
COMBINATION OF HSP90 AND HERCEPTIN INHIBITORS (0001] This application
claims priority to European Application Numbers 08170255.7, filed November
28, 2008, and 08170261.5, filed November 28, 2008, the contents o all four
applications are incorporated by re erence. BACKGROUND OF THE INVENTION
Field o the Invention (0002] The present invention is directed to a
pharmaceutical composition comprising an Hsp90 inhibitor and one or more
pharmaceutically active agent, e.g. a HER2 inhibitor, and the uses o such a
composition or the treatment o disease, including proli erative diseases.
Related Background Art 10003 1 In spite o numerous treatment options or
proli erative disease patients, there remains a need for e ective and sa e
antiproli erative agents and a need or their use in combination therapy.
(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
protein), essential protein which unctions as a molecular chaperone to
ensure the conformational stability, shape and unction o client proteins.
(0005] Among the stress proteins, Hsp90 is unique because it is not
required or the biogenesis o most polypeptides (Nathan et al., 1997). Its
cd lular 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 o its
intrinsic ATPase activity o Hsp90 disrupts the Hsp90-client protein
interaction resulting in their degradation via the ubiqi tin proteasomc
pathway. A subset o Hsp90 client proteins, such as Ra , AKT, phospho-AKT
and CDK4 are oncogenic signaling molecules critically involved in cell
growth, di erentiation and apoptosis, processes which are important in
cancer cells. The degradation o one or multiple oncoproteins is believed to
produce the anti-tumor e ects 



observed with Hsp90 inhibitors. (0006] The Hsp90 amily o chaperones is
comprised o our members: Hsp90a and Hsp90b both located in the cytosol,
GRP94 in the endoplasmic reticulum, and TRAPl in themitochondria (Csermely
ct aL, 1998). Hsp90 is the most abundant cellular 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
domain (Chene, 2002) belong to a small ATPase sub- amily known as the DNA
Gyrasc, Hsr90, Histidine Kinase and MutL (GHKL) sub- amily (Dutta and
Inouye, 2000). The chaperoning (folding) activity o Hsp90 depends on s
ATPase activity which is weak for the isolated enzyme. However, it has been
shown that the ATPase activity o Hsp90 is enhanced upon its association
with proteins known as co-chapepmes (Kamal et al., 2003). Therefore, in
vivo, Hsp90 proteins work as subunits o large, dynamic protein complexes.
Hsp90 is essential or eukaryotic cell survival and is overexpressed in many
tumors. BR[EF SUMMARY OF THE INVENTION [0008] It has now been ound that a
combination comprising at least one Hsp90 inhibitor compound and at least
one HER2 inhibitor, e.g. as defined below, has a beneficial e ect on proli
erative disorders, including without limitation, eg. 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 to Formula (I) O (0010] or a stereoisomer,
tautomer, pharmaceutically acceptable salt, or prodrug thereo , wherein
(001 1J R* is selected from the group consisting o (0012] (1) hydrogen,
[0013] (2) halogen, fOO14] (3) hydroxyi, (00151 (4) Ci-C6 alkoxy, 



(0016] (5) thiol, (00i (6) Ci-C alkylthiol,(00181 (7) substituted or
unsubstitutcd Cl -C alkyl, [0019| (8) amino or substituted amino, [0020]
(9) substituted or unsubstituted aryl, [0021[ ( 10) substituted or
unsubstituted heteroaryl, and [0022[ ( 11) substituted or unsubstituted
heterocyclyl; [0023] R is selected from the group consisting o [0024] (1)
hydrogen, [0025] (2) substituted or unsubstituted C1-C6 alkyl, [0026] (3)
substituted or unsubstituted C2-C6 alkenyl, [0027] (4) substituted or
unbubstitutcd C2-C6 alkynyl, [0028] (5) substituted or unsubstituted C3-C7
cycloalkyl, [0029] (6) substituted or unsubstituted C5-C7 cycloalkenyl,
[0030] (7) substituted or unsubstituted aryl, [0031] (8) substituted or
unsubstituted heteroaryl, and [0032] (9) substituted or unsubstituted
heterocyclyl; [0033] R is selected from the group consisting o [0034] ( 1)
substituted or unsubstituted C3-C7 cycloalkyl, [0035] (2) substituted or
unsubstitutcd C5-C7 cycloalkenyl, [0036] (3) substituted or unsubstituted
aryl, [0037] (4) substituted or unsubstituted heteroaryl, and [0038] (5)
substituted or unsubstituted heterocyclyl; and [0039] with the proviso that
when R* is amino, then Rb is not phenyl, 4-alkyl-phenyl, 4- alkoxy-phenyl,
or 4-halo-phenyt, [0040] or an Hsp90 inhibitor o ormula (D),|0041J wherein
each R independently represents an optional substituent and Rj represents a
carboxamidc group and component (b) is an HER2 inhibitor. 



(0042] The compound according to Formula (I) may be combined with the HER2
inhibitor in a pharmaceutically acceptable carrier. In a method o treating
proliferative diseases, an effective amount o the compound according to
Formula (I) may be administered to a patient in need thereo in combination
with an HER2 inhibitor inhibitor, together or separately, at the same time,
or sequentially. BRIEF DESCRIPTION OF THE DRAWINGS (0043) Fig. 1 shows the
e ect o compound I (5^2,4-Dih>xlroxy-5-isopropyl-phenyl)-4-(4- mo
^lin^yhtiethyi-phcnyi^isoxazole-S-carboxylic acid ethylamide also known as
AUY922) with trastuzumab in the BT-474 breast cancer xenograft model.
DETAILED DESCRIPTION OF THE INVENTION [0044] In preferred embodiments o the
invention, compounds o ormula (III) are provided as the irst pharmaceutical
component, an Hsp90 inhibitor, in combination with an HER2 inhibitor as the
second pharmaceutical component:[0045] or a stereoisomer, tautomer,
pharmaceutically acceptable salt, or prodrug thereo , wherein [0046]
wherein R* is selected from the group consisting o (0047] (1) hydrogen,
(00481 (2) halogen, [0049] (3) hydroxyl, (0050) (4) C1-C6 alkoxy, [00511
(5) thiol, [0052] (6) C1-C6 alkyl iol, [0053] (7) substituted or
unsubstituted CI-C6 alkyl, [0054] (8) amino or substituted amino, |0055|
(9) substituted or unsubstituted aryl, [0056] (10) substituted or
unsubstituted heteroaryl, and [0057] ( 11) substituted or unsubstituted
heterocyclyl; 



|0058) R4 is hydrogen or substituted or unsubstituted CI-C6 alkyl; [0059]
R$ is hydrogen, alkyi, alkoxy, or halo; (0060) each o R6, R7, R*, and R9
are independently selected rom the group consisting o hydrogen, alkyl,
alkoxy, halo, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl; or [0061] a stereoisomer, tautomer,
pharmaceutically acceptable salt, or prodrug thereo , and with the proviso
that when R is amino and R , R7, R*, and R9 arc hydrogen, then R5 is not
hydrogen, alkyl, alkoxy, or halo.[0062] In some embodiments, compounds o
formula (HIa) are provided: [0063 J or a tautomer, pharmaceutically
acceptable salt, or prodrug thereo , wherein R*, R4, R$, R6, R7, R1, and R9
are as previously defined tor ormula (HI) and with the proviso that when R
is amino and R , R7, R8, and R9 are hydrogen, then R5 is not hydrogen,
alkyl, alkoxy, or haio. [0064] In some embodiments, R" is hydrogen. [0065]
In some embodiments, R* is substituted or unsubstituted Cl -C6 alkyl.
(0066] In some embodiments, R* is C1-C6 alkyl or halo C1-C6 alkyl. In some
such embodiments, R* is methyl. [0067] In some embodiments o the invention,
R4 is selected from the group consisting o hydrogen, benzyl,
l-(4-methoxyphenyl)ethyl, methyl, 3-aminopropyl, and 2-methyl-2-
morpholinopropyL In other embodiments, R is selected from the group
consisting o methyl, ethyl, allyl, 3-methyl -butyl, and isobutyl. [0068] In
some embodiments, R5 is hydrogen or luoro. In some aspects, R5 is luoro.
[0069] In some embodiments, R5 is methyl or methoxy. [0070] In some
embodiments, R7, R1, and R9 are each hydrogen. [0071] In some embodiments,
R6 Ls aryl or heteroaryl substituted with one to two substitucnts selected
from the group consisting o halo, alkoxy, alkyl, amino, alkylamino,
haloalkyl, and haloalkoxy. 



[0072J In some embodiments R6 is selected from the group consisting o
substituted aryl and substituted heteroaryl, wherein said aryl and
hctcroaryi is selected from the group consisting o uranyi, pyrrolyl,
phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl,
imidazolyl,triazolyl, indolyi, oxadiazole, thiadiazole, quinolinyi,
isoquinolinyl, i oxazolyl, oxazolyi, thiazolyi, and thicnyl. In some
aspects, the aforementioned groups are substituted with one to two
substitucnts selected from the group consisting o halo, alkoxy, alkyl,
amino, alkylamino, haloalkyi, and haloalkoxy. (0073) In other embodiments
R6 is selected from tbe group consisting o (2-hydroxyeth>
1araino)-pyrazin-2-yi, 1H-pyrazol-4-yi, 1-methyl- 1H-pyrazol-4-yl,
1-methyl- lH-pyrazol- 4-yl, 2-(5-methyl-pyridin-2-yi)-phenyl, 2,3-di
luoro-phenyl, 2,3-dimethoxy-phcnyi, 2,4- di luoro-phenyi,
2,4-dimetboxy-phenyl, 2,4-dimethoxy-pyrimidin-5-yi, 2,5-di luoro-phenyi,
2,6-di luoro-phenyt, 2,6-dimethyl-pyridin-3-yi >2-acetamidophenyl,
2-aminocarbonylphenyl, 2-amino-py tipdin-5-yl,
2-<Aloro-4-methoxy-pyrimidin-5-yl, 2-chloro-5- luoto-pyridin-3-yl,
2-chloro-phenyL, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yI, 2-di
luoto-3-methoxyphenyl >2- ethyl-phenyl, 2-ethoxy-tnia2ol-4-yl, 2-
luoro-3-methoxy-phenyl, 2- luoro-3-methylphenyi, 2- luoro-4-methyl-phenyl,
2- luoro-5-methoxy-pbenyt 2- luoro-5-methylpheoyl, 2- luorophenyl, 2-
luoro-pyridin-3-yi, 2-hydroxymethyl-3-methoxyphenyl, 2-
hydroxymethylphenyl, 2-isoquinoUn-4-yl, 2-methoxy-5-tri luoromethyl-rbenyl,
2-methoxyphenyl, 2-methoxy-pyridin-3-yi, 2-methoxy-pyrimidin-4-yi,
2-mcthoxy-thiazol-4-yl, 2-methylpheny], 2-methyi-pyridin-3-yt,
2-oxo-l"2-dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyridin-3- yl,
2-pyrimidin-5-yl, 2-tri tuoromethoxyphnyl, 2-tri luoromcthoxy-phenyl ,
3,4-dimethoxyphenyi, 3,5-dimethyl-isoxazol-4-yl, 3,6-dimethyl-pyrazin-2-yl,
3-acetamidophenyl, 3- aminocarbonylphenyl, 3-bromo-phenyI,
3-chloro-pyrazin-2-yl, 3-cyanophenyl, 3- dimethylaminophcnyl,
3-ethoxy-phcnyl t 3-ethyi-4-methyi -phenyl, 3-cthynyl-phenyi, 3- luoro-
6-methoxy-pyridin-2-y1, 3- luorophenyl, 3- luoro-pyrazin-2-yl,
3-methanesulfonamidophenyl, 3-methoxycarbonylphcnyl, 3-methoxyphenyl,
3-methoxy-pyrazin-2-yi, 3-methyl-3Himidazo[ 4,5-b]pyrazin-5-yi,
3-methyiphenyi, 3-methyl-pyridin-2-yl, 3- 



tri luoromcthoxyphenyi , 3-tri luoromcthylphenyl, 4,5-dimcthoxy-pyri
pudin-2-yi, 4-amino-5- luoro-pyri midin-2-yl,
4-chloro-2,5-dimethoxy-phenyi, 4-chloto-2- luoro-phenyl, 4-chJoro-2-
methoxy-5-mediyl-phenyi, 4-chloro- ryridin-3-yl, 4-di
luoro-2-methyl-phenyl, 4-ethoxy-5- luoro-pyri midin-2-yl,
4-emoxy-pyrimidin-2-yl, 4-COiOXy-PyDmIdIn-S-Yl, 4-ethyl-lH-py tazol- 3-yi,
4- luon> 2-mcthoxy-phenyi , 4- luoto-2-methyl-phenyl, 4- luotophenyl,
4-methoxy-5- methyi-pyrimidin-2-y., 4-methoxy-pyridin-3-yl,
4-methoxy-pyrimidin-2-yl, 4-methoxypyrimidin- 5-yl, 4-methyl-phenyl,
4-methyl-pyridin-2-yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-
1-yl-pyrimidin-2-yl, 5,6-dirnethoxy-pyrazin-2-yi, 5-acetyl-thiophcn-2-yl,
5-amino-6-cthoxypyrazin- 2-yl, 5-amino-6-methoxy-3-methyl-pyrazin-2-yJ,
5-amino-6-methoxy-pyridin-2-yl, 5- chloro-4- piethoxy- ryrimidin-2-yi,
5-chloro-6-mctboxy-pyrazin-2-yl 1 5-dimethyiamino-6- methoxy- ryrazin-2-yl,
5- luoro-2-methoxyphcnyi, 5- luoro-4-mcthoxy-pyri midin-2-yl, 5-
luoro-6-methoxy-pyrazin-2-yl, 5- luon> pyri din-2-yl,
5-methoxy-pyridin-3-yl, 5-mcthoxythiophcn- 2-yl, 5-tri
luoromethyl-pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloto-pyrazin-2-yl,
6-ctboxy-pyrazin-2-yl, 6-ethoxy-pyridin-2-yi, 6- luoro-pyridin-2-yl >6-
luoro-pyridin-3-yl, 6- hydroxy-pyridin-2-yl,
6-methoxy-5-methylamino-pyrazin-2-yl, 6-methoxy-5-mcthyl- ryrazin- 2-yi,
6-methoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-
methyiamino-pyrazin-2-yl, 6-mdhy1-pyridin-2-yi, 5-amino-6-(2,2 2-tri
luoroethoxy)pyrazin-2- yl, and 6-tri luoromethyl-pyri din-2-yi . DETAILED
DESCRIPTION OF THE INVENTION f0074) The ollowing definitions are provided
to better understand the invention. J0075J "AlkyT or "unsubstituted alkyi"
re ers to saturated hydrocarbyl groups that do not contain hctcroatoms.
Thus the phrase includes straight chain alleyl groups such as methyl,
ethyl, propyl, butyl, pcntyl, hexyi, heptyl, octyi, nonyl, decyl undecyl,
dodccyi and the like. The phrase also includes branched chain isomers o
straight chain alkyl groups, including but not limited to, the ollowing
which are provided by way o example: -CH(CH^, -CH(CH 3XCH2CH3), -CH(CH
2CHj) 2, -C(CH 3 3, -C(CH 2CHJ)3, -CH2CH(CHJ) 2, -CH2CH (CHJXCH 2C H,),
-CH2C H(CH2CHJ) 2, -CH2C(CHJ) 3, -CH2C (CH 2C HJ)3, 



-CH(CH 3)CH(CHJXCH 2CH 3), -CH2CH2CH(CHJ) 2, -CH2CH2CH(CHJXCH 2C HJ),
-CH2CH2C H(CH2CHJ)2, -CH2CH2C(CH 3)3, -CH2CH2CXCH2C HJ)3, -CH(CHJ)CH 2C
H(CH3)2, -CH(CHJ)CH(CHJ)CH(CH 3)2, -CH(CH 2C H3)C H(CHJ)CH(CH 3XCH2CH3),
and others. Thus the phrase "alkyi groups" includes primary alkyl groups,
secondary aDcyl groups, and tertiary alkyl groups. Pre erred alkyl groups
include straight and branched chain alkyl groups having 1 to 12, 1 to 6, or
1 to 3 carbon atoms. |0076J "Alkylene" or ttunsubstituted alkylene" re ers
to the same residues as noted above or "alkyl," but having two points o
attachment. Exemplary alkyiene groups include ethylene (-CH 2CH2-),
propylene (-CH2CH2CH2-), and dimethylpropyiene (-CH 2C(CHj) 2CHr). [0077]
"Alkenyr or "unsubstituted alkenyl" re er s to straight chain and branched,
chain hydrocarbyl radicals having one or more carbon-carbon double bonds
and from 2 to about 20carbon atoms. Pre erred alkcnyi groups include
straight chain and branched alkcrryi groups having 2 Io 12, or 2 to 6
carbon atoms. [0078] "Alkynyl" or "unsubstituted a l ynyi" re ers to
straight chain and branched chain hydrocarbyl radicals having one or more
carbon-carbon triple bonds and rom 2 to about 20 carbon atoms. Pre erred
alkynyl groups include straight chain and branched alkynyl groups having 2
to 12, or 2 to 6 carbon atoms. 100791 "CycloalkyT or "unsubstituted
cycloalkyl" re ers to a mono- or polycyclic alkyl substituent
Representative cycloalkyi groups include cyclopropyl, cyclobutyi,
cyclopentyi, cyclohexyl, cycloheptyl, and cyclooctyl. Pre erred cycloalkyl
groups have 3 to 7 carbon atoms. [0080] "Cycloalkenyl" or "unsubstituted
cycloalkenyT re ers to a mono- or polycyclic alkyl substituents having at
least one ring carbon-carbon double bond. Pre erred cycloalkenyl groups
have 5 to 7 carbon atoms and include cyciopentcnyi and cyclohcxenyi. [0081]
"Substituted alkyl" re ers to an alkyl group as defined above in 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, G , Br, and I; an oxygen atom in 



groups such as hydroxyl groups, alkoxy groups, aryloxy groups, and ester
groups; a sul ur atom in groups such as thiol groups, alkyl and aryl
sulfide, sul one, sul onyl, and sul oxide groups; a nitrogen atom in groups
such as amino, amido, alkylamino, arylamino, alkylaryl amino, diarylamino,
N-oxidcs, imides, and enamines. Substituted alkyi groups also include
groups in which one or more bonds to a carbon(s) or hydtogen(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 nitrile .
Substituted alkyl groups urther include alkyl groups in which one or more
bonds to a carbon(s) or hydtogen(s) atoms is replaced by a bond to an aryl,
heteroaryl, heterocyclyl, cycloalkyl, or cycloalkenyl group. Pre erred
substituted alkyl groups include, among others, alkyl groups in which one
or more bonds to a carbon or hydrogen atom is/are replaced by one or more
bonds to luoro, chloro, or bromo group. Another pre erred substituted alkyl
group is the tri luoromethyl group and other alkyl groups that contain the
tri luoromethyi group. Other pre er red substituted 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 thatthe substituted alkyi group contains a
hydroxyl, alkoxy, or aryloxy group. Other pre erred substituted alkyi
groups include alkyl groups that have an amino, or a substituted or
unsubstitutcd alkyiamino, arylamino, heterocyclylamino. Still other pre
erred substituted alkyl groups include those in which one or more bonds to
a carbon(s) or hydrogen(s) atoms is replaced by a bond to an aryt,
heteroaryi, heterocyclyl, or cycloalkyl group. Examples o substituted alkyl
are: -(CH2)3NH2, -(CH2)JNH(CH3), -(CHa)3NH(CHa)2, -CH2C(OH
2)CH2NH2,-CH2C(O)CH 2NH2,-CH2S(O) 2CH3,-CH2OCH2NH2. -CH2CO2H. Examples o s
bstiruents o substituted alkyl are: -CH2OH, -OH, -OCH3, -OC2H3, -OCF3,
OQ=O)CHj, -OC(O)NH 2 -OC(O)N(CHJ) 2,-CN, -NO2, -C(O)CH 3, -CO2H, -CO2CH3,
-CONH2, -NH2, -N(CH3 , -NHSO2CH3, -NHCOCH3, -NHC(O)OCH 3, -NHSO^CH 3,
-SO2CH3, -SO2NH2, and halo. (0082] "Substituted alkenyl" has the same
meaning with respect to unsubstituted alkenyl 



groups that substituted alkyl groups has with respect to unsubstituted
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 o the non-carbon or non-hydrogen
atoms is bonded to a carbon not involved in a double bond to another
carbon. [0083] "Substituted alkynyl" has the same meaning with respect to
unsubstitutcd alkynyl groups that substituted alkyl groups has with respect
to unsubstituted alkyl groups. A substituted alkynyl group includes alkynyl
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 atom is bonded to a carbon not involved in a triple bond to
another carbon. |0084] "Substituted cycloalkyl" has the same meaning with
respect to unsubstituted cycloalkyl groups that substituted alkyl groups
has with respect to unsubstitutcd alkyl groups. [0085] "Substituted
cycloalkenyl" has the same meaning with respect to unsubstituted
cycloalkeoyl groups that substituted alkyl groups has with respect to
unsubstituted alkyl groups. [0086] "Aryl "or "unsubstituted aryl" re ers to
monocyclic and polycyclic aromatic groups that do not contain ring
heteroatoms. Such groups can contain from 6 to 14 carbon atoms but pre
erably 6. Exemplary aryl moieties employed as substituents in compounds o
the present invention include phenyl, naphthyl, and the like.|0087)
"Aralkyl" or "arylalkyr re ers to an alkyl group substituted with an aryi
group as defined above. Typically, aralkyi groups employed in compounds o
the present invention have from 1 to 6 carbon atoms incorporated within the
alkyl portion o the aralkyl group. Suitable aralkyl groups employed in
compounds o the present invention include, or example, benzyl and the like.
"Hetcroaryialkyl" or "heteroaralkyT re ers to an alkyl group substituted
with a heteroaryi group as de ined above. Typically, heteroaryialkyl groups
employed in compounds o the present invention have rom 1 to 6 carbon atoms
incorporated within the alkyl portion o the aralkyl group. Suitable
heteroaryl alkyl groups employed in compounds o 



the present invention include, for example, picolyi and the like. [0088]
"Alkoxy" re ers to R2 O wherein R20 is Ci-C 7 alkyl or substituted alkyl.
In some embodiments, R20 is C C alkyi. Representative examples o alkoxy
groups include methoxy, ethoxy, t-butoxy, tri luoromethoxy, and the like.
(0089) "Amino" re ers herein to the group -NH 2. [009Oj "Substituted amino"
re ers to the group -NR 60R6 1 where R60 and R6 1 are independently
selected from the group consisting o hydrogen, alkyl, substituted alkyl,
aJkenyl, substituted alkcnyl, alkynyl, substituted alkynyl, aryi,
substituted aryl, cycloalkyl, substituted cycioalkyi, heteroaryl,
substituted heteroaryl. heterocyclic, substituted heterocyclic, -SCh-alkyi,
-SO -substiruted alkyi, and where R60 and R6 1 are joined, together with
the nitrogen bound thereto to orm a heterocyclic or substituted
heterocyclic group provided that R60 and R6 1 are both not hydrogen. When
R60 is hydrogen and R6 1 is alkyi, the substituted amino group is sometimes
re erred to herein as alkyiamino. When R60 and R6 1 are alkyl, the
substituted amino group is sometimes re erred to herein as dialkylamino.
When re erri ng to a monosubstituted amino, it is meant mat either R60 and
R6 1 is hydrogen but not both. When re erri ng to a disubstituted amino, it
is meant that neither R60 and R6 1 is hydrogen. The term "alkyiamino" re
ers herein to the group -NR 60R6 1 where R60 is C1-C alkyl and R60 is
hydrogen or Cj-C? alkyl. The term "dialkylamino" re ers to the group -
NR60R6 1 where R60 and R6 1 are C1-C7 alkyl. The term "arylamino" refers
herein to the group -NR 60R6 1 where R60 is C5-C7 aryl and R6 1 is
hydrogen, C1-C7 aikyi, or C -C7 aryl. The term "aralkylamino" refers herein
to the group - NR 0R6 1 where R60 is aralkyl and R6 1 is hydrogen, C1-C7
alkyl, C5-C7 aryl, or C -C7 aralkyl.[0091J "Amidino" refers to the moieties
R40 N)-NR4 1- (the radical being at the "N " nitrogen) and R40 NR )C N-
(the radical being at the "N2" nitrogen), where R40 and R4 1 can be
hydrogen, C1-C7 alkyl, aryl, or C5-C7 aralkyl. [0092] "ADcoxyaikyl" re ers
to the group -0Ik 1-OaIk 2 where alkj is C1-C7 alkyl, and a lt2 is C1-C7
alkyl. The term "arytoxyalkyT re ers to the group -(C,-C 7 alkyl)-O-(C 5-C7
aryl). 



(00931 "Alkoxyalkylamino" re ers herein to the group -NR 27-(alkoxyalkyl),
where R27 is typically hydrogen, C5-C7 aralkyl, or C)-C 7 alkyl. [00941
"Aminocarbonyl" re ers herein to the group -C(O)-NH 2. Substituted
aminocarbonyT refers herein to the group - O NR2 29 where R28 is Ci-C 7
alkyl and R29 is hydrogen or Ci-C 7 alkyl. The term "arylaminocarbonyl" re
ers herein to me group -C(O)- NR30R3 1 where R30 is C5-C7 aryl and R3 1 is
hydrogen, Ci-C 7 alkyl or C5-C7 aryl. "Aralkylaminocarbonyl" re ers herein
to the group -C(O)-NR 2R33 where R33 is C5-C? aralkyl and R33 is hydrogen,
Ci-C 7 alkyl, C5-C7 aryl, or C -C7 aralkyl. {00951 "Aminosul cmyr re ers
herein to the group -S(O)TNH 2. "Substituted aminosul ony refers herein to
the group -S(O) NR 4R35 where R34 is Ci-C 7 alkyl and R35 is hydrogen or
C1- C7 alkyi. The term "art lkyiaminosul onlyaryi" re ers herein to the
group -(CrC 7 aryl)-S(O) 2- NH-aralkyl. (00961 "Aryioxy" re ers to R 0O-
wherein R50 is aryl. (0097} "CarbonyT refers to the divalent group -C(O)-.
"Alkylcarbonyl' re ers to the group -C(O)alkyl. "Aryl carbonyT re ers to
the group -C(O)aryl. Similarly, the term "hctcroarylcarbonyr,
"aralkyicarbonyT, and "hctcroaralkylcarbonyl" re ers to -C(O)-R where R is
respectively heteroaryi, aralkyl, and heteroaralkyl. {0098| "Carbonyioxy"
re ers generally to the group -C(O)-O-. Such groups include esters,
-C(O)-O-R 6 , where R3* is Cj-C 7 alkyl, C3-C7 cycloalkyi, aryl, or C5-C7
aralkyl. The term "arylcarbonyloxy" re ers herein to the group
-C(O)-O-(aryl). The term "aralkylcarbonyloxy" refers herein to the group
-C(O)-O-(C -C7 aralkyl). 10099} "Cycloalkyialkyi" re ers to an alkyl group
substituted with a cyioalkyl group as defined above. Typically,
cycloalkyklkyl groups have rom 1 to 6 carbon atoms incorporated within the
alkyl portion o the cycloalkyialkyi group. [00100) Xarbonyiamino" re ers to
the divalent group -NH-C(O)- in which the hydrogen atom o the amide
nitrogen o the carbonylarnino group can be replaced Cj-C 7 alkyl, aryl,
orC5-C7 aralkyl group. Carbonylamino groups include moieties such as
carbamate esters 



(-NH-C(O)-O-R 28) and amido -NH-C(O)-R 28, where R28 is a straight or
branched chain C1-C7 alkyl, C3-C7 cycloalkyL, or aryl or C5-C7 aralkyl. The
term "alkylcarbonyiamino" re ers to the group -NH-QO)-R 28 where R28 is
alkyl having from 1 to about 7 carbon atoms in its backbone structure. The
term "arylcarbonylamino" re ers to group -NH-C(O)-R 29 where R29 is C5-C7
aryl. Similarly, the term "aralkyicarbonylamino" re ers to carbonylamino
where R29 is C5-C7 aralkyl. [00101] "Guanidino" or "guanidyl "re ers to
moieties derived rom guanidine, H2N-C(-NH)-NH 2. Such moieties include
those bonded at the nitrogen atom carrying the ormal double bond (the
"2"-position o the guanidine, e.g., diaminomethyleneamino, (H2N)2C=NH-) and
those bonded at either o the nitrogen atoms carrying a ormal single bond
(the " 1-" and/or "3''-positions o the guandine, e,g., H2N-C(=NH)-NH-). The
hydrogen atoms at any o the nitrogens can be replaced with a suitable
substitucnt, such as C1-C7 alkyl, aryl, or C5-C7 aralkyl. [00102] "
Halogen" or "halo" re ers to chloro, bromo, luoro , and iodo groups. The
term "haloalkyi" re ers to an alkyl radical substituted with one or more
halogen atoms. "Haloalkyl" groups include -CF3. The term "haloalkoxy" re
ers to an alkoxy radical substituted with one or more halogen atoms.
"Haloalkoxy" groups include -OCF3 and -OCH2CF3. {00103] "Hydroxyl" or
"hydroxy" re ers to the group -OH. [00104] "Heterocyclic" or "unsubstiruted
heterocyclic group," "heterocycle" or "unsubstituted heterocycle," and
"heterocyclyl" or "unsubstituted hetcrocyclyl," "heterocycloalkyl" or
"unsubstituted heterocycloalkyl group," as used herein re er s to any
non-aromatic monocyclic or polycyclic ring compounds containing a
hcteroatom selected rom nitrogen, oxygen, or sul ur. Examples include 3- or
4-membered ring containing a heteroatom selected rom nitrogen, oxygen, and
sul ur or a 5- or 6-membered ring containing rom one to three heteroatoms
selected rom the group consisting o nitrogen, oxygen, or sul ur, wherein
the 5-mcmbered ring has 0-1 double bonds and the 6-membcred ring has 0-2 



double bonds; wherein the nitrogen and sul ur atom maybe optionally
oxidized; wherein the nitrogen and sul ur heteroatoms maybe optionally
quarternized; and including any tricyclic group in which any o the above
heterocyclic rings is used to a benzene ring or another 5- or6-mctnbcrcd
heterocyclic ring independently defined above provided that the point o
attachment is through the heterocyclic ring. [00105] Heterocyclic moieties
can be, or example monosubstituted or disubstituted with various
substituents independently selected rom but not limited to hydroxy, alkoxy,
halo, oxo (C O), alkylimino (R3 1N , wherein R3 1 is alkyl or alkoxy
group), amino, alkylamino, acylaminoalkyl, alkoxy, thioalkoxy, polyalkoxy,
alkyl, cycloalkyl or haloalkyl. [001061 The heterocyclic groups may be
attached at various positions as shown below as will be apparent to those
having skill in the organic and medicinal chemistry arts in conjunction
with the disclosure herein. [00107| where R is H or a heterocyclic
substitucnt, as described herein. [00108) "HeteroaryT or "unsubstituted
heteroaryl" re ers herein to an aromatic group having rom 1 to 4
heteroatoms as ring atoms in an aromatic ring with the remainder o the ring
atoms being carbon atoms. The term "heteroaryl" includes rings in which
nitrogen is the heteroatom as well as partially and ully-saturated rings in
which at least one cyclic structure is aromatic, such as, or example,
bcnzodioxozolo (which has a heterocyclic structure used to a phenyl group,
i.e., provided that the point o attachment is through the heteroaryl ring.
Heteroaryl groups can be urt her substituted and may be attached at various
positions aswill be apparent to those having skill in the organic and
medicinal chemistry arts in conjunction with the disclosure herein.
Representative substituted and unsubstituted hcteroaryl groups include, or
example, those found in the compounds disclosed in this application and in
the examples shown bdow (00109J Pre erred heterocycles and heteroaryls have
3 to 14 ring atoms and include, or example: diazapinyl, pyrroyl,
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazoyi, imida7x>lidinyl,
pyridyl, piperidinyi pyrazinyl, piperazinyl, azetidinvi, pyrimidinyl,
pyridazinyl, oxazolyl, oxazoHdinyl, isoxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyK isothiazolyL 



isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, bonzimidazolyl,
benzothiazolyl, benzoxazolyl, uryl, thienyl, triazolyl, quinoxalinyl,
phmalazdnyl, naphthpyridinyl, indazolyl, and benzothienyl. [00110]
"Heteroarylalkyl" or "heteroaralkyl" re ers to an alkyl group substituted
with a heterobryl group as defined above. Typically, heteroarylalkyl groups
have rom 1 to 6 carbon atoms incorporated within the alkyl portion o the
heteroarylalkyl group. (001111 "Imino" re ers to the group NH.(00112]
"Nitro" re ers to the group NO2. [00113) "Sul onyT re ers herein to the
group -SCh-. "Alkyisul onyT re ers to a substituted sul onyl o the
structure -SO 2R52- in which R52 is C1-C7 alkyl. Alkylsul onyi groups
employed in compounds o the present invention are typically alkylsul onyi
groups having rom 1 to 6 carbon atoms in its backbone structure. Thus,
typical alkylsul onyi groups employed in compounds o the present invention
include, or example, methylsul onyl (i.e., where R52 is methyl), ethylsul
onyl (i.e., where R52 is ethyl), propylsul onyl (i.e., where R52 is
propyl), and the like. The term "aryisulfonyl" refers herein to the group
-SQj-aryL The term "heterocyclyisulrbnyl" re ers herein to the group
-SOrheterocyclyl. The term "aralkylsul orryT re ers herein to the group
-SOraralkyl. The term "sul onamido" refers herein to -SO2NH2. The term "sul
onamidoalkyT re ers to (alkyl)Sq 2NH2-. [00114] "Thio" or "thiol" re ers to
the group -SH. "AlkyUbio" or "alkytthior re ers to a thio group substituted
with an alkyl group such as, or example, a Ci-Q 1alkyl group. [00115|
"Thioamido" re ers to the group -C(^S)NHz. [001 16| 'Optionally
substituted" re ers to the optional replacement o hydrogen with a
monovalent or divalent radical. "Substituted" re ers to the replacement o
hydrogen with a monovalent or divalent radical. Unless indicated otherwise,
suitable substitution groups include, or example, hydroxyl, alkoxy, nitro,
amino, imino, cyano, halo, thio, sul onyl, thioamido, amidino, oxo,
oxamidino, methoxamidino, guanidino, sul onamido, carboxyl, drmyl, alkyl,
haloalkyl, alkyiamino, haloalkylamino, alkoxy, haloalkoxy, aOcoxy-alkyi, 



alkylcarbonyi, aminocarbonyl, arylcarbonyl, aralkyicarbonyl,
heteroarylcarbonyi, hcteroaralkyl-carbonvl, alkyithio, aminoalkyl,
cyanoalkyl, aryl and the like. Other suitable substitution groups include
those substituents indicated or substituted alkyl. Examples o various
suitable substitution groups are also ound in re erence to the compounds
disclosed throughout this application. [00117) The substitution group can
itsel be substituted. The group substituted onto the substitution group can
be carboxyi, halo, nitro, amino, cyano, hydroxyl, alkyl, alkoxy,
aminocarbonyl, -SR 2, thioamido, -SO3H, -SO2R*2, or cycloalkyi, where R42
is typically hydrogen, hydroxyl or alkyl. [00118] When the substituted
substituent includes a straight chain group, the substitution can occur
either within the chain (eg., 2-hydroxyptopyi, 2-aminobutyl, and the like)
or at thechain terminus (e.g., 2-hydroxyethyl, 3-cyanopropyl, and the
like). Substituted substitucnts can be straight chain, branched or cyclic
arrangements o covalently bonded carbon or heteroatoms. [00t 19) Unless
indicated otherwise, the nomenclature o substituents that arc not
explicitly defined herein are arrived at by naming me terminal portion o
the unctionality ollowed by the adjacent unctionality toward the point o
attachment. For example, the substituent "alkoxyheteroaryr re ers to the
group (alkoxyHheteroaryl)-. (00120) Pre erred compounds o Formula (I) used
in mis invention have a total molecular weight less than 1000 Daltons, pre
erably less than 750 Daltons. Compounds o Formula (I) typically have a
minimum molecular weight o at least 150 Daltons. Pre erred compounds o
Formula (I) have a molecular weight between 150 and 750 Daltons, and in
more preferred embodiments, have a molecular weight between 200 and 500
Daltons. Other embodiments o the invention include the use o compounds o
Formula (I) with a molecular weight between 300 and 450 Daltons. In another
aspect o the invention compounds o Formula (0 used in the invention have a
molecular weight between 350 and 400 Daltons. (00121) Similarly, it is
understood that the above de initions are not intended to include 



impermissible substitution patterns (e.g., methyl substituted with 5 luoro
groups). Such impermissible substitution patterns arc well known to the
skilled artisan. (00122) "Carboxy-protecting group" re ers to a carbonyl
group which has been esterified with one o the commonly used carboxylic
acid protecting ester groups employed to block or protect the carboxylic
acid unction while reactions involving other functional sites o the
compound are carried out. In addition, a carboxy protecting group can be
attached to a solid support whereby the compound remains connected to the
solid support as the carboxylate until cleaved by hydrolytic methods to
release the corresponding ree acid. Representative carboxy-protecting
groups include, or example, alkyi esters, secondary amides and the like.
(00123) Certain o the compounds according to Formula (I) comprise
asymmetrically substituted carbon atoms. Such asymmetrically substituted
carbon atoms can result in the compounds o the invention comprising
mixtures o stereoisomers at a particular asymmetrically substituted carbon
atom or a single stereoisomer. As a result, raccmic mixtures, mixtures o
enantiomers, as well as enantiomers o the compounds o the invention are
included in the present invention. The terms "S" and "R" configuration, as
used herein,are as de ined by the IUPAC 1974 "Recommendations or Section E,
Fundamental Stereochemistry," Pure Appl. Chem. 45:13-30, 1976. The terms a
and b are employed or ring positions o cyclic compounds. The a-side o the
re erence plane is that side on which the pre erred substituent lies at the
lower numbered position. Those substituents lying on the opposite side o
the re erence plane are assigned b descriptor. It should be noted that this
usage di ers from that for cyclic stereoparents, in which "ex" means "below
the plane" and denotes absolute configuration. The terms a and b
configuration, as used herein, are as defined by the "Chemical Abstracts
Index Guide," Appendix IV, paragraph 203, 1987. [00124] As used herein, the
term "pharmaceutically acceptable salts" re ers to the nontoxic acid or
alkaline earth metal salts o compounds o the invention. These salts can be
prepared in situ during the final isolation and purification o the
compounds, or by separately reacting the base or acid unctions with a
suitable organic or inorganic acid or base, respectively. 



Representative salts include, but are not limited to, the ollowing:
acetate, adipate, alginate, citrate, aspartate, bcnzoate, benzenesul bnate,
bisuHatc, butyrate, camphorate, camphoreulfonate, digluconate,
cyclopcntancpropionate, dodecylsul ate, ethanesul bnate, glucoheptanoatev
glycerophosphate, hemi-sul atc, heptanoatc, hexanoate, umarate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesul onate,
lactate, maleate, methancsul onate, nicotinate, 2-napthalcncsul bnate,
oxalate, pamoate, pectinate, persulfete, 3-phenylproionate, picrate,
pivalate, propionate, succinate, sul ate, tartrate, thiocyanate,
p-tolucnesul onatc, and undecanoate. Also, the basic nitrogen-containing
groups can be quatemized with such agents as alkyl halides, such as methyl,
ethyl, propyl, and butyl chloride, bromides, and iodides; dialkyl sul ates
like dimethyl, diethyl, dibutyl, and diamyl sul ates, long chain halides
such as decyi, lauryi, myristyl, and stcaryl chlorides, bromides and
iodides, aralkyi halides like benzyl and phenethyl bromides, and others.
Water or oil-soluble or dispcrsiblc products are thereby obtained. (00125)
Examples o acids that may be employed to orm pharmaceutically acceptable
acid addition salts include such inorganic acids as hydrochloric acid, sul
uri c acid and phosphoric acid and such organic acids as oxalic acid,
maleic acid, methanesul onic acid, succinic acid and citric acid. Basic
addition salts can be prepared in situ during the final isolation and
purification o the compound, or separately by reacting carboxylic acid
moieties with asuitable base such as the hydroxide, carbonate or
bicarbonate o a pharmaceutically acceptable metal cation or with ammonia,
or an organic primary, secondary or tertiary amine. Pharmaceutically
acceptable salts include, but are not limited to, cations based on the
alkali and alkaline earth metals, such as sodium, lithium, potassium,
calcium, magnesium, aluminum salts and the like, as well as nontoxic
ammonium, quaternary ammonium, and amine cations, including, but not
limited to ammonium, tetramethylammonium, tetracthylammonium, methylamine,
dimethylamine, trimethylamine, triethylaminc, ethylamine, and the like.
Other representative organic amines use ul or the ormation o base addition
salts include diethylamine, ethylcnediamine. ethanolamine, diethanol amine,



piperazine, and the like. [00126J The term "pharmaceutically acceptable
prodrugs" as used herein re ers to those prodrugs o the compounds o the
present invention which are, within the scope o sound medical judgment,
suitable for use in contact with the tissues o humans and lower animals
without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and e ect ive or their
intended use, as well as the zwittcrionic forms, where possible, o the
compounds o the invention. The term "prodrug" re ers to compounds that are
rapidly trans ormed in vivo to yield the parent compound o the above
formula, or example by hydrolysis in blood, such as an ester prodrug. A
thorough discussion is provided in Higuchi, T., and V. Std la, "Pro-drugs
as Novel Delivery Systems," A.C.S. Symposium Series 14, and in
"Bioreversible Carriers in Drug Design," in Edward B. Roche (ed.), American
Pharmaceutical Association, Pergamon Press, 1987, both o which are
incorporated herein by reference. [00127J In embodiments, a pharmaceutical
composition according to the invention comprises a irst pharmaceutical
component and a second pharmaceutical component in a pharmaceutically
acceptable carrier. The irst component is a compound according to Formula
(I)(00128) or a stereoisomer, tautotner, pharmaceutically acceptable salt,
or prodrug thereo , wherein (00129) R is selected from the group consisting
o (00130) (1) hydrogen, (00131) (2) halogen, (00132) (3) hydroxyl, (00133)
(4) C1-C6 alkoxy, (00134) (5) thiol, 100135) (6) Ci-C6 alkyithiol, (00136)
(7) substituted or unsubstitutcd C1-C alkyt, 



(00137J (8) amino or substituted amino, (0013S] (9) substituted or
unsubstituted aryl, (00139) (10) substituted or unsubstituted hcteroaryi,
and (00140| ( 11) substituted or unsubstituted heterocyclyJ; (00141) R is
selected from the group consisting o (00142) (1) hydrogen, (00143) (2)
substituted or unsubstituted C1-C6 alkyl, 100144] (3) substituted or
unsubstituted C2-C6 alkenyl, (00145] (4) substituted or unsubstituted C2-C6
alkynyl, (00146| (5) substituted or unsubstituted C3-C7 cycloalkyl, (00147]
(6) substituted or unsubstituted C5-C7 cycloalkenyi, |00148] (7)
substituted or unsubstituted aryl, (00149] (8) substituted or unsubstituted
heteroaryl, and (00150) (9) substituted or unsubstituted hcterocyclyl;
[00151| Rb is selected from the group consisting o |00152] (1) substituted
or unsubstitutcd C3-C7 cycloalkyi, (001531 (2) substituted or unsubstituted
C5-C7 cycloaJkenyl, [00154] (3) substituted or unsubstituted aryl, [00155J
(4) substituted or unsubstituted heteroaryl, and [00156] (5) substituted or
unsubstituted hcterocyclyl; and [00157] with the proviso that when R is
amino, then Rb is not phenyl, 4-alkyl-phenyl, 4- alkoxy-phenyl, or
4-halo-phenyl. [001 58] The second component is a HER2 inhibitor. [00159]
Pre erably, the first component is an Hsp 90 inhibitor. |00160] In
particular embodiments, the first component is a HSP90 inhibitor compound
according to ormula (Ia) [00161] or a tautomer, pharmaceutically acceptable
salt, or prodrug thereo , wherein R, R*, 



and Rb are as previously de ined or Formula (1) and with the proviso that
when R* is amino, then Rb is not phenyl, 4-alkyl-phenyl, 4-alkoxy-phenyl,
or 4-halo-phcnyl. [00162] In some embodiments o the compounds o Formula (1)
or (Ia), R* is hydrogen. [00163] In other embodiments, R" is substituted or
unsubstitutcd C1-C6 alkyl. [00164] In some embodiments, R" is C1-C6 alkyl
or halo C1-C6 alkyl. In some such embodiments, R* is methyl. [00165] In
some embodiments, Rb is aryl or heteroaryl. In some such embodiments, Rb is
selected rom the group consisting o phenyl, pyridyl, pyrimidinyi,
pyrazinyl, indolyl, thiazolyl, and thicnyl, each o which can be substituted
or unsubstitutcd. hi some aspects, the invention provides compounds wherein
the aforementioned Rb groups are substituted with substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl. h other
aspectsthc Rb groups arc substituted with halo. In still other aspects the
Rb groups arc substituted with luoro. In still other aspects, the Rb groups
are substituted with alkyi, haloalkyl, alkoxy, and haloalkoxy. In some
aspects, the Rb groups are substituted with methyl. In other aspects, the
Rb groups are substituted with methoxy. [00166} In other embodiments, Rb is
selected from the group consisting o substituted aryl, substituted
heterocyclyl, substituted heteroaryl, substituted C3-C7 cycloalkyl, and
substituted C5-C7 cycloalkcnyi, wherein said aryl, heterocyclyl,
heteroaryl, C3-C7 cycloalkyl, and C5-C7 cycloalkenyl is selected rom the
group consisting o pyrrolyi, phenyl, pyridyl, pyrazinyl, pyrimidinyL,
pyridazinyl, pyrazolyl, imidazolyt, triazolyl, mdolyl, oxadiazolc,
thiadiazole, uranyl, quinolinyl, isoquinolinyl, isoxazolyl, oxazolyi,
thiazolyt mof holino, pipcridinyl, pyrrolidinyl, thienyi, cyd ohexyl,
cyclopentyl, cydohexenyl, and cyclopentenyi. In some aspects, the a
orementioned groups are substituted with one to two substituents selected
from the group consisting o halo, alkoxy, alkyl, amino, alkylamino,
haloalkyl, and haloalkoxy. I00167J In some embodiments, R is selected rom
the group consisting o hydrogen, unsubstitutcd alkyl, and substituted
alkyl. In some such embodiments, R is selected rom the group consisting o
methyl, ethyl, allyl, 3-methyi-butyl, and isobutyl. In other embodiments, 



R is selected from the group consisting o hydrogen, benzyl,
l-{4-methoxyphenyl)ethyl, methyl, 3-armnopropyl, and
2-methyl-2-morpholinopropyl. In still other embodiment, R is hydrogen.
[00168] In another embodiment, the
2-amirio-7,8^hydro-6H-pyrido[43-d]pyrimidin-5-<>ne compounds have the
ormula (II) ;(00169] or a stereoisomer, tautomer, pharmaceutically
acceptable salt, or prodrug thereo , wherein [001701 n is Oor l , (00171)
wherein R* is selected rom the group consisting o (001721 (I) hydrogen,
(00173) (2) halogen, [00174] (3) hydroxyl, [001751 (4) C1-C alkoxy, (001761
(5) thiol, [00177] (6) C1-C alkylthioU (00178] (7) substituted or
unsubstiruted C 1-C6 alkyi, [00179] (8) amino or substituted amino, [00180]
(9) substituted or unsubstituted aryI, [00181] (10) substituted or
unsubstituted heteroaryi, and [00182] (11) substituted or unsubstituted
heterocycryi; [00183 ] wherein R is selected from the group consisting o
[00184] (1) hydrogen, [00185] (2) substituted or unsubstiruted C1-C6 alkyl,
[00186] (3) substituted or unsubstituted C2-C6 alkenyl, [001871 (4)
substituted or unsubstiruted C2-C6 alkynyi, [00188] (5) substituted or
unsubstituted C3-C7 cycloalkyi, [00189] (6) substituted or unsubstituted
C5-C7 cyd oalkenyl, 



[00190] (7) substituted or unsubstituted aryl, [00191] (8) substituted or
unsubstituted heteroaryi, and (00192) (9) substituted or unsubstituted
heterocyclyl, [00193 J wherein when n is 1, X is C, Y is at each position
independently selected from CQ1 and N, and Z is selected from CR2 and N
with the proviso that no more than 3 Y and Z groups are N, and[00194]
wherein when n is 0, X is C or N, Y is at each position independently
selected from CQ1, N, NQ2, 0 , and S with the proviso that no more than 4 X
and Y groups are N and NQ2 and no more than 1 Y group is S or O; f00195]
wherein Q1 is at each position independently selected from the group
consisting o (001%) (1) hydrogen, l0019h (2) halogen, [00198) (3)
substituted or unsubstituted CI -C alkyl, [00199J (4) substituted or
unsubstituted C2-C6 alkenyl, [00200] (5) substituted or unsubstiruted C2-C6
alkynyl, (00201] (6) substituted or unsubstituted C3-C7 cycloalkyl, [00202]
(T) substituted or unsubstituted C5-C7 cycloalkenyl, [00203] (8)
substituted or unsubstituted aryK [00204] (9) substituted or unsubstituted
heteroaryl, [00205] (10) substituted or unsubstituted heicrocyctyi, [00206]
( 11) substituted or unsubstituted amino, [00207] (12) -OR Or -SR3, [00208]
(13) -C(O)R3, -CO2R3, -C(O)N(R 3 , -S(O)R3, -SO2R3, or -SO2N(R3) , [00209]
(14) -OC(O)R , -N(R )C(O)R 3, or -N(R^SO 2R3, [00210] (15) -CN, and [00211]
(16) -NO 2; |00212] wherein Q2 is at each position independently selected
from the group consisting o 



[00213| (1) hydrogen, [00214] (3) substituted or unsubstituted Cl -C alkyl,
[00215] (4) substituted or unsubstituted C2-C6 alkenyl, 100216] (5)
substituted or unsubstituted C2-C6 alkynyl, [00217] (6) substituted or
unsubstituted C3-C7 cycloalkyl, [00218] (T) substituted or unsubstituted
C5-C7 cycloalkenyl, [00219] (8) substituted or unsubstituted aryl, [00220]
(9) substituted or unsubstituted heteroaryl, and [00221] (10) substituted
or unsubstituted heterocyclyl;(00222] wherein R2 is selected from the group
consisting o (00223) (1) hydrogen, (00224) (2) halogen, (00225] (3)
substituted or unsubstituted Cl-C3 alkyl, and (00226J (4) -OR , -SR3, or
-NHR 3; |00227) wherein R3 is at each position independently selected rom
the group consisting o (00228) (1) hydrogen, (00229) (2) substituted or
unsubstituted C 1-C6 alkyl, (00230) (3) substituted or unsubstituted C2-C6
alkenyl, (00231) (4) substituted or unsubstituted C2-C6 alkynyi, (00232]
(5) substituted or unsubstituted C3-C7 cycloalkyl, (00233) (6) substituted
or unsubstituted C5-C7 cycloalkenyl, 100234] (7) substituted or
unsubstituted aryL, (00235] (8) substituted or unsubstituted heteroaryl,
and (00236) (9) substituted or unsubstituted heterocyclyl, (00237) with the
proviso that when R* is amino, then X, Y, Z, and n together do not orm a
phenyl, 4-alkyl-phenyl, 4-alkoxy-phenyi, or 4-halo-phenyl group. (00238] In
other embodiments, the first pharmaceutical component o the invention is 



described according to ormula (Ha): (00239] or a tautomer, pharmaceutically
acceptable salt, or prodrug thereo , wherein R*, R, X, Y, Z, and n are
previously defined or ormula (H) and with the proviso that when R* is
amino,then X, Y, Z, and n together do not form a phenyl, 4-aIkyl-phcnyi,
4-alkoxy-pbenyl, or 4-halophcnyl group. [00240] In some embodiments when n
is 0, X is C, and Y adjacent to X is not O. [00241] In some embodiments o
the compounds o ormula (II) or (lla), R1 is hydrogen. |00242] hi other
embodiments, R* is substituted or unsubstitutcd C 1-C6 alkyl. [00243] In
some embodiments, R* is C1-C6 alkyi or halo C1-C6 allcyi. In some such
embodiments, R* is methyl. [00244] For the compounds o Formula (1), (Ia),
(U), or (Ha), representative substituted alkyl groups include arylalkyl,
heteroarylalkyl, cycloalkyialkyl, heterocyclyJalkyl, aminoalkyl,
alkylaminoalkyi, dialkylaminoalkyl, and sul onamidoalkyl groups. [00245]
Representative aryl groups include phenyl groups. [00246] Representative
heteroaryi groups include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyi, indolyi, quinolinyl, isoquinolinyl, uranyl, oxazolyl, thiazolyi,
and thienyl groups. [00247] In one embodiment, one o Q1 or Q2 is selected
rom the group consisting o substituted and unsubstituted phenyl,
substituted and unsubstituted pyridyl, substituted and unsubstituted
pyrimidinyl, substituted and unsubstituted pyrazinyi, substituted and
unsubstituted indolyi, substituted and unsubstituted tniazolyl, and
substituted and unsubstituted thienyl. [00248] In one embodiment, one o Q1
or Q2 is selected rom the group consisting o piperidinyl, morpholinyl,
pyrrolidinonyL, and benzyl amino. [00249] In one embodiment, one o Q1 or Q2
is selected rom the group consisting o cyclohexyl and cyclopentyl. [00250]
In one embodiment, one o Q1 or Q2 is selected rom the group consisting o
cyclohexenyl and cyclopentenyl. 



[00251 1 In one embodiment, one o Q1 or Q2 is selected rom the group
consisting o substituted aryl, substituted heterocyclyl, substituted
heteroaryt, substituted C3-C7 cycloalkyi, and substituted C5-C7
cycloalkenyl, wherein said aryl, heterocyclyl, heteroaryi, C3-C7
cycloalkyi, and C5-C7 cycloalkenyl is selected rom the group consisting o
pyrrolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyi,
imidazolyl, triazolyl, indolyi, oxadiazole, thiadiazole, uranyi,
quinolinyl, isoquinolinyl, isoxazolyl, oxazolyl, tniazolyl,morpholino,
piperidinyl, pyrrolidinyl, thienyi, cyclohcxyl, cyclopentyl, cyclohexenyl,
and cyclopentenyt |00252] In some aspects, the a orementioned groups are
substituted with one to two substituents selected from the group consisting
o halo, alkoxy, alkyi, amino, alkylamino, haloalkyi, and haloaOcoxy.
{00253] In one embodiment, one o Q1 or Q2 is selected rom substituted and
unsubstituted pyridyl, substituted and unsubstituted pyrazinyl, substituted
and unsubstituted phenyl, substituted and unsubstituted isoquinolinyl,
substituted and unsubstituted pyrimidinyl, substituted and unsubstituted
pyrazolyl, and substituted and unsubstituted uranyl. In some aspects, the a
orementioned groups are substituted with one to two substituents selected
from the group consisting o halo, alkoxy, alkyl, amino, alkylamino,
haloalkyi, and haloalkoxy. [002541 In other embodiments one o Q1 or Q2 is
selected from the group consisting o (2- hydroxy-ethylamino)-pyra2in-2-yl,
1H-pyrazol-4-yL, l-methyi-lH-pyrazol-4-yl, 1-methyl- IHpy tazol-4-yi,
2-{5-methyl-pyridin-2-yl)-phenyl, 2,3-di luoro-phenyl,
2,3-dimethoxy-phenyl, 2,4-<Ji luoro-phenyl, 2,4-dimethoxy-phenyl,
2,4-<limethoxy-pyrirnidin-5-yl, 2,5-di luorophenyl, 2,6-di luoro-phenyl,
2,6-dimethyl-pyridin-3-yl, 2-acetamidophenyl, 2- aminocarbonylphenyl,
2-araino-pyrimidin-5-yl >2-chloro-4-methoxy-pyrimidin-5-yl, 2-chloro- 5-
iuoto-pyridin-3-yl, 2-chloro-phenyl, 2-chloto-pyridin-3-yl,
2-chloto-pyridin-4-yl, 2- di luoro-3-methoxyphenyl, 2-ethyl-phenyi,
2-ethoxy-thiazol-4-yl, 2- luoro-3-methoxy-phenyl, 2- iuoro-3-methylpheny1,
2- luoto-4-meth>i-phenyl, 2- iuoto-5-methoxy-phenyl, 2- luoro-5-
methylphenyl, 2- luotophenyl, 2- luoro-ryridin-3-yl,
2-hydroxymethyl-3-methoxyphenyl, 2- 



hydroxymethylphenyl, 2-isoquinoIin-4-yl, 2-methoxy-5-tri
luoromethyl-phcnyl, 2-methoxyphenyl, 2-methoxy-pyridin-3-yl,
2-methoxy-pyrimidin-4-yl, 2-methoxy-thia2ol-4-yl >2-methylphcnyl,
2-methyi-pyridin-3-yl, 2-oxo-l^-dihydro-pyridin-3-yl, 2-phenoxyphenyi,
2-pyridin-3- yl, 2-pyrimidin-5-yl, 2-tri luoromethoxyphenyl, 2-tri
iuotomethoxy-phenyl, 3,4-dimethoxyphenyl, 3,5-dimethyl-isoxazol-4-yl,
3,6-dimethyl-pyrazin-2-yl, 3-acetamidophenyl, 3- aminocarbony Iphenyl,
3-bromo-phenyl, 3-chloto-pyrazin-2-yl, 3-cyanophenyl, 3-
dimethylaminophenyl, 3-ethoxy-phenyl, 3-ethyl-4-methyl-rhenyl,
3-thynyl-rhenyl, 3- luoro- 6-methoxy-pyridin-2-yl, 3- luorophenyl, 3-
luoro-pyrazin-2-yl, 3-methanesul onamidophenyl, 3-methoxycarbonylphenyl,
3-methoxyphcnyl, 3-methoxy-ryrazui-2-yl, 3-methyl-3Himidazo[
4,5-bJpyrazin-5-yl, 3-methyiphenyl, 3-methyl-pyridin-2-yL, 3-tri
luoromethoxyphenyi, 3-tri luoromcthylphenyl, 4,5-dimcthoxy-pyrimidin-2-yl,
4-amino-5- luoro-pyri midin-2-yl, 4-cfaloro-2>5-dinicthoxy-phcnyi,
4-chloto-2- luoro-phcnyl, 4-chloto-2- mcthoxy-5-mcthyl-phenyl,
4-chloro-pyridin-3-yl, 4-d i luoto-2-metb.yl-phcoyl, 4-ethoxy-5-
luoro-pyriinidin-2-yl, 4-ethoxy-pyrimidin-2-yl, 4-ethoxy- ryrimidin-5-yl,
4-ethyl- 1H-pyrazol- 3-yL, 4- luoro-2-methoxy-phenyi, 4-
luoto-2-methyl-phcnyl, 4- luorophenyl, 4-mcthoxy-5- mcthyl-pyri
tnidin-2-yi, 4-methoxy-pyridin-3-yl, 4-methoxy-pyrimidin-2-yl,
4-methoxypyrimidin- 5-yl, 4-methyl-pbenyl, 4-mcthyl-pyridin-2-yl,
4-methyl-pyridin-3-yl, 4-ryrrolidin-lyl- pyrimidin-2-yl,
5,6-dimcthoxy-pyra2in-2-yi, 5-acctyi-thiophen-2->1,
5-amino-6-ethoxypyrazin- 2-yl, 5-amino-6-metboxy-3-mcthyl-pyrazin-2-yl,
5-amino-6-methoxy-pyridin-2-yl, 5- chloro-4-methoxy-pyrimidin-2-yl,
5-chJoro-6-methoxy-pyrazin-2->i, 5-dimethylamino-6- metboxy-pyrazin-2-yl,
5- uoro-2-methoxyphenyl, 5- luoro ra ethoxy-pyri miclin-2-yl, 5-
luoro-6-mcthoxy-pyrazin-2-yl, 5- luoro-pyridin-2-yl,
5-metboxy-pyridin-3-yl, 5-mcthoxythiophen- 2-yl, 5-tri
luoromethyl-pyrimidin-2-yl, 6-acetyi-pyridin-2-yI, 6-chloro-pyrazin-2-yl,
6-cthoxy-pyrazin-2-yi, 6-ethoxy-pyridin-2-yl, 6- h"oro-pyri din-2-yl, 6-
luoro-pyri din-3-yl, 6- hydroxy-pyridin-2-yl, 6-methoxy-5-mcthylamino-py
pizin-2-yl, 6-methoxy-5-mcthyl-pyrazin- 2-yl, 6-raethoxy-pyrazin-2-yl,
-niethoxy-pyridin^-yl, 6-methoxy-pyridin-3-yi, 6- methylamino-pyrazin-2-yl,
6-methyl-pyridin-2-yl, 5-amim>-6-(2^,2-triftuorothoxy)pyrazin-2- 



yl, and 6-tri luoromcthyl-pyridin-2-yl. (00255) In one embodiment Q1 is
halo. (00256] In one embodiment Q1 is alkyl. In some aspects, Q1 is methyl.
(00257J In one embodiment, R2 is selected from hydrogen and luoro. In some
aspects, R2 is luoro. (00258] In one embodiment, R2 is selected from alkyi.
In some aspects, R2 is methyl. (00259] hi one embodiment, R2 is selected
from alkoxy. In some aspects, R2 is methoxy. [00260] In one embodiment Q1
is OR3. [00261] In one embodiment, R3 is selected from the group consisting
o methyl, ethyl, i opropyl, cyclopentyl, and cyclohcxyl. (00262] In one
embodiment, R3 is selected from substituted and unsubstituted phenyl,
substituted and unsubstituted thiazolyi, substituted and unsubstituted
pyridyl, substituted and unsubstituted pyrazinyt, and substituted and
unsubstituted pyrimidinyl.[00263] In one embodiment, R3 is selected from
the group consisting o 2-aminocthyl, 2- piperidinylethyl,
2-piperazinylethyl, 2-morpholinylethyi, and 2-{N-mcthyipiperazinyl)cthyl.
{00264] In some embodiments, R is selected from the group consisting o
hydrogen, unsubstituted alkyl, and substituted alkyi. In some such
embodiments, R is selected from the group consisting o methyl, ethyl,
allyl, 3-methyl-butyl, and isoburyi. In other embodiments, R is selected
from the group consisting o hydrogen, benzyl, l-(4-metboxypheny1)cthyl,
methyl, 3-aminopropyt, and 2-methyi-2-mo tpholinop topyl. [00265| In
another embodiment o the invention, compounds o ormula (III) are provided
as the first component, in combination with a HER2 inhibitor as the second
component: [00266] or a stereoisomer, tautomer, pharmaceutically acceptable
salt, or prodrug thereo , wherein [00267] wherein R* is selected from the
group consisting o [0026S] (1) hydrogen, |00269] (2) halogen, 



100270] (3) hydroxyl, [00271] (4) C1-C6 alkoxy, [00272] (5) thiol, [00273]
(6) C,-Q alkylthiol, |00274] (7) substituted or unsubstituted C1-C6 alkyl,
[00275] (8) amino or substituted amino, [00276] (9) substituted or
unbubstituted aryl,[00277] (10) substituted or unsubstitutcd hcteroaryl,
and {002781 ( 11) substituted or unsubstituted hcterocyclyi; 100279) R4 is
hydrogen or substituted or unsubstituted C1-C6 alkyl; (00280) R5 is
hydrogen, alkyl, alkoxy, or halo; [00281 j each o R6, R7, Rs, and R9 are
independently selected from the group consisting o hydrogen, alkyl, alkoxy,
halo, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryi; or |OO282] a stereoisomer, tautomer, pharmaceutically
acceptable salt, or prodrug there o , and with the proviso that when R* is
amino and R6, R7, R\ and R9 are hydrogen, then Rs is not hydrogen, alkyl,
alkoxy, or halo. 100283] In some embodiments, compounds o ormula (Ilia) are
provided as the irst component: [00284] or a tautomer, pharmaceutically
acceptable salt, or prodrug ther eo , wherein R*, R4, R5, R6, R7, R1, and
R9 are as previously defined or formula (III) and with the proviso that
when R* is amino and R6, R7, Rg, and R9 are hydrogen, then R is not
hydrogen, alkyl, alkoxy, or halo. [00285] In some embodiments, R* is
hydrogen. [00286] In some embodiments, R* is substituted or unsubstituted
Cl -C6 alkyi. [00287] hi some embodiments, R is Cl -C6 alkyl or halo C 1-C6
alkyl. In some such embodiments, R* is methyl.(00288) In some embodiments o
the invention, R4 is selected from the group consisting o 



hydrogen, benzyl, l-(4-methoxyphcnyl)ethyl, methyl, 3-aminopropyl, and
2-mcthyi-2- morpholinopropyi. In other embodimenta, R is selected from the
group consisting o methyl, ethyl, allyi, 3-methyl-butyl, and isobutyl.
(00289] In some embodiments, R5 is hydrogen or luoro. In some aspects, R$
is luoro. J00290J hi some embodiments, R5 is methyl or methoxy. |00291] hi
some embodiments, R7, R*, and R9 arc each hydrogen. (00292) In some
embodiments, R6 is aryi or hcteroaryl substituted with one to two
substituents selected from the group consisting o halo, alkoxy, alkyl,
amino, alkylamino, haloalkyi, and haloalkoxy. (00293) In some embodiments
R6 is selected from the group consisting o substituted aryl and substituted
heteroaryl, wherein said aryl and hetcroaryl is selected from the group
consisting o uranyl, pyrrolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, pyrazolyL, imidazolyl, triazolyl, indolyl, oxadiazole,
thiadiazole, quinolinyl, isoqirinolinyl, isoxazolyl, oxa2"lyl, thiazolyl,
and thienyl. hi some aspects, the a orement ioned groups are substituted
with one to two substituents selected from the group consisting o halo,
alkoxy, alkyl, amino, alkylamino, haloalkyi, and haloalkoxy. (00294] In
other embodiments R6 is selected from the group consisting o
(2-hydroxyethylamino)- pyrazin-2-yl, 1H-pyrazol-4-yl, 1-methyl-
lH-pyrazol-4-yi, 1-methyl-lH-pyrazol- 4-yl,
2-(5-methyl-pyridin-2-yl)-phenyl, 2,3-di luoro-phenyl,
2,3-dimethoxy-phenyl, 2,4- di luoro-phcnyl, 2,4-dimethoxy-phenyl,
2,4-dimethoxy-pyrimidin-5-yl >2,5-di luoro-phenyi, 2,6-di luoto-phenyl,
2>6-dimethyl-pyridin-3-yl, 2-acetamidophenyl, 2-aminocarbonylphenyl,
2-amino-pyrimidin-5-yl, 2-chloro-4-methoxy-pyrimidin-5-yl, 2-chloro-5-
luoro-pyridin-3-yl, 2-chloro-phcnyl, 2-chloro-pyridin-3-yl,
2-chloro-pyridin-4-yl, 2-di luoro-3-methoxyphenyl, 2- ethyl-phenyl,
2-cthoxy-thiazol-4-yl, 2- luoro-3-methoxy-phenyl, 2- luoro-3-methylphenyl,
2- luoro-4-methyl-phenyl, 2- luorc~5-methoxy-phenyl, 2- luoro-5-mcthy
phcnyl, 2- luorophenyl, 2- luon> pyridin-3-yl,
2-hydroxymethyl-3-methoxyphenyL, 2- 



hydroxyrnethyiphenyi, 2-isoquinolin-4-yl, 2-methoxy-5-tri
Juoromethyl-phenyl, 2-methoxyphenyl, 2-methoxy-pyridin-3-yl,
2-methoxy-pyrimidin-4-yl, 2-methoxy-thiazol-4-yl, 2-methylphenyl,
2-mcthyl-pyridin-3-yl, 2-oxo-1,2-dihydro-pyridin-3-yl, 2-phenoxyphenyl,
2-pyridin-3- yl, 2-pyrimidin-5-yi, 2-triftuoromethoxyphenyl, 2-tri
luoromethoxy-phenyl, 3,4-dimethoxyphenyl, 3,5-dimethyl-isoxazol-4-yl,
3,6-dimethyl-pyrazin-2-yl, 3-acetamidophenyl, 3- aminocarbonylphcnyl,
3-bromo-phenyi, 3-chloro-pyrazin-2-yl, 3-cyanophenyL, 3-
dimethyiaminophenyl, 3-ethoxy-phenyi, S-ethyl- -methyt-phenyl,
3-ethynyi-phenyl, 3- luoto- 6-mcthoxy-pyridin-2-yl, 3- luotophenyl, 3-
luoro-pyrazin-2-yl, 3-mcthanesul onamidophenyl, 3-metboxycarbonylphenyl,
3-methoxyphenyl, 3-methoxy-pyrazin-2-yl, 3-methyl-3Himidazo[
4,5-b]pyrazin-5-> fl>3-mcthylphenyl, 3-mcthyi-pyridin-2->1, 3- tri
luoromcthoxyphenyl, 3-tri luototncthyiphenyl, 4,5-dimcthoxy-pyrimidin-2-yl,
4-amino-5- luoto-pyrimidin-2-yl, 4-chloro-2,5-dimcthoxy-phenyl, 4-ch]oro-2-
luoro-phcnyl, 4-chloro-2- methoxy-5-methyi-pbcnyl, 4-chloro-pyridin-3-yl,
4-di h"oro-2-methyl-phcnyl, 4-etboxy-5- ftuoro-pyrimidin-2-yl,
4-ethoxy-pyrimidin-2-yl, 4-ethoxy-pyrimidin-5-yl, 4-cthyl-lH-pyrazol- 3-yl,
4- luoro-2-mcthoxy-phcnyl, 4- luoro-2-mcthyl-phenyl, 4- luorsphenyi,
4-methoxy-5- methji-pyrimidin-2-yi, 4-mcthoxy-pyridin-3-yl,
4-methoxy-pyrimidin-2-yl, 4-mettooxypyrimidin- 5-yl, 4-methyl-ph3iyl,
4-methyl-pyridin-2-yl, 4-mcthyl-pyridin-3-yi, 4-pyrrolidin- 1-
yl-pyrimidin-2-y), 5,6-dimcthoxy-pyrazin-2-yl, 5-acctyl-thiopbcn-2-yl,
5-amJno-6-cthoxypyrazin- 2-yl, 5-amino-6-methoxy-3-roethyl-pyrazin-2-yl,
5-ammo-6-raetboxy-pyridin-2-yl, 5- chloro-4-roethoxy-pyrimidin-2-yl,
5-cbloto-6-mcthoxy-pyrazin-2-yl, 5-dimcth>iarnino-6- methoxy-pyrazin-2-yl,
5- luatO-2-methoxyphenyl, 5- luo-O-4-methoxy-pyriraidin-2-yl >5-
luoto-6-mrthoxy-pyrazin-2-yi, 5- luoro-pyri
din-2-yl>5-mcthoxy-pyridin-3-yl, 5-methoxythiophen- 2-yl, 5-tri luoromd
hyl-pyri inidin-2-yl, 6- cetyl-pytidin-2-yl, 6-chloro-pyrazin-2-yl,
6-cthoxy-pyta2in-2-yl, 6-cthoxy-pyridin-2-yl, 6- luoro-pyri din-2-yi, 6-
luoto-pyridin-3-yl, 6- hydroxy-pyridin-2-yl,
6-methoxy-5-methylainint>-pytazin-2-yl, -methoxy-S-mbthyi-pyrazio- 2-yi,
6-mcthoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yi, 6-methoxy-pyridin-3-yl, 6-
methylamino-pyrazin-2-yl, 6-md hyl-pyridin-2-yi, 5-amino-6-<2,2r2-tri
luoroethoxy)ryrazin-2- 



yl, and 6-tri 1uorotnethyl-pytidin-2-yl. [0025)5] The first component and
the second component may be provided in a pharmaceutically acceptable
carrier to orm a pharmaceutical composition. [00296] In another embodiment
o the invention, compounds o ormula (FV) arc provided as the first
component:[00297] or a stereoisomer, tautomer, pharmaceutically acceptable
salt, or prodrug thereo , wherein (00298] R4 is hydrogen or substituted or
unsubstituted C 1-C6 alkyl, [00299] R5 is hydrogen or halo, J00300) R6*is
selected i rom the group consisting o halo, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryi. [00301 ] In some
embodiments compounds o ormula (IVa) are provided as the irst component:
[00302] or a tautomcr, pharmaceutically acceptable salt, or prodrug thereo
, wherein [00303] R4, R5, and R6 are as previously de ined or ormula
(IV).(00304) In some embodiments o the compounds o ormula (FV) or (FVa), R4
is selected from the group consisting o hydrogen, benzyl,
l-{4-methoxypheny1)cthyi, methyl, 3- aminopropyi, and
2-methyl-2-morpholinopropyl. In other embodiments, R is selected rom the
group consisting o methyi, ethyl, allyi, 3-methyl-butyl, and isobutyl.
[00305) In some embodiments, R5 is hydrogen or luoro. In some aspects R5 is
luoro. [00306] In some aspects, R6*is aryi or heteroaryl substituted with
one to two substituents selected rom the group consisting o halo, alkoxy,
alky), amino, alkylamino, haloalkyl, and haloalkoxy. (00307) In some
embodiments R6 is selected rom the group consisting o substituted aryl and
substituted heteroaryl, wherein said aryl and beteroaryl is selected from
the group consisting o uranyl, pyrrolyl, phenyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyrazolyl, imidazolyl, triazolyi, indolyl,
oxadiazole, thiadiazole, quinolinyi, isoquinolinyl, isoxazolyl, oxazolyl,
thiazolyL, and thienyl. In some aspects, the a orementioned groups are
substituted 



with one to two substituents selected from the group consisting o halo,
alkoxy, alkyl, amino, alkylamino, haloalkyl, and haloalkoxy. (00308) In
some embodiments, R6*is selected from the group consisting o
(2-hydroxyethylamino)- pyrazin-2-yl, 1H-pyrazol-4-yi, 1-methyl-
lH-pyrazol-4-yi, 1-methyl-lH-pyrazol- 4-yl,
2-(5-methyl-pyridin-2-yl)-phenyl, 2,3-di luoto-rhenyl,
2,3-dimethoxy-phenyl, 2,4- di luoro-phenyl, 2,4-dimethoxy-phenyl,
2,4-dimethoxy-pyrimidin-5-yl, 2,5-di luoro-phcnyi , 2,6-di luoro-phenyi,
2,6-dimethyl-pyridin-3-yi, 2-acetamidophenyl, 2-aminocarbonyiphenyl,
2-amino-pyrimidin-5-yl, 2-chlon>4-methoxy-pyrimJdin-5-yl, 2-chloro-5-
luoro-pyridin-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-y1,
2-chloro-pyridin-4-y1, 2-di luoro-3-methoxyphenyl, 2- cthyl-phenyl,
2-ethoxy-thiazol-4-yI, 2- h-oro-3-methoxy-phenyi , 2- luoro-3-methylphenyi,
2- luoro-4-methyi-phenyt, 2- luoro-5-mcthoxy-phenyl, 2-
luoro-5-methylphenyl, 2- luorophenyl, 2- l oro-pyridin-3-yl,
2-hydroxymethyi-3-mcthoxypherryi, 2- hydroxyrnethylphenyl,
2-isoquinolin-4-yi, 2-mcthoxy-5-tri luoromethy1-phenyl, 2-methoxyphcnyl,
2-methoxy-pyridin-3-yl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-thiazol-4-y1,
2-methylphcnyl, 2-methyl-pyridin-3-yl, 2-oxo-1 2-dihydro-pyridin-3-yl,
2-phenoxyphenyl, 2-pyridin-3- yl, 2-pyrimidin-5-yl, 2-tri
hiororoethoxyphcnyl, 2-tri hioromethoxy-rhenyl, 3,4-dimethoxyphenyl,
3,5-dimethyi-isoxazol-4-yi, 3,6-dimethyl-pyrazin-2-yl, 3-acetamidophenyl,
3- aminocarbonyiphenyl, 3-bromo-phenyi, 3-chloro-ryrazin-2-yl,
3-cyanophenyi, 3-dimcthylaminophcnyl, 3-"thoxy-phen>i,
3-ethyl-4-methyi-phenyl, 3-ethynyl-phcpyi, 3- luoro-
6-methoxy-pyridin-2-yI, 3- luorophenyl, 3- luoro-pyrazin-2-yi, 3-methanesul
onamidophenyl, 3-rnethoxycarbony.phenyl, 3-methoxyphenyL,
3-methoxy-pyrazin-2-yl, 3-methyi-3Himidazo[ 4,5-b]py pizin-5-yl,
3-metbylphenyl, 3-methyi-pyridin-2-yl, 3- tri luoromcthoxyphcnyl, 3-tri
luoromcthyiphenyl, 4,5-<tncthoxy-pyrimidin-2-yl, 4-araiao-5- luoro-pyri
midin-2-yl, 4-chloro-2,5-diinethoxy-phenyI, 4-chloro-2- luoro-phenyl,
4-chloro-2- methoxy-5-methyl-phcnyl, 4~chloro-pyridin-3-yl, 4-di
luoro-2-mcthyl-phenyl, 4-ctboxy-5- ftuoro-pyrimidin-2-yl,
4-cthoxy-pyrimidin-2-yl, 4-ctboxy-pyrimidin-5-yl, 4-ethy}-lH-pyrazol- 3-yl,
4- luoro-2-methoxy-phenyl, 4- luoro-2-methyl-phenyl, 4- luorophenyl,
4-methoxy-5- 



methyJ-pyrimidin-2-yl, 4 3iethoxy-pyridin-3-yl, 4-methoxy-pyrimidin-2-yl,
4-methoxypyrimidin- 5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-yi
4-methyi-pyridin-3-yl, 4-pyrrolidin-lyl- pyrimidin-2-yl,
5,6-dimethoxy-pyraziii-2-yl, 5-acetyl-thiophen-2-yl,
5-amino-6-cthoxypyrazin- 2-yl, 5-amino-6-tnethoxy-3-methyi-pyra7in-2-yl,
5-amino-6-mcthoxy-pyridin-2-yi, 5- chloro-4-nicthoxy-pyrimidin-2-yl,
S-chloro- -methoxy-pyrazin^-yl, 5-dimethylamino-6- methoxy-pyrazin-2-yl, 5-
luoro-2-melhoxyphenyl, 5- luoro-4-methoxy-pyri midin-2-yl, 5-
luoro-6-methoxy-pyrazin-2-yl, 5- luoro-pyri din-2-> ,
5-methoxy-pyridin-3-yl, 5-roethoxythiophen- 2-yl,
5-trilluoromethyi-pyrimidin-2-yl, 6-acetyl-pyridin-2-yl,
6-chloro-pytazin-2-yl > 6-ethoxy-pyrazin-2-yl, 6-cthoxy-pyridin-2-yl, 6-
luoro-py din-2-yl, 6- luoro-pyridin-3-yl, 6- hydroxy-pyridin-2-yi,
6-methoxy-5-meth)ianiino-pyrazin-2-yl, 6-methoxy-5-methyl-py tazin- 2-yi,
6-methoxy-pyrazin-2-yl, 6-methoxy-pyridin-2-yl >6-methoxy-pyridin-3-yi, 6-
mcthylamino-pyrazin-2-yl, 6-mcthyl-py din-2-yl, S-amino- - -tri luorocthoxy
pyrazin - yl, and 6-tri luoromcthyl-pyri din-2-yl. [00309J Pre erred Hsp90
inhibitor compounds used as the first component o combination according to
the invention include: 100310) (R)-2-amino-7-[2-<2- luoro-p> d -3-yl>r
enyl]~4-mcthyl-7,8-dihydro-6Hpyrido[ 4 >3-d]pyrimidin-5-one; [003 1I J
(S)-2-amino b nzyl-7-[4- luoro-2 2- luoro-pyri din-3->1>-pheny
3-4-methyl-7,8- dihydro-6H-pyrido[43 -d]pyrimidin-5-onc; [00312]
(R)-2-amirk>-7-[4- luoro-2-<2-
luoro-p>tidin-3-yi)-phenyl]-4-melhyl-7,8-dihydf^
pyrido[4,3-d]pyrirnidin-5-one;|0O3 t3j
{R)-2-amino-7-(2-bromo-4~fluoro-phenyI)-6-[(S)-i-(4-methoxy-phcnyi)-eth>l]~
4- melhyl-7.8-dihydro-6H- r tido[4,3~djpyri midm-5-one; 100314-1
{R)-2-atnino-742-(6-methoxy-p>
tiain-2-yl)--plienyI]-4-methyi-7,S-dihydro-6Hp> tido[4,3-d]p>
timidin-5-one; {06315} (R)-2-ai ino-7^44  uoro-2-{6-mt^oxy- ryr! in-2-yl)-
rheiyl]-4--methyl-7,8-dihydi - 6H-ryridof4,3-djpyrimidb -5-one; 



|003161 2-amino-7-[4-fluoro-2-(6-metliox>-p> tidin-2'>
l)-phcnyI]-4,ft-dimethyI~7.8-dihydro- 6H-pyrido[4,3-d]p> timidin-5-one_
[00317] 2-ainino-7-[4-fluoro-2-(2-lluoro-pyridin~3-yl)~pher
iylj-4.6-dimethyl-7^~dihydro-6Hp\ rido [4,3-djpyrin pdin-5-one; 1003 18]
2-amIno-7-[4-tboro-2-(6-mcthoxypyridin-2-yi) rIienyiJ-4-methyI-7 8-
dihydrop\ tido( 4,3-djpyrimi din-5(6H )-one; [003 19J 2-amino- 7-[2
-{6-methoxy-p> ta/in-2 -yl)-rhenyl |-4-methyl -7,8-dihydr o-Hp \tidof4,3
-<ljr\ timidin-5-one; |00320|
(R)-2-ammo-7-[4-fluoro-2-(6-racthoxy-pyra/in-2-yl)-phenylj-4-methyl-7,8-dih
ydiO- 6H-pyridof 4,3-djpyrimi din-5 -one; [003211
2-amino-7-[4-tluoro-2-{6-methoxy-p>
ta/in-2-yl>phenylj-4,6-diniethyi~7,S-dihydro-
6H-r>tido[4,3~djpyrimidin-5-one: [003 22j 2-amino- 7-[2-( 2-methoxy-pyridi
n-3 - I)-pheny 1]-4-rethy  -~ ,8 dihydro-6Hpy tido[4,3~dJpyrimid n-5-one;
|00323| 2-amino-7-(5J'~difi oro-bipbeiiyl-2-yn-4-i
Cthyl-7,8-diliydiO-6H-pyrid a[4,3- djpyrimidin-5-one: [00324] 2
amino-7-(5-fluoro-2 '
-trifiuoromcthoxy-biphcnyl-2-yl)-4-mcthy]-7,8-dihydro-6Hpy
tido[4,3-d]pyrimidin-5-one; ["03251 2-amino-7-[2-(2<hloro-py
dm-3-yI)-4-fiuoTO-phenylj^m i hyl-7.S-dih>dro-6Hpyrido[ 4,3-d]p>
timidin-5-one; [003261 2-amino-7-[4-iluoro-2-(6-fluoro-p>
tidin-3-yl)-phenyl]-4-methyl-7,8~d ihydio-6Hpyridof 4,3 -d]pyrimidin-5
-one; |00327| 2-amino-7-{4~
puoro-2-isoquinolin-4-yI-phenyl}-4-methyl-7,S-dihydro-6H~ pyrido[4.3-d]py
timidi p-5 qrse:[0032S)
2-amino-7-{5,3'-difluoro-biphenyl-2-yl)-4-methyl-78-<Hhyd to^H-py pdo[4,3-
d}pyrimidin-5-one; [00329| 2-amino-7-[2-{4-chloro-pyridin-3->4>-4-fl
ik)-4-methyl-7,8-dihydro-6Hpyrido[ 



4,3-d]pyrimidin-5-onc; 100330] 2-amino>-7-<5;r^fl uo to-3^methoxy-bi
rhenyl-2-y-4-methyl-7,8-dihydro-6Hpyrido[ 4,3-d]pyrimidin-5-onc; [0033 1 ]
2-amino>7^5,4'Hlifluoro-2'-mcthyi-biphenyl-2-yl)-4-methyl-7,8-dihydro-6Hpyr
ido[ 4,3-d]py timidin-5-onc; [00332] 2-amino-7-<5-fluo to - 2 ' -m < h o x
y - b ip h e n y l - 2 - y l ) - 4 - pyrido[4,3 -d]pyrimidi n-5-on b;
[00333] 2 - a m i n o - 7 4 - f l u o r o - 2 - p y ri m i d i n - 5 - y l
- p h e n pyri do 4, 3- d]pyrimidiD-5-one; [00334] 2-amii
k>-7-[4-fluoro-2-(2-methoxy y ri pyrido[4,3-d)pyriniidin-5-onc; [00335] 2 -
m i n o - 7 5 - f lu o r o - 3 -m e t b o x y - b i p h c n y l - 2 - y l )
-4 - pyrido(4,3*<i]pyri piidin-5-oiie; [00336] (R)-2-a tnii
k>-6^3-amino-propyl)-7-[4-fluoro-2^6-methoxy-pyridin-2->d)-ph"nyl]^
methyi-7,8-dihyd p>-6H-pyrido[4,3Hi]pyrimidin-5-one; [00337]
2-^tmino-7-(4-fl iiort>-2-p> ti d i n - 3 - y l - p b e n y i > pyri do 4,
3- d]pyrimidin-5-one; [00338] 2-amino-7-(5,2 -difluoro-4 >-m e t h y i -b i
p h y i - 2 - y l ) pyrido[4,3-d]pyrimidin-5-onc; [00339]
2-amino-7-[4-fluoro-2 -(I -methyl- l H - p y r a z o l -4 - y l ) - p b e n
y i ] 6H-pyrido[4,3-d]pyrimidin-5-one; [00340] 2-amino-7-[4-fluoro-2-< 1
H-pyrazol-4-yl)- rh e n y l ] - 4 - pyrido[4,3-<l]pyrimidiii-5-one; [00341]
2-amii k>^mcth>i-7^5^'3'-trifluoro4 ) iph bo y l - 2 - ) pyri do 4, 3-
dJpyrimidin-5-onc; [00342]
2-amino-7^2-bromo-4-fluoro-phenyl)^mrthyl-6-(2-methy]-2-morpholin^ylpropyl)
- 



7,8-dihydro-6H-pyrido[4,3-d]pyri p din-5-one;[00343] 2-amino-7-(3
'-dimcth>1amin<>-5- luop>biphcn>d-2-y1)^mcthyl-7,8-dihytiro-^
pyrido[4,3-d]pyrimidin-5-one; [00344] 2-amino-7-[2K2,4-dimethoxy-pyri
pudin-5-yl) luoro-ph dihydro-6H-pyrido[4,3-<l]pyriniidin-5-one; (00345]
2-ammo-7-[4- luoro-2-{5-methoxy-pyri din-3-yl)-phenyl]-4
ryrido[4,3-djpyrimidin-5-onc; (00346) 2-ami ik>-7-<4-
luoro-2-pyripudin-5->d-phenyt)-4-me&^
yl-propyl)-7,8-cUhydxt>-6H-pyrido[4,3-d]pyrimidin-5-one; [00347]
2-apiino-7-[4- li >ro-2K2-tneirk>xy-p>tidm-3-yl> rh mof holin^yl-p
topyl)-7,8Hlihyclro-6H-pyrido[4,3-d]pyrimidiii-5-one; (00348]
2-amino-7-(5-ft uoro-3 '-methoxy-biphcnyl-2-yl>-4-methy)-6-<2-mcthyl-2-mo f
hlin- 4-y1-prop>i)-7,8-dihydro-6H-pyrido[4,3-<l]pyri piidin-5-one; [00349]
(R)-2-amin( 7-[4- liu>ro-2^4-methoxy-5-mcthyl-pyrimidin-2-yl)-
rhenyi]^methyl- 7,8-<iihydro-6H-pyrido[4 >3-dJpyrimidin-5-one; [00350]
2-amino-7-(4- luoro-2- uran-3-yl-phenyl) methy d]pyrimidin-5-one, and
[00351] stereoisomers, tautomers, and pharmaceutically acceptable salts or
prodrugs thereo . [00352] Examples o the foregoing Hsp90 inhibitor
compounds o Formula (0 and methods o making the same are disclosed in U.S.
Patent Application Publication No. 2007-0123546 Al , published May 3 1,
2007, which is incorporated herein by re ere nce in its entirety. [00353]
The first component can also be an Hsp90 inhibitor o ormula (D), or a salt,
solvate or hydrate, thereo wherein each R independently represents an
optional substituent and R represents a carboxamidc group.100354] Pre
erably the present invention relates to the use o compounds consisting o
those o formula (E), and rcgioisomcrs thereo , and their salts, solvates
and hydrates, and prodrugs thereo : |00355) wherein R3 represents a
carboxamide group (such as ethyiaminocarbonyl 



CHjCH2NHC(=OK or isopropylaminocarbonyi (CHj) 2CHNHC(O)-); R<> represents -
CH2NR10R" Or-NR 10R1 1 wherein the substituted amino group -NR 10R1 1 is a
solubilising group, (such as morpholinyl, piperidinyi, piperazinyl,
pyrrolidinyl, cthylamino, isopropylamino, diethy atnino, cyclohexylamino,
cyclopentviamino, methoxyethylamino, piperidin-4-yl, N-acetvipiperazinyl,
N-methylpiperazinyl, methylsulfonylamino, thiomorpholinyl,
thiomorpholinyl-dioxide, 4-hydroxyethylpiperidinyl, and 4-
hydroxypiperidinyl); and R represents an optional substitucnt, especially a
small lipophilic group (such as ethyl, isopropyi, broroo, or chloro).
[00356 J In such 5-substituted, 2,4-diyhdroxy phenyl compounds o 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 o
this kind which are cleaved to hydroxyls include alkylcarbonyioxy groups
such as raethylcarbonyloxy, and alkylaminocarbonyloxy groups such as
dialkylamino- or isopropyiamino-carbonyloxy. [00357] Specific compounds
with which the invention is concerned include particularly the ollowing,
and their salts, N-oxides, hydrates and solvates, and prodrugs thereo :
[00358) 5-(2,4-Dihydroxy-5-isop topyl-pheoyl)-4-(4-mo
holm-4-ynt>ethyl-phenyl)- isoxazole-3-carboxylic acid ethyJamide [00359)
5-{2,4-Dihydroxy-5-isopropyl-phenyl)-4-(4-piperidin-
1-yimethyl-phenyl)-isoxazole- 3-carboxylic acid ethylamide [00360)
4^4-Diethylamiriomethyl-phcn>i)-5-(2,4-dmydroxy-5-isopropyl-phenyl)-isoxazo
le- 3-carbox>iic acid ethylamide[00361 J
5-<2,4-I)ihydroxy-5-isopropyl-phenyl>4-[4-(4-mcthyl-pi rcra2in-l
-ytmcthyi)- phenyi]-i9oxazole-3-caiboxylic acid ethylamide [00362]
5-(2,4-Dihydroxy-5-isop topyl-pheoyl)^4-cthyiamino
piethyi-pheoyi)-isoxazole-3- carboxylic acid ethylamide |00363]
5^2,4-Dihydroxy-5-isopropyl-ph iyl)^[4^isop tc ylamino-mcthyl)-phenyl]-
isoxazole-3-carboxylic acid ethylamide 



[00364]
4^4^yclohcxylaminomethyl-phenyl)-5<2,4^ihydroxy-5-isoprop>i-phenyl)-
isoxazo1e-3-cart k>xyHc acid ethylamide (00365]
444^tert-Butylamino-methyl)-phen}i]-5-{2,4-dihydroxy-5-iso rropyl-phenyl)-
isoxazole-3-carboxylic acid ethylamide [00366] 5-(2 >4-Dihyd toxy-5-isop
topyl-phenyl)-4- {4-[(2-methoxy-ethylamino)-methyl]-
phenyi}-i9oxazole~3-carboxylic acid ethylamide [00367]
5^2,4-Dihydroxy-5-isoprop>i-phenyi)-4-(4- pk>rpholin-4-yllmethyl-phcnyl>-
isoxazole-3-carboxylic acid isopropyl amide [00368]
5-(2,4-Dihydroxy-5-isopropyi-phenyl>4-[4-(4-methyl-pipcrazin- 1-yhnethyi)-
phenyl]-isoxazole-3-cafboxyHc acid isopropyl amide [00369]
5-(5-tm-Butyl-2,4-dihydroxy-phenyl)-4-[4-<4-methyl-piperazin-l
-ylmethyl>-ph"iyi]- isoxazole-3-cartx)xylic acid ethylamide [00370]
5-<5-tert-Butyl-2,4-dihydroxy-phenyl)-4-(4-piperidin-
1-yhnethyl-pheoyi)-i8oxa7x>le- 3-carboxylic acid ethylamide [00371]
5-<2,4-Dihydtoxy-5-isobutyl-ph"nyi)-4-(4-mo f
hoUn-4-ylmethyl-phenyl>-isoxa2ole- 3-carboxylic acid ethylamide [00372]
S^^Dihydroxy-S-isob utyl-phenylM^ -piperidin-l
-yhnethyl-phenyl)-i8oxazole-3- carboxyiic acid ethylamide [00373]
5-(5-tert-Butyl-2 ,4-dihydroxy-phenyi )-4-(4-morphol
in-4-ylincthyi-phenyi)-i soxazol e- 3-carbox>1ic acid ethylamide [00374]
5-(5-tcrt-Butyl-2,4-dihydroxy-phenyi)-4-<4^i{^ylammoinethyl-phenyl)-isoxazo
l b-3- carboxylic acid ethylamide [00375]
3-{5-Chloro-2,4-dihydroxy-pheny1)-4^4-moipholi^ carboxylic acid
ethylamide|00376]
4-<4-Diethylarainomethyi-phcr^V5-(4,6-dihydroxy-2'-mcthyl-biphcnyl-3-yi)-
isoxazole-3-carboxylic acid cthyiamide |00377] 4-(4-I>iethylaminomed
yI-phenyl)-5-{4'- hk)ro^,6-<lihydroxy-bipb^yl-3->1> 



isoxazole-3-carboxylic acid ethyiamide [00378J
4-(4-Die^ylamiiK3methyl-phenyl)-5-{4,6Hiihydroxy-biphenyi-3-yl)-isoxazole-3
- carboxylic acid ethylamidc [00379] 5^2'-Fluo
to-4,6-dihydroxy-Wph"i>i-3-yl)-4-(4-py px)Hdin-1 -ylmethyl-phenyl)-
isoxazole-3-carboxylic acid cthylamide (00380]
5^4,6-Dihydroxy-biphenyl-3->1)^4- pk)rpholin-4-ylnic
liyl-phenyl)-isoxazol<>-3- carboxylic acid ethylamide (00381]
5-{2,4-I>ihydroxy-5-phenethyl-ph aiyl)^4-mo f boli^4-ylmethyl-phenyl)-
isoxazole-3-carboxylic acid ethylamidc (00382)
5-{5-CWoro-2,4-dihydroxy-phenyi)-4-{4-piperidin-
1-ylmcthyl-phenyl>-i9oxazole-3- carboxylic acid isopropyiamide [00383]
4-<4-Ehcthylaminometbyl-phenylV5^5-^yl-2,4Hlihyd toxy-pha i>i)-isoxazole-3-
carboxyiic acid ethylamide (00384]
5-<5-Ethyi-2,4^ihydroxy-pbenyi>-4-[4-<4-methyl-piperazin-l
-ylmcthyl)-pbenyl3- isoxazole-3-carboxyiic acid ethylamidc (00385] 5-(5 E
yl-2 >4 Uh>^roxy-pheoyI)^4-n k)rpholm-4-ylmem>4-phcn>i>i carboxylic acid
ethylamide [00386] 5-(5-Chloro-2,4^ihyd p)xy-pb iyl)^4^iethylamir -on ethyl
henyl)-isoxazole-3- carboxyc acid ethylamide [00387]
5-(5-Chloro-2,4-dihydroxy-phenyl)-4-[4-<4-mcthyl- riperazin- 1-yimcthyi)-
rhenyi]- isoxazole-3-caiboxyiic acid ethylamide [00388] 5-(5-C^ort
2,4-dihydr xy-phenyl)^4-mo f holin^>1methyl-phcnyl)-isoxazole-3- carboxyiic
acid ethylamide (00389] Compounds within the scope o ormula (D) or ormula
(E) and the process for their manu acture are disclosed in WO 04/07205 1
published on August 26, 2004 which is hereby incorporated into the present
application by re erence . A pre erred compound is 5-(2,4- 



Dihydroxy-5-isopropyl-phenyl)-4^4-morphol -4-yta acid ethylamide.[003901
The present invention provides a pharmaceutical combination comprising
(00391) a) a compound of ormula (E) IOO392| wherein R;" is selected rom
ethylaminocarbonyl CH3CH2NHC(O)- or isopropylaminocarbonyl
(CH3^CHNHCX=O)-), {00393J Rg is selected rom ethyl, isopropyl, bromo, or
chloro; and 100394J R is selected rom morpholinyl, piperidinyl,
pipcrazinyl, pyrrolidinyl, ethylamino, isopropyl amino, diethyiamino,
cyclohexyl amino, cyclopentylamino, methoxyethylamino, piperidin-4-yl,
N-acetylpiperazinyl, N-methylpiperazinyi, methylsul bnyiaroino,
thiomorpholinyl, thiomorpholmyl-dioxide, 4-hydroxyethylpiperidinyl or 4-
hydroxypiperidinyl; and {003951 b) at least one HER2 (ErbB2) inhibitor
[00396J The compound o ormula (E) may be a Hsp90 inhibitor. [00397J The
compound o ormula (E) may be 5-(2,4-Dihydroxy-5-isopropyl-phenyl>4-{4-
morpholin-4-ylmcthyl-phenyl)-isoxazole-3-carboxylic acid ethylamide.
{00398} In another aspect the present invention provides the use o a
compound o ormula (E) or
5^2,4-Dihydroxy-5-isoptOpyl-phenyl)^4-morpholm-4-ylmethyl-phenyl)-isoxazole
-3- carboxyiJc acid ethylamide and at least one HER2 (ErbB2) inhibitor or
the manu acture o a medicament or the treatment or prevention o a proli
erative disease. {00399J In a urther aspect the present invention provides
a compound o ormula (E) or 5- (2,4-Dihydrox y-5-isoprc yl-phenyl)-4^4-mo f
holin-4-yimethyl-phenyl Hsoxazol e-3 - carboxylic acid ethylamide and at
least one HER2 (ErbB2) inhibitor or use in treating or preventing a proli
erative disease. [00400] In another aspect the present invention provides a
method o treating or preventing a proli erative disease by administering a
compound o ormula (E) or 5-(2,4-Dihydroxy-5-isopropyl-phenyl)-4^4-n k)rpl
lin ylmcth>i -phenyl)-isoxazole-3 ri )oxyHc acid cthylamide awl at least
one HER2 (E B2) inhibitor. 



(00401] The present invention urt her relates to combinations comprising
compounds targeting, decreasing or inhibiting the activity o the epidermal
growth actor (EOFR) amily o receptor tyrosine kinases (ErbBl (EGFRl), ErbB2
(EGFR2, HER2), ErbB3 (EGFR3), ErbB4 (EGFR4) as homo- or heterodimers), such
as compounds which target, decrease or inhibit the activity o the epidermal
growth actor reccptor amily are especially compounds, proteins or
antibodies which inhibit members o the EGF receptor tyrosine kinase amily,
e.g., EGF receptor, ErbBl, ErbB2, ErbB3 and ErbB4 or bind to EGF or
EGF-related ligands, and arc in particular those compounds, proteins or
monoclonal antibodies generically and specifically disclosed in US
5,677,171, which is hereby incorporated into the present application by re
ere nce Comprised arc likewise the corresponding stereoisomers as well as
the corresponding crystal modifications, e.g. solvates and polymorphs,
which are disclosed therein. More pre erred is trastuzumab also marketed
under the tradename Herccptin(tm). Trastuzumab, a monoclonal antibody,
works by inter eri ng with one o the ways in which breast cancer cells grow
and divide. Some breast cancer cells ovcrexpress a protein known as HER2
(ErbB2) on their cell sur ace. Trastuzumab blocks the positive growth
signal HER2 overexpression supplies to the tumor by attaching itsel to the
HER2 (ErbB2) protein and acting as a HER2 (ErbB2) inhibitor. This inhibits
tumor cell division and growth . Trastuzumab also works by attracting the
body's own immune cells to help destroy the cancer cells. Trastuzumab is
approved or the treatment o breast cancer whose tumors overexprcss the HER2
(ErbB2) protein. Another example o a HER2 (ErbB2) inhibitor is lapatinib.
An example o a HERl (ErbBl ) inhibitor is erlotimb. [00402) In each case
where citations o patent applications are given above, the subject matter
relating to the compounds is hereby incorporated into the present
application by reference. Comprised are likewise the pharmaceutically
acceptable salts thereo , the corresponding raccmates, diastereoisomers,
cnantiomcrs, tautomers, as well as the corresponding crystal modifications
o above disclosed compounds where present, e.g. 



solvates, hydrates and polymorphs, which are disclosed therein. The
compounds used as active ingredients in the combinations o the invention
can be prepared and administered as described in the cited documents,
respectively. Also within the scope o this invention is thecombinaiion o
more than two separate active ingredients as set ort h above, i.e., a
pharmaceutical combination within the scope o this invention could include
three active ingredients or more. {00403) In another embodiment the present
invention provides the use o the irst pharmaceutical component o the
present invention in combination with a HER2 inhibitor or the manu acture o
a medicament for the treatment or prevention o a proli erat ive disease.
[00404] In a urther embodiment the present invention provides the irst
pharmaceutical component o the present invention in combination with a HER2
inhibitor for use in treating or preventing a proli erative disease.
(00405) Suitable clinical studies may be, or example, open label, dose
escalation studies in patients with proli erative diseases. Such studies
prove in particular the synergism o the active ingredients o the
combination o the invention. The bene icial e ects on proli erative
diseases may be determined directly through the results o these studies
which are known as such to a person skilled in the art. Such studies may
be, in particular, suitable to compare the e ects o a monotherapy using the
active ingredients and a combination o the invention. Pre erably, the dose
o agent (a) is escalated until the Maximum Tolerated Dosage is reached, and
agent (b) is administered with a fixed dose. Alternatively, the agent (a)
may be administered in a ixed dose and the dose o agent (b) may be
escalated. Each patient may receive doses o the agent (a) cither daily or
intermittent The e icacy o the treatment may be determined in such studies,
e.g., after 12, 18 or 24 weeks by evaluation o symptom scores every 6
weeks. (00406) The administration o a pharmaceutical combination o the
invention may result not only in a bene icial e ect , e.g. a synergistic
therapeutic e ect, e.g. with regard to alleviating, delaying progression o
or inhibiting the symptoms, but also in urt her surprising bene icial 



e fects, e.g. ewer side-e ects, an improved quality o li e or a decreased
morbidity, compared with a monotherapy applying only one o the
pharmaceutically active ingredients used in the combination o the
invention. (00407) A urther benefit may be that lower doses o the active
ingredients o the combination o the invention may be used, or example, that
the dosages need not only often be smaller but may also be applied less
frequently, which may diminish the incidence orseverity o side-e ects. This
is in accordance with the desires and requirements o the patients to be
treated. [00408) His one objective o this invention to provide a
pharmaceutical composition comprising a quantity o a irst component and a
second component as previously described, which may be jointly
therapeutically e ective at targeting or preventing proli erative diseases.
These first and second components may be provided or administration in a
fixed combination, i.e. in a single galenical composition, which may be
prepared in a manner known per se, suitable or enteral, such as oral or
rectal, and parenteral administration to mammals (warm-blooded animals),
including humans in combination with one or more pharmaceutically
acceptable carriers or diluents, especially suitable or enteral or
parenteral application. (00409] Alternatively, the i rst component and the
second component may be provided as separate pharmaceutical compositions in
a kit. |00410] The pharmaceutical compositions or separate administration o
the first component and the second component may be prepared in a manner
known per se and are those suitable or enteral, such as oral or rectal, and
parenteral administration to mammals (warm-blooded animals), including
humans. Each such composition or separate administration comprises a
therapeutically effective amount o at least one pharmacologically active
component in combination with one or more pharmaceutically acceptable
carriers or diluents. [00411| Suitable pharmaceutical compositions may
contain, or example, rom about 0.1 % to about 99.9%, pre erably rom about
1% to about 60 , o the active ingredients). 



Pharmaceutical preparations or the combination therapy or enteral or
parenteral administration are, or example, those in unit dosage orms, such
as sugar-coated tablets, tablets, capsules or suppositories, or ampoules. I
not indicated otherwise, these are prepared in a manner known per se, or
example by means o conventional mixing, granulating, sugarcoating,
dissolving or lyophilizing processes. It will be appreciated that the unit
content o a pharmaceutical component contained in an individual dose o each
dosage orm need not in itsel constitute an e ecti ve amount since the
necessary e ecti ve amount may be reached by administration o a plurality o
dosage units. [00412] In a method o treating proli erati ve disease, the
irst component and the second component may be administered together,
sequentially or separately. The irst and secondcomponents may be delivered
in one combined unit dosage orm or in multiple separate unit dosage orms .
[00413] In particular, a therapeutically e ective amount o each o the
pharmaceutical components o the invention may be administered
simultaneously or sequentially and in any order, and the components may be
administered separately or as a fixed combination. For example, the method
o preventing or treating proli erative diseases according to the invention
may comprise (i) administration o the first component in free or
pharmaceutically acceptable salt orm and (ii) administration o the second
component in ree or pharmaceutically acceptable salt orm, simultaneously or
sequentially in any order, in jointly therapeutically e ective amounts, pre
erably in syncrgistically e ective amounts, e.g. in dairy or intermittently
dosages corresponding to the amounts described herein. The individual
combination components o the combination o the invention may be
administered separately at di erent times during the course o therapy or
concurrently in divided or single combination forms. Furthermore, the term
administering also encompasses the use o a pro drug o a combination
component that convert in vivo to the combination partner as such. The
instant invention is there ore to be understood as embracing all such
regimens o simultaneous or alternating treatment and the term
"administering" is to be interpreted 



accordingly. {00414] The e ect ive dosage o each o the components employed
in the combination o the invention may vary depending on the particular
compound or pharmaceutical composition employed, the mode o administration,
the condition being treated, the severity o the condition being treated.
Thus, the dosage regimen o the combination o the invention is selected in
accordance with a variety o actors including the route o administration and
the renal and hepatic unction o the patient. A clinician or physician o
ordinary skill can readily determine and prescribe the e ective amount o
the single active ingredients required to alleviate, counter or arrest the
progress o the condition. Optimal precision in achieving concentration o
the active ingredients within the range that yields e fi cacy without
toxicity requires a regimen based on the kinetics o the active ingredients'
availability to target sites. |00415] The amount o active ingredient that
may be combined with carrier materials to produce a single dosage orm will
vary depending upon the host treated and the particular mode o
administration. It will be understocki, however, that the specific dose
level or anyparticular patient will depend upon a variety o actors
including the activity o the specific compound employed, the age, body
weight, general health, sex, diet, time o administration, route o
administration, rate o excretion, drug combination, and the severity o the
particular disease undergoing therapy. The therapeutically e ective amount
or a given situation can be readily determined by routine experimentation
and is within the skill and judgment o the ordinary clinician. (00416] For
purposes o the present invention, a therapeutically e ecti ve dose will
generally be a total daily dose administered to a host in single or divided
doses may be in amounts, or example, o rom 0.001 to 1000 mg/kg body weight
daily and more pre erred rom 1.0 to 30 mg/kg body weight daily. Dosage unit
compositions may contain such amounts o submultiples thereo to make up the
daily dose. (00417) The compounds according to Formula (I), the HER2
inhibitors and the pharmaceutical compositions comprising these active
ingredients, may be administered orally, 



parenteraHy, s blingually, by aerosolization or inhalation spray, rectally,
or topically in dosage unit ormulati ons containing conventional nontoxic
pharmaceutically acceptable carriers, adjuvants, and vehicles as desired.
Topical administration may also involve the use o transdermal
administration such as transdermal patches or ionophoresis devices. The
term parenteral as used herein includes subcutaneous injections,
intravenous, intramuscular, intrastemal injection, or in usion techniques.
[00418] Injectable preparations, or example, sterile injectable aqueous or
oleaginous suspensions may be ormulated 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, or
example, as a solution in 1,3 -propanediol. Among the acceptable vehicles
and solvents that may be employed are water, Ringer's solution, and
isotonic sodium chloride solution. In addition, sterile, ixed oils are
conventionally employed as a solvent or suspending medium. For this purpose
any bland ixed oil may be employed including synthetic mono- or
di-glycerides. In addition, atty acids such as oleic acid find use in the
preparation o injectables. (00419| Suppositories for rectal administration
o the drug can be prepared by mixing the drug with a suitable nonirritating
excipient such as cocoa butter and polyethylene glycols,which arc solid at
ordinary temperatures but liquid at the rectal temperature and will there
ore melt in the rectum and release the drug. [00420] Solid dosage orms or
oral administration may include capsules, tablets, pills, powders, and
granules. In such solid dosage orms, the active compound may be admixed
with at least one inert diluent such as sucrose lactose or starch. Such
dosage orms may also comprise, as is normal practice, additional substances
other than inert diluents, e.g., lubricating agents such as magnesium
stearatc. In the case o capsules, tablets, and pills, the dosage forms may
also comprise bu eri ng agents. Tablets and pills can additionally be
prepared with enteric coatings. 



[00421 ] Liquid dosage orms or oral administration may include
pharmaceutically acceptable emulsions, solutions, suspensions, syrups, and
elixirs containing inert diluents commonly used in the art, such as water.
Such compositions may also comprise adjuvants, such as wetting agents,
emulsi ying and suspending agents, cyclodextrins, and sweetening, lavori
ng, and per uming agents. [00422] The compounds according to Formula (I),
HER2 inhibitors and pharmaceutical compositions described herein can also
be administered in the orm o liposomes. As is known in the art, liposomes
are generally derived rom phospholipids or other lipid substances.
Liposomes are ormed by mono- or multi-lamellar hydrated liquid crystals
that are dispersed in an aqueous medium. Any non-toxic, physiologically
acceptable and metabolizable lipid capable o orming liposomes can be used.
The present compositions in liposome orm can contain, in addition to a
compound o the present invention, stabilizers, preservatives, excipients,
and the like. The pre erred lipids are the phospholipids and phosphatidyl
cholines ecithins), both natural and synthetic. Methods to form 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 'proli erative disease" and "proli erative disorder" include but
are not restricted to cancer, eg. solid tumors, e.g. breast cancer.
EXAMPLES [00424] Example 1: Antitumor e ect o compound I
5-{2,4-Dihydroxy-5-i8opropyl-phenyl>-
4^4-morpholin-4-ylmethyl-phenyl)-isoxazole-3-carboxylic acid ethylamide
when used in combination with trastuzumab in a human breast carcinoma
xenograft model in nude mice[00425J The estrogen receptor positive cell
line BT-474 (ATCC, number HTB-20) which is a human breast carcinoma cell
line is used. The cells are grown in DMEM high glucose (4.5 g/1)
supplemented with 10% FCS, 200 mM L-glutamine and 1% sodium pyruvate.
[00426] In preparation for cell inoculation, each mouse is subcutaneously
implanted on the upper dorsal side with a 17b~Estradiol pellet (25
rnicrogram/day; 90 day release) using a trocar 



needle. BT-474 cd ls (5x10*6) are injected in 200 microliter MatrigchHBSS
(1:1 vol) (BD Matrigel(tm) Basement Membrane Matrix). The injection site is
subcutaneously in the right flank. Treatment with compound I is initiated
when the average tumor volume reached approximately 100 mm3. Tumor growth
is monitored at regular intervals. The xenograft tumor sizes is measured
manually with calipers and the tumor volume is estimated using the formula:
(W x L2 x /6), where width (W) and length (L) are the two largest
diameters. Results are presented as mean SEM. Tumor data are analyzed by
ANOVA with post hoc Dunnet's test for comparison of treatment versus
control group. [00427] As a measure of ef ficacy the %T/C value is
calculated at the end of the experiment according to: (00428] (Dtumor
volume " /Dtumor volume nuoi)* 100 |00429| Where Dtumor volumes represent
the mean tumor volume on the evaluation day minus the mean tumor volume at
the start of the experiment. [00430] Tumor regression is presented as the
relative absolute change in rumor volume from the start to the end of the
experiment (-(Tumor vorumeevttaaoe - Tumor volume*,,, < >V Tumor volume^
<j"y * 100). {00431} The antitumor effect of compound I and trastazumab is
evaluated in the BT-474 xenograft model (Fig. 1). The treatment period is 2
1 days and each treatment group consists of 8 tumor bearing animals. The
tumor sizes in the treatment groups are compared to those of the vehicle
treated groups and the effect is expressed as %T/C or regression when
applicable. Trastuzumab is administered intravenously (i.v.) twice per week
at a dose level of 5 mg/kg. Compound 1is administered i.v. once per week at
a dose of 15 rag/kg. [00432] Table 1 shows that 5 mg/kg trastuzumab which
is administered i.v. twice per week results in 57% reduction of tumor
burden. Compound I which is administered once per week (qw) at a dose of 15
mg/kg gives a 4% reduction in tumor burden (no statistically significant
difference from vehicle treated animals). The combination of the two agents
results in astroogly enhanced antitumor e ect compared with either one
alone as 22% tumor regression 



was observed. These data provide strong pre-clinical support or combining
trastuzumab with compound I against ERBB2 positive breast cancer.WHAT IS
CLAIMED IS: 1. A pharmaceutical combination comprising an HSP90 inhibitor
and a HER2 inhibitor, wherein e HSP90 inhibitor is (A) a compound o ormula
(E) wherein R3 is selected rom ethylaminocarbonyl CHjCH2NHC(=O)- or
isopropyiaminocarbonyl (CH3)2CHNHC(O", R is selected rom ethyl, isopropyl,
bromo, or chloro; and Rv is -CH 2NR10R11 ot -NR 10R1' wherein the
substituted amino group -NR 0R1' is a morpholinyl, pipcridinyl,
piperazinyl, pyrrolidinyl, ethylamino, isopropylamino, diethylamino,
cyclohexylamino, cyclopentylamino, methoxycthylamino, pipcridin-4-yi,
N-acetylpiperazinyl, N-methylpipcrazinyl, methylsul onylamino,
thiomorpholinyl, thiomorpholinyl-dioxidc, 4- hydroxyeibyipiperidinyl or
4-hydroxypiperidinyl, or pharmaceutically acceptable salt or prodrug
thereof, or (B) compound according to Formula (I) wherein R* is selected
rom the group consisting o (1) hydrogen, (2) halogen,(3) hydroxyl, (4)
C1-C6 alkoxy, (5) thiol, (6) Ci-Q alkylthiol, (7) substituted or
unsubstitutcd C1-C6 alkyi, (8) amino or substituted amino, (9) substituted
or unsubstituted aryt, (10) substituted or unsubstituted bcteroaryi, and 



( 11) substituted or unsubstituted heterocyclyi; R is selected from the
group consisting o (1) hydrogen, (2) substituted or unsubstituted CI-Cb
alkyi, (3) substituted or unsubstituted C2-C6 alkenyl, (4) substituted or
unsubstituted C2-C6 alkynyl (5) substituted or unsubstituted C3-C7
cycloalkyl, (6) substituted or unsubstituted C5-C7 cycloalkenyl, (7)
substituted or unsubstitutcd aryl, (8) substituted or unsubstituted
heteroaryl, and (9) substituted or unsubstituted heterocyclyi ; Rb is
selected from the group consisting o ( 1) substituted or unsubstitutcd
C3-C7 cycloalkyl, (2) substituted or unsubstituted C5-C7 cycloalkenyl, (3)
substituted or unsubstituted arji, (4) substituted or unsubstituted
heteroaryl, and (5) substituted or unsubstituted heterocyclyi ; and with
the proviso that when R* is amino, then Rb is not phenyl, 4-alkyl-phenyl,
4-aJkoxyphenyl, or 4-halo-phenyL,or a pharmaceutically acceptable salt or
prodrug thereo . 2. The pharmaceutical combination according to claim 1,
wherein the HER2 inhibitor is trastuzumab. 3. A pharmaceutical combination
o claim 1, wherein the HSP90 inhibitor is a compound according to formula
([U)(III) wherein R* is selected from the group consisting o (1) hydrogen,
(2) halogen, 



(3) hydroxyl, (4) C1- aikoxy, (5) thiol, (6) C1-C6 alkylthioL (7)
substituted or unsubstitutcd C 1-C6 alkyl, (8) amino or substituted amino,
(9) substituted or unsubstituted aryl, (10) substituted or unsubstituted
hcteroaryl, and ( 11) substituted or unsubstituted beterocyclyi; R4 is
hydrogen or substituted or unsubstituted C 1-C6 alkyl; R5 is hydrogen,
alkyl, aikoxy, or halo; each o R6, R7, Rs, and R9 are independently
selected from the group consisting o hydrogen, alkyl, aikoxy, halo,
substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl; with the proviso that when R* is amino and R , R7, R , and R9
are hydrogen, then R5 is not hydrogen, alkyl, aikoxy, or halo; or a
pharmaceutically acceptable salt or prodrug thereo .4. The pharmaceutical
combination according to claim 3, wherein the HER2 inhibitor is
trastuzumab. 5. A pharmaceutical combination comprising, a HSP90 inhibitor
and a HER2 inhibitor, wherein the HSP90 inhibitor is: (R)-2-amino-7-[2-<2-
luoix>-pyri n-3 y1Vphnyl]-4-methyl-7,8-dihydro-6H-pyri do[4,3-
d]pyrimidin-5-one, (S)-2-amino- -ben2 l-7-[4- luorc 2-<2- luoro-pyri
din-3-yl)-phenyl ]-4 - methyl-7,8-dihydro-6Hpyrido[ 4,3-d)pyrimidin-5-one,
(R)-2-amii k>-7-[4- luorc~2-(2- luoro-pyri din-3-yl)-phenyl ]-4 -
methyl-7,8-dihydro-6Hpyrido[ 43-dJpyrimidin-5-one, 



(R)-2-amir -7-(2-bromo-4-
luoro-phenyl)-6-[(S)-1-{4-methoxy-phenyl)-ethyl]-4-methyl-7,8-
dihydro^H-pyrido[4,3-d]pyrimidin-5-one,
(R)-2-amino-742-<6-merhoxy-pyridin-2-yl)-phenyl]-4-methyl-7,8-dihydro-6H-py
rido[4,3- d]pyrimidin-5-onc, (RV2-amrrk>-7-[4- luoro-2-{6 mcthoxy-pyri
din-2-yl)-phenyl ]-4 - methyl-7,8-dihydro-6Hpyrido^ S-dJpyrimidin-S-one,
2-amino-7-[4- luoro-2-(6-methoxy-ryri n-2-y1)-phenyl]-
-dimethyl-7,8-dihydro-6Hpyrido[ 4,3-d]pyrimidirj-5-one, 2-ammo-7-[4-
luoro-2-(2- l tioro-pyri din-3-y1)-phenyl]- -dimethyl-7,8-dihydro-6Hpyrido[
4,3-d]py pmidin- 5-one, 2-am mo-7-[4- ruoit 2-(6 metho xypyri din-2-yl)pr
cnyl ]-4-methyl-7,8-d ihydro py - d]pyrimidin-5(6H>-one,
2-atnij^7-[2^6-methoxy yrazin-2-yiVphcny d]pyrimidin-5-onc,
(R)-2-amino-7-[4- luoiX 2 6-methoxy-pyrazin-2-yi r
hcn>dJ-4-methyl-7,8-dihydr pyrido{4,3-dJpyrimidin-5-one, 2-amino-7-[4-
luorc^2-{6-methoxy-pyrazin-2-yl)'phcny1]-4,6-dimethyl-7,8-dihydro-6Hpyrido[
4,3-d]pyrimidin-5-one,
2-amino-7-[2-{2-methoxy^pyridin-3-yl}-phnyl]-4-methyl-7
>8^ihydro-6H-pyrido[4,3-
d}pytimidin-5-one.2-ammo-7-{5,2'-ditluoro-biphenyl-2-yl)-4-methyl-7,8-dihyd
ro-6H-p> tido[4J-d] ryrimidin-5- one, 2-amino-7-(5- luoro-2 -tr ifi uorome
hoxy-bipheny!-2-yl)-4-methyl-7,8-dihydro-6H-pyri do[4,3" ]pyrimid In-5-one,
2-ammo-7-[2-{2-chloro yri dm-3-yl)-4- luoro-pheny]]-4-tnethyl-7
s8-dihydro-6H-pyrido[4,3- d]pyrimidin-5-one, 2-amino-7-[4- u oro-2-(6-fluoo
-pypdin-3-yl)-pheny  3-4-iiiethy!-7,8-dihydro-6H-p>tido[4,3- 



d}pyrimidin-5-one, 2-amino- 7-(4- luoro 2 isoquinoIin-4-yI-phenyl
)-4-raetfayl~7,S-dihydro-6 H-pyrido[4, 3- d]pyritnidin-5-one,
2-amino-7-(53'-difiuor-biphenyl-2-yI)-4-raethy  -7,8-dihydro-6H-pyrido[4,3
d]pyri midin-5- one, 2-amino-7-[2-{4-chloro yri din-3-yl)-4-
luoro-phenylj-4-methyl-7,8-dihydxo-6H-pyrido[4,3- d]pyrimidin~5-one
2-ammo-7-(5 2' -di iaoro-3 -methoxy-biphenyl-2-yl)-4~methy 1-
7,S-dihydro-6H- ryrido[4, 3- d}pyrimidin-5-on e, 2-amino-7-(5 ' li luoro-2
-methyl-biphenyl-2~yl)-4-methy!-7,8-dihydiO-6H-pyrido[4,3-
d]pyriridin-5-one, 2-amino-7-(5- luoro-2'
-me1hoxy-biphenyl-2-y)-4-raetby]-7,8~dthydro-6H-pyiido[4,3- d]pyrimidin-5-o
pe, 2-amino-7-(4- buoro-2-pyrimidin-5-yl-phenyl)-4-methyl-7,8-dihydro-6H-py
pdo[4,3- djpyrimidin-5-one, 2-amino-7-[4-fiuoro-2-( 2-methoxy-
ryridin-3-yl)-phenyl ]-4-methyi -7,S-dihydro-6H -
pyrido[4,3-d]pyrimidin-5-one, 2-amino-7-(5-fi
uf)r-3'-methoxy-biphenyl-2-yl)-4-methyl-7,8-dJhydro-6H-pyrido[4,3~
d]pyrimidin-5-one, (R)-2-an ino-6-(3-amino-propyl)-7 4-
luoro-2-(6-methoxy-pyridin-2-yl)-phenyl)-4-methyl- 7,8-dihydro~6H-p>
ido[4,3-d)pyrimidin-5-one, 2-amino-7-{4- ]uoro-2-pyridi -3-yl-phenyl) n
ethyl-7,8-dihydro-6H-pyri c [43 -d]pyri midin- 5-one.2-amino-7-{5,2 '
-difluoro-4' -methyi-biphenyl-2-yl)-4-methyl-7,8-dihydro-6H -pyrido[4,3-
d]pyrtmidin-5-one, 2-amino-7-[4-fluoro-2^ 1-tne&yl - 1H - yao- -y) ey-4 -m
ethy l- 7,8 -d ih yd ro -6 Hpyrido[ 4,3-d]pyrimidin-5-one, 



2-aituno-7-f4-fluoro-2-(lH-pyrazol-4-yl)-phcn>1]-4-methyl-7,8-dihydro-6H
-pyrido[4,3- d]pyri tnidin-5-onc, 2-amino^mcthyl-7K5^\3'-trifluo o- b ip h
en yl-2 -y lV- 7 ,8-d ih yd r o-6H -p yri d o [4 ,3 5-one,
2-amino-7-(2-bromo^fluoro-phenyl)-4-methyl-6-(2-methyl-2-morpholin-4-yl-pro
pyl)-7,8- dihydro-6H-pyrido[4,3-d]pyri piidin-5-otic,
2-amino-7^3'Hlimclh>damim)-5-fiuoro-biphenyl-2-yl)-4-methyl-7,8-dihydro-6H-
pyrido[4,3- d]pyrimidin-5-onc, 2 -am in o -7- [2-( 2 ,4-<i im eth ox y-p
yri mid in -5-y l -4 -m ethy l-7,8 -d ih yd ro -6 Hpyrido{
4,3-d]pyrimidin-5-one, 2-amii k>-7-[4-fluoro-2^5-mthoxy-p>
tidin-3-yl)-ph"n>d]-4-methyl-7,8-dihydro-6Hpyrido[ 4,3-d]pyrimidin-5-onc,
2-amir k>-7-(4-fluoro-2-p> timidin-5-yi hesiyl)-4-methyl-6K2-mcthyi-2- p
propyl )-7,8^ihydro-6H-pyrido[43-d3pyrimidin-5-onc, 2-aminc
7-[4-fluoro-2-(2-mctboxy-pyridin-3-yi)-phcnyl]-4-methyl-6^2-methyl-2-roor^
4-yl-propy1)-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin- 5-one,
2-amino-7-(5-fluoro-3'Hncthoxy-biphenyl-2-yl}-4Htnethyl-6-(2-mcdiyl-2-nrrpb
olin-4-ylpropy1)- 7 >8-dihydro- H-pyrido[4,3-d]pyrirnidin-5-one,
(R)-2-amino-7-[4- fluort>-2-(4-rocthox y-5-methyl-pyri midin-2-yl)-phen
y1]-4-methyl-7,8 dihydro-6H-pyrido[4,3-d]pyrimidin-5-one,
2-amino-7-(4-fluoro-2-furan-3->1-ph^nyi)-4-methyl-7,8Hiihyd
to-6H-pyrido(4,3^ 5-one, 5-(2,4-I)ihydroxy-5-isoprop>i-phnyl)-4^4-nr f
holin-4->dra< hyl-phcn yl)-isoxa le carboxylic acid ethylamide, or a
pharmaceutically salt thereof.6. A method o treating a ptx)li erative
disease comprising administering to a patient in need thereo an e ective
amount o a first pharmaceutical agent and a second pharmaceutical 



agent, wherein the first pharmaceutical agent is (A) a compound o ormula
(E) wherein R is selected from ethyiaminocarbonyl CHJCH NHC( O )- or
isopropylaminocarbonyl (CHjhCHNHC(=O)-), R is selected from ethyl,
isopropyl, bromo, or chloro; and R is -CH 2NR1 R1' or -NR 10R11 wherein the
substituted amino group -NR 10R1 1 is a morphoHnyl, piperidinyi,
piperazinyl, pyrrolidinyl, ethylamino, isopropylamino, diethylamino,
cyclohexylamino, cyclopcntylamino, metboxyethylamino, piperidin-4-yl,
N-acetyrpiperazinyl, N-methylpipcrazinyi, methylsul onylamino,
thiomorpholinyl, thiomorpholmyt-dioxide, 4- hydroxyethyipipcridinyl or
4-hydroxypiperidinyl or a pharmaceutically acceptable salt or prodrug
thereo ; or (B) a compound according to ormula (III) O (Hl) or a
pharmaceutically acceptable salt or prodrug thereo , wherein wherein R is
selected from the group consisting o(1) hydrogen, (2) halogen, (3)
hydroxyl, (4) C1-Q alkoxy, (5) thiol, (6) C -C alkylthiol, (7) substituted
or unsubstituted C1-C6 alkyl, (8) amino or substituted amino, (9)
substituted or unsubstituted aryl, (10) substituted or unsubstituted
heteroaryl, and ( 1 1) substituted or unsubstituted hcterocyclyl ; 



R is hydrogen or substituted or unsubstituted C 1-C6 alkyl; R5 is hydrogen,
alkyi, alkoxy, or halo; each o R6, R7, R8, and R9 are independently
selected rom the group consisting o hydrogen, alkyl, alkoxy, halo,
substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl; with the proviso that when R* is amino and R6, R7, R*, and R9
are hydrogen, then R5 is not hydrogen, alkyl, alkoxy, or halo or a
pharmaceutically acceptable salt or prodrug thereo and the second
pharmaceutical component is a HER2 inhibitor. 7. The method o claim 6,
wherein the HER2 inhibitor is trastuzumab. 8. The method o claim 6, wherein
the irst pharmaceutical agent is (R)-2-amino-7-[2 2- luorc pyri
din-3-yl)-ph yI) d]pyrimidin-5-one, (S)-2-ammo-6-b -7-[4- luorc 2-(2-
luoro-p> pyrido[43 -dJpyrimidin-5 -one, (R>2-amii k>-7-[4- l\k to-2-(2- bi
iXHp)tidm-3^ pyrido[4,3-d]pyrimidin-5-onc, (R>2-amino-7-<2-bro pk)-4- luon>
phenyl>-6-[(S)- 1-(4-methoxy-phenyl)-ethyl]-4-rnethyl-7,8-
dihydrcH6H-ryrido[4,3-d]pyrimidin-5-one,
(R)-2-antirk>-7-[2-<6-raethoxy-pyridin-2-yl)-pr^
dJpyrirrdin-S-one,(R)-2-amino-7- t4- ]uoro-2-(6-methox -pyii dh
2-yl)-phenyl ] -4-methyl-7,8-dihydro-6Hpyrido[ 4, 3-d]p>tirai din-5-one,
2-ami n o-7-[4- ]u( ro-2-(6-m thoxy-pyri
din-2-yl)-pheny]]-4s6-dimethyl-7,8-dihydro-6Hpyrido[ 4J~djpy tiniid
n-5-one, 2-amin >- 7 -[4-t1uoro-2-(2- luoro-pyr idin-3-
)-rhenyl]-4,6-dimethyl-7,S-dib>dro-6Hpyrido [4,3 -d]pyrim kiin-5 -one,
2-amino-7-[4- luoro-2-(6-methoxyp yr idin-2-yl )
phenyl]-4-methyi-7.8-dihydropyri do[4J3- 



d]pyrimidin-5(6H)-one, 2-amino- 7-[ 2-(6-meth uxy-pyrazin -2-yl
)-phenyI]-4-methj1- " .8-dihydro-6 H-pyrido[4, 3- d]pyrimidin-5-one.
(R)-2-amtno-7-[4- luoro-2-(6-methoxy-pyrazin- 2-yl)-phenyl]-4-methyl-7.8~d
hydro-6Hpyrido[ 4.3-djpyrimidin-5-one, 2-amino-7-[4-
luoro-2-(6-methoxy-pyrazin-2-yl)~ rhenyl]-4,6-dimethyl-
7,8-dibydu>-(iHpyridof4 >3-d]pyritn idin~5-une, 2-ami no-7-
[2-(2-raethoxy-pyridi n-3-yi )-phcnyI]-4-nicthy1-7 ,8~dihydru-6 -pyrido
[4,3- d]pyrimidin-5-oiie, 2-amin u-7-(5,2 di luoro-biphen>i-2-yl)
-rnelhyl-7,8-dih>dro-6H-pyr ido[4,3-d]pyrimidi n- - one, 2-amino-7-(5-
luoro-2 -tri (luorornctlioxy-biphenyl-2-yl)-4-methyl-7.8-dihydro- H-pyri
do[4,3- djpynmidin-5-one, 2-amino-7-[2-(2-chl oro-pyr idin- 3-yl)-4-
luoro-phenyl]-4~niethyl-7,8-dihydro-6H-pyri doj4 - d]pyrimidin-5 -one,
2-amino-7-[4- luoro-2-(6-
luoro-pyridin-3-5'l)-pbenyl|-4-mcth>l-7,8-dihydro~6H-py pdo|4,3-
d]pyrimidin-5-one, 2-amino -7-(4- luoro-2-isoquinolin~4~\
l-phenyI)-4-Tnethyi-7,8-d hydr o-6 H-pyri do[4.3- d]pyrimidi n-5-one,
2-amino-7-{5,3'-difluoro-biphenyl-2-yI)-4-methyl-7,8-dib>dro-6H-p>
tido[4,3-d]pyrt tniditi-5- one. 2-ammo- 7~[2-(4-ch l oro-pyr idin-3-yl)-4-
Iuoro-phenyl]-4-methyl -7,8-dihydru-6H-pyrida[4,3- d
]pyrimidin-5-one.2-amino-7^5
>2'difluoro>-3'-methoxy-biphenyl-2-yl)-4-methyl-7,8-dihydro-6H-pyrido[4,3-
djpyrimidin-5-one, 2-amir k>-7K5,4'-difl uoro-2
*-mcth>4-bipbenyl-2-yI)-4-methyl-7,8-dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one, 



2-amino-7^5-fluoro-2'-mcthox>^biphenyl-2-yl)-4-methyl-7,8-dihydro-6H-pyrido
[4,3- d]pyrimidin-5-one,
2-amino-7^4-fluoro-2-pyrimidin-5-yi-pbcnyl)-4-methyl-7,8-dihydro-6H-pyrido[
4,3- dJpyrimidin-5-onc, 2-amino
7-[4-fluoro-2-(2-methoxy-pyridin-3-yl)-phenyl]-4-methyl-7,8-dihydro-6Hpyrid
o^^- dJpyriniidin-S-onc,
2-amino-7-(5-fluoro-3'-mrthoxy-bipheny]-2-yl)-4-methyl-7,8-dihydro-6H-pyrid
o[4,3- d]pyrimidin-5-one, (R)-2-amino-6^3-am
rtopyl)-7-[4-fluoro-2-(6-methoxy- p yri di n -2 -y l ) -p h en yl ] -- -
7,8-dihydro-6H-pyrido[4 r ?-d]pytiinidin-5-one, 2-amino-7-{4-fl uo ro-2 -p
yr idin-3-yl-ph en yl)-4 -methyl-7 ,8-d ih ydro-6H-pyri d o [4 ,3 5-onc,
2-an no-7-{5,2'-difluoro -4 1-me )rt-biphaiyl-2-)^ d]pyrimidin-5-one,
2-an^no-7-[4-fluoro-2Hl-nieUiyl-lH-pyrazol^yl>-phenyl]-4-methyl-7,8-dihydro
-6Hpyrido[ 4,3-d]pyrimidin-5-onc, 2-amino-7-[4-fluoro-2-(
1H-pyrazol-4-yl)-pheny1]-4-methyl-7,8-dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one, 2-amino mcthyl-7-(5 3' -tr ifluoro-biphcnyl-2->d)-7,8-d
ih ydro-6H-pyri do[4 ,3 5-one, 2-amino>-7-{2-bromo-4-fluoro-phcnyl)-4-me
dihydro-6H-pyrido[4,3-d]pyr pnidJn-5-onc, 2-amin<>-7-(3
>-dimcthylamincH5-fluoro4)iphcnyl-2-yl)-4-methyl-7,8-dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one,
2-aroino-7^2-(2,4-dimetbx)xy-pyrinudin-5-yl)-4-fluoro-phcoyl]-4-methyl-7,8-
dihydro-6Hpyrido[ 4,3-d]pyrimidin-5-ooc,2-amii
k>-744-fluoro-2^5-methoxy-pyridm-3-y1>ph^ 



pyrido[4,3-d}pyrimidin-5-one, 2-amk k>-7^4-fluo to-2-pyrimidm-5-yl-phe
yl)-4 e propyl)-7 8-dihy<lro-6H-pyrido[4,3-<i]pyrimidin-5-onc,
2-amino-7-[4-fluoro-2-(2-methoxy^yridin-3-yl)-phcnyl]-4-me^
4-yl-prop)d)-7,8-dihydro-6H-pyrido[4,3-d)pyrimidin-5-one,
2-amino-7^5-fluoix^3'-me oxy-biphenyi-2-yl)-4-mct^^
propyl)-7,8-dihydro-6H-pyrido[4,3-d]pyri ttiidin-5-one, (R)-2-amii
k>-7-[4-fluoix>-2-(4-metiwxy-5-methyl-pyrimidin-2-yl)-phenyl]-4-meth
dih>^ro-6H-pyrido[4,3-d]pyrimidin-5-one,
2-amino-7^4-fluoro-2-fiirmv3-yl-phenyl)^meft^ 5-one,
5-{2,4-I>ihydroxy-5-isopropyl-phenyi)-4^4-mo
tpholin^ylmethyl-phenyi)-isoxazole-3- carboxylic acid ethylamidc, or a
pharmaceutically 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 (III) and the HER2 inhibitor
are administered together as a single pharmaceutical composition. 12. The
method according to claim 6, wherein the compound according to Formula
(111) and the HER2 inhibitor are administered as separate compositions. 13.
The method according to claim 6, wherein the compound according to Formula
(111) and the HER2 inhibitor are administered sequentially. 14. A method of
treating a proliferative disease comprising administering to a patient in
need thereof an effective amount of an Hsp 90 inhibitor and an HER2
inhibitor for therapeutic treatment of the proliferative disease. 



15. The combination of claim 1, wherein the combination is a kit 16. The
combination of claim I , wherein the combination is a pharmaceutical
composition . 


