COMBI NATI ON OF HSP90 AND HERCEPTI N I NHI BI TORS (0001] This application
clainms priority to European Application Nunbers 08170255.7, filed Novenber
28, 2008,wand100680930261. 5, filed Novenber 28, 2008, the eomterrem/oessal | four
applications are incorporated by re erence. BACKGROUND OF THE | NVENTI ON
Field o the Invention (0002] The present invention is directed to a
phar maceuti cal conposition conprising an Hsp90 inhibitor and one or nore
pharmaceutical ly active agent, e.g. a;HER2 inhibitor, and the uses o such a
conposition or the treatnent o disease, including proli erative di seases.
Rel at ed Background Art 10003 1 In spite o nunerous treatnent options or
proli erative disease patients, there remains a need for e ective and sa e
antiproli erativE€RGBRAVATHRY QF HEBW sND} HERCEHISENI INTEBREPRAL i on t her apy.
(0004] Heat shock protein 90 (Hsp90) is recognized as an anti-cancer
target. Hsp90 is a ubiquitous, highly abundant (1-2% o the total cellular
prot ei Moo ES8eNMHn8ha FR WRHEN G UREE AR R BB e:RiolT @08 GRS Ofied t O
Bnsur e R P B e e Dr ot ef .
( 0005] NARanbrtite 2608, ess (Priapel Asiicidedombe AN POk treraisés dftallifsunot
required or ,the bjogenesis o nost polypeptides (Nathan et al., 1997). Its
cd | ul aprlicangsass ”‘&f*@’(‘in‘tﬁ%‘ﬁ’}é’aﬁﬁ’?c@nt proteins, are conformationally |abile
signal transducers that gha¥@retiNg odl rieheveRghaw h control, cell
survival and tissue developnent (Pratt and Toft, 2003). Inhibition o its
i ntri ngiedd AMRa%ercatda vity o Hsp90 disrupts the Hsp90-client protein
interaction resulting in their degradation via the ubiqgi tin, proteasont
pat hwaylf0A] diisgwetserl PREBIoN 63 figiriedip GarHRIcoRlfh CYBPRIION SRIFPHSEIRGEpho- AKT
and | 0 ni.c. Si Ling. ml.ecyl es. cri.ti.call yikayoleg, N
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cancer y&&ldf suchlhengiegiasabl 08 reaonet of distské, iipliedioppadifeteradisdasesbel i eved to
produce the anti-tunor e ects

Related Background Art

[06003] In spite of numerous treatment options for proliferative disease patients, there remains
a need for effective and safe antipreliferative agents and a need for their ase in combination
therapy.

[0004] Heat shock protein 90 (Hsp90) is recognized as an anti-cancer targel. Hsp80isa
ubiquitous, highly abundant (1-2% of the total cellular protein), essential protem which
functions as a molecular chaperone to ensure the conformational stability, shape and function
of client proteins.

{0005] Among the stress proteins, Hsp®U is unique because it is not required for the
biogenesis of most polypeptides (Nathan et al., 1997). lts cellular targets, also called client
proteins, are conformationally labile signal transducers that play a critical role in growth
control, cell survival and tissue development (Pratt and Toft, 2003). Inhibition of its intrinsic
ATPase activity of Hsp90 disrupts the Hsp90-client protein interaction resulting in their
degradation via the ubiquitin proteasome pathway. A subset of Hsp®0 client proteins, such as
Raf, AKT, phospho-AKT and CDK4 are oncogenic signaling molecules critically involved in
cell growth, differentiation and apoptosis, processes which are important in cancer cells, The
degradation of one or multiple oncoproteins is believed to produce the anti-tumor effects
observed with HspS0 inhibitors.

J0006] The Hsp90 family of chaperones is comprised of fowr members: Hsp90o and Hsp90§

both located in the cytosol, GRP94 in the endoplasmic reticulum, and TRAPL in the



observed with Hsp90 inhibitors. (0006] The Hsp90 am |y o chaperones is
conprised o our nenbers: Hsp90a and Hsp90b both located in the cytosol,
GRP94 i n wbeomnmgogbasm ¢ reticulum and TRAPI in them t echmrdoowaciseser el y
ct alL, 1998). Hsp90 is the nobst abundant cellul ar chapcrone, constituting
about 1% - 2%o total protein (Jakob and Buchner, 1994). | 0007J Hsp90
chaperones, which possess a conserved ATP-binding site at their N-tepninal
domai n (Chene, 2002) belong to a snall, ATPase sub- amly known as the DNA
Qyrasc, Hsr90, Histidine Kinase and MitL (GHKL) sub- amily (Dutta and

| nouye, 2000). The chaperoning (folding) activity o Hsp90 depends on s
ATPase activity which is weak for the isolated enzyne. However, it has been
shown thakchothkiATRasehastal. vl‘l%}oﬂbﬁﬂfi% themesthbhnaka! apetn ichapessoci at i on
with proteins K as .co-c 03) Therefore, in

Vi vo, F%‘b“é‘@f‘%d’gg?tng “\/\ng‘ﬁa{g?gﬁ%ﬁ?’r p(alfab ll%{jr%édmagnji ¢ protein conpl exes.
Hsp90 i b ahaRbo | doy bR ﬁf&&t@lﬁ&xlﬂft@@uﬁﬁﬂ in many
tunorsiﬁuﬁlaf%%mwf &9%1%@%%@%1%_;@&%%%&&#8(??” hags now been ound that a
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inventio lses onponent s ( d (b), wherein conponent (a) is an
HSP90 nsmﬂméxl troymac dhveivag ithas Femninban(ﬂu)t ﬂ@ emﬁaﬁ]af»mﬂ\aais?ﬁaﬂéoi siompeed

(0011 ¥ofe i S5sGariat wih PrOsit KB NG BUD-CRSPER MG Foda 20000 MRy iPegan,
[0013] {@) _i-ﬁ@{pﬂ%&ms AL (i ONILLY bynd B0 TRteib P8 Bhdooxy,
essential for eukaryotic cell survival and is overexpressed in many tumors.
BRIEF SUMMARY OF THE INVENTION
JODO8] It has now been found that a combination comprising at least one Hsp90 inhibitor
conpound and at Jeast one HER?2 inhibitor, e.g. as defined helow, has a beneficial effect on
proliferative disorders, including without limitation, ¢.g. solid tumors, e.g. breast cancer.

[0009] A pharmaceutical combination according to the invention comprises components (a)

and (b), wherein component (a) is an HSP90 inhibitor according fo Formula (1)

R? O

[0010] or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein

{0011 R is selected from the group consisting of

[0012] (1) hydrogen,

[0813] (2) halogen,

[0014] (3) hydroxyl,

[0018] {(4) C-Cs alkoxy,

0016} (5) thiol,

[0617} (6} C)-Cs slkylthiol,



(0016] (5) thiol, (00i (6) G-C alkylthiol, (00181 (7) substituted or
unsubstitutcd d -C alkyl, [0019] (8) am no or substituted am no, [0020]
(9) substwouwbmdeoazounsubstituted aryl, [0021] ( 10) subgCriEre@d/ 063861
unsubstituted heteroaryl, and [0022[ ( 11) substituted or unsubstituted
heterocyclyl; [0023] Ris selected fromthe group consisting o [0024] (1)
hydr ogen, [0025] (2) substituted or unsubstituted Cl-C6 al kyl, [0026] (3)
substituted or unsubstituted C2-C6 al kenyl, [0027] (4) substituted or
unbubstitutcd C2-C6 al kynyl, [0028] (5) substituted or unsubstituted C3-C7
cycl oal kyl, [0029] (6) substituted or unsubstituted C5-C7 cycl oal kenyl,
[0030] (7) substituted or unsubstituted aryl, [0031] (8) substituted or
unsubstiiisl ¢&) ndserbsrylnsEgrdtgo3RTo@yvisubstit ut ed or unsubstituted

het er o | [0033] R is selected fromthe group consisting o [0034 1
substif{ﬁﬁéﬁ(%}L‘H'H}é?d%ﬁ'ﬁ?bf‘%ftg‘gm&g{oC? cycl oal kyl', [0035] (2) substi[tut eL E)r )
unsubs[ﬂ{;,g}”qgl}(%b-sg@&@y&lug@%gwgdar{_q(;)036] (3) substituted or unsubstituted

o
aryl, 00 » substituted or unsubstituted heteroaryl, and [0038] (5)
subst i {a2aH () unssibstivtadteednhdisagahistogbyrvianed [ 0039] with the proviso that

0 Sy Sl e e R e & ey e
car box R o R e i b tor o e

{0024] (1) hydrogen,

[0025] (2) substituted or unsubstituted C1-C6 alkyl,

[0026] (3) substituted or unsubstituted C2-C6 alkenyl,

{0027} (4) substituted or unsubstitated C2-Co atkynyl,

[0028] (5) substituted or unsubstituted C3-C7 cycloalkyl,

[0029] (6) substituted or unsubstituted C5-C7 cycloatkenyl,

[0030] (7) substituted or unsubstituted aryl,

[0031] (R) substituted or unsubstituted heteroaryl, and

[0032] {9) substituted or unsubstituted heterocyclyl,

10033] R is selected from the group consisting of

[0034] (1) substituted or unsubstituted C3-C7 cyeloalkyl,

{0035] (2) substituted or unsubstituted C5-C7 cycloalkenyl,

[0036] (3) substituted or vnsubstituted aryi,

[0037] (4) substituted or unsubstituted heteroaryl, and

{0038} (3) substituted or unsubstituted heterocyelyl; and

j0039] with the proviso that when R” is amino, then R® is not phenyl, 4-atkyl-phenyl, 4-

alkoxy-phenyl, or 4-halo-phenyl,

[0040]  or an Hsp90 inhibitor of formula (D),



(0042] The compound according to Fornula (1) may be conbined with the HER2
inhibitor in a pharnmaceutically acceptable carrier. In a nmethod o treating
prol i feravoeelodicassases, an effective anount o the conpornd/ERe@onNGsay t o
Formula (1) rmay be administered to a patient in need thereo in conbination
with an HER2 inhibitor inhibitor, together or separately, at the sane tine,
or sequentially. BRI EF DESCRI PTI ON OF THE DRAW NGS (0043) Fig. 1 shows the
e ect o conpound | (572, 4-Di h>xl r oxy- 2-.i sopropyl - phenyl ) -4-(4- no

Alin~yhti et hyi - phenyi i soxazol e- S-carboxylic acid ethylam de al so known as
AUY922) with trastuzumab in the BT-474 breast cancer xenograft nodel.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0044] In preferred enbodi nents o the
i nvention, compounds o ornula (111) are provided as the irst pharnmaceuti cal
conponent, an Hsp90 i nhi bitQr, i p-t ination with an HER2 inhibitor as the
second pharmaceutical cqnpo ent : {002 ] or a stereoi soner, tautoner,

phar maceutical ly acce e ¥ prodrug thereo , wherein [0046]
consisting o (0047] (1) hydrogen,

wherein R* is selected fr

(00481 (2) hal ogen, [0049]

Byor oxyl, (0050) (4) Cl1-C6 al koxy, [00511
(5) thiol, [0052] (6) Cl-Cﬁ?%l L 4ol ? [0053] (7) substituted or
unsubstituted Cl -C6 al kyl, 054] N( 8) ami no or substituted am no, | 0055]|

(9) substituted or unsubstituted aryl, [0056] (10) substituted or
unsubstituted heteroaryl, and {{057] ( 11) substituted or unsubstituted
het er ocycl yl ;

[0041] wherein each R independenily represents an optional substituent and Rs represents a
carboxamide group and compenent (b} is an HERY inhibitor.
[0042] The compound according to Formuda (1) may be combined with the HER2 inhsbitor 1n
a pharmaceutically acceptable carrier. In o method of treating proliferative diseases, an
effective amount of the compound according te Formula (1) may be administered to a patient
in need thereof in combination with an HER?2 inhibitor inhibitor, fogether or separately, af the
same time, or sequentially.
BRIEF DESCRIPTION OF THE DRAWINGS

[6043] Fig. | shows the effect of compound I (5~(2,4-Dihydroxy-3-isopropyl-phenyl)-4-(4-
morpholin-4-vimethyl-phenyl}-isoxazole-3-carboxylic acid ethylamide alse known as
AUY922) with trastuzumab in the BT-474 breast cancer xenograft model.

DETAILED DESCRIPTION OF THE INVENTION
{0044] In preferred embodiments of the invention, compounds of formula (1) are provided
as the first pharmacentical component, an Hep®0 inhibitor, in combination with an HER2

inhibitor as the second pharmaceutical component:



| 0058) R4 is hydrogen or substituted or unsubstituted Cl-C6 al kyl; [0059]
R$ is hydrogen, alkyi, al koxy, or halo; (0060) each o R6, R7, R*, and R9
are i ndepeoderwdeyossel ected romthe group consisting o hpdrmpeens/oessky! ,

al koxy, halo, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl; or [0061] a stereoisoner, tautomner,

phar maceutically acceptable salt, or prodrug thereo , and with the proviso
that when Ris amno and R, R7, R*, _.and RO arc hydrogen, then R5 is not
hydrogen, al kyl, al koxy, or hal 0.[0062] In sone enbodi nents, conpounds o
formula (Hla) are provided: [0063 J or a tautoner, pharmaceutically
acceptable salt, or prodrug thereo , wherein R*, R4, R$, R6, R7, Rl, and RO
are as previously defined toR*ormul@ (H') and with the proviso that when R
is anmino and R, R7, R8, and{R9 are€{hydrogen, then R5 is not hydrogen,

al kyl , al koxy, or haio. [0064 gane enpddi nents, R' is hydrogen. [0065]
I n sone enbodi nents, R* i B uteimdf unsefbstituted A -C6 al kyl .

(0066] In sone enbodi nment or halo Cl1-C6 al kyl. In sone
such enbodi nents, R* is i | n sone enbogdisnents o the invention,

R4 is selected from ) alg sl benzyl,
| - (4- met hoxyphenyl ) €t , i ' and 2- met hyI
nmor phol i nopropyL I n other enbodi nents, i g¢¢ted fromthe group

consisting o nethyl, ethyl, allyl, 3-neth
some enbodi ments, RS is hydrogen or | Y 0. | nysome &pects, R5 is luoro.
[0069] In sonme enbodinents, R5 is nethyl or nethoxy. [0070] In sone

enbodi nents, R7, Rl, and RO are each hydrogerk’ [ 0071] (fin some enbodi nent s,
R6 Ls aryl or heteroaryl substituted with one to two substltucnts selected
from t 48t cup sconsishdniguonteal pharmaddeotaa]ty abdeptableamitner, pradidey itiameofo,

hal oal kyl , ,and hal oal koxy.
wherein

Y %nd i sobutyl. [0068] In

[0046] wherein R is selected from the group consisting of

[6047] (1} hydrogen,

{0048] (2) halogen,

{0049] (3) hydroxyl,

{0030} (4) Ci-Cy alkory,

[0031] (5) thiol,

[0052] (6) C-Cy alkylihiol,

[00653] {7} substituted or unsubstituted C1-C6 alkyl,

[0054] (8) amino or substituted aming,

[0055] (9) substituted or unsubstitated aryl,

[0036] (10) substituted or unsubstituted heteroaryl, and

[B0S7] (11) substituted or unsubstituted heterocyelyl;

{0058] R is hydrogen or substituted or unsubstituted C1-C6 alkyl;

[0059] R’ is hydrogen, alkyl, alkexy, or halo;

[0060] cach of R®, R’ R%, and RY are independently selected from the group consisting of
hydrogen, alkvl, alkoxy, halo, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl; or

[0061] a stereoisomer, tavtomet, pharmaceutically acceptable salt, or prodrug thereof, and
with the proviso that when R” is amino and Ré, R?, R‘x? and R” are hydrogen, then R¥ is not

hydrogen, alkyl, alkoxy, or halo.



[0072J In sone enbodinents R6 is selected fromthe group consisting o
substituted aryl and substituted heteroaryl, wherein said aryl and

hct cr oar yWoiz2eishaset ed from the group consi sting o uranpCI/EPemobigk]
phenyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, pyrazolyl,

i mdazolyl,triazolyl, indolyi, oxadiazole, thiadiazole, quinolinyi,

i soqui nolinyl, i oxazolyl, oxazolyi, thiazolyi, and thicnyl. In sone
aspects, the aforenmentioned groups arg substituted with one to two
substitucnts selected fromthe group consisting o halo, alkoxy, alkyl,

am no, al kyl am no, hal oal kyi, and hal oal koxy. (0073) In other enbodi nents
R6 is selected fromtbe group consisting o (2-hydroxyeth>

lar ai o§6yinamine-cerbpidjmdnits, symapeidsaf Jrmda dBetere providedyr azol - 4-yl |

1-net hyl - | H pyrazol - 4- yI 2 (5- qgthyl pyridin-2-yi)-phenyl, 2,3-di

| uor o- phenyl , 2, 3-di met hox 3phcnyl. 2,4- di |uoro-phenyi,

2, 4- di met boxy- phenyl 2, 4- dwnetho ,-pyrlnldln-5-yi, 2,5-di | uoro-phenyi,
2,6-di |uoro-phenyt, 2, 6- : 8-yi >2-acet am dophenyl ,

2- am nocar bonyl phenyl ,

2- <Al or 0- 4- met hoxy- pyri Iuoto pyridin-3-yl,
2-chl or o- phenyL, 2- cﬁL;ﬂé\Pyr|fln 3-vyl %FIH 4-yl, 2-d
| uot o- 3- met hoxyphenyl ) 20l - 4-yl, 2-
| uor o- 3- met hoxy- phrei/1 | ; Iuoro-4-nethy|-pheny|,
2- | uoro-5-nmet hoxy- pbenyt 2- | uoro-5-nethyl 2- luorophenyl, 2-
| uor o- pyridi n-3-yi, 2-hydroxynethyl - 3-net.k
hydr oxynet hyl phenyl, 2-isoqui noUn- 4- ylg~2- netyn %1 | uoronet hyl -rbenyl,
2- met hoxyphenyl , 2-nethoxy pyridin-3-yi, 2-nmethoxy-pyrimdin-4-yi,
2-ntthoxy-thiazo|-4-y|, 2- et hyl pheny], 2-netiy |-pyr|d|n 3-yt,
2- oxo-|"2- dihydro pyridin-3-yl, 2- phenoxypheﬁ?l pyrﬂH&h 3- vyl,
2-pyrimdin-5- 2-tri tuoronmet hox 2-tri hen
3, 4- dlll‘?@?ﬂo%fb%‘éwﬁﬂ phaggheni {Tﬁm‘mf%’gﬂ’é‘}z/ﬁh 9E @)I"‘}“@‘ érg @n%?‘ %ﬂg ?ém n-2-yl,
3- acet@mi heny. proviso that
R R R S e S R
3- et hoxlerplRTinyinito ﬁﬁbﬁ)ﬁ 14“ aed Ryazchipﬁargy:h th& Rt hymykwfphemyﬁllxylsdmuvmr o-
6- met hoxy- pyridi n-2-y1, 3- Iuorophenyl 3- luoro-pyrazin-2-yl,
3- met heirdekui f onami dophenyl, 3- met hoxycar bonyl phcnyl, 3- met hoxyphenyl |
3-neth p ; LM dazo[ 4, 5-b]pyrazin-5-yi,
3- et h@li%ﬂe%{/ I&ﬁ%ﬁ@ct@btﬁmrxﬁs r@%b}{ldrg%ﬁ 3

[0065] In some embodiments, R” is substitited or nnsubstituted C1-C6 atkyl.

[0066] In some embodiments, R* is C1-C6 atkyl or halo C1-C6 alkyl. In some such
embodiments, R? is methyl.

{1671 In some embodiments of the invention, RYis selected from the group consisting of
hydrogen, benzyl, 1-(4-methoxyphenylyethy!, methyl, 3-aminopropyl, and 2-methyl-2-
morpholinopropyl. In other embodiments, R is selected from the group consisting of methyl,
ethyl, allyl, 3-methyl-butyl, and isobutyl.

[0068] In some embodiments, R” is hydrogen or fluoro. ln some aspects, R ig fluore.
{00691 In some embodiments, R® is methyl or methoxy.

[6076] In some embodinents, R’ R® and R’ are each hydrogen.

(00711 In some embodiments, R® is aryl or heteroaryl substituted with one to two substituents
selected from the group consisting of halo, alkoxy, alkyl, amine, alkylamine, haloalkyl, and
haleatkoxy.
{%ﬁlMWmmmhﬁmmmwm&%mﬁmmﬂmgwpmmmmwﬁmmmmwmﬂmd
substituted heteroarvl, wherein said and and heteroaryd is selected from the group consisting

of furanyl, pyrolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl. imidazolyl,



tri luorontthoxyphenyi , 3-tri |uoroncthyl phenyl, 4,5-dincthoxy-pyri
pudi n-2-yi, 4-am no-5- luoro-pyri mdin-2-yl,

4- chl or o-wp=2etvosR43noXy- phenyi , 4-chl ot o-2- | uoro- phenyl pcamphaionessat

met hoxy- 5- medi yl - phenyi, 4-chloro- ryridin-3-yl, 4-di

| uor o- 2- met hyl - phenyl , 4-ethoxy-5- luoro-pyri mdin-2-yl,

4- enmoxy-pyrimdin-2-yl, 4-CO OXy-PyDm din-S-Yl, 4-ethyl-|lH py tazol- 3-yi,
4- | uon> 2-nctt hoxy-phenyi , 4- |uoto-2-nethyl-phenyl, 4- |uotophenyl,

4- met hoxy-5- nethyi-pyrimidin-2-y., 4-nmethoxy-pyridin-3-yl,

4- et hoxy-pyri mdin-2-yl, 4-methoxypyrimdin- 5-yl, 4-nethyl-phenyl,
4-met hyl -pyridin-2-yl, 4-methyl-pyridin-3-yl, 4- pyrrolldln-

1-yl - pwfﬂm'i\éh mdcﬂwL}xatgﬂzsﬂ‘uiirlmgw&yqupwiazh ﬁﬂqmy'iﬁim@» apeeiyl ohiedicn- 2-yI |

g- gm zgh 182G ﬁ%slth o @}/cay Ilgl-bhmi aqug ﬁu. éi Gt BIPE)TQE mvg F‘é} 35 I8 S s@ﬁiﬁ&&%& ?&%%hnoép% té/ J,

5- chl OkQy GuiEhRAN K RYA FloRy Qrc)glmx&j @ndkigt Maﬁmﬁk@hﬁ ﬂmtﬁﬁh&b& azmmmnn 2-yl
5- | uoro-2- met hoxyphcnyi, 5- luoro-4- m:t%oxy pyri mdin-2-yl, 5-

| uor o- @&m&hbwdpylp@lit*WZ yl, 5- luon> pyri din-2-yl,

5-nmeth I |n3 hi ephcp- 2-yl q5;,tr,¥i,,f,, -

| uoro @%}P IB)}’I‘: }Eh?‘aﬁbﬁéiﬁmﬁ‘*% é‘)é}e( fff% B‘E‘;}‘ﬁﬂ‘dﬁ%‘l‘é chpetste of I{%"pﬁdlbw azin-2-yl,
6- Ct bOXY ey PIEiRZ)- ﬁk»rgmwwfimlp@%w YL 1t dxh@i‘l@ll}’i'%pv@moi YO Q= R¥hiaL ReRrash]->6-

| uor o- pyridi n-3-yl, 6-" hydroxy-pyridin-2-yl,

6- met hexyl: B{ Fretehiyl -amiidio- Pyl)-phemd, 22 y»ki;ﬂ&ﬁwwphm%fydmmwplwyﬁaiﬂﬂ- 2-yi,
6- netho - pyr azi n- nmet_hox |d|n y. ridin-3-yl, 6-
met hy| P "“ﬁg‘?’éb W“WPO’@ 2 A 1?}&“2;%“{1“11@“ g‘" ‘%‘”2 pf”t“ﬁ

| uor oet 3~ YiknerAn r4_ Iu M. afliRegn¥byiphET Al LED
DESCRI S‘%%&ZJ@Q 9 N\?E{%IBI 1% ngh lhqu&q{%'; mrqhup% fi #I ti an ;r e“%r%ow ded
to bet Lemmundn@ﬂsﬁaneﬁ j‘,ihé-thhﬂ@ﬁﬁﬂﬁh@‘i}&@ﬁﬂﬁ@iﬂ' va;lﬁiﬁmxo"ijﬁsimbs;m@m*édi al kyi "

re erst rate drocar, byl o] ont in ctc
Thus thé&glfﬂPé’lsﬂénfi e B e R S R A o BN S SRR ™
ethyl, .pf -g}{uﬁi b“ﬁl‘tﬁl)xv %‘f&t}'hd\l,rﬁeﬁ%roﬂbﬁ Bk y- gﬁ&%lﬁ'3,~13&§}Uy‘il-me@y%ﬁ%bnqnﬂecy|

dodccyi el he phrase al so includ ranched chai n’i soners o
strai gl‘imnﬁhanmtm lohkengr Diipsio- :nm:ltiuxilz,r@chrut”’ -flobrd- :b-meﬂesdlp}tm‘yi £he ol I owi ng
whi ch are provided by way, o_ex 3XCH2CH3) , - CH( CH
2CH ) Zlucrqpbepyla?- §uﬂmamd‘lmé@)~gp ydrgsy gjﬁ e m“’! P CHIXCH 2C H, ),

- CH2C 'ﬂ(f%%%ﬂl}ﬁﬂwn}%%x%bhx%4~}»'i,%gth()%iSZtgﬂlﬁgz)u‘?h_ethyi phenyl, 2-methoxy-

phenyl, 2-methoxy-pyridin-3-vl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-thiazol-4-yl, 2-methyl-

phenyl, 2-methyi-pyridio-3-yl, 2-oxe-1,2-dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyndin-3-

-

yi, 2-pyrimidin-3-yl, 2-trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl; 3,4-dimethoxy-
phenvl, 3,5-dimethyl-isoxarol-4-vl, 3,6-dimethyl-pyrazin-2-yl, 3-acetamidophenyl, 3-
aminocarbonyiphenyl, 3-bromo-phenyl, 3-chloro-pyrazin-2-yl, 3-eyanophenyi, 3-
dimethylaminophenyl, 3-ethoxy-phenyl, 3-cthyl-4-methyl-phenyl, 3-ethynyl-phenyl, 3-fluore-
a-methoxy-pyridin-2-vi, 3-fluorophenyl, 3-fluoro-pyrazin-2-yi, 3-methanesulfonamidophenyl,
3-methoxyearbonyviphenyl, 3-methoxyphenyl, 3-methoxy-pyrazin-2-y, J-methyl-3H-
imidazo[4,5-blpyrazin-3-yl, 3-methylphenyl, 3-methyl-pyridin-2-v, 3-
trifluoromethoxyphenyl, 3-triffuoromethyliphenyl, 4,5-dimethoxy-pyrimidin-2-yi, 4-amino-3-
fluore-pyrimidin-2-yl, 4-chlore-2 5-dimethoxy-phenyl, 4-chloro-2-flucro-phenyl, 4-chioro-2-
methoxy-5-methyl-phenyt, 4-chloro-pyridin-3-y1, 4-difluore-2-methyl-phenyl, 4-ethoxy-5-
fluore-pyrimidin-2-v¥l, 4-ethoxy-pyrimidin-2-yl, 4-cthoxy-pyrinudin-S-yl, 4-ethyl-1H-pyrazol-
3-vi, 4-fluoro-2-methoxy-phenyl, 4-tlnoro-2-methyl-phenyl, 4-fluorophenyl, 4-methoxy-5-
methyvl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-methoxy-pyrimidin-2-vl, 4-methoxy-

pyrimidin-5-vl, 4-methyl-phenyl, 4-methyl-pyridin-2-yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-1-



-CH(CH 3) CH(CHIXCH 2CH 3), -CH2CH2CH(CHJ) 2, -CH2CH2CH(CHIXCH 2C HJ),

- CH2CH2C H( CH2CHJ) 2, - CH2CH2C(CH 3) 3, - CH2CH2CXCH2C HJ) 3, -CH(CHJ)CH 2C

H( CH3) 2, wGH(H$Y3pi( CHI) CH(CH 3) 2, - CH(CH 2C H3) C H( CHJ pCiHEB2D03XMGI4RCH3) |
and ot hers. Thus the phrase "al kyi groups” includes primary al kyl groups,
secondary aDcyl groups, and tertiary al kyl groups. Pre erred al kyl groups
i ncl ude straight and branched chain al kyl groups having 1 to 12, 1 to 6, or
1 to 3 carbon atoms. | 0076J "Al kyl ene's _.or ttunsubstituted al kylene" re ers
to the sanme resi dues as noted above or "al kyl," but havi ng two points o
attachnment. Exenplary al kyi ene groups include et hyI ene (-CH 2CHz-),

propyl ene (-CH2CH2CH2-), and di net hyl propyi ene (-CH 2C(CH ) 2CHr). [0077]
" Al kenykpornitimaiybst§-tueabiatpawmn-2-eS-aperg -thigpsen-&ivh ﬁrmmﬁmwaw br anched,

chain By gcatbyl, aglcel s 1124119, ANe.of, 01 < S00RAN CALLoR doybl o bonds

6”7 ab on at nc‘1

st r ai ghtlofhaigiang-pranghedy ﬁ'ﬁl‘d%(ﬁM—lﬁﬂ%mu@ﬁpﬁ@yzh@“ﬁSld@m&t?m la@fin26t o 6
carbon atons. [0078] "Al kynyl " or "unsubstituted a | ynyi" re ers to

strai gmﬂ«fhmarm“ﬂa:nd"h# ahﬂ%@é“ﬁfﬁaﬁhﬁ\ﬁﬁ@ﬁﬁcéﬂ@ym #-aitlealveaniiivg-shé- or nore
car bon-,car car b‘ﬁ atio,jms Pre erred
iyt GRSt

A R B e R R R R e Thavi ng 2

to 12, tiﬁdsp}ﬁnim 65@@1}&9@%&@%@@6&? 941 "@(Qek@ mﬁ -, '6%@&9@ faer«,ges}l
cycl oal kyl" re ers to a nono- or poI ycyclic substituen

Repr eséntlatiworayelodl fky?hmg«r D‘tilpbi11~|‘164 @&em@y[@fr@pr épylﬁ ﬂ@ty*embdtnyi ¥, 6~

o oups TR G Bt s S RO s T ot Relyio oy S URBEH Fut ed

cycl oabkenyhelt@x §pSrdz - ﬁnﬂ%%éth@ﬂ M&ﬁmhl &nﬁkﬂ&&l} éﬁfﬂﬁ&tk Auents having at
| east one ring car bon- caf bon doub bond.” Pre erred cycl oal kenyl groups

have 5utethylamapiponizat-oys tamdhivhpt: uiﬂxee eyci-opente iyl 2dndueypchohciprnyin:2-[ 0081]
"Subst i re,ers t gn al kyl group as defined above in which one
or nor é‘t B@ﬁa-”{%&ameﬁ%aﬁe‘&?% hydrogen(s) are replaced by a bond to

non-hydrogen or non- earban:gf OFSCRUSHOASORRYE NOvENdhked to, a hal ogen
atomsuch as F, G, Br, and |I; an oxygen atomin

[0074] The followi g definitions are provided to better understand the invention.

[0075] “Alkyl” or “unsubstituted alkyl” refers to saturated hydrocarbyl groups that do not
contain heteroatoms. Thus the phrase includes straight chain alkyl groups such as methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decvl, undecyl, dodecyl and the like,
The phrase also inclades branched chain isomers of straight chain alkyl groups, including but
not himited to, the tollowing which are provided by way of example: ~-CH{CH;);,

~CH{CH; XCHCHs), =CH(CHACHD,, <C{CH3 )y, ~-C{CHCH3 ), ~CHCH{CH3)s,
~CHCH(CH (CHLCHy), -CHCH(CHCH )y, -CHC(CH )3, ~CHC(CHCH s,
~CH{CH;)CH{CH {CHCHG), ~CHCHCHICH ), -CHCHCH(CH; X CHLCHY),
~CHRCHCHICHCHy ), ~CHOHC(CH )y, -CHaCHLC{CHCH )y, ~CH{CH)CHCH{CH 3 ),
~CH{CHCH{CHNCH(CH ), -CHCH CHOCHCH)CH{CH; XCHCHy), and others, Thus
the phrase “alkyl groups™ includes primary atkvl groups, secondary alky! groups, and tertiary
alkyl groups. Preferred alkyl groups include straight and branched chain alkyl groups having
11012, 1to 6, 0r 1to 3 carbon atoms,

[0076] “Alkyviene” or “unsubstituted alkylene™ refers to the same residues as noted above for
“alleyl,” but having two points of attachment. Exemplary alkylene groups include ethylene
{~CH;CH3-}, propyvlene (~CHCHLCH;-), and dimethyvlpropylene (-CH2C{CH 1), CH;-).
[0077] “Alkenyl” or “unsubstituted alkenyl” refers to straight chain and branched, chain

hydrocarbyl radicals having one or more carbon-carbon double bonds and from 2 to sbout 20



groups such as hydroxyl groups, al koxy groups, aryloxy groups, and ester
groups; a sul ur atomin groups such as thiol groups, alkyl and aryl

sul fide, wol2omvep9ssul onyl, and sul oxide groups; a nitPOFEP2@O68SEN gr OUPS
such as am no, am do, al kylam no, arylam no, alkylaryl am no, diarylanm no,
N- oxi dcs, im des, and enam nes. Substituted al kyi groups al so include
groups in which one or nore bonds to a carbon(s) or hydtogen(s) atomis
repl aced by a higher-order bond (e.g.g.a double- or triple-bond) to a

het er oat om such as oxygen in oxo, carbonyl, carboxyl, and ester groups; or
nitrogen in groups such as im nes, oxines, hydrazones, and nitrile .
Substltuted al ky g;ou S. urther |nclude aIkyI groups in which one or nore

bonds t®&ben éiamboh’( prrgh alkt sgent Brlvde sheeiichaigmddernchyd alkpphgraugsan aryl ,

het er 0{3}5‘){}1”@9 erﬂggxglf%ldfmﬁ%ﬂn?al kyl, or cycl oal kenyl group. Pre erred
substi B roups 1nc ude anong ot hers, al kyl groups in which one

or nor mrenda| wai&}ﬁ‘ &a&m#ﬂxﬁﬁteﬁyi@{vﬂgleBaf@isqm%trwgﬁtr&mﬁﬁMddﬁ%ﬁ:th{dﬁi’k@ or nore
bonds to luoro, chloro, or brono group. Another pre erred substltut ed al kyl

group hwlroersbylradicaloheies e orgroesadat-catbha iriple ?@ymisg:\d@dpgn £ ﬁ@ﬁb% Affai n the

those. RSO0 e8Pk Sh sRiEs s L Sl Coa i Blstkt aRERIRL bl ncea

by a bﬁmm;g mt(am,(a,xng@ﬂ atPMasdsed thatt he substituted al kyi group contains a
hydr ox koxy or aryl oxy group. Qther pre erred substituted al kyi

gr oupsﬁ?*’ﬁ@i tifeclatlkyl” og i oupbstithiad Lhé\?réktén redpis oz r*mc\amsmﬁmﬁhwléw or

unsubst i,t tcd arocyc ti || er pre
orrea. StisHhER M PR e B BT kRl S Pt bR B e iShonas <o
a car b@m(ﬁ)mw LM@H@&?%@M@&EQ&& 8o 0Rd BRgdhibY @en@@[lgaé?nﬁﬂc&!&d‘z{
heteroaryi, heterocyclyl, or cycloal kyl group. anples o substituted al kyl
are: - (CHR) 3NH2, (CHZ)JNH( CH3), -(CHa)3NH(CHa)2, -CH2C(CH

2) CH2N CH2.C( H2, - CHR2S(O), 2 PNH2. -
b)sti rugﬁ'ﬁgi o? é‘gH PﬁN@a e &5&%&‘%@115%32% 10 3E998- m%%‘m@ces 0
QD:O) q_l!lbmfu% @i‘wgg_ét Tug&:ﬁw@ ﬁﬁ%gx)omzwa% du”@g bnmp( I@L@Fﬁ@ CyCl %HM CO2CH3,

- NHSOYCH 3,
- S cnﬁmxpsmmﬁzm ”’amknh:aitma (ODBR{udE Subs;tdntam brdldaiw kbhyidhvh as the sane

meani nﬂ)ﬂg 1]I hbubﬁtigzetg Ec? 1 ?Qf%z%btg tas‘} E ! Fgm{f}gx I§§ 8 fined above i which one or more
bonds to a carbon{s) or hydrogen(s) are replaced by a bond to non-hydrogen or non-carbon
atoms such as, but not limited to, a halogen atom such as F, Cl, Br, and I, an oxygen atom in
groups such as hvdroxyl groups, alkoxy groups, arvloxy groups, and ester groups; a sulfor
atom in groups such ag thiol groups, atkyl and arvl salfide, sulfone, sulfonyl, and sulfoxide
groups; a nitrogen atons 1n groups such as amino, amido, alkylamine, arylamino,
alkviarylamino, diarylamino, N-oxides, imides, and enamines. Substituted alkyl groups also
inclode groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced by
a higher-order bond (e.g., a double- or triple-bond) to a heteroatom such as oxygen in oxo,
carbonyl, carboxyl, and ester groups; or nitrogen in groups such as imines, oximes,
hydrazones, and nitriles. Substituted alkyl groups further include alkyl groups in which one or
maore bonds to a carbon{s) or hydrogen(s) atoms 1s replaced by a bond to an aryl, heteroaryl,
heteroeyelyl, eveloalkyl, or cyvloalkeny! group. Preferred substituted alkyl groups include,
among others, alkyl groups in which one or more bonds to a carbon or hvdrogen atom is/are
replaced by one or more bonds to fluoro, chioro, or bromo group. Another preferred
substituted alkyl group s the trifluoromethyl group and other alkyl groups that contain the
triffuoromethy] group. Other preferred substitoted alkyl groups include those in which one or

more bonds to a carbon or hydrogen atom is replaced by a bond to an oxygen atom such that



groups that substituted al kyl groups has with respect to unsubstituted

al kyl groups. A substituted al kenyl group includes al kenyl groups in which
a non- carworeomoensn- hydr ogen atomi s bonded to a car bonpdomrb@bessded t o
anot her carbon and those in which one o the non-carbon or non-hydrogen
atons is bonded to a carbon not involved in a double bond to anot her
carbon. [0083] "Substituted al kynyl" has the sane neaning with respect to
unsubstitutcd al kynyl groups that subgfituted al kyl groups has with respect
to unsubstituted al kyl groups. A substituted al kynyl group includes al kynyl
groups in which a non-carbon or non-hydrogen atomis bonded to a carbon
triple bonded to anot her carbon and those in which a non-carbon or

non- hyﬂh@g@ﬁﬂ@@@ﬁ%ﬁ%&bé@@@ﬁﬂﬁﬁﬁé\@ﬁﬁﬁoﬁ&ﬂ@t0%%@8WV@§WQ1Qﬁ@?@bﬁécﬁond to

anot her_.c 0084 tute " aning with
respecfﬁ?gmﬁgghﬁﬁ é%‘ *‘ |§¥“% qygﬁggft 1n§3%§f1§%ﬁ%g§apﬁ gr oups
has w tukku[)@ﬁﬁ&@talk{xﬂnﬂﬁ§ LleSihmhw ﬁ&Lﬂ‘kwuaﬁlﬁlﬁugﬁi i $10688Efer &ilbﬁiatztuﬂé&d

cycl oal kenyl " has 't he sane nmeani ng w th respect to unsubstituted

cycl oa&ﬂk@kgrbul@rmdpéb tHoat instilsh Praagows lwwis @r@@p@%&aw\mmg@rwpé@m tSo

bst t " Al t1tut t
monocy EPEE Ry BOTY R R BrtbRa et ith ks RS bR i oy © oS 1
hetero%ﬁﬁﬁﬁﬁe(ﬁl@ﬁh afl: OIS, 08, C@H,qu‘mgm o9, Nd(@anhon atons but pre

erably 6. Exenplary aryl noieties as substituents in compounds o
t he praSidri(=CilgritliNom:, 1&%@&@@)@&1@5@1 :C Hzﬁﬁﬁﬂm@h *éfir&()tﬂﬁéi\ili’kélﬂﬁﬁ&ﬂ

"Aral k g ‘ | 1 an aryi
group g?“ﬂ ?ﬂgﬁ%é@b‘%‘ ﬁ%ﬁf‘:idyﬁk gi‘”&ﬁ EQ/( "%ﬁ‘o‘ﬁgé ?ﬁ%ﬁ y éﬁgﬁﬁyﬂégﬁbounds 0
the pr eﬁﬁn@nmw@ummw@é(t@Nam 6Cganhon @m}un@tﬁ@pr@tﬁmwthl n the
al kyl portion o the aralkyl group. Suitable aral kyl groups empl oyed in
corrpourfé@Nbi 1 HéHpr-2%€H ). DDA, M C 883, o\m@m&@ . PEHA (éird the |ike.
" Hetcro IkyJ "heteroaral kyT re ers to an al kyl group substituted

Wi th a ‘oa i§¢6 h%% de ined above. Typically, heteroaryial kyl groups

enpl oy gﬂls'z]; SO %&@& zg@n\hhga%@ SEA l AKRELARTRRUG, LRMLLRAOUIGALPON at o

i ncor por ated W thin the al ortion o the aral kyl group. Suitab

het er ogtoybs Blakyibsgrnoulpdiné Imihtpy Gels with coppo tlmd@sﬂb«at!tu{ed alkyl groups. A
substituted alkenyl group includes alkenyl groups in which a non~carbon or non-hydrogen
atom is bonded to a carbon double bonded to another carbon and those in which one of the
non-carbon or non-hydrogen atoms is bonded to a carbon not involved 1n a double bond to
another carbon.
[0083] “Substituted alkynyl” has the same meaning with respect to unsubstituted alkynyl
groups that substituted alkyl groups has with respect to unsubstituted alkyl groups. A
substituted alkynvl group includes alkyayl groups in which a non-carbon or non-hydrogen
atom is bonded to a carbon triple bonded to another carbon and those in which a non-carbon
or non-hydrogen aton is bonded to a carbon not invelved in a triple bond to another carbon.
{6084] “Substituted cycloalky!™ has the same meaning with respect to unsubstituted
cycloalkyl groups that substituted alkyl groups has with respect to unsubstituted alkyl groups.
[0085] “Substituted cycloatkenyl™ has the same meaning with respect to unsubstituted
cycloalkenyl groups that substituted alkyl groups has with respect to unsubstituted atkyl
groups,
[0086] “Aryi™ or “unsubstituted aryl” refers to monocyelic and polyeyelie aromatic groups
that do not contain ring heteroatoms. Such groups can contain from 6 to 14 carbon atoms but
prefersbly 6. Exemplary aryl moieties employed as substituents in compounds of the present

invention inclade phenyl, naphthyl, and the like,



the present invention include, for exanple, picolyi and the |like. [0088]
"Al koxy" re ers to R Owherein RRO is G-C 7 al kyl or substituted al kyl .
In sonme ewbadiomem3s, R20 is C C al kyi. Representative erammre®oo6isbkoxy
groups include nethoxy, ethoxy, t-butoxy, tri |uoronethoxy, and the I|ike.
(0089) "Am no" re ers herein to the group -NH 2. [009Q "Substituted am no"
re ers to the group -NR 60R6 1 where R60 and R6 1 are independently

sel ected fromthe group consisting oypydrogen, alkyl, substituted alkyl,
aJkenyl , substituted al kcnyl, alkynyr, substituted al kynyl, aryi,
substituted aryl, cycloal kyl, substituted cycioal kyi, heteroaryl,
substituted heteroaryl heterocycllc substituted heterocycllc -SCh al kyi,
- SO - §emst it rh@&cﬂ”aﬂrkyﬂvicﬂ@ﬁdfé\mé?EERIRQ@\%’FSWW?*TM&F@ WigI Hedy! $egether with

the nit n bou ret g Gl 1. G100 (BY TN =To RIN

het er (96{? oyF-of frmb'jrg Frdgﬁ %’Wg s ﬁgﬁlh) MF{HF@Q/@( i ‘g tﬁ Bﬁ%)t w\ggtgg}en Waen
R60 i 3,y 8529808 AdehdROardmb ﬁxc@i&@wt@d HhBinsub sk Juirﬁ&l NthoarafsOUups Somet i mes
re erred to herein as al kyiam no. Wien R60 and R6 1 are al kyl, the

subst iStuithisd aaiivh grappe eppleed onemipmesdy of thy pedett dnrarien melsledion FW‘N&% no.

Wien re erri rmno tl,tut d am R60 and
R6 1 i é"ﬁyé}?%g’gﬂﬁ‘b ““ﬁggﬁl r tF‘@‘“@ﬁ?’? ‘"ﬁé"? & A glf‘é%n&{q &t% ht eg&gm no,

i's ”E%ﬂ&x m@&m%%a H&% aR@Qﬁ&@%R@ 1’{3&&:(@%%@&65}%1&@{@ @me:ma ldwd am no” re
ers herein to the group -NR 60R6 1 where R60 i S CI- kyl and R60 is

hy dr ogempomxd& of €% @biept m\»&'ﬂmnt fevenfrogi hICk@ Fathpmetoms éﬂwrﬁtéd ﬁ*ﬁ@‘fgﬂ@ up -

0 >C. The ter fers
nor of HGAPTEN g i TR 10Rs 1 R et k80 G GpifvEh Ay
hydr o ¢ frfd iyihed tignme” ar al kyl am no" refers herein
to thgﬁtg?mc&tﬁ eﬁﬁ&v}%@u@& i&L&R]éO ?%ma}ra ‘kyl ar?d R6 1is hidr ogen, Cl1-C7
al kyl ,[o&3%{ CAlaoyt™ mtm 16}% ‘G- ahahinﬁk“’ [1\009&.;] ilkAh@rdWhﬁ?‘tuiItéﬁi&ﬁ boottke noi eti es
R4A0 N)-NR4 1- (the Lbeln he "N ! éﬁ ‘) !;4{0 NR )C N
(the reaaavéaw%ﬁngmétz Yok v*Né@mwe}g‘érﬁmwrér% 257 BRAPRECEE an e
hydr o I o ,C lskyl . [ 0092] "ADcoxyai kyl" re ers
to thg%{huﬁlb&éi&ith&l}aﬁ%iuvﬁgéet Zm?%l@éllwm alkyl, and a It2 is Cl1-C7
al kyl [am&; t@th%“@é%@%ﬁﬁzhkmﬁc @,ﬁn@rmw the group -(C -C 7 alkyl)-O (C 5-C7
aryl).

# where R® and R® are

[0096] “Substituted amino™ refers to the group ~NR¥*R
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted atkynyl, aryl, substituted aryl, cycloatkyl,
substitated cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, substituted
heterocyclic, -80:-atkyl, -80;-substituted alkyl, and where R* and RY are joined, together
with the nitrogen bound thereto to form a heterocyclic or substituted heterocyclic group
provided that R and R® are both not hydrogen. When R* is hydrogen and R is alkyl, the
substituted amine group is sometimes referved to herein as alkylamino. When R% and R are
alkyl, the substituted amino group is sometimes referred to herein as dialkylamino. When
referring to 2 monosubstituted amino, it is meant that either R% and R* is hydrogen but not
both. When referring to a disubstituted amino, it Is meant that neither R¥ and RY is
hvdrogen. The term “alkylamino™ refers herein to the group - NRYRH where R™ is G-
atkyl and RY is hydrogen or C;-Cr alkyvl, The term “diatkylamine” refers to the group -
NRYR® where R™ and R™ are €1-Cs alkyl. The term “arylamine” refers herein to the group
NROR® where R is Cs~Cr aryl and g is hydrogen, Cy-Cy atkyl, or Cs-Cy aryl. The term
“aralkylaming” refers herein to the group N R¥YR™ where R is aralkyl and R is hydrogen,

C-Cr alkyl, Cs-Cy aryl, or Cs-Cy aralkyl



(00931 "Al koxyal kyl am no" re ers herein to the group -NR 27-(al koxyal kyl ),
where R27 is typically hydrogen, C5-C7 aralkyl, or ©-C 7 alkyl. [00941

" Am nocarworyldiosossoers herein to the group -C(O -NH 2. Babatreaogessol

am nocar bonyT refers herein to the group - ONR2 29 where RRB is CG-C 7

al kyl and R29 is hydrogen or G -C 7 alkyl. The term "aryl am nocarbonyl" re
ers herein to ne group -C(O- NR30R3 1 where R30 is C5-C7 aryl and R3 1 is
hydrogen, C -C 7 al kyl or C5-C7 aryl.j? Aral kyl am nocarbonyl™ re ers herein
to the group -C(O-NR 2R33 where R33 is C5-C? aral kyl and R33 is hydrogen,
G-C7 alkyl, C-C7 aryl, or C-C7 aralkyl. {00951 "Am nosul cnyr re ers
herein to the group S(O)TNH 2. "Substituted,am nosul ony refers herein to
t he gr 981} SAOINR’ 15885 WBsreoires R s-((NENR arl(féiﬂm‘é} 58l IRgi gtdhhy dr ogen or

Cl- Cr. lk y B a, K 0 [AAVEN $ &R S N, 4 he
aroup e e Gy RSB I -NR R ipBBotE ¥yl B ASLRL A 00
wher ei amﬂmwfﬁmt@hy{ -CG QRS byt Qarcucmyg[ﬂke;f ers to the di vaI ent group -C(O -

"Al kyl carbonyl ' re ers to the group - i{ "Aryl carbonyT re ers to
the gr 6421 CoGrarylky! "seier Larr‘rl%iourhecﬁix %nﬁrikm &e 6y Cafbatyt and alks s

"aral k r bony nd .’ het cr calr bon ; where Ris
respecg‘! %@( %ﬁ‘rggpyfm? ?éﬁ‘% ‘g ‘a%{’] m?%ﬁ I&y‘fﬁﬂi 58|8"&§r)bonyi oxy"
r e er S i g@ngr Al kbR viaREn T OHPs h&(;@)m @'c c,r&g IaFouRS i ARliY dencesR ETS,

whére " R3* is -C 7 al C7 cycloal kyi, aryl, or C5-C7
ar aI kyh*pn,'ﬁﬁﬁhl&@DE’@d én;ﬂmalbﬁnw ﬁ)x*y\"' ﬁﬂxei er s herein to the group

-C(O- yl) varal kyl c rbon fers her ntothe group

-¢(O) - @“}% ’ﬁ?‘alr r; 1e§_eé~0l§§?n. ]é”l%% @)Ryﬁ bé‘r”é %o an al kyI group
substi tutRM Wohit MM@@M th@EOM egogi@fza W\@eﬁw* YRSl and R is
cycl oaI kykl kyl groups have rom'l carbon atons incorporated within the
al kyl pedbgoroaCittieslkyic Oalthyt Srkyintrgrabkpnyl] B0 RereXarbbagicami-002)-re ers to

t he dival; oup;,- N t he doena othe am de
nitrogéit %ﬁl @E%dﬁ&lﬁ‘ "ﬁrl‘ﬁdngﬁodb%é%”ﬁa‘e ﬁé%l S E‘*‘rp alal kyl, aryl,
or G5- Cé gl 1%&}%9&9&%1 LRLD QDN A0 B1R UBEHLIOR Pudey DL 881 R, SUCh RS

car bamat e
and R 18 h}drogen, Cy-Cy alkvl, Cs-Cy arvl, or GOy aralkyl,

{0095] “Aminosulfonyl” refers herein to the group wﬂ({)}w\é}ia “Substituted aminosulfonyl”
refers herein to the group ~8{0Oh- NRYR® where RM is C~-Cy alkyl and RS s hydrogen or Oy~
C7 alkyl. The term “aralkylaminosulfonlvaryl” refers herein to the group -{Cs-Cy aryl)-3(O)-
NH-aralkyl,

{0096} “Arvioxy” refers o RY0- wherem R™ is arvl.

{00971 “Carbonyl” refers to the divalent group ~C{O)-. “Alkylearbonyl” refers to the group
C{OYalkyl. “Arylearbonyt” refers to the group —C(harvl. Similarly, the term
“heteroarylcarbonyl”, “aralkylcarbony!l”, and “heteroaralkylearbonyl” refers to ~C{O}-R where
R is respectively heteroaryl, aralkyl, and heteroaralioyl.

[0098] “Carbonyloxy™ refers generatly to the group ~C(0)-0-. Such groups include esters,
SCOO-R™, where R* is C;-C alkyl, C3-Cy cycloalkyl, aryl, or Cs-Cy aralkyl, The term
“arylearbonyloxy™ refers herein to the group ~-C{O)-O~{arvl). The term “aralkyvlcarbonyioxy™
refers herein to the group ~C{O)-0-{Cs-C5 aralkyl).

[0099] “Cycloalkylalkyl” refers to an alkyl group substituted with a cvloalkyl group as
defined above. Tvpically, cycloalkylatkyl groups have from 1 to 6 carbon atoms incorporated
within the alky] portion of the cveloatkylalkyl group.

(00100} “Carbonyviamine” refers to the divalent group -NH-C{O}- in which the hydrogen

atom of the amide nitrogen of the carbonylamime group can be replaced C-Cy alkyl, anvl, or



(-NHC(O-0R 28) and amdo -NH-C(O-R 28, where R28 is a straight or
branched chain Cl1-C7 al kyl, C3-C7 cycl oal kyL, or aryl or C5-C7 aral kyl. The
term "al kybcardxesmspam no" re ers to the group - NH QO - Rr28/Brh@wmci8aB i s

al kyl having from1l to about 7 carbon atons in its backbone structure. The
term "aryl carbonyl am no" re ers to group -NH-C(O)-R 29 where R29 is C5-C7
aryl. Simlarly, the term"aral kyi carbonyl am no" re ers to carbonyl anm no
where R29 is C5-C7 aral kyl. [00101] @uanidino" or "guanidyl "re ers to

noi eties derived rom guanidine, H2N-C(-NH) -NH 2. Such noieties include
those bonded at the nitrogen atomcarrying the ornmal double bond (the
"2"-position o the guanidine, e.g., diamnonethyleneam no, (H2N)2C=NH) and
t hose Boraedibyl @Wﬂaeffﬁrbmnﬁré‘mﬁmgrwe cdrdsrrBoishes SER e B bIREE €¥8igl e bond

(the * Ay (EQSQPFZE od ZRAR! 1\:(,{"?@8)2%“%%‘@ 208 sl or el S G NP ) - The

hydrog n trogens can be re

SUbSt 1 LIEGNTTC;- Lsu@hmm%r ] aF R, sl THE 1o 631_«, REokYlamitd@QERA to'the
Hal ogen” or "hal 0" re ers ta chloro, “brono, luoro , and iodo groups. The
term " EeoalNky L tOrB erbered ans &W(KVW’FI‘&H?@‘QH tg ab@ttﬂti@ﬂ‘é?@ Wﬁiwﬂdﬁe or mor e

hal oge Q e .t bo re
ers '? og?ﬁ}b ‘?S‘Wﬁagdl lc‘%?a?u%??‘i&}mgﬂﬂﬁ reé)eﬁé “H%F‘}aﬁh%ggg) ere

" Hal oakkoxy:; a9t OiRSiak} ﬁcw@@m %ﬁ%zw{im@%%@%fu&@@é&%ﬂ&&!ﬂﬁ%&& RO
"hydroxy" re érs to the group -OH [00104] "Heterocyclic" or "unsubstiruted

het er ogyCi-F'cagtiolip, " "heterocycl e" or "unsubstituted heterocycle," and

het er unsubstituted. hetcr ", ~heterocycloal kyl" or
unsubdTHPLY coRboRy cruniRl RO actE duset FRARSEERer s Lo any

non- ar RLECNTPPREY ChiiG BhicBSd YeNab bksk h&%eﬁ%ﬂﬂf&@ﬂ@l&eﬁ%ﬂ%@wﬁ A8 fhe

hct eroat om sel ected rom nitrogen, oxygen, or sul ur. Exarrp es i nclude 3- or
4- menbérek dmtﬁ@e bont @imiXigoaitiveé tivaguonidsel et étmrivemethyieogenpo.oxygen, and
sul ur

: nalnln omonetothre&ht t ons
el cot BV BRTIHE B P ABASrSHHP IS PIGgER: “ Oy Gur op MU SRELG el
the 5-praberedqatl e hasnOrbrduiladiBends anddbeps-wenbaned, &;{3{2&1 8% 0- 2
at any of the nitrogens can be replaced with a suitable substituent, such as C-Cy alkyl, anyl, or
(Cs~Cy aratkyl.
[00162] “Halogen™ or “halo” refers to chioro, bromo, Huoro, and iodo groups. The term
“haloalkyl” refers to an alkyl radical substituted with one or more halogen atoms, “Haloalkyl”
groups include —CFs, The term “haloalkoxy” refers to an alkoxy radical substituted with one
or more halogen atoms, “Haloalkoxy™ groups include ~-OCF; and -QCH.CFa.
100103] “Hydroxyl™ or “hydroxy” refers to the group -OH.
{00104} “Heterocyelic™ or “unsubstituted heterocyclic group,”™ “heterocyele™ or
“ansubstituted heterocyele,” and “heterocyely!” or “unsobstitated heterocyelyl,”
“heterocycloalkyl™ or “unsubstituted heterocyeloalkyt group,” as used herein refers to any
non-aromatic monoeyclic or polyeyelic ring compounds containing a heteroatom selected
from nitrogen, oxygen, or sulfur, Examples include 3- or 4-membered ring containing a
heteroatom selected from nitrogen, oxvgen, and sulfur or a 3- or 6-membered ring containing
from one to three heteroatoms selected from the group consisting of nitrogen, oxygen, or
sulfur; wherein the S~-membered ring has 0-1 double bonds and the 6-membered ring has 0-2
double bonds; wherein the nitrogen and sulfur atom maybe optionally oxidized; wherein the
nitrogen and sulfur hetercatoms mavbe optionally quartemnized; and including any bicyclic

group in which any of the abave heterccyelic rings is fused to a benzene ring or another 8- or



doubl e bonds; wherein the nitrogen and sul ur atom maybe optionally
oxi di zed; wherein the nitrogen and sul ur heteroatons maybe optionally
guart er niweapicensavspncl udi ng any tricyclic group in whickrcamp2aobBenbove
heterocyclic rings is used to a benzene ring or another 5- or6-nttnbcrcd
het erocyclic ring i ndependently defined above provided that the point o
attachnment is through the heterocyclic ring. [00105] Heterocyclic noieties
can be, or exanpl e nonosubstituted arjgdi substituted with various
substituents independently selected rombut not limted to hydroxy, alkoxy,
hal o, oxo (C O, alkylimno (R3 1N wherein R3 1 is al kyl or al koxy

group), am no,_ .alkylam no, ,acyl a Ikyl al kox | kox pol yal koxy,
al kyl | ﬁ-@y%trhswd@vtwe%uhawaatfr&ﬂm B %ftletﬁéowe@fé? 188@314@*@@6{% may be
attach L Shlds hown below as will be apparent to those

aV|ng§s Q%F%a H?ﬁ%ﬁ@? §%|§P§%g§§§3|0|nal chem stry arts in conjunction
with tr%IGE}SEik&&uﬁfehd”l@ﬁ&tzﬂq u{n&&lﬁm?lgx%ﬁlﬁ:@mﬁmb&stﬂtmd a disthetimyictitic

substitucnt, as described herein. <£) "HeteroaryT or " nsuti)stltut ed
het er orarips syhstigiestshadapradady aplcard fFam ?&“ GPouB R iﬁéﬂ?‘@nﬂtﬁ X} bglo, ox0

et o OBt Q0P AL SRR AR beakb 0 bR bl RUBRRREr o the ring

at oms Ye eteroar es rlngs in which

ni t r oggidnSinbIByingkexQalioakas,, pelyhlkasy, pand,icdtbyikene tualdsjledat ur at ed rings in
which at |east one cyclic structure is aromatic, such as, or exanp

bcnzodH@&@@oTbebﬁhﬁﬁhihasma“H@ﬂéﬁﬁ@?@ﬁﬂeﬂ§§WU@W@N§UGS€GNPHn&“ﬁﬁbﬁywﬂbroup,
. d that th h | ring.
o S APl FREIIF Pk, SR b gagRGy 1.

posi ti gng tasHhdibsBenappar ent to t hose havi ng sk|II |n the organi ¢ and
medi cinal chem stry arts in conjunction with the disclosure herein.
Represent ative substituted and unsubsti t ut ed ctero yl grQ ncl ude, or
exanpl e, ,t»hgse\f din the nmpounds sct« s application and in
t he exa OMl(dQl J Pre'erre er c Ie and het®f oaryl s have
3 to 14 Nnf atoms-8nd i nclhade, oro@ ﬁ‘n)gfl ~ pyrroyl,
pyrrolidinyl, pyrazol yI pyrazol i dinyl, azoyl im da7x>l i di nyI
pyridyl, piperidi nxl razinyl, piperazi n , azetl di nvi, pyrimdi nyI ,
pyrlda2|nyl oxazolyd xazokhlnyl sza o) i soxaz I|d|nyI
mor phol i nnyNXhJ]azol thlcﬁ]g \dlz |Nazod;yL \ NH
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[001047] where R 13 H or a heterocyclic substitnent, as deseribed herein.

[00108] “Hetercary?” or “unsubstituted heteroaryl” refers herein to an aromatic group having
from 1 to 4 heteroatoms as ring atoms in an aromatic ring with the remainder of the ring
atoms being carbon atoms.  The term “heteroaryl™ includes rings in which nitrogen is the
heteroatom as well as partially and fully-saturated rings in which at least one cyclic structure
is aromatic, Sucfit as, for example, benzodioxozolo (which has a heteroeyclic structure fused to

“-«(?/\ \\

.,,....&

a phenyl group, i.e., d provided that the point of attachment is through the hetercaryl

ting. Heteroaryl groups can be further substituted and may be attached at various positions as



i sot hi azolidinyl, indolyl, quinolinyl, isoquinolinyl, bonzimdazolyl,
benzot hi azol yl , benzoxazolyl, uryl, thienyl, triazolyl, quinoxalinyl,
phmal azdnyb,20maehdsbpyri di nyl , i ndazolyl, and benzot hi enpCT/HPO@2DEi861
"Heteroaryl al kyl™ or "heteroaralkyl" re ers to an al kyl group substituted
with a heterobryl group as defined above. Typically, heteroarylal kyl groups
have rom 1l to 6 carbon atons incorporated within the al kyl portion o the
heteroaryl al kyl group. (001111 "Imngk.re ers to the group NH. (00112]
"Nitro" re ers to the group NO2. [00113) "Sul onyT re ers herein to the
group -SCh-. "AlKkyisul onyT re ers to a substituted sul onyl o the
structure -SO 2R52- in which R52 is Cl-C7 al kyl yl sul onyi groups
enpl oywil ﬁwmmbtﬁﬁhgse&%ﬁ@ ’*ﬁ)ﬂb%léh“t oreaviennd sridigie! F‘}%’i“été} FYS 3B kyl sul  onyi
? ;S:J(F:)Ztr()h’tgt}{*kygg rk\r?t@t c (51\ 8,119 é r%ﬂt %g ltni{,}.ltfg'ﬂ‘i’tl ﬁxb?t%ﬁﬁ:g%ﬂg 5 t[b%:ttuw e. _Thus

present invention
i ncl Udﬁﬁt@t@ﬁﬁ&%@ﬂ% ﬁmluﬂ@t By b‘»&kﬂp @ﬂytb%([bmﬁlm tt\mﬁm@.ﬁcﬁﬁ& ﬁﬁdmﬂhy kdis et hyl sul
onyl (i.e., ere R52 is eth propyl sul onyl (i.e., where R52 is
propylﬁmhamﬂﬁth@inMKBAiﬂméﬂté@Wﬁﬁéﬁylsulfonyl" refers herein to the group
-SQ -aryL The term "heterogyclyisulrbnyl" re ers hereln to the group
-SOr heterosyclyl he .t erm¥axal kyl suI\% T re ers etin to the group
- SOrar al kyl N The tqe}ﬁ \sul ahi do” refﬂirel n t%ﬁ OZNH2 The term "sul
onam doal ky &y £" erigN (al kyl}) Sq 2NH2-¢* 4] "EHTeF or "thiol" re ers to
the group -SH "Al kyUbi 0" or "alkytthior re ers to a thio_group substituted
with an al kyl group such as, or exanple, a G -Q lal kyI gr&mp'\ [ 00115]
"Thi oam do" re ers to the group -C("S)NHz. [001 16| Optloﬂl@ My
substituted" re jt t oN hé opt i_onal repl \?gm hydr ogen

th a
nDnovaIent»qﬁaér atent a cal - bs& rs to thegeplacenent o
hydr ogen w l\t’ nonoval € nt ad‘**cal nl ess | ndlE:at d ot herw se,
sui tabl e sgbsSETtution gr ps |ﬂ of exanpl e, hydroxyl, &t’koxy, nitro,
am no, imno, cyano halo t hi o, suI onyI thioanido anidlno 0X0,

oxam di no, (et hoxam digo, yyani di no, sul , carboxxl drnyl, al kyl,
hal oal kyl , wl a hal o I Pé ﬁ’b‘? al kor\(/n, Lﬁ' oal k xy«N aCcoxy- al kyi
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[00109] Preferred heterocycles and heteroaryls have 3 to 14 ring atoms and include, for

\Nx"m\

b

example: diazapinyl, pyrrovl, pyreolidinyl, pyrazolyl, pyrazolidinyl, imidazoyl, imidazolidinyt,
pyridyl, piperidiayl, pyrazinyl, piperazinyl, azetidinyl, pyrimidinyd, pyridazinyl, oxazolyl,
oxarohidinyl, isoxazelyl, isoxazolidingl, morpholiny, thiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, indolyl, quinolinyl, isoquinelinyl, benzimidazolyl, benzothiazolyl,
benzoxazelyl, furyl, thienyl, triazolyl, quinexalinyl, phthalazinyl, naphthpyridinyl, indazolyl,
and benzothienyl.

[00110] “Heteroarylalkyl” or “heteroaratkyl™ refers to an atkyl group substituted with a
heteroaryl group as defined above. Typically, hetercarylalkyl groups have from 1 to 6 carbon
atoms incorporated within the alkyl portion of the heteroarylalkyl group.

[0111] “Imine” refers to the group =NH.



al kyl car bonyi, am nocar bonyl, aryl carbonyl, aral kyi carbonyl,

het er oaryl car bonyi, hcteroaral kyl -carbonvl, al kyithi o, am noal kyl,

cyanoal kywo 2ardeosad the |ike. Ot her suitable substitutipom/Egeaepssssncl ude
those substituents indicated or substituted al kyl. Exanples o various

sui tabl e substitution groups are also ound in re erence to the conpounds
di scl osed t hroughout this application. [00117) The substitution group can
itsel be substituted. The group substktuted onto the substitution group can
be carboxyi, halo, nitro, am no, cyano, hydroxyl, alkyl, alkoxy,

am nocar bonyl, -SR 2, thioam do, -SOG3H, -S2R*2, or cycloal kyi, where R42
is typically hydrogen hydr oxyl or al kyl. [00118] When the substituted
subst i {pOBIY i\hsbuc%st%aoﬁtﬁ@tb\gh‘ﬁﬂchal n group, t he substitution can occur

R Ty e R e S

Like) . g, SuRatdrint 84 BMPSEOIIEN,LSyIGENRBas 81 J(8l.0Ht, Qll@ﬂﬂlfﬁb(l%@xhﬁd or cycl ic
arrangenents o coval ently bonded carbon or het'eroatons. [00t 19) Unless

i ndi catmedoptihiecninpesndshd trgrressot mvertnars ety alibssl femd graws hyope

explicitly defined herein are arrived at. Jportion o
the uncPPdraliEPogIHSIEE By aCkerg df aeuh - ’]}, ’hgqln{@* @%a %gfpﬁ’e point o
att achy ?ﬁ(ﬂ{z odflco Qﬁ%s%tﬁaﬂ%&ﬂbﬁ& bhitRNhcdd, Ifwh@mr QRIS Rnfil(Bel O the
group Hhe roaryl) 00120) Pre, erred conpounds o Fornula(]) used
in m swhsnv&ﬁ h@mn]hrd)/@t}gi%hba‘t (ol '@bmé?r * inestttght propsisutfpan (1000bma Rt os, pre

erably |ess than 750 n o Farnul.a (I have a

mi ni mAFPRGH é@ﬁa}&rz‘l\lﬁelﬁtﬁ’rﬂ‘ a{ni?@ﬁv ‘@E?W%‘I‘?‘Bﬁ% h‘“#%&%?g(gﬁ‘ﬂélmglbﬁ nds o

For mul-. J I St nd a0eRal tons, and in

nor e ?lé'géé%ﬁ} gﬁ,y@%g%gﬁ rkftgﬁ&sh@;wﬁs}letgghmﬁe?ﬁﬁg? ﬂ“‘&&%ﬁ? bgt \fi\’/een 200 and 500

Dal tons;:a!ﬁmefnngﬁbﬂﬁtmels t@titgrgewm@éht drdhyli Atkuce tshitouswido” sdempounds o
Formula (1) with a nol ecul ar \weig . en 300, a Dal tons. | n anot her
aspectheseinfip— ﬂx}\é‘ﬁtlm%ﬁﬁpﬁﬁhﬁ‘é‘m m“‘“}wﬂ"&‘ ) (ﬂg‘éﬁg?}%ﬁﬁe i nvention have a

inder SUBBIATHERY, RE S b RRR e 0 BB Loy 16024 BT @Yoo d id

unders t OVG de s are not Inten to include
group substituted Wilh an atkyl group such as, for example, a C-Cy alkvl group.

[00115] “Thicamido™ refers to the group ~C{=3)NH.,.

[00116] “Optionally substituted™ refers to the optional replacement of hydrogen with @
monovalent or divalent radical. “Substituted” refers to the replacement of hydrogen with a
monovalent or divalent radical. Unless indicated otherwise, suitable substitution groups
include, for example, hydroxyl, alkoxy, nitro, amine, imino, cyano, halo, thio, sulfonyl,
thioamido, amiding, oxo, oxamidino, methoxamidine, guanidino, sulfonamido, carboxyl,
formyl, alkyl, haloatkyl, alkylamino, haloalkylamine, alkoxy, haloatkoxy, alkoxy-alkyl,
alkyicarbonyl, aminocarbonyl, arylearbonyl, aralkylcarbonyl, heteroarylearbonyd,
heteroaralkyl-carbonyl, alkylthio, aminoalkyl, cyanoaltkyl, aryl and the like. Other sutable
substitution groups include those substituents indicated for substituted atkyl, Examples of
various suitable substitution groups are also found in reference to the compounds disclosed
throughout this application.

[00117] The substitution group can itself be substituted. The group substiloted onto the
substitution group can be carboxyl, halo, nitro, amino, eyano, hydroxyl, a‘l’k}ﬁ atkoxy,
aminocarbonyl, SR, thicamido, -SO:H, —SO;R , or eveloalkyl, where R is typically
hydrogen, hydroxyl or alkyl,

D0118] When the substituted substituent includes a straight chain group, the substitution can

occur either within the chain (e.g., 2-hydroxypropyl, 2-aminobutyl, and the like) or at the



i nperm ssi ble substitution patterns (e.g., nethyl substituted with 5 luoro
groups). Such inperm ssible substitution patterns arc well known to the
skill ed awDi2eBMM609300122) " Car boxy-protecting group” re @eC3/EpPeoa/o6ssbonyl
group which has been esterified with one o the commonly used carboxylic
acid protecting ester groups enployed to block or protect the carboxylic
acid unction while reactions involving other functional sites o the
conpound are carried out. In additionjya carboxy protecting group can be
attached to a solid support whereby the conmpound remai ns connected to the
solid support as the carboxylate until cleaved by hydrolytic methods to
rel ease the corresponding ree acid. Representative carboxy-protecting
gr oups chyisltergenusde- zeﬁaﬂnﬁlf‘é’ﬁtﬁ‘l?k%rﬁ‘r‘é@ﬂﬁ?’@l angdbn by | Sﬂmlﬂ‘é‘%‘i AEIsEts | ke.

asymrotPt e yRuseepERERE R BRSBTS B PR ERIBALES | ¢t o

car bon pat-an®agan result in the conpounds o the invention conprising

m xtures o stereoisoners at a particular asymetricall y substituted carbon
at om orf0& 18] ﬁgﬂwsmbﬁ@@i stbmvise, A momaasiabure of abehiventihet arcawt exbiaitlt es o
enantio as, enantioners o the con dsothe V. are
el uadat hEn gt fRanenEn b e pE e T Reial R bRk RSBy O

used hepelfahenasidfiihnedadht Beint MP :ﬁ@m&%ﬁﬁ ‘FRecammmadad i k&i@ﬁm@ﬂit Sectl on E
Fundanental Stereochem'stry," Pure Ap g Chem 45:13-30, 1976. The terns a
and b arkoeyiptoyedl orfers tghqpaeip (ke (W@{mfef}corrpounds The a- 5| de o the

re ere is,that side |es at the
| ower - R0 dcisiE brgheoh oL Bl O pirde BhF ARG RRE b BRlertE ge o
the re QLane&s &lﬁ%c@&% @S aedbR 18836 BlAbattohk. @hﬁg Bhaber pahegk ghat this
e di®rs fromthat fx gyc lic “st ereoparents, "ex" means "bel ow
t he pI aneadalbridvde mhmuabﬁﬂﬁmtzm ot bHurietst 0F0 DIh@xst Breﬁm*rtal cangpobnds of
configurati on as used herei re as " Cheni cal Abstracts
 mdex BT A ATl A r i 20550 GO0y AT ST o
term " pRALAREEW 'h‘}@(% 4 M]OFEQE]%PE%‘%Q’&I%&@‘LE‘I? 200 <§1de‘f0$1 b QIOBDQ”HRQJ&%&Q&}}@&L deor
al kal i ne earth t's o compounds o the invention. These salts can be
pr epar etk mmzﬂtrtnwduﬁer g b el dmm;a:lumlsn)ﬂ Atroin (a‘n‘dn@amxﬂm@fatﬂmim ht?h‘@m
conmpounds, 0

r separ at el reacting the base or a unct Wi, t
sui t abl’ é’%ﬁ@éﬁ@ dBimw Hbiﬂ@é% r esuget ‘dfntg% nygeEen %@%‘él&f‘? &ffewmu D ostl i

invention have a molecular weight between 350 and 400 Daltons.

[00121] Similarly, it is understood that the above definitions are not intended to include
impermissible substitation patterns {¢.g., methyl substituted with 5 fluoro groups). Such
impermissible substitution patterns are well known to the skilled artisan.

{80122} “Carboxy-protecting group™ refers to a carbonyl group which has been esterified with
one of the commonly used carboxylic acid protecting ester groups employed to block or
protect the carboxylic acid function while reactions involving other functional sites of the
compound are carried out, In addition, a carboxy protecting group can be attached to a solid
support whereby the compound remaing connected to the solid support as the carboxylate until
cleaved by hydrolytic methods to refease the corresponding free acid. Representative
carboxy-protecting groups include, for example, alkyl esters, secondary amides and the like.
[00123] Certain of the compounds according to Formula (I} comprise asymmetrically
substituted carbon atoms. Sach asvmmetrically substituted carbon atoms can result in the
compounds of the invention comprising mixtures of stereoisomers at a particular
asvmmetrically substituted carbon atom or a single stereoisomer. As a resulf, racemic
mixtures, mixtures of enantiomers, as well as enantiomers of the compounds of the invention

are included in the present invention. The terms “S” and “R” configuration, as used herem,



Representative salts include, but are not limted to, the oll ow ng:
acetate, adipate, alginate, citrate, aspartate, bcnzoate, benzenesul bnate,
bi suHat c,wbubywmbss9 canphorate, canphoreul fonate, di gl uPOmALPR009/065861
cycl opcnt ancpr opi onat e, dodecyl sul ate, ethanesul bnate, gl ucoheptanoatev
gl ycer ophosphate, hem -sul atc, heptanoatc, hexanoate, umarate,
hydr ochl ori de, hydrobrom de, hydroi odi de, 2-hydroxyethanesul onate,
|l actate, naleate, nmethancsul onate, njgotinate, 2-napthal cncsul bnate,
oxal at e, panpate, pectinate, persulfete, 3-phenylproionate, picrate,
pi val ate, propionate, succinate, sul ate, tartrate, thiocyanate,
p-tolucnesul onatc, and undecanoate. Also, the basic nitrogen-containing
gr oups acas dednegflizt SmildBACW AR “Reetmageditionator Sewydn hdivundesentaluch as met hyl
ethyl, .propyl, . and butyl cg,llori de ,3 oni.des,,. and “i.O,didﬁi,?,S',\ di al kvl. sul ates
i ke dStER pisietHys Aogh SE ‘,gglxﬁ“ bl |S“J§E‘?““§t%%‘§ 8‘?%@“833%‘* ¥al i des
such %ol 36%liond Skl cdBfdAlY] ThERMRIE AALREDOLIACS, 1bf 9l deanRAd
i odi des;nggr'éml}% ! héF% Yes ﬁL!llE\e"b‘e#zyl‘i ang phenet \"yF rom} es, and ot hers.
Vat er e @tfersd butisliaeor lidiss frriswbh munpreocilpisticar &tokesubbytuelit &iingdn the00125)
Exanpl es o acids that may be enployed to orm pharmaceutically acceptable
aci d adopasitenidsal the efeeangaslasp ety ssherybh fescapioasitabor ] de sekidratthiaei d, sul
uri ¢ acid and phosphoric acid and such organi¢ acids as xai{i c..aci d,
mal ei ¢ USREC ST PRENBAUT YIS e R Bl WED o oo el HE PLik Mibas
addi ti gp, zal ?Ib%ﬂl%%rﬁﬁﬁr@ﬁsg&@r% feinSblabld gLL{053ﬂ§urt{iGa§ixs fak Dada HevQh akd @n and
purification o the coﬁ‘pound, or separately by reacting carboxylic acid
noi et i dsfinddttly ths b habicel Masecs dokexdsuitihe Alpperdx i 'dayaragaalholiat &9%1
bi carbonate o a pharnpceutically acceptable nmetal catiqn or w th ammoni a,
or an &Yadl GQWF%W‘?%‘L g@é%‘ﬁbld?}?%i‘wﬁg?{ ‘-‘-"é‘r""sf/“?&ﬁ’?‘ﬁ%&s PFFg ’-‘F‘r’&b@ﬁt“?&tgmcy
accept gblie. salts. LG UGG o00s AlkndtQls bt ML LAnES. FALL S RAPE%:-QRrdihe
al kal i qalhgwa%lga'ﬁtf ne eza&r‘twaﬁ%t)a‘f sn?ptsuch as S0 Pu‘rﬁ‘ F&t‘hi"UmL pot 's@i l}’m
cal ci uma site@RRSI thefinglisvhatunnand phetisicaing dfhise ddnkgeunds owsl kerasatelgnéonng
ammoni um_quaternary amoni um and ami ne cations, |ncluding, but not
i mi t edhapsapning tnctiprs Witk SWADENSRSIIG BT IPBRARKACHYMARAD APRRTIYEBE hy| ani ne,
di met hyl am ne, . tripgethyl.angpe,. triethylam ngy ethyl anine, .and Lhe Like.
aner RepreREHs e RS A BN AT RoflY RRNEwaBR bl 07 o1
sal t s i:aekd)derdtart Bylzamk Nesnzeidyfanadbroitae, heib@namhamonas, di et hanol am ne,
camphorsulfonate, dighsconate, cyclopentanepropionate, dodecylsulfate, ethanesulifonate,
glucoheptanoate, glveerophosphate, hemi-sulfate, heptanoate, hexanoate, fumarate,
hvdrochioride, hydrobromide, hydroiodide, 2-hvdroxyvethanesulfonate, lactate, maleate,
methanesnifonate, nicotinate, 2-napthalenesulfonate, oxalate, pamoate, pectinate, persuifate,
3-phenylproionate, picrate, pivalate, propionate, suceinate, sulfate, tartrate, thiocyanate,
p-toluenesulfonate, and undecanocate. Also, the basic nitrogen-containing groups can be
guaternized with such agents as alkyl halides, such as methyl, ethyl, propyl, and batyl
chioride, bromides, and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamyl
sulfates, long chain halides such as deeyl, Tauryl, myristyl, and stearyl chlovides, bromides and
iodides, aralkyl halides like benzyl and phenethyl bromides, and others. Water or oil-soluble
or dispersible products are thereby obtained.
{00125] Examples of acids that may be enwploved to torm pharmaceutically acceptable acid
addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and phosphoric
acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid, sucemnic acid

and citric acid, Basic addition salts can be prepared in situ during the final isolation and

purification of the compound, or separately by reacting carboxylic acid moteties with a



pi perazine, and the like. [00126J The term "pharmaceutically acceptable
prodrugs" as used herein re ers to those prodrugs o the conpounds o the
present iwoentwmwm3hi ch are, within the scope o sound medirEekoogoessaent ,
suitable for use in contact with the tissues o humans and | ower ani mals

wi t hout undue toxicity, irritation, allergic response, and the |iKke,
commensurate wth a reasonable benefit/risk ratio, and e ect ive or their
intended use, as well as the zwittcrijonic forms, where possible, o the
conpounds o the invention. The term"prodrug” re ers to conpounds that are
rapidly trans orned in vivo to yield the parent conpound o the above

formul a, or_ exanmp adroly5|s i n blood, such ag an ester, prodr 9
t hor ouHaRlE @éfi?s%‘%ﬁb ihs Iydiovidgetrtdenaly iieirbonple ofgphagnacgucally cogptagTy ugs

as Novgéms abnfﬁ{%éan@éﬁ&%{ﬁm 'g‘ﬂgr%xem%? 'slé&\é?‘%v\%' ﬁ%‘g’%{% gxe'(g d.). Arerican

"Bi orever lrers’in si‘gn, "

Phar ne@gedhicalicARSRedaitiloflts Fﬁ&ﬂ@&ﬁbﬂt dre essimitaBié, chiohhbacidbh cliv s&kzﬂi
i ncor porated herein by reference. £00127J | n_enbodj ments, a pharnaceuti cal
conposindiadialise corluimaty sichire spHyBR oI cRsprigbsalgimp SRagsRHrFRceut i cal

comons iR FE RN ALIRERULE AL SATRANSIGAN-A-PIALIRGRHL LSl | Y

e 1 T'st conponent “i's according to Formul a

(1) (00128 c/fors, istiRtRel Banet hmtta@t(mxﬁ@tm,uahaﬁm&ﬁuﬁmﬁ;ahwﬂaccept abl e salt,
or prodrug thereo , wherein (00129) Ris selected fron1the .group conS|st|ng

0 (oo1@@}@9@@%@@&@@@pﬁfhxiwem@yjm(eﬂ)v Hainegametpbmse)rigdylagyd oxyl , (00133)
(4) C

() R e pt BRE Ot b @y HI0RE Bhiels G (07 o b paf00136)

addition salts include diethvlamine, sthylenediamine, ethanolamine, diethanclamine,
piperazine, and the Hke.

[00126] The term “pharmaceutically acceptable prodrugs™ as used herein refars to those
prodrugs of the compounds of the present invention which are, within the scope of sound
medical judgment, suitable for use in contact with the tisswes of humans and lower animals
without undue toxicity, irvitation, allergic response, and the like, commensurate with a
reasonable benefit/risk ratio, and effective for their intended use, as well as the zwitterionic
forms, where possible, of the compounds of the invention. The tenm “prodrug” refers to
compounds that are rapidly transformed in vivo to yield the parent compound of the above
formula, for example by hydrolysis in blood, such as an ester prodrug. A thorough discussion
is provided in Higuchi, T., and V. Stella, “Pro-drugs as Novel Delivery Systems,” A.C.S.
Symposium Series 14, and in “Bloreversible Carriers in Drug Design,” in Edward B. Roche
(ed.), American Pharmaceutical Association, Pergamon Press, 1987, both of which are
incorporated herein by reference.

[00127] In embodiments, a pharmaceutical composition according to the invention comprises
a first pharmaceutical component snd a second pharmaceutical component in a
pharmaceutically acceptable carrier. The first component is a compound according to

Formula (D)



(00137J (8) am no or substituted am no,
unsubstituted aryl,

al kynyl ,

(00139) (10) substituted or

(6) substituted or unsubstituted C5-C7 cycl oal kenyi ,

substituted or unsubstituted aryl,
and (00150) (9) substitut ed or
Rb is selected fromthe gri&dp con€isting o |00152] (1) substituted

I (2) substituted or unsubstituted

het er oaryl ,
[ 00151]
or unsubstitutcd C3-C7 cycl oal kyi, |
C5- C7 cycl oaJkenyl ,
(4) substituted or
unsubstituted hcterocyclyl; and

am no, then Rb is not phenyl,

4- hal o- phenyl .
Pre erably,

the first co gq A
particul ar enbodi nents, the first conponent
according to orrmula (la) [00161] or a tautoner,

or prodrug thereo ,
[00128] or a stereoisomer, tautomer, phannm.eutxmll} acceptable salt, or prodrug thereof,

sal t,

wherein

Ed or u
aRd

[00154] (3) su
unsubsti t ut ed

wherein R R*

[00129] R® is selected from the group consisting of

100130} (1)
{00131] (2)
[00132] (%)
[00133] (4)
[00134] (5)
{00135 (6)
[00136] (7)
[00137] (8)
{00138 {9)
106139 (10)
[00140] (11)

hydrogen,

halogen,

hydroxyl,

3-Cy alkoxy,

thiol,

3-Cy alkylthiol,

substituted or unsubstituted C1-C6 alkyl,
amino or substitoted amino,

substituted or unsubstituted arvl,
substituted or unsubstituted heteroaryl, and

substituted or unsuhstituted heterocyelyl;

[00141] R is selected from the group consisting of

[00142] (1)
{00143] (2)
001441 (3)
[00145] (4)
[001486] (5)
100147} (6)
[00148] (7)
{00149} (8)
[00150] (9)

hydrogen,

substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted €2-C6 slkynyl,
substituted or unsubstituted C3-C7 cycloatkyd,
substituted or unsubstituted C3-C7 cycloatkenyl,
substituted or unsubstituted arvl,

substituted or unsubstituted heteroaryl, and

substituted or unsubstituted heterocyelyl:

(0013S] (9) substituted or

unsubstituted hcteroaryi,
and (001480 2010l06d938ubsti t uted or unsubstituted heter ocyeCyEr2¢004d38i)
selected fromthe group consisting o (00142) (1) hydrogen,
substituted or unsubstituted Cl1-C6 al kyl,
unsubstituted C2-C6 al kenyl,
(00146|

(00143) (2
100144] (3) substituted or

(00145] (4) substituted or
(5) substituted or

unsubstituted C2-C6
ubstituted C3-C7 cycl oal kyl,
| 00148] (7)
(00149] (8) substituted or unsubstituted
unsubstituted hcterocyclyl;

ubstituted aryl,
00156] (5) substltuted or

4- al koxy- phenyl,
a HER2 i nhi bitor.

is a HSP90 i nhi bitor conpound
phar mgceutical ly acceptable



and Rb are as previously de ined or Formula (1) and with the proviso that
when R* is amno, then Rb is not phenyl, 4-alkyl-phenyl, 4-al koxy-phenyl,
or 4- hal owphorwde093p00162] I n some enbodi nents o the conmpoumP2009/06336mul a (1)
or (la), R* is hydrogen. [00163] In other enbodinents, R' is substituted or
unsubstitutcd Cl1-C6 al kyl. [00164] In sone enbodi nents, R' is Cl-C6 al kyl
or halo Cl1-C6 alkyl. In sone such enbodinents, R* is nethyl. [00165] In

sonme enbodi nents, Rb is aryl or hetemgaryl. In some such enbodinments, Rb is
sel ected romthe group consisting o phenyl, pyridyl, pyrimdinyi,
pyrazi nyl , indonI, t hi azolyl, and thicnyl, each o which can be substituted

or unsubstitu hi some aspects, the invention provides conpounds wherein
t he af BP&MHNRT @rfé@cﬁé fgmp s Lraecostisats $lut ed with substituted or
unsumé’é}hgﬁlgg‘}arygﬁ;‘?“ﬁ}‘%g ?%Ig%&{% tggrmugsggal}hhqt ed heteroaryl. h other

aspect gro $t tut In still other aspects the
Rb grogjmsqr oy subsgublied ovidhdibliara C3.a7 stdibdikahher aspects, the Rb groups
are substituted with al kyi, haloal kyl, al koxy, and hal oal koxy. In sone
aspect Bo1sHe(3Ro grwbﬁsuwdei sobbsitEtedini t h met hyl. In other aspects, the

Rb groups_are substituted with 166 In other enmbodinents, Rb is
sel ect%lﬁﬁo?ﬁ)t he “@‘%’EMB“ 8ﬁ§1§’f’f"ﬁ§&8)%ffb£ﬁt‘ ‘t¥it%d aryl, substituted
heterot’mk | ¢5ySubsibly é@o?@ﬁsﬁ!&%ﬁ%hhcﬁﬂ%&]‘v@ uhgd C3-C7 cycloalkyl, and
substi -C7 cycloal kcnyi, wherein said aryl, heterocyclyl,

het er ofy57] (\E&h@?@ pryreisodik yien &N db &iﬁm@?thczyﬁF oalck ehgryl,i4sal k‘él‘}é@ﬂﬂd*ﬁ’ om t he
group consi st | n]g 0 pyrral y| phenyl, pyridyl, pyrazinyl, pyrimdinyL,
pyr i daglkesa-phasy ékﬁ@‘[“iﬂ?w azolyt, triazol yI nmdol yl , oxadi azol c,

t hi adi @?Lﬁnwtﬁq{}x d ug%t%}{ inyzH 1S QL ]IQI [ nyI i soxazol yl, oxazolyi,

t hi azo crid pyrro |d|nyI t hi enyi, cyd ohexyl,
CyC|0pﬁmMS¢]Pﬁ%ﬁ@ﬁemﬁﬁﬁbaL&mgo@y@knﬂﬁﬂgenmmhmhnrsone aspects, the a
orementi oned groups are substituted with o to two substituents selected
fromt H@ o ohw%wémsmw@u@efﬁam fixgf R%‘st@pncaq fkwﬂbl’é‘f‘r% THRDIt deRefho,

hal oal k fd f€£&§kﬁ? 1 001673 In some enbodi mnents, R is selected rom
t he gr6 é%% st I'ng ‘o hydrogen unsubstitutcd al kyl, and substituted

al kyl . In some such enbodi nents, s selefted rom t he group consisting o

met hyl, ethyl, allyl, 3-nethyi -but yl , andyi sobutyl. In other enbodi nents,

(Ta)
[00161] or a tantomer, pharmaceutically aceeptable salt, or prodrug thereof, wherein R, R,
and R are as previously defined for Formula (1} and with the proviso that when R" is amino,
then RY is not phenyl, 4-alkvi-phenyi, 4-alkoxy-phenyl, or 4-halo-phenyl.
[00162] In some embodiments of the compounds of Formula (1) or (Ia), R is hydrogen.
[00163] In other embodiments, R" is substituted or unsubstituted C1-C6 alkyl,
{00164} In some embodiments, R* i3 C1-C6 alkyl or halo C1-C6 alkyl. In some such
embodiments, R” is methyl.
[00163] In some embodiments, R is aryl or heteroaryl. In some such embodiments, R"is
sefected from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl, indolyl,
thiazolyl, and thienyl, each of which can be substituted or unsubstituted.  In some aspecis, the
invention provides compounds wherein the aforementioned R® groups are substituted with

substituted or unsubstituted aryl, or substituted or nnsubstituted heteroaryl. In other aspects



Ris selected fromthe group consisting o hydrogen, benzyl,

| - {4- met hoxyphenyl )ethyl, nethyl, 3-armopropyl, and

2- met hyl -wormroplsadspnopropyl . In still other enbodi nent, PRTIEP2009A6I36EN.
[00168] I n another enbodinment, the
2-amrio-7,8"hydro-6H pyrido[ 43-d] pyri m di n-5-<>ne conpounds have the
ormula (Il) ;(00169] or a stereoi soner, tautoner, pharmaceutically
acceptable salt, or prodrug thereo , swherein [001701 nis Oor | , (00171)
wherein R* is selected romthe group consisting o (001721 (I) hydrogen,
(00173) (2) hal ogen, [00174] (3) hydroxyl, [001751 (4) C1-C al koxy, (001761
(5) thiolh [00177] (6) Cl1-C alkylthioU (00178] (7), substituted or

unsubsthe RiwedipCa-sghstghied iwith lobd 7ig)stiflghcaninvsisdhe BUBEHPS tecddAiftHd, [ 00180]

(9) substituted or,.upsubstitutedsaryl . [00181]1 ¢10) thlutedor .
nbubsti b’ e sk BIRU RPN NEBo Biodps ol 2R dthel M BRI b By e
het er ogMaWaikok 00183 rde WREASITHe R’ h®upehectpghitdiedwith hect@y o lipobonsisdti,ng 0

[ 00184] %é) hydr ogen, [00185] (2) substituted or unsubstiruted Cl-C6 al kyl,
[ 00186He R3 Rraph gte ubstdted withnseibexy.t ut ed C2- C6 al kenyl, [001871 (4)

S TR R bRl SR . o

C5- C7 gyehifalikeRYdoyelyt, substituted heteroaryl, substituted C3-C7 cycloatkyl, and substituted
C3-C7 cycloalkenyl, wherein said aryl, heterecyelyl, heternaryl, C3-C7 cycloalkyl, and C5-C7
cycloalkenyl is selected from the group consisting of pyrrolyl, phenyl, pyridyl, pyrazinyt,
pyrimidinyl, pyridaziny, pyrazolyl, inidazolyl, triazolyl, indelyl, oxadiazole, thiadiazole,
faranyl, quinolinyl, isequinolinyd, isoxazolyl, oxazolyl, thiazolyl, morpholino, piperidingd,
pyrrolidinyl, thienyl, cyclohexyl, cyclopentyl, cyclohexenyl, and cyclopentenyl. In some
aspects, the aforementioned groups are substituted with one to two substituents selected from
the group consisting of halo, alkexy, alkyl, amino, atkylamino, haloallyl, and haloalkoxy.
[00167] In some embodiments, R is selected from the group consisting of hydrogen,
unsubstituted alkyl, and substituted alkyl. In some such embodiments, R is selected from the
group consisting of methyl, ethyl, allyl, 3-methyl-butyl, and isobutyl. In other embodiments,
R is selected from the group consisting of hydrogen, beazyl, 1-(4-methoxyphenyhethyl,
methyl, 3-aminopropyl, and 2-methyl-2-morpholinopropyl. In still other embodiment, R is
hydrogen.
{00168} in another embodiment, the 2-amino-7,8-dihydro-6H-pyrido{4,3-d]pyrimidin-3-one

compounds have the formula (I

{n



[00190] (7) substituted or unsubstituted aryl, [00191] (8) substituted or
unsubstituted heteroaryi, and (00192) (9) substituted or unsubstituted

het er ocycWol20100080893 J wherein when nis 1, X is C Y | SCUEPR@OI0665i ti on

i ndependently selected fromCQL and N, and Z is selected from CR2 and N
with the proviso that no nore than 3 Y and Z groups are N, and[ 00194]
wherein when nis 0, Xis Cor N, Y is at each position independently
selected fromCQL, N, N@, 0, and SSwth the proviso that no nore than 4 X
and Y groups are N and NQ2 and no nore than 1 Y group is S or O f00195]
wherein QL is at each position independently selected fromthe group
consisting o (001% (1) hydrogen, |0019h {2) hal ogen, [00198) (3) .

subst | QRIBA] 6F AGIEBEIITPEaer, phamgerylically oerepigbleEalt wsedrie dresdlor
unsubsti‘_}tbut.ed C2-C6 al kenyl, [00200] (5) substituted or unsubstiruted C2-C6
al kynyl™*“{"0b201] (6) substituted or unsubstituted C3-C7 cycloal kyl, [00202]
(T) subggivbptadoek junsubstituted Co-C7 cycl oal kenyl, [00203] (8)
substituted or unsubstituted aryK [00204] (9) substituted or unsubstituted
het er 0&06A71} 08208 R" (s16jectdtsm Higtmauioronghsudsat i t ut ed hei crocyctyi, [00206]
( 11) %sl%ty)ted %}_ur)l,;substituted am no, [00207] (12) -OR O -SR3, [00208]
(13) -th) O copPHORE O N(R 3, -S(OR3, -S®2R3, or -S2N(R3) , [00209]
(14) -%{1@35{2}-N(}%&)Q,9R 3, or -N(R*SO 2R3, [00210] (15) -CN, and [00211]
(16) -NO 2; |00212] wherein @ is at each position independently sel ected
from t HReIFdbuUP) conbidtkylg o

[00175] (4)
[00175] (5)
1001771 (6)
1001781 (7)
00179} (8)
[00186] (9)

(60181 (1M
j00182] (11)

C4-Cs alkoxy,

thiel,

Cy-Cy alkylihiol,

substituied or unsubstituted C1-C6 alkyl,
amino or substituted amine,

substituted or nnsubstituted aryl,
substituted or unsubstituted heteroaryl, and

substituted or unsubstitated heterocvelvl;

{00183} wherein R is selected from the group consisting of

{60184} (1)
{00185} (2)
{00186} (3)
[00187} (4)
[00188] (5)
[00189] (6)
[00190] (7
{00191 ()
00192} (9)

hvdrogen,
substituted or unsubstituted C1-C6 atkyl,
substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C5-C7 cycloatkenyl,

substituted or unsubstituted aryl,
substituted or unsubstituted beteroaryl, and

substituted or unsubstituted heterocyelyl,

: . . . f e NF i ‘ P ey . {
[00193] wherein when nis 1, X is T, Y is at each position independently selected from CQ
and N, and Z is selected from CR” and N with the proviso that no more than 2 Y and Z groups

are N, and



[00213] (1) hydrogen, [00214] (3) substituted or unsubstituted C -C al kyl,
[ 00215] (4) substituted or unsubstituted C2-C6 al kenyl, 100216] (5)

substi t utwa 20r0/0sosabst i t ut ed C2-C6 al kynyl, [00217] (6) pewhpbooosisdl or
unsubstituted C3-C7 cycloal kyl, [00218] (T) substituted or unsubstituted
C5- C7 cycl oal kenyl, [00219] (8) substituted or unsubstituted aryl, [00220]
(9) substituted or unsubstituted heteroaryl, and [00221] (10) substituted
or unsubstituted heterocyclyl; (00222]z4wherein R2 is selected fromthe group
consisting o (00223) (1) hydrogen, (00224) (2) hal ogen, (00225] (3)
substituted or unsubstituted O -C3 al kyl, and (00226J (4) -OR, -SR3, or
-NHR 3; | 00227) wherein R3 is at each position independently selected rom
the grl90p9Howkersin weenon (adbiaz*s)f ey ‘hydzrtég'éhpwfa@22@3136(1@5“?%@5%’%?@ $OBY or

unsubsg.jk C ()3)31 Ut 1SUbst d C2-C6
al keny{‘b L%%ng)Ol(‘% :’a‘l ‘?V %&“ﬁ r&nsﬁsﬁqﬁﬁ ?g%}%gﬁ%&igg?%ﬁﬁé &%0232]
(5) sugﬁgtgctiﬁt)@c{h@mmu@sislqmﬂ(ed C3-C7 cycl oal kyl, (00233) (6) substituted
or unsubstituted C5-C7 cycloal kenyl, 100234] (7 substituted or

unsubsiiti 93] euham(;} 100285 pogighs sudssendentie seleted fiembhy Zoup senseingdar y| |

and (0@‘%?5283 laln tltut ed or unsubstituted heterocyclyl, (00237) wth the
provis t 98 ani no, then X, Y, Z, and n t oget her do not orma

phenyl gﬂf@ It@;l -ph%myjm 4- al koxy- phenyi, or 4-hal o-phenyl group. (00238] In
ot her errbo i ments, the first pharmaceutical conponent o the invention is

[00198] (3)
[00199] (4)
{00200} (5)
{00201] {6)
{00202] (7)
[00203] (8)
[00204] (9)

substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C2-C6 atkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted C3-C7 cyeloatkyl,
substituted or unsubstituted CS-C7 cycloalkenyl,
substituted or unsubstituted aryl,

substituted or unsuhstituted heteroaryl,

[00205] (10)
[00206] (11)
[00207] (12)
[00208] (13)
{00209 (14)
100210} (15)
(00211} (16)

substituted or unsubstituted heterocyclyl,

substituted or ynsubstituted amino,

-OR? or -SR?,

-CIOR?, ~CORY, -CLOMNRM. -SIORY, -SOR’, o1 -SON(R ),
QCIOIRY, -NERHCIORY, or -NERHSOR,

~CN, and

~NOz;

[00212] wherein O is at cach position independently selected from the group consisting of

[06213] (1)
[00214] (3)
{00215] (4)
{00216} (5)
{00217} {6)
[00218] (1
[00219} (8}
{60220] (9)

(00221} (1)

hydrogen,

substituted or unsubstituted C1-C6 alicyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 allkovnyl,
substituted or unsubstituted C3-C7 eycloalkyl,
substituted or unsubstituted CS-C7 cycloalkenyl,
substituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl, and

substituted or unsubstituted heterocyelyl;



descri bed according to ornula (Ha): (00239] or a tautoner, pharmaceutically
acceptable salt, or prodrug thereo , wherein R*, R X, Y, Z, and n are
previ ouslwoadefowessor ormula (H) and with the proviso tirat/BrR@9/06886i S

am no,then X, Y, Z and n together do not forma phenyl, 4-alkyl-phcnyi,

4- al koxy- pbenyl, or 4-hal ophcnyl group. [00240] In sonme enbodi ments when n
is 0, Xis C and Y adjacent to Xis not O [00241] In sone enbodi nents o
the conpounds o ormula (I1) or (lla),2sR1 i s hydrogen. |00242] hi other
enbodi ments, R* is substituted or unsubstitutcd C 1-C6 al kyl. [00243] In
sonme enbodi nent s, R* |s Cl-C6 al kyi or halo C1-C6 allcyi. In sone such
enbodi nents, R* is e g{ [00244] For the conpounds o Formula (1), (la),
EU), fﬂﬁg%l) whmmﬁserw ‘&iedéil@vﬁgtglfﬂm%bla'li%ﬂﬁ groups include aryl al kyl,

et er ogr, yc)] oal kyi al kyl, heterocyclyJal kyl, am noal kyl

al kyl a%%’ggll Etﬁ , d%é{ k%ﬂ“am noal kyI and sul onam )éoal kyl gr ou)p/)s. [ 00245]
Represmva&] Y8 ar yha1@g@ups i nclude phenyl groups. [00246] Representative
het eroaryl groups | nc"f ude pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

pyr azol@ﬂ‘?,‘:%j ol yi $ubqnm‘tiﬁlurm:ykuhsnswm h@‘ﬁlzxﬂwi andr anyl , oxazol yl, thiazolyi,
and thi en¥ r oups %00547] B‘§ e enbodi nent, one o Ql or Q@ is selected
rort?th@ Bhg“}aonsT@ " “éu tuted and unsubstltut ed phenyl,

subst i Bl I, & tgd

SuBSt e ISR RS R N A n SAUSULL PR BRI a0
un;ubsmﬂmgp@mdndohwg-ow@ubst| tuted and unsubstituted tniazolyl, and
substituted and unsubstituted thie 4 I n one enbodi nent, one o

or Q@ 1¥238] €&t ed FENIKRE Grow ”"’BB‘I‘\‘%‘-{ (s’fk % §] pi peridinyl, norpholinyl, o
PYr T Ol i iRaaNY Sy and:RBREH o ALY (hOPAT mhg pe enbodi ment, one o QL or Q2
IS sel m t he group consi s I'ng O cyc Xyl and cycl opentyl. [00250]
In one mn@m Rﬁpnt,u@ﬂﬁmﬁﬂQ&u@&ﬂﬁﬁnﬁﬁi@@iﬁﬁﬂ@dwron1the group consisting o

cyclohexeny and cycl opent enyl .
{00232} (5) substituted or unsubstituted C3-C7 cycloalkyl,
{60233] (&) substituted or unsubstituted C5-C7 eycloatkenyl,
[06234] (7 substituted or unsubstituted arvl,
{00235] (%) substituted or unsubstituted heteroaryl, and
60236} (9) substituted or unsubstituted heterocyelyl,
[00237] with the proviso that when R is amino, then X, Y, Z, and n together do not form a
pheayl, 4-atkyl-phenyl. 4-alkoxy-phenyl, or 4-halo-phenyl group.
[00238] In other embodiments, the first pharmaceutical component of the 1vention 13

described according to formula (a):

{Ha)
[06239] or a tautomer, pharmaceutically acceptable salt, or prodrug thereol, wherein RY R, X,

Y. Z. ancd n are previously defined for formula (I1) and with the proviso that when R” is amino,



[00251 1 In one enbodinent, one o QL or 2 is selected romthe group
consisting o substituted aryl, substituted heterocyclyl, substituted

het er oar ywo 2810080930 ut ed C3- C7 cycl oal kyi, and substit ut @dTEP2609/065861
cycl oal kenyl, wherein said aryl, heterocyclyl, heteroaryi, C3-C7
cycl oal kyi, and C5-C7 cycl oal kenyl is selected romthe group consisting o
pyrrolyl, phenyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, pyrazolyi,

i mdazolyl, triazolyl, indolyi, oxadl zol e, thiadiazole, uranyi,

qui nol i nyl, isoquinolinyl, |soxazolyl ‘oxazol yl, tniazolyl, norpholi no,

pi peridinyl, pyrrolidinyl, thienyi, cyclohcxyl cycl opentyl, cycl ohexenyl,
and cyclopentenyt | 00252] In sone aspects, the a orenentloned groups are
subst i fheth &g Yzt hndnegetiet do nsiubst intphemt! s4-skiyepitead], Rrdkoxtvhdiegyloompd-boinsi st i ng
o hal o, alkoxy, al kyi, am no, al kyl am no, hal oal kyi, and hal oaCcoxy.
{00253?W¥W FHel-enbodi ment, one o QL or @ is selected romsubstituted and
unsubsiigh J n L&yl , substituted
and unL 5M§ ﬁh %ﬁéﬁg§ﬁ§ ghﬁ%ﬁ%ﬁﬁ?ggqgﬁ ﬁ%ﬁiﬁléﬁ%fg}gg ?%éEU|nollnyl

substi fnated &n@mwﬁﬂﬁmmmmmieﬁﬂﬁwbmmbmuhyﬁhnsu&&ﬂﬂumﬁh@ Eﬁd%uﬁsubstltuted
yrazol{%/}6 and substituted aqd unsubstituted uran I n s me aspects, the a

or enenti03Adld igeibeipamtadangiipdt ite EHESHUGG 9 WA s 1 g@b%’t ¥t uents sel ected
fromt B@ 9&]0910 s(coném dnggntg Egﬁig & 1@% K@y l%’(ﬁ* e rrL“{ A0 4 QJnlx(cygaﬁlgl i o

hal oal and er e |nents

select@ﬁh$mﬁﬂh@h§dgﬁ@ﬂchonS|stlng o (2 hydr oxy- et hyl am no) - pyra2|n -yl,
1H pyrazol -4-y | - met hyi -1 H pyr azol 1-nmet hyl - | Hpy tazol -4-yi
2- { 5- nEWR¢4L ﬁyxr thg pﬁmgwwdy.oé hgwwh {2, @hﬁﬁ}; ydHak ﬁ%ﬁ}‘ﬂ“‘m‘*e substituted alkyl’

2, 3-di net hox h
2 4- <: g&r‘*&?ﬁ%&%&i‘%b I@Hml h{%axgag) Lg %ﬂﬁ(ﬁ%ékr% é cin1glﬂnﬂgng%yar9 Wﬁfc}% : bhenyl |
2, 6- di pRiMindNG Qhﬂk&aﬁﬁhnoa&yﬁ%ﬁ @Gﬂfﬁﬁﬂh@ﬂm&& y?au;:@m nocar bonyl phenyl,

2- ar ai no- pyrlnldln 5-yl >2-chl or o- 4- met hoxy- pyrlnldln 5-yl, 2-chl oro- 5-

i uot o- [PR2HAGH Reﬁreydrxtatze@mwwmb}dt phendgraips- pyri di n- 3-yl,

2-chl o di n-4- 2- di .l uoro-3-net hoxyphenyl . 2-eth phe

2- et hob&'%ﬁ 5459%11%}/1“‘“ héimff’ﬁ}}r%“‘famr’r’é‘thr%x ‘b%gﬁyll‘%@ - By mSl JKV Wheny1,
2- luo ﬁﬁw}{’i‘?ﬁﬁ%l}} R{Wiﬂ»l gbnql}ﬁ‘a@fx%i%%Rh@%é({&he@zﬂmi@ ank! YRIESY 2roups.

met hyl 2- “l'uot ophényl,” 2- luoro-ryridin-3-y

2- hydr ﬁ)@;lﬁ'éjt hth&smla:t&mnmy&phmyﬂ@ @O is selected imm thg vump consisting of
substituted and pnsubstitated phenyl, substituted and unsobstitoted pyridyl, substituted and
unsubstituted pyrimidiny, substituted and unsubstituted pyrazingd, substituted and
unsubstituted indolyl, substituted and unsubstituted thiazolyl, and substituted and
unsubstituted thienyl.

[00248] In one embodiment, one of Q' or Q7 is selected from the group cousisting of
piperidinyl, morpholinyl, pyrrelidinonyl, and benzyl amino.

[00249] In one embodiment, one of Q* or Q is selected from the group consisting of
evelohexyl and eyclopentyl.

{00250] In one embodiment, one m"Q1 or Q‘? is selected from the group consisting of
cyclohexenyl and cyclopentenyl.

[80251] In one embodiment, one of Q' or QF is selected from the group consisting of
substituted arvl, substituted heterocyelyl, substituted heteroaryl, substituted C3-C7 eyeloalkyl,
and substituted C5-C7 cyveloalkenyl, wherein said aryl, heterocyelyl, hetercaryl, C3-C7
cycloalkyl, and C5-C7 cycloalkenyl is selected from the group consisting of pyrrolyl, phenyi,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazoly, imidazolyl, triazolyl, indolyl,

oxadiazole, thiadiazole, furanyl, qainolinyl, tsoquinolinyl, isoxazolvl, oxazolyl, thiazolyl,



hydr oxynet hyl phenyl , 2-isoquinolin-4-yl, 2-methoxy-5-tri

| uor onet hyl - phcnyl, 2-net hoxyphenyl, 2-nethoxy-pyridin-3-yl,

2- met hoxywpyniomeodsn- 4- yl , 2- met hoxy-t hi a2ol - 4-yl >2- et rgirmreovglossset
2-met hyi - pyri din-3-yl, 2-oxo-|”-di hydro-pyridin-3-yl, 2-phenoxyphenyi,
2-pyridin-3- yl, 2-pyrimdin-5-yl, 2-tri |uoronethoxyphenyl, 2-tri

| uot onet hoxy- phenyl, 3, 4-di met hoxyphenyl, 3, 5-di net hyl -i soxazol - 4-yl,
3, 6-di net hyl - pyrazi n-2-yl, 3- acetanhdophenyl 3- am nocar bony | phenyl,
3- brono- phenyl, 3-chl ot o- pyrazin-2-yl, 3- cyanophenyl, 3-
dinethylaninophenyl 3- ethoxy phenyl 3-et hyl - nethyl-rhenyl

3-thynyl -rhenyl, 3- 1uoro- hoxy- pyri di n- 2- Y o hen

| uor o- p?ﬁﬁ%ﬁmgZﬂyﬁmﬂ%ﬁﬁW%%ﬁ§§ﬁﬁh%ﬂﬁnPﬂ%ﬁﬁéﬁyP“‘?“Wézﬁé%? ﬁ@ﬁynéVbheny
3-nethQ mﬂ@% 3 met hoxy-ryrazui-2-yl, 3-nethyl-3H m dazo]

4,5-bJ IV met hyi phenyl , 3- met hyl - pyridin-2-yL, 3-tri

| uor orrﬁmgx%/ mbe;rm aspacth[the h&t%ﬁm%ﬁxhw %@bmyfiwe sébsBrdédmithoxny rpywol ni di n-2-yl,
4-am no-5 uoro-pyri mdin-2-yl, al or o- 2>5-di ni ct hoxy- phcnyi ,

4- chl ovehsgituchiyoriscioh éwm ihma;rmml x@n@stm trdehorikosy miehyraipReiianino,

4-chl o 4-d i luoto-2-nmetb.yl-phcoyl, 4-ethoxy-5-
| uor o- bg‘f‘%h dﬁ“ﬂhg %}/1“1’“4 et hoxy-pyrimdin-2-yl, 4-ethoxy- ryrimdin-5-yl,

4- et hyg{mzk BY £RZ8hHoBnht, ofs of WOK A% %Eﬁ&%%%ﬂwtumﬂmﬁ unsubstitated
| uot o- yl -phcnyl, 4- [uorophenyl, 4-ntthoxy-5- ntthyl - yr|

t ni di npgagit, ‘»ub%trtstcti@wupwhﬁ@ﬂumﬁl‘fw’lﬂ}h-‘vn’eﬁﬁ@ﬁ@'ﬁ@ilm‘iﬁ’%ﬁtﬁttél iy,

P e TRt S

5, 6-di %sﬂﬂﬁ%{f R @RLEda¥d pwﬁmﬁﬁcw adbbikarbeRnd %nﬁﬁmnmied fm anyl. In some
5- ani no- 6- et hoxypyrazi n- 2-yl, 5Zam no-6-netboxy-3-ncthyl - pyrazin-2-yl,

5- anln@qﬁxnemh@ﬁyupwnummﬁaﬂuykgmﬁmb@hmmdMAWAWEthMy&ﬁynmmm@ﬁﬂﬁ@b@ﬂom

5 chJor o- 6- met hox in-2->i,. 5-di net azin-2-yl,
- uor 1B Hawfvmé H@ﬁ*’%‘&‘?%o?%"}r amé}%%% ﬁﬁwq hﬁ%“’é{@h **53*( %11*83@0“

Iuoro | | (¥Tal g%} 5 sig £(2-

Lo O YOG it 51 )WDY comsisin o

| uor orrmditysh*s-law\im;dbhp@ayh -8: ﬁé@uyﬁewﬂl dimetBy inLp@pach] @mb-ﬁﬁwtazi hH2- yI

6- ct hoxy- pyra2|n 2-y 6-eth oxy py.r 6- h"orQ ri. din:
| uor o- PyFFCIdt-Hk 3- @Tm“é}»l“lﬁ?ﬂéﬂ"‘be o rnw é?"*(‘é’hﬁ%}f}h‘ok eWﬁf%W‘d’ﬁ%{no py

lez Ie'? hgxélxlh’ﬂ ugmnﬁeﬁgf(y 45%%¥i%kfyﬂ¥ﬁ¢§,zi.,@ d?{‘;ﬁ%t}ﬂﬁ%“ ﬁsﬁ%ﬁx{"q)ﬁy’}' DYLARIRs-2- Y1
yi am no- pyrazi n-2-yl ,

6- met h){)hetﬁ«}l’,rzﬂlciﬁh&ﬂy bsherdd, ang- Hkn:ﬁhg(i%ﬁfmﬂnin}-iyf, tz.ummhmwx):mymzu n- 2-
aminocarbonylphenyl, 2-amino-pyrimidin-5-yl, 2-chioro-d4-methoxy-pyrimidin-3-yl, 2-chloro-
S-fhuoro-pyridin-3-yi, 2-chloro-phenyl, 2-chluro-pyridin-3-yl, 2-chloro-pyridin-4-yl, 2-
difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yi 2-fluoro-3-methoxy-phenyl,
2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyt, 2-fluoro-S~methoxy-phenyl, 2-fluoro-3-
methylphenyl, 2-fhuorophenyl, 2-fluoro-pyridin-3-yl, 2-hydroxymethyl-3-methoxyphenyl, 2-
hydroxymethylphenyl, 2-isoquinolin-d-yl, 2-methoxy-S-trifluoromethyl-phenyl, 2-methoxy-
phenyl, 2-methoxy-pyridin-3-vl, 2-methoxy-pyrimidin-4~yl, 2-methoxy-thiazol-4-yl, Z-methyl-
phenyl, 2-methylpyridin-3-yl, 2-oxo-1,2-dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyridin-3-
vl, 2-pyrimidin-5-yi, 2-trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl, 3.4-dimethoxy-
phenyl, 3,5-dimethyl-isoxazol-4-yl, 3 6-dimethyl-pyrazin-2-yl, 3-acetamidophenyl, 3-
aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-pyrazin-2-yl, 3-cyanophenyl, 3-
dimethylaminophenyl, 3-ethoxy-phenyl, 3-cthyl-4-methyl-phenyl, 3-ethynyl-phenyl, 3-fluoro-
s-methoxy-pyridin-2-yi, 3-flucrophenyl, 3-flnoro-pyrazin-2-yl, 3-methanesulfonamidephenyl,
3-methoxyearbonylphenyl, 3-methoxyphenyl, 3-methoxy-pyrazin-2-yl, 3-methyl-3H-

imidazo{4,5-bpyrazin-3-y1, 3-methyiphenyl, 3-methyl-pyridin-2-yl, 3-



yl, and 6-tri luoroncthyl-pyridin-2-yl. (00255) In one enbodinent QL is
hal 0. (00256] In one enbodinent QL is alkyl. In sonme aspects, QL is nethyl.
(00257J Iwoanw/mndzedi ment, R2 is sel ected from hydr ogenpramikpPRaoonasséli n somnme
aspects, R2 is luoro. (00258] In one enbodinent, R2 is selected from al kyi.
In sone aspects, R2 is nmethyl. (00259] hi one enbodinment, R2 is selected
fromal koxy. In sonme aspects, R2 is nethoxy. [00260] In one enbodi nent QL
is OR3. [00261] In one enbodi nent, R3gzi.s selected fromthe group consisting
o nethyl, ethyl, i opropyl, cyclopentyl, and cycl ohcxyl. (00262] In one
enbodi ment, R3 is selected fromsubstituted and unsubstituted phenyl,
substltuted and unsubstituted thiazolyi, substituted and unsubstltuted

pyr i dwzﬂusmmhwﬂ@mhndm@ﬁgwgﬁ\timhtéul AyrdEehpRy-PaRE BTl $EreRr-and

unsubsti t ut ed rlmd 0Q2 e e R3 sel. from
the gr 1'1%\ 85“?{%1? orJ % 06%1%{11#&3 %Quﬂgﬁgggw n@“FiU(i A Hcﬁyl glReled.

2- pi pq{}&éhwh%émghT;*}thﬂDJE-FéHlQld ﬁyxﬁcﬁi}hw} 4aﬂﬁ1‘)&w~£%my tmcmipe-mmwm ct hyl .
{00264] In sonme enbodinments, Ris selected fromthe group consisti nlg o]
hydr o mmfsmﬁm 2yt Edthakkypbrimidier 25yl bsethony-eurmideyis-yly frodighrbHgaseo

nmbodi t.ed t h thyl
a1yl S5 gt 2BeR S b Sy AR aR b hEnE RS et e
f rom taﬂ@thglrﬁ%m@lﬁﬂsh§ mzﬁgth@xﬁﬁgxﬁnﬂﬁﬂﬂy heqam v. ﬂ\’ﬂﬁ'ﬂdﬁm boxyhempd) ct hyl
met hyl , 3<am nopropyt, and 2-nethyi-2-nmo tE ol'inop topyl. [00265] In

anot heryrentod- mbﬁtrncthﬂhgdweﬂmlvéﬂnfﬁb}'i P‘«@émﬁt‘! cﬁsmathﬁkml n-gpil4-perdidi-dvi ded
he second
NG

as the first co nhi
conmpondpyTiny 6‘@2%21} g’f’&‘gmg}aé? ol “ébh‘e 3"{“55?@%?? h‘:f}h“a}l i ﬁ“ ol %:’é’lﬁ Y accept abl e
salt, Q. REo0 ugd&uhﬁ!@@mﬂu%ﬂ Slethyl- Q%ﬁﬁb Wﬂ3&%&%3&1&1&0@%}&&1&1&@%@r‘“Om the

group consisting o [00269] (1) hydr ogen, |00269] (2) hal ogen,
chiora-4-methoxy-pyrimidin-2-yl, 3- dﬂmnﬁ@m@homap}: azin-2-y}, S-dimethylamino-6-
methoxy-pyrazin-2-vl, S-fluoro-2-methoxyphenyl, 5-fluoro-4-methoxy-pyrimidin-2-yi, 5-
fluoro-6-methoxy-pyrazin-2-yl, 3-fuoro-pyridin-2-yl, S-methoxy-pyridin-3-yl, S-methoxy-
thiophen-2-y1, S-trifluoromethyl-pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloro-pyrazin-2-yl,
G-ethoxy-pyrazin-2-yl, 6-cthoxy-pyridin-2-yl, 6-fluoro-pyridin-2-vi, 6-fluoro-pyridin-3-yl, 6~
hvdroxy-pyridin-2-yl, 6-methoxy-S-methylamino-pyrazin-2~-vi, 6~-methoxy-5-methyl-pyrazin-
2:¥1, -methoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-raethoxy-pyridin-3-yl, 6-
methylamino-pyrazin-2-yl, 6-methyl-pyridin-2-yl, S-amino-6-(2,2, 2-triftooroethoxypyrazin-2-
yl, and &-trifluoromethyl-pyridin-2-vi.
{60255} In one cmbodiment Q' is halo.
{00256 In one embodiment Q' is alkyl. In some aspects, Q' is methyl.
{00257 In one embodiment, R* is selected from hvdrogen and fluoro. In some aspects, R* i
fluotro.
[00258] In one embodiment, R is selected from alkyl. In some aspects, R? is methyl.
{00259] In one embodiment, R® is selected from alkoxy. In some aspects, R is methoxy.
100264} in one embodiment Q'is OR*,
[00261] In one embodiment, R is selected from the group consisting of methyl, ethyl,
isopropyl, cyclopentyl, and cyclohexyl.
[00262] In one embodiment, R is selected from substituted and unsubstituted phenyl,
substituted and unsubstituted thiazolyl, substitated and unsubstituted pyridyl, substituted and

unsubstitoied pyrazinyl, and substituted and unsubstituted pyrimidinyl.



100270] (3) hydroxyl, [00271] (4) Cl-C6 al koxy, [00272] (5) thiol, [00273]
(6) C-Qalkylthiol, |00274] (7) substituted or unsubstituted Cl1-C6 al kyl,
[ 00275] (WP 2amvaem30r substituted am no, [00276] (9) subgCriEre@d/ 065861
unbubstituted aryl,[00277] (10) substituted or unsubstitutcd hcteroaryl,
and {002781 ( 11) substituted or unsubstituted hcterocyclyi; 100279) R4 is
hydr ogen or substituted or unsubstituted Cl-C6 al kyl; (00280) R5 is
hydrogen, al kyl, alkoxy, or halo; [00#81 j each o R6, R7, Rs, and R9 are

i ndependently sel ected fromthe group consisting o hydrogen, alkyl, alkoxy,
hal o, substituted or unsubstituted aryl, and substituted or unsubstituted
het eroaryi; or |00282 a stereoi somer, tautomer, pharmaceutical |

accept Hﬁﬂ*é‘k &t ene t@ﬁbi @@Ftuﬁ tshreteated Trompthg WREHEORHEITHE Gha-a8 R éhen R is

h 4 al kyl
glmk Oxypmépdlﬂ EM f@@?%@im}f; ﬁthg %-;93%8%%%1%18 & %aﬁﬁg\%)g@%g{nqggﬁz .?i ag’ are

provi da@zas] thehd Shb&RRARERTS sclQRAGHIM Ol RokPeindiiBhg oPhalia@aeut i cal |y
acceptable salt, or prodrug ther eo , wherein R*, R4, R5, R6, R7, Rl, and

R9 ar euwbmietﬁﬂ@ﬂsd yand efhstisdednikilomsome gpaby t)miaﬁdﬂwﬁﬁ»ﬁi bh@ifﬁsﬁeé\ﬁﬂﬁ‘bfhphat

hyar og€iP 4PRYTmE Restyyl Srvindih, ZRous e A ShBRE e Lo Tl

hydr ogﬁm seE 9(9&5@13&‘1}"{9& éﬁﬂﬁ L@m@%wm SrogkR, ht&«:@ ubgtmmbeqﬂ«@ﬁmtﬂwbst ituted
C -C6 al kyi. [00287] “hi sone emnbodi nents, al kyl “or” halo C 1-C6

al kyl . nicﬂw&omnmuptvpehbmmmh*é 2R9mi19hn@:trh§y‘ﬂ (00288) In sonme enbodi ments o

the i nYi)(p’ jo Tn m%%i1&r%=mi%ii§t%&n?gf t]:chrc, e c&xggn %E\g)%gunas nsf ‘t@rmlﬁgﬁﬂ} are provided as

the first component, in combination with a HER2 inhibitor as the second component:

R® Q

(HI)
[00266] or a sterecisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereot,
wherein
j00267] wherein R® is selected from the group consisting of
[60268] (1) hydrogen,
{02691 (1) halogen,
F0O270] (3) hydroxyl,
[0271] {4) C;-Cq alkoxy,
[00272] (%) thiol,
100273} (6) Cy-Cy alkylthiol,
100274} () substituted or unsubstituted C1-C6 alkyl,
[00275) (8) amine or substituted amino,

{60276} (9) substituted or unsubstituted aryl,



hydr ogen, benzyl, |-(4-nmethoxyphcnyl)ethyl, nethyl, 3-am nopropyl, and
2-ntt hyi -2- norphol i nopropyi. In other enbodinenta, Ris selected fromthe
group comnspiogowsonet hyl , ethyl, allyi, 3-nethyl-butyl pcampomnobissy! .
(00289] In sone enbodinments, R5 is hydrogen or luoro. In sone aspects, R$
is luoro. J00290J hi sone enbodinents, R5 is nmethyl or nethoxy. | 00291] hi
sone enbodi nents, R7, R*, and RO arc each hydrogen. (00292) In sone

enbodi ments, R6 is aryi or hcteroarylygsubstituted with one to two
substituents selected fromthe group consisting o halo, alkoxy, alkyl,

am no, al kyl am no, hal oal kyi, and hal oal koxy. (00293) In sone enbodi nents
R6 is selected fromthe group consisting o substituted aryl and substituted
het er o¥8T7] (ier eisebsiting @rywméﬁduhem@koaﬁylmkk sel ected fromthe group

consi s any| rr.ol en |, pyrazinyl, pyrimdinyl,
pyri daltﬁﬁﬁgm “tﬁ/r az%IPQEXt“Fﬁf?;%\”}‘BF@}MﬁthF 2‘61”]9?/ i ndol yl , ~ oxadi azol e,

thi adi ﬁm*;sﬂ REUMIRBEIRY br sd20@kdd DUk Metivatd SOXABAIIWHI; oxa2"lyl, thiazolyl,
and t hi enyl h| sSone aspects, the a orenent ioned groups are substit ut ed

with oﬁ@:ﬁﬁ Rmm%sdb&&nLﬂbﬂléksg¢enhéd‘fron1the group consisting o hal o,

| k al kyl ; algk h kox |
ot her  BBH pshes Rpgk - & SeE 88 naBiend i eoR SR Se g Yapehongot] 11
( 2- hydﬁw%?(ﬁihyik@l 1&8*\* hB?U é‘tﬁaﬂf@e@’évm}l‘ﬁﬁsaﬂt&? A A ubsdrat@t Sy | -

pyrazol - 4-yl,
2 (5 nmslnynhmwfihémm‘z\ ydn) phenyl 2,3-di |uoro-phenyl,
2, 3-di net hoxy- phenyl, 2,4- di Iuoro- phcnyl, 2, dlﬂEthO

4- R

2, 4- di HRBAIXY SSHRCI R ria SO, ﬁgw‘gﬁawt%a& BeogRahiisalt o gre “‘4? Ee” toenyl |

2>6- di d bany koheny!
LR %P%w %@\\%&P{ ? Wﬁr?i%q%ﬁﬁrk ?ﬁg?ﬂyﬂld R d?érhﬂﬂ&aéhl ﬁﬁg RPREAR!

2- am no-pyri or o- Xy-pyrimdin- chI or o- 5-

| uor o- nyﬁh@hmﬁBvVh&ozyehhamo phcnyl, 2-chl oro- pyr|d|n 3 yI

2- chl or o- ‘{‘rl di n-4-yl, 2-di |uoro-3-net hoxyﬁ ! Phen yl,

2- ct holéwzg |hwmmnmmhwmFu@rrtpﬂsn%eftfﬁa&wﬁ ﬁi/imff‘?“*q*%’o%d‘% it hyl phenyl |

2- Iuotg-%)%pghyl phenyl, 2- | uorc~5-nethoxy-phenyl, 2- |uoro-5-ntthy
phcnyl SomRoen BOrophenyI 2- | uon> pyridin-3-yl,
2- hydr oxynet hyl - 3- net hoxyphergd_, 2- o

{Iila)
[00284] or a tautomer, pharmaceuatically acceptable salt, or prodrug thereof, wherein R, RY,
R, RY R, RY, and RY are as previously defined for formula (111 and with the proviso that
when R? is amino and R®, R”, R®, and R are hydrogen, then R” is not hydrogen, alkyl, atkoxy,
or halo.
[00285] In some embodiments, R” is hydrogen.
100286] In some embodiments, R* is substituted or unsubstinited C1-C6 alkyl.
(002871 In some embodiments, R is C1-C6 alkyl or halo C1-CH alkyl. In some such

embodiments, R" is methyl.



hydr oxyr net hyi phenyi, 2-isoquinolin-4-yl, 2-nmethoxy-5-tri

Juor onet hyl - phenyl , 2-nmet hoxyphenyl, 2-nethoxy-pyridin-3-yl,

2- met hoxywpyniomeodsn- 4- yl , 2- met hoxy-t hi azol - 4-yl, 2- et rgirmreonglossset
2-nct hyl - pyridin-3-yl, 2-oxo-1, 2-di hydro-pyridin-3-yl, 2-phenoxyphenyl,
2-pyridin-3- yl, 2-pyrimdin-5-yi, 2-triftuoronethoxyphenyl, 2-tri

| uor onmet hoxy- phenyl , 3, 4-di net hoxyphenyl, 3,5-dinethyl-isoxazol -4-yl,
3, 6-di net hyl - pyrazi n-2-yl, 3- acetanldgphenyl 3- am nocar bonyl phcnyl ,
3- brono- phenyi, 3-chl oro-pyrazin-2-yl, 3- cyanophenyL 3-

di met hyi am nophenyl, 3- ethoxy phenyi, S-ethyl - -nethyt phenyl,

3- et hynyi - phenyl 3- | uot o- nct hoxy- pyy i di n- 2- 3- Iuotophenyl 3-
| uor o- ﬂyﬁaﬁihxﬂmviﬁﬂ@th®m&né§ﬁhﬁﬁm@ﬁﬁd%pheﬁ?ﬁﬂiSwwﬁh%é&véaﬁﬁﬁﬁWEﬁﬁenyl

o L e
| uor O} ASEYRBGRYY. 1Roitiel ezh&%;fﬂ?&,ﬂﬁtm(d R trord Ry SHIE EORIYnPUT meitgi, n- 2- y1

4-am no-5- luoto-pyrimdin-2-yl, 4-chloro-2,5-dintthoxy-phenyl, 4-ch]oro- 2.
| uor o- nﬁmhyﬂﬁ A d o2 &mmﬁﬁm%9 5- nethyl pbcnyl 4-chl or o- pyri di n- 3-yl,
4-di h'or met hyl box or
4- et hoW”gi’/ ‘H‘Hﬁl“r}%@g‘ff‘“"ﬁn’ %’g‘"ﬁ%’? i Gﬁ“ b Vif%wélmg?‘ﬁy IRZ ﬁ}B‘fPazol 3-yl,
4 et h e A oyt i 3yl e

- - -y| - Xy-pyridi y
4- et hqxw}p}yﬂn ek ﬂﬂ’ﬂ@ﬁyinpmé e R ooxiyipyare maﬂﬂwdrc@exyl 4- et hyl - ph3i yl ,

4-met h yridin-2-yl, 4-ncthyl -p) rldln 3 idip- 1-
yl - pyr %5 hlpsgpye us‘mailﬂlpﬂ%t%owr VF 85tFtpan] wb‘*ﬁ@f) %ﬁﬁt{%r‘ﬂ?m Sben- 2- yI
o Am ekl Pﬁ)%l@{&@ﬁ'eg} thé §¥111p cﬁgagﬁ s GaBLASKY. oo Oﬁﬁzﬁé{'aﬂgéf&;ﬁgx'oy S

5- annD Tl Or 0- 4- 1 oet’hoxy- pyrim

5- cblohggﬁiqmbﬁpxgg@yéﬁaln 2-yl, 5-dincth>iarni no-6- nethoxy-pyrazin-2-yl,
5- | uat O 2- net hoxyphen Iuo O 4- net hoxy-pyrirai din-2-yl >5-
| uot o- §202PEh @yynwwab@%mgm; iR i selpoisk Somp g group consisting of substituted aryl and

di n- 2 ll\lbb?l Cﬁt h&?téXﬁIQyI;« %IILHI ?&il? ldl“vi?l di nag&x% m\g@gﬁ? ﬁ(‘%’l Mlli.rggz "n(A ‘ﬂl'sl;]‘ll%r ond

hyl - or o-

6- ct hO)&VﬁﬂMﬁ@ﬂd}ﬂU&dMﬁnnﬁ Qj‘-ThﬁX)jnﬁwmﬁil;ﬁﬂﬂn&lkwl ﬁwiddzﬁfyﬂ-pp’yfzb}\ﬂiltﬂmﬂrzyhi 6-
| uot o- pyridin-3-yl, 6- rOﬁg pyridin-2-y

6- met h&sazobi rr@asqiyu amhm} 40 gnwlm‘dn@f}%wn“sl ABRRA Y PRSI 2-vi

At i S R

| uor oethexykfiMieaRisBlednd from the group consisting of halo, alkoxy, alkyl, amino, alkylamino,
haloalkyl, and halealkoxy.
{00294] in other embodiments R® is selected from the group consisting of (2-hydroxy-
gthylamino)-pyrazin-2-yi, IH-pyrazol-4-vi, 1-methyl-1H-pyrazol-4-yi, -metbyl-1H-pyrazol-
4-yl, 2-(S-methyl-pyridin-2-yl)-phenyl, 2,3~difluoro-phenyl, 2,3-dimethoxy-phenyl, 2.4-
difluore-phenyl, 2.4-dimethoxy-phenyl, 2 4-dimethoxy-pyrimidin-5-1, 2,5-difluoro-phenyl,
2, 6-difluoro-phenyl, 2.6-dimethyl-pyridin-3-yl, 2-acetamidophenyl, 2-aminocarbonyiphenyl,
2-amino-pyrimidin-S-yl, 2~chloro-4-methoxy-pyrimidin-5-yl, 2-chioro-3-fluoro-pyridin-3-yl,
2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl, 2-difluoro-3-methoxyphenyl, 2~
ethyl-phenyl, 2-ethoxy-thiazol-4-yi, 2-fluoro-3-methoxy-phenyl, 2-fluoro-3-methylphenyl, 2-
fluoro-4-methyl-phenyl, 2-fluoro-S-methoxy-phenyl, 2-fluoro-S-methylphenyl, 2-
fluorophenyl, 2-fluoro-pyridin-3-yl, 2-hydroxymethyl-3-methoxyphenyl, 2-
hydroxymethyipheny, 2-isogquinolin-4-yl, 2-methoxy-3-trifluoromethyl-phenyl, 2-methoxy-
phenyl, 2-methoxy-pyridin-3-y1, 2-methoxy-pyrimidin-4-yl, 2-methoxy-thiazol-4-y1, 2-methyl-
phenyl, 2-methyl-pyridin-3-yl, 2-oxo0-1,2-dihydro-pyridin-3-yl, 2-phenexyphenyl, 2-pyridin-3-

vl, 2-pyrimidin-5-yl, 2-trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl, 3,4-dimethoxy-



yl, and 6-tri luorotnethyl-pytidin-2-yl. [0025)5] The first conponent and
t he second conponent may be provided in a pharmaceutically acceptable
carrier twoanrwmogphar naceuti cal conposition. [00296] | nramarh@w/oesshpdi ment
o the invention, conpounds o ormula (FV) arc provided as the first
conponent : [ 00297] or a stereoisoner, tautomer, pharnmaceutically acceptable
salt, or prodrug thereo , wherein (00298] R4 is hydrogen or substituted or
unsubstituted C 1-C6 al kyl, [00299] .R%.is hydrogen or halo, JO0300) R6*is
selected i romthe group consisting o halo, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryi. [00301 ] In some

enbodl ments conpounds o ornmula (1Va) are provided as the irst conponent:

[ 00302¢heoyl. A, %@n&énﬁ%f?\@h%ﬁrﬁceaﬁiﬁééhb%P‘aéfe’éﬁtﬁétﬁ -aceapidorlsnypodr ug t her eo

, wherein 0 R5, an I, sor ormul a

(1V). (‘6{%‘8&3‘ OGP QEP% é%%"ﬁgh‘ﬁ?ﬁﬂ %‘%rﬁg)%c{)llj??gﬂ X’“’% q‘gg(FV) or (FVa), R4
i s sel galadidh@npidast. gr&m»qmwsmﬂgﬁ@ms{m:qgﬁﬁy Beﬂwt I-phenyl, 3-fluoro-

| - {4- met hoxypheny1) ct hy| hyl , 3- "ami nopr

and
2- et h@cmmmmmdm zrobraofﬁjwwm‘vbﬁﬁbm@m@pr£Wt 3-mathgngsd EpaepidwphEsih t he

group |st| n . Lohut ul d- sobut yl

[ 00305 H? g‘é‘%@%‘% i’égﬁ‘ﬁéw%mbn P&@éﬂm Sgypiyﬁlorgf’"Ilﬁdggln'eﬁaspects RS is
| uoro. mb@%‘%@k S anB.- xﬁsxl%ﬁc&zaﬁpzﬁﬁwl ~rﬁfzw AFidhergroaryl substituted with
one to two substituents selected romth e%roup consi sting o hal o, al koxy,

al ky), trﬂhmnmmthch*i@y\hanﬂ ribmthamwtky pherarhd hdivesikoxpTiniosb ) Havisende
enbodi pent s Ayl and

subst i Effi@dwh‘@’t‘ ?’d‘i?{/ﬁ“ '%'r“‘e Ak 'g?’%?é}:]!‘\%}f’ﬁa‘gaﬂbgf g%‘&? ui%‘néi 4 clth?\g ed from
the 9%@&&9 '3%&5&1%&P&Qﬂwmpm{&m Yl 4- dpdﬂﬁﬁwmnmnmwml PRIy
pyrim di nyl; “pyridazinyl, pyrazolyl, imdazolyl, triazolyi, indoly
oxadi afiode;pytifiidit Rz ethogyinyohiityi2-vi é@&uxxm@ﬁnydim-ﬁ Eioﬁaﬂbﬂﬁﬁ*l‘%&%%ol yl,
;BL;Z ,OJC %/Ti_ étdf?umu—t btlns uxypiwmf 4”‘?{1(%3 phmc,t?M-w hen\ﬁ tliuompmen%ng m»%&l*\'rp g are
methyl-pyrimidin-2-vl, 4-methoxy-pyridin-3-yl, 4-methoxy-pyrimidin-2-yl, 4-methoxy-
pyrimidin-S-vi, 4-methyl-phenyl, 4-methyl-pyridin-2-y}, 4-methyl-pyridin-3-y, 4-pyrrolidin-1-
yl-pyrimidin-2-yl, §,6-dimethoxy-pyrazin-2-yl, S-acetyl-thiophen-2-yl, S-amino-6-ethoxy-
pyrazin-2-yl, S-amino-6-methoxy-3-methyl-pyrazin-2-yl, S-amino-6-methoxy-pyridin-2-yl, 5-
chioro-4-methoxy-pyrimidin-2-yl, 5-chloro-G-methoxy-pyrazin-2-yl, S~dimethylamino-6-
methoxy-pyrazin-2-yl, S-fluoro-2-methoxyphenyl, S-fluoro-4-methoxy-pyrimidin-2-yl, 5-
fluoro-6-methoxy-pyrazin-2-yl, S-fluoro-pyridin-2-yl, S-methoxy-pyridin-3-yi, S-methoxy-
thiophen-2-vl, S-trifluoromethyl-pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloro-pyrazin-2-yl,
6-cthoxy-pyrazin-2-yl, &~cthoxy-pyridin-2-yl, 6-fluoro-pyridin-2-yi, 6-fluore-pyridin-3-yl, 6-
hydroxy-pyridin-2-yl, 6-methoxy-S-methylamino-pyrazin-2-yl, 6-methoxy-S-methyl-pyrazin-
2-y1, 6-methoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-
methylamino-pyrazin-2-vl, 6-methyl-pyridin-2-yi, S-amine-6-(2.2 2-triflucroethoxy)pyrazin-2-
vi, and 6-trifluoromethyl-pyridin-2-yl.
[60295] The first component and the second component may be provided n a
pharmaceutically aceeptable carrier to form a pharmaceutical composition.
[00296] In another embodiment of the invention, compounds of formula (IV) are provided as

the first component:



with one to two substituents selected fromthe group consisting o halo,
al koxy, al kyl, am no, al kyl am no, hal oal kyl, and hal oal koxy. (00308) In
sonme enmbodDrERINI3R6* i s sel ected fromthe group consi st iPOE/ER2009/065861

(2- hydroxyet hyl am no) - pyrazin-2-yl, 1H pyrazol-4-yi, 1-methyl-

| H pyrazol -4-yi, 1-nethyl-I|H pyrazol- 4-yl,

2- (5-net hyl -pyridin-2-yl)-phenyl, 2,3-di |uoto-rhenyl,

2, 3-di met hoxy-phenyl, 2,4- di |uoro-pghenyl, 2,4-dinethoxy-phenyl,

2, 4-di met hoxy-pyri mdin-5-yl, 2,5-di luoro-phcnyi , 2,6-di |uoro-phenyi,
2, 6-di methyl -pyridin-3-yi, 2-acetam dophenyl, 2-am nocarbonyi phenyl,
2-am no- pyrimdin-5-yl, 2-chl on>4-net hoxy-pyri nmddi n-5-yl, 2-chl oro-5-
uoro-pyridin-3-yl, 2-chloroGskenyl O2-chloro-pyri di n-3-y1,

et hoxyphenyl, 2- cthyl -phenyl,
hoxy- nyi , 2- |uoro-3-nethyl phenyi,
oxy- phenyl, 2-

| | oro- pyrldln 3-yl,

2-chl oro-pyridin-4-y1, 2-di
2- et hoxy-thi azol -4-yl, 2-
2- Iuoro-4-nethyi-phenyt,N
| uor o- 5- et hyl phenyl, 2-

2- hydr oxynet hyi - 3- ntt hoxypherryi =thy|ph%9y
2-isoquinolin-4-yi, 2- y=B=Tr_ | yei y1=pheny 2- met hoxyphcnyl ,
2- met hoxy- pyri di n- 3HsN" 2- methhoxy- pyfi m di n¥4 ; nethoxy t hi azol - 4- yl
2- met hyl phcnyl, 2-net hyl -pyridin-3-yl, di hydr o- pyri di n- 3-yl,
2-phenoxypheny|, 2-pyridin-3- yl, 2- pyrinio 2-tri

hi or or oet hoxyphcnyl , 2-tri hi or omet hox alleny, t hoxyphenyl ,

3, 5-di net hyi -i soxazol -4-yi, 3, 6- dlnethy pyra2|n 2 yl, 3- acetanldophenyl,
3- am nocar bonyi phenyl , 3-bronD-phenyi 3-chl orio-ryrazin-2-yl,
3-cyanophenyi,  3-di nct hyl ami nophcnyl, 3-"t hoxytbhensi,

3-et hyl - 4- net hyi - phenyl , 3-ethynyl - phcpyi, 3- |uoro-

6- met hoxy- pyridin-2-yl, 3- luorophenyl, 3- |uoro-pyrazin- Q yi, 3-nmet hanesu
onam d@pbenyhs » ;’mreeﬁznh\@% m&xz{?&nww&@mdmz& TREREY PRERY brodmg thercof,

3- et hoxy- pyrazi n-2-yl, 3-nethyi - 3H|n1dazo[ 4,'5-b] py pi zi n-5-yl,

3- net byhphenyl , 3- nethyl pyridin-2-yl, 3- tri Iuorontthoxyphcnyl 3-tri

| uoro phen 4, 5- <t nct.hox rim. | ar ai ao- 5- Iuoro-pyr
ni di n- }Q%{é} g %‘8%%‘—&?05 ‘31 Eioe ‘5)%% WraF ‘fd‘“ # m’lé\i - | uor o- phenyl ,
4- Ch|0§@7§9}§®F, XYsorn FELAY! - phenyl,  4~chl or o- pyr|d|n 3-yl, 4-di

| uoro enyl, 4-ctboxy-5- f t uor o- pyrim din-2-yl,

4- ct hopop3pyir RH’I Iﬁl meae{yﬁ omdhe plovag popystingiod hrloSsupktitutbdetr hm;iiﬁ‘»hhipyﬁ’ ayol - 3-yl,

4- | uor o- 2- et hoxy | uor.o- 2- net hyl - phenyl, 4- | uorophenyl,
4- et h@%&m@mmt ar unkubsty miﬁ,d%c,tt,m,,m yi-p y P y

[00301] In some embodiments compounds of formula (IVa) are provided as the first

component:

(IVa)
[B0302] or a tautomer, pharmaceutically acceptable salt, or prodrug thereof, wherein

[06303] R*, RY, and R™ are as previously defined for formula (V).



met hyJ-pyri mdin-2-yl, 4 3iethoxy-pyridin-3-yl, 4-nmethoxy-pyrimdin-2-yl,
4- met hoxypyrimdi n- 5-yl, 4-nethyl-phenyl, 4-nethyl-pyridin-2-yi

4- et hyi -worotvawweB9yl , 4-pyrrolidin-lyl- pyrimdin-2-yl PCT/EP2009/065861

5, 6-di net hoxy-pyraziii-2-yl, 5-acetyl-thiophen-2-yl,

5-am no- 6- ct hoxypyrazi n- 2-yl, 5-am no-6-tnethoxy-3-nethyi-pyra7in-2-yl,
5- am no- 6- ntt hoxy- pyridi n-2-yi, 5- chloro-4-nicthoxy-pyrimdin-2-yl,
S-chl oro- -nethoxy-pyrazin®-yl, 5-dijgthyl am no-6- nethoxy-pyrazin-2-yl, 5-
| uor o- 2- mel hoxyphenyl, 5- |uoro-4-nmethoxy-pyri mdin-2-yl, 5-

| uor o- 6- met hoxy- pyrazin 2-yl, 5- luoro-pyri din 2->

5- met hoxy- pyri di n- 3- 5- roethoxythlo hen-

5-tri | [A93Psmin sppie gy f»/tidwamaﬂﬁﬂmum@ﬂa@ ttm‘fmﬁw G*hﬂzﬂw R* is selected

o ORI Btk SR PRt BB R 2 ©

6- met h%ﬁm@rdﬁ%ﬁ Rhd athétBe= Sﬂﬁﬁ@ﬂkﬂngﬁiﬁbv‘ 61418 BoX bR ABERYR 190y ecRAifom 2- Vi |
6- met hoxy- pyrazi n-2-yl,” 6- met hox di n-2-yl >6-net hoxy-pyridin-3-yi, 6-
mct hyl émmlm@mamlm Qﬁzybth%&ﬂmh Iﬁyﬁv% medhyi=bpig}] andgsedwio- - -tri | uoroct hoxy

pyrazi and ¢ uo di_n- Q030943 rred Hsp90
i nhi bi {@F‘“@o}‘fbﬁﬁ‘h‘d&mm@% h’ethf"i)(rros{)&/ & %}(Sheﬁ}%gk’% Hbih tlibof!]m‘ggcor ding to
the i n!lﬁﬁﬁ&ﬁrh Lped ;,Wﬂ@u% $OORL) L Rhredea®lsBOnifathb wit-onk WOERs Adsueds Y| >r
enyl ] 8-di hydr o- 6Hpyri do[| 4 >3- d] pyri m di n-5-one; [003 11 J
(S) - 2- agtemal fmmzb{d: gitnp gondiviogof Dal2; alkoror okl miniat, ﬁli@xl"&mﬂﬂpiﬁé cyl, and
3-4- rregﬁm -7, 8- dihydro-6H pyrido[43 -d] pyri mdin-5-onc; [00312]
(R - 2- "H&’%‘{}? [ 4- | uoro-2-<2-

| uor o- Pg}agﬁd?& m}{é én lﬁﬁﬁﬂ%hiﬁ Vgl(:}l%yfltu% j_fm@f s @%ﬁﬁfmmigting of substituted aryl

pyri dol 4, yrirnidin-5-one;
{R) - 2- amd nrsifuld-Hatooary Y whkwedr micbtuehgﬂd)hsﬁr{u@@)isise}(:de:ﬁrﬁt}huhygphmnyi )-eth>l ]~

{4R) m;' Q%xg%ggﬁgéﬂe%rl?@gg&érpi%ggiopnzfﬁgl ;;\’?X inyl, p*mnm mxppvrt&aﬂn& p},mzolyl

E ' ﬁ; gl ﬁm ld%{}r%)é]p 1}%%& éﬁuﬂw %‘3&(2‘3( kazzlaﬁgﬁlmyééh g&:ﬁg{fn%} 1@%1(029! @s‘?};?{ei? In- 2-y1)-

rhei yl hxdeotyehiaythy 284 ﬁumf,ﬂil fre sofkd- aspedtd dﬁedaf&ed]upymmh tdmpﬁﬂ”fomé)\muted
with one to two substituents selected from the group consisting of halo, atkoxy, atkyl, amine,
alkylamino, haloalkyl, and haloalkoxy.
[00308] In some embodiments, R™ is selected from the group consisting of (2-hydroxy-
cthylamino)-pyrazin-2-yl, 1H-pyrazol-d-vl, I-methyl-1H-pyrazot-d-yl, t-methyl-1H-pyrazol-
4-y1, 2-(5-methyl-pyridin-2-yD-phenyl, 2,3~difluoro-phenyl, 2,3-dimethoxy-phenyl, 2.4~
difluoro-phenyl, 2 4-dimethoxy-phenyl, 2,4-dimethoxy-pyrimidin-5-¥i, 2,5-diftuoro-phenyl,
2, 6-difluoro-phenyl, 2,6-dimethyl-pyridin-3-y1, 2-acetamidophenyl, 2-aminoccarbonylphenyl,
2-amino-pyrimidin-3-yl, 2-chloro-4-methoxy-pyrimidin-5-yl, 2-chloro-3-fluoro-pyridin-3-vl,
2-chloro-phenyl, 2~chloro-pyridin-3-v1, 2-chloro-pyridin-4-yl, 2-difluoro-3-methoxyphenyl, 2
cthyl-phenyl, 2-ethoxy-thiazol-4-yl, 2-flnoro-3-methoxy-phenyl, 2-fluoro-3-methylphenyl, 2~
fluoro-d-methyl-phenyl, 2-fluoro-S-methoxy-phenyl, 2-fluoro-S-methylphenyl, 2-
fluorophenyl, 2-tluoro-pyridin-3-y}, 2-hydroxymethyl-3-methoxyphenyl, 2-
hvdroxymethylphenyl, 2-isoguinolin-d-yl, 2-methoxy-S-trifluoromethyl-phenyl, 2-methoxy-
phenvl, 2-methoxy-pyridin-3-yl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-thiazol-4-yl, 2-methyl-
phenyl, 2-methyl-pyridin-3-yl, 2-ox0-1,2-dihydro-pyridin-3~yl, 2~-phenoxyphenyl, 2-pyridin-3-
v, 2-pyrimidin-3-yl, 2-trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl, 3,4-dimethoxy-
phenyl, 3,5-dimethyl-isoxazol-4-vi, 3,6-dimethyl-pyrazin-2-¥l, 3-acetarnidophenyt, 3

aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-pyrazin-2-yl, 3-cyanophenyl, 3-



| 003161 2-am no-7-[4-fluoro-2-(6-netliox>-p>tidin-2'>

| ) - phcnyl]-4,ft-di nethyl ~7. 8-di hydro- 6H pyrido[4, 3-d]p> timdin-5-one_
[00317] 2wai2niom®e989[ 4-f | uor o- 2- (2-11 uoro- pyri di n~3-yl ) ~pPR&EEP2009/065861
iylj-4.6-di met hyl - 72~di hydro-6Hp\ rido [4, 3-djpyrin pdin-5-one; 1003 18]
2-am no-7-[4-tboro-2-(6-nctthoxypyridin-2-yi) rlienyiJ-4-nmethyl-7 8-

di hydrop\ tido( 4,3-djpyrim din-5(6H )-one; [003 19J 2-ami no- 7-[2
-{6-nethoxy-p> ta/in-2 -yl)-rhenyl |.44-nmethyl -7,8-dihydr o-Hp \tidof4,3
-<ljr\ timdin-5-one; |00320|

(R) - 2-amo-7-[ 4-fl uoro-2-(6-ract hoxy pyra/i n-2-yl)-phenylj-4-nmethyl-7,8-dih
ydi O 6H pyridof 4,3-djpyrim din-5 -one l[003211 4

2-am rri;umi{mumménmlz 3{egromstieny)- .?;-;thv -4-methyl-phenyl, 3-ethynyl-phenyl, 3-fluoro-

Eila-ll{ Ir Qt __8 |;}>$ ‘gi’g%/ Sb F‘f a%&m &g%éb} Us@gf%@@élg 2-v1, *—me‘}ha[ngsugmgmmdoﬁg;li}fl oyri di

- 3)mﬁﬁﬁ%’mﬂdﬁﬂp}{g%lhY~meﬂTwxj&h@h\,myﬁﬁl@t-h@kbyhltwﬁ@l{~4¥, 3=addpyirdtid d n- 5- one;
|0 2-am no- 7- ( difi oro-blpbellyl yn-4-i

Ct hyI -mpamﬂ nm‘@zﬁmw;J-dlﬁﬁ[‘vlkﬁ@ﬂ‘s’hﬁ@Wﬁ“{‘hlﬂﬁﬁm&“ﬁhé" [00324] 2
am no

“trif .h@@%ﬁ%&wﬁ%h Ayiusrammsty Pl g F gy v 4-amine-3-

t ' do[ 4§1%3r9-]p%'ﬁ41ﬂhd" 0 2-cARR-2[5- B3R Ebx RN 0s-Fhiber E-Z!ﬁhhﬂﬁlﬁmﬁ)y 4-chloro-2-
') fiuoTO phényljAm i hyl-7. 5 di i>dr o- 6Hpyri do[ 4, 3-d] p>

t i m d| meﬁmm}e-'m@mi&ﬁ@mylZ4a>iﬁ€mmymﬁm Fylubreliprgg-mithyr iy, 4-ethoxy-5-

tidi n- ﬁ@ég?y nnzdlg-f#u}c'l 4-)3‘ {0& pvt 1imdm~7|-§blydlt:§\0§‘l:| Q%in‘%’c% ﬁ4ﬂ34 Lﬁ\]\!E)Xfil ﬁ?rﬁi)n'i‘ >

-one;

puor o- 2= i %ogmlg@al.g}&héw brde aviidod-20mERYL-penSt, ditiestrbit-4 myuthskat 4. 3- d] py
timdi p-5 qrse:[0032S)

2- am nowiyl ﬁ}i&hﬂﬁa-ﬂ#\ﬁLo?-mLﬁiL)aMNyﬁmz%yﬁ )Hﬁuth@()hwm?@m%bydr*m@i@%‘by pdo[ 4, 3-

|d%<§) yal ?n,}]gg;\&pn%?%g %ﬁllﬁ@?@ﬂ? é%%ﬁﬁr#l&‘ﬁﬁ-}“f 121*1« . 4h m@&ni 8¥ndnd1-l- [‘3]34(@?(“014{_1111-1.,

yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5-acetyl-thiophen-2-yl, S-amino-6-ethoxy-
oyrazin-2-vi, S-amino-6-methoxy-3-methyl-pyrazin-2-yl, S-amino-6-methoxy-pyridin-2-yi, 5-
chioro-4-methoxy-pyrimidin-2-yl, 5-chloro-6-methoxy-pyrazin-2-yl, S-dimethylaminc-6-
methoxy-pyrazin-2-yl, 5-fluoro-2-methoxyphenyl, 5-fluoro-d-methoxy-pyrimidin-2-yi, 5-
fluoro-6-methoxy-pyrazin-2-vi, 5-fluore-pyridin-2-yi, S-methoxy-pyridin-3-yl, S-methoxy-
thiophen-2-yl, S-trifluoromethyl-pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloro-pyrazin-2-yl,
G-sthoxy-pyrazin-2-vi, 6-cthoxy-pyridin-2-yl, 6-tluoro-pyridin-2-yl, 6-fuore-pyridin-3-yl, 6-
hydroxy-pyridin-2-yi, 6-methoxy-S-methylamine-pyrazin-2-yi, 6-methoxy-3-methyl-pyrazin-
2-yl, 6-methoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-
methylamino-pyrazin-2-yl, 6-methyl-pyridin-2-yl, S~-amino-6-(2,2,2-triflucroethoxy)pyrazin-2-
vl, and 6-trifluoromethyl-pyridin-2-yl.

[00309] Preferred Hsp20 inhibitor compounds used as the first component of combination
aceording to the invention include:

[60310] (R)-2-amino-7-{2-{2-fuoro-pyridin-3~yl)-phenyl}-4-methyl-7 8-dilyydro-6H-
pyridol4.3-dpyrimidin-S-one;

00311} (S)-Z-amino-6-benzyl-7-[4-tluoro-2-(2-fluoro-pyridin-3-y1)-phenyt}-4-methyi-78-
ditiydro-6H-pyridof4,3-d]pyrimidin-S-one;

[00312] (R)-2-amino-7-{4-fluoro-2-(2-fluoro-pyridin-3-yi)-phenylj-4-methyl -7, 8-dilyydro-6H-

pyrido[4,3-d]pyrimidin-3-one;



4, 3-d] pyri m di n-5-onc; 100330] 2-am no>-7-<5;r"fl uo to-3"nmethoxy-b

rhenyl - 2-y-4-net hyl - 7, 8- di hydr o- 6Hpyri do[ 4, 3-d] pyri mdin-5-onc; [0033 1 ]
2- am no>M6,2diodedd3buor o- 2' - ntt hyi - bi phenyl - 2-yl) - 4- net hplCT/EP8oodiobssdr o- 6Hpyr
ido[ 4,3-d]py timdin-5-onc; [00332] 2-amino-7-<5-fluoto- 2' -m< h o x
y-biphenyl -2-y1l ) - 4- pyrido[4,3 -d]pyrimdi n-5-on b;
[00333] 2 - ami no-74-fl uoro-2-pyrimidin-25=-yl
- phenpyri do 4, 3- d]pyrimdi D.5gane; [00334] 2-amii
k>-7-[4-fluoro-2-(2-nmethoxy y ri pyrido[4,3-d)pyriniidin-5-onc; [00335] 2 -
mi no-75-fluoro-3-metboxy- i p h c nyl - 2-y1l)
-4 - §£r|d0(4 3*<i ] pyri_piidin-5-o0iig; 00336 R 2-a

k>- 6/ 3083 HoForlopping: 7{3-aromubiyonrphesy ﬁbw-L;& n&mz rﬁw)wif)“ﬁﬁm}rﬁ A

met hy':ﬁgihsii—d hi%ﬁg\d[?u ?ﬁ;ﬁ%f Lﬂ?liﬁ!y‘?’ﬂlhﬂyf bgl di n-5-one; [00337]

2-"tm - pbenyi >pyri do 4,
3- d] pwonmadgm 55&9@»*{11@5331%]1102? wm-lyl()@h&l muinkaumo:’-mdmmoeﬁm hyi-bi
phy 2 r|d0[43dpyr|md|n50nc [ 00339]

2- am rﬁaﬂﬁk*‘haﬁﬁ/mwﬂm-ﬁenes-rrethyI H-pyrazol -4 - y I ) - p b en
y i YL m , 340 ar, - 1

H pyr ol ’%P‘ﬁ 9850;[ m}nH; g’]aﬁlyu?mr Pﬁ zm%ubdipkﬂg %I} é%lflayfg I%Zp&]i[n% ol r\fgm [00341]
2-am igil: ftélh ,m(ﬁnjt&{cfl uoro4 ) iph bo y | - ) pyri do 4, 3-
deyrlnl onc; " [ 00342]

2- am nkﬁi}:ﬂ\(ﬂ branmm—21-{#4ﬂmorfag-;ﬁhgmylhﬂ)’i’}’myﬁﬁm—lﬁi)(mwnﬁﬂ~Hﬂﬁiwﬂﬁﬁﬁh?o*ﬁiihm@fy*l' propyl)

) 6H-pyrido{4,3-dJpyrimidin-S-one;
[00317] 2-amine-7-[4-fluore-2-(2-fluoro-pyridin-3-yhphenyl}-4,6-dimethyl-7,8-dihydro-6H-
pyrid@[4,3nd]pyxﬁin;xidi_nuimneg
dihydropwid@[‘fh3«d]p\frnnmm-a((ah -0ONe;
[00319] 2-amino-7-[2-(6-methoxy-pyrazin-2-yl)-phenyl]-4-methyl-7 8-dihvdro-6H-
pyridof4,3-djpyrimidin-5-one;
{00320] (R)-2-amino-7-{4-fluoro-2-(6-methoxy-pyrazin-2-yl)-phenyi}-4-methyl-7,8-dihydro-
6H-pyridol4,3-djpyrimidin-S-one;
[00321] 2-amino-7-[4-fluoro-2-{6-methoxy-pyrazin-2-yD-phenyl]-4,6-dimethyt-7.8~dihydro-
6H-pyrido[4,3~djpyrimidin-S-one;
[00322] 2-amino-7-[2-(2-methoxy-pyridin-3-yi}-phenyl]-4-methyl-7, 8-dibydro-6H-
pyridof4.3-d pyrimidin-S-ong;
[00323] 2-amino-7-{3.2 -difluore-biphenyl-2-vi}-4-methyl-7,8-dihydro-6H-pyrido[ 4,3~
dipyrimidin-S-one;
[60324] 2-amine~7-(S-fluore-2 -trifluoromethoxy-biphenyl-2-ylj-4-methyl-7, 8-dihydro-6H-
pyridel4,3-djpyrimidin-5-one;
[03258] 2-amino-7-[2-(2~chloro-pyridin-3-yh)-4-fluoro-phenyl}-4-methyl-7,8-dihydro-6H-
pyrido{4,3-d]pyrimidin-5-one;
{#0326] 2-amino-7-{4-fhworo-2-{6-flucro-pyridin-3-y1)-phenyl -4-methyl-7,8-dihydro-6H-
pyrido{4,3-d]pyrimidin-S-one;
{00327} 2-amino-7-{(¢-fluero-2-isoquinolin-4-yi-phenyl)-4-methyl-7,8-dthydro-6H-

pyridof 4. 3-djpyrimidin-5-one;



7, 8-di hydr o- 6H pyri do[ 4, 3-d] pyri p din-5-o0one;[00343] 2-am no-7-(3

' -di nct h>1am n<>-5- [ uop>bi phcn>d-2-y1)~ntt hyl -7, 8-di hytiro-"

pyri do[ 4,80dpmyrsdesvdi n- 5- one; [ 00344] 2-am no- 7-[ 2K2, 4- @CTEPR@RP6IZGT i

pudi n-5-yl) | uoro-ph di hydro-6H pyrido[4, 3-<l]pyriniidin-5-one; (00345]
2-ammo- 7- [ 4- | uoro-2-{5-nmet hoxy-pyri din-3-yl)-phenyl]-4

ryrido[ 4, 3-djpyrimdin-5-onc; (00346) 2-am ik>-7-<4-

| uor o- 2- pyri pudi n-5->d- phenyt) 4- me&iy7 .

yl - propyl)-7, 8-cUnydxt >- 6H pyri do[ 4, 3 d] pyrim di n-5-one; [00347]

2-api i no-7- [4 l'i >ro-2K2-tneirk>xy-p>tidm3-yl> rh nof holin?yl-p
topyl)-7, 8H i hycl ro-6H pyrido[ 4, 3-d] pyrimdiii-5-one; 0034m]

2- ani n{j}ﬂazﬁls%fwnzu@wdﬂs‘s’*thi?m‘{i sayhenyiphihyimathy) 8 4k sl lpaidplhit hyl - 2- o f
hl i n- gmy rPro >| -7, 8-di hydro-6H pyrido[ 4, 3-<I] pyri piidin-5-one; [00349]
(R) - 2- 4R *}“1[»40 i u>r o- 274~ net hoxy- 5- et hyl - pyrini din-2-yl ) -

rhenyi }) Wl?‘-"\:nzﬁaa‘gl{m&ﬁﬁ% QRERYLL m[-ﬂua&pqiéw iy g il 17RO it §@350]

2- am no- uor o- uran- 3-yl - phenyl) nethy d pyrlmdln 5-one, and
[00351b}fr$da¢§,éai]§nmrm 3%0&:;1; orrers and pharmaceutically accept able salts or

B s Eoswin 1R R o ST PO LhREIS AL, 1 u s

Pat ent Rlrk Ge i.cation No. 2007-0123546 Al pubI i shed May 3 1,
2007, &hé?‘gﬂ"% a&]f’%céﬁgg?aat%gd herein by re ere nce inits entirety. [00353]

The fi HEB3Cp npomest?-Gan-dflsoo e nath HidpgenirhiDidorthel-88nlikalr¢BH- or a salt,
sol vate or hydrate, thereo wherein each R independently represents an
opti on§}’“‘§ﬁ6§t4}?ﬂéﬁ% IHAPPR represents a car boxani dc group. 100354] Pre

Cooe” RS Porasih QYRR SR ALER AL UBR R RO TRRNARG FRNS| 51 1T 0

t hose i 01'so heir’salts, solvates
and hyggqa@@sdan@ﬁdqrﬂi’cmﬁu@&,thereo : | 00355) wherein R3 represents a

car boxam d group quch as et hyi am nocar bonyI .
{ﬁﬁﬂ’%} 2~amino-7-{4-fluoro-2~pyrimidin-S-yl-phenyl)~-4-methyl-7,8-dihydro-6H-pyndo{ 4,3~
dlpvrimidin-S-one;
[00334] 2-amino-7-[4-fluore-2-{2-methoxy-pyridin-3-yl}-phenyi}-d-methyi-7,8-dihydro-6H-
pyrido[4.3-dlpyrimidin-S-one;
[00335] 2-amino-7-(5-fluore-3"-methoxy-biphenyl-2-yh-4-methyi-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-3-one;
{00336} {R)-2-amine-0-{3-amino-propyl}-7-{4-fluoro-2-(G-methoxy-pyridin-2-yl }-phenyl}-4-
methyl-7, 8-dihydro-6H-pyridol4,3-djpyrimidin-5-one;
[00337] 2-amino-7-(4-fluoro-2-pyridin-3~yl-phenyl }-d-methyi-7,8-dihydro-6H-pyrido[4,3-
dlpyrimidin-S-one;
100338} 2-amino-7-(3,2"-difluoro-4’-methyl-biphenyl-2-v1)-4-methyi-7.8-dthydro~-6H-
pyridof4.3~d]pyrimidin-5-one;
[00339]) 2-amino-7-[4-fluoro-2-(1-methyl-1H-pyrazol-4-yi)}-phenyl}-4-methyl-7.&-dibydro-
6H-pyrido{4.3-dipyrintidin-5-one;
{00340] 2-amino-7-[4-fluore~-2-{1H-pyrazol-4-yh)-phenyl}-4-methyl-7.8-dihydro-6H-
pyridof{4,3-d]pyrinudm-S-one;
00341} 2-amino-4-methyl-7-(5,2° 3 -trifluoro-biphenyl-2-v1}-7,8-dihydro-6H-pyrido[ 4,3~
dipyrmidin-S-one;
[00342] 2-amino-7-(2-bromo-4-fluore-phenyl)-4-methyl-6-(2-methyl-2-merpholin-d-yl-

propyl)-7, 8-dihvdre-6H-pyridof{4,3-d]pyrimidin-3-one;



CHj CH2NHC( =OK or i sopropyl am nocarbonyi (CH ) 2CHNHC(O -); R<> represents -
CH2NR1IOR' Or-NR 10R1 1 wherein the substituted amno group -NR 10R1 1 is a
sol ubi | i swogogrvosogse (such as norpholinyl, piperidinyi, PCDEPAEONYISH
pyrrolidinyl, cthylam no, isopropylam no, diethy atnino, cyclohexylam no,
cycl opent vi am no, nethoxyethyl am no, piperidin-4-yl, N acetvipiperazinyl,

N- et hyl pi per azi nyl, nethyl sul fonyl am no, thionorpholinyl,

t hi onor phol i nyl - di oxi de, 4-hydr oxyet.hgl.pi peridinyl, and 4-

hydr oxypi peridinyl); and R represents an optional substitucnt, especially a

smal | Iipophilic group (such as ethyl isopropyi, broroo or chloro).
[ 00356 In such 5-substituted, 2 droxy phenyl O‘ﬁmdﬁ o.the
i nventiﬁﬁﬁ'ﬂlt%@mﬁﬁyﬁ?”@%y‘lh“tj%f&u'ﬁ%mﬁ'éyﬂ‘%ﬁ’%\‘lﬁ{ﬁébf'efél }ﬁymﬁiihé) €hClre cl eaved

in the e: the hydroxyl groups. Known prodrug-type groups o
this k?w%gﬂ%Q%ﬂ# arniaﬁ eégéd to hydroxyls include al kyl carbonyi oxy groups

such amosagt hyhear-bonyt axiimedody-alkpidmtnosarhonybiaxyl jgr-oupsi-s@ch as
di al kyl am no- or i sopropyi ani no-carbonyl oxy. [00357] Specific conpounds
Wi th V\dhimhﬂtﬁﬁ‘bi’}’m&éﬁvrtﬁmmsfd@om)@med i ncI ude particularly the ol |l ow ng,

I TE XS L R e et e R S

hol m%Mmg}f@mylgwﬁngm e soxazol e- 3-car boxyl ic acid ethyJam de [00359)
5-{2 ydr oxXy- 5-1 sopr opyl - henyfg) 4- (4- pi peri di n-
1-yi rrewlﬂwélphenymgwﬂédk!amal?*@é’i‘ﬁmba bximm)—éen@h@ﬁhga awihyE 2fou8BE)n-4-

I4/e\4 D| 6 ! {Pgﬁlgyﬁg%c{glﬁ a@@é@%@%%groxy 5-1sopropyl - phenyl ) -i soxazo

5-<2,4 y@lr A b= 1 _ c N
-yt ntt m;?;.)nﬂ ﬁlg?r%? ] -i? 3%)% gdz)g)(e ! @gg%({b%;ﬁf} n|4‘é }g)clfﬂé H@?’ hy‘m;r# Idée@-zgio}tﬂ%]

5-(2 h4ml9nﬁ1y:dn@x Y-ropmd PP, lRtabmxyhe—phbmyldl)oM%adﬁ Mgnmdlﬁﬁi}om
t . _3. 0
5. 47 ORGSR 4 SERERY - BRIRYY PR GO AEM S b HrUBy BNy | -

| soxazgl £+ 35 CArPONN - AS I8 Y. AR 98idin-S-one;
{00349 (R)-2-amino-7-[4-fluoro-2-(4-methoxy-S-methyl-pyrimidin-2~yl}-phenyl}-4~-methyl-
7.8-dihydro-6H-pyridol4,3-d]pyrimidin-5-one;
{00350] 2-amino-7-(4-fluore-2-furan-3-yl-phenyh-4-methyl-7,8-dihydro-6H-pyrido] 4,3
dipyrimidin-5S-one, and
|80351] stercoisomers, tautomers, and pharmaceuntically acceptable salts or prodrugs thereot.
[80352] Examples of the foregoing Hsp90 inhibitor compounds of Formula (1) and methods
of making the same are disclesed in U.S. Patent Application Publication No. 2007-0123546
Al, published May 31, 2007, which is incorporated herein by reference in its entirety.
[00353] The first component can also be an Hsp®0 inhibitor of formula (D), or a salt, solvate
or hydrate, thereof wherein cach R independently represents an optional substituent and Ry

represents a carboxamide group.

-
-
_,¢

- N

(D)



[ 00364]
4An4~ycl ohexyl am nonet hyl - phenyl ) - 5<2, 47i hydr oxy- 5-i sopr op>i - phenyl ) -
i soxazolew®-20mrias0989xyHc aci d et hyl am de (00365] PCT/EP2009/065861
4447t ert - But yl am no- net hyl ) - phen}i]-5-{2, 4-di hydroxy-5-iso rropyl - phenyl) -
i soxazol e-3-carboxylic acid ethylam de [00366] 5-(2 >4-Di hyd toxy-5-isop
t opyl - phenyl ) -4- {4-[(2-nmet hoxy-et hyl am no) - net hyl ] -
phenyi } -i 9oxazol e~3- carboxylic acid_egghyl ani de [00367]
572, 4- Di hydr oxy- 5-i soprop>i - phenyi ) -4-(4- pk>rpholin-4-yllnmethyl-phcnyl >-
isoxazole 3-carboxylic acid isopropyl anm de [00368]
5-(2, dr oxy- 5-i sopropyi - phenyl >4-[ 4- (4- et hyl - pi pcrazi n- 1-yhnethyi) -
phenyl ﬂ}ﬁﬁ%(vix%@fﬂl il B-thapisosd)y My cabr e élp;:wseaa*w@m["@@% 891]“1‘?“““ of thase

(5 t But - di , n L i

ror Py Al PSRRI A 5 AR I RUP RS Bimady
5 <5 ng&kosutyl 2, 4- di hydr oxy- phenyl ) - 4 (4- plperldln-
1- yhnet hyl - pheoyl)-|80xa7x>le- 3-carboxylic aC|d et hyl am de [00371]
5- <2, 4- Di hydt oxy-5-i sobutyl - ph"nylk;4 (
hoUn- 4- yl net hyl - phenyl >-i soxa2 e- -ca bo yI|c acid ethylam de [00372]
SMDi hydroxy-S-isob utyl - pheny ﬁiﬁﬁ
aC|d et hyl am de [ 00373]

y "~ 4>{R,; nor phol

-yhnet hyl - phenyl ) -i 8oxazol e- 3- !

5-(5-tert-Butyl -2 , 4-di hydroxy-phe

i n-4-ylincthyi- phenyl)-l soxazol eOH-Banbox>1lic acid et hyl am de [ 00374]

5 (5 tcrt-Butyl -2, 4-di hydroxy-phenyi) - 4- <4*i {*yl ammoi net hyl - phenyl ) -i soxazo
-3- carboxylic acid et hyI am de [00375] (E}

et hyI migéﬁoég;e%l zapruyﬁt a Larga)zmndt. 2ronp E)bl}ull as c&wfmmmya 1:3;\0;1\1“ d

4- <4- Qﬁt@MlP@Q@LH@ﬂ%h%p’zm%m\»{éce(rl‘lmgiFt' O%gr@mﬂz =€) tmyﬂgﬁmmﬂyl 3-yi)-

i soxazol e-3-carboxylic acid cthyiam 77] 4-(4-] >i et yl am nored
yl - phe@stkyRER{ 4or— Nk 'R0 Wigweth l:lkwsdbsjﬁyi—eﬁnphﬁymmgp>&ﬁ "R is a solubilising

group, {(such as morpholinyl, piperidinyl, piperazinyl, pyrrolidinyl, ethylamino,

isopropylamine, diethylamine, cyclohexylamino, evclopentylamine, methoxyethylamino,
piperidin-4-vi, N-acetyipiperazinyl, N-methylpiperazinyl, methylsulfonylamino,
thiomorpholingd, thiomorpholinyl-dioxide, 4-hydroxyethyvlpiperidingl, and 4-
hydroxypiperidinyl); and Ry represents an optional substituent, especially a small Hpophilic
group {such as ethyl, isopropyl, bromo, or chloro).
[00356] In such S-substituted, 2,4-diyhdroxy phenyl compounds of the invention, the
hydroxyl groups may be protected by groups which are cleaved in the body to release the
hydroxyl groups. Known prodrug-type groups of this kind which are cleaved to hydroxyls
include alkyvlearbonyloxy groups such as methyvlcarbonyloxy, and alkylaminocarbonyloxy
groups such as diafkylamino- or isopropylamino-carbonyloxy.

{60387] Specific compounds with which the invention is concerned include particularly the
following, and their salts, N-oxides, hydrates and solvates, and prodrugs thereofl

[00358] 5-(2.4-Dihydroxy-S-isopropyl-phenyl)-4-(4-morpholin-4-yimethyl-phenyl)-
isoxazole-3-carboxvlic acid ethylamide

{00359} 5-(2,4-Dihydroxy-S-isopropyl-phenyl)-4-(4-piperidin- L -yimethyl-phenyl soxazole-
3-carboxylic acid ethylamide

{00360 4-(4-Diethylaminomethyl-phenyh)-5-(2,4-dihiydroxy-S-1sopropyl-phenyh-1soxazole-

3-carboxylic acid ethylamide



i soxazol e-3-carboxylic acid ethyiam de [00378J

4- (4- D eyl am i K3net hyl - phenyl ) -5-{4, 6Hi i hydr oxy- bi phenyi - 3-yl ) -i soxazol e-3
- car boxywopceomaicavset hyl am dc [ 00379] 572" - Fl uo PCT/EP2009/065861

t 0- 4, 6-di hydr oxy- Wh"i>i -3-yl)-4-(4-py px)Hdin-1 -yl nethyl - phenyl) -

i soxazol e- 3-carboxylic acid cthylam de (00380]

574, 6- Di hydr oxy- bi phenyl - 3->1)24- pk)rpholin-4-ylnic

| iyl -phenyl)-isoxazol <>-3- carboxylicypcid ethylam de (00381]

5-{2, 4-1>i hydr oxy- 5- phenet hyl - ph alyf3A4 mo f boli~4-yl net hyl - phenyl) -
i soxazol e-3-carboxylic acid ethylam dc (00382)

5-{5- CWor o- 2, 4- di hydr oxy- phenyi ) - 4-{ 4- pi peri di n-

1-yI {0961 pEeayi-Ditiy doxgzoiseprdpyladehdkitd dandtey inseswopy rdwedelt 00383]

4- <4- Ehct hyl am nonet b -2,4H i hyd to ha i>i)- | e- 3-
car boxW&“a'\{aleﬁ}wawyrcﬁ%@»@é@éﬁm% i hyd toxy-pha i>i)-isoxazol e-

5-<5- SA2 1AM AR stlefloir4-(RUAYAmBLROMBE bRerlyl)-isoxazole-3-
-yl nct d‘{?ak)zlpz)ble{/r\lyl 3- |so>32azo?%§‘( f:%r oxyl(l c Jgmld et hyl ami dg (0t0385] 5-(5 E

yl -2 >darbhzdicoxitphdaplde”4- n k) r phol m 4-yl nen»4- phcn>i >i car boxyl ic acid

et hyl am de [ 00386 ro-2, ) "4" a r -on ethyl
nenyl ) 1563hadh o B TEERBORY SR TRy A G Byl melt ]

5-(5-Chl 25 4-[4-<4-ncthyl - riperazin- 1yim:thyi)-

r henyi E)Q{X%&a;ko GQ‘? %E@bﬁﬁﬁé&%m d et hylam de [00388] 5-(5-Crort

2, 4- di hyodedK - ﬁhﬁm&d&%ﬁiﬂmﬁm&m}+}“m&mﬂmé{{hylhhhmbwl-j—zswnmiz«phwangs carboxyiic
aci d et hyl am de (00389] Corrpouwgc‘rs] within the scope o ornula (D) or ormula
(E) anéoselpive %ﬁ#‘o%“‘il AéMaidihu acture are disclosed in WO 04/07205 1

ggg: : i F&g%i" 4@3%&% Baﬁ’hﬁ%gg i}ié@ﬂifﬁhuﬁghﬁ{j %‘%ﬁ‘hgﬁ‘?‘é%{g%‘?g‘fﬂ&%it"he present
isoxazole-3~-carboxyhe acid ath}icumdx.
[00366] 5-(2,4-Dihydroxy-5-isopropyl-phenyt)-4- {4-{(2-methoxy-ethylamine)-methyl}-
phenyl }-isoxazole-3-carboxylic acid cthylamide
[00367] 5-(2,4-Dihvdroxy-3-isopropyl-phenyl}-4-{4-morpholin-4-vimethyl-phenyi)-
isoxazole-3-carboxylic acid isopropylamide
[00368] 5-(2,4-Dihydroxy-3-isopropyl-phenyl)-4-{4-(4-methyl-piperazin-1-vhmethyl)-
phenyl}-isoxazole-3-carboxylic acid tsopropylamide
[00369] 5-(S-tert-Butyl-2,4-dihydroxy-phenyl)}-4-{4-(4-methyi-piperazin-1-ylmethyl -phenyi}-
isoxazole-3-carboxylic acid ethylamide
[O0370] 5-(5-tert-Butyl-2,4-dihydroxy-phenyl}-4-(4-piperidin-1-ylmethyl-phenylj-isoxazole-
3-carhoxylic seid efhylamide
[00371] 3-(2.4-Ditydroxy~5-isobutyl-phenyl)}-4-(4-morpholin-4-yimethyl-phenyt)-isoxazole-
J-carboxylic acid sthylamide
[00372] 5-(2,4-Dihydroxy-3-isobutyl-phenyl}-4-(4-piperidin- 1-ylmethyl-phenyl)-isoxazole-3-
carboxylic acid ethylamide
[00373] 5-(5-tert-Butyl-2, 4~-dihydroxy-phenyl)-4-(4-morpholin-d-ylmethyl-phenyl}-isoxazole-
J-carboxylic acid ethylamide
{0374] 5-(5-tert-Butyl-2,4-dihydroxy-phenyl)-4-(4-diethylaminomethyl-phenyl)-isoxazole-3-
carboxylic acid ethylamide
{00375] 3~(5-Chloro-2 4~dihydroxy-pheny!)-4-(4-morpholin-4-yimethyl-phenyl)-isoxazole-5-

carboxylic acid ethylamide



D hydr oxy- 5-i sopropyl - phenyl ) - 4*4-nor phol -4-yta acid et hylam de. [ 003901
The present invention provides a pharmaceutical conbination conprising
(00391) ayvoaomawmpmand of ornula (E) | 00892 wherein R, " PCI/EPR0000638d1 r om
et hyl am nocar bonyl CH3CH2NHC( O - or i sopropyl am nocar bonyl

(CH3"CHNHCX=0) -), {00393J Rg is selected romethyl, isopropyl, brono, or
chloro; and 100394J R is selected rom norpholinyl, piperidinyl,

pi pcrazinyl, pyrrolidinyl, ethylam ng).i sopropyl am no, diethyiam no,
cycl ohexyl am no, cycl opentyl am no, nethoxyethyl am no, piperidin-4-yl,
N-acet yl pi perazi nyl, N-nethyl pi perazi nyi , rret hyl sul bnyi ar oi no,

t hi onor phol i nyl thlonDr hol nyl - di oxi d ydroxyethylplperldlnyl or 4-
hydr oxWBTférﬁ*ﬁi @}ﬂh}’ aWOEMEQ‘S’i\@@)} a4, F’éié@td%ﬁ "Dy P EY Y3 i¥RNi bi t or
[00396J The % r ol E) may be a Hsp90 inhibitor. [00397J The
corrpoulr'n‘(fl‘“(f0 m( (’aﬁ@ n%igg&(? 4- Di hydr oxy- 5-i sopropyl - phenyl >4-{ 4-

mor ph Oﬁomvﬂ wmam aﬁaﬁlﬁﬁﬁ’étﬂyi iphexarel(e-Breantosiyldox poipteatiiiyilam de.
{00398} I n anot her aspect the present invention provides the use o a
conpousekazamr Frodrhox ) agid ethylamide

73 caltbtE) S i B R R 2l PR el bR R i cor o

t he nw}&g&?g%gdqiﬁqmchanent or the treatnent or prevention o a proli
erative di sease E00399J In a urther aspect the present invention provides

a conp@oAtios-¢r Fiﬂhfafo(t-ﬁ)«iﬁwdﬁwy(‘ﬁp%nﬂrhyBfibtzé yrelidgoprbugtbyiprenyl)) - 47 4- o f
hol i n- 4- ylgER{Z] Ef@%y {lsf azol e-3 - carboxylic acid ethylamde and at
| east e SERYBESCIHREMEEE or use in treating or preventing a proli
erati Vﬁm‘i‘siﬁe%‘%? ﬁ-IB@%%Q«l blghe@NOL @?%@%ﬁ holine. wﬁﬁ@tﬁﬂ%hdﬂgw@ﬂkhﬁﬂe—pE ovides a
met hod' o treati reventlngapr0| rative di sease yamnlsterlnga
corrpoumﬁb@u@r,mﬁa:i}(vﬂi)mﬂ& 5-(2, 4-Di hydroxy- 5- |sopropyl phenyl) 4"4-n K)rpl
lin ylncth>i - | )-1soxazol e-3 ri %ox yHc a? li]s%/ t?rrg \S\A at | east
one HEMRSIEH B 4rI b p{;bﬁapmmr‘w -phenyl}-4-(4-morph olmici—\ nethyi-pheny
isoxazale-3-carboxylic acid ethylamide
[00382] 5-(5-Chloro-2,4-dihydroxy-phenyl}-4-(4-piperidin- | -ylmethyl-phenyl)-isoxazole-3-
carboxylic acid isopropylamide
[00383] 4-(4-Diethylaminomethyl-phenyl)-5-(5-ethyl-2 4-dihydroxy-phenyi)-isoxazole-3-
carboxylic acid ethylanude
{00384] 5-(5-Ethyl-2,4-dihvdroxy-phenyl)-4-{4-(4-methyl-piperazin-1-yimethyl }-phenyt |-
isoxazole-3-carboxviic acid ethylanyide
{00385} 5-(5-Ethyl-2,4-dihydroxy-phenyl}-4-{4-morpholin-4-ylmethyl-phenyl isoxazole-3-
carboxylic acid ethylamide
[06386] 5-{5-Chloro-2,4~dihydroxy-phenyl)-4-(4-dicthylaminomethyl-phenyl)-isoxazole-3-
carboxylic acid ethylamide
[00387] 5-(5-Chlore-2,4-dihydroxy-phenyl)-4-{ 4-{4-methyi-piperazin-{ -ylmethyl}-phenyi]-
isoxazole-3-carboxylic acid ethylarude
[D0388] 5-(5-Chlere-2 4-dihydroxy-phenyl)-4-(4-morpholin-4-ylmethyl-phenyl}-isoxazole-3-
carboxylic acid ethylamide
[06389] Compounds within the scope of formula (D) or formula (E) and the process for their
manufacture are disclosed in WQ 04/072031 published on August 26, 2004 which s hereby
incorporated into the present application by reference. A preferred compound is 5~(2,4-
Dihvdroxy-3-isopropyl-phenyli-4-{¢-morpholin-4-yimethyl-phenyh-1soxazote-3-carboxylic

actd ethylamide.



(00401] The present invention urt her relates to conbinations conprising
conpounds targeting, decreasing or inhibiting the activity o the epidermal
growt h acworo(E@FRY am |y o receptor tyrosine kinases (EBchRiP2¢oe@FHR6), Er bB2
(EGFR2, HER2), ErbB3 (EGFR3), ErbB4 (EG-R4) as hono- or heterodiners), such
as conpounds which target, decrease or inhibit the activity o the epidernal
growm h actor reccptor amly are especially conpounds, proteins or
anti bodi es which inhibit nenbers o the EG- receptor tyrosine kinase amly,
e.g., EGF receptor, ErbBl, ErbB2, ErbB3 and ErbB4 or bind to EG- or
EGF-related ligands, and arc in particular those conpounds, proteins or
nmonocl onal anti bodi es generically and specifically disclosed in US
5, 677, [PR3IY0WHheprekstt rercetyn prtoeps phrsdedwicsl s ipiessatmpPEpPRi cation by re
ere nce Conprised arc |i.kewi se the corresponding stereoisoners as well as
t he conmggggWHﬁﬁ@35W9§Péﬁ”ﬁﬁgﬁ@%cations, e.g. solvates and pol ynor phs,
which are disclosgdrtherein. More pre erred is trastuzumab al so market ed

i Herccptin(tn). Trastuzunmab, a nonocl onal anti body,

wor ks B R &(L=/Nng With one o the ways in which breast cancer cells grow
and dividg. Sone /breast cancer cells ovcrexpress a protein known as HER2
(ErbB2) onm~Fheiz eIRI sur ace. Trastuzumab bl ocks the positive growth

si gnal HERZNQVE ‘préssion supplies to the tunor by attaching itsel to the
HER2 (ErbB2) protein and acting as a HER2 (ErbB2) inhibitor. This inhibits
tunor cell division and growth . Trastuzumab al so works by attracting the
body's own infAine cells to help destroy the cancer cells. Trastuzumab is
approved or the treatnent o breast cancer whose tunors aoverexprcss the HER2

( Er bB2J0ope2it ehireintRotshelectest divpt ehpeminErbopBAEBEHDNHI B0t i s | apati ni b.
An exanpl e %_a,HER[ %ﬁrEEL“‘Ti@£¢FQ%Q{ is erlotinb. [00402) In each case
mhere_%’@&??@ﬁ@“%dﬁﬁ’%ﬁ“iﬁ TS S"are given above, the subject matter
relati gﬁn&g] Rhe, CUMAURS «iks1, ReLRIN HRGAE RRALeS dhat 0 the present
application by reference. Conprised are |ikew se the pharmaceutically
accept g4k &k isseldvarddoom nidnghadiort. egpddoivh gircacoyhtipsolidings céwbsisener s,
cnantiontrs, tautoners, as we I,a% the corres ?ndinqncnystﬁl nodi fi cati ons
0 abovBCHSHaEREY A f@ﬁH@SQf“gﬁgyﬁq@‘%ﬁyﬂmgmggmnﬁm SthoXyethylamino,

piperidin-4-y1, N-acetylpiperazinyl, N-methylpiperazinyl, methylsulfonylamine,

thiomorphalinyl, thiomorpholinyl-dioxide, 4-hydroxyethylpiperidinyl or 4-

hvdroxypiperidingl; and

{00395] b) at least one HER2 (ErbB2) inhibitor

[00396] The compound of formula (E) may be a Hsp90 inhibitor.

[00397] The compound of formuda (E) may be 5-(2,4-Dihydroxy-S-isopropyl-phenyl)-4-{4-

morpholin-4-ylmethyl-phenyl-isoxazole-3-carboxylic acid ethylamide.

[00398] in another aspect the present invention provides the use of & compound of formula

(F) or 5-{2.4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yimethyl-phenyl }-isoxazole-3-

carboxylic acid ethylamide and at least one HER2 (ExbB2} inhibitor for the manufacture of a

medicament for the freatment or prevention of a profiferative disease.

[00399] In a further aspect the present invention provides a compound of formula {(E)yor 5-

2, 4-Dihydroxy-S-isopropyl-phenyl}-4-(4-morpholin-4-yimethyl-phenyl)-lsoxazole-3-

carhoxyvlic acid ethylamide and at least one HERZ (ErbB2) inhibitor for use in treating or

preventing a proliferative disease.

{00400] In another aspect the present invention provides a method of treating or preventing a

proliferative disease by administering a compound of formula {E) or 5-2.4-Dibhydroxy-5-



sol vates, hydrates and pol ynorphs, which are disclosed therein. The
conpounds used as active ingredients in the conbinations o the invention
can be prwpansdeossd adm ni stered as described in the ciPel/FPo@eISHE,
respectively. Also within the scope o this invention is theconbinaiion o
nore than two separate active ingredients as set ort h above, i.e., a
phar maceuti cal conbination within the scope o this invention could include
three active ingredients or nore. {QQ4Q3) In another enbodi ment the present
invention provides the use o the irst pharnaceutical conponent o the
present invention in conbination with a HER2 inhibitor or the manu acture o
a medi canent for the treatnent or Prevention 0 a groli erat ive disggse.

" ! »

[ 00404fopmpd-thenrer-@rpyaheimt-Tnebpravent-iorsent P orrrsls ged crpBufe
phar maceut i cal canpe t -9, Lhe present invention in conbination with a HER2
i nhi bi FBFAHEE ﬁ?&%@?ﬁégf?l é’ieoépr°pr eventing a proli erative disease.

(004059ppahi it *RE Bre&drk MGatioS hivgibeS14@Mo l@@mhﬁhii@z@ﬂ@%@mir@%ﬂ;ﬂo&ﬁﬁﬂ , dose

escal ation studies in patients with proli erative di seases. Such studies

prove farpepagtdecuhsing phethdyimeg Pi satidtetishaetdersa] mgréfasir EGFR fmily

conbination o the inventian.. The, e.Lclal. e ects.on prali.seative

di seas® CHRJOIYEOGSE FWW&E%?%&&%E& %@ﬁ}dhcﬁ"@ %@&ﬂ)’t%ﬁ)gs t‘%@é ggg‘jt udi es

whi ch AngKROWR B3 RHGD- §:hRrBERRA), Skh bi &hmpdinlib@bahttarpgSUabersdsiGt es may

be, in particular, suitable to conpare the e ects o a nonotherapy using the
act i veinhigribdbanty cdnlt: epidombl gravitofictr révepion{eenty o esiReigllscabpyindshe dose
0 agent

gent | DBJOra b e PER U T PER Gl (oCa! PPt hET ery e RIS ()

my bepag %&Ig%eﬁx@@l' B Xesh AaRerand ok BRdd0$€: 100 AUE N kelbiR) 1IFRMIsD
escal ated. Each patient nmay recelive doses o the agent (a) cither daily or

i Nt er muktie pirtithier dolcagypontherdiripabmentodal betitwdieraneredlli anduch st udi es,
ecics. STeotieoRy Urrles kA S07 a7 oG o R ResGu R TEBIBRGEron ot he
I nvent flicHih 15\,61%'1'&‘&1&.053019‘3#%%(5 e B REREHEChREREBE stord®i@meBs RWPQI G stic
therapeutic e ect, e.g. w t regard to alleviating, delaying progression o
or i nhitkidbiragohitieg synnt enelfidatibtnakgosdimter dndhyelveserphs, ivdiicigarb éselosed al
therein. More preferred s trastuzumab alse marketed under the tradename Herceptin™,
Trastuzumab, a monoclonal antibody, works by interfering with one of the ways in which
breast cancer cells grow and divide. Some breast cancer cells overexpress a protein known as
HER2 (ErbB2) on their cell surface. Trastuzumab blocks the positive growth signal HER2
overexpression supplies to the tumor by attaching itself to the HER2 (ErbB2) protein and
acting as 8 HER2 (ErbB2) inhibitor. This inhibits tamor cell division and growth .
Trastuzumab alse works by attracting the body’s own inumune cells to help destroy the cancer
cells. Trastuzumab is approved for the treatment of breast cancer whose twmors overexpress
the HER2 (EfbB2) protein. Another example of a HER2 (ErbB2) inhibitor is lapatinib. An
example of a HER1 (ErbB1} inhibitor is erlotinab.
[00402] In each case where citations of patent applications are given above, the subject
matter relating to the compounds is hereby incorporated into the present application by
refevence. Comprised are likewise the pharmacentically acceptable salts thereof, the
corresponding racemates, diastereoisomers, enantiomers, tautorners, as well as the
corresponding crystal modifications of above disclosed compounds where present, e.g.
solvates, hydrates and polymorplss, which are disclosed therein. The compounds used as
active ingredients in the combinations of the invention can be prepared and administered as

described in the cited docunents, respectively. Also within the scope of this invention is the



e fects, e.g. ewer side-e ects, an inproved quality o li e or a decreased

norbidity, conpared with a nonotherapy applying only one o the

phar macewocaldosomat i ve i ngredi ents used in the combi naPCOEPROMINESS61

i nvention. (00407) A urther benefit nmay be that | ower doses o the active

ingredients o the conbination o the invention may be used, or exanple, that

t he dosages need not only often be smaller but nay al so be applied | ess

frequently, which may di mnish the ingidence orseverity o side-e ects. This

is in accordance with the desires and requirenents o the patients to be

treated. [00408) H s one objective o this invention to provi de a

phar maceuti cal conposition conprising a quantlty 0 i rst. conponent and a

secondi@ﬁnwéW@ﬁﬁHa§bﬁﬁéﬁﬁ@@gmwﬂﬁé@@ﬁﬁﬁﬁﬁhmﬁh@éHﬂﬁﬁﬁhﬁ@“ﬁo?%{qy

t her ap ca tive tin Nty 0l e di seases.

These ? "t"rgt“‘eﬁh%‘ﬂ% X ﬁlﬁn%%tgﬁ}e ? 84 9,{ 8 Rrg[&i%‘ ﬂﬂi et %ﬁ]}f F}?Eaﬁt"g;{l onin a

fixed ﬁ%ﬁhkﬂ%&k%ﬂﬂbl . in asingle galenlcal conp03|t|on, whi ch may be
prepared in a manner known per se, suitable or enteral, such as oral or

rect al (00481 rameticermboditheithibe preseitonvansonamyides ﬂ(wmrﬂmf Bledoded ani mal s),

i ncludi.n hunan i n _conbi

o BB TR ch@rGea o (e epeetib u@Pg if (ol i SR T Bt L FRioidhy for

par ent @k alanaRRld-C 8t 4 R0dich 048] Akt afnRat bMabYontibRe1 h pitfcréerPOReRs. and the
second conponent may be provided as separate pharnaceutical conpositions in

a kit.[opeey1n]a Fﬁhbupttmmmgmth@mw%mn‘p@eﬁli’en orsidos i‘?@épariﬁtklﬁﬂmww strat | on 0
the first conp the.se

choun RGN A s B e P a e D e TR AiPLERE! & i el o and

parent&mﬁ&vﬁqQkthgﬁaghQQd&@hgannals (war m bl ooded ani nal s), including
humans. "Each stuch conposition or separate administration conprises a

t her api@o4o3jabhiyabsf fladdal md@mmtbwtmmdnqastwmnhibphdnmozh}@tgmnﬂhdzys @ctive
conponent in conbjnat i gne or nore phar rrac .accept abl e

carri epadica wih m@hwtﬂr»eb%r’m it dBlies pRAY H’a%ﬁ‘t ‘m SOWESED £1 BYs  may
cont ai Q%u 9 Exlng)é:ﬁ&ﬁl &t th”xE QHPR%Q&H%&I} Orhe %6 x.teﬂn @s? Oile 19&%@19@1‘2& HELhARbNfeF L7 about

1% to e active ingre
diseases may be determined directly ihmugl me ttsuits of these studies which are knowst s

such to a person skilled in the art. Such studies may be, in particular, suitable to compare the
effects of a monotherapy using the active ingredients and & combination of the invention.
Preferably, the dose of agent {a) is escalated until the Maximum Tolerated Dosage is reached,
and agent (h) is administered with a fixed dose. Alternatively, the agent (a) may be
administered in a fixed dose and the dose of agent (b) may be escalated, Each patient may
receive doges of the agent (1) either daily or intermittent. The efficacy of the treatment may be
determined in such studies, e.g., after 12, 18 or 24 weeks by evaluation of symptom scores
every 6 woeks,

{00406} The adminisiration of a pharmacestical combination of the invention may resnit not
ouly in a beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to alleviating,
delaying progression of or inhibiting the symptoms, but also 1n further surprising beneficial
effects, e.g. fewer side-etfects, an improved quality of life or a decreased morbidity, compared
with a monotherapy applying only one of the pharmaceutically active ingredients used in the
conubination of the invention.

[00407] A further benefit may be that lower doses of the active ingredients of the
combination of the invention may be used, for example, that the dosages need not oaly often

be smaller but mav also be applied less frequently, which may diminish the incidence or



Phar maceuti cal preparations or the conbination therapy or enteral or
parenteral adm nistration are, or exanple, those in unit dosage orms, such
as sugar -woabsdevsbl et s, tablets, capsul es or suppositorPCeEP2a9/0638pDUl es. |
not indicated otherw se, these are prepared in a manner known per se, or
exanpl e by neans o conventional m xing, granulating, sugarcoating,

di ssolving or |lyophilizing processes. It will be appreciated that the unit
content o a pharnaceutical conponent. gantained in an individual dose o each
dosage ormneed not in itsel constitute an e ecti ve anount since the
necessary e ecti ve anount may be reached by adm nistration o a plurality o
dosage units. [00412] In a nmethod o treating proli erati ve ?Lsease, t he
irst cenponedsiderdfeckie Thisdsfnacerisnrrontth hsylcgessuireieteateas of d¢et her
sequenqu%%y r.separately. The irst and secondconponents nmay be delivered
in onep%g'\ﬂﬁgﬁﬂﬁﬁgg dosage ormor in nmultiple separate unit dosage orns

[ 00413jpgkpaiparit bEbiBbstiva of fet BReMidncalphyvide ephdrvacanialrdonposiaen o the
pharmaceutical components o the invention may be administered _

si mul t emerishys orargigguienBisheaypansal 309 aasyonsy @Epongids PR eBhpERemtss: nay be

admi ni stered separately or .as, afixed conbination. FEor exanple, .the nethod
o pr ev%ﬁﬂ‘:&lﬁﬁa}o."~'P@é§1"ﬁ%¥“ﬂ)‘%‘§h béieé i‘i’ ?/‘g%%ggté%s%s&%é@gg% Pﬁg@%“t %b(ggvsé ntion
My COfREdFBst(dndt s&HNERbSHEALEORPbE PR vIdel $or LloTRRRERIN fun fivede or

phar maceutically acceptable salt” ormand (ii) administration o the second
conponemtibingioreeecdn apfrttadenicd canpysines egidbiney Barrrdichin 8FRaneousl y or

ceden Lol A RS P LY RELAPRL LAY pSsaEaount . pre

) or Intermttently
dosageg; a1 EARARMHRGIL0H NS AIRURES: Bes&TiiResnbrRagdNwikbae bngibw dual
conbi nati on conponents o the conbination o the invention may be
adni ni sbenadosiepiy atcepiyblacantiorserahivents mspechiyi sugahip borcsira e parchFdpy or
concurrently in divided or single conbination forns. Furthernore, the term
admi ni §$i§}€'ﬁ- ‘gt al so enconpasses the use o a pro drug o a conbi nation

conpon ﬁﬂl}iﬁ%{; Al GORVELT tft{x'c et icgﬁp&?ﬁ,tﬂ& h&t GRIBLARLLABoREN g HegBoRliGi s The

i nst an ntion is'there ore to be understood as enbracing all such

regi meas oS piHnhaneiotisoonpositites matking treatnent and the term

"adm ni sterin " i S to beq{ nt er pr et eg oo st igbend s et
100410] The pharmaceutical compositions for separate administration of the first component
and the second component may be prepared in a manner known per se and are those suitable
for enteral, such as oral or rectal, and parenteral administration to manmals (warm-blooded
animals), including humans. Each such composition for separate administration comprises a
therapeutically effective amount of at least one phasmacologically active component in
combination with one or more phanmaceutically acceptable carriers or dituents.
[00411] Suitable pharmaceutical compositions may coniain, for example, from about 0.1 %
t0 about 99,9%, preferably from about 1 % to about 60 %%, of the active ingredient(s).
Pharmaceutical preparations for the combination therapy for eateral or parenieral
administration are, for example, those in unit dosage forms, such as sugar-coated tablets,
tablets, capsules or suppositories, or ampoules, If not indicated otherwise, these are prepared
in a manner known per se, for example by means of conventional mixing, granulating, sugar-
coating, dissolving or tyophilizing processes. It will be appreciated that the unit confent of &
pharmaceutical component contained in an individual dose of each dosage form need not in
itself constitute an effective amount since the necessary effective amount may be reached by
administration of a plurality of dosage units.
[00412] In a method of treating proliferative disease, the first component and the second

component may be administered together, sequentially or separately. The first and second



accordingly. {00414] The e ect ive dosage o each o the conponents enpl oyed
in the conbination o the invention may vary depending on the particular
conpound WO 2ptwesnseeut i cal conposition enpl oyed, the noeeT®pPaewionisst r ati on,
the condition being treated, the severity o the condition being treated.
Thus, the dosage reginen o the conbination o the invention is selected in
accordance with a variety o actors including the route o adm nistration and
the renal and hepatic unction o the.pgtient. A clinician or physician o
ordinary skill can readily determ ne and prescribe the e ective anount o
the single active ingredients required to alleviate, counter or arrest the
progress o the condition. Optinal precision in‘achievjn%iconcentration 0

t he actirspenppigpayiterielivitpd B snermabingdgaitdegiseypen g5 ngnp UpEePagict Ridut
tOXiCi%qq egui.res a reginmen based on the kinetics o the active ingredients’
avai | abi’l %y‘“d target sites. | 00415] The amount o active ingredient that
may beﬁmuﬁi Rehrivdull &1, £ aefdpefiticitl efftal e ab@upl etackeoBthgiphghecaaszage orm wi | |
vary dependi ng upon the host treated and the particul ar npde o .

adm ni @mpneeA of the infdntiopsayigadaweRricd showenepusly praeqremsialpard Biaydose

| evel or, anyparticular patient.wl| depend uypon a varjety.o .acter

| nel udii ERETsPROPRSP STk B i 3 ored R RBUTRE sl R R 5P oy

wei ght gxgfmeRR mb@ad bhpreS@¥ing@ir @loatistd 718l R ANRIINeSE abdodding BOUk @n@ntion

adm ni stration, rate o excretion, drug conbination, and pFe severléy o the
part i cokatodpswdadomdergvinny thabishpynponset ipHerap sbtnustitisaldy ssepigiicanount
or a given situatian.can be readily deternned. by routine experimentation
and "1 ST g b SRR o SRtreshd SrRBegRa Rt oL B RS  Coarg)  For
pUr POSESeRtaliB 8alPERSL BindANGREH R sefichRARARAHY bRRLiY j@n@¢E theraputtage W | |
generally be a total daily doSe adm nistered to a host in single or divided
doses sffyctibeamnuasguaiesbhon sexapptialiveficoimOmostit 0.8100Biggl kg body wei ght

daily and nor re erred rom.1.0 to 30 no/kg .body weight .daily., Dosage uni't
Compos B R ORI BT U EE BN BRPT WIE8. CREF BB ke up ¢ he
dai |y ds8na( @k dite o CORROMBASHEE SPME iNGntish AL BY han(idtercl B&raHERR
inhibitors and the pharmaceutical conpositions conprising these active
i ngr editeliffeeninayeshbragnihanisterddhonal dnconcurrently in divided or single
combination forms. Furthermore, the term administering also encompasses the use of a pro-
drug of a combination component that convert in vivo to the combination partner as such.
The ingtant invention is therefore to be understood as embracing all such regimens of
simmitancous ot alternating treatment and the term “administering™ is to be interpreted
accordingly.
{00414 The effective dosage of cach of the components employed in the combination of the
invention may vary depending on the particolar compound or pharmaceutical composition
employed, the mode of administration, the condition being treated, the severity of the
condition being treated. Thus, the dosage regimen of the combination of the inveation s
selected in accordance with a variety of factors including the route of administration and the
renal and hepatic function of the patient. A clinician or physician of ordinary skill can readily
detenmine and prescribe the effective amount of the single active ingredients required to
alleviate, counter or arrest the progress of the condition. Optimal precision in achieving
goncentration of the active ingredients within the range that yields efficacy without toxicity
requires a regimen based on the kinetics of the active ingredients” availability to target sites.
[004158] The amount of active ingredient that may be combined with carrier materials to
produce a single dosage form will vary depending upon the host treated and the particular

mode of administration. 1t will be understood, however, that the specific dose level for any



parenteraHy, s blingually, by aerosolization or inhalation spray, rectally,
or topically in dosage unit ornulati ons containing conventional nontoxic
phar macewocaldosomecept abl e carriers, adjuvants, and velrCTiErso@®cidesi r ed.
Topi cal administration nmay al so involve the use o transderna

adm ni stration such as transdermal patches or ionophoresis devices. The
term parenteral as used herein includes subcutaneous injections,

i ntravenous, intranuscular, intrastem_injection, or in usion techniques.
[00418] Injectable preparations, or exanple, sterile injectabl e aqueous or
ol eagi nous suspensions may be ornul ated according to the known art using
sui tabl e dispersing or wetting agents and suspendi ng agents. The sterile

i nj ect pivtieulpr ppanawilbdepray uptsovibEtaokieers sciidiog éhfamﬂé% of the mB‘#Fl%‘r

suspensi on i ontoxi ¢ parenterally ac ept bIe ent

oanel Sooaind Sl reP Pogy ML b GRORR AR P HEKorlin i ®lh O oo
and solyeoLSydRAk-FRh, PRe 8IPIOMRA, & L%%ﬁf&im@aﬂ@@lﬁe SevBRly W erbar@ithe

i sotonic sodiumchloride solution. In addition, sterile, ixed oils are

convenﬁhanaMhﬁﬁgmpg@yEd“a§¢@t@ﬁ%&@ﬁtﬁbwdﬁugp%ﬁﬁvwﬁfWEﬂ@MWimF@ﬁUQhﬂs*burpose

i oy Eepitudgerined BT Br VB P npeioan g SR Y Sk oL TARRRE ks 1 n ¢ ne

pr epar ; dz% QihipjagCt abl es. (00419| Suppositories for rectal adm nistration
o the drug tan be prepared by mxing the drug with a suitable nonirritating
excipiﬂﬂﬁiﬁp@hrﬁﬁp@ﬁﬁ@ﬁﬂﬁuﬁ&ﬁﬂimndﬂmm yéthybmnmugkﬁ@mhsnmﬁrwﬁ areradll i d at

ordinary tenperatures but |i at t he rect.al erat re and will there
ore nmePtaigiakddydass simigies ﬁ“ st Ry &@‘g {deéﬁrﬁ%v “§’é’ 4" dBEHYE SF s or

Of al a@l@am.;aét&%ﬁ?ﬁ oY, h el M g%;%@@?%ﬁ% kiRl @t Sore hf&%@d mmexm and

anul €s n such solid dosa orns, the active conpound be adm xed
vm th agdhegst b(ﬁljewmgiarctnlgj Dulreagt. i Rssisury msecdash 686t zonmsif*awfch Such

dosage orns nay al so co as i.,s normal practice, additional substances
ot her Pwaﬁmﬁﬁ@?ﬁnﬂﬁﬁﬁéﬁb L“%“lj‘mﬂﬂib?‘icatlng agents such as magnesi um

ST S SISO LR ol o e b e sase o

prepar gaavabbuiRal ﬁfnli;ﬁmﬁ@am Ld&gﬁmm g these active ingr Ldlents, may he administered orally,
parenterally, sublingually, by acrosolization vr inhalation spray, rectally, or topically in dosage
unit formulations containing conventional nontoxic pharmaceuntically acceptable carriers,
adjuvants, and vehicles as desired. Topical administration may alse involve the use of
transdermal administration such as transdermal patches or ionophoresis devices. The term
parenteral as used herein includes subcutaneous injections, infravenous, intramuscular,
intrasternal injection, or infusion technigues.
[00418] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents, The sterile injectable preparation may also be a sterile
injectable solution or suspension in a nontoxic parenterally acceptable diluent or solvent, for
example, as a solution in 1,3-propanediol. Among the acceptable vehicles and selvents that
may be emploved are water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil may be employed including synthetic mono- or
di-glycerides. In addition, fatty acids such as oleic acid find use in the preparation of
injectables.
[00419] Suppositories for rectal administration of the drug can be prepared by mixing the

drug with a suitable nenirritating excipient such as cocoa butter and polyethylene glyeols,



[ 00421 ] Liquid dosage ornms or oral admnistration may include
phar maceutical |l y acceptabl e ermul si ons, solutions, suspensions, syrups, and
el i xirs cwotaioengpoi nert dil uents conmonly used in the &CrT/EP3aolecissl wat er .
Such conpositions nmay al so conprise adjuvants, such as wetting agents,
emul si ying and suspendi ng agents, cyclodextrins, and sweetening, |avori
ng, and per um ng agents. [00422] The conpounds according to Forrmula (1),
HER2 i nhi bitors and pharnmaceutical caggpositions described herein can al so
be admi nistered in the ormo |iposonmes. As is known in the art, |iposones
are generally derived ron1phospho|ipids or other lipid substances
Li posones are orned nono- or nulti-lanellar drated | gt %gtals
I A

t hat apBicHiaspEriged Ufihméih CHHFEBHSS it ﬂtAh‘ny‘rb‘izl FRPBEF RV IHY &Y Wy

accept%b{te ﬁl@%g&rnaa[bﬁ !_tl:%%lglt}e \!hju id capable o ormng |iposomes can be used.
The preéesen LI Some orm can contain, in addition to a

conpoupek4eot El@hcpﬁ@ééxg@tormﬁ\f&ﬂhhmmlﬁ‘tsﬁmdm A8y Selude es;mﬂbatheﬁ pifixci pi ents,
and the |like. The pre erred |I(§I ds are the phospholipids and phosphatl dyI
chol i npevéss tapil esaymle@oirhmwhmiﬁ flosaad fasnt the Pt NBPHBESMEB bE 8¢MI¥Hposones

glr gl (‘_5)33"\’9 %ﬁl}ﬁ‘é‘t %ct{) L? &ég h{x gg }ué % gefé ot E;*re %t%%}th &%lihsd&%%&é&%@éﬂs OFH) 423]

The t egdtRpri! & ik nBfAdlipyRtidd, sﬁaas@ma;&nﬁlszamemheﬁmﬁ mee dx&m&deg v ncl ude but
are not restricted to cancer, eg. solid tunors, e.g. breast cancer.

EXANPLE@Yi[—@mkg}mE)%mﬁﬂ%en%nﬁﬂﬁm aarde. B the £ase of e«ﬁﬁelsmddhvlm and pills, the

5{24 hydr oxy- 5- i 8op (s phenyl .

ana- ol HEY T T T Rae RS A Senomabistseat B P 94HPR IS 1 an de
when uls,%?m@\,‘g@,rg%@@uog@ngeth trastuzumab in a human breast carci noma
xenograft nodel in nude m ce[00425J The estrogen receptor positive cell
| i ne BRO4ZH L&I@Gii\%gmms ﬁﬁB}r@ioyhmmw&tmnsna imohee ptw*eals@lﬁmalrl‘cl noma cel |

line is use are grown

Supp! eRHvaReRTR ms R svmwwga‘m@amwg 5 Euts o P e,

[ 0042 61(“411@;091&%& Bl 001! Qi 58 bbgek NOGH &‘ﬁﬂ;ﬁ@moﬁ@ﬁﬂ% ap,g%embs\@mwﬁ@neousI y

i nplanted on"t he upper dorsal side with a 17b~Estradi ol pell (25

r ni cr ogrchns caytinp@ediayernehifasg ndisisngpding sgpotar cyclodexiring, and swwwmng
flavoring, and perfuming agents.
{00422] The compounds according to Formula (1), HER2 inhubitors and pharmaceutical
compositions deseribed herein can also be administered in the form of liposomes, As ts
known in the art, iposomes are generally derived from phospholipids or other lipid
substances. Liposomes are formed by mono~ or multi-lamellar hydrated Hoguid crystals that
are dispersed in an aqueous medivm. Any non-toxic, physiolegically acceptable and
metabolizable lipid capable of forming liposomes can he used. The present compositions in
liposome form can contain, in addition to a compound of the present invention, stabilizers,
preservatives, excipients, and the like. The preferred hipids are the phospholipids and
phosphatidyt cholines (lecithing), both natural and synthetic. Methods to fonm liposomes are
known in the art,  See, for example, Prescott {ed.), “Methods in Cell Biology,” Volume XIV,
Academic Press, New York, 1976, p. 33 et seq.
{00423} The terms “proliferative disease™ and “proliferative disorder™ include but are not
restricted to cancer, e.g. solid tamors, e.g. breast cancer.

EXAMPLES

[00424] Example 1: Antitumor effect of compound 1 5-(2,4-Dihydroxy-S-1sopropyl-phenyl)-
4-{4~morpholin-4-ylmethyl-phenyl-isoxazole-3-carboxylic acid ethylamide when used in

combination with trastuzamab in a human breast carcinoma xenograft model in nude mice



needl e. BT-474 cd |s (5x10*6) are injected in 200 mcroliter Matri gchHBSS
(1:1 vol) (BD Matrigel (tm Basenent Menbrane Matrix). The injection site is
subcut anewo2bw/demsvhe ri ght flank. Treatnment w th conpoenu/EP2009/063361 i at ed
when the average tunor vol une reached approximately 100 mmB. Tunor growth
is nonitored at regular intervals. The xenograft tunor sizes is neasured
manual ly with calipers and the tunor volune is estinmated using the formul a:
(Wx L2 x /6), where width (W and lemgth (L) are the two | argest

di aneters. Results are present ed as nmean SEM Tunor data are anal yzed by
ANOVA wi th post hoc Dunnet's test for corrparison of treat ment versus
controimgrou [00427] As a neasure of ef fi C value is

cal cul H¥0d&Slat he ﬁ%‘”"éﬁ@i‘%ﬁpﬁ’hﬁ“@ﬁﬁéﬁlrjf’élhtBTaéC‘b? ‘dT(n‘g It%ﬁb%éﬁﬁzé?’ Yivehor
;’ﬁl umsht':'m !Hulégq LM%R‘JOH‘[E%CHHQ!I&)IS’ ush0- tlzggé d*Jr \é}@%ﬁﬁn% WERA htvtﬂlgtt{m% {4epr esent
nmean vol ume on eval uat1 on day~m nus e me&n St unor vol une at

the st afisy gfy Ltdaﬁteekﬁ&ﬂtﬂ%lﬁt , FOD4RO].- ngtmt%rmgrt%stbtbmmggnpm&zsent ed as the
rel ati ve absol ute change in runor volume fromthe start to the end of the
exper i HAR6)( Ix nramﬁw O relbiperdalian. caghunprseyppiprRtancously isplaniedon §81 unen

oval uab 8O throtiadasri 2 TR R e R A v R SRR B6EE", 5

1 dayspame:. q—mn CERLFRNI 6Y hRURB 6RO S 30(BmQfol@ct MARIgcDEBSSNG: 1ani@s. The
tunmor sizes in the treatnent ?roups are conpared to those of the vehicle

treat e&iagtwtﬁ’sﬁamww&eﬁvf@sﬂ‘v #yxbpe dysawsage dubrgrmesgy éa Sicgithhen
applicgbl.e.. Trastuz m ni.stered | traven usI ce per week
at a dgglg‘ |‘é‘vlé‘t“’“8f“§ ?ﬁj?%émg "n%lg gtghih“é’lt {0 nist 3?‘8% éluvu?édﬁ%\é\é per week at
a doseyHrodimatd@4 K Omnl 004321 srball B rohihenBat trfiadarInoBakg The aslagzu@mmonhi ch
is administered i.v. tw ce per week results in 57% reducti on of tunor
burdenblﬁ'ﬁdmﬁmﬂl HW\thdh Wigh aﬂmmaetié}rseef@mneemmrﬁ @ﬁe%‘ifét’qmﬁéathba dose of 15

ng/ kg gi ve 4‘V red nin r t _i ni fi cant

a7 £ 2 Bineaty P bendienirte stk ol i 8% B o B SRbahefhe " o agent s
resul t gedifhic 3t ﬁre% % a%@xtt%me@mnt b ®fia Sre@Bh! \E&ﬁ&al&ﬁ%w Ghirgldgye one

al one as 22% t'unor regression

Dunnet’s test for comparison of treatment versus contrel group.

{00427] As a measwre of efficacy the %T/C value is calculated at the end of the experiment
gecording 1o

[00428] (Atumor volomegge/ Atumor velumeeauen 100

[60429} Where Atummor volumes represent the mean tumor volume on the evaluation day
minus the mean tumor volume at the start of the expertment.

[00430] Tumor regression is presented as the relative absolute change in tamor volume from
the start to the end of the experiment («(Twmor volume aativs day = § WINOT VOIS day )
Tumor volumegan asy * 100).

{10431} The antitumor effect of compound T and trastazamab is evaluated in the BT-474
xenograft modet (Fig. 1). The treatment period is 21 days s each treatment group counsists of
8 turnor bearing animals. The tumer sizes in the treatment groups gre compared to those of the
vehicle treated groups and the effect is expressed as 26T/C or regression when applicable.
Trastuzumab is administered intravenously (1.v.} twice per week at a dose level of 3 mg/kg,
Compound | is administered i.v. once per week at g dose of 15 mg'kg.

[00432] Table 1 shows that 5 mg/kg trastuzumab which ts administered Lv. twice per week
results in 37% reduction of tumor burden. Compound I which is administered onee per week
{gw) at a dose of 13 my'kg gives a 4% reduction in tumor burden (no statistically significant

difference from vehicle treated animals). The combination of the two agents resulls ina



was observed. These data provide strong pre-clinical support or conbining
trastuzumab with conpound | agai nst ERBB2 positive breast cancer.WHAT IS
CLAI MED 180 2010/08093bar maceut i cal conbi nati on conpri si ng aoTHBR®O/0633h1 bi t or
and a HER2 inhibitor, wherein e HSP90 inhibitor is (A a conmpound o ormul a
(E) wherein R3 is selected rom ethyl am nocarbonyl CH CH2NHC( =0 -

i sopropyi am nocar bonyl (CH3)2CHNHC(O', R is selected romethyl, isopropyl,
brono, or chloro; and Rv is -CH 2NR1ORI1 ot -NR 10R1l' wherein the
substituted am no group -NR OR1l' is a norpholinyl, pipcridinyl,

pi perazinyl, pyrrolidinyl, ethylamno, isopropylamno, diethylam no,

cycl ohexyl am no, cl opentyl am no, nethoxycthyl am no, [.’)I pcridin-4-yi

N- acet yrphgle m}zinnsdv antixkmret ﬁwupﬁp‘@;@@éﬁd with mth@toﬁty sk ap Ry fedmApregression

hi h di_oxi.dc ]
- hyar oarpeyshTihe 1 R Mivatk Ryt op PR R RS o

t her eof, om(}?;ﬁuﬁiﬁdzﬁtﬁﬂpBHB@7%§1@l&gbﬂﬁsﬂ&n&QrmJ' 2 (1) wherein R |s sel cted
romthe group consisting o (1) hydrogen, (2) hal ogen, (3) hydroxyl, (4)
Cl- C6 dlakbxly, (5) thiol, (6) G- Qalkylthlol _(7) substltuted or

TR AT T Tl St 10 L T/ e AT R
{mny )
Vehigle 10 mlke, qw, i.v. 100 - o 970 2 208
conirol
Trastuzwmab | § mp/kg, 2qw, Ly, | 43 | = 415 % 158
Compound I | 15 mg'ke, gw, iv. | 96 . 928 4 152
Compound 1 | 15 mgkg, qw, Lv. - 22 48 & 317
+ 5 megfke, 2qw, 1.
Trastuzumab

{00433] * P < 0.03; one-way ANOVA post hoe Dunnet’s test.



( 11) substituted or unsubstituted heterocyclyi; Ris selected fromthe
group consisting o (1) hydrogen, (2) substituted or unsubstituted Cl-Cb
al kyi , (3vo=otmispysat ed or unsubstituted C2-C6 al kenyl, @¢x/Epadmssisat ed or
unsubstituted C2-C6 al kynyl (5) substituted or unsubstituted C3-C7
cycloal kyl, (6) substituted or unsubstituted C5-C7 cycl oal kenyl, (7)
substituted or unsubstitutcd aryl, (8) substituted or unsubstituted
heteroaryl, and (9) substituted or ufisubstituted heterocyclyi ; Rois

sel ected fromthe group consisting o ( 1) substituted or unsubstitutcd
C3-C7 cycloal kyl, (2) substituted or unsubstituted C5-C7 cycl oal kenyl, (3)
substituted or unsubstltut ed arji, (4) substituted or unsubstituted

het er ¥, lqéﬁd%I(\Q)Dé'&bstl tuted or unsubstl tuted heterocyclyi ; and with
t he provi 1 yl, 4-al kyl - phenyl,
4- al kéxyp?}éﬂwmm’&‘t“zf‘ h‘é‘%mﬁﬂ*gh‘y{“l’g}"l% %hlg%ﬁ%?é'ﬂ ﬁ)tﬁég%?{g acceptabl e salt or

prodr YgrHRen8Bitor, Avhe IS tRNAS PRCGHMIGAIs conbi nation according to claim1,
wherein the HER2 inhibitor is trastuzumab. 3. A phar maceuti cal conbination

o cl aid deomgvemdiof fardmildHERO0 i nhibitor is a conpound according to fornul a
(fTU(ren) whereln g is selected fromthe group consisting o (1) hydrogen,
(2) hal ogem, l

HO._ A P
|®
T}'J F Ra

wherein

Ry i3 selected from ethylaminocarbonyl CH:CHNHC(=0)- or isopropylaminocarbonyl

{(CH RCHNHCE=O)-),

Ry is selected from ethyl, isopropyl, bromo, or chlore; and

Rg is —CHLNRYRM or -NRYRY wherein the substituted amino group-~NRw R'isa
morpholinyl, piperidinyl, piperazinyl, pyrrolidinyl, ethylamino, isopropylamine, diethylamino,
cyvelohexylamine, cyelopentylamine, methoxyethylamino, piperidin-4-yl, N-acetylpiperazinyl,
N-methylpiperazinyl, methylsulfonylamine, thiomorpholinyl, thiomorpholimyl-dioxide, 4-
hydroxyethylpiperidiny! or 4-hydroxypiperidingl,

or pharmaceutically acceptable salt or prodrug thereof;

or (B) compound according to Formula (1)

R® O

4}
wherein R is selected from the group consisting of
{1} hydrogen,

{2} halogen,



(3) hydroxyl, (4) Cil- aikoxy, (5) thiol, (6) Cl-C6 alkylthioL (7)
substituted or unsubstitutcd C 1-C6 al kyl, (8) am no or substituted am no,
(9) substwoubmdeorzounsubstituted aryl, (10) substitut edpror/Ere@losisst ut ed
hcteroaryl, and ( 11) substituted or unsubstituted beterocyclyi; R4 is
hydrogen or substituted or unsubstituted C 1-C6 al kyl; R5 is hydrogen,

al kyl, ai koxy, or halo; each o R6, R7, Rs, and R9 are independently

sel ected from the group consi sting o‘hydrogen al kyl, ai koxy, hal o,
substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl; with the proviso that when R* is amno and R, R/, R, and R9
are hydrogen, then R5 is not hydrogen, alkyl, aikoxy, or halo; or a
pharnﬁE@uﬁb@akY@ acceptabl e salt or prodrug thereo .4. The pharnaceuti cal
conblzghngg ordlng to claim3, wherein the HER2 i nhibitor is

trast *”5 Aphar maceut i cal conbi nati on conprising, a HSP90 i nhi bitor
and a ﬂER%n‘ hi bitor, wherein the HSP90 inhibitor is: (R)-2-am no-7-[2-<2-
Iu0|x> pyri n-3 y1VbhnyI] 4- et hyl -7, 8- di hydr o- 6H pyri do[ 4, 3-
d]pyrmﬁ1dnﬁ1ﬂiaﬂyﬁhuﬂ8) 2-amno- -ben2 |-7-[4- luorc 2-<2- luoro-pyri

di n- 3- hydr o- 6Hpyri do[ 4, 3-d ri mdin-5-one,
(R) - 2-@{1}11 ﬁuch"ﬁt“ite‘fg.rmﬁﬂ%‘“rl%m?xfi (Bt}g? pryl’l d:o% I3 yl[) pheng/loy] ! 4 iy

met hyligy, Sadhd¥dnfufbRvnhgd, 43-dJpyrim din-5-one,
(9) substituted or unsubstituted aryl,
(10} substituted or ansubstituted heteroaryl, and
{11} substituted or unsubstituted heterocyelyh
R is selected from the group consisting of
(1)  hydrogen,
(2) substituted or unsubstituted C1-C6 alkyl,
(3) substituted or unsubstituted C2-C6 alkenyl,
(4) substituted or unsubstituted C2-C6 alkynyl,
{5) substituted or unsubstituted C3-C7 cycloatkyl,
{6) substituted or unsubstituted C3-C7 cycloalkenyl,
(7) substituted or unsubstituted aryl,
(8) substituted or unsubstituted heteroaryl, and
(@) substituted or unsubstituted heterocyelyl:
RY is selected from the group consisting of
{1} substituted or unsubstituted C3-C7 cycloalkyl,
(2)  substituted or unsubstituted C3-C7 cycloalkenyl,
(3) substituted or unsubstituted aryl,
(4)  substituted or unsubstituted hetercaryl, and
{(3) substituted or unsubstituted heterocyelyl; and
with the proviso that when R is amino, then R® is not phenyl, 4-alkyl-phenyl, 4-atkoxy-

phenyl, or 4-halo-phenylor a pharmaceuatically acceptable salt or prodrog thereof.

2. The pharmaceutical combination according to claim 1, wherein the HER2 inhibitor is
trastuzumab.
3. A pharmaceutical combination of claim 1, wherein the HSP9( inhibitor is

a compound according to formula (1)



(R -2-amr -7-(2-brono-4-

| uor o- phenyl )-6-[(S)-1-{4-nmet hoxy-phenyl)-ethyl]-4-nethyl-7, 8-

di hydr o"Hvpyniodwepese 3- d] pyri m di n- 5- one, PCT/EP2009/065861

(R) - 2- am no- 742- <6- mer hoxy- pyri di n- 2-yl ) - phenyl ] - 4- net hyl - 7, 8- di hydr o- 6H py
rido[4,3- d]pyrimdin-5-onc, (RV2-anrrk>-7-[4- |uoro-2-{6 ntthoxy-pyri

di n- 2-yl )-phenyl 1-4 - nethyl-7,8-dihydro-6Hpyrido® S-dJpyrim din-S-one,
2-am no-7 [4 | uor o- 2- ( 6- net hoxy ryr53n 2-y1) - phenyl ] -

- di et hyl - 7, 8- di hydro- 6Hpyri do[ 4,3-d]pyrinmdirj-5-one, 2-amp-7-[4-

| uor o- 2-(2 | tioro-pyri din-3- yl) phenyl]- -dinmethyl -7, 8-di hydro-6Hpyri do[
4,3-d]py pmdin- 5-one, 2-amno-7-[4- ruoit 2-(6 netho xypyri di n-2-yl) pr
cnyl ]-4-nethyR27,8-d2>i hydro py - d]pyri m din-5(6H>-one,

2-atnijn7- [2"6‘ met hoxy yrazin-2-yi Vphcny d] pyri m di n-5-onc,

(R -2-am no-7-} X 2 6rfet hoxy-pyrazin-2-yi r

hcn>dJ- 4- maj , 3- deyrl m di n- 5-one, 2-am no-7-[4-

| uorc”2-{ 6- I ) ' phcnyl] - 4, 6-di met hyl -7, 8- di hydr o- 6Hpyri do[
4, 3-d] pyrl/#i’i$ | R

2-am p - phnyl ] - 4- et hyl -

>8”7i h -6Hp r|d0[4 3-

d} pyti m di n-5-one. 2- anmo- 7- { i tl uoro-biphenyl -2-yl)-4-nethyl -7, 8-di hyd

ro-6H-p> tido[4J-d] ryrlm Hno-—eMe, 2-amno-7-(5- luoro-2 -tr ifi uorome
hoxy- bi pheny! - 2-yl ) - 4- mﬂhyl -di hy®& o- 6H pyri do[ 4, 3" Jpyri m d I n-5-o0ne,
2-amo-7-[2-{2-chloro yri dm3 yl)-4- |uoro-pheny]]-4-tnethyl-
s8-di hydr o- 6H pyrido[ 4, 3- d] pyrRim di n-5-one, 2-amno-7-[4- u oro 2-(6-fluoo
- pypdl{n )3 yl)-pheny 3-4-iiiethy!-7,8-dihydro-6H p>tido[4, 3-

wherein R® Is selected from the group consisting of

{1} hvdrogen,

(2} halogen,

{3} hydroxyl,

{4y €Oy alkoxy,

{5} thiol,

(6) Cy-Cg alkylthiol,

(7) substituted or unsubstituted C1-C6 alkyl,

{8) amino or substituted amino,

{9} substituted or unsubstituted aryl,

{10} substitnied or unsubstituted heteroaryl, and

{11} substituted or unsubstitoted heterocyelyl;

R* is hydrogen or substituted or unsubstituted C'1-C6 alkyl;

R is hydrogen, alkyl, alkoxy, or halo;

cach of R®, 7, R, and R” are independently selected from the group consisting of hydrogen,

alkyl, alkoxy, halo, substituted or unsubstituted aryl, and substituted or unsubstituted

heteroaryls

with the proviso that when R” is amino and R® R’ R, and R” are hydrogen, then R is not

hydrogen, alkyl, alkoxy, or halo;

or a pharmaceutically acceptable salt or prodrug thereof.



d} pyri m di n-5-one, 2-amno- 7-(4- luoro 2 isoquinolin-4-yl-phenyl
)-4-raetfayl ~7, S-di hydro-6 H pyrido[4, 3- d]pyritnidin-5-one,

2- am no- wW0a8io/@bd3puor - bi phenyl - 2-yl)-4-raethy -7, 8-di rgatmr2@blopssei do[ 4, 3
d] pyri mdin-5- one, 2-amno-7-[2-{4-chloro yri din-3-yl)-4-

| uor o- phenyl j - 4- met hyl - 7, 8- di hydxo- 6H pyri do[ 4, 3- d] pyri m di n~5-one
2-amm-7-(5 2' -di iaoro-3 -methoxy-biphenyl-2-yl)-4~nmet hy 1-

7, S-di hydro-6H ryrido[4, 3- d}pyrl mgdjn-5-on e, 2-amino-7-(5 "' |i luoro-2
- met hyl - bi phenyl - 2~yl ) - 4- net hy! - 7, 8- di hydi O 6H- pyri do[ 4, 3-

d] pyriridin-5-one, 2- am' no- 7- ( 5- Iuoro 2'

- melhoxy- bi phenyl - 2-y) - 4-r aet by] - 7, 8~dt hydr o- 6H- pyi i do[ 4 pyrimdin-5-0
pe, 24an fhbe ?ha(rwaccnﬁu@abﬁz&mwpmagwd@m clphie Aythcraingtae hﬁ&'ﬁﬂ@ljﬁ‘i“ﬁ?dr 0- 6H py
pdo[43 dj pyri m di n-5-one, 2-am no-7-[4-fiuoro-2-( 2-nethoxy-

ryr.d‘”ﬁ‘f ‘{HP :phenyl ]-4-nethyi -7,S-dihydro-6H -

pyride[4, }- Iﬂﬂaﬁﬁﬁdem iy @oébﬁﬂﬁum &Txﬁﬁ‘tﬁ;@g [ Hs‘i"{f(}l inhibitor and a HER2 inhibitor,

uf)r-3' -nmethoxy- bi phenyl - 2-yl ) - 4-net hyl - 7, 8- dJhydr o- 64 pyri do[ 4, 3~

d] pyr Mrlmudtnmthﬁitfﬁ’é)f) !(ﬂﬁ)m@-lan i no- 6-( 3-ami no propyl)-7 4-

| uor o- ridin:2-yl I 6H—p>

i dof 4(;?3) *ﬁW‘f“’" A BORHRYIIC "Q‘Fﬁ)ihg\“’?%dg"mfﬁ‘gf 6%/‘[1%5{}?"%“%”3%/ E)henyl ) n

et hyI dfm%ngmygg& 6H- pyri c [43 -d] pyri mdin- 5-one.2-amno-7-{5,2"

-di fluoro-4" -met hyi - bi phenyl - 2-yl)-4- et hyl - 7, 8-di hydr o- 6H - Pyl‘l do[ 4, 3-

d] pyr {$-tamis-obenzy2Tdrither 2 {{3-hiotp ppidin-31yl)- nh@ayl n4~mmﬂ«1—"’;¥a@ wdigpytey- 4 -m

et hy ngnmg ﬂp}nmyddm-ﬂ m—{(G Hpyri do[ 4, 3-d] pyri m di n-5-o0ne,

(R)-2-amino-7-[4-fuoro-2-(2-fleore-pyridin-3-yl}-pheayl-d-methyl-7, 8-dihydro-6H-~
pyridof4.3-d]pyrimidin-3-one,
(R)-2-aming-7-(2-hromo-4-fluoro-phenyl)-6-{(S)-1-(4-methoxy-phenyl}-cthyl |-4-methyl-7.8-
dihvdro-6H-pyridof4,3-dlpyrimidin-3-one,
{R)-2-amino-7- 2-(6~-methoxy-pyridin-2-vl)-phenyl]-4-methyl-7 8-dihydro-6H-pyrido{4,3-
dlpyrimidin-3-one,
(R)-2-amino-7-{4-fluore-2~{6-methoxy-pyridin-2-vi}-phenyl]-4-methyl-7,8-dihydro-6H-
pyrido{43-djpyrimidin-5~-one,
2-amino-~7-{4-fluore-2-(6-methoxy-pyridin-2-y-phenyt}-4,6-dimethyt-7,8-dibydro-6H-
pyridof4,3-d]pyrimudin-3-one,
2-gmino-7-[4-fluoro-2-(2~fuore-pyridin-3-yi)-phenyi}-4,6-dimethyl-7 8-dihydro-6H-
pyrido}4.3-djpyrimidin-5-one,
2-amino-7-{4~fluoro-2-(6-methoxypyridin-2-yphenyl }~4~methyl-7 &-dihvdropyrido{4.3-
dlpyrimidin-S5{6H}-one,
2-amino-7-{2-(6-toethoxy-pyrazin-2-vl)-phenyi}-4-methyl-7,8-dihydro-6H-pyrido{4,3-
dIpyrinidin-S-one,
(R)-2-amino-7-{4-fluoro-2-{(6-methoxy-pyrazin-2-yl}-phenyl]-4-methyl -7 8-dihydro-6H-
pyrido4,3-d}pyrimidin-S-one,
2-amino-7-{4-fluoro-2-(6-methoxy-pyrazin-2-y1)-phenyl}-4,6-dimethyl-7 8-dibydro-6H-
pyride[4,3-d]pyrimidin-5-one,
Z-amino~7-{2-(2-methoxy-pyridin-3-yi)-phenyl |-4-methyl-7 &-dihydro-6H-pyrido{4,3-

dipyrimidin-5~one,



2-aituno-7-f4-fluoro-2-(IH pyrazol -4-yl)-phcn>1]-4-net hyl -7, 8-di hydr o- 6H
-pyrido[4, 3- d]pyri tnidin-5-onc, 2-am no™ntthyl-7K5"\ 3" -trifluo o- b ip h
en yl-2 -wol2010/060938-d ih yd r 0-6H -p yri d o [4 , 3 5- ORET/EP2009/065861

2- am no- 7- ( 2- br ono™f | uor o- phenyl ) - 4- net hyl - 6- ( 2- et hyl - 2- nor phol i n-4-yl -pro
pyl)-7,8- dihydro-6H pyrido[4,3-d]pyri piidin-5-otic,

2-am no- 773" H i ncl h>dam n) - 5- f i uor o- bi phenyl - 2-yl') - 4- net hyl - 7, 8- di hydr o- 64
pyrido[ 4, 3- d]pyrimdin-5-onc, 2 -am¢n o -7- [2-( 2 ,4-<i imeth ox y-p
yri mdin -5y | -4 -methy I-7 8 -dihydro -6 prrldo{

4, 3-d] pyri mdin-5-one, 2-ami k>-7-[4-fluoro-2"5-nthoxy-p>

t|d|n 3-yl)-ph"n>d] - 4- et hyl - 7, 8- di h&dro 6Hpyri d ‘{ 4, 3-d] E{@lmdln 5-onc,

2- ami 2-Roing-7EA.X 1 fmﬁ“ﬁi&“ﬂr?ﬂi‘ﬁﬁnﬁ?@a -7 ek xrg-oi MtW*J‘@ THETERYT- 2- p
propyl )-7, 8" hydro-6H pyrido[ 43-d3pyri m di n-5-onc, 2-am nc

7- [ 4- PPEror o- 2- (2- ntt boxy- pyri di n- 3-yi ) - phenyl | - 4- net hyl - 672- met hyl - 2- 1 oor »

4-yl - Dtﬁmé«)ﬂ{ﬁ By i Lo RbmBWbk 0l pherdyl B Ay-tiitEi 1z 8 Bitgden-6H-pyridof4.3-
2-am no- /- (5-f 1 uor o- 3' Hnct hoxy- bi phenyl - 2- yI } - 4Ht net hyl - 6- (2- ncdiyl - 2-nrrpb
ol i n- ﬁ%mhmxdpxyﬂ)mn,? >8- di hydr o- H-pyrl do[ 4, 3-d] pyr| rni di n-5-one,

)(/?% iﬁ%%ﬁ% ’Z “‘8 *&{kﬁggg{%ﬁgﬂ é)ﬁr‘{ ﬁ%(flgopﬁmg‘_] f)éia tﬁ,r gl 7 P éghél%mgkl r})vguig |4) g.phen

2-am q ‘gm( mfl:_ldggo 2-furan-3->1-ph”tnyi)-4-methyl -7, 8H i hyd

to- 6H o(4,3" 5-one, 5-(2,4-1)ihydroxy-5-isoprop>i -phnyl)-4”4-nr f
hol i n- ‘Aazmdnak{%h@dzmpﬁeuﬁt Foyroipsostia-1- El)ﬁ‘émbéiif wh\ém iy ﬁw—@%w@doidw

phar eutically salt thereof.6. A method o treating a ptx)li erative

di sea$e’ MBI SPAY adni nistering to a patient in need thereo an e ective

anmounty_g, . LSy RaL TRGEMILC AN BRORT)- AR IR1-S SCAneRIAT-pPRaRYE Beal
dlpvrimidin-3-one,
2-amino-7-( 5,3 -diftooro-biphenyl-2-vi)-4-methyl-7,8-dihydro-6H-pyridof 4,3-d [pyrimidin-3-
one,
2-amino-7-[ 2-{4-chloro-pyridin-3-vi)-4-fluoro-phenyi}-4-methyi-7, 8-dihydre-6H-pynido{ 4,3~
dipwrimidin-S-one,
2-aming-7-(5,2 ~difluoro-3 -methoxy-biphenyl-2~y1)-4-methyl-7 8-dihydro-6H-pyrido{4,3-
dipyrimidin-S-one,
2-amino-7-(5,4 -difluoro-2 -methyl-biphenyt-2-y1)-4-methyl-7 8-dihydro-6H-pyrido{ 4.3~
dlpyrinudin-3-one,
2-aming-7-{5-fluore-2"-methoxy-biphenyl-2-yh-4-methyl-7,8-dihydro-6H-pyrido[4,3-
dIpyrinidin-S-one,
2-gmino-7-{(4-fluore-2-pyrimidin-5-yi-phenyl)-4-methyl-7 8-dihydro-6H-pyrido{4,3-
djpyrimidin-S-one,
2-amino-7-{4-fluore-2-(2-methoxy-pyridin-3-yl}-phenyl|-4-methyl-7,8-dihydro-6H -
pyridof4,3-d]pyrimidin-S-one,
T-amino-T-{5-fluore-3"-methoxy-biphenyl-2-yl)-4-methyl- 7 8-dihydro-6H-pyrido[ 4,3~
d]pyrimidin-S-one,
{Rf}-}aminﬂ«ﬁ—(i% ~amino-propyl}-7-{4-fluoro-2-(6-methoxy-pyridin-2-yl)-phenyl }-4-methyl-
R-dihydro-6H~pyride]4,3-d]pyrimidin-S-one,
2-amino-7-(4-fuoro-2-pyridin-3-yh-phenyl-4-methyl-7 8-dihydro-6H-pyrido{4.3-d]pyrimidin-

o

5-one,



agent, wherein the first pharmaceutical agent is (A) a conmpound o ormula
(E) wherein Ris selected from ethyiam nocarbonyl CHICH NHC( O )- or

i sopr opyhaoiznmomodsony| (CH hCHNHC(=0O) -), R is sel ected fPcompreaapbiset

i sopropyl, brono, or chloro; and Ris -CH 2NR1L Rl' or -NR 10R11 wherein the
substituted am no group -NR 10R1 1 is a norphoHnyl, piperidinyi,

pi perazi nyl, pyrrolidinyl, ethylam no, isopropylamno, diethylamno,

cycl ohexyl am no, cyclopcntyl am no, ngfboxyethylam no, piperidin-4-yl,
N-acet yr pi perazi nyl, N-nethyl pi pcrazinyi, methylsul onylam no,

t hi onor phol i nyl, thi onor phol nyt - di oxi de, 4- hydroxyet hyi pi pcridi nyl or

4- hydroxypi peridinyl or a pharmaceutically acceptable salt or prodrug

t her ep-ammins-7{RE -difbonpdundihat-bmhdivie-rld-tonethyla? . ¢dhylrepiryyidetd. &
pharmaceutically acceptable salt or prodrug thereo , wherein wherein Ris
sel ecH BTG IHE: gr oup consi sting o(1) hydrogen, (2) hal ogen, (3)

hydr oxy i d 4 s iR -8l K QA (11t Al a-yih Shefyi - Enddiiou It bmldroldhl- substi t ut ed
or unsu “sn%(lg? ?g%‘nglf&qﬁ{ ‘SII , F%Bi) ﬂam’ }r{u())%(;(r'&s%bsti t'ut ed aﬁ;5 no, (9)
subst pistidegd 3atjpyrimidissficont ed aryl, (10) substituted or unsubstituted

het er gg‘z%l‘séu??{ ng'iu(orc:‘l'—z}a H§pl{zrbf}ﬁll Eiy 5)‘?&&1] Eir—]l%l:ftl%?ﬂl"gﬁgsgdrg»%w{n?‘?{ 0%{,_5«( L

dipyrimidin-S-one,

2-amino-d-methyl-7-(5,2" 3 -trifluoro-biphenyvl-2-y1)-7, 8-dihydro-6H-pyrido{4.3-d]pyrimudin-
S-pne,

2-ainino-7-{ 2-bromo-4-fluoro-phenyl)-4-methyl-6-(2-methyl-2-morpholin-4-yl-propyl)-7.8-
ditivdro-6H-pyrido[4,3-d]pyrimidin-S-one,
2-amino-7-(3’-dimethylamino-S-flucro-biphenyl-2-yi-4-methyl-7,8-dihydro-6H-pyrido{4,3-
dlpyrimidin-5S-one,

2-amino- 7+ (2, 4-dimethoxy-pyrimidin-S-yh-4-fluoro-phenyl}-4-methyl-7,8-dihydro-6H-
pyridol4,3-d]pyrimidin-S-one,
2-amino-7-[4-fluoro-2-(5-methoxy-pyridin-3-yl}-phenyl}-4-methyl-7 8-dihydro-6H-
pyrido[4,3-dipyrimidin-S-one,
2-gmino-7-(4-fluore-2-pyrimidin-5-yi-phenyl)-4-methyl-6-(2-methyl-2-morpholin-4-yi-
propyl}-7,8-dihydro-6H-pyrido]4,3-dpyrimidin-S-one,
2-atnino-7-{4-fluoro-2-(2-methoxy-pyridin-3-yl}-phenyl]-4-methyl-6-(2-methyl-2-morpholin-
4-yl-propyh)-7,8-dihydro-6H-pyrido{4,3-djpyrimidin-3-one,
2-amine-7~(5-fluoro-3"-methoxy-biphenyl-2-v1}-4-methyl-6-(2-methyl-2-morpholin-4-yt-
propyh)-7.8-dihvdro-6H-pyrido{4,3-djpyrimidin-3-one,
{R)-2-anying-7-[4-fluoro-2-(4-methoxy-5-methyl-pyrimidin-2-yl)-phenyl]-4-methyl-7 .8~
dihydro-6H-pyride4.3-d}pyrimidin-S-one,

2-amino-7-{(4-fluoro-2-furan-3-yl-phenyt j-d-methyl-7,8-dihydro-6H-pyrido{4,3-d jpyrimidin-
S-one,
5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-morpholin-4-yimethyl-phenyi)-isoxazole-3-
carboxylic acid ethylamide,

or a pharmaceutically salt thereof.



R is hydrogen or substituted or unsubstituted C 1-C6 al kyl; R5 is hydrogen,
al kyi, al koxy, or halo; each o R6, R7, R8, and R9 are independently

sel ect ed wormntomsoggpoup consi sting o hydrogen, al kyl, al oxEP2602l065861
substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl; with the proviso that when R* is amno and R6, R7, R*, and R9
are hydrogen, then R5 is not hydrogen, alkyl, al koxy, or halo or a
pharmaceutical ly acceptable salt or_pfodrug thereo and the second
pharmaceutical conponent is a HER2 inhibitor. 7. The nmethod o claim®6,
wherein the HER2 inhibitor is trastuzumab. 8. The nethod o clain16 wher ein
the irst pharmaceutical agent is (R -2-amno-7-[2 2- |uorc

di n- 36yl ) Apmeynyl ol jrpyirigrm wphtesfﬁoﬁéﬁcm)wzma!wm&émﬁﬂﬂvﬂmt@ 1%‘@61 B_(2-

! ;J(a}r);) f}?ﬁ},ﬁéwogv ?fg%.[nhc p])( mnbtyn ar}ugnp 1%g*§ %Leﬁﬁ? 1? g:gxlt 'amé(a \;.,c? 1& Eh%r}s%ﬁmt,t%cgf f 2| ugi’l>

henyl,zs hois e b mﬁeﬁﬂ T
S St P SABITGE  otcit &

(R - 2- antlkk> 7-}-2-F6- raethoxy pyr|d|n 2. yl)-pr2
dJpyrir dl‘gs- !R) 2-ami no- 7- ] uoro-2- (6-nmethox -pyii dh

2-yl) - thyI 7, 8-di hydro 6Hpyrido[ 4, 3-d]p>tirai din-5-one,
2-am n Q-7 4- r02(6 m t hoxy- pyri
di n- 2-yl) - phen 6-di net hyl -7, 8-di hydro-6Hpyrido[ 4J~djpy tiniid

n-5-one, 208N O-- 7 -[ 4-t 1uor o- 2 (2- luoro-pyr idin-3-
)-rhenyl]-4,6-dinmethyl-7,S-di b>dro-6Hpyrido [4,3 -d]pyrimkiin-5 -one,
2-am no-7-[4- | uoro- 2-(6- met hoxyp yr idin-2-yl )
phenyl ] - 4- net{®)i - 7. 8- di hydr opyri do[ 4J3-
wherein
R is selected from ethylaminocarbonyl CHCH:NHC(=0)- or isopropylaminocarbonyt
{CH ) CHNHCEO)-),
Ry is selected from ethyl, isopropyl, bromo, or chlore; and
Ry is ~CH.NRIRH or -NRURM wherein the substituted amine group ~NR'R" is a
morpholinyl, piperidinyl, piperazinyl, pyrrolidinyl, cthylamino, isopropylamine, diethylamino,
cyclohexylamine, cyclopentylamine, methoxyethylamino, piperidin-4-yl, N-acetylpiperazinyl,
N-methylpiperazinyl, methylsulfonylamine, thiomorpholinyl, thiomorpholinyl-dioxide, 4-
hydroxvethylpiperidinyl or 4-hydroxypiperidinyl or a pharmaceutically acceptable salt or
prodrug thereof; or

(B} a compound according to formula (11}

(1)
or a pharmaceutically scceptable salt or prodrug thereof, wherein

wherein R* is selected from the group consisting of



d] pyri m di n-5(6H)-one, 2-amno- 7-[ 2-(6-neth uxy-pyrazin -2-yl

) - phenyl]-4-methj1l- " .8-di hydro-6 H pyrido[4, 3- d]pyrimdin-5-one.

(R) - 2- antwo-26810/06093b uor 0- 2- ( 6- et hoxy- pyrazi n- 2-yl) - phergirjerdooamsisgl - 7. 8~d
hydr o- 6Hpyri do[ 4. 3-dj pyrim di n-5-one, 2-am no-7-[4-

| uor o- 2- ( 6- met hoxy- pyrazi n-2-yl )~ rhenyl]-4, 6-di net hyl -

7, 8-di bydu>- (i Hpyri dof4 >3-d] pyritn idi n~5-une, 2-am no-7-

[ 2-(2-raethoxy-pyridi n-3-yi )-phcnydd.-4-nicthyl-7 ,8~di hydru-6 -pyrido
[4,3- d]lpyrimdin-5-oiie, 2-amn u-7-(5,2 di |uoro-biphen>i-2-yl)

-rnel hyl -7, 8-di h>dro-6H pyr ido[4,3-d]pyrimdi n- - one, 2-am no-7-(5-
luoro-2 -tri (luorornctlioxy-biphenyl-2-yl)-4-nmethyl-7.8-di hydro- Hpyri
do[ 4, 8-} dppingdndi n- 5- one, 2-am no-7-[2-(2-chl oro-pyr idin- 3-yl)-4-

| uor o-.phepyl | -4~ni et hyl -7, 8-di hydro-6H pyri doj4 - d]pyrimdin-5 -one,

2- am F?g 7R"E/iﬂ~‘]5‘3nl uor o- 2- ( 6-

| uor o(ﬁyrhggrgm?;; 5'1)-pbenyl | -4-ncth>l -7, 8-di hydr o~6H- py pdo| 4, 3-

d] pyrim din-5-one, 2-anino -7-(4- |uoro-2-isoquinolin~4~\

| - pheftd}l ) €4CRabtolyd -7, 8-d hydr 0-6 H pyri do[4.3- d]pyrinmdi n-5-one,

2-am ?150 78‘}‘3}/3 -di fl uor o- bi phenyl - 2-yl) - 4-net hyl - 7, 8- di b>dr o- 6H p>

tido[ )3- rt tniditi-5- one. 2-amo- 7~[2-(4-ch | oro-pyr idin-3-yl)-4-
| uor oyphepyld, +f- Byl -7, 8-di hydru-6H pyrida[4, 3- d

] pyri Fﬂ'di n- 5-oné. 2- am no- 7°5

>2' di {huorwssti8itednatiimextystibitgh€hydo-2kyl] ) - 4- net hyl - 7, 8- di hydr o- 6H pyri do[ 4, 3-
dj pyrimdin-5-one, 2-amr k>-7K5,4"'-difl uoro-2

*_ ot K94- BRBBRyPOSINIEY 83i%0et hy| - 7, 8- di hydr o- 6H- pyri do[ 4, 3-

dl pyr t‘%" difsRr 80 0r unsubstituted arvl,
(10) substituted or unsubstituted heteroaryl, and
(11) substituted or unsubstituted heterocyclyl;
R is hydrogen or substituted or unsubstituted C1-C6 atkyl;
R® is hydrogen, alkyl, atkoxy, or halo;
cach of R®. R7, RY, and R” are independently selected from the group consisting of hydrogen,
alkyl, alkoxy, halo, substituted or unsubstituted aryt, and substituted or unsubstituted
heteroaryl;
with the proviso that when R” is amine and R® R, R® and R” are hydrogen, then RYis not
hydrogen, alkyl, alkoxy, or halo or a pharmaceutically acceptable salt or prodrug thereot
and the second pharmaceutical component is a HER2 inhibitor.
7. The method of ¢laim 6, wherein the HER2 inhibitor is trastuzumab,
8. The method of claim 6, wherein the first pharmaceutical agent is
(R)-2-amino-7-[2-(2-fluoro-pyridin-3-yl)-phenyl}-4-methyl-7 8-dihydre-6H-pyrido{4,3-
dipyrimidin-S-one,
(S)-2-amino-6-benzyl-7-{4-fluore-2-(2-fluoro-pyridin-3-y1)-phenyt -4-methyl-7,8-dihydro-6H-
pyrido}4,3-d]pyrimidin-3-one,
{R)-2-amino~7-[4-fluoro-2-(2-fuore-pyridin-3-yl)-phenyl}-4-methyl-7 8-dihydro-6H-
pyrido[4.3-d]pyrimidin-3-one,
{R)-Z-amino-7-(2-bromo-4-flucro-phenyl}-6-{{Si- 1 {4-methoxy-phenyl)-ethyl |-4-methyl-7 8-
dihydro-6H-pyridof4,3-d]pyrimidin-5-one,
{R)-2-amino-7-] 2-(6-methoxy-pyridin-2-yl}-phenytl-4-methyl-7 8-dihydro-6H-pyrido{ 4,3

dlpyrimidin-S-one,



2- am no- 7°5-fl uoro- 2' - nct hox>"bi phenyl - 2-yl ) - 4- met hyl - 7, 8- di hydr o- 6H pyri do
[4,3- d] pyrimdin-5-o0one,

2- am no- MWo-2hiousnes9 2- pyri m di n- 5-yi - pbcnyl ) - 4- met hyl - 7, @cuigrgawoeBbi pyri do[
4,3- dJpyrimdin-5-onc, 2-amno
7-[4-fluoro-2-(2-methoxy-pyridin-3-yl)-phenyl]-4-nethyl -7, 8-di hydro-6Hpyrid
o - dJpyriniidin-S-onc,

2-am no-7-(5-fluoro-3'-nrthoxy-bi pheay] -2-yl)-4-net hyl -7, 8-di hydro- 6H-pyrid
o[ 4, 3- d] pyri m din-5-one, (R)-2-am no-6"3-am
rtopyl)-7-[4-fluoro-2-(6-nmethoxy- p yri di n -2 y I ) -p h enyl ] -- -

7, 8-di hydro-6H-pyrido[4 r ?-d]pyti]nidin-5- 4-f] uo ro-2 -p
yroi dm}@dyhmpﬁ [éﬁiﬂy‘h) F"‘z{f’ﬂ%ﬁwm‘ﬁndﬁ{%dI)rmlfyl‘ﬂlﬂ é‘%ﬁhbw 5’“‘@“6’“{ 443 5-onc,

2-a %( g(ﬁ Qro .- 4 1-me )rt-biphaiyl-2-)7 d]pyrlmd|n50ne

2- anAﬁé“ F‘JB%‘*”%HT §t eUi yI - | H pyr azol Ayl >- phenyl | - 4- net hyl - 7, 8- di hydr o

- 6HpY bl @ho 4 3= SRy PLELELB0 Dy PR in-2- Abieny =4, ddithtByIo7, R«i{hydro-6H-
1H pyrazol ~ 4. yI)-phenyl] 4- et hyl - 7, 8- di hydr o- 6H pyri do[ 4, 3-
d] pyr lpmidbm-?&i}owemltﬁn-émmo nct hyl -7-(5 3" -tr ifl uoro bi phcnyl - 2->d) -7, 8-d

i hﬁiﬁ’ﬁn%&v s *f&g{r% d“}‘ﬁ}? Pt AN T A f-;r% fREgphcny! ) - 4-me

>- di mi,g,ﬂgé @m_(ﬂﬁ%ﬁ({lhlﬁ[%)l phcnyl - 2-yl)-4-net hyl -7, 8- d| hydr o- 6H pyri doJ 4, 3-
d] pyri m din-5-

2- ar oi2roaiRoJ- (42Qm}rd1~n(éttbXt}my&mvirhmlrdﬂnh%Slf#m#ﬂ%ﬁ -Gordhykeryidplddmet hyl - 7, 8-

dlhydr 6Hpyri dol. 4, 3-d] pyrim di n-5-o00c, 2-am i
k>- 744 l&’g‘ﬁ ﬁggi)ﬁ@fhoxy pyri dm 3-y1>ph~

2-amino-7-{ 2-{6-methoxy-pyrazin-2-yl)-phenyt}-4-methyl-7,8~dihydro-6 H-pyrido{4,3+
dlpyrimidin-S-one,

(R)-2-amino-~7-{4-fluore-2-{6-methoxy-pyrazin-2-y1)-phenyl |-4-methyl-7,8-dihydro-6H-
pyridof4,3-d}jpyrimidin-5-one,
2-amino-7-[4-fluore-2-(6-methoxy-pyrazin-2-y)-phenyl]-4,6-dimethyl-7 8-dibydro-6H-
pyridof4,3-d]pyrimidin-3-one,

2-amino-7-{ 2-{2-methoxy-pyridin-3-yi}-phenyl]-4-methyl-7,8-dihydro-6H-pyridof4,3-
dlpyrimidin-5S-one,

2-amine-7-(3,2 ~difluoro-biphenyl-2-y1)-4-methyl-7,8-dibydro-6H-pyrido[4,3-d jpyrimidin-5-
one,

2-amine-7-{ 5~fuore-2"trifluoromethoxy-biphenyl-2-y-d-methyl-7,8-dihydro-6H-pyridof4,3-
dipyrimidin-S-one,

2-amino-7-[2-(2-chloro-pyridin-3-yl)-4-fluore-phenyl]-4-methyl-7 8-dihydro-6H-pyrido} 4.3~
dipyrimidin-5-one,

2-amino~7-{4-fuoro-2-(6-fluoro-pyridin~3-yi)-phenyl |-4-methyl-7 8-dihydro-6H-pyrido[4,3-
dlpyrimidin-S-one,
2-amino-7-(4-fluoro-2-isoquinolin-4-yl-phenyl)-d-methyl-7,8-dibydro-6H-pyridof4,3-
dlpyrinudin-S-one,

2-amino-7-(5,3 -difluoro-biphenyi-2-yi)-4-methyl-7 8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-
one,

2-aminoe-7~{ 2-(4~chloro-pyridin-3-y[)-4-fluoro-phenyl]-4-methyl-7,8-dibydro-6H-pyndo[4,3-

dipyrimidin-3~one,



pyrido[ 4, 3-d} pyri m di n-5-one, 2-ank k>-7"4-fluo to-2-pyrimdm5-yl-phe
yl)-4 e propyl)-7 8-di hy<lro-6H pyrido[ 4, 3-<i] pyrimdin-5-onc,
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4-yl - prop)d) -7, 8-di hydro-6H pyrido[ 4, 3-d) pyri m di n-5-one,

2-am no- 775-fl uoi x*3' - me oxy- bi phenyi - 2-yl)-4-nct "

propyl)-7, 8-di hydro- 6H pyrido[ 4, 3-d] pyri ttiidin-5-one, (R-2-ami
k>-7-[4-fluoi x>-2-(4-metiwky-5-nmethykgpyrimdin-2-yl)-phenyl]-4-neth

di h>"r 0- 6H pyri do[ 4, 3-d] pyri m di n- 5- one,

2-am no- 7"4-fluoro-2-fiirmv3-yl-phenyl ) neft” 5-one,

5-{2, 4-1>i hydr oxy- 5-i sopropyl - phenyi 2-4’\4- m_ - e

t phol Rravyinaetidyd -diferryd) metlpazopeeral-2ohr-boweyi ¢ Sadibadet i pamddd > or a
phar eul:i.galé1 acceptable salt thereof. 9. The nethod according to claim
6, whé&RBIMRM e %P‘hg said proliferative disorder conprises treatnment of

sol i d st aRpS-(sL0-difTh@ o PRLhaR, 1 agSanhdi- DYt Omethal-MXUihwe ol -fy: i 43-
proliferative disorder is breast cancer. 11. The nethod according to claim
6, whelmirmittheS-eotpound according to Fornula (I111) and the HER2 inhi bitor

o 2411 SLELER. Q9EUAch, 85, 310016 PORUTRC UL gl Spmesinon. 12, The

met ho r ound“accor t0 Fornul a
(111) 3ndikibe.H6R2 i nhibitor are adm nistered as separate conpositions. 13.
The met'Hod according to claim6, wherein the conpound according to Fornul a
(111) Jamdinbe{dHBRTotZpirbiidor 5-at-ehagbi-hirsthet-ed-dbyliedt-ayidpi4.34. A nmet hod of
treating a proliferative disease conprising admnistering to a patient in
need tHEFERE EAOBEf ective amount of an Hsp 90 inhibitor and an HER2

i nhi birt ar; {07 L RESAPEULLEMbL RBLIBAL-Al-phasTPraldderat divgadicrpase.
pyride[4,3-dlpyrimidin-5-one,
2-amine~7-(3-fluoro-3"-methoxy-biphenyl-2-y1)-4-methyl-7 8-dilyydro-6H-pyrido{4,3-
dipyrimidin~-5-one,
(R)-2-amine-6-(3-amino-propyh-7-[4-Booro-2-(6-methoxy-pyridin-2-yl)-phenyl }-4-methyl-
7.8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one,
2-amino-7-{4-flugro-2-pyridin-3-yl-phenyl)-4-methyl-7 8-dihydro-6H-pyrido[4,3-dpyrimidin-
S-one,
2-amino-7-(3,2 ~difluoro-4 -methvl-biphenyl-2-y1}-4-methyl-7 8-dihydro-6H-pyrido{4,3-
dlpyrimidin-3-one,
2-antino-7-[4-fluora-2+( 1 -methyi-1 H-pyrazol-4-yi)}-phenyi]-4-methyt-7 8-dihydro-6H-
pyrido[4.3-dipyrimidin-S-one,
2-amino-7-[4-fluoro-2-( L H-pyrazol-4-y1}-phenyt}-4-methyl-7 8-dihydro-6H-pyridof4,3-
dipyrimidin-S-one,
2-amino-4-methyi~7-(5,2°.3 - trifluoro-biphenyl-2-y1)-7 8-dihydro~-6H-pyrido{4,3-d |pyrimidin-
S-one,
2-amino-7-(2-bromo-4-flucro-phenyvli-4-methyl-6-( 2-methyl-2-morpholin-4-yl-propyl)-7,8-
dihvdro-6H-pyrido{4,3-djpyrimidin-S-one,
2-amino-7-(3 -dinethylamino-3-fluoro-biphenyl-2-yl}-4-methyl-7 8 -dihydro-6H-pyrido{4.3-
dlpyrirudin-5-one,
2-amino-7-[2-(2.4-dimethoxy-pyrimidin-5-y1)-4-fluerc-phenyl}-4-methyl-7, 8-dihydro-6H-

pyridof4,3-dipyrimidin-3-one,



15. The combination of claim1, wherein the conbination is a kit 16. The
combi nation of claiml , wherein the combination is a pharmaceuti cal
conposi t w0 2010/060939 PCT/EP2009/065861

-6l -

2-amnino-7-{4-fluoro-2-{5-methoxy-pyridin-3-yi-phenyl -4-methyl-7 R-dihydro-6H-
pyride{43-dipyrimidin-3-one,

2-amino-7-{4-fluoro-2-pyrimidin-3-yi-phenyl}-4-methyl-6-( 2-methyl-2-morpholin-d-yi-
propyl)-7,8-dihydro-6H-pyrido{4,3-d]pyrimidin-5-one,

2-amino-7-{4-fluoro-2-{ 2-methoxy-pyridin-3-y1)-phenyl }-4-methyl-6-(2~-methyl-2-morpholin-
4-yl-propyvl)-7.8-dihydro-6H-pyrido{4,3-d]jpyrimidin-3-one,

2~amino-7-( 5-fluoro-3'-methoxy-biphenyl-2-vl)-d-methyl-6-( 2 -methyl-2-morpholin-4-yl-
propy)-7.8-dihydro-6H-pyrido[4,3-d}pyrimidin-5-one,
(R)-2-amino-~7-{4-fluoro-2-{4-methoxy-S-methyl-pyrimidin-2-yi)-phenyl }-4-methyl-7,8-
dihydro-6H-pyridof4,3-d]pyrimidin-5-one,
2-amino-7-(4-fluore-2-furan-3-yi-phenyl}-4-methyl-7,8-dihydro-6H-pyrido{4,3-dipyrimidin-
5-one,
5-(2,4-Diydroxy-5-isopropyl-phenyl}-d-(4-motpholin-4-yimethyl-phenyl)-isoxazole-3-
carboxylic acid ethvlamide,

or a pharmacentically acceptable salt thereof,

9. The method according to claim 6, wherein treating said proliferative disorder comprises
treatment of solid tumors.

10, The method according to claim 9, wherein said proliferative disorder is breast cancer,
11.  The method according to claim 6, wherein the compound according to Formula (1) and
the HERZ inhibitor are administered together as a single pharmaceuntical composition.

12.  The method according to claim 6, wherein the compound according to Formula (1) and
the HER2 inhibitor are administered as separate compositions.

13.  The method sccording to claim 6, whersin the compound according to Formula (1) and
the HER2 inhibitor are administered sequentially.

14, A method of treating a proliferative discase comprising administering to a patient in
need thereof an effective amount of gn Hsp 90 inhibitor and ann HER2 inhibitor for therapeutic
treatment of the proliferative disease.

15. The combination of claim 1, wherein the combination 1s a kit,

16. The combination of claim 1, wherein the combination is a pharmaceutical composition .



