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| eukem a, angmgvaiid)aManPbrRBgRb&bncode proteins which are aberrant tyrosine kinases capable of

i._, causing cell transformation. Alternatively, the overexpression of a normal proto-oncogenic

25 tyrosine kinase may also result in proliferative disorders, sometimes resulting in a malignant
phenotype.

Receptor tyrosine kinases are large enzymes that span the cell membrane and possess

an extracellular binding domain for growth factors such as epidermal growth factor, a

transmembrane domain, and an intracellular portion that functions as a kinase to phosphorylate

30 specific tyrosine residue in proteins and hence to influence cell proliferation. The foregoing

tyrosine kinases may be classified as growth factor receptor (e.g. TIE-2, TrkA, EGFR, PDGFR,

FGFR and erbB2) or non-receptor (e.g. ¢c-src and ber-abl) kinases. it is known that such kinases

are often aberrantly expressed in common human cancers such as breast cancer,

gastrointestinal cancer such as colon, recta! or stomach cancer, leukemia, and ovarian, bronchial

35  or pancreatic cancer. Aberrant erbB2 activity has been implicated in breast, ovarian, non-small

cell lung, pancreatic,gastric and colon cancers. 1t has also been shown that epidermal growth

factor receptor (EGFR) is mutated or overexpressed in many human cancers such as brain,

lung, squamous cell, bladder, gastric, breast, head and neck, oesophageal, gynecological and



breast, ovarian, non-s cell lung, pancreatic, ric and col on cancers.
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gynecol ogi cal and WO 2004/ 056830 PCT/1B2003/ 005841 -2 thyroid cancers.

Thus, It is believed that inhibitors of receptor tyrosine kinases, such as

the conpounds of the present invention, are useful as selective inhibitors

of the growh of mammalian cancer cells. Tie-2 (TEK) is a nenber of a
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the vascul ar |evels ExTek in rodents may be achieved for 7-10 days with no adverse side effects. These
results suggest that disruption of Tie-2 signaling pathways in normal healthy animals may be well

35 or pancreatic cance:].Aberrant erbB2 activity h een inplicated in

tolerated. These Tie-2 inhibitory responses to ExTek may be a consequence sequestration of
ligand(s) and/or generation of a nonproductive heterodimer with full-length Tie-2.

30 Recently, significant upreguiation of Tie-2 expression has been found within the vascular
synovial pannus of arthritic joints of humans, consistent with a role in the inappropriate
neovascularization. This finding suggests that Tie-2 plays a role in the progression of rheumatoid
arthritis. Point mutations producing constitutively activated forms of Tie-2 have been identified in
association with human venous malformation disorders. Tie-2 inhibitors are, thereful, useful in

35 treating such disorders, and in other situations of inappropriate neovascularization. The
identification of effective small compounds which specifically inhibit signal transduction and
cellular proliferation by modulating the activity of receptor and non-receptor tyrosine and
serine/threonine kinases to regulate and modulate abnormal or inappropriate cell proliferation,
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1992). TrkC Is relatively specific for NT-3 (Lamballe et al., Cell 66:967-979, 1991).
The Trk family of receptor tyrosine kinases is frequently expressed in lung, breast,

pancreatic and prostate cancers. See, Endocrinol. 141: 118, 2000; Cancer Res., 59: 2395,
1999; Ciin. Cancer Res. 5: 2205, 1999; and Oncogene 19: 3032, 2000. The tyrosine kinase

30 activity of Trk is believed to promote the unregulated activation of cell proliferation machinery.
Recent pre-clinical data suggests that Trk inhibitors suppress the growth of breast, pancreatic
and prostate tumor xenografts. Furthermore, it is believed that Trk inhibition may be tolerated
in cancer patients. It is also believed by those in the art that inhibitors of either TrkA or TrkB
kinases have utility against some of the most common cancers, such as brain, melanoma,

35 squamous cell, bladder, gasftric, pancreafic, breast, head, neck, oesophageal, prostate,
colorectal, lung, renal, kidney, ovarian, gynecological, and thyroid cancer. It is further believed
that additional therapeutic uses of Trk inhibitors include pain, neurapthay and obesity.
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Ce-Cyp aryl, 5 to 13 membered heteraromatic ring, Ca-Cs alkyl, and 3 to 8 membered
heteroalkyl ring and each of the foregoing A groups is optionally substituted with 1 to 5 R®
groups.

Other specific embodiments of the compounds of formula 1 include those wherein A is
Ces-Cyp aryl or 5 to 13 membered heteraromatic ring and each of the foregoing A groups is
optionally substituted with 1 to 5 R® groups.

In one preferred embodiment of the present invention the compounds of formula 1
include those wherein A is Cg-Cyp aryl, wherein said aryt ring is optionally subsfituted with 1 to 5
R® groups.

In another preferred embodiment of the present invention the compounds of formula 1
include those wherein A is 5 to 13 membered heteraromatic ring, wherein said ring is optionally
substituted with 1 to 5 R® groups.

Specific embodiments of the compounds of formula 1 include those wherein each R’ is
independently selected from the group consisting of halo, cyano, ftriflucromethoxy,
trifluoromethyl, -C(O)R®, -NR°C(O)R’, -C(ONR°R’, -NR°R’, -OR°, SO,NRPR’, -SO,R®,
NR°SO,R’, Ci-Cs alkyl, -(CHo)OR’, -(CHINR'(CH2)NRR’, (CHINR'CH,C(OINR®R’,

Qo
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35 membered heteroaromatic group, and wherein each of the foregoing R groups is
independently optionally substituted with 1-3 halo atoms, C;-Cs alkyl and C4+-Cs alkoxy.
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Other more preferred specific embodiments of the compounds of formuia 1 include
those wherein R’ is selected from the group consisting of H, C4-Cg alkyl, and C3-Cg cycloalkyl
and each of the foregoing R' groups is optionally substituted with 1 to 5 R® groups.

Other more preferred specific embodiments of the compounds of formula 1 include

30 those wherein R’ is selected from the group consisting of C;-Cs alkyl and C;3-C; cycloalky! and
each of the foregoing R’ groups is optionally substituted with 1 to 5 R® groups.

Other most preferred specific embodiments of the compounds of formula 1 include
those wherein R' is C3-Cg cycloalkyl and said C;-Cy cycloalkyl group is optionally substituted
with 1 to 5 R® groups.

35 Other preferred specific embodiments of the compounds of formula 1 include those
wherein each R® is independently selected from the group consisting of halo, cyano,
trifluoromethoxy, trifluoromethyl, -C(O)R®, -NR°C(O)R’, -C{ONR°R’, -NR°R’, -OR’,
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groups opt i onal | ¢iner specific embodiments of the compounds of formula 1 include those selected from
- the group consisting of:

25 1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl)-phenyl]-3-(2-chloro-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(2-
methoxy-5-methyi-phenyl}-urea;
30
1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(2-fiuoro-
5-methyi-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-m-tolyl-
35 ureq;



i ncl ude a carbon-carbongdoubl e or triple bond wher is an integer from2
to 6, and the al kyl, S-‘ 2004/ 056830 PCT/ B2003/ 00 1 -13- aryl and

het er ocycly¢ 240Rj0SdsBe&s 01 the foregoing RS groups are opt pomaBiopsmessst it ut ed
by 1 to 3 substituents independently selected from hal o, cyano,
trifluoromethyl, -C(OR8, -NREBC(OR, -C(ONRGR, -(CH2¥WR6R , -S02R6,
-S2NRBR , C1-C6 al kyl; -(CH2%5 to 10 nembered heterocyclic),

- (CH2hQ(CH2) QOR9, and -(CH2)OR9, wherein t is an integer fromO to 6 and ¢
is 5 an integer from2 to 6. Oher nore preferred specific enbodi nents of
the conpounds of formula 1 include those wherein Qis selected fromthe

gr oup_consi stiNg of s afish- oAb 7AplyPoldfhs G- sQartinyf Shehy-ARIGRY
het eraromatic ring and each of f or egoi ng groups is optionally
substituted V\meﬁyl)—urgq) 5 R5 groups; L is -N(SQ2R)- or -N(RC(ONR- and
wherein each Ris 10 |ndependently selected fromH, Cl-C6 acyl, d-C6 al kyl,

C6- aromati c group ] [ e n

each of the foregolrergj( T;'P%- |so ga %hﬁjglergl%§eﬁﬁ'§%ﬁ%ﬂ?ﬁ%ﬁ%&gm&g€?\éﬁg é‘ld W th
1-3 hal o aﬁonm%thltbelwn%ﬁulfqﬂaﬁwed Cl-C5 al koxy; Rl is selected fromthe group
consisting of Cl1-C6 al kyl and Cg-C6 cycl oal kyl and each of the foregoing Rl

groups is optionally substituted with | to 5 RS oups; R2 is hal o, and
Cl-C6 15 al kyl andVEsér gpo-¢ 'I‘Fé’pPB%@&EHW@°%%WW%°%§°W@)‘H'&?"W73§ubst| t ut ed
with 1 to 5 Richirebgepnesnkbnaiglej s C3- C6 cycl oal kyl, -(CH2)1C6-Cl16 aryl, and

-(CGH2)t (5 to 13 nenbered heteroaromatic group) and each of the foregoing R3
groups is optronallésubstrtuted wthl to 5 groups. O her preferred

speci fic &rbodi mert GTA'E'ﬂ%ﬁﬁ?ﬁf?ﬂﬂﬁﬂé’ym'@?é‘rd&ﬁ}'ﬂﬁ“dfer )P 2 4nher ei n

i s -N(R) C(O MiRoro-pértendsakamibmideach R i s i ndependently selected fromthe th
group 20 consisting of Hor Cl1-C6 alkyl. O her nore preferred specific
enbodi nents of the conpounds of fornmula | include those wherein
substitutent Q is hiBt@divnp-T-isopraey-gihryatied§-dinvinidine-Srdarngndl-phendl-H(dfuora-i on.
Q her speci fighegpoped;ments of the conpounds of formula 1 include those
selected from ~., the group consisting of: 25

1-(3-(4- AR no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2-chl oro- phenyl ) +[3xd@mino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)}-phenyl]-3-(2,4-
1-[3-(4-Amin 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2- met hoxy -gd'frzrig{ rﬁ%’g’ﬁﬁar )-urea; 30

1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2 fluoro- 5-net hY‘l—fsﬂhmrioﬁ-lsbﬁapyl-?H-pyrrolo[2 3-djpyrimidine-5-carbonyl)}-phenyl}-3-(2,6-

1-[ 3- (4 Aﬂ]n rf?uo ﬁ)r_)l}/rl-ﬂ—l-pyrrol o[ 2, 3-dj pyri m d(ne-5-carbonyl } phenyl ]-3-m
-toly

1-[3-(4-Amino-7-isopropyl-7H-pyrrole{2,3-dlpyrimidine-5-carbonyl)-phenvyi]-3-(3,4-
difiluoro-phenyl)-urea;

Qo

25 1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-djpyrimidine-5-carbonyl}-phenyl}-3-(3-fluoro-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-phenyl}-3-(5-fluoro-
2-methyl-phenyl}-urea;
30
1-[3~(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyl}-3-(4-fluoro-
phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyi]-3-(3-fluoro-
35  4-methyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-(3,5-
difluoro-phenyl)-urea;



35 urea; WO 2004/ 0568

PCT/ 1 B2003/ 005841 - 14

1-[3-(4- Am no-7-i sopro -7Hpyrrol of 2, 3-d rim car bon henyl 3-
(S[et E]y|w0&ﬁtyﬂl§p§3 uPea Py [ I'py PCT1132003/¥0<2;4 P yh)-
N-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

chloro-4- 5 nethyl -

benzenesul f onam de; N—[3 (4- Am

i no-7-isopropyl - 7H pyrrol o[ 2, 3-d] pyrim1 & ne- 5- car bonyl ) - phenyl ] - 3, 5-

di chl oro- benzenesu | fonamide; 10

N-[ 3-(4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -2,
4- d ichl oro-benzenesul f onam i de;

| -[3-(4- Am no-7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

1-[3-
(2, 4-
1-[
2,6
1-[
)-Pp
1-[
(3-f1
1-[

3-
3-
h
- 3-
3-f
-] 3-
3-(
- [ 3-
4-f|
1 no-7
35 4
1-[3-
(3, 5-
1-[ 3-
(2, 5-

2,

s

(4- Amg'ﬁ 7-1.50

diflu

IHRER

(2-fluoro- phenyh)3-@@aino-1sopropyi-7H-pyrrolo[2,3-d]pyrimidine- 5-carbonyl)—pheny|] 3-(|2 5-
{9’?%' -7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

rea,;

(4- Ami no-7-i sopropyl - 7TH pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] - 3-(

20 gi f1 uor o1 ph@mhilg-tLisBBropyl-7H-pyrrol 234 di b heryfl-3-(3-
(4- Ani no- 7- l';rj(;%r oplyo $ ppyrro pgrfo of }pynr;nl |rr}le gcﬁre or%yl)(-:;}jl F%%] (3 chiloro-

enyl ] - 3PReBYYeH; £ | uor o- phenyl) urea; 25

(4- Ami no-7-isopropyl - 7H pyrrol o] 2, 3-dl pyri m di ne-5-car bonyl ) - phenyl ] - 3-

uoro- pheny)
(4- Ami no- 7-1i

1

T BT P Ia ST e SRR LPB T SRy
5-f | uor phengk-yigdihy| - phenyl ) -urea; 30

(44ém no-7-i sopr opyl - 7H- pyn-ol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
uor o- pheny%
- i sopr opyl %

i BaatdT B mie e ey SR BREMIE S 3 1| wor o-

- met hyl wplenyl ) - ur ea;

(4- Ami no-7-i sopropyl - 7TH pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl] 3-

d iuor-phen
(4- Ani no- 7- 1

Y

ur.ea WO 2004/ 056830 PCT/ | B2003/ 005841 -

mwgﬁr?-'fppraw Y HIPYTIRR3 diRrpie w@ow)&gﬁw&ﬁgﬂ?)ﬂ%enw ]-3-

dit§ | upheaylpiresyl ) - ur ea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyi)-phenyi]-3-(2-
isopropyl-phenyl}-urea;

20 1-{3-(4-Amina-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-phenyl}-3-(4-

isopropyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-phenyl]-3-(4-

methoxy-phenyl)-urea;

25

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(2-

methoxy-phenyl)-urea;

1-[3~(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-(2-

30 ethoxy-phenyl}-urea;

1-[3-{4-Amino-T7-isopropyi-7H-pyrrolo{2, 3-djpyrimidine-5-carbonyl)-phenyl]-3-(4-
methylsulfanyt-phenyl)-urea;

35 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3-
methytsulfanyl-phenyl)-urea;



5 1-[3-(4-Amino-7-i sopgwy! - 7H pyrrol o[ 2, 3-d] pyri n.
i di ne-5-car bonyl) - pheny 3-(3-chl oro- phenyl ) - ur ea¥

1- [ 3- (4- AWDRo¥/056830r opy| - 7H- pyrrol o[ 2, 3-d] pyri mi di ne- 5- FTHEINWORHLNy| | - 3-

(4-chl oro- phenyl }urea; C 10

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

p-tolyl- urea; |-[3-(4-Anm no-7-isopropyl -7 pyrrolo[2,3-d]pyrimd
i ne-5-carbonyl ) -phenyl]-3-(2-ethyl- 15 phenyl)-urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

(2- isopropyl - phenyl )-urea; 20

1-[ 3- (4- Ami no- 7- i SO{3-0Ahing=A-ispprapelt T rrlol2] ddlpyriniidiiercbarat)pbenyl] B-(Blgmgt | - 3-

(4- isopropyl - %@@_}5% urea; | -[3-(4-Am no-7-isopropyl-7H pyrrol o[ 2,
3-d] pyri m di n& arbonyl ) - phenyl ]-3-(4- nethoxy-phenyl )-urea; 25

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) - phenyl ] -3-

(2- met hoxy- phenyl }- [ﬂ[@ﬁmna—?-lsopropyi 7H-pyrro|o[2 3-dlpyrimidine-5-carbonyl)}-phenyl]-3-(3,5-

1-[3-(4- Am_no-7-1.spopro 7H-pyrro| o[ 2, 3-d] pyri m.di ne-5-car bonyl) - phenyl ] - 3-
By SETRNGREA

(2- 30 et xy-

1-[ 3-(4- Am no- 7-1 sopr opyl - 7H—pyrro| o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

(4- methyls u | fanyls &HMb)méHpF‘c?:yl ﬁﬁp ol 3-dlpyrimidine-S-carbonyl)-phenyl-3-(3.4-

1-[3-(4- Amno7|soro pyrrol o d] pyri m di ne-5-¢
(3 et hyl o dmetaeo R | )

-16-

1-[3- (4- Agyno- 7- 'Sqﬁé-&tPX%mZ-%isoo\éForpﬁlﬁL&nﬁlb&]ﬁéjﬁ}riﬁ?ié?&e@&a?ﬁ&%f}%ﬂ&%ﬂ]k(? genyl]

(3-cyano- phenyl)

1-[ 3- (4- Ami nodmb@i'}ebﬂwreﬂl—l- pyrrol o[ 2, 3-d] pyri mi di ne-5-car bonyl } phenyl ] - 3

3,5- 5 di met hyl - phenyl ) - ur ea;

onyl')-phenyl ] - 3-
-urea; 0 0 WD 2004/ 056830 PCT/ 1B2003/ 005841

-3-

?

1-13-(4-Am no-7- i Sﬂg{.-&?%pgod%%rop | »pyi‘rolo&]3p-3ﬁ[gy}nml ne-gcarbony[)-pge ]-)3:(9,9.? nyl]-3-

(3, 4- dinethyl-phe

1- [ 3- (4- Ami nodimettyopreogydred H- pyrr ol o[ 2, 3-d] pyri m di ne- 5-car bonyl ) - phenyl ] - 3-

(2,5- d ingthyl-phenyl)-urea;

1-13-(4- Am no-7-1i sopropxl - 7H pyrrolo pzyrrolo[ ] %I’I m_di ne- 5-car bonnyyl])3 (ghenyl ]-3-

mino-7-iscpropyl- pynmldine-s-carbonyl)-phe

(2,3 B
dimethyl-phenyi)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-thiophen-
20  2-yl-urea;

1-[3-(4-Amino-7-isopropyl-7 H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-phenyl]-3-thiophen-
3-yl-urea;

25 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-
cyclohexyl-urea;

1-[3-(4-Amino-7-isopropy!-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-o-tolyl-
urea;
30
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(4-ethyl-
phenyl)-urea;

1-(3-Acetyl-phenyl}-3-{3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-
35 phenylj-urea;

1-(4-Acetyl-phenyl)-3-[3-(4-amino-7-isopropyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-
phenyij-urea;

Q



di met hyl - phenyl ) - ur ea;ﬁ 1-[ 3- (4- Am &

i no-7- |soprop | - 7H pyr o[ 2, 3-d] pyri m di ne-5-car % P 3’&

di met hy WO RUKPFB3Qr ea; PCT/IB2003/005841
1-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
t hi ophen- 20 2-yl -urea;

1- [ 3- (4- Ani no- 7-i sopropyl - 7H pyrrol o[ 2,-8%d] pyri mi di ne- 5- car bonyl ) - phenyl | - 3-
t hi ophen- 3-yi-urea; 25

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
cycl ohexyl - ur ea;

-(2, 4-

. 1-[3-(4- Am no-7-isopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

o-tolyl- urea; 3ff3-(4-Amino- 7—|sopropyl-7H-pyrrolo[23 pyrimidine-5-carbonyi)-phenyi]-3-(4-
1-[3-(4- Am i sogghé%I urZaH' pyrrol of 2, Jpyri m di ne- g)cpar by(,)]ny(l ) - phenyl ] - 3-

. (4-ethyl - 'Bﬁ@'arﬂ'f]
1-(3- Acetyl phenyl) - 3-[ 3-(4-am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5-

carbonylg- 35 phg R 5~ ’
1-(4- A>c/etyl g@i Py %ntﬁo@ﬁrsopr%ﬁ)yl or I7)!'“0]0(&2 ]pmm'dmesc?rPgTy())[pEe@d]S](gyrl m di ne- 5-

car bonyl) - ?"yﬁ‘f"@éf WO 2004/ 056830 PCT/|B2003/005841 -17
1-[3-(4- Am no- 7 i sopropyl - 7H-pyrrol o[ 2, 3-d] pyrimd

[ 5- b I -
T3 A e T f@?mf’m ool P P A BN S Ren ) - pheny | - 3-
(4- ethoxy- fpﬁb?iv’rzjmﬂméa eﬂyi) -urea,

- [ 3- (44Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) phenyl ] - 3-

dr?py?}e o oL 3. 5. o] BUH AR e hor PP R ah SRl a et by
ester 1-[ 3-Ketzolgragirbmathyl estpr opyl - 7H- pyrrol o[ 2, 3-d] pyrimid

i ne-5-carbonyl)-phenyl ]-3-(2- 15 net hyl sulfanyl phenyl)-urea; 1-[3-(4-Ami

OB DY b} Bontorh Y b Beis A iot Dobb Bhemf s (2ot or o

1- [ 3- ( 415\m methyisuifsrgpptepyl}-urédl pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3-
(2-chl oro- 5-nethyl -phenyl) -urea;
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyij-3-(2-chloro-
henzyl}-urea;

20 1-[3-(4-Amino-T7-isopropyl-7TH-pyrrolo{2,3-d]pyrimidine-5-carbonyl }-phenyl}-3-(2-chloro-
5-methyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(3-chioro-
2-methyl-phenyl)-urea;

(3

25
1-[3-{4-Amino-7-isopropyl-7H-pyrrole[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-chloro-
6-methyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(5-chioro-
30  2-methyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl)-3-(3-chloro-
4-methyl-phenyl)-urea;

35 1-{3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-djpyrimidine-5-carbonyl)-phenyl-3-(4-chloro-
2-methyl-phenyl)-urea;



1-[3-(4- Am no-7-i sopropa - 7H- pyrrol o[ 2, 3-d] pyri m digme- 5- car bonyl ) - phenyl ] - 3-
(3-chloro- 2-nethyl -ph | -urea; 25

1- (3- (4- AFo@edadsssepr opyl - 7TH-pyrrol o[ 2, 3-d] pyri m PCT/IB2003/005841

i di ne-5-carbonyl)-phenyl]-3-(2-chl oro- 6-nethyl-phenyl)-urea;

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(5-chloro- 30 2-nethyl-phenyl)-ureas,; -18-

1-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(3-chl oro- 4-nmethyl -phenyl)-urea; 35

1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ) - 3-
(4-chl oro- 2- met hy pRaRido) -isdpesoyl-7HAByrifizl3-afp Grinditin 264l BN PheA 33E Lhiorol 8- .
1-[3-(4- Ami no- Y-i S%Prﬁg%l - 7H pyrrol o[ 2, 3-dJpyri m di ne- 5-car bonyl } phenyl ] - 3-(
3-chl oro- 4- (A GERBEpAESA) - ur ea:

1-[3-(4- Am no-7-i sopropyl - 7Hpyrrol o 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-,

(4-tert- S5 butyl-pf —X—lA}TixH' SRk -7H-pyrrolof2.3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-tert-

1-[ 3-(4- Amino-7-i so%?opy -07H§%)§?pry'ol 0 g,mSo-[d] p]y!r”i'mn'i '3? n-g-a%?gyabpbgrrllyyl )(- p?lenyl 1-3- .
i sopropyl 5 urte#-PheoYIFUEE. (4- Ami no- 7- i sopr opyi - 7

H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl ) - phenyl | - 3- phenyl - ureas,;

N-[ 3- (4- Am no-7-i sogr | = 7+ [ 04,9 -1 pyrimad(pe-5- car 1) = ] -2-
nmet hyl - benzenesul 1f @r{%ﬁ%' e%ﬁ%\(‘f@ﬁﬁ %%[O%I[#% %Hr%ﬂé Q%an%oﬁﬁﬁ &QM le&ﬁgﬂw

i no-7-i sopropy¢a 7H- pyrrol o[ 2, 3-d] pyri m i di ne-5-carbonyl) - phenyl ] - 4- net hyl -
benzenesul f onam de; N-[3-(4-An no-7-isopropyl-7H pyrrol o[ 2,3-d] pyrim

|2 Ej IPR : ;] 5[ ?12){ Eg Rgls L |-ﬁ@ﬁ?—é%?f&géprclmjp%ﬂ:l—pgrpolo?f 9%]%9%? iHilnc];-g-rt]:grgor(?f)’-phenyl]—3-phenyl~ 3
[ 3- (4- am no- Wressopr opyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5-

car bonyl ) - phenyl ] -am de; 25

N-[ 3- (4- Am no- 7-i sopropyl - 7TH pégrol o%;,rﬁélg];‘wpr' m di ne- 5- car bonyl ) - phenyl ] - 4-

l -
et hyi - benzenesul MsRfARIRC-fispRIORYIT ARy yrimidine-5-carbonyi)-phenyi]-2-methyl-

0- 7- i sopr opy |bedtdnpyiforednedde?, 3- d] pyri m i di ne- 5- car bonyl } phenyl ] - 3- chl or o- 2-
net hyl - bepzenesul f onam i de; 30
N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-djpyrimidine-5-carbonyl)-phenyl]-4-methyl-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-phenyl}-4-fluoro-
20 benzenesulfonamide;

2-Phenyl-ethenesulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl)-phenyll-amide;

25 N-[3-{4-Amino-7-isopropyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-phenyi}-4-ethyi-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-chloro-2-
methyl-benzenesuifonamide;
30
Naphthalene-2-sulfonic acid [3-(4-amino-7-isopropyl-7H-pyrroio[2,3-dpyrimidine-5-
carbonyl)-phenyl}-amide;

N-[3-(4-Amino-T7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-4-tert-butyl-
35 benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-phenyl)-5-chloro-2-
methoxy-benzenesulfonamide;



Napht hal ene- 2-sul fonic acid
[ 3- (4-ami no-7-i sopropy'l—l—pyrrol o[ 2, 3-d] pyri mi di n.
car bonylﬁﬁhen Ij am de
N- [ 3- (4- W 989868386 0 opy | - 7H- pyrrol of 2, 3-d] pyri ni di ne- SABEYAPbheny! | - 4-
tert-butyl- 35 benzenesul f onam de;
N-[ 3- (4- Am no- 7-i sopropyl - 7H pyrrol of 2, 3] d] pyri m di ne- 5- car bonyl } phenyl ]-5-c¢c
hl or o- 2- net hoxy- benzenesul f onam de; 3004/ 056830 PCT/ | B2003/ 005841 - 19
N-[3-(4-Amino-7-isopropyl-7 H pyrrol 0[2 3-d] pyrimid ine-5-carbonyl
) - phenyl ] - 4- but oxy- benzenesul f onam de; 5

N-[ 3- (4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl] 2,
. 4- dichl oro-5-net hyl - benzenesul f onam de;

N- [ 3- (4- Ami no- 7- iNs[BH#-0pro-77ikbpoopyi tH-pirBlo: Iipyrimidinels-aarbawh-ahdgmbutogireny ] | - 3-
fl uoro- ben de; 10
N[ 3-(4-Am ag%ﬁéggé%%@pmﬁ -7Hpyrrol o[ 2, 3-d] pyri m di ne- 5 car bonyl) - phenyl ] - 2-
fluoro- benzenesul fonam de; N[ 3-(4-Am no-7-isopropyl -
H pyrrol g[ 2, 3-d] MBL(mAtrﬁhoL? iBepropylcR-ByaoK2, PABRMidine3s éarbdrﬁl) -phenyil-2,4-
di fl uoro- beg nes ﬁg% e, I}I—g% 4- Am no- 7-i sopropyl -
H-pyrrol of 2, § 80' "}"F ghasacssiiqnay hyl ) - 2- met hoxy- phenyl] 3, 5-d
i chl or o- benzenesul fonam de; 20
1-[5-(4- Am No- 7- iNS@RA muﬂo-ﬂ. gmi mraso?zsi&wm.méiwﬂa&yﬁaﬁémwlﬂl,ora met hoxy-
phenyl ] - 2-f 1 uor.o- 5- enyl’) - ur ea;
no- 7- |sopro WZGV?-?-“BWM 0[2 3 d] pyri midi ne- 5 car bonyl) 2- met hoxy- phenyl ] -
3- (2-chlter o- phenyl ) -urea; 25
1-[5-(4- Amno 7-1 -l [ met hoxy-
Shenyl ] g 3 5. é\lﬁ@ﬂlli g.%{o 7 ;Ebﬁpc?ﬁn (A @lvr%roé Shpyindids-Besctivi-Bh9N¥ hbor6:
1- [ 5- (4- Ani Renzpoesytionamiss -7H— pyrrol o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - 2- net hoxy-
phenyl]- 30 3-mtolyl-ureas,;
1-[5-(4- Ami no-7-1i | -7, a 2- met hoxy-
phenyl - 3-(3, 5- 3&@%{—3&%1})3_—1%%%&! p?}llgrol’oa :géé]B%m e—é—ca?‘bonyﬁ—pﬁ&yl?g )-
1- [ 5- ( 4-1Ani dfugroberagnesylfonamidepyr r oI o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - 2net hoxy- p
henyl ] - 3-(2, 4-di chl oro-phenyl)-urea; W 2004/ 056830 PCT/ 1B2003/ 005841

20 N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi)-2-methoxy-phenyl]-

3,5-dichloro-benzenesulfonamide;

20 1-[5-(4-Amino-T-isopropyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyl)-2-methoxy-phenyli-
3-(2-fluoro-5-methyl-phenyl)-urea;

1-[6-(4-Amino-T7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyi]-
3-(2-chloro-phenyl)-urea;
25

3

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl)-2-methoxy-phenyi]-
3-(3,5-dichloro-phenyl}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbony!}-2-methoxy-phenyl]-
30 3-m-tolyl-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl}-
3~(3,5-difluoro-phenyl}-urea;

35 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi)-2methoxy-phenyl}-
3-{2,4-dichloro-phenyl)-urea;



N-[5-(4-Amino-7-isoprg| - 7Hpyrrolo[2, 3-d] pyr i.ii ne- 5- car bonyl ) - 2-m

et hoxy- phenyl ]- 2-chl o™ benzenesu | fonam i de; <

N-[ 5- (4- AMOB+0568Bpr opyl - 7H pyrrol o[ 2, 3-d] pyri mi di ne- 5-P(,Cérr”'g(§?10f{00°8“

- 2-met hoxy- phenyl ] - 5 2, 4-di chl oro-benzenesul f onam de;

1-[5-(4- Am no-7-i sopropyl - 7H pyrrol of 2, 3-28] pyri m di ne-5-carbonyl)-2-nethyl-p
henyl ]-3- (2, 4-dichl oro-phenyl -urea; 10 =

N-[ 5- (4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) -2-net hyl -p
henyl ] - 3- chl oro-4-fluoro-benzenesuffonam de;

; eLf, | ]( T D e oRgoy 048%!?;,)77? Do T Hoyrroioi2 S-Rbyrmiding. S Sacbonyi 2 Tethoky phemt: 7P,
1- [ 5- (4- AMD2-énibrodiehapgsuiidirkniiye; r ol of 2, 3-d] pyrim d

i ne-5-carbonyl ) - 2- net hyl - phenyl ]-3- mtolyl-ureas;

1-[5-(4-Am no-7-isopropyl -7 Hpyrrolof 2, o

3-dj pyri m di ne- 5- Bdp-toapinp-7zsapeapiyTH-pelel 3-diwimidine-5-carbonyl)}-2-methoxy-phenyl}-

(2-1 1 uor o5 5- FRlsRordMiRRHealthaide; o

1-[5-(4- Ami no-7-1sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl )-2-net hyl -p
henyl ]-3- cycl ohexyl -urea; O 25

1- [ 5- (4- Ami no- 7- i ${ipdeyihe-THisopyopyldHaly@ol82Gidimyrimidire Searongla 2 oethyl-phedwiirdt hyl - p
henyl]-3 (2, A-d4l ar o- yl)-urea;

1- [ 5- ( 4- A n@@‘?@%?ﬁ%ﬁg% pyrrol of 2, 3-d] pyri mi di ne- 5- car bonyl ) - 2- et hyl - p
henyl]-3- (3, 5-difl uoro-phenyl)-urea; 30 1-[5-(4-Am

i No-7-1 sopropyl - 7KPU-Ain6{7soptopdli s iato[2,3-d]pyrimidine-5-carbonyl}-2-methyl-phenyl]-3-

i di ne-5-carbgnyl ),--2- met hy| - .1-3- (4-chl oro-phenyl)-urea;
1-[ 3- (4- Ami n‘%‘-’ 9%@%?085%-“7&*%%‘%‘?0[ 2, 3-d] pyri m di ne-5- car bonyl ) - 2- net hyl

henyl ]-3- 35 (2-chl oro-phenyl)-urea;

N-[ 3- (4- Ami no- 7-i ORiho-7 lisopdebii o H BldpiFinirdl e SonGiRb Amyt-phetiyiBL hyl - p
henyl]- 3, S-gi PI ﬁ%{“aﬁn'zg_n?sogf Pgna?n{yg‘g;ap 0 \;\l) 2004/ 056&%0 bnchys

PCT/ | B2003/ 5‘@4’1‘*&‘?“ urea,

1-[ 3-(4-Mn no-7-isopropyl - 7H pyrrol o[ 2, 3- dj pyri m di ne-5-carbonyl)-2-nethyl-p

henyl]-3- (2, 4- di ¢b5 {4 QRnPSoBlobyiHHEoIg2,3-dJpyrimidine-5-carbonyl)-2-methy}-phenyl]-3-
1-[3-(4- Ami no-7-i S(Esﬁdropy?- 7ﬁ&gﬁ¥ 0) 0 '2ro - dj ;])vpﬁn;ﬁmgi ncea-rSO-ngglr t')n(;anﬂ ?-egﬂret hyl - p

henyl ] - 3- ( 3M32M¥i¥$3or o- phenyl ) - ur ea;

1-[5-(4-Amino-7-isopropyi-7H-pyrroloj2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
20  (2-fluoro-5-methyl-phenyl}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
cyclohexyl-urea;

. 25 1-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyi-phenyl]-3-
(2,4-dichioro-benzyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-2-methyi-phenyl]-3-
(3,5-difluoro-phenyl)-urea;
30
1‘[5-(4-Amind—?-isopropyl-?H-pyrrolo[Z,3-d]pyrimidine-5-carbonyi)-2-methyl—phenyl]-3-
{4-chlora-phenvi)-urea;

1-[3~(4-Amino-7-isopropy!-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)}-2-methyl-phenyl]-3-
35 {2-chloro-phenyl)-ureg;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-
3,5-dichloro-benzenesulfonamide;



i di ne-5-carbonyl)-2-fl o- phenylj- 3, 5-d ichlor nzenesul f onam de; 10
N-[ 3- (4- Am_no-7-i sopro -7Hpyrrol o[ 2, 3-d] pyrim e-b- -2-nmet hyl -p
henyl ) - IO GER324- £ 1 uor o- benzenesul f onam de; N 3-(E-Cﬁﬂﬁ%8§}ws}m
no- 7-isopropyl -7 Hpyrrol o[ 2,3-d] pyrimdine-5-carbonyl)-2-nethyl -phenylj -
15 2, 4-di chl oro-benzenesul fonam de; N[ 21-(4- Am no- 7-i sopropyl -7
H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) -2-net hyl - phenyl ] - 3-
chl or o- 4- met hyl - benzenesul f onam i de; 20
N-[ 5- (4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-2-fluoro-p
henyl ]-2- chl oro-benzenesul fonamide; N-[5-(4-Amino-7-isopropyl-7
H pyrrol o[ 2,3-d] pyrimid ine-5-carbonyl)-2-fluoro-phenyl]-3-
chl or o- 4- f | uor o- h-¢Rh@erasasT-isoprapgi-Adid-pyrBfio]2,3-d)pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
1-[5-(4- Am por fad - /H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl)-2-fluoro-p
henyl ] - 3- (%‘égﬂé&?gﬁﬁwg—eéhenyl )-urea; N-[5-(4-Am no-7-isopropyl-7
H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl)-2-fl uoro-phenyl]- 30
2, 4-di chgoro- ben1%3@5&#1iﬁ@ﬂ%ﬁbr@ﬂl-?H-pyrrolo[z,3-d}pyrimidine-S-carbonyl)-2-methy|—phenyg-3-

p

N-[5-(4-Am po- =i sopropyl - 7H-pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl )-2-chloro-p
henyl ]- 2, 4&85 %%W%&?f'ﬂ%‘ﬂﬁ%nesul fonamide; 35
N-[ 5- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-

henyl ] - 3-chl or g4 5 IvARidine- -
R oo e R TS S RSSO
H pyr r o( of 2538 IgTArheRFeeFlioRad% honyl ) - 2- f | uor o- phenyf - 3-

chl or o- 4enet hyl - benzenesul f onani de;

5- (4- Ami no- 7-} [ QD [ =0l Len.di ne- 5 - 2-chl or o-
Renyl | - 53, 5. di ST o e SRR ol it Ao 2R br 21 O P
1- [ 5- (4- Ani Fitere-4ifegbgpagnespitenaiidep| of 2, 3- d] pyri mi di ne- 5- car bonyl
- 2-fluoro-phenyl]-3- (2,4-d ichloro-phenyl)-urea; 10
e e D R
1- [ 5- (4Am Ad-dichiochenzapgsulignanida:r ol o[ 2, 3- d] pyri mi di ne-5-car bonyl )-2-fl uoro-p
henyl ]-3- (2-chloro-phenyl)-urea; 15

N-[5-(4-Amino-?-isopral-?l—l—pyrrol o[ 2, 3-dj pyrim

N-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d])pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
chioro-4-methyl-benzenesulfonamide;

20 N-[5-(4-Amino-7-isopropyl-7 H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-fluore-phenyl}-2-
chloro-benzenesulfonamide;

N-{5-(4-Amino-7-isopropyi-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-2-flucro-phenyl]-3-
(.:_' chloro-4-fluoro-benzenesulfonamide;
25
1-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-fluoro-phenyl]-3-

(3,5-difluoro-phenyl}-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-2-fluoro-phenyl]-
30 2 4-dichloro-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl]-
2,4-dichloro-benzenesulfonamide;

35 N-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
3-chloro-4-flucro-benzenesulfonamide;



1-[5-(4- Am no-7-1i soprop’?l—l— pyrrol o[ 2, 3-d] pyri m di.5-carbony| )-2-fluoro-p
henyl ]-3- (4-chl| oro-phe ) - ur ea;

N-[5-(4- Arﬁ"ﬂc?o‘?“‘fﬂﬁ?ﬁropyl 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car IIBZOP:}!OMS“
henyl ] -3- 20 chl oro-4- net hyl - benzenesul fonam de; N-[5-(4-Am

i no-7-isopropyl - 7H pyrrol o[ 2, 3-d] pyr| m d?}e 5-car bonyl ) - 2- chl or o- phenyl ] - 3-
chl oro-4-fl uoro-benzenesul f onam de;

N-[ 5- (4- Ami no- 7-i sopropyl - 7H pyrr ol 0[2, 3-d] pyri m di ne-5-carbonyl) - 2- chI oro-p
henyl] 3, 5-difluoro-benzenesul fonam de; N-[5-(4-Amin o-7-isopropyl -

H pyrrol o[ 2, 3-d r di ne- 5-ca or 0-.ph
(3% di chl[ or o- p]helr[:y [|)5 ?‘rlﬁ‘ﬁ‘fé’rreﬁ?ﬂ ?Wﬁ&ﬁ%f&?ﬁz %’8]L’J’y"m'd'ﬁe gfgrbL"Y%Z'fluorO“Phe"Y']"3‘

1- [ 5- (4- Am no-<ciflelosiapethyberzéhespiforaolide;, 2, 3- d] pyri m di ne- 5- car bonyl ) - 2-chl oro-p
henyl ]-3- (3, 5-dichl oro-phenyl)-urea,;

1-[5-(4- Ami no-7-1i sGFropyI 7I—|—pyrro|_81£2 3% yrim di ne-5-carbonyl) chloro-p *
henyl ]-3- 35 (3, 5- &-Bt#dminophisenjenyl-(ff-pgrol ?ﬂlp(m'ﬂzmﬁ-carbonyl%Zchloro-phenyl]-

no- 7-i sopr gpy k-5/dithiyé-bélzebeduifordhpes i m i di n e-5-carbonyl ) - 2-chl or o- phenyl j -

2, 4-di sh | oro-benzenesuifonamide; a W) 2004/ 056830 PCT/|B2003/ 005841 - 23-
N-[ 3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl

- 2- chl or o- phenyl ] - 2-[5<{hAnino-7Heaprapyied tipyrfoleiZthelpyfimidife-5-carbonyl)}-2-fluoro-phenyl]-3-
N-[3-(4-Am noﬂA_b ngroq,@,gll] )YJ—gaoyrroI o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl] 3-
(pyridin- 2-yl oxy? benzenesul fonam de; N-[3-(4-Anino-7-isopropyl -

H pyrrol o[ 2,3-d]py(mid i ne-5-carbonyl )-2-chloro-phenyl]- 3, 5-di ch

| oro- benzelnesul f 0naF[B-(iteg-\mh&?qsopropyl—?H-pyrrolo[z 3-dJpyrimidine-5-carbonyl)-2-chloro-phenyl}-3-
N-[3-(4-Am N0+ 4 (igﬁ'&% gH— pyrrol o[ 2, 3-d] pyri m di ne- 5- carbonyl ) - 2- chl or o- @
henyl ]-3- chl enzenesul fonamide; N-[3-(4-Am

i no-7-1i sopropyl 7H—pyrro| o[2, 3-d]pyrimid

i ne- 5-car bonyl ) - 2- qt[s-@r Amﬁbﬂﬂydp}opﬁl'ﬂ-ﬂ-@rﬁfb[ﬂ ApfimiBihd 5 LarbeiypenmeL-fHeagps-de;
N[3-(4-Am n 7||so rea? H pyrrol o] 2, 3-d] pyrim

i di ne-5-car boﬁ%/ r)orﬁ'pc?ﬂ o-ph enyl]- 3, 5-difl uoro-benzenesu |fonamide; 20
1-[ 5- (4- AfBno- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - 2- net hoxy-
phenyl]- 3-(2, 4- di qhb-u-RmRPBE0¥dpropyiiiHERimolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-phenylj-3-

{4-chloro-phenyi)-urea;

hl oro-p

N-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
20 chioro-4-methyl-benzenesulfonamide;

N-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
chloro-4-flucro-benzenesulfonamide;

>

25 N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-2-chloro-phenyl]-
3,5-difluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-phenyl]-C-
(3,5-dichloro-phenyl}-methanesulfonamide;
30
1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chioro-phenyl]-3-
(3,5-dichloro-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
35 (3,5-difluoro-phenyl}-urea;

N-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-chloro-phenyl}-
2,4-dichloro-benzenesulfonamide;



1-[5-(4- Am no-7-isopro -7H-pyrrol o[ 2, 3-d] pyri m djgme- 5- car bonyl ) - 2- net hoxy-
phenyl]- 3-(3,5-difl uouphenyl )-urea; 25 1-[3-(4- no- 7-i sopropyl -

H- pyr r ol wo22084/08630r i M di ne- 5- car bonyl ) - 4- chl or o- phenyl| |RCA¥IB2003/005841

(2-chl or o- phenyl ) - urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] py(m di ne-5-car bonyl ) - 4-chl or o- ph
enyl ]-3- 30 (4-chloro-2-nethyl-phenyl)-tea; 1-[3-(4-Am

i no-7-isopropyl - 7H pyrrol o[ 2, 3-dj pyri m i di ne-5-carbonyi } 4- chl or o- phenyl ] - 3-
(4-chl oro-phenyl )-urea; 35

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-4-chloro-p
henyl1-3- mtolyl-urea; S WD 2004/056830 PCT/1B2003/005841 -24- 1-[5-(4-Am
o7 21 5OPHoby - BHaRu ARk Ropfoh AN bir o2 -85 SR BObryhy AnERE A"

1-[ 5- (4- Ani ﬁbomhegwﬁaﬂfynarmﬁ# ipyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- met hoxy-
“phenyl]- 5 3-p-tolyl-urea;

éh[eﬁgll( |4: Ag; (r;ot (7)I ;/ ﬁﬂ‘rﬂ' @"%%‘SODD gg}’" !0?2 éj-li]B%ImMme- arbonyﬁ-p{'nenyﬂyi (Z;yr% nmet hoxy-

1- [ 5- (4- Ami rReyicryeopanepifionatiidgy r r oi o[ 2, 3-d] pyri m di ne-5-car bonyl - 2- net hoxy-p
hen)!l]- 3-(2-fluoro- phenyl}urea

1-[5-(4- Ami no- 7-i sopropyl - Iggrrol o[ !i yri m di ne-5-carbonyl) - 2 met hoxy-
phenyl - 3-(3-fl %@d““ﬁﬁﬁﬂﬂﬁ ipoRTPRYL7H- R!ffOPI?[% lgw'"nﬁr?réﬁqu?%ﬁrcaw-f) henyl)-

H pyr r ol o[ 2,3%-dighiys-benzeaksakonamitiar bonyl ) - 2- net hoxy- ph enyl ] -

3- (4-flugy o-phenyl)-urea; 1-[5-(4-Am no-7-isopropyl- 7H-pyrro| o[ 2, 3-d] pyrim
i'd ine-5-car bonyII‘L 2- met hoxy-p hen%l“ 20 3-(3-cyano-phenyl)-urea;

I= 5- (4- Ani no- 7- iNs@pf-Bpyna-7rspRsoryt- '8![@]053»%1‘]’]BVW'¢#F%15'§@D‘51V -a?rqb@rww)enﬂmet hoxy-
phenyl ] - 3- (cHoeyemerdbwayicsaith@nide;3 25 1-[5- (4- Amino-7-isopropyl -

H pyrrol o[ 2, 3-d] pyri m i di ne-5-carbonyl) - 2- net hoxy- phenyl ]

3- (2- net hoxy- phenyl ) - urea;

1- [ 5- ( 4- A no- 7- iNs@rif-dmjno-Trsemonvl- Gi-pyrloE. Helpy tmidiok-prearBonyh2tablerd-phepylk@t hoxy- p
heny! |- f ( 3nBRLOALMyHRBRANEI IR,

N-[3-(4-Amino-7-isoprepyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-2-chloro-phenyl)-
3,5-difluoro-benzenesulfonamide;

20 1-[5~-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl]-
3-(2 4-dichioro-phenyl}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi}-

O

3-(3,5-difluoro-phenyl)-urea;
25
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-4-chloro-phenyl}-3-

(2-chioro-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl)-4-chloro-phenyi}-3-
30 (4-chloro-2-methyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-4-chicro-phenyl]-3-
(4-chloro-phenyl)-urea;

35 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-4-chloro-phenyl]-3-
m-tolyl-urea;



30

1-[5-(4- Am no-7-isopr op. 7TH pyrrol o[ 2,3-d] pyrim di. 5- car bonyl ) - 2- net hoxy-
phenyl]- 3y@4ecymbéssay- phenyl ) -urea; PCT/IB2003/005841

1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyqg- 35 3-(3-fluoro-4-nethyl-phenyl)-urea;

1-[5-(4- Am no-7-i sopropyl - 7H pyrrol o] 2, 3-@ppyri m di ne-5-car bonyl) - 2- net hoxy-
phenyl ] - 3-(3-chl oro-phenyl)-urea,; WO 2004/ 056830 PCT/ | B2003/ 005841 - 25-
1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl]- 3-(4-chloro-phenyl)-urea; 5

1- (4- Acet yl - pheny| )53l Amibdh7-as8pRpyi T H-RASI6[BY|pyrinidingr 3-cdriedni)-3-nitltioky-brargi-ne- 5-

car bonyi ) - henyl ] - urea;
1- [ 5- (4- Ani nog'gﬁef"gf%?agpyl - 7H pyrrol o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - 2- net hoxy-
phenyl]- 3-(4-d inethylamino-phenyl)-urea; 10

1- [ 5- (4- Ami no- 7-i s _@g’@Q;\ﬁl,,nc?I;ri-M{OBQJmL&raoﬁhﬂi{{wm(ﬂieftﬁca'?b&@;Em&y Bhéﬁ? hoxy-

phenyl ] - 3- (3 trifl uoromethyl-phenyl)-urea; Am no- 7-i sopropyl -
H pyrrol o[ 8, 3381 &R i di ne- 5- car bonyl ) - 2- net hoxy phenyl]- 15
2-chl oro-4-f1 uoro- benzenesul f onam de;

1-[ 5-(4- Am no- 7- i PR @ s%ﬁobﬂ a{%ﬂ éa{gbgﬂﬂwmdme%ceﬁbo%ﬁl B BHhoky-prdFsh-"Y ! -

henyl]-3- (3,5-dic
1-[ 5- (4- Anmi no3—¢i¢'ﬂv@fﬁaopyl 7H- pyrrol o[ 2, 3-d] pyri mi di ne-5-car bonyl ) - 2- net hyl - p
henyl ] -3- (3-chl oro-phenyl)-urea; and pharnmaceuti call y accept able salt,

pr odrug, h drate o | vat e_ of af or.e i ane . 66. cogpound
accor di ng %(o cl ai m{ gf;(‘i “AIHRY Eﬂsrqp@g?gH(pgﬁgg[gﬁdhqygm &e “p'gg'm%éy'@‘ﬁ@fou;a
consi sting of 3-(2-fluoro-phenyl)-urea;
1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2chl oro- phenyl)-u Do . o
11 3- (4- A no- 7- | s GBTGHyR0or FHspPPeTHeyaolg SR fscaseans BN BRROWY | - 3-
(2- 30 net hoxg-SBhusei-phehylplreary| ) - ur ea;

[3-(4- Aqgno 7-1sopropyl -7H pyrrol of 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] - 3-(

| uoro met hyl - phenyl ) -urea; 35

f
[ 3- (4- Anino-7-i sb Q&ﬁwmoriﬂsayfppwwtpmc’la}Bpi}frvr'm%er%casbw? Batehoxyraml] - 3- m
(0]

1-
2-
1-
-tol yl - urea,; 3-{4-fluoro-phenyl)-urea;

t

1-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi}-2-methoxy-phenyl]-
20  3-(3-cyano-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
3-(4-cyano-phenyl)-urea;

25 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(2-methoxy-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(3-methoxy-phenyl}-urea;
30
1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl)-
3-(4-methoxy-phenyl)-urea;

1-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-2-methoxy-phenyi}-
35  3+(3-fluoro-4-methyi-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dpyrimidine-5-carbonyi)-2-methoxy-phenyi]-
3-(3-chloro-phenyl)-urea;



0 0 WD 2004/ 056830 PCT/amB2003/ 005841 -26-
1-[3-(4- Ami no-7-isopr -7H pyrrol o[ 2,3-d] pyrim e-5- car bonyl ) - phenyl ] - 3-
( 3-et hy wo mmﬂs)g ur ea; PCTHBZOOS/%S%-"]
| -[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2-fluoro- 5 phenyl)-urea;
1-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2,-8>d] pyri ni di ne- 5- car bonyl ) - phenyl ] - 3-
(2,4- difluoro-phenyl)-urea; 10 1-[3-(4-Am
i no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -3-(3, 4-
di fl uor o- phenyl ) -urea;
1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
" (3-fluoro- phenyl)sui6an - Do Qb nSiGRE. AL C 3-d] pyrim
i di ne-5-car bonyl ; 15 dﬁm 0]—7-1%? %gﬁ%ﬁr'ggsrlﬁm[%gﬁlé{ ﬁ@.l@iﬁ %ﬁ%yﬁﬁ%ﬂ?ﬁé@&yﬂh@nyﬁ
1-[ 3- (4- Ani ?f&‘-"’)‘-’qr%'&'ﬁﬁ"éq YE&7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
" (4-fluoro- 20 phenyl)-urea;
1-[3-(4- Am no-7-} 3P OV = 7 rol.ol 2. 3-dl owrim dine-5-carbonyl ) - phenyl ] - 3-
(3 o B 0 L b BPRARYen s Pl Rl 2By RS b2 Syt S eeaboRf)
1- [ 3- ( 4- Ani Zrowethokysierdlgy$a 7H- pyrrol o[ 2, 3-d] pyrim
i di ne-5-carbonyl)-phenyl]-3-(3,5 difluoro-phenyl)-u rea;
%1 \[33 c(:|i4f ﬁTopg_ ;hi}-ﬁ%;@ﬁﬂé%;? §3'y5-9|9-|p° o123 Tk 8 G P SR hBig ! 1 - 3- (
1- [ 3- (4- A aG-GmethgamiopphenyiHuresr r ol o[ 2, 3- d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3-
(3-chl ogg- phenyl)-urea;
A-[3-(4-Am no-7-i sopropyl-7H pyrrol of 2, 3-_((11} pyrim di ne-5-car bonyl % phenyl ] - 3-
'(-z_ chl oro- 35 phé‘ y ﬁ-_ﬁﬂprg:a1-|sopropyl-7H-pyrrolo[2,3 pyrimidine-5-carbonyl)-2-methoxXy-phenylj-

| - [ 3- (4- Am 3uB-triflucsmpatiopyienyturpyir r ol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3-

p-tolyl- urea; 0 WO 2004/056830 PCT/I1B2003/005841 -27- 1-[3-(4-Am

i no-7-i sopropyl -7H pyrrol o[ 2, 3-d rim di ne-5-carbonyl)-phenyl]-3-(2-ethyl -
Propy N-[5-&¥Arnino-7—[|sopropyl-]7ﬂ}:)yrrolo[Z,3—d]pyrimidine-5-ca¥bo?1yl -2-me¥10)](y-phe:§|ylj- Y

15  2-chloro-4-fluoro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyt-phenylj-3-
(3,5-dichlora-phenyl)-urea;

20 1-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl}-3-
{3-chloro-phenyl)-urea; and pharmaceutically acceptable salt, prodrug, hydrate or solvate of
the aforementioned compounds.

- 66. A compound accerding to claim 65, wherein said compound is selected from the
25 group consisting of:
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-chioro-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(2-
30 methoxy-5-methyl-phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(2-fiuoro-
5-methyl-phenyl)-urea;

35 1-[3-(4-Amino-7-isopropyl-7H-pyrroio[2,3-d}pyrimidine-5-carbonyl}-phenyl]-3-m-tolyl-
urea;



phenyl )-urea; 5 , g

1-[3-(4- Aqing- 7- | ropyv- 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- nyl ]

(2- i SOpI’ 9|2 %H’e?ﬁ ) - ur ea: Wmﬁbfds)lmm?

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ]

(4- isopropyl-phenyl )-urea; 10 op

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol of 2, 3- (ﬁspyri m di ne- 5- car bonyl ) - phenyl ]

(4- methoxy-p he nyl)-u rea;

| -[3-(4- Am no-7-isopropyl-7H pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

(2- 15 net hoxy-phen

1-[ 3- (4- Ani no-7- | sE%Jr @ﬁ?'““fﬁsﬁ?fﬂ? T BPYolar iR e s oe RS- RENS 1 1 -

(2- et hoxy-phﬁwyl)-uraa.ea 20 1-[3-(4- Am no-7-i soprop) 4- 7H- pyrrol o[ 2,

3-d] pyri m di ne-5-carbonyl)-pheny!]-3-(4- nethyl sul fanyl - phenyl )-urea;

1-13- 4Amno7|so ropyl - 7H pyrrol o[ rim di ne-5-carbon henyl

(3[ m(et hyl su | f anyl -E):bﬂp pg-?—lfgérapyl-ig-pyrmlo[zla a)f yrrmldlne-S—carbonyl) phen %]-?3»(5) ﬂuorg— ]
1- [ 3- (4- Ang nophényipagaopyl - 7H-pyrrol o[ 2, 3-d] pyrim

i di ne-5-carbonyl)-phenyl ]-3-(3-cyano- phenyl)-urea;

1-[3-(4- Am no-7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pc?/rl m di ne- 5- car bonyl ) - ghenyl]

(3,5- 30 dinet hyl - piiet4 rquﬂ-@gpropyl-?H-pyrrolo[Z3 Ipyrimidine-5-carbonyl)-phenylj-3-(2,4

1-[3-(4- Am nod,ﬂudmsg{yn?pu,bajl—l- pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

(3,4- d inethyl-phenyl )-urea; 35

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

(2,5- d imethyl - phtBréAnineZjsoiCp3-@B4y08 6[8 3ai]pyPOine BASORNPD Bigh]-3-(2.8-

1-[3-(4-Amino ,ﬁuoh w,leé]H- pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

(2, 3- dinet hy enyl? urea;

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

(2,4- 5 di met hyl - phggaigtAmina-Basppropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(3-fluoro-

I -[3-(4-Am no h%nk)s_grggopyl 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -
t hi ophen- y[f

1-[3-(4- Ai‘ﬁno 7-isoprop)l-7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -

t hi ophen- 3-yl -ur eﬂ{3—(4—Am|no-7-ssopropyl—7H—pyrrolo[2 3-dlpyrimidine-5-carbonyl)-phenyl]-3-(5-fluoro-

1-[3-(4- Am no; 7 hpr%’er‘? u|rB?I—I— pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl) - phenyl ] -

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(4-fluoro-
20 phenyi}-urea;

1-[3«(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3-fluoro-
4-methyl-phenyl}-ures;

25 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3,5-
difluoro-phenyl)-urea;

1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2, 3-djpyrimidine-5-carbonyl)-phenyi}-3-(2,5-
difiuoro-phenyi)-urea;
30
1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(3-chloro-
phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-chloro-
35 phenyl}-urea;

1-[3-(4-Amino-T-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-p-tolyi-
urea;

- 3-
- 3-
- 3-

-3-

3_ -

-3- ¢

3-

-4

-3-

3-
3-

3-



ycl ohexyl -urea; 15 ﬂ
[ 3-(4- Am no-7-1i so rc’ 7TH pyrrol o[ 2,3-d] pyrim - carbon Ig phenyl ] - 3-
t ol yl WQ2094/056830 PCT/IBzoosl 05841
[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] py(m di ne-5-car bonyl ) - phenyl ] - 3-(
et hyl - 20 phenyl)-ureas;
(3- Acet yl - phenyl ) - 3-[ 3- (4- ami no- 7- i sofropyl - 7H pyrrol o[ 2, 3-d] pyri ni di ne-5-
arbonyl} phenyl]-urea; 4 25
-(4- Acetyl -phenyl ) -3-[3-(4-am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-
carbonyl) phenyl]-ureas;
1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(4- et hoxy- phenyi.jB-{4pgdrio-BSopropyl-7H- pyrr0i0[2 3 dpyrimidine- 5-carbonyl)-phenyl] 3-(2-ethyl-
1-[3-(4-Amn Wé |sopropyl 7H pyrrol o[ 2,3 pyri m di ne-5-car bonyl } phenyl ) - 3-(
4 rrethoxy ) -phenyl) urea; 4-{3- [3 (4-Am i
no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] -urei do}- 35
benzoi ¢ aci d nethl 3 . (o,
1-[3-(4- l‘D@Am no- 7- 1| %04 ?@%@I—T I%?—?-r%pylri%?ymﬂo[z 3-§fw;?}|?lﬁmgon I)gg?rgl(])sﬁ) phenyl ] - 3-
(2- met hy| SeAPfoRMsAne ')-urea; WO 2004/056830 PCTI|B2003/ 005841 -29
1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

(2-chl oro- benzy| K K = A A

1513 (4 Ani no-7-% éé%ﬁ%% Tigrop T by ouimidine Soxbo 1N henyi ] - 3.
(2-chl or o- 'RPFREVIPPOINESR | ) - ur ea;

1-[ 3-(446Am no- 7-1i sopropyl 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

H&%b?gl_ ioggb ; (Z)bgrt"h é—‘py e(rgljy,) %tﬁ)ro p)ﬁgyﬂbﬁ# ij]éyrlm1d1ne-5-carbonyl)—phenyl] -3-(4-

i ne- 5- car bansthoxy-phenylHutea3- ( 5- chl or 0- 2-nmnethyl - phenyl)-urea;

1-[3-(4- Am no-7-1i sopropyl 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(3-chloro- 15 4-neth nyl ) - a; -

TS A no- 7-BUREI i et PR PRV WERSR) - phenyl | - 3
(4- chl ot®- r@etnei-phénypoesay| ) - ur ea; 20

1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne=5-car bonyl ) - phenyl } - 3-
(3-chl oro-

c
1-
o-
1-
4-
1-
c
1

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(2-
ethoxy-phenyl)-urea;

20 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl}-phenyl]-3-(4-
methylsulfanyl-phenyl}-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3-
methylsulfanyl-phenyl)-urea;

‘

25
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(3-cyano-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(3,5-
30 dimethyl-phenyl)}-urea;

1-[3-(4-Amino-7-isopropyi-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyi}-3-(3,4-
dimethyi-phenyl)-urea;

35 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2,5-
dimethyl-phenyi)-ures;



4-fl uor o- phenyl )-urea; ,

1-[3-(4- Aru,{jg 074/0'<§é39r0p 7H pyrrol o] 2, 3-d] pyri m di ne- 5- qarip@wé3zoopdenyl | - 3-
(4-tert- P pheny )-urea; 25

1-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
i sopropyl - urea,; -28-

1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl } phenyl ]-3-p
henyl - 30 urea; N-[3-(4-Amino-7-isopropyl- 7H-pyrrofo[2 3-dj pyrimidi

ne- 5- car bonyl ) - phenyi j - 4- et hyt - benzenesul f onani de;

N-[3-(4-Amno-7-is L enyl ] -5-
chl oro-2- net hox Qg:?]?gﬁﬂggéﬁ:%&gfi&%ﬂd@ip%ﬁb&]é&g%%@ad&éégg%b@%?_ ﬁ%&kégg%sm
-30- dime hyl -phenyl)-urea;

--[3-(4- Am no-7-i sopr opyI 7H- pyrrol o[ 2, 3-dj pyri m di ne-5-car bonyl ) - phenyl | - 4-
but oxy- benzenesulf . )
N T3 L4 At - 7- 15 G B R PP o P TS e BB -
phenyl ] -2, 8- ddmtwimheﬁyi)mﬁmyl benzenesul f onam de; N-[5-(4-Am

i no-7-i sopropyl 7H—pyrro| 0[2 3-d]pyrimid

Il : F 5 5( Za/ra\%o zg | )7 |23 gﬁé 8@61% i g-lzpe i&%#ﬂﬂgﬁ’!’m'é&%‘ﬁ me— naﬁﬁéﬂyf)%ﬂ? r;']—':&gtr%ophen-

i di ne-5-car bopyk)re®- net hoxy- phenyl ] - 3-(2-fluoro-5-nethyl-phenyl)-urea,;
1-[5-(4-Amino-7-isopropyl - 7H—pyrro| o[ 2, 3-d] pyrim

i di ne-5-carbonyl)-2-nethoxy-phenyl ] - 3-(2-chl oro-phenyl)-urea;

L5 (4 ARno- 711 < i B SprRTbt e oR P Gasbs ‘?IB(P@B?WU')"’"‘?QFPP@PT]oxy
phenyl ] - 3-(3a3§r@ea;hl or o- phenyl ) -urea; 1-[5-(4-Anm no-7-isopropyl - o
H pyrrol o[ 2, 3-djpyri m di ne-5-carbonyl)-2-net hoxy-phenyl]- 20
3-mtolyl-urea;

1- [ 5- (4- Ani no- 7- i stfb-tphminiAisspropt7stmralod;Spileyrimidieecabenatpberyll-p- 2- met hoxy-
phenyl j - 3- ( 3¢yricfbkyl-ties0- phenyl ) -urea; 4 25

1-[5-(4- AqLno-7-isopropyl - 7H pyrrol o[ 2, 3-dJpyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl ] 3-1{2, 4-di chl or o- phenyl ) - ur ea;

N- [ 5- (4- Ami no- 7- i s bii3-GpirhindFHisepropgi7ofBrraold 3pdlpyirimidine-5-carbonyl)-phenyl}-3-o-tolyl-

i di ne- 5- car bogylb) - 2- met hoxy- phenyl ] -

1-[3-(4-Amino-7-isopropyl-7TH-pyrrolo[2,3-djpyrimidine-5-carbonyl)-phenyi}-3-(4-ethyi-
20 phenyi)}-urea;

1-(3-Acetyl-phenyl)-3-[3-(4-amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-
phenylj-urea;

Q

25 1-(4-Acetyl-phenyl)-3-[3-(4-amino-7-isopropyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyt)-
phenyl]-urea;

1-[3-(4-Amino-7-isopropyl-TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-
ethoxy-phenyl)-urea;
30
1-[3-(4-Amin047-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5—carbony|)-phenyl]-3-(4-
methoxy-2-methyl-phenyl)-urea;

4—{3-[3-(4—Amino—f-isopropyl-TH-pyrrolo[Z,3-d]pyrimidine-s-cérbonyl)-phenyl]-ureido}-
35 benzoic acid methyl ester;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi}-3-(2-
methylsulfanyl-phenyl)-urea;



2, 4-di chl or o- benzenes@onam’ de 30

1-[5-(4- Am no-7-i sopr | - 7H pyrrol o[ 2, 3-d] pyri m e-5-carbon g 2-met hyl -p

henyl ] - 3O LBVEE% I or 0- phenyl ) - ur ea; PCT/IB2003/005541

1-[5-(4- Ami no-7-i sopropyl -7Hpyrrol o[ 2, 3-d]pyrimid

i ne-5-car bonyl ) - 2- net hyl - phenyl ]-3- 35 (2-chl oro-phenyl) -urea;

1-[5-(4- Am no- 7-isopropyl - 7H pyrrol o] 2,3 d] pyri m di ne-5-carbonyl )-2-nethyl -p

henyl]-3- mtolyl-urea; WD 2004/056830 PCT/IB2003/005841 - 31-

1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) -2-net hyl -p

henyl ] -3- (2-fluoro-5-nethyl-phenyl)-urea; 5

1-[5-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl ) -2-nethyl -p

henyl ] - 3- cycl Ohe[xyl-AMIrﬁéV -isopropyl-7H-pyrrolof2, 3-d]pynm|d1ne-5-carbonyl}-phenyl]—3-(2-chloro-
1-[5-(4- Am R E Sopr opyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) -2-net hyl -p

. henyl]-3- ﬂ’ el or o- benzyl )-urea; 10

1-[5-(4- Am no 7-isopropyl - 7Hpyrrol of 2, 3-d] pyri m di ne- 5- carbonyl ) - 2-met hyl - p

henyl]-3 (3, 5- dg @Kﬁurﬁt?%%%pypﬂ-ﬁﬁrrro Iiéd]ﬁﬁmﬁﬁﬂe-&carbonyl) ghenyl]-a {2-chioro-

i no-7-isopro rrol o[ 2, 3-d] pyri m di ne-5-car bony met hyl - phenyl ] - 3-
15 (4-chl orfb'%%‘hﬁ er@a

1-[3-(4- Am no-7-1i sopropyl 7H pyrrol o] 2, 3-d] py(m di ne-5-car bonyl ) - 2- net hyl - ph

enyl]-3- (2,4-d . 'y o (2. )

oY) 3 (2 4 LSRRG M SR primitne oo ez anger oo
henyl ]- 3, zsmﬁhﬂﬁh?”yli'lutﬁabenzenes ulion amide; N-[3-(4-Am

i no-7-iwopropyl -7Hpyrrolo[2, 3-d]pyrimid

e 5 car bonyT) - 2o TEhihi- LSRN 7125 L B 28 Ba SR SAESHLEBATTE: 25

i no- 7-i sopriopsthy-phenylurest o[ 2, 3- d] pyri mi di ne- 5- car bonyl ) - 2- met hyI - phenyl ] -
2,4-d ichloro-benzenesul fon amide; N[3-(4-Am no-7-isopropyl-

l(j] ng: (r)ol40 Lét ﬁyfj]‘lb@'r‘é Iéﬁnlgné ru?%ﬁgn%f ﬂ—ipyrro}&z) 3 tﬁpynmlcp X&S—Bargorxl)]phenyl] %Q:s-chloro-

N- [ 5- ( 41%Ami 4wetitylipeph-oeal - 7H- pyrrol of 2, 3-d] pyri m di ne-5-car bonyl ) - 2-fl uoro-p
hen)i J-3- chl oro-4-fl uoro-benzenesul fonam i de; 35

Il dl[ ﬁ e( g ?&Tr Bgn;pl)-sg F\ﬁ%?ds?m&wul-})-&g o% 233-d][LyrrYn|d!ne-5-carbonyl)-phenyl] 3-(4-chloro-

2-methyl-phenyi)-urea;

20 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyl]-3-(3-chloro-
4-fluoro-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyl]-3-(4-tert-

C butyl-phenyl)-ures;
25
1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidirie-5-carbonyl}-phenyl]-3-isopropyl-
urea;
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi}-phenyl]-3-phenyl-
30 ures;
N-[3-(4-Aminc-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi]-4-ethyi-
benzenesulfonamide,
35 N-{3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-djpyrimidine-5-carbonyi)-phenyl]-5-chloro-2-

methoxy-benzenesulfonamide;



(3, 5-difluoro-phenyl) - a; A WD 2004/ 056830 PCT/ 003/ 005841 -32-

N-[ 5- (4- Am no-7-i sopr o’- 7H pyrrol o[ 2, 3-d] pyri m di"™&-5-car bor}'x_l 3 2-chl oro-p
henyl ] - 3WO-289¥4%%100- benzenesul f onam de; PCT/IB2003/005841

1-[5-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-2-fluoro-p
henyl]-3- 5 (2, 4-dichl oro-phenyl)-urea,;

1-[5-(4- Am no-7-isopropyl - 7H pyrrol of 2, 3-"%?[ pyri m di ne-5-carbonyl)-2-chloro-p
henyl]-3- (4-chloro-phenyl)-urea; 10

1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl)-2-fluoro-p
henyl ] -3- (2-chl oro-phenyl)-urea; o

1- [ 5- (4- Ani no- 7- | $idptbprinoTHseRerybi iproini2is-glpyimidiae-psahopdheAYH4-PHom uor o- p -

henyl ] - 3- (4p&aibresardiammgl ) -urea; 15 N-[5-(4-Ami no-7-isoprop)l-7
H pyrrol o[ 2, 3-d]pyrimd 1 ne-5-carbonyl)-2-chl oro-phenyl }- 3-

chl or o- 4-f | uor o- benzenesul f onam de;

N- [ 5- (4- Ami no- 7- i Slepi(dpmino7HsqpyopybT b para®i2i3-gdlpyrinmitioe-Besaboudkr bony|

- 2-chl or ogph > 4efthidras-Ai [hg%% faResl fonam de;
1-[5-(4- Aﬁi ngﬁgﬂy‘, %’opr op;r/ - 7I?I- yrrol o 2, 3- dl] pyri m di ne-5-car bonyl ) -2-chl oro-p

henyl ]-3- (3, 5-dichloro-phenyi)-urea; 25 1-[5-(4-Am no-7-isopropyl-7
I(—I- pyr (rj o:c F[ 2, 3-dj Ny[fsi(mh\dbnas@r@ﬂF?}OﬂWo)o{ZS-d]pyrmi@in@ﬁe.al}bbhyl)&-methoxy—phenyl]—

3, 5-di fl uorQp}k - ur ea: o '
N-[ 3- (4- Ani hgs -‘°:as"1’¥)°p3%%‘6§ﬂe§'§'f9rnﬁ“9'rd?'o| o[ 2, 3-d] pyri mi di ne- 5- car bonyl ) - 2- chl or o- p
henyl j - 2, 4-di chl or o- benzenesul f onam de; 30
N- [ 3- (4- AGi NO- 7- | 3G9 40RMo-TirscpIIDYICHED ol H- Bl riiish-5.GarborfyB-2hAeMbxl-phe L OF -
henyl ] - 2- ché%’ﬁ bepze ef% am i de; ‘ 9
1- [ 5- ( 4- Ami n8 7Y 'FFBV"—’ EVF?’OI o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - 2- met hox )™
phenyl j- 35 3-(2,4-dichl oro-phenyl)-urea;
1-[5-(4- Ami no- 7-i s¢ 8- i hicH-£185 cRenml hoxy-
henyl | - 3- (3. 5-d T o B BB R AN s R 5.
-33- 1- [ 3- (43 AP PheYBI By - 7H pyrrol of 2, 3-d] pyri mi di ne- 5- car bonyl
-4-chl or asphenyl ] - 3-

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
3-{3,5-dichloro-phenyf)}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyl}-2-methoxy-phenyl]-
20  3-m-tolyl-urea; '

1-[5-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-methoxy-phenylj-
3-(3,5-difluoro-phenyl)}-urea;

25 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyil}-
3~(2,4-dichloro-phenyl)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
2 4-dichloro-benzenesulfonamide
30
1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyi]-3-
(2.,4-dichioro-phenyl)-urea;

1-[5-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-2-methyl-phenyi]-3-
35 (2-chloro-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyi]-3-
m-tolyl-urea;



(2-chl oro-phenyl)-ur 5 ,

1-[3-(4- Ami no-7-isopr m -7H pyrrol o[ 2,3-d] pyrim e-5-carbon I_g -4-chloro-p
henyl ] - 3VO 2004/8568%3 0- 2- net hyl - phenyl ) - ur ea; PCT/IB2003/005841

1-[3-(4- Ami no-7-isopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-4-chloro-p
henyl j -3- (4-chl oro-phenyl)-urea; 10

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o 2,“%1-‘dj pyri m di ne-5-carbonyl)-4-chloro-p
henyl]-3- mtolyl-urea;

1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl]- 15 3-p-tolyl-urea;

1-[5-(4- Am no-7-isopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl

- 2- met hoxy- phenY‘!-I'|5=(4-3mﬁr%f—kbmﬁﬂﬁ-ﬂ'hlﬁﬁbb\olz&ﬂ]ﬁﬁimi@l@e-s-_carbonyl)-z-methyl- hengl]-3-
1-[5-(4- Am @(ﬁ- 7r'-' SORk _E%el -&H— yrrol o[ 2, 3-d] pyri m di ne-5car bonyID) - 2- met hoxy- p
nenyl ] - - (AAPTESTIUAREIH e ca

1-[5-(4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl ] -5~. .. 3-{B-:(iRhiHNi o Y LS i ) N
1-[5-¢( 4-5Am' no- 7-‘i( %o(m:?or')yl?ll%ﬁ?gﬁ}ﬁ% %P‘ZO?%S d]F %Wl?lﬁ-gfﬁrg?@)-czarpggyrll{'/ﬂlw)nyl &-Brret hoxy-
phenyl ] - 3-‘(3’8‘9'?1"’@‘1/'75'6%/- phenyl - ur ea;

1-[5-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-

phenyl]- 30 3-(4;pe)l - D ; . ey N A,

1- 5- (4- Ai no- 7- | @g%rag?%’l Pg&}%"ﬁ 718 pisdipl2,3-dpyrimidine-5-carbonyi)-2-methy-phenyl-3

i di ne- 5- car®drfijghiorpbenexeedi- phen) 1] - 3- (3-f 1 uor o- 4- net hyl - phenyl ) -urea; 35
1-[5- (44¢Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-

Lhenyll - 3-(3-ch] 1@ aRRR Ay h-pyrorb i AN E 23 Bo i L AS R g o4
1- [ 5- (4- Ani @&-difiuproahemypyrea7 H- pyr r ol o[ 2, 3- d] pyri mi di ne- 5- car bonyl ) - 2- net hoxy-
phenyl]- 3-(4-chl oro-phenyl)-urea,;

1- (4- Acetyl - pheny] ) -3-[5-(4-am pg- 7-1i | - 7H pyrrol q[2, 3-d rim dine-5-

carbonyl)- 5 2- njéisﬁﬁ%)‘grl?ﬁ(é‘ﬁ%r TWE?%B‘,’“E’?%?{S&E%E"A%W%%?’?%‘Ygﬁi}]ﬁ'b\ﬂ’f}"%W']‘3‘

H pyr r o ®[ A4Shidiomhenyiiuieane- 5- car bonyl ) - 2- met hoxy- phenyl | -

3-(4-di met hyl am no- phenyl )-urea; 10

1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3- df' pyri m di ne-5-car bonyl ) - 2- net hoxy-

phenyq- 3-(3-tri T’ﬁ3d’(')'|ABWPt7h'§‘PWﬁ?YbHS'/‘P [Qﬂ%%d pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
(2,4-dichloro-phenyl)-ures;

20 N-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-2-fluoro-phenyl}-
3,5-dichloro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyi-7TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-2-methyl-phenyl}-3-
chloro-4-fluoro-benzenesulfonamide;

)

25
N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-2-methyl-phenyi)-
2 4-dichloro-benzenesulfonamide;

N-[{3-{4-Amino-T-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyi]-3-
30 chloro-4-methyl-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fiuoro-phenyl}-3-
chloro-4-fluoro-benzenesulfonamide;

35 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-pheny]-3-
(3.5-difluoro-phenyl)-urea;



N-[ 5- (4- Am no-7-1 sopropl - 7H-pyrrol o(2, 3-dj pyrim

i di ne-5-carbonyl)-2-nme Xy-phenylj- 2-chloro-4-fl 0- benzenesul f onam i de;
15 WO 2004/0%830 o PCT/IB2003/005811

1- (5-(4- Am no- 7-1sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) -2-net hyl -p
henyl ]-3- (3, 5-dichloro-phenyi -ureas,;

1-[5-(4- Am no-7-isopropyl - 7H pyrrol o] 2, 3-8} pyri m di ne-5-carbonyl )-2-nethyl -p
henyl ]-3- 20 (3-chl oro-phenyl)-urea; and pharmaceutically acceptable salt,
prodrug, hydrate or solvate of the aforenentioned conpounds. O her specific
enbodi nents of the conpounds of formula 1 include those selected from the

group consi sting qff5(4 Ammo-?-lsopropyl-‘fH Fyrrolo[ 3—d]pynm|drne-5—carbonyl) -2-chloro-phenyl]-

T— [ :235(3I ?m g%@%éﬁ‘{gﬁ@%'{@ﬂ'ﬁ%#wo o d] pyri m di ne- 5- car bonyl ) - phenyl ] - 2,

1-[3-(4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri nm di ne- 5- car bonyl ) - phenyg- 3- (
4-chl oro- phenyl) 7.0 - 7H-oviTolol2 3-d 5-carbonyl)-2-fl '
1-[3-(4- Ami no- |s1t){prégﬁr§/1ﬁ‘g Isoﬁ’mrp 'y % gmo[ d?[ plgyimﬁ?l?ﬁ nga rS(J'E:ya)r four?r ?henmenyl] 3-
(4-chl oro® Zi%éidl‘i propithe )M%Urea 1- [5 (4- Am no- 7-i sopr opyl - 7H— pyrrol of 2,

ng] pyri m di ne-5-car bonyl) 2- met hoxy- phenyl ]- 3-(3, 5-di chl oro-phenyl)-urea;
1-[ 5- (4- Ami no- 7- |so[8t%ﬁ§/",n°'7" WPyl rEpYrosl pdi";’a‘ﬁ’(“’“"" O HEaBoY; zo%hrllciyo)oh?'y'llrgt hoxy-
phenylj- 3- (M-shlcrp-fph@mf)@r%henyl) urea; 0 WD 2004/056830 PCT/ 1B2003/ 005841
-35- 1-[5-(4-Am no-7-isopropyl-7Hpyrrolo[ 2, 3-d] pyrim

Ildl[ ge (2 &ar bonyl }2: [g?i hox -rsopr%yll 7H-3yr§o%’[2 3—8&pynmldlr?é-g cgrlggp)X)-z)-ﬂuoro-ghenyl]-&

i No- 7-1 sopr of3bhiatbippsmyt)ateaf 2, 3- d] pyri m di ne- 5- car bonyl ) - 2- net hyl - phenyl ] - 3-o
5 (3,5-difluoro-phenyl)-urea;

1-[3-(4- Am no-7-isopropyl - 7H pyrrol of 2 yri m di ne-5-car bonyl } 2- net hyl - ph
enyl 13- (2 chl of G- BHERFIp s B  o B A N B oKL &1 ] 2
3-d] pyri m di pectiorophéy)vlea; 2- met hyl - phenyl ] -3- ~..

(3, 5- d|f| oro-phenyl)-urea; N-[5-(4-Amino-7-isopropyl-

H pyrrol o 2, 3-d] pyri m di ne- 5-carbonyl )-2-f| uoro-phenyl ] - 3-

chl or o- 4- f | uor o- béhEdfréaineropenieryk?H-pgrolof2,3-djpyrimidine-5-carbonyl)-2-chioro-phenyl]-3-

N-[ 5- (4- Am n@niérolSMRFEBRAbenébhifeNahi@s;0[ 2, 3-d] pyri m
i di ne-5-carbonyl)-2-fluoro-phenyl]-

N-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-2-chloro-phenyl]-
20  3,5-difluoro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
(3,5-dichloro-phenyi)-urea;

25 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chioro-phenyi}-3-
(3,5-diflucro-phenyl)-urea;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-
2.4-dichloro-henzenesulfonamide;
30
N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2, 3-d)pyrimidine-5-carbonyl)-2-chloro-phenyl]-2-
chioro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d] pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
35  3-(24-dichloro-phenyl}-urea;

1-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl)-
3-(3,5-difluoro-phenyl)-urea;



2, 4-di chl or o- benzenesul f onam de;

N-[5-(4- Am no-7-isopro 7H pyrrol o[ 2, 3-d] pyri m digm- 5- car bonyl ) -2-chl oro-p
henyi]- 20 3, 5-di chl oro™Jenzenesul f onam de;

1- [ 5- ( 4- B¥R 493688 pr opyl - 7H- pyrrol of 2, 3-d] pyri ni di ne- PCHIBAIHIOEH
-2-fluoro-phenyl]-3- (2-chloro-phenyl)-u rea; 25

N- (5-(4- Am no-7-i sopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - 2-chl oro p
henyl ] - 3- chl oro-4-fl uoro-benzenesul fonaﬁrde N-[ 5- (4- Ami no- 7-i sopropyl -

H pyrrol o[ 2,3-d] pyri mid ine-5-carbonyl)-2-chloro-p henyl]- 3,5-difl

uor o- benzenesul fonam i de; 30 N[ 3-(4-Am no-7-isopropyl-7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - 2-chl oro- phenyl ] - 3-

.chl oro-4-fluoro-benzenesul fonamide; N-[3-(4-Ami no-7-isopropyl -

H pyrroi of 2, 3- d] pyidninfoi70 FHIMBlo2; 2d) Sy PE a1} Bhiordhenyl]-3-

chl or o- 4- rret%g )I[B( esul fgobr?gjr%gde ;[OOZE?%S%SO PCT/J{%ZOOS/ d Ml - 36
N[ 3- (4- Ani & hi‘orP? Mﬁa 7H pyrrol 0[2 3-d] pyri ni di ne- 5- carbonyl) 2-chl oro-p
henyf]- 3, 5-difluoro-benzenesul fonam de; and pharmaceutically acceptabl e

alt redrug, h - Q her
:pem f:oc%gnggdl %ﬂé%ﬂ?\% Te'&@tng Frofoti%-dgéﬁh]%@l ncﬁﬂ "g ﬂ ?ﬂg@gl ected
from 5 the (GFRAB-2BHRA-BREHYUER.
1-[5-(4- Ami no-7-i sopropyl - 7H- pyrrol o[ 2, 3-dj py(m di ne-5-carbonyl ) - 2- net hoxy- p

h I 3-(2,4-d I

1B - Ao o 7 1SS P AR P SRBsb Eraoe. RO B AP T -
henyl ] - 3- 1(04-QFBOYQPH¢TM)-UWO phenyl) urea;

1-[ 3- (4-4ym no- 7-i sopropyl - 7H pyrrol of 2,

3=d) pyri m di ne-5 2- et hy| - urea;
1-[ 3- (4- Ami no- 7- .g@'&f&ﬁ%&ﬁ%ﬁ?ﬁ}"%‘rpaﬁab@’%&}lwm‘%Hefﬁ ‘f‘?gb 'ﬂ%ﬂﬁ'? Vg fret hyI
henyl ] - 3- ( 3)-toyd-ared;f | uor o- phenyl ) - ur ea;
N-[ 5- (4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- carbonyl) 2-fluoro-p
henyl]-3- chloro-4-fl uoro-benzenesul f onam de;
i no- 7- i sopr opyl - THEEYATBPEISPPEPY 7By RiPIEd ﬂ@’r'@'%ww -2rmethogepherpheny| | -
2,4-d i ctsl oBg-bwinrenesul f onam de;
N-[ 5- (4- Am no- 7-1 sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-2-chloro-p
henyl j -

yi 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyll-

3-(3-flucro-phenyl)-urea,

20 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi}-
3-(4-fluoro-phenyl}-urea;

1-[5-{4-Amino-7-isopropyl-7H-pymrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl}-

(i

3-(2-methoxy-phenyl)-urea;
25
1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-2-methoxy-phenyl)-
3-(3-methoxy-phenyl)-urea;

1-[5~(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d}pyrimidine-5-carbonyl)}-2-methoxy-phenyi]-
30  3-(4-methoxy-phenyl)-urea;

1-[5-(4-Amino-T7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(3-fluoro-4-methyl-phenyl)-urea;

35 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(3-chloro-phenyl)-urea;



1-[5-(4- Am no-7-isopro

25 3, 5-di chl oro- benzenil f onam de; V
e

henyl ] - 3- wo?s

N-[5-(4-Amn

0919

L5 phenyl ) -urea; 30 PCT/1B2003/005841

I sopr opyl 7H pyrrol o[ 2, 3-dj pyri m di ne-5-carbonyl ) -2-chl or o-

hen)!]-3- chloro-4-fluoro-benzenesul f onam de;

N-[ 5- (4- Am no- 7-i sopropyl - 7H pyrrol o] 2, 3=gj-pyrimid

i ne-5-carbonyl)-2-chl oro-phenylj- 3, 5-d iuoro-benzenesul fonam de; 35

N[ 3- (4- Am no- 7-i sopropyl -7Hpyrrol o[ 2, 3-d] pyri m

I di ne-5-carbonyl)-2-chl oro-phenyl]-3- ch |oro-4-fluoro-benzenes ul fonamid
0 WD 2004/056830 ﬁﬂi-%%é%&@ﬂﬂi Fﬁrz)ro[z 3-d]pynm|dme—5-carbonyl)-2—methoxy—phenyl]—

N-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o

yrim di ne-5-carbonyl )-2-chl oro-

henyl | - 3- chlab(f"ﬁb'ﬂmr%‘ﬁﬂlﬂ)r‘"ﬁ%nzenesul f onani de N[ 3- (4- Am
I no-7-1sopropyl -

3, 5-di fl uoro-benzen I

prodrug, hydrate gr(ﬁs‘&é ny')gffs'(ﬁgg'a@b%géﬁ%&}j gg Olloiz §%@§'ﬁﬁ&ng“§e‘;§ %rbé%)ent

i nventi on %al §dn¢f@¢)@ttpé§ﬂw]¢'r% pr ocess for preparing a corrpound of the fornu
1A, X-L-R3 NH2 / Q NR 2 NN R1L 10 1A orapharmaceutlcally
acceptabl e salt,

substituents of 1%[325 é‘ﬁ‘fﬂff' Q'E%H%répy'd& PM?"&%%’SIB%%&'EQ%‘S% ?'B?&"?’grpr?ﬁf'@ 1

above whi ch 3eawpneatindsnina-giehyrgea conpound of the fornmula 8 wherein Z is

hal o A-L-R3
10

15

20

z /

7H pyrrol o[ 2, 3-d] pyri m di ne-5- carbonyl) 2-chl oro- phenyl] 5

Q NR2 k

-7Hpyrrol o[ 2, 3-dj pyrimd -5-carbonyl)-2-fl uoro-

p
p

€,

o'

| a

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-methoxy-phenyl]- o
3-(3-trifluoromethyl-phenyl)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-

2-chioro-4-fluoro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3~-d]pyrimidine-5-carbonyl)-2-methyl-phenyl}-3-

{3,5-dichloro-phenyl}-urea;

1-}5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-djpyrimidine-5-carbonyl}-2-methyt-phenyi]-3-

{3-chloro-phenyl)-urea; and pharmaceutically acceptable salt, prodrug, hydrate or solvate of

the aforementioned compounds.

Other specific embodiments of the compounds of formula 1 include those selected from

the group consisting of:

25

N-[3-~(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-2,4-

dichloro-benzenesulfonamide;

1-[3-(4-Amino-7-isopropyl-7 H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyi}-3-(4-chloro-

phenyl)-urea;

30

1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(4-chloro-

2-methyl-phenyl}-ures;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-2-methoxy-phenyl}-

3-(3,5-dichloro-phenyl)-urea;

35

1-{5-(4-Amino-T7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-

3-(3,5-diffuoro-phenyl)-urea;

Q



~. NNR 15 8 with a conpound of the fornmula H3N. The present invention

also relates to a pro of preparing a conpound the f or mul a 1B NH2 R2
AL-R3 N+ NNR 20 1 WD 2004/ 056830 PCT/ 1B2 ﬁ§8ﬁ%w:§
phar mac &Y 2e04{05483% ccept abl e sal t, prodrug, sol vate or hyUMEA"% ?"n% eof or

pharmaceutically acceptable salt, prodrug, solvate or hydrate thereof,
wherein the substituents of 1B therein,have the same definition as t he
conmpound of forrmula | above which conprises treating a conpound of the
formula 9 wherein Zis halo ZR2 AL-R3 6:6J NN' Rs 9 wth a conpound
of the fornmula H3N. In one preferred enbodi nent of the processes of the

t i ti d Th t t |
- Bomposi ti on for TR YT HisRv OBk TS P BT avarr Parpen) aPEavafin o
manmal  whi ch{Zbdiphiéraebenyl)ubear apeutical ly effective ambunt of a corrpound of

formula 1, or a pharmaceutically acceptable salt, prodrug or hydrate

. thereof, and a har maceuti cal |l y_acceptable carrier. In one enbodi nent, said
phar maceut i cal c&f’d&ﬂ"ﬂ'ﬁ‘%ﬁ's%m?%?”'pw{”QJQWFE'H'Fe'éf’a@aw@e?rmetﬂ)fﬂ'@?@yﬂﬁs ai d
cancer i5s s@|sadiiueth-gheoyi)-dred)g cancer, bone cancer, - pancreatic cancer,
gastric, skin cancer, cancer of the head or neck, cutaneous or intraocular

15 nel anonm, uterine cancer, ovarian cancer, gynecol ogi cal, rectal cancer,
cancer of the ankl3- (4-Amino-7-|sopropyl-7H-pyrrolo[2 3- d}pynm|dme-5—carbonyl)-2-methyl—phenyl]—3—

{2-chloro-phenyl)-urea;

. 10 1-[3-(4-Amino-7-isopropyt-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-
N (3.5-difluoro-phenyt)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-phenyi]-3-
chloro-4-fluoro-benzenesulfonamide;
15
N-{5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-2-fluoro-phenyl]-
2 4-dichloro-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi)-2-chlore-phenyil-
20  3,5-dichloro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-flucro-phenyl]-3-
(2-chloro-phenyl}-ures;

25 N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-2-chloro-phenyl}-3-

chloro-4-fluoro-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7TH-pyrroio[2,3-d]pyrimidine-5-carbonyl)-2-chioro-phenyl]-
3,5-difluoro-benzenesulfonamide;
30
N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi}-3-
chloro-4-fluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyl}-2-chlore-phenyl]-3-
35 chloro-4-methyl-benzenesulfonamide;



regi on, stomach cancer’iol on cancer, breast cance.ut eri ne cancer,

carcino f | | opfan tubes, carcinoma of the endq;@t,f 2 B00SHd CI noma
of the g§?§i2§&,4m‘3§3§| nonma of the vagina, carcinoma of the vulva, Ho gkin's
D sease, cancer of the esophagus, cancer of the small |ntest|ne cancer of
the endocrine system cancer of the thyragd gl and, cancer of the parathyroid
20 gl and, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
urethra, cancer of the penis, squanous cell, prostate cancer, chronic or
acute | eukem a, |ynphocytic |ynphomas, cancer of the bladder, cancer of the
ki dney or ureter, | r 'IH% T2 Y
neopl asns of the '(\:légpqa LTﬁﬁlgrls\?@% 9”“ olo%@\@ﬁ egcgrg%%%'m%%nwi spi nal
axis tunors3 5Jdrf!a‘i’l’ﬁ-bepﬁenﬁﬁulf@[1@9‘"@d@PﬂﬁhﬁmiﬂeU@aW@?ﬁ?mqW EdeFB@)é'Y@'ﬁterﬁﬁr e of

t he foregoi ng,,mg{esaforg,ﬁe,{tanmnﬁbmdgrred enbodi ment the cancer is selected
fromthe group consistin :

pancreatic, breasb®h eﬁ‘?,"&ﬂg‘; '“‘e 'éé’f)tﬁﬁg ”“gsp"rcfg%‘f"a\'?g'“"ﬂ‘gﬁfrl??%ﬁt rtedcff%g

renal , kiﬁlnetyiegmmabbr&rstmgggfnecol ogi cal and thyroid cancer. In a nore

pref er red enbod R i Gl 51 SSH G Ay AR R SRR .

prostate, breast cer
preferred endbtift- ﬁ@ﬂ@mtph@)@a'fﬁ?er is selected fromthe group conS| sting of
prostate, breast, and lung cancer. In a nost preferred enbodi nent the the

breast cancer is atl brea cang ln a. t preferred enbodj ment
the the |ung cancgfé@'é&'?f% SRepY- éérﬂy"? A gﬁ@&’"@c%&Wﬂfg’% %51%@%

PCT/ 1B200@/ 0B35BdtiuorBghenytiuramot her enbodi rrent, sai d pharnmaceuti cal

conposition is for the treatment of a non- cancerous hyperproliferative o

di sorder such as benijgn h%g asi,a of the k| n 59 @P ﬁl‘l asi s%,‘ or
prostate (e.g., b&H @ PHrGE: rPBV'ﬁé;?W‘P'?[B SiAIRVEBIge S-eatenylig anthybehenyiss:
rel ates to aZphmropteavj-ureal conposition for the treatnent of 5 pancreatitis

or kidney disease (including proliferative glonerulonephritis and

di abet es-induced renal disease) in a mammal which conprises

t her apeuflfcal | y elfétAmieo-EisgerRpy-dH-pyreleladalirvamidie- '-i“éﬁ"?ﬁﬂ‘wétz‘f‘etfﬂkp@”y‘]‘&

phar maceut i c@|s-gmudacshehafdrea;sal t, prodrug or hydrate thereof, and a
pharmaceutically acceptabl e carrier. The invention also relates to a
pharmaceutical conposition for the prevention of 10 blastocyte inplantation
in a mamal whi chNdStfphhised-isepondimyreipPa-dlpyrifidineci-tareonyi8finerophenyll-3- . |

conpound of dréMlagord-beRdenssulbaidigceut i cal ly acceptable salt, prodrug or
hydr at e é{;ereof, and a pharmaceutically acceptable carrier. The invention

also reldates to a pharmaceutical conposition for treating a disease rel ated
t o vascul ogenesi sN{¥-{4agineJdsvpspy-7HrpyaolniRiBadlpyrivdidinghs-caybgnyl)-2digora-phenyl}-
t herapeut i caj b VicRbloSfchtehg u,fg,,%“%@unt of a conpound of fornmula 1, or a
phar maceutical Iy accept ab?e salt, prodrug or hydrate
N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-2-chloro-phenyl}- o
25  3,5-dichioro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-phenyi}-3-
{(2-chloro-phenyl)-urea;

30 N-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl}-3-
chloro-4-fluoro-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-chloro-phenyi]-
3,5-difluoro-benzenesulfonamide;
35
N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chioro-phenyl]-3-
chloro-4-fluoro-benzenesulfonamide;



t hereof, and a pharnma ically acceptable carrie I n one enbodi nent, said
phar maceuti cal conpo onis for treating a dis e selected fromthe
group cOR?WHOHEILT tunor angi ogenesis, chronic infl BRAEIBRPYEEase such
as rheumatoid arthritis, atherosclerosis, skin diseases such as psoriasis,
excema, and scl erodernma, diabetes, di abeti c reti nopathy, retinopathy of 20
prematurity, age-rel ated nacul ar degene?atlon hemangi oma, glioma, nel anong,
Kaposi's sarconma and ovarian, breast, |lung, pancreatic, prostate, colon and
epi dernoi d cancer. The Invention also relates to a method of treating a
hyperproliferative disorder in a_mammal which conprises admnistering to

sai d mammal a t HERdAARinaGisprropy-f ideyralRi2- asipuimidise-5-camendicheitniorahesyl-8or nul a
1, or a phahwrceietigidehiensqmeminadd;e salt, prodrug or hydrate thereof. In 25
one enbodi nent, said nethod relates to the treatment of cancer such as
brain, squanous cell, bladder, gastric, pancreatic, breast, head, neck,
oesophageal , pr d&t%ﬁeﬂmilma'l—'@pwgmy&?H-pYrmiﬂjZ.3-|d19m'{hidine%icdmeyyl)—mmrd»-alnenyl}

gynecol agi oad qfors- E'éﬂz&%ééulﬁﬁﬁ\ﬁﬁé arlarbham,tca@trcalm UG Batt, 3&4&9 of el ates

to the treatnent of a non-cancerous hyperproliferative I sorder suc as
beni gn hypeiPpisSf e gforampationed compunds. ~ nsorijasis) or prostate (e.g., benign
prostatic hyper t‘nﬁmtes(eBPH)rémloB@lsb" helates we atprasess e prépatied @ compoumdnattthed f or

t he treat ment | 1A§ hyperproliferative disorder in a mammal which conprises
adnlnlsterlng aid mammal a therapeutically effective amount of a
conpound of forrmula 1, or a pharnmaceutically ang@ﬂable salt, prodrug or
hydrate thereof, in conblnatlon Wit Rjgpn ant;-tunDr agent selected fromthe
group consisting of, but not limted td nGtotic inhibitors, alkylating
agents, anti-netabolites, intercal nts, growh factor i nhibitors, 35
cell cycle inhibitors, enzymes, topois e i hi bitors, biological
response nodifiers, anti- hornones} kinase/i nhibitors, matrix

met al | oprot ease inhibitors, genetic Nerapgutics and anti- androgens. 0 WO
2004/ 056830 PCT/1B20031005841 -40- The inveyition also relates to a nethod of
treating pancreatitis or kidney disease in a mammal which conprises

adm ni stering to said mammal a therapeutigally effective amount of a
conmpound of fornul . i I r or
varat e t her cof O TREAMECRNEaIR ARiPBES Lo, Bt ARG Ao Yt WRER G

bl ast ocyt e suhgituenisaaiitdnhave the samengafinitionydsi e comppunidsef Sormmite hlabP\@rwlmgh to said
mammal  a .t%ﬁ@ﬁ@d%%blaxeoﬁw&%rmef@ms%twheffemaz ishggpound of formula 1, or a
pharmaceutically acceptable salt, prodrug or hydrate thereof. The invention
also relates to a nmethod of treating dlseaseﬂﬁﬁﬂRﬁed to vascul ogenesi s or
angi ogenesis in a manmmal which conprizes adninistering to said manmal an
effective anount of a conpound of f or a pharmaceutically

acceptabl e salt, prodrug or hydrat 10 I n one enbodi nent, said
nethod is for treatlng a di sease iﬁgect d Rhe group consisting of 4
f'unor angi ogenesi s, chronic infla 'sease such as rheumatoid
%ﬁthrltls at heroscl erosi s, N \
R1
15 8

with a compound of the formula HgN.
The present invention also relates to a process of preparing a compound of the

formula 1B,
NH, g2 \
er-R
N~ ™=
I )
N N
\R1

20 1B



skin di seases such as p, iasis, excemm, and scler ma, di abetes, diabetic
reti nopathy, retinopat of prenaturlty age-rel at eratlon
henanglonﬁ”oémﬂﬂﬁﬁﬂonelanona Kaposi's sarcoma and ovarﬁ%hﬁﬁﬁﬁgg | ung,
pancreatic, prostate, colon and epidernoid cancer. 15 Patients that can be
treated with a conpounds of fornula 1, ang t he pharmaceutically acceptable
salts, prodrugs and hydrates of said conp Bnds according to the nethods of
this invention include, for exanple, patients that have been di agnosed as
havi ng psoriasis, BPH, lung cancer, bone cancer, pancreatic cancer, skin
cancer, cancer of the head and neck tan ous or rao ular pel apoma
uterine cancer, ov@i?dﬁa@%ﬁﬁgpayr@EF@F ﬁewbd@ﬁnﬁﬂ YalH 1O ¢ @aﬁnQF“P d'ch, 20 -
st onach cancepharma&eomaapﬁmeftablé)sataﬁmdmgmeate og hiytieate thegiof, where tbe subsfitueriter i ne
sarcomas, cargc f [WeTs]N C f Lum
carci nona of h 1|§1 tﬁgrle 'nq‘a"é {P%ast?@% ﬁ%ﬁnhat%gf : tuﬁ 20%\'}1 ggﬁﬁadf ?)0? 'qg'gﬁcalgr?bﬁa"vﬁ&? B{Fﬁﬁerfsleé’

vul va), degkﬁemmgdnanmmeqoﬁhﬂ&%ﬂmaﬁ“mﬁemzésmwhagus, cancer of the snal

i ntestine, cancer of the endocrine syften1(eg , cancer of the thyroid,
parathyroid or adrenal glands), sarcofmas oﬂ?soft t ss s, cancer of the
urethra, cancer of 25 the penis, pro ic or acute |eukem a,
solid tunors of childhood, |ynphoc , cancer of the bl adder,
cancer of the kidney or ureter .g:i\gﬁ | call arC|nona, carci noma of the
renal pelvis), or neoplasns of the c ralNnervous system (e.g., ..prinmary
CNS |ynphona, spinal axis tunors, brain stgmagliomas or pituitary

adenomas) .5This invention also relates to a‘pharmaceutical conposition for

i nhibiting abnormal cell 30 growth in a mamgal which conprises an anount dz’
a conmpound of formula 1 ar tically acceptable salt or solvate
or prodrug thereofWm]%“@ﬁﬁﬂFﬁﬁFﬁgﬂn&FﬁﬁHan amount of a chenot herapeuti c,
wher ei n t he anount & ooé ptefesred empmiirneht ofdiad rocessrs\ofithe present nventicnid jis @nd  of t he
chemot her apeut i ¢ ar@e QRN &lisoSle af‘e%tth{ pl')d?mbémhé%l]%rﬂ&)sﬁm e trgﬁdgllont%fog\'t h.

Many chenot herapeutics are present nown 1 n e art. In one e di ment
t he” cherof'®er Bfpemiaiiferates qisordep |"édf‘%‘ﬂmf"r“\’5‘fﬁ‘tcﬁ@pf&ﬁ‘éﬁﬂ‘et'ﬁ?ﬁ§‘f°§'ﬂy siigetve ampydef 2
i nhi bitors, atdpoahd sformgiant s .a p‘héhacﬁiﬁ't@b@bdebﬁsle salt plo@irug @k R¥dralgtharebl, Bhddd i Cs,

growth factor ?ti)afqgéc%:gt O ya’ggelg%%‘e caXngr § opehénpooﬁﬂ‘[ | t, é%a%gdeuéc%‘)m S rn&}ss i%r

i nhi bitors, nodiT L ere
anti - andr ogenbe treaW@nQobaar@eaaeeretncaad B@@@BISOM frmiurmhmwnbem tanger,

further rel at gheleBticReaRBdr Qi Odkirl a&m&w &énﬁ& @brﬁmﬁémlor%éd cAtaRduS of ntraocuﬁﬁmml
whi ch neth d conFrl seis?gadm ni sterjn anount of a (f‘ TT%H#I

of fornuid 1Melgpomp, yerne, Ganch, oxgjan aa%e&éyps °@'°§a|'?°*%f=a%°8r vapeer f s 3wl ug

t hereof, i n cegibnrskmaon cansert tolorecinedri yeast bancerpyterinettaner, rcatdremarob thetfallopiar he
conmpound, sal {pess %%ﬂ&rﬁﬂ% R 8o btrlumh, 'chcﬁoﬁQrm'tﬂ@tcthQ %r&:ﬁo&u@%f rtrﬂedbé’gﬁd

t her apy effectlvelnln bi t1ng abnor mal
Techni ques f ofereRPfPisPe VHIMRy "r’”&&\"aﬁl%ﬁ’aﬁéﬁ%‘"ﬁy 051“@ ‘F’(%?B%Q“F ncel“F% %(rtFe saAl
t hese t echni ifgiesthe cancdd ef the esHoctine dystera pedbtarat the mhytdieglamaly calesicof itHeqehrdtesed n.

The adm Nh§t rﬁéﬂd?@an%r of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the
penis, squamous cell, prostate cancer, chronic or acute leukemia, lymphocytic lymphomas,

cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal
pelvis, neoplasms of the central nervous system (CNS), primary CNS lymphoma, spinal axis
tumors, brain, pituitary adenoma, or a combination of one or mare of the foregoing cancers.

25 In one preferred embodiment the cancer is selected from the group consisting of brain,
squamous cell, bladder, gastric, pancreatic, breast, head, neck, oesophageal, prostate,
colorectal, lung, renal, kidney, ovarian, gynecological and thyroid cancer.

In a more preferred embodiment the cancer is selected from the group consisting of
prostate, breast, lung, colon and ovarian cancer.

30 In another more preferred embodiment the cancer is selected from the group consisting
of prostate, breast, and lung cancer.

In a most preferred embodiment the the breast cancer is metastatic breast cancer.
In a most preferred embodiment the the lung cancer is non-small cell lung cancer.



t he conpound of the i tion in this conbi nation’grapy can be determ ned

as described herein. It is believed that the ounds of fornmula | can
render MMn20A$683k| | s nore sensitive to treatment w tPCHHEPOY QST or
pur poses of killing and/or inhibiting the growth of such cells.

Accordingly, this invention further relates to a nmethod for sensitizing
abnormal cells in a nanmml to treatmet®with radiati on which conpri ses
adm nistering to the manmal an anount of a conpound of forrmula | or
pharmaceutical |y acceptable salt, prodrug or solvate thereof, 15 which
amount is effective in sensitizing abnormal cells to treatnment with

radi ati on. The 'BARRiHFr egpodiment. Sgidbarmacewisal compesitienpis Joithe tregtrpent of avearkod can

be geterm rl%gce?&ﬁ(hw&pg@a&éﬁvé Hi@ordéf%ﬁérﬁaJ%|gﬁlt$|%Fﬂa@,ilamf%siﬁiw{(@ﬁt éb%aaémmts of
such conpoun scri be I vention also rel ates

phar rraceutlpé%ﬁ?at%@r?p%rf'qni%?f bypeﬁrﬁ%@ﬂ-lﬂg abnormal cel | grovvth |n a manmal ,
i ncl udi ng a hunekhe ioenfioni alsmgelstes doreu pharmpéceaticab ngopmsitioroffort the tfearminml af 20 1
as defi fbedhp%hé}}! s B idhe BB a.ﬁqayomea@%r i ﬁne@gk. L and® bBAUOnaREq SO! vat €

t her eof fve inin tein trans erase and a
phar maceut i"e% ﬂrwaawd@ﬁfn&w' whigh ww"mﬁﬁ'%ram Ve gmedi of 2 e9raposad t o 4
phar maceut i ¢ abr@MPOsH i gHamhdeuticallyl Adcbhtade %an%ramhg of Hylira@' B¥debs, idRd 3 mamael

conprising an anp ound of fornmula 1, or a phar naceutlcally
accept abl e B8 ac é’%f’??ﬁ@%b?%?rgp Blodrug thereof, that is effective in

inhibiting 25 diwonvealioncaléd rejatestda madnau;etmharmmesimdncmr lthe preesttioalf e
carrieryqg Tmua%tohﬁyman%@.h%omsﬁmi mcﬁ a) r.ge%tmgraeéu@gg&é&n@ %&r g&gout i cal

sconposition for ng abnor nmal nma ri ses
“am anount d%°ma°‘tf'6ﬁbf8{!ifﬂﬂﬁ bfﬂrapf@nﬁeﬁeah%"va&c lerpalb SIRITUS Y yprate therspfa pdka salt or

sol vat e thqihem{acemcauyaﬂémguédsweeof or an isotopically-Ilabelled derivative
t hereof, and an .Iz;.rmunt mor e substances.s

e é{“’%rf"tl'fm also reFates to arma eut% mP%smoﬁ k‘;{ gfzaqlng (aiﬁlaease related
anti - angi ogenesi s ag gnal ans on
anti prol ffde H@SWIQQ%Q%PBEHQWG@SEHU@Wammalm gogipHses tmraaetpMV effeative | cal
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accept iy e path agéll'é}%ﬁ?éde nkﬂﬁére@égen@atﬁhoﬂéﬁﬂl roh@r gﬁtfma QheldHomal Kap¥ai's
2004/ 056830 PCT/ I?I?dﬁ 03/ 00584Jr otg ) (% Ié 3 ell | ed derivative thereof,
and an anpURICOBP 2 BiEsh "é‘ﬂd’saP‘é{ﬁ%ésp % QEP PSR RINP "% igi ogenesi s
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@ hibitors, 'the compound of formula 1, or a pharmaceutically acceptabie salt, prodrug or hydrate thereof. in
25 one embodiment, said method relates to the freatment of cancer such as brain, squamous cell,
bladder, gastric, pancreatic, breast, head, neck, cesophageal, prostate, colorectal, lung, renal,
kidney, ovarian, gynecological or thyroid cancer. In another embodiment, said method relates to
the treatment of a non-cancerous hyperproliferative disorder such as benign hyperplasia of the
skin {e.g., psoriasis) or prostate (e.g., benign prostatic hypertropy (BPH}).

30 The invention also relates to a method for the treatmént of a hyperproliferative disorder
in a mammal which comprises administering to said mammal a therapeutically effective amount
of a compound of formula 1, or a pharmaceutically acceptable salt, prodrug or hydrate thereof, in
combination with an anti-tumor agent seiected from the group consisting of, but not limited to,
mitotic inhibitors, alkylating agents, anti-metabolites, intercalating agents, growth factor inhibitors,

35 cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-
hormmones, kinase inhibitors, matrix metalloprotease inhibitors, genetic therapeutics and anti-

androgens.
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MVP-7, MWP-8, ecl.fic anpl es of
WP i i bi 1 of SRR T PRITeAY: s Gahd me debetatin, nRBRAE Glomys pBkRRA S 2
13- 0830, and Kepesi'seaignmaand ovwem eeast lang, pandreskic, pisiate. ¢alentand epldermmd cancer.
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m no] - propionic acid
3- exo- 3- [ 4- (A?CquP@B'Pcf'afS‘-h@f?SS&‘y? aprbhyAEtiRs<Qf SPE FYMARHNES  acaerdjag tasthe yretheds obthig] oct a

ne- 3- car box yHvesttioAéiciddd) yoil exampipatients ¢HakRyavé Bien diagnosed as having psoriasis, BPH, lung
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i no] - propi offf Q'B ?)ﬁ}g 135 S 0 531 é"%’@g'}neBéU{? 5@8&3'0'" 3 o B!

carcnnoma of the vagina or carcmoma of the wulva), Hodgkin's disease, cancer of the

esophagus, cancer of the small intestine, cancer of the endocrine sysiem (e.q., cancer of the o
thyroid, parathyroid or adrenal glands), sarcomas of soft tissues, cancer of the urethra, cancer of
25 the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood, lymphocytic
lymphonas, cancer of the bladder, cancer of the kidney or ureter (e.g., renal cell carcinoma,
carcinoma of the renal pelvis), or neoplasms of the central nervous systern (e.q., primary CNS
lymphona, spinat axis tumors, brain stem gliomas or p_ituitary adenomas).
This invention also relates to a pharmaceutical composition for inhibiting abnormal cell
30 growth in 2 mammal which comprises an amount of a compound of formula 1, or a
* pharmaceutically acceptable salt or solvate or prodrug thereof, in combination with an amount
of a chemotherapeutic, wherein the amounts of the compound, salt, solvate, or prodrug, and
of the chemotherapeutic are together effective in inhibiting abnormal cell growth. Many
chemotherapeutics are presently known in the art. tn one embodiment, the chemotherapeutic
35 is 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, e.g. anti-androgens.



-43-

4-[ 4- (4-chl or o- phenoxy) nzenesul f onyl am no] -t et ra.ir 0- pyran-4-carboxylic
acid hydwoxyaises) (R) PCT/IB2003/005841

3-[4- (4-chl oro- phenoxy) - benzenesul f onyl am no] -t et r ahydr o- pyr an- 3- car boxyl i c
acid hydroxyamde; 5 (2R, 3R

1-[ 4- (4-fluoro-2-nethyl -benzyl oxy) - benzeHesul f onyl ] - 3- hydr oxy- 3- net hyl -

pi peri di ne-2-carboxylic acid hydroxyam de;

3-[[4-(4-fluoro-phenoxy) - benzenesul fonyl ] -(1-hydroxycar banoyl - 1- met hyl - et hyl
)- am no] - propionic acid;

3-[ [ 4- (4-fl uor o- prrsnioxentierb &rthemieiates fto yinpthédl idnyishitstng cabnbamad welk yewtralnyalr o- pyr

an-4-yl)- 1 gmq r bfipek da tor
3-exo-3-[4- ?9. ﬁglhocnp r?g% benzenrlllg'gﬁ ?g 9 “Te i T] a§ a(gn)?gmb‘)f 8?8?%“’? 1] oct a
ne- 3- car boxXgmua her a Phaymaestyeaty aceptable salt or solvate or prodrug thereof, in comblnatlon

3- endo- 3- [ 4-ith- rB&n%th&WQﬁéfthﬁhzﬁrﬁ&ﬁﬂ'of mayd irfa0 ka8 seiate R Bkl i8-if - |
] oct ane- 3- car

LOPa2 (4 5 uapubprimony, Tecndbinotis F%ﬁ?%cmw L e T
aci d hydr oxwyawhale ; Teatwiquek dorneiodnudiéring  rhdiatiac disgpapydre keawrt i the cirts ahd/ thess  of

sai d COWPOUQ%nhG%sCML{BQd Al thd 95rﬁﬁﬁ#aﬂorq-th%@aﬁyé%s%ﬂbmeﬁéﬁ dﬁ%&;@aﬁ %&% of

transduction i n tors, such t can in er mal

growt h fact die FRRONEG P the invensiae ésfh'Ss‘i?m'?'ﬂa%mE@mw cay berdetesmined as dE@bed

ant i bodi es, hnargh.nol ecul es that are EG-R inhibitors; VEGF (vascul ar

endot helhal gr om tor) i |b| tg og?or VEGF re tors..an m)l ecul es
t

tQat can 1 nhibit 'p'\?f eved ‘H‘“ %Iggm Qs |1o°?rb|[e er 13:'}?"3%! oc?

ecep
nmol ecul es orsemﬁvewvmmerﬂ wétle radiatien fpbpl{rmses efrlﬁﬂlm anéloephlbmng the gromrﬁatpfpheh

HERCEPTI NTMLfise %@&rﬁiﬁﬁly, tflllélfﬁverﬁ]&n Ak %I%to%rrﬁélﬁécﬁﬁpsensiﬁzn? a@ﬁbr\’rfa%é]& fva USA) .
25 EGFR inhi bitors are descri e in 970 (published

Ty o T sy o et i R B R R SO RASE POl IRsiegaB P e AR Aount
(published bfiawampodd,of idath 1 aptarmbodutieaty Stabmblefsak,qmbdray drsbivatidhéresrsued
May 5, 1 8 C t h S wengLon as
descri be here| ngn%&gg I nhi 881 S%ES'%B %B‘?\mﬁéﬁ?ﬁlgeo %ttm%re n(r)}%d'%'tlp% teoe to,
the nonocl mnmﬁﬁhmmpe@dcﬂ%ormafanm thisTapthod capete determingsh @cmydinatedhe

| ncor por at egndahs fiPUscdRaiNg KifeciNRWMHAAK of SdSom P&:sE!éEcr{bé@gae;hx/Oell Cenesys),
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o Amandal e New3 dhienton a@%}@%ﬁﬁ&%@ﬁé@%ﬁ@%ﬁﬂ‘a §of foc e B RIS 8 505
ZD- 1838 and gmztlll&wnﬁmalr indetirgceaumarktonp@sing divaraeunt ef)g conwundlcwfecdiﬁau?zsl%

(Novartigy, ; gpe-:g%ezﬁe% éﬂé@é’ %F b ?ﬁgrmagﬂtlga% éogﬁgﬂ af‘)prod tﬁf%rléﬂ%% eof,
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(Boehri nger Mannhmisihvention further relates to a pharmaceutical composition for inhibiting abnormat

” cell growth in & mammal comprising an amount of a compound of formula 1, or a

L pharmaceutically acceptable sait or solvate or prodrug thereof, that is effective in inhibiting
25 abnormal cell growth, and a pharmaceutically acceptable carrier.

This invention also relates to a method of and to a pharmaceutical composition for
inhibiting abnormal cell growth in @ mammal which comprises an amount of a compound of
formula 1, a pharmaceutically acceptable salt or solvate thereof, a prodrug thereof, or an
isotopically-labelled derivative thereof, and an amount of one or more substances selected

30 from anti-angiogenesis agents, signal transduction inhibitors, and antiproliferative agents.

This invention also relates to a pharmaceutical composition for inhibiting abnormal cell
growth in a mammal, including a human, comprising an amount of a compound of formuia 1
as defined above, or a pharmaceutically acceptable salt or solvate thereof, that is effective in
inhibiting famesyl protein transferase, and a pharmaceutically acceptable carrier. ‘

35 This invention also relates to a method of and to a pharmaceutical composition for
inhibiting abnormal cell growth in a mammal which comprises an amount of a compound of
formula 1, a pharmaceutically acceptable salt or solvate thereof, a prodrug thereof, or an
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emonstrate arthralgla More preferred, are those that selectively inhibit MMP-?. and/or MMP-9

relative to the other matrix-metalloproteinases (ie. MMP-1, MMP-3, MMP-4, MMP-5, MMP-6,
MMP-7, MMP-8, MMP-10, MMP-11, MMP-12, and MMP-13).

Some specific examples of MMP inhibitors useful in the present invention are AG-3340,
RO 32-3555, RS 13-0830, and the compounds recited in the following list:

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclopentyl)-amino)-
propionic acid,

3-ex0-3-{4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclof3.2. 1loctane-3-
carboxylic acid hydroxyamide;

(2R, 3R) 1-{4-(2-chloro-4-fluoro-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-
piperidine-2-carboxylic acid hydroxyamide;

4-[4—(4—ﬂuoro-phenoxy)-benzenesulfonyiamino]-tetrahydro-pyran—4-carboxylic acid
hydroxyamide;

3-{{4~(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl)}-amino]-
propionic acid;
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United States Patent 5 7,305 (issued March 2, 19 , Which are all hereby
i ncorporated herein i heir entireties by refer . ErbB2 receptor

i nhi bi t owe 20&ii56830i N t he present invention are also desenBaesiésgsinited
States Provisional Application No. 60/117,341, filed January 27, 1999, and
in United States Provisional Application No. 60/117,346, filed January 27,
1999, both of which are 35 incorporatedd4d-n their entireties herein by

ref erence. The erbB2 receptor inhibitor conpounds and substance descri bed
in the aforenenti oned PCT applications, U S. patents, and U. S. provisional
applications, as well as other conmpounds and substances that inhibit the
erbB2 receptor, &pEr4ssioroysetbxylitehzenbaufonigang)tetahyddgyrii-eeebdxylicnveasd on in
accordance 'Fobahh .present invention. . 0 WD 2004/056830 PCT/1B2003/005841
-45- The comr%gou“ﬁ of the invention can also be used with other agents useful
in treating abri® gdd-(4cbioro-ghepptyhbenzensstoayiaminpietetrativirg-pympurs-caboxic agid ed t o,
agents capaiuex@mi@ihancing antitunor imune responses, such as CTLA4

b ocki g CTLAA, G SRET i Er el A0rbd S TSy Ao Py FER Y 5
pr ot gi n trgxmriéinaee;aibnmidﬂcﬂmcoxwrrdda: he | : ke. Specific CILA4 anti bodi ez t hat
Satos Provi i orar R HRbna M QIR H R B E RIS o) i ch

i s i ncor poraig}PIRPIoPEREence in its entirety, however other CTLA4
anti bodi es can be[4igemioiophbitay)tensedasulfoMMEhidokycdddneiy-BRdhydrapHarashesi s
agents, 14 ncé u"(]:Ici)_n% io%%t ciQ-Ot limted to, Cl-1040, C -1030 and C 1. 10 994
“(all of he"i'orlgglpng rir'zer, Inc.) other COX-11 inhibitors, other MW

hi bi tors, ot he¥ewrit-H-(4-Gap-pheroxidgnhzesesifonyaming-8 oxabigfclof hHoectafetct or s of
vascul ar i zadahRRyie 88d Bjdpdkydifiaélsed in the present invention. The subject
i nvention al so 1ncl ”2{13 Ae@_'ot o&}feca%g-l abel | ed] c_orrpoung%, which are
i dentical to thoS®PEIHELITRPIegPPezenesyonylgpinelfisoxeiqyciold 3110688 nor e
at ons ar e raappoayie dcithpydrdkparaide; ahdm havi ng an atomi ¢ nmass or nmass nunber

differepy from the sqa.@m.Lfammﬁo@f-béﬁ%é%smfanyggmzlaﬁa@hwo.apém%ag&gpq L

Exanpl es of isotopes that can be i1ncorpora nto ~ conmpoun
i nventi on iMNEP¥ED4es0t opes of hydrogen, carbon, nitrogen, oxygen,
phosphor ous, f| umgiphemacaliticty adceptable salisanadsolditbs oBkhid daddpoudddC, 15N, 180, 170,
31p, 32p 35S 18F nd | . res | . ng of . t he. present
i nventi on, prodr%%os oﬁréc_ﬁ_)ggwu'gﬁcfg %fs%ﬁgp%’%gc"ﬁfﬁﬁ%ﬁéﬁ '?/Sdg%t'@gb Ela”frsé 4% of
sai d conpourgesis dat 6an ishibitl EGFB denidpsmalidresth dentar aeeeptotigespanes esnsh ok SRR _
i sot opeso a%ﬂ{dse_@,t BeF %,ﬁraémel. %n@{mﬁl%lgl.ﬁésdﬁ{ap'ﬁe @’(%RVWn]biBItcﬁs;t VeGP e ulgf t?! S
I nventi on. rtaln isotopicall]y-la e ounds e present iInvention,
for exanpl €neolpgi! grP‘ﬂ‘B(Sacgﬂﬂ 'EWL'%éﬁ:l ingb"[’ﬁ \’/%&?g%‘FBtB@sangﬂﬂs‘Fc%g Bgf candic are
i ncor por at eEGFanrd erbBZ wekeptor inhibitors asudh es organib sivleaties driastthogiesl that bindotatiheon
assays. Tridgal F‘ege thr, Gor: exahiple2 MERERPRA™ YGendntden; k466 shif lRCSaRligo2
particul ar I@/ﬂ{gre orred for Phéi r ease of ](gr epar at I on ang deﬁ%gct algt::%l ty.
Rurther, s MauUséh with '
25 EGFR inhibitors are described in, for example in WO 95/19970 (published July 27,
1995), WO 98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and
United States Patent 5,747,498 (issued May 5, 1998), and such substances can be used in the
present invention as described herein. EGFR-inhibiting agents include, but are not limited to, the
monoclonal antibodies €225 and anti-EGFR 22Mab (ImClone Systems Incomporated of New
30 York, New York, USA), ABX-EGF (Abgenix/Cell Genesys), EMD-7200 {Merck KgaA), EMD-5590
(Merck KgaA), MDX-447/H-477 (Medarex Inc. of Annandale, New Jersey, USA and Merck
KgaA), and the compounds ZD-1834, ZD-1838 and ZD-1839 (AstraZeneca), PKI-166 (Novartis),
PKI-166/CGP-75166 (Novartis), PTK 787 (Novartis)) CP 701 (Cephalon), leflunomide
(Pharmacia/Sugen), CI-1033 (Wamer Lambert Parke Davis), CI-1033/PD 183,805 (Wamer
35 Lambert Parke Davis), CL-387,785 (Wyeth-Ayerst), BBR-1611 (Boetringer Mannheim
GmbH/Roche)}, Naamidine A (Bristol Myers Squibb), RC-3840-1t (Pharmacia), BIBX-1382
(Boehringer Ingelheim), OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USA),
VRCTC-310 (Ventech Research), EGF fusion toxin (Seragen Inc. of Hopkinton,
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Cranst er de. Mer® & 998 WO SZISRERS Publherl SERICTIRAT dPr 1997 NEL87/4506 fupisped Jine
i ndi cat ed, nmeaN®OTIRVET 88/54093 (pLblisiéd Patemberd),1998) Wi dsjoagsd (peblieheddancay 28, or

Dt ot oo B RO o e et LR o2 T
her ei n, ref el of whighhare dcorpgfatedrheesin in dheirpptiretigschyt riefgrpned. sOtivef premblasmfsdinat el vy
above. The tgpdBifichAHEE inhBRors $86uINE IR fleserln@STtioR aReivieS CitRA! 1RAL S KirkBRANS
Ly oo oeAr PRt s sl il S LBl 1 pchedt s ™
means sat ur afFeshcisem nOalikiraiat ahy dingioaynizone rssthetil sbdegme nigors t Ribozyhie, (Boptdet,c or
branched rmoi %io?aﬁo) §ﬂ:l' &iébﬂl(ﬂér;'vil%f E4Rornia). These and other VEGF inhibitors can be used
in the present invention as described herein.
ErbB2 receptor inhibitors, such as CP-724,714 (Pfizer, Inc.}, GW-2016 and GW-282974 o
25 {Glaxo Wellcome plc), and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of
The Woodlands, Texas, USA} and 2B-1 (Chiron), can furthermore be combined with the
compound of the invention, for example those indicated in WO 98/02434 (published January 22,
1998), WO 99/35146 (published July 15, 1999), WO 99/35132 (published July 15, 1999), WO
98/02437 (published January 22, 1998}, WO 97/13760 (published April 17, 1997), WO 95/19970
30 (published July 27, 1995), United States Patent 5,587,458 (issued December 24, 1996), and
United States Patent 5,877,305 {issued March 2, 1999), which are all hereby incorporated herein
in their entireties by reference. ErbB2 receptor inhibitors useful in the present invention are also
described in United States Provisional Application No. 60/117,341, filed January 27, 1999, and in
United States Provisional Application No. 60/117,348, filed January 27, 1999, both of which are
35 incorporated in thelr entirefies herein by reference. The erbB2 receptor inhibitor compounds and
substance described in the aforementioned PCT applications, U.S. patents, and U.S. provisional
applications, as well as other compounds and substances that inhibit the erbB2 receptor, can be
used with the compound of the present invention in accordance with the present invention.



may include an option car bon-carbon double or tgmole bond where said al kyl

group conprises at | t two carbon atonms. It is derstood that for cyclic
noi et i ewoadood/esasie t hree carbon atons are required i n saiwkBaswbssgroup. 0 25
The term "al kenyl ", as used herein, unless otherw se indicated, neans

straight or branched chain al kyl noieties having at | east one carbon-carbon
doubl e bond. Exanples, without |imtat#bn, of alkenyl groups include
1-propenyl, 1- and 2-butenyl, etc. The term"al kynyl", as used herein,

unl ess ot herw se indicated, nmeans straight or branched chain alkyl noieties
having at | east one carbon-carbon triple bond. Exanples, wthout 30
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pyrrolidi nagd 5. respeativeiyrpl Gompouads qfrethbemwnhe‘tvenﬁmy@mdmggrtbelpoii sand
thi azo'?.’ﬁl ' pﬁé?m%%ﬁ&\l)‘?acceptable salts of said compounds or of said prodrugs which contain the
aforementioned isotopes andf/or other isotopes of other atoms are within the scope of this
invention. Certain isotopicafly-labelled compounds of the present invention, for example those
into which radioactive isotopes such as *H and **C are incorporated, are useful in drug and/or
- substrate tissue distribution assays. Tritiated, i.e., °H, and carbon-14, ie., **C, isotopes are
' 25  particularly preferred for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium, ie., °H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-ife or reduced
dosage requirements and, hence, may be preferred in some circumstances. Isotopically
labelled compounds of formula 1 of this invention and prodrugs thereof can generally be
30 prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples
below, by substituting a readily available isotopically labelled reagent for 2 non-isotopically
labelled reagent.
The compounds of formula 1 and their pharmaceutically acceptable salts and solvates
can each independently also furthermore be used in a palliative neo-adjuvant/adjuvant therapy
35 in alleviating the symptoms associated with the diseases recited herein as well as the
symptoms associated with abnormal cell growth. Such therapy can be a monotherapy or can
be in a combination with chemotherapy andfor immunotherapy.
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asynnetrlc ce and t ore exist in
The term “alkenyl’, as used herein, uniess otherwise indicated, means straight or

branched chain alkyl moieties having at least one carbon-carbon double bond. Examples,
without limitation, of alkenyl groups include 1-propenyl, 1- and 2-butenyl, etc.
The term “alkynyl”, as used herein, unless cotherwise indicated, means straight or
branched chain alkyl moieties having at least one carbon-carbon triple bond. Examples, without
30 limitation, of alkynyl groups include 1-propynyl, 1- and 2-butynyl, etc.
The term "alkoxy”, as used herein, unless otherwise indicated, means O-alkyl groups
wherein "alkyl" is as defined above.
The term "aryl" or “aromatic”, as used herein, unless otherwise indicated, means an
organic radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as
35 phenyl or naphthyi.
The term "cycloalkyl", as used herein, unless otherwise indicated, means an all-
carbon monocyclic ring. Examples, without limitation, of cycloalkyl groups are cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl.
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diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-

pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,

C dihydrothienwi, dihydrofuranyl, pyrazolidinyi, imidazolinyl, imidazolidiny, 3-
25 azabicycle[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of
aromatic heterocyclic groups are imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
tetrazolyt, funy, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinoliny,
isoguinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl,
phthalazinyl, pyridazinyl, triazinyl, isocindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyi,

30 furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, benzof1,3]dioxolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. The foregoing groups, as derived

from the compounds listed above, may be C-attached or N-attached where such is possible. For
instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-attached).

The phrase "pharmaceutically acceptable salt(s)", as used herein, uniess otherwise

35 indicated, includes salts of acidic or basic groups which may be present in the compounds of
formula 1. The compounds of formula 1 that are basic in nature are capable of forming a wide

variety of salts with various inorganic and organic acids. The acids that may be used to prepare



sequence for preparing npounds of the present in tion where Qis a
carbonyl group 10 (C= and RZ is a hydrogen aton@l}. ad XOo Xd QA -
6 NOZ | WolotN/Ne$SoN N 2 H3 R4 R NHZ QA NHZ QA spd¥aB2oIRossit N R R
5 1 Schene | Conpound 2 (X =H, Br or t) may be prepared according to
literature procedures, for exanple, described by Townsend at al: J. Med.
Chem 1990, 33(7), 1984-1992 or by Ugark#&s- 15 at al: J. Med. Chem 2000,
43(15), 2883. The group R in conpound 3 nmay be H, al kyl, cycloal kyl,

het er oal kyl , heterocyclic, aromatic or heteroaromatic noieties with or

w t hout additional substituents chosen fromone or nore of the follow ng
entities: hya{aﬂﬁédeut.oaﬁmwtabne R aaditionsalisdfisticht t@dnc@ammndsabflfofrhmaomé tmhé&yl

het 3 |1, bt
ol Kyl at 1 on ohedom aepr i RAL Lo bR e B ARR B e oG Pabe Shors,
hal i de, or vsushas Methydmdibmide, dgdrobromide,| hydmiodide itrate, sififate disulfate, phospretec agid be

f d
descr bed oy oGl sgfiefina At S e S e Sl ISR ouna

3 (X = Bry niliprissie, cassoidnlee Sueiale. (Tmpipale.caentisiigie. (fiymagstee Gluceates  gipgarpnateor
?ﬁgﬂ e, N- badcyfardté,hi UbRTiate, ANbET26:8,i % glgmémamt nefitdnhedfforials, rare;rréhé&awnare

, at a te ur.e o or r
fol | owed by G9EXeRigiat; Pﬁ°'§%‘8§}r'f°'§'§e§| andy paflodlé Q—%ccﬁ iRty .

preferred acydphibpatel saltes or Wenrei b ami des usual |y have the acyl group

attached direct! yyidie mpuRdPdr kife iRIUBLYhAt Areachidin nﬁ&éb%ﬁ&ﬁl@m féhmr@;' Hab®
be attached dlrectlyto I” noi ety

group or protected am no group na

at vari ou‘g ?F'SV@‘ZUG’EP@B%'S@B‘PW%'I ESBRAID BRYenSt Wp??o%flsf’f"bﬁ@ts' ude the
indirectly adikafioieea ot diabnegsarta metl datts &3 maticiiodyt e sodiunuasbiotissiledalear bon cha
at various posit{ongy, gwﬁs%( tﬁ%gﬁ?énﬂnyen%n hdvE a%en‘?c*ﬁeﬂ{e dat‘?.d %fe?!gh%x.{;ﬁn an

unsubstituted five or aromati c
hal ogen, al kdfigrent eggntiameric and |dasieregneiifyerm: V%ﬁ'ﬂ‘(ﬂﬂ@on TB'G?P fq bayseaf Alipstigal ng. 5
The chl ori nesghérsnand seRoBOHESE oﬂmﬁ'&:)ﬁmb&rﬁelaf e Qfesshtt ifveRtond Bhd MixELrSURerByf,
;:‘Sagﬁgi%r nd%tﬁ%ll ﬁﬁ%%ger&gcaWcompo% ns an dordso )c(> p eatr%ént %a?\r%%g %%p}og con%g‘ur €
them. The compounds of formula 1 may also exist as tavtomers, This invention relates to the
use of all such tautomers and mixtures thereof.
This invention also encompasses pharmaceutical compositions containing and
methods of treating proliferative disorders or abnormal cell growth through administering
20 prodrugs of compounds of the formula 1. Compounds of formula 1 having free amino, amido,
hydroxy or carboxylic groups can be converted into prodrugs. Prodrugs include compounds
wherein an amino acid residue, or a polypeptide chain of two or more (e.g., two, three or four)
amino acid residues is covalently joined through an amide or ester bond to a free amino,
hydroxy or carboxylic acid group of compounds of formula 1. The amino acid residues include o
25  but are not limited to the 20 naturally occurring amino acids commonly designated by three
letter symbols and also includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-
methylhistidine, norvalin, beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, omithine and methionine sulfone. Additional types of prodrugs are also
encompassed. For instance, free carboxyl groups can be derivatized as amides or alkyl
30 esters. Free hydroxy groups may be derivatized using groups including but not limited to
hemisuccinates, phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery Reviews, 1996, 19,
115. Carbamate prodrugs of hydroxy and amino groups are also included, as are carbonate
prodrugs, suifonate esters and sulfate esters of hydroxy groups. Derivatization of hydroxy
35 groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyi group may be an alkyl
ester, optionally substituted with groups including but not limited to ether, amine and
carboxylic acid functionalities, or where the acyi group is an amino acid ester as described



group is then reduced the am no group to furni usi ng procedures
famliar to thoses s ed in the art. Conpounds the present invention
may be &0 aPHO683Y treatnment of 5 with acid 10 chl ori BET/IB03/eAT641 chl ori de,
i socyanate, or subjecting 5 under reductive alkylation condition with

al dehyde or ketone, or coupling conditions with carboxylic acid. Protocols
for all such chenical treatnment / convé¥sions are well established and are
famliar to those practiced in the field. The reagents used in these
procedures may have their reactive functional group attached directly to an
aromatic noiety, or indirectly through a Cl to C3 saturated or 15

unsat ur at edabewe, Bog alsth eaempassedra frodags of thisHae are dasanibert iar/o Mad.i @mm)iwsq; I n
cases wheresqng, FHHihds dEH'a%B%e'cﬁn%ﬁéd & arhi E'é‘é %uifoﬁérﬂﬁég ar phtog'ﬁl‘noﬁé

moi ety may be a five or six nenbered ring, with one or nore su uents of
hal ogen, 1 offkyf thasg prodrugmgpjgiies QFY(BR%YP%’atGQGHPE I’G'Hﬂ'r'g fut net fimiter! tq ethaer, @F""e
unsubst i t ut &d carpkyic acldiusctianakitet i ¢ noi ety may al so be fused with ot her
aromatic.ring structures. In cases where these reagents are not readily
comercially 20 available, the reagents nay be prepared using protocols well
established in the field, or QetaledBes ehtionpr esent i nventi on may be

specifically synihe §én¥;ﬁ)qnd§ binﬂleaﬂbréferp &veMn ”{15 Qa?éj $eadflﬁmebér@& ?rﬁlné) §

practice in the field, for conver to Its car banat e,
and s ubseq%a%‘rvn?fméﬁfwl%o *P% %’fﬂ?%'aﬁ%ﬁ At %e%@%tratﬁﬁ ? E‘PW?&?' sydhefic t he
acyl chl orisgeerse forhy@epating eonbpmmsjefsthamentnn\ainm whete 2 Bea darbaiyl group
functi or,'b'il | gﬂ&&hlgglhyup%g’n p, onb- substituent at various positions of
an aryl . i)s case oun s ‘of the present invention nmaybe obtai ned
Vi a Suzuk| coupla;mg 51(5| ng aryl angl heteroaryl borenic geads, or
Castro-Stevens cpuplyng using s ted term nal aI ynesio, The boronic

acids and the mey—be at |ach dN o -a—pasop i onal -greawps, for
exanpl e ami dell s nam de, ur m ne. B s of the present
i nvention where N i é\{ a net hyl ene gr oubg(Q CHZ) ey a prepared through

reduction of the qprﬁespondlng car gonyl conpound (Q4 ) usi ng protocols
well known to those practice the art, for exanple the Wl ff-Kishner
conditions or its nodified version, the Huang M nion condition. Conpounds
of the present i entlgn where Qis a ﬁﬁlfur Alnker (Q=9S) my be prepared
35 through a nodj fie hhp-UIInan coupling fBf “2—wPth various aromatic
thiols. The ar o\ t hi oFs enp| oyed e functionalized with a nitro-
group at varioQTs‘~I tions of the ardmat]c iety and the nitro group is
subsequent |y marNpulfat ed t hrough a syns est sequence simlar to the one WO
2004/ 056830 PCT/ | B20B3/ 005841 -51 outllnedkln Schene | to obtain conpounds
of the present inveéntion; or the aromatictthiols may be functionalized with
the proper noieties already in place sosagﬁk1the thi o-U | man coupling
dlrectly furni shes conpounds of the present invention.
p Compoun 2 (X = H, Br or 1) may be prepared according to literature procedures, for
At example, described by Townsend et al: J. Med. Chem. 1990, 33(7), 1984-1992 or by Ugarkar

15 et al: J. Med. Chem. 2000, 43(15), 2883. The group R' in compound 3 may be H, alkyl,

cycloalkyl, heteroalkyl, heterocyclic, aromatic or heteroaromatic moisties with or without

additional substituents chosen from one or more of the following entities: hydroxyl, atkoxyl,
amino, substituted amino, alkyl, cycioalkyl, or heterocyclic moieties. Compound 3 is usually
obtfained via a simple alkylation of 2, using for example, NaH/DMF in the presence of alkyl
20 halide, or via a Mitsunobu reaction. Introduction of halogen atoms can be performed on either
2 or 3 using literature procedures, for example, described by Townsend et al: J. Med. Chem.
1990, 33(7), 1984-1992. Compound 3 (X = Br) may be converted to 4 (Q is C=0) by
treatment of 3 with, for example, n-butyllithium in an aprotic solvent, such as tetrahydrofuran
(THF), at a temperature of about -78°C for a period of 0.5 to 1h and followed by treatment with
25  an acyl chloride (BCOCI!) or Wenreib amide. The preferred acyl chlorides or Wenrelb amides
usually have the acyl group attached directly to an aromatic moiety (A = Ar). Furthermore, a
hitro group or protected amino group may be attached directly to the aryl moiety at various



Compounds of the prese I nvention where Qis a su xide (Q = SO or
sulfone (Q = 5 S2) be prepared through an ox tion of the

cor r esporMDrgoeastsier | i nker conpounds (Q = S) using, fRCEEBRBYWSEYyone".
Al ternatively, conpounds of the present invention may be prepared via schene
2, where conmpound 2 may be lithiated wth n-BuLi and quenched with a
substituted benzal dehyde to furnish an #%ohol 6. The al cohol may be then
oxidized to 7 the correspondi ng ketone using 10 nethods famliar to thoses
skilled in the art. The ketone 7 thus obtained nay be converted to the

bi sam no conpound 8 using protocols simlar to thoses for the conversion of

4 to 5 outl i pestianp, ordudirecty ataches tredeh 3= biodeiosasated ar ynreiwated caronoghaint
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i ndi vi dual di astereoners on the basis of their physical chem cal

di fferences BY"8%R WEFE known to those skilled in the art, for exanple, by
chr omat ogr aphy or Jofrpoinds rudilthec prgsdné ifverstiah i nsay. beEolataibed be freatmant &fe5 sdth acidt ed

by converting t ' I | A ' ' X1 by
bactton 8 ¢ B, sFOATCAGTR sdoiald, bt Sibicollh hoh B3GRl Ao Sty o
separ at i ng t hidelidaserckeiense g catmﬂnq:@wéiom mdth (carbgxylicgeik o IRyotperlp) fopSallt sush

i ndi vi dual dicRshied ¥eERieht L QnldiSioOsre %R @bEbiIRHed HicCart RafliAraB Bicse pfhdticsdin

i soners, includi di ast er eoner xtures,and pure epanti oners are
consi de,r ed a@ed‘gﬂ{g 'Biine ‘Eeﬁ%e’]t%k}%ﬁtiri‘ se procedures mgy Flave lngir reactgf% func%onal group

attached directly to an aromatic moiety, or indirectly through a C1 to C3 saturated or

15 unsaturated carbon chain, or may be attached to a non-aromatic moiety. In cases where an
aromatic moiety is part of these reagents, the aromatic moiety may be a five or six membered
ring, with one or more substituents of halogen, lower alkyls, lower atkoxyls, additionally
substituted or unsubstituted aryls. This aromatic moiety may also be fused with other
aromatic ring structures. In cases where these reagents are not readily commercially

20 available, the reagents may be prepared using protocols well established in the field, or the
compounds of the present invention may be specifically synthesized using alternative methods
familiar to those practice in the field, for example by converting 5 to its phenyl carbamate, and
subsequently converting the carbamate into ureas.

Alternatively, the acyl chiorides or the Wenreib amides used in step 1 may be o

25 functionalized with an iodo- or bromo- substituent at various positions of an aryl, In this case,
compounds of the present invention may be obtained via Suzuki coupling using aryl and
heteroaryl boronic acids, or Castro-Stevens coupling using substituted terminal alkynes. The
boronic acids and the alkynes may be attached to a proper functional groups, for example
amide, sulfonamide, urea or amine.

30 Compounds of the present invention where Q is a methylene group (Q = CH,) may be
prepared through reduction of the corresponding carbonyl compound (Q = CO) using
protocols well known to those practice the art, for example the Wolff-Kishner conditions or its
modified version, the Huang Minlon condition.

Compounds of the present invention where Q is a sulfur linker (Q = S) may be prepared

35 through a modified thic-Ullman coupling of 2 with various aromatic thiols. The aromatic thiols
employed may be functionalized with a nitro- group at various positions of the aromatic moiety
and the nitro group is subsequently manipulated through a synthesis sequence similar to the one
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basic in nature are c’ble of formng a wide va ty of different salts
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Scheme 2

The compounds of the present invention may have asymmetric carbon atoms. Such
20 diasteromeric mixtures can be separated into their individual diastereomers on the basis of their
physical chemical differences by methods known to those skilled in the art, for example, by
chromatography or fractional crystallization. Enantiomers can be separated by converting the
enantiomeric mixiures into a diastereomric mixture by reaction with an appropriate optically
active compound (e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing)
25  the individual diastereomers to the corresponding pure enantiomers. Al such isomers, including

diastereomer mixtures and pure enantiomers are considered as part of the invention.



and benign tunors of t I ver, kidney, bl adder, br.jt, gastric, ovarian,
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i n addition, expected that a conpound of the present invention nmay possess
activity against a range of |euken as and®4-ynphoi d nalignancies. 0 0 WO
2004/ 056830 PCT/ 1 B2003/ 005841 -53- The conpounds of the present invention
may al so be useful in the treatnent of additional disorders in which
aberrant ligand / receptor expression, interaction, activation or signal
events rel at ed t o Tharcompsunds of Brmulk it et @k, basicdn inatiuesl are dapabiectf foimingr aleide nay

i ncl ude thos,g,.&g{] rhﬁére%@éns with \lé\’lous ﬁ\%ﬁgéa&xmrgam&%hahtﬁmgﬁ suditOl8 ve

gl andul ar macro 5 stromal | ast ocoel ic naturelin which
aberrant f undlh?'mﬁ’(’e‘@ﬁﬂy @ggquhle f%?W%ﬁ"TaB?P & a’E‘T‘ﬂ?\d‘ siRiten slesizblg i PEACHFe PN as e
are invol ved. m.tiaw %dldﬂeﬁh@%omb&lﬁd@)mmadﬁfrﬁﬁ thé" eeaplicS@iRiurd BY @NSHaMacBticallynave

t her apeuti ut| |t nf | | ol.ogi c_di sor.ders

I nvol vi ng io F‘E}étfjl ﬁ"'t 33" 4 "%p% cf’mt}ﬁl %ngrf ?%gq&ltﬁgg%% t}%g OTQPOUDE C[)y

i nhi bited by ﬁteh@eobmﬂmmndslk@lmetrhagﬁni mtéﬁub&gﬁuenﬁm@m@nptbanlamroﬁeet haseptaegent

i nvention rmxmmgelm@auy s&bpibbib Beid Béuitoh SAL RB taci@ bdditR sBfl e th %elcmqboiﬁaéi&r s in

whi ch aberrant ex ressi on e interactiops. or ac
O ai gnal | 1 e Byadtioncare éqaat‘evgenaff%? BS Meree r e ROy s e Rl cavfipigne
I nvol ved. Sucahwdmtscm trebashesarayineratdrutiganichepiden afi angous valvent gletialn, or &sé lsmtapbal

hypot hal aﬁ c n%ﬂfé sBR:Qrﬁr V-\.%h%ﬁ thdnol ABNAGGH cardl! dvAstlrdidh of el SWBhL 1R

bl ast ocoe errant_function, expression, activatl on or o
si gnal | i ng ofde§'5?ﬁ(f§i'q1@'tk‘$ r’iﬁé\éo%"ﬂﬁdr nTh§ desked agid ﬁ%lH‘Fqnl 3i3p, b AECIBNRISANE of

the present Xkdlufigh\oethk re@ basaYn &doGarlid woivam &y bldingth tHe! solyitidrnan apploprigi@iREal or
angi ogeni ¢ and |nnugolog|c di sorders involving both identified and as yet

uni dentified Ofg)?P'85| Ne ki nases that are inhibited by the conpounds of the
present i nvent i on.Thi$eecampepeisrad formplatiHbatpreaeidie ini naluse eiecrepaiie of forseng basend t o

be sel ectjgve shl'&hlwm JeRbis &famé&&%gfcﬂi?%béb@abl@ QRSRS Eth@rez,of Iﬁdﬁ%aﬁ@ﬂ»c]ﬁé‘é feed
famly nmenber The Elotentc 0 co

i nvention at' afkﬁ@m(eﬁ 85 Al ’%l%%@tW'%@%ﬁW[%gg@e &8&‘1’5 at“ﬂéﬁ’gqggﬁﬁﬁﬁftﬁg

assays. The iThesd saitoaract! prepaned bf cortventooaiperbnideeso fThe chemibal bisdswhichlardoiigedng
the Tie-2 reca@_l_é géntgrﬁ)y re(pcﬁe ﬁi.%tpﬁéumaﬁéﬁcéhy a&&ﬁtaf)@lﬂagg\@ﬁtg onh%‘%ﬁ\%g%o‘?r arér?fhnse

| nhi bition of r05|ne ki nase act was neasur ed

Maxi sorp pl atidich form noqataey. basgsaltp with Wer%‘rldF @MpoyRds qfpesmula 1. Sopiypen-tonie ¢ he
addi L i ondm‘ b@&cﬁhé Wwielubie ﬁ'fos@dé}‘ﬁred ﬁgr/nrﬁ?chsﬂiaﬂhaMQ&gﬂy%eﬂtéblé:’E’acﬁonfbﬁﬁdﬁ%nV\Br e

I ncubated at 37C.over ransfe 4C unt yse t
conpound test tﬁ"gsgs'u"z"i cﬁlr?%’%'r %ngt'ﬁa%e%m'ﬁ %nsrn[":fg(g sfte %al? ne sﬁlyvxtéer R eby s '%'?'ﬁel I
pol ypr opyl en&ogsaprading paidicc GAMPBHIES W@Tea"dlﬂqué'é soulBD- fcontdining ethde desired

final pharmacologically acceptable cations, and then evaporating the resulting solution to dryness,
preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower o

25 alkanolic solutions of the acidic compounds and the desired alkall metal alkoxide together,

and then evaporating the resulting solution to dryness in the same manner as before. In either

case, stoichiometric quantities of reagents are preferably employed in order to ensure

. completeness of reaction and maximum yields of the desired final product.

The compounds of the present invention are inhibitors / antagonists of various

30 enzymes / receptors. They are active against a variety of kinase targets which are involved in

angiogenesis / vasculogenesis, oncogenic and protooncogenic signal transduction and cell

cycle regulations. As such, the compounds of the present invention are useful in the

prevention and treatment of a variety of human hyperproliferative disorders such as malignant

and benign tumors of the liver, kidney, bladder, breast, gastric, ovarian, colorectal, prostate,

35 pancreatic, lung, wulval, thyroid, hepatic carcinomas, sarcomas, glioblastomas, head and

neck, and other hyperplastic conditions such as benign hyperplasia of the prostate (e.g.,

BPH). It is, in addition, expected that a compound of the present invention may possess

activity against a range of leukemias and lymphoid malignancies.
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Inhibition of Tie-2 tyrosine kinase activity was measured in 96-well Maxisorp plates
25  (Nunc) coated with poly-Glu-Tyr (PGT 4:1, Sigma) by the addition of 100 pl/well of a 25
ug/mL solution of PGT in PBS. Plates were incubated at 37°C ovemight, and transferred to

S

4°C until use. Prior to compound testing, appropriate dilutions of compounds were made in
96-well polypropylene plates. The compounds were diluted to 60-fold the desired final
concentrations in DMSO, and subsequently diluted to 4-fold the desired final concentrations in
30 phosphorylation buffer-DTT (PB-DTT), a buffer composed of 50 mM HEPES, pH 7.4, 125 mM
NaCl, 24 mM MgCl,, and 2 mM of freshly added dithiothreitol (DTT; Sigma). The PGT-coated
plates were removed from 4°C, and washed 5 times with TBST, a wash buffer composed of
1X Tris-buffered saline made from powder (Sigma) containing 0.1% polyoxyethylenesorbitan
monolaurate (Tween-20, Sigma). Twenty-five uL of each compound dilution per well was
35 added to the washed PGT-coated plate. Plates then received 50 pL/well of a solution of 200
mM ATP (Sigma), freshly diluted in PB-DTT from a frozen 50 mM stock solution. Control
wells received 50 uL/well PB-DTT lacking ATP. Reactions were initiated by the addition of 25



25 to 45 pL DMSO, the r | ting concentration of 1 was diluted in a
serial 1:4 fashion in O to give concentrations 1000, 250, 62.5,

15. 63, 3. 9Wp 00H56810. 25 and 0 pM I n a separate 96-wel | PFEAROIYSEH of
each conmpound dilution was then added to 80 pL of starvation mnmediumto give
conmpound concentrations of 200, 50, 12.5, 3.13, 0.78, 0.20, 0.049 and 0 pM
in a final DVBO concentration of 20% To d¥se cells, 10 pL of the various
conmpound dilutions 30 were added to the plates containing cells, to give
final conpound concentrations of 10, 2.5, 0.63, 0.16, 0.039, 0.01, 0.002
and 0 pMin 1% DVSO. Cell plates were allowed to incubate w th conpounds
for 60 m nut eslaf parificd G85-Oep fusiph pieteinymPB-RTHe ERT-HER iwasREed@islyrisolated from )
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ol 1 owing procbdtiseractiisr Mimdh S neERRh osRihoife nfieiid SREEH M0 It on
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substrate (1. ghgoftiale SRtiorsaflchmpdints feRAinadd RCEIBEdYRFRPPEN platds tHRaniphiat es
'S dilution series began with the addition of 15 pl. of a 4 mM compound stock solution in DMSO o
25 fo 45 pl. DMSO; the resulting concentration of 1 mM was diluted in a serial 1:4 fashion in
DMSO to give concentrations of 1000, 250, 62.5, 15.63, 3.91, 0.98, 0.25 and O UM. In a
separate 96-well plate, 20 pL of each compound dilution was then added to 80 L of starvation
medium to give compound concentrations of 200, 50, 12.5, 3.13, 0.78, 0.20, 0.049 and 0 uM
in a final DMSO concentration of 20%. To dose cells, 10 pL of the various compound dilutions
30 were added to the plates containing cells, to give final compound concentrations of 10, 2.5,
0.63, 0.16, 0.039, 0.01, 0.002 and O pM in 1% DMSO. Cell plates were allowed to incubate
with compounds for 60 minutes at 37°C, 5% CO,. To activate the chimeric receptors,
recombinant EGF (Sigma) was added to a final concentration of 200 ng/mL, and plates were
incubated for an additional 10 minutes at 37°C, 5% CO,. Medium was then removed, and the
35 cells were fixed for 5 minutes on ice with 100 pliwelt cold methano! containing 200 M
NaVO,. The fixative was removed and piates were allowed to dry at ambient temperature.

Phosphotyrosine levels were measured in a time-resolved immunoassay with DELFIA Eu-N'-



40 uM Test conpounds are first diluted in dinethylsulfoxide (DMSO and then
serial-diluted in a || plate. When added to’e PGT pl ates, the final
concentration of DMSO the assay is 0.06% The conbi nant enzyne is

di | ut ed WH2¢H40868AGr yl ati on buffer (50nM HEPES, r pH 7PQIIBROGBAFNAC , 2. 2mv
MyCl2, 2.5mM MhClI 2, O0.1nM DTT, 0.2mM Na3VO4). The 25 reaction is initiated
by the addition of the reconbl nant enzye to the ATP and to the test
conpounds. After a 30 minute incubation™at roomtenperature wth shaking,
the reaction is stopped with 0.5M EDTA, pH 8.0, and then aspirated. The

pl ates are washed with wash buffer (1X im dazol e wash buffer). The anount
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aut ophosphoryl-ation réact
assay is 0.06%. The recombmant enzyme is diluted in phosphorylation buffer (50mM HEPES,
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- pH 7.4, 0.14M NaCl, 2.2mM MgCl;, 2.5mM MnClz, 0.1mM DTT, 0.2mM NazVO,). The

25 reaction is initiated by the addition of the recombinant enzyme to the ATP and io the test
compounds. After a 30 minute incubation at room temperature with shaking, the reaction is
stopped with 0.5M EDTA, pH 8.0, and then aspirated. The plates are washed with wash
buffer (1X imidazole wash buffer). The amount of phosphorylated PGT is quantitated by
incubation with a HRP-conjugated (HRP is horseradish peroxidase) PY-54 antibody

30 (Transduction Labs), developed with ABTS substrate, and the reaction is quantitated on a
Wallac Victor® plate reader at 405nm. Inhibition of the kinase enzymatic activity by the test
compound is detected as a reduced absorbance, and the concentration of the compound that
is required to inhibit the signal by 50% is reported as the |Csu vajue for the test compound.

To measure the ability of the compounds to inhibit TrkA tyrosine kinase activity for the

35 f{ull length protein that exists in a cellular context, the porcine aortic endothelial (PAE) cells
transfected with the human TrkA may be used. Cells are plated and allowed to attach to 96-
well dishes in the same media (Ham's F12) with 10% FBS (fetal bovine serum). Test
compounds, dissolved in DMSO, are serial-diluted in 96-well assay blocks with serum free



15 to NG~stinulated c rols, is reported as the I &80 value for the test
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the TrkB @asfiioicsimy be determined by the foll owi ng precedszms3oddse: ability
of the compounds of the present invention to inhibit tyrosine kinase
activity of TrkB may be neasured using a reconbi nant enzyne in an assay

t hat neasures the ability 20 of conpound®-to inhibit the phosphorylation of
t he exogenous substrate, potyd uTyr (PGI, SignmaTm 4:1). The ki nase domain
of the human BDNF/ TrkB receptor is expressed in Sf9 insect cells as a
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m nute i ncubgfdofion Wehi®lhe pRitén YEIMch A8 the/§Sfted & tlddeSahyy Riy Hiihe ( 20MM
agarose affinity columns. The enzyme assay is performed in 96-well plates that are coated
25  with the PGT substrate (1.0ug PGT per well). The ATP is diluted in phosphorylation buffer
(50mM HEPES, pH 7.4, 0.14M NaCl, 0.56mM MnCl,, 0.1mM DTT, 0.2mM Na;VOQ,). The final
concentration of ATP in the plates is 300uM. Test compounds are first diluted in
dimethylsulfoxide (DMSQ) and then serial-diluted in a 96-well plate. When added to the PGT
piates, the final concentration of DMSO in the assay is 0.06%. The recombinant enzyme is
30 diluted in phosphorylation buffer without MnCl,. The reaction is initiated by the addition of the
recombinant enzyme to the ATP and to the test compounds. After a 2.5 hr. incubation at 30°C
with shaking, the reaction is stopped with 0.5M EDTA, pH 8.0, and then aspirated. The plates
are washed with wash buffer (1X imidazole wash buffer). The amount of phosphoryiated PGT
is quantitated by incubation with a HRP-conjugated antiphosphotyrosine antibody, developed
35 with ABTS substrate, and the reaction is quantitated on a Wallac Victor® plate reader at
405nm. Inhibition of the kinase enzymatic activity by the test compound is detected as a
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Q,l | cycle Administration of the compounds of the present invention (hereinafier the “active

25 compound(s)”) can be effected by any method that enables delivery of the compounds to the site

of action. These methods include oral routes, intraduodenal routes, parenteral injection

(including intravenous, subcutaneous, inframuscular, infravascular or infusion), topical, and rectal

administration.

The amount of the active compound administered will be dependent on the subject

30 being treated, the severity of the disorder or condition, the rate of administration and the

judgement of the prescribing physician. However, an effective dosage is in the range of about

0.001 to about 100 mg per kg body weight per day, preferably about 1 to about 35 mg/kg/day,

in single or divided doses. For a 70 kg human, this would amount to about 0.05 to about 7

g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage ievels below the

35 fower limit of the aforesaid range may be more than adequate, while in other cases still larger

doses may be employed without causing any harmful side effect, provided that such larger
doses are first divided into several small doses for administration throughout the day.
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agents such as suglb’Sspg’am@%‘ﬁeétf"?L nﬁ?fhﬁ'ia& OnGETR %% jna Torgysuitable ?‘?Tg‘gﬁ'gents
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vari ous sweet'e rs or es an
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various phar maceutT@BPEYARFESF AgRLsTR %fms“ﬂ'écéll' sl ?ﬂiﬂﬂts“?ﬂen A9 FEV

conpound ar e ckmpaunds @r steiilé qumuaptp!aloemtfor exemplapaguesis priopdene dhisplisoraiektrosBor
exanpl e, see goutions. Such dosage forms can be suitably buffered, if desired. o
25 Suitable pharmaceutical carriers include inert diluents or fillers, water and various
organic solvents. The phammaceutical compositions may, if desired, contain additional
ingredients such as flavorings, binders, excipients and the like. Thus for oral administration,
tablets containing various excipients, such as citric acid may be employed together with
various disintegrants such as starch, alginic acid and certain complex silicates and with
30 binding agents such as sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and talc are often useful for tableting purposes.
Solid compositions of a similar type may also be employed in soft and hard filled gelatin
capsules. Preferred materials, therefore, include lactose or milk sugar and high molecular
weight polyethylene glycols. When aqueous suspensions or elixirs are desired for oral
35 administration the active compound therein may be combined with various sweetening or
flavoring agents, coloring matters or dyes and, if desired, emulsifying agents or suspending
agents, together with diluents such as water, ethanol, propylene glycol, glycerin, or
combinations thereof,



Rem ngton' s Pharmaceuti cal Sciences, Mack Publishing Conpany, Easter, PA.,
1516 Edition (1975). \[he exanpl es and prepar at igs provi ded bel ow further
illustrate and_exenpli the compounds of the pr nt invention and net hods
of prepdY? AYHLAIA) conpounds. 1t is to be understood tREFIBNEAMSEHe of the
present invention is not limted in any way by the scope of the follow ng
exanpl es and preparations. Detailed an: h_yt I cal and preparative HPLC

chromat ography nmethods referred to in e 10 preparations and exanpl es

bel ow are outlined as follows. Analytical HPLC nethod 1. 2 and 3: G son
HPLC equi pped with a diode array detector and a MetaChem Polaris 5 um C18-A
20 x 2. Qmn col ugn;, pe detection reported = usual i n, total |ntenS|ty
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and 0. 01 %eblyeworopauod dre lsiown.enwilBe appaperd o thosé ekiledtrthd a5 ¥of eample, sexl d; f1 ow
rate at 1 | I | Ot ranp
up to 100%Ri='.(ﬁ)”.@H ri’ga’gfécgl?}%gl Scwné% W@%ﬁ?%“’%é% éﬁnfggﬁér E@ 15 E(gﬂ“'ﬂg‘nd back
to 5% B at {(¥795 nmin. Method 2 gradl ent: 5%to 20%solvent Bin 1.25 min.

ranp upst o 50% Jhe 2xdmpldshand @&shratiofs providéOBel®v flrther MbstidieNand ééﬁn)ﬁhf}'flfthelOO%
until 4.25 mn od SQ%%ad en stay at

006 o vent G FingBkert el ol mptyosti bigrdling Eigh omp e

3.5 nmin., lupdsksteay tigstdie sgopedf 1E prasant invartion s b limitdEliCanyeray bl the; scemfétet

Packar d- 10§Q°ﬁﬁyéﬁ%¢s%@ preaa,.guoqgle array detector and a 150 x 4 nm Hew ett
Packard ODS Hyper si | on reported at s 254 and 300 nm
wavel engt h; sol @ dﬁ”%‘%‘ﬂ?”ﬁﬁ?ﬂ?ﬁ'%ﬁ%k‘é ﬁ’i'fa@@'gaﬁﬂghv meipeds rﬁfeﬁ‘éq BB er (0.2
25 M, 190l waparatﬁsnsaneexamptelsmblew afed aptiinechdscfoliovs3 mUm n. Method 4 gradient: 0%

40 100%B in 10 0p% LG et hod:
Shi raday H:DEC AFI%I ical ltlﬂ,@n?etm D% Bnd Qf Ghs ﬁbﬂc ali DﬁB&H @R%%sze %ré?’r’fret (r)y or

Extera C8 SStP’EFﬂ'r?”dfd‘"%a%@"hﬁ?'?ﬂs 5‘3’6“)‘?1%0“#11‘ ﬁmcwwﬁ%ﬂﬁteqﬂ@wm@ usual |y
at 210 nm weuasy Bngtahintepsityveidmatogramitapd 210 hin Wacermngthpsoiient hewaddwth 29 f ormi ¢

30 aci d ﬁ%&i&ﬂ Il&ghd aﬁf“; ?cmn C ac’d soWeﬁtﬁpgtejlo ﬁ?ilth%%S@C?h&acséédg WovE ?a‘ie tqet ween

18 to neral preparative ent - met are usu
| i near 1@ t HYHB t o 100%B over 10 to 25 mn. Special gradient rret hods wth

a narrower grad w@mbdwg;raa@m 5%U6 boWisaiasht BUS1 Méh.,TRip g %o 10874 dohvent B & 2tdsose
B S o E I3l 3B GRIPEU LR ' 2004/ 05650
hl or o- 7- cycl ope Methiod 2 gragient: 6%d¢ 2093 seivepyB inh. 28minpeamp up fo 50% at 2.5 min., and
up to 100% B at 3.25 min., stay at 100% B until 4.25 min., and back to 5% B at 4.5 min.
20 Method 3 gradient; stay at 0% solvent B until 1.0 min., ramp up to 20% at 2.0 min., up
to 100% B at 3.5 min., back to 0% B at 3.75 min.
Analytical HPLC method 4: Hewlett Packard-1050 equipped with a diode array
detector and a 150 x 4 mm Hewlett Packard ODS Hypersil column; peak detection reported at

254 and 300 nm wavelength; solvent A: water with ammonium acetate / acetic acid buffer (0.2

O

25 M), solvent B: acetonitrile; flow rate at 3 mL/min.
Method 4 gradient: 0% to 100% B in 10 min., hold at 100% B for 1.5 min.
Preparative HPLC method: Shimadzu HPLC equipped with a diode array detector and

a Waters Symmetry or Extera C8 column, 19 x 50 mm or 30 x 50 mm; peak detection
reported usually at 210 nm wavelength; solvent A: water with 2% acetonitrite and 0.1% formic

30 acid, solvent B: acetonitrile with 0.1% formic acid; flow rate between 18 to 40 mL/min.
General preparative HPLC gradient methods are usually a linear 0 to 5% B to 100% B
ovér 10 to 25 min. Special gradient methods with a narrower gradient window, customized

using methods familiar to those skilled in the art, are used for some compounds,



NaH (3.8 g, 95.3 mmol) added to a solution of 4.I oro- 7H-pyrrol o[ 2, 3-
d] pyri m diyg 20dsfhse83063. 5 nmol ) in DVF (50 nL) at 0 C. ThepaEBm2W63/00g84Ti Xt Ur e
was stirred at 0 5 Cfor 30 min, then warned to roomtenperature. At this
ti me Cydopentyl brom de (18.9 g, 127 nmol) was added and the reaction was
heated to 60 C. After 4 h the reaction wa$0-cooled to 0 C and quenched with
wat er. The aqueous | ayer was extracted with EtOAc (3 x), the conbined
organic |l ayers were washed with water (1 x), dried over Na2SO, and
concentrated. Purification by flash colum chromat ography (Hexanes/Et hyl
acetate 9:1) 10 afforded the title corrpExamblea’s a clear oil (10.6 g, 75 9.
MB: 222.1/224.1 ( ); HP > ' 4). 3 Simlar

al kyl ati on procedl%s éh%r vl v wﬁeor K2C03 as the base,
or using the M t suNaBu(3¢8di%i3ommol)gwas added to a solutlon of 4-Chloro-7H-pyrrolo[2,3-

5- Brono- 4-chl Qbﬁm?dlﬁé’gbg;o@@é}ﬂmoy'h DMIFF(Sd @t)?ata g s resuslhd Midde was stired at 0

oD Nl e LA e o9 e O il it St sl (180)0-

CH2Cl 2 (100 mid7. mAol)awasltidbd atd ther readtion was Waated)tre 68 A@.d Afiet 4 rstheueattienl was
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s extr act sd Rl &by BEeh @ Bl The GRS IRE A PG PlRC FXE
dried over NateCpmbinedcemedsh3vgisewereplpshes i H’ﬁteby“f’F)aé’ﬁe‘?:(ﬂ"ﬂnﬁ'%ﬁp-* and
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\(NE::)}_E rsnca)![ hg d( %lforgefdﬁé tit%lco%?pburl\c/is 4s é?’ Qg’ar lll %%26 é),/ Y%Q/ﬁl) JMéI\/JZ-ngﬂPJ_&,Bf) HIQ.(L6 &f: mn.

(4- Chl or o- 7- c5&T mire (HPLGHMpthed &) of 2. 3-dl pvri nmi di n-5-vl)-(3-nitro-phenyl)-

net hanone n- BuLi (é%malexkaatﬁnl\ﬂrwadmgmpe alS® eRplEyad hsﬂ?@sﬁﬂﬂe& e dsset 0 a
solution of 5- 25 Bro £ "2‘8’60 & copentyl - 7H pyrrol o[ 2, 3-d] pyri m di ne
(15.0 g, 50. 0PFRoI s "ﬂi@st' copt c% -78 C After 1h the resul ting
sol ution was addediB. a &4 gy ' # Chloride in

THE (100 gk) at -7{. %m&&&fum?b@ (‘T‘.SQ é%gﬁﬁﬁ)'@éb mdq{s'ed‘&h@tﬂn M 4-Ehioro-7-

sat urat ed aqueous NH4ClI an ers_wer ,
separated an@¥Clopt ﬁﬂh‘wuebﬁzégﬁﬂw ’Wéﬁl;"ee(ﬂ? F&?%E W?’h '"I‘&"E‘J&éﬂ ((‘| 0 5{‘){-?06“?1’1_32 P The
THE was conceinkrradction 3/@s ajuénahad avith rsatlveta aqueess NaHCan 00haL) eThe tayag wergani
| ayer was dil I i th | (2
Xx) and water eJI.’(;‘g)‘eVé{I %@ntﬁ% %6%3 ug-hager ‘Résg%&eé gh(ﬁ Ck‘é\@% rﬁ"@%fbﬁgnﬂ’)" ﬁ]'e cmeﬁ%'
Recryst al | i zaergenc fayein were died fqver MaPQhandt sancentiaingn o FHEfcgtiona bwipghe caluma d

(12.1 g, 2@5%hrorh§ogr3;7ﬁ§' (Réxrih/ekhyi Mtate 9:mPAsforddl thebitie Qompound (BbRBlwhitaBéiiaqen.4) -
| D. (4- Ami no- %sg h. u@%%ﬁ%#m&%@éﬁ { 8Ju?+) %aﬁcdﬁfp‘éréarpmg'(ﬂpéc %]élhoﬁﬁ) ni tro-phenyl

35 net hanone

(4-Chl oro-7-cyci optat y| {4Ehls ‘ ‘ (3 ;

phenyl ) - met hamgmgn&g.l 3 0, 30 5 rrm)l ) and NH4C]—I (200 m-) in 1, 4 Di oxane
300 m was heat t | ressure reactor, After 2 h the reaction

\(Nas con c)ent r at ed ulhgalrl (82 m?, 5.25 I\I| lnq-legane, %g 0 mmol) was added dropwise to a soluhon of 5-

‘ 25 Bromo-4-chloro-7-cyclopentyl-7H-pyrrolo[2,3-dlpyrimidine (15.0 g, 50.0 mmol} in THF (200

mL) at ~78 °C. After 1h the resulting solution was added via cannula to a solution of 3-

Nitrobenzoy! Chioride in THF {100 mL) at 78 °C. After 30 min the reaction was quenched

with saturated aqueous NH,Ci and warmed to room temperature. The layers were separated

and the aqueous layer was extracted with EtOAc (1 x 200 mL). The THF was concentrated
30 off under reduced pressure and the resulting organic layer was diluted with EtOAc. The
organic layer was washed with 1N NaOH (2 x) and water (1 x) then dried over Na,SO, and
concentrated. Recrystallization from EtOAc afforded the title compound as a white solid (12.1
g, 65%). MS: 371.2/373.1 (MH+); HPLC Rf: 6.59 min. (HPLC method 4).
1D. (4-Amino-7-cyclopeniyl-7H-pyrrolo[2 . 3-dIpyrimidin-5-vi)-{3-nitro-phenyl)-

35 methanone
A solution of (4-Chioro-7-cyciopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-y1)-(3-nitro-
phenyl}-methanone (11.3 g, 30.5 mmol) and NH,OH (200 mL) in 1,4-Dioxane (300 mL) was
heated to 50 °C in a pressure reactor. After 2 h the reaction was concentrated under



0 WD 2004/ 056830 PCT/4mR2003/ 005841 -61- reduced !ssure. The residue was
dissolved in CH2O 2 a washed with water. The or ic layer was dried over
MySO4 aM 2WHB¥RIY ated to afford the title compound asP@E/VRMSINSES| i d
(10.37 g, 97% . Ms: 352.1 (MH#); HPLC Rf: 5.56 min. (HPLC nethod 4). 1E
(4- Am no- 7-cvcl opentyl - 7H-pvrrol of 2. 3-d| gvri m di n-5-vl | - (3-am no-ohenvl) -
nmet hanone Fe (8.24 g, 147.55 mmol) was ddded to a sol ution of

(4- Am no- 7-cycl opent yl -

7H pyrrol o[ 2, 3-d] pyri m di n-5- yI) (3 nitro- phenyl) met hanone (10.37 g, 29.51
mol ) and NH4C gG 31 118.0 % 4- Di oxane (200 mL), EtCH (150
nm), and wde®iced R ?F”FFL) eTenidue wag 0STqiveg ‘%ﬁ@{%@%‘ﬁ‘smémﬁé@feédhﬁ%mﬂéw ux for
2 h, at thll@yet waedridaewénemgscommawaﬁcenmé@tb éfmrdlﬁ@mdﬁbnﬁp‘bﬂméﬁé yERW Jafd

filteredt ' was dried over
MySO4 and onc n??gt&ég %c? ' mm rQﬁsboun as a yel low solid (9.48
g, 100%. Ms: 3Z2E.3 Py DY 2 : ; Bxanpl e 2 15
(4- AMi NG5 7-RtsdreRent vl - 7H-pvrro| oI2 3 dl pvrlmd|n 5- vI) (2 am no- phenvl) - met
hanone The title co red from2-Ntrobenzo chl ori de and
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anal ogous t76i-gyirols,3-djmsimidine®g)-Beitratphenyyregtagrane (18.33fg, 29.51 mmol) and NH,Cl

4- Am no- 7- f
gm no- phen)’fg)w Eepﬂéﬁ )ﬁ'rnoﬁ%ﬁ %%RJ &?%)pgﬁ%gwﬁﬁ a(téirpoog lﬂfi’l_cﬂr‘reét hod
4). 20 Exarfpiultingsuspgosion was heated o) reffend 1. Hhjs Jimedheyeection wepoediadi tereens.- v f
44- ami Ny ohamérétur@mdﬁam&a@thmnbﬁcémetéuﬁmg TP ELOrt. WAS filrhie Rk @fed dv@MgSO,

’4 Nltrobenz I 0 hl o

. Syol openty cofenBILER 59 s s dBRptir e Y S soid 48 8. 100900 Mis%BS ¢ hose
descri bed f{gH+} HELC R ﬁ?%@@r&lﬂ-@m%fod 4).

(4- Ami no- 7-cycl opentyl - 7H pyrr ol o[ 2, 3-d] pyrimdin-5-yl)-(3-am no- phenyl) -
nmet hanone. Ms: 322.3 (M#); HPLC Rf: _4. 4? £n n. (HPLC nethod 4). Exanple 4
N-f 3- (4- Am no- 7- cycl opentvl 7H- pvrro‘E
3-dl pvriam di ne- 34-éa : B Epohd onam de

3~ Chl of - 41 4or 00ENZ3 ShGHHRI wid iy Sl S0 €0

a solution of
(4- Ami no- 7-4Spors peyropentyHRyFRlgR Srpydmidingy rAYni RIPGedwes | poglegodsi ko- A%y ) -
hm::t hagone (BEcribgy fdd. tRE mpaflz_a)mri f [Y-AmihorfecyciBperity YHBheoid[asu]pwmgmsaa)l)qBi on was
eated to
concentr at Jea§1 mﬂi%eg AP Eﬁhone mﬁs ﬁﬁ?g é’/\@@_ﬁgﬁ % \énr?}abcmw%h%é th | N NaOH
(1 x) a#d water (1 x). The organic Iayer was
Example 3

{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yt}-(4-amino-phenvi)-methanone

The titte compound was prepared from 4-Nitrobenzoyl chloride and 5-Bromo-4-chloro-

C 7-cyclopentyl-TH-pyrrolo[2,3-dlpyrimidine by procedures analogous to those described for the

25 preparation of (4-Amino-7-cyclopentyl-7H-pyrrolof2,3-d]pyrimidin-5-yl}-(3-amino-phenyi)-
methanone. MS: 322.3 (MH4+); HPLC Rf:. 4.45 min. (HPLC method 4).

Example 4
N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2, 3-dlpyrimidine-5-carbonwl)-phenyl]-2-chloro-

30 4-flucro-benzenesulfonamide

2-Chioro-4-fluorobenzenesulphonyl chloride (85.7 mg, .37 mmol) was added to a
solution of (4-Amin.o-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)—(3-amino-phenyl)-
methanone (80 mg, 0.25 mmol) in pyridine (3 mL). The resulting solution was heated to 120
°C for 3 h. The reaction was quenched with water and concentrated. The residue was

35 dissolved in EtOAc and washed with 1N NaOHM (1 x) and water (1 x). The organic layer was
dried over Na,SO, and concentrated. Purification by flash column chromatography



dried over Na2SO4 and c entrated. Purification by ash col um

chr omat ogr 4/ 056830 PCT/ 1B2003/ 00584 T™- 62- 98: 2)
af f orded t‘ﬁgzi{‘f"t'q‘@seonpound as a white solid (32 ny, 25%1’61%%%3@{1%@?_{516 1
(M+); HPLC Rf: 6.12 min. (HPLC nethod 4). Exanples 5-24 5 Exanple 5 -
listed in the follow ng table were prepargg. using procedures anal ogous to

t hose described in Exanple 4. Exanple Conpound Nanme M+ HPLC Rf (m n) nethod
5 N-[3-(4-Am no-7-cyctopentyi-7H pyrrolo[2,3- 496.0/498.0 5.93 4 d]pyrimd

I ne-5-carbonyl)-phenyl]-2-chl oro benzenesul fonam de 6

N-[ 3-(4-Am ”OgZH EYF@Jl %hlé a%&* g{e%t%[%w@om%g% Q ﬁhft”é?sé‘lld (32 mg, 25%). Ms:

d] pyri m di ne- or o- enzenesu

N- 13- (4- Ani no574-85t8-b )yIﬂP )5F1?(9?"E)[('2P'§3"l$§8d6)5 68 4

d] pyri m di ne-5-carbonyl ) - phenyl ]-2, 6-difl uor o- benzenesul fonam de 8

N-[ 3- (4- Ami no- 7-cycl opentyl - 7H pyrrol o[ 2 ? 6.12 4 d]pyrim

I di ne-5-carbonyl)-phenyl]-2,6-dichloro b ?J fonanide 9

N-[ 3- (4- Anbno- 7 cyEkatpaat@I--Z’Higw 1ir | theg] qulﬁwmﬁltébl&/ﬁdré.dreiﬁardm uging procedures
d] pyri m di ne Bihe Q}g&g L neshhioro-4- a fluoro-benzenesul fonamide
10 N-[3-(4- Lo cyc+088enty 7 fo’?’!r'ol o[2,3- 530.0/531.9 6.16 4

d] pyri m di ne-5-carbonyl ) - phenyl ] -2, 3-di chl oro- benzenesul fonam de 11
N-[ 3- (4- Am PExdmpEC] opent yT - 7idoppoundiNemé, 3- 5I0. 07 PIZ.Nu6. 10 4 ~ HPLC
d] pyri m di ne- 5- car bpnyl ) - phenyl ] - 2-chl oro- 6- net hyl - benzen ¢s ul f onam de 12
N[ 3- (4- Am pho-7-cyc| opentyl -7H-pyrrol o[ 2,3- 400.1 #4.62 4 Rf (min) | method
d] pyri m di np- 5- carbpnyl -phenyl] methanesul fonam d% 13
N[ 2- (4- Am o=z Cy ClRRRE RRlino 7 -£yQBhenii-PHpyralo[2. 30 07 P486.6488.0 ] "5.93 — 9
djpyrimidine-5-carbonyi)-phenyi}-2-chloro-
7 benzenesulfonamide

6 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 498.0 5.88 4

d]pyrimidine-5-carbonyl}-phenyl]-2,4-difluoro-

benzenesulfonamide

7 N-[3-(4-Amino-7-cyciopentyl-7H-pyrrolof2,3- " 498.0 5.68 4
djpyrimidine-5-carbonyi)-phenyl]-2,6-difluoro-
benzenesuifonamide

8 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 530.0 6.12 4

dipyrimidine-5-carbonyl}-phenyl]-2,6-dichloro-
benzenesulfonamide

9 N-[3-(4-Amino-7-cyclopentyl-TH-pyrrolo{2,3- 514.1/516.1 6.12 4
dlpyrimidine-5-carbonyl)-phenyl]-2-chloro-4- o
fluoro-benzenesulfenamide
10 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 530.0/531.9 6.16 4
d}pyrimidine-5-carbonyl)-phenyl}-2,3-dichloro-

benzenesulfonamide
11 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 510.0/512.1 6.10 4
d]pyrimidine-5-carbonyl)-phenyl}-2-chloro-6-

methyl-benzenesulfonamide

12 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 400.1 462 4
dlpyrimidine-5-carbonyl}-phenyl}-
methanesulfonamide

13 N-[2-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- $30.0/532.1 6.18 4

dlpyrimidine-5-carbonyl)-phenyl)-2,3-dichloro-
benzenesulfonamide




d] pyri m di ne-5-car bony phenyl ] -2, 3-di chl oro- be esul fonam de WO
2004/ 056830 PCT/ 18200305841 -63- Exanpl e Conpou Nane M+ HPLC Rf (m n)
met hod Y9 2464 Ani no- 7- cycl opent yl - 7H pyrr ol of 2, 3- PEEABAPHOMS84 6. 04 4
d] pyri m di ne-5-carbonyl ) - phenyl ] -2-chl oro- benzenesul f onam de 15

N-[ 4- (4- Am no-7-cycl opentyl - 7H-pyrrol o[ 2, 3- 498.1 5.65 4

d] pyri m di ne-5-car bonyl ) - phenyl ] -2, 4-di 1T uoro- benzenesul f onani de 16

N-[ 4- (4- Ami no- 7-cycl opentyl - 7H-pyrro| o[2,3- 498.1 5.32 4

d] pyri m di ne-5-carbonyl )-phenyl]-2,6-d ifluoro benzenesuffonam de 17
N_[4 (4 Axd-no Lr-u.alcpnnf\ll 7L N raJ_nl'Q 3- 514.0/516,.1 5 89 4 f'”mll‘l

. idine-5- aEfﬁS'FRIﬁ ) - phenyl ] “ComARURENES £ | Lor o- benz WS ul flonam RIS 18
N- [ 4- (4- Anmi no- 7- ¢ycl opentyl - 7H-pyrrol o[ 2, 3- 529}9/531.8 §.95 4 d]lpyri [mid
i ne-5-car|bonyl ) -phenyl]-2, 3-d ichloro benzenestl f onamni dg Rfilgin)J method
N-[4-(4- Amino-7-dycl opentyl -7H pyrrolo[ 2, 3- 496/498;322.2 5.66 4 d]pyni
i di ne-5-dar bthyl [M-{ZHerning-7-2yddpenivid Heyroleidds ul f pH88l/de8.1 20 6.04 4
N-[ 4- (4- Am no- 7- ¢ wﬂgmg_éa,gdﬂ-wwﬁén Q_Erao,.g 400{2 4.57 4| d] pyrim
I di ne-5- car bonyl bf’pheng net hanesul T onam de 21
N- { 3- (3 ([4- Ami noJPENESNEPYIgRRMIOS - 71 pyrrol o[ 2,3- #38.1 5.15 4 d]pyrimidg i
ne- 5- car gonyis ) - Iimrﬁﬂ-ﬁ-ﬁy&bpymwh}-l pyedbRpesul { onaogs. de 4225'65 4
N-{3-[3-(}4- Am no ’X,.? Wéngygheﬂyqud%gm- p00.2 6.09 4 d]pyrimid

I ne- 5-car|bonyl ) eny rop- enzenesul f onam de| 23
N-{3-[ 3- (} i é%lep‘ldfpejmlW. 7H-pyrrol o[ 2,3- $67.9/569/8 6.50|4
d]l pyrimd EYAind eV EdpbrtAT7Plbyrrold2 8L ) - 21 5™ 498.1 5.32 4
et dipyrimidine-5-carbonyl)-phenyl]-2,6-difluoro-

3

benzenesulfonamide
17 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 514.0/516.1 5.89 4
d)pyrimidine-5-carbonyl)-phenyi]-2-chloro-4-

fluoro-benzenesulfonamide
18 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo(2,3- 529.9/531.8 5.95 4
d]pyrimidine-5-carbonyi)-phenyl}-2,3-dichloro-

benzenesulfonamide
19 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 496/498;322.2| 566 4
d]pyrimidine-5-carbonyl)-phenyl]-2-chloro-

benzenesulfonamide
20 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 400.2 457 4
o d]pyrimidine-5-carbonyl)-phenyll-

- methanesulfonamide
21 N-{3-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 438.1 515 4
dlpyrimidine-5-carbonyl}-phenyl}-prop-2-ynyl}-
methanesulfonamide

22 N-{3-[3-{(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 500.2 6.05 4
d)pyrimidine-5-carbonyl)-phenyij-prop-2-ynyl}-
benzenesulfonamide

23 N-{3-[3-(4-Amino-7-cyclopentyi-7H-pyrrolo]2, 3~ 567.9/569.8 6.50 4
dpyrimidine-5-carbonyl}-phenyl}-prop-2-ynyl}-2,3-
dichloro-benzenesulfonamide

24 5-Bromo-6-chloro-pyridine-3-sulfonic acid [3-(4-| 574.9/576.8 5.86 4
aminc-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-
5-carbonyl)}-phenyl]-amide




d ichloro-benzenesu |f m de 24 5- Brono- 6-chl or o- | di ne-3-sulfonic acid
[3-(4- 574.9/576.8 5.8 am no- 7-cycl opent) | - 7H rolo 2,3-d!"p rimdine-
5- car bonyWO 20600856880 - ai de S WO 2004/ 056830 PCT/ | B2003/ BOTABA0IBIS4IEx anp| e
25 1-f3-(4-Amino-7-cyclopentvl -7 H pyrrol of 2. 3-dl pvrim

I di ne-5-carbonyl)-phenyl)-3-(2.6- difluorg-phenyl)-urea 2,6-Difluorophenyl

| socyanate (36.1 ng, 0.233 nmmol) was addé¥to a sol ution of (4- 5

Am no- 7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl ) -(3-am no- phenyl ) - net han
one (50 ng, 0.15 mmol) in pyridine (3 m.). The resulting solution was
heated to 90 C for 3 h. The reaction was quenched with water and
concentrated. The residue was dissol veE¥ampPe2%0Ac  and washed with water. The.
organi c | ayer was 1dgi(edmieer-cyo2sHN- 7R E6IRC NyFididee-5-catbbnif-pieati-2@ &y flash
col um chronggo ra hX (CH2CI 2/ MeOH 98: 2) afforded the title conpound 10 as a
yel | ow sol i d OS 2 VB 477.2/322.2 (MH#); HPLC Rf: 5.66 min. (HPLC

Wer o pr epar eq or G D doroprithy EEPLEIE D mg 0303 bidilrdeThdolf1d Obinld LoD ©
25. Exanpl®% (&Bfﬁmb'(rﬁﬁ|qnawabkwrfplpi?é-@w"(mﬁ?m?-ylh&%'ao-rﬁz@yl)-memanone (50 mg,
1-[ 3- (4- Am n@;1&-minel) P BHde- (B hhtgy [Tl rebuting-softitigh WasSReated & 9d.°d for 3 h. The
TERERROC (it e e i R e
d] pyri mi di ne-gbd owasheshyith -vyteny The Srdapicclayenrwas griedngve) Nem8@, 28 concentrated.

L[ 3- (4- Am Nenfnsie (RO Kiurdt bR A abs (Er.chiMeGh 832) drorudindiig compound
dl pyri m di ne-5-car bonyl Z% phenyl L 3-(2,6-difluoro- @henfyls) -urea 29
1- [ 3- (4- AR nGs pYEYRY SR 7 yma. 2RIk WS of G12528.2 Q)RS R 5p6gain AHPLC method o
d] pyri m di ne4®- car bonyl ) phenyl ] 3-et hyl -urea 30
1-[3-(4- Am no-7-cycopentyl - 7Hpyrrol o[ 2, 3- 510.0 6.42 4
d] pyri m di ne- 5- car bonyl } phenyl ] - 3- (2, 6-di chl or o-

Examples 26 - 38

Eaxmples 26 - 38 lisied in the following table were prepared using procedures

15  analogous to those described in Example 25.
Example Compound Name MH+ HPLC

Rf (min) | method

28 1-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 477.1/322.2 6.41 4
d]pyrimidine-5-carbonyl}-phenylj-3-(2,4-difluoro-
phenyl)-urea

27 1-[3-(4-Amino-7-cyclopentyl-7H-pymolo[2,3- 475114772 6.78 4

d]pyrimidine-5-carbonyl}-phenyl}-3-(2-chloro-

phenyl)-urea o
28 1-[3-(4-Aminoc-7-cyclopentyl-7H-pyrrolo[2,3- 477.21322.2 5.66 4
d)pyrimidine-5-carbony!}-phenyl]-3-(2,6-difluoro-

phenyl)-urea
29 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 393.2/322.2 4.64 4
d]pyrimidine-5-carbonyl)-phenyl]-3-ethyl-urea

30 1-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 510.0 6.42 4
dlpyrimidine-5-carbonyl)-phenyl]-3-(2,6-dichloro-
pyridin-4-yl)-urea

k| 1-[2-(4-Amino-7-cyclopentyl-7H-pyrrolo{2,3- 475.2/477.2;3| 6.12 4
d]pyrimidine-5-carbonyl)-phenyi]-3-(2-chloro- 222
phenyl)-urea




pyridin-4-yl)-urea 31 2- (4- Am no- 7-cycl opent yl - pyrrol o[ 2, 3-
475.2/477.2;3 6.12 4 yri m di ne-5-car bonyl ) - ph ]-3-(2-chloro- 22.2 L
phenyl ) -WEAHPSEB3I0OWD 2004/ 056830 PCT/ 1B2003/ 005841 - 65PCEABIMOB/E0580pound
Name M+ HPLC Rf (min) nethod 32

1-[2- (4- Am no- 7-cycl opentyl - 7Hpyrrol o[ 2, 3- 477.1/322.1 6.13 4

d] pyri m di ne- 5-car bonyl ) - phenyl ] -3-(2, Zfs5d| fluoro- phenyl) urea 33

1-[4-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 475.1/477.1 6.36 4 dlpyrimid
i ne-5-carbonyl )-phenyl]-3-(2-ch loro phenyl)-urea 34

1-[ 4- (4- no-7-cyclopentyl -7l pyrrolof[2 3- 477 2/322 3 5. 44 4

d] pyri m di @MBlechr bony| ) - pHORMPPYAANTE 6. di f | uor p- MENy ) - ur edIFEE
1-[4-(4- Am no-7-¢ycl opentyl - 7Hpyrrol o[ 2, 3- 477 2/322.3 $.06 4 dlpyrimid
I ne- 5-canjbonyl) - iEhenyI] 3-(2,4-difluoro phenyl)furea 36| Rffmin} | method
1-[4-(4- Am no-7-¢ycl opent) | -7H-pyrrol o[ 2,3- 489]1/491.2;3 5.88 #

gj %rl[? Chniiﬁ-cif—[ﬂqwhﬁnopheﬁ?ﬁbe}rﬂs@?lﬂwﬁyrﬁilﬂ[zmo- 6- g‘iz.gaiz%[hfmphanwrwea 37
-{3-[3-(4- Ari not{- . - 2 3- : :

d] pyri m di ne-5-c ﬁ:ﬁ%’g% 'FB%Q"@%WW?'[%FRR%%&% 49&"%‘[0?0' et hyl -ufea 38
1-{3-[3-(4- Am no{Phe r'(‘—‘_ﬁoent)l-7I—|—pyrro| o[ 2,3- p13.1/515{1 6.32]4
d] pyri m ¢imegsT r[ﬂ%ﬂf&hﬂno@%?énh@f@% Faa@yﬂ 3F 4?5 1/477\14 Cigggr o phgnyt) - urea
Exanpl e 39 I\I-[S-ﬁﬁ,@ﬂmno CvVC ;F% Hﬁ]yrro o[ 2 ovrim|d

i ne- 5- carbonyi) |dfne-5-garbogyl}phg &g 5 2, 6- d| {1 uor obenzoyl
chloride (82 1 mphemﬁ)m?eaml) was added added tp a sol ut on of
(4 Am noy T e o A 7§’é’y’cto?én§§&- T KA I T e A

+hanone (jFOO ny, resulti'nd spl
Teated t¢ 120 C cuﬂw'mldweéitcamwﬁ)-mhenﬂ 3-(2, afiuors.

phenyl}-urea
35 1-[4-(4-Amino-7-cyclopentyi-7H-pyrrolo[2,3- 477.2/322.3 6.06 4
d]pyrimidine-5-carbonyi)-phenyl]-3-(2,4-difluoro-
phenyl)-urea

phemy ) - et
ufii on| was

36 1-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 489,1/491.2;3| 5.88 4
dlpyrimidine-5-carbony!)-phenyl)-3-(2-chloro-6- 222
methyl-phenyl}-urea

37 1-{3-[3-{4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 431.2 4.81 4
d)pyrimidine-5-carbonyl)}-phenyi]-prop-2-ynyl}-3-
ethyl-urea '

38 1-{3-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 513.1/515.1 6.32 4

d]pyrimidine-5-carbonyl)-phenyl]-prop-2-ynyi}-3-
(2-chloro-phenyl}-urea

O

Example 39

difluoro-benzamide

5 2,6-difluorobenzoyl chloride {82.1 mg, 0.47 mmol) was added added to a solution of

{(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl}-(3-amino-phenyl}-methanone (100 mg,

0.31 mmol) in pyridine (3 mL). The resulting sclution was heated to 120 °C for 1 h at this time

the reaction was quenched with water and concentrated. The residue was dissolved in EtOAc

and washed with 1N NaOH and water. The organic layer was dried over Na,SC, and

10 concentrated. Purification by flash column chromatography {CH,Cl./MeOH 97:3) afforded the

title compound as a white solid (105 mg, 73%). MS: 4622 {MH+); HPLC Rf: 5.70 min.
(HPLC method 4).



the reacti on was quenc wi th water and concentr The resi due was
dissolved in EtOAc a shed with 1 N NaCH and r. The organic | ayer
was dri edyg\vedyodes®O4 and 10 concentrated. Purificati on RE/FBRESHOTHN umm

chr omat ogr aphy (CH2Cl 2/ MeOH 97: 3) afforded the title compound as a white
solid (105 ng, 73%9. MS: 462.2 (M+); HPLC Rf: 5.70 mn. (HPLC nethod 4).
WD 2004/ 056830 PCT/ | B2003/ 005841 -66 Ef8npl es 40-47 Eaxnpl es 40-47 |isted
in the follow ng table were prepared using procedures anal ogous to those
described in Exanple 39. Exanple Conpound Name M+ HPLC Rf (min) nethod 40
N-[ 3- (4- Ami no-7-cycl opentyl - 7H-pyrrol o[ 2, 3- 462.1 6.27 4

dl pyri m di ne- 5- car bonyl ) - phenyl ] - 2, 4- di FAaoples 40#&nzami de 41

t4‘61477ﬁl&y i HeOfoRovin 645% Wt Zprdpdied Bisiflg FlbdAlIeR

1-2-chl oro benzam

N- [ 3- (4- Ani no- 7-
il e 5 car bonyl ) EakaAEY

N- [ 3- (4- Ani nendlogoye fdhesstdpparibed DFXABPIBPS, 3- 462.2 5.70 4 dlpyrimid

I ne-5-carb I’B&h%p@hunm- 7,6~ @oimpod@Nanieenzam de MH+ HPLC
N-[ 2- (4- Am no- 7-cygl opentyl - 7H-pyrrol o[ 2, 3- 460.1§462.1 5. 46 4
d] pyri m di pe- 5-car ponyl } phenyl ] - 2-chl oro- benzam ¢e 44 Rfém‘m) method
\ Lo (4 Andno-7-cybl opentyl 7 pyrrolol 2. 3 460 11462 1,3 9.8
I(zl]- Fﬁr I( 21 ilm‘rTou :H(j:u qf f&@ﬁ*ﬁ’?ﬁ?g%{}ﬁ‘%]vﬁ*gf“@?ﬁ%%;. 1 32?&%‘i g 113%27 d] pyrél} m
i di ne- 5- caf bonyl ) - [strripidneS-caraony)-piendl-HEAluPde | 46
bk U] i i DAL S TN e
N (515 (o] Ao TPCGRdpU Yo PRy FaVORaeg: a0p 10N IEB1] Wby m
I di ne-5-cafbonyl ) tdpysmiding-Setadgnid)-phenil)2-erdeoam de
benzamide
42 N-[3-(4-Amino-7-cyclopentyl-TH-pyrrolo[2,3- 4622 5.70 4
dlpyrimidine-5-carbonyl)-phenyl]-2,6-difluoro-
benzamide
43 N-[2-(4-Amino-7-cyclopentyi-7H-pyrrolof2,3- 460.1/462.1 5.86 4
d]pyrimidine-5-carbonyl}-phenyl}-2-chioro-
benzamide
44 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 460.1/462.1;31 5.89 4
d]pyrimidine-5-carbonyl}-phenyl]-2-chloro- 22.2
benzamide
45 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 462.1/322.2 5.11 4
dipyrimidine-5-carbonyl)-phenyl]-2,6-difluoro-
benzamide
46 N-[4-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 461.9 6.02 4
d]pyrimidine-5-carbonyl)-phenyl])-2,4-difluoro- ‘
benzamide
47 N-{3-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 402.2 4.65 4
dlpyrimidine-5-carbonyl)-phenyl]-prop-2-ynyi}-
acetamide
5 Example 48
(4-Amino-7-cyclopentyl-7H-pyrrolo{2,3-dlpyrimidin-5-vi}-{3~(2.5-difluoro-benzylaming)-
phenvij-methanone
2,5-difluorobenzaldehyde (88.1 mg, 0.62 mmol) was added to a solution of (4-Amino-
7-cyclopentyl-7H-pyrroio[2,3-d]pyrimidin-5-yl)}-(3-amino-phenyl)-methanone (100 mg, 0.31
10 mmol) and AcOH (18.6 mg, 0.31 mmol) in MeOH (10 mL). After 5 min NaCNBH; was added.




5 Exanpl e 48 .—# .
(4- Amno?cclo ent yl pyrrol of 2. 3-dl nyrim di n-9®y| )-1 di fl uoro-ben
zvl am ndY B‘ﬁ ﬁp met hanone 2, 5-di fl uor obenzal dehyde %)ggl?’géoﬂﬂg’o%au& nmol )
was added to a solution of (4 Ari no-

7-cycl opentyl - 7H pyrroi o[ 2, 3-d] pyri m di p=5-yl } (3-am no- phenyl ) - net hanone
(100 ng, 0.31 10 nmmol) and AcOH (18.6 ng, 0.31 nmmol) in MeOH (10 nlL). After
5 mn NaCNBH3 was added. . 0 WD 2004/056830 PCT/|1B2003/005841 -67- After 3
h the reaction was quenched with I N NaOH The aqueous | ayer was extracted

with EtOAc 1 N r ed w dried
. over MgSO4, Aﬁ?{aj P‘ E“Sn%agcﬁ' u’? Seq'ﬂﬁé;dq@ @Fonﬁb%%@%ﬁ Per e e%‘il%x\%i g'r aphy
(CH2Cl 2/ Ve OBt®S: (2)x). arme)cqmmwmantculwee %ﬁﬂéﬂﬁ’d ity \ﬂ@tamlrleé oxes|Mg$Qu8andny,
58% . ME: 44&1c&nt@\éﬂ+ )PurifidBlidn ﬁﬂasl@c&ﬂnﬂﬁ?@m&b&) hiny (éH{@?JM—IéﬁZ dRoRAkRS 49- 56
Eaxnmpl es 49-56 listed in the ﬁ% Wi g)r%gargg usi n rocedures
anal ogous t & %W@"'@eaé@r"f”bt@ddldr{a%ﬁ'arﬁﬂ@ R4 M W HPLC
Rf (m n) smeinfetndd 449 (4- Am no- 7-cycl opentyl - 7H pyrrol 0[2 3- 448. 1 6.59 4
dlpyrimdin-5-yl)-[3-(2,6-d ifluoro-benzylamino) phenyl]-nethanone 50
(4- Am no-7-cycl opentyl -7H-pyrrol o[ 2,3- 448.1 6.58 4
d] pyri midi n-5-yl)-[3-(2, 5-dif | uor o- berE%males A%PE phenyl | - met hanone 51

(3 Am5no| )7 cycl opaghpiés AbtspYiistéal @ &\e3fo[[er§g 1dofASvele Grepdred usiHgPpiotbéures
i di n-5-y

- chl.or o-benzyl.a henyl ] - met hanone 52
(4- Ani no- %Q%ﬁg%jﬁ%ﬁ‘%se?ﬁﬂi%%?o %4,9 446.2/448.2 7.80_4 dlpyrim
i di n-5-yl ) -B@mpie- chl or o- ben@yﬂnamnndmlaynephenyl] n'sthawlbhe 3 HPLC
I

(4- Am no-7-cycl opentyl -7H pyrrolo[2,3- 448.1 7.32 4 d] pyrimid

Th-5-yl)-]2-(2, 5-d ifluoro-benzyl amino) phenyl] - met hanop&f (ned | method

(2 Am no- 7-cycl opentyl - 7H-pyrrol o[ 2,3- 448.1 6.48 4 d]pyfFim
i di n-5-yl I'="TZg(Z, parind-7-ey@lope@TRYyaobR30) 4481 6.59 4
djpyrimidin-5-y1)-[3-(2,6-difluoro-benzylamino)-
phenyl]-methanone

50 (4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 448.1 6.58 4
d]pyrimidin-5-yi)-[3-(2,5-difluoro-benzylamino)-
phenyl]-methanone

51 (4-Aminc-7-cyclopentyl-7H-pyrrolo[2,3- 446.1/448.1 6.94 4
d]pyrimidin-5-yt}-[3-(2-chloro-benzylamino)-
phenyl]-methanone

52 (4-Amino-7-cyclopentyl-7H-pyrrolo]2,3- 446.2/448.2 7.80 4
d]pyrimidin-5-yl)-[2-(2-chloro-benzylamino)-
- phenyl]-methanone
53 (4-Aming-7-cyclopentyl-7H-pyrroio[2,3- 448.1 7.32 4

d]pyrimidin-5-yl)-{2-(2,5-difluoro-benzylamino)-
phenyl]-methanone

54 (4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 448.1 6.48 4
dipyrimidin-5-y1}-[4-(2,5-difluoro-benzylamino)-

phenyl]-methanone
55 {(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 446.1/448.1 6.86 4
d]pyrimidin-5-yl}-{4-(2-chloro-benzylamino)-
phenyl]-methanone

56 {(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 448.1 6.48 4
d]pyrimidin-5-yl)-[4-(2,6-difluoro-benzylaming)-
phenyl}-methanone




phenyl ] - met hanone 55 Am no- 7- cycl opentyl - 7H py | o[ 2, 3- 446.1/448.1
6.86 4 d]lpyrimid in- 1)-[4-(2-ch | oro-benzyl am"io) phenyl ] - hanone
56 (4- Ani WEL2004956B¥nent yl - 7H pyrrol o[ 2, 3- 448.1 6. 48 4 BERR20h3 00k ¥
d]pyrinidin-5-y|)-[4-(2,6-dif|uoro-benzylanino)- phenyl ] - met hanone S WO
2004/ 056830 PCTI | B20031005841 - 68- Exanplé?

N-[ 3- (4- Am no- 7-cycl ooentyl - 7H ovrrol of 2 dl ayri m di ne- 5-car bonvi |l - ohenvi | -
2-chl oro- benzenesul fonam de 5 To a mixture of 0.062 mml e of the substrate
and 400 uL pyridine was added 0.093 to 0.186 mmle of a sul fonyl chloride.
The resulting m xture was shaken at 100 C for 2 to 14 hours. Pyridine was
renmoved in vaccu and the residue dissolved in 2 nL of DMSO and purified
usi ng reverse phase preparat|ve HPLC:tEmdnmeﬁEﬂ1 t he t|tIe conpound as an off

white solid (18 Bino-Mel ,%
2). 10 Exanpl es 58- _mo 13 ' “
prepared usi @Mﬁﬂ%ﬁ@lﬂﬂé@@ anal ogous to those described in Exarrpl e 57.

Exanpl e CQrm)ou nd N%@nﬁtﬁrd‘lﬁb@ﬁﬁinn(mﬂ &Hthg@bhieele aB400 ul pyridine was added 0.093 to

N-[3- (4- A | =7
o by | m i ne S e REUR ST = SHteaPe. IRl E e P ANG s SR 109 S8 303 B 5o
N-[ 3- (4- Anmi n@omsclymdope\msytemmqaylr vagstwfead the §3Que dsgved in 2 mL of DMSO and

ﬁﬁ Fér I( T f\ Im nﬁ gﬁmfearﬁmayé\)erd@myé }reaarsﬁvbmpu@rte Wehigl kﬁebrﬁne%saséwdfaa%mﬁ Hkiteb0
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N-[ 3-(4- A@i no-7-cycl opentyl - 7H pyrrol o[ 2,3- 525.2 2.5 2 d]

pyri m di ne-5-car bonyl ) - phenylj-5-ch | Of&a%p(éﬁfsﬁﬂéﬁ(- benzenesui f onam de o
Eaxmples 58-132 listed in the following table were prepared using procedures

analogous to those described in Example 57.

Example Compound Name MS HPLC

Rf {min) { method

58 N-[3-(4-Aminc-7-cyclopentyl-7H-pyrrolo[2,3- 477.2 15 2
dipyrimidine-5-carbonyl}-phenyi]-C-
methanesuifonyl-methanesulfonamide
59 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2, 3- 529.2 2.0 2
dlpyrimidine-5-carbonyl}-phenyi]-2-
trifluoromethyl-benzenesulfonamide

60 N-[3-(4-Amino-7-cyclopentyl-7H-pyrroio[2,3- 489.2 2.5 2
dlpyrimidine-5-carbonyl)-phenyl]-4-ethyl- - ]
benzenesulfonamide

81 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 5252 25 2

d]pyrimidine-5-carbonyl}-phenylj-5-chloro-2-
methoxy-benzenesulfonamide

62 N-[{3-(4-Amino-7-cyclopentyi-7H-pyrroio[2,3- 543.2 2.6 2
d]pyrimidine-5-carbonyl)-phenyl]-C-(3,5-dichloro-
phenyl)-methanesulfonamide

63 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 543.2 25 2
djpyrimidine-5-carbonyl)-phenyl]-C-(3,4-dichloro-

phenyl}-methanesulfonamide
64 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 5452 2.5 2
dlpyrimidine-5-carbonyl}-phenyl]-2-

trifluoromethoxy-benzenesulfonamide




62 N-[3-(4-Am no-7-cyc
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N- [ 3- ( 4- KR 2A)Y/eps
d] pyri m di ne-5-car bonyl ) - phenyl ] - C (3, 4-di chl or o-

64 N-[3-(4-Am no-7-cycl opentyl -
yri m di ne-5-car bonyl } phenyl]-2 trifl

dl p

entyl -
-C (3, 5-dichloro phenyl

- phen

7H-pyrrol o[ 2, 3- 543

)

2.6 2 d]pyrim
t hanesul f onam de

ci opentyl - 7H pyrrol o[ 2, 3- 543.2 2.5 FCT/IB2003/005841
phenyl) - met hanesul f onam de
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lor omet h oxy- benzenesul fon ami de |
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met hod 65 N-[3-(4-Am no-7-cycl opentyl

-7Hpyrrolo[2,3- 545.3 2.6 2

de 66

2 2.8

e 71

dlpyrimd jne-5- pyvl -3 trifluoronethoxy-henzenesul f onani
N[ 3- (4- Anj k58mRI8 Vol opent yI - GRRRRFPEDEBED, 3- 553. 4 2. MS2  [d] pyHRKE
i di ne-5-cafrbonyl )| phenyl]-4-phenoxy benzenesul fgnam de [67
N-[ 3- (4- Anj no- 7- cyicl opentyl - 7H-pyrrol o[ 2,3- 553.3 2.6 2 |-Rimin) | method
. d] pyrim di he-5car bonyl ) - phenyl ] - 3- phenoxy- benzenesul f ongni de 6§
5- Di et hyl gm 66- naps-aimine-7/ Lyslofentykii i:pwoiofi,J-3- 354546.2. 4 226 2
(4-am no- 7r cycl opegi,¥dmidihs- rﬁ&f 3d] pyrim di ne-5-cdrbonyl
) - phenyl ] -lam de 69 %yA 1? @% t %‘yﬁenzo[ b) t hi dphene- 2-{suf f onijc 565.
2 acid [3}(4-am nsmww@hw@ﬁwnesrlﬁfpw%| o[ 2, 3-
d] pyri m di pe-ggcar qu(a Amﬁasrtya&peam mpyﬂauo[z 3 553.4 27 2
N[ 3- (4- An| no-7cy08ﬁﬁ §|¥ '1;)) R b g 4.412.4 2
d] pyri mi di pe- 5- car ! Gﬁﬁ@?ﬂ] 'i%?? ¢RIAP F’H”‘%‘ ylloxy} benZenesul fonani d
N[ 3- (4- Anj no- 7- cyberaprasulfmamldepyr r ol of 2 3- 554.4 2.0 2
d] pyri m dl jre=g7cary NS A ok loE g - YEORy = be f jam de
72 4- Benzenesurf ony! -‘Ydhl op ﬁ-’?lbgd 2D ‘rzl)hroo gt d [3 g%’??» 2. EFZ:
e d]pyrlmldlne—S-carbonyl)-phenyl]- -phenoxy-
benzenesulfonamide
68 5-Dimethylamino-naphthalene-1-sulfonic acid [3-] 554.4 2.6 2
{(4-amino-7-cyclopentyl-7H-pyrrolo[2,3-
d]pyrimidine-5-carbonyl}-phenyl]-amide
69 5-Chloro-3-methyl-benzolbjthiophene-2-sulfonic 565.2 28 2
acid  [3-(4-amino-7-cyclopentyl-7H-pyrrolo]2,3-
d)pyrimidine-5-carbonyl}-phenyi]-amide
70 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 554.4 24 2
dlpyrimidine-5-carbonyl)-phenyl]-3-(pyridin-2-
yloxy)-benzenesulfonamide
71 N-[3-(4-Amino-7-cyclopeniyl-7H-pyrrolo[2,3- 554.4 2.0 2
e dipyrimidine-5-carbonyl}-phenyl]-4-(pyridin-4-
- ‘ yloxy)-benzenesulfonamide
72 4-Benzenesulfonyl-thiophene-2-sulfonic acid [3-] 607.3 25 2
(4-amino-7-cyclopentyl-7H-pyrrolo[2,3-
d]pyrimidiﬁe-S-carbonyI)-phenyl]—amide
73 5-Benzenesulfonyl-thiophene-2-sulfonic acid [3-| 607.3 2.5 2
{4-amino-7-cyclopentyl-7H-pyrrolof2,3-
dipyrimidine-5-carbonyl}-phenyl]-amide
74 2-Trifluoroacetyl-1,2,3,4-tetrahydro-isoquinoline- 612.4 24 2
7-sulfonic acid [3-(4-amino-7-cyclopentyl-7H-
pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-
amide
75 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 5544 2.3 2
dlpyrimidine-5-carbonyl}-phenyl]-4-(pyridin-3-
yloxy)-benzenesuifonamide
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2-Trifluoroacetyl-1,2,3,4- tetrahydro I soqui nol i ne-
acid [3-(4-am no-7- cycl opentyl - ~10-

pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyI ) - phenyl ]- am de 75
N-[3-(4-Am' no- 7- cycl opent yl - 7H—pyrro| o[2,3- 554.4 2.3 2

95- car bonyl
)

nic acid
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612.4 2.4 2 7-sulfonic

3-607.3 2.5

d] pyri m di ne-5-carbonyl }phenyl]-4- (pyridin-3-_ yloxy)-henzenesulfonamid
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met hod 76 IN- 13- (4- Amino-7-cycl opentyl -7Hpyrrol o[ 2, 3- 486.[2 1.8 2
d] pyri m di n!k 5-carbgnyl) - phenyl ] - 2- cyano- benzenesul f onam eRf{iin) | method
N- [ 3- (4- Ami no- 7-cycllopent y4- 7H pyrrol o[ 2, 3- 489.2 2.5 2
d] pyri m di ng-5-gar qun;ﬁmmﬁ@@clapdﬁtyd?myﬂﬁd[z 3benzenassid f gnanigde |78 2
N-[ 3- (4- Ami po- 7- cycl gpent ro%&- HMZ) -n491 1232
d] pyri i di ng- 5- car bc‘%’l’ ‘%ﬁ rﬁﬂ‘f N R NEZ ¥ enzendsul f onarfi de 79
N-[ 3- (4- Ami fo- 7- cyclhmpmwfomm!m/rrol o[ 2,3- 521.4 2.2 2 dl] pyrim
i di ne- 5- car oy =PI iiA mnaT - BrdBEEh 0% rybw foTgggi e | 865 2
N-[ 3- (4- Ani TO- 77- cyclo !) cn 'wi';{—i-yyb‘rflro‘v)‘yf-| E’SQ 32172 '
d] pyri mi dl ng- 5- car bR ?Wk@é‘dﬁl‘*f%ﬂwl {benzenegul f onarh i de g1
N-[ 3- (4- Ami mo- 7- cycl&agambsﬂ;foﬂdmwr r ol o[ 2, 3- 505 :F 32
d] pyri m di nge—5—garbam-—phenH 6t 0‘0 rethyt "””“;lZc1 "334‘ Ra-ae 82
N-[ 3- (4- Ami no- 7-cycl 'B’Jéqqf%'qc’?ﬁcﬁﬂﬂp%‘h@yg- % 2.37°2° o
dlpyrimidine-5-carbonyl)-phenyl]-4-methoxy-
benzenesulfonamide
79 N-[3~(4-Amino-T-cyclopentyl-7H-pyrrolof2,3- 5214 22 2
d]pyrimidine-5-carbonyl)-phenyi}-3,4-dimethoxy-
benzenesulfonamide
80 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrole[2,3- 539.3 2.1 2
d]pyrimidine-5-carbonyl}-phenyl]-4-
methanesulfonyl-benzenesulfonamide
a1 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 505.3 23 2
d]pyrimidine-5-carbonyl)-phenyl}-2-methoxy-4-
methyli-benzenesulfonamide
82 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 539.3 2.3 2
d)pyrimidine-5-carbonyl}-phenyl}-2-
methanesulfonyl-benzenesulfonamide o
83 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 493.4 24 2
d]pyrimidine-5-carbonyl)-phenyl}-5-fluoro-2-
methyl-benzenesulfonamide
84 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 509.3 24 2
djpyrimidine-5-carbonyl)-phenyi}-3-flucro-4-
methoxy-benzenesulfonamide
85 N-[3-(4-Amino-7-cyclopentyi-7H-pyrrolof2,3- 529.3 25 2
d]pyrimidine-5-carbonyl)-phenyl]-3-
triffuoromethyl-benzenesulfonamide
86  .IN-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 4934 2.3 2
djpyrimidine-5-carbonyt}-phenyi]-C-(4-fluoro-
phenyl}-methanesulfonamide
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-7Hpyrrol o[#.3- 529.3 2.5 2

N-[ 3- (4- Ami no- 7-cycl opent) | -7Hpyrrol o[ 2,3- 493.4 2.3 2

d] pyri m di ne 5 car bony9 phenyl ]- C—(4 fl uor o-
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d] pyri m difne- 5- carlbonyl ) - phenyl ] - 3-chl oro- 2- net hyl - benz pesuforam-de 88
N- [ 3- (4- Afi no- 7- cycl opentyl - 7H-pyrrol o[ 2, 3- 529.8 2.6 2 (ﬁﬁw e
i ne-5-carfanyl )-phenyll-4 trdluoronethyl-benzengsul fonamide 8D
1,3, 5-Tri rfet h§T - 1HMhRAwEnelavdonemtyriHOYERIPE. 3- (4- 9088 4/2.262 | 2
ani no- 7- cycl opent Yépyfirtidhie:5-dristinid)- &g&hpy&mm@ ne-[5-ca rbpnyl)-pp a nyk]-am
id e 90 N[ 3-(4-An tﬁ 3’ %lgsﬁﬁn Eﬁd 7H pyrrolo[2,8- 509.3(2.6 2 |d]pyrim
i di ne-5-car bonyl ) - 'Bﬁ H F%/ NS4 et hyl - benzénesul f oham i dej 91
N-[ 3- (4- Arfi no8¥ - cyi[B{deimtipd-7-cydiopemtyldHefyR®0l812,3495. | 2%28.32 26 2
d] pyri m dijne- 5-car@ Yliai ep§1 d mm_‘g_ro benzenesul f on}am de P2
Napht hal ene- 1- sul f ﬁ}l? lm &{P‘yn )gh ino 7- 511.3]2.5 2 ¢yclopeptyl -
H- pyrrol o[|2, 3-d] py'i"f"f?(qnﬂ)ethyh@“?)e"esmf°"am'de
e 89 1,3,5-Trimethyl-1H-pyrazole-4-sulfonic acid [3-(4~) 493.4 21 2
bt amino-7-cyclopentyl-7H-pyrrolo[2, 3-d]pyrimidine-
5-carbonyl)-phenyl]-amide
90 N-[3-(4-Aminc-7-cyclopentyl-7H-pyrrolof2,3- 509.3 26 2
dlpyrimidine-5-carbonyi)-phenyl]-3-chloro-4-
maethyl-benzenesulfenamide
81 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 4851 2.5 2
dlpyrimidine-5-carbonyl)-phenyl]-3-chioro-
benzenesulfonamide
92 Naphthalene-1-sulfonic  acid  [3-(4-amino-7-} 511.3 25 2
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl)-phenylj-amide
93 2-Oxo-2H-chromene-6-suifonic acid [3-(4-amino-| 5293 22 2
sivm, 7-cyclopentyl-7H-pyrrolof2,3-d]pyrimidine-5-
N carbonyl}-phenyli-amide
94 N-[3-(4-Amino-T-cyclopentyl-7H-pyrrolof2,3- 497 1 25 2
dipyrimidine-5-carbonyl}-phenyi]-3,5-difluoro-
benzenesulfonamide
95 Naphthalene-2-sulfonic  acid  [3-(4-amino-7-| 511.3 25 2
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl)-phenyi]-amide
96 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 497.3 24 2
d]pyrimidine-5-carbonyl)-phenyl}-2,5-difluoro-
benzenesulfonamide
97 Quinoline-8-sulfonic acid [3-(4-amino-7-| 512.3 23 2
cyctopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl}-phenyl]-amide




carbonyl )-phenyl]-am dgg93 2- Oxo- 2H- chr onene- 6- sul ic acid [3-(4-am no-
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497.1 2.5 2 d]lpyrimid i ne-5-carbonyl )-phenyl]-3,5-difluoro
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2 cyclopentyl-7 Hpyrrolo[2,3-d]pyrimidrne-5 carbonyl )-phenyl]-am de 96

N-[ 3- (4- Ami no- 7cycl opentyl - 7H pyrrol o[ 2,3- 497.3 2.4 2 d]pyrim

i di ne-5-carbonyl } phenyl]-2,5-difluoro benzenesul fonam de 97

Qui nol i ne- 8- sulfonlc acid [3 (4-amno-7- 512.3 2.3 2

cycl opentyl - Eka[PrYd O 2,3- 0] Gomhgdihd N&ME- 5 car bonyllr JmBNenyT - aip@e 0 | WO

2004/ 056830 [PCT/ 1'B2Q03/ 005831 -72- Exanpl e Conpound Name NayHPLC Rf (mn

met hod 98 N[ 3- (4- Ani no- 7-cycl opentyl - 7H pyrrol o[ 4, 3- 529.3 v

d] pyri m di ng- 5- car bg nyI ) phenyl ]- 3 4- d| chI or o- benzenesul f nalr"r(lncﬁfg d8
Y\\_LIFI -l d

N'[3'(4'Amr9 75’\\]”\ |~[ { ITF '_U?_ gﬂ —~4=2 3“T AT N )
i ne- 5- car bonyl )-%her%?"%&rﬂ'"ﬂ' QW tg' %W@H’ %l f orlanPd® 100
| soqui nol i ng- 5- sul f qdjpwinidined5-E@bgrni)-anenyd3.A-didikPo-3 2.2 2 A

cycl opentyl -{7H pyr r 9}, Qdnenifbhiiae M di ne-5- VvV car bgnyl ) phenyl ] - anﬁk de 10
N-[ 3-(4- Am no=7-cycllopent VLI nyrrol of.2 3= 529 3 24 7

d] pyri mi di nd- 5- %r bdtN;FP S*M@WTWQ‘@BBW"ITWW?W&benZenég?ﬂ‘f dnafidle [102
5- Chl or o- t hilophene- zdlgytln{mﬁu-s-cmr@l)-bﬁer(vﬂl-aﬂrdiﬂmero?- 501.3 2.5 2
cycl opentyl {7H pyrrcl 9 gﬂe%ul%h?%“ m i di ne-5 carbonyl|)-ph enyl ]-amijde
100 Isoquinoline-5-sulfonic  acid  [3-(4-emino-7-| 512.3 2.2 2 o
cyclopentyl-7H-pyrrolo[2,3-d)pyrimidine-5-

carbonyl)-phenyl]-amide

.=

101 N-[3-(4-Aminc-7-cyclopentyl-7H-pyrrolo[2,3- 529.3 2.7 2
d]pyrimidine-5-carbonyl}-phenyi]-3,5-dichloro-
benzenesuifonamide

102 5-Chloro-thiophene-2-sulfonic acid [3-(4-amino-7-| 501.3 25 2

cyclopentyl-7H-pyrrolo[2,3-d)pyrimidine-5-
carbonyi}-phenyll-amide

103 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 513.3 2.5 2
d]pyrimidine-5-carbonyl}-phenyl]-3-chloro-4-
fluoro-benzenesulfonamide

104 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 529.3 2.6 2
d]pyrimidine-5-carbonyl}-phenyl]-2 4-dichloro- o
benzenesuifonamide

105 4-Acetyl-N-[3-(4-amino-7-cyclopentyl-7H- 503.3 2.3 2
pyrroio[2,3-d]pyrimidine-5-carbonyl}-phenyi}-
benzenesulfonamide

106 N-{4-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 518.3 2.1 2
d]pyrimidine-5-carbonyl}-phenylsulfamoyl]-

phenyl}-acetamide _
107 Biphenyl-4-sulfonic acid [3-(4-amino-7-| 537.4 2.7 2
cyclopentyl-7H-pyrrolo]2,3-d)pyrimidine-5-
carbonyl)-phenylj-amide

108 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2, 3- 503.4 2.6 2
dpyrimidine-5-carbonyl}-phenyl]-4-propyi-
benzenesulfonamide




103 N-[3-(4- Am no- 7- cy,
d] pyri m di ne- 5-car bon

d] pyri m di ne-5-car bonyl ) - phenyl j - 2, 4-di chl oro-

henyl ] -3-chl oro-4- fl uor

entyl-7H pyrrol o[ 2, 3- 51 2.5 2

nzenesul f onam de 104
N- [ 3- (42944036839 c| opent yl - 7H pyrrol o[ 2, 3- 529. 3 2. 6 BCT/IB2003/005841

4- Acetyl - N-[ 3- (4-am no-7-cycl opentyl -7H 503.3 2.3 2
pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - ph&hyi ] - benzenesul f onani de 106
N-{4-[3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 518.3 2.1 2

d] pyri m di ne-5-car bonyl ) - phenyl sul f anoyl ] -

Bi phenyl -4-sulfonic acid [3-(4-amno-7- 537.4 2.7 2

benzenesul f onam de 105

phenyl } - acet am de 107

cycl opent y|| Exasrgis/rir ol o( 2, 3- djquypoumd Mdrmee- 5- car bonyl NS phenyl ) HEbE de 108
N[ 3- (4- Ai no- 7- cycl opentyl - 7H pyrrol o[ 2, 3- 503.4 2.6 2
d] pyri m dijne- 5- carlbonyl ) - phenyl j - 4- propyl - benzemesul f onamRf@RinP[ Meth .
20?;1{)356?50 PCTQI B2003/ 005841 -73- Exi_snpl e Comr)& gd Nanme Z/f HPI; CJR& (q’q n) -
irrg I ne-5-dar Eggyl §ﬂéﬁ;l%ﬁiééggﬂfﬁ%ewgggﬁg%zengésbﬁ%ﬁa ' dze'g 110 I
Bi pheny! - 3- sul f oni|@P& earhny PRIy 2 S8limetpxy ¢ o
cycl opent yfl - 7H pyrbefnt@{eﬁtfltfidili!j?ri mi d irQe;S Efitlr_b(pnxl Z Ehenyl ]-amde 111
l(;l]-Ejirl(fn ﬁi Ingtﬂgg)c;r ' I?%i/{?%g' |f%r£i]§'|' ]Pyga?lr :J% &g‘r'aomr?g?iﬁ)x;s-agélﬁzene%al f bnafi dé 112
N- [ 3- (4- Afi no- 7-c>wﬁm%—§m-pww$ﬁbwwiﬁp%5 503.8 2.6 2 [d]pyrimid
i ne-5-car Qonyl } ph M&Yiﬂpﬂeﬁgpérﬁ]ﬂé’| benzenesul fonﬁam’ de 113 Et hapesul f ¢nic
acid [ 3- (4—a-n0o ey-cl-opentyl—413 2 2. 0 2
111 N-13-(4-Arhino-7-tyciopentyl-7H-pyrrolof2,3- 545.1 2.6 2
dipyrimidine-5-carbonyl)-phenyil-4-
frifluoromethoxy-benzenesulfonamide
112 N-[3-(4-Amino-7-cyclopentyl-7H-pyrralo[2,3- 503.3 26 2
' d]pyrimidine-5-carbonyi)-phenyi]-4-isopropyl-
benhzenesulfonamide
113 Ethanesuifonic acid [3-(4-amino-7-cyclopentyl-| 413.2 20 2
7H-pyrrolof2, 3-djpyrimidine-5-carbonyl}-phenyl]-
amide
114 1,2-Dimethyl-1H-imidazole-4-sulfonic acid [3-(4-| 4793 1.9 2
amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-
5-carbonyi}-phenyl]-amide
115 Propane-2-sulfonic acid [3-(4-amino-7- 427.3 2.1 2
- cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
~— carbonyl)-phenyi]-amide
116 3,5-Dimethyl-isoxazole-4-sulfonic  acid [3-(4-{ 480.3 2.3 2
amino-7-cyclopentyl-7H-pyrrolo{2,3-djpyrimidine-
5-carbonyl)-phenylj-amide
117 Propane-1-sulfonic acid [3-(4-amino-7-| 427.3 2.1 2
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl}-phenyl]-amide
118 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 486.3 23 2
d]pyrimidine-5-carbonyl}-phenyl}-4-cyano-
benzenesulfonamide
119 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo{2,3- 461.2 23 2
d]pyrimidine-5-carbonyl}-phenyl}-
benzenesulfenamide




7H pyrrol o[ 2, 3-d] pyrim e- 5-carbonyl ) - phenyl ] - 114
1,2-Dirreth|-||—|-|mdazo *4-sul fonic acid [3-(4- 47 P%’lﬁ
no- 7-cycl Qﬁpw ‘ﬁ;‘-pyrrol o[ 2, 3-d] pyri midine 5- carbonyl) P
Propane-2-sulfonic acid [3-(4-amno-7- 427.3 2.1 2

cycopentyl - 7Hpyrrol o[ 2, 3-d] pyri m di ne-5- garbonyl ) - phenyl ] -am de 116

doasu

Lt -am de

eny 115

3, 5-Di net hyl -i soxazol e-4-sul fonic acid [3-(4- 480.3 2.3 2

no- 7-cycl opentyl - 7Hpyrrol o[ 2, 3-d] pyrimid ine 5-carbonyl)-phenyl]-an de

am i

117 Propane- I’2 iijl fonic acid [2 (4- am no 7 427 3 2.1 3 g)q/gl opent yl -
K%rzzl zgnzn D- E?a@? apent yI I—LCBWTP’%dJTaE{eSPZSé J?,ﬁ; 3 HPLC
d] pyri m di ne{5-car boLlyI) phenyl ] - 4- cyano- benzenesul f onam dL 119,
N- [ 3- (4- Ami ng- 7- cycl ppentyl - 7TH-pyrrol o[ 2, 3- 461.2 2|3 2 Rf (min) | method
d] pyri m di net5-carbohyl)-phenyl] bepnzenesul f onani de{ WO 2004)¥ 056830
PCT/ 1BZOO3;L0 58430 I- M[3MM0€'@9W9@WHHMWO[R’§' gPlé Dsﬁsﬁ@m m) A8t hed 212(C
y]_|[o§r|(fn Q{T]ng P57cg¥go ﬂhgﬁmﬂ%ﬁ Ig@%[r:g]rﬁcbyeaﬁ%ehesu f onam dqﬁ 121
1- Met hyl - | H | mi dazol o928 deycid [3-(4- 465.3 1.9 2
am no- 7- cycl ppendyT - AHgmn-t Blirmidazok-tsufpnic M deidie-[384-ca 485anyl) - pbenyl | 2am
VIR A U I BT i e R RN GO
Thi ophene- 2- $ul foni ¢ %mnylspr(enylhaﬁvﬁ@ 7- 467.2 2.2 P
cycl opent yl - FHRy3 T O Obienyl-etheRSaulionid OTddR- © [F@lnahbrT-) - MEeayT |- agyde| 2
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyi)-phenyl]-amide
123 Thiophene-2-sulfonic acid [3-(4-amino-7-| 467.2 22 2
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl)-phenyll-amide
124 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 487.3 2.5 2
d)pyrimidine-5-carbonyl)-phenyl]-4-vinyl-
benzenesulfonamide
125 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 475.3 2.3 2
d]pyrimidine-5-carbonyl)-phenyl]-4-methyl-
benzenesulfonamide
126 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 475.4 2.3 2
dipyrimidine-5-carbonyl}-phenyl]-C-phenyl-
methanesulfonamide
127 N-[3-(4-Amino-7-cyciopentyl-7H-pyrrolof2,3- 475.3 2.4 2
d]pyrimidine-5-carbonyl}-phenyl}-2-methyl-
benzenesulfenamide
128 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo{2,3- 475.2 24 2
djpyrimidine-5-carbonyl)-phenyl}-3-methyl-
benzenesulfonamide
129 N-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 479.3 24 2
dlpyrimidine-5-carbonyl)}-phenyi]l-4-fluoro-
benzenesulfonamide
130 N-{3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 479.2 2.3 2
d]pyrimidine-5-carbonyi)-phenyl]-2-fluoro-
benzenesulfonamide

de



124 N-[3-(4-Anmi no-7-c entyl
d] pyri m di ne- 5-car bon heny4] - 4- vi nyl -
N- [ 3- ( 4-We2¢L036839 copent v
d] pyri m di ne-5-car bonyl } phenyl ] - 4- net hyl -
N-[ 3- (4- Am no- 7-cycl opentyl - 7H- pyrrol of

d] pyri m di ne- 5-car bonyl ) - phenyl ] - G phenyT -

-7H-pyrrol o[ 2,3- 48
benzenes

2.5

2

onan de 125
-7Hpyrrol o[ 2, 3- 475.3 2.3 2PCT/IB2003/003841
benzenesul f onam de 126

,3- 475.4 2,3 2
nmet hanesul f onam de 127

N-[ 3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 475.3 2.4 2 d]pyrimid i n
e-5-carbonyl ) - phenyl ] -2-net hyl benzenesul fonanm de 128
N[ 3- (4 Am_no-7- clopentyi-7H-pyrrolol2 3- 475 2.4
d] pyri mi di feemplead bonyl ) - ph&HPPISNAEERY | - benzehes WSt onhmi deHRE®
N-[ 3- (4- Api no- 7-cycl opentyl - 7Hpyrrol o[ 2,3- 479.B 2.4 2 |
d] pyri m difne- 5- caf bonyl ) - phenyi ] - 4-fl uoro- benzehesul f onpR¥ @kin)1R@ethed
N[ 3- (4 Am no- 7-cycl opentyl - 7H-pyrrol o[ 2, 3- 479.P 2.3 2
d] pyri m dif ne18% c afi{sA¢iAmiplizopcloperdylTHpgrade[2Benzeneg@d bonamale 0 3O
2001/ 1156830 PCT/ | Q B hvirdhavi mﬂz{ e Conpound Najre M5 HPLC Rf | (m n)
method 181 N-[ 3- d}{‘;’A“m%';#é’ g; %%eﬂ ﬁ pyrro} o[ 2,3- ¥79.2 2/ 3 2
d] pyri mi dil ne- 5- caftsaeRPa§ulf ] 3-fluoro- benzehesul fonjni de 132
N-[3-(4- AMNgsz-C L mtﬁﬂl?-(@aopé(rﬂfl@%bnﬁole‘{z 34957 45272 | UIyTTIM 2
i di ne-5-carbonyl) e %ﬁ.ﬁfﬁq’\? Ef]_,% rllesul f onpm de Exgnpl e 1%3
1-[ 3- (4- Afi no- 7-¢ BYoY2Y%%dI pyr| ni di ne-5- carbopnv1) - phenvf - 3
-(2,4- dighloro-b xdnermanwe 5 To a nixture of| 0.062 nhol e of| the
subst r at e "and—566 vt pyridimewas added—0-675
- Example 133
1-[3-{4-Amino-7-cyclopentvl-7H-pyrrolof2.3-d
dichloro-benzyl}-urea
5 To a mixture of 0.062 mmole of the substrate and 500 uL pyridine was added 0.075
mmole of an isocyanate. The resulting mixture was shaken at 80 °C for 2 to 3 hours. Pyridine
was removed in vacu and the residue dissolved in 2 mL of DMSO and purified using reverse
phase preparative HPLC to furnish the fitle compound as an off white solid {21 mg, 65%). MS:
498 (MH+); HPLC Rf: 2.4 min. (HPLC method 2).
10
Examples 134-226
Eaxmples 134-226 listed in the following table were prepared using procedures
analogous to those described in Example 133.
{:' Exampie Compound Name MS HPLC
Rf (min) | method
134 1-[3-(4-Amino-7-cyciopentyl-7H-pyrrolo[2,3- 432.3 2.2 2
d]pyrimidine-5-carbonyl)-phenylj-3-
cyclopentyl-urea
135 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 446.2 2.3 2
d]pyrimidine-5-carbonyl)-phenyl}-3-thiophen-
2-yl-urea
136  [1{3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 465.3 24 2
dlpyrimidine-5-carbonyl}-phenyl]-3-(4-
cyano-phenyi)-urea




mmol e of an isocyanate he resulting m xture was ken at 80 Cfor 2 to 3
hours. Pyridine was r ved in vacu and the resi d®di ssolved in 2 nmL of
DVBO and WEr2094/88@839si ng reverse phase preparative HPLC PEIIBAOAIU8the titl e
compound as an off white solid (21 ng, 65%. MS: 498 (MH+); HPLC Rf: 2.4
mn. (HPLC nethod 2). 10 Exanpl es 134-22§ Eaxnmpl es 134-226 listed in the
follow ng table were prepared using proce fures anal ogous to those descri bed
i n Exanpl e 133. Exanpl e Conpound Nane M5 HPLC Rf (min) nethod 134 1-[3-(4
Am no- 7cycl opentyl - 7H pyrrol o[ 2,3- 432.3 2.2 2 d] pyri m

i di ne-5-carbonyl)-phenyl]-3 cyclopentyl-urea 1
1-[ 3- (4- Ami ng Il bpent ylI - B9MPPERANND | 3- 446. b oM§ 2 |d] HPLC
pyri m di ne-5-fcarbony] )-phenyl]-3-thioph en 2-ylfurea 1B6
1-[3-(4- Am no} 7-cycl ppentyl - 7H-pyrrol o[ 2, 3- 465. @ 2. 4 2 | Bf (pym)i nmettiod
I ne-5-carbonyl )-phenyl]-3-(4 cyano-phenyl)-urea ! WO 2D04/ 056830
PCT/ 1B2003/ 0058437 - Ef(ﬁxuaﬁblm:y@q:mpmw}dpmmw HRrE3Rf | (m.&) {method | 137
1-(3-(4-Am'n-7-cyc| H 3~ 470.13 1.8 2 [d] pyriim

i di ne-5-car bonyl ) - Hr"f"iém?g(cﬂ%ne‘[' 'E'ﬁ"ﬁ(é urea 138

1-[ 3- (4- Ami nol- cyclmwphenﬂ)*w?ﬁrol o[ 2, 3- 482 2.0 2
d] pyri m di ne- nyfgzgne Yialg rlea*zlse

1-[3-(4-Am'no-7-cyc|o!oent_yl-7l-|- rroIo{} 2.13 2. d] pynimidi

ne- 5- car bonyl| ) - phenf§iPyimidine-Sicadgpyhg W‘%@W ) - ur ea 140

1-[3-(4- Ami no- 7-cycl my)cbhe?‘\lyh mearol o[ 2,3- 440.2 2.9 3 |d]

pyrim di ne- 5-eatpenytiphe it -3 phenyt TH‘byrr%lo[Z 3| 4823 2.9 3 o

d]pyrimidine-5-carbonyl}-phenyl]-3-{2-
isopropyl-phenyl)-urea

140  [1-[3-{4-Amino-7-cyclopentyi-7H-pyrrolo[2,3- 440.2 29 3
d]pyrimidine-5-carbonyl}-phenyl]-3-phenyl-
urea )
141 1-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 446.2 2.7 3

d]pyrimidine-5-carbonyl}-phenyi}-3-thiophen-
3-yl-urea
142 1-[3-{4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 454.3 2.8 3

d]pyrimidine-5-carbonyl)-phenyl}-3-p-tolyl-
urea

143 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 454 3 2.8 3
d]pyrimidine-5-carbonyl)-phenyl}-3-m-toiyi-
urea o
144 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrola[2,3- 454.3 2.7 3
d]pyrimidine-5-carbonyl}-phenyi]-3-benzyl-

urea

145 1-[3-(4-Amino-~7-cyclopentyl-7H-pyrrolo[2,3- 458.3 28 3
d]pyrimidine-5-carbonyl)-phenyl]-3-{2-fluoro-
phenyl)-urea

146  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 458.3 2.8 3

dlpyrimidine-5-carbonyl)-phenyl]-3-(3-fluoro-
phenyl)-urea

147 |1-[3-(4-Amino-7-cyclopentyl-7H-pyrroio]2,3- 458.3 2.8 3
djpyrimidine-5-carbonyl)-phenyl]-3-(4-fluoro-

phenyi)-urea




141 1-[3-(4- Am no-7-cy

I ne- 5- ca‘k% w"}z@ﬁnyl]

1-[3-(4- cycl opentyl -

i ne-5-carbonyl) - phenyl ]-3-p-tolyl

pentyl -
=t hi ophen 3-yl -

7H-pyrrolo[2,3- 4
urea 142

2.7 3 d] pyrimd

7H-pyrrol o[ 2, 3- 454.3 2.8 FCTEPANOPIRH o

ure

a 143

1-[3-(4- Am no-7-cycl opentyl - 7H pyrrol o[£, 3- 454.3 2.8 3 d]pyrim
urea 3 144
7H pyrrolo[2,3- 454.3 2.7 3

I di ne-5- carbonyl ) -
1-[3-(4- Ami no-7-cycl opentyl -

phenyl]-3-mtolyl

d]pyrinidine-S;Sarbonyl) phenyl ] - 3- benzyi urea 145 ,
. éyE?n§giﬁglg¥%§?§ér§rycgaéhy?T&§%?E %Fhoro phenylfﬁﬁeai iZ%HPLC
1-[ 3-(4- Ami no-7-cygl opentyl - 7H-pyrrol o[ 2, 3- 45B.3 2.8 i
d] pyri mi dl nj 5-car onyl )-phenyl]-3-(3-f1 uo rp phenyl | Rufmia| refirod
*1-[3-(4-Amino-7-cyglopentyl -7 pyrrolol[ 2 3- 45B.3 2 8 dlpyrimi
i n(. - 5- car bgny148- phkyifAmnoc4cye OBWWWW‘P[?ﬁIJr edB83W0| 2008/ (056880
PCT/ 1 B2003/ 05841 |djpyfimidinea1gdrsonyp M6 HPLC bf (mnr) nethod
1-(3-(47Aniho-7-cyc%ﬁeqt I-7F+ yrrolor2 - 465 32.83 J
d] pyri m di ng- 5-car 1 3- (3- _cyano-phenyl)-uftea 149
1- [ 3-(4- Am no- #acy -bﬂé-deo-ﬂtﬁcppentw)VH{pmﬁe[Z 36pb. 36831 B 2 pyrim
113 (4 A o 7- cyd R St BRAIPSRRY ) BT 2%, 378
dj pyri mi din -5-carHHﬁV§WBHﬁHW?? 3-benzoyl - urep 151
1- [ 3- (4- Ami 0~ ¥50CY H-BREAmo-7E clopémyh Y Rlproto2, 358 46848 B 28 3
had dlpyrimidine-5-carbonyl}-phenyl]-3-benzoyl-
urea
151 1-[3~(4-Amino-7-cyclopentyl-7H-pyrrolc]2,3- 468.4 238 3
d]pyrimidine-5-carbonyl}-phenyl]-3-(4-
methyl-benzyl)-urea
152 1-[3-(4-Amino-7-cyciopentyl-7H-pyrrolof2,3- 468.4 28 3
djpyrimidine-5-carbonyi}-phenyl]-3-(3-
methyl-benzyl}-urea
153  |1-[3~(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 468.4 28 3
dlpyrimidine-5-carbonyl)-phenyl}-3-(2-
methyi-benzyl}-urea
154  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 468.4 28 3
- djpyrimidine-5-carbonyl)-phenyl}-3-
-~ phenethyl-urea
155  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- |  468.4 29 3
dipyrimidine-5-carbonyl)-phenyl)-3-(3-
chloro-2-methyl-phenyl}-urea
156 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 468.4 2.9 3
dipyrimidine-5-carbonyl)-phenyl}-3-(4-ethyl-
phenyl)-urea
157  {1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 468.4 29 3
dipyrimidine-5-carbonyl)}-phenyl}-3-(3,5-
dimethyl-phenyl)-urea
158  |1-[3-(4-Amino-7-cyclopentyl-7TH-pyrrolo[2,3- 468.4 29 3
d]pyrimidine-5-carbonyt)-phenyl]-3-(3,4-
dimethyl-phenyl)-urea

148



d] pyri m di ne-5-car bonyl
1-[3-(4- Am no-7-cycl op

phenyl ] -3-(4- nethyl-benz
| -7H pyrrol o[ 2, 3- 468.4

- Ur e

a 152

3
d] pyri mi divoezobyesssimonyl ) - phenyl ] - 3- (3- net hyl - benz) | ) - ur BRT/1B203/005841
1-[3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 468.4 2.8 3 d]pyrimid

I ne-5-car bonyl

) - phenyl ]1-3-(2 net hyl - benz

)-urea 154

1-[ 3- (4- Ami no-7-cycl opentyl - 7Hpyrrol o[ 2,3 468.4 2.8 3
d] pyri m di ne-5-carbonyl ) - phenyl ] - 3- phenet hyl -urea 155
1- 13- (4- Am no- 7-cycl opentyl - 7H-pyrrol o[ 2,3- 468.4 2.9 3 d]pyrim

M n)

I di ne-5- | )-phenyl]1-3-(3 chlorg-2-nethyl-p v)-urea 156
I10“[ 2?( 4513 X?w‘r 28 | Fxagele gpent y67HOPPRMBY BpBe3- 468 NENEY HPLC
d] pyri mi di ne- b- car bofv) - phenyl ] - 3- (4- et hyl - phenyl )-urea}l57
1- [ 3- (4- Ami noj 7- cycl opent yl - 7H-pyrrol o[ 2, 3- 468.4 2.9 3 Rf (min) | method
dl pyri m di ne- 5- car bopyl } phenyl ] - 3- (3, 5- di net hyl Lphenyl )qurea 1p8
1-[3- (4- Am noj /7-15pC| pRBAEAmMInGF-plopaityd7 B:p8roldB8- {1 2468.43 29 3
20041 056830 per 1oz BER e R PR L PO VB C R (
met hod 159 1}[ 3- (4- Adineibyi-pheyhuesent yl - 7H- pyrrol o[ 2, 3- 468.4 2/ 9 3
g] p%ri(Tg\in?ﬁ;) 7 cycl gn(tn 7H yt\:r?ol 0 ' 'yﬂ- %ﬁ? TR R
d] |[oyri m di ne- % ca?/bom‘w“ -*%}?é?ﬁﬁ?%-"ﬁl? : éj' {3&t h) | - phenyl }-urea | 161
1-[ 3- (4- Am noj 7- cycl (dieathypheiiyorear ol o] 2, 3- 468. 44 2.8 3
dl pyr i m di ne- b=t bony ) g BRI -dychperbi- T H pralod A< |1 468X °F 28 3
d]pyrimidine-5-carbonyl)-phenyl]-3-(2-ethyl-
phenyi)-urea
162  [1-[3-{4-Amino-7-cyciopentyl-7H-pyrrolof2,3- 468.4 29 3
dlpyrimidine-5-carbonyl}-phenyl}-3-(2,4-
dimethyl-phenyl)-urea
163 1-[3-(4-Amino-7-cyclopentyl-7 H-pyrrolo]2,3- 468.2 29 3
djpyrimidine-5-carbonyl)-phenyl]-3-(3-ethyl-
phenyl)-urea
164 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 470.2 28 3
d]pyrimidine-5-carbonyl}-phenyl)-3-(2-
methoxy-phenyl)-urea
165  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo]2,3- 470.2 2.8 3
d]pyrimidine-5-carbonyl)-phenyl]-3-(3-
methoxy-phenyl)-urea
166  |1-[3-(4-Amino-7—cyclopentyl-7H-pyrrolo[2,3- | 472.3 2.7 3
d]pyrimidine-5-carbonyl}-phenyl]-3-(4-fluoro-
benzyl)-urea
167  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 4723 29 3
d]pyrimidine-5-carbonyl}-phenyi}-3-(2-fluoro-
5-methyl-phenyl)-urea
168  11-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- A472.3 2.7 3
d)pyrimidine-5-carbonyl)-phenyl]-3-{2-fluoro-
benzyl)-urea
169  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 4723 29 3
d]pyrimidine-5-carbonyl)-phenyl}-3-(3-flucro-
4-methyi-phenyt)-urea




162 1-[3-(4-Ami no-7-cy pentyl - 7H pyrrol o[ 2, 3- 46
I di ne-5-carbon phen -3-(2,4 di nmet hyl - phenyl) - a 163

1- 13- (4"5\912%1‘%5%‘9cl opentyl - 7H-pyrrol o[ 2, 3- 468.2 2.9 BCTABIHHPFS41
i di ne-5-carbonyl)-phenyl]-3-(3-ethyl phenyl)-urea 164

1-[3-(4- Ami no- 7-cycopent yi - 7H—pyrro|o[ éﬁ 470.2 2.8 3

d] pyri m di ne- 5-car bonyl ) - phenyl ] - 3-( 2- t hoxy- phenyl ) -urea 165
1-[3-(4- Am no-7-cycopentyl -7H pyrrol o[ 2,3- 470.2 2.8 3

d] pyri m di ne- 5- carbonyl) phenylj-3 (3- net hoxy-phenyl) - urea 0 166

1[3 (4 Am Z N |up \L 7AmrrnlLL,Q /I7’)’2’)7
d]pyr|n1d|net%mB@Ptonyl) phgﬂpFﬁﬁéN?Wefluoro- ben )-Jrea HEEC
1-[ 3- (4- Am no- 7- cyﬁ!opentyl 7H pyrrolo[2,3- 47R.3 2.9 _
d] pyri mi di ng- 5- car ponyl ) - phenyl ] - 3- (2-fl uoro- p- net hyl { BheI|) methed
1-[3-(4- Am no-7-cygl gpepntyl -7H-pvrrolo[2,3- 472.3 2.7 dp
rbonyl)-p henyt7e 3{1-2-(fAminoe’-taslepgity)-7kippeolol2,89| 4724 29 3
1-[3- (4- Ami mo-7-cy¢ ]ﬁaﬁﬁ}ﬁﬁél.s_gdfb ;_%m,lngigf&mo.%n.?) 2.9 B
d]pyr|n1d|n¢-5 car gnﬁﬂxﬁg uoro @-nethyl t phenyll -urea
2004/ 056830 | PCT/ 1B 0’5 Exanpl e Conpound Nafre M5 HPLC Rf
"G ne-5- car bony ) - ““"““‘“‘““’“”WTW"WP"”“’W ohetwl ura 710 °
3-[3-(4- ANl fho- v cyHi "*355;‘1?2‘*"9?@*9?*8%@ A 3 d] pyrinid
i ne- 5-car bonyl ) - phéih'yp']enf?-ﬁ'zthvihi!feﬁ)hen 2-yl - et hyl )-ureal 172
A-13- (4- Am NO= ¥r2CY H-RREAiHo- 7 Ejciopariyiy Fpyron2,3- [ 47439 P 2.9 3
- dlpyrimidine-5-carbonyl)-phenyl]-3-(3-
chloro-phenyl)-urea
173 |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 474.3 29 3
d]pyrimidine-5-carbonyl)-phenyl}-3-(4-
chloro-phenyl}-urea
174 11-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo}2,3- 4763 29 3
d]pynmxd|ne-5-carbonyl)—phenyl]~3—(3 5-
difluoro-phenyl}-urea
175 |1-+[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 476.4 29 3
d)pyrimidine-5-carbonyl}phenyl]-3-(3,4-
difluoro-phenyl)-urea
176  |1-[3+(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 476.3 29 3
i dlpyrimidine-5-carbonyl)-phenyl]-3-(2,5-
- difluoro-phenyl)-urea
177  |143-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 4804 2.8 3
dpyrimidine-5-carbonyl)}-phenyl}-3-(2-
phenyl-cyclopropyl}-urea ‘
178  {1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 482 .4 27 3
dipyrimidine-5-carbonyl}-phenyl]-3-(2,3-
dihydro-benzofuran-5-yl)-urea
179  |1-(3-Acetyl-phenyl)-3-[3-(4-amino-7- 4822 2.9 3
cyclopentyl-7H-pyrrolof2,3-d]pyrimidine-5-
carbonyi}-phenyl]-urea
180  [1-3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 482.3 3.0 3
d]pyrimidine-5-carbonyl)-phenyl]-3-(4-
isopropyl-phenyl)-urea

2.9 3 d]pyrim

168

ri mdine-5-ca

. WD
(mn)
d] pyrim



d m di ne-5-carbon ]pyri
1-[3-(4- Am no- 7-cycl ope

j - phenyl ]-3-(3- chl oro-
| -7H pyrrolo[2,3- 474.3

p
2% 3

|)-urea 173

d] pyri i diWO-28045%8ny| ) phenyl]-3- (4- chl or o- phenyl ) - ur BQF/1EEY/005841
1-[3-(4- Ami no-7-cycl opentyl - 7Hpyrrol o[ 2,3- 476.3 2.9 3 d]pyrimid

I ne-5-car bonyl ) -phenyl]-3-(3,5- difluoro-

enyl }u

rea 175

1-[3-(4- Am no-7-cycl opentyl - 7Hpyrrol o[ 2, 3- 476.4 2.9 3 d]
) -phenyl ]-3-(3,4- d iuoro-phenyl)-urea 176

pyri m di ne-5-car bonyl

1-[3-(4- Ami no-7-cycl opentyf-7H pyrrolo[2,3- 476.3 2.9 3 d]pyrimid

I ne-5-car bonyl )} -phe

NA\L

1. 3.(2 § rl_:Lf!Jd_nre_nhnnu!\ 1

a 177
A -3 . |

1-[ 3- (4- Ani no- PEEmPIhent yi - 7KE9RARHT 1§ 3. 480. 4 2. MS3 HPLC
d] pyri m di ne- 5 car bonyl ) - phenyl 3- 3- (2- phenyl -cyc| opropyl }-urea 178
1-[ 3- (4- Ani no-[7- cycl opent yl - 7H-pyrrol o[ 2, 3- 482.4 2.7 3 {RpinIf method
ne- 5-carbonyl )t phenyl | -3-(2,3 d ihydro-benzofurant5-yl)-utea 179
1- (13- Acet yl - phenyiB) - 3HIS{4-AmmniTrmycigpentyBPH-2yroldi2,3- | 483.3 l I 25 1?;3 .
T e L T BB e ery) pheny - e
d] pyri mi di ne- 5 car boniimetiylRaiRAReRv} oea i sopr opyl -phenyl )-firea 0|0 WO
Tothod 181 1-] 3- (o At noe 1 evel ot eyt r ol bl 2, 3 4B3.3 2[5 3 d]
mid i n e-5-cprbonyl ygﬂigiﬁﬁ%]@%g?ﬁ}%epw}%%yl am | n onh e n yl)-u
182 1-[ 3-(4- Anj no- 7- clpehzopiciidigiol-FA-yssa r ol o[ 2, 3- 4i84.3 2.8} 3
183  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 484.4 27 3
d)pyrimidine-5-carbonyi)}-phenyl]-3-(4-
methoxy-benzyl)-urea
184  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 484.4 2.8 3
d]pyrimidine-5-carbonyl}-phenyl}-3-(4-
ethoxy-phenyl}-urea
185 1-[3-(4-Amino-7-cyclopentyi-7H-pymrolo[2,3- 484 .4 27 3
d]pyrimidine-5-carbonyl}-phenyl}-3-(4-
methoxy-2-methyl-phenyl)-urea
186  -[3-(4-Amino-7-cyclopeniyl-7H-pyrrolof2,3- 484 .4 29 3
" |dIpyrimidine-5-carbonyi)-phenyl}-3-(2-
ethoxy-phenyl}-urea
187  |13-(4-Amino-7-cyclopentyi-7H-pyrrolo[2,3- 484 4 29 3
dJpyrimidine-5-carbonyl)}-phenyl]-3-(2-
methoxy-5-methyl-phenyl)-urea
188 1-[3-(¢-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 486.4 2.8 3
d]pyrimidine-5-carbonyl)-phenyl]-3-(4-
methylsulfanyl-phenyl)-urea
189 [1-[3-(4-Amino-7-cyclopentyl-7H-pyrroio[2,3- |  486.4 2.9 3
d)pyrimidine-5-carbonyl)-phenyl]-3-(2-
methyisulfanyl-phenyl}-urea
190  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 488.4 2.8 3
djpyrimidine-5-carbonyl)-phenyl}-3-(2-
chloro-benzyl}-urea
191 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 488.4 2.6 3
dlpyrimidine-5-carbonyl)-phenyl]-3-(2-
chloro-5-methyl-phenyl}-urea

n)
pyri
rea



d] pyri midi ne-5-carbon }phenyl ]-3 benzo[ 1, 3] di ox 5-yl-urea 183

1-[3-(4-Am.no- 7‘§ﬁclop -7TH pynol o[ 2, 3- 484.4 2% 3 d]gyrimidi

ne- 5- car‘ﬁgﬁw*}(ﬂpﬁ yl]-3- (4 nmet hoxy- benzyi)-urea 184 PCT/IB2003/003841

1-[3-(4- Am no-7-cycl opentyl - 7H-pyrrol o[ 2,3- 484.4 2.8 3

d] pyri m di ne-5-carbonyl -phenyl]-3-(4 e_ép_oxy- phenyl)-urea 185

1-[3-(4- Am no-7-cycl opentyl -7Hpyrrol o[ 2,3- 484.4 2.7 3

d] pyri m di ne-5-carbonyl }phenyl)-3-(4 nethoxy-2-nethyl-phenyl)-urea 186

1-[3-(4- Ami no-7-cycl opentyt-7H pyrrolo[2,3- 484.4 2.9 3 d]pyrim

i di ne-5-car bac?dﬁ%—ﬁhenw—s—gz—e{—?w 187

. 1-[3- (4- Ami (BRIl opent yI SPTPRAANEIMS] 2, 3- 484 4MS 9 4 HPLC

d) py(m di ne-{5- car bdnyl } phenyl ] - 3- (2- met hoxy-5{net hyl - phenyl )-urea 188

1- [ 3- (4- Ani rfo- 7-cyc| opentyl - 7TH-pyrrol o[ 2, 3- 486.4 2.8 fRfﬂ‘flp)yr mgihod

I di ne-5-carhonyl)-phenvl]-3-(4 methyls ulfanyl-phenyl)-urea |189

1- 13- ( 4- Ani rlo- 792y di-Ghrangino-7Hydopentdt7bimrgo[2886 . 489,19 3 2.0 2

d] pyri m di ng-5-carhp Ml,a,d,ﬁgngeggbaﬁy@pﬁ& BRs-hyl sul fanyl {phenyl}) - urea {190

1-[3-(4-Am'do-7-cy8ﬁent 7H- %I‘O|023 488. 4 2.8i>

d] pyri mi di ng- 5- car é} r%qll'?é/ eF' ED_  chl or o- benzyl }ujea 191

é]- 13- (4- ,dAm' ro- ExyahW@Mrmﬁo-ibyqvpémmhﬂ{p&rrao[z%E ZEB@.h%l K h2.4 1! 2

pyri m di ng-5-car or o- p- net hyl {phenyl{) -urea [S WO

2004/ 056830 |PeT! | 828]%/’%5‘(’5@%%?%‘1’%%”‘@'5% Cofpound” Nkme NG [HPLC Ri| (i n)

met hod 192 |1- [ 3- ( 4chierp-Rduethybphengbér@ yl - 7H-pyrfol o[ 2,34 489.1 2.0 2

@ pyri m di ng="51gAT JPRB/RTANG-T-oyttdpentyl-7H-pyrroiof2,3- | 489.3 28 2
d]pyrimidine-5-carbonyl}-phenyl]-3-{3-

chloro-4-methyl-phenyl)-urea

195  {1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 491.2 25 2

d]pyrimidine-5-carbonyi)-phenyl]-3-

—

CLO

naphthalen-2-yl-urea
196  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrola]2,3- 497.2 24 2
d]pyrimidine-5-carbonyl}-phenyl}-3-
benzo[bjthiophen-3-yl-urea

197  |3-{3-[3-(4-Amino-7-cyclopentyi-7H- 499.3 241 2
pyrrolof2,3-djpyrimidine-5-carbonyl}-phenyl]-

ureido}-benzoic acid methyl ester
198  [4-{3-[3-(4-Amino-T-cyclopentyl-7H- 499.3 2.0 2
pyrrolo[2,3-dlpyrirnidine-5-carbonyl)}-phenyl)-

(3

ureido}-benzoic acid methyl ester
199  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo]2,3- 501.3 2.0 2
d]pyrimidine-5-carbonyl)-phenyl]-3-(2,5-
dimethoxy-phenyl}-urea

200  [1-{3-{4-Amino-7-cyclopentyl-7TH-pyrrolo[2,3- 501.3 21 2
d]pyrimidine-5-carbonyl)-phenyl)-3-(2,4~

dimethoxy-phenyl}-urea
201 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 501.3 2.1 2
d)pyrimidine-5-carbonyl)}-phenyl}-3-(3,5-
dimethoxy-phenyl)-urea

202  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 509.2 27 2
d]pyrimidine-5-carbonyl}-phenyl]-3(4-
triflucromethyl-phenyl)-urea




chl or o- 6- met hyl -

489.1 2.4 2,

chl or o- 2- et hy!’ﬂyﬁ

1- 13- (4- Am no- 7- cycl opent yl -
d) pyri m di ne-5-car bonyl ) - phenyl ] - 3- ( 3-
1-[3-(4- Am no- 7-cycl opent yl
di ne- 5- car bonyl

phenyl )

di
keir?yl) urea 194

) - phenyl ] -3 napht hal en- 2- yI

ea 193 1-[3-(4-Am no-7-
-5-carbonyl )-phenyl]-3-

7H-pyrrol o[ 2, 3- 489.3

ur ea

chlgpr o- 4- net hyl
-7THpyrrolo[2,3- 491.2 2.5 2 d)pyrimi

c
(5

2.8 2

196

pentyl

-7Hpyrrol of 2, 3-
PCT/1B2003/005841

- phenyl ) -urea 195

rim

1-[ 3- (4- Ami no- 7- cyclopentyl 7H—pyrro| 0[2,3- 497.2 2.4 2
d] pyri m di ne- 5 )= pnen)édmpq PO O T openyg- vy fureansed
3-{3-[3-(4- Am |n0o- cylopentyl /H 499.3 2.1 2 . . ™
O X i i
pyrol o123 et el S T Pt e
i d ine-5-carbaonyl ) ph}pwhuhm%(ca;bbnﬂ}pheeﬂ]k&a(?y phenyl }ureal 200
il ne- 5. car borlL )+ phettbpouer Y RUAR: [0 el v i ea bot" |
1- [ 3- (4- Ani no-[7- @941 ojida{4-Aminp7yelopenty|-TH-ByrolfR3-3 25893 H] AF i hi
i ne- 5-car bonylj ) - phenyj pbﬂrﬁ{dﬁgﬂﬁi;amowwﬁ =p@aenyl )-urea 2p2
1-[ 3- (4- Ami no-|7-cycl P Z‘p-ﬁ?_'érr‘rolro 2 3- 509.2 2.7 2
d] pyri m di ne- 5- car bon %}iﬂﬁ@j VPZP rifluorondthyl -phe%yl )-Urea SV
+ 2004/ 056830 PQT/ 282 003 /[8b A ho-7-dySepehybTibpwro@fhPdun GoNane I\/&.'tHPLrC R (m
method - dlpyrimidine-5-carbonyi)-phenyl]-3-(2,5-
dichloro-phenyl)-urea
206  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 513.3 2.3 2
d)pyrimidine-5-carbonyl)}-phenyl]-3-(5-
methyi-2-trifluoromethyl-furan-3-yi)-urea
207  {4-{3-[3-(4-Amino-7-cyclopentyl-7H- 513.4 26 2
pyrolo[2,3-d]pyrimidine-5-carbonyi}-phenyl]-
ureido}-benzoic acid ethyl ester
208  [3-{3-[3-(4-Amino-7-cyclopentyl-7TH- 5134 25 2
pyrroio[2,3-djpyrimidine-5-carbonyl)-phenyi}-
ureido}-benzoic acid ethyi ester
209 1-[3-(4-Amino-7-cyciopentyl-7H-pyrrolof2,3- 521.2 27 2
dlpyrimidine-5-carbonyl)-phenyl}-3-(4-
bromo-phenvi)-urea
210 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo]2,3- 523.3 28 2
dlpyrimidine-5-carbonyl)-phenyl}-3-(5-
phenyl-thiophen-2-yl}-urea
211 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 523.3 2.6 2
d)pyrimidine-5-carbonyl)-phenyl]-3-(3,4-
dichloro-benzyl)-urea
212 [1-[3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 525.4 27 2
djpyrimidine-5-carbonyl}-phenyl]-3-(2-
trifluoromethoxy-phenyl)-urea
213 |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo]2,3- 527.2 2.3 2
d}pyrimidine-5-carbonyl)-phenyl]-3-(4-fluoro-
3-trifluoromethyi-phenyl)-urea




d] pyri m di ne- 5-car bon henyl]-3-(2- trifluoronet phenyl)-urea 204

1-[3-(4 cl opefityl - 7H pyrrol o[ 2, 3- 509.3

d)pyrim V@g%egg‘ggybonyl) phenyl]-3-(3- trifluoronethyl- %ﬁﬂ?yWE?Qa 205
1-[3-(4- Ami no-7-cycl opentyl -7Hpyrrol o[ 2,3- 509.2 2.7 2

d] pyri m di ne- 5- car bonyl ) - phenyqg- 3- (2, 5~ i chl oro- phenyl ) -urea 206
1-[3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 513.3 2.3 2

d] pyri m di ne-5-carbonyl } phenyl ] - 3- ( 5-

met hyl - 2- tr|fluoronethyl furan-3-y9-urea 207

4-{3-[3-(4- EdRpI4 [CYC T OPeEnEyh Jdund Narhs- & 2- 0 2] PYg of ol 2, S gyTi
. i ne-5-carbonyl)-phanyl ] ureldo? benzoic acid efhyl este¢r 208

203 1-[3-(4- Am no-7-cyclopentyl -7H pyrrol of 2, 3- 50@3 2.1 2

o

3-{3-[ 3- (4- Ami no- 7chcl opentyl -7H 513.4 2.5 2 min) th
pyrrol o[ 2, 3ii ] pyrinidine-5-carbonyl ) phenyl | - JI’Ei do) &0| g 8| 8d gt hyl
est er 209 1_ waQl A Amno- 7 cvel onant v ZH. nar o E_._ __ 2 . 2 H] pyrl m

i di ne-5car bg hy?‘t‘bl- kh@n@ﬁm'ﬁﬁy"@mqﬁﬁgﬁ@ﬁ 3 reﬁz 2 2]p 23 2

1- [ 3- ( 4- Ami njo- 7- cy Gdlpyvieridind-5-Farbgmyl)-piingl]- 2-(BAuck2B. 3 2. 8 2 d] pyrli m

I di ne-5-carhony] } ph LuanY! -th ioph en-2-yl )-urea 211
1-[ 3- (4- Ani rlo- 7cvc|ﬂ@ﬁr’é@fﬁ“&ﬁ"nw’@"ﬁf9 3- 523[3 26 2

d] pyri mi di nq- 52tar HbByEAmErEfIclopent-3HAYTRIOIRAt br i2BdnzyI )2r da 222
é] 13- (4- g\m ro;S?- cyc(h]p,mlqaﬁai?]g_s-zarb@%ﬂg-b};gng}@(ﬁuoﬁg b. 4 ﬁ 7 2 ] I )13
pyri m di ng-5-car ) e -3-(2- trifluorpnet hoxy{phenylf -urea

1- [ 3- (4- Ani fjo- 7- cyﬁé’-ﬁéaﬁm@ww-ﬁmf 2.3- 527.2 2.3 L

d] pyri m di ng- 52taar hoidyk-ApkienT-arcpéntyl 7 Hpgrale[2,3- [ r i 52[7.3uor on@% hyl - phenyl } ur ea
WO 2004/ 056830 PCT/&]WQ%AEQQ%WF)%W%WO%_borrpound Nane NS HPLC
5-trifluoromethyi-phenyl)-urea
217 1-[3-{4-Amino-7-cyclopentyl-TH-pyrrolo[2,3- 527.3 2.4 2
dipyrimidine-5-carbonyl)-phenyl]-3-(2-fluoro-

T

3-trifluoromethyl-phenyl)-urea
218  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 531.2 27 2
dlpyrimidine-5-carbonyi)-phenyl}-3-(2-
benzyl-phenyl)-urea

219  [1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 531.4 28 2
d]pyrimidine-5-carbonyl)-phenyl]-3-(4-

benzyl-phenyl)-urea

220  |1-[3-{4-Amino-7-cyclopentyl-7TH-pyrrolo]2,3- 533.2 2.5 2
. djpyrimidine-5-carbonyl}-phenyt]-3-(2-
x._, phenoxy-phenyl)-urea
221 1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 533.0 2.4 2

dlpyrimidine-5-carbonyl}-phenyl]-3-(3-
phenoxy-phenyl}-urea

222 1-[3-(4-Amino-7-cyclopentyi-7H-pyrrolo[2,3- 533.1 24 2
dlpyrimidine-5-carbonyl)-phenyi}-3-{5-
chloro-2,4-dimethoxy-phenyl}-urea
223  i1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 541.2 25 2
d]pyrimidine-5-carbonyl)-phenyl]-3-(4-
trifiuoromethylsulfanyl-phenyl)-urea
224  |1-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 447.2 1.7 2
djpyrimidine-5-carbonyl)-phenyl]-3-

cyclohexyl-urea




Rf (mn) nethod 214 1 (4- Am no- 7-cycl opent yl - 7I‘/rrol o[2,3- 527.2 2.3 2
dl pyrimi axedsgonyl™) - phenyl | - 3- (4-fl uoro PCT/1B2003/005841
2-trifl uosgﬁgz?'ﬁ”ﬁ phenyl )-urea 215

1-[ 3- (4- Am no- 7-cyc|openty| 7Hpyrrolo[2,3- 527.3 2.0 2 d] pyri mid

I ne-5-carbonyl )-phenyl]-3-(2-fl u oro 6-#4ifl uoronethyl-phenyl)-urea 216
1-[3-(4- Am no-7-cycl opentyl -7Hpyrrolo[2,3- 527.3 2.5 2 d ] pyri mid

i ne-5-carbonyl )-ph enyl]-3-(3-fl u oro 5-trifl uoronethyl-phenyl}urea 217
1-[ 3- (4- Ami no- 7- cyclopentyl 7Hpyrrolo[2,3- 527.3 2.4 2

d] pyri m di ne-5 yT ) - phemdpoand Mamé UOr 0 3-fr I T MS HPLC

uor onet hyl - phehyl ) -urea 218 1-[3- (4 Am no- 7-cycl dpentyl - 7H pyrrol o[ 2, 3-
531.2 2.7 2 d] pyri njﬁ id i ne-5-carbonyl )-phenyl{]-3-(2 b R{g,hﬁ)mw;,gy,gjrurea
219 1-[3-(4- A no-7-clycl opentyl-7H pyrrolo[2,3- §931.4 2.8|2

d] pyri m di ne- Seatpeayt—pheny—3-—{A-henry=phenyhiztre

1- [ 3- (4- Ami no-[7- G981 opdate/ NPT eyeoReniy-G-aywolol, =11 423.5 i i m 2
i di ne-5-car bonyl ) - pheldipyimiging-3-cothendhnfeptiieiptipongriea 221

1-[3-(4- Am no-{7-cycl g hiredH pyrrol o[ 2,3- 533.0 2 4 2 d]pyri {m
I di ne-5-carbon = = 3- = 222
1- [ 3- (4- Ani no- [7- @981 o éfrsetyi-Pherrr31idsproing=r- 533. 1 4ﬁ3i 1.9 2
d] pyri m di ne- 5 car bonj¢{Qopphit@sT¥-gyredto(2B-d]phintidmiess-2, j4- di met hpxy- phgnyl ) - urlea

223 1-[3-(4- A no-7-clyc Y yrrol o[ 2, 3- d41.2 2.512 d]gyrim
i di ne-5-car bonlyl) -phe vbi'%'-%%yprl uor onet hyl sul f@nﬂ-thle)-Lrea 224

1-[3-(4- Am no-7-cycl opentyl -7Hpyrrolo[2,3- 447.2 1.7 2 d]lpyrimid i

ne- 5- car bonyl ) - phenyl ] -3 cycf ohexyl -urea WO 2004/ 056830 PCTA132003/ 005831
-84 Example 227

[3-(4-Amino-7-cyclopentyl-7H-pyrrolo]2, 3-dlpyrimidine-5-carbonyl}-phenyll-carbamic
acid phenyl ester

5 NaH (0.21 g, 5.1 mmol) was added to a solution of (4-Amino-7-cyclopentyl-7H-
pyrrolo[2,3-d]pyrimidin-5-yl)-(3-arnino-phenyl)-methanone {1.5 g, 4.7 mmol) in THF (35 mL).
Adter stirring for 1 h at room temperature, phenyl chloroformate (0.82 g, 5.4 mmol) was added.
The resulting reaction mixture was stirred for an additional 3.5 h, quenched with water (15
mL), and extracted with ethyl acetate (3x25 mL). The combined organic extracts were
10 washed with saturated sodium bicarbonate (20 mL) and brine (20 mL), dried (MgSQ,), filtered,
and concentrated in vacuo. The crude reaction mixture was friturated (CH,Cl,) and filtered to
afford the title compound as a white solid (1.78 g, 87%). MS: 4423 (MH"); HPLC R 2.5

min. (HPLC method 2).

18 Example 228
1-[3-{4-Amino-7-cyciopentyl-7H-pvrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-3-

cyclopropyl-urea '
Cyclopropyl amine (130 mg, 2.3 mmol) was added to a solution of [3-(4-Amino-7-

cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-carbamic acid phenyl ester (50

20 mg, 0.11 mmol) in THF (3 mL). The reaction mixture was stirred at room temperature for 2 h
and concentrated in vacuo. Purification by flash column chromatography (silica, 4:96—15:85
MeOH:CH,CI,) provided the title compound as a pale yellow solid (44 mg, 95%). MS: 405.2
(MH"); HPLC Ry 4.73 min. (HPLC methad 4); HPLC purity: 100%.

25 Examples 229-238



Exanpl e Conmpound Name
1-13-(4- Am no-7-cyclo

yl

d) pyri mvwid 29485683 bonyl ) - phenyl ) - 3- ( 3- f uor o-
phenyl)-3-[3-(4-amno-7- 483.1 1.9 2

1- (4- Acetyl -
cycl opentyl -

f3-(4-Amino-7-cycl opentyl -
i ne-5-carbonvl)-ohenvl|-carbamis

7H-pyrrol o[ 2, 3-d] pyri m di ne- 5-
7H-pvrrol of £53-dl avrimid
aci d phenyl

HPLC Rf (mn) nethod 22
-7TH pyrrol o[ 2,3- 473.1

2

benzyl ) - UPERIRZDE3/005841

mmol ) was added to a sol ution of (4-Am no-7-cyclopentyl -

pyrrol o[ 2, 3-

d] py

rimdin-5-yl)-

(3-am no- phenyl ) - net hanone (1 5 g,

ester 5 NaH (0.21 g,

carbonyl } phenyl ) -urea Exanpl e 227

5.1

4.7 mmol)

in THE (35 nlL). Eannples 22928§ jlisted firp the1follpwing tabbrrwefenmrepaledj weing phaseghires
chl or of or MahQoddis &Anése d@sé’rleﬁH'E}(aMﬁe? 2plded.

The resulting reaction m xture

was stirre Ltlonal guenched with water (15 i) nd
extracted WExAmBehyl acet &OBPPENEM® ) The LonMiHed pr ganii®PLléxt racts were
10 washed with saturated sodi um bi carbonate {20 m-) @nd _brine (20 i),
dried (MgS®4), filtered, and concentrated ih vacuo. [ThBf(minkdEmebdwdt|i on
mxture wasg _tritufated (CH2ClI 2) and filteredfto afford the title cqgnpound
as a white [sok2d (13318AmnoT7&@lopaull-7TH42. 3 (MN ; 418RLC Bl:5.31 5|ma. (JHPLC
nethod 2). 115 Exapph&opad i rbon
[ 3- (4- Ami no- 7-cycfgllpe?1[ ]@nm :ne-s-ﬁa f°2y|3 dl pyri m di ne} 5- car bopyl ) - phenvl | -3
cycl opropvl|-urea 6%‘%)’ 'Hrr??ne (130 ny,{ 2.3 mMmol) was adfded to|a
sol ution of| [2d4 1431(41&7.0 7- cyclopentyl -7H- 4193 5.28 4 _
cycl opent) 4- 7TH py¢ ﬂg[&%ﬁ CE)I n)% 5-caf bonyl ) - phenyl ] - carbam ¢ aci d
‘phenyl estdr (50 HE (3| nL). The| reactioph m xtﬁre was
stirred at froomt @hgﬂ]@tqyd@rﬁwlmezhmureand concentrated in vacup. Purilfication
by flash cotupmyThr 9'¥AH%W ﬁeﬁﬁr T, 496 Lgp8p MtOhECH2E25—provi ded
the title corrpoun:i[aéI pal e’y gllow solid (44 nmg, 959). I\/g 4D5. VH ) ;
HPLC Rf: 4.[73 nin PV'(?‘#E%"M“H'SBEE)WWL)C purfty: 100% 25 Exahpl es 229-238 0
0 WO 2004/ 056830 pRéﬁEd]JSBZ@%{yQ@HSMbW) %a Eaxrrpl es 229 238 listed in|the
foll ow ng tfe 7 uLgagfc hcgc'escribed
i n Exanpl e I% onp LC '
pyrrolo[2,3-djpyrimidine-5 -carbonyl)
phenyl]-3-piperidin-4-yl-urea
233  |[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 365.2 403 4
d)pyrimidine-5-carbonyl}-phenyl]-urea
234  |3-[3-(4-Amino-7-cyclopentyl-7TH- 469.6 6.16 4
pyrrolof2,3-d]pyrimidine-5-carbonyl)-
- phenvl]-1-benzyl-1-methyl-urea
- 235 |Piperidine-1-carboxylic acid [3-(4-amino-7- 433.5 5.63 4
cyclopentyl-7H-pyrrolof2,3-djpyrimidine-5-
carbonyl)-phenyl]-amide
236  |1-[3-(4-Amino-7-cyclopentyl-7H- 456.5 4.48 4
pyrrolof2,3-dlpyrimidine-5-carbonyl)-
phenyl]-3-pyridin-4-yimethyl-urea
237 |1-[3-{4-Amino-7-cyclopentyl-7H- 442.5 478 4
pyrrolo[2,3-d]pyrimidine-&-carbonyl)-
phenyl]-3-pyridin-4-yl-urea
238 |Morpholine-4-carboxylic acid {3-{4-amino- 435.5 4,60 4
7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-
5-carbonyl)-phenyl]-amide




Rf (mn) method 229 1-] 4- Am no- 7-cycl opentyl - 7H 9.3 5.31 4
pyrrol of 2n§( dgow d| ne®s- carbonyl ) - phenyl ) - 3- cycl Obut YheHi®Rns 603941
e cyc

1-[3- (4- A

pyrro)o[ 2, 3-0j pyri m di ne-5-carbonyl)- phenyl]-3-cycl opropyl methyl -urea 231

opentyl 7TH 419.3 5.28 4

1-[3-(4- Am no-7-cycl opentyl -7H 460.9 1.8 _g-pyrrolo[2, 3-d] pyrimid i n

e- 5- car bonyl

)- phenyl]-3-(4-nmethyl-cycl opexyl)-urea 232

1-[3-(4- Ami no-7-cycl opentyl -7H 448.1 3.91 4 pyrrolo[ 2, 3-d] pyrim
i di ne-5-carbonyl)- phenyi]-3-piperidin-4-yl-urea 233
[ 3-(4- Ami no- 7-cycl opentyl 7H-pyrrol of 2, Eg(amglggsg 4.03 4

d] pyri m di ne- 5-car bon
469.6 6.15 4 pyrr @P8p2s
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combined organic layers were dned over Nazs Punﬂcation by flash column
chromatography (hexanes/ethyl acetate 6:4) afforded the title compound as a white solid (3.69
g, 63%). MS: 291.8 (MH+); HPLC Rf: 4.87 min. (HPLC method 4).

239B. (4-Chloro-7-cyclopentyl-7H-pyrrolo[2, 3-dlpyrimidin-5-vl}-(3-iodo-phenyl
methanone

n-Buli (3.65 mL, 2.5 M in hexanes, 9.14 mmol) was added dropwise to a solution of
5-Bromo-4-chloro-7-cyclopentyl-7H-pyrrolof2,3-d)pyrimidine {2.5 g, 8.31 mmol) in THF (50 mL)
at -78 °C. After 30 min a soution of 3-lodo-N-methoxy-N-methyi-benzamide (2.29 g, 7.8
mmal) in THF (10 mL} was added. After 30 min the reaction was quenched with water and
aliowed to warm to room temperature. The layers were separated and the aqueous layer was
extracted with EtOAc (2 x). The combined organic layers were washed with water and dried
over Nazé04. Recrysfallization from MeOH afforded the title compound as a white solid (1.74
g, 49%). MS: 451.9/453.9 (MH+); HPLC Rf: 7.44 min. (HPLC method 4).

239C. Prop-2-ynyl-carbamic acid tert-butyl ester
Propargyl amine (9.6 g, 174.4 mmol) was added dropwise to a solution of di-tert-butyl

dicarbonate {46.1 g, 211.0 mmael) in THF (70 mL). After 12 h the reaction was concentrated,
the residue was dissolved in diethyl ether and washed with water (1 x) and brine (1 x}. The
organic layer was dried over Na,S0O, then concentrated to afford the title compound as a
yellow oil (26 g, 97%).

239D. {3-[3-(4-Chioro-7-cyclopentyi-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-phen

prop-2-ynyi}-carbarnic acid tert-butyl ester

A solution of (4-Chloro-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-(3-iodo-phenyl)-
methanone (500 mg, 1.1 mmol), Prop-2-ynyl-carbamic acid tert-butyl ester (341 mg, 2.2
mmol), Copper lodide {21 'mg, 0.11 mmol), PdCI(PPh;). (77 mg, 0.11 mmol), and
diiéopropyiamine (111 mg, 1.1 mmol) in THF (25 mL) was stirred at room temperature under
Na. After 24 h the reaction was quenched with saturated aqueous NH,C| and the aqueous

Q



mmol ), andDIVF(lom n CH2CI2 (100 m -) was h dto reflux for 3 h.
The reaction was concentrated under reduce he residue
was di sSHP U/ rﬂ”ﬂ:HZCI 2 (100 nL). O, N-Di net hyl hydr oxyl gﬁf’ﬁ%ﬁ'@@gg | oi de
(2.16 g, 22.2 mol) was added and the solution was cooled to 0 C.

N, N-di i sopropylethylamne (2.6 g, 20.2 gyol) was added drop wi se. The
reaction was warnmed to roomtenperature. After 4 h the reaction was quenched
with water, the layers were separated and the aqueous | ayer was extracted
with CHZClI 2 (ix). The 10 conbi ned organic |ayers were dried over Na2SO4.
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met hanone n ! exanes, 14 mol ) was adde ropw se
to a soluti Igﬁ‘u&okf 7?.6%%8-%'_351‘?(?%}“%0?7 cycl opentyt-7H pyrrol o] 2, 3-d] pyri m di ne
(2.5 g, 8.31 mol) in THE (50 nm.) at -78 C. After 30 nmin a soution of

3-1 odo- N- met hoxyzddemetifiyd. @Wﬂﬂ@fﬁh@gé@ﬂﬁﬁ-@on&z,&dliﬁ@ta)nelslcamdﬁgi-&%nm_-) was
added. After 30 mn the reacti was quenched wth water an alTowed to
warmto roowgﬁ%%@?ﬂ@ﬁlﬁ—ﬁgw ¥ I were separated and the aqueous | ayer
was extracted witentitietcoipodrial was. prépeeed Dorb i{3HS(4 SihipaanV-cydiapgetylsy Hamrelof@ts he d

wi th water I t f ed the
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of di-tert- Garbonate (46.1 g, 211.0 nmol) in THE (70 nL). After 12
h the reaction was co icentrated, the residue was dissolved in diethyl ether
and washed with water (1 x) and brine (1 x). The organic |ayer was dried
over Na2SO4 thenzswnC«amnﬁia&ﬁ@d@eﬁfnmwnabg.atdmmidﬁﬂmmgd-amﬁagg%méﬂ yel I ow
oi | (26 %] 979 r1‘13 f3-(4-Cnloro-7-cyclopentvl - 7H pvrrol of 2

3-dl pvri -phenvl | - prop-2-vnyll-carbamc acid tert-butyl
ester A sol uti onH@if(g) was introduced into a solution of {3-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-

(4-Cnl oro- @ggfﬁ.m&afﬁmztﬁmﬁ%%pbénﬁp&}wm %altenlémynl )astéﬁwz@cmg pb@ﬁ'Y') 35

met hanone ( rbamc acid terft- ester
(51 o By TR MeOHCERIELY | Ao i FaLgsacton poer chopantist o DI 5 26 75 g,
0.11 mml) “caapaundiisi sstopamomfid 376 g, (A0L%). NgS: 36012 §iukbd),) HRUE RTHE.062%n.n(HPD.C was
stirredgt f g@g“enperature under N2. After 24 h the reaction was quenched
W th satur ate ueous "NHAC and the aqueous WO 2004/ 056830

PCT/ 1B2003/ 005841 -87 |ayer was ext®&ePE#4Nith Et OAc (3 x). The conbined

organi c |l ayers vesoa. dui@tbrey-2yclddaRfd@H-pyerold[2@edipeinidirat-eii4-Bimeiiiiadiibt on by
flash col ung) he%%r%trggﬁa%gm (hexanes/ et hyl acetate 7:3)
L, A solution of (4-Chioro-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yi)-(3-iodo-phenyl)-
25 methanone (100 mg, 0.22 mmol), 4-(dimethylamino)Phenyl boronic acid (42.9 mg, 0.26
mmol), PdCI{PPhs), (7.7 mg, 0.011 mmol), and KzCQO; (45.6 mg, 0.33mmol) in 1,4-dioxane (3
mL) and water (0.5 mL) was heated to 90 °C. After 24 h the reaction was diluted with EtOAc

and filtered through celite. The filirate was washed with water, dried over Na,SQ,, and

concentrated.  Purification by flash column chromatography (hexanesfethyl acetate 8:2)
30 afforded the titte compound as a white solid (46 mg, 47 %). MS:; 445.1/447.1 (MH+); HPLC
Rf: 8.05 min. (HPLC method 4).

biphenyl-3-vl}-methanone

35 A solution of {4-Chloro-7-cyclopentyi-7H-pyrrolof2, 3-dlpyrimidin-5-y1)-(4'-
dimethylamino-biphenyl-3-yl)-methanone ((40 mg, 0.089 mmoal) and NH,OH (2 mL) in 1.4-
dioxane (2 ml) was heated to 50 °C in a sealed tube. After 12 h the reaction was
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conmpound

as a brown solid (376 ng,
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ester The title conpound was prepared

ester

HPLC

ester

100 9% .

(4-Ch|oro-7-cvd ent 1- f2 pvrimdin-5-vl)-(4"-dinethvlam no-
bi phenvl - 3- glo “étt‘miﬂiﬁfg_%' '\ﬁgﬁam‘?ﬁ&gb
(4-Chl oro-7- o;ﬁybmp{e tyl-7H ppompbm{cma&aed] pyrim di nMHyl )} (3-ildd$ phenyl )- 25
met hanone (100 ng, (.22 mmol ), 4-(di methyl am no){Phenyl bpronic acid (j42.9
ng, 0.26 mml), Pd ;12(PPh3)2 (7.7 nmg, 0.011 mml), and KRiGflh)( 4wettedny, o
0.33mml ) in{l,4-didxane (3 mn-) and water (0.3 m-) wap heatg¢d to 90 C.
After 24 h the pgact |(41a,rm@57 gycbyémywpwoﬁ@c and73elteregzt hrough [celite.
The filtrate |was wag Pn%"@%‘ﬁ‘im% ver Na2SO4, anpd comcentr &t ed.
Purification|by flas 5"'@ 5 (helanes/ et hiyl acetfate 8:[2) 30
afforded theijtitle Emetmeum as a vvhlte SO|Id (44 mg, 47 Ph. NM5] 445.1/447.1
(M), HPLC [Rf5z8-6% 6&323[40 4232 7.60 4
(4- Am no-7- cycl%penty??}ﬁrll-fl‘-&{rro o£[ g_l -5-v|)-F4' - di rLet hvl am no-
bi phenyl - 3- yi}) - net h ﬁBﬂ'@"@B #‘H@)’Pﬁ‘i@@ﬁ‘“ J-pheny
(4- Chl oro- 7-qycl openm)é{haﬂ&depyrrol ot 2, 3- d] pyrl mdin-5-yl )¢ (4 -
dirrethylarrin biphe R LII _g, OGBS rg—NEAC (2 ITL)
in 1, 4- di oane% nH_))‘AWé'é’ F@’g (?‘f?‘."ﬁ?é@@?% a ea ed tup 69 fler 12 th the
reacti on was (WO 2004¢056880-5-¥DPRen(O3tDeimene -88 conce1trat eq under
reduced presdure and purified by flash col um cHromat ogr paphy
244 {4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- . 401.2 7.04 4
djpyrimidin-5-yt)}-(4*-fluoro-biphenyl-3-yi)-
methanone
245 {4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 171 7.36 4 o
dJpyrimidin-5-y1)-(2'-chloro-biphenyl-3-yi}- 419.2
methanone
248 (4-Amino-7-cyclopentyl-7H-pyrrolof2,3- 433.1 6.62 4
d)pyrimidin-5-yi)-(3-iodo-phenyl}-methanone

10

Example 247

247A._7-Cyclopentyl-5-iodo-7H-pyrrolof2,3-dipwimidin-4-viamine
To a pressure tube with dioxane (5 mL) was added 4-Chloro-7-cyclopentyl-5-iodo-7H-

pyrrolof2,3-d]pyrimidine, then ammaonia hydroxide (5 mL). The pressure tube was sealed and

heated at 120C overnight. All solvents were removed via reduced pressure, and the residue

15

were purified through flash column {methylene chloride/methanol

: 97/3). The product was

obtained as a white solid (300 mg, 92%). MS: 329.1 (MH+); HPLC Rf: 5.018 min.; HPLC
purity: 99%.



(CH2CI 2/ MeCH 95:5) to ord the title conpound ag@ vell ow solid (28 ny,
74% . MsS: 426.0 (MH) PLC Rf: 7.38 min. (HPLC od 4). 5 Exanpl es
241- 246 wWExaoph&e83®41- 246 |isted in the foll owi ng tabl ePGEIRYWSIed usi ng
procedures anal ogous to those described in Exanple 240. Exanple Conpound
Name M+ HPLC Rf (mn) nethod 241 (4-Am no-7-cyclopentyl-7H pyrrolof?2, 3-
373.2 6.52 4 d[pyrimdin-5-yl )-(3-fura§?—‘2-y| - phenyi ) - met hanone 242

(4- Am no-7-cycl opentyl -7H pyrrol o[ 2,3- 423.2 7.60 4 d]pyrimid

i n-5-yl)-(3-benzof uran-2-yi-phenyl) methanone 243

(4- Am no-7-cycopentyl - 7H pyrrol o[ 2,3- 383.2 6.95 4

d] pyri m di n-5-yl } bi phenyl - 3-yl - net hanone 244
(4- Am no-7-cycl o entxl 7H- yrroI 0[2 3- 401 2
d] pyri m di n-5-yl AT phg amicacid tert

o 1 RS R i o W@i@gge%?wgw&ﬁazengta@! o1

(4- Ani no- 7-regcA owel) ynd dHepputybdlicdrionate (4338, grarG. 82nrdole)ddrplyd imb of saturated

i di n-5-y4) Sggu;nqg&,bg,hgggylﬂe W@éul?iﬁé‘g&.%méqvm & r%érz t%'ﬁ%\ébr‘ature_[ovemlght and

7--Cyclopentyl-5-i10 rro |'avrimdin-4 P essure
tube with dh%tréctf%mﬁ%&%{’da@oﬁ"& AhHS 6199 e |T8gemaylplayeﬁ wamed
pyrrol of 2, 3witd] yeater], Bish, teied bl sodi0MmDsate Mind rdakeaheated. m;bnfncaﬂsuetlﬁmgﬁ Suse tube

v o | Bl R s 2R B bl o X st R B
(et hyl ene NIi1286.1 M REHREGBF: 515@Wn3)‘4pl-¢weﬂtp&r%ct was obt ai ned as a white
‘solid (800 ngy, 92%. MS: 329.1 (M#+); HPLC Rf: 5. 018 mn.; HPLC purity:
TY9% 0 0 WO 20023? PCT/IB?IOOB P | 47R. t 0- phenyl
-carbamc acid t yl-Lhs FOtTOfT 11 aS Kt 1 -5

was added Zas

7.04

. burte (501
To a round botiom flask with DMF (5 mL), was added 7-Cyclopentyl-5-iodo-7H-
pyrrolof2,3-d]pyrimidin-4-ylamine, Cul, N-methylmorphline and (3-Mercapto-phenyl)-carbamic
15 acid tert-butyl ester. The reaction was heated at 110C overnight. After cooling to room
termperature, the reaction mixture was extracted with EtOAc (80 mL) and saturated sodium
bicarbonate solution (60 ml). The organic layer was washed with water, brine, dried over
sodium suifate and concentrated. Purification through flash column afforded the product as a
light yellow solid (108 mg, 85%). MS: 426.1 (MH+); HPLC Rf: 6.332 min.; HPLC purity: 96%.
20

To a solution of [3-{4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d}pyrimidin-5-yisulfanyl)-
. phenyl}-carbamic acid tert-butyl ester (108 mg, 0.25 mmole) in a mixture of MeOH and
Methylene Chloride (4 mL / 2 mL) was bubbled through HCI gas for 20 minutes. The resulting
25 solution was stirred for 20 minutes at room temperature. Then the reaction mixiure was
extracted with EtOAc (50 mL) and saturated sodium bicarbonate solution (50 mbt). The
organic layer was washed with brine, dried over sodium sulfate and concentrated. The title
compound was obtained as a yellow solid (79 mg, 96%). MS: 326.2 (MH+); HPLC Rf: 5.332
min.; HPLC purity: 90%.
30
247E. 1-[3-(4-Amino-7-cyclopentyl-7TH-pyrroto[2 3-dlpyrimidin-5-yisulfanyt}-phenyl]-3-
{2 6-difluoro-phenvi)-urea
To a round-bottom fiask with pyridine (3 mL) was added 5-(3-Amino-phenylsulfanyl)-7-
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine (16.3 mg, 0.05 mmole) and 1,3-Difiuoro-2-
35 isocyanato-benzene (15.5 mg, 0.1 mmole). The reaction mixture was stived at room
temperature ovemight and extracted with EtOAc (40 mL) and water (40 mL). The organic layer




ng, 4 mmol e) and di -ten.gutyl di carbonate (1.75 gr 8 mvole) and 3 nL of
sat ur at ed iC onate. The resulting sol utTon room
t enper at ure ng-?ﬂr):lﬁg and then extracted with Et CAc (15\6\@?7{ idbg%l%sﬁ HCI
(100 nL). The organi c | ayer was washed with water, brine, dried over sodium
sul fate and concentrated. Purification thtgugh flash col um

(Et CAc/ Hexanes: 1/3) afforded the product as a clean colorless oil (730 ng,
81% . MsS: 226.1 (MH); HPLC Rf: 6.152 min.; HPLC purity: 99% 10 2470.
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tenperature, the reaction mxture was extracted with EtQAc (80 nL) and .
saturated sodium bicarbonate solution (60 nm). The organic |ayer was washed
with waterd brine, dried over sodium sxémples #48252oncentrated. Purification
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85% . MNS: 4261(M—|+¥ purity: 96% 20 247
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To a sol ution ¢Example Compound Name MH+ HPLC

[ 3-(4- Ami no- 7- chl operLtyI -7H-pyrrol o[ 2, 3-d] pyri m di n-5-yl sjul fanyl ) -
phenyl ] - car bam%c acid|tert-butyl ester (108 ng, 0J25 nmol )Rfl(mma HelfodTle of
MeOH and Met hyl ene Cil ori de (4 nL/ 2 nL) was bubbled thriough HC gas |for

20 i nutes. The TEE0 1T R Aot B POnIFR sy bbESE [T Os 20 TY TFEEES| At 4T 0gm 9
tenperature. Then the mctlon n?%(tog %sﬁr ra¢gted with Ef OAc| (50 ml) an
saturat ed sodi im bi carﬂ@ﬁ'ﬁf‘@‘gwﬁﬂﬁ‘ﬂh”rﬂﬂ] ?‘F@)‘s' The¢ organilc | ayel was washed
with brine, dried overdn&mdmhenﬁ)adxr‘éate and concentrnated. The titlpg com ound
P v Z ot e o S S R T P G K T R R
1- [ 3- (4- Ari no- J- cvcl oprrividrpyipyiiepy)-eieayiss-@4pyr i i di n- 5yl sul f ah
l)-phenvll-3- (2,6-d ijmdér@gr@nﬁjq,rgé\vl) urea To a nound-botitom fl ask w h
pyridine (3 mL) NN lcul fanv7-
cycl opent yl - AHYERCRe-( 165% 1y, | 6:8% hrofe) |and
1,3-Difluoro-2{ 35 is manﬁthreﬁ—blemifaeyl)epr(e&)ﬁ]-zss difuor6+| 1 nmol e)]. The feacti ¢n
m xture was-stirred a ture overnight [and extrlacted with EfOAc
(40 m-) and water (AD%%%@ﬁégamc | ayer_\\D 2004/ 056430

PCT/ 1B2003/ 00584 1251- 91-if=(4-Aminsrieyclapeniy-BHinysolold 3r ﬁ,d $Bick dnMp8t ous 4odilum

sul fate, and cencent r fdgemidits-Wsbiaafi)-gHanyi]-3-(2,6-
difluoro-phenyl)-urea

252 1-j4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 481.1 7.572 4
dipyrimidin-5-yisulfanyl)-phenyi]-3-(2,4- - ]
diflucro-phenyl)-urea

Examples 253-256

10 Examples 253-256 listed in the following table were prepared using procedures

analogous to those described in Example 4 and Example 247E as the starting material.
Example Compound Name MH+ HPLC

Rf {min) | method

253  IN-[2-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3- 502.1 5.972 4
d]pyrimidin-5-ylsulfanyl)-phenyl]-2,6-difluoro-
benzenesulfonamide




t hrough flash colum (
conpound as a light vy

hyl ene chl ori de/ net hanol : /4) gave the title

ow solid (9.8 ng, 41 %. F 481.1 (M#H); HPLC Rf:
7.559 mwO220A5E8WuUrity: 96% 5 Exanpl es 248-252 ExanplP€I/IBA®3IN0S85L | i st ed
in the follow ng table were prepared using procedures anal ogous to those
described in Exanple 247. Exanpl e Conpound Nane M+ HPLC Rf (m n) nethod 248

1-[ 3-(4- Am no- 7-cyct opentyl - 7Hpyrrol o[ 2/3- 481.1 7.559 4 4
d] pyri mdi n-5-ylsulfa nyl)-phenyl]-3-(2, 6 difluoro-phenyl)-urea 249

1-[3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2,3- 481.1 7.613 4 d] pyrimid i
n-5-yl s ulfanyl)-phenyl]-3-(2, 4 d ifluoro-phenyl)-urea 250
N-[ 4- (4- Am np£Xarogle| opent y| -CGddgopnd Béro¢ 2, 3- 502. 1 MHL231)1 4 HPLC
" d] pyri mdin-%-ylsulfanyl)-phenyl]-2,6-d ifluord benzenegul fonam de |251
1-[4-(4- Am no-7-cyclopentyl - 7Hpyrrol o[ 2, 3- 481 2 7.581[ R -%pyﬁémyd
I di n-5-yl sul{anyl ){phenyl]-3-(2,6 difluoro-phegnyl)-urep 25
1- 4- (4- Am no= 782y CI eI lino 7y bl PR aymolo 28] L 5629 /2| %962 | 4
d] pyri m di n-%-yl sul [r?g_(l ggq%iféibbsfﬁiz ?y 3[ dlifl u orp-phenyl)-urga
Exanpl es 253] 256 10% resvisuandDbemie e ueR |t he fol | bwing {abl e vere
prepared usi hg proc¢snzreassulfenaaiidegous to those described|in Exanple 4 and
Exanpl e 247E herstatrtr gl et al s anph e Coppount-—Nage v —HRLC Rf
(mn) nethod| 23 :E g S e bR sl S ST o1 b4 [502. 1 |5. 972 4
d] pyri mi di n- byl sul {Seygmidingdswiany)henyii2ie-divos=| benzenebul f onami de $ WO
2004/ 056830 PCTRB20(hALPeMMMdnanfide Exanpl e Corrpqund Nanme| M+ HPLC Rf {(m n)
met hod 254 Nf2-(4+-Axno-Z-cyclopentyl-7H-npvrriglol 2 3.1502 115 092 14
o 256"  IN-f4-(4-Amino-7-cyclopentyl-7H-pyrrold2,3- | 5024 6.237 4
- dlpyrimidin-5-ylsuifanyl)-phenyl]-2,4-difluoro-
benzenesulfonamide
Example 257
257A. 4-Chloro-7-cyclopropyimethwl-7H-pyrrolo[2,3-dIpyrimidine
(Bromomethyl)cyclopropane (7.6 mL, 78 mmol) was added to a solution of 4-Chloro-
5 TH-pyrrolo[2,3-d)pyrimidine {10.0 g, 65 mmol) and cesium carbonate (254 g, 78 mmol) in

DMF (100 mL). The reaction mixture was stirred at room temperature 12 h, filtered, and
concentrated in vacuwo. Purification by fiash column chromatography (silica, 1:9-2:8
EtOAc:hexanes) provided the title compound as a white solid (12.9 g, 95%). MS: 208.5
(MH"); HPLC Re: 5.21 min. (HPLC method 4); HPLC purity: 100%.
10
257B.

phenyl)-methanone

The titte compound was prepared from 4-Chloro-7-cyclopropylmethyl-7H-pyrrolo[2,3-
d]pyrimidine by procedures analogous to those described for the preparation of (4-Amino-7-
cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-(3-amino-phenyl)}-methanone. MS: 308.4 (MH™);
HPLC Ry 4.17 min. (HPLC method 4); HPLC purity: 100%.

15

Examples 258-260

Examples 258-260 listed in the following table were prepared using procedures

analogous to those described in Example 4 with Example 2578 as the starting material.
MH+ HPLC

20

Example Compound Name

Rf (min) | method
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| ) - phenyl ]-2, 4-difluoro
yl -

7H pyrrol 0[2 3- 502.1

enesul f onam de
31 4

2

55
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257 257A. 4-C h to ro-7-cycl opropvl
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MS: 208.5 (MAN: HPLC Rf: 5.21 pin. (HPLC methodl4); HPLC puritl: 1009
2576. 258 |Thiophene-2-suifonic acid [3-(4-amino-7-| 454.5 5.18 4
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Examples 261-268
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Examples 261-268 listed in the following table were prepared using procedures

analogous to those described in Example 25 with Example 2567B as the starting material.

Example

Compound Name

MH-+

HPLC

RF (min)

method

261

1-[3-(4-Armino-7-cyclopropyimethyl-7H-
pyrrolo[2,3-dlpyrimidine-5-carbonyl)}-phenyl]-
3-(2-chlorc-phenyl)-urea

462

6.08

4

262

1-[3-{4-Amino-7-cyclopropyimethyl-7H-
pyrrolo[2,3-d]pyrimidine-5-carbonyi)}-phenyil-
3-m-tolyl-urea

441.5

5.85

263

1-[3-{4-Amino-7-cyclopropylmethyi-7H-
pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl]-
3-cyclohexyl-urea

433.5

5.58

264

1-[3-(4-Amino-7-cyciopropylmethyl-7H-
pyrrolof2,3-d]pyrimidine-5-carbonyt)-phenyl]-
3-(3-methyl-benzyl}-urea

455.5

5.67

265

1-[3-(4-Amino-7-cyclopropylmethyl-7H-
pyrrolof2,3-d]pyrimidine-5-carbonyi)-phenyl]-
3-(2-fiuoro-5-methyl-phenyl)-urea

459.5

6.14

266

1-[3-(4-Amino-7-cyclopropyimethyl-7H-
pyrrolo[2,3-djpyrimidine-5-carbonyl)-phenyl]-
3-(5-fluoro-2-methyl-phenyl)-urea

459.5

6.02




pyrrol o[ 2, 3- d] pyri m di ’5 car bonyl ) - phenyl ] - !
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483 5.54 pyrro o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - phenyl ]C 18¢ 03/0058.41

2- chl or o- benzenesul f onam de Exanpl es 261-268 Exanpl es 261-268 |listed in the
followi ng table were prepared using proggdures analogous to those described
in Exanple 25 wth Exanple 257B as the starting material. Exanple Conpound
Nane M+ HPLC Rf (mn) nmethod 261 1-[3-(4-An no-7-cyclopropyinethyl-7H 462

6.08 4 pyrrolo[ 2, 3-djpyrimdine-5-carbonyl)-phenyt] -
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?1 Ani np- 7- cy cPdppeByermeheryd-uEa- 496. 4 6. 14 4
o[ 2, 3-dIpyrintdine=5=car ponyl)y-phenyTT-—3-(2,4=dr chioro-pnenyt ) - ur ea
[ 3- (4- Am no- 7-cycl opr opyl et hyéxé%ﬁezég& 56.19 4
N-[3-(4-Amino-T7-cyclopropvimethyi-7H-pyrrolol2, 3-dlpyrimidine-5-carbonyl)-phenyi}-2-
chiora-benzamide

3-(5-f
Exanpl
1-13-(
pyrrol
68 1-

5 The titte compound was prepared from (4-Amino-7-cyclopropylmethyl-7H-pyrrolo[2,3-
djpyrimidin-5-yi}-(3-amino-phenyl}-methanone by procedures analogous to those described for
the preparation of N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-
phenyl]-2,6-difluoro-benzamide. MS: 447 (MH’), HPLC Rg 5.56 min. (HPLC method 4);
HPLC purity: 100%.

10 Example 270
270A. 4-Chlorg-7-methyi-7H-pyrrolo[2,3-dpyrimidine
lodomethane {(12.2 mlL, 195 mmol) was added to a solution of 4-Chloro-7H-
pyrrolo[2,3-djpyrimidine (15.0 g, 97.7 mmol) and cesium carbonate (47.7 g, 146.5 mmol) in
DMF (200 mL). The reaction mixture was stirred at room temperature 1 h, quenched with H;O
15 (500 mL}), and extracted with EtOAc (3x200mL). The combined organic exiracts were dried
(Na2SQ,), filtered, and concentrated in vacuo. Purification by flash column chromatography
(silica, 2:8-»3:7 EtOAc:hexanes) provided the title compound as an off-white solid (154 g,
94%). MS: 168.5 (MH"); HPLC Ry 3.45 min. (HPLC method 4); HPLC purity: 96%.

20 270B. (4-Amino-7-methyl-7H-pyrrolof2.3-dlpyrimidin-5-y}-(3-amino-phenyi)-
methanone
The title compound was prepared from 4-Chloro-7-methyl-7H-pyrrolof2,3-d]pyrimidine
by procedures analagous to those described for the preparation of (4-Amino-7-cyclopentyl-
7H-pyrrolo[2,3-d]pyrimidin-5-yl}-(3-amino-phenyl)-methanone. MS: 268.1 (MH"); HPLC Ry
25  3.17 min. (HPLC method 4); HPLC purity: 92%.




pyrrol o[ 2, 3-d] pyri m di 5car bonyl ) - phenyl ] - 3- (3 | fl uoro-phenyl)-urea
Exanpl e 269 ~N-|3-(4- Ar®no- 7-cvcl opropvl met hvl - ‘1ol A
i di ne- 5- cﬁ’roo%'ﬂ{/{ﬁ“s envl | - 2- chl or o- benzani de 5 The ti tlgéif(ﬁfbﬁlﬂﬁ%s s
prepared from (4- Am no-7-cycl opropyl net hyl - 7H pyrrol o[ 2, 3-
d] pyrimdin-5-yi)-(3-am no-phenyl -methapgne by procedures anal ogous to
t hose described for the preparation of
N- (3-(4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) -
phenyl ] -2, 6-di fl uoro-benzam de. Ms: 447 (MN; HPLC R1 5.56 min. (HPLC nethod
4); HPLC purity: 100% 10 Exanple 270_270A.
4- Chl oro-7-net hyl - 7H pyrrol o[ 2, 3-dI per’fﬁm%%Sr%(Ta1'I26%onet hane (12.2 nL, 195 .
mol ) was added t &xanmes 2T1-212 bdtedt inClileoiotiowitig- tapler werke oprepaed |usipa i prpegdues ( 15. 0

, 97.7 mol I 00 mL
The react| on IHEPus BUMTUERIBANG ESarhdds CubErchte S0P e Sl ik T oo
15 (500 ni), hRxenenie facted wi EpmERUTANamSy 200N ) . Th@"'é‘on‘ql ned "@l‘-ﬁanl c
extracts were{dried |(Na2SO4), filtered, and congentrated_in _vacua.
Purification by fIasL col uim chr omat ography (silica, 2:4-Rfgnip)| method
Et OAc: hexanes) proviged the title conpound as an|off-whitje solid (15.4 g,
94% . M5 1685 A7WHL IN-[3HIPLAmimY-7-mtgbrHpYIolo(AIPLC et4738 4); S8 pusity: 96%

20 2706. (4- Am no- 7- uﬁﬁmdi‘l—i-&ggﬂg&%gé 2&51 pvri m di n-5-vl]) - (3- am no- pPTenvi | -

nmet hanone The|title rom
4- Chl or o- 7- net hyl - PQSFQ"%UEH’WIGPm d| ne by proceddres anpl ogou$ to

e e IR R SR R T e |t
pyrrol o[ 2, B-d] pyrimdin eny - met hangne. ]
(MH): HPLC Rl: 25 é’%‘mfﬁ’}‘?g‘%ﬁ{"& ﬁ’é"t"%gﬁ HPLC puritly: 92% wo | Q

2004/ 056830 PET/ | BZOE!Uﬁﬁa%ﬁienes:ﬂ%nﬁmdﬂpl es 271- 772 Exangl es 27L- 272 i sted
in the fol | ow e prepared—ustng—procedures —anat oy —tothose

described in Exanple 4 with Exanple 270B as the starting material. Exanple
Conpound Rame MH+ HPLC Rf (min) net Heampleyd73-274

N- L3 (|4] A n0d7 h”'Ef(é’hYﬂlesﬂZ’ﬁ’S)WJ oted  bre ilohiry RbR3wére FhpPared Nisig NRodeda@s bony|
- pheny 3,5 dic

N-[ 3- (4- Ani n8 i bﬁﬁﬂf lﬁ'g%%ﬂﬂgbﬁﬂ% %)Z &p&f?ﬂB as the starting material.

Example Compound Name MH+ HPLC
Rf {min) | method

273 11-3~{4-Amino-7-methyl-TH-pyrrolof2,3- v 4234 5.37 4
dipyrimidine-5-carbonyl)-phenyf]-3-(3,5-
difluoro-phenyl)-urea

274 1-[3-(4-Amino-7-methyi-7H-pyrrolo[2,3- 456.3 6.12 4
dlpyrimidine-5-carbonyl)-phenyl]-3-(3,5- o
dichloro-phenyl}-urea

Example 275
10 275A. N-Methoxy-2 N-dimethyi-3-nitro-benzamide

Carbonyl diimidazole (9.8 g, 60.7 mmol) was added to a solution of 2-methyi-3-
nitrobenzoic acid {10 g, 55 mmol) in CHzCl; (200 mL) at OC and stirred for 30 min, The
reaction mixture was warmed to room temperature, stirred for 2h, and cooled 10 0 C. N,O-
dimethylhydroxylamine hydrochloride was added to the reaction mixture at 0 C, stirred for 30

15 min, and heated to 45 C for 1 h. The reaction mixture was cooled to room temperature,
stirred for 12 h, and quenched with aqueous K;CO; (10%, 200 mL). The reaction mixture was
extracted with CH,Cl, (3x200 mL) and the combined extracts were dried (MgSQ,), filtered,
and concentrated jn vacuo. Purification by flash column chromatography (silica, 64



d] pyri m di ne-5-car bony phenyl]-3,5- d ifluoro-b nesul fonam de 5

Exanpl es 273-274 Exanp 273-274 listed in the f w ng table were

pr epar edvoimRgsgp3ocedur es anal ogous to those descri beBCTABERHNGFBE 25 with
Exanpl e 270B as the starting material. Exanple Conmpound Name M+ HPLC Rf
(mn) nmethod 273 1-[3-(4-Amno-7-nethyl-7Hpyrrolo[2,3- 423.4 5.37 4

d] pyri m i di ne-5-car bonyl) - phenyl ] - 3- (3 9% djfluoro-phenyl)-urea 274
1-[3-(4- Amino-7-nmet hyl - 7H pyrrol o[ 2, 3- 456.3 6.12 4 d] pyri m di ne-5-car bonyl
-phenyl ]1-3-(3,5- 3 dichloro-phenyl)-urea Exanple 275 10 275A

N- Met hoxy- 2. N-di et hvl - 3-ni t ro- benzam de Carbonyl diindazole (9.8 g, 60.7
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was coolg -_g%_ngtenperature, stirred for 12 h, and quenched wi th aqueous
K2CO3 (10% ). The reaction m xture was extracted with CH2Ql 2 (3x200
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were dried SQ“% filtered, and concentrated in vacuo. Purification by
nytFmetharione

flash colu

The title compound was prepared from {4-Chloro-7-isopropyl-7H-pyrrolof2,3-
d]pyrimidin-5-yl}-(2-methyl-3-nitro-phenyl)}-methanone by procedures analogous to those
described for the preparation of (4-Amino-7-cyclopeniyl-7H-pyrrolo[2,3-d]pyrimidin-5-yi)-(3-

20 amino-phenyl}-methanone. MS: 310.1 (MH'); HPLC R¢ 1.3 min. (HPLC method 2); HPLC
purity: 100%.

Examples 276-281

Examples 276-281 listed in the following table were prepared using procedures

25 analogous to those described in Example 4 with Example 275C as the starting material.
Example Compound Name MH+ HPLC

Rf (min) | method

276  |N-[3-(4-Amino-7-isopropyl-7H-pyrroio[2,3- 485 1.9 2
djpyrimidine-5-carbonyl)}-2-methyl-phenyl]-2-
chloro-benzenesulfonamide

277  |N-[3-(4-Amino-7-isopropyl-7H-pyrroiof2,3- 519.4 2.0 2
d)pyrimidine-5-carbonyf}-2-methyl-phenyl]-
3,5-dichloro-benzenesulfonamide

278  |N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- 486.5 1.8 i
d)pyrimidine-5-carbonyl)-2-methyl-phenyl}-
3,5-diﬂuoro-benzene:sulfonarriide




chromat ography (silica : 7 Et CAc: hexanes) provide he title conpound as an
yellow solid (1.84 g, % . Ms: 357.5 (MH); HPLC 2.0 mn. (HPLC nmethod
2); HPLC pwr 200y056880% 15 275C. PCT/iB2003/005841

(4- Am no- 7-i soproovl - 7H pvrrol of 2. 3-di pvri m di n-5-yl ) -(3-am no- 2- net hvl -
phenyi ) - met hanone The title conpound was prepared from

(4-Chl oro-7-isopropyl -7H pyrrol o[ 2, 3- ~96-

d] pyrimdi n-5-yl}(2-methyl -3-nitro-phenyl)-net hanone by procedures anal ogous
to those described for the preparation of
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(mn) nethod [279 N-[ Qu(ﬁhﬁm_ggp,ze}]—egmpéﬁgyl -7THpyrrolo[ 2,3- 503{2.1 2
d] pyri m di ne- 3-carboq Ayl ] -

chl or o- 4- f | uoro- B&hzdhd {A-BRGTperopYTH- BW°'°{23' 499 21 2 o
N- [ 3- (4- Ani no{7-i sopr dpyﬂrnu?h#ﬁyﬁrb@iyt)-[ZQnéhyl-ﬁﬂfQ\yﬂ-BZ 2 2

d] pyri m di ne- ; - car bonyl )= 2- nqgl?,t“)]; nzBRS Y&%‘}”_"% dijchl or o- benzenesul f ongm i de

281 N-[3- (4- Afino-Z7-ilsopropy DVIT O 2.1 2 dlpyrimid
i ne-5car bonyl ) - 2- net hyl - phenyl ]-3- “chl or o- 4- rret hyI - benzenesul fon am de

Examples 282-286
Examples 282-286 listed in the following table were prepared using procedures

[rm—

b P e, S

analagous to those described in Example 25 with Example 275C as the starting material.
Example Compound Name MH+ HPLC

Rf (min) | method

282  [1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- 498 2.1 2
d]pyrimidine-5-carbonyl)-2-methyl-phenyi]-3-
{3,5-dichloro-phenyl)-urea

283 1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3- 464 20 2
dlpyrirmidine-5-carbonyl)}-2-methyl-phenyl}-3- o
{2-chloro-phenyl}-urea

284 1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3- 395.5 1.3 2

dipyrimidine-5-carbonyl}-2-methyi-phenyl]-3-
isopropyl-urea

285  |1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- 498 .4 22 2
djpyrimidine-5-carbonyl)-2-methyl-phenyi}-3-
{2,4-dichloro-phenyl)-urea

286  |1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3- 465.5 2.1 2
d]pyrimidine-5-carbonyt)-2-methyl-phenyl]-3-
(3,5-difluoro-phenyl)-urea




Exanpl es 282-286 Exa 282-286 listed in the f owi ng table were
prepared using proced anal ogous to those des bed in Exanple 25 with
Exanpl ewayBG+asssthe starting material. Exanple Conpouffd/NaMs3/ 008k HPLC Rf
(mn) method 282 1-[3-(4-Am no-7-isopropyl-7Hpyrrolo[2,3- 498 2.1 2

dj pyri m di ne-5-carbonyl) - 2- net hyl - phenyl ] -3- (3, 5-di chl oro- phenyl)-urea 283
1- 13- (4- Am no-7-i sopropyl - 7H pyrrol o[ 273~ 464 2.0 2

d] pyri m di ne-5-carbonyl ) - 2- net hyl - phenyl ]-3- (2-chl oro-phenyl)-urea 284
1-[3-(4- Ami no-7-isopropyl -7Hpyrrolo[2,3- 395.5 1.3 2 d]pyrimd in

a- 5-carbonyl ) - 2- net hyl - phenyl ] -3 i sopropyl -urea 285

1-[3-(4- Ami no-7-isopropyl - 7Hpyrrol o[ZE@mM@@M 2.2 2

d] pyri m di ne- 5- caf RARYIIchiIdr Rt

1-[3-(4- Ami no- 7-1SopropyT -
d] pyri mi di feetBanose hony| - 2- et hyl - phenyl | - 3 (3, 5-d ifluoro-ph enyi)-urea 5
1 WD 2004/ 05681 tREToMEELNO0 3Va6 Pbepérbd frofi75-Biswargptitord3-fsopropyl-7TH-pyrrolo[2,3-

(3- Am ng; 2- Ga(i;wr%r g&w{;ﬁm&‘h ARG m'e PORL RQXLenzghaB\érﬂngr&(egures apalogous

3-dl pvrim anone

5- Br onp- 4- dhltiwse-desdrigeghiop el premrfplyn Pbl(é{@m -ﬁomw?h*ﬁvftﬁl%&a]ﬁwmldm -5-

2- Chl or o- N- @.Jamixhwamytwény&nfuﬁah&rebensamad@ MH'Rr epedutes ami. qapus to
t hose descrl bg % E(Q Ss%ratlon of

(4- Ari no- 7-TEBMH DT wﬁ«/ t o[ 2, 3-d] pyri mi di n-5-

yl)-(3-am no- 2- net hyl - phenyl ) - net hanone M5: 330.3 (MHF); HPLC Rf: 1.6 mn.

(HPLC jgthod 2); HPLC purlty 99% e Pgem3288- 293 Exanpl es 288-293

‘listed 1n the follow n able.wererftg‘ea ared umggeﬁrocegajres anal ogous to
hose described PRMRlESHP=4 iRjeg i ﬁ’@?‘%‘"@é@b'ea feh BreBRTET U5 HY RIRGeErESl |
Exanpl e CongmailsgelisNio mesdviidscritiet @ Example 4 with Example 287 as the starting material.

Example Compound Name MH+ HPLC

dRBYA)) - Urea 286

Rf {min) | method

288  |N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- 540 22 2
d]pyrimidine-5-carbonyl)-2-chloro-phenyil-
2.4-dichloro-benzenesulfonamide

289  |N-[3-(4-Aminoc-7-isopropyl-7H-pyrrolof2,3- 505.4 20 2
d)pyrimidine-5-carbonyl}-2-chloro-phenyl)-2-

chloro-benzenesulfonamide
290  |N-[3-(4-Amino-7-isopropyl-7H-pyrrolo{2,3- 539.8 21 2
dipyrimidine-5-carbonyl}-2-chloro-phenyl]-

L 3,5-dichloro-benzenesuifonamide
291 N-{3-(4-Amino-7-isopropyl-7 H-pyrrolo[2,3- 5234 20 2
d)pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
chloro-4-fluoro-benzenesulfonamide

292  |N-[3~(4-Amino-7-isopropyl-7H-pyrrolo|2,3- 519.4 2.0 2
djpyrimidine-5-carbonyl)-2-chloro-phenyl]-3-

chloro-4-methyl-benzenesulfonamide
293  [N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- 507 2.0 2
dipyrimidine-5-carbonyl}-2-chloro-phenyl]-
3,5-difluoro-benzenesulfonamide

Examples 294-299
15 Examples 294-299 listed in the following table were prepared using procedures
analogous to those described in Example 25 with Example 287 as the starting material.



Rf (mn) nethod 288 - (4- Am no- 7-i sopr opyl -7H—.ro| o[2,3- 540 2.2 2
265”0 [ 5 WAV T o0 opyl - 714 pyrrof of 2, 3. 5054 2.0 3 e ranam €8

i sopropyl - pyrrol o[ 2, 3- : :
d] pyri m di ne-5-car bonyl ) - 2-chl or o- phenyl ]-2- chl oro- benzenesul f onam de 290
N[ 3-(4- Ami no-7-isoprop)l -7H-pyrrol o[ 2, 3-98539.8 2.1 2
d] pyri m di ne- 5-car bonyl ) - 2- chl or o- phenyl ] - y 3, 5-di chl or o- benzenesul f onam de
291 N-[3-(4-Am no-7-isopropyl-7Hpyrrolo[2,3- 523.4 2.0 2 d]pyrimd
I ne-5-car bonyl) 2-ch Ioro phenyl] 3 chl or o- 4-f 1 uor o- benzenesul f onam de 292
N-[3-(4-Am no opyt—="+ Gme- 019. 4 2. Omfq+ OIPYT T THpLG
I di ne-5-car bop beMg chl or o- p%}r?y H?l,Néch | or o- 4- fret hyI+ begnzenesul f onam de
293 N-[3-(4- AHn no- 7-ijsopropyl - 7Hpyrrol o[ 2,3- 507 2.0 2 l%fémin% metr]op _
d] pyri m di ne-a- car bo:nyl )-2-ch | pro-phenyl] 3, 54difluoro-benzepes gnam de
Exanpl es 294-299_15 onpLes_ZQA-‘Z-QQ—I—Esx—e%—g—g—t—k —Ag—t-ape FHeqe
prepared using pf¥cedUiRdd-Amipesr HOBORYIY BV RIYEYedcr i%gd ilh BXanbl 225 |wi t h
Exanpl e 287 ag the stdpyrinidingicarborgy)-2-cibra2@@dyies¢830 PCT/ 182003ﬁ_)00584] -98
DTS ol sonfap e Rt AR TPLISC, 19
d] py( ni di ne- 5{ca23onyf-J3-@-Aetiner-isoplapykyHipyaolo2.3- 5-di Aftor of pReny| } uPea {295
1-[ 3 (4- Ani 017 | SOPT@Rhchit-Bxirbilyplodnibro diyPs4 2 d] pyrim
i di ne-5-carbonyl) - 2-¢ ﬂ%r (;- apeny Yg mtolyl-ur eq 296
1- [ 3- (4- Ani no{7-1 sop'Bf oyrrol o[ 2,3- 519 2.7}2
d] pyri m di ne- - cggb‘bony[s-(a-ﬁmhh@r@opdowH]py&lo[(ez— 4;d i &8l orjo- plrenyl ) 2ur ea 296
1-[3- (4- Am no17-1 sopr goudidibd BYLA S Hoaniio-Hfyfs4- 2 2

(2,4-dichloro-phenyt)-urea
297 1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3- 484.4 22 2
d)pyrimidine-5-carbonyl)}-2-chloro-phenyl}-3-

(2-chloro-phenyl)-urea
298  |1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3- 416 1.5 2
dpyrimidine-5-carbonyl)-2-chloro-phenyt]-3-

isopropyl-urea
299  |1-[3<{4-Amino-7-isapropyl-7H-pyrrolo[2,3- 486 23 2
d}pyrimidine-5-carbonyt)-2-chloro-phenyl}-3-
(3,5-difluoro-phenyl}-urea

Example 300
300A. 4-{4-Chioro-pyrrolo[2.3-dlpyrimidin-7-yl}-piperidine-1-carboxylic acid teri-butyl Q

ester

5 Diethy! azodicarboxylate (14.4 g, 82.7 mmol) was added dropwise over a period of 1 h
(exothermic) to a solution of 4-chloro-7H-pyrrolof2,3-d]pyrimidine (6.4 g, 41.4 mmol), 4-
hydroxy-piperidine-1-carboxylic acid teri-butyl ester (25.0 g, 124 mmol), and triphenyl
phosphine (21.7 g, 82.7 mmol) in THF (600 mL). The reaction mixture was stirred at room
temperature 3 h and concentrated in vacuwo. The crude reaction mixture was washed with

10 ElOAg, filtered, and concentrated in vacuo. Purification by flash column chromatography
(silica, 5:95—-15:85 EtOAc:hexanes) provided the titte compound as a white solid (6.5 g,
93%). MS: 338 (MH"); HPLC Ry 6.21 min. (HPLC method 4); HPLC purity: 91%.

300B. 4-[4-Amino-5-(3-amino-benzovl}-pyrrolo]2,3-dipyrimidin-7-yll-piperidine-1-
15  carboxylic acid tert-butyl ester




d] pyri m di ne- 5- car bonyl ) - 2- chl or o- phenyl ] -3- (2-chl oro-phenyl)-urea 298
1-[3-(4- Am no-7-1isoprop 7H pyrrolo[2,3- 416 1.5

d] pyri m di ne- 5-car bonyl chl or o- phenyl ]-3- i soprop¥® urea 299

1- [ 3- (4- ANPRBUOSPEMpr opyl - 7TH-pyrrol o[ 2,3- 486 2.3 2 PCT/IB2003/005841

d] py(m di ne-5-car bonyl ) -2-chl oro- phenyl ]-3- (3,5-difluoro-phenyl -urea

Exanpl e 300 300A.

4- (4-Chl oro-oyrrol of 2. 3-dl pvrim din-7- vlg9 pi peri di ne-I-carboxylic acid
tert-butyl 3 ester 5 Diethyl azodicarboxylate (14.4 g, 82.7 nmmol) was added
dropwi se over a period of 1 h (exotherrn'c) to a sol ution of

4-chl oro-7H pyrrol of 2 d] pyrim di ne

_hydr oxy- pi peri di ng®| "@aFﬂBW’I“F cWagc Pt'fp?’@thr%tM‘*'%‘ir%PW(W @TdBY""l'Q'ﬂ‘?rﬂ?Dl ).,

and tri phenyiperigih@sphioosiid adid TerighutyB gstér_tyngrbgedures Bhifoddnd @o Hope dddtabddeet i on

m xture was Lrr t Nt dLn acuo. The
_.crude react |t§gh pf”?ng EO?'eOfmggm\Féns%%vﬁ%w ?%%Ep) &Riéc}g"dﬁ) ?PFES'P d’ﬂ'( ﬁﬁ'm&?ﬁgyﬂt rat ed
in vacuo. Punéthanone.i % #37.5 (MiENK HRMQRdeﬁmnﬁ!Hi@rra?jhgdﬂ(%ﬁ’uQMw 30%%- x15: 85
Et OAc: hexqines) provided the title conmpound as a whlte solid (6.5 g, 93%.
M5: 338 (MH); HPLC Rf: 6. . X 91 % 3006.
4- (4- Ani no- 5- ( 3- S5 SaLo Pl ERLHI iR Lhpzoy l0(2.%

15 car boxyl idipye

The title conpou A )
4- (4-Chl or o- pyrror‘ﬁd P%ﬁlgﬂg 'f&g’ ' H%{%%% 137 mm )d‘lﬂ?lsea degé?gsomf'clmct)faﬂ
tert-butyl eigS @a%P%E%BWWﬁHBI3d§HU§"QW ﬂkm&eé'dﬁééﬁibs@ﬂc rasid teﬂH-é'tV'
E),I epar at{i®n e@felr (0.5¢,1. 1|5 mmol) in pyrldlme {13 mL). The reaction mixiure wlas stired at 75 C for 4.5 h
& Am no- 7- ¢ ope H pyr. 0, ri ne,

et hanone. 10 b e Y1 % fealtg Wi phdhfiod e 1%%@% SBEObul 1y
100% 5 300@with EtOAc (4x15 mL) "The combined organic extracts were washed with CuSO, (3x15 mL),

4- (4- Ami no- ﬁazb?(zé Aif %nébﬁheqhb afwaMréul(Mgswlfmalea tgﬁaz;eryde}»traad m%afohhe?»

dl pvrimdin C t-hu

3, 5 Bi chl or cfawgﬁ%ﬂc??@aﬁbmﬁs RS PG a7 gt 0 O A REPRUAASR | on of
4-[4- 15  white sofid (0.45 g, 63%). MS: 625.5 (MH'); HPLG Re 7.48 min. (HPLC method 4); HPLC

am no-5-( 3- a]:m agepzoyl) -pyrrol o[ 2, 3-d] pyri m di n-7-yl]-piperidine-|-carboxy
lic acid tert-butyl = 10 ester (0.5 g, 1.15 nmmol) in pyridine (13 nL). The
reaction mxture was stirred at 75 Cfor 4.5 In and roomtenperature for 12h
in a seal ed tube,3oqpengBed Anirko!7-gibdedin -4 3i-ri-byralolz] 3-eloimnmidihes-catvbiv-phbtc ( 4X15
m.). The co%r%_eéilch%r}gmina)_&)égracts were washed with CuSO4 (3x15 mi),

20 A solution of TFA/CH,Cl, (0.49 mL/3.5 mL) was added to a solution of 4-(4-amino-5-
{3-[3-(3,5-dichloro-phenyl}-ureido}-benzoyl}-pyrrolof2,3-d]pyrimidin-7-yt}-piperidine-1-carboxylic
acid tert-butyl ester (0.2 g, 0.32 mmol) in CHCl, (1 mL) at 0 C. The reaction mixture was
warmed to room temperature, stirred for 12 h, and concentrated in vacuo. The crude reaction

- mixture was quenched with H;O (5 mL) and Na;CO; (6 mL) and extracted with CH,Cl, (4x5

25 ~ mL). The combined organic extracts were dried (MgSQ,), filtered, and concentrated in vacuo
to provide the title compound as a yellow solid (0.16 g, 93%). MS: 525.5 {MH"), HPLC R¢
5.35 min. (HPLC method 4); HPLC purity: 84%.

300E. 1-{3-[4-Amino-7-(1-ethyi-piperidin-4-y1}-7H-pyrrolo{2 3-dlpyrimidine-6-carbonyl}-
30 phenyl}-3-(3,5-dichloro-phenyl)-urea
A solution of 1-[3-(4-Amino-7-piperidin-4-yl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyi)-
phenyi}-3-(3,5-dichioro-pheny!)-urea (100 mg, 0.19 mmol) and acetaidehyde (8.4 mg, 0.19
mimol) in DMF/THF (20%, 10 mL} was stirred for 30 minutes at room temperature. Sodium
triacetoxyborohydride (61 mg, 0.29 mmol) was added to the reaction mixture, stirred for 3.5
35 hours, and concentrated in vacuo. Purification by reverse phase preparative HPLC (HPLC
method 2) provided the titie compound as a white solid (11 mg, 10%). MS: 553.5 (MH");
HPLC Ry 1.7 min. (HPLC method 2); HPLC purity: 100%.




H20 (20 m),
i n vacuo.
to obtain
(M),

whl oy et

PLC Rf:

and bri neg

7.48 mn.
1-[ 3- (4- Am no- 7- pi oeri di n- 4- vl

0O nL) and dried (MS™Y),

(HPLC met hod 4);

tion mxture was triturat
ed conmpound as a 15 white solid (0.45
HPLC purity:
- 7H- pvrrol.gy. 3-dl ovri m di ne-5- car bonyl ) - phenv
3-(3.5-d ichloro-phenyl)-urea 20 A solution of TFA/CH2CI 2 (0.49 nL/3.5

®:

m-) was added to a solution of 4-(4-amno-5- {3-[3-(3, 5-d
i chl or o- phenyl ) - urei do] - benzoyl } - pyrrol o[ 2, 3-d] pyri m di n- 7-yl

- carboxylic

C. The reaction m xture was
and concentrat ed Erempies§01-30f listed, ie thefgliqwing, tab

warned to roomte

erature,

300D.

tered, and concentrated

%@%ﬁ@ﬂ%ﬂ t

100%

er ed

625. 5

} pi peri di ne- |

acid tert-butyl ester (0.2 0,dl34.36901) in CGH2A2 (1 n-) at O
stirred for :

e, Wﬁ'iefoGPﬂe‘Jvﬁmq LREPREHEES Wi t h

12 h,

H2O (5 nl) apshidyedsicindse dBckibed A ER¥hbI@800ZHE Witfh Exéﬂrﬂ&tcﬂ)s(@tﬁe stédinglinhteridine

conmbi ned orga Facl-s—\me-ug—du-eg—gwgé%——f—ﬁ ed in
vacuo to prOJFﬁ%“R'%j tltlec?fﬁ?ﬂmN@ayellowso (q. F-939%) . | ME:
525.5 (MH); HPLC Rf:| 5.35 nin. (HPLC nethod 4); |HPLC purlity: 849% 200F.
1-{ 3-[ 4- Ami not 7- (1- el hyl - oi peri di n-4-vl) - 7H pyrr ¢l of 2. 3- ISP BEHEI 5- car bo
ny0- 30 ghenyJ 3-(315-dichloro-phenvl|-urea A selutiaon
1- [ 3- (4- Ani no} 7-3ipe 1-6%[1%—%%1-(?1%% piperisirod ﬂ}-d] by r$15.&di rle- B6caf bodyl ) -
phenyl ] - 3- (3, 5- di chi );r,.ppﬁ,k& pﬁrng@ng,g_@g}b L9 nol ) land acgt al defpyde
(8.4 ng, 0.19; mmol) sé5@200 ]12 stirred|for 30| m nute¢s at
room t emper at fire. Sodfl ?59(&%‘?5‘?’ H'S?arl de 61 ng, Q.29 mpl) was$ added
to the reacti pn 3gext nrg—Arsmo-B-l{:Bm-(fzmnora-,S-Sné}liﬂ-hour 5, 388 cqnceAtrat en | iﬂm
vacuo. Purifigation ative|PLC (HPUC nethod 2)
provided the fitle c?{’e@ﬁ*@%@"m%ﬁ'ﬁ plfolofsd-S (11|my, 10%|. Ms: B53.5 |vH);o
HPLC Rf: 1.7 pin. (H iridin &Y)-piperidinetlcsapenylic\acid) 009 WO |2004/ 056830
PCT/ 1B2003/ 0058-t 1 -t&,(ileu@ga@pl es 301-309 Exanpl ¢s 301-3Q9 listed in tkhe
fol | ow ng t able—weretpre gcedures- ‘al-ogeud—to—t+t cri bed
in Exanpl e BOPO-gWi i3 m&r%'ﬁﬁ'"%wvﬁe start ng‘mmri ald Eia?rpl ¢
Conpound Narret MH+ - HP{p@rratb[2 Brd]pyyimitistetfochrba@@ kphenyil-
1-{3-[4-Am not 7- (1- b%n(é}jluoﬁ-ﬁgrﬁéﬂ-lﬂ'pﬂerﬂrpﬂe)a' 615.5{2.6 2
7H pyrrol of 2, R- d] pyrimdine-5-carh =
phenyl } - 3- (3, - d08hI Pri@-iAernpF-dsebytystigeridin-4-yl)- [ 581.5 1.7 2
4;] (4- iA;n no- 5&[ ]3 LS-( m-f-ﬁmrom:ﬁd]ﬂwh{uﬂe-s-wﬁor@}z 5|2
phenyl ) - urei dp] - benz “Ry/J.rokol 2, 3-
d] pyri ni di n- 7Fyl ) - pi %F%y&@/ﬁ@iﬁ%‘%’%@%‘ﬁ? gred i d
305  }1-{3-[4-Amino-7-(1-isobutyl-piperidin-4-yl}- 544.6 15 2
7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl]-
phenyi}-3-(2-fluoro-5-methyl-phenyl)-urea
306 1-{3-[4-Amino-7-(1-cyclobutyl-piperidin-4-yl)- 542.6 14 2
7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl]- o
phenyl}-3-{2-fluoro-5-methyl-phenyl)-urea
307  |1-{3-[4-Amino-7-(1-ethyi-piperidin-4-yl)-7H- 516.6 0.9 2
pyrrolo[2,3-djpyrimidine-5-carbonyl}-phenyl}-
3-(2-fluoro-5-methyl-phenyl)-urea
308 1-{3-[4-Amino-7-(1-cyclobutyl-piperidin-4-yf)- 579.5 1.6 2
7H-pyrroio[2,3-d]pyrimidine-5-carbonyi]-
phenyl}-3-(3,5-dichloro-phenyl)-urea
309 1-{3-[4-Amino-7-(1-benzyl-piperidin-4-yi)- 578.7 1.7 2
7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl]-
phenyl}-3-(2-flucro-5-methyi-phenyl)-urea




tert-butyl ester 303 1-[3-(4-Amino-7-piperidin-4-yl=7H 488.5 1.3 2

pyrrol o[ 2, 3-d] pyrim di 5-car bonyl ) - phenyl ] - ‘

3-(2-fl yl - yl }urea 304 :

1-{3- [4“@\6%‘5"’%& |sobutyl pi peridin-4-yl)- 581.5 1.7

7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ]- phenyl }-3-(3, 5-di chl or o- phenyl

-urea 305 1- {3 [ 4- Am no- 7- (1 i sobutyl -ppperidin-4-yl)- 544.6 1.5 2 7

H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ] -

phenyl } - 3- (2 fl uor o- 5- met hyl - phenyl )-urea 306

1-{3-[4- Am no- 7- (1-cycl obutyl -pi peridin-4-yl)- 542.6 1.4 2

7H pyrrol o] 2, 3-d] pyri m di ne-5-carbo

. phenyl }-3-(2-fl uoro-5- rret | - phenyl )rﬁ&E gegé%? ‘
143- [ 4- Ani no- 7- (Mi3dé-hyinogi-ide yirglof2. edj oob-eanan

3-dj pyrimi - (3-5Cdidhided? 1b\agyl} 3(2f| uor05 rrethyl phenyl )-urea 308

1- {3-[ 4- Ami no-

7|_E pyE rol of 2, 3- 69?"?{% BF ;1égﬁ—ggBBgmepgm-4-yL)/H-pyrro?o[ZE),3-:<Ii]pynm1d|ne-5-carbonyl)-

phenyl } -8- (Beble-(8tdinhorgateny-yrea (8 8§ 3.19 mmol), HATU (73 mg, 0.19 mmol), and

1-(3-[4-Am %95,07 & (9‘?9@}6 19%91%6 inq%l\WF f’Eri{L))waségl‘ged%or]‘m?hoars at room temperature.

7H pyrrol o] I ne-5-¢

phenyl } - 3- (Befre 9rbm5tur19effqﬁmnﬂaweﬁ@/ va}war%tamca@o" byyeseree phese gpparative HPLC

PCT/ [182003/ ®P B8 4retot @) prdvisietthectitd Jddmpound as a white solid ('[IT mg, (1;?%) MS: 329 5 o

143-[ 4- Am VI, o[ 2, 3-dl ovri m di ne-5-car

onvl | g@ﬁ)}%L{e?Z@gwphﬁd&q%ﬁwzIS"QLUCZ@E 16611E’ut I on of

-1 3- (41(Am no- 7- pi peri di n-4-yl -7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) -

fhenyl ]-3-(3, 5- d| chl or o- phenyl ) - urg@n{pfbggﬁ‘rgw 0.19 mmol ), HATU (73 nmg, 0 19

mmol ), and benzoic ac was stirred for 12

nour s at 1 0om  SHBEPET i 6375 {RIBY b 104 i AR, BEEOBRHEY AP AU Io.

Puri fi cat i canalogous do thoseedesieisd ip Ezgapia 8000:D BP0 wilhHRla@plesitnd cis Xe giating ded t he

title corrpong};#ﬁ@s a white solid (17 ng, 14%. Ms: 629.5 (MH); HPLC Rf: 2.5

mn. (HPLC nethad 2): HPIC purity: 100% 10 FExanples 311-315
Example Compound Name MH+ HPLC

PET/ 1B2003/005841

Rf (min) | method

31 1-{3-[7-(1-Acetyl-piperidin-4-yl)-4-amino-7H- 8§67.5 24 2
pyrrolo[2,3-d)pyrimidine-5-carbonyll-phenyl}-
3-(3,5-dichloro-phenyl)-urea
312 |1-{3-[4-Amino-7-(1-sobutyryl-piperidin-4-yl})- 558.2 2.0 2
7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl]-
phenyl}-3-(2-fluoro-S-methyl-phenyl)-urea
: 313 |1-{3-[4-Amino-7-(1-benzoyl-piperidin-4-yl)- 592.2 2.2 2
7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}- |

phenyl}-3-(2-fluoro-5-methyl-phenyl)-urea
314 {1-(3-{4-Amino-7-[1-(pyridine-4-carbonyl)- 593.2 1.8 2
piperidin-4-yl]-7H-pyrrolo{2,3-d]pyrimidine-3-

carbonyl}-phenyl)-3-(2-fluoro-5-methyl-
phenyl}-urea

315  [1-{3-[7-(1-Acetyl-piperidin-4-yl}-4-amino-7H- 530.2 1.8 2
pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-
3-(2-fluoro-5-methyl-phenyl}-urea

15

Example 316

piperidine-1-carboxyiic acid tert-butyl-amide




Exanpl es 311-315 |i st in the follow ng table wey repared using
procedures anal ogous "™ t hose descri bed i n Exanp/"™3000-D & 310 with
Exanpl e J0OBMHAHIR starting nmaterial. Exanple Conpound’%“W’%bLC Rf
(mn) nmethod 311 1-{3-[7-(1-Acetyl-piperidin-4-yl)-4-amno-7H 567.5 2.1 2
pyrrol o[ 2, 3-d]pyri m di ne-5-carbonyl]- phd@/I } 3-(3,5-dichloro-phenyl)-urea
312 1-{3-[4- Am no-7-(1-1isobutyryl -piperi 4-yl)- 558.2 2.0 2

7H pyrrol o[ 2, 3-d] pyri mi di ne-5-carbonyl ] -

phenyl }-3-(2-fl uor o- 5- net hyI phenyl)-urea 313

1-{3-[4- Am no- 7-(

pyri m di ne-5-car b&n?‘ﬁ']ﬂ'%ﬁy eﬁ-@%?(%r d'("g"'ﬁpéfgilfb-‘* glgﬁ%gsfggpfofz‘pﬁgmaryad;ﬁg é%glbgé . 3-dl

1- ( 3- { 4- Ami nphehyf-3-(3.pylichidiopbenid)emea(50 wig) 6.050BMRI) Bnd t-Butgiisocyanate (3 mg, 0.091

peri di n-4-yl | n

oo (o uorgn%#.ﬁgs&w %%H?wé&l stk " ebiB wbie 6P HRN! dr RNEMne reaction

1- { 3- p- ( 1- AcBtixjyre mor;@ntrewwmy?mo Kughgation byjrevenyg phagegprgparative HPLC (HPLC

gyE r20:° f)[ 253- felibl i2 ﬂiviﬁ@d ﬁmqmé%wbdmme@%he solid 6(1531 m(gjf 31A%) M85 e(zg 5[(MH()3
-(2-fluoro e ure m no

5-di chl or o- oﬁ'@ﬂ&‘) ?u‘?‘g'f"dm%éﬁ?'b‘a %ﬁ%ﬁn@[ g“@‘}m nyrimidin-7-vl)

pperi di ne-1-carboxyiic acid tert- butyl am de 6 M WO 2004/ 056830

PCT/ 1 B2003/ 005841 -102- A sol ution otyample 317

1-[ 3-(4- Am no- 7- pi peri di n- 4 I-7H-pg/rro o[ 2, 3-d]. pyr| m di ne- 5 carbonyl)

pheny|] 3- (3 5- d| jw‘-_!.l; atalli Y atd en U ihelY .‘u;‘u. OW DWW tgl: pyrimidin-

i socyanatig (__mpeﬁharw&carﬁﬂmc)acidnemmMmm (2 rnL) was stirred in a seal ed

t ube f 4 h t

bur 11 oat  on by r ysAQire:s SIS ARE & R Bt SERERIV B ior Skt . Q@
the title cofpbtindrdine-teakbaxylis asiditertbytyl-@mitly, wag pegpareymsing prpegdyred-ariplogousPLC R :
2.6 mn. ( HP{eQuE@tdé&ﬁllb&) in E'RE’rhﬁe BoUa-b%: 31%%}9(0&5@6@&9‘)@ aslthe starting material

4- (4- Am no- 5- 2-fl yoro- 5. idol-berzow! olor2. 3-d
| oyri mi din- Example Compound Narne MH+ HPLC

Rf {(min} ! method

317  |4-(4-Amino-5-{3-[3-(2-fluoro-5-methyl- 588.7 2.2 2
phenyl)-ureido}-benzoyl}-pyrrolo]2,3-
d]pyrimidin-7-yi}-piperidine-1-carboxylic acid

tert-butyl-amide

15 Exampie 318
1-{3-[4-Aminc-7-(1-methanesulfenyl-piperidin-4-yl)-7H-pyrrolo]2, 3-dlpyrimidine-5-
carbonyl]-phenyi}-3-(3,5-dichloro-phenyi)-urea o
A solution of 1-[3-(4-Amino-7-piperidin-4-yl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-
phenyl]-3-(3,5-dichloro-phenyl)-urea (100 mg, 0.19 mmol) and methanesulfonylchloride (22
20  mg, 0.19 mmol) in DMF/CH,Cl, (2/3, 5 mL) was stirred in a sealed tube for 1.5 hours at room
temperature. The reaction mixture concentrated in vacuo. Purification by reverse phase
preparative HPLC (HPLC method 2) provided the title compound as a white solid (21.8 mg,
19%). MS: 603.5 (MH'); HPLC Ry 2.3 min. (HPLC method 2); HPLC purity: 100%.

25 Example 319
1-{3-[4-Amino-7-(1-methanesulfonyl-piperidin-4-vl}-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl]-phenyl}-3-(2-fluoro-5-methyi-phenvi}-urea
1-{3-[4-Amino-7-(1-methanesuifonyl-piperidin-4-yl)-7H-pyrrolo[2,3-djpyrimidine-5-
carbonyl]-phenyi}-3-(2-fluoro-5-methyl-phenyi)-urea was prepared using procedures




10 7-yi)-piperidine-|-
ro-5-
pipertdi ne-1-carboxylic acid tert-butyl -
to those described in Exanple 3000-D & 316 with

fpganpl e Conpound Nanme M+ HPLC Rf

i no- 5{3-
i di n-

S hd e

procedures anal ogous
Exanpl e 300B as the starting nmaterial.

GH03eR e

oxylic acid tert-buty
t hyl - phenyl )-u reido]-

|-a$

ben

e 4-(4-Am

PR

3-dl pyrim

r

ed using

(mn) method 317 4-(4-Am no-5-{3-[3-(2-fluoro-5-nethyl- 588.7 2.2 2
phenyl ) - ur ei do] - benzoyl } - pyrrol o[ 2, 3-
d] pyrimdin-7-yi)-piperidine-|-carboxylic acid tert-butyl-amde 15 Exanple

318

e-5 ca rbon

i
. 1-{3- (4- Ani ho-

B3 o

those described in Example 300C-D & 318

w
hanesul fonvl -o1 peridin-4

|tr] Exam_ple 3008 as
ovrrolo
PRtef@leny} - 3- (3. 5-di chl or o- ohen)ll-urea A sol ution of

rtrf.s?-nciﬂgpvri m di n

1-[ 3- (4- Am NPELarpi® €T 1 A1 N- 4-§dmpbbhdiam®T O Z, 3- d] pwid+n 4] Ne- SxEgy bony)l ) -

- phenyl ] -3- (3| 5-di chloro-phenyl)-urea (100 ng, Q.19 nmol ) and
nmet hanesul fohytchl ofide (22 20 ng, 0.19 mmol) |in DWVF/ %@ﬁbd nm.) was
stirred in ajseal ed|tube for 1.5 hours at roonrtenperature % reaotlon
m xture conce mhyjre e—ph reparjati ve
HPLC (HPLC methg 2Jl 3#g§mgwg(€ﬁgﬁ#¢5ambﬁﬁ ﬂd as a white soli (41.8 ny,
199 . MS: 60B.5 (MA'WPGFMPEQ'W-PYQO@?MWTHPE@ met hod 2); HPLE puritly: 100%
25 Exanple 39 carbonyl]-phenyl} 3-(2-fluore-5-methyl-
1-{3-r4-Anin3-7-(1-Eﬁ?ﬁ¥esulfonvl pi peri din-4-lyl)-7H pyrrol of 2 J
3-dl pvrinidipe-5 cidl"B Y92 phenyl } - 3- (2- quord-S-nethy -phenyl)-urga 1
{3-[4-Am no-7- (1- net hanesul f onyl - pi peri di n-4-yl)-7H pyrrol o[ 2, 3-dj pyri m di ne
;-5 car bonyl | - phenyl } - 3- (2-f | uor o- 5- metd) + 8 gpyl) urea was prepared using
procedures 0 0 WO 2004/ 056830 PCT/182003 5 41 103 analogous to those
descr i bea in Exaﬁ%gAe Aea mO calvregt] hlgro 2,28 “Jll“lr: [D y-benzo AOVEPIBi2,9n
mat eri al . Eggm@nwmm dcﬁliéalﬂftvlémm) met hod 319
él égr [ gl ﬁ\m4no ’- %ﬁdﬁﬁ&%ﬂ@%@f? c\‘)lorlgeg(? 3]gh¥1 %m%nol) was added to a solution of 4-[4-

car bonyl ] - pﬁeﬁ915}(3@m(n2-bpnwr~em -Alpyrimigiprényl-piperiding-1-carbaxylignpgié terpbutyl
ester (2.5 g, 5.7 mmol} in pyridine (55 mL). The reaction mixture was sfirred at 40 C for 12 h in
a sealed tube, quenched with HO (45 mL), and extracted with EtQAc (3x50 mL). The
combined organic extracts were washed with CuSO, {3x150 mL), H,O (200 mL), and brine
(200 mL} and dried (MgS0,), filtered, and concentrated in vacuo. The crude reaction mixture
was filtered to obtain the titled compound as an off-white solid {1.5 g, 41%). MS: ' 646.5
(MH"); HPLC Ry 6.95 min. (HPLC method 4); HPLC purity: 100%.

10

15
320B. N-[3-{4-Amipo-7-piperidin-4-yl-7H-pyrrolo[2 3-d]pyrimidine-5-carbonyl)-
phenvl]-3,5-dichloro-benzenesulfonamide
The f{itle from  4-{4-Amino-5-[3-(3,5-dichloro-
benzenesulfonylamino}-benzoyi}-pyrrolo[2,3-d]pyrimidin-7-yl}-piperidine-1-carboxylic acid tert-

compound was prepared

20  butyl ester by procedures analogous to those described for the preparation of 1-[3-(4-Amino-
7-piperidin-4-yl-7TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(3,5-dichloro-phenyl)-urea.
MS: 546.5 (MH); HPLC Ry 4.91 min. (HPLC method 4); HPLC purity: 100%.



5 320A.

4-{4- Am no- 5- (343. 5-di

3, 5-Di chl or ophenyl

solution of 4-[4-
am no- 5- ( 3- am no- benzoyl ) - pyrrol o[ 2, 3-dl p§®4m di n-7-yl ] - pi peri di ne-1| - car boxy

lic acid tert-butyl
reaction mxture was stirred at 40 C for

with H20 (45 nmL), and extracted with Et QAc (3x50 niL).

sul fonyichloride (2.8 g,

ester (2.5 g,

c.ro- benzenesul f onvl am no) -.zqu- nvrrol or2. 3-
dl ovri m diwoiowdidsegdoperi di ne- 1-carboxylic acid tert-butyl PEBIE2003/005841

5.7 mol)

The

extracts were washed with CuSO4 (3x150 ﬁa)npldslzs@l-e-zoo m),

m-) and dried

reaction m xture

(M

E%qgesl ?é 1t

ﬁéeﬁheda@dmﬁ%

ere tain

r %B{?zdwérg pf

in pyridine (55 ni).
12 h in 10 a seal ed tube,

11.5 nmol ) was added to a

The

guenched
conbi ned organi c

and brine (200
G5, u3hG ghbcstios ¢

solid (1.5 g, angiogpus tw@osex!@cabed('wﬁwamplmﬂéw Exemels 3%‘?%85 WﬂP@@naﬂ%@ 4);

HPLC purity: 1
N-f 3- (4- Ami no-
phenvl | -3. 5-di
4-{ 4- Am no- 5- {
benzenesul f ony
rboxylic acid

descri bed for

H pyrrol of 2, 3-
) - phenyl ]-3-(3
(HPLC net hod 4
Exanpl es 321-3
pr epared using
Exanpl e 320B a
(mn) method

7H-pyrrolo[2,3
i chl or o- benzen
600 xx 2 yl)-

5-di chl or o- ben
N-{3-[ 4- Am no-
pyrrol o[ 2, 3-d]
| or o- benzenesu
602.5 1.9 2 7

5

A s52UB. Compound Name “MH+ HPLC
-pi per|{din-4-yl-7H pyrrol o(2, 3-dl pvri m di ng-5-carbonvl) ;
Ehloro-penzenesulfonanlde The titl el conmpounc l from
- (3, 5-dichl oro-
-B-HO ..“= T~ p- | - ca
ert UT%LE;#" 05-{%1 BWJBPS%#ﬁ%s gou\
 he pr e fakmiroloi?. Sedlpytinidinec S caxbonyd: 7- 3| per| di
F] pyri rrdhgnﬂ}ﬁe&écrﬁ&%@ﬁ%hesulfonamlde _
S-dichlorg-p fl\/l—LE\ LC R m n.
e %{?rlﬁm'"%bg%yc‘v@%@&y'%é% VEBET/ 1B2803/|005841] - 1049
4 EXamyl)asi-pyRdleR Bddpyrigdidie-5-carbdngl)-f I | owi ng |t abl e were
procedyr AN .destribed in Exanpgl e 300E with
5_t he s]j')z'ijrgrtﬁ’lj}r?'glé1 M%%Bgﬁﬂe@%}%&;% Cbnpound ﬂ ne _HPLC| Rf
32 B2RF { —{34[4Ammo‘l (-gthvi-plperidinpd-WeTidi h- £745) - {53665 (6. 2D 4
LY S oA b pieri o .
esul fon no- 7- (- cycl obuyt yl - pijperi di p- 4-
VH—pyrr%ﬁ%f %P‘f@ﬁﬁéﬁﬂd?ﬂﬂﬁg 5-carbpnyl | phényl }-3, P
;enmul DD{:Be{mNrﬁlm-Belgsobutyl-plpendm-4 yl)- 602.5 1.9 2
(1-et r 5 1.6 2
pyrimi j'ﬂnpgprgg@é(ﬂ%prﬁ HeL% r}y'? B- dich
f onam |PheYHBH- ‘NP"{"BO anzqﬁ?%owdp i Eobut yl - pi peri di n-4-y|)-
pyrrol o[ 2, 3-d] pyrim1di ne- 5-car bonyl ] -

Examples 325-328
Examples 325-328 listed in the following table were prepared using procedures

analogous to those described in Example 310 with Example 320B as the starting material.

Example

Compound Name

MH+

HPLC

Rf (min)

method

325

N-{3-[7-(1-Acetyl-piperidin-4-yl}-4-amino-7TH-
pyrrolof2,3-d]pyrimidine-5-carbonyl]-phenyl}-
3,5-dichloro-benzenesulfenamide

588.5

1.6

2

326

N-(3-{4-Amino-7-[1-{pyridine-4-carbonyl)-
piperidin-4-yl]-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl}-phenyt}-3,5-dichloro-
benzenesulfonamide

651.5

19

327

N-{3-[4-Amino-7-(1-benzoyl-piperidin-4-yi)-
TH-pyrrolof2,3-d]pyrimidine-5-carbonyl}-

phenyl}-3,5-dichloro-benzenesulfonamide

650.5

2.3




phenyl } -3, 5-di chl or o- bg@ilsenesul f onam de 5 Exanpl es 5- 328 Exanpl es 325-328
listed in the follown abl e were prepared using cedures anal ogous to

t hose deWOr2PHEF6§3 Exanpl e 310 with Exanpl e 320B as t h&CI{IBRROBAY 84t eri al .
Exanpl e Compound Nanme M+ HPLC Rf (min) nmethod 325

N-{3-[7-(1-Acetyl - pi peridin-4-yl )-4-am'{b§-7H- 588.5 1.6 2 pyrrolo[2, 3-d] pyi
i m di ne-5-carbonyl]-phenyl} 3, 5-dichl 6ro-benzenesul f onam de 326

N-(3-{4-Am no-7-[1-(pyridine-4-carbonyl)- 651.5 1.9 2 piperidi n-4-yl]-7

H pyrrol o] 2, 3-d] pyri mi di ne-5- carbonyl}-phenyl)-3,5-dichloro

benzenesul fopam de 327 N{3-14- Amino-7-(1-he yl-piperidin-4-yl)- 650.5
2.3 2 7H pyl E@W®| 3- dI pyriGAMPCHRL Bargeyr hony| ] -| pAdWYyI 1L 3, FIRIC
i chl or o- benzgnesul f Bnam i de WD 2004/ 056830 PCT/|l B2003/ 005841 _ - 105 Hxanpl e

Conmpound Nang M#+ HPLC Rf (nmin) method 328 Rf (min) | method
N-{ 3- [ 4- Ami nb- 7- (1- | sobut yryl - pi peridin-4-yl)- [616.5 2.1 2
7H- pyr r ol o[ 2] 3-a2Bpy [N-{3i[¢HAmino5’-(d dsdboigrytpiperidin-4-yl)-|  616.5 2.1 2

phenyl }- 3, 5-fi chl or @3&%’?@’?{; i‘gmﬁrﬁ | € 329

4-f 4- Am no- 5 13- ( 3. ‘0-benzenesu | anfi no) - bengovl | - pvrrol gf 2, 3-dl u
yrimdin- 7-yl1-ai pppetyiié-dichiomn-prrzenasplfonamidet gr t - but yl | ani de| 5
4-{4- Am no-5-T3-(3, 5-di chl oro- benzeénesul f onyl am no) - benZoyT | -pyrrol o[ 2, 3-d] p
yrimdin- 7-yl}-piperidine-1-car boxyéi C %‘:%2% tert-butyl-am de was prepared
usi ng procedures anal ogous to those d8¥&iBed in Exanple 316 with Exanpl e

3208 as t he st ar#{hhmime R3-dicHirg e

15 8-{ G 2 Zene thoNaerzoWHyreieR G-dRi ting )
Jet hod 329;_@ bifferfeNQcamsokiic ead RriluihRie- 645.5 2.3 2 benzenesul fonyl am
{ Do) - benzoyT]-pyrr oﬁ'ﬂ%ﬁ%x@- pi peri di ne-1-carboxylic acid
tert-butyl -ani dedHrAEnPSIl$- é"?fB‘r’?ﬁ'?ﬁ?ﬂ%fé‘ fpmingj-aenzeyllaymelald. SrlpvHgidime

met hods destyli-pipetidine-ttdartsoxylic acid tert-butyl-amide was prepared using procedures analogous
to those described in Example 316 with Example 320B as the slarting material.
Example Compound Name MH-+ HPLC

Rf (min) | method

329  |4-{4-Amino-5-[3-(3,5-dichloro- 645.5 23 2
benzenesuifonylamino)-benzoyl]-pyrrolof2,3-
d]pyrimidin-7-yi}-piperidine-1-carboxylic acid
tert-butyl-amide

The following compounds were also prepared using the methods described in this

. 10  application:
b 7-Cyclopentyl-5-(1H-indol-5-y1)-7H-pyrrolo[2,3-dIpyrimidin-4-ylamine;

5-[1-(2-Chloro-benzenesulfonyl)-1H-indol-5-yi]-7-cyclopentyl-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine;
15
7-Cyclopentyt-5-[1-(2,6-diflucro-benzenesulfonyl}-1H-indol-5-yi}-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine;

7-Cyclopentyl-5-[1-(2 4-difluoro-benzenesulfonyl}-1H-indo!-5-yi]-7 H-pyrrolo{2, 3-
20  dlpyrimidin-4-ylamine;

7-Cyclopentyl-5-[1-(2,3-dichloro-benzenesulfonyl)-1H-indol-5-yi]-7H-pyrrolo[2,3-
djpyrimidin-4-ylamine;



10 application: 7-Cycl ntyl-5-(1 ’
i ndol -5-yl)-7H pyrr 2,3-d] pyri mdin-4-ylam n A

5-[ 1- ( 2- Ghbaomsessaenesul fonyl ) -1 PCT/IB2003/005841

Hindol -5-yl]-7-cycl opentyl -7H pyrrol o[ 2,3- d] pyrimdin-4-ylamine; 15

7- Cycl opentyl -5-[1-(2, 6-di fl uoro- benzeneibjl fonyl)-1

H i ndol - 5-yg- 7Hpyrrol o[ 2, 3- d]pyrimd i’ -54-yl am ne;

7-Cycl opentyl -5-[1-(2, 4-di fl uoro- benzenesul fonyl )-1

Hindol -5-yl | -7H pyrrol o[ 2,3- 20 d] pyri m di n-4-yl am ne;

7- Cycl opentyl -5-[1- (2, 3-di chl or o- benzenesul f onyl szl

H i ndol - 5-yg- 7H pyﬁy@log?rw-g-ﬂ@rrp?th?xaﬁbaﬂ%ﬁ*—naﬁuwyﬁﬁ ndojaByyl-7Hpyaalel26- 68 30

PCTJI B20031 08 @didin=4Lnide; Cycl opent yl - 5-[ 1- (3- met hoxy- benzenesul fonyl) -1

Hindol -5-yi]-7H pyrrol o[ 2, 3- d] pyrimdin-4-ylam ne;

7-Cycl opentyl -5-[1-(2-fl uoro-benzenesul fonyi)-1

H-i ndol - 5- yl j - 7H @Eyoycobaity?53+-(Shudiohenteneslilfony)- \H-indeHSe/]-7H-pyrrolof2,3-

7- Cycl opent .0l 1= (4 e-2-sul fonyl)-1

H i ndol -5-§yl ?]Pg'li'%?{"r’g%"g%, 3-d] pyri mi di n-4- ylanine; 10

N[ 3- (4- Am no- 7-cycl opentyl - 7H-pyrrol o[ 2, 3-d] pyri m di n-5-yl met hyl ) - phenyl ] -2

- met hyl - benzenes pldyeRpsnnale:[1-Ebluene-2-sulfonyl)-1H-indol-5-yl]-7H-pyrrolo[2,3-d]pyrimidin-4-

N[ 3- (4- Ami ng’- 7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl net hyl ) - phenyl ] -2

-fluoro- ben?Y8MB&i f onami de; 15

N[ 3- (4- Ami no- 7-cycl opentyl - 7H-pyrrol o 2, 3-d] pyri m di n-5-yl met hyl ) - phenyl ] -3

- et hoxyjgbenzenegubi@AgHo0Esychpdniyi-TH-pHrdidl2, ]@azrrﬁfg@.ea;%ﬁﬁlemﬁ)-phenyu-z-memy:-

H pyrrol o] 2, 3-d rim di n-5-yl nethyl )-phenyl

di chl or o- benE‘“éﬁ%'g%f‘*’?fﬁ €le; N-[3-(4-Am no-7-cycopentyl -7

H pyrrol o[ 2, 3-d] pyri m di n-5-yl m et hyl)-phenyl]-2,4- d

| 1 uor o- benzenes ulf NaRLHHR.7-clopentyl-7iH-pyrrolof2,3-dlpyrimidin-5-ylmethyl)-phenylj-2-fl

N- ( 3- ( 4- Ani no- 7-c>|r/\|c g%erjtyl i I—I-OE;)%rtyr T 2 e e R eny | ] - 2
, 6 di f1 uor o- PAIFeRAREERPEMdSnam i de;

N-[ 3- (4- Agi no- 7-cycopentyi - 7H pyrrol o[ 2, 3-d] py(m di n-5-yl nmet hyl ) - phenyl - 2-ch

loro- benzenesul 1 Rl':tg—rll-iﬁﬁno-aigcyclopentyl—TH-pyrrol0[2,3-d]pyrimidin-5-ylmethy|)—phenw1-3-
methoxy-benzenesulfonamide;

N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-ytmethyl)-phenyi}-2,3-
20 dichloro-benzenesuifonamide;

N-[3-(4-Amino-7-cyclopentyl-7 H-pyrrolof2,3-djpyrimidin-5-yimethyl}-phenyl}-2,4-
diflucro-benzenesulfonamide;

25 N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolof2,3-d]pyrimidin-3-yimethyl)}-phenyll-2,6-
difhuoro-benzenesulfonamide;

N-[3-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yimethyl)-phenyl)-2-chioro-
benzenesulfonamide;

30
5-(3-Amino-benzyl}-7-cyclopentyl-7H-pyrrolo{2,3-djpyrimidin-4-ylamine;
N-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyi)-2-methoxy-phenyl}-
3.5-dichloro-benzenesulfonamide;
35

N-[5-(4-Amino-7-isopropyl-7TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
C-(3.5-dichloro-phenyl)-methanesulfonamide;



5-(3- Ami no-benz)l)-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] guri mi di n-4-yl am ne;
N-[5-(4- Am no-7-1i soproﬁ- 7TH pyrrol o[ 2,3-d] pyrim -5-carbonyl) - 2- net hoxy-
phenyl ] hl or enzenesui fonam i de; 35 5

N-[5-(4 w%zor?gmgs Fsopr opyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-%chfg?lgg:‘rl&?I 3“—12- met hoxy-
phenylj- C- (3, 5-dichloro-phenyl)-nethanesul fonamide; W 2004/ 056830

PCT/ 1 B2003/ 005841 -107 N-[5-(4-Ami netd7-i sopropyl -7 H pyrrolo[ 2, 3-d] pyrim
id ine-5-carbonyl )-2-nethoxy-phenyl]- 3,5-difluoro-benzenesul fonam i de;
1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl]- 5 3-(2-chl oro-phenyl)-ureas,;

1-[ 5- (4- Ami no- 7- Ng&ps- Nrﬂh‘lb-ﬂédrpmw}mﬁfrao[a 3] EimickHed- tfh‘(ﬂjo'éyljl@-ﬁ"éﬂﬁw -phedyifet hoxy-

phenyl ] f.l uor o henyl) urea; 10 1-[5
i no-7-i soprééﬁlﬂuc}rﬁbﬁ(}ﬁngﬁf hfia"ﬁ‘?d] pyrl m i di ne-5-carbonyl )-2-nmeth oxy- phenyl ] -
1.. 3-mtolyl-urea; 1-[5-(4-Am no-7-isopropyl-7H pyrroio[?2, 3d]pyr|m

- i di 5- b I ’ |
155 (- nor 7+ K POl S e s o e

henyl ] - 8- (¥{2-gUQiopiWusReny! ) - ur ea;
1-[ 5-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- met hoxy-

phenyl] 20 3- (2 | ny i
1-[5-(4- Am go 7- | 5_%#%%"‘?]}%3-8'%&] r ol 5'?@&%33 pgr;nmd;rrﬁe carbogyl)ézarrn%tgﬂmpheny']'
- 2- met hoxy - pivefivpra-5-methyhphlearlewsd: - ur ea; 25
N[ 5- (4- Ami no- 7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - 2- net hoxy-

phenyi] - 3-chl oro-4-nethyl - benz sul f -{2- (3, 5-Di fl uoro-phenyl
sacet yl &fi noj - bufﬁ'?%%bspﬂr OP’? 9'?1"%?“3%1" 'm'gyﬁ'f%ﬁ@u%"') ZC'H?tBWﬁhF'EY”am d

&l hyl est er3-m30lyNwred- (4- A no- 7-1 sopropyl - 7H pyrrol o[ 2, 3-d] pyrim

i di ne-5-car bonyl) 2- met hoxy phenyl] 2, 4-di chl or o- benzenesul f onam de;

N-[5-(4- Am no-7-i so rrol o 23d di ne-5-car bonyl 2- net hyl -
he%yl j( 35 2, 4- d %@ng‘bé é‘éu'ﬁ? ‘H?é‘é“’ m'd'“6“5'°afb°"¥')-2-meth°x>§! P)henvl- yioP

1-[3-(4- Am m{&szakmgrbmné@[)-&r& d] pyrim
i di ne- 54garbonyl)-phenyl ] -3-(2, 4-di chl or o- phenyl) - urea;

thoxy p

1-[5-(4-Amino-7-isopropyl-7TH-pyrroio[2,3-d]lpyrimidine-5-carbonyl}-2-methoxy-phenyi]-
3~(3,5-diflucro-phenyl)-urea;

1-[5-{4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
20  3-(24-dichloro-phenyl)-urea;

1-[6-(4-Amino-7-isopropyl-7H-pyrrolo[2,3- d]pynm|d|ne-5—carbonyl)—2-methoxy-phenyl]—
3-cyclohexyl-urea;

25 N-[5~(4-Amirno-7-isopropyl-7TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
3-chloro-4-methyl-benzenesulfonamide;

2-{2-[2-(3,5-Difluoro-phenyl}-acetylamino]-butyrylamino}-4-trifluoromethyl-oxazole-5-
carboxytic acid ethyl ester,;

30
N-[5~{4-Amino-T -isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyi]-
2 4-dichloro-benzenesulfonamide;

N-[5-(4—Amino—'f-isopropyl-TH-pyrrol0{2,3-d]pyrimidin_e-5—carbonyl)—2-methyi-phenyl]—
35 2 4-dichloro-benzenesuifonamide;

1-[3-(4—Amino-7H-pyrroIo[2,3-d]pyrimidine-5-carbpny|)-phenyl]—3-(2,4-dichloro—phenyl)~
urea;



WD 2004/ 056830 PCT/ 1B3#A3/ 005811 -108 ”
1-[3-(4- Ami no- 7H pyrr o2, 3-d] pyri m di ne-5-car bon - ph | 1-3- -di chl or
o- phenyl ) wmz@é}p{;@_}ﬂ %%f!h2&3ﬁ)§53§]
1-[3-(4- Ami no- 7H pyrrol of 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]-3-(3, 5-d
i fluoro-phenyl)- urea; 1-[3-(4-Am no-7H pyjerol o[ 2, 3-d] pyrim
i di ne-5-carbonyl)-phenyl]-3-(3,4-dich |oro-benzyl )- urea; 10
N-[ 3-(4- Ami no- 7H pyrrol of 2, 3-d] pyri m di ne-5-carbon)|)-phenyl]-3-chloro-4-flu
oro 3 benzenesul fonam de, N-[3-(4-Am no-7Hpyrrolo[2,3-d]lpyrimid
i ne-5-carbonyl ) - phenyl ]-2-chloro- 15 benzenesul f onanm de;
| -{3-[4- Am no-7- (2- hydroxy-ethyl)-7H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl ] -ph -
enyl }-3- (3,5-difl u@:(g-ﬁpmmaw-))ym@%@—dmwimidine-s-carbonyl)-phenyl]—3-(3.5—dichloro-phenyl)-
N-{3-[4- Am nger'-( 2- hydr oxy-et hyl )-7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ] - ph
enyl }- 3, 5-dich |oro-benzenesul fonam i de; -
N-{3-[ 4- Ami no- 7- ( 2- hydr oxy-et hyl )-7H pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ] - ph
enyl }-3- chl or 0- 4- nEt@WmiReTH-pRRoR, -apaimidiee-528rbdnyl)-phenyll-3-(3,5-difluoro-phenyl)-
N-{3-[4- Am no- 7-(2- hydroxy-ethyl)-7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyg- phe
nyl }-3- chl or'§¥2- f | uor o- benzenesul f onani de;
N-{3- (4- Am no- 7- ( 2- hydroxy-ethyl )-7H pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ] - ph
enyl }- 30 2, 4-di chipr@- 288l sRdindls{cd o3 (3(dithi6-BEYzy§t hy|

} %@Mﬁb’-ﬁmgfrw [ Igy Ebbﬂylﬁﬂ% ohfl f13(42d

-7H-pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ] - phenyl uor o- benzenesu
| f onam i de; ea,

1-{3-[4- A no- 7- ( 2- hydroxy-et hyl )-7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ] - ph
1}-3- (3,5-dichi,efg - ' ; IeC g L 10 31 -109w
Ty ophenes 2. sul font e Ger AT I PR e R R SRR 2. o
d] pyri m di ne-2ngeepdiRgapidghenyl } - ami de;
1-{3-[4- Am no- 7- ( 2- nor phol i n-4-yl -ethyl )-7H pyrrol o] 2, 3-d] pyri m di ne-5-carbo
|1- 5 phenyl }-3-(2; ghl oro- 2 ;
2}/{ ]3 [ 4- Rm'e%- }7 ( 2&%0&5%‘1@'%?#;'%9@@%? %‘@ﬂ% 'nﬁi/sr'cra 6?°8{')2?'}f." H}'%‘W?rﬁi di ne- 5-car bon

yi]- 156 benzenesulfonamide;

1-{3-{4-Amino-7-(2-hydroxy-ethyl)-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl]-phenyi}-3-
{3,5-difluoro-phenyl)-urea;

20 N-{3-[4-Amino-7-(2-hydroxy-ethyl)-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-
3,5-dichloro-benzenesulfonamide;

N-{3-[4-Amino-7-(2-hydroxy-ethyl)-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-
chloro-4-methyl-benzenesulfonamide; o
25
N-{3-[4-Amino-7-(2-hydroxy-ethyl)-7 H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-
chioro-4-fluoro-benzenesuifonamide;

N-{3-[4-Amino-7-(2-hydroxy-ethyl)-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi}-
30 2 4-dichloro-benzenesulfonamide;

N-{3-{4-Amino-7-(2-hydroxy-ethyl}-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi}-phenyi}-
3,5-difluoro-benzenesuifonamide; '

35 1-{3-[4-Amino-7-(2-hydroxy-ethyi )-7H-pyrrolo[2,3-djpyrimidine-5-carbonyi}-phenyf}-3-
(3,5-dichloro-phenyl)-urea;



phenyl } - 3- (2- met hoxy-5 hyl - phenyl }urea; 10

N-{ 3-[ 4- A Qi d<bwn- MOr p in-4-yl-ethyl }7H pyrrol o[ 2] 3- ne- 5- car bon
yl) - pheﬁ;q {bﬂg{?}gﬁ i chl oro-benzenesul fonam de; N-{3-[4- %ﬁ%&b@oﬁ hn orphol
in-4-yl-ethyl)-7Hpyrrolo[2,3-d]pyrimid ine-5-carbonyl] phenyl}-2,4-d

i chl oro-benzenesu | fonamide; 15 1-{3:{p§- Am

i no-7-(2-nmorpholin-4-yl-ethyl)-7 Hpyrrol o[ 2, 3-d] pyri midine-5-carbonyl]-
phenyl } - 3- (2-fl uor o- 4- met hyl - phenyl ) -urea;

1- (3-[ 4- Am no- 7- ( 2- nor phol i n- -eth)l)-7Hpyrrol o[ 2, 3-dj pyrim

i di ne-5-car bonyl 3 | yl
+ 1-{3-[4- Am no- %3’50&‘%&%@@?%%4 nta%a@hgl) El-grp')]i'/ﬁro-r?'(?gfqoﬁy %ﬁ“y' '%”3 é '5-carbo
nyl]- phenydlpwigding- nylRlagmyi ym Pea; 25

N-{3-[4- Ami no-7-( 2- m)rpholln-4 yi -ethyl)-7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbo

. Rlyl{ J3 [ Elh iz‘lylné gf’@%&% T rpg}‘il'?'"ﬂ'yﬁé}ﬁﬁ)%%?Mzoqe@f’ﬁ'"ﬁd'BTB??"P?ﬁy& i ne-5- car bo

nyl ] phenyl gheByledrl2oehioratplidnyiiianea- benzenesul fonamide; 30 | -(3-(4-Ami
no- 7- [ 4- (4- et hyl - pi perazin I

-yl)- cyclohexylj-7H-p rrol 2[C Qiil pyrimd
car bonyl } - pheny| J13:{4¢Rine-4{Zmprah “'ﬁf’(é?fwlb'ﬂ'h?!@ré.""[z 3-d]pyrimidine-5-carbonyl]-

1- ( 3- { 4- Ami prenylr3- Qrﬁdthdmtshyéthy}{pp&iymmea 1-yl)-cycl ohexyl]-7H pyrrol o[ 2, 3-d] py
rimdine-5- 35 carbonyl}-phenyl)-3-(2, 4-dichl oro-phenyl)-urea; N-[3-(4-Am
ino-7 H yrroI o[ 2, 3% yrimid ine-5-carbonyl )-phenyl]-2,6-d ifluoro-
penzeneé | f onani W3-I4dimined42-memban-4atethy BEboBTS dlpyflmlﬂlm%&.@a'[bsﬂ)ﬂ}ﬂ Am

W0 7H- Py rsHenyis, Surhipsttericibafofmds bony| } phenyl ] - 3- (2, 4-di chl or o- benzyi ) -
urea; 5

N-[ 3- (4- Am no- 7H-pyrrol of 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -2, 4-di chl or o-
benzenesul f onamn H€3-[4-Amino-7-(2-morpholin-4-yl-ethyl)-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl]-

N-[ 3-(4- Am ﬂ:&p_ﬁkﬁlg,lo%gzegegjf%ﬂg di ne-5-carbonyl } phenyl ] -2, 4-di f | uor o-
benzenesul fonam 3-(4- Am no-?

H pyrrol%[ 2, 3-d] pyr| m d| ne 5- car bonyl } phenyl }- G- (3, 5-di chl oro-
phenyl ) - met hanest{3@wainE2(2-morpholin-4-yi-ethyl)-7H-pyrrolof2,3-djpyrimidine-5-carbonyi]-

1-[ 3- (4- Am pna- 7k py, e - 1 i di ne-5-carbonyl } phenyl } - 3- (2-chl or o- phe
LS (AT St s o Lhansibi
1-{3-[4-Amino-7-{2-morpholin-4-yl-ethy)-7H-pyrrolo[2,3-d]lpyrimidine-5-carbonyl}-
20 phenyl}-3-m-tolyl-urea;

1-{3-[4-Amino-7-{2-marpholin-4-yl-athyl}-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-
phenyl}-3-(3-ethyl-phenyl)-urea;

25 N-{3-[4-Amino-7-(2-morpholin-4-yl-ethyl)-7H-pyrrolo}2, 3-d]pyrimidine-5-carbonyl]-
phenyl}-3-chloro-4-methyl-benzenesulfonamide;

N-{3-[4-Amino-7-~(2-morpholin-4-yi-ethyl)-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl]-
phenyi}-3-chioro-4-fluoro-benzenesulfonamide;
30
1-(3-{4-Amino-7-[4-(4-methyl-piperazin-1-yl)-cyclohexyl]-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl}-phenyl)-3-(2,4-dichioro-phenyl)-urea;

1-(3-{4-Amino-7-[4-(4-methyl-piperazin-1-yl)-cyclohexyl}-7H-pyrrolo[2,3-d])pyrimidine-5-
35 carbonyl}-phenyl)-3-(2,4-dichloro-phenyl}-urea;

N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-2,6-diflucro-
benzenesulfonamide;



1-[3-(4- Am no- 7H-pyrr oI.Z, 3-d} pyri m di ne-5car bonyl.phenyl ]-3-(2-fluoro-5-m
ethyl - phepy |225d%h§§§30 20 PCT/IB2003/005841

N ( 3- (4- Am no- pyrrol o[ 2, 3-d] pyri m di ne-5car bonyl }) henyt } -3, 5-di chl or o-
benzenesul f onam de;

1-[3-(4- Ami no- 7H pyrrol of 2, 3-d] pyri m di neq4¥p-car bonyl ) - phenyl ] - 3- cycl ohexyl -u
rea; O 25 1-[3-(4-Am no-7 H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl

) - phenyl }-3-mtol yl -urea;

1-[3-(4- Ami no- 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl } phenyl ] - 3- ( 2- net hoxy- 5-
met hyl - phenyl)-urea; 30

L [S-(a- A no- 7- beny) L THt YL Ol 002 SR 5 PO eROE B (2
1-[ 3- (4- Ami nouréabenzyl - 7H pyrrol o[ 2, 3-d} pyri m di ne-5- car bonyl ) - phenyl ] - 3-( 2-
met hoxy- 5-net hyl - phenyl)-urea; 35 ’
N- (3-(4- Am no-7-benzyl - 7H-pyrrol of 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -2, 3-d
i chl or o- b&nzenesuNi&iAmine. 7HpyaplcRgodpyiswtnesd-rathonyispbrnil-8 dstichioro-. 17 1-

N- [ 3- (4- Ani nopehzbiRditnarhidepyr r ol o 2, 3-d] pyri ni d

i ne-5-car bonyl } phenyl ] -2, 6-di fl uoro- benzenesul f onanm de;

1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2-chl oro- 5 phenyN-[8{4eamino-7TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-2.4-difluoro-

1-[ 3- (4- Am NopdbiRRfRBMiges H PYrrol o 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl | - 3-
(2- net hoxg- 5-net hyl - phenyl ) -urea; 10 1-[3-(4-Amino-7-isopropyl -7

H pyrrol o['| , 3-d] pyrimd ine-5-carbonyl )-phenyl]-3-(2-fluoro-

5- et hyl - pheny9- ur Bd3-{4-Ando{7H-pirron[2; 3d]psiofidirapd-tarFédypheryil-GH3,5-dichloro- o

3-d] pyri m di ngz b-.car vl ]-3-mtolyl- urea; 15
1- 3- ( 4- Ani no-ﬁ"f?'?"gg‘ﬁﬁ‘g%%“iﬂ%ﬁ%yr rol o[ 2, 3-d] py(m i di ne-5- car bonyl

) - phenyl ]-3-(3- nethyl-benzyl)-urea; 1-[3-(4-Amin o-7-isopropyl-7

H pyn- ol of 2, 3- d] py 1i3-piAthine-7hR=pyasibie Bitipyrifltieeys-darton(iBpiniiys-(2-dlbreBRéNl)) - ur ea;
N (3-(4- Amgno- 7-1sopropyl -7H pyrrol of 2, 3-d] pyri m di ne-5-car bonyl } phenyl ) -3-c
hl or o- 4- 8t h¥*benzenesul f onani de;

1-[3-{4-Amino-7H-pyrrolof2,3-d)pyrimidine-5-carbonyl)}-phenyl]-3-(2-fluoro-5-methyl-
phenyl}-urea;

20 N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi]-3,5-dichloro-
benzenesulfonamide;

1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-cyclohexyl-urea;

o

25 1-[3-{4-Amino-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-m-tolyl-urea;

1-[3-(4-Amino-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(2-methoxy-5-methyl-
phenyl)-urea;

30 1-[3-(4-Amino-7-benzyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-fluoro-5-
methyl-phenyl)-urea;

1-[3-(4-Amino-7-benzyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-methoxy-
5-methyl-phenyi}-urea;
35
N-{3-(4-Amino-7-benzyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-phenyl]-2,3-dichloro-
benzenesulfonamide;



25

N-[3-(4-Am no-7-1i soprog- 7H pyrrol o[ 2, 3-d] pyrim -5-carbonyl ) - phenyl ] - 3-

ul f onam de;

chloro-4- fluoro-benze

N[ 3-(4-‘75\91'2?1‘52'?&3gopr opyl -7Hpyrrolo[ 2, 3-d] pyrimid i ne %26(1.? ,%Ur‘??ﬂl
)-phenyl ]-3,5- dicht oro-ben ze nes ulion ami d e; 30 N[3-(4-Am
i no-7-isopropyl - 7H pyrrol of 2, 3-d] pyri m_jdi ne- 5car bonyl ) - phenyl ] -

di chl or o- benzenesul fonam de; 1-[3-(4-Amin o-7-isopropyl -

H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl - Phenyl ]-3-(2,4- 35

di fl uor o- phenyl ) -urea;

1-[3-(4- Am no-7 . QIRAY, enyl ] - 3-
{26 i 11ugro. phaneT e TR Rn Rt SR e SN RR TG EER oS!
1-[ 3- (4- Ami Hﬁlz?ﬂqsé'f?ﬁ?‘ﬁ'ﬂ?l -7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl s- 3-
(3,4- difluoro-phenyl)-urea; 5 1- [3 (4- Am no- 7-i sopropyl -

DA (8 A no- 7. FES{ss PR B ARk Sk ere it f't)%%%ﬁ@@%e@;yc‘\iewgﬁif] 3-

(5-fl uorb-

phamgi-tredi- phenyl ) -urea; 10

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(4-fluor(>-phenyl i:b

13- (4- Ai no- 7- F EOBTATIA T PR ERA THPATRIA S AP RE SreARoBtBPRR) - pheny! | - 3-
(3-fluoro- E’xﬁthdxy@mhtyyl-pp#rmwma- ur ea;

1- (3-(4- Am no-7-isopropyl - 7H—pyrro| o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl - 3-(
3, 5- dlfluoro phet%g) urea;

1-[3- (47%ni no-7-1

SR Z"FPP’B@M‘ 7 BiPYrgol33@lpyimidine Suyrshenyh-Rhgpicriy fluoro-

2.z phenyl ) - 354Rirph@hfi)-uis: 0- phenyi ) - ur ea;

N[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -3,
5- difluoro-benzenesul fonamide; 25

1- [ 3- (4- A no- 7- $Ecéthming-Z-pprpgy-¥ idippfaol3 3 djppymiding-Gicadomy nhemd@yniigitteny | | - 3- (
2-chl oro- pheey!)-urea;

1-[3-(4-Am no- 7 sec-butyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5-car bonyl ) - phenyl ] - 3-

(2- 30

t hoxy- 5- net hyi - phenyl ) -urea; 1-[3-(4-Am no-7-sec-but)l-7

H pyrrol o] 2, 3- dj{8yldiAminh-fisefemyhT Bepydlo]2,Bdiparrhifing-5{carbbhyljepheryl]-3-(3-

(

20

25

30

35

methyl-benzyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(3-ethyl-
phenyl)-urea;

N-{3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-chloro-4-
methyl-benzenesuifonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dipyrimidine-5-carbonyl)-phenyl}-3-chloro-4-
fluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbony!}-phenyl}-3,5-
dichloro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyll-2.4-
dichloro-benzenesulfonamide;

1-[3-(4-Amino-7-isopropyl-7 H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyll-32,4-
difiuoro-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)}-phenyl}-3-(2,6-
difiuoro-phenyl}-urea;



- met hyl - phenyl ) - ur ea;

hy
-(4- Am no- 7- sec- b‘ 7H pyrrol o[ 2, 3-d] pyri mo.e 5- car bonyl ) - phenyl ) - 3-
|yl - WOeag4/036838004/ 056830 PCT/ | B2003/ 005841 -113  PCT/IB2043/00534]
- (4- Am no- 7-sec- butyl - 7H pyrr ol 0[2 3-d] pyrim
e- 5-carbonyl ) - phenyl ] -3-(3-et hyl - ﬁgyl ) -urea;
-(4- Ami no- 7-sec- butyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3,
di chl or o- benzenesul f onam de; N-[3-(4-Am
i no- 7- sec- butyl - 7H pyrrol o[ 2, 3-d] pyri mi di ne-5-car bonyl ) - phenyl ] - 3-ch
| or o- 4- met hyl - benzenesul f onam de; 10
N-[ 3- (4- Am no- 7-sec- butyl - 7H pyrrol o[ 2, 3-dj pyri m di ne-5-car bonyl ) - phenyl ] - 3-.
chl or o- 4- L I uolr 0- e a@ﬁiﬁ&i[rizsag.ag%marpyh@b% 3(d1byﬁ|mﬂdme-Sl;carboln)yI)-pi;]eny!]—lii-]@ ;—
i no-7-sec- but, rol o pyrimid ine-5-carbony pheny 4-
di chl or o- ben‘%‘f‘? qe’m'e\ﬁ?’de 15 .
N-[ 3- (4- Am no- 7-cycl obut yl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -3

-chl hyl fifor
Hcpy?: 8| X 2n§t OIy 1.%@@%& ne'§° @gfg};hﬁéﬁ?o[%ﬁpywmﬁmmﬂmwsh&@m&x&. fiforo-

di chl or o- ben&'@ﬁ\ﬁ 'dfPF»onam de;

N-[ 3- (4- Am no- 7-cycl obutyl - 7H-pyrrol of 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3
-chloro- 4-flu or e

N (3 (4 Am no- 7o cTE AR SepBRRTL a3 i S ooy ahemik§ yorer 1
4- di chl or o- bewsthgiheoyFaeaini de; | -[3 (4- Ami no- 7-cycl obutyl 7 H-pyrrol o[ 2,

i- d]:%pyzfii\@! di n<7a 5-car Eo?y: )7HE)henyI] 3-(2- drret hoxy- 5- me';_)hyl phenyl) - Erealdo
B i [2_ i 1£I ;J O?‘ o?g: rre'f %—ﬁ-& Y ?-lsoalr%é ylrzlb[% -J];Py}/u% dm e—%—ga?bonyl?—p enylr].I X (Al—flp sy

1-] 3- (4- Am nphedyleyred;obut yI TH pyr r ol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl]-3
-mtolyl- 35 urea;

1-[3-(4- Ami no- 7-cycl obut yl -7H- rrol o[ 2,3 ﬁpyrl m di ne-5- car bong % phenyl]-3
-(3-ethyl - phenyl %@e“d“'"‘bw?@ é’UcPA!I@S@é yREEine e e B ReYll-3-{3 Auore-

15 4-methyi-phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pvrrolof2,3-d]pyrimidine-5-carbonyl)-phenyi}-3-(3,5-
difluoro-phenyl)-urea;

20 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-djpyrimidine-5-carbonyl}-phenyl]-3-(2,5-
diftuoro-phenyl)-urea;

N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3,5-
difiuoro-benzenesulfonamide; o
25
1-[3~(4-Amino-7-sec-butyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-phenyl]-3-(2-chioro-
phenyl}-urea;

1-{3-(4-Amino-7-sec-butyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl)-3-(2-
30 methoxy-5-methyl-phenyl)-urea;

1-[3-(4-Amino-7-sec-butyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(2-filuoro-
S5-methyl-phenyl)-urea;

35 1-[3-(4-Amino-7-sec-butyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl}-phenyl}-3-m-tolyi-
urea;



1 [3 (4- Am no- 7- cycI oby -7Hpyrrol o[ 2, 3-dj pyrim .e- 5-car bonyl ) - phenyl ]-3

- chl oro-phenyl )-urce 5
N- [ 3- (4-W@ ngfﬁﬁﬁg@opropyl -7H pyrrol o] 2, 3-d] pyri m di ne- PCTABRHHPPFE4bheny! | -
benzenesul f onam de;
N-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol of 2, 3 d] pyri m di ne-5-car bonyl ) - phenyl ] - 2-
cyano- benzenesulf on am de; 10
N-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m d i ne-5-carbonyl
) -phenyl]-2,6- d ifluoro-benzenesul fonam i de;

N-[ 3- Amno7|soro I rrolo[ 2, 3-d rim di ne-5-carbonyl henyl ] - 2,

. 6- [ t 7( 15 di chl o} &* (E@q@r)&'@-gqﬂ-qpu&lﬁ%py[éolo[.? 3—d]pyr¥mldme-5-carbonyl)-phenyl]-ay (3zeth%- yii-
1-[ 3- (4- Am pHenyi)}-aregpr opyl - 7H-pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl } phenyl ] - 3-(
3-chl oro- phenyl)-urea; 20
. 1-[3-(4- Am no- 7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3-
4-chl or o- phenyNy3-{4rAsgino-7-sec-butyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyi)-phenyl]-3,5-

3- ((4- A\ flehiofo-beRRA&aNnamhidepyr rol of 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3-
olyl - urea; 25
3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] py(m di ne-5-car bonyl } phenyl ]-3-(2
hyl - phenyl ) - NM{2&:Amino-7-sec-butyl-7H-pyrrolo[2,3- ~dJpyrimidine-5-carbonyl)-phenyl}-3-chioro-4-
3- (4- Am pge 4+ Eﬁﬁ%%éaf?%”amm? pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl) - phenyl ] - 3-
2- 30 isopropyl-pheny urea
1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-dj pyri m di ne-5-car bonyl ) - phenyl ] - 3-
éj— i sopgopy! - phﬁ-f[aﬁltl)ﬁ(rhlﬁ@?«ses?lﬁjtyl 7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyl]-3-chloro-4-

[ 3-(4- Am;p eI—I—pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(4- met hoxy-p

3-(4- Ami no-7-i sopropyl 7H-pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl

1-[

-phenyl]-3-(2- ng ﬁﬁ&/rmﬂhﬂ@éﬂﬂutﬁ-‘?ﬂ ré8}2,3-dpyrimidine-5-carbonyl)-phenyl}-2,4-

1 [3 (4- Am n‘%é _*)Is[ozg E\'Y lal-pyrroﬁ)())”[ 2& fpg?/rl Im di ne- yI)c?':lr‘agj'(')}nyl) phenyl ] - 3-
- et hoxy- PHEN fegifionamide

1 [3 (44%m no- 7 i sopropyl -7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

(4- 45 met hyI sul fyaul A,,gg@m%c)obu{y@m D 0[0{52;( é]p,ﬁ@dggi.%{;érﬁm-%&buﬁfmom_

H pyrrol o 2 dj pyri m di ne-5-car bonyl ) - phen
met hyl sul fa‘?me prisRgAngsufenamides o
1-[3-(4- Am no-7-isopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl | - 3-

(3-cyano- N-[3-{4-Amino-7-cyclobutyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3,5-
20 dichloro-benzenesuifonamide;

(

1-1
p-t
1-1
-et
1-1
(

hetheyré)n%s aml

N-[3-(4-Amino-7-cyciobutyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyi)-phenyi]-3-chloro-

4-fluoro-benzenesulfonamide;

25 N-{3-(4-Amino-7-cyclobutyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-2,4-
dichloro-benzenesulfonamide;

1-[3-(4-Amino-7-cyciobutyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-phenyi}-3-(2-
methoxy-5-methyl-phenyl)-urea; »

30
1-{3-(4-Amino-7-cyclobutyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl }-phenyl]-3-(2-
fluoro-5-methyl-phenyl}-urea;
1-[3-(4-Amino-7-cyclobutyl-7H-pyrrolof2,3-djpyrimidine-5-carbonyl)-phenyi]-3-m-tolyl-
35 urea; '

1-[3-(4-Amino-7-cyclobutyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3-ethyl-
phenyl)-urea;



phenyl ) - ur ea; , Q
1-[3-(4- Am no-7-isopro 7H pyrrol o[ 2,3-d] pyrimd 5carbo%l)-4ohey] 3-
(3,5- di nNMINH8FSAY| ) - urea; 55 WO 2001/ 056830 PCT/ 1B200XFA0BEN3/003841 5
3-(4- Am no-7-isopropyl -7 Hpyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl
phenyl ] -3-(3, 4- di net hyl - phenyl ) -urea; A
(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3- d‘]4pyr| m di ne- 5- car bonyl ) - phenyl ] - 3-
5 di et hyl - phenyl } ur ea;
(4- Ami no-7-i sopropyl - 7H pyrrol o] 2, 3-d] py(m di ne-5-car bonyl ) - phenyl ] - 3-(
di nehyl - phenyl -urea; 10
(4- Ami no-7-isopropyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3- .
d i nethyl - phﬁ[xy(h)%njmeﬁcyclobutyl—?H pyrrolof2,3-dlpyrimidine-5-carbonyl)-phenyl}-3-(2-
n§/|4] ACT— nog, orcr Sf%!'&lg{%li 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl
(4- Am no 7 | soprop I-7H- yn-ol o[ 2, rimdine-5- carbonyl}phenyl] 3- b
uread 1-[3- (M3 norHsga'ﬁPhtLﬁb‘erm&%r RyFigdnef-caraayl-phenyl
e- 5- car boMPPICHHERASBYS- t hi ophen- 20 2-yl -urea;
pggnAm?’n; 79' ng Qﬁmmo—#s@b’ ﬁ-|79[ rréo[g]‘?,ptﬂpgylri%ﬁﬂe@éa?ﬁo%%igge%ﬁ&:c%]n%p yl]-3-
(4 Afﬂ be? |so;;fr°opy "TH pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl) - phenyl ] - 3-
| ohexyl - urea; N-[3-(4-Am:n0-7—1sopropyl-?H—pgrrolo[2 3- d]pyﬂmidlne-s-carbonyl)-Bheny -2,6-
3- (4- AM NOgiffmicSkpESsHRYdifordthigd I r ol o | pyri m di ne- 5- car bonyl } phenyl ] -3-0
|yl - urea; 30
3- (4- Ani no- 7- i sie{a-@pArhincHisopropybhi7 Btr2ir@eld Bpdlpyrimidifierfecaibargi)-ploamyll-2.6pheny| | - Q
enzyl - ut®ea; dididr@bg¢nzemgsulfonemifej sopr opyl -7 H pyrrol o[ 2, 3-d] pyri midin
car bony} - phenylé 3-(2-cyano- 35

N 't

o'~ 'DT

e
3
5-
3-
3-
4-
3-
e
3-
| -

n
3-
0
3-

y
t

3- (4- Ani no- 7- i sbiFr@pyamnorissprreRybT Hy BF’?'y% é]db*)’f"i"m"?(?ﬁ?g’°5wb%ﬂeﬂﬂh§f3 chioro-
henyl ] - 3- R urea; 40

TR gg&é}{ | )f‘P—E:-(QMmo?ﬁsgp}f'ﬁﬂy?ln%gnd?o[gLli}%yhrmd% RszrioR MR -2y 1 - 3-

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-phenyl]-3-p-tolyl-

TROTRLRORT R TSR LR RN RS

|
h
A

gy

3
[
|
h
[
y
[

i
I

[
c
[
(0]
[
n
- 5-
1
-P

ureg;
25
1-[3-(4-Arnino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(2-ethyi-
phenyl}-urea;

1-[3-(4-Amino-7-isopropyl-7TH-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-
30 isopropyl-phenyl)-ures;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl)-phenyi]-3-{(4-
isopropyl-phenyl)-urea;

35 1-[3~(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(4-
methoxy-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-(2-
methoxy-phenyl}-urea;
40
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl)-3-(2-
ethoxy-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl)-3-(4-
45  methylsulfanyl-phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(3-
methylsulfanyl-phenyl)-urea;

50 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyll-3-(3-cyano-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyl)-phenyl}-3-(3,5-
dimethyi-phenyl)-ures;
55



1-[ 3- (4- Ami no- 7- isopro’ 7Hpyrrol o[ 2, 3-d] pyrlmd‘ 5- car bonyl ) - phenyl ] - 3-
(2- meth I-ben%é/i ure 45

1-[ 3- (4- opr opyl - 7H pyrrol o[ 2, 3-d] pyri mi di ne- BEVIRWEHWS s heny | | - 3-
(2, 6- dinethyl-phenyl)-urea;

1-[ 3-(4- Ami no- 7-i sopropyl - 7Hpyrrol o 2,,35d] pyri m di ne- 5- car bonyl ) - phenyl | - 3-
(4-ethyl- 50 phenyl)-urea;

1-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(4-fluoro- benz)l}urea; 55

(2 i1voro. pengytrasaes 0l Sonvbrch Bt bseBopitei s 81

1-[3-(4- Am no- |so opyl-?H—pyrroI o[ 2, 3-d] pyri m di ne-5-car bonyl

- phenyl ] - 3- ( 3- f | 1@L@-ANRROZ¥bprogil-BpyrRIo]2,3-dlpyrimidine-5-carbonyl)-phenyl]-3-(2,5-

. 1-(3-Aceg y|d1rﬁ§tﬁﬂ.¥,ﬁényﬁ.u{ea (4- %rﬂ\o 7y | sépro]{:)){/r TH pyrroyg- 2, gl]d](pgrl m di ne- 5-
carbonyl ) - phenyl]-urea;

1- ( 4- Acet yl - phemy|3)(4-Bwiir®-T-demopyhdi-Fyricofd3-dpyimidihe-Byarbariyt) pBerdi-di(pg+ i m di ne- 5-
carbonyl ) - qinefhyHphenybuees; 10 1-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyrim
I di ne-5- carbonyl? phenyl ]-3-(4- d inmethylam no-phenyl)-urea

1-[ 3- (41 10ni no- 7-18d: W'iﬁopmpyl TH-pyrrolo[Z, -d]pynm:dlne-5~carbonyl) phenyl]-3—(24~

H pyr r ol o Zimetyighe ne-5- car bonyl ) - phenyl ]-3-(4- 15

met hoxy- benzyl) g y :
171 3 (4 Ari g 7 BB PO ERRORATHSPISIR 2 pyimidine Srcorbony shenyLaprapy o 1 1. 5.
(4- et hpxy- p enyl) urea; 20
L [ 3- (4- Ami no- 7-4-BqRasine 7-iébpréyl- TH by [233-lbwidind-Slc A Boryt) HREYRBBLA- Phenyl ] - 3-
(4 et hoxyurés: met hyl - phenyl ) - ur ea;
4-{3-[3-(4-Am no-7-isopropyl-7Hpyrrol o[ 2, 3-d] pyrim
i di ne- 5- car bony|-Brfrémirio} Z-gepserroiH-psolv2od-dipyimidiner@ céarhenyd-phenyl]-32Hophen-
1-[ 3- (4200mi Zd-ureaj soprop) | - 7TH pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

177 a4 At g 7T SRR PSS PR SR eI B Reny 1 | - 3-

1-[3-(4- Am
(2-chl oro- %’8 nzyl) urea;

25 1-{3-{4-Amino-7-isopropyl-7 H-pyrrolo[2,3-d]}pyrimidine-5-carbonyl}-phenyl]-3-
cyclohexyl-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-o-tolyl-
urea;
30
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl }-phenyl]-3-benzyl-
urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-phenyl}-3-(2-cyano-
35 phenyl}-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-benzoyl-
urea;

40 1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(4-
methyl-benzyl}-urea;

1-13-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(2-
methyl-benzyl)-urea;
45
1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(2,6-
dimethyl-phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-d)pyrimidine-5-carbonyl }-phenyl]-3-(4-ethyl-
50 phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(4-fluoro-
benzyl)-urea;

55 1-{3- (4-Ammo—?-lsopropyl-'iH-pyrrolo[2 3-d)pyrimidine-5-carbonyl}-phenyi]-3-(2-fluoro-
henzyl)-urea;



1-[3-(4-Amino-7-isopr | - 7Hpyrrol o[ 2, 3-d] pyri m ne- 5- car bonyl

}phenyl ] -3-(2-chl oro- t hyl - phenyl -urea; 35 e,

1-[ 3- ( 4- AWPRBMAS6E00r opyl - 7H- pyrrol of 2, 3-d] pyri ni di ne- 5- KAV B Heny1 1 - 3-

(3-chloro- O 2-nethyl-phenyl)-urea,;

1-[3-(4- Ami no-7-isopropyl - 7H-pyrrol o] 2, 3yl pyri m di ne-5-car bonyl ) - phenyl | - 3-

(2-chl oro- 6-nethyl -phenyl)-urea; 40

1-[ 3-(4- Ami no-7-1 sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

(5-chl oro- 2-nmethyl - phenyl) -urea;

(1;;[ 3;”(4- Ami Zg Z-i so:Br pri:]- 7|—5 pyrrol of 2, Eéd] pyrim di ge_- 5-car bonylg) - phenyl ) - 3-
- cht oro- - eyl {15 Pl-pyrrolb[2 3\d]p =506 -8-(3-0 ‘

H-pyrrol of 2, g gléﬁiﬂﬁn%?é-%g gonyplyer?p%e&?ﬁyﬁm& 4-{(;: FW&B%U (3-fluoro-

2- met hyl - phenyl)™-urea; 50

(15[ 3;] I( 4- Agn QS&GZ- i WAﬂwJp?e)YrMmsw—wdamiha-:r.?soﬁr]opwmﬁydblaﬁ:a&lmmwwﬁarﬁdsn@nyI ]-3--
- chl or o- yipurea;phenyl ) - ur ea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyr;olr&[ﬂgi&pd] p%%i m d‘iﬂgé- 5- car bonyl }phemﬂgl ]1-3-(

4-tert- butyl - phehyd-feaiy-ohenydS-[8(4-angime-Z xonro0d 8130 plclR/S1BpioBfigcSearbonylh1 7 -

1-[3-(4- ,rlb\én nehemylgedr opyl - 7H- pyrrol of 2, 3-d] pyri mi di ne- 5- car bonyl ) - phenyl ] - 3-

i sopropy urea; i . .

T2 (A A . 7. 34~ %l -7H-pysolg[2 imigine-&-carbhonyi)- -3~(4- Al
lph[eﬁyl(? émuP@géﬁyéﬁ%@ﬁg&m%g?vw dHapBol2drgRyrmiding el B4 pheny 1 - 3
L ﬁ;)?;n' gﬁ-@;&ﬁ%&wh:l.g.%oaaswghoayao@pQld?aﬂ;}ns&r@isa@a-résnwbmwh)@-phenyq- 3-(

- - 5 '

N-[3-(4-Amino-7-i soprop;Ie- 7H pyrrol o[ 2, 3-dj pyri m di ne-5-car bonyl ) - phenyl ] -
pge_nyl - 5mst h éatg:; 4u’;] -tihamdiﬁ?-;d&p{oaylﬁkp%‘blﬂa;3ﬁﬂ}?yﬁiglﬁﬁrﬁw¢arﬂt:liﬁ?lp)#hér@ﬂgﬂ{(ﬂ-ig- d] pyri
idine-5-car phe ;]1-2- trifluoronethyl-benzenesul f onam de;

N-[ 3- (4- Ami no-7-i sopropyl - 7Hpyrrol of 2, 3- d]Joyr-i m di ne- 5-car bonyl ) - phenyl | - 3,
4- di chl & o- benzehBsérAronemisogepy-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-

N [ 3- (4- Ami nBethoyLomebphemB-Ussa r ol of 2, 3- dj pyri mi di ne- 5- car bonyl

)-phenyl]-2, 3- 2:9—{"9t39(g-9-\cr2nrir?o_-Q%Qgrggy(ﬁﬂ-lp];r?o?%-%ﬁ;yﬁmidine—5—carbonyl)-phenyl]-ureido}-
benzoic acid methy! ester;

25
1-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(2-
methylsulfanyl-phenyi}-urea;

1-[3-(4-Aminc-7-isopropyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyl}-phenyl]-3-(2-chloro-
30 benzyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(2-chloro-
5-methyl-phenyl}-urea;

35 1-[3~(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbony!}-phenyi]-3-(3-chloro-
2-methyl-phenyl)-urea; o

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(2-chloro-
6-methyl-phenyl)-urea;
40
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl)-3-(5-chloro-
Z-methyl-phenyl)-urez;

1-[3-.(4-Amino-7-isopropyl—7H—pyrrolo[2,3-d]pyrimidine-s-carbonyi)—phenyl]-3—(3-chIoro~
45  4-methyl-phenyl}-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-phenyl}-3-(4-chioro-
2-methyl-phenyl)-urea;

50 1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyt}-3-(3-chloro-
4-fluoro-phenyl)-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl)-3-(4-tert-
butyl-phenyl)-urea;
55



Et hanesul foni c acid

[3(4a
phenyl]

é,@g,raropyl pyrrol o[ 2, 3-d] pyri mi di n! car

1-Methyl -1 H- i ni dazol e- 4- sul f oni ¢ ac?&wlm‘}i’:’)‘”"s“

[ 3-(4-am no 7-isopropyl-7Hpyrrolo[2,3- dlpy(mid

I ne-5-carbonyl) - phenyl ] -am de;

N-[ 3- (4- Am no- 7-i sopropyl - 7H pyrrol of 2, 5 d] pyri mi di ne-5-car bonyl

) - phenyl ]-2, 4- difluoro-benzenesul f onani de; 30 N-[3-(4-Am i

no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri mi di ne-5- car bonyl } phenyl ] - 2- net hyl -
benzenesul fonam .

- N-[3-(4- Anipg-7- 1 g*oﬁorA(S"p'W"?"ﬁzEmW’TH Ipmoéo%a‘&ipﬁ'&/ ’dW?'chﬁQP@’-l)épé'P%#?fﬁpﬁ?PéhyI ]-3-m
35 benzenesul fonam de; N-[3-(4-Amino-7-isopropyl -

H pyrrol of 2, 3- d] py. Mfﬂrﬁtﬁd NRoSoSRTRBMIo, 3RIpGMkhe S-caRbi. phenyl]—?a—phenyl-

. benzenessl f@g@m de;

N-[ 3-(4- Am no-7-1i sopropyl 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 4-
fl uor o- benzenest{¥*@ramnaeisoRom-THpptdinl?,3-dipgriraiiat-G-carbeny i pbamyd)-396 d

[ 3-(4-am nométhb&amamﬁjyureaﬂ—l- pyrrol of 2, 3-

dj pyri m d| ne- 5-car bon ?hen yl ] am de; 45

et hyi -

no- 7-i s&

Sr op I - 7hd Sﬂr '6'[“27 1508’08!{'“59'%'?[313@3/%”‘@&?iﬁcﬁ@&q@ﬂ}‘ﬁ!ﬁw]}c‘&bwhno-

benzsnesul '8 lﬁ’?ea‘é' °"ﬂ!1’[d3’ (4- Am o s -
i no- 7-i sopr opy ri n N cyan o-
benzenesul f E’%%f"}‘;p’&ﬁﬁ )é’ u{ﬂ?@% (@Jyg [ @e' b Ohﬁﬁﬁexyl] 2-

[3-(4-a
qar bonyl

N- ( 3- (4- Am diéniofo-béer2pRésDYdnarhldepy T r ol o[ 2, 3-d

- -|sopropy pgrro [23d]pyr|md|ne 5-

p h enyl § I:ﬁmﬁﬁ’méfo-lsopropywH-pyrrolo[2 3- d}pg)r;rrn:d%eg;cggbogyl)éiglfg%]ﬁy‘r) phenyl ] - 2,

5- d inehyl -benzenesul fonam i de; WO 2004/ 056830 PCT/|B2003/ 005841 -118
N-[ 3- (4- Ami no- 7-|N1§33(:4F/b'{ﬁy¢-7-79_bpf]9w|-|7 Bipgir Aol 3dijpysimidime éh-aaghobyl epnetydrd3-) - phenyl | - 4-
B nzdichiaserbenzapgsiifRnamile;

N [ 3-(4-Ami no- 7- L3 ‘%ﬁ%{%{ﬁ-@;d [3D et/%-amcl)rLog -%oprop;l 9%—2)%2!(% g%]pyrlrglgILE (5)-rc]: rlb%n pnenyl]-4-

et hyl -

chl or o-

benzen
N-[3-(4- Am‘ﬁl?’?)]s ‘(1) ropyl 7H-pyrr0| o[ 2, 3-dj pyri m di ne-5-car bonyl ) - phenyl ] - 2-
chl oro- ,benzenes
N-[3 (42£m a&,,%,jfgéﬁ am&’ wf,.lﬁliiéglc[a%dés &iﬁap";;?o'-{-jsg?mpyl g”@!\" %%nyl) phenyqg- 3-c¢

et

30

35

40

45

50

55

N-[3-(4-Amino-7-isoprepyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-phenyl]-2,4-
difluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-2-methyl-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-phenyl}-3-methyl-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyriridine-5-carbonyl)}-phenyi]-4-methyl-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyi)-phenyl}-4-fluoro-
benzenesulfonamide;

3,5-Dimethyi-isoxazole-4-sulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-
djpyrimidine-5-carbonyl)-phenylj-amide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyll-4-cyano-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-phenyl]-3-cyano-
benzenesulfonamide;

2-Phenyl-ethenesuifonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[Z,3-d]pyrimidine-5-
carbonyl)-phenylj-amide

N-[3-(4-Amino-7-isopropyl-7 H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-2,5-
dimethyi-benzenesulfonamide;



benzenesul f onam de; N | 4- Am

| NO-7-1 SORGARNs&ddspYr r O o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - pgangheesAosss115

di f1 uor o- benzenesul t onam de;

4- Acetyl - N-[ 3- (4-am no-7-i sopropyl -7H pyrrol o[ 2, 3-d] pyrim

I di ne-5-carbonyl)-phenyl]- benzenesul f onanigsde; 20

N-[ 3- (4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 4-
i sopropyl - benzenesu | fona mide; N[3-(4-Am no-7-isopropyl-7 Hpyrrolof 2,
3-dj pyri m di ne-5-carbonyl } phenyl ] - 3-chl oro- 2- net hyl - benzenesu | fonam i de;
25 Napht hal ene- 2-sul fonic acid

[ 3- (4- ani no- 7- i sopKgP-Anof7yis0pedp@l 724-Brrdibj2)s-d]siricHidiee-5carbonyl)-phenyi}-4-ethyi-

car bonyl ) - phepandneatiodernideui nol i ne- 8-sul fonic acid

[ 3- (4-am no-7-isopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- 30 )

car bonyl ) -phenyl | - d3-teAmiNo{7IsqprepmitpyrploRgafipysipidinezbcahenybipbpril-4Thigr gy r i m
i di ne- 5- car borgnegnegtitengnides-t ert - but yl - benzenesul f onam de; 35

51§ ot oy s S kel P oo Ecaasih O 1
PBM6F2, 3- d] pyri ni di ne- 5- car bonyl ) - phenyl | - 3, 4-

no- 7- i sopy opyf" 8
di met hoxy-benzenesyl.f onam de;. A . g ! . )

s 7 st o ,,g&m&f;'aof’r’ﬁqufﬁﬁﬁféﬂ?ﬁﬂe@a"a S parbonehongetiorer

2, 5-di net hyt - benzenesul t onam de;

N-[ 3- (4- Ami no- 7- i SRS-@IPAMind7igopfdpOIl 7{-prrdtofd] 3ndjvrifiidhherS-carberd paenplzgienyl ] - 5- ¢
hl or o- 2- 4% nsifiddecyerkersafomamidepnam de;

N-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyrim o
i di ne- 5- car bonyl ) - pheetyiN-[334-amyirof 7-igenr %IWW@%M@H‘WW@)-WW‘]-

N- [ 3- ( 4- Ani nobenzengsiopade:7H- pyrrol of 2, 3- d] pyri mi di ne- 5- car bonyl ) - phenyl | - 4-

R i L
d] pyri ni di e BORGHY TSRS T; ami de; 55 0 WD 2004/ 056830 |
Fg/ éB(Z;g?g égSiggém%%é iﬂsﬂ'}%—%%oﬁwﬁﬂuI-f-'&'rrZIb!2.5303?53959%(&iﬁez!déﬂérfyﬂ]pﬂgr%d]%:éﬂ]opdlﬁ-m id
T IT amiae,
25

Naphthalene-2-sulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-
carbonyl)-phenyl]-amide;

Quinoline-8-sulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-
30 carbonyl)-phenylj-amide;

N-[3-(4-Amino-T7-isopropyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl}-phenyll-4-tert-butyl-
benzenesulfonamide;

35 N-[3-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-djpyrimidine-5-carbonyl}-phenyl]-2,5-
dimethoxy-benzenesulfonamide; e

N-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-phenyi}-3,4-
dimethoxy-benzenesulfonamide;
40
N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyi)-phenyl]-4-chloro-
2,5-dimethyl-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl -phenyl}-5-chloro-2-
45  methoxy-benzenesuifonamide;

N-[{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-
trifluoromethyl-benzenesulfonamide;

50 N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyll-4-butoxy-
benzenesulfonamide;

5-Isoxazol-3-yi-thiophene-2-sulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolof2,3-
d]pyrimidine-5-carbonyl}-phenyl]-amide;
55



di et hyl - 2- oxo-bi cycl o[ 2. 2. 1 ] hept-1-yl)-nethanesul f onam de;

Bi phenyl - 4- sul f oni ¢ aci S

E:gr l(ognslng"g%ﬂéﬁ‘iﬁsﬁ% ;(r)npéle Hpyrrolo[ 2, 3-df pyrim di n€¥5- Lo po00am0ssar

N-[ 3- (4- Am no- 7-1 sopropyl - 7H pyrr ol 0[2 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 4-
nmet hanesui f onyl - benzenesul f onam de;

N-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrr ol o[ 2 1% d] pyri m di ne-5-car bonyl } phenyl ] - 2-
m et hanesul f onyl - benzenesul f onam de; 2- Napht hal en- 1-yl - et hanesul foni ¢ aci d

[ 3- (4-am no-7-isopropyl - 7H—pyrro| o[ 2, 3-

d] pyri m di ne5- cag
N-[3-(4-Am Bﬂwﬁm _&EM A%M aﬂt‘g@ Iof%%g‘ioﬁ' rmg me‘dl3 %aéb qulégl?%%gf(g?phenyl ]1-2,
4- dich | oro- thy enze su nam %{ ?14 Am i no- 7-i sopropyl -

H pyrrol o[ 2, 3- d]g hériji-4-§liforme aéid ﬂQﬁfﬁb‘-T—l}so D3-byrdiolR3-digGrimidine-

di chl oro052- bafdwr@vy-ghd@adgl;arﬁﬁesul fofr?g(m de; M‘?4 lr)nyrno[7 |]§gr|c;? op‘;/is- 7

H pyrrol o] 2, 3-d] pyri mi di ne-5-car bonyl) - phenyl] 3-fl uoro-

benzenesul f onam Nd3-(42&mino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-4-

N-[ 3- (4- Ami ﬁléth?ﬂesgl@pvltbpylenewfp@ﬂmi@ﬁ o[ 2, 3- d] pyri m di ne- 5- car bonyl ) - phenyl ] - 2-
fluoro- benzenesul f onam de; 4- Am no I sopropyl - 7H-pyrrol o[ 2, 3-d] pyrim
i di ne-5-"€ar bom};l%‘l %ﬁe’?’ﬂ’@“@"’pﬁﬂ RYHP'BLZQWEWE’WYMW'?‘B@

N- [ 3- ( 4- Ari AETaesUpEVEETAenes 4 iRATIds: of 2,

3d]pyr|md|ne5 » | f m i de;

& [3P0a Ao g zm%iﬁg{'ga; &%nxéulf ,%Tgcdég (Eh05 SRRl

idi

e- 5+gar bony thoxy 35 benzenesul f onam de;

n
3- (4- Ani no- 7- ngs- tnyAm.zo-lrhmfdpglm&n&og]snﬂmmmdirfélsa@r&mgpbmﬁyi) phenyl ] -3,

[

[
A [
5- di chl or o- diblemzeasshyl-benzamssditunarhde;
1-[3-(4- Am no- 7- nmet hyl - 7H- pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) - phenyl ] -3-iso
propyl - urea; N-[3-(4-Amino—?-isopropyi—?I-_I—pyrrolo[2,3-d]pyrimidine—5—carbonyl)-phenyl]—3,5-
1-[ 3- (42Ani ﬁﬁl'qmﬁéwryw-bmmwl@nwg%- d] pyri m di ne- 5- car bonyl ) - phenyl ] -3-pro
pyl - ur ea; .
1-[ 3- (4- Ami chlz? e?% 2';;'7?4? BPPPBYHPYECIgR S ARV §ins - Srony eyl 3 Pirssy | 1 - 3- phe
nyl - urea;

i no-7-mgghyl - 7H Qys. (40Ar%3y?sogaoewmray%mﬁai\nmmw dartiRANMehyiPz-hlr@Phen- 2-
yl -urea; 50penzenesulfonamide;
1-[3-(4- Am no- 7- net hyl - TH pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] - 3-cyol
ohexyl - N-[{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-phenyl]-3,4-

difluoro-benzenesulfonamide;

30
N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyl)-phenyl]-2,5-
dichloro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo]2, 3-d]pyrimidine-5-carbonyl}-phenyl]-4-methoxy-
35 benzenesulfonamide;

(!

N-[3-{4-Amino-7-methyl-7H-pyrrolof2,3-d)pyrimidine-5-carbonyi}-phenyl]-3,5-dichioro-
benzenesulfonamide;

40 1-[3-(4-Amino-7-methyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-isopropyi-
urea;

1-[3~(4-Amino-7-methyl-7H-pyrroiof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-propyi-urea;

45 1-[3-{4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-phenyl-
urea;

1-[3+{4-Amino-7-methyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-phenyl]-3-thiophen-2-
yi-urea;
50
1-[3-(4-Amino-7-methyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-cyclohexyl-
urea;

1-{3-(4-Amino-7-methyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl}-phenyl}-3-p-tolyl-urea;
55
1-[3-(4-Amino-7-methyi-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenyl]-3-o-tolyl-urea;



ur ea;
1-[ 3-(4- Am no- 7- net hyl - pyrrol o[ 2, 3-d] pyri m di ne’ar bon) | } phenyl ] -3-p-to
Iyl -urea; w@g‘)&ﬂsgmw- Am no-7-met hyl -7 H-pyrrol o] 2, 3- d] pyY¥d¥iB2003/005841
i di ne-5-carbonyl)-phenyl]-3-0-tolyl-urea; 0 WD 2004/056830
PCT/ 182003/ 005841 - 120-
1-[3-(4- Am no- 7- net hyl - 7H- pyrrol o[ 2, 3- d] pyzo- m di ne- 5- car bonyl ) - phenyl ] -3-mt
olyl- urea; 5
1-[3-(4- Ami no-7- et hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3- ben
zyl - ureas;
1-[3-(4- Am no- 7-net hyl - 7H- pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-( 2-
f1 uoro- phenyl) - ur eg-(4hino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-m-tolyl-
1-[ 3- (4- Am nouréa;et hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3-( 3-
fluoro- phenyl)-urea;
1- [ 3- (4- And no- 7- nmet-Byl-Anthgi-metilyb] HpBroi$H3-dlpwindiine S-Sabamepighyl-eoryq- 3- (4-f -
| uor o- 15 phewgd) - ur ea;
1-[3-(4- Ami no- 7- hyl - 7H | of 2, 3- | ).- phenyl ] - 3-( 3-
C)’E’iﬁoE ph(ran n3|O - u?gif gf(ﬂtj\minor-)y—%re?hyﬁ;H-b)?rro%io][éj,g-(rillpyrrrllngiiéiirrllee-5-§:ar%grrlyllo)9prl%n}l]-ﬁ(zg’lﬂgrol 3-(3
1-[ 3- (4- Agé]no%h?pﬂb‘frﬁ?l -7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl ) - phenyl ] - 3- ( 3-
met hyl - behzyl)-urea; , o - ey Aiurienidine. Py N
1-[3° (4- Al nosgrReil TR TRVERSPArohRS dppijdine Ssabony o dusmey o (.
et hoxy- phenyrl 5_' urea; 25 | -[3-(4-Anmino-7-nethyl-7Hpyrrolo[2,3-d]pyri m
i di ne-5- car bonyl ) - pae@yGnito-{-Arefigt N8 roldp ) BlpYrmitth@8-carbonyl)-phenyl]-3-(4-fluoro-
I'- [ 3- (4- Atg nophényieirey;l - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] - 3-(40
et hoxy- 30 phenyl)-urea,; )
1- [ 3- (4- Ami no- 7- met-Byld-Amingat-metiyol HpBroitfh3ipwindiline 5-5abanycaaiphyl-3oB ewgrio} - 3- ( 2-
f1 uor o- 5- rretmn¥'blﬁéﬁiyl )-urea; 35 o
L e R BBl Y ang s s £ B2 (5
1-[3-(4- Am nol?-éé-zwg"{rﬁ%ll -7H-pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3- ( 3-
chloro- phenyi)- ur‘fa-ﬁs;-(tlf}\g)nino«?-methyl-TH-pyrroIo[2,3-d]pyrimidine-5—carbonyl)-phenyl]-3-(2-methoxy—

phenyl}-urea;

25
1-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(3-methoxy-
phenyl}-urea;

1-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(4-methoxy-
30 phenyl)-urea;

1-[3-(4-Amino-7-methyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl}-phenyl}-3-(2-fluoro-5-
methyl-phenyl}-urea;

35 1-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d}pyrimidine-5-carbonyl)-phenyl]-3-(5-fluoro-2- o
methyl-phenyl)-urea;

1-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi)-phenyl]-3-(3-chloro-
phenyl)-urea;
40
1-[3-(4-Amino-7-methyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl}-phenyi]-3-(4-chioro-
phenyl)-urea;

1-(4-Acetyl—phenyl)-3-[3-(4—amino-7-methyl-TH-pyrrolo[z,3-d]pyrimidine—5—carbonyi)-
45  phenyl}-urea;

1-[3-(4-Amino-7-methyi-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyi}-3-(2-
trifluoromethyl-phenyl)-urea;

. 50 1-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi)-phenyl]-3-(2,4-
dichloro-phenyl)-urea; '

1-[3-(4-Amino-7-methyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyt}-3-(2,6-
dichloro-phenyl)-urea;
55



| - [ 3- (4- Ami no- 7- net hyl . pyrrol o[ 2, 3-d] pyri ni di ne.car bonyl ) - phenyg- 3- (4- ¢
hl oro- p - a;

1-(4-Acetly %IB%“G'%%% -3-[3-(4-am no-7-nmet hyl - 7H pyrrol of i%’%%%ﬁ“f’?ﬁ"bi ne- 5-car
bonyl} 45 phenyl]-urea;

1-[3-(4- Ami no-7-net hyl - 7H-pyrrol of 2, 3- gquyri m di ne- 5- car bonyl ) - phenyl ] - 3- ( 2-
trifluoronethyl-phenyl)-urea; 50

1-[3-(4- Ami no- 7- et hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3-( 2,
4- di chl or o- phenyl ) - ur ea;

1-[3-(4- Am no- 7- - 7 L[ 2. 3- rim.di pe-5-carbonyl)-phenyl]-3-(2,
- 6-dichl or oh@&g;@ﬁé‘%‘k‘%@'?&%ﬁrﬂ@%%\H%&%&‘%&"ﬁe‘%&?i@dgg? 05841 - 121-
N-[ 3- (4- Ami no- 7-net hyl - /H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -

met hanesul f onani BepafRRKSSC acid (Al d ARiirfe-7aRLiFyI-7H-pyrrolo[2,3-d)pyrimidine-5- ;
-[3-(4-ang nopﬂengpﬁr{?igz- TH pyr? ollo?z( , 3 (Ij] pyri myldi nngS?[cgrd%%yH?ldsn?_ 550arb°nyl)
phenyl ] -am de;
N-[ 3- (4- Ami no- 7- Ne3-tyAmimié7 pyathybTidparabi2i3-plpprimitide-6-earbeérphesyl ) - phenyl j -
benzenesul f beraenegdalfonddidg;- Met hyl -1 H-i m dazol e-4-sul fonic acid
[3-(4-am no-7-meth)|-7Hpyrrol o 2, 3- d] pgri m di ne- 5- car bonylg - phenyl ] - am de;
Thi Opheﬂg_ 2-sul £ e@ylau-f-mdazole-él—sui_fomc acid [3-(4-amino-7-methyl-7H-pyrrolo[2,3-
[ 3- (4- ami nodIPYTiRifing P-carperyl-phesvisemids: 4] pyri ni di ne-5- car bonyl ) - phenyl | - ani de;
15 . o . -
N-[ 3- (4- Ami B9 %ﬁﬁ%ﬁgﬁ;ﬁg@f 0ic &R 64 25ingr et -y oS IpemidRe¥eny | ] - 4- net h
,y..l - benzgnesu Sham ; T3-(4- Am no- 7-net hyl - 7H- pyrrol o[ 2, 3-dj pyrfm
i ne- 5-car bony| NRpeihg-7FietERY. , gReLb LB el sty AT
Tor 7 et hyberpa] o P Rty -
benzenesul f onam de; 25
N-[ 3- (4- Ami no- 7- NeE3-(dyAmified7 ryathybt lpR1oB{2i3-plpirimidine:8-carbora}ipbayl] C-gheeyly | | - 3- et h
yl - benz2@nemeihtrpsulifdnareideN- [ 3- (4- Ami no- 7-net hyl - 7H-pyrrol o[ 2, 3-d]pyrim

i di ne-5-car bonyl Rj-gheny,l ]-4-1luoro- benzenesul f onam de; 30
-[3-(4-Arning-7-methyl-7H-pyrrolo[2,3-d}pyrimidine-5-carbonyl)-phenyi}-2-methyl-
benzenasulfonamide;

25 N-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-methyl-
benzenesulfonamide;

N-[3-(4-Amino-7-methyl-7H-pyrrolof2, 3-d}pyrimidine-5-carbonyl}-phenyi]-4-fluoro-
benzenesulfonamide;
30
N-{3-{4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-2-fluoro-
benzenesulfonamide;

N-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-dlpyrimidine-S-carbonyl}-phenyl]-3-fluorc-
35 benzenesulfonamide;

1,2-Dimethyl-1H-imidazole-4-sulfonic acid [3-(4-amino-7-methyl-7H-pyrrolo[2,3-
d]pyrimidine-5-carhonyl)-phenyl]-amide;

40 N-[3-(4-Amino-7-methyl-7H-pyrroio[2,3-d]pyrimidine-5-carbonyl}-phenyl}-4-cyano-
benzenesuifonamide;

N-[3-(4-Amino-7-methyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyi)-phenyl]-2-cyano-
benzenesulfonamide;
45
N-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-cyano-
benzenesulfonamide;

N-[3-(4-Amino-7-methyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyl}-2,5-dimethyl-
50 benzenesulfonamide;

N-[3-(4-Amino-7-methyi-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-phenyi]-4-ethyl-
benzenesulfonamide;

55 N-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl)}-phenyij-4-methoxy-
benzenesulfonamide; :



N- [ 3- (4- Ani no- 7- rret hy! 4 pyrrol of 2, 3-d] pyri m di ne @carbon) 1) - phenyl ]-2-1 4
or o- benzgpgsilsforgap de; S PCT/IB2003/005841

N-[ 3-(4- Am no ? met hyl - 7H-pyrrol o[ 2, 3-d] pyri mi di ne-5-car bonyl

-phenyl ]-3-fluoro- 35 benzenesul fonam de; 1, 2-Di net hyl -

H i m dazol e-4-sul fonic acid [ 3-(4-am no- Z¢apet hyl - 7H pyrrol of 2, 3-

d] pyri m di ne-5-carbonyl ) - phenyl ] -am de; 40

N (3-(4- Ami no-7-net hyl - 7H pyrrol o] 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 4- cya
no- benzenesul fonam de; N-[3-(4-Am no-7-nethyl-7H pyrrolo[2, 3-d]pyrimd

I ne-5-car bonyl ) - phenyl ] -2-cyano- benzenesul f onam de; 45 )
N- [ 3- (4- A no- 7- mephatl4-Aiingy michybf B-p@rald[pg-dipyiirtidine-sadandppheh)i-phetipky-- 3- cya
no- benzenesubdnearasildaamile] 3- (4- Am |

no- 7- met hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] -2, 5-di nethyl -
50 benzeneSul fon aanIl%(*M!I@-? (rmﬁwmmﬁﬁﬂwﬂmﬁmp«ﬁmﬁmomﬂEPhenyll-f)-ﬂuoro-Z-

3-d] pyri m di n@eﬁylt?&ﬁmwlf?ﬂmyl ] - 4-ethyl - benzenesul f onamni de;

N-[3-(4-A 7-nmet h |-7H- d 5- 4- met
oxy- - benz eﬂg |?§N e ST ST B IO ROt 82 %l "
N-[3-(4-A TR ?neproBgmp& o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - phenyl ] - 3- net

hoxy- ben nesul fo g K : g

N[ 3- (4- Ani nog zmﬁﬁﬁ}n ABmina 7 methL T pyroia s dpyimidne S catbonyphepyi-ghioror ¢
or o- 2- et hyl - enzenesul fonam i de;

N-[ 3- (4- Ami no- 7- mekig4-Aihinpy iniichye T E-p@rald[ R diphtirdiding-5ambanpPshehyi-poeers! J- C (4-
fl uoro- phs enydnreresilivaaede] f onam i de; 10

N-[ 3-(4- Ami no-7-net hyl - 7H- pyrrol o] 2, 3-d] pyri m i di ne-5-car bonyl

) - phenyl ] - 4- chl or oN- I%@lﬁemeé’mmﬁtWhélrl'PH@IOIW{deld!ﬂm&*&-‘@tﬁpt\mmgm} Fehigrrde ol of 2,

3-d] pyri midi n@e@yl@gpmwfor)anm?enw ]-2-chloro- 15 benzepesul f onamni de;

N[ 3 (4-A oD IS rmt g%gfr&; egly?;égyﬂ&cl[ﬁ)g-d oS 52 R e RGOl - 3- chl

oro-4- e yIﬂ Nzt
N-[3-(4-Am no-7 pyrrol o(2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3- chl

or o- 4- N-[3-(4-Amino-7-methyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-2-chloro-4-
' fluoro-benzenesulfonamide;
25

N-[3-(4-Amino-7-methyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-phenyl]-C~(3,4-
dichioro-phenyl}methanesulfonamide,

N-[3-{4-Amino-7-isopropyl-7H-pyrralo[2,3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl)-
2. 4-dichloro-benzenesulfonamide;

30
1-[3-(4-Amino-7H-pyrrolo{2,3-d]pyrimidine-5-carbornyi)-phenyl]-3-(2-flucro-phenyl)-
urea;
1-{3-{4-Amino-7H-pyrrolof2,3-d]}pyrimidine-5-carbonyl}-phenyl}-3-(3-chloro-phenyl)- o
35 uresg;
1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-p-tolyl-urea;
1-[3-(4-Amino-7H-pyrrolof2,3-dlpyrimidine-5-carbonyl)-phenyi]-3-(3-methoxy-phenyl)-
40  urea;
1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(3,4-difluoro-phenyl)-
urea;
45 1-[3-(4-Amino-7H-pyrrolo[2,3-d}pyrimidine-5-carbonyl)-phenyl}-3-(2,3-dimethyl-
phenyl)-urea;
1-[3-(4-Amino-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyi}-3-(2,5-dimethyi-
phenyl}-urea;
50

1-[3-(4-Amino-7H-pyrrolof2,3- -d}pyrimidine-5-carbonyl)-phenyl}-3-(3-fluoro-4-methyl-
phenyl)-urea;

1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-(3-chloro-4-fluoro-
55 phenyl}-ures;



f 1 uor o- benzenesul fonan’f; ,
N-[3-(4 - - et hyl - pyrrol o[ 2, 3-d] pyri m di ne-5-c yl]-2-chl
or o- 4- f\éﬁéﬂtﬁf%‘%@enesul fonam de; 25 N-[3-(4-Am no-7- n‘gﬁﬂgg%ﬁ"ﬁg{]rol o[ 2,
3-d] pyri mdin a-5-carbonyl)-phenyl]-C (3, 4-

di chl or o- phenyl } net hanesul f onam de. N-[{33(4-Am no-7-i sopropyl -

H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl ) - 2-chl or o- phenyl ] -

2, 4-di chl or o- benzenesul f onam de; 30

1-[3-(4- Ami no- 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3- (2-fl uor o- ph
enyi)- urea;

- 1- f;’ (gSAm N0- 7 Hr @ IHiRL 2H-SimBloyd-H1piriHidiRs- Re &85y §-Bieny BN biknidro(phamil OF 0- phe
ny ur @aa;

1 [ 3- (4- Ami no- 7H- pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] -3-p-tol yl -urea
5 1-[3- (4-Am|no-7H-pyrrolo[2 3~d]pyr|m|d1ne -5-carbonyl)}-phenyi}-3-(2,6-dichloro-phenyl)-

-[3-(4- Amwea; 7H pyrrol o] 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-(3- nmet hoxy-p
enyl)- 40 urea;
- 3- ( 4- Ani no- 7H-ByfAainse BH-mrigiofR - diRiriidine- Bearbonydralianyl-B 1 rylichioro-phenyd): di £ | uor
o- phenyl i YFRa; 45
| :[ghgﬁyl ;n ngg;ﬂf—&y( -A%Iln%[%-l pyrro]o&%—d]@yr%mp ne-écargl %) pl¥ r&rl] Q—?ﬁﬁ%ﬂl—phen&? 3-di met hy
-[3-(4- Ami no-"7H pyrrol o[ 2, 3-d] pyri m di ne- 5- car bonyl } phenyf J- 3- (2, 5- di et hyl
- phenyl)-urea; Rf3(4-Amino-7H-pyrrolof2,3-d dine-5-carbonyl)-phenyl}-3-(4-fluoro-phenyl
A-[ 3- (419\m @e@a; 7H- pyr r ol'o[ 2, %y"d] E)yr I]qunanln r:?ae Ega? g‘orﬁyel'nﬂ pr(lenl;]ro P enzé fl uoro-4-
get hyl - phenyl) urea;
- [ 3- (4- Ami no- 7H-ByrAclieF7H4-grailo[R\3-dlpyridiidies-Scarbariydrplydnyl-pitd cydrd-pBery3- chl or o- 4-
uoro- 55 wkainyl)-urea; . WD 2004/0568311 PCT/ 1B2003/ 005841 -123-

1
fl
I-[3(4 Amno 7H-pyrrol o rim di ne-5-carbon heny] - 3- (2, 5-di chl or o-
phenyl }20 ur ea; 5 ‘%‘l ?"T’E"WT?WBJ E’y FAIpyrmidinesy- za}'b%‘ﬁ&}’%%'%/ﬁ)ﬂi(%?(ﬁﬂucgoe t?rt%'nyl
) - phenyl ] - 3% 6-di chl or o- phenyl ) - ur ea:

L a0 A 0 TH el A i So 5 9B SR thlaroh 9 o o

25
1-{3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(2,4-dimethyi-
phenyl}-urea;

1-[3~(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(3,4-dimethyl-
30 phenyl)-ures;

1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbony!}-phenyl]-3-(3, 5-dimethyi-

phenyl}-urea;
s 35 1-[3-(4-Amino-7H-pyrroiof2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(4-chloro-2-methyl-
- phenyl)-urea;

N-[3-(4-Amino-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-phenylj-2-fluoro-
benzenesulfonamide;

40 -
1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyi]-3-thiophen-2-yl-urea;
N-[3-{4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl}-4-flucro-
benzenesulfonamide;
45

N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-chioro-
benzenesulfohamide;

N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-phenyl]-4-chloro-
50 benzenesulfonamide;

N-[3-(4-Amino-TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-2,5-difluoro-
benzenesulfonamide;

55 N-[3-{(4-Amino-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl }-pheny]-3,4-diflucro-
benzenesulfonamide;



10

1- [ 3- (4- AR B00ltseRsor o|92, 3-d] pyri m di ne-5- car bonyl ) - pharyi/iB28e3i@sgd1uor o- ph
enyl)- ureas;

1-[3-(4- Ami no- 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl } phenyl ] - 3- (4-fl uor o- phe
nyl)- 15 urea; 1-[3-(4-Am no-7 -124-

H pyrrol o] 2, 3-d] pyri m di ne-5-carbonyl ) -\phenyl ]-3-(4-ch | oro-phenyl )- ureas;

1-[3-(4- Ami no- 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3- (2, 4-di f| uor

o-phenyl)- wurea; | -[3-(4-Amin

0- 7H-pyrrol of 2, 3- dis4-Anido-ME-pHraiei2, BaipytinidiphéroartionB)-r@ndl-2itimethypheny| ) -

urea; 25 1-[ Depidentsaliooar@idet pyrrol o[ 2, 3-d] pyrim

i di ne-5-carbonyl ) -phenyl ] - 3- (2 4-di met hyl - phenyl)-urea

113~ (4- A no- 7H. PTG Aot a . AUV ES CorPBony L ShepHER Eion: ¢ BVt et hy
30 phenyl )Qe(};%sulfonamlde

| -
13- (2 A no- 7 Dyt ol 3 Skt évd]gmdme.g%g SRS 3 5 et hy
1-

L e P A s e =

i ne-5-carbonyl ) -phenyl ]-2-fl uoro- benzenesulfonam de; 40 1-[3-(4-Ami no-7
H-pyrrol o 2, 3- d] py1-[3a@eintite- FH-parol (a3 tibyriiaing-5lcadohyii phphais-2;6ydifiudFeptienyl)-

N[ 3-(4- Am i noealH- pyrrol of 2, 3-d] pyri midi ne-5-carbonyl )-phenyl]-4-fluoro-
benzenesul¥ onam de; 45 N-[3l-i~ - Am no- 7H-pyrrol o[ 2, 3-d] pyrim

i di ne- 5- car bony| ) - bRe@Anna? AITSIoR. 5 SeyTratiee BiorbRa RIeR N EIupa2ametig-7 Q)
H pyrrol of 2, #EM#e%n i d i ne- 5- car bonyl )- phenyl] 4-chl oro- 50

benzenesul f onam de 4- A n 2,  3-
i di ne- 5- cgy bqp }phg’\e'l m'éo'ﬂ%'p’ﬁ ﬂlg% gﬂ% éﬁgrsbﬁ'l.'#udﬁé?ﬁu é(2 3edichloro-phenyl)-
N[ 3-(4-Am no pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl } phenyl ] -3, 4-di fl uoro-

benzenesul f onam deg5-f-amino-7-isopropyl-7H-pyrrolof2,3- d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
4-{pyridin-2-yloxy)-benzenesulfonamide;

25 N-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl}-
3-{pyridin-2-yloxy)}-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl}-2-methoxy-phenyl}-
4-{pyridin-4-yloxy}-benzenesuifonamide;
30
N-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl)-
4-(pyridin-3-yloxy)-benzenesulfonamide;

1-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl]-
35 3-isopropyi-urea;

1-[5-(4-Amino-7-isopropyi-7H-pyrrolof2,3-d]pyrimidine-5-carbonyil)-2-methoxy-phenyl]-
3-propyl-urea;

40 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)}-2-methoxy-phenyi]-
3-phenyl-urea;

1-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-thiophen-2-yl-urea;
45
1-[5~(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyi}-
3-p-tolyl-urea;

1-[5-(4-Amino-7-isopropyl-TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy- -phenyl]-
50  3-o-tolyl-urea;

1-[5-(4-Amino-7-isopropyi-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)}-2-methoxy-phenyl}-
3-benzyl-urea;

55 1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(2-fluoro-phenyl)-urea;



pyrimid i ne-5-carbon }phenyl]-2,5-d i nethyl- zenesul fonam de; 5
N[ 3- (4~dghmQnidddspyrrol of 2, 3-d] pyri m di ne- 5- car bonyl } phetvysdazeosithoxy- 5- net
hyl - benzenesul f onam de;
1-[3-(4- Ami no- 7H pyrrol of 2, 3-d] pyri m di ne-5- car bonyl } phenyl ]-3-0-tol yl -urea;
10 -125-
1-[3-(4- Ami no- 7H pyrrol o] 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3- (4- met hoxy-p
henyl ) - urea;
1-[3-(4- Ami no- 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl ) - phenyl ] - 3- (2, 6-di fl uor
o- phenyl} urea; 15
© 1-[ 3- (4- Ami no- 7HHyePolimt-2isBpragybyi-pprabi a-dpydaidibe thrpemtirybthexy-phbayil uor o- 2-
met hyl - phed{A-juota-rhanyl)-urea;
1-[3-(4- Am no- 7H Eﬁ/rroloZSd] grlmdlne carbonyl’%) phenyl L ﬁé?‘
+ 0-phenyl §- 20 ur L& 40TR-T-gopaRY H‘PW%%?‘SW‘"“S“P# PR 6‘]‘3’8[22"‘@ HyPPemir
i di ne- car?)%@"\oy" e "ﬁ%”ky phenyl ]- 4-(pyridin-2-yl oxy) - benzenesul f onan de;
25
N-[ 5- (4- Ani %E;A}Q‘%Aé"? R R YT APy R B RR RGP R BRI M et hoxy-
phenyl ] 103- ?gj 8 oxy) benzenesul f onam i de;

5- (4- Am no- 7- { BP@RAGR-7-Eopropyl-7H- rroI023-d rimidine-5-carbonyl)-2-methoxy-phenyl]-
H- pyr rol of &ﬁt@hwpnenym@@ 5p c%yr or% [ 3 %{hoxy phenyl y]l) xy-phenyl
4- (pyridin-4-yl oxy)-benzenesul f onam i de 30
N-[ 5- (4- Ami no- 7- 1-Bephorino-7-igbprpgy- Vidipidh[33-dippymidine-Gicaberiy)améthonyiphayifet hoxy- p
henyl ] - 18- (@:ﬁm@thwbwo uhes) - benzenesul fonamide; 1-[5- (4 Am
Lo- 7-1 sopr opyl yr rolo[2, 3-d rim di ne-5-carbon y) 2- met hoxy- phenyl ] -
35 3-isopro -Ammo-? |sopropyl-7 p rolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
ﬁ-{?-"?gf <

1- [ 5- (4- Ani FE’P?{H91””°?H pyrrol o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - 2- met hoxy-

phenyl ] 5, 3- propy . i

1-[5- (4 Am:p ,;ettg}fﬁg‘ mp”% g Oéo[%s 8]p r)'/";'?'rr‘r? -Ic?]rgo )'czarp B%xylpshe'yurret hoxy-

phenyi | - nyI urea;

1-[5-(4- Am no 7- 1{5qpmm&7-@bi:rmyl-vmpﬁfo?o[éssdbmmmm gicanoryy@anhstoy!pheRiret hoxy-

phenyl j - 3-3-f-oghedqg-pRenyl)-ueaca; 45

1-[ 5- (428m no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5- car bonyl } 2- met hoxy- p

henylj- 3-p-tolyl Eﬂﬁ-@a‘tnno-?-lsopropyl-7H-pyrrolo[2 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
3-(3-flioro-4-methyi- phenyl)-urea;

WD 2004/ 056830 PCT/ 152&/ 005841 -124- N-[3-(4- Am"c:-? Hpyrrol o [2,3-d]
|

-di chl or

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
30  3-(3-chlaro-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyt)-2-methoxy-phenyl]-
3-(4-chioro-phenyt)-urea,;

35 1-(4-Acetyl-phenyl}-3-[5-(4-amino-7-isopropyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-
2-methoxy-phenyl]-urea;

O
H

1-[5-{4-Amino-7-isopropyi-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyi)-2-methoxy-phenyl}-
3-(4-dimethylamino-phenyl}-urea;
40
1-[5~(4-Amino-T-isopropyl-7H-pyrrolo{2,3-d}pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
3-(2-trifluoromethyl-phenyl}-urea;

1-[5~-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl)-2-methoxy-phenyl]-
45  3-(3-trifluoromethyl-phenyl)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl }-2-methoxy-phenyl}-
methanesulfonamide;

50 Propane-2-sulfonic acid [5-(4-amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-
carbonyl)-2-methoxy-phenyl}-amide;

N-{5-(4-Amino-7-isopropyl-7H-pyrrolo]2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
benzenesulfonamide;
55



1-[5-(4- Am no-7-1isopro 7H-pyrrolo[2,3-d]pyrim di. 5- car bonyl } 2- net hoxy-p
henyl]- 5 I ur

1-[5-(4- Aqwﬁgﬁeﬁls%%ropyl 7H pyrrol o[ 2, 3-dj pyri m di ne-5- c%? gﬁ?P¥Mh&“
phenyl]- 3-benzyl -urea; 55

1-[5-(4- Ami no-7-isopropyl - 7H-pyrrol o] 2, 3-.gfgoyri m di ne-5- car bonyl ) - 2- met hoxy-
phenyl]- 3-(2-fluoro-phenyl}urea; WO 21104/ 056830 PCT/1B2003/ 005841 - 125-
1-[5-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-dj pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl]- 3-(3-fluoro- phenyl) urea; 5

;h[eﬁyl(f A ?g e Sg’ SR %m%e&& i {b R b Fb FLipropy SAH-HR D 3-2- et hoxy -
1-[5-(4- Ami no- ]I:/'yl so%?op%r H pyrro?’p[Ierlyl ar(?]ade.y“ m di ne- 5- car bonyl } 2- net hoxy-p
henyl]- 3-(3- Cya”0NQQ@!’-‘thhoiﬁliﬁémp?lf?H-pyrro!o[z ,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-

1- [ 5- (4- Ang no4-fetrgPryenggncbuliéhantiiglal o[ 2, 3- dj pyri m di ne- 5- car bonyl ) - 2- met hoxy-p -
henyl j - 3-(4-cyano- phenyl) -urea;

1-[5- (4- Ami no- 7-i SNﬂﬁ'(ﬂaﬁﬂ‘hina-ﬂ-iqmprquﬂdr[-m@bﬂ]Mpﬁmimmbwf)@mhf)w@hm]hoxy-
phenylj- 15 BC{pBerrvémhylbnd&e'valyﬂnydeur ea; 1 5- 4 Ami no-7-iso ro 7H rolo 2, 3-d

ri mdi ne-5-carbon 2-nmethox -hen (7 [ .1PY Yfz)- Y P YlI-

3- (2- met h@)@( Ehen MNyfa-{f- @amo-zﬁsopropyl H-pyrroio[2 3-d]pynm|d|ne—5-car ony!}-2-methoxy-phenyl}-

1- [ 5- (4- Ani no¢ et 6?53‘?F”'f?1‘—?"ﬂ§}?rol o[ 2, 3-d] pyri m di ne-5car bonyl ) - 2- met hoxy- p

henyl]- 3-(3-meth o
1-[5-(4- Am no %e\lﬁf@ﬁ- SPE-EUH sowoﬁg 7% 9"3'0@13 ?JP‘{”"“‘EJ’.‘%%%M“A’P go’P\eq13xyf h?‘r&} hoxy-
phenyl]- 35 (4 nmet hoxy- p eny urea

1-[ 5- (4- A no-7- | SRS Pﬂ)(rhm@fh%)ﬁfobﬂlm@n3b[i]33&]bwmndirhdﬂ&c§b&@0bwwxy%h6@]hOxyo
phenyl]- 3- (34-ﬁ:hdﬂ@ba-rzéne"£alfd’mydmdphenyl )-urea;

1-[ 5- (4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- met hoxy-
phenyl ]- 30 3- %3 cNH{BtAmnefyioprogyldit-pyrrolof2,3-dJpyrimidine-5-carbonyl)-2-methoxy-phenyl}-

1-[5- (4- A no% UQF%WZGWPWOT'PF' rroI o[ 2, 3-dj pyri m di ne- 5- car bonyl ) - 2- net hoxy-
phenylj- 3-(4-chl or hen ur ea i‘—
1- (4- Acetyl -p éﬁ‘FPF?BY'f RYFBIPB Y levrimiding--GarBey)-2-as oy PR Y n e - 5-
car bonyl ) - 2-%@?%&% A'E%H?ﬂnf Mifeea:

25 1,2-Dimethyl-1H-imidazole-4-sulfonic acid [5-(4-amino-7-isopropyl-7H-pyrrolo[2,3-
djpyrimidine-5-carbonyl)-2-methoxy-phenyl}-amide;

t hoxy-

N-[5-(4-Aminc-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt}-2-methoxy-phenyl)-
4-cyano-benzenesuifonamide;
30
N-{5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-methoxy-phenyl]-
2-cyano-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
35  3-cyano-benzenesulfonamide; o

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl}-
2,5-dimethyl-benzenesulfonamide;

40 N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-methoxy-phenyl)-
4-ethyl-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolof[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-
4-methoxy-benzenesulfonamide;
45
N-[5-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi}-
3-methoxy-benzenesuifonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyi}-2-methoxy-phenyi}-
50  5-flucro-2-methyl-benzenesulfonamide;

N-{5-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl }-2-methoxy-phenyl]-
C-(4-fluoro-phenyl)-methanesulfonamide;

55 N-{5-(4-Amino-7-isopropyi-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-
4-chloro-benzenesulfonamide;



1 5- (4- sSopr o 7H pyrrol o[ 2, 3-d r|md|95 ar bon nmet hoxy-
[ ( %gil) %)4(795‘% p p, py [ 1 py %%. 3)’00).8“ y

phenyl ] - 8Pt‘%thylamno phenyl )-urea; 40 1-[5-(4- /IB2003/
ino-7-|sopropyl 7Hpyrrolo[2,3-d]pyri mid in

a- 5- car bonyl ) - 2- met hoxy- phenyl ] - 3-(2-tr,l ;Iuoronethyl phenyl ) - ur ea;
1-[5-(4- Am no-7-isopropyl - 7H pyrrol of 2, 3 djpyrlnldlne 5- car bonyl

- 2- met hoxy- phenyl]- 45 3-(3-trifluoronethyl-phenyl)-urea; N[5-(4-Am

i no-7-isopropyl - 7H pyrrol o 2, 3-dj pyri m di ne- 5car bonyl ) - 2- met hoxy- phenyl ] -
met hanesul f onam de; 50 Propane-2-sulfonic acid

-[5-(4-am no-7-is Y, _ g N
car bonyl ) - 2- %Eﬂ?ﬁé@l}é Xﬂ ﬁrﬁﬁ ﬁ&ﬁ&% gﬁéfgk]ﬁﬂn%é‘ g—cgrbonyl)-z methoxy-phenyl]

i no-7- |sopropy 7H pyrrol o] 2, 3-d] pyri mi di ne- 5- car bonyl ) - 2- net hoxy- phenyl ] -
-benzeneswy f onam des- @5Am|m}7-}£&r8@0mwrﬁﬁe3@&Bﬁﬁ:ﬂ.@ﬁ&@%é@@%@lmetﬂ@@-phényr}-

- Met hyl - | H-G+8,4aiginbre-pheryiHefhamtsalfcrainide;

(5-(4-am no-7-isopropyl - 7H pyrrol o[ 2,3- d] pyrimid

i ne-5- car bonyl ) - Zrhinphérmd@rsyforingdiq Bdfdachine-7K-1y5olol2 3Adpyrimidine-5-carbonyi)-

i no-7-iso rdﬁynﬂH¥N@Wrrolo[2 3-d]pyrimid

i ne- 5- cal onyl) 2 rret hox | - benzenesul f onami de; N-[5-(4-Am
i no-7-i sopr %’P %"’}ﬂ :?)g}PY'Fﬁ'"a”‘? gargoyPhRel2ymesvet hoxy- phenyl ] -
C- phenyl - de 10

N[ 5-(4- Am no 7 g %gigiwm ﬁ-bﬁ%n;% ab%.ﬁalﬁéwﬁmyﬂ-pﬂ&yﬁﬁ%@?”y') 2- met hoxy-

phenyq- & Mafeydne
No] 5- (4- Ani no- 7-i sopropyl - 7H pyrr ol 0[2 3-d] pyri m di ne-5-carbonyl) - 2- met hoxy-

phenyl ] - 3- et hylN-{ze@zenesTH-by@RYD,3-aipyrindidine-5-carbonyl)-phenyl]-4-methyl-
N- [ 5- (4- Am reenZenesudfpmaoiygd; - 7H- pyrr ol o[ 2, 3-d] pyri m di ne- 5-car bonyl ) - 2- net hoxy-
phenyl]- 4-fluoro-benzenesul f onam de;

N- [ 5- (4-2i no- 7- .&%ﬂ@% - THPYIPloRZs}-Gipwimiding-hyarbenylehenyil-2,3-dichloro-

i ne-5-car borﬁ?ﬂ}eﬂ phenyl ]- 20 2-fl uoro-benzenesul f onam de;

e R P By i ) 2 ons
o*nc acid [5-(4-am no-7-isopropyl-7H pyrrol o[ 2, 3-

N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3,4-dichloro-
benzenesulfonamide;

"H

—
—

H-i m dazgy e- %

N-[3-{4-Amino-TH-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-5-fluoro-2-methyi-
30 benzenesulfonamide;

N-{3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-2,6-dichloro-
benzenesulfonamide;

- 35 N-[3-{4-Amino-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl}-phenyl]-4-(pyridin-3-yloxy)-
C benzenesuifonamide;

N-[3-{4-Amino-7H-pyrroio{2,3-d]pyrimidine-5-carbonyl}-phenyl}-4-phenoxy-
benzenesulfonarmide;

40
N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-4-(pyridin-2-yloxy)-
benzenesulfonamide;
1-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-phenyl]-3-(2-methoxy-phenyl}-
45  ureg;
N-{3-(4-Amino-7H-pyrrolof2,3-d]pyrimidine-5-carbonyi}-phenyl]-3-methoxy-
benzenesulfonamide;
50 N-[3-(4-Amino-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl}-3-(pyridin-2-yloxy)-
benzenesulfonamide;

N-[3-(4-Amino-7H-pyrrolo[2,3-dJpyrimidine-5-carbonyl}-phenyi]-3-phenoxy-
benzenesulfonamide;
55



dlpyrimd ine-5-carb ) - 2- net hoxy- phenyl ] -am d

N-[5- (4- Ami no- 7- i sopr | -7H pyrrol o[ 2, 3-d] pyrim <

i di ne- 5-WEBMHYI02. et hoxy- phenyl ] - 4cyano benzenesul fEnEHZLY0055H

N[ 5- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl ] - 2-cyan-benzenesul f onam i de; 428-

N-[ 5- (4- Am no-7-i sopropyl - 7H pyrrol of 2, I}, d] pyrim

i di ne-5-carbonyl) - 2- net hoxy- phenyl ]- 35 3-cyano- benzenesul f onam de;
N-[5-(4-Ami n o-7-isopropyl -

H pyrrol of 2 i

2. 5- di met hylbe ééﬁmon? yrr%lo%,:ag@ﬁﬁﬁ'@me) S-garg&wgﬁé{nyﬁﬁ?ﬁ%hlhd& yioxy)-

N-[5 (4- Am no- /-1 sopropy 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl]- 4-ethyl R ARGRUH-HRAB B}Z@]pﬁh{l&né B ABbnyl)- phenygj -benzenesulfonamide;

i no-7-i sgpropyl - 7H- pyrrol o[ 2,73-d] pyri m di ne-5-car bonyl) - 2- met hoxy- phenyl ] -

4- met hoxy- benzenw[el(i-gmzkd@;rolﬁﬁ Ipwintidineddrcarbonyl)-phenyl]-3-fluoro-

I No- 7-1 sopr bpydenetdifgnamidat o 2, 3- d] pyri m di ne- 5- car bonyl )-2-net hoxy- phenyl ] -
3- met hoxy- benzenesul fonam de; N-[5-(4-Amin

o-7-i soprop I-7HJ\H Mﬂmoz?kepmppm-ﬁmmwS%rmnymnwrwu—ammmmxy phenyl]- 50
5-f1 uor d02- midéesul f onami de;

oheny1)-C (451] W T
b gon oy Be
Py

N[ 5- (4- Am 'ﬁ'e"?sg Tag"c yri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl ] 454- chl orgr 1} 003/ 0058
e R T

H-pyrrol o[ 2 3 d] pyr| m d| ne- 5- car bonyl ) - 2- met hoxy- phenyl ] - 2-ch

| or 0- 4- f | uor o- be Na#esmifocT@Muorddendenesulfonyl)-7H-pyrrolof2,3-

N-[ 5- (4- Ami dipyrividisebrcemyphyll-pHemi}r fbloat nZeradipnamideli ne- 5- car bonyl ) - 2- met hoxy-
phenyl ] 20C-(3,4-d ichloro 7phenyl - et hanesul f onam de; Thi ophene-2-sul fonic
aci d [ 3- (4- ani noNABH&HmINetTdpeprapy meom[%dhmﬁmﬁwwonvﬁwr?—pmme 10
N-[ 3- (4- Ani H%J‘Z?W%&Rfﬁwrd&[z 3-d]pyrimid ine-5-carbonyl)-phenyl]-2-nethyl -

ﬁg n é e 2 g; ELLE ri?rgg‘%br&r[gp[e—% “shff mcnd%—?ﬁé b3 opylg'll-gflypr%llﬁtzfg—%pynmrdme-s-

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo{2,3-dlpyrimidine-5-carbonyl}-2-chioro-phenyl}-4-
methyl-benzenesuifonamide;

30 N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi]-C-
phenyl-methanesulfonamide;

N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-2-chloro-phenyi]-2-
methyl-benzenesuifonamide;

35
N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-chioro-phenyi}-3- o
methyl-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi}-4-
40  fluoro-benzenesulfonamide;

N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-dlpyrimidine-5-carbonyl}-2-chioro-phenyi]-2-
fluoro-benzenesulfonamide;

45 N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi}-3-
fluoro-benzenesulfonamide;

3,5-Dimethyl- 1soxazole~4—sulfonlc acid {3-(4-amino-7-isopropyl-7H-pyrrolof2,3-
dlpyrimidine-5-carbonyl}-2-chloro-phenyl}-amide;
50
N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-djpyrimidine-5-carbonyi)-2-chloro-phenyi}-4-
cyanc-benzenesulfonamide;

_ N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-dlpyrimidine-5-carbonyi)-2-chloro-phenyi}-
55 '2,5-dimethyl-benzenesulfonamide;



A 15 benzenesul f onam d N-[3-(4-Amino-7 H pyrrol ,3-d] pyrimd
I ne-5-carbon l‘%’- henyl -nmet hyl - benzenesul f onam 0, 20
N[ 3-(4-‘)&91%%[ f-q?’gyrrol o[ 2, 3-d] pyri ni di ne- 5- car bonyl ) - PREABIPII8ILG; o) or o-
- benzenesul f onam de; N-[3-(4-Am no-7H pyrrol o[ 2, 3-d]pyrim
| di ne-5-carbonyl } phenyl ]-2, 5-dichl oro-}é%_enzenesul fonam de; 25 N-[3-(4-Am
i no-7H-pyrrol o(2, 3-djpyrin di ne-5-carbdiyl } phenyl ] -3, 4-di chl or o-
benzenesul f onam de; N-[3-(4-Amino-7H pyrrol o[ 2,3-d] pyrimd
I ne-5-car bonyl ) -phenyl ]-5-fluoro-2-nethyl- 30 benzenesul f onam de;

e L b Sl L

N-[3-(4-Am ntoy'g‘ p?/ersr ocfngFEGB- dj pyri m di ne-5-car bonyl } phenyl ] - 4- (pyri di n- 3-yl
oxy) - benzenesul {GNaA0AARe-7NcbRolidHATHBIOR ARVl -2-chioro- ]
. 3-d] pyri gi dhg@,m@gﬁagﬁﬁagﬂ%@ﬁgli]' 'ﬁi—rpﬁ%n@w el Carbonyy2-chioro aenvid
N-[3-(4- Amino- 7Hpyrrol o[ 2, 3-dj pyrimi d
i ne- 5- car bonyl ) - Rie@yArhind-7{gopropghi7R-p3rrybie8ytipyriline Semith{l PR adre- @henyl]-3-
1- [ 3- (4- Am methdty-heyzenesutfp@ynddal] pyri m di ne- 5- car bonyl ) - phenyl ] - 3- (2- met hoxy-p
henyl)- 45 urea; N-[3-(4-Am no-7H-pyrrolo[2, 3-d]pyrim
i di ne-58ar bony| N igy-3-ispptony( Y-pyiselelz Sridpyimidne igasheny 5 chioro-phenyl]-5-
N[ 3- (4- Ani fOITHmMstyirhsnesnosufopamide: i ni di ne- 5- car bonyl ) - phenyl ] - 3- (pyri di n-2-y
| oxy) - benzenesul.fopam.de; . .
N[5 (4- A Qr%ggbﬁﬁggg;qm%e%ﬁm@?ﬁédl%fr'@5}%&%509%%%?1*95@%-&oxy-
;,b.enzene I f nam de; 056830 PCT/ 1B2003/ 005841 - 128- o
Q[ 3- (4- Al no- 7THyRY {4 QhiRb-Z.isdp bRy HLTrolbE 8-dpyRmidie B datsoRi R dro prdripal di n-4-y
| oxy}- benzgiiesvedzenaifdiemide: o
N-[ 3-(4- Ami no- 7H pyrrol of 2, 3-d] pyri m di ne- 5- car bonyl - phenyl ] - benzenesul f onam
i de; N-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-2-

20 chloro-4-fluoro-benzenesuifonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl]-C-
(3,4-dichloro-phenyl}-methanesulfonamide;

25 N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
(pyridin-2-yloxy)-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-4-
(pyridin-4-yloxy}-benzenesulfonamide;
30
N-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyt)-2-chloro-phenyl]-4-(pyridin-
3-yloxy}-benzenesulfonamide;

1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-2-chloro-phenyl}-3-
P 35 propyl-urea,

1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi]-3-
phenyl-urea;

40 1-[3-{4-Amino-7-isopropyl-7 H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl}-3-
p-tolyl-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-chloro-phenyi]-3-
o-tolyl-urea;
45
1-[3-(4-Amino-7-isopropyi-7H-pyrrolo[2,3-djpyrimidine-5-carbonyl)-2-chloro-phenyl}-3-
benzyl-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-
50 (2-fluoro-phenyl}-urea;

1-{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi]-3-
(3-fiuoro-phenyi)-urea;

55 1-[3~(4-Amino-7-isopropyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl}-2-chloro-phenyf]-3-
{4-fluoro-phenyl}-urea;
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N T3 (4 A ol ”‘E}ﬁgﬁﬁ%ﬁ%@@ﬂ% Yol B dpwimdie-S.cabon) 2 chorsehenyk- o o
henyl ] -2- et %yT-'ﬁenze %su | fonam de; 35

N-[ 3- (4- Am no- 7-i S oip3.@PArhind-rtiddrop@t7 Alpgrelo kriffidiHeb2carbéngl)- R @A) phéng@d-or 0- p
henyl ] - 3- 1gret Metb@?@g%mwré@ng%ﬁﬁe;p& et 3 erénfiFy

N-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- chl oro-@
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-CH(R)S{O):N(R)-; -CH(R)N{C(O)R)S(0O)-; -CH(RIN(C(O)R)S(0)>-; -CH(R)N(R}S(O)N(R)-;
-CH(RIN(R)S(O):N(R)-;  -CH(R)CIO)N(R)C(Q)-;  -CH{R)S(O)N(R)C(O)-;  CH(R)S(0).N(R)C(O)-;
-CH(R)OS(OIN(R)-; -CH{R)OS(O);N(R)-; CH(R)N(R)S(0)O-; -CH(R)N(R)S(0),0-; -CH(R)N(R)S(O)C(O)-

-CH{R)N(R}S(0),C(0)-;  -CH(R)SON(C(O)R)-;  -CH(R)S(O).N(C{O)R)-;  -CH(R)N(R)SON(R)-;
CHRIN(R)S(O);N{R)-;  -CH(R)C(0)O-; CHRIN(RP(OR)O-;  -CH(RIN(R)P(OR")-; -
CHRIN(R)P(OYORY0-; -CHRIN(R)P(O)(ORY)-; -CH(R)N(C(O)R)P(OR*)O-; -CH(R)N(C(O)R)P{OR")-;
CH(RIN(C(O)R)P(O)(OR¥)O- or -CH{RIN(C(O)R)P(OR™)-, wherein each R and R* is independently
selected from H, C4-C;



1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-4-net hyl -p
henyq- 3- (3-fl uoro-4-nethyl-phenyl)-urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrot o[ 2, 3-d] pyri m di ne-5-carbonyl ) -4-net hyl -p
henyl]-3- 15 (5-fluoro-2-nethyl -phepyl)-urea;

1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl )-4-net hyl -p
henyl ]-3- (2-fluoro-5-nethyl-phenyl)-urea; 20

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonyl ) -4-net hyl -p
henyl ]ac%l C) 8 Sﬂgkn el Qro%gﬁﬁn&cﬁ_&_%dr§grs Tl;zm%er%ﬁ heteroaroraat Sroup, wherein e?c)h of the hyl -
henyl ]f.oggmpggR@nqi B,— grpweqﬁg,m)iengﬂ@e@tly gptionally substltuted with 1-3 halo atoms, C1 s alkyl and

1-[ 3- (8+&dikeey; 7- i sopropyl - 7H pyrrol o 2, 3-d] pyri m di ne-5-car bonyl ) - 4-met hyl - p

henyl ]-3- ( I h

115 (2 Aok 0. CEG BECYLLAHEGR spesres byl 15 memoarsd BRSNS o 1
henyl ] 163 -meppered, qrp@pqq lg{gug_ |§h€°n)ﬂf3) mgmegied heteroaromatic group, 3 to 8 membered

1- [ 3- ( HeteNByBIalift grsgpraawéte%bhﬁwamlg&[ua ad Ghiy 6fi the fbrddBing RE QRN loptichallyet hy! -

henyl ] | @& 0- phenyl ) -urea; 35
1-[3- (%%ﬂ't&edw'?d‘ El ‘F "7TH-pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl)-4-nethyl -p

henyl ]-3- (@2 |5Hd1qlq gopoalgh@qﬁacmm&yl Bto[18 membgeyl aromatic group, 5 to 13 membered
| no 7- h&é}@dr&ﬁéﬁcgmdp Py g QHéEnSergd Hatenséyciahich, NECHY, QRO R ) (chi R IR I haray | | - 3-

| no 7 ?aCHO{tRe% eg?‘ﬁ? hygijr‘?'%e?lsb i a@{%bét‘tuﬁ?qn e t%5§a?r83°nyl - 4- et hyl - phenyl ] - 3-
(3,5-difl uoﬁl 0|s rjyhé:m(],g )alkﬂ,r eats cycloalkyl -(CH,);Ce-Cyp aromatic group, (CHz)t(S to 13 membered
1-(3- Aﬁ&éryérorﬁéi@ Q;Ydub)‘ 3nd 314 4 nRFibBRY hreteRRRIBRY anbFaBY bf Bk ®drégoty H Rydupslisdi ne- 5-
car bon % 45 4- t}) y[@h})ur ea;
1- (4- A é"é ViR ‘f?é%g%wé’ T'g (eﬂz $10- 7-i sopropyl - 7H-pyrrol o[ 2, 3-d] pyri mi di ne- 5-
car bonyl } epcniy hgllnd?meqlpyltly] selgated); frafOthe group consisting of halo, cyano triflucromethoxy,
1h[e~:> l(ﬂwum?enm v ~C @ NRPE(OH H pd@jr@iﬁﬁt ZNQSRd] PX? I BbNR'R” SsGF RRARWO,RYG ¢, et hyl -
DES (e sy a'P%%Pbs kw,% BRG0P 98 R NGt ny
henyl ] algy), {2HHET:HDX gryB-EH:RIto ph@nwdb]awdéater@ﬁchcm -(CHRORCHL(0B6B3Bembered
PCT/ 1BRQO34,0R5841 ~d@BTH,)(5 to 10 membered heterocyclic),  -(CHNR'(CH)NRR’,
-(CH2)NR'CH,C(O)NR°R’, ~-(CH)NR(CH,),NR°C(O)R®, ~(CH}NR(CH;)O(CH,),OR®,
~(CHZINR(CHZ)S(O)(C1-Cs alkyl), -(CHINRT(CH,)R®, -SO,{CH2)(Ce-Cio aryl), and -SO(CH,)(5 to 10
membered heterocyclic}, wherein j is an integer from 0 to 2, t is an integer from 0 to 6, q is an integer from
2 to 6, the -(CH,),- and -(CH;)- moieties of the foregoing R® groups optionally include a carbon-carbon
double or triple bond where t is an integer from 2 to 6, and the alkyl, aryl and heterocyclic moieties of the
foregoing R® groups are optionally substituted by 1 to 3 substituents independently selected from halo,
cyano, trifluoromethyl, -C(O)R®, -NR®C(O)R’, -C(O)NR°R", -(CH)NR®R’, -SO,R®, -SO:NR°R’, C4-Cs
alkyt, -{CH}(5 to 10 membered heterocyclic), -(CHz)tO(CHz)qORQ, and -(CHz)tORg, wherein t is an integer
from 0 to 6 and q is an integer from 2 to 6,
each R® and R is independently selected from H, Cy-Cs alkyl, -(CHz){Cs-C1o aryl), -(CH;}{5 to 10
membered heterocyclic), -(CHg)tO(CHg)qORB, and -(CH,)OR®, wherein t is an integer from 0 to 6 and q is
an integer from 2 to 6, and the alkyl, aryl and heterocyclic moieties of the foregoing R® and R’ groups are
optionally substituted by 1 to 3 substituents independently selected from halo, cyano, trifluoromethyl, -
C(O)R®, -NR®C(O)R™, -C(O)NR®R', -NRR"®, C;-C; alkyl, -(CH ){(Cs-Cio aryl), -(CH)(5 to 10 membered
heterocyclic), -(CHZ),O(CHZ)QORQ, and -(CHz)tORQ, wherein t is an integer from0to 6 and g is



1-[3-(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 4- net hyl
henyl ] -3- (3-nethyl sul fanyl - phenyl) - urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 4- net hyl
henyl ]-3- 5 (4-nethyl sul fanyl - phenyl ) -urea;

1-[3-(4- Ami no- 7-i sopropyl - 7H pyrro}gg[.2, 3-d] pyri m di ne-5-car bonyl ) - 4- net hyl
henyl ]-3- (2-nethyl sul fanyl - phenyl )-urea; 10

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 4- net hyl
heny| ] an3ntede? frah 2 s & -with fetpiyuise ptaewydrg RUAMA®R’ are both attached to the same nitrogen, then

1-13- (ﬁ&éﬁg‘zlmgre%ot' ot fﬂ@ﬁlt%%EFnWrxéJncqlriétlg th$oug11 %%B)&ygé (i ne-5-carbonyl) - 4-met hyl

hen |
115 (4 Ao T P eIy 2SR O ] B Goahiy HEHH ioses ¥ AP ARYIIS . et hy -

heny! ] m@nmbetédreteraayaic)owheréifyis ap hegyd flomrted; 1- [ 3- (4- Ami no- 7-i sopr opy! -
Py 1ol Of 28 Qﬂanpwvl.mgp%ﬁa%m@ss@a&qrwHzndﬂc TERLRY! anghenyl 1 -3- 20

(3-chl oro- met h%s
1-[3-(4- Am Roamd o?f?dﬁf};PeWFPtbyﬁefeé‘Ieé[@msmﬂ]Wl tPneipting -5 -t b Hengky) -Ue=Gret hyl -

henyl ] eydloalky®-0cal alkexy 3r REEAwR 2 ph@tydethetifofa 3257 membered alkyl or heteroalkyl ring.
1-[3-(4- Am no- 7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 4- et hyl
henyl ]-3- (4-chl oro-2-nethyl -phenyl)-urea,;

1- [ 3- (4- Ami oA PONRRYPY 84s9Iding ke ¢aim A owviesrein @Cbﬁpyﬁr'ﬂﬁwpmqqeﬂy&e@at%ﬁw the-gioupet hy| -
henyl ] codsisting of i) £mé.- tﬁﬂddfbrr@thlaﬂﬁnmbarom@tm -C@HR®, -NR°C(O)R’, -C(O)NR®R’, -NR°R’, -

L L5 (8o gondes SOBEORY| ARRBNTE o 812, %PV IdH R SaaeRI LTt Y-

hen

1- [%l (ﬂC*AWﬁ‘l@H?C(pMROpyI GNR lfj(gj‘lezla{*"z CLOXR, pyr i HEEINRUEHIQ(GBRORS - 4- et hyl -
henyl ] (Cgl'z)Jl\@lB(CﬂY)MB aleeH J'tsUérﬁﬁteger from 0 to 2, t is an integer from 0 to 6, q is an mteger from 2 to
ﬁeLSI ]( nLe ﬁE ar u@gir Op le(tj ﬁ%rfcrargémrb%iﬁ groulap 3/ptlonaII§::i {ntr:llﬁde5a c(::a -caX)og doub|mat hyl -
1-[ 3- (%- tmﬁe h@idwmmppsogyinteg%fgyrr 2 ¢ 6] and3theljatkylr aryl and heterocyclic moieties of the

i di ne- RregahdPRNYbIpsArdBitidNAIly RRssnleh b3 t64-dubdiiehts meﬁahhém%rsaaetecr fdhatthat is

claimed. L ifosamRI Mo NP ERNRRE iR, Nor@ NOWBR™ c.c,
alkyl, -(CH)(5 to 10 membered heterocyclic}, -(CHz).O(CHz)qOR , and -(CH2)OR®, wherein t is an integer
from 0 to 6 and q is an integer from 2 to 8.

3. A compound according to claim 1, wherein L is -(CH;),- wherein p is an integer from G to 5; -
O-; -8~ -8(0)-; -8(0),; -N(R)-; N(C(O)OR)-; -N(C(O)R)-; -N(SO;R); -N(R)C(O)-; -N(R)S(O}-; -N(R)S(O).-;
OC(OIN(R)-; -N(R)C(O)N(R)-; -NRC(0)O-; -S(O)N(R})-; -S(O):N(R)-; -N(C(O)R)S(O)-; N(C{O)R)S(O).-; -
N(R)S(O)N(R)-; -N(R)S(0)N(R)~; -C(O)N(R)C(O)-;

-S(ON(R)C(0)-;  -S(0)N(R)C(0)-; -OS(O)N(R)-; -OS(ORN(R)-; -N(R)S(0)O- -N(R)S(0).0-; -
N(R)S(O)C(0)-; N(R)S(0),C(0)-; -SON{C(O)R)-; -SO:N(C(O)R)-; -N(R)SON(R)-; -N(R)SON(R)-; -
C(0)O-, and wherein each R is independently selected from H, C4-Cg acyl, C,-Cq alkyl, Ce-aromatic group
and 5 or 6 membered heteroaromatic group, and wherein each of the foregoing R groups is
independently optionally substituted with 1-3 halo atoms, C4-Cs alkyl and C4-Cg alkoxy.

4. A compound according to claim 3, wherein L is -N(SO;R)- or -N(R)C{O}N(R)- and wherein
each R is independently selected from H, C,-Cg acyl, C4-Cg alkyl, Cs-aromatic group and 5 or 6 membered
heteroaromatic group, and wherein each of the foregoing R groups is independently optionally substituted
with 1-3 halo atoms, C,-Cg alkyl and C,-Cg alkoxy.
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-p
-p
-p

p

-p

p
p
p



R1 or a pharmaceutically acceptable salt, prodrug, solvate or hydrate
thereof, wherein: Qis CO Ais C6-Cl0 aryl, 5 to 13 nenbered heteraronmatic
ring, C3-C8 alkyl, and 3 to 8 nenbered heteroal kyl ring and each of the
foregoing A groups is optionally spbstituted with 1 to 5 R5 groups; L is
-(CH2)P wherein p is an integer fromO to 5; -0-; -5-; -S(O)-; -S(0)2
-N(R-; N(C(OOR-; - NNC(OR-; -N(S02R); -CH2O; -CH2S-; -CH2N(R) -

- NR) -5 - G2NCShSR iccordm@'f@&l& §(1o)vﬁﬂém R 15 sEiEEOK %}Rlﬁ)e group gJ'KsN

9 B R R eas(r@%eme&%mgrg oc,;qg i %?%% E

N( R) S( 939’@5 s m@mmmwww RONTP & 01oWs- ; - NRC( 0) 0-; -S(ONR)-; -S(0) 2N( R) -5
“N(C(O R S(O-; - N(C(O)R)S(O)Z “N(R) S(ONR)-; -N(R) S(0)2N(R) -

E e R

- sozN(@o@)tﬁg of - N(R) SON( R) -N(R)SO2N(R)-; -C(OO: -N(RP(OR' )O:

-N(R) P(OR

] NE C% O§ R P%1é:\’ ?K\R)’\E’-(TQ %7)4 Frold N@B%%Gr@ilﬁ@{cérbonygyﬁ%@ E‘Kl&gzph ) S(O -

- CH( R) 68%) 2; m(R)N(C(O)OR) CH(R)N(C(O)R) CH(R)N(SOZR) CH(R)O
-CH(R'S-; -CH(R N(R) -CH(R N(C(O)R)) “CHRN(C(OQ OR) -; - CH(R) N( SO2R) - ;

CH(R |\|CR! N(R O -;
RN iy 3@( CH( avel S("gﬁgégf cﬁp?%doc( RV i @H 3 e N
CCH(R) Be G R S(O MR - - CH(R) $(0) 2N(R - m(R)N(C(O)R)S(c»-;
-m(R)N(C(O)R)S(O)Z TOXRN(R S(ONR) - - O R N(R) S(0) 2N(R -

-CH(R) OO N .

R 8&@ A S C TS N?ﬁ?bq‘@( 'Ee'"%%?‘é% S %ﬂxﬁ% % %‘(“6) 20-
 CH( R RieRyares o O) m(R)N(R)S(O)ZC(O) L CH(R) SON(C( O R) -

“CH(R) S(0) 2N(C(O R)-: -CH(R) N(R) SON(R)-: - CH(R) N(R) $(0) 2N(R) -

00 Gy SR Mo G Bty SN O ()

-CHRNC(ORP(O(OR )O or -CHRN(C(OR)P(OR")-, wherein each R and Rx

I S | ndependept#-pminsSlisptopd-7Hrpyrmolb]2, 3@y Eoidine sa&bo@mphenyq;;ls (E56thglipkisrlyl)-
C6-aropmtic group and 5 or 6 nenbered heteroaromatic group, wherein each of
the forégoing R and Rx groups are independently optionally substituted with
1-3 halo atons, Cl-C6 alkyl and C1-C6 alkoxy; Rl is H, Cl-C6 al kyl, C3-C8

cycl oal kyl , N-gaaginiidoLit-ieshrdpy3H: bydralofyd-d pybimidine &-daebabyey phenytydcdhmed-&eeyll; 6 to 10
nenbergé}l‘zgr{]g{@ﬁdrﬁ qgdroup, 5 to 13 nenbered heteroaromatic group, 3 to 8

menber éd erocycl oal kyl group, and heterobicycloal kyl group, and each of
the foregoing R groups is optionally substituted with 1 to 5 R10 groups;

R2 is H h al-£8-(4 Blnide7-@bdtodyl-7HopyroB [ 20y d) bydimiding | 5-cafbohy)-ph@ny e dictdwlo-ar omat i ¢

group, o nesjlé %mgrepered het eroaromatic group, 3 to 8 nenbered

het er oE f (CH2) 0. 3NR6R , and - ( CH2) 03C( O) NR6R , and
N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-2,4-dichloro-

benzenesulfonamide;

1{3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-fluoro-phenyl)-

urea;

1-[3-(4-Amino-7-isopropy!-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2,4-d ifluoro-phenyl)-

urea;

1-[3-(4-Amino—?-isopropyl-7H-pyrroIo[2,3-d]pyrimidine-socarbonyl)-pheny|]-3-(2,6-dif|uor0-phenyl)-

urea;



each of the foregoing R2 groups is optionally substituted with 1 to 5 R5
groups; R3is H Cl1-C6 alkyl, C3-C8 cycloal kyl, -(CH2)tC6-C, 0 aromatic
group, -(CH2)1(5 to 13 nenbered heteroaromatic group), and 3 to 8 nenbered
het erocycl oal kyl, and each of the_{gregoing R3 groups is optionally
substituted wwth 1 to 5 R5 groups; each R6 is independently selected from
the group consisting of halo, cyano, trifluoronmethoxy, trifluoronethyl,
-C(OR -NREC(OR, -C(ONRBR , -NR6R , -OR9, -SO2NR6R , -SO2R 6, -NR

e o R B 8 R e et SRR CRERMRIET )

-(CH2)4¢% to 10 nmenbered heterocyclic), (CHZ)tO(CHZ)q(S to 10 nenbered
het er ocyclic), C(O)(CHZ) 1(5 to 10 nenbered heterocyclic)

-(CH2) j NR Q.N 2 N O R6,
N R T sorl M RS S R G RN O

- (CH2) yreiR7( CH2) , R6, - S02(CH2)t (C6-C10 aryl), and SOZ(CHZ)t(S to 10
menbered heterocyclic), wherein j is an integer fromO to 2, t is an integer

of “the f or BTGB i BIBE O AP RE e bRy 300k S Fh Lt S

tripl epgoybeurethere t is an integer from2 to 6, and the al kyl, aryl and
het erocyclic noieties of the foregoi ng R5 groups are opti onal | y substituted

by 1 to 3 s itue t,sin en from hal ano
275 1 or ot Ha-ATE Ry TRER o B IS o e A e AR e o
- SO2NRoR%, Cl1-C6 alkyl, -(CH2),(5 to 10 nenbered het erocyclic),

-(CH2), O(CHZ)gCRQ and - (CHZ)tCRQ wherein t is an integer fromO to 6 and
gis anlnte er from2 to 6; i_s i ndependent sel ected fromH,
Cl-C6 al kyl T=4-608p-/(preeryy ”a‘%V{fP'?[”"?F@H?FTEé “CRBORYY- P“ﬁ'ﬂﬂﬂé?ﬁ@%‘éﬁ@%cycl ic),

(CI—|2)pr@(1ﬂ]-i2¢a30?9 and -(CH2),OR9, whereint is an integer fromO to 6 and q
is an integer from2 to 6 and t he al kyl, aryI and heterocyclic noieties of
t he foregoi % and R7 s are_ optionall y substituted b
subst i t uent ST fABHer R Y Vé’&‘P@&“ﬂ YERidRaPgarbempirpgemlisi e f %‘P%’%FW
C(O R ure®ROC( O) R10, -C(O NROR10, -NROR 0, C,-C6 al kyl, -(CH2), (C6-C10 aryl),

-(CH2)1(5 to 10 nenbered heterocyclic) (CHZ) O(CHZ)gCRQ and -(CH2), OR9,
wherein t is an integer fromO to 6 %is- an integer from2 to 6,
with the prbPrédmng ‘SW@@VHH‘H[ZI%"]W'@ Bﬁﬁr?aﬁ’f"ﬁyé?cﬂ*fé'@"]t?’dz 1fueraRpei-t r ogen,
then Meaand R are not both bonded to the nitrogen directly through an
oxygen; each R8 is independently selected fromH, Cl-Cl10 al kyl,

-(CH2)t (C6-C10 aryl), and - CHZ) 5 to 10 nmenbered heteroc clic%rt wherein t
is an integbk- (f‘1A5Fﬂ° ipRpragy- SARyiRiAneScatapdsadrr Pyhieeretld from H
and Clufel al kyl; and R11 and R12 are independently selected fromthe group
consisting of H Cl1-C6 alkyl, C3-C6 cycloalkyl, Cl1-C6 al koxy or R11 and R12
taken together forma 3 to 7 nmenbered al kyl or heteroal kyl ring
conpound actBridiAmooisenresy i Hpyraiel e 1py imigks-Srs oy iRy éH‘P'I";Ph%'?é'l)ect ed
fromtpeagroup consisting of hal o, cyano, trifluoronethoxy,

trifluoronethyl, -C(O) RS, -NR6C2(O)R7 -C(O NR6R7, -NR6R, - OR9, SO2NR6R ,
-S02R, - NR6SQR2R7, Cl-C6 al k (CH2)t ORY, - (CH2) j NR (CHR) gNROR
-(CH2)j NR cﬂﬁ@eeemmﬁ‘??propcftﬁtwmﬁ(w @NRQ@(‘@)"RBV') phenyll-3-p-folyl-urea;

-(CH2) ) NR7(CH2) t O CH2) gOR9, -
1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-ethyl-phenyl)-

urea;

1-[3-(4-Amino-7-isopropyI-?H-pyrrolo[z,3-d]pyrimidine-5-carbonyI)—phenyl]-3—(2-isopropyl-phenyl)-

urea;



(CH2) INR7(CH2)t R6, wherein j is an integer fromO to 2, t is an integer from
Oto6, qis aninteger from2 to 6, the -(CH2)g and -(CH2)r nvoieties of
the foregoing R5 groups optionally include a carbon-carbon double or triple
bond where t is an integer from2 f.@ 6, and the alkyl, aryl and heterocyclic
noi eties of the foregoing R5 groups are optionally substltuted by 1 to 3
substituents i ndependently selected fromhalo, cyano, trifluoronethyl,

-(O RS, -£hiRo-7-isolopHRE R olo[2, 6 GigarhiDIRE REan - 06

al kyl , (CHZ !(:ES to 10gr?§)rrber ed h[et %cyc lic abofg{ﬁ@wgﬁg%ﬂemﬁ
(CHZ) , Whereint is an integer fromO to 6 and g is an integer from?2
to 6. 3. A conpound according to claim1, wherein L is -(CH2)q wherein pis
an int eger B QAARinb-9-isopropyl Ftip rr§023-d fhigin

“NO(QR)- [-mozR Pty s s o SR e miR 9’1\1( )

-N(R) HN(R)-; - NRG(0) 0- ; -S(O)N(R)-, -S(O 2N(R) -; -N(C(Q R) S(O) -

Ng(C(O)O)N(R??)S(C(O) 2-; -§L\|(@)Ii?) S( O (N?EIR)- - N( R) S(O) 2N( R)-; (O N(R) C(O)BJ(
“N(R) g&g{ 2019)3 AR %@' %" A R) S 20( ) S m%@%%z'm B N(@ OR)-
-N(R) R-; -NNRS®2N(R-; - C(OO, and V\,her ein each R is independentl y

sel ected fromH Cl-Co6 acyl Cl-Co al kyI C6-aromatic group and 5 or 6
menber ed hef@rRAMAER i fsrogyleuﬁbyrraaﬁla\ewrﬁw.ne 526800 hd54- @a&e flefpp0r OUPS IS
i ndependent |'y ‘optional Iy substituted 1-3 hal' o at ons, al’kyl and
Cl- C6 Yf%oxy. 4. A compound according to claim3, wherein L is -N(SCJZR)- or
-N(R)C(O)N(R)- and wherein each R is independently selected fromH, Cl-C6
acyl,  Cl- G6;_@lKxthino PscpfoB B HLSy Qb SR diRe-8 card d.(s-REhpLMERRTRE T C
group, and wh lger el 'rrlmeascoﬁ OBW pg"?o[r egg)l ng ' eg?%u%dgﬁ?gél{ ﬁdependgnt I yw)

opt i onfiPMP)-WEfstituted with 1-3 halo atons, C1-C6 al kyl and Cl-C6 al koxy.
-137- 5. A conpound according to claim1, whereln R is selected fromthe
group consi 8 racH L ™ ,ﬁ, nber ed
het er ocycl oTSqaléﬁﬁmg;g:L Opgﬁg%apgh&bl[? Gt"@"ﬁg'? %gg%uﬁalylb?)é enyﬁ@% etlthss oﬁ'ﬁonal |y
substlﬁhﬁt‘!é)dﬂﬁﬁth 1to5 R5 groups. 6. A corrpound accordl ng to claimai,
wherein said conpound is selected fromthe group consisting of:

1-[3-(4- Amng- /al r. | C A : }

i ne-5- car bo{n-'(/al(g _Ab&ngﬁ yl EﬁéylZ?E‘Zp?ﬁ%lé[?é%nm%r%—}égx&@)%henyl]3(3 cyano-phenyl)

1-[ 3- (¥#3m no- 7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-
(2- met hoxy-5- nmethyl-p henyl)-u rea; 1-[3-(4-Am no-7-isopropyl-7H pyrrolof?2,

3-d] pyrim d1 %5 %A%m%afrl?og%w_]kpﬁ}%\)ﬁ'z]a d:]apyﬁnaldqfn!a g%gr%or@nrﬁﬁ&kw |3 -(3, B*afﬁ@zﬂy& urea,

1-[3-(4-Amin

H- pyr reflegl2urer d] pyri ni di ne- 5- car bonyl ) - phenyl ] - 3-mt ol yl - ur ea;
1-[3-(4- Am no- 7- isopropyl 7H pyrrol of 2,

3-d]pyrimd car | [8a: .
N-[ 3- (4 Ani LQ“:{?ilmlsn r|so 77F|Ei:'p rr)!lo[%%| d[]é/i?fmg%gf camgrﬁﬂxmgnyl]lé (gﬂ dimethyl
pyri mi pheng)-8exar bonyI ) - phenyl ] - 3-chl or o- 4- net hyl -

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2, 5-dimethyl-
phenyl)-urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrroio[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2, 3-dimethyl-

phenyl)-urea;

1-[3-{4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl}-3-(2,4-dimethyl-

phenyl}-urea;

1-[3-(4-Amino-7-isopropyI-7H-pyrrolo[2.3-d]pyrimidine-5—carbonyI)-phenyl]-3-thiophen-z-yl-urea;



benzenesul f onam de; N-[ 3-(4- Am no-7-isopropyl-7H pyrrol o[ 2,

3-d] pyri m di ne-5-carbonyl)-phenyl]-3, 5-d ich | oro- benzenesul f onam de;
N-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyrim

i di ne-5-carbonyl ) -phenyl ] -2, 4-di chigr.o- benzenesul f onam de;
1-[3-(4- Am no-7-isopropyl -7 Hpyrrol o[ 2,3-d] pyrim

i di ne-5-carbonyl)-phenyl]-3-(2-fluoro-phenyl)- urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol of 2,

3-d] pyrim djne;. I i

TPy M 9. A% Rmfr! 75%33@%77&%%9&1,& ﬁﬂpgamémgs | LbURH BrERR N idphe s GRlirea

3-d] pyri m di ne-5-carbonyl ) -phenyl ]-3-(2, 6-di fluoro-phenyl)- urea; -138-
1- (4- Ami nB-(#- Ammepnsmdpylmpwﬁ:a[ajscuﬂpanm;amslb-cwbnyl)mhdwyu -3-cyclohexyl-urea;
5-carbonyl ) -phenyl]-3-(3,4-d ifluoro-p henyl)- ureas;

(4- Am no-7-isopropyl -7Hpyrrol o] 2, 3-d] pyri m di ne-5-car bonyl) - phenyl ] - 3-
| uor o- phiéri§rpinorigogropy!=7H3yralo[Ad: UWUP%@ﬁF@ﬂvﬂPVPW&?ﬁH@MOF%
pyri m di ne-5-car bonyl) - phenyl ] - 3- (5 fluoro-2-nmethyl- phenyl)-urea; 1
(54 Qpb'on@?g me |?01%Pc%yl-7£i &yraé[ -dbcH |§||’n%-_- %rlpglélg)-pﬂ‘ényl]é— (d-ethyl-phenyl)-

3- (MredAm no- 7 |sopropyl 7H pyrrol of 2,
pyri m di ne-5-car bonyl) - phenyl] 3-(3-fluoro-4-nethyl- phenyl)-urea;

]
S Dl B AP RS ot SRR 1 -5

py¥®#i di ne- 5- car bonyl ) - phenyl] 3-(2, 5-d ifluoro- phenyl) urea;
(4- Ami no-7-i sopropyl -7Hpyrrolo[2, 3-dl pyrimd

]
3-
35 ( Za'&f}no‘ﬂ% &/: &ngﬂsy Q]- ~[3-( 3 %Q-&(?s{g?rg?yg?n%yr}olo[y 5 %ﬁ:ynmldlne-ﬁ carbonyl)-phenyl]-
L
(0]

|
[
d]
[ 3-
d]
[ 3-
| e-
3-
f
]

n
(3
3_

-[

in
1-
3-
1-
(3

3-
1-

in

pyveai di ne- 5- carbonyl) phenyl ] - 3-(4-chl oro- phenyl ) - urea,;
(4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 3-

LY e ki e e o SR o PReh - Bl hinBY '

3- (ﬂ*ﬁﬂ)m@17 i sopropyl -7H pyrrol of 2,
] pyri m di ne-5-car bonyl) - phenyl ] -3-(2-isopropyl - phenyl )- urea; -139-

d
3-
e-
[
d
[
d
[
e
1-1
3-d
1-1
p- t
i di
1-1
3-d
1-[3-{4-Amino-7-isopropyi-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-ethoxy-phenyl)-

urea;

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(4-methoxy-2-
methyl-phenyl}-urea;

4-{3-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-ureido}-benzoic acid
methyl ester

1-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyl)-phenyl]-3-(2-methylsulfanyl-
phenyl}-urea;

1-{3-{4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-3-(2-chloro-benzyl)-

urea;

1-[3-(4-Amino-7-isopr0py|—7H-pyrr0|0[2,3-d]pyrimidine-5-carb0nyl)-phenyl]—3-(2-chIoro-5-methyl-

phenyl)-urea;



1- (3-(4- Am no-7-i sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl)-phenyl ]-3-(4-isopropyl - phenyl)- urea;

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - phenylL-i-(4-nethoxy-phenyl)- urea;

1-[ 3-(4- Am no- 7-1 sopropyl - 7H—pyrroﬁ ,

3-d] pyri m di ne-5-carbonyl) - phenyl ] - 3- (2- met hoxy- phenyl ) - urea,;

1-[3-(4- Am Y/ . s } § N
pyrrolo PP e T pro s e St op gheny LS eNero 2 apt o
1- [ 3- (PAE™N ”ﬁﬁu? i sopropyl -7Hpyrrolo[2, 3-d] pyrimid

i ne-5-carbonyl) -phenyl ]-3-(4-nethyl sul fanyl - phenyl)-urea; 1-[3-(4-Ami

no-7-isop ﬁg@}ﬁl-ﬂi mcﬁ? 5% I-TIQprr_@Q[%%d] n\gl idine-5- car?onﬁig/?henb]n oro-a-methyl-

pyrlnldlne car bonyl") enyl yl'su ur ea;
- 3- (#hepreAo- 7- i sopropyl -7 Hpyrro lo[2,3-d] pyrimnd
i ne- 5- carbonyl ) - phenyl | - 3- (3- cyano- phenyl ) - urea;

|1n[e35(ga'r°*g‘a 29[4)% E&Pfsfr flg'ﬁb@(%i ?ﬂﬁnﬁn :%-ﬁ-lar ?IS-E”gg]’-}(s-chloro-z-methyI-

1-13- P ﬂﬂﬁﬂﬁ@~7 i sopropyl - 7H pyrrol o[ 2, 3- d]pyrlm
i di ne- 5-carbonyl)-phenyl]-3-(3,4-d inmethyl- phenyl)-urea;

1-[3-(4- Am,

| du[ ne( e oo E? 4 Argl ﬁ&ﬁﬁsﬁ%@}é#w gH g:YOr @?5% nedJ Q%Igéng} henyE%(3-cplorg-semetiyhy -
no- 7- ﬂ@@ﬂﬂ@ﬁ?l-? H- pyrrol of 2, 3 d] pyrlnld in e-5-carbo nyl)-p henyl]
-3-(2,3-d inethyl- phenyl)-urea; 1-[3-(4-Am no-7-isopropyl - 7FprrroIo[2,
d]?)pzlzl ,qu rﬁ'aﬁr}ng > -|s§€rx?\)l %ﬁi?abrrt:)(or[%? §¥3%%'}|ddfneq —gal?lgorr% IB phﬁaﬁg-ﬂ-ghlo%-g%’ethyI-
pyhenyi)-deae- 5- car bonyl ) - phenyl] 3-t hi ophen- 2-yl -urea; -140-

(4- Am no- 7- |sopropyl

]
3-
]ér (S AR rRoRohy ﬁiﬂfﬁﬁtﬁ? HplRBEDY ook BRPRE s Fiokd a8

pyhemi)dreae- 5- car bonyl ) - phenyl ] - 3-cycl ohexyl -urea; 1 -[3-(4-Amin
i sopropyl -7 Hpyrro lo[2,3-d] pyrimid
35 ( Za'rbj)nq Iq%-lg%érﬁiggz-ysgbbgilgﬂgpﬁrwé[%?—rg{%%imidine-5-carbonyl)-phenyl]-3-(4-tert-butyl-phenyl)-
| pyréan di ne- 5- car bonyl ) - phenyl ] - 3- (4- et hyl - phenyl ) - urea,;
(3-Acetyl -phenyl)-3-(3- (4 am no- 7- isopropyl 7H pyrrol of 2,
3-d ri m di ne-5-carbon
ey B TEATRS T 3oed 7P DR & st Farsay ol B9ProR Py § m g
i ne-5-carbonyl)-phenyl ]- urea; 1-[3-(4-An no-7-isopropyl-7H pyrrolo(2,
3-d] pyri m dijger Kncdr Rapsh)-7RRGRN2, 3 3pdhidh B LAY RHbRGRYI-3-phenyl-urea;

3-
1-
3-d
1-
Hp
[
d
7-
e
[
d

1-
3-
o-
in
1-
3-
1-

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)}-phenyl]-2-methyl-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-4-methyl-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-4-flucro-

benzenesulfonamide;

2-Phenyl-ethenesulfonic acid [3-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-
phenyll-amide;



phenyl)-urea; 1 -[3-(4-Ami no-7-isopropyl-7 Hpyrro lo[2,3-d] pyrimd

i ne-5-carbonyl) -phenyl ] -3-(4-ethoxy-phenyl)- urea;

1-[3-(4- Ami no-7-isopropyl -7Hpyrrol o[ 2, 3-d] pyrimd

i ne-5-carbonyl ) - phenyl ]-3-(4-net hoxy-2- nethyl-phe ny |)-u rea;

4-{3-[3-(4- Am no-7-isopropyl - 7H pygup0l o 2, 3-d] pyri m di ne-5-car bonyl ) - phenyl ]

-ureido}-benzoic acid nethyl ester 1-[3-(4-Am no-7-isopropyl-7H pyrrolof2,

3-d] pyri m di ne-5-carbonyl) - phenyl ] -3-(2-net hyl sul fanyl - phenyl) -urea;

(12[ 3h|( 4- Arrim[e(A?Amepr@pmbym(l-gm%ww[z \Ba@llprirdidiek- B-)tﬁrbtﬁﬁyld-ipl‘iﬁry@#@&fy?opzﬂ ) épg]enyl ]- 3&
C ur ea; 4- Am no- 7-i sopropyl - 7H-pyrrol o[ 2, 3-d] pyrim

i ne-5 bgﬁa%g%ﬁgﬁkdﬁenyl] 3-(2-chl oro-5-net hyl - phenyl)-urea; -141-

1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol of 2,

i- c[j]Bp;(/r i m oN-[oes Emmanb@amlbm-??ﬂkwwb[) ?-%Epgﬁn|eihé-arc@-baryry$héwh-e«:mb@rwdwéthyur ea;

n opr opy pyrrol o
3-d] pyb%ni%m um)n; d%ar bonyl) - phenyl ] -3-(2-chl oro-6-net hyl - phenyl)-urea; 1
-[3-(4-Ami no 7-isopropyl-7 H-pyrrolo[2,3-d] pyrimd in e-5-ca rbonyl)-ph
enyl] -3- (%EMhél@kQ‘s&ﬁmacﬂ [¥4-arMRETsboropy- B pyrrolof2, 3-d]pyrimidine-5-carbonyi)-
1-[3-(4 ﬁ1 no- 7-isopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 5-car bonyI§ phenyl ] - 3-
(3- cmpB?’H A8 thyl phenyl)-urea; 1-[3-(4-Am no-7-isopropyl-7H pyrrolof2,
3-d] pyrimd ine-5-carbonyl)-phenyl]-3-(4-chl oro-2-nethyl- phenyl)-urea;
1- [ 3- (4- AMNYB4AMMERLi 17951612 B Alpgsindiifd-BXab&AyHipR&y G-y | ) - phenyl ] - 3-
(3-chl aro- I\j][ﬁl_(uordo- p&gbr%; -uﬁrgea[ [pg 4- Am no- ﬁlpsﬁggopyIWH pyrrol of 2,
3- d] py PN EuRa819e s ho nyI) p henyl]- 3- (4 te rt-butyl-phenyl)- urea;
1-[3-(4- Ami no-7-i sopropyl - 7H pyrrol of 2,
3-d] pyrim . B8a- 5mmaJ7bwaab}o}|—mtﬁan[h3%a me.haexémwy%henyu-s-chuoro-z -methoxy-
1-[3-(4- Am no-7-i sopropyl - 7Hpyrrol oig
i ne- SWWWWTmHﬁenyI] 3- phenyl - urea;
N-[ 3-(4- Ami no-7-i sopropyl - 7H pyrrol o[ 2, 3-d]

pyrlmdlne l; | QI - [3-(4-Amin
o-7- |so§ 'I@[%ﬁ?ﬁﬁﬁ@-‘_#ﬁ%/orpfbgﬁﬁl‘lzdyrr& E%EWfI%dlhgggglg&?gr fl;onyl )bq%ﬁenyl] 4- et hyl -

benzerf§ AR N-[3-(4-Amino-7-isop ropyl-7 H -pyrrol o[ 2, 3-d]
pyri m di ne-5-car bonyl ) -phenyl ]-4-fluoro- benzenesul f onani de;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyl)-phenyl]-2,4-dichloro-5-methyl-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-phenyl]-3-fluoro-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-phenyl]-2-fluoro-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyl)-phenyl]-3,4-difluoro-

benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3,5-

dichloro-benzenesulfonamide;

1-[5-(4~Amino—7-isopropyl-?H-pyrroio[z,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(2-ﬂuoro-
5-methyl-phenyl)-urea;



2- Phenyl - et henesul fonic acid

[ 3- (4-am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) -

phenyl ] -am de; -142- N-[3-(4-Am no-7-isopropyl-7H pyrrolof 2,

3-d] pyri m di ne-5-car bonyl ) - phenyl ] - 4- et hyl - benzenesul f onam de;

N-[ 3- (4- Ami no- 7-i sopropyl - 7H pyrr of 2,

3-d] pyri m di ne-5-carbonyl ) - phenyl ] - 3-chl oro- 2- net hyl - benzenesul f onam de;
Napht hal ener_g- . 3 dlovrimidines. . i A

155 (4t nor 7 BB CoRBY el sy a2 metay g2 choro
pheny! PO Y82 N- [ 3- (4- Ami no- 7-i sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl)-phenyl]-4-tert-butyl- benzenesul f onam de;

N[ 3- (4- A N@-dal g ALy l.Qf 2 3 d] o ) A
vt di no- e a P Rl lcatban) 2 meshoncaban P i de:
N- [ 3- ( Heher-pRenY Y& pr opyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - phenyl ] - 4- but oxy- benzenesul f onam de;

N-[ 3- (4- Ami ne- 4 ah-SQpL: A rQlof 2. . o

3-d] pyri i d?ﬁé:zﬁl“ﬁ‘gf*s%ﬁ’ﬁpy '-m}rﬁ’é'f’??’f{’%f"a%"'é‘ﬁ?&?%’?’?%’-"#é'{‘?%‘fr"!"phe“Y']'3"’“'t°'V"
benzen¥§dil f onam de; N-[3-(4- Am no-7-isopropyl-7H pyrrolo[2, 3-d]pyrimid
i ne-5-carbonyl) -phenyl]-3-fluoro- benzenesul f onam de;

N-[ 3- (4- A - 7 1.S.QBr-0nYl - 7 Lol
5l pyr mi o] WA AR ey RN B SRR PRV
[ 3- (dfysra-pteoyd-urefopr opyl - 7H- pyrrol o[ 2, 3-d] pyrim

i di ne-5-carbonyl)-phenyl]-3,4-difluoro- benzenesul f onam de;

N[ 5- (4- Am pQ- 7- 1 sopr.opyl - 7 rral.of 2. . .

3-d] pyri m d?ﬁég‘éf"é"&r EJ%"%%"Y‘Z&%?‘H‘gQs?ﬁ"dH’B'ﬂg’}F]51°%f,b°'?§f-')'2819f“°éy'?{‘er‘y‘1a3"?6: benze
n e s dichidropheng)-wed. d e; 1-[5-(4-Am no-7-isopropyl-7Hpyrrolo[2,3-d]pyrimid
i ne-5-carbonyl) - 2- met hoxy- phenyl ]-3-(2-fluoro- 5-nethyl-p h e n yl)-urea;

-143- 1-(5-(4- Aqi no-7-1i | - 7 olo[2, 3-d [

i me- 5. car BERATTIS: ARG TSRS E A R eRR st MR NI 2008 (4. Am i
no- 7- i sroperepyfioramide; pyrro [ o[ 2, 3-d] pyri md ine-5-carbonyl)-2-m

et hoxy- phenyl ]-3-(3, 5- dichloro-phenyl)-u rea;

1-[5-(4- Amino-7-i opyl - 7H lo[2,

3- Ei] p3(1r i mmd'?‘%‘L@"Is&’g?r%'g%wtﬂi'%{"{?wBﬂ@ﬁ‘yﬂ5:°§!H?P¥')04"§?Ftl‘°’i)lrpéaffy'l'2'4-

1- [ 5- ( dichhure-henzéhesglioparaigs;| - 7H pyrrol of 2, _

3-d] pyri m di @Qaamte7AURYp) - STRbIBR YN ARANE b cdmbrin-23hetf-bhdny118:d £- Pheny

| )-urea;
dichloro-pheny!)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolef2, 3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-chloro-4-
fluoro-benzenesulfonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrelof2, 3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl}-3-(2-chloro-
phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d] pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-m-tolyl-

urea;

1-[5~(4-Amino-7-isopropy!-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-(2-fluoro-5-
methyl-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d)pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-cyclohexyi-

urea,



1-[ 5- (4- Am no-7-i sopropyl - 7H pyrrol of 2,

3- F] p)(/rl m di ne- 5- car bonyl ) - 2nmet hoxy- phenyl ]-3-(2,4- d ich | oro-phenyl)-urea;
N-[ 5- (4- Ami no- 7-i sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - 2- met hoxy- phenyl ] - 2-chl or o- benzenesul f onam de; N
-[5-(4-Am no-7- isop ropyl-7 H -pyfpolo[2,3-d] pyrimid i ne-5-ca

rbonyl ) - 2- met hoxy- phenyl ]-2,4- dis h | oro-be nze nesu | fonami de;

1-[5-(4- Ami no-7-i sopropyl - 7H-pyrro| o[ 2,

3- d} |)oyr| m di ne‘{-S cirbonyl) 2-met hyl - phenyl ]-3-(2,4- d ich |oro-ph

eny ur ea;

3-d] pyrim (}I %ngﬁ?iz %ghr‘a?)}l ;E pﬁe{?ﬂ?%l%énﬁ? §ar%:?1r\[y§2'meﬁhyl ']eﬂ’b]r3 (zbenzenesu

| f onarfiGhtpee-benzyarga- Ami no- 7- i sopropyl - 7H pyrrol o[ 2,

3-d] pydmi di ne-5-car bonyl ) - 2-met hyl - phenyl ] - 3- (2-chl oro- phenyl ) -urea;
1-[5-(4- Am [

3-d] pyd;f Ib' mib éi)%&‘@%‘?ﬁ%ﬁ%hl ;gpgre kﬂ? 9[%%“?{3’/'??'5 §arﬁgrkv%ﬁy"?ethyh?hee yil- 3I(3 5[5 (4- Am i
no- 7- i WePedpFIYLPred- pyrro | o[ 2, 3- d] pyrimd

i ne-5-carbonyl ) - 2- net hyl - phenyl | - 3- (2 fluoro-5- nethyl-p h e nyl)-ureas;
1-[5-(4- Am SO | - .

3] pyr 1 m dit ARSI Sy S segred ety eheyiienirey

1- L5I (WB?]MMWR?J |sopropyl TH pyrrol o[2, 3-d] pyrimd in e-5-carbo nyl)-2-m
ethyl-p enyl]-3-(2,4- dichloro-be nzyl)-urea;

1[5(4Am SO | - rr [ 2, .

3Tyt i ST BEP IRV PHRR R p g serpopy 2 megleny -2 ghbs: ;o 1
y |)- wrheeyl)-utea: [ 5- (4-Am i no-7- isopropyl-7 Hpyrrolo[2,3-d] pyri md

i ne-5-carbonyl ) - 2-net hyl - phenyl ] - 3- (4-chl oro- phenyl)-urea;

1-[3-(4- Am |so 0 7 rr

3 i pyri i A amRaT ey o RS P s umg e 5 sepombi st Pl Pt e

N- [ 3- (benZemesutionamideopr opyl - 7H- pyrr ol of 2,

3-d] pyri m di ne-5-car bonyl) 2- met hyl - phenyl ]-3, 5-d ichloro-

benzenesul f opam de; E é no-7-1s

byt of of 2 S HNBYHT ToBoRS H 5 A Py RSB FPophE A BB 424 | ¢ b 1 o

ro-p mmlom-ghehgl)-uneeea

1-[3-(4- Amino-7-i sopropyl 7H pyrrol o[ 2, 3-d] pyri m di ne- 5- carbonyl) 2-met hyl -p

henyl ]-3-(3, 5 i £l uoro-phenyl)-urea; N 4- Am no- 7-i SO 5y

| - 7H- pyr r ol B # A@'“ﬂ‘l“i??ﬁowh? HYWEOI 385’?%%‘?‘%‘ PPy g retyheiRY! 3 -85 5- di chl or o-

benzenssiotofppaaayivea; N- [ 3- (4- Ami no- 7-1 sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl ) - 2- met hyl - phenyl ] - 3-chl or o- 4-
N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-fluoro-phenyl]-3,5-dichloro-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-chloro-4-

fluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-2,4-dichloro-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-chioro-4-

methyl-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-flucro-phenyl]-2-chloro-

benzenesulfonamide;



fl uoro-benzenesu Ifonamide; N-[3-(4-Am no-7-isopropyl-7H pyrrolof 2,

3-d] pyri m di ne-5-carbonyl) - 2-net hyl - phenyl ] -2, 4-di ch | oro-

benzenesul f onam de; N-[ 3-(4- Ami no-7-isopropyl-7H pyrrol of 2,

3-d] pyri m di ne- 5- car bonyl ) - 2- met hy] ;sphenyl | - 3- chl or o- 4- net hyl - benzenesu

| fonam de; N-[5-(4-Amin o-7-i sop ropyl 7 H -pyrrol o[ 2, 3-d]

pyri m di ne-5-carbonyl)-2-fl uoro-phenyl]-2-chloro- benzenesul fonam de; -145-

N- [ 5- (4- Amij@=(4- AWQQLI%YApWHﬁ‘ YBIbR!3QH R rimBine ERYFbbAI)-2-flucro-phenyl]-3-chloro-4-
i di ne- uoro phenyl | -3-chl oro-4- fl uoro-benze n es u lfo n

am de; éufm "feﬂgsﬂ}n?"ﬁ i sopropyl -7H pyrrol of 2,

3- d]pyrlmdl ne- 5-carbonyl ) -2-fl uoro-phenyl ]-3-(3, 5- d ifl uoro-p henyl)-u
rea; N[ 5-1-644-AMnb7-iQpopyl T8I0 OB 3-dTpytidiing-6-chBbri) 3=tbro-phenyl)-3-(3,5-

pyri m‘iﬁ“ prsT o rbonyl) 2- flﬁl(g?o phenydvt]q-Z 4-d |cr%) | or o- pber‘n’z]ergesul f onam de;
N-[ 5- (42 RIFMEM7-"Copr opyl - 7H pyrrol o[ 2, 3-d] pyri i di ne- 5- car bonyl ) - 2-ch

| or o- phenyl]-2, 4-di chl oro- benzenesul fonam de; N[ 5- (4-Amin o-7-isop
ropyl -7 H W[’5[(Q-Ahﬂ{027’-|§bp¢apylmﬁ N%Ioﬁz 3-d:1)pyrimtdme—5 ~carbonyl)-2-fluoro-phenyl}-2 4-dichloro-

i di ne-5- Carbfl¥ﬁn‘¥l| 2- met hoxy- phenyl ] -3-chl oro-4- fl uoro-benzenes u lion am
i de; NPYERTESMMRBATIS: 7- i sopropyl - 7H pyrrol o( 2,

3-dj pyr| m di ne-5- carbonyl)-2-fl uoro-phenyl]-3-chloro-4- net hyl-benzenes u
I fo n am i dygaMmine: ?(léopﬁf%'lﬂﬂ{ Jyrrbl%fif%[&?@ymhlnyd‘ @%ﬁ)@lpc{h%ro-phenyl] -2,4-dichloro-

3-d] pyrim di ne 5-carbon chl or o- phenyl | | or o-
benzen¥OFEHIRMATE: 1- [ 5- (4- Ani no- 7-i sopropyl - 7TH pyrrol of 2, 3-d] pyri m d

i ne-5-carbonyl)-2-fl uoro-phenyl]-3-(2,4-dichl oro- phenyl)-urea;

1-[5- (4- Am s ZA':T%W |9<R)YA PR bl 31 Brimidine-5- carbonyl)-z methoxy-phenyl]-3-chloro-4-
3-d) pyri mdi ne - car bonyl )y 2-chl or o- phenyl | - 3- (4-chl or o- "phenyl) - urea,;

1-[5- (%mmeﬁ%?“?s“ff%'@md&pyl 7H pyrrolo[2, 3-d]pyrim
di

i di ne-5-carbonyl)-2-fluoro-phenyl]-3-(2-chloro- phenyl)-urea,;

1-[5-(4- Am e Bf. Yt I 5. 2- .
3-d]pyrimd hlmfr?e(zé\h%gr IQ&Y{% ‘ﬁ@%u@?oﬁéﬁé'ﬂ'dﬁe > carbonyé)h f(l)uro {)o-phsrﬁye”n3y “ﬂ°f°lﬁ ea;

N-[ 5- (ﬁetthﬁr&e'?esP'?BﬂFU%yl 7H pyrrol of 2,

3-d] pyri m di ne- 5- carbonyl) 2-chl or o- phenyl] 3-chloro-4- met hyl-benze
nesulf - op 2,3-d]
pyrimid i N- gj @A@aﬂobﬂsf'ﬂ %%rr(:l%m lun% S: c%ﬁﬁpﬁ) %’HHJ pljfe'nyIPy 5 Hi@!lmlt?rL

f | uor obapesneEeRamidsHnam i de; - 146- N- [ 5- (4 Ami no- 7-i sopropyl - 7H pyrrol of 2,
3-d] pyri m di{ferAmia&raopby-72-peidisZ, B-dpireidihd-5-Carbdmyll 2 fifidro-pRenyip3-(2 4-dichloro-

phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl]-3-(4-chloro-

phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-&-carbonyl)-2-fluoro-phenyl]-3-(2-chlorc-
phenyl}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-fluoro-phenyl]-3-(4-chloro-
phenyl)-urea;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-chioro-4-

methyl-benzenesulfonamide;

N-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-chloro-phenyi]-3-chloro-4-

fluoro-benzenesulfonamide;



benzenesul f onam de; N-[5-(4- Am no-7-isopropyl-7H pyrrol of 2,

3-dj pyri m di ne-5-carbonyl)-2-fluoro-phenyl]-C (3, 5- dich loro-p h e
nyl)-meth a nes ulfo namid e; 1-[5-(4-Am no-7-isopropyl-7H pyrrol o[ 2,

3-dj pyri m di ne-5-carbonyl ) -2-chl or 6phenyl] 3-(3,5- dich loro-phenyl)-urea;
1- [ 5- (4- Ani no- 7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pyri ni di ne- 5- carbonyl ) - 2-chl oro-p
henyl]-3-(3,5- d ifl uo ro-phenyl)-urea; N -[3-(4-Ami no-7-i sop ropyl-7 H
-pyrrol o[ 2,3-d] pyrimdine-5-carbonyl)-2-chl oro-phenyl]-2, 4-di chl or o-

b | f d 3- (4~ Ami no- - | ropyl - [H | o[2, 3-

e oo BT i b SRR DA B8 i S ™

N- [ 3- (benzemeswioriamideppr opyl - 7H- pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - phenyl ] -3-(pyridin-2-yl oxy)- benzenesul f onam de;

N-[ 3-(4- Ami 7-isopr.opyl -7 rrol.of2,

b pyr 1 i A AT Ry B R 5 soroami2dhprgingenyi C-a.-

benz entichiprd-wheayh-raehankk if@ramideAm no- 7- i sopropyl - 7H pyrrol o[ 2, 3-d]

pyri m di ne-5-car bonyl)-2-ch | oro- phenyl ]-3-chloro-4- fluoro-benzenes u

| f onam de; 4- mno7|so 0 rroI02

3] pyr | i BB ORGP BT ST 5 SeBib b2 stiato preny-3 0.

net hyl didhonzgheedriréonam i de; N-[ 3- (4- Am no-7-i sopropyl - 7H pyrrol o[ 2, 3-d]
pyrimd ine-5-carbonyl)-2- chI or o- phenyl ]-3, 5-difluoro- benzenesul fonam de;

1[5(4Amno7|so rrolo[2,

3] pyr 1 m BB ORPY DA R Py ooy NGB FEE 1 o-p h e 1
y |) - wifeaso-phdyf-ureb: [ 5- (4- Am no- 7-i sopropyl - 7H pyrrol o[ 2,

3-d] pyri m di ne-5- carbonyl) 2- met hoxy- phenyl] 3-(3, 5- d ifI

uoro-phenylﬁ urea; 1- Am no- 7-i sopropyl - 7H pyrro

3-d] pyri m di-He4 ém@ar?a Py'ﬂr‘ “RYAPIBIR G- %@'ﬁwnf S 29Ny r?-r‘i?n‘OEP Pfﬁﬁﬂk?y‘i fichioresa;

1- [ 3- (EknZemesutienamiceopr opyl - 7H pyrrol o[ 2, 3-d] pyrim

i di ne-5-carbonyl)-4-chl oro-phenyl] - 3- (4 chl oro-2- net hyl - phenyl ) - urea,;

1-[ 3- (4- Am no- 7-i sopropyl - 7H pyrr ol O‘é‘%ZY 3-d] )él‘l m d i ne-5-carbonyl)-4-ch
| or o- phenyl"j {344+ (\mlr‘@ﬂrlﬁﬁp{ppylﬁﬁbqyyplypgr rimidine- 5 carbonyl)-2-chloro-phenyl]-2-chloro-

1- [ 3- (BbnAstiesutionamiideppr opyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl ) -4-chl or o- phenyl] 3-mtolyl- urea;

1-[5-(4- Am no- 7-i sopropyl - 7Hpyrrol o[ 2, 3-d] pyrimd

i ne- 5- car bW F-ARINEIFRPISPYITHERYPIPL2S-qhveimigiine- 5&?@8’*!!') phenyl]-3-(pyridin-2-yloxy)-

benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl}-2-chloro-phenyl]-3,5-dichloro-
benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl}-3-chloro-4-

fluoro-benzenesulfonamide;

N-[3-(4-Amino-7-isopropyl-7H-pyrrolof2, 3-d]pyrimidine-5-carbonyl)-2-chloro-phenyl]-3-chloro-4-
methyl-benzenesulfonamide;

N-[3-(4-Amino-7-isopropy!-7H-pyrrolo[2, 3-d)pyrimidine-5-carbenyl)-2-chloro-phenyl]-3,5-difluoro-

benzenesuifonamide;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(2,4-
dichloro-phenyl)-urea;



1-[ 5- (4- Am no-7-i sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - 2- net hoxy- phenyl ] -3-p-tolyl- urea;

1-[5-(4- Ami no-7-isopropyl -7H pyrrol o[ 2,3-d] pyrimid

i ne-5-car bonyl ) - 2- met hoxy- phenyl ] - g7Q- tolyl -urea;

1- 15-(4- Ami no-7-i sopropyl - 7Hpyrrol o[ 2, 3-dl pyrimd in e-5-carbo nyl)-2-m
et hoxy-p he nyl]-3-(2-fl uoro- phenyl)-urea;

1- [ 5- (4- Ami HB<&-AnBo{Frisopyoby|7H-pyy616[2 3@ psrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(3,5-

3 d] pyg,*dg}oddhg %&ar bonyl ) - 2- met hoxy- phenyl ] - 3- (3 fl uoro- phenyl)-urea;

5- (4- Am no- 7) I sopropyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-5-car bonyl ) - 2- net hoxy-
phenyl] 3-(4-fluoro- phenyl)-urea; 1- [5 (4- Am no-7-i sopropyl - 7H pyrrol of 2,
3-d] pyri mi di- {13@4-5m¢1&¢7b@|p;0b9|-7E-ﬂve6|5[9xsdipphﬁayé b-c@rbérit) @yeane-pheigia/i chidioea,

1-[5- ( ﬁ%ﬂ -i sopropyl - 7H pyrrol of 2,

3-d] pyr| he- 5- car bonyl ) - 2- met hoxy- phenyl ] - 3- (4-cyano- phenyl)-urea; -148-
1-[5-(4- Am no-7-isopropyl -7Hpyrrolo[2, 3-d] pyrimid ine-5-ca rbonyl)-2-m
et hoxy- p henpld-Amdo{7dsoprPiIiTerpyrrelbi2 ¥l pyriritiaé5-cdrbordyd)4(cAlofAPhe =3/ ichioR20pY | -

H pyr rﬂeth;ﬁ%:@en?l gJea pyrim i di ne-5-carbonyl)-2-met hoxy- phenyl ]-3-(3- nmeth

oxy- pheny é -[5-(4-Ami no-7-isopropyl -7 Hpyrro lo[2,63-d] pyrimid
i ne-5-carbonyl) - 2 nethoxy phenyl]-3-(4- nethoxy-ph a nyl)-urea,;

1- [ 5- (4- A 1@ d-AnHOP iRy H- 6162 B @lpgrimidnsLbRibori) A -dhidrophenda-@eniBil ) - 2- m et
h oxy- ﬁ,‘he Ny IJ 3-(3-fl uoro- 4-meth yl-phe nyl)-u reas;

1-15-( no 7-1sopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - 2- net hoxy- phenyl ] -3-(3-chl oro- phenyl)-urea,;

1- [ 5- (4- Ami @4 Ahﬁ\@-ﬁﬁﬁﬂbﬁfs 1761612 B pgsimidine-5- carbonyl)-4-ch|oro phenyl]-3-m-tolyl-

3-d] pyr| m di ne- 5- car bony § - met hoxy- phenyl ] - 3- (4-chl oro- phenyl)-urea,;

1-(4- A%E?yl phenyl)-3-[5-(4-am no-7-isopropyl - 7H pyrrol of 2,

3-d] pyri m di ne-5-carbonyl) - 2- net hoxy- phenyl]-urea;

1- [ 5- (4- A N dAnRSRLIQRHp &ﬁH‘;@MBIB{QbQﬁp@nmdme5carborzl)-2-methoxy— henyl]-3-phenyl-

3-d] pyr| m di ne- carbonylg 2- met hoxy- phenyl ] la mino-p
henyl) Wrea; 1- [5 (4- Am no- 7-i sopropyl - 7H—pyrro| o[ 2,

3-d] pyri m di ne-5-carbonyl) - 2- net hoxy-phenyl ]-3-(3- t rill u

or onet hyl - pbswk%mwra@oprdbbu[#r,;(yﬁouefmstagswm.uﬁasrcerewynbmawxp gh&{y%a ool

pyri m di ne-5- car bonyl ) - 2- net hoxy- phenyl ] - - fluoro-Dbenzenesul f onam
i de; 1YF%- (4- Ani no- 7 |sopr opyl - 7H pyrr ol 0[2

3-d] pyri m di ne- biSdaAbowyiiyepPopmisttayrroplRSrdlylimBing S;cabonyl)-2-methoxy-phenyi]-3-o-

tolyl-urea;

1-[5-(4-Aminc-7-isopropy!-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(2-fluoro-
phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(3-flucro-
phenyl)-urea;

1-[5-{4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyi]-3-(4-fluoro-
phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(3-cyano-

phenyl}-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d)pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(4-cyano-

phenyl)-urea,



di chl oro- phenyl )-u rea; 1-[5-(4-Am no-7-isopropyl-7H pyrrolof 2,

3-d] pyri m di ne-5-carbonyl) - 2- net hyl - phenyl ] - 3- (3-chl oro- phenyl)-urea; and
pharmaceutically acceptable salt, hydrate or solvate of the aforenentioned
conmpounds. -149- 7. The use of an amount of a conpound of claim1l in the
manuf acture of a nedicament for the treatnment of abnormal cell growh in a
manmmal . 8. The use according to claim7, wherein said abnormal cell growth
is cancer. 9. The use of a therapeutically effective amount of a conpound of
formula 1, or a pharnmaceutically acceptable salt, prodrug or hydrate in
combi nati o t Le i i ) L N, £@nsi sting of
COTbl 121 O 48 A B AR SRS EE LT B MR 2051 |

ant i biRoXsPhegybWER factor inhibitors, cell cycle inhibitors, enzynes,

t opoi somer ase inhibitors, biological response nndifiers anti- hornones,

angi ogenesiy Qgens, Lh uf a tur

medi canent 135 APP]F?A%EL ea? ﬂp%Po?&[z gﬁ@gerp?eo? cﬁ’rbon f?\?ée& ?‘ys%‘rea’é]ea &n a mamal .
10. AfwﬂﬁﬁhﬂE@UfW@hl conposition for the treatment of abnormal cell growh
in a nmnmmal conprising an amount of a conpound of claim1 that is effective

carrior. 1316 RORNRE e s iloher S0 SR ePe pRRIT A L o

NH2 QW@W@%?“WWUWP%I R 1A or a pharnaceutlcally accept abl e salt, prodrug,
solvate or hydrate thereof, wherein: Q is CO Ais CB-C,o aryl, 5to 13

rener o eI ALANRL b T B L B P VBB B T o

5 R5 gk@@bémﬁmW)wea(CHl)P wher ei n p is an |nteger fromO to 5; -0-; -5-;

“S(9-: -S(0)2 MR- M(QOR)- - M(QR-: -N(SO2R); - GO ; -CHS-
-CH2N(R) - ; N 0 .CR

SO e s AR e S
CH( oqp@yrmmpyea - CHECH-; - - -CH(OR)-: -(ONR)-; -NRCO)-
-N(R'S(O-; - N(RS(0)2-; OC‘(O)NR- -N(R)C(O)N(R) -NRC(0) 0-; -S(O N(R) -

B st G3RoH eyt bt et %hzﬁv?%%@-cmow-

OS( O nfeRyyh)-urea0sS( O) 2N( R) - -N( R)S(0)0-; -N(R)S(O 20-; -N(R)S(O (O -
-N(R) S(O 2C( O -;

1-(4-Acetyl-phenyl)-3-[5-(4-amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-
phenyl]-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(4-
dimethylamino-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-3-(3-
trifluoromethyl-phenyl)-urea;

N-[5-(4-Aminc-7-isopropyl-7H-pyrrolo[2, 3-d]pyrimidine-5-carbonyl)-2-methoxy-phenyl]-2-chloro-4-
fluoro-benzenesulfonamide;

1-[5~(4-Amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonyl)-2-methyl-phenyl]-3-(3,5-
dichloro-phenyl)-urea;

1-[5-(4-Amino-7-isopropyl-7H-pyrrolo{2,3-d]pyrimidine-5-carbonyl)-2-methyi-phenyl}-3-(3-chloro-
phenyl)-urea; and pharmaceutically acceptable salt, hydrate or solvate of the aforementioned

compounds.



-150- SON(C(O R)-; -S0ZN(C(Q R)-; -N(R)SON(R) -; -N(R) SCN(R) -; - (O O ;

-N(R) P(ORx) O-; -N(R)P(OR5)-; -N(R)P(Q (ORx) O-; -N(R) P(Q) (ORx) -;

-N(C(O)R)P(CRX)O; -N(C(O R P(ORS)-; -N((ORP(Q(ORX)O-; -

N(A(ORP(ORX)-, - CH(RS(O-; -CH I S(O2; -CHR N((OOR)-;

-CH( N(C(OR) - -CHRN(S02R); -CH(RO; -CHR)S-; -CHR)N(R)-;
N(C(O)R)) -CH(R)N(C(O)CR)-; - CHCRYN(S02R) -5 - CH(R) C(=NOR) -

C(CR> -CH(R)CH(CR) -CHR) (O N(R)-; -CH(R)N(R) (O -

1212 m BAR  arSPRE R

R
Nw)a@ o4 @Wﬂ“ ) RERFSMGY N(R) -; - OH(R) N(R) S(O) 2N(R) -
AONRO-; -CHR S(ONR O-; CHR) S(02NR (O -;

O B D SR (0

gZN(C(O)R) - CH(R) N(R) SON(R) - ;- CH(R) N(R) S(O) 2N(R) -
-CH(R) C(0) @ - Ghé RisbI(dR) P (HaRipp@icaly- &AEHRS NerBUR( m)compoun@"lﬁﬂ?bﬁi(tﬁ) (&) GORX) O-;

bR A b %*(53”&@@%«?&%&%?@@@HW‘%‘?%@"?%c% Y R s

i ndepefheienen spnsigieg efotitede nhigtersiplk@lingmesle)Anti-metebelies dntkigplatinganthicier 8i0Wthgr oup
and 5 ﬁétor@whiﬁéfb%&lﬁ@cl@%!ﬂﬁ@@ﬁaﬂﬂﬁkk GopdisBhidtase u\ﬁb%r@lﬂ'blc@i%@lheébﬁns%%dfﬁ&& %ml ng R
aC]n_dC6RXa up San%k@e%}:geﬁeog rs and n?l tm':lr%?%l lu¥ SUb?;[\df%c utre%%f \&r%edlca[nentl I?yﬁ.' at oms.
subst|trqamt%a@wmwfer@wed@r@bmsmﬁmméred cycl oaI kenyl, 6 to 10 nenbered
aromatic group, 5 to 13 nenbered heteroaromatic group, 3 to 8 menbered

heterocyclo kyI r and het | kyl ou ch of th

for egor g AL g QBT euiR offiip? e hnetar dbirPa B0 SeWRiE $retf. ro i
H, hal @mpd!}lngw amdegt of a@:@mwnw&w@al kit is gffeciiye i treating aprotnah cefngievte. a9d dup, 5
to 13 pramkREfeky Q@E@gm&@tl c group, 3 to 8 nenbered heterocycl oal kyl,

- (CH2) 03NRR' and -(CH2)a-3C(O NR6R , and each of the foregoing R2 groups
IS optlonally substituted with 1 to 5 R5 groups; R3is H Cl1-C6 al kyl, C3-C8
cycl oal kyl ,11- ( CHxyroagss ¢ peeparingreecompoud ottpe formi®HPA.1(5 to 13 nenber ed
het eroaronatic group), and 3 to 8 membered heterocycl oal kyl, and each of the
foregoing R3 groups is optionally substituted with 1 to 5 R5 groups; each
R5 is independently selected fromthe gr OFiAE_d;ORSI sting of hal o, cyano,
trifluoronethoxy, trifluoromethyl NH,C(O -NRC(O R, -C(ONRBR , -NR6R ,
-OR9, -SO2NR6R7, -S02R6, -NR6SO2R , é - al kyl, C2-C5 al kenyl, C2-C6
al kynyl, -(CH2)j O CH2) gNR6R7, - ( 2) gOR9, -(CH2),0R9, -S(O;(C -Co6
al kyl), -(CH2)1(C6-C10 aryl), -( nbered heterocyclic),
-(CH2), A CH2) g(5 to 10 nenbered clic), -C(O(CH2),(5 to 10 nenbered
het erocyclic), -(CH2)jNR (CH2) gNR6 - q:HZ)j NR7CH2C( O) NR6R?7,

- (CH2) INR7( CH2) gNROC( O R6, - (CH2) 1NR7(CHR) 1Q( CH2) gORo9,

-(CH2)j NR7(CH2) gS(O)j (C, -C6 al kyl), CI1—| )| NR?(CHZ) R6, -S02(CH2), (C6-C10
aryl), and -S02(CH2)1(5 to 10 rrenbered eterocyclic), wherein j is an

i nt eger fr oma®héroa@sutically scceptablensaigrrodriig, setvale erdiy@ate theredf aheleint eger from 2 to
6, the - (CHg)&k@nd -(CH2),- moieties of the foregoing RS groups optionally

i ncl rban r .
clude a Ca b 6-03% l?og to 13 membered heteraromatic ring, Cs-Cg alkyl, and 3 to 8 membered
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heteroalkyl ring and each of the foregoing A groups is optionally substituted with 1 to 5 R® groups;

L is {(CH,),- wherein p is an integer from 0 to 5; -O-; -S-; -S(0)-; -S(0)2; -N(R)-; N(C(O)OR)-;
N(C(O)R)-; -N(SO;R); -CH,O-; -CH,;S-; -CH:N(R)-; -C(NR)-; -CHN(C(O)R))-; -CH,N(C(O)OR)-
CH,N(SO;R)-; -CH(NHR)-; -CH(NHC(O)R)-; -CH(NHSO:R)-; -CH(NHC(O)OR)-; -CH(OC(O)R)-
CH(OC(O)NHR)-; -CH=CH-; -C(=NOR}-; -C(0)-; -CH{OR)-; -C(O)N(R)-; -N(R)C(O)-; -N(R)S(O)-;
N(R)S(O),-; OC({OIN(R)-; -N{R)C{O)N(R)-; -NRC(O)O-; -S(O)N(R)-; -S(0)N(R)-; -N(C(O)R)S(O)-,
N(C(O)R)S(0);-; -N(R)S(O)N(R)-; -N(R)S(0)N(R)-; -C(O)N(R)C(0)-; -S(O)N(R)C(O)-; -S(0)N(R)C(O)-;
OS(ON(R)-; -OS(0).N(R)-; -N(R)S(0)0-; -N(R)S(0):0-; -N(R)S(0)C(0)-; -N(R)S(0).C(O)-:



double or triple bond where t is an integer from2 to 6, and the al kyl, aryl
and heterocyclic noieties of the foregoing R5 groups are optionally
substituted by 1 to 3 substituents independently selected fromhalo, -151
cyano, trifluoronethyl, -C(OR8, -NREC(O R, -C(ONRGR, -(CH2),NRR,
-S2R6, - SZNR6R , C1-C6 alkyl, -(CH2)t(5 to 10 nmenmbered heterocyclic),
-(CH2), O CH2) gOR9, and - (CH2XOR9, whereint is an integer fromO to 6 and g
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wherein each of the foregoing R and R* groups are independently optionally substituted with 1-3 halo
atoms, C,-C; alkyl and C,-C; alkoxy;

R'is H, C,-Cs alkyl, C3-Cg cycloalkyl, substituted bicycloalkyl, 5 to 8 membered cycloalkenyl, 6 to
10 membered aromatic group, 5 to 13 membered heteroaromatic group, 3 to 8 membered
heterocycloalkyl group, and heterobicycloalkyl group, and each of the foregoing R' groups is optionally
substituted with 1 to 5 R'® groups;

R? is H, halo, C;-Ce alkyl, C;-C4 cycloalkyl, 6 to 10 membered aromatic group, 5 to 13 membered
heteroaromatic group, 3 to 8 membered heterocycloalkyl, -(CH,)esNR®R’, and -(CH,)o3C(O)NR®R’, and
each of the foregoing R? groups is optionally substituted with 1 to 5 R® groups,

R® is H, C,-Cq alkyl, C5-Cs cycloalkyl, -(CHz)Cs-C1o aromatic group, -(CHz)(5 to 13 membered
heteroaromatic group), and 3 to 8 membered heterocycloalkyl, and each of the foregoing R® groups is
optionally substituted with 110 5 R® groups;

each R® is independently selected from the group consisting of halo, cyano, trifluoromethoxy,
trifluoromethyl, -C{(O)R®, -NREC(O)R’, -C(O)NR®R’, -NR°R’, -OR®, -SO,NR°R’, -SO,R°®, -NR*SO,R’, C;-
Ci alkyl, C;-C; alkenyl, C,-Cs alkynyi, -(CHZ),O(CHz)qNR6 (CH2){O(CH,),OR®, -(CH)OR®, -S(0)(C+-Cs
alkyl), -{CH,}{(Cg-C1o aryl), -(CH2)(5 to 10 membered heterocyclic), -(CH2),O{CH:),4(5 to 10 membered
heterocyclic), -CONCH)(5 to 10 membered heterocyclic), -(CHZNR'(CH2)NR’R’,
~(CH)NR'CH,C(O)NR®R’, -(CH2)NR(CHZ){NR°C(O)R®, ~(CHz)NR(CH,)0(CH,),OR®,
-(CHZ),-NR7(CH2)QS(O);(C1-Cs alkyl), -(CHz)iNRT(CHz)tRa, -SO,(CH W (Cs-C1o aryl), and -SO,{CH)(5 to 10
membered heterocyclic), wherein j is an integer from 0 to 2, tis an integer from 0 to 8, q is an integer from
2 to 6, the -{CH,),- and -{CH,)- moieties of the foregoing R® groups optionally include a carbon-carbon
double or tripie bond where t is an integer from 2 to 6, and the alkyl, ary! and heterocyclic moieties of the

foregoing R® groups are optionally substituted by 1 to 3 substituents independently selected from halo,
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cyano, trifluoromethyl, -C(O)R®, -NRPC(O)R’, -C(O)NR®R’, -(CHINR®R’, -SO,R®, -SO,NR°R’, C,-C,
alkyl, -(CHz)(5 to 10 membered heterocyelic), (CH,}O(CH2),OR?, and -(CH,)OR®, wherein t is an integer
from O to 6 and q is an integer from 2 to 6;

each R® and R is independently selected from H, C;-Cg alkyl, -(CH.){Cs-C1q aryl), -(CHz)(5 to 10
membered heterocyclic), -(CH,)40(CH,)OR®, and -(CH,)OR®, wherein t is an integer from 0 to 6 and q is
an integer from 2 to 6, and the alky!, aryl and heterocyclic moieties of the foregoing R® and R’ groups are
optionally substituted by 1 to 3 substituents independently selected from halo, cyano, trifluoromethyl, -
C(O)R®, -NR’C(O)R"™, -C(OINR®R", -NR’R"°, C;-Cs alkyl, (CH2){(Cs-C1o aryl), (CHa)(5 to 10 membered
heterocyclic), -(CH2):O(CHZ),OR®, and -(CH,)}OR®, wherein t is an integer from 0 to 6 and q is an integer
from 2 to 6, with the proviso that where R® and R” are both attached to the same nitrogen, then R® and R’
are not both bonded to the nitrogen directly through an oxygen;

each R® is independently selected from H, C;-C4p alkyl, -{CH;)(Cs-Cyp aryl), and -(CHy}{5 to 10
membered heterocyclic), wherein t is an integer from 0 to 6;

each R® and R" is independentiy selected from H and C,-Cg alkyl; and

R" and R' are independently selected from the group consisting of H, C.-Cs alkyl, Cs-Cs
cycloalkyl, C4-Cg alkoxy or R and R'? taken together form a 3 to 7 membered alkyl or heteroalkyl! ring,

Which comprises treating a compound of the formula 8 wherein Z is halo
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with a compound of the formula HsN.



