WD 2008/ 051826 PCT/ US2007/ 081899 PURI NES AS PKC- THETA

I NHI BI TORS Field of the Invention [0001] The present
WO pwensised rel ates to a chem cal genus of puriPEFUSINTIB1899

are useful as PKC 0 inhibitors. Background of the

I nvention [0002] Menbers of the protein kinase C (PKC)

famly of serine/threonine kinases play critical

roles in the regulation of cellular differentiation

and proliferation of diverse cell types. Ten

manmal i an nmenbers of PKC fam |y have been identified

and designated a, j y C77, 0, 1U and 2. The

structure of P ' . ' gy with

menber s of the%&ﬁEﬁgﬁgg%ggﬂ%gsgﬁlgE%%%f amly,

i ncluding PKCB, E, and q. PKCOis nost highly rel ated

Field o PKCB. [0003] PKC O is expressed predomnantly in
————ﬁ%#ﬁﬁ%#ii&issue and skeletal muscle. It has been
shown that PKC Ois essential for TCR-nedi ated T-cel
[0001] aCtTh‘éngés%Ht RYdntlon&SHRId Qkhéiiﬁ%él[%nus-r S ESRERURM are useful as
t hynocyte devel opnent. PKC 0, b not ot her PKC
PKC@inlsibftorsns, translocates to the site of cell contact
bet ween anti gen-specific T-cells and APCs, where it
| ocalizes with the TCR in the central core of the
T-cell activation. PKC 0, but not the a, s, or
BackergilRIQEMIRY iR enticte! ectively activated a FaslL
pronoter-reporter gene and upregul ated the nmRNA or
cell surface expression of endogenous FasL. On the

ot her hand. PKC 0. and ¢ ted. T-cel | rvival .b
100021 01 NiEmbaR b oo Bk PRI G of Sering s bR irlgs play
critical F¥SinRROtQGati¥e o Ldl Rt dYEGAREbALEM Fﬂﬂ’if@ﬁm&ﬂ digerse cell types.

p90Rsk- dependent phosphoryl ation of BAD. Thus, PKC O
Ten magysprdian snanabepy @fyPleC daraily haguican adoptified end ¢esigngstia, S 7 S ¢ ¢ 7,
poptosis. [0 The selectiye expressian of PKC Q.in. ,.
6, . an2g By St o SRR B b el o Rgbe of teta’
indeper g R A TS B BB g harea o
PKCS. PCT/ US2007/ 081899 di sorders or diseases nediated by T

| ynphocytes, for exanple, autoi mune di sease such as

rheumatoid arthritis and | upus erythematosus, and
[0003] i nf | aRkkifos gxapssedBeedematants inknmiaiddirgue s skgleted ppisgle. It has

b | di . I 5 KC9i.s, i i fi.ed. .d . .
been shg 3R PRSP R AR B  CEanohioieh TR drshr el B e auring
TCR-d @ﬁ@nﬂﬁ#ﬂ%c?@e&%@.@l@ﬁméﬂt&q EP'TGU%% ?)Elt? gé{joﬂ(e% R is@ﬁ)l%@,l translocates to the

evi ew of | hmunol ogy, 20, . PCT Publication
site of AN 200t4¢104B88H dntigen-sifdces PGB dA RGy, geterd ibtochlizatwrthrthe TCR

: of transplant rejecti.on an : .
in the central core o’% the '}-cel?Jactlvatlon. P?(g 0, but not thea, ¢, or {'isoenzymes, selectively

activated a FasL promoter-reporter gene and upregulated the mRNA or cell surface expression of
endogenous FasL. On the other hand, PKC@and ¢ promoted T-cell survival by protecting the
cells from Fas-induced apoptosis, and this protective effect was mediated by promoting p90Rsk-
dependent phosphorylation of BAD. Thus, PKC@ appears to play a dual regulatory role in T-cell

apoptosis.

[0004] The selective expression of PKC# in T-cells and its essential role in mature T-

cell activation establish that PKC@ inhibitors are useful for the treatment or prevention of



mul tiple sclerosis. PKC 9 also plays a role in
i nfl ammat ory bowel di sease (The Journal of
weh@snosused ogy and Experinmental Therapeutics (2P0OBUS2082631899
(3), 962-982), asthma (WD 2005062918), and | upus
(Current Drug Targets: Inflammation & Allergy (2005),
4 (3), 295-298). [0006] In addition, PKC 9 is highly
expressed in gastrointestinal stromal tunors (Blay, P.
et al. (2004) dinical Cancer Research, 10, 12, Pt.
disordess)or dideadtasndacest ISUT JatHIRQyichdor BdaDé, SudbdimiRiheditk@k such as
target for treatnment of gastrointestinal cancer
rheumatoyy adhrifisrrndNppusterghematogpoyndapflpmpatorrgissese spplygp asthma and

1nﬂamm£@%%Q%§@§gﬁ&meg7l) Thus, small nol ecul e PKC-t heta
i nhibitors ¢can be useful for treatnent of

gastroi ntestinal cancer. [0007] Experinents conduced
[0005] PKC@(i@l(&Kﬂﬁ@ckamdrugitargetl fediniruidsep@osstdniitansiliehtiddnd
i nactivation prevented fat-induced defects in

autmmmWwWS@S. Givkey il @REPghnvgER eyipw od paprunplegyyid). 6 ki794). PCT

Publlcawves(?%(édaﬁ{ (?Rg%i%g%ffn?}éis ingg é?s d l!%ﬁ%é][ fort, Eeaall%l%tg goggtjgnsptlahnt gei jection and
multipl€&FerBsik SPHC%‘I%@I&}%' a folteih ap@iHhmEtoRb &L dﬁsféﬁset (M8e Journal of
treatnment of type 2 diabetes, and hence snall

Pharmagelpgy: e dE Reaingingd |Tlhﬁta<13¢1§1€@ 420050 USdB) 962682}, pethmi il O
200506380, HAFARG OO g ELEL A R B0’ ARLDY FAI0S) A (3), 205-298).

FCurt
i ncl udi ng aut oi mune di sease such as rheunat0|d

[0006] ar t hr i dcRlitadid PKEU 1eEHIY heprises is gastbthtestinhll stidfRl Qimors (Blay, P
di seases such as ast hnma and i nfl ammat ory bowel
ct al. (2809 ddgucal Caneatdicseageh, 1PKE, Pt.1), tthadsibror siggesedibef RIKConis a

t ment, of t st d
molecu{a%gz(aﬁ%ﬁq%n be%ﬁgggsiégﬁlq% ?ﬁtfgﬁﬁw 39\%%%%%%3}%3‘?8{ ?ZQ'()OS) Current
Cancer mbézw g@sﬂugu Ithu§, sndPGAolbNde PK CPiBlalifAbiteR chB®8deful for

2, discloses purine derivatives having
Uemﬂwahﬁég@anawmmmdymaérThwv alpha production inhibitors
and PDE4 i nhibitors. Page of 173 WD 2008/ 051826

[0007] PCT/ UE;& %&etﬁ%?o%%uce%u ERCE e%oc% 111n elea It PSS ngggcllggl?rkﬁlat PKC@

nven

1nact1va&1ﬁﬁ @%V@nﬂed fe:lljt(lhduczw dBektsin Risslin sighdllimg NFJI\QINC& tiAsport in skeletal
er el

muscle (Kim J. et al, 2004 The J. of Clinical Investigation 114 (6), 823). This data suggests that
PKC@ is a potential therapeutic target for the treatment of type 2 diabetes, and hence small

molecule PKC&inhibitors can be useful for treating such disease.

[0008] Therefore, PKC# inhibitors are useful in treatment of T-cell mediated discases
including autoimmune disease such as rheumatoid arthritis and lupus erythematosus, and
inflammatory diseases such as asthma and inflammatory bowel disease. In addition, PKCE&

inhibitors are useful in treatment of gastrointestinal cancer and diabetes.

[0009] Japanese application number 2003-008019, published on August 5, 2004 under
publication number JP 2004-217582, discloses purine derivatives having alleged utility as TNA-
alpha production inhibitors and PDE4 inhibitors.
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Ris chosen fromdC -C4 al kyl, carbocyclyl, substituted
carbocyclyl and R wherein R4 is chosen from
w@eywBosuske/| , cycl oal kyl al kyl, aryl, aryl al kyl ,PCT/US2007/081899
heteroaryl, and heteroarylal kyl, wherein R4 may be
substituted, with a proviso that when R4 is a
heteroaryl, R4 is not bonded via a heteroatomto the
net hyl ene carbon bearing the Z group; and Z is chosen
from-Hand C-C4 alkyl; R2 is chosen from-(C2-C7
al kyl )-NR5R6, -(Co-C4 alkyl)-R7-R8, and -(C0-C4
alﬁyl) (O (Co C4 alkyl)-R -R8, wherein R7 is
Summagy,ef the Iny a proviso that when R7 is a heterocyclyl,
a purlne nltrogen of Formula | bonded to R2 is not
bonded to a heteroatomof R7 directly or via a
[0010] netlhyheagegt, ditpinvdiBion sclate seconipommis ¢fGhe Etmula I:
al kyl )-NR5R6, and -C(O) - (Co-C4 al kyl)-NR5R6, and, when
R7 is nitrogenous heterocyclyl, R8 may ditionally
be -H, with a proviso that when R is a heterocyclyl
and R8 is -(Co-C4 alkyl a heteroatomof R is
not bonded to Page 3 008/,051826
PCT/ US2007/ 081899 - NRER6 di)r ect ¥y & via a methyl ene
group; R5 and R6 aﬂ% n |y chosen from-H and

Cl-&A4 al kyl; and is chosen fromCl-C6 al kyl, aryl,
substituted aryl, yl al kyl , suB&tituted aryIaIkyI,
Qﬁ]%Iparyl and substltuted heteroaryl with a proviso

at when R3 is phenyl and R2 is plperldln 4-yl -ethyl, -
Rl is not cyclopropyl. [0011] In another aspect th
|nvent|on rel ates to pharnmaceutical conpositions
Bonpr issihagpndrom KarGreadieait dactkdcly ylyhsulesitutid earbegyclyéendind R
a conglund of formula I, or salt thereof. [0012] In
anot h ect t he invention relates to a nethod for

treat Rhg TisGBbbenRsth @yﬁdalkylu SRAGASy ARG, HEil N@ylalkyl, heteroaryl, and
aut oi nmune di sease such as peunat0|d arthritis and

| upus er yt hetprgepdalsyl, whereinRmimey by sdis§edgles such as
asthma and kL ff.| JOTEE BLYwRQYR i R84S Gy1, RRIERS: bIHEL A5

heteroatom to the methylene carbon bearing the Z group; and

Z is chosen from -H and C;-C, alkyl;

R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and

~(Co-C4 alkyl)—C(0)Y—(Cy-C4 alkyl)—R’—R?,

wherein

R’ is cyclyl,
with a proviso that when R is a heterocyclyl, a purine nitrogen of Formula
I bonded to R* is not bonded to a heteroatom of R” directly or via a
methylene group;

R® is chosen from -(Co-C4 alkyl—NR’R®, and
-C(0)—(Cy-C4 alky)-NR’R®, and, when R’ is nitrogenous heterocyclyl,
R® may additionally be -H,
with a proviso that when R is a heterocyclyl and R® is

~(Co-C4 alkyl)-NR’R?®, a heteroatom of R is not bonded to
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gastroi ntestinal cancer, and di abetes. The nethod
conprises adm nistering a therapeutically effective
wa@pwanasisead a conmpound of forrmula I, or salt thRCBUS2007/081899

Det ai | ed Description of the Invention [0013] Inits
br oadest sense, the invention relates to conpounds of
the formula I, or salt thereof: (I) NNI ~-R 3
"alll~ NHN NRL R2 wherein: z 1 ~~ 4 Ris chosen from
Cl-C4 al kyl, carbocyclyl, substituted carbocyclyl and
R Page 4 QﬁRﬁ?3hM%HQGB&hQS&&&@@RQibu§2007/081899
wher ei o ks chosen from cycl oal kyl, cycloal kyl al kyl,
aryl , aﬁ% Bﬂ riplindaperdangy chesen digen - aeefobnplialiapd,
wherei n R4 may be substituted, mnth a proviso that
when R4 is a heteroaryl, R4 is not bonded via a

R’ fseﬁlemaftmnl<f6tdmeylmhymtsﬁmtmmb arylieliyli ndstitreedZ

BL00B T E05 )k PR b S0 12 1
© _(Co-C4 al kyl)-R7-R8,
a4l a pr&sqg’o ﬂ:ﬁt ahky R’ Pyl & ‘R@Zfs 513{311)1'4571' e%yl RhRRRBL N

R7 is cyclyl, wwth a proviso tha

hﬁﬂ@nomﬂclyl a purine nitrogen of Fornula | bonded

to R2 is not bonded to a heteroatomof R7 directly or

via a nethylene group; R8 is chosen from-(C0-C4

al kyl )-NR5R6, and -C(O - (Co-C4 al kyl)-NR5R6, and, when
[0011] E? Th Snétht RPN eusSinhEitRGENMEk Yo phar8cdiRivaladeipobi®ibad sdmprising a

pharrnaceuti-cal’ly acceptable carrier and a compound of formula I, or salt thereof.

[0012] In another aspect the invention relates to a method for treating T-cell mediated
diseases including autoimmune disease such as rheumatoid arthritis and lupus erythematosus,
inflammatory diseases such as asthma and inflammatory bowel disease, cancer such as
gastrointestinal cancer, and diabetes. The method comprises administering a therapeutically

effective amount of a compound of formula I, or salt thereof.

Detailed Description of the Invention

[0013] In its broadest sense, the invention relates to compounds of the formula I, or salt
thereof:
@D
N
NT N
L
Z
HN N N
\
R1
wherein:

—

R! is chosen from C,-C, alkyl, carbocyclyl, substituted carbocyclyl and
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with a proviso that when R is a heterocyclyl and R8

is -(Co-C4 alkyl)-NR5R6, a heteroatomof R is not
whordesise® -NRSR6 directly or via a nethyl eneP@r/usgs)7/081899

R5 and R6 are independently chosen from-H and G -C4

al kyl; and R3 is chosen fromGCi -C6 al kyl, aryl,

substituted aryl, arylalkyl, substituted arylal kyl,

het eroaryl and substituted heteroaryl; with a proviso

that when R3 is phenyl and R2 is piperidin-4-yl-ethyl,

Rl i swhedein cycl opropyl. [0014] In one enbodi nent, Rl

is chogen fromG -C4 al kyl, phen optionally

subst Rt ut etf pign fr%@yﬁpalkwﬁ)cmh%%lw lp éln@fsvl arylalkyl heteroaryl, and

ang G or oleTIRIED, AT E AP e e 5 o

173 WO 20084th51 886 sPEH! wsaoa“ﬂs@aﬂea&earymé‘ fienet bRAdédsvia a

Co-C4 al h f
c§/cl oal k;l | hgtsgﬂﬁiom @ﬁﬁhﬂgfq@ﬂ%lgmbond&%@?%eﬁe AogTpup; and

opt i opal | yissBsdnl frdth e aAll CORE, Ayt WO at oms wi th
substituents | ndependently chosen from hal ogen, - OH,

ROCH3is chG¥R3, frorDafe3; C aligN)— R R4 -(€lo+Gxl alkydeR | p‘;R: b @h(hyl

anot ndc e Gt G SR KSRy Rrom - (-0
al kyl 3yhNRRR6, -(Co-C4 alkyl)-R7-R8, and -(Co-C4

al kyl)-C(Q) - (Co C4 al kyl)-R7-R8, wherein R7 is chosen
from |cyt§l0ylcy,n|trogenous alicyclyl, aryl, and

ni trogenous ., het R8,7 S
Al kyl ) - NRSRED SRGVisS E‘%Bﬁm 6'1??{8?33&%%““6 St Formula
and R6 ar el baiiepenentdoy bGl'ithﬁl&ﬁ afhe@Pdatdm @N 8’ d(r€kyG via a

al kyl). [0016] In another enbodi nent, R3 is chosen
from C1- CoM&HIANe 2504p:  aryl substituted with Rio,

R® is chosen from -(Cy-C,4 alkyl)—NR5R6, and
-C(0)—(Cy-C4 alky)-NR’R®, and, when R’ is nitrogenous heterocyclyl,
R® may additionally be -H,
with a proviso that when R’ is a heterocyclyl and R® is
~(Co-C4 alkyl)-NR’R?®, a heteroatom of R is not bonded to
-NR’R° directly or via a methylene group;
R’ and R® are independently chosen from -H and C,-Cj alkyl; and
R’ is chosen from C;-Cg alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroaryl and substituted heteroaryl;
with a proviso that when R” is phenyl and R” is piperidin-4-yl-cthyl, R' is not
cyclopropyl.

[0014] In one embodiment, R' is chosen from C,-Cj alkyl, phenyl optionally substituted with
one or two substituents independently chosen from halogen, OCH3;, -CF3, -OCF; and C,-C4

o —

alkyl, (CH2h2  and R*
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11 12Rand R, wherein Rio, Ri and R12 are
i ndependently chosen from -H, hal ogen, -OCH3, -CF3,

WO A0BA5182CN, Cl-C4 al kyl, -NR 13R14, - S( O nCH3PCT/US2007/081899

[0015]

- CONHR22, - NHCOR23, - OR24 and - NHS( O nR25; wherein
R13 and R14 are independently chosen from-H and Cl-C4
al kyl; R22, R23 and R24 are one or two substituents

i ndependently chosen from-H, Cl-C4 al kyl, Cl-C6

cycl oal kyl, aryl, -(CH2)"NR26R27 and Page 6 of 173 WD
2008/ Q53846 PCT/ US2007/ 081899 -(CH2)" OR28 said C1-C4
al kyl and Cl1-C6 cycl oal kyl being optionally

substhut eth Witk tkEDoR nmore hal ogens; R25 is Cl -C4

al kyl ; R26Wﬁg1% 27 are independently chosen fromH and
ClC4aIkyI R26 and R27 with the N to which they
are att achR?:l forsmhaseda ﬁom@ﬂbﬂkﬂda@&taﬂd&bt&tbaryl wherein R’ is

het erocyclic rin a orrpr|S| ng an O;
chosen fromH a l%lf ntésp atrﬁnggr Y0 SRy w1th sR%stltuents

nisl,2or3. [00%AL éxf&eﬁtﬁ%ﬂlﬁén ﬁﬂfﬂ%ﬂdg%ﬂt-()}ﬁldcfmcm%erbc&,
fromCl-C4 al kyl, pheny optional |y substituted

one or two subsCN,@eﬁz‘sﬂkyﬁ,dﬂqdquddmyl,wndhosen from

hal oggn, , -CF3, - OCE dCl-C4 1z al kyl,

(CH2) 4 ?%;ﬁaseﬁgo%%ﬁsﬁ??l%g 5 RLO -(CH2)0-1 ~/ _
20 R(CH2)0-1 ~//18 R R4 is chosen from1l6 H N=\R15
~~X CH- R16 CH (CH2)1 4 ( 2)01 and ( 2)0-1

In another embodiment, R* is chosen from -(C,-C5 alkyl)=NR’R®, -(C(-Cy

alkyl)—R'—R®, and -(Co-C4 alkyl)—C(O)—(Co-C alkyl—R’—R®,

[0016]

wherein
R’ is chosen from alicyclyl, nitrogenous alicyclyl, aryl, and nitrogenous
heteroaryl;

R® is chosen from -H, -(Co-C4 alkyl)=NR’R®, and
-C(0)—(Cy-C4 alkyl)~NR’R®; and
R’ and R® are independently chosen from -H and -(C;-Cy alkyl).

In another embodiment, R’ is chosen from C,-Cg alkyl, aryl, aryl substituted with R,

R''and R",

wherein

R R"and R" are independently chosen from -H, halogen, -OCH3,
-CFs, -OCFs, -CN, C;-C, alkyl, -NR"R", -§(0),,CH;, -CONHR?*?, -NHCOR?, -
OR*" and -NHS(0)nR”;

wherein

R" and R'* are independently chosen from -H and C;-Cj alkyl;
R*%, R* and R** are one or two substituents independently chosen

from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
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wherein R15 and R16 are independently chosen from-H,

hal ogen, -OH, -OCH3, - CF3, -OCF3, -CN, Cl1-C4 al kyl,
warwspyiseai nyl ; RL7 is chosen fromO and S; RAGI/US2007/081899

chosen from CH and N, R19 and R20 are independently

chosen from-H, halogen, -0OCH3, -CF3, -0OCF3, -CN,

Cl-A4 al kyl, and pyridinyl; and Page 7 of 173 WD

2008/ 051826 PCT/ US2007/081899 Z is chosen from -H and

Cl-C4 alkyl. [0018] In another enbodinent, R2 is

choseqCH,ROR™ §a2d CT-Galakiyll indNBERG cyclodliop-atg optionally

al kyl)-R -R8, and -(Co-C4 alkyl)-C(O-(Co-CA4

al ky| yubstitysed withoae of porgrhalegdiosen from cycl ohexyl ,

phenyly2s pi PeFi di.pyl , pyrrolidinyl, norpholinyl, and

pi per avi %y@; é‘h%k% chosen from-H, -(Co-C4
al ky| R*NBRxRB?" aan thdepad )ty CosEiframky hyd ORERGIkyaord R5
and ,are, i pdependent|y chosen from-H and - (Cl-C4
al kyl R alkdk[ O@?fgﬁhe%%h@pﬂﬂqylaﬁe %iF?gl‘?fEfﬂf@rﬁa%éi ment ,
R2 1S lfiSired DRftal BeteRiH RN Oring Dbthidally Lo 599%911 o,n
anot her_ enbodi nent, R3 1S chosen from Cl-IC):G al kyl, and
Rl RLRWMrethesan fr@@nd] ai}' CafidalRER are i ndependently
chosen fr m Ij Iaal ogen, -0OCH3, -CF3, -0OCF3, -CN,
01-041%%@1 OTARY13R14, - S(O nCH3, - CONHR22, - NHCOR23,
- OR24 ignd2 oMBIS( O) nR25; wherein R13 and R14 are
i ndependently chosen from-H and Cl1-C4 al kyl ;

[0017] In another embodiment, R' is chosen from C;-Cj alkyl, phenyl optionally substituted
with one or two substituents independently chosen from halogen, OCH3, -CF3, -OCF3 and C;-Cy

o —

alkyl, (CH)iz | and R¢
wherein
—\ g5 R17 R'®

ol ) e

4 | (CHy)o-1 \ /{ y %-(CHz)m—\ ?szo

R is chosen from R A ’
N—— 15
_/\ R

wherein

R" and R'® are independently chosen from -H, halogen, -OH, -OCH3, -
CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl;

R ischosen from O and S;

R'"™  is chosen from CH and N;

R' and R* are independently chosen from -H, halogen,

-OCH3, -CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl; and
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R22, R23 and R24 are one or two substituents
i ndependently chosen Page 8 of 173 WO 2008/ 051826
wWEINBNSBA07/ 081899 from-H, Cl-C4 al kyl, Cl1-GBCT/US2007/081899

cycl oal kyl, aryl, -(CH2)"NR26R27 and -(CH2)"OR28 said

Cl -4 al kyl and C1-C6 cycl oal kyl being optionally

substituted with one or nore halogens; R25 is CI-C4

al kyl; R26 and R27 are independently chosen fromH and

Cl-C4 alkyl or R26 and R27 with the N to which they

are agt achgdhbenrém 4Hand mgrthenied. sat ur at ed

heterocyclic ring optionally conprising an 0; R28 is

chosen fromH and C -C4 al kyl; m sO, lor 2and

ni 51, h chosen
(0018 | Sii‘[ aﬁ@tplg’r d@qlio‘%fﬂﬁéﬁthyl 1sac'ﬂﬁ%é§§% rﬁ‘"&gn '@%}?1)—@5 i,

optlonally substituted with nethyl or halo en. [0022]
-(Co-Clatkyd)—€R HREr @it (€0 dikybrC(OHE + rvaditlj- e RS, at es to

conpounds of the formula I, or salt thereof: (1) NN
~-R3 Hi N R~ R2 wherein: Ri is chosen from
strai ™BY branched C -4 al kyl , phenyl optionally

subst Rt ut egh dbidn s c?&lolﬁéﬁ@l gla:l@@u Isiy&ﬁuiﬁ 1i ﬁﬂﬁ@ﬁiﬂﬂ%ﬂ@%bﬁpholinyl,

chosen from hal ogen,
al kyl , (CH@yhmpmaanmlRA wherein R4 is -(Co c4

al kyl i(s s c%?enef{r({hl -ﬁf‘fééo-%4% kyil)z%R RS, and
-C(0)—(Cy-C4 alkyl)~NR’R®; and
R’ and R® are independently chosen from -H and -(C;-C; alkyl).

g_(CH2)0_3@NH
[0019] In another embodiment, R? is other than and

g_(CHz)O_:g_N NH
I A
[0020] In another embodiment, R? is chosen from C;-Cq alkyl, Z , and
R10
_|—\ R11
§ \ >R12
wherein

R R"and R" are independently chosen from -H, halogen, -OCHj,

-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR*" and -NHS(0)nR”;

wherein

R" and R'* are independently chosen from -H and C,-Cj alkyl;

R*%, R* and R** are one or two substituents independently chosen
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WD 2008/ 051826 PCT/ US2007/081899 R9 is chosen from
cycl oal kyl, aryl, and heteroaryl, wherein RO is
Wopisofskd y substituted at one or two atonms w RET/US2007/081899

substituents independently chosen from hal ogen, -OH,
-OCH3, - CF3, -0OCF3, -CN, C1-C4 alkyl, and pyridinyl,

Wth a proviso that when RO is a heteroaryl RO is not
bonded via a heteroatomto the methyl ene carbon

bearing the Z group; and Z is chosen from-H and Cl-C4

al ky!l from2-H scp@pae;al CE-@J\cyél@kSﬂ al, kg By NRRTRA” an(dCo- CA
al kyl ) - R7- R8,

al kyl J(CRLLAK™ %m%flew aﬂw a’i@c@:‘%@%ﬂmﬂ?‘ﬂrheﬂ}% genglly
nitr O%ﬁ‘&m&e&‘wnﬁ%ﬁ%t mofl Meh%e%?d ni trogenous

het er oar r oVl SO when R7 is a
nit rog?azﬁm(sl @l alkylc| yI or a n| t rogenous heteroaryl, a

Ponded" aid B rrs RYEPHATY HovR) MBA ghbhn 31T or

ni t rogen,of R Rayitth e 'I\ﬁtocxpﬁ’&ﬁ ﬁlgé(ra?@&ttac(l&f’fo% a4-7
al kyl ) -NR5R6, and -C(O -NR5R6, and, when

R7 is rrlﬂmlvangiamﬂgtedlhﬁtemyylhc ong optlotnlabg eowpssing an O;

that dhel R PG Cyel st or a o

ni trogepAys orkeingroaryl and R8 is -(Co-C4
al kyl') - NR5R6 a nitrogen of R7 is not bonded directly

or viani k@il ene group to - NRSR6; and R5 and R6 are
i ndependently chosen from-H and -(C1-C4 alkyl); R3 is
chosen from C1-C6 al kyl, aryl, aryl substituted wth

[0021] Ri 0, Y arictr BiBodimdAeREiTThBs, frddh patidylRhZendt, @hiazolyl and furanyl
i ndependent|y chosen from -H, hal ogen, -OCH3, -CF3,
Optlonallwﬁ@tlmtwﬂ% ctw!8r Rylpgen NR 13R14, - S(O) nCHS3,
- CONHR22, -NHCOR23, - OR24 and - NHS(O nR25; wherein

[0022] Page 40, Qfffedehid ML AAREY, ARLECERETEWRE OUREABA of the formula 1, or

salt thereof:
D
\ N
-
HN N/ N\

R1
wherein:
R is chosen from straight or branched C,-C; alkyl, phenyl optionally

substituted with one or two substituents independently chosen from halogen, OCHj3, -CFs,

o —

-OCF; and C;-C4 alkyl, (CHa)i2  and Rt
wherein
R'  is-(Cy-Cy alkyl)—R’,

wherein
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R13 and R14 are independently chosen from-H and Cl-C4
al kyl; R22, R23 and R24 are one or two substituents

WO pwspsrsaent |y chosen from-H, Cl1-C4 al kyl, Ol€12652007/081899
cycl oal kyl, aryl, -(CH2)"NR26R27 and -(CH2)" OR28
said Cl-C4 al kyl and Cl1-C6 cycl oal kyl being optionally
substituted with one or nore hal ogens; R25 is Cl1-C4
al kyl; R26 and R27 are independently chosen fromH and
Cl-4 alkyl or R26 and R27 with the N to which they
are attachrd f ofsrehasch-ffom ERETbEkEdasBlant Ateebaryl,
heterocyclic ring optignally conpri si ng an 0; R28
chosen from H ahdereiL Raisgpignallysubgitaisd ahonre oripe atoms with

1,20r3 [0023] Ig, ;
G123 el kyt - pniSRSERRARFRby By (ERERARGS ot -
or two substitu€ht sOiOF@e—p]éhd?ar(u @kk}dhnsiqzryrfdngm hal ogen,

OCH3, -CF3, -OCF3 and Cl- al kyl , (CH2)1-2. .
, and R wherei Wlthfﬁ’r??il?‘@gﬁﬁi’gen R( @.qzl)e(t)ergzryl:& s llgtjbﬁeded via a

V' ~( CHZ) 0-1 ~H &8 Ronf¥b th§ é:‘n'% hfRMearlfs tIN%Z grogﬂ-@md
(CH2)1-4 -(CH2)01 R16 and 0-1 V\hereln

R16 are |nt$e1be$mhefmrhyH(ahd§efC4fallqm H, hal ogen - OH,

RYY Ll hRgeaiot Bty ke 8B PR Y b

N, Pagg-clhigh) k7@ W@ 2008kPBLR26R PCT/ US2007/ 081899

wherein
R’ is chosen from alicyclyl, nitrogenous alicyclyl, aryl, and nitrogenous
heteroaryl,

with a proviso that when R’ is a nitrogenous alicyclyl or a nitrogenous
heteroaryl, a purine nitrogen of Formula I bonded to R* is not bonded
directly or via a methylene group to a nitrogen of R’;

R® is chosen from, -(Co-C4 alkyl)=NR’R®, and
-C(0)—(Cy-C4 alkyl=NR’R®, and, when R’ is nitrogenous alicyclyl or
nitrogenous heteroaryl, R® may additionally be
-H,
with a proviso that when R’ is a nitrogenous alicyclyl or a nitrogenous
heteroaryl and R® is -(Cy-Cy4 alkyl)=NR’R®, a nitrogen of R’ is not bonded
directly or via a methylene group to -NR°R®; and

R’ and R® are independently chosen from -H and ~(C;-Cy alkyl);
R’ is chosen from C;-Cs alkyl, aryl, aryl substituted with R R"and R",
wherein
R R"and R" are independently chosen from -H, halogen, -OCHj,
-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR*" and -NHS(0)nR”;

wherein
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R19 and R20 are independently chosen from-H, hal ogen,

-OCH3, -CF3, -0OCF3, -CN, Ci1-C4 alkyl, and pyridinyl;
w@e@s/0718e6 chosen from -H and CL-C4 al kyl. [ 002ai/U$2007/081899

one enbodi nent, R2 is chosen from-(C2-C7

al kyl )-NR5R6, -(CO-C4 alkyl)-R-R8, and -(CO C4

alkyl)-C(O-(CO 4 alkyl)-R7-R8, wherein R7 is chosen

from cycl ohexyl, phenyl, piperidinyl, pyrrolidinyl,

nmor phol i nyl, and piperazinyl; R8 is chosen from-H,

- (CO- R# aldk/ T hreNREIRGnddifigh cho o Bronk Ga-abd Caldyl)yA;NRER6;

and R5,and. R6 are independently chosen from -H and

- (C1- B4 B kapnd)R™ age onegn 2% sehyspiiusnts inggpepdeaipchesen

enmbodipent 21 t pel N BB}

anot hgjraﬁle%’ocgizcrr‘é%%(?’ %@6209@&%%2%5‘?’}’0%@@ g‘l k%}]lla, and
Rl R1ACKH RO hsaidRC,-(Ralkah dndRT 2 Cacgclbalbgifeitgentioyal ly
chosen 1{)r.om-H,. hal ogen, - , -CF3, -OCF3, -CN,

Cl- C4 %4 %Ewt?dwnh(’fgﬂ%mom@(@%e, - CONHR22, - NHOOR23,
- OR{apde ~NHG(G) nR25; Page 12 of 173 WO 2008/ 051826
PCT/ US2007/ 08189 wherein R13 and Rl14 are

i ndepdtident Ry achilepenidentiy chdsemtto@H @4d 61Ky lalkyl B22,

R23 a R24_ar e..one two, substituents.independentl
chosent” AR FIEHE oS BegS e DT e T eyt
- ( CH2)mMNEHEL At d helefddddli sotlafly €dmpdsial ky b; and
Cl-C6 cycl oal kyl - bei Eggﬁt il%?;?l&i/t ofly Sambtisiag by 0, 2
one oRnisrehopral fsepa hbandO5C; elkigh- ¢4 al kyl ; R26 and R27
are ir}f?%o(?ﬂdo?'}ta{n\é chosen fromH and C1-C4 al kyl or

nisl,2or3

[0023] In one embodiment, R' is chosen from C,-Cj alkyl, phenyl optionally substituted with
one or two substituents independently chosen from halogen, OCH3, -CF3, -OCF; and C,-C4

o —

alkyl, (CH2h2  and R*
wherein
— 15 R17 R
% " g
—(CHy)q.1 \ <> g_(CH2)0_1+ ?RZO
R’ is chosen from IR R'®
N—— 15
C 7
\ 4 (CH,)
S 2114
g_(CHz)m/ SR %—(CH2)0.1<|
wherein

R" and R are independently chosen from -H, halogen, -OH, -OCH3, -
CF3, -OCF3, -CN, C;-C4 alkyl, and pyridinyl;
R ischosen from O and S;

R'"™  is chosen from CH and N;
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R26 and R27 with the N to which they are attached form
a 4-7 nmenbered saturated heterocyclic ring optionally
w@ovpsseeg an 0; R28 is chosen from H and CLPC#US2007/081899

al kyl ; m sO, lor2and nis1,2or3. [0027] In another
enbodi nent R3 is chosen from pyridyl, thienyl,
thiazolyl and furanyl optionally substituted wth

nmet hyl or halogen z [0028] |In another enbodi nent, Rl
is R wherein ~\) R15 (\/NN R15 kCH2)O 1] CH R16 R4 is
chosen fr oRI’kad R’OdrcandtpeiichtliRtBoscq Gd2) U, Thaldged8 R20
wherein R15 and R16 are |ndependently chosen from - H,
hal ogen, - ¢&-Hz.cEE3, -OCFgEE N, Codralkyl gadanyaidoy).ead

glol(()éll 182%§|C§% O]f:)/agg]fgg% qilﬁﬁ;'g |g)agﬁoégno::rér7n301\f|\D

and N, R19 and R20 are |ndependently chosen from - H,

halo en, yl, and
0024] (I Pﬁﬁmbo‘g R o a6t - MRART GRS, kyl .

-(CH2)0-2 ~-(CH2)O 2 [0029] I n anot her enbodi nent, R2

AC - e 8f _ - 8CH2) 1- NHz
(Co c4'_a?k % eR éﬂ(ag(m ch N 1) c@ ((GH2) A @A N1 =K 'CH2) 1- 2~

wherein

R’ is chosen from cyclohexyl, phenyl, piperidinyl, pyrrolidinyl, morpholinyl,

and piperazinyl;

R® is chosen from -H, -(Cy-C4 alkyl)—NR5R6, and
-C(0)—(Cy-C4 alkyl)~NR’R®; and

R’ and R® are independently chosen from -H and -(C;-Cy alkyl).

g_(CH2)0_3@NH
[0025] In another embodiment, R? is other than and

g_(CHz)O_:g_N NH
| X
[0026] In another embodiment, R? is chosen from C;-Cg alkyl, Z , and
R10
_|—\ R11
wherein

RIO, R'"'and R'? are independently chosen from -H, halogen, -OCH3,

-CFs, -OCFs, -CN, C;-C, alkyl, -NR"R", -§(0),,CH;, -CONHR?*?, -NHCOR?, -

OR*" and -NHS(0)nR”;
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KCH2) 0-2 11 kCH2)1-2 N-C-(CH2)1-2-NH2 NH kCH2)0-2

(CH2) 0-2-NH2 -(CH2)2-N NH ~-(CH2)1-2-G N NH -(CH2)0-2
W@ aHsh1829 0- 2- 2 and - (CH2) 3- 7NH2. - (CH2) 0- 2 ~P(TZHR)007/281899

[0030] In another enbodinent, R2 is chosen from NH NH

, O -(CH2)0-2 N-(CH2)2-NH2 - (CH2)0-2N-Cl-(CH2)1-2

NHz kCH2)0-2 -(CH2)o0-2 11 N (CH2) 2- NH2

N-C- (CH2) 1-2-NH2 Page 14 of 173 WD 2008/ 051826

PCT/ US2007/ 081899 O -(CH2)1 2 ~~(CH CH NH I / \

2) 0- 2w¢131)eﬁr2 2 (CH2)1 2 C—N\ INH NH - -(CH2)0-2 (CH

NH 2)0;2- 2 and é Ro C1 R11 [0031] In
anot hBr aélﬁﬂ%dméﬁ epe m’t@%&mfmr&k{é@aﬁiﬁ Ris¢lkyly  and

R12 ape
s, R iR G NP RO R IO G g™
- CONHR3®, —H Mﬁmﬁyl Clﬂazﬁclaﬁﬁyl- aﬂys( CQ)HB&SR%RAZ] eangi n
R13 an are . d e -H and C1-C4
al kyl ; (%ng Lo BT AR she Casion g s OO
' ndep%ﬁﬁ’s@ﬁ‘ﬁtk&’ w@t‘ﬂ%@ %r nfoE@ﬁﬁlo sC1-CA al kyl, CI1-C6
cycl oaI Kyl aryl, - (CH2) " NR2 R>7 and
18 C1 Cy alkyl
R26 and R” are independently chosen from H and C;-Cj alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
28 is chosen from H and C;-C4 alkyl;
mis 0,1 or2 and

nis 1,2 or 3.

[0027] In another embodiment R* is chosen from pyridyl, thienyl, thiazolyl and furanyl
optionally substituted with methyl or halogen

[0028] In another embodiment, R' is R*
wherein
Ne—
_/R15 < _\/>R15
g_(CHz)m@ %_ CH /\ /\R16
R* is chosen from IR (CHe)g and
19
R1\7/R
.

§—(CHy i

2

wherein
R" and R are independently chosen from -H, halogen, -OH, -OCH3, -
CF3, -OCF3, -CN and C,-C4 alkyl;

R ischosen from O and S;
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-(CH2)"OR28 said Cl-C4 al kyl and Cl1-C6 cycl oal kyl
being optionally substituted with one or nore
wha00808182G R25 is Cl-C4 al kyl; R26 and R27 ar ePCT/US2007/081899
i ndependently chosen fromH and Cl-C4 al kyl or R26
and R27 with the N to which they are attached forma
4-7 menbered saturated heterocyclic ring optionally
conprising an 0; R28 is chosen fromH and Cl-C4
al kyl; m sO, lor2and nisl1,20r3. [0032] In another
enbodi ment RR3 i & chbaseforh KCiMupyNj dyl , thienyl,
thiazolyl apd furanyl optionally substituted with
met hyl or Ralasgédhn. apdpderesdcatly shascpdyopnds) abesns

o origeunipr, (9012 gt el ot

the invention relat’es to corpounds -0

or sdlt thaheah: frqrh)H ahdC=llBB. H N N\ R~ R2
wherein: R is chosen fromCl-C4 al kyl, phenyl
optionally substituted with one or two substituents

i ndependently chosen from hal ogen, OCH3, -CF3, -OCF3
and C1-C4 alkyl, 2z (CH)1-2 g_%go_m wh r%—m%@@
0029) TR B e IR RN HARARRS (T 2FOTNBI R19 S\

g_(CHz)o-z NH §_(CH2)0—2 N—(CHz);—NH;

2

(@]
I
g_(CHz)o-zCN_C_(CH2)1-2_NH2 —(CH>)o-2
N—(CH5),——NH,

2

o O
g_(CHz)o-z I g_(Cth-z
N——C——(CH,)1.,—NH, , NH |
I\ O _
% (CH,) O(CH ) NH g_(CH o—N NH % (CH,) ﬂ N NH
— 2)0-2 2)o-2— NF2 272 \ ; — 2127 T IN )

2 2 2

g_(CH2)0-2_| ——(CH)go—NH;
\/ , and -(CH2)3_7—NH2.

)

%—(CHz)o-ZAC‘ g_(CHz)o-zO
NH NH

[0030] In another embodiment, R? is chosen from ,

(0]
|
§_(CH2)0—ZCN_(CH2)2_NH2 E—(CHz)o.zCN_C_(CH2)1-z_NHz

2 2

O
%—(CHz)o.rO g_(CH2)°‘2@ [
N_(CH2)2—NH2 N—C_(CH2)1_2—NH2
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-(CH2)0-1 R1 and wherein R15 and R16 are independently
chosen from-H, hal ogen, -OH, -OCH3, - CF3, -OCF3,

WO aNg/HoB2€CA al kyl, and pyridinyl; RL7 is chosePCT/D82000081899
and S; R 8 is chosen fromCH and N, R19 and R20 are
i ndependently chosen from -H, hal ogen, -0OCH3, -CF3,
-OCF3, -CN, C1-A4 alkyl, and pyridinyl; and Zis
chosen from-H and Cl-C4 alkyl; R2 is chosen from
-(C2-Cr7al kyl ) -NR5R6, -(CO-C4 al kyl)-R7-R8, and

SO C4 al kyl)-R7-R8, Bage 16 of

- ( al kyl)-C(O ;
_ WO 2903/ 826 Us /081899 wh i i R7\i
o000 el g Pl agons uhale i
pyrr ol i'\a{’nyl , nmorphoftTnyl, and piperazinyl; IS

cho from-H -(Co-C4 al kyl)-NRS5R6, and

__ ey CO) - (Coy alkyl)-NR5R6; and R5 and R6 are

% (CHleO'Zn € e(r?tg}%'f (’:\lﬁ%sen from-H and -(Cl-C4 al kyl); and
R2 cofitains a basi®INEHDn™dated from2 to 8 atons
distant fromits point of attachnment to the purine
ring; RRo R3 is chosen fromgl-C6 al kyl, and R12,
wherein Rio, R" and R12 ar |izqd,;@pendently chosen from
-H, hal ogen, -QOCH3 - -CN, C1-C4 al kyl, -NR

13 S | cqwiRe\_JeoR3, - ORe4 and
[0031] Ngéég?ﬂr}é(z% 1anetin R13 and R14 are independently

chosen from-H and Cl-C4 al kyl; R22, R23 and R24 are

one owhtmmm substituents i ndependently chosen from

and K oy b TNt Sl sy B e ey ky
bei ng_@mt iGOR), LEN, C,-C; alkyl, -NRPR™, -§(0),,CH;, -CONHR??, -NHCORZ, -
OR*" and -NHS(0)nR”;
wherein
R" and R'* are independently chosen from -H and C;-Cj alkyl;
R*%, R* and R** are one or two substituents independently chosen
from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;
R” is C;-C, alkyl;
R*® and R” are independently chosen from H and C,-Cy alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
R** is chosen from H and C;-Cy4 alkyl;
mis 0,1 or2 and

nis 1,2 or 3.

[0032] In another embodiment R* is chosen from pyridyl, thienyl, thiazolyl and furanyl
optionally substituted with methyl or halogen.
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substituted with one or nore hal ogens; R25 is Cl1-C4
al kyl; R26 and R27 are independently chosen fromH and
W@0Hsekyl or R26 and R27 with the N to whiROT/UR97/081899

are attached forma 4-7 nenbered saturated
heterocyclic ring optionally conprising an O; R28 is
chosen fromH and C1-C4 al kyl; m s0, lor2and nis
1, 20r3 Page 17 of 173 WD 2008/ 051826 PCT/ US2007/ 081899
[0034] In another enbodinment R3 is chosen from

[0033] Py Mh&¥ anotiter empbdintdat, alZiny tntndelates anydmpapids 6Nk lfyrmula 1, or
substituted with nethyl or hal ogen. [0035] Wen

salt theiegfer ence is nade to a basic N atom such N atom has a
| one pair of electrons available for protonation. N
atons with a basicity bel ow pKb of out 9 are
preferred. More preferred are N at whi ch exhi bi t

pKb bel ow 7. Such baS| be primary,

secondary, or tertlary am i M\l ingar, branched or
St a| ning basic N atom

istaht fromits point of

cyclic system Exanpleg of

| ocated from2 to 8y

attachnment to the prrlne ring 5 . O -(CH2)0-2
~-(CH2)0-2 N-(CH2) 2RNH2 - (CH2) 11 R2>NHNH O s- (CH2) 2-N
Mhe@i(: CH2) 1-2-C-N NH - (CH2)0-2 (CH2)0-2 NH2 N O
(CH2)02(CH2)02NH2, (CH2)37NH2 -(CH2) 3

7NH( CH3), and ) 3- 7N(l@ hP z H 4 [0036] In one
Bnbodmna@g@en fmm (|‘.:q allgyph n optlonally substituted with one or two

substituents independently chosen from halogen, OCHs, -CF3, -OCF3 and C;-C,4 alkyl,

o —

i n

(CH2)12 and R*
wherein
— 15 N:\ R15
$—(cHy X" <
— (~M2)o-1 / N4
i T~ — —_ 7 R16
R is chosen from \ /R % (CH2)G ,
R17 R19
g_(CHz Jo-1 ( /7 T R® % (CHy) (CH2)14
g , and 2 0'1_<|
wherein

R" and R are independently chosen from -H, halogen, -OH, -OCH3, -
CF;, -OCF;, -CN, C,-C, alkyl, and pyridinyl;
R ischosen from O and S;
R'"™  is chosen from CH and N;
R' and R* are independently chosen from -H, halogen,
-OCH3;, -CF3, -OCF3, -CN, C,-C, alkyl, and pyridinyl; and

Z is chosen from -H and C;-C, alkyl;

R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and
~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,
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~\) R15 (\/N==~,R15 -(CH2)0-1 CH R16 R4 is chosen
fromRl6 ( 2)01 and R17 R19 / 18 RRO -(CH2)0-1 ~t-

WO 2805 B2ge 18 of 173 WD 2008/ 051826 PCT/ US2000¢D8IBOD081899
wherein R15 and R16 are independently chosen from-H,
hal ogen, -OH, -OCH3, - CF3, -OCF3, -CN and Cl1-C4
al kyl; R17 is chosen fromO and S; R 8 is chosen from
CH and N, R19 and R20 are independently chosen from
-H, halogen, -OCH3, -CF3, -OCF3, -CN, Cl-C4 alkyl,
and pyhe@imyl; and Z is chosen from - H and Cl-C4
al kyl . (CH203NH~(CH2)03NNH [ Q037] In.another
enbodRrrent 15 sqnsroqp ey dphexybmhy iyl ppiperidopply purgolidynd gporpholinyl,

In another@@%@y R2 I's chosen from NH NH --0
- (CH2) 0- 2N\- ? z- -(CH2)0-2 N-(CH2) 2 N2 OO
PCHA- R®11 ls@Hach-fPom AHQ(C@HthyD—WRRHﬂdCI—Q) o2
(CH2) 0-2-N ( £H2).1-2-CGN NH - (CH2)0-2
\ (CH NH z;%@ %Qéﬁa&y{\lé% é-om Page 19 of 173
R’ and R® are independently chosen from -H and ~(C;-Cy alkyl);
and R” contains a basic N atom located from 2 to 8 atoms distant from its point of

attachment to the purine ring;

R10
|
R’ is chosen from C;-Cs alkyl, R12 )

wherein

R R"and R" are independently chosen from -H, halogen, -OCH3,
-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR** and -NHS(0),,R*’;

wherein

R" and R'* are independently chosen from -H and C;-Cj alkyl;

R*%, R* and R** are one or two substituents independently chosen
from —H, C;-Cj alkyl, C,-Cs cycloalkyl, aryl, (CH,),NR*°R*’ and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;

R” is C-C4 alkyl;

R?® and R? are independently chosen from H and C;-C, alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;

28 is chosen from H and C;-C4 alkyl;
mis 0,1 or2 and

nisl,2or3
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WD 2008/ 051826 PCT/ US2007/081899 -(CH2)0-2 ~-(CH2)0-2
[0039] In another enbodinent, R2 is chosen from NH NH
WQ 20080518¢CH2) 0- 2 N- (CH2) 2- NH2 - (CH2) 0-2 N- Cl - (BHRY32007/081899

NH2 kCH2)0-2 -(CH2)o0-2 11 N (CH2)2-NH2

r¢O(Qﬂ)1ZIWQ O-(CH2)1-2 ~-(CH2)0-2 (CH2)0-2-NH

/7 \ -(CH2)1 2-CGCN /NH NHV -(CH2)0-2 (CH NH

2)0-2- 2 and -(CH2)3-7NH2. R1 R12 , [0040] In

anot her enbodiment, R3is Q1 wherein Ro, Ri and
[0034] R Zn ah@thérfkdﬁlﬁtﬁiﬂlﬁeﬁttRMs chsxse frobd © dyt thibay10Ge¥olyl @kdBiranyl

-OCF3, -CN, Ci- C4 al kyl, -NRL3R14, -3S(0O nCH3,

optlonallwmmedwmeaﬁzéor alggg and - NHS(O) nR25; wher ei n

R13 and R14 are independently chosen from-H and Cl-C4

I t
[0035] Ian l(}ig%eénn {fﬁrg?ceagﬁgggﬁb Bgaﬁs(l)d;"nﬁ &t ﬁm{' %}[1915 N %@Eﬂgpﬂd&%ﬂ of electrons
availableyfot pratdoytion. aN ykgms {102 paNRREBATW aoilkal of ab@tﬂ?)dt&m&r&&il More

preforred S N AL MR T Ko Defey 2 R BHA B g bepYiesy.

secondag&,kdfltemﬁi%%ﬁﬁg iRBifc@! SrahfiiaReodant )(teﬁlh Sl dsINRA cofdining
1-C4 al Kyl or R26 and R27 with t N to V\:hICh hey

basic Nautam dncatedHemin £ 60 fatonds- distamtefndre ite @oglat)ﬁatthbment to the purlne ring
arc: heterocyclic ring optionally conprising an 0; Page 20
- of 173

0
%-(CHz)o.zO %—(CHQ)O_QCN—(CHZ)Z—NHQ g—(CH2)1.24<; )
NH | NH |

2

U\ |
N/

o)

NH § (CHa)o. O (CH2)o-—NH;

2

C 4<; CH2 4<:>7 CH2 0- Q—NHQ
, (CHy);.7—NH,, -(CH,)s.

—NH(CHj3), and

-(CH2)3_7—N(CH3)2.

<

[0036] In one embodiment, R!is R4
wherein
N—
_(CH2)0_1 / ) /< 16
R* is chosen from \ T Rie ,§ (CH2) R™ and
R17 R19
%

S (CHalo - TR

2
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WD 2008/ 051826 PCT/ US2007/081899 R28 is chosen fromH

and G -C4 alkyl; msO, lor2and nisl,20r3. [0041] In
waewshes2enbodi mrent R3 is chosen from pyridyl , PEHU82991/081899

thi azolyl and furanyl optionally substituted with

met hyl or hal ogens. [0042] In another enbodinent is a

conpound sel ected from

(R)-N-(3-Chl oro-4-fluorobenzyl)-8-(2, 6-di chl orophenyl)

-9-(pi peridin-3-ylnethyl)-9H purin-2- am ne;

(R) - 8- (2, 6whtel orophenyl) N-(S Chl oro-4-fl uorobenzyl)

-9(p|per|d55nS L met h H purin-2-am ne;
(3- Chl or o- Bl md R %r@ﬂ%%pyn@ntlz cgowémnbr%ﬁwé%yn) Qﬂ(&CHs,

?S)” gl ?236&53%% OFB)E%WIRTJ? Eﬁ%%y]?r]ug?obenzyl ) - 9- (pi per

i di n-3-yl nBt'hyl Js-Bbkepufrom (Ramis;ne;

R) - 8- (2, 6- hl henyl 5-difl b l)-9-
per dl o 3By| el TRPPICIR ] N ne: )P
(R)-8-(2, 6RD' a'ﬁHh@" %h@d%'eﬂde%l&%h&eﬁ%dﬂpqmZl%lll&geg oumer

i di n-3-yl net hyl) - 9H puri n- 2- am ne;
(R) - N- (3, 4- Di cht@r:oH6ky FINSC(- EAGH«;H @hd pyoginghyhd - 9- (p

I(%s“ I(g é‘?lcltglgget Z%%uﬁﬁ%ggﬁz(;laik m(gechl or o- 6- f | uor oph

enyl )-9-(pi peridin-3-yl nethyl)-9H4 purin-2-am ne;

(R -8-(2,6-Di chl orophenyl)-N (2, 4-difluorobenzyl)-9-(p

i peridin-3-ylnmethyl)-9H pgrin-2-amAfe; / 0\

(R) - 8- (2, 6-Di chl or ophenyl §=1Fi2sfTHor ob szl%)—-(gﬂonpi—p\b\r_/NH
[0037] i diln-aBethtmentndihe®HRpisrion- 2- ami ne; or .

(S)-8-(2,6-Di chl orophenyl)-N(2-fl uorobenzyl)-9-(pi per

i di n-3-yl net hyI ) - 9H puri n- 2- ami ne;
(R) N- benzyl - 8- (2, 6-di chl orophegyl% 9- ( C— )}é
hyl ) - 9H puri n- 2- ani ne; Page 2 8/ 051
[0038] C'II W@W@@E@Q t, R” is chosen from

(R) -chl oro-6-fl phenyl)-N-(3, 4-difl uorobenzyl)
g_( p| pe Hd 073y )0t hyl N—Qﬁk« urp- 2- anmine;

f ) chl’or ophen 1) %thlen 3-ylnmethyl)-9-(pip

eridi n-3 yI nmet hyl ) - 9H puri n- 2- am ne;

(R) or o- 6-f | uor obenzyl ) - -chl oro- 6-fl uor oph
_ 9,(jp_ er I% urin-2-am ne;
% (CHZ)()ﬁ) 8- (2, 6-Di cﬁjor ophe yl) - %éé r—G(degt—haNrghenyl)

9- (pl perldln 3-yl met hyl) - 9H-pur|n 2- am ne;
0

(0]
g_(CHz)o-z I g_(Cth-z
N_C_(CH2)1_2_NH2 , NH ,
—\ (0] I
% (CHy) 4<:>7(CH) NH %—(CH)—N NH % (CH,) ﬂ N NH
— 2)o-2 2)o-27 NF2 272 \ , — 227 T N )

2 2 2

)

s_(CHz)o-z | ——(CH)go—NH;
\/ , and -(CH2)3_7—NH2.
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(R)-8-(2, 6-Di chl orophenyl )-N-(2-fl uorobenzyl)-9-(pi per
i di n-3-yl net hyl)-9H purin-2-am ne;
W@ R)08@85182¢ 6- Di chl or ophenyl ) - N- (3, 4-di f| uor obenegI/YSBOT/81899
i peridin-3-ylnmethyl)-9H purin-2-am ne;
(R -4-(8-(2,6-Di chl orophenyl)-9-(pi peridin-3-yl met hyl)
- 9H puri n- 2yl - am no) net hyl phenol ;
(R)-3-(8-(2, 6-Di chl orophenyl ) -9-(pi peridi n-3-yl net hyl)
- 9H puri n- 2yl - am no) net hyl phenol ;

(R -2-fluoro-4-(8-(2, 6-Di chl orophenyl )-9- i peridi n- 3-
yl met hyl ) - 9H puri n-2y1- am no) m%I—th l; E_(CHz)oz

[0039] (R)In%n&t%eﬁen%&f?ﬁleﬁtoRﬂlsrl‘}ﬁgge%W&ﬁt hyl pheny 3,4-difl )
uor obenzyl ) - 9- (pi peridin-3-yl met hyl)

9H p - 2-am ne;
%—(Csz. 8- ( 2N4~[aHoh-ar- (fcﬁbofz\—@—hgwm%wm’\*@ 4-d
i f1 uQrokenzyl) - 9- (p| eridin-

9H- puri n- 2- am ne;

(R 6- Di chl or o- 45 et hoxyph -N (3, 4-di fl uoroben
%—(CHz)(yﬁ@l peri di n- 3- yp-recHyl,=OH plrrilh- 2- ani ne;

(R NF@thT_rW-M met hyl ph _I\@‘(‘:{Cﬂz)da‘ﬂﬂ*hor oben

zyl) - 9(p|per|d|n3ylmsthyl) 9H purin- 2-am ne;

(R 5\di chl or o- 4- 3 4-di f | uor obenzyl )ﬁam 9-(pip
—(CHzﬁﬁ—% ety (OM B YND,P ). —cBage 220f
08/ 051826 USZOO?/ 0818 9 \___/

(R -8-(2, 6 Di chl or o- 4-f 1 uor ophenyl’) - N- (3, 4-di f| uor dben
zyl pi peridin-3-ylnethyl)-9H purin- 2-am ne;
%—(CHZ)(JR)——S 4-BroyyenB, 6- di chl or ophenyl ) - N- (3, 4-di fl uor obenz
yl )I\Q//(bl peri di n- é é {;@ﬁ{ﬁ/_) Igl—l-purl n- 2-am ne;
(R) - 8- (4- Ani no-2,’ ophefiyl ) - N- (3, 4-di f | uor obenz
yl)-9-(piperidin-3-ylnmethyl)-9H purin- 2-am ne;
(R) - 8- (4-Cycl opropyl net hyl - R'6- di chl orophenyl ) -N- (3, 4-
di fl uor obenzyl ) -9- (pi peri d 'ﬂ|_8 R"
yl met hyl ) - 9H puri n- 2- a
[0040] ( R)In8ngtBeberhbaetimontoRAs(3- d \mﬁl ,am nopr opyl ) phenyl ) - N
-(3, 4-di fl uorobenzyl)-9-(piperidin-3-
yl met hyl ) - 9H puri n- 2- am ne;
(R) - 8W Qreﬁn Di chl or o- 4- ( 2- di met hyl am noet hyl ) phenyl ) - N-

3 4 11} n | r
§,| met g‘lgd{l_l@gﬁr Iéﬁré-l}l %eﬁ&n’ﬂ? ch&leRFiim -H, halogen, -OCHj,

(R) - 8- (@12; BICF c HUNT 61-Gx Gy hyNROR/t 18(0)48HényCONKIR’3, -MEHOR”, -

|9]I¢—||- gabﬁiﬁg %ﬁﬁlé(o()pf{ﬁe“ di n- 3-yl net hyl ) -

(R) - 8W¢18re§r Di chl or 0- 4- ( 3- hydr oxy- 2- net hyl propyl ) phenyl

) - N-(3 dlfluorobenzyl) 9- (pi peridin-
R' and R™ are independently chosen from -H and C;-C, alkyl;

R*%, R* and R** are one or two substituents independently chosen
from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
-(CH,),OR?® said C-C, alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;

R” is C-C4 alkyl;

R*® and R” are independently chosen from H and C,-Cy alkyl or
R’® and R” with the N to which they are attached form a 4-7

membered saturated heterocyclic ring optionally comprising an O;
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3-yl nmet hyl ) -9H purin-2-am ne
(R)-8-(2, 6-Dichl oro-4-(2-net hoxyet hyl ) phenyl )-N (3, 4-d
WO dososBRenzyl ) - 9- (pi peri di n- 3- PCT/US2007/081899
yl met hyl ) - 9H puri n- 2- am ne
(R)-8-(2, 6-Di chl or o-4- (3- et hoxypropyl ) phenyl ) - N-( 3, 4-
di fl uor obenzyl ) -9- (pi peri di n- 3-
yl met hyl ) - 9H puri n- 2- am ne
(R -N-(3,5-Dichloro-4-(2-(3, 4-di fl uorobenzyl am no) - 9- (
pi per iRt i-oydnnéhH IndEt-punlikpk 8y1- phenyl acetam de

and )

(R - N B, G &Angr o- 4- (2- (3, 4-di f1 uor obenzyl ani no) - 9- (
pi peri met hyl ) - 9H puri n- 8y1-

phe yrnckéri 27’81\’”?|rif| uor opropyl ani de Page 23 of 173 WO
2008/051826 PCT/ US2007/ 081899 or a pharnaceutically

e salt thereof 0043] e embodi t, the

[0041] ; i‘b%ﬁa}bﬁ% embogimat Redp %hBS%i R ik B Ay G orany
optlonaﬁ%‘g@dsltltutéﬂegitﬁh%%ﬂb?ﬁﬁ§§en%onpr' sing adm nistering a

therapeutically effective anount of a conpound of

formula |, or salt thereof. The T-cell nediated
[0042] dinsmather ﬁmbocbel,enf o2 coxmpaphéselentedaliiomi nune  di sease or

an i nflammuatory disease The aut oi mune disease may
(R)-N—(? %htl(%g T é%@én &u(??}cﬂ 0 ph%{}}tllg-lbl (é erlﬁ{n yEHéS[h¥12) 9H-purin-2-

mnnm,exanple ast hma or i nfl ammat ory bowel dlsease [ 0044]
I n anot her enbodinent the invention is directed to a

t hod of tr cance ch .as. .

(R)-8- (g@lr PTPBIDT AT ém rd- g ﬁ%?rrzgf)rf’g(pamﬂ%r-étyfémﬁmba 9H-
purin-2{ghapeuti cal Iy effectlve amount of a conpound of

formila I, or salt thereof. [0045] In yet another

enbodlnent the invention is directed to a nmethod of
(R)-N- Br@hipreefrfluofobeniydb e 26- -aedripopkinyl)-Atnparidsn-Sryilmgthyl)-9H-purin-2-
therapeutically effective anmount of a conpound of
>formula |, or salt thereof. Definitions [0046]
Throughout this specification the terns and
(R)-8-(BEHDREHbto@htrs/] - B(3ifuckdtehrylplef(bipctidiarisyImdtiBAR I -piriyd-amine;

and al kane, unl ess otherw se specified, are intended

i.nclude linear, branched, or cyclic hydro§arbon

(R)-8- (?s@ﬂreltlaroeée%hi\’c@ébcrlﬂa@rpbﬁgzy{)r%%fﬂdnrévrémefélr/ y{f1-purin-2-amine;

refers to al kyl groups of from1l to 6 carbon atons.
(R)-8- (% mlsl%pﬁénﬂpmﬂ fﬁiok&ﬂen%lflm{ﬁlp'eﬁ&lh@?ln‘[@ﬁﬁ)’bH ﬁfrfﬂ)d armne
, 1sopropyl, butyl, s-and and the lik
Preferred al kyl groups are those of C20 or bel ow.
(R)-N-(Ezﬁdplohllomhenm) -& (g,@bheltlor@ph@nwk)y? -(pipetidindhyloethybyYipyrin-2-amine;
hydr ocar bon groups of from3 to 8 carbon atons.

(R)-N—(?E%W'E?ro %rsﬂﬁ’éroﬁé/ %\Ljﬁaé {gz %Bg%ﬂgi}ﬁ%@%%-%ﬁiﬁé&ﬁ%ﬂs sylmethyl)-9H-

Bent

amine;

purin-2-amine;
(R)-8-(2,6-Dichlorophenyl)-N-(2,4-difluorobenzyl)-9-(piperidin-3-ylmethyl)-9H-purin-2-amine;
(R)-8-(2,6-Dichlorophenyl)-N-(2-fluorobenzyl)-9-(piperidin-3-ylmethyl)-9H-purin-2-amine;
(8)-8-(2,6-Dichlorophenyl)-N-(2-fluorobenzyl)-9-(piperidin-3-ylmethyl)- 9H-purin-2-amine;

(R)-N-benzyl-8-(2,6-dichlorophenyl)-9-(piperidin-3-ylmethyl)-9H-purin-2-amine;
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like. [0048] (O to C') Hydrocarbon includes alkyl,
cycl oal kyl, al kenyl, al kynyl, aryl and conbinations
w0 b@sesfs2€ont ai ni ng only hydrogen and one to nPCHUR290F081899

Exanpl es include vinyl, allyl, cyclopropyl,

propargyl, phenethyl, cyclohexyl nmethyl, canphoryl and

napht hyl et hyl . Page 24 of 173 WD 2008/ 051826

PCT/ US2007/ 081899 Saturated (Cl to C')hydrocarbon is

identical in nmeaning to (O to C')alkyl or (Cl to
(R)-8-(X=¢hlatok@fiRofpheis poV-(B ek giflnoroYBeA eV (pip&iddn-8 nd/cths )P @urin-2-

to Co_ " alkyl, (Co to C" )alkyl, or (Co to C' )al kane
amine; when ~nunber of carbon atons is 0, a direct bond is

i mplied. [0049] Al koxy or al koxyl refers to groups of

el
R o e B o iy 2 gine:
to the parent structure through an oxygen. Exanples
(R)-N-(3-ihllarded-Freernbonyyl)ét-Gosioropr-Bpanpheriydebiwpaidin-3-ylmethyl)-9H-
opropyl oxy, cycl ohexyl oxy and the I|ike.
puﬂnzﬁ%ﬂ%? al koxy refers to groups containing one to four
carbons. [0050] Fluoroal kyl refers to al kyl residues
(R)-8- (2 6-Diktil6fopRas | PN-(DET@rdY dtiggstitsy haveikerin-3yaptdesd dyurin-2-
fluorine. It includes perfluoroal kyl, in which all the
amine; hydr ogens have been replaced by fluorlne Exanpl es
i ncl ude fluoronethyl, difluoromethyl, trlfluoronethyl

I | K
R0 LMORARLBAL 2SRl 9050 L RORAL PSR min
(and their aSSOCIated hydr ogens) have been repl aced
(R)-8- (239 sty gepherikaivi B dsdiflnetobdey ed-troperplimp epyeth3]) &) f8purin-2-amine;
tri oxadecyl and the |like. The term oxaal kyl is

(- SPGBy R S S A AR b B phcnor

Abstracts, published by the American Chenica

(R)-3- (@QZ}@-EIMIIOFBQEGHY*D)J@ (Mibérdin-yIhethy®se A ipatih @yl-ehinbdmééyIphenol;
i.e. it refers to conpounds |n mhlch the oxygen is

bonded a_a sing nt atans
(R)-2- ﬂp@f@rﬁ%é? %ﬂae}m@ahﬁef 9193113@ %— - ﬁ}@r%’? PHENASlbl y
: gen, as would be found in carbonyl groups.
m”“m”%?ﬁ?@g?ﬁ§¥ t hi aal kyl and azaal kyl refer to al kyl
resi dues in which one or nore carbons has been
(R)-8-(2-6Rictdend-Hhydroksmethpiphemil}-Ne@ehdiflnewpewyi W& yiperidin-3-ylmethyl)-
9F. ﬁgégm%les i ncl ude et hyl am noet hyl and net hyl t hi opr opyl .
PUNGED"Acyl refers to groups of from1 to 8 carbon
atons of a straight, branched, cyclic configuration,
(R)-8-(BADUEIRb G- triMab e b eghhan )-ar Gatiftiofsbdn SOYDI(Pipkii RS -yImethyl)-
thereof, attached to the parent structure through a
9H-purigad- B\ f unctional ity. One or nore carbons in the
acyl residue may be replaced by nitrogen, oxygen or
| S
R o e PR L P R P Rl Pty o#-pusin
2annn@cetyl benzoyl, propionyl, isobutyryl,

t-butoxycarbonyl benzyloxycarbonyl and the |ike.
(R)-8-(%§-:fﬁ8l}1§rcoy A rhsenglﬁ M (f 4 %1ﬂu%?orge%lz§]15 Bg(pl%re%dln 3 yﬁnethyl) -9H-purin-
2-aming;

(R)-3,5-dichloro-4-(2-(3,4-difluorobenzyl)amino-9-(piperidin-3-ylmethyl)-9H-purin-8-yl)phenol;
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Page 25 of 173 WO 2008/ 051826 PCT/ US2007/ 081899
[0053] Cyclyl refers to a 3- to 8-nenbered ring
w@omsasisecqig 0- 3 heteroatons selected fromO0, P T/U82087/081899
a bicyclic 9- or |0-nenbered ring system cont ai ni ng
0-3 heteroatons selected fromO, N, or S; or a
tricyclic 13- or 15-nenbered ring system containing
0-3 heteroatons selected from 0, N, or S. Cyclyl may
be saturated, unsaturated, or aromatic. A carbocyclyl
(R)-8-(2,6-Dickly@l4Tubpkémyd)- NaB yi-difh &iob éd 29 7E0-(pAserdm 3By thyl)-9H-purin-
. understood, when referring to cyclyl as a substituent,
2-aming;t js jntended that the point of attachment is a ring
carbon or heteroatom of the cyclyl group [ 0054]
I
R R - e e Fp B R e - or-purin
2@nﬁn@yclylalkyl as a substituent, it is |ntended that the
poi nt of attachment is the aIkyI group. [0055]

(-5 BT g Sronu NG G TR Yo b R e PR g - purin-

2-amind;0 cycl oal kyl al kyl as a substituent, it is intended
that the poi nt of attachnent is the al kyl group.
Alicyclyl refers to aliphatic conmpounds having

(R)-8- (‘LC&’@PB@@W@Q%YM orgichiorepicnyl-Nahd, Mlﬂq?ﬁ@b@@éyl§8t(nmﬁflé@'3'
ol UK but may not be a benzenoid or other
ylrneth§§ 8@% sysﬁ%m Alicyclyl my be a 3- to 8-nenbered
ring containing 0-3 heteroatons selected fromO, N, or
(R)-8-(2H-Daclidomy4 (3-dim@hylamiﬂo@mmliﬁbhm$’d])-ﬂ(31g dflsdrebenzyl)-9-(piperidin-3-
0 hsg Béal nln% -3 heteroatons selected fromO, N, or S
ylmethyl)- 901 13- or 15-nembered ring system
contai ning 0-3 heteroatons selected fromO, N, or S.
(R)-8- (2“6%6}98@-4 @2/airﬂéthylﬁmme@ﬂyl)@b{éﬂyy)LNJ(@qkdlﬂﬂoraﬂém 1)-9-(piperidin-3-
het eroat ons. As commonly under st ood, ?errlng
ylmethyl b9HHtueipel-gmings a substituent, it is |ntended that the
poi nt of attachment is a ring carbon or heteroatom of

s EADRL L Bt AT A LA A S By men-
9H-purinriematcpod, when referring to alicyclylalkyl as a
substituent it is intended that the poi nt of

(Rrs- et g %094-(4@& @I-Hl%tw%r Ouﬁﬁ’é% 3> eV }ﬂeoragenzyl) 9-(piperidin-

3y1met|ﬂ§f)_@ffpﬁﬁm1alnﬁnél ng containing 0-3 heteroatons
selected fromO, N, or S; a bi cycllc 9- or |0-nmenbered

aromatic or heteroaromatic ri ng stem cont ai ni n
(R)$-(hoAaromeohi switoay oy piomy0; K St @rotsmesh O pipatings
Imeth ]Iig{{o s nglﬂ;%er ed aromatic or heteroaromatic ring
y Systdm Cont ai ntng 0-3 heteroatons sel ected Page 26 of
173 WO 2008/ 051826 PCT/ US2007/ 081899 from O, N, or S
(R)-8- (%&mdmmnd -3-uedeixspropdl)pheneh- V-6, difluvgotcdzal)-YH paeridin-3-

ubstituent, it is intended
ylrnethyl) -9H-purin-2-amine;

(R)-N-(3,5-Dichloro-4-(2-(3,4-difluorobenzylamino)-9-(piperidin-3-ylmethyl)-9H-purin-8yl-

phenyl acetamide and

(R)-N-(3,5-Dichloro-4-(2-(3,4-difluorobenzylamino)-9-(piperidin-3-ylmethyl)-9H-purin-8yl-
phenyl-3,3,3-trifluoropropyl amide
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that the point of attachnent is a ring carbon of the
aryl group (or ring carbon or heteroatom of the
wheasosmes | ). For the purpose of the present i|iPWBENS100T1081899
aryl and heteroaryl refer to systens in which at
| east one ring, but not necessarily all rings, are
fully aromatic. Thus aromatic 6- to 14- nenbered
carbocyclic rings include, e.g., benzene, naphthal ene,
i ndane, tetralin, benzocycl oheptane and fl uorene and
or a phdri@céutichlty dQepEbibilethcadodmat i ¢ het erocyclic rings
include, e.g., imdazole, pyridine, indole,

i soi ndol i ne, thiophene, benzopyranone, thiazole,
[0043] flppge cm %‘Bﬁlfphﬂ&al%?fél,onq&&lﬁ?ﬂtq 2 m%tga%PE%w%t}t ofa T-cell
et A DA | AL s Fine HAREKRNLAR, cifcctive smouy! of ¢ sppound of
formulaaindr pytrtherode. THeODSE] madiptedl desehsamean be, dor @daknplle, ke sirdiuemune
discase \?%élhaf d tag?rgfgii{aeéyelar'{};e% d 'pmnggcg%%gmgg ?j’g;ﬁ% 8}?&{%’191% rheumatoid
arthritis d}ﬂ@ﬁ%@h&ﬁ&m&ﬁe TRl an@hat®kyf ASHRE Hay b8, fol 8xAhMY ! asthma or
' group. anpl es of arylal kyl "are benzyl, phenethyl,
inflammpeiteny\Hoprebgipéasand napht hyl et hyl . Het eroaryl al kyl neans

an al kyl residue attached to a heteroaryl ring.

Ex ' €.4.: i dj. h
00441 B 5 D55y S L TR gt pgon o cncr

such as Fe@nrSntastit bk ydbmprisiag ¥dmingssirthgen theraphlitiebll§ efeoti@a@mount of a
to three carbons is replaced by a heteroatom sel ected
compoynd g ferpaiyl. g prlthserEt i ng of N, 0 and S. The nitrogen
and sulfur heteroatons may optionally be oxidized,
[0045] anqnggﬁaﬂ&'tﬂ gﬂl%ﬂdiﬂf‘etnﬁ RO HTRYs Qﬁ’%dt%’(ﬂ%la! Yeth8d of treatment of
quat érni zed. Heterocycles al so I nclude
diabetes pimpisetgadnipsiemng altherapeutioalbecfictied amhant dietcompanyd of formula
I liéla subset of heterocycle in which the heterocycle
cor salf eleofnti ¢, Exanpl es of heterocyclyl residues
addi tional ly include piperazinyl, 4-piperidinyl,
pyrazolidinyl, imdazolyl, imdazolinyl,
~imdazolidinyl, pyrazinyl, oxazolidinyl,
Definitioa$xazol i di nyl , thiazolidinyl, isothiazolyl,
qui nucl i dinyl, isothiazolidinyl, benzimdazolyl,

t hi.adi azol benzopyr benzot hj.azol yl ,. . ..

100461 PRGARAY i E PRI IRY R SRERDRRE R ity i defintons.
benzot hi enyl , thianorpholinyl,

[0047] t hi AlkOr pldclllany) stk Odicawise spduifasip aetinlchdd 16 whdlodielincar, branched,
oxadi azolyl, triazolyl and tetrahydroquinolin

|

or cyclif hpdroparhpi panadirey fdesasphinations theaeott SOnt ?lli@]efﬁ%(@&f‘( f0z8lRd groups of
it | :

rom 1 B1EL¥hrPlgRl ERBRBRLE, G} Yho MRBR el o

isopropglibhtyt wednylt-buoritad e lée. [Pecfstredaley] dioascng thout ofi@y or below.

Cycloa]ggllsi%’acso stegl_op @Eggngl-}g%%ef %_gg’ljfg?@mt Ko f@t 2 %91%% o‘% ;0%93 ftor grcparbon

atoms. B&dpRE8P Y AGIHBALrolR a2 dATh B, lélﬂutﬂ,e@l?&t?lf‘ n&BbARI and the
group bound to "acore structure via an al kyl group,

like. e.g., aminonethyl, ami noethyl, am nopenthyl, etc. The
al kyl group, as defined above, could be straight or

onsst P TEEREE, b lDSh e AR TR OF 5, 818
combindfid g draahieitin @B hydroses andlaid/toandafitond 0 BREmpRs éhclude vinyl,

core structure
allyl, cyclopropyl, propargyl, phenethyl, cyclohexylmethyl, camphoryl and naphthylethyl.
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via an al kyl group, e.g., -CH2CH2NHCH3,
- CH2CH2CH2NHCH2CH3, etc. D al kyl am noal kyl neans a
W@ 2008/03u896 ami ne bound to a core structure vi a BET/EEH091/081899

group, e.g., -CH2N(CH3)2, -CH2CH2CH2N( CH3) CH2CH3,

etc. [0063] Substituted al kyl, cyclyl, aryl,

cycl oal kyl, heterocyclyl etc. refer to al kyl, cyclyl,

aryl, cycloal kyl, or heterocyclyl wherein up to three

H atons in each residue are replaced with |oweralkyl,
Saturatdal(q 3€ 0, ) hipadooadbkiy ks, 1d5l)td>ﬁbbﬁ)tnedﬂ)/rf§t@>(@ﬂ'ﬁi @,})hlkyl or (C; to Cy)alkane as

| ower al koxy, perfl uorol oweral k

used hegeai.-hBAICRYEY Tqfaices s @1ade fefot alkals (G t@c%)@éylbern(;ﬂo)to Cy)alkane when
numbelrcoz?r I%)éﬁlg][o%?s 68l §81recec‘fb§ ([n{éﬁmtpﬂlaﬁyl aal kyl am nocar bonyl ),

onam am nosul m nosul f onyl , cyano,
carbonyl, nitro, amno, alkylam no, dialkylamno,
[0049] ur eﬁklﬁoxy al #ydxyl edfels to gmupapf fwomall k¥ danbam, atemb b O stdaght,
one, acglam '

branchegy 1:( @&P?ﬁ IOIlaEfq%)oﬂ’ glahm 'I ?}? fhe%)lﬁg%l tcﬂl (gg)n% |parent structure through
an oxy%@ﬁt e&% mctttberiﬂem@xy, BABZY, R¥pox Ofsolst%et}o @%Mbﬂ?éiéyloxy,
0064] he term "hal 6gen" neans ?iuorlne | orine,
cyclohesylomy ﬁed the likedilower-plogBTelas taigwaph eonsdiningroat ¢o fne cabons.
"treatnment” or "treating" a patient are intended to
[0050] I nCPlluo alkﬁlrr%fgel?y fre%-muesti E{Sch'o%% lot‘j gt%reaﬁeacirbé)gngthh\%]been
preven and re rom t nptons 0
replace@f)fr €flabsSnasls Q&Iltﬁieeﬁer\ﬁhubfbaﬂdﬁfﬁ,ﬁﬁ Wdlh(ﬁﬂﬂljﬁié siydropenstiakebeen replaced
‘preventing" ‘'prevention” refer to, _adm nister]

ng a
by fluories e 18enes BerEcie L Kofeapmpinybiri Geromathah Tifluorocthyl end
Persons of ordinary skill in the medical art
pmﬁmm?ﬁ6&§ﬂlch t he present nethod clainms are directed)
recogni ze that the term "prevent" is not an absolute
[0051] t erOxaalkyl tdfers nedkglalesidnds ihtwh'ieh mecterrmlre carbbus (aefl ¢ghreitt aysociated
t he, prophyl act i adm ni to di i.sh
hydroggibhioRBRY athsooby SETEBudnatel i nihpRatords Pt
trioxaddc§1 altPthe $iROSThé REAREAELLYIAD Rt&dedtb @RSundPRGRT in kh€art [see Naming
follow ng abbreviations and terns have the indicated

and Indexing ofy GhemwabS@itﬁnth_fOE@bmaM& molzbaBhohe S’%GHC&n
Chermca% 01e ,ﬁﬂg/ Obsté %oué% re rlc% hof ﬁ?%/(nﬂ,[ 1?2%)/ dfzeg Iut§ cg&npaunds n

which tE@@xygeh 1Pbdnde®xia aCﬁtli @Byﬂtd tBLits—ad tivtl at €z (fo rrnlng ether bonds); it does

car bobenzoxy = benzyl oxycar bony CDI = car o%y
not refegfq qiﬁu@b}zmr@)e d oxygen, as would be fourid in carbonyl groups. Similarly, thiaalkyl

and azaalkyl refer to alkyl residues in which one or more carbons has been replaced by sulfur or

nitrogen, respectively. Examples include ethylaminoethyl and methylthiopropyl.

[0052] Acyl refers to groups of from 1 to 8 carbon atoms of a straight, branched, cyclic
configuration, saturated, unsaturated and aromatic and combinations thereof, attached to the
parent structure through a carbonyl functionality. One or more carbons in the acyl residue may
be replaced by nitrogen, oxygen or sulfur as long as the point of attachment to the parent remains
at the carbonyl. Examples include acetyl, benzoyl, propionyl, isobutyryl, t-butoxycarbonyl,

benzyloxycarbonyl and the like. Lower-acyl refers to groups containing one to four carbons.
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DBU = di azabi cycl o[ 5. 4. 0] undec-7-ene DCM =
di chl or onet hane = nethyl ene chloride = CH2C12 DEAD =
waele@slyis2@zodi car boxyl ate DI C = dii sopropyl car boHUs200Te81899
DIEA = N, N-diisopropyl ethyl am ne DVAP =
4- N, N-di net hyl am nopyri dine DWVF =
N, N- di net hyl f ormam de DMSO = di net hyl sul foxi de DVB =
1, 4-di vi nyl benzene EEDQ =
2- et hoxy- | - et hoxycar bonyl -1, 2-di hydroqui noline Et =
[0053] et FoKlcl e ers th lads o 8 @hdhiBeredwignagihaping 0-FA&eroatoms selected from O,

9-fl uorenyl net hoxycar bonyl GC = gas chromat ography h
N, or Sia ]Pié)[ﬁ’hfs%‘ opAgmembered ring System containing 0-3 heteroatoms selected from O,

O T i - 1=k ) - 3 3.t i
N, or S%)((a 6{[ ﬁ%{%ﬁ%ﬁ gg %%gft{e‘fe}{b}g‘%ggﬁ%g %/cs:%{nl %O%g%l:ﬁhé %Jﬂéﬁoﬁ%ﬁﬁ's&%ted from
O, N, ohydCexlybmay bt satamodde unduburatedmdrhydmats yA carbocyclyl is a cyclyl lacking

any hetJRaD P o O M Pt bt b s SRIAR e

intende Nt HO IR 0P BRALRRNP%I adh FEDon R UYL Wh &P ehelly k5P broufh
or K ="phenyl PhOH = phenol PfP = pentafl uorophendl
PPTS = pyridi ni um p-tol uenesul fonate PyBroP =

[0054] br drnslitlalicsljefors ol andillnd rpdspitiediadriv keyelfl. ubs ophosplyatderstood,
when rerfg’]ri?lg '§ %gctlylllglrllymsxat sl{l%gtituent, it is intended that the point of attachment is the

alkyl group.

[0055] Cycloalkylalkyl refers to an alkyl residue attached to a cycloalkyl. As commonly
understood, when referring to cycloalkylalkyl as a substituent, it is intended that the point of

attachment is the alkyl group.

[0056] Alicyclyl refers to aliphatic compounds having a carbocyclic ring structure which
may be saturated or unsaturated, but may not be a benzenoid or other aromatic system. Alicyclyl
may be a 3- to 8-membered ring containing 0-3 heteroatoms selected from O, N, or S; a bicyclic
9- or 10-membered ring system containing 0-3 heteroatoms selected from O, N, or S; or a
tricyclic 13- or 15-membered ring system containing 0-3 heteroatoms selected from O, N, or S.
A carboalicyclyl is an alicyclyl lacking any heteroatoms. As commonly understood, when
referring to alicyclyl as a substituent, it is intended that the point of attachment is a ring carbon

or heteroatom of the alicyclyl group.

[0057] Alicyclylalkyl refers to an alkyl residue attached to an alicyclyl. As commonly
understood, when referring to alicyclylalkyl as a substituent, it is intended that the point of

attachment is the alkyl group.

[0058] Aryl and heteroaryl mean a 5- or 6-membered aromatic or heteroaromatic ring
containing 0-3 heteroatoms selected from O, N, or S; a bicyclic 9- or 10-membered aromatic or
heteroaromatic ring system containing 0-3 heteroatoms selected from O, N, or S; or a tricyclic

13- or 14-membered aromatic or heteroaromatic ring system containing 0-3 heteroatoms selected
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rt = roomtenperature sat'd = saturated TBDMS =
t-butyldinmethylsilyl TFA = trifluoroacetic acid THE
WGe-2G08085ke/dr of uran TIPSO = triisopropyl sil anyPOKRYS2007/081899
TMOF = trinmethyl orthoformate TMS = trinethylsilyl
TBDMS = t-butyldinethylsilyl tosyl =
p-tol uenesul fonyl Trt = triphenyl nethyl [0067]
Al t hough this invention is susceptible to enbodi nent
in many different forns, preferred enbodi nents of the
from O,i NV&FH | A9 cahosRQMdersidod SWwheH @fdeing o sdseodibstitawayiels intended
hat the present disclosure is to be considered as an
that the@f@m*n@f ptachBCPOi aémgtq%@oarq s 5y egrowp (aring dappafr hgtgroatom of

the hete?%%l&' ﬁ%{:t;ﬁé ph ?@tﬂ? é%s&ttg%%eg_} Bf t a?lﬁth %Fbotﬁ JH%? to systems in

which aeieann crmtrnxgnbmthmt neekdagilynalinge nie fofly ammcamh&siargeram 6-to 14-

atenta he i nven
membeigg ey LA R AR évéﬁ%zeng lﬂ@gé@a@ﬂ? ety of
benzocifehBfic ahd AR AGPINRES & - nﬁ%'efe‘aaa%rﬁatlccﬁe@érﬂﬁlcﬁﬁ %n%?mclude
e considered artifacts of patent prosecution and
e.g., nﬂﬂbtwegmnmhmmﬁubheanMehn@nbbmﬁmnd®p2qnﬂmaesahMQM£oﬂHaf
hei.r inventi.o ntlon enqﬁ asses

benmmﬁg%g,roél nF,hléOCB]éIHﬂgle }ﬁié?ls%jl}lén \ %11?0@%@9 , Itﬁre}hﬁgrocarboline,

pyrimiddsS pe&SineNeR@hzdlddnd ZI%HQAOII& Page 30 of 173 WO
20087 051826 PCT/ US2007/ 081899 [ 0069] In general , the

ounds of the present invention ma repared by
[0059] ¢ hgfrbféarllfﬁd dreang piy @Ilit/]rfﬁﬁlé@le ptéachebtogpapsy ing: e&%@qr@ﬁonly understood,
0
when re%&gﬁg? a@faﬂl%;l%g fahe it Rl chit, &tgls ?]rgcgrlé(%ggh%ﬁljle 1n Jr gﬁ}{chment is the alkyl

group. Ekamplicegf amgtatitil atesbenlzﬁlaglmmhﬂlya i ceydpropit andnabhthylethyl
synth§3|s pr dures. In thes reactlons it is sg
Peaisainidied R SHache B ATS E Y] THiEe FrmpIcs include, c.g.

; ]H% KORWR ahitheale not mentioned here. Genera
yn]n%ynt I’s o? gupg%gs [0076] ‘ne method for preparing

puri ne anal ogs of the invention is shown in Schenme 1.
[0060] Di sﬁbﬁttqoeyr:émmemis 4 ¢tyeldally] ohhnyt redielge imwhich frorn one to three carbons is

roplacef it Derufir? s i FER s skl MEndst il N A8 ¥ Thé Ritfgon and
sulfur heRtSMdAEmh optichaly BODkIdiAA, hifd the hitfogdh ﬁ@tbﬂﬁ&ﬁin My dPtionally be

quaternized. Heterocycles also include spiroheterocycles. It is to be noted that heteroaryl is a

Hetero

subset of heterocycle in which the heterocycle is aromatic. Examples of heterocyclyl residues
additionally include piperazinyl, 4-piperidinyl, pyrazolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolyl, quinuclidinyl,
isothiazolidinyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl, tetrahydrofuryl,
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinylsulfoxide,

thiamorpholinylsulfone, oxadiazolyl, triazolyl and tetrahydroquinolinyl.

[0061] Whenever reference is made to nitrogen attached cyclyl or nitrogenous cyclyl (where
cyclyl may be identified as heterocyclyl, alicyclyl, or heteroaryl) such cyclyl contains at least one

N atom, but may also contain additional 0-3 heteroatoms selected from O, N, or S.
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amne RNH2 to yield conpound 2. Addition of a second
am ne R'NH2 di splaces the chloride in the 4-position.
wor@aosisen of the nitro group in 3 to an am nePUEUSZP07/081899

reagents well known in the art (e.g. Raney N/ H2,

Fe/ Et OH aqAcCOH, Na2S204/ NHAOH H20/ Di oxane), fol |l owed

by cyclization with an aryl al dehyde gives purine 5.
Schenme 1. Synthesis of purine analogs. R R'" O CN I N
NC NH2 RHNNOC NRN-~ NYNR 02N 02N , 2 3

[0062] T eMtﬂo@myl Heimshlnhln’[ﬂno é«fcmNBNﬁ(ﬁh {% a cary strictareiviarRlkIN group, e.g.,
NYN. R~~ NN H The purlne anal ogs
aminomgthytl ypmipegthyl ?@Woﬁﬁ‘}ﬁhb‘eetﬁr éf Bﬁﬁ’é‘dl @is?uwﬁd@ figeghhowe. could be
X%PBl av
stralght(o§%ght%t@§%cﬁg the %r% ﬁo?lﬁm&lrug%sc r!‘s]% ﬁgll ?g%gﬁ@}[)E%Hz’
CH,C((a9e 13N, e&? %IMaﬂlﬁmﬁll@HSﬂr&Rﬁs PETOHMBRY BRIREDIAAY to 4 bere structure

via an alagy.l E?ﬁrug'r %gf %ﬁmgﬁﬁéﬁs@ m&ﬁﬁﬁ ?ﬂ#@aa(?@a °fcr Eﬁ@%ﬁgmmoalkyl

means Jﬂeft?atry %ﬁf% Hoﬂn@@ch@ Q@re %truétﬁret\h@ B Qi'k&ﬁ%ﬁoﬁ t.%et he am_pg TzN(CHg)z,

by a hucl eophi | di spl acenent reac : duction o
-CH2CHh€HmN(@I®3)@H@GHs, dol | owed by ring closure with an
al dehyde, vyields the purine. The product can then be

rel sed ramthe O|IdS ort nt i t cid
100631 ¢ ¢ SRR e SEh A SR ML et SRR et R i, ey,
cycloaﬂ%M NérREdrscyefyl etdie u BRth@@ S atois in H&blpreﬁ‘idﬁ@re replaced with

reductive HOI| Ow RNH2 O N
loweralkyl, halogen, haloalkyl, hydroxy, hydroxymethyl, loweralkoxy, perfluoroloweralkoxy,
carboxy, carboalkoxy (also referred to as alkoxycarbonyl), carboxamido (also referred to as
alkylaminocarbonyl), sulfonamido, aminosulfonyl, alkylaminosulfonyl, cyano, carbonyl, nitro,
amino, alkylamino, dialkylamino, ureido, alkylureido, mercapto, alkylthio, sulfoxide, sulfone,

acylamino, amidino, alkylthio, alkylsulfinyl, alkylsulfonyl, phenyl, benzyl, heteroaryl, phenoxy,

benzyloxy, or heteroaryloxy.
[0064] The term "halogen" means fluorine, chlorine, bromine or iodine.

[0065] As used herein, reference to "treatment" or “treating” a patient are intended to include
prophylaxis. The terms include amelioration, prevention and relief from the symptoms and/or
effects associated with these disorders. The terms “preventing” or “prevention” refer to
administering a medicament beforehand to forestall or obtund an attack. Persons of ordinary
skill in the medical art (to which the present method claims are directed) recognize that the term
“prevent” is not an absolute term. In the medical art it is understood to refer to the prophylactic
administration of a drug to diminish the likelihood or seriousness of a condition, and this is the

sense intended.

Abbreviations

[0066] The following abbreviations and terms have the indicated meanings throughout:
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Oamnation R 2 H7 6 LHN RHN R1. ArCHO
reduction N/ NO2 N NH2 2. aerial oxidation L-N~N L-N

WORMRS/H0826 8 9 R'\NAr R'~NAr N cl eavage N N ~P@EI/BS2007/081899

anh.
ACN
BNB
Boc
Bu
CBz
CDI
DBU
DCM
DEAD
DIC
DIEA
DMAP
DMF
DMSO
DVB
EEDQ
Et
FCC
Fmoc

GC

HATU

HOAc
HOBt

mesyl

MTBE

oiL-N), NI HNN 10 R 11 [0072] Follow ng are exenplary
procedures for preparation of some of the conpounds of
the invention. Synthesis of

N- (3, 4-di fl uorobenzyl)-8-(2-chl oro-6-fl uorophenyl)-9-(
(R -piperidin-3-. 1X1)- 9H purin-2-am ne (Conpound
113) EOO7zxktyne possible process for synthesis of

N- (3, 4-di fl uorobenzyl)-8-(2-chl oro-6-

f 1 uor SpheHWYLoYs ( (R) - pi peri di n- 3-yl met hyl ) - 9H puri n- 2-
am nez(COJEEBHﬂHIell?’) is showmn in Schenme 3 bel ow and
detailed 1n the foll ow ng description. Page 32 of 173
WO 2068/ ObbBdGorEY ILISADOBLAMIBAAd Schene 3. 0Boc NH2
OBoc GN\Boc |—|2N) - FHNC d F NNO2 DIEA THE HN

DI EA, ~CHICNIYlORY cagbpnyl7g ¢ 2 h N2 60 C, 30 min HN ~

= butyl

= carbobenzoxy = benzyloxycarbonyl

= carbonyl diimidazole

= diazabicyclo[5.4.0]Jundec-7-ene

= dichloromethane = methylene chloride = CH,Cl,
= diethyl azodicarboxylate

= diisopropylcarbodiimide

= N,N-diisopropylethyl amine

= 4-N,N-dimethylaminopyridine

= N,N-dimethylformamide

= dimethyl sulfoxide

= 1,4-divinylbenzene

= 2-cthoxy-1-ethoxycarbonyl-1,2-dihydroquinoline
= cthyl

= flash column chromography

= 9-fluorenylmethoxycarbonyl

= gas chromatography

= hour(s)

= O-~(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

= acetic acid

= hydroxybenzotriazole

= methyl

= methanesulfonyl

= methyl t-butyl ether
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M I I IV F O N83%ield CILN 91 %ield ~ F 12
13 1. Na2S24, dioxane /water 2. 10 %CH3000H i n DNA,
wWa298051826 h 39 %yield A on 2 steps O CHO FCT/HSBOT081899
NTFA, CH2C2 Nv d P1C 25 C, 1h N\ NN" F 97 %
yield NV NF HV NNHN NF~\ - F~\ F F
N- (3, 4-di fluorobenzyl)-8-(2-chl oro-6-fluorophenyl)- 14
9-((R)-piperidi n-3-yl nethyl)-9Hp uri n-2-amne 113
(S)-tent-butyl 3-((2-chloro-5-nitropyrimdin-4
NMO Yyl ami ao) metdwthyinfirpielindioRile! - car boxyl ate (12) [0074]
To 1.267 g (6.53 mmol, 1.0 equiv.) of
PEG 2 4- dichlRstyetbylang gleslr i mi di ne (Toronto Research
Chem cal s), i 8 nL of anhydrous THE at -78 C was added
PhOHKdropwi se %heg%ll ution of 6.53 mml (1 equiv.) of an
PhOH am ne=andphkngdb nL of N, N-dii sopropylethylamne in 6.5
nmL anhydrous THE CI HN R

PfP = ~ pentafluorophenol

PPTS = pyridinium p-toluenesulfonate
PyBroP = bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
rm = reaction mixture

rt = room temperature

sat’d = saturated

TBDMS = t-butyldimethylsilyl

TFA = trifluoroacetic acid

THF = tetrahydrofuran

TIPSO = triisopropylsilanyloxy

TMOF = trimethyl orthoformate

TMS = trimethylsilyl

TBDMS = t-butyldimethylsilyl

tosyl = p-toluenesulfonyl

Trt = triphenylmethyl

[0067] Although this invention is susceptible to embodiment in many different forms,
preferred embodiments of the invention are shown. It should be understood, however, that the
present disclosure is to be considered as an exemplification of the principles of this invention and

is not intended to limit the invention to the embodiments illustrated.

[0068] It may be found upon examination that certain members of the claimed genus are not
patentable to the inventors in this application. In this event, subsequent exclusions of species
from the compass of applicants' claims are to be considered artifacts of patent prosecution and
not reflective of the inventors' concept or description of their invention; the invention
encompasses all of the members of the genus (I) that are not already in the possession of the

public.
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N~NO2 ..R-NH2 , NO2 NCI/ ND EA, THEC N -78 C, 2 h
[0075] The reaction m xture was stirred for 30 mn at
wo 7@ssweed then allowed to warmto 25 C and sSPCT/E807/081899
for an additional 1 h. The solvent was renoved in
vacuo and the residue purified by flash
chromat ography on silica gel. Page 33 of 173 WO
2008/ 051826 PCT/ US2007/ 081899 [0076] (S)-tert-butyl
3-((2-chloro-5-nitropyrimdin-4-yl am no) net hyl)
[0069] pi Flﬁ Egbﬁ’érﬁ]l@tﬂe cofipolndgydfakepredet) invRIBACmayDEPNpNRE by @he Methods
was syntheS|zed usi ng the procedure descri bed
111ustrat§q§, g;,t@e gggqrﬁlgre:(wg})n sclsgresas, fpgﬁaf%{%tqur)be& Bl@m, Q1 e modifications
(
thereof,Fyl]JS}nl rlgadlgr %ﬁﬂ% Lt’artq:g'ﬂéa;lz%%y%%hﬁ%}ld %§n efﬂﬁor?'c{psg\ﬁhesg /
procedulesm' Ixtthirse rectidues ansaaslsd pessthyd toandtcaise oﬁs'aﬂidms thradodrt én themselves
e. The .desired product was obtained as a yell ow
known,@ar g npy meptigpedihgrey g’ o6 yi el d. 1H NMR (300 MHz,
CDC13), ppm 9.05 (s, 1H), 8.56 (br s, 1H), 3.85 (dd,
2H), 3.59 (m 2H), 3.03 (br t, 1H), 2.87 (dd, 1H),
1.86 (m 2H), 1.69 (m 1H), 1.46 (s, 9H), 1.40 (m 2H,
Generaksyathesisof pgringist h 1. 46 ppm).  (S)-tent-butyl -3-((2-(3,
4-di f | uorobenzyl am no)-5-nitropyrimdin-4
yl am no) net hyl ) piperidine -1- carboxylate (13) [0078]
[0070] TO a eat widiwd fof pleParitgeirmnylogs of the invention is shown in Scheme 1.

3-((2-chloro-5 nltro yrim di n-4-yl am no) net hyl
DlSplaCﬁmﬁ@rqfdh%@Yq Ché%lﬂ?é X EétCEClﬂlQrO(i)nEE@PYle@n@fS uﬁ‘ﬁ’ég)’ ocgurs in a

reglose%?tﬁe dmlansﬂggr %%ﬁ% tl%% ?ﬁéa%gkz% gllﬂhlggl hg%@gm rTE is %rs%dlsplaced by an

amine RI’NHz,to izlelcﬁc@ﬂptblmd)Z adtliBordefth §e|cumt alhﬁlBZW’lNHzai‘mp‘lz&es the chloride in
0, 068 048F1'm 1.1 equiv.) and the reactloH i
the 4-p9ﬁts&nu Ry BILER) GTAURSYO; 3 §0j BRmyPC BEINS FSagefps we .lﬁlﬂwn in the
i

R e et R N R e
cyclizatvorl@ithrhd) ayhdldbhydeeziveh parib®@Sm) . The organic | ayer was

dried (anhydrous Na2SO4) and concentrated in vacuo.

The pal e yell ow resi due was purified by colum

chromat ography (silica gel, hexane / ethyl acetate 3/

1) to give 0.188h&gn®f. Qﬁ&hé@ﬁo@@ﬁ@@hal&@s (91 %

yield). 1H NVR (300 MHz, CDC13), ppm 8.80 (s, 1H),

8.60 (br t, 1H), 7.16 (m 2H), 7.06 (m 1H), 6.87 (br

t, 1H),gr4. 58 (d, 2H), 3.80xm 2H), 3.43 (m 2H), 2.88

LW 1H)\H,2. 55 ngIN/lI-&, 1. m H H

R,,NIerN-Ru
oN N o,N =N

1 2
l reduction

. i H N H

N NooN. R cyclization R'” ‘R"
Ar—4 Ijr B — U

N—~zN HNT

[0071] The purine analogs of the invention may be prepared on solid support (Scheme 2).

For example, an acid cleavable linker can be attached to the Argogel-NH, resin. The resin with
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Page 34 of 173 WD 2008/ 051826 PCT/ US2007/081899 (m
2H), 1.64 (m | H), 1.43 (s, 9H), 1.44 (m | H,
wWo@e@shsspi ng with 1.43 ppm, 1.22 (m 1H) ; MPCI/ER3007/081899

mz 478.8 (MH)+. (3S)-tert-butyl-3-((2-(3,
4-di f | uor obenzyl am no) - 8- (2-chl oro-6 fl uorophenyl)-9H
purin-9- yl)nethyl)piperidine-1-carboxylate (14)
[0079] To a solution of 0.522 g (3.0 mmol, 12.5
equiv.) of sodium hydrosulfite in 4 nL of water and

the link@r i8 fitdt reductivs aminasddaditiag RENHS. $hé priraidigf 2, aviiEis dirdids 1y
added a solution of (S)-tert-

S). but y! : .

prepareg froppthe dirst sipfip $6hgBe hy thematfaghed to theragmys brp appleanhjli
' : hyl . bt Al . '
dlsplac%%j)r%?%w %{_ecgiézﬁ:&\ﬁl bf’fh:@ Eut&olﬁ%ﬁngiggé%%cgpg g(lég gfo(g\;ﬁ]#v?ﬂgan aldehyde,
yields toputineo Mhegsodict canatlen boreldedriromahe fBidGuppdreby freafment with acid

an IIysi s. showed no starting material was left. Ethyl
SuChaSéré@? Qestie#09- ni) was added and the organic |ayer

washed with water (3 X 30 nL) and brine (1 X 30 nL),

dried (anhygdrans2 NegRMHasaRehBRRCETH AL afalbgs. vacuo to

give crude (S)-tent-butyl %(2-(3,4- &

di f I uor obenzyl am no) - 5- am nopyri m di n-4-yl am no) net hyl

) pi peridine-1 -carboxylate. [0080] To a sabufion of

crude (S)-tent-butyl z | NO,
- (3, 4-difl obenzylam.no).: 5- <
RODYT | 'O z@v)r[/ham{pe)—ﬁcefﬁh Op HEr i dich)e\-N - car boxyl a

te in 2 nL onzangddr ous ‘NN di et Byl acet ami de apd 0.2

mL of acetic acid i,n a 20 nL scintillation vial was

added 2-chl or ¥-6- fluorobenzal dehyde (0.076 g, 0.48

mml, 2 eqtiv.). The reaction m xture was heated at

120 C for 21 h, then allowed to cool to 25 C. The

sol uti on wa¥ dil uted with et hykn&cet at e .a8@onl), the

organi ¢ | gyenowas™Washed with Hy( 2

bringe (1) R0 ni), dried~{anhydrgdus Na2&Myicand

cokgke tlﬁé\tléd i n vacuo. Ir‘é‘,si]due was purified by

col utm €hrgmat ography (silic& gel, hexane / ethyl

acetate 3/ 2) to give the desired product 14 (0.056

g, 39 %yield over 2 steps). iH NWR (300 MHz, CDC13),

ppm 8.73 (Sa 1H), 7.54-7,46 (m 1H), 7.39-7.36 (m

1H), 7.23%/06 (m 4H), Bwed (br t, | H), 4.65 (d,

2H), 3.84-%74 (mpusdH), 2,#2Nm | H), 2.45 (ddd, |

H 3L, 86Mpr, IH), 1. 514,23 (m 3H, overlapping with

1.35 ppt), 1.36 (s, 9H),x0.912 (m 1H); M5 (El) mz

587.0 (MH}%. Page 35 of 173'WD 2008/ 051826

PCT/ US2007/ 081899

N- (3, 4-di fl uorobenzyl)-8-(2-chloro-6
[0072] f | Failoptiveark ex@nflafy) prpcqaiardsdomprdparhtitat dfidone D thanmpoRinds of the
) .amne (113) [0081] To a solution of 0.0214 g (0.036
InventiQhyp| ) of (3S)-tert-butyl 3-((2-(3,4-

di fl1 uor obenzyl am no) - 8- (2-chl oro- 6-f| uor ophenyl ) - 9H pu
Synthedid 5 19-(Y U)dIRESRbIRy BEY-i20éHdr0-6-fluorophenyl)-9-((R)-piperidin-3-ylmethyl)-

9H-purin-2-amine (Compound 113)

N

[0073] One possible process for synthesis of N-(3,4-difluorobenzyl)-8-(2-chloro-6-
fluorophenyl)-9-((R)-piperidin-3-ylmethyl)-9H-purin-2-amine (Compound 113) is shown in

Scheme 3 below and detailed in the following description.
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carboxylate 14 in 0.5 nL nethyl ene chlori de was added
TFA (0.5 nmL) with stirring at room tenperature for 1
wWh2008h81820] vent was renoved in vacuo and the reGI/tsm07/081899
purified using preparative HPLC to give 0.0212 g (97
% vyield) of desired product 113 (TFA salt) as a
colorless oil. 1H NWR (300 WHz, CD3CD), ppm 8.82 (s,
1H), 7.69-7.61 (m 1H), 7.48-7.45 (m 1H), 7.35-7.27
(m 2H), 7.19-7.14 (m 2H), 4.72-4.58 (m 2H),
4.05-3.79 (m 2H), 3.26-8c¥hdIn 4H), 2.72-2.52 (m
2H), 2.13 (br, 1H) 1.86-1.73 (m 1H), 1.69 (m 2H),
1.01 (m _1H)); Ms (El) mz 487,.2 (M)+ Solld Phase
Synt hesi(s {&f Purines [0082] e possi @ process for
sol i d phase synt hesis of purfifie anal ogs of the
i nventiron is denonStratedri iy Schene hg! ow and
etai l@dwirn the fofl owi ng desee pti o age 36 of 173
)Nl\)j/ 2008/931826 P 2007/ 81890 ‘i“f:\;@;ne 4. CNBoc
c”N" GNBoc & @iddNC Q- c Ove Na@®ded 3B10 “NH H DCE NQ,
H\x Nxz 1 Nv NO,/ , 25 CN2 d F7 L DI EA, DWF
Rl 16 25 C, 16 h 18 y Boc 0.5 M Na2S2¥4, NHAOH HNC 1.
R3CHO H20 / dioxane NH2 25 C, 2 cycles IN DVA, 5%
CH3COOH, 100 C, 2 cycles Q.--L' N 2. aeliabs@Xbeatdon
Rl 19 Q\IBOC CNH 2. 10 % CH3COOH in DMA,

120°C, 16 h
39 % yield Cl

on 2 steps
CHO

TFA, CH,CI
Q LCly Q“’ al
o \
Y\Q — “p
97 % vield N A\ |
HN—<’ b yie
E g > / _

F F

N—(3 4-difluorobenzyl)-8-(2-chloro-6-fluorophenyl)- 14
9-((R)-piperidin-3-ylmethyl)-9H-purin-2-amine

113

(S)-tert-butyl 3-((2-chloro-5-nitropyrimidin-4-ylamino)methyl) piperidine-1-carboxylate (12)

[0074] To 1.267 g (6.53 mmol, 1.0 equiv.) of 2,4-dichloro-5-nitropyrimidine (Toronto
Research Chemicals) in 8 mL of anhydrous THF at -78 °C was added dropwise a solution of

6.53 mmol (1 equiv.) of an amine and 1.25 mL of N, N-diisopropylethylamine in 6.5 mL
anhydrous THF.

cl HN
N)ﬁ/NOZ "R—NH, N)TNOZ
| |
s P
C'/I\N DIEA, THF Cl)\N

-78°C,2h

[0075] The reaction mixture was stirred for 30 min at -78 °C and then allowed to warm to 25
°C and stirred for an additional 1 h. The solvent was removed in vacuo and the residue purified

by flash chromatography on silica gel.
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3 NR3 TFA/ CH2CI2 NN R N HN~~ N LNNR N R1L N 20
21 Step 1: Reductive amnation with a primry am ne
WO 0®883%187® a 100 nL shaki ng vessel contai ni ng BCT/US2007/081899
suspension of 1.2 g (0.786 mmol/g, 0.943 mol, 1
equi v.) of resin-bound o-nethoxybenzal dehyde resin 16
in 10 nL of 1,2-dichloroethane (DCE) was added 7.54
mmol (0.4 M 8.0 equiv.) of an amine. The resin
suspensi on was shaken for 1 mn and 1.6 g (7.54 mol,
[0076] O. 4SMer8bityERHURVchloref5-Siadpyiridin-aceiminyg Rosteyy gipcteinaas
added. followed by 10 nL of 1, 2-dichloroethane. The
carboxydyfg pENsi on was shaken for 16 h at 25 C. The shaking
vessel was then drained, and the resin was washed wth
CH3CH (1X), CH2Cl2 (2X), P nad of 173 WO 2008/ 051826
PCT/ US2007/ 081899 CH3OH ( 1X), CH2C12 (2X), CH3OH
(1X), CH3OH (1X30 mn) and GA2Cl2 (2X). The resulting
resi n-bound secondary am ng-17 gave a positive result
wi th the bronophenol blue talglng t est The resin
was dried in vacuo. Step g;xiarylatlon wth a
4-am no-2-chloro-5-nitrg dine [0084] To 1.2 g
(0.786 nmol /g, 0.943 mol , 1 equi v.) of resin-bound

secondar ne 17 in 4 ni of DMF and 0.33 nL (0.244
[0077] g vg[asggg)l/lﬁﬁmd usglg)th@qmoedl}re@fsscnbed above, using (S)-1-Boc-3-

(aminorng, tﬁgg pl e%a n%rd I4 5%%@@ ﬁ"ef%{bﬁ%&g 8§/ %%ﬁmﬁnﬁcanon was

perfom&dld)ln\sﬂ)ca(gél @&hgfaeﬂ‘t F ity of hexanes / ethyl acetate as the mobile phase. The
(2-chlgro-5-nitropyrimd -yl an1no)ne¢
desired ysr%*@ﬁﬁ wwtm%%%%g}‘o Wl §0§Anh{8 of Yighir H m (300 MHz,

cocn BT IEteR: 6188 49, b B er . 2

1H), 1.§6204),,2HJHR.62 2m( 1EX),,1.46ME, JHX) ,40CH2 CH2 oY@ MppinGHA@H 4@ Kpm).
and CH2C12 (2X). The resulting resin-bound
nitropyrimdine resin 18 gave a negative result with
the bronmophenol blue staining tests. The resin was
dried in vacuo. Step 3: Reduction of the nitro group

(S)-tert[FABBS) (X053, a—d#@JdﬁbbeQszl@fnzn@)g%zﬁoﬁﬁ@m@zﬂﬁhmz@ o JmeMylAiperidine -1-

equi v.) of sodium hydrosulfite in 40 wat er was
carboxyd@fdétB)20 i of 1, 4-dioxane followed by 0.93 nL of a

saturated aqueous solution of anmmonia. This sol ution

was added to a 100 nlL shaki ng vessel containing 1.2 g

[0078] To a solution of (S)-tert-butyl 3-((2-chloro-5-nitropyrimidin-4-ylamino)methyl)
piperidine-1-carboxylate 12 (0.161 g, 0.43 mmol, 1 equiv.) in 2 mL of acetonitrile was added

N, N-diisopropylethylamine (0.064 g, 0.087 mL, 0.5 mmol, 1.15 equiv.) and 3,4-difluorobenzyl
amine (0.068 g, 0.48 mmol, 1.1 equiv.) and the reaction mixture was heated with stirring at 60
°C for 30 min. The solvent was removed in vacuo and the residue was taken in ethyl acetate (30
mL), washed with water (2 x 10 mL) and brine (1 x 10 mL). The organic layer was dried
(anhydrous Na,SQO4) and concentrated in vacuo. The pale yellow residue was purified by column
chromatography (silica gel, hexane / ethyl acetate 3 / 1) to give 0.188 g of desired product 13 (91
% yield). "H NMR (300 MHz, CDCls), ppm: 8.80 (s, 1H), 8.60 (br t, 1H), 7.16 (m, 2H), 7.06 (m,
1H), 6.87 (brt, 1H), 4.58 (d, 2H), 3.80 (m, 2H), 3.43 (m, 2H), 2.88 (br, 1H), 2.55 (br, 1H), 1.78
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(0.786 nmmol/g. 0.943 nmmol, 1 equiv.) of resin-bound
5-nitropyrimdine 18. The resin suspensi on was shaken
w0 o08@s5182@t 25 C. The shaki ng vessel was drai nedI/Esz907/081899
the resin was washed with water: 1,4-dioxane 2:1
(v/iv) (1X). The shaking vessel was recharged wth 60
nmL of a freshly prepared 0.5 M solution of sodi um
hydrosul fite in 40 nL of water and 20 niL of di oxane
and 0.93 nL of a saturated aqueous sol ution of
(m, 2HRMwAT 1 Hhat.43/a&s 98y, apar @f 185 odeseppinpeditabas epmyhe2PagelH) ; MS
38 of 173, WD 2008/ 051826 PCT/ US2007/ 081899 suspension
(ED m/ A8 8MikBn at 25 C for 16 h. The shaking vessel was
drained and the resin was washed with water:
1, 4-dioxane 2:1 (v/v) (2X), anhydrous CH3CH (2X),
anhydrous DVF (2X), CH2Cl2 (2X) and anhydrous THE
(2X). The resulting resin-bound 5-am nopyri m di ne 19
(. 35)-tergéve/l -8-((D s i-iflueratesgllaminot-B- (€ uéldo-Orbpinewiaiy M 9bkpurin-9-

n|n test in was dried in vacuo. Step 4:
yjmethf Zpﬁ@ﬁ !ﬁﬁ?@@ﬁﬁﬁﬁggz] To a 20 nL scintillation vial
contai ning 200 ng (0.786 nmol/g resin, 0.157 mol ,
1.0 equiv.) of the resin-bound 5-am nopyrim di ne 19
mas added 2 nmL of a solution of 10 8 mol (0.9 M
equiv.) of an al dehyde in 10.8 nlL of anhydraqus

[0079] N &E%ﬁ wrv Al ofcbiZeng Ge) BRePLOI 25 AUV épf spdbim bydiopyfiteriggt mL of
water agf? b B UP RSN IA A ‘gfﬁg%ugggfu%ﬁn Ata %%ngt WY addidd Q’soliilg&lﬂwo% (S)-tert-

owed to cool e solution was renove
butyl 3-|()qu(ét4-é1ﬂannbbbimgzlmbh5 mpmﬂhém Mtamimjh;edryd))mmﬂidihe -1-

carboxyga!ltg'i&tg l(l)? § et de ¢ Zf%qul;ir gergy ﬁﬁ‘o‘?fy\f %—dé)%%‘g r'l%ks ss)\f\lﬂltlon was stirred

»
for 30 n%ﬂLé't YS Cto{]/h(%rhﬁé %H?lg%k glﬁcgyég)ﬁad ﬂ%&gg ﬁw’f@na@@vas left. gthy_%_ ﬁcetate (100

acet am acetl c acCl
mL) was eadderd emdstb@n@amin layas wfaelﬁdeditlabvaﬂ:f)(B K SK)GnL)Lﬁldrbmtef(éd( 30 mL),

| . to 25 t f
dricd @h&ﬁm&%ﬁ% AT R A N G S TGN ERR
dlﬂuord(?:&%gze){%ﬁi(ﬂg% WifiRopyPMi d o4 lanfthi?fakeehy I BADeridfdd3 bl b 8xlai@nd

The ‘resul ti hg resi n-bound purine 20" was
dried in vacuo. [0087] Typical acid cleavage
conditions were enployed by stirring the resin in 10
mL of a 1:1 mxture of CH2C12 / TFA (v/v) for 1 hour

100801 3" 1% ol ERASEAPSRRL SRS IED L ALERERS: (e
amlnopyﬂﬁmdin-\ﬂaﬁlihﬁmo\)méﬂhy%&wné-3 Xarboxplagpiaraii \of aliRdtous N, N-

i fication _of the combined filtrate gave the desired
dlmethséﬁﬁeﬁ%@dg anq §:7 Anls §f foetic paigdn 3g0RL seantiNgon o Mas pdows! 2-chloro-6-

ﬂuorob%%_%o@{(%? g?%rS 6% %lh >2/|e§1u1é7 )( "IF")IllepléeP?t ion ) ml,éitlfe was heated at 120 °C
for 21 Mglit)eggd]ﬂ()%di Pk te225 IC Xihe-sBldtidH a3 dAuRkdiwith cthyledtate (60 mL), the

organic{{er 5 agod i oD fng0 0. spgitper b A0y dethgmhydens
NaZSO4§ tagd gcp&gﬁ]t}ﬁec}/ zlnr%tcu ”l)he 1idue was purified by column chromatography (silica
gel, hexane / ethyl acetate 3 / 2) to give the desired product 14 (0.056 g, 39 % yield over 2 steps).
'H NMR (300 MHz, CDCls), ppm: 8.75 (s, 1H), 7.54-7.46 (m, 1H), 7.39-7.36 (m, 1H), 7.23-7.06
(m, 4H), 5.74 (br t, 1H), 4.65 (d, 2H), 3.84-3.74 (m, 4H), 2.72 (m, 1H), 2.45 (ddd, 1H), 1.86 (br,
1H), 1.51-1.23 (m, 3H, overlapping with 1.36 ppm), 1.36 (s, 9H), 0.91 (m, 1H); MS (EI) m/z
587.0 (MH)".
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purin-2-amne (119): PNH G HJ\ / NYI YNS N-N
Cl was prepared according to the above given
wee@sesigee. 7.54 mmol (0.853 g, 0.4 M 8.0 equp@T/ysh7/081899
t hi ophene- 2- net hyl am ne were used in the step of
reductive amnation of resin with a primary am ne.
For the step of purine formation, the resin (1.2 g,
0.786 mMmmol /g, 0.943 mmol) was equally divided into 6
vials. In each vial, 2 nL of a solution of 10.8 mo
(0.9 M 12.5 equiv.) of 2,6-dichloro benzal dehyde in
10 8 nL of anhydrous N, N-dinethylacetanide and 0. 2 nmL
acetic acid were added to 200 resi n-boun
N-(3.4- @ﬂaﬂwﬁéwf)r&r(?ddr{@mc@ﬂvsl@pﬁﬁwl)r&( (R pﬂ?rldlwlwefhﬂﬂﬁél purin-2-
am”w(@iﬁgaratlve HPLC purification gave 160 ng of desired
ound TFA salt as a colorless oil. The TFA salt
was converted into the HO salt by addi ng portions of
20 L of a 1 M solution of HO in ethanol (Alfa
Aesar), stirring for 15 mn at roon1tenperature and in

00811 02T ag BRYpRELb B3 8RS Lo S E B e e ner
difluordben Bl Meind)- Bl(glthloy@%l-ﬂlwwlﬂiehﬁl,) 9H391ﬁr11f QMM‘ﬁ&Iﬁ}lgjlﬁ&ﬂhﬂé pm

nmet hyl ene chl oride / hexanes as white soli 105

carboxyAgte éf‘ ip@i5Hal mqtlédewlorgiehvwédedﬁbé (BAdek) with ﬁtﬂilﬂél@ @amom

ternper rggg (@ ”Ji@olx%ﬂ%%a? oywm 1%3 2? %—lﬁ‘le f&?@@%&ﬁ?rﬂsmg preparative

HPLC tbidive GODI2 ¢ (97 % idld) of d@Rirddprodidy 113 (PIBA salt) ak)colddle8Soil. 'H

N (SRR - én§ Do o 1 %(r@ﬁo 1 e Py 235727

(m, 2H)(5zl)rlb?§§4 Cﬁllw,or g g%y4 g %n 2Hh)y4 08 3(729 (( Lo r? élé r? 049 grln 4Ht) 2.72-2.52

(n12H)2ngbpuEDnL&6aﬁBdeLaH77b69ﬁmgH{MGOQKnaYH)VwMS(EDrm&4812

MH+2008/051826 PCT/ US2007/ 081899 [0089] One possible

(ME) process for solid phase synthesis of conmpound 477 is
denonstrated in Schene 5 below and detailed in the
follow ng description. Schene 5. NBoc Boc H NBoc N HN
NH CQCOEt HNH N z Pyridine, DCM N i-PA / 30%

...ag.NaOHd N N )
Solid Phase Synthesis of Purines

[0082] One possible process for solid phase synthesis of purine analogs of the invention

is demonstrated in Scheme 4 below and detailed in the following description.
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111V LLN _N25C, 16 h L'N~ 0 80 C, 2 cycles TFA/ CH

LN\ I) ZOZNN NHW \ N/ O ()O )~ N d
WQ@2008851826 477 [0090] Intermediate 22 is sim | aPCUS2007/081899

prepared by using the same solid phase nethod to

prepare conpound 19. Propionyl chloride (0.14 nm, 10

equiv.) was added to solid phase internediate 22 (0.2

g, 0.8 mmwl/g, 0.16mmol) suspended in pyridine (2 nli)

and DCM (1 nL) in a small shaker vessel that was

shaken for 16 h at 25 C Sdikeneessel was drai ned and

the resins were washed wth DCM (2X), MOH (2X), DWVF

(1X), MeCH (2X) and DCM (2X). The resulting resin-

bound ani de gave a negative result \@:"& br omophenol

bl ue staining test. [0091] The above™afi de was NBoc

suspended in i-PA (1.5 nl) and trar f/'erred to a 20 my

SCi Il ati,on vial, % aq sol uti NaOH (1 S
jg“é gﬁd %—%% a4 sl owy™ E{Di rred at 8('5'?\j o
for 16 #d al B%acto codl . Th uti on was N)ﬁ/ 2

%/

ved Vi a i pette and t hen rec—har—geel—wt%)(\

and 30% aq NaOH (1 nlL) and heatgedvat 80 C fork 18
hr The 16cool ed mixture was transteeried back to a ¢
smal | shaki ng vessel, drained and the resins were
rinsed wth |-PA/H20 ( 1 2X), MeQOH (2X), DCM (1X),
MeOH (2X) and DCM (2X). B%2] The resulting
resin-bound 8-ethyl purl e derivative was cl eaved from
dshena s, fH,ofi ol | ow ng t,mg typi cal ac|L d cl eavage
pr@@egi@,kgr% and purifiedlvi aqprepd e RP-HPLC
yi #od, 2tjees titled co é@?d J277 (DyAfA’rﬁT?CO% g fFZKy%eﬁlt

®‘3£ CD)N ppm 82%r|8((§|datléﬂ'_|)’ Page 41 of

173 WD 2008/ 051826 RCT/ US2007/ 081899 7. 47 (m 2H),
7.30 (m 2H), 4.81 (my92H), 4.20 (dd, 2H), 3.36(m
2H), 3.00 (q, 2H, 2. 90 (m 2H), 1.99 (d, 2H), 1.74
(g, 2H), 1.60 (m 2H), 1.45 (t, 3H) ); M5 (El) mz
399.1/40.2 (M+. Further Alternatiy ynt hesi s of
purines e alternative process @m eparing
purine a 8%5 of the invention is shovvn in Schene 4.

Varlatldn qfs the Rlycp@sition on the%/mjrl ne scaffold
of

(paul dy \ﬁccon'pl_lshed_b;u,subs
WN§§OND at the Rl-positi Q{m Qﬁ& ng this route

(Sche 6), variation is introduced in a |ater stage
of the synthesis conpared with the2route given in
Schenme 1. As given in Schene 1,

Step 1: Reductive amination with a primary amine

[0083] To a 100 mL shaking vessel containing a suspension of 1.2 g (0.786 mmol/g, 0.943
mmol, 1 equiv.) of resin-bound o-methoxybenzaldehyde resin 16 in 10 mL of 1,2-dichloroethane
(DCE) was added 7.54 mmol (0.4 M, 8.0 equiv.) of an amine. The resin suspension was shaken
for 1 min and 1.6 g (7.54 mmol, 0.4 M, 8.0 equiv.) of sodium triacetoxyborohydride was added
followed by 10 mL of 1,2-dichlorocthane. The suspension was shaken for 16 h at 25 °C. The
shaking vessel was then drained, and the resin was washed with CH;OH (1X), CH,Cl, (2X),
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di spl acenent of the two chlorides in
2,4-dichloro-5-nitropyrimdine 1 usually occurs in a
WO e@BoOS8eect i ve manner. Thus, the nore reacti VRCT/US2007/081899
chloride in the 2-position is first displaced by an
amne RNH2 to yield conpound 2. Addition of NaSMe
di spl aces the chloride in the 4-position. Reduction
of the nitro group in 25 to an am ne (26) using
reagents well known in the art (e.g.
CH30%X§,@H£@1W ERIROTI (@Xa e (i ((D)I?S(b'ﬁﬁﬂ\[a@dl)CHztm (2oweThdaysulting
yclization with an aryl  al deh ives purine 27.
resin- bmﬁéa@qném&ﬂmﬂ% &7 g aswstwetre%ﬁttwﬂb Heompphcaghblxel piagung test.
0 | acement of this |eaving group with an
Theresﬁl%gs&?edf/}gga{ € substituted purine 5. Schene 6.
Synt heS| s of purine analogs: variation of Rl by

substitution of sulphon. [T1Il NO2 R INH2 |1 NOZ,SNa

NO2 reduction NH2Z N2 ~C NC CI NNHSN NHS\II
NHR225260Iiat| ~NHZNINII\N>ArRN

Step 2: Y4 g B4 B @ Tlegpyimidiie & 1R S 0 N

SN 5 R R 28 27 The fol | ow ng is an exenpl ary
procedure for preparation of sone of the conpounds of
the invention. Page 42 of 173 WD 2008/ 051826
PCT/ US2007/.081899 Synt hes
[0084] ( R)Toyl. @(ggO(7§6 glrgq)légﬂof%é ﬁﬁ@ﬁly L )qul_V()Fgf 5@9,11} hpypdgsecondary amine 17 in

4 mL of DXAP andt . ?.?" i 22'44 %@% %&yh b ﬁgf&&%&?ﬁnﬁﬁgérogylethylarmne Ina

L 2,2-1r1 acetate (conpoun
shakmgp»re@ﬁndas&s ﬁdxtedsaysoidtﬁmmef 186 mmol (0.7 g, 0.25 M, 2.0 equiv.) of (S)-tert-butyl

3-((2-ck)lor\:)ogq_1plérl(9pyém%? 1% 1%1}8{0 ?ﬁ&%l}&@%@ﬁ%ﬁer | di 31_1 ;c)’_iIY IZ» gﬁtmwlof DMF.

The rnu?tm?e weast dhiykdnug Q@a@%@i &h ('ﬁ%@kaklﬁ%flgg Wy hdd 28 AR d ﬁle resin was

bel ow and detailed 1n the fol description. Page
washed4@thDMI7Q@XWICROIS ( 100)] BAGE PCYY, U&OQU_KB 18399H &hemd CH,Cl, (2X).

The resulting resin-bound nitropyrimidine resin 18 gave a negative result with the bromophenol

blue staining tests. The resin was dried in vacuo.
Step 3: Reduction of the nitro group

[0085] To a solution of 5.22 g (30.0 mmol, 0.5 M, 45 equiv.) of sodium hydrosulfite in 40
mL of water was added 20 mL of 1,4-dioxane followed by 0.93 mL of a saturated aqueous
solution of ammonia. This solution was added to a 100 mL shaking vessel containing 1.2 g
(0.786 mmol/g. 0.943 mmol, 1 equiv.) of resin-bound 5-nitropyrimidine 18. The resin suspension
was shaken for 2 h at 25 °C. The shaking vessel was drained and the resin was washed with
water:1,4-dioxane 2:1 (v/v) (1X). The shaking vessel was recharged with 60 mL of a freshly
prepared 0.5 M solution of sodium hydrosulfite in 40 mL of water and 20 mL of dioxane and

0.93 mL of a saturated aqueous solution of ammonia that was prepared as described above. The
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NHZ N NO2 N'\ NO2 OIll NaSMe, DMF S NH Na2S204, aq.
NH3, D EA, THEOQ NNHTrt, 2 h ~ dioxane, rt on . "A
woems/0yd2&C, 2h G N C %vyield N 93%yield | Na@BY$2007/081899

yield 75/ \JI\ >0ill 0110 12 29 CHOC'.1 "'C
NHC d N2 AcOH, DVA N - nCPBA, DCM N\ N 140C, 36h
[1~\ rt,3h 0O I~ SNNHiIi NNO " cONNdO | ~? 36%
yield 100%vyield ill >~0_0 30 >~0 0 31 >~0k0O 32 NHZ \
NVP 100 C 62%vyield O #on F NCO BBr3, bcMd IN

suspensidn wshaREMtN5\C 6} 16 thd\bhakin@Q%l Ghddiencti@n# tHd Bsih was
N 33 F 01~1 O Synthesis of conpound 12 has been

washedgedewitosd4ptiexdng dsl (v/)SeKarmahgjrous CHrPHUAY).2@hydrous DMF (2X),
CH,Cl; (2X) and anhydrous THF (2X). The resulting resin-bound 5-aminopyrimidine 19 gave a

positive result with the bromophenol blue staining test. The resin was dried in vacuo.

Step 4: Purine formation

[0086] To a 20 mL scintillation vial containing 200 mg (0.786 mmol/g resin, 0.157 mmol,
1.0 equiv.) of the resin-bound 5-aminopyrimidine 19 was added 2 mL of a solution of 10.8 mmol
(0.9 M, 12.5 equiv.) of an aldehyde in 10.8 mL of anhydrous &, N-dimethylacetamide and 0.2 mL
of acetic acid. The resin suspension was heated at 100 °C for 21 h, then allowed to cool to 25
°C. The solution was removed via pipette and the resin was washed with anhydrous N, V-
dimethylacetamide (2X). The vial was recharged with 2.0 mL of a solution of 10.8 mmol (0.9 M,
12.5 equiv.) of the same aldehyde in 10.8 mL of N,N-dimethylacetamide and 0.2 mL of acetic
acid. The resin suspension was heated at 100 °C for 16 h, then allowed to cool to 25 °C and
transferred to a small shaking vessel. The vessel was drained and the resin was washed with
DMF (4X), CH,Cl, (2X), CH30H (2X) and CH,Cl; (2X). The resulting resin-bound purine 20

was dried in vacuo.

[0087] Typical acid cleavage conditions were employed by stirring the resin in 10 mL of a
1:1 mixture of CH,Cl,/ TFA (v/v) for 1 hour at 25 °C. The resin suspension was then transferred
to a small shaking vessel. The vessel was drained and the resin washed with CH,Cl, (3X).

Preparative HPLC purification of the combined filtrate gave the desired purine 21 (TFA salt).
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To a solution of conpound 12 (24.85 g, 66.8 mvol, 1.0
equiv.) in DM (70 m), was added NaSMe (5.15 g, 73.5
woneB/05182d. equiv.), resulting in a orange suspRCEUSW07/081899
This was stirred at rt Page 44 of 173 WD 2008/ 051826
PCT/ US2007/ 081899 for 2 h. After observing conplete
conversion by NVR of the m xture, the m xture was
diluted with EtOAc and washed with water (3x)
foll owed by washing with brine. The organic |ayer was
(R)-8-(26idechl drdBaen)9-(fipdrided-8 o/ lasty DNE@Uphak-2dy linBthy §-purin-2-amine
23.93 g of solid conpound 29 was obtained in 93%
119 yi el d. Conmpound 30 To a sol ution of compound 29 (23.93
g, 62.4 mol, 1.0 equiv.) in dioxane (100 M), a
saturated solution of Na2S2Q4 (50 g, 287 mmol, 4.6
equiv.) in water was added followed by ag. NH3 (10
m). Reaction mxture was stirred at rt o.n.. The
[0088] m' XRir8e2wedichliorapheny W +( hipEti Gae3 - gl thyd s Neldhioph ank2 -yl ashy 1)-9H-
. 2 % ﬁgg brine. The organic layer was dried (Na2SO4),
purin-2ganipe (@) and concentrated in  vacuo. 10.25 g of
compound 30 was obtained as a off-white solid in 46%
yi el d. Conpound 31 To a sgtgmifn of compound 30 (10.25
g, 29 mol, 1.0 equiv. ) (100 m) was added 2, 6-

di chl or obenzal dehyde :%%h , 1.5 equiv.)
eN:l

foll owed by AcOH (10 n1xture was heated at

140C whil e air was bu rough for 36 h. The

m xture was then diluted with EtOAc and washed with

wat er (3x) followed by brine. The organic | ayer was
was pregiaticd dcc(qméizscmyhe abpyd gigereprogedire Grdemmok{®353 g OA¥LE.0 equiv.) of

. The crude product Lca, usi.ng . .

thiophef 3R ARRRRERS et B e BERABH MR ER oraBut ¥ gprimary
amine. Yol tewtlfipdridd foaationtthé R (112 @Y% mhdl/g, (CMBIakY was

32 To a solution of conpound 31 (4. 8.46 nmmol, 1.0
equally dgifled ntq ¢ vidMragach @ial.nd whEA a(sy)bé{pn@f i() SQanb(OrﬂTM 12.5 equiv.) of

d

2,6-dictflofd beeﬂ%[ﬁ?ﬁyd@gtﬁ 1G898%of HASAB W QiR AL UBHRA 5 0 AR of
acetic atidewverd Iadidlddetd 200 iy dICMiadIundSheadnodytimiNabi@EBq 2xjol/g, 0.157

fol | owed by wat er &2 % and brine. The

organi c | aye
mmol). fanal gropar iy B EEaurtTicafionparg 19AdnE eissied sraepund PFA saltas a
colorles$ 3AUPhe Tﬁ@'EER Yad cgilgve\f’@ﬁ uﬂptﬂ?é Iq@p?afltga eg%baf‘ 1# SlALOMEL ofa 1 M
or Page 45 173 WO

yield (4.56 g) as a co ess SO
SO lutlotﬂcblﬁs(libﬁbﬂ%ol:’(@lfdlswﬁﬁ At8D8 9@ 15Gnmpas uow I3nfawatare and in vacuo
L ution

removugqt&le \§olverilt n‘geiy nd 32 g%{é@g &%?gl Thelscgl%pnégWas:l' anurated with ether

to give ﬁhlg@mﬂéw%hb q}ié(tk}@%ythﬂﬁbd‘ Boflm&RPIch¥BhloriddhdXBneskq a white solid
equi v.). The reaction m xture was

(105 mg after being dried for 16 h over P,Osunder high vacuum at 40 °C). HCl salt: '"H NMR

(300 MHz, CD;0D), ppm: 8.89 (s, 1H), 7.66 (m, 3H), 7.31 (m, 1H), 7.12 (br s, 1H), 6.97 (m,

1H), 4.92 (m, 2H), 3.98 (m, 2H), 3.85 (dd, 2H), 2.73 (m, 2H), 2.25 (br, 1H), 1.80 (m, 1H), 1.60

(m, 2H), 1.21 (m, 1H) ); MS (EI) m/z 473.1 (M) .

Synthesis of (N)-(2-Chlorobenzy])-&-ethyl-9-(2-(peperidin-4-yl)ethyl)-9 H-purin-2-amine (477)
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heated to 100 C and stirred overnight. M xture was
then poured into H2O and extracted with EtQAc. The
W@ 09Bl0sIsel or gani ¢ | ayers were washed w th wat ePCEHEO82007/081899
brine, dried (Na2SO4), filtered and concentrated in
vacuo. 70 ng of conpound 33 was obtained in 62%yi el d.
(R -4-((8-(2, 6-dichl orophenyl)-9-(pi peridin-3
yl met hyl ) -9H purin-2 yl am no) net hyl ) - 2-
fl uorophenol 2,2, 2-trifluoroacetate (506) To a sol ution
[0089] Of (@ICHMS{B& P3Sces R BOlidPRse sPRhédk oflcotpegid ¥77) isidemidahrated in
was added BBr3 (0.182 mmol, 0.018 m, 45.6 ny,
Schem625 belgwm dytailqthin the fllomgng AFseriDien was stirred
overnight at rt. For workup, the reaction m xture was
cooled to 0 C and quenchggle\pﬁcft MeOH. This sol ution
was concentrated in vacuo an purlfl ed by
sem - prepHPLC (0% to 80% ACN with TFA). After
4°i zi ng conpoung-§Q6 was obt ai nedas the TFA-salt &a\

%yi eld (40 ng)~ FFA-salt: 1H N 400 I\/Hz

H coPPM 10. 4Q, 4 br s, 1H), 9.39 (br S, 8. 67
NI NH21 '%rldme BCM53 n’l] \3 ’3/'1[ 30@’%1’\‘301[ ﬁ\ ALC ZCIH) 7/\
L2 13 @delenl H), [ 71 2P0 56 G } HH/}
5

1H, 3.73( M), 340 (t, 1 H),( 3= (m 1
a2.73 (m 1|—|).64(m 1 H, 242@@ 204(
1H, 1.57(m 4H, 1.26 (m 1H 9(m 1H) 2.
2Anot her possi bl e®route for preparing pu¥i ne anal ogs of 47
the invention is shown in Schene 8. Introduction of

substituted anilines on the Rl-position of the purine

[0090] iﬁqul{eglagdlgt% bqs Bﬁnlaﬂg %géyﬂréd%etgu%ytpé Hegﬁé écf_lﬂltéhﬁger fethod to prepare

un er rous "con 1 ons.
compousynh @sosiotiyd chivbidai(® 14 he., d0rchnie. )analaddsd ofsotil @hase intermediate 22

02 TSR DS e B et 'i@%ami BRNARBmL) B smal shaler

vessel t@%“%@@%@?ﬁ%@%&% 2007 DBidaB et ARGRe ARy ashed

with DGEM' (IXINQ, NMeQIEA 2XQASMIFt (UK ,avic@N (2KR) bindNDEZMC(2 3. The EsulNiniyhiesin-
NNH 12 RR 34 The following is an. exerrplary

bound %mé% ERNFrENGEBHVE Kreu bWétBérbé?maPPe&Pg'%lu% SAPHREEStof t he
i nvention. Synthesis of
(R)-8-(2, 6-di chl orophenyl)-N- (3, 4-di chl orophenyl )-9-(p
iperidin-3-. I XI)-9H purin-2-am ne
2,2,2-trifluoroacetate (compound 720) One possible

[0091] pr @@@bo?@@m@mqﬁéwmn@eﬁd in i-PA (1.5 mL) and transferred to a 20 mL

scmtﬂla%m)l ol él Ia@ I{s%lﬁ{ 9P ?@q %({22—1 6u 7 Il?? asdaldﬁ APRIGN s Jas slowly

I'peri
stirred &4.88.,°2-fbf 16 htaHdoAkRkat® cdol 2Ghe b&uﬁ@t@Wﬁs fd?no%%ﬁ' QMBpiflette and then

bel ow and detailed in the foll ow ng description.
recharged with i-PA (1.5 mL) and 30% aq NaOH (1 mL) and heated at 80 °C for 18 hr. The
cooled mixture was transferred back to a small shaking vessel, drained and the resins were rinsed

with i-PA/H,0 (2:1, 2X), MeOH (2X), DCM (1X), McOH (2X) and DCM (2X).

[0092] The resulting resin-bound 8-ethyl purine derivative was cleaved from the resin
following the typical acid cleavage procedure and purified via preparative RP-HPLC to yield the
titled compound 477 (3.1 mg) as a TFA salt: '"H NMR (300 MHz, CD;0D), ppm: 8.64 (s, 1H),

Page 41 of 173



Page 47 of 173 WD 2008/ 051826 PCT/ US2007/ 081899
Scheme 9. NH2 C \ NH2 N ,ill N-\ N2 d C N NO
WORMESOSTBRE CI N NH DIEA, ACN CI N 111, N NH Ne@IZRS20§8081899

C 2h 80 C 4h HOA' d 75 %yield 87 %yield ol NN

1 >~0'~0>~0'~092 35 Na2S2041 aq. NH3, 100 %yield

dioxane, rt 225 h CHO CIl ~C d C / N- AcCH DwvA

Cl / NNH2 120 C, oon. C NNNC NNN HJCO HC

JY 42 %yield (:? NN OO 37 >~01~10 36 TFA, DCMrt,
7.47 (m12HY, 7B3EREn, ZH) £8d (mCeHN4.20 (ddNID, 3\36MnNH N3 1804 qQ&AH), 2.90 (m,

2H), 1.99 (d, 2H), 1.74 (g, 2H), 1.60 (m, 2H), 1.45 (t, 3H) ); MS (EI) m/z 399.1/40.2 (M)".

Further Alternative svnthesis of purines

1. One alternative process for preparing purine analogs of the invention is shown in Scheme 4.
Variation of the R1-position on the purine scaffold could be accomplished by substitution of a
SO,Me-group at the R1-position. By using this route (Scheme 6), variation is introduced in a
later stage of the synthesis compared with the route given in Scheme 1. As given in Scheme 1,
displacement of the two chlorides in 2,4-dichloro-5-nitropyrimidine 1 usually occurs in a
regioselective manner. Thus, the more reactive chloride in the 2-position is first displaced by an
amine R’NH2 to yield compound 2. Addition of NaSMe displaces the chloride in the 4-position.
Reduction of the nitro group in 25 to an amine (26) using reagents well known in the art (e.g.
Na,S,04/NH4OH/H,0/dioxane, Pd(C)/H,/MeOH), followed by cyclization with an aryl aldehyde
gives purine 27. Oxidation of the MeS-substituent to the corresponding sulfone and replacement

of this leaving group with an amine gives the substituted purine 5.

Scheme 6. Synthesis of purine analogs: variation of R1 by substitution of sulphon.

~NH SNa i
N NO, R 2 NN NO, e N NO, reduction N NH,
| — I — XX, —
A A2 SN NH s
c” N el c” >N” NH i N° D
R R
1 2

N I}IH
| R'
25 26
J cyclization
wrNHy
NTXxN R N I
N x oxidation
R'< )'\/I A |/I YA < N N\>_A
N“ NN o¢SJ\N/ N PP r
H R [0 b s” N N
5 I R
28 27

The following is an exemplary procedure for preparation of some of the compounds of the

invention.
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H 720 The synthesis of conpound 12 is al so descri bed

in Schenme 3 and detailed in the procedure bel ow
w®eiwene183 Conmpound 35 To a sol ution of conpouPdI/Lg2007/081899

(100 ng, 0.269 mol, 1.0 equiv.) in ACN (3 m), was

added D EA (54 |, 0.309 mmol, 1.15 equiv.) and

3,4-dichloroaniline (55.7 ng, 0.344 mol, 1.28

equiv.). The reaction m xture was stirred at 80 C for

4 h. TLC showed that the reaction was Page 48 of 173

WO 2008/ 051826 PCT/ US2007/081899 conmplete. For

morkup the r m. vias concentrated in vacuo glssolved

i4 (AECH I Sigh

amino )I;I;Qtﬁ¥ﬁr2u]%?0r8 19 : Y E 2% 08 E '5@6 pur i fied

r oduct
fractlons wer e coIIected and concentrated in vacuo to
t | d, Co Q.
One pogeGpiRsHmgP REDSs 08" '@gﬁ @gé GG 13- @lpéaﬁtn\ﬁ -ylmethy)-

9H- pun‘nrQ gﬁhﬁﬁo)ﬁ%ﬂgj‘lﬁa @lﬂgr@f{%‘ ha 2- (ﬁﬂﬂ)@@é&%‘caﬁS%) ;SBS%O{VH in Scheme 7

0 equiv.) was added a sol ution of

below a@dnlptatlndjnﬂﬁe rfcvilaivmgdcﬁerlp‘(ld_n m). The rmwas stirred at
rt for 2.5 h. After conpletion, EtOAc was added to the
rm followed by washing with water (3x) and brine.
After drying on Na2SO4, filtration and concentration
in vacuo, crude compound 36 was obtained in 100%
yi el d. Conmpound 37 To a solution of conpound 36 (110
ng, 0.235 mmol, 1.0 equiv.) in DVA (2 mM) was added
2, 6- dichl orobenzal dehyde (82 ng, 0.471 nmmol, 2.0
equiv.) and acetic acid (0.2 nl). The reaction
m xture was stirred o.n. in a sealed tube at 120 C
After conpletion, the r.m was cooled dow to rt,
diluted with Et QAc and washed wth H2O (3x) and brine.
After drying on Na2SO4, filtration and concentration
i n vacuo, the crude product was purified by colum
chromat ography (hept:EtOAc 9:1 to 1:1). Product
fractions were collected and concentrated in vacuo to
obtain conpound 37 in 42 %yield (62 ny). (R -8-(2,
6-di chl orophenyl ) - N- (3,
4-di chl orophenyl ) - 9- (pi peridin-3 yl methyl)-9H
purin-2-amne 2,2,2-trifluoroacetate (720) To a
sol ution of conpound 37 (62 ng, 0.10 mmol) in DCM (1.5
m) was added TFA (0.5 m). The rmwas stirred for
1.5 h at rt. The reaction m xture was concentrated in
vacuo. After purification by prep-HPLC (0-70 %
ACN/ TFA, 2x) and |yophilization, conpound 720 was
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obtained as the TFA-salt in 25 %yield (16 ng). Page

49 of 173 WD 2008/ 051826 PCT/ US2007/081899 Conpounds
WB1B8/0580 522 and 530 (Schene 10) can be syntPEBUEMd7/081899

using the synthetic route described in Schene 1. The

requi red al dehydes can be prepared according to

literature procedures (Synthesis, 2004, no. 12, .

2062-2065). Schene 10. d 1111 d OH N OH HN N HNN N

ad d FNFNFHFH 513520 d d OH II~-NOHNN

- HNNHW\ d Cd F/ Bednle7 H F 522 530 Conpound

38 can be convert$d to ether derivatives (e.qg.

compound 519) as)shown in Schene 11. Schene 11 O d

a Il Q‘gXNN Bocl\l—deprotectlonN\NN(}|

-HNIIN NO? HN(;\IJ~ CICIN FNFH
O )\ P NaSMe, DMF S)I\N/ NH Na,S$;0,, aq. NH;,

DIEA, THF i, 2h | dioxane, rt o.n.

Nlj'\‘oz 782 C, 2h S
—_
)\ “ 46% vyield
SUSL 75 % yield N 93% yield >L N >
S A 0o

1

CHO
Cl Cl

N Xy NH: AcOH, DMA mCPBA, DCM N N\
PP 140°C, 36 h )\ nan 0., | _
? N” > NH — - SN N
(j) 36% yield 100% yield (j)
N

N
30 >L 31
S A, A
2
NMP
100 °C 62% vyield
~o o.n.

F

ot >_© ton Y >_©
FE I

Synthesis of compound 12 has been described previously (Scheme 3).
Compound 29

To a solution of compound 12 (24.85 g, 66.8 mmol, 1.0 equiv.) in DMF (70 ml), was added

NaSMe (5.15 g, 73.5 mmol, 1.1 equiv.), resulting in a orange suspension. This was stirred at rt
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FFF 38 0 X0 390 X0 40 Page 50 of 173 WD 2008/ 051826
PCT/ US2007/ 081899 The following is an exenpl ary
wpe@seshsee for the preparation of a conmpound oPCT/H82007/081899
i nvention. Synthesis of
(R)-8-(2, 6-di chl oro-4-et hoxyphenyl)-N- (3, 4-difl uoroben
zyl)-9-(piperidin-3 | ~yl)-9H purin-2-am ne
2,2,2-trifluoroacetate (compound 519) One possible
process for synthesis of
for 2 h. (theﬁoﬂ@rv@n@b&hﬁl@fe%oﬂv@%i@ﬁwmm by tH¥-1hktdke, the mixture was diluted
|quorobenzy?1 piperi din-3-y Irrethl%thI—I-puranam
with EtDA¢ apdovashed: it mﬁt%a(é& fatlewed pyyvasking aiinbrinen The Regegic layer was

dried (I‘%%_S_Bgf ?W&%ﬁ%agﬁibmﬁ%eh%kgw 8?‘@ % ﬁlﬁ?c‘c‘)ﬁﬂtp?&%cﬁf? NGy obtained

in 93% Mield.rt, 30 min 1111 \ N HN NN 100%yield HN N N 56%
yield HNNNC cruded C / NF/ M FFI /| F O
OF OOF H 38 41 519 Schene 12. Conpound 41 To a

Compo® 3 1 on_of conpound 38 (50 ng, 0.081 mmol, 1.0
equiv.) in NWP (1 m) was added sodium hydrlde (9.68
ng, 0.242 mmol, 3.0 eqU|v ). The rmwas stirred for 30

to s soff g HED £ 2B 1808, BAE8 b et b

solutior &MRASLOP (50 éZOZSW&ﬁﬁiéUm 6 E@ﬁv')@@@xtalté?ﬂvdy 28 BoIMRx&d by aq. NH; (10
poured out in water and extracted twice with Et QAC.

ml). Reagifsi m@ﬁur@r\g%ﬁﬁtquaa}e’t 9 IWeTl@ m@gh@dww difutosmeth Et)dc and washed
with waa%er (/4x2 ’bn%e bf e 8r ned (E\?aasqaﬁd ﬁ?tgreﬁent co%gentrated in

0 obt ai f & d& Corr'po
vacuo. quwg lof adrhpy@unyli 38 vhas obtalned as a off-white solid in 46% 1eld.
(R)-8-(2, 6-di chl oro-4-et hoxyphenyl )-N-(3, 4- di f 1 uor oben
zyl)-9-(piperidin-3 ylnmethyl)-9H purin- 2-am ne
-tr fluoroacetate 519 Page 51 of 173 WO
Compogiat ' 806 PCT! US2007/ 081895 To a_Sol uti o of
conmpound 41 (52 ng, 0.080 mmol) in DCM (1 m) was
TFA (0. :
To a so u%%g%f comp 19nd53({|21)0.25 g, 29 mmol, 1.0 equiv.) in DMA (100 ml) was added 2,6-
dichlorobenzaldehyde (7.6 g, 43 mmol, 1.5 equiv.) followed by AcOH (10 ml). The mixture was
heated at 140°C while air was bubbled through for 36 h. The mixture was then diluted with
EtOAc and washed with water (3x) followed by brine. The organic layer was dried (Na,SO,),
filtered and concentrated in vacuo. The crude product was purified over silica, using a 1:1

EtOAc/heptane mixture as mobile phase. 5.39 g of yellow solid 31 was obtained in 36% yield.
Compound 32

To a solution of compound 31 (4.3 g, 8.46 mmol, 1.0 equiv.) in DCM at 0°C, m-CPBA (70%, 4.4
g, 17 mmol, 2.0 equiv.) was added. The mixture was allowed to warm to rt slowly and was
stirred for 3 h. Mixture was then diluted with DCM and washed with NaHCOj; (2x), followed by
water (2x) and brine. The organic layer was dried (Na;SOy), filtered and concentrated in vacuo.

Compound 32 was obtained in near quantitative yield (4.56 g) as a colorless solid.
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Rmwas stirred at rt for 30 mn. After conpletion, the
rmwas concentrated in vacuo, purified by prep-HPLC
W@ 200803482CN wi th TFA), concentrated and | yophi PCRES200T081899

obtain the TFA-salt of conmpound 519 in a 56%yield
over two steps. TFA-salt: 1H NWR (400 WHz, DMSO D6),
ppm 8.74 (s, 1H), 8.58 (d, 1H), 8.25 (m 1H), 7.92
(br s, I H, 7244 (m I H, 7.38 (m | H, 7.31 (m
2H), 7.24 (m | H, 4.55 (m 2H), 4.17 (g, 2H), 3.85

Compof/¥33 1 H), 3.70 (dd, I H, 3.16 (d, I H, 3.08 (d, I
H, 2.67 (m | H, 2.58 (m | H, 2.14 (br s, 1H),
1.63 (d, 1H), 1.37 (m 5H), 101(m 1H. 3. A

Toa Somr%lé)élnt |C§Hﬁ%ﬁﬁ@/\25 (ﬁ &g% 12%6\251%; nocﬂfor oa@ﬁ%\nwa% added 3-

fluoro-amcthokglecnatlatriiiee PRE30 paaolt 1287 ing, d@sajuibedTha retah'&on mixture was
bel o

h .). Co i al I i il abl )
heated 1;2 F(fp &2 aegaﬁtnaéc? ](o:y?erggghf. éﬁa%ga vgggtﬁétg Iﬁ&g& & al—;l/z(gl ang extracted with
r ed.to ehyde 4 cI03| reacti,o
Ei0AC B kBmblne et viese wened bribniaer dal gate, et Mays0,).
nsf or to the .acid ich bef nctlon ed, to
filtered gh ESMR TR b yts Aol Sl St e PR 224 el
(e.g. R NH2/ TBTU DI EA/ DCM). Schene 13. O OH OH O Cl

reduction Cl oxidation C NHZ R NNH Br R Br Br 42
(R)-4-((432 gadickieraphemil b &-(piveridin: onaleriy &t Y ibwuria2-danédedoeipyVdg

ation NNNBr R NNNHR NN
ﬂuomp%” K?Igrbzgfj%ﬁomaceﬁg (5,0% 47 46 45 The following is an

exenplary procedure for the preparat|on of a conpound
the inventjon,

To a sogmemo(ﬁ rcemﬂpwic%fpe mmoe ZLO(TS8=4]- Qicaviyorin MR aph Hey added BBrs
(0.182 151(1(20@20 t@ HP lluggr g é‘g’gé ?a%%a?lggg?% t)e%cf?’o ?%ﬁ%ﬁ%@ Hired overnight at rt.

For workup, the reaction mixture was cooled to 0 °C and quenched with MeOH. This solution
was concentrated in vacuo and purified by semi-prepHPLC (0% to 80% ACN with TFA). After
lyophilizing compound 506 was obtained as the TFA-salt in 60% yield (40 mg).

TFA-salt: "H NMR (400 MHz, CDCls), ppm: 10.40 (br s, 1H), 9.39 (br s, 1H), 8.67 (s, 1H), 7.53
(m, 3H), 7.31 (m, 1H), 7.29 (m, 1H), 7.13 (dd, 1H), 7.04 (m, 2H), 4.56 (dd, 2H), 3.84 (m, 1H),
3.73 (m, 1H), 3.40 (t, 1H), 3.25 (m, 1H), 2.73 (m, 1H), 2.64 (m, 1H), 2.42 (m, 1H), 2.04 (m, 1H),
1.57 (m, 1H), 1.26 (m, 1H), 0.89 (m, 1H).

2. Another possible route for preparing purine analogs of the invention is shown in Scheme 8.
Introduction of substituted anilines on the Rl1-position of the purine scaffold could be
accomplished by substituting a chloride under more vigorous conditions. Further synthesis to
obtain the purine analogs of the invention can be achieved by followin the reaction steps given in

carlier routes (reduction and cyclization, see also Scheme 1 and 3).
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WD 2008/ 051826 PCT/ US2007/ 081899 One possi bl e process
for the synthesis of 3-chloro-Ncycl ohexyl-4-(2-(3, 4-
walgdosamsabenzyl am no) - 9- (( R) - pi peri di n- 3-yl met PgT/VUSDBF/81899

urin-8-yl)benzam de (629) is shown in Schene 14 bel ow
and detailed in the follow ng description. Conpound 13

is prepared in accordance with syntheses descri bed
before (Schenme 3 and correspondi ng procedures). Schene
14, O OHBH3.THF CH (COCl)2 O THE TEA,DMSO O rt,

an. d -78 C, 2h d + 13Sc¥imHdB8% yield Br 96% yield Br

42 43 44 44 O Pd(QAc)2 DVA AcOH KOAC, dppf O N DMC

NO IINH2 140 C_nan. |1~N Br 1 16h h HNN' NH
HN N HNN&E]N%ZFRI/ N Ry RO Sﬁg“&'% o 2 “EFB@

13" 23%lyjeld 48 40<J/|;AL§5 49 TBTU, 0%
yield” d rt; 72h|\§N . TFA A rt, 3 mn N - O

HNNNH NN\ HNN HQ@ I NFHF [/ N £29 79%
yield F O 50 X0 Conpound 43

The following is an exemplary procedure for the preparation of a compound of the invention.

Synthesis of (R)-8-(2.6-dichloropheny])-N-(3.4-dichlorophenyl)-9-(piperidin-3-ylmethy)-9H-

purin-2-amine 2,2 .2-trifluoroacetate (compound 720)

One possible process for synthesis of (R)-8-(2,6-dichlorophenyl)-N-(3,4-dichlorophenyl)-9-
(piperidin-3-ylmethyl)-9H-purin-2-amine 2,2,2-trifluoroacetate (720) is shown in Scheme 9

below and detailed in the following description.
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To a -10 C cool ed sol ution of 4-brono-2-chl orobenzoic
acid 42 (14.4 g, 61 mol, 1.0 equiv.) in THE (280 m)
weer®sasidedd dropwi se a 1 M sol ution of BH3*THF POI/UZ2001/081899
1.5 equiv.), tenperature was maintained at -10 C. The
reaction mxture was stirred overnight to reach room

tenperature. Page 53 of 173 WD 2008/ 051826

PCT/ US2007/ 081899 For workup, the m xture was added
carefully to a solution of K2C03 (4 g) in water (500
m ). The solution was sBthdgn&0.15 m nutes and
concentrated in vacuo. The remai ning water |ayer was
diluted with EtOAc,zvvashed with 1 N and bri ne,
dri ed on Na2S iltered and cong rdted in vacuo
to obtain con‘p d 43 in 68%y|@ 9.2 g, 41.5 mol).

Conpound 44 aky! chl (jnk z6 9 g, ¢b4 %1}{ NO,
equi v.) was ) élved P ol &d.

- 78, ~L NI t%@c%pol ed S(’S'I ub'f on \ngSAcmé%Nscﬂ uti o of¥

( A)Ijz m, 66—5-mmol, equw DCM (57

aflded dP'opvm@ém'ﬁd st | for Medut es at -
Compound 43 (9.2 g, . 3, mol , 1 0 equiv.) s L

di ssblved in DCM (1 6nﬁ) and added dr opwi se ‘whP1 €’ t he
tenperature was naintaitted at -78 C. The r.m3%was

stirred for 2 h at -78 C. Then TEA (&&.4, ziﬂN,l—gi{g A;ylefd

5 equiv.) was added and the m xt ur edowms rtabho

reach room tenperature. After sWrrlng for 30 mnutes

at r.t., the reaction m xtur® diluted with 300 ni

DCM and washed w th s&turated Cl, prine, dried,on

Na2SO4, r ne ent rededMAn vac Cﬁjﬂ

44 was g a4 4yiel'd 1%8°8 g) ¢~ SonpR To

a sol ution of*fc 13 (9 g, 0.020 mmol,

equiv.) in DVA (175 m) was atfidedd conmpound 4 .8 0,
The

0.040 mmol, 2,0¥quiv.) and acetic acid (17.
reaction m'xﬁLr oWds heated to 140 C and SiANyF
overni ght while air was bubbl ed through. After 48 h
the r.m was cooled tor.t., diluted with Et & and
extract ed WPAMwat es (o) | bri ne (2x), dried on
Na2SO4, fi Tt%re¢ and concentrated in vacuo. After
purification by col umm chromat ogr aphy (1:1

hept ang: E OAC) cqnp nd 48 was obtained in a 23 %

yi el d ( 49 To a m xture of KQOAc (2.4
g, 24 v 2{\ ui ), Pd(OAC)2 (148 ngy, 0.66 nmol,
0.11 eqU|v dﬁpf (1.42 g, 2.56 nmmol, 0.43

equi v.) under N24at nosphere, a solution of conpound
Page 54 of 173 N/\l)72®08/ 051826 PCT/ US2007/081899 48
(3.9 g, 6 Mmol, 1.0 equiv.) in DVMSO (110 nL) was

The syn%jesm of COleglsl’I?d Pi is als%adsescr%eldog gclgelnllel 1 anYV' detalled in the procedure below
Scheme 3.

Compound 35

To a solution of compound 12 (100 mg, 0.269 mmol, 1.0 equiv.) in ACN (3 ml), was added
DIEA (54 ul, 0.309 mmol, 1.15 equiv.) and 3.,4-dichloroaniline (55.7 mg, 0.344 mmol, 1.28

equiv.). The reaction mixture was stirred at 80 °C for 4 h. TLC showed that the reaction was
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CO(g) and a vacuum punp, the reaction m xture was kept
under CO at nosphere. The m xture was heated at 80 C
WO 2008281806 After cooling to r.t. and neutral i zZPEIyURIO07/081899
0.5 MHC1, the product was extracted with DCM and
washed with water (4x) and brine. After drying on
Na2SO4, filtering and concentration in vacuo, the
crude product was purified by colum chromat ography
(5:95 MeOH.DCM to wash away inpurities, 1:5:94
comple®dC Bok MpEkipDEM 0 wdsuéctittat@t oduedup, dBkdledd again in EtOAc, washed
concentrating productfractl ons in vacuo, the product

with waigk (i@ées) 98 ritined TR torudeopradie, wasorRisERiERicd 9gaispurified over silica
(eluens R aﬁt@?\ %56 éf)og?&ﬂ'uaj fgacgggmgfé%llgptag an?ccﬁl%;eﬁ't?dr‘%&gg&fa(%o to obtain

compomﬂd)35wa§7%d3deld a prestirred solution (r.t., 10 mn.)
of DIEA (0.057 m, 0.33 mmol, 5.0 equiv), TBTU (31 ng,
0.098 mml, 1.5 equiv.) and am nocycl opentane (0.019

Compotid 3@- 20 mol, 3.0 equiv.) in DCM (2 nl). Rm was
sitrred at r. t for 72 h. R mwas poured out in sat.
NaHCO8 and extracted with Et OAc (2x). After washing

To a sollih ahNearPA 6 PomEar Thmi o eaiod ThHG0CAEY 2aBea IR

(aqueous%of3 8189%@1)’4 eh Qhrnol 18.0¢ u1V Was added a solution of cornpound 35 in dloxane
3-chl oro- N-cycl ohexy I- - 4-di f1 uorobenzyl am no) -9

(1. Tog Ry vom pan i Bryl vt r)coglﬂalqﬁl@m BOBAC Y9 dskied tnifigam, followed

by WashslBg X’Z‘& wa{térl (go)gaé@ Gl ?ftglﬁ c?r%%ﬁ-r?ﬁﬁ%?? uftllltrg{] ol éic e enl%raglon in

vacuo, &Iﬁdécdﬂlﬁoundmemfs%&ilmddﬂnrI()ﬂ%lJ}ﬁeldWaS stir red at rt for
30 min. Rmwas concentrated in vacuo and purified by
prep- HPLC (0-50% ACN, with TFA). Productfractions were
%Epﬁentrat ed and |yophilized in ACN H20 to obtain the

Compo A-salt of compound 629 in 79 %vyield (36 ng).
TFA-salt: 1H NWR (400 VHz, DI\/SOD6) ppm 8.70 (s,

53 (d,
Toa so%m@@ o? 80mpo(qqfi’3]6??l le 8 é? n}rnq_lb il'O-y:ql;lg )(ug D]\§Ti|_q52 mlglzmyg added 2,6-
dlchlor((‘t%nzeildé'%rde 38241% ((59171 m'ﬁ')ol, 20 gaul(zmandl aé@tlc a31d2(6.2 rﬁm Tﬂe reaction

rmxture(\%s shirrdll 0. n?’ nil-é- se(a‘ljed thbé'ﬁt’ 12@ 0%5 A(f%r cJ)rn uo@ tﬁ@r rnP%§ cé'_b'ied down
of 173 WD 2008/ 051826 PCT/ US2007/ 081899 ( 1

to rt, dll(uﬁqd v11|t-]) EtQA@qnd{ Wwashsd v&m}h) HQ (34 a(l(ilﬂjl‘lm-DAftej‘_ dv;ang gl)lp Ngb$04, filtration
and conkﬁrgrajflgn An V%_%]lgr&lg glé%dée&]roe(ﬁlg%v?%%l%rﬁsed(bg)ﬁo}u Pgla?oggéghy
(hept: E€3APOUNES : 19f ProbigetifAvEs Wdte bﬂllm&hd%néﬁltﬁféd in vacuo to obtain
ort ho- monochl oroaryl with an am de at the
compound34-ipd3i% yiskl (62 MBscri bed in the scheme bel ow
(Schenme 15.). The nitrogroup of 55 can be reduced by
procedures well known in the art (e.g. Raney N ). The
(R)-8-(2,6-dichlorophenyl)-N-(3,4-dichlorophenyl)-9-(piperidin-3-vimethyl)-9H-purin-2-amine

2,2, 2-trifluoroacetate (720)

To a solution of compound 37 (62 mg, 0.10 mmol) in DCM (1.5 ml) was added TFA (0.5 ml).
The rm was stirred for 1.5 h at rt. The reaction mixture was concentrated in vacuo. After
purification by prep-HPLC (0-70 % ACN/TFA, 2x) and lyophilization, compound 720 was
obtained as the TFA-salt in 25 % yield (16 mg).
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primary am ne can be functionalized to e.g. a reversed

am de by procedures well known in the art (e.qg.
WORMNBRSBBTU DI EA/ DCM) . Schene 15. O C C r edeCI/US2907/081899

51 CH NO2 0 Cl oxidation NH2 C N + O OH

reduction R®" NNH C NO2 R 4 NO2 53 54 cyclization 52

N2 Il G N \ -~ N2 RNNR 55 reduction
functionalization C Il N amdecoupling Il NNR ..
NI -~NH2 R NRNNJ57 R56 The following is an

exenpl ary procedure for the preparation of a conmpound
of the invention. Synthesis of

2-chl oro-4-ni trobenzocar boxal dehyde (54) and
N-(3-chloro-4-(2-(3, 4-

Compounds 513, 520, 522 and 530 (Scheme 10) can be synthesized using the synthetic route

described in Scheme 1. The required aldehydes can be prepared according to literature

procedures (Synthesis, 2004, no. 12, pp. 2062-2065).

Scheme 10.

Compound 38 can be converted to ether derivatives (e.g. compound 519) as shown in Scheme
11.
Scheme 11

Cl Cl

cl
NN R,X NN Boc-N-deprotection N7 N\
)|\ N OH . [ D o — )|\ 0
~ ~ N —
HN”NT N HN” NT N R HN” NT N R
d cl d cl d cl
F N F N F N

F o F 0 F "

M o M.
39 40
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di f 1 uor obenzyl am no)-9-((R)-piperidin-3 1
X1) - 9H puri n- 8-yl ) phenyl ) acet am de 2, 2, 2-
w0 eioBlosise®acet ate (547) Page 56 of 173 WO 2008POBLSE7/081899
PCT/ US2007/ 081899 One possi bl e process for the
synt hesi s of conpound 547 (Schenme 16) is detailed in
the followi ng description. Conpound 13" is prepared
in accordance with syntheses descri bed before (Schene
3 and correspondi ng procedures). Schene 16. Od d
The follSaBi#is abMtdvpltY prodedardtfdd thd\eR:parktol io€h dorbp&ind dBithe invention.
oxidation d O OHBH3THF I I O 16h, rt 100%vyield
N2 N2 11 52 97%yield 53 54 NO2 54 AcCH, DWVA d

s il Neipdd bl

Vlrnethvdi QHebdrlhd Z\Ial\mﬂe 2 E2 NriflliorbAcetate ( cornpound 519)

One possible process for synthesis of (R)-8-(2,6-dichloro-4-cthoxyphenyl)-N-(3,4-
difluorobenzyl)-9-(piperidin-3-ylmethyl)-9H-purin-2-amine 2,2,2-trifluoroacetate (519) is shown

in Scheme 12 below and detailed in the following description.

~Br
cl NaH, NMP

N , TFA, DCM Cl
)NL/\I \ o rt, 5h )\/I rt 30 min NI/\/EN‘ o
o
HN" NN 100% yield  HN ) 56%y|eld HNT SN N )
[

ST E G

-n

F 7~q F O)/'~o

3

38 41 51
Scheme 12.

Compound 41

To a solution of compound 38 (50 mg, 0.081 mmol, 1.0 equiv.) in NMP (1 ml) was added
sodium hydride (9.68 mg, 0.242 mmol, 3.0 equiv.). The rm was stirred for 30 min at rt, then 1-
bromoethane (0.030 ml, 0.404 mmol, 5.0 equiv.) was added. Rm was stirred at rt for 5 h to
completion. For workup, the reaction mixture was poured out in water and extracted twice with
EtOAc. Combined organic layers were washed with water (3x) and brine, dried on Na,SOs,

filtered and concentrated in vacuo to obtain the crude compound 41 in a quantitative yield.

(R)-8-(2,6-dichloro-4-ethoxyphenyl)-N-(3,4-difluorobenzyl)-9-(piperidin-3-vimethyl)-9H-purin-

2-amine 2,2, 2-trifluoroacetate 519
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FNFN OOFOF56/,- O 13 /\ 55 OO0 AcCH TBTU
DI EA, DCM 100 %vyield rt, o.n. A 111l N TFA, DCM C
wWOoROOBIS26L1: N N O 40 %yield O F I/ FHF' PT/BSBITA81899

O X0 547 Page 57 of 173 WD 2008/ 051826
PCT/ US2007/ 081899 Conpound 53 Starting with acid
chloride 51: 2-chloro-4-nitrobenzoyl chloride 51 (6.22
g, 28.3 mol, 1.0 equiv.) can be reduced by using
NaBH4 (1.1 g, 28.3 mmmol, 1.0 equiv.) in a DME (30 nli)

To a solutioVeOtbrogdunaldl (52 xig) 030 Arhel) inDICKUPL mpy Wekilded FFWA®.5 ml).
obtained In 54%vyield (2,89 g). Starting with acid

Rm waggirred a g faf 3O AinFA R cAMplesion. e fingreseBFatiaed dn pagogpurified by

PN 0 Sl T (AR RO SR o

cornpouhd519e‘1cqaliSG‘V)yimlﬂswaddetebsopwi se. Reaction m xture was

eA-safi 1 nir o300 Sl D BRDH PRBee i Udk 15 et (. 110, 7.9

il ISREs\ I t S d f
Crs, 1) SR, ML 20U POULGEID') RERASIALLS my 20 47 o 20,
3.85 (dandwagheddwithih 3B86@Ac 1 H), Bi.0& (datl H).ahol7 (vas hilhgsS8ven.elH), 2.14 (br s,

. 1 GEG LOGN B ROEEBRER. flluhea Wi th 1N Rk (250 ¢ st d
NaHCO8 and brine and dried on Na2SO4. After filtration

I a
3. A pcﬁgggecs?;g ehit fcﬁ‘xhé @gva?f(g& c?é%ﬁ)gg%%i S %’&?%{tﬁﬁgﬁ%&ﬁﬁﬁ@ i Hortho

monochloroaryl w1th an amide at the para-position is described in the scheme below (Scheme

I
H

13.). Commercially available acid 42 can be first reduced and subsequently reoxidized to
aldehyde 44. After ringclosing reaction to the substituted purines, the bromide can be
transformed to the acid which can be functionalized to e.g. an amide by procedures well known

in the art (e.g. R-NH/TBTU/DIEA/DCM).

Scheme 13.
reduction C| oxidation NH2
I}JH
R 4
[ cyclization
functionalization:
amldecouphng carboxylatlon Cl
N
)\ )\/\/E p Br
N
\
R'
46 45

The following is an exemplary procedure for the preparation of a compound of the invention.

Synthesis of 3-chloro-N-cyclohexyl-4-(2-(3.4-difluorobenzylamino)-9-((R)-piperidin-3-

vlmethyl)-9H-purin-8-vl)benzamide 2.2 2-trifluoroacetate (629)
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Conpound 54 A solution of oxalyl chloride (8.6 m, 100
mol, 1.3 equiv.) in DCM (250 m ) was cooled to -70
W@200808Bk@t i on of DMSO (8.9 ml, 125 mmol, 1.6 BQUU$20P7/081899
in DCM (50 m) was added slowy, rmaintaining
tenperature below -70 C. The m xture was stirred for
15 m nutes. Conmpound 52 (14.45 g, 77 mmol, 1.0
equiv.) was dissolved in DCM (150 m) and the sol ution
was added dropwi se to the mxture. After addition,
One podslitge proctdsrier ﬂ@%yﬁthé:ili - aﬁlorom dycfobexytal-(B-3yt-es. Et 3N
385 mol c1 was added to the
a¥

54
diﬂuorqgﬁe&m%r@mi Hé(&rmew;&ﬁ acihd)- A e -Ylobsparmide 629 pgshown in

S v S i e e
accordant#&ith 2y thesss tlescribadlibdforen8choidid ® andlcorrasgoratingdNadSédires).
filtration and concentration in vacuo, conpound 54
was obtained as a solid in a %uantltatlve yield (14.29
g). Conpound 55 Page 585%fme74. WO 2008/ 051826
PCT/ US2007/ 081899 To a solution of conpound 13" (13
°28"9 AmIHT 1. Ot‘:qu(F%C SN BMA (200 ) was added
Ac M osoﬁﬁ) ang aldueigiy B4 l(8c7 g, 46.8 nmol, 1.6
. —Fhe- 1 as *hefted to 140 C
rough the reaction
m x&ur e. 6ffedr conpl ebeged rmrwas cooled to rt,
di l49ted with Et @&c and washed4with water (3x) and
brine. After drying on Na2SO4, filtration and
concentration in vacuo, the crude product was purifi ed

by col unmm chremat ogr aphy 5% I\/EC}FIﬂ(QSQ{o ound
55 was_oh, aJMAE?dOPH n a4 y| %@% yn
To a)sof ut’i'dhCdy /ﬁﬁr}]@ Brl 0:g, 16 ﬂﬁﬁo}—}&
I\/E—@‘IJ\ Q1 m ) andH vvas—a(‘ddeml N|
atm)s rmvvas stirr nde
-am) phere m xt ure filfered over
elitd and cbnc ntrat ed‘i‘ |n vacuo. The cr ude oduct
fas & ssolved in omeurpurltles r ermpmd g
i nsq,l u ZAfeer fil tgsat , the4pbYdd ate was pdrified

usi ng coI urm chr omat ogr aphy (5% MeOH 95% DCM) . The
product was purified again by dissolving, jf ECM and
repreci pitatati on by heptane. The supepsat ant | was!00% yield
separated and the product was dried under vatuum
Conpound =Rl ned i n addi3fnyi el d (3 3

Con'pound 511 uty,0 OO (4. 94 AT 8 °
equi¥l )Nin DCM(2H1 s added TQIM N , NO
O 12 equiv.) and D EA (451, 0.257 mol, H
was stirred at rt f O utes. To
th| S xture Was added a sol utiongo conp 56 (50

ng, 0.086 mml 1.0 equiv. )794/ﬂe|0DCM|(1 m). )Ilae rm was
sitrred at r.t%°overni ght .
50

Compound 43

To a -10 °C cooled solution of 4-bromo-2-chlorobenzoic acid 42 (14.4 g, 61 mmol, 1.0 equiv.) in
THF (280 ml) was added dropwise a 1 M solution of BH; THF (91.4 ml, 1.5 equiv.), temperature

was maintained at -10 °C. The reaction mixture was stirred overnight to reach room temperature.

Page 53 of 173



Extra TBTU and acetic acid (2 equiv.) were needed to
conplete the reaction over 72 h. The r.m was poured
woeiosiosissat ' d NaHCO3 and extracted wi th Et QACPERK$2007/081899

After washing with brine, drying on Na2SO4,
filtration and concentration in vacuo, the crude
product was purified by colum chronmatography (DCM :
MeOH 9: 1). Conpound 57 was obtained in a 100%yvyield
(53 ng). Page 59 of 173 WD 2008/ 051826

For woRGi / thiSA {084 88Rled Natéﬁrll@/hb aisehufiol 3f K&E@g @ g) in water (500 ml). The
fluor obenzyl am no)-9-((R) piperidin-

SOlutIOIy‘fv%fttﬁSﬂ ) gp{ng‘[ﬂs iapd 80nc9pt}rgﬁ(§ Mo He: e’l{hé:rﬁe@émmg water layer was

diluted é/%t% (Eégw ' I)vg%%g %\éﬁlef ﬁti—)?Cl(élﬁl%\th—goq_@eﬁ(ﬁ N& S@l,d%lfteé&?_%ﬁpwﬁgentrated

in vacud @ &btain }compBumd®insGl% yetd @2 gt41f DmnRD). M nutes. The
reaction m xtured was concentrated in vacuo and the
crude product was purified by prep-HPLC (0 - 50% ACN

Componchll TFA). Product fractions were concentrated and
'yophilized to obtain the TFA-salt of conpound 547 in
a 40%yield (22 nmg). TFA-salt: 1H NVR (400 MHz,

Oxalylcg‘vs%l)?g)()’ ggggrgn{l?]ho 32 p&lV )QN%%dl%sR*Ve% rS_?C]\% }_gig 818?1%@ g:oqled to -78

°C. To ik codlc §01(1f71®112 zvaﬂt solﬁ‘u&? OKDMSO g% 12 ?1114§6 6 E’ﬁm&l l"b eqﬂw%ﬁn DCM
(57 ml) H}idectgdrgbg\’)v(smanqi st}(q)rerd fsg>r i3 n(lmate@at 78 o Cgmg(’am(db% Q. 2%, 45, mmol,

1.0 equlsv’.) \?/asmsokegl)in %kﬁ?’l ]%11%1) incg%dd(egin dll%y'gl?é Br?ﬁg%th(e r%nergﬁeré_wl.re was
maintaibed ANDE PEr THROSA| Whesthiedtfber hat rBUte ThoMaEAS(28 ik 207 smol, 5

of the invention in which R3 is an ortho, o
equiv.) piap pexlediand ity Bavtye WaseHOwRd inicadh wom typpifue psrestising for 30
rmnute§ a rqefh rrbep:?ign 'nﬂxttupeew%ﬁ‘iﬂ[{ﬁ d Bth 30 n(l%(!ﬂ@ &Waskfd &ftﬁ gﬁturated

I ngcl osing reaction e purines,

NH4Cl1 plmneb érictbqr DO eflitdrgd pnd C@ﬁbanmed/\ed uacudx r(Z‘mslipdulndt4h e)vas obtained
: ar.t .9. Pd/CH2). The primary am ne can be
in 96 %ﬂﬂﬁlé&gérga'l ized to e.g. a carbamate or reversed anmide

by procedures well known in the art (e.g.

R- NH2/ TBTU DI EA/ DCM) . Page 60 of 173 WO 2008/ 051826
Compoip@48S2007/ 081899 Schene 17. OH Cbzd OH 2, 6-Lutidine

Of O O O O Tf20C O O H NH 2 NHChbz NHChbz
To a solution of compound 13 (9 g, 0.020 mmol, 1.0 equiv.) in DMA (175 ml) was added
compound 44 (8.8 g, 0.040 mmol, 2.0 equiv.) and acetic acid (17.5 ml). The reaction mixture
was heated to 140 °C and stirred overnight while air was bubbled through. After 48 h the r.m.
was cooled to r.t., diluted with EtOAc and extracted with water (5x), brine (2x), dried on
Na,S0y, filtered and concentrated in vacuo. After purification by column chromatography (1:1

heptane:EtOAc), compound 48 was obtained in a 23 % yield (3.0 g).

Compound 49

To a mixture of KOAc (2.4 g, 24 rnmol, 4.0 equiv.), PA(OAC), (148 mg, 0.66 mmol, 0.11
equiv.), and dppf (1.42 g, 2.56 mmol, 0.43 equiv.) under N,-atmosphere, a solution of compound
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ad d pd d 5859603 + NHCbz NHCbz B Hp ~.B 64

65 73%vyield 61 62 63 OHCI C NH deprotection NH
wW@R0os/088% z cyclization NN N\ NHz G HN N NHEINMUBLODZ/081899

Cbz HNNN R d R R d NHCbz 4 66 67 65

functionalization amdecoupling CI IINl NHNN

R... RRNR d 0O 69 The followng is an exenplary

procedure for the preparation of a conmpound of the

invention. Synthesis of benzyl-3,5-dichloro-4-form

48 (3.9 kphaimyd1ChO kanwt)en O3B0 AND) HR) wis 6dded: By leé 6f Dgdh-Haloon filled with
(3, 4-difluorobenzyl am nq) - 9- (plperldln 3
CO(g) %ﬂ)&W%@PWBﬂVIT?%@HWW@&WW% updey (£)- atrnosphere The mixture

was hea&éd o 8'6(?’&%{: 6 Al Eft&Sc%g 1?)%% th C{;f}f%k]‘%gghg %9?% gﬂ{ld Ql:fe nproduct was

thesi's o et
extractetdh;eltlf DUM)and]g'ashédmth \Qatler)@l.x) ﬁiﬂh’plmm A ftbBdryiigg @1 ij:ﬂ()@,(:ﬁltering and

i n. accordan ntheses cri hed before (Sche
concentgatioq 4y VEgiop gxgr%tllffﬂ w 5as aurrngg(f by column ¢ rornatography dgE 95
MeOH:DCM to wash away impurities, 1:5:94 AcOH:MeOH:DCM to clute the product). After
concentrating productfractions in vacuo, the product was coevaporated with toluene. Compound

49 was obtained in 40% yield.
Compound 50

To a solution of compound 49 (40 mg, 0.065 mmol, 1.0 equiv.) in DCM (1 ml) was added a
prestirred solution (r.t., 10 min.) of DIEA (0.057 ml, 0.33 mmol, 5.0 equiv), TBTU (31 mg,
0.098 mmol, 1.5 equiv.) and aminocyclopentane (0.019 ml, 0.20 mmol, 3.0 equiv.) in DCM (2
ml). R.m. was sitrred at r.t. for 72 h.

R.m was poured out in sat. NaHCOs and extracted with EtOAc (2x). After washing with brine,
drying on Na,SOy, filtering and concentrating in vacuo, crude compound 50 was obtained in 88

% yield.

3-chloro-N-cyclohexyl-4-(2-(3,4-difluorobenzylamino)-9-((R)-piperidin-3-ylmethyl)-9H-purin-§-
vl)benzamide 2,2, 2-trifluoroacetate (629)

To a solution of compound 50 (45 mg, 0.065 mmol) in DCM (1 ml) was added TFA (0.5 ml).
The reaction mixture was stirred at rt for 30 min. Rm was concentrated in vacuo and purified by
prep-HPLC (0-50% ACN, with TFA). Productfractions were concentrated and lyophilized in
ACN/H,0 to obtain the TFA-salt of compound 629 in 79 % yield (36 mg).

TFA-salt: "H NMR (400 MHz, DMSO-D6), ppm: 8.70 (s, 1H), 8.53 (d, 1H), 8.50 (br s, 1H), 8.16
(s, 1H), 8.00 (d, 1H), 7.94 (br s, 1H), 7.78 (s, 1H), 7.75 (s, 1H), 7.43 (m, 1H), 7.37 (m, 1H), 7.24
(m, 1H), 4.53 (m, 2H), 3.91 (m, 1H), 3.81 (m, 1H), 3.70 (m, 1H), 3.11 (d, 1H), 2.95 (d, 1H), 2.62
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Page 61 of 173 WD 2008/ 051826 PCT/ US2007/ 081899
Schenme 18. OH Cbzd OH 2,6-Lutidine OIf C d d | d
wat@®osis2d Cl 52%vyield 88%yield / \ OH NH2PEHIEN07/081899
NHCbz 60 CI \ C 03 C C 58 59 52%vyield 62%yield H
+ \~0 NHCbz NHCbz B O o OB 64 65 73%yield 61 62 63
65 A Pd/C, H2 C1 ACOH, DMA MeCH IN\ NHZ 105 C, an.
INITlT NH2.5h, atmNNN-12 NHN NNH 77% HN N N
Cbz o HNNCO vyield d 55 /o vyiel\ / I F\ N~ 13. F
(m, 1H)I\I2b?15mnF1H) XDHBOs, IH)Xl@Qf(ﬁﬁ Z20),01. 76 @, 2EHBT62 180261y, 1€340(m, 6H),

DI EA, DCM 72
115 (m. lH) 0.95 (m. TH).

4. Another possible synthetic route towards compounds of the invention in which R? is an
ortho-monochloroaryl with an amide at the para-position is described in the scheme below
(Scheme 15.).

The nitrogroup of 55 can be reduced by procedures well known in the art (e.g. Raney Ni). The
primary amine can be functionalized to e.g. a reversed amide by procedures well known in the

art (c.g. R-NH,/TBTU/DIEA/DCM).

Scheme 15.
@] Cl
Cl
reduction
51
NO, OH /O
Cl  oxidation cl N NH,
Oy OH — + M
reduction R" N ’}‘H
Cl 4
/ NO, NO, R
53 54 cyclization
52
NO, Cl
N
K %{ )o
R" N N
R 55
' reduction

functionalization

)\/I Z }_R amldecoupllng /I\/j: E

The following is an exemplary procedure for the preparation of a compound of the invention.

Synthesis of 2-chloro-4-nitrobenzocarboxaldehyde (54) and N-(3-chloro-4-(2-(3.4-

difluorobenzylamino)-9-((R)-piperidin-3-ylmethyl)-9H-purin-&-yl)phenylacetamide 2.2.2-

trifluoroacetate (547)
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Cl G NHTFA DCMNN HNNN30 mnrt CNI O 0 HN
NN O F/ I/ FHFN 553 92%yield Fi- r/, 71
waeoogossound 59 To a sol ution of conpound 58 (BEGI/VSI07/081899

0.49 nol, 1.0 equiv.) in THE (2 L) at 0 C was added

Cbzd (70 mM, 0.49 nol, 1.0 equiv.) dropw se and
stirred nechanically. The m xture was stirred
overni ght at roomtenperature. The m xture was
filtered, stirred with Et OAc/ heptane and filtered
agai n. The not her quuor was stirred vvith 200 m of
triethylanmine for 3 h. The filtered sol

One poggiftie arW@Stfﬁ@tthX@tbﬁ%s efrfeninouph 45 (3cheivg lé)ﬂé rdﬁraglﬁ@ in thﬁéollowmg
descrlpt%ﬁ(tc% ol 15’01}2 %Eétbt&&%tlﬁ JecMiE0 Fitn: ?ﬁthgse%%c?l%g&gef?re (Scheme 3

extraction wt concentration in va
and cortespandipeprdciubs).i t ut ed Page 62 of 173 WO 2008/ 051826
PCT/ US2007/ 081899 (bi s-CBz) byproduct, the m xture
was redissolved in THE and 4N NaOH (200 ni) was added.
The mixture was stirred ¥he®odooverni ght and cooled to
rt. The mxture was acidified to pH=3 and extracted
WPh“'Et OAc (3x). The combi ned organic | ayers were
di wifeRHsat' d NaHCO3 and brine and dried over
. AMEECF i I tration and concentration in vacuo,
$1hg sol i\d\was di,ssolved in DCM and precipitated with
hepane,d, goaf f o t hesw@Bz- pr otelt ed ani nophenol 59 in
52% vyield (80 ConP6iild 60 Joca sol ution of
¥ Uunadﬁig( , 256 nm)'l, equiv.) in DCM (1 L)
@”drt tidinex,igd0.579, 564 nmol, 2.2
The mxtzure was cool 88:to -78C. Triflic
p drlsday.ém% 8y, 307 mol, %4.2 equiv.) was added
drepw se whil e keeping the tenperature bel ow -75C. The
reaction mxture was stirred overnight at room
terrperaturti ’\aer conpl etion, the reaction m xture

was y INtizt h TBMVE and” ashed \Mgﬁgﬁﬁ” ter (3x),
bruﬂ\ dr| ed—oTr Na2 Ho,angh concentN >_®
O S

. 45 % yield HN N
(j) 43 % yield
F N
P N

13 /K 55 O)\BL

AcOH, TBTU
DIEA, DCM 100 % yield
rt, o.n.

N TFA, DCM
0004 B oo
~
NN )\
d © 40 % yield o
F N /Q)
H
57
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The crude material was purified by col um
chromat ography (heptane: EtOAc 9:1) to yield 88% (91.5
w@o0sfssacpound 60. Conpound 63 A m xture of 1P¢EPS200B081899
62 (75 g, 777 mol, 2.0 equiv.) and pinacol borane 61
(49.7 g, 388 mmol, 1.0 equiv.) was stirred overni ght
at 70C. Rmwas concentrated in vacuo (evaporation of
unreacted 1-heptane and pi nacol borane) to yield
conmpound 63 in 43 %yield. Unreacted conpounds 61 and
Compofoi S®re stirred again for two days at 80C. After
concentration in vacuo conpound 63 was obtai ned.
Combi ni ng bot h batches gave an overall yield of 73%

Starting(l\.gigh 901%?01\}10 ggggo% gﬁ#ggoﬁér}] gﬂga%%tf%grl&%rg%? I%M%Zgz %@?anmol 1.0

equiv.) eaiulba/re)iqu‘tgl usdlgSNaBHﬁ@ 1 g BVEMnA1sol aguion irod DNAR (ZDBmL) /
9 366 0 equi,v.) ter (70 ). Page
MeOH élé D) mpsusgo b@P@@Ps@de\i‘ﬁﬁ U@é%‘ﬂ%ﬁl@éé% Sialdda 53

the m xture was degassed (3x) and put under
N2- at nrosphere. Pd(PPh3)4 (2.6 g, 2.5 mol, 0.02
Startingeeuih wcill SXas s uttedof ZFddonoefhotttobnnmacéd (. %dg fOrmmal, i .0 equiv.)

: 70C. After t filtered
in THE T mE it GRS el G <o Bh T THE, 1.5
equiv.) Wab haRdRIrYReis& R dadedeflix tieths BlLIGREd (@Mtrrn mmﬂ@ﬁperature and

ganlc | ayers were washed with brine, dried
stirred m @@4Af5ﬁ1l soluidompidKo(@minevrteravaschdded dr@@msem@rgas evolution

stoppedggff)er pre tlongg ilffle sol%?%%ﬁr%%?a[} afgg%(/e pv%a%ﬁ%%v%t&%‘tOAc

Filtratc Bed Mhhlﬁgﬁwéhe Qbin@hfédﬁnﬁ Oﬁﬂbﬁh@aﬁ’t@dﬂw ﬁ@ubfﬂ’[&t O&L%)Naé\redlssolved in
sol ution of conpound

EIOACpashe vy SN ATag b s @aﬁfsm o s oAb A g fltration
and con@éﬁﬁtﬁﬁlzﬁ%%g?%ﬁﬁvgﬁn | us e%ﬂa‘?ﬁe rQ,:s"a ﬂb@%ﬂ Ff?& i97% yield (14.45

m nut es rogen

2). approxi mately 20 m nutes. DMS (7.4 g, 120 mmol, 5.0
equiv.) was added and the rmwas stirred o.n. at rt.
Wat er was added and the organic | ayer was extracted

Compohd 4 water (3x). The water layers were collected and
extracted wth Et CAc/ THF (3x). Comnbi ned organic | ayers
were washed with brine, dried on Na2SO4,filtered and

Th d || db
A solut PRRKERHAF A REEE Tpp ftpall ] 3G B Ry NS5 E i gdted to -70
°C. A s&BtiNRst Dmggw@ﬂﬂl 25630y 116 dul) B IOM (@orm? wad a@&D&E%wly,

a solution o ound 13" (1.70 g, 3.8 Mo
maintaiping tepperogse bdensd/ & SnpdgmaixBse wagstrgedgfor 75 ggmﬁg@b ICongpognd 52

(14.45 £3'rmbl %Tbgec@%%ése’dés%w‘éd' in e (15Pht) ahd It whRdded

Fes Strrre .
dropwise to the mixture. After addition, the mixture was stirred at -70 °C for 45 minutes. Et3N
(54 mL, 385 mmol, 5.0 equiv.) was added to the mixture, then the mixture was allowed to warm
to the room temperature and stirred overnight. The mixture was diluted with DCM (500 mL) and
washed with sat’d NH4Cl (2x), water and brine. After drying on Na;S04, filtration and

concentration in vacuo, compound 54 was obtained as a solid in a quantitative yield (14.29 g).

Compound 55
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at 105 Cin a open flask. After conpletion, the
reaction m xture was cooled to rt and extracted wth
WER@SO5182x) . After washing with water(2x) and BPECT/H82007/081899

t he crude product was dried on Na2SO4 and concentrat ed

i n vacuo. The crude product was purified by colum
chromat ography (100 % heptaan to 100 % Et CAc).

Product fractions were concentrated in vacuo to obtain
conpound 69 in 77 %yield (2.20 g). Page 64 of 173 WO

Toa soﬁlﬁaﬁ/o@wrﬁﬁcﬁlnﬂﬂf (132@@8/901&1&1%99 O €Y UNOMA (X001 g ab&d
was di ssolved in

AcOH G(%@t%léﬁ%d al(iqlmierﬁ4)(8 7%/4@ 8(rem9t34 % lug)- Tho repgpn mixtgre was heated
o 140" bl 1, B b TR O G, Y SIS, o v

cooled ©at,idilatedGealkh E#) Avasndrasshed widhtwatést (@AcandTirenct Alftbf dltymg\msNazSO4,

concentrated in vacyo. After purlflca Q H
filtratiof PG RS BALFY " PG A5 ErstecHpale? g auﬁﬁixg Q@ chromatography
(5% MW@‘VJ@CK@ @@&p@ﬁﬁ@ﬁ"@gs blﬁalﬁéd wy 4@%@1&1@?@ 31'89
Conpound 7 sol ution of acetic acid (5.09 |,
0. 089 mml 11eqU|v.) in DCM (2 m) was added DI EA

O 323 mol, 4.0 equiv.) and TBTU (36.3 ng,
Compo'é)“gslé 1.4 equiv.). Rmwas stirred at rt for 10

mn. A soI ution of conpoundxxx in DCM (I ml) vvas added
to this mxtured. Rmwas stirred at rt for 4 h. Extra

To a solgien o€ ceropend ST, 1 3@k £A24 mngl) relfcbpd0anl) EM:THEr(éOO ml) was
added P&l%%%gl %11%1‘ Nex %gphelrree q"hg am a{s sa{rﬁg un&er Pf‘.lar‘%glosphere for 3 h. The

was a

mixtureSxis fﬂfdrﬁﬁove\t\/lcélﬁte @Ea%oﬁ/@ﬁtlﬂzﬁdd W icddud. rTHebG:r@dberoduct was redlssolved in
concentrated in_ vacuo to ohtain conp
DCM, sope-inppgtics igmaHiieg gsalupls. éﬁemﬁlaqaflp@»dh%ﬁléwﬁeywmtﬁ@edgw{ng

oS BB, TSN ol BRCEU BRI, o

in DCMkxnd tepreDiphbatiomby hmneadﬂe dupkirdat{ was BeparatRl and ma$)roduct was

: irred at nut tration in
dﬂeduﬂ;%&wuufrhgoe}p@a%(? é? yanebtag Hb%w%’ .Yé%lﬁu@%@sep HPLC (O-
70% ACN, with TFA). Productfractions were concentrated
in vacuo, |yophilization in ACN H20 obtained conmpound
Compo®&lSTas the TFA-salt in 92%yield (50 ng). TFA-salt: 1H
NVR (400 MHz, DMSO- D6), ppm 10.60 (s, 1H), 8.62 (br
d, 1H), 8.27 (br d, 1H), 7.96 (br s, I H), 7.93 (s, |

To a soldtion 6f &%O(HS(4 94 ;H) 0.086 ﬁﬂrn({lnl O|eq1!ﬂ)v ) u¥ DRI (( %nm7lj2 whb addéd ABTU (41.2
(m

mg, 0. 1%8 ygnqlgq S@quqv )}qu D\;E@?@ i, Qj257| rn @qpl IR wap stlrl;zd at rt for

10 rmnlﬁ’es5 ﬁofﬁg? nalleé% ?/%}ga%si’(a s?lugH)l Prfn 801‘8119%&&9 SSa(gg%@sa)oOS% f[girggl, 1.0
equiv.) WO/ 081826 rGI4d 40200 4t 08 b8a9ight.

Extra TBTU and acetic acid (2 equiv.) were needed to complete the reaction over 72 h.

The r.m. was poured out in sat’d NaHCO3; and extracted with EtOAc (2x). After washing with
brine, drying on Na,SOy, filtration and concentration in vacuo, the crude product was purified by

column chromatography (DCM : MeOH 9 : 1). Compound 57 was obtained in a 100% yield (53
mg).
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6. Anot her possible route for preparing purine anal ogs
of the invention in which R2 is a linear (3C5C
W@ apsostsed ed amine i s shown in Schene 19. The P@BUS2007/081899

reactive chloride in the 2-position of pyrimdine 1 is
first displaced by TBDVMSQ(C3- C5)NH2 to yield conpound
72. The chloride at the 4-position is then substituted
with NH2-R . Reduction of the nitro group in 73 to an

am ne (74) using reagents well known in the art (e.qg.

N-(3-chiNad 32 24 INFAPIdo FHh il ansiab e 9- (RO S riddn-NeDiy sy § SIH-pyvesl Sby
aldehyde gi ves

clizatign with an aryl
yvphenﬂ%ﬁl@@ dpe ot et tBaroeiae(548)  Conversion to the
nmesyl ate 76 and subsequent reaction wth secondary
amnes can lead to purines 77. Scheme 19 NH2 NH2 N
To a soNBRNOFRDRpond SNCE3 Rig, N.0862nmetuatDOM N WNH2wad ddded ITHA (0.5 ml).

Rm waéilgtllrlr . @q@%@@t@ﬂ%&eg&%@ﬁ@&?@y W’Naﬁlggﬂpq]@tr;fzeml?m vaczlt_\; and the
crude pMH§%Ns Iﬂrﬁed%m préﬁ\-ﬁPBC (b %@‘V\ RCN wlth Tﬂﬂ R" HN CN) s
0

Producmqwome@mtm@dlmwm@d to @lﬁamque Tha- satttorf%zbmyomfd 547ina

t.h ounds described in the present invention may
0%3”%giééwgyn1ned by the follow ng procedure. This

TFA-saRf G¢ SUUIR @46leSeTz, DRss @Dk Nase: , tHAR TRasues. 5qusr d, 1H),

phosphoryl ati on of a quorescentIy-IabeIed eptid

8. 16(mﬁ H).-§. HEuPERA (bresc dHi THahtd, 480, A% (dpkidh 3a(ﬂf1 1H) ¥37 (m,

11D, 734 B R Ao B & 40 800 o b 23 Bra. 1o,

2.65 (rnPQ:Eb QSEW/IQBJ-@QQ (s, BOOSRD3 (e, AKCD.625@d 11D, 186 enf 219))0.96 (m,
H). full-1ength, human cDNA (accessi on nunber

5. Another possible synthetic route towards compounds of the invention in which R” is an
ortho,ortho-dichloroaryl with an amide at the para-position is described in the scheme below
(Scheme 17.).

After ringclosing reaction to the purines, the Cbz-N-group can be deprotected by procedures well
known in the art (e.g. Pd/C/H;). The primary amine can be functionalized to e.g. a carbamate or

reversed amide by procedures well known in the art (e.g. R-NH,/TBTU/DIEA/DCM).
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L01087) with an encoded Hi s-6 sequence at the
C-termnus. PKCO is expressed using the bacul ovirus
we2psesseon system The protein is purified w PET/NB20NT#81899
affinity chromatography vyielding a protein with 91 %
purity. [0096] The substrate for this assay is a
fluorescently-I|abel ed peptide having the sequence
LHQRRGSI KQAKVHHVK (FI TC) - NH2. The stock sol ution of
the peptide is 2 nMin water. [0097] The | VAP
reagents cone fromthe I9BmAIFay Bul k Kit, product
#R8063 or #R8125 (Mol ecul ar Devi ces, Sunnyval e, CA)
a'me kbt maberi abs jifg! uder a 5X I MAP Binding Buffer
cl (bt hec 8i nigh ngcReagent . The Binding Solution is
paT?d a 466 dilI*/on of | MAP Bi ndi ng Reagent
nto the 1X | MAP Bi ndi ny Buffer The O
Whbst r at e/ AT®=buf f er foWHﬁﬁls assay gonsisgs of, 20 g cl

d|t|onally, the buffer contains 100 Asubstrate, 2
5243 ATP, and_2 nM DTT Wi ch are added frestpzj ust prior NHCbz
L&y fse. kinase b f ereonataiming the PKCO 65
consi sts,0f 20%WFHEPES, pH 7.4 with 0.01% Tween- 20.
Thls buffer al so cont afhs. 2 ng/ L PKCO and 2 nM DTT
mhlch are added fresh just prior to use. [0099] The
Iates used are Comi ng 3710 (Gapi ng Incorporated c
cl Wg Nhe saclizagmne Ky eprerd Hbl GERPBI wShyrs O "
|| A g f1ar-b0t t ok L the\seri'gl, di T Ut i8nss :
perforﬁ% 45% V-bott§n1§6 wekbl plates. [O
NHS%ay procedure starts the pgeparation of stock

o)

&0l uti ons 9f conpounds at 10 nMin 100% DVSO. The'

stock solutions and the control conpoundf@&gm§gkhilly

diluted 1:3.16 a total of 11 tines into dospnd7| L of
compound into 80 L of DVMBO). After the serial dilution
has been conpleted, a further dilution is perfo ed by
taking 4 L conpound and adding to 196 L a ATP
Buffer. Then, 10 L aliquots of the conpg )_R
transferred to the Costar 3710 plate. The k|na$E
reaction is initiated by the addition of 10 L BKCO
This reaction is allowed to incubate for 1 hour at
anbi ent tenperature. The reaction is then gquenched by
The folloRen@@dintokempRty Hidcédudd fdBitRprar8adiib Ofbmpbiaad BF Blc@nvdntion.
i ncubated for an additional 30 mnutes at anmbi ent
tenperature. The assay is neasured using an Acquest TM
SVnthes%Mb%hE@%SAﬁfb%YmE %gﬁrﬁglpﬁgn&ga%bé%%tgp&g/agé illglzﬁ (3.5-dichloro-4-(2-
FCT7TUSZUU 77U SYSUENT (VoI et
( 3,4-diﬂi@vétfeﬁs\)lammof)J9u®[@sldﬁnwlrﬂahﬁb49ﬂaﬁurﬁﬂSWDdEen%)awarﬂﬁiE 2.2.2-
nm excitation and 530 nm em ssion. PKC-theta | MAP

trifluorgeegtate (S8 01] The activity of the compounds of the

present invention is determ ned by the follow ng

One possible process for the synthesis of compound 553 (Scheme 18) is detailed in the following
description. Compound 13’ is prepared in accordance with syntheses described before (Scheme 3

and corresponding procedures).
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procedure. This procedure describes a kinase assay
t hat neasures the phosphorylation of a

w0 bawsosseent | y- 1 abel ed peptide by full-1ength PCRES2007/081899
reconbi nant active PKCO via fluorescent polarization
using commercially available | MAP reagents. [00102]
The PKCO used is nade fromfull-length, human cDNA
(accessi on nunber L01087) with an encoded His-6
sequence at the C-termnus. PKCO is expressed using
the bacul ovirus expressScdems)igstem The protein is
purified with N -NTA affinity chromatography vyielding
a protein with -70% purity. [00103] The substrate for
this assay is a LLuprescent!y-1abel ed peptide having

ct b _sequed 2 EKQAKVEHVK (FI TC) - NH2. The st ock
t i omof epepﬁ'de006M|n MITiQ water.
[ 00104%3% YFde T MAPsauamgent § ori gi na M) t he | VAP Oy

bufter kit WP Progr essiy€”Bi ndi n

em producd cl
#RBI27 (Mol eBul ar Devi ces,” Sunnyvale, The—Biadi @
olution is prepared as a 1: 40&%died ut i of ldvAfRid
§ rerl di ng gg?é@nt into the 1X Bigkfer A | MAP NHCEz
uffer. 1001 he~kiTdse reactston buffer fores
this assayz consi oS of 1. mM Tris-HC1, 10 nM MCl12,
0. 01% Tween- 20, 0.05% NaN3, pH 7.2, and 1 mM DTT

(freshly added prior to use);| [ 00166¢. HThe pl at esused
are NHZS? P"’@ptlph ( dyct 5 F§tQO72
Packdr 7] Th,di\ o d&Fe—:st ar flis

rat f‘”ﬁ'm7p/fyle§jer| d ifns of " tsbeyielxc

pr Bpa
iﬂj gi\?tmpounds are
E r| 1©j|Iut .31 resulting i f|n
oylnd concentration range from10 gMeto O. Siﬁ nM .

nt Page 68 o0fgl gﬁ 2008/ 051826 ,, o g@
PCT/ US 7/ 081899 solutio are prepared in kinéase
reaction buffer. To 5 gl conpound sol ut iAg, M%DM@
5 gl of an ATP solution of 40 gMis addedf 16"

Subsequently, 5 gI 0 a 200 nM substrate sol ut| gp |s

o igld crude

added. The k| n n i s N davat ed b

addi tion of yion &™U0 ng/ n1

reaction cto |m>cubatefor 1 hd r’\tat |erg)%_
t enper at eacti on was stoppe g 40 gl

of | mﬁ/@jes e Binding Soluti The te i's

i ncubat edFf or add|t| onal 6Q,/ Ie||r(11ute at a |ent

tenperature in ?he dar k. Fluorescence polaroz ion is
nmeasured using an Envision Miltil abel readér (Perkin
Elnmer) in fluorescence polarization node using 485 nm
excitation and 530 nm eni ssion. [00108] Table 1
illustrates several exanples of the conpounds of the
Compoyng@ht i on. These conpounds are synthesi zed using one
of the suitabl e procedures described above. The
nmol ecul ar
To a solution of compound 58 (86.7 g, 0.49 mol, 1.0 equiv.) in THF (2 L) at 0 °C was added

CbzCl (70 ml, 0.49 mol, 1.0 equiv.) dropwise and stirred mechanically. The mixture was stirred
overnight at room temperature. The mixture was filtered, stirred with EtOAc/heptane and filtered
again. The mother liquor was stirred with 200 ml of triethylamine for 3 h. The filtered solid was
also added to the mixture and it was stirred overnight. The mixture was concentrated, NaHCOs-

sat’d was added, extraction with EtOAc and concentration in vacuo. To lose the disubstituted
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wei ght of the conpounds is confirnmed by nmass
spectroscopy (mz). The conpounds of Table 1 are

wo e@Besisesi ng one of the above-descri bed PKCO PEHPS2007/081899
assays. Entries in the 100, 200 , 300 and 400 series
are tested using PKC-theta | MAP assay 1 and Entries in
the 500, 600 and 700 are tested using PKC-theta | MAP
assay |I1. [00109] Al conmpounds in Table 1 bel ow
exhi bit PKCO | MAP assay |1 C50 values |less than 10 M

(bis-CBE2Nbypredudtthé hexthR0vanddBivaEn T8 exd N NaOHBDOwal Uess added.
| ess than 100 n| entries in the 200, 300 and 600
The mixtaye; was séixts gt $0 right fad coalsd t@ Hahhempgturg ypsasidifiedto pH=3

and ext%aﬁ ae%i @?814%%%2% éJ %e%ﬁ&%ﬁ%d%&%&g& % %%Qghléﬁ Svith&3P d NaHCO0;

and brilRGHdUBRA 07£1084.899 A flealfilteatibnGind Chncetrition & vakio, it dolidlwas

dissolve}_q i%lﬁ:ﬁ alnlp\lm;qu)lfaﬁd Wtﬁwcptﬁzle\ %%r%hegijége%é%n%mqnol 59 in
52% yid@®ol®3 F F F

Compound 60

To a solution of compound 59 (80 g, 256 mmol, 1.0 equiv.) in DCM (1 L) was added 2,6-lutidine
(60.5 g, 564 mmol, 2.2 equiv.). The mixture was cooled to -78°C. Triflic anhydride (86.8 g, 307
mmol, 1.2 equiv.) was added dropwise while keeping the temperature below -75°C. The reaction
mixture was stirred overnight at room temperature. After completion, the reaction mixture was
diluted with TBME and washed with water (3x), brine, dried on Na,S0,, filtered and
concentrated in vacuo.

The crude material was purified by column chromatography (heptane:EtOAc 9:1) to yield 88%
(91.5 g) of compound 60.

Compound 63

A mixture of 1-heptyne 62 (75 g, 777 mmol, 2.0 equiv.) and pinacolborane 61 (49.7 g, 388
mmol, 1.0 equiv.) was stirred overnight at 70°C. Rm was concentrated in vacuo (evaporation of
unreacted 1-heptyne and pinacolborane) to yield compound 63 in 43 % yield. Unreacted

compounds 61 and 62 were stirred again for two days at 80°C. After concentration in vacuo

compound 63 was obtained. Combining both batches gave an overall yield of 73% (63.6 g).
Compound 64

Compound 60 (54 g, 122 mmol, 1.0 equiv.) and compound 63 (30 g, 134 mmol, 1.1 equiv.) were
dissolved in DME. A solution of Na,C0s (39 g, 366 mmol, 3.0 equiv.) in water (70 ml) was
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added and the mixture was degassed (3x) and put under N,-atmosphere. Pd(PPhs)4 (2.6 g, 2.5
mmol, 0.02 equiv.) was added. The reaction was stirred for 72 h at 70°C. After completion, the
mixture was filtered over Celite and washed with water and EtOAc. The filtrate was extracted
with EtOAc (3x). Combined organic layers were washed with brine, dried on Na,S04,filtered and
concentrated in vacuo.After purification by column chromatography (heptane:EtOAc 9:1)

compound 64 was obtained in 52% yield (25 g).

Benzyl-3,5-dichloro-4-formylphenylcarbamate (65)

A solution of compound 64 (9.4 g, 24 mmol) in DCM (200 ml) at -78 °C was bubbled through
with ozone until a blue color appeared. This color maintained for 5 minutes. The rm was flushed
with nitrogen for approximately 20 minutes. DMS (7.4 g, 120 mmol, 5.0 equiv.) was added and
the rm was stirred o.n. at rt.

Water was added and the organic layer was extracted with water (3x). The water layers were
collected and extracted with EtOAc/THF (3x). Combined organic layers were washed with brine,
dried on Na,S04,filtered and concentrated in vacuo.

The product was crystallized by EtOAc/heptane. After filtration and drying, compound 65 was
obtained in 62% yield (4.8 g).

Compound 69

To a solution of compound 13’ (1.70 g, 3.8 mmol) in DMA (20 ml) was added compound 65
(2.46 g, 7.60 mmol, 2.0 equiv.) and AcOH (3.26 ml, 57.0 mmol, 15 equiv.). Rm was stirred o.n.
at 105 °C in a open flask. After completion, the reaction mixture was cooled to rt and extracted
with EtOAc (2x). After washing with water(2x) and brine, the crude product was dried on
Na,SO,4 and concentrated in vacuo. The crude product was purified by column chromatography
(100 % heptaan to 100 % EtOAc). Product fractions were concentrated in vacuo to obtain

compound 69 in 77 % yield (2.20 g).
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Compound 70

Compound 69 (2.09 g, 2.78 mmol, 1.0 equiv.) was dissolved in methanol (100 ml). Pd/C (0.164
g, 0.139 mmol, 0.05 equiv.) was added. The reaction mixture was stirred under H,-flow for 4.5 h.
Pd/C was filtered off over Celite, Celite was washed with EtOAc. The filtrate was concentrated
in vacuo. After purification by column chromatography (heptaan:EtOAc 4:1 to pure EtOAc)
compound 70 was obtained in 55 % yield (958 mg).

Compound 71

To a solution of acetic acid (5.09 ul, 0.089 mmol, 1.1 equiv.) in DCM (2 ml) was added DIEA
(56.3 ul, 0.323 mmol, 4.0 equiv.) and TBTU (36.3 mg, 0.113 mmol, 1.4 equiv.). Rm was stirred
at rt for 10 min. A solution of compoundxxx in DCM (1ml) was added to this mixtured. Rm was
stirred at rt for 4 h. Extra acetic acid, TBTU, DIEA and a few drops of DMF were added. Rm
was stirred at rt for 72 h. After completion, water was added to the r.m. The r.m. was extracted

with DCM, washed with brine and concentrated in vacuo to obtain compound 71.

(R)-N-(3,5-dichloro-4-(2-(3,4-difluorobenzylamino)-9-(piperidin-3-ylmethyl)- 9H-purin-8-
vl)phenyl)acetamide 2,2, 2-trifluoroacetate (553)

To a solution of compound xxx in DCM (1 ml) was added TFA (0.2 ml). R.m. was stirred at rt
for 30 minutes. After concentration in vacuo, the crude product was purified by prep-HPLC (0-
70% ACN, with TFA). Productfractions were concentrated in vacuo, lyophilization in ACN/H,0
obtained compound 553 as the TFA-salt in 92% yield (50 mg).

TFA-salt: '"H NMR (400 MHz, DMSO-D6), ppm: 10.60 (s, 1H), 8.62 (br d, 1H), 8.27 (br d, 1H),
7.96 (br s, 1H), 7.93 (s, 1H), 7.88 (s, 1H), 7.44 (m, 1H), 7.38 (m, 1H), 7.25 (m, 1H), 4.53 (m,
2H), 3.86 (m, 1H), 3.72 (m, 1H), 3.15 (br d, 1H), 3.08 (br d, 1H), 2.67 (m, 1H), 2.57 (m, 1H),
2.14 (s, 3H), 2.10 (m, 1H), 1.63 (br d, 1H), 1.38 (m, 2H), 1.01 (m, 1H).
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6. Another possible route for preparing purine analogs of the invention in which R2 is a linear
(3C-5C) substituted amine is shown in Scheme 19.

The most reactive chloride in the 2-position of pyrimidine 1 is first displaced by TBDMSO(C3-
C5)NH,; to yield compound 72. The chloride at the 4-position is then substituted with NH2-R’.
Reduction of the nitro group in 73 to an amine (74) using reagents well known in the art (e.g.
Na,S,04/NH,OH/H,0/dioxane, Pd(C)/H,/MeOH), followed by cyclization with an aryl aldehyde
gives TBDMS-deprotected purine 75. Conversion to the mesylate 76 and subsequent reaction

with secondary amines can lead to purines 77.

Scheme 19
NH,
NH,
OTBDMS , -
N/jNOZ N/\/ENO2 R N NO, reduction N NH,
| - | - | - |
~ o ~ ~
Cl)\N cl Cl)\N NH thl)\N NH thl)\N NH
1 72 R 73 R’ 74/H
TBDMSO TBDMSO TBDMSO
R"—CHO l
NP

MeSO,Cl NG

H
NN NN
e e S
thl)\N/ N thl)\N/ N thl)\N/ N
R 77 R 76 '

\ Q 4 HO
Rmv ;S//
o™X

[0093] PKC-theta IMAP Assay 1

[0094] The activity of the compounds described in the present invention may be determined
by the following procedure. This procedure describes a kinase assay that measures the
phosphorylation of a fluorescently-labeled peptide by full-length human recombinant active

PKCH via fluorescent polarization using commercially available IMAP reagents.
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[0095] The PKCHO used is made from full-length, human cDNA (accession number
LO1087) with an encoded His-6 sequence at the C-terminus. PKCH is expressed using the
baculovirus expression system. The protein is purified with Ni-NTA affinity chromatography

yielding a protein with 91% purity.

[0096] The substrate for this assay is a fluorescently-labeled peptide having the sequence
LHQRRGSIKQAKVHHVK (FITC)-NH,. The stock solution of the peptide is 2 mM in water.

[0097] The IMAP reagents come from the IMAP Assay Bulk Kit, product #R8063 or
#R8125 (Molecular Devices, Sunnyvale, CA). The kit materials include a 5X IMAP Binding
Buffer and the IMAP Binding Reagent. The Binding Solution is prepared as a 1:400 dilution of
IMAP Binding Reagent into the 1X IMAP Binding Buffer.

[0098] The substrate/ATP buffer for this assay consists of 20 mM HEPES, pH 7.4 with 5
mM MgCl,, and 0.01% Tween-20. Additionally, the buffer contains 100 nM substrate, 20 uM
ATP, and 2 mM DTT which are added fresh just prior to use. The kinase buffer containing the
PKCH consists of 20 mM HEPES, pH 7.4 with 0.01% Tween-20. This buffer also contains .2
ng/uL PKCH and 2 mM DTT which are added fresh just prior to use.

[0099] The plates used are Corning 3710 (Corning Incorporated, Corning, NY). These
are non-treated black polystyrene, 384-well with flat-bottoms. The serial dilutions are performed

Nunc V-bottom 96-well plates.

[00100] The assay procedure starts the preparation of stock solutions of compounds at 10
mM in 100% DMSO. The stock solutions and the control compound are serially diluted 1:3.16 a
total of 11 times into DMSO (37 pL of compound into 80 pL. of DMSO). After the serial
dilution has been completed, a further dilution is performed by taking 4 uL. compound and
adding to 196 pL substrate/ATP Buffer. Then, 10 pL aliquots of the compounds are transferred
to the Costar 3710 plate. The kinase reaction is initiated by the addition of 10 uL. PKC8. This
reaction is allowed to incubate for 1 hour at ambient temperature. The reaction is then quenched
by the addition of 60 uL of Binding Solution. The plate is incubated for an additional 30

minutes at ambient temperature. The assay is measured using an Acquest’ ™ Ultra-HTS Assay
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Detection System (Molecular Devices) in fluorescence polarization mode using 485 nm

excitation and 530 nm emission.

PKC-theta IMAP Assay 11

[00101] The activity of the compounds of the present invention is determined by the following
procedure. This procedure describes a kinase assay that measures the phosphorylation of a
fluorescently-labeled peptide by full-length human recombinant active PKCH via fluorescent

polarization using commercially available IMAP reagents.

[00102] The PKCHO used is made from full-length, human cDNA (accession number
LO1087) with an encoded His-6 sequence at the C-terminus. PKCH is expressed using the
baculovirus expression system. The protein is purified with Ni-NTA affinity chromatography

yielding a protein with ~70% purity.

[00103] The substrate for this assay is a fluorescently-labeled peptide having the sequence
LHQRRGSIKQAKVHHVK (FITC)-NH,. The stock solution of the peptide is 0.06M in MilliQ

water.

[00104] The IMAP reagents originate from the IMAP buffer kit with Progressive Binding
System, product #R8127 (Molecular Devices, Sunnyvale, CA). The Binding Solution is
prepared as a 1:400 dilution of IMAP Progressive Binding Reagent into the 1X buffer A IMAP
Binding Buffer.

[00105] The kinase reaction buffer for this assay consists of 10 mM Tris-HCI, 10 mM
MgCl2, 0.01% Tween-20, 0.05% NaN3, pH 7.2, and 1 mM DTT (freshly added prior to use).

[00106] The plates used are Black 384-F Optiplates (product # 6007279, Packard).

[00107] The assay procedure starts with the preparation of serial dilutions of the
compounds stored in 100% DMSO. The compounds are 10 times serially diluted 1:3.16,

resulting in a final compound concentration range from 10 uM to 0.316 nM.. All reagent
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solutions are prepared in kinase reaction buffer.

To 5 ul compound solution (4% DMSO), 5 ul of an ATP solution of 40 uM is added to the well.
Subsequently, 5 ul of a 200 nM substrate solution is added. The kinase reaction is initiated by
the addition of 5ul PKCO solution of 40 ng/ml. This reaction is allowed to incubate for 1 hour at
ambient temperature. The reaction was stopped by adding 40 ul of IMAP Progressive Binding
Solution. The plate is incubated for an additional 60 minutes at ambient temperature in the dark.
Fluorescence polarization is measured using an Envision Multilabel reader (Perkin Elmer) in

fluorescence polarization mode using 485 nm excitation and 530 nm emission.

[00108] Table 1 illustrates several examples of the compounds of the invention. These
compounds are synthesized using one of the suitable procedures described above. The molecular
weight of the compounds is confirmed by mass spectroscopy (m/z). The compounds of Table 1
are tested using one of the above-described PKCO IMAP assays. Entries in the 100, 200 , 300
and 400 series are tested using PKC-theta IMAP assay 1 and Entries in the 500, 600 and 700 are
tested using PKC-theta IMAP assay II.

[00109] All compounds in Table 1 below exhibit PKCO IMAP assay ICsq values less than 10
uM. Entries in the 100 and 500 series exhibit ICsy values less than 100 nM; entries in the 200,
300 and 600 series exhibit ICsy values less than 1 uM; and entries in the 400 and 700 series
exhibit ICsy values less than 10 uM.
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[00110] The data presented in Table 1 denonstrates

utility of the conmpounds of the invention in

inhibition of PKC 9. Therefore, the conmpounds of the

invention are useful in treatnent of T- Page 145 of

173 WD 2008/ 051826 PCT/ US2007/081899 cell nedi ated

di seases i ncl udi ng autoi mune di sease such as

rheumatord arthritirs and lupys erythematosus, and

inflammatory di sedses such ag asthma and inflg
bo is N\ A i onal y, [the conmpounds df Y
. | . oy
Y n)ar ef I n treatjment of gastrg
cancer @and di apetles. [00111]| Sel ecti vi f
i nhibition of C9by t he congounds of
was tested afid Yresults are ghown in Tallle 2. Therdata

720 in Table 2 s obt ai ned vallgeog for PKC 9 i sof or Ix

SerectT vty by Shiowr g R Par| Vera ( PV pOtEencres 1 or

PKC 9, PKC delta &pd PKC al pHa. For Ki  Pan Verg (%
Ofmpr'(@é m s yaantified with "A" had va&s&\ bl pw
100 anN % i fied )
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[00110] The data presented in Table 1 demonstrates utility of the compounds of the invention

in inhibition of PKC6. Therefore, the compounds of the invention are useful in treatment of T-
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with "B" had values below 1 M and entries identified
wth "C' had val ues below 10 M For Ki Pan Vera (PV)
w@RooRpKEIseel t a and PKC al pha, entries identifi eRCT$1007/081899

"1" had val ues above 250 nM entries identified with

"2" had values above 1 M entries identified with "3"

had val ues above 10 M [00112] Table 2 al so shows
selectivity of the conpounds of the invention by

showi ng their [1C50 values for S& ki nase. Entries

cell medideatdideh®d ivdliding dutoidatunadisiase alkh\ie riZfthardill aghiitid &8l lupus
identified with "2" had values above 1 M entries )
erythemagnsys.jang deflagmpforyadisgages sygh avasthippord mflammatey bews! diggase.

Additiog%’fz#ge P%’?}?&%I{n%oﬂhleggife&h%ﬁ %fﬁiﬁgaéﬁltl iir\gggﬁ%{jtdo&(gi%oiﬁﬁwnal cancer
and diabsniective 102 A2 2 3 103 A12 104 A123 105 A1

2 Ilnactive 106 B 2 3 Inactive 107 B2 3 108 B 2 2

100111} ety BE3AOion oBBRG ibighe Formpani0s BsgruBanees esied and
s FETAEFIPTAREEEN0: A LE Wiy 43R AR oo
selectivitg By BhewiglKyaehiWea (PV) potencies for PKC6, PKC delta and PKC alpha. For Ki
Pan Vera (PV) of PKC, entries identified with “A” had values below 100 nM; entries identified
with “B” had values below 1 uM; and entries identified with “C” had values below 10 uM. For
Ki Pan Vera (PV) of PKC delta and PKC alpha, entries identified with “1”” had values above 250
nM; entries identified with “2” had values above 1 uM; entries identified with “3” had values

above 10 uM.

[00112] Table 2 also shows selectivity of the compounds of the invention by showing their
1Csq values for SGK kinase. Entries identified with “1” had values above 250 nM; entries

identified with “2” had values above 1 uM; entries identified with “3” had values above 10 uM.

Table 2.
Ki PV |Ki PV-deltal KiPV- | IC50-SGK1
Compound| (nM) (nM) alpha (nM) (nM)

100 A 1 2 Inactive
101 A 1 2 Inactive
102 A 2 2 3
103 A 1 2

104 A 1 2 3
105 A 1 2 Inactive
106 B 2 3 Inactive
107 B 2 3

108 B 2 2 Inactive
109 A 2 2 Inactive
110 A 2 2 2
111 A 2 2 Inactive
113 A 1 2
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121 A 2 2 Inactive 122 B 2 3 Inactive 123 B 2 2 124
B223 125 B 2 2 Inactive 126 B2 2 2 127 B 2 2
WO p@sosnses 128 B 2 2 Inactive 129 B 2 2 | nact P/BUSAH80081899

B2 2 Ilnactive 131 B2 2 Inactive 132 C 2 3 133 B 2

2 Ilnactive 134 C 2 3 Inactive 135 B 2 2 Inactive

136 B 2 2 Inactive 137 Inactive 138 B 2 2 |Inactive

139 B2 2 140 B2 2 141 B3 3 2 142 B2 2 3 143 B 2

2 Ilnactive 144 B 2 2 Inactive 145 B 2 2 146 B 2 2

Inactive| 144,B 2 2 Ingctive [48 B 2|2 3,;449|B 2 3
150 B 2 2 inactive 151 B 2 2 B8 152 B 2 2

115 B 2 3 3
116 B 2 3 Inactive
117 B 2 2 Inactive
118 B 2 2 3
119 A 2 2

120 B 2 2 Inactive
121 A 2 2 Inactive
122 B 2 3 Inactive
123 B 2 2

124 B 2 2 3
125 B 2 2 Inactive
126 B 2 2 2
127 B 2 2 Inactive
128 B 2 2 Inactive
129 B 2 2 Inactive
130 B 2 2 Inactive
131 B 2 2 Inactive
132 C 2 3

133 B 2 2 Inactive
134 C 2 3 Inactive
135 B 2 2 Inactive
136 B 2 2 Inactive
137 Inactive
138 B 2 2 Inactive
139 B 2 2

140 B 2 2

141 B 3 3 2
142 B 2 2 3
143 B 2 2 Inactive
144 B 2 2 Inactive
145 B 2 2

146 B 2 2 Inactive
147 B 2 2 Inactive
148 B 2 2 3
149 B 2 3
150 B 2 2 Inactive
151 B 2 2 3
152 B 2 2
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Page 147 of 173 WD 2008/ 051826 PCT/ US2007/081899 153
B222154 C2 22 155 B 2 2 Inactive 156 B2 3 2
waA08MB5B22 158 B2 2 3 159 B 2 2 160 B 2 2 | nBCT/Uy®07/081899

161 A1 13 162 B3 2 Inactive 163 B 2 2 |Inactive
164 B2 2 Inactive 165 C2 3 166 B2 2 3 167 B 2 3
Inactive 168 B 2 3 Inactive 169 B2 3 170 B 2 2
Inactive 171 B 2 2 Inactive 172 B 2 2 Inactive 173
C223 174 B2 2 Inactive 175 B 2 Inactive 200 C 2

3 Inactiye 139} I“nggtnive 0393,\3022'3. 204 B2 3 205 B 2

2 Inactiye 206 C 2 3§ 207 C 2 3 tngctive
154 C 2 2 2
155 B 2 2 Inactive
156 B 2 3 2
157 B 2 2
158 B 2 2 3
159 B 2 2
160 B 2 2 Inactive
161 A 1 1 3
162 B 3 2 Inactive
163 B 2 2 Inactive
164 B 2 2 Inactive
165 C 2 3
166 B 2 2 3
167 B 2 3 Inactive
168 B 2 3 Inactive
169 B 2 3
170 B 2 2 Inactive
171 B 2 2 Inactive
172 B 2 2 Inactive
173 C 2 2 3
174 B 2 2 Inactive
175 B 2 Inactive
200 C 2 3 Inactive
201 Inactive
203 B 2 3
204 B 2 3
205 B 2 2 Inactive
206 C 2 3 3
207 C 2 3 Inactive
209 B 2 2 Inactive
210 C 2 3 Inactive
211 B 2 2 2
212 C 3 3 Inactive
213 C 3 3 Inactive
214 C 2 2 3
215 Inactive
216 B Inactive
217 B Inactive
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209 B 2 2 Inactive 210 C2 3 Inactive 211 B 2 2 2

212 C3 3 Inactive 213 C3 3 lnactive 214 C2 2 3
wWQli®shsmes i ve 216 B 2 2 Inactive 217 B 3 3 |PeYUB2087/081899

Page 148 of 173 WO 2008/ 051826 PCT/ US2007/081899 220

B2 2 221 Inactive 222 Inactive 223 B2 2 3 226 B 2

2 238 B2 2240 B2 3 Inactive 262 B 2 2 [00113] The

conmpounds of the invention were also tested in vivo.

Table 3 below denonstrates results of anti-CD3

i nduced iint ghheuking2 (| L-3) productign in mce, which

was perffored fottow g protogcots di gctosed |

Gol dber glet 24t (2003) | 3 Medl Chem l4dMdMa7) 1349,

Tabl e 3. |Co®Bdund Subcut aneous| dose %li nhadyve i on of
ng/ kg 1L{2 ppeducti gn |Vehpcle|(ne dryg) 030 KFK506

(positive cC Erofl, 8 ghobal Tmrngsu ressi¢n 113
30 38 109 %g 38 1%1 36 5?3

238 B 2 2

240 B 2 3 Inactive

262 B 2 2

[00113] The compounds of the invention were also tested in vivo. Table 3 below
demonstrates results of anti-CD3 induced interleukin-2 (IL-2) production in mice, which was
performed following protocols disclosed in Goldberg et al. (2003), J. Med. Chem. 46, 1337-
1349.

Table 3.
Compound Subcutancous dose | % inhibition of
mg/kg IL-2 production
Vehicle (no drug) 0 0
FK506 (positive control, 1 87
global immunosuppression)
113 30 38
100 30 38
101 30 58
120 30 35

[00114] IL-2isa T cell-derived lymphokine that modulates immunological effects on many
cells of the immune system, including cytotoxic T cells, natural killer cells, activated B cells and
lymphokine-activated cells. It is a potent T cell mitogen that is required for the T cell
proliferation, promoting their progression from G1 to S phase of the cell cycle. It is a growth
factor for all subpopulations of T lymphocytes, as well as stimulating the growth of NK cells. It

also acts as a growth factor to B cells and stimulates antibody synthesis.
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120 30 35 [00114] IL-2 is a T cell-derived | ynphoki ne
t hat nodul at es i mmunol ogi cal effects on many cells of
W@ b@siossece system including cytotoxic T cel | BCT/US2007/081899

natural killer cells, activated B cells and

| ynphoki ne-activated cells. It is a potent T cel

mtogen that is required for the T cel

proliferation, pronoting their progression fromGl to

S phase of the cell cycle. It is a growh factor for
[00115]al IDwbRBREatk o@MSthoT add BY¥NHATYY 89, m#sr svdtrhl @Bulator of immune

stinulatinq»the growh of NKcells. It also acts as a
responsgy-oPHY$ aéelein pr-pilagimaorgactionmivymeeyrygillangspd hematopoiesis,

teaiso ERh RENBYySEARI S Byt Y PR NPy apd T sggperion.

well as Stiranidtily thelslysthedid o RIFNy én paajphierat Emkl)@hesr dil, atthoughfuseful in the

I "MMmune esponses.
1mmun%1’i’?€?°qsﬁfql%ﬁ%ﬁfeérayVaflé’é’&fJ pa@emf uﬁ‘D? d%@f‘%f‘él the bleed-braip farrier and

the end&ﬁ@i?ﬁrﬁ BPbleaﬁi Vesseld. tTh%LeSéff&ftsfrﬁ%‘ Be {h%%neé&ﬁigg EdREs K neuropsychiatric
ot her cytokines, inducing |L-"1 NF-a and” TNF- (3

mdeeﬁSGSOGEﬁ@dundgﬂlMEﬂkﬁms,sgdhugaidmgnmhauHMHMhbpksﬁqm It also
| F i ri. ral .le tes. IL-2, although useful
ahmsﬂpﬁh%%gpﬁ$ﬁﬁﬁﬂgg?@Eﬁ@ﬂggk ¥§6 causes a variety of

probl ens. |L-2 damages the bl ood-brain barrier and
t he endot helium of brain vessels. These effects may be
[001 16]t h ef SRRk ehabRUS ?%(ﬁlfce MY&B&MG hagfivd &mer%icq e ThlS renders them
fects observed under IL-2 therapy, e.g. fatigue
potentledﬁysmrit mrman@leraﬁ eltlrd@l@hets tiepmightrreedivoin the futwrs. e result, agents

v or of neurons.

whieh i gL Rt PioR B oo R Bl S O i R Ebrs o
inflamn{zAi0@ra@d Shmuhd dBordefd ertss ziﬂjﬁ‘@ﬁch pat Bédn dinlodlly Relidatddowamy

antigenic stinulation they t receive in the
immungsyppyieesiverdiugs yush @p P}’d%@@ﬁtlsFKgQﬂ end RRAI4A3: 1L-2

producti on nmay be used for imunosupression or to

treat or prevent inflammation and i nmune di sorders.

Thi s approach has been clinically validated with
[00117] mitheastppreessidie Tdbleg $-3sdantvnagatey ofilas pd theronfiidb O, of the
1nvent1%andﬁ6§l§g&1gg g§ E@Oqlqﬁlyh%;] leltﬂlﬂgtfgrotlrﬁgggpr es%gt ?d L nglateg dlsesses
1nc1ud1ﬂ%‘a‘é1§(?¥1riengt{he é?se%@algep i) ésqﬁ}e%{laggﬁgr@lgglg ggﬁﬁkeérqgﬁhgﬁlhiﬁéﬁs)f aﬁc?fnultlple
sclerosm,uhﬂannm‘rwy disssasaghswakthma ant evftaatmoatdrydsaval disease, transplant

us erythematosus, and nultiple sclerosis,

fqeﬁmmn§5%ﬁWﬁ¥B? C@F?éég@&“@ﬁ@ﬁ as asthma and |nflannatory

bowel disease, transplant rejection, gastrointestinal
[001 18]C argRio ofahdcsthphele descliBELAGLIn ORI nct J1en &0 APAMNESic centers and

descri bed herein contain one or nore asymetric '

may thttS@nYeem@ ta gdantipgers, Idwétegfromer& |a9é othgr etaeeatspowtFosforms Whlch may be

deﬁned 1n ?e%%lg g [u%ée (s]tererolcl?eteng%%rsry St (?)‘8 mslthrelpé?sgo ok n%entlop 1S meant to

include@fl sﬁfﬁ pos@ible( Shsteredmersk SREns thdﬁlﬁﬁéﬂlﬁﬁmd %pﬂ%l?tputr@forms
i nclude all such possible diastereoners as. well

Optlcalkyr?@rlve talcard €5)alemeistmayalq Rrepripdusiog hemo-chysel saa1hp98 or homo-
chiral r %Eﬁtg g% (0521Fa1§'1%§(ﬂ§9d usﬁ@oﬁgéntﬁm @&&&%aﬁﬂ%ﬁﬁé E](gmpounds

ons O
described herein contain oleﬁnlc double bonds or other centers of geometric asymmetry, and

unless specified otherwise, it is intended to include both (E)- and (2)- geometric isomers.

Likewise, all tautomeric forms are intended to be included.
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chiral reagents, or optically resolved using
conventi onal techni ques. Wen the conpounds described
weegsiseont ai n ol efi ni ¢ doubl e bonds or ot herPCEOSMNT081899
of geonetric asymetry, and unless specified
otherwse, it is intended to include both (E)- and
(2)- geonetric isoners. Likewise, all tautoneric
forms are intended to be included. Page 150 of 173 WD
2008/ 051826 PCT/ US2007/ 081899 [00119] The graphic
[00119] epriRsesiha¢ RS ciithtidrd@E MA@ mi@ hibsealeaid endadtdicatiabem
or enantlonerlcally pure conpounds used herein are
enantiomgk et yiuseF ovRRNd. guse@mgfﬁm ekg, talgen fram MagchpJ. Ql@g @d 62, 114-120
l
(1985): %gllél ?Mfﬂ%c on?’ggé}r \gfe:jlgsgé t Hit?lg f).&)hg[? @Qﬁ%utr?[ﬁ)n of a chiral
elernenﬂ meg linedind@hte chiqas'awml\/@anpﬁtemwhshmalaomﬂnemmkzhlch the bond it
ation which the bond represents cou

represelgé ﬁ%‘n‘ Hd gencrals) 0dn DEpkRQALIea arg %?@glege%de@%wgfsrlmwatmg the

relatwed:%ﬁﬁﬁdr@ﬁ&l{ ﬁlo'v@lddu@ atddifg rg’c%rmé ehhdiMe aME&@H&ﬁﬂ& And dotted or
shown but denoting raceém c character; wedge

broken bugs demes caamtichadriceldy pure dompkemds| dfi nmktqummﬁt@absolute configuration.

i onerjca p ounds of i ndet I nat e

Thus, GO bR PR P TR GBS GG AL ERPU R Geagpess both of

the purd@la@iomERQF enald Bk MHo LRANINYRIBE Scadb® drdinedtded td éhcompass the
enconpass both of the pure enantionmers of that pair,

single, pyye seartiguichawog thy aheelyestaeechpmtsengbawno enconpass
the single, pure enantionmer having the absolute
stereochenistry shomn [00120] The present i nvention

h
1001200 2 H e TR 3t ads Ko a R s D iy kb it afptss

Suitabl©§a08 M tudntboderforrgedwith B@ﬂh‘iﬁs% anfIedy inatgabic\clds. Snen suds hyill
be pharmaceutically acce al t hough

normallydyg p@hﬁw&@wlw aggdpiable @ %Bln@ngae!@@trga%t}callw@cwﬂotable salts may

be of uti} tk‘pou < é)'rébahﬁl%n%%g @ﬁﬂﬁ&ﬁ[‘ﬁ’)ﬂ o?lﬂge c%ﬂ{diwoglhérf‘rg{c (il%?h&% l”IlthQ erm

”pharmmemaztﬂceepiﬂjlé Salt" eéfefﬁots@ltSIa’epaﬁ‘e(Dfrenqﬂﬁdnﬁdeomdly acceptable
phar. mac tlcaII acceptabl e, non-toxic acids or ses

non- toxe%w%crrﬁﬁgsq%? ﬁﬁg BRI AN BAPTHYRAE %@ bgges. When

the confBEn TR pllsR 1nVEHt‘?OIPQQ]BQ§iE‘ %ﬁlt@ﬁl@ Be R:?o%%ﬁq harmaceutically

fnvent| on are basic, salts may preB ot
acceptaplearongoancids iﬂcjﬂldug:mepgaatal amd rmoga{nmds auiitdlle |ph@ﬂnweurtg:ally

el 2SR UFANG SATRL & B 08034 R PLBIE A SR

benzendsNBoRit €@ Platd) NBe@RSit Waniph6tsuBBnid C&iricC ethe&@ﬁl?&ﬁ@ Sfuhlfaﬁa | Suconic,
(besyl ate), benzoic, canphorsulfonlc citric,

glutamlexh}@r@mmfcw hY‘ifOClﬂgmrlﬁiﬁéth@llcu]@@tm @alelglrmalmndehc
rnethanh onlc nﬁﬁla,erflmlc parn &ch%n?dth He &%851)%!‘%181 S&lCClnl §1J[1H1%c {artarlc acid,

esu

p-toluemﬁmﬁc apankotiltee Waen HBRSPIPOINDD, coftabLimiidic Sidk fchidih Csuitable
tartaric acid, p-toluenesulfonic, and the Iike. V%en

phaﬂnaﬁwél%lésmewa@e@éffﬁ widifioarsaliy faithe ednepoupdneithe rssenipnention
include p@élﬂ@ﬁeﬁﬁtﬂl %fn@ﬁle Rﬁtﬁbéa?c191?1;€tgﬂﬁlq'rﬁég91%51ﬁ l gé‘tags?l[m sodium

conpounds present I NC
and zineret édghmic sslal Ihsdenfmiﬁ 1 ofi ey NeliN Uairbermyietha&mdmmmé Ichh)lr(b{m)came,

choline S PRaneHAIS] BREISALES. REKR DSy HGlaNys SHeh e prmgsine.

chl or opr ocai ne,
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chol i ne, di et hanol am ne, ethyl enedi am ne, negl um ne
(N-net hyl gl ucam ne) and procai ne. Page 151 of 173 WO
wWQee8NBI826 PCT/ US2007/ 081899 [00121] Wil e PET/O82001eB81899

possi bl e for the compounds of formula (I) or their
salts and solvates to be adm nistered as the raw
chemcal, it is preferable to present themas a
pharmaceutical conposition. According to a further
aspect, the present invention provides a

[00121phaVhRe R ulidyd! posSiBRIFOSIhE icOmpe@IRIoif Soridg (1§ oMhott Raltsaind solvates
formul a ( or a pharnaceutlcall acceptable salt or .

to be adgypigteresd qsﬁ%@ 0¥ chem}@aé{ hscpreficrabl eo Preseniihera as a pharmaceutical

COl’npOSP[F@lr %&8‘(#!%%' al rthef Jshgétsthg fls ﬁof? ﬁf\l &@l lﬁ xqj?fc)eutlcal

nor e erape 1c gre |ents e car

composiritsi coneprisapceginglolued of fortnné ($)9(blSaeplmfmh)®|ungallycacn¢1ﬁﬁblb ket or
t her i ngredien of the formulation_and no

solvate Her b B Y i pHGOTTBEE GBRRECo Y &Pmeru%irfgf Eofffephionally one
or morel &ﬁéﬂh&ﬁ}‘)éﬁ'ﬁ% 11'1@@11%@ ThOSKristb) AR Be f‘ﬁceﬁﬁlﬁk” in tlhe sense of being

parenteral (including subcutaneous I nt'rader ma
compatibit withrtisatharingriodientwé eusrmawdtiomandaat dileteriany to the ctciient
thereofand topi cal (including dermal, buccal, sublingual and

intraocular) adm nistration. The nost suitable route
may depend upon the condition and disorder of the

[00122] ecTHei ferhulafldi ih@ndaithaid RNEbIFRYr GoINyaherl (yicleing subcutancous,
presented in unit dosa%e form and may be prepared by

mtraderaw ipframpreulgstipGs IR ARGt cutan, Hectedratnddeplgﬂ dinghighig dermal,

t P 19f
buccal, A!l‘tlhngﬂgl a:ﬂggﬁtga{oggf n‘?gaginn{d&g?a oglr. r?uq‘ éﬁ’é# ?Lﬂ'gar%%atloﬂ{e%ay depend upon the
conditiquhaidrdieeddriof #d rycipae pTiabfoemsationomas Od»m&hﬁnﬂjhhé pakented in unit

active ingredien h the carrier whic
dosage (&mﬁq dingyele yRpared tmméoﬁo\f@e axdnds quidﬁneaméﬂ ﬁhoe arf gf pharmacy. All
I
et e DL T B So B forl SRR SY futll AT o
pharrnacmgnceldtr swtptablesalt byslhte therdo "scove ingredeiny') avithi ttle darrier which

constitone oL gkt e gry et ediry b Lepaph el bR RER S meniad by

unifornft{ ﬁﬁﬂ'inﬁ?ﬂa@@? bﬁﬁ%lhg itd ﬁ@%@l‘ﬁﬁoﬂ el oM gRMdidn@ it 1fgR1d carriers or
oral adm nistration may presented as discrete

finely dimiedssosidchrrivss erdpsiy ale%thee,aﬁh@teeﬁam, shapngths peersigt into the desired
&ontalnlng a predeterm ned anount of the active
ﬁgredlent as a powder or granules; as a solution or
a suspension in an aqueous liquid or a non-aqueous
[00123] | irehlafibnast tﬁdﬂ p@kdznt li-enebe suitabipot o@udrSindratdon ghay be
wat er.- i n-oi | uid emul sion. The active ingredient
presenteep3s digcsefe ueltw@@@ﬁfse&u%%, cachgss orstablsfseaehy eI sy eestermined

amountb@%ﬂw@u%?&%@ona {5?’}\)/\"0@\?1’? o am(le%%?g gg%gg gg g ?l}l{SpGHSlOH n an
aqueous hgrié di enbvs-aq@onptigsisear dsailogltB-watyr logiig e@phioacdriaywater-in-oil

ng.n.a suitable chi ne the Y
liauid cfGRGG: DR Mo SE PR et o * 36ty ety oppaste
granul es, optionally mixed with a binder, |ubricant,
[00124]I nex tabitit h&h@irﬂe,médém'g c%@{ﬁrégﬂlon%ﬂ "n{cﬂ@lﬁg Qﬁﬁﬂoﬁﬁl}o&nth one or more

di sper si ng agent e 152 of
accessory ingredients. Compressed tablets may be prepared by compressing in a suitable

formul

machine the active ingredient in a free-flowing form such as a powder or granules, optionally

mixed with a binder, lubricant, inert diluent, lubricating, surface active or dispersing agent.
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WD 2008/ 051826 PCT/ US2007/081899 Mol ded tablets may
be made by nolding in a suitable machine a m xture of
W@ b@spdmeer ed conpound noi stened with an i nereCT/Uspo0t081899
di luent. The tablets may optionally be coated or
scored and may be fornulated so as to provide
sustai ned, delayed or controlled rel ease of the active
i ngredi ent therein. [00125] Fornul ations for
parenteral adm nistration include aqueous and
Moldedn@blc® Giksbesmadcetyl meldingiin@cduitable slchine amsixwihé 6htheBywdered

contain antj-oxidants, buffers, bacteriostats and

compougig|AigEneshydhan rerdisguiq iionsr Ry tablermasentinplly i eepted or scored
and rna%gg f&ln%?aq?cpgo 6 ipif(ﬂ&(?@ﬂl@ﬂit{e ,Céle[?é}%ﬁtor 8519[”%'(1%1'6&95‘3%5 HR¥ active
arenteral adm nistration al50 1"nclude aqueous an
ingredignd thedgjneous steril e suspensions, which may include
suspendi ng agents and thickening agents. The

formul ati.ons.may be presented in unjit- dose qf :
(001251 T LB o plienr L T BT Eah el ke G garegusqy sterile
injectioM is@luBonsAREicARAYyREn & PR oA i Barfs, blFERZBacirio8ts and solutes which
| yophilized) Condition requiring only the addition of
render tge £Qrgn1ila,ti@n|i$qjimiq withrth¢ blood pbthe i@t)zad:qgﬂ recipghf. nfiéormulations for

osphat e-.buf f er e aline (PBS) or the |i.ke . .
parentefA ARRMRREFiON blsF i Mg S R Syt slstsusaisiosy which may
include S@pehiiap Sg@slarf b RRBSIhE AR T IREfophERAS B Y BEpt@itdd i@ unit-

powder s, ranul es and tablets of the kind previously .
dose of gadérdopreepntyings. fe] cmsmuscatadantpoutss apériaky and may be stored in a
rcee-FREBHAPA BB ELLRPEI O B3RSy ERREDL ARt o
@mnqﬂ@&ﬂ@@hﬁykpmﬁe@hﬂ@ﬁh;MﬁﬁQEBS]ofmbMkhaﬁmﬁmﬂnﬂpmﬁbﬂmhﬁﬁl

adm nistration in the nmouth, for exanpleaggpcally or
Extempg{ageo igBigriiqn sqlyiqny dad pespemyits nesntst prspaigd {am siergle pawders,

granulel B 881V th@kiﬁdgkéwws Rasig, such as  sucrose and
acacl a or tragacanth, &nd pastilles conprising the
active ingredient in a basis such as gelatin and '
[00126]g] yrwemilations o cectd edmmdsteatimoinzay HeQoeR8{cdRs efseppasdonynivith the

1 dosage Lornula i&ns arf Eh?se ﬁonﬁaining an effective
usual CygEs, 516 a%ﬁocoéﬁ?t} B PROE LGSRt her eof, of the
active ingredient. [00129] The pharmaceutica
conpositions wll usually include a "pharmaceutically
[001272C aRRfatiBnd foR idpi®blhBistra@ibl it fhic nRXRESSafpId Buccally or
~Intended to include one or nore inert excipients,
sublingwilye Include|leasages comptiising thohstvicsngrgdiantun atflangred depis such as
sucrosegnﬁ ! (céa(r:cr%%/ St cf?a{s%!alﬁa?le g(r%‘gllfi !p%slécﬁgeg g%r?ll %islﬁg nglseiaﬁtei\l’?ull%{%{ée%iaq% fit a basis such as
gelatin gebglyedtin drabtebe salsagea. of the di scl osed conpositions
may be coated by standard aqueous or nonaqueous
t echni ques. . "Pharnaceutjcally Page 153 of 173 WO
[00128]> o gty gi@ gt F@PBEJ@GB‘%@@& aisghose Copfsining an effgtive dose, or an

appmp%%é R ERHATRRSS ?th%%@ﬁ%oﬂngﬁe?iéhfl ease means.

npositions of the pres I nvention may al so
optionally include other therapeutic ingredients,
[00129]antThec pldrmgecaiestcompositions will usually include a “pharmaceutically

acceptable inert carrier” and this expression is intended to include one or more inert excipients,
which include starches, polyols, granulating agents, microcrystalline cellulose, diluents,
lubricants, binders, disintegrating agents, and the like. If desired, tablet dosages of the disclosed

compositions may be coated by standard aqueous or nonaqueous techniques. “Pharmaceutically
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preservatives, sweetening agents, colorants, flavors,
desi ccants, plasticizers, dyes, and the like. [00130]
wab@sosmspounds of fornula (1) are preferably PCT/US2007/081899
adm nistered orally or by injection (intravenous or
subcut aneous). The preci se anount of conpound
adm nistered to a patient will be the responsibility
of the attendant physician. However, the dose enpl oyed
will depend on a nunber of factors, including the age
acceptaBRGag X 8lfo tRwniabice Bbntrdlle rgle@eins@ndi €omgediti®ti dtahe present
treated, and its severit Al so, the route of
inventioqin plse PREIGHY mudﬁaqt@erdé%wﬂﬁ aBediene Bl rfgkingsgchd
preservét&s%s s%\?e\éf‘eﬂngYa Lat OC]():PdlantI%VSfén ggs%cﬁntg, lgﬁﬁt}eﬁf d &eandhthe like.
eferences ¢ited herern, inc I'ng t P content s of
references cited wwthin the primary references, are
[00130]herBicrrompoongsarfdomaulibyl) nef peferabdy adminkséired omHy ior By ynjection
e 154 of 17 2008/ 051826 PCT/ US2007/ 08189 : :
(intraveapiy wéula\cewa?) %@@f@%ﬁg HIQUREP Wpowag ploiaad fy@ patient will
be the rgﬁbfﬂfi{bﬂﬁ& of thé 'a‘atendlélnt’\bhésﬁﬁn Ridde v, e d%e eﬂ{@ﬁfy@ﬂ Rill @efend on a
is chosen from C4 al kyl, 'carboc
nurnbersnf kf@thnsunelddmg rtbmgﬁcﬂnyilsex ahiic matlw’qethe pwcm diserdshbsip treated,
o s JERD YA e GABPMYIAEY vt hbhan R brgaion o s
severitysubsti t ut ed WI th a proviso that when R4 is a
heteroaryl R4 is not bonded via a heteroatomto the

hyl ene car bon bearing the Z group; and Z is chosen
[00131§ oTEhe PSRt Oéuea@toféhmferelp@s|C§e£%§@nlmMmgtbm0@mtS of the

referencaells c§ w%@ﬁ? &0&1% r@ﬁc‘k@Héy ::%} %elﬁqnco%gjrated %%ef%nce in their

entirety.
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wherein R7 is cyclyl, wth a proviso that when R7 is
a heterocyclyl, a purine nitrogen of Fornula | bonded
W@ 200RB518%6 not bonded to a heteroatom of R7 di rECI/U§2007/081899
via a nethylene group; R8 is chosen from-(Co-C4
al kyl ) -NR5R6, and -C(O -(Co-C4 al kyl)-NR5R6, and, when
R7 is nitrogenous heterocyclyl, R8 nmay additionally
be -H, with a proviso that when R7 is a heterocyclyl
and R8 is -(CO-C4 alkyl)-NR5R6, a heteroatomof R7 is
not bonded to -NRS5R6 di iaeAIMSOr via a nethyl ene
group; Page 155 of 173 WD 2008/ 051826
PCT/ US2007/ 081899 R5 and R6 are independently chosen

i R T L T M SN R

aryl al akyl , heter oaryl and substitutlgd heteroaryl;
with a proviso that when henyl and R2 is
pi peri din-4-yl -ethyl, cyclopropyl. 2. A
compound, or salt ther of , gccor 3to claim1,
wherein: Rl is chosen 0 2 al kyl , phenyl
optionally substittNed wiN'h oneyor two substituents
i ndependent |y chosen_ from hal og OCH3, -CF3, -OCF3
and CI-C4 alkyl z R'Lr-- PCH2)12, and R wherein
Rheien: - (Co-C4 alkyl)-R9, wherein R9 is chosen from

cycl oal kyl, aryl, and heteroaryl, wherein RO is ‘
ot

optional l'y sub_stituted at one or two atons with
?\ggﬁé%st@%%ffrqﬂégg%%e{ﬂ%ﬁcﬁa%gc?ggﬁ %ﬂbsftﬁlﬁé‘% E%Bg%r%l}-
and wherein
R’ is chosen from cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, and
heteroarylalkyl, wherein R* may be substituted,
with a proviso that when R” is a heteroaryl, R* is not bonded via a
heteroatom to the methylene carbon bearing the Z group; and
Z is chosen from -H and C;-C, alkyl;
R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and
~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,
wherein
R’ is cyclyl,
with a proviso that when R is a heterocyclyl, a purine nitrogen of Formula
I bonded to R* is not bonded to a heteroatom of R” directly or via a
methylene group;
R® is chosen from -(Co-C4 alkyl—NR’R®, and
-C(0)—(Cy-C4 alky)-NR’R®, and, when R’ is nitrogenous heterocyclyl,
R® may additionally be -H,
with a proviso that when R is a heterocyclyl and R® is
~(Cy-C,4 alkyl-NR’R?, a heteroatom of R is not bonded to
-NR’R° directly or via a methylene group;

Page 155 of 173



Zis chosen from-H and C-C4 alkyl. 3. A conpound, or
salt thereof, according to claim1, wherein: R2 is

W@ bwgesiste om - (C2- C7 al kyl ) - NR5R6, - (Co-C4 PCT/US2007/081899
al kyl)-R7-R8, and -(C0-C4 alkyl)-C(O-(Co-C4
alkyl)-R -R8, wherein R7 is chosen fromalicyclyl,
ni trogenous alicyclyl, aryl, and nitrogenous
heteroaryl; R8 is chosen from-H, -(C0-C4
al kyl )-NR5R6, and -C(O-(CO0-C4 al kyl)-NRS5R6; and Page
156 ofR’ chBRW‘@eZﬁ)&b%ﬁ)&hag@h&@ﬂi/ﬂd‘ﬁZQ@Zﬁ@Smglkyﬂ?&n&nd R6

ar e |ndependentld chosen from-H and -(Cl-CA4 al kyl ).
R -Galleyls ks é‘é?rStlmé%dc%'VH @Wéalkﬂ claim 1,

f aryl, aryl
Mbgéﬁtétauat i lt’ﬁ&%sogpyllﬂwg%bgaﬁl%d ﬁété\f\r}é]{é lél n R o, R' and
RitR aqrrevmmﬂmp@heteﬁi Isyohetdsmnd REiopipetitinkaylogkyl, R: D@8,
- CE3, -CN, Cl-C4 alkyl, -NR 13R14, -S(O nCH3,
YRR NHCOR23 - OR24 and - NHS(O) nR25; wherein
R13 and Rl4 are i ndependently chosen from-H and Cl1-C4
al kyl; R22, R23 and R24 are one or two substituents
Arrrd)epmnd@mrlsylt dhwé,racccﬁndmgto ldjaii@1l; Gheikyl , Cl1- C6

@/Cl oal lﬁﬁl " fa‘?{ﬁ CaelCo é@'ﬁ y‘%qu 6%@11%39%5@&}%) . %QZV S

&Hﬁﬁ{u'eﬁﬂdﬁﬂ’épmdehtl BBoseh fivRT BalbRn00ens; -2 3-OCF Ghd @ -C, alkyl
al kyl; R26 and R27 are |ndependently chosen fromH and

| or R26 and R27 with the N to which they
hed f or m:Za 4-7 menbered saturated

licr optionally conprising an 0; R28 is
2)frong”{g d\1-C4 al kyl; m sO, lor 2and
ni sl, 2or 3 . A conpound, or salt thereof, according

to claim1, wherein:
wherein
R'  is-(Cy-Cy alkyl)—R’,
wherein
R’ is chosen from cycloalkyl, aryl, and heteroaryl, wherein R is
optionally substituted at one or two atoms with substituents
independently chosen from halogen, -OH, -OCH3s, -CF3, -OCFs, -
CN, C;-C4 alkyl, and pyridinyl; and
Z is chosen from -H and C;-C, alkyl.

A compound, or salt thereof, according to claim 1, wherein:
R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and
~(Cy-C4 alkyl)—C(0O)—(Co-C4 alkyl—R’—R?,

wherein
R’ is chosen from alicyclyl, nitrogenous alicyclyl, aryl, and nitrogenous
heteroaryl;

R® is chosen from -H, -(Cy-C4 alkyl)—NR5R6, and
-C(0)—(Cy-C4 alky)—NR’R®; and
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Rl is chosen from Cl1-C4 al kyl, phenyl optionally
substituted with one or two substituents

wo padsfosaselent | y chosen from hal ogen, OCH3, - CF3PCFUEHRB7/081899
and C1-C4 alkyl 2z (CH2)1-2 , and R4 wherein Page
157 of 173 WD 2008/ 051826 PCT/ US2007/081899 ~15
RI/RI9\ ~R~~H//18 R20 R4 is chosen from/ 1s,
\~\N====j R15 (CH2)1-4 (CH201 R16 and-(CH2)O0-1
wherein R15 and R16 are independently chosen from -H,

hal ogRMand ﬂ'hrm%ﬂ@ndentl%ﬁosen(ﬁaﬁng ahdN(CCLC, @y, kyl
and pyridinyl; RL7 is chosen from0O and S; R 8 is

chosen from CH and N; R19 and R20 are |ndependently

%h&%%% {]ék(ﬁm,salﬂ Fb%if/?al%g nIgt an lZ i's Ch Sggﬁ f;grl\nl’ H

Rhd Cik-dBdsaml fkyrh €806 a@k}dpamlo and sulstitsal with Ret, ®Fand R',
accord!]?ng to claiml1, wherein: R2 is chosen from
(C2- B,y ) - NR5R6, - (CO-C4 al kyl)-R7-R8, and

- (CO R alkylir! %@m&e@@i&éﬁﬂ?'el&b@e}l RM B8, haMg%ﬁe'OtHF

is chosén from cycl ohexyl, phe y pi perid

pyr r otGH, f@CFs, H@Npﬁom akkly], NBAK ' Di 5602y I-CON$IR2§, -NHCOR?, -

chose fz[ I\EQF sC4 al kyl ) - NR5R6, and

C(O) %9)31 NR5R6; and R5 and R6 are

|ndepa,|ﬁg@mly chosen from-H and -(CL-C4 alkyl). 7. A
mpound, or  salt thereof, according to claiml,

vvher eRri:and R' aredpgyrondently chogogripyn -1 and (Cs alkyl;

R*%, R* and R** are one or two substituents independently chosen

from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and

-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally

substituted with one or more halogens;

R” is C-C4 alkyl;

R*® and R” are independently chosen from H and C,-Cy alkyl or

R’® and R” with the N to which they are attached form a 4-7

membered saturated heterocyclic ring optionally comprising an O;
28 is chosen from H and C;-Cy4 alkyl;

mis 0,1 or2 and

nis 1,2 or 3.

A compound, or salt thereof, according to claim 1, wherein:
R is chosen from C;-C;4 alkyl, phenyl optionally substituted with one or two
substituents independently chosen from halogen, OCHjs, -CF3, -OCF3 and C;-C4 alkyl

Z

o —

4
(CH2)12 and R

wherein
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R2 is other than and Page 158 of 173 WD 2008/ 051826
PCT/ US2007/ 081899 8. A conpound, or salt thereof,
waewsnshiseg to claiml1l, wherein: Rio Rl R3 is PtiDES007/081899

fromCl-C6 al kyl, and R12, wherein Rio, R and Rl12

are i ndependently chosen from-H, hal ogen, -OCH3,

-CF3, -OCF3, -CN, C1-4 al kyl, -NR 13R14, -S(O nCH3,

- CONHR22, - NHCOR23, - OR24 and - NHS(O) nR25; wherein

R13 and R14 are independently chosen from-H and Cl-C4

al kyl; R22, R23 and R24 are qne oL.two substitpie®'s

i ndependently chosen? from-H CI I kyl, -

cycl oal kyl, aryl, - (G "2 7/\%nd g—«aﬁm;' s d
Cl- CARAI kyls chnstnGtor@®s cycl oal b&°ng optionatt§'®

substituted with ong _or mpre hal ogens; R25 is Cl-C4

al kyl; R26 and R27 r?)ixr?dependently chosen from H and
Cl-C4 alkyl or R2 and<>R27 with the N&E whi ch t hey
are attachgd gymavtd-7 “mrenb @HSatCd ddt

het erocycl Pc ring optional I3adconprisingyan 0; R28 is
chosen fromH and C1-C4 al kyl; m s0, 1or 2and

nisl,2or3. 9. A pharmaceutical conposition conprising
a conpoundwhereisal t thereof, according to claiml,
and a pharneceutigcally acceptable carrier.

10. A
conpound, Br adR" pisdhdependangy chesentom gy, rénesy -QH, -OCH;, -
(1) Page &89 @frl73\Q 2008 A5A828 FL).US2007/ 081899

N 2 2 2 2 b

~-R3
R ischosen from O and S;

R'"™  is chosen from CH and N;

R' and R* are independently chosen from -H, halogen,

-OCH3;, -CF3, -OCF3, -CN, C,-C, alkyl, and pyridinyl; and
Z is chosen from -H and C;-C, alkyl.

A compound, or salt thereof, according to claim 1, wherein:
R’ is chosen from -(C-C; alkyl=NR’R®, -(Co-C, alkyl)~R’—R® and
~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,
wherein
R’ is chosen from cyclohexyl, phenyl, piperidinyl, pyrrolidinyl, morpholinyl,
and piperazinyl;
R® is chosen from -H, -(Co-C4 alkyl)=NR’R®, and
-C(0)—(Cy-C4 alkyl)~NR’R®; and
R’ and R® are independently chosen from -H and -(C;-Cy alkyl).

A compound, or salt thereof, according to claim 1, wherein:

g_(CH2)0_3@NH g_(CHZ)O—?:_N NH
R? is other than and \—/ .
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NH NR-R2 wherein: R is chosen from straight or

branched Cl-C4 al kyl, phenyl optionally substituted
WORER/0m826 or two substituents independently chPGEOSI00TOR1899

hal ogen, OCH3, -CF3, -OCF3 and z G -C4 alkyl CFi2)12

, and R wherein R4 is -(CO-C4 alkyl)-R9, wherein RO

is chosen fromcycl oal kyl, aryl, and heteroaryl,

wherein RO is optionally substituted at one or two

atonms with substituents independently chosen from

8. hadoageind,-doiskit tHkIdB, accordmd, to <l 3, whelin:Cl - C4 al kyl ,
and pyridinyl, with a proviso that when RO is a
heteroaryl, RO is not bonded via a heteroatomto the

met hyl ene carbon beari ng, tfieX#"ghoup; ang/Z XA chosen
fa%om;H and Cl -C4 aIkyI;% i 3 sen%r -Yc2- 7

kyl }s-dipsmerom (od-s@dkydl kyYZ RI¥R8,andnd  M-€0-RC4
al kyl QN eclge@ -(Co-C4 alkyl)-R -R8, wherein R7 is chosen
from alhl cyclyl, nitrogenous alicyclyl, aryl, and
ni t r og&halisandmret efcaadapendantll Rhéscarfn SI9, Halepen WORTH X7
is a nitrogenous alicyclyl or 1%19itragfnous

het er dafytOCEs, puNi AeChptkybgdR (e, -GONEER "t-DHCOR™, -

R2 i sqmot ?ﬁ@ hrsectly or via a nmethylene group to
a nitpg(ge%lﬁg ;O) is chosen from -(C0-C4

al kyl whbieGR6, and Page 160 of 173 WD 2008/ 051826
PCT/ US2007/ 081899

when R nd I 0B TLey By robrH o L dgeHate.
het er & gP* aridR ¥ BY: ALt SdlstidichR inddpendently chosen
from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
~(CH,),OR* said C,-C4 alkyl and C;-Cs cycloalkyl being optionally
substituted with one or more halogens;
R” is C;-C, alkyl;
R*® and R” are independently chosen from H and C,-Cy alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
R** is chosen from H and C;-Cy4 alkyl;
mis 0,1 or2 and

nis 1,2 or 3.

9. A pharmaceutical composition comprising a compound, or salt thereof, according to

claim 1, and a pharmaceutically acceptable carrier.

10. A compound, or salt thereof, represented by Formula I,

(M
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with a proviso that when R7 is a nitrogenous alicyclyl

or a nitrogenous heteroaryl and R8 is -(Co-C4
W@RMWpI038NRER6, a nitrogen of R7 is not bonded PCi/De201/§81899

or via a nethylene group to -NRS5R6; and R5 and R6 are

i ndependently chosen from-H and -(C1-C4 alkyl); R3 is

chosen from C1-C6 al kyl, aryl, aryl substituted wth

Rio, R and R12, wherein Rio, R" and R12 are

i ndependently chosen from-H, hal ogen, -OCH3, -CF3,

-OCF3, -CN, Cl1-C4 al kyl R 4, -S(0) nCH3,
- CONHR22, - NHCOR23, - 4 gdnd \\HS%)rﬁQS wher ei n
R13 and R14 are indepe dent c from-H and C1-C4

al kyl;  R22, R23 ap e or two substituents

i ndependent | y chose from-H C€1-C4 alkyl, Cl-C6
cycl oal kyl, aryl, ZCHQ)"NRQGRZR and (CHQ)"OR28 sai d
Q%agﬂnalkyl and Cl- C6 cycl oal kyl being optionally
substituted with one or nore hal ogens; R25 is Cl1-C4

al kyl ; R26 and R27 are independently chosen fromH and
R1- C4isathkydn form sﬁ@i@hiand)rmﬁem-mtah@l mhemylmpﬁomauyrmysﬁmted

are attached form red ted

HaP aPg ey g tibsiighs meamim @b Y ERsEp Ty o100 CHgrt K- OCEs and
chosen from Hqe| C1-C4 al kyl; m sO, lor 2and

ni sl, 2or 3. conpoundz or salt thereof, according

to cl ai ngl ‘ gﬂf 161 of 173 WD 2008/ 051826

PCT/ US2007108%899 RI hosen from Cl1-C4 al kyl ,

phénylkybpt i of /8Pty subsktit Uted with one or two

substl g%E s i ndependently chosen from hal ogen, OCH3,

- CF3, and C1-4 alkyl z\ (CH2)1-2 , and R

wher eRh s ~(Co-Cy4 alkyl)—R’,

wherein
R’ is chosen from cycloalkyl, aryl, and heteroaryl,
wherein R’ is optionally substituted at one or two atoms with
substituents independently chosen from halogen, -OH, -OCH3, -
CF3, -OCF3, -CN, C;-C4 alkyl, and pyridinyl,
with a proviso that when R’ is a heteroaryl, R’ is not bonded via a
heteroatom to the methylene carbon bearing the Z group; and
V4 is chosen from -H and C;-C, alkyl;
R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and
~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,

wherein
R’ is chosen from alicyclyl, nitrogenous alicyclyl, aryl, and nitrogenous
heteroaryl,

with a proviso that when R’ is a nitrogenous alicyclyl or a nitrogenous
heteroaryl, a purine nitrogen of Formula I bonded to R* is not bonded
directly or via a methylene group to a nitrogen of R’;

R® is chosen from, -(Cy-C,4 alkyl)—NR5R6, and
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~15 RIR19 20 \ ~R- HR4 is chosen from/ 18 (CH2)0-1

8 R N===: R15 (CH2)1l-a -(CH2)0-1R16 and kCH2)0-1
woL@se51826 RL5 and R16 are i ndependently chosenPET/o8200H0)81899

hal ogen, OH, -OCH3, -CF3, -OCF3, -CN, Cl-C4 al kyl,

and pyridinyl; RLl7 is chosen fromO and S; R 8 is

chosen fromCH and N, R19 and R20 are independently

chosen from-H, hal ogen, -OCH3, -CF3, - OCF3, -CN,

Cl-4 al kyl, and pyridinyl; and Z is chosen from-H

and Cl-C4 é(t('QM—(C@-@;; alkyI)GNKﬁRﬁdme\KJhé:rﬁR'f istiiteggR@bus alicyclyl or

according to claim 10, wherein: R2 is chosen from

- (C2- C7 al RijIogeINmS hstema(sécﬂcmawaﬂ@arlynw 8, and

-(COA4 al kﬁl) C(O-(COA alkyl)-R -R8, wherein R7

i s chosen friom cycl ohexyl, phenyl, piperidinyl,

pyrrol i di nylith armmal;mthlanwhen RAisch mirpgmans mlydyplyRBr 4 fitrogenous

chosen fro

-C(O-(CO erz?la'%]f [S;PRIR!ﬂ?Z& kéﬁ @kggsgﬁgRR@ nitragen of R’ is not bonded

'ndependenhré’ctgr&%%aﬁl% ?(ﬁ%t o (GR A agh kyl) . Page
162 of 173 36 3008/ 051838 cwg 2007/ 081899 13, A

co rrp oBhdnd Bf alsahdepth@ndgfchOEchmrm thhgnd o CeiCaiatihyl),

P o S (0 o] ad Wéﬁﬁﬁg’d SRR B R

accor ghp@id o cl ai m 10, wherein:

R R"and R" are independently chosen from -H, halogen, -OCHj,
-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR*" and -NHS(0)nR”;
wherein

R" and R'* are independently chosen from -H and C,-Cj alkyl;

R*%, R* and R** are one or two substituents independently chosen
from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;

R” is C,-C; alkyl;

R*® and R” are independently chosen from H and C,-Cy alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;

28 is chosen from H and C;-Cy4 alkyl;
mis 0,1 or2 and

nis 1,2 or 3.

11. A compound, or salt thereof, according to claim 10, wherein:

Page 161 of 173



R11 R3 is chosen from Cl-C6 al kyl, and R12, wherein
Rio, R' and R12 are independently chosen from-H,

wh 200881826 - OCH3, - CF3, -OCF3, -CN, Cl-C4 al kyl PCF/NR007/081899
13R14, -S(O nCH3, -CONHR22, -NHCOR23, - OR24 and
-NHS( O nR25; wherein R13 and R14 are independently
chosen from-H and C1-C4 al kyl; R22, R23 and R24 are
one or two substituents independently chosen from -H,
Cl-4 al kyl, Cl1-C6 cycloal kyl, aryl, -(CH2)"NR26R27
Rhd  is(cBbin "R &, @ alikyClpHedyad privhalandibtufed veitchraadrkyb
being optionally substituted with one or nore
s byents independeathicghasen fopy halogens Okl #&F72, £ and C,-C, alkyl
i ndep ntly chosen fromH and Cl-C4 al kyl or R26

and th the Nto which they are attached form a
g- red satgdrated heterocyclic ring optionally
opri/sing an ¥; \R28 is chosen fromH and Cl1-C4

al kyl®Mmi spartior 2ar®d  ni s1, 2or3. 15. A conpound, or
sal t tgereof, according to claim10, wherein: z R 1

i s Pag8°*t83 of 173 WD 2008/ 051826 PCT/ US2007/ 081899
wherein ~\) R15 N====\ R15 -(CH)Qs;l - CH ~ TR is
chosen from R16 2)01 gan(gH)Rﬂ R1 s -E(CHZ) O-\ 7{718
R20 R — (LM2)o-1 /4 —(CHp)o—— T—~RZ®
R* is chosen from \ /\Rw, L_gie )
N— 15
/<_/\2R (CHa)14
g_(CHz)m IR %—(CH2)0.1<|
wherein

R" and R'® are independently chosen from -H, halogen, OH,
-OCH3, -CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl;
R ischosen from O and S;
R'"™  is chosen from CH and N;
R" and R* are independently chosen from -H, halogen, -OCH3s, -CF3, -
OCF;3, -CN, C;-C4 alkyl, and pyridinyl; and
Z is chosen from -H and C;-C, alkyl.

12. A compound, or salt thereof, according to claim 10, wherein:

R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and

~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,

wherein

R’ is chosen from cyclohexyl, phenyl, piperidinyl, pyrrolidinyl, morpholinyl,
and piperazinyl;

R® is chosen from -H, -(Co-C4 alkyl)=NR’R®, and
-C(0)—(Cy-C4 alky)—NR’R®; and

R’ and R® are independently chosen from -H and -(C;-Cy alkyl).
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13.

14.

15.

wherein R15 and R16 are independently chosen from-H,
hal ogen, -OH, -OCH3, - CF3, -OCF3, -CN and C1-C4

W@RMWpl518RL7 is chosen from0O and S; R 8 i s chPGEOSI0TOA1899

CH and N, R19 and R20 are independently chosen from
-H, hal ogen, -OCH3, -CF3, -OCF3, -CN, Cl-4 alkyl,
and pyridinyl; and Z is chosen from-H and Cl-C4

al kyl. 16. A compound, or salt thereof, according to
claim 10, wherein: -(CH2)0 2 ~-(CH2)0 2 R2 is chosen
fromNH5 NH5 --O- |-(CHz)1-z-NH2 kCH2)0-2

N-(CH2) 2-NH2 = Page 164 of 173 WO 2008/ 051826
permpsand or ogt ot gcceydinge chum 10y whening. ( cH2) 1- 2- NH2

NH - (CH2) 0-2 (CH2) 0- 2/NHR - (CH2) 2-N NH - f~HR1-2 CI-N

NH- ( CHz) 0- 2 $(GHR) 0- 2/NH2 \and- g_(}g‘) -7-MHz. N7 A

%ﬁnpgﬁnqh o sal 1 t hex eof ac]%f) di ngz%tso o\liiyn’ﬂo,
e (cHe) 0-2 ~- Y0¥ R2 i's chosen from NH

NH - (CH2) 0-2N- (CH2)z-NHz O -1kCH2)0-2 N-(CH2)2- NH2
kCH2)0-2 I1-(CH2) 1- 2- ) ) )
A compound, or salt thereof, according to claim 10, wherein:

R10

_=\ R11
L0, =3
R’ is chosen from C;-Cg alkyl, 7 , and /R

wherein

R R"and R" are independently chosen from -H, halogen, -OCH3,
-CFs, -OCFs, -CN, C;-C, alkyl, -NR"R", -§(0),,CH;, -CONHR?*?, -NHCOR?, -
OR*" and -NHS(0)nR”;
wherein

R" and R'* are independently chosen from -H and C;-Cj alkyl;

R*%, R* and R** are one or two substituents independently chosen
from —H, C,-C, alkyl, C;-C¢ cycloalkyl, aryl, -(CHz)nNR%R27 and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;

R” is C;-C, alkyl;

R*® and R” are independently chosen from H and C,-Cy alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
R** is chosen from H and C;-Cy4 alkyl;

mis 0,1 or2 and

nis 1,2 or 3.

A compound, or salt thereof, according to claim 10, wherein:
z

R! is R*
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N-(CH2)1-2-NH2 NHO Il /~ PCH2) O 2 (CHz) 0-z-NHz

-(CH2) 1-2-CG N\ -/ NH kCH2)0-2 (CH NH z)o-z- 2 , and
WO ¢@OBRAF B2/ NH2. 18. A conpound, or salt thereoPCT/US2007/081899

according to claim10, wherein: Page 165 of 173 WO

2008/ 051826 PCT/ US2007/081899 RO -~ R11 R3 is ~Rl12

wherein Rio, R' and R12 are independently chosen from

-H, halogen, -OCH3, -CF3, -OCF3, -CN, Cl1-C4 alkyl, -NR

13R14, -S(O nCH3, -CONHR22, -NHCOR23, - OR24 and

- NHS( @heiedb; wherein R13 and R14 are independently

chosen from-H and Cl-C4 alkyl; R22, R23 and R24 are

one or two substituents inde gnﬁly chose _f>g m - H,

Cl- 4 al kyl, Cl1-C6 cycl@al kW . yl,¢-(CH2) R27

and ol OH2)GReA g d CL-C4 R ancey \b;é%?agaml

bei ng optionally substituted with bne or nore

hal ogens; R25 is Cl-gg4Rr# kyl ; R26 and R27 are

i ndependently chosgn }fyom H and C1-C4 al kyl or R26

and R27 wi ghr(Che dwgt ojwivich they are attached forma

4-7 menbered sat uht‘@é heterocyclic ring optionally

conpri si ng an. 0; R28 is chosen fromH and C1-C4

al kyl; mist'T6t2and nis1,2or3. 19. A pharnaceutical

conposi ti OR"GAHR'T SiciGdcpeRddMEQ Uhsken Fons Al thaldpeh £OH, -OCH3, -

according to claim10, and a pharnaceutically

accept abl eCEarP&p, -CN and C,-C, alkyl;

R ischosen from O and S;

R'"™  is chosen from CH and N;

R' and R* are independently chosen from -H, halogen,

-OCH3, -CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl; and
Z is chosen from -H and C;-C, alkyl.

16. A compound, or salt thereof, according to claim 10, wherein:

R* is chosen from NH NH |

2

g_(CHz)o-zCNH §_(CH2)0—ZCN_(CH2)2—NH2
I
§—(CH2)0.ZCN—C—(CH2)1.z—NHz

2

%—(CHz)o.rO
N_(CH2)2—NH2
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20. A conpound, or salt thereof, represented by
Formula I, (1) NNI ~W HNNN\ R R-2

wob@Be51826 Page 166 of 173 WO 2008/ 051826 PCT/US2007/081899
PCT/ US2007/ 081899 Rl is chosen from Cl-C4 al kyl,
phenyl optionally substituted with one or two
substituents i ndependently chosen from hal ogen, OCH3,
-CF3, -OCF3 and C1-C4 al kyl z ~CH ( 2)1-2 , and R
wherein ~, R15 N:\ R15 (CH2)0-1\ - CH' KR16 R4 is

chosen from R16 R17 R19 20 (CH 2)1-4
--(CI—IZ)Qé n% CH2)01R 5@;9 >
R16 are in epe ént fcuon aI ogen,

-OCH3, - CF3, - “CN, Cl-C4 a kyI > and pyrldlnyl’

R17 is chosenfrom d S R8is chosen fyUrrr\QH and
N, g_(CHz)o-z (CH2)p.o—NH, g_(CHz)z_N, NH

% I /\

—(CH5)4,—C—N NH g_(CHz)o-zT\/ (CH2)o.o—NH>
__/ 7

, , and -

(CH2)3_7—NH2.

17. A compound, or salt thereof, according to claim 10, wherein:

R* is chosen from NH NH

2

§—(CH2)0.QCN—(CH2)2—NH2

2

I
g_(CHz)o-zCN_C_(CH2)1-2—NH2

E—(CHz)o.rO
N—(CHy),——NH,
O
O
g_(CH2)0-24C‘ I %—(CH2)1_24<; >
N—C—(CHa)12—NH, NH ,

o}
§—(CH2)0.QO(CH2)O.2—NH2 %—(CH2)1_2—(|1—N/ N
/

2 2

)

g_(CHz)o-z | ——(CHaz)go—NH,
\/ , and -(CH2)3_7—NH2.

18. A compound, or salt thereof, according to claim 10, wherein:
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R19 and R20 are independently chosen from-H, hal ogen,
-OCH3, -CF3, -0OCF3, -CN, Ci1-C4 alkyl, and pyridinyl;
w@e@s/0718e6s chosen from-H and Cl-C4 al kyl; R2 PGI/UR298B081899
from-(C2-C7 al kyl)-NRS5SR6, -(COC4 al kyl)-R7-R8, and
-(COA4 alkyl)-C(O-(COCA alkyl)-R7-R8, wherein R7
is chosen from cycl ohexyl, phenyl, piperidinyl,
pyrrolidinyl, norpholinyl, and piperazinyl; R3 is
chosen from-H, -(CO C4 al kyl)-NR5R6, and
-C(O - (Co-C&'al kyl ) -NR5R6; and R5 and R6 are
i ndependen |yr\}FhOsen from-H and -(Cl-C4 al kyl); and
R2 cont%}oasi c Natomlocated from2 to 8 atons
gfstapt’ fr \tpez,poi nt of attachment to the purine
ring; Page 167 of 173 WD 2008/ 051826 PCT/ US2007/ 081899
Ri o R®hgrgichosen from Cl-C6 al kyl, and R12, wherein

Ri o, Rio and 2are i ndependent | ho rom -

nal ogin: © Gaid” Head HEERERT RN R htgsbT I
13R14,CF:S(EYPLHEN, € CONaRZ R -NRNHOORZB0),:CIOR2GONMR *, -NHCOR™, -
-NHS( Q) gR25; wherein,. R13 and R14 are independently

choseRRf r i -NEYRI-RT: ¢4 alkyl; R22, R23 and R24 are
one ogth% substituents independently chosen from -H,
Cl-4 alkyl, Cl1-C6 cycloal kyl, aryl, -(CH2)"NR26R27

and R{GiH2)R'OR28ndéapicdd Gily Choshkydm s dnCC--CF atlyyd) oal kyl

bei ng_eptional [,y substituted with one o r
hal oggns,h F@g‘#s3@10-1’64”é‘r’ﬂy‘}“llet?m?@fétséﬁ‘gepﬁ?‘%e"ggéﬁosen
i ndep %Hle—ﬁi,LdlfﬁjgﬁﬁfI? gﬁ \/\t,i% i'&z&r']ﬂoﬁﬁ?l, %‘1,%1@%)}58(1{269\?7 and26

and R27 wit ! ch they are attached forma
4-7 rEihRORE” sad Gi-&k atkyhete€ o€y cy¢loalkyligingpiritonally y

g?ﬂ?[ I.sfcijt)sr‘g@ut{él(li1 W?t.h on§%§mlo?e ﬁﬂggc’e%rs]; fromH and Cl1-C4

R” is C-C4 alkyl;

R?® and R? are independently chosen from H and C;-C, alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
R*® is chosen from H and C,-Cj alkyl;

mis 0,1 or2 and

nis 1,2 or 3.

19. A pharmaceutical composition comprising a compound, or salt thereof, according to

claim 10, and a pharmaceutically acceptable carrier.

20. A compound, or salt thereof, represented by Formula I,
@D
N
N
0
F
HN N N\
| R2
R1
wherein:
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m sO, lor2and nisl,2o0r3. 21. A conpound, or salt

t hereof, according to claim?20, wherein: z R1is
wob@sess2Page 168 of 173 WD 2008/ 051826 PCT/US2007/081899

PCT/ US2007/ 081899 \) R15 N==\ R15 -(CHz)o-1 \ ~ RI16

R4 is chosen fromRl6 )--(CH2)0-1 and R17 R19

-(CH2)0-1 #18 Rzo R wherein R15 and R16 are

i ndependently chosen from-H, hal ogen, -OH, -OCH3, -

CF3, -OCF3, -CN and C1-C4 al kyl; R17 is chosen fromO

and S; R 8 is chosen fromCH and N, R19 and R20 are

||pdependentlfy chosen from-H, ha n, -OCH3, -CF3,
ROCF31s chesgn fror €4-Gulakipil, pheanl WMonafshw‘bsﬂt&Wé wigh ug or two

&gh &lgﬁ%?e elﬂaeg{gg @Sﬁgﬁtog{ 'ﬁ“&% §8 Wher3 eine RO ande1-Cy iyl

3WH ~- (CH2)0-3 N NH R2 is not or\/. 23. A
or salt 2 hereof, according to claim 20,

4 ~-(CH2 )0-2 R2 is chosen fromNH ,
-2 N (CH2) 2- NH2
wherein

R15 N=\/> R'
—(CHa)o.1 < 4
4 C 16 —(CHz)s71 \\_//\R16
R is chosen frorn R

b

(CH2)13

R R'®
% —(CH,) ( 77 S 20 (CHz)14
201\ / and g_(CH2)0-1<I

wherein
R" and R are independently chosen from -H, halogen, -OH, -OCH3, -
CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl;
R ischosen from O and S;
R'"™  is chosen from CH and N;
R' and R* are independently chosen from -H, halogen,
-OCH3, -CF3, -OCF3, -CN, C,-C4 alkyl, and pyridinyl; and
V4 is chosen from -H and C;-C, alkyl;
R’ is chosen from -(C»-C7 alkyl=NR’R®, -(Co-Cy alkyl)~R"—R® and
~(Co-C4 alkyl)—C(0)—(Co-C4 alkyl—R’—R?,
wherein
R’ is chosen from cyclohexyl, phenyl, piperidinyl, pyrrolidinyl, morpholinyl,
and piperazinyl;
R® is chosen from -H, -(Co-C4 alkyl)=NR’R®, and
-C(0)—(Cy-C4 alkyl)~NR’R®; and
R’ and R® are independently chosen from -H and ~(C;-Cy alkyl);
and R” contains a basic N atom located from 2 to 8 atoms distant from its point of

attachment to the purine ring;
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Page 169 of 173 WD 2008/ 051826 PCT/US2007/081899 O O
KCH2)0-2 Il ~ NG (CH2)1-2-NH2 NH - (CH2) 0-2
WO Q8826 NH2 - (CH2) 2-N NH - (-H21-2 Cl - N NH -BCOHRYDO2081899

(CH2)0-2-NH2 , and- (CH2)3-7-NHz. 24. A conpound, or

salt thereof, according to claim 20, wherein:

-(CH2)0-2 ~-(CH2)0-2 R2 is chosen fromNH NH

-(CH2) 0-2N-(CH2) z-NHz O -1kCH2)0-2 N-(CH2) 2- NH2

kCH2)0-2 I1-(CH2)1-2- NN(CH2)1-2-NH2 NHO Il [/~

-(CHz)o0-z (CHz)0-z-NHz -(CH2)1-2-C N\ -/ NHRr™ (CH2)0-2

\ (CHNH z)o-z- 2, and R) 3 H2. 25 |7ﬂ\\/cm1rrpound

or salt thereof, accordifg m 2 er )n: Page

ﬂﬁo Ofs clazé’en%rﬁ@w QnkB26 RCF Qhd 818 \RWO -]
is ~R12 vvhereln Rio, R and R12 are

|ndep@’hd@mly chosen from -H, hal ogen, -OCH3,

R R"and R" are independently chosen from -H, halogen, -OCH3,
-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR** and -NHS(0),,R*’;

wherein
R" and R'* are independently chosen from -H and C;-Cj alkyl;
R*%, R* and R** are one or two substituents independently chosen
from —H, C;-Cj alkyl, C,-Cs cycloalkyl, aryl, (CH,),NR*°R*’ and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;
R” is C-C4 alkyl;
R?® and R? are independently chosen from H and C;-C, alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
28 is chosen from H and C;-C4 alkyl;

mis 0,1 or2 and

nis 1,2 or 3.
21. A compound, or salt thereof, according to claim 20, wherein:
%Z
R is R*
wherein
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22.

23.

-CF3, -OCF3, -CN, Cl-C4 alkyl, -NR 13RL4, -S(O) nCH3,
-CONHR22, - NHOOR23, - OR24 and - NHS(O) mR25; wher ei n

wRidsass2R14 are i ndependently chosen from - H BEUSDOTH81899

al kyl; R22, R23 and R24 are one or two substituents

I ndependently chosen from-H, Cl1-C4 alkyl, Cl-C6
cycl oal kyl, aryl, -(CH2)"NR26R27 and -(CH2)"OR28 said
Cl-C4 al kyl and Cl1-C6 cycl oal kyl being optionally
substituted with one or nore hal ogens; R25 is C1-C4

al kyl; R26 and R27 are independentlsy chosen **gyRH and
Cl-C4 alkyl or R26 and R27 mith<the N to méich)they
are attached forma — e NEnger %a_ukﬂagdﬁi_?\wﬁ

het er Becycl ischpsadraipt i onal |y Risfng an 0; R28apd
chosen fromH and Cl;Chsal kyl ; m s0, lor 2and

nisl, 2or3. 26. A g ceut:calhconp?sition ;

conpri singsa &L 0ok salt thereof, according to
cl ai m 20, néégﬁ% ﬁ#ngﬁgugically acceptabl e carrier.
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A compound, or salt thereof, according to claim 20, wherein:

R’ is chosen from NH NH
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37. The nethod of claim 36 wherein the cancer is

gastroi ntestinal cancer. 38. A nethod of treatnent of
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24. A compound, or salt thereof, according to claim 20, wherein:

R* is chosen from NH NH

2

§—(CH2)0.QCN—(CH2)2—NH2

I
g_(CHz)o-zCN_C_(CH2)1-2—NH2
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)

g_(CHz)o-z | ——(CHaz)go—NH,
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25. A compound, or salt thereof, according to claim 20, wherein:
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R10

R3 is \ /\/R12 ,

wherein

R R"and R" are independently chosen from -H, halogen, -OCH3,
-CF3, -OCF3, -CN, C;-Cy alkyl, -NR"R"™, -S(0),CH3, -CONHR?*, -NHCOR?, -
OR** and -NHS(0),,R*’;

wherein

R" and R'* are independently chosen from -H and C;-Cj alkyl;

R*%, R* and R** are one or two substituents independently chosen
from —H, C;-Cj alkyl, C,-Cs cycloalkyl, aryl, (CH,),NR*°R*’ and
-(CH,),OR?® said C-Cy alkyl and C,-Cs cycloalkyl being optionally
substituted with one or more halogens;

R” is C-C4 alkyl;

R?® and R? are independently chosen from H and C;-C, alkyl or
R’® and R” with the N to which they are attached form a 4-7
membered saturated heterocyclic ring optionally comprising an O;
R?® is chosen from H and C;-C;4 alkyl;

mis 0,1 or2 and

nis 1,2 or 3.

26. A pharmaceutical composition comprising a compound, or salt thereof, according to

claim 20, and a pharmaceutically acceptable carrier.

27. A method of treatment of a T-cell mediated disease comprising administering a

therapeutically effective amount of a compound, or salt thereof, of any of claims 1, 10 and 20.
28.  The method of claim 27 wherein the T-cell mediated disease is an autoimmune disease.

29, The method of claim 28 wherein the autoimmune disease is rheumatoid arthritis.
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30. The method of claim 28 wherein the autoimmune disease is lupus erythematosus.

31. The method of claim 28 wherein the autoimmune disease is multiple sclerosis.

32. The method of claim 27 wherein the T-cell mediated disease is an inflammatory disease.
33. The method of claim 32 wherein the inflammatory disease is asthma.

34. The method of claim 32 wherein the inflammatory disease is inflammatory bowel
disease.

35. The method of claim 27 wherein the T-cell mediated disease is transplant rejection.

36. A method of treatment of cancer comprising administering a therapeutically effective

amount of a compound, or salt thereof, of any of claims 1, 10 and 20.

37.  The method of claim 36 wherein the cancer is gastrointestinal cancer.

38. A method of treatment of diabetes comprising administering a therapeutically effective

amount of a compound, or salt thereof, of any of claims 1, 10 and 20.
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