978
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Anot her enbodi ment of the present invention relates to
conpounds as defined above, havi ng the formula (111)
RL,~ NR2 11 NRb NHNN R 15 Re' (II11) and

e BTSRRI 0,000 ety ARG, o
|d‘.l?h\ﬁiro&}',d§1;dpyl @hyﬂfoxyphoﬁﬂ @nﬂai “¥hz@0xEhyls hydrogen

yl is_sulfur, yge nitrogen or
S RelchisidRomeibB GagVD CrusHan ot Butiaradmefiuh ethal, allyl, benzs,

AURe %qnsn sting of hydrogen, |ower alkyl, |ower
glF]koxy hydr oxyal kyl and benzyl oxyal kyl ; Rd' and Re'

iReedlie ;se}mmd froneite grelipcbasisting of hiidrageaumethyls hgdioxgethyl, 2-

TenOH PRt oL e o bPRSBAR R GRn BY a5 -ethl

M%@I&ﬁe@ﬁ gef 2BAYiSHNYOEheHTLAR, ARAAYIL Blerhdky, ph
PCT/ EP2004/ 004978 ulps sel éf:lg@d ?ror%\é? he glﬁﬂéup &y, phenoxy

@@dsirié]ﬂlloﬁ@m@ihﬂbthyl et hyl, acetyl 3- hydr oxypr opyl

& eﬁﬁgﬁﬁ&%ﬁéﬂ%ﬁ?@a Ul}ﬁé ‘%Rbtﬁlgl ndeﬁvﬁﬁgéky ar e

lmtlbhbfd&bgkrﬁthldrlnealmhgelfﬂr trﬁll@bIBﬁleth?H epgndently are
d fromth ?roup consi sting of hydrogen
Y TOECRETHBRYLY.

Another embodiment of the present invention relates to compounds as defined

above, having the formula (III)

(I11)
and the pharmaceutically acceptable salts thereof, wherein
Rtis selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl
R2 is 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;
R4’ and Re' independently are selected from the group consisting of hydrogen
lower alkyl and alkoxy.

Another embodiment of the present invention relates to compounds as defined

above, wherein



In the preferred conpounds of fornula I-B, there are
several preferred enbodinents of these conpounds. In

wae@andEnce with a first enbodirdent, R ' is 1BCT/EP2004/004978
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hydr ogen or unsubstituted | ower al kyI , R2" is
unsubstituted | ower alkyl and Rb' and Rc' are
perfl uorol oweral kyl, preferably trifluoronmethyl, wth.

17 f
3% 4 BRI oA EondTin St AR, gt el apvazonyprops!
eamkiaﬂnrmhylsm]ffambyl conpound of for rrul a I-A, Ra' can be

nsub ut ed al k nono- or di-
%&%&@ﬁ@% %r@\ﬁ@iecmif} gﬂzsupéﬁamﬁt:mgwé ihygrogen,
ﬁeﬂlgﬂl@@ﬂgﬂ% al kyl such as trifluoronethyl and the
other bei ng hydr ogen or perfl uorol oweral kyl . In
axt end R indgnemdanty laee selatied ifrrem tthe grave camsigiinmadf ngdrogen,
f can be RIO [CH2]X CH2 Q CH2]y CH2
fﬁé@i&mﬁl ﬁ%’&am X and y are as above. In
accor dance W|th this embodi ment, R' can be hydrogen

and R2' can be Iovver al kyl. In

or j}ovver al
dBdhe prgferre Caﬁlmawéis ofifpymulerleB cihese ard &@@r@ifpmfﬁrsed

ARl of Per P un e R PRian A RN Fefiodihent, ryss

bedfdgenrai msabatikyted ld)Welaa:lkpl mhs anﬂubitlmlted lovaémmrand Rb'and

g};garﬁlpré? tgoqpc{;g\)té(ggagfﬁy refer r rrul ngyfag\ﬁ%]n ﬂb}eaﬁ@nﬁgof Rb"and
[ReVSin g b@tﬂu&%ﬂ&ﬂeraﬁ%ﬂe% QEédfdgﬁSJ \%{thecﬁbs ﬁ%tt%ﬁb{i’allﬁ%nt of the

hand in"this enbodi nent RO can

r9Epoyed of fommeladi-ARBa' ecancbdbydmwgan pendubstivgied landr aligl or
e | kyl . 1ln yvet, WD 2 /1 9 -16-. .

RISIRE oSy BlesY subtfmti I B A RS R R bsingound

érﬂ ol

P e ot il ittt
UFPI'Q egalkybove. In this enbodi ment, conpounds

vvhere one of Ra' 5 and Rb' are unsubstltut ed Iovve_r

& Kaéoréfll?ceev%ﬁﬁc‘a'n%lﬂllé( nE gﬁﬁﬁﬂ of Itﬂe @gl%?tog?lﬁ of fgreﬁwaaSI—B, Ra'can

especi a preferre
be unsubstltuted | ower

“N\_/

wherein Ry, x and y are as above. In accordance with this embodiment, R:' can be

[CH,l,—CH, O[CHy,], CH, )

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 perfluoroloweralkyl or
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 Rc' is lower alkyl, with both of Rb' and R¢' being lower 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. In yet
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al kyl are preferred. Wth respect to the conpound of
formula I-A there are many enbodi nents in accordance

WowRe/101569 i nvent i ons enbraced wiléhi n thi s for neC BHEPTE004978

het eroaromatic 1o ring in accordance with this
invention preferably contains 5 or six nmenbers in the
ring. Anong these are conpounds of fornula I-A wher e
t [ Ul
SSHAR BRURHERof e Bhgnl BHITRE ¥milegchybite SORBAUM Re'is lower
hﬂhﬁwaﬁmgnﬁmucu@ﬂnﬂﬁhaﬂnﬁmﬂar|ng such as thlophene
rings. Anong the conpounds containing a thiophene
ring are those conpounds where Rb' and Re' are
hydrogen 15 or |ower alkyl, R i|s_hydrogen, | ower
al kyl or nono- or di-—hyoroxye supsPiRtiuted |ower al kyl
and R6 is | ower alkyl of non L on di - hydroxy
substituted | ower al kyl I nlaccagrdance with the
enbodi nent of the conpolunds wlerg¢ the heteroaronmatic
ring is a thiophene rinpg, anong tfthe preferred
conpounds are those where Rb' a Pre' are
i ndependent |y hydrogen, |ower al koxy or phenyl | ower

WH@R% MI hhd %tarle%ﬁ%bo’ag H[‘ﬂn@fenﬂb&ﬂéﬁt %%mﬂ}ﬁiﬂlﬂ; V%&%r one of Ra'

t han hydr ogei. his preferred embodi’ nent
apdrRiyere gnsulzméut@ lnwer e}kyﬂmm)esp@mally prhﬁedred( yin addltlon, in this

%%ﬁéc‘ctlélbyt xge?errﬁ@gw %ﬁg@n dp&@zoqus V\g{a}é%l lﬁwpshtuted lower

allgdaseprderedh anot her enbodi nent of the conpounds of
formJIa I-A, the aromatic ring is 5 or 6 membered
C n| n an oxygen atom 25

B 5Ripohin e oo b p Pl Fk By aFe Aigoarbegpencats n

%Mh%@hthqg% éﬂ{féft%ﬂse&{xﬁfa%éa %}qud@mér ?}qé ﬂ%&oaromaﬁc

rogen or |ower a
ainigyin amdatme m’rhcbhlsrmmnmm phsefexabﬂlpommdmszﬁ of snxrmbmbers in the

:rlinr%g %088 gﬁ%ﬁe 3% e Egmmﬁ %@{xﬁgfaﬁngw roge %m%eroaromatlc ring
2594 A 4B89 thid Eonﬁ%ﬂn@%%%@%@ QARATRir ek dl® AORL & Hethlp

nitrogen atomas the only heteroaromatic ring. In
hetasparpmaatic amnm in thls ringsoghras rthl,ollb@np oingss Atheng theeompounds

sthtuents are drogen t
Sonlaifog™ oo R IR R bEBufics R REERBE G’ fdydrogen
botowdreallyIOR;' is hy@dgenﬂo\om ralkyRbE Iﬂél@b—lﬁblﬂheh?&(ﬁ@f@(ﬁ)stltuted
n accordance wi.th thjs enbodi nent onpound
ower alkyl and Reis lower alkyl or mono- or di- hydroxy substltuted 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 Rc' 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 heteroaromatic 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 R.'is hydrogen or lower alkyl and R.'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
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where pis 1 is a preferred enbodi nent, Rl1 is phenyl
or lower alkyl and R1I' and R2' are unsubstituted

wo owenombkyl . | n accordance w tB7anot her enbodP@ERP2004/004978

the conpound of fornmula I-B, (r) can 10 be a
heteroaromatic ring containing 5 or 6 menbers and two
hetero atons such as nitrogen or oxygen or oxygen or

318 {Onab ot BB 38 che ol AN BBl dfog ft Foordance

creith ﬂﬁs eathmdmane, dohosamsilwledred e ofithe R’ ghd BR' subfstituents are
onsi s
il %%‘?41&@ ehesishydrogen.dawenpliobaeagrbstimesy pf Breformula

L3, 2-f] quinazoline-1, 3- diam ne,
7, N1, N1- Tri met hyl - 6(2- i fluoro
ol o [3, 2-f] quinazol i i
7, N1- Di net hyl - 6-t hi ophenp- 2-yl
l'i ne-1, 3-di am ne,

N1- Et hyl - 7- et hyl - 6- ( 2-
ol o 3, 2-f] qui nazol i ne- 1, 3-di am ne,
6-(3,5-Bis-trifluororetyl - phenyl]) p7, N1, N1, N3-t et r anet

hyl - 7Hpyrrolo [3, 2- f] quin azoline-1, 3-diam ne,

Miere Ry andﬁ) are as above. In accordance with this embodiment, compounds

7,.NL-Di.eth phen TH pyrrol o[ 3,2-f ui nazol
’v\ﬁ)&rqus all%ﬁpﬁ@tierreg embodzlment RnFley phenyl or 1 owe11 zﬂkyl and R,' and Ry'
drdhhyd i ophen-2-yl -7Hpyrrolo [3, 2-f]
R #%‘éf@tllagjergw 7-Ethyl - NL, NL- di met hyl -

6-t hi ophen 2 -yl-7TH pyrrol o [3, 2-f] quinazoline-1, 3-

%liam n t?l7a4/ 101569 é8 PCT/ EP2004/ 004978
ARERYILhanatherembo Qnerm Qﬂtb@.c@mqm qfferpnja I-B, ® can

ettt iy dopdindBE 8 ok bindieb Ao fitsipiatoms such as

hlttp(ygdrpd)po y¥endr dxlyg éhlbﬂ@@l@ht nﬁrtlns SmPodithBAt, F' and R.' can be
%Ylll perldln I-6(2tr|fluoromsthyl phenyl)
loh rpgen qrjallery; nazol i n-3-yl am ne,
N1 N1 Di benzyl - 7-nmet hyl -6-(2-trifl uoromet hyl - phenyl ) -7
H pyrrolo L3, 2- f]quinazoline-1, 3-diam ne,
Preferred compounds as defined above are those selected from the group

t hyl - phenyl ) - 7H pyrr
C ﬁ%’ Zq .
7H|pyrrol o[’3, 2-f] qui nazo

riflugyonethyl-phenyl)-7H pyrr

consisting of
7,N1-Dimethyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f]quinazoline-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-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
N1-Ethyl-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-
1,3-diamine,
6-(8,5-Bis-trifluoromethyl-phenyl)-7,N1,N1,N3-tetramethyl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine,
7,N1-Diethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
7-Ethyl-N1-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
7-Ethyl-N1,N1-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-

diamine,



7-Methyl -i-pyrrolidin-1-yl-6-(2-trifluoronethyl-phenyl
)-7Hpyrrolo L3, 2- 1o f]quinazolin-3-ylam ne,

w@2@02A0M56hoxy - phenyl ) - 7, N1- di nmetlByl - 7H pyr r ol oP¢ BEPR0E/904978
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qui nazol i ne-1, 3-diam ne,
6- (2- Met hoxy- phenyl ) -7, N1, N1-trinethyl - 7H pyrrol o [3,
2-f] quinazoline-1, 3- diam ne,

y% * P%qﬁeﬁl&gj Fheétﬁelt Eyilz ngf B oﬁ{eﬁéyl‘ﬂyen}’{) 7ﬁ¥1r>}5rroﬁ)[3,2-

E](ﬁthnmolﬁrej-[;gtdmhnﬁethl ophen 2-yl-7Hpyrrolo [3, 2-f]

urn olllne 3-diamn

97 akzuz[ N@Nﬁe@waﬁﬁylh%@értﬂﬂ%@m@th}é Bhenyl)- Wrmmr@l%&%
- di

%](ﬁdlg%i@ﬁ%i?é y? TH Ip;a/l:nr(r;leo[S 2-f]qui nazol i ne- 1, 3-

di-Mrethgd - 1—pi1ﬁar1d1n— 1-yl-6- (2-tr1ﬂuoromethyl—phenyl) 7H—pyrrolo[3,2—
NL NllTrlmj - 6- (5- met hyl - t hi ophen-2-yl) - 7H pyrrol
cﬁcﬁl@aﬁ HJupias ]il‘?re 1, 3- di ani ne,

Ni\ﬂllfbib‘éhﬁ‘}ﬂl-7—§ﬂétﬁyﬂ§Idiyﬂrlﬂdlireﬁfé%l@ylzpﬂéﬂyﬂ PRyl 3, 2-

gui nazol 1 he- 1,
eﬂqtgnmlmeolz dienting,y - phenyl) 7 N1 N1-tri et hyl - 7H pyr

M5By T Gl SRS A pymyqofs.2-

(ﬂqlﬁﬁzzﬁlimg -ylamd3néli am ne,
Furan- 2-yl -7 %Bdlrrethl-ﬂ—l-ﬁrrolo L3, 2-f]
@J(Sh-%hpﬁé—phen 1. Naidimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,

MRy PR NS A Pk O IR LA Mot -

AigBindeyi no- 7- net hyl - 6- t hi ophen-2-yl - 7H pyrrol oL3, 2-f] q

AR Dl nd ﬁogﬁhmﬂggf%%fih@pmﬁw»% Timyelora s

lBarAidd, qui nazol i n- 1-ylam no] - propan-| -
2004/ 101569 _19- PCT/ EP2004/ 004978
%lﬂsl\wﬂ“mmetﬁyie@-ﬁbiop@enmvbmbﬁapﬂmlo{zHrﬁlﬂum;azolme—l 3-diamine,

7NN RIS led saR M en i R apidntas2 flquimselipers.o-

@igmink, 2-f] quinazolin-i- ylam no]-ethanol,
6-Iodo-7,N1-dimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
7,N1,N1-Trimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine,

7,N1-Dimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine,
6-(5-Chloro-2-methoxy-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f]quinazoline-
1,3-diamine,

6-Furan-2-yl-7,N1,N1-trimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine,
6-Furan-2-yl-7,N1-dimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine,
2-[3-Amino-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-flquinazolin-
1-ylamino]-ethanol,
2-(3-Amino-7-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazolin-1-ylamino)-
ethanol, .
3-[3-Amino-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazolin-
1-ylamino]-propan-1-ol,



10

15

20

25

30

5
6- Furan- 3-yl -7, N1, N1- trlmethyl 97I—|-pyrro| o[ 3, 2-f] qui naz

wobinaeBe8- di am ne, PCT/EP2004/004978

7, N1, N1- Tri met hyl - 6- (4- met hyl -t hi ophen-2-yl)-7H pyrrol
o] [3, 2-f] quinazoline-1, 3- diam ne,
2- (3- Am no- 1-di net hyl am no- 7-net hyl - 7H-pyrrol o[ 3, 2-f] q

YL AR R} 8Ainehi-C¥hioBheal s SR BOS b3S AghfldoBH X tamino)-

prd¢i@nbaalret hyl - i soxazol -4-yl) -7, N1- di met hyl - 7H pyrr ol

?Lﬁ?axg{ﬁllﬂ%%n%%ﬁ@'fl?@l e d!rabﬁﬁ%nj?-ﬁ@p%%m}oE:szzﬂqqmazohnﬂ-

g}ﬁh@ﬁ%@ , 3-di ani ne,
3Amno7(2 hydroxy-et hyl )-6-(2-trifluoronethyl-ph

Dan73ypysN HNe-tidnethfy]-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine,

%ﬁﬁ%&“ Seot Eh RS RpBhen X prdigha Tl pyppspline L

ﬂtd;ﬁm% f]qui nazol i ne-1, 3- di am ne,
3- Ari no- 7- net hyl - 6(2tr|fluoromethl phenyl) - g)
,27 rAnyino-1dimethyliaminet 7-methyl-7H-pyrrolol 3, 2-ﬂqu1nazohn— -yl)-

éy%ggm-@glbo?&gpagﬁt%pzbﬂhﬂlegte(,z trifluoronethyl-phenyl

$-(By5-Dimethyldso2xzoRq-¥1)-guN nalimlet}[ylw-lp]yrmlb@j@lﬂqumazohne 1,3~
h&@gsze[s Am no- 1-di nmet hyl ami no-6-(2-trifluoromethyl-p
€ pyrrolo [3, 2-

HIPFiLUD'i‘Lﬁgg{h}J(I)-:BI gz gh]angiﬁﬁhléﬁﬁt)%-}pyﬁb%w 2T dih 48181 B 5 Niamine,
6

mmxgz hmmneathyl);& Y2 triflnonimethyirgtheny D) 7P myynralo[ 3,2-

JgaFHl%BﬁH’QZ?%FHPB fi I‘g’lylll)?)?dll\limdlmreret h§|5 7H pyrrol of 3

643t Methagziiopleenl o 3y1)-81 i N1A@imethyl-7H- rolo ,2-flquinazoline-1,3-
(4 Met hoxy tlﬂl ophe%n)-g,I -7, N1- gl rZet I—H—prrﬂrqo |l o ZolneL,3

@mlﬂ_’lﬁf] qui nazol | ne-1, 3- d| am ne, 6- (2

g [% quil gngz&]l‘:‘l e (2 %rlﬂg{-}l"\%“gﬁﬁmﬁl@ﬁ%{& ?3,5-3ﬂquinazolin-

ﬁ—y]ﬁnmtoﬂypmphﬂmlz-dﬂﬂj\ll di met hyl - 7H pyrrol o[ 3, 2-f]
nazol i ne:. 1

%‘th 1ner.1.%}qﬁbylaanm-fﬁﬁ?ﬁrlﬂgpmmﬁﬂw -Dhashryrrelobger
f]hﬁ{r?azghﬁlﬁw]r@ggﬁllélpe 1, 3-di ami ne,

[(4-{2-[3-Amino-1-dimethylamino-6-(2-trifluoromethyl-phenyl)-pyrrolo[ 3,2-
flquinazolin-7-yl]-ethoxymethyl}-phenyl)-difluoro-methyl}-phosphonic acid,
6-(5-Methoxy-thiophen-2-y1)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f][quinazoline-1,3-
diamine,
6-(5-Methoxy-thiophen-2-y1)-7,N1-dimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-
diamine,
6-(4-Methoxy-thiophen-2-yl)-7,N1-dimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-
diamine,
6-(2,6-Dimethyl-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine,

6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine,
7,N1,N1-Trimethyl-6-(4-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-
1,3-diamine,
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-(2-benzyl oxy-ethyl)-6-(2-trifluoronethyl-phenyl)-7Hp
w@eooehiofsgy 2- f] qui nazoline-1, -30di am ne, 2- [PCT/EP2004/004978

L3- Ami no- 7- et hyl - 6- (2-trifl uoromnethyl - phenyl)-7H pyrr

olo [3, 2-f] quinazolin

1-yl]-(2-hydroxy-ethyl)-am no]-ethanol,

@\Tf?lﬁ%éﬁ ]%(y eﬁhyl? gggzh ?rlﬂuoyomgthy{ pﬂer@ﬁl 7?—1 %%r[- (Tofg,z—
ﬂq‘dﬁnaﬂolﬁm-{rgtdmhnﬂé-l- pyrrol o[ 3, 2-f] qui nazoline-1, 3-di a
A ﬂz Anmlﬁﬁt—wlwlpﬁr@ﬁlﬂuﬁr@nﬂml Pheny R 7H riyweelnls, 2 7iluinazolin-
3-di nd
Igyar ?}%gg}d% }n{:‘él f}%ylggigfgﬁ%})% Hé%gialil ts Itﬁg} ggf ° 10 O her
5 _&Afmnoe}}nmhjzﬂeﬁmhmpémn@yl—ae]ddﬁigid‘te-mzlrﬁ)lb[B;E&]qumazolln—l—one,

S R B Pelbla Sr Sy oy tirmipe g of o
[63¢2,4 —Iﬁﬂm&%bﬁ?%?h&ﬁiﬁéﬁi}él)—ﬁﬁmlnﬁlméﬂﬁwgyi‘i‘otl(y[&z—

trifluoro-ace
ﬂqmnwolm&netdlynmm,(z trifl uor orret hyl - phenyl ) - 7H pyrr

%hﬁllp%ﬁzﬁﬁ%cﬁ%} ?Elfﬁlcgﬁ gﬁé‘?lgﬁ %—? yrrol o [3,2-1]

10 qui nazol i ne-1, 3-di am ne,
1- Et hyl t hyl - 6(2tr|fluororrethyl phen
gt Fepgefﬁqreae ﬁwmdﬁ@s efigedabayeare @m&pgeﬁégzaﬁ fmm the group

%5 %ls QL @racetic acid, 20
% g%strlfluoromethyl phenyl ) -7, N1, N1, N3-t et r anet
M}-Dthxeﬁhyleﬂi-@{a 3r1ﬂuoi“¢meth}dqﬂielnyﬁ ﬁH%J}dr@lﬂi[glerf] quinazoline-1,3-
N1: Di et h t hi_oph -/Hpyrrolo [3, 2-f]
iR ins RPRRoTR R S Hero-AEe R AA v o1
15 _‘;"N{ Nliofﬁnféﬂ?}lL@—(@-‘%h 10T0 yl—p}ﬂen¥]'+7|'OHy IplyrfoloE?g2 f;q?l]nazohne-

Et hyl - net hyl - 6-t hi op en
- ﬂlalzmlnlene 1, 3-dianmine; 25 conpound with

i d . . . .
L] RIRASE ShaRehl -z Hepslata 2-Gamimarglne s disgine
Rrf Etlgiinarthylre( d-trifluoth et Hig-phed Do hyd18[ 3,2-flquinazoline-

trif)]uoro-acetic acid,
A8 Siarming; egpouRWith triflygrorageticwsidnet hyl - pheny! ) - 7H

20 %P%é—%il {1@8?5)0%%@?&‘ ?ﬂ@ﬁcﬁg R NN BT th§199ﬁ9ﬁjﬁgolo[3,2—
flquinazoline-1,3-diamine,
7,N1-Diethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine;
compound with trifluoro-acetic acid,
7-Ethyl-N1-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine;

25 compound with trifluoro-acetic acid,
7-Ethyl-N1,N1-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,

30 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-3-ylamine; compound with trifluoro-acetic acid,
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7- Met hyl - N1, N1- di propyl -6-(2-trifl uoronethyl -phenyl)-7
wok@ynosho[ 3, 2- f] qui nazol i ne-12B-di am ne; conPOIYRE2004/004978

with trifluoro-acetic acid, 7-Methyl-i-pip

eridin-i-yl-6-(2-trifluoromethyl-phenyl)-7H pyrrolo

[3, 2- f]quinazolin-3- yI am ne; corrpound W th

N LIRS, L IR RS herdbi .yt o
€JaEtnh azolintet 1)y diSmi2e; tdointp dt@idonEh hyifluphe-avéiic d¢idpyrrol o
gui na ollnel di am ne; ound with
%rMﬁﬁWETloPFé“é@h —wﬂ@ C2-tr1ﬂuoromethy1-nlnieny1) ~7H-pyrrolo[ 3,2-
I | - ph I
Srafhattinta B, Soflibhd finh Srhbid HOMRTRAAY - B
5 m(tzaMathcb)t)uphenﬂO%Nm—chmlethyl 57H—pyrrolo[3, -flquinazoline-1,3-diamine;

7, N1-di nethyl -7Hpyrrol o[ 3,2-f]qu
Fﬂé’i’BPPhé’%ﬁﬁpﬂ}lﬁi{ﬁ‘ﬁ%ﬁ tic ach oundyV\n th It[))rll fl uoE o- ace% iqc
gC@(ng'\(/eé}tl%}é&pherﬁ}él) 7,1)\11 N1~tr1meth }|7£Ie ¥§er107[|:—')\-2 qru(l)lil%Z[O%I’nS:l,?,-
fljarginie; somiponadyith tdﬂuﬂrmet;etmqm@und with
G
N B @R Pl B Shiopbenasylrgii-numpploba s aplgegoline-13-
10 didrhingy codpolindeavith tﬁﬂﬁ@rdia@dﬁdt&}ld conmpound with
trlfluoro a tllc aci d
NN mﬁwﬁm T@th@Phﬁn@pﬁeﬁHﬂ)mobﬁB,ﬁyﬂflléll@zpbne-z&]ilamme,
ﬁéﬁﬁh'vﬁ‘?h Lifidofd- §§t{beac1d compound wi th

['uoro-acetic ac

7,1\N1NNN3‘G‘efﬁam<ﬂhyl—ﬁytha@hehmgheﬁ-pyyﬂold[lg-mﬂqmﬂmmhne— 1,3~

b}ﬁmnﬁl,p R gaz nﬁt{}ﬂuglg) L ac1dCorrpound with
15 G:1a80, KnMinBETE ot pyFoIRES 2o ook pamshne- 1. 3

di anmi n

7a1‘N1NN'iﬂI'mlﬁﬂEﬂ+@r[5-@Q’fhyhﬂnhphen-ﬂryibwﬁr{m“ soloEsreH fpinagoline-1,3-

a%}i%ﬁ];] qui nazol i ne-1, 3- di am ne,

met hyl - 6- (5- methyl t hi ophen-2-yl)-7H pyrrol o

[73J1 Dinktlgdi6res-9héthel-Thidpheh-2myineH-29rrolof 3,2-f]quinazoline-1,3-
S (5- Cnl o}?g Zegmat hogy phenyl)nséw -@rtrl[r?et hyqr TH pyr b3

BN, 2- f | qui nazol i ne- 3-di am ne; conpound with

20 gr('éur anhg fﬁfé&h%ﬁﬁ%&g}ﬂ r?éNlﬁl\ﬁl— weth r gf%pwol%[gﬁ—ﬂquinazoline-
m,@rdnazmhe;rm)mpoﬁndi math mﬂuoro acetic ac1d
G SN Y el 3,2 adinesolln,
3111‘.3%&1 —%%-7,71\1 hél%rtr]lethyl 7H- pﬁrlo%?[g,ozr g]r%uﬂazolmﬁ 3- dlatmlm?O ycompound
wilthl toifBiopofdcgtic aaidb! i n

25 2-[3-Amino-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-f|quinazolin-
1-ylamino]-ethanol; compound with trifluoro-acetic acid, -
2—(3—Amino—7—methyl—6—thiophen-2-yl—7H—pyrrolo[3,2-ﬂquinazglin—1—ylamino)—
ethanol; compound with trifluoro-acetic acid,
3-[3-Amino-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazolin-

30 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-Amino-7-methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-f]quinazolin-1-

ylamino]-ethanol; compound with trifluoro-acetic acid,
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1-yl am no] - et hanol ; conmpound with trifluoro-acetic
acid, 2-(3-Am no-7-nethyl-6-thiophen-2-yl-7H pyrrolo

W@ 3004201559 qui nazol i n- 1-yl ami no) 22 -et hanol ; CONMPOIYRE2004/004978

with trifluoro-acetic acid,
3-[3-Am no-7-nmet hyl -6-(2-trifluoromethyl - phenyl) - 7H py
rrolo 3,2-f] quinazolin 30 1-ylam no]-propan-I|-ol;

§01(9§&X{]1$R%‘7ﬁ1 1 1fr rH&@%%l %?‘E%)k{grﬁ?@g% ﬂﬂl_)l_ln zolh&e— ,3-diamine,
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gth trifluoro-acetic acid
“tr@nﬁ‘m no- 7- met hyl - 6- ( 5- met hyl - t hi ophen-2-yl)-7H pyrr

f
oL e o anelyysomo9)-
pemdie2 ooab@0die 2gid tert—butyl ester,

g—f éjﬂém%ﬁyl—ls()%az@r lh 67% h&ﬁmezhylp%ﬁ-rp%lmgol[)f’g,z%(fll]linazoline-l,g—
aamlﬂ\élcamprasﬁhhmtﬁnﬁﬂuapd atzéud:im@,phen 2-y1)-7Hpyrrol

71% qul nazol i ne- - di am ne,

16-6211aénen9mﬁh¢@ylb ﬁétpwrolqr[&gﬂqwn@chlme- ,3-diamine;
ﬁ%p tdq/?iﬁ?It%lﬁugrc}’Lu);etlcgac%r role-1-carboxylic acid
(i—[(:ﬁAﬁnfDome(mhydr@@fxahgl)-leﬁﬁlhohﬂnﬂthﬁtﬂhény%mpmblo[3,2-
nazo -1,3- di am conpound w th
%p@@&% i@i nol compoun With triflioro-acetrc acid,
6~ Mll\@tﬁ&ﬁﬂﬂhoghélgzoﬂﬁw Tplhﬁ"ﬁé‘f@hyi :?I—p-iaﬁfﬁ%@lirgg ﬂiﬂlﬂﬁzohn& ,3-

i nazol i ne- i am ne: ‘“conpou
didimine]1 0

é e[%{&ynn}gl]pglrepiﬁ—%—¥2-itrff%oron%h)1yl—pheny )- 71tI|—f)Jyorrrglmi3,2y h qgmazohn—
filylanaz|Opiopahe ! @Hﬁdlo}:oﬁi‘pbﬁﬁﬁ'mﬂ? erResrdaddticdhacid,

trifluoro-acetic’ aci

8-[3sAmEnATxy um&thﬁbm@no%ﬁajnﬂmomﬁhylmlmm@)—pmowsrzb

@ kngu ZO%1177l P@? éﬁcﬂ?ﬁ@i (c gﬁ'{pld uor mgro éﬁ%%?‘ild’m pyrr

@d@{i—@g-ﬁﬁnfr]o ma]nmazlgﬂannnd!ﬁ (2—tr1ﬂu0romethyl—phenyl)—pyrrolo[3,2—
: iyl Dheny S A UOo-Meth
%lq}ﬁmq;@ @—agﬁf&g%@p&t y i—p enyﬁ uoro-methyl]-phosphonic acid,

) %3%%3&5%mw *112? 6??}1\% rﬁp{ang? Ha E?ﬂ%q% ‘Z—Eﬁﬁﬂémhne' 3"

almrtegl fI uoro acet| Cc aci d

-eéyj'{/é —ﬁ? lmeﬂlyq ;}f pty{llvcfl!) qulngzoane—l 3-

ﬁiggﬂinréazol | n-7- yI ] et hoxyrret hyl } - phenyl ) -di fl uor o- net h
yI hosphonlc acid, 20
oryxihie @pﬁeyl) 7. Nidimetiiyl 5 H-pyrradokg2-fquipgroline-1,3-

lif’a[rgm%,f] gui nazol i ne- 1, 3-
6-(2,6-Dimethyl-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine; compound with trifluoro-acetic acid,
6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine; compound with trifluoro-acetic acid,
7,N1,N1-Trimethyl-6-(4-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-f]quinazoline-
1,3-diamine,

7,N1-Bis-(2-benzyloxy-ethyl)-6-(2-trifluoromethyl-phenyl)- 7H—pyrrolo[3 2-

flquinazoline-1,3-diamine; compound with trifluoro-acetic acid,
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di am ne, 6- (5-Methoxy-thiophen-2-yl)-7,
N1-di met hyl - 7Hpyrrolo [3, 2-f] quinazoline-1, 3-

W@ @il oS 69 -23- PCT/EP2004/004978

6- (4- Met hoxy-t hi ophen-2-yl)-7, N1-di met hyl - 7H pyrrol o
[3, 2-f] quinazoline-1, 3- 25 diam ne, 6-(2,
6- D met hyl - phenyl) -7, N1, N1- tri et hyl - 7H-pyrro|o L3,

?-:ﬁ[%‘%%q%gllg% 1%6—[2&’(1‘1 ug%gznng ’hyf pﬁﬁnﬁ? 7I—Wpyrrolo[3, 2-flquinazolin-
&-yDi- U@Wi"m@h@ﬂlé/ﬁ))-aﬁlm &hﬁﬁbﬁ)ébm@dlﬁﬁd%ﬁh%&lﬁom?—'aﬁétm acid,

ui nazoline-1 i am ne; rrcpl)ound w th
grAmm@ﬂom@@]@flrQytly@phen%yl -2,7-dihydro-pyrrolo[3,2-f]quinazolin-1-one,

Zﬂ\N[lIE\II}I;rr;{ qui n%l S’Tl((ﬂol%r %&jﬁﬁgﬁ%{,@fn@{ sRASIYh -t PYT T

B (In14-Es)lme(tﬁejo}epymhndm—gtmyb)NﬁN&&ri&m¢t1hbrl=l9Hopyxtrbld[3@“9n
s (H roI 3 2- f]quinazoline-1, 3-diam ne;

b&ﬁ?ﬁ%‘iﬁ‘? IPW%oro acetic acid, WO 2004/101569

aﬁémﬁ%agg@n@%wégﬁtﬁb%ﬁap Sl%?lzaer?gt hyl - phenyl ) - 7H pyrr

olo [3, 2-f] quinazolin-

%r ﬁ%ﬂaéﬁ% pg%frg % g)tg?%o&n(%QSncPe]ﬁneehh %%le are ﬁlrgjse SGPGC%& H‘OI’II the

§ro%tpdibhs?st{ﬁgdjﬁll -6-thi ophen 2-y1-2, 7-dihydro-pyrrolo
qU| nazolin-| -

%quﬁme ekt wmm&thﬁl-pp@}d)ﬂ?hpm@ke{tsmé]qlnmamlme—l 3-

g;a meand 5
?1212 Dimetho) Wpyrimdin-5-yl)-7,NL, Ni-tinethyl-7Hp
y,NlednﬁﬁhX/l—ﬁ-ﬂhl@phemzqm ﬂ}ld[;ﬁmﬂ‘cﬁunaitﬂme- 1,3-diamine,

Er';{ %F&Hl@a” i\ﬁt@b b a Saztért}g B:?eﬁlqaywehaﬁeu:s-

es@esel ect ed from the 1in group consisting of
7 N1- d| net h 2-trifluoronethyl -phenyl)-7H pyrrol o
& Eﬂwlfl]hque lrél-h ten-3-yldgifkmpiymelo[ 3,2-f|quinazoline-1,3-diamine,

élgNl d q)%’e Gtﬁet I?;ﬁ?‘ﬁg\f 1—d¥me’£§7|1-%-&)%r%]£[%, -%qdlnazollne— 1,3-

@ran@ing; D met hyI phenyl) 7, N1-di net hyl - 7H pyrrol o[ 3, 2-f
gr(qw nazol i ne-1, 3- 15 di am_ne

BURg} qu—tﬂmmqn- -}tlhvé)bhénnaﬂvl THpprotalise-fRuinatoline-1,3-

e-1, 3-diam ne,
%ﬂwﬁ ‘Jf d]oxy t hi ophen-2-yl)-7, N1-di net hyl - 7H pyrrol o[ 3
6 Tufe]n—qtylmNerdmﬂat]iyl@;'H—pyrrolo[3, 2-flquinazoline-1,3-diamine,

and pharmaceutically acceptable salts thereof.

Other particularly 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 trifluoro-acetic acid salt,
7,N1-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine
trifluoro-acetic acid salt,
6-(2,6-Dimethyl-phenyl)-7,N1-dimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine
trifluoro-acetic acid salt,
7-ethyl-Ni-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine

trifluoro-acetic acid salt,
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6- ( 5- net hoxy-t hi ophen-2-yl) -7, NL-di net hyl - 7H pyrrol o

w¢ 30042069 qui nazol i ne-1, 3- 2 o2diranmi ne, and PCT/EP2004/004978

10

15

20

25

30

6-f uran-2-yl -7, N1- di net hyl - 7H pyrrol of 3,
2-f]quinazoline-1, 3-diam ne, and pharnmaceutically
acceptable salts thereof. OQther particularly preferred

BRPAIS A ?)Hteﬁ—eg—ygbf’ﬁ RN -G Q69148 az6Rne-1,3-

gr oup *cons
HiMm:h met hyl - 6- (2-trifluoromethyl -phenyl)-7H pyrrolo

3, 2-f ui.nazol i ne- 3- dia e trifl o-acetjc
ciogmethexy-thiophen-2-y 7,N1—d1met yl-7H-pyrrolo [3, —f]qu1nazohne—1 3-

'ald\ﬁlmgg gﬁahyl 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazo
l'ine-1 3-diamine trifluoro-acetic acid salt, 30

6-{an-yhp i eyl H-pyiplaf greef lapinazelipg 1 pididRie frifluoro-

%g%lﬂg 8l'ﬂe 1,3-diamne trifluoro-acetic acid salt,
“ethyY'SREmet hyl - 6-t hi ophen-2-yl - 7H-pyrrol o [3, 2-f]
%ﬂgﬂﬂa@iﬂa@@uﬁcal :Qdc@gtzib@e sdlfsitherspfo- acetic acid salt,
WO 2004/ 101569 -24 CT/ EP2004/ 004978 6-

(4- met hoxy-t hi ophen-2-yl)-7, N1-di net hyl - 7H pyrrol o [ 3,

bk o B e melis MRS individhlliconstityes gpgoforred
efibadifnentuf tiezpitasoet 13hve1$t—101di Gompeundsas Bescribed above, which are

6-furan-2-yl -7, Ni -di ne TH yrro oL3, 2-f] qui nazol |

ok Ph AR S HicA R bl Salié e b b gad ety ccoptable esters
RRaprazequli cal |y acceptable salts thereof. Each of the
conpounds nentioned above individually constitutes a
preferred .to enbodi nent of the present invention

oun above are
gﬁgﬁ%&%ﬁﬁ%wﬁa@g gla}f%glil%ogg}qrg agmlrrbqtnc Yarbon atoms and can
pRigt FRERUoIrfab] dptﬁ%ﬂg?ﬁ@@ bRaRSoRiess, optically plisd &ﬁ@teremsomers or

Conpounds _of formul a have one dr nore asymetric
sHxByes af dinstereaisomers. eee@tmallmctm@ fqmsnsm:zm be obtained for

N e SN Y ———
ohtomatdgyapley (cheofratography with #Bhizhlhedkorbéns or eluant). The

invention embraces all such forms.

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



exanpl e by resolution of the racemates, by asynmmetric
synthesis or asymmetric chronmat ography

w@ ctmoossogr aphy with a chiral -d8sorbens or el PEIEP2004/004978
The invention enbraces all such forns. 20 It will be
appreci ated, that the conmpounds of general formula (1)
in this invention nmaybe derivatised at functiona
groups to provide derivafives mhlch are capabl e of
conversi on back to the Sg\q@f gonpound in vivo.
Physi ol ogi cal | y accept abl e jand
derivatives, which are capahle
25 conpounds of gener al in vivo are al so
wi thin the scope oﬂ}}bls A further aspect
of the present inventifNn |§Vthe process for the
manuf act ure of conpodﬂds of formula (1) @ defi ned
above, conprising reacting a conpound of 30 formula

Wb bR GIpaT) 't o compound of

formula (XI1l) B(OH)2 Rb A Rc R Re Rd (X111)
wherein RL, R2, R3, Ra Rb Re,Rpd, Re, Rf and A. have
t he significances gi veR(O e. Said reaction of a
conmpound of formula Xl vv|t und of formula
X1l can be carried outp ds well known to the
person skilled in the art, e.Jg: anal ogy to the
exanpl es and schenes descriBed be ow.(XWp}e reacti on can
e.g. be

et aholically labile
O0duUed ng t he par ent

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

5 above.

Said reaction of a compound of formula XII 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 reaction can e.g. be
carried out with Pd(P(phenyl)3)4 in a solvent such as e.g. DME or ETOH and
treating with 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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carried out with Pd(P(phenyl)3)4 in a solvent such as
e.g. DME or ETOH and 1o treating with Na2CC3 and H20O.

wo\notherseenbodi nent of the preséat invention reCHERR04/@4978

conmpounds as defined above, when prepared by a
process as defined above. WO 2004/ 101569 - 26-
PCT/ EP2004/ 004978 As descri bed above, the conpounds

P53 FuBE BV TP b B Bt B3R e SRS BN R B
aneliondehitfed thdirehidiit didtyobipkefentidncimb@se®WhidE fire modulated

I seases, are di seases. whi ch are based on high_bl ood
YIRS el TE Exargplesod suirl disensss aresbeaases whigh are based on

. : hhi b i .

SPRIREL e NSO S ERER UL il s of e

uwentiothimhjbit BEPeB ip oitnd andfhavedepnehown ﬁgﬂmf blwod glucose
ulkd. be. useful for the treatpent of diabetes. T

i GOs iR onigmdsicd the Dresoph i veRE B0 Y eald be useful for

CosBesithbeINS dighdet Ssing a in conmpound as defi ned

above and a pharmaceutically acceptable carrier and/or

adjuvant. Further, the invention relates to conmpounds

' s, tsherapeut.i g acti ve,. . .
e dFlolth ER8YBre Mgl P dlta MURLRRENHL, Bpindsftions comprising o
soilgpioandes definetlhbovd and hasHaraitceafodIBy adeepidNé caRic@fand/or
di,seases whi ch are nodul ated by PTP1B i nhibitors.

BI¥8PEs ‘of such di seases are di seases which are based
on high blood glucose concentration, particularly
di abetes. In another enbodi nent, the invention rel ates
Forthengihleduvdmiort tedates ¢atompounds aaddfined pbevefdriuge agf

i seases ich are nodul at.ed by PTP1B i nhj bit.ors,
i BRE e b e i Yias REAE 5 AT guasgances for the
fiehimest AR proveh i BIi96ased WHIB are%%&%laﬁsé by PTP1B inhibitors.
exanpl es of such di seases are di seases which aré base

Bxamples ofisughb digfasevare disrrseswhach arg bgsadtonchighlgod glucose
' . 25 The.ipvention further relates to the use
gé&%g\%g%{?ﬁldg’alatéc%%ﬁyﬁéa&)eg%sove for the treatnent

and/ or prevention of diseases which are nodul ated by
PTP1B i nhi Qitors. Preferred exanpl es of _such diseases

In angthes gmbodiprenh the dnvandion whates gpapresbad for thoweatment
SRR oSN L AR 8 PO s i
defthod domipoises 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
preparation of medicaments for the treatment and/or prevention of diseases which
are modulated by PTP1B inhibitors. Preferred examples of such diseases are
diseases which are based on high blood glucose concentration, particularly

diabetes. Such medicaments comprise a compound as defined above.



preparation of nmedi canents for the treatnment and/or
prevention of diseases which are nodul ated by PTP1B

wo ndvithotser s. Preferred exanpl es 23f- such di seaseGI/BEPHE04/004978
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di seases which are based on high bl ood gl ucose
concentration, particularly diabetes. Such

nmedi canents conpri se a conpound as defined above. WO
2004/ 101569 -27- PCT/ EP2004/ 004978 The conpounds of
the invention can be admnistered orally, rectally, or

PEreertinapbynds 6f e invétiticdy €106 himihitdradbeslly, Qééﬁélly, or parentally,
subcut aneousl i ntrat r:ﬁcal ly or transdermally

St THYERY: fg’o} NtERIMB AT wbgutaaneoyaslérpaﬁmthgeﬁly or

| I
S L RN By SRS A BRGS0 s,
éyble&r Gpspermd)m mlu’s@msaﬁormhlﬁdmnﬂsiaa’aoﬁ)@ampiosﬁonés injection

ni_ strati,on nt ravenpus, intramusc
SPIHR, Fib R, olvanon ey SRR are Cmplaal adnypiration
¥oraE. use. The dosages in which the conpounds of the
invention are admnistered in effective anount depend
on the nature of the specific active ingredient, the

T8 P, S RIEAE 8 A RO o PBab o8 ¥t o
@cﬁ umenThe d@bag@&ﬁ&vhleh ghe conipgands bf thelinfentibn at€ @(ﬂmlmstered in
, dosages of about 0.1 to | oo

|
8 ?tl\%eﬁwnggg opjthe aa@nérof Ehe spgoific a%vedl@gsgbgnbghe age and
S e eg)?fﬁeﬁ‘? hhd ﬂﬁ’@fﬁqﬁdﬁe%f%r tn&rtia%t?cﬁ{ eBong,‘éS may be

ention I conpri ses phar maceu
d@hqmuned duysartyrm):r1vent1bna1rrneans; Iag Jieycédode-linlitiyg chmcgl trials. In
effec a t, of a ound the| ent| n and a
SRnEl AR ERPT b oy PRGNS Doy Vet oo e agerred, with

de¥ahs Jrarss hi:g/kg pRY dafBeRiy ﬁ&ﬁ%ﬁﬁ&lﬁ}%&ﬂ@@n s

Tablets or granulates ctan contain a“series of binders,
fillers, <carriers or diluents. Liquid conpositions

.0 the formof .a steri.le .
S8 Fep O ARl Gophths LBl op it s pppain
phatiicduetielly effectide atronint b atcbm idvsf theghediti and a
@Ertherm)[e flavor-jnpravi itives as well

B%l%laﬁ%l&ca&]é/@m@tab THET. pglé@éwnpgsmna Baay be fﬁgimlated by any
EBh ap?ﬁ@dﬂ%' f'l%b?&g' £ erAHL Sk th PR 238 o Ade s, fillers,
as Sa R e, (g

or varying e“osnoti c pressu
odtréars ad dilvients Iclqm(f’ad:oanpbﬁtlpneeﬁmbe fﬁhexaﬂ@‘l/e cinshef form ofa
rrentlo d Ca”h]%so teri nd di luenfs rji se
I

) g@n Cco
ayte ST Thre! %Pﬁq %satranycoage@pa FeObHEgksner in
QA ditiveY BAheGcEivl Bi@BaRNMt. Fubthermore, flavor-improving additives as well

as substances usually used as preserving, stabilizing, moisture-retaining and

emulsifying agents as well as salts for varying the osmotic pressure, buffers and

other additives can also be present.

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



30 water, gelatine, |actose, starch, nmagnesi um
stearate, talc, gum arabic, polyalkylene glycols and

WO b@410i56¢2 WO 2004/ 101569 - 28- -RE&T/ EP2004/ 004 9FST/ELX084/004978
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unit dosage forms, such as tablets and capsul es,
preferably contain from25 ng to loon ng of a
conpound of this invention. The corrpounds of the

D R SRR BD RO e om 2

asg veldo@mmg bk compbandwe ehis ilﬁvﬁéﬂtiomm@ﬁbﬁuﬁéé bSthe invention
in, the control or prevention of |IInessesv

are useful i

MOQ?BE@&YWT]E’KCHP&?PW%@%I@CO% concentration. A
preferred indication associated with the present
invention is that associated with diabetes. 1o The

@1@ segrdance wihythis frhvientingéhel dompauratschereid as wéll as their

ted to he.in
PR Rty iaRoaSaRid st perul Bmie Nonbial 0% prgeension of
ﬂlr@ésse%b@bﬁia@éd WﬁﬂhQﬁghtHll&)(ﬂgl%@S% é&fceﬁﬁ‘dﬁbﬁ Q@iﬁ!réfé‘frléd indication
from about, 0.0l ng to about woo

asinsiied vath the presert invention is ihat @$sqc:eéed wtbdmbﬁmSng
anount of a pharmaceutically acceptable salt thereof.
The daily dosage maybé adnini stered as 15 single dose
@he |doswga/¢aieuh1§*®$1eh‘m wite Hmiteddd willpof édigseldRee tbibdddjusted to

ble exceeded when this |s found to be
ﬁ“rﬁdﬁngé‘flaaa TRQEILCHRSINS A §2¢t PasickiArcage.) Inthe epse of oral
H&ﬂl‘i‘ﬁi@ﬁ"aﬁbﬁdt&mo c'T5¢ mrses'ag%ﬂgpﬁb%boﬁyo b gtoat about 1000

met hods gi vén 1 n the exanp ogous e
meopaplayanfa ammpeand of foroodds T boils of of théheorrestionding hmount of a

bR AR b 2 S PRE herB e TR B forestimay be alfministered s

givigld dddledrdh dividedRIMRES %GQQ adayiioeithe %p@i‘ fhAgess al® be
t he nethods given, bel ow, by net hods described in

pxgeerled whendhisig foundfie be dadicatiedi n t he exanpl es, or by
met hods known in the art. 25 A particul ar net hod for
preparing the conpounds of this invention is described

The compotialds offargnslal@emn bé’@a&@%ft&ﬁ&ﬂ%&he&ﬁethods lﬁL/Fen below,
EP2 04 004978 SCHEME 1 12, Ag2SO4 in

Eycé.qz s gyen 1n the examples or by analogous methods Approprlate

reaction conditions for the individual reaction steps are known to a person skilled

in the art. Starting materials are either commercially available or can be prepared

by methods analogous to the methods given below, by methods described in

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

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

the following schemes.
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RT 98% 02N/ 02N 1 79% C2N 1 | [l 111 1. Fe, NH#4C |
in MO H20 2. HCO in MO NH2 _ _ quant NH RCN NH

wORNg@Ms2y - + N/ Diglynme, A-ROE DVF, N2 RT PET/BPIBR004978

H2ZNN | | 59% H2ZN~N | | 83%+ HN1 VI HvV d IV 5

Schenme 2 bel ow provides a general synthesis step, and

the exanples provide a detailed description of the

m’ met hods. SCHEME 2 NH&2- NH2 NH NaCH, Ra- X
HZN I HNNIT VI 2 VII RX, NaH H N. Rl

R2. NRL R2. N Ri NI\I—RaI\I-RaI\I—Ra +N+NH2N)11NI

HoN)I1- NI HN-JL,, N VIII Ar 0H)2 Pd
( PPh3) 4, Ny 2 AG2804 m
DMF, EtOH
RT 98% g 9%
O.N O,N
| 1
1. Fe, NH4C]
in MeOH/H,0
2. HCl in MeO
quant

NaN(CN),, \+
/ Dlglyme A DMF(, Nz)?:ﬂ- NH,
-« Cl
59 % 83% +
HN”_ !
Ci v

Scheme 2 below provides a general synthesis step, and the examples provide a
detailed description of the schematic methods.
SCHEME 2
NH, =
N NH  NaOH, Ra-X e = N-Ra
-—_—.» N '
HQNJ\\N I A
H.N” N 1
Vi Vil
l RX, NaH
Ho R Ros Rt Roup Rt _
N ﬁN-Ra N7 N-F!a+ N-Ra
HZNJ\\N l HgN)\N l HNJ\N i
viil s
Ar B (OH)s,
Pd (PPhg),
DME, EtOH,
NaZCOS, H20
Hs -R1 stN HZ\

N-Ra * N7 N Ra | [ ‘
H2NJ\N Ar HQNJ\N Ar HN N



DME, EtOH, Na2CO3, HRO H. NRL = R2.NRL R2Z.N R1L N.

NNRa + N NFRa NFRa H2N ~-N Ar H2ZN "N Ar HN | Ar 10
WERIMD 304/ 101569 - 30- PCT/ EP280@4/ 004978 ConpOLYEE2004/004978

A m xture of silver sulfate (100 g, 0.32 nol) and

iodine (82 g, 0.32 nol) in N, Ndinethylformam de (700

rrL) and et hanol (1400 nL) was treated vvlth

gﬁ({l}r}él]ﬁ,lék 3 dr e Fﬁ\lfs,elr%%}lk éHel (&E)%’ng% 3D Oi) gnfh)lOdlne%82 g, 0.32
fﬁdﬂ B BUNadiﬁlétHﬁféﬂﬂliﬁid@@@mm addwithdh&i(bo LS AhPtreated

5 filtrate was concentrated in vacuo to a vol une
igeraitdhydupotnindolet €18 g9.89ineel) wdbereslting mixture was

s AR RSO LA .
5 Ghoateniis coHtxentlased inl wtg:uoritb%\miuhﬁi(ﬁ amoﬁm&tebftﬁﬂ) h}L This

f|| ration, wat er an ole 61
nﬁﬁasvtgg@i@ twjl fifld} aqueous so 1umt 108U te so utlon 100 mL)

L Ty

gr@lglsai(ed/yas]coilezteﬂday—ﬁ],traﬁd)n w‘ﬁsﬁ@d with water ahd4ettleum ether, and

Bftkg if 25 26 SRGE i s pitide T nd B ba g & 98.0%)
10 & a WHisdsplRt: nHINPHZ(BMEGWE! fod MEA®BAS! (d, (Tl:52£io B#.1H), 7.80

15 mmol ) in ethanol (1200 n) and i’'sopr opanol 2
» Jr5 & 46ed 4 ¥idh e (lirond s, 1H), 3.65 (t, J = 8.97 Hz, 2 ),317 t,J =8.60

%I&S ﬁn‘ml’)ll or o- 5, 6-di cyano- 1, 4- benzoqui none (13.6 g,
% The resulting solution was warned to 65C

and air vvas bubbl ed through for 1 h. An additional

gO@P&U@ﬁ fﬁog Eltgrb?l% TiRdo-G iR 2guiisAE -t -dgle Bb(15 8, 51.7
15 IR 1n‘éﬁ§arﬁﬂ@ﬁﬂb@?ﬁ4 ;J?‘@e]]%ﬁgﬁgaﬁm m°L | gdc%asﬁégated with

for another 2 concentrated I n vacuo

z;sa@wh&mmétdlgymy, (hmwlquﬁldna:(a3@eg, 09 rrﬁﬁOI)MlIhe resulting
”ﬁpﬁgg_@é’q’q\&%@e{ﬁf 5 fr?\/%%é %@),1 atII g f d b, An additional
! %aegﬁlﬁeﬂbhﬁ ‘of 12"53%161@/5@ -@Ryaneq, Méﬁzo%lulﬂoﬁ@ (4.8'238.9 mmol)
WS gqigle@ and (tbé yeapt@gmasqu)rrad 811 65°C for another 2 h before being

20  &duckntratodt d&dud P?gsﬁldcqxrghxa}ogx%phﬁMergE sficd gell_%o ;13_9)—400 mesh,
90/10 toluene/ethyl acetate) afforded 7-iodo-5-nitro-1H-indole IIT (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 (i, J = 2.93 Hz, 1H), 6.90 (dd, J, = 1.83
Hz, J» = 3.30 Hz, 1H).

25
Compound IV: A solution of 7-iodo-5-nitro-1H-indole ITX (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 5 h. The

30 resulting mixture was filtered through a pad of celite and the celite pad washed
with hot methanol. The filirate 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



25 Conpound IV: A solution of 7-iodo-5-nitro-1Hindole
I (20 g, 69.4 mmol) in mnethanol (650 nL) at 25C was

Wo e@atiedeni t h a sol uti on of amBAi-um chl ori de PCREPH0Y04978
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485.8 mml ) in water (550 nL) and iron powder (13.6 g,
242.9 mmol). The m xture was heated to 1o0oC under a
ni trogen atnosphere for 5 h. The 30 resulting m xture

aié lf{fegg %@#&{énﬂa?%djl%éacﬁl '8ta${q and toge Celiit ®his solution

cm{n:tmeahedmﬁh :am @M%{?ng hiyfieodhésdiel Q@id\/%%tu&@iﬂ %ﬂdx@ﬁ@ énd stirred
ene chloride and water and separate

AR 25 Tor 2 Al ACtRIGHte aipe o o iy dHadlopnst rashied with
Vi'hét*hyPéHEQ!Hl Q&ﬂﬂ%‘tﬁﬁaﬁﬁ%’cﬁé&ttbaﬁf&ﬂ 7~ i’(‘ﬂ&oh%jﬁqhg}ﬁ sgﬁamme

chl or'i de. nbirned organi c layers ‘were
shydrmhlmdg W4ﬂ21102155®larﬁ:1)-as Q@BEW.AWEDM@R&DMSOFM 800 MHz) §

o hEe ST S Tl Rkl S 1 L2 A Rl e 007 = 274

ty£ renhy qql (d, 3¢ 085 A HIYNG. 68 (aa%aa@ am:lzs;zl £ bash Hal1H).
25C for 2 h. The precipitate was coll ected
filtration and washed with nethylene chlori de and

R g Ve W SutiBn B At fH AR e ity ey (24.6 ¢,
I‘&M:V (rﬂ!ﬂ(l)ml &, Mgﬁg&éﬂi&lfoﬁ?a%%dﬁgc}dlfghﬁa)cht&57°@4|':igas ftie&%d with sodium
055 %’@na}l?z‘dfﬁ ib@ © 24208, r§mpl)83ﬂa:e repgtign w?ﬁ&ew&awagnﬁé to 50°C for 2
I coreehdrdiéd it Ulzcuo %M‘é'}@sﬂ(ue e%.?éd‘@cyﬁW{eE &5%0 mL) The

7-10do- 1H i ndol ¥Dam ne hydrochl ori
gesuitingwhixtune waa\al wied todtand abes ¥ ferog ndyriag V\ﬂﬁ(‘fh tlme a

YR 50 B ERE  ALOTA hsa don and washea
vitlcwaEenb affopd N'RcyakM Nrﬁﬁ%ﬁotﬂf—lﬁ&é"l' gtg@)gtlfaﬁﬁdlﬁe V\’géi‘59 g,
vvatér (500rrL The resulting m xture Wwas a

sz lighgyellow solisl: FHNMER m&ds,tsoml\/bl{z)y@m ow(broad s, 1H),

BT o s g RS (e S R L o B A7 B e 735 (1,7 =
B.5¢cHa i M6 85 (ledad|sHo ) 0656 $dit) J.g4 adisdin, erz\é gaa 152 189).
83% as a light yellow solid: IH NVR (DVBO

MHz) S 11.02 (broad s, iH), 8.89 (broads, 1H5 746

mbohrﬁiewp A@%hﬁloﬁi &ENY: igﬁéiglgyl H%%J 1ﬁ5ﬁfdoi 3 gég%?udmeV (6.08

broad s,
g,218:7 mmol)Hm 2- m@thomtmzirthem(@o\mm ﬁvarsdiaatecbto 0f5°C for 32.5 h.

%e fg:%:ﬁ& mﬁ:&u‘gg ?ﬁ% :qgléi;-gtdcﬂ ﬁ5§g¥%gre§g q}"gr_]%aol}ggg'eﬁggpgg)y filtration
had Wé@ﬁ‘e(ﬂ WitlBkhebhdhol. The filirate was concentrated in vacuo to give a brown
oil. The residue was dissolved in methanol 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-pyrrolo[3,2-flquinazoline-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



The reaction m xture was cooled to 25C, the resulting
solids renoved by filtration and washed with

woretohaoske The filtrate was conééntrated i n vaPQDEPI®04/004978
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give a browmn oil. The residue was dissolved in
met hanol and then absorbed onto Merck Silica 25 gel
60, 230-400 nmesh (25 g). Flash chromat ography (Merck

A eRag R e ARk Bty T2 ok 20 QY wEfde the 6-iodo-7-

Gdlydeai-plyirpjolisoe-dldhiBdadlinie-1)g2bhimee VIB- di am ne VI
(3.61 g, 59%9 as a brown solid: IHNWR (DVMSO d6, 300

MHz) S 11.36 (broad s, 1H), 7.45 (broad s, iH), 7.43
Copphin IR oy fnd e A 1T e e
uﬂsamme)VI:halrwth@n tiher alldsyi(atad o &fIC marmionatémpsratiire in a suitable

oo idtaSebEsmior HE T firrPetudin b M BRrgartn suitable

®abyy bud AesoddhmMEIMe 4184 é%ﬁﬁ@%fﬂa@ﬂe@ e MR, B3I By R; Br or R,

sui tabl e base such as sodi um hydroxi de or —potassi um

Redi BakiwlereRq Re, Ris ane defined abaei yéddirgomono, di-or tri substituted the

AR, %Qﬁ%sftoé%?%%if@& SRR Ve 0! 19

al kyl - 7H pyrrol oL3, 2-f] qui nazol i ne-1, 3-di am ne VI I.
Compound VI : The resultant
6|odo7alkyl 7H pyrrol o[ 3, 2-f] qui nazoline-1,3- 5

AfdiX : ahe olph nglfﬁzs& ?&JV By ééﬁ%dadut@p% éﬁrern‘r't:ﬂfﬂal aryl

erature in a s ent such as
oouﬂm’fg orethed, reagyy Bunﬂur(muphng biMEhodi (29 Smhﬁuseu al alieth. Commun.

183, T e ) ;O A oAl el T 7, s, () Suzud
B2al. R@h@heR@I@fig’ggi 9’,&3@\48% 24gal dNShiEN e ol 7 Wrd."Chem. 1992, 57,

substituted t

870, @)aM@}TlnNt-qiwAQﬁa é]enica Paandinavidan 49933 4t &18.n
e VIII. 10 Conmpound I X : The coupling reaction can be
carried out by a conventional aryl coupling nethod,

Typical &mrdikbns ased taeareblotie $@ukSuauling bf WIIII 1nclude the use of

Sygth nmﬁn. 198:1,11,513, (h) Suzuki, Pure andAp
erbes ayg gr hetereaueanatieBorqrig adid Amesters (@., arh ere@ﬁéﬁdefmed as

0t o T by o
Phtaskitian Szdoodiabavt bariufCleRirodide cﬁ*]tmetﬂ'ylphﬁné solution, a palladium
con ons used to car ttheSu i caupling of .
GRvel [ER0auofive) Sud e tetialtsbrbaspro bpsanel-pafiedum (o) or [1.1-
be’(@ﬂiblh%n?}iih@sﬁhin%?lf@ﬁ%céx@e]ﬁwhld%%ﬁlﬂiuhf{lﬂ?fﬂ R8Rit&e solvent
such as 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
heteroaromatic coupling partner utilizing Stille coupling. e.g., Stille et al., Angew.
Chem. Int. Ed. Engl., 1986, 25, 508.

Typical conditions used to carry out the Stille reaction include the use of an
organostannane as the coupling partner, palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1,1'bis(diphenylphosphino)-

ferrocene]dichloro-palladium(II), a salt such as pbtassium fluoride or lithium
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20 aryl) as coupling partner, in aqueous base such as
sodi um bi carbonate or potassi um carbonate or barium

whyamoxisdée or triethylam ne sotddiron, a pal | adPCIYEP2004/004978

catal yst (2-20 nole % such as
tetrakis(tri phenyl phosphi ne)-pal |l adium (o) or [1,1-
bi s(di phenyl phosphi no) -ferrocene] di chl oro-pal | adi un(1 1

R AR, SN Sy IR SRR oene o

lfa]n@h mﬁe’ramraﬁﬁrtgmgﬁ@ﬁl bgrC 2o 1850brfoy belgisr piehdyas syl substituted
@i}ﬂ% ah_ u]g ti t ted 7-
zr “TRCBYEEPS) Quﬂaé%lﬂ%%@ disaninedXi ani ne 1 X

Al ternatively, coupl ing reaction can be carried out by

Schviney hasd I%Wdes%"n al’fl%hﬁﬁ@élé;iﬂéfag sﬁ?t%{%:sisl%ge%sf and the

par t ner ut|I|2|ng e coupl i

&Kampheﬁg@mw e%de:thdmi dlemnptE@n ofaiyl scher@gie, meBi0ds08.
??'M :?ndltlons used to carry out the Stille

reac n Ynclude the use of an organostannane as the

coupl i ng part ner, palladiumcatalyst ( 2-20 nole %

such as  tetraki s(t ri phenyl phosphi ne) pal | adi um (o) or

[1, Hg( yl phos hi no

f er r geeRelh 2 Fgro aO gﬁ(ll) s Itw@ as

pot agsi u uori de OT"'I‘I‘t‘I’n—G’m W% 1569 - 33-

qu N004978 chloride, in e anhydrous
sol vent ch as THE or DVF ol th e\Z@ glYcol “for at
tenperattres ranging from 250C to 12 for 2-18 hr
yields 6-aryl substituted ArB(OH),,

7-al kyl - 7TH-pyrrol of 3, 2f]qt§’dr{8§|@ﬂ)4»n -1, 3-di ami ne | X.
Schene 3 bel ow provi des an 'é vely general

synt hesi s steps, and the % gy provide a

detail ed description of the schematic nethods SCHEME
3 NH2 - NH2 N NH NaOH, Ra-X N-Ra Nz N! HNI11~1 N

I VI 2 VIl Ar B (OH2, Pd (PPh3)¢ _ELOH,
Na2008, H20 N
H2N/i\\N Ar
X
RX, NaH
Hop R = Roop Rt Rog Rt _
-Ra N~-Ra -
)\ + )N\/ N N/ N-Ra
H,N" N Ar HoN" N A SN Ar
R
XI °

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-pyrrolo[3,2-f]quinazoline-1,3-diamine VIL.

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.



NH2 NNRa N .HZNN Ar X RX;, NaH HNRL _ R2.NRl _
RRNR N NRa NNRa NRa N H2NN Ar H2N J~N Ar HNN

W@A200XH101,R89 Conpound VI | : Typi cal-3éendi ti on usedPCDERBN4/§04978
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out al kyl ation of derivatives VI 1o with variety of
hal i des (e.g. RaBr or Ral, where Ra is defined above)
is carried out wth suitable solvent such as

S Bl B R B AL Dhelin R o S 8084(0) Suaui
225Gl @h@ﬁﬁwe@eﬁbs, 85,2 248 (d) Shieh et al.,J. Org. Chem. 1992, 57,
i odo- rro (;}[Sg E‘]qw nazollne- ogamn

W70:3 15 @urmje Eeprica geaadinarden. 6&933647, 513.
carried out by a convent| onal aryl coupling nethod,

- e.g., Suzuki coupling nmethod: (a) Suzuki et al.

Sypidal comiﬂmns\ﬂ@eﬂ%éérl@bﬁﬁ the Sﬂzulﬁ%ﬁﬁﬁ’ﬂ @ﬂm@%ﬂlﬁldes the use of

FBet sl prdsi qrf@agmeuzgmﬁﬁ AcidGar Gafers (esfomheredris defined as
119)%2 as %%pﬁﬂgé ?tﬁ%?’ ’m(afaueéﬁls %er%ua{ as SO}?IUH %gem e or

Mar t
potarsivmachonaie 93 bamﬂm Bﬁ&‘oxﬁieﬁymtmﬁhyhnndetsohﬂmm agrhlladium

S B Y SR s B 5 01e  o

@gﬁ’biﬁd{p&xe@ylpmﬁphuﬂ)—ﬂeﬁ*o@l@ﬁé]ﬂﬁ!ﬂﬂ@fo—p&ﬂé/dmnﬁ(ﬂ)c gipkhitgble solvent
partner, in agueous base such _as sodi um bi carbonate or

66913@% ?QW?QHﬁ ﬁat)]eoroTHBamQMﬂﬂrcﬁtbyiea@ ngCOI for at temperatures

%51{1%151@3& suchr as (% ij%éf (9(2 la%-ﬁlglr?h ﬁ%}ﬁ@ﬁ?fé b%ﬁ*eig?ﬂ‘ﬁ?ly’

colpling téhction can be carried out by a conven‘uonal argrl or heteroaromatic

%Pﬂﬂjﬂing‘)é%’édl ppgﬁ 1{4{;@0@{1 | no b%grégggl dlegg or o- pal

edugew. C%em. Int. Ed.

N9H8@" o gr DVF or ethylene glycol for at
terrpergt ureg_gcr)angi ng from25 Cto 125 C for 2-18 hr
yi el ds conmpound X. Alternatively,

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
tetrakis(triphenylphosphine)-palladium (0) or [1,1'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(II), 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 XI : The compound X is then further alkylated at to -50°C to room
temperature with suitable base such as sodium hydride and variety of halides (e.g.,
RiBr, R2Br, R3 Br or Ry I, Rol, R3I, where Ry, Ro, R are defined above) yields mono,
di~ or tri substituted compounds XI. 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.
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Ed. 15 Engl., 1986, 25,508. Typical conditions used
to carry out the Stille reaction include the use of an
or ganost annane as the coupling partner, palladium
catal yst (2-20 nole % suc
tetrakis(triphenylphosphin§¥éggpi%§¢%n1(o) or

[1, 1' bi s(di phenyl phosphi no) -20

ferrocene] di chl or o- pal | adi ' salt such as

pot assi um fl uori de or Iith%%%d%##%%ide, in a suitable

ngdrous,sol vent. such as. THE or DMF or_ethyl ene _
3 di3-amipo-Frmetpcr-thigphenayigrigpsrrelel 28-flquinazalis-1-

- . VAN X.  Compound XI : The
3%%%%%2&%&%@@“#%%%& 3??&@?831 ylated at to -50C to
room 25 tenperature with suitable base such as sodi um
hydri de and variety of halides (e.g., R1Br, R2Br, R3
Br or RL I, R21, R3l, where Rl,oR2, R3 are defined
above) yields nono, di- or th substituted conpounds
XI. The control of alkylatioljy c be control |l ed by
sel ecting the appropriate egen e of the halide
used. The invention is ill ug d y the follow ng
Exanpl es. In the Exanpl es? EXanpl € »30 2-22 was
carried out by the procedure of Ex e 1 and Exanpl es
24-42 was. carried out by the procedure of Exanple

M@% %91?)%1)97 ES1)9}71'}(%(5)_[3,5— (lluEigglgo flr{ec—)g,%?gigmiw &2‘?8 g, 8.24
nh3hafitBRa Ry R @omhgg DRs trardd %H}pyéw&éﬁh%oaﬂ&dﬂaydmxide .

ui nazolin-1--5 ylam no)-ethanol trifluoro-acetic aci
£@160 H6.5 mpolNofo neN 0.6 S, $ep 6 niwel), and

bR A gt S SR oD iR mipre
stirtlent 24P Clop o8 it 2odiing hudhrxwES cof@ifatad it BaBuo. The

, 1 odonmet han 0.62 n, 9.96 mmul), and
@%@%Ym PARHEAR (er"%ﬁﬁld@e@l@egc,h@ld?e (rerenYy) ansiwetes (70 mL)

088 Yhis' ket WHE Stirred at 25°C for 30 min. The precipitate was isolated by

filtration, washed with water, and dried in vacuo to afford 6-iodo-7-methyl-7H-

pyrrolo[3,2-f]quinazoline-1,3-diamine (2.67 g, 95.5%) as a yellow solid; *H NMR
(DMSO-ds, 300 MHz) § 7.58 (s, 1H), 7.47 (4, J = 2.93 Hz, 1H), 6.99 (d, J = 2.93
Hz, 1H), 6.78 (broad s, 2H), 5.83 (broad s, 2H), 4.16 (s, 3H).

A solution of 6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine (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 mixture 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 mg,

1.88 mmol). The resulting mixture was allowed to stir at 25°C for 2 d, and then



10

15

20

25

stirred at 25C for 18 h. The resulting m xture was
concentrated in vacuo. The residue was partitioned

wheimaersenet hyl ene chl oride (703At) and wat er PGOEP10D4/004978

15 and this mxture was stirred at 25C for 30 mn. The
precipitate was isolated by filtration, washed with
water, and dried in vacuo to afford

R P T ——
S iHT Ebli ugiDBEGs: @Q,to @%% M‘éﬁm&ﬂe ﬁ&teero 7%‘,'99 TFA: %rﬁdlent over

J
(15 wtgs% a%%brdec}, 2;;5;') §1pp%@—1§domnetb,y1m[{(gyrrg]|qi3,226qyx‘mazohn-1~
ézPirH{ﬂ(ﬂfbtﬁﬁnol trlﬂuoroactlc ci gal& (ﬁ W me, 32% 2%).as anlo@—wdtute solid;

7-nmet hyl - 7H pyrrol o i ne-
ARNISSor ﬁggbase ClgH;l;IN@@I(M+H)*t atmahy @8t ur an (20 )
and NN-di met hyl formam de (1o nL) was cooled to -50C
and treated with 60% sodi um hydri de (270 ng, 6.84

W& Ihtion E 2- Gf@ﬁln@%—lmét#hfét ﬁ?&’lo[:? o gﬁiﬁ%@lm—l—

allowed to stir for 20 mn. o el ng e-cool ed

W@mmaharqczl ‘ipifleeseadipacid ealt mmgaoﬁ}myﬁﬁnn(eﬁbﬂene glycol

% ﬁﬁé r*@%ﬁ }r%gﬁrﬁ gf eecﬂgné{g@ § glpo#)l Q%g’oéa ovas Frreaiée[%d%é thiophene-

belbor®nic aaraeeso mg,to qm nmmm)u he.gksadueeis Eedivgh dikarbondie solution

nd f% portl on of 60% sadi um .
E @tlim?%ﬂ STl 9sphrlg¢)r 13 EhdoHeme). The resulting
Bﬁ&iﬁl‘éﬂvﬁ h@a‘té@tc%’féﬂ}ﬁnel‘o? g?ﬁ) :'Iﬁllri% I%Enﬁgtr%r Iév\%l@ g\%{é c()ﬁggntrated in

vacm and dhe pesftldeosuspedded il acdtonitiiie MWaléﬂzﬁﬁDﬁ}taﬁed HPLC
PCT/.EP2004/ 004978 @ concent %fx% Iiﬁg HPLC

BUFHCRHOR; (Bh2 i X 00T 40 Bi REIRg 8 5:95 to 95:5
GedtBhiFil 6 Waket ola9p Q‘g% a%?éﬂt‘bv@f’ O'E?mlnu’ces) afforded 2-(3-amino-7-

acetonitrile:water: O. ent over
mqﬁhy]eé-)t m}@nml-7H~pyrrolo[3, qumazohn— —ylammo) ethanol trifluoro-

e A 8 B B St o) G 6D = a0

3299 as an off-white SO|Id 5 LRMS for freebase
C13H14I N5O (M+H)+ at mz =_384. A solution of
2- (3- ani no- 6- i odo- 7- net hy| Exampleg O 3, 2- f] qui nazol i n
Ir} Yha ) Tﬂ‘ﬂé}o c acid salt (go ny,
53 lq%&) %rﬁﬁée f{ehr%ég\fé§ggF&qg%¢ret hyl ether (8.0 nl)
and et hanol (4.0 rTL) at 25C Htreated with thiophene
10 2-boronic acid (60 ng, 0.47 nmol), a 2. o0M aqueous
sodi um bi car bonat e sol utionH (2 NrrL), and
tetraki s(tri phenyl phosphi ng &l '
The resulting mxture vvas)Jge i 1o reflux for 18 h.
The resulting mxture wa%" cohcent rated in

from 2-(3-amino-6-iodo-7-methyl-7H-pyrrolo[3,2-flquinazolin-1-ylamino)-
ethanol trifluoroactic acid salt and 5-methylthiophene-2-boronic acid there was
produced 2-[3-Amino-7-methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-
f]quinazolin-1-ylamino]-ethanol trifluoro-acetic acid salt as an off-white solid;
LRMS for CisH1gN50S (M+H)*+ at m/z = 354.

Example g



vacuo and the residue suspended in acetonitrile and

water and filtered. HPLC purification (21.2mm x | oomm
wQ@orbaxis@nbi HT col umm using a-%795 to 95:5 15PCT/EP2004/004978

acetonitrile:water: 0.75% TFA gradi ent over 15

m nut es) afforded 2-(3-am no-7-

nmet hyl - 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazolin-1-y

| am no) - et hanol trifluoro- acetic acid salt as a |ight

yel l ow solid; LRMS for CL7H1L7NS50°¢M+H)+ at nfz = 340.

Example 2 20 In an anal ogoyg~manner, there were

obtained OH HN Ns NI H, .

2- (3-'ani no- 6- i odo- 7- net hyl -\7H

-1 -yl am no) - ethanol trifilkU0KO cid salt and

5-met hyl t hi ophene-2-boronic acid thefe was produced

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

bropz-£3 Z’BIIi'Iioqﬁ"rlné kaﬁthylyﬂ&pymnjloﬁ, hguiinazolin-1-ylamino)-

i f r etic ldS t,, as .off-white salid;
blatar Do b bRadit o didn 3R Hiohrendd-bErdil nid thggs was
ﬁﬁﬂﬂicbﬂ]ﬁi@mﬁﬁm ?—@fétﬁ?ge%ﬁ%@-ylfﬂ{\lﬂﬂfd}bﬁ FENuind¥olin-1-
gfa(@nomrﬂbaleﬂr@&sﬂmﬁ%@ﬁwc 4id soktras ey Ff-ouiijegalish VLS for
;il[—yli’lﬁ? ;@,Hﬂgo% gIB trifluoro-acetic acid salt
an

ophene- ém d there was produced
3- (3- Ami no- 7- et hyl - 6 t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] q
ui nazolin-1 5 ylani no)-profxarhpbé gt ri fl uor o-acetic
acid salt as an off-white solid; LRMS for CL18H19N50S
(MtH) + at mz = 354. Exarrpl\e/4
N

rol o[ 3, 2-f] qui nazolin

From 6-Iodo-7,N1,N1-trimethyl-7H-pyrrolo[ 3,2-f]quinazoline-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 CzoH:8F3N5 (M+H)* at m/z = 386.
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N11, N- N~ HZN' N\ I \' F F 1o From
6-10do-7, N1, NL-trimethyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

wQa 284d0Ere ne and 2- (trifl uorore8hyl)benzeneboPONER2004/004978

acid there was produced 7, N1, N1-Tri et hyl - 6- ( 2-
trifluoronethyl-phenyl)-7H pyrrol oL3, 2-f] qui nazoline-1
,3-diamne trifluoro-acetic acid salt as a white
solid; LRMS for C20H18F3h5¥§N%EE$ at mz = 386. WO
2004/ 101569 -38- PCT/ EP200 Exanpl e s HN' N~
N HZN'--~-N\ I I \ F F F From

N1- Et hyl - 6-i odo- 7- met hyl - 7H-pyrrol o[ 3, 2-f ] qui nazol i ne-
1,3-diamne 5 trifluoro-acetj€ acjid salt and

2- (trlfluoronethyl)benzenebo onjcyaci d there was

pr oduced
N1- Et hyl - 7- met hyl - 6- ( 2- tnhgﬁ‘ '

ol o[ 3, 2- f]qui nazoline-1, 3- di anifpe i fluoro-acetic
acid salt as a mhlte solid; LRMBNor C20H15F3N5
(MtH) + at mz = 386. Exanple 6 OH r HN N N. HZN N
\'' 1\ 10 F

Nyl - phenyl ) - 7H pyrr

From N1-Ethyl-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-Ethyl-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for
C20HisF3N5 (M+H)+ at m/z = 386.

Example 6

(Example 6) From 3-(3~Amino-6-iodo~7-methyl-7H-pyrrolo[3,2-f]quinazolin-1-
ylamino)-propan-1-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-f]quinazolin-1-ylamino]-propan-1-ol
trifluoro-acetic acid salt as an off-white solid; LRMS for Ca;HaoF3sNsO (M+H)* at
m/z = 416.




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

WO 200¢/18055N0) - propan-1 -ol trifl uc¥o-aceti c aci dPGHEP208410D4978
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2- , (trifluoronethyl)benzeneboronic acid there was
produced 3-[3-. Am no- 7-net hyl - 6-
(2-trifluoronethyl-phenyl)-7H pyrrolo [3, 2-f]

SR il AP el MU e

(tvifkoroacetiohzidsalilfhd E(atfheromdihl)bénzerreBoroMc abid there was

Z' N\ WO, 2004/ 101569 - 39-
Fjgfpﬁgﬁ%gzmo%ggl}@— é,ng,eﬁ;}lylammo 6-(2- trlﬂuoromethyl-phenyl) -pyrrolo[3,2-
21?&1 'ﬁ?—’71yl??e[‘ﬁ%1ﬂ}1 AP Rs-GediRA0 @ %Al Ak %[n?bff v&}ll{’#diﬁlz LRMS for
nol tri Iuoro acetlc acl
2C2(1H[>.¢R3 @r(MﬁeHﬂVﬁDb}dnzeMorom c acid there was
pr oduced
2- [ 3- Am no- 1- di met hyl ami no-ﬁ &2 tfl$| uor onet hyl - phenyl
)-pyrrolo[3,2- f]quinazoli hanol
trifluoro-acetic acid salt as an off-white solid; LRVS
for 5 C21H20F3N50 (MtH) + at @ = 416. Exanple 8 /OH
HN --OH _ J ~N~ HZN' N\ | F F F From
2- L3- Ami no- 7- ( 2- hydr oxy- et h{j | 0od0YH pyrrol o 3, 2-f
] qui nazolin-1 to ylam no] ~% trifluoro-acetic
acid salt and 2-(trifl uo,;p#ﬁ;, zeneboronic

From 2-[3-Amino-7-(2-hydroxy-ethyl)-6-iodo-7H-pyrrolo[3,2-f|quinazolin-1-
ylamino]-ethanol trifluoro-acetic acid salt and 2-(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 Cao:HzoF3N50. (M+H)* at m/z = 432.

Example 9

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-methyl-6-(2-trifluoromethyl-phenyl)-7H-
pyrrolo[3,2-flquinazolin-1-ylamino]-propane-1,2-diol trifluoro-acetic acid salt as
an off-white solid; LRMS for Co:Hz0FsN5O2 (M+H)* at m/z = 432.

Example 10



10

15

acid there was produced
2-[3- Am no- 7- ( 2- hydr oxy-et hyl )-6-(2-trifl uoronet hyl -

w@b@asbise¥ H- pyrrol o] 3, 2-f] qui naZdki n- 1- yl am nobePERZ0OD04978

trifluoro-acetic acid salt as an off-white solid,;
LRVS for C21H20F3N502 (M+H)+ at mlz = 432. Exanple 9
HOOH HN N N~ HZN' NF 15 F From
3- (3- Ami no- 6-i odo- 7- net hyl - 7Hpytrol o[ 3, 2-f] qui nazol i n
-1-yl am no)- propane-1,2-diol frifluoro-acetic acid
salt and 2-(trifl uoronetd zeneboronic acid there
was produced
3- 13- Ani no- 7- net hyl - 6- (2- t r iffl pnet hyl - phenyl ) - 7H 20
pyrrol o[ 3, 2-f] qui nazol i n- g e jropane- 1, 2- di ol
trifluoro-acetic acid salt as white solid,
LRMS for C21H2OF3N502 ( MtH) + at = = 432. Exanple to
V\D 2004/ 101569 -40- PCT/ EP2004/ 004978 OH N~ I NS H2NN
F F F From

r?F &‘(‘W;ﬁ@( 7 rret {Kyl gﬁgﬁfro@ﬂ% S]quml\gblﬂnrl?-yﬂ tg_

s E@gﬂé@ry@cahmo]a@ﬂh@nsmﬁﬂm@ Zeebic acid salt and 2-

(trifluoronet hyI ) benzeneboroni c acid there was
th ejhy]p engengboronie apig there was produced 2-[[3-Amino-7-methyl-

L e e e

tammb]mth&m etiflaoss-hdetieddid 3alt as hilighit yeBdweelidpLRMS for
Id?z\ﬁzztﬁg&502 (M+H)* at m/z = 446.

Example 11

From 7,N1-Bis-(2-benzyloxy-ethyl)-6-iodo~7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine trifluoro-acetic acid salt and 2-(trifluoromethyl)benzeneboronic acid
there was produced 7,N1-Bis-(2-benzyloxy-ethyl)-6-(2-irifluoromethyl-phenyl)-
7H-pyrrolo[3,2-f]quinazoline-1,3-diamine trifluoro-acetic acid salt as a light yellow
solid; LRMS for Cs5H32F3N50. (M+H)*+ at m/z = 612.



C22H22F3N502 (M+H) + at mlz = 446. Exanmple ii [/ \I N
O N g/ ~HNN-~F 10 F F_From

wQ 20414589 ( 2- benzyl oxy- et hyl) ~@#li-odo- 7H pyr r ol BLBER200}/ap4978
ui nazoline-1,3- diamne trifluoro-acetic acid salt and
2-(trifluoronethyl)benzeneboronic acid there was
pr oduced
7, N1- Bi s- (2-benzyl oxy-eth -6-02-t,ri fluoronethyl -phen
yl) 15 7H pyrrol o[ 3, 2-f] qéﬂlgn%@oléﬂﬁ%%- 1, 3-di ami ne
trifluoro-acetic acid salt as a light yellow solid;
LRVS for C35H32F3N502 (MrH)+ at mlz =°giZ. WO

2004/ 101569 -41- PCT/ EP2004/ 004978 le 12 O SOH
NPOH FF N-ON N / H.N N FF F From
({4-[2-C3- Am no- 1-di net hyl am na-%-i 0do- pyrrol oL3, 2-f] q
ui nazolin-7-yl)- 5 ' jL

et hoxymet hyl ] - phenyl } v#i rNo- nmet hyl ) - phosphoni c acid
and 2- (trifluoronet hyk)bepzengporonic acid there was
produced [ (4-{2-[3-A&m no- 1«

From ({4-[2~(3-Amino-1-dimethylamino-6-iodo-pyrrolo[3,2-f|quinazolin-7-yl)-
ethoxymethyl]-phenyl}-difluoro-methyl)-phosphonic acid and 2-
(trifluoromethyl)benzeneboronic acid there was produced [(4-{2-[3-Amino-1-
dimethylamino-6-(2-trifluoromethyl-phenyl)-pyrrolo[ 3,2-flquinazolin-7-yl]-
ethoxymethyl}-phenyl)-difluoro-methyl]-phosphonic acid as a light yellow solid;
LRMS for CagHoyF5N50,P (M+H)* at m/z = 636.

Example 13

From N1,N1-Dibenzyl-6-iodo-7-methyl-7H-pyrrolo[ 3,2-f|quinazoline-1,3-diamine
trifluoro-acetic acid salt and 2-(trifluoromethyl)benzeneboronic acid there was
produced N1,N1-Dibenzyl-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[3,2- .
f]lquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for
C32Ho6F3Nz (M+H)* at m/z = 538.



di met hyl am no-6-(2-trifluoronethyl -phenyl)-pyrrol oL3, 2
-f] qui nazolin-7-yl]-

wetdanyrses hyl } - phenyl ) - di fl uor e42ret hyl ] - phosphpoi/gPz04/004978

10

15

as a light yellow solid; LRMSfor C29H27F5N504P
(MtH)+ at mz = 636. in Exanple 1.-1 / N QN N -
~HZN "N\ I \ FF From

N1, Ni - Di benzyl - 6-i odo- 7- rreihﬁl - 7E Eirrol oL3, 2-f] qui naz
oline-1,3-diamne trifluo acid salt and

2-(trifluoronethyl)benzeneboronic acid there was 15

pr oduced OH
N1, N1- Di benzyl - 7- met hyl - 6- ( Z-y?i fl uor onet hyl - phenyl ) -7
H pyrrol o[ 3,2- . f]quinazol imes#) 3-di am ne

trifluoro-acetic acid salt ite solid; LRVS for
C32H26F3N5 (MrH)+ at nif z -)i .‘u 004/ 101569 -42-
PCT/ EP2004/ 004978 Exanpl™® i 4 f(H N~ N~~ HN N
\' '\ FFF From .
2- (3- Am no- 6-i odo- 7- net hyl - 7TH pyrFoI o[ 3, 2-f] qui nazol in
-l-ylamno) 5 ethanol trifluoro-acetic acid salt and
2-(trifluoronethyl)benzeneboronic acid there was

Frofuz-€g-Amino- 6~1|2d|o 7—methyl—7If{|—pyrrolo[3, -f]qulnazollln— 1-ylamino)-
,Zeﬁﬁqﬂwlago;q ggé%%ﬁ ,sa,l_% |a§1£i:2a£ﬁ¥ﬁ£}]orgp}%iaﬂ e?nnz%neboromc acid there
t‘lg’vé aﬁQegﬁ E%g %C} (%%yl% @E?f;lﬁér%liflﬁfl%@ﬂeh?l)ﬁH—pyrrolo[3,2—

flquinazolin-1-ylamino]J-ethanol trifluoro-acetic acid salt as an off-white solid;
LRMS for C20H18F3N5O (M+H)+ at m/z = 402.

Example 15

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-trifluoromethyl-phenyl)-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as an off-white solid; (ES)+-
HRMS m/e caled for CooHigN5Fe (M+H)* 468.1617, found 468.1618.



Example iS ~N' N~ NHzZN'" --"N\ I \ FF 10 F From
N1, N1- Di et hyl - 6-i odo- 7- et hyl - 7H pyrrol o[ 3, 2-f] qui nazo

Wo 20v8A01589 di amine trifluoro-acEtic acid salt BOTEP2004/004978
2-(trifluoromethyl)benzeneboronic acid there was
pr oduced A
N1, N1- Di et hyl - 7-net hyl -6- (2-tri fl uoronet hyl - phenyl)-7H
-pyrrol oL3,2 15 f] qui nazolﬁgg- é}l% & am ne
trifluoro-acetic acid salt -white solid,
(ES)+- HRVS me calcd for C22H1I9NS5F6 (M+H) + 468. 1617,
found 468.1618. WD 2004/ 101569~ -43- PCT/ EP2004/ 004978
Exanple 16 CNf _ N~ ~NHZN N\ I \ F F F From
6- 1 odo- 7- met hyl - N1, N1- di propy! - pyrrol of 3, 2-f] qui naz
oline-1,3-diamine 5 triflysg efic acid salt and
2-(trifluoronethyl)benzenehgr aci d there was
pr oduced WO O
7- Met hyl - N1, N1-di propyl - 6-(2-tr] 6r onet hyl - phenyl ) -7
H pyrrol g 3, 2- f]quinazoline-1,3-di am ne
trifluoro-acetic acid salt as a white solid; LRMS for
C24H26F3N5 (MrH) + at mlz = 442. Exanple 17 N1-1 N--
From 6-Iodo-7-methyl-N1,N1-dipropyl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine

5 trifluoro-acetic acid salt and 2-(trifluoromethyl)benzeneboronic acid there was
produced 7-Methyl-N1,N1-dipropyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LRMS for

C24H26F3N5 (M+H)+ at m/z = 442.

Example 17

10

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

furan-3-boronic acid there was produced 6-Furan-3-yl-7,N1,N1-trimethyl-7H-

pyrrolo[3,2-flquinazoline-1,3-diamine; EI-HRMS m/e caled for CiyHi;NsO (M+)
15 307.1433, found 307.1427.

Example 18

From 6-Iodo-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine and 4-
20 methylthiophene-2-boronic acid there was produced 7,N1,N1-Trimethyl-6-(4-



N\ \ HNill Vv O 10 From
6-10do-7, N1, NL-trimethyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

wa284doErd ne and furan-3-boronidd-aci d t here WeGT/EP2004/004978

10

15

produced 6-Furan-3-yl-7, N1, NL-trinethyl -
pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di am ne; ElI-HRMS nie
cal cd for C17H17N50 (I\/H-) 15 307. 1433, found 307.1427.

Lhe, 18 NLN S .E
SR OB Eihehed VP 7Ry olors g emr e Fislieming (F:-HTRMS
Im3Pe dhledifoeCAR,M:S @\@w@:ﬁw dihquteens;. 2s4p0r oni ¢ aci d
there was produced 7, N1 rlmsthy -6-( WO
2004/ 101569 -44- PCT/ EP2004/ 004978
met hyl -t hi ophen-2-yl)-7H p)@@!md{lg,lﬂ-f] qui nazoline-1,3
-diamne; (ES)+-HRMS nfe calcd for C18HLINSS (Mt)
337. 1361, found 337.1357. E&agpl e 19 NIN' N N\ \
HNNNO O/- 5 From
6-10do- 7, N1, N1-tri nmet hyl - 7HyP¥
1, 3-dianine and 1- (t- butox,iL
acid there was produced 2% (3- “Ami
di met hyl am no- 7- net hyl - 7H pyrr ol , 2 -f]
qui nazol in-6-yl)-pyrrol e-1-carboxyli/c acid tert-butyl
ester; EI-HRMS me calcd for C22H2 02 (M) 406. 2117,
found 10 406.2115.

O3, 2- f] qui nazol i ne-
L) pyrrole-2-boronic

From 6-Iodo-7,N1,N1-trimethyl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine and 1-
(t-butoxycarbonyl)pyrrole-2-boronic acid there was produced 2-(3-Amino-1-
dimethylamino-7-methyl-7H-pyrrolo[ 3,2-flquinazolin-6-yl)-pyrrole-1-carboxylic
acid tert-butyl ester; EI-HRMS m/e caled for CooHa6NsOa2 (M*) 406.2117, found
406.2115.

Example 20

From 6-Iodo-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine and 5-
methoxy-2-thiopheneboronic acid there was produced 6-(5-Methoxy-thiophen-2-
yb)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3~diamine; EI-HRMS m/e
caled for CisH;oN0S (M+) 353.1310, found 353.1306.



10

15
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Example 20 \N N~ -N 111, S H2N N1 O From
6-10do-7, N1, NL-trimethyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

wa 284d0Eee ne and 5- 15 met hoxy=25t hi ophenebor oPC T/ERI0 4004978

t here was produced 6-(5- Met hoxy-t hi ophen- 2-

yl)-7,N1, N1-trinethyl -7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3
-diamne; EI-HRMS me calcd for C. ,sHLINS0S (M)

353. 1310, found 353. 1306. ﬁsozo%/ %91569 -45-

PCT/ EP2004/ 004978 Exanpl ~N HZN'" N/ | \
From

6-1 odo- 7, N1-di nmet hyl - 7H pyr«gQ| o[ 3, 2-f] qui nazol i ne- 1, 3-
di am ne and 2, 6- 5 di met hyl phenyl haronic acid there
was produced 6-(2, 6-Di neth -7, N1-

di met hyl - 7Hpyrrol of 3, 2-f} -1, 3-di am ne
trifluoro-acetic acid salt as an -white solid;

El -HRVMS nfe cal cd for C2OH21INS (M+) 331.1797, found
331.1786. Exanmple 22 N N\ \ O HNNN NO 10 From
6-10do-7, N1, N1-trinmet hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-
E,rcancﬁé@dmg,ﬁhdimgtwlﬂﬁ@yrmgg{@aﬂqlﬂmﬂ@h&emfﬂiamine and 2,6~

8ﬁhgthtyli]ﬁ{e%y\f@osro%cogcl{8 e éfo%u%gé %9@,/ 6-Dimethyl-phenyl)-7,N1-
dimethyl-7H-pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as an
off-white solid; EI-HRMS m/e calcd for C2oHo N5 (M*) 331.1797, found 331.1786.

Example 22

From 6-Iodo-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f|[quinazoline-1,3-diamine and
2,4-dimethoxypyrimidine-5-boronic acid there was produced 6-(2,4-Dimethoxy-
pyrimidin-5-y1)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-diamine as a
white solid; EI-HRMS m/e caled for CigH2:N,02 (M*+) 379.1757, found 379.1763.

Example 23

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

diamine

A solution of 6-iodo-7H-pyrrolo[3,2-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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25

30

pyrimdin-5-yl)-7,NL, N1-trinmethyl-7H pyrrol o[ 3, 2-f] qui
nazoline-1,3-diamne as a white solid; El-HRVS m e

w@adoadofsey C19H21N702 (M+) 379:49457, found 379pAm682004/604978

Exanpl e 23 7,
N1- Di et hyl - 6- ( 5- met hyl - t hi ophen-2-yl)-7H pyrrol o[ 3, 2-
f]qui nazoline-1,3- diamne NH N N 1101~~ Hz MN S

B0 &30 L B broprida e e R mmel ] sfed at 25°C for 18

hpMéeacedtiag mﬁctuEé@ﬁ@‘c@aﬂed WHA eflyl hedtat8Patkr, ahd a saturated
tetrahydrofuran (20 nL). at 25C was_ treat ed with

SBRRUI Soimmhaieride solsgonpshnkenaid sepagatests Thecaueous layer was

0] 4
bR orlh SRaT TR hre L AU b e ayers wre dyigg over
agdiutn ﬁﬂfa"t&pﬁltarmﬂ ahd Iconﬁbmratéﬁﬁlfvawdﬁo affordT 6dodo-7-methyl-7H-
R T T T
sk *ﬂalté?fbn ﬁﬁ%“tﬁ@ n%&Ejre%%H@fl %ﬁfbut?ﬁﬁh@ﬂ gﬁ?ﬂﬁah@ﬂ.e rwas

extracted with ethyl acetate and the conbi ned organic
| ayers were dried over 5 sodiumsul fate, filtered, and

Adnrz@mﬁr@ﬁ@dOdw*mthylmI—@yfnmﬂdgﬁa-ﬂqﬂDH&a}mhyB dikdnine (600 mg,

b b prahich e B B eebohare S e G Rl

fe@ﬁe%é(@ﬂp% ﬁgﬁb%ﬂuhbjlgﬁummh{ (67)9((2'39% . E‘rﬁﬁi{'ﬂ)emoéthanol (6.0

i_odo- 7- net rrolo ]lqw nazollne di am
maL)( eidylens glqui (hmpt y}wblnqr (6.0mL), and a saturated aqueous sodium

T RN T AT A—

@ag pourdd irito vettbamed etiGacted mihih a @bhﬂi(ﬁf@f gftaethylene

i,met.hyl et her and a saturated ag
Slaeruﬁ? megh at(@eﬁg@@lp éaye(%“urmqm%ase & deiegrover magnesmm
1 t

saflveateted iy T ngsl OB AR o, S

sethgihyheneléhlotide/ mdtamel heffmided Thmetng etv(s-rhethgt-shiophen-2 —yl)—
re c i ned and dy.i ed over rmnes um _ s ate, ..

Par TS an ot hioeling LAt R T 39 S 5H5 M bieh b g aifly EI-HRMS
bARKdEIMC S (M) 1BLhY, §BEna L8188/ met hanol )
afforded 7- 1§1LIhNF g )rlre:%Iﬁ;I t’hi ofc%hgg6 g $

A solution of 7-methyl-6-(5-methyl-thiophen-2-y1)-7H-pyrrolo[3,2-f|quinazoline-

1,3-diamine (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-yl1)-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine (12 mg, 11.5%) as a light yellow solid; EI-

HRMS m/e caled for Ci;Hi;N5S (M+H)+ 324.1278, found 324.1280; and 7,N1,N1-

trimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[ 3,2-f|quinazoline-1,3-diamine

(18 mg, 16.5%) as a dark brown solid; EI-HRMS m/e caled for CisHigNsS (M+H)+

338.1434, found 338.1437.

Example 24



7H pyrrol oL3, 2-f] qui nazol i ne-1, 3-di am ne (190 ny,

34.8% as a solid; ElI-HRMS rﬂe cal cd for CL6HL5N5S
WO Rookh1615840. 1121, found 310. 1128~ 20 A sol ut | OPCDEP2004/004978

7-met hyl - 6- (5- met hyl -t hi ophen-2-yl)-7H pyrrolo[3,2-f]q

ui nazoline- 1,3-diamne (100 ng, 0.32 mmol) in

N, N-di met hyl formam de (5.0 nL) at 25C was treated

with 60% sodi um hydride (25 ng, 0.62 mml) and

i odonet hane (0.62 nl, 0.3 | _and stirred at 25C

for 15 min. The resul ti ngy#n e was poured 25 into

wat er and extracted with R yl ene

chl ori de/ net hanol sol utton Flas heonmat ogr aphy

(Merck Silica gel 60, 230-400 nest, g1 nethylene

chl ori de/ met hanol ) afforded F

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

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

&gord 6-( T 1ﬂrtﬁirbﬁiléth§ﬂl~plﬁiengﬂ:j ol 8,26 jath4dzotine-1,3-diamine
C17H17N58 & I—g 324. 127 f un 1280 and. 7, I\B, Iﬂ,
grere was produced 7,N1,N1-Trimethy 6 —tr1 uoromethyl-phenyl)-7

5 ByHRRY-rRuiesAEhEY S ARe Rk f1/eRUI(PRAICL N, ()

BBgwp1E dbud 385-1BRMS m e cal cd for CL8HLINSS (M+H) +
3381434, found 338.1437. Examlu a 24 WO 2004/ 101569
-47- PCT/ EP2004/ 004978 Nﬁl— N~~ eIgN N | I \ FF
From

6- (4-Trifl uoromet hyl - phenyl)-7H pyrrol oC3, 2-f] qui nazol
ine-1,3-diam ne there was Rr oduced

7, N1, N1- Tri et hyl - 6(4tr|fl” thyl - phenyl ) -7H 5
pyrrol o[ 3, 2-f] qui nazol i ne- m ne; El-HRMS nie

cal cd for C20HL8F3N5 ( Mt) N 9. found 385. 1514.
Exanple 25 NH N~ 00 &

10 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-f]quinazoline-1,3-diamine trifluoro-
acetic acid salt as a light yellow solid; EI-HRMS m/e calcd for Ci6HisN5O (M+)
293.1277, found 293.1280.

Example 26

15
From 6-Furan-2-yl-7H-pyrrolo[3,2-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 Ci;Hy; N0 (M+) 307.1433, found 307.1434

20 Example 27



10

15

N~ HZN N 1o From
6- Furan- 2-yl - 7H pyrrol o[ 3, 2- f]qU| nazol i ne- 1, 3-di am ne

WO b@naorses produced PCT/EP2004/004978

6- Fur an- 2-yl - 7, N1- di net hyl - 7H-pyrro| o[ 3, 2-f] qui nazol in
e-1, 3-di am ne trifluoro- acetic acid salt as a l'i ght
yell ow solid; EI-HRMS me calcd for CL6HLI5N50 ( M)
293.1277, found 293.1280. Exanple 26 N N. NHN_NO
z 15 From W= '
6- Fur an- 2-yl - 7H-pyrrol of 3,
6- Fur an- 2-yl -

7,NL, N1-trimethyl - 7prrrdf'od§,2 f1lqup nazol i ne- 1, 3-di am
ine as a yellow solid; El- HRMS m€”cal cd for

B Mibuhee Thgr Bestpl BB fidieed (R fifpro-acetic

&ciftrsalhthere was produced 7,N1-Dimethyl-6-thiophen-2 —y1—7H—pyrrolo[3 2-
ﬁThlop en- 2- p%gﬁqlo[BZf%ﬂgrS@Tazol 3d|?r3
dUZP IR 3 PéW’& ogogrtC £ s 38 solid; LRMS
| 4t yl - 7H pyrrol o[ 3, 2-
For%?ﬂr?aszc??:qﬁeﬂ{li) 3&’((}? %’el%t rifluoro-acetic acid salt

as a light yellow SO|Id, LRMS 5 for CL6HL5NS5S (M+H) +
at mz =

Ne—- . . .
azol i ne-1, 3-di am ne:

S,

310. Examlu a 28Exz!l\|an I\fe 28
LXampie 26

From 6-thiophene-2-yl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-diamine there was
produced 7-Ethyl-N1-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine trifluoro-acetic acid salt; (ES)+-HRMS m/e calcd for Ci;Hy/N5S (M-+H)+
324.1277, found 324.1281.

From 7-Methyl-6-(5-methyl-thiophen-2-y1)-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine: 7,N1,N1-Trimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine as a yellow solid; EI-HRMS m/e calcd for Cy;H;,N5S (M+) 323.1205, found
323.1209



10

15

NS HZN N 1o From

6-t hi ophene- 2-yl - 7H pyrrol of 3 2 f] gui nazol i ne- 1, 3-di am
WwWOo p@4tisse was produced PCT/EP2004/004978

7- Et hyl - N1- net hyl - 6- t hi ophen- 2- yI -7H pyrrol o[ 3, 2-f] qui

nazol ine-1,3- diamne trifluoro-acetic acid salt;

(ES)+-HRMS me calcd for CL7HL7NSS (MtH) + 324. 1277,

found 324.1281. Exanpl e 2%« N ag— N/ \\ HZN-N

| S1 15 From

7- Met hyl - 6- (5- met hyl -t hi ophen-2-yl)-7H pyrrolo[3,2-f]q

ui nazol i ne-1, 3- di am ne: S e

7, N1, N1- Tri met hyl - 6thiophe/ | aZH pyrrolo [3, 2-f]

qui nazol i ne-1, 3- diam ne Il ow solid; El-HRVS

me calcd for CL7HL7N5S €l found 323.1209

WO 2004/ 101569 -49- PCT/ EP2004/ 004 Exanple 30 N N

IN~21\ S HZN*N From
7- Met hyl - 6- (5- met hyl -t hi ophen-2-yl)-7H pyrrolo[3,2-f]q

1
R T e et P OB hen 3 v pymmaloly g flaynproline 13-
dlazmlnlen’e,NJ,,Hi ']h“lmaihyi}6aﬂnaplym-bey]/-'ﬂﬁ+p}drolﬁ[3,ileﬂ]@lmhﬁohneq 3-

&aarr(l:i%efa% "2 ye 1%%70'}'%5&1 '\f-*f?uvf’sz /%, ca?cd Eor Léﬂﬁ{wl%zg (M+) 323.1205, found

323,

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-
flquinazoline-1,3-diamine as a yellow solid; (ES)+-HRMS m/e caled for CiyH;/N5S
(M+H)+ 324.1278, found 324.1280.

Example 32

From 7-Methyl-6-(2-Methoxy-phenyl)-7H- pyrrolo [3,2-flquinazoline-1,3-diamine
there was produced 6-(2-Methoxy-phenyl)-7,N1-dimethyl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; LCMS for
CigHigNz0 (M+)* at m/z = 333
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Exanple 31 HNC NN \ \ H.NN 1o From
7- Met hyl - 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-

wa 2@4dosEn? ne t here was producedo - PCT/EP2004/004978

7, N1- Di et hyl - 6- (5- et hyl -t hi ophen-2-yl)-7H pyrrol oC3,
2- f]quinazoline-1,3-diamne as a yellow solid;
(ES)+-HRMS me calcd for CL7HL7NSS (M+H) + 324. 1278,
found 324.1280. Exanpl e. 32 NH N N\ \' HZNWN O 15 1
From 7- Met hyl - 6- ( 2- Met hoxy—§9b.ry 833H pyrrolo

13, 2-f] qui nazol i ne-1, 3-di am ne there was produced

6- ( 2- Met hoxy- phenyl ) -7, N1-di nej hyl - 7H pyrrol of 3, 2-
f]qui nazol i ne-1, 3-di anm ne t 0f 0-gcetic acid salt
as a white solid; LOMS for A19HIONS0 (My)+ at mz =
333 WO 2004/ 101569 -50- P 4/ 004978 Exanple '13
HN-j NN HZNN S From un S
7- Et hyl - 6-t hi ophen-2-yl -7H pyrrol o
,3-diam ne there 5 was produced
7, N1- Di et hyl - 6-t hi ophen-2-yl - 7H pyrrol o[ 3, 2-f] qui nazol

e~ I AN [ id.sa .

BB g T LB PRSI BB e g i e
fran mpato 838 LA 3V - Disthyipb-¢hvphen-2-yl-7H-pyrrolo[ 3,2-f]quinazoline-1,3-
diamine trifluoro-acetic acid salt; (ES)*~-HRMS m/e calcd for CisHioN5S (M+H)*
338.1434, found 338.1437.

2-f]qui nazoline-1

From 7-Ethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-diamine there
was produced 7-Ethyl-N1,N1-dimethyl-6-thiophen-2-yl-7H-pyrrolo[3,2-
f]lquinazoline-1,3-diamine trifluoro-acetic acid salt; (ES)*-HRMS m/e calcd for
CisHioN5S (M+H)+ 338.1434, found 338.1437.

Example 35

From 77-Methyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine there was produced 7,N1,N1-Trimethyl-6-(5-methyl-thiophen-2-yl)-7H-
pyrrolo[3,2-f]lquinazoline-1,3-diamine as a yellow solid; (ES)+*-HRMS m/e caled

for CisHigN;sS (M+H)+ 338.1434, found 338.1437.

Example 36
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N/ YN\ \ HZNNS 1 10 From
7- Et hyl - 6-t hi ophen-2-yl -7H pyrrol o[ 3, 2-f] qui nazol i ne-1

w0 Zoditassne there was produced>5l - PCT/EP2004/004978

7- Et hyl - N1, N1- di net hyl - 6-t hi ophen- 2-yl - 7H pyrrol of 3, 2-
fl qui nazoline-1,3-diamne trifluoro-acetic acid salt;
(ES)+-HRMS me calcd for CLl8HLI9NSS (M-H) + 338. 1434,
found 338.1437. 15 Exanple .-45 NN NS H2N N From
7-Met hyl - 6- ( 5- met hyl - t hi opH n- l)- 7H-pyrro|o[32f]q
ui nazoline-1,3- diamne th “produced

7, NL, N1- Tri net hyl - 6- ( 5- et hi ophen- 2-yl)-7H 20
pyrrol of 3, 2f]qU|nazoI|Pf% 1, Im /as a yell ow
solid; (ES)+-HRMS nie calcd for CI8H19N5S ( M+H) +
3381434, found 338.1437. Exanple.16 WO 2004/ 101569
PCT/ EP2004/ 004978 HNC N N\ \ H NN 11 O From

B - 6Vé$Me@lokjn-lthmlﬂr&nk-X’D)—7—?néfhsfhyH—fo'yi‘rbld‘[B Ql-flgBirzoline-1,3-
ui nazqline-1,3- dia fthe{71 %E&guce
13021 ﬁ]&‘y&% HFM 62 yrMethogyt Ry2-YDry,1-dimethyl-7H-
gg&g[@%ﬂﬁg@sﬂéﬂlﬁéz Jdgﬁ}nﬁlegasdé ARG ORY; BIMRME m/e caled for
CiHN508 (M+) 339.1154, found 339.1159.

Example 37

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-trimethyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine trifluoro-acetic acid salt as an off-white
solid; EI-HRMS m/e calcd for CoHa3N; (M*) 345.1953, found 345.1958.

Example 38

From 6-(2-Methoxy-phenyl)-7-methyl-7H-pyrrolo[3,2-f|quinazoline-1,3-diamine
there was produced 6-(2-Methoxy-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-
flquinazoline-1,3-diamine trifluoro-acetic acid salt as a white solid; EI-HRMS m/e

caled for CooH2:N0 (M+) 347.1746, found 347.1739.

Example 39
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C17H17N50S (M+) 339. 1154, found 339.1159. Exanple R7
[ A\NN NV HN-N/ | \ 10 From

wW®2§02,16156% et hyl - phenyl ) - 7- net hpR-7H- pyr r ol oL3pCF/EPI0I/004978

azol i ne-1, 3- diam ne there was produced
6- (2, 6- D net hyl - phenyl )-7, N1, N1-tri et hyl -

" pyrrol o[ 3,2-f] qui nazoline-1,3-diam ne trifluoro-acetic

olid; EI-HRMS me cal cd
fo nd 345. 1955. Exanple R

acid salt as an off-white
for C21H23N5 (M) 345. 1953,
8 NN NHNIII N~/ 1\
6- ( 2- Met hoxy- phenyl ) -7-net h
line-1,3-dianmne there Was| L
6- ( 2- Met hoxy- phenyl ) - 7, NI*R1-t r i mef Ryl - 7H pyr r ol of 3, 2-
f]qui nazoline-1,3-diamne trifluoro“acetic acid salt
as a white solid; El-HRM5 mfe 20 cal cd for C20H21N50
(M+) 347.1746, found 347.1739. Exanple n9 WO

@Q@ﬁ{ F0ESEH -6 iopitet-ERAOH/ NP, 2- ﬂﬁmﬁ'ﬁzd‘ﬂiﬂ#%'ﬁémme there
Wmmﬁuc@i NaiNob Péethgl-7tmethybor-thib phan-2-¥1} zidi pyaczolo] pie-

-.di ani . d d . . .
Htifhamotey b bR SRS A ERE acidsyt as plight ooy sobds B
FHRMguinje zalcdfer ¢, BN @T(Me) 81, 14180fimaict 1. f519¢1 d sal t

as alight yellow solid;

Example 40

From 6-(4-Methoxy-thiophen-2-yl)-7-methyl-7H-pyrrolo[3,2-flquinazoline-1,3-
diamine there was produced 6-(4-Methoxy-thiophen-2-y1)-7,N1,N1-trimethyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine as a yellow solid; EI-HRMS m/e calcd for
C18H1oN508 (M+) 353.1310, found 353.1307. '
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HRVMS mle cal cd for CI9H2INSS (M) 351. 1518, found
351.1517. Exanple 40 N1-1 N~ N\ \ HNI'NO S lo

WO-2@1101569 -53 - PCT/EP2004/004978

6- (4- Met hoxy-t hi ophen-2-yl)-7-nethyl - 7H pyrrol oL3, 2-f]
qui nazol i ne-1, 3- di am ne there was produced
6- (4- Met hoxy-t hi ophen-2-yl)-7, N1, NL-tri nmet hyl -

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di ani ne as a yel |l ow
solid; El-HRVB me cal cd fﬁl—r‘éﬁ%éa N50S ( M#)
353.1310, found 353.1307. WO 2004/101569 - 53

PCT/ EP2004/ 004978 Exanpl e 41/HN N~ N\ \ HZNN F F
From

7-Methyl -6-(2-trifl uoronet
] qui nazol i ne-1, 3- 5 di am neNiHe

7, N1- Di net hyl - 6(2tr|fluoromst enyl)-7H

pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di-&ri e trifl uoro-acetic
acid salt; IHNWR (DVBO- d6, 400 WHz)

512 36(m 1H) 8. 09(m 1H), 7.98 (d, J = 7.81

7.81 f 71 (d =
ﬁfom -Methyl-g-(2-81 }l;wnﬁtbyhph@(}d)ﬂ%pmpio[m -flquinasline-1,3-
Qﬁam}r}'@ thfg %@W@ﬁﬂﬁ%ﬁ%&%—(z trﬁfu&%mé}tﬁgf}pﬁgmyl) -7H-
pyrrolo[3,2 -flquinazoline-1,3-diamine trifluoro-acetic acid salt; *H NMR (DMSO-
ds, 400 MHz) 6 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 Hz, 1H), 7.61 (d, J = 5.86 Hz, 1H), 7.41 (d, J = 3.91 Hz, 1H),
7.04 (s, 1H), 3.21 (d, J = 3.91 Hz, 3H), 3.17 (s, 3H).

efiyT ) - 7H pyrrol of 3, 2- f
e produced

Example 42

N =

N~

/]’,\jl\\

o
HNT N

S
| )

O

From 6-(4-Methoxy-thiophen-2-yl)-7-methyl-7H-pyrrolo[3,2-f]lquinazoline-1,3-
diamine there was produced 6-(4-Methoxy-thiophen-2-y1)-7,N1-dimethyl-7H-
pyrrolo[3,2-flquinazoline-1,3-diamine as a light yellow solid; EI-HRMS m/e caled
for CyH17N50S (M+) 339.1154, found 339.1148.

Example 43

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

human PTP1B sequence (Accession number M33689). The protein was expressed
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O _ From
6- (4- Met hoxy-t hi ophen-2-yl)-7-nmet hyl - 7H pyrrol o[ 3, 2-f]

weRinaashke ne- 1, 3- 15 di am ne théte was pr oduceBCT/EP2004/004978

6- (4- Met hoxy-t hi ophen-2-yl)-7, N1-di net hyl -
pyrrol o[ 3, 2-f] qui nazoline-1, 3-diam ne as a |ight
yeI | ow solid; EI-HRVMS mle calcd for C1l7HL7N50S (M)

st bR B BTG R Rl Bt g 200

qlaen;gi) froma human cDNA |ibrary using conventl onal
nol ecul ar bi ol ogy techni ques. The cDNA sequence was
ipqmgéggajgot he published human PTP1B sequence
(Accessi on nunber MB3689). The protein was expressed

o e -
Bihalfi bl And %o&f&ﬁ]ﬁﬁﬁgasaij’&eﬁ-@%% ﬁﬂ}{ﬁlté ractivi grosme

measur enen Was carrie
phesplionylatedpieptide basdsl diheéhd amsho aeideduéne (bfh.ﬂsuhn receptor

ROy PRb S lswperion iadadd IRBTbo W staised 3 sbstrate. The

RRCE or tyrosine
gﬁ%phospﬁ?gﬁiﬁeg@nailﬁgg%l% (TRDI (pY)E) was used as

B4 R O G BRI LIRS conamin

gi715 i Bad-Teis l:uxffarqﬁhﬁmg 146 MNabl,obBYsBIA iaadmthVEDTT. The
6. 2, 14omVNa ]hY 05% BSA nd 2mM.DTT. Th reaction
5»%?50 tionavasstapipdiydhg additiomo owgqu@a@é@r r 2ﬂfmm at room

?e?mgé ﬂi‘e %o%ﬁ)aﬁgee{eﬁéﬁéﬂgf&ﬁét@%%%ﬁ%é amount of free

agplmé m@am@ed/abl %*M&l@.cﬁit@ Sre@® aP LRI OuTY )ﬂeg(ﬁﬂ%d (¥2skder et al.
Har der et al 1994 Bi ochem J. 298; 395). 15 The

3226 RiOGhaM dd29%is395ed for the measurenent of gener al
PTPase inhibitory activity across a panel of PTPases
The sseand method wag uded farghe measemrhmlennbégeanerre} PTPase inhibitory

RRSFRERSo¢ BRSO SRR R A mbeliteny
pHesphatal(DEEMIUP;tffem Wibkehlal ®roh e wases. 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 uM, preferably 1 uM to 100
M. The most preferred compounds show an IC50 of < 30.0 uM.

Examples of the some compounds with its corresponding IC50 values are

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




10

15

20

25

30

reaction was stopped with KOH. In this case the
dephosphoryat ed product 20 becones fluorescent and the

wo bawaneseense read (Excitiati ond36omM Enmi SSi OPCT/EP2004/004978

46onM . For kinetic experinents, the sane buffer
conditions were used except that the reaction was
started using enzyne and the reaction stopped after to

m nutes. The |1 C50 val ues (t&a or the PTP1B
inhibitory activity of the inthe 25

1888/ lication are in the range of 0.1 Mto 500
E%;—pref%ﬁ%%ﬁyéﬁf@%Mto loo W The nost preferred
Thieretayiégo s 1 a3bay eSS KNI CmafiaOv A4 c@i@%ﬂ't@fhigﬁ glft8se DMEM ,

sonme compounds with its corresponding 'C50 values are
BRENY TRenasspH pRyam 226 (harooad dexcra eated FS for: 1sghonps.
2004/ 101569 -55- PCT/ EP2004/ 004978 Exanpl e 44 d ucose

Upt ake Assay The day before the assay the SKMC nedi a
Gasthehmogeidgtod the gisag] cellsseereEMved f@bmidktHe hesrs iHow glucose

nd 2% Char coal./ tran_treated FBS for ig hours. 5 On |
Thentehinse VRS ocupl HERer 58 4 H6dWor Thegtarvation

I?:Ille es pﬁé‘r?érigﬂg%bﬂ%&g@gl%és% Tpgg@t&glfgé@?énﬁ magi %%?M Hepes,
P&fﬁ)@é gomkainingaithee d %DMS @ cart teaeehimpoydd diltvidaitin DRESOVor

. 7. 0) ~cont ai ni eith % DIBO t est
T b R S N
hisaglpaieneas Eéﬁbkm@& iRtriplicdtel The.c8fs wer&in@dted for 45 min at
0.0l jiM_ Eac assay point was perfornmed in

871! 1edCytrplkalasinl B (GB) was addediteappoprisse mwiells 40 stop the active

: halasi ad '
AP PRSP PR AT B4 SR NS B b BRUGRE it fose
(Atdershatn ACode BFBLYS, 2 dMAICTY mE)y WaoKIASA +& AW Swellk 46 aTRal
(Amersham Code CEB195, 200uCi/m) was added to all

gengentyaion of o nGigml o dbeselapesninsubste! fgrianadditieral 45
fifihhfes'if r39°C b légq}lglgbf{t&t. é&lsavqrgfet %h%rﬁax}er}e' %ently washed for three
times in PBS (RT). The cells were then lysed with the addition of 0.05% NaOH
solution for 20 min at RT. The lysate was transferred to a scintillation vial
containing 5 ml of scintillation fluid and counted in a Beckman LS6500
Scintillation counter. Analysis of results: The counts obtained with CB (passive
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 Porcine 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



m nutes at 37C in an incubator. Cells were then very

gently washed for three tinmes in PBS (RT). The cells
wowsa/10156n | ysed with the additdon of 0. 05% NaBEA/EP2004/004978

solution for 20 mn at RT. The |lysate was transferred

to a scintillation vial containing 5 m of

scintillation fluid and counted in a Beckman LS6500 20
results: The counts
transport val ues)

u tracted f mever aI 7 ai ned wi.th E’I (or hich fat
@@ﬁﬁ veDeRAURDIE Bt Gy aetabingbgnah o eh
WATSPRLE mdrehs (D&%ﬁe@%l abgsh.alvrde tz;ggla//uth& (age 3-4
values in the presence of or conpounds) by 't

veeeke) weits: placertion higthfat dr@sf@héeﬁ oronbMeOAt Hys tinee fhey were

A SRS o BB SR S e o0 e
Wisghddand £spabhfs stwdhér Pp@n’l 19t wordl Iﬂtdaltltnlentl hhmediately

PTP1B:. Effects of co on od glucose levels in

598 &0 Aegme agpreré sroblo i 8hioese Eerdinams d6ken by FEGIINg Off 2
@?gﬂg@ﬁ' B‘fl r%@éélfegtlgg bﬁdefsrsgln g@o agg’??‘y_ E@gﬁﬂ%f% Hdeﬁted either
Witl2e Qﬂigl@dﬁﬁéof &ﬁnp(ﬁﬁil’d Gea6)Hraine a8l ayloe s daydswa-chronic). For

b C57BL.6/ J DO m M t,h t h 2
RS BOIE SRS HRHOeH B LB WA et Hhrts o1k SRRt
fiRlarm@h et ChRY })o‘hn@s ‘%é’ﬂe Qén&@é@d%&ﬁre‘iﬂhey%ﬁo@%ﬁta §t8ﬁ§91cally

Mal e C57B16/J m ce - weeks) were placed on
lsiglifi¢aatt (pi<eo. o‘sc)rghmoeelmm&rg CAsY%ampaned tolibg velkicke Geated
h}/&)er | ycem ¢ and hyperinsulinenm c and wei ghed 40-50
m ce (n=10) were weighed and fasted for a two
hour period prior to oral treatment. |mmediately
%h‘ @ﬁbldhrgﬁﬁ:' B ) BERtiePHTecvORt dbed ¢Re af@?J%W®v&§§ as described
taken by s ping off a portion of the tail
@bovescfr)nrdy i gltqoservan maasired/priar toslesingée élme)e%ma hours

Sibgbyigl sy 0E e RRaL EATRUIG g U Rl ot 06
ﬁo&ﬂp@&dsgdvé@%s‘i@*e@ aodveiflieynslasmecb saitistloally bignffficant
;o% treat nent. npounds were consi dered active

) ghisnce 135@@%@11@; ttlr‘lglé(prtryde lowgaring eemnpayesl te the vehicle
QFB%S% %}lﬁﬁﬁ%e lowering (>15% conpared to the vehicle
t e .



ani mals. For sub-chronic (5 day) studies mce were
dosed once a day by gavage as described 15 above. On

walagn4fiorsey gl ucose was neasured 3r-i or t o dosi NBCT/@P2004/004978

10

time) and 2 hours after dosing. Insulin and

triglycerides were neasured at 2 hour post dose.

Conpounds were considered active if they showed a

statistically significant (£<_0.,05) glucose, insulin

and triglyceride |owering cﬁ%@&%o the vehicle

t r eat €rhideisansainiig 2RAEN IR rEHenREEnBRZAAAPMIR in a

Exanpl e A . Tablets containing the follow ng ingredients

ccgﬁgg%tl%ﬁ‘hméli‘?%ed in a conventional manner:

Iner&HegnRt s Per tablet Conpound of formula (1) 105Q .=

Eﬁ%ﬁ%fm;l& 5.0 mg Muize starch 75.0 ng_}%FEaﬂﬂ

4.0 ghesium'stearate 1.0 ng 5 Exanple ¥- 00.0mg

Taotagees containing the followi ng ingredients can B0 mg

ggnufa tured in a conventional manner: Ingredients
fzE5pdGte  Conmpound of formula (1) 25.0 my Lact ¢%e0 mg

1500 ng Maize starch 20.0 ng Talc 5.0 ng Exarrplguglm
10 I njection solutions can have the foll ow ng -Oomg

Magnasiumagteargbepound of formula (1) 3.0 ng Gel ati neo mg
150.0 ng Phenol 4.7 ny

Example B
Capsules containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per capsule

Compound of formula (I) 25.0 mg

Lactose 150.0 mg

Maize starch 20.0 mg

Talc 5.0mg

Example C
Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg

Gelatine 150.0 mg

Phenol 4.7 mg

Sodium carbonate to obtain a final pH of
7

Water for injection solutions ad 1.0 ml



Sodi um carbonate to obtain a final pHof 7 Water for
injection solutions ad 1.0 mM WD 2004/ 101569 -58-
wWEOMEPBED4/ 004978 dains 1.-8npounds of thect/aprons/end97s
(1): Rl. R Ra NN Rb RBNN ARe HR ReRd (lI) 5
and the pharnmaceutically acceptable salts thereof,
wherein Ais a 5- or 6-nenbered unsaturated or
saturated ring, or a 5- or 6xfrenbered unsaturated or
saturated ring that contai nrcgml—%ast one heteroat om
selected from S, Nand O, R is selected fromthe

roup consistjn f lower alkyl, acetyl,
1netﬁ?pgﬁﬁﬁgkﬂgﬂgeﬁ?@“ﬂ?&lbxyalkyI, nono or di
hydr oxy substituted Iqm@; algyl, phenyl |ower alkyl,
benzyl oxy-al kyl , and phe I al koxy | ower al kyl ;
I S{ i ng,of hydrogen,
no or di hydroxy
er al kyl, and
5 R3 % hydrogen or

| oner al kyl, acetyl, h
substituted | ower al kyNT phe
phenyl | ower al koxy | oyer al
met hyl ; Ra is séfsect ' onsi sti ng of
hydrogen, |ower al kfil , | oMer ar 6kyal kyl ,
nono or di hydroxy substituted Fowep“alNyl, phenyl

| oner al kyl, benzyloxyal kyl or RR& KIIIH% -[ (2] X CH2

%&J‘EEA ghzglr_n'zlace'l:lticc)ally acceptable salts thereof, wherein

A is 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, 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;

Rj3 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
R1 OT / [CHQ,]X__ CH2 0 [CHZ]y CHZ ;
L
(I: T OH
Ryo is hydrogen or F OH ;

x and y are individual integers from o to 4;
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Il OH 20 Rio is hydrogen or F OH x and y are
i ndi vidual integers fromO to 4; WO 2004/101569 - 59 -

wWEROMEPRED4/ 004978 Rb and Rc arégrndl vi dual | y B€t/gr1084004978

fromthe group consisting of hydrogen, |ower alkyl,
perfluro-lower alkyl, substituted al kyl, al koxy,
phenoxy, hal ogen, unsubstituted | ower alkyl

%1%%&(1 RIHta?Q r@]@@ﬁgﬂk&%\fﬂc’ceﬁhﬁ%ﬁ] th@%‘?g%{% cbﬁ%@{oiyg b B¥rd¥en, lower

@hsiosrtliine-dowenakkyl, ahbymtutedaaikg} aﬂfoxyt phemf»lty iblm[lolgeho
: h Lit rflur ower
b e R g S S B Ve B oy or

and perffuro-lo aI kyI Rf is hydrogen or | ower
al kyl 102 __ con f‘eaOf formula (j) according to
claiml,|] R m|R2 N~ NS1RhR3~NNAR HWRe
Rd (j) gnd th ph rmaceutically acceptable salts
t her eof ,| wher is a 5- or 6-nenbered unsat urated
or saturated r|ng or a 5- or 6-nenbered 15
unsaturdted or sa yated ring that contains at |east
one heteroatom sel ected from

Ru 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
Rf is hydrogen or lower alkyl.

2. Compounds of formula (I) according to claim 1,

@M

and the pharmaceutically acceptable salts thereof, wherein

Ais 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,

Ri 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 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;



S, Nand O R is selected fromthe group consisting
of | ower alkyl, acetyl, hydroxyal kyl, and

whenagb gy - al kyl ; R2 is sel ect eddf+om t he gr oUPCT/EP2004/004978
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consi sting of hydrogen, |ower alkyl, acetyl, 20
hydr oxyal kyl R3 is hydrogen or nethyl; Ra is sel ected
fromthe group consisting of hydrogen, |ower alkyl,

R BRI R pen N Y g PE by PSRl werGastower iyt
aRk yd hydregén, tizdogaies su%itﬁ’nd@’dlkyl%ﬁ%%%ﬁl%GQO%F Yyl

oxy and phenoxy; WD 2004/ 101569 -
?J(%%S %Wg?‘@rﬁékbdnd Rd i ndependently are hydrogen

or substituted al kyl, perfluro-lower alkyl;' Reis
hydr ogen, hal ogen or substituted al kyl and

per f | uiCampourds atdortig to snyhoftlgigem op, whessinal kyl . 5
Conpoun acgording to any of clai 1- 2, wherein
%1 ?Ssgrggf‘éa%%‘ﬁﬁeﬁl ’F%reo%ﬁoﬂl%ew@ﬁ@aﬁg@é ﬁ%ﬁ?fgyffé&ndf gm;ac:etyl, 2,3-

ediRy o9 Brapsi, (y;é,p gl LBV
3-1%&05{?? pr%ﬁlp’y lhg’ﬁgl = géﬁ@yﬁr?x%%%ﬁ% ﬁ%éﬁyg sel ect ed

fRR3# selected fop Homgias capsohtingyafihygeogemendthly], ethyly lhenzyl, and
baec%éxl’ and acetyl; 1o Ra is selected fromthe group
consisting of hydrogen, nethyl, hydroxyethyl, 2-

R iydedecyedirom t oup consisting of hydrogen, methyl, hydroxyethyl, 2-
-[ 4-di fl'uor ophosphono- et hyl | - benzyl ox fd etz 7 Rb™is
ngylogy-athyAndher [gréﬂyommswpng-meﬂwi b xyl-ethyl;

AP Ielec RO A ons BB AT oGRS, phenoxy
tand trifbrovoetellyyl; 15 Re is sel ected fromthe group .
SRR e SRS 5 2 BT Rt
Rt PR gh?lcﬁg?is’glh%iolf @,ﬁf@geﬂ, SRR RPH M Foromethyl;

have the 20 formi
and

Rfis selected from hydrogen and methyl.

4. Compounds according to claim 1, wherein said compounds have the
formula (I-B)

wherein ‘

R:' is lower alkyl, phenyl lower alkyl, mono or di hydroxy substituted lower alkyl,
or phenyl lower alkoxy loweralkyl;

Rz’ is hydrogen, lower alkyl, phenyl 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



NRa® NHNNI , R / Re' (I-B) wherein 25 R’ is
| oner al kyl, phenyl |ower alkyl, nono or di hydroxy

waemmgtiotsed ed | ower al kyl, or ph&hyl | ower al KBR/EP2004/004978
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15

20

| oweral kyl; R2' is hydrogen, |ower alkyl, phenyl |ower

al kyl, nono or di hydroxy substituted |ower alkyl, or

phenyl | ower al koxy |ower alkyl; Ra'" is hydrogen,

| oner Ay nmono or di. hydroxy substituted | ower

al kyl O 2004/ 101569 -61- PCT/ EP2004/ 004978 Rio .
, -CH2 )[CﬁjE(—Ri—ec}E_hyd,t@jéﬂzlg,r —F—OCH,|H+—€H »

and Rc' are individually selected from

t he gr-,- zonsi sting of hydrogen, 5 perfluoro-I|ower

% Ealoggn unsubstituted | ower al kyl substituted
g by

aIkyI | ower al kyl, phenyl | ower al koxy
or C|1OR|K) I 1 OP Rll1l is hydrogen phenyl or
unsubpti t ed | ower alkyl; pis an integer fromo to
i;_a i n y are |nd|V|duaIIy integers fromo to

4 orLa phEr maceutl cally acceptable salt thereof. 5.

Conpopunds @according to claim4, wherein
F H :

Rb' and Re' are individually selected from the group consisting of hydrogen,

perfluoro-lower alkyl, halogen, unsubstituted lower alkyl substituted phenyl lower

alkyl, lower alkyl, phenyl lower alkoxy or

ORy; 5

_ dp

Ru1 is 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.

5. Compounds according to claim 4, wherein

R, is lower alkyl;

R:'is hydrogen or lower alkyl; and

Rb'and Rc'are perfluoroloweralkyl or hydrogen

with at least one or Rb'and Re' being perfluoroloweralkyl.

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 independenily perfluoroloweralkyl or hydrogen
with at least one of said Rb' and Re'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



R1' is lower alkyl; R2" is hydrogen or |ower alkyl;
and 15 Rb' and Rc' are perfluorol oweral kyl or hydrogen
waowdo/1et569 east one or Rb' and R&2-bei ng PCT/EP2004/004978
per fl uorol oweral kyl. 6. Conmpounds according to claim
4, wherein RL' is nono or di hydroxy substituted
| ower al kyl and R2 'is hydrogen or nono or di hydroxy
wer al kyl and Rb' and Rc' are
i ndependent |y perfluorol oweral kyl or hydrogen 20 with
at | epgtenre of Ld ROH,hre—Rcl, beingO[CH, ], CHy —
perfl uor 7. Conpounds according to claim
5, wherei is nono or di hydroxy substituted
| ower al kyl. 8. Conpounds according to claimb5,

Whn? in Ra'd is WD .046101P69 - 62- PCT/ EP2004/ 004978
R ]?’GHE]{‘\R @—ﬁeﬁsézqgﬂ“? MS'ARH-R 0, x and y are as .
defined in claim5. 9. Conpounds according to claim4,
vfrer eiCoiapeunds iorditd Iclaili4, Wwhé&Rinh ohe bf RB' fnd Redis

| ower al koxy; R11 is hydrogen, phenyl or unsubstituted
lower alkyl; and p is an integer fromo to 1. 10.
Conpounds according to ¢laim4, wherein gne of Rb' and
Rc' is |ower alkyl. angsORecor di ng to claim
1, wherein said conpoun the to formula (1 - A
Ri,NR2" N,Ra" N H2N N

.s ha

O

5 orlower alkoxy;
Ru is hydrogen, phenyl or unsubstituted lower alkyl; and

p is an integer from o to 1.
10.  Compounds according to claim 4, wherein one of Rb’and Re’is lower alkyl.

11.  Compounds according to claim 1, wherein said compounds have the
formula (I-A)

Rb'

Re' (I-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;



Rd (I - A wherein (c) is a5 or 6 nenbered

heteroaromatic ring containing froml1l to 2 hetero
w@t@ano1ssel ected fromthe group&onsi sting of PXY/ERINN4/004978

sul fur or nitrogen; 15 Ws |ower alkyl, phenyl |ower

al kyl, nono or di hydroxy substituted | ower alkyl, or

phenyl | ower al koxy | oweral kyl; W) 2004/ 101569 - 63-

R 7 i~S_h I | kvl h [ ..
TSP IGRER ap, it N o D Pl B Mstitutea
dblyt alket, aripdreyly] lowweralld<ydswet aUst; al kyl; Ra' is

selected f 1o_rmt e group consjsting of hydrogen ph.enlélf

| RAns S ?q@qﬁ, o ke Srannansistingat hydregsn, phsagl lomwegialkyl, lower

R BT i D L, O

are individually selected fromthe group

f hydr n fl uor @Mﬂral_lgd, -
ra (?/ﬁzejéubsttﬁ'ﬁ%t ed gﬂ(t:ny?yl ower %ﬁ%yl, ’
kyl, phenyl [ower alkoxy or C10R i + |

1 is hydrogen, |ower alkyl and phenyl; pis
& ishpdregeivomo to 1; and 15 x and y are

consysting
hlgﬂoo en, |

individually integers fromO to 4 or a
phar faceut cally acceptable salt thereof. 12.
Conmp undsl ccording to of claimii, wherein (c) is a5

ot+—6Crembdted-OH

F OH
Rb’and R¢’ 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

ORy4 >

L. - P

Ru is hydrogen, lower alkyl and phenyl;

p is an integer from o to 1; and

15 xandy are individually integers from o0 to 4

or a pharmaceutically acceptable salt thereof.

12.  Compounds according fo of claim 11, wherein ® is a 5 or 6 membered
heteroaromatic ring containing a sulfur hetero atoms as the only heteroaromatic

atom in said ring.
20 13. Compounds according to claim 12, wherein
Rb'and Re' are hydrogen or lower alkyl;

Ry'is lower alkyl or mono or di hydroxy substituted lower alkyl; and



heteroaromatic ring containing a ,sulfur hetero atons

as the only heteroaromatic atomin said ring. 20 13.
w@ormpauses according to clai mEbi-wherein Rb' PEEPIR04/004978

are hydrogen or lower alkyl; R .'" is lower alkyl or

nmono or di hydroxy substituted | ower al kyl; and WO

2004/ 101569 -64- PCT/ EP2004/ 004978 R2 i's

R YR 3 B0 S s RS et Tovbt b, -

vvherel n Rb' and Rc' are |ndependently hydr ogen or

|l ener Gdkpsynds a@dmdmgﬂdblﬁmml@@welﬂ\“h at | east one
nd Rc'. bei t han hydro n, 5R"' is
O%%Pdﬁwre BrdeReRaceiy yd YAuepaR o% Jowehalkpky ps @hpadpwer alkoxy

il lat 138€lofe of Rghaﬁ’d RERiIY o }@Pﬂ{iiﬁbwllo%h mono or di

| ower hydr ox stitut Conpounds

5 adcielaivaygaliyl or miomoldr, dl\MydmemnsdhsﬁtuBaddoﬁzeo mll6/]; and

X TR B By oo S8 Bnthatiiercien g 1ower alio

to claim15, wherein R' is lower alkyl; and R2 is

hygdr OQIﬁﬁnpbuh@y\@éco@HiﬁQtoclﬁm@Wéﬁ@lﬁ according to
claim1l, wherein (E)is a 5 or 6 nenbered

iSridapbfanemberahhasressamaitisiting eonfpiniogen cxygem atom as the
t%ﬁg{ﬁ Vé%ﬁro atom 18. Conpounds according to

erein one of Rb' and Rc' is hydrogen and

10 tilée Ot@tﬂnpOEndiElﬁj(E(!w&mg toalwim &3, kylerein - C OR11 O

grein 2 1 phenyl or lower alkyl; and R1' and
\Ig' ISjPWe’FgU& 19. Conpounds according to claim
];_gz,ls\q@@ éh&ﬂov&e?r or 6 nenbered heteroaromatic

ring |n|ngtvvo et er oat ons.

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.

20

25

18.  Compounds according to claim 17, wherein

one of Rb'and Rc'is hydrogen and the other is hydrogen, lower alkyl or
—ﬁ—ORH
O
wherein
Ry is phenyl or lower alkyl; and
R, 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

Rb'and Re' are lower alkyl, hydrogen or lower alkoxy.



20. Conpounds according to claim19, wherein 25 Rb'
and Rc' are | ower al kyl, hydrogen or |ower al koxy. WO

wQo@4n1BE569 - 65- PCT/ EP2004/ 004978 21. ConpORCTEP2004/004978
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according to any of clainms 1- 2, having the fornula
(1) RL,, R NRa INI Ro R3NJ'NRc HR Rd He
(II) 5 and the pharmaceutically acceptable salts

Snet SImEOERE BrelciaedRn R BT B i formppte 00

benzyloxy alkyl; R2 is selected fromthe group

consi sting of hydrogen, | oner al kyl, acetyl,
hydroxyal kyl 1o R3 i $ihy ar methyl: Ra is

sel ected fromthe group R4 hydrogen, | ower

al kyl, Iower al koxy h benzyl oxyal kyl ;
Rb is selected fromtiﬁ\

sti ng of hydrogen,
| ower al kyl, perfd3iro-to z ub&ci tuted al kyl
al koxy and phenoxy; N5 R¥ and
hydrogen or substituted al kyl, | ower al kyl ;
Re i s hydrogen, hal ogen or suH% ckyl and
perfluro-lower alkyl Rf is hydrogenrar |ower aIkyI
22. Conpounds according to claim 21, mherein(ﬁg
sel ected fromthe group conS|st|ng of met hyl thyI

aII nzyl ac ydr ox propyl

g‘? &E‘?ﬁ‘i”éﬁ?\m %ﬁgﬁ éﬁ \p@eliegn sel ect ed
f
Kl?é‘%él&gg% gﬁiﬁ the g%&gﬁ &d}&ﬂﬁfngbﬂw@'ﬁ alkyFEJcEv;ll hyt3¥alkyl, and
benzyloxy—alkyl
R.is selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl

Rzis 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;

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

Rf is hydrogen or lower alkyl.

22,  Compounds according to claim 21, wherein

Rt is selected from the group consisting of methyl, ethyl, allyl, benzyl, acetyl, 2,3-
dihydroxypropyl, 3-hydroxypropyl and 2-benzyloxyethyl;

Rz 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-methyl]-benzyloxy]-ethyl;

Rb is selected from the group consisting of hydrogen, methyl, methoxy, phenoxy
and trifluoromethyl;

Rc and Rd independently are hydrogen or trifluoromethyl;
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Ra is selected fromthe group consisting of hydrogen,
nmet hyl , hydroxyethyl, 2- 25 benzyl oxy-ethyl and

wQ204Adis69 uor ophosphono- net hyl { ébenzyl oxy] - et hp¢ T/ERDO#/604978

sel ected fromthe group consisting of hydrogen,
met hyl , met hoxy, phenoxy and trifluoronethyl; Re and
Rd independently are hydrogen or trifluoronethyl; WO

%ﬁﬂ%h&%%% ( ﬁln&. a{l&g%o%%ﬁ,&r ﬂ%gln ydr ogen,

R‘f@g@ﬁﬁ@g@ﬁo@@ﬁéﬂﬁm 23. Conpounds accord| ng to any of
cl ai ns - 2, hawngtheforrmla(lll) R1~Ni R2 N-Rb

NH2NNRd 5 Re (Ill) and the pharrraceutlcally

oDl b i BESR o Paggfe gt it

hydr oxyal kyl 1o R2 |S%1I1ydj:lagen or methyl; Xis sulfur
oxygen, nitrogen or N-té¥t-b tfﬁc bonyl; Ro is is
sel ected fromthe group LSt i ’_a% hydr ogen, | ower
al kyl, I ower al koxy dr {yl and benzyl oxyal kyl ;
Rd" and Re' independe sel ected fromthe group

consi sting of hydr n, N HR ﬁ al koxy.
24. Conpounds according to claim 23, ‘ H R is
sel ected fromthe group consistingXe et hyl , et hyl,

acetyl, 3-hydroxypropyl and dinethyl syl fanmoyl; 20 R2

and Rb' independently are selected frordhe group

consi sting of hydrogen, nethyl and ethyl; and(HD

and the pharmacentically acceptable salts thereof, wherein

Riis selected from the group consisting of hydrogen, lower alkyl, acetyl,
hydroxyalkyl

R2 is 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;

R4' and R.' 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;

Rz and Rb’ independently are selected from the group consisting of hydrogen,
methyl and ethyl; and

Rd’ 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,N1-Dimethyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-flquinazoline-1,3-

diamine,
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Rd' and Re' independently are selected fromthe group
consi sting of hydrogen, nethyl or nethoxy. 25 25.

w@oorpaorses accordi ng to any of -éVains 1- 24, sSeCBEP®A4/004978

fromthe group consisting of
7, N1- Di met hyl - 6- (2-trifluoromethyl -phenyl)-7H pyrrolo
L3, 2-f] quinazoline-1, 3- diam ne, W 2004/101569

AR TR éﬁgg@%@m{ orerbiRlrey Ry TEpmERgicf 3 2 gyinpzoline-

qlsodkﬁnm%f] qui nazoline 1, 3-diam ne,
7"N1- Di mef hyl - 6- t hi ophen- -yI-7H-pyrroIo [3...2- f]

qh]}I migeatha-o-thippheang-wk7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,

?yﬂéqf %n lhg Z(glaclrﬁnﬂguo&éfnfld%ﬁ W%H%Xﬂo}[;; E"ﬂ Q¥irlazoline-
6 ;4-dichnidles-tri f | uor onet hyl - phenyl') -7, N1, N1, N3- t et r amet
SRR AR S5 S B oot

Q;}éjéﬁﬁéz‘&liﬂéei é*dﬁnﬂh@m ne,
[ - NI1- et hyl - 6-’t hi ophen- E/-?H—pyrrolo[S 2-1]
3>

N nﬁethyﬂnﬁ uhloghm-anylﬂﬁi pymalo 2 f]qulnazohne— ,3- d1am1ne,

% I’g{h}’x‘%\}gp}e&%ﬂ%gﬁ B}%%oé[étz}]@‘q_u l O[1 RS Famine,

(72Ethyll JNLINﬁQﬂﬁIeJﬂ 1@hﬁi@;ﬁhbn]ﬁypyHLﬁjiﬁoléig,27-f]qiﬂnazohne— 1,3~

ui nazol i ne-1, I am ne,
EN@tTrﬁyl - N1, N1- d| propyl 6- (2 trifluoromethyl-phenyl)-7

SRSy et Ll FRER Rt Bt brolelaer
{Ipdipyzalivlect p]lidmifi¢, qui nazgl |t PI ?I yIO?gnngeh

USROS L 3 ST o Pt prim Bl prne iy e e Hagrolb 2
ﬁd}ﬁﬁ@zﬁhﬁe_ %I&lgfﬂ“?‘lf n-1-yl-6-(2-trifluoronethyl-phenyl

H pyrrol @ ui nazol i n- 3- \{I am ne,
y’.

Vethgdt hpiperjshieryyly6- %mmﬂduon@mth Traemytx-pHepyrrolo[ 3,2-
@3 #é)?ﬁ’lona%o' Ln‘%l )1 g ﬁlllarl\rlllnfrl nmet hyl - 7H-pyrrol o [ 3,
leﬂifli])ibeﬁZ}qL'j feethyl-8-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-
flquinazoline-1,3-diamine,
7-Methyl-1-pyrrolidin-1-yl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-
flquinazolin-3-ylamine,
6-(2-Methoxy—phenyl)-7,N1—dimethyl—7H—pyrrolo[3,2-ﬂquinazoline~1,3-diamine,
6-(2-Methoxy-phenyl)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-
diamine,
N1,Ni-Diethyl-7-methyl-6-thiophen-2-yl-7H-pyrrolo[3,2-f]quinazoline-1,3-
diamine,
7,N1,N1-Trimethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-f]lquinazoline-1,3-diamine,
7,N1,N1,N3-Tetramethyl-6-thiophen-2-yl-7H-pyrrolo[ 3,2-flquinazoline-1,3-
diamine,
6-Iodo-7,N1-dimethyl-7H-pyrrolo[3,2-f]quinazoline-1,3-diamine,
7,N1,N1—Trimethyl—6-(5—methy1—thi6phen—2-yl)—7H—pyrrolo[3,2—f]quinazoline—1,3-
diamine,
7,N1-Dimethyl-6-(5-methyl-thiophen-2-yl)-7H-pyrrolo[3,2-f]lquinazoline-1,3-

diamine,



di am ne, 25
N1, Ni - Di et hyl - 7- et hyl - 6- t hi oph6e8n 2-yl-7H pyrrol of 3, 2-

wo pauitosgol | ne- 1, 3- di am ne, - PCT/EP2004/004978
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7, N1, N1- Tri net hyl - 6-t hi ophen-2-yl -7H-pyrrolo [3, 2-f]
qui nazol i ne-1, 3-diam ne,
7, N1, N1, N3- Tet ranet hyl - 6- t hi ophen 2-yl-7Hpyrrol o [ 3,

gﬁ%&“%ﬂﬁ% R P O ey a2y Tguinasotine-
lamine
Zﬁ"%u“Ealﬁ]%&fGMPtﬁgla%h}geﬂgy' s t‘ﬂ@ﬁ? ;ettj]qum%z())lnzeHi F:ngdlamme

S BB A 1 g,

neh*épzmmmméecz tlgﬂmrqmqatby -pheey ol pyretgl3,2-flquinazolin-

-Z%]Qémﬁé;l_ ﬁgglhyl 7Hpyrrolo [3, 2-f] quinazoline-

Furan-2-yl -7, N1, N1-trinethyl -7H pyrrol o
[23(3—23ﬂﬁ1n(q9+maﬂgfﬂ4mﬂtldphét—dkﬁmEE@yrrolo[3,2—ﬂqumazohn—1—ylam1n0)-
ﬁ -2-yl -7, N1-di nethyl -7H-pyrrolo [3, 2-f]
(ffﬁﬁ%‘illnel 3d|amne 5

rr L? A?glrg?? ]m az o ésﬁ(lﬁu&r dfﬁéﬂiﬁf ?gg‘:‘ﬂg{?gf‘?wéf3?51'ﬂ3(¥uinazolin_

In- 1-ylam
Zlaj(lamﬂ‘r@r@'pmuhﬂl- 6-t hi ophen 2- yI -7Hpyrrolo .

I I . . .
LAt TR LB AN SRR 2 Fevipryoling pamino)-
g@ggnmol 2-f] qui nazol in- 10 1-ylam no] propan-7.-ol,
no- 7- met hyl - 6- thlophen 2-yl - rrolo

%ﬁﬁnmmmﬂ thyl o earmeshyl-Prieplen- z—sd) 7€1ypyrrolo[3, 2-f]lquinazolin-1-
é’l%‘%},&ﬂz et hyl - 6- (5- net hyl - t hi ophen- 2-yl ) - 7H pyrr

qU| nazol in-1- ylam no] -ethanol, 15
%-Fuw@m—gsyw N, Ni-t ey lRE sirrolof e+ @lhmbaolaaé J gudiagine,

ollne

7NN TrieneiB kot emiethyheBignhonhe spahyipplala - figninzoline-1,3-

%@, f] qui nazol i ne-1, 3- di am ne,
M no- 1- di net hyl am no-7-methy| -7TH pyrrolo [3,

22{3—qurrc&z{diirret]ﬁylym)ino—7—methy1—7H-pyrrolo[3,2—ﬂ quinazolin-6-yl)-
pyrrole-i-carboxylic acid tert-butyl ester,
6-(3,5-Dimethyl-isoxazol-4-y1)-7,N1-dimethyl-7H-pyrrolo[ 3,2-f]lquinazoline-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-1-ylamino]-ethanol,
6-(4-Methoxy-thiophen-2-y1)-7,N1,N1-trimethyl-7H-pyrrolo[3,2-flquinazoline-1,3- -
diamiﬁe,

3-[3-Amino-7-methyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-f|quinazolin-
1-ylamino]-propane-1,2-diol,
2—[3—Amino-l—dimethylamino—6—(2—triﬂuorometf1yl—phenyl)—pyrrolo[3;2—
flquinazolin-7-yl]-ethanol,
[(4-{2-[3-Amino-1-dimethylamino-6-(2-trifluoromethyl-phenyl)-pyrrolo] 3,2-
flquinazolin-7-yl]-ethoxymethyl}-phenyl)-difluoro-methyl]-phosphonic acid,
6-(5-Methoxy-thiophen-2-yl)-7,N1,N1-trimethyl-7H-pyrrolo[ 3,2-flquinazoline-1,3-

diamine,



pyrrol e-1-carboxylic acid tert-butyl ester, 20
6- (3, 5- D net hyl -i soxazol -4-yl) -7, NL-di net hyl - 7H pyrr ol

WoR®4Aaefpgui nazol i ne-1, 3- di ami-Hé - PCT/EP2004/004978
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30

7, N1- Di met hyl - 6- (2- phenoxy- phenyl ) - 7H pyrrol o[ 3, 2-f] qu
i'nazol i ne- 1, 3-di am ne,
2-[ 3Am no- 7- (2- hydroxy-ethyl )-6-(2-trifl uoronethyl -phe

%tg—M%%!tﬁ{o%[h%ngé—yf)lﬂwlpﬁﬁ%thﬁ-éHyﬂ)%fb%,'2(?1‘] Hﬂﬁﬁllzoline—lﬁ—

Gilﬁrﬂnm&t hoxy-t hi ophen-2-yl)-7, NL, N1-trimethyl - 7H pyrro

UI azoline
[63 LihTsuory OrRTWene%iY T’le‘ill%‘ftgbfye?%ypﬂﬁﬂlé}ﬂgﬂ%‘ﬂﬁ}lﬂwp}me -1,3-
Qil%nﬁﬁe 2-f] quinazolin- 1-ylam no]-propane-1, 2-diol,
2- L3- Arfi no- 1- di met hyl ami no-6-(2-trifl uoronet hyI phenyl

)68, 6r BimeidyP-phangl )7, NN m‘ambthﬂ THAHppreadoligaadiquinazoline-1,3-
@4 {12 L3- Ani no- 1- di net hyl am no-6-(2-trifl uoronethyl-p
’pyrrol o[ 3, 2-

fdl ]Q’QJ,BhDBﬁﬁhﬂ}ﬂd Z)h)éhir]r)e; Reairii LH Ajerolb) g, diff diaegolied-n,3-
y phosphoni C aci
@J%@l%t hoxy-t hi ophen 2-yl)-7,NL, N1-trimethyl -7H pyrro

Ok P N LG Rl Wit o 1 hen{B- HROF/ k81783 Aiffinazotine-

G;4-didvkidexy- t hi ophen- 2-yl ) 7, N1-di et hyl - 7H-pyrrol o

@M%&éﬁﬁ%%m' ng}ﬁﬁ{os 9?*}1:1 Tﬂﬁfraﬁhyﬂw}lﬁnmw yarJols,2-

1, 3- di
[ @nﬁi%% Bﬁ’y(ﬁghﬁgﬁyl ) - INimNget rimethyl-7H pyrrol o[ 3
22E[f3]-£+mmai;ememhay116 32—tni|ﬂa]|mn:0m,ethyl—phenyl) ~7H-pyrrolo[3,2- quinazolin-

b GRS g -ftanply =t ! - T pyrrolel 3. 2:8
Fﬁ%ﬁhhﬁeﬂih{éth@' -6 4hideth@?@EBf-ﬂﬂhydiBWEdloﬁ‘|2pﬂfﬂiﬁia@ohn—l—one

qui nazol i ne- -dji am ne
ripetbEhZh ey &,ﬁyﬁ]gumazohne—l 3-diamine, and

4GB b AR RRY X0 3 BGERLA. i pyrolbls,o-

&;Bqlﬂﬁamiﬂeungt-dmtmﬁe(z trifluoronethyl-phenyl)-7H pyrr

[[3, 2-f] nazo
an% pharmaceut1ca iy acceptaq)le salts thereof.

[

26. Compounds according to any of claims 1 - 25, selected from the group
consisting of

7,N1-dimethyl-6-(2-trifluoromethyl-phenyl)-7H-pyrrolo[ 3,2-f|quinazoline-1,3-
diamine,

7,N1-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-yl)-7,N1-dimethyl-7H-pyrrolo[3, 2—f]qu1nazohne—1 3-
diamine,

6-(5-methoxy-thiophen-2-y1)-7,N1-dimethyl-7H-pyrrolo| 3,2-flquinazoline-1,3-
diamine, and
6-furan-2-yl-7,N1-dimethyl-7H-~pyrrolo[3,2-flquinazoline-1,3-diamine,

and pharmaceutically acceptable salts thereof.



1-yl]-(2-hydroxy-ethyl)-amno]-ethanol, 15
3- Am no- 7- net hyl - 6- t hi ophen- 2- gl -2, 7-di hydr o- pyrrol o[ 3
WO 2e0fj1opsbmazol i n-1 - one, PCT/EP2004/004978
7, N1, N1- Tri met hyl - 7H pyrrol o[ 3, 2-f] qui nazol i ne-1, 3-di a
m ne, and
6-(2,4-Dinmetho) Wpyrimdin-5-yl)-7,NL, NL-tri net hyl -
pyrrolo [3, 2- f]quinazoline-1, 3-diamne, and
pharmaceutically acceptable salts thereof. 20 26.
Cgnpoungeocesciordhagreparatiyn of cotpomds aceirdisgteaned claims 1 -

f t he t
r SP)\I‘imO%H‘E@?r ou&%“%‘%%#’?‘fé%&‘ﬁ‘hﬁ?ﬁ%“%%l )-7Hpyrrol o

[3 2-1] qumazollnelRS digm ne,

7, NL- di met hyl - 6- t hi ophen2:N/T -7 roI o[ 3, 2- f] qui nazo
-Iine-1,3-diamne 6- (2, N—
6- Di met hyl - phenyl ) - 7, N1- g Pyl o L3, 2-f]

qui nazoline-1, 3- diamn
7- et hyl - N1- rret hyl - St\huyzh

gui nazol i ne-1, 3-di amilhe,
6- (4- net hoxy-t hi ophen- ki yl ) 7, N1- di net hyl(x'}ll)-l- pyrrol o
C3, 2-f] quinazoline-1, 3- 3o diam ne,
5 {}?a%‘? dtcﬁ‘fB{:}ﬁﬁfh (3(1311)) 7, N1-di net hyl - 7Hpyrrol o
gui nazol 1 ne-1, 3-" diam ne, and
6 furan-2-yl -7, N1-di et hyl - 7H—p rrol o[ 3, 2-f] qui nazolin
e-1,3-diamne, and p d%euti Bl Iy acceptable salts

t hereof. WD 2004/ 1015 A /EP2004/ 004978 27. A
process for the preparation pTipounds according to
o¢r eacting a conpound of

pyrrolo [3, 2-f]

any of clainms 1- 26, CONRIFTS
formula (XIl) R.,N, RR NNRa RNNI H(XII) 5
with a conpound of forrrula‘a%ll) B( @@ Rb

wherein R1, R2, R3, Ra, Rb, R¢, 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

10 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.

15 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.

32. A method for the treatment and/or prevention of diseases which are
modulated by PTP1B inhibitors, which method comprises administering a

20 compound according to any one of claims 1 to 26 to a human being or animal.



AR R Re Rd (XI1J) wherein Rl, R2, R3, Ra, Rb, Rc,
Rd, Re, Rf and A have the significances given in any

w@boosheisns 1 to 26. 28. Cbnpounag‘according t OP@IYEPIIN4/004978

10

clainms 1- 26, when prepared by a process 1o according
to claim27. 29. Pharmaceutical conpositions
conprising a conpound according to any one of clains

b R e e
Cteatend ah@/ o’:lﬁ)rémaintumeoﬁdlsbm ayleioh iace maxtulated by PTP1B inhibitors.
subst ances. 15 31. Conpounds according to any one of

Seis! FHeaiseal ComRouiRS 2Pt Rl o o el EIIS 4 tgps for the
%‘r«?ﬁ:ﬁ%ﬁ%n‘m ngdtisdBentiael i BdaiiemTRid o phévritvisof dideases which

hod for the treatnent and/or prevention of
dire puxbdateti TP 1By iahibitersl at ed by PTP1B inhibitors,
whi ch net hod conprises adm nistering a 20 conpound

%%F g 5 dlgyreq%? Hg FrYetg\%% %cgﬂ}g@&]n}%% c%ggﬁﬁog Zg%r%erfb n the disease

33diablkeesuse of conmpounds according to any one of
clains 1 to 26 for the treatnent and/or prevention of

dlseas h are dulated b nh|b| 19
oo A BRAHE S D iRy b Pactog s S hg it of such
uifdls shB@tanl%ﬂ?%@bb&ﬁbéHhé@% pafgeet s for the

e ment and/or prevention of diseases which 5 are

nodulated PTP1B i nhibitors. 35. The uses or nethods

according to any of clains 31- 34, wherein the disease

is diabetes. 36. The novel conﬁﬁhnds processes and

nmet hods as well as the use of such conpounds

substantially as descri bed herein before. 10



