COMPOUNDS AND COMPOSITIONS AS PROTEIN KINASE
INHIBITORS Cross-Reference to Related Applications [0001] This
application claims priority benefit of U.S. provisional application serial no.
60/869,299, filed December 8, 2006. Technical Field [0002] The
invention relates to protein kinase inhibitors, more particularly novel
pyrimidine and pyridine derivatives and pharmaceutical compositions
tberacloaNDEANIE as/PeBITRGNICAS PRETREIGURIMASE | NGOG ORS
Anaplastic lymphoma kinase (ALK), a member of the insulin receptor
superfamily of receptor tyrosine kinases, has been implicated in
Cross-Referegertedieliatdibivpplom@ti@rtss and nonhematopoietic tumors. The aberrant
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60/869, K rtediDecanisiaStORage cell lymphoma. The study of ALK fusion
TechnicBf®igigs has also raised the possibility of new therapeutic treatments for

patients with ALK-positive malignancies. (Pulford et al., Cell. Mol. Life Sci.

(9032 Ihgmentians ptes tojomba N kitase Atheiass Riprafavtioniyl isnew@pyrimidine
and pyrie YRR VAHAS g gHEnmedinied QRissbRigRAaasradeiRusSahlaepfer

et al., Prog Biophys Mol Bio11999, 71, 43578). The trigger in the signal
pharmageyiedSction cascade is the autophosphorylation ofY397. Phosphorylated

Y397 is a SH2 docking site for Src family tyrosine kinases; the bound

" c-Syc kinase phosphorylates other tyrosine residues in FAK. Among them,
Bﬂ%ﬂorylated Y925 becomes a binding site for the SH2 site of Grb2

[©068] Adeplatiprgiejhohtukitisse Alnd)ng raéaise2ofaHeArsis 0 recadttnelpeyfamily of

ster%s. for the actjvatjon of d(?w gs(;r.eam targets such as the. ..
receptor YB3 e o SR I s SRis sl PeeLoBistia b o
hematoporetiod ir0ofZ Ae ) eraam exyivessafrtioé fiot bt engtty Aolsit eckeptrepfataing lissdieen
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anaplastie keseenes! blstpharapeT belssdy ek frelsaei am tretagdesAsPrRispd die possibility
of new PEPSRQEIE HAMMAEr ek GRAARTANNIRON SARERMIE BYBIALIINH , cel.

_genes. ZAP-70 is also expressed in a minority of other B cell'tumors.

Mol. Litepeh 8429881298 (ROP4Mphoma 46:1689-98 (2005)).  [0006]
['0@3&]03558 BOIRRY EAR)SOAREDG] fﬂh’tﬂ@ﬁit@@ﬁfid{é&%wsi de-in
with the IGF-1 receptor (IGF-1R) as the predominating factor. IGR-1R is

signal caseadRitAt FOPIRARIGH B sRIPHEHORYS M RIS dRaAPl Il HigoRt in the
signal tranduRatiadsstareatdanephRtabRet Bttt YIZopatheiolAbtddR 1388 keesH?2

o S R Ao IR it

tyrosi nedissdsssne Btad. ratesngftiddni JhddphdidxrRtdd) varb liedoriés, g biatding aite for the

.. continuing need for compounds which may be or ting an
s s e R s B A SR e
steps foathe/actiGH abRf Disoicsearofatbetsisuemas the RBSERRAMiAFdatiase rakates.

[0005] i@t&%ﬁ%rﬁ@%@%ﬁ graijeﬁﬁﬂ%g %fﬁlﬂﬁ’vﬂi %&Hﬁéﬂ&?@%@)@% n tyrosine

composmons ereort, and their use'as pha maceuticals. n one
kinase fagpycts ofdaiortial mnqgljmuéisrwma@i FoRnenis (apirey }sjﬁulsmi'aﬂé@w)-
ZAP-70?§WWZB%%@W@6§%@WH%@& ifg%%ef BRRIFNrmal peripheral

S R10 e'R7 . Alt>.3,R7 R7TA12A ROV 8 Al and A4 are _
B cells, jsgxpeaserehifiyfire Blajgrity of the poorer prognosis unmutated CLL and absent in most

cases with mutated IgVH genes. ZAP-70 is also expressed in aminority of other B cell tumors.
(Orchard et al., Leuk. Lymphoma 46:1689-98 (2005)).



each A2 and A3 is C, or one of A2 and A3 is N when R6 and R7 form a
ring; B and C are independently an optionally substituted 5-7
WORERsHERES carbocyclic ring, aryl, heteroaryl or heterocyclic riff§ EAHHINIAGS304
N, O or S; ZI, Z2 and Z3 are independently NR", C=0, CR-OR, (CR?)in or
=C-R12; Rl and R2 are independently halo, OR12, NR(R12), SR12, or
an optionally substituted Cp6 alkyl, 024, alkenyl or C24, alkynyl; or one of
Rl and R2 is li; R3 is (CR2)0_,S02R12, (CR2)0_2S02NRR12,
- 1. - RRi2,0r . 7 .
o) ke e Py i et oy e
IGEreggpiey FFOR L 25 RRPRIONIPRHIBE Miger JORRIDIS (RYPRf3r HDOTor
trarfSbriRaf i8R EnR dudr R ANFERA NSRRI YN, BuRSANFPRH Bie ANeRBERdRsbA T el
or C16 alkyl; R8 and R' are independently C1 6 alkyl, C2_6 alkenyl
groph- el aseeing HARY PO SRR BER S ShiS B RIS 98GR A taprapy-
(Laringn and. pRovid€anoared 2238 axid IR 90E5X; alternatively, Rl and R2, or
PR LELELAR 8500 00 L WISHAIAER PACHRPIAATGr 1

may fain] an optionally s e _5.-7 membered monocyclic or fused
theredprorsiyggieafyoorontreyad yoehersrbe yeat ey ERntg did gRyapting a

dis@REiRRish RERARS REABNGRIQ re pREEABRMAREIEH IR N; is H.
C,6 alkyl, C2_6 alkenyl, (CR2)pCO1_2R, (CR2)pOR, (CR2)pR13,

Disg%@g&p&lﬁlg 2\;e (&(I)?HZ)pC_ONRRlz or _(CR2)p8012R12; R12 and R13

‘are*mn‘@p@l’ré%mg]y’an optionally substituted 3-7 membered saturated or
iy iensatyrRieH GArbRGYSIE FnthiiR 2nd HRmRereARgiRLOgYClic ring
comprisinE N, 0 and/or S; aryl or heteroaryl; or R12 is H, C16 alkyl;  Xis

phageeesyiipa ,Séeis_%‘ﬁrfz’@‘&\ib&h‘isf)?@éﬂfm@%%ﬂfﬂ R(R12),
[O@MR{CEH1)RPBL 2AhENR(E6P201i G 2 Ba GRINR{GRZ)1)S(0)1_2R12 or
(CR2)1_6NR(CR2)pOR12; Y is an optignally substituted 3-12
membered carbocyclic ring, a 5-12 memBered aryl, or a 5-12 membered

heteroaryl or heterocyclic g ompRis| 0 and/or S and attached to
A2 or A3 or both vi@‘ém@m of Raid lheterqayyl or heterocyclic ring
when g in (CR,),IY is 0; andrh, p g ale indgpendently 0-4. [0010] In
the above Fommla (1), Ri nf&y be halo or C1 lalkyl; R2 |(s[ H or NH,; or RI
and R2 together form an optionally substituted 5-6 membe)red aryl, or
heteradnmctidterde pedier bl caln prished 1Britogen atoms. In other
examples, R3 in Formula (1) may be SO2RI2, SO2NH2, SO2NRR12,
CO2N1b, CONRR12, COhI;Z{Rl or Cyao; and R12 is Ch6 alkyl, an
optionally suhglituted CI-7 cyyfBalRyf, C3_7cycloalkhpyl, pyrrolidinyl,

piperazi pi ridipyﬂ‘)m%?;hpjln lor azetiding, et4otFHl=?r examples,
e independently f, and n is 0. In

R5, RI, R7 3hd RfH in ForRula (
other exa;nmlthR&ierormula ) maAYN\be hﬁl,@@ Aand R12 is Cm,
alkyl. [0511] Inbne dbodiment, t ention provides Compounds
hangSFormulﬁs(Z): R2. wherein RS halb or C14,Z1a"l%32/l; R2 is H; or
R.1 gnghiRR teaetlepdpim@nostionally substituted 5-6 membered
heteroaryl or heterocyclic ring comprising one or two nitrogen atoms; R6 is
isopSPdxy 8f Methbx§r S?FeogﬁRé,“&n% RIS PERY, RPLRdHE 8tHB% is
Ci_0 alky, ayanizgeNRIRL)poio ONRISRAYE, NR (Rihd)red caftiscaclic ring,

tionally,substituted C3r7 cycloalkyl, 7.¢ycloalkenyl, or phenyl; or Y

o e O o, benzimidazab,

pyrrdlidinghdpfperamdspepisaie N, nfeTBheRnOR afRidinyir =C-R'%;

hepfamgihwigpaimipeReasiansioenairire) eaoh of whiphdsalachaddied ¢,
the phenyl ring via a carbon atom when g in (CR)),,Y is 0; nis 0-1; and q

alkyd, G2 2B Y e kIBOVETFBMRER @Y Bn& 8F RS and R9 may be
(CRR), Y (ard)the@IRET (S1G 16 STKNRATI (TRAELT @rgRITd ePRNEEDUNRRIA or cyano;

some examples, Y is pyrrolidinyl, piperidinyl, azetidinyl. In other examples,
121 is halo or C1 alkyl; and R2 is H.




[0013] In another embodiment, the invention provides compounds having

Formula (3A) or (3B): (R4)n (3A) R2 wherein B and C together form
WQ0089736%7 73 together form R1 is halo or C1_6 alkyl; R2 is REBUS2001/085304

and R2 together form an optionally substituted 5-7 membered carbocyclic

ring, aryl, or heteroaryl or heterocyclic ring comprising N, 0 and/or S; and

R6 is isopropoxy Of methoxy. [0014] In the above Formula (3A) or (3B),

each R11 may be (CR2)pC01_2R, (CR2)pOR, (CR2)pR13, (CR2)pNRRI2

o SRR A RIS T

R13is an optlonall yrany

CocybMneyR mé?%f?o%lh)halﬁyﬁlﬁﬁdﬁ@Rheb@&ﬁe%y%ﬁ‘él%ﬁe R"and R™ are

lndgigﬁd@ﬁgls}mpnelmme a bicyclic amine or diamine derivative,
quinucligdin-3-yl, 8-methyl-8-aza- blcyclo[3 2.1]oct-6-y1], or

9- m%tﬁyla@ aﬁf@&ﬂfﬂf%ﬁﬁéﬂ%ﬂr?w {&)015] In yet another

emMdﬂﬁéﬁtathmdepeMmH)pdekﬂpﬁmlaﬁmmls Gy iyormidaf A posne of R®
and E{ % B)RlRZ G’gr}n\évpl rem L V1 l(g)o%r cfllgsaalkgkRssz H; or
RI an g Py

together form an o |onal su stltute 5.7 membered

carlsbeyaiveligRatyil Br- e RreatyR oRhersrBLyIR g Bomphisingadha to a
car@é}fja{ﬁfn%nay form an optionally substituted 5-7 membered monocyclic or fused carbocyclic

ring, aryl, or heteroaryl or heterocyclic ring comprising N, O and/or S; or R’,R®, R” and R" are
absent when attached to N;

R'is H, Cy¢alkyl, C.¢alkenyl, (CR2),CO12R, (CR,),0R, (CR,),R", (CR,),NRR",
(CR3),CONRR " or (CR»),S0;2R"?;

R'? and R" are independently an optionally substituted 3-7 membered saturated or
partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
and/or S; aryl or heteroaryl; or R is H, Cy alkyl;

X is (CR)qY, cyano, CO1,R ", CONR(R'?), CONR(CR,),NR(R'*), CONR(CR;),OR ",
CONR(CR;),SR", CONR(CR)),S(0)12R" or (CR,)1.6NR(CR;),OR"?;

Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or
a 5-12 membered heteroaryl or heterocyclic ring comprising N, O and/or S and attached to A’or
A’ or both via a carbon atom of said heteroaryl or heterocyclic ring when q in (CR»2)4Y is O; and

n, p and q are independently 0-4.

[0010] In the above Formula (1), R! may be halo or C; ¢ alkyl; R” is H or NH,; or R! and R?
together form an optionally substituted 5-6 membered aryl, or heteroaryl or heterocyclic ring
comprising 1-3 nitrogen atoms. In other examples, R? in Formula (1) may be SOzRu, SO,NH,,
SO,NRR'?, CO,NH,, CONRR'?, CO;,R", or cyano; and R is Cy alkyl, an optionally
substituted Cs_; cycloalkyl, C;.7 cycloalkenyl, pyrrolidinyl, piperazinyl, piperidinyl, morpholinyl
or azetidinyl. In yet other examples, R’,R’, R’ and R in Formula (1) are independently H, and
nis 0. In other examples, R in Formula (1) may be halo or ORH, and R is Ci alkyl.

[0011] In one embodiment, the invention provides compounds having Formula (2):



R6 is isopropoxy or methoxy; and B2 and B3 are independently an

optionally substituted 5-6 membered aryl or heteroaryl containing N, O or
WER2Q7BP$A another aspect, the invention provides compound§ RAHH7/085304

Formula (5): or pharmaceutically acceptable salts thereof: wherein

each A2 and A3 is C, or one of g and g is N when R6 and R7 form a ring;

B and C are independently an optionally substituted 5-7 membered

carbocyclic ring, aryl, heteroaryl or heterocyclic ring containing N, 0 or S;

Z Z-I and Z3 are independently NRI I, C;% CR-OR, (CR2)1_2 or =C-R17:

R1 and R2 are independently halo, OR12| NR(R12), SR12, or an

optionally substituted Cl |, C2R yl or C2_6 alkynyl; or one of

R1 and R2 is H; R3(BY 02R12J(CRR)0SOZNRR12,

(CR2)6-2C01_,R12, (CR2)0- CO

optionally substituted C1-6 alkyl, C2 6 alk% 9

NR(R12), halo, nitro, SO2R12, (CR,)1,R13 0

not both H; R, le and R5' are independently H8¢CI> gealkyl; R8 and

R9 are independently C1_6 alkyl, C2_6 alkenyl £2 6 al@myl halo or X,

or one of R8 and R9 is H; and provided one of 8 and Fs is X;

alternatively, Rl and 129, or R6 and R7, R7 and R8, or R9 and RIO, when

attat‘fﬁ%ﬁlfb{a EMBr‘Prawpﬁéy form an optionally substituted 5-7

membgradgsnonocyclic or fused carbocyclic ring, aryl, or heteroaryl or

i G T R SR T
het¢ ORZ) pCOL-2RINIGRZ)pO R (GREIPRIB1C@R2)pNRR12,

(CRI@PSC}QH&%;& rn(g[ S01_2R12; R12and R13 are

independently ani op tlonal&substltuted 3-7 membered saturated or
parﬂawﬁﬁsa%%téa(&%.%ﬁ Vet RIS G-ralkenmyareddidteRoc ARRMR ) or
CONR(IDH@HMRR‘R]Q and/or S; aryl or heteroaryl; or R12 is H, C1_6 alkyl; X

(CR2)0, 01 2R12. CONR(R12), CONR( NR(R12), . .
O S SR R ST &&fﬁéf&?ﬁ%&@c&ﬁ Silgrgy i
Pyl’(@Rﬁ)&aMR(l@R@pi@Rﬂrﬁl,dazolyl ishamadptiberadiynslabsiitupyd Gididyl, piperazinyl,
iDL SAMAYEIE 0 AGAA SRS b b B EISITDSIES o

heteroaryl or heterocyclic ring comprising N, 0 and/or S and attached to
whigh léﬁ';ée@f@fib%fhe\naeaséa%weawlaﬂ%@h@bémmGBweYehfo%yc||c ring

whenigon (&1R3)).,Y is 0; and n, p and g are independently 0-4. [0017] In

yet an éhfr aspect, the present invention provides pharmaceutical

conﬂol(?) Ittons comprising a compound having Formula (1), (2), (3A), (3B),

(021 (4BdhentbyedinaphaimacetiiCalhyl REceptdbl6CB%Lipient th@EEB]dIT: ¢
alkﬁe*afi‘&‘ﬁtl{h%f & e FAGINRNGIOM QB%%%%EBE@“QP% L%?&h&l?tp?&%@l

K, ZAP-7 nd/o IGF- -1R, comprising a mlnlsterlng to a system or a

aze@dmﬂctlm%@@%w@% R tﬁéﬁéﬁb@‘iﬁcaﬂ%@fféﬁl% iaount of a compound
[0BY 3101 QAR dhbddnd B \thd 3R bnt i )i RIS € dRb RIBOREMRE BHHEANY 3A) or
acceptable salts or pharmaceutical compositions thereof, thereby

(3B|)nodulat|ng said ALK, FAK, ZAP-70 and/or IGF-1R. The invention also
provides methods to treat, ameliorate or prevent a condition which
responds to inhibition of ALK, FAK, ZAP-70 and/or IGF-1R, comprising
administering to a system or subject in need of such treatment an effective
amount of a compound having Formula (1), (2), (3A), (3B), (4A), (4B) or
(5), or pharmaceutically acceptable salts or pharmaceutical compositions
thereof, and optionally in combination with a second therapeutic agent,
thereby treating said condition. Alternatively, the present invention
provides the use of a compound having Formula (1), (2), (3A), (3B), (4A),
(4B) or (5) in the manufacture of a medicament for treating a condition
mediated by ALK, FA K, ZAP-70 and/or IGF-1R. In particular
embodiments, the compounds of the ifvention may be used alone orin
combination with a second therapeutic agent to treat a condition mediated
by ALK, wherein said condition is an autoimmune disease, a
transplantation disease, an infectious disease or a cell proliferative

disorder. [0019] Furthermore, the invention provides methods for treating
a call nroliferativve dieorder comnricinad adminicterina to A evetem or



Definitions [0021] "Alkyl" refers to a moiety and as a structural element
of other groups, for example halo-substituted-alkyl and alkoxy, and may
WR2088/87geitIchained or branched. An optionally substituted allB$ TAKREAYT/B5304
alkynyl as used herein may be optionally halogenated (e.g., CF3), or may
have one or more carbons that is substituted or replaced with a
heteroatom, such as NR, 0 or S (e.g., -OCH2CH20-, alkylthiols,
thioalkoxy, alkylamines, etc). [0022] "Aryl" refers to a monocyclic or
fused bicyclic aromatic ring containing c&gbon atoms. "Arylene- means a
divalent radical derived from an aryl groyip. For example, an aryl group
may be phenyl, indenyl, i yl, ndp ols
1,2,3,4-tetrahydroﬂ%fbh‘fh_ enil, whichlgaylbe oq_gionally substituted in the
ortho, meta or para positiorl, [00R3] "Heeroaw§l" as used herein is as
defined for aryl above, whe?é one|'10r maqse of Je ring members is a
heteroatom. Examples of heteroaryls inclu @ are not limited to pyridyl,
pyrazinyl, indolyl, indazolyl, quinoxalinyl, quiggliryd, benzofuranyl,
benzopyranyl, benzothiopyranyl, benzo[1,3]d' imidazolyl,
benzo-imidazolyl, pyrimidinyl, furanyl, oxazolyNdsexaxolyl, triazolyl,
benzotriazolyl, tetrazolyl, pyrazolyl, thienyl, pyrr§ goquinolinyl, purinyl,
thiazolyl, tetrazinyl, benzothiazolyl, oxadiazolyl, benzoxa(af%?zolyl, etc.
[0024] A "carbocyclic ring" as used hereij{@ refers to a saturated or partially
unsaturated, monocyclic, fused bicyclic pr bridged polycyclic ring
containing carbon atoms ich may/ et Kally be substituted, for
example, with =0.[Blam carbogycligltingsinclude but are not
limited to cyclopropyl, cycldQutyT: ggclop®ntyl, Ny clohexyl, cyclopropylene,
cyclohexanone, etc. [0025] A "hqi;eroc Relic pRg as used herein is as
defined for a carbocyclic ring above, where e or more ring carbons is
a heteroatom. For example, a heterocyclic fgsmay contain N, 0, S, -N=,
-S-, -S(0), -S(0),-, or -NR- wherein R may be 1dro en, Cl4alkyl or a
protecting group. Examples of heterocyclic riné‘iﬁclude(bﬁi are not
limitggkter Mo rRRQtiRemarrRlidinyl, pyrrolidiny1-2-one, piperazinyl,
piperidinyl, piperidinylone, 1,4-dioxa-8-aza-spiro[4.5]dec-8-yl,
1,2,3,4-tetrahydroquinoliny etc.vl,-\fsterocyclic rings as used herein may
encompass bicyclic ami and picyclic diamingy’ [0026] The terms

"co-administration” or "combined\administration” gr-tttg, like as used herein
are meant to encompe \: i of the setherapeutic agents
to a single patient, ghd are ¥atepged to inﬂlﬂf\l :

ar

2ypeént regimens in
which the agents are cessérﬁy administared hy the same route of
administration or at t}% same time. [0027] ThéNferts "pharmaceutical
combination- as us&d herein refers to acproduct obtairi@d from mixing or
conﬁairﬁ'mgngcih/t% jngredients, and includes both fixed and non-fixed
combinations of the active ingredients. The term "fixed combination”
means that the active ingredients, e.g. a compound of Formula (1) and a
co-agent, are both administered to a patient simultaneously in the form of
a single entity or dosage. The term "non-fixed combination” means that
the active ingredients, e.g. a compound of Formula (1) and a co-agent,
are both administered to a patient as separate entities either
simultaneously, concurrently or sequentially with no specific time limits,
wherein such administration provides therapeutically effective levels of the
active ingredients in the body of the patient. The latter also applies to
cocktail therapy, e.g. the administration of three or more active
ingredients. [0028] The term "therapeutically effective amount" means
the amount of the subject compound that will elicit a biological or medical
response in a cell, tissue, organ, system, animal or human that is being
sought by the researcher, veterinarian, medical doctor or other clinician.
[0029] The term "administration™ or "ac?ministering" of the subject
compound means providing a compound of the invention and prodrugs
thereof to a subject, in need of treatment. Modes of Carrying Out the
Invention [0030] The invention provides novel pyrimidine and pyridine

derivatives and pharmaceutical compositions thereof, and methods for
neina <trich comnoirinde TOO2R11 In one achect the inventinn nrovidec a




each A2 and A3 is C, or one of A2 and A3 is N when R6 and R7 form a
ring; B and C are independently an optionally substituted 5-7
WORERsHERES carbocyclic ring, aryl, heteroaryl or heterocyclic riff§ EAHHINIAGS304
N, O or S; Z1, Z2 and Z3 are independently NR", C=0, CR-OR, (CR?)in or
=C-R12; R1 and R2 are independently halo, OR 12, NR(R 12), SR12,
or an optionally substituted C1_6 alkyl, C24, alkenyl or C24, alkynyl; or
one of Rland R2 is R3is (CR2)0r2S02R12, (CR2)0-2S02NRR12,
(CR40-2C0i2R12, (CR2)0_2CO\NRR12 or cyano; R4, R6, R7 and R1
are indepegdently aw/wptional bgtituted Glr.\i&aﬂwl, C2_6alkenyl or
@ l; OR NR(R12),/halo\ nitro, S 2, (CR2)1,R13 or X; or
: epen Ry R5 aQd R3.are independently or
giand R9 are indﬁpené)ently 4~ 6 alkyl, C2_6 alkenyl,
_ £r X, or one of /8 and R9 iSFIH when Rl and R2 form a
ring; and provided one of Rs and R9 is X; alterpatively, Rl and R2, or
ed to a carbon atom
n optiopally substit onocyclic or fused
carbagyclig ring, hetero ing comprising N, O
and/or {7 or R7 RB\RY and RIJ are absent when attached to N; is H.
B |, C2_6 alkenyl, (CROBCO1 2R, ZEROmIR, (CR2)pR13,
(CR2)pNRR12; (CR2)pCONRR12 or (CIOpS01_,R12; orRupmats Re@of;
are idepapdeatly aryeptionally substituted 3-7 membered saturated or

partiglly unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring
contbri&HgN, 0 and/or S; aryl or heteroaryl; or R12 is H, C16 alkyl: X

s (GRE)W oyt GO B2 EONRIRIE: CONRGRBILARIRLE ring .
R S e

[VaVaVy

Is"an’ optionally’substituted 3-12
meRberedrcepbricythieiegya 5-12 membered aryl, or a 5-12 membered
RRPaYhOLRSIEFReYHIL HRY SamPpyising R hapdlqeR ARDATRCREE LOR,

A2 o, A3 or both via a carbon atom,of said heteroaryl or heterocyclic ring
(CRihBn o iR eRBR Y 78 6:Bed ANREnd q are independently 0-4. [0032] In
oneremb edimentdhe iosentiHpyisesi campounds having Formula (2):
R2 % (2),.wherein 124 is halo or C16 alkyl: 21 RsH: or Rl
2 RGBS, e B8t BEa g ROy B e
mopbdrady pliceirnobrgpisinghylmaming eritrogdry BemEni e kcisdisropowyor
diaRAVBLROYve, qANEAERS ﬂcé-'ﬁ%t@ﬁ@ﬁ%aaﬁ%%éﬁ%tbﬁ ey 9 Oy _alkily1-9-aza-
_ cyano, CO1_21212, CONR(R12) or CONR(CR2)1,NR(R12); = Yisan
bl%‘ﬂ%‘n%lﬂﬂ}‘%ﬁ“ﬂ‘s'ﬂtﬁ{ed C3r7 cycloalkyl, C3_7 cycloalkenyl, or phenyl; or Y
ieogiidyl ygyractabyl cistodazeiil, tividazalvh friszalykdanzindidaaoig Formula (4A)
or ]ﬁ(}l/”n-lﬂlai. inyl, piperazinyl, piperidinyl, morpholinyl, azetidinyl,
elﬁltam /leneimine or octamethyleneimine, each of which is attached to
the phenyl ring via a carbon atom when Chm (CR)),,Y is 0; nis 0-1; and

R1
(R4)n—i| /\6\){\]\ H
N NN
RS |
H 7
B2 |
™
A2 RO

|
R® (4A)



g is 0-4. [0033] In another embodiment, the invention provides

compounds having Formula (3A) or (3B): R1is halo or C1_6 alkyl; R2 is
WQ2098/073687 and R2 together form an optionally substituted 5-PEIEABEYERSS304

carbocyclic ring, aryl, or heteroaryl or heterocyclic ring comprising N, 0

and/or S; and R6 is isopropoxy Of methoxy. [0034] In yet another

embodiment, the invention provides compounds having Formula (4A) or

Formula (4B): (R% R9 (4A) R2 (4B); wherein Rl is halo or C16 alkyl;

R2is H; or RI and R2 together formF?gn optionally substituted 5-7

membered carbocyclic ring, aryl, or hetgroaryl or heterocyclic ring

comprising N, O and{lor Si {S isoB1 ¥ or methoxy; and B2 and

B3 are independeffiyran qpti titlited 516 membered aryl or

heteroaryl containing N, O dr S. 5] INanolfer aspect, the invention

provides compounds havingsForn'luIa (5335 ofl pharmaceutically

acceptable salts thereof: whereinH

R® (4B);

wherein R! is halo or Crealkyl;

R?is H; or

R' and R? together form an optionally substituted 5-7 membered carbocyclic ring, aryl,
or heteroaryl or heterocyclic ring comprising N, O and/or S;

RCis isopropoxy or methoxy; and

B’ and B’ are independently an optionally substituted 5-6 membered aryl or heteroaryl
containing N, O or S.

[0016] In another aspect, the invention provides compounds having Formula (5):
R2
R!
|
3 N I
R® w S)

Z
(RO
R

NV V) o . R10
6 1 -’
R\%\N’R R7,A\ RW/\[M
1 I3 A1
71A§A2 A\ ’ - "D

|
W is R® , or 7'~72
A' and A* are independently C or N;

s

each A> and A’ is C, or one of A% and A’ is N when R® and R’ form a ring;
B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl, heteroaryl or heterocyclic ring containing N, O or S;

Zl, 7% and Z are independently NRH, C=0, CR-OR, (CR3)1, or :C—Ru;



each A2 and A3 is C, or one of g and g is N when R6 and R7 form a ring;

B and C are independently an optionally substituted 5-7 membered
WQAPBHBIRIHC ring, aryl, heteroaryl or heterocyclic ring containintCU K0 Be§5304

Z Z- and Z3 are independently NRI I, C=0, CR-OR, (CR2)1_2 or =C-R17:

R1 and R2 are independently halo, OR12, NR(R12), SR12, or an

optionally substituted C1.6 alkyl, C2_6 alkenyl or C2_6 alkynyl; or one of

R1 and R2 is H; R3is (C100_,S02R12, (CR00_2S02NRR12,

(CRERC0L HZ (ERIORSCORRIR BB o BeRGA R e .

and R19 when attached toa carbon atom are independe y H, an
alkgpfionally s titueet iy lsoamss, ch:@@lan&rfyl%r C2_6 alkyllyl; OR12,

N R@lEICRé‘iQZS@WZS(@ﬁBO%dQ&RPFi@% KORRIRAIBH AONRRETE; cyano;
not bpth le and RS’ are independently |-l or C1 6 alkyl, =~ R8 and

R9 eRnuaé‘Sé?]oaé‘HtE AN AfATNSE 20 8 GRS B éﬂﬁ%‘iﬂ Ul Brae
optimeihesobfRitiad CRXisyH Capdibryided qnékeiREORTY RR(18X; halo, nitro, SO,R",
(Clgbtq{negrl\sgl)éhﬂo%gq{azl% RY E‘}Qr?o %0%7 R7 and R8, or R9 and RIO, when

0

ttfached to'a carbon atom may form an optlonally substituted 5-7
merRbRreadRonteyedependersbattaroeydiding, aryl, or heteroaryl or
hetermaay&b@ fRgreRpeRkiSiNg d‘ﬂp6%1&@@{&11&557cﬁ%u@9ymg183@t,eor one of R®

hsent when attached to N H. C1.6 alkyl, C2_6 alkenyl,
and(EFé?}fyéﬁ DIRI(eIORRRSR. Eé‘h%)bﬁie (CR2)pNRR12,

(CR2)xp@NRRR 2200 Q@Rﬁ)@@@fﬂ RR¥;and ]Rglarﬁduﬂl[g ‘@rehen attached to a
carf.)on engneant% ap Optl na” S{E tecfj 537 € rgr% re((:)lnsoatu 1ac‘:t%r 0 dcarboc clic
partlaﬂfn unsaturated: c’gfcliLc ring, or a’s- anem ered eteroc |c ring Y
rmg;@mbmh@qxpawhﬁdﬁ@ieswwyr@mg@témaswgw R1mOHS 1 R6, a&y and)@ are

absi{GR2) dhYacRY@RPNCO1_2R12, CONR(R12), CONR(CR2)1, NR(R12),
CONR(CR él ,OR12, CONR(CR2)1,SR12, CONR(CRZ)lBéSé 1, 2R120or ,
(CF&)ES@N bragkeny M fRan Bt fRaliBitt 9(CR2),NRR,
(Cm)g@memdmrmmolrmz a 5-12 membered aryl, or a 5-12 membered
het [ghet cyclic rin gom r|5| r attached to
o A e R S B S S Rt o
partiilarvopitn(GR) FarbesyOlianidsn Opaaﬁd gembdreddiseatoeraly 0ng.cojopdgpgrN, O

a8 BiING RhovaerBIua ¥ 19r 3 My independently be heterocyclic
rings, which may be a bicyclic amine or, %O%/cllc diamine. Exa %es of

blcy%lfé Erimke’ ar ey i BiarhRBR (Rl %@%ZWWH NR{(CR2),0R ",
commmmbbswoa@md:m%a(@m%rremuwﬁtemgmﬁylenelmme
qui C“dme 3 a abl?g%fd%ol)?%gnqg% 3&180 'l?z?/bilfcydo 3’%’J[£Or(1:1%am eéred aryl, or
ro

octa y ro-f pyr aZzepine; octa opy 1Zin
a 5ﬂ%mmb,wld)[@@Qﬂgdt@gﬁ@t@ogmigmygm@@grﬁ]ggﬂﬁn@ and/or S and attached to A” or

A’ &y%&i@%ﬁk&'GXFAQ&%%&]QFQE@fh%te}o%@‘%w&le%%}%ﬂd %@t@H@n in (CRz)qY is 0; and
azabicyclo[2,2,1]heptane ; 1,4-di azabicyclo [4,4,0]decane ; 1,4-d

aza&@;ﬂeﬁl%eﬁ]}ﬁlﬁﬁ%ﬂi’énﬂl’ Oaﬁablcyclo[B 2,1]octane;
[BEzabigyelaltethé] @Qaﬁeth&[ﬁéﬁﬂlt wm{&%rfb]vﬁﬁiﬁiﬁl& int&utical compositions

dlazablcyclo 4, 2 nonang rr
Como%lilah%l r8%r§/l ro o%ébﬁ %]pyrro e; ?@X%%Jé yrrglol%% @ﬁ?ﬁfrr Sfend a
phahexedwitrdiy\araip{®)R-&Jppienle; 1,4-diazacyclooctane; 1,5-

@@@CYI&: Qg%%r%%eg{a&@mﬁ)éﬁ@cgﬂ %Ealﬁgthods for modulatlng ALK, FAK,

lazabicyclo[33,1]nonane; octahydropyrrolo[3,4-C]pyridine;

ZA AR RIS O\ B BBy RIE  BiStENEIFo Ao RSTR M CTBIFS Lo ARsd; thereof. a
theﬂgxacméqilw@&ﬂp@aﬁa&@m%ﬂmwﬁrmﬁgm@%11]@8@%) (3B), (4A), (4B)

ecah dro umoll ; decahydro f uinoline; decalh dro rJ 0 b

or (g) g‘%“éﬂ &8%5%;,&%@6 5& T%‘ap%aﬁ%ce&tﬁa |E“;P 39, ,%ﬁreﬁéﬁ%ﬁe y
mommpldgmtﬁAa&llﬁA%IZ[ﬁP TQQ}Eoalis:-8Razahk oyelnif 2lsd pootatee methods to

2-azabicyclo[3.3.1]nonane; tetrahydroquinoline; tetrahydroisoquinoline;

2,5-diazabicyclo[2,2,2]oclane; decahydro-2,7- naphthyridine;

1,4-diazepane; azonane; octahydro- 18- indole; octahydro-111-isoindole;

2- azabicyclo[3,3,0]octane; 6-azabicyclo[3,2,1]octane;

7-aza-bicyclo[2.2.1]heptane; decahydropyrazino[1,2-alazepine;

3,8-diaza-bicyclo[3,2,1]octane; 3-azabicyclo[3,2,1]octane; 3-

aza-tricyclo[4,2,1,0(2,5)]nonane; 2,6-diazaspiro[3,5]nonane;

GAG-a7zahicvelol?2 1 Olhevane ete 0071 In each nf the abhove formiila anv



IC50= RABSte"-ABS", WABScontrol-ABSs(art)1 X 100. (ABS =

absorption) [0045] The IC50 value in those experiments is given as that
WQapsdhiteltion of the test compound in question that results inP& BAIFZHTH85304

that is 50 % lower than that obtained using the control without inhibitor.

The compounds of the invention in free form or in pharmaceutically

acceptable salt form, may exhibit valuable pharmacological properties, for

example, as indicated by the in vitro tests described in this application. In

tre%%ﬁ?éﬁ‘&r% '&pg%%ql? PLINGABYSIHL h @%%%&%qn%%%&f&? kMR YA p70

. In some examples, compounds of the invention have IC50 values
andfrRsHOh-0 R1 IWN RS S0 1AM A BEHAE Examples, Fomtpestiiisesf tieiabisaorent an

eftRAVE 1G5 VAURS fwnH- Ay hd b tadid AM (D meye Dy tiaularySiam & v

to | RM., In yet other examples, compounds of the invention have IC50

P e S R ER R B A B R TS R 1 6 RO B A B P8 Rl &gk qRidonally in

conibvienibarnwiray exbiditie ppeoenteget.iditikibipncafiggaaid r thdin @0 %, l@rmmively, the
other embodimen ay. exhibi er age inhibition greater t

b AT e P BB RLr e e eT AN o)

(4Bhoeitive the mpoifacisrmela ansdiprngatépriinednhathenAtivnadmRP ASAIdO FAK,

zabymphemareail live (Dsal & Restteneam miinehv Mg OardaNs M may be

und Zelikulturen GmbH, Braunschweig, Germany, described in WG Dirks
used@lgne Y 15 RRERLIPB A Hot see a0 AiHG IR B RTRBY BRIy ediated by
AL#esdiében abbuafiddh e BakhdeoiNRMedlike ael) iinendplsomierativbadime ittectious
JisSQM r%ucrég}s Pghtg(?a'lpv\ée 1§i(§)rﬂ may exhibit inhibitory activity with an IC50 in

the range fom approxmatefy'0.0l to 1 p.M. The action of the inventive

€A% obivreke Bnozts tbp ospHonparioAeo tp@otp Kontepting o cedrpiiderdr ithdisorder,

co%ﬂfﬁ%%&ﬁ%ﬁﬁs@&%‘r%% apehamesesilding ReBans Heamitimy el @3mount of
escribed in WG Dirks et al. Int. J. Cancer 100, 49-56 (2002). [0047] In

2 CoiRRRHRY BrpREfAHB bbbt ef G itAN SR MRS InPiBRaERagFutically
acchitgsiomndinpar{faéeltic Aacnipayitha disefedasnahatio aoeuihcals tintigat with a
conditions cause a malfunction. of signal cascades connected with .
R B R e SRR cmion

progxido thenveaoiRaikigignadihgvieg diesnimlreduded AdliESB andAin derdasasthe
mafREREES 6EY deathnfnt 1BeRINGIhaRE. SohaRAING FKSII W&Qﬂiaﬁar examples,

exogenous expression increases cell motility. In addition, FAK is .
the GoRYAYHHS LB P HTILSI B BNRF HHSthdeRfcoB FitrRinBInFHe SHEH e eHraRputic
agedNeh pEAstdElIGABERNSL COMSeque Mbindindmbiiteniafifc At isylikslyia, etévsarcoma,
mefihiot antitimar.qrowth and metastasis, 1ne cRMpAUNAS of 08 - reatic

ifnvention mgy?ﬁus & usetul t6 prevent anaior treat a vertebraté and more
neupeirtic iagyugennawingad trafficestet Iy moneoplastic disease, in particular

(! 1R 6 30 iR ARG LEQIO AAIEG WD SIRACH GHIGSInd having

and cancer of the ovary and prostate, non-small cell lung cancer, small
Forguilaghy @ar{déy; &%\Wcé%* (it AR, WREHEPRIhiOR AHEEAFRIBPIGTNE cells
or thead andoneakmni@l4B8jubhe ralatienldieivacs: bAkdnhibjiéan and
immuno-system is described e.g. in G.A. van Seventer et al., Fur. J.
Defii44Rol. 2001, 31, 1417-1427. Therefore, the compounds of the
~invention are, for example, useful to prevent and/or treat a vertebrate and

U6 E] pastigutadiea mamiioly ahleatacOYCIIaNLR: SYISEEBIHISARES for example
hag SaaRes AL disprd r%{&?‘?"?&&%bg b L¥%}pﬁt‘?&%&%@%r%%&%ﬁ.ytﬁﬁ’ aally

cells ané?or ec?’smop%n S é’.g. acu% or CF]I‘ nic rejection or organ or tolgsue
sub_atli_tmtod x&rybgithétsz,l_ athekgpsyle@sosis] kgasmnmmmalﬂyjhalogeeamdlam g, CF3), or
mall/W40¥ SHEB RS AN ARIASH: S SRRARIRIVRENERI e IBIG: SMPIKR, O

obstructive pulmonary disease, CNS disease such as Alzheimer disease
or Yesgmydtelridiileralksdiidlsishieatkesy; mtrxtmpingsdfé®ase such as AIDS;
septic shock or adult respiratory distress syndrome, ischemia/reperfusion
injury e.g. myocardial infarction, stroke, gut ischemia, renal failure or
hemorrhage shock, or traumatic shockd. [0049] In yet another aspect, the
compounds of the invention may inhibit zeta chain-associate protein 70
(ZAP-70). ZAP-70 protein tyrosine kinase interaction of the agents of the
invention may be demonstrated, for example, by their ability to prevent

phosphorylation of LAT-11 (linker for activation of T cell) by human
ZAP-70 nrotein tvrocine kinace in adiieniic ecqhiition Therefore the



[0057] In one embodiment, the pharmaceutical compositions are solutions
of the active ingredient, including suspensions or dispersions, such as
WOoHAE348leous solutions. In the case of lyophilized compoSRdiES2007/085304
comprising the active ingredient alone or together with a carrier such as
mannitol, dispersions or suspensions can be made up before use. The
pharmaceutical compositions may be sterilized and/or contain adjuvants,
such as preserving, stabilizing, wetting or emulsifying agents, solution
@r t% ls%glfs torg g;l%lx?idtcggl p §r5ine BF fgﬁcs 3 Sa%gq/% (Fég{gl{’ﬁhg carbon
itabl eservatlves include but are not limited to antioxidants such as
at0@§cofb‘ml%9 amepinfotittrfesdisabieszeddibin atndLERz dier s8Rmmthan aryl
gro8pMHOBS PreYERENSIPN T AARYI [MHNRRA0HIAIISS MisaaRNrdAerBARIREY1, which may
ents, including but not limited to, sodium carboxymethylcellulose,
be %&fﬁ%@hﬁ%‘?ﬁ?ﬁ gﬁldfb@g O&%’S?tr'ﬁ‘ﬁtap?ﬂ%fﬁymldone gelatins, or
[zf.mlzﬂz]lIrﬂeéﬁ;reaglewesadaﬁ@miy(axydeﬂml@ﬁﬁ(ﬂ@)&bbbﬂammmramwdeata)e of the

rin n?én% Sulsépa I roa%olrrlll Oﬁxam I€S Q;fl%nl.%?oas sh 1%(9{1(? 3o aorg%gE f mited to pyridyl,
egeta synt etic, or semi-synthetic oils customary or Injection

pyr%wbse@olbzlxarﬁ@ﬂ@@hmu@éq]qwﬂd ity ol kesraiamnl.dsneipy e Yhe
berBGIFi GAPRONSBE A [PRMRBIREh falbs BEidenaying drosly8 §924igR M rany],

atoms, or in some embodiments, from 12 to 22 carbon atoms. Suitable

oxagghib %281% iy rharrairze she e fhedrta kiRl RyElic
iso@atehlimylrishicnaCichi pena daeydiayadenpahiniiitydcidadnargalibeacid . Steatia, etc.

Afisieclidisaeld henanic s n e espondina uasaaiet aclds (0L,
p e O|aeIC Cl lfla%d|c acl {u e aCId raSSI C acl ?]no elc
mopegsiclam duifed diinesdic wrhridesdaiol xaytbsides confonmegmibln wiemsinvBich may

optREAP RGN Read Fd LY Wﬁ{@@’t%&%ﬂﬁ}e?@?c@lﬁQ&Q‘l&%E@fﬂ%ﬁhgfbut are

these fatty acid esters may have six carbon atoms and may
not {igHEY AISHE P RBNA SXSIRD YO SeaiAPTAtE rRYBe T : 6V$}wa?@ﬁ{e%ﬂcaﬁ&rhexanone,

etc.Suitable alcohol components include but are not limited to methanol

ropanol butanol or tanol.or isomers thereo 0
o B R B0 R A TR o
wh@mylootetatelqsomgpwmﬁmwtqwmwﬁgmnﬁmgﬁ 4 IBRARLLCYN may contain
N, 83¢2.NPolyoxyetyIens alvrerar. A BRARH )o%}gr%éeg%&u ﬂ%@fl&ai%%tecung

polyglycolized lycerides prepared by alcoholysis of apricot ernél oil and

groppy Syridietrdes shirissn/etivis i qircattdinigd nnpipstiqryrolidinyl,
pyrfsa&ﬂﬂltedoﬂ@Iyqimliz}eob@yﬁeﬂ@ﬁww%&y lalcoloalysiafspledhFntc-8-yl,

omprisin cerde and ethylene glycol e raII available fro
1 S S e B e e A vl
ammmmtldsyohcklamm@agth Cs to C12 from Hiils AG, Germany), and
Nﬁ@@}a’ﬁ% ils,such a8 satenrsed ol AmMead il Rlve il GasIRARIL as used

sesame oil, soybean oil, or groundnut oil. 006& Pharmaceutical
her%‘@rﬁrﬁdgﬁ?ah’é’W%%ﬂﬁfﬁl§t?3ﬂ6@rﬂ%@‘%?@6 HedaperiSagFe OB single
patR@iniining endetive ingneeieniviii RBEIRhMLIEhED IthCasERESrans: hecessarily
i eS|tredng, [gulatln ares ltc'lng m{xtyre angtﬁ)rocessm% the mixture or
2 nélPé%ﬁ gs RETACIUSISH of additiona r1e(>)<rc:ielp|entssanilo ¥5hh tablets or tablet
W923. THe06D] Siitableawiviérsinghadentut asediatréimitdersodfidl eredeucthtained
trof RS (BR GHAIRIE RGIRSE SRS A8 BEROHO R SRl el lose

preparations, and/or calcium phosphates, for example tricalcium

corpripaiiatef drecaailginsiydiaterd phissphatedarmkiaatiom deeansieh thg active
mgfet@a@m;e%, JOr @xApoiR 6PFrnNeal) HEE DEPRale slandh methWeelylostpatient

drox eIIqu e, sodium carboxymethylcell and/or

s ey ST, g 3R RS PRA T, A STch G G emacion”

mealsoha-rhentioradgstdiaiies;. carboxpmathyt Stanolia ciossiinkadagent, are both
polyvinylpyrrolidone, alginic acid or a salt thereof, such as sodium
alginate. Additional excipients include flow conditioners and lubricants, for
example silicic acid, talc, stearic acid &7 salts thereof, such as magnesium
or calcium stearate, and/or polyethylene glycol, or derivatives thereof.
[0062] Tablet cores may be provided with suitable, optionally enteric,
coatings through the use of, inter alia, concentrated sugar solutions which
may comprise gum arable, talc, polyvinylpyrrolidone, polyethylene glycol
and/or titanitim diovide or coatina <oliitione in <iitabhle oraoanic ecalvvente Ar



10R3IR-RR5, (1) Reaction Scheme |l [0069] A compound of

Formula (1) may be synthesized by reacting a compound of formula (6)
Wi e0¢#¥pound of formula (7) in the presence of palladium B&HENSHEGPS5304

example palladium acetate and the like), ligand (for example xantphos

and the like) and base (for example cesium carbonate and the like) in a

suitable solvent (for example, THF, and the like). The reaction proceeds in

a temperature range of about 70C to about I80C and can take 10 min. to 8

adnIRHEEE &30 ?tﬁt as@%?a?al@%‘?f%t@’%% sa}%lrfrgh%%gi%g AL RAMIR U} 5@%¥ nially

e synt eS| y reacting a compoun a compoun

withgrerimee ﬁmm@rpfeseh%%ﬁ% ddrpisiaeplarpyctes ﬂ@@qﬂe&ﬁaaﬂh@eﬁf@é}w@

levéis %ﬁﬁ@%@dﬁ«&ﬁlg&ﬂkﬁ@m@mg&@ 3 m@)ﬂ%ﬁi@ﬁl, anchiher e aﬂﬂ]@i RS Mil
proceeds in a tem%erat éﬁ]ran ge of about 70C to about 150C and can

the{aalk‘/e TP B RS OB S SISt AU kBT AP PPEELEEY for Making
Kﬂmpdﬂmdsmnf 'tiherhpvemrtmy eff&ﬂﬂv&]aﬁfwmb mmlsl mlclsmfdﬁt& ui\temlmject

com nccillqgatt r\}zei‘ %tt.s A %106‘10 Sc’:?ll o? rcli?calle €S 1 t¥ssu ul ts em animal
c‘?ys e th

tals may Include for examp e solv nt useoffcor crystalll tion”

or lynasehitas keang-seushtdy|thecsrearshally ardonoerfaeilientéoaios gneiden clinician.
(0829101 Re €:Hr M TRRRAA NIt SYiiaRigRASE dgaRtsulRcEAMBlRMHRans

alkali metal carbonates, alkali metal hydrogen carbonates, or alkali metal
PrORRBRi 8%‘§‘P8lﬁ‘&‘i’1°5§hﬁd{‘é(§§ iy R BoHEes 6?‘?8%%‘?& Ay FGIBESHH GldtEgpent
the close relatlonshlp between the novel compounds in free form and
FOS8 Lauyen iy hojerislts, including those salts that may be used as
|ntermed|ates for example in the purification or identification of the novel

wﬁ%oﬁ%evaﬁ%?é%‘eé RSV @YrER UBRRd I EdiRe AR 2 @harmaceutical
conhgrativatieic e, mmmmascfeﬂlﬁﬁlgeteﬂlag@@mag the corresponding

@%ﬁ%ﬁggﬁg - 10072] Salts of th alnlve ive co B)ounds with a
ming group ma be prepared in‘a marmer known per se. Acid

addition salts of compounds of Formula ,(2) (3A), (3B), (4A), (4B) or

(5) may thus be obtained bhy{reatment an acid or with a suitable
anion exchange rea;gem_ﬁlﬁ‘niceutl allyjacceptable salts of the

compounds of the invénti be Nor.gkample, as acid addition
salts, with organic or inorgagsc acitfs, from compounds of Formula (1), (2),
(3A), (3B), (4A), (4B) or (5) with a B?ism nitrog¥h atom. [OD73] Suitable
inorganigAGidadesiydr QuimEa Natdisaisddgerealogen acids, such as
hydrochloric acid, sulfuric acid, qr phosphoric acid. Suitable organic acids
include, but are not limited to carbowllc Oohosphonc sulfonic or sulfamic

acids, for example acetic 4t} pniit acid, octan0|c acid, decanoic
acid, do I amgvglycoll aci Iactlc acids fumari anc aﬁld succinic
acid, adi

'mmellc qipld s er| acid, azeld€ avad -inalic acid,
tartarlc aC|dAc|tr|cAaC|d amino a id8 sMch as glyiamiciacid or aspartic
thyﬂnalel acidz®
cyclahgxanecepgboxyllc acid, adamaaiz qurboxyllczlap_lz benzoic acid,
salicylic acid, 4 aminosalicylic acid, phthalic acid, phenylacetlc acid,
r%eﬂ?éléz arec‘ﬂ?ﬂ?gﬁ’i‘l%eﬁ@g'ac Methane-or ethane-sulfonic acid,
2 hysd&bﬁeﬁh@néwtfom@m@tﬂ Athana i 2NigidioriaetRy, ﬂoenaamgsulfonic
aCICh 2n Q}g‘% eneS qp'%nagl%on ?l ng I‘S]E[Ru ecf’l?,/dISUIf glcdac(e:llr bc éhc rlng
4 methy benzene Uifonic aC|d rnet?ﬁ SURUAC aC|d et ﬁsuﬁ:unc aua]
aryu@qemmmneta@wtheymwmwm@&d N-methyl-, N-ethyl-or

N-propy}-shifamit acidQraotne NYaRIicIORRBIR AEiRs), SYFh@skascorbic
acid., [0074] For isolation or purification purposes, it is also possible to

usethrHhadEuideRs At BAt PR saRR @ r brEmpf #@aigaay substituted Cig
alkyeGhlonated. o?mz_ﬂmtﬁ:@eumsefmIynﬂI‘R%rcheutlcally acceptable salts

or free compounds are employed (where applicable in the form of

pharmaceutical preparations). [0075] Compounds of the invention in

unoxidized form may be prepared fro IN-oxides of compounds of the

invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,

triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus

trichloride, tribromide, or the like) in a suitable inert organic solvent (e.g.

acetonitrile, ethanol, aqueous dioxane, or the like) at 0 to 80C. [0076]
Prodriin derivvativece of the combpoiinde of the invention mav he nrenared



(f) optionally resolving an individual isomer of a compound of the invention

from a mixture of isomers; (9) optionally converting a non-derivatized
WQaMPBL¢d70f the invention into a pharmaceutically acceptablBEFA1§7/085304

derivative; and (h) optionally converting a prodrug derivative of a

compound of the invention to its nonderivatized form. [0080] Insofar as

the production of the starting materials is not particularly described, the

compounds are known or can be prepared analogously to methods known

in e a1k 35 dissoseain e FramPiae Reeiglige Ong of SUNRINEor cyanc;

art WI” appremate that the ‘above transforma IOﬂS are onIy representatlve

of nietfodR ferpRepaiatisarsneatacHh pairrIdlL pehipred Shittiahfon absayl or
C, [hakaihenrvelNpau), meshade osn, RIMilaRy e user; Jihe! iEeasdR ' are

invention is further exemplified, but not Ilmlted by the following and
indgreRdsAibsHhat illustrate the preparation of the compounds of the invention.

PreBaRittmd af Intendepkiadestintéomediatiyl; 2. chloro N- 2- iso- [0081]

is add gr’ggfmgrgq]ng %g%n}%r %‘2’%@ g% 6 a% 26 al\ﬂ@/n?/i\/ll?(l)o g‘z%ézoé nIQ of R®

rop- Wise a

andR(jothrdispI BUHBAR) ﬁmémm@dmrmwmlﬁmﬁls Pitio 9/1).

Theseiptionriy RiEedBOPIIUIES R BCAARE.JARI 429 AR 2@ @0 a

2,4- dichloro-5-inethyl yr|m|d|ne diluted in 10 nil of DMF/DMSO (r &atlo 9/1)
Car?@%ﬂ‘&&ﬂ%%f%%én PRE BRSO nid PGP RGO MR 8 Péeﬁr‘fafbo"y"hc
rlngtﬂﬂﬁdooheimtghj‘zl Aftetevaryeliprithe angdiipsad @ tiridirectly RfyRfalizeed R™ are
abs qr‘qj cold CH3 !\I o several batches to afford

Sich al\‘i E fhopropylsulfonyOphenyh 5-methylpyrimidin-4-amine as

pa@cr@aﬁhﬁcomu Crystitey E SRSiAD: 3R RN ARLCRgRmMe@iBo NRR 2,

(CRRYRIBRFR Ofor (CR,),50,,R™: N _
2 % dichlorosN-(2- (|so propylsulfonyl)phenyl)pyrimidin-4-amine  [0082]

Usn]ﬁg t?@&n@%iﬁ&@%‘lﬂ@%%‘&% ﬂ‘?élryt H't?ﬂe%‘lg Bembered saturated or
paratii Imﬁ@mlﬂn(%((lsa)pmmlsuﬁ@nyk)phenm]:)ﬁam&ﬂtwhw@midiﬂn@-amipﬁsihg N, O
and%rgc %Hm(‘% gs isu é&rg?@ig nyhpyrimidin -4-amine is isolated

so id: E 3

as a'cre amy col0 46.0 (M + fe). Intermediate 3
2. cﬁfasd@kﬂuafrmxmmnec@NR@déaqztDU&(S@mNR(& DOO@NB(ZR2),0R,

CONRICR, ?squ@bﬂqﬁk@@%k@ngﬁw%@@ciebqfﬁﬁf@ﬁgtr@i@d 112804 is
added portlon -wise 85 }() 5 mol) of KNO1 at 0C (addltlon of the whole

amouliti SRRyl Sl‘ﬁ]?ﬁéﬁ%taqﬁ ABSAMPASTAPREY FEA digR AnxtarBsEssigryl: or
a swamadmpdatete@mymnpaﬁa&uyemmg l@iﬁﬁ;&&mﬂnglllermhﬂdcﬁ\&ﬁrﬁi’u&htﬂﬂd to A* or
d extra ed W|th OA The o c Ia ers are con blned
A R S S e TR TGRS o ane
plugl(elmm mi@@m@mé@%c) to afford
é)fﬁ& Sl argsaniet AL EREnas B RRIBN Rl 0k Sldifiag Hpes.
stan ing. 11-1 NMR (CDC13, 400 Mz): 7.97 (d, J = 8.0 Hz, 1H), 7.32'(d, J
= 10.4 Hz, 1H), 2.43 (s, 3H). Intermediatg4 2-chloro-4-isitrotoluene CI
[0084] To a solution of 25 g (0.131 mgl) of 2-chloro-4-fluoro-5-nitrotoluene
in 250 ml of 2- prop 9 mol, 5 eq.) of Cs2CO3.
The mixture is stirre st gfithe 2-propanol is
evaporated under reduced p, @ssurs. Watlr is &¥ided and the solution is
extracted with EtOAc. The organic layers dﬁge combined, dried over
MgSO4, concentrated and the crude produ d over a silica plug
(eluent: 95/5 hexanes/Et0Ac) to afford
2-chloro-4-thopropoxy-5-nitrotoluene as a pale yellovr?luffy solid.
Intermediate 5 2-methyl-4-nitro-5-isopropoxy-ph@nylbor@ﬂic acid pinacol
ester B. 00

wherein R! is halo or Crealkyl;
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[0085] A mixture of 5.09 g 2-chloro-4-isopropoxy-5-nitrotoluene (0.02216

mol), 6.20 g (0.02437 mol) of pinacol diborane, 595 mg (0.00212 mol) of
WEz§07136874 g (0.00108 mol) of Pc12(Iba3 and 3.16 g (0.032PGRAPS07/085304

KOACc in 100 ml of dry dioxane is heated to 100C overnight. After cooling

to RT, the dark solution is filtered over Celite and the solvent evaporated

under reduced pressure. The crude oil is purified with silica gel column

chromatography (eluent: 95/5 hexanes/EtOAc) to afford

2-mgih (%1140-1[1itro-5-isopropoxyphenylboronic acid pinacol ester as an oil

that soli ifies upon standing. 1H NMR (CDC13, 400 Mz): 7.51 (s, IN), 7.44

(s, BHpnd ROtegrthen fornum @timmglly s3Bs(iupdS70a11ambery, tetgm sy or
hetdrddydilc I@rEBRPIAR Sone or two nitrogen atoms;

4-Tiifjuoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-1-carboxylic acid

tert DUISRIBPYY PEECHBYe [0086] A solution of

N-tenieRtiRkyodRyan YR piparicha ethtdid T g,ak05 dpald i DHR (10DNR)R ) or
Co'zglg(gq%g]fq Ew'se into a cooled (-78 C), vigorously stirring solution of LDA

40 mLGf 1. 'solution in cyclohexanes, 0.06 mol) in THF (100 mL),

und¥ring opendbctivytiied te-isYelodkyk 8 © faelRalknylpefohsdiding &
pyrRBILHOR LfiPhRBYh 6l arRRUOMMILS 649, BendiR @281 MYy T 1($%erazinyl,

_ mL). Then the reaction mixture is warmed to room temperature and stirred
PiPEEAEY, PREPPELRYb AT IR ARH AL GCTitH 100" Pl BI N a S tAsB
whiNirid Gaeted foterephthsouigls Gelitearbheddititatenis gdaedro MR mL of

EtOA(lz E—btjp_ grrllg layers are separated. The organic layer is washed with

szf dried over MgSO4 and concentrated. The crude product is purified

by gilie§-flash column chromatography (0-30% EtOAc in Hexanes as

s3]t BNAGRECKRHRYERC BLained it 2%l KMpOtnin RIOH) R AHAA3A) or

4-Trifluoromethanesulfonyloxy-3,6-dihydro-2Hpyridine-I-carboxylic acid
(3Bt)ért-butyl ester as a yellow oil. Intermediate 7 4- 5-Iso ro ox -2-meth

I-4-nhro-heilihth.o-2H- Tridine-I-carbox lic,acid tert-butvl ester  [0087] To

a solution of 2-methyl-4-nitro-5-isopropdq y-phenylboronic acid pinacol

ester (2.04 g, 6.4 mind) R\A>N\
4-Trif|uoromethané%mm@f-di droj21-1-pyridine-I-carboxylic acid
tert-butyl ester (3.2 g, 9.6 "MTMoINKL10 ML O NPME/H20 (10:1 VIV) is
added Pd(PPh3)4 (365 mgRb.32 mol)nd gs2CO3 (4.2 g, 12.8 mmol).
The reaction mixture is heated under N, at BO Cpvernight. After cooling to
room temperature, the reaction is filtered tirugh-Celite and the filtrate is
diluted with 100 mL of EIOAc, sequentially w ith H20, brine, and
finally concentrated in vacuo. The crude prodixgt is/ptyrified by silica gel
flash chromatography (5%- 15% EtOAc in Hexakes$-ag eluent) to afford 4-
5-Iso m ox7-2-met.l-4-rntro- hen. dihydro-ZH-pyrime-l-c@ﬁﬁoxylic acid
tert-butyl ester as a yellow oil. 1H NMR&QDBOD, 400 Mz): 7.59 (s, 1H),
6.96 (s, 1H), 5.67 (broad s, 1H), 4.73 (in, 1H), 4.06 (in, 2H), 3.65 (in, 2H),

2.37 (in, 2H), 2.25 (s, 3HAK0 (s, 8 3 (d, J = 6.0 Hz, 6H).
Intermediate 8 2-@f&@§-nitro enfoic agid 0  [0088] A mixture of
2-chloro-4-fluoro-5-nitro-behzoicaefd (5N g 288 mmol) and cesium
carbonate (29.7 g, 91.1 miMl) in 2-propaaol 100 mL) is heated at 50C
overnight. The solvent is removed in vacua 00 inL of water is added.
Concentrated aqueous HC1 is added dropwigets thjo’s solution at 0 C until
pH=2. The product precipitate which forms is ‘solatéd by filtration, washed
by water and dried under vacuum to give Z'-72  (3B)

2-chlgros A 8ARAAP BRkReP HsRRENZOIC acid. Example 1
6-5-Clfioro-4- 2- ro ane-2-sulon 1 - het_f 11 (laminoro ox -2f-
piperidin-4-y1-2,3-dihydro-isoindol-1-one (178) Steps 1 and 2
4-(2-Chloro-4-isopropoxy-5-nitro-benzoylamino)-piperidine-I-carboxylic
acid tert-butyl ester
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[0089] To a solution of 2-chloro-4-isopropoxy-5-nitro-benzoic acid

(Intermediate 8, 10 g, 38.5 mmol) in DCM (200 mL) and DMF (1mL), is
WQRAHIAME@d thionyl chloride (9.17 g, 77 mmol) via a syringe PEREURRRETASS304

is stirred for 3 hours, and is then concentrated to dryness. The obtained

white solid, 2-chloro-4-isopropoxy-5-nitro-benzoyl chloride, is dried under

vacuum. To a mixture of 4-amino-piperidine-1-carboxylic acid tert-butyl

ester (1.44g, 7.2 mmol) and triethylamine (3 naL, 21 6 mmol) in DCM (100

mL), is slowly added 2-ch|oro-4-isgppropoxy-5- nitro-benzoyl chloride (29,

7.2 mmol) dissolved in D ) via syring® he%ture is stirred at

room temperature for 3 ho d then is conc 1. The obtained

solid is dissolved in e ater and brine

respectively. After eyaporafjon of the solvent, thesitle eompound is

obtained as light yell\ow so 'd aNeLls diredly T th{ed fof the next step without

further purification. N=

4-(4-1sopropoxy-5-mitro-2- vrnyI benzoylgmrno)-prperr

tert-puty) ester, [0090] To a mixture of

4- (%ci%?é“h%s%%‘%@@-mtro -benzoylarnino)-piperidine-1- carboxylic

acid tert-butyl ester (7 2 rnmol) pbtained in the previous step, vinylboronic

acid dibutyd estg {,1 g,9.4 ol)"éﬁd sogim gdbonate (5.34 g, 50.4
p 0(1700/25 mL)As added dich is(triphenylphospine)
1),

{ 5% mixtyre is\purged with N, for 3
[ OC under N, f roveﬂwlghtr rotind bottom flask
denser The rnrxture is coolég to room temperature

ﬁe-l-_carboxylrc acid

mix racted w‘ift\l,nvethyl ) ¥The organrc extracts
are c hed, washedq with bri . The crude product is
purified with silica \LoATad % ethyl acetate in
hexaneg) to afford
4-(4-isopropoxy-5-nitro-2-vinyPenzoylanfiho)-paperidine-1-carboxylic acid
tert-butyl ester-as white solid. Steps 4 5 and 6: or tautomers thereof;

4- (%589{888}%6 515%9 -I-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-1-
carbgxylic acid tert- batyl ester  [0091]

sBgtoPoxy-5-nitro-2-vinyl-benzoylarnino)-piperidine-1-carboxylic acid
tertRBuURd RStgsRRAIOAE irﬂrptmvripMﬁom&iﬁménaﬁmm%&%ﬁsqlﬁg%yl,
in DCM (100 mL) and is cooled to - }%y%fﬂ‘g bbled into the solution

or hsipan 86&?1“38 JCEI SR FREBTSE |s then purged with
N, (§Y isrisibphepdlyecalshakigappears. The solutlon is warned to room

rat tr, r
L e R BRI o AT R o)
or RsAkehtf&sd, and the resulting residue dissolved in DCM/TFA (100mL /
25 mL). To this mixture is added triethyl silane (4.6 mL, 17.5 mmol) The
resulting mixture is stirred at room tempeRature overnight. The reaction
mixture is concentrated an CM. The DCM solution is
washed with 1N aq(8b x20n Q) e combined aqueous layer is
treated with conc. aqueous NaO The aqueous layer is
extracted with ethyl acetate gx 30|nth). The cpmbined organic layers are
washed with brine, and dried over $bdi A light yellow solid is
obtained after evaporation of the orgaric 8ol ent| [0092] The solid is
dissolved in a mixture of methanol and tetHyRamingz100mL, 9.1 v/v). To
this mixture is added di-tert-butyl dicarbonate @go mg, }mmol) After
stirring at 50C for 30 minutes, the mixture is concentra ed’and purified by
silica gel flash column chromatography (eluent: 40-50% ethyl acetate in
hexanes) to afford
4-(5-Isopropoxy-6-nitro-lI-oxo-1,3-dihydroisoindo1-2-y1)-piperidine-1-carbo
xylic acid tert-butyl ester as a white soiftl. 11-INMR (400 MHz, CDC13) 8
8.19 (s, 1H), 7.11 (s, 1H), 4.74 (q, 1H), 4.45-4.38 (m, 1H), 4.35 (s, 2H),
2.90-2.80 (m, 2H), 1.85-1.81 (m, 2H), 1.66-1.63 (m, 2H), 1.48 (s, 9H), 1.42
(d, 6H). Steps 7,8 and 9 [0093] To a solution of
4-(5-isopropoxy-6-nitro-1-oxo-1,3-dihydro-isoindo1-2-y1)-

nineridine-l-carbovvlic acid leff-hiitv]l ectear from the nrevinitice <ten ({REND maA




WO 2008/073687PCT/US2007/085304 Steps 2 and 3  [0095] Following

the procedures previously described (Example 1, Steps 7 and 8) using the
W28R16THE M Step 1 generates the title compound 6- PCT/US2007/085304

(5-Chloro-412-(propane-2-sulfonyl)-

phenylanainoLpylimidin-2-ylanaino)-5-isopropoxy-2-(1-methyl-piperidin-4-

y1)-2,3-dihydroisoindol-1-one (181) as a white solid. 1H NMR 400 MHz

(DMSO-d6 with trace D20) .3 8.46 (d, 1H), 8.35 (s, 1H), 8.09(s, 1H),

7.82(d, 1H), 7.74(t, 1H), 7.36(t,1H), 7.33(s, 1H), 4.75 (m, 1H), 4.41(s, 2H),

4,29(m, 1H), 3.65(m, 2H), 3.44(m, 1H), B.17(t, 2H), 2,79(s, 3H), 2.07(m,

2H), 1,98(d, 2H), 1.28(d, , 1.1 . MS adz 613 (M-k1).
Example 3 5-MethG1INZ4d-mithy1-5 _H
1-methy1-1H-pyrazol-4-y1)J2-(pipefidinX4-yloky)-phenyll
(propane-z-suIfonyl)-pheny#—pwidaidine-b2,4-iamine (35) Step 1:

4-(4-Ch|oro-5-methy|-2-nitro-phedtbxy)-ﬁ Y10
tert-butyl ester CI 02 N Bo ¢ [0096] To a
4-Chloro-5-methyl-2-nitro-phenol (3.752 g, 200 ,
4-Hydroxypiperidine-I-carboxylic acid tert-butysester (4.8 g, 24 mmol)
and triphenylphosphine (6.23 g, 24 mmol) in 75 mL THF is added
diisopropyl asodicarboxylate (4.73 mL, 245 mmol) in several portions at
22 Srrg%#? eecl\lr%g{:tal%ﬁ a}tlsﬁ irred at the same temperature for an
addRional:2hrs. The reaction mixture is concentrated in vacuo. The

resigueni$ kSR Her R 2l Mk BHRSHy A0 GluRlaRd 3l arbErd@b AR Mg, aryl,

resulting crystals are removed by filtration. The filtrate is
or heteroaryl or heterocyclic ring comprising N, O and/or S;

boxylic acid

RCis isopropoxy or methoxy; and
B’ and B’ are independently an optionally substituted 5-6 membered aryl or heteroaryl
containing N, O or S.

[0035] In another aspect, the invention provides compounds having Formula (5):

RZ

|

w1 L)

n Ax ™ _ RS
N N
R I

R® w S)

or pharmaceutically acceptable salts thereof; wherein

|
VAV

RGW/\ /R10

I Z Sph

R6 il R10 A1 [A R6 i /R10

e Con I
Al , A ,Age\

77 \AZ NpH9 ¢ R7 73

R | R 7
W is R® , or 7'-72 .
A' and A* are independently C or N;
each A> and A’ is C, or one of A% and A’ is N when R® and R’ form a ring;
B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl, heteroaryl or heterocyclic ring containing N, O or S;

Zl, 7% and Z are independently NRH, C=0, CR-OR, (CR3)1, or :C—Ru;
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concentrated in vacuo, and the residue is purified over a 330 g SiO,

column (ISCO) using a gradient of 20 to 40% ethyl acetate in hexanes as
WQREHOTA¢5rding 4-(4-Chloro-5-methy1-2- PCT/US2007/085304

nitro-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester as dark yellow

viscous oil. MS (ES+); 315.1 (MH+ - C4H8), 393.1 (MNa+). Step 2:

415-Methy1-4-(1-methyl-1H-pyrazol-4-y1)-2-nitro-phenoxyLpiperidine-1-ca

rboxylic acid tert-butyl ester N-N  [0097] A mixture of

4-(4sChlarez5- =201 e )-'ii-ﬂz-ro\i i .

U e e 1 G v ubsited

alkyl ifesaen @ s soaletdnmawnaal R 2labRabdiblan-2-y1)-1H-pyrazole

(BorensVioiegiien, R4 ¢ Ryg, JSOSNRRGI el se O MAPRQERIECHRANE or cyano;
monghydrate (392 mqg), Pd2(dba)3 (45 m

(45 mg), and .

dicyRloPhdgHinaBighe I3 AT Y‘fnt%‘iﬁ%%%%@-‘&i&%%ﬁ@ﬁ@f%@ﬁ?iéﬂ
opthealgdibsatsed €4 Juligl a€ 150G dor @0mmlkyngerORICTOVRARE Yadiatioio, SO,R,

The reaction mixtureds filtsted thr .small plug of Celite, dried over
(CRIQI%%S ??%r%ocv,éér%e%t%ltig %%en(r)gg%%eﬁ is purified using a Si02 column

(1SR aﬁ@@r@qﬂ[gependently H or Cy¢alkyl;

Methy 1nd-RY-mattnsbebbiny azQlatkyil £ 2: nittarphenoxlpiperiding st-68030 of R®

xylic acid tert-butyl ester. MS (ES#¥); 417.3 (MH+), 439.2 (MNa+). Steps ,3
AMCGhdS H[@@@@f@fﬂ%ﬁé‘e{ﬁé%a?ﬂg Rrét8dures described in the synthesis of

Exaah@leati(Stieps in8rnor®)°and Rha pudfithveR Usid R PreprisitveRP o a

L C-MS affords 5-Methyl-N2-[4-methyl-5-( - methyl-1 . .
ca N S S R o R hhonocyclic o e coppocyclic
ringslaexlyfp inpeiivatiher heletierplisai@3RMES S ESN. 0 81¢E v R, ExBmigié R are
absénthvhex dttached to N; ) o _

5-Chlgro-4-12-(propane-2-sulfonyl)-phenylaminol-pyrimidin-2;ylaminol .

“2-Bopooky BByt BHEM A Biidr B (SB BdR, {CRR  (CRD,NRR",
(CE)(E(RoRROPOXYCRMSUIYR SN tro-pheny1)-2-methy111,3]dioxolane

[0100} A mixture of 1-(4-]sopropoxy-2-methyl-5-nitra-pheny))-ethanon

(0,758 B P S e a3 AR oG
partiadnohydraredeahogclic 60gntr efSbenrzarerik hewtodyatieafhexcwithriaing N, O
andRF 8N aPEK HERRIAY L8, 1ES i e Fgagtign mixture is diluted with 100 mL of

ethyl acetate and successively washed with 100 mL each of agueous b

satufdtdd R eV HEO 2R d-SUNBIED brfrfENFHRoIGHHB phaSdNE Gty OR
CODNEICRRSRIOUSONGR B R4, JiltareR 'anfl CraeMRAER) yORetUO, affording

2-(4-1sopropoxy-2-methy1-5-nitrg-phenyl)-2-methyl[1,3]dio ne a

el eSS B i R Wl e I ebered . o
a 55 0htorbeNg ooy bpostetonpyetioyiae: (Rmpeiting: [N ftliookhapdayaphrsiy A” or
A*lp _N_)‘ﬂﬂ%’e(QVQQQ&%%I%U&E%Y&%%}%%QHM{&E{QB}@E%'ﬂﬁ‘gi%@ﬂg inl @03y is 0; and

Utilizing the same procedures described in the synthesis of Example

(Steh® PeiRE) indspggdently 0-4.

D036|SopERROXY R MBiylobitiODHER Y Indynietépdntd]disxakanecham fines,

evious ste starting material and. purification using silica gel —

oA 3ot HUBTE 298 1 2098 AL I R Al and iyelie
diaBi@GhloduN2bisepragonited-imettpptidi{Rymatitd, BidioxolethyRneimine;
P e A e e
octalyshpo bRk é@@}%ﬁféﬁﬁyir-@mﬁ@ﬂ?y|6m,2:§]>¢¢59<1@i§r%,élyit)@ne; 3-
azaPleeid; Nbe-(Rs op sk 25 ifanys ) pive Pyt ViripidiBr-d (4; dipRvpenk om

he preyi step (84 mg, 0.15 mmol) in 5 mL 1,4-dioxane is freated with
SRty e S R PR o e e e e
azahifgetts 31 2( 514606 Groeatiy (Gt asel B axdbiqyhbyahjoeaiae; 3,9-
pyrimidin-2-ylamino}-4-isopropoxy-2-methyl-phenyl)-ethanone (36). MS
(ES+): 517.2 (MH+). Example 5 N2- 2-Is ro ox 7-4-meth
1-5- 1- 2-mar71-eth 1 -111- razol-4- 1'%hen I -5-meth 71-
N412-(propane-2-sulfonyl)-phenyli-pyrimidine-2,4-diamine (37) (-O\ r/ N-N



Step 1: 4-Bromo-5-methyl-2-nitro-phenol [0103]

4-Bromo-3-methyl-phenol (1.122 g, 6.00 mmol) and Yb(CF1S03)3 (372
WO BOSHL dichloromethane is treated with 0.38 mL of conBCH 838031085304

22 C. After stirring at the same temperature for 1 hr, an additional 0.1 mL

of conc. HNO3 is added, and the reaction is stirred for an additional hour.

The reaction mixture is washed with H20, dried over anhydrous

magnesium sulfate, filtered and concentrated. The residue is purified

. USi i J in ' f .
dlaﬁ%éagc?oasﬂ_?rﬁ%ﬁ\éﬁ%ﬁ)ﬁ%ﬁi@éﬁ%ﬁ?gﬁgﬁy%ﬁ ctah3gi1lro§)yrrolo[3,4—B]Pyrrole,

4-Bromo- e crystals and Its regioisome
hexgpygf@mg&lgg &%@@T@}g@]@g@hﬁw@rolo[3,2—C]pyrrole; 1,4-diazacyclooctane; 1,5-

diaArEEBOAR SR LRSI VIR BHE O3bedzenscy dRLD4 TR maixture of
4-Bromo-5-meth%ib2-nitro-phenol from the previous step (0.66 g, 2.84

OCHRE YA PRI 265 T UHARV SRRy THREBPHING: (894 mg) in 10 mL

octdiidrisyatighe diaiigpprojivi as bdiahsdeoylatp g Clpmgldin? &. The

azagil%% @ﬁﬂi&%{g@s %&Qﬁyeé‘r&{ (G %%Q%yEPo‘?SE‘%gﬁ%ﬁ 18 RUIHSE YRGS 4-

0), affording 1-Bromo-4-isopropoxy

Blagepthgds-aind aparideted el azerinpitYamig xoith, Stdppgane; bispidine; 3-
azaBIEHD12|CRIRPR X AbiNR BN PRIV AMNING, abiO 4813 101 Inonane;

1-Bromao-4-isopropoxy-2-methyl-5-nitro-benzene from the previous step

ety ARy S RN URGPBH (B det 528 ¥SRI 208 G ot fithy dro-2.7-
napathaidihis addiadpank; afdhhag weahgdiClHA oo oknhidran icesbattule; 2-

0ollowi is_addition, the r jon is heated at refl hrs. Then an
a2 g R R Y Ao
decaleidltimaizZnnté, 2THezeebet 818 wisaniucie kb dla dldoans dnarfiticre thaudprrane; 3-
azaRagyelEeliteodhs filrate.is AReARAENsRHAGHs AHMEIR 2, 1,0]hexane, etc.

5-Bromo-2-isopropoxy-4-methyl-phenylamine as an orange oil. The

W95 iR 15 Y A B AR AR ARG BRR RIS A fppesent in the
(R)NDS (B8 )cc2afsapia paxTi-toathylrzhemsl hbs epiyde N4 Zrrogastasdmers or
as S“”%%'?éré’ r%oernég;lh girgidil?re_ez 4ﬁ%io%1rgiggr diaL?e]fQOG rs. The.inventjon f T

B~ Bromo- ’-|soprop8¥<y-éf-ﬁ1e?h)l}ﬁp enﬁamine rom the previous s%ep
encaygpBsRORPI$IbY tantpmers of the inventive compounds.

REEP rﬁ'%‘&?b@ S BB%W%‘IB{QQ&%M&@H@ %BM[HMQ@HQJQ{? 1AW BE substituted

_(Intermediate 1, 652 mg, 2.00 mmol) in the presence of methanesulfonic
with Go@rh S isrral R 2430t SrtieheaY b RS IS PalgSFATA or
optid&ABIavinba tutdelr Mcrovydrdpiaciaiod Bubsahead R tWBIkSI[@, or a combination

N2-(5-Bromo-2-ijsapropoxy-4-methyl-npheny1)-5-methyl-N412-(propane;2-
e ey Oyt T s ESrA T (B & g, Cro
alk¢mdiStep Betoeox]igkmisabrxnfCi s alkylcarbonyl, Cy.s alkoxycarbonyl, carbamoyl,
c1_g’iﬁeﬁ%ﬁﬂ%&zslﬁ?ﬁﬁ%?ﬁ&aﬂa‘ﬂ%&%&&%ﬂﬁ'épmﬁm)?'J}léét?cated carbocyclic ring,
(propane-2-sulfony1)-phenyffpyrimidine-2,4-diamine from the previous
hetgr@cgc(g%rm%’ @yégglﬁ{ﬁq%aay as previously described.
(2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-y1)-pyrazol-1-ylLethy1J-

morm%goqgggﬂdl\ﬂﬂﬁgplar, 61 mg 0.20 mmol), K3PO4 (58 mg),
Pd2(dba)3 (10 mg), and tricyclohexylphosphine (8 mg) in 1 mL of

P03 okberrpor s ol Ay i€ HaHRIPT Shel alemapridtd e cRiRPo slin exhibit

valtHMIEpINIGIQYR YR Bsligbiane TR ra3aHe mitieds Ifities &chiks QUG Sa sinall
ug of Celite and concentrated. Final purification using preparative RP

col R O RSB RSB ARG o-meapo-yhethy)-

404 9takobut-yipbangdmpounds of Formula (1), (2), (3A), (3B), (4A), (4B) or (5) may
mh%%?% %@U@@aﬁ%@%@@%@%w RYinid Q@L%ﬁagaﬁm@@ protein
of MEShkENDL{ HEspiropE0S Srtatky tsulthispphbaena fymeatpl ptearpeymia (NPM)

12-(propane-2- sulfonyl)-phenyli-pyrimidine 2,4-diamine (60) Steps 1 and

2: 1-ChIoro-5-isopropoxy-2-methy1-4-ln7itro-benzene




[0108] To a mixture of 1-chloro-2-methyl-4-nitro-5-isopropoxy-benzene

(Intermediate 4, 870 mg, 3.77mmol), vinylboronic acid dibutyl ester (1.24
WOR008033¢fhol), and sodium carbonate (2.8 g, 26.4mmol) in TRHEV3002H85304

inL) is added dichlorobis(triphenylphospine) palladium (1) (132 mg, 5%

mmol). The reaction tube is sealed, the mixture is purged with N2 for 3

min and then heated at 90C under N2 for overnight. The reaction is cooled

to room temperature and poured into saturated aqueous ammonia

and°RI9KdE %%M%Jiﬂe Pg‘?e?ééﬁl%sr %@‘f&%éﬂ%ﬂv‘ 5 ﬁi@% Qd"}’ﬁmesitﬁ'éém NPM-ALK

acetate (3 x 100 organic extracts re combined, wa with
plagyinkesfel condart SRa T daprbguet hspaiereetigapdsites fapan cells

leadi@BHY He%liﬁ'@mgm %ﬁhﬁé&ﬂl@s{?&m}ih@@eﬂgﬂﬂﬁiﬂé@ﬂﬁﬁﬁ%ﬁg Qlige-cell lymphoma

1-5-nitro-4-propoxy-2-vinyl-benzeng as a .yellow solid.

ARG 108 oo R o oo e i o Alrggs. i

1nﬂstelma(t3@€)mygf1ﬂxﬁﬁmmal)mﬂ|§M’Ebenhdrn®€d1dla(ﬁmmﬂ_) (mds&malbd(l@l -78

On%?ﬁer}e ray??% *3%%979 "ﬂ]i ég%gg l(%t %L}?%tﬁ Iu%ge 1 V%ng en identified in

e solution is then purged wit unt t ue color

hur@@é}@p@é@@%ﬂ@élﬁ%iﬂ%l%ﬁﬁw t@f@émém EBMEU&LM freieredf wesmuscle

troggﬂp@gml@ngsmjg resin (2 g) pre-swelled in DCM (30 mL). After 30 min,
the mixture is filtered, and the filtrate is concentrated to afford

B9dbn %11?11%“8“&%‘%}&968?%?89&8?1%%%t%éﬂW%é‘ﬁHwéfgﬁ@%“éH‘é jpown
meRd8QFeD p@aqyifﬂemmﬂgyﬁe%nmbhﬁhnk{lagdermﬂwkpdsfehylame anal¢@1 @9ihe

solution of RIQ aI hyde, obtay in the
Ve R R A B L
gengeadtie atiia eszclr@mssamesmg@ﬁ@ élslﬁrpéﬂeat ?ﬁ@ﬁn@éﬁm&am reefigrmed in 96-

weld B}é'f:e@%di Lfﬁﬂe?)ﬂﬁ{éﬁ%@a{%}ay%' de (44 M B30emel} is thenvages d AR Mncl,,
stlrrlnﬂ for 30 min, the reaction,js quenched by addlng saturated aqueous

ifirh MBS SO 7 THE A LR H YA re’ it R Glitn i) Poly-
EY&S@@&P(@’NS)HBL% ﬁM@rgamlg:@hHm}aﬁe camspinedt andaercentratach o

ffo r the amine product as a ell lCh ﬁ@lgl%tﬁ t
amgent era[l%urthén’ra(bhor Hica |oﬁjxino?a\1,c\fsg oldtion® éﬁ%‘gg ac obfained mcF&(l
rea@hetpmmm@s%psfnrm@ﬂm@H\(I@Iﬁll\)lwkl@:d@@cplm/@ﬂ(lll@w@rB@éﬁcb"anz% USA),
prew&)sl;[ %t%%tlﬁﬁbﬁd ALE ?é}@(ﬁ‘étéﬁ‘ﬂﬁ@m%%e 'Foﬁ@@fné QQMﬁ%g (0.5 %

the mixture is filtered and concentrated. The aniline product obtained
HsROel R SO AEH CRTSENiA Hquit el SHan pifcybicturther i caticHe Stk By linear
regfEskidd] ahalgsinbfttnepefdhragailinepi@duct obtained in the previous step

(0 AP ST Foryly (1, (21, AL G (A, () ot (5) may potently nhibit
the (gmmm@fmmaz NPMiy 6 aB2enmmestjng esitine Baforndite PRV osthe
% oA Ega%l(s@nmﬂn{& O2MMANNJHH(Z58IL ) 29dedpal_fin By Npm-

aceta e (2 mg, 5% annol) in a microwave tube. The mixture is purged with
ALﬁ\Imﬂyr@ AsXRA) BhaitHECEag e Ribe relhlnsad BrpsoRiersion sty PCIneo ™
(Pr@tﬁé@r m@fpma&@dﬁrmamsn) chtﬁrfgeﬂﬁm;sAmtﬁradi aoReqiiatedc@itof G418

res1rs)tant ce ls %Sﬁ?trl ?\%1 age Ivg m aff d thl%a t?n contrast, NPM-
omp oun oro- |sopropo morp SholiA-4-

AL;‘[WWMF)Q@I&F&FNM Iﬂa(mfd)ﬁaﬁé@%ﬂl%lﬁ@mmﬁgﬁiﬂcwmeiﬁnaezmﬂmabsence
of I@@Be@ggeatﬁt% Xﬁl@ﬂvp%l %r&&%@%ﬁﬂ%ﬁlﬁm g@ﬁ @a@elpuﬁﬂvc‘e &H)ﬂltors of

d, 1HO,’7.93 (d, 1H), 7.59 (m, 2H), 741-7.360, 2H), 4.70-4.63(br,

the MBW@%kmwthyraafslﬁfme(lsfo‘z@ signqlguhiony gBulb i anfigroliforative

actitfy 2irhe %aﬁrmﬁd)e&&ﬁn&%ﬁﬂ;{&rat&bl i bdtbSeahy NIPBL AL KIRhYse can
ESMS iti/lz 574.2 (M + . . _Example 5-Chlom-N2-ox

howgyet Py IS aﬁl%“% DI w&“Hlah-P;S%Ve%%-%%%i%ﬁ%‘g]&’\tlﬁl‘-%ﬁé%ﬁé\lpM‘
(66) Step 1: 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine [0111]
4-Pyridineboronic acid (147 mg, 1.20 mmol, 1.1 equiv.) is dissolved in
a2:1 v/v mixture of dioxane and H20 (15 mL) and Ns is bubbled through
for 5 minutes. Tris(dibenzylidene acel&%e)dlpalladlum (0) (200 mg, 0.109
mmol, 0.1 equiv.), 2- dicyclohexylphosphine-2'-6'-dimethoxy biphenyl (112
mg, 0.272 mmol, 0.25 equiv.),
1-chloro5-isopropoxy-2-methyl-4-nitro-benzene (Intermediate 4, 250 mg,
1.09 mmol 1 0 equiv.) and 1(11304 (462 mg, 2.18 mmol, 2.0 equiv.) are

added i1inder a NI?2 hlanket The reaction vecceal iec cealed and heated with



sulfonyl)-phenyll-pyihnidine-2,4-diamine (67) Step 1:
4-(5-Isopropoxy-2-methy1-4-nitro-phenyl)-1-methyl-pyridinium iodide
WO B Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine (Ex3aBES206518§5304
1, 217 mg, 0.797 mmol) is dissolved in anhydrous THF (9 mL).
lodomethane (0.10 nalL, 1.61 mmol, 2 equiv.) is added and the reaction is
stirred at 40 C in a sealed tube for 2 days. The volatiles are removed
under vacuum generating
AL '@a@%f?ﬁi%ﬁ%!&ﬁamﬁfhy&ﬁ%ﬁ%gbﬂ's"8&)’@}5?&&{‘&%%l%ﬂ’[‘%'ﬂiﬂage'ﬂgé%?s@%e%n
rown solid: ESMS tri/z 287.1 (W). Steps™2 and 3:
desorifaskrspokyYsirheingtal Cangss il pipthaM-13A02phenylamine H2N
16F457] riSrseRepaxiviyeethy dnptiar@hanyb idyeethyinRy Beidddfnined as
iodide from the previous step (0.697 mmol) is dissolved in CH30H (20 mL

follgwy JBTerFiy-d et fﬂi@’hﬁl(%f%& BEY ‘ﬁ’fﬁ%8‘i{“fc?k“&iﬂ‘<ﬁ}%r&6‘iﬂﬁx}femd 20 96-

welhddedtiatphitis Ackditionpisuadsiietbetha doontithgl batfvisdeamMB) arvhtided in a
I tion i irred at.yoom temperature for |l h. T ion | nch

sert R CETAIER BhIARR SERASTAE labl b ARSI AERF S Bviso

is nes gTe Y thinviaFuimy) TAEYESaFEtRIsitg e idIPavtitioped B fkeie Bagnduring

whdBthd NagiessNaRhbtdditonsloadlaadrieesisiiaQt tiv adaleeh WsH cycles.
the aqueous layer EH >12. The EtOAc layer is washed with 1 ,aqueous

ThoEERIH S Ao R RS BB LOR AR SO Y i ed shine [T

Idzzoeicenttakdehunaer. Watods, Kie24HpEenIeatpn2she of ks prdthucb il Sing 20

is dissolved.i ic aci OmL), TEA (O i Pt
RSB ROV BEFRE ARFT AR (s (Pl SN AP frs 20 m
is agdeditp gapnmyHh&ledk Ifsts 14 denpirsedbwethonomirt e [eofikéragesriarenad total

am&itiase ERansenYAlRd WrsieR Y@&&Hf&iﬁ%h%&%ﬁ&ﬂ&iﬂgrﬁ@ﬁi%%éﬁmsi%ﬂﬁﬁj IT 96-
between EtOAc and 1 N aqueous NaOH. Additional 50% aqueous NaOH

wellrendge P ERRGPHNS BIRTEYEL AV SRe LR seHHIRe: YR AURESRRA and
EmisdibaguapszoidaOH (2x), the organic layer is then dried over Na2S 04,
ltered. and concentrated under vacuum to give . )
S R Lt o S s el hanins b e
used intep 4 Arthouk fythsy Rusfications =SS miz AaRZ Msdrbith)
Step 4 [0116] Utilizing the same procedures described in the synthesis
[0 EGa mipd @ (% | Gilep #h)tacwd Exadrpugific atiginensin hprepreatiuads Blike- M5
affords. 5-Chloro-N212-isopropoxy-5-methy.1-4« . .
e e e b 0 Jowep han s cbtaed sine the
confypdiivishoud inhabifiere 17 camzopede sichovn poviem (k€ foalor DNpBDIYEsutically
accgﬁgﬁg%@f(ﬁﬂﬁ;%ga&%x%mt G, lﬁ&}angl@%féaljﬂi‘% grt%,(fj)g e;fhlﬁplz;éé indicated
dd, 11-), 7.37 (s, 11-), 6.77 (s, 1H), 4.56-4.49 (m, 1II)—|), 3.51- 3.37 (m, C.’,H)]?1
by &0 {5 g (1S pisribedanigapRlipign ola pqreralgompmspds ahfieirygngigphave
ICs(glddd Jirdnd 9 {81 &H)) AM.1 10k cbid)e xS jnbdmpdznds(dd tfe Hvgntion have ICs,

Exampl 2-1444- ) )
v 3 0) 5115 S, In other exaples. compounds of he tnvenjon have 105 values
froig @£ [ EkiahoM72) nirs\paytreagly frof@1 ML to 1 pM. In yet other examples,

cormp G 8RS EBRARAN s DAty briRinaiidindrdr Aoyl g 41(Prap
ane-2- sulfonyl)-phenylppyrimidine-2,4-diamine (Example 7, 0.08% rnmol)

compepady RidBs Ui By t3RiRi(2 RRITTMAER BLBIAIGR Of 8798 A0 %: or in other
emBsiliivehis atdesdHibilovRecbytadoitiitaiethanati{had Sbmnl, 70 RGa mmA LXK at 10
quiv.) dissolved in anhydrous DMF (0.7 nth). The reaction vessel is
Sealed and heated at 70 C for 12 h. After cooling to room temperature, the
et othhie aifipod favith vethsticacefi die ianehtinastraepoitidsinN ot sebudea®hpd in
the ﬁﬁﬁﬁaﬁ‘ﬁﬂﬁ%@%@ﬁ?ﬁa‘ﬁqﬁ}%c@ﬂ sRoussNA RGN filigrar ffier

_concentration, the crude product iSé)UI’ifled usin%preparative RP LC-MS

Mllfg)allfg%msmen und Zelikulturen GmbH, Braunschweig,
244-(445-Chloro-412-(propane-2-sulfonyl)-phenylaminoLpyrimidin-2-
ylamino)-5-isopropoxy-z-methyl-phen)lla)-piperidin-l-yThethanoI (72) as a
yellow powder: ESMS ink, 602.2 (M -F 1-1+). Example 10 21446-
5-Chloro-4-[2-(oropane-2-sulfonyl1)-Dhenylaininol-nwimidin-2-ylaininol-5-
iSO ro ox -1-oxo-1 3-dlli cic_lo1-2- 1 - i ericlin-1-1-acetatlilde (149)

ermany, described in WG Dirks et



[0118] To a mixture of
6-15-Chloro-412-(propane-2-sulfonyl)-phenylaminoLpyrimidin-2-
WQRHM3398%isopropoxy-2-piperidin-4-y1-2,3-dihydro-isoindo1-R(drnES2007/085304
(Example 1, 20 mg, 0.033 nunol) and triethylamine (23 uL, 0.165 mmol) in
DMF (1.5 inL), is added 2-bromo-acetamide (10 fig, 0.066 inmol). The
mixture is stirred at 60 C for 4 hours. The reaction is filtered and the filtrate
is purified by mass-trigger preparative RP LC-MS to afford the title
4 . .
o A0 35 002 in s oo deserbed o fo he Bar-
NPMsAEEprelbiRg~11BxenSealhgdiraciidinepRopngs phiprifartionmavassibinigibitory
activi86) @8 A Yl ehsRbeink-tRIM B (HOAMEE MBODddM. 318 dc(@n!DDit8 Bfentive
(s,'IN), 8.21 (br, 1H), 7.93 (dd, IN), 7.73 (m, IN), 7.40 (dd, 1H?§)7.30§A,
conjpoyings:on auteahpsplige/ation gy 18¥P 8(ErnLIST 15 87 Hiran Y BRAS-299
lynipidin e lne, BH)eZh 2 0f Ariln(itundbids ds4les@ibotin WZB{ak6 1 BRMISCancer
10@&@_@%@%&% -F Fr). Example 11 4-(6- 5-Chloro-4- 2-ro
ane-2-sul on'1 -lamino -5-iso ro oxy-If-
90471 Buirgibies Axpsiciddie-copppisideaiibroiineatisn iy abididFaethidieiioa
Kirlase P AKIO AP E P 1 AR Bharmaceuticals to treat conditions caused by a malfunction
6-15-Chloro-412-(propane-2-sulfonyl)-phenylaminol-pyrimidin-2-
of %‘r%f’r\i%ﬁ@-?é&ﬁ?&ﬁ%%&‘?—fﬁiEéﬁ%iﬁ‘-‘iil-ﬁilﬁ,@%ﬁWB%%%fH%WE‘“S' The
inh{fzemydlendlo Zhong FAR 3R imiing] jeatid tiatidylesdaine kA3 atd, i@.dode iz induces
celI e[e?tMFdr} 'tlr‘{el.% e'rsh%dcﬂ%%h%'{%th%ﬂ&ﬁrsblahﬁ}" C'%'? g)goe éllursneq{ (r)ég'sfgrllr}glc)feases cell
e mixture is stirred dt room témperat fe fOr T hour. The reaction is
mofilisreth addi e, itk Rvpigrifieadsby imbayasiigged prspdrativpi RPIAIQUvsSHERymal,
thyﬁ;if@ rel dhgolithe- campRU r@fii)nsequentl , an inhibitor of FAK is likely to be a drug for anti-
4-(6-[5-Chloro-412-(propane-2-sulfonyl)-phenylaminol-pyrimidin-2-ylamin
ey BN B82S Ko- 1S -CRRPGHRIS S A6 AMpepHS et s et Sxpievent
andagitrelinasidrydbrniden(Linblegsmudisuhity salisimh NN Miec(dD0yM hgoplAe@Hiddgse, in

8.29.(s, 1H). 8.26 (br, 1H). 7.96 H), 7.93 (s,.1H), 7.72(dd, 1H), 7.48
R e R R e
the @38y 3UBUP(irst 264 N @622 98l1(Inn SeiNcra81E] eHl) b B8S e84 qineBld) liva6
mekthofitd) bR (bR ki oM R -2nlMetiEr)- Example 12 N2- (5
-Ethg/n 1-2- isonrovoxy -4 -methyl-ohenvf) -5 - methyl-N4-12-(nrooane-2-s
94 bli@%%ﬂ‘-%ﬁ?ﬁlﬂf@%@lﬁ}ﬁﬁﬂﬁg PRPYNGEHem 1s described e.g. in G.A.
vanl$2+ertsepEopexy-#-meitid-200metnyisilanyiethyhylepiieniid F-arpaifgd-di4he
1nv%'82&_%{g]£%mé:rf¢f:§é§1u lrfe?gggfhptg%g \lflét?ty eglrgllodrl ?r%é%h4\79rlt?'ag}|21@g arll\cli II}IlyI‘eO particularly a
maN@y5 Begred L2 -isoprop epeyeri tethigrpldesagspoonvhthrder 4n@liated by T

lywﬁgé%%&,e%%gﬁ%&?ﬁﬁ%‘é’ébﬂé’ 5&5@9%%5%1@9@'@%1%&5%%&%& BN of

mg, 0.21 namol), ethynyl-trimethyl-silane (0.14 inL), N,N-diisopropy!
orgaRRy| 4 aloCr GIRLSTAB S ISR (Ya5 tHEY, cackirpi faerta asFiHig njury such
as AREEIAH(4rB@hiRid, Mbelidhdioxapasagtireechaint26biaudt hpuialawedibyase,

edatin at 60 C for an adg.itional 2 hrs. Th action mixture is filtered .
CN 1sea%3 suc aﬁ Iﬁlmq 1S€ase, Or anc%ot{og Tral SCIETOSIS . CANCEL,. 111 ectious
rough a small' Célite plug and concentr

I
84, Thé résique is purified over
dis@st guSlifecalihins¢iBiC Sipcksivrpduyrnadpentay 015020 %sretiopiacetatmipreperfusion
injmé@ﬁg&ﬁiﬂ?ﬂﬁaﬁmﬁg'&%Mg&'f@gﬁgpﬁ'ﬁﬁﬂum or hemorrhage shock, or

methy1-5-trimethylsilanylethynyl-phenyl)-5-methyl-N412-(propane-2-sulfo
ratAin RGAA]- pyrimidine-2,4-diamine as a yellow viscous oil. Step 2
160421 ] ¥ s&luhieRe@hspect, the compounds of the invention may inhibit zeta chain-

N2-(2-1sopropoxy-4-methy1-5-trimethylsilanylethynyl-pheny0-5-
P A 2 B M BB VG GRS i of the
invénaqprenipbe Gtapr{rdee, forABnplend)) tei2 Hility PHFeisirpatedhmitthation of

TBAF (0.5 mL, 1M in THF) and 30 RL AcOH at 22 C for 2 hrs. The

reaction mixture is concentrated and the residue is purified usinga 4 g

Si02 column (ISCO), affording 0

N2-(5-Ethyny1-2-isopropoxy-4-methyl-pheny1)-5-methylN412-(propane-2-

sulfonyl)-phenylppyrimidine-2,4-diamine (257). MS (ES-k): 479.2

(M1-1-k). Example 13 4-(6-

5-Chloro-4-12-(propane-2-sulfonyl)-phenylanainol-pyrinaidin-2-ylaminol-5

1ieonronnvyv/-1- ovn-1 2-dibvdro-icoindol-2-vve-nineridine-1-carboyvlic acid



400 MHz (DMSO-d6 with trace D20) 88.55 (d, 1H), 8.32 (s, 1H), 8.14 (s,

1H), 7.82 (dd,111), 7.74 (t, 1H), 7.34 (t, 1H), 7.28 (s, 1H), 4.73 (m, 2H),
WQ2908(87388]), 4.12 (m, 2H), 4.06 (g, 2H), 3.46 (m, 1H), 2.92 (RCASWY7@85304

(m, 2H), 1.68 (m, 2H), 1.29 (d, 6H), 1.20 (t, 3H), 1.17 (d, 6H); MS rniz 671

(M+1). Example 14 5-15-Chloro-4124

orooane-2-sulfonyl)-ohenylaminol-pyrinaidin-2-vlaminol -6-isoor000xv-2-(

1- methvl-oioeridin-4-y0-isoindole-1,3-dione (176) NN NH-00 Step 1:
Lt T SO ARG PR O TR 2B SN erSRIRdR Bartd RS Lous
ine-1- carboxylic acid tert-butyl ester 0123] 4-(4- I'sopropoxy -5 -n i

solytiprp- Thersfpise EsrBme Wad)-pf iihe igNprtion reay heREhEE therpseHsexer

tre A6 shr ISR oG, nkie IAIONDJiSOINSS! i 0 MdleOf DCM is
@{(él%led to -78 C. Ozone E;as is bubbled throulg;grg this solution until the

Bihd b SRR B HL IR IR A (8% Hi SYUR A s ey RS GigR receptor

1 (IBE- $R)utidhriay benie Ul lne theactianemixfulerid Wanndedetbdieanes. Examples of
rature. JTriphenyl hine-resin (2.77 a) in.10.mL of DCM js.adde
Lo R R bl & Bl T el R P s
for fipaiion aprs et iies i eAloapRia dly SRy eIt IMDHEId JIapPRALEYRE. uterine
and\8QH 1R LG @bierd s duldithy dreotBeis ARy RO METRABIHA:3The efficacy of the
oxo-1,3-dihydro-isoindol1-2-y1)-piperidine-I-carboxylic acid t,ert-but){)l ester;

confe eI oS 2o HRSAS P ORI Fr GRg Reesy activity may be
dendefdahydroxy gor isdpiiapayute MIS-A-0xatils Asdilyy dioatspittg ofl 2 compounds of the

. -piperidine-l=carboxylic acid tert-butyl ester.fro revious ste
e e AR SIS IO R AU Sheh

(0654 5 'Rhig congpaumbsIpirihe ey prsitio maxfusodtir Hsrjuain donyeaimpetrandier for
pre el SR FRARHQR FRISHA SniSRARTRIY IR LB RIS LRRG ShEnRIQIUCE dSes e.o.

extracted with EtOAc. The organic extracts are dried over Na2504, filtered
rhegﬁato&m]élﬁ%@&ﬂqr{}g% s%stﬁwg &?Haseerythematosus, Hashimoto's thyroiditis,
mulif - iStpoeROXY-B thitia-drB-d] dxdbd3-@hyd rodsojndo the disorders associated

1)-piperidine-1-carboxylic acid tert-butyl ester, which is.directly used i

e Sk kL g T R S A
glomgiligopraposytadaritsaniiBictioions &-diyeroldgsitionaligiyl disorders or illnesses,
infIRIRRHIREHE bracish ik Ruid feles aangriGshink (hR RERHS B Rilergi
" in 3 mL of DC %%Itdded TFA (3. mL). Tt?e reaction mixture]% stin-edl at érglc
confag AT dftirantsratact ATEEEnARA ISR Shrart s AT RS e shoeic
dertheiisbide meactiaromixie Bsdhe g esulBRg drxtyeiidine) katizecbigupdivés by
wnSRANRHEO3 And the profuctis exracted with DOM he organic

exiracts are dried over Na23 ZP [ eredaancfconcentrate(ﬁ IN vacua to give

Kefde InisopdpaserGthrthedZepiiegidie-Arsseisovdolem pdodidese, which is

diregly, uspldnherextsiar MU dythehatification. [0126] To a

solution of the 5-isopropoxy-6-nitro-2-piperidin-4-yl-isoindole-1,3-dione

ge n@?&téﬂq}PQH’édp}fe‘@ﬁﬁ’é’%‘ﬁli PTsE BYh ﬁ%&%’é‘ﬂaﬁéﬁ{(@mﬁf‘&r@AP‘m
inhgideentosmalidelry dmi3 1 ko Anpraeh) andi 2 aropsief ge@bilar indications
herseAY ntiallyf 'I;Re reaction mixture is stirred at room temperature for |h,

“hen gtr)%?ﬁmoéyanoborohydride (50.4 mg, 0.8 mmol) is added in one

port@b_ma{thdrﬁmmtiﬂgnmxtuimej i:sgtfme@efdm amy ad ditondic 8 miheFinebefore set
fort'i?, %Bﬂﬂ)'ﬂéﬁlg H%%%qwomﬁqugéﬂﬁgnq{s%@[W@ltﬁge%%ﬁ??%%thuf%Eijone Or more

followed br concentration in VOC110 to give an oily residue. This oil is
PhagRaGe atereRRE NSl BHHE™SThe organic extract is dried over

Na2$Qdnéitienedand canaentoatad: fiivalgehaivamategraphyeeibMadth a

in DCM) affords 5- i sopropoxy-2-(1-methyl-pipeyj di.n-4-y1)-6-n.i tro-i

o SR BITE! BT RSP A AR B AHPL e (5109 PohogliRgund ofthe

invéheqoroce dhaesapeenlishyngesonbednibnsngplent,; Steps 7 and 8) using the
product from Step 4 generates the title compound 5-
(5-Chloro-412-(propane-2-sulfonyl)-
phenylaminoprrimidin-2-ylamino)-6-i%]opropoxy-2-(1-methyl-piperidin-4-y
1)-isoindole-1,3- dione (176) as a yellow solid. 1H NMR 400 MHz
(DMSO-d6 with trace D20) 38.44 (s, 211), 8.39 (s, 1H), 7.87 (dd, 1H), 7.78
(dt, 1H), 7.45 (s, 1H), 7.41 (in, 1H), 4.91(m, 2H), 4.25(m, 2H), 3.51 (m,
3H), 3.10(m, 2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d, 6H), 1.13(d, 6H); MS
m/7 &27 (M+1)



Example 15 (2S, 4S)-44 6- { 5-Chloro-4-12-(propane-2-s
ulfonyl)-phenylaininol -pyrimidin-2-ylamino 1-5-

WOsHI9pH)I898/- 1-0x0-1,3-dihydro-isoindo1-2-y1)-pyrrolidine-2-caP§dXyi@0aiess304
amide (177) Step 1: (25, 4,5)-446-
5-Chloro-4-[2-(propane-2-sulfonyl1)-phenylamino]-pyrimidin-2-ylamino -
5-isopropoxy-t-oxo-1,3-dihydro-isoindo1-2-y1)-pyrrolidine-2-carboxylic
acid methyl ester 0 N OCH3 0 [0128] Following the procedures

pre¥1§¥§%9ee§P£'P&9pﬂ$?ﬁﬁ®P&%%éﬁ %ﬁﬂ&%@ﬁa@mm kiRt é’& ent for the

methyl ester in place of 4-amino-piper |ne 1-carboxylic acid tert-
treatgRsyt QjaviRRRtERN( 95 disyaguer condltlon in which ALK, FAK, ZAP-70 and/or IGF-1R

actl@—&hlgy@,ﬁ%@)@@mﬂ@ﬁ;ﬁwonyl) phenylaininoLpyrimidin-2- yl am i no

-5-1 sopropoxy-l-oxo-1,3-di hydro-i soindo1-2-y1)-pyrrolidi ne-2-carboxyl i ¢

acid hi¥hiiediad Asrdingd %1291"5 (AR SpappPsIng @ s stration, e.g.
coné&)nmw&mhmcpeﬁe&efmdmmummmﬁmrmwmwm EyiionicHrothe

Y AT D S RIS,

anydqéﬁaﬂ\r@wwmrwéwmmaes&nhdwrmmgﬁ (3 mL 21 mmol). The
resytting: SAIHATOIS BR84S IRIRVANLHTRE RN A0 RIS of the

After cooling to room temperature, the reaction mixture is concentrated in
mV%‘&bﬂba%%aﬂfiaﬂr?cf‘ﬂﬁ%ﬁ@ﬁfﬁ?ﬁ?é&‘3& (S NiasbsingRieing useful in
anye)ﬁtm:tﬁdmulhlrDﬁwhtfﬁheserg@fhmammefsrare dried over Na2S04,

fil te g Conr%entré (g r(]e\llriav%u lon a ufac ure of medicament for the

4S)- Fbs{ -&nlor6-a4 propane -su onyi)mp eny aminoL pyrimidin-2-yla
treqmﬁ@gcg.}pg@mm)gf 3 dsagse g]:@qthym‘gatg@mkljh@.ltlon of the anaplastic lymphoma
kin¥sb)-pyrrolidine-2-carboxylic acid amide (177) as a yellow solid. 1H NMR

400 MHz (DMSO-d6 with trace D20) 8 8.47(d, 1H), 8.25 (s, 1H2 8.07 (s,

1H)? 78 ‘Cé‘dacfﬂr)dl?gég (@, vilhgyein Se isepps “7’ Eﬁ?&atﬁlﬁs %1?'1 ?ﬂfr%?naplasuc
larg. 431(5¢hphbi a3 - Glmdgklﬁ s3yAdpliom A1 )n BadnbiiotH)yd a3 dsinstitjymors,

C) 1.10 d 6H); MS ink 628 (M-k1). Example 16

neuéoé%?g(}%l%inffﬁé Aas Ime yfamlno -cyclohexyl)-2-isopropoxv-5-methyl-ph
envalNze uge f(méenaéoz&)lﬂfdﬂmvlpr@mﬂmc@wnmﬂneoz Aptimineu(zally

accbpBbNHaR O iebnd of fledigasiaico[4.5]dec-7- en -8-yl
trifluoromethanesulfonate 0 0=S\ F- -7(0 F F [0130] A solution of 0.5 M

KHIIbS el e rraimentnf mfisetiediteasryaissninbirigen of the

anapléstiiaxappookikblaecaspdiane a(lh&ﬁsmmlébt&nﬂom anaplastic large-cell lymphoma,
nyltrifluoromethapesulfonimi 34 m |n dr )
SR L R SR Al e
neoqlﬁ@hcld@davmhcm@‘lmmmmmglﬂethifpetuhenamndndné@i aitipMyScdhe
mvéfﬂ%h‘(‘ﬁoﬁf}l‘ﬁrﬁﬂgeﬁt icaflash garematagearity (hexane/EtOAc 90:10),
1,4-dioxaspiro[4.5]dec-7-en-8- yltrifluoromethanesulfonate is isolated: 1H
NMR (CDC13 400 MHz) 8 5.66 (m 1H) 3.98 (m 4H), 2.53 (m, 21i), 2.40

[0053] In general, compounds of the invention will be administered in therapeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly or in
combination with one or more therapeutic agents. A therapeutically effective amount may vary
widely depending on the severity of the disease, the age and relative health of the subject, the
potency of the compound used and other factors known to those of ordinary skill in the art. For

example, for the treatment of neoplastic diseases and immune system disorders, the required
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Step 2:
8-(5-isopropoxy-2-methyl-4-nitropheny1)-1,4-dioxaspiro[4.5]dec-7-ene

WORP8s)R#Hrred solution of the 1,4-dioxaspiro[4.5]dec-7-en-8-HET/US2007/085304
trifluoromethanesulfonate (0.03 mmol) and
2-(5-isopropoxy-2-methy1-4-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (Intermediate 5, 0.04 mmol) in THF (3 mL), containing
[Pd(PPI23)4] (0.013 mmol) and K3PO4H20 (0.045 nuuol), is heated to

dosggec\x}i'ﬁ] gl%{) K th%&@lé‘ YRe ﬁ’lf(-)t s m%ﬁiwﬂigﬂlﬁﬁefﬁggcular condition to be
chromatography (hexane/EtOAc 4:1),

treagedmuddhesibissldeshssthy 1-4-nitrophenyl)- 1,4-dioxaspiro[4.5]dec-7-ene is
@05 H odderh NMBHEGHRIS 1Ru O MHRD oo d B82S oBtithel SR (Smidally Acily
?m IN), 4.65 (m, IN), 4.04 (m. 4H), 2.47 (m, 4H), 2.27 (s, 3H), 1.89 (t, 2H),

dos g§§%fr%1ﬁ)ab% %9 5(_3 al:\;%l&&%) (Hg_,{_l% P?@{%‘B’?_{elght’ or partictlarly, from about
0.03 B2 IS opripqey Bhdgethight4-AitiopieeayYoyigl dbexgaSiethe nage [0IBRANA, e.g.

lution qf . . .
hor s WEFe in e sanec from about 05 e 15 4pop 000 e, S Mg pasiculrly, from
abo(@ Q- Tingdh) IhoRtS PRIMEF TrACAIRET IIPTIRyerady foY, exasiinte dnat viststhdoses up to
fouf@IRRE I oK RARMSATGL MOEkuR ABch slliEAfIark SHIONAIRGHARBY comprise
(hexane/EtOAc 4:1), ,4-(5-g$gropoxy-2-met y1-
frons ¢herb hNs ArAhisIsdi hne is obtained. 1H NMR (CDC13, 400 MHz)
BOESE (ondddinGs&T (s thvBntbhod Snfin bd kndh BR(¢d ,ad phadndde (iica EymadsBions by
(in, 4H), 2.27 (s,.3H), 1.37 (d. 6H). Sy%ES+ - 290.13 (M+1)+. 4
any e e R R et s SRS B
cap@ﬂes[(p@g@}er@ila, edutivheform of injectable solutions or suspensions; or topically, e.g.,

in tﬂé@ﬁ%f%ﬁ@ﬁé’,‘éém eiveAenireRARRYDEXEIneX 3-SBORRI (Ol fBmO!) and

dinaethylamine (0.11 mmol) in 2 mL of 1,2-ditholoroethane, is added =
[R029 P marBlicah P RRESIHRBIEI R5 S 1A SRIMPOHAE CECRIRs AR ion in free
foristisred BpHaamctamparaitue fad thh doris. i A s ootk pran ek stieeoflash
haChroreT{ll?itc%gra&:rgX %fez (%lZ/é\/l 89 Clﬁh? :r]i m anufactured in a conventional manner
P ﬁ%%c-lsopro%oxyf-methyliﬂ-in|tropﬁeny?[)5-lf\?,ﬁ-3lrne%ylccl:ycﬁ)%ex-él-enam|n
by euisinshizimadhtivis (@8nY; shvmieypphB8tapesprocesses. For example,
pha%ﬁ%égﬂﬁﬁwﬂnwﬁ@ﬁm}mga%ﬂﬁ%ﬁﬂ%fé'm&qwQs%ociati@r;%ﬂh at

To a solution of . . . .
least qBeiRRHIBIERSL ATSERIAPIE SHEFSp REMMIINTRY FTBIRY RS BHdR epnventional
maﬁmﬁlmibmﬁ‘b(ﬁlg\ﬁill[fﬂ@bﬁﬁlrﬂ_ﬁcﬁﬂti@tﬂlMMbbt%Eddﬂ&ﬁﬂ/ﬂlﬁ5ﬂm gJdin@Rage forms for
ora 8 TG SHSPENSIONS e HOdet 3,24 HPLORBN e Bl
subgtiingethylamino)cyclohexyl)-2-isopropoxy-5-methylaniline is obtained. MS
(6637} 10 284 @t QMitibht: RIPR Amd0diRhFHINIREHE R OGRENE of the active
~ previously described (Example 7, Step 4) using the product from Step 5
1ng§é1ﬁ@|ta1t1éc‘shﬂifégiﬂgmmﬁ{dhspersmns, such as 1sotonic aqueous solutions. In the case

of 15ophloia bbdlgb{dsimainplamnocyaiobexgidzent alone or together with a carrier
[sopropoxy-5-methyl-phenyll-N4.12-(propane-2-sulfony1)-phenyll-pyrimidin.

R PN G A L

conipd}j t@7ava Be(srerilizgd AeBs7cBBt(in adjdyaitsd Guch, B2ptierc Plitlg, B6180HZDY, wetting

or éﬁlul’g@in%' ‘Qérlllts@@oﬂﬂio:ll oi?h'gngé, S?c@ts(ﬁ%r lvl;hgé)tﬁ%éém)ﬁ% s(s%'rg!ﬂl)d/or
2.17-2.22 (in, 4H), 1.64-2.01 (in, 8H), 1.25-1.32 (m, 12H); MS (ES+):

buffspy SeipbleRrestorssTERENAH MERAYIUNERI & fE MRireAtioHAYasdegorbic acid,

or fREibHRalRY stable bshowsiexemiatyacRMPRIRsohE of AR {didns Y Orurther
2008/073687PCT/US2007/085304 Table tructure Physical Data 1H

1
COTRPIAR AP NI CESRILS 2865 BT S rﬁili')t?mﬂ)igf%?: 1 (M+1)+.
N- oHNVCI
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likN HN 41 (2(5-chloro-2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yOphenylamino)pyrimidin-4-

WQRrMHMA3IpHenyl) (pyrrolidin-l-yl)methanone 2 oHNVCI * N HNPEAUS20(NY/985304
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-ylamino)-
N-cyclopentylbenzamide MS (ES): 577.2 (M+1)+. 3 NCI I* HNNN 0 soH _
0'.N2-(4-((1R,2S,4R)-2,4-bis(dimethylamino) cyclohexyl)-

e .

ooy A Al ety ey ralfons g o

solw&azzleomﬁ@svﬁ@:@wzwiimsmsosl?m@tm@mﬁi@@w Data in NMR

098 94 Pl A AR QoMU itk HiNComponed 8 L dINMN A7REQi0, or
semalI Sl)ﬁ’ltl!légié oils customary for injection purposes. Examples include liquid fatty acid esters
that contain as the acid component a long-chained fatty acid having from 8 to 22 carbon atoms,
or in some embodiments, from 12 to 22 carbon atoms. Suitable liquid fatty acid esters include
but are not limited to lauric acid, tridecylic acid, myristic acid, pentadecylic acid, palmitic acid,
margaric acid, stearic acid, arachidic acid, behenic acid or corresponding unsaturated acids, for
example oleic acid, elaidic acid, erucic acid, brassidic acid and linoleic acid, and if desired, may
contain antioxidants, for example vitamin E, 3-carotene or 3,5-di-tert-butyl-hydroxytoluene.
The alcohol component of these fatty acid esters may have six carbon atoms and may be
monovalent or polyvalent, for example a mono-, di- or trivalent, alcohol. Suitable alcohol
components include but are not limited to methanol, ethanol, propanol, butanol or pentanol or
isomers thereof; glycol and glycerol.

[0059] Other suitable fatty acid esters include but are not limited ethyl-oleate, isopropyl
myristate, isopropyl palmitate, LABRAFIL® M 2375, (polyoxyethylene glycerol),
LABRAFIL® M 1944 CS (unsaturated polyglycolized glycerides prepared by alcoholysis of
apricot kernel oil and comprising glycerides and polyethylene glycol ester), LABRASOL™
(saturated polyglycolized glycerides prepared by alcoholysis of TCM and comprising glycerides
and polyethylene glycol ester; all available from GaKefosse, France), and/or MIGLYOL® 812
(triglyceride of saturated fatty acids of chain length Cg to C;, from Hiils AG, Germany), and
vegetable oils such as cottonseed oil, almond oil, olive oil, castor oil, sesame oil, soybean oil, or
groundnut oil.

[0060] Pharmaceutical compositions for oral administration may be obtained, for example,
by combining the active ingredient with one or more solid carriers, and if desired, granulating a
resulting mixture, and processing the mixture or granules by the inclusion of additional
excipients, to form tablets or tablet cores.

[0061] Suitable carriers include but are not limited to fillers, such as sugars, for example
lactose, saccharose, mannitol or sorbitol, cellulose preparations, and/or calcium phosphates, for
example tricalcium phosphate or calcium hydrogen phosphate, and also binders, such as
starches, for example corn, wheat, rice or potato starch, methylcellulose, hydroxypropyl

methylcellulose, sodium carboxymethylcellulose, and/or polyvinylpyrrolidone, and/or, if
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[ "N,,,i N2-(4-((1R,25,4S)-2,4-bis(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylpheny1)-5-chloro-N4-(2-
WQidtsepeELIfonyl)phenyl)pyrimidine-2,4-diamine MS (ES'): 6 RS BYRAI7985304
5ANc...."."..ciso 1 HNNN 0=7=0 al IP OH 4011 N ..-..
2475-Ch10M-2-(44.(1s,4s)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenylamino) pyrimidin-4-
ylamino)-N,Ndimethylbenzenesulfonamide MS (ES+): 601.2 (M+1)+. 6

desl}lgd’&sﬁ‘?e%&% L\lll%%sst!ﬁa leﬁ))gx?es—r?l nﬁgﬂ'é]d starches, carboxymethyl starch, crosslinked
2475-Ch10M-2-(44.(1r,40-4-(dimet y‘lamlno cyclohexﬁi‘-
polyvigylmapides.hlethia sRdrnylansih )ypainideh-a sodium alginate. Additional

excpRminRNb rimeshyibenze aesuipRan oM iR ki A ZidVichik) tedOacid or
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400

saltm?ﬁm% g(ﬁésla&qaym C&H‘wﬁgrate, and/or polyethylene glycol, or derivatives

thereof.

[0062] Tablet cores may be provided with suitable, optionally enteric, coatings through the
use of, inter alia, concentrated sugar solutions which may comprise gum arable, talc,
polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings,
solutions of suitable cellulose preparations, such as acetylcellulose phthalate or
hydroxypropylmethylcellulose phthalate. Dyes or pigments may be added to the tablets or tablet
coatings, for example for identification purposes or to indicate different doses of active
ingredient.

[0063] Pharmaceutical compositions for oral administration may also include hard capsules
comprising gelatin or soft-sealed capsules comprising gelatin and a plasticizer, such as glycerol
or sorbitol. The hard capsules may contain the active ingredient in the form of granules, for
example in admixture with fillers, such as corn starch, binders, and/or glidants, such as talc or
magnesium stearate, and optionally stabilizers. In soft capsules, the active ingredient may be
dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil or liquid
polyethylene glycols or fatty acid esters of ethylene or propylene glycol, to which stabilizers and
detergents, for example of the polyoxyethylene sorbitan fatty acid ester type, may also be added.

[0064] Pharmaceutical compositions suitable for rectal administration are, for example,
suppositories comprising a combination of the active ingredient and a suppository base. Suitable
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons,
polyethylene glycols or higher alkanols.

[0065] Pharmaceutical compositions suitable for parenteral administration may comprise
aqueous solutions of an active ingredient in water-soluble form, for example of a water-soluble
salt, or aqueous injection suspensions that contain viscosity-increasing substances, for example
sodium carboxymethylcellulose, sorbitol and/or dextran, and, if desired, stabilizers. The active
ingredient, optionally together with excipients, can also be in the form of a lyophilizate and can
be made into a solution before parenteral administration by the addition of suitable solvents.

Solutions such as are used, for example, for parenteral administration can also be employed as
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01-1N-4/Cl 4. N HN a 0 HN--0, 245
-chloro-2-(2-isopropoxy-5-methy1-4-(1-
WorREHHABIGETIdin-4-yOphenylamino)pyrimidin-4-ylamino)- PCT/US2007/085304
N-cyclobutylbenzamide MS (ES+): 563.1 (M+1)+. 8 N- HN\GI / lik N HN 4
0 1E13 azetidin-1-y1(245-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yflphenylamino)pyrimidin-4- ylamino)phenyl)methanone
MS (ES'): 549.1 (M+1)+. HNNN 0=-=0 0 siki /N.,,, IPH\_-/ Sl
infl%igﬁlg({ﬁﬂggs'.(%grﬂ% Ond(dlimed Xg%?é@i)e) %é{?&?n%%l}é%sually carried out under
|sopropoxy-5-methya[pP1enyI -N4-(2- pyrrg idin-1-
stergAe Grretiypphen A fh§rithiegn e agBls i HEOMSRES: Pre2dis2 i e sealipgpf the
conf@id¥-HNN1111111ffil H IC) 1a0=8=0 1

[0066] The compounds of the invention may be administered as the sole active ingredient, or
together with other drugs useful against neoplastic diseases or useful in immunomodulating
regimens. For example, the compounds of the invention may be used in accordance with the
invention in combination with pharmaceutical compositions effective in various diseases as
described above, e.g. with cyclophosphamide, 5-fluorouracil, fludarabine, gemcitabine,
cisplatinum, carboplatin, vincristine, vinblastine, etoposide, irinotecan, paclitaxel, docetaxel,
rituxan, doxorubicine, gefitinib, or imatinib; or also with cyclosporins, rapamycins, ascomycins
or their immunosuppressive analogs, e.g. cyclosporin A, cyclosporin G, FK-506, sirolimus or
everolimus, corticosteroids, e.g. prednisone, cyclophosphamide, azathioprene, methotrexate,
gold salts, sulfasalazine, antimalarials, brequinar, leflunomide, mizoribine, mycophenolic acid,
mycophenolate, mofetil, 15-deoxyspergualine, immuno-suppressive monoclonal antibodies, e.g.
monoclonal antibodies to leukocyte receptors, e.g. MHC, CD2, CD3, CD4, CD7, CD25, CD28, 1
CD40, CD45, CD58, CD80, CD86, CD152, CD137, CD154, ICOS, LFA-1, VLA-4 or their
ligands, or other immunomodulatory compounds, e.g. CTLA41g.

[0067] The invention also provides for a pharmaceutical combinations, e.g. a kit, comprising
a) a first agent which is a compound of the invention as disclosed herein, in free form or in
pharmaceutically acceptable salt form, and b) at least one co-agent. The kit can comprise

instructions for its administration.

Processes for Making Compounds of the Invention

[0068] Compounds of Formula (1) may be prepared following Reaction Scheme I, in which

each substituent is as defined in the Summary of the Invention:

R7
| R
RA__A RO R2 |
2 < a2 3
i I A2 7 RNy AN
. Z | RLA l\‘ \A4'A\R9 (RY,—= | [\‘ I I
(R L X \N)\ A,
N “cl R0 N N R
N R® 7) | | o
RS R Re RO R

Reaction Scheme |
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/ NiN 1101 ,.N., 5-chloro-N2-(4-((Is,4s)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenyl)-N4-(2-(pyrrolidin-1-

WQREF3#5henyl) pyrimidine-2,4-diamine MS (ES+): 627.2 (MBATAUSIFH085304
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 11 HNNN 1110 0- =0 IPH .",,N ....,
N2-(4-(0r,40-4-(dimethylamino)cyclohexyl)-2-
isopropoxy-5-methylpheny1)-N442-0sopropylsulfonyl)

&B%%'k%&%@%y&m%ﬂﬁr& fl)' %M@? M§e£5§d+l%/ ?ga%tﬁlg\g ggl)ri'i)mi]r% of formula
NNN 1110H-=01P ."-N....., N2-(4-O]?]
(6) svitb p aqERAEf pbkmg ey Ol omEigpepence of palladium catalyst (for example palladium

acelaRPIRPEXY R MeayiInRe N InD i ALriseRraryIsMIfREYANG base (for example cesium
henyl)-5-methylpyrimidine-2,4-diamine MS (ES+): 580.8 (M+1)+. 13 1 H

carﬁﬂqﬁfﬁ glbd 'ihﬁh}(?génﬁ fg'ntable solvent (for example, THF, and the'like).” The reaction
proceeds in a temperature range of about 70°C to about 180°C and can take 10 min. to 8 hours to
complete.

[0070] Alternatively, a compound of Formula (1) may be synthesized by reacting a
compound of formula (6) with a compound of formula (7) in the presence of acid (for example
HCI, TsOH and the like), in a suitable solvent (for example, 2-propanol, and the like). The

reaction proceeds in a temperature range of about 70°C to about 150°C and can take up to 12

hours to complete.

Additional Processes for Making Compounds of the Invention

[0071] The compounds of the invention, including their salts, are also obtainable in the form
of hydrates, or their crystals may include for example the solvent used for crystallization
(present as solvates). Salts can usually be converted to compounds in free form, e.g., by treating
with suitable basic agents, for example with alkali metal carbonates, alkali metal hydrogen
carbonates, or alkali metal hydroxides, such as potassium carbonate or sodium hydroxide. In
view of the close relationship between the novel compounds in free form and those in the form
of their salts, including those salts that may be used as intermediates, for example in the
purification or identification of the novel compounds, any reference to the free compounds
hereinbefore and hereinafter is to be understood as referring also to the corresponding salts, as
appropriate.

[0072] Salts of the inventive compounds with a salt-forming group may be prepared in a
manner known per se. Acid addition salts of compounds of Formula (1), (2), (3A), (3B), (4A),
(4B) or (5) may thus be obtained by treatment with an acid or with a suitable anion exchange
reagent. Pharmaceutically acceptable salts of the compounds of the invention may be formed,
for example, as acid addition salts, with organic or inorganic acids, from compounds of Formula
(1), (2), (3A), (3B), (4A), (4B) or (5) with a basic nitrogen atom.

[0073] Suitable inorganic acids include, but are not limited to, halogen acids, such as
hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids include, but are not

limited to, carboxylic, phosphoric, sulfonic or sulfamic acids, for example acetic acid, propionic
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2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yflphenylamino)pyrimidin-4-ylamino)-
WoRMEHGHSbylbenzamide MS (ES+): 549.1 (M+1)+. WO PCT/US2007/085304
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 14 N.,..."-01 " ,J.;... HNNN 11111"H O
400N LII (2(5-chloro-2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yOphenylamino)pyrimidin-4-

acid BRSPS RIRSE N ¥R RENARN S MSHERY 3073 (M Biah® K1Y
IS NNN 0=S=HH

Sucf%@ﬁl&‘@mﬂégﬁzﬁrgﬁW%EWW%@%‘@&W@Zmahc acid, tartaric acid, citric
aci¥f o@D YL MN4aC2-fisoRFanid sl oy ipher Ry RSN E2AHARBUPR MR acid,
me&%\?rge:llgg%c]id(,hél;c%gﬁéx]é%egell\rlbiolggﬁlc 'gl'c]fa:’ildl\larl}llérll\tlaggzeﬂl%x%l:ilé acid, benzoic acid,
salicylic acid, 4 aminosalicylic acid, phthalic acid, phenylacetic acid, mandelic acid, cinnamic
acid, methane-or ethane-sulfonic acid, 2-hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid,
benzenesulfonic acid, 2-naphthalenesulfonic acid, 1,5-naphthalene-disuifonic acid, 2-, 3-or 4
methylbenzenesulfonic acid, methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N
cyclohexylsulfamic acid, N-methyl-, N-ethyl-or N-propyl-sulfamic acid, or other organic
protonic acids, such as ascorbic acid.

[0074] For isolation or purification purposes, it is also possible to use pharmaceutically
unacceptable salts, for example picrates or perchlorates. For therapeutic use, only
pharmaceutically acceptable salts or free compounds are employed (where applicable in the
form of pharmaceutical preparations).

[0075] Compounds of the invention in unoxidized form may be prepared from N-oxides of
compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in a suitable inert organic solvent (e.g. acetonitrile, ethanol, aqueous
dioxane, or the like) at 0 to 80°C.

[0076] Prodrug derivatives of the compounds of the invention may be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier et al., (1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs may be prepared by reacting a non-derivatized compound of the invention with a
suitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbanochloridate, para-nitrophenyl
carbonate, or the like).

[0077] Protected derivatives of the compounds of the invention may be made by means
known to those of ordinary skill in the art. A detailed description of techniques applicable to the
creation of protecting groups and their removal may be found in T. W. Greene, “Protecting
Groups in Organic Chemistry”, 3 edition, John Wiley and Sons, Inc., 1999.

[0078] Compounds of the invention may be prepared as their individual stereoisomers by
reacting a racemic mixture of the compound with an optically active resolving agent to form a

pair of diastereoisomeric compounds, separating the diastereomers and recovering the optically
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(R)-5-ehloro-N2-(2-isopropoxy-5-mediy1-4-(piperidin-2-

yflpheny1)-N4-(2-(isopropylsulfonyl)phenyl) pyrimidine2,4-diamine MS
WQR$/HE8e81 (M+1)+. 17 \i-N- oHN-(k /Cl aHN a oc". . iN\ N-7P(E[E 2894485304

5-Chloro-N2-12-isopropoxy-5 -methy1-414-(4-

methyl-piperazin-I-yl)-eyelohexy I]-pheny | } -N4-[2-

(propane-2-sulfonyl)-phenyThpyrimidine-2,4-diamine 1HNMR (CD30D,

400 MHz) 6 8.348.37 (m, 1H), 8.17 (s, 1H), 7.89-7.96 (M, 11-1), 7.64-7.71

purgr&nlthlgmﬁe%@ Tzé&%lg%x?&)en%ﬁ%&e?@n( %b‘éa éd%ﬁ&?é@"c&fﬁ)en?d?é‘sé@menc

2.15-2.9
deripgyesshtiye (wmmwndv\@%wm%mwwsQm%@mﬁm&m@

cryBARERRAEALNMB A0 MBI URABHRTMS (RIAIA . melin
PO AN B LN AR S eparaed b akin

adv)}mygh)dsfethyﬂaﬂtssomﬂ@pﬁw SFheetiayleploanyt dalbe separated by fractionated

cryi% E"&P nghéo 1:%@ Er 4%y or I-%/ S]ééy Idlp gs?%iﬂl ﬂE%ec'brg !)\Ias IcDTl{p %%rences

4 7 7--7 74
in S@hl,blll"ﬂ, ﬁ]ngoptgill(ymum@tggnprggtmp Iepq))’vqr_@@_zl%)g w1th the resolving agent,

by any practical means that would not result in racemization. A more detailed description of the
techniques applicable to the resolution of stereoisomers of compounds from their racemic
mixture may be found in Jean Jacques, Andre Collet, Samuel H. Wilen, “Enantiomers,
Racemates and Resolutions”, John Wiley And Sons, Inc., 1981.

[0079] In summary, the compounds of the invention may be made by a process, which

involves:

(a) that of Reaction Scheme I; and

(b) optionally converting a compound of the invention into a pharmaceutically
acceptable salt;

(c) optionally converting a salt form of a compound of the invention to a non-salt form;

(d) optionally converting an unoxidized form of a compound of the invention into a
pharmaceutically acceptable N-oxide;

(e) optionally converting an N-oxide form of a compound of the invention to its
unoxidized form;

(f) optionally resolving an individual isomer of a compound of the invention from a
mixture of isomers;

(g) optionally converting a non-derivatized compound of the invention into a
pharmaceutically acceptable prodrug derivative; and

(h) optionally converting a prodrug derivative of a compound of the invention to its non-
derivatized form.

[0080] Insofar as the production of the starting materials is not particularly described, the
compounds are known or can be prepared analogously to methods known in the art or as
disclosed in the Examples hereinafter. One of skill in the art will appreciate that the above
transformations are only representative of methods for preparation of the compounds of the

present invention, and that other well known methods can similarly be used. The present
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(m, IF), 3.30-3.60 (in. 5H), 3.01 (S. 6H). 2.81-2.84 (n. 1H), 1.25-2.30 (in,
24H); MS (ES): 643.3 (M+1)+. 19 1)-N oHN-(VCI N ItHN os. HN-C) 0 /I
W@ 2950%7#6PG-4-[2-(propane-2-sulfony1)-phenylamino]- PCT/US2007/085304
pyrimidin-2-ylamino}-4-isopropoxy-N-methyl-2-[4-(4- methyl-piperazin- |
-y1)-cyclonex-1-enyl]-benzamide Il NMR (CD30D. 400 MHz) 6 8.51- 8.56
(t, 1H). 8.41 (s. 1H), 8.19 (s. 1H), 7.86-7.89 (m, 1H). 7.54--7.58 (n, IF),
7.27-7.31 (n, 11-1), 6.97-7.00 On, 11-1), 4.77-4.84 (in, 1H), 2.66-3.32 (n,
mvé}ﬁlé)l 1'1%%1%1295;45? ill{?t@ &SE&%@&%@&M?& ﬁ«% Ind BHR NG einustrate
A HN O 414-(3-{5-Chloro-412-(propane-2-sulforiy 1)-
the BFRPITALATI D hSyIamRABISPBIGABIBLISBpropoxy-2-
methyl- phenyl) cyclohexylLpiperazin-2-one 'H NMR (CD10D. 400 MHz)
21 £3,.1H), 7.98-8.00 (m, tH), 7.69-7.73 (in, 1H),
“01 (d, 1H), 4.60-4.66 (m, IF), 3.99 (s, 2H).

3.36-3.62 ON 6H), 1.65-2.42 (in, 12H), 1.24- 131 (n, 12H); MS (ES+):
655.3 (M+1 )+- 21 OHNL N HN pgriediate 1

2-chloro-N-(2-(iso-propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine

Y’%O
o)

[0081] To a suspension of 730 mg of NaH in a mixture of DMF/DMSO (25/2.5 ml) is added
drop-wise at 0°C, 2.53 g (12.69 mmol) of 2-(iso-propylsulfonyl)benzenamine in DMF/DMSO
(10 ml, ratio 9/1). The solution is stirred 30 minutes at 0°C and 4.11 g (25.3 mmol, 2 eq.) of 2,4-
dichloro-5-methylpyrimidine diluted in 10 ml of DMF/DMSO (ratio: 9/1) is added dropwise.
The solution is warmed-up to room temperature and stirred overnight. After work-up, the crude

product is directly crystallized from cold CHsCN in several batches to afford 2-chloro-N-(2-(iso-

propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine as pale creamy colored crystals: ESMS m/z
326.1 (M + H").

Intermediate 2

Synthesis of 2,5-dichloro-N-(2-(iso-propylsulfonyl)phenyl)pyrimidin-4-amine

L)

uo

[0082] Using the same procedure described for the synthesis of 2-chloro-N-(2-(iso-
propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine, 2,5-dichloro-N-(2-(iso-

Isulfonyl)phenyl)pyrimidin-4-amine is isolated as a creamy colored solid: ESMS m/z 346.0

(M + H.

Intermediate 3

2-chloro-4-fluoro-5-nitrotoluene
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-N \ 5-Chloro-N21444-dimethylamino-cyclohexyl)-2-
isopropoxy-5-methyl-phenyl]-N4-[2-(propane-2-
WQaRsR78%S5henyl]-pyrimidine-2,4-diamine FFINMR (CD;OD. &S0TWREHPE 085304
8.36- 8.38 (d, IF), 8.20 (s, 1H), 7.97-7.99 (in, 1H), 7.69-7.73 (m. 1H),
7.46--7.52 (n, 2H), 6.89-7.02 (d, 1H), 4.60-4.66 On, 1H), 3.37-3.39 (M.
1H), 3.00 (s. 3H). 2.90 (s, 3H). 2.17-2.22 (n. 4H), 1.64-2.01 (in, 8H),
1.25-1.32 (n, 12H): MS (ES): 600.3 (M+0+. WO
2008/073687PCT/US2007/085304 Stgdcture Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 22 \E @HN-(VI N HN 1H NMR
(CD30D, 400 MHz) 6 8.328.34 (d, 1 22 (s, 1H). 7.98-8.00 (n, 11-1),
7.69-7.73 (in, 1H), 7.49--7.53 (in ~7.40-7.41 (d, 1H), 6.91-7.02 (d,
IF), 4.61-4.66 (in. 1H), 3.36-3.40 -NHdjn, 1H), 2.74-2.78 (d, 3H),
2.17-2.28 (m, 4H), 1.64-2.03 (in, 8H), 1.24-1.31
B8] ofie- MR isoproli By <8-mathyd-2-¢Ulore thillamiedsene in 250 ml of
cont¥fit &h&f(}@)s@“rw&hé\&”p%%&ﬁ{%@ﬁ‘s % %JH%M)QJ?W&g at 0°C (addition of the

pyrimidine-2 4-d|am|ne
whole amount of KNOj is finished in about 1 hour). The reddish mixture is slowly warmed-up at

room temperature overnight and quenched over crushed ice and extracted with EtOAc. The
organic layers are combined, dried over MgSQ, and concentrated. The crude oil is then purified
over a large silica plug (eluent: 97/3 hexanes/EtOAc) to afford 2-chloro-4-fluoro-5-nitrotoluene
as a pale yellow oil that solidifies upon standing. "H NMR (CDCl3, 400 Mz): 7.97 (d, J = 8.0 Hz,
1H), 7.32 (d, /=10.4 Hz, 1H), 2.43 (s, 3H).

Intermediate 4

2-chloro-4-isopropoxy-5-nitrotoluene

S

[0084] To a solution of 25 g (0.131 mol) of 2-chloro-4-fluoro-5-nitrotoluene in 250 ml of 2-

propanol is added 208 g (0.659 mol, 5 eq.) of Cs,CO3. The mixture is stirred at 60°C overnight
and most of the 2-propanol is evaporated under reduced pressure. Water is added and the
solution is extracted with EtOAc. The organic layers are combined, dried over MgSQy,
concentrated and the crude product filtrated over a silica plug (eluent: 95/5 hexanes/EtOAc) to

afford 2-chloro-4-isopropoxy-5-nitrotoluene as a pale yellow fluffy solid.

Intermediate 5

2-methyl-4-nitro-5-isopropoxy-phenylboronic acid pinacol ester
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(in, 12H); MS (ES): 586.2 (M+1)+. 23 ci., MS (ES): 645.2 (M+1)+ WI1 0
N 000,re 5-(4-(2-(isopropylsulfonyflphenylamino)-5-
WQ BRI Idin-2-ylamino)-4-isopropoxy-N-methyl-2- PCT/US2007/085304
(2-(4-methylpiperazin-1-yflethyl)benzunide 24 )-)4- 1H NMR (CD30D.
400 MHz) 6 8.36- OHN--01 N

[0085] A mixture of 5.09 g 2-chloro-4-isopropoxy-5-nitrotoluene (0.02216 mol), 6.20 g
(0.02437 mol) of pinacol diborane, 595 mg (0.00212 mol) of PCy3, 1.014 g (0.00108 mol) of
Pd,dba; and 3.16 g (0.0322 mol) of KOAc in 100 ml of dry dioxane is heated to 100°C
overnight. After cooling to RT, the dark solution is filtered over Celite and the solvent
evaporated under reduced pressure. The crude oil is purified with silica gel column

chromatography (eluent: 95/5 hexanes/EtOAc) to afford 2-methyl-4-nitro-5-isopropoxy-

phenylboronic acid pinacol ester as an oil that solidifies upon standing. "H NMR (CDCl3, 400
Mz): 7.51 (s, 1H), 7.44 (s, 1H), 4.70 (m, 1H), 2.48 (s, 3H), 1.36 (d, J =7.6 Hz, 6H), 1.35 (s,
12H).

Intermediate 6

4-Trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester

o}
o\\s,,
/

~o

F3C
®
N
O)\O)<
[0086] A solution of N-fert-Butoxycarbonyl-4-piperidone (10.17 g, 0.05 mol) in THF (100

mL) is added dropwise into a cooled (-78 °C), vigorously stirring solution of LDA (40 mL of 1.5
M solution in cyclohexanes, 0.06 mol) in THF (100 mL), under N,. The reaction mixture is left
at -78 °C for 30 min before adding a solution of phenyl trifluorosulfonimide (19.85 g, 0.055 mol)
in THF (50 mL). Then the reaction mixture is warmed to room temperature and stirred for 3 h.
The reaction is quenched at 0 °C with 100 mL of saturated aqueous NH4Cl and filtered through
Celite. The filtrate is added to 100 mL of EtOAc and the layers are separated. The organic layer
is washed with H,O, dried over MgSQO, and concentrated. The crude product is purified by silica

flash column chromatography (0-30% EtOAc in Hexanes as eluent and checked by TLC stained
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8.38 (d, tH). 8.20 (s, 1H). 7.97-7.99 aHN a (n, 1H), 7.69-7.73 (in, 1H),
7.45--7.52 o (m, 2H), 6.88-7.02 (d, 1H), 4.60-4.66 (n, 1H), 3.65-3.85 (in,
WRRMSABPSI 34 (in, 1H), 3.16-3.20 (m. 2H), 2.77-2.96 CI) (nPHY/US2007/085304

1.22-2.35 (in. 28H): MS (ES): 626.3 (M+1)+-
5-Chloro-N2-[2-isopropoxy-5-methy1-44-pyrrolidin-1-
yl-cyclohexyl)-phenyl]-N4-[2-(propane-2-sulfonyl)-
phenyl]-pyrimidine-2,4-diamine 25 11-1NMR (CD30D, 400 MHz) 6 8.36-

with r&fﬁ)@ng@ R BRPrAb (ot RrfillSrob N A SR Ak 51 il 78

pyridine-1-carboxylic acid tert-butyl ester as a yellow oil.

Intermediate 7

4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-3,6-dihydro-2H-pyridine- 1 -carboxylic acid

tert-butyl ester

NO,
O\I/
N

N
o)\oJ<

[0087] To a solution of 2-methyl-4-nitro-5-isopropoxy-phenylboronic acid pinacol ester
(2.04 g, 6.4 mmol) and 4-Trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine- 1-carboxylic
acid tert-butyl ester (3.2 g, 9.6 mmol) in 110 mL of DME/H,0 (10:1 V/V) is added Pd(PPh3),
(365 mg, 0.32 mmol) and Cs,CO; (4.2 g, 12.8 mmol). The reaction mixture is heated under N, at
80 °C overnight. After cooling to room temperature, the reaction is filtered through Celite and
the filtrate is diluted with 100 mL of EtOAc, sequentially washed with H,O, brine, and finally
concentrated in vacuo. The crude product is purified by silica gel flash chromatography (5%-
15% EtOAc in Hexanes as eluent) to afford 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-3,6-
dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester as a yellow oil. '"HNMR (CD;0D, 400
Mz): 7.59 (s, 1H), 6.96 (s, 1H), 5.67 (broad s, 1H), 4.73 (m, 1H), 4.06 (m, 2H), 3.65 (m, 2H),
2.37 (m, 2H), 2.25 (s, 3H), 1.50 (s, 9H), 1.33 (d, / = 6.0 Hz, 6H).

Intermediate 8

2-Chloro-4-isopropoxy-5-nitro-benzoic acid

o)

OZN:@\)kw
0 cl
A

[0088] A mixture of 2-chloro-4-fluoro-5-nitro-benzoic acid (5.0 g, 22.8 mmol) and cesium

carbonate (29.7 g, 91.1 mmol) in 2-propanol (100 mL) is heated at 50°C overnight. The solvent
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-7.54 (in. 2H), 6.90-7.02 (d, 1H), 4.60- 0* -(.-a 4.66 (n, 1H), 3.32-3.77

(in, 81-1), 2.90- 2.99 (in, 3H). 2.77-2.96 (n. 1H), 1.22- Jr' 2.33 (in, 24H):
WQRB0§033087644.3 (M+1)+. 5-Chloro-N2-(2-isopropoxy-4-{ PCT/US2007/085304

4-[(2-methoxy-ethyl)- methyl-amino]-cyclohexy 11-5-methyl-pheny I)-N4-

[2- (propane-2-sulfonyl)-phenyThpyrimidine-2.4-diamine WO

2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400

MHz (DMSO-d6) and/or MS (m/z) 26 4J- OHNVGI

is removed in vacuo and 100 mL of water is added. Concentrated aqueous HCl is added
dropwise to this solution at 0 °C until pH=2. The product precipitate which forms is isolated by

filtration, washed by water and dried under vacuum to give 2-chloro-4-isopropoxy-5-nitro-

benzoic acid.

Example 1
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy-2-

piperidin-4-yl-2,3-dihydro-isoindol-1-one (178)

NH
O ;

N

Q

Cl A N
I
N \N)\N
3=0 H H
A\Y ;
Y 5
Steps 1 and 2: 4-(2-Chloro-4-isopropoxy-5-nitro-benzoylamino)-piperidine-1-carboxylic acid
e
H
£

[0089] To a solution of 2-chloro-4-isopropoxy-5-nitro-benzoic acid (Intermediate 8, 10 g,
38.5 mmol) in DCM (200 mL) and DMF (1mL), is slowly added thionyl chloride (9.17 g, 77

tert-butyl ester

.Boc

mmol) via a syringe. The mixture is stirred for 3 hours, and is then concentrated to dryness. The
obtained white solid, 2-chloro-4-isopropoxy-5-nitro-benzoyl chloride, is dried under vacuum.

To a mixture of 4-amino-piperidine-1-carboxylic acid tert-butyl ester (1.44g, 7.2 mmol) and
triethylamine (3 mL, 21.6 mmol) in DCM (100 mL), is slowly added 2-chloro-4-isopropoxy-5-
nitro-benzoyl chloride (2g, 7.2 mmol) dissolved in DCM (10 mL) via syringe. The mixture is
stirred at room temperature for 3 hours, and then is concentrated. The obtained solid is dissolved
in ethyl acetate and is washed with water and brine respectively. After evaporation of the
solvent, the title compound is obtained as light yellow solid, and is directly used for the next step

without further purification.
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*N HN a 1H NMR CD-OD. 400 MHz 6 8.44- (i.) 8.46 (d, 1H), 8.25 (s, 1H),
8.13 (s, 1H), 7.94-7.96 (m, 1H), 7.64-7.67 (in, 11-1), /a. 7.42--7.46 (m,

WO RIBOTBYEE, 1H), 4.77- NH 0 4.83 (m, 1H), 3.48-3.54 (in, 8§ TAU32007/085304
3.35 (in, 1H), 3.06-3.10 (m, 213), 2.96 IN-\>\-N\ (s, 3H), 2.81-2.87 (m,
5H), 2.16-2.20 (in, 213), 1.27-1.39 (m, 1213); MS
5-{5-Chloro-412-(propane-2-sulfonyl)-phenylaminol-
pyrimidin-2-ylamino}-4-isopropoxy-N-methy1-243-(4-

Ste% g.t?{kgg%@g%@lﬁ?{@%&ﬁ?%W%Q&%ﬁiﬂﬁiﬂg)sﬁipgﬁﬁtﬁ*e(M&%ﬂ’éxﬁ% MR tert-butyl

ester
o /O\r Boc
O5N
2 N

H
PO

[0090] To a mixture of 4-(2-chloro-4-isopropoxy-5-nitro-benzoylamino)-piperidine-1-
carboxylic acid tert-butyl ester (7.2 mmol) obtained in the previous step, vinylboronic acid
dibutyl ester (1.72 g, 9.4 mmol) and sodium carbonate (5.34 g, 50.4 mmol) in THF/H,O (100/25
mL) is added dichlorobis(triphenylphospine) palladium (II) (442 mg, 5% mmol). The mixture is
purged with N, for 3 min and heated at 90°C under N, for overnight in a round bottom flask
equipped with a condenser. The mixture is cooled to room temperature and poured into
saturated aqueous ammonia chloride solution. The mixture is extracted with ethyl acetate (3 x
100 mL). The organic extracts are combined, washed with brine and concentrated. The crude
product is purified with silica gel column chromatography (40% ethyl acetate in hexanes) to
afford 4-(4-isopropoxy-5-nitro-2-vinyl-benzoylamino)-piperidine- 1-carboxylic acid tert-butyl

ester as white solid.

Steps 4, 5 and 6: 4-(5-Isopropoxy-6-nitro-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-1-

carboxylic acid tert-butyl ester

Boc

[0091] 4-(4-Isopropoxy-5-nitro-2-vinyl-benzoylamino)-piperidine- 1-carboxylic acid tert-
butyl ester obtained from previous step (1.9 g, 4.38mmol) is dissolved in DCM (100 mL) and is
cooled to -78 °C. O3 (g) is bubbled into the solution until the solution’s color turns blue/gray.
The solution is then purged with N» (g) until the blue color disappears. The solution is warmed

to room temperature and treated with triphenyl phosphine resin (5 g) pre-swelled in DCM (100
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NNN HH Oy 7.."0 5-chloro-N2-(4-((Is,4s)-4-(dimethylamino)

cyclohexyl)- 2-isopropoxy-5-methylpheny1)-N442-
WQidtsepeELIfonyl)phenyl)pyrimidine-2,4-diamine 28 CI,N a ROWE{30&)085304

558.2 (M+1)+. 11111P1111111111 NNN HH 1.--

mL). After 30 min, the mixture is filtered, the filtrate is concentrated, and the resulting residue
dissolved in DCM/TFA (100mL / 25 mL). To this mixture is added triethyl silane (4.6 mL, 17.5
mmol). The resulting mixture is stirred at room temperature overnight. The reaction mixture is
concentrated and re-dissolved in DCM. The DCM solution is washed with 1N aqueous HCI (3 x
20 mL). The combined aqueous layer is treated with conc. aqueous NaOH until pH =12. The
aqueous layer is extracted with ethyl acetate (3 x 30 mL). The combined organic layers are
washed with brine, and dried over sodium sulfate. A light yellow solid is obtained after
evaporation of the organic solvent.

[0092] The solid is dissolved in a mixture of methanol and triethylamine (100mL, 9:1 v/v).
To this mixture is added di-tert-butyl dicarbonate (680 mg, 3.1mmol). After stirring at 50 °C for
30 minutes, the mixture is concentrated and purified by silica gel flash column chromatography
(eluent: 40~50% ethyl acetate in hexanes) to afford 4-(5-Isopropoxy-6-nitro-1-oxo-1,3-dihydro-
isoindol-2-yl)-piperidine-1-carboxylic acid tert-butyl ester as a white solid. "H NMR (400 MHz,
CDCl3) § 8.19 (s, 1H), 7.11 (s, 1H), 4.74 (q, 1H), 4.45-4.38 (m, 1H), 4.35 (s, 2H), 2.90-2.80
(m, 2H), 1.85-1.81 (m, 2H), 1.66-1.63 (m, 2H), 1.48 (s, 9H), 1.42 (d, 6H).

Steps 7, 8 and 9

[0093] To a solution of 4-(5-isopropoxy-6-nitro-1-oxo-1,3-dihydro-isoindol-2-yl)-
piperidine-1-carboxylic acid tert-butyl ester from the previous step (850 mg, 2mmol) in
methanol, is added Pd/C (10% on carbon, 100 mg). The mixture is hydrogenated under 1 atm of
hydrogen gas. After 4 hours, the mixture is filtered and concentrated. The obtained aniline, as
yellow solid, is used for next step without additional purification. To a mixture of the crude
product (2 mmol) from previous step, (2,5-dichloro-pyrimidin-4-yl)-[2-(propane-2-sulfonyl)-
phenyl]-amine (Intermediate 2, 770mg, 2.2 mmol), cesium carbonate (1.3g, 4mmol), and
xantphos (115 mg, 0.2mmol) in THF (20 mL), is added palladium acetate (22mg, 5% mmol) in a
microwave tube. The mixture is purged with N, for 3 min. The sealed tube is heated at 150°C
for 20 min under microwave irradiation. The mixture is cooled, filtered and concentrated. The
residue is purified by silica gel flash column chromatography (eluent: 65% ethyl acetate in
hexanes) to afford a yellow solid. The solid is treated with DCM/TFA (1/1, 10mL) for 1 hour
followed by concentration under vacuum. Final purification using preparative RP LC-MS
affords 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino}-5-
isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol- 1-one (178) as a white solid. "H NMR (400
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5-chloro-N2-(2-isopropoxy-5-methy1-4-(piperidin-2-
yflpheny1)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine- 2,4-diamine 29
WOR200/MSYES): 558.2 (M+1)+. OHN-/CI N *HNa 0- 0 PCT/US2007/085304

MHz, CDCls) § 10.38 (s, 1H), 10.13 (s, 1H), 9.60-9.50 (br, 1H), 9.34-9.21 (br, 1H), 8.46 (d,
1H), 8.26 (s, 1H), 8.08 (s, 1H), 7.91 (dd, 1H), 7.71 (m, 1H), 7.34 (t, 1H), 7.03 (s, 1H), 4.30 (m,
1H), 4.53 (m, 1H), 4.33 (s, 2H), 3.62 (m, 2H), 3.21-3.09 (m, 3H), 2.31-2.21 (m, 2H), 2.09-2.05
(m, 2H), 1.41 (d, 6H), 2.30 (d, 6H); ESMS m/z 599.2 (M + H").

Example 2
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy-2-(1-

methyl-piperidin-4-v1)-2,3-dihydro-isoindol-1-one (181)

5

N

Ch oy,
|
N \N)\N
\rS\OH H O

Step 1: 5-Isopropoxy-2-(1-methyl-piperidin-4-yl)-6-nitro-indan-1-one

/
N

o)\

O,N
o)

N

[0094] To a solution of 5-isopropoxy-6-nitro-2-piperidin-4-yl-indan-1-one (Example 1, Step
5) in THF (5 mL) and methanol (5 mL) is added formaldehyde (104.2 uL, 1.39 mmol) and 10
drops of AcOH sequentially. The reaction mixture is stirred at room temperature for 1h, then
sodium cyanoborohydride (175.1 mg, 2.78 mmol) is added in one portion, and the reaction is
stirred for an additional 30 min. The reaction is quenched by saturated aqueous NH4Cl and
concentrated in vacuo to give an oily residue. This oil is partitioned between EtOAc and brine,
the organic extract is dried over Na,SQy, filtered and concentrated under vacuum. Silica gel
chromatography (5% MeOH in DCM) affords 5-isopropoxy-2-(1-methyl-piperidin-4-yl)-6-nitro-
indan-1-one; MS m/z 333.2 (M+1).
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NH\ 5-chloro-N2-(2-isopropoxy-4-methy1-5-(piperidin-4-
yflpheny1)-N4-(2-(isopropylsulfonyl)phenyl) pyrimidine- 2,4-diamine WO
WO RU8/0723887PCT/US2007/085304 Structure Physical Data PLTYRAOZ085304

MHz (DMSO-d6) and/or MS (m/z) 30 N- OHNVCI It N HN a din-4- MS
(ES): 601.2 (M+1)+. NH 0 5-chloro-N242-isopropoxy-4-methy1-5-(pipe
Apheny1)-N4-(2(rnolphohnosulfonamido) phenyl)pyrimidine-2,4-diamine
31 OHNVCI I*HN a O H iNH

Steps 2 and 3

[0095] Following the procedures previously described (Example 1, Steps 7 and 8) using the
product from Step 1 generates the title compound 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy-2-(1-methyl-piperidin-4-yl)-2,3-dihydro-
isoindol-1-one (181) as a white solid. 'H NMR 400 MHz (DMSO-dg with trace D,0) & 8.46 (d,
1H), 8.35 (s, 1H), 8.09(s, 1H), 7.82(d, 1H), 7.74(t, 1H), 7.36(t,1H), 7.33(s, 1H), 4.75 (m, 1H),
4.41(s, 2H), 4,29(m, 1H), 3.65(m, 2H), 3.44(m, 1H), 3.17(t, 2H), 2,79(s, 3H), 2.07(m, 2H),
1,98(d, 2H), 1.28(d, 6H), 1.14(d, 6H); MS m/z 613 (M+1).

Example 3
5—Methv1—N2— [4—methv1—5—(1—methvl—1H—pvrazol—4—vl)—2—(piperidin—4—vloxv)—phenvl]—N4— [2-

(propane-2-sulfonyl)-phenyl]-pyrimidine-2.4-diamine (35)

H
Y C
N \N)\NH
o=s=0" o
N ]
N
/

Step 1: 4-(4-Chloro-5-methyl-2-nitro-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester

cl

O,N’ i

0
T

[0096] To a mixture of 4-Chloro-5-methyl-2-nitro-phenol (3.752 g, 20.0 mmol), 4-Hydroxy-

Boc

piperidine-1-carboxylic acid tert-butyl ester (4.83 g, 24 mmol), and triphenylphosphine (6.23 g,
24 mmol) in 75 mL THF is added diisopropyl asodicarboxylate (4.73 mL, 245 mmol) in several
portions at 22 °C for 1 h. The reaction is stirred at the same temperature for an additional 2 hrs.
The reaction mixture is concentrated in vacuo. The residue is taken up in 50 mL ether, and let

stand at 22 °C for 14 hrs. The resulting crystals are removed by filtration. The filtrate is
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2-(2-(2-isopropoxy-4-methy1-5-(piperidin-4-

yhphenylamino)-5-chloropyTimidin-4-ylamino)-Nisopropylbenzamide MS
WQRYB/E3P83 (M+1)+. 32 N--NN HH -0 i- PCT/US2007/085304

5-chloro-N2-(4-(Or,40-4-(dimethylamino)

isopropoxy-5-methylpheny1)-N4-0-

(isopropylsulfonyOphenyOpyrimidine-2,4-diamine | N. cyclohexy 0-2- MS

(ES): 600.3 (M+1)+. 33 0 ci, 1,00 NNN HH Oro

con%e(ﬁ QF8 %g%ulg OEHKP!%Q)&{ stgﬁ;lf%%@éer 5 )Jréﬁ(gd'&Oz column (ISCO) using a

methylpiperazin-I-yOcyclohexyl)pheny
gragigphvd YL YIIDA aEsDISy FftNes 2R MR EMMS g B S5 @Pera {vnethl-2-

mtrW@e%@QW%?&@ﬁYlﬁ%ﬁTJ MR RPRAMbupilesier & RRxsicabRaiacdid HIMR1s

(ES+) O (ﬁ/PH'\ﬁS%&S)) a3n9%/?r(MSa(+m/z) 34 41 40 ay:40 NNN HH Or.,..0

Step 2: 4-[5-Methyl-4-(1-methyl- 1H-pyrazol-4-yl)-2-nitro-phenoxy]-piperidine-1-carboxylic

acid tert-butyl ester

O
N<
Boc

[0097] A mixture of 4-(4-Chloro-5-methyl-2-nitro-phenoxy)-piperidine- 1-carboxylic acid
tert-butyl ester from the previous step (375.8 mg, 1.01 mmol), 1-Methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (Boron Molecular, 224.4 mg 1.08 mmol), potassium
phosphate tribasic monohydrate (392 mg), Pd,(dba); (45 mg), and dicyclophosphinobiphenyl
(43 mg) in 4 mL of 1,4-dioxane/H,0 (3/1) is heated in a sealed tube at 150 °C for 20 min under
microwave radiation. The reaction mixture is filtered through a small plug of Celite, dried over
Na,SOy4 and concentrated. The residue is purified using a SiO, column (ISCO), affording 4-[5-
Methyl-4-(1-methyl-1H-pyrazol-4-yl)-2-nitro-phenoxy]-piperidine- 1-carboxylic acid tert-butyl
ester. MS (ES+); 417.3 (MH+), 439.2 (MNa+).

Steps 3.4 and 5
[0098] Utilizing the same procedures described in the synthesis of Example 1 (Steps 7, 8

and 9) and final purification using preparative RP LC-MS affords 5—Methy1—N2—[4—methy1—5—(1—
methyl—1H—pyrazol—4—yl)—2—(piperidin—4—yloxy)—phenyl]—N4—[2—(propane—2—sulfonyl)—phenyl]—
pyrimidine-2.4-diamine (35). MS (ES+): 576.3 (MH+).
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I- 5-ehloro-N2-(2-isopropoxy-5-methy1-4-(Alr.40-4-(4-

methylpiperazin-1-yl)cyclohexyl)pheny1)-N4-(2-
WQidtsepeELIfonyl)phenyl)pyrimidine-2,4-diamine MS (ES): 63%.3/U§20974085304

35NHH\NI VHN 11 0c.s.z." (,0 I

5-Methyl-N2[4-methy1-5-(1-methyl-1H-pyrazol-4-y1)-2-

(Plperidin-4-yloxy)-phenyl]N4-[2-(propane-2-sulfony1)-

phenyl]-pyrimidine-2,4-diamine 1.10 (6H, d, J=5.7), 1.89 (2H, br), 2.03

(2H, br), 2.16 (3H, s), 2.32 (3H, s) f@lf' br), 3.49 (3H. br), 3.89 (3H,

s) 4 72 (1H br) 7. 06 (1H S), 7.2 r) 7.30 (1H br), 7 41 (1H

(1H. br.$), 9.79 (2H. br. $)HM§m§§gaV§L@1§I%+m 36 - OHN-C I ik N

HN a O* az. _c 0 1-(5-{5-Chloro-412-(propane-2- sulfonyl) phenylaminol-
pyrimidin-2-ylaminol-4-iSopropQx thyl-phenyl)- ethanone 1.10 (6H,
d, J=5.7), 1.89 (2H, br), 20 br) 2 (3H, s), 2.32 (3H, s), 3.05 (2H.
br), 3.49 (3H. br), 3.89 (3H, S)74. ;(i BN (LH, s), 7.21 (11-1,7.30
(1H, br), 7.41 (1H, br.$), 7. 4ﬁl$ieler $), ZBQLIH, s), 7.79 (1H, d, J=7.4),
7.95 (1H, br), 8.04 (1H, br.$ 9(2H, b S (ES'): 517.2 (M+1)+. 37
c.) /Th 4110 NH NN, ---c."...iJ p N 4,30 c)

Step 1: 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-2-methyl-[1,3]dioxolane

T

[0100] A mixture of 1-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-ethanone (0.788 g, 3.32
mmol), ethyleneglycol (1.8 mL), and p-toluenesulfonic acid monohydrate (6.3 mg) in 60 mL of
benzene is heated at reflux with a Dean-Stark trap for 18 hrs. The reaction mixture is diluted
with 100 mL of ethyl acetate and successively washed with 100 mL each of aqueous saturated
NaHCOs, H,0, and saturated brine. The organic phase is dried over anhydrous Na,SO,, filtered
and concentrated in vacuo, affording 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-2-methyl-
[1,3]dioxolane as yellow crystals. MS (ES+): 282.2 (MH+).

Steps 2 and 3: 5-Chloro-N2-[2-isopropoxy-4-methyl-5-(2-methyl-[1,3]dioxolan-2-yl)-phenyl]-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

|
N \N)\NHY
o=s=0H o)

Q" 0
/

[0101] Utilizing the same procedures described in the synthesis of Example 1 (Steps 7 and
8), using 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-2-methyl-[1,3]dioxolane from the previous
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N2-{2-I1sopropoxy-4-methyl-511-(2-molpholin-4-yl-
ethyl)-11-1-pyrazol-4-y11-phenyl11-5-methyl-N412-
WQBARSTsulfony1)-phenylJtyrimidine-2,4-diamine 1.14 (6H P& THER)/085304
1.25 (6H, d, .1=6.0), 2.12 (3H, s), 2.33 (3H, s), 2.52 (overlapping with
DMSO), 3.14 (2H, very br.) 3.45 (1H. sept, J=6.8), 3.70 (4H, very br), 3.93'
(2H, very br), 4.6 (1 or 2H, br.S), 4.63 (1H, sept, J=6.1), 6.99 (1H. s), 7.23
(2H, m), 7.53 (1H, s), 7.78 (2H, m)7.91 (1H, s), 8.01 (1H, s), 8.33 (1H,
steﬁ)gssss)t‘?m Sflqge?ﬂi“ QA 1T1Ma§1o(x?|§ln 1 11:??1%442:%1}31’na%§a hy (gradient 2% to 20%
2008107368 7PC T/US2007/085304 S tructtre Physical Data 1H NMR 400
EtQvie i (swes o) a8 s rsmins- (R AT -38neponid-me Ry IHN(&-aethydd | Gl eolan-2-
y1)-piéa i} NP (BHpshel=6uord 3 PUE 11y Arkidi (R, Dbiahhind 80 IMicSYolid. MS
2.82°(3H, s), 3.25 (2H, m), 3.39 (1H. m)."4.39 (2H, t, J=6.1), 4.70 (1H.
(ESddpt 5%.@?@86 (1H. d, o0 J=8.5). 7.07 (1H, ). 7.19 (114, br.$), 7.35
(2H. br.$). 7.48 OH, br.m)7.74 / (1H. br.d. J=6.4), 7.84 (2H. br.$), 8.05
stebld. br.$), 9.76 (1H, s), 10.15 (1H,
N2-(5-(6-(3-(dimethylamino)propoxy)pyridin-3-y1)-2- .
Egb?%bp%ﬁgl_ l?ﬁé)[f@/] Ehm]ﬁﬁhgzﬁgﬁgmpﬁhmethylﬁ -(2-methyl-[1,3]dioxolan-2-yl)-
pheayifonyl)plipropis2raaitoyidyphriclih exidridimm e diamine from the previous step (84

mg, 0.15 mmol) in 5 mL 1,4-dioxane is treated with 1 mL of aqueous 1N HCI at 22 °C for 2 hrs.
The reaction is worked up and affords 1-(5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino }-4-isopropoxy-2-methyl-phenyl)-ethanone (36). MS (ES+): 517.2 (MH+).

Example 5
N2 {2-Isopropoxy-4-methyl-5-[1-(2-morpholin-4-yl-ethyl)-1H-pyrazol-4-yl]-phenyl } -5-methyl-

N*-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2.4-diamine (37)

Step 1: 4-Bromo-5-methyl-2-nitro-phenol

NO5
OH

Br

[0103] 4-Bromo-3-methyl-phenol (1.122 g, 6.00 mmol) and Yb(CF;S03); (372 mg) in 30
mL dichloromethane is treated with 0.38 mL of conc. HNO; at 22 °C. After stirring at the same
temperature for 1 hr, an additional 0.1 mL of conc. HNOj; is added, and the reaction is stirred for

an additional hour. The reaction mixture is washed with H,O, dried over anhydrous magnesium
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br.$). MS (ES+): 633.8 (M+1)t 39 1.06 (6H, d, J=6.7), 1.28 (OH, d, C\ 1.

J=6.0). 2.15 (6H, s). 2.19 (2H, br.m), -Nc7 2.80 (3H, s), 2.82 (3H, s),
WE283(91087, N- ' H\ m), 3.39 (1H. m). 4.39 (2H, t, J=6.1), 4.7GCTVSIBKY085304

J=6.1). 6.86 (1H.d, J=8.5).7.07 (1H, s). 7.19 (114, br.$), 7.35 (2H.

br.$). 7.48 OH, br.m)7.74 (1H, br.d, J=6.4), 7.84 (2H, br.$), 8.05

N2-(2-isopropoxy-4-methy1-5-(6-(4-methylpiperazin-1- on br.$), 9.76 (1H,

s), 10.15 (1H, yflpyridin-3-yOphenyl)-N4-(2-(isopropylsulfonyl)

sulRRE BRI MEF ISR e FRIAMING Blida Wi S5 31, B3R RAMSAYS; atfording

a mixture of 4-Bromo-5-methyl-2-nitro-phenol as yellow crystals and its regioisomer by-product

as orange crystals.

Step 2: 1-Bromo-4-isopropoxy-2-methyl-5-nitro-benzene

NO,
OY
Br

[0104] To a mixture of 4-Bromo-5-methyl-2-nitro-phenol from the previous step (0.66 g,
2.84 mmol), 2-propanol (0.262 mL), and triphenylphosphine (894 mg) in 10 mL THF is added
diisopropyl asodicarboxylate (0.671 mL) at 22 °C. The reaction mixture is concentrated in
vacuo. The residue is purified using a SiO, column (ISCO), affording 1-Bromo-4-isopropoxy-2-

methyl-5-nitro-benzene as a bright yellow solid.

Step 3: 5-Bromo-2-isopropoxy-4-methyl-phenylamine
Oj/

[0105] To 1-Bromo-4-isopropoxy-2-methyl-5-nitro-benzene from the previous step (0.734 g,

NH,

Br

2.68 mmol) and iron (powder, 325 mesh, 1.05 g) in 20 mL ethanol is added 1 mL of 1N aqueous
HCI1 with cooling in an ice bath. Following this addition, the reaction is heated at reflux for 2
hrs. Then an additional 0.5 g of iron is added and the reaction is heated at reflux for an
additional 2 hrs. The reaction mixture is cooled down and filtered though a pad of Celite. The
filtrate is concentrated in vacuo, affording 5-Bromo-2-isopropoxy-4-methyl-phenylamine as an

orange oil. The product is used for the next step without further purification.
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40 1.08 (6H. d, J=6.7). 1.28 (6H. d, OHN J=6.0), 2.15 (3H, s), 2.19 (3H,

s), 3.59 HN a likN (4H. br). 3.78 (4H, br), 4.70 OH, sept. 0 J=6.1). 7.02
WQ2ODSHYI89877.07 (1H. \'s).7.24 OH, br.$). 7.35 (2H, br.$), 7.4PQU/HSKOFY8S304

7.75 (1H, br.d, J=6.8), 7.81 0 o (1H. br.$), 7.86 OH, br), 8.04 OH, br.$),

9.76 (1H. br.$). MS (ES'): 617.8

N2(2-isopropoxy-4-methy1-5-(6-morpholinopyridin-3-

yflpheny1)-N4-(24isopropylsulfonyl)pheny1)-5-

Steg 4?' t&%:?%%ﬁ!&%%&ﬂﬁ‘&m_&M&i}?lpﬁényl?-ﬂh&%@-ﬂﬁﬂa-‘lpf%:p@n@z]sﬁﬂmyl)-
phenyl]-pyrimidine-2,4-diamine

Br

Z N
O,
0=S=0 @)

P T

[0106] 5-Bromo-2-isopropoxy-4-methyl-phenylamine from the previous step (537 mg, 2.20
mmol) and 2-chloro-N-(2-(iso-propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine
(Intermediate 1, 652 mg, 2.00 mmol) in the presence of methanesulfonic acid (0.143 mL) in 4
mL 2-propanol are condensed at 140 °C for 30 min in a sealed tube under microwave irradiation.
Following workup, N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-(propane-2-
sulfonyl)-phenyl]-pyrimidine-2,4-diamine is obtained. MS (ES+): 535.1 (MH+).

Step 5

[0107] A mixture of N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine from the previous step (53 mg, 0.099
mmol), 4-{2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-ethyl }-morpholine
(Boron Molecular, 61 mg 0.20 mmol), K;PO4 (58 mg), Pd,(dba); (10 mg), and
tricyclohexylphosphine (8 mg) in 1 mL of 1,4-dioxane/H20 (3/1 v/v) is heated in a sealed tube
at 150 °C for 20 min under microwave radiation. The reaction mixture is filtered through a
small plug of Celite and concentrated. Final purification using preparative RP LC-MS affords
N2-{2-Isopropoxy-4-methyl-5-[1-(2-morpholin-4-yl-ethyl)-1H-pyrazol-4-yl]-phenyl } -5-methyl-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (37). MS (ES+): 634.3 (MH+).

Example 6
5-Chloro-N2-(2-isopropoxy-5-methyl-4-morpholin-4-ylmethyl-phenyl)-N4-[2-(propane-2-

sulfonyl)-phenyl]-pyrimidine-2,4-diamine (60)




OHNV J=6.0). 2.09 (3H, s). 2.18 (3H,$), 3.25 aN HN a (4H. br.$), 3.39

(1H, sept. J=6.8), 3.75 (4H, br.t, J=5.1), 4.68 (1H, sept, 0.;.% J=6.1).
WE2903(AH08. J=9.0), 6.98 (1H. s), 7.01 (114, br.$), 7.11 (1H, BEB)S2WNZ/085304

(N) (1H. s), 7.47 (1H.$) 7.70 (1H, d. \- H J=7.7), 7.92 (11-1, s) 8.04 (1H,

s), 8.23 (1H. br.$), 8.90 (1H, br.$), 8.94 (1H.

N2(2-isopropoxy-4-methy1-5-(6-(piperazth-1-y1)py din- br.$). MS (ES):

616.8 (M+1)+. 3-yl)phenyl)-N4-(24isopropylsulfonyl) phetty1)-5-

sy iising; 3 4Siasping WO P98(A73687EE T/US2007/085304

CHO

T

[0108] To a mixture of 1-chloro-2-methyl-4-nitro-5-isopropoxy-benzene (Intermediate 4,

O,N

870 mg, 3.77mmol), vinylboronic acid dibutyl ester (1.24 mL, 5.6 mmol), and sodium carbonate
(2.8 g, 26.4mmol) in THF/H,0 (20/5 mL) is added dichlorobis(triphenylphospine) palladium
(I) (132 mg, 5% mmol). The reaction tube is sealed, the mixture is purged with N, for 3 min
and then heated at 90°C under N, for overnight. The reaction is cooled to room temperature and
poured into saturated aqueous ammonia chloride solution. The crude reaction mixture is
extracted with ethyl acetate (3 x 100 mL). The organic extracts are combined, washed with brine
and concentrated. The crude product is purified with silica gel column chromatography (10%
ethyl acetate in hexanes) to afford 1-methyl-5-nitro-4-propoxy-2-vinyl-benzene as a yellow
solid. 1-Methyl-5-nitro-4-propoxy-2-vinyl-benzene obtained from the previous step (360 mg,
1.63mmol) is dissolved in DCM (20 mL) and is cooled to -78 °C. O3 (g) is bubbled into the
solution until the solution’s color turns blue/gray. The solution is then purged with N, (g) until
the blue color disappears. The solution is warmed to room temperature and treated with
triphenylphospine resin (2 g) pre-swelled in DCM (30 mL). After 30 min, the mixture is filtered,
and the filtrate is concentrated to afford 2-methyl-4-nitro-5-propoxy-benzaldehyde as yellow

solid.

Steps 3 and 4: 2-Isopropoxy-5-methyl-4-morpholin-4-ylmethyl-phenylamine

[0109] To a solution of 2-methyl-4-nitro-5-propoxy-benzaldehyde obtained in the previous
step (34 mg, 0.152 mmol) in MeOH/THF (0.5/0.5 mL), is added acetic acid (5 drops). The
mixture is stirred at room temperature for 1 hour. Sodium cyanoborohydride (20 mg, 0.30

mmol) is then added. After stirring for 30 min, the reaction is quenched by adding saturated
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Structure Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z)

42 ThN N, Eft C-N MS (E5+): 660.8 (M+1)+. NH NHN.----L 1' /iS 0*
WOEIBB morphohnoethylamino)pyridin-3-y1)-2- PCT/US2007/085304
isopropoxy-4-methylpheny1)-N4-(-(isopropylsulfonyl)pheny1)-5-methylpyri

midine-2,4-diamine 43

aqueous ammonium chloride solution. The reaction mixture is extracted with ethyl acetate (3 x 5
mL). The organic phases are combined and concentrated to afford the amine product as an
yellow oil which is directly used for the next step without further purification. To a solution of
the product obtained in the previous step in methanol (5 mL), is added Pd/C (10% on carbon, 2
mg). The mixture is hydrogenated under 1 atm hydrogen. After 4 hours, the mixture is filtered
and concentrated. The aniline product obtained (yellow solid), is used in the next step without

further purification.

Step 5
[0110] To a mixture of the aniline product obtained in the previous step (0.152 mmol), (2,5-

dichloro-pyrimidin-4-yl)-[2-(propane-2-sulfonyl)-phenyl]-amine (Intermediate 2, 52 mg, 0.152
mmol), cesium carbonate (99 mg, 0.30 mmol) and xantphos (8 mg, 0.02mmol) in THF (2 mL),
is added palladium acetate (2 mg, 5% mmol) in a microwave tube. The mixture is purged with
N; for 3 min and then the sealed tube is heated at 150 °C for 20 min. under microwave
irradiation. The reaction is filtered, concentrated, and purified by mass-trigger preparative RP
LC-MS to afford the title compound 5—Chloro—Nz—(2—isopropoxy—5—methyl—4—morpholin—4—
ylmethyl—phenyl)—N4—[2—(propane—2—sulfonyl)—phenyl]—pyrimidine—2,4—diamine (60) as a yellow
solid: "H NMR (400 MHz, CDCl;) 8 10.35(s, 1H), 8.38 (d, 1HO, 7.93 (d, 1H), 7.59 (m, 2H),
7.41-7.36 (m, 2H), 4.70-4.63(br, 1H), 4.30-4.18 (br, 2H), 4.15-4.10 (br, 2H), 4.00-3.97 (br, 2H),
3.52-3.46 (br, 2H), 3.20 (m, 1H), 2.95-2.84 (br, 2H), 2.24 (s, 3H), 1.31 (d, 12H); ESMS m/z
574.2 (M + H").

Example 7
5—Chloro—N2—( 2—isopropoxv—5—methvl—4—piperidin—4—v1—phenvl)—N4—[2—( propane-2-sulfonyl)-

phenyl]-pyrimidine-2.,4-diamine (66)

CHs NH
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1.13 (6H, d, J=6.8), 1.32 (6H, d, 6.0), 010 20.9 (3H, s), 2.20 (3H, s), 2.76
(3H, NH br.$), 3.1 (4H, very br.), 138 (1-1,0 N...."N 4-.L -., overlap), 3.40

WQPoI84EE83=6.8), 4.36 N ...,..11 j HN (1H. very br), 4.70 (1H P§dp¥SI8E 0§5304
6.60 (1H, d, J=4.7), 6.73 (1H, s), 7.00 cCi 0 (3h, br) 7.68 (11-1, s), 7.72
(11-1,dd, J=1.8,7.5), 7.95 (1H, s), 8.03 (1H, s),
N2-(2-isopropoxy-4-methy1-5-(2(4-methylpiperazin-1- 8.12 OH, d, J=5.1),
8.31 (1H. br.d, yflpyridin-4-yOphenyl)-N4-(2-(isopropylsulfonyl)

S PRI SO0 573 5. o0

[0111] 4-Pyridineboronic acid (147 mg, 1.20 mmol, 1.1 equiv.) is dissolved in a 2:1 v/v
mixture of dioxane and H,O (15 mL) and N; is bubbled through for 5 minutes.
Tris(dibenzylidene acetone)dipalladium (0) (100 mg, 0.109 mmol, 0.1 equiv.), 2-
dicyclohexylphosphine-2’-6’-dimethoxy biphenyl (112 mg, 0.272 mmol, 0.25 equiv.), 1-chloro-
S-isopropoxy-2-methyl-4-nitro-benzene (Intermediate 4, 250 mg, 1.09 mmol, 1.0 equiv.) and
K3PO4 (462 mg, 2.18 mmol, 2.0 equiv.) are added under a N, blanket. The reaction vessel is
sealed and heated with microwave irradiation to 150 °C for 20 min. After cooling to room
temperature, the reaction is diluted with ethyl acetate and washed with 1 N aqueous NaOH (2x),
the organic layer is then dried over Na,SOy and filtered. After concentration, the crude product
is purified by silica gel chromatography (gradient from hexanes to 30% ethyl acetate in hexanes)
to give 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine as a brown solid: ESMS m/z 273.1
(M + H").

Steps 2 and 3: 4-(4-Amino-5-isopropoxy-2-methyl-phenyl)-piperidine-1-carboxylic acid tert-
butyl ester

HoN N—{Z ‘é
O>_

[0112] 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine from the previous step(438 mg,
1.61 mmol) dissolved in acetic acid (30 mL) is treated with TFA (0.24 mL, 3.22 mmol) and PtO,
(176 mg, 40% w/w). The reaction mixture is vigorously stirred under 1 atm. H, for 36 hours.
The reaction mixture is filtered and the filtrate is concentrated under vacuum. The resulting
residue is diluted with ethyl acetate and washed with 1 N aqueous NaOH (2x), the organic layer
is then dried over Na,SO, and filtered. After concentration, the crude product (391 mg) is
dissolved in anhydrous CH,Cl, (30 mL). TEA is added (0.44 mL, 3.15, 2 equiv.) followed by

Boc,0 (344 mg, 1.57 equiv, 1 equiv.). The reaction is stirred at room temperature for 30 min.
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1111 SarONNN ToHH

5-ehloro-N2-(2-isopropoxy-5-methyl1-4-((1s,4s)-4-
WQHWEYTas8Tno)cyclohexyl) pheny1)-N442- PCT/US2007/085304

(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine 45 MS (ES): 586.3

(M-F1)+ O1'N ..-- 0*---,,, NNN

The reaction is concentrated under vacuum. The resulting residue is purified by silica gel
chromatography (gradient from hexanes to 30% ethyl acetate in hexanes) to give 4-(4-amino-5-
isopropoxy-2-methyl-phenyl)-piperidine-1-carboxylic acid tert-butyl ester as a sticky foam:
ESMS m/z293.1 (M-tBu+H)".

Steps 4 and 5

[0113] 4-(4-Amino-5-isopropoxy-2-methyl-phenyl)-piperidine-1-carboxylic acid tert-butyl
ester (170 mg, 0.488 mmol) from the previous step, (2,5-Dichloro-pyrimidin-4-yl)-[2-(propane-
2-sulfonyl)-phenyl]-amine (Intermediate 2, 169 mg, 0.488 mmol, 1 equiv.), xantphos (28 mg,
0.049 mmol, 0.1 equiv.), palladium acetate (5.5 mg, 0.024 mmol, 0.05 equiv.), and Cs,CO; (477
mg, 1.46 mmol, 3 equiv.) are dissolved in anhydrous THF (6 mL). N, is bubbled through the
reaction mixture for 5 minutes and then the reaction vessel is sealed and heated with microwave
irradiation to 150 °C for 20 min. The reaction is filtered and the filtrate concentrated under
vacuum. After concentration, the crude product is purified by silica gel chromatography
(gradient from hexanes to 30% ethyl acetate in hexanes) to give 4-(4-{5-chloro-4-[2-(propane-2-
sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy-2-methyl-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester as a yellow film: ESMS m/z 658.3 (M + H"). This product (105
mg, 0.160 mmol) is dissolved in CH,Cl, (3 mL) and treated with TFA (3 mL). After 45 min.,
the reaction is concentrated under vacuum. 1 N HCl in Et;O (5 mL x 2) is added causing the
product HCI salt to precipitate. The solvent is removed by decantation. The resulting 5-
Chloro—Nz—(Q—isopropoxy—S—methyl—4—piperidin—4—y1—pheny1)—N4—[2—(propane—2—sulfonyl)—
phenyl]-pyrimidine-2,4-diamine (66) is dried under high vacuum, generating an off-white
powder: "H NMR (400 MHz, DMSO-ds + trace D,0) 3 8.32 (s, 1H), 8.27 (d, 1H), 7.88 (d, 1H),
7.67 (dd, 1H), 7.45 (dd, 1H), 7.42 (s, 1H), 6.79 (s, 1H), 4.56-4.48 (m, 1H), 3.49-3.32 (m, 3H),
3.10-2.91 (m, 3H), 2.09 (s, 3H), 1.89-1.77 (m, 4H), 1.22 (d, 6H), 1.13 (d, 6H); ESMS m/z 558.1
(M + H").

Example 8
5-Chloro-N>- [2-isopropoxy-5-methyl-4-(1-methyl-piperidin-4-y1)-phenyl] N [2-(propane-2-

sulfonyl)-phenyl]-pyrimidine-2.4-diamine (67)
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HH 5-ehloro-N2-(2-isopropoxy-5-methy1-4-((Ir,40-4-
(methylamino)cyclohexyl)pheny1)-N442-

WQidtsepeELIfonyl) phenyl)pyrimidine-2,4-diamine WO PCT/US2007/085304
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 46 0" 40 cI-""NO 1 A. NNN HH o=s,..,. 0
5-chloro-N2-(2-isopropoxy-4-methy1-5-(3-
methylisoxazol-5-yflpheny1)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diami
MeOD-d4) 6 8.15 (1H, s), 8.12 (1H, d, J= 7.6

|
d, J=7.6 Hz), 7.20 (2H. s '), 6
(1H, in), 2.38 (3H- 5), 2@:&?@ Q
= 6.8 Hz) .MS (ES): 556.2l0#1)+. 47 -
\( \\O )7

Step 1: 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-1-methyl-pyridinium iodide

MR (400 MHz,
(1H, s), 7.78 (1H,

N+
O,N 7 \—

Q

)7

[0114] 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine (Example 7, Step 1, 217 mg,
0.797 mmol) is dissolved in anhydrous THF (9 mL). Iodomethane (0.10 mL, 1.61 mmol, 2
equiv.) is added and the reaction is stirred at 40 °C in a sealed tube for 2 days. The volatiles are
removed under vacuum generating 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-1-methyl-

pyridinium iodide as a brown solid: ESMS m/z 287.1 (M™).

Steps 2 and 3: 2-Isopropoxy-5-methyl-4-(1-methyl-piperidin-4-yl)-phenylamine

HoN N—

Q

)_

[0115] 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-1-methyl-pyridinium iodide from the
previous step (0.697 mmol) is dissolved in CH30H (20 mL) and cooled to 0 °C. NaBH, (264
mg, 6.97 mmol, 10 equiv.) is slowly added. After this addition is complete, the cooling bath is
removed and the reaction is stirred at room temperature for 1 h. The reaction is quenched by the
slow addition of 1N aqueous HCI (14 mL). The CH3OH is partially removed by vacuum. The
resulting residue is partitioned between EtOAc and 1 N aqueous NaOH. Additional 50 %
aqueous NaOH is added until the aqueous layer pH >12. The EtOAc layer is washed with 1 N
aqueous NaOH (2x), the organic layer is then dried over Na,SO,, filtered, and concentrated
under vacuum. After concentration, the crude product (175 mg) is dissolved in acetic acid (10

mL). TFA (0.15 mL, 3 equiv.) and PtO, (53 mg, 30% w/w) are added and the reaction is placed
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CF,Sc,0 --NOi.-- | 2-(5-chloro-2-(2-isopropoxy-4-methy1-5-(3-

methylisoxazol-5-yl)phenylamino)pyrimidin-4-ylamino)-
WoRMHHRediylbenzenesulfonamide IF NMR (400 MHz, MeOD-B4Y/&/$2917/085304

(1H, s), 8.12 (1H, d, J=7.6 Hz), 7.97 (1H, s), 7.78 (1H, d, J=7.6 Hz), 7.20

(2H. in), 7.01 (1H, s), 6.24 (1H, s), 4.74 (1H, m), 2.68 (6H, s), 2.43 (3H, s),

2.29 (3H,%$), 1.32 (6H, d, .1= 6.0 Hz).MS (ES): 557.2 (M+1)+. 48 HN N\ 0

a 1:ea NNN HH 5-chloro-N2-(2-isopropoxy-4-methy1-5-(5-merhyl-114-

-3 . (i ylsul . o . .
o R b o ol e g e i
congengategl yndegicupigy Thejresylemg zesiqye ds prratered)berwes DAy, andt N
aquedis KNOT:OR (irehhi S {ido®) MhER (L kel uBeth b lddudDls 2fiQ pBH 1), The

2.40 (3H, s), 1.36 (6H, d, .1= 6.0 Hz), 1.25 (3H, d, J= 6.8 Hz). MS (ES"):
ECCsTaVeRAs 17 ha0 P! N9EPRS O RN TR Opepng fyer Isthen dried over
Naf50hifiterdR «(it isoprapay-datiee iy hub: (G HipyPakzopi@dpoxy-5-methyl-4-(1-methyl-
R R S R e S
263242 H181 (1H, bs), 7.67 (1H, s), 7.37 (2H, bs), 7.08 (1H,3$), 6.45 OH.

s), 4.76 (1H, m), 3.38 (11-i, m), 2.41 (3H, s), 1.35 (6H, d, ./ = 6.0 Hz), 1.25
3H, d, J= 6.8 Hz).MS (ES): 541.2 (M+1)+. WO

08/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
WHQ](BME;@LQ B)eanthoPRrsdieryasoried in the synthesis of Example 7 (Step 4) and

final purification using preparative RP LC-MS affords 5-Chloro-N*-[2-isopropoxy-5-methyl-4-

Ste

(1—methyl—piperidin—4—yl)—phenyl]—N4—[2—(propane—2—sulfonyl)—phenyl]—pyrimidine—2,4—diamine
(67) as a pale yellow powder: (HCI salt, DMSO-ds + trace D,0) 6 8.28 (s, 1H), 8.19 (d, 1H),
7.86 (d, 1H), 7.66 (dd, 1H), 7.45 (dd, 1H), 7.37 (s, 1H), 6.77 (s, 1H), 4.56-4.49 (m, 1H), 3.51-
3.37 (m, 3H), 3.16-3.08 (m, 2H), 2.98-2.88 (m, 1H), 2.77 (s, 3H), 2.05 (s, 3H), 1.90-1.81 (m,
4H), 1.19 (d, 6H), 1.11 (d, 6H); ESMS m/z 572.2 (M + H").

Example 9
2-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino } -5-

isopropoxy-2-methyl-phenyl)-piperidin-1-yl]-ethanol (72)

X

NS
NTSNTON
sz 1 g

A=

[0117] 5-Chloro-N-(2-isopropoxy-5-methyl-4-piperidin-4-yl-phenyl)-N*-[2-(propane-2-

CHs NOH

sulfonyl)-phenyl]-pyrimidine-2,4-diamine (Example 7, 0.087 mmol) is dissolved in anhydrous
DMF (1 mL). TEA (0.04 mL, 0.262 mmol, 3 equiv.) is added followed by 2-bromo-ethanol
(0.019 mL, 0.262 mmol, 3 equiv.) dissolved in anhydrous DMF (0.7 mL). The reaction vessel
is sealed and heated at 70 °C for 12 h. After cooling to room temperature, the reaction is diluted
with ethyl acetate and washed with 1 N aqueous NaOH (5x), the organic layer is then dried over

Na,S0, and filtered. After concentration, the crude product is purified using preparative RP

49



O0CL."".N....;;"N40 1, NN HH 0=3...z. 1

2-(5-chloro-2-(2-isopropoxy-5-(isoxazol-5-y1)-4-
WorREHHABHERYlamino)pyrimidin-4-ylamino)-N.Ndimethylbenze ntSTHFH38¢7E5304

e 1H NMR (400 MHz, Me0OD-d4) 6 8.31 (1H. s), 8.16 (1H, s), 8.03 (1H,

bs), 7.92 (11-1, s), 7.74 (11-1, d, J=7.2 Hz), 7.17 (2H, bs), 6.99 (1H,$),

6.34 (1H. s), 4.69 (1H. m). 2.64 (6H, s). 2.39 (3H. s), 1.27 (6H, d. J=6.0

Hz). MS (ES): 543.2 (M+1)+.51 ? -,...N 0 aN 0 1, NNN HH OrtS,>0....-'

LC: M(é\‘tg'élve 2-14-(4-{5-Chloro-4-[2- gﬁr%arre -2-sulfon Bﬁ) Eheﬁdam dla yrlmb

loro-2- |sopropoxy4 5-(2-me Imi

ylagAamiro)PiPRRAY 4 ypaR d&ﬁwlmpwm&mwarﬁzbﬁ@é&maﬁawé@wmww

ESIAORMbtz MeODreH4) 6 8.18 (1H. s), 7.94 (IH, d. J=5.2 Hz). 7.72 (1H, s),
7.70 (1H, s), 7.29 (2H, bs), 7.21 (214, bs), 7.00 (1H,$), 4.68 (1H. m), 2.65
(6H, s). 2.58 (3H, s). 2.28 (3H, s), 1.27 (6H, d, J= 6.0 Hz). .MS (ES):
556.2 (|v|+1)+. 52 N. N 0$1100 Nmﬂmaw-r--

5-ohipre- N2€niserI9PexAR ety R-pHe WAL fb)-pyrimidin-2-ylamino} -5-
|m|dazol 4- yI)phenyl) N4 2 |soprop su fonyl)

pheny PODLODOXY .. 1hvd okndnds - yhi-Dipe vidin, AL H-aes blf??_l
bs). 7.90 (LH. 5), 7.85 OH. d, J= 7.6 Hz), 7.65 (1H. ), 7.48 (1H, bs), 7.36

(2H, bs), 7.12 (1H,$), 4.70 (1H. m), 3.39 (1H, m), Z\ZQWH s), 2.40 (3H.
s), 2.26 (3H, s), 1.34 (613, d. .1= 6.0 Hz), 1.2@. dg./-= 6.8 Hz). MS

(ES): 515 2 (M+1)+. 53 OH 5

Cl N
|
>
)
=0
YS\\ O

o )*

[0118] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-

N

ylamino }-5-isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol-1-one (Example 1, 20 mg, 0.033
mmol) and triethylamine (23 uL, 0.165 mmol) in DMF (1.5 mL), is added 2-bromo-acetamide
(10 mg, 0.066 mmol). The mixture is stirred at 60 °C for 4 hours. The reaction is filtered and the
filtrate is purified by mass-trigger preparative RP LC-MS to afford the title compound 2-[4-(6-
{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy- 1-oxo-
1,3-dihydro-isoindol-2-yl)-piperidin- 1-yl]-acetamide (136) as a white solid: 'H NMR (400 MHz,
MeOD-d,) 6 8.41 (d, 1H), 8.27 (s, 1H), 8.21 (br, 1H), 7.93 (dd, 1H), 7.73 (m, 1H), 7.40 (dd,
1H), 7.30 (s, 1H), 4.52 (s, 2H), 4.45-4.37 (m, 1H), 4.19-4.15 (br, 2H), 3.87-3.78 (br, 2H), 2.37-
2.19 (m, 2H), 2.20-2.15 (m, 1H), 1.40 (d, 6H), 1.25 (d, 6H); ESMS m/z 656.2 (M + H").

Example 11
4-(6-15-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy-1-

0x0-1,3-dihydro-isoindol-2-yl)-piperidine-1-carboxylic acid dimethylamide (155)
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401N40 NN a (545(4-(2-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-4-isopropoxy-2-
WorREHABHERYI)isoxazol-3-yl)methanol IF NMR (400 MHz, MeGtS-BH¥S 887885304

(1H, s), 8.31 (1H, d, J=8.0 Hz), 7.98 (1H. s), 7.81 (1H, d. J=7.2 Hz), 7.19
(1H, bs), 7.10 (1H, bs), 6.97 (1H, s). 6.29 (1H,$), 4.78 OH, m). 4.66 (2H,
s). 3.39 (1H, m), 2.44 (3H. s), 2.18 (3H. s), 2.26 (3H. s), 1.41 (6H. d, J=
5.6 Hz). 1.27 (6H, d, .1 = 6.8 Hz). MS (ES): 552.6 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physisgal Data 111 NMR 400
MHz (DMSO-d6) and/or MS (m/z) 54 rTh NNH 1H)§U¥LR (400 MHz,
MeOD-d4) 6 8.31 (1H. d, J =8.4 Hz). 8.29 (1H/3s)N 0 A88 (1H, s), 7.71
(1H, d, J=8.0 Hz), 7.11 (1H. Li=8.8 Hz). 6.9@ t,J '--s--1--4LNO
..., = 7.2 Hz), 6.88 (1H. s), 6.25 (1H,$), %

o)

|
~
)
=0
X :
Y 5

[0119] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
ylamino }-5-isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol-1-one (Example 1, 20 mg, 0.033
mmol) and triethylamine (23 uL, 0.165 mmol) in DMF (1.5 mL) is added dimethylcarbamyl
chloride (11 mg, 0.1 mmol). The mixture is stirred at room temperature for 1 hour. The reaction
is filtered and the filtrate is purified by mass-trigger preparative RP LC-MS to afford the title
compound 4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-
isopropoxy-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine- 1-carboxylic acid dimethylamide (155)
as a white solid: "H NMR (400 MHz, MeOD-d,) & 8.29 (s, 1H), 8.26 (br, 1H), 7.96 (dd, 1H),
7.93 (s, 1H), 7.72(dd, 1H), 7.48 (dd, 1H), 7.35 (s, 1H), 4.50 (s, 2H), 4.35-4.29 (m, 1H), 3.83 (d,
2H), 3.38-3.30 (m, 2H), 3.02-2.95 (m, 3H), 2.88 (s, 6H), 1.88-1.84 (m, 3H), 1.36 (d, 6H), 1.25
(d, 6H); ESMS m/z 670.2 (M + H).

Example 12
N2-(5-Ethynyl-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-

pyrimidine-2.4-diamine (257)
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NNN 4.67 (1H. m). 3.59 (2H, s). 3.22 (1H, 0=Sc,H m), 3.03 (4H. bs), 2.61
(4H. bs). 2.35 (3H.s), 2.07 (3H. s), 1.30 (6H. d, J= 5.6 Hz). 1.17 (6H, d,
WQ20889HF7MS N2-(2-isopropoxy-4-methy1-5-(3-((piperazin-RCTAS3007/085304

620.8 (M+1)+.

yl)methyDisoxazol-5-yflpheny1)-N442-(isopropylsulfonyl)phenyl)-5-methyl
pyrimidine-2,4-diamine 55 C 1 H NMR (400 MHz, MeOD-d4) 6 8.35 (1H.
s), 8.33 (1H, d../=8.4 Hz). 07.89 (1H. s), 732 (1H,d. J=8.0Hz), OINO

ﬁ%_ﬁ%%’[é (ﬂsgbrapéxyﬁ.%t!ﬁ%.%-%Tféthbléua%ﬂe?hgn'yﬁzghén%.S%Hetﬁ}l Koo

(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

[0120] A mixture of N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (Example 5, Step 4, 110 mg, 0.21 mmol),
ethynyl-trimethyl-silane (0.14 mL), N,N-diisopropyl ethylamine (0.10 mL), PdCl,(PhCN), (12
mg), ‘Bu;PHBF, (17 mg), and Cul (4 mg) in 1 mL 1,4-dioxane is stirred at 22 °C for 20 hrs
followed by heating at 60 °C for an additional 2 hrs. The reaction mixture is filtered through a
small Celite plug and concentrated. The residue is purified over a 4 g SiO, column (ISCO)
using a gradient of 0 to 20% ethyl acetate in hexanes as eluent, affording N2-(2-Isopropoxy-4-
methyl-5-trimethylsilanylethynyl-phenyl)-5-methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-

pyrimidine-2.,4-diamine as a yellow viscous oil.

Step 2

[0121] A solution of N2-(2-Isopropoxy-4-methyl-5-trimethylsilanylethynyl-phenyl)-5-
methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine from the previous step
(0.102 g, 0.18 mmol) in 2.5 mL THF is treated with TBAF (0.5 mL, 1M in THF) and 30 uL
AcOH at 22 °C for 2 hrs. The reaction mixture is concentrated and the residue is purified using
a 4 g SiO; column (ISCO), affording N2-(5-Ethynyl-2-isopropoxy-4-methyl-phenyl)-5-methyl-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (257). MS (ES+): 479.2 (MH+).

Example 13
4-(6-15-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy-1-

0x0-1,3-dihydro-isoindol-2-yl)-piperidine-1-carboxylic acid ethyl ester (175)
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4.69 (1H. in). 4.19 ('2H, s). 3.24 (1H, m), 3.00 (4H, bs), 2.38 (3H, s), 2.08
(3H.s), 1.22 (6H. t. J= 7.2 Hz). 1.17

W8 BRdiethylamino)methyDisoxazol-5-y1)-2- (OH, d, J= @€ 252005085304
(ES): 607.8 isopropoxy-4-methylpheny1)-N4-(2-0Osopropyl-
sulfonyflpheny1)-5-methylpyrimidine-2,4-diamine (M+1)+. 56 rm. /--\ 1H
NMR (400 MHz, MeOD-d4) 6 oV_/13 8.31 (1H, d, J =8.4 Hz), 8.28 (1H, s),
7.87 (1H. s), 7.70 (1H, d../= 8.0 Hz). sol 1N 40 N NN 7.08 (1H, t. J= 8.8
Hz), 6.99 (1H, t, J 7.2 Hz), 6.87 (1H. s), 6.25 (1H,$), HH 0= .ONT- 4.66
(1H, m), 3.61 (4H, m), 3.55 (2H, s). 3.21 (1H, m), 3\3612‘59 (12H. m),
2.35 (3H, s), 2.06 (3H, s), 1.29 (6H, d, Q

0

Cl AN
|
\
)
=0
\rS\\ 0]
o )7

[0122] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-

N

ylamino }-5-isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol-1-one (Example 1, 15 mg, 0.025
mmol) and triethylamine (37.5 ul, 0.25 mmol) in DMF (0.5 mL), is added ethyl chloroformate
(5.4 mg, 0.05 mmol). The mixture is stirred at room temperature for 1 hour. The crude reaction
mixture is purified by mass-trigger preparative RP LC-MS to afford the title compound 4-(6-{5-
chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy- 1-oxo-1,3-
dihydro-isoindol-2-yl)-piperidine-1-carboxylic acid ethyl ester (175) as a white solid. 'H NMR
400 MHz (DMSO-d¢ with trace D,0) 8 8.55 (d, 1H), 8.32 (s, 1H), 8.14 (s, 1H), 7.82 (dd,1H),
7.74 (t, 1H), 7.34 (t, 1H), 7.28 (s, 1H), 4.73 (m, 2H), 4.39 (s, 2H), 4.12 (m, 2H), 4.06 (q, 2H),
3.46 (m, 1H), 2.92 (m 2H), 1.76 (m, 2H), 1.68 (m, 2H), 1.29 (d, 6H), 1.20 (t, 3H), 1.17 (d, 6H);
MS m/z 671 (M+1).

Example 14

5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-6-isopropoxy-2-(1-
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N2-(2-isopropoxy-4-methyl-5-(34(4-(2- J= 6.0 Hz), 1.16 (6H. d, J= 6.8 Hz).
MOT phohnoethyl)piper azin-1 -yl)methyDisoxazol-5-
WQAPHENYE§IN4-(2-(isopropylsulfonyl)phenyl)-5- PCT/US2007/085304
methylpyrimidine-2,4-diamine MS (ES): 733.4 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 57 NH 1H NMR (400 MHz, Me0OD-d4) 6
8.33 (1H. s), 8.17 OH, bs), 7.93 OH, s), 7.92 (1H, d. J=7.2 Hz), 7.91 (1H,

ﬁ%j%?ﬁ f&- Do ok Qﬁm&h- 83, (15! f; éq%éghééjﬁojﬁllﬁ:ﬂﬁ%ﬁmne-1-

12.8 H7) 3.83-3.88 (4H. m
Car@@mhs.@sd(@ﬂ byl gster (2H m), 2.54 (3H. s), 1.36 (6H. d, .1 = 6.0 Hz),
1.26 (6H, d, J= 6.8 Hz). MS (ES): 698.2 (m+i}ec V 40 ch.."."."0
N.---..N.:j..N HH 1- 5454442-(i sopropyls yl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropox
methylpheny1)-N-(2-morpholinoeth{Qisgazole-3- carboxamide 58 0i-Th
SNN\_/N-0z0011 OH

O,N
O

A

[0123] 4-(4-Isopropoxy-5-nitro-2-vinyl-benzoylamino)-piperidine- 1-carboxylic acid tert-
butyl ester (Example 1, Step 3, 1.2 g, 2.77 mmol) dissolved in 50 mL of DCM is cooled to -78
°C. Ozone gas is bubbled through this solution until the starting material is consumed and then
nitrogen gas is bubbled through the solution for 5 min. The reaction mixture is warmed to room
temperature. Triphenylphosphine-resin (2.77 g) in 10 mL of DCM is added and the resulting
mixture is stirred for 1.5 h. The resin is removed by filtration and the filtrate is concentrated.
Silica gel chromatography (5% MeOH in DCM) affords 4-(1-hydroxy-6-isopropoxy-5-nitro-3-
ox0-1,3-dihydro-isoindol-2-yl)-piperidine-1-carboxylic acid tert-butyl ester; MS m/z 336.2 (M-
Boc + HY).

Steps 2, 3 and 4: 5-Isopropoxy-2-(1-methyl-piperidin-4-yl)-6-nitro-indan-1,3-dione

2§

N

o)

O,N
0

N
[0124] To the solution of 4-(1-hydroxy-6-isopropoxy-5-nitro-3-oxo-1,3-dihydro-isoindol-2-
yl)-piperidine-1-carboxylic acid tert-butyl ester from the previous step (173.9 mg, 0.4 mmol) in
DMF (4 mL) is added pyridinum dichromate (286.5 mg, 0.8 mmol) in one portion. After
stirring at room temperature for 2 h, the reaction mixture is poured into 25 mL of water and the

product is extracted with EtOAc. The organic extracts are dried over Na,SQ,, filtered and
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NN HH (5-(5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimithn-2-ylamino)-4-isopropoxy-2-
WorREHHABHERYI)isoxazol-3-yl)(4-ethylpiperazin-1- yl)methanonePH N R2FO7/085304
(400 MHz, Me0OD-d4) 6 8.33 (1H. s), 8.12 OH, bs), 7.93 OH, s). 7.95 (1H,
s). 7.91 (1H, d, .1= 8.8 Hz), 7.35-7.44 (2H, m), 7.15 (1H. s), 6.76 (1H. s),
4.85 OH, m). 3.66-3.76 (4H, 3.38-3.43 (2H, m), 3.10 (2H, in), '2.54 (3H. s),
1.42 (3H.1../=7.2 Hz), 1.37 (6H, d, J= 6.0 Hz), 1.27 (6H. d, J= 6.8 Hz).
cot¥Rlhes) i O8%m ML ol BZ%%%O%&?&HMOQ%%NWlI,_’J”—_Jligydro—isoindol—Q—
5-(54442-(isoprop sulfonyT)pheny mino)-
yl)'@Wéﬁéﬁ%hﬁ@h@%ﬁqiﬁé‘)m%b%ﬁb)@h@ is directly used in the next step without
furt@thufipleeivrl)-N-methoxyisoxazole-3-carboxamide 1 H NMR (400 MHz,
E{IeOD-d4) 68.17 (1H sg,,s.oa (1H, d, J= 8.0 Hz), 8.02(%1]?. s), 7,77 OH, d.
1253 loy2 obHipRiqT 45 35OPspRRY-§ 1071 619155 o7 N Iy i obyD)-
pipaidéhd-1-@irboixyli Sadidl (Bittbs)yl:28r Ehinkringd 2038e(Biedvieps kt2Bi(6HNH,aIDCM is

OHZ) .17 (6H.d, /= 6.8Hz). MS.(ES); 615.1 (M+1)+.

oo Bl R etk RA R 0t b a0
conARFAOM S@ed 6) Brhd A6rafdsd(ip iy sordroredction migrpre, Ko regiNfing prfure is
neuai#dY PRIl s (RABeRIQRANYhe LsdmaRBUMHDCM. The organic

ylmethyl-phenyl -N412-g)ropane-2-sul onyl)ghenyl]- . .
eXBCH AR HED AN 4 E ISR STO IR 2 EHE 1 450038 R 3g0piopoxy-6-
nitrdFAGhigeBdifeh-IHpo BN, RHPné, 41riéh36 direcBiAhsel T0thé.63({xep Mjthout further

uré‘?’q{A"lS (br, 2H), 4.15- 4.10 (br, 2H), 4.00-3.97 (br, 2H), 3.52- 3.46 (br,

PUDRS,'8™20 (m, 1H), 2.95-2.84 (br, 2H), 2.24 (s, 3H), 1.31 (d, 12H). MS

(261 5Ta Dspintian-of @1 S480pFAPoBY PMitro-2-piperidin-4-yl-isoindole-1,3-dione
generated in the previous step in THF (5 mL) and methanol (5 mL) are added formaldehyde (30

uL, 0.4 mmol) and 2 drops of AcOH sequentially. The reaction mixture is stirred at room
temperature for 1h, then sodium cyanoborohydride (50.4 mg, 0.8 mmol) is added in one portion
and the resulting mixture is stirred for an additional 30 min. The reaction is quenched by the
addition of saturated aqueous NH4Cl followed by concentration in vacuo to give an oily residue.
This oil is partitioned between EtOAc and brine. The organic extract is dried over Na,SOy,
filtered and concentrated. Silica gel chromatography (5% MeOH in DCM) affords 5-
isopropoxy-2-(1-methyl-piperidin-4-yl)-6-nitro-indan-1,3-dione; MS m/z 347.2 (M+1).

Steps 5 and 6
[0127] Following the procedures previously described (Example 1, Steps 7 and 8) using the

product from Step 4 generates the title compound 5-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino }-6-isopropoxy-2-(1-methyl-piperidin-4-yl)-isoindole-1,3-
dione (176) as a yellow solid. "H NMR 400 MHz (DMSO-d¢ with trace D,0) § 8.44 (s, 2H),
8.39 (s, 1H), 7.87 (dd, 1H), 7.78 (dt, 1H), 7.45 (s, 1H), 7.41 (m, 1H), 4.91(m, 2H), 4.25(m, 2H),
3.51 (m, 3H), 3.10(m, 2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d, 6H), 1.13(d, 6H); MS m/z 627
(M+1).
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HH o =is N2-(4-( H-benzo[d]imidazol-2-y1)-2-isopropoxy-5-
methylpheny1)-5-thloro-N442-

WQidtseeELIfonyl)phenyl)pyrimidine-2,4-diamine IF NMR (40B0J{Y$2007/085304
CDC13) 10.43 (s, 1H), 9.68 (s, 1H), 8.32 (d, 8.04 (s, IF), 7.93 (d, 1H),
7.71-7.'65 (m, 3H), 7.59 (s, 1H), 7.40-7.37 (, 3H), 4.46- 4.43 (in, 1H),
3.31-3.20 (m. 1H), 2.38 (s, 3H), 1.32 (d, 6H), 1.15 (d, 6H). MS (ES): 591.2
(M+1)+. 62 ONH 01 GI I I140N NNN 01-

5-(4-(2- (|sopropylsuIfonyl)phenyla&g}ggig15
chloropyrlmldln 2 ylamlno) 4 |sopropo y- -methyl -2-
6 i DAAEIL

4@@%%6%[\158&0&1 @Qmﬁrdﬂizs&tﬁa@rqpmswt@ayétﬁbarwmma §ad amide (177)

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methy1-2-

(piperidin-4-yl)benzamide IF NMR: (DMSO-d6 +}t'1raceCD20) 6

8.460,1M8.300,1H); 7.83(s,1H);7.81(s,1H);7.58( )"’i 33(t,1H);6.88(s,1
; ); 28 (m, 2H); 2.65

04 Structure Physical Data
/z) 64 ONH 1 ,0r, is ciN

(M+1)+. WO 2008/078687F 00
111 NMR 400 MHz ( 'H

Step 1: (28, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino } -
5-isopropoxy-1-oxo-1,3-dihydro-isoindol-2-yl) —pyrrolidine—Q—carboxylic acid methyl ester

o D "/<OCH3

N

[0128] Following the procedures previously described (Example 1) using N-Boc-cis-4-
amino-L-proline methyl ester in place of 4-amino-piperidine-1-carboxylic acid tert-butyl ester,
generates (2S5, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
ylamino }-5-isopropoxy- 1-oxo-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic acid methyl
ester; MS m/z 643.2 (M+1).

Step 2

[0129] (2S, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
ylamino }-5-isopropoxy- 1-oxo0-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic acid methyl
ester generated in Step 1 (20 mg, 0.03 mmol) is dissolved in 7 N ammonia solution in MeOH ( 3
mL, 21 mmol). The resulting solution is heated using microwave irradiation to 120 °C for 1 h.
After cooling to room temperature, the reaction mixture is concentrated in vacuo, neutralized to

pH=8 with saturated aqueous NaHCO3, and extracted with DCM. The organic extracts are dried
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NNN H -0I- 5-(4(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methy1-2-

WQHWHERRbmethyl)benzamide 1H NMR: (DMSO-d6 + trace F2IYU§2007/085304
8.48(d.1H):8.36(s,1H); 8.27(s,1H); 7.82(dd,1H); 7.52 (m,1H); 7.36(d,1H);
7.33(s,1H); 4.76(m.1H); 439 (s, 2H); 4.01 (d,2H); 3.70(t.2H): 3.44 (m, IF);
3.36(d.2H): 3.19 (t.2H); 2.66(s. 3H);1.30(d,6H); 1.18(d,6H).MS (ES): 617.2
(M+1)+. 65 0 OH 40 c,40 NNN H 0Y".

OVC%% dISBRE l?ﬁﬁf%}}@g%@ﬁng lz%mt%% % flve ( tﬁyfg )-4-(6-{5- Cgloro -4-[2-(propane-

ropyrimi |n -2-ylamino)-5-isopropoxy- enzoic acid (TFA'sa
2-sgHoRUDIE B a0 11pyyiBidin-Gsy RNl oitepopyX Y- bexet] BrihydBeriggindol-2-

y) BIhoi@RdS. tithokye QGQL alﬂﬂaeféﬁﬁﬁs@ﬁy@mm})l%%ﬁﬁ% motﬁvlmrtiaﬂ?yso de
obscured bg(CD3OD 2.36 (s 3H 1 41 d 614), 1.31 + (d, 6H).

withergge p@h oA i+ | é?\i ésolﬂ)..ﬁ?..(?? &dﬁrﬁlﬂ}sléfg ) Y5

1 HR LMo 8- R7isapr opo)xy43-raeth - Mplpﬁnﬁm -4-44 (m, 1H), 3.35 (m,1H), 2.63

h f -diami
T B B b e e R B R W 1 7 86 (o
tH). 7.67 (dd, 1H), 7.45 (dd. 1H), 7.42 (s. 1H), 6.79 (s. 1H), 4.56-4.48 (in,
1H), 3.49-3.32 (in, 3H), 3.10-2.91 KRan@t)18.09 (s 3H), 1.89-1.77 (m 4H),

[]-pyrimidine- 2 4- d|am|ne (HO salt DMSO d6 + trace D20) 6 8.28 (s, 1H),
8.19 (d, 1H). 7.86 (d. tH). 7.66 (dd, 1H), 7145 (dd. 1H), 7.37 (s. 1H), 6.77
(s. 1H), 4.56-4.49 On, tH). 3.51-3.37 OR. 3H), 3.16-3.08 (m, 2H).
2.98-2.88 On. 1H), 2.77 (s. 3 S B

6H), 1.11 (d. 6H). MS (ES ) Q? ,@

[0130] A solution of 0.5 M KHMDS in toluene (4.7 mL, 2.34 mmol) is added to a solution
of 1,4-dioxaspiro[4.5]decan-8-one (1.80 mmol) and N-phenyltrifluoromethanesulfonimide (2.34
mmol) in dry THF (18 mL) at -78°C under argon. After stirring at -78°C for 4 hours, the
mixture is quenched with H,O, extracted with diethyl ether and dried with MgSO,. After
workup and silica flash chromatography (hexane/EtOAc 90:10), 1,4-dioxaspiro[4.5]dec-7-en-8-
yl trifluoromethanesulfonate is isolated: "H NMR (CDCls, 400 MHz) & 5.66 (m, 1H), 3.98 (m.
4H), 2.53 (m, 2H), 2.40 (m, 2H), 1.90 (t, 2H). MS (ES+): 289.0 (M+1)".
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WO 2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR

400 MHz (DMSO-d6) and/or MS (m/z) 68 0 4040 N N3. H oy-
WQAN/73G8bpropylsulfonyflphenylamino)-5- PCT/US2007/085304

chloropyrimidin-2-ylamino)-5-isopropoxy-2-

methylphenyl)(4-methylpiperazin-1-y 0 methanone MS (ES): 601.2 (M+1)7

69 is a -40 NNN HH ----( ' 5-chloro-N2(2-isopropoxy-5-methy1-44141-

methylpiperidin-4-yOpiperidin-4- yflphenyl) N4-(2-

ORY, B! pyr 655.3 (M+1)t

e R SR e L S e

methylpiperazin-1-yl)pyridin:3- yfI hehy!)-N4d2s (isopropy!
sulfonyflphenyflpyrimidine-2 Z}»q

[0131] A stirred solution of the 1,4-dioxaspiro[4.5]dec-7-en-8-yl trifluoromethanesulfonate
(0.03 mmol) and 2-(5-isopropoxy-2-methyl-4-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (Intermediate 5, 0.04 mmol) in THF (3 mL), containing [Pd(PPh3),] (0.013
mmol) and K3PO4-H,O (0.045 mmol), is heated to 80°C under argon for 16 hours. After workup
and silica flash chromatography (hexane/EtOAc 4:1), 8-(5-isopropoxy-2-methyl-4-nitrophenyl)-
1,4-dioxaspiro[4.5]dec-7-ene is obtained. "H NMR (CDCl3, 400 MHz) 6 7.62 (s, 1H), 6.82 (s,
1H), 5.74 (m, 1H), 4.65 (m, 1H), 4.04 (m. 4H), 2.47 (m, 4H), 2.27 (s, 3H), 1.89 (t, 2H), 1.29 (d.
6H). MS (ES+): 334.16 (M+1)".

Step 3: 4-(5-isopropoxy-2-methyl-4-nitrophenyl)cyclohex-3-enone

[0132] A solution of 8-(5-isopropoxy-2-methyl-4-nitrophenyl)-1,4-dioxaspiro[4.5]dec-7-ene
(0.1 mmol) in 2.5 mL of TFA and CH,Cl, (1:4 v/v), is stitred at room temperature for 6 hours.
After workup and silica flash chromatography (hexane/EtOAc 4:1), 4-(5-isopropoxy-2-methyl-
4-nitrophenyl)cyclohex-3-enone is obtained. "H NMR (CDCls, 400 MHz) 6 7.63 (s, 1H), 6.81
(s, 1H), 5.73 (m, 1H), 4.62 (m, 1H), 3.07 (m, 2H), 2.68 (m, 4H), 2.27 (s, 3H), 1.37 (d. 6H). MS
(ES+): 290.13 (M+1)".

Step 4: 4-(5-isopropoxy-2-methyl-4-nitrophenyl)-N,N-dimethylcyclohex-3-enamine
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MS (ES): 650.3 (M+1)+. 71 NH O NNN HH 0. ...... ,c -0

5-chloro-N2-(2-cyclobutoxy-5-methy1-4-(piperidin-4-
WQAPHENYE§IN4-(2-(isopropylsulfonyl) pheny Opyrimidine2,4-diB&TisNe3/085304

(ES): 5701 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure

Physical Data 111 NMR 400 MHz (DMSO0-(16) and/or MS (m/z) 72 OH 1

40 c,,.." NNAN 4, HH 0=S"_--Co_('\21444-1|

5-Chloro-412-(propane-2-sulfonyl)- phenyl amino] -pyri midin-2-ylamino 1

§13B§)°@6$§%¥é@11%% g}‘%{rﬂé"l%%%gy%%&ﬂ&ﬂ kSRR NRAESY: 898:20.1
mmol) and dimethylamine (O 11 mmol) in 2 mL of 1,2-dicholoroethane, is added AcOH (0.1
mmol) and NaBH(OAc); (0.11 mmol). The reaction mixture is stirred at room temperature for
10 hours. After workup and silica flash chromatography (CH,Cl,/MeOH 9:1), 4-(5-isopropoxy-
2-methyl-4-nitrophenyl)-N,N-dimethylcyclohex-3-enamine is obtained. MS (ES+): 319.19

(M+1)".

Step 5: 4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-methylaniline

HoN N

Q

>7

[0134] To a solution of 4-(5-isopropoxy-2-methyl-4-nitrophenyl)-N,N-dimethylcyclohex-3-
enamine (0.1 mmol) in 10 mL of MeOH, is added Pd/C (5 mg) under argon. The suspension is
stirred under 1 atm. H; for 6 hours. After filtering, solvent is removed and 4-(4-
(dimethylamino)cyclohexyl)-2-isopropoxy-5-methylaniline is obtained. MS (ES+): 291.24
(M+1)",

Step 6
[0135] Following the procedure previously described (Example 7, Step 4) using the product

from Step 5 generates the title compound 5-Chloro-N2-[4-(4-dimethylamino-cyclohexyl)-2-
isopropoxy-5-methyl-phenyl]-N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (21).
"H NMR (CD;0D, 400 MHz) 3 8.36-8.38 (d, 1H), 8.20 (s, 1H), 7.97-7.99 (m, 1H), 7.69-7.73
(m, 1H), 7.46--7.52 (m, 2H), 6.89-7.02 (d, 1H), 4.60-4.66 (m, 1H), 3.37-3.39 (m, 1H), 3.00 (s,
3H), 2.90 (s, 3H), 2.17-2.22 (m, 4H), 1.64-2.01 (m, 8H), 1.25-1.32 (m, 12H); MS (ES+): 600.3
(M+1)".

[0136] Exemplary compounds of the invention are set forth below. Table 1 shows

exemplary compounds of Formula (1A).
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NNN HH 0=S0i- H 5-chloro-N242-isopropoxy-4-(142-
methoxyethyl)piperidin-4-y1)-5-methylphenyl)-N4-(2-
WQidtsepeELIfonyl)phenyl)pyrimidine-2,4-diamine MS (ES): 6 BS.B/U§2P97085304

74

N2-

1410™..----"Plle NNN HH _0_7(S.zb
(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-

yflpheny1)-N4-(2-(isopropylsulfonyl)pheny1)-5-
methylpyrimidine-2,4-diamine (ES'): 552.7 (M+1) +. '11INMR (HC1 salt.

DMSO-d6 + trace D20, 400 MHz)

2

), 7.79 (in, 1H), 7.61 (n, 1H), 751%8 1H), 6.81

4(sy1H), 7.96 (dd, .1 = 8.0, 1.6 Hz,

s, IM), 4.55 (in 1H\

3.4
(s,

3 (m, 3H), 3.08 (N, kel (M, 1H), 2.77 (s, 3
3H), .91 (m, 2H), 1.80 (m, 2H), 1.24 (d, J= 6.0|H

H) 121 3\3 s Phpsical
(DMSO-d6)

ﬂdvlé}i’lsf(m/z)

10-4
5-
me
(pr
40
(n,
2H

Hz, 6H) MS7540CHN I\INN ISHH6=Sc 70

hloro-N2-(2-isopyopox g]yl -4-(1-
thylpiperidin J&

opylsulfonyOph yr|m1*u : -diamine Ift |
D MHZz) 8.15 (5.4H))\8.05 Op,_2H), 7.94 (dd. J =

83 (s, 1H), 4.4

), 3.13 (m, 4% 99 (n, 1H), (s, 3H), 2.06

MS (ES™): 563.1 (M+1)".

NMR (HC1 salt, CD30D,
8.0, 1.2 Hz, 1H), 7.66
50 (m, 1H), 3.54 (in,

(s, 3H), 1.91 (m, 4H),

1.84 (in. 2H), 1.19 (d, J = 2.0 Hz, 6H), 0.82 (t, J = 7.6 Hz, 3H). MS (ES):
57D(2-(WkIb)e-MS (EBIpo5T-3- (it 1)d - WO
20p8rindsB7HOT Y BRovHDes s Sifttture Physical Data 111 NMR 400
MHZ BB BRESFMS RZP9e. 1P ), 10
2 + +
= MS (ES™): 577.2 (M+1)".
>7o HN—Q :/?70| (=) M+
N
HN;<< >
®)
HN
N <
/
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4 -ylamino)-
N-cyclopentylbenzamide
3

HN
\rO
I
N,

N N

XX
H Oio

/N\

N2-(4-((1R,2S,4R)-2,4-bis(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenyl)-5-chloro-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 643.3 (M+1)".
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NNN HH -N S 2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(l-

methylpiperidin-4-yOphenylamino)pyrintidin-ylamino)-
WoRMNHHResiyIbenzenesulfonamide 1H NMR (HCI salt, Cl/30DP48(/ RA#97)085304

8.14 (s, 1H), 8.09 On, 1H). 7.86 (dd. J = 8.0, 1.6 Hz,7.59 (m, IH), 7.44 On,

1H), 7.24' (s, 1H). 6.83 (s, 1H). 4.59 (m, 1H). 3.51 (in, 2H), 3.13 (m, 2H).

3.02 (n. 1H), 2.82 (s. 3H), 2.62 (s. 6H), 2.09 (s. 3H), 1.92 (m, 4H). 1.19 (d,

J =6.0 Hz, 6H). MS (ES): 573.1 (m+0+. 77 ociO .- NNN HH 0=p...1:j Oo

5=ghtot U'NZ'(Z'iDUpI OpoXy=5-1 |cthy1-4-(1- Physical Data
methylpiperidin-4-yflph&#Eyatng4(2-(pyrrolidin-1- 'H NMR 400 MHz (DMSO-d6)
ylsulfonyl)phenyl)pyrimidine-2,4-diamine 1H NMR [HCI salt, ﬁdﬁ;@l{s}]sél(aoz)

4MHiz) 8.14 (s, 1H), 8090 1H). 789 (dd. J=8.0,1.6 Hz,
tH). 7.40 (in, 1H), 7.28 (s1H]. 6 s, 1H). 4.59 (i, 1H) 3 gng’%%“) '
3.13 (m, 6H). 3.02 OnH H)Y2.82 (§. 3H), 2.09 (s. 3H), 1.91 (m, 4H). 1.67

(in| 4H), 1.20 (d, z, 6HF WS (ES): 573.1 (M+1)+.MS (ES'"): 599.3
(Mp1)+. 780 cC'i '\1@
5-¢hloro-N4-(2-(cye Iaminosulfonyl)phenyl)-N2-(2-
isgpropoxy-5-methyl- methylpiperidin-4-
yflphenyl)pyrimidine- 2 4- dlamlne 1H NMR (HCI salt, CI/30D, 400 MHz)
8.17 (s, tH), 8.05 (m, 1H) 7.89 (dd../ = 8.0, 1.6 Hz| IF), 7.56 (m, IH), 7.38
O, NH}- (123 654 SL K- BisBdirfsthfkhinb ol fomed), 3.59 (m. IF), 3.51 (m,
2H) 2 3sdptofipxy2HneB100hemy DHSHEhR BN (BH), 2.07 (s, 3H), 1.91 (m, 6H),
1.6 7igpRroppyuong) phenghpyrimping . diagipeHz, 6H). MS (ES): 599.3

N

HNJ\\N

\,/O O=§=O
~NQ

5(M[+1)+. 79 1001 40 NNN Z‘ﬁim MS (ES*): 601.2 (M+1)".
|

/N\

2-(5-chloro-2-(4-((1s,4s)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenylamino) pyrimidin-4-
ylamino)-N,Ndimethylbenzenesulfonamide

JNjICI MS (ES): 601.2 (M+1)*.
HN \N N
H O:§=O

/N\

2-(5-chloro-2-(4-((1r,4r)-4-(dimethylamino)cyclohexyl)-
2-isopropoxy-5-methylphenylamino)pyrimidin-4-
ylamino)-N,N-dimethylbenzenesulfonamide

61




N,O 2-(2-(2-isopropoxy-5-methy1-4-(1-methylpiperidin-4-

yflphenylamino)-5-chloropyrimidin-4-ylamino)-N,Ndimethylbenzamide FFI
WORR/PHCYsalt. CD;0OD, 400 MHz) 8.15 (s, IF), 7.78 (m, 1H), PGIUPATIYPS304

7.54 (m. 1H), 7.46 (in, 1H). 7.33 (S. 1H), 6.90 (s. 1H), 4.69 (in, tH). 3.61

(in, 2H). 3.22 (m. 2H), 3.09 (in, IF), 3.06 (s, 3H), 2.92 (s, 6H), 2.17 (s,

3H). 2.00 (in. 4H), 1.30 (d, J = 6.0 Hz, 6H). MS (ES’): 537.3 (M+1)+. WO

2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR 400

] | NN N

M' IL ID?VIISO'dG\ aIIdIIUI erIS IIIIIIL\ 80 O CII N GG J. L, TNINTN A
( J (m7Z) T "Physical Data

H2NO 2-(2-(2-isopropo§9fl$1HTéthy1-4-(1-methylplperldlﬁ-ﬁMR 400 MHz (DMSO-d6)
yflphenylamino)-5-chloropyrimidin-4-ylamino) benzamide 1HahN)XRMS Gid/z)

7salt, CD30D, 4Q0 MHz) 8.60,(s, 1H), 8.15 (s, 1H), 7.88 OyglHls 5%% o
1H). 7.44 (m, 187,386, DHei6.99 (s, 1H). 4.69|(m 1H). 364 (i '

3.28 (in, 31-1), 2.9 . 3 3H) 2.08 (in. #H), 1.30 (d, J = 60Hz,
. /0N 1.7.....0 NNN Oz:HH

6H). MS (ES): 5009.
g xy 5 methy1-4-(1-

,S.J., 0 H2N\-- 5 roN2- (2
mathylpiperidind-yflpheny1)-N4
(aminosulfonyflphenyl)pyrimidine-2,4-diamine FFINMR (HCI salt. CD;0D,
403)\%&—@1&;0122&% ?1)0 %5895(1%131'11: 47(594 (dd, .1=8.D, 1.6 Hz, 1H), 7.52 (m,

1H (80 H)1ai69.(IN, 1H). 3.51 (m. 2H),
3c9q(39¢13mﬂ)y13e92a@ae 1H) 282 (s 3H), 2.11 (s, 3H), 1.92 (m, 411), 1.19

s\u, J=6.0Hz, 6H)-MS (ES)N_":’%'Z (M+1)+8240 Q=< N*—=—A :
NNN OHH >_O N— }Cl " MS (ESH: 549.1 M+D*.
" HN;<< >
O
\ 3

/

azetidin-1-yl(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-
ylamino)phenyl)methanone

N;\/(Cl MS (ES™): 627.2 (M+1)".

5-chloro-N2-(4-((1r,4r)-4-(dimethylamino) cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-(pyrrolidin-1-
ylsulfonyl)phenyl)pyrimidine-2,4-diamine

10 o N .
N/\/,[ MS (ES™): 627.2 (M+1)".

/N\

5-chloro-N2-(4-((1s,4s)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenyl)-N4-(2-(pyrrolidin-1-
ylsulfonyl)phenyl)pyrimidine-2,4-diamine

62




S. /'0 5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-

methylpiperidin-4-yflpheny1)-N4-(2- (rnethylsulfonyl)pheny
W@OBiifidie-2,4-diamine ITINMR (HCI salt. CD30D, 400 MH2E /A5 7/p§5304

8.04 (s, IF), 8.00 (dd, .1= 8.0, 1.6 Hz, 11-1), 7.67 On, 1H), 7.49 (in, IF),

7.23 (s, tH). 6.82 (s, tH). 4.58 (m, 111), 3.54 (m, 2H), 3.14 (m, 2H). 3.10

(s, 3H). 3.00 (in. 1H), 2.82 (s, 3H), 2.08 (s, 3H), 1.89 (m, 411),1.19(d, ./ =

6.0 Hz, 6H). MS (ES): 544.2 (M+1)+. 83 00 a, NNN O.:HH H2No

[ Ial N /(D £l [l ol 4 (4 Y P HPAH
I-GINMUTU=INZ=( £~ TTUUTU=Oo=TTTIcUd Iyl"f'\J.'IIIUI.IIyIPIIJCIIUIII ‘-I-' PhySlcal Data

yflpheny1)-N4-(2-(aninf8is®éisyl) phenyl)pyrimiding-2, 4pdig i 6N WS 0-d6)
(HC1 salt. DMSO-d6, 400 MHz) 9.61 (s, 1H), 9.39|(s, 1H), 9ahli/s M$Kn/z)

18.38 (d, J = 8.0 Hz, lH) 82:;65 1H), 7.84 (dd, J=8.0, 1@[5'5128@“525’05&&1)
p; :

(s.[2H), 7.41 (In, 1H). 7.38 (d][J = § z, 1H), 7.20 (m, tH) @./=
12|4 Hz, 1H), 352 (rm “ZH), 2.99 (in, [LH), 2.82 (d, J = 4.8

Hz, 311), 2.2 .92 (inf24y4,81(m, 2H).|MS (ES): 505.2
(Mf1)+. WO 20 8/0 @ 7PCT/U$@7/085304 S$tructure Physical Data
DN

1H NMR 400 MHz (DMSO=d6) and/or MS (m/z) 84 1H NMR (HC1 salt,
CD30D, 400 MHz) 8 (s, 1H), 8.07 (s, 1H), 7.92 (dd, J = isciej....is 8.0,
1.6 Hz, 11-1), 7.65 ( ), 7.47 NNN

/N\

N2-(4-((1r,4r)-4-(dimethylamino)cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-5-methylpyrimidine-2,4-diamine

12 N~ MS (ES™): 580.8 (M+1)".
2] Q

/N\

N2-(4-((1s,4s)-4-(dimethylamino)cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-5-methylpyrimidine-2,4-diamine

13

2,-C MS (ES™): 549.1 (M+1)".
HNJ‘\:r\JIN’?
H 5 /A

N
I

2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4 -ylamino)-
N-cyclopropylbenzamide

63




H oo."\._ (in, 1H), 7.20 (s, 1H), 6.84 (s, 1H), 4.58 (m, 1H), 3.99 (in, 1H),

3.52 (m, 2H), 3.14 (in, 2H), 3.02 (in, 1H), 2.83
WQ28PYBNZ - (2-(cyclobutylsulfonyl)pheny1)-N2-(2- (s, 3H), 2. ZSTRS244y/085304

2.08 (s, 3H), 2.00 (in, 2H),1.89 (m, 6H), 1.19 (d, J =

isopropoxy-5-methyl-4-(I -methylpiperidin-4- 6.0 Hz, 6H). MS (ES): 584.2

(M+1)+. yflphenyl)pyrimidine-2,4-diamine 85 MS (ES): 523.2 (M+1)+. Il

O0 CIN.-5LN 40 H 0O 5-chloro-N442-(isopropylsulfonyflphenyl1)-N242-

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
14 iA/,[CI MS (ES™): 577.1 (M+1)*.
HN \N N
0 H
\( E\ o I\O
N
I
(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-
ylamino)phenyl)(piperidin-1-yl)methanone
15 MS (ES*): 558.1 (M+1)".
(S)-5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-2-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2.4-diamine
16 +. +
HN MS (ES™): 558.1 (M+D)™.
Cl X
N
QT
N N N
o;io H H O\’/
(R)-5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-2-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl) pyrimidine-
2.,4-diamine
17 N 'H NMR (CD:OD, 400 MHz) § 8.34-
Q. HNQ :/?*Cl 8.37 (m, 1H), 8.17 (s, 1H), 7.89-7.96
N AN (m, 1H), 7.64-7.71 (m, 1H), 7.42-7.49
N (m, 2H), 6.86-6.96 (d, 1H), 4.55-4.65
_<S\‘o (m, 1H), 3.34-3.53 (m, 1H), 2.15-2.91
(m, 12H), 1.94-1.97 (m, 4H), 1.23-1.72
(__N) (m, 20H); MS (ES™): 654.8 (M+1)".
N
/
(cis,trans) 5-Chloro-N2-{2-isopropoxy-5-methyl-4-[4-(4-
methyl-piperazin-1-yl)-cyclohexyl]-phenyl}-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

64




methoxy-5-methyl-4-pheny1)-phenyl)pyrimidine-2,4- diamine 86 0 a

..... c,41 0 MS (ES): 442.1 (M+1)+. NNN

[HH i
WQ28p8Y6482 4 2-cyanopheny1)-N2-(2-methoxy-5-methyl-

N
PCT/US2007/085304

4-phenyl)-phenyOpyrimidine-2,4-diamine 87 MS524.1 (ES):(M+1)+. 40
0 an,40

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

18

O>_HN—<\Z}CI

HN

Oy,
Sa,

_< 0
(—NH

N—
/

(cis,trans) 5-chloro-N2-{4-[4-(2-dimethylamino-ethyl
amino)-cyclohexyl]-2-isopropoxy-5-methyl-phenyl}-N4-
[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

"H NMR (CD,0D, 400 MHz) § 8.35-
8.37 (d, 1H), 8.20 (s, 1H), 7.97-8.00
(m, 1H), 7.7--7.74 (m, 1H), 7.46-7.51
(m, 2H), 6.89-7.03 (d, 1H), 4.60-4.64
(m, 1H), 3.30-3.60 (m, 5H), 3.01 (s,
6H), 2.81-2.84 (m, 1H), 1.25-2.30 (m,
24H); MS (ES"): 643.3 (M+1)".

19

>_
d HN—<\}
\;

\S\

5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -4-isopropoxy-N-methyl-2-[4-(4-
methyl-piperazin-1-yl)-cyclohex-1-enyl]-benzamide

"H NMR (CD;0D, 400 MHz) § 8.51-
8.56 (t, 1H), 8.41 (s, 1H), 8.19 (s, 1H),
7.86-7.89 (m, 1H), 7.54--7.58 (m, 1H),
7.27-7.31 (m, 1H), 6.97-7.00 (m, 1H),
4.77-4.84 (m, 1H), 2.66-3.32 (m, 15H),
1.22-2.21 (m, 18H); MS (ES™): 696.2
(M+1)".

20

O>_HN—<\:}CI

HN

4-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy-2-
methyl-phenyl)-cyclohexyl]-piperazin-2-one

"H NMR (CD;0D, 400 MHz) § 8.34-
8.36 (d, 1H), 8.21 (s, 1H), 7.98-8.00
(m, 1H), 7.69-7.73 (m, 1H), 7.45--7.52
(m, 2H), 6.90-7.01 (d, 1H), 4.60-4.66
(m, 1H), 3.99 (s, 2H), 3.36-3.62 (m,
6H), 1.65-2.42 (m, 12H), 1.24-1.31 (m,
12H); MS (ES*): 655.3 (M+1)*.

21

-
HN— }
@

—
5-Chloro-N2-[4-(4-dimethylamino-cyclohexyl)-2-
isopropoxy-5-methyl-phenyl]-N4-[2-(propane-2-
sulfonyl)-phenyl]-pyrimidine-2.,4-diamine

"H NMR (CD;0D, 400 MHz) § 8.36-
8.38 (d, 1H), 8.20 (s, 1H), 7.97-7.99
(m, 1H), 7.69-7.73 (m, 1H), 7.46--7.52
(m, 2H), 6.89-7.02 (d, 1H), 4.60-4.66
(m, 1H), 3.37-3.39 (m, 1H), 3.00 (s,
3H), 2.90 (s, 3H), 2.17-2.22 (m, 4H),
1.64-2.01 (m, 8H), 1.25-1.32 (m, 12H);
MS (ES*): 600.3 (M+1)*.
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NNN -HH 0--N \ 2-(5-chloro-2-(5-methoxy-2-methylbipheny1-4-
ylamino)pyrimidin-4-ylamino)-N,N- dimethylbenzenesulfonamide 88

WORISH/A73487MS (ES): 537.0 (M+1)+. NNN HH PCT/US2007/085304
Structure Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
22 Ve '"H NMR (CD,0D, 400 MHz) § 8.32-
g HH\N}C' 8.34 (d, 1H), 8.22 (s, 1H), 7.98-8.00

HN
Oz,

X

O

—NH

5-Chloro-N2-[2-isopropoxy-5-methyl-4-(4-methylamino-

cyclohexyl)-phenyl]-N4-[2-(propane-2-sulfonyl)-phenyl]-

pyrimidine-2,4-diamine

(m, 1H), 7.69-7.73 (m, 1H), 7.49--7.53
(m, 1H), 7.40-7.41 (d, 1H), 6.91-7.02
(d, 1H), 4.61-4.66 (m, 1H), 3.36-3.40
(m, 1H), 2.74-2.78 (d, 3H), 2.17-2.28
(m, 4H), 1.64-2.03 (m, 8H), 1.24-1.31
(m, 12H); MS (ES*): 586.2 (M+1)".

23

ZT

$

B
i=<s\\o o\l/

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(2-(4-methylpiperazin-1-yl)ethyl)benzamide

MS (ES*): 645.2 (M+1)*

24

! HN—(\I

5-Chloro-N2-[2-isopropoxy-5-methyl-4-(4-pytrolidin-1-
yl-cyclohexyl)-phenyl]-N4-[2-(propane-2-sulfonyl)-
phenyl]-pyrimidine-2,4-diamine

'"H NMR (CD;0D, 400 MHz) § 8.36-
8.38 (d, 1H), 8.20 (s, 1H), 7.97-7.99
(m, 1H), 7.69-7.73 (m, 1H), 7.45--7.52
(m, 2H), 6.88-7.02 (d, 1H), 4.60-4.66
(m, 1H), 3.65-3.85 (m, 2H), 3.32-3.34
(m, 1H), 3.16-3.20 (m, 2H), 2.77-2.96
(m, 1H), 1.22-2.35 (m, 28H); MS
(ESH): 626.3 (M+1)*.

25

o HN—(\‘

5-Chloro-N2-(2-isopropoxy-4-{4-[(2-methoxy-ethyl)-
methyl-amino]-cyclohexyl}-5-methyl-phenyl)-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

'"H NMR (CD;0D, 400 MHz) & 8.36-
8.38 (d, 1H), 8.20-8.21 (m, 1H), 7.96-
7.99 (m, 1H), 7.69-7.73 (m, 1H), 7.45-
-7.54 (m, 2H), 6.90-7.02 (d, 1H), 4.60-
4.66 (m, 1H), 3.32-3.77 (m, 8H), 2.90-
2.99 (m, 3H), 2.77-2.96 (m, 1H), 1.22-
2.33 (m, 24H); MS (ES*): 644.3
(M+1)*.
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5-chloro-N442-(isopropylsulfonyl)phenyl)-N2-(2-

methoxy-5-methyl-4-(4-methylphenyl)-

phenyl)pyrimidine-2,4-diamine

WaReYS38#073687PCT/US2007/085304 Structure Physical DB§E/B20RKARS304
400 MHz (DMSO-d6) and/or MS (m/z) 89 SOMS -- 401 Clifl 140 NNN HH
5-chloro-N4-(2-(isopropylsulfonyl)pheny1)-N2-(2-
methoxy-5-methyl-444-fluorophenyl)-phenyl)pyrimidine2,4-diamine (ES):
541.1 (M+1)+. 90 clisin SO Slwi NNN H "o

5=ghtot U-N4-(2-(iaup| Upyiauifm |yI)phu| |y1)-|"\52-(2- Physical Data
methoxy-5-methyl-4424r8sfRigropheny1)- phenyl)pyringigiparlsdo IAMSO-d6)
M$ (ES): 559.0 (M+1)+. and/or MS (m/z)
26 Ve 'H NMR (CD:0D, 400 MHz) & 8.44-
Q HN—Q}Q 8.46 (d, 1H), 8.25 (s, 1H), 8.13 (s, 1H),
N HN@ 7.94-7.96 (m, 1H), 7.64-7.67 (m, 1H),
osd 7.42--7.46 (m, 1H), 7.06 (s, 1H), 4.77-
K —° 4.83 (m, 1H), 3.48-3.54 (m, 8H), 3.32-
{‘_—5 3.35 (m, 1H), 3.06-3.10 (m, 2H), 2.96
N (s, 3H), 2.81-2.87 (m, 5H), 2.16-2.20

5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -4-isopropoxy-N-methyl-2-[3-(4-
methyl-piperazin-1-yl)-propyl]-benzamide

(m, 2H), 1.27-1.39 (m, 12H); MS
(ES*): 658.3 (M+1)".

27

g |
N\

L
2=<S\\O o\(
5-chloro-N2-(4-((1s,4s)-4-(dimethylamino) cyclohexyl)-

2-isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 600.2 (M+1)".

28

Iz

QLG
£_<S\\O O\(

5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-2-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2.4-diamine

MS (ES*): 558.2 (M+1)".

29

O>_HN—(\\‘}CI
" HN—Q

Os
Sx
_< 0
NH

5-chloro-N2-(2-isopropoxy-4-methyl-5-(piperidin-4-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl) pyrimidine-
2.4-diamine

MS (ES*): 558.2 (M+1)".
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91
2~(

a-."..,.-;;.,,401S .., NNN -.HH -,S*0 --NI'\
5-chloro-2-(4'-(dimethylamino)-5-methoxy-2,3'-

WQiHMERb#3heny1-4-ylamino)pyrimidin-4-ylamino)-N,NdimethYBER2AHEL S5 304
fonamide MS (ES): 5811 (M+1)+. 92 Igal 1ll 40 c, gv NNN H'lb
5-chloro-N2-(2-isopropoxy-5-methy1-4-((1s,4s)-4-
(pyrrolidin-1-yl)cyclohexyl)pheny1)-N4-(2-
(isopropylsuIfonyl)phenyl)pyrimidine -2,4-diamine MS (ES) 626.3 (M+1)+

\ALO

laYaVYaYa¥/alwlaYatalwinYal M laYaYaVYalwi/aValnlaYal

VVY{

40

D ZUU0/UTOS00TFC I IUOLUUIIUOJQU‘-I- DLI uuw T

D MHz (DMSO-d6) SHEHSMS (m/z) 93 IS 40 Gl

Ilyblbd.l U?hd. .LcJaf.DatVIr(
N HPNNMM MHz (DMSO-d6)
and/or MS (m/z)

30

>_HN—<\ }

5-chloro-N2-(2-isopropoxy-4-methyl-5-(piperidin-4-
yl)phenyl)-N4-(2(morpholinosulfonamido)
phenyl)pyrimidine-2,4-diamine

MS (ES*): 601.2 (M+1)*.

31

Q HN—<\

T

2-(2-(2-isopropoxy-4-methyl-5 -(p1per1d1n-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)-N-
isopropylbenzamide

MS (ES™): 537.3 (M+1)".

32

PP
3{8\\0 O\(

5-chloro-N2-(4-((1r,4r)-4-(dimethylamino) cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 600.3 (M+1)".

33

Y

e wN
QLH .
E=<5\\O O\l/
5-chloro-N2-(2-isopropoxy-5-methyl-4-((1s,45)-4-(4-

methylpiperazin-1-yl)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 655.3 (M+1)".

68




2~(

5-chloro-2-(5-methoxy-2-methy1-41-

molphohnobiphenyl-4-ylamino)pyrimidin-4-ylamino)-
WoRMHHRediylIbenzenesulfonamide MS (ES): 609.2 (M+1)+. ORCF/GR067/085304

40
2~(

Cl.,.....t.,40NNN ,HH .-PC) --N'
5-chloro-2-(5-methoxy-2-methy14-

(methylsulfonyl)bipheny1-4-ylamino)pyrimidin-4-
ylamino) -N,N- dimethylbenzenesulfonamide MS (ES): 602.1 (M+1)+. 950

AININL

407
ph
me

1
,U Ibl\ll_l TNTNTN I_I “I\II = J. '-|- \J bIIIUIU ’-|- \L \I\l I

nnylam|no)pyrlm|d|nSfZ£‘§/‘F&IHIF1EIno) 5'-methoxy-2'-

=clin 'Uthyibﬁifl%féglyﬁata
'H NMR 400 MHz (DMSO-d6)
+1)+. 96 Q‘w&ﬁMéQﬂq/z)

3HN
5-q
566

thylbiphenyl1-4-carboxamide MS (ES): 567.2 (M
N HH --N 1 2-(2-(4'-acetyl-5-methaxy-2-methylbi
hloropyrimidin-4-ylamino di ylbenzenep

)-N
B7PCT/US2007/084

5.2 (M+1)+<ﬁ/L

5-chloro-N2-(2-1sopropoxy-5 -methyl-4-((1r,4r)-4-(4-
methylpiperazin-1-yl)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
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5-Methyl-N2-[4-methyl-5-(1-methyl-1H-pyrazol-4-yl)-2-
(piperidin-4-yloxy)-phenyl]-N4-[2-(propane-2-sulfonyl)-
phenyl]-pyrimidine-2,4-diamine

1.10 (6H, d, J=5.7), 1.89 (2H, br), 2.03
(2H, br), 2.16 (3H, 5), 2.32 (3H, 5),
3.05 (2H, br), 3.49 (3H, br), 3.89 (3H,
s), 4.72 (1H, br), 7.06 (1H, s), 7.21
(1H, br), 7.30 (1H, br), 7.41 (1H, br.s),
7.46 (1H, br.s), 7.69 (1H, s), 7.79 (1H,
d, J=7.4), 7.95 (1H, br), 8.04 (1H,
br.s), 9.79 (2H, br.s). MS (ES™): 576.3
(M+1)".
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1-(5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -4-isopropoxy-2-methyl-phenyl)-

1.10 (6H, d, J=5.7), 1.89 (2H, br), 2.03
(2H, br), 2.16 (3H, 5), 2.32 (3H, 5),
3.05 (2H, br), 3.49 (3H, br), 3.89 (3H,
s), 4.72 (1H, br), 7.06 (1H, s), 7.21
(1H, br), 7.30 (1H, br), 7.41 (1H, br.s),
7.46 (1H, br.s), 7.69 (1H, s), 7.79 (1H,
d, J=7.4), 7.95 (1H, br), 8.04 (1H,
br.s), 9.79 (2H, br.s). MS (ES™): 517.2
(M+1)".

37
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N2-{2-Isopropoxy-4-methyl-5-[1-(2-morpholin-4-yl-
ethyl)-1H-pyrazol-4-yl]-phenyl }-5-methyl-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

1.14 (6H, d, J=6.8), 1.25 (6H, d,
J=6.0), 2.12 (3H, s), 2.33 (3H, s), 2.52
(overlapping with DMSO), 3.14 (2H,
very br.) 3.45 (1H, sept, J=6.8), 3.70
(4H, very br), 3.93 (2H, very br), 4.6
(1 or 2H, br.S), 4.63 (1H, sept, J=6.1),
6.99 (1H, s), 7.23 (2H, m), 7.53 (1H,
s), 7.78 (2H, m)7.91 (1H, s), 8.01 (1H,
s), 8.33 (1H, br.s), missing anilino NH.
MS (ES™): 634.3 (M+1)".

69




Structure Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z)
97 01P11....1, NNN OzzoHH __ NPcb 1
WQ2088¢Kif68G-4-(2-(N,N-dimethylsulfamoyl) phenyl
amino)pyrimidin-2-ylainino)-5'-methoxy-N,2'-
dimethylbiphenyl4-carboxamide MS (ES): 581.2 (M+1)+. 98 0 0 OH 40 a

PCT/US2007/085304

ye+-..010 NN-."N -HH --N \ 4'(5-ch loro-4-(2-(N,N-di inethy Isulfainoy I)

phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'- methy |
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o 1_A I 'H Al AMQ QN A 4 /AA AN\
ICTTy L=3=LAdlDUAYTIL ACLTU VIO (ES). O0UO0. L (IVIT1)

Sc.o --N |

Structure

~99 40 CIE QBN

'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
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N2-(5-(6-(3-(dimethylamino)propoxy)pyridin-3-yl)-2-
isopropoxy-4-methylphenyl)-N4-(2-(isopropyl
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine

1.06 (6H, d, J=6.7), 1.28 (6H, d,
1=6.0), 2.15 (6H, s), 2.19 (2H, br.m),
2.80 3H, s), 2.82 (3H, s), 3.25 (2H,
m), 3.39 (1H, m), 4.39 (2H, t, J=6.1),
4.70 (1H, sept, J=6.1), 6.86 (1H, d,
J=8.5),7.07 (1H, 5), 7.19 (1H, br.s),
7.35 (2H, br.s), 7.48 (1H, br.m)7.74
(1H, br.d, J=6.4), 7.84 (2H, br.s), 8.05
(1H, br.s), 9.76 (1H, s), 10.15 (1H,
br.s). MS (ES*): 633.8 (M+1)".

39

N2-(2-isopropoxy-4-methyl-5-(6-(4-methylpiperazin-1-
yl)pyridin-3-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-5-methylpyrimidine-2,4-diamine

1.06 (6H, d, J=6.7), 1.28 (6H, d,
1=6.0), 2.15 (6H, s), 2.19 (2H, br.m),
2.80 (3H, s), 2.82 (3H, s), 3.25 (2H,
m), 3.39 (1H, m), 4.39 (2H, t, J=6.1),
4.70 (1H, sept, J=6.1), 6.86 (1H, d,
J=8.5),7.07 (1H, 5), 7.19 (1H, br.s),
7.35 (2H, br.s), 7.48 (1H, br.m)7.74
(1H, br.d, J=6.4), 7.84 (2H, br.s), 8.05
(1H, br.s), 9.76 (1H, s), 10.15 (1H,
br.s). MS (ES*): 630.8 (M+1)".
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N2-(2-isopropoxy-4-methyl-5-(6-morpholinopyridin-3-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.,4-diamine

1.08 (6H, d, J=6.7), 1.28 (6H, d,
J=6.0), 2.15 (3H, s), 2.19 (3H, s), 3.59
(4H, br), 3.78 (4H, br), 4.70 (1H, sept,
J=6.1), 7.02 (1H, br.s), 7.07 (1H,
s),7.24 (1H, br.s), 7.35 (2H, br.s), 7.49
(1H, br.s), 7.75 (1H, br.d, J=6.8), 7.81
(1H, br.s), 7.86 (1H, br), 8.04 (1H,
br.s), 9.76 (1H, br.s). MS (ES): 617.8
(M+1)".
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N2-(2-isopropoxy-4-methyl-5-(6-(piperazin-1-yl)pyridin-
3-yDphenyl)-N4-(2-(isopropylsulfonyl) phenyl)-5-
methylpyrimidine-2.,4-diamine

1.12 (6H, d, J=6.7), 1.31 (6H, d,
J=6.0), 2.09 (3H, s), 2.18 (3H,s), 3.25
(4H, br.s), 3.39 (1H, sept, J=6.8), 3.75
(4H, br.t, J=5.1), 4.68 (1H, sept,
J=6.1),6.90 (1H, d, J=9.0), 6.98 (1H,
s), 7.01 (1H, br.s), 7.11 (1H, br.s), 7.44
(1H, s), 7.47 (1H,s) 7.70 (1H, d,
J=7.7),7.92 (1H, s) 8.04 (1H, s), 8.23
(1H, br.s), 8.90 (1H, br.s), 8.94 (1H,
br.s). MS (ES"): 616.8 (M+1)".
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2~(

5-chloro-2-(2-methoxy-5-methy1-4-(pyridin4-

yl)phenylamino)pyrimidin-4-ylainino)-N,Ndimethylbenzenesulfonamide MS
WQRBI59871 (M+1)+. 1000 a ...,..,~- --...,0 N...----.N-'N 0 --N PCT/US2007/085304
245-chloro-2-(2-isopropoxy-5-methy1-4-(pyridin-4-
yl)phenylamino)pyrimidin-4-ylamino)-N,Ndimethylbenzenesulfonainide MS
(ES): 553.2 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure

Physical Data in NMR 400 MHz

(DMSO-d6) and/or MS (m/z) 101 411

ININITA 1A RN [ | MNLILL N
NO NN =N+ )

o Physical Data
2-(5-chloro-2-(5-methy3tu2¢tussethylpiperidin-4-yloxy)-4g NMR 40% MHz (DMSO-d6)
(pyridin-4-yflphenylamino)pyrimidin-4-ylamino)-N,Ndimethylhaazenes ukien

4anfide MS (ES®): 608.2 (M+1)£,102 T ONH T 400 WiQ; NNN QR
K/N\/\ NN NH7/
N
/L 0 HN/S)
,,S\©
o
N2-(5-(6-(2-morpholinoethylamino)pyridin-3-yl)-2-
isopropoxy-4-methylphenyl)-N4-(2-(isopropyl-
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine
43 N o\( 1.13 (6H, d, J=6.8), 1.32 (6H, d, 6.0),
K/N 20.9 (3H, s), 2.20 (3H, s), 2.76 (3H,
[ )N\H br.s), 3.1 (4H, very br.), 3.38 (H,O
N A NZ l\l overlap), 3.40 (1H, sept, J=6.8), 4.36
X (1H, very br), 4.70 (1H, sept, J=6.0),
)\é,o H 6.60 (1H, d, J=4.7), 6.73 (1H, ), 7.00
g \© (3h, br) 7.68 (1H, s), 7.72 (1H, dd,
J=1.8,7.5),7.95 (1H, s), 8.03 (1H, s),
N2-(2-isopropoxy-4-methyl-5-(2-(4-methylpiperazin-1- 8'_172 6(11;51’9(11’ lelfl.l)’ 86;(1) élfi/lbi'(}
yl)pyridin-4-yl)phenyl)-N4-(2-(isopropylsulfonyl) J=1.6), 8.91 (1H, 5). 3 (M+1)".
phenyl)-5-methylpyrimidine-2,4-diamine
44 H MS (ES"): 586.3 (M+1)*
~
P
@H Ay
3=<S\\O O\l/
5-chloro-N2-(2-isopropoxy-5-methyl-4-((1s,4s)-4-
(methylamino)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
45

H
N<
CIrN \\"0’
QLH A,
3=<S\\O O\r

5-chloro-N2-(2-isopropoxy-5-methyl-4-((1r,4r)-4-
(methylamino)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 586.3 (M+1)"
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5-chloro-4-(2-(N,N-dimethylsulfamoyl)

phenylamino)pyrimidin-2-ylamino)-4-isopropoxy-Nmethy I-2-(pyridin-4-y

WEREHPZIHAe MS (ES): 596.2 (M+1)+. 103 | ONH IN 40 a

0-HH --,S..0 --N 1 5-(5-chloro-4-(2-(N,N-dimethylsulfamoyl) phenyl
amino)pyrimidin-2-ylamino)-2-(2-fluoropyridin-4-
y1)-4-isopropoxy-N-methylbenzamide MS (ES): 614.2 (M+1)+. 104 | ONH
0 so 1l N----.NN HH 544-(2-(isopropylsulfonyOphenylamino)-5-

ch
(E$
Ph

Ulupylilllidth-z-yiau|i||u)-4-i:up|upuxy-N,2- aimsg
5): 532.0 (M+1)+. W&w888/073687PCT/US20(
ysical Data 111 NMR 400 MHz (DMSO-d6) and

rthytbet |L°l'1#.1dglc|¥i%ata
or MS (Map/APMS (m/z)
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5-chloro-N2-(2-isopropoxy-4-methyl-5-(3-
methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

1H NMR (400 MHz, MeOD-d4) §
8.15 (1H, s), 8.12 (1H, d, J = 7.6 Hz),
7.93 (1H, s), 7.78 (1H, d, J = 7.6 Hz),
7.20 (2H, m), 6.96 (1H, ), 6.18 (1H,
s), 4.68 (1H, m), 3.28 (1H, m), 2.38
(3H, 5), 2.23 3H, s), 1.26 (6H, d, J =
6.0Hz), 1.16 (6H, d, J = 6.8 Hz) MS
(ES*): 556.2 (M+1)".

47 - 1H NMR (400 MHz, MeOD-d4) 5
Sp 8.20 (1H, s), 8.12 (1H, d, J = 7.6 Hz),
a 7.97 (1H,s), 7.78 (1H, d, /=7.6 Hz),
@\ j'\A)N\ 7.20 (2H, m), 7.01 (1H, s), 6.24 (1H,
NN s), 4.74 (1H, m), 2.68 (6H, s), 2.43
O=ss, " OT/ (3H, 5), 2.29 (3H,s), 1.32 (6H, d, J =
-N 6.0 Hz).MS (ES*): 557.2 (M+1)".
2-(5-chloro-2-(2-isopropoxy-4-methyl-5-(3-
methylisoxazol-5-yl)phenylamino)pyrimidin-4-ylamino)-
N,N-dimethylbenzenesulfonamide
48
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5-chloro-N2-(2-isopropoxy-4-methyl-5-(5-methyl-1H-
pyrazol-3-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

N

1H NMR (400 MHz, MeOD-d4) §
8.29 (1H, s), 8.13 (1H, bs), 7.97 (1H,
s),7.87 (1H, d, J = 7.6 Hz), 7.75 (1H,
s), 7.35 (2H, m), 7.09 (1H.s), 6.41 (1H,
s), 4.80 (1H, m), 3.40 (1H, m), 2.50
(3H, 5), 2.40 (3H, s), 1.36 (6H, d, J =
6.0 Hz), 1.25 (3H, d, J = 6.8 Hz). MS
(ES*): 555.2 (M+1)".
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5-chloro-N2-(2-isopropoxy-4-methyl-5-(1H-pyrazol-3-

yl)phenyl)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
2.4-diamine

1H NMR (400 MHz, MeOD-d4) §
8.27 (1H, s), 8.20 (1H, bs), 7.90 (1H,
d,J = 6.4 Hz), 7.81 (1H, bs), 7.67 (1H,
s), 7.37 (2H, bs), 7.08 (1H.s), 6.45
(1H, 5), 4.76 (1H, m), 3.38 (1H, m),
2.41 (3H, 5), 1.35 (6H, d, J = 6.0 Hz),
1.25 3H, d, J = 6.8 Hz).MS (ES™):
541.2 (M+1)".
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ONH H N- 1, NNN -HH --r- 5-(4-(2-(isopropylsulfonyl)phenylannno)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

WQRREAASH-pyrazol-5-y1)benzamide MS (ES): 598.2 (M+1)-LCKIERAHH$5304
40 Di 401 N1 N H 5-(4-(2-(isopropylsulfonyl)phenylannno)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(2-methylthiazol-5-y1)benzamide MS (ES): 615.2 (M+1)+. 107 ONH N 40
c,40 NNN H 0 5-(4-(2-(isopropylsulfonyl)phenylannno)-5- eh loropyri

In N ] H N\ 4 la $laa ol N1/A4
N=Z=yramimo)~4=1SOPTropPoXy=Z=Mmethyr=iN(T

Physical D
-mbthylpiperidin-4-yl)bHEsHREe MS (ES): 615.2 (Y1+ 1t baR dog MHAINISO-d6)
, NNN and/or MS (m/z)
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2-(5-chloro-2-(2-isopropoxy-5-(isoxazol-5-yl)-4-

methylphenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

V

1H NMR (400 MHz, MeOD-d4) §
8.31 (1H, s), 8.16 (1H, s), 8.03 (1H,
bs), 7.92 (1H, s), 7.74 (1H,d, J = 7.2
Hz), 7.17 (2H, bs), 6.99 (1H,s), 6.34
(1H, 5), 4.69 (1H, m), 2.64 (6H, s),
2.39 (3H, s), 1.27 (6H, d, J = 6.0 Hz).
MS (ES*): 543.2 (M+1)".
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2-(5-chloro-2-(2-isopropoxy-4-methyl-5-(2-methyl-1H-
imidazol-4-yl)phenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

1H NMR (400 MHz, MeOD-d4) §
8.18 (1H, s), 7.94 (1H, d, J = 5.2 Hz),
7.72 (1H, s), 7.70 (1H, s), 7.29 (2H,
bs), 7.21 (2H, bs), 7.00 (1H,s), 4.68
(1H, m), 2.65 (6H, ), 2.58 (3H, 5),
2.28 (3H, 5), 1.27 (6H, d, J = 6.0 Hz).
MS (ES"): 556.2 (M+1)".
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5-chloro-N2-(2-isopropoxy-4-methyl-5-(2-methyl-1H-
imidazol-4-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

1H NMR (400 MHz, MeOD-d4) §
8.10 (1H, bs), 7.90 (1H, s), 7.85 (1H,
d,J=7.6 Hz),7.65 (1H, 5), 7.48 (1H,
bs), 7.36 (2H, bs), 7.12 (1H,s), 4.70
(1H, m), 3.39 (1H, m), 2.70 (3H, s),
2.40 (3H, 5), 2.26 (3H, ), 1.34 (6H, d,
J=6.0Hz), 1.24 (6H, d, J = 6.8 Hz).
MS (ES*): 535.2 (M+1)*.
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(5-(5-(4-(2-(1sopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)isoxazol-3-yl)methanol

1H NMR (400 MHz, MeOD-d4) §
8.39 (1H, s), 8.31 (1H, d, J = 8.0 Hz),
7.98 (1H, s), 7.81 (1H, d, J = 7.2 Hz),
7.19 (1H, bs), 7.10 (1H, bs), 6.97 (1H,
s), 6.29 (1H,s), 4.78 (1H, m), 4.66 (2H,
s), 3.39 (1H, m), 2.44 (3H, s), 2.18
(3H, s), 2.26 (3H, 5), 1.41 (6H, d, J =
5.6 Hz), 1.27 (6H, d, J = 6.8 Hz). MS
(ES*): 552.6 (M+1)".
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--"S*HH ---K 5-(4-(2-(isopropylsulfonyl)phenylannno)-5-

chl

oropyrimidin-2-ylamino)-2-cyclopropyl-4-

WQaHERBR§N-methylbenzamide MS (ES): 558.2 (M+1)+. WO PCT/US2007/085304
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 109 40 c, timp NNN -0\
4'(5-chloro-4-(2-(N,N-dimethy
phenylamino)pyrimidin-2-ylamino)-2'-cyano-51-

ol |

LIS)

5-(

plupuxy-N-n|cthyibiphc||y1-4-\,al boxamide-o-a#0ihd+ts I‘%’Iéfga)[ Svai\és
(EB): 620.2 (M+1)+. 11r8c0rl NNN 0..,HH n Ho -
hloro-N4-(2-(sulfonylamino)pheny1)-N2-(2-methoxy5-me#niloAMS-(hél)

'"H NMR 400 MHz (DMSO-d6)

shy
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N2-(2-isopropoxy-4-methyl-5-(3-((piperazin-1-
yl)methyl)isoxazol-5-yl)phenyl)-N4-(2-(isopropyl-
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine

Z

-4-(rnethylacetamidophenyl)- phenyl)pyrimidine-g}ﬁ\-lg,}w}lig@hj}ﬁ% (=N ) 5

8.31 (1H, d, J = 8.4 Hz), 8.29 (1H, s),
7.88 (1H, s), 7.71 (1H, d, J = 8.0 Hz),
7.11 (1H, t, J=8.8 Hz), 6.98 (1H, t, J
=72 Hz), 6.88 (1H, s), 6.25 (1H,s),
4.67 (1H, m), 3.59 (2H, s), 3.22 (1H,
m), 3.03 (4H, bs), 2.61 (4H, bs), 2.35
(3H, s), 2.07 (3H, s), 1.30 (6H, d, J =
5.6 Hz), 1.17 (6H, d, J = 6.8 Hz). MS
(ES*): 620.8 (M+1)".

55

N,
n
N=

Oz
=N
T
NTNTN
3—<5\\O OY

N2-(5-(3-((diethylamino)methyl)isoxazol-5-yl)-2-
isopropoxy-4-methylphenyl)-N4-(2-(isopropyl-
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine

1H NMR (400 MHz, MeOD-d4) &
8.35 (1H, s), 8.33 (1H, d, J = 8.4 Hz),
7.89 (1H, s), 7.72 (1H, d, J = 8.0 Hz),
7.15 (1H, t, J = 8.8 Hz), 7.01 (1H, t, J
=7.2Hz), 6.90 (1H, ), 6.47 (1H,s),
4.69 (1H, m), 4.19 (2H, s), 3.24 (1H,
m), 3.00 (4H, bs), 2.38 (3H, s), 2.08
(3H, s), 1.22 (6H, t, J= 7.2 Hz), 1.17
(6H, d, J = 6.8 Hz). MS (ES*): 607.8
(M+1)".
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N2-(2-isopropoxy-4-methyl-5-(3-((4-(2-
morpholinoethyl)piperazin-1-yl)methyl)isoxazol-5-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)-5-

1H NMR (400 MHz, MeOD-d4) &
8.31 (1H, d, J = 8.4 Hz), 8.28 (1H, s),
7.87 (1H, 's), 7.70 (1H, d, J = 8.0 Hz),
7.08 (1H, t, J=8.8 Hz), 6.99 (1H, t, J
=7.2 Hz), 6.87 (1H, 5), 6.25 (1H,s),
4.66 (1H, m), 3.61 (4H, m), 3.55 (2H,
s), 3.21 (1H, m), 2.34-2.59 (12H, m),
2.35 3H, s), 2.06 (3H, s), 1.29 (6H, d,
J=6.0Hz), 1.16 (6H, d, J = 6.8 Hz).
MS (ES*): 733.4 (M+1)".

methylpyrimidine-2.,4-diamine
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111 o CI-N..../.,.."00" I.." NNN -H |
4'(5-chloro-4424N,N-dimethylsulfamoy0

WO RM§AZISA0) pyrimidin-2-ylamino)-N-cyclopropy1-5'- PCT/US2007/085304
methoxy-2'-methylbiphenyl-4-carbox amide MS (ES): 607.2 (M+1)+. 112
is cit.,.40 SIP NNN -HH --- NO |
N-((41-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-

methytbipheny=4-yhmethyDacetamide MSH(ES)—5951 (M'i'l)ﬁ'h ;‘{X’gI'Data
20P8/073687PCT/US2807B8S304 Structure Phys icahﬂmﬂl&m(ﬁ%o_d@
MHz (DMSO-d6) and/or MS (m/z) 113 o N I,,,,L40H 40 ci---- hIAMNKS kthi 2)

*
5N-15*C)0., C C 1H NMR (400 MHz, MeOD-d4) §
j 8.33 (1H, s), 8.17 (1H, bs), 7.93 (1H,
o /_/N s),7.92 (1H, d, J = 7.2 Hz), 7.91 (1H,
NH s), 7.37-7.39 (2H, m), 7.17 (1H, s),
N= 6.83 (1H, s), 4.84 (1H, m), 4.11 (2H,
7 dd, J = 2.8 and 12.8 Hz) 3.83-3.88
A (4H, m), 3.70 (2H, d, J = 12.4 Hz),
Q jf)N\ 3.42-3.48 (3H, m), 3.21 (2H, m), 2.54
NN N (3H, s), 1.36 (6H, d, J = 6.0 Hz), 1.26
o=ss_ M H o (6H, d, J = 6.8 Hz). MS (ES"): 698.2
/< © T/ (M+1)*.

5-(5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)-N-(2-morpholinoethyl)isoxazole-3-
carboxamide

S8 QN 1H NMR (400 MHz, MeOD-d4) &
N N

\_/ 8.33 (1H, s), 8.12 (1H, bs), 7.93 (1H,
P s), 7.95 (1H, s), 7.91 (1H, d, J = 8.8
Hz), 7.35-7.44 (2H, m), 7.15 (1H, s),
C')\AN 6.76 (1H, s), 4.85 (1H, m), 3.66-3.76
@N N/)\N (4H, m) 3.38-3.43 (2H, m), 3.10 (2H,
o=se N HoQ m), 2.54 3H, s), 1.42 BH, t, J=7.2
4 © 7/ Hz), 1.37 (6H, d, J = 6.0 Hz), 1.27
(6H, d, J = 6.8 Hz). MS (ES™): 682.3

(5-(5-(4-(2-(1sopropylsulfonyl)phenylamino)-5- (M+1)"

chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)isoxazol-3-yl)(4-ethylpiperazin-1-
yl)methanone

59 o o— 1H NMR (400 MHz, MeOD-d4) &
NH 8.17 (1H, s), 8.06 (1H, d, J = 8.0 Hz),
N= 8.02 (1H. s), 7.77 (1H, d, J = 7.6 Hz),
N2 7.21 (1H, bs), 7.12 (1H, t, J = 7.6 Hz),
SR 6.97 (1H, ), 6.51 (1H, s), 471 (1H,
ij m), 3.77 (3H, s), 3.29 (1H, m), 2.39
@N N/)\N (3H, s), 1.28 (6H, d, J = 6.0 Hz), 1.17
ot R H (6H, d, J = 6.8 Hz). MS (ES™): 615.1
/< Ne)

O\( (M+1)".

5-(5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)-N-methoxyisoxazole-3-carboxamide

75




0 5-chloro-N442-(morpholinosulfonyl)pheny1)-N242-

methoxy-5-methyl-4-(4-(methylacetamidophenyO-
WoRM§ARAFhidine-2,4-diamine MS (ES): 623.2 (M+1)+. 114 o ROHWBZH07185304

0 rNH sulfamoyOphenylamino)pyrimidin-2-ylamino)-5'-

methoxy-N,2'-dimethythipheny1-4-carboxamide MS (ES): 607.1 (M+1)+.

115 40 CINOO le 1 A NNN Oz,HH Pc,,-, 0-NH -

4:(5-chloro-4424N-cyclobutylsulfamoyl)

ph
din
NN

:llyioullil|u)py|illlidil|-2-yiou||i||u)-5'-|||cthu1\y-|"\i,2'
nethylbipheny1-4-cabtidtiFfide MS (ES): 607.1
N 0 0 5-chloro-N4-(2-(pyrrolidinosulfonyl)phenyj

Physical Data
M+INvikRG6b Y13z (DMSO-d6)
0-N2-(2- and/or MS (m/z)

60n¢

ph
20

thoxy-5-methyl-444-acetamidomethylphenyl)-
enyPpyrimidine-2;4-digmi (ES?: 607.2 (M-
DB/073687RCTISR087 4o

O_S\\O H H O

5-Chloro-N2-(2-isopropoxy-5-methyl-4-morpholin-4-
ylmethyl-phenyl)-N4-[2-(propane-2-sulfonyl)-phenyl]-

1H NMR (400 MHz, CDCI3) 10.35(s,
H: s\8Q4. 1HO, 7.93 (d, 1H), 7.59
(m, 2H), 7.41-7.36 (m, 2H), 4.70-
4.63(br, 1H), 4.30-4.18 (br, 2H), 4.15-
4.10 (br, 2H), 4.00-3.97 (br, 2H), 3.52-
3.46 (br, 2H), 3.20 (m, 1H), 2.95-2.84
(br, 2H), 2.24 (s, 3H), 1.31 (d, 12H).
MS (ES*): 574.2 (M+1)*.

61

pyrimidine-2,4-diamine
Y
I
Jij/kN
H

Clax
QU

N2-(4-(1H-benzo[d]imidazol-2-yl)-2-isopropoxy-5-
methylphenyl)-5-chloro-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

1H NMR (400 MHz, CDCI3) 10.43 (s,
1H), 9.68 (s, 1H), 8.32 (d, 1H), 8.04 (s,
1H), 7.93 (d, 1H), 7.71-7.65 (m, 3H),
7.59 (s, 1H), 7.40-7.37 (, 3H), 4.46-
4.43 (m, 1H), 3.31-3.20 (m, 1H), 2.38
(s, 3H), 1.32 (d, 6H), 1.15 (d, 6H). MS
(ES*): 591.2 (M+1)".

62

O=Ss

/<

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
((pyrrolidin-1-yl)methyl)benzamide

@) ’LH
Sy N
Seelige
o o\|/

MS (ES*): 601.2 (M+1)*.

63

NH
£=<S\\ O\I/

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

ey

I

N N/)\N

H H
o

1H NMR: (DMSO-d6 + trace D20): 6
8.46(d,1H);8.30(s,1H);
7.83(s,1H);7.81(s,1H);7.58(t,1);
7.33(t,1H);6.88(s,1H);4.65(m,1H);3.37
(m,1H);3.35(d,2H); 3.18 (m,1H);
2.98(m,2H); 2.65 (s,3H); 1.90(d,2H);
1.84(m,2H);1,28 (d,6H);1.17(d,6H).
MS (ES™): 602.2 (M+1)".

(piperidin-4-yl)benzamide
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Structure Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z)
117 HOO 40 in c,...rN40 NNN -N\
WQ2088¢K7f68G-4-(2-(N,N-dimethylsulfamoyl)

phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-

PCT/US2007/085304

methylbipheriy1-3-carboxylic acid MS (ES+): 568.1 (M+1)+. 118 0
O11INH 11, NNN HH -Nicb\

T-(4-(2-(N,N-dimethylsulfamoyflphenylamino)-5-

£]
LLLY]

H HPA H n [l H AN il | +la N1t
propyirmmmun=2Z=yT1aitiiu)=o =ITICcUTUAy=IN, Z =

Physical Dat
dimethylbiphenyl-4-carbisket#itle MS (ES): 565.2 (M+ 11 b9 400 MitQBMSO-d6)
s.N.----) L.,,..0 110 it 1 NNN and/or MS (m/z)

64

o N
RN NTY
@LH]'?N/AHE}A )

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-

(morpholinomethyl)benzamide

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

1H NMR: (DMSO-d6 + trace D20): 6
8.48(d,1H);8.36(s,1H); 8.27(s,1H);
7.82(dd,1H); 7.52 (m,1H); 7.36(d,1H);
7.33(s,1H); 4.76(m,1H); 4.39 (s, 2H),
4.01 (d,2H); 3.70(t,2H); 3.44 (m,1H);
3.36(d,2H); 3.19 (t,2H); 2.66(s,
3H);1.30(d,6H); 1.18(d,6H).MS (ES™):
617.2 (M+1)".

65

0
NN
2?5\\0 O\(
4-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methylbenzoic acid

(TFA salt, CD30D) 6 8.44 (d, 1H),
8.31 (s, 1H), 8.09 (s, 1H), 7.98 (d, 1H),
7.80 (dd, 1H), 7.59 (s, 1H), 7.45 (dd,
1H), 4.75-4.65 (m, 1H), 3.40-3.30 (m,
1H, partially obscured by CD30D
peak), 2.36 (s, 3H), 1.41 (d, 6H), 1.31
(d, 6H). MS (ES™): 519.1 (M+1)™.

66

NH
QI
|
N N/)\N
0=Ss H H O
0 g

5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-4-
yl)phenyl)-N4-[2-(propane-2-sulfonyl)-phenyl]-
pyrimidine-2,4-diamine

(HCI salt, DMSO-d6 + trace D20)
8.32 (s, 1H), 8.27 (d, 1H), 7.88 (d,
1H), 7.67 (dd, 1H), 7.45 (dd, 1H), 7.42
(s, 1H), 6.79 (s, 1H), 4.56-4.48 (m,
1H), 3.49-3.32 (m, 3H), 3.10-2.91 (m,
3H), 2.09 (s, 3H), 1.89-1.77 (m, 4H),
1.22 (d, 6H), 1.13 (d, 6H). MS (ES™):
558.1 (M+1)".

67

L
2=<S\\O o\(
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-

methylpiperidin-4-yl)phenyl)-N4-[2-(propane-2-
sulfonyl)phenyl]-pyrimidine-2,4-diamine

(HCI salt, DMSO-d6 + trace D20)
8.28 (s, 1H), 8.19 (d, 1H), 7.86 (d,
1H), 7.66 (dd, 1H), 7.45 (dd, 1H), 7.37
(s, 1H), 6.77 (s, 1H), 4.56-4.49 (m,
1H), 3.51-3.37 (m, 3H), 3.16-3.08 (m,
2H), 2.98-2.88 (m, 1H), 2.77 (s, 3H),
2.05 (s, 3H), 1.90-1.81 (m, 4H), 1.19
(d, 6H), 1.11 (d, 6H). MS (ES"): 572.2
(M+D)*.
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HH -N 0\ 2-(5-chloro-2-(5-methoxy-2-methy1-41-
(morpholinosulfonyl)bipheny1-4-ylamino)pyrimidin-4-

WQRHA3I8 N-dimethylbenzenesulfonamide MS (ES): 673.2 (REHYS240(¢H304
aitr NNN H 0\ 2-(5-chloro-2-(5-methoxy-2-methy1-41-(4-
methylpiperazin-1-yl)biphenyl-4-ylamino)pyrimidin-4-
ylamino)-N,N-dimethylbenzenesulfonamide MS (ES): 622.2 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400

NN L

AALL
I

DMl Y AAGQ fonf\ 404 N 3 4
VI Z (UVIoU=U0 ) AlTU7Ul Vio (1MI72) L2 1L U LI, INININ

HO=5 Py REIDSA

lorp-N2-(2-isopropoxy-Suiptig1-4-010r) -4- 'H NMR 400 MHz (DMSO-d6)

(pyrrolidin-1-yOcyclohexyl)pheny1)-N4-(2- and/or MS (m/z)
68sppropylsulfonyOphenyOpyrimidine-2,4-diamine M§,[§E(§§;)_602(ﬁ.§ &b{lﬁ%)#

1o D601 .

P A1 N./JOH @%Q
) g
@m N*mjij/m s
(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methylphenyl)(4-methylpiperazin-1-yl)methanone

69

or

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-(1-
methylpiperidin-4-yl)piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 655.3 (M+1)".

70

N

|\
OISy =
Q]&
NTTNTTN
H H
o)

ﬁ=<5\\ OY

5-chloro-N2-(2-isopropoxy-5-methyl-4-(6-(4-
methylpiperazin-1-yl)pyridin-3-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 650.3 (M+1)".

71

NH

5-chloro-N2-(2-cyclobutoxy-5-methyl-4-(piperidin-4-
yl)phenyl)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
2.4-diamine

MS (ES*): 570.2 (M+1)*.
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_ (..s...HH...,", I 2-(N-(Or,40-4-(4-(4-(2-(isopropylsulfonyl)

phenylamino)-5-chloropyrimidin-2-ylamino)-5-

WOsHI9p4)I898/- 2-methylphenyl)cyclohexyl)-Nmethy lamino)etharRf M& 8031085304

630.3 (M+1)+. 123 tin 40 NN'.N HH

N2-(4-((Is,4s)-44N-(2-methoxyethyl)-Nmethylamino)cyclohexyl)-2-isopropo
xy-5-methylpheny1l)- 5-chloro-N4-(2-6sopropy Isulfony O
phenyOpyrimidine2,4-diamine MS (ES): 644.3 (M+1)+. 124 1...r-oz 40'

= .5 Tl .
N%—(4-((1r,4r)-4-(N-(2-rﬁ6ﬂ‘i6¥yethy1)-Nmethylamir 0)CHEIQNAXN G0 MHs (DMSO-d6)
0-2-isopropoxy-5-methylpheny O- and/or MS (m/z)

75-}h|0ro-N442-(isopropylsuIfonyOphenyI rimidine2 4- 9‘.@1%92 1(|1:_)S)
644.3 (M+1)+. WO 2008/07368 S2007/085%304  Structure Physical
and/or MS (mfz) 1251 HN 0 0 411

Data 1H NM iz (O

CINH40N N '\P\ﬁ
= Y

2-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-

phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy-2-
methyl-phenyl)-piperidin-1-yl]-ethanol

73 N/\/O‘
A,
2—(3\\0 o\r

5-chloro-N2-(2-isopropoxy-4-(1-(2-
methoxyethyl)piperidin-4-yl)-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES*): 616.3 (M+1)".

74 P

N
SN
P
e Y
N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-

yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.,4-diamine

"H NMR (HCI salt, DMSO-d6 + trace
D20, 400 MHz) 8.04 (s, 1H), 7.96 (dd,
J=8.0, 1.6 Hz, 2H), 7.79 (m, 1H),
7.61 (m, 1H), 7.27 (s, 1H), 6.81 (s,
1H), 4.55 (m, 1H), 3.43 (m, 3H), 3.08
(m, 2H), 2.91 (m, 1H), 2.77 (s, 3H),
2.17 (s, 3H), 1.98 (s, 3H), 1.91 (m,
2H), 1.80 (m, 2H), 1.24 (d, J = 6.0 Hz,
6H), 1.10 (d, J = 6.8 Hz, 6H). MS
(ESY): 552.7 (M+1)*.

75 s

Clh
N
T
OZS\\O

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(propylsulfonyl)phenyl)pyrimidine-2,4-diamine

Ay

'H NMR (HCl salt, CD;OD, 400 MHz)
8.15 (s, 1H), 8.05 (m, 1H), 7.94 (dd, J
=8.0, 1.2 Hz, 1H), 7.66 (m, 1H), 7.50
(m, 1H), 7.19 (s, 1H), 6.83 (s, 1H),
4.60 (m, 1H), 3.54 (m, 2H), 3.13 (m,
4H), 2.99 (m, 1H), 2.82 (s, 3H), 2.06
(s, 3H), 1.91 (m, 4H), 1.54 (m, 2H),
1.19 (d, J = 2.0 Hz, 6H), 0.82 (t, J =
7.6 Hz, 3H). MS (ES): 572.2
(M+1)*MS (ES*): 572.2 (M+1)*.

79




5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
WQMs4074687ethylpiperazin-1-yl)cyclohex-1- enyl)benzamide NMSTEE3007/085304
696.3 (M+1)+. 126 HN 0 a CI1 leN 40 W H 'Ooy-
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

VAW |

P 4957 LI ININL L

((S)4-(4-methylpiperazin-1-yl)cyclohex-1- enyl)benzamide MS (ES): 696.3

VI

LINL N N R L LA
1o TN . U U CIN, TINININTT

o\
\9J|

( Iy 1z7 .
2-(4-((R)-1-hydroxypropdRcaifiamino)cyclohex-1-gny Ly NMRIZI(I)%S;\C/Ia}lI??:)?VISO_d(g)
5-(@-(2-(isopropylsulfonyl)phenylamino)-5- and/or MS (m/z)

76hloropyrimidin-2-ylamino)-4-isopr oxy-Nmethbea@lzﬁm'g&{M%{tE@: OD., 400 MHz)
673 (M+1)+. 128 QH LHNO *|C i, s 11.H skiir NN 31 HOES 11). 7.86 (dd. J

@ :fj\ =8.0, 1.6 Hz, 1H), 7.59 (m, 1H), 7.44
T NN (m, 1H), 7.24 (s, 1H), 6.83 (s, 1H),
2% O\/ 4.59 (m, 1H), 3.51 (m, 2H), 3.13 (m,
\ 2H), 3.02 (m, 1H), 2.82 (s, 3H), 2.62
(s, 6H), 2.09 (s, 3H), 1.92 (m, 4H),
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1- 1.19 (d, J = 6.0 Hz, 6H). MS (ES*):
methylpiperidin-4-yl)phenylamino)pyrimidin-4-ylamino)- | 573.1 (M+1)".
N,N-dimethylbenzenesulfonamide
77 NG '"H NMR (HClI salt, CD:0OD, 400 MHz)
Ol 8.14 (s, 1H), 8.09 (m, 1H), 7.89 (dd, J
Q\ I/JN\ =8.0, 1.6 Hz, 1H), 7.58 (m, 1H), 7.40
NN (m, 1H), 7.28 (s, 1H), 6.83 (s, 1H),
o=ss N 0 4.59 (m, 1H), 3.51 (m, 2H), 3.13 (m,
N O Ay 6H), 3.02 (m, 1H), 2.82 (s, 3H), 2.09
Q (s, 3H), 1.91 (m, 4H), 1.67 (m, 4H),
1.20 (d, J = 6.0 Hz, 6H). MS (ES™):
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1- 573.1 M+1)".MS (ES™): 599.3
methylpiperidin-4-yl)phenyl)-N4-(2-(pyrrolidin-1- M+1D)*.
ylsulfonyl)phenyl)pyrimidine-2,4-diamine
78 N "H NMR (HCl salt, CD;0D, 400 MHz)
Sy 8.17 (s, 1H), 8.05 (m, 1H), 7.89 (dd, J
@ 1'6)\ =8.0, 1.6 Hz, 1H), 7.56 (m, 1H), 7.38
T N NN (m, 1H), 7.28 (s, 1H), 6.84 (s, 1H),
QS,;'E;‘O ~N 4.61 (m, 1H), 3.59 (m, 1H), 3.51 (m,
2H), 3.14 (m, 2H), 3.00 (m, 1H), 2.82
(s, 3H), 2.07 (s, 3H), 1.91 (m, 6H),
3-chloro-N4-(2-(cyclobutylaminosulfonyl)phenyl)-N2-(2- | 1.67 (m, 2H), 1.36 (m, 2H), 1.20 (d, J
isopropoxy-5-methyl-4-(1-methylpiperidin-4- =6.0 Hz, 6H). MS (ES™): 599.3
yl)phenyl)pyrimidine-2,4-diamine M+1)".
7 N "H NMR (HCl salt, CD;0D, 400 MHz)

Clax

N
T
N” N7 TN
H H

@]

o]

-

2-(2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)-N,N-

—N
\

8.15 (s, 1H), 7.78 (m, 1H), 7.59 (m,
1H), 7.54 (m, 1H), 7.46 (m, 1H), 7.33
(s, 1H), 6.90 (s, 1H), 4.69 (m, 1H),
3.61 (m, 2H), 3.22 (m, 2H), 3.09 (m,
1H), 3.06 (s, 3H), 2.92 (s, 6H), 2.17 (s,
3H), 2.00 (m, 4H), 1.30 (d, J = 6.0 Hz,
6H). MS (ES*): 537.3 (M+1)".

dimethylbenzamide

80




---(tY- 2-(44(S)- 1 -hydroxypropan-2-ylamino)cyclohex- 1-eny1)-

5-(4-(2-(isopropylsulfonyflphenylamino)-5-
WQ R NIdin-2-ylamino)-4-isopropoxy-Nmethylbenzamide RES/US)07/085304

67L3 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure Physical

Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z) 129 | HN, 0 40A

NNN HH 0=S,, Y. 544-(2-0S0propylsulfonyOphenylamino)-5-

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

(A

G
40
isa

xocyctohex-t=enyObenzamide- MSHES)—612-2
NNJ NNN 1-- 5-chicyisuRiare2-(isopropylsulfony)
propoxy-54N-methylcarboxamido)-4-(3-methy14

(VD3 HNE A
bheRy MHz (DMSO-d6)
443- and/or MS (m/z)

8¢
13

NG
N
T
NTNT N
H 0
H,N O \/

2-(2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)

rpholinomethyl)-phenyl)pyrimidine<2,4-diamine
L OONH NNN HH o \

M2 (G L3 (M B 400 M)

8.60 (s, 1H), 8.15 (s, 1H), 7.88 (m,
1H), 7.48 (m, 1H), 7.44 (m, 1H), 7.33
(m, 1H), 6.99 (s, 1H), 4.69 (m, 1H),
3.64 (m, 2H), 3.28 (m, 3H), 2.95 (s,
3H), 2.32 (s, 3H), 2.08 (m, 4H), 1.30
(d, J=6.0 Hz, 6H). MS (ES*): 509.2
(M+1)*,

81

benzamide
Clh
N
T
25 0
HN O \/

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(aminosulfonyl)phenyl)pyrimidine-2.4-diamine

'H NMR (HCI salt, CD;0D, 400 MHz)
8.12 (s, 1H), 8.09 (s, 1H), 7.94 (dd, J =
8.0, 1.6 Hz, 1H), 7.52 (m, 1H), 7.36
(m, 1H), 7.28 (s, 1H), 6.85 (s, 1H),
4.60 (m, 1H), 3.51 (m, 2H), 3.09 (m,
2H), 3.02 (m, 1H), 2.82 (s, 3H), 2.11
(s, 3H), 1.92 (m, 4H), 1.19 (d, /= 6.0
Hz, 6H).MS (ES"): 545.2 (M+1)".

82

N/ "H NMR (HCI salt, CD,0D, 400 MHz)
ol 8.14 (s, 1H), 8.04 (s, 1H), 8.00 (dd, J =
@\ fN 8.0, 1.6 Hz, 1H), 7.67 (m, 1H), 7.49
P{ (m, 1H), 7.23 (s, 1H), 6.82 (s, 1H),
ol N N N 4.58 (m, 1H), 3.54 (m, 2H), 3.14 (m,
%0 O\r 2H), 3.10 (s, 3H), 3.00 (m, 1H), 2.82
(s, 3H), 2.08 (s, 3H), 1.89 (m, 4H),
1.19 (d, J = 6.0 Hz, 6H). MS (ES™):
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1- 544.2 (M+1)*.
methylpiperidin-4-yl)phenyl)-N4-(2-
(methylsulfonyl)phenyl)pyrimidine-2,4-diamine
83

5-chloro-N2-(2-fluoro-5-methyl-4-(1-methylpiperidin-4-

diamine

yl)phenyl)-N4-(2-(aminosulfonyl)phenyl)pyrimidine-2.4-

"H NMR (HCI salt, DMSO-d6, 400
MHz) 9.61 (s, 1H), 9.39 (s, 1H), 9.11
(s, 1H), 8.38 (d, J = 8.0 Hz, 1H), 8.23
(s, 1H), 7.84 (dd, J = 8.0, 1.6 Hz, 1H),
7.70 (s, 2H), 7.41 (m, 1H), 7.33 (d, J =
8.0 Hz, 1H), 7.20 (m, 1H), 7.00 (d, J =
12.4 Hz, 1H), 3.52 (m, 2H), 3.11 (m,
2H), 2.99 (m, 1H), 2.82 (d, /=4.8 Hz,
3H), 2.25 (s, 3H), 1.92 (m, 2H),

1.81(m, 2H). MS (ES*): 505.2 (M+1)".
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5-chloro-N2-(2-isopropoxy-5-methy1-4-(piperidin-3-
yl)phenyl1)-N4-(24isopropylsulfonyl) phenyl)pyrimidine2,4-diamine MS

WQRYB/GHE47(M+1)+. 132 "It H NN 0...-N CIONH N 0

(2-(5-chloro-2-(2-isopropoxy-5-methy1-4-0-
methylpiperidin-4-yOphenylamino)pyrimidin-4-
ylamino)phenyl)(morpholino)methanone MS (ES): 579.1 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400

AALL
I

PCT/US2007/085304

I AAZDNININL L]

ViHz(DMSO=d6)andfor-MS{m/z)133ish=a
24(2-(4-(5-chloro-4-(2-§88gf88ylsulfonyl)phenylam|

Py

imidin-2-ylamino)-5-isopropoxy-2-methylphenyl

NN 'f‘h;)t;hical Data
NO)YH NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

8prd
it--
XY+
ph

pyl)(methyl)amino)ethanol MS (ES): 590.1 (M+

enyl)pyrimidina

5-chloro-N4-(2-(cyclobutylsulfonyl)phenyl)-N2-(2-
isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yl)phenyl)pyrimidine-2.,4-diamine

0 40 110 5-chlorg:N2-(4-(0r.40-4 hfdimethylamir
5-methy Iph - 44)2- ' ropylsulfony 1)

-2

0

,H-d?]anﬁneol\\/l/s (ES): 572.1 (M+1)1H), 7.20 (s, 1H), 6.84 (s, 1H),

L) -nint NETONR S8 .
SR D, oo e

8.0, 1.6 Hz, 1H), 7.65 (m, 1H), 7.47

4.58 (m, 1H), 3.99 (m, 1H), 3.52 (m,
2H), 3.14 (m, 2H), 3.02 (m, 1H), 2.83
(s, 3H), 2.35 (m, 2H), 2.08 (s, 3H),
2.00 (m, 2H),1.89 (m, 6H), 1.19 (d, J =
6.0 Hz, 6H). MS (ES*): 584.2 (M+1)".

85

228\\ O~
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-phenyl)-phenyl)pyrimidine-2,4-

serSeg

MS (ES*): 523.2 (M+1)*.

86

diamine
Cljl\A)N\ O O
1] O~
N

5-chloro-N4-(2-cyanophenyl)-N2-(2-methoxy-5-methyl-
4-phenyl)-phenyl)pyrimidine-2.4-diamine

MS (ES*): 442.1 (M+1)".

87
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QLY
’S\\O O~

/N
\

2-(5-chloro-2-(5-methoxy-2-methylbiphenyl-4-
ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES*): 524.1 (M+1)".

88

&

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-(4-methylphenyl)-

QO
3
~
AQ RS

0 o~

MS (ES™): 537.0 (M+1)".

phenyl)pyrimidine-2,4-diamine

82




135 Nr'NNH HO iSCO llli 5-chloro-N2-(4-41s,4s)-4-(dimethylamino)
cyclohexyl)- 2-methoxy-5-methylpheny1)-N442-(isopropylsulfonyl)

WO RM§ATBGFTmidine-2,4-diamine MS (ES): 572.1 (M+1)+. WO PCT/US2007/085304
2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR 400
MHz (DMSO-d6) and/or MS (m/z) 136 NH 2 401 NNNH HO -.TT40 Iz
N2-(2-isopropoxy-5-methy1-4-(piperidin-4-yOpheny1)-
N442-(isopropylsulfonyl)phenyl)-5-methylpyrimidine2,4,6-triamine MS

\

INL HHC N

(=
=

LD 7 (AA AN, A70=7 ANILE AN Al ~~1 1 N
). 99&L. 1 \(IVITL)T, LOo7 UNTITaU diNa O1 1, ININ 11113

‘ . Physical Data
5-(4-(2-(isopropylsulforij@gHEhylamino)-5- 'H NMR 400 MHz (DMSO-d6)
chloropyrimidin-2-ylamino)-2-chloro-N-(2- and/or MS (m/z)

89(dimethylamino)ethy0-4-isopropoxyhenzamide MS ﬁ&@E?}%ﬂ (MNL/MJ)“*
138 \) o '

OQS\\

/<

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-(4-fluorophenyl)-phenyl)pyrimidine-

cl N
dPsve
O

o<

90

2.4-diamine
o
POYe
Z F
SSe o)
o) ~

/<

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-(2.4-difluorophenyl)-
phenyl)pyrimidine-2,4-diamine

MS (ES™): 559.0 (M+1)".

91

I
N\
Oy O
1T
N“ONTON
Se 1 O~

0

—

=N

2-(5-chloro-2-(4'-(dimethylamino)-5-methoxy-2,3'-
dimethylbiphenyl-4-ylamino)pyrimidin-4-ylamino)-N,N-

MS (ES*): 581.2 (M+1)*.

92

dimethylbenzenesulfonamide
0

X
g_<5\\o O\l/

5-chloro-N2-(2-isopropoxy-5-methyl-4-((1s,4s)-4-
(pyrrolidin-1-yl)cyclohexyl)phenyl)-N4-(2-

(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 626.3 (M+1)".

&3




MS (ES): 577.5 (M+1)+. OHNVCI NHN41 0.ClI NCO
5-chloro-N2-(4-chloro-2-isopropoxy-5-(3-
WorREHHAIB6XAZ0l-5-y)pheny1)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
MHz (DMSO-d6) and/or MS (m/z) 139 MS (ES): 599.2 (M+1)t ONCI HN

40

PCT/US2007/085304

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

93

(o

O N\)
T QO
N N/ N
OQ/S\\ H H
—N o
\

o<

2-(5-chloro-2-(5-methoxy-2-methyl-4'-
morpholinobiphenyl-4-ylamino)pyrimidin-4-ylamino)-
N,N-dimethylbenzenesulfonamide

MS (ES™): 609.2 (M+1)".

94

QLY
N
Sye
S O\

2-(5-chloro-2-(5-methoxy-2-methyl-4'-
(methylsulfonyl)biphenyl-4-ylamino)pyrimidin-4-
ylamino)-N,N-dimethylbenzenesulfonamide

MS (ES*): 602.1 (M+1)*.

95

O NH,
al
T 3
~
\’S‘\O o<
—N
\

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-4-carboxamide

MS (ES*): 567.2 (M+1)*.

96

s O
S0 ~

2-(2-(4"-acetyl-5-methoxy-2-methylbiphenyl-4-ylamino)-

S-chloropyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES*): 566.2 (M+1)".

84




chl

S."; _c0--.."....,NH 6-(4(2-(isopropylsulfonyflphenylamino)-5-

oropyrimidin-2-ylarnino)-5-isopropoxy-2-((R)-

Wo 988187687y Oisoindolin-1-one 140 / JH HNgill NH -I. N' N o RETAU§2017/085304
6-(4(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)- piperidin-3-yl)isoindolin-1
-one MS (ES): 5991 (M--1Y. 141 5- MS (ES): 5711 (M-F1r. N- OHNCI |l
N HN 4. 0. H 6-(4(2-(isopropylsulfonyl)phenylamino)-5 -

[
CIT

H HPA H n [ H N_D [ PPN H [ 4\ [~
UTopPyTmmun r-Z=yiaitmiuj=2={aZctuir-o-y 1)=-o0= 15U

WO 2008/073687PCTRIS2BWT/085304

(J1 UPU’WBU.Ph(‘;'rEiIéHl' IISI:HQU
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

97

O

oAl
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QR

5 O~

/N

\

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-N,2'-
dimethylbiphenyl-4-carboxamide

MS (ES*): 581.2 (M+1)*.

98

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-4-carboxylic acid

MS (ES™): 568.1 (M+1)".

99

SN

Cer | Z
I
N N/)\N
O,S\\ H H
@]

Z. 1l

—

—

2-(5-chloro-2-(2-methoxy-5-methyl-4-(pyridin-4-
yl)phenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES*): 525.1 (M+1)*.

100

@
T
=Sas o]
—N o \(
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(pyridin-4-

yl)phenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES™): 553.2 (M+1)".
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Structure Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z)

142 )-N- OHN-/CI +): 588.2 (M+1) MS (ES+. NHN.O0,"'NO."--,,..-C
WQRE4yB &6 142-(isopropylsulfonyl)phenylamino)-5- PCT/US2007/085304

chloropyrimidin-2-ylamino)-5-isopropoxy-loxoisoindoline-2-earboxylate

143 )-, - OHN-%/CI NHN 000.; Sz: _cO

6-(4(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-2-(tetrahydro-2H-pyran-4-

yO S-ibuplupw\yiauilldus“l|-I-U||c MSHES)-600-2-(M+1)+144 l”nﬁ)%iégl%ata
598.2 (M+1)+. tructure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
101

Cer | =
|
N N/)\N
OQIS\\O H H o
—N
\ \Q\l\

2-(5-chloro-2-(5-methyl-2-(1-methylpiperidin-4-yloxy)-4-
(pyridin-4-yl)phenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES™): 608.2 (M+1)".

102

NH

o
|
T
N~ N N
O:IS\\ H 0
—N © \r
\

5-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-4-isopropoxy-N-
methyl-2-(pyridin-4-yl)benzamide

MS (ES™): 596.2 (M+1)".

103

|
NH

Qflfx .

Osg o
_N © \r
\

5-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-2-(2-fluoropyridin-4-
yl)-4-isopropoxy-N-methylbenzamide

/
z

\

MS (ES*): 614.2 (M+1)".

104

NH
Cl
Seel
OQS\ OY

5-(4-(2-(isopropylsulfonyl)phenylammo)-5 -
chloropyrimidin-2-ylamino)-4-isopropoxy-N,2-
dimethylbenzamide

MS (ES™): 532.0 (M+1)".
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OHCI N HN a0, _c 0 6-(4(2-(isopropylsulfonyl)phenylamino)-5-chloro
pyrimidin-2-ylannno)-2-cyclohexy1-5-isopropoxyisoindolin-l-one WO

WO RU8/0723887PCT/US2007/085304 Structure Physical Data PLTYRAOZ085304
MHz (DMSO-d6) and/or MS (m/z) 145 /0 O_7--Nle NH -A, N"- p ,pN cf 40
a 64442-(isopropylsulfonyflphenylamino)-5-chloro
pyrimidin-2-ylamino)-5-isopropoxy-2-morpholinoisoindolin-1-one MS (ES):
601.2 (M+1)+. 146 \)-- oHNVCI N HN 1l

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

Structure

105 MS (ES*): 598.2 (M+1)".

0.
CIny
[ A
SSs o]
o Y

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(3-methyl-1H-pyrazol-5-yl)benzamide

106 MS (ES"): 615.2 (M+1)".

O. I!JH s
cl SN \\Il\ll/
see!
Oz H N H
/<S\\O O\(

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(2-methylthiazol-5-yl)benzamide

107 \ MS (ES*): 615.2 (M+1)".

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-2-methyl-N-
(1-methylpiperidin-4-yl)benzamide

108 |

OxNH
OISy
T
N” NN
Ozl H H
o}

MS (ES*): 558.2 (M+1)".

/\<S\\ O\(
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-cyclopropyl-4-isopropoxy-
N-methylbenzamide
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al- 0 NH 6-(4424isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-24(S)-
WePRSIIR83-y1)isoindolin-1-one MS (ES): 5851 (M+1)+. 147 PCT/US2007/085304
HO2C--7ThON* )--- NH --1. NV" pi HN ,,,S O is a
344464442-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)piperidin-1-yl)propanoic acid MS (ES): 671.2 (M+1)+.

0 LINILAMN NILI A naqu

1.4 [\ Al LIN N At
130 FMTINFU N1 == A, N 1IN .... L . PprnNiLcudu Physical Data

644424isopropylsulfon§BHErs/lamino)-5- 'H NMR 400 MHz (DMSO-d6)
chloropyrimidin-2-ylamino)-5-isopropoxy-24(R)- and/or MS (m/z)

10pyrrolidin-3-yl)isoindolin-1-one MS (ES): 5851 (M-F;V}%' Eg\l)o6202 (M+1)*
2008/073687PCT/US2007/085 ucture Physica Batai 111 NMR 400

MHiz (DMSO-@?Y%M 49"
LA~
Oz, H N H
/N\,S\\O OY
4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)

phenylamino)pyrimidin-2-ylamino)-2'-cyano-5'-
isopropoxy-N-methylbiphenyl-4-carboxamide

110 0

Y
Cer O H
Qg
HoN “o j/
5-chloro-N4-(2-(sulfonylamino)phenyl)-N2-(2-methoxy-

5-methyl-4-(3-methyl-4-(methylacetamidophenyl)-
phenyl)pyrimidine-2,4-diamine

MS (ES*): 581.2 (M+1)*.

111

o] /A MS (ES*): 607.2 (M+1)".
9k
Sy H
T O
SSs o)
~y o ~
|
4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-N-cyclopropyl-5'-
methoxy-2'-methylbiphenyl-4-carboxamide
112 Q MS (ES™): 595.2 (M+1)".
SAn
CIn Sy H
T L
N N7 TN
Osg  H Ho oo

~ Q’S\O
Y

N-((4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-4-yl)methyl)acetamide
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H2

rt 10 NH --IN N' T1 ,p HN ccio CI

21446-{5-Chloro-412-(propane-2-sulfonyl)-phenylaminoLpyrimidin-2-ylam

WO G8H87opoxy-l-oxo-1,3- dihydro-isoindo1-2-y1)-piperidin-PCE/[S2007/085304
-acetamide MS (ES): 656.2 (M+1)+. 150 OHN/CI N HN 11 04... 0 6-
(4424isopropylsulfonyflphenylanaino)-5 - chloropyrimidin-2-ylamino)-2-
acetyl-5 - isopropoxyisoindolin-l-one MS (ES): 558.2 (M+0+. 151 )-,N

OH

N-./C egtN HN 41 C:I S.>. 0 OH

o [
O-

ch
ho

A (D [ ] L£ £l 1 [l AN
A= Z-(TSopropyisuironytipnenyanino)~o-

oropyrimidin-2-ylamfe¥e2ue -hydroxyethyl)-5- is
ne MS (ES): 560.2(M+ W. WO 2008/073687PC

. Physicgl Data
OPrgip A 1200 (DMSO-d6)
T/US200 418538 (m/z)

113t

ucture Physical Data o
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e
AQRR
\’S\\O O~
W

methoxy-5-methyl-4-(4-(methylacetamidophenyl)-
phenyl)pyrimidine-2,4-diamine

5-chloro-N4-(2-(morpholinosulfonyl)phenyl)-N2-(2-

MS (ES*): 623.2 (M+1)*.

114 ? MS (ES™): 607.1 (M+1)".
w
seSend
ST
4'-(5-chloro-4-(2-(N-(cyclopropylmethyl)
sulfamoyl)phenylamino)pyrimidin-2-ylamino)-5'-
methoxy-N,2'-dimethylbiphenyl-4-carboxamide
115 o MS (ES*): 607.1 (M+1)".
W
Clj\AN H
AL
osk N N/)\H
N N o)
O )
4'-(5-chloro-4-(2-(N-cyclobutylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-N,2'-
dimethylbiphenyl-4-carboxamide
116

0
N~
H

X

. C
N
.
Y
© ’S\\O o<
O

methoxy-5-methyl-4-(4-acetamidomethylphenyl)-

phenyl)pyrimidine-2,4-diamine

5-chloro-N4-(2-(pyrrolidinosulfonyl)phenyl)-N2-(2-

MS (ES*): 607.2 (M+1)*.
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1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 152 HN Olll NH --1, N." p

HN S S C1 (25,4S)-methyl 4-(6-(4-(2-(isopropylsulfonyl)
WoRMI§AZISA0)-5-chloropyrimidin-2-ylamino)-5- isopropoxy-1 PCT/US2007/085304

-oxoisoindolin-2-yl)pyrrolidine-2- carboxylate MS (ES+): 643.2 (M+1)+.

153 )-,N- OHN-/CI N HN 41, 0* .:, 0 HO

2~(

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-1- oxoisoindolin-2-yl)acetic acid

(1= Ll

[ |

Ihﬂf\

VI

4-

QN 74 4 (AAL AN A A LINT I AT 1O
(ES). ora. L (Ivim1)7T. 105 TN TITINTT ==L, I

6-(4-(2-(isopropylsufemgtyre

TN O

6#P-0CHt (Z%ﬁ%}ébﬁ'W

'"H NMR 400 MHz (DMSO-d6)

phenylamino)-5-chloropyrimidin-2-ylamino)-5- and/or MS (m/z)
11isgpropoxy-l-oxoisoindolin-2-yl)pyrrglidine-2- carbc%ﬂgé\qsséglsm%)&z
(Mi-1)+. T '

~S0 ~

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-3-carboxylic acid

118

O
0 ~

4'-(4-(2-(N,N-dimethylsulfamoyl)phenylamino)-5-
fluoropyrimidin-2-ylamino)-5'-methoxy-N,2'-
dimethylbiphenyl-4-carboxamide

MS (ES™): 565.2 (M+1)".
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2-(5-chloro-2-(5-methoxy-2-methyl-4'-

ylamino)-N,N-dimethylbenzenesulfonamide

(morpholinosulfonyl)biphenyl-4-ylamino)pyrimidin-4-

MS (ES*): 673.2 (M+1)*.

120

O~

N/
N
Oy O
T
NN TN
Osg, H H
\

2-(5-chloro-2-(5-methoxy-2-methyl-4'-(4-

ylamino)-N,N-dimethylbenzenesulfonamide

methylpiperazin-1-yl)biphenyl-4-ylamino)pyrimidin-4-

MS (ES*): 622.2 (M+1)".
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WO 2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR
400 MHz (DMSO-d6) and/or MS (m/z) 155/ -N,-N, 0 NH NZ1::IN-r p HN
WORMS/7B082-(6-{5-Chloro-412-(propane-2-sulfonyl1)-phenylanfad]{US2007/085304
pyrimidin-2-ylanuno }
-5-isopropoxy-1-oxo-1.3-dthydroisoindol-2-y1)-piperidine-l-carboxylic acid
dimethylamide 'EtNMR (400 MHz, MeOD-d4) 5 8.29 (s. 1H), 8.26 ( br, 1H).
7.96 (dd. 1H), 7.93 (s, 1H), 7.72(dd, 1H), 7.48 (dd, 1H). 7.35 (s, 1H). 4.50

(s12H)—4-35-4-29(m1H)—3:83(c2H);3-38=-3-36;0n, 214); PiNGAI Data
(m| 3H), 2.88 (s. 6H). SB8CMBYA (in, 3H), 1.36 (d, 6H). TxA%st, b TEAPMSO-d6)
ink, 670.2 (M + En. 156 HN it ONH OH..-1. ...)N p HN 0S 0 £4d@r MS (m/z)
12@255,4S)-4_-(6_-(_4-(2-(|sopropyls_ulfonyl) enylamino)ag (ESY): 626.3 (M+1Y".
chloropyrimidin-2-ylamino)-5-iso oxy-1-
oxpisoindolin- I)pijl&din ; xylic acid MS|(ES): 629.2 (M+1)+.
15 N411 ON QL
2=<S°o o\(
5-chloro-N2-(2-isopropoxy-5-methyl-4-((1r,4r)-4-
(pyrrolidin-1-yl)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
122 o MS (ES"): 630.3 (M+1)*.
Chs i
N
@HTN/AH@/O’
2=<S\‘o o\(
2-(N-((1r,4r)-4-(4-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-ylamino)-5-
isopropoxy-2-methylphenyl)cyclohexyl)-N-
methylamino)ethanol
123 N’I\‘\/\O/ MS (ES™): 644.3 (M+1)".
Cer ‘O
Q\N N/)\N
2=<S*\o H H Oj/
N2-(4-((1s,4s)-4-(N-(2-methoxyethyl)-N-
methylamino)cyclohexyl)-2-isopropoxy-5-methylphenyl)-
5-chloro-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
2.4-diamine
124

7

o\’l\‘\/\o
Q\N N/J\N
3=<s\\oH H o\l/

N2-(4-((1r,41)-4-(N-(2-methoxyethyl)-N-
methylamino)cyclohexyl)-2-isopropoxy-5-methylphenyl)-
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-

MS (ES*): 644.3 (M+1)*.

2.4-diamine
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NN ,....1, 9 HN c,,/S ,Cl (25,4R)-4-(6-(4-(2-(isopropylsulfonyl)
phenylamino)-5- chloropyrimidin-2-ylamino)-5-isopropoxy-1-

W HMEGIRESTin-2-yl)pynnlidine-2-carboxylic acid MS (ES'): 629 PCINIS2§97/085304
WO 2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR
400 MHz (DMSO-d6) and/or MS (rn/z) 158 * NNH --4. 1\1-- p, ,p HNN
CilS ill* CI 6-(4(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-((azetidin-3-yOmethyl)-5-

LIS)

0 gl 6-(4-(2-(isopropylsSt8eicsphenylamino)-5-

H HPRPR DIy HO | AMQ /EQ\. QL 2 (AA 4\
PIOPURYTISUNTTUUMTT=OTIC VIO (ES ). 900.2 (IVIT1L)™

10 N N1l 1 | N |
S99 Y Phiysical Bati
'"H NMR 400 MHz (DMSO-d6)

chloropyrimidin-2-ylarnino)-5-isopropoxy-2-((S)- and/or MS (m/z)
12§u nuelldln-3-yD|somdoI|n-|l-one I\/}Ijst%}: 625.2 (M+1\JI§+(E§§969€|3W+J[15+.

HN O =
o L
serl gy
2{8\\0 O\(

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
((R)-4-(4-methylpiperazin-1-yl)cyclohex-1-
enyl)benzamide

126

N/
Ao 4l
C'rN O ’
Qu Ay
E=<s\\O OY
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-

((S)-4-(4-methylpiperazin-1-yl)cyclohex-1-
enyl)benzamide

MS (ES™): 696.3 (M+1)".

127

| H OH

HN O ‘ N\__<
Clhx H
N
QL
O NN
E—<S\\O O\(
2-(4-((R)-1-hydroxypropan-2-ylamino)cyclohex-1-enyl)-
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-4-isopropoxy-N-
methylbenzamide

MS (ES*): 671.3 (M+1)*.

128

I H OH

HN O N
Bodes;
H H

O=8,,

~ R

2-(4-((S)-1-hydroxypropan-2-ylamino)cyclohex-1-enyl)-
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-
methylbenzamide

MS (ES*): 671.3 (M+1)*.

92




N.

CI HN aim Q.Rir rs.b 6- {5 -Chloro

-412-(propane-2-sulfonyl)-phenylamino]- pyrimidin-2-ylarnino }
WO08§pT¥Gxy-2-(8-methyl-8-azabicyclo[3.2.1]oct-6-y1)-2, 3-diRGABSHYHeS 304

I-l-one MS (ES): 6391 (M+1)+. 161 IS,NH N-( O HN N ), CI,0 4464442-(i

sopropylsulfonyl)phenylannno)-5-

chl

oropyrimidin-2-ylamino)-5-isopropoxy-1-

oxoisoindolin-2-yl)-N-ethylpiperidine-1-earboxamide MS (ES): 670.3 (War.

\ALO

DNNOQAINTANQ7D) AT IQCHONNTZINQILAN

L1 ANAAD

VVY{

40
I

D ZUU0/UTOS0O0 TP LU TIUSZUUT IUOJQU4 Stl Ubtul T

N MHz (DMSO-d6) SHEHSMS (m/z) 162 NH NE

\N-4fy ﬁﬂdﬂ'ﬁﬂyosklaﬁz bbMSO-ds)

and/or MS (m/z)

129

0] ’ o)
O\(
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(4-oxocyclohex-1-enyl)benzamide

I
HN
QX
Ve
N N/)\N
0=8s H H
/< o

MS (ES*): 612.2 (M+1)".

130

|
3 _ HN O O ’\r\o
Seelaas
2=<S\\O OY

5-chloro-N4-(2-(isopropylsulfony)phenyl)-N2-(2-
isopropoxy-5-(N-methylcarboxamido)-4-(3-methyl-4-(3-
morpholinomethyl)-phenyl)pyrimidine-2,4-diamine

MS (ES™): 693.3 (M+1)".

131

Cer NH
P
: Wy

ﬁ?s\‘o OY
5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-3-
yl)phenyl)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-

MS (ES™): 558.2 (M+1)".

132

2.4-diamine
Y
ZN
NH (\ N
@]
N

0]

Cl

(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-

ylamino)phenyl)(morpholino)methanone

MS (ES*): 579.1 (M+1)*.
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4-(64442-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-

W HMEGIRESTin-2-yflpiperidine-1-carboxamide MS (ES+): 642.1PGA4US2007/885304
i, NN"d, NH 0= = H4. F 0 HN 6-(4-(2-(isopropylsulfonyflphenylamino)-5-
chloropyrimidin-2-ylamino)-5-fluoroisoindolin-1-one MS (ES): 476.1
(M+1)+. 164 Si1N I..,,,,L. NNNH H 02r,40 F O HN
644-(2-(isopropylsulfonyl)phenylamino)-5-

LLLLS thyipyl hl Iidil |-2-yiou I Iil IU)'S'ﬂUUI UiDUiI IdU“I I'l'UI I MS (ES)P’ﬁ\;)SCfC%l Data
(M{Fir. 165 HN 0. 1L._$¢ature. H NI'N R' 0 " Ethyl g NMR 400 MHz (DMSO-d6)
7-(4-(2-(isopropylsulfonyl)phenylamino)-5- and/or MS (m/z)

13_Bnethylpyrhn|d|n -2-ylayninQ)-1,4-dihydro-6- MS (ES ): 590.1 (M+1) _
isgpropoxyindenP[1|2-c pyﬂézole -3-carboxylate M$ (ES): 591.2" (M+1)+.
WO 2008/073687FCTYU320 '7/085304

S:O
O

2-((2-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-5-isopropoxy-2-methylphenyl)
propyl)(methyl)amino)ethanol

134 Cer MS (ES*): 572.1 (M+1)".
l
©\ H N/)\ NH
%:O ~
s N ~

5-chloro-N2-(4-((1r,4r)-4-(dimethylamino) cyclohexyl)-2-

methoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)

phenyl)pyrimidine-2,4-diamine
135

CII\ MS (ES™): 572.1 (M+1)".
©\ )\NH
S:O

\

N

7N

5-chloro-N2-(4-((1s,4s)-4-(dimethylamino) cyclohexyl)-
2-methoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine
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Structure Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z)

166 (5 HN as j\l--'el / HNI-N1OH H "F
WQ20U/073G8bpropylsulfonyl)phenylamino)-5- PCT/US2007/085304

methylpyrimidin-2-ylamino)-1,4-dihydro-6-

isopropoxyindeno[1,2-c]pyrazol-3-yOmethanol MS (ES): 549.2 (M+1)+.

167 O*1 01110 HNN-N FINH N C1 0, O Ethyl

7-(4-(24isopropylsulfonyl)phenylamino)-5-

[ H HPA H n [ H N1 4 il ol o
CImuropyrnmmunT=-2=yrarmriu )= L,4=untyuru=o-=

Physical Dat
isopropoxyindeno[1,2-8fpyttrele-3-carboxylate M$S (Eﬁ;:@ﬁ.zoy Vi &?\450_(16)
168 00 HN .1:,,,H11-NNH 0O and/or MS (m/z)

136 NH, MS (ES*): 552.7 (M+1)".

X
Q\H N/)\NH
S0 ©

% Y

N
H

N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-
N4-(2-(isopropylsulfonyl)phenyl)-5-methylpyrimidine-
2.4,6-triamine

137 \SN/
(@] N

H
cl
Clm
NN
Os. H H
o

/\<s\\ o\l/

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-chloro-N-(2-
(dimethylamino)ethyl)-4-isopropoxybenzamide

MS (ES™): 610.0 (M+1)".

138 MS (ES"): 577.5 M+1)".

5-chloro-N2-(4-chloro-2-isopropoxy-5-(3-
methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
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N2-(1,4-dihydro-6-isopropoxy-3-((4-methylpiperazin-1-

yl)methyl)indeno[12-c]pyrazol-7-yl)-N442-
WQidtsepeELIfonyPphenyP-5-methylpyrimidine-2,4- diamine MSTRS3007/085304

631.3 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure Physical

Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 169 )- O Nit 4141

1IN, MS (ES): 618.3 (M+1)+. \HN-N

N2-(1,4-dihydro-6-isopropoxy-3-(morpholinomethyl)

;II
ph
11

[ e ul | 7 4\ N1A4 (D /. ] 1£
eNo[L, Z=CIpyrazor7=yI)-N4=(Z=(1SOpropyisuitony

enyl)-5-methylpyrimRietPra-diamine 170 St | H

IN -k AR
hyl)-1,4-diiiasONS (m/z)

\
) Pﬁiical Data
(DMSO-do6)

13850
(is
63

. - NO;O N2 (3 ((4-aminopiperidin-1-yl)met
propoxylnden c]pyrazol -7-y1)-N4-(2-
)propylsulfon ethylpyrlmldlne -2,4
| 3 (M-F1).

Hlu

NH

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((R)-
piperidin-3-yl)isoindolin-1-one

ES™): 599.2 (M. 1
dlar(nln()e MS I(E R

140

MY

A OW
O

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)-
piperidin-3-yl)isoindolin-1-one

MS (ES™): 599.2 (M+1)".

141

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-(azetidin-3-yl)-5-
isopropoxyisoindolin-1-one

MS (ES): 571.2 (M+1)".
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171 .- NH St IH.---"") HN ..,1.,N-N H Ir N NH 40\

N241,4-dihydro-6-isopropoxy-34(piperidin-4-
WQRrMHMA3Ipiethypindeno[1,2-c]pyrazol-7-y1)-N4-(2-

PCT/US2007/085304

(isopropylsulfonyl)pheny1)-5-methylpyrimidine-2,4- diamine MS (ES):
63L3 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure Physical
Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 172 40 a ,... N
NNNH H 11l 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chioropyrimidin=2=ytamino)=2;3=dilrydro=-5=tsopropgxyinden=1 J.'Fhl%l&\gﬁ)ata
(ES): 515.1 (M+1)+. 18rmgrreiN |<>L. NNNH H 0F =4@&ViR 400 MEHz (DMSO-d6)
and/or MS (m/z)
142 MS (ES™): 583.2 (M+1)".
N—<\
o/go
Ethyl 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindoline-2-carboxylate
143 MS (ES™): 600.2 (M+1)".
N—<\
O
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-(tetrahydro-2H-pyran-4-
yI)-5-isopropoxyisoindolin-1-one
144

Sl e
SR

NO—<O
O

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-chloro

pyrimidin-2-ylamino)-2-cyclohexyl-5-isopropoxy-

1soindolin-1-one

MS (ES*): 598.2 (M+1)".
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6-(4(2-(isopropylsulfonyflphenylamino)-5-

methylpyrimidin-2-ylamino)-2,3-dihydro-5- isopropoxyinden-l-one MS
WQRYB/HFSSI (M+1)+. 174 N <>I., NNN H H OXO0 0.,,iv PCT/HS@087/085304

6-(4(2-(isopropylsulfonyflphenylamino)-5-methyl

pyrimidin-2-ylamino)-2,3-dihydro-5-isopropoxy-11-1- inden-1-ol MS (ES):

497.2 (M+1)+. 175 0,/ ))-(c )-N410 /CC)NH .--I. N".

NIpHNO"le

4-(6-15-Chloro-412-(propane-2-sulfonyl)-phenylamino] -

pytimidin=2=ytamino}—=5=rsopropoxy-1—=oxo=1-3=ch
isaindo1-2-y1)-piperidif&gtuegrboxylic acid ethyl ¢
400 MHz (DMSO-do with trace D20) 8 8.55 (d, 1H

Tyero ., Physical Data
estergs v MHY DMSO-de6)
’ 832 (S’ éﬂdbtna\/lg'((ﬁ’z)

148H), 7.82 (dd,1H), 24 H. 1K), .34 (t, 1H), 7.28
439 (s, 2H). 4.12 %, 2H§, T (d, 2. 3.46 (in, 1H),
2H), 1.68 (in, 2H). 1.29 (f, 6H), 820 (t. 3H), 1.17 (
(M[r1). WO 2008/073687PCTM6%2

1H NMR 400 MHz (DMisg/g}aﬁ%y

e

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-chloro
pyrimidin-2-ylamino)-5-isopropoxy-2-morpholino-

SwdidsA; 6o Uadhih.

2.92 (m2H). 1.76 (m.
d, 6H): MS m/z 671

007/085304 Structure Physical Data

146

isoindolin-1-one
Q HN*@ }m
N
HN_<I >
Ox,
§ i Sa
NI 0
Hé _<
NH
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)-
pyrrolidin-3-yl)isoindolin-1-one

MS (ES*): 585.2 (M+1)".

147

Ho.c~" NQ\ N)n’j]/
o X 4(/\1
Aoy’
o

0

3-(4-(6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)piperidin-1-yl)propanoic acid

MS (ES*): 671.2 (M+1)".

148 H °
AT
of

A

NN

L pnY
/§\© Cl
(0]

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((R)-
pyrrolidin-3-yl)isoindolin-1-one

MS (ES*): 585.2 (M+1)".
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and/or MS (m/z) 176 -NI )-Nin \ oNI% )p HN1, ,s'ad 40 5-{ 5 -Chloro

-412-(propane-2-sultbnyl)-phenylamino], pyrimidin-2-ylamino }
WO)8ptén¥Gxy-2-(1-methylpiperidin-4-y1)-isoindole-1.3-dione RET/PHYIR7/085304

400 MHz (DMSO-d6 with trace D20) 8 8.44 (s. 2H), 8.39 (s, 1H), 7.87 (dd,

1H), 7.78 (dt, 1H), 7.45 (s, 1H). 7.41 (m. 1H), 4.91(n. 2H), 4.25(m, 2H),

3.51 On, 3H). 3.100nz 2H). 2.77(s, 3H), 1.80(m, 2H), 1.35(d, 6H), 1.13(d,

6H): MS m/z 627 (M+1). 177 " 1 illit h, IN 'tir NNN 4111111r. s=Ho,- b'1

VfaYal A

L4404~ ookl V.| [o _( (e (PN
(25, 45)446-15-Chtoro4-{2-(propane=-2-suttbny 1)-
()4

cenylamino]-pyrimidirf2Ytaraino } -5 -isopropoxytl - ' NMR 400 MHz (DMSO d6)
D-1,3-dihydro-isoindo1-2-y1)-pyrrolidine-2-carboxylic amdamv&qvlsi

Physical Data

14BIMR 400 MHz (DMSQ-g6 W|th trace D20) 8 8.47(dl NH—{

8.97 (s, IF), YJ&@HNtH Pp”? 31(t. 1H), 7,24 (s 1H) 51 71 (I
2H). 4.43 (dd, 2H)03.60 Orgj 44 (n, 1H), 3.35 (|n 11-1), 2.63 On,
1H), 2.28 (m, 1H). 1.22 (d. 6H) %b d, OH), MS m/z 628 (M+1). 178 Nlie
NHI oO'N HN d io CI 6-{5- hggg (propane-2-sulfonyl)-phenylamino],
pyrimidin-2-ylamino}-5-iSo QXYs2-piperidin-4-y1-2,3-
dinydro-isoindol-1- one FF ' {400 MHz. CDCI2) 8 10.38 (s, 1H), 10.13
(s, ), 8.46 (d. 1H), 8.26 (s, IF),

8C

<( Qoﬁlxh'&

i)
/m '>|_|\ oooon:/m ’)I—I\ 1.431 {d6H),2.30

3 1H) 7.03 (s. 1H), 4.30 (m,

D

3.09 (in, 3H), 2.31-2.21

158/ + Hi 179 )_Na>_ oT

o HN—@}@

AL

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-acetyl-5-
isopropoxyisoindolin-1-one

MS (ES™): 558.2 (M+1)

151

OHN

O H
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

isopropoxyisoindolin-1-one

chloropyrimidin-2-ylamino)-2-(2-hydroxyethyl)-5-

MS (ES™): 560.2(M+1)*.
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NH oN"- N ....i, 11HN o,,S 0 CI 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-241-

WOsH9sdvisiperidin-4-yflisoindolin-1-one MS (ES): 641.3 (M+1PCT(NE3007/085304
2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR 400
MHz (DMSO-d6) and/or MS (m/z) 180 CN-CNTh_N 40 ol: MS (ES*):

710.3 (M+1)*. NNfp HNae 6-(4(2-(isopropylsulfonyl)phenylamino)-5 -

ehloropyrimidin-2-ylamino)-5-isopropoxy-2-(2-(4-

[ M _4_ [AN P _4_ A\ adlas N\ : Al la - 4_ 101
UII CITUinmr-L yl)lJlllUllUlllSJ. yJ.)ClIIyLJlDUIlIUUIIll 1-UlITC 101 Physical Data
tructure 1
H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
152 HN o MS (ES*): 643.2 (M+1)".
WaatY e
o—- © Py

<

N/
}
/L,OHN

(25,45)-methyl 4-(6-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-ylamino)-5-
isopropoxy-1-oxoisoindolin-2-yl)pyrrolidine-2-
carboxylate

153
—

2-(6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)acetic acid

MS (ES*): 574.1 (M+1)".

154
0
baseq g
o NH
o
o~ N%N

)

(25,4R)-methyl 4-(6-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-ylamino)-5-
isopropoxy-1-oxoisoindolin-2-yl)pyrrolidine-2-
carboxylate

MS (ES*): 643.2 (M+1)*.
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5-N- 'H NMR 400 MHz (DMSO-dd with HNVCI trace D20) 8 8.46 (d, 1H),

8.35 (s, 1H),

likHN a 8.09(s, 1H), 7.82(d, 1H), 7.740, 1H), 0. 7.36(t,1H),

WO 20084736 7) 4.75 (m, 11-1), 4.41(s, 2H), 4,290m, 1H), 3.65DET/BpRN07/085304
3.440i, 11-1), 3.170, 21-1), 2,79(s, 3H), 2.07(m, 214), 1,98(d, 213),

1.28(d, 613),

-412-(propane-2-sultbny1)-phenylamino]-
pyrimidin-2-ylanuno}-5-isopropoxy-241-methylpiperidin-4-y1)-2,3-dihydro-i

1 1.14(d, 613); MS m/z 613 (M+1). 6-15 -Chloro

HPRR PR I | 109
SOINaoI=1r-0N€ Loz

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
155 N o "H NMR (400 MHz, MeOD-d,) & 8.29
>/'_N/\:>‘N j/ (s, 1H), 8.26 (br, 1H), 7.96 (dd, 1H),
3 NH 7.93 (s, 1H), 7.72(dd, 1H), 7.48 (dd,
o 1H), 7.35 (s, 1H), 4.50 (s, 2H), 4.35-
NT [\l 4.29 (m, 1H), 3.83 (d, 2H), 3.38-3.30
HN/&H (m, 2H), 3.02-2.95 (m, 3H), 2.88 (s,
)\ 2 L 6H), 1.88-1.84 (m, 3H), 1.36 (d, 6H),
7 1.25 (d, 6H); ESMS m/z 670.2 (M +
HY).
4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -5-isopropoxy-1-oxo-1,3-dihydro-
isoindol-2-yl)-piperidine-1-carboxylic acid
dimethylamide
156 ﬁp;:@ MS (ES™): 629.2 (M+1)".
/L o HN&)
(25,45)-4-(6-(4-(2-(isopropylsulfonyl) phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)pyrrolidine-2-carboxylic acid
157

HNN@

A ow
e

(25,4R)-4-(6-(4-(2-(isopropylsulfonyl) phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)pyrrolidine-2-carboxylic acid

MS (ES*): 629.2 (M+1)*.
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5-N- 8.60(d,1H), 8.33(s,1H);8.20 OHN-N /CI (S,11-1);7.82(dd,11-0;7.77(dt,

1H); .HN. 7.350, 11-1); 7.33(t,11-1); 4.76 (m, 11-1); o, s:, 4.44(s,2H);
WE2083(073683); 3.40 (in, 3H); 2.87 (s, 61-1); 1,30 (d, 61-1); 1.16PE/US Wy A185304

MS (ES"): 587.2 (M+1)+. 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-chloro

pyrunidin-2-ylamino)-2-(142-(dimethylamino)ethyl)

piperidin-4-y1)-5-isopropoxyisoindolin-1-one 183 CNN 8.60(d,1H);
8.32(s,1H);8.20 (s, 40 1H);7.83(dd,1H);7.78 (dt,1H);7.35 or NN

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
158 D/\NmOY MS (ES™): 585.2 (M+1)".
HN o /’l H
N -
/L //O HN/SJ\I
O’/S \© cl
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-((azetidin-3-yl)methyl)-5-
isopropoxyisoindolin-1-one
159 @ o) MS (ES*): 625.2 (M+1)".
Y
N
NH
O
N= ,N
/L //O HN/S/’
,,S\© cl
O
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)-
quinuclidin-3-yl)isoindolin-1-one
160 0 0o MS (ES"): 639.2 (M+1)".
0T
o Ny"al
/KHN
o
&
\r 5
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -5-isopropoxy-2-(8-methyl-8-aza-
bicyclo[3.2.1]oct-6-y1)-2,3-dihydro-isoindol-1-one
161

{
T
pasase

4-(6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)-N-ethylpiperidine-1-carboxamide

MS (ES™): 670.3 (M+1)".
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(s,1H)7.31(t,2H)4.76(m,1H);4.46(s,2 H);3.87 (t,2H); 3.63 (m,2H); 3.48
yHN (m,1H); 3.09 (m,2H); 2.05 (m, 213); ga 1.85 (m, 2H); 1.30(d,6H);
WANRIBER? dso  +)+ MS (ES: 613.2 (M+1).
6-(4-(2-(isopropylsulfonyflphenylamino)-5-
ehloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-(2-
(pyrrolidin-1-yflethyDpiperidin-4-y1)isoindolin-1-one WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400

PCT/US2007/085304

AALL
I

DMl Y AGQ Lol 104 W_AN-Q 2N
vimZ (UVIoOU=UU ) AlTU7Ul vio (117£2) 1Lo% \)"IN"O.09Y

8.1

1(s, 1H); OHN-)-1 7 8myefdrelH); 7.73(dt, 1H); 7.

I AY 0 NN/ 1114\
1 =11 O-9%Physicat/ Data
33(UH NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

162

o) NH,
OO
HN o
o)
N~ N

|
K%‘%\J\
O

4-(6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)piperidine-1-carboxamide

MS (ES*): 642.1 (M+1)".

163

Cla
N
Q PO
N N NH
O=8=0 H F

N

0o
HN

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-fluoroisoindolin-1-one

MS (ES*): 476.1 (M+1)*.

164

Qi@
o::” N™ "NH i
/io

0o
HN

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-5-fluoroisoindolin-1-one

MS (ES*): 456.1 (M+1)*.

165

Ethyl 7-(4-(2-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-1,4-dihydro-6-

MS (ES*): 591.2 (M+1)*.

isopropoxyindeno[1,2-c]pyrazole-3-carboxylate
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N 1H);7.28(s, 1H);4.72 (1111,11-1); 4.39 (s, *HN Il 21-0; 3.30 On, 11-1);
3.06(s, 3H); 1.28 0, (d, 613), 1.15 (d, 6H). MS (ES): 530.2 NOO (M+1)+.
WQ 2884738 sopropylsulfonyOphenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2- methylisoindolin-1-one 185 |

MS (ES: 597.1 (M+1)+. NN N .

OHO ?.NH N

PCT/US2007/085304

Structure

Physical Data

'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
166 >_ MS (ES™): 549.2 (M+1)".
Q
e
px =
— /
/> =~ HN~
NH N OH
O
I
O
O
(7-(4-(2-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-1,4-dihydro-6-
isopropoxyindeno[1,2-c]pyrazol-3-yl)methanol
167 ~ MS (ES*): 611.2 (M+1)".
e} O
v~
| 0]
HN N
Cy
Z
%NH Q
cl ij/\s\\/k
O
Ethyl 7-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-1,4-dihydro-6-
isopropoxyindeno[1,2-c]pyrazole-3-carboxylate
168 Y MS (ES*): 631.3 (M+1)".
L
N
HN ,lN \\/j'\\l\
A H

N2-(1,4-dihydro-6-isopropoxy-3-((4-methylpiperazin-1-
yl)methyl)indeno[1,2-c]pyrazol-7-yl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-
diamine
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8-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-9-isopropoxy-3-methy1-1,2,3,4-

W) th¥Genzo[c][1,7]naphthyridin-6(5H)-one 186 5-N- MB(EES2043085304
(M+1)+. HNV-CI N HN* 0,rk HON."-/-
(S)-6-(5-chloro-4(2-(isopropylsulfonyflphenylanimo)
pyrimidin-2-ylamino)-2-0-(2-hydroxyethyl)piperidin-3-
y1)-5-isopropoxyisoindolin-1-one 187

Structure Physical Data

"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
169 . +
> MS (ES™): 618.3 (M+1)".
Q
s,
fH“ A
_ /
HN\N N
H
. L
1]
i~
(0]
N2-(1,4-dihydro-6-isopropoxy-3-(morpholinomethyl)
indeno[1,2-c]pyrazol-7-yl)-N4-(2-(isopropylsulfonyl)
phenyl)-5-methylpyrimidine-2.4-diamine
170 Y MS (ES*): 631.3 (M+1)".

NH,

N2-(3-((4-aminopiperidin-1-yl)methyl)-1,4-dihydro-6-
isopropoxyindeno[1,2-c]pyrazol-7-yl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-

diamine
171 ~ MS (ES"): 631.3 (M+1)",
U
HN N’lN H
A N

N2-(1,4-dihydro-6-isopropoxy-3-((piperidin-4-
ylamino)methyl)indeno[1,2-c]pyrazol-7-yl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-
diamine
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5-N- MS (ES: 643.2 (M+1)+. OHNH,N /CI

HNa O,

-c% N

(R)-6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)

WIS ylamino)-2-(1-(2-hydroxyethyDpiperidin-3-

PCT/US2007/085304

y!)-5-isopropoxyisoindolin-1-one WO 2008/073687PCT/US2007/085304
Structure Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z)
188 N.4..N"cl ist _A1 NNN gffil

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

172 CII\ MS (ES*): 515.1 (M+1)*.

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-2,3-dihydro-5-

isopropoxyinden-1-one
173 jI\AN MS (ES*): 495.2 (M+1)*.

N Nék NH
0]

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

methylpyrimidin-2-ylamino)-2,3-dihydro-5-

isopropoxyinden-1-one
174 TN MS (ES*): 497.2 (M+1)".

N N/)\NH
o;io H O\(
HO

6-(4-(2-(1sopropylsulfonyl)phenylamino)-5-methyl

pyrimidin-2-ylamino)-2,3-dihydro-5-isopropoxy- 1H-

inden-1-ol
175

rZHQ O;@j
T

4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino] -
pyrimidin-2-ylamino } -5-isopropoxy-1-oxo-1,3-dihydro -
isoindol-2-yl)-piperidine-1-carboxylic acid ethyl ester

"H NMR 400 MHz (DM SO-d, with
trace D,0) 6 8.55 (d, 1H), 8.32 (s, 1H),
8.14 (s, 1H), 7.82 (dd,1H), 7.74 (t,
1H), 7.34 (t, 1H), 7.28 (s, 1H), 4.73
(m, 2H), 4.39 (s, 2H), 4.12 (m, 2H),
4.06 (g, 2H), 3.46 (m, 1H), 2.92 (m
2H), 1.76 (m, 2H), 1.68 (m, 2H), 1.29
(d, 6H), 1.20 (t, 3H), 1.17 (d, 6H); MS
m/z 671 (M+1).
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0 ahH IP0O=S=0 /1 N 6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-5-isopropoxy-2-(1,2,2,6,6-
W 2ei&PideRYIpiperidin-4-yflisoindolin- hone MS (ES+): 669.3 (RIGH/}S20@4085304
N'-01 is "k"1 HNNN 1511 0 atH IPO=S=0 .A. CN - ,f H2N-N
(2S,4S)-4-(6(5-ehloro-4-(2-(isopropylsulfonyl)
phenylamino)pyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-y1)-1-methylpyrrolidine-2-earboxamide MS (ES): 642.2

VAW |

P fal

AN} LN ML

(vt

5
Py

P90 NE=2rCTAHNNNmMIlitir-6H-0=S=
5-chloro-4-(2-(isopr&EHe®nyl) phenylamino)
imidin-2-ylamino)-2-(1-(2-hydroxyethyDpiperidir

U

) - VN M Physical Data
'"H NMR 400 MHz (DMSO-d6)
N-4- and/or MS (m/z)

17¥L
20

-6-isopropoxyisoindolige-1,3-dione MS (ES): 65
38/073687PCT/@_§% Structure

NH

VA

5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -6-isopropoxy-2-(1-methyl-
piperidin-4-yl)-isoindole-1,3-dione

A2 \MEWEMYQDMSO-d, with

trace D,0) 6 8.44 (s, 2H), 8.39 (s, 1H),
7.87 (dd, 1H), 7.78 (dt, 1H), 7.45 (s,
1H), 7.41 (m, 1H), 4.91(m, 2H),
4.25(m, 2H), 3.51 (m, 3H), 3.10(m,
2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d,
6H), 1.13(d, 6H); MS m/z 627 (M+1).

177 P 'H NMR 400 MHz (DMSO-d¢ with
(O, trace D,0) & 8.47(d, 1H), 8.25 (s, 1H),
RNy ? 8.07 (s, 1H), 7.78 (dd, 1H), 7.68 (m,
ENGN 1H), 7.31(t, 1H), 7,24 (s, 1H), 4,71 (m,
I\J\ 2H), 4.43 (dd, 2H), 3.60 (m, 1H), 3.44
NONON (m, 1H), 3.35 (m,1H), 2.63 (m, 1H),
%go OY 2.28 (m, 1H), 1.22 (d, 6H), 1.10 (d,
6H); MS m/z 628 (M+1).
(28, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy-1-
ox0-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic
acid amide
178 1
HN/\:>_ H NMR (400 MHz, CDCls) 6 10.38
NH (s, 1H), 10.13 (s, 1H), 9.60-9.50 (br,
J 1H), 9.34-9.21 (br, 1H), 8.46 (d, 1H),
N 8.26 (s, 1H), 8.08 (s, 1H), 7.91 (dd,
)\ jo HN&) 1H), 7.71 (m, 1H), 7.34 (t, 1H), 7.03
oﬁ@ cl (s, 1H), 4.30 (m, 1H), 4.53 (m, 1H),
4.33 (s, 2H), 3.62 (m, 2H), 3.21-3.09
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]- (m, 3H), 2.31-2.21 (m, 2H), 2'09_2_'05
T . . L (m, 2H), 1.41 (d, 6H), 2.30 (d, 6H);
p.yrlmldlp-Z.-ylammo}-5-1sopropoxy-2-p1per1d1n-4-yl-2,3- ESMS m/z 599.2 (M + HY).
dihydro-isoindol-1-one
179

Oy
© N

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-
isopropylpiperidin-4-yl)isoindolin-1-one

MS (ES*): 641.3 (M+1)*.
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Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z) 191

N..5.-s,...ci Ai...1.z".1 HNNN el NrO OH 0=3=0 ../C, NH2 2444545
WORMSBZAPL (isopropylsulfonyl)phenylamino) pyrimidin-2-ylamB{e§ES007/085304

sopropoxy-1 ,3-dioxoisoindo lin2-yl)piperidin-1-yflacetamide MS (ES+):

670.2 (M+1)+. 192 a Ny lle NNN NTO isH On--S=0 --"1 N N 3444545

-chloro-4-(2 -(isopropy Isulfonyl)

phenylamino)pyrimidin-2-ylamino)-6-isopropoxy-1,3-

diu\uiauil|du“||-2-/-\|Jipc|idi||-5-y Oplupallcllitli te- M5 (ES'i'). G%Q‘flgllﬂgta

198 k,-... HNNN H :.S&UJQW.I:?-& . 'H NMR 400 MHz (DMSO-d6)

(S)-5-(5-chloro-4-(2-(isopropylsulfonyflphenylarning) and/or MS (m/z)
18pyrimidin-2-yla 'n%iésopropox (1 MS.(ES"): 710.3 (M+1)"

methylpyrrolid@- isoind @\ ione MS (ESt): 6&3. '(M+1S+. WO

20

3_

D8/073687PCT/US2007/0 534)[H
N "N
\

[

Q
G}
()
O
)\”s
O

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(2-(4-
(piperidin-1-yl)piperidin-1-yl)ethyl)isoindolin-1-one

181 >_ N "H NMR 400 MHz (DMSO-d; with
Q HN—(\N:/?’C' trace D,0) & 8.46 (d, 1H), 8.35 (s, 1H),
HN 8.09(s, 1H), 7.82(d, 1H), 7.74(t, 1H),
Q O, 7.36(t,1H), 7.33(s, 1H), 4.75 (m, 1H),
N _f\‘o 4.41(s, 2H), 4,29(m, 1H), 3.65(m, 2H),
fj 3.44(m, 1H), 3.17(t, 2H), 2,79(s, 3H),
N 2.07(m, 2H), 1,98(d, 2H), 1.28(d, 6H),
| 1.14(d, 6H); MS m/z 613 (M+1).
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -5-isopropoxy-2-(1-methyl-
piperidin-4-y1)-2,3-dihydro-isoindol-1-one
182 >_ N 8.60(d,1H), 8.33(s,1H);8.20
g HN— )¢ (s,1H);7.82(dd,1H);7.77(dt, 1H);
Q N AY 7.35(s, 1H); 7.33(t,1H); 4.76 (m, 1H);
@ 4.44(s 2H); 3.88 (t, 2H); 3.40 (m, 3H):;
Ao %o 2.87 (s, 6H); 1,30 (d, 6H); 1.16 (d,
H — 6H). ). MS (ES"): 5872 (M+1)".
/N\
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-chloro
pyrimidin-2-ylamino)-2-(1-(2-(dimethylamino)ethyl)
piperidin-4-yl)-5-isopropoxyisoindolin-1-one
183

N °
ey
B

)
L
i
/4

s cl
o

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-(2-
(pyrrolidin-1-yl)ethyl)piperidin-4-yl)isoindolin-1-one

8.60(d,1H); 8.32(s,1H);8.20 (s,
1H);7.83(dd,1H);7.78 (dt,1H);7.35
(s,1H);7.31(t,1H);4.76(m,1H);4.46(s,2
H);3.87 (t,2H); 3.63 (m,2H); 3.48
(m,1H); 3.09 (m,2H); 2.05 (m, 2H);
1.85 (m, 2H); 1.30(d,6H); 1.17(d,6H).
MS (ES™): 613.2 (M+1)".
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Structure Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z)

194 N ,-----...C1 0 Ai NNN OH 0----S=0 MS (ES+): 643.1 (M+1)+.
WENOSAIZBT (S)-5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamfiédyUS2007/085304

pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)pyrrol din-3-

yl)-6-isopropoxyisoindoline-1,3-dione 195 CI MS (ES+): 613.1 (M+1)+. N

NiNON H 0=5=0 /1".

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
184 >_ N 8.53(d, 1H); 8.32(s, 1H), 8.11(s, 1H);
3 HN— )¢ 7.81(dd, 1H); 7.73(dt, 1H); 7.33(t,
N 1H);7.28(s, 1H);4.72 (m,1H); 4.39 (s,
HN@ 2H); 3.30 (m, 1H); 3.06(s, 3H); 1.28
Osg (d, 6H), 1.15 (d, 6H). MS (ES*): 530.2
o) <o M+1)*.
| = (
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methylisoindolin-1-one
185 NTCI MS (ES"): 597.1 (M+1)".
HN)\\N N/©
YO Ho=s=0
0
o NH
N
I
8-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-9-isopropoxy-3-methyl-1,2,3 4-
tetrahydrobenzo[c][1,7]naphthyridin-6(5H)-one
186 Ne MS (ES™): 643.2 (M+1)".
e
N
HN—Q
N O _OZS he)
(S)-6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)piperidin-3-
yl)-5-isopropoxyisoindolin-1-one
187

N=

(R)-6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)piperidin-3-
yI)-5-isopropoxyisoindolin-1-one

MS (ES*): 643.2 (M+1)*.
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, CN"  (S)-5-(5-chloro-4(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-6-isopropoxy-2-(1-
WOrREHABAFDIidin-3-yflisoindoline-1,3-dione 196 N- 8.44(s,2H)PS. BAR24(485304
7.87(dd,1H);7.7  8(dt,1H);7.45(s,1H);7.41(m,1H);4.91( OHN-/CI
4.25(m,2H); 3.51 (m,3H); 3.10 m,2H); N HN . (m,2H); 2.77 (s,31-1); 0,,..

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
188 Né\/l[m MS (ES*): 669.3 (M+1)",
HN/k\N N
\rO H o;sio
O
N
X
\
6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-5-isopropoxy-2-(1,2,2,6,6-
pentamethylpiperidin-4-yl)isoindolin-1-one
189 ﬁ:ol MS (ES™): 642.2 (M+1)™.
/k
Y \@ O—S O
N\
HZN/\O
(25,45)-4-(6-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)-1-methylpyrrolidine-2-carboxamide
190 Nﬁ:d MS (ES"): 657.2 (M+1)".
o |
N
\rO i o;s(o
O
N
e
’}
OH
5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)piperidin-4-
yI)-6-isopropoxyisoindoline-1,3-dione
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1.80(m,2H),1.35(d,6H);1.13(d,6H). _K,, 0 MS (ES+): 614.2 (M+1)+. "N"--

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

WQ R Idin-2-ylamino)-5-isopropoxy-2-(1-
methylpiperidin-4-yl)isoindohn-1-one WO
2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR 400
MHz (DMSO-d6) and/or MS (m/z) 197 Alk ill ms (ES): 654.2 (M+1)+. HN

~LN"'N---NHRCI\cp

PCT/US2007/085304

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

191

NPNCl
. HNJ\\/NIH/Q
0=s=0
T S
(@]
O

O
NH.

2-(4-(5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)

2-yl)piperidin-1-yl)acetamide

pytimidin-2-ylamino)-6-isopropoxy-1,3-dioxoisoindolin-

MS (ES*): 670.2 (M+1)*.

192

NP
5 HN)\\/N\/”\/H/Q
\r O;SCO

<\
N

3-(4-(5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyrimidin-2-ylamino)-6-isopropoxy-1,3-
dioxoisoindolin-2-yl)piperidin-1-yl)propanenitrile

MS (ES*): 666 (M+1)".

193

NENC
. HN/(NIH/Q
Y o;s(o

o)

N
O %,

(A

(S)-5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pytrimidin-2-ylamino)-6-isopropoxy-2-(1-
methylpyrrolidin-3-yl)isoindoline-1,3-dione

MS (ES*): 613.1 (M+1)*.
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6-(

4(2-(isopropylsulfonyflphenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-24(6S,7R)-9-

WOREHHAI3687 a-bicyclo[4.2.1Jnonan-7-yflisoindolin-1-one 198 NCRYLSZ)(EPSH304
HN\ NN ilk. OaH 0=8=0 Pr'0-)N? H2N
4-{5-Chloro-412-(propane-2-sulfonyl)-phenylaminoF
pyrimidin-2-ylaminol-6-methyl-quinoline-2-carboxylic acid amide 'HNMR
(DMSO 400 MHz) 6 10.04 (s 1H) 9.66 (s 1H) 8.47-8.63 (m, 3H).

0 1

87
tH).
(M

OOLOUII LI_I), UI IUV\U J.J. J.), l J‘-I- I OLk

3.31-3.33 (in, 1H),$r8etyee 3H), 1.15 (d, 61-1).
+1)+. 199 a HNNN WI aii H 0=S=0 0 NO---"C H

D1,-3H) 7
MS R
N -

7 pn it DAl
MHz (DMSO-d6)
and/or MS (m/z)

194-1
nri
NN
8.7

7.91-

3H),
0=
4

midin-2-ylamino}-6-m hyI qU| p-2-carboxylic
IR (CDC13, 400 M ).8.85(s, 1
1 (s, IF), 8.08-80184 ,lH) "7_592 (d, 1H),
1767(m4)7 21 (in, , 3.13- 3.16 (

S): 525.7 (M+1)+. 2
8- —0 O} NH r-"N)D
5-Chloro-412- (propane< ;Sl\ulfonyl) phenylamin

5-Chloro-412- (propane -2- sgllfonyl) phenylarmlno] MS

2 cathoxylic acid (2

S 643.1 (M+1
c acid met(hyle{m| e S—| +HY”

H). 8.21-8.55 (m. 1H),
7.81-7.83 (dd, 1H),
m, 1H), 3.03-3.05 (d,
D0 1, lis HNNN OH

D1-

pyrimidin-2-ylaminol-quino -
mai et )amld MR (CDC13, 400 MHz) 6 9.79 (s, 1H).
9.4 mﬁ{}h}/ f? g" it fg@gﬁy i) ALB13(d, 1H), 7.99-8.01
(d m, 4H), 7.24-7.26 (in, 1H),

19 QQQO \in,ALI\ QR/I QRO /m ’)I_I\ ’2’)(\ Q’)Ql 1’ 1} -),°R7°71 (”l’
EH) 2.58- 2.60 (in, 2H). . 3H). MS (ES WME1BST)(f3-1)M+WO
2008/073687PCT/USZ00%/0 53

Y O—s_

\

(S)-5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pytimidin-2-ylamino)-6-isopropoxy-2-(1-
methylpyrrolidin-3-yl)isoindoline-1,3-dione

196

N=
9 HN— :/?70|
N

HN@
N O _OZS\\O
()

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-
methylpiperidin-4-yl)isoindolin-1-one

8.44(s,2H);8.39(s,1H);7.87(dd, 1H);7.7
8(dt,1H);7.45(s,1H);7.41(m,1H);4.91(
m,2H); 4.25(m,2H); 3.51 (m,3H); 3.10
(m,2H); 2.77 (s,3H);,
1.80(m,2H),1.35(d,6H);1.13(d,6H).
MS (ES™): 614.2 (M+1)".
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Structure Physical Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z)

201 1 HN ."'N L.

H at-S=0 01(c).--1 NH r j,---NN) "NN>
WQ2950%786PG-412-(propane-2-sulfony1)-phenylaminol-

PCT/US2007/085304

pyrimidin-2-ylaminol-quinoline-2-carboxylic acid [2-(4-

methyl-piperazin-1-y1)-ethyl]-amide 'Et NMR (CDC13, 400 MHz) 6 9.73
(s, 1H). 8.93 (s, 1H). 8.43-8.52 (m. 2H), 8.22 (s, 1H), 8.03-8.05 (d, 1H),
7.93- 7.95 (d, 1H). 7.82-7.84 (dd. 1H), 7.54- 7.72 (m 4H) 7.16-7.20 (n

4 LN\

A4 A4 409 [ QLIN N[O N NN [ DLIN 1D 11
IH), 443448, 8H); 3:58-3:62(n; 2H); 3-11-3-

H8{m 1), ﬁlﬂ}éSlCéﬁﬁdta

(n,|2H), 2.46 (s. 3H), 1939w (d, 6H). MS (ES: 623.84\Mhida08 34K (BMS0-d6)

N1 NOHNHr-S=00 O0rTh".NH 141,"[..1 and/or MS (m/z)
194-1_5-(:hlor0 -412-(pyopane- 2 sulforyd)-phenylaminolz (ES) 6542 (M+1)°*

pyrimidin-2- ylam nol poxylic acid p|peridin-4-ylamide '

NMR (CD-OD. 4Q(# ] Li{f), 8.68-8.7Q (d, 1H), 8.46-8.48 (in,

2H), 8.26-8.28 (d ,:I\H 7.96-3.99 (m 214), 7.79-7.83 (t, 1H), 7.67-7.71 (t,

1H). 7.38-7.42 (t) |1H 4.31-4. 33 (m 1H), 3.60-3.638 (in, 2H), 3.40-3.46 (in,

1H), 3.27-3.33 (m» N2. @3 37 (m, 2H), 2.05-2.08 (in. 2H), 1.35-1.37

(d,|614). MS (ES")ch80 [0137] Table 2 shows exemplary

compounds of Form CTabIe 2 Structure Physical Data

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((6S,7R)-9-
methyl-9-aza-bicyclo[4.2.1]nonan-7-yl)isoindolin-1-one

198 N 'H NMR (DMSO, 400 MHz) & 10.04
N /k\g:N /© (s, 1H), 9.66 (s, 1H), 8.47-8.63 (m,
N 3H), 8.18-8.23 (m, 2H), 7.97-7.99 (d,
X o=y=0 1H), 7.54-7.82 (m, 3H), 7.25-7.35 (m,
N 1H), 3.31-3.33 (m, 1H), 2.54 (s, 3H),
HN 1.15 (d, 6H). MS (ES*): 511.1 (M+1)*.
4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -6-methyl-quinoline-2-carboxylic
acid amide
199 NP '"H NMR (CDClLs, 400 MHz) & 9.73 (s,
HNJ\\/NIN/Q 1H), 8.85 (s, 1H), 8.21-8.55 (m, 1H),
H 8.21 (s, 1H), 8.08-8.18 (m, 1H), 7.90-
= 0=¢=0 7.92 (d, 1H), 7.81-7.83 (dd, 1H), 7.51-
N Y 7.67 (m, 4H), 7.18-7.21 (m, 1H), 3.13-
HN_ 3.16 (m, 1H), 3.03-3.05 (d, 3H), 1.23-
1.25 (d, 3H). MS (ES"): 525.7 (M+1)*.
4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -6-methyl-quinoline-2-carboxylic
acid methylamide
200 N@:q "H NMR (CDCl,, 400 MHz) 8 9.79 (s,
Sy N/Q 1H), 9.00 (s, 1H), 8.57-8.59 (m, 2H),
Q H o=s=0 8.30 (s, 1H), 8.11-8.13 (d, 1H), 7.99-
J 8.01 (d, 1H), 7.88-7.91 (dd, 1H), 7.20-
7.78 (m, 4H), 7.24-7.26 (m, 1H), 3.78-
INH 3.80 (m, 4H), 3.64-3.69 (m, 2H), 3.20-
N 3.23 (m, 1H), 2.67-2.71 (m, 2H), 2.58-
o 2.60 (m, 2H), 1.25-1.31 (d, 3H). MS

4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -quinoline-2-carboxylic acid (2-

morpholin-4-yl-ethyl)-amide

(ES"): 610.7 (M+1)*.
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FFINMR 400 MHz (DMSO-d6) and/or MS (m/z) 203 / NHNH 4040 NN HH
C")=S. /'0 N2-(2-isopropoxy-5-methy1-4-(piperidin-4-yl)pheny1)-N4-
WQ204$/87¢¥ulfonyl)pheny1)-7H-pyrrolo[2,3-d]pyrimidine2,4-diZATNESRAE7/085304
(ES: 534.6 (M+1)+ WO 2008/073687PCT/US2007/085304 Structure
Physical Data '1-1 NMR 400 MHz (DMSO-d6) and/or MS (m/z) 204 Hn ry
iISHNNN r. 0 0 Rosa --)N. L. N2-(4-(1-ethylpiperidin-4-y1)-2-isopropoxy-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7Hp3Trrolo[2,3-d]pyrimid

H D A H AMC /- O\ CONQ (A 1N+ DN LINI LLIMNININIL 1140 N AL
IIIC'L,‘-!-'.UIG.IIIIIIU VIS (£, 07). OIJU.O (IVITL)U Z2UO TN TN TTINTNTINT J.Phl ﬁcﬁlibata
2-(@4-(5-isopropoxy-4-(442iatspropylsulfonyl) IH NMR 400 MHz (DMSO-d6)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylaming)-2- and/or MS (m/z)
20ing thylphenyl)p|perldln-I-XQE)(r@p n-l-ol ' NMR (CDCls, 400 MHz) 5 9.73 (s,
W 1H), 8.93 (s, 1H), 8.43-8.52 (m, 2H),
\ Ho=s=0 8.22 (s, 1H), 8.03-8.05 (d, 1H), 7.93-
@E\:\fo A 7.95 (d, 1H), 7.82-7.84 (dd, 1H), 7.54-
8 7.72 (m, 4H), 7.16-7.20 (m, 1H), 4.43-
I 4.48 (m, 8H), 3.58-3.62 (m, 2H), 3.11-
O 3.18 (m, 1H), 2.67-2.71 (m, 2H), 2.46
- (s, 3H), 1.23-1.25 (d, 6H). MS (ES™):
4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]- 623.8 (M+1)".
pyrimidin-2-ylamino } -quinoline-2-carboxylic acid [2-(4-
methyl-piperazin-1-yl)-ethyl]-amide
202

NP C
X J@
HN N N

H Al
N 0=8=0

P
N e}

NH
'Sl

4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino } -quinoline-2-carboxylic acid
piperidin-4-ylamide

"H NMR (CD;0D, 400 MHz) § 8.92
(s, 1H), 8.68-8.70 (d, 1H), 8.46-8.48
(m, 2H), 8.26-8.28 (d, 1H), 7.96-7.99
(m, 2H), 7.79-7.83 (t, 1H), 7.67-7.71
(t, LH), 7.38-7.42 (t, 1H), 4.31-4.33
(m, 1H), 3.60-3.63 (m, 2H), 3.40-3.46
(m, 1H), 3.27-3.33 (m, 2H), 2.33-2.37
(m, 2H), 2.05-2.08 (m, 2H), 1.35-1.37
(d, 6H). MS (ES*): 580.7 (M+1)*.

[0137] Table 2 shows exemplary compounds of Formula (1C).

Table 2
Structure Physical Data
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
203 + +
NH MS (ES™): 534.6 (M+1)

J NH
@
O:/S\\O O\(

N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-N4-
(2-(methylsulfonyl)phenyl)-7H-pyrrolo[2,3-d]pyrimidine-

2.,4-diamine
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MS (ES): 620.3 (M+1)+. 206 HN N' 1lb HN) NN lir 0 11.1L. H Or-S=0 .-. X

N2-(2-isopropoxy-4-(1-isopropylpiperidin-4-y1)-5-

WOREHHABHERYI)-N4-(2-(isopropylsulfonyl)phenyl)-7Hpyrrolo[2, PERYERAMAES 304
-2,4-diamine MS (ES1: 604.8 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physical Data '1-1NMR 400
MHz (DMSO-d6) and/or MS (m/z) 207 Hn N ---N-/1 N N NO 00=-S=0 OH
--sc L.,"..".,OH 2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

ph o Iyid.l I I;I IU)'7H'|JyI I UI rgcg?ﬁ_g]pyl il I Iid;l I'2'yid.l I Iil I )'2' Phvsical Data
methylphenyl)piperidin-I-yflethanol MS (ES+): 606.8 (M-drk 4#031H2bBls0-d6)
HN '-kiN. YH is0-X-0 | and/or MS (m/z)
204 HN— MS (ES"): 590.8 (M+1)".
N/
|
HN/,\\N

N2-(4-(1-ethylpiperidin-4-yl)-2-isopropoxy-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

205

HN™ °N
H

\rO o;sio

i?
N/'
s J@

OH
2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

methylphenyl)piperidin-1-yl)propan-1-ol

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-

MS (ES™): 620.3 (M+1)".

206

HN
\
N/
Py
HN N N

YO H o;s(o

N

A

N2-(2-isopropoxy-4-(1-isopropylpiperidin-4-yl)-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

MS (ES™): 604.8 (M+1)".
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N242-isopropoxy-5-methyl-44F-methyl- |
,4'-bipiperidin4-yl)pheny1)-N4-(2-(isopropylsulfonyl)
WO RM§ATIP$Tpyrrolo[2,3-d]pyrimidine-2,4-diamine MS (ES1: 65BE (WH2407085304
209 HN---\\N N " 1iti. NNN WP 0 1 *H 0=-8=0 ..,,L.
N242-isopropoxy-5-methy1-441-methylpiperidin-4-
yl)pheny1)-N6-(2-(isopropylsulfonyl)pheny1)-9H-purine2,6-diamine MS
(ES): 577.7 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure

Dl
1T

H L Neoda UL AINAND ANA RAALLS /INAAQA IR o/
Slldl Jdld 1T INIVIX 112 (DIVIoOU=UO ) al TuruUl

ION

VNN 0 aiH '111)0=S=0 ik I

MSn ./’L)PE%SQCQII Ilbiﬁa'
"H NMR 400 MHz (DM SO-d6)

N2-(2-isopropoxy-5-methy1-4-(1-methylpiperidin-44 and/or MS (m/z)
20y1)phenyl)-N4-(2-(isopropyls fonyl)phenyl)quinazoline-l\%szl(gge}n%&egI}/I@HY
(EB): 588.7 (M+1)+. 211 N il HNNN ilk O sH T '
HN/,\\N N
\(O Ho=s=0
N
N
L_oH

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)ethanol

208 HN MS (ES"): 659.8 (M+1)".
N ‘e
|
HN)\\N N
\ro : O;Sio
N
fNj
I
N2-(2-isopropoxy-5-methyl-4-(1'-methyl-1,4"-bipiperidin-
4-yl)phenyl)-N4-(2-(isopropylsulfonyl) phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine
209

HN-—\\

N7 N
g J@

HN N N
O Ho=s=o

\(

N
I

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yl)phenyl)-N6-(2-(isopropylsulfonyl)phenyl)-9H-purine-

MS (ES*): 577.7 (M+1)".

2,6-diamine
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el0=Sr0 A, N2-(2-isopropoxy-5-methy1-4-(1-methylpiperidin-4-
y1)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)-6-
WorRef§6tinazoline-2,4-diamine MS (ES): 618.8 (M+1)+. 21 PCT/GI0KMIEH304

10
N2

0 ALH ell0=S=0 .L, I
42-isopropoxy-5-methy1-441-methylpiperidin-4-

yl)pheny1)-N4-(2-(isopropylsulfonyl)pheny1)-6,7-
dimethoxyquinazoline-2,4-diamine MS (ES): 648.8 (M+1)+. WO

aVa¥/atwlaYalalwim) HISNNZINQED

faYa oATHIQ NnA Qs 4 Dla
ZUUO/IUT oS00 Tr U 1/1USZ 17 oUS ot utilic Iy

MHiz (DMSO-d6) and/or MS (m/z) 213 00 .P .P HN|_ NG

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)phenylamir

icatData i;h'yjs{kéiil"']'jnsdéoﬁ
400V @WNISO-d6)
0)- and/or MS (m/z)

210H
+):

-pyrrolo[2,3-d]pyrimidin-2y1amino)-2-(piperidin-4

604.7 (M+1) MS (ES+.
N

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)quinazoline-
2.,4-diamine

- Y1)z0iRdolingd-0Rg, 1)

211

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)-6-
methoxyquinazoline-2,4-diamine

MS (ES™): 618.8 (M+1)".

212

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-6,7-

MS (ES™): 648.8 (M+1)".

dimethoxyquinazoline-2,4-diamine
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214 /7-NH N, ' N 00l _A NNNH "iSbi--0 H 401 1101
N2-(4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-

WorREHHABHERY1)-N6-(2-(isopropylsulfonyl)pheny1)-9Hpurine-2 BCAiAIPRAE /085304
MS (ES): 606.7 (M+1)+. 215/ NH all -.1. 'Lir NNNH H "it-,0 oi- NP
N2-(2-isopropoxy-4-methy1-5-(3-methylisoxazol-5-
y1)phenyl1)-N4-(2-(isopropylsulfonyl)phenyl1)-7Hpyrrolo[2,3-d]pyrimidine-2
,/4-diamine MS (ES) 561.6 (M+1)+ WO

QN7 Q70) [TaYaYaYalwi/aValnlaYal

LU JOIU o007 I"Lz I IUOL II QU‘-I- QLI uuw T I"I belbd.l LJCll.d. Ph'Jsléal\Tj"(t’-l-UU

MHz (DMSO-d6) and/or |\/|S (m/z) 216 NH 4011 NNN H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

213 MS (ES™): 604.7 (M+1)*.

P
©i Ow

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)phenylamino)-
TH-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-(piperidin-4-
yl)isoindolin-1-one

214 NH MS (ES*): 606.7 (M+1)".

PN

N2-(4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-
methylphenyl)-N6-(2-(isopropylsulfonyl)phenyl)-9H-

purine-2,6-diamine
215 N MS (ES*): 561.6 (M+1)".
SN
bol
N
H

N2-(2-isopropoxy-4-methyl-5-(3-methylisoxazol-5-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine
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40 o0...T. NH N242-isopropoxy-5-methy1-4-(piperidin-2-y1)pheny1)-N4-
(2-(isopropylsulfonyl)pheny1)-7H-pyrrolo[2,3- d]pyrimidine-2,4-diamine MS
WQRYB/6Ee8? (M+1)+. 217 a PI11,1-'N"'NH H rsc40
N2-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-4-y1)-
5-methylpheny1)-N4-(2-(isopropylsulfonyl)pheny1)-7Hpyrrolo[2,3-d]pyrimi
dine-2,4-diamine Ms (ES): 621.8 (M+1)+. 218 0 OP * HNOH 4111 NNN

PCT/US2007/085304

HH......... " | 3-(4(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
ph o Iyid.l I I;I IU)'7H'|JyI I UI rgcg?l}g]pyl il I Iid;l I'2'yid.l I Iil I )'2' Physical Data
methylphenyl)piperidin-I-y1l)propan-I-ol ms (ES): 621.8;(NMa kbo WE (DMSO-d6)

2008/073687PCT/US2007/085304 Structure Phys

ical DatandrkNMBAHO

216/Hz (DMSO-d6) and/opM8 (m/z) 219 NH ah Hz "H

B
N N/)\NH
%:O O\(
o

NH

N2-(2-isopropoxy-5-methyl-4-(piperidin-2-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

P I\IQJI%l—(lESJ'): 563.2 (M+1)".

217

o<

N2-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-4-yl)-
5-methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

MS (ES™): 621.8 (M+1)*.

218

24
0
HN NT"oH

/T N
|
\)\

N

HNN

3-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-

MS (ES™): 621.8 (M+1)*.

methylphenyl)piperidin-1-yl)propan-1-ol

119




HoT 2-:4111 0 OH 2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
WorREHHABHERYI)piperidin-lI-y1)acetic acid MS (ES): 621.7 (M+1)RCDEE20P7/085304

4ANH \it-0 NZOH 3-(4(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-

methylphenyl)piperidin-l-yl)propanoic acid MS (ES): 635.8 (M+1)+. 221

NH 1 N glitillrNNN His O -itro MP N crNH2 O

N /[
Zz=(]
ph
me

4-(5-iauplupu1\y-4-\l+ %éﬁ?téplupylaunuuyl)
anylamino)-?H-pyrroF 0[2,3-d]pyrimidin-2-ylaming
thylphenyl)piperidin-I-yl)acetamide MS (ES): 62

Physical Data
)=2H NMR 400 MHz (DMSO-d6)
D.2 (M+19nkd/oM¥Q (m/2)

2120
Mk

38/073687PCT/U820§ (085304 Structure Phys

1z (DMSO-d6) aii (m/z)

zZ

O
OH

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)acetic acid

ical QataRdTNMIR 409,

220 g/’“ﬁ MS (ES™): 635.8 (M+1)".
SN
Q\H | N’*NH
Sz O
Ee T
N o
OH
3-(4-(5-1sopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)propanoic acid
221

=N
)\
S:O /%/
r

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)acetamide

MS (ES™): 620.2 (M+1)*.
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222 N 40IN NNNH H40 " ,-----NH2

3-(

4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

WoRNAIA0)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2- PCT/US2007/085304
methylphenyl)piperidin-l-yl)propanamide MS (ES): 634.8 (M+1)+. 223 NH
10NINH YT40 N 4-(5-isopropoxy-444-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl) -N,N- dimethylpiperidine-I-carboxamide MS (ES+): 634.8

VAW |

' AN

(vt

N2
(2-

J.)+ LL‘-l- I\II_I J.‘-l-UI II H i\\l”\\llH Hlk\lI
-(2-isopropoxy-5- methy1-4-(piperidin-3-yl)pheny
(isopropylsulfonyl)pheny1)-7H-pyrrolo[2,3- d]pyr

Physical Data
1)*N4MR 400 MHz (DMSO-d6)
imidine- Z;ﬂfdiammﬁzb/ls

22¢F
Ph

5): 563.7 (M+1)+. WQ.2008/073687PCT/US200
ysical Data '1- 11@\ MHz (DMSO-d6) and/
S:O

N" O

NH,

3-(4-(5-1sopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)propanamide

7/08 tructure, |
or MS m/z §5é§1%ﬁ-| D

223

/ NH
@h
N N NH

H
§F o O\\/
e}

Olil/

4-(5-1sopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)-N,N-dimethylpiperidine-1-carboxamide

MS (ES™): 634.8 (M+1)".

224

QX

Sto

HN

N2-(2-isopropoxy-5-methyl-4-(piperidin-3-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-

MS (ES*): 563.7 (M+1)".

d]pyrimidine-2,4-diamine
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1111"NNNH H ,..ito40 O,r.
N2-(2-isopropoxy-5-methy1-4-(1-methylpiperidin-3-

WQBHIEETY43IN4-(2-(isopropylsulfonyl)pheny1)-7Hpyrrolo[2,3-d Ry HitAfa9a485304
4-diamine MS (ES): 576.7 (M+1)+. 226 N 1.N NNNH it HO01

2~(

3(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-l-ypethanol MS (ES): 607.8 (M+1)+. 227 / NH ahl

N2
541

Lo NININTLL 11 \N-O
TUTS INININTT T yT N

nethylpheny1)-N4-(2- (isopropylsulfonyl)pheny

-(2-isopropoxy-4-(1-?2tr-lrl101tél{ﬁoxyethyl)piperidin-3

Physical Data
Y1 NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

228-71
20
MH

D8/073687 PC

Sto

_N

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-3-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

Hpyrrolo[2,3- d]pyrl ne-2,4-diamine MS (ES)
5304 Structure Phys
1z (DMSO- d6) m/z) 228 N 41/AN

621G MEL)£7W R, 1)

ical Data "1-1INMR 400

226

f\H
(L
NN
S= O
¥ T
Ho N
2-(3-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

methylphenyl)piperidin-1-yl)ethanol

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-

MS (ES™): 607.8 (M+1)".

227

/ NH
B
N/)\NH

N

~ O
%‘O \(
O

\O/\/N

N2-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-3-yl)-
5-methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

MS (ES™): 621.8 (M+1)*.
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NNNH H )t-r40 HN 0 5-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
WorREHHABHERY1)-N-methylpiperidine-2-carboxamide MS (ES): 82(/¥S2007/085304

(M+1)+. 229 N-NH / lis NNNH

N6-(2-isopropoxy-5-methy1-4-(piperidin-4-yl)phenyl)-N4-

(2-(isopropylsulfonyl)phenyl)-1H-pyrazolo[3,4- d]pyrimidine-4,6-diamine

MS (ES1: 564.7 (M+1)+. 230 N-NH 40 1 X NNN Hah 0 \it0 W N6-(4-(

e .hyipipcl fehit "4')'1)'2'.5?1‘{1[8{11‘%8‘)")"5' sical Data
methylphenyl1)-N4-(2-(isopropylsulfonyl)pheny1)-1 le;p@@@j@[@y ARG d6)
ing-O-diamine MS (ES): 592.7 (M+1)t WO and/or MS (m/z)

2280 38/073687PCT/U82(@§N85304 Structure Physical %z{\ég;)l:lé%_ﬁt(ﬂﬂq)+.

MHiz (DMSO-d6) a@L (m/z) 231 N-NH 411N
S:O

HN

N7
H

5-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)-N-methylpiperidine-2-carboxamide

229 N-NH MS (ES™): 564.7 (M+1)".

N
)\
NG6-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-N4-

(2-(isopropylsulfonyl)phenyl)-1H-pyrazolo[3,4-
d]pyrimidine-4,6-diamine

230 N~NH MS (ES%): 592.7 (M+1)".

N6-(4-(1-ethylpiperidin-4-yl)-2-isopropoxy-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine
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NNNH itip H40 N6-(2-isopropoxy-5-methy1-4-(1-methylpiperidin-4-
yl)pheny1)-N4-(2-(isopropylsulfonyl)pheny1)-1Hpyrazolo[3,4-d]pyrimidine-
WQ2008{873#8e MS (ES): 578.7 (M+1)+. 232 N-NH 4011ril NNr-NiGJ§$2007/085304
2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl) phenylamino)-1H-pyrazolo

[3,4-d] pyrimidin-6-ylanaino)- 2-methylphenyl)piperidin-l-yflethanol MS
(ES1: 608.7 (M+1)+. 233 al N SI 'Ur' Ni-NH H 'TSCOQis 0",r
N6(2-isopropoxy-44142-methoxyethyl)piperidin-4-y1)-

51
mi
20

ethytphet |y1)-N4-(Zgglal&ﬁfgpyibuifw yhphenyi)

line-4,6-diamine MS (ES): 622.7 (M+1)+. WO

D8/073687PCT/US2007/085304 Structure Phys

tHpyrezoiRiSr ey

~ 'HNMR 400 MHz (DMSO-d6)
ical DatanlirkNg R0

23MH

1z (DMSO-d6) and/orMﬁ (m/z) 234 N-NH iiil "IN

N
)\
S:o /ig;i/

NG6-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine

1S INRENESKT 1907 vy

232

N~NH
4
=N

lNél\NH

OH

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-1H-pyrazolo[3,4-d]pyrimidin-6-ylamino)-
2-methylphenyl)piperidin-1-yl)ethanol

MS (ES™): 608.7 (M+1)".

233

N~NH
!
SN

| NéL\NH

O\
N6-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-4-yl)-
S-methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine

MS (ES*): 622.7 (M+1)".
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40 N6-(4-(4-(dimethylamino)cyclohexy 0-2-isopropoxy-5-

methylpheny1)-N4-(2-
WQidtsepeELIfonyl)phenyl)-1Hpyrazolo[3,4-d]pyrimidine-4,6-R&HPE2MB085304

(E,S+): 606.8 (M+1)+. 235 N-NH C'AN 4011 NNN H ,..ir40 017 NH

N642-isopropoxy-5-methyl-4-(piperidin-2-y1)phenyl1)-N4-

(2-(isopropylsulfonyl)pheny1)-1H-pyrazolo[3,4- d]pyrimidine-4,6-diamine

MS (ES): 564.7 (M+1)+. 236 N-NH N 4111 NNNH H iTipO 0 o HN

5=
1H
M$

n (A (D (; ] 1£ Nl ] H
SOPTOPOXY=0-(4=(Z-\ISQRIQRYISUTonypheny i

Ph
-pyrazolo[3,4-d]pyrimidin-6-y|amino)-2-(piperidir-4L}yfhi§@q@‘<pm; 1N€0-d6)
5 (E,S+): 605.7 (M+1)+. WO 2008/073687PCT/US2007/Q@B304S (m/2)

AY
Y) sical Data

238t
23

=N

LA

N” "N” "NH

H
S=0 O\(
o}

N6-(4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine

;Jcture Physical DatalN'lN-g,NMR 400 MHz (DMSQ-d6) mc{%&%égw(@Hr.

235 N=NH MS (ES*): 564.7 (M+1)".
B
N N/)\NH
S0 ©
) T
NH
N6-(2-isopropoxy-5-methyl-4-(piperidin-2-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-1H-pyrazolo[3,4-
d]pyrimidine-4,6-diamine
236

N~NH
4

LI
H N NH o
T
N
o

HN

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)phenylamino)-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamino)-2-(piperidin-4-
yl)isoindolin-1-one

MS (ES*): 605.7 (M+1)".
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NH leN NNNH _Ito H41
N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yOpheny1)-N4-
WQ2A841386BY Isulfonyl)phenyl)-5,6,7,8-
tetrahydropyrido[2,3-d]pyrimidine-2,4-diamine MS (ES): 579.7 (M+1)+.

238 ....

PCT/US2007/085304

---.-:N SNN Icl, 411SIF NNN \it-rO Hal r 0 RP

N2-(2-isopropoxy-5-methy1-4-(piperidin-4-y1)phenyl)-N4-
(2 (|sopropylsuIfonyl)phenyl)pyrldo[Z 3- d]pyl‘lmldln62 4-diamine MS (ES+):

JI

1ol
.) I \IVI"'J.)"' LQV I\I I\I I I I\II\II\lI_I I_I l.uU \ U

Ph 1 Dat:
5-isopropoxy-6-(4-(2- (|sopropylsuIfonyl)phenylarnlr )L@.ﬁ@g@?&%ﬁg?@mo d6)
,4-d]pyri midin-6 -ylamino)-2-(1 - methylpiperidin-4 |-yflisoindalinr Meng/MS

B(ES): 619.7 (M+1)+. WO-2008/073687PCT/US2007/085304 SIUEWIIG, 1 -
Physical Data '1- 1& WHZ (DMSO-d6) and/or MS m/z
S:O
N
H
N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-5,6,7,8-
tetrahydropyrido[2,3-d]pyrimidine-2,4-diamine
238 | =N MS (ES™): 575.7 (M+1)".
)
H N//kNH
Sz 0
Y \(\)O \(
N
H
N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)pyrido[2,3-d]pyrimidine-
2.,4-diamine
239 AL MS (ES™): 619.7 (M+1)".
N

N” "N™ "NH

o " i)gjoj/

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)phenylamino)-
1H-pyrazolo[3.4-d]pyrimidin-6-ylamino)-2-(1-

methylpiperidin-4-yl)isoindolin-1-one
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240 CAT4 N-NH 4111 ANN'NHH 0

5-isopropoxy-6-(4-(2-(isopropylsulfony1)-5-
WorReHABHERylamino)-1H-pyrazolo [3,4-d] pyrimidin-6- PCT/US2007/085304

ylamino)-2-(1-methylpiperidin-4-yHisoindolin-l-one MS (ES): 633.7

(M+1)+. 241 N-NH 1. N:INNHO O N () O\

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)-5-

methylphenylamino)-1H-pyrazolo [3,4-d] pyrimidin-6- yl

dll

67
N6

ino)2=(=(2=-methox ‘llll‘l Dptperidin=4=y-Disoindg
7.8 (M+1)+. 242 CAN N-NH 4011 NNNH T O NH
-(2-isopropoxy-5-methy1-4-(piperidin-2-yl)pheny

“I Il'UI Icﬁﬁ}%ié%%ﬁ'ta
"H NMR 400 MHz (DM SO-d6)
1)-N4- and/or MS (m/z2)

24(2-
d]p
20

(isopropylsulfonyl)-5ymgthylphenyl1)-1H-pyrazo
yrimidine-4,6-digiqin (ES): 578.7 (M+1)+.
D8/073687PCT]/ 0 498@04 Structure Phys
=] H O
e
O.
N

o

/

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)-5-
methylphenylamino)-1H-pyrazolo[3,4-d]pyrimidin-6-
ylamino)-2-(1-methylpiperidin-4-yl)isoindolin-1-one

O[3, 415 (ES*): 633.7 (M+1)".
WO

ical Data

241

?ﬁ MS (ES*): 677.8 M+1)".
=N
@H l N/)\NH
= o.
e
O
N
o
l
5-isopropoxy-6-(4-(2-(isopropylsulfonyl)-5-
methylphenylamino)-1H-pyrazolo[3,4-d]pyrimidin-6-
ylamino)-2-(1-(2-methoxyethyl)piperidin-4-yl)isoindolin-
1-one
242

NH

NG6-(2-isopropoxy-5-methyl-4-(piperidin-2-yl)phenyl)-N4-
(2-(isopropylsulfonyl)-5-methylphenyl)-1H-pyrazolo[3.4-
d]pyrimidine-4,6-diamine

MS (ES™): 578.7 (M+1)*.
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'1-1INMR 400 MHz (DMSO-d6) and/or MS (m/z) 243 trsryl . 1t 111
11.NNNH HO ---140,--00'r NH
WQBS0ESTopoxy-5-methy1-4-(piperidin-3-yl)pheny1)-N4-  PCT/US2007/085304
(2-(isopropylsulfony1)-5-methylphenyl)-1H-pyrazolo[3,4-
d]pyrimidine-4,6-diamine MS (ES): 578.7 (M+1)t 244 HN \ 0 HNNN S )'leH
0:--/1-S=0 \ N2-(2-isopropoxy-4-(1-methylpiperidin-4-yl)pheny1)-N4-
(2-(isopropylsulfonyl)pheny1)-7H-pyrrolo[2,3- d]pyrimidine-2,4-diamine MS

I VaX]

=z \ oLl

(£S5
2-(
ph

15623+ I+ N T NN T T 1 HO
A(3-isopropoxy-4-(6-(2-(isopropylsulfonyl)
enylamino)-91-1-purin-2-ylamino)phenyl)piperidi

-1 )7 Y ~Thhysical Data
"H NMR 400 MHz (DM SO-d6)
n-lyflethan@bMg (lnb):

2439

3.7 (M+1)+. WO 2008/Q73687PCT/US2007/085
i/

NH

NG6-(2-isopropoxy-5-methyl-4-(piperidin-3-yl)phenyl)-N4-
(2-(isopropylsulfonyl)-5-methylphenyl)-1H-pyrazolo[3.4-
d]pyrimidine-4,6-diamine

304 15 (BS™: 578.7 (M+1)"

244

HN
\
N/
s
HN N N

\(O H o;sio

N
I

N2-(2-isopropoxy-4-(1-methylpiperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

MS (ES*): 562.3 (M+1)".

245

2-(4-(3-isopropoxy-4-(6-(2-(isopropylsulfonyl)
phenylamino)-9H-purin-2-ylamino)phenyl)piperidin-1-

MS (ES™): 593.7 (M+1)".

yl)ethanol
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Structure Physical Data 'H NMR 400 MHz (DMSO-d6) and/or MS (m/z)

246 HN-\\ 1IS HNXN 0OHO080 */L.
WOQEAB58p¥bpoxy-441-methylpiperidin-4-yl)pheny1)-N6- PCT/US2007/085304

(2-(isopropylsulfonyOpheny0-9H-purine-2,6-diamine MS (ES): 563.7

(M+1)+. Example Methyl 4'- 5-chlom4- 2- isolUnolamino -5'-methox -2'-

methylbiphenyl-4-carboxylate (254) Step 1: Methyl

4'-amino-5'-methoxy-2'-methylbiphenyl1-4-carboxylate (:)", [0138]

erItthyI 4"d.ll|ilIU'SI'IIICtIgH_ﬁgﬁl%é'lIICthbeiphCl Iy1'4 (el UU)\yIaL%hIVIigat 'ﬂfta
272.1 (M-k1), may be synthesized following the proce ﬁlﬁ@,ﬁ{&@\/{{@}lﬂbl\qso_d@
described (Example 7, Steps 1 and 2) using appropriate reag@ats4s (m/z)

246tep 2: Methyl —\ _ MS (BS%): 563.7 (M+1)".
41:(4-bromo-5-chloropyrigh ino)-5'-methoxy-2'-methylbipheny

4-garboxylate [0139]
4'-amino-51-meth
1 (200 mg, 0.75 mmol

ethdbipheny1-4-carboxylate generated in Step
4- dlbro)\o 5-chloropyridine (222 mg, 0.82 mmol,
1.1 equiv), Pd2(dba)3 mg, 0.02 mmol 0 025 equiv.), xantphos (22 mg,
0.04 mmol, 0.05 equivyyand Cs2CO3 (365 mg, 1.1 mmol, 1.5 equiv.) are
added to THF (5 mL). TT1e resulting mixture is bubbled with N, gas for 5

minwies ang:then heatedhApdiGniar A hews.Nfter cooling to room
temme«@dw@ythﬂfmeﬁqnﬁﬁmemm&mmhﬂedﬂmio EtQAc and washed with

I'ILU IIIC I:lUI-\L, |ayl-;| Ib UIIUU OUVTI IVIgLDULI- d.llu bUIIbUIIlId.Lb'u III vdlud.

Silica gel chromatography (hexanes- EtOA ;affords Methyl

41-(4-bromo-5-chloropyridin-2- yI ethoxy-21-methylbipheny1-4
Meas axyiateiobd St/ zi dptop (MitbhyBth Siyld ety ghtidirchidiomided| srninthox y-2'-

methox7-21-meth Ibi 1-1 4hc rbg Ia} thyl

4'-(4-bromo-5- chloropy il ethylbipheny1-4-

carboxylate generated |n Step 2 (9 mg, 0.022 mmol)

2' 4' 6 -tri-i- propyl 1 1- he 8 mg, O oI, 0.2 equw.), and
Sodium tert-butoxide < mm .3 equiv.) are added to THF
(1 mL). The resulting mixtureyis ¢d With N, gas for 5 minutes and
then heated at 150 s#dn'aurs Aftélr caoling to room temperature, the
reaction mixture is dilfted into EtOAc and washed with H20. The EtOAc
layer is dried over Mg2S04 and concentrated in VaCt10. Silica gel
chromatoraph hexanes-EtOAC) affords Methyl

4-_(t ¥ 2amingsS rmethaxye J-me

methoxy 21 methylblphenyl -4- carboxylate (

t no)—5'-

[0138] Methyl 4'-amino-5'-methoxy-2'-methylbiphenyl-4-carboxylate; MS m/z 272.1 (M+1),
may be synthesized following the procedures previously described (Example 7, Steps 1 and 2)

using appropriate reagents.
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[0141] Exemplary compounds of the invention are set. forth below. Table
3 shows exemplary compounds of Formula (5). WO

WO RU8/0723887PCT/US2007/085304 Table 3 Structure PhysicBCHAiS24071085304
NMR 400 MHz (DMSO-d6) and/or MS (m/z) 247 )- MS (ES): 544.2
(M+1)+. HNNH A- CINHO4. O
5-chloro-N2-(3-isopropoxy-5-(piperidin-4-yl)pyridin-2-
y1)-N4-(2-(isopropylsulfonyl)phenyl)pyridine-2,4-diamine 248

Step 2: Methyl 4'-(4-bromo-5-chloropyridin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-

4-carboxylate

[0139] Methyl 4'-amino-5'-methoxy-2'-methylbiphenyl-4-carboxylate generated in Step 1
(200 mg, 0.75 mmol), 2,4-dibromo-5-chloropyridine (222 mg, 0.82 mmol, 1.1 equiv), Pd,(dba);
(17 mg, 0.02 mmol, 0.025 equiv.), xantphos (22 mg, 0.04 mmol, 0.05 equiv.), and Cs,CO; (365
mg, 1.1 mmol, 1.5 equiv.) are added to THF (5 mL). The resulting mixture is bubbled with N,
gas for 5 minutes and then heated at 150 °C for 4 hours. After cooling to room temperature, the
reaction mixture is diluted into EtOAc and washed with H,O. The EtOAc layer is dried over
Mg,SQO4 and concentrated in vacuo. Silica gel chromatography (hexanes-EtOAc) affords
Methyl 4'-(4-bromo-5-chloropyridin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-4-carboxylate;
MS m/z 461.0 (M+1).

Step 3: Methyl 4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)pyridin-2-ylamino)-5'-

methoxy-2'-methylbiphenyl-4-carboxylate (254)

[0140] Methyl 4'-(4-bromo-5-chloropyridin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-4-
carboxylate generated in Step 2 (9 mg, 0.022 mmol), 2-(isopropylsulfonyDaniline (4 mg, 0.022
mmol, 1 equiv), Pd,(dba); (1.7 mg, 0.002 mmol, 0.1 equiv.), 2-(Dicyclohexylphosphino)-
2’4’6’ -tri-i-propyl-1,1’-biphenyl (1.8 mg, 0.004 mmol, 0.2 equiv.), and Sodium tert-butoxide
(2.7 mg, 0.028 mmol, 1.3 equiv.) are added to THF (1 mL). The resulting mixture is bubbled
with N, gas for 5 minutes and then heated at 150 °C for 4 hours. After cooling to room
temperature, the reaction mixture is diluted into EtOAc and washed with H,O. The EtOAc layer
is dried over Mg,SQO,4 and concentrated in vacuo. Silica gel chromatography (hexanes-EtOAc)
affords Methyl 4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)pyridin-2-ylamino)-5'-
methoxy-2'-methylbiphenyl-4-carboxylate (254); MS m/z 580.2 (M+1).

[0141] Exemplary compounds of the invention are set forth below. Table 3 shows

exemplary compounds of Formula (5).
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0 HNN- N/ CIH * Q 0 5-chloro-N2-(3-isopropoxy-5-(1-methylpipe din-4-
Apyridin-2-y1)-N4-(2-(i sopropylsulfony 1) phenyl)pyridine-2,4-diamine MS
WQRYB/GH887 (M+1)+. 249 HN/CIQle WO
5-chloro-N245-(1-ethylpiperidin-4-y1)-3-
isopropoxypyridin-2-y1)-N4-(2-(isopropylsulfonyl)
phenyl)pyTidine-2,4-diamine MS (ES): 572.2 (M+1)+. WO
2008/073687PCT/US2007/085304 Structure Physical Data 111 NMR 400
MHz (DMSO-d6) and/or MS (in/z) 2’?9[% QH MS (ES): 588.2 (M+1)+. HN\

PCT/US2007/085304

A\
Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
247 } MS (ES"): 544.2 (M+1)",
Q
HN—\ / NH
2
Cl NH
O
1
i~
O
5-chloro-N2-(3-isopropoxy-5-(piperidin-4-yl)pyridin-2-
y1)-N4-(2-(isopropylsulfonyl)phenyl)pyridine-2,4-diamine
248 Yo MS (ES*): 558.2 (M+1)".
L-Or
PN
cl HQ
¢ 93%
5-chloro-N2-(3-isopropoxy-5-(1-methylpiperidin-4-
yDpyridin-2-yl)-N4-(2-(isopropylsulfonyl)
phenyl)pyridine-2.,4-diamine
249

cl H
@
i<
0
5-chloro-N2-(5-(1-ethylpiperidin-4-yl)-3-

isopropoxypyridin-2-yl)-N4-(2-(isopropylsulfonyl)
phenyl)pyridine-2.4-diamine

MS (ES*): 572.2 (M+1)".
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CINH (d lik 0 2-(4-(6-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyridin-2-ylamino)-5-isopropoxypyridin-3-
WOHIBEIET-y)ethanol 251 MS (ES+): 549.2 (M+1)+. HN- 1RCHEP200R085304
CINH cile 0 4'(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyridin-2-ylantino)-N,2'-di methy | biphenyl-4-earboxamide

Structure

Physical Data

'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
250 } MS (ES*): 588.2 (M+1)*.
= OH
y<-O
<//N \? N
Cl NH
?
i
O
2-(4-(6-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyridin-2-ylamino)-5-isopropoxypyridin-3-
yl)piperidin-1-yl)ethanol
251 MS (ES"): 549.2 (M+1)".
HN—
e,
N O
4
Cl NH
0
n
i
O
4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyridin-2-ylamino)-N,2'-dimethylbiphenyl-4-carboxamide
252 R MS (ES"): 553.1 (M+1)"
HN—
e
O

AN

cl NH
o

1
95
0

4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyridin-2-ylamino)-3'-fluoro-N-methylbiphenyl-4-
carboxamide
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252 HN - . . MS (ES): 553.1 (M+1)+. HN N\ CH 'K

4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
WIRHA7I6§Tamino)-311uoro-N-methylbipheny1-4- carboxamid@CT/82007/085304

2008/073687PCT/US2007/085304 Structure Physical Data 11-1 NMR

400 MHz (DMSO-d6) and/or MS (in/z) 253 40.1. / so HN 4* 100 V CINH 9

4. 0 5-chloro-N4-(2-(isopropylsulfonyl)pheny1)-N2-(2-methyl3'-(methy

Isulfonyl)bipheny1-4-yl)pyridine-2,4-di amine MS (ES): 570.1 (M+1)+.

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

253

e

N\ 7/
Cl NH9
i~

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-methyl-

3'-(methylsulfonyl)biphenyl-4-yl)pyridine-2.4-diamine

MS (ES™): 570.1 (M+1)*.

254

Methyl 4'-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyridin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-4-carboxylate

MS m/z 580.2 (M+1)*.

255

—  n=
0 HN‘Q—

N\ N HN

/0

HN

N2-(3-isopropoxy-3-(piperidin-4-yl)pyridin-2-yl1)-5-
methyl-N4-(2-(methylsulfonyl)phenyl)pyridine-2.4-

MS (ES"): 495.6 (M+1)™.

256

diamine
— =
o HN—Q‘CN

N\ N HN

O:S:
HN /( °

6-(3-isopropoxy-5-(piperidin-4-yl)pyridin-2-ylamino)-4-
(2-(isopropylsulfonyl)phenylamino) nicotinonitrile

MS (ES™): 534.6 (M+1)™.
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254 1' 40 ci,..N40 411 NN =HH rl, Methyl
4'-(5-ehloro-4-(2-(isopropylsulfonyl)

WO RHAZIA0) pyridin-2-ylamino)-5'-methoxy-21- PCT/US2007/085304
methylbiphenyl-4-earboxylate MS nilz 580.2 (M+1)+. 255 -N- MS
(ES+)95.6 (M+1)+. OHN _ NHN a 00 HN

N243-isopropoxy-5-(piperidin-4-yl)pyridin-2-y1)-5-
methyl-N4-(2-(methylsulfonyflphenyl)pyridine-2,4- diamine 256 Y-N -
[019# N}%MH Nk)'ws% er con(ll;]&_(gunds wh1c useful treatlng, ameliorating or

n-4-yl) pyrl - -yf

3-ISopropoxy-5- plperl amino)-4-
preven(t@g%ﬁr@ﬁw@mﬁ@ﬁbw@eﬁ%awﬁb?lﬁmb%w%ﬁ&ﬂMwE@}nsgmﬁe(Mactmty,
focal a\AiQs%QQ&QJe&@&ZBQI(M&&QQZJQ}%M&%M@M@ G apoyes, ®haln-like growth
compounds which may be useful treating, ameliorating or preventing a
factor IS3f5itfoh which responds to inhibition of anaplastic lymphoma kinase
(ALK) activity, focal adhesion Icinase (FAK), zeta-chain-associated protein
kinase 70 (ZAP-70), insulin-like groWahlgzttor (IGF-1R). Table 4 Structure

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
257 Il MS (ES*): 479.2 (M+1)*.
=
I
@u )
c0 Q
S‘o )_
N2-(5-Ethynyl-2-isopropoxy-4-methyl-phenyl)-5-methyl-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-
diamine
258 ) S MS (ES*): 458.6 (M+1)".
d HN
s
HN
O.

A\ \(NH
2-(2-(5-ethynyl-2-isopropoxy-4-methylphenylamino)-5-
methylpyrimidin-4-ylamino)-N-isopropylbenzamide

259 Q\CI MS (ES"): 515.1 (M+1)".
4-(4-(2-(isopropylsulfonyl)phenylammo)-5-
chloropyrimidin-2-ylamino)-2,3-dihydro-5-
isopropoxyinden-1-one
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Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 257 |
MS (ES): 479.2 (M+1)+. NNN TO,)---

WO EpShy 1-2-isopropoxy-4-methyl-phenyl)-5-methyl-

PCT/US2007/085304

N412-(propane-2-sulfonyl)-phenyThpyrimidine-2,4- dial-nine 258 \)-N-
MS (ES): 458.6 (M+1)+. OHN-K\/It N .

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
260 NTCI MS (ES*): 537.1 (M+1)".
HN/k\N N/Q
N7 H 0=5=0
<
N
H
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(5-
(piperidin-4-yl)isoquinolin-8-yl)pyrimidine-2,4-diamine
261 Nﬁ:m 'H NMR (CDCls, 400 MHz)
WAL /© 9.45 (s, 1H), 8.34-8.37 (d, 1H),
al H o=8=0 8.20 (s, 1H), 8.10 (s, 1H), 7.82-7.9
m g (m, 3H), 7.52-7.60 (m, 3H), 7.19-
NZ h 7.26 (m, 1H), 2.69 (s. 6H), 2.54 (s,
3H). MS (ESY): 503.0 M+1)".
2-[5-Chloro-2-(6-chloro-2-methyl-quinolin-4-ylamino)-
pyrimidin-4-ylamino]-N,N-dimethyl-benzenesulfonamide
262 H MS (ES"): 451.5 (M+1)",
N=( ]
—Q  HN—
N
)
Ox
S o
N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-methoxy-5-
methylphenyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
263

HN™ °N

L0
>

H 0=8=0

5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-2-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2.,4-diamine

MS (ES™): 558.1 (M+1)".
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HN O WNH 1 2-(245-ethynyl-2-isopropoxy-4-methylphenylamino)-5-

methylpyrimidin-4-ylarnino)-N-isopropylbenzamide 259 40 Ci,,,,, 1,...,NH
WONOY9I683): 515.1 (M+1)+. Ho==cy O PCT/US2007/085304

4-(442-(isopropylsulfonyl)phenylamino)-5-

Structure Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
264 ~_Cl MS (ES"): 601.2 (M+1)*.
A
O;SCO

X
HN/,\\N
\rO\ /Ik H
()

N

I
5-chloro-N2-(2-isopropoxy-4-(1-(4-methylpiperazin-1-

yl)propan-2-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

265

N MS (ES*): 533.1 (M+1)".
Y

HN™ "N °N
H

YO 0=S=0

HO

3-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-3-isopropoxyphenyl)butan-1-ol

266 MS (ES"): 544.1 (M+1)",

NPC

/,\\ I
HN N N
H

O.
Y \E /S/
7\
O o
N
I

5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-4-
ylphenyl)-N4-(2-(methylsulfonylmethyl)
phenyl)pyrimidine-2,4-diamine
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chloropyrimidin-2-ylarnino)-2,3-dihydro-5- isopropoxyinden-l-one WO
2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR 400
WQRAMS(3MSIO-d6) and/or MS (m/z) 260 N.,-,-..."0 ish HNNN11RGTSpIQHE85304
(ES): 537.1 (M+1)+. Or0-S=\101----1\
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(5-
(piperidin-4-yflisoquinolin-8-yl)pyrimidine-2,4-diamine 261 Nr_GI IHNMR
(CDC13, 400 MHz) 6 I* HNNN

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

267

NANO
PNy
HNNTY
\fo 0%~
O

|
2-(5-chloro-2-(2-isopropoxy-4-(1-methylpiperidin-4-
yl)phenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES™): 559.1 (M+1)".

268

HN™ °N™ °N

X0
\rO H o;sio
OH

2-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-3-isopropoxyphenyl)-2-

MS (ES*): 533.1 (M+1)".

269

methylpropan-1-ol
|
HN/,\\N NQ
YO H o;sio

®
N
I
5-chloro-N2-(2-isopropoxy-4-(2-methyl-1-(4-

methylpiperazin-1-yl)propan-2-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 615.3 (M+1)".

270

NSO
HN/,\\/NIH/Q
\rO o;sio

N

Q

5-chloro-N2-(2-isopropoxy-4-(1-(pyrrolidin-1-yl)propan-

2-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

MS (ES*): 572.2 (M+1)".
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CIHO0=50 9.45 (s, 1H), 8.34-8.37 (d, 1H), 8.20 (s, 11-1), 8.10 (s, 11-1),
7.82-7.9 N (m, 3H), 7.52-7.60 (m. 3H), 7.19- 7.26 (m, tH), 2.69 (s. 6H),
WQ2998(47368H). MS (ES): 503.0 (M+1)+-
2-[5-Chloro-2-(6-chloro-2-methyl-qutholin-4-ylamino)-
pyrimidin-4-ylamMo]-N,N-dimethyl-benzenesulfonamide 262 H MS (ES):
451.5 (M+1)+. N N- -OHN\/N

PCT/US2007/085304

Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

271

NN Ol
HNJ\\/NIH/Q
\rO o;sio

O

O

Methyl 2-(4-(5-chloro-4-(2-(isopropylsulfonyl)

phenylamino)pyrimidin-2-ylamino)-3-isopropoxyphenyl)-

2-methylpropanoate

MS (ES™): 561.1 (M+1)*.

272

5-chloro-N2-(2-isopropoxy-4-(1-morpholinopropan-2-

ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-

2.,4-diamine

MS (ES™): 588.2 (M+1)".

273

F
N

Rede

YO o;sio

N
H

5-chloro-N4-(5-fluoro-2-(isopropylsulfonyl)phenyl)-N2-

(2-isopropoxy-4-(piperidin-4-yl)phenyl)pyrimidine-2,4-
diamine

MS (ES™): 562.1 (M+1)*.

274

5-chloro-N4-(5-fluoro-2-(isopropylsulfonyl)phenyl)-N2-

(2-isopropoxy-4-(1-methylpiperidin-4-
ylphenyl)pyrimidine-2,4-diamine

MS (ES™): 576.2 (M+1)*.
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HN 11 4. 10,s,,_c'0 N442-(isopropylsulfonyl)phenyl1)-N242-methoxy-5-
methylpheny1)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine 263 Nc.--,..a is
WQRRABEZI6858.1 (M+1)+. HNNr'N lir OH 0=S-=0 air IP)\  PCT/US2007/085304

5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-2-

yl)pheny1)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
275 N@:CI MS (ES): 571.1 (M+1)*.
HN)\\N N/Q
O H O:?:O
T O
N
H
5-chloro-N2-(2-isopropoxy-4-(piperidin-4-yl)phenyl)-N4-
(2-(pyrrolidin-1-ylsulfonyl)phenyl)pyrimidine-2,4-
diamine
276 NH MS (ES™): 544.1 (M+1)".
I
Qu >y
0=5s o
o
5-chloro-N2-(2-isopropoxy-4-(piperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
277 + +
N MS (ES™): 641.3 (M+1)".
A
Ch
| N
@H]\AN/)\HQ/Q
£:<S\\O OY
5-chloro-N2-(2-isopropoxy-4-(1-(1-methylpiperidin-4-
yl)piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
278

O
QL
|
o
=Ss O.
2<S\O \l/

4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-3-
isopropoxyphenyl)cyclohexanone

MS (ES™): 557.1 (M+1)*.
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2,4-diamine WO 2008/073687PCT/US2007/085304 Structure Physical

Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 264 1 1101 NNN -To
WOsH0§A33GTC ) N 1 5-chloro-N2(2-isopropoxy-4-(144-methylpiBEfaB0p7/085304

yl)propan-2-yl)pheny1)-N4(2-(isopropylsulfonyl)

phenyl)pyTimidine-2,4-diamine MS (ES): 601.2 (M+1)+. 265 NCI

o 7.0 K, i HNN".--N H=5::--0 s---"1",, HO

3-(4-(5-chloro-4-(2-(isopropylsulfonyflphenylamino)

IJy il I Iidil I'2'y=d.l 1 I;I IU)'S'&?})&{,H%U)\yPhCI |yi)butou I'l'Cl i\VliS (E?lliys‘i)c%fljhta
(Mi1)+. 266 N-,-Cl it A.1T HNNN4111111Fr 'Y NMR 400 MHz (DMSO-d6)

279

and/or MS (m/z)
b @
oy
3=<s\\ o OY

NH MS (ES™): 524.2 (M+1)".
N2-(2-isopropoxy-4-(piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-

280 NT-OH MS (ES™): 568.7 (M+1)".

diamine
SRS
3-< Sso OY
2-(4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-3-isopropoxy
phenyl)piperidin-1-yl)ethanol

281 N MS (ES*): 558.1 (M+1)*.
QXL
i=<s\\O Oj/

5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2.,4-diamine

282 N MS (ES"): 538.7(M+1)".
QL
i=<s\\O Oj/

N2-(2-isopropoxy-4-(1-methylpiperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-

283

diamine
N MS (ES"): 523.0 (M+1)".
Clm
N7 N7 N
H H

N o

v T
2-(2-(2-isopropoxy-4-(1-methylpiperidin-4-
ylphenylamino)-5-chloropyrimidin-4-ylamino)-N,N-
dimethylbenzamide
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/ 0 atHA/ 01'0 A 5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-4-

yl)pheny1)-N4-(2-(methylsulfonylmethyl) phenyl)pyrimidine-2,4-diamine
WQRB0803368744.1 (M+1)+. WO 2008/073687PCT/US2007/085B04/US2007/085304

Structure Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z)

267 1 1110 HNNN H, I 2-(5-chloro-2-(2-isopropoxy-4-(.1

-methylpiperidin-4-

yI)phenylamino)pyTimidin-4-yIamino)-N,Ndimethylbenzenesulfonamide

e\ A OO\

Ihﬂf\

VI

2-(
py

S) J\)v J. \IVI"‘U"‘ U L, IJ.J.U I\Il\ll\l U ‘-I-Gi_l U—
A(5-chloro-4-(2- (|sopropylsuIfonyl)phenylamlno)
imidin-2-ylamino)-3-isopropoxypheny1)-2- meth

~Y 7 Y Physical Data
"H NMR 400 MHz (DMSO-d6)

ylpropanmikioi NESip):

2853

3.1 (M+1)+. 269 | a. o

N
Cer NH,
AL,
2=<S\\O OY
2-(4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-3-isopropoxyphenyl)
piperidin-1-yl)acetamide

MS (ES™): 601.1 (M+1)*.

285 N4\/|[C| MS (ES™): 546.1 (M+1)*.
HN/k\N H/Q
Ow/'\ O;”S
\r ’\{(\%N OY
N
H
5-chloro-N2-(4-isopropoxy-2-(piperidin-4-yl)pyrimidin-5-
y1)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-2.4-
diamine
286 «/ECI MS (ES*): 517.1 (M+1)*,
A J@
O’IIS
N 2
N
H
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-6-(piperidin-4-yl)pyridin-3-yl) pyrimidine-2,4-
diamine
287

5D
E;]

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-6-(4-(piperazin-1-yl)phenyl)pyridin-3-

yDpyrimidine-2,4-diamine

MS (ES™): 594.1 (M+1)*.
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HNNrEI W1 ')- 40 ) N | 5-chloro-N2-(2-isopropoxy-4-(2-methy1-144-
methylpiperazin-1-yl)propan-2-Apheny1)-N442-
WQidtsepeELIfonyl)phenyl)pyrimidine-2,4-diamine MS (ES): 6 BS.B/U§2P97085304
270 a as HNNill111, 00=S=0 --'1? N C)
5-chloro-N2-(2-isopropoxy-4-(1-(pyrrolidin-1-yl)propan2-yl)pheny1)-N4-(2-(
isopropylsulfonyl) phenyl)pyrimidine-2,4-diamine MS (ES): 572.2 (M+1)+.
WO 2008/073687PCT/US2007/085304 Structure Physical Data 1H NMR

AVAW. VaVaVWill e n

400-MHzA(DMSO-d6) {g{;&u@"s (mfz)27ttaaistHH '?‘“hii‘ﬁ*liﬂ@ys‘ncﬁ'l‘ﬂa‘t&‘”
0 -+ o Methyl 2-(4-(5-ch oro-4-£2-(isopropylsulfonyl) 'H NMR 400 MHz (DMSO-d6)
phenylamino)pyrimidin-2-ylamino)-3-isopropoxyphenyl)-  and/or MS (m/z)

2882-methylpropanoate /1\,L\/I/ EPS). 561.1 (M+1)+. MS (ES"): 511.1 (M+1)".

s
HN” N N
/O | N O:IIS\N/
N~ ©

2-(5-chloro-2-(2-methoxy-6-phenylpyridin-3-
ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

289

Cer MS (ES*): 548.1 (M+1)".
|
Q\H N/)\NH

%:O O\(

O

OH OH

2-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-3-isopropoxyphenyl)-2-
methylpropane-1,3-diol

[0143] Compounds of the present invention may be assessed for their ability to inhibit ALK

using assays described below, as well as other assays known in the art.

Ba/F3 cell line panel and reagents

[0144] Ba/F3 is a murine IL-3-dependent pro-B lymphoma cell line. Parental Ba/F3 cells are
used to generate a panel of sublines whose proliferation and survival is rendered IL-3-
independent by stable transduction with individual tyrosine kinases activated by fusion with the
amino-terminal portion of TEL (amino acid 1-375) or BCR. In order to generate Ba/F3 cell lines
transformed by Tel-Tyrosine Kinase (TK) fusions, parental Ba/F3 cells are infected with a
retrovirus harboring each kinase domain and subjected to puromycin selection and IL-3
withdrawal to obtain IL-3-independent, transformed Ba/F3 cells.

[0145] Each transformed Ba/F3 cells are cultured in RPMI-1640 media (Gibco Cat
#11875093, Carlsbad, CA) supplemented with 10% FBS (Hyclone Cat #SV30014.03, Logan,
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272 1 HN NNN 0 HX-C) 0 5-ehloro-N2-(2-isopropoxy-4-(1-moipho
hnopropan-2-

WQBHIEEY43IN4-(2-(isopropylsulfonyl)phenyl)pyrinaidine2,4-didthiF& 3289 7/085304
(ES): 588.2 (M+1)+. 273 1 .1..1IP HNNNN T 40HO-S-O H
5-chloro-N445-fluoro-2-(isopropylsulfonyl)phenyl)-N2-
(2-isopropoxy-4-(piperidin-4-yflphenyl)pyrimidine-2,4- diamine , MS (ES):
562.1 (M+1)+. 274 ci alii," -1,-up HNNN o *0—3 l. --1‘

UT? 4? Igl /FB ‘%:(@e %‘%h?a%ﬁtﬁf %R %H gopﬁ/ %( mblcarbo ate (Blowhlttaker

phenyl pyrlml

2-isopropoxy-4-(I-methylpipéridin-4-'y Ine-2,4-diamine =

#17M>$3@éY@lksefsvﬁleW@)#nwgl@@@Bk@B%#ﬁ@%&@Sﬁzébwmga@m Cells are
spliataiweiysical Data

Ba/F3 cell viability inhibition assay

[0146] The potency of test compounds against various Tel-TK transformed Ba/F3 lines is
determined as follows. Exponentially growing BaF3 Tel-TK cells are diluted in fresh medium
to 75,000 cells/mL and seeded into 384-well plates (3750 cells/well) at 50 uL/well using a pFill
liquid dispenser (BioTek, Winooski, VT, USA). Duplicate plates are run for each cell line. Test
and control compounds are serially diluted with DMSO and arrayed in a polypropylene 384-well
plate. 50 nL of compound is transferred into the assay plates using a pin-transfer device, and the
plates are incubated at 37 °C (5% CO2) for 48 hours. 25 pL Bright-Glo (Promega, Madison, WI,
USA) is added and luminescence is quantified using Analyst GT (Perkin Elmer, Wellesley,
MA). Custom curve-fitting software is used to produce a logistic fit of percent cell viability as a
function of the logarithm of inhibitor concentration. The ICsq is interpolated as the concentration
of compound needed to reduce cell viability to 50% of a DMSO control. Parental Ba/F3 cells
that are maintained and cultured in presence of IL-3 (1 ng/ml in final) are diluted in fresh
medium containing IL-3 (1 ng/ml in final) to 75,000 cells/mL following the same procedure as

described above.

Kapas 299 cellular assay

[0147] Luciferized Karpas 299 (Karpas299-Luc) is generated by infecting retrovirus
encoding luciferase gene, and cultured in RPMI-1649 medium supplemented with 10% FBS, 1%
P/S/L-Glu. Atday 1, cells are harvested and resuspended at density of 150,000 cells/ml (cell
number is measured using ViCell (BD). Cells are dispensed from a diluted suspension into a
384-well assay plate in 50 [l volume using UFill (Bio-TEK). Serially diluted compounds (in
DMSO) are transferred into plate using 50 nL pinhead. Assay plates are incubated at 37 °C for
48 hours. At day 4, 25 ul/well of Bright-Glo reagent (Promega) is added using [Fill (Bio-TEK).
Within 30 minutes, a luciferase signal is measured using Analyst GT in default setting for

luminescence detection.

143



1H NMR 400 MHz (DMSO-d6) and/or MS (m/z) 275 a 1110 NNN OH
0=S=0 10/114,,,,\-/ NH

W® 20088786812 (2-isopropoxy-4-(piperidin-4-yOpheny1)-N4-  PCT/US2007/085304
(24pyrrolidin-l-ylsulfonyl)phenyl)pyrimidine-2,4- diamine MS (ES): 571.1
(M+1)+. 276 NH a GIN "IP 40 0=SHH
5-thloro-N2-(2-isopropoxy-4-(piperidin-4-yflpheny1)-N4-
(2-(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine MS (ES): 544.1

(M- E[ﬁ,%*ym%ﬁ @%M@&a aoy.
5-chioro-NZ-(Z-1sopropoxy-4-(1-(1-methylpiperidin-4-

WdteAdiK-angyprand 1§UNR @nd INSR are purchased from Upstate. Following reagents
are PRORFPYSIIGOYVIIBhRAXY BTSN diRg @b digminie M 155 X004dne iMtL) B0 mM
Mn%is, 58 r(1:1{/1 Na\lf\l(l)lﬁfil 1% nr? NA:I:PNlOON n|1_|g|/_|mc1) B%AI 0.5 M EDTA, 4 M KF. Proxiplate-384
from Perkin-Elmer is used for set up assay. All the HTRF reagents including substrate (Biotin-
poly-GT (61GTOBLB), Mab PT66-K, (61T66KLB), Streptavidin-XL™™ (611SAXLB)) are
purchased from CIS-US, Inc.

[0149] The substrate/ATP mix is prepared by adding ATP (final concentration, 3 WM) and
biotinylated poly-GT (final concentration, 10 ng/[Ll) into 1x KB, and dispensed into Proxiplate-
384 at 5 p/well using UFill (Bio-TEK). Serially diluted compounds (in DMSO) are transferred
into plate using 50 nL pinhead. 5 UL of prepared Enzyme mix (enzyme (final concentration, 5
ng/pl), mixed with BSA and DTT in 1x KB) is added to initiate kinase reaction using [LFill (Bio-
TEK). Assay plate is incubated at room temperature for 2 hours. Detection mix is prepared by
adding both Mab PT66-K and Streptavidin-XL™ into 0.5 x KB solution containing KF (final
concentration, 125 mM), EDTA (final concentration, 50 mM) and BSA (final concentration, 100
pg/ml) in. At the end of reaction, 10 UL of detection mix is added and incubated for 30 minutes
at room temperature before measurement. HTRF signal is detected using Analyst-GT (molecular

dynamic).

Reporter assay in U20S cells using RE1-pGL3 for IGF1-S3-5 or INSR-S3-5
[0150] Seed 10M cells / T175 Flask in Mc Coy 10% FBS and 4 days later, suck off media

and add fresh media. Next day (5 days after seeding), trypsinize cells, wash once with PBS, then
resuspend cells in Mc-Coy media 4% delipidated serum with P/S/G. Count cells and dilute to
400,000 cells/ml.

[0151] For 95 ml of cells (400000 cells/ml (40M)), prepare the following DNA/Fugene6
mix: 5 ml Mc-Coy media without serum; 120 pg DNA mix (20 pg IGF1R-S3-5 or INSR-S3-
5+100 pg RE1-pGL3); and 240 pL Fugene6 reagent. Incubate DNA/ Fugene6 mix for 15 min
before adding it to cells in 4% delipidated serum. Dispense 50 pL / well in 384 well plate. 22-
24h later, add 50 nL of serially diluted compounds using pinhead. 30 min later, add 2 puL of 26X
IGF1 (or 100X Insulin) dose diluted in Mc-Coy 4% delipidated serum using L-Fill. 30 hours
later, add 25 pL 100% bright-glo and read on Analyst-GT for measuring luminescence.

shskoskeskesk
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4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-3- isopropoxyphenyl)cyclohexanone MS (ES):
557.1 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure Physical
Data 111 NMR 400 MHz (DMSO-d6) and/or MS (m/z) 279 NH 40140 N
0=S. N2-(2-isopropoxy-44piperidin-4-yl)pheny!)-N4-(2-
(isopropylsulfonyl)pheny1)-5-methylpyrimidine-2,4- diamine MS (ES):
524.2 (M+1)+. 280 N---,.",0H 40,..,N40 o=s. --t -")
2-(4444442-(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-3-isopropoxy phenyl)piperidin-1-yflethanol MS
(ES): 568.7 (M+1)+. 281 ii. 1. 1 aAso "IP N 0=S.H
5-chloro-N2-(2-isopropoxy-4-(1-methylpiperidin-4-
yl)pheny1)-N4-(24isopropylsulfonyl)phenyl)pyrimidine2,4-diamine MS
(ES): 558.1 (M+1)+. 282 OP40 N H 0=3.
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N2-(2-isopropoxy-4(1-methylpiperidin-4-yl)pheny1)-N4-
(24isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4- diamine MS (ES):
538.7(M+1)+. 283 1N 011IS N NO 10y-
2-(2(2-isopropoxy-4-(1-methylpiperidin-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)-N,Ndimethylbenzamide MS
(ES): 523.0 (M+1)+. WO 2008/073687PCT/US2007/085304 Structure
Physical Data 1H NMR 400 MHz l(J%l\/I_SO-dG) and/or MS (m/z) 284 o NH2
O=s, _ (t2-(4444442-(isopropyls '%%phenylamino)-&
chloropyrimidin-2-ylamino)-3-isopropoxyphenyl) piperidin-1-yflacetamide
MS (ESA 6ompognei)avirgNFeomLte (ANNNL H OlyON_ -N H
5-chloro-N2-(4-isopropoxy-2-(piperidin-4-yl)pyrimidin-5-
y1)-N4-(2-(isopropylsulfonyl) phenyOpyr|i?r2nidine-2,4- diamine

o2 | g |\|
R3 N\ N N
H

R6
RQ
R® (2)
or pharmaceutically acceptable salts thereof;
wherein R is halo or Ggalkyl;
R?is H;
R*is (CR)02SOR™, (CRo)o2SONRR™, (CRo)o2C(0)®4R™, (CR)o2CONRR?,
CO:NH3 or cyano;

R*is an optionally substituted;Galkyl, C,.salkenyl or Ggalkynyl; OR*2, NR(R"),
halo, nitro, SGR™, (CR,),R** or X; or R is H;

R® is isopropoxy or methoxy;

one of R and R is (CRy),Y and the other is Galkyl, cyano, C(O)@4R"?, CONR(R?)
or CONR(CR),NR(R);

X is (CRy)qY, cyano, C(0)@iR", CONR(R?), CONR(CR),NR(R'),
CONR(CR),OR", CONR(CR),SR*2, CONR(CR),S(O) 2R*? or (CR)1.eNR(CRy),OR";

Y is pyrrolidinyl, piperidinyl or azetidinyl, eaabf which is attached to the phenyl ring
via a carbon atom;

R'? and R?® are independently an optionally substituted 3-Tnimered saturated or
partially unsaturated carbocyclic ring, or a 5-7nmbered heterocyclic ring comprising N, O
and/or S; aryl or heteroaryl; orRs H or G.salkyl;

R is H or Gsalkyl;

nis 0-1;

p is 0-4; and
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MS (ES): 546.1 (M+1)+. 286 rai 1P- H --.0\O's,-—- 101 N N H
5-chloro-N4-(2-(isopropylsulfonyl)pheny1)-N2-(2-
methoxy-6-(piperidin-4-yOpyridin-3-y1) pyrimidine-2,4- diamine MS (ES):
517.1 (M+1)+. 287 ,.,.aHN ,NINisH/--SN. 1110 H
5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-6-(4-(piperazin-1-yl)phenyl)pyridin-3- yl)pyrimidine-2,4-diamine
MS (ES): 594.1 (M+1)+. WO 2008/073687PCT/US2007/085304
Sti¥cture Physical Data 1H NMR 400 MHz (DMSO-d6) and/or MS (m/z)
288 N"----C1 Si |

2. The compound of claim 1, whereifi B SQR*, SONH,, SONRR'Y, CO,NH,,
CONRR?, C(0)Q.1R™, or cyano; and B is C,salkyl, an optionally substitutedsGcycloalkyl,
Cs-zcycloalkenyl, pyrrolidinyl, piperazinyl, piperidihypr morpholinyl.

3. The compound of claim 1, wherein one 8faRd R is (CRy),Y and the other is
Cisalkyl; and niis 0.

4. The compound of claim 1, wherein said composrgtlected from the group

@“ﬁi
o= =oH o
e

(S)-5-chloro-N2-(2-isopropoxy-5-methyl-4-
(piperidin-2-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-
diamine;

consisting of

T

HN

(R)-5-chloro-N2-(2-isopropoxy-5-methyl-4-
(piperidin-2-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl) pyrimidine-2,4-
diamine;

Cla
N
T
2=<S\\O OY

5-chloro-N2-(2-isopropoxy-5-methyl-4-

Iz
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HNA NN lir OH O-, -N NO1 IP 2-(5-chloro-2-(2-methoxy-6-phenylpyridin-3-
ylamino)pyrimidin-4-ylamino)-N,Ndimethylbenzenesulfonamide MS (ES):
511.1 (M+1)+.289 |,N-NANHH-0-0r,b411 OH OH
2-(4(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-3-isopropoxyphenyl)-2- methylpropane-1,3-diol +):
548.1 (M+1) MS (ES+. [0143] Compounds of the present invention may

be assessed for their abi |t |b|t sing assays described below,
as well as other asea} e 'K ﬁ}/ﬁg %’1 éﬁ %Ilélge panel and
reagents [0144] Id_”” a murine 1L-3- epen ent pro-B lymphoma cell
line. Parental Ba/F3 ceIIs are used to generate a panel of sublines whose
proliferation and survival is reggered IL-3- independent by stable

transduction with individual tyfosinekinases activated by fusion with the

amino-terminal portion of TE inYaci 75) or BCR. In order to
generate Ba/F3 cell lines transfofmed (5) yrosine Kinase (TK)
fusions, parental Ba/F3 cells are infected,with a retrovirus harboring each
kinase domain and subjected to mycin selection and IL-3 withdrawal

to obtain IL-3- mdeg BtNti- -%8 aiﬁ,?;e [0145] Each
transformed Ba/F3GaUa@REAC ﬁ&ag/ﬂ 16 medla (Gibco Cat

#11875093, Carlsqgep@@wmgam@énw MithilRte PRS (Hyclone Cat
46V30014.03, Logdiamidd;), 4.5 g/L glucose (Sigma #05400, St.Louis,
MO), 1.5 g/L sodium bicarbonate (Biowhittaker #17-613E, Walkersville,
MD) and Pen/Strep (Gibco #1})378 Q%&garlsbad CA). Cells are splitted

twice weekly. Ba/F3 cell viabitity assay [0146] The potency of
Tel-T g@rmed Ba/F3 lines is
(ally grewrng BaF3 Tel-TK cells are
diluted in fresh medium to 75,00 X '

plates (3750 cells/well) at 50 pL/wre Husiﬁg pFill liquid dispenser (BioTek,
Winooski, VT, USA). Duplicate plates areorun for each cell line. Test and
control compounds afgosenea!lyzddopeshesthanede-and arrayed in a
polypropylene 384miedrigiaté-yhphebydf-Ndmpound is transferred into the
assay plates using(&perrkehrestifiendgedeind the plates are incubated at
37 C (5% CO2) foPA8bBRYSMHNe-2BdiBIGR (Promega, Madison, WI,
USA) is added and luminesc nce is quantlfled using Analyst GT (Perkin
Elmer, Wellesley, MA). Custo tting software is used to produce a
logistic fit of percent cell viaffljt ff%ncfﬁon of the logarithm of inhibitor
concentration. The IC50 is mlateah 3 oncentration of compound
needed to reduce cell viability'T0\50% oba OMSO control. Parental Ba/F3
cells that are maintained and culfured in ptgsence of IL-3 (1 ng/ml in final)
are diluted in fresh medium contairifg (1 ng/ml in final) to 75,000
cells/mL following the same procedure as described above. Kapas 299
cellular assay [024 (Edéﬁ@ﬁﬂédy}’éa >Q§§9( R&FSHE299-Luc) is
generated by mfecﬁ&i‘ j%ﬂfnu@ Ug'i zf'se gene, and cultured in
RPMI-1649 meduuPh SUpptema? d’??wt%” % EBS, 1% P/S/L-Glu. At day
1, cells are harvested and resuspended atdensity of 150,000 cells/ml (cell
number is measured using ViCell (BD). are dispensed from a diluted
suspension into a 384-well mﬁ volume using tFill
(Bio-TEK). Serially diluted ﬁé MSO) are transferred into
plate using 50 nL pinhead 471§s§ay plates ﬁﬁeflncubated at 37 t for 48
hours. At day 4, 25 pl/well of Bright-Glo reagent (Promega) is added using
gill (Bio-TEK). Wit fisoptesylaulfmiidssm ggnalosSmeasured using
Analyst GT in defa¢MasepyrigidinigryipreisegrceasosetsiN- Enzymatic
HTRF assay

test compounds against vario
determined as follows. Expong

148



[0148] ALK enzyme and IGF1R and INSR are purchased from Upstate.
Following reagents are prepared in-house; 10 x kinas buffer (KB) (200 inM
Tris (pH 7.0), 100 111M MgC12, 30 inM MnC12 , 50 nM NaVv04), 10
111M ATP, 100 mg/m1 BSA, 0.5 M EDTA, 4 M KF. Proxiplate-384 from
Perkin-Elmer is used for set up assay. All the HTRF reagents including
substrate (Biotinpoly-GT (61GTOBLB), Mab PT66-K, (61T66KLB),
Streptavidin-XLem (611SAXLB)) are purchased from CIS-US, Inc. [0149]
The substrate/ATFJﬁr%%%é%(l% %ﬁ@ﬁ?ﬁ%ﬁ?ﬁ%ﬂ% (final concentration,
31..E.M) and biotinylated poly-UT (final concentra ’i\%n, 10 ng/p1l) into Ix
KB, and dispensed into Proxiplate384 at 5 pi/well [
Serially diluted compou N HM3IO) a ansferred into plate using 50
nL pinhead. 5 RI_ of prépared-£ ne-mix(enzyme (final concentration,
5 ng/pl), mixed with BSA & B) is added to initiate Icinase
reaction using pFill (MER). Assay plate is[incubated at room
temperature for 2 hours.' Detection mix is prepared by adding both Mab
PT66-K and Streptayidingslsl _q)sgpf:(;ﬁ(g&@g%m_gpntaining KF (final
concentration, 125gdlidRRIM EHeR)IERaceNisaMeSs MM) and BSA
(final concentratiorsukefypginahylicp Wibdiamendialisaacsion, 10 pl_, of
detection mix is adaletl and incubated for 30 minutes at room temperature
before measurement. HTRF signal is detected using Analyst-GT
(molecular dynamic). Reporter assay in UROS cells using RE | -pGL3 for
IGF1-S3-5 or INSR-S3- HT175 Flask in Mc Coy
10% FBS and 4 days la ickegfF e nd add fresh media. Next day
(5 days after seeding), frypsinize cellsj wash once with PBS, then
resuspend cells in Mc- Redia 4% delipﬁﬁted serum with P/5/G. Count
cells and dilute to 400,000 cells/ml. [0151] For 95 ml of cells (400000
cells/ml (40M)), prepé‘éftﬁé‘)fb!?o(ﬁﬁ‘f‘grwm BeE®/dix: 5 ml Mc-Coy
media without serum; 12F(E(§tgrmﬁi¥?>@rﬁ%yg' HRIR-53-5 or INSR-S3-
5+100 pg RE1-pGLEYR inB&é’.' UBYLRN ddcubate DNA/
Fugene6 mix for 15 min before adofﬁlné itto cells in 4% delipidated serum.
Dispeaseacepticallynairrpsgdesltplierend- 24h later, add 50 nL of
serially diluted compounds using pinhead. 30 mm later, add 2 p1_, of 26X

IGF1 (or 100X Insulin&ad se diluted in Mc-Cay, 4% del r% ted serum usin

il 35S ERL L GHA Br WA bk G BRI 2 (2 fsoprcpoy-5-
methylMhglistrGin- Aoy pleasliiNg [2Hipirgsoeriitryl)-Blanyls dyhridings2dntiansiam gr
pharmggémielﬂi)i%)éc&)?ab@égl% R&&) or pharmaceutically acceptable salts

thereof; wherein R1 is halo or C16 alkyl; R2isH; R3is (CR2)0

2S02R12, (CR2)0 2S02NRR12, (CR2)0 2C(0)00 11212, (CR2)0

2CONRRIE2COD2N Dbl apahowher ¢ 9gichsanpriosi@Hiz-$2isstitieek 4 gnethyl-5-
(piperidiM-BgeAleRM HIsCRR AR R 38 NR (RS B3P eRitihi®OPRARarmaceutically

5%5%3 or X; or R4 is H; R6 is isopropoxy or methoxy;  one of R8

accepial§ 'R ?&rﬁ%f)qY and the other is C16 alkyl, cyano, C(0)00 11212,

CONR(R12) or CONR(CR2)pNR(R12);  Xis (CR2),lY, cyano, C(0)00

11212, GQRHIREBEAN. ngﬁéﬁﬁmagRH), CONR(CR2)pOR12,

CONR(CR2)pSR12, CONR(CR2)pS(0)1 2R12 or (CR2)1

6NR(CR2)pOR12; Y is pyrrolidinyl, piperidinyl or azetidinyl, each of

which is attached to the phenyl ring via a carbon atom;  R12 and R13

are independently an optionally substituted 3-7 membered saturated or

partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring

comprising N, 0 and/or S; aryl or heteroaryl; or R12 is H or Ci 6 alkyl; R is

H or C16 alkyl,
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nis 0-1; pis 0-4; and qis O. 2.The compound of claim 1, wherein R3 is
S02R12, SO2NH2, SO2NRR12, CO2NH2, CONRR12, C(0)0011212, or
cyano; and R12 is C16 alkyl, an optionally substituted C37 cycloalkyl, C37
cycloalkenyl, pyrrolidinyl, piperazinyl, piperidinyl or morpholinyl. 3.

The compound of claim 1, wherein one of R8 and R9 is (CR2)qY and the
other is Ci 6 alkyl; and n is 0. 4.The compound of claim 1, wherein said
compound is selected from the group coznsisting of =S= --71\
(S)-5-chloro-N2-(2-isopropoxy-5 methy®-4- (piperidin-2-yl)pheny1)-N4-(2-
(isopropylsulfonyl)phenypycimidingg: iamine;

y-5-methyl-4- (pipegdin-2-y|)pheny1)-N4-(2-
o~ RS-
5-chIoro-N2-(2-isopropoxye5-mem 1-4- 147 |
(piperidin-2-yl)pheny1)-N4-(2- (isﬁ)propylsuIfd(MyI)phenyI)GQrimidine-2,4-
diiphie maceivcaii adeeisepieraxs heretiy kivere
(piperidin-4-yl)pheny1)-N4-(2- (isopropylsulfonyl)phenyl) pyrimidine-2,4-
diamineb; ro-N2-(2-isopropoxy-4-methy1-5-

(piperiBia. eﬁi&)-N4- (2(moipholinosulfonamido)

phenyl)p imidmse-2,4-diamine;
2-(2-(R7isOprRpBOxys4-methy1-5-(piperidin-4-
yflphenylamihp)-5-chloropyrimidin-4- ylamino)-N-isopropylbenzamide;
5\-&&-3(2-(isod$opylsuIf0’nyl)phenylamino)-5-

chfosopyAnaidimaeganmisa)i dsopropoxy-N-

rréetcrp/l,&z-@p rligiB-A-yl)benzamide;

s-ehloroN -g-|sopropoxy-5-methy1-4-

(Fbesrickiedoy Gatadkyl1)-N412-(propane-2-
siu\;h‘%w:)-phenylkpyrimidine-2,4-diamine; and

R*is (CR)o2SOR™, (CR2)o2SONRR™, (CR)0-2CO12R", (CR)o2CONRRY?, CONH
or cyano;

R*is H, an optionally substituted,galkyl, C,.calkenyl or G_salkynyl; OR?, NR(R"),
halo, nitro, SGR™, (CR,),R™ or X;

R>, R, R and R%are H;

R® is an optionally substituted;Galkyl, C,.salkenyl or G.salkynyl; OR?, NR(R"),
halo, nitro, SGR™, (CR,),R™ or X;

R® and R are independently Galkyl, C;salkenyl, G.salkynyl, halo or X; and provided
one of Rand R is X;

R is H or Gsalkyl;

X is (CRp)qY;

Y is an optionally substituted heterocyclic ringrgarising N, O and/or S and attached to
A? or A® or both via a carbon atom of said heterocyclig firhen g in (CRqY is O;

R'? and R?® are independently an optionally substituted 3-Tnimered saturated or
partially unsaturated carbocyclic ring, or a 5-7mmbered heterocyclic ring comprising N, O
and/or S; aryl or heteroaryl; oris H, G.salkyl;

p is 0-4; and
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NH I ANN N 5-chloro-N2-(2-isopropoxy-5-methy1-4-
(piperidin-3-yl)pheny1)-N4-(2- (isopropylsulfonyl) phenyl)pyrimidine-2,4-
diamine; or pharmaceutically acceptable salts thereof. 5. The
compound of claim 1, wherein said compound is
5-chloro-N2-(2-isopropoxy-5-
methy1-4-(piperidin-4-yflpheny1)-N412-(propane-2-sulfonyl)-phenylkpyri
midine-2,4-diamine, or pharmaceutically acceptable salts thereof 6.
T%@%%H]BB%ﬁd of claim 1, wherein said compound is
2-(2-(2-isopropoxy-4-methy1-5-
(giperidipr- Yl BNakor BN By aatQlN-GORRRIDRENH,
e, or pharmaceutically acceptable salts thereof 7.A compound
CON v1r§;)qF@[rE:nu1?i EYRNRANLN-R5' R5W/(1) or pharmaceutically acceptable
spisishereafonhariptisRxik: sBiR b EepASyiS |&(37'6)3@15@%@k'éﬂyflir9yrroI|d|nyl,
inde endently C; each A2 and A3is C; R1 1s halo or C16 alkyl; R2'is H
pipergziyl, RResiMEE5 RPsPIEkYo 2S02NRR12, (CR2)0 2C01 2R12, (CR2)0
ZCONRR12 COZNRZ or cyano R4 is H, an optionally substituted
6 alk R itra? .
g%lzmzsﬂ?gég OR13 or x ?ﬁ%@%ﬁaﬁﬁé #%2 WH%‘ré“]iaﬁz 'S Crg alkyl
optionally substituted C16 alkyl, C26 alkenyl or C26 alkynyl; OR12,
NR(R12}Heatontisans@2Bihin (T R)erkk8saidkcompBEnakddni arém the group
consi%‘de ?ndently C16 alkyl, C26 alkenyl, C26 alkynyl, halo or X; and
ided one of R8 and R9 is X;

>fo HN—<:\I }m
N HN: >
° N
» o
(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-
(1-methylpiperidin-4-yl)phenylamino)

pyrimidin-4-ylamino)phenyl)(pyrrolidin-1-
yl)methanone;

}o HN‘<§:/}*CI

HN
o
HN\O
N
/

2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)
pyrimidin-4-ylamino)-N-
cyclopentylbenzamide;

>*o HN—<§}CI

HN

o

HN—C N
N
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R is H or C16 alkyl; Xis (CR2),IY; Y is an optionally substituted
heterocyclic ring comprising N, 0 and/or S and attached to A2 or A3 or
both via a carbon atom of said heterocyclic ring when g in (CR2)qY is 0O;
R12 and R13 are independently an optionally substituted 3-7 membered
saturated or partially unsaturated carbocyclic ring, or a 5-7 membered
heterocyclic ring comprising N, 0 and/or S; aryI or heteroaryl; or R12 is H,

Ci 6 alkyl; p is 0-4; a comﬁou d of claim 7,
wherein R3 is sole %%v( % CONRR12,
C012R12, or cyano; a n-4 an optionally substituted

C37 cycloalkyl, C37 cx@@gﬂ@ﬂ%r@ﬁm@myl plperazmyl piperidinyl or
montholinyl. F"{% The compound of claim 7, wherein R6 is halo or

OR12, wherein R12 is C16 alkyl. meound of claim 7,
wherein said compound is selected.f up consisting of 1
(2-(5-chloro-2-(2-isopropoxy-5 -4- " A
(1-methylpiperidin-4-yflphenylami
pyrimidin-4-ylamino)phenyl)(pyrrolidin-1- yflmethanone; 2
2-(5-chloro-2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflphenylamino) pyrimidin-4-ylamino)-N-
cyclopentylbenzamide2-[5-&@echi(2-ds@p(Bpoopiopeity stiethy 1-4-(1-
methylpiperidin-4-yflpeeidpinaayin-4-yl)phenylamino)
pyrimidin-4-ylamino)-Neyenshindaniagiide;
2-(5-chloro-2-(2-isopréy5 AP EAHBR #IYq -
methylpiperidin-44yflphenylamino)

pyrimidin-4-ylamino)- Ncyclopropylbeﬁ% g?

(@] N
H

(2-(5-chloro-2-(2-isopropoxy-5-mettyy1-4-

(1-methylpiperidin-4-yflphen r?l' o™ N
pyrimidin-4-ylamino)phenyl)(piperidia=1- yflmeth e; 67

(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-
(1-methylpiperidin-4-yl)phenylamino)
pyrimidin-4-ylamino)phenyl)(piperidin-1-
yl)methanone;

67 ~
cl N
L
£=<S\\O Oj/

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-[2-
(propane-2-sulfonyl)phenyl]-pyrimidine-
2,4-diamine;

69 _
[y

N

O g%@
Py

E{S\\O OY

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
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5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflpheny1)-N412-
(propane-2-sulfonyl)phenylkpyrimidine2,4-diamine; 69
5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
(1-methylpiperidin-4-yl)piperidin-4- yflpheny1)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine; N NN 0 3*0

5-chloro-N2-(2-cyclob { etehIr |e(£|r(|j n-4-yl)pheny1)-N4-(2-
(|sopropylsulfonyl)phe§ g%;ﬁgzi%% Z%r, 3 NNO=S.."0 O
2-[4-(4-{ 5-Chloro-4 [ mlno] pyrimidin-2-
ylamino -5-isopro oxy 2-me henyl plperldln 1-ylkethanol; 73 _

5-chloro-N2-(2- |5 propoxy-4-(1- (2 methoxy thy
methylpheny1)-N4-(2-(isop

74 N2-(2-isopropoxy-5 - m@;
methylpiperidin-4-yflphenyl)-f 4-42- (fso;ﬁ%op Isulfonyl)pheny1)-5-
methylpyrimidine-2,4- dlam/nie @5 g

tpgridin-4-y1)-5-
imidine-2,4-diamine;

5-chloro-N2-(2-cyclobutoxy-5-methyl-4-
(piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-
diamine;

Cla
N
T
N N N
O=S« H H (@]
oo Y

2-[4-(4-{5-Chloro-4-[2-(propane-2-
sulfonyl)-phenylamino]-pyrimidin-2-
ylamino}-5-isopropoxy-2-methyl-phenyl)-
piperidin-1-yl]-ethanol;

73 o

sl

.

5-chloro-N2-(2-isopropoxy-4-(1-(2-
methoxyethyl)piperidin-4-yl)-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine;

74 _
N
PP

N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-

72
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5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflpheny1)-N4-(2- (propylsulfonyl)phenyl)pyrimidine-2,4-
diamine; 2-(5-chloro-2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflphenylamino)
pyrimidin-4-ylamino)-N,Ndimethylbenzenesulfonamide; 77
5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflpheny1)-N4-(2- (pyrrolidin-1-ylsulfonyl)phenyl)
pyrimidine2,4-diaminem§% Pﬁ’)\%- Jﬂéz’l—d'amme’
(cyclobutylaminoSulfonyl)pheny1)-N2-(2-
isopropoxy-5-methyl-4-(1-me hyg,pipeiidin-
4-yflphenyl)pyrimidine-2,4-dianjinej| 7¢
2-(2-(2-isopropoxy-5-methy14-(§ methypigeridin-4-yl)phenylamino)-5-
chloropyrimidin-4-ylamino)NSNgdimethylbenZamide; CIN NNil?N H2N
2-(2-(2-isopropoxy-5-methy1-4-(1- methylpipgmin-4-yf|phenylamino)-5-
chloropyrimidin-4-ylamino) benzamide; 81 CI N i
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(propylsulfonyl)phenyl)pyrimidine-2,4-

7/

diamine;
76 Y
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2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)
pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide;

77 _
N
Cl X
QX
O=Ss
o v

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(pyrrolidin-1-ylsulfonyl)phenyl) pyrimidine-

2,4-diamine;
78 v
cl x
N
QLI &
O=Ss (0]
Q/NIHO g

5-chloro-N4-(2-
(cyclobutylaminosulfonyl)phenyl)-N2-(2-
isopropoxy-5-methyl-4-(1-methylpiperidin-
4-yl)phenyl)pyrimidine-2,4-diamine;
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N N N HH2 Nip(:) 5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflpheny1)-N4-(2- (aminosulfonyl)phenyl)pyrimidine-2,4-
diamine; 82 5-chloro-N2-(2-isopropoxy-5-methy1-4-(1-
methylpiperidin-4-yflpheny1)-N4-(2- (methylsulfonyl)phenyl)pyrimidine-2,4-
diamine; 83 84 5-chloro-N2-(2-fluoro-5-methyl-4-(1-
methylpiperidin-4-yflpheny1)-N4-(2- (aminosulfonyl)phenyl)pyrimidine-2,4-
diamine; 132 5-7chloro-N4-(2- (cyclobutylsulfonyl)pheny1)-N2-(2-
isopropoxy-5-met%yl-4-(1-methylpiperidin4-y Iphertylypyrimidine-2,4-diamin
e;and 0 (2-(5-chloro-2-(2-isqQpt -5-met

ylamino)phenyl)(morpholino)metjandne or
salts thereof. 11. _N o \/
Azetidin-1-y1(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
yflphenylamino) pyrimizia-@2ytapromyphemylinethénone, or a
pharmaceutically accepribipeenthioudnd eherstsmino)£2. A pharmaceutical
composition comprisin¢] RerRFAPEtRi¢aFBAaENE-amount of a compound
of any one of claims 14T4RYE MR ceutically acceptable carrier.

13. A method foBmhibiting anaplastic lymphoma kinase, comprising
administering to a cell or tissue system or to & mammjalian subject, a
therapeutically effective a tcg camp ny one of claims 1-11,
or pharmaceutically accept ﬁw ereby inhibiting said
kinase. 14. The use of a ggmpound df any_ one of claims 1-11, or a
pharmaceutical compositiesthreof, for the maﬁjfacture of a medicament

for treating a condition,pediates aqap |astic wpphoma kinase, and
optionally in combinati,q%?w%%@%%m@%ﬁg%?%ggent, wherein said
condition is an autoimgHisie fisease-42y [5aNse) datatipndlisease, an
infectious diseas&or a cell proliferative disorder.
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5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(aminosulfonyl)phenyl)pyrimidine-2,4-
diamine;

82 P

A
SSe 0
/%0 A
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-

(methylsulfonyl)phenyl)pyrimidine-2,4-
diamine;

pharmaceutically acceptable
O
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15. The use of a compound of any one of claims 1-11, or a
pharmaceutical composition thereof, for the manufacture of a medicament
for treating a cell proliferative disorder, and optionally in combination with
a second therapeutic agent, wherein said cell proliferative disorder is
lymphoma, osteosarcoma, melanoma, or a tumor of breast, renal,
prostate, colorectal, thyroid, ovarian, pancreatic, neuronal, lung, uterine or
gastrointestinal tumor, non-small cell lung cancer or neuroblastoma.

16. The use of claim 15, wherein said cell prolifefative disorder is
non-small cell lung cancer. ¥ Teus 15, wherein said cell
proliferative disorder is neuro @r.*N . The use of claim 15,
wherein said second therapﬁ?ﬂlﬁ%ﬁgent i$' a ehemotherapeutic agent.

5-chloro-N2-(2-fluoro-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(aminosulfonyl)phenyl)pyrimidine-2,4-
diamine;

84 Y
QLT
8&\0 ot

5-chloro-N4-(2-
(cyclobutylsulfonyl)phenyl)-N2-(2-
isopropoxy-5-methyl-4-(1-methylpiperidin-
4-yl)phenyl)pyrimidine-2,4-diamine; and
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(2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-
ylamino)phenyl)(morpholino)methanone;

Y
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or pharmaceutically acceptable salts thereof.
11.  Azetidin-1-yl(2-(5-chloro-2-(2-isopropoxy-5-methgH1-methylpiperidin-4-
yhphenylamino) pyrimidin-4-ylamino)phenyl)methargror a pharmaceutically acceptable compound

thereof.

12. A pharmaceutical composition comprising a thetaically effective amount of a

compound of any one of claims 1-11 and a pharmaadiytacceptable carrier.
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13. A method for inhibiting anaplastic lymphomadge, comprising administering to
a cell or tissue system or to a mammalian subgettterapeutically effective amount of a
compound of any one of claims 1-11, or pharmacellyi@acceptable salts thereof, thereby

inhibiting said kinase.

14. The use of a compound of any one of claims,ledd pharmaceutical
composition thereof, for the manufacture of a matient for treating a condition mediated by
anaplastic lymphoma kinase, and optionally in carabon with a second therapeutic agent,
wherein said condition is an autoimmune diseasgrsplantation disease, an infectious disease

or a cell proliferative disorder.

15.  The use of a compound of any one of claims,lefld pharmaceutical
composition thereof, for the manufacture of a maalient for treating a cell proliferative
disorder, and optionally in combination with a setdherapeutic agent, wherein said cell
proliferative disorder is lymphoma, osteosarcomalamoma, or a tumor of breast, renal,
prostate, colorectal, thyroid, ovarian, pancreatgyjronal, lung, uterine or gastrointestinal tumor,
non-small cell lung cancer or neuroblastoma.

16.  The use of claim 15, wherein said cell proéifere disorder is non-small cell lung

cancer.

17. The use of claim 15, wherein said cell proéifare disorder is neuroblastoma.

18.  The use of claim 15, wherein said second tleerépagent is a chemotherapeutic

agent.
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