Novel Azaheterocyclic Conpounds Field of the invention 5 The invention
relates to a series of substituted am no azaheterocyclic conpounds that are
useful irwoheitme@®ment of hyperproliferative di seases, PSUAIS2@9/0¢acer, in
manmal s. Al so enconpassed by the present invention is the use of such
conpounds in the treatnment of hyperproliferative diseases in mammal s,

especi ally humans, and 10pharnmaceuti cal conpositions containing such

conpounds. Summary of tNgveesatietardcyEfcaConpoapds constitute a large
fam |y of structurally related enzymes“that are 15responsible for the

control of a wde variety of signal transduction processes within the cell
(Hardie, G and Hanks, S. (1995) The Protein Kinase Facts Book. | and I1I,
Academ c Press, San Diego, CA). The kinases may be categorized into

fam | i es Awyididiehsimvehtion es t hey phosphoryl ate (e.g., protein-tyrosine,
protein-serine/threonine, lipids, etc.). Sequence notifs have been
identi'fied that generally correspond to each of these kinase 20fam|lies

(e.g., Hamissnvehtidh reldtbstoerserids of SubSHBted.amifo %efe@(ﬁ:yélikﬁﬂﬁbpouh’dﬂé wht on, et
al ., Science 53 4Q7-414 419-429 (1992);

uny, et S Geerda iné Woalaghs bERE o liypie iftachs e B cangE il Mariay 3.

13: 2352- Z\’ﬁ@ler(cﬂ:@u@éés)ed byrtio¢ piegentiimestion isalye e @frsaclacdmpomeldlrhhet hei r

regul ati ch I o XA | e,

it ophos SRATSATR o o LA BT TRRS IRl 46 el b AaBad

pr ot €i0n- phatreaceuiical esrapdsitons comgaioingisoch cqzmpbunlds eractions, and

prot ei n- pol ynucl eoti de interactions. An individual prot ei n ki nase nay be
regul ated by nore than one nmechani sm Kinases regulate nany different cell
pr ocessesSumoarydfife ré¢fatedrast | imited to, proliferation, differentiation,
apoptosis, notility, transcription, translation and other signalling

30processes, by addi ng phosphate groups to target proteins. These
phosphor yAreieindsinases penstitue a sgarishely of siructiallyfrelatagi angiees thaharecan nodul at e

or ragul ak&,chipieliér 1HE boffdPbfa Ride!vat @t%'o?ébnél%ﬁédd& on é’r‘&@é&'@%’wrﬁ%&” of

target protelns occurs In response a vari et trace ar signals

( hor mronesell (ftaidiet Gagnshiianksr 3, 1@953\/'\|l'thﬁ Péﬂ‘é'ndﬁlm%r"_é}ﬂﬁ Baakehardklb tAspdemist ¢. ) |

cel I cycl®e&yenh Biegdn (‘Z‘M %E‘Rﬁfaé‘és by BHEétbébr&@ahnté?a{n‘ﬁﬁe%eéyth@"sGbstr-Eft%
appropriate protein 5 I'nase functions in sig Bat ways to activate

or i nact itReytRhopRhA Yale (80r PEiip-typsing, rﬂﬂi’t?@(ﬁer'w/thr?%}mee RIFiHIGL-)-a met abol i ¢
enzyme, rRGUEREGhMiFPRIEIdRn IdRRRRY Pht gt A5 k6Ir&3dhd to each of these kinase

20  families (e.g., Hanks, S.K., Hunter, T., FASEB J., 9:576-596 (1995); Knighton, et al.,
Science, 253:407-414 (1991); Hiles, et al., Cell, 70:419-429 (1992); Kunz, et al., Cell,
73:585-596 (1993); Garcia-Bustos, et al., EMBO J., 13:2352-2361 (1994)).

Protein kinases may be characterized by their regulation mechanisms. These
mechanisms include, for example, autophosphorylation, transphosphorylation by other

25  kinases, protein-protein interactions, protein-lipid interactions, and protein-polynucleotide
interactions. An individual protein kinase may be regulated by more than one
mechanism.

Kinases regulate many different cell processes including, but not limited to, proliferation,
differentiation, apoptosis, motility, transcription, translation and other signalling

30 processes, by adding phosphate groups to target proteins. These phosphorylation
events act as molecular on/off switches that can modulate or regulate the target protein
biological function. Phosphorylation of target proteins occurs in response to a variety of
extracellular signals (hormones, neurotransmitters, growth and differentiation factors,
etc.), cell cycle events, environmental or nutritional stresses, etc. The appropriate protein

35  kinase functions in signalling pathways to activate or inactivate (either directly or
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protein, ion channel or punp, or transcription factor. Uncontrolled
signalling due to defective control of protein phosphoryl ation has been

i mpl i cat ewloi2n11Z1mweber of di seases, including, for exampCe&us2ombioaasaat i on,
cancer, allergy/asthma, diseases and 5conditions of the i mune system

di seases and conditions of the central nervous system and angi ogenesis.
The signal transduction pathway contai ning the enzynmes phosphati dyli nositol
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J al S 0

ki nase B Wn"as Akt. This is also true in host tissues, e.qg.
vascul ar endothelial cells as well as neopl asias. Protein kinase 7086K t he
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complex (T since rapanycin acts to inhib p70S6K activity.” p70S6K is
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p70/p85 S6 kinase, p70/p85 ribosomal S6 kinase and pp70S6K), is a member of the
AGC subfamily of protein kinases. p70S6K is a serine-threonine kinase that is a

20  component of the phosphatidylinositol 3 kinase (PI3K)/AKT pathway. p70S6K is
downstream of PI3K, and activation occurs through phosphorylation at a number of sites
in response to numerous mitogens, hormones and growth factors. p70S6K activity is
also under the control of a mTOR-containing complex (TORC1) since rapamycin acts to
inhibit p70S6K activity. p70S6K is regulated by PI3K downstream targets AKT and

25  PKCC. Akt directly phosphorylates and inactivates TSC2, thereby activating mTOR. In
addition, studies with mutant alleles of p70S6K that inhibited by Wortmannin but not by
rapamycin suggest that the PI3K pathway can exhibit effects on p70S6K independent of
the regulation of mTOR activity.
The enzyme p70S6K modulates protein synthesis by phosphorylation of the S6

30 ribosomal protein. S6 phosphorylation correlates with increased translation of mMRNAs
encoding components of the translational apparatus, including ribosomal proteins and
translational elongation factors whose increased expression is essential for cell growth
and proliferation. These mRNAs contain an oligopyrimidime tract at their 5'
transcriptional start (termed 5 TOP), which has been shown to be essential for their

35  regulation at the translational level.



encodi ng conponents of the transl ational apparatus, including ribosomnal
proteins and transl ational elongation factors whose increased expression is
essent i alwban11galioogrowt h and proliferation. These NMRNARCEAISR@EI0042814
oligopyrimdine tract at their 5 transcriptional start (ternmed 5 TOP),
whi ch has been shown to be essential for their 35regul ation at the
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findi ngs.
309 In response to energy stress, the tumor suppressor LKB1 activates AMPK which

phosphorylates the TSC1/2 complex and enables it to inactivate the mTOR/p70S6K
pathway. Mutations in LKB1 cause Peutz-Jeghers syndrome (PJS), where patients with
PJS are 15 times more likely to develop cancer than the general population. In addition,
1/3 of lung adenocarcinomas harbor inactivating LKB1 mutations.



Conmpounds described as suitable for p70S6K inhibition are disclosed in WO
03/ 064397, WD 04/ 092154, WD 05/054237, WD 05/056014, WD 05/033086, WO

05/ 117909v0wWm10B/@®39506, WD 06/ 120573, WD 06/ 136821, WOPQH/IBZWBDLM84IND

06/ 127587, WD 10 06/ 131835 and WD 08/140947. Description of the invention
It is the object of the present invention to provide novel p70S6K
inhibitors useful in the 15 treatnent of hyperproliferative diseases,
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of the above nentioned di seases. The conpounds are defined by Fornmula (I):
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t her eof , Gengaoghds doscried Zestitableiforde|8ad énttihijonodre diseloaeminED, 03é06é39d7 or CR2,
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lines is always a ond reas the other one is always

Description of the invention

It is the object of the present invention to provide novel p70S6K inhibitors useful in the

15  treatment of hyperproliferative diseases, especially those related to the hyperactivity of
p70S6K as well as diseases modulated by the PI3K signalling pathway, such as cancer
in mammals with superior pharmacological properties both with respect to their activities
as well as their solubility, metabolic clearance and bioavailability characteristics.

20 As a result, this invention provides novel, substituted azaheterocyclic compounds and
pharmaceutically acceptable salts, solvates or prodrugs thereof, that are p70S6K
inhibitors and useful in the treatment of the above mentioned diseases.

The compounds are defined by Formula (1):

R1 RS

HN
(0,
25 and pharmaceutically acceptable salts, solvates or prodrugs thereof,
wherein:
X, Y, Z each, independently of one another, are N or CR?, with the proviso that if Z
is N, Yis CR? and if Yis N, Z is CR?,



5absent, 1:11, R2, R5each, independently of one another, are H A Hal, OH,
SH, ON, NH2, N2, R3is Hor A Rd4is A, Ar or A-Ar, or R3 and R4t oget her
wi t h t he woabomir@owhi ch they are attached, nmay form Ar PCOrUSCH10/0#2844.0A

whi ch may be unsubstituted or substituted by COX(LA) or CONH(LA), Ar is a
nono- or bicyclic aromatic honb- or heterocycle having 1 to 4 N, O and/or S
atons and 5 to 10 skel eton atons, which may be unsubstituted or,

i ndependand y of oare SJIDGIER’, withire-prodée that if Trid Swbet QtisCRd, dnd iHalis SA, OH,
SH, OA, NH2, NHA N&%&N%ﬁ ON, OCN, SON, COOH, COOA, 15CONH2, CONHA,

CONH( LAr), ConA2, NhCdA® NHOO(LAr), NHCONHA, NHCONH2, NHSORA, OHO, COA,
502NH2, 502A and/ odenS(eaHhad predescelntiabasrcead adiondreiticthe grovisoniestronernf cycl i ¢

| kyl havi 1, 2, 4 7. 8 ' i : CH2

Gt oups may b T epl BELE BgPhen Thetis Fvdio i R e oy MR SRy S o o

NHCO 6r -CH=CH grahsent,20and in which 1-3 H atons may be replaced by Hal,
di j1Ch2 | i NH NH( LA) ,

ML) 2, " TcBor ety Becdgo BB St o e, BB T a8, CNERDS |

al kyl haR’ng 1, 2,is31@rA4 C atoms, LAris a nonocyclic aromatic honp- or

het erocygse havi ng.h Qr o2aMy & 25and/or S atoms and 5 to 7 skeleton atoms,
whi ch may be unsubstrtuted or nono-, di- or trisubstituted by Hal, LA, OH,
0(LA), N and RNH( Liadethetawithsthe C atpm tewhigh they arp agjashedamay iirin Areeiieygiss whi ch

occurjgmore than ongghmRmderd GRabtkékd 8F s WislituR@Ricob(L®) oREBNH(LA),
Ar is @ mono- or bicyclic aromatic homo- or heterocycle having 1to 4 N, O
and/or S atoms and 5 to 10 skeleton atoms, which may be unsubstituted
or, independently of one another, mono-, di- or trisubstituted by Hal, A,
OH, SH, OA, NH,, NHA, NA,, NO,, CN, OCN, SCN, COOH, COOA,
15 CONH,, CONHA, CONH(LAr), CONA,, NHCOA, NHCO(LAr), NHCONHA,
NHCONH,, NHSO.A, CHO, COA, SO.NH;, SO.A and/or SO.Hal,
A is unbranched or branched, linear or cyclic alkyl having 1, 2, 3,4, 5,6, 7 or
8 C atoms, in which one or two CH. groups may be replaced by an O or
S atom and/or by an NH, N(LA), SO,, CONH, NHCO or -CH=CH- group,
20 and in which 1-3 H atoms may be replaced by Hal, and in which one or
two CH3 groups may be replaced by OH, SH, NH,, NH(LA), N(LA).,
NHCOOH, NHCONH,, N3, NO, or CN,

LA is unbranched or branched, linear alkyl having 1, 2, 3 or 4 C atoms,
LAr is @ monocyclic aromatic homo- or heterocycle having 1 or2 N, O
25 and/or S atoms and 5 to 7 skeleton atoms, which may be unsubstituted or
mono-, di- or trisubstituted by Hal, LA, OH, O(LA), NH, or NH(LA),
Hal is F, Cl, Brorl.

In general, all residues which occur more than once may be identical or different, i.e. are
30 independent of one another. Above and below, the residues and parameters have the
meanings indicated for the Formula (1), unless expressly indicated otherwise.
Accordingly, the invention relates, in particular, to the compounds of the Formula (1) in
which at least one of the said residues has one of the preferred meanings indicated
below.
35



30i ndependent of one another. Above and bel ow, the residues and paraneters
have the neanings indicated for the Fornula (1), unless expressly indicated
ot herwi sevoAetgnaiongl y, the invention relates, in parti ®OTAS201004184¢
conpounds of the Formula (1) in which at | east one of the said residues has
one of the preferred neanings indicated below 35 Hal denotes fluorine,
chlorine, bromne or iodine, in particular fluorine or chlorine. "A"

denot es, Habderieamlogine naetdnivie, bromimicloe igtineg ingddydular puering or chivaipg.opyl , butyl,

i sobutyl, sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2- or
3-nmet hyl butyl, 1,1-, 1,2- or 2,2- 5dinethylpropyl, 1-ethylpropyl, hexyl,

1-, 2-, 3A” dnfnotbsnm bydrpeat péthylliutthernior@ ethyll p@pyl, %oﬂopylelﬁyl ieobutyl,

3, 3- di rret h t

1-et hyl - ﬁy%!r t?%éyﬁyp Lf%fﬁég%oa\%% B’eftyéjlt T %% ﬁ‘}?‘m@“ﬂ%ﬁ é fou?’t her

denot és aillrkgthyla@pyleieﬂghbr@ybhexyl;‘n 2 Bcdr lemethglipentyln 1TH21, fgrtbﬂpse 2vp3,3be 10
repl aced ol 5 _ahn \ N roups

and/ or Iﬁpégﬁlﬁfgﬁbﬁbgﬁog?g@gfbﬁy1bet NA?P ?@éﬁ@l E%%ﬁlg? q&f&géﬂch as,
exanpl e, tr2fdrdgt airendtpylpropynt af | uor oet hyI 1, 1-di fl uor onet hyl ,

1,1, 1-trifluoroethyl, nethoxy, ethoxy, n-propoxy, iSopropoxy, n-butoxy,

i sobut oxy, sec-butoxy or tert-butoxy. ~In other exanples of "A", one or
two CH3 gRoiupberidenpigpladwas dafineiHab@te, inNKECh oELgx)iMp CHEIN(QURSMaNS, N2 or ON,

such 1@s, réﬂfce‘a@r@bﬁs abonh ?rﬁ/é@m e ’@%@}II&WHC% o T quéf-l 'bY&urﬁ)O%nafE‘r Roepr opyl,

4- ami nob am nopent m nonet m@{ "A' may
al so be wamlpw?«/brhéto@i&m@ml@e@@ce@bwﬁla@ﬂf} ﬁugfea%d@rs%a &d by, or

i ncor por @ﬁf%rdnﬁbtﬁﬁ @nfhﬁﬂw\ﬁo@ﬁg 9Nn- &iﬁ(&irbrﬁetﬁ?lr 'Hqt1Uthﬁuor§é’tﬁﬂErln€t$lof<Pfétrﬁn\é9| ic "A
i nclude 2- or 3- dr o- 2-

Lo S LA OD0Ry ISORDPL - DUIOXB ISR sSCHLOY OF EFTBRGR o 2 ot - 3- t hi enyl |
2, 3-di hyqrﬁ @rhér exatﬁples of3A onéfor o CIEP gﬁ)r}éﬁ;ﬁsolls)‘éplao%dfby@m"mq CNFI»Z N LA@H; -3-, -4

or -5-p rro id % tetrahydro- 1-

- 4-i dda le’ NsQN@edar%%thas argrampig NN a!'medmy'a@na@)mz%ﬁwoethy'

t et r ahy draoarinoprogyl, £amindb razanhutsré eni, &= athiwery byslobudyl or camogikyl: 4- pyrl dyl,
1,2,3,4- tetrah?/d?% 1-, -Zw -IO4-ﬂy -5- or -grypgl/rldyy, Z%n 3-y 5-

6- plperldln 1 or 4-yl, 2-, 3- 250r 4- nmor phol i nyl, tetrahydro-2-, -3- or

-j pyr agyA m&yétsdb@&?@ﬂwhéreﬁ-th’é @yca@m&e,tycambeogubsﬁmwd byheoqaébfploratea- -3- or
-4-pyridazin

3o ber a3 ) Preanss SHElis fjepief Joampleddor i K e or oy, 8, o,
- 8- qLBOnoIo&HydroQ 2:3, 4- ort-eth@hyairrahydro 2~ Br ;3~fBryl, 1;3tdipxolan-4-yi, Getrahydro Dror
further praFEPLG IO e By A bRBREN) 2 >SN0 8t ot an i Bxypheny! .
2, 3- et hylpgnelgli, d)x;?pbre:hpj/rrollﬂmm- aamawcenem pxorphémighzolyd, 23{diybitodty -, -3-,
-4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 2-, 3-, 5- or 6-piperidin-1 or 4-yl, 2-, 3-
25  or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl,
hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or
3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-
tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-
2H-benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxyphenyl, 3,4-
30  methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)-
phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, indan-1-, 2-, 4- or 5-yl, 1,2,3,4-tetrahydro-naphthalenyl,
tetrahydrofuran-2- or 3-yl or 2,3-dihydro-2-oxofuranyl,
35 each of which is unsubstituted or may be mono-, di- or trisubstituted, for example, by



met hyl enedi oxy) phenyl , 2, 3-di hydr obenzof uran-5- or 6-yl,

2, 3- (2- oxonet hyl enedi oxy) - phenyl or also

3, 4- di hydwo-2BH/07®9benzodi oxepi n-6- or -7-yl, further noPETAISRIIO0ISUHY 2, 3-
di hydr obenzof uranyl, indan-1-, 2-, 4- or 5-yl,

1, 2, 3, 4-tetrahydro- napht hal enyl, tetrahydrofuran-2- or 3-yl1 or

2, 3-di hydr o- 2- oxof uranyl, 35each of which is unsubstituted or may be nono-,
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2- hy OXy; | or ap ophen hl of0- phenyl ,
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30  2-amino-5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-
N,N-dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-tri-
chlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-
bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-

35 acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl, 3-chloro-4-



"Ar" furthernore preferably denotes 2-, 3- or 4-phenyl, 2-, 3- or

4- phenyl nethyl, 2-, 3- or 54-phenylethyl, 2- or 3-furyl, 2- or 3-thienyl,
1-, 2- orwe-2pwwaiodegl , 1-, 2, 4- or 5-imdazolyl, 1-, 3PCTAS2@0/042844
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 3- or
4-pyridyl methyl, 2-, 3- or 4-pyridylethyl, 2-, 4-, 5- or 6-pyrimdinyl,

2- A g Excetaarddﬁahpryw az2 B-dimetayl-Aehidrophanyt, foﬁhmoaymfeamaﬁathyly

1,2,3-tria 1- or
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c, Br, methy 2-cycl oh

q@m; afﬁ'\ eng benzyl , - CH2-cycl ohexyl”,” hydroxyl,
met hoxy, 4ethokypr 7é?ﬁnﬁQPYr P efimi B le7nl%qrﬁ9¥3&ﬁiyh§ 4i%r®,0rdyano, car boxyl ,
net hOXyC%HQéMazoI?I”?ﬂQ 5665 P P¥enzdiMEIBI |acm mosarabe.nwbenz.som.azolyl 4-,5-,

di met hyl am nocar bony am ng, urei - 25sul fonyl arii_no, fornyl,

acet yll5 SnPh68ars %ﬂﬁ O@H@FB'V' fre Bhy sl ¢ olﬁy‘?r 5 'SQCN'”O“HEn%t f552 65hSkct i on of

AT, wherglinbling 3-, 4S5l Iem7t@dsiqgmazcsrmwoquﬁbxaqn@rcarractIoesfwmo -5-0dr heterocycle
Wmch may nsus tituted or i - or trisubstituted. Preferred

exanpl es o %tha[_%my iarct utreO4 /1 ?ﬁﬁ)?&ﬂ‘?@?ﬁ/ﬂ Ag¥asdn or opyri di n-4-yl . 30 The
term " subpgither pte@@lablpﬁea‘ learzbligxdl el at @8 514yD thibisheLth ot Biyut1|4ou9erhysd|bk@ 6-

above- nention S ts r | uralt i ff rees of
substi t uty ’ én ig% ﬁg 22 npwg% %ehg b(%&f'@@d@tzﬁlefwg r}’p‘ﬁ%s?ol ogically
accem)abldmysa:l tbenzotﬂnaxn ﬂ-am vesr, 5-glpl vat es and stereoi soners of these
conpounds u thereof in al re alsg in accordance
ot ne teeb BRI Pla R AT o\ RALEE obft Begr BMs n e B! BrE or rore
centres d@l, B:rhmtetﬂyl ethyl, progyl, phagnyl, benzyl, -CH,-cyclohexyl, hydroxyl, methoxy, ethoxy,

amino, methylamino, dimethylamino, nitro, cyano, carboxyl, methoxycarbonyl, amino-

carbonyl, methylaminocarbonyl, dimethylaminocarbonyl, acetamino, ureido, methyl-
25  sulfonylamino, formyl, acetyl, aminosulfonyl and/or methylsulfonyl.

“LAr” denotes a subsection of “Ar”, wherein “Ar” is limited to a monocyclic aromatic
homo- or heterocycle which may be unsubstituted or mono-, di- or trisubstituted.
Preferred examples of “LAr” include 4-fluorophenyl or 2-chloropyridin-4-yl.

30
The term "substituted" preferably relates to the substitution by the above-mentioned
substituents, where a plurality of different degrees of substitution are possible, unless
indicated otherwise.



accordingly occur in various enantioneric forns and be in racem c or
optically active form The invention therefore also relates to the

opti cal | ywaevinvg7door ns (st er eoi somers), the enanti onersPCrThiS201a0428%a4 es, t he
di astereonmers and hydrates and sol vates of these conpounds. 10 Since the
pharmaceutical activity of the racemates or stereoi soners of the conpounds
according to the invention may differ, it may be desirable to use the

gnanti on@mq;gyé;ualogiba&eaccémaﬁe sﬁlhf,‘detnditl%@dgo&teﬁ)andwte:‘laoiétbme:r]mbf_enéﬁledi ates can
e separated in y. chem. ca al measures
enown ¢ o tpEolBlscisfUaRb idersdns ST AL fon e B vERise BasBe HB R -t he
synt hesi snvehtiort. he case of racem c am nes, diastereoners are forned fromthe
m xture by reaction with an optically active resolving agent. Exanples of
suitabl e resolving agents are optically active acids, such as the Rand S

f or ns 5of Tharcbaippendsaif the fEbranciet (Y)l @y iaveione ac mdbye Qeﬂﬁirieb@hczhilyaliilya‘fhes{rrhay aci d,

ande | © B6hSollBLS 1F6h e AGKISRAE e BN oL B LAY A0 2!

(for exanple enzoyl i ne or enzénesul fony or the various
optical | yoranﬁhemveamhbergwré olsd celales dstheAbﬁqallmdvtanetfarg@o(a@recasomem)

chr ormat Ogﬁé‘é’rﬁ‘dn‘ﬁorﬁgr%”me%&rmétgé%&@uhﬁgre%terﬁ érﬁ%ﬁéig?soénoa%l\%% (ﬁ%és\é active

resol vi ng agent I'e di ni enzoyl phe Cl ne ul ose

tri acet atcemgpunsisher derivatives of car bohydrates or 25chirally derivatised
met hagryl ate pol yners inmobilised on silica gel). Suitable eluents for this
pur pose are aqueous or alcoholic solvent mxtures, such as, for exanple,
hexane/ i sopedpaptarmagewicalactivity & the Geerarigmer Ble[QQiSOeTy @ftthe CYPPABAS.  An

el egant rﬁ%&&@ﬂgft&fhetr'il%nﬁ%ﬂ'a%lﬂ‘éﬂ |t%af@§€é§ﬁfhﬁl§ 16 08Y Ak RnBSkidRr§Nn 9r oups (for
exanpl e acetyl "esters) is the use of ‘enzynes, in particul ar esterases. 30 A

o B T AR (e RS AIHES OV e P Bl IReE AN S REPABI I a0 (1 1)
(111), (leMintmdri¥compotddsBfténtimid¥Ror physical measures known to the person skilled

15 inthe art or even employed as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture by reaction
with an optically active resolving agent. Examples of suitable resolving agents are
optically active acids, such as the R and S forms of tartaric acid, diacetyltartaric acid,

20  dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid, suitably N-protected amino
acids (for example N-benzoylproline or N-benzenesulfonylproline), or the various
optically active camphorsulfonic acids. Also advantageous is chromatographic enantio-
mer resolution with the aid of an optically active resolving agent (for example
dinitrobenzoylphenylglycine, cellulose triacetate or other derivatives of carbohydrates or

25  chirally derivatised methacrylate polymers immobilised on silica gel). Suitable eluents for
this purpose are aqueous or alcoholic solvent mixtures, such as, for example,
hexane/isopropanol/ acetonitrile, for example in the ratio 82:15:3.

An elegant method for the resolution of racemates containing ester groups (for example
acetyl esters) is the use of enzymes, in particular esterases.

30
A preferred group of compounds of Formula (I) conforms to Formulae (l1), (111), (IV) or
V),



is'" OH3 RHN (V), inwhich Tand Qare S or 0, and the renaining
substituents have the neaning indicated for Fornula (I) above. Even nore
pr ef err edwereligun@dunds of Subformulae A, B, C, D, E, FPCGUSB)10d42844 L, M
N, 0,0 PP, Q R S T, U Vand Wof Formulae (1), (I1lI), (II1), (IV) and (V),
and pharmaceutically acceptable salts, solvates or prodrugs thereof,
wherein 5in Subformula AT, Qare S, R5is Hor nmethyl, and the renaining
resi dues have the nganing as indicated for Formula (1) above, 10in
Subformula B T, Qane 0, R5is Hor nethyl, and the renmaining residues have
t he neani ng as indi ed for Fornmula (1) above, 15in Subforrmula C X, Y,
Zare CH, and the rlemai/ni ng residues have the neaning as indicated for

N 4
R3
HN_ Y
zZ (I,
RS
~a
N/:X N N 4
R
HN_ Y
zZ (i,
RS
T AN
— = H
N/_X N N R*
HN_ Y
z” (),
RS
e
— = H
N/_X N N R*
\ / H o HXR‘"’
HN, Y
z V),

in which T and Q are S or O, and the remaining substituents have the meaning indicated
for Formula () above.

10



in Subfornmula D 20 X, Y, Zare CH, T, Qare S, R5is Hor nethyl, and the
remai ni ng resi dues have the neaning as indicated for Formula (1) above,

25i n Subfwornli1B0y, Z are CH, Xis N, T, Q are S, Rb5is HCorusSa®ioyiss4 30and
t he remaini ng resi dues have the nmeaning as indicated for Formula (1) above,
in Subformula F X, Y, Zare CH, T, Qare S, 35R5is Hor nethyl, WO

2011/ 017009PCT/ US2010/ 042844 R3is H, hydroxynethyl, am nonethyl,

azi donet IBvken anore prin@raetdny compouhds loe Sulsformuadn g, BeSDIE S, Bawved tie, Meani ng as

i ndi cat eq 191 FORMW 2 (1) 4 80RV& Formuss B AR (& 8% (f: ai" € O

pharmaceutically acceptable salts, solvates or prodrugs thereof, wherein

5 in Subformula A
T,Q areS,
R°®  is H or methyl,
and the remaining residues have the meaning as indicated for Formula (l) above,

10 in Subformula B
T,Q areQ,
R°®  is H or methyl,
and the remaining residues have the meaning as indicated for Formula (l) above,

15  in Subformula C
X, Y, Z are CH,
and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula D
20 X, VY,Z are CH,
T,Q areS,
R°®  is H or methyl,
and the remaining residues have the meaning as indicated for Formula (l) above,

25  in Subformula E

Y,Z areCH,
X is N,
T,Q aresS,

R®  is H or methyl,
30 and the remaining residues have the meaning as indicated for Formula (1) above,

in Subformula F
X, Y, Z are CH,
T,Q areS,

35 R® s Hormethyl,

11



T, Qare S, R5is Hor nethyl, R4is phenyl or benzyl, which may be
unsubstituted or, independently of one another, nono-, di- or

tri substiwoted/wayooret hyl , net hoxy, CF3, OCF3, am no, C PCI/US2010/04288R4i s
benzyl am no-net hyl, wherein the phenyl ring nay be unsubstituted or,

i ndependently of one another, nono-, di- or trisubstituted by nethyl,
nmet hoxy, CF3, OCF3, amino, C or F;, or R4is am nonethyl,

(f 1 uoro- hFénzo;sIHa,n*iydmkyrheuhylyhmlr(obféﬂmxalz@ﬂin@m)ﬁ&T&jyafydmeth;dhl or o-

2200 O AR KB 4 g SRS PR dote

benzyl oxy- net hyl , phenyl am no-net hyl, i sobutyl ,

(bis-fura | - am no) - net hyl , [furanyl met hyl ) am no] net hyl ,

[ pyrrol y|’ﬂ§’(3‘l?1 r§n?%na'yno] met hyl , thi ophenyl met hyl , (sul fanmoyl - phenyl) - net hyl ,
cycl oiexeqw, Znmet hyare G¥enzoyl am no- net hyl, 1- hydroxy- 1- phenyl - net hyl,
(furanyl HWLA Uéfanyl) nmet hyl or 20benzenesu| fonyl am no-nethyl, and the
remai ni ng residués have the neaning as indicated for Fornula (I) above,

i n Subf oRful aisti ¥t mgthgke CH, 25Xis N, R5is H or nmethyl, R4is phenyl or

b | h ,
enzyl SR Ay ORI RPN
or R4i s benzyh‘@ﬁpﬂdL-@étrhbetituAﬁébxemﬁtfwh@qﬂmMquFan Q%s,mn@,eClthamrsu t ut ed

31@' ncﬁspenged%wam no%h%ﬂ%é’f@hthé‘?ﬁﬁx rirf maPbe Eﬁ%@?ﬂﬁfehto‘ﬂt ed by nethyl,

ITEt oxy, 3, am no I'S "am nonet

(fluoro- benzoy”qdamnﬁi@yﬂxb@fmlanotnsémr a*nqiidi)sub@ﬁit?ﬁ by (T@’qmﬂ)rr@ethoxy,
CF3, OCF3, amino, Cl or F; or

R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,

15 (indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

20 benzenesulfonylamino-methyl,

and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula H
Y,Z areCH,
25 X is N,
R°®  is H or methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
30 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
35 phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,

12



azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl et hyl ) am no-net hyl, (1-phenyl -ethyl am no) - net hyl ,

benzyl oxywoebtid170085phenyl am no- et hyl, i sobutyl, PCT/US2010/042844
(bis-furan-3-yl nmet hyl -am no)-nethyl, [furanyl nethyl)am no] et hyl,

[ pyrrolyl met hyl ) am no] met hyl , thiophenyl-nethyl, (sulfanoyl-phenyl)-nethyl,
cycl ohexenyl - met hyl , benzoyl am no-net hyl , 1- hydroxy-1-phenyl - net hyl ,
(furanyl met hy[fguaahiflm@yiy) amtab]wéthpr[phwlwm@azl)émmméﬁ?ml ﬁbrop’ﬁaér{yyfnzetr?ang t he
remai ni ng resi ave the s | ndlLcate For ) above, in
Subfornuia J @H 83? %@YI '?e{m'aﬁyc' bmaerﬂév Qe mﬂ?@ﬂhyl R4i s
phenyl or benaydroxyatrphényirenetiye iwrmwtnmettlnylmmadylpmethymiependentIy of one

anot her, or L.Substituted by nethyl, methoxy, CF3, OCF3,
am no, C or #%Hgiﬂogylﬁrg'r@ﬁéhﬁho- nmet hyl , wherein the phenyl ring may be
unsubst i tand ¢tk r@malrﬂ!ﬁg redidpenbiamrtthg mekniog @s énvidalest for Rarmadg (l)dabover
trisubstituted by nethyl, nethoxy, CF3, OCF3, amno, C or F, or Rdis

am nonet hyl , (fluoro-benzoyl am no)-benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoyt awbfamuldenzyl , pyrrolidinyl, (thiophenyl nmethyl)am no-ethyl,

(i ndolyl re thyhea@”l yno-nethyl, (1-phenyl-ethylan no)-nethyl,

benzyl oxy- met ’20pheny| am no- net hyl, isobutyl,

(bi s-furan-3- 3SINzet hyl - am no) - net hyl , [furanyl met hyl ) ami no] et hyl ,

[ pyrrglyl hg}e)%m no] met hyl, thi ophenyl met hyl, (sul fanoyl - phenyl) - et hyl ,
cycl ohexe benzoyl am no- net hyl , 1- hydr oxy- 1- phenyl - met hyl ,
(furanyl |Pet hyISshhp'f@ﬁSth met hyl or benzenesul f onyl ami no- net hyl , 25and t he

r emai ni ngger eSls%ﬁyl%B@nﬁyh‘%vH%ﬂﬁéﬂ@e é‘r%ub@lﬁbt%é%?dn&éb@m‘fé?ﬁl%* é‘néér)otﬁ’é?OVe in
Subformula K'Y are 30 T, Qare 0, R5is H or nethyl
mono di- or trlsubstltuted by methyl, méthoxy, CFs, OCF,, amino, Cl or F or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
15 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
20 phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

25 and the remaining residues have the meaning as indicated for Formula (1) above,

in Subformula K
Y,Z areCH,
X is N,
30 T,Q are0,
R®  is H or methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or
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R4i s phenyl or benzyl, which may be unsubstituted or, independently of one
anot her, nono-, di- or trisubstituted by nethyl, methoxy, CF3, OCF3, am no,
C or F;, WO 200/@0we/ 017009PCT/ US2010/ 042844 R4i s benzyl 2ETAS20m61042844
wherein the phenyl ring may be unsubstituted or, independently of one

anot her, nono-, di- or trisubstituted by nethyl, methoxy, CF3, OCF3, am no,
G or F;, or R4is am nonethyl, (fluoro-benzoylam no)-benzyl,

(benzoyl @®fi nojs-Heapgxhino{redthgr wherbiaziabptiergytirgmapbe besubgiitutegyorr ol i di nyl ,

t hi ophenyl net ndo
(1 phony - et nilar e Braaraneh Kimg A R E TR R e oy
| sobutyl, (b| SFE, 06 am)rion@tdmﬂ oam no) - net hyl, [furanyl net hyI ) am no] nmet hyl ,

I t hyl ,

Ly o et AT ASI s ARG b5 o P RO h;“ﬁ ’
(furanyl rret hyhmuehaowan)ma)ebdwyl pyrrcﬂldnnzlehleepﬂe‘rwmdtla,rlr)anmmﬁhwyl andbt he
remai ning res above,
Subforrmlga L H&@W@Q@@a&“ﬂww %%hgﬁy@%kgmg)%&%l &?{19’“ Lﬁﬁ%mgl ‘phenyl or
3_enzy| , Whi cgphqwlahrenwn@mtﬂsmutyé(ﬂol&mram Agépathdeming)-roéthgne alnot helr: mono- ,

- or trisu : , or
20R4i s benzyl Er’ahgh%%tyﬁé(mm%\fmerel[%‘ﬂﬂ%ﬁwg%ﬁmoﬁaﬁw tﬁ'%ﬂ&dhgug@'[l tuted or,
i ndependent | y(stifamag- p@ﬁ@x'h@ﬁthym)‘mhexaﬁw ﬁtﬂthw rhegmyéammwwlyw met hyl ,
met haygy, CF3, -1- meﬂyl furdrry infthRiE A BRES Ny
(fluoro- benzo%ii%nesuionylammo mgﬁﬁnrgﬁ am noS1 Epgnzy (chI or o-

and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula L
15 XY, Z are CH,
T,Q areS,
R®  is H or methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or

20 R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,

25 (indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

30 benzenesulfonylamino-methyl,

and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula M
XY, Z are CH,
35 T,Q aresS,
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azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,

25( i ndol yl net hyl ) am no- net hyl , (1-phenyl - et hyl am no) - net hyl ,

benzyl oxywoebtidi700phenyl am no- et hyl , i sobutyl, PCT/US2010/042844

(bi s-furan-3-yl met hyl - am no) - net hyl , [furanyl net hyl )am no] net hyl ,

[ pyrrolyl met hyl ) am no] met hyl , thiophenyl-nethyl, (sulfanoyl-phenyl)-nethyl,
cycl ohexenyl - met hyl , benzoyl am no-net hyl , 1- hydroxy-1-phenyl - net hyl ,
(furanyl mét hylssyil f anyl ) - net hyl or 30benzenesul f onyl am no- et hyl, and the

remai ni ng,,r esi dues haye the nmeani ng as indicated For muy above, in
YR 1S5RS B R ol o So bR
Rois H R4is pimenyldl or trlsabmmlted Wine’rhyr;rmethmym&lmﬁs,tmled, @ror Fi odependent | y
of one angt her, st i met hoxy, CF3,
OCF3. anitho, & PegpYRmingey W*Jﬂ)erﬁ'% erngr”&rh§¥ Egmﬁ%rbgﬁH@ﬁé phenyl " ring
may bé unsubstndepere@nty of cﬁsnermIemendmmoI ydi-afr trisubstiduied bg metmgymoethoxdi - or
trisubstitute yoélp r¥1Inb &I}p)&/ CF3, OCF3, amno, O or F, or R4is

am nonet hyI ?}F f’uor o2 enzb am’no) - benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoyR‘ani ismibenetyl, flpyuorbﬂnzdylamlnp bembmwnwlmmhybe)ram mhloecn hyl ,

(1 ndol yl nmet hy

benzyl oxy- net E%/%&%%ﬁ §>Y enz%lbp)ﬁgﬁﬁw F”t] Qé’ﬁe"ﬁﬁn nfb‘?ﬁy‘l EﬁﬁrIbYéthyl

( bi s- f ur an- 3- {ingadtimgihybaminemetey, H;viphepw@ﬂymIﬁ@tmgthylaquommw

[ pyrrgl yl met hy}, I i I I - phenyl ) - et hyl ,
cycl ol(Plexen I _Eeérﬁlqnﬂﬁ’% @y ISOth %Q‘tﬁﬂ% B%Qﬁ Ifrﬂﬁ?}rﬁéﬁﬁ | - met hyl ,
(furanyl met hy[fgr@nﬂ@ﬁm)’) afI‘I‘é‘Ph%thId,r[pHéQM@ﬁ%l)iIimtﬁIﬁWQiWI ribton@w InetItI/Sand t he

geggl ni ng res (SIHES o) BHENYIPRIHFRE) dsheREnyI-AHIRAIRAZdyMmIROMBMR 11 ) above, in
ubf or nu

hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

benzenesulfonylamino-methyl,

15 and the remaining residues have the meaning as indicated for Formula (1) above,

in Subformula N
X, Y, Z are CH,
T,Q areS,
20 R® s H or methyl,
R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
25 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
30 phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

35 and the remaining residues have the meaning as indicated for Formula (1) above,

15



X, Y, Zare CH, T, Qare S, 20R5is H or nethyl, R3is H hydroxynethyl,

am nonet hyl, azi donet hyl or cyanonethyl, R4is phenyl or benzyl, which may
be unsubswptotied7@®, i ndependently of one another, PCIii$0010/0d13844 Or
trisubstituted by nethyl, nethoxy, CF3, 00F3, amino, Cl or F, or Rdis
benzyl am no-net hyl, wherein the phenyl ring nmay be unsubstituted or,

25i ndependent|ly of one another, nono-, di- or trisubstituted by nethyl,
nmet hoxy, CF3, O00F3, amino, Cl or F;, or R4is am nonethyl,

(fluoro- beg1 qﬁ rp @0) benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzo I W R ) nzyl, pyrrol i di nyl, (thiophenyl nethyl)am no-ethyl,
(1 ndol yl anTZhtheaﬂ’;m-lno met hyl , (1-phenyl -et hyl am no) - net hyl ,

benzyl 0Xé< mat;}y 30phenyl am no- net hyl, isobutyl,
(bis-furan-3 '\rlfet hyl - am no) - met hyl , [furanyl nmet hyl ) am no] net hyl ,
[ pyrr 6l yIFﬁ‘et higl B aminathyiret hyl , t hi ophenyl met hyl , (sul fanoyl - phenyl) - net hyl ,

cycl ohexgny!| - gk hybee ARBRGY LAMARHTE 0ol dXAEgiedpheny! -met

(furanyl rret hy any énzenesu am no=tet hyl, 35and the
remai ni ndR'r esischiesyllvavenzyhevhinbamaynioe aissuisiitilted e dndapendantiyof ane( anothdsove, in

Subf or il @ O Yonde B & (hliodHiedby REMP i TEE Mor. Riio b edsoxy et by

am nonet hyI cyanone henyl enz h may
be unsubstit utsmn@ylamlnnd@@brldéhﬂrem tlog phﬂwl rmmebe unsubstltuted or

10 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,

CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-

azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,

15 phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

20  and the remaining residues have the meaning as indicated for Formula (1) above,

in Subformula P
Y,Z areCH,
X is N,
25 T,Q areS,
R®  is H or methyl,
R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or
30 R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
35 (indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
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nono-, di- or trisubstituted by nmethyl, nethoxy, CF3, OCF3, am no, O or F
or R4is benzyl am no-nethyl, wherein the phenyl ring may be unsubstituted
or, 10i naEpendentdoy of one anot her, nono-, di- or trisulpsTiuseeles4isys met hyl ,
met hoxy, CF3, OCF3, amino, G or F, or R4is am nonethyl,

(fluoro-benzoyl am no) - benzyl, (benzoyl am no)-benzyl, (chloro-

azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenylnethyl)am no-ethyl,

(i ndol yl met hy phenyiantineraiety, isoblityp isigsuraeByh@nylaeyinsyahdyl,
benzyl oxy- net ' '

| h | - hyl b ,
(oot o an 5. s ePOERH kBB i oy mel g Rintlrse oy dhioRBH Ry,
[ pyrrol yl net hpdu)fambﬂmhm;tlhmbthyl; byaigites eyl -rrettyih\denzqydamihaummythyl, plheny | ) - met hyl

(Far amyt et ny PEPP&lpR SR Pty BT 0. hothyl . 20and t ne

remai i ng resbeiumsehﬂfwaylammomhylng as i ndi cat ed for Formula (1) above, in

Subforrml 0 yl, R3is H,
hydroxymeat '?he renélrﬁﬁ%gﬁu?% az:\b ﬁmpgs?r{o%?%%%ffﬁm{dla @Aﬁ{@bghenyl or

benzyl, mhlch may be unsubstltuted or, independently of one another, nono-,
di- or tri H@ﬁﬁﬁ |é|bed by nethyl, met hoxy, CF3, OCF3, amno, C or F; or

30R4i s benz am no- net hyl , V\/nerel n the phenyl ring nay be unsubstituted or,

i ndependé/ntzl yaefCline anot her, nono-, di- or trisubstituted by net hyl,

met hayy, ¥CF3, Q@F3, anino, O or F; or Rd4is am nonet hyl,

(fl uoro-benzoyl am no) - benzyl, (benzoyl ami no) - benzyl, (chloro-

azabenzoyl &ri 8®)OCbenzyl , pyrrol i dinyl, (thiophenyl nethyl)am no-ethyl,

35(i ndol ysnet M},la,%{p,gr met hyl, (1-phenyl -et hyI am no) - met hyl ,

benzyl oxy-met hyl , phenyl ami no- et hyl, isobutyl,

(bi s-f ur ah- 3- 3S|Hré1yﬁgquraﬁﬁhwo§imr?9m§hyl aﬁﬂemﬁwrwyﬁwy%imlno] net hyl ,

[ pyrrol ylgret th'ﬁhéﬂ'*lWb@@éyh%hmhﬁﬁéﬂ@é‘@rﬁ%bsﬁf&kbﬂ mde%@h(ﬁ@rmg)éf or@ﬁ{b\(ﬂue)r et hyl,

cycl ohexenyl - et h benzoyl am no-net hyl, 1 dr.ox - et hyl ,
(fur GHW met hy MoaPTH ghw )I’I_SH%‘{tIM?d By methyl, methoxy, CFs, OCFs, ammo CI or F;or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,

independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-

20 azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-

25 hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula R
30 X, VY,Z are CH,

T,Q areS,

R°®  is H or methyl,

R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,

R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
35 mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or
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5benzenesul f onyl am no-net hyl, and the renai ni ng resi dues have the neaning
as indicated for Fornula (I) above, in Subfornmula O Y, Z are CH 10X s
N, T, Q awe2011/®3108 H or nmethyl, R3is H, hydroxynethyl K PaFiUsQMen0ms44

azi donet hyl or cyanonethyl, R4is phenyl or benzyl, which may be
unsubstituted or, independently of one another, 15nono-, di- or
trisubstituted by nethyl, nethoxy, CF3, OCF3, amno, C or F, or Rdis
benzyl amRfo- ﬂ&tﬂvy\hylam/(merrﬁaethyll\hl@erplhehi‘a/bhdriyh@mmay be utsubstiaiedtout ed or,

|ndependently on n b nethyl
et oy 3. g et A anofRF Bongt i s e AR DK TEVR g
(fluoro- benzog:ng,r@@iQ) amewnzgl or {;lbenzoyl am no) - benzyl , (chI or o-
20azabenzoyl ani - zy ro i di t hi,.oph . 1.no- et hyl ,
(i ndol y1 ot ny A BSHEY ypRAr 2aiEhY -eﬁ%\yl"swﬁ%ﬁ(?i?%”wﬁ‘ﬁ%'b‘%ﬁ%"f“%‘?o-
benzylsoxy- net hydbenpdyaryihapbdamaylmeyriojitlinyli aibpiienylmethyl)amino-ethyl,
(bis-furan- 3 f t
[ pyrrolyl net hy %ﬂﬂwﬁ%ﬂ] ﬂ@meﬂﬁ;{]w&ﬁeg [ %H@ rn%{th%la@adr%gﬂogyﬁﬁmﬁyl ) - met hyl ,
cycl ohexenyl - p’eer‘ryiamlncbmzmyllmbuwt)(mfmw 3- ylmetﬂﬁmﬁﬂmjxyetmylphenyl met hyl ,
(furanyl net hy f 5 r L NA- / d the
remai ni ng resif%h%ﬁ%ﬁyéaﬁgwn%g i [Rg(%'a@ﬁi@ ﬁ%@@ gﬁﬁ?@lqﬁggﬁn%rﬂghf }@Pabove in
Subf ormul a R SWIfanow-phzaxemeliyl, Fyclahexeryl-giethyl, benzoylamino-methyl, 1-
10 hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,
and the remaining residues have the meaning as indicated for Formula (1) above,
in Subformula S

XY, Z are CH,
15 T,Q aresS,
R°> isH,

R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F; or

20 R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,

25 (indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

30 benzenesulfonylamino-methyl,

and the remaining residues have the meaning as indicated for Formula (l) above,

in Subformula T
XY, Z are CH,
35 T,Q aresS,

18



R5is H or nmethyl, R3is H, hydroxynethyl, am nonethyl, azidonethyl or
cyanonet hyl, R4is phenyl or benzyl, which may be unsubstituted or,

i ndependemOl29110fi7@@me anot her, 35nmono-, di- or trisubsti ParTas22op/omsehyl

met hoxy, CF3, OCF3, amino, O or F, or WO 2011/ 017009PCT/ US2010/ 042844 R4i s
benzyl am no-net hyl, wherein the phenyl ring nmay be unsubstituted or,

i ndependently of one another, nono-, di- or trisubstituted by nethyl,

met hoxy, RCF3, |SCBEDF3 amno, C or F, or R4is am nonet hyl,

(fluoro nzo enz enzoyl am.n benz (chl oro-

5azabenz%@l anié %i'?@lyln %‘)ﬂpféﬂ yéuaﬁg’P?‘%}*lyﬁ% ocaﬁg?{is?tﬂﬁlt hyl ) am no- et hyl ,

(1 ndol yl rﬁét hyls)pme.fnylca)r betayy IwhidhImphissyrhsuestityted or, iajepeeddmil of one another,

benzyl oxy- met h n Y,

(bi s-furan- 3- {ﬂ%rrgt ﬁy E'ﬁyaﬁgéﬁuqﬁ%@%lw[ %&%1% QﬁF a 'H%f]c?re ﬁyl,

[ pyr r 6l ylamgttreyle)raaminmgienitiey havetthe owhsing las irelidaydd, fo( Barhfudant)ydbopéenyl ) - net hyl ,
cycl ohexenyl - met hyl , benzoyl am no-net hyl, 1- 10hydroxy- 1- phenyl - net hyl ,
(furanyl net hyl sul fanyl)-methyl or benzenesul f onyl am no-net hyl, and the
remai ni ngn Sd@brﬂmé@Uhave t he nmeaning as indicated for Formula (1) above, in
Subf or mul @{] CH, 15T, Qare S, R5is H R3is H hydroxynethyl,
am nonet hyI a2| dorret yI or cyanonet hyl, R4is phenyl or benzyl, which may
be unsubdt & ugeds, or, independently of one another, nono-, di- or
trisupstigsut eg Ilpy rret hyl, methoxy, CF3, OCF3, amno, ClI or F, or 20Rdis

benzyl am qo rret|_r|1yl V\,herel n the phenyl ring may be unsubstituted or,
is H,

R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,

independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

15 R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,

20 (sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

and the remaining residues have the meaning as indicated for Formula (l) above,

25  in Subformula V

XY, Z are CH,
T,Q aresS,
R°> isH,

R®and R*  together with the C atom to which they are attached, form piperidinyl,
30 phenyl, pyrrolidinyl, tetrahydrofuranyl, each of which may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F,
and the remaining residues have the meaning as indicated for Formula (l) above,

35 in Subformula W
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i ndependently of one another, nono-, di- or trisubstituted by nethyl,
nmet hoxy, CF3, OCF3, amino, Cl or F;, or R4is am nonethyl,
(f 1 uor o- beO2oM/EMO0NO) - benzyl , (benzoyl am no) - benzyl , ( cRCHS2010/042844
azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,
25(i ndol yl et hyl ) am no- net hyl, (1-phenyl - et hyl am no) - net hyl
benzyl oxy- net hyl, phenyl am no-net hyl, isobutyl,
(bi s-furagz3-gten®thyl - am no) - nret hyl , [furanyl nmet hyl ) am no] net hyl ,
[ pyrrol ylwet h?%c%%n no] met hyl , thiophenyl-nethyl, (sulfanoyl-phenyl)-nethyl,
cycl ohexenyl - yl, benzoyl am no-net hyl, 1- hydroxy- 1-phenyl - net hyl,
(f ur anyl mét hylssnéthgnyl ) - met hyl or 30benzenesul f onyl ami no-net hyl, and t he
r emai ni ng b?Siil%L@S have the neaning as indicated for Fornula (1) above, in
Subf or mul'a . Y, Zare CH, 35T, Qare S, WO 2011/ 017009PCT/ US2010/ 042844
R5is B, MB8is mHroxymethyl, am nonethyl, azidomethyl or cyanonethyl, R4is
phenyl orRsbengsylj', whi ch may be unsubstituted or, independently of one
anot her, ’ nono-, di- or trisubstituted by nmethyl, nethoxy, CF3,
OCF3, amand theQlemainirg resigoels have the meaning gs irekdathedfer herorlla (heabogani ng as
indicated for Fornmula (I) above, in Subfornmula U X Y, Zare CH T, Qare S,
10R5i s H,

Especially preferred compounds according to Formula (l) and/or Formula (l1) include the

10 compounds shown in the examples section below as well as those compounds listed in
Table 1 below, or the pharmaceutically acceptable salts, solvates or prodrugs each
thereof.

For the p70S6K inhibition the following classification is used:

ICs0 < 0.1 uM bt
15 0.1 um<ICso < 1.0 uM ‘4t
1.0 um £ 1Cs0 < 10 M 47
No. Structure Chemical Name p70S6K
inhibition
(ICs0)
141 O 3-(7H-Pyrrolo[2,3- +++
N d]pyrimidin-4-ylamino)-
H I Q furan-2-carboxylic acid 3-
Y4 chloro-benzylamide
Cl HN
0
NS
N
N"

142 3-(7H-Pyrrolo[2,3- +++
/O\/\ o d]pyrimidin-4-ylamino)-
F thiophene-2-carboxylic
N ) acid [2-(3-fluoro-phenyl)-
| P ethyl]-amide

20



R3is H, R4is benzyl am no-net hyl,
unsubstituted or,
tri subst iwotet/ayooaet hyl ,
(fl uoro-benzoyl am no) -
azabenzoyl am no) - benzyl ,

am nonet

hyl ,

i ndependent |y of
met hoxy,

wherein the phenyl

pyrrolidinyl,

one anot her, nono-,
CF3, OCF3, am no,
benzyl ,

di - or

ring may be

Cl POT/US2010/04288R4i s
(benzoyl am no) - benzyl ,
(t hi ophenyl net hyl ) am no- et hyl

(chl oro-

(i ndol yl et hyl ) am no-net hyl, (1-phenyl -ethyl am no) - net hyl ,
benzyl oxy4set hy phenyl am no- net hys-(7H-S9boibja,3- ——
(bi s-furlan- 34y - am no) - net hy| dlppfiridmniamidoyd ) am no] net hyl ,
[ pyrrol yl met hy 3 metrhyl , t hi opthappbreveichgoxylic
20( sul f anmoyl 1 phenyl’) - g cycl ohaoiepyénatipt-ayide benzoyl am no- et hyl, 1-
hydr oxy-|1- phenyl - nethyH nyl met hyl sul f anyl) - met hyl or
benzenesul f onyl am no- Zand t he remai ni ng resi dues have the neaning as
i ndicated for Formula (1) above, 2bin Subfornmula V X |Y, Zare|CH T, Q are
S, Rbis|H RB and R4t \mﬁth [he C atomto which|they are attached,
f orm pi peri di nyl, pyrralidinyl, t etrahydrafuranyl | each of
whi ch may be|unsubstitu , indnpendently of one another, hono-, di- or
tri substityted by rethyts—methoxy; 2gmn||u, ¢—or—F-and the
remai ni ng resi dugs have the neaning i or Rorrula (1) above,
35i n Subf or mul Y X, Z are CH, Yisﬁ%% @-a%&h T, Qare S, 5R5is
H 0
' acid [2-(3-chloro-phenyl)-
HJS:S) ethyl]-amide
[y
HN
N
145 | F 3-(7H-Pyrrolo[2,3- +++
\O\A dlpyrimidin-4-ylamino)-
0 thiophene-2-carboxylic
acid [2-(4-fluoro-phenyl)-
N S ethyl]-amide
[/
HN
o0
NS
Nl
146 | Br 3-(7H-Pyrrolo[2,3- +++
d]pyrimidin-4-ylamino)-
0 thiophene-2-carboxylic
N acid [2-(4-bromo-phenyl)-
HOY] = ethyl]-amide
Y
HN
e
NS
NT R

21



R3is H, and the remai ning residues have the neaning as indicated for

Formula (1) above,

and/ or

bel ow as wel |
pharmaceutically acceptable salts,

the p7056K inhibition the follow ng classification is used:

Especially preferred conpounds according to Formula (1)
Fovoubua/qirdoy i ncl ude the 10 compounds shown in tRE€ETANR2MOI0EB46eCt | on

as those conmpounds listed in Table 1 below, or the

sol vates or prodrugs each thereof.
IC50 < 0.1 pM

For

Chem cal Nane

150. 1 pmke50 .0 pM 1.0 pm | C50| &1tHProlofB- St rugtiyne
p7056K ijnhi bi t (1Co0) 141 d]pyrimidin-4-ylamino)-
0
thiophene-2-carboxylic
N ) acid (2-o-tolyl-ethyl)-amide
[/
HN
Sy
148 3-(7H-Pyrrolo[2,3- +++
@\/H 0 d]pyrimidin-4-ylamino)-
N~ s thiophene-2-carboxylic
N | acid (2-benzylamino-
/ | ethyl)-amide
HN
Sy
149 ar 3-(1H-Pyrrolo[2,3-
_ = H b]pyridin-4-ylamino)-
N N AN thiophene-2-carboxylic
© N acid (2-benzylamino-
HN\# ethyl)-amide
150 Y 3-(1H-Pyrrolo[2,3- +++
— H b]pyridin-4-ylamino)-
NN N thiophene-2-carboxylic
N\ / H {4 acid [2-(4-fluoro-phenyl)-
HN o ethyl]-amide
F
151 3-(7H-Pyrrolo[2,3- +++
H@\ o d]pyrimidin-4-ylamino)-
N s thiophene-2-carboxylic
H | p acid piperidin-3-ylamide
HN
I
\N H
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fh C

furan-2-carboxylic acid 3-

I NI

HN Nf |

\ NH 3-(7HPyrrolo[2,3- d]pyrimdin-4-ylam no)-
chl or o- benzyl am de +++ 142 .

JJ NHHN NN

WO 2011/017009 PCT/US2010/042844
152 O 5-Methyl-3-(7H- +++
N pyrrolo[2,3-d]pyrimidin-4-
H l S ylamino)-thiophene-2-
Y/ carboxylic acid 3-chloro-
Cl HN benzylamide
e
N
153 | 0 3-(7H-Pyrrolo[2,3- ++
HN d]pyrimidin-4-ylamino)-
TN S thiophene-2-carboxylic
H | p acid (2-methylamino-
HN ethyl)-amide
o0
NS
N
N" R
154 o 3-{[3-(7H-Pyrrolo[2,3- ++
)<o N d]pyrimidin-4-ylamino)-
\ﬂ/ N S thiophene-2-carbonyl]-
© | / amino}-piperidine-1-
- carboxylic acid tert-butyl
N
155 N-Isopropyl-2-(1H- ++
— H @) >— pyrrolo[2,3-b]pyridin-4-
N / N N ylamino)-benzamide
\ H
HN_ _~
156 o 3-{[3-(1H-Pyrrolo[2,3- +
QNJ( ,% blpyridin-4-ylamino)-
© thiophene-2-carbonyl]-
Nz HN amino}-pyrrolidine-1-
— -/ © carboxylic acid tert-butyl
N S &S ester
157 Benzyl-(2-{[3-(7H- +
o pyrrolo[2,3-d]pyrimidin-4-
YO ylamino)-furan-2-carbonyl]-
N 0 amino}-ethyl)-carbamic
Ny o acid tert-butyl ester
H
[/
HN
0
\N N
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\ NH 3-(7HPyrrolo[ 2,3- d]pyrimdin-4-ylamno)- thiophene-2-carboxylic
acid [2-(3-fluoro-phenyl)- ethyl]-am de +++ 147 . NHN\ N----NH

3- ( 7H Pyrwol20{121309d] pyri m di n- 4-yl am no) - thi ophene- 2- earhisz§ioiog28a<i d

(2-o-tolyl-ethyl)-am de +++ 148

10

15

20

25

30

35

The compounds of the present invention can be in the form of a prodrug compound.
"Prodrug compound" means a derivative that is converted into a biologically active
compound according to the present invention under physiological conditions in the living
body, e.g., by oxidation, reduction, hydrolysis or the like, each of which is carried out
enzymatically, or without enzyme involvement. Examples of prodrugs are compounds,
wherein the amino group in a compound of the present invention is acylated, alkylated or
phosphorylated, e.g., eicosanoylamino, alanylamino, pivaloyloxymethylamino or wherein
the hydroxyl group is acylated, alkylated, phosphorylated or converted into the borate,
e.g. acetyloxy, palmitoyloxy, pivaloyloxy, succinyloxy, fumaryloxy, alanyloxy or wherein
the carboxyl group is esterified or amidated, or wherein a sulfhydryl group forms a
disulfide bridge with a carrier molecule, e.g. a peptide, that delivers the drug selectively
to a target and/or to the cytosol of a cell. These compounds can be produced from
compounds of the present invention according to well-known methods. Other examples
of prodrugs are compounds, wherein the carboxylate in a compound of the present
invention is for example converted into an alkyl-, aryl-, choline-, amino,
acyloxymethylester, linolenoyl-ester.

Metabolites of compounds of the present invention are also within the scope of the
present invention.

Where tautomerism, e.g., keto-enol tautomerism, of compounds of the present invention
or their prodrugs may occur, the individual forms, e.g., the keto or the enol form, are
claimed separately and together as mixtures in any ratio. The same applies for
stereoisomers, e.g., enantiomers, cis/trans isomers, conformers and the like.

If desired, isomers can be separated by methods well known in the art, e.g. by liquid
chromatography. The same applies for enantiomers, e.g., by using chiral stationary
phases. Additionally, enantiomers may be isolated by converting them into
diastereomers, i.e., coupling with an enantiomerically pure auxiliary compound,
subsequent separation of the resulting diastereomers and cleavage of the auxiliary
residue. Alternatively, any enantiomer of a compound of the present invention may be
obtained from stereoselective synthesis using optically pure starting materials

The compounds of the present invention can be in the form of a pharmaceutically
acceptable salt or a solvate. The term "pharmaceutically acceptable salts" refers to salts

24



Ho NN, ----N NHNHHAHN\ N H 3-(7H Pyrrol o[ 2, 3- d] pyri m din-4-yl am no) -

t hi ophene- 2-carboxylic acid (2-benzyl ami noet hyp-am de +++ 149 - /-H N N
\'/ )N HN w8 20ki/B7¢02H- Pyrrol o] 2, 3- b] pyri di n-4-yl am no) - PCT/US2010/042844

t hi ophene- 2-carboxylic acid (2-benzyl am noet hyl)-am de 150 H

prepared from pharmaceutically acceptable non-toxic bases or acids, including inorganic
bases or acids and organic bases or acids. In cases where the compounds of the
present invention contain one or more acidic or basic groups, the invention also
comprises their corresponding pharmaceutically or toxicologically acceptable salts, in
5  particular their pharmaceutically utilizable salts. Thus, the compounds of the present

invention which contain acidic groups can be present in salt form, and can be used
according to the invention, for example, as alkali metal salts, alkaline earth metal salts or
as ammonium salts. More precise examples of such salts include sodium salts,
potassium salts, calcium salts, magnesium salts or salts with ammonia or organic

10 amines such as, for example, ethylamine, ethanolamine, triethanolamine or amino acids.
Compounds of the present invention which contain one or more basic groups, i.e. groups
which can be protonated, can be present in salt form, and can be used according to the
invention in the form of their addition salts with inorganic or organic acids. Examples of
suitable acids include hydrogen chloride, hydrogen bromide, phosphoric acid, sulfuric

15 acid, nitric acid, methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic
acids, oxalic acid, acetic acid, tartaric acid, lactic acid, salicylic acid, benzoic acid, formic
acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic
acid, fumaric acid, maleic acid, malic acid, sulfaminic acid, phenylpropionic acid, gluconic
acid, ascorbic acid, isonicotinic acid, citric acid, adipic acid, and other acids known to the

20  person skilled in the art. If the compounds of the present invention simultaneously
contain acidic and basic groups in the molecule, the invention also includes, in addition
to the salt forms mentioned, inner salts or betaines (zwitterions). The respective salts
can be obtained by customary methods which are known to a person skilled in the art,
for example by contacting these with an organic or inorganic acid or base in a solvent or

25  dispersant, or by anion exchange or cation exchange with other salts. The present
invention also includes all salts of the compounds of the present invention which, owing
to low physiological compatibility, are not directly suitable for use in pharmaceuticals but
which can be used, for example, as intermediates for chemical reactions or for the
preparation of pharmaceutically acceptable salts.

30
Furthermore, the present invention relates to pharmaceutical compositions comprising a
compound of the present invention, or a prodrug compound thereof, or a
pharmaceutically acceptable salt or solvate thereof as an active ingredient together with
a pharmaceutically acceptable carrier.

35
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3-(1HPyrrol o[ 2,3- b]pyridin-4-ylam no)- thiophene-2-carboxylic acid
[ 2- (4-fluoro-phenyhethyl]-amde +++ /-N N\\ ?la ) HNgli 151 HN N H HN
\ NTh N WO 2011/017009 PCT/US2010/042844

"Pharmaceutical composition" means one or more active ingredients, and one or more
inert ingredients that make up the carrier, as well as any product which results, directly or
indirectly, from combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or from other types of

5 reactions or interactions of one or more of the ingredients. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition made
by admixing a compound of the present invention and a pharmaceutically acceptable

carrier.

10 A pharmaceutical composition of the present invention may additionally comprise one or
more other compounds as active ingredients, such as one or more additional compounds
of the present invention, or a prodrug compound or other p70S6K inhibitors.

The pharmaceutical compositions include compositions suitable for oral, rectal, topical,
parenteral (including subcutaneous, intramuscular, and intravenous), ocular

15 (ophthalmic), pulmonary (nasal or buccal inhalation), or nasal administration, although
the most suitable route in any given case will depend on the nature and severity of the
conditions being treated and on the nature of the active ingredient. They may be
conveniently presented in unit dosage form and prepared by any of the methods well-
known in the art of pharmacy.

20
In one embodiment, said compounds and pharmaceutical composition are for the
treatment of cancer such as brain, lung, colon, epidermoid, squamous cell, bladder,
gastric, pancreatic, breast, head, neck, renal, kidney, liver, ovarian, prostate, colorectal,
uterine, rectal, oesophageal, testicular, gynecological, thyroid cancer, melanoma,

25  hematologic malignancies such as acute myelogenous leukemia, multiple myeloma,
chronic myelogneous leukemia, myeloid cell leukemia, glioma, Kaposi’s sarcoma, or any
other type of solid or liquid tumors. Preferably, the cancer to be treated is chosen from
breast, colorectal, lung, prostate or pancreatic cancer or glioblastoma.

30  The invention also relates to the use of compounds according to the invention for the
preparation of a medicament for the treatment of hyperproliferative diseases related to
the hyperactivity of p70S6K as well as diseases modulated by the p70S6K cascade in
mammals, or disorders mediated by aberrant proliferation, such as cancer and
inflammation.

35
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H 3-(7H Pyrrol o[ 2,3- d] pyri mdin-4-ylam no)- thiophene-2-carboxylic acid
pi peridi n-3-yl am de +++ 152 0 4/ NCIHN\ NI NH

5- Met hyl -\80QdHpreool o[ 2, 3-d] pyri m di n-4- vyl am no) -t hi oplR€emars2010088oOXxYyl i C
acid 3-chlorobenzyl am de +++ 153 o HN N,...-N N

The invention also relates to a compound or pharmaceutical composition for treating a

disease related to vasculogenesis or angiogenesis in a mammal which comprises a

therapeutically effective amount of a compound of the present invention, or a

pharmaceutically acceptable salt, prodrug or hydrate thereof, and a pharmaceutically
5 acceptable carrier.

In one embodiment, said compound or pharmaceutical composition is for treating a
disease selected from the group consisting of tumor angiogenesis, chronic inflammatory
disease such as rheumatoid arthritis, inflammatory bowel disease, atherosclerosis, skin

10  diseases such as psoriasis, eczema, and sclerodema, diabetes, diabetic retinopathy,
retinopathy of prematurity and age-related macular degeneration.

This invention also relates to a compound or pharmaceutical composition for inhibiting
abnormal cell growth in a mammal which comprises an amount of a compound of the

15 present invention, or a pharmaceutically acceptable salt or solvate or prodrug thereof, in
combination with an amount of another anti-cancer therapeutic, wherein the amounts of
the compound, salt, solvate, or prodrug, and of the chemotherapeutic are together
effective in inhibiting abnormal cell growth. Many anti-cancer therapeutics are presently
known in the art. In one embodiment, the anti-cancer therapeutic is a chemotherapeutic

20  selected from the group consisting of mitotic inhibitors, alkylating agents, anti-
metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,
angiogenesis inhibitors, and anti-androgens. In another embodiment the anti-cancer
therapeutic is an antibody selected from the group consisting of bevacizumab, CD40-

25  specific antibodies, chTNT-1/B, denosumab, zanolimumab, IGF1R-specific antibodies,
lintuzumab, edrecolomab, WX G250, rituximab, ticilimumab, trastuzumab and cetuximab.
In yet another embodiment the anti-cancer therapeutic is an inhibitor of another protein
kinase, such as Akt, Axl, Aurora A, Aurora B, dyrk2, epha2, fgfr3, igf1r, IKK2, JNK3,
Vegfr1, Vegfr2, Vegfr3 (also known as Flt-4), KDR, MEK, MET, Plk1, RSK1, Src, TrkA,

30 Zap70, cKit, bRaf, EGFR, Jak2, PI3K, NPM-Alk, c-Abl, BTK, FAK, PDGFR, TAK1, LimK,
Flt-3, PDK1 and Erk.

This invention further relates to a method for inhibiting abnormal cell growth in a mammal
or treating a hyperproliferative disorder that comprises administering to the mammal an
35 amount of a compound of the present invention, or a pharmaceutically acceptable salt or
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HHN C\ NH3-(7HPyrrolo[2,3- d]pyrimdin-4-ylam no)-
t hi ophene- 2-car boxylic acid (2-nethylam noethyl)-amde ++ 154 HHN\ N H
3-{[ 3- (7FwWBworigh1®02, 3- d] pyri m di n-4-yl am no) - t hi ophen@C2ASa01002849 -
am no}- pi peridine-1- carboxylic acid tert-butyl ester ++ 155
NI sopropyl -2-(1H pyrrol o[ 2, 3-b] pyridi n-4- ylam no)-benzam de ++ / N
solvate or prodrug thereof, in combination with radiation therapy, wherein the amounts of
the compound, salt, solvate, or prodrug, is in combination with the radiation therapy
effective in inhibiting abnormal cell growth or treating the hyperproliferative disorder in
the mammal. Techniques for administering radiation therapy are known in the art, and
5 these techniques can be used in the combination therapy described herein. The
administration of a compound of the invention in this combination therapy can be
determined as described herein. It is believed that the compounds of the present
invention can render abnormal cells more sensitive to treatment with radiation for
purposes of killing and/or inhibiting the growth of such cells.
10
Accordingly, this invention further relates to a method for sensitizing abnormal cells in a
mammal to treatment with radiation which comprises administering to the mammal an
amount of a compound of the present invention or pharmaceutically acceptable salt or
solvate or prodrug thereof, which amount is effective is sensitizing abnormal cells to
15  treatment with radiation. The amount of the compound, salt, or solvate in this method
can be determined according to the means for ascertaining effective amounts of such
compounds described herein. The invention also relates to a method for inhibiting
abnormal cell growth in a mammal that comprises an amount of a compound of the
present invention, or a pharmaceutically acceptable salt or solvate thereof, a prodrug
20  thereof, or an isotopically-labeled derivative thereof, and an amount of one or more
substances selected from anti-angiogenesis agents, signal transduction inhibitors, and
antiproliferative agents.

In practical use, the compounds of the present invention can be combined as the active
25 ingredient in intimate admixture with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take a wide variety of forms
depending on the form of preparation desired for administration, e.g., oral or parenteral
(including intravenous). In preparing the compositions for oral dosage form, any of the
usual pharmaceutical media may be employed, such as, for example, water, glycols, oils,
30  alcohols, flavoring agents, preservatives, coloring agents and the like. In the case of oral
liquid preparations, any of the usual pharmaceutical media may be employed, such as,
for example, suspensions, elixirs and solutions; or carriers such as starches, sugars,
microcrystalline cellulose, diluents, granulating agents, lubricants, binders, disintegrating
agents and the like. In the case of oral solid preparations the composition may take
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forms such as, for example, powders, hard and soft capsules and tablets, with the solid
oral preparations being preferred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the most
5 advantageous oral dosage unit form in which case solid pharmaceutical carriers are

obviously employed. If desired, tablets may be coated by standard aqueous or
nonaqueous techniques. Such compositions and preparations should contain at least 0.1
percent of active compound. The percentage of active compound in these compositions
may, of course, be varied and may conveniently be between about 2 percent to about 60

10 percent of the weight of the unit. The amount of active compound in such therapeutically
useful compositions is such that an effective dosage will be obtained. The active
compounds can also be administered intranasally as, for example, liquid drops or spray.

The tablets, pills, capsules, and the like may also contain a binder such as gum

15  tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.
When a dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil.

20
Various other materials may be present as coatings or to modify the physical form of the
dosage unit. For instance, tablets may be coated with shellac, sugar or both. A syrup or
elixir may contain, in addition to the active ingredient, sucrose as a sweetening agent,
methyl and propylparabens as preservatives, a dye and a flavoring such as cherry or

25  orange flavor.

Compounds of the present invention may also be administered parenterally. Solutions or
suspensions of these active compounds can be prepared in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in glycerol,

30  liquid polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of
storage and use, these preparations contain a preservative to prevent the growth of
microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or
35 dispersions and sterile powders for the extemporaneous preparation of sterile injectable
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solutions or dispersions. In all cases, the form must be sterile and must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion

5 medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol
and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oils.

Any suitable route of administration may be employed for providing a mammal,
especially a human, with an effective dose of a compound of the present invention. For

10 example, oral, rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be
employed. Dosage forms include tablets, troches, dispersions, suspensions, solutions,
capsules, creams, ointments, aerosols, and the like. Preferably compounds of the
present invention are administered orally.

15  The effective dosage of active ingredient employed may vary depending on the particular
compound employed, the mode of administration, the condition being treated and the
severity of the condition being treated. Such dosage may be ascertained readily by a
person skilled in the art.

20  When treating or preventing cancer, inflammation or other proliferative diseases for
which compounds of the present invention are indicated, generally satisfactory results
are obtained when the compounds of the present invention are administered at a daily
dosage of from about 0.01 milligram to about 100 milligram per kilogram of animal body
weight, preferably given as a single daily dose. For most large mammals, the total daily

25 dosage is from about 0.1 milligrams to about 1000 milligrams, preferably from about 0.2
milligram to about 50 milligrams. In the case of a 70 kg adult human, the total daily dose
will generally be from about 0.2 milligrams to about 200 milligrams. This dosage regimen
may be adjusted to provide the optimal therapeutic response.

30  The invention also relates to a set (kit) consisting of separate packs of
a) an effective amount of a compound according to the invention or a physiologically
acceptable salt, solvate or prodrug thereof, and
b) an effective amount of a further medicament active ingredient.
The set comprises suitable containers, such as boxes, individual bottles, bags or
35 ampoules. The set may, for example, comprise separate ampoules, each containing an
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2-(7-Aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
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HEPES

4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid

HPLC

High pressure liquid chromatography

LC/MS

Liquid chromatography coupled to mass spectrometry

multiplet

Molecular ion

m/z

Mass-to-charge ratio

Me

methyl
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Sparticul ar their pharmaceutically utilizable salts.
t he present
form andwoaniiys7sed according to the invention,
sal ts,
exanpl es of such salts include sodiumsalts,
magnesi um salts or salts with amonia or organic

net al

salts,

i nvent

al kal

Thus,
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15(opht hal m c), pul nonary (nasal or buccal inhalation), or nasal

adm ni stration, although the nost suitable route in any given case w |
depend orwOReiwmEarwpe and severity of the conditions bei RGTIUSe@DME28aNd oNn
the nature of the active ingredient. They nmay be conveniently presented in
unit dosage form and prepared by any of the nethods well-known in the art
of pharmacy. 20 In one enbodi nent, said conpounds and pharnaceuti cal

conposi t ipotaseium Hydroxideeathd eataors ofahe Mwnaied amirediresbdsedntd anlougegic col on,
epi dernoi d head,

| | I . tic, b
meck. 1 ertal oMM ARG of Fagprat oo AETbE bse, PR ERAE et 810 BE”r ot al
oesophagémther tersierted irgo angherehatnogiectdally bbgaptabit sairiuyetissofuibamoara,

2sherat O, o . AR TR G5 Wl 3 PSR SSRIRYSILBHBRLD oL ©

Kaposis' s esapayativn, p@mp&at;onoirha;staﬂypmmf solid or liquid tunors. Preferably,
the cancer to be treated is chosen from breast, colorectal, lung, prostate
or pancreatic cancer or glioblastona. 30The invention also relates to the
use of cdiipdwedioragit bedlusyated, buheol lnviedt byoreferencet th éhepspepidic ambodimshisa

medi came f r ted to the
hyper act :a %I%%redﬁrhﬁ%@@%@e&hgrﬁ% QM(P aééesLﬁ] E?% § rﬂ%@ﬁﬁ’jﬁﬁ%d f S6K cascade
in nam‘ralsghems mes\(ﬂfldblﬁs hﬁmﬁhatsémeme%ﬂb@rasadﬂscrme@labpw ation, such as cancer
and igf | mts'o%rwéé 3 SPRddUPHGIRE i SRid £E bR s&ﬁ@eﬁém&

phar maceuti cal t1on a I ng i Sease ascul ogenesi s
or angi o@éh@@f%aﬁW%dh‘ﬂtﬁﬁﬁtlfUWﬁr@H”WS slé"sle$ Q“P@Wtfﬁéﬁt?ﬁ?'&‘%ﬂ Rl effective
amount._ Ofiefo& AITRAUNE Rreldi iREE SRBI [EALGE 28 cotiuctbdPlt MR Rt e'rapJ dy

accept abl e sa pro ? hydr at e t her eof a pharmaceut| ca

5accept alflosmpounds were nunfieshey @moalilmmromgwg@pbbﬁp@r@n@rab\re HRkE maceut i cal
conposition is for treating a disease selected fromthe group consisting of
tunor angi ogenesi s, chronic inflammtory di sease such as rheunat oi d

art hrlpt grhemrﬁaeawﬁwwpy alsovielptegile prpsessea faTanaBEack H9itle cmPaynddeal seases

such as l@%%hléé'(l? 12 SZ68RuIEE A S8 L8 Wl 88®hosE dRBREESN ﬂb%bﬁtabéoraﬁb't&opat hy,
reti nopat hy of prematurlty and age-rel ated macul ar degeneration. This

i nvent i oMANYBINAlerHeedined saheBeRHBIHHOINI SHaMAEeut i cal conposi tion for

inhi biting abnornmal cell growth in a mammal which conprises an anount of a
corrpoundée t he 15present invention, or a pharmaceutically acceptable salt
or sol vat@ensralvaHheis ’RE?‘é‘iﬁes in combination with an amount of anot her
anti -opancer therapeutic, vvherel n the anounts of the conpound, salt,

sol vat e, rodru and of nmot he eutic are together effective in
b bi &1 Al eBRSER aBRiveindeie S ny ot HERHRd TR TR O Tar ¢
present | yomnmlalisouichs opprieparket f@mmr@rrmdlur@plbceddﬂ@_anu -cancer therapeutic
is a chenot herapeutic

General Scheme for the thiophene carboxylic acid formation - Scheme 1

25

HNTX tips~ N7 HNT R

_ e /] H
N D—q N D—cl N _\ N coH
!

After protection of the azaindole NH group with “tips”, the intermediate chloride is reacted

with thiophene amino acid to yield the thiophene carboxylic acid.
30

Experimentals for Scheme1
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20sel ected fromthe group consisting of mtotic inhibitors, alkylating
agents, anti- netabolites, intercalating antibiotics, growh factor

i nhi bi t orwp 208ld17@ycl e i nhi bitors, enzynes, topoi soner a®€Titusk010i08234$,

bi ol ogi cal response nodifiers, anti-hornones, angiogenesis inhibitors, and
anti-androgens. In another enbodi nent the anti-cancer therapeutic is an
antibody selected fromthe group consisting of bevacizumab, CD40-

25speci figs ankibodi es, chTNT-1/B, denosumab, zanolinumab, |G-1R-specific
ant i bodi es, | uzurrab edrecol omab, WK &50, rituximb, ticilinumab,
trastuzumab n cgt uxi mb. I n yet another enbodi nent the anti-cancer

t herapeutic nhi bi tor of another protein kinase, such as Akt, Axl,
Aurora A, Aurora B, dyrk2, epha2, fgfr3, igflr, IKK2, JNK3, Vegfrl, Vegfr2,
Vegf r 3 ( dtGldodorictmaomepWsityt 1)-py K@BI2. MBIyridikeT, Pl k1, RSK1, Src, TrkA,

30Zap70, j P R,
TAKlp Li r&g LHIQ@L% 4dcl@ﬁ'§azaprld%]ﬁ] 221 :\/lrilé‘}en o@ ﬁ?urﬂ%% Lﬁd% 85'39?; a

met hod f ¢ Oi°GlandiNaitNGO0%h "® gndd2 melol) was@aded pertion wiserarer t minc éhei ng a

hyper gr O'tér@s r%’ré’ﬁa@h@%ﬁ%{; whto Fo%ﬂptrehﬁgﬁatlﬂg%r@o% ﬁrtﬁé?ﬂ/vésoreté%%leﬁ%”m' an
35anpunt a conpound o present vent 1l on maceut 1 cal |

accept abl0e’Cs After @ldltlogcﬂf wﬁmrqwlsrbyl chilotige t3ﬁéﬁ|ed1’47 mmolwﬁwemw #faswi t h

radi ati opebaghaBy ;%‘M}%EH fhé cﬁ&ﬁw&é ot foh@orﬁ%‘?ﬂ&é«i%re ?ﬁ"d %uenﬁﬁéd’@v €,
prodrug, IS In conbination wt era atlonthera Ive In

i nhi bi ti Rglahaddivan ofnater. fhosgueoys |ab'¢re\&@$ eracied Vﬁ%ﬁéﬂyd)a@ﬁtafﬁé%)t Aged di sor der
in the ”%Ugﬁhaggb%“ah&bgh@eﬁtrét‘éa irREHELB)] ‘ﬁﬁ%ht@galr\@éi';ﬁfruhéwlsidt%@rﬁyarﬁ’érﬁ known in

the art, and hese techni ques can be used the conbination therapy

descrifbedn#Riang ta 50¥neihy deetatesthertanghtogford %Q)@rﬁ/ﬁcpf&e dasied MA@l -on in this
conbi nal iLefld 12512505 MAM)D®: IIEED0 e, BRISRBG LiLBRABAPIPHN, 5 arsudel | eved

that the conpounds o resent Invention can render abnornal cells nore
sensitive- ﬁﬁrl(pth* Savnent H\%ﬂ 0 (i &t=698 6985 8s/F5 kPN 1.y hAA(Dr

i nhi bi ting ) hleo(grp@gpsq.q mypch cells. 10 Accordingly, this invention further
relates to a nethod for sensitizing abnormal cells in a mammal to treatnent
with radiation which conprises admnistering to the manmal an anount of a
conmpound of the present invention or pharnaceutically acceptable salt or
sol vat e di‘ p odrug thereof, which anmount is effective is sensitizing

abnor mal S mo 15t r eat rrent wi th radiation. The anmount of the conpound,
salt, or $Soly C@JH s nethod can be determ ned according to the neans
for ascertaini ng=effective amounts of such conpounds descri bed herein. The

|nvenlt5| on also r §tes to a method for inhibiting abnormal cell gromh in a
manmal t hat corrprlses an anmount of a conpound of the present invention, or
a phar macddtiiRvloiqje. gdjoypgiam-damino)-thigoheRedpalooxwieragist , a prodrug 20t her eof ,

or an i sqt eiiedldr el ABRLRA1-HRIIPVHyisHR- HISY RR[2, 38 ridine 3PPY N85 @one or nore
potassium carbonate (2.0 g, 143 mmol), XPhos (3.1 g, 6.5 mmol), methyl 3-

aminothiophene-2-carboxylate (12.3 g, 78 mmol) in t-butanol (108 mL) was degassed

20 with nitrogen for 30 min. Pd(dba)s (3.0 g, 3.3 mmol) was added to the reaction mixture
and the resulting solution was evacuated and refilled with nitrogen 3x and then heated to
100 °C for 2 days. The reaction was filtered through a pad of celite, washed with ethyl
acetate, concentrated in vacuo and carried on crude to the hydrolysis step.
The above crude material was dissolved in THF/MeOH/H,O (210/140/70 mL). Lithium

25  hydroxide (14 g, 325 mmol) was added to the solution and heated to 85 °C overnight.
The reaction was cooled to room temperature and filtered through a pad of celite. The
pad of celite was washed with water and methanol. The filirate was diluted with water
(250 mL) and concentrated to remove organic solvents. The solution was filtered through
a pad of celite and the basic aqueous solution was acidified to pH = 5 to afford a white
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substances sel ected from anti-angi ogenesi s agents, signal transduction
inhibitors, and antiproliferative agents. In practical use, the conpounds
of the preeentl/diimwenti on can be conbi ned as the active PRF/US2goMdsent in
intimate adm xture with a pharmaceutical carrier according to conventi onal
pharmaceuti cal conpoundi ng techniques. The carrier nmay take a wide variety
of fornms depending on the formof preparation desired for adm nistration,
e.g., Or predipitapatheniay alledtedcldsted gith mhrewamuﬁthneé andodriz@an b vgcdune

oy b elpapae ey SRR s Qb Bble RarbiiSn R BB BlgReR ol

f | avor i ngadgeylicacidin 2Sey, 90% foethe t\n@bteps ngClHI@e{ESE) 280@Mt-He 'HINKR (400 t he case

et oy e e ES B ﬁr‘%iﬂ?e% ERa0s) o (LB é%#’@ﬁﬂ%ﬁ&%gfsmy e

carri 6rs (sHgh, &s.4v tar)Thess(8 15 g aEs 47 mzpregwsmd l8s2c2b4 HEps.e3 (UH| dient s,

granulatl ri, cant di sintegrating agents and the
like. In f §%%2§48fugfg?‘?§fﬁd g?&% rations the conposition nmay take forns
such as, for exanple, powders, hard and soft capsules and tablets, with the
solid oraI reparations being preferred over the liquid preparations.
Because aiN‘their ease of admi nistration, tablets and capsul es represent the
nost Sadvaptdgegus oral dosage unit formin which case solid phar maceuti ca
carriers afe pbNiousby enployed. If desired, tablets may be coated by

st andard acoeéous nonaqueous techni ques. Such conpositions and
preparations shé contain at |east 0.1 percent of active conpound. The
per cent age of active conpound in these conpositions may, of course, be

vari ed arpd(1heRynoioi,ehijmmtiny-embel-tieheabouwiarbbxplierapent to about 60

tor dbeucT T PouBE R bisbrsedt ol aheopd iR Rl e *aip b PO e i
be obt ai ryw]md)hblopime\ﬁecarbmﬂmadd usiag rmdtlwa{wnmihropmertee} eatboxylatanasal | y as,
o CXaMRlfead di Yy 41T AT BB AN, B (BB By (G2RE A R and he

i ke may 8€6 TN r suc gum’l cia, corn
st arch on4@xM et DMSOxd:) pppmtid. 8ﬁJ(dh-I 8. s:l)‘d)a]?cﬁdﬂmp)ﬁd@ﬁmat,d J=5.@8 ¥r)nt egr ati ng

agent su rn 11 el such as
ragnes: urh bt 0df e S b e e AL MO B EisBes PR
sacchari i, dNteme@HAS 4G el d, tJ—QdBrHZI)s a capsule, it may contain, in
addition to materials of the above type, a liquid carrier such as a fatty

oil. 20 Various other materials nmay be present as coatings or to nodify the
physi cal J of the dosage unit. For instance, tablets may be coated with
shel | ac, r or both. A syrup or elixir may contain, in addition to the

active mgl e 'eﬁt, sucrose as a sweetening agent, nethyl and propyl parabens
as preservatiies) _ Cayﬂe and a flavoring such as cherry or 25orange flavor.
Compounds of theg pkesent invention may al so be adm nistered parenterally.
Sol utions or suspensions of these active conpounds can be prepared in water
sui tably m xed wi'th a surfact ant such as hydroxy-propyl cel | ul ose.

Di sper si %Eﬁet%%rb_ﬁll—?pyrro [Q%eoﬁ’pyn zl-\r/.'la%llr%?-%loph ne-2-carboxylic acid

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

20  ylamino)-thiophene-2-carboxylic acid using methyl 3-amino-5-methylthiophene-2-
carboxylate instead of methyl 3-aminothiophene-2-carboxylate. LCMS (ESI) 274 (M+H)
"H NMR (400 MHz, DMSO-dk) & ppm 11.60 (1 H, br. s.) 9.66 (1 H, s) 8.06 (1 H, d, J=4.49
Hz) 7.30- 7.38 (1 H, m) 6.95 (1 H, d, J=5.47 Hz) 6.42 (1 H, d, J=1.76 Hz) 2.50 (3 H, s)

25  General Scheme for amide formation - Scheme 2
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30 liquid polyethylene glycols and m xtures thereof in oils. Under ordinary
condi tions of storage and use, these preparations contain a preservative to
prevent tWe 2griomrd9of mi croor gani sns. The phar nace®CIramskonos2se4
suitable for injectable use include sterile aqueous solutions or

35di spersions and sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the formnust be
sterile an st be fluid to the extent thaj easy syringability exists. It
nust be st bl/e under the conditions of mamufjcture and storage and nust be
preserved @4ga( N4t the contamMatird ng acti on) g cr gor gani sms such as
bacteria & tNgi ,COe carTiercan e a Sol orydj-Sper si on 5nmedi um
cont ai ni ng, for /exanple, water, ethanol, p °g.,5r 0l ycerol, propyl ene
gl ycol and |iqui ﬁolyethylene gl ycol ), suitabl expsxtures thereof, and
vegetable oils. Any suitable route of adm nistration may be enpl oyed for
provi di ngroatheeammed formafiecore thy falowingamsthadstdandoe uskfliect i ve dose of a
conpound of the present invention. For 1l0exanple, oral, rectal, topical,
parenteral, ocular, pulnonary, nasal, and the |like nay be enpl oyed. Dosage
forms i ndl Adid chinbitie fasmation édiewed dy spimesdddition suspensions sol uti ons,
capsulzes, efgﬁ F th ounds
of thg p#%s %5@n€#@ﬁg%?%ag§%?ﬁﬁgﬁg?gﬁﬂgra Ték%%%Wﬁ ? ect%&@ﬂﬂgsage of
active i g eefireaeméidepl oyed may vary dependi ng on the particul ar conpound
enpl oyed, the node of adm nistration, the condition being treated and the
severity of the condition being treated Such dosage nmy be ascertained
readi | y ByHATH@aguvylisadd aalivatipn; fpdowed by amingadditip@at i ng or preventing

cancer, iHNTARTER Mg Bénooédﬂrﬁfndoéf ntthﬁfQbh)é%rr@ét%%ﬁ&@ﬁ)rrﬂt@fon"ﬂrﬁa conpounds of

t he present invention are indica &enera y satisfactory results are
obt ailfed carpONYIICIREId BRI Raterigh Vtar?étbe SetiMatedrasey ihacy Biesdsfialest ered at a
dai |y dosage of fromabout 0.01 mlligramto about 100 m Il igram per

kil ogram of ani mal body weight, preferably given as a single daily dose.
For nost |large mammal s, the total daily 25 dosage is fromabout 0.1

mlligr armAmsa;amé&yrrb%@ dﬂtll/éﬂoﬁr@H&Neopéfirﬁrnéfawitiérﬂ:om about 0.2 mlligramto
about 50 mlligranms. In the case of adul t huga%ﬂqthe total daily

dose wi | IANewis dPrgenbESediBReILShaMIds fomatien ?f@?‘aﬁﬁa@?}(y bIE: VEoRAMEr i gr ans.
Thi s 1d0s ag@ok@gideRNnteByedigteadj usted to provide the optimal therapeutic
response. 30The invention also relates to a set (kit) consisting of
separate packs of a) an effective anount of a conpound according to the

i nvent i orsire AMphigs Idrsigicagéntymaihogpt ahdl @ asapiefersal vat e or prodrug thereof,
and b) an effective amount of a further nedicanment active ingredient. The
set conprises suitable containers, such as boxes, individual bottles, bags
or 35anpdidnesa/ SEhens é&r Realyctivedmiextimp|SehemeiBpr i se separ at e anpoul es, each
cont%hning an

HNTY N
HN H R
NH Reductive Amination
N TZ:K»\N[\J - N )N N
— H _
=( H
x-S S

If desired, another substituted alkyl group may be introduced to the amine via reductive
amination, by reacting the amine with an aldehyde (or ketone), and then reducing the

25  resulting imine to the amine.
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effective anmount of a conpound according to the invention and/or

phar maceutical ly usabl e derivatives, solvates and stereoi soners thereof,

i ncl udi ngwoizatumewdt hereof in all ratios, and an effectiPce/isaw00828¢f a
further nedi cament active ingredient in dissolved or |yophilised form 5
Experinmental Section Sone abbrevi ations that nmay appear in this
application are as follows: 10 Abbreviations Designation ATP Adenosine

t r i phosphtiatytRaBMe#itbdodagy BOO But yl oxycar bonyl d Doubl et Dba

Tri s(di benzyl i deneacetone) Dd Doubl et of doublets DVMF N, N-Di net hyl f or mam de

LC/MS was performed using the following two methods:

5 Method A (Rapid LC): A Shimadzu Shim-pack XR-ODS, 3.0 x 30 mm, 2.2 m, was
used at a temperature of 50°C and at a flow rate of 1.5 mL/min, 2 uL injection, mobile

phase: (A) water with 0.1% formic acid and 1% acetonitrile, mobile phase (B) methanol
with 0.1% formic acid; retention time given in minutes. Method details: (I) runs on a
Binary Pump G1312Bwith UV/Vis diode array detector G1315C and Agilent 6130 mass

10 spectrometer in positive and negative ion electrospray mode with UV-detection at 220
and 254 nm with a gradient of 15-95% (B) in a 2.2 min linear gradient (Il) hold for 0.8 min
at 95% (B) (Ill) decrease from 95-15% (B) in a 0.1 min linear gradient (IV) hold fro 0.29
min at 15% (B).

15 Method B (Polar Stop-Gap): An Agilent Zorbax Bonus RP, 2.1 x 50mm, 3.5 m, was
used at a temperature of 50°C and at a flow rate of 0.8 mL/min, 2 uL injection, mobile

phase: (A) water with 0.1% formic acid and 1% acetonitrile, mobile phase (B) methanol
with 0.1% formic acid; retention time given in minutes. Method details: (I) runs on a
Binary Pump G1312Bwith UV/Vis diode array detector G1315C and Agilent 6130 mass

20  spectrometer in positive and negative ion electrospray mode with UV-detection at 220
and 254 nm with a gradient of 5-95% (B) in a 2.5 min linear gradient (Il) hold for 0.5 min
at 95% (B) (Ill) decrease from 95-5% (B) in a 0.1 min linear gradient (IV) hold fro 0.29
min at 5% (B).

25  Preparative HPLC was performed using a system controlled by Chromeleon software

and consisting of two Varian PrepStar Model 218 Pumps, a Varian ProStar Model 320
UV/Vis detector, a SEDEX 55 ELSD detector, and a Gilson 215 liquid handler. Typical
HPLC mobile phases consist of water and methanol. The standard column is a Varian
Dynamax 21.4 mm diameter Microsorb Guard-8 C18 column.

30
Routine purifications were performed using the Teledyne Isco CombiFlash®

Companion® System using RediSep Rf silica gel columns. Typical mobile phase using

one or two solvent isocratic, linear and/or step gradients are described within the

experimental section. Peaks were detected using photodiode array absorbance detector
35 (200-360 nm).
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DMSO di net hyl sul foxi de DTT dithiothreitol EDTA Ethyl enedi am netetraacetic
acid ESI Electrospray ionization Et ethyl h hour HATU 2-(7-Aza-1

H benzot rwazol1e11009yl ) -1 , 1 , 3, 3-t et ranmet hyl ur oni um hexaCraseapiodsphat e
HEPES 4- ( 2- hydr oxyet hyl ) - 1- pi per azi neet hanesul foni ¢ acid HPLC H gh pressure
| i qui d chromat ography LC/ MS Liquid chromat ography coupl ed to nass
spectrometry

NMR Spectra were acquired on a Varian “"Inova 400 MHz NMR spectrometer
equipped with an Automation Triple Broadband (ATB) probe. The ATB probe was
simultaneously tuned to 'H, "°F and "*C. For typical '"H NMR spectra, the pulse angle

5 was 45 degrees, 8 scans were summed and the spectral width was 16 ppm (-2 ppm to
14 ppm). A total of 32768 complex points were collected during the 5.1 second
acquisition time, and the recycle delay was set to 1 second. Spectra were collected at
25°C. 1H NMR Spectra are typically processed with 0.2 Hz line broadening and zero-
filling to 131072 points prior to Fourier transformation.

10

Examples
The examples presented below are intended to illustrate particular embodiments of the
15  invention, and are not intended to limit the scope of the specification or the claims in any

way.

Chemical Synthesis

20 1. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid amide

4-Chloro-1H-pyrrolo-(2,3,b)-pyridine (150 mg , 0.90 mmol) and 3-aminothiophene-2-

25  carboxamide (167 mg, 1.2 mmol) were dissolved in a ethanol:water solution (4:2 mL)
and charged with 1 drop HCI (conc.), where it was heated to 100 °C for 48 h. The
reaction mixture was poured into a NaHCOs/ EtOAc mixture where the organic layer was
collected and the aqueous layer was extracted with EtOAc (x2). The organic layers were
combined, dried over sodium sulfate, filtered and concentrated in vacuo. The residue

30  was purified by ISCO Companion (silica, (10% methanol, methylene chloride, 0.5%
ammonium hydroxide) to afford 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-
carboxylic acid amide (75 mg, 32%) LCMS (ESI) 259 (M+H) 'H NMR (400 MHz, DMSO-
d6) & ppm 12.45 (1H, br. s.) 10.71 (1H, s) 8.09 (1H, d, J=7.03Hz) 7.88 (1H, d, J=5.27 Hz)
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mnmnultiplet MMlecular ion miz Mass-to-charge ratio Me nethyl WO
2011/ 017009PCT/ US2010/ 042844 m n m nute M5 Mass spectronetry N Normal (unit
of concernwpapilgnyooMVR Nucl ear Magneti c Resonance psi PoRraaaspeo/ogaguar e i nch

10

15

20

25

7.61 (1H, br. s.) 7.43 (1H, dd, J=3.42, 2.44Hz) 7.36 (1H, d, J=5.27 Hz) 6.77 (1H, d,
J=6.83Hz) 6.66 (1H, d, J=1.56 Hz)

2. 4-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid methyl ester

4-Chloro-1H-pyrrolo-(2,3,b)-pyridine (250 mg , 1.6 mmol) and methyl-4-aminothiophene-
3-carboxylate (632 mg, 3.3 mmol) were dissolved in a methanol:water solution (4:2 mL)
and charged with 1 drop HCI (conc.), where it was heated to 100 °C for 16 hours. The
reaction mixture was poured into a NaHCOs/ EtOAc mixture where the organic layer was
collected and the aqueous layer was extracted with EtOAc (x2). The organic layers were
combined, dried over sodium sulfate, filtered and concentrated in vacuo. The residue
was purified by ISCO Companion (silica, (10% methanol, methylene chloride, 0.5%
ammonium hydroxide) to afford 4-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-
carboxylic acid methyl ester (32 mg, 7%) LCMS (ESI) 274 (M+H) 1H NMR (400 MHz,
DMSO-db) & ppm 11.52 (1H, br. s.) 9.20 (1H, s) 8.45 (1H, d, J=3.32Hz) 8.04 (1H, d,
J=5.47 Hz) 7.39 (1H, d, J=3.32Hz) 7.30 (1H, dd, J=3.32, 2.34Hz) 6.95 (1H, d, J=5.47 Hz)
6.45 (1H, dd, J=3.51, 1.76 Hz) 3.87 (3H, s)

3. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (tetrahydro-furan-2-
ylmethyl)-amide

HNT
0 0

7\ _H
N YN Hm
NS

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 1-(tetrahydrofuran-2-yl)methaneamine instead of 1-BOC-3-aminopyrrolidine.
LCMS (ESI) 343 (M+H) "H NMR (400 MHz, ACETONITRILE-d5) & ppm 10.54 (1H, s)
8.01 (1H, d, J=7.03Hz) 7.67 (1H, d, J=5.27 Hz) 7.42 (1H, d, J=5.27 Hz) 7.39 (1H, dd,
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a Quartette (or quartet) Rf Retention factor rt Roomtenperature s Singlet
Tert Tertiary TFA Trifluoroacetic acid THAB Tetrahexyl ammoni um brom de THF
Tet r ahydrwOwoam1TIOps Trii sopropyl silyl UV U traviol et PCT/US2010/042844

J=3.42, 1.85Hz) 6.97 (1H, d, J=6.83Hz) 6.66 (1H, dd, J=3.42, 1.66 Hz) 3.95 (1H, qd,
J=6.80, 4.59 Hz) 3.72 (1H, dt, J=8.15, 6.56 Hz) 3.57 - 3.66 (1H, m) 3.29 - 3.48 (2H, m)
1.87 - 1.97 (3H, m) 1.77 - 1.86 (2H, m) 1.48 - 1.60 (1H, m)

ICso (p70S6K) “++7

4. Pyrrolidin-1-yl-[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophen-2-yl]-methanone
HNT
7\ H <
80
S

10 This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using pyrrolidine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 313 (M+H) 'H
NMR (400 MHz, DMSO-d6) & ppm 12.40 (1H, br. s.) 10.62 (1H, s) 8.07 (1H, d,
J=6.83Hz) 7.88 (1H, d, J=5.27 Hz) 7.39 (1H, d, J=3.51Hz) 7.29 (1H, d, J=5.47 Hz) 6.72

15 (1H, d, J=3.32Hz) 6.70 (1H, d, J=6.64Hz) 3.42 (1H, br. s.) 2.47 (4H, dt, J=3.66, 1.78 Hz)
1.75 (4H, br. s.)
ICso (p70S6K) “++7

20
5. 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-
carboxylic acid tert-butyl ester

HNT
/ \ C)\ 4<\/‘
To a solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (100
25  mg, 0.39 mmol), diisopropylethylamine (0.1 mL, 0.54 mmol), 1-BOC-3-aminopyrrolidine
(143 mg, 0.77 mmol) in dimethylformamide (2 mL) was added HATU (176 mg, 0.463

mmol). The solution stirred at room temperature for 18h then diluted with ethyl acetate
and washed with aqueous 1% lithium chloride. The organic layer was dried,
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VI S Visible XPhos 2-Di cycl ohexyl phosphino-2',4",6"'-triisopropyl bi phenyl

The conpounds of the present invention can be prepared according to the

pr ocedur esoabitytieoobol | owi ng Schenmes and Exanpl es, usi ngPaprsemoioatses
materials and are further 5exenplified by the follow ng specific exanples.
Mor eover, by utilizing the procedures described herein, in conjunction with
ordinary skills in the art, additional conmpounds of the present invention
cl ai red hen&infratarin ba:ubemdlduwuewtﬁ,plaoenc:orﬁbm@onmumé;sq[lsl mstnya’be;@lz 8n the

| b f h
e consr MR Ak eRBeT e S SRRV ER R Lo hatriTe Ao PN ol s
for the swparcdtmgos5ef). mmsqﬁﬁp@eamm)‘m thFp(4@9$m{|z iDMEDHtdBpn. Those

condi ¢ ofeRhg B bbbt ad B2k G BIRLOME recBh BREL e Bh? B Can e

used 50 MEPAHed}t e mz)rrwunelsd L5 HTeH) r7511a(nH dReBR0S 54s egsnEHal | y

i sol ated fo t heir r I gcs ble salts, such as

t hose de Cp E[bgj;Hé)o%mé ﬁjg ‘érﬁ%q ﬁ%ﬁggéeg g(% e@ggﬁ ing to the isol at ed
salts cars. &5e(1g|emezr3aat3ec$43y (1Rle o) B6i (2} i £0.08 Hh) 208 uB LAl ¢, ALY - 8deh as
aqueous a od| um car bonat e, sodi um hydroxi de and
pot assi u ,yrﬁﬁ)?( i%giﬂﬁ '{‘gfsgg “of the |iberated am ne-free base into
an or ganilGs,gp7088Hy, f ol | owet+Hy evaporati on. The am ne-free base, isol ated
in thiy,s manner, can be further converted into another pharmaceutically
acceptable salt by dissolution in an organic solvent, followed by addition
of the a;ﬁpBﬁﬂiﬁiPaltreIomﬁ-bﬂpaminéuﬁmiqq)ethtopam’ar}gar@pwn,aciprpewblmin-ati on or

crystalli (%) The invention will be illustrated, but not limted, by
ref erenc 0 the specific enbodi ments described in the follow ng schenes
and exanql Unl ess otherwi se indicated in the schenes, the variabl es have

t he sane ani n ag descri bed above.
/\

15 A solution of 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-
pyrrolidine-1-carboxylic acid tert-butyl ester (50 mg, 0.12 mmol) in methylene chloride
(1.0 mL) was added trifluoromethyl acetic acid (1.0 mL). After 1H the solution was
concentrated in vacuo, triturated with diethylether to afford 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid pyrrolidin-3-ylamide (48 mg, 99%). LCMS (ESI)

20 328 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.54 (1H, br. s.) 10.25 (1H, s) 8.08
(1H, d, J=6.83Hz) 8.02 (1H, d, J=5.47 Hz) 7.81 (1H, d, J=5.27 Hz) 7.48 (1H, d, J=5.47
Hz) 7.32 (1H, d, J=3.51Hz) 6.81 (1H, d, J=5.47 Hz) 6.44 (1H, d, J=3.51Hz) 4.32 - 4.51
(1H, m) 3.14 (1H, dd, J=11.62, 6.74Hz) 3.02 - 3.11 (1H, m) 2.89 - 2.98 (1H, m) 2.86 (1H,
dd, J=11.71, 5.08 Hz) 1.97 - 2.15 (1H, m) 1.68 - 1.84 (1H, m)

25  ICsp (p70S6K) ‘7

7. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (pyridin-2-
ylmethyl)-amide

1



10Unl ess otherw se specified, all starting materials are obtained from
comercially suppliers and used wi thout further purifications. Unless

ot herwi seweped/ifired, all tenperatures are expressed in ECaAB22@bI0428¢aCt i ons
are conducted at roomtenperature. Conpounds were purified by either silica
chromat ography or preparative HPLC. 15The present invention also relates to
processes for manufacturing the conpounds of Formulae (I), (I1),

Subf or mul a - U as well.,as those disclosed in Table 1, according to the

her ei naf t escri bed s and wor ki ng exanples. CGeneral Synthetic
Pr ocedur eg’ e r at s are given in degrees Centigrade. Reagents were
pur chased m C\0 “al sources or prepared following literature

procedures. Gengra hene for the thiophene carboxylic acid formation -
Schene 1 S Af protection of the azaindole NH group with "tips", the
internediate chloride is reacted with thiophene amino acid to yield the

t hi ophene carboxylic acid. Experinentals for Schenel

4- Chl or o-Thisteongobnad pyé pidpgiedlitHappnaloy@/sandare} by BH[B-(nB-Pyfolad2,3- L fl ask was

dded 0C
gn deNaﬁ %%g}jﬂ@éﬂbrﬂ%g 4§1 %P?Q cJaAb %g@)ngggﬂrolﬁﬁegﬂggbg%ﬂlc _aLﬁg ?ArFlSLt;ilo
5t enpér atestee using Zaammm@thybpm”m ingieadof- B@@ﬁbamtmpwrdhdm%[ﬁMBr(EShen was

- cool 1 m, 147
mor 1 neop Quae o N Rty Pisioets P HER ekl ¥) d82b R NS ool e 1 0
room t enyjé at d+5e03m) 8gderdcdted Hoyn) 8.0 (OM), ddEbidi7 dir) G83vak ed,./=312& Hmjueous
layer was, gxty acted WAL GLMY! L B8C84Y)S 463%9 34 H 8 7.21 - 7.27 (1H, m) 6.82
(1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.51, 1.76 Hz) 4.55 (2H, d, J=6.05Hz)
10 ICso (p70S6K) “r+

8. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (pyridin-3-
ylmethyl)-amide

Nz

HNT

7\ _H < —

N O—N N
H

—

XS
15

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 3-(aminomethyl)pyridine instead of 1-BOC-3-aminopyrrolidine. 1H NMR (400
20  MHz, DMSO-d6) & ppm 11.54 (1H, br. s.) 10.28 (1H, s) 8.73 (1H, t, J=6.05Hz) 8.55 (1H,
d, J=1.76 Hz) 8.45 (1H, dd, J=4.78, 1.66 Hz) 8.02 (1H, d, J=5.47 Hz) 7.81 (1H, d, J=5.47
Hz) 7.67 - 7.74 (1H, m) 7.50 (1H, d, J=5.47 Hz) 7.28 - 7.38 (2H, m) 6.84 (1H, d, J=5.47
Hz) 6.42 (1H, dd, J=3.42, 1.85Hz) 4.48 (2H, d, J=6.05Hz)
ICso (p70S6K) “++7
25
9. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid piperidin-3-ylamide
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over Na2SO4 and concentrated in vacuo. The material was purified | SCO
conpani on 10(heptane to 50% et hyl acetate / heptane) to afford 30 g (66%
of the despred/oraioerial. LCVS (ESI) 309 (MtH) 1H NWVR (400TMS2010DM8® c16) 5
ppm8.17 (1 H, d, J=5.27 Hz) 7.56 (1 H, d, J=3.51 Hz) 7.20 (1 H, d, J=5.08
Hz) 6.65 (1 H d, J=3.51 Hz) 1.78 - 1.90 (3 H nm 1.00- 1.08 (18 H, m 15
CO2H 3-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl am no) -t hi ophene-2-carboxylic acid A
sol ution of~{he 4-Chloro-1-triisopropylsilyl-1Hpyrrolo[2,3-b]pyridine (20
g, 65 mdly pot assi um capbonate (2.0 g, 143 mml), XPhos (3.1 g, 6.5

mol ), mefhy 3H aRj not h-aphene- 2- carboxyl ate (12.3 g, 78 mmol) in

t - but anol egassed 20with nitrogen for 30 mn. Pd2(dba)3 (3.0
g, 3.3 mol) wa the reaction mxture and the resulting sol ution
was evacuat ed an efilled with nitrogen 3x and then heated to 100 C for 2
days. The reaction was filtered through a pad of celite, washed with ethyl
acetate, concentrated in vacuo and carried on crude to the hydrolysis step.
The abové&herasteomnd @as ptepases inlias aodlegalisi manidiFA8/B a3, (HREPY@k)2,2340/ 70 L) .

Li t hi um Jr oxi de. . I : { L heat ed
to 85 C %3&1' gﬁ”g@ﬂ%?&%ﬁ%&éﬁ %-gﬁ:%sn}lkg@ﬁgg-gﬂﬁgp k‘%r%?agpr%&'g%gge TR0Vt Tt er ed
t hr ough ®sieadsiod terebutylS-arfnepipardling-1-calbpxdateirstasdstidcBQE8h wat er and

met hanol 'am#ilf'p Fr.bllicfﬂeate was diluted with water (250 nL) and concentrated to
remove organlg solvents. The solution was filtered through a pad of celite
and t he Dad toldipnebdlisBecobd mgn 1 wesmal indhéethgldne ehipidie<(2% mb) wds agd¢da whi t e

preci pi t%%f%oFd%?&tié’@c?d gcd *n??tﬁg’reﬂé‘ﬁ?r?gﬂaé@ Ao Rt pRRdrBPARHeR and dried in
a vacuum oven or severa day to affor
3- ( 1H Py ceatasrateg-to ppyressiinryaquoy Thgireriduet wasogteigselved ircethy @gotiatectharei d (17. 3
9. 9% fgf, h%wﬁN‘@NNa@%?ﬁﬁhelo%ic(lgyﬂb)wa%%QieQ Mﬁh‘koéﬁh‘n%@f‘ﬂ%r%en DMSO-d6) 5
ppm 11.59 (sl H br. s.) 9.65 (1 H br. s.) 8.05 (1 H d, J=5.4/7 Hz) 7.86
5(1 H, dconeentratedfhe residge was urifed y5CH7siliga)flagh ggumn (1 :1gaethylens 32, 2. 54
Hz) 6. 93 chibrifib:mthahoParfifiofim Mafbgidelotafoftfis00Ima (Sebs). Lo (Ha)) 342

(M+H) 1H NMR (400 MHz, DMSO-d6) & ppm 11.53 (1H, s) 10.21 (1H, s) 8.01 (1H, d,

J=5.27 Hz) 7.88 (1H, d, J=7.81Hz) 7.80 (1H, d, J=5.47 Hz)7.46 (1H, d, J=5.27 Hz) 7.31

15 (1H, d, J=3.51Hz) 6.78 (1H, d, J=5.27 Hz) 6.43 (1H, d, J=3.51Hz) 3.88 - 4.00 (1H, m,

J=3.71Hz) 2.99 - 3.07 (1H, m, J=3.90 Hz) 2.85 - 2.93 (1H, m, J=12.10 Hz) 2.46 - 2.57

(2H, m) 1.76 - 1.85 (1H, m) 1.60 - 1.69 (1H, m) 1.39 - 1.56 (2H, m)

ICso (p7086K) “r+”

20 10. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-hydroxy-1-
methyl-ethyl)-amide

HNT

7\ _H <

N NCQLN{
={ H OH
S

25  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 1-amino-2-propanol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 317
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.52 (1H, s) 10.29 (1H, s) 8.01 (1H, d,
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2-(1H Pyrrol of 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid 10This
conpound was prepared in an anal ogous manner as

3- (1H Pyrwol2o{12120B] pyri di n-4- yl am no) -t hi ophene- 2- car IPEXUS2€10A¢18d4 US| NQ
met hyl 2-am not hi ophene- 3- car boxyl ate i nstead of nethyl

3- am not hi ophene- 2- carboxylate. ). LCVM5S (ES1) 260 (M+H) 1H NMR (400 MHz,
DMSO-d6) 5 ppm 11.88(1 H, br. s.) 10.77(1 H, s) 8.16 (1 H, d, J=5.66 Hz)
7.41 (1 H=5ddHz)Z73822H, d,./85.2FH)z) 7.6831 1d,H-8.00 HEF3.4861Hz), £501 Hz 7187 d,

125,85 ey & 98 L1sTohuch S5,08 Kb Rudl (L deodd2 A0 He) jore o vorg

Thi s corrp@ﬁ@?waﬂsoaj(napmr) 87i-r8.487(28ina) d POUSHNBRABIGABIS)

3-(1H Pyr ﬁ[o% b] pyri di n.4-, 20yl am no) -t hi ophene- 2- carboxylic acid using
met hyl thyIth| othene 2- carboxyl ate instead of nethyl

3-am ﬁot h| ophene 2-car boxyl ate. LCMS (ES1) 274 (M+rH) 1H NVR (400 MHz,

DIBO 1), 3 PP Ebr 8Ll pinBgbehe o hafulefle ot 5819 10

(3 H, s) prpyemddal Schene for amide formation - Scheme 2 For the am de
formati on one the follow ng nethods can be used: 1. Acid chloride
formation, followed by am ne addition 5An acid chloride is formed as an

i nt er nediaf which is quenched with an amine to formthe desired am de 2.
HATU carbo |/i c acid activation, followed by am ne addition: HATU i s
an am de kon upP agent that allows direct amde formation froma
10car boxyl aci mat erial, via a HATU-activated carboxylic acid
i nt er nedi at e. @L oxyI ic acid activati on, followed by am ne

addi tion:

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 1-amino-2-propanol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 317
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.49 (1H, s) 10.22 (1H, s) 7.99 (1H, d,

15  J=5.47 Hz) 7.94 - 7.98 (1H, m) 7.75 (1H, d, J=5.47 Hz) 7.44 (1H, d, J=5.27 Hz) 7.28 (1H,
dd, J=3.42, 2.44Hz) 6.77 (1H, d, J=5.47 Hz) 6.40 (1H, dd, J=3.42, 1.85Hz) 4.70 (1H, d,
J=4.69 Hz) 3.69 - 3.79 (1H, m) 3.09 - 3.20 (2H, m) 1.01 (3H, d, J=6.05Hz)

ICso (p70S6K) “++7

20 12. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-phenoxy-ethyl)-
amide

HNT
H O
N )N N
=/ = H _
NS

25  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-phenoxyethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 379
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Al Me3 is a reagent used for direct amde formation froma carboxylic acid,
via a Al -Mel5carboxylic acid internmediate. Since Al M3 is a harsh reagent,
met hods Iwearnndiidi1zme preferred. General Schenme for Reduc®PCYASAnmo0atsion -
Schenme 3 20 | f desired, another substituted al kyl group may be
introduced to the amne via reductive amnation, by reacting the amne with
an al dehyde (or ketone), and then reducing the 25resulting imne to the

amine.  AuaHytHOMR M&Iomnelglmso Yippierst gae(rmObﬂed 1osuzert§)@ doltHow ng two

thh%dsm,af?%?%l}?gw o b Ao B @H%diéds AT TN RS Ty R

J 11 _ i nj geli =3 8081 B2 phR2e (2H,A)) 6/89 €6.9M(1H ). 6.8% fZH o CJ=BC74] 1 2fiz)L %

acetonitrj bi | e 1% © retention

i e gi Ve A e@?@i‘éﬁﬁ&? &E?%?ﬁ‘@ﬂz ¥“94?a%§ o B a L3128 th
W/ Vi s disede2aiziay detector GL315C and Agl | ent 6130 nmass 1l0spectroneter in
positive |¢ cz z(él ve ion elegtrospray mpde with UV-detection at 220 and
254 nm wi K ‘B Jj@ ient of 15795% (B) in a 2.2 nin linear gradient (I1) hold
for 0.8 mn at 95% (B) (Ill) decrease from95-15%(B) in a 0.1 mn |inear
gradient (1V) hold fro 0.29 mn at 15% (B). 15Method B (Pol ar Stop-Gap): An
Agi | ent Zorbax Bonus RP, 2.1 x 50mm 3.5 m was used at a tenperature of
50C and d8. &(TH-Bwrolai2es-bipy@lig4ylanmine);thizpharie-2-carbetic ecid (2royildhexpghase: (A)
wat er c acid and 1% acetonitrile, nobile phase (B) nethanol
Wlth18 9% mi’ﬁ'é’@d retention time given in mnutes. Method details: (I)
runs on a Binary Punp G1312Bwith UV/Vis diode array detector G1315C and

Agilent 613Q mass 20 spectroneter in positive and negative ion el ectrospray
nmode wi t HINOWdet ection at 220 and 254 nmwith a gradient of 5-95% (B) in a
2.5 mn |i r ;gradnent (II) hold for 0.5 mn at 95% (B) (Ill) decrease

from95-5 inear gradient (1V) hold fro 0.29 mn at 5%
(B). 25Prepar atl rforrred using a systemcontrolled by
Chr onrel eon soft and co sting of two Varian PrepStar Mdel 218 Punps,

a Varian ProStar Mdel 320 UV/ Vis detector, a SEDEX 55 ELSD detector, and a
G lson 215 |iquid handler. Typical HPLC nobile phases consist of water and

met hanol ThE%n?oﬂﬁG‘%E’ pFébhFHmn b afal¥g8isaRatAenasB 39 HoPyBIdie aet er
M crosorb Guard-8 018 col
15  b]pyridin-4-ylamino)- thlophene -2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-(1-cyclohexenyl)ethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS
(ESI) 367 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.51 (1H, br. s.) 10.20 (1H, s)
7.94 - 8.06 (2H, m) 7.76 (1H, d, J=5.37 Hz) 7.44 (1H, d,J=5.37 Hz) 7.30 (1H, dd, J=3.37,
249 Hz) 6.77 (1H, d, J=5.37 Hz) 6.43 (1H, dd, J=3.47, 1.90 Hz) 5.37 (1H, br. s.) 3.25 -
20 3.37 (2H, m) 2.11 (2H, t, J=7.96 Hz) 1.91 (2H, t, J=5.81Hz) 1.84 (2H, br. s.) 1.49 - 1.60
(2H, m) 1.36 - 1.47 (2H, m)
ICso (p70S6K) ‘7

25  14. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-sulfamoyl-
phenyl)-ethyl]-amide

HNT
/ H Q
N )N

= ;
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30 Routine purifications were perforned using the Tel edyne |sco

Conbi Fl ash(r) Conpanion(r) System using Redi Sep Rf silica gel colums.

Typi cal mebi2ba/@@h@ge usi ng one or two sol vent i socrati cPCIriuse@o/0asds or step
gradients are described within the experinental section. Peaks were

det ect ed usi ng phot odi ode array absorbance detector 35(200-360 nm. NWR
Spectra were acquired on a Varian u"lnova 400 MHz NMR spectroneter equi pped
with an Automation Triple Broadband (ATB) probe. The ATB probe was

sinmultan tuned to 13F and 130. For typi cal N pectra, the
Ul e angis hestng et eated ™ gn BB8ladolgpaer B IR 0 T ol " ath
was 16 pbipytidia-4syiamino)-tvophpng-2-cardonyixhmoto}-pRraiBineotipdrboxypo acitl serieutg

Co et S LR L8 b RN SRR S PR 1 A DR O Y e
typicall 3LQM$)(E$)54§12 (M-tH) 161 RMAZ400 NiéizpDblSdeds)régopam d1 zel(‘d-l forld.y 18t o 131072
poi nts pr l,es
presente I”gesi 5?%3 SB { %h@g‘ﬁ@ém L?Dpr %QHEQ?EPC‘Z%Q 3'3 @dﬁ@ﬁpg of the
15i nvent iJeBA7 atxl 7 a2 ad, J=BB0MtERT. 32Q1H;@¢295¢12$@@5¢2}@fs)t6k&8 (dHedj fi cation
or the cl y

3-(1H Pyr‘fgg?;[j_wg%% bwddﬂggmyfgémH%y%]g@@_‘o%heneil%H%)azr |c g(%?d am de
[\ H HNHz) NN N) HN, 4-Chloro-1H pyrrolo-(2,3,b)- pyrldl ne (150 mg , 0.90
nmol )1 ang 5% hi ophene 2- 25carboxam de (167 ng, 1.2 mmol) were

di ssalved PP A anol : water Solution (4:2 nL) and charged with 1 drop HC
(conc.), Wnere |t was heated to 100 C for 48 h. The reaction m xture was
poured into a NaHCO3/ Et0Ac m xture where the organic |ayer was collected
and the aqueous |l ayer was extracted with EtOAc (x2). The organic |ayers
wer e conbibnéd! H-Riirela[2a3/elpyrithtt wianyue)ftaiopherter3-carbexyliaaeid b fideinidaackd i n

vacuo. g 30was purified by I SCO Conpanion (silica, (10% nethanol,
met hyI engﬁchrfyg aﬁ#ﬁ ° 0.5%

HNT
H O
N )N N
-8

\NH

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl

20  ester using histamine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 353 (M+H)1H
NMR (400 MHz, DMSO-d6) & ppm 11.69 - 11.97 (1H, m) 11.52 (1H, br. s.) 10.35 (1H, s)
8.24 (1H, br. s.) 8.02 (1H, d, J=5.37 Hz) 7.77 (1H, d, J=5.47 Hz) 7.44 - 7.54 (2H, m) 7.31
(1H, dd, J=3.32, 2.83Hz) 6.88 (1H, br. s.) 6.82 (1H, d, J=5.37 Hz) 6.44 (1H, dd, J=3.47,
1.71Hz) 3.41 - 3.52 (2H, m) 2.71 (2H, t, J=6.98 Hz)

25 1Cso (p70S6K) “+47

16. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-morpholin-4-yl-
30 ethyl)-amide
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ammoni um hydroxi de) to afford

3-(1H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene-2- carboxylic acid am de
(75 ng, 3R0RVUAVBOYESI) 259 (MtrH) 1H NVR (400 MHz, DVSOREY/US2qpimZB24 45 (1H,
br. s.) 10.71 (1H, s) 8.09 (1H, d, J=7.03Hz) 7.88 (1H, d, J=5.27 Hz) 7.61
(1H, br. s.) 7.43 (1H, dd, J=3.42, 2.44Hz) 7.36 (1H, d, J=5.27 Hz) 6.77
(1H, d, J=6.83Hz) 6.66 (1H d, J=1.56 Hz) 2.

4- (1H Pyrr Q[ 2, 3-b] pyri di n-4-yl am no) - t hi ophene- 3- carboxylic acid nethyl
ester 5 /M 4 Chl oro- 1H-pyrrol o-(2, 3, b)-pyridine (250 ng, 1.6 muol) and

met hyl - 4- 2 otthi oghene3- car boxyl ate (632 ng, 3.3 mmpl) were dissolved in a
nmet hanol : r (4r2xnmL) 10and charged with 1 drop HCI (conc.),
where it was hegie 0, CPor 16 hours. The reaction m xture was poured
into a NaHCQO3/ c m xture where the organic |layer was collected and the
aqueous | ayer was extracted with Et0Ac (x2). The organic |ayers were

conbi ned, dried over sodiumsulfate, filtered and concentrated in vacuo.
The resi dbhes cvagpopnd ivas pebphredliS@atalopeus annes as B¢EB-(1HIRtoloi2,Banol ,

met hyl en :

et Py‘r% pyﬂhﬁngmjn%ﬁ@ %@ﬁg‘i‘é{i b%’ﬁkl@%ﬁ% rﬁ%gﬁ%lﬁ g%f‘é%rgéri Ilca Gid ferkhuty o
est er 5( 32stey usingy-(2-GVqeHES) m)orghbﬂne{ iNBielpd DH NKIR - mdwnpnommoc 5

ppm
11.52 (1 J=5. 47
) 7. ég*‘fﬁﬂ%mW%Hy%%ﬁé%@o%%%%@98@“315%03?%? Bzt o
J=5. 47 HB)006(285d,(H3,47ddz) 7J73181d, 57 Hi))7.4. B8R, §,.3H5.35HzP0.29 B1H, dd,
3-(1H I i h i c
(t(etra%dfg ?1[1% gleoy%(lng \?1_5)/ 'a%oh(tlg%% ‘Fagghpour’l_g%%é %’r‘%pgﬁéd in an
anal ogousn)adhe3. 3&(92!-341{ [234‘((2H, Ryl 6H0E)22.33 (4H, br. s.)
b] pyrji,di ne4 0) - t hi ophepe 2- car bonyl Fam no} pyrrolidine-1-carboxylic
acid tert d%/yq%'ékzt er using 1-(tetrahydrofuran-2-yl)nmethaneam ne instead of
1- BOC- 3- am nopyrrolidi ne.

17. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-pyridin-4-yl-
ethyl)-amide

HNT

7\ _H

N D—N N _
H

15

—

LS \/

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl

20  ester using 4-(2-aminoethyl)pyridine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
364 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, br. s.) 10.25 (1H, s) 8.40 -
8.46 (2H, m) 8.21 (1H, t, J=5.54 Hz) 8.02 (1H, d, J=5.32 Hz) 7.77 (1H, d, J=5.47 Hz)
7.47 (1H, d, J=5.42 Hz) 7.32 (1H, dd, J=3.49, 2.56 Hz) 7.21 - 7.27 (2H, m) 6.81 (1H, d,
J=5.47 Hz) 6.43 (1H, dd, J=3.49, 1.88 Hz) 3.47 - 3.55 (2H, m) 2.85 (2H, t, J=7.15 Hz)

25 ICso (p70S6K) “+47
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LCVB (ESI) 343 (MrH) 1H NVR (400 MHz, ACETONI TRILE-d3) 5 ppm 10.54 (1H, s)
8.01 (1H, d, J=7.03Hz) 7.67 (1H, d, J=5.27 Hz) 7.42 (1H, d, J=5.27 Hz) 7.39
(1H, dd, We20uA17@985Hz) 6.97 (1H, d, J=6.83Hz) 6.66 (1PBCTAG20D6R4L, 1. 66
Hz) 3.95 (1H, qd, J=6.80, 4.59 Hz) 3.72 (1H, dt, J=8.15, 6.56 Hz) 3.57 -
3.66 (1H, m) 3.29 - 3.48 (2H, m 1.87 - 1.97 (3H, m 1.77 - 1.86 (2H, m
1.48 - 1.60 (1H, m 1050 (p70S6K)++ 5 4.

Pyrrol i di1g- 3(1,4—1P[,/|80|6£2t$ Plpyridin-alyBndnd}ipigphahere-darpbsgiic aciY {2-t8-ophen- 2-y1] - net h
anone Q'I]:E&? H e Ivva}ﬁ If) enar ed in an anal ogous manner as
311 3- ( LAROR BB e Sy Partle
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using pyrrolidine instead of
1- BOC- 3-a#N'nypyrrol i dine. LCM5 (ESI) 313 (M+H) 1H NMR (400 MHz, DMSO-d6) 5
ppm 12. 40 , br.os.) 10.62 (1H, s) 8.07 (1H d, J=6.83Hz) 7.88 (1H, d,

: ( J 1Hz) 7.29 (1H, d, J=5.47 Hz) 6.72 15(1H, d,
J=3. 32Hz)

; @; ) 3.42 (1H br. s.) 2.47 (4H dt, J=3.66,
1.78 Hz) 1.75 (Ag.sbr. s.)NM{50 (p70S6K)"" 20 5.

3-{[3-(1HPyrrol o] 2, 3- b] pyri acm- 4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrr
ol idine-1- carboxylic acid tert-butyl ester To a solution of
3- (1H5Pyrrol of 2, 3- b] pyridin- 4 yl am no) -t hi ophene- 2- carboxylic acid (100

25nmy, O.

17BoC 3. g?}‘]Snregm rPB ‘N?ERJ EE‘H%@B@‘?‘% Q’i’fe ?%Bé@nﬁth If O)r[mam de (

was adde@]nwl@U'A(}lameﬁQJthI@ %2rﬁﬁfh0ﬁy|] -FRE oLV ieliding- lsearbeatic agid F%bhﬂtw

t enper at lé'éf’erh%g éﬁ@ tﬁfﬂ%anﬁ’étMlBH’eﬂyl tﬁﬁarﬁh@%st%eéfatﬁo@@darﬂ\(ﬁémféhé%éh aqueous

1% 1lithiumchlofi ISanl [ er was dried, concentrat’ed in vacuo and

purified L@AS@&D@WN&W dni MRMQQ/ . BMS03¢G) By il 158 6{H: be-s.) 10.28

b] pyr di I RA) ¢ b r r oxylic
S P, M0 ol s SebeleoEL GO PRI LB Rt b BRSNS
DVBO- d6) ) 744 756(4H m ) 7.31 (1H, dd, J=3.32, 254H28682 1H, d, J=5.47 Hz) 6.42 (

dd, J=3.42, 1.85Hz) 3.47 - 3.56 (2H, m) 2.94 (2H, t, J=7.03Hz)

ICso (p70S6K) ‘7
15
19. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-pyridin-2-yl-
ethyl)-amide
HNT
7\ _H
N_ )N H N
LS \ 7/
20

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-(2-aminoethyl)pyridine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
364 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, br. s.) 10.24 (1H, s) 8.41 -

25 8.47 (1H, m) 8.24 (1H, t, J=5.56 Hz) 8.02 (1H, d, J=5.37 Hz)7.77 (1H, d, J=5.47 Hz) 7.61
-7.70 (1H, m) 7.46 (1H, d, J=5.37 Hz) 7.31 (1H, dd, J=3.32, 2.44Hz) 7.25 (1H, d,
J=7.81Hz) 7.13 - 7.20 (1H,m) 6.79 (1H, d, J=5.37 Hz) 6.44 (1H, dd, J=3.42, 1.85Hz) 3.53
- 3.68 (2H, m) 2.98 (2H, t, J=7.37 Hz)
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5 ppm 11.55 (1H, br. s.) 10.24 (1H, s) 8.20 (1H, d, J=6.83Hz) 8.02 (1H, d,
J=5.47 Hz) 57.81 (1H, d, J=5.47 Hz) 7.47 (1H, d, J=5.47 Hz) 7.31 (1H, dd,
J=3. 32, 2~¥b4biny0160080 (1H, d, J=5.47 Hz) 6.44 (1H, dd, JPBTAB2010/083BKHr) 4. 35
- 4.58 (1H, m 3.47 - 3.65 (1H m 3.33 - 3.44 (1H m 3.26 (1H t, J=9.08
Hz) 3.09 - 3.21 (1H m 1.99 - 2.14 (1H m 1.81 - 1.95 (1H, m 1.39(9 H,
s). 1C50 (p70S6K) ++ 10 6.

3- (1H Pyncgl(ptoseBy b] pyri di n«4=yl am no) - t hi ophene- 2- car boxylic acid
pyrrolidin-3- ylamde 15A solution of

3-{[3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} -
pyrrolidine-1-carboxylic acid tert-butyl ester (50 ng, 0.12 mmol) in

met hyl eng chl qr ibde ) Was trifl opet hyl . j id (1.0 m).
Ater iheond BPuTobl CaB o AT P EBBUN e Tl EndEh

di et hyl etohenylxethgj-droidd 3- (1H Pyrrol o[ 2, 3- b] pyri di n- 4-

yl am no) -t hi ophene- 2-car boxylic acid pyrrolidin-3-ylamde (48 ng, 99%.
LCVMS (ESI) 20328 (MtH) 1H NWR (400 MHz, DMSO- d6) 5 ppm 11.54 (1H, br. s.)
10. 25 (1H,, 8.08 (1H, d, J=6.83Hz) 8.02 (1H, d, J=5.47 Hz) 7.81 (1H, d,
J=5. 27 Fﬁj 7/48 (1H, d, J=5.47 Hz) 7.32 (1H, d, J=3.51 Hz) 6.81 (1H, d,
J=5.47 Hz){/ 6N\ 4“(1 d, J=3.51 Hz) 4.32 - 4.51 (1H, m 3.14 (1H, dd,

J=11. 62, Hz) A\ 3. (1H, m 2.89 - 2.98 (1H, m 2.86 (1H, dd,
J=11.71, 5.08 d. _YFifi;% (1H, m 1.68 - 1.84 (1H, m 251C50 (p70S6K)
7. 3-(1H Pyrrol o[*2, 3-b] pyri |&-4-ylanino)-thiophene-z-carboxylic acid
(pyridin-2- ylnmethyl)-am de Thi s conpound was prepared in an anal ogous
manner as 3-{[3-(1H Pyrrol o[ 2, 3-

o Bt o
1- BOGO3- apyricipyd-ylamind)-triophle dB-caFESiny 11-3mihof Mrirhlidibig- N R0 40O adittizert-BBEO- d6) 5
(or 1y Bt Uhing e Rnidhenndihim Bl nbidaa df MboG s A popyaistaigl i, ° 1) 1y
7.49 (1H(ES)) 396BVAM) HENMR RBO-MHz, DMIQIdS) 8ppr. 1359-(1H, B7s. 1612910H,6) 82 ( 1H,
do J=5-4% 12 81 s Ay 89 (P53, Os 4t Py Bl 098 2 47 i 3OHE)

J=5.37 Hz) 7.32 (2H, td, J=3.77, 1.93 Hz) 7.27 (1H, d, J=7.27 Hz) 7.22 (1 H, t, J=1.83

15 Hz)7.17 (1 H, 1, J=1.56 Hz) 6.81 (1H, d, J=5.52 Hz) 6.45 (1H, dd, J=3.49, 1.68 Hz) 3.43
-3.51 (2H, m) 2.84 (2H, t, J=7.32 Hz)
ICso (p70S6K) ‘7

[

[

20 21. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-thiophen-2-yI-
ethyl)-amide

HN87

7\ _H R
NG
S !

25  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using thiophene-2-ethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
369 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 12.00 (1H, br. s.) 10.44 (1H, s) 8.30
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101050 (p70S6K)++ 8.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

(pyri di n-\80 291watdeyl ) - am de 15 Thi s conmpound was prep&cedseetoamsanal ogous
manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ester using 3-(am nonethyl)pyridine instead of

1- BOC- 3- gninppys. 560HE)B.06( 1HL W, MWeRFHE) 0.83Q 1 NHY,, J-BNMBOIAIGS7 57@pi2H,Impb4 (1H, br.

s.) 10.2 0 ) 76 45 (1H,
Ga 324, 789 reiebr 08, 637 el oy hySg s (o o s e . o), 57
7.74 (1HHzyp.78.(50, ,1H6.4dHz)16-59 &4H, sz_wsﬂ& 34’2 -39 @H, mB.i. &M, ( 1H, d,

J=5. 47 }73 ﬁz (1H dd, J=3.42, 1.85Hz) 4.48 (2H, d, J:6.05Hz) | C50
(p70S6K) #72872)

3- (1H5PyEsl( pI@GK) b] pyri di n*4~¥1 am no) -t hi ophene- 2-car boxylic acid

pi peri di n-3-yl am de Thi s conmpound was prepared in an anal ogous manner as
3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene 2- car bonyl Fam no} - pyrrolidine-1-carboxylic

acid tertyb r t J L neral boxyl at e

i nst ead tc? %Rﬁ—bg?@é%%:aﬁ]@% rrol %Tl]ﬁ tM'%IBﬁa so ??@ﬁég&%@l 5%64 ng, 1.5

rrm)l) i n phetyetBylkaditleori de (2.0 nl) was added trifluoroacetic acid (2.0
1hhe reaction stirred at roomtenperature for 4h then concentrated to

dryness in vacuo. The residue was re-dissolved in ethyl acetate then
10washed 1IN NaCH. The organic |ayer was dried with sodium sulfate,

filtered t concgntrated The residue was purified by 1SCO silica flash
col um (931: Dot h ene chl ori de: met hanol : anmoni um hydroxi de) to afford 500
nmy (98% . ) (MN) 1H NVR (400 MHz, DMBO-d6) 5 ppm 11.53 (1H,

s) 10.21 (1H, s \\8801 (1H, J=5.27 Hz) 7.88 (1H, d, J=7.81Hz) 7.80 (1H,
d, J=5.47 Hz)7.46  (1H, d, J=3. 27 Hz) 7.31
This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-(3-fluorophenyl)ethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS
15 (ESI) 381 (M+H)1H NMR (400 MHz, DMSO-d6) 6 ppm 11.87 (1H, br. s.) 10.38 (1H, s)
8.22 (1H, t, J=5.66 Hz) 8.05 (1H, d, J=6.05Hz) 7.82 (1H, d, J=5.47 Hz)7.42 (1H, d,
J=5.27 Hz) 7.37 (1H, d, J=3.51Hz) 7.26 (1H, td, J=8.00, 6.44Hz) 7.04 (2H, dd, J=8.00,
2.54Hz) 6.98 (1H, td, J=8.88, 2.93Hz) 6.77 (1H, d, J=6.05Hz) 6.54 (1H, d, J=3.51Hz)
3.42 - 3.51 (2H, m) 2.82 (2H, t, J=7.13Hz)
20 ICsp (p70S6K) ‘7

23. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-fluoro-
phenyl)-ethyl]-amide
25

HNT
/ H Q
N )N

— N
XS
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15 (1H, d, J=3.51 Hz) 6.78 (1H d, J=5.27 Hz) 6.43 (1H, d, J=3.51 Hz) 3.88
- 4.00 (1H m J=3.71Hz) 2.99 - 3.07 (1H, m J=3.90 Hz) 2.85 - 2.93 (1H m
J=12. 10 Hxp201148706092. 57 (2H, m 1.76- 1.85 (1H, n) 1. 60PCTAISB@AO04t844 M) 1. 39
- 1.56 (2H, m 1050 (p70S6K)++ 2010.
3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
(2- hydroxy-1- nethyl-ethyl)-am de 25This conpound was prepared in an
g]nal oggughmouﬁdiwas piepaftetith E’Mrahab@zh& rdanner as 3 {[3 (1H- Pyrrolo[2 3-

pyri di car

I
nerd tor BIIHDRUER RIS AR ) ROl kit A kB! €
1- BOC- 3- asienapivig eg4fidoropheryfdiBylamBle)in@éad QMBU)CJS%NNEpM@ﬂmM—IZCMBNBO de) 5

OO 37 nas i gy Ml Rt Hog g Phes 661  fom 1215387 Hz.aé;g‘)% M S5 (1n
M) 6.9 @M, (18, 1, J=5.76 FzHa D7 611431, (A6Is4ide), 7. 96-A 54, J_152975+H-E))742(7I1H GaH t,

ILs 70 b 490 08 AR e 25 89 ke s A -0 B442)

3- ( 1H Pyr/8198[Hz) 8-78](piyrd,di-6-44Hy) G163 (ld), of DA 8-38--dt h@kly h1)¢2.7e50(2b|,

(2- hydr oxypr; roz%&% am de 10 This conpound was prepared in an anal ogous
manner as’ 3-{ 1H Pyrrol of 2, 3-

b] pyri di ne4-(pT&a6kKno) - t hi ophéne-"2- car bonyl Fani no} - pyrrol i di ne- 1- car boxylic
acid jert-butyl ester using 1-am no-2-propanol instead of

1- BOC} 3-am nopyrrolidine. LCM5 (ES1) 317 (MtH) 1H NWR (400 MHz, DVSO-d6) 5
ppm 11.49 (1H, s) 10.22 (1H, s) 7.99 (1H, d, 15J=5.47 Hz) 7.94 - 7.98 (1H,

e T oo St A [

J=4.69 szmeahxﬁwlfanﬂ -g9yli-amidem)  3.09 - 3.20 (2H, m) 1.01 (3H, d, J=6.05Hz)

1050 (p70 g

15 This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-(furfurylthio)ethylamine of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 399
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.92 (1H, br. s.) 10.46 (1H, s) 8.29 (1H, 1,
J=5.71Hz) 8.06 (1H, d, J=6.05Hz) 7.84 (1H, d, J=5.37 Hz)7.56 (1H, td, J=1.10, 0.54Hz)

20 7.44 (1H, d, J=5.37 Hz) 7.38 (1H, dd, J=3.51, 1.76 Hz) 6.80 (1H, d, J=6.15Hz) 6.57 (1H,
d, J=3.32Hz) 6.36 (1H, dd, J=3.17, 1.90 Hz) 6.28 (1H, dd, J=3.22, 0.59 Hz) 3.78 (2H, s)
3.36 - 3.44 (2H, m) 2.59 (2H, dd, J=7.96, 6.20 Hz)
ICso (p70S6K) ‘7

25  25. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-o-tolyl-ethyl)-
amide

HNT

7N\ H
=( H
-8
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2012. 3-(1H Pyrrol o[ 2, 3-b] pyridi n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2- phenoxy-ethyl)- am de 25This conpound was prepared i n an anal ogous
manner aswe-2{131¢mk+- Pyrr ol o[ 2, 3- PCT/US2010/042844

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using 2-phenoxyethylam ne instead of

1- BOC 3- am nopyrrolidine. LCM5 (ES1) 379 (M+H) 1H NWVR (400 MHz, DWVSO d6) 5
ppm 11. 93 h(slddmpaund wa} plkParkd if &H,an&lbg@s&#ar(anas B+{[3JH-Pyfrokit2,38. 04 (1H, d,

J=6. 15Hz) .7..85 H.d,.J 37 HZ 7.42 . J=5.37 Hz) 7.. 1H  d,
123 51, FpJPAB A hApnryesiendo Ginodyt At oyfamert- &b hlo feid st B
1. 02Hz) @ster usiid,2-(- mélh@lpﬁérijt)kth@laﬁﬁ]e(lﬂlﬂeadiof 188 C32 akimopyrfliding2 HCMS, J=5. 95

50 1k oS e Bwa Pl Ty Rt Febg KRR MO 2B pmai 74 8o s 00 48 (1t

(2- cyal ofses (AH, 1.0ehgh Hel 86 ) tard, de6.25hi)s. &DQTBIOUMLBMTSHXWBpaI‘?eﬁs @A, an
analogous

15b] pyri &‘n Pef éﬁl@ﬁ%) [ﬁ?%élﬁe 5%0%%8%% i‘-ﬂnﬁ* r‘l/o}3 SWF 379 @Fhéd ’1- car boxylic

acid ter U—bﬂ?yﬂi OBisd)ex 7uRHnd, Z7(8iHzyeleeligbtenyl ) et hyl am ne i nst ead of
1- BOC- 3 wgwwlldl ne. LCIVB (ESI') 367 (M+H) 1H NWR (400 MHz, DWVBO-d6) 5
ppm 11. 517 s.) 10.20(1H, s)794-806(2Hrr)776(1Hd
3537Hz) 7.44 (1H, d,J=5.37 Hz) 7.30 (1H, dd, J=3.37, 2.49 Hz) 6.77 (1H,

4o T TSl sttt oo T ety S SaBO oA g B G Bkt oy by
s.) 1.49phen@pettglamige 1.36 - 1.47 (2H, m) 1C50 (p?OSGK) 2514,

3-(1H Pyrrolo[ 2, 3-b] pyridi n-4-yl am no) -t hi ophene- 2-carboxylic acid
[ 2- (4-sulH yI phenyl) et hyl]-am de

N \

OMe
This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
15  ester using 2-(3-methoxyphenyl)ethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS
(ESI) 393 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.68 (1H, br. s.) 10.34 (1H, s)
8.19 (1H, t, J=5.61Hz) 8.03 (1H, d, J=5.66 Hz) 7.79 (1H, d, J=5.37 Hz)7.45 (1H, d,
J=5.37 Hz) 7.34 (1H, d, J=3.32Hz) 7.16 (1H, t, J=8.10 Hz) 6.72 - 6.82 (4H, m) 6.48 (1H,
d, J=3.32Hz) 3.71 (3H, s) 3.46 (2H, dt, J=8.00, 6.25Hz) 2.79 (2H, t, J=7.27 Hz)
20 ICsp (p70S6K) ‘7

27. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-bromo-
phenyl)-ethyl]-amide

HNT

7\ _H <

N O—N N
S

25  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-(4-bromophenyl)ethylamine instead of 1-BOC-3-aminopyrrolidine. LCMS
(ESI) 442 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, br. s.) 10.25 (1H, s)
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Thi s conpound was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d tertwbaoylolg®ver usi ng 4-(2-am noet hyl ) benzenesul f @oanise@oiomsuead of
1- BOC- 3-am nopyrrolidine. 5 LCM5 (ES1) 422 (M+tH) 1H NVR (400 MHz, DMSO- d6)
5 ppm 11.54 (1H, br. s.) 10.31 (1H, s) 8.23 (1H, t, J=5.86 Hz) 8.02 (1H, d,
J=5.37 Hz) 7.68 - 7.83 (3H, m7.48 (1H, d, J=5.47 Hz) 7.42 (2H, d, J=8.30
Hz) 7. 32 g1H1Hdt, J35:27 83) $10p (7H,28 JL247 He) 7.67 §8H,(dl U=5.d7 HIj748(AHH2) 6. 44 (1H,

dd, J=3.5 : )n3- 50 , =71 : t, J=7.,27.Hz) 101050
(p7036K) 347 HeY 198889 o 828 Mg By oosl 4 Spal 1.2 A D288 boxyl i
aci d [ 2- (1}d, =847 biz) 843y 1H ~dek, biy3.}2,an85Hz) 3510 -BBS(2eiompaBod2mpis prepared in
an anal og_l7|§2‘qgnner as 3-{[3-(1HPyrrolof 2, 3-

b] pyri di n=4=yl'@m no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d ter tiChypxdS6K) est er usi+wg hi stam ne instead of

1- BOC- 3- ami nopyrrolidine. LCM5S (ES1) 353 (M+H) 1H NVR (400 MHz, DWVSO d6) 5
ppm 11.69 - 11.97 (1H, m 11.52 (1H, br. s.) 10.35 (1H, s) 8.24 (1H, br.
s.) 8. 02 281¥(1HitPydelg[2Brb]plrdirF4-Flan{ine); thidpheneR2-datbbig)ic Acid f2-(4-methdxy-2H, m)
7.31 (1H, =3 32, 2. 83Hz) 6.88 (1H, br. s.) 6.82 (1H, d, J=5.37 Hz)

6. 44 (1H,ph§®fl) %@g].%’,del. 71Hz) 3.41 - 3.52 (2H, m) 2.71 (2H t, J=6.98 Hz)
251050 ( K) ++ 16.

3-(1H wa | @[ 2, 3- h] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid

( 2- mor phokf N\ -@I 3CGet hyl )-am de This conpound was prepared in an anal ogous

manner as [ 3- Y ol 672, 3-
)-thi oe-%ecar bonyl Fam no} - pyrrolidi ne-1-carboxylic

b] pyri di n-4-yl ag
ester using 4-(2-am noethyl)norpholine instead of

acid tert-butyl .
i , DVBO-d6) 5
UF’?&I gvgiﬂgega’begvﬁaﬁ Eﬁél%)g&%%&ﬂ(\‘l%ﬁhs éﬁs\'}!g%@%?@% )

1- BOGy3- <R
ppm 11.50 (1H TG RETSYIB 0 (oH S d 77 (1H, d,

3
J=5. 37 HPJeyridins-ylamino Ehiwﬁsn%%tqﬁybowlizgm(@ﬁpyrmjiﬁin§=13<.3am9xyi_i<; acgpert-gutyl2 (1H,

d, J=5.4 i -BOC-3-ami ! o
3 3 Esfé?)usﬁ?"ﬂ 4gﬁ§h?%ygﬁhﬂamlﬂe %@te‘é‘iﬁ‘ $bB3ﬁ3 g.a%ni{%i/ggloﬁdmmgglﬁ) i+ 17,

9 (2H, n?z. 1 rﬁiz'BBé r. ((7
3-(1H PyﬁE%)é?%,('\é**d]WNi'\/_kﬁ {09 MHiz, _Mﬁf?'ﬁﬁh @F}?méﬁe’iZZ(JHabrbéM@-?é ﬁ'bisdl
(2- pyri digirdoyh 8f §1y3 ) riidl s A37) Ti751 AOFRRYNSHIRE 48 [ RPN 2% 47 1B Anal ogous
manner as 3- S;é 1H Pyr'r ol OL% 3-

b] pyridi K12-G drs-3b)2 ¥hHBphEhRH: dedr8RShPRAR 1o B4 (3o 64 HéL €dcar boxyl i ¢
idt - L - ) t Lt i nst ead of
i?:BOC- g[ %?‘r?g%sﬁ%ﬁﬁiﬁ(gwsfgéﬂé%@ HQQjEY(b)-IPMULﬂBﬂﬂz) nstead o

13 1
+++

29. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzylamino-
20  ethyl)-amide

HNY
H @]
N DR N
= = H \_{
XS \@

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using N-benzylethylenediamine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
25 392 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.52 (1H, br. s.) 10.27 (1H, s) 8.05
(1H, t, J=5.47 Hz) 8.01 (1H, d, J=5.37 Hz) 7.77 (1H, d, J=5.37 Hz)7.46 (1H, d, J=5.47
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364 (M+H) 1H NWMR (400 MHz, DVBO-d6) 5 ppm 11.53 (1H, br. s.) 10.25 (1H, s)
8.40 - 8.46 (2H, m 8.21 (1H, t, J=5.54 Hz) 8.02 (1H, d, J=5.32 Hz) 7.77

(1H, d, Jwe.24in/Hz0097.47 (1H, d, J=5.42 Hz) 7.32 (1H, ddPCITAB2019/04B456 Hz)
7.21 - 7.27 (2H, m 6.81 (1H, d, J=5.47 Hz) 6.43 (1H, dd, J=3.49, 1.88 Hz)
3.47 - 3.55 (2H, m 2.85 (2H, t, J=7.15 Hz) 251 C50 (p70S6K) ++ 18.

3-(1H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid [2-(3-
trifl uor et hyl--788emH, m)ed. 81y | 1H, ani-des56 IGB%EB (ﬁlhi, 8d caBprRun@sHas3.e8 igred in

g]np???lﬂ?%ﬁ)g%§@ﬂ1ﬂ(ﬁg’f8§ﬁﬁ@%§{éﬁF{- é%‘%lﬁ‘ﬁ[ Fam no} - pyrrolidine-1-carboxylic

aci d tertichypzdse&st er usi ng“2-(3-trifl uoromet hyl phenyl)ethyl am ne i nstead
of 1-BOC- 3-am nopyrrolidine. LCM5 (ESI) 431 (MtH) 1H NVR (400 MHz, DMSO- d6)
5 ppm 11.53 (1H, br. s.) 10.28 10(1H, s) 8.20 (1H, t, J=5.56 Hz) 8.02 (1H,
d, J=5. 2BOHz1H-PYiTolo[RtR-bldyridin=8-ytamih))thidplidhe(Zehrbenylid adid 3-chtor&6 (4H, m 7. 31
(1H, dd, %:%/Ié)h%i o2.94Hz) 6.82 (1H, d, J=5.47 Hz) 6.42 (1H dd, J=3.42,

1. 85Hz) ?2 §.56 (2H, m 2.94 (2H, t, J=7.03Hz) 1050 (p70S6K) 15 19.

3- (1H Pyrrot[ 2, 3- b] pyri di n-4-yl am no) - t hi ophene- 2-car boxylic acid
(2-pyridiny2{/ylethyl)-am de 20 This conpound was prepared in an anal ogous
manner as 8- N 33 (1K Pyrrol o[ 2, 3-

b] pyri di n- a {j ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl {ester TJ%}Z (2-am noet hyl ) pyri di ne instead of

1- BOC- 3- am nopyrrolidin (ESI') 364 (M+tH) 1H NWMR (400 MHz, DWVBO-d6) 5
ppm 11.53 (1H, br. s.) 10.24 (1H, s) 8.41 - 258.47 (1H, m 8.24 (1H, t,

J=5. 56 HIhis&obpo(iddiwas prepated3dy akahalogaus(ridhned as 34B-(AA-Ryziolo[2,81 - 7.70 (1H,
7.46 = 4 7.2 d,

T o 1ry Pighea- e ridhefe 3 alobfly Shipol BioiBinel LB 1 bbby S, o
1. 85HP) 3sBB usirg. B&hi¢rabenzyjanmnedigsteadHof 1-BQL=3-aBioklyiy ol s LCHB0EEK)383 20.
3-(1H [ Nsydayl anina) - .hi -.2- i Ld
: . o ;'yh[@ggg 4 enr:nnlﬂmbrmﬂ%,]rt;@%éad;e% neh HELAReRe 3162 RM YY) i AGH:,

J=5. 95Hz 8.03 (1H, d, J=5.47 Hz) 7.82 (1H, d, J=5.47 H2)7.50 (1H, d, J=5.47 Hz) 7.21 -

7.41 (5H, m) 6.84 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.51, 1.95Hz) 4.46 (2H, d, J=5.86

Hz)

15  ICsp (p70S6K) ‘7

31. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (4-hydroxy-butyl)-

amide
HNO
7\ _H R
N >N N
=( H
NS 4\_\_\

OH

20  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 4-amino-1-butanol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 330
(M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, br. s.) 10.36 (1H, s) 8.10 (1H, 1,
J=5.66 Hz) 8.02 (1H, d, J=5.47 Hz) 7.77 (1H, d, J=5.27 Hz) 7.48 (1H, d, J=5.47 Hz) 7.31

25 (1H, dd, J=3.32, 2.54Hz) 6.82 (1H, d, J=5.47 Hz) 6.43 (1H, dd, J=3.51, 1.76 Hz) 4.39
(1H, t, J=5.17 Hz) 3.36 -3.43 (2H, m) 3.18 - 3.28 (2H, m) 1.53 (2H, dd, J=8.20, 6.83Hz)
1.36 - 1.47 (2H, m)
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Cl This conpound was prepared in an anal ogous manner as
3-{[3-(1H Pyrrol o] 2, 3-
10b] pyri awo-24ryd1200P no) - t hi ophene- 2- car bonyl Fam no} - pyr r @CrdisSa@00428a4 boxyl i ¢
acid tert-butyl ester using 2-(3-chlorol phenyl)ethyl am ne instead of
1- BOC- 3-am nopyrrolidine. LCMS (ESI) 396 (M+tH) 1H NVR (400 MHz, DMSO-d6) 5
ppm 11.59 (1H, br. s.) 10.29 (1H, s) 8.19(1 H, t, J=5.71Hz) 8.03 (1H, d,
J=5. 47 HaQs (p7BekliH, d, J=5:42 Hz)7.47 (1H, d, J=5.37 Hz) 7.32 (2H, td,
=3.77, 1.93 Hz) 7.27 (1H, d, J=7.27 Hz) 7.22 (1 H, t, J=1.83 15Hz) 7.17(1
t, J=1.56 Hz) 6.81 (1H, d, J=5.52 Hz) 6.45 (1H, dd, J=3.49, 1.68 Hz)
3 - 3.3213{(HHPymdlo[2, B pyritih-4tylandird)-tBidphdme-2-ChboxXyiad 6S6 kKJ-a2d@amino-

1H Pyr ﬁll Z;LT% b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i c acid
(2-thi opt?@ ethyl)-am de 25This conpound was prepared in an
anal ogou ner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n- | am no) t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- carboxylic
acid terty Hes usi ng thi ophene-2-ethyl am ne instead of
1- BOC 3-a N py q% LCIVS (ESI) 369 (M+H) 1H NWVR (400 MHz, DMVMBSO d6) 5
ppm 12. 00 (1H, . 4 (1H, s) 8.30 (1H, t, J=5.56 Hz) 806(1H d,
J=6.25Hz) 7.85 (IH d, J =5. o 7.37 -7.43 (2H, m 7.29 (1H, dd, J=5.08,
1.17 Bz) 6.89 (1H, dd, J=5.08, '3.32Hz) 6.86 (1H, dd, J=3.32, 0.98 Hz) 6.78
SlH lgHerﬁ& )Jn@w’é@p(ebbtkeddn adaﬁalEéodﬂZr%a&eﬁas:’S{@ 40- F()Ql*dlo[m% 3.00 (2H, t,
3 (1t+ Py IRAE 2B B ) o ADs2;praher WS e BpFRidine - CaPtls PRiE ek
[ 2- ( 3- f | wetenpis@yN-|4-ainimpblityBadettenid®instead of 1-BOC-3-aminopyrrolidine. LCMS

(ESI) 372 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.52 (1H, br. s.) 10.36 (1H, s)
10 8.1 (1H, t, J=5.56 Hz) 8.02 (1H, d, J=5.47 Hz) 7.77 (2H, d, J=5.47 Hz)7.48 (1H, d,

J=5.47 Hz) 7.31 (1H, dd, J=3.51, 2.54Hz) 6.82 (1H, d, J=5.47 Hz) 6.43 (1H, dd, J=3.51,

1.95Hz) 3.19 - 3.27 (2H, m) 2.96 - 3.07(2H, m) 1.77 (3H, ) 1.44 - 1.59 (2H, m) 1.39 (2H,

dd, J=8.40, 6.83Hz)

ICso (p70S6K) “++7

J=3
H,

3.4
3-(

15
33. 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-propionic
acid ethyl ester

HNY
4
NN

__ N O
= H_\_/<

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

ZT

20 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 3-amino-propionic acid ethyl ester instead of 1-BOC-3-aminopyrrolidine.
LCMS (ESI) 359 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.54 (1H, br. s.) 10.27
(1H, s) 8.17 (1H, t, J=5.37 Hz) 8.02 (1H, d, J=5.47 Hz) 7.78 (1H, d, J=5.47 Hz)7.47 (1H,
d, J=5.47 Hz) 7.32 (1H, d, J=3.32Hz) 6.81 (1H, d, J=5.47 Hz) 6.44 (1H, dd, J=3.42, 1.66

25 Hz) 4.03 (2H, q, J=7.03Hz) 3.43 - 3.53 (2H, m) 2.55 (2H, t, J=7.03Hz) 1.15 (3H, t,
J=7.03Hz)

ICso (p70S6K) “++7
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Thi s conpound was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tertwbaoylolg®ber using 2-(3-fl uorophenyl) et hyl am n@Crastean42si4

1- BOC- 3- am nopyrrolidine. LCVM5 15(ESI) 381 (M+H) 1H NVR (400 MHz, DWVSO d6) 5
ppm 11.87 (1H, br. s.) 10.38 (1H, s) 8.22 (1H, t, J=5.66 Hz) 8.05 (1H, d,
J=6.05Hz) 7.82 (1H, d, J=5.47 Hz)7.42 (1H, d, J=5.27 Hz) 7.37 (1H, d,
J=3.51Hz) 7.26 (1H, td, J=8.00, 6.44Hz) 7.04 (2H, dd, J=8.00, 2.54Hz) 6.98

(1H, td, J=8. 2.9 6. 77 H. d,,J=6. 05 6. 54 (. =3. 51 Hz)
Sran - s B3 hpvipos Bl o ndudphmot St sodphenyiming

3- ( 1H Pyrettol)edn@d8- b] pyri di n- 4-yl am no) - t hi ophene- 2-carboxylic acid

[ 2- (4-fluorgphenyl)-ethyl]-am de 25 Thi s conpound was prepared in an
anal ogousiNteyner as 3-{[ 3- (1H Pyrrol o[ 2, 3-

b] pyri di n- | am ne) - t hi opfieRe- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d tertNput —2- (4-fl uorophenyl ) et hyl am ne i nstead of

1- BOC- 3- am mopyr, NLCMS (ESI) 381 (M+H) 1H NVR (400 MHz, DMVSO-d6) 5
ppm 12. 19 (1H, .) 10H45 (1H, s) 58.21 (1H, t, J=5.76 Hz) 8.07 (1H, d,
J=6.64Hz) 7.86 (1H, d, J=5.27 Hz) 7.42 (1H, dd, J=3.12, 1.76 Hz) 7.36 (1H,
d, J=5. 27hidzonpoligd (asipregeredin-8n ABalogoudenddmer s OG[3((QH;Pyrrolq)28- 98 Hz) 6. 73
(1H, d, J36.44Hz B3 ( |, J= ) ] - 3. A - 7 2H, t,
j=7 o ZW%T@BQ@%%I%@Eg%Fﬁ%eQ%Q c‘ifb’%m%? limno"}3 p%aolldm% 143ar53>!§’1lc QZ.d :r)er17 E?uty(ll

3- ( 1H- Py estsr o[singdN-bherwiatidilenegiapmingringignd ohi-Gtedarmapsir dlishng. LEMSES!)
[2-(fura - t PAYH D) h am i 0 pr epar ed
in an an%?géhgﬁbwn%rﬁwneéFJQMM%[%ﬁqw%%OEE?@%OW@8 ‘%%wz)%

b] pyri di riid-oslJab¥Bid)) 146 Ophané=S3THr)bo2sy (1Fa #e50ME)r007T (BiHidd,1/=BLthoxyl i ¢

id tert | i (i f i i f
1 Bodls, Tile B8R0 Elob e g A LLAT RS AT KRS 4768 RS - 3% a6) 5
ppm 11. 922K1M, br. s.) 10.46 (1H, s) 8.29 (1H, t, J=5.71Hz) 8.06 (1H d,
J=6. 05Hz) 7. 75&%@ d, J=5.87 kz)7.56 (1H, td, J=1.10, 0.54Hz) 20 7.44 (1H,
d, J=5.37 ﬂé?ﬁo (1H, dd, J=3.51, 1.76 Hz) 6.80 (1H, d, J=6.15Hz) 6.57
(1H, d, J=3.32Hz) 6.36 (1H, dd, J=3.17, 1.90 Hz) 6.28 (1H, dd, J=3.22, 0.59
'(4?0)702-683 3%!%1 1-Py3oi8f2,3-bByritfn-4 4 tamifd)-tRiopRereearlbhylid adid Y chibrodtheligl)- | C50

3- ( LHSPy [ 2, 3- b] pyr i di n- 4- yl ani no) - t hi ophene- 2- car boxyl i ¢ aci d

(2-o-tolyl-gthyl)-
HN
4 H <
NgN N@C'
=( H
x-S

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 4-chloroaniline instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 369

20  (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.56 (1H, br. s.) 10.12 (1H, s) 9.99 (1H, s)
8.04 (1H, d, J=5.47 Hz) 7.91 (1H, d, J=0.10 Hz) 7.71 (2H,d, J=8.93Hz) 7.52 (1H, d,
J=5.37 Hz) 7.37 - 7.43 (2H, m) 7.33 (1H, dd, J=3.25, 2.61Hz) 6.85 (1H, d, J=5.42Hz)
6.46 (1H, dd, J=3.49, 1.88 Hz)
ICso (p70S6K) ‘7

25
36. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (4-methoxy-
phenyl)-amide
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am de Thi s conmpound was prepared in an anal ogous manner as

3-{[3-(1H Pyrrol o] 2, 3-

b] pyri di rwo-29112017699) - t hi ophene- 2- car bonyl Fam no} - pyr r ol ipdTAS20@00880XY! i C

acid tert-butyl ester using 2-(2-nethyl phenyl)ethylam ne instead of

1- BOC 3-am nopyrrolidine. LCVM5 (ESI) 377 (MtH) 1H NWMR (400 MHz, DVBO-d6) 5

ppm 11.97 (1H, br. s.) 10.45 (1H, s) 58.28 (1H, t, J=5.66 Hz) 8.06 (1H, d,
1Z

J625Hz) 4 (1H, d, J=5.47 Hz)7.36 - 7.43 (2H, m 7.01 -7.15 (4H m
6.78 (1H J=6. 25Hz) 6.59 (1H, d, J=3.51Hz) 3.39 (2H, td, J=7.52, 6.05Hz)
2. 77 (2H, N\ ;J 29 (3H, s) 1050 (p70S6K) 1026.

3-(1H Pyrr A\3- P h=dMg| am no) -t hi ophene- 2-carboxylic acid

[ 2- ( 3- met hoxy- yl]-am de OWe This conpound was prepared in an

anal ogous manner 3- {[3 (1H— Pyrrol o[ 2, 3-
b]pyrldlq. tho ene

b | ' - i.di nez1- b i
ac 4 tor (A ROL B ek PRI ot a3 Ry RS By B bR hs e of
1- BOC- 3- dipyridipyd-ylaming)-titophi GVB-caFEBNYI]-38810f-blytdlidine- NEROGA00 adittizert-BNBO- d6) 5

oo L1 Solel el b Sl kroid 2 RIS 885 (11, @

J=3. 33Hz \MZHL6HNMR (400 NES.CNSOZE) 6 ppd +1.5.. @B, brlel) 10)1461485) (0173, (14, s)

by Sot Bt (o bals bz 88 (1E1d, L2l £0: 7 85 Tl 72d A1 88 J%zJ =27

Hz) 201 C5

3-(1H PyrQrbIIHz ) 8,832 oy r-898-HE) glsart had, J54G pizehd221d,addh ox34T,cl . 2 HE)

[ 2- (4- br (?]g'ngl) ethyl]-am de 25This conpound was prepared in an

anal og ous ma nér as 3-{[3-(1HPyrrolof 2, 3-

b] pyri di He4-(gT0a6KN0) - t hi ophére~'2- car bonyl Fami no} - pyrrol i di ne- 1- car boxylic
acid jert-butyl ester using 2-(4-bronophenyl)ethylam ne instead of

1- BO& 3-am nopyrrolidine. LCM5 (ESI) 442 (MtH) 1H NWR (400 MHz, DMVMBO-d6) 5
ppm 11. 537( 34 H-Byrrolg[2)3-hloyritin-@d-ylamirg)-thiophene-2-carboxylic acid (4-fluoro-phenyl)-

amide

HNT

7\ _H <

O O
=( H
XS

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

15 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 4-fluoroaniline of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 353 (M+H) 1H
NMR (400 MHz, DMSO-d6) & ppm 11.53 (1H, br. s.) 10.11 (1H, s) 9.90 (1H, s) 8.01 (1H,
d, J=5.42Hz) 7.88 (1H, d, J=5.42Hz) 7.64 (2H, dd, J=9.13, 5.08 Hz) 7.49 (1H, d,
J=5.42Hz) 7.30 (1H, dd, J=3.25, 2.66 Hz) 7.16 (2H, t, J=8.93Hz) 6.82 (1H, d, J=5.47 Hz)

20 6.43 (1H, dd, J=3.49, 1.93Hz)

ICso (p70S6K) ‘7

39. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (3-methoxy-
phenyl)-amide

AN
HN o OMe
7 \_H
H

—_—

XS
25
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17
1 Y

8. 1H, t, J=5.47 Hz) 8.02 (1H, d, J=5.47 Hz) 7.77 (1H, d, J=5.47 Hz)7.46
(
d,
3.
3-

(
d, J547Hz) 7.44 (2H, d, J=8.20 Hz) 7.32 (1H, d, J=3.32Hz) 7.18 (2H,
=8. 20wbi2p113183®9( 1H, d, J=5.47 Hz) 6.43 (1H, dd, J 3P¢I/U82018Em)143 40 -
(2H, m 2.80 (2H, t, J=7 .22Hz) 51050 (p7086K) 28.
H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
[ 2- (4- net hoxyphenyl) et hyl ] -am de 10Thi s conpound was prepared in an
g]nal oggughmouﬁdiwas piepaftetith E’Mrahab@zh& rﬁanner as 3-{[3-(1H-Pyrrolo[2,3-

pyri di

acrd ter EROTUaRk R TEE A B ATy B PR bafont A bR °

1- BOC- 3- @sienasjrgrdimithoranilinehedd=S| ) BGE3- éMhbbyrﬂdeNNRQMBQEWBS DVBO- d6) 5

bP L ATy B B Wi 35S0/ Shod 5 0¥ vt 4y o 1f Y b i8S o6

Hz) 7513 g(@H1Hdd, J5812612) HBD ( ﬁ—|7cﬁJ—5 62184 71 8H1H), L542HE)1HE2 (hdH, dd=3. 49,

L 93 38% (Zhhns) B 5715 S (0 20800k £ o L 30 4 (o8P

3- (1H Pyrei4n (0H20&-JLB5gr 1.60 z)3.yH &3H.rey) - t hi ophene- 2- car boxylic acid

(2- benzylém% hyl ) - am de Th| s conpound was prepared in an anal ogous
manner as %QH- Pyrr ol o[

b] pyri di n-4-yl am no) - t hi ophene 2 car bonyl Fam no} - pyrrolidi ne-1-carboxylic

aci d t.ert\b i - - : LA i

L BodVS Rk PAbBE B MRS AN ShiBMAEReS LA I WIRIEREmB - o a6
5 ppm 11.b@22>ﬂaern0b¢thylhar)1idEO. 27 (1H, s) 8.05 (1H, t, J=5.47 Hz) 8.01 (1H, d,
J=5.37 Hz) 7.77 (1H, d, J=5.37 Hz)7.46 (1H, d, J=5.47 Hz) 7.14 - 7.33 (7
H m 6.8 (3IH d, J=5.56 Hz) 6.43 (1H, dd, J=3.42, 1.85Hz) 3.69 (2H, s)
3.35 (2H, . \J-@ 0B6Hz) 2.65(2H, t, J=6.59 Hz) 1050 (p70S6K)

N\

\ S
OMe

To a solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-

J
52
(1

amino-ethyl)-amide (45 mg, 0.13 mmol), 4-methoxy benzaldehyde (16 uL, 0.13 mmol),

15 and glacial acetic acid (8 uL, 0.13 mmol) in methanol (1 mL) was added sodium
triacetoxy borohydride (84 mg, 0.4 mmol) portionwise. The solution was stirred at 50 °C
for 18 h. The solution was absorbed onto Celite and purified by ISCO Companion (silica
0-10% methanol, methylene chloride, 1% ammonium hydroxide) to afford 3-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-

20  benzylamino)-ethyl]-amide (56 mg, 75%) LCMS (ESI) 422 (M+H) 'H NMR (400 MHz,
DMSO-d6) & ppm 10.26 (1H, br. s.) 7.98 - 8.07 (2H, m) 7.77 (1H, d, J=5.47 Hz) 7.46 (1H,
d, J=5.47 Hz) 7.30 (1H, d, J=3.32Hz) 7.19 (2H, d, J=8.59 Hz) 6.76 - 6.84 (2H, m) 6.43
(1H, d, J=3.51Hz) 3.69 (3H, s) 3.60 (2H, s) 3.33 (2H, q, J=6.25Hz) 2.61 (2H, t, J=6.64Hz)
ICso (p70S6K) ‘7

25
41. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(pyridin-2-
ylmethyl)-amino]-ethyl}-amide
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530. 3-(1HPyrrol o[ 2, 3-Db] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
3-chl oro- benzyl am de Thi s conpound was prepared in an anal ogous manner
as 3-{[ 3-WohleRynr@pol[ 2, 3- PCT/US2010/042844

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl 10 ester using 3-chl orobenzyl am ne instead of

1- BOC- 3- am nopyrrolidine. LCM5 (ESI) 383 (MtH) 1H NWR (400 MHz, DVBO-d6) 5
br. s.) 10.27 (1H, s) 8.72 (1H, t, J=5.95Hz) 8.03 (1H, d,
7./82 (1H d, J=5.47 Hz)7.50 (1H, d, J=5.47 Hz) 7.21 - 7.41 (5H,
47 Hz) 6.41 (1H, dd, J=3.51, 1.95Hz) 4.46 (2H, d,

(4- hydr oxy- butyl Sani de \\\ \ OH 20This conpound was prepared in an
anal ogous manner as 3-{[3-(1N-E¥rrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using 4-am no-1-butanol instead of

1- BOC 3- O-d6) 5
opm 11 53‘?“(3%?% welb B%gaf‘e@wl?aﬁ E%Ibg&%%&ﬁ(\‘l’é\")is 3 Nﬂgrr(ﬂi‘)% )Magm%gw(sm 21

J=5. 47 Hz/janvnoﬁhle&fv;neéﬁ -caybexyli agg 2- -msthenwer&ylam@ £hyikamide 3EIng% 1H  dd,

J=3.3 , yfHHz) 4.39
(10 % %y@dﬂ{%&alr_tg)x%eﬁﬁdé |n§{ead]c7f54 fh@th'd?e;) b@nz%i%jeﬁ&ldé LGMS és@s@ingHzm dél

jog 20 BN 400 ML%@DMS@_ c@-)'é}(pgp:] 11,,,51"21H b3 1037 1 &) 48 H ada. S 81,
1.66, 0.76 Hz) 8.07 (1H, t, J=5.61Hz) 8.01 (1H, d, J=5.37 Hz) 7.77 (1H, d, J=5.47 Hz2)
7.68 (1H, td, J=7.68, 1.73Hz) 7.47 (1H, d, J=5.42Hz) 7.39 (1H, d, J=7.71Hz) 7.29 (1H, d,
J=2.64Hz) 7.20 (1H, ddd, J=7.47, 4.91, 0.90 Hz) 6.80 (1H, d, J=5.47 Hz) 6.42 (1H, dd,
10 J=3.49, 1.98 Hz) 3.78 (2H, s) 3.36 (2H, q, J=6.12Hz) 2.68 (2H, t, J=6.83Hz)
ICso (p70S6K) ‘7

0 Ky 31.
3- (1H- Pyrrol o] 2/3-Y] @Jrsl\d }}@am no) - t hi ophene- 2- carboxylic acid

42. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-

HNT

= a

15 A solution of 3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)thiophene-2-carbonyl chloride

amide

(2.4 g, 7.7 mmol), tert-butyl-2-amino ethyl carbamate (1.9 g, 11.6 mmol), and
diisopropylethylamine (4.0 mL, 23.1 mmol) were combined in acetonitrile (40 mL) and
stirred at room temperature for 18 h. The solvent was removed under reduced pressure
and the crude material was partitioned between water and 10% methanol in methylene

20  chloride. The aqueous layer was basified with TN NaOH and extracted with methylene
chloride. The organic layers were combined, dried with magnesium sulfate, filtered and
concentrate in vacuo. The residue was purified by ISCO Companion (silica, 0-10%
methanol, methylene chloride, 1% ammonium hydroxide) to afford (2-{3-(1H-pyrrolo[2,3-
b]pyridine-4-ylamino)-thiophene-2-carbonyl]-amino}-ethyl)-carbamic acid tert-butyl ester

25 (1.0 g, 33%) LCMS (ESI) 402 (M+H).

Hydrogen chloride (4.0 M in 1,4-dioxane)(5.1 mL, 20 mmol) was added to a suspension
of (2-{3-(1H-pyrrolo[2,3-b]pyridine-4-ylamino)-thiophene-2-carbonyl]-amino}-ethyl)-
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1050 (p70S6K) 32.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

(4-acet ylagizaatareep) -amide HN N N)/\ \-H -\ '\ \ NHAc PhiraScanpasad was
prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ester using N (4-am nobutyl)acetam de instead of

1- BOG 3- a:aibaaﬁryam@tdr%mﬁ esleCN20(ri312)0 Aiidl)(ivigtiahyldrofiNNR (14 OL) k2 stidddS50- d6) 5

11. 52 1H b 1H 108, 1H, .t, J=5 56 Hz) 8.02 (1H, d,
325, 47" o} toppmipsglony e 7y 3@5%@?01 gy leraap gog e 1 gl
J=3. 51, abdrz)o &FfosP3{HHPydoloP-SBbiyridiz-}-yandiBo)thidphete-2-daBobylic adid95Hz) 3. 19
- 3.27 : 2. 96- 3 7 = H 1.39 (2H,
qa 5Le! Ainglui 3Rzl %n@%g%%&lméfg_éﬁggg%%) Hnmrtadd vk DMQO-- (
3-{[ 35( 1Hd6Py pprl 1@[ S, ( 3Hbﬂ>rpy.p i10ig7-{ A yd) Brei3rol; t bi-Bpé1EIRES.25 e ar1Bdaiy] A no} - prop
o (SN (BTG 40 000 USRS REEPRES i Tl (1R BERYS MR
20b] pyr i ¢i.6v-46.y8 @i, |m))341h4' dphetend)-2ce8 @biny) Fo8otdd)- pyrrol i di ne- 1-carboxylic
acid terts bxé%i? ter usi ng.3-am no-propionic acid ethyl ester instead of

1- BOC 3- &% lidine. LCM& (ESI) 359 (MrH) 1H NMR (400 Miz, DVBO-d6) 5
ppm11 54 (1H, br. s.) 10.27 (1H, s) 8.17 (1H, t, J=5.37 Hz) 8.02 (1H d,

3 Dpey6 P o By fn:slefnid pbbheryp SBo s 1y pBalyft s

(2H q, phEn03Hy)-aBidg - 3.53 (2H m 2.55 (2H, t, J=7.03Hz) 1.15 (3H, t,
J=7 .03Hz)

HNT
/\
c?

15 This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (R)-2-phenylglycinol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 379
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.51 (1H, br. s.) 10.15 (1H, s) 8.33 (1H, d,
J=8.00 Hz) 8.00 (1H, d, J=5.37 Hz) 7.82 (1H, d, J=5.37 Hz) 7.45 (1H, d, J=5.42Hz) 7.32 -

20 7.37 (2H, m) 7.25 - 7.31 (3H, m) 7.18 - 7.24 (1H, m) 6.76 (1H, d, J=5.52Hz) 6.39 (1H, dd,
J=3.56, 1.90 Hz)5.08 (1H, td, J=7.69, 5.66 Hz) 4.92 (1H, t, J=5.71Hz) 3.58 - 3.74 (2H, m)
ICs0 (P70S6K) 4

44. S{3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-hydroxy-1-
25  phenyl-ethyl)-amide]

HNT

7\ H R

N O—N N
H

—_—

XS

OH
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| G50 (p70S6K)""  34.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

(2- phenylsoizooetgob) - am de  5Thi s conpound was prepar ed PCH/UsR018/03388g0us
manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ester using N phenyl ethyl enedi am ne instead of

1- BOC- 3- amiissampound ives peepatedvbat BBhIbgdsindivieths .'BIT[SNN/R Ry#db[ Bz,

N s g PR E fiopfhidphehe 3:calbol P S ol taBexi e d Bt o £1E
(%E g), Bster GBingAB)-8-phanylgIcitd instddd o)l -EB0GB-drdhbpytroliding LEMIHESIBIZE - 3 30
2 by T3, 48 RS o iz, IS Orct Ry 1 il R 521808y E:8%d e

(4- chlsor a=ploerz) B-001 5@, des. 42H'2’)h7 81 Cloiyplp Ut ONELS) TS pidt, el 454 2HY) Ars2l-ogous
manner a

o pyr | i 13- GLAR fap- Ul GBre T 2 Ao BARTRGI A BT 4832 W boxyl i ¢

aci d t er tddbut3/49, dst3etz) 5198 HtH 4dcm7mooa:59|Hzme Rrisit gad=HT3Hz) 3.57 - 3.76

1- BOC- 3- et? gyrrol idine. LCVM5 (ESI) 369 20(M+H) 1H NVR (400 MHz, DMSO- d6)

5 ppm 11 '%r(f?H br. s.) 10.12 (1H s) 9.99 (1H, s) 8.04 (1H d, J=5.47 Hz)

7. 91 (1H/CQ,(PTSBKLO Hz) 7. 71+4+2H,d, J=8.93Hz) 7.52 (1H, d, J=5.37 Hz) 7.37
4@(2H m 7.33 (1H dd, J=3.25, 2.61 Hz) 6.85 (1H, d, J=5.42Hz) 6. 46

(lH d, J=3.49, 1.88 Hz) 1050 (p70S6K) 25 36.

3-(1H Pyr415031()II-z,PSLr@pﬁay?r-b]anidim:4wlaamm~)db1i0[3lrrﬁr@pheaféomica¢iddﬁ¢§acewl-a©12dl-

(4- et howﬁ@_@(ﬁm;mge

- C(Hx?/

15 A solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-
benzylamino-ethyl)-amide(95 mg, 0.24 mmol), diisopropylethylamine (84 uL, 0.49 mmol)
and acetyl chloride (25 uL, 0.37 mmol) in tetrahydrofuran (2.0 mL) was stirred at room
temperature for 18 h. The solution was concentrated in vacuo then purified by ISCO
Companion (silica, 10% methanol, methylene chloride, 1% ammonium hydroxide) to

20  afford 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(acetyl-
benzyl-amino)-ethyl]-amide(25 mg, 24%). LCMS (ESI) 434 (M+H) 1H NMR (400 MHz,
DMSO-d6) & ppm 11.56 (1H, br. s.) 10.16 - 10.43 (1H, m) 8.15 (O H, t, J=5.00 Hz) 8.02
(1H, t, J=2.71Hz) 7.72 - 7.86 (1H, m) 7.44 - 7.54 (1H, m) 7.13 - 7.39 (6 H, m) 6.83 (1H,
dd, J=12.23, 5.49 Hz) 6.36 - 6.50 (1H, m) 4.49 - 4.61 (2H, m) 3.34 - 3.50 (4H, m) 1.91 -

25 2.19 (3H, m)

ICso (p70S6K) “++7

46. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(thiophen-3-
ylmethyl)-amino]-ethyl}-amide
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Thi s conpound was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tertwbaoylolg®ber usi ng 4-net hoxyaniline instead of PCT/US2010/042844

1- BOC 3-am nopyrrolidine. LCM5 (ESI) 365 5 (MtH) 1H NVR (400 MHz, DMSO d6)
5 ppm 11.51 (1H, br. s.) 10.14 (1H, s) 9.73 (1H, s) 8.00 (1H, d, J=5.42Hz)
7.85 (1H, d, J=5.42Hz) 7.44 - 7.55 (3H, m 7.29 (1H, dd, J=3.20, 2.71 Hz)
6. 89 (2H, J=8.98 Hz) 6.80 (1H, d, J=5.47 Hz) 6.42 (1H, dd, J=3.47, 1.90

Hz) 3.72 ' s) 1050 (p70S6K) 10 37.
3- (1H Pyr ] 13- K] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(4-fl uoro- y

ﬂg;HThi s conpound was prepared in an anal ogous manner
asS{[S(lH—Pyrro o[Fb s

15b] pyri di n- 4-yl no) - t hi opfenk- 2- car bonyl Fam no} - pyrrol i di ne-1-car boxylic
acid tert-butyl ester using 4-fluoroaniline of 1-BOC- 3-am nopyrrolidi ne
LCVB ( ES Thjs @oiboliMrtas prpbihda i 46Qna¥b§outh/B{aed6$ 31 rpmyrr&alb[wbloizhﬂmm S.)

2064 Siitagito Jugbhdre g edhoRy agh By Demdyrod ey Fuhaiied wstgd 15 o5

2. 66 Hz) thogdr@nelatboxaldehyde Bidtda) oB48rﬂetf(okl;»~lbedzaldl@h5ddlZClviB) EE(I)E'B%Q{I\/I@IHI)-I dad,
J=3. 4 6
3 1oy OV A T igy PO TP 152 Db el A2 P9 1 P08 R ™)
( 3- met hoW’(&HIyd,)J:ism%‘la 256 (1H,, S=5.appnumel (s dpr Laa3ed.o8 Mzam.3anéH ogous
manner as, 3- 2
0] pyr 1 d RO @B 492 I AIRIATET: vl RRHE B8Pboxyl i c
aci d ter t(iud, yk548HEYG. 4(3;(1mg d8; sast 4o A6HE) he7 (2Hsts¢a£$40§2H d, J=5.76 Hz)
1- BOC- 3- (%Hyggpébg pe. LOVB (ESl) 365 (MrH) 1H NVR (400 Mz, DMBO-d6) 5
ppm 11.55 {1 ¥2)10.06 (1H, s) 9.83 (1H, s) 58.03 (1H, d. J=5.42Hz)
7. 901@1FHCQ (PBKI2HzZ) 7. 494, d, J=5.42Hz) 7.32 (1H, dd, J=3.51, 2.44Hz)
7.20 - 7.30 (3H, n) 6.81 (1H d, J=5.42Hz) 6.68 (1H, dt, J=7.42, 2.12Hz)
6.47 (1H, dd, J=3.56, 1.90 Hz) 3.74 (3H, s)

47. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(bis-furan-3-

ylmethyl-amino)-ethyl]-amide

15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-
furaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 462 (M+H) 1H NMR (400
MHz, DMSO-d6) 6 ppm 11.52 (1H, br. s.) 10.25 (1H, s) 8.02 (1H, d, J=5.42Hz) 7.94 (1H,
t, J=5.78 Hz) 7.78 (1H, d, J=5.42Hz) 7.56 (2H, s) 7.54 (2H, t, J=1.64Hz) 7.46 (1H, d,

20  J=5.47 Hz) 7.31 (1H, d, J=2.83Hz) 6.80 (1H, d, J=5.42Hz) 6.43 (3H, dd, J=3.54, 1.98 Hz)
3.33-3.46 (6 H, m)

ICso (p70S6K) ‘7

48. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(2-
25  trifluoromethoxy-benzylamino)-ethyl]-amide
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1050 (p70S6K) ++ 1040.
3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
[ 2- (4- metwoxyt/d@ern2yl am no) - et hyl ] - am de To a sol uti @aTafS2010/042844
3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid (2-
am no-ethyl)-am de (45 ng, 0.13 nmol ), 4-nethoxy benzal dehyde (16 uL, 0.13
mml ), 15and gl acial acetic acid (8 uL, 0.13 nmmol) in nethanol (1 nL) was
added sodi triacetoxy borohydride (84 ng, 0.4 mml) portionw se. The
sol ution Was/stirred at 50 C for 18 h. The sol ution was absorbed onto
Celite angl/p ifli e by | SCO Conpanion (silica 0-10% net hanol, nethyl ene
chl ori de, "9 j dioxide) to afford

pﬁi N 4- m no) - t hi ophene- 2- carboxylic acid
[ 2- (4- et hoxy- 2 enzyl am hyl ] am de (56 ng, 75% LCMS (ESI) 422
(MtH) 1H NMR (400 MHz, DMBO 5 ppm 10.26 (1H, br. s.) 7.98 - 8.07 (2H,
m 7.77 (1H d, J=5.47 Hz)CF?.46 (1H, d, J=5.47 Hz) 7.30 (1H, d, J=3.32Hz)
7.19 (2H, d, J=8.59 Hz) 6.76 - 6.84 (2H, m 6.43 (1H, d, J=3.51 Hz) 3.69
(3H, s) 3.60 (2H, s) 3.33 (2H, g, J=6.25Hz) 2.61 (2H, t, J=6.64Hz) 1C50
(p70S6K) Tas apmpound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

(2 oy P A S cpar e
i n anSandlrifgeiadeinaxnbenzaieldyqelipstpgd pé-ﬁ[emosybfmpﬂde@wﬁ-m S (ESI) 476
yl am no) {hj AR r &6 26|
[ 2-(4- rret@ob@%enzy%%‘g ’i%'\{lﬁgl _B%Pr&g 1(Jsszl 15’ Br_. S%B?'rzf ;ﬂb%gf%oggl’hehyde
i nst ead oFESH4HE Ok (1 H End=l-4RHA) de7LONSI,(LESI4RHZDB 58 MHH)Ad1 #=E\MR 2( 170 tz) MHz
250 ) TR et e Tl Aot ol 0 i Pl
J=5. 47 Hz1)93ﬂz%@-7bima)@}ssJ’ﬁzet%@;H,m)ﬁaaﬂzo?Hyt.,d%-@asz)d, J=5.42Hz) 7.39 (1H,
d, J5§. 71Cmb70@6?<§) (1H d, 4z2-64Hz) 7.20 (1H, ddd, J=7.47, 4.91, 0.90 Hz)
6.80 (1H, c? J=5.47 Hz) 6.42 (1H, dd, 10J=3.49, 1.98 Hz) 3.78 (2H, s) 3.36
(2H, q, J=6.12Hz) 2.68 (2H, t, J=6.83Hz) 1050 (p70S6K)

49. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-methoxy-

benzylamino)-ethyl]-amide

HNT
H @]
N DN N
=/ = H _K
S \_Q
OMe

15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-

methoxybenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 422 (M+H)ICs

(p70S6K) ‘7

20 50. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-
trifluoromethoxy-benzylamino)-ethyl]-amide
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42. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2-am no-ethyl)- NH2 am de 15A sol ution of

3- (1H pyrwol20{12012000] pyri di n- 4-yl am no) t hi ophene- 2- car bomgir/ushé10/0u28e4 (2. 4 ¢,
7.7 mmol ), tert-butyl-2-amno ethyl carbamate (1.9 g, 11.6 mwol ), and

di i sopropyl ethylamne (4.0 nL, 23.1 nmml) were conbined in acetonitrile (40
m.) and stirred at roomtenperature for 18 h. The solvent was renoved under
reduced pr ure and the crude naterial was partitioned between water and

i n nmethyl ene 20chl oride. The aqueous | ayer was basified with
1IN NaCH any tHacPed wi th nmethyl ene chloride. The organic |ayers were
conbi ned, Nﬁﬁi_ﬂ5|un1sulfate filtered and concentrate in vacuo.
The resi due mas u i 1 Compani on (silica, 0-10% nethanol,

met hyl ene chl oride; 1% a hydr oxi de) to afford (213-(1 H pyrrolo[2, 3-
b]pyridine-4-y|anino)-thiophene 2- car bonyl Fam no}-ethyl)-carbam c acid
tert-butyl ester 25(1.0 g, 33@@(%%hﬁ (ESI) 402 (M+tH). Hydrogen chlori de

4.0 M f

(5 (a1 SEroBHE RS prtomrddin 27 S MECPAC ST P RORIEEERUARA o) et
yl)- canksaime- tbl@bhlertee& @arb@pwq: a@ét{%ﬂ metoxyrgenzylaminaysiylliamidevsiahddr of ur an
(11 m) %ﬁ.ﬁu&r&h(g{hgrl Ben z&ﬁb%@&@iﬂ?@é@%fﬁ-ﬁe}@ ¥§§n£&1deﬂ9&e [Efia! (Eaf)47Br eci pitate

was filtered an vacuumto a
3- (1H5Pyr(M@Hb 4 NMB1490r Midz,riPMSQtaird pein- 118 20(3 he hie s2-18 201 diys)i8c04a(d Helt, ( 2-

VO, 252‘15%%6%@?’3@ E%?-“%ﬁﬁé*‘ o bty SISME LaP RV ASPEER.
8.05 - 87139(1 HOI 9/ . 7P.\¢z) 7-267- QA5 rﬁ187(1i110d,(4t=|1|96dﬂz 68931829, 2. 54Hz) 7. 29
- 7.35 (1548206 87 (1H o, 3.4 1)00 Hz 3.74 (2H, s) 3.35 (2H, q, J=6.35Hz) 2.63 (2H,
{, J=6.49 Hz)
10 ICsp (p70S6K) ‘7

CD

51. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-
trifluoromethoxy-benzylamino)-ethyl]-amide

HNT
H O
N )N N
=/ = 1 K
XS

15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

OCF

3

ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 4-
(trifluoromethoxy)benzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 476
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.52 (1H, br. s.) 10.25 (1H, s) 8.04 (1H, 1,
J=5.52Hz) 8.01 (1H, d, J=5.42Hz) 7.77 (1H, d, J=5.47 Hz) 7.46 (1H, d, J=5.42Hz) 7.42
20 (2H, d, J=8.69 Hz) 7.29 (1H, d, J=2.54Hz) 7.23 (2H, d, J=8.44Hz) 6.79 (1H, d, J=5.42Hz)
6.43 (1H, dd, J=3.47, 1.90 Hz) 3.70 (2H, s) 3.35 (2H, q, J=6.49 Hz) 2.63 (2H, t,
J=6.52Hz)
ICso (p70S6K) ‘7

25  52. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-
trifluoromethyl-benzylamino)-ethyl]-amide
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6.67 - 6.78 (1H, m 3.41 - 3.51 (2H, m 2.93 (2H, q, J=5.99 Hz) 1050
(p70S6K) 1043.

R-[ 3- (1H-Woretl@f@9 3- b] pyri di n- 4-yl am no) -t hi ophene- 2- cCbANYI100H428d4 d

(2- hydroxy-1- phenyl-ethyl)-am de] 15This conpound was prepared in an
anal ogous manner as 3-{[3-(1H Pyr rol o[ 2, 3-

b] pyri di n-4-yl am no) - t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic

acid tert yl ester using (R)-2-phenylglycinol instead of

1- BOC 3- n pyrroI|d| ne. LCM5 (ESI) 379 (M+tH) 1H NMR (400 MHz, DMSO-d6) 5
ppm 11. 51 1 .) 10.15 (1H, s) 8.33 (1H, d, J=8.00 Hz) 8.00 (1H, d,
J=5. 37 Hz N:I—\_HS 37 Hz) 7.45 (1H, d, J=5.42Hz) 7.32 - 20 7.37
(2H, m 7. 25 - ?g.( H, - 7.24 (1H, nm 6.76 (1H, d, J=5.52Hz) 6.39
(1H, dd, J=3.56,790 Hz)@ﬁ%d, J=7.69, 5.66 Hz) 4.92 (1H, t, J=5.71
Hz) 3.58 - 3.74 (2H m 1C50 (p70S6K) + 44,

8-2 [ ﬁ g 1Hmdoﬂip@bﬁd &abbfbbéiddiilﬂaﬁaﬁéla@dm%aﬁrf& aphqmrep&rr@@[mmplyhd:gaci d
((am:an g928§¥%%%éag3§enfé - Fy Q%@'}.ﬁ AP ?%l r[r1§t-L§xy benanmmo evha?] apmlggasrlﬁg g noan

b] pyri di ritriflugtbmeihgiderizaidomfuenieing-insasdudet - heimbxoderasiieydediCms IESIar boxyl i ¢

S Bocs. dRP b FNRIR Ho et B aleBT S bt drad O bR 8260 a9 8 B de) 5
gpgl lléHg)lﬂ(IJﬂ-u 566 HS). éoﬂmﬂ? (847 53) B7BAH AHL5R7 Ei)?%swezig H8m(7))03(71I(-IZHd
M 7.25 57%’%’1[5%%:3'”% Qg,g,j;% 3%2353%@97’6 ?Hzgg%jaé 47 Hz) 6. 39
(1H dd, 532M9)643 B3HzY, 53081, ( BeHz) 8l77 J2H.s7 8 353259q Hz.28HH2 63 12H, t,

J=5. 73Hz)J=g_.5§z|Z)- 3.76 (2H, m 1050 (p70S6K) 10

10 ICsp (p70S6K) ‘7

53. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(furan-3-
ylmethyl)-amino]-ethyl}-amide

HNT
I
S \_@
=
15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-
furaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 382 (M+H) 1H NMR (400
MHz, DMSO-d6) & ppm 11.49 (1H, br. s.) 10.25 (1H, s) 7.93 - 8.05 (2H, m) 7.75 (1H, d,
J=5.37 Hz) 7.52 (1H, t, J=1.61Hz) 7.46 (1H, d, J=0.68 Hz) 7.44 (1H, d, J=5.42Hz) 7.28
20 (1H, dd, J=3.20, 2.66 Hz) 6.77 (1H, d, J=5.42Hz) 6.38 - 6.43 (2H, m) 3.49 (2H, s) 3.30 -
3.35 (2H, m) 2.60 (2H, t, J=6.49 Hz)
ICso (p70S6K) ‘7

54. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(1H-pyrrol-2-
25  ylmethyl)-amino]-ethyl}-amide
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45. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (acetyl - benzyl am no)-ethyl]-am de 15A sol ution of

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xXy¥IUiSeo1a0# 2844 2-
benzyl am no-et hyl )-am de(95 ng, 0.24 mmol ), diisopropylethylam ne (84 uL,
0.49 mmol ) and acetyl chloride (25 uL, 0.37 nmO01) in tetrahydrofuran (2.0
m.) was stirred at roomtenperature for 18 h. The solution was concentrated
in vacuo t purified by | SCO Conpanion (silica, 10% net hanol, methyl ene
chl ori de,"™%/ammoni um hydroxi de) to 20afford

3-(1H Pyrﬁ‘ 3- K] pyridin-4-yl am no) -t hi ophene-2-car boxylic acid
[ 2- (acety en —ng;Het hyl ] -am de(25 ng, 24% . LCMS (ESI) 434 (M+H) 1H
NVR (400 MHz, déj 6 (1H, br. s.) 10.16 - 10.43 (1H, m 8.15

(0 H t, J=5.00 ™5 8. 02( 1l J=2.71 Hz) 7.72 - 7.86 (1H, m) 7.44 - 7.54
(1H, m) 7.13 - 7.39 (6 H, m &.83 (1H dd, J=12.23, 5.49 Hz) 6.36 - 6.50

E 1H, rr)K) 4I'hi%9<:omp4>uﬁdwé2 btepaleddn 34 analdg&@f3 roddmer a3 34119-PyrroREZ3-bPpylid4- m) | C50
p70S6

3- (1H Pyry!%’f '6‘{ JFhigehGyr FAPRYAS §Fd i (o ePRNG BRI S E:aM P% UHEY o

{2-[ (t hi gyhelre-Garbytamsthipge nsiead nbil-n&ﬂﬂrqxb/}oeamldm]yde ITeMS (EShBYarid-+wasHpr epar ed

;Paﬁlnggg‘ﬂnﬁﬁgzgﬁéﬂ@ Qﬁggﬁbc@igﬁopg %HlHO 26318 h 95 $10.31 (1H, ) 8.00

[ 2- (4- met lacovy(elaemxylmrn Y, -Jes hyHiyzam (&, ds i BHZ)hS Dok decasae alsdehy de

DV d6) ) BRI & Y-PIRRRLE 5L e%e LS Capl it o kg PR il 775
(1H, d, IE5-2e4) 5782465 86LHH, dh) 30645(2428§20.6F ( 241-2t(JL—BL47dwﬁz, J=4.93, 2.98 Hz)
7.30 (lHiCSEgWQz%_%%ZQ 2.66 kg) ,7.24 (1H, dd, J=2.78, 1.03Hz) 7.05 (1H dd,

J=4.91 80 (1H, d'"1=5.42Hz) 6.43 (1H, dd, J=3.44, 1.93Hz) 3.67
(2H, 1§) 3.34 (2H, d, J=5.76 Hz) 2.64 (2H, t, J=6.54Hz) 101050 (p70S6K) 47.

3- (1H Pyrxz0 \Y:

[2- (bi s oLl T bR AB Ml b AREECRRRE BOTH LA | o e
in an andsleomtmmna]mhyl} -a18id8- (1H- Pyrrol o[ 2, 3- b] pyri di n- 4-

yl am no) -t hi ophene- 2-car boxylic acid

[ 2- (4- met hoxy- benzyl ami n thyl]-am de using 3- fural dehyde instead of

zal dehyde L (ESI') 462 (M+H) 1H NWVR (400 MHz, DVBO-d6) 5 ppm
.) 0.25 ({{H, s) 8.02 (1H, d, J=5.42Hz) 7.94 (1H, t, J=5.78
AN NtZtE) 7.56 (2H, s) 7.54 (2H, t, J=1.64Hz) 7.46 (1H, d,

G

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

11.52 (1H
Hz) 7.78 [

15  ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-
methylbenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 510 (M+H) 'H
NMR (400 MHz, DMSO-ds) & ppm 11.45 - 11.54 (1H, m) 10.33 (1H, s) 8.00 (1H, d,
J=5.27 Hz) 7.87 (1H, 1, J=5.66 Hz) 7.77 (1H, d, J=5.47 Hz) 7.48 (1H, d, J=5.47 Hz) 7.23 -
7.32 (1H, m) 7.05 - 7.16 (2H, m) 6.95 (1H, d, J=6.25Hz) 6.82 (1H, d, J=5.47 Hz) 6.37

20 (1H, dd, J=3.51, 1.95Hz) 3.50 (4H, s) 3.34 - 3.43 (1H, m) 2.51 (1H, t, J=6.54Hz) 2.18
(2H, s)
ICso (p70S6K) “++7

56. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-methyl-
25  benzylamino)-ethyl]-amide
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20J=5.47 Hz) 7.31 (1H, d, J=2.83Hz) 6.80 (1H, d, J=5.42Hz) 6.43 (3H, dd,
J=3.54, 1.98 Hz) 3.33 - 3.46 (6 H m 1C50 (p70S6K) 48.

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo1aou2s44 2- ( 2-
25t ri f1 uor omet hoxy- benzyl am no) - et hyl ] - am de CF30 Thi s conpound was
prepared in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2- car boxylic acid

[2-(4-meth -benzyl am no) - et hyl ] - am de using 2-

5(trifl udt thoxy) benzal dehyde i nstead of 4-nmethoxy benzal dehyde. LCM5S (ES
1) 476 ( M+ I—HN (400 M—lz DMSO- d6) 5 ppm 11.52 (1H, br. s.) 10.28 (1H,
s) 8.05 (i‘ . VM= .01 (1H, d, J=5.42Hz) 7.77 (1H, d, J=5.42Hz)
7.58 (1H, dd, 36“6H2 7N 47(1H d, J542Hz)725-7.39(4H,n)
6.80 (1H, d, J= N4 7 Hz) 6. dd, J=3.49, 1.93Hz) 3.76 (2H, s) 3.33 -
3.42 (2H, n) 2.65 (2H, t, J=6. Hz) 101050 (p70S6K) 49.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

[2-(3- nerrfh@@daﬁmydjwasp@)oa@dhwbhaa@rb s rhlMinet 8 Bi(SHEgBRIEEILEdIRUepar ed in

spa?ﬁnﬁlo? (SB Elﬁgﬁ@ei%?qgéwﬂlggmg met%ox;l Bgnzy%mmo )-ethyl]-amide using 3-
[ 2-(4- netrmwwbmﬁwhm@méaoe@fhwnbmam ﬂ@zutdleﬁgje'iCNﬂST(BS ybemzaidehyde

T e e e
trifl uorQ’mE;t(hBIXd LSNZyHA M 4401 Hell hyds] 27ama) drees - 7.32 (1H, m) 6.93 - 7.17 (2H, m)

6.78 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.51, 1.76 Hz) 3.61 (2H, s) 3.31 - 3.36 (2H, m)

2.60 (2H, t, J=6.54Hz) 2.22 (3H, s)

ICso (p70S6K) ‘7

10
57. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-
benzylamino)-ethyl]-amide

HN
4 H Q
N )N N
= N \_K

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
15  ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-

chlorobenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 426 (M+H) 'H

NMR (400 MHz, DMSO-ds) & ppm 11.50 (1H, br. s.) 10.43 (1H, s) 10.26 (1H, s) 7.94 -

8.11 (1H, m) 7.72 - 7.80 (1H, m) 7.37 - 7.52 (1H, m) 7.18 - 7.33 (1H, m) 7.05 - 7.14 (1H,

m) 6.75 - 6.85 (1H, m) 6.36 - 6.44 (1H, m) 3.70 (2H, s) 3.31 - 3.38 (2H, m) 2.62 (2H, t,
20 J=6.44Hz)

ICso (p70S6K) ‘7

58. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(2-fluoro-
benzylamino)-ethyl]-amide
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OCF, This conpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (4- metwoxytian@y| am no) - et hyl ] -am de usi ng 3- PCT/US2010/042844
(trifluoronethoxy)benzal dehyde i nstead of 4-nethoxy benzal dehyde. LCM5 (ES
) 476 5(M+rH) 1H NVR (400 MHz, DMBO-d6) 5 ppm 11.52 (1H, br. s.) 10.29 (1H,

s) 8.04 (1H, t, J=5.56 Hz) 8.01 (1H, d, J=5.42Hz) 7.77 (1H, dd, J=5.42,
0. 15Hz) 7, (1H, d, J=5.37 Hz) 7.39 (1H, d, J=7.76 Hz) 7.26 - 7.35 (3H m
7.18 (1H™, 73=7.96 Hz) 6.80 (1H, d, J=5.42Hz) 6.42 (1H, dd, J=3.47, 1.90
Hz) 3.74 ,\s@ 5 (2H, g, J=6.35Hz) 2.63 (2H t, J=6.49 Hz) 101050

f

96

3!
(p70S6K) H Mz 3-b] pyridi n-4-yl am no) -t hi ophene- 2- car boxylic
acid [2-(4- tri ‘u ro yl am no) - et hyl ] -am de 15Thi s conpound
was prepared in Sanal ogok—@er as 3-(1H Pyrrol o[ 2, 3-b] pyri di n- 4-
yl am no) -t hi ophene- 2-car boxyl C acid
[ 2- (4- met hoxy- benzyl am no) - et Fhyl ] - ami de using 4-

(trifl uorpRELRMGYN @@/?ég}e%@dqﬁ‘ah '&ﬁ&lsg@s%aﬁ%e?ﬁ& Bg%‘ F?ﬁ‘r%gﬁ ﬂ%ﬁ%ﬁ&%n LOVB (ES

1) 476 (MrH) 1H NVR o§ 10. 25 (1H,
s) 8. 04 (ytammq -thigpimenesg-paroexytia agid [2- 4dmew195y hengyamin ﬁtf(yﬂramlde uga@sZzw Hz)

7.46 (1Hf|u9robénz‘%+d%% mZteéao?@-(‘r%lfﬁonbeﬂza?de@%ml\/?S?‘:93 4’rcb (MhH)JR2. 54Hz)
7.23 (2H, ) (1 1 723747, 1. 90

Hz) 3. 70“(“&5314%>)Mt§233\/|§@r416 PP 4469 1756 2H6'3‘ 196 (H, SJS@SE(?MZB | C50

(p7056K) 2538 Hz) 799(1H d, =547 Hz 7.75 (1, d, J=5.47 H2) 744 (1H, d, J=5.47 Hz) 7.37
3-(1HPyrrol o[ 2, 3-b i n-4- am no hene- 2- carboxylic acid [2-(4-

hi 0
trifl uor orfet2HyH. '@éﬁiﬁl irﬁor(db" @9 AP db' 4i08 -detfdnen) M§ (prehared in an

anal ogous._BRAMY 6a@é$H(dld+JEﬁ(B'i ol.64d Rz ﬁdﬁs.bd B, isfBB243.37 (2H, m) 2.62 (2H, 1,
yl am no) - th| oahene- - carboxylic aci

[ 2- (4- neth nzyI am no) -ethyl ] - am de using 4-

(tri flbuon@mpme)@enzal dehyde, i di ne i nstead of 4-nethoxy benzal dehyde. LCVB
(ES I') 5460 (M+H) 1H NWVR (400 MHz, DMSO-d6) 5 ppm 11.52 (1H, br. s.) 10.25
(1H, s) 8.05 (1H, t, J=5.66 Hz) 801(1H d, J=5.47 Hz) 7.77 (1H, d, J=5.27

Hz) 7. 58 58, 84 I-Q-Pk‘r,rolﬁp,szb]ﬁﬂidin-lyﬁﬁnil(l(%l'thioﬁl)en%rzq@arbd*;klic deid =K 14didr)-57. 30 (1H,
d, J=3.17 Hz) 6, 79 151, d %;5.5%2) 6.43 (1H, dd, J=3.44, 1.93Hz) 3.77
(2H, s) dm@hylramingl-etiukadigs )y 5 63  (2H, t, J=6.52Hz)

N

HNT
/\
SENUY
N

/

15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using
indole-5-carboxaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 431 (M+H) "H
NMR (400 MHz, DMSO-ds) & ppm 11.49 (1H, br. s.) 10.93 (1H, br. s.) 10.27 (1H, s) 7.96
-8.06 (1H, m) 7.75 (1H, d, J=5.47 Hz) 7.41 - 7.51 (1H, m) 7.22 - 7.31 (1H, m) 7.02 (1H,

20 dd, J=8.30, 1.46 Hz) 6.78 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.51, 1.76 Hz) 6.30 (1H,
dd, J=2.54, 1.56 Hz) 3.73 (2H, s) 3.33 (2H, d, J=5.86 Hz) 2.64 (2H, t, J=6.25Hz)

ICso (p70S6K) ‘7

60. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(2-methoxy-
25  benzylamino)-ethyl]-amide

68



101050 (p70S6K) 53.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

{ 2- Rf ur arw@-201/aredohy| ) - am noFet hyl }-am de 15Thi s conpo®ad/Gsaslopsspar ed in
an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n- 4-

yl am no) -t hi ophene- 2- car boxylic acid

[ 2- (4- met hoxy- benzyl am no) - et hyl ] -am de usi ng 3- fural dehyde instead of

4- et hoxy zal dehyde. LCM5s (ESI) 382 (MtH) 1H NMR (400 MHz, DWVSO d6) 5 ppm
11.49 (1HN\br) s.) 10.25 (1H s) 7.93 - 8.05 (2H, m 7.75 (1H, d, J=5.37
Hz) 7.52 N tH JRL. 61Hz) 7.46 (1H, d, J=0.68 Hz) 7.44 (1H d, J=5.42H)
7.28 20(1 ‘ 2,466 Hz) 6.77 (1H, d, J=5.42Hz) 6.38 - 6.43 (2H, m
3.49 (2H, s) 3 3 39_5—“4 2.60 (2H, t, J=6.49 Hz) 1C50 (p70S6K)

54. 3-(1H Pyrrol 8 3- b] pyr -yl am no) -t hi ophene- 2-carboxylic acid
{2-[(1H pyrrol - 2- 25y| met hyI) am no] et hyl }-am de This conpound was
prepared in an anal ogous mifffer as 3- (1H Pyrrol o[ 2, 3- b] pyri di n- 4-

yl am no) |
L2 e D P o s T oLl R i

|nstead dfamnqiéhlﬁﬁwet?ew @wé%%@l%@vsetﬂempem wwmhyﬂﬁnﬁdwwq 200 MHz,

DVBO- d6) e Iﬁ)@gbéﬂza@% Jdé‘lnst@éd of4 he%x?ﬁeﬁz]ahﬂeh%e LEME ﬂ_:@I &éZQI@quH §) 8.00 -
8. 07 %ZHQ\I 31 (1H, dd,

J=3.2 %MBZQM§QW6 @ppmﬂg 5)@2(F-H)bf63$70276”$28 @m “r‘bt é=521%6 02+, dd,

% 234?2H17 9t?98(1|:lz &97 rgz}?()?go(q HJ%S—@M%EI 4352(1H 3, £8 74 783 -F L (ALH )

3- (1H Pym)ol-bi 27 ?-1 bﬂ"bw |Gd9h(1lrL 9‘! &R sz)b*z teh%p%ﬁé%f@eﬁ B Acd=Ret d

{2-[Dbi s- (B sribohyh! b&ﬂ%&i)ﬁ W@HLT@’?@M sgﬁ.‘sﬁ‘?ZH Té?'s%ﬂ@ﬁp@“ﬂ@ 3pg) Pespared in
an anal o ous manner as 3- (1H Pyrrol of -b] pyri di n- 4-

15yl ani néFHtihiHodrRifRe- 2- car boxyl ic aC| d

[2 (410mat|d)& Ay7dBBRE Y| am no) - et hyl ] am de using 3- net hyl benzal dehyde i nst ead
- met hoxy benzal dehyde. LCM5 (ES1) 510 (M+tH) 1H NWR (400 MHz, DMSO-d6) 5

ppmll 45 - 11.54 (1H, m) 10.33 (1H, s) 8.00 (1H, d, J=5.27 Hz) 7.87 (1H,

t, J=5. 6®1I-t;)(1|7P7r?o|6[32+$ b]ﬂyndln-z yﬁ?nih&))thiapwe%eézlbbrb&ynda&d4i[(b¥r)dir¥323 - 7.32

(1H m 7,05 é%l—h rq 5 (1H, d, J=6.25Hz) 6.82 (1H, d, J=5.47 Hz)

6. 3 ylméthyl) amlno] thy de

HNT
/\
SES Y

15
This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-
pyridinecarboxaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 393 (M+H) 1H
NMR (400 MHz, METHANOL-d4) 6 ppm 8.51 (1H, d, J=2.20 Hz) 8.39 (1H, dd, J=4.91,

20 1.54Hz) 8.00 (1H, d, J=5.66 Hz) 7.80 (1H, dt, J=7.83, 1.87 Hz) 7.64 (1H, d, J=5.42Hz)
7.47 (1H, d, J=5.47 Hz) 7.33 (1H, dd, J=7.83, 4.91Hz) 7.24 (1H, d, J=3.56 Hz) 6.87 (1H,
d, J=5.66 Hz) 6.55 (1H, d, J=3.56 Hz) 3.80 (2H, s) 3.51 (2H, t, J=6.30 Hz) 2.79 (2H, t,
J=6.22Hz)
ICso (p70S6K) “++7

25
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20(1H, dd, J=3.51, 1.95Hz) 3.50 (4H, s) 3.34 -3.43 (1H, m 2.51 (1H, t,
J=6.54Hz) 2.18 (2H, s) 1060 (p70S6K)" 56.

3- (1H Pyrwol20{113s0b] pyri di n- 4-yl am no) - t hi ophene- 2- car b@KyIUseo 1002844

[ 2- (3- met hyl 25benzyl am no) - et hyl ] ami de Thi s conpound was prepared in an
anal ogous manner as 3-(1HPyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2- car boxylic acid

[ 2- (4- nEmOXYTFH}eylZMbam Hj]pyﬁ(m-hwla]mimﬁtdieph@ie%cz&boxw&: Byt e z@lodehyde i nst ead
of 4- et hax benzaltgq LCIVS (ESI') 406 (M+H) 1H 5NWR (400 WMHz, DMSO-d6) 5
ppm 11. 4é’et‘ fmigp-eylyanigers” (14 s) 7.96 - 8.06 (1H, m 7.75 (1H, d,

J=5. 47 44 (1H, d, J527 Hz) 7.25 - 7.32 (1H, m 6.93 - 7.17 (2H, m
6.78 (1H, J=5.47 Hz) 6.41 (1H, dd, J=3.51, 1.76 Hz) 3.61 (2H, s) 3.31 -
3.36 (2H, 40\ §0 t, J=6.54Hz) 2.22 (3H, s) 1060 (p70S6K) 10 57.

3-(1H Pyr|N 2, i dim 4-yl am no) -t hi ophene- 2- car boxylic acid
[ 2- (3-chl or obenzyT ami no)* am de Thi s conpound was prepared in an
anal ogous nmanner 5 3- (1H Py @o P, 3-b] pyri di n- 4-

15yl am no) - t hi ophene- 2- car boxyTic acid

2-(4-me i nst ead
e e o

ppm 12. 50'3mMine)-Rippheney2-gyboxylie 3¢id [<44-mgtng ylagyincy- '] agide ySipg dy 1y 7. 72

- 7.80 (llbbroatnzadéﬁyde ihstedd 6flhmenﬁox7béu8za|de71y3@|_(:me ES)) 4ﬂoQﬁ+H 1414 (1H, m

6.75 - 6.85 1 r% %& 3.70(22H, sg 3.31- 38 (2H, m

2.62 (2HNNR @QMH M )del)é@gm(b‘l "gbgg 10.25 (1H, ) 7.99 - 807(2H m)

3-(1H+ fF’Iyr7r7qﬂ (bHZd S{ngmcrzg ¢|467(1fH ¥, 3%, ngl)iz B OERe BE U25.22r Hetyd) 7DeaeHd,

[2-(2-T1upp EE S HY 15 42’th eam 1|9| dd, J=3.47, 1.95Hz) 3.65 (2H, s) 3.34 (2H,
10 d, J=5.86 Hz) 2.62 (2H, t, J=6.49 Hz)

ICso (p70S6K) ‘7

63. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-4-
fluoro-benzylamino)-ethyl]-amide

HNT

7 H O
N DR ol

N
= H \_K
S -

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

15

ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 3-

chloro-4-fluorobenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 444

(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.52 (1H, br. s.) 10.27 (1H, s) 7.99 - 8.07
20 (2H, m) 7.77 (1H, d, J=5.47 Hz) 7.52 (1H, d, J=7.91Hz) 7.46 (1H, d, J=5.42Hz) 7.29 (3H,

dd, J=1.24, 0.17 Hz) 6.80 (1H, d, J=5.47 Hz) 6.42 (1H, dd, J=3.47, 1.85Hz) 3.66 (2H, s)

2.61 (2H, t, J=6.59 Hz)

ICso (p70S6K) ‘7

25  64. (4-Amino-piperidin-1-yl)-[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophen-2-yl]-

methanone

70



hi s conmpound was prepared in an anal ogous manner as

1H Pyrrol o[ 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-car boxylic acid

(4- metwioxytiamwy| am no) - et hyl ] -am de using 2- fl uorolbemaskaeloyzsed i nst ead
4- met hoxy benzal dehyde. LCMS (ESI) 410 (MtH) 1H 5NVR (400 MHz, DMSO- d6)
ppm 11.46 - 11.56 (1H, n) 10.26 (1H, s) 8.03 (1H, t, J=5.56 Hz) 7.99 (1H,

FT
3-(
[

(0]
5
d, J=5.47 Hz) 7.75 (1H, d, J=5.47 Hz) 7.44 (1H, d, J=5.47 Hz) 7.37 -7.42
(

(

(

3

{

2.
f

H m 7. 7.30 (1H, m 7.19 - 7.26 (1H, m 7.05 - 7.12 (1H, m 6.78
H, d, Hz) 6.40 (1H, dd, J=3.61, 1.66 Hz) 3.70 (2H, s) 3.32 - 3.37
H m . 54Hz) 101050 (p70S6K) 59.
(1H Pyr i n-4-yl am no) - t hi ophene-2- car boxylic acid

[ (1Hi ndol- 5. met ) Nii no] - et hyl }-am de  15Thi s conpound was
prepared in an a ﬁogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n- 4-
yl am no) -t hi ophene- 2-carboxylic a
[ 2- (4- rretTlt‘?b%&P”tP@HE Y"éﬁPF‘F&?r%*t“Puﬁ‘P]a”%ﬁ@?}@ TR15§ 2% AdGrdHEQUDRal dehyde

i nst ead cmﬂpyﬁdmet Jﬂ@m;nobero'mbd@h;ddﬂadn%n(rﬁﬁb%rd@he(MaHboilyhb Mte{rﬁl&ﬁylM-lz
DVBO- d6) ppm 1 7.96

H -
8.06 (1H® P?[ “f'”% é‘i‘i—rgmlﬁmp@e@'”@??‘ﬂ‘i’)‘d 9&%68 Sia@ToPl')F?"%’W %’C'g% ES? 31 (1H,
™) 7,82 (GAPLu2AHH NS00 ik, SRS B s (260 (T, o) ¥636 11141 sa4in(dH dd,

0
=5 st TS0 Bt e et B et 7od e 12 O
[

1
1
2
2-

1H Pyra; L2022 H3y hibPyIH, di, D=Ae3HA1Bi3901H §) DPhene4 2t anbosy 12H; dagiabs

. anal ogBUe el ( Boms CER Py CHA BY 2. 3 bl pyr i di nod o P ePATea
yl am no) 1Chi(ordssnre- 2- car boxyd’i ¢ aci d

[ 2- (4-;,ret hoxy- benzyl am no) -et hyl ] -am de using 2- nethoxybenzal dehyde
instegd of 4-nmet hoxy benzal dehyde. LCM5 (ESI) 422 (MtH) 1H 5NMR (400 MHz,
DVSO- d6) 65. {@pBerkzylabino-dipkridin-1-yH-[3-( O pRvol§[2 13, b]syriod-DHafmlrd)-thiophlnR2-FF Hz)
7.99 (1Hr%e§h r%g 47 Hz) 7.75 (1H, d, J=5.47 Hz) 7.45 (1H, d, J=5.27 Hz)
7.23 - " m 7.13 - 7.21 (1H, m 6.91 (1H, d, J=8.00 Hz) 6.81 -6.87
(1H m 6,/ (1H d, J=5.47 Hz) 6.40 (1H dd, J=3.51, 1.76 Hz) 3.72 (3H s)
3 67 (2H, 3. 34 %ZH g, J=6.31 Hz) 2.65 (2H, t, J=6.35Hz)
Nd \
H
N

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

15  ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using (4-
Amino-piperidin-1-yl)-[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophen-2-yl]-methanone
instead of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-
ethyl)-amide andbenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 432 'H
NMR (400 MHz, DMSO-ds) 6 ppm 11.33 (1H, s) 8.93 (1H, s) 7.86 (1H, d, J=5.27 Hz)

20 7.70 (1H, d, J=5.27 Hz) 7.20 - 7.27 (3H, m) 7.11 - 7.19 (2H, m) 6.53 (1H, dd, J=3.51,
1.95Hz) 6.43 (1H, d, J=5.47 Hz) 3.90 (2H, d, J=13.08 Hz) 3.57 (2H, s) 2.91 (2H, 1,
J=10.84Hz) 1.63 (2H, d, J=10.35Hz) 1.04 - 1.15 (2H, m)

ICs0 (P70S6K) 4

25  66. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzylsulfanyl-
ethyl)-amide

71



101060 (p70S6K) 61.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

{2-[ (pyrivprzeB/o1yd0et hyl ) - am no] - et hyl }-am de 15 Thi s ®ORS0IG/ ¥4
prepared in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2- car boxylic acid

[ 2- (4- met hoxy- benzyl am no) - et hyl ] -am de usi ng 3- pyridi necarboxal dehyde

i nst ead of Agmet hoxy benzal dehyde. LCM5S (ESI) 393 (M+H) 1H NMR (400 MHz,
VMETHANCL-'d4) /5 ppm 8.51 (1H, d, J=2.20 Hz) 8.39 (1H, dd, J=4.91, 201.54Hz)
8.00 (1H, =5.6& Hz) 7.80 (1H, dt, J=7.83, 1.87 Hz) 7.64 (1H, d,
J:5.42FE)N w H =5.47 Hz) 7.33 (1H, dd, J=7.83, 4.91 Hz) 7.24 (1H,
d, J=3.56 Hz) 6. (1M, ﬁ,J:EZEG Hz) 6.55 (1H, d, J=3.56 Hz) 3.80 (2H, s)

3.51 (2H, t, J=6X38 Hz) 2. t, J=6.22Hz) 1C60 (p70S6K)"" 25 62.
3-(1HPyrrol o[ 2, 3-b] pyri di n-4-yi"am no) -t hi ophene- 2-carboxylic acid

[2-(4-fl %fs%ﬂ%ﬁh@(ﬁa@?be‘pﬁ@&%h bn %ﬁ&legousTrhme?agregmqbywa@[m-swﬁ@ml n an
anal ogous manner, as 3-(1H Pyrrol o[ 2, 3-b] p%/rl di n-4-
5yl anmi noYlaHiQpRieReNe-+ 63BNt Aeid &&-pppino-ethyl)-amide using 2-

2-(4-me ; ' i i nst ead
e S

ppm 13, 5409 {)M+HhH NMR (496 Mitz, P 519@941-5%.(67 br- ), 1953 710738 (1HHm)d,
J=5. 42Hz)g ob. 481 { UEb 66 HzY &0 47, JL5.3% HePYl7e HH, o) 555 42 HzP7 88HR)5171Q6 (2H, t,
J=8.91 Hz) 6.79 (IH d. J=b 42t7) 6. 43 (IH dd, "J=3.47," 1. 95Hz%) 3. 65 (2H,
s) 3.34 (M- 190636 kb e 8§ M de=54H; 1216.43 06!, 49, 19)42 18802\ H708bk)  63.
3- (1H Pyrgy 9l38l- 2,43 (RHpMG b S n-2%ay(pANINO) - t hi ophene- 2- car boxylic acid
[2-(3-chl Qro-4-_ f] uoro-benzyl am no)-ethyl]-am de 15

[ 50 (p7086K) ++

10
67. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (3-amino-propyl)-

amide

HN™
= ije&\H_\L_\
S NH,

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
15 ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using 3-(Boc-amino)-

propylamine instead of tert-butyl-2-amino ethyl carbamate. LCMS (ESI) 316 (M+H) 'H

NMR (400 MHz, DMSO-ds) & ppm 12.47 (1H, br. s.) 10.84 (1H, s) 8.66 (1H, t, J=5.56 Hz)

8.04 (1H, d, J=6.83Hz) 7.87 (3H, d, J=5.27 Hz) 7.36 - 7.42 (1H, m) 7.30 (1H, d, J=5.27

Hz) 6.81 (1H, br. s.) 6.67 (1H, d, J=7.03Hz) 3.23 (2H, q, J=6.44Hz) 2.66 - 2.82 (2H, m)
20 1.67-1.81(2H, m)

ICso (p70S6K) “++7

68. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzyloxy-
ethyl)-amide
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Thi s conmpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (4- metwoxytian@y| am no) - et hyl ] -am de usi ng 3- PCT/US2010/042844

chl or o- 4-f | uor obenzal dehyde i nstead of 4-nethoxy benzal dehyde. LCMS (ES I)
444 (MFH) 1H NMR (400 MHz, DMSO-d6) 5 ppm 11.52 (1H, br. s.) 10.27 (1H, s)
7.99 - 8.07 20 (2H, m 7.77 (1H, d, J=5.47 Hz) 7.52 (1H, d, J=7.91 Hz) 7.46
(1H, d, J- ~d2Hz) 7.29 (3H dd, J=1.24, 0.17 Hz) 6.80 (1H d, J=5.47 Hz)

6. 42 (1H d,/ J=3.47, 1.85Hz) 3.66 (2H, s) 2.61 (2H, t, J=6.59 Hz) IC50
(p70S6K) 2 4- i no-pi perid

in-1-yl)-[3: =\ 2,3-b] pyridin-4-ylamino)-thiophen-2-yl]- nmethanone

Thi s conpound r epar in anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
)-thi opﬁs@ car bonyl Fam no} - pyrrolidi ne-1-carboxylic
c-

b] pyri din-4-yla
acid tert-butyl ester using 4- am nopi perdi ne i nstead of

1- BOC 3- i OVEG: d6
5 ppm 123@23?6%@60%% Wb gi% aLe@'Yﬁaﬁ Eﬁélb &Jsfiﬂﬁnrb%k% ##FNNB% ﬂ@gw n-4 )

J=7. 03Hz y/lamiga)- tb'?PherG293ff§°>0’90 P-@si 2ra®§‘0 et'?Y')s@mPQHJS'%) 7.15 (1H, d, J=5.27

HZ) 6.53 Ibédi'yloﬁy etﬁaﬁarﬁﬁb’lﬁstéﬁdﬁﬁtérﬂb&tyl@ ar%m%JethyI 8ar84méﬂaHLCMB E8§%9(32H d,
96 HZ 7086K])+ 10 65.

(4 Beﬁzyl gé('ﬂd"hd‘-' b'M%?“ioel le/ggo‘[d@ 5(@:"—11 Eﬂ/ﬁﬂ 61"(')[b2 ;STIH] %‘&/Wl"ﬁlﬁ)na A5 {\F4®) no) - t hi o

phen- 2- y]gg tb%ﬁ%rl@ Hz'W?% (QPI”@OJUBCbW}@z% 7pf4e(pp|r @dysmm& @l ogeugHRNNEr  as
3-(1HPyrrol e-2- arboxyllc acid

(2 (4 met”P?cﬁ(V{ Gy YRATHOR) Sl T diRes ) (@ Sk v o1 (b 11 3.95

1-y1) 43,[4}(Q|L|I-Im yrrol o[ 2, 3-b] pyridi n-4-ylam i no)-thi ophen-2-ylFnmet hanone
| nstead éﬁ _; Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i c
acid (2- i e ) am de antifenzal dehyde i nstead of 4-nmethoxy
benzalpdehyde. LCM5 (ESI) 432 1H NVR (400 MHz, DIVBO d6) 5 ppm 11.33 (1H, s)
8.93 (1H, =5.27 Hz) 207.70 7 Hz) 7.20 - 7.27
(3H, ( sord By @Slel'%fr &Hy“%n-ézﬂam%) fachenes 5 b%ﬂ'@éﬁaf% 6. 43)(1H d,
J=5. 47 Hphedyl@thaadsulfonyl-2edB-ad8ddiz) 3.57 (2H, s) 2.91 (2H, t, J=10. 84Hz)
1.63 (2H, d, J=10.35Hz) 1.04- 1.15 (2H, m 1C50 (p70S6K) +

HNT
N/ \
AN

To a solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-
15  benzylsulfanyl-ethyl)-amide (50 mg, 0.12 mmol) in chloroform (1.0 mL) was added m-
chloroperbenzoic acid (82 mg, 0.37 mmol) and stirred at room temperature for 1H.
Aqueous sodium bicarbonate (saturated) was added to the solution. The layers were
separated and the aqueous layer was extracted (2x) with methlyene chloride. After
concentration the residue was purified by ISCO Companion (silica, 0-10% methanol,
20  methylene chloride, 1% ammonium hydroxide) to provide 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-phenylmethanesulfonyl-ethyl)-amide (54 mg,
31%). LCMS (ESI) 441 (M+H) "H NMR (400 MHz, DMSO-ds) § ppm 11.53 (1H, br. s.)
10.26 (1H, s) 8.31 (1H, t, J=5.86 Hz) 8.01 (1H, d, J=5.27 Hz) 7.78 (1H, d, J=5.27 Hz)
7.47 (1H, d, J=5.47 Hz) 7.27 - 7.43 (4H, m) 6.83 (1H, d, J=5.47 Hz) 6.42 (1H, dd, J=3.51,
25 1.95Hz) 4.52 (2H, s) 3.59 - 3.68 (2H, m) 3.23 - 3.29 (2H, m)
ICso (p70S6K) “++7
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2566. 3-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2- benzyl sul fanyl - ethyl)-am de Thi s conpound was prepared in an

anal ogouswgenndn’@s 3- ( 1H- Pyrrol o[ 2, 3-b] pyri di n- 4- PCT/US2010/042844

yl am no) -t hi ophene- 2-carboxylic acid (2-am no-ethyl)-am de using 2-
(benzyl sul fanyl ) et hanam ne i nstead of tert-butyl-2-am no ethyl carbamate.
LCMS (ES 1) 5 409 (M+H) 1H NWMR (400 MHz, DVMBSO-d6) 5 ppm 11.52 (1H, br. s.)
10. 33- 1@038-({H-Byrrop[28-BBy{dlid4-ylamide)Shiophdrie) 2-8arB6xy(id brid €2-bdmoyimindz) 7. 76
(1H d, J=5 47 M) 7.45 - 7.51 (1H, m 7.15 - 7.36 (5H m 6.82 (1H d,
J=5. 47 HVB: WY 11 dd, J=3.42, 1.85Hz) 3.75 (2H, s) 3.35 - 3.47 (2H N
2.51 - 2. 2H, m) 1060 (p?OSGK) ++ 10 67.

3- (1H Pyr [ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid

(3-am no- propyl ide This conmpound was prepared in an anal ogous manner
as 3-(1H Pyrrol yrd di n-4- 15yl am no) - t hi ophene- 2- carboxylic acid
(2-am no-ethyl ) - deH us 3 oc- am no) - propyl am ne instead of
tert-butyl-2-am Set hyl e. LCVMS (ESI) 316 (MtH) 1H NWVR (400 MHz,
DMSO- d6) 5 ppm 12.47 (1H, Cbr ©) 10.84 (1H, s) 8.66 (1H, t, J=5.56 Hz)

o (s St Ve Ea s e ]
J=6. 44Hz AMEnGethy)am@te (40rng.r. 120modand diseprogysathylaming (B0 Ml PGSERNOD 68
3- (1H Pyng ﬁ’]leﬂ{y%’né c%ﬁé(é Qd(b Hﬂ.ﬁw&é aaaéaoaen&wleﬁleﬁa@n% lﬁabqg)ﬁ%bﬁ;aﬁdﬁ d

(2-benzyl oxyethyl)-amd IS coqpoun prepared i n an anal ogous
manner a$igeqd AHOPVPBPYRRISLoH BRyHN ding- %udwa@HondyaStwrlm@h@@ car boxylic

acid (2- @anzlﬁ %hé’lhaa‘ ?sl"ﬂcﬁeo ‘E!% rﬂ9th3nolGh@l‘ﬂ?héh@éhﬂbﬁéehqb)’oaéﬂﬁgnm%tead of
tert-butyl 1H NVR (400 Mz,

DVSO- d6) hsdfﬁfs'ﬁﬁ)ltﬂ? aéfﬂ?fd(iﬂ H- BVFF0'§[2)3 q]eyr@m Mﬁm'@f) t@oﬂf?”%ﬁ—Fl_ng?XY*?C 3gd (1H, d,

J= 5641;)8H2(% aZnZo@Ia(‘rﬁrh‘b el‘ﬁylh%m@ez(h H@lﬁé'o/oﬂqjl\ﬂ%* '5333 4d6=éA "HNME (460 Mz% 323(?2
?)ZH ) A@Ocls)g,smn@@ , br. 3)4036 (1H, s) 8.55 (1H, s))824 (1H(br s.) 8)00 )

d, J=5.27 Hz) 7.73 - 7.85 (3H, m) 7.43 - 7.52 (2H, m) 7.35 - 7.42 (2H, m) 7.28 (1H, d,
J=3.32Hz) 6.82 (1H, d, J=5.47 Hz) 6.40 (1H, d, J=3.51Hz) 3.39 - 3.45 (4H, m)
ICso (p70S6K) ‘7

15
71. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-
benzenesulfonylamino-ethyl)-amide

HNT
4 H Q
N DN N
= H \_K

v s
o'o

20 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using bezenesulfonyl
chloride instead of benzoyl chloride. LCMS (ESI) 442 (M+H) '"H NMR (400 MHz, DMSO-
ds) 6 ppm 11.51 (1H, br. s.) 10.25 (1H, s) 8.05 (1H, t, J=5.76 Hz) 8.00 (1H, d, J=5.47 Hz)
7.70 - 7.81 (4H, m) 7.49 - 7.62 (3H, m) 7.45 (1H, d, J=5.47 Hz) 7.25 - 7.32 (1H, m) 6.81

25 (1H, d, J=5.47 Hz) 6.39 (1H, dd, J=3.42, 1.85Hz) 3.21 - 3.28 (2H, m) 2.82 - 2.93 (2H, m)
ICso (p70S6K) “++7
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1050 (p70S6K) 10 69.

3-(1H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid (2-
phenyl netweanteswiif@ayl - et hyl ) -am de To a sol ution of PCT/US2010/042844

3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid (2-
15benzyl sul fanyl -ethyl)-am de (50 ng, 0.12 mmol) in chloroform (1.0 nL) was
added m chl oroperbenzoic acid (82 ng, 0.37 mol) and stirred at room

t enper at lmezf(m PirblojAcBJeip s adianmdyHhiapheneag-earbsatitl bait €2lpengnaasied to the
sol uti Onr?”}}’@ %ers wer e separated and the aqueous | ayer was extracted

(2x) wt ne chloride. After concentration the residue was purified
by 1 SCO paani on (silica, 0-10% nethanol, 20 nethylene chloride, 1%
anmoni um oxi de) to provide 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) - t hl Qphiene~2- car boxylic acid (2-phenyl net hanesul f onyl - et hyl ) -am de
(54 ngy, 3 441 (MrH) 1H NMR (400 MHz, DVMBO-d6) 5 ppm 11.53
(1H, br. s.) 10 N 8. (1H, t, J=5.86 Hz) 8.01 (1H, d, J=5.27 Hz)
7.78 (1H, d, J= =5 Aﬁ—@ d, J=5.47 Hz) 7.27 - 7.43 (4H, n) 6.83
(1H, d, J=5.47 Hz) 6.42 (1H, J=3.51, 251.95Hz) 4.52 (2H, s) 3.59 - 3.68

(2H, n') FhisZom uﬁ@mégbkepmedhﬁ:ﬁﬂ aﬁﬂ@@cﬁ@’ﬁdﬁher 49 3-{[3-(1H- Pyrrolo[23

3-(1H Pyrrol o ri di n-4-yl am ng) -t hi oe%ene car boxylic acid

(2- beﬁzoﬁ]p&'ﬁg hd@_{lﬂryln})ymﬁmgn%Z—p@r@ng%pmq%ﬁ lidine=1- -carboxylic acid tert-butyl
3- ( 1H Pyresek afsthgdN b&@zyrdtwvléneémyduma@hd bhi-spitepamiopgr s dng 2aaikd ( 2-

0o me e Pk b i iap - Borhaa saporge g R A ol g 15"

uL, 0. 13 ppywibin-sayiamiio)-thicheas-2rcamvxyiReRy. ACWM(ESr392qMrH) 1 HINNR ¢4000 e

et hy! andl RIS orab S op i iy %Fai%aif“','tbisc a7 in - TR BT "2

3- (1HoPyr118]l @25 32Rk)pa 48 diH)d4434.88THN0).253 h7.gplenAemy7aarbrayh Hecmaeiod

Loz el £ B9 T A7 €5 0 AT ok eh o B o

(1H, br. 3541) 28, QQJ:(GJMHzﬂZ 68%5427&*625)6 Hz)73 - 7.85 (3H, m) 7.43 - 7.52 (2H,
rr)735 4?0#‘%? . 28, 1HdJ332Hz)682(1HdJ547Hz)640
(1H, d, Cag 339- JZI'S*(4H m 1C50 (p70S6K) 15 71.

3-(1H—Pyrro| o[ 2, 3- b]pyr|d|n 4-yl am no) -t hi ophene- 2-car boxylic acid (2-

benzgnesulf Q-nyﬁ-ﬁn?r&8['2€§-&¥{/r)dir?—gjyga%ino)-thiophene-2-carboxy|ic acid

(benzylcarbamoyl-methyl)-amide

HNT
N2 ¢

%@

To a solution of methyl ({[3-(1 H-pyrrolo[2,3-b]pyridin-4-ylamino)thiophen-2-
yllcarbonyl}amino)acetate (50 mg, 0.15 mmol) in tetrahydrofuran (2 mL) was added a

20  pre-mixed solution of benzylamine (25 ul, 0.23 mmol) and trimethylaluminum (2.0 M
toluene, 91 uL, 0.18 mmol). The solution was stirred at room temperature for 10 minutes
then water was added resulting in precipitation. The precipitate was collected by filtration
and dried under vacuum to afford 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-
carboxylic acid (benzylcarbamoyl-methyl)-amide (55 mg, 90%) (ESI) 406 (M+H) 1H NMR

25 (400 MHz, DMSO-d6) 6 ppm 11.54 (1H, br. s.) 10.31 (1H, s) 8.46 (1H, t, J=6.08 Hz) 8.39
(1H, t, J=5.69 Hz) 8.03 (1H, d, J=5.37 Hz) 7.81 (1H, d, J=5.42Hz) 7.51 (1H, d, J=5.42Hz)
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20Thi s conpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

(2- am no-wolinmawpde usi ng bezenesul fonyl chl ori de i nsPeadsed1oiodszoyl
chloride. LCMS (ESI) 442 (MrH) 1H NVMR (400 MHz, DMSQd6) 5 ppm 11.51 (1H,
br. s.) 10.25 (1H, s) 8.05 (1H, t, J=5.76 Hz) 8.00 (1H, d, J=5.47 Hz) 7.70
- 7.81 (44 m 7.49 - 7.62 (3H, m 7.45 (1H, d, J=5.47 Hz) 7.25 - 7.32 (1H,
n) 6. 81 Z=H3IMH, dd, A32047.7H42) 628@H, dH/=0086Hz) 7364 Z,251(185k1 .83.(24, d, 3. 28 (2H,

> (i pyersidr 8 Mddivne 4 TR o] fort oot 28Ry F -8

(2- benzyllagi(poehyl ) - am de “+Hii s conmpound was prepared in an anal ogous
manner as 3-{[3-(1H Pyrrolo[2,3- 5

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d ter t74bsH WH-Pgsolef2, disloyripiN4lyenznd)ahibghenecicaboxyic acid { 2§ dyralin-4-

1- BOCG
2- (1HWr§%&ﬁQyéﬁ®fL§}bggl rﬁ[b%-yl am no) -t hi ophene- 3-carboxylic acid instead
of 3-(1H ol o[ 2, 3- Db] pyridin-4-yl am no)-thi ophene- 2-carboxylic acid.

LCVB (ESIN\392 (MrH) 1H NMR (400 Mz, DVBO-d6) 5 ppm 11.95 (1H, br. s.)

11.66 (1H/bN_H.) Q.27 (1H t, J=5.73Hz) 8.15 10 (1H, d, J=5.52Hz) 7.48

(1H, d, JY .Eﬁh%rﬁ'SQ (6 H m 7.15 - 7.24 (1H m 6.98 (1H d,
d

J=5.47 Hz) 6.92 ,d, ) 6.46 (1H, dd, J=3.42, 1.76 Hz) 3.73 (2H
. 44Hz) (PH t, J=6.56 Hz) 1050 (p70S6K) 1573.

s) 3.41 (2H, q,
3-(1HPyrrol o[ 2, 3-b] pyri di n-4-y am no) -t hi ophene- 2-car boxylic acid
(benzyl canbasvmpoung vy bleparddde an hnalaga Rl hanren ad B-(MetFAytblo[2,3-b]pyridin-4-

(15 (0 el el B o LSRR, s 5 ) e
a(rj:jﬁ;lozﬁ lzbﬁ)mueedabnmldembellnsmad@i 4bmeg\lzg¢dyaa’enn£dé®ﬁeuJ.CM9 (281) 8a® NI+ td)ntH

st rred” AP BTt du roMOLIEBTS pevi i a2 i S e@%sﬁo@%ﬁ??% ti ng
deg e\(iiapgll*clad |JeB;12FITtl)e7 i1 eg:—l , il ﬂ:aﬁr.aira? MEays7 . 88| 7. ze10(lzelldni)y i (W Hr @t d=0I56 M) dL;ﬁg_ .
car boxyl | (‘Lg;g?aﬂggr%ﬁgy? .ﬁgcqg?ﬁ—(zfj Sbi#\o(ég %%5}8“ S%%EQI’% 9@06 ( MtH)
1H NVR 25@400Jﬂ}&7HEMBC>d6) 5 ppm 11.54 (1H, br. s.) 10.31 (1H s) 8.46

(1H,1§ j §§¥§%3 .39 (1H, t, J=5.69 Hz) 8.03 (1H, d, J=5.37 Hz) 7.81
( 1H, 7.51 (1H, o, J=5.42Hz) 7.33 (1H, dd, J=3.20, 2.71 Hz)

7.28 (4H, d, J=0.05Hz) 7.16 - 7.25 (1H, m 6.85 (1H, d, J=5.47 Hz) 6. 44

(15, . G2 T Pybod & Bbyi?hohiod et ibonBSci A thyerigrT 1 H)

1050 (p7
phenyl ethyl)-amide

H?Efgh%:j)\ _<§;:>

20  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (S)-2-phenylglycinol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 379
(M+H) 1H NMR (400 MHz, DMSO-d6) & ppm 11.82 (1H, s) 11.65 (1H, br. s.) 8.48 (1H,
d, J=8.25Hz) 8.14 (1H, d, J=5.47 Hz) 7.70 (1H, d, J=5.86 Hz) 7.38 - 7.44 (2H, m) 7.29 -

25 7.37 (3H, m) 7.19 - 7.27 (1H, m) 6.97 (2H, dd, J=5.64, 1.68 Hz) 6.41 (1H, dd, J=3.44,
1.93Hz) 5.17 (1H, td, J=8.04, 5.78 Hz) 4.97 (1H, t, J=5.81Hz) 3.62 - 3.79 (2H, m,
J=11.74,5.78, 5.78, 5.78, 5.78 Hz)
ICso (p70S6K) ‘7
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574. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
{2-[(pyridin-4- ylnmethyl)-amno]-ethyl}-am de This conpound was prepared
in an anavogougin@aner as 3- (1H Pyrrol o[ 2, 3- b] pyri di n- 4PCT/US2010/042844

yl am no) - t hi ophene- 2- car boxylic acid

[ 2- (4- met hoxy- benzyl am no) - et hyl ] -am de using 4- 10pyri di necaboxal dehyde

i nstead of 4-nethoxy benzal dehyde. LCVMS (ESI) 393 (MtH) 1H NMR (400 MHz,
METHANCL-d4) 5 ppm 8.35 - 8.42 (2H, m 8.00 (1H, d, J=5.61 Hz) 7.65 (1H, d,

25+ 42K T 0 Ao B el oo S3Ebo M By Babitbh Penss 55,

t, J=6.2%Hw®))-anid® (2H, t, J=6.17 Hz) 151 C50 (p70S6K)"" 75.

2- (1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3- car boxyl i ¢ acid

((S)-2-hywNoxy- 1- phenyl - yl)-am de 20This conpound was prepared in an

anal ogous nep ag 3-{|[ H Pyrrol of 2, 3-

b] pyri di nN4- no)-t hyophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic

acid tert- yl erHu |ng (S)-2-phenyl gl ycinol instead of

1- BOC- 3- am nopy i di ne.NLCVS (ESI) 379 (M+H) 1H NMR (400 MHz, DMSO d6) 5

ppm 11.82 (1H, s) 11.65 (1H, br. s.) 8.48 (1H, d, J=8.25Hz) 8.14 (1H, d,

\r]‘r) =5. 4% I—|ZI}1is7co?r€bo(Jﬁ<H-|wadpreba53d8|6al'rlag?jlagdi& manhedds (32!3,—(1H)Py7r.02ﬂ92,8- 25(71. 37 (3H,
7.19 -.7..27 H. . 6. 97 H .08 Hz) 6,41 (. . J=3. 44,

D sy Lt lipnbnt 2anfohuy ol i digfhl Eosid agd e bl 375

(2H, m bsibt.ugihg Hadd-1Hh@ByetbaredinSethi§l ddrer insRED fp7BSGI) 76.

(2 azi do AR T EM A0 BRI ko IRY B DRRERER st F5nal ogous

manner ag1i3: t{r[éa)(aeeawrspeapml%d J=8.49 Hz) 8.02 (1H, d, J=5.42Hz) 7.85 (1H, d,

act 4 Dor t-pif 12 £2BIM AR5 9500 ?%K%Fam ?ﬁ%n%é 0 lﬁw% AT

of 1- BOCJ35.4ZHzn6dy (18] dotliJa®49 L 1C0a1Z) BS0l (f HABAJLAMH) SBHHAIR Y 48I0dd/Hz

DNSOdG) s) 8.69 (1H, d, J=8.49 Hz)
8.02 (1H, dfggn% 9%3&‘? 1§gd91%1)2d”170§@%'*£)5 47 Hz) 7.49 (1H, d, J=5.42z)
7.40 - 7185 (p7086K)N) 7.22 - 738 (4H, m 6.81 (1H, d, J=5.47 Hz) 6.41 (1H,
dd, J=3.49, 1.93Hz) 5.30 (1H, td, J=9.01, 4.88 Hz) 3.79 (1H, dd, J=12.45,
9.76 Hz) 3.60 (1H, dd, J=12.47, 5.05Hz) 1050 (p70S6K)

15 77. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-1-

phenyl-ethyl)-amide

A solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-

thiophene-2-carboxylic acid (2-azido-1-phenyl-ethyl)-amide (120 mg, 0.27 mmol), 5%

Pd/C (cat) in methanol (5 mL) was subjected to an atmosphere of hydrogen (balloon).
20  After completion the solution was filtered and concentrated in vacuo. The residue was

purified by ISCO Companion (silica, 10% methanol, methylene chloride, 1% ammonium

hydroxide) to afford 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid

(2-amino-1-phenyl-ethyl)-amide

(80 mg, 75%) (ESI) 378 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.51 (1H, br. s.)
25 8.00(1H,d, J=5.47 Hz) 7.82 (1H, d, J=5.42Hz) 7.45 (1H, d, J=5.42Hz) 7.25 - 7.35 (5H,

m) 7.16 - 7.24 (1H, m) 6.75 (1H, d, J=5.47 Hz) 6.39 (1H, d, J=3.12Hz) 4.97 (1H, dd,

J=8.03, 5.34Hz) 2.85 - 2.94 (1H, m) 2.77 - 2.85 (1H, m)

ICso (p70S6K) ‘7
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1577. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
(2-am no-1- phenyl-ethyl)-am de A solution of
3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car IPEXUS2E100¢18d4
(2-azi do- 1- phenyl -ethyl )-am de (120 ng, 0.27 mml), 5% Pd/C (cat) in
met hanol (5 nL) was subjected to an at nosphere of hydrogen (balloon). 20
After conpletion the solution was filtered and concentrated in vacuo. The
resi due was purified by | SCO Conpanion (silica, 10% met hanol, nethylene
chloride,, 1% niu droxide) to .afford o :
3T Py TBo B Y B et o Phhs aanRon e AP PN i d (2- am
i no- 1- phehghy-ethyljlamiden de (80 ny, 75% (ESI) 378 (MtH) 1H NVR (400 MHz,
DMSO-d6) 5 ppm 11.51 (1H, br. s.) 258.00 (1H, d, J=5.47 Hz) 7.82 (1H, d,
J=5. 42Hz) =5.42Hz) 7.25 - 7.35 (5H, m) 7.16 - 7.24 (1H, m
6.75 (1H,H 6.39 (1H, d, J=3.12Hz) 4.97 (1H, dd, J=8.03,
,2.77 - 2.85 (1H m 1C50 (p70S6K) 78.
{ di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2-am no- 2- ethyl) - am de 5Thi s conpound was prepared in an
anal ogous mannerXa$ 3-{[3- (1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam nog- fyrrol i di ne-1-carboxylic
aci d Per tisuRoPoEEd BAS QPR IR AP 2pRPIIUSDARIF ADSLISpRBMM©IHB) car banat e
i nst ead HdiBAUGI8mindMtHiePEhé-2ldationgl-akd frshidInk- Bddtb it cid bR/ 400
MHz, uvs‘g%) gﬁ%gm 1§WA_1H, br . Z]é ilﬁgfﬁ?g é,lH S) 8.%[ 2H, d, J=4.10
Hz) 8. 59 S, using tga-Buighid,amigodephenylethiy)catlppmae Hstaggof 7'.9@0'%31H, d, J=5.27
Hz) 7. 40 amiropyRokdhd. LOMS/(E3) 478HM.8) 19F8MR T4dt7MHZ; BASO2) sthom FR468 Hz)
6.90 (1H, br. s.} 6.65 (1H, d, J=6. 3Hzé)_€< 4.40 - 4.55 (HlH, n 3.70 - 3.80
(1, m 31HEr.spiGg (s ﬁf?@ﬁ,@,@ﬁ.@g ) 86874, t, J=5.64Hz) B.05(1H, d,
S- Metiy| )36 &Y 80QH Q] & U35 RY P4 7 don 7450/ BANMMN 930t HoRes 7 24 arBexy] i ¢ aci d
(2- benzyl| am no- et hgl % am de

d, J=2.68 Hz) 6.90 (1H, br. s.) 6.65 (1H, d, J=6.83Hz) 4.40 - 4.55 (1H, m) 3.70 - 3.80

(1H, m) 3.58 - 3.68 (1H, m)

ICso (p70S6K) ‘7

15 79. 5-Methyl-3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-
benzylamino-ethyl)-amide

HNT
4 H Q
N DN N
=" = H _

H
N
YO

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
20  ester using N-benzylethylenediamine instead of 1-BOC-3-aminopyrrolidine and 5-
Methyl-3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid instead of3-
(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS (ESI) 406 (M+H)
1H NMR (400 MHz, DMSO-d6) & ppm 11.53 (1H, br. s.) 10.39 (1H, s) 8.02 (1H, d,
J=5.42Hz) 7.87 (1H, t, J=5.54Hz) 7.26 - 7.36 (7 H, m) 7.18 - 7.26 (1H, m) 6.83 (1H, d,
25 J=5.47 Hz) 6.42 (1H, dd, J=3.47, 1.85Hz) 3.76 (2H, s) 3.36 (2H, q, J=6.30 Hz) 2.69 (2H,
t, J=6.39 Hz)
ICs0 (P70S6K) 4
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Thi s conpound was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d tertwbaoylo12@est er usi ng N-benzyl et hyl enedi am ne | RETABA010/042844

1- BOC- 3- am nopyrrolidine and 5-

Met hyl - 3- (1H- pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car boxylic acid

i nstead of 3- (1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic
acid. LCVMs (ESI) 406 (MtH) 1H NWVR (400 MHz, DI\/ISOdG) 5 ppm 11. 53 (1H br.

s.) 10.39.( S Hz 7. 36
2:) 10 3%l dho) s Rt gl A5 ndBtalath e b bttt S 4,70, Lo
1. 85Hz) &yd@xy-zmhesw-esqyaeanmaﬁ g, J=6.30 Hz) 2.69 (2H, t, J=6.39 Hz) | C50
(p70S6K)if 55 80.

5- Met hyl -l (CHH- pyrrol o[ 2, 3:b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i caci d
((S)-2- hy XYr 1- ghenyl - yI )-am de 5This conpound was prepared in an
anal ogous Nmanpex as\.3- H Pyrrol of 2, 3-

b] pyri di n- &y| am=s) - hNgphene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ser usi Y (S)-2-phenyl glycinol instead of

1- BOC- 3- am nopyrrjol i di neand 5- Methyl-3- (1

H pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i ¢ aci dof

3- ((1H5Py mhe calnbodnd b9 prapdica-id-al laaalogls hamep be 84321 Hamb@ig2 sc acid. LCVS

(1h, ) IO sy rioriang S arisiy smroby o Bie 550 tig Rgoyl, 'y *°
7.25 - 7.e8ter (ublig (B)-2-phinylglydnd ths(ehld, of BEC-3hntiddpyrdlididezmabiMethyl-B. 39 (1H
gdSGJ =3, ?% pyrrglg[Zl_:Iszg]pynoon 4(yi]'am|no thophene-éIZCargoxy?c aC|2jofA3 (%94 Ig’yrro’lo[E,B- J=5.76 Hz)

blpyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS (ESI) 393 (M+H) 1H NMR (400

10 MHz, DMSO-d6) & ppm 11.51 (1H, br. s.) 10.26 (1H, s) 8.12 (1H, d, J=8.05Hz) 8.01 (1H,

d, J=5.42Hz) 7.31 - 7.38 (2H, m) 7.25 - 7.31 (4H, m) 7.17 - 7.24 (1H, m) 6.79 (1H, d,

J=5.47 Hz) 6.39 (1H, dd, J=3.54, 1.98 Hz) 5.07 (1H, td, J=7.71, 5.76 Hz) 4.90 (1H, t,

J=5.76 Hz) 3.56 - 3.74 (2H, m, J=11.13, 11.13, 10.97, 5.76 Hz) 2.52 (3H, d, J=1.07 Hz)

ICso (p70S6K) “++7

15
81. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((R)-1-benzyl-2-
hydroxy-ethyl)-amide

HNTY

"N A Of@

N =N N~
NS HO/

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

20 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (R)-phenylalaninol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 392
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.54 (1H, br. s.) 10.14 (1H, s) 7.98 (1H, d,
J=5.47 Hz) 7.72 - 7.82 (2H, m) 7.40 (1H, d, J=5.37 Hz) 7.28 (1H, dd, J=3.54, 2.22Hz)
714 -7.22 (4H, m) 7.10 (1H, ddd, J=6.20, 2.98, 2.73Hz) 6.73 (1H, d, J=5.52Hz) 6.39

25 (1H, dd, J=3.51, 1.66 Hz) 4.82 (1H, t, J=5.56 Hz) 4.13 (1H, ddd, J=14.04, 5.58, 2.98 Hz)
3.42 - 3.49 (1H, m) 3.38 (1H, t, J=5.78 Hz) 2.84 - 2.93 (1H, m) 2.73 (1H, dd, J=13.67,
8.93Hz)
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(2H, m J=11.13, 11.13, 10.97, 5.76 Hz) 2.52 (3H, d, J=1.07 Hz) 1050
(p70S6K)  ++ 15 81.

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo 18042844

((R) -1-benzyl-2- hydroxy-ethyl)-amde HN NN/ \ \, NH> HO This conpound
was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-

20b] pyri di n- 4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrolidi ne-1-carboxylic
aci d tertchypsdsesst er usi ng“{’R) - phenyl al ani nol instead of

1- BOC- 3- am nopyrrolidine. LCVMS (ES1) 392 (M+tH) 1H NWVR (400 MHz, DMSO-d6) 5
ppm 11.54 (1H, br. s.) 10.14 (1H, s) 7.98 (1H, d, J=5.47 Hz) 7.72 - 7.82
(2H, m B248(1H-Ryrralp[2B-5lp@ina ylami2d-Hehkb[bfidophkna-25ehrodky@2stdd (27. 14 - 7. 22

(4H, m e%%@%%5§eﬂﬁﬂg@%§§;20’ 2.98, 2.73Hz) 6.73 (1H, d, J=5.52Hz) 6.39

25(1H, d&' 4.82 (1H, t, J=5.56 Hz) 4.13 (1H, ddd, J=14.04,
5.58, 2. 3.42 - 3.49 (1H, 1) 3.38 (1H, t, J=5.78 Hz) 2.84 - 2.93 (1H,
m 2.73 (14, /dd, J=13.67, 8.93H)

7\ H <

N N \

= = H _}

N
s \_Q

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using N-benzylethylenediamine instead of 1-BOC-3-aminopyrrolidineand 3-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-benzo[b]thiophene-2-carboxylic acidinstead of 3-(1H-

10 Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS (ESI) 393 (M+H) 1H
NMR (400 MHz, DMSO-d6) 6 ppm 11.42 (1H, br. s.) 8.89 (1H, s) 8.23 (1H, t, J=5.37 Hz)
8.04 (1H, dt, J=8.07, 0.92Hz) 7.82 (1H, d, J=5.37 Hz) 7.50 (2H, dddd, J=6.92, 5.94, 0.78,
0.61Hz) 7.26 - 7.41 (3H, m) 7.08 - 7.25 (7 H, m) 6.48 (1H, d, J=2.34Hz) 6.03 (1H, d,
J=5.42Hz) 3.46 (2H, s) 2.46 (2H, t, J=6.20 Hz)

15 1Cs0 (p70S6K) > 10 uM

83. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-benzo[b]thiophene-2-carboxylic acid ((S)-2-
hydroxy-1-phenyl-ethyl)-amide

HNT

7N\ H K
N =N N
H

—_

S HO

20  This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (S)-2-phenylglycinol instead of 1-BOC-3-aminopyrrolidine and 3-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-benzo[b]thiophene-2-carboxylic acid instead of3-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS (ESI) 429 (M+H) 1H

25 NMR (400 MHz, DMSO-d6) 6 ppm 11.63 (1H, br. s.) 9.24 (1H, br. s.) 8.57 (1H, d, J=7.96
Hz) 8.09 (1H, d, J=8.10 Hz) 7.84 (1H, d, J=5.66 Hz) 7.59 (1H, d, J=7.96 Hz) 7.52 (1H, td,
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1050 (p70S6K) 82.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) - benzo[ b] t hi ophene- 2-car boxylic acid
(2- benzywerbngmeadobyl ) - am de 5 Thi s conmpound was prep&cedseetoamsanal ogous
manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ester using N benzyl ethyl enedi am ne i nstead of

1- BOC- 3- ak¥180py.1 Biad) |7d4m(ea1ndd J=15.13, 0.88 Hz) 7.28 (1H, dd, J=2.95, 1.44Hz) 7.10 -

3-(1HPyrr. |d| 0 t.hi ophene- oxylic

e G Bl 30 PRGN D7 ST R bé’f&%%%éb?ﬂ 518 %o‘zﬁﬁ XY

10Pyr r ol @E2.68-Hx) pyori-&i.od- 4 Hy maia0q) Hi thi<hpBe ey 248 @aH) ok =il €.20,5. THHA) CVS ( ESI )
393 (M+H) I H%K%MO VHz, D!\{?O 6) 5 ppm 11.42 (1H, br. s.) 8.89 (1H, s)
823(1H‘rtO 7 Hz) 8.0% dt, J=8.07, 0.92Hz) 7.82 (1H, d, J=5.37
Hz) 7550(2H dddd, J=6.92, 5.94, 0.78, 0.61 Hz) 7.26 - 7.41 (3H m 7.08 -

722 {7, Peiobiit ot iy @F’fef%%f grichedfadats (B9

3-(1H Pyrhrydﬂoay -2;hgdigkpyetngiplaenyl- athvlhemwleenzo[ b] t hi ophene- 2-carboxylic acid
((S)-2- hydroxy-1-phenyl-ethyl)-am de 20This conpound was prepared in an
anal ogousiNreyner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n- =% - t hi ophiene- 2- car bonyl Fani no} - pyrrol i di ne- 1- carboxylic
acid tertNp % S) - 2- phenyl gl yci nol instead of

1- BOC- 3- amnop

3-(1HPyrrol of 2, | am no) - benzo[ b] t hi ophene- 2-car boxylic acid
i nstead of 3- (1HPyrrol of 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i c

aci d. LCNIBis(deBipoud@@a$ Medpretiih 26 MVRogelGOM ey aDRHG-(dB)Pysropi®B-11. 63 ( 1H, br.

(i, 97 P yaipby ficphehd Zoathony FAmiR)-ptBindh bbby adsfrreblydy 7, ©F
7. 40 (1Hest¢d usingl(%S.2S)-2anggo-fpheyl-AB-propanadip! indtead e 1-BO%3Hz) 7.10 - 7.18
(D Solfebfbyi, 2 AR il ety 0SBl 8 5.
td, J=11.(28,br5s.¥2.6FtIH,503®9(( ﬂ)HOQSGKﬁ 3% He) 7781 (3H, d, J=5.32Hz) 7.45 (1H, d,

J=8.64Hz) 7.33 (1H, d, J=5.37 Hz) 7.27 (1H, dd, J=3.54, 2.22Hz) 7.21 - 7.25 (2H, m)

15 7.10-7.21 (3H, m) 6.62 (1H, d, J=5.42Hz) 6.36 (1H, dd, J=3.54, 1.73Hz) 5.55 (1H, d,

J=4.73Hz) 4.90 (1H, dd, J=4.83, 3.17 Hz) 4.84 (1H, t, J=5.64Hz) 4.07 (1H, dt, J=7.80,

5.30 Hz) 3.50 (1H, dt, J=10.58, 6.96 Hz) 3.40 (1H, dt, J=10.55, 5.34Hz)

ICs0 (P70S6K) 4

20  85. 3-Hydroxy-2-{[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-
propionic acid methyl ester

N
HN oQ
H
N NAK\:O\
={ H OH
NGRS

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

25  Db]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-amino-3-hydroxy-propionic acid methyl ester instead of 1-BOC-3-
aminopyrrolidine. LCMS (ESI) 361 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.60
(1H, br. s.) 10.09 (1H, s) 8.13 (1H, d, J=7.57 Hz) 8.03 (1H, d, J=5.56 Hz) 7.85 (1H, d,
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84. 3-(1H Pyrrol o[ 2, 3-Db] pyridin-4-ylam no)-thi ophene-2-carboxylic acid
((1S, 2S)-2- hydroxy-1-hydroxynet hyl-2-phenyl -ethyl)-am de This conpound
was prepaweadoiwniandanal ogous manner as 3-{[ 3- ( 1H Pyrr ol ®CZ/U82010/042844

10b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using (1S, 2S)-2-am no-1-phenyl-1, 3-propanedi ol

i nstead of 1-BOC-3- am nopyrrolidine. LCVMS (ES |) 409 (M+H) 1H NWVR (400
MHz, DNVSQ=8@pH32) hpsr(1H] 048=-5.424z) br32 (3H) d8.,63.201364192) 680QH( dH/=5c56 HzB5. 37 Hz)

7.76 (1H, =5.32 H. d, . J78 64Hz7) L. 1H, =5.3 ) 7.27
(ih da. of Bade 52350, {79 Pl o g FEGHET b b 27 8 53R 726 o
(1H, d, J3B342Hzn)B63¢3K1d), dd, J=3.54, 1.73Hz) 5.55 (1H, d, J=4.73Hz) 4.90
(1H, dd, A= 17 Hz) 4. 84 (1H, t, J=5.64Hz) 4.07 (1H, dt J=7.80, 5.30
Hz) 3.50 If’l?ﬁ{)ﬁﬁaﬁ\] =10.58, 6'96 Hz) 3.40 (1H, dt, J=10.55, 5. 34Hz) | C50
(p70S6K) + 2085.
3- Hydr ox Ve v ar bonyl Fa
e L A R L e P M RS

anal ogoudyemryrethyasindde( [ 3- (1H- Pyrrol of 2, 3-

25b] pyri di n-4-yl am no) - t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1-carboxylic
aci d tertENuUdyl ester using 2-ani no-3-hydroxy-propionic acid nethyl ester

i nstead of ) \BO,(;-SO am nop 9l i dine. LCVM5S (ESI) 361 (M+H) 1H NWR (400 MHz,

DVBO- d6) 5 pphmi1. 68 s.) 10.09 (1H, s) 8.13 (1H, d, J=7.57 Hz)
8.03 (1H, =56 Hz) V7. 85 (1H, d, J=5.42Hz) 7.46 (1H, d, J=5.42Hz) 7.32
(1H, dd, J=3. S64Hzy 6.80 (1H, d, J=5.56 Hz) 6.43 (1H, dd, J=3. 309, 1.78
Hz) 5.06 (1H, J=6.05Hz) 4.56 (1H, dt, J=7.53, 5.02Hz) 3.72 - 3.83 (2H,
m 3.63 (3H, 1050 (p70S6BK)""

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

10 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (S)-phenylalaninol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 393
(M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.51 (1H, br. s.) 10.13 (1H, s) 7.98 (1H, d,
J=5.47 Hz) 7.72 - 7.82 (2H, m) 7.40 (1H, d, J=5.42Hz) 7.28 (1H, dd, J=3.44, 2.32Hz)
7.19 (4H, d, J=0.10 Hz) 7.10 (1H, td, J=5.93, 2.59 Hz) 6.73 (1H, d, J=5.52Hz) 6.38 (1H,

15 dd, J=3.42, 1.76 Hz) 4.82 (1H, t, J=5.66 Hz) 4.13 (1H, ddd, J=14.19, 5.60, 3.15Hz) 3.42 -
3.51 (1H, m) 3.38 (1H, t, J=5.93Hz) 2.84 - 2.93 (1H, m) 2.73 (1H, dd, J=13.64, 8.96 Hz)
ICso (p70S6K) ‘7

87. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-amino-

HNY

7\ _H <
O 0
=( H

20  benzylamide NS NF
This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 3-aminobenzylamine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 364
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 11.54 (1H, br. s.) 10.41 (1H, s) 8.58 (1H, 1,
25  J=5.93Hz) 8.03 (1H, d, J=5.47 Hz) 7.80 (1H, d, J=5.42Hz) 7.50 (1H, d, J=5.42Hz) 7.31
(1H, dd, J=3.44, 2.32Hz) 6.93 (1H, t, J=7.69 Hz) 6.85 (1H, d, J=5.47 Hz) 6.50 (1H, s)

6.35 - 6.46 (3H, m) 5.08 (2H, br. s.) 4.32 (2H, d, J=5.91Hz)
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86. 3-(1H Pyrrol o[ 2, 3-Db] pyridin-4-ylam no)-thi ophene-2-carboxylic acid
((S)-1-benzyl-2- hydroxy-ethyl)-am de This conpound was prepared in an

anal ogouswoennén7@s 3-{[ 3-(1H Pyrrol of 2, 3- PCT/US2010/042844

10b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using (S)-phenylal ani nol instead of

1- BOC- 3- am nopyrrolidine. LCM5 (ES1) 393 (MtH) 1H NWR (400 MHz, DVBO-d6) 5
ppm 11. 51CLHIpR0IBK) s.) 10. 18+441H, s) 7.98 (1H, d, J=5.47 Hz) 7.72 - 7.82
(2H, m 7.40 (1H, d, J=5.42Hz) 7.28 (1H, dd, J=3.44, 2.32Hz) 7.19 (4H, d,
J=0.10 Hz) 7.10 (1H, td, J=5.93, 2.59 Hz) 6.73 (1H, d, J=5.52Hz) 6.38 (1H,
15dd, J=3842(1H-Py6olbf2)3-dp@Rirf-difjantino)XkkibpltdhetzarBoxtyBe aditl(1-ddd, J=14. 19,

L T

3-(1HPyrr [2, 3-b] pyridi n- 4 am no) - t hi ophene- 2- carboxylic acid 3-am no-
20 benzyl e This co ou prepared i n an anal ogous nanner as

3-{[3- (1H r\o,ltllo[ 3-
b] pyri di n- oﬁhene 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert- butyI & 3- am nobenzyl am ne i nstead of

1- BOCs3- ami nopyr idine. LCVM5 (ES1) 364 (M+H) 1H NMR (400 MHz, DMVMBO-d6) 5

T e e UL

J 3.44, 3|2BA)thiBpIeSiel2Learboxylid adid GSerzikara@byliréthyHamdes LEMSHES 40 ( 1H,

(h7050K) W 21 (R f g I SOigmD ppi -2 Pt Ry i il Rtk by 1

acid (1- ﬁsmﬁmambamm, -J25 Y tHzp X B5et yd, W=aBRHe) 581 (THids Jc5oegitny Tdiewas

01 am oy ARy SanBAEHSTRar RO IR &7 1Ly AP BTRgh SRR | Lo

(ES 1) 436H,(dvitHp.12H)NMR (1400 MIZlZHa\AS@ d@)i651hfbp'rr) 4.29%,(d1b‘l,=6.ﬂ)® Hzs.) 10.11
(1H, s) 83@98,% |_},m\]598 Hz) 8.01 (1H, d, J=5.47 Hz) 7.85 (1H, d,
J=7.52Hz) %%_{%-I d J=5.42Hz) 7.46 10(1H, d, J=5.42Hz) 7.21 - 7.34 (6 H,
m 7.11 4Cx.(@M0S6KH, m) 6.79°¢4AH, d, J=5.42Hz) 6.42 (1H, d, J=3.12Hz) 5.00
(1H, t, J=5.42Hz) 4.44 - 4.56 (1H, m 4.29 (2H, d, J=6.10 Hz) 3.65 - 3.78
2H,

( 15 89. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(4-chloro-3-

trifluoromethyl-benzylcarbamoyl)-2-hydroxy-ethyl]-amide
CF

NG \ 4{\:”
CQL OH
NS

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (benzylcarbamoyl-methyl)-amide using name using
20  4-chloro-3-(trifluoromethyl)benzylamine instead of benzylamine. LCMS (ESI) 538 (M+H)
1H NMR (400 MHz, DMSO-d6) & ppm 11.54 (1H, br. s.) 10.09 (1H, s) 8.63 (1H, t, J=6.00
Hz) 8.02 (1H, d, J=5.52Hz) 7.91 (1H, d, J=7.81Hz) 7.83 (1H, d, J=5.42Hz) 7.75 (1H, s)
7.57 (2H, d, J=1.12Hz) 7.47 (1H, d, J=5.42Hz) 7.30 (1H, dd, J=3.07, 1.51Hz) 6.81 (1H,
d, J=5.42Hz) 6.41 (1H, d, J=4.10 Hz) 5.04 (1H, t, J=5.76 Hz) 4.44 - 4.54 (1H, m) 4.37
25 (2H, d, J=5.66 Hz) 3.67 - 3.81 (2H, m)
ICso (p70S6K) “++7
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| G50 (p7056K)"" 1589.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

[ 1- (4- chiwoaeB/01700df | uor orret hyl - benzyl car banoyl) - 2- hydr @xyASeenploy28a4ri de CF,
HN N N)/\N H This conpound was prepared in an anal ogous manner as

3-(1H Pyrrol o[ 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

(benzyl car banoyl - net hyl ) - am de usi ng nane using 20

4- chl or 0-98: §{TH Pyuabprmb]byﬂ@rbemaﬁhmyitnuephmtzaeaibafyhbaﬂap gnthigo-3LCVS (ES 1)

538 ( H 00 d6 ppn111 54 (1H, br. s.) 10.09 (1H, s)
8. 63 (1H‘r'fﬁj°r°ﬁwﬁ8e%y)'a@h@2%% éi'e 5.52Hz) 7.91 (1H, d, J=7.81Hz) 7.83
(1H, d, J=5.42Hz) 7.75 (1H, s) 7¢b7 (2H d, J=1.12Hz) 7.47 (1H, d,
J:5.42FE)H R0 (1H, dd, J=3.0 1.51 Hz) 6.81 (1H, d, J=5.42Hz) 6.41 (1H,
d, J=4.10 5.04 (1H, t, ®iz) 4.44 -4.54 (1H, m 4.37 25(2H, d,
J=5.66 Hz)’387y- 3\ 81 (ZW m TC50 (p7056K)++  90.

3-(1H Pyrr [ 2, d&rldin-4-y|anino)-thiophene-z-carboxylic aci d

[ 2- (4-chl oro-3- {rkfluoronethyl -benzyl am no)-ethyl]-amde CF, CI \ S This
conpound was prepared in an anal ogous nanner as

3- (1H Pyrip@ &ﬂrﬁaoﬁn@]/vﬁé’ bie‘i&'aféd‘*n aﬁﬁhé’i%&@méﬂe‘?@@@ﬁ% 2yRBIROX Yoy RdiRGL d

[ 2- (4- met hox -benzy am no) - et hyl ] am de usi

chl or 6-3 Y(at”i“i‘q thiepRaRet A POYHe a¢id &hifdaetihqxy- g%n%y@mmp T?éﬁYIHc%Wde using 4-

ch or 8- 11.52
(iazabrefaggﬁb brg'}(ﬁuc(r&%eﬂh)/l Mal@&#ﬂd)euﬁéfb%&ﬂ@ﬂ %{"Be i S- 7 SV (LH d.

J=5. 42Hz Y49% (M@H) 1| (@Q)MH; DMS9- qs‘i%ppé'%ﬁ%wﬂm 1028 vm 7f9,- J=3. 27,
2.64Hz) & M1H) 7%1 (JF2%)477HEN, 8; £35 4042 786 - 782328 1m) 7.47 (1H, 4,
J=5.42Hz) 7.29 (1H, dd, J=3.27, 2.64Hz) 6.80 (1H, d, J=5.47 Hz) 6.42 (1H, dd, J=3.51,
10 1.90 Hz) 3.75 (2H, s) 3.34 (2H, d, J=5.95Hz) 2.62 (2H, t, J=6.56 Hz)
ICso (p70S6K) ‘7

91. 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-piperidine-1-
carboxylic acid tert-butyl ester

HN

7N\_H R K
N N §

x-S
N~poc

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

15

b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 1-BOC-3-aminopiperidine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
442 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.52 (1H, br. s.) 10.27 (1H, br. s.)

20  8.02 (1H, d, J=5.47 Hz) 7.87 (1H, d, J=8.20 Hz) 7.80 (1H, d, J=5.37Hz) 7.47 (1H, d,
J=5.47 Hz) 7.31 (1H, dd, J=3.32, 2.54Hz) 6.80 (1H, d, J=5.47 Hz) 6.44 (1H, dd, J=3.42,
1.76 Hz) 3.79 (3H, dd, J=6.78, 3.17 Hz) 2.76 (1H, t, J=12.45Hz) 1.83 (1H, dd, J=12.93,
3.27 Hz) 1.65 (1H, dd, J=8.69, 3.22Hz) 1.52 (1H, dd, J=11.76, 3.95Hz) 1.37 (9 H, s)
ICso (p70S6K) “++7

25
92. (R)-2-({[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-
amino}methyl)pyrrolidine-1-carboxylic acid tert-butyl ester
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101.90 Hz) 3.75 (2H s) 3.34 (2H, d, J=5.95Hz) 2.62 (2H, t, J=6.56 Hz) 1050
(p70S6K) 91.

3-{[3- (1rwBynrialiefo2, 3- b] pyri di n-4-yl am no) - t hi ophene- 2- earkseylofasiho} - pi pe
ridine-1- carboxylic acid tert-butyl ester 15 Thi s conpound was prepared
in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert- yl ester using 1-BOC- 3-am nopi peridine instead of

1- BOC 3- ngpyrrolidine. LCMS (ESI) 442 (MtH) 1H NWVR (400 MHz, DWVSO d6) 5

ppm 11. 52 % 1Q.27 (1H br. s.) 208.02 (1H d, J=5.47 Hz) 7.87
(1H, d, JN .OtHdJ537Hz)747(1HdJ547Hz)731
(1H, dd, 3332754 80 (1H, d, J=5.47 Hz) 6.44 (1H, dd, J=3.42, 1.76
Hz) 3.79 (3H, d,\§_6 78.8.17 Hz) 276(1H t, J=12.45Hz) 1.83 (1H, dd,
J=12.93, 3.27 Hz) 1.65 (1H_dd, J=8. 3,224) 1,82 (1H dd 221176,
3.95Hz) 1 @pompoppd gfjas p@g@re@m@g@@lgg.o@gnawra 3-(1H-Pyrrolo|2,3-b]pyridin-4-

(R) - 2- ({ [yBmiiddtMsperead- é’arBo@]l@MélU@ am‘ﬂ’royét ﬂﬁbetlh"!imgo(fmfze(aﬁmfbﬁf dugymy| | -

{ boxyl gy d
o o TEUBRY el SRS e oS8 5 b BASHL SELELeSTIG, oo
yl am 1o) wthmhmm 2400a\mh@>m1/|so c@?ﬁ@p(nzﬂaém aex Bt BYyhD: 4emm IdeorU§ @24

(R) - 2- (am nonet hg/ %:IVS" OC- rrolidine instead of te but vyl - 2-am no
Syl CanHarRit &) SRR (a8 ) B AR T s O ik Tl N (P G087 HENERS 6Pa5. ppm
éleZ(gﬂ(ﬂHb’ﬁ ) 7.81 J1HQ, Sﬂfﬁz?:&kgi 6llzrﬁ (181, br. we%?i ﬂﬂlkbr7bzzgs %Hgoilfllﬁfbtm br7- 3?)
(1H, d, i“g bis%&?% %%b(fw( 8?%”213(29 ﬂHZ%) ) 3.93 (1H br. s.)
3.39 (1H|ngrp7ose)< 3.23 (2H, “pyr.s.) 1.67 - 1.88 (4H rr) 1.39 (9H, s) 1050

(p7oa_%K) ++ 10 93.
3-(1H"Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
((R) - 1- pyasr 81 HiPp2elgl2rBeblbyridin-a+yliat@no)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-

2-ylmethyl)-amide

HNT
/\

To a solution of (R)-2-({[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-

15  amino}methyl)pyrrolidine-1-carboxylic acid tert-butyl ester (61 mg, 0.14 mmol) in THF
(1.0 mL) was added HCI in dioxane (1.0 M, 10 equiv) and stirred at room temperature for
24H. The cloudy solution was concentrated in vacuo, then the solid was triturated with
ethyl ether, and filtered to provide 437 (41 mg, 87%). LCMS (ESI) 340 (M+H) 1H NMR
(400 MHz, DMSO-d6) & ppm 12.53 (1H, br. s.) 10.79 (1H, s) 9.56 (1H, br. s.) 8.88 (1H,

20 br.s.) 8.78 (1H, t, J=5.66 Hz) 8.08 (1H, d, J=6.83Hz) 7.92 (1H, d, J=5.27 Hz) 7.40 (1H,
d, J=2.73Hz) 7.33 (1H, d, J=5.27 Hz) 6.95 (1H, br. s.) 6.71 (1H, d, J=7.03Hz) 3.27 - 3.69
(5H, m) 3.04 - 3.25 (2H, m) 1.71 - 2.03 (2H, m) 1.46 - 1.67 (1H, m)

ICso (p70S6K) “++7

25  94. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-
methoxybenzylamide
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To a sol ution of

(R -2-({[3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl | -
15am no} reolryiy@yeopol i di ne- 1- car boxylic acid tert-butyl Peise01064284g, 0. 14
mml) in THF (1.0 nL) was added HCl in dioxane (1.0 M 10 equiv) and
stirred at roomtenperature for 24H The cl oudy sol uti on was concentrated
in vacuo, then the solid was triturated with ethyl ether, and filtered to

provi de 437(41 ny, 87%. LCMB (ESI) 340 (M+H) 1H NMVR (400 MHz, DVBO-d6) 5

ppm 12. 53" s.) 10.79 (1H s) 9.56 (1H br. s.) 8.88 (1H 20br. s.)

8.78 (1H, 58 (1H, d, J=6.83Hz) 7.92 (1H, d, J=5.27 Hz) 7.40
(1H, d, I d, J=5.27 Hz) 6.95 (1H, br. s.) 6.71 (1H d,

J=7.03Hz) 3.27 - 3.04 - 3.25 (2H, m) 1.71 - 2.03 (2H, n) 1.46
- 1.67 (1H, m 1S58 (p70$6K?‘¢ 2594,

3-(1H | of 2 3 di n-4-vyl h b

me'g hox%él{l?o O%HHOHB ¥rﬁée§la&9'r‘r‘ﬂ) G%@'&g@ @B%F gg% P\Hgﬁhaﬁﬁ%bf%@%%nner as
?2( 1H Pyryraimhumd 2h|8pfbe]drtéyz cﬁbw@c aditl ﬁ]ramm)géthvl)lo@hra@az%gc@er boxyl ic acid

am no-e e usl - X enz m

{or o but JreBeyhe f3lagtng Fod i et ee i Cads e LERS &5l 3R (200 we,
gl\/lf? ?i?—l I5I+|8|[DI17H1\JMI524((011\1’H:—L|2 bjsmssvds%wgﬁa& 1(5127-(1Hl;)m sg.1D. 4$Q1ngr(iﬁ1o 247 24)

. ) r. s . \ =9, ) =J. . -
7 54 ( 1Ry Sid (i i he e ol I SBbenlS e s B Flar e &

i,. gg géH (1Hrm) 38) meé%%szre .825(1H, Br. 83 6(4AH1Hpwr. 5.) B.93.(6H, br. 4) 889(4H, m
3- (1H Pyl‘(?%s%[ﬁ QBB%%% gﬁﬁ“%@ t'H% B%ﬁé 2-carboxylic acid

3, 5- di mretiGgXyroSsxy| am de Th++5+ corrpound was prepared in an anal ogous manner
as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4- 15yl am no) -t hi ophene- 2-carboxylic acid
(2- an]1 no- et hyl )-am de using 3,5- dinethoxybenzyl am ne instead of

t ert - but \95- 2« tivPaioole2iBb]pyradits d+yianend) ENBp idES-2-3ard0/1i¢ hitH)3, StdHmiENRxy-400 MHz,
DVSO- d6) %% .53 (1H, br. s.) 10.30 (1H, s) 8.65 (1H, t, J=5.95Hz) 8.03
(1H, d, \Pg 7.80 (1H, d, J=5.42Hz) 7.50 (1H, d, J=5.42Hz) 7.30 (1H,
dd, J=3. 0Hz)684(1HdJ547Hz)648(2HdJ225Hz)642
(1H dd, J344 144Hz)601’;/@(1H t, J=2.27 Hz) 4.39 (2H, d, J=6.00 Hz)

70 (6 Hs\
SR

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
15  ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using 3,5-

dimethoxybenzylamine instead of tert-butyl-2-amino ethyl carbamate.LCMS (ESI) 409

(M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, br. s.) 10.30 (1H, s) 8.65 (1H, 1,

J=5.95Hz) 8.03 (1H, d, J=5.42Hz) 7.80 (1H, d, J=5.42Hz) 7.50 (1H, d, J=5.42Hz) 7.30

(1H, dd, J=3.32, 2.20 Hz) 6.84 (1H, d, J=5.47 Hz) 6.48 (2H, d, J=2.25Hz) 6.42 (1H, dd,
20  J=3.44,1.44Hz) 6.37 (1H, t, J=2.27 Hz) 4.39 (2H, d, J=6.00 Hz) 3.70 (6 H, s)

ICso (p70S6K) “++7

96. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-1-
hydroxymethyl-2-methyl-propyl)-amide

HNT

7\ H R

O
OH

—_

NGRS
25
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| C50 (p7056K) ++ 96.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid ((S)-1-
hydr oxy newbyetiznme hyl - pr opyl) - am de 25 Thi s conpound PaagISpe1efodse4 i n an
anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2- carboxylic acid (2-am no-ethyl)-am de using

(2S) - 2-am no- 3- net hyl butan-1-ol instead of tert-butyl-2-am no ethyl

car banat er hls@\zﬁp(oEfiH waSpfepaduti ai HndbEdUsADNdHas 3[(JMEI‘>®yd6I)o[§3 b}ﬂ)mldlﬂ. 449 (1H,

(i ) VG ihngie Zfeqibolutlacid a2t il diod 42 mpterd: 25 53,1
g.z ;393( glgg melhylPstan- 4bI:Hzt)ea602@rt(bUtyl -2eiingd e&%&b{balnegé LEXAS ¢ LES&)&%J(EVI,I:D dJ =5. 56
113, o4, 16 MHRE90 HFRs e Y B Th AR 1o O St “roso™
gpggi@grﬁ%ﬂ@ Hz97. 79] (1H, d, J=5.27 Hz) 7.57 (1H, d, ﬁll_g 98 Hz) 7.41 (1H, d0 J=5.47 Hz) 759( (-1
hydr oxy 'ﬁ'}f%[ § %é?r%%‘{%utegﬁ% én‘?g)eg ké‘sﬁ%ﬁs‘@?i’ﬂp%(ﬁr/ég\%g’sﬁ%‘% Ié'ﬁ)afg% in an

anal ogous{1h1;etnui656al§z)33 QQHJWdIMM&634Hkp&46 (#H)44/=5.95Hz) 1.85 (1H, dq,

y1 2 no) - s BRNeASHZ ¢85 POKY) 1o i oLl RO B < am de usi ng

(2S)-2-am no- - tea tert -2-am no et hyl

car bamat éCzlo(quZE)S@E:}SI) 359 (M’ 1H NWR (400 VHz, DI\/ISO d6) 5 ppm 11.51 (1H,
S 10.23 (1H, s) 8.00 (1H d, J=5.37 Hz) 7.78 (1H, d, J=5.37 Hz) 7.62

(1H8 J=8.59 Hz) 7.45 (1H, d, J=5.37 Hz) 7.30 20(1H, dd, J=3.12, 1.85Hz)

6. 75 ( 1H97d3-(U=Byudiola3-bleyritin-¢ytamiag)-thiepher@HL-yarkoxgéic (aql (()-1- J=5. 66 Hz) 4.05

(1H td, Yadxifeth-2Relfglooty2imiges- 47 (1H m 1.46- 163 (1H m
HNT
N/_\ H O H4C<
S OH

15 This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using (2S)-2-amino-4-
methylpetan-1-ol instead of tert-butyl-2-amino ethyl carbamate.LCMS (ESI) 359 (M+H)
1H NMR (400 MHz, DMSO-d6) & ppm 11.51 (1H, br. s.) 10.23 (1H, s) 8.00 (1H, d,
J=5.37 Hz) 7.78 (1H, d, J=5.37 Hz) 7.62 (1H, d, J=8.59 Hz) 7.45 (1H, d, J=5.37 Hz) 7.30

20 (1H, dd, J=3.12, 1.85Hz) 6.75 (1H, d, J=5.47 Hz) 6.42 (1H, d, J=2.73Hz) 4.68 (1H, 1,
J=5.66 Hz) 4.05 (1H, td, J=9.42, 4.39 Hz) 3.36 - 3.47 (1H, m) 1.46 - 1.63 (1H, m,
J=13.76, 6.82, 6.82, 6.65, 6.65Hz) 1.23 - 1.45 (2H, m, J=13.36, 9.07, 9.07, 8.92, 4.59
Hz) 0.83 (6 H, dd, J=6.54, 4.30 Hz)

ICso (p70S6K) “++7

25
98. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 4-chloro-3-
trifluoromethyl-benzylamide

HNT
4 H Q
‘e N cl
= = H

XS CF

3

87



J=13.76, 6.82, 6.82, 6.65, 6.65Hz) 1.23 - 1.45 (2H, m J=13.36, 9.07, 9.07,
8.92, 4.59 Hz) 0.83 (6 H, dd, J=6.54, 4.30 Hz) 1C50 (p70S6K)++ 25 98.

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo 18042844

4-chl oro-3- trifluoronethyl-benzylam de This conpound was prepared in an
anal ogous manner as 3-(1HPyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2-car boxylic acid (2-am no-ethyl)-am de using

3- chl or o-This doinpolihdl e pieph)daaim ay laaaibgeus maireads 6f(1 i @ytrolo(, 3-bjpRridind4no et hyl

e o G hppde Bl b SRk R %d@%@%ﬂ*@ D i ey 7 82
SZE 4gHZSImﬂu<ﬁﬁHﬂyl JoénpBaming Wslea(d]dﬂtembutw 58mmokt@&cz{rﬂ:&lnale)LC]\llS(]E$l1#’o'41od( H
da. 32, 9 Tl (taurte T 6y 38pef s (ko = Ul 568 P

?2( %Hgfgu&slge[k&) 8{)12} plyrd dA=a44+§zb BN -d, hll:@pBlelﬂ)eF% car/l:upwlrg)w ?? gn

tnal bgoud SRFER 204 ToaAPHAH 30 B et 28 15 BEREHE

yl am no) -£bidaghes4o 21+t;aidh@6y49 ¢.93¢6lz04.62 {2hidn0=29 1)) - am de usi ng

2-am no- 1= {MS et hanol . |n$tead of tert-butyl-2-am no ethyl
car bamat e: 1) 379 (I\/H " 1H NVR (400 MHz, DMSO-d6) 5 ppm 11.53 (1H,

br. s.) 10.17 (1H, s) 8.07 (1H t, J=5.37 Hz) 8.02 (1H, d, J=5.47 Hz) 7.77

(1n 8 Seoa i P ulbiidin e Afiobficne %e@%vhé?d&?g%r?ﬁ%7d?8J;3.7'9§6
Hz) 4. 77 phemyl- edwd -anjeg. 86, 4.30, 4. 05Hz) 3.47 (1H, dt, J=13.13, 5.15Hz)
201050 (p70S6K) 100.

3- (1H Pyrunol™[ 2, 3- b] pyri df -yl am no) - t hi ophene- 2- car boxylic acid
3-(4-fluor nzQyl gm no) - yl am de 25This conpound was prepared in an
anal ogous Nhmanper as\.3- Pyrrol o[ 2, 3- b] pyri di n- 4-

yl am no) - t hirdphe 2-igar Bokylic acid (2-am no-ethyl)-am de using N 3-

(am nonet hyl ) ph $] - 4-fl uorobenzam de i nstead of tert-butyl-2-am no ethyl
carbamate. LCM5 (ES1) 486 (MtH) 1H NMR (400 MHz, DWVSO-d6) 5 ppm 11.53 (1H,

s) 10. 39 Thisttongpouddwaé plebbkedsn aB ab&logols. midnrel b 37 HPya3lo(24db]psitiqin-d4=5. 48,
2.70 Hz)

0% oo SRR b BB Gl ity 218
(1H, 1dd, eh=Bobdstedd 83kt butyl-2-amirthg cadamaBSLERS (53009 (M7B56HNMR
(400 MHz, DMSO-d6) & ppm 11.53 (1H, br. s.) 10.17 (1H, s) 8.07 (1H, t, J=5.37 Hz) 8.02
(1H, d, J=5.47 Hz) 7.77 (1H, d, J=5.47 Hz) 7.45 (1H, d, J=5.27 Hz) 7.27 - 7.38 (6 H, m)
7.18 - 7.26 (1H, m) 6.79 (1H, d, J=5.47 Hz) 6.44 (1H, d, J=3.51Hz) 5.51 (1H, d, J=3.90
Hz) 4.77 (1H, ddd, J=7.86, 4.30, 4.05Hz) 3.47 (1H, dt, J=13.13, 5.15Hz)
20 ICsp (p70S6K) ‘7

100. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-(4-fluoro-

benzoylamino)-benzylamide

25  This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using N[3-
(aminomethyl)phenyl]-4-fluorobenzamide instead of tert-butyl-2-amino ethyl
carbamate.LCMS (ESI) 486 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.53 (1H, s)
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101. 3-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(1-benzyl-1H 1, 2, 3]triazol -4-yl nethyl)-am de 10This conpound was prepared
in an anavogougin@aner as 3- (1H Pyrrol o[ 2, 3- b] pyri di n- 4PCT/US2010/042844

yl am no) -t hi ophene- 2-carboxylic acid (2-am no-ethyl)-am de using

propar gyl am ne instead of tert-butyl-2-am no ethyl

car bamat et oaf f or dN- (prop-2-yn-1-yl)-3-(1 H py r r 010[2 ,3- b]py

ri di n-4- yiloaagi (me) $)hiomsh 1 EINs)-266 a8. 79(JN113,H11)(B£02 41-5At sebusj M0 BIE 7.81 (1H,

N (prop pyrr m h ene- 2-

car boxamddéqi%%%z#gg%(g'l‘ ‘%ﬁtﬁ%)'% ?0 p@b cf@ 'fzé)ﬁn% fg%@%’rﬁﬁr}d% benzyl

azi de (4%1xd, O7.32HANDEY (1iH) dTHG. 5242&6)43v(/as dit&alt=364tb9:§}ﬂ)z @470(2H16 h. The
reactlond)/v%% %PZ' ed to roomtenperature then diluted with water and
extracte P thyl acetate (3X). The organic |ayers were dried over sodium
sul f ate d0gd (c0BSENt rat ed | n“macCuo. The residue 20 was purified by | SCO
flash chromatography (silica) to afford 2448 (106 ng, 73% LCMS (ESI) 430
(MtH) 1H NWR (400 MHz, DMSO-d6) 5 ppm 11.54 (1H, br. s.) 10.31 (1H, s) 8.65
(1H, t, J95.F6HERYrr@o[03-glonidird4-y@aBn@Thibpheng-Dearipaylic 89id Ti-genzytH- d, J=5. 37
Hz) 7.48 32 (6 H, quin, J=7.98 Hz) 6.83 (1H, d, J=5.47
Hz) 6.43 E@t” é"ﬂﬁﬁéé’irg@dé&u) 5.54 (2H, s) 4.48 (2H, d, J=5.66 Hz)

251 G50 (pg ++ 102.

3-{[ 2- (1H— rol o[ 2, 3-b] pyyi di n-4-yl am no) - t hi ophene- 3- car bonyl Fam no} - pyrr
ol i dinel- g I| ac Kt-butyl ester This conpound was prepared in an
anal ogous ner {[ \ (1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl afg nk) - t hi ophehe- 2- car bonyl Fami no} - pyrrol i di ne- 1-carboxylic
acid tert-butyl est er usigg\1- BOC 3- am nopi peri di ne instead of

1- BOC- 3-am nopyrrolidine a
2- (1HPyrrol of 2, 3-b] pyri di n- 4yl am no) -t hi ophene- 3-car boxylic acid instead

oL LR Bl o M B BB SR L SRy O e

11 67 ( 1Hlanino)-tkiophehezBearivexylici acid +5a@Blazoth\8)-arBide 1usingoropgargyla@e) 7. 57 ( 1H,

d, J=5.8 , J=5.47 Hz

6. 93 (1H1”Sg@d\]°i%%gg@;é %mfzjl“)’ eh’??f%éﬁr,natfg%ﬁ%j?v @.‘%’32 r&é) yﬁ).ds 61]'? 4.59 (1H, )m
J=12. 24, p@rrdgla%b}pw,idir548fmqﬁyo)mimen%26mrqoramid¢) 3.41 (1H, t, J=7.74Hz) 3.21
(1H, td, J= 991 552Hz) 2.06 - 2.19 (1H, m) 1.90 (1H, td, J=11.17, 6.61
Hz) 1.41 (9 H br. s.) 1050 Ei p70S6K) ++ 1510

2- (1HPPy Y Hllyon OB Npsipr3-i-iyR=3y 15&1@%@ alg, ﬁ1b&ﬂyﬁ@ﬁé’= gampeigphene-aci d

pyrroli d'carb%xar}ﬂd@gl (ﬂ'ﬁm 0. ﬂl‘hﬁnd})ol‘!&%é?%dmsw lﬁ{ge@%)rsefﬁimbl b’éﬂz;@'&%b@@&%’s manner
as 3(1H— rrolo i N-4- Iamno)Cfor hene- 2- carboxylic acid

((R) - 1- py#g: @ﬁ%mobirﬂlﬁé{%@p wagheaied to 50 . The reaction was cooled to

room temperature then diluted with water and extracted with ethylacetate (3X). The

organic layers were dried over sodium sulfate and concentrated in vacuo. The residue
20  was purified by ISCO flash chromatography (silica) to afford 2448 (106 mg, 73%) LCMS
(ESI) 430 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.54 (1H, br. s.) 10.31 (1H, s)
8.65 (1H, t, J=5.76 Hz) 8.03 (1H, d, J=5.37 Hz) 7.99 (1H, s) 7.79 (1H, d, J=5.37 Hz) 7.48
(1H, d, J=5.47 Hz) 7.32 (6 H, quin, J=7.98 Hz) 6.83 (1H, d, J=5.47 Hz) 6.43 (1H, dd,
J=3.51, 1.95Hz) 5.54 (2H, s) 4.48 (2H, d, J=5.66 Hz)
25 ICso (p70S6K) “+47

102. 3-{[2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carbonyl]-amino}-pyrrolidine-
1-carboxylic acid tert-butyl ester
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20usi ng

3-{[2-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3- car bonyl Fam no} -
pyrrol i diwe-20t1¢ar@®dxylic acid tert-butyl ester instead PCT/US2010/042844

of (R -2-({[3-(1H Pyrrol o[ 2, 3-b] pyri di n4-yl am no) -t hi ophene- 2- car bonyl Fam no
} et hyl ) pyrrolidi ne-1-carboxylic acid tert-butyl ester LCM5 (ESI) 328 (MtH)
1H NWR (400 MHz, DVMBO-d6) 5 ppm 12.58 (1H, br. s.) 11.49 (1H, s) 8.89 (1H,
d, J693 818(1H d, J=6.74Hz) 7.67 (1H, d, J=5.86 Hz) 257.46 (1H, dd,
J332,24)742 dbocJ586Hz)680(1HdJ683Hz)676(1H
dd, J=3.4 (lH dt, J=6.66, 4.53Hz) 3.33 (2H, dt, J=12. 40,

6. 30 Hz) H‘] =10. 93, 644Hz)212(1H dd, J=13.42, 7.47 Hz)
1.84 - 2.00 (C]—I m 1716 - 1.42 (1H, m 1050 (p7086K) 104.

3-{[2-(1H Pyrrol , 3-b] pyri di n-4-yl am no) - t hi ophene- 3- car bonyl Fam no} - pi pe
ridi nel-carboxylic aC| d tert-butyl ester 5 This conpound was prepared in
an anal ogous manner as 3-{[3-(1H Pyrrol of 2, 3-

b] pyri di mhik-odnasdune@ivas piepaleeine ad analb§auryrh e B9 B-{[3y(1 Habyirdio)B31- car boxyl i ¢

iCiBgCE grial]ﬁyﬁg%lyﬁ, %r%ian(rg? e n%aél-_ %g%gll?-gnm?n%?p r%llld%lenecérgggy?g gcig Eert-butyl
10Pyr 50l @by JisigpyBOGHRarinpbipatidiag insteiad joh eBOG 3 @atimupykblidinesard-( 1ant ead of
(et aa g Rl R AR op R bl SRR T g R gidfia 85 ) 6
(1H, s) &]plyﬁdmmlam;no)}#ﬁopmah«z)z Cart®8ylicladid. i CMB=ESB428AM-+H) 58 NMRI,(4Gh, J =5.91
Hz) 7.35 4 H, d.
J:25.81 H%&'}%Dﬁéj?féi)gﬁ 13285’ i'?kgr) 86?%@ bé'f)(%?? ‘Lﬁ'éz) %@%% 154. 93 Hz)
2. 78 (1H(1Myrd, J55)42EHZ)87257 1H, 914J45184 HZY)¥.38. (68, dd, U=3.27 (168 ler)6 99 63H,d1H, d,
J=11. 2Hz
> (1P ertare 838y (‘?1d’. Kogfth 7l BEORSIe. soaa 4 0% 89 o
pi peri d| R=32.2206.99, %1 6.83Hz) 3.51 - 3.64 (1H, m) 341 (1H, t, J=7. 74Hz)321 (1H, 1d,

J=9.91, 5.52Hz) 2.06 - 2.19 (1H, m) 1.90 (1H, td, J/=11.17, 6.61 Hz) 1.41 (9 H, br. s.)

ICsp (p7086K) “r+”

15 103. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid pyrrolidin-3-
ylamide

HNT

NH
2 W Q
N N

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide

20 using 3-{[2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carbonyl]-amino}-
pyrrolidine-1-carboxylic acid tert-butyl ester instead of(R)-2-({[3-(1H-Pyrrolo[2,3-b]pyridin-
4-ylamino)-thiophene-2-carbonyl]-amino}methyl)pyrrolidine-1-carboxylic acid tert-butyl
ester LCMS (ESI) 328 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 12.58 (1H, br. s.)
11.49 (1H, s) 8.89 (1H, d, J=6.93Hz) 8.18 (1H, d, J=6.74Hz) 7.67 (1H, d, J=5.86 Hz)

25 7.46 (1H, dd, J=3.32, 2.34Hz) 7.42 (1H, d, J=5.86 Hz) 6.80 (1H, d, J=6.83Hz) 6.76 (1H,
dd, J=3.42, 1.56 Hz) 4.49 (1H, dt, J=6.66, 4.53Hz) 3.33 (2H, dt, J=12.40, 6.30 Hz) 3.18
(2H, td, J=10.93, 6.44Hz) 2.12 (1H, dd, J=13.42, 7.47 Hz) 1.84 - 2.00 (0 H, m) 1.16 -
1.42 (1H, m)
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Thi s conmpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

((R) - 1- pywoabiidiimo2- yl met hyl ) -am de . LCMS (ESI) 342 ( MPHY/UBRDIBINIRSE400 MHz,
DMSO-d6) 5 ppm 12.61 (1H, br. s.) 11.52 25(1H, s) 9.39 (1H, br. s.) 9.14
(1H, br. s.) 8.76 (1H, d, J=5.27 Hz) 8.16 (1H, br.s.) 7.66 (1H, br. s.)
7.43 (2H, d, J=11.91Hz) 6.76 (2H, d, J=8.10 Hz) 4.14 (1H, br. s.) 3.47 (2H
br. s.) 3CHQPPp70SBKR7 (2H, m) “2485 (2H, br. s.) 1.71 - 2.00 (2H m 1.49 -
1.72 (2H, m 1.25 (1H, d, J=18.16 Hz) 1050 (p70S6K) 106.

3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

[ 2- am no-104(B{[24(1 KBy velpfRe3rpJoy rici- Izlyylla]m|ao1)itdepﬁerfe-3-ca'rbbﬁyl]ea)1ﬂpo}emuem-pr epar ed
i n an angl ggous. nanner {JH Pyrrol o[ 2, 3-b] pyri di n- 4-

yl am no) a't(fﬁ%gopxlxlécg%-@{-%gétﬁi%g lfeléLc acid (2-amno-ethyl)-am de using tert-butyl
[ 2- ani5no- 2- (3-fl uorophenyl)ethyl]carbamate instead of tert-butyl-2-amno
et hyl carbapate. LCM5S (ESI) 496 (M+H) foll owed by deprotection in an

anal ogousiNTBRner as 3- Pyrrol o[ 2, 3-

10b] pyri di -y,hamcﬂo) t hNB@hene- 2- car boxyl i ¢ aci d

((R-1- peroI n 2 hyl)-amde . LCMS (ESI) 396 (M+H) 1H NVR (400 MHz,
DVMSO-d 6) 2H(1H br. s.) 10.87 (1H, s) 9.24 (1H, d, J=8.59 Hz)
8.20 (1H, br. .01 (1H, d, J=6.78 Hz) 7.95 (1H, d, J=5.22Hz) 7.41 (1H,
dd, J351 259Hz)732(1HdJ522Hz)718-727(1Hrr)713-717
(lH ThisCcofriddundldas preparedIn ah abdlogtn)s marter 48 BX13-(1HeRyr®d&f2,90, 3. 29 Hz)

6. 94 g ey g ge R I plch i ot 1-8bos)id o . Ao+

ester using 1-BOC-3-aminopiperidine instead of 1-BOC-3-aminopyrrolidine and 2-(1H-

10 Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid instead of 3-(1H-Pyrrolo[2,3-
blpyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS (ESI) 442 (M+H) 1H NMR (400
MHz, DMSO-d6) 6 ppm 11.90 (1H, br. s.) 11.64 (1H, s) 8.13 (1H, d, J=5.42Hz) 7.99 (1H,
d, J=6.30 Hz) 7.53 (1H, d, J=5.91Hz) 7.35 (1H, dd, J=3.44, 2.46 Hz) 6.96 (1H, d,
J=5.42Hz) 6.90 (1H, d, J=5.81Hz) 6.44 (1H, dd, J=3.47, 2.00 Hz) 3.82 (1H, td, J=8.59,

15 4.93Hz)2.78 (1H, br.s.) 1.82- 1.94 (1H, m) 1.66 - 1.77 (1H, m) 1.53 (1H, d, J=11.42Hz)
1.31-1.45 (10 H, m)
ICso (p70S6K) “++7

105. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid piperidin-3-
20  ylamide

Ny O
7 H Q NH
N, DN \

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide

. LCMS (ESI) 342 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 12.61 (1H, br. s.) 11.52
25 (1H,s) 9.39 (1H, br. s.) 9.14 (1H, br. s.) 8.76 (1H, d, J=5.27 Hz) 8.16 (1H, br.s.) 7.66

(1H, br. s.) 7.43 (2H, d, J=11.91Hz) 6.76 (2H, d, J=8.10 Hz) 4.14 (1H, br. s.) 3.47 (2H, br.

s.) 3.00 - 3.27 (2H, m) 2.85 (2H, br. s.) 1.71 - 2.00 (2H, m) 1.49 - 1.72 (2H, m) 1.25 (1H,

d, J=18.16 Hz)
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107. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid

[ 2-am no- 1- (2- 20net hoxy- phenyl)-ethyl]am de This conpoundwas prepared in
an anal og¥020menn®® as 3- (1H Pyrrol o] 2, 3-b] pyri di n-4-  PCT/US2010/042844

yl am no) -t hi ophene- 2-carboxylic acid (2-am no-ethyl)-am de using tert-butyl
[ 2-am no- 2- (2- met hoxyphenypet hyl ] carbamate i nstead of tert-butyl-2-am no
et hyl carbamate. LCM5S 25(ES 1) 508 (M+H) Fol | owed by deprotection in an

anal ogousCqapresekas 3- ( 1H Pyx4-0l of 2, 3- b] pyri di n- 4-

yl am no) -t hi ophene- 2-carboxylic acid ((R)-1-pyrrolidin-2-ylnethyp-amde .
LCMS (ESI) 408 (MtH) 1H NWR (400 MHz, DVsSO-d6) 5 ppm 12.39 (1H, s) 10.85
(OH, s) 806M- (1(H—Pyrtb|o[2:389]Bﬁ|dh124-y&nﬁr4b)(tlﬁ]oﬂ)ﬂ)eanZ—ce&bc)xyBcé)(Sd(ZOarhi,nod,-(SJZG. 74Hz)

7.94 (0 43 (0 H, dd, J=3.27, 2.49 Hz) 7.32 (OH, d,
J=5. 17 Hij" g%”?béﬂy'ﬁ 'deJ =7.64, 1.98, 1.71 Hz) 6.86 - 6.99 (2H, ) 6.62
=7.22Hz) 5. 57

(2H, t, 0 H, ddd, J=13.96, 5.03, 4.73Hz) 3.67 5(3H, s) 3.23
(1H, br. s. s) 1050 (p?OSGK) 108.

2- (1H PyrHt I di n-4-yl am no) -t hi ophene- 3-carboxylic acid

[ 2-am no- 1y phenyl ) -ethyl]-am de 10 This conpoundwas prepared in
an anal ogdus
3-{[3- (1H Pyt

rrol o6F¢ 3l=lb] oVki di n4-yl am no) - t hi ophene- 2- car bonyl Fami no}-pyrro
i di ne- 1- car boxy&i-6 acid tert- butyl ester using tert-butyl

[ 2- anno- 2- (3-fl uorophenyl)ethyl]carbamate instead of 1-B0OC- 3-

15am nopylhisoionghonad wRENEpaEd|in ad asalodaid) mEuier asdd 1y ydeloth3-blpyiidn-4t n an

|
o1 ant noy ST A nioBend:z.cablific A0 amypleMil b eing tertpunt l2aming:2: 1 g
LCVB (ESI§f|B@6prqW|-)§thSﬂlqammaGﬂ@@tve tenmg@lxa@)mlao pﬂslrsricp@bemateml\/lsar s.)
) 5 SAES AR TS oy GBS i b & et )20,
2. 34HP) bpzfmdmmlammo -thiophgge- 25a38>xvlz:)acvd {R)-1-pyroldmn-2-ylamtinag- -amidge Hz) 7.04

(1 H { SLOMSIERN ob OMfal ATl iptonicfa2ote) 6,70 (1H d, J=6 83r)
5.30 (1H, dd, 9 (1H, dd, J=8.74, 5.52Hz) 3.17 (1H, dd,

J=11.62, %Spgmsz)M (¢5|(,)b|( }gjdg@R) 1|j5s P (1H, d, J=8.59 Hz)820(1H br. s)801
2- (1H Pyr I I i e I ch d
T2 ani no. 1#? cPsze%Wz 79'5 'llﬁ' cfﬂé%ﬁhpoﬂwkpeﬁ N85}, SR ¥laq1acd,
J=5. 2Hz 718 727 1H m A3 - 717 (1H, m) 7.10 (1H, dd, J=12.89, 1.61Hz) 7.04
15 (1H, td, J=8.90, 3.29 Hz) 6.94 (1H, br. s.) 6.58 (1H, d, J=6.93Hz) 5.32 (1H, dd, J=18.28,
4.32Hz) 3.18 (1H, dd, J=11.86, 5.12Hz)

ICso (p70S6K) ‘7

107. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(2-
20  methoxy-phenyl)-ethyl]-amide

HNT Y OMe

7 H Q
N A N N
— — H NH,
NS

This compoundwas prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using fert-butyl [2-amino-2-

(2-methoxyphenyl)ethyl]carbamate instead of tert-butyl-2-amino ethyl carbamate.LCMS
25 (ESI) 508 (M+H)

Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
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Thi s conpound was prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
aci d tertwbupyolg®ver using tert-butyl PCT/US2010/042844

[ 2- am no- 2- ( 2- met hoxyphenyl ) et hyl ] car bamat e i nstead of 1-BO0C 3-

5am nopyrrolidine. LCVM5 (ES |I) 508 (M+H) Fol | owed by deprotection in an
anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n- 4-

yl am no) -4oBi MPH?ﬂHWF@Md@QXHi iDMSO!d8) § bPn-12-33yr Hok) 10.85 @1, gyetdayb H, ami de .

1142 (18 U555 e {4 HOBT aiéoﬁﬁﬂisi 59 ety 1y, Fogoping 0y, °

J=6. 83HZ)H ?id7J A AH2 .48, HZ) 7582 6H—|z:|) J75 #8H2)0L. Ad2H] ddd =B-784, Hop, 17714|4z(1H dd,

ol At %Z?ﬁ%ﬂsb' o7 g a0 L e S 5

6.62 G1H,3H,s)B328 (4R, bizy.)5.0460HLE) dd, J=10. 54, 4 69 Hz) 3.78 (3H, s) 3.23
(1H, dd 7 71 Hz) 3,02 (1H td, J=8.44, 4.78 Hz) 1050 (p70S6K) 15
110. 2-(i¢§ @7()&(9“%[2 3- b] pyridi n- 4-yl ani no) - t hi ophene- 3- car boxyl i ¢ aci d

[ 2-am no- 1- (3, 4- di met hoxy- phenyl) ethyl]-am de MeO OV HN N N)/\ NH2 This

conmpound S, P £B& r [ I [2, 3-

20b] pyri c}wg P”-F %q(g[f 3%]?%51?”” B%]?ﬁéoj}t@g%% n‘?%%‘i)& ‘f/?‘é&ﬁ@q 8QI ~car boxylic

acid tertflubn;v’eMen;d}s-etByl] agideg tert-butyl

[2-aglri0no- 2- (3, 4-di met hoxyphenyl ) et hyl ] car bamat e i nstead of 1-

BOC- 3-'am nopyrrolidine. LCVMS (ESI) 538 (MtH) Fol |l owed by deprotection in an

anal ogous manner as 3-(XH Pyrrol o[ 2, 3-b] pyri di n- 4-

yl am no) -t hjophene- 2-carboxylic acid ((R)-1-pyrrolidin-2-ylnethyl)-am de .

1H NWVR (400 MHz, DVMBO-d6) 5 ppm 12.61 (1H, br. s.)

11. 47 (1H,, d, J=8.54Hz) 8.22 (3H, br. s.) 8.09 (1H, d, J=6.88
, ‘ 7.42 - 7.47 (2H, m 7.06 (1H, d, J=1.95Hz) 6.82

(1H, 90HHz)N .79 (1H, br. s.) 6.71 (1H, s) 6.69 (1H, d,

J=2. 54Hz) 5 22 4 td, J=9.15, 4.34Hz) 3.69 (3H, s) 3.68 (3H, s) 3.34 (OH,

d, J=3.17 Hz) 3.12 (1H, dd, J=12.20, 6.25Hz)
This compoundwas prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-

4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl ester
using tert-butyl [2-amino-2-(3-fluorophenyl)ethyl]carbamate instead of 1-BOC-3-
15  aminopyrrolidine. LCMS (ESI) 496 (M+H)
Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
396 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 12.57 (1H, br. s.) 11.38 (1H, s) 9.36
(1H, d, J=8.15Hz) 8.28 (3H, br. s.) 8.09 (1H, d, J=6.78 Hz) 7.76 (1H, d, J=5.86 Hz) 7.47
20 (1H, d, J=5.81Hz) 7.43 (1H, dd, J=3.37, 2.34Hz) 7.24 (1H, dd, J=7.98, 5.88 Hz) 7.17
(2H, dd, J=5.54, 2.86 Hz) 7.04 (1
H, td, J=8.22, 2.00 Hz) 6.77 (1H, d, J=3.22Hz) 6.70 (1H, d, J=6.83Hz) 5.30 (1H, dd,
J=8.30, 5.56 Hz) 3.39 (1H, dd, J=8.74, 5.52Hz) 3.17 (1H, dd, J=11.62, 6.20 Hz)
ICso (p70S6K) ‘7
25
109. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(2-
methoxy-phenyl)-ethyl]-amide
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1050 (p70S6K) 5 111.

2- (1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid

3- anm nobewoybamiid®e NH2 This conpound was prepared in ROTAS2010042834 manner
as 3-{[3-(1HPyrrolof 2, 3-

10b] pyri di n- 4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using 3-am nobenyzl am ne instead of

1- BOC 3- am nopyrrol i giRe. LCVM5 (ESI) 364 (MtH) 1H NWR (400 MHz, DVBO-d6) 5
ppm 12. 01, , s) 11 s) 8.77 (1H, t, J=6.20 Hz) 8.16 (1H, d,
J=5.42Hz) Y. 57 (1H, 86 Hz) 7.37 (1H, dd, J=3.51, 2.54Hz) 7.00 (1H,
d, J=5.42) \ 6.4 (1H, m 6.93 (1H, dd, J=5.10, 0.66 Hz) 6.53 (1H,
t, 15J=2. -N6.4% (2H, m 6.42 (1H, ddd, J=8.03, 2.22, 1.03Hz)
5.03 (2H s) 4. 2H' d, J=5.95Hz) 1C50 (p70S6K) 112.

2-(1H Pyrrol o] 2, 3b] pyri d| n- 4-yl am no) - t hi ophene- 3-carboxylic acid

seney! amifig dhnouTd s BRIBARKIH aN2RaBbERH Sfhet s 311N JRNNET as

b] pyri di mlpf#iginghylawino)-Hieghkesre-c2-aoayibemyioFanirelidineplyearbdsylc agd tertlutioxyl i ¢

dt t
T Boc ?Es%*%ﬁo%*n@?%’f;ﬁaﬁyﬁ%'m&%" éﬁﬁ g@@@aﬂaﬁﬁb@@m [3858¢ o 2o ae) 5
ppm 185. 93n(lr1qpyrrgbdlr1e1L6MS((ﬂ$l 8.88 (1H, t, 25 J=5.95Hz) 8.16 (1H d,

j g g’; Hg:)o%%weﬁﬁ.))(&éﬁrotgctloﬁﬁaﬁgn%éoué rg‘%ner 4s §%H(I@’5Hol [153 B]g?ﬁbﬁé"'(sfsdag) 6. 45

(1H, dd, YM”@ﬂh'oﬂh%F%%rh@S/gC acigh( (Fﬁﬂ F?WQ“@B QH&’)‘etMMm(({WG@M@
408 (M+H) 1H NMR (400 MHz, DMSO-d6) & ppm 12.63 (1H, br. s.) 11.42 (1H, s) 9.22
(1H, d, J=8.49 Hz) 8.29 (3H, br. s.) 8.10 (1H, d, J=6.83Hz) 7.77 (1H, d, J=5.86 Hz) 7.48

10 (1H, d, J=5.86 Hz) 7.44 (1H, dd, J=3.27, 2.39 Hz) 7.25 (1H, dd, J=7.71, 1.46 Hz) 7.19

(1H, td, J=7.83, 1.61Hz) 6.95 (1H, d, J=8.00 Hz) 6.82 (1H, br. s.) 6.69 (1H, d, J=6.93Hz)
6.62 (1H, t, J=7.47 Hz) 5.56 (1H, dd, J=10.54, 4.69 Hz) 3.78 (3H, s) 3.23 (1H, dd,
J=11.47, 5.71Hz) 3.02 (1H, 1d, J=8.44, 4.78 Hz)
ICso (p70S6K) ‘7

15
110. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3,4-
dimethoxy-phenyl)-ethyl]-amide

MeO OMe

HN

4 H Q
N D—N N
— = H NH,
S F

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

20 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using tert-butyl [2-amino-2-(3,4-dimethoxyphenyl)ethyllcarbamate instead of 1-
BOC-3-aminopyrrolidine. LCMS (ESI) 538 (M+H)

Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)

25 438 (M+H) 1H NMR (400 MHz, DMSO-db) & ppm 12.61 (1H, br. s.) 11.47 (1H, s) 9.24
(1H, d, J=8.54Hz) 8.22 (3H, br. s.) 8.09 (1H, d, J=6.88 Hz) 7.75 (1H, d, J=5.86 Hz) 7.42 -
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113. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid

[ 2-am no- 1- (3, 4- di net hoxy-phenyl)-ethyl]-amde MO OM HN N N)/ \- S5

Thi s conpaondivEssoopr epared i n an anal ogous manner as 3- £L3ASH0BY2840] Of 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using tert-butyl

[ 2- am no- 2- ( 3, 4-di net hoxyphenyl ) et hyl ] carbamate i nstead of 1-

BOC- 3- am7zmap@H; o) i7dierieH, d, OMB.96HS 6. 858181 (Ol . 29) Fredlol ipvsdr oy Hdiepe 9Beat i on i n

i‘Paﬁi”ﬁL??fﬁ,.%EF%%“@ﬁ B2 st S22 L0 3 o8 3L PXaLE e diians 5) 3 PR - arm e |

LCNIS(ESI3)344(38-|(dI\/tH:I:@ﬂLHzWHQ(ﬂrQ@dl\/.IﬂﬂZZDVSQSHB) 5 ppm 12.53 (1H, br. s.)
1101(1*&?@@%@%93( d, J=8.49 Hz) 8.20 (3H, br. s.) 8.00 (1H d,

J=6. 93Hz) =7 d, J=5.27 Hz)740(1Hdd J=3.37, 2.29 Hz) 7.28 (1H,
d, J=5.27 Hz) 7.01 (1H, br. s.) 6.97 (1H, d, 15J=2.05Hz) 6.79 (1H, dd,

L, 3. éﬂ%“&ﬁz@a@%é%@w- -z@@*og?’"% oty byt odrSiiiE) 5,23 (10
3.03Hz) dendylqgmise t, J=12.30 Hz) 1050 (p70S6K) 20114.

2-(1H Pyrrol of 2, 3- b] pyringi n- 4-yl am no) -t hi ophene- 3-car boxylic acid
((S)-2-azido-1- phen etfAyl )-am de This conpound was prepared in an

anal ogous, ner 3-(1H Pyrrol o[ 2, 3-
b] pyri di n- I am n i ophene- 2- car bonyl Fam no} - pyrrolidine-1-carboxylic
acid terty 25 usi ng 2-azi do- 1- phenyl et hanam ne i nstead of

1- BOO- 3- a pyr d ne LCVMS (ESI) 404 (MtH) 1H NWVR (400 MHz, DWVBO-d6) 5
ppm 11. 73 (1H, s .67 (1H, br. s.)

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

10 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 3-aminobenyzl amine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 364
(M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.01 (1H, s) 11.66 (1H, s) 8.77 (1H, t,
J=6.20 Hz) 8.16 (1H, d, J=5.42Hz) 7.57 (1H, d, J=5.86 Hz) 7.37 (1H, dd, J=3.51, 2.54Hz)
7.00 (1H, d, J=5.42Hz) 6.95 - 6.98 (1H, m) 6.93 (1H, dd, J=5.10, 0.66 Hz) 6.53 (1H, t,

15  J=2.03Hz) 6.45 - 6.49 (2H, m) 6.42 (1H, ddd, J=8.03, 2.22, 1.03Hz) 5.03 (2H, s) 4.39
(2H, d, J=5.95Hz)

ICso (p70S6K) ‘7

112. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid benzylamide
HNTY

/ H Q
N. )N N
— =( H
S A

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

20

b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using benzyl amine instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 349 (M+H)
1H NMR (400 MHz, DMSO-d6) & ppm 11.93 (1H, s) 11.67 (1H, br. s.) 8.88 (1H, t,

25  J=5.95Hz) 8.16 (1H, d, J=5.47 Hz) 7.55 (1H, d, J=5.86 Hz) 7.30 - 7.42 (6 H, m) 7.25 (1H,
ddd, J=5.88, 2.73, 2.51Hz) 7.00 (1H, d, J=5.47 Hz) 6.94 (1H, d, J=5.66 Hz) 6.45 (1H, dd,
J=3.51, 1.85Hz) 4.53 (2H, d, J=5.86 Hz)

95



8.76 (1H, d, J=8.64Hz) 8.15 (1H, d, J=5.47 Hz) 7.65 (1H, d, J=5.86 Hz) 7.48
(2H, d, J=7.22Hz) 7.34 - 7.42 (3H, m 7.24 - 7.32 (1H m 6.99 (2H, dd,
J=5.69, 1wW64bwmyo161043 (1H, dd, J=3.44, 1.88 Hz) 5.38 (1HPCTAS20684334
5.22Hz) 3.72 - 3.81 (1H, m 3.61 - 3.70 (1H, m 51050 (p70S6K) 115.

3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
((R)-2-cyano-1- phenyl-ethyl)-am de 10This conpound was prepared in an

anal ogousCqapresskas 3-{[ 3- (1H-+Pyrrol of 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using (3R)-3-am no-3-phenyl propanenitrile (O ganic
Synt hesi s 12088|,H-Brrol@23-8B3din- sy taedb) ot oghdBe @-Garlboryhoagid {Bamitorie(3,4- CVS

(ESI') 388, H : , DMBO-d6) 5 ppm 11.55 (1H, br. s.) 10.24
(1H, s) 3’.‘”&%%@%%%@6‘%&\%8.02 (1H, d, 15 J=5.42Hz) 7.85 (1H d,
J=5.47 Hz) 7.51 (1M1e0d, oli5- 47 Hz) 7.44 (2H, d, J=7.18 Hz) 7.22 - 7.39 (4H,
m 6.84 (1H d :. ) 6.41 (1H, dd, J=3.47, 1.22Hz) 5.46 (1H, td,

J=8. 63, 3.22 (2H, m 1C50 (p70S6K) 20116.

2- (1H Pyrr [2 3- i di n-4-yl am no) -t hi ophene- 3-carboxylic acid

(cyano- phﬁ y N t 1 de Thi s conpound was prepared in an anal ogous
manner [ 3-Y rr(NH)[Z 3-

b] pyri d| n 4-yl ag ng) -t hi ophene 2- car bonyl Fam no} - pyrrolidi ne-1-carboxylic
acid tert-butyl ester using am no(phenyl)actonitrile instead of

1- BOC- 3- aiyopyiolifg \Ng.f BF‘efal‘e%aﬁ Eﬁélbg@t%%érwé%s é"{'[SN'YﬁFﬁﬁl%Q% [z, DMVBO-d6) 5

ppm 11. 72(1H br. s. S) 9.49 (1H, d, 8.18 (1H, d,
J=5. 42Hz PlPwrign-4-ylamge)-thigpheng-2-catponyl)- smlrpkpvrrwm? uearpopyiic geid tytlatpl2, 2. 68
5‘2) gloﬁz ekl usﬂwg tért@u@ﬁﬂ'ﬁﬁm@egz 4(d1r'ﬁ'ethgléjphénﬁ)e?t?i]cé?b@rﬁat'é‘ﬁﬁst@ao% 1(1H, d,
E?OC 3- amlnopyrrolldme LCMS (E'SI 538 (M+
10 Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
438 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.53 (1H, br. s.) 11.01 (1H, s) 9.23
(1H, d, J=8.49 Hz) 8.20 (3H, br. s.) 8.00 (1H, d, J=6.93Hz) 7.92 (1H, d, J=5.27 Hz) 7.40
(1H, dd, J=3.37, 2.29 Hz) 7.28 (1H, d, J=5.27 Hz) 7.01 (1H, br. s.) 6.97 (1H, d,
15  J=2.05Hz) 6.79 (1H, dd, J=8.35, 2.00
Hz) 6.65 (1H, d, J=8.30 Hz) 6.54 (1H, d, J=6.93Hz) 5.23 (1H, td, J=8.83, 4.88 Hz) 3.67
(3H, s) 3.56 (3H, s) 3.34 (1H, dd, J=7.42, 3.03Hz) 3.11 (1H, t, J=12.30 Hz)
ICso (p70S6K) ‘7

20 114. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-2-azido-1-
phenyl-ethyl)-amide

HNTY

/4 H
N A N N
— = H N,
S A

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
25  ester using 2-azido-1-phenylethanamine instead of 1-BOC-3-aminopyrrolidine. LCMS

(ESI) 404 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.73 (1H, s) 11.67 (1H, br. s.)
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5 117. 2-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3-car boxylic acid
((S)-1- hydroxymet hyl-3-nethyl-butyl)-amde \ _1\1... HN N This conpound
was prepaweadoiwniandanal ogous manner as 3-{[ 3- ( 1H Pyrr ol ®CZ/U82010/042844

10b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using (2S)-2-am no-3-nethyl butan-1-ol instead of

1- BOC- 3- am nopyrrolidine. LCM5 (ES1) 359 (MtH) 1H NWR (400 MHz, DVBO-d6) 5
ppm 11. 98.761(HH, §)J=Bl6461z) §15|(1Hyrd, Js5.17 Bzl A.66 1HH, ol J=5.86 HZP 2B (AH,&1 (1H d,

1=5 a7 176288 (4l 7de Ldnebetl S Ty ket i 5T ) ol ) 4 72

(1H t, JH5, QMbz).44,.1188 QAM.381(1H]=9. 77, 4.56 Hz) 3.42 (1H, t, J=5.49 Hz)

3 35 Lol B Sl gtz 195 11 (2

2- ( 1H5PyCol(p]@S68) b] pyri di n“4—y/1 am no) - t hi ophene- 3-carboxylic acid ((S)-1-
hydr oxynmet hyl- 2- phenyl -et hyl )-am de This conpound was prepared in an

anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n18-3(EhPyodlo[ei3-tejpyrisived-3lapand)dnigptaet edropytic adid (Rre-cyar@i boxyl i ¢

acid ter r using (S)-phenylal aninol instead of
1- BOC- 3 ?ngwpék Plﬁél%%‘? LCVs (ES1) 393 (M+H) 1H NMR (400 MHz, DMSO d6) 5

ppn111 85 (1H s) 11,88 (1H, br. s.) 8.13 (1H, d, J=5.52Hz) 8.00 (1H, d,
8 59 Hz)n"AN55 (1H J=5.81Hz) 7.36 (1H, d, J=3.17 Hz) 7.20 - 7.30 (5H
7.15 (1k dt 1.99 Hz) 6.95 (1H, d, J=5.47 Hz) 6.91 (1H d,

J =5. 76 FEN N( =~ J=3.42, 1.81Hz) 4.88 (1H, t, J=5.56 Hz) 4.17 -

4.31 (1H, Fﬁ d,cNI=5. 47 Hz) 3.46 (1H, t, J=5.88 Hz) 2.91 -3.04

(1H, m 2.81 (1 d, J=13.72, 9.42Hz) 51050 (p70S6K) 1109.
2-(1HPyrrol o[ 2, 3-b] pyr|d| n- 4-yl am no) - t hi ophene- 3-carboxylic acid ((R)-1-

hy dr oy methizydbrbob e Wb pRipaMd)in @Rlaffogous manner as 3-{[3-(1H-Pyrrolo[2,3-

b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (3R)-3-amino-3-phenylpropanenitrile (Organic Synthesis 2008, 85, 219-230)
instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 388 (M+H) 1H NMR (400 MHz,
DMSO-db) 6 ppm 11.55 (1H, br. s.) 10.24 (1H, s) 8.79 (1H, d, J=8.44Hz) 8.02 (1H, d,

15  J=5.42Hz) 7.85 (1H, d, J=5.47 Hz) 7.51 (1H, d, J=5.47 Hz) 7.44 (2H, d, J=7.18 Hz) 7.22 -
7.39 (4H, m) 6.84 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.47, 1.22Hz) 5.46 (1H, td, J=8.63,
6.47 Hz) 3.01 - 3.22 (2H, m)
ICso (p70S6K) ‘7

20 116. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid (cyano-phenyl-
methyl)-amide

HN Q
@]
N DK e

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
25  ester using amino(phenyl)actonitrile instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI)
374 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.72 (1H, br. s.) 11.56 (1H, s) 9.49
(1H, d, J=8.05Hz) 8.18 (1H, d, J=5.42Hz) 7.53 - 7.60 (4H, m)7.43 - 7.51 (3H, m) 7.40
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10Thi s conpound was prepared in an anal ogous manner as

3-{[3-(1H Pyrrol o] 2, 3-

b] pyri di rwo-29112017699) - t hi ophene- 2- car bonyl Fam no} - pyr r ol ipdTAS20@00880XY! i C
acid tert-butyl ester using (R)-phenylal ani nol instead of

1- BOC- 3- am nopyrrolidine. LCVMS (ES1) 393 (M+tH) 1H NWVR (400 MHz, DMSO-d6) 5
ppm 11.85 (1H, s) 11.65 (1H, br. s.) 8.13 (1H, d, J=5.52Hz) 7.99 (1H, d,
J=8.59 Hi)H,dH5- $2H268Hz]—'50(9(hﬂ'12)1 J=5367 (i) ?MH aer,?mmda 66!4&)26.5457521
-7.30 (5 6.81, 2.18 Hz) 6.95 (1H J=5.47 Hz) 6.91
(1H, d, 1%q£5%%%§%£igh7 g dd J=3.49, 1.93Hz) 4.88 (1H, t, J=5.66 Hz)
4.23 (1Hddtal;3419:88'84—|25 32Hz) 3.48 - 3.57 (1H, m 3.46 (1H t, J 5 61Hz)
2.94 - Qﬁzﬁé;d_é Kg) 2.81 (1H dd, J=13.74, 9.20 Hz) 1050 (p70S6K)"

120. 3- (i rr(?l [ 2, 3- b]pyrld"n 4-yl am no) - t hi ophene- 2- car boxyl i ¢ aC|d
((R)-23- carbanoyl- 1-phenyl-ethyl)-am de This conmpound was prepared in an

anal ogou ner SAICE e

25b] pyri §|1ZB§EH$‘[ g%?@fs%tﬁf)%% Bg 51%02rt}ﬁg%ﬁnﬁgn?aﬁ%c}xy%?crl%F S?ii1ne- 1- carboxylic
aci d t er thytoxyrmetsgltmethyi-pigyl[-8Ride3- am no- 3- phenyl propanam de i nstead of

1- BOC 3-am nopyrrolidine. LCV5 (ES1) 406 (M+H) 1H NWR (400 MHz, DVBO-d6) 5

ppm 11.51, (A4 "br. s.) Y0.22 (1H s) 8.65 (1H, d, J=8.44Hz) 8.01 (1H, d,
J=5. 42Hz) 0 (1M, d,(J=5.47 Hz) 7.47 (1H, d, J=5.52Hz) 7.33 - 7.39 (3H,
m 7.26 - K}4Hrr) 17 - 7.23 (1H, n) 6.86 (1H, br. s.) 6.80 (1H, d,

J=5. 86 Hz)\&./40 , .56 Hz) 5.44 (1H, q, J=7.24Hz) 2.66 - 2.75 (1H,
m 2.57 - 2.65 gl/ 51050 (p70S6K) 121.
2- (1H Pyrrol o[ 2, ] pyridin- 4 yI am no) t hi ophene- 3- car boxylic acid

e AL ATHAU AT B X AR5 A EPLE oA lioP cpared [ an
b] pyriodi m]pwmllnamylam)non mltheeré-cﬁrhmylbamﬁo}:ammni}necharbd)Xyﬂd: agd lerclutioxyl i ¢
15 ont oB P naBRFE S ity PHeTRaR S BOG e RSB I eas . 5.
am nopyr rLﬁ]M&i(Er&) SELQCIINBI-()EEII NMR520q Mll-lzi) DWISONNG &(pbd0 1 1vBR (1 HDIEBO! .66 1K, ppm
1179 (Lt e BT ol 35l Bttt cbioo 155 7530N, B A8 okt 7 95 (155 47 )

d, J=2.68 Hz) 6.96 (1H, d, J=5.47 Hz) 6.92 (1H, d, J=5.86 Hz) 6.45 (1H, dd, J=3.47, 1.90

15 Hz)4.72 (1H, 1, J=5.74Hz) 4.13 (1H,td, J=9.77, 4.56 Hz) 3.42 (1H, t, J=5.49 Hz) 3.38
(1H, t, J=5.91Hz) 1.62 (1H, dd, J=9.18, 5.12Hz) 1.33 - 1.51 (2H, m) 0.89 (6 H, dd,
J=6.59, 1.56 Hz)

ICso (p70S6K) ‘7

20 118. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-1-
hydroxymethyl-2-phenyl-ethyl)-amide

HNT

/ H
N \ N N
— = H OH
S A

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
25  ester using (S)-phenylalaninol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 393
(M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.85 (1H, s) 11.65 (1H, br. s.) 8.13 (1H, d,
J=5.52Hz) 8.00 (1H, d, J=8.59 Hz) 7.55 (1H, d, J=5.81Hz) 7.36 (1H, d, J=3.17 Hz) 7.20 -
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15Hz) 7.68 - 7.72 (1H m 7.61 - 7.68 (1H, m 7.51 (1H, d, J=5.91 Hz) 7.37
(1H, dd, J=3.49, 2.51 Hz) 7.00 (1H, d, J=5.42Hz) 6.96 (1H, dd, J=5.88, 0.61
Hz) 6.43 WoHRp11dd7009=3. 49, 1.93Hz) 4.59 (2H, d, J=5. 86 HPLTAGZ@0(#BIE6K)
20122. 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2-am no-1-p- tolyl-ethyl)-amde This conpound was prepared in an

anal ogous manner as 3-{[3-(1H Pyrrol of 2, 3-

b] pyri di m=30 Ham) Aap-(t Hj dipitenss, 2-99eH2) Grod (FEMd Neb-47\H2) 6la1dil Hed l=6ameboxyl i ¢

acid tert ter using tert-butyl
[ 2- am no- "E%épén(é%hﬁphenyl )et hyl ] carbamate i nstead of 1-BOC- 3-
am nopyr rleBidj hetHH)a\B (1 BSt, LA-5.40 Piz{ M) 4kl th\mc)islsy (tept, oL8d7 iHZN3M4A an

anal ogou [ [ P

yl ami no)i Fﬂ%gﬁ 831,.51?32% E%@( {@@3@3 H@X ;L??’?o?f‘é?'%?- 2-yl net hyl ) - ani de .
LCVE GESIIGs300S6MH) 1H NWVR' moo MHz, DMBO-d6) 5 ppm 12.57 (1H, br. s.)
10.99 (1H, s) 9.26 (1H, d, J=8.30 Hz) 8.27 (3H, br. s.) 7.99 (1H, d, J=6.98
Hz) 7.92 (1H, d, J=5.27 Hz) 7.41 5(1H, dd, J=3.08, 2.10 Hz) 7.28 (1H, d,
J=5. 17 HA)I972-(1H-PRrylo[d,3-leiiddtHylemma)anhiphieneti-carsoxylica®d (B2 d, J=7.86 Hz)

6.50 (1H, dd, J=8.25, 6.10 Hz) 3.30 - 3.43 (1H m
3.07 (1th§"°xgm%rfﬁ%7a@zr5‘/§3tﬁ%&%% s) 1050 (p70S6K) 10123.
3-(1HPyrrol o[ 2, 3- b] pyr n- 4-yl am no) - t hi ophene- 2- carboxylic acid

b] pyri di n- ) ophene 2 car bonyl Fam no} pyrrolidine-1-carboxylic
aci d tertNoutyTN1568+T “Usi ng tert-butyi

[ 2- ami no- 2-(3- xyphefl ) et hyl ] car bamat e i nst ead of 1-BOC- 3-
amnopyrrolldlné CVvs (ES 1) 508 (M+H)

10 This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (R)-phenylalaninol instead of 1-BOC-3-aminopyrrolidine. LCMS (ESI) 393
(M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.85 (1H, s) 11.65 (1H, br. s.) 8.13 (1H, d,
J=5.52Hz) 7.99 (1H, d, J=8.59 Hz) 7.55 (1H, d, J=5.91Hz) 7.36 (1H, dd, J=3.27, 2.64Hz)

15 7.21-7.30 (5H, m) 7.15 (1H, dt, J=6.81, 2.18 Hz) 6.95 (1H, d, J=5.47 Hz) 6.91 (1H, d,
J=6.25Hz) 6.42 (1H, dd, J=3.49, 1.93Hz) 4.88 (1H, t, J=5.66 Hz) 4.23 (1H, td, J=8.74,
5.32Hz) 3.48 - 3.57 (1H, m) 3.46 (1H, t, J=5.61Hz) 2.94 - 3.02 (1H, m) 2.81 (1H, dd,
J=13.74, 9.20 Hz)
ICso (p70S6K) “++7

20
120. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((R)-2-
carbamoyl-1-phenyl-ethyl)-amide

HNT

7\ _H <

N )N N
=( H NH,
S o

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

25  Db]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using (3R)-3-amino-3-phenylpropanamide instead of 1-BOC-3-aminopyrrolidine.
LCMS (ESI) 406 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.51 (1H, br. s.) 10.22
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Fol | owed by deprotection in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

((R) - 1- pywoabiidiimo2- yl met hyl ) -am de . LCMS (ESI) 408 ( MPHY/UBRDIBINIRSE400 MHz,
DMSO-d6) 5 ppm 12.56 (1H, s) 11.01 (1H, s) 9.30 (1H, 20d, J=8.15Hz) 8.27
(3H, br. s.) 800 (1H, d, J=6.88 Hz) 7.93 (1H, d, J=5.27 Hz) 7.39 (1H, d,
J=2.59 Hz) 7.28 (1H, d, J=5.27 Hz) 7.03 (2H, t, J=7.88 Hz) 6.81 - 6.89 (2H,
m 6.75 ((1H,s)dd5 JH8d0&842H5)l8blzI1Hﬁo53 542sz780146| 88./:!5247&522747((]1H dd,

(h w30t T Sashing 4 495 BB rochig (a mBge tnon3)” 220

3-(1H Pyrsr&ﬂ (0H2d 34-45]qoyHi2) G 40- (4 Hy 8 ara3res) H2) 15l 4l Eine,- 27 atHapR g6 - .78 d,

2-am no henyl)-ethyl]-amde C  This conpoundwas prepared
|[n an ang}) %usfgr%ﬁﬂ_grn% - - w PrEp
3-{[35( 1H€B§(p70ﬂ6¢£|) 2, 3- b] pyr igi+#i4- yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrro
| i di ne-1-carboxylic acid tert-butyl ester using tert-butyl

[ 2- am no- 2- (3-chl orophenyl ) et hyl ] carbamat e i nstead of 1-B0OC 3-

5am nopy riedl 2-githByrrdl gRB-E)BBIdin-&y _mindH)ioprene cdneatbdxyliciagid 8tcborg-4n i n an

anal ogous, rrol o[ 2, 3-b] pyri di n- 4-

yl am no) qtf[@m?ﬁéﬂﬁﬁ%sﬁzaﬁrﬁg%l ic acid ((R-1-pyrrolidin-2-ylmethyl)-am de .
LCVS (ESIQN 2 (MrH) 1H NWR (400 MHz, DMSO-d6) 5 ppm 12.54 (1H, br. s.)

10. 99 (1H, 9.42 (1H, d, JEF, 96 Hz) 8.32 (3H, br. s.) 8.01 (1H, d, J=6.88
Hz) 7.94 H\ H J=5. 7.39 10 (1H, dd, J=3.17, 2.34Hz) 7.23 - 7.32
(4H, m 7. (1 ,QS FA) 7.03 (1H, br. s.) 6.52 (1H, d, J=6.83Hz)
5.31 (1H, dd, J&€8.20, 5.61 Hz) 3.32 - 3.51 (2H, m 3.10 - 3.24 (1H m 1050
(p70S6K) 15125.

?2( ;E‘D%rﬂf %oﬁg&’bvﬁ%%fe%‘a&hﬁn )éh %Hlxlgﬁa rﬁéaﬁ%gg@%{% Gar {{{?@4@5 aci d

b]pyr|d|n -4-ylamino) thlophene -2- carbonyl] ammo} pyrrolidine-1- carboxyllc acid tert-butyl

ester using 1-[3-chloro-4-(trifluoromethyl)phenyllmethanamine instead of 1-BOC-3-
aminopyrrolidine. LCMS (ESI) 451 (M+H) 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.79
(1H, s) 11.67 (1H, s) 8.94 (1H, t, J=6.13Hz) 8.16 (1H, d, J=5.47 Hz) 7.86 (1H, d, J=2.00
15 Hz)7.68-7.72 (1H, m) 7.61 - 7.68 (1H, m) 7.51 (1H, d, J=5.91Hz) 7.37 (1H, dd, J=3.49,
2.51Hz) 7.00 (1H, d, J=5.42Hz) 6.96 (1H, dd, J=5.88, 0.61Hz) 6.43 (1H, dd, J=3.49,
1.93Hz) 4.59 (2H, d, J=5.86 Hz)
ICso (p70S6K) ‘7
20  122. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-1-p-
tolyl-ethyl)-amide

HN

4 H Q
N N N N
— = H NH,
S

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl

25  ester using tert-butyl [2-amino-2-(3-methylphenyl)ethyl]carbamate instead of 1-BOC-3-
aminopyrrolidine. LCMS (ESI) 492 (M+H)
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Thi s conmpoundwas prepared in an anal ogous manner as
3-{[3-(1H Pyrrol o[ 2, 3-b] pyri di n4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrro
| i di ne- 1-warzboxylioe acid tert-butyl ester 20using tert- BaTNUIS2010/042844

[ 2- am no- 2- (3, 4-di chl orophenyl ) et hyl ] carbamate instead of R)-2-

(am nonet hyl ) - 1-N-BOC-pyrrolidine. LCV5S (ESI) 546 (M+H) Fol | owed by
deprotection in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) Fohovegahiendeploteetionan sh 'aﬁalagdlﬂ nhdriker 4s By TH-Glytrdio[2,Rb)lnarbay| ) - am de .

16,00 (1edyoghiih ol d USSR TS edl, §

J=6. 93Hz)39Z. I94H{ 1JH'|NMR (4D0M B2 HINSB-a8P 5 i, 12067 AH1bOSHAD.98.(88, s) 92644 (2H m

&% élgéng)d §-&30FRES. 2?&54 Frgty 90 g as B haf 92 M50 eﬁw E‘)Z A v

d, J=31. 96H ) J1069 A VAF6KI8 BH2G, J=5.17 Hz 7.14 (2H, d, J=7.91Hz) 7.03 (1H, br.

2,1 Pyl ol o) Sk o AT s ﬂ%"%ﬁ@%ﬁg%ééﬁﬁ ahﬂ RSl
anal ogous. mnhlem ) 80731 ] 134 WA Pyiz)rol 9)[32-!, 8)

b] pyri di 0) - t hi ophene 2- car bonyl Fam no} - pyrrolidi ne-1-carboxylic
aci d ter?cﬁd%/ q,ggfgest er usi ng +t ert-butyl

[ 2- am no- 2- (4- et hyl phenyl ) et hyl ] car bamat e i nst ead of 1-B0OC 3-

arrin gyrr

2 (10byr'es) S BFaREle 3 blpyric-4yaminolinpphensi:carbalie gAML, | ¢ ead
of 3- ( 1HWthexytabeaylBethyibamiogi n- 4- yl am no) - th| ophene- 2- car boxyl ic acid. LCMVB
(ES I') 492 (M+tH) Fol | owegl,cby deprotection in an anal ogous manner as

3-(1H Pyrrol o[ 2, 3-b] i di n-4- 15yl am no) -t hi ophene- 2-car boxylic acid

((R - 1- pyyy-B&i di n- 2- thyl)-amide . LCMS (ESI) 392 (MtH) 1H NMR (400 MHz,
DVBO- d6) 5 m12 H br. s.) 11.45 (1H, s) 9.27 (1H, d, J=8.15Hz) 8.26
(3H, br. &) ?)1H, J=6.83Hz) 7.73 (1H, d, J=5.81Hz) 7.38 - 7.48 (2H,

7.19 (2 : d, = .oﬁmmg. 97 (2H, d, J=7.96 Hz) 6.79 (1H, d, J=1.51Hz)
6.67 (1H, d, J= Hz) 5.23 (1H, dt, J=14.33, 4.28 Hz) 3.27 - 3.45 (1H m
3.08 (1H, dd, 2037.17, 4.73Hz) 2.22 (3H, s) 1C50 (p70S6K)

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
15  ester using tert-butyl [2-amino-2-(3-methoxyphenyl)ethyljcarbamate instead of 1-BOC-3-
aminopyrrolidine. LCMS (ESI) 508 (M+H)
Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
408 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.56 (1H, s) 11.01 (1H, s) 9.30 (1H,
20 d, J=8.15Hz) 8.27 (3H, br. s.) 8.00 (1H, d, J=6.88 Hz) 7.93 (1H, d, J=5.27 Hz) 7.39 (1H,
d, J=2.59 Hz) 7.28 (1H, d, J=5.27 Hz) 7.03 (2H, t, J=7.88 Hz) 6.81 - 6.89 (2H, m) 6.75
(1H, dd, J=8.08, 2.51Hz) 6.53 (1H, d, J=6.88 Hz) 5.27 (1H, dd, J=8.54, 5.71Hz) 3.60
(3H, s) 3.37 (0 H, dt, J=18.11, 5.34Hz) 3.09 - 3.20 (1H, m) 3.05 (1H, qd, J=7.30, 4.66
Hz)ICso (p70S6K) et
25
124. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3-
chloro-phenyl)-ethyl]-amide
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127. 2-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid

[ 2-am no- 1- (3- net hoxy-phenyl)-ethyl]-am de Ow 25 Thi s conmpound was
prepar ed Wo 2an/En@Pogous manner as 3-{[ 3- (1H Pyrrol o[ 2, BCT/US2010/042844

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne-1-carboxylic
acid tert-butyl ester using tert-butyl

[ 2- am no- 2- ( 3- met hoxyphenyl ) et hyl ] car banat e i nstead of 1-BO0C 3-

am nopyrrolidi ne and Cl

2-(1HPyrrolo[ 2, 3-b i di n-4-yl am no) -t hi ophene-3-carboxylic acid 5i nstead
of 3-(1HHYr®ol of 2, yridi n-4-yl am no) -t hi ophene- 2-car boxylic acid. LCMVS
(ES 1) 508) Hy, Fael Il oped by deprotection in an anal ogous manner as

3- (1H Pyr Nol oF2N3- b i n-4- ylam no) -t hi ophene- 2-carboxylic acid

((R) - 1-pyr i di -yHimetNigl ) -amide . LCVMS (ESI) 408 (M+H) 1H NVR (400 MHz,
DMSO-d6) 8 ppm ®R.S8 (1H, br. s.) 11.45 (1H, s) 9.30 10(1H, d, J=8.20 Hz)
8.27 (3H, br. s.) 8.09 (1H, d, J=6.78 Hz) 7.76 (1H, d, J=5.81 Hz) 7.38 -

7. 50 ( 2HThiycompblindvldd prepardeih &B8dizlogdus mannér. &B-{[24t H-®yrr6lo[2B-b]p@ridd2 (2H, m)

6.71 (1H, J=6_83 .2 d J=18. 60, 4. 00.Hz)  3..68 s) 3.37

Ciri ¢ by ophde 2oARop i aliig dusoariiciiy trdliyh Bhter

2- ( 1H Py rusinb agr2b@y P yninaR143-4hlgtophemd)pthy idanipdreate irBtezardd 0 >80C-S- aci d

[ 2- am.no-_]-. = di ch 7 | rethyl]-amde C cl HN N N/\ NH2 This

corrpoand a\%éé%ﬁglbogﬁeé&bmé)(aégﬂ):%{aél (nghs manner as 3-{[3-(1H Pyrrol o[ 2, 3-
Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)

412 (M+H) 1H NMR (400 MHz, DMSO-d6) & ppm 12.54 (1H, br. s.) 10.99 (1H, s) 9.42

(1H, d, J=7.96 Hz) 8.32 (3H, br. s.) 8.01 (1H, d, J=6.88 Hz) 7.94 (1H, d, J=5.27 Hz) 7.39
10 (1H, dd, J=3.17, 2.34Hz) 7.23 - 7.32 (4H, m) 7.19 (1H, d, J=8.00 Hz) 7.03 (1H, br. s.)

6.52 (1H, d, J=6.83Hz) 5.31 (1H, dd, J=8.20, 5.61Hz) 3.32 - 3.51 (2H, m) 3.10 - 3.24

(1H, m)

ICso (p70S6K) “pt”

15 125. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3,4-
dichloro-phenyl)-ethyl]-amide

Cl cl

HN

4 H Q
N N N N
— = H NH,
S

This compoundwas prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-b]pyridin-
4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl ester
20  using tert-butyl [2-amino-2-(3,4-dichlorophenyl)ethyl]lcarbamate instead of R)-2-
(aminomethyl)-1-N-BOC-pyrrolidine. LCMS (ESI) 546 (M+H)
Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
446 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.58 (1H, br. s.) 10.99 (1H, s) 9.49
25  (1H, d, J=7.86 Hz) 8.36 (3H, br. s.) 8.02 (1H, d, J=6.93Hz) 7.94 (1H, d, J=5.22Hz) 7.49
(1H, d, J=1.95Hz) 7.38 - 7.44 (2H, m) 7.35 (1H, d, J=2.05Hz) 7.27 (1H, d, J=5.27 Hz)
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20b] pyri di n- 4-yl am no) - t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl ester using tert-butyl

[ 2- ami no-wO28114M1di0ehl or ophenyl ) et hyl ] car bamat e i nst ead ®CT/US2010/042844

1- BOC3- am nopyrrolidi ne and

2-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid instead
of 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid. LCM5
(ES 1) 54603 (WHibr. 8561l (oMed] J2g.93eiRy RB2CLH, ad J=B.7an5.an&zpyGeAS 3nANMES  as
3-
(

(1H Pyrr bl pyrd din-4- ylam no)-thi ophene-2-carboxylic acid

(R -1- py@ro%@i”_ﬁdZ ‘fﬁndétq?ﬁrjl)-am de . LCMS (ESI) 446 (MrH) 1H NVR (400 MHz,
8.27 (3H, br. s.) 8.11 (1H, d, J=6.74Hz) 7.75 (1H, d, J=5.81 Hz) 7.59 (1H,
d, J=2.00 Hz) 7.42 - 7.50 (4H, nm) 7.36 (1H, dd, J=8.22, 2.27 Hz) 6.75 (1H,
Hz) 3.39 3.89 Hz) 3.11 -3.26 (1H, ) 1050 (p70S6K) 129.
2- Chl or o- t@%ﬁ{?@'#ll—l— pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car bony
N[ 3- (am nomet hyl )phe] 2-chl oropyri di ne- 4-car boxam de: A sol ution of
3-am nob m ne 82 mol ), diisopropylethylamne (29 nL, 164 10
nmol ) in yl ene c
addition g 0 82 mml) in 4 portions. The reaction was all owed
to stir at om at for 18 h. The reaction solution was washed wth
afford tert- butyI (3-am nobenzyl ) carbamate as a dark oil (26 g, 99%. 15 To
a sol uti Wﬁls@onﬁj‘obﬁ@%§9k'p@fe@i ifah @nélég&s%arﬁ?egaggﬁ[?) 1Hﬂ°%[;§ §-0 ) was
fol | owed br]ﬂ)’”fj'ﬁé%/ H%V‘@ H}'ﬁﬁhieﬂ%f2t°frb§”§'] aming} W'F'”e‘l“hﬁarP@%@ ﬁ%ﬁ t%%“%'tl rred
at rqem @@faaafs&gw&@bbgr [21niRo-bhgmn iy 8} f" é‘wljaa@hhwle |ﬂ§t€&<§ibﬁ1 Bde3-0r gani ¢

sul fate, am'nqpélrre'tﬂ'%%ndc%h%ﬁw%lﬂé& tfleyrm%é@mw ttfwemensr?ycermytyh%ac'd
puri fi catingdendd Sa(ﬁquTﬂrothZ B-blpytidlih-4- yIamlnoi thiophene-2-carboxylic acid. LCMS
tert-but l:hl oropyridin-4 yl)carbonyl]am no} benzyl)carbamate in
met hyl ene,foﬂcb\heidbyiﬁedrdiectma)m ah afalégondsnanhdeds 4- Mi-H@holb[!? Ibpyane4( 10 mL). The
renmoved I3|92\(IH¢H§)1|€IMR(4Q)0&\7IFHQrm\/ISO -d6) & ppm 12 61 (1H, br. s.) 11.45 (1H, s) 9.27
N 3- (am nomel iy L) BNawhd i 8113 o0y (1oL "5 9%?%9&? J=5.81Hz) 7.38 -

(1H, d, J=6.78 Hz) 5.23 (1H, dt, J=14.33, 4.28 Hz) 3.27 - 3.45 (1H, m) 3.08 (1H, dd,
20 J=7.17,4.73Hz) 2.22 (3H, s)

DVSO d6) 18s@praSBK)52 (1H, bf++4s.) 11.35 (1H, s) 9.39 (1H, d, J=7.86 Hz)
d, J=3. 27280M¢)H-Byv@o[@ Brb]lptidird4-§lartBndiizhiophed@-J-ddrborxgticlacid t222mB®; 1-g-. 86, 4. 56
1] - 5am no}-net hyl)-phenyl]isonicotinamde Ho N C Synthesis of
r;de (275 nL) was cooled to 0 C, followed by
aqueous NH4Cl, driged with Na2504, filtered and concentrated to dryness to
added diisopro | am ne (5 nmol )
| ayer was washe aqueous 19% Li ution, dri ed over sodium
(3-{[(2-¢ |n 4y1) carbonyl ] am no} benzyl ) carbamate. To a sol ution of
JPopaSE i
sol ut;i_on war.m t. mte era n tir 18 h.
The rdacolBiaBoRiH B RaP ol rid (BT S ARy RARE MR Elied and
7.48 (2H, m) 7.19 (2H, d, J=8.05Hz) 6.97 (2H, d, J=7.96 Hz) 6.79 (1H, d, J=1.51Hz) 6.67
ICso (p70S6K) ‘7

127. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3-
methoxy-phenyl)-ethyl]-amide
OMe

HNT

/ H

N, )N N

— — H NH
S A

25
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Thi s conmpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

(2- am no-wOlyp/Emode using N[ 3- PCT/US2010/042844

30(am nonet hyl ) phenyl ] - 2-chl or opyri di ne- 4- car boxam de i nstead of

tert-butyl-2-amno ethyl carbamate. LCMS (ESI) 503 (M+H) 1H NVR (400 MHz,

DMSO-06) 5 ppm 11.53 (1H, br. S.) 10.56 (1H, s) 10.38 (1H, s) 8.73 (1H, t,

€:6. Oggz)'l'h& cothdolihtl wels prbpére&gn & an8ogdis(rdhned as 3-'{5.-(42-FHZ|)OI072,9-7 (1H, rr)S) 7. 5234
1H, , 5 17 7. H, J=5. 47 7, - 1.1 H 7.5

(I . SR apgmipbyffdondnd2. coldnyiamyrop oy fotde; cabouud afd etbhuvs) 1/ °G

J=5. 27 Haz)teb. L#i;ﬂlg(téllﬁbut;&l [23m8n&2- metmx45he(@hbth¢]camm|nem)adbomaqcpzosaK)

{2+ am no Ao Bt LR bR b AR R GRS £B B G adipe” ©

pr epaed imst\eaimfaF(adegmmk)[ZrﬁMwndlam Barh[nd)-(hidghPye-2 ahdjoyl®-acid. LCMS

b] pyri d| % )3 ? - t hi ophene- 2- car bonyl Fanmi no} - pyrrol i di ne-1-carboxylic
acid tert-buty ester using tert-butyl

[ 2- ami no-FRH¢@ecthy deropthetioplin en Bpdipgcusiveareeas A&y rrolo[213-BIpGida-4-

anangﬁL %!Ml%RQRlo%ﬁ'qu%( Tﬁ—? P‘?% % QQWF&?E gw%hWaﬁﬁ:@ KA (4] 1 0 an

yI ami no) 40Bi( MpHéhﬁW%&?ﬂ@d\ﬂw iQMSQi8) ) & ORN-12-38y(r Hobii. di) 11 25y(1 ries) I9y30) ani de .

SO H S S 5 Hey A7 R 0P Moy R 8P BT s i 2 o)

J=6. 74Hz)7.50. (28, ("L A,11d1H.Jt=8=883H B.8B.-46r9F BH, m) 6.75=%.95(2Hz Jn) 757413(1('|1¢H dd
J=2.98, 2 H s) 7.16 - 734(3Hn)67820(1HdJ244Hz)
6. 69 (1HJ§%3@5%6E‘2 (jé 28 (1H, ddd, J=10.03, 8.03, 3.71 Hz) 3.17 (1H, dd,
J=10. 74, J7188p14.00 HRS. @Q,O&bﬁ@)@ 37%1H, t, J=8.64Hz) 3.13 (1H, 1, J=10.88 Hz)ICso

3-(1H Pyrﬁfq , 3-b] pyri di n-4-yl am no) - t hi ophene- 2- car boxyl i ¢ acid

[ 2- (1- phenyl 25 thyI anino) -ethyl ] am de This conmpound was prepared in an

anal dgous manner as 3-(1H-Pyrrol 0[2 3-b] pyri di n- 4-

yl am no) '1@@'9?1@?%@0[@%‘1@ bd'lri Ly R thlophene -3-carboxylic acid [2-amino-1-(3,4-

[ 2- (4- met hoxy- benzyl am no Iy am de usi ng acet ophenone i nstead of

4- et hox P ioRERe-AN ;Rﬂ*a-yllt@vée(Es |) 406 (MrH) 1H NMVR (400 MHz, DMBO-d6) 5
ppm 11.53 (1H, br. &) 10.22 (1H, s) 8.02 (2H, d, J=5.37 Hz) 5 7.76 (1H, d,
J=5.37 Hz) 7.45 (1H, %h=s. 47 Hz) 7.21 - 7.34 (5H, nm 7.08 - 7.20 (1H, m
6.79 (1H, A daJ=5.37 6.43 (1H, d, J=2.73Hz) 3.67 (1H, g, J=6.51Hz) 3.18
- 3.38 ( 2. 34- 58 (2H, m 2.14 (1H, br. s.) 1.19 (3H, d, J=6.64Hz)

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-

20 b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using tert-butyl [2-amino-2-(3,4-dichlorophenyl)ethyl]carbamate instead of 1-BOC-
3-aminopyrrolidine and 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic
acid instead of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid. LCMS
(ESI) 546 (M+H)

25  Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
446 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.52 (1H, br. s.) 11.35 (1H, s) 9.39
(1H, d, J=7.86 Hz) 8.27 (3H, br. s.) 8.11 (1H, d, J=6.74Hz) 7.75 (1H, d, J=5.81Hz) 7.59
(1H, d, J=2.00 Hz) 7.42 - 7.50 (4H, m) 7.36 (1H, dd, J=8.22, 2.27 Hz) 6.75 (1H, d, J=3.27

30 Hz)6.70 (1H, d, J=6.78 Hz)
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1050 (p70S6K) 10132.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

[ 2- am no-weo(4r1/a1r4op| uor onet hyl - phenyl ) - et hyl ] - am de F CPThits2@0/2340d was
prepared in an anal ogous manner as 3-{[3-(1H Pyrrol o[ 2, 3-

b] pyri di n-4-yl am no) -t hi ophene- 2- car bonyl Fam no} - pyrrol i di ne- 1- car boxylic
acid tert-butyl 15ester using tert-butyl

[ 2- ami no-5229 (4H; tdd, | 02. 698186, l4rBBery) Beachy H] ¢ ak tmamHe) 3.nst 824 (0, )ICs

BOC- 3- am nﬂ%érKsolidl ne. LCMS (ESI) 446 (MrH) 1H NVR (400 MHz, DMSO-d6) 5
ppm 12. 48P br. s.) 10.927(1H, s) 9.40 (lH d, J=8.00 Hz) 8.28 (3H, br.
s)801(1HdJ683Hz)795(1HdJ 27Hz)753-758(2Hrr)747

- 7.52 ( 7.4 e 7 00 (1H, br.
52653 Py A e B b o ol e 0 11
J=10. $3Hamihds0ethy)/86W)-isbBBotinamide

2- (1H Pyrrol of 2, 3-b] pyridi rbh4 yl am no) -t hi ophene- 3-car boxylic acid

[ 2-am no- 1- (4- trifluor -phenyl)-ethyl]-am de 25 This conpound was
prepared in _an anal S ner as 3-{[3-(1HPyrrolof 2, 3-

b] pyri di M-yl am no) ( he exg- car bonyl Fam no} - pyrrol i di ne-1- carboxylic
acid tert- | yestoer usi ert-butyl

[ 2-am no- R- ( Wi fl onet hyI phenypet hyl ] carbamate i nstead of 1- 5
B@-B-aMn_rrM LCVMS (ES1) 446 (MtH) 1H NWR (400 MHz, DVBO-d6) 5
ppm 12. 54 (1H, Ss.) 11.40 (1H, s) 9.45 (1H, d, J=8.00 Hz) 8.32 (3H, br.
s.) 8.10 (1H, d, J=6.74Hz) 7.78 (1H, d, J=5.86 Hz) 7.57 (4H, g, J=8.53Hz)
7. 45 (2HSydthedissi 63 ninemethy(dienyil2-chteBopyPeing-46caBoxpmide: d, J=6. 83Hz) 5. 37
(1H, dd, J=18.40, 3.76 Hz) 3.43 (2H, dd, J=6.83, 6.25Hz) 3.21 (1H, dd,
J=5.56, 5.27 Hz) 101050 (p70S6K) 134.

(S) - [ 3- ( Frednytionof 6{a2r1i®ld@hp)9amhibr(l1049 ya2aminab) disbipropHethgamined RH ovky I 64

act oL@ Cineion i ARydncoribineds os i PhaLEdads 110 < 10BRRY by Shifibd ors]

15This co repared iIn a anal ogous ndnner
3-{[3-( 1K|1839,r&2dh61[012 |r34 portlons The reaction was aIIowed to stir at room temperature for

b] pyri di Rg4; #h?F@d&ﬁén LNRRANERSTANE@ WAR AYLERRINIDL, RYiES Rith NaDSo L Tik@egOXY! i C

acid tert-b ester usi ng

2-1(29) - @naﬁpwgaﬁsﬁé%gwy@@w@]aﬁmtﬁ@@%(ﬂ amipobgrzylcaybamaipas aerkedid of 1-

BOC- 3- am gygg,gl i dine. LCM5 (ES1) 508 (M+H) 1H NWVR (400 MHz, DMSO-d6) 5

ppm 11. 6 s.) 11.48 (1H, s) 8.68 (1H, d, J=9.08 Hz) 8.11 (1H d,
=5.47 Hz) 7.78 -

To a solution of 2-isonicotinic acid (1.0 g, 6.3 mmol) in DMF (20 mL) was added

diisopropylethylamine (5.0 mL, 25 mmol), HATU (2.6 g, 6.9 mmol) followed by the above
aniline (1.3 g, 5.8 mmol). The reaction was stirred at room temperature for 18 h then
diluted with ethyl acetate. The organic layer was washed with aqueous 1% LiCl solution,
20  dried over sodium sulfate, filtered and concentrated to dryness without any further
purification to afford fert-butyl (3-{[(2-chloropyridin-4yl)carbonyllJamino}benzyl)carbamate.

To a solution of tert-butyl (3-{[(2-chloropyridin-4 yl)carbonyl]lamino}benzyl)carbamate in
methylene chloride (10 mL) at 0 °C was added 4 M HCI in dioxane (10 mL). The solution
25  was allowed to warm to room temperature and stirred for 18 h. The reaction was
concentrated in vacuo to dryness. Methanol was added and removed in vacuo (3X) to
afford N-[3-(aminomethyl)phenyl]-2-chloropyridine-4-carboxamide.
This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using N-[3-
30  (aminomethyl)phenyl]-2-chloropyridine-4-carboxamide instead of tert-butyl-2-amino ethyl
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207.83 (2H, m 7.73 (2H, dd, J=5.39, 3.10 Hz) 7.59 (1H, d, J=5.91Hz) 7.48
(2H, d, J=7.32Hz) 7.33 (3H, t, J=6.59 Hz) 7.23 - 7.29 (1H, m 6.93 (2H, dd,
J=7. 35, 5¥O4bny0160022 (1H, dd, J=3.47, 1.85Hz) 5.55 - 5. ®CT(UBR)10/0¥2844 02 -
4.11 (2H, nm) 1050 (p70S6K) 135.

(S)-2-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-car boxylic

aci d[ 2- (1, 3-di oxol, 3-di hydro-i soi ndol-2-yl)-1-phenyl-ethyl]-am de 5This
conpound caasinfate: REMSI(ES)) 5038 (@& ogiqurmmmmHzalsMSow@ S(p'bH'r Py53 o2, 3-

l<'311::o}dmtce]“rtré gﬁ@%%ﬁanggfq)ewtfth%oﬁge%e??a Rlin s osﬁ%né 58%1|_|?yr o 8§ihn 5.5 0, boxyl i c
2 (25) - 2 326, BHZ) POROWA, @) A 1A, 908,00l 27 4z 3 LM, ey hmsiemd of 1

o S S e S e O e FO.0

J=5. 43 HZ)H,M,79503Hz) 6@dd1H JE55-4.81HA).44842H, 8, 8%.86 Hz)74 (2H, m) 7.38 - 7.46
(3H, m 701§ 00kK33 (4H m) .6.74 (1H d, J=5.47 He) 6. 25 (1H, dd, J=3.47,
1.81Hz) BCafPTOS8KE7 (14 m %05 (2H, d). 1060 (p70S6K) 136.

3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

L o3t AREPRI AT b B Tupd e RSN a2 BRFRBALEY @
yl am no) <chloropienyg-ehyfaantidxyl i ¢ aci d

[ 2- (4- met hoxy- benzyl am np@) - et hyl | -ami de using 4- 20 net hyl benzal dehyde
i nstead of 4-met hoxy, nzal dehyde. LCM5 (ES1) 406 (M+H) 1H NVR (400 MHz,

DVBO- d6) |5 mll 4 11.53 (1H, m) 10.24 (1H, s) 7.95 - 8.04 (1H, m 7.75
(1HdJ—/\ (1H, d, J=5.47 Hz) 7.25 - 7.31 (1H, m 7.14 (1H d,
7

J800Hz =7.81Hz) 6.77 (1H, d, J=5.47 Hz) 6.41 (1H dd,
J=3. 42, 0 2HNHs) 3.31 - 3.36 (2H, m 2.58 (2H, t, J654Hz)
2.22 (3H s) 25@,06 (p70S6 K) 137.

3- (1HoPyrrol o[ 2, 3b] pyri di n-4-yl am no) -t hi ophene- 2- car boxylic acid

[2-(3- CthWsOdo%poUﬁ& Q/%}Sre%ﬁ%yh aﬂ"aﬂéﬁbg&}sm{édneﬁgé @5{[3- (1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using tert-butyl [2-amino-2-(3-chlorophenyl)ethyl]carbamate instead of 1-BOC-3-
aminopyrrolidine. LCMS (ESI) 512 (M+H)

15  Followed by deprotection in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid ((R)-1-pyrrolidin-2-ylmethyl)-amide . LCMS (ESI)
412 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm 12.57 (1H, br. s.) 11.37 (1H, s) 9.38
(1H, d, J=8.00 Hz) 8.29 (3H, br. s.) 8.09 (1H, d, J=6.74Hz) 7.75 (1H, d, J=5.86 Hz) 7.47
(1H, d, J=5.76 Hz) 7.43 (1H, dd, J=2.98, 2.49 Hz) 7.37 (1H, s) 7.16 - 7.34 (3H, m) 6.78

20 (1H, d, J=2.44Hz) 6.69 (1H, d, J=6.74Hz) 5.28 (1H, ddd, J=10.03, 8.03, 3.71Hz) 3.17
(1H, dd, J=10.74, 7.42Hz)
ICso (p70S6K) ‘7

131. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(1-phenyl-
25  ethylamino)-ethyl]-amide

AN
HN H
4 H Q
— H

—_

XS
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5Thi s conpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (4- metwoxytian@y| am no) - et hyl ] -am de usi ng 3- PCT/US2010/042844

chl or o- 4- met hoxybenzal dehyde i nstead of 4-nmethoxy benzal dehyde. LCMS (ES 1)

456 (MtH) 1H NMR (400 MHz, DVMBO-d6) 5 ppm 11.52 (1H, br. s.) 10.28 (1H, s)

7.98 - 8.07 (2H, m 7.77 (1H, d, J=5.42Hz) 7.46 (1H, d, J=5.42Hz) 7.36 (1H,

(21 % 2) 151®) compdnd Mk pl@arkd,in drdnSdgou. rﬁﬁnridz}isﬁ (29- F(yﬂrbi,o[Z;kBib]p?FF@ggLZ .
12Hz) 7 J=5 J 54,

35 ) Vami ey SCboph el P aaneSt o el e e G 7056k

15138. acetophenone instead of 4-methoxy benzaldehyde LCMS (ESI) 406 M+H 1H NMR

aci o mot IgH0 BLEPSooX e e i B 192%3@«15'5?0%@‘@ TR mnner as

3-( 1|+5Pyr7rxﬁ @OH2d 3H-8)3Tymid) G4 (4H, ylmnd-)lz t7m1omm41(55+2m)3rctmxym ¢l Hei)d

2- th

Lor tbut P Eh AR o r@E‘n&@%HeES?%éﬂj By 00 Mo

DVBO- d6) n5)zp$m2m 55,r(1)12414b1n4 bs.9) 100 @Y, 01#46.60HZ8. 54 (1H, t, J=5.76 Hz)
8.04 (1H,.d 7]3%@612 83.(1K, d, J=5.42Hz) 7.51 (1H, d, J=5.47 Hz) 7.32
(1H dd, '98fe? 237Hz)J686(1HdJ547Hz)641(1H dd, J=3.54,
1.83Hz) 4.00 (2H, d, J=5.81Hz) 3.66 (3H, d, J=0.10 Hz) |C50 (p70S6K) ++

139 t e- d
R A e e i )

anal ogougrifuaramegthdoh8rylf@hylltamEgr r ol of 2, 3-

b] pyri di n-4-yl am ng)c t hi ophene- 2- car bonyI Fam no} - pyrrolidine-1-carboxylic

acid tert-butyl esté usi ng (3R)-3-am no-3-phenyl propanenitrile (O ganic
Synt hesi s 08, 85, - 230) instead of 1-BOC- 3-am nopyrrolidine. LCVS

(ESI) 388N'MyH) 1H (400 MHz, DMBO-d6) 5 ppm 11.64 - 11.76 (2H, n) 8.87
(1H d, J=8-4dHa) 15 1HdJ561Hz)

\S

This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
15  ester using tert-butyl [2-amino-2-(4-trifluoromethylphenyl)ethyllcarbamate instead of 1-
BOC-3-aminopyrrolidine. LCMS (ESI) 446 (M+H) 1H NMR (400 MHz, DMSO-db) 6 ppm
12.48 (1H, br. s.) 10.92 (1H, s) 9.40 (1H, d, J=8.00 Hz) 8.28 (3H, br. s.) 8.01 (1H, d,
J=6.83Hz) 7.95 (1H, d, J=5.27 Hz) 7.53 - 7.58 (2H, m) 7.47 - 7.52 (2H, m) 7.43 (1H, d,
J=2.54Hz) 7.31 (1H, d, J=5.27 Hz) 7.00 (1H, br. s.) 6.55 (1H, d, J=7.03Hz) 5.39 (1H, td,
20  J=8.79, 4.30 Hz) 3.19 (1H, t, J=10.93Hz)
ICso (p70S6K) ‘7

133. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(4-

trifluoromethyl-phenyl)-ethyl]-amide
25
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107.62 (1H, d, J=6.15Hz) 7.48 (2H, d, J=7.18 Hz) 7.35 - 7.41 (4H, m 7.27 -
7.33 (1H m 6.99 (2H, t, J=5.00 Hz) 6.44 (1H, dd, J=3.12, 2.00 Hz) 5.47 -
5.60 (1HWwWORB/O®Y 3.22 (2H, m) 1050 (p70S6K) 15140. PCT/US2010/042844

2- (1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid
((S)-2-am no-1- phenyl-ethyl)-amde To a solution of

2- (1H Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid ((S)-
2-azi do- 1- phenyl - etfyl ) -am de (40 ng, 0.1 nmmol), 5% Pd/C (cat) in nethanol
(5 mL) was 20subjected.to an at nosphere of hydrogen (balloon). After

conpl et i e solu was filtered and concentrated in vacuo. The residue
was purifigd/by | SCO-Gonpani on (silica, 10% nmet hanol, nethyl ene chloride,
1% ammoni ﬂoxiO
Pyrrol of 2, i i rm no) - t hi ophene- 3-carboxylic acid

((S) - 2- ani no- 1- ghepyl et hyl ¥-ami de (35 nmg) (ESI) 378 (MtH) 1H NVR (400 Mz,
DMSO-d6) 5 ppm 12761 (1H, 25br. s.) 11.45 (1H, s) 9.32 (1H, d, J=8.20 Hz)

8.28 (3H, 5 (1B Pl Hz) 7.47 (2H,
4. 3=5. g kP Bepiehgrediu g Sl el s 3B gkt ¢ o] (11
dd, J=2. &yridin2R¢aminG)-B8opherp-2dardagl]-8dind:-pyEol@hef tteqroaylic acid (erbaytyl4. 73Hz)
3.40 (1H, S Py . (R ™ (p70S6K
3158, o (08 BT RO epavi B Fuipoltion iiher el Rt e ac o
[2- dismetBQQ-granrioepy:roidine LS (BSHedial (M) Hil NIMBr#eeMHToDM SQBdEGYS poimal - wi t h
ti i :
3 (ks pyrpordl B B A C A G S 4 RO  ERRRIN R, SRR 1 e (0. 26
g, 0.94 meBI¥HZ0ERR(tdh iy do8/HDOVG{ BHHr) J=8.53Hz) 7.45 (2H, d, J=5.66 Hz) 6.78
1- (2- Met h -V R T\ 2 el - - bt , 1.0
ol ) vad LHEN, SRl T o[ U By L e 8 Son eyl SR A He {0k G 0.5 nt,
4.7 ol V=884 &252)i3r) dbned.nx6P6x5-26 Hiburs. The sol vent was evapor at ed
underppa %}Or(mgt ream and«fhe resulting residue purified via preparative

HPLC (0. 1% triethylam ne/ 1% acetonitrile mxture in water and net hanol)
af forded the desired product

134. (S)-[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid[2-(1,3-
dioxo-1,3-dihydro-isoindol-2-yl)-1-phenyl-ethyl]-amide]

©
2
=

15 This compound was prepared in an analogous manner as 3-{[3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl
ester using 2-[(25)-2-amino-2-phenylethyl]-1H-isoindole-1,3(2H)-dione instead of 1-
BOC-3-aminopyrrolidine. LCMS (ESI) 508 (M+H) 1H NMR (400 MHz, DMSO-d6) ¢ ppm
11.63 (1H, br. s.) 11.48 (1H, s) 8.68 (1H, d, J=9.08 Hz) 8.11 (1H, d, J=5.47 Hz) 7.78 -

20 7.83(2H, m) 7.73 (2H, dd, J=5.39, 3.10 Hz) 7.59 (1H, d, J=5.91Hz) 7.48 (2H, d,
J=7.32Hz) 7.33 (3H, t, J=6.59 Hz) 7.23 - 7.29 (1H, m) 6.93 (2H, dd, J=7.35, 5.64Hz) 6.22
(1H, dd, J=3.47, 1.85Hz) 5.55 - 5.64 (1H, m) 4.02 - 4.11 (2H, m)
ICso (p70S6K) ‘7
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15 as a white solid (59.1 ng, 14%vyield). LCM5 nme 436 (MrH). 1H NWR (400
MHz, DWVBQd6) ppm 2.12 (s, 6 H 2.25 (dd, J=12.38, 4.27 Hz, 1 H) 2.60 (dd,
J=12. 34, WOo2811 47002 H) 3.77 (s, 3 H 5.44 - 5. 52 (m 1 PCTAISAd100d2844 J=3. 36,
1.18 Hz, 1 H) 6.66 (d, J=5.44 Hz, 1 H 6.84 (td, J=7.42, 0.71 Hz, 1 H 6.92
- 6.97 (m 1 H 7.16- 7.22 (m 1 H 7.24 (dd, J=7.57, 1.56 Hz, 1 H 7.26 -
7.28 (m 1 H 7.39 (d, J=5.39 Hz, 1 H 7.81 (d, J=5.38 Hz, 1 H) 7.98 20(d,
J=5. 41 Ha351(SHp-(BHAZrod[2,3-b}pyRdintzylarhinbl)-thtbpBEnd-S-caiboklic BtidfB(1(3-bioxs, 1 H).

| 060 (p7 K

3- (1H Py&%?h{"%oésoﬂ]d&/?|y9|1nphfn§/'lfe§|ﬂ¥lln%?'th| ophene- 2- carboxyl i ¢ aci d

[ 1- (3-chl orophenyl ) - 2-di net hyl am no-ethyl]-am de This conpound was prepared
in an anal ogous nmanner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) - t hjophene- 2- car boxyl i ¢ aci d

[ 2- di et 1 no- 1- \' et hoxy- phenyl )-ethyl]- am de. LCVMS me 440 (MtH). 1H
NMR (400 ; pm213(s 6 H 2.39 (dd, J=12.39, 5.64 Hz, 1 H)
2.65 (dd, N .2, . , & H 5.07- 516(m1H)640(d 5 J=3.47 Hz,
1 H 6.72 J5 2 ) 7.25 - 7.30 (m 2 H 7.30 - 7.34 (m 2 H
7.43 (d, J=5. 33 46 (s, 1 H 7.82 (d, J:5.36 Hz, lH) 8.00 (d,
J=4.61 Hz, 1 H) 836 (d, 3. 67 Hz, 1 H 10.03 (s, 1 H 11.50 ( br s, 1 H.
1050 (p7086K) 10160.

3-(1H | 2 d | -t hi h | ] id[2-
0 ety T hipoind hBY hisbarkoiia ko BNhBS s maa R §R5B GR  Suad s
plr epar e;:l b![]m/ndnn @wammpuﬁobpman@ercam@ﬁ édnhiroﬂbyrrr@lidﬁ{ea -Sarbd ¢ beld rerdbutyl
am no C OX |C a
V520 et et R F S AR DB Ui et Rgindole- S(@H diene TeRAY AT b 436 (b
1H NVR (B0C-BHmindgyboldit). LIems8 E&SIBsdssiV-+61) H MMBRF44alkiHz,)BMBO386) spphd Hz, 1

D 2555 b SuEhaih G e 7 0 o 3 B O35 2,

619 H:dd J-5)2, 8. 461z B.68 1 7H) (ZH28) (88 - I=B.(88, trip7.18 - A337488m({ 6.744#2. 90 Hz,

J= ’7

(H')D 6 3ty B9 69 [, o MZ%%@ 5372 ‘1%4) Hamks®b g, (9 5 080
5

.

70S6K) 1661p70S6K) ‘bt
Pyrrolidin-1-yl -N-[3-({[3-(1H pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene-
car bonyl Fam no} - met hyl ) - phenyl Fi soni coti nam de
136. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-methyl-

15  benzylamino)-ethyl]-amide

HNT
H O
N DR N
= = H \_K
xS

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-benzylamino)-ethyl]-amide using 4-

20  methylbenzaldehyde instead of 4-methoxy benzaldehyde.LCMS (ESI) 406 (M+H) 'H
NMR (400 MHz, DMSO-ds) & ppm 11.43 - 11.53 (1H, m) 10.24 (1H, s) 7.95 - 8.04 (1H,
m) 7.75 (1H, d, J=5.47 Hz) 7.44 (1H, d, J=5.47 Hz) 7.25 - 7.31 (1H, m) 7.14 (1H, d,
J=8.00 Hz) 7.03 (1H, d, J=7.81Hz) 6.77 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.42, 1.85Hz)
3.60 (2H, s) 3.31 - 3.36 (2H, m) 2.58 (2H, t, J=6.54Hz) 2.22 (3H, s)

25  ICsp (p70S6K) ‘7
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25 This conpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

[ 2- di net wbanrima7@9 ( 2- met hoxy- phenyl ) -ethyl]- am de. LCWBTS20158&8¢dH) . 1H
NVR (400 MHz, DMBO-d6) ppm 11.53 (1 H, br s) 10.39 (1 H, s) 10.28 (1 H, s)
8.72 (1 H s) 818 (1 H d, J=5.08 Hz) 8.03 (1 H, d, J=5.27 5 Hz) 7.81 (1
H d, J=5.47 Hz) 7.70 (1 H, s) 7.67 (1 H d, J=8.20 Hz) 7.51 (1 H, d,

J=5. 86 Hzp7.73- 217H Pyr70|&3 K Rpyridirnd-ylano){Hiophend 2-drBoxdlic &g [B(3hIdrdH: d,

J=5.08 Hz r? 393 gthl_' 6.43 (1 H, br s) 4.47 (2 H, d, J=5.86 Hz)
3.40 - 3MEINQYygnz mT° Shy3MEE (4 H ). 1050 (p70S6K) 10162.

2-Di nmet hyl ami no- N-[ 3- ({[ 3- (1H—pyrro| o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-
car bonyl Fam_no} - net hyp- phenyl Fi soni coti nam de This conpound was prepared
in an anaiNgyus manner as 3- (1H Pyrrol of 2, 3- b] pyri di n-4-

yl am no) - t hi-@phgne2- car boxylic acid

[ 2- di met hyl any-nmg- 1- -rrethoxy phg yI) ethyl] 15 am de. LCVS nie 512 (M+H).
1H NWR (40 : 4.47 (d, J=1.33 Hz, 2 H) 6.42
(d, J=2.75 Hz, RKHs 6. 85 @Mg—lz 1 H) 6.98 (dd, J=5.16, 1.23 Hz, 1
H)702(s 1H)708(d J=T7 Hz, H)727-7.33(m2H)7.51(d,
J:5 30 Ir_%)o ig-IE J=8. 07 Hz, H) , 14;% 7. 80 fpd,, J=4. 44 Hz,
05 h(ScFO KNG agpreparadin Snﬂﬁa'PQPUSJ“@“”féa ',(“i' rolg(27ybloyrding- 1 )
i2330 ( Bransino)khibheke-B8arboic Seid 12-H) mahdily-bén Ayl atind-etilyl[Hmidé (5iRg §070S6K)

2- (4- Vet PPOIGH Pty Renealdelvdg indepq pirt-mefiaogy peagaigedyde- byMy(Fal #24- yi ani no) -
t hi Ophenqmqﬂynhwﬁam@mm -DeSOYIB) plpeyd FB5Q R, BOI) nerzedaaHTsk)l?sgacmmDund was
prepared in an_an I_g ous @_r'mer as 3-(1H Pyrrol o[( l£)¥r|d| n- 4-

yl ami no) (i Bhhéné! drbtaiyd)i/ctedd fgd, J=5-42H2) 7.36 (1 5Hz) 7.30 (
[ 2- ditoet | ars. 5192139 1Hz) Tetcha Ky d@hesyk) 2.e2hx) 1.60 @m, deJ_8L42Mi Bise (P87, ( IVI+H) 1H

00 Tk, RER TR PR S t da 350r0 B D 439

J556H2Hle)704(dd J=5. 15, 110Hz 1 H 7.08 (d, J=7.71 Hz, 1 H)

7.22 (s 7.33 (m 2 H 7.51 (d, J=5.20 Hz, 1 H) 7.67 (d, J=8.18
Hz, "%502%70(556% 7 81 {'d, J=5.39 Hz, 1 H) 8 02 (d, J=5.40 Hz, 1 H)
823(d J515Hzl 873(tJ571H21 10.32' ( br s, 1 H 10.39

-I\/br5ho|1|g:"%'-{i3491 EIY @O[E%[@B%rflﬁ) \\fllar orfo @5@%?py€ﬁ§§qnﬁmf rlloairﬁcﬁ C)a(i'ci!'n ophene- 2

- car bonyhdtaytieste} - met hyl ) - phenyl Fi soni coti nam de This corrpound was
prepared in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

20  This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-amide using amino-acetic acid
methyl ester instead of tert-butyl-2-amino ethyl carbamate. LCMS (ESI) 331 (M+H) 1H
NMR (400 MHz, DMSO-d6) & ppm 11.55 (1H, br. s.) 10.22 (1H, s) 8.54 (1H, t, J=5.76
Hz) 8.04 (1H, d, J=5.42Hz) 7.83 (1H, d, J=5.42Hz) 7.51 (1H, d, J=5.47 Hz) 7.32 (1H, dd,

25  J=3.49,2.37 Hz) 6.86 (1H, d, J=5.47 Hz) 6.41 (1H, dd, J=3.54, 1.83Hz) 4.00 (2H, d,
J=5.81Hz) 3.66 (3H, d, J=0.10 Hz)

ICso (p70S6K) “++7
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15yl am no) - t hi ophene- 2- car boxylic acid

[ 2- di met hyl am no- 1- ( 2- net hoxy- phenyl )-ethyl]- amde. LCMS me 554 (M+H). 1H

NVR (400 WBi2011DVB@9d6) ppm 3.48 - 3.53 (m 4 H) 3.68 - BCTAISRm0/04284) 4.

(d, J=5.94 Hz, 2 H 6.42 (d, J=3.17 Hz, 1 H) 6.86 (d, J=5.47 Hz, 1 H) 7.06

- 7.11 (m 2 H 7.22 (s, 1 H 7.28 - 7.33 (m 2 H 7.51 (d, J=5.45 Hz, 1 H)

7.67 (d, J=7.95 Hz, 1 H 7.70 (s, 1 H 7.81 (d, J=5.44 Hz, 1 H 8.03 (d,

J 5 42 HZ|39.'I2 HH- Byr?cﬁo[?@(tﬁjpyn]j#& Y Rnito)-tHiophend-3/arkhdxylid a&d §8&)-Byado-H) 10. 33
1 %0 3r9 (Y§ H 11.53 ( br s, 1 H). 1050 (p7086K) 165.

2 Et hyl ar‘ﬁ tg)y h[ a(”{f% (1H-pyrrol o[ 2, 3-b] pyri di n-4-yl am no) - t hi ophene- 2- car

bonyl ] - 25am no}-net hyl ) - phenyl ]i soni coti nam de Thi s conpound was

prepared in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyridin-4-

yl am no) - t hj,ophene- 2- car boxyl i ¢ aci d

[ 2- di met I no- 1- ( et hoxy- phenyl )-ethyl]- amde. LCMS mle 512 (M+H). 1H

NMR (400 ; ppm 1. 13 (t, J=7.19 Hz, 3 H 3.25 - 3.28 (m 2 H)

4.46 (d, N 6.42 (d, J=2.81 Hz, 1 H) 6.71 - 6.755 (m 1 H)
6.83 (s, 1

. BENHz

65\% 8&Nm 2 H 7.07 (d, J=6.67 Hz, 1 H) 7.26 - 7.32 (m
2 H 7.51 (d, JS&A46 Hz, 1 H 7.66 (d, J=8.55 Hz, 1 H) 7.70 (s, 1 H) 7.81
(d, J=4.84 Hz, 1 H 8.01 - 804 (m 1 H 8.08 (d, J=5.22 Hz, 1 H 8.69
- 8. 745( mThis QQ)inQnQWaﬁ prepared)in 20 aggogeus marder ag 35B3-(( brRyrelo[4,3+H) . 1050
(p7086K)
3. (1H Py dl%fl@%am;né) )-thio hﬁne 20arbonyl$am|no} 8yrrc()allrc]>|g1e 1- ((::%rlro%xgllc (I:lcéteétcllolﬂyl
di met hyI @ﬂeﬁdtsmg( (3R @6}*@ %EW'BVO@WF'PG é@fgéé’c SVHI@S’éB%%lﬁ%QV%§3Q)r epar ed

in an ang}<ous 1@@@%&@1%065#0%&%5’%@!\% RSl s {Ney) A R (400 MHz,
15yl am no th| o hene- 2- car bo&gl i c aci

[ 2- di et R B b3 (BHorig BYET i Hy 1 1=8 e 15 (s Chfe5. A1) M)

19F ( 1 1 2 ( ) DVEO- d6)
o 21!'8? 7?6226(1M‘@|_DJ—@'\1T§3%?§%8WG*% 515%23?35 7h-( 4@"%% 4’%@ HZm) o o
Hz, 1 H) 62%08H. 5J1500 fz) Q414-I)(”$d4’@tjf%12\?-@ 'Zl@ﬁ—@ 6%1%”@]?’%1 3335 21 Hz, 1
H 7.07 gHLﬁ(mZFD729(d J=3.11 Hz, 1 H 7.35 - 7.44 (m 3 H 7.81
(d. 20)=4 97 7.99 (d, J=5.28 Hz, 1 H) 8.32 (d, J=6.87 Hz, 1 H)
10 05 (s'C@ IP+'50$1<)51 ( br s,+'H).

15 140. 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-2-amino-1-
phenyl-ethyl)-amide

H%g

To a solution of 2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-
2-azido-1-phenyl-ethyl)-amide (40 mg, 0.1 mmol), 5% Pd/C (cat) in methanol (5 mL) was
20  subjected to an atmosphere of hydrogen (balloon). After completion the solution was
filtered and concentrated in vacuo. The residue was purified by ISCO Companion (silica,
10% methanol, methylene chloride, 1% ammonium hydroxide) to afford 2-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-2-amino-1-phenyl-
ethyl)-amide (35 mg) (ESI) 378 (M+H) 1H NMR (400 MHz, DMSO-d6) & ppm 12.61 (1H,
25  br.s.) 11.45 (1H, s) 9.32 (1H, d, J=8.20 Hz) 8.28 (3H, br. s.) 8.08 (1H, d, J=6.88 Hz) 7.75
(1H, d, J=5.81Hz) 7.47 (2H, d, J=5.86 Hz) 7.33 (2H, dd, J=7.57, 1.81Hz) 7.12 - 7.24 (3H,
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1050 ( p70S6K) 167.

3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid

[ 1- (3-f | wwocBpheyl ) - 2- net hyl am no- et hyl ] am de Thi s ®ORASREIG/0¥8s4
prepared in an anal ogous manner as 3-(1H Pyrrol o[ 2, 3-b] pyri di n-4-

yl am no) -t hi ophene- 2- car boxylic acid

[ 2- di met hyl am no- 1- ( 2- net hoxy- phenyl )-ethyl]- am de foll owed by renoval of
t he Boc ). &Ct1iH)gd -, w‘ztszH{]s% iy xiaves.88 NS .28 € H} B, B{1ighsd) 4 TBHNVR (400

SLTEL GRSl teft 0, 10,0 8 ) BT

H, d,

7.24 - 7.2 (pWWIK)M 7.06 - “#+20 (4 H, 6.92 - 7.01 (1 H m 6.87 (1 H,
d, J=5.66 Hz) 6.54(1 H, d, J=3.51 Hz) 523 5.31(1 H m 2.93 - 3.19 (2 H,
m 2.48(3 H, s). 1050 (p7086K) 10 168

. 3- (115 Py15B.03-0[H2P 3+ did (@3- b]ply rintird4-y laamina) dhiopliene gheateoxtc acidh (xyl i ¢ aci d

1-(3-chl | Thi d
E)reéar gd dﬁﬁamg@}r@alhdézérﬂgﬁ]g n%iegrng'l@ ﬂ{jﬁ{a{%—é%yrrol o[ 2, 3I E] E;?PS:JR 4\-Nas

15yl am no) - t hi ophene; 2- carpoxylic acid

[ 2-di met 'no- 1-( ¢t hgxy- phenyl )-ethyl]- am de foll owed by renoval of
t he Boc pr ctingogroup=sth HC /di oxane. LCV5S me 426 (M+H) 1H NWVR (400
MHz, DNVBONABN H br s) 10.06 (1 H br s) 8.00 (1 H d, J=5.47
Hz) 7.83 ( , 741-755(3Hn)723-737(5Hrr)674
(1 H d, J=5.47 6. 40(1 M, dd, J=3.51, 1.76 Hz) 5.13(1 H m) 2.85(1 H,
dd, J=12.30, 208. 9Hz)266-274(2H rr)242(2H g, J=7.09 Hz). 1C50
(p70S6K) _169 t hi ophene-

aci d (2- el g]tln T’Pﬁh@%&ce%twg%ﬁ g nder an?rogenogtmospr?eore ene-gasqrboxylic

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl chloride (0.26 g, 0.94 mmol)
10 and anhydrous DCM (8 mL). 1-(2-Methoxy-phenyl)-N*2* N*2*-dimethyl-ethane-1,2-
diamine (0.2 g, 1.0 mmol) was then added followed by the diisopropylethylamine (0.6 g,

0.8 mL, 4.7 mmol) and stirring continued x 16 hours. The solvent was evaporated under
a nitrogen stream and the resulting residue purified via preparative HPLC (0.1%
triethylamine/1% acetonitrile mixture in water and methanol) afforded the desired product
15  as a white solid (59.1 mg, 14% yield). LCMS m/e 436 (M+H). '"H NMR (400 MHz, DMSO-
ds) ppm 2.12 (s, 6 H) 2.25 (dd, J=12.38, 4.27 Hz, 1 H) 2.60 (dd, J=12.34, 9.78 Hz, 1 H)
3.77 (s, 3H) 5.44 - 5.52 (m, 1 H) 6.41 (dd, J=3.36, 1.18 Hz, 1 H) 6.66 (d, J=5.44 Hz, 1 H)
6.84 (id, J=7.42, 0.71 Hz, 1 H) 6.92 - 6.97 (m, 1 H) 7.16 - 7.22 (m, 1 H) 7.24 (dd, J=7.57,
1.56 Hz, 1 H) 7.26 - 7.28 (m, 1 H) 7.39 (d, J=5.39 Hz, 1 H) 7.81 (d, J=5.38 Hz, 1 H) 7.98
20 (d, J=5.41 Hz, 1 H) 8.23 (d, J=7.92 Hz, 1 H) 9.89 (s, 1 H) 11.49 (brs, 1 H).

ICso (p7086K) “r+”

159. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(3-chloro-
phenyl)-2-dimethylamino-ethyl]-amide

HNT Cl
0
H
N DR N /
_ _/ H N
O \

25
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Thi s conmpound was prepared in an anal ogous manner as

3-(1H Pyrrol o 2, 3-b] pyri di n-4- yl am no) -t hi ophene- 2-carboxylic acid

[ 2- di met WwDam w79 ( 2- net hoxy- phenyl ) -et hyl ] - am de f ol IPORa2@p/os2sadval of
the Boc protecting group with HC /di oxane. LCMS mle 392 5 (M+tH) 1H NWR (400
MHz, CHLOROFORMtd) ppm 10.35 (1 H, br s) 10.00 (1 H s) 8.11 (1 H, d,
J=5.47 Hz) 7.37 - 7.42 (1 H m 7.30 - 7.37 (5 H m 7.20 - 7.28 (2 H m

673 16 El Hfhlscbomlﬂ—)anJWaHpbepﬁre‘BJSn éﬁahlalogbuslﬁﬁar&BaHB)ﬂ@ Fgholofl2, 34b]pdridid45. 66 Hz)
5 (1 H

- 2 45 (giﬁm'ﬁ%thw?%’@%@g k?gcigl_&-diﬂietﬁ]ylaSmlggﬂ_& e%hoxy phenyl)lé"thgf? H m 2.39

3- ( 1H Pyranode[LZNG Mep%ro O -t 4+y|Nmm (#0) MH .meg 2- o@n Bogy(k, aHp2.34

Sor ut on (5 512 S F |o[%2§§“éﬁjﬂe Jr A S o} PR SRR 20 6301 i ¢

acid (130=68@7r, 161)5 (YZr(dDJ :5.20 189 1dﬂ1)325(18§)(r2 2 1) d30L-7 3 ey Rd)adm ne
(129. 67 0 o) , N=did r hyl anj m; 2.01
(o J_g é%m %%(%06%217)8:2 @ Ji596 SRR STNYLAE] RS {8) 836

0-(7- azalﬁ@,nbétﬁrﬂl'zbzzle 10yIB) (sl H) M1.50( bt ©tirdret hyl ur oni um

hexaf | uor o- ph S hate (209.70 ng; 0.55 mmol; 1.10 eq.) was added. The
resul ti ndCam(RE Jwas stirreédat room 20t enperature for 1 hour. The
reaction m xture was poured into water. The solid was too tiny to be
filtered. The aqueous m xture was extracted with ethyl acetate to afford

t he tl0t| éﬁeoﬁb%hﬁﬂf@?{%@b}@xfld& tylamings:thigphengeacripgic adidiiNVR ( DMSO- d6) :  ppm
11,56, (Ldmyiapinbi-Hnaioklbhers Lindafad LH d. 9844 Ho), 802 (1H d
J=5.48 Hz), 7.8 1H, d, J=5 7.50 (1H, d, J=5.48 Hz), 7.42 - 7.44
(1H, m, 726-735(4H 81(1H d, J=5.16 Hz), 6.40 (1H dd,

H,l m, 3.79 (1H, dd, J=12.84, 9.52 Hz), 3.60

i n-4-yl am no) -t hi ophene- 2-carboxylic acid

;{ﬁenyl )-ethyl]am de (building block) The title
conpound was prepargd i n an ‘anal ogous manner as 3-(1H Pyrrol o[ 2, 3-
b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
((S)-2-azido-1-phenyl-ethyl)-amde in 71%yield. LCVM5. nle 422 (M:H). 1H
NVR ( DVBOhi#gempopnd vas B@pandd,in Bn analodqusioarmer a@(iﬂ(lFH-FB'rrpl,O[%S-blby(d_'H4 d,

J=8. 44 HZ)amiflo)ARioprdte-Heard5ié Beibifd-dimetiPantitd - @:melicky heht)-ethy-> 1
15  amide. LCMS m/e 436 (M+H). '"H NMR (400 MHz, DMSO-ds)  ppm 2.13 (s, 6 H) 2.35
(dd, J=12.36, 5.15 Hz, 1 H) 2.65 - 2.74 (m, 1 H) 3.71 (s, 3 H) 5.06 - 5.14 (m, 1 H) 6.40
(d, J=3.42 Hz, 1 H) 6.72 (d, J=5.39 Hz, 1 H) 6.78 (dd, J=7.95, 2.19 Hz, 1 H) 6.92 (d,
J=7.69 Hz, 1 H) 6.96 (s, 1 H) 7.20 (t, J=7.89 Hz, 1 H) 7.28 (d, J=2.90 Hz, 1 H) 7.43 (d,
J=5.30 Hz, 1 H) 7.81 (d, J=5.34 Hz, 1 H) 7.99 (d, J=5.34 Hz, 1 H) 8.31 (d, J=7.31 Hz, 1
20 H)10.07 (s, 1 H) 1150 (brs, 1 H).

ICso (p70S6K) ‘7

161. 2-Pyrrolidin-1-yI-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-
carbonyl]-amino}-methyl)-phenyl]-isonicotinamide

HNT
o
/\Honﬁ D
N )N N N
— Nl
S N
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(1H, d, J=5.48 Hz), 7.35 - 7.42 (1H, m, 7.27 - 7.33 (2H, m, 7.08 - 7.14
(1H, m, 6.83 (1H, d, J=5.12 Hz), 6.41 (1H, dd, J=3.68, 2.20 Hz), 5.30-5.35
(1H, m, 8o2F1(uFH09dd, J=12.44, 9.52 Hz), 3.61 (1H, dd, PCEAR20U4/04B442 Hz) .
15170. 3-(1H-Pyrrol o[ 2, 3-b] pyridi n-4-yl am no) -t hi ophene- 2-carboxylic acid
((S)-2-am no-1- phenyl-ethyl)-amde Chiral NH2 A solution of

3-(1H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid ((S)-2-
azi do- 1- ph&rnolmpemhd!l/v)as propdeed(id 30 afflogals ardr aueH(1H-Pylolofx)3 b]piymm:at hanol

50.00 m ) 20 .0_h ] % | | b
(o0 00 R 25 B PRI s SRR 0, S
vacuo. Thenide. LORSuage FRE (M-iH) A1 H N MF (82 dtHZ, IDASS @-d6 b N ghipt D‘n53 (] HYbNJAOH i n

vt Al 0K [ OO 35, ol S5k g, L

J=5. 48 HH)z) 7B182 H IH)=5H7 825, AP(1H)s) 78745 H, BH)=820 H25.88(1H2)d, J#5.86 - 7. 33

5 g 18Rl R 8 L ool eyt i, 00

5171 3- (Hum Ry43 Ol td[ or, B4 7p2H, di d|=5486/Ha)rﬁ #0) 34hi(Dphend-92--daieyin)e aci d
[(S)-2-am no-1- (3-fluoro-phenyl)-ethyl]am de FChiral NH2 The title
conmpound IGadP Y red i n an"#&nal ogous manner as 3-(1HPyrrol o[ 2, 3-

b] pyri di n- 4- yI am no) -t hi ophene- 2-carboxylic acid

((S)-2-am no- phen I-ethM amde in 10 65%yield. LCM5: me 396 (M+H) 1H
NVR (I6vsd6a- &Ppmerhviaming-N-[B={{[3Hd H-pyrrplo[21$blpgriqin; yiaminojgthpeheng-L- d, J=5. 48
Hz), 7. S%afb%hglll_gmmégﬁreﬁ%l l{'%bnyl]zlsGr’ﬁ’icc(tﬁ]aﬁk’n|d$ J=5.48 Hz), 7.33 (1H, dd,

J=14. 32 50Hz), 7.16 (1H, d, J=7.68 Hz) 7.01
677(1HdJ552Hz)639(1HdJ368Hz) 4.98 (1H,
788 Hz), 2. 78 - 2 88 (2H m. 151GC50 (p7086K)

2,3-dR yp 4- ylam no) |t hi ophene- 2- carboxylic acid nethyl
| oc
”83* /N

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

ester (buiN di

ylamino)-thiophene-2-carboxylic acid [2-dimethylamino-1-(2-methoxy-phenyl)-ethyl]-
15  amide. LCMS m/e 512 (M+H). 'H NMR (400 MHz, DMSO-d¢) ppm 3.07 (s, 6 H) 4.47
(d, J=1.33 Hz, 2 H) 6.42 (d, J=2.75 Hz, 1 H) 6.85 (d, J=5.48 Hz, 1 H) 6.98 (dd, J=5.16,
1.23 Hz, 1 H) 7.02 (s, 1 H) 7.08 (d, J=7.76 Hz, 1 H) 7.27 - 7.33 (m, 2 H) 7.51 (d, J=5.30
Hz, 1 H) 7.67 (d, J=8.07 Hz, 1 H) 7.70 (s, 1 H) 7.80 (d, J=4.44 Hz, 1 H) 8.02 (d, J=4.95
Hz, 1 H) 8.20 (d, J=5.16 Hz, 1 H) 8.72 (br s, 1 H) 10.30 (br s, 1 H) 10.38 (br s, 1 H)
20  11.53 (brs, 1 H).

ICso (p70S6K) ‘7

163. 2-(4-Methyl-piperazin-1-yl)-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-
2-carbonyl]-amino}-methyl)-phenyl]-isonicotinamide

HN b (\ 7~
O @]
/ H H
N_\ N N\Q\N)k@/’\l\)
— H
A S =N
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0 20A suspension of 6-chloro-7-deazapurine (750 ng; 4.88 mmol ), nethyl
3-am no- 2- thiophenecarboxylate (1.15 g; 7.33 mmol) and concentrated

hydr ochl owpcoadi1@of410 ilL; 4.9 mol) in tert-butanol (PETAISPOMMAE2844

m crowaved at 75 C for 3h. The reaction m xture was diluted wth nethanol
(15 nL) and filtered. The aqua solid was washed with nethanol and dried
under vacuo to afford the hydrochloric salt of 3-(7H pyrrol o[ 2, 3-

25d] pyr i mintd dompoyh@Was plephtddap be afaldgaarhanier as 3dCHPymeloiny3-bpgiidin-4¢ 900 ng,

1o, 47" oo BotheggeadotiE squys e i el BNy > 376, (o

J=5.5 HmldéLlHI)MQmAe?567d(M+H) 4 QMR (420 RIHAz PMBE)-dg) 6. ffifin CLen (s, 3 #H.373. 83 (s,
3 \V/S) 7 5
S oy 0 3 30 e B AT A4 05 BN 6. 4R AR 1 ) &P o

benzybani(de/=6.56dHz 134|704 (@©d, &45. then 2| Han! 8 7(@0(dpl=7. B8Hmyt HP7.92 (syrhH)1) i n
anhydr ou I C 0 s added a
sol uti onS] %70 yg@nﬁ?’hzoﬁl_'m dns’mg(q*%g ?F6%§7%ﬁ %léb% Hn?‘rﬁﬁ}' %]d QE_Q I The

col orl esdd sb=I5L&9|H)2n1\Ma)§ @2 (or Jemi4@tiz,26HI8.23(d, U=h.15 Izt dJH:)8 73 (t, J=5.71 Hz

103- ( 7H pygy ] [ Hyhi ophene- 2- car boxylic acid

nmet hyl este)rmigo(zbr% q(gwg m%o i 1er’zflz;g!c)ied a d the resulting yell ow

suspensi @, \/@;aosjyp( ted to 105, Q overni ght. The reaction mxture was allowed
to cool down befofe water (0 1 nm) was added. The resulting blue suspension
was dfirred at 25 Cfor 2 h, diluted with nethanol and purified by

chromat ogvaapinmo@dhoﬁn @@lNE}eqﬂ@gm BYPdIS[E13-B18yrikh-AL i) aRBhtARS- and

15net hanol as el uent
3- ( 7H pyrcAgeaybasingl-gigivhirieRvkisgnieainadide: hi ophene- 2- carboxylic acid
benzyl am de (26 ny, 39°/c) as a gray solid (HPLC. 95% RT: 6.04 min). 1H NMR

( DVEO- d6) D 11.39 (s, 1H), 8.82 (1, J = 5.9 H, 1H), 8.50
(d, J = 5. 1H)g 8 38 1H)@ .79 O] 5.5 Hz, 1H, 7.36-7 33 (m
5H), 7.27-4. dd 1 8 Hz, 1H), 4.50 (d, J = 5.9

Hz, 2H): 3o'i'+ K) 173.

3- (7H—Pyrro| o[ 2, _dSpyrl m di n 44 yI a p ) - t hi ophene-2- car boxylic acid
3-chl orobenzyl am 0 The title conpound was prepared in an anal ogous
manner as 3-(7H pyrrol o[ 2, 3- d] pyrimdin-4-ylam no)-thi ophene 2- carboxylic

acid benzmlsadawquuu@wag aﬁelajh@aﬁlaﬁmgé@rﬁwma a§t3qa|d FYfrold ] Adine- and
obt ai ned ethyl?) 11.98 (br

s, 1Hp, i’% % %pl'iqi'ff ngy |@ amg [ﬁ@e@yﬁ:’ﬁmanZmel—Loxy -phen

amide. LCMS m/e 554 (M+H)."H NMR (400 MHz, DMSO-d¢) ppm 3.48 - 3.53 (m, 4 H)
3.68-3.73(m, 4 H) 4.47 (d, J=5.94 Hz, 2 H) 6.42 (d, J=3.17 Hz, 1 H) 6.86 (d, J=5.47 Hz,
1H)7.06-7.11(m,2H)7.22(s,1H)7.28-7.33(m, 2H) 7.51 (d, J=5.45 Hz, 1 H) 7.67
(d, J=7.95Hz, 1 H) 7.70 (s, 1 H) 7.81 (d, J=5.44 Hz, 1 H) 8.03 (d, J=5.42 Hz, 1 H) 8.26

20  (d,J=5.19 Hz, 1 H) 8.72 (t, J=5.88 Hz, 1 H) 10.33 (s, 1 H) 10.39 (s, 1 H) 11.53 (br s, 1
H).

ICso (p70S6K) ‘7

165. 2-Ethylamino-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-
25  amino}-methyl)-phenyl]-isonicotinamide
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58.50 (d, J = 5.5 Hz, 1H), 8.39 (s, 1H), 7.81 (d, J = 5.5 Hz, 1H),

7.41-7.29 (m 5H), 6.43 (dd, J =3.7, 1.8 Hz, 1H, 4.50 (d, J = 5.9 Hz,

2H); M5 (WD2p1138200pM + Hr (C ). 1050 (p7056K) 174. PCT/US2010/042844

3-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid
10phenet hyl am de The title conmpound was prepared in an anal ogous manner as
3-(7H pyrrol o[ 2, 3- d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid

benzyl amiTihe awipmgncn)h/asl{stdmie'dnh ae ahalsy@adnainebes 3y asmynelofBiophtid¢inaed i n 25%

(1||::)PLC8 ZO% r'?lg‘]thlgp rq_ggrbtﬁﬂrc agdé%gl(rgﬂvaigg %%ﬁe?l?ox@%rhgﬁg %1% 1L 38 (S

(d, J &nﬁdd—lz_CMEH)n/e FIBE1HIdH NMR 300 MH, BM3O- déhl—Dpprﬁ13|3—V,JiB19rh12 5H)

e (""SN%%%? Jogbn’s {14t 2o 200 64P wg lasglt M6t 26755 1 7O

6

3 ( 7H5Py rimoll &) B,83-(d] k) 6.6% d6r884my Ratyi7ry) (ot hicophlend- 12y Tas bdBsgI(inc2&}i d [ 2- ( 3-
fl uor oph t m T f f he hyl ne (130
1L 154 gt g (6 05R 58012 1 1028 o1 ] PR PESEARI B TR crovave
t ube und@r01n1& obent Mh&oaétdédSQZ;ﬁzl, utH) 869018. 74 (et iy12 (s htin10390s,' | L;
2.00 M ql_? 1n§§)b)sll:|1wm uene. The colorless solution was stirred at 25 C
for 15 mn, bé Hpyrrol of 2, 3-d] pyri m di n-4-yl am no) - t hi ophene- 2-
5car boxyhc% gfds%Kl?enzyl am de, (,60 ng; 0.19 mol ), was added. The resulting
green solution waS stirred for 15 min under a flow of nitrogen, and

m crdWaved to 120 C for 30 min. The reaction mxture was allowed to cool
down bef qgg, :’!V?qtl-ﬁPyr(&%[é SﬂéibyrmM@Qﬂﬁﬁb tﬂ'B&ernQSZJéatrbé}Qhé)Qéu@?z suspensi on was
stirred at 25 t hanol and purified by

chr omat o§¥BgRylaHinoz! - @F‘POB? B'i‘%ﬂya Wgtaéﬂﬁje usi ng di chl or omet hane” and

10net hanol as eluents to afford

3-(7H pyrrol o[ 2, 3-d] pyri m di/h- 4-yl am no) -t hi ophene-2- carboxylic acid

ide (9 ng, 129% as a white solid (HPLC. 98%
46) 11.97 (br s, 1H), 11.37 (s, 1H), 8.48 (d, J
, 8.33 (t, J =5.5 Hz, 1H), 7.75 (d, J = 5.5 Hz,
X 6/Hz 1H) 7.33 (t, J =7.7 H, 1H), 7.13-7.08

: : 151H) 6.45 (dd, J = 3.7, 1.8 Hz, 1H),
2\90(t J=7.1 H, 2H); M

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-

15  ylamino)-thiophene-2-carboxylic acid [2-dimethylamino-1-(2-methoxy-phenyl)-ethyl]-
amide. LCMS m/e 424 (M+H). "°F NMR (376 MHz, DMSO-ds) ppm -116.53 (s, 1 F). 'H
NMR (400 MHz, DMSO-ds)  ppm 2.13 (s, 6 H) 2.36 (dd, J=12.43, 5.69 Hz, 1 H) 2.66
(dd, J=12.36, 9.56 Hz, 1 H) 5.08 - 5.16 (m, 1 H) 6.40 (d, J=3.46 Hz, 1 H) 6.71 (d, J=5.21
Hz, 1 H) 7.07 - 7.13 (m, 2 H) 7.29 (d, J=3.11 Hz, 1 H) 7.35 - 7.44 (m, 3 H) 7.81 (d,

20 J=4.92 Hz, 1 H) 7.99 (d, J=5.28 Hz, 1 H) 8.32 (d, J=6.87 Hz, 1 H) 10.05 (s, 1 H) 11.51 (
brs, 1 H).

ICso (p70S6K) ‘7

167. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(3-fluoro-
25  phenyl)-2-methylamino-ethyl]-amide
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(mz) 382 [M+ H . 1050 (p7056K)

3-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) - furan- 2- carboxylic acid nethyl
ester (buwbanng12@bl ock) 0 A suspension of 6-chl oro- 7- g#eaaspuionzs44 100. 00
ng; 0.65 mmol), nmethyl 3-am no-2- furoate (138 ng; 0.98 mml) and
concentrated hydrochloric acid (55 ilL; 0.65 mmol) in tert-butanol (2 nl)
was microwaved at 75 C for 3h. The reaction m xture was diluted 25with

met hanol (2 _grL) and puri fj by chronat ography on a SP1 Bi ot age system

usi ng di oRpnet hane an anol as eluents to afford

3-(7H pyrr 2, pyri n-4- ylam no)-furan-2-carboxylic acid nethyl
ester (30NhMg, |t/3 solid. (HPLC 99% RT: 5.43 mn). 1H NMR

( DMSO- d6) =03 s,H1M-—-N8.99 (br s, 1H), 8.40 (s, 1H), 7.90 (d, J = 2.2

Hz, 1H), 7 71 (diJs= 1.8 HZ, 1H), 7. 38 (dd, J = 3.3, 2.2 Hz, 1H), 6.60
(dd, 30J 3.3, 1 Hz, 1H), 3.90 (s, 3H); M5 (mz) 259 [M+ H . 176.

3- (7H—Pyrro| o[ 2, 3-d] pyri m di n-4-yl am no) - furan-2-carboxylic acid

3-chl or OH@W”WPG@WGS BrRRarediin pa apYAGRISTHANGRS ap Bd Py oloR. RIPAdNdgous

manner a%da?ﬁ ﬁ&ﬁhhl@k!ﬁérfélél&@rbé(ylléi]a&dr[é thé‘tﬁwéim% Q@th@lﬁﬁhﬁj?@th%] carboxylic
acid 3-chloro-b QPi/ am de usi ng

3- ( 7Hpyr r21i¢g llay @yﬁemﬁvahqﬁﬂmmc@\wpwgynqwa%wgh E&V/8i9x3na: ECMS /arfiOny |

est er si ngfeRs 'AINMR (400 MHz CHLOROFORM d)d ppm 1o 14 (1 H d J 820 Hz) 10.02 (1
3-(7Hpyrrol o xylic acid nethyl

iz, C!
SOREAAP AR RS YR ey ﬁ,m@%wzéﬁa‘wy A vis SR aeh T G s bS bl “oer Tk,
1H), 9. 037"4‘41 7.98 8 r@ M) 1126 - idb,( 4@&%%&2(87011611)H ) 887 1dH d J= 5$6$4zb'|2 1H),

<7d73a(9 £ T i 51@{#@; Sab Tanit el bapy2 Hwé% whasely

Benzyl j 37(1(’8[? pyrrol o[ 2, d] pyri m di n-4-yl am no) f uran- 2- car bonyl Fam no
- 15eth p AR c acid teftbutyl ester) \i--- ..-0

168 .3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(3-chloro-
phenyl)-2-methylamino-ethyl]-amide

By

This compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-b]pyridin-4-
15  ylamino)-thiophene-2-carboxylic acid [2-dimethylamino-1-(2-methoxy-phenyl)-ethyl]-

amide followed by removal of the Boc protecting group with HCl/dioxane. LCMS m/e 426

(M+H) "H NMR (400 MHz, DMSO-d6) ppm 11.50 (1 H, brs) 10.06 (1 H, br s) 8.00 (1

H, d, J=5.47 Hz) 7.83 (1 H, d, J=5.27 Hz) 7.41 - 7.55 (3 H, m) 7.23 - 7.37 (5 H, m) 6.74

(1H,d, J=5.47 Hz) 6.40 (1 H, dd, J=3.51, 1.76 Hz) 5.13 (1 H, m) 2.85 (1 H, dd, J=12.30,
20 8.59 Hz) 2.66 - 2.74 (2 H, m) 2.42 (2 H, q, J=7.09 Hz).

ICso (p70S6K) ‘7

169. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-methylamino-
1-phenyl-ethyl)-amide
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N\---N The title conpound was prepared in an anal ogous manner as

3-(7H pyrrol o[ 2,3- d] pyri mdin-4-ylam no)-furan-2-carboxylic acid

3- chl or o-wenrayleamniode usi ng (2- am noet hyl)-benzyl carbaRCt/tseo1d/ 082844 - but yl
ester instead of 3-chl orobenzyl am ne and 20obtained in 8% yield (HPLC. 90%
RT: 6.60 min). 1H NMR (DMSO-d6) 11.99 (br s, 1H), 9.80 (br s, 1H), 8.44 (br
s, 1H), 8.38 (s, 1H), 7.80 (br s, 1H, 7.71 (br s, 1H), 7.37 (dd, J = 3.3,
2.6 Hz, 1H), 7.33 (d, J 3 Hz, 2H), 7.28-7.21 (m 3H), 6.42 (br s, 1H),
4.44 (s, ) 3.40 (br s , 1.34 (s, 9H); M8 (mz) 477 [M+ H . 1050
(p7056K) +
55- Met hyl n3- (

] pyrimdin-4-yl am no) -t hi ophene- 2- car boxyl i c
acid nethy ui it di Nbl ock) O The title conpound was prepared in an
anal ogous nanner (as s3- (7H-pYrrol o 2, 3-

d] pyri m di n-4-yl anf no) - t hi ophene- 2-carboxylic acid nmethyl ester using

nmet hyl 3-am no-5- 10 nethyl t hi ophene-2-carboxyl ate instead of methyl

3- am no- Zhistfiogieene was peegrestie an agale@eus maner ﬁsaﬁ%lﬁyérp@[%%mp@rld%% RT:

? |_|§39 r7” g (rﬁ]n% [W&%ﬂg%gééxyﬁgaég [i the?hyla]ﬂlﬁho 13(9 n@h&x@ é)m%nyl)lé%yl] ? 443(3
1.5 Hz, BAyde fpligwediay remayal th%chSprO@r:yng qwsurz Wﬁ&ﬁol_@gxw LCME m/es¥Rg.

5- Met hy| - mﬂ?hh NwrFr PIJOQ[I\ﬂwIz?'(ﬂL]L@FKDFf@IdeH 4- pfdrarﬂ) ne)(t thu?@hem@o 2rrag)boxylic
acid 3- c | oro-b onpou pared in an

el 0gou ekl th e, 4es &7 (ALY r 1Gp] by 30 730 1757 (5 H.m) 728 A28 (2 W]

dl pyri 21 v/} m-(4 N0 0?) Hi)6.99 ERed, =6 B3HEX Bl95q1 &% dd)=F.edHDresHendd, am de
usi ng 5-

203- (7H p’y?'r%l"g 5.24. Bﬁ’)ﬂr‘f—rﬁ%ﬂ IH2) - %ﬁl 2 h @Ht'ﬁ? %ﬁﬂeﬁéwz(?’é'hmoxyl ic acid

met hyl j{; %ad of

3-(7H py % d] pyri ni di F=*4- y| ami no) - t hi ophene- 2- carboxyl i ¢ aci d net hyl
est eripand obt ained in 50%yield (HPLC. 98% RT: 3.85 mn). 1H NVR ( DMSO- d6)
11.98 (br,

5 on (4 3t e tbiqid 3oyt Afhinofiinehe oicabfy 4dk (S fazifo JreRy- 1)

1H), 4. 4&thyw;andide(il@ingibloc®H) , 2. 55

Chiral
q ’NJ\I
(@] N'
N

H
NH
X
N/

S
9

A\
N
H

15  To a solution of 3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)thiophene-2-carboxylic acid
(130.00 mg; 0.50 mmol; 1.00 eq.), (1S)-2-azido-1-phenylethanamine (129.67 mg; 0.55
mmol; 1.10 eq.), n,n-diisopropylethylamine (0.33 ml; 2.01 mmol; 4.00 eq.) in DMF (2.00
ml), O-(7-azabenzotriazol-1-yl)-n,n,n",n'-tetramethyluronium hexafluoro-phosphate
(209.70 mg; 0.55 mmol; 1.10 eq.) was added. The resulting mixture was stirred at room

20  temperature for 1 hour. The reaction mixture was poured into water. The solid was too
tiny to be filtered. The aqueous mixture was extracted with ethyl acetate to afford the
title compound in 79% yield. LCMS: m/e 404 (M+H). "H NMR (DMSO-ds):  ppm 11.56
(1H, br, s.), 10.25 (1H, s.), 8.72 (1H, d, J=8.44 Hz), 8.02 (1H, d, J=5.48 Hz), 7.85 (1H, d,
J=5.52 Hz), 7.50 (1H, d, J=5.48 Hz), 7.42 - 7.44 (1H, m), 7.26 - 7.35 (4H, m), 6.81 (1H,

118



25(s, 3H); Ms (mz) 398 [M+ H (C). 1050 (p70S6K) 179.

3-(7H Pyrrol o 2, 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (4-f| woaotiphey!| )-ethyl]-amde F O N NI 5k N - The PCTiiS2a@00psuhd was
prepared in an anal ogous manner as 3-(7H pyrrol o[ 2, 3-

d] pyri m di n-4-yl am no) - t hi ophene- 2-carboxylic acid benzyl am de using 4-

fl uor ophenet hyl am ne i nstead of benzylam ne and obtained in 14%yield
(II:II)PLC8 929=516 HBE), BGIONI H) dd, gEB%RI 8DNB};>538 (Q@)S.Ejuwgwgm.(?s(ﬂ—l,ld)j,J=112.8217 (Si-l)
1H), 8.47 J, 55,4 s, 1H), 8.31 (t, J =5.7 Hz, 1H),
7.75 (d, Jéde@ 316951Hf‘{3)zJ EF%‘% 7'5’d§ 3.4, 2.4 Hz 1H) 7.32-7.26 (m
2H), 7.16-7.08 (m 2H), 645(dd J 36 19Hz 3.49 (dd, J = 14.3,

6.4 Hz, = 0 (p7056
R N R R s DM N ha%obkéb 0l oxy 1 ¢ act d
[ 2- (45br dlooro- mieeyiybmyleanude] (baiidirgebl®k) The titl e conpound was prepared in an
anal ogous manner ras 3gfy/H pyrrol of 2, 3-

d] pyri m di n- 4 ani no) - t hi ophene- 2- carboxylic acid benzyl am de using 4-
20br onophenet hyA armHe i nstead of benzyl am ne and obtained in 20%yvyield

(HPLC. 60% 6N81 min). 1H NMR (DVBO-d6) 11.98 (br s, 1H), 11.37 (s,
1H), 8478\,HJ =55 Hz, 1H), 8.38 (s, 1H), 8.32 (t, J = 5.5 Hz, 1H), 7.75
(d, J , 1H), 7.50-7.47 (m 2H), 7.37 (dd, J = 3.3, 2.2 Hz, 1H),

(t, 3 = 7.0(HJ_2H; M (nz) 442 [M+ H. 1050 (p70S6K) 181.

725721(??:@2, 6.45 (dd, J = 3.6, 1.8 Hz, 1H), 3.54- 3.47 (m 2H), 2.85
3-(7H Pyrrol®] 2)3-d] pyri m di n-4-yl am no) -t hi ophene- 2- car boxylic acid

(2-o-tol yIJhe tﬂé’ cgmpoun%ewa% prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-
blpyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-2-azido-1-phenyl-ethyl)-amide in
71% yield. LCMS: m/e 422 (M+H). 'H NMR (DMSO-dg):  ppm 11.56 (1H, br, s.), 10.23
10 (1H,s.), 8.73 (1H, d, J=8.44 Hz), 8.02 (1H, d, J=5.48 Hz), 7.86 (1H, d, J=5.48 Hz), 7.51
(1H, d, J=5.48 Hz), 7.35 - 7.42 (1H, m), 7.27 - 7.33 (2H, m), 7.08 - 7.14 (1H, m), 6.83
(1H, d, J=5.12 Hz), 6.41 (1H, dd, J=3.68, 2.20 Hz), 5.30-5.35 (1H, m), 3.77 (1H, dd,
J=12.44, 9.52 Hz), 3.61 (1H, dd, J=12.44, 5.12 Hz).

15 170. 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-2-amino-1-
phenyl-ethyl)-amide

Chiral
Q 5 NH,
N

N
NH
D

A solution of 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-2-
azido-1-phenyl-ethyl)-amide (130.00 mg; 0.32 mmol; 1.00 eq.) in methanol (50.00 ml)
20  was subjected to hydrogenation with 10% palladium on carbon via H-Cube at 1mL/min.
After completion the solution was concentrated in vacuo. The crude was purified by
Yamazen (basic condition, 0.1% NH4OH in Water/ACN) to afford the title compound as
white solid in 66% yield. LCMS: m/e 378 (M+H). "H NMR (DMSO-dg):  ppm 11.53 (1H,

br. s.), 8.00 (1H, d, J=5.48 Hz), 7.82 (1H, d, J=5.12 Hz), 7.45 (1H, d, J=5.48 Hz), 7.26 -
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N/ I 5N'N The title conpound was prepared in an anal ogous manner as

3-(7H pyrrol o[ 2, 3- d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid
benzyl amwe 206/01g002- et hyl phenet hyl am ne i nstead of beRZFISAI10042804
obtained in 39%yield (HPLC. 95% RT: 6.67 mn). 1H NVR (DVSO d6) 11.98 (br
s, 1H), 11.43 (s, 1H), 8.48 (d, J = 5.5 Hz, 101H), 8.42-8.36 (m 2H), 7.76
(d, J =5.5 Hz, 1H, 7.37 (dd, J = 3.3, 2.2 Hz, 1H), 7.18-7.10 (m 4H),
6.46 (dd,7.3B (5BH3mY,7.18 87.6k (1H,i), 6.3547H,3,435.60HzL 16139 @HB6, JI3,280HZ, 496 Hz,

2H), 2.36, (s ; z 7 + . 1 C50 (p7056K) 15182.

3-(7H Py?}%l‘?ﬁj[g%o%ri\%é \mf’)f éﬁﬁ%‘{ﬁh@% ﬁ%) -t hi ophene- 2-carboxylic acid

[ 2- ( 3- chllos@p7qdeenyl ) - et hyl [+«ah de The title conpound was prepared in an
anal ogous manner as 3-(7H pyrrol of 2, 3-

d] pyri m di n-4-yl am no) - t hi ophene- 2-carboxylic acid benzyl am de using 3-
20chl ér opAeng{ i Pemolole, 3-bipy rslird4-gfartie) 2lyibeheine 2-canidoxylit adich §8)-RranB@¥ yi el d. 1H
NVR ( DVBQ j i SeinkH) ., 11.37 (s, 1H), 8.48 (d, J = 5.5 Hz, 1H),
8.38 (s, ﬂ?‘?’mé’.j”‘i@ﬁ)(%tm'ﬁg@dés Hz, 1H), 7.76 (d, J = 5.5 Hz, 1H), 7.38-7.23
(m 5H), 6.45 , Jnred 3.3, 1.8 Hz, 1H), 3.55-3.50 (m 2H), 2.89 (t, J =
7.5 Hz, 2H); (rﬂz) 398 [M+ H . 1C50 (p7056K) 25 183.

3-(7HPyrrol®[?2 -qu] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid (2-
benzyl am no- et -amde The title conmpound was prepared in an anal ogous
manner as¢ 3y (7H pyrrol of 2, 3-
NH

The title compound was prepared in an analogous manner as 3-(1H-Pyrrolo[2,3-
b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-2-amino-1-phenyl-ethyl)-amide in
10 65% yield. LCMS: m/e 396 (M+H) 1H NMR (DMSO-d
6) ppm 11.53 (1H, br. s.), 10.20 (1H, s), 8.00 (1H, d, J=5.48 Hz), 7.83 (1H, d, J=5.52
Hz), 7.46 (1H, d, J=5.48 Hz), 7.33 (1H, dd, J=14.32, 7.72 Hz), 7.28 (1H, d, J=2.50Hz),
7.16 (1H, d, J=7.68 Hz), 7.01 - 7.06 (1H, m), 6.77 (1H, d, J=5.52 Hz), 6.39 (1H, d, J=3.68
Hz), 4.98 (1H, dd, J=7.68, 5.88 Hz), 2.78 - 2.88 (2H, m).
15  ICs (p70S6K) ‘7

3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester
(building block)

20 A suspension of 6-chloro-7-deazapurine (750 mg; 4.88 mmol), methyl 3-amino-2-
thiophenecarboxylate (1.15 g; 7.33 mmol) and concentrated hydrochloric acid (410 uL;
4.9 mmol) in tert-butanol (15 mL) was microwaved at 75 °C for 3h. The reaction mixture
was diluted with methanol (15 mL) and filtered. The aqua solid was washed with
methanol and dried under vacuo to afford the hydrochloric salt of 3-(7H-pyrrolo[2,3-

25  d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester (900 mg, 59%) as a
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5d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid benzyl am de usi ng

N- benzyl et hane- 1, 2-di am ne instead of benzylam ne and obtained in 61%
yield. 1FWBNRI(ODME® d6) 11.96 (br s, 1H), 11.41 (s, 1H) pC3/Us@010@42834 = 5.5
Hz, 1H), 8.38 (s, 1H), 8.19-8.14 (m 1H), 7.75 (d, J = 5.5 Hz, 1H),
7.38-7.18 (m 7H), 6.46-6.43 (m 1H), 3.73 (s, 2H) 3.37 (dd, J = 12.4, 6.6
Hz, 2H), 2.89 (t, J = 6.6 Hz, 2H); I\/B(rﬂz) 393 [M+ H. 101050 (p7056K)
184. green gray solid (HPLC: 99%, RT: 6.50 min). '"H NMR (DMSO-d6) 12.47 (br s, 1H),

3-{[3-(7H: th e am no} -
o por i 0.8 ﬁ%ﬁﬁ4€ls"¥ﬁh’?o§£ ﬁu%b?é*éi?%» S8 HRe %42%@% was
prepared 2|21Ha,n1 Han&BegmwﬁHnmagr s 28H)3MBh/)\276 o] 2] 3-

d] pyri m di n-4-yl am no) - t hi ophene- 2-carboxylic acid benzyl am de usi ng
tert-butyl 3- am nopiperidine-1-carboxyl ate instead of benzyl am ne and

obt ai ted 17a. aam Fired|o]2, 31dTopiviRdi BMBDN 1h6)-thicphBte-Llmarkexyltcid ehz@amider s, 1H),

8.47 (d, J = 5.8 Hg 1H), 8.38 (s, 1H), 8.09-8.01 (m 1H), 7.78 (d, J = 4.8
Hz, 1H), 14f/(m 1H), 6.48-6.43 (m 1H), 203.91-3.75 (m 3H),

2.80- 2. 62 Hyl, -1.84 (m 1H), 1.75-1.66 (m 1H), 1.65-1.54 (m 1H),
1.40 (s, 9N (mllz) )443 [M+ H . 1C50 (p7056K)++  185.

3-(7H Pyrrol 0[2 3] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid (2-
met hyl am no- et hyl Jxanide 0 To a solution of tert-butyl

(2-am noet hyl ) (et hyfl )ar bamate (158 pl; 154 ng; 0.88 mml) 5i n anhydrous
toluene (3 nm) p Nin a seal ed tube under nitrogen was added a sol ution
of trimethylaluminum354 pl; 2 M 0.71 mml) in toluene. The col orl ess

sol ution L

301 UL O 1030 o el R obl ob o 1 B o amcious tougne @)

met hyl eglased {65 seajed wbgan@emt)ogmgvaa@ddeld arsdluvcbreofrte@alhviawmw (IF

suspensi % S0. Z@ ih Qo1ddhe %é’&ﬂ rrlésg%rutlc}ﬁ‘ﬁ/aé 91? aﬁ@smp%r“fﬁ RGeal | oned
Jdown 0 de

to cool re water was a e resulting gray
suspeflsi 7Ry otol2, 3-tPyHMIdNs yIamlno thlophene -2-carboxylic acid methyl ester (50

mg; 0.18 mmol) was added and the resulting yellow suspension was heated to 105 °C
overnight. The reaction mixture was allowed to cool down before water (0.1 mL) was
added. The resulting blue suspension was stirred at 25 °C for 2 h, diluted with methanol
and purified by chromatography on a SP1 Biotage system, using dichloromethane and

15  methanol as eluents to afford 3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-
carboxylic acid benzylamide (26 mg, 39%) as a gray solid (HPLC: 95%, RT: 6.04 min).
"HNMR (DMSO-d6) 11.96 (br s, 1H), 11.39 (s, 1H), 8.82 (t, J = 5.9 Hz, 1H), 8.50 (d, J
=5.1 Hz, 1H), 8.38 (s, 1H), 7.79 (d, J = 5.5 Hz, 1H), 7.36-7.33 (m, 5H), 7.27-7.22 (m,
1H), 6.43 (dd, J = 3.3, 1.8 Hz, 1H), 4.50 (d, J = 5.9 Hz, 2H); MS (m/z) 350 [M + H]".

20 ICsp (p70S6K) ‘7

173. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-
benzylamide

@]
7
[y
Cl HN

NZ |
k\N
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Cfor 2 h, diluted with nmethanol and purified by chromatography on a SP1

Bi ot age system using hexane and ethyl acetate as eluents to afford crude

t ert - but yWorzetiar§o2- PCT/US2010/042844
({[3-(7H pyrrol o] 2, 3-d] pyri mi di n-4-yl am no) - 2-t hi enyl ] car bonyl } am no) et hyl ]
carbamate as a white solid. The solid was suspended in nethanol (1 nL) in a
5 nL flask with magnetic 15stir bar. To the white suspensi on was added

hydr ochl ahecitlacoepduhd2dasidrepatedN drnardilagfoby maahéveds, 3-FH4gyrrompe -  The

| ti | u d i ight .and th |
oot bt § A g R hoRhSE e BB UGB BB e hE & Voo bur i ed usi ng

pr epar at |chkerdﬂléh@|ammaﬁrfsmarﬂ of benzylamine and obtained in 15% yield (HPLC: 94%, RT:

et hy) i By G, B L R OC3 & S Rkt Bfl o) s, 55

(d, J5208.9 (@, .leSSLHi;,,H—B 8189 (5, 1HLH)81 (@, 66 5(FHzJ1H), B42-7128 (ML BH), 6429 (d, J =

> 75 (s, G- LRI iR e Y A 2T SRS Iy gl =0 [m =

3- (7H PyiCal( p7[(I§6:BQ d] pyri m dia~4-yl am no) - t hi ophene- 2- car boxylic acid

pi peridin-3- 25ylamde To a 20 nL flask with magnetic stirbar was added
3-{[3-(7H Pyrrol o[ 2, 3-d] pyri m di n- 4-

yl ani no) -1/Ai SphreRergole 2 deyrimidiarfi-viaping)-eanhanéra-carbodyliseid i ¢ aci d
tert-lgut)gh r?étﬁ Amigk00 mg, 0.23 mmol) in dichloronmethane (2 nl). To the
stirred Futlon was added 5trifluoroacetic acid (2.0 nL, 26.0 mvol ) and

t he sol utirem\was stirred at 25 C for 1 h. The solution was concentrated on

a rotary g orator cand purified by preparative HPLC to afford

3- (7H—Pyrr - d}/pyri m di n-4-yl am no) -t hi ophene- 2- car boxyl i c acid

pi peri di n- 3- yIa de a yellowsolid (14 ng, 13% (HPLC. 99% RT: 2.81
mn). 1H NI\/R(DIVIS 2.02 (br s, 1H), 11.30 (s, 1H), 8.68-8.52 (m 1H),
847(d J 55I—Hﬂ\l 1 840(5 101H), 8.23 (d, J = 7.7 Hz, 1H), 7.82
(d, J 55Hz 738(dd J =3.3, 2.2 Hz, 1H), 6.43 (dd, J = 3.6, 1.8
Hz,lH) 43141 ,340317(m2H) 2.89-2.77 (m 2H), 1.96-1.85

(m 2H), 17416 ,\( NH) ;. M5 (mz) 343 [M+ H. 1050 (p7056K) 15187.
3- (5- Met hyl - 7H pyrr ol oﬂ*Z 3-d] pyri m di n-4-yl am no) -t hi ophene- 2- car boxylic

acid 3- GIJ%%Q c&ﬁﬁ&&ﬂd%sdﬁeﬁared in an analogous manner as 3-(7H-pyrrolo[2,3-

d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using phenethylamine
instead of benzylamine and obtained in 25% (HPLC: 90%, RT: 6.36 min). 'H NMR

15 (DMSO-d6) 11.96 (brs, 1H), 11.38 (s, 1H), 8.47 (d, J = 5.5 Hz, 1H), 8.38 (s, 1H), 8.32
(t, J=5.5Hz, 1H), 7.75 (d, = 5.1 Hz, 1H), 7.36 (dd, J = 3.7, 2.6 Hz, 1H), 7.33-7.18 (m,
5H), 6.46 (dd, J = 3.7, 1.8 Hz, 1H), 3.54-3.47 (m, 2H), 2.87 (dd, J = 8.1, 7.0 Hz, 2H); MS
(m/z) 364 [M + HJ".
ICso (p70S6K) ‘7

20
175. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-
fluorophenyl)-ethyl]-amide
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CINS H / HN ? ----- NN---) HN Trimethyl alum num (0. 35
m, 0.69 mml, 2Min toluene) was added to a solution of 3-(5-

met hyl - 7EwEwer1al1e§o2, 3- d] pyri m di n- 4-yl am no) -t hi ophene- Pcrasbaxphise4 aci d
nmet hyl ester 20 (50 ng, 0.17 mmol) and 3-chl orobenzyl am ne (0.11 ni, 0.87
mml) in toluene (2 nL), and stirred overnight at 70 C. The reaction

m xture was cooled to roomtenperature, diluted with H0 and Et OAC, and

filtered Trornrsnugbnaamslﬁmbrroﬁheﬁetmmm@(13‘6hﬂ_ 84 mgnowmm;sheadmydrbhs Et CAC and
The rodu ified via Biotage

he fil d
el ut i ng. ViR AEERE T hiToud 55k G b ARe S S B ¢e ™ e e e
25pr oductirirta&4ylaigmint®d43g0eiLd?.0a d/; ;wmgmowm tomeseIThdaecolcﬂekﬁsQIMidﬁ wasS9t8I V:)Pst
= 398). c
o705k endyAbAAE Be . Bt B A dap o e PR Y e B BB 2t e o6
wel | Pl atcagoxyicrag@dianaylamidet(60 engi AdPutmoly wasedted.| Thwiregplttgrguesent s i s t hen

added to s%ﬂﬁor?%?t:frg%rf&’)%ﬁ el 1b@ioP 5B A% Mierb AR 8020 TR0l (3 "M

T412E nut s m xed an assay
cont ai ni myn.I0® reddtide pastuepiasralBved 5o oddl Ng@1 Refolenwate(0, 1 OLDWBYa®¥dad. and 1 pM

f th
71 bosomal oy eyou R Sp R ARKETS S R R LG et 48 =5
am nohex dqgfied mw;mawgr@pmea@al&m 3lgtag¢lé){ﬁb%mel@lrfgtﬁlcwomemaa@ apg C, before
the agddi tn'lé?l'?a aéQIuéﬁ% 'r:tp%rﬁ“h Zﬁﬁb‘} rBIB%d% éggﬁr‘nfafh -4- Ilaﬁur%%%rﬁ'n@é of

substrate an product 15 Ide i's an on a Cali per
Li fe Sci @ﬁ@@é)"lgaﬁ‘)"dd& %ﬂQQTQmerWQﬁ‘HQ"]@”M%@smgeW&ﬁ asqwlzutepsghd (HRECupst ream

and downsjgsea: B aBHAAESH RiIVIR ( cﬁ@@@ d11 9¥Q9r§qweﬁts7v@|m Bugqyct- peaks are
resol ved before substrate ea s on the resulti ng chr omat o rans. 20To assess

t he i nhi B By Pod-83(s: dH).6¥33 fe! ToRgGUALS, 7 050 7 2ES; \Aﬁr &6348%Pm ned, as
shown i n 3Fablend @hove3 (1, J = 7.7 Hz, 1H), 7.13-7.08 (m, 2H), 7.03 (td, J = 8.1, 2.6 Hz,

15 1H), 6.45(dd, J = 3.7, 1.8 Hz, 1H), 3.53 (q, J = 6.6 Hz, 2H), 2.90 (t, J = 7.1 Hz, 2H); MS
(m/z) 382 [M + HJ".
ICso (p70S6K) ‘7

3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-furan-2-carboxylic acid methyl ester (building
20  block)
O

AN
o 0
by

HN
g
k\N
A suspension of 6-chloro-7-deazapurine (100.00 mg; 0.65 mmol), methyl 3-amino-2-
furoate (138 mg; 0.98 mmol) and concentrated hydrochloric acid (55 puL; 0.65 mmol) in
tert-butanol (2 mL) was microwaved at 75 °C for 3h. The reaction mixture was diluted
25  with methanol (2 mL) and purified by chromatography on a SP1 Biotage system, using
dichloromethane and methanol as eluents to afford 3-(7H-pyrrolo[2,3-d]pyrimidin-4-
ylamino)-furan-2-carboxylic acid methyl ester (30 mg, 18%) as a white solid. (HPLC:
99%, RT: 5.43 min). '"H NMR (DMSO-d6) 12.03 (br s, 1H), 8.99 (br s, 1H), 8.40 (s, 1H),

7.90 (d, J = 2.2 Hz, 1H), 7.71 (d, J = 1.8 Hz, 1H), 7.38 (dd, J = 3.3, 2.2 Hz, 1H), 6.60 (dd,
30 J=3.3,1.8 Hz, 1H), 3.90 (s, 3H); MS (m/z) 259 [M + H]".
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Claims 1. A conpound of Fornula (1) R1L R5 each, independently of one
another, are Nor CR2, with the proviso that if Zis N, Yis CR2, and if Y
is N, Z iwWoCRr2/011®%, Qare S, 0 or CR5, with the provi soPCHAIS2010/09284¢ S or
0O, Qis CR5, and if Qis Sor 0, Tis CR5 denotes the presence or absence
of a bond, with the proviso that one of the two dashed lines is always a
bond, whereas the other one is always absent, 151:11, R2, R5each,

i ndependently of one another, are H A Hal, OH SH ON, NH2, NO2, R3is H
or A, Rdis A, Ar or A-Ar, or R3 and R4together with the C atomto which

t hey ar e 1a61 &¢ireByrrotel, 3tdipyrinfidin-4oylaroino)-futan®2-ehiboky licagidiBechloreubst i t ut ed or
substi tutb%g )pé/miggq LA) or CONH(LA), 20Aris a nono- or bicyclic aromatic
hono- or %erocycl e having 1 to 4 N, 0 and/or S atons and 5 to 10 skel eton
atons, whi ch may b@ unsubstituted or, independently of one another, nono-,
di- or tr (uled by Hal, A OH SH QA NH2, NHA NA2, N2, ON, OCN,
SON, COOHNED0A, H 2 CONHA, CONH( LAr), CONA2, NHCOA, NHCO(LAr), NHCONHA,
25NHCONH2 NHSOZAN ; COA, 502NH2, 502A and/or SQ2Hal , Ai s unbranched or

br anched, o j near Har cyclic alkyl having 1, 2, 3, 4, 5, 6, 7 or 8 C atons,

in which one or § groups may be replaced by an 0 or S atom and/or by
an NH, N(LA), S , NHCO or -CH=CH group, and in which 1-3 H atons
may be repl aced bW HahI and in which one or
5  The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-

d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-benzylamide using 3-(7H-

pyrrolo[2,3-d]pyrimidin-4-ylamino)-furan-2-carboxylic acid methyl ester instead of 3-(7H-

pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester and obtained

in 9% yield. "H NMR (DMSO-d6) 11.97 (br s, 1H), 9.67 (s, 1H), 9.01 (t, J = 6.2 Hz, 1H),

10 8.38(s, 1H), 7.83 (d, J = 1.8 Hz, 1H), 7.73 (d, J = 1.8 Hz, 1H), 7.41-7.30 (m, 5H), 6.45
(d, J = 2.2 Hz, 1H), 4.49 (d, J = 5.9 Hz, 2H); MS (m/z) 368 [M + H]* (**Cl).
ICso (p70S6K) ‘7

177. Benzyl-(2-{[3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-furan-2-carbonyl]-amino}-
15  ethyl)-carbamic acid tert-butyl ester)

-
Yoo

N\/\N
H I Q
V/
HN
N/| N\
S :

The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-furan-2-carboxylic acid 3-chloro-benzylamide using (2-
aminoethyl)-benzyl carbamic acid tert-butyl ester instead of 3-chlorobenzylamine and

20  obtained in 8% yield (HPLC: 90%, RT: 6.60 min). 'H NMR (DMSO-d6) 11.99 (br s, 1H),
9.80 (br s, 1H), 8.44 (br s, 1H), 8.38 (s, 1H), 7.80 (br s, 1H), 7.71 (br s, 1H), 7.37 (dd, J =
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two CH3 groups may be replaced by OH, SH, NH2, NH(LA), N(LA)2, NHCOOH,
NHCONH2, N3, NO2 or ON, LA s unbranched or branched, |inear alkyl having 1,
2, 3 or 4AvQG20t10n89LAri s a nonocyclic aromati c hono- or Ph@USe@oideise4 havi ng
1 or 2 N O 5and/or S atonms and 5 to 7 skel eton atons, which may be
unsubstituted or nono-, di- or trisubstituted by Hal, LA, OH,
O(LA), NH2 or NH(LA), Halis F, C, Br or I. 2. Conpounds according to
Ghai m 1 M’le ||enmﬂ-prm3$ w,Ee:rm:kaezrél)l, 7)8-7.21 dr&,,Sl—()Ja%z (v s( ’M?I]),REMf(s, 1), and
phar maceuyt j C Y, ac ahl e t ates or prodrugs thereof, in
which T §n4§) ar SF'ggt(%?hgr@ém%) ?an@)l(ﬁi g substituents have the meani ng
I ndi cat edChf(oroFeey mul a (1) &e€cording to claim1l. 3. The conpound accordi ng
to Caim1l1l or 2, in which the residues not designated in greater detail
have the neaning indicated for the Formula (1) according to aim1l, but in
whi ch 510 5-MeiBylkg- oy reolof, B;d]iyriaridin-8; yldrbineg)-thiophemee2-hgilboxylic acid methyl

ester (building block)

0

N
o S
JL%
HN
Q&

The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester using methyl 3-amino-5-

10 methylthiophene-2-carboxylate instead of methyl 3-amino-2-thiophenecarboxylate and
obtained in 45% yield (HPLC: 99%, RT: 6.89 min). '"H NMR (DMSO-d6) 12.40 (br s,
1H), 10.58 (br s, 1H), 8.44 (s, 1H), 7.96 (br s, 1H), 7.47 (dd, J = 3.1, 2.6 Hz, 1H), 6.63
(dd, J = 3.3, 1.5 Hz, 1H), 3.82 (s, 3H), 2.55 (s, 3H); MS (m/z) 289 [M + H]".

15  178. 5-Methyl-3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-
chloro-benzylamide

[/

Cl HN
PR

N

The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-

d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-benzylamide using 5-methyl-
20 3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester

instead of 3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl

ester and obtained in 50% yield (HPLC: 98%, RT: 3.85 min). 'H NMR (DMSO-d6)

11.98 (br s, 1H), 11.39 (s, 1H), 8.68 (t, J = 6.0 Hz, 1H), 8.39 (s, 1H), 8.28 (d, J = 1.1

Hz, 1H), 7.40-7.28 (m, 5H), 6.41 (dd, J = 3.3, 1.8 Hz, 1H), 4.48 (d, J = 5.9 Hz, 2H), 2.55

25 (s, 3H); MS (m/z) 398 [M + HJ" (**Cl).
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15in Subfornmula B T, Qare 0, R5is H or nethyl, In Subfornmula C 20 X,
Y, Zare CH, in Subformula D X, Y, Zare CH, T, Qare S, 25R5is H or nethyl,
i n Subf orwo0l2a1101709 Z are CH, Xis N, T, Qare S, R5i sPHATAIS20m0/03844 i n
Subforrmula F 5X, Y, Zare CH, T, Qare S, R5is Hor nethyl, R3is H,

hydr oxynet hyl , am nonet hyl , azi donet hyl or cyanonet hyl,

ICso (p7086K) “r+”

179. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-fluoro-
phenyl)-ethyl]-amide

N S
’ Y
N

L

NZ N

The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using 4-
fluorophenethylamine instead of benzylamine and obtained in 14% yield (HPLC: 92%,
RT: 6.36 min). '"H NMR (DMSO-d6) 11.97 (br s, 1H), 11.37 (s, 1H), 8.47 (d, J = 5.4 Hz,
10 1H), 8.38 (s, 1H), 8.31 (t, J = 5.7 Hz, 1H), 7.75 (d, J = 5.4 Hz, 1H), 7.37 (dd, J = 3.4, 2.4
Hz, 1H), 7.32-7.26 (m, 2H), 7.16-7.08 (m, 2H), 6.45 (dd, J = 3.6, 1.9 Hz, 1H), 3.49 (dd, J
=14.3, 6.4 Hz, 2H), 2.86 (t, J = 7.6 Hz, 2H); MS (m/z) 382 [M + H]".

ICso (p70S6K) ‘7

15  180. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-bromo-
phenyl)-ethyl]-amide
Br

Q_,
N S
[,
N

I

SN
The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using 4-

20  bromophenethylamine instead of benzylamine and obtained in 20% yield (HPLC: 60%,
RT: 6.81 min). '"H NMR (DMSO-d6) 11.98 (br s, 1H), 11.37 (s, 1H), 8.47 (d, J = 5.5 Hz,
1H), 8.38 (s, 1H), 8.32 (t, = 5.5 Hz, 1H), 7.75 (d, J = 5.1 Hz, 1H), 7.50-7.47 (m, 2H),
7.37 (dd, J = 3.3, 2.2 Hz, 1H), 7.25-7.21 (m, 2H), 6.45 (dd, J = 3.6, 1.8 Hz, 1H), 3.54-
3.47 (m, 2H), 2.85 (t, J = 7.0 Hz, 2H); MS (m/z) 442 [M + H]".
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10in Subfornmula G X, Y, Zare CH, T, Qare S, R5is Hor nethyl, R4is phenyl
or benzyl, which may be unsubstituted or, independently of one another,
15nono-, wWD-200vo1re0Psubstituted by nmethyl, net hoxy, CF3, POCRS201a/042%¢4 C  or
F; or R4is benzylam no-nethyl, wherein the phenyl ring nay be unsubstituted
or, independently of one another, nono-, di- or trisubstituted by nethyl,
nmet hoxy, CF3, OCF3, amino, C or F;, or R4is am nonethyl,

(f 1 uor o- henzp3dssm) no) - benzyti+«benzoyl am no) - benzyl, (chl oro-

20azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenylnethyl)am no-ethyl,

(i ndol yl et hyl ) am no- net hyl, (1-phenyl -ethyl am no) - net hyl

benzyl oxy-8med-tAH-Pympdieays-dipyrimtidimet-yigmino)-hidpheye-2-carboxylic acid (2-o-tolyl-

(bi s-furaerH ﬁz%ﬂ'i t hyl -am no) - net hyl , [furanyl net hyl)am no] net hyl ,

[ pyrrolyl VRN ?%rri no] met hyl , thiophenyl-nethyl, (sulfanoyl-phenyl)-nethyl,

cycl ohexemgheret hyl , benzoyl am no-net hyl, 1- 25hydroxy- 1-phenyl - net hyl ,
(furanyl | sul fanyl)-nethyl or benzenesul fonyl am no-nethyl, in

Subf ormul a™ H N- £ are CH, 30Xis N, Rois Hor nethyl, R4is phenyl or
benzyl, which may b substituted or, independently of one another, nono-,
di- or trisubstityy /by methyl, methoxy, CF3, OCF3, amino, C or F, or

=N

s
The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using 2-
methylphenethylamine instead of benzylamine and obtained in 39% yield (HPLC: 95%,
RT: 6.67 min). '"H NMR (DMSO-d6) 11.98 (br s, 1H), 11.43 (s, 1H), 8.48 (d, J = 5.5 Hz,
10 1H), 8.42-8.36 (m, 2H), 7.76 (d, J = 5.5 Hz, 1H), 7.37 (dd, J = 3.3, 2.2 Hz, 1H), 7.18-7.10
(m, 4H), 6.46 (dd, J = 3.7, 1.8 Hz, 1H), 3.47-3.43 (m, 2H), 2.86 (t, J = 7.9 Hz, 2H), 2.36

(s, 3H); MS (m/z) 378 [M + HJ".
ICso (p70S6K) ‘7

15  182. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-
phenyl)-ethyl]-amide

CI/Q/\ 0
N S

)
N

I

SN
The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using 3-

20  chlorophenethylamine instead of benzylamine and obtained in 32% yield. '"H NMR
(DMSO-d6) 11.98 (br s, 1H), 11.37 (s, 1H), 8.48 (d, J = 5.5 Hz, 1H), 8.38 (s, 1H), 8.33
(t, J = 5.5 Hz, 1H), 7.76 (d, J = 5.5 Hz, 1H), 7.38-7.23 (m, 5H), 6.45 (dd, J = 3.3, 1.8 Hz,
1H), 3.55-3.50 (m, 2H), 2.89 (t, J = 7.5 Hz, 2H); MS (m/z) 398 [M + H]".
ICso (p70S6K) ‘7

25
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WO 2011/ 017009PCT/ US2010/ 042844 R4i s benzyl am no-net hyl, wherein the phenyl
ring may be unsubstituted or, independently of one another, nono-, di- or
tri substiwoted/wyooret hyl , net hoxy, CF3, OCF3, am no, C PCI/US2010/043844 S
am nonet hyl , (fluoro-benzoyl am no)-benzyl, (benzoyl am no)-benzyl, (chloro-
5azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenylnethyl)am no-ethyl,
(i ndol yl et hyl ) am no-net hyl, (1-phenyl -ethyl am no) - net hyl ,
E)g_nzy:c oxMeags-tvlslhl-Pyrﬁkiﬂ@[B)Banp?r;nmdiﬁmﬁhiyminF%-Bmipihtalyé-z-cartalo;(ylic_acid] (2- ol

i s-furan-3-yl net - am no) - net hyl , ur anyl met hyl ) am no] et hyl ,
[pyrrolyl ﬁ’é%%%ﬁ'?%‘ﬁwh] Yyl , thiophenyl -nethyl, (sul famoyl - phenyl)- et hyl ,
cycl ohexeg -met hyl , benzoyl am no-net hyl, 1- 10hydroxy- 1- phenyl - net hyl ,

(furanyl Iaulfanyk)-nethyl or benzenesul f onyl am no- et hyl , in
Subfornmul a”JN,NZ arejCH, 15Xis N, T, Qare S, R5is Hor nethyl, Rdis
phenyl or benzyl, "CR—say be unsubstituted or, independently of one

anot her, nono-, di- or Jtrpsubstituted by methyl, methoxy, CF3, OCF3, anino,
Cl or F;, or 20R4is b#hzyTam no-nethyl, wherein the phenyl ring may be
unsubstituted or, i dently of one another, nono-, di- or
trisubstituted by ngih 1) met hoxy, CF3, OCF3, amino, Cl or F, or Rdis

am nonet hyl , (fl uoroNsenoyl am no) - benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoyl am no) - benzyl , pyrrolidinyl, (thiophenylnethyl)am no-ethyl,
25(i ndol ylhegitiergomaerindovasgaraigdred (nampdraiggous triaphermasrib)~Hetr foja[2,3-
benzyl:ox Wk 4 [F=TaealoTy” 5} | : : ) )
(bt o Pur SERin- s RARRY AGEAEHTER Sboryl 20 Helfarmide usi Noze#ér'ﬁtyhﬁre
[ pyr r ol yllrR:dininednsters] efdengylamingiang wbiajnedrig b hiplvield.-s lINMRdYMSehedy | ) - net hyl ,
cycl ohexenyl Vil ' byl - ] t hyl ,
oot Pk, PTG 0% D et Lo
1H), 7.75 (d, J = 5.5 Hz, 1H), 7.38-7.18 (m, 7H), 6.46-6.43 (m, 1H), 3.73 (s, 2H) 3.37 (dd,
J=12.4, 6.6 Hz, 2H), 2.89 (t, J = 6.6 Hz, 2H); MS (m/z) 393 [M + HJ".

10 ICsp (p70S6K) ‘7

184. 3-{[3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carbonyl]-amino}-
piperidine-1-carboxylic acid tert-butyl ester

8 OngQHH Jb

e
SN N
15  The title compound was prepared in an analogous manner as 3-(7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide using tert-butyl 3-
aminopiperidine-1-carboxylate instead of benzylamine and obtained in 14% yield. 'H
NMR (DMSO-d6) 11.96 (brs, 1H), 11.39 (br s, 1H), 8.47 (d, J = 5.8 Hz, 1H), 8.38 (s,
1H), 8.09-8.01 (m, 1H), 7.78 (d, J = 4.8 Hz, 1H), 7.38-7.14 (m, 1H), 6.48-6.43 (m, 1H),
20  3.91-3.75 (m, 3H), 2.80-2.62 (m, 3H), 1.92-1.84 (m, 1H), 1.75-1.66 (m, 1H), 1.65-1.54
(m, 1H), 1.40 (s, 9H); MS (m/z) 443 [M + H]".
ICso (p70S6K) “++7
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30benzenesul fonyl am no-nethyl, in Subformula KY, Zare CH Xis N 35T, Q
are 0, WD 2011/ 017009PCT/ US2010/ 042844 R5is H or nmethyl, R4is phenyl or
benzyl, whDchiwEgoobe unsubstituted or, independently of PORAISaMO0MSH4

nono-, di- or trisubstituted by nmethyl, nmethoxy, CF3, OCF3, am no, O or F
or R4is benzyl am no-nmethyl, wherein the phenyl ring may be unsubstituted
or, 5independently of one another, nono-, di- or trisubstituted by nethyl,
met hoxy, 1853-(7BCEP@&role(ri3d]pyribhidiard-famimb)-RibpheasRrarmekyi acid (2-

(fluoro- beegﬁﬁ%ham - begzyl , (benzoyl am no) - benzyl, (chl oro-

azabenzoynl] T91? ﬁm' %yrrol i di nyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl nrethyl ) arg no- met hyl , (1-phenyl - et hyl am no) - net hyl

benzyl oxy~= | J{ 10phenyl am no- nmet hyl , isobutyl,

(bis-fur an-3-yl%- am no) - met hyl , [furanyl net hyl)am no] net hyl ,

[ pyrrolyl net hyl %a ] met hyl , thi ophenyl -net hyl, (sulfanoyl-phenyl)-nethyl,
cycl ohexenyl - met'hyl , benzoyl am no-net hyl, 1- hydroxy-1-phenyl - net hyl,
(furanyl met hyl g )-met hyl or benzenesul fonylam no-nmethyl, 15 in
Subformula L X,k\Y| Zd&re CH, T, Qare S, R5is Hor nethyl, 20R4is phenyl or
benzyl, which nay be unsubstituted or, I ndependent|y of one another, nono-,

di- or t r'Ijosausbo lEtljotn% ?ecrlt-é)L}{yl -tamnlo’eth%{npe%%)’ca%?n’ateoaEg ’ul;algil rr]n%’; 0%'8 rr?r%olg; or
5 inanhydrous toluene (3 mL) placed in a sealed tube under nitrogen was added a

solution of trimethylaluminum (354 ul; 2 M; 0.71 mmol) in toluene. The colorless solution
was stirred at 25 °C for 1 h, before 3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-
carboxylic acid methyl ester (55 mg; 0.18 mmol) was added and the resulting yellow
suspension was heated to 105 °C overnight. The reaction mixture was allowed to cool

10 down before water (0.1 mL) was added. The resulting gray suspension was stirred at 25
°C for 2 h, diluted with methanol and purified by chromatography on a SP1 Biotage
system, using hexane and ethyl acetate as eluents to afford crude tert-butyl methyl[2-
({[3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-2-thienyl]carbonyl}amino)ethyljcarbamate as
a white solid. The solid was suspended in methanol (1 mL) in a 5 mL flask with magnetic

15  stir bar. To the white suspension was added hydrochloric acid (0.21 mL, 2.0N in diethyl
ether, 0.42 mmol). The resulting solution was stirred at 25 °C overnight and the resulting
precipitate was collected by filtration. The precipitate was purified using preparative
HPLC to afford 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid (2-
methylamino-ethyl)-amide (1 mg, 2%) as a brown solid. 'H NMR (MeOH-d4) 8.55 (d, J

20 =5.5Hz, 1H), 8.40 (s, 1H), 7.66 (d, J = 5.2 Hz, 1H), 7.29 (d, J = 3.7 Hz, 1H), 6.61 (d, J =
3.3 Hz, 1H),3.73-3.67 (m, 2H), 3.34-3.28 (m, 2H), 2.75 (s, 3H); MS (m/z) 317 [M + HJ".
ICso (p70S6K) “++7

186. 3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid piperidin-3-
25  ylamide
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R4i s benzyl am no-nmet hyl, wherein the phenyl ring may be unsubstituted or,
i ndependently of one another, nono-, di- or trisubstituted by nethyl,

met hoxy, WB20110QFBY ami no, Cl or F; or 25R4i s am nonet hPCT/US2010/042844

(fl uoro-benzoyl am no) - benzyl, (benzoyl am no)-benzyl, (chloro-

azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl nmet hyl )am no-met hyl, (1-phenyl-ethylam no)-nethyl,

benzyl oxy- phenyl am no- net hyl , isobutyl,

(bi s- fUI‘a-II'N- hyl - ami no) -met hyl, [furanyl net hyl)am no] net hyl,

[ pyrrolyl rre ] met hyl , thi ophenyl - met hyl

30( sul f anoyl - pHen nmet hyl , cycl ohexenyl - net hyl , benzoyl am no- net hyl , 1-
hydr oxy- 1- phenyn hyI (f uranyl met hyl sul f anyl ) - met hyl or

benzenesul f onyl no rret hyl , in Subformula M 35X, Y, Zare CH, T, Q are
S, R5is H, R4Iif or benzyl, whi ch may be unsubstituted or,

i ndependent |y another nmono-, di- or trisubstituted by nethyl,
met hoxy, CF3, CﬂZS Hami no, d or F; or 5R4is benzyl am no-net hyl, wherein

t he phenyrlo d 2@ LMaYk Win bagadkistifdat @ds aaded 31 s@ nblbw 23| 9m.daﬂ41t hér .
am no or ;

nono- , or trisubstituted by nmeth
A 8 L B S Sk R R a%ﬂé%%@}v'aﬁﬁ%d%enzw
E tCEI or ﬁ tzearrﬂt 4 opl) mmbmb@wb 2 (2 Py thé'BfWéd solutlon was added
| O en ITE I N
(1- ph nytf é‘r‘fg%@ &n%'tnﬁ'l %—fé 0 W&Jbg 't‘i‘fii?/ Wg‘%ﬂlérﬁalag% t% Tore hyline
i[sobut ?/I iso(ubbl‘&wfaslb@’meﬁ’tra!tbﬂ'eh Iayb’tﬁm\mpbramﬂahyEurlﬁédLUyEpF?ﬂm[rEﬁ\leM-HI?]mnon;)] met Ey: :
pyrroly t n t t.hi ophen amoyl - phen - met hyl
LYl onexdigid HR ROV g ARG BEhel 2 bR B Ry
(furanyl ryeintige saibfyalion Jolidgthiml, B%)1GIRCZ 09%sBITf 28y hémyi HONIME (DMSO-d8)
Subtormil &N or s, 1H), 11.30 (s, 1H), 8.68-8.52 (m, TH), 8.47 (d, J = 5.5 Hz, 1H), 8.40 (s,
10 1H), 8.23(d, J = 7.7 Hz, 1H), 7.82 (d, J = 5.5 Hz, 1H), 7.38 (dd, J = 3.3, 2.2 Hz, 1H),
6.43 (dd, J = 3.6, 1.8 Hz, 1H), 4.31-4.18 (m, 1H), 3.40-3.17 (m, 2H), 2.89-2.77 (m, 2H),
1.96-1.85 (m, 2H), 1.74-1.60 (m, 2H); MS (m/z) 343 [M + HJ".
ICso (p70S6K) ‘7

15 187. 3-(5-Methyl-7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-
chloro-benzylamide

0O
Cl N s
H | Yy
HN
~ )
\N)

Trimethyl aluminum (0.35 mL, 0.69 mmol, 2M in toluene) was added to a solution of 3-(5-

methyl-7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid methyl ester
20 (50 mg, 0.17 mmol) and 3-chlorobenzylamine (0.11 mL, 0.87 mmol) in toluene (2 mL),

and stirred overnight at 70 <C. The reaction mixture was cooled to room temperature,

diluted with H,O and EtOAC, and filtered through an Extrelut column. The column was

washed with EtOAC and the filtrate was concentrated. The crude product was purified

via Biotage eluting with a gradient of 0 to 100% EtOAC in hexanes to provide the desire
25  product (34 mg, 49% yield) as an off-white solid. LC-MS (M+H = 398, obsd. = 398).
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X, Y, Zare CH, T, Qare S, 20R5is H or nethyl, R3is H hydroxynethyl,

am nonet hyl, azi donet hyl or cyanonethyl, R4is phenyl or benzyl, which may
be unsubswptotied7@®, i ndependently of one another, PCIii$0010/0d13844 Or
trisubstituted by nethyl, nethoxy, CF3, 00F3, amino, Cl or F, or Rdis
benzyl am no-net hyl, wherein the phenyl ring nmay be unsubstituted or,

25i ndependent|ly of one another, nono-, di- or trisubstituted by nethyl,
met hoxy, ICL3p7d¥BK3, am no, C4or F, or R4is am nonethyl,

(fl uoro-benzoyl am no) - benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl et hyl ) am no-net hyl, (1-phenyl -ethyl am no) - net hyl ,

benzyl oxys L lh,.. 30phenyl am no- et hyl , isobutyl,
(bis-furé%ﬂglgiﬁgpwyl-anlno) met hyl , [furanylnethyl)anlno]nethyl

[ pyrrdlyl met hyl ) am no] net hyl , thlophenyl met hyl, (sul fanoyl - phenyl)-nethyl,
cycl ohex P zoyl am no- net hyl, 1- hydroxy-l-phenyl-nethyl,
(furanyl22?%@%%&%%%%@¥%pnethyl or benzenesul fonyl am no-nmethyl, 35 in

Subf or rru|P<¥066K/inthiTar eorgpgunis areNyiluREli andhplaied meglthwell PIBR3I 8 régcting aridvrgnet hyl |
an noer ey RAhE WIBhRY coRipoRUAORTRLDMbdec RS, RN Bl BHildie wt! C1 1Y

be unsubst 1 tut e one anot
trisubst |epg|yr@@r@gt|¢ﬁgﬂ%9$6K @BMOHMEGF@H”DMHEOO@)ME I"i‘@(eCl‘OZI/ltho'%4 LIFM AP iR4i s

benzwbamaﬁqﬁs% t?l)ﬁer ceﬁ’ﬂ%hﬁ " ob v RRBEY IpH 7. 59 5W AP@MW% o Hb@g%or !

i ndependent one anot er, nono-, di- trisubsti tute

met hoxy, Brij and 1 uM of the substrate peptlde FITC-AHA- AKRRRLSSLRA OH derlved from the
S6 ribosomal protein sequence, FITC = fluorescein isothiocyanate, AHA = 6-
aminohexanoic acid). The reaction is incubated for 90 min at 25° C, before the addition
of 10 mM EDTA to stop the reaction. The proportion of substrate and product

15  (phosphorylated) peptide is analysed on a Caliper Life Sciences Lab Chip 3000, using a

pressure of - 1.4 psi, and upstream and downstream voltages of - 3000 and - 700
respectively. Product peaks are resolved before substrate peaks on the resulting

chromatograms.

20  To assess the inhibitory potential of the compounds, IC50-values were determined, as
shown in Table 1 above.
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10CF3, OCF3, amno, C or F;, or R4is am nonet hyl,
(fluoro-benzoyl am no) - benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoywearonai7wenzyl , pyrrolidinyl, (thiophenyl nmethylPLanispaossisyd

(i ndol yl et hyl ) am no- net hyl, (1-phenyl - et hyl am no) - net hyl

benzyl oxy-nmet hyl, phenyl am no-net hyl, isobutyl,

(bi s-furan-3-yl nmet hyl -am no) - net hyl , 15[ furanyl nmet hyl ) am no] net hyl ,

[ pyrrol yl net hyl )am no] net hyl, thiophenyl-nmethyl, (sulfanoyl-phenyl)-nethyl,
cyclohexgg%l-nethyl, benzoyl am no-net hyl , 1- hydroxy- 1- phenyl - net hyl ,
(furanyl sul fanyl)-net hyl or benzenesul f onyl am no-net hyl, 20in
Subformula P Y, Zare CH Xis N, T, Qare S, Rois H or nethyl, 25R3is H,
hydr oxynmet Ryl ] t hyl_, . azi domet hyl or cyanonethyl, R4is phenyl or
benzyl,nah?éﬁhﬁﬁghggqﬁﬁ@é@épituted or, independently of one another,

mono-, di- or trisulkStituted by nethyl, methoxy, CF3, 00F3, amino, Cl or F;
or R4is benzyl am no-\net hyl, wherein the phenyl ring nmay be unsubstituted
or, indeprdentth§§§qge anot her, nono-, di- or trisubstituted by nethyl,
met hoxy, BQCF3, 00E3,°
(fl uoro-ben am

, amno, Cl or F; or R4is am nonethyl,

|, (benzoyl am no) - benzyl, (chloro-

azabenzoylyam noy - rroﬁiéi di nyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl met\ayl/Z aniHo- W+7(1- phenyl - et hyl ani no) - net hyl ,

benzyl oxy- et hyl , phenyl amg®no- net hyl , i sobutyl,

(bi s-furarN3- ylYnet hyl - am no) - net hyl , 35[ f ur anyl net hyl ) am no] net hyl,

[ pyrralyl met Byl ) ami no] net hyl , t hyjpphenyl - met hyl , (sul f anoyl - phenyl ) - net hyl ,
cycl ohexenyl - met hyl , benzoyl am no-net hyl , 1- hydroxy- 1- phenyl - et hyl ,

(T ur any! B0 RORELACEUIRRTY 26hPIRDIE TS SiaYRIRS 8 BTOeBHR BHPRG- ot hyl . 5i n

Subf or nmulwhetein:

X, Y, Z each, independently of one another, are N or CR?, with the proviso that if Z
isN, Yis CR® andif Yis N, Z is CR?,
10 T,Q are S, O or CR®, with the proviso that if Tis Sor O, Qis CR> and if Qis S
or O, Tis CR®,

----- denotes the presence or absence of a bond, with the proviso that one of
the two dashed lines is always a bond, whereas the other one is always

absent,
15 R',R% R’ each, independently of one another, are H, A, Hal, OH, SH, CN, NH,, NO,,
R® is H or A,
R* is A, Ar or A-Ar, or

R®and R*  together with the C atom to which they are attached, may form Ar, or cyclic
A which may be unsubstituted or substituted by COO(LA) or CONH(LA),
20  Ar is @ mono- or bicyclic aromatic homo- or heterocycle having 1to 4 N, O
and/or S atoms and 5 to 10 skeleton atoms, which may be unsubstituted
or, independently of one another, mono-, di- or trisubstituted by Hal, A,
OH, SH, OA, NH;, NHA, NA,, NO,, CN, OCN, SCN, COOH, COOA,
CONH,, CONHA, CONH(LAr), CONA,, NHCOA, NHCO(LAr), NHCONHA,
25 NHCONH,, NHSO,A, CHO, COA, SO,NH;, SO2A and/or SO;Hal,
A is unbranched or branched, linear or cyclic alkyl having 1, 2, 3,4, 5,6, 7 or
8 C atoms, in which one or two CH, groups may be replaced by an O or
S atom and/or by an NH, N(LA), SO,, CONH, NHCO or -CH=CH- group,
and in which 1-3 H atoms may be replaced by Hal, and in which one or
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Y, Zare CH Xis N, T, Qare 0, RSis Hor nmethyl, 10R3is H, hydroxynethyl,
am nonet hyl, azi donet hyl or cyanonethyl, R4is phenyl or benzyl, which may
be unsubswptotied7@®, i ndependently of one another, PCIR1I$0010/0d{i844 Or
trisubstituted by nethyl, nethoxy, CF3, OCF3, amino, C or F, or Rdis
benzyl am no-net hyl, wherein the phenyl ring nmay be unsubstituted or,

i ndependently of one another, nono-, di- or trisubstituted by nethyl,

met hoxy, 15CF3, OGW3,Clgrogps by 06 rdplaced biRAIH SHYINMIRELA), N(LA),,

(fl uoro-benzoyl am P en am nQ) - benzyl, (chl oro-
azabenzoylanino)-b@ﬁ§§£ﬁﬂé%%¥%$ﬁﬁpﬁa¥¢2?&ﬁﬁbphenylnethyl)anino-ethyl,
(1 ndol yl it hyl ) am isoanbrahéhdd, or (btarghediheatatiyyl haxingp),-2yB8tan G atoms,

benzyl oxy-net hyl , phen 1,nQ- i I :

Cbi o2 f ur A 3. y] rret'ﬁ%lmérlr%%%f%r@ﬁ%w Hm%?’? ﬁ%%%ﬂ‘f#%t‘%‘ﬁ}ﬁ‘% LoF 20} Ret hyi |

[ pyrrolyl met hyl ) ananusdrri&atomis antl 1%ito Frskaletonratdrhg, Iwhiqhsu by baroydubptitateyloy - net hyl ,
cycl ohexenyl - et hy enzoyl.am.nos: RN R 1)V - - met hyl ,
(furanyl nmet hyl sul f@%g/ )&ngctth%rgsg@t@ zeér%élé&ul(?%nd;/q'gﬁﬁ%-o?mﬂﬁﬂ%),’ 25i n
SubfornulRalR X, Y,isFafeBCerl.T, Qare S, R5is Hor nethyl, R3is H,

hydr oxynet hyl , am nonet hyl, azi donethyl or cyanonethyl, 30R4is phenyl or
benzyl, which may be unsubstituted or, independently of one another, nono-,
di - or tr2 Sampeundstasdomgingrie CGigim, 1 whictheonjormgpormodes (INatindY) @ (Vbr F; or

5

R
T \
T
R3
HN_ Y
10 ZA (1),
RS
7 Q
N/:X y H y
HN_ Y
Z (i),
RS
T \
N/:X y H y
\ / H 3 H%R:
HN_ Y
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R4i s benzyl am no-nmet hyl, wherein the phenyl ring may be unsubstituted or,

i ndependently of one another, nono-, di- or trisubstituted by nethyl,

met hoxy, VWB2P11IQCFABY amino, C or F;, or WO 2011/ 017009PCPCUSBMO0/002%2844 R4i s
am nonet hyl , (fluoro-benzoyl am no)-benzyl, (benzoyl am no)-benzyl, (chloro-
azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenyl nethyl)am no-ethyl,

(i ndol yl met hyl ) am no- et hyl, (1-phenyl-ethyl am no)-nethyl,

benzyl oxy-met hyl , pRenyl am no-net hyl, isobutyl,

(bis-furan-3-yl met hyl - ani no) - met hyl , 5[ furanyl net hyl ) am no] et hyl ,

[ pyrrol yl met hyl )am thyl, thi ophenyl -met hyl, (sul fanoyl - phenyl) - et hyl ,
cycl ohexenyl - et h nzoyl am no- net hyl, 1- hydroxy-1-phenyl - net hyl ,
(furanyl mat/kﬁgb(sul f -met hyl or benzenesul f onyl am no-net hyl, 10in
Subformul @S XN\_Y,[ Zar T,.4«Qare S, Rois H R3is H hydroxynethyl,

am nomet hyN i dgmet h nonmet hyl , 15R4i s phenyl or benzyl, which may
be unsubsti/fuf\ed or, indedpendBntly of one another, nono-, di- or
trisubstifng e,dYby met hyl , nethoxy, CF3, OCF3, amino, C or F, or Rdis
benzyl am no- . hyl , wherel n the ghenyl ring may be unsubstituted or,

i ndependent |y of one another, nono-, di- or trisubstituted by nethyl,

nmet hoxy, CF3, OCF3, amino, C or F, or 20R4i s am nonet hyl,

(f1uoro- hagzayl n?débﬂl%ﬂ?@&%blabldé&%%ﬂaﬁé@d?%)dd?@%ztbféreoi( chloro-

azabenzoyl am no) - benz rrolid |, (thiophenyl net hyl ) am no- et hyl,
(i ndol yI ARG a%ﬁjr%arr?ec% H"y af(dlt-hﬁﬁ%ﬂ@){"n@ﬁngtI&lﬁn}ﬁj)a.Vﬁélﬂqqrypanlng indicated

benzylsox YormiriMia, (1) RBESHIhg T3 él@m’m?t hyl, isobutyl, .
(bi s-furan-3-yl rret hyl - am no) - net hyl , [furanyl met hyl ) am no] net hyl ,

[ pyrrol yl net hyl )am no] net hyl, thi ophenyl - nmet hyl , _
25( sul f arYhe pbrapotng-dzesral to G}é@r’nQW@MthBYéSlddé@%@déﬁg'ﬁawlﬁEt hyl, 1-

Bgﬁ;gﬁZSL%M h%?;i/eléa;{li tgﬁgrﬂé@n%gaﬂglcatedwrtﬁeu I)f?nn 2 accordYng to CIa|m1 but in

which

10
in Subformula A
T,Q areS,
R®>  is Hor methyl,

15  in Subformula B
T,Q areO,
R®>  is Hor methyl,

in Subformula C
20 X, VY,Z are CH,

in Subformula D
X, Y, Z are CH,
T,Q areS,

25 R®> is Hormethyl,

in Subformula E
Y,Z areCH,
X is N,
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in Subformula T 30 X, Y, Zare CH, T, Qare S, R5is H R3is hydroxynethyl,
am nonet hyl, azi donet hyl or cyanonethyl, R4is phenyl or benzyl, which may
be unsubswptotiad7@®, i ndependently of one anot her, 35nDROT/USAI10/0¢2844
trisubstituted by nmethyl, nethoxy, CF3, OCF3, am no, O or F, in
Subformula U X, Y, Zare CH, T, Qare S, 5R5is H R3is H R4is

benzyl am no- nmet hyl , wherein the phenyl ring may be unsubstituted or,

i ndependand yaefS,one another, nono-, di- or trisubstituted by nethyl,

met hoxy, 3,. 3 ino, C or F;, or 10R4i s am nonet hyl,

(fluoro- nzoﬂ?lqﬁf% rHS?'Woenzyl , (benzoyl am no) - benzyl, (chl oro-

azabenzoyl am no) - benzyl, pyrrolidinyl, (thiophenylnethyl)am no-ethyl,

(i ndol yl n | ] po- et hyl , (1-phenyl - et hyl am no) - et hyl ,

benzyl ox%%@%ﬂ@rﬁg Ehenyl am no- net hyl, isobutyl,

(bi s-Bur 2hY3Zyl netdrglGHym no) - mret hyl , [ furanyl net hyl ) am no] net hyl ,

[ pyrrolyl hXLe)§1m no] net hyl , thi ophenyl - net hyl ,

15( sul f amoyl - phenyl ) - met hyl , cycl ohexenyl - net hyl , benzoyl am no-net hyl , 1-
R*>  is H or methyl,

R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,

10 in Subformula G
X, Y, Z are CH,
T,Q areS,
R®>  is H or methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
15 mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
20 azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
25 hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

benzenesulfonylamino-methyl,

in Subformula H
Y,Z areCH,
30 X is N,
R®>  is H or methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or
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hydr oxy- 1- phenyl - met hyl , (furanyl net hyl sul fanyl)-net hyl or
benzenesul fonyl am no-nethyl, in Subforrmula V 20 X, Y, Zare CH T, Qare S,
R5i s H, Rsoand/R4ioget her with the C atomto which theyPrParasaiiwadeised, form
pi peri di nyl, phenyl, pyrrolidinyl, tetrahydrofuranyl, each of which
may be unsubstituted or, 25independently of one another, nono-, di- or
trisubstituted by nethyl, nethoxy, CF3, OCF3, ami no, Cl or F, I n

Subf or mulrt W ¥ beAz@aminCHhetB@ Yviser&inZhe Ry rivef hyy be TnsuRsiueddy, R5is H, R3is

H, 35and the remai ni ng residues have th anj as,indicated for Formula

(1) above, " RaPyhenfefETe L Rel Medioe o2l 88 ol HRER cBlapSh oar ugs

thereof. 4. TB&;OpoamtoaCtarkiong to Claim 1, wherein the conpound is

sel ected F{4r om_t , :

Is"aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-

5 azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-

10 hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

in Subformula J

Y,Z areCH,
15 X is N,
T,Q aresS,

R®>  is Hor methyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or

20 R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,

25 (indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

30 benzenesulfonylamino-methyl,

in Subformula K
Y,Z areCH,
X is N,

35 T,Q are0O,
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5group consi sting of:

3-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) - furan-2-carboxylic acid

3- chl or o-WweraylEniode, PCT/US2010/042844
3-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid
[ 2- (3-fluorophenyl)-ethyl]-am de,

3-(7H Pyrrol o 2, 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid
phenet hylream @eH or methyl

[123( 27?;” rrola d%lgﬂﬁ Lg%{wyrv?jhgclg@%ye e unsugot)tuteg of, |n epengen(f’ly o on ano(fh aci d

3-(7H Pyrr ol o[nZ>n8— di pytrlsubsintuleenbwmamyhMe{ndxyp@hse@@Fz,-mn@,dmdr Fcoaci d
2-(4-fl yor -
57 Pyt or oS o g FS LSO BRERR VSIS ¢ aci o
[ 2- (45bronp- Meppentghly e‘tdmyzlahomm aeqno-, di- or trlsubstituted by methyl, methoxy,
3-(7H Pyrrol oh\% 30(91} px@nrgl ew“fl yl am no) -t hi ophene- 2-carboxylic acid
(2-o-tol yI
3- (7H Py'ol o[sza,r@n@tpplwln fﬂudnorbemzw!@rmnnbpertzm (sneodaino pipdyayly [dhorerci d

(2-benzyl amn i
203- (1H Pyrr o?%d%}% yb denzyl4p)9r olldm}gl S‘h'°‘ﬁhe”5ln réyl m(l:rg)r%t ¥<'y| ic acid
(2 benzyl ami nﬁndcéylmyihyquhg@ethyl (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,

3- (1HyPyrrol OFﬁerﬁ/Ta{ﬁllﬁé/Heng' |s‘bb}ﬁyf"g&§'ﬂ}raﬁ Ripphenendrdandayy! i c acid

[2-(4-fluoro
3-(7HPyrrolo QfaB)l'@]ve awm}mﬁtlzwl y[p)érfﬁlhﬂ@)ﬂm'haf@mnmhﬂrtb@plb@wymeﬁwhc| d

pi peri di n-3- YL RThH8yl-phen )methyl cyclohexenyl methyl, benzoylamino-methyl, 1-
255- Met hyl - 3-( 7H-pyrrol o Tp yrim di'n-4-yl’am no) - t hi ophene- 2- car boxyl i c
acid 3-chloro yqj@ﬁlzypggﬁy @ethyl uranylmethylsulfanyl)-methyl or
3-(1H Pyrrol o[)gnzgnggmﬁy@hmo%é{hﬂm no) - t hi ophene- 2- car boxylic acid
pyrrol idin-3-ylamde, 3-(1
H PyrlPol o[ 2, 3-b] pyri di n- 4- yl ami no) - t hi ophene- 2- car boxyl i c acid
(2-cycl ohe&ua:omana/Let hyl) - am de,
303-(1H I?/yngl o[ 2, E_l}_i,)yri di n- 4-yl am no) -t hi ophene- 2-car boxylic acid
[2 (4- sul pHEMT) - et hyI] am de,
3-(1HPymqg 051;255@ b] pyri di n-4-yl am no) - t hi ophene- 2-carboxylic acid
[2-(3-trifsl uor rreth WCenyl )-ethyl]-am de,
3-(1H Pyrtol of 'B% i di n-4-yl am no) -t hi ophene- 2-carboxylic acid
[ 2- (20chlIRdr o- rsl‘pﬂeyljll)or benzyl, which may be unsubstituted or, independently of one another,

mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or

R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,

independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

25 R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,

30 (sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

in Subformula M
35 X, Y,Z2 are CH,

137



5et hyl ] - am de,
-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
2- t hi ophwa-201yd1atoby| ) - ami de, PCT/US2010/042844
(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i c acid
2- (3-fluoro-phenyl)- ethyl]-am de,
3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
2- (4-fl ugo- plehiyl) - et hyl]-am de,

(1H Pyrysol o& 3-b] pyridi n-4-yl am no) -t hi ophene- 2-carboxylic acid
2- (furan- t hyl sul fanyl)-ethyl ] -am de,

(1H PyrFl“oI O[SZ)h'éﬂjd]qnjDEIth'i nvhichyrhaybenansubkbiitolet @nendpe additly pi dree awittebr,

2-o0-tolyl-eth

(Tt Pyr v of of 51 6 B PsbBtvieq Pumeiy moiosy@hie O5Fa By it o
2- (34 5rrechoxym@nywammbhyéthyla\mmdem the phenyl ring may be unsubstituted or,
(L Py r ol Of i Be RERYT iR oA AHR), o Y GRBERoa B TRAHGN héinas ¢
53- ( 1H Pyr r oC6E.DGEDHamiNoi Gl ¢f—F40yI anmi no) - t hi ophene- 2-carboxylic acid
2- ((1ﬁ|_ g‘;ﬁF{r"grg fﬁgﬁ@f&%}/leglw ohbe%?bﬂ?mmo %nZXI F]beerq(zaoyéargigg benz ch([%o- q
2- benzyl am ng@qlqwzgylammq)ebenzyl pyrrolldlnyl (thlophenylmethyl)ammo ethyl
g gﬁﬁg%r r Ol)gggdcr}rhlﬂbﬁ%gérﬁlhﬂ et TRy iy RN RS EnEnpiab Rk -meftfA,
3- (1H Pyr r ol opterlan)ipg fiethvh isebyilyh pisrd)ran-givepeibramin®areibXy| i ¢ aci d

(2- phenyl ami nEﬁ% &laRyihnk r@/%ﬂ%o]meth){l [pyrrol Imethyl)ammo]methyl thiophenyl-methyl,

3
3
(
3
[
5
[
3-
[
3-
(
3-
[
3-
[
1
[
3-
(

3-(1HPyrrolo 3-b]p P/ ophene- 2-‘car boxyl'i c acid
(4-chl or o- phe ymog g@.yl -methyf, cyclohexenyl methyl benzoylamino-methyl, 1-

253- ( 1t Pyr 1 ohgiig3t Bhanl-hidity rdreiis ithaphengr@- carboxyl i ¢ aci d
(4- rret hoxy phenyl )- e,
benzehesulfonylamino-methyl,

in Subformula N
X, Y, Z are CH,
T,Q areS,
20 R° is Hormethyl,
R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
25 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
30 phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

35
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?4(]}:—1- Pyrr olho[ 2i ;% b] p_y{ji di n-4-yl am no) -t hi ophene- 2- car boxylic acid

-fl uoro-phenyl)- am de,

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo 18042844

[ 2- (4- met hoxy- 30benzyl ami no) - et hyl ] am de,

3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
{2-[(pyridin-2- ylnmethyl)-am no]-ethyl}-am de,

3- (1H- Pyrini Sligtb@auda ] pyri di n- 4-yl ani no) - t hi ophene- 2- carboxylic acid
(2-am no hyl m de,

S-[3- (1|—|-\;e r rS? Cf , 3-1D] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
(2- hydr ox§/- 1plsethyl - et hyl ) - am de],

3-(1H Pyrgsol o i di n-4-yl am no) -t hi ophene- 2-carboxylic acid
{2-[(thi cf{)hen[sé'qg %r@'ﬁ]yl ) -am no] - et hyl } -am de,

53- (18 PR’r ol &2, r@dtm}(wenhglli, amifoyriethyl, raidotriethypdrenyendwethylboxyl i ¢ aci d
5L Py of o P HTE B AR haFb Y bR or indepgngsty of one anattery 5. .
trifluoronet hUWObdnpytranbsim)tectbhmb]hyhmau@xy, CF3, OCF3, amino, Cl or F; or

3-(1H 20| o _t hi i _ i d
R L
3- (1K Pyrrol otnﬂe@erwjepw ofcting-apotjien mMane). -1 fjsbslEuted Sy MYy Mehewi d [ 2- ( 3-

trifloronmet hex BPrrelhyl 1-am de,
3- (lH-PyrroIo 2¥3 ?ﬁ:n 4r yl"ami no) - t hi oPhene 2- carboxyllc acid [2-(4-

trifluor diet h@)@mb@mﬁ vlaﬁmﬁ@)be@tzwamma}rbwy (benzoylamino)-benzyl, (chloro-
153- (1H Pyrrohﬂb?eng»oﬁarwéy tstlnay|4pw cﬂiHh?!%huBHﬁéh%?éﬂ%ﬂ)%ﬁW&ﬁW' ic acid

[2-(4-trifluoronmethyl- benzylamno
3-(1HPyrrol opad%\dm]awaarﬂmﬁmtw a(ﬂnmewltemy&we%m@ht'a?%xkow gelyl. d

{2-Rfuran-3-y ﬁ@igﬂ%lho w@myn%%hiwl I&ls-ﬂﬂht‘i@ yImethyI amino)-methyl,
3(1H—Pyrro|o phene- 2- carboxylic acid {2-[(1

H pyr 1$o] - Waﬁﬂmﬁﬁ]ypargwp}wﬂtéxl H9mqlgmemyl amlno]methyl thiophényl-methyl,

3-(1H Pyrr oI O[S&J@mbywéhﬂ) e ybmménw HAicapharazd aahseay c-aci d
[2-(3-methyl beng ¥ A RSt i hy Asinyisuifanyl)-methyl or

benzenesulfonylamino-methyl,

20  in Subformula P
Y,Z areCH,
X is N,
T,Q areS,
R®>  is Hor methyl,
25 R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
30 CF3, OCF3, amino, Cl or F; or
R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
35 [furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
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3-(1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
(

[ 2- (3-chl orobenzyl am no) - et hyl ] - am de,
253- ( 1H Py0r20110f12908- b] pyri di n- 4-yl am no) -t hi ophene- 2- caPb®ABRI10/08a8H41
[2-(2-fluoro- benzyl am no)-ethyl]-am de,
3-(1H-Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
{2-[(1Hindol-5- ylnmethyl)-am no]-ethyl}-am de,
?-2( (1I2—I- Pyr LOl o{@]f%ngb}lmhéh;dj methyly taoidheagnii-ricuph erez@laanbameatyi,cl-aci d
- met hoxy e
3- (1H Pyrrol o[“f? fBﬁ?% mzyl 3*“5%4%6}%8?%{”8@4&8‘“%' Yar boxylic acid

[ 2- (4- f | uor obbazzaechasulfooylaminbyhéthgm de,

3-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid
[ 2- (3-chl oro-4-fl uorobenzyl am no) - et hyl ] -am de,

3- (1H5Pyrim SUtm‘meBa @] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
(2- benzyl\p y 'tf - am de,

3-(1H Pyrraol o? ’b] pyri di n-4-yl am no) -t hi ophene- 2- car boxyl i c acid
(2- benzoy ami isdét hyl ) - ami de,

52- (1H Pyr ppl gl2e3- b] pyri di n- 4-yl am no) - t hi ophene- 3- carboxylic acid
(2-benzyl ém no- et hyl)-am de,

2- (1H Py®ol ofsH QLYBPWH di n- 4-yl am no) -t hi ophene- 3-car boxylic acid

((S) -1@- hysir OXFZQBhyE;b‘igME%;?It Qbﬁ‘r%rn%m)ﬁi%mdo Fgl}orc yanometh

3(1H—Pyrro|o mno-t - -car%ox lic acid
(2- azi doRf- ph@rghenyl’p@ eRRy )\Amgm rday be unsubstltuted or, independently of one another,

3- (1H-Pyrrol of@na-, b BVfri'széﬁlﬁed’b)an‘ﬁ'eﬂm MR here ot ahAs Yo Fasd d

(2-am no-_1- pheny lethyl)-amd
3-(1H Pyt ol o[Séoe:@ZBTTBWr"@ﬁthw4W'§ﬁfr9'ﬁ1“ﬂﬁ)5>h€trl¥| HHBRLDS LRBOBHYIRAI%: aci d

(2-am no- 2- phﬁﬂ&b@{déml))of%ﬁ'e%other mono-, di- or trisubstituted by methyl, methoxy,
153- (1H- Pyrrol o[ 2. 3-b] pyri di n- 4-yl am no) - t hi ophene- 2= car boxyl i c "aci d

((S) -12- benzy 1583 Giyfar 8xincethef %ani de,

R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,

20 [furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,
(sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or
benzenesulfonylamino-methyl,

25  in Subformula R
X, Y, Z are CH,
T,Q areS,
R®>  is Hor methyl,
R® is H, hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
30 R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
mono-, di- or trisubstituted by methyl, methoxy, CF5;, OCF3, amino, Cl or F; or
R* is benzylamino-methyl, wherein the phenyl ring may be unsubstituted or,
independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or
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3-(1HPyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid 3-am no-
benzyl am de, 3-(1H Pyrrol o[ 2, 3-b] pyridin-4-ylam no) -t hi ophene-2-carboxylic
acid [ 2- (woehlignmo3- 20trifl uoronet hyl - benzyl am no) - et hPCTASR@O/042844
3-(1HPyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 2-carboxylic acid 3-
met hoxybenzyl am de,
3-(1H Pyrrol of 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2-car boxylic acid
4- chl or o8- trslafnhluahélﬁﬁt MbroLImMWI@rmnd)%benzyl (benzoylamino)-benzyl, (chloro-
(2§3h§,é|r_l-0§§r ;Ol%%)% Foy Jéﬁﬁ tyené}zfl' B%ro?g"nglo thlo&en‘i} mee'?heyl %m(fr%rebtﬁ))/ﬁyl ic acid

(1H Pyrrol o[lﬂddﬁylrin]amyk)ardmn-nzﬂetw Amiphehyltethytgpies)en&hylabdrayipky-mettgi, d

3-
2 (11 Py of PSS GRUBE ML PR en App iRy aci o

pyrrolsi di n- 3- VhlanyldlethyBﬁ)rﬁm()]tnethyl [pyrrolylmethyl)ammo]methyl thiophenyl-methyl,

H-Pyrrol of 2, 3 sk&]fgrﬁ[,w%gg fi}) HERT B oL AR AT TRl RANKE e €

pi peri di n- 3- y
H Pyrrol of 2, 3hmrpwiﬂheny4weltm/m nnytnratioyhdfaey Pmetwbayxyl i ¢ acid [ 2-am no-1

-(3-f|uorophe -
3-(1H Pyrrol oP%ﬁ%ngﬁJgéH %rﬂmojﬁetr\ém no) -t hi ophene- 2-car boxylic acid
[ 2-am no-1-(2- nethoxy-phenyl)-ethyl]-amn de,

2- (1HyPyr, ﬁ@%k%%mﬁa B] pyri di n-4-yl am no) - t hi ophene- 3- car boxylic acid
[ 2- am no- | uorophenyl) - et hyl ] -am de,

2- (1H Pyrsdl é[ 2, 3-¥P@fti di n- 4- yl ani no) - t hi ophene- 3- car boxyl i ¢ acid
[ 2-am no-lq (Zre gret hoxy- phenyl) - et hyl ] - am de,

52- (1H Pyr rol o[ 2, 3-b] pyridi n-4-yl am no) -t hi ophene- 3-carboxylic acid
[2-ami noR - (8- di net hoxy- phenyl) - et hyl ] - ami de,

2- (1H Pyrgeol O[SZH %Qﬂo&YMbl‘ﬁylnaﬁw%hfé'fﬂyn%ldbmeﬂﬁh@ﬂt‘?al%rﬁé\ﬁﬁoxy| ic acid

3-am nobeqz | a
2- (1HPy it ol 0[329@”13]%9?”7(}’# NN BNPHY)SUPRTISH Shd ARPE BRI O PRe ather.

?8”2}” alm dg‘ gm(oihoHdl gr trlsubstlltuted by methr)lll mert]hoxy, CFs, OCgs, arrluno Cl ordF or
rro ridjin am no) -t hi ophene- 2-car boxyl i c. aci
[ 2P>e/1m no- |S§Jea\é¥+%mh8)@et¥yl wherel)n the phé)nyl ring may be uns%stltuteg

independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F; or

20 R* is aminomethyl, (fluoro-benzoylamino)-benzyl, (benzoylamino)-benzyl, (chloro-
azabenzoylamino)-benzyl, pyrrolidinyl, (thiophenylmethyl)amino-ethyl,
(indolylmethyl)amino-methyl, (1-phenyl-ethylamino)-methyl, benzyloxy-methyl,
phenylamino-methyl, isobutyl, (bis-furan-3-ylmethyl-amino)-methyl,
[furanylmethyl)amino]methyl, [pyrrolylmethyl)amino]methyl, thiophenyl-methyl,

25 (sulfamoyl-phenyl)-methyl, cyclohexenyl-methyl, benzoylamino-methyl, 1-
hydroxy-1-phenyl-methyl, (furanylmethylsulfanyl)-methyl or

benzenesulfonylamino-methyl,

in Subformula T

30 X,Y,Z2 are CH,
T,Q aresS,
R° isH,

R® is hydroxymethyl, aminomethyl, azidomethyl or cyanomethyl,
R* is phenyl or benzyl, which may be unsubstituted or, independently of one another,
35 mono-, di- or trisubstituted by methyl, methoxy, CF;, OCF3, amino, Cl or F,
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phenyl)-ethyl]-am de, 2- (1H Pyrrol o[ 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3-car
boxylic acid ((S)-2-azido-1-phenyl -ethyl)-am de,
3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo 18042844
((R) -2-cyano-1- phenyl -ethyl)-am de,
152- (1H- Pyrrol o[ 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3- car boxylic acid
(cyano- phenyl - net hyl)-am de,
2- (1H Pyrrol of 2, 3- b] pyri di n-4-yl am no) -t hi ophene- 3- car boxyl i ¢ acid
((S)-1- h¥ %0%1 thﬁll 3- et hyl - butyl) - am de,
2- (1H Pyrt F'ﬁ“ ] pyri di n-4-yl am no) - t hi ophene- 3- car boxyl i ¢ aci d
((S) - 1- hydivoxynet hare-CH202- phenyl - et hyl ) - am de,
3 (1H Pyr.rr giam[gés’a b] pyri di n-4-yl am no) - t hi ophene- 2- car boxylic acid
((R)-2-car 1=1- phenyl - et hyl) - am de,
2- (1|—|—5PyrFi50I o[sz-,|,3 b] pyri di n-4-yl am no) - t hi ophene- 3- car boxylic acid
3-chl or o4 [ if | uor onet hyl - benzyl am de,
253- (1HPyrro o|_[|2 3-b] pyridi n-4-yl am no) -t hi ophene- 2-carboxylic acid
( 2- ami noRf- p- tsdiepkgarminomethyldeherein the phenyl ring may be unsubstituted or,
3-(1HPyrrolo r I d
[2-amino-1 - b_%es’ermﬁﬂ%bf%@ a‘ﬂiﬁﬁegﬁ]&]@ “di- mrﬁ%ﬂﬁgﬁutgd 89 HQW rh&h&&'
3-(1H-Pyrrol opfﬁ,@q‘ﬁsp?min@s fla-Kiloam no) -t hi ophene 2-carboxylic acid
[2 anjpno 3 -
S (IR By of of 2 oy UERE POt oA enzovemnolienh (it
[ 2- ami no- 1 -(azabena%&mIB@)dO%ﬁélnpmohémWy(ﬂ]ﬂomﬁw@ethyl )amino-ethyl,
(22( ;:1" Egr rlo:oot id&)flrl%fh%é hB: rﬁ’éth a(W(dﬂ@hyl%'fHMMﬁ&%@thﬂ%&ﬁ&%W “feff,d
H Pyrrol of 2, BDBGHYW“'@FP Hleli“-Yiﬂl'SéJﬁPWb)(b'% fHrapRoiectBylaninds)ethd: aci d [ 2- am no- 1
- (3- net hoxy (aRYIdkkt IE’MIanrﬁé’fh rfol Iﬂqeth l)amino]methyl, thiophenyl-meth
H Pyrrol o[ 2, SP 4 rTg‘ln- - )dqi)y }( gne- 3-](:ar b)z)xyl Fc gm [yé am no-1

- (3, 45 dichl oé%]fﬂﬁeﬂgpf?n%mﬂhy' am'%xew”@i%rb@nwmﬂ'mwﬂm
H pyrrol of 2, 3ndresy-1-BhéhydmettsATfeanyinidtopdigasy Zmegdybsy| Fani no} -
nmet hyl ) - phen Fi soni coti nam nz

H-Pyrrol 0[2 308135P T PﬂyﬁmV‘Pd’ﬂ?tﬁﬁ) t hi ophene- 3- car boxylic acid
[ 2- am no- 1- (3-chl orophenyl) - et hyl ] - am de,

in Subformula V

20 X, VY,Z are CH,
T,Q aresS,
R° isH,

R®and R*  together with the C atom to which they are attached, form piperidinyl,
phenyl, pyrrolidinyl, tetrahydrofuranyl, each of which may be unsubstituted or,
25 independently of one another, mono-, di- or trisubstituted by methyl, methoxy,
CF3, OCF3, amino, Cl or F,

in Subformula W

X,Z are CH,
30 Y is CR?,

R®  is methyl,

T,Q aresS,

R> isH,

R®  isH,

35 and the remaining residues have the meaning as indicated for Formula (1) above,
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3-(1 HPyrrol o[ 2, 3-b] pyridin-4-yl am no) -t hi ophene-2-carboxylic acid [2-(1
- phenyl - 10et hyl am no)-et hyl Jam de, 3-(1

H Pyrrol ove,28ta1papei di n- 4- yl am no) - t hi ophene- 2- car boxyl iPCTASRE 0[0228341i no- 1
-(4- trifluoromethyl-phenyl)-ethyl]-amide, 2-(1

H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 3-carboxylic acid [2-am no-1
-(4- trifluoronethyl-phenyl)-ethyl]-amide, 15(S)-[3-(1

H Pyrrol o] 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- carboxyl ic acid[2-(1

i pS'r?é?&fa RS AT G A sl Sl PP 1 i AL (1
, 3-di ox;) , 3- di hydro-isoi ndol-2-yl)-1-phenyl - et h%/l] am de, 3-(1

H- X

[ 2'72 (r)re'?[ %pg c%;ﬁé’u{@%cggﬂéwé nrﬁl)1] \évﬁ,{e % gﬁﬁg%ﬁp&% 9% gle!:tgd %l’nqhe

H Pyr 150l @[rwpazoln}mptyrrg @i n- 4-yl am no) -t hi ophene- 2- car boxylic acid

2- (3-chl -4~ i.de.. 2- .
23 M S SO POl L A 6301 b e
((R)-2- cﬁdﬁﬂ-ﬂyrrqlﬂb%ﬁyﬂl]pygmm Y-yiamide); thipplrerei2-carboxylic acid [2-(3-fluoro-

H Pyrrol %ﬁjgoﬁ) -ah Kgrlngj -4-yl am no) - t hi ophene- 3-carboxylic acid
((S)-2- 1- eth | ) -am de,
2- Pyr r ol i3di7hi- HWWO{M{@Y(“{T?CBH GMQJTPJ'W rtbiopenex2-parpgxilic apid phoneinylaolide, hi ophene-

2- carfponyl i

b r%gt h)GI ]a7% F?FFO’I\}S% g’iﬁ?ﬁy)[ﬂw idin-ARRMh&)LABPh&RLS-BABbHRC acid [2-(3-chloro-
H pyrr ol @Pznxelﬁpqdbam@ipn 4- yI am no) - t hi ophene- 2- car bonyl ] -

30am no} '3”(}7?4@’)”9016?@Q%Ydf/}lhﬁd?ﬁm%@énﬁlﬁé‘)thé?hene 2-carboxylic acid [2-(4-fluoro-

2-(4-Meth pi‘per azi n- )-N[3-({[3
H pyr rol 2”33)-@]‘¥Jl7@mt§’ien 4-y| am no) -t hi ophene- 2-
car bony! a@Hrobts, By 0 ynﬁhﬁrﬁl)ﬂdenﬁiﬁébLtﬁFébhm 8&boi€ Acid [2-(4-bromo- 1

H-Pyrrol o] ri di-n-4-yl am no) -t hi ophene- 2- carboxyl'i ¢ acid
(3 f1p uorpge'b\ﬂ)eﬂb&i/a’?'derret hyl ani no- et hyl | - ani de,

3-(1H Pyrx C’H@Pﬂnoﬁ)‘[@la gﬂrlﬁﬂldin A=yydn@iAd) nﬁbﬁhéneozab@ra@xyac aaib sublyicetag)- d
[ 1- (3- chl or.0- phenyl) nmet hyl am no- et hyl ] - am de

3- (1H Py@B¥%[ 2, 3- b] pyri di n- 4- yl ami no) - t hi ophene- 2- car boxyl i ¢ aci d
( 2- met hylzarHyribto[ D BeMpikinedihyly)andind )dBiophene-2-carboxylic acid (2-benzylamino-

ethyl)-amide,
20 3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzylamino-
ethyl)-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-fluoro-phenyl)-
ethyl]-amide,
3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid piperidin-3-ylamide,
25  5-Methyl-3-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-
benzylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid pyrrolidin-3-ylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-cyclohex-1-enyl-
ethyl)-amide,
30  3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-sulfamoyl-
phenyl)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-trifluoromethyl-
phenyl)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-phenyl)-
35  ethyl]-amide,
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53- (1H-Pyrrol o 2, 3-b] pyri di n-4-yl am no) -t hi ophene- 2- car boxylic acid
((S)-2-am no-1- phenyl -ethyl)-am de,

3- (1H Pyrwol2o{12130B] pyri di n- 4-yl am no) - t hi ophene- 2- car b@xyltiseo 18042844
[(S)-2-am no-1-(3- fluoro-phenyl)-ethyl Fam de,

3-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid

benzyl am de,

103- ( 7H- By(n HePyolol[3 3 baayidinma-gamind)-Higpmene-p-daidorpleetet 2-thiaphenxgyi-c aci d
[2-(3-fl ug@ﬁphegél) - ethyl]-am de,

3-(7H Pyre c?[”ﬂ -d] pyrim di n-4-yl am no) - furan-2-carboxylic acid

3- chl or 0-3u¢e HZBpreia[2]85b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-fluoro-phenyl)-

3-(7H PyrerholI gah% 3-d] pyri m di n-4-yl am no) -t hi ophene- 2-carboxylic acid

[ 2- (3- chiSPISEES ) - et hyl | - ani de,

153- ( 5- Mst(iARyridiqis), B1bid yoiflip; Byl dinmej-thidpdie ne-2-cattaxy licadcid [Ai (plbenoeph@nglzr boxyl i ¢
acid 3- c%l[ ]%hmi&)éanzyl am de. and pharnmaceutically acceptable salts, solvates
or prodrugs ‘thereéof. 5. A pharmaceutical conposition conprising a
conpound 3&d tig?wliotag2, B doleyniginet-ylamaniojrthicphene-284rbogyliceacphidr(frsaedt i cal | y

accept abl I i 3 prodrug thereof, as active ingredient, together
wth ap g?é:r%g}ééeudftaﬁ@a?% I?g@idgbt able carrier. 6. A conpound of any of clains

1 to 4, c&r(1H-Riwiaiaddlnyridiard-ylaamnosficaheac-gdarboxylis agit @-wiolyphehdhug t her eof ,
for use ag,d medicanent. 25 7. A conpound of any of clainms 1 to 4, or a
phar maceutical |y acceptable salt, solvate or prodrug thereof, for use in
t he t r eat3nfdhitPysrolais:gdipriging4-¥amino) thiephgpergewarboxylicacidiiRd 3weai@dnd of cl aim
7, or a phak BYj-amRk! y acceptable salt, solvate or prodrug 30thereof,
wherein the disease is selected fromthe group consisting of cancer,

[ nf | amma GH; PRI SRIRINE-bY A SyPRIP S eI b IC OB A Bromy Berpasi a of
the skineifygsffosi s, prostate, diseases related to vascul ogenesis or

angi ogenesi's, tunor angi ogenesi s, skin diseases sel ected from psoriasis,

eczeng, and HSPC){r@,l%%g@yrigiingb)gg@gp)-thiophene-2-carboxy|ic acid [2-(4-methoxy-
phenyl)-ethyl]-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzylamino-
ethyl)-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-

20  benzylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-phenylamino-
ethyl)-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (4-chloro-phenyl)-
amide,

25  3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (4-methoxy-phenyl)-
amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (4-fluoro-phenyl)-
amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-methoxy-

30  benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(pyridin-2-
ylmethyl)-amino]-ethyl}-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-ethyl)-

amide,
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di abetic retinopathy, retinopathy of prematurity, age-rel ated macul ar
degener ati on, 35hemangi oma, glioma, nelanoma and Kaposi's sarcoma. 9. Use
of a conpsOnrdiigfi7@ny of clainms 1 to 4, or a pharnmaceuti earios2@008848b]
salt, solvate or prodrug thereof, for the preparation of a nedicanent for
the treatnent of hyperproliferative diseases. 5 10. Use according to claim
9 wherein the disease is selected fromthe group consisting of cancer,

i nf | ammats-3A1 HERynolt2 B iblpysidiar4-Kadme Y- thibpheas-2;cafixylic deendiydivxpear pl asi a of
t he skin gﬁtﬁu Si s%‘ﬂpr ostate, diseases related to vascul ogenesis or

angi ogené)gf gi ogenesi s, skin diseases selected from psoriasis,
eczema, aAd Hsj?,yrmrapzie{mpyridinaébﬁam'mp)-ﬂﬁhﬁhab&?ioarboaylicmna{izlﬁmhioplﬁri—:B}opat hy of

premat urif ) ) ul ar degenerati on, hemangi ona, glioma, nelanom
and Kapoéﬁ'%{esth@;,s 3§L‘%Wa ."A nmethod for treating hyperproliferative

di seases,3-(dbiFfyrioki[28-bdmnidini 4yleminoythiaphans-altadmixyle acahi@dbindurah-3any of cl ai ns
1to 4, har e I y acceptable salt, 15solvate or prodrug

t her eof . ?I[ni%hﬁ%ﬁ{e'%%cﬁmbécl aim 11, wherein the disease is selected from
the gr ou@ (@ biFfyirla[2 8- bclﬁyridiarﬂeydamlnomhlmhnae PearbopgliccacetiRi(Bi s or ki dney

di sease, @o%m%ﬁ@g%&g%%ﬁm %glrs Orthe skin, restenosis, prostate,

di seases ‘16lat e ogene angi ogenesi s, tunor 20angi ogenesi s,
skin di séa(éé’sp)g@llcé%ﬁ@dpwld@rﬂ ﬂémrﬂohthl@heé%imoxnlmcgt[ﬁéﬁmlﬁm(y- di abet es,

di abghi ¢ oL IARRE érﬁpdlenopat hy of prematurity, age-related macul ar
degener at |eon>,enﬁ n)xta g”) | i oma, nelanoma and Kaposi's sarcoma. 13. Set
(kit) cor$s(|1§|tﬁ’>ﬁl’g§>|%$

@&m’ﬂfi'ﬁt”e)”@@&l@ktmﬁph%@rﬁaﬂ@rwy'@cﬁqw[é (@mount of a conpound

accor di nGrith @rdManaXy- U&Eﬁarﬁfnoﬁbﬁ?lﬂ'@mﬂdeto 4 or a pharmaceutically acceptable
salt, solvate or prodrug thereo and b)an effective amount of a further

medi Carrer?’r 1HRYrpol2, ﬁ@]@@p@rﬂ-yla@mo thlophene -2-carboxylic acid [2-(4-
trifluoromethoxy-benzylamino)-ethyl]-amide,

15  3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-trifluoromethyl-
benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(furan-3-ylmethyl)-
amino]-ethyl}-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(1H-pyrrol-2-

20  ylmethyl)-amino]-ethyl}-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-methyl-
benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-
benzylamino)-ethyl]-amide,

25  3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(2-fluoro-
benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid {2-[(1H-indol-5-
ylmethyl)-amino]-ethyl}-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(2-methoxy-

30  benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-fluoro-
benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-4-fluoro-
benzylamino)-ethyl]-amide,
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3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzyloxy-ethyl)-
amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-benzoylamino-
ethyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid (2-benzylamino-
ethyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-2-hydroxy-1-
phenyl-ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-azido-1-phenyl-
ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-1-phenyl-
ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-2-phenyl-
ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-1-benzyl-2-
hydroxy-ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-amino-
benzylamide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-chloro-3-
trifluoromethyl-benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-
methoxybenzylamide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 4-chloro-3-
trifluoromethyl-benzylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-hydroxy-2-phenyl-
ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid 3-(4-fluoro-
benzoylamino)-benzylamide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid pyrrolidin-3-ylamide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid piperidin-3-ylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3-fluoro-
phenyl)-ethyl]-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(2-
methoxy-phenyl)-ethyl]-amide,
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2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3-fluoro-
phenyl)-ethyl]-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(2-
methoxy-phenyl)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3,4-
dimethoxy-phenyl)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid 3-amino-
benzylamide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid benzylamide 3-(1H-
Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3,4-dimethoxy-
phenyl)-ethyl]-amide,2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid
((S)-2-azido-1-phenyl-ethyl)-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((R)-2-cyano-1-
phenyl-ethyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid (cyano-phenyl-
methyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-1-hydroxymethyl-
3-methyl-butyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-1-hydroxymethyl-
2-phenyl-ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((R)-2-carbamoyl-1-
phenyl-ethyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid 3-chloro-4-
trifluoromethyl-benzylamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-amino-1-p-tolyl-
ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3-
methoxy-phenyl)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3-chloro-
phenyl)-ethyl]-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(3,4-
dichloro-phenyl)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid (2-amino-1-p-tolyl-
ethyl)-amide,
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2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3-
methoxy-phenyl)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3,4-
dichloro-phenyl)-ethyl]-amide,
2-Chloro-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-amino}-
methyl)-phenyl]-isonicotinamide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(3-chloro-
phenyl)-ethyl]-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(1-phenyl-
ethylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-amino-1-(4-
trifluoromethyl-phenyl)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid [2-amino-1-(4-
trifluoromethyl-phenyl)-ethyl]-amide,
(S)-[3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid[2-(1,3-dioxo-1,3-
dihydro-isoindol-2-yl)-1-phenyl-ethyl]-amide],
(S)-2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid[2-(1,3-dioxo-1,3-
dihydro-isoindol-2-yl)-1-phenyl-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(4-methyl-
benzylamino)-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-4-
methoxy-benzylamino)-ethyl]-amide,
2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((R)-2-cyano-1-
phenyl-ethyl)-amide,

2-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-3-carboxylic acid ((S)-2-amino-1-
phenyl-ethyl)-amide,
2-Pyrrolidin-1-yI-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-
amino}-methyl)-phenyl]-isonicotinamide,
2-Dimethylamino-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carbonyl]-
amino}-methyl)-phenyl]-isonicotinamid,
2-(4-Methyl-piperazin-1-yl)-N-[3-({[3-(1H-pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-
carbonyl]-amino}-methyl)-phenyl]-isonicotinamide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(3-fluoro-phenyl)-2-
methylamino-ethyl]-amide,
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3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [1-(3-chloro-phenyl)-
2-methylamino-ethyl]-amide,
3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid (2-methylamino-1-
phenyl-ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid ((S)-2-amino-1-
phenyl-ethyl)-amide,

3-(1H-Pyrrolo[2,3-b]pyridin-4-ylamino)-thiophene-2-carboxylic acid [(S)-2-amino-1-(3-
fluoro-phenyl)-ethyl]-amide,
3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid benzylamide,
3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-fluorophenyl)-
ethyl]-amide,

3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-furan-2-carboxylic acid 3-chloro-benzylamide,
3-(7H-Pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid [2-(3-chloro-
phenyl)-ethyl]-amide,
3-(5-Methyl-7H-pyrrolo[2,3-d]pyrimidin-4-ylamino)-thiophene-2-carboxylic acid 3-chloro-
benzylamide.

and pharmaceutically acceptable salts, solvates or prodrugs thereof.

5. A pharmaceutical composition comprising a compound according to any of claims 1 to
4, or a pharmaceutically acceptable salt, solvate or prodrug thereof, as active ingredient,
together with a pharmaceutically acceptable carrier.

6. A compound of any of claims 1 to 4, or a pharmaceutically acceptable salt, solvate or
prodrug thereof, for use as a medicament.

7. A compound of any of claims 1 to 4, or a pharmaceutically acceptable salt, solvate or
prodrug thereof, for use in the treatment of hyperproliferative diseases.

8. The compound of claim 7, or a pharmaceutically acceptable salt, solvate or prodrug
thereof, wherein the disease is selected from the group consisting of cancer,
inflammation, pancreatitis or kidney disease, pain, benign hyperplasia of the skin,
restenosis, prostate, diseases related to vasculogenesis or angiogenesis, tumor
angiogenesis, skin diseases selected from psoriasis, eczema, and sclerodema, diabetes,
diabetic retinopathy, retinopathy of prematurity, age-related macular degeneration,
hemangioma, glioma, melanoma and Kaposi’s sarcoma.
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9. Use of a compound of any of claims 1 to 4, or a pharmaceutically acceptable salt,
solvate or prodrug thereof, for the preparation of a medicament for the treatment of
hyperproliferative diseases.

10. Use according to claim 9 wherein the disease is selected from the group consisting
of cancer, inflammation, pancreatitis or kidney disease, pain, benign hyperplasia of the
skin, restenosis, prostate, diseases related to vasculogenesis or angiogenesis, tumor
angiogenesis, skin diseases selected from psoriasis, eczema, and sclerodema, diabetes,
diabetic retinopathy, retinopathy of prematurity, age-related macular degeneration,

hemangioma, glioma, melanoma and Kaposi's sarcoma.

11. A method for treating hyperproliferative diseases, comprising administering to a
subject a compound of any of claims 1 to 4, or a pharmaceutically acceptable salt,
solvate or prodrug thereof.

12. The method of claim 11, wherein the disease is selected from the group consisting of
cancer, inflammation, pancreatitis or kidney disease, pain, benign hyperplasia of the
skin, restenosis, prostate, diseases related to vasculogenesis or angiogenesis, tumor
angiogenesis, skin diseases selected from psoriasis, eczema, and sclerodema, diabetes,
diabetic retinopathy, retinopathy of prematurity, age-related macular degeneration,
hemangioma, glioma, melanoma and Kaposi’s sarcoma.

13. Set (kit) consisting of separate packs of

a) an effective amount of a compound according to one or more of Claims 1 to 4 or
a pharmaceutically acceptable salt, solvate or prodrug thereof, and

b) an effective amount of a further medicament active ingredient.

150



