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S.. [0002] A need remains in the art for inproved cell proliferation
der and cancer BAEMGROUND OGNNEARYNSENTIONNVENTI ON [ 0003] The
invention relates to conpounds and net hods of using the conpounds to treat
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SUMMARY OF THE lNVENTION

{0003} The invention relates to compounds and methods of using the compounds to treat cell

- proliferation disorders.

[0004] The compounds of the present invention are useful as pharmacentical agents. For

example the compounds may be useful as anti-proliferative agents, for treaﬁng mammals,

' suchas for ireating humans and animals. The compounds may be used without limitation, for

example, as anti-cancer, anti-angiogenesis, anti-metastatic, anti-microbial, anti-bacterial, anti-

fungal, anti-parasitic and/or anti-virat agents. The compounds of the invention are useful, for -

example, in treating lung cancer. The compounds of the nvention ave aléo useful, for
example, in treating colon cancer, The compounds of the invention are also useful, for
example, in treating breast cancer. _

[0005) The compounds of the invention are useful in treating diseases and diso;‘ders that are
modulated by tyrosine kinase inlﬁbition. For example, the compounds of the invention are -
useful in treating diseases and disorders that are modulated by Sic kinase. The compounds
of the invention may also be useful in treatmg dlseases and disorders t'hat are modulated by
focal adhesnon kinase (FAK).

~ [0006] Compounds of the invention include compounds of Formula I, and salts, solvatés-,

- hydrates, or prodrugs thereof:

| eadi ng -

l




Formula | RS Rs R4 _Xa Xb\\ / T ------ XZ Xd-Xc Xe-Xy Wiere: [0007] T is
absent (i.e., the rings are connected by a bond), CR12R13, C(0), O S, S(O,
S(O 2, NR14, C(R15R16)C(RI7RIS), CH2O, or OCH2; [0008] Xy is CZ, CY, N, or
N-O; [0009] Xz is CZ, CY, N, or NQ [00010] at least one of Xy and X is"
Cz;, [ooWmLymsmsmosel ected from hydrogen, hydroxyl, hatogemwsoiser (C, C2,
c3, 4, G, or Co) all(Yyl, a, Cc2, C3, ¢4, C5 or C6 al koxy, O-lower (Cl,
C2, C3, ¢4, C5, or C6) alkyl-arylgermid; O benzyl; [00012] Xa is CRa, N, or
N-0; [00013] Xb is CRb N, or.NO [00014] X, is CRQ N, or NGO [00015]
Xd is CRd, N, or N-Q FfsXc is ®ERe, N, or NNO [00017] 4 Rb, Re, Rd,
Re, R4, R5, and R6 are, h dgogen, hydroxyl,  halogen, C, C2,
C3, ¢4, C5, or C6 alkyl,/ ; or .C6 al koxy, O-lower (C, C2,
C3, C4, G5, or C6) ali I-ary ; _ Clyz C2, C30C4, C5, or C6 al kyl-OH,
Cl, C, C3, C4, C5, or y Ner (7, C2, C3, C4, C5, or CB) alkyl,
COON, COO- | over a, CZXdC3‘X°C44 C5 orxe-f:&) améj,g SOZH SOZ | ower-(Cl, C2,
C3, 4, Cs, or Co6) al Kyl ~~, " orr~~~ V~ or V- N-W W
~/ " whéPQITIE, is algent (e, tha ringpare comeeiad bmbO@)a%z%m@GO) @5, 00, 50 &1, G5 or

% o M SOOI Kot pifiony, (e Joeaen, Joaeae.. oo
are ifoeishendenkl, is, CH G, N;b;rI\EB C3, C4, GC5i or C6 al kyl; [00020] Zis.
g?;ﬁ ) ?6Wﬁ$mﬁﬁﬁrﬁ Qg h\g?g; ga'rb\;ll I Zr guis)?b:fji:thuggdbggzeﬁgsug;ﬂ : éhutngd or
pYri migag19] For A a¥AfPletor 3 9nd X, is CZ;
[00011] Y is selected from hydrogen, hydroxyl, halogen, lower (Cy,; Ca, C3, Cs, Cs, or
~ Ce)alkyl, Cr, Cz, Cs, Cs, Cs, or Cs alkoxy, O-lower (Ci, Cs, Cs, Ca, Cs, or Cg) allyl-aryl, and
-benzyl _
[00012] Xais CRy, N, or N-O;
[00013] X is CRy, N, or N-O;
[00014]  Xois CRo, N, or N-O;
[00015]  Xgis CRg, N, orN-O;
[00016] Ko is CRe, N, 0r N-O; .
[00017]  Ra R, Re, Re, Re, Ry, Rs, and Ry are, independently, hydrogen, hydroxyl,
halogen,_Cl,_ Co, Cs, C4, Cs, or Cg alkyl, Cy, Ca, Cs, Cy, Cs, or Cg alkoxy, O-lower (Cy, Cs, Cs,
Cs, Cs, or Cy) alkyl-aryl, O-benzyl, C, Cp, Cs, Cy, Cs, or Cs alkyl-OH, Cy, Cy, C, G4, Cs, or
 Cg allkyl-O-lower (i, Ca, Cs, Cs, Cs, or Cg) alkyl, COOH, COO-lower (Cy, Cy, C, Cy, Cs, ot
Ce) alkyl, SO,H, 8O;-Jower (Cy, Cy, Cs, Cs, Cs, or Cg) alkyl, or

V—<:/\N-~W VI—N V—N | 0, or V—N - N-;W
L] . 2 Ll . * N .
' ' / : \—/ where Wis H, or

C1, G, Cs, C4, Cs, or Cg alkyl, C1, Ca, Cs, Cs, Cs, or Cg alkyl-aryl;.
[00018] V is a bond, -CHy-, -CH,CH;-, -CH,CH;CH,-, -O-CHy-, -OCH2CH3- or -
‘OCH;CH,CH,-;

- [00019] R, Rys, Rig, RI 5, R[ﬁ, Rn, and Ryg, are, independently, H or CI, Cy, Cs, C4, _
Cs, or Cg alkyl; | '
[00020] Z is: (CHR)y-C(O)}-NR»(CHR3z)-Ar, Where Ar is a substitated or

- unsubstituted aryl or nitrogen-containing heteroaryl group, such as benzene, pyridine, or

 pyrimidine. For example, Z is; .



2 WD 2006/ 071960 PCT/|1S20051047333 00 0 (CHRi)n-/< (C 1)n --4 (CHR )n--~
,N-(CHR-m ' ~(CHR3m " (CHR3). RR RR Rz R R/ Ri NR R7 RoR3Rcl Re"
RIORe Rs Re O O(C,)n (CHRdn-'"~/ -(CHR3)YmM % - (CHR3)m " (CHRs)m R2 Rz

R RO7 RYoMsR7I9eRas / | R7 3 Re RI0 Re Rq0 \N Rs RpcreBanShdsss( CHRI ) n- - J<

(cHRin-4 - - 0 (CHRB)M N~(CHR3)m (CHRI)n Rz R2 N, (CHR7)m N/ N R71 R7
N~NRt / M RRx ~RBRORP, O RDNRG& where [00021] RA R2,
‘are i maependently H (J(CHIQJ,—(CZ, C3, C@}mﬂ;S—{or C6. al kyl; [00022] n and m are,
i ndependent IN~@hrd, or 2; [P6023%,R7, Rs, Re~dArg, and Ril are,

[60021] R, Ry, and R are independently H or Cy, Cy, C3, C4, Cs, or C¢ alkjl;_

{00022} nand m aré, independently 0, 1, or 2;

[00023] Ry, Rs, Ro, Ryp, and Ry; are, independently, hydrogen, hydroxyl, halogen, Ci,
Cz, Cs, Cs, Cs, ot Ce alkyl, €, Gz, Cs, Ca, Cs, or Cs alkoxy, O-lower (Ci, Cs, Cs, Cs, Cs, or
Ce) alkyi-aryl, O-benzyl, Cy, Ca C3, Cs, Cs, 01 Cg a]kyl—OH Ci, Cz, Cs, Cy, Cs, or Cq a]kyl -0-

. C], Cz, C3, C4, C5, or Cﬁ alkyl

N—W , V—N » V— » OF V—~N N—W ,
[00023] \_/ _/ |

‘where W isH, or Cy, Cg, C3, Cy4, Cs, 0r Cg alkyl Ci, Gy, Cs, Cy, Cs, or Cg alkyl-aryl;

[00024] i Visa bond, -CHz-, -CH2CH2-, —CHgCHgCHz—, -0~ CHQ_"', —OCH2CH2', or -

‘OCH;CH;CH,-.

and R3

- independentw®;y, . hydrogen, hgdro yI hal ogemagZ C1 c2, C3, ¢4, C5, or C6

al kyl, C1, RfA; G5, g aI koxy, @l RC1, C2, C3, C4, C5, or
C6) al kyl -ary benzyl, CI, c2 C3 C4 C6 al kyI oH C, C2, C3,
4, G5, or.Q k- O Cl, ra_l al kyl, [/~\ /T V--{

0 B .
NW, V-NF , ¥-NO, or V& NW> [005?3] . ~% where Wis H or CI,
C2, C3, C4, C5Ror G6 al kyl, CR 2, C3, CA4, Ci“‘s or, C6 al kyl -aryl :

o o
o (CHRa)n (CI{RI}n
(R~ | N (CHRa) N CHR)
,N“*(CHRa)m 7, -
. ' R11 &
_ N
_ o | _
(C!‘ml)n-< - o (8]
N (CHRaI N~ cHRY—X
N/ N ' Ry I Ry _RZ
| l R ™
RW/J\F‘Q/L B ' .\R“/ R X, /”‘R '
i ; ° » OF W NT 78 where

R2




[00024] Vis a bond, -CH2-, -CH2CH2-, -CH2CH2CH2-, -O CH2-, -OCH2CH2-, or -
OCH2CHzZCH2-. 3 WD 20061071960 PCTN52005/ 047333 (CRRl)a /IN(CHR3)m R Ril1
R7 R Re [00025] In certain conpounds of the invention, Zis R [00026]
Cer t ai rwoaoounes of the invention are selected frogbgﬁﬁgmﬁ;g§31-136_and
137, For exanple, the conmpound of the |nvent|on is Conpound 1, 2, 3,4, 5, 6,
7, 8, 9, 10, 11,12, 13, 14,

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 2@$&Q~3@ 32, 33, 34,35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53—~@4r,55, 56, 57, 58, 59,
60, 61,'62, 63, 64, 65, 66, 67, 68, 69, 70, 71, Rrf2, [/3, 74, 75, 76, 77, .78,
79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, ¢ 3, 94, 95, 96,
97,98,99, 100, 101, 102, 103, 104, 105, 106, 107, 0 109, 110, 111, 112,
113, 114,115, 116,117, 118, 119, 120, 121, 122, % 25, 126, 127, 128,
129, 130, 131, 132, 133' 134,135, 136, or 137. [00802 npounds of the
|nvenﬂMOﬁﬂlncIdﬂemﬁhmp@mpﬂmd@&ﬁhéﬁwmﬁﬁm.Z&; 133, 134,7136. and 137. [00028]

| ds of la.l, at | of _X d Xe i
" CPibBa, Forcainmmonds At Eiionm roRd e comong 1381 and each o
Xb Xg37, and eX@npis, thdeonlRU0B6] mé ﬁw@ﬂieﬁﬁb ooﬁl?wésaqf sFopmlah, Xy is CY,

and Xz is CZ dO3 For exanmple, in certain conpounds of Iformjal Yis

hydr ogbri2. {?0063@], 19.17c Y, 1181 29, 8br2Bolh ds, BY, 26,047 18, @91 30,8b, 3238134, &R, C3, 4,
, O t
corrpo%?i’gg’ %’ggm huIE r%e%%mgl g?fyd'gb %3%@# 9§, ﬁtggoﬁpéusr?ldggo é@or mula 1, Rb

| S SeEP,(ﬂZ;-:'GB for 068, b6, 521 68,89, 70@[311712 71, U@QES]?MTY 08 V91 8[!;65]183,1331584985 For mul a

G b e okl ook o8 o7 o ideaod b s ST T o) 3 o
bO”d 10301*69 110%21%22 s, 1%%@'5'2%2117 188,48 120; %%9*2123 An4; QGH2CH2CH2- . For

ex arrp e, cer al n

126, 127 128 129 130 131 132,133, 134, 135, 136, or 137. |

: [00027] Compounds of the invention include Compounds 33, 38, 40, 76, 133, 134, 136

“and 137, | S |
[00028] In certain Compounds of Formula I, at Ieast one of X, Xs, X, X4 and X, is N.
[00029] ~ For example, in the compound of Formula T, X, is N and each of X, X, Xg
and X,is CR. . | "
[00030] In certain compounds of Formula I, X, is CY, and X is CZ.

100031 For example, in certain compounds of Formula I, Y is hydrogen.

[00032] In certain conip_ounds of Formula I, Ry is Cy, Ca, Cs, Cs, Cs, or Ce atkoxy. For
exarople, Rp is methoxy or ethoxy. In certain compounds of Formula I, Ry is hydrogen. In other
compounds of Formula I, Ry is selected from ¥, C1, Br, and L.

[00033]_ - In other compounds of Formula I, Ryis

AIC | . |
v—  N—W,V—N . ), V—N O, or v—N N—W, S
_ /N whereWisHorCy, Gy

(s, Ca, Cs, or C e]kyl Cy, Gy, Cs, Cy, Cs, or Cq a]l(yl-arjrl' and V is a bond, -CH,-, -CH;CHZ- -
.CHZCHZCHZ- -0-CH,-, -OCH>CH;- or ~OCH,CH,CH,-. For example, Visabond. In certain _ -
oompounds of Formula I, W is hydrogen In other compounds of Formula 1, W is C1, Cy, C3, Ca,

Cs, or Cgalkyl. _ _ '
[00034] In certain compounds of Formula 1, Ry is C1, Gy, Cs, Cs, Cs, or C alkoxy. For

| example, RG is methoxy or ethoxy. In other compounds of F onmﬂal R, is hydrogen, F, Cl, -

Br,orlL




conpounds of Formula 1, Wis hydrogen. In other compounds of Formula 1, Wis
Cl, C2, C3, C4, C5, or Co6 alkyl. [00034] In certain conmpounds  of Forrrula 1,
R is Cl, C, C3, C4, C5,,or 6 al koxy. For exanple, R is.nethoxy or

et hoxy Wd)aoﬂ@,bhggg conpounds of Formula 1, R~ is hydrgge /%52055104%33 Br, or 1. 4
WD 2006/ 071960 PCT/ 520051047333 [00035] | n ot her corrpou

e o0 %@hﬂéfﬁ“%ﬂsoﬁ&%ﬂhﬁ?ﬁ o 'era o s ae

al kyl - ary ; dVis CHZ- )\ - CHZCHZ/ , Z\CH2CH2CH2-, -O CH2-,
- OCH2CHZ= or NEGH2CGH2 2- For seXanthl e, N~Ws. a bond. In certain
corrpciunds Formula 1|, | en, Ino conpetad® ofHFarnula |, W

Cl k [0 I ' ds of F I
° RE &&%@%@a&?r@z@ (éacéf P03 S5 R gsRpes o Forml
et hoxyH, G- atEeCHICHR N dEL, Ot Eayom- ar locﬁgt}ngmydr ogen, F, d, Br,orl.

[00038] I n other conpounds of Formula |, RdisS --~ V-'- N-W V-N) , V- O
or V-IROGIOYY wheFer sepmpla,V igp boh | Ingpriaimgomppnndsef Famulssl, Wiy |, C1, 2, C3,

% ProepTatdbafly o taioniond oo B, o; (G -0 320000
cer t a[|0f_303??(} npouascrtin éemnpouhds df Foihala LRde Ggdiy, Cs, (R, 04, be€; dhogpo tads of
For mul a

o fample. Ko Sain ot BT8R serBB R o ERmE G & HVE0RrDGoh, e

i nveng4 gaf.al so includes a hydrate of a conpound according to Fornmula I.
[00042£ The invention also includes an acid addition salt of a conpound.

accor @it o Fopiher eompoumbrof&oamgh & Rads hydr ochl ori de salt. [00043] The

inventio so includ pr odr of a conmp according to Fornula I.

[000443__@,\,%@@&}@&{ al sl}) hacyudes, a ;phar Yii@al |y acceptable salt of ‘a.
conmpound®_of/ For nul a 00045\ Th¢ i nvent |UI SO '%ﬁérHGb@f’sI% &onposi tion of'
a conpound according to

C1, Ca, C3, Cy, Cs, or Cg alkyl, Cy, Cs, C3, Cs, Cs, or Cg alkyl-aryl; and V is a bond, -CHy-, -
CH,CHy-, ~CHoCH,CH;-, -O-CH,-, -OCH,CH,- ot ~OCH;CHCHy-.

[00039] For example, V is a bond. Tn certain compounds of Formula I, W is hydrogen.
In other comﬁo’unds of Formula I, Wis Cy, Cy, Cs, C4, Cs, or Cg alkyl.

| [00040] The invention includes a solvate of a compound according tb Formula I,
[00041] The invention also includes a hydrate of a compound according to Formula I.
[00042] The invention also includes an acid addition salt of 2 compound accordmg 1o

Formula I. For example, a hydrochloride salt.

[00043] The invention also includes a prodiug of a compound according to Formula I.
[00044] The invention also includes a pharmaceutically aceeptable salt of a compound
of Formulal.

[00045] The invention also includes a composition of a compound according to

Formuld I and at least one pharmaceutically acceptable excipient.
[00046] . . The invention relates to 2 compound of Formula 1, having a structure
according to one of Formulae TI-XTII:




Formula | and at |east one pharmaceutically accept' abl e excipient. [00046]

The invention relates to a conpound of Formula I, having a structure
according to one of Fornmulae I1-XII1: 5 WD 2006/ 071960 PCT1L1S20051047333
Rs R4 Nvodhdeswotiedsi c [ 00047] Formula 11: Rbo | / ; Forpgt@sdbdisrzs®Rs RA N N RS |

Y~Ro 1\ NORb1/ FormulalV: RS R RsRA NN\ Ro RS 4 N\ N\ |I R16
N I/ ONORb  ;Formula V: Rb Rg RR4 NwRio 10 Fornmula VI: Rb N ;

Formula VI1: / 1 Il RaNRs.~\ Rp N Rb Formula VIIl: Rs -RaNN\;
- 11l Rs Il Roab |l ; Formula IX 6y '
_ R4 _N N :
Rs = Ryp
[00047]  FormulaT: Rs . Formula IT:

; Formula IV:

; Formula VHI;
Ra
NZ | |
= Rig
; Formula IX:




WO 20061071960 PCTI US20031047333 Ra Ra NNN R4 NNRg NNRs E- Ro ERs N
Rlo Ro; Formula X Rb Ra NRR4 N\ Ro Formula XI: R, Formula XIl: Ra N
RN-R 61 tob Fornula XIll: Ra NNRgI NRoO or a salt, solvate,

hydr at eWoanoqa7emp ug t her eof, where: [00047] Rb, R4, pdiais2ilsaaBsd R o are,

i ndependently, hydrogen, hydroxyl, halogen, C1, C2, C3, ¢4, C5, O C6

- alkyl, C1, C, C3, 4, Cprgor C6 aI koxy, ()-lower (C1, C2, @&, 4, G5, or
C6) al kyl-aryl, O benzyl, K MCl, C2, C3, C4, Cs, or C6 alkyl- c, CZ C3,

C4, C5, or C6 al kyl- -1owey (C, C2, C3, C4,- C5, or C6 kyI COQN,
COO | ovier rfiEh-Ne27 \M ., or CB) al kyl gResp2 ﬁzix r(a, c,
C3, C4, lkyl, V---( NW, V-No IV V-N\N—W VoV V-]

0
I

\ -1 wher is'H or- C, C, C, ¢4, C5, kyl, Cl1, C2, C3 4, GCs,-
~or C6 =aryl, and Vis a bond, -CiH2-, 2CH2-, -CH2CH2CH2-, -O-CH2-,
. - OCH2CH2- or -OCI'| 2CH2CH2- . [00@4’8‘}1‘-‘]#8; éxarrpl e, in the conmpound of Formula |

11-XII'l, Rg is hydrogen, F, A, Brg, or |. For exanple, R8 is F. In certain

conpounds, Rg is H [00049] In certain conpounds of Fornula II-XIll, Rbis

Cl, C, C3, C4 C5, or C6 alkoxy. Hor exanple, R5 is nethoxy or ethoxy. 7

R
N N2y R,
; Formula XITI:

: Formula XIII:

~, orasalt, solvate, hydrate, or prodrug thereof, where:
[00047] Ru, R4, Rs, Rs, and Ryp are, independently, _hydrogen, hydroxyl, halogen, C;,
Cs, Cs, Ca, Cs, ot Cg allyl, €1, Cp, Cs, Ca, Cs, or Cg alkoxy, O-lower (Cy, Cs, Cs, Ca, Cs, oF |
Co) allcyl-aryl, O-benzgl, C1, Cy, Cs, Cs, Cs, or Cg alkyl-OH, Cy, Cs, Cs, Cs, Cs, ot Cs alkyl-O-
lower (Ci, Ca, Cs, Cs, Cs, or Ce) alkyl, COOH, COO-lower (Ci, Cz, Cs, Cs, Cs, or Cg) alkyl,
SOH, 80z-lower (C1, Ca, C3, Cs, Cs, or C(,) alkyl,

. N—W ., , OF V—N N-—W .,
_ \——/ . whereWst or

- Cy, Cz, Cs, C4, Cs, or Cg alkyl, Cy, Cy, Cs, Cy, Cs, or Cg alkyl—aryl and V is a bond, CH2~ -
CHgCHg— -CHZCH;:_CHz— -0-CHa-, -OCH,CH,- or -OCH;CHZCHT
[00048] For example, in the compound of Formula 11 XIII Reis hydxogen F, CI Br,
or I. For example, Rgis F. In certain compounds, Rg is H. _
[00049] In certain compounds of Formula II-X1II1, Ry, is_ Cy, Gy, Cs, C4,I Cs, 00 Cs

alkoxy. For example, Ry, is methoxy or ethoxy.

7




WO 2006/ 071960 PCT/t 1520051047333 [00050] In certain conpounds of Formula

I1-XIIl, Rbis hydrogen, C, Br, or I. In other conpounds, in the conpound
of Formula II-XI1l, Rois V--( NW, V-N) , V-NO, or V- ~-NWU V ~~~
where Wis H, or C1, (C2, C3, ¢4, C5, or C6 alkyl, C1, C2, C3, ¢4, C5, or Co6.
al kyl - aMI200643EP6% i s a bond, -CH2-, - CH2CH2-, - CH2@dafid2e05/047@33CH2-, 5

- OCH2CH2- or - OCH2CH2CHz- [00051] In certain conpounds of Fornmula II-XI11,

R4 i s[0dpddjogen, In@&rtmﬁ?%mﬁﬁmdﬁéf Fdzhnula DTSR pds hedypger CL@r, o JIn other -
olr/1.I1n\other:.co oun i n th oynd of Fornula 114011, R4 is V'--(
N- W C‘V“I?\‘Pm‘;is Inghe cp ;poun cﬂfFQ‘mW ®y v - where Wis H or Cl, C2,

C3, C4 r C6 al k a, Cc , ¢4, G5 K C6 al kyl-aryl; and Visa
bond, v iy r-N—w | m \@—ﬁﬁ_m\n—@:LSZCHZ or -0C32CH2CH2-.
[ 00052] | rtain co nds of\EQJ/rruI a II-XLI_I/, RS wherbyWisagen c,Cl, C2, C3,
4, C5, or C6/al kkgox\ . I'n other conpounds, in the

COWpOGﬁdhOg%lEGfQﬁ.ﬁﬁdﬂwr&b 1, CSF@t ﬁ‘sror@é@lkml o), apd N is a bond, -€Hp~ or Vo' NW, v
v L Il > o6 alkyl, Cl, C2, C3, C4,
s, o}}f el k Z%ZSJHJ éj}g OC%CHCSOI gg?zéﬁéc%rzmz? Y Gocrpcn.

- 0- CJ—lZOOOSl]OO—lZGHZ:ertmn cofEbti@b B FRmul{ INOOH3R, ishydeptm iy, CoIpdiunds of Fornul a

| Fobt Gl GBS Og?ﬂg’f%gw"mﬁ?‘!‘@#“% QOE%PBH‘E%%PCG’F%@%m@%t er "

conpoundsy Formul a | ] s V. CN-W, “Z--\b , or V-N NW,
v whe is d-wor vel s \@m 0G5er 0+-NC6 k—w Cl, 2, G, &4, G, or
C6 aI'ky‘I : and v i bond, \-CH2-, - ‘zaﬂz’-, - CRRGRPRHRE, or O CH2-,

[ 00055 For exarrpl e, in the conpound of Fornula

- Or -
II-XI stcwls 5C4h9%h°68@#k371@|31=(§];>c 2, Csegr Colkyleamyl; @d o ahaegli -CH0056] Cert ai n
conpo nt |_n@|(;qg 0 rding to Formula IL
[0005%{1@% %@%ﬁ% r%lqgigzes to gﬂgoﬁgte gﬁ?gﬁgorrpound according to one of:
For mulf@®52] | - XI Inlcertdiheompoeds DﬁFnrajuMLr)ﬁIIaRes Hydroget Yy @, €3,d14, €s5,conpou nd

accor d' Egaﬂchy?ﬁ Phr I:0(%"1 n}ln c?tﬁer compounds in the compound of Formula H-XT1T, Rs is

v—<:>m—w , V—N . >, V——N o , or v—N N—W , "
' . \—/ / where W is H, or C,

Cy, Ca, Cu, Cs, or Cg alkyl, Cy, €y, Cs, Cy, Cs, or Cg alkyl-aryl; and V is a bond, -CHy-, -
CHyCHy-, -CHyCHyCHy-, -O-CHlz-, -OCH;CHy- o1 -OCH;CH,CHy-. |
[00053] ..In certain compounds of Formula II—XIII Ryp is hydrogen, C,, C,, Cs, C4, C5;
or Cs alkoxy, F, Cl, Br, or L. For example, Ry¢ is methoxy, ethoxy or isobutoxy. |
[00054] In other compounds of Formula II-X3M, Rip is

v~<:>\l-w , V—N Y, VN 0 , or V—N N—W , '
- L _ \_/ / where W is H, or Gy,

Cs, Cs, C4, Cs, or Cgalkyl, C, Cy, Cs, Cs, Cs, or Cs alkyl-aryl; and V is a bond, ~CHy-, -
CH,CH,-, -CH,CH,CHy-, -O-CHa-, -OCH;CH;- or -OCH;CH;CH-. |
{00055] 'For example, in the compound of Formula I-XIII, W is hydrogen, or Cy, Cz,
Cs, Ca, Cs, or Cs alkyl. |

[00056] Certain compounds of the invention hlclude.compounds according to Formula
IL | - -
[00057] The inventiqn relates to a solvate of a compound according to one of Formulae

II-XIII. The invention also relates to a hydrate_ of a compound accoxding to one of Formulae
L5 € 11 P ' '




8 WD 20061071960 PCT/I52005f 047333 [00058] The invention also relates to an

acid addition salt of a conpound according to one of Fornulae II-X1Il. For
exanpl e, a hydrochloride salt. [00059] Further, the invention relates to a
pr odr ugwaf 2086/@esspound. accordi ng to one of Formnul ae ﬂ(#ﬂﬁﬂz&#snﬁs??om] The

I nvention also relates to a pharmaceutically acceptable sa { of a conpound.
of on For e TN i QN sitions
corpr TRy o cormanr i tish simEHgak bl A B GBS R EIR®) L one
phar meneekHormiley Ta¥Uk pfalekanplkcd lgiderhlorid@e062] Certai n conpounds of the

I nventl re n=ATP conpetitive |ldnase. iphibitors. [00063] The invention
al so ﬂ?@?%ﬁes 2 e e TBYenGieR SRS tﬂ&Pé?‘ﬁ‘% 3’{;3( ?c%poguig?cl[orc&% OiC’Inngt i on

di sor germide EIIIN st eri ng a pharmaceuti cal conposition that includes a
compound according to: one of Formulae |-XlI], or a salt, solvate, hydrate,
or pr SHUGE t her Bisfinventign glso ralaet togribaaseyisalby escepipbly saltefafoamoenéxci pi ent

to a gpgﬁe%ohﬂmggﬁg{ﬁﬁereof. [ 00064] For exanple, the cell proliferation
di sorder 1s pre-cancer or cancer. The, cell proliferation disorder treated

or pr¢¥@ntled byThehievandionwheiss ofmpdsgtionseemirisme aaynpoendacaniirtp onsuch as,
for ex | e ancer or Jung cancer. | 65]. The cell proliferation
di sorﬂﬁ%ﬁmﬁﬁi"&\ﬁﬁ?@ ngfﬁﬁﬁcﬁﬁﬁﬁg{y%ge%%@g%@ P. invention may be a
hyper pogac2f er at CagisléRsRads HAROBGIntbA/rCRINLAPP bhp&fiRt kias«di sorder treated

or prevented by the conpounds of the invention may be psoriases. [000671
For e%ﬁ!%?@,- the treatnent or prevention of the proliferative disorder may

yr o5 HI00P a0 TRER ol sl s Eulokio S BRVIHATRE coltle ATl | 00g,
The i disenker bynadneihiateeng t pharmmedution cofposidat thatgndndgresompbumtpcaodinggase or

di sor der hat . i pdul at ed tyrosi ne kinase inhibition, by adm-nisterin
a_l phaPHﬁB%%ﬂlPejﬁ;eia( p‘lejfs%%ﬂfoﬁ??‘y%ﬁd%ﬁi‘:%?f&a‘éﬁu%ﬁ@%ﬁ%ﬂha% ]ﬁ?,séﬂ?%i ng toI For rr:JI g
| or QR@mRbetesRdcosidbic dctdiont & a SibfRt I neb@¥RLE, hydrate, or prodrug

i
thereof , and at_| east one pharnaceutically acceptabl e excipient. For
exanpll€064} he dFereasmpler therelbprakiferation displerisdin-eanser Byeanspr.oBharelll dnase -

I nhi bit.1 S, £ e - % i ' WToly Ol A
m cr 06)%% &I n‘?]ecgtgc{?%ﬁm o? S%é‘%ﬁ%ﬂ%ﬁﬂ%%“%ﬁ%é‘gﬁg%ﬁgﬁp% n adcglé%%’r ding to

For nulsach asofor ekample, colon cancer or lung cancer. _

[00065] - The cell proliferation disorder treated or prevented by the compounds of the
invention may be a hyperproliferative djsorder |

| [00066] The cell proliferation disorder treated or prevented by the compounds of the
invention may be psoriases. | |
[00067] For example, the treatment or .prevéntion of the proﬁferative disorder may occur
through the inhibition of a tyrosine kinase. For example, the tyrosine kinase can be a Src kinase

| or focal adhesion Kinase (FAK). |
[00068] The invention relates to a method of ﬁeating or preveﬁting a disease or disorder
that is modulated by tyrosine kinase inhibition, by administering a pharmaceutical composition
that inchudes a compoﬁnd according to Formula I or one of Formulae IE-X1II, or a s_alf, solvate,
hydrate, or prodrug thereof, and at least one pharmaceutically acceptable excipient. For example,
the disease or disorder that is modulét‘_ted by tyrosine kinase inhibition is cancer, pre-cancer, a
hyperproliferaﬁve:disorder, or a microbial infection. For exa.niple; the compound is a compound
according to Formula I or IL. | _ o
[00069] The pharmaceutical compositioh of the invention maj modulate a kinase pathway.

For example, the kinase pathway is a Src kinase pathway, or a focal adhesion kinase pathway.
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[ 00069] The pharmaceuti cal conposition of the invention may nodul ate a
ki nase pat hway. For exanple, the |dnase pathway is a Src ki nase pathway, or
a focal adhesion kinase pathway. 9 WO 20061071960 PCTI US20051047333 [000701

The phaygaarmtiserl conposition of the invention mayp bl 6y %3ki nase
directly. For exanple, the kinase is Sit kinase, ocal é esi on ki nase.

[ 0007 rtai nn&gﬁ on- ATP
conpeﬁt?@ ki nase I nh %ﬁ%@gpc?@%%iﬁe eﬁ%gﬁn%%{]ﬁlghﬁl\é e ?%gcn ion are
al so Heedxahpteothe kimse is Srpkipsentr facardiesiondinasé. nf ect i on, such as a bacterial,
funga a5|t C,or .vi ectio 00073] Certai n nmaceut. i cal

corrpot qoeﬁ]ns of ?rf?én?]ﬁ%?'lctefl{d??& FfEP ﬂgm ‘@ﬁb‘%"&ﬂ‘a‘m%fl PP ESmpound 1,
2, 3, khasonhibitord, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,

23, 24, 25, 26, 27, 28, 29. 30. 31, 32. 33. 34, 35 36, 37, 38, 39, 40,
41, 42]90872, 45, Fs cpmpougls of g inwgtion ave alsp useyl togwat Gprevsst a Brolgd, 59, 60,

o5, hegin g o Shustlrale offt sl 3 13 015 o0 ol o1 of%

99, [@EW731101, C&RindlGBnackOdcal t@bposiiifs of thé invkO8on ihGidde 4 ddinpdihd, 112, 113,

120 Beeddhn bt 1343 4300 438 120 nlh 2 1139 003 120

phar megeut bs al;. TRIRIBI 80,01, 37185 UslesS %mtaladﬁao A842,48, 4465, Jo347, 434, 136 -
or 137. [00074] &ertai n pharmaceuti cal ositions of the invéntion incl ude.

a conp8 515’581&5&5& %rﬁ?ﬁ%S&o@ﬁaéu@sﬁ% t @4 66r07T6RI60, 20, TR0GR 73] 74A

conpo t-he P, e a For
exanp:ﬂ}gdmg%c"ofr%p%%rgg’ of ?'};3”?%\?2;%6?‘%?’3'3?%?&6@%395;% g%‘t% %6r %Igi érggt‘tl ve agent,
for treatlionglozhiosahes, A08l/106, HY, hed, $09,da0h11as1 Ppa13, neatlittgl IsupENS 1&nd/ or

oLl BT G, PR SRR et 15 35 HIly S R e g =™

ant i - fmgedm exeafﬂb tﬁ@pﬁe&mme@maﬂ%ﬂpo%ﬂ inYhdR|CRGRMhS 33,A8dk4, 78] npal3l 1/34 the
npounds ?é%/ be used for other céell proliferation-rel’ated disorders such as:
in

d| abetlﬁéorl opat hy, macul ar degener ation and psoriases, Anti-cancer
agent ude T t he

i nven |(2)dr31rﬁ sed ggﬁdén ar rﬁ%e@éh I'C agent(}&ﬁr%?/Iz nmp&f %ng&ﬁg%%ﬁmnpounds

1- 136sdﬂﬁedtﬂ&’mtlfaxronqmaundslleteduiné’ahie@pound of the |nvent| on used as a :
phar cal gent IS ound, 1, 2.3, 4, 5. 6, 7 , 11, 12, 13, .
T, 180 RS Bouy) FAS o3 s he oy aparmssitsdl ey 195 35, 133, 34,
35; 3@xat§ﬁle, ﬁ%mp%ﬁmd 6’@11'3 thientfbd is used as an anti-proliferative agent, for treating 5

humans and/or animals, such as for treating humans and/or other mammals. The compounds

may be used-withoﬁt limitation, for examplé, as anti-cancer, anﬁ-angiogenesis, anti-
microbial, anti-bacterial, anti-fungal, anti-parasitic and/or anti-viral agents. Additionally, the
compeunds may be used for other cell proliferation-related disorders such as diabetic
retinopathy, macular degeneration and psoriases. Anti-cancer agents include anti—m_etastetic
agents.
[00076] The compound of the invention used as a pharmaceutical agent may be
selected from Compounds 1-136 and 1 37. For example, the compound of the invention used
as a pharmaceutical agent is Compound 1,2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20,21, 22, 23; 24,25,26,27, 28, 2.9, 30,31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 6‘7;
68, 69,70, 71,72, 73,74,75,76, 71,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93,94, 95, 96,97, 98. 99, 100, 101, 102,_ 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,

| 113,114, 115, 116, 117, 118, 119, 120, 121, 122, 123,124, 125, 126, 127, 128, 129, 1_30, '
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- affec

43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93;9, 95, 96, 97, 98, 99,

100, 1080 20RA7beB, 104, 105, 106, 107, 108, 109, 110, %%% %%% §%13, 114, 115,
116, 117,118, 119, 120, 121, 122, 123, 124, 125, 126137983129, "130, 10
WD 20 13 2 . . 136, or 137. For
xampiey (Phe Qoraiotia (oot e anerns e Smakdid b ot FRaaft s goni ie
sel ecpleambcanticACagipo ivw@iec@dd frodBCodPound$33, B340, ¥841331 88!, addlalB3{37. [ 00077]

Cert aj armaceuti.cal agents.include a conpoun el ected fromthe_ conpounds
| i st etdbpﬂﬁTabl gbgtan %]euﬁ“ﬁﬂ eg@tsa}gﬁg@qa qyﬁollfﬂgﬁ SRt o theLoRpRpEdind of t he
i nvenjiiedin THle £xanpl e, a conmpound of Forrmula | or one of Fornulae II-=I,
is used to treat. or prevent a cell proliferation disorder in an subject. In
one afl98é8] of tlneneptnsdi ofdhm invartiensetomponod pfthe Hvegion, fir swand@e. a s pre- cancer
or cange t L Een the cel | oliferation

di sor 8‘% ;ﬁqughgfﬁ%@%fr %Iﬁ)ﬁlgg’fg li%{/uéaegif g@ﬁb‘égse Httfg%t&r%erv%%tr%c% i ment, prevention
or tr ealifemionafisordddén Ledubjept. Thiohe aspett@f thd iodRiient, gl etirpréliferation

hyperg,r oliferative disorder_occurs thro%%h the inhibition of a kinase. In |
anot h8OERbIS BrsveReer o5 carreht i gRothF aspeshphiBn emppdiprat, Bisicpll Pratiaratiasy at i on =

di sor : RFRERERLdet el L6 }%&lﬁ : e
i nhi b?ﬁit&i&glﬁlclgfIa %gf)er?{?rl oSl ng S‘?ﬁ“ﬁi‘ﬁ#ﬁ%ﬁ%‘ﬁ@'ﬂ%& odi rré?nrtl ,p%%gggehrt\{o?on or

t r eat thereell pfolifératianedisorgarpdanéer vahimmproifesbive disprdeorrcers timughaber prol i ferati ve

di sorder,.occ .t hrough the inhibition of. Src ki nase.qr ocal adhesion
ki nas ﬁ'ﬁ%ﬁ?{) (_.L’galslﬂn%?ﬁ'o. u‘f’h?ﬁ%g‘i%?&t’, PIFW@_’“Q%BE_%%&F“? Oga’ﬁﬁ | . Preferably,
the suphjligahtionsdisidacantd 0P erptblefeiaive Bisbider dctukisBugh BY¥mbivdich ot hod of
treating or preventing cancer or a proliferation disorder in a subject,

conpr EEPTR e n isneiien gmbefisentepreyiion AbipAtmet of thecsHpenliferatign ¢ he

I nventiiQhier. LAY kL g@;gqﬁ QbcrobMeR e 8H : : e ll- Xill.
For e?gasrrplere’,c tcﬁe%%aor%w of t éebt'aiﬁ_{erl;vepﬁd'f%%bon'f%g'y %’gﬁlgﬁ%:ﬁﬁgggc@%ﬁ%?t or. The =,
" conpotirrd] adhsivinkinase(BAKI).ol amathebembodinest AP swgend td mamnmak i Brafsmblyahi bi t or .
The c ound .of the invention may inhibit a kinase directly, or it may
ﬁ{étp EJB i e dl |
NG HRR HEEB at hway. [00080] The above description sets forth rather

br oadljpooybe NoOr Ehd AP&fiioa M alécihbh 85a Biktholl BEEIHAE 8Pbreldhtan ther brn Or der t hat
the detajled description. thereof that follows m e understood, and in

or der Prisgrationedisnrder dme seipelcomptisipa admipistaing gp effpetiye pmopaiiafar  appr eci at ed.
.Qt her - .qQhj r h ' &Pﬁtﬁ%&t i ] HRERNE apparent
from tcﬁ@bﬁgﬁhl%g&n{&ﬁlg&&gg#afﬁs%gfnafgé%?‘?ﬁp}é | _oﬁto'(f:gny eIr(grgm}gﬂr?Hé%nj un(rzf?i on with the

exanpl@H. Forexample, the compound of the invention may be a kinase inhibitor. The compound

ey

of the invention may be 2 non-ATP competitive kinase inhibitor. The compound of the
invention may inhibit a kinase directly, or it may affect the kinase pathway. :
tDOOSO] The above description sets forth réther broadly the more impoxtant features of I
the preseﬁt invention in order that the detailed description thereof that follows may be |
understood, and in order that the present contributions to the art may be better appreciated.

Other objects and featutes of the present invention will become apparent from the following

detailed description considered in conjunction with the examples.

DETAILED DESCRIPTION OF THE INVENTION

' [0_008 1] The details of one or more embodiments of the invention are set forth in the
accompanying description below. Although any methods and materials similar or equivaleﬁt
‘to those described herein can be used in the practice or testing of the present invention, the
preferred methods and materials are now deécribed.. Qther features, bbjects, and advaniages

" of the invention will be apparent from the.desci‘iption. In the specification, the singnlar forms
11 ' '



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00081] The details of one or nore
enbodi nents of the invention are set forth in the acconpanying description
bel ow. Al though any nethods and materials simlar or equivalent to those
descri baw hereismocan be used in the practice or teﬁﬂd&%sﬁﬁos}ol{'ﬁ fpresent

i nvention, the preferred nmethods and materials are now descri ed Ct her
featu tural g, A%63 fs Huel SR apparent fromthe
descrlgl%?l gﬁﬁhﬁfé e speesgl ?éggtl onear19 éeté}gsldngul ar ?gl}érer%hé%%dm 20061071960
PCT/ USQI@I@ﬁ;t@ﬂl?%Bnlcdlas@ stierdifigdams M&dmmmhawﬁh@wammMmembar ly -

di ct at Al | ess .def i ne 0 W se ech and.scientific
terms”'ﬁ STt c{%ﬁ) Eg(l#p @@%eﬁ’gé%\”hﬁﬁgg E%’W@H‘I Qfgﬁ%%ﬁ %y one of

or di na@nﬂlﬁkﬂlbbrwﬁltﬁmlﬂfaﬁoﬂmly\éajnﬁ-hl this invention beI ongs. In the case of
conflict, the present specification will control, [00082] The invention

rel at 8008 conpblifigeentinn rlaenggempeunds prmedadorfismecomppae to teat|
proli EQI@% +dh SR0ARES. [00083] The conpounds of the present invention are -
usef ul rrraceutl cal agents, particularly as anti-proliferative agents,
for tr[@b)ﬁﬁhg hu”ﬂmmnmmdn@mfrﬂmd msepauwmun alrelu)seﬁlbas plmnwwtmgl sgemans and ot her '

T el SRR R R acis B fredting dRitlaps R A S et Bl G2 € 29

ant i - hagt@tindans eialtdtherfmu%gﬁéls B donfpRtdBirhdyheanded Rith@f linrintisdlforagent s. The
conpounds may be used for other cell roliferation-rel ated disorders such

as ps6riEReds anpousa a@a%@me%ﬁntm@ %V%@P@HCHOH@J gae-begrib s of
formulgg, Iegﬂ?(garﬁ id éldf:{r%.ggef?%al 1@% Sedmy E%Smgflb usedFor ottty belll 1~ 2

xd- - --Xx wher e: sent e rings are connected by
a bongyoliRaidRYB]ated(dYorddds sugh asps@)‘lasesS( O) 2, NR14 C( Rls R16) C(R17R1s), Cid20,

[00(??@?0% ?ggg °%ﬁ%m’§?cé§leghvgng@lpgu ohtp@ 089 %%‘%afgg?fgﬁﬁtg?frym or N-0;

hydr ogleeofhy¥eayd , hal ogen, lower (Cl, C2, C3, ¢4, C5, or ©6) alkyl, Ci,
C2, C3, 4, C5, or C6 alleoxy, O-Iower (Cl, C2, C3, 4, C5, or Co)
al kyl - Beyl, afd R | |

Xb

\

Xd~—mXc : Xe—Xy

, where:
[060085] T is absent {i.¢., the rings are connected by a bond) CR;;RB, C(O) 0 S, S(Q),
S(0)z, NRua, C(RlsRlﬁ)C(Rans) CH:0, or OCHy;
[00086] Xyis CZ, CY, N, or N-O;
[00087] X,is CZ, CY, N, or N-O;

[00088] at Jeast one of X, and X, is CZ;
[00089] Y is selected from hydrogen, hydroxyl, halogen, lower (Cy, Cp, G5, Gy, Cs, 01
C¢) alkyl, C 1, Ca, Cs, C4, Cs, or Cs alkoxy, O-lower (Ci, Ca, Cs, Cy, Cs, or Cg) alkyl-aryl, and
O-benzyl; |
100090]  Xais CR,or N, or N-O;
[00091] X4 is CRy, N, or N-O;
[00092] X is CR, or N, or N-O;
[00093] Xais CRqor N, or N-O;
[000941 Xa is CR,, N, or N-O; |
R, Rb, Rc Rd, Re, R4, Rs, and R are, mdependently, hydrogen, hydroxyl halogen, C, Gy, C3,
C4, C5, or C5 atkyl, C, Cy, Cs, Cy, Cs, 0r Cg a]koxy, Q—lower (CI, Cy, Cg, C4, Cs, or Cg) a]l(yl-

12



0- benzyl; [00090] Xa is CRa or N, or N-O; [00091] Xe is CRb, N, or N-O;
[00092] & is CRc or N, or NG [00093] Xd is CRd or N, or NG [00094] Xe
is CRC, N or NO; Ra, R6, Re, Rd, Re, R4, It5, and R6 are, independently,

hydrog hal ogen, C1, C2, C3, 4, C5, C1, C, GC3,
WQ&”%%” %ﬁkoxy, 0-1ower (CL, cz cs C4, C5, q&‘g@%@‘l’ﬂj&ﬂ? 12 vxo

Z}?Eif B O il g O GO0 oo Ly Uity s o B0 8, % "o

C6) al(ky |C2 GO0, Cs060E) alist, CODH, (T0- léﬁer (C{’s Co{38;, Qr CL6y Ca)laﬂﬂ%ﬂnSCEQZH

SOZI CB) aI Kyl , \\ "~~~ V=-CN--W, V-NN, V-7
OorV erlﬁ:v%lcmg?ﬁ&gam’or CZ C3, &4, G5, or C6 al kyl ., Ci,
c2, GC3, , or I-ary/——KOOOQS] a bond, -CH?-, -CHZCHZ-,

- CH2 @mwﬂ-—m- PO or o OSHROM2CH2 —Q0096] R12, R13, Rl14,
R15, R16, , and Ri e, indepghdent!y, \H of CI, %e@ls}pgr C5, or C6

alkyl; [00097] Zis (CHRL)i C(O-NR2(CHR3)m Ar, where Ar is a substituted or
unsubghi €uCed-afylor §x akkik C@déznce&qtﬁaaﬁrﬁgalh@r%ﬂearyl group, such as benzene,

N (RS Y R R R P R R i P 811 1IN R p
Re R D@EGIEROCH RO Ro R, OO INI(CI—|RO)mIN"(CHR3)m '
[00096] Ri2, Rz, Rus, Ris, Ris, Ry7, and Ryg, are, independently, H or Cy, Cp, Cs, Cy,
Cs, or Cs alkyl; | o
[00097] Zis (CHRl),,—C(O)-NRg(C}ﬂlg)m—Ar where Ar is a substituted or
unsubstituted eryl or nitrogen-containing heteroaryl group, such as benzene, pyridine, or
pyrimidine. For example, Z is: '

0 o o
(CHR)—X o omy—{ (CHR),—{
S (CHRy), “‘“*(CHRS),,, “*‘*(CHRG)N
Rz"
Ry Ry R11 & ' R11 e
Rig Rs = N
Re
o (cmt.}“——q
(CHRJ_n——( o _ /N"'““(CHRs)m
S CHRa), Ra
R Rqag?® ™
Ryju R+ _
_ Nay""Rs
Reg \N ~ Rg , Rg ,
0 0
(cary),—4 crry),—4 o
A CHRan B e !
Ry R - TR,
NE N b [ " o .
' | Ring® ™y
_ Rw)\\\\/LRg ”\.‘/N /L
Ro s ' Re  Lor _ \ where R;, Rz, and

R; are independently H or Cy, Co Ca, Cy, Cs, or Cg alkyl; _

[00098] nand m are, independently 0, 1, or 2; Ry, Rg, Ro, Ryg, and Ry are,

independently, hydrogen, hydroxyl, halogen, Cy, Cy, Cs, C4, Cs, or Cs alkyl, Cy, Cz, Cs, Ca, |
, 13 . |



"/NI'(CHRYmMR2 RR R RI RTR7. HL/ RT N\ Re RORe Ro\NRe RS Rs OO0
(CFR3)n-( (CEBI) -( O NI(CHR3)M % -(CHR3)m (CHR )" R2 RZ N_ (CHRs)m |
N NRi RT R2 -\ ~813/ N RLO VRe NYNII RO , , or RIC N.Re , where

R3
Rl, R2, wBYu0sf33108¢ € | ndependently Hor Cl1, C2, C3, or C6 al kyl;
[00098] n and m are, independently 0, 1, or 2; R7, R FT[%?'}"?@“&S”and R 1 are,

| ndepepdent- h en, . hydroxyl .. hal Cl, , , or C6 al kyl,
- ot e port SRR oo a1 B s e S o S 595 € o> B G kowy.

0- | owesr CLlkylCH, (G3C,, @A, CLTs, @ICaHRy1-aLRY I, a0y Cy, &3 b8Dzyl , Cl, C2, C3, 4,
C5, or C6 al OH C1, C3, MW_C%( or C6 a -0, €., G, &4, G5
or 6 V-ON, W 0. VCNA, or V-NWNW, alkyl /7 \-7:/ \-, where Wis H or
G, 2, ﬁs s’ of ‘Conal kyl ; YT\ c2/° 3 YCA\ c5,/ of "6 al | cyl-aryl ;
[000991‘lk >is apond, -CH2-,7=CH2CH2- ~=CH2Cl 32Cf 2=, -OW@Q@W@ZWZ-, or
- oaﬁzg;-@lgﬂg{gB,@4’d§J&(@g@yp%lg{%6l 5, B Cs Rir @, Ray1.hQP0100] In-certain conpounds

of the invention, Zis R9 [0 Certain conpounds of the invention are
sel ect E#09%lom Covriscaimad, CHH36C 2= ~CH;CHCHy-, -O-CHy-, -OCHCHy-, or -
OCH,CH,CH;-.
_ 0
(CBR ), 4
N
(CHRg),
W )
R1q R7
. R1g RB |
[000100]  In certain compounds of the invention, Z is Ro

[000101] - Certain compounds of the invention are selected from Compounds 1-136 and
137. For example, the compound of the invenﬁon is Compound 1,2, 3, 4, 5,6, 7, 8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,- 22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, |
36, 37,38, 39, 40, 41, 42, 43, 44, 45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,.80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, QQ, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 1.13, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128,129, 130, 131, 132, 133, 134, 135, 136, or 137.
_ [000102] Compounds of the invention include Compounds 33, 38, 40, 76, 133, 134, 136
‘and137. - o
[000103] In certain Compounds of Formula I, at least one of X, Xy, X, Xg and X is N.
. [000104} For example, in the comﬁound of Formula I, X, is N and each of Xs, Xz, X4
and Xc is CR. ' _
[000105] In certain compounds of Formula I, Xy is CY, and X, is CZ. -
[000106] For example, in certain compounds of Formula I, Y is hydrogen.
[000107] The corﬁpounds of the inventidn can tolerate a wide variety of functional
£roups, 50 various substituted starting materials can be used to synthesize the_:m. The
syntheses described hérein generally provide the desired final bi-aryl compound at or near the
end of the_ overall process, although it may be desirable in certain instances to further convert

the compound to a pharmaceutically accepfable salt, ester, or prbdrug thereof,
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137. For exanple, the conpound of the invention is Conpound 1, 2, 3, 4, 5,
6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,17, 18, _

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, wi00dev196d45, 46, 47, 48, 49, 50, 51, 52, 53, P‘iﬁms@éﬁ/o?@as 57, 58, 59,
60, 61 62, 63, 64, 65, 66 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,
79, 8Qgo 82 9 U095, 96, 97
io: 300008 02, 1S onabuags 81ty Oy 106, UL 0.9 A0 JRoP

110, 1¢3amnle, Ryismetihexy esetharw; 11 certain q@pponnds ofFronufai, Rols hydegaedp vy 126,

the i RoaRvaRs of il B Roetehmd s I b g 1 B el OBESS P1B0 "0

[ 0001¢@}01D9] certai n Conpounds of Formula 1, at |east one of X0, Xb, X, Xd
and X, N. Far anple, in the conpound of Formula I,” Xa is N
and e%’&ﬂtshﬁ’F 9@6‘[“5#30%%]8” Eﬁ%(@e is CR [000105] In certain conpounds of

Formula I, | s CY a 00010813{;07\ exanple, in certain
compou of Y |s hy—d« oge , of NLO7] nNFhe ,conpounds of the
i nventjg on toI er at e de var of fundtiofal OHRUPS isIP g¥ari ous

substituted starti n%{arrat erials can be used to synthesize them The .

synt héée@zaé‘es‘3$pbéﬁ akksl, ﬁ:hg(éhgﬁ a4 9549!’@@3@1?51 s appb ¥iis abond, rallz-bi - ar vyl
conpo ). ovel S it may be
desi raltbi}?e |2ri ce E?ﬁ?c ngt an%és (%ﬁz ﬁ@ erg? the &%ﬁrr%%ﬁc? to a

phar mioadit Inomithin campepidabf Borgrald I, Vas t@H-, mﬂzp:mehr HOHICIEGEDE.. nbfhaeO -
2006107196 S 10 [ 00 certain conpounds of Formla I
Rb i s “€fpo @F% égﬂg@séégﬁégg% gé’%‘]:HF@TI exanpl e, Rb is methoxy or

et hoxypodino ertm&r@ﬂm B%isQ:ffFEﬁﬁtmt'i QVlshﬁbogeﬁ tﬂ’é’tﬁ&% otz OWST
conpounds of Formula 1, Rb is selected fromF Br, g For exarrpl e,

Rb i s ¢, C;.680605%- OIICm&Hﬂﬁ'heTﬂS@@ﬁﬁ@mE@BldéfW%mﬁﬁbNh 1, Ri, |sV-N-W V-\L.. J/

: , Ol
gt L g8ty SRSl B 1 o Rt G B pr
Cl 2(]-|zar1 Iﬁdﬂiﬁﬁﬁﬁpﬂmds,m-xﬁ:mhoﬂlmdﬂﬁdﬁndso& is((XD—lZCJ—lZCJ—lZ- For exanple, Vis
bo l,n, certai n conpoungs. of I CH2CH2- or
cﬂi%&%‘al | n IR Eoms conipg H?f?? CF\ﬁ%wg% ‘éﬁé’f %&i@ﬁﬁmeor - OCH2CH2CH?- .
[ 00011&15113&:&:1@61{5 B HRYBPLAGEy. O s5:0E BbatihentVVR Ss @MQ;E}DQGH I'n ot her
compo U[BOOSI 13} In other compounds of Formula I, R, is hydrogen.

[0001 14] - Inother compounds of Formula , Rc is

v N—W ; v—N > , VN D, or vV—N  N—W,
' ./ \_/ where W is H, or

Cy, Cz, Cs, Cy, Cs, or Cg alkyl, Cy, Cg, Cs, Cy, Cs, or Cs alkyl-aryl; V is a bond, -CHy-, -
CHyCHy-, -CE,CH,CH-, -0-CHa-, ~OCH,CHy- or -OCH,CH,CH,~. In some compounds, V

is 2 bond. In other compounds, V is -CHy-, -CH,CHy-6r -CECH,CHy-. Tn ofher |
compotnds, V is -0-CHy-, -OCH;CHp- or -OCH,CH;CHa-. |

[000115] In some compounds of Formula I, W is hydrogen. In other compourds, W is

C,, Cz, Ca, C4, Cs, or Cg alkyl. In certain compounds, W is methyl.

[000116]  Tn certain compounds of Formula L, Ry is Ci, Cz, Cs, Cs, Cs, or Cs alkoxy. For

' example, Ry, is methoxy or ethoxy. In certain compounds of Formula I, Ry is hydrogen. In other

compounds of Formula I, Ry is selected from F_, Cl, Br, and 1. For example, Ry is F.
[000117] S
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Cl, C2, C3, C4, C5, or C6 allcyl. In some conpounds, Wis nethyl. [000111]
In certain conpounds of Fornmula 1, R~ is halogen, for exanple, R is F, O,
Br, or 1. In sonme conpounds, RO is F. In other conmpounds, RRis d.

[ 000112]wonomemdsconpounds, R is G, C2, C3, C4, Cspc@fysiddsdd@xy. I'n some

conpounds, & i s nethoxy or ethoxy. In sonme enbodi nents, R 1s ethoxy.

[ 00011g], W&H_-:%f’asl sFormula 1, RO is hydrogen [ 000114] In other
.corrpouh:i(?s e@?%&ﬁ?&%e 1 RE\/ CN-W; V-ND, V- O, or v- N-\NW vv wher
Wis |d, , C2, GCs C5/6'—C6alkyl/01\c2 C3, &4, C5, or C6

al kyl - 87 VNV a o YN - CI-‘FQG:HE VTN CH2 -, -0-CH2-, - OCH2CH2-
or - OCH2 2-. In so orrpoun is a I n wilhl@rwéa)ﬁ‘p@unds Vis

or - 5T %ﬁ%’?s’ m%%@%fpﬁ s ebr%p%u?%%‘?%%? B edR % nyar ogen.

In ot h@];lgiﬁfl)ﬂwpﬁmﬁdﬂzﬁﬂié-t—@ Cﬂé ; i@ZHzmg D%CE&HﬁﬁH;CGg@{ el:’c?bglelﬁ@@r g-al Eb _
conmpoun i s. nethy n. certai n conopounds or ' is
c1, c2b Oﬂés @Itm@mmﬁm@@ 3" %1 ‘#t?r%htéxa%z Ly GHsC @be?g Bt?"eret hoxy. In
certai (gbn%g,qg&uv% g,f_cﬁ%r r@@;@dez_g{bdcg{@gng_en In other conpounds of

For mul a Ro'is selected fromF , Br, and 1. For example, Rb is F.
[00011mpom§]\/\o m@mm&@ﬁmmdﬁmﬂbmﬁhmmhsdmm dolother ommudn;évm For mul a

I, or V- NN- Wis H or Cl, C2, C3, C4,
. C5, l\?ﬁ\é\éﬁ’ é/(ﬂr%@kylc% SOpY CopIounS q\’/sv El?i‘?'ll aryl: and Vis a bond.
- CHZ [000@9?042-111 certti? Cdidfdunds of IOnehid 1, Rdl%ﬁaﬁiﬂ@for@kamwm-Br, For

exarrple Vis a bond. In certain conpounds of Formula I, Vis -CH2-,
-CHZCI—EIor“SW@%qE s, R Tot Wigiher £ %&&lﬁvcfs O CH2-, - OCH2CH2- or

| hyd I
Ot her Cgiﬂrgrp%fﬁnds[1999141%@311&151%8?%%@1,3@0@ (t% &'fCJ:é?lEc%} %J.soméN' S nhyarogen.

Wi I'n some conpounds,
i s et tyhpouhdn 84 isohethexyourethwixp I;tﬂm@nda@dmienﬁoleeamy Rd i s hal ogen, for

ﬁé?rp”‘ﬁhﬁ%s ) dngter ppppf ot Pork BRI RERBEMEAE % 1S o T ' o, o,

or OBDXAJ | Mino4ve compopdsiofFormig 1) Ry iwet hoxy or ethoxy. In some
enbodl nmen Rd is ethg '
r***\. _
N—W , V—N . » V—N Q , or V—N N—W ,
\_/ _ \_/ where W is H, or

C1, Cs, s, Cay Cs, ot Coalkyl, Ci, Gy, Cs, G, Cs, or Cs alkylearyl; ¥ is a bond, CH, -
'CH>CH,-, -CH;CH,CH,-, -O-CHp-, ~-OCH;CHpy- or -OCHyCH;CHy-. In some compounds, V
is a bond. In other compounds, V is -CHz-, -CH,CHy-or _—CHgCHZCHZ-. In other |
compounds, V is ~O-CHa-, -OCH;CH;- or -OCH;CH;CH-.

[000123] In some compounds of Formu]a I, Wis hyﬁrogen. In other compounds, W is
Ci1, Ca, Ca, Gy, Cs, o1 Cg alkyl, In certain compounds, W is methyl.

{000124] The invention relates to a compound of Formula I, having a structure
éccording to one of Formulae II-XI1I:

16
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1000121] In other conpounds of Fornmula 1, Rd is hydrogen. [000122] In other
conpounds of Formula |, Rdis VNW, V-N ) , v-/---%, or V--N \NW
W-~--~ where Wis H or - Cl, C, C3, ¢4, Cs, or C6 alkyl, C1, C, C3, 4,
Cs, or C6 alkyl-aryl; Vis a bond, -CHzZ-, - CH2CH2-, -CH2CH2CH2-, -O CHz-, .
- OCH2 CH™O Wh6/01De2CH2CH2- . | n sonme conpounds, V i s gcleddesdatfsz9t her
conmpounds, Vis -CH2-, -CH2CH2-or -CH2CH2CH2-. In other conpounds, Vis

-0 CH2-, -OCH2CH2- or -OCH2CH2CH2-. [000123} In sone conpounds of Fornula I,
Wis hydrogen, |In other conpounds, Wis ClL_C2, C3, C4, C5, or C6 alkyl. In:

certain conpounds, Wis nethyl. [000124] @ invention relates to a conpound
of Formula I, having a stru - s my-tw,pone of Fornulae I1-MT: 16 WO

Ks~ N~ N RIO [0001251 Fornul a 11:
NORh Formula IV: Re Re R4 NR4

Rol / ; Formula. Ill: RB] R o
NI / Ro Formula \;/:Fo%{ul'alll:Re R4 N N

N N Ryodf1951%5 1 pdflua rNRY

; Formula VII:

10

; Formula VIH:.

- Ry
NZ i
~ Rio
3 Formula IX:

17



Rs |

Ro \/ OFormila VI: Ro N; Formula ViII: Re H RR4\ N

\
Ro Formula VIII: Re N RQNHRs Ro \/ oRy/ Formula a: 17

Ri o -

WO

\

N ~

200610719611 PCTI US2005/047333 Re Re NNN RA NNRANNR ROR NRORb

, For mul svOoedRyieske / N R4 N N\ | RS ~ ~ Rm For nul go{igs2iRiurs5or mul a Xil:
Re 0;1 1 INE RO NN,\ RS ~NRO | ~/ ORb
: RB RB
R‘ID N\)‘\\N R'IU
Re
<N
i
= Rio
; Formula XII:
;FormulaXIII:.
Ra
v
<
N Ry

, or a salt, solvate, hydrate, or prodrug thereof, where:
[000126] Ry, R4, Rs, R, and Ry are, indep'endenﬂy, hydrogen,_hydroxyl, ‘halogen, C),
Cay Cs, Ca, Cs, 0r Cy alkyl, €, Cs, C, Cy, Cs, or Cs alkoxy, O-lowwer (G, Ca, C, Cy, Cs, or
Cg) alkyl-aryl, O-benzyl, C1, Cs, Cs, Ca, Cs, or Cs alkyl-OH, Cj, Cy, Cs, Cy, Cs, or Cg alkyl-O-
Towet (Cy, Ca, Cs, Cs, Cs, or Ce) alkyl, COOH, COO-fower (C, Cz, Cs, Cs, Cs, or Cg) alkyl,
SO,H, 8Oz-lower (C1; Cz, Cs, Ca, Cs, or Ce) alkyl,

‘C
N—W , V—N y V= , Or V—N N—W , :
\—/ _/ _ where Wis H, or-

C » Cz, C3, C4, Cs, or Cg alkyl C1, C»z, Ca » C4, Cs, or CG alkyl—aryl mdVisa bOIld —CHz- -
CHzCHz-—, —CHzCHgCHz-, -O-CH;J_-, -OCHzCHz- or ~OCH2CH20H_2-.
[000127] For example, in the co_)ilpound of Formula IT-XTII, Ry is hydrogen, F, Cl, Br,

or 1. For example, RgisF. In certain compounds, Rg is H.
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;Formula XIll: Re RO NNRSE NR o b or a salt,' sol vate, hydrate, or prodrug
t hereof, where: [000126] Rb, R4,  R5, R8, and R o are, independently,
hydrogen hydr oxyl, hal ogen, Cl, (C2, C3, 4, C5, or C6 alkyl, Ci1, C2, C3,

4, “@zgﬁf;}mfﬂgoxy, O lower (Cl, C2, C3, 4, C5, aryI
O benzyl . G2, 3. C4, C5, or O6 alkyl.OH CL. &CT@)’@“%& '

2L 0" S G iy R MY s ST . R (C' =

al kyI a]k\dxf FBI\M(?IHMCJ_RQIS meﬂmx&or efBoxy. A citain gﬁamﬁbﬁiﬂ& R, ivdiasey. Wi S H or C1,
c2, | Cl, C2, C3, C4, Cs, or C6 alkyl-aryl, and V is
a bon&eﬂa”é:ﬁ&mpdma&ﬁzé@ 3/&6&,42042042 O CH2-, - OCH2CH2- or - OCH2CH2CH?- .

[0001%(7[]01591 eXEﬂ&'riﬁm do&FBMS%PF&%{ﬂQH%HFRE f?-(tlan lor X Féryexaﬁ l'eSR;!‘i)édrogen F o
d . .. For exa F. 1 n certain _conpounds, R]% H 18 WO |
ZOOGI@HQOWWHSEWQ MOWMM@OWI%P@HARM%@OUMS of For rrul a
[1-Y-111, s Cl, C2 , 4, O C6 xy. For exanple, Rb is

met ho r ethoxy, v cer aj @ rrpo nds, vBR{ is ®thexy. In certain

conmpounds i s hydro [ 000329]/ I n certam_/(:orrpo%%% la 11-X11,
Rbis d, Br, or I. For exarrple Rois F or . In ot ewésb%%%@hds in the

conpohdCoCeFGy, nuCaalkill; CIMCp, G Cir, LsVer@ly-allyl-ad Nmi V M-aNond) -Coh-, V- N N- W, v J

G al Rk TR0 gy &> odgibef o resptomends V. 0 oo

- OCH2 GHD-COL-, ~GCH2CHZ GO CHICH EMER&H@Q@ponsWHI@ E;H?char - OCH2CH2- or
OCHZCHZCHZ- In certain corrpoun s Wis H In other conpounds, Wis Cl, C2,

C3, caompgundgy Was Cal Goy 3 Grdes: exanglkd; Foy ¢xempls, B is.methl0130] |1 n certaln
F | , , C6
comoyDetaaf, POy didifhlas FRoARINIALRY S 0B Gy 2 S

al koxyor CEalkoxgﬁaﬁhI&f orR4Imsnnme¢dnmoyn¢ﬂ; Reisihx ¢, Ggﬂ()@é)fs,tcam aﬂmmnoﬁmds R4 is
et hoxyxam&e% 5 et Qﬂoﬁy Iﬂgergalrﬁecogn%ngn snlq4 Qf th'(:)gjrfn]’ln ) elrlcbl?r(llptlnlmd R4 Is

.in the compound of Formula II-XIII, R4 is

Ol e
v N-—W , V—N > V—N D, or v—N N—W , i
\_—/ where Wis H, or

- C1, G, G, C4, Cs, or Cg alkyl, Cy, Ca, C3, C4, Cs, o1 05 alkyl-aryl; and V is a bond, -CHj-, -
CH,CH>-, -CH;CH_—;CH;-, ~0-CHj-, ~-OCH,CHz~- or -OCHCH2CH,-. In certain compounds,
V is a bond. In other compounds, V is -CHar, -CHyCHy- or -CHyCH;CHy-. In ofhex
compounds, V is <O-CHy<, ~OCH,CH,- or ~-OCH, CH,CHy-

'[000131]  In cortain compounds of Formula II-XIIL, Rs is hiydrogen, Cy, Cz, Cs, Cs, Cs,
or Cg alkoxy, F, Cl, Br, or I. For example, Rs is hydrogen. In some compounds, Rs is

‘ethoxy. In certain compounds Rs is F. In other compounds, in the compound of Formula I1-

O OO
v N—W , v—N y V—N 0, or V—q N—W ,
XIIL, Rs is N _/ N/ wherew

isH,orCy, Cy, Cs, (34, Cs, or Cg alkyl C1, Ca, Cs, Ca, Cs, 0r C alkyl-aryl; and V is a bond, -

| CHy-, -CH,CHy~, -CH,CHzCH,-, -0-CHy-, ~-OCH,CHy- or -OCHCH;CHz-~.. In certain |
compounds, V is a bond. In other compounds V18 -CHz-, -CHZCHz- or -CHyCH,CHy-. In
other compounds, V is -O-CHy-, -OCHgCHz- or -OCH,CH,CH;-.

| [000132] Tn certain compounds of Formuda II-XIIT, Ryp is hydrogen, Cy, Gy, Cs, C4, Cs,
or Cg alkoxy, F, Cl, Br, orI. In some compounds Ripis Gy, Gy, Cs, Cy, Cs, o1 Cs alkoxy. For

example, Ry is methoxy or ethoxy. In some compounds, Ry is isobutoxy. . In some
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V---CN-W, V-140 or V-/~NW--~ ~~ where Wis H or G, C, C3, 4, C5, ar
C6 al kyl, C1, C, C3, 4, C5, or C6 alkyl-aryl; and Vis a bond, -CH2-, -
CH2CH2-, -CH2CH2CH2-, -0-CH2-, -OCH2CIi2- or -OCH2CH2CH2-. In certai n

conpouns&y 2008/0igsea bond. | n other conpounds, Vis - USZDW%
-CH2CH2CH2-. I n other conpounds, Vis -O CH2, OCHZCHé or - ZCHZCHZ-

[0001%3.&[1 lﬁlaﬁi &l .Omg&-f R béd Cl, C2,
E:S IB uyu OXY, ,al c?ﬁgé@g’r IIJ. rgjﬁexanp R ﬁydrogen In
sorre (férrpounds R5 |s et hoxy In certain corrpounds R5 |s F. In ot her

conpo f V--NN V-N O, or V-N NW,
X tftisa] | v Qg ‘%"ff?“”(ﬁ ﬁc’gh gé’ or C6 alkyl, Cl, C2.

c3, 4, : C6 al kyf-a agd Y sa bondf_\CHZ- - CH2CH2-, - CH2CH2CH2-,

- O CH24- VOTN - %ﬂl NoTCert Neog#pounds, Visa bond. In

ot her co Vis or - 2CH2- where Wat Heor €onpounds, V
is -0- o] 2- 2 I .cert onpounds of -

For nu@ﬁ% C;@C%JJ %_%kﬂ éhﬁa@ggﬁrc@ ?[ %@ % ng’r I&& ~al koxy, F, d,

Br, orci,cH,0 -@H;@{mmm@t@ﬁgﬂommﬁl@r @23H2©312c% I@ertﬁ céhpchfoXy. For

exarrple RO is nmet hoxy or et hox I'n _some conpounds, Rio is |sobutoxy. In

some 19isabordoBuErseapPeTs 60050 4AGHFH - 06 S HoR 18 other hy dr ogen. I n

cert ai olyiore) . r é@ﬁple Rois For d. [000133] In

ot her @o&poun’g‘zﬂzpm (?Cﬁ I%X?{]Imﬁ%lc(}f V--CNW, V-0, V-N~, or V-

\N— Wv[ﬂmlé4}N| stt exampld, in thé€2omydRind Em},?ormla leﬂﬁ\Kéjslhy&nog&:lpr C2.C.C3, ¢4, G5,
E ary and_ V is a bon CH2CH2-, -CH2CH2CH2-, - O CH2-,

OCHZ P4 55> O PP CPDR °aWﬁSE]8W§]ounds Vis a bond. In ot her

-corrpmz{o@tﬁas | S Ceftid vompGidebPine Hventfdrltdigde Bmpoliiddch@ling GOPRQMIMIS, V is

-0 CHZ-, - 2CH2- or - 2CH2CH2-. [000134] For exanpl e, |n t he conpound of

Formullk 1'1-XI 11, Wis hydrogen, or C3, C2, C3, C4, C5, or C6 alkyl. In sone

COMPOYfetfag Corgaﬁ%ngadslgk%%%%ﬁhmfﬁah&é&og&@%@ﬁbﬁﬁ the invention include

conpoun or nu
- Tablel

Compound # KX # Compound

1 1136 T
looH .
2 .1-305 .
“’TQ |

4 1-307 S 5
HM

.

3 ' 1-306
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[ 000136] Conpounds of the invention include those listed in Table 1. Table
1 Conpound # KX # Conpound 1 1-136 2 1-305 0/ / \ - NH\ / F 3 1-306 4
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HBCNJ OHC N ~J O / NFI/ 7~ N HN~zr O F O F H3CNJ \ \ O~N 7l HC
, O1ll. N/ HVN46 WO 20061071960 PCl1/US20051047333 -0/ I FNLiO/ ] F
HBCNJ\ OHCN\NI 0O / IJ NYFNNFHNHN FO OHICNO (™I 1
N. rJ Nwo Ndeiddogh000138] The invention relates to a walyabReefzzp conpound
according to one of Formulae 1-XII1. The invention also relates to a

hydr dOC pouTTd—acTor My to qre0f_Fer Jui ae— =Xt {000139] The
invent~gﬁ Iates to an acid addftfon s{gﬁ of a compound accorfding to
one (f rnula- I¥XIN 19 For exanple, a“hydrochtoyide galt. [000140][ Furt her,
t he i|jnventi on rel.né§/#¥ odrug df a conpound 8 _ o one df
Formul ae I-XI11 [00014 I nventji on al so rel ates torzﬂgﬁarnaceutically
accepi—uh' a cglf n-F a r‘nWﬁnllnr‘I of—one-of Formilae | -XI1H _I'rvﬂDLHA’)] The

A e —

i nvent {0l e s conp05|t|ons conyr r“w’b’% ound according to |one of
For myl - XI I Natoleast one phar%@éeutl ccgpt abl e exci pijent.
[000@43] Certain Q Fthe invention are titiveg kinase
i nhi kitors. fﬁfffe

N/‘\/O N/*\/O F
3 @% Shaed g

0\)] F“ 0 | \)N F )
/\[:Ij;}L/lE»\::,F o é A0S

42



[ 000144] The i nvention al so includes a method of preventing or treating a
cell proliferation disorder by adm nistering a pharmaceutical conposition
that includes a conpound according to one of Forrmulae I-XlIIl, or a salt,

sol vat ewwghigli@iges Or prodrug thereof, and at | east ?ggggﬁﬁ%mgg eutically
0

acceptable ex0|p|ent to a subject in need thereof. I exanple, the
cel | l/Q @ gT drsorder—Ts pre-gance; T O _Rancer Fhe—cet+—mprohi ferati on
!sﬁ

di sorn Ytreafed or prevented by the coﬁpoun sfof the invention may be a

cance such s, xanpl e, col on ncer O ncer. [0001464] The
cel | prollferati fﬁﬁ;ireated or prevented ounds af the
i nvention maybe a hyper erative disorder [000147] T el

proh
i nvent ”hggl%éﬁgij;lases 47 WO 200 \Qﬁ CTI HS20CS/ 047333 [ Q00148]
For ﬁ |l e reat ment or preventd rgJiferative disorlder may
occu t hr ough i.en of a tyr05|ne Ki e F exanpl e, the
tyrogi ne ki nase can b%c ki nase| or focal adhesna)ase ( FAK)}.
[000149] The invention refates to a|method of treating of preventing a

n

di segse~Q ; ‘der that i1Is nDduIateP« y\Fy I ne kinase inhibitign, by
adnirlgzﬁrl a @harnaceutical conposj.tony

|ncludes a conpound

accorlding to F I 4| or one of Formulae ): - for a salt, solvate,
hydrdte, or pro tﬁe[i; , and at [l east one §e aIIy accdpt abl e
excipient For exanple e di seasg or disorder that i dul at ed |by

t yr ogtae—kingse—+rhtbitt+or—+s—ecancett; plc Cantcet; ~-hypetrprotferqgti ve

di sorid /\f& ¥ crobial infection. For‘ég T‘\|€ﬁe conmpound i s a|conpound
accor|df ‘ﬁé to loor H. [00015(}%&% phar 1 cal conp05|t|cn of "t he

i nveriti on may nod ] pat hway. For exa lase pat hway is
a Stg kinase pat hway, oﬁfrgzjfeadhe<lon ki nase pathmay [ 151] The
pharnaceutical _conposition of the invention may nodulate a kinase directly.
For exgﬁprero | dnase is Sre kinage, egryfoeal”gdhesion kinase. [(Q00152] _
Cert gi . _phar Mt i al conposi tions qgcﬁhé I nvVeRty ape non- ATP cqnpetitive’
ki nage i nhibitors 0 15$Zor exarnpl e, the conp i nverjti on are

usefyl to treat or prevént m crobial infection, suchhas bact erji al ,
fungal, parasitic or viral ¥nfection. [000154] Certain pharnaceuti dal
conpds gnso ﬁhe I nventt1on 1 nclude N WpndrF sel ected from Corfpound 1,
2, 3, 9, 10, 11, 12, Lﬁiﬁ14, 1 13, 19, 19, 20, 21, 22,

Ty
O

S
\E\ \/bt

I head Cheads
N~ Ny 0./ S, o

" @NO%
O

43



23, 24, 25, 26, 27,
40, 41, 42, 43, 44, 45,
60, 61, 62, 63, 64,
79, 80, wBlnoe219683,

46, 47, 48,
65, 66, 67, 68,

28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
49, 50, 51, 52, 53, 54, 55, 56,57, 58, 50,
75, 76, 77, 78,
84, 85, 86, 87, 88, 89, 90, 91, WA UDdsePlss 95, 96, 97,

69, 70, 71, 72, 73, 74,

98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
113, N s 117, 118, 119,17 1:~|I 2,123, 124, 125,
126, 125 7,128, 129,130, 131, 132,133, 134,51 5 1136 and 137. For exanple, the
phar rfaceéut i cal IOPItIOH i ncl udes Cﬁﬁ% 40, 76, 133, 134, 136
or 137. [000155 i armaceut iical conposi NO e inventijon
i ncl Wde a conpound sél d fromthe conpounds |isted Tabl e 2. {[000156]
A comaound G#—&hc Avert-en—ey—betised—as—a ““gfqaceutica! agent— For
examl e, raNc npgnpfcﬁ the invention |srﬂ§ﬁﬁ’a n anti-proliferatiive agent,
for tr T) TANS S8 -/or ani mal s, as f t bng humans and/ or
ot her nannals The ROy fray be used wi t hout ! F%EETFfor exanpl e,
as anti-cancer, anti-anglog ,ﬂsis, anti- m crobi al, ant i™- b erial,
anti - , Hral—agents. Add t he 48
WO 2 S~y e used for ot her del
pr ol i{fes on-r dipsor ders such ms™ef abet i i popat hy, macyl ar
degenerati on and ps ti-cancer agents inc tastatic
agentls. [000157] The conﬁbu of the invention used as & phgsmaceutli cal
agentLmmay he selected from Conpounds_1-136 and 137 For m(armlp _tlhe .
conpcuﬂﬁw6$/? i nvention used as a phafma i cal agent is CbnpOLnd 1, 2,
3, 4|86, 7, 9., 19, 11, 12, 13, a4 15, 018, 19, 20, 21, 22,
23, 24, 25, 26, 2 P 3¢, 31, 132, 33, 34, 3 7 , 39,j 40, 41,
42, 43 44, 45, 46, 47, 48ﬂ49 0, 51, |52, 53, 54, 55, 56§ 58, 59, 60, 61,
62, €3, 64, 65, 66, 67, 68 69, 70| 71, 72, 73, 74, 75, 77, 78, 79, 80,
81, g2 ».-84..85, 86, 87, 88, 89, PﬁNgi,o 93, 91, 95, 96, 94, 98, 99,
100, {191 102, w104, 105, 106, 147 108, 1gd 110, 111, 112, |
113, 114,115, 116, 137,] 1§8, 119, 120, 121, 1 2,123,12411195, 126, 127, 128, 149, 130,
131, }132, 133, 134, r 137. For exanpl e, € cPnp d of the
“invertion used as a phar uti cal agent is selected fro npounds 33, 38,
40, 767133, 184 36 and—137—10666158] & W pharmaceutTcat—agent}s i ncl ude
a conpbu d %e @ eg fromthe conmpound §\NI [ st dfin Table 2. [000159]; I n one
aspeqt t he gntyi o, a conpound jof™~t he i nve n,o for exanple, |a
conmpgund of Fornula 0 5f Forrulae [1-XI11, ﬁeq:Ethreat or
prevdnt a cel | ﬁﬁﬁfﬁf .
N/\"O F N/\,O /N F
=
O S RRs
0./ Y o o/ “.1 0
= F F
N F N /N F
=
A ae
(\N/\/O F l/\Nf\/O\FNI F |
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N N F Ny F
Y P L
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i ke.. [000169] An "effective amount” of a conpound of the disclosed
invention is the quantity which, when adm nistered to a subject having a

di sease or disorder, results in regression of the disease or disorder in

t he subpeciosofiiess, an effective anpbunt of a conpouncecrfssidRRsadiscl osed
invention is the quantity which, when adm nistered to a subject having a

cel | prc'),u JeralLQne di sorder, resurts 1n SAres [oft of cefr—growirjn the
subj gct . xThe amy Qf the disclosgd c npound be adm nistered tio a

subj ect“wiT | depend tthe p Tt cul gr r%Gi Sorder, "t fde_of, adninijstration,
co- adm ni st ered conpourndsi any, gnd the characte I |g:'\1’ the subj ect,
such |[as general health, oth% di seages, age, sex, genotype ody weli ght and
t ol erfance~ TQ_87 g The SKiTTed artjisan obe_able to determmne
appr gpr i ﬁ dos @] dependi ng on these(aﬁ““cf\at @] factors. [000170] As used
herei [t He term "eff&cti ve gnount" (&fers to an a nt} of ompolund, or a
conbijnati on of corrpons,g’\i’ he prgsent invention étted e*~vx/nen
adm ni stered alone or in co natiorn as an anti-proliferat? agent|. For
exanpte,—am —effective anount—Tefers toam anount—of—the—conmpound—7present in
a fornmulation or on a nedical device given to a recipient patient or

subj ecj00BLIR] i ci ame iventidn elates ki obddgiteaf a anfjound yccofding ﬁmgpf Eonnulae

anti - ferative activi anti-cancer

anti - ﬁ%ﬁi}l “a ‘118"’33518? plye f5fa tg&ﬁﬂéllllé(gﬁfﬁ %@3@@% %?ﬁsagﬁagn% aPy is a
syner gigfii.c conbi nati on. Synergy, as -descri bed, for exanple, by Chou and
Tal al a Adv. Enzyme . Regal. vol 27-55 (1984), occurs when the
ef f ect[08613%he cd?hpm%owmmela@ﬁmmmifehhmqnsebnﬁanempmmﬁab@rdlggt;ater t han
~the addj.ti th m ni stered alone as a single
agent . 9“§ff$%”§%%ﬁ%‘}ffg%‘6 %ﬁﬁﬁé%@g‘%%%éﬁﬂ n general, a synergistic effect
is rrns];noohl@arl y Rheheti hileatbrarelasis o o piodam ofe&pﬁ@nmﬂcbdccmﬂﬁlgaé ond e

conpogélds ry{gﬁhgy can be in ternms of |lower cytotoxicity, or increased

anti - piomEke ef fect, or some other beneficial effect of the

combi N Cco m@%emuh{bl&dl%latéa Y bﬁ’dﬂﬁhceuﬁ@éﬂiﬁ&&@é}ka%le Q0% Edihpothd

therapeutically effective ampunt” neans the anount of a conpound that, when
adm m@ﬁ@ﬁ@ﬁ%@@ﬁi@ﬁﬂﬁl for treating a disease, is sufficient to effect

such t["j@f Jeﬁﬁmf’ﬁ%lﬁﬁe} ug@ﬁgéi&s@% B h%gxﬂaé’un%f cﬁgﬁéﬁod&{&ﬁ“”t towil

vary depen n 'He o sea Stseverl e age,
wei ghtof RiDﬂ'IﬁuLae M{I[Ihﬁd aﬂmabnetphahmobumﬂpdcceptb%@iﬁﬁ&nﬂ t herapeutically

o AToUn O oe, oL IO 0L i, SoTROAds can be forul aied w i
inhibitors.
[000144] The invention also includes a method of prevenﬁng or treating a cell proliferation
disorder by administering a pharmaceutical composition that includes a compound according to
one of Formulae 1-XII1, or a salt, solvate, hydrate, or p'rodrug thereof, and at least one
pharmaceutically acceptable eXcipient to a subject in need thereof.
[00014_5] For example, the cell proliferation disorder is pre-cancer or cancer. The cell
proliferation disorder freated or prevented by the compounds of the invention may be a cancer,
such as, for example, colon cancer or lung cancer.
[000146] - The cell proliferation disorder treated or prevented by the compounds of the
invention may be a hyperproliferative disorder
[000147] The cell proliferation disorder treated or prevented by the compounds of the

invention may be psoriases.
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ani mal . Accordingly, the conpounds or the fornulations can be adm ni stered,
for exanple, via oral, parenteral, or topical routes, to provide an _
ef fective anmount of the conpound. In alternative enbodi nents, the conpounds
pr epar edvo mogiemamdance with the present invention cafreosksAgss0 coat or

i npregnate a medi cal device, e.g., a stent. [000173] The term

" pr ophybertsi cal Ingr Sk, tearaatidin br priRRRsSn 8Nt bl ABLLYR BRI M ocsr COMPOuUNd
or conpounds, of_ the Eresent invention that is adm nistered to prevent or

r educ ethraugh thejtghibigipn ghavimesing Jewase-uFerexpipple; the faesiemkingse gan frya Ste Kinase

" Phar mpgol-ogh »78S used herein enconpasses effects produced in the
subj ect t a?dl%%h?gf\}zfg&tc eAI?)htended purpose of a therapy. In one preferred

enbodi [@80t49Ta Jhaimeoiddmglatalio effséot ofiteatmgton atevpumtingear dischsediraibidens of t he
subject heing treated are . prevented, alleviated, or reduced. For. exanple, a
phar oS GREUREPY Gt SR HGT o A T PR BSHT RRRTioR,

al | evi @b iR6lud¥s alc8hy6lHdORc@Eingtd Feintld NeH 8 bf PASmile: BXilIeAtadiiSehject . I n

another preferred enbodi ment, a pharmacol ogi cal effect means that disorders
or synidae or prodpugdhesepirandatilsd coaphampcatticelhacsemplle excipierig For eampte, ar e
preven : Al ogi.cal effect
R i A R S T S L e R T W

i ndi cabypersoliferativd disat@dorsubjcedtial iffeddh7 Fbr diatiiple, dpeaipotial it heombamdcal
conpounds .usef ul ig ih present invention, the following terns can be

appl i C%Fﬁf’rél.mg[t@g i "term"substituted,” as used herein, neans that any

one or yopo1 5] hy dregeRsmaesutichiolPeiianpsQte RlveMdnSniyeRbafas a Mdhle piisglyect i on
fromthe indicated group, provided that the designated atom s "'normal

val enclioriezample, tha kinastauthvarids 2 Beetkinayepabivay, ior ficaladhesenkingseipathway.st abl e

. conpou en i i Q. (4 = ' I n the

at (r)nr% aﬂ)gmgrﬁ\ﬁpl acehg.tbg%@e#%{ﬁ{s%lbdgﬁpt% ﬁé‘%} éhg? glvﬁ%qog%%ls@é]gﬁ(?ﬂ%[ﬁg}gﬂ%%?ﬂ 0i eties.
Ri ng dBuisxemplents kinas: in Sedkibide WOIRADAIhOAAOERaRCTNS20051047333 herein, are
doubl e th ar e .forned. bet ween, t wo jacent ring a e.g, CCC, C=N,
o RENOROTE o1 ) BrerincoATE Al by o th P etoaate tercn P Barteelive T sot opos

of at opmaRGHkidHY I N the present conpounds. |sotopes include those atons
havi ng the sane atom c _nunber but different mass nunbers. By way of general

exanpl KO0BRBIwi t Hisu exaoimle.tter sosmpoundsod dsdgvastion pipciselybie traatdmmseyentd ti um and
deut er incﬁj%béﬂqgfe&gﬁt S 2s bea&&{aﬁ’,%\geaﬂgwgi‘ac Gr $i2a Perdgnl 4. [000L178] The
nas ed Sy

conpou escri erein may ha nmretric centers. Conpounds of the
pr esenfl0Dbe4dnt | dleriadrharmacegticahcmspoaitivhs oftthe inyegivnstdlodetaambrgetmd may be
Isolated |1 tom Compound 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56,--57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,70, 71,72, 73, 74,
. 75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 99[, 05, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119,120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, and
137. For éxample, the pharmaceutical composition includes Compound 33, 38, 40, 76, 133, 134,
136 or 137.
[000155] Certain pharmaceutical compositions of the invention include a compound
selected from the compounds listed in Table 2,
[000156] A compound of the invention may be used as a pharmaceutical agent. For
example, a compound of the invention is used as an anti-proliferaﬁve agent, for ireating
humans and/or animals, such as for treating humans and/or other mammals. The compounds
may be used without Hmitation, for example, as anti-cancer, anti-angiogenesis, anti-

microbial, anti-bacte'rial, anti-fungal, anti-parasitic and/or anti-viral agents. Additionally, the
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optically active or racemc fornms. It is well known in the art how to
prepare optically active fornms,” such as by resolution ofraceme forns or by
synthesis fromoptically active starting materials. Many geonetric isoners
of olefins, C=N double bonds, and the |ike can also be present in the
conpound¥0d¥éd7i®tfed herein, and all such stabl e i somrecsusteseosgenpl ated in
the present invention. Cs and trans geonetric isomers of the conpounds of

t he pre@spoindsniiydrtuseforbetesiGiblreyaneblaaydibadés ahehtfdiadsia M xture of
i soners orﬁ% sep g rated isoneric fornms, Al chiral, diastereoneric,

r aceni’gtinog Argenpelppmdrspreses Opti-sanser agepiyieclideantimpatasiaied, unl ess
t he s%ggﬁtgl C stereochem stry or isoneric formis specifically indi cated Al l

taut omers of shown or descri bed conpounds are al so considered to be part of
t he pr[@%ﬁiﬂ] i n%ﬂt@mpnun[fl@@ﬂmm\]enWIEusednya p@ﬂnatﬂuécﬂagglt maRbe occurs nore

th tu f d,.. it finiti
ot cachieset L CedtaSlRah kil Tor bR hibo B S B phoisdr " "
occur rngharmadedical GentdX 86Rpeund I, 2@3@;9@7;5 9§m@vm 13D 1ber4supsisl futed with
02R1 noi et jes, .then the onal |y be substituted with up to
Cvo R 18b0d0 Ho 232 B 2t 2620, Bociy SBARCHS, 34245 S6ra3t. AL ALt 1y T rom

the deziﬂ,!%}dsgéftse% 4940581, 5906IsRAS! S0S7088, 551 (ISR B4Ry ar | abl es

are perni ssi but only i ‘natiéns résult 14 stab tonpounds.
[ 0001888, SW¥EN7a 7B.0K% 74,6757 (TASTA, 7R 31, 8258808, 8508685588, 800 81,&8nnect i ng

ring. Oned 92 a0 m e t00 0 T IR oW o T dBe 0 Tl B SR e Wi ok

such sulgsti4, uentiis,91bondetid, 926,he1 rest 123f 124)e25,a08pmiHi2a 1go,ven forml a,
t hen such substltuent may be bonded via any atomin such substi t uent .

Conbi kil bis 1% 1360365t eﬁ&is?‘?aﬁar@?am@éﬁﬂmowowfﬁbmvwomuée #/# only if
such ARadaPIbR = ﬁ%&b&edﬂon%tc%p%u&mgoy@% 7, 999481 ] 1560mReynds of the

prese I nvent1 on contain nitrogens can be converted to N oxides by

t r eat ni¥AG1581t h é]e;rt@mpdimaagltmgleﬁgbnts erchrde a3ompburdopieciss fivartho conpainds (m CPBA)
and/ or %‘d %ﬁﬁl 2per oxi des) to afford other conpounds of the present
|nvent1i1% 8 all 53 WO 20061071960 PCTI US200s/ 047333 shown and cl ai ned

ni t r og@ORLSINt ai ih e APER OMEInRABOIS ABSMPEIRGS thitigventibh feskabipleyal ency and
structure, to include both the co ound as shown and its N-OXI de derivative

(whi ¢ hcwml%@f%@ﬂ‘]@ﬂé’?@ﬂe afick qupiniag L-KA1L &y usetin werb pryeeent p gelbt her i nst ances,
the nilteaRRS: Hﬁoﬁd@xﬁ]nxa%%g@%%n ﬂ? fashd2Eofhe §ﬁﬂ§dﬂn@ﬁ{teﬁk \oeflp ﬁ)ﬁf&tﬁﬁmc onvert ed

t oN- hydr oxy or npounds. ~ For exanple oXy conmpounds can be
pr epar dishrilyr D dandenor aihcerhéo peothen aspgeti qf@ldjgmtmdlment, the cell proliferation

disorder is a hyperproliferative disorder. In another embodiment, prevention or treatment of

the cell proliferation disorder, cancer or hyperproliferative disorder occurs through the
inhibition of a kinase. In another embodiment, prevention or ireatment of the cell
proliferation disorder, cancer or hyperproliferative disorder occurs through the inhibition of a
tyrosine kinase. In another embodiment, prevention or treatment of the cell proliferation
disorder, cancer or hyperproliferative disorder occurs through the inhibition of Src kinase or
focal adhesion kinase (FAK). In another embodiment, the subject is a mammal. Preferably,
the subject is human. |

[000160] The invention is also drawn to a method of treating or preventing cancer or a
proliferation disorder in a subject, cozﬁprising adlninistering an effective amount of a
compound of the invention, for example a compound of Formuta I or one of Formulae II-
XiIl. For example, the compound of the invention may be a Kinase inhibitor. The compound
of the invention may be a non-ATP competitive kinase mh1b1t0r. The compound of the

invention may inhibit a kinase directly, or it may affect the kinase pathway.

49



oxi di zi ng agent such as ,n-CPBA. Al shown and cl ai med ni trogen-cont ai ni ng
conpounds are al so considered, when allowed by valency and structure, to
cover both the conmpound as shown and its N-hydroxy (i.e., NNO-i) and

N- al koxwd 200e071948 OR, wherein R is substituted or URSHBSHASMIRY Cl.6 al kyl,
Cl.6 al kenyl, Cl.6 al kynyl, C3-14 carbocycle, or 3-1l4-nenbered heterocycle)
derivati vepefihifé8d82] Wren an atom or chem cal noiety is followed by a
subscripted nuneric range (e.g , Cl.6), the invention is neant to enconpass
each Qfﬁ?détl wi t RPTreopTRRignam gertais taner nsedgn e speqificatiopeespmples mathges. For

exanpl nt to include al kyl groups wth 1, 2, 3,

4,5, 6a?peé‘d&g§]|“ﬁf¥?%§]e tégﬂ&g 6,2-5,2-4,2-3,3-6,3-5,3-4,4-6,4-5, and 5-6
car bof@l01620001BR}ecitkingsse drehtdatgb nlasd' & ehwxﬂesivstliﬂmmimdhd; wansfie bfithe bot h
branched and straight-chai saturate al.i phati oc bon roups havi ng
t he sﬁé’g‘P?H%é %Fﬂﬁl?rﬁg? t‘bﬁ“ g‘é[&‘l%?‘rl %?‘Bh%n fgifle cham, eé a‘T‘PSﬂ ¢IpS i nt ended
to inghygd %}tﬁ%ﬁ arfdne {8 a@fy 1n§§ve@‘iﬂ%eqﬁm]ﬂjom vaﬂ oﬂ@@:@ﬂ’hﬁﬁﬂo&f al kyl

i ncl ude, " but are not |mted to eth y n propyl, “1-propyl, n-butyl,
s- but y)br,hapit mb:tjmylablynmwﬂmwsdum@ednfﬁtemm tmdhwljrfferattbml 'IElydré afeur t her | ncl udes

| kyl t.h t. ; ho

IO R e e AR e o
errbodlﬂmepﬁmpaor?tafeqda@mﬂaebm@n@épﬂd& @mt}erds Qtrtgnarm ik sitassesbnd or  fewer
carbon atons in its backbone for straight chain, C3-C6 for

br anc [§Bkstigieat b in a }ﬁﬁhib’ Renserved B?‘%‘Phb“&ﬁmfi 6% op thetkagrp On‘F_ng’éW/\P@@th%ﬁI@f erred
cyclo k&glhﬁyfper a]g%ﬁs@ﬂ(aliﬂs?%nﬁ%eﬁ' 190se 2GR ABs @éeﬁ owiol 18RI b cEff N9 Structure,

and re pre ive or six carbons in the ring structure
[ 0001 8uhsformhatiog. the nunber of carbons is othermnse specified, "lower alkyl"

inclu al def daboe havi,ng fro oten nor e
or ot onBB93t ot B FEE B UastlEbd BES wRORERRSY e MR ORI | L ower
al kenyeb.g. aﬁtthfaauierece:pltdfmws) aﬂiﬂﬁén@hﬁicéptoﬂmd&% e, Sré DiniBXAFRIE, 2-5 car bon
at ons. [000185 The term’ aI ky o _includes both "un ubstr tuted al kyl s
and " SBEREENE prodiets gnddpeal adh eﬂﬁ’é kF&ﬁ‘t @“A@? Vb5 loperaghvtion obStgihas bechpi et i es

havi n r of the
g gfﬂﬁ@ EILack hahtes of&%ﬁt%aﬁ&ré I&Xﬂ%ﬁﬂse df'ﬂhé)&?mpgreﬁ%% Rng HiPRAS

hydr o bone, Such substituents can I nclud ‘exanmpl e, al kyl,
al kenyind skih] asywell as imwso@@ancenmycym l,euh¢rmw a:admbmwbla&mma aryl car bonyl oxy, 54

WO 20 60 /115 ) r bon oxycar bonyl oxy,
car boggﬁ;@tgé]g al lﬁ ‘%@F&e%;%‘r@?%% ;I)Ié ysgl%gg’kox%%g g’o 'S% ﬁt nocar bonyl ,
alhkyl &ﬁlxﬂma%,hbﬂﬁés;ﬂt?inah&m;aﬁzeﬁm%ﬁmydndmoaL kiyéat;éud%ﬁilrehgrwl al | coxyl,
phos ph% eahng o§| ee?tg:tgntq of f hlggars)e Istgt%tu? ’lud%g a(n) prevergtlgg the s%as% sltart]fg ie.

- causing the clinical symptoms of the disease state not to develop in a subject that may be

exposed to or predzsposed to the disease state, but does not yet experience or display
symptoms of the disease state; (2) inhibiting the disease state, /.e., arresting the development
of the disease state or its clinical symptoms; or (3) relieving the disease state, i.e., causing

temporary or permanent regression of the disease state or its clinical symptoms.

[000165] "Disease state" means any disease, disorder, condition, syraptom, or
indication.
[000166] As used herein, the term “cell proliferative disorder” refers to conditions in

which the unregulated and/or abnormal growth of cells can lead to the development of an
wnwanted condition or disease, which can be cancerous or non-cancerous, for example a
psoriatic condition. As used "herein, the terms “psoriatic condition” or “psoriasis” refers to
disorders involving keratinocyte hyperproliferation, inflammatory cell infiliration, and
cytokine alteration. |
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al yl am no, dial kyl am no, arylam no, diarylam no, and al kyl aryl am no),
acylamno (including al kyl carbonyl am no, aryl earbonyl am no, carbanoyl and
ureido), amdino, imuo, sulthydryl, alkylthio, arylthio, thiocarboxylate,
sul f at ewp 20dskoyigsul fi nyl, sul fonato, sul famoyl , sul fperarb@eaamBist r o,
trifluoromethyl, cyano, azido, heterocyclyl, aI kylaryl, or an aromatic or

het er gagaBRf | C Iﬂ)éﬁ%iérre@éﬁb&ﬁhg ﬂ,ﬁl&%@lﬂ‘pﬁﬁf&ﬂcﬁlﬁﬁé&@éﬂ%&h&éﬂt.@Quseﬁ g., wth
t he substltuents descri bed above. aryl™ or an "arallyl" nolety S

an al &tywens thedenm (nesepr Winchrdessolid ymnore,@u@l as lpm@ Rigaeetign. Oé’ﬁmzbﬂa}n) [ 0001861
"Al ken: | | engt h and
possi bl e X é:%gé[al %ﬁ%t%{%ﬁﬁ%}%ﬂ%%% %bwh%es%?l%og%&%%%%k&g%%{eﬂ% cogt ain at
| east hﬁmetoﬁlgtdihmotﬁcnmd/or nﬁbgnwmasmhm astchﬂdhoedm&lﬂxmmmmllj}mphmﬂasdes
straigh hai n, al k .groups (e.q., pro , _but.enyl, pentenyl,
mexonyIaHIa gogiegie: ERgRs i8R bengiomes ot Ssper B3l EHbeeonR AR ai Koyl
gr oupSicnts Yfd él&bﬂﬁ@ [a‘ﬁkerﬁﬂ sdeh as%bht@}’ﬁh]bﬂbbla@tﬁ@ Yfife (9eBeyticCorehRBlcopenyl

cycl ohexenyl, cycl heptenyl, cycl ohetenyl ), al kyl or alkenyl

cycl opept en

subst mmct%'?/ i¢ @k%ﬁ@%ﬁﬂaqgl deqasm émplwl:mmlaﬁguan@pwwy@lawm@dwﬂsubst i tuted
al keny{ypgroups. The term "al kenyl™ further includes al kenyl groups, which

i ncl ude oxygen, nitrogen, sulfur or phosphorous atons replacing one or nore
hydr oqa#i68] backbatdéionao bamtic tenditemt,ghatyeedafirslifatatye asakassaﬂgﬁt chain or

branched chain.allc h SIX or. fewer carbon ato ts backbone
e oy s gt g Fielpom ot A Tl inbsetioh b comE e P feitick evi so

eycl oalykemfonds, %H%nf@)’cafiﬂ*l‘dﬁ anﬁtb@ﬂahédaé Remii GhANynARRAGLAL BB I n their ring
structure, "and nore preferably have five or six “carbons in the ring

st r uctlesians, W@m@rlﬂﬁpgw@@ﬂﬂ i%éqm@@%s aﬁm@igqncgwmmeané@mea Ayiplgtie wo to six
car bo ' g three to
T capBed g k" Pihaeis db 8 A ARl MNP AR Bl

"unsuliiei t uted al kenyls" and "substituted al kenyls", the latter of which
refer kenyl i es h Vi substlt nts . replacin hydr ogen on one
or ﬁg&ﬁfgioca nﬁ%&E' Bfgﬂﬁmﬁpﬁﬂﬁ‘&§§§ﬁk§ﬁﬁ@Y??ﬁgﬁﬁg can i ncl ude,
for expamite whﬁhk%ergé%tere@t&i% Bitjed h@HRSa diedse 8L MSord by ARG h .
alkyloarbonyloxy, aryl car bonyl oxy, alqugcarbonyloxy, aryloxycarbonyloxy,

car boXysratsen of shadjipeetn sksprder wythe sdiasbniius, 3 WbRrerpem pla @srwm@ér bonyl ,
al kyl ao'f‘ﬂféodi (%9@ #ventw‘ﬂ' 19%&%1@&%%5 DR adnfihibibleh W 95, %’ %‘Pg Hﬁ oxyl,

phosphat e, osp onato hihat o cyano, am no yl am no,
di al kmraitfenanon disyridemrasolfs idir@rt;sblamoﬁcﬁll grovetth ialthedubjept. é]ﬁlemojopnmfyheam no

(i ncl ugi g pLiyl casbooyl ant no, 130 YLSAr DORY LA 1, ne3LARIY bisdRet©

the mode of administration, co-adininistered compounds, if any, and the characteristics of the

subject, such as general health, other diseases, age, sex, genotype, body weight and tolerance
to drugs. The skilled artisan will be able to determine appropriate dosages depending on
these and other factors.

[000170] As used herein, the term “effeciive amount” refers to an amount of 2
compound, or a combination of compounds, of the present invention effective when
administered alone or in combination as an anti-proliferative agent. For example, an
effective amount refers to an amount of the compound present in a formulation or on a
medical_ device given to a recipient patient or subject sufficient o elicit biological activity, for
example, anti-proliferative activity, such as e.g., anti-cancer activity or anti-neoplastic
activity. The combiuation of compounds optionally is a synergistic. combination. Synergy,
as described, for example, by Chou and Talalay, Adv. Enzyme Regul. vol. 22, pp. 27-55
(1984), occurs when the efféct of the compounds when administered in combination is

greater than the adchtlve effect of the compounds when administered alone as a smgle agent.
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and ureido), amdino, imno, sulfhydryl, alkylthio, arylthio,

t hi ocarboxyl ate, sulfates, alkylsulfnyl, sulfonato, sulfanoyl, sulfonam do,
nitro, trifluoronethyl, cyan, azido, heterocyclyl, alkylaryl, or an
aromati c owegwepoasonati ¢ noiety. [000188] "Allcynyl" paglsdespsagat ur at ed
al i phatic groups anal ogous in | ength and possible substitution to the

al kyl's dgsgedebech heyBiic Bifct W6 cREN Sdoiomiraib® &b pBmbI dddbahnlgftd of For
exanpl e, aIkynyI i ncl udes straight- chaln al kynyl groups_ (e.g., _ethynyl,
propyny! B¢ $EPPRYds: Syasrey Rgn be 1Hé§¥§ﬁﬁ§?f oW BYIgIRHCILY. e nyssAsed #dingrRlferatiecyny |l ) |
br anched- i ﬁ@qh I bstituted
al kynyl Srggﬁp@: S%J:‘Igﬁ)gﬂ%églr)%gﬁg’l é;/frﬁe; (fcur t]ﬁﬂt@ﬁﬁg %l% @%ﬁ@ﬁ%ﬁ%ﬂps havi ng
oxygen, mPwmpoygars, sul fur or phosphorous atons replacing one or nore

hydr ocar kbope car bons,, | ertain enbodi pents, a.stra hai n or
branched?@ﬂggﬁfalk e %FWHﬁuﬁgg vﬁa@PuwéﬁﬁﬁltgeﬁﬂﬁmﬁPg ﬂgpngﬁackbone
(e.0., GéehBdhiistdbd @ eghémﬁlﬁﬁfoﬁtreeﬁ%g GRlidetNe, RisaffRattoCiRbibhch To8mbAr M

"C2-C6" incl udes al | cyn groups cont ai ni nq two to six_carbon atons. The
t er m " C3-fopthe fiseasedEre * Q@W}‘Tw Ay slipgiveemprny’ nvik yaryifiepending agithe car bon at ons.

' subst 116 eﬁﬁﬂﬁ kil s bl TICES AR Vot D Rl =

havi ng syb&ilii72lie nt ﬂx thereputicallygfiectimednaganoiome onmory ofithe ennimyudndoanben

backbone car on at s, Suc nts ncl ude for exanmpl e, al kyl
oRchan® s SR e RcA o G B isinp g pagpan a2 <Y
aryl car b%ﬁhﬂx)&ccéhﬁ% %@ﬁﬁéﬂrﬂ&( ¥y th@ foHnRYIeR RaMY |a@1?ﬁ§zinst&€(ﬂ JIEpesbRbR,

al kyl ear bon aryl car al koxycar bonyl , ami nocar bonyl

|
al kyl ami mgnﬂia@arymeral @ ﬁ:lpwi @#teﬁ,d@ @rcwwm f@mlwuat%ﬂtb@mpouad Kaxy | |
PROSPNAL oy ANRSRAGAL e HRSBALARIS preoEX AP BILAG (NBL UKl iRlch] am o

di al kyl am no, an no acylamno
(i ncl udi mgubbkgeﬂmacckmnyinqmgmte sangdiehdddeey b.gnantent. car banoyl  and urei do),

R I R e R s

cyano, azip ounmtceﬁlgsﬁéﬁhydf eztirlés\éhﬁhyénmﬁ Ehal Y aAhEBElel t@f)re{ﬂéﬂt B Ran@Bt i C
noi ety. [000190] "Aryl" includes groups with aronaticity, including 5- and

6- menber ge 1is é’@ﬁ’]‘aﬂfg‘ét:@hﬂafpmhf@fﬁw e- r| ng, ‘aromatic groups that may include
from zer 1 . ﬁkgggste glic,
systens {)[ﬁ'ﬁ | eas Mé&%ﬁon%ftf%? ri ng 166 S o?gfgtic)t/ rga}uég%isnctlﬁncl ude
benzene, sphiectyihat adyevwhemtdndechmpmda |o¢5p Ihm@y Mnaprﬂfaxed anﬁmﬁhnmz(al e,

ot v oot Sl bt OB B BB 11
Maryl” I%&x}eﬁ@a ané{zihte &'rédilce@rﬂﬂ m&iﬁiﬂﬁ)& phﬁn&cologlbﬂfé%bﬂ\ﬁoukbb@d&'thﬁ e.g.

napht hal ene benzoxazo benzodi oxazol e,
results in the preventlon, alleviation or reduction of primary indications in a treated subject.

In another preferred embodiment, a pharmacological effect means that disorders or symptoms
of the primary indications of the subject being treated are prevented, alleviated, or reduced.
For example, a pharmacological effect would be one that results in the prevention or
reduction of primary indications in a treated subject.

[000175] With respect to the chemical compounds usetul in the present invention, the
following terms can be applicable: '

[000176] The term.“subsﬁtu{ed,” as used herein, means that any one or more hydrogens
on the designated atom is replaced with a selection from the indicated group, provided that
the deéignated atom's normal valency is not exceeded, and that the substitution results in a
stable compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are

replaced. Keto substituents are not present ot aromatic moieties. Ring double bonds, as used
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benzot hi azol e, benzoi m dazol e, benzot hi ophene, net hyl enedi oxyphenyl ,

-qui noli ne, 56 WD 2006/ 071960 PCTI |1JS20051047333 i soqui noline, napthridine,

i ndol e, benzofuran, purine, benzofuran, deazapurine, or indolizine. Those
aryl grwopsichasng heteroatons in the ring structurgcmmmﬂﬁy@@3£e referred to
as "aryl heterocycles", "heterocycles,” "heteroaryls" or "heteroaronmatics".
The ap, QR i€ dbAEMIGRS gRfareS: eRR o o cggt%npfm b tagqlg?m%iwons W th
such subsiltuents as descri bed above, ogen, ‘hydroxyl,

al koxyr NaNky| car bonyl oxy, arylearbonyloxy, alkoxycarbonyloxy,

arylo ony rbo | car bonyl. I 27 nocar banyl ,

ar al k@b ’}riocar yefsféﬁ‘t %?/f a e@ Fﬂéﬁoﬁ(&f;e iqbomfl?c “)gllgar bonyl
ar al ktﬂe(p@dfsbﬂmﬁnpom'ldk.emﬁo@as’ inclnyd thostﬁdtd:m@lia@r@g’the Bathe atamio@edebbRy| | '

al kyl t hi oear bonyl phosphat e, phosphonat o phOSphI nat o,, cyang@, amn no

(i ncl ddiergt BRSUEbETo BYdYa qfﬂewr%makwéw%ut BHIP.AROR%S Of and

al kyl g cg %Eﬁ}lﬁkﬂﬁde tAaYh Héhtefﬂﬂz?' tgag) cJ Mo 8 b C-14

aryl car am no, carbanoy ure | n i mi no, sulthydryl,

al kyl t(}ﬁ)lDb?S]ar y | Thei comptimids claschibzd hartie masfdiaffaasemmehact kwﬂt@ml(ﬁmmpqplnds sul f onat 0,

sulfa sul.fonam do. ni.tro, trifluoro t ano a2| het er ocycl yl ,
al kyl gf P reggnt syeulion copiamitis ar %@%&FS&‘S H%&?J?F gg‘%ﬂldg can al so be

f usedoptically hetBedr ickdicabingdy Gt isvellknbeh &k @@mlhbw 16 ipfeghSse opkitaly satige not
aromatic so as to forma rrultlcycl ic system(e.g , tetralin,

met hy FEEdTeN varsalyion of grpemaq fomss e yatieds omropgrally agtive sartisgen” ref ers
to fl Hfa Qalscﬂ)[ﬁggyo%egﬂnm@ﬁ flo E&% =N Goudef! Eﬂndp%@ﬁlg%%%ﬁ@go pgeneral Iy

refers rern al ogens are repglace ogen at ons.
[ 0001 pperit Eotha t:enpuumﬂs ﬂ:scmmddleram, raﬂqbalda suihtstables saabdrs am@gﬂtmphteﬂ iehar ged

001 %Pesbe A i g BB GERmE i EEshhe petentdt § WOREFE uent s ot her
t han lﬂWﬁﬁc@g@@desHmdlahamawg iRYAPAs @S ied HitkSoraérk Wi asgsfegitﬁtéd isBlnéAXYy groups,
halogen groups, . hydroxyl groups, aryl groups, etc 0194] As used herein,

‘car b&uys) &dl cpral @aﬂ%@%mq, EaCceIifyand Zeomelnsrgupet O%Wf ﬂamwtugwm e
mnoc}iﬁéﬂdi%d ﬂegé’ﬁmﬁech stérédbﬁ&ﬁistrg of is et s %ﬁ%@gg&%ﬁmﬁ% nyfjber of

car bons, e saturat e unsatu or aromatic. For

ex anptwtm@@oﬂshownnbdnsyn&e@ cnmpomﬁmb&dlso aoosidered teebermantef thelyresenor tricyclic
ring having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 carbon atons.
Exarrpf‘ggn *car bocycl es include, but are not limted to, cyclopropyl,

cycl o?mm] CYWh@xbh&ijﬁm&hble ¢ gl RpaRENE moty/BhOBR R any wﬁéuaﬂ:ﬁw

cycl ohept enyl, cycl ohe cycloheptenyl adamant yl , cl ooctyl,

cycl OW" 2 QrRnayB el ﬁdiqy ﬁ.ﬁgr,lpn af gagl pwpnceﬁﬁ@ﬁwendent of 1ts efinition 4t
every other occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R;
moieties, then the group may optionally be substituted with up to two R; moieties and R! at
each occurrence is selected independently from the definition of R;. Also, combinations of
substituents and/or variables are permissible, but only if sﬁch combinations result in stable
compounds.
[000180] - When a bond to a substituent is shown to cross a bond connecting two atoms
in a ring, then such substituent may be bonded to any atom in the ring. When a substituent is
listed without indicating the atom via which such substituent is bonded to the rest of the
bompound of a given formula, then stich substituent may be bonded via any atom in such
substituent. Combinations of substituents and/or variables are permissi‘ble, but only if such
combinations result in stable compounds. | '
[000181] Compounds of the present invention that contain nitrogens can be converted to
N-oxides by treatment with an oxidizing agent (e.g., 3-chloroperoxybenzoic acid (-CPBA)

and/or hydrogen peroxides) to afford other compounds of the present invention. Thus, all
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napht hyl , i ndanyl, adamantyl, and tetrahydronaphthyl. Bridged rings are also
included in the definition of carbocycle, including, for exanple,

[ 3.3.0] bi cycl ooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane, and
[2.2.2] bi cycl ooctane. A bridged ring occurs when one or nore carbon atons

| i nk t w0 20ed7aeiPacent carbon atons. Preferred bri dgasresesmagsor two car bon
57 WO 20061071960 PCTN520051047333 atoms- It is noted that a bridge always

COnVeéhbﬁfn%nﬂBEﬁﬁéﬂGthgehltﬁﬂtainm%:oﬁlﬁoﬁhd‘sYeﬁé écﬁhsirdbféﬂ W]Whﬂilllou@db ¥ R8lehdy Dridged,
the substituents recited for the rlng may al so present on the bridge.

Fus edar\destrgcwren@dﬁ@h@q bogih the campamiids § @nﬂyiS)Namle sipliwaﬁw@ (\ﬁlggh gte al so
i ncl th het |
) ek AR RL S AR, TSElord e Bl SARHEASs e L e oYl

whi cmdn@aaadwfaheeﬁeseuﬂménﬂmmdbe vt BN Bydr@eqebmmbxﬁmlmhb@n atons and
eroatons, e. 1 or 1-2 or 1-3 or 1-4 or. 1-5 or 1-6

one or more rin

het er GRS AEPLe; N%@B@ﬁa é?ﬁlPW%F%eéﬂeﬁaf%lrﬁYt%éda@% @hthe @ﬁ@ﬂ%atninﬁﬁblﬁﬁn ni t r ogen,

OXY geglyidiafg agaitfswh asph ePBXC Imps&wtﬁae%ﬁh%&nﬁs%&r&ﬁ&% Jlgye one or nore
et eroat ons be 1o

het er oat ons | ocated 1 n one ri ng, or t cated in nore
t han waelsp compideTidewhen allpged bya*abne}m:ﬁwtruﬂmeemaavmth@y coppoumdakl y be

e uitga b PR B e R s Bl ey B WhetkEI 88 ot 11

i s atfaebaituitdCas deuple; dilnd!, 0) bik@nyl] 09, Cirbodcle, 8r NYMhe@Hardds present if

needed to maintain the tri-valency of the nitrogen atonm). The nitrogen atom
may beetlrasle) deedve: unsubstituted (i. e., N or NR wherein It is H or

anot NjpaASt | (WRA un Ao AP LIRS mollhe sNEHGLAENEA b RO {FRleric gt T aChed O

its p group at any heteroatom or carbon atomt results=n a stable
st r ucteg: £C1.¢T ke netndion dymébant tor snngapate savhi rvedetreiteinihamypgdrs vedlestallt ut ed on

car bon, or ni t tQ |ft,eresltln co und iS..S e. A

ni t r ofERTE a?ﬁ%“%%t%@%ﬁ%ﬁ {ﬁi lfﬂgﬁﬁlll |2 g‘da g?ﬁljl%se‘ﬁlthiaz?il}s preferred
t hat wws, 1-8e1-501-a) 1-puUheres,ofs, S 4@@03 B-ABXB-4, B-4, BS, alibs-61cOGYRd. € exceeds 1,

then these heteroatonms are not adj acent to one_another. Bri dged rings are

al so [09C1%ed s usse eyt vAleilois L ndﬁ’ét“é%@ﬁéb@thbﬁﬁ%h‘?flﬁ@& Fighgclsée ur s when
ONE 0L ali r)@}aﬂgﬁy%bca?boggg?lpg’hawn ﬂ{esf!c & B o5 d.:'1 GhE Mo car bon or

: nltrogen ato erre ges -inc ut are not mted to, one
car boexaatpdenCitsvabiot mriblendedtio mslude ﬂi, Gz,t&go@e,r(lsamfﬂs sl grovipsr Egmplas onms, and a

car bon- 'tro roup. not a a bridge aI ts a
monocYei . ?Wf?%otmfe@tqsm? S R FRTABY OB AgBEL ¢ he _
subst { boNhpehi9t Islp%ﬁkyf Qhd S BExy1! FAGy BV Rdr SR URRS B Z?Bﬁ psQRatthge bridge. Spiro

and fused rings are also included. [ 000196] As us herein, the term
" ar onexygen, h@ﬁr@ﬁ@c@atﬂlw Rbesphaeoue piomsyeriadig onetos misehydsocathaarbagkbonabl e 5, 6,

or 7- RBRCLSHs. TRNRENS ohbo@meRts O Sl i BANBY trindhEh SAEHE s Likg o7 7 8

fewer carbon atoms in its backbone (e.g., C;-Cs for straight chain, Cs-Cg for branched chain),

and more preferably four or fewer. Likewise, preferred cycloalkyls have from three to eight
carbon atoms in their ring strocture, and more preferably have five or six carbons in the ring
structure. ' | _

[000184] Unless the number of carbons is othenwise specified, “lower alkyl” includes an
alkyl group, as defined above, but having from one to ten, more preferably from one o six,
carbon atoms in iis backbone structure. “Lower alkenyl” and “lower alkynjxl” have chain
lengths of, for example, 2-5 carbon atoms.

[0001 85] The term “alky}” also includes both “unsubstituted alkyls” and “substituted
alkyls”, the latter of which refers to alkyl moieties having substituents replacing a hydrogen
on one or more carbons of the hydrocarbon backbone. Such substituents can include, for

example, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
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LI

9, 10, 11, or 12-nenbered bicyclic aromatic heterocyclic ring which consists
of carbon atons and one or nore heteroatons, e.g., 1 or 1-2 or 1-3 or 1-4
or 1-5 or 1-6 heteroatons, independently selected fromthe group consisting
of nitrAYeReeA¥NIeEN, and sulfur. In the case of bigyclic heterocycllc
aronatlc rlngs onIy one of the two rings needs to %%’Q§BﬁﬁF (e g.,

can AOSTERNERS b gl TR R TRy o) g, The |

nitr Q@@ﬂy@mﬁymmmaﬁu@;stﬂkﬂﬁﬂﬂo@drboﬂgmwﬁﬂmhmb@db&iﬂ e., Nor NR wherein R
is H @g@ot her substltgent as defined). The nitrogen, 58 VO 20061071960

PCT/ sghosdplkonyh pherphate. Hh@ﬂ&lp@%tw#@mm%ﬁw@nm (welvdiogdi zed (i .
O%gg,qlan% ) t total nunber of S

and tornsglmnaut{ ar o@ralt%uln?:n et eragg?l&aé]ldls nofJl 2%?’1}1% 1. [000197]

Exanyinskidofz alﬂeftl@rbmykatrelm arybdattoeylatninto, sarbamajt] ahcﬂ meickﬂ, armodinadmink, ny| |

azocin b I,m dazgol yl... benzof uranyl zotbi.of uranyl ; . .benzot hi ophenyl ,

benzos%ﬁi}%“f}r gﬂ}ﬁﬂ’éﬁfﬁé@%ﬂ IﬂPﬁWebOXB%%Z f‘ﬂ%&éfb??@] ﬂ%@ﬂzs[uﬁoga%,' Sﬁﬂfb ﬂéﬂzt etrazol yl ,

benzisgmxa#aly nitro, laeﬂaﬁr@@émﬁaa}@hulmdbemerm}dna Qliltylathl, of & Dedeid/dr, 4aH

car bazol yl , carbollnyl chr orran c ronenyl C|nnoI|nyI

decaHypirematisi meisly. Cyrlogiiyis cap ge they swbstiyiEd, .2, with the substituents
di h 3- ” I l'i di nyl
i m égdfg‘{duhﬁé cgPel %B]d%g%’ aﬁi’igﬁf% 1 fﬂ% e%n%r?ﬁapﬁ' &ﬁ)%ﬂgg*ll nylad;ﬁl ndol IyZI nyl ,
I ndol{gle, pBeb&yilmeiher;(be;nzthtl noyl, i sobenzof uranyl, . i sochromanyl
| soi |, nQI| I soi nd |so U|noI|n I'sot iazonI,
i sox@@@d 3 edi %f) a%cﬁ%%b Sanﬁ'{i% 5?’%‘?95
oct a éﬂb%ﬂﬂ;ﬁhﬁi@h ltcnﬂ&ls alk?Pé@@éoﬁié@cl move,l buzﬂ{at OB ataeésy bneldo%bfé%ﬁ@dl azol yl,
- oxadi azol y oxadi azol oxazol-idi nyl , oxazol yl, oxindolyl,

pyr| il iexgpnple, ﬁh@'ﬁﬁﬁt ﬂllkm}’éillﬁ?lrldes SE ﬁqahamq}quﬁygrou {S‘afl’h@m’l phenot hi azi nyl ,
h |,
P poraghsh Yhiga L SAGE Bens PR E bR, nonh R REITY braaBi RS T
pyr aéﬂﬂﬂaﬂlﬂ ngWSazs&loaaﬂ«enyﬂ (e. gpﬂh?zht)l gmyﬂps (pyr asmdﬂprd»penply cx’ogrqmmwl iyl
ri z0 ri doi nri dazol e ri yri
pgrl n‘iyﬂfﬁ%en%p?‘ﬁ{?ﬁe HPﬂy‘fYc tre’tlﬂ}’l a’i‘%—?‘b’ﬁ 5?%68%&1?4@%’9’ gfp OURFei nazol i nyl,
qui NoAnidrRyloallyilor 4yd10kdng i ﬂiﬁbbtltuﬁ&' ﬂk@%ﬁ'gkdil‘xﬁh T%ﬂﬂ%lkéﬂy[’yﬁmher

t et rahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
t et r azgiRgas alkspylgrours, which ke pgygenmirogen, sulfuser hosphprousaioms- t hi adi azol yl

1, 2, 4 th [ ¥l , thienyl,

t hi eﬁo{)lﬁ ﬁgbﬁz{ﬁ]ﬁ{&g inooxa%a@?%&féﬁ%ﬂesh%ﬁ glg%l:{l&?ﬂé{duﬁmtgpheny gl‘ujc triazinyl,
1,2, &hahrqrépmblydd,chfuﬁ aﬂeenyll gmq:ﬁ;als sixlor Zevier toribag elogls m;tsbabkbmnea(zgmyl , and

want benyl o LOOGI9RL" A e LRSI SRust P RRANSS AR PLSS: hliFlmEON 81 1 e

aryl
from three to eight carbon atoms in their ring structure, and more preferably have five or six

carbons in the ring structure. The term “Cy~Cq” includes alkenyl groups containing two to six
carbon atoms. The term “C3-Cg” includes alkenyl groups containing three to six carbon
atoms.

- [000187] The term “alkenyl” also includes both “unsubstituted alkenyls” and
“substituted alkenyls”, the latter of whic}i refers to alkenyl moieties héving substituents
replacing a hydrogen on one or more hydrocarbon backbone carbon atoms. Such substituents
can include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonjl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato,
cyano, amino (including alkylamino, dialkylamino, arylamino, diarylamino, and

alkylarylamino), acylamino (including alkylcarbonylammo, arylcarbonylammo carbamoyl
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(CH3CO ) or a carbonyl group. "Substituted aryl" includes acyl groups where
one or nore of the hydrogen atons are replaced by for exanple, alkyl
groups, al kynyl groups, halogens, hydroxyl, alKkylcarbonyloxy,

aryl canpepwbmiyso ai coxycar bonyl oxy, aryl oxycarbonyl gxy, 520@4%§yl ate,
al kyl car bonyl aryl carbonyl, all coxycarbonyl, am nocar ony

al kyl I n I bi o 9Ryl, al koxyl,
phospha %ﬂ{sa%LbugIlg,Shp 0s Ih%@@g%@m‘%ﬂﬁéﬁ&%m%% ,dlshg al kyl am no,

di al kqlkjdmlﬁmfl mfyﬂleamnsniﬁamojd,i mﬁyshamiﬂu,ontr@,ndﬂedrkmbmyybmbmido, acyl am no

(i ncludin a | ami no, ear bonyl.am no, carbanoyl and ureido),
ani di g %ﬁﬁ’b‘rd’%{ Z% HVé‘r I’m&éﬁ?{ . 360111 ;ﬂ\‘/'i’lFﬁyo t hi ocar boxyl ate, sul fates,
al kyl mobfgspy m}:ﬂ PrathChudes whd-ARuY alishatié £flogPhd #10engB0 20061071960.
PCT/ 2005?047333 '[9I‘I fl uor onet hyl cﬁiaanogﬁgggl do gﬁet er ocg?/g?nyl al kyl aryl ,

or arpiblestibsitiionfiethe ﬁ&dIsaImnb@d abmieeblgt whichoonag] atlexsingritiplobosdhc| udes

t F le,
et LT btRE S Sl RO BEYoae B chiin AROHAL s B SRR SHOBBL Cor1 < ane o
urei dhlltgﬁd),lgﬁﬂtynflgmﬁﬂ] heépiymg lottynyicheidast, denjfpgwlﬂamaadchmm aﬁkym with an aryl
o1 oupESHRCRY tbﬂsxfﬁ%eapléaﬁé’p‘éf?%ﬁmwﬂ ool oy Weerm omet; O !
"Al koﬁﬁ‘lﬁéﬂiﬂéludes afdykyll V%flsaﬁafa %/bxyg%ﬁquu&ébhoﬁiﬁapwﬁo@ﬁomds%nﬁde al kyl groups,

as descri bed above, her i ncl ude oxygen, nitrogen or sulfur atons

repl axeplagingrec @z;morndwémha,tb@mb@km cprhokh dnectan Emiht)@mn@ a?f{ght Oxygeln )
t 0202 {
subst g S aiteed frefs 2o o8 by o vt lot Rl s BigrtBie Bliups T "

‘coval ept Yorlsiraigadthbia, @ﬁC@foy@famclaa‘dmmE(Bﬁmb@s“@}caI ikeludes alkiyayps (or al koxyl -

radi cal s) incluyde nethoxy, ethoxy, I sopr.opyl gxy ropoxy, butoxy, and
pent ofiPR SsEIngtyodp pELarhon aippast jThg tem &Ip CBIdg ﬁ‘g‘ﬂi‘%&%% hal ogenat ed

al | co&ﬁtgﬁggg&cetogmaﬁoggﬁznsgroups can be substltut ed with groups such as
al ken , 0 h drox{%rﬁ alkylcaxbonyloxy, aryl car bonyl oxy,
al koxﬁl@ﬁl%ﬂnyl Mterar‘iﬂaomy]éabbmm poth “sayubgityted elsynds kapidcar bonyl |

o 1) TR RAR BRSRREY R RE N SRR o
phos pfuplmahng 2 hgh@nen orbdhe D n(dl @hydidctaﬁgmadakwowbmon atomb | Syhasabstiyentgsr yI ami no,

di aryl am nd al I ryl am no), | am (in g al kyl car bonyl anni ao,
aryl c%ﬁawea T EOT0R S UP% ai?ﬁeﬁ?sﬁ% l?h sul t hydryl ,

al kyl ﬁlﬂylearb&{ﬂéﬁy?éﬁlcarbonyloxy, a]koxycarbonyloxy, aryloxycarbonyloxy, carbox}flate,
alkylearbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,

dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phogphonato, phosphinato,
cyano, amino (including alkylamino, dialkylamino, arylamino, diarylamino, and

. alkylarylamino), acylamino {including alkylecarbonylamino, arylearbonylamine, carbamoyl
and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, Ihiocarboxylate, sulfates,
alkylsulfinyl, sulfonato, sulfamoyl, sutfonamido, nitre, triflnoromethyl, cyano, azido,
heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.
[000190] “Aryl” includes groups with aromaticity, including 5- and 6-membered
“uncorgugﬁted”, or single-ring, aromatic groups that may include from zero to foﬁr
heteroatoms, as well as “conjugated”, or multicyclic, systems with at least one aromatic ring.
Examples of aryl groups include benzene, phenyl, pyrrole, furan, thiophene, thiazole,
isothiazole, imidazole, triazole, tetrazole, pyrazole, oxazole, isooxazole, pyridine, pyrazine,
pyridazine, and pyrimidine, and the like, Furthermore, the term “aryl” inclu&es multicyclic
aryl groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole,

benzothiazole, benzoimidazole, benzothiophene, methylenedioxyphenyl, qumohne
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t hi ocar boxyl ate, sul fates, alkylsulfinyl, sulfonato, sulfanmoyl, sulfonam do,
nitro, trifluoronethyl, cyan, azido, heterocyclyl, alkylaryl, or an-
aromatic or heteroaromatic noieties. Exanples of hal ogen substituted al koxy
groups woeldewsout are not limted to, fluoronet hpxygsiidmpsonmet hoxy,
trifluoromethoxy, chloronethoxy, dichloronethoxy, and trichloronethoxy.

[ 000 : t 1R " or "t hi oxys.Jj.nel. . cohpounds and
noi et2l ?gimg{?/\ﬁf’crﬁﬁcﬂgﬁ{ngi ]%&%é’(% gﬁ%&g%r a@’gﬁﬁégtbgﬁﬂvfﬁ gﬁ dgﬁfg%ﬁﬁggggln%%e'a sul fur

at om THd30 630 dlovihimvirgrintetetidiey ih theihgidasteonpyp alsc be eaferrmlitetas €gymhi ch cont ai n
an oxygen onded to twq, di fferent carbon atans, het er.oat ons. For exanpl e,
t he t'&tPPH Sudgitem“ tl??oxg‘ﬁﬁeﬁwﬁs Vil effeoaportages o%ii‘ﬁ AOMANC TG CRLBG/| | or

al | cyguphtittie dPorRQ¥ aloRdiiny pRanRke dih Qua subSi @R asale@iNbell bbdvel & fepval ent 1y
bonded to anot her al kyl group. 60 WD 2006/ 071960 PCTI US20051047333 [0002051
The t@emplebilegen, hmm&eagk@anqébﬂmbo@ha:ymw@nbe@ylm, elkosmartwnplozy.car bon or

a het X | ' . rbon of a

car by R BIHRG, G A BURT MR b e S BB RVE 1 8

met hoadm@idgﬁmdlarboeyhaﬂkylﬁamb?gye}rylca?aﬁmmmﬁwbmmﬂl | ,,aﬂtml viexpomylpony! , def .
ent oxycar nyl, etc. The a ., al Ke ) r a roups are as define
gboveél\é??a@er%@%‘jh aPHROeERaRY L £y P%IPMYE%EW & RUGHIGBHAPISARI R ot | o5 whi ch
cont aipng, ﬁ:ﬂﬁiﬂﬁdu[ﬁﬁgﬂkﬁ%ﬂﬁggﬁﬁtgﬂﬁﬁmﬁ i BHRB] dis R, @hd het er oat ons.

Exanpl’es 'of thioethefs inclu ut are” not 1inted to al kthioal kyls,

al kt hallsgbkdamgine), acyirdnind kintlidiag kikpliphbonyitreinp carphcachbitlfrhing] deythagtoyl i ncl ude

conpounds wdh_an al kyl, kenyl r. al kynyl,.gro nd to a sulfur atom

whi ch?f s“fe’g%ﬂtqa@l ® nF’aﬁ“f‘%l}‘ffy%?16%18@0%‘51%‘#”3?“?‘%‘8’%%@?% kt hi oal kenyl s"

and ahlkylsnlGalksuiohad, suthabyl aulfoagmidolultds, tflusomethyE syadeiAdd) an al kyl ,

al kenyl, or _al kynyl group is _bonded to a,sulfur atom which is covalently

bonde t%racwlaql%glﬁw OpabgpafioeoEreaanatic Beighy: Kyrdl gRyps SR 2lspPer oxyl

inclu ket Dz ana 5 O "y o/ b “pol ycyclic
g.\@éd ?&re I%Letﬂg&l With Hhv\%@%c GHherocyitic ringO YRR 3le ndP oty saly hs ﬁokyﬁﬂé R

radic stot r more c¢yclic fings (e.g., cycloa ,
cycl omukiepsiicssystemdk. gatdtghy. regthdenedioxaphebpl). het er ocycl yl's) in which two or

nor e ns afe ¢ n 1,0, two ..adj oi ni riAgs. Rin t hat are,joi ned

t hr ougﬁﬁﬁm- adj %‘éﬁqgﬁle%{no&al & ﬁ%b%d T&gﬁﬁi‘%’g‘g‘%{“ ‘5{‘:‘?{83 TORSH 6?ddr he rings of
t he pThyewe ! perbidbydatiedUlibiallyiefers'é & hoidehersinhditliyitigaisarageptiestr i bed above,
as for exanpl e, hal ogen, hydroxyl, alkylcarbonyl oxy, arylcarbonyl oxy,

al kox?%la%lﬁ%ﬁ’i‘ﬂt%&%r, aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,

al koxgﬁ@g;ﬂ@gnyl ,“c%uh?éhaim 8 Q6D P dsent Ay AT RF BLRORbecies such as

al ken ocar bony
chloride, bromide, hydroxide, acetate, and sulfate.

[000193] The term “non-hydrogen substituent” refers to substituents other than
hydrogen. Non-limiting examples include alkyl groups, alkoxy groups, halogen groups,
hydroxyl groups, aryl groups, etc.

[000194] As used herein, “carbocycle” or “carbocyclic ring” is intended to mean any
stable monocyelic, bicyciic, or tricyclic ring having the specified number of carbons, any of
which may be saturated, unsaturated, or arpmatic. For example a Cs.14 carboeycle is intended
o mean a mono-, bi-, or tricyclic ting having 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 carbon
atoms. Examples of carbocycles include, but are not limited to, cyclopropyl, cycldbutyl, |
cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl,
cycloheptenyl, adamantyl, cyclooctyl, cyclooctenyl, cyclooctadienyl, fluorenyl, phenyl,
naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. Bridged rings are also included in the -
definition of carbocycle, including, for example, [3.3.0]bicyclooctane, [4.3.0]bicyclononane,
[4.4.0]bicyclode¢ane, and [2.2.2]bicyclooctane. A bridged ring occurs when one or more

carbon atoms link two nou-adjacent carbon atoms. Preferred bridges are one or two carbon
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al kyl carbonyl , aryl carbonyl, aral kyl carbonyl, al kenyl carbonyl,

am nocar bonyl, al kyl t hi ocarbonyl, al koxyl, phosphate, phosphonat o,
phosphi nat o, cyano, am no (including alkylam no, dialkylam no, acylam no,
di aryl g al kyl aryl am no), acylamno (inclugi r bonyl am no,
aryl car o%@ﬁgﬂgﬁo, car banoyl and urei do), am dino, ﬁgﬂﬁ%ﬁkhébg$hydryl,

al kylthi o, arylthio, .thi ocarboxylate, sulfates, alky|sulfnyl, | f onat o,

sul f affBpe- 1t “F@hgﬁ“ﬁggeﬁﬁFW6?%??ﬁ??Hﬁ?ﬁﬁ%ﬁ%??gH@?%H@?g&Q%&bﬁﬁﬁﬁkerocyclyI;
al | cyh rin@)skiridaédy khe s@bstitentsHE Q¥ EGhOFind 1Bk 8 bIREHE PRELE o ee@irdge [ 000209]  An
"anionic _group,” as used herein, refers to a group that is negatively

char gBeeaie phyaphidybgiddeirabyironmbilidy avddpia risgs @ gisoinstrdedic| ude car boxyl at e,
sul fa | fon 1 f i e f te,« boy] - :

phos'pt@%t , ph%%gsﬁcll lr%%l#]{"enf ﬂhg?énp (I)lgp Yo g?h&ogl%%&{)c?a%f %énlgﬁggér@lm}g%agi val ent s

- t her eafy, stabflennohdcyclid, biegelicy ad teioydit rivk vindlon sahngted msaiarated, ot apgede t o 1 ncl ude
bi oi sost eres, e.a%. ., _bi oi sgst eres of,a . carboxyl ate grﬁgzo. Bj oi ggst eres
enconPUsCTREFT CaFRORIEAN gnR PP MEICIERAATEY, &80 d BAd Hoh BT HESF cal

bi oi s stRnerh@Giiiab eidependeh®s fllild Fth poffsifealr ptksost eres are
B P W e S k- e ofgarl?inf:dgesf WO 2006/ 071960
PCTI Us20s/204 7888- Advievelis or tricyelicietegomveksingpy Lane omy ergnove hpistoatomsadeni ¢ Press,
I nc.: nqDi | ' , :23) . | cul ar referred anionic
grou plﬂ?“gle%gc(glrggi@%y adf1 éehet?é%g%i Gt 9 {%ﬁ 1‘?‘%@@ S nt?%{s%dg Cies (;[I éjf\é i“g‘?n",ge? he

st r uchuil @lfuf ksteruiame fnay bpticalip be bgdized (ies @nH6 and SEOY, ehére psoher 2)f or

convenience_in sone cases, .but the present inyention, includes all isoners
such dSegaEER é@ﬂ‘?é‘@ﬁ’@@‘? “b%? Fear i %@%N g RS dtenshding oRsyhathst PY cal car bon,
St er eQhSPRBftached ﬁi&:iﬂjﬁ%[e k%ﬁ&'iﬂﬂﬂ@ﬁlég bgeé,‘gg:l g_@ﬁ%‘ifr?s%ﬁtr HRddERd Haipad: an isoner:

mxture and is not [imted to t i ption’of the formula for
conv ethiednoelenenef thegitrbgenaatymbo niheafitragsn atom way be srbgtituted or ufifybstified e, an

2TV AR R RSP RS MBIRRE b ik, TRLReH R Rl ' Y
conpobagiached totildGendaheGom atiany Gekioaton 6 daffonlatom thatkebulistihewabled i ncl udes any

one. In additjon, a crystal_  pglynorphi smmy be present but i s not
limit ﬁ?fgs,furﬁuﬂ TREYS ?%Igsrdﬁﬁ?ﬁpbﬁéymﬁ@ RTHeA wheHtuigd o F%FE?%W ¥H m mi xtiu-e, or

an anbydbida, rif{d%)é%saﬁnﬁg chpbBRls stile CAIiRTheAR ﬁ@ﬁ%&k@y&@fnﬁ?hi s produced by

degradation o present conpound in vivo Is included in e scope of the

pr esenptidnallphe wternizab dpE vheftwrabharilemthaioiah sumbened Srmdd O dtems hethe | dent i cal
mol ecular formulae byt .that differ _in the natur r 4 hensaquence of bondi ng
of ¢ nirirogy g SRR 1 iten shelertrinunh piehet At efs ool BRI e o Fhae
di f f earelafsotifguded iR i@ lednition bf idkebdychl QUbridded $ingoecas Rhéresd¥Rel more

atoms (i.e., C, O, N, or 8) link two non-adjacent carbon or nitrogen atoms. Preferred bridges

include, but are not limited 1o, one carbon atom, two carbon atoms, one nifrogen atom, two
nitrogen atoms, and a carbon-nitrogen group. It is noted that a bridge always converis a
monocyclic ting into a tricyclic ring. When a ring is bridged, the substituents recited for the
ring may also be present on the bridge. Spiro and fused rings are also included.
[000196] Asused herein, the term “aromatic heterocycle” or “heteroaryl” is intended to
mean a stable 5, 6, or 7-membered monocyclic or bicyclic aromatic heterocyclic ring or 7, 8,
9,10, 11, or 12-membered bicyclic aromatic heterocyclic ring which consists of carbon atoms
- and one or more heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, '
independently selected from the group consisting of nitrogen, oxygen, and sulfur. In the case
of bicyclic heterdcyclic aromatic rings, only one of the two rings needs to be aromatic (e.q.,
2,3-dihydroi1idole), though both may be (e.g,, quinoline). Thé second ring can also be fused
or bridged as defined above for heterocycles. The nitrogen atom may be substituted or

unsubstituted (i. . , N or NR wherein R is H or another substituent, as defined). The nitrogen
: ' ' 58



"stereoi soners". Stereoisoners that are not mrror inmages of one another are
termed "diastereoisoners”, and stereoisoners that are non-superinposable
mrror images are termed "enantioners”, or sonetines optical isomers. A
car bon yas sy pan@ed to four nonidentical substitue | g a "chiral
center". 1000212] "Chiral isonmer" neans a comoundnﬁwﬁlkﬁgﬁsﬁ%@ t one chiral
cente | s | Lc I Oof \PRPOSI hirality. a% may exi st
eit heéﬂ-dass an ?erl{z’l Vi %ﬁ%?%ﬁnogjﬁﬁ§ (l%?’r%}fﬁ%?&z‘ae‘él\g %a%i t&?%ﬁ’bwﬁegrﬁgntli rs. A '
m Xt ultés tobahaicd g totd nainbanefSnd Mhtoms i the divadatie hawtdcoste s ot mogs N8 of
opposglte chirality is termed a "racem c m xture". A conpound that has nore
than U8hL chiral center has 2"enantiomeric pairs, where n is the nunber of

chi 1 afo0GEIM €T S ExaPRBEACS o dd R, bRk R Bnll R lacS@&RYICLoBRYL, €Xi St as

either an individual diastereomer or as a mxture of diastereoners, terned

a " di beveisrideebili enzafianylebenzothinfuremd, henrotbiopkaayl, benzokszoplesent, a
st er epj . a | h te configuration (R or S) of
t hat 8%”%%%%*5@&%%?%‘%@%@% %’éeﬁ%%%ﬁff%e er §azt°§f 1’t he arrangenent in

s pacebaizisbthazslyh dtn-dmeiatdinyh cirbetot, 4:07-tdieazolyl, catbolieyl] @komai®, substituents
attached to_the ghi E&I center under consiﬁS{i tion are ranked in accordance
with ergmendoipedaylrigeahygio nyh, A& -8 %19y, (Calmet al, Angew.
Chem g; FrolEALAH BB Bkt 2ilazdE ; svfingew. Chem 1966,
78, 4%?‘!%2 U s 7;%%’%“13@ 7 820, Skl Shid °11“X1§o| d, J Cheri?.
Soc 1@sdazolybridbmdazdddi2ndaaiyi, adoliyl, ndslipeyi, euiolyy, 31DB@plyl, 25atiBdyl, Cahn, J.,

Chem . Educ. . 196 1,.116).. .[000213] ."Geonetr.i ¢ .lsoner.s". neans the
di ast SE@W’&EP éH%a??ﬁe‘F‘?’l"g"%%éfﬁé%?@@gf%’qﬁﬁ?lﬂ@%ﬂzﬁ%‘%}?%{w n about doubl e
bondsisofhiess1, ¢RR44ol) ratth@esediixgplitink f, @logptoliaylehphthytitigyl, names by the
prefixes cis and trans, or Z an ich indicate that the groups are on

d E, Wwh |
the sasgvgroisogpinglinsloxedigeolyl L.2Reoxadiarly, bersadiazeld. feideifezalgkor ding t o
t he - «IP Q4L {J—'Ilﬁgl ;dFiﬁch the gt ures and ot her
corrpgﬁ’ﬁgrs&é?fsa%ﬂglég%zi n tﬂi %&g%lg{, ?ggta ‘i;lgl]r’lp i'ncl ude hg%mﬂgt ropic i soners
t her eplienasttholiopl, phenszinyy whenathmziayl, phenoséthinyk pharosanmyl, phthaldzinyh t he at ons of
two isoners pLe arr an ed. di flfgrent.lg in.seoac LGALLopi c ispners .owe their
exi st EREE Y5 P et PEvridenys Fafnesioni BAOH mridim s st PRStdt i on of | ar ge
gr oupgyrakigy pyaf@itiny g lpylaesithyl, pPteslyB binadiztnyl, poABsEatilfipgaddiidgelel as a

m xture, however as a result of recent advances in_ chromatography
t echnpPyifethiazole, pyadind pyridyl Byppidngg, %ﬁﬁ@ﬁybpm%mséﬁ-ﬁmwm Bpi ¢ i somers
| 0 selantsofaRCRuind 90 3R]y R iFox AnYS bRt RlATRE P droRliranydO! Y1TOr phs” or
"crys%laf1 fog%rqﬁs@mrlreags @ystal s_tqr ug}t{u%shlalnuw&ii ch a (_:om?ouzrllnc?@’(or salt or
sol vategalierisminotioyl, ehghsidatduinobnylntettatofdy @hktl ,2,5-thiadiazinyl, 1,2,3-

thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl,

thienyl, thienothiazolyl, thienooxazolyl, thienoimidazdlyl, thiophenyl, friazinyl, 1,2,3-

triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

[000198] “Acyl” includes compounds and moieties that contain the acyl radical
(CchO-) or a carbonyl group. “Substituted acyl” includes acyl groups where one or more of
the hydrogen atoms are replaced by for example, alkyl groups, alkynyl groups, halogens,
hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, arylcarbonyl, atkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylihiocarbonyl, alkoxyl, phosphate,
phosphonato, phosphinato, ¢yano, amino (including alkylamino, dialkylamine, axjrlamino,
diarylamino, and alkylarylamino), acylamino (inciuding alkylcarbonylamino,
aryléarbonylamino, carbamoy! and ureidb), amidino, imino, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,
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crystal packing arrangenents, all of which have the sane el enental
conposition. Different crystal forns usually have different X-ray
diffraction patterns, infrared spectral, nelting points, density hardness,

cryst akyg hpapgnoiPt i cal and el ectrical properties, Si"g'{t}g#igé%““?%gp solubility.

Recrystalli1zation solvent, rate of crystallization, erature, and

ot her . t cause crystal. farmto dom nate. Crystal pol ynorphs of
t he c@n%%&r?%@égﬁ% & p(r”eh%{é]:r?oecad@ a@?’k??ﬁa?rlapza nil%%ﬁ 06%%81%05%%?&%18,, ent

condi bferys. [ 000216] Additionally, the conpounds of the present invention,
for e , the salts, aof he conpounds, can exist jn pither hydrated or
iy AREPEHT ¢ he ke R dustudes PGS Sos! FPBLeRS BONER [ 8 BHe ol ecul es.
Nonl i Botip.MBore% ARl Sie Rim Y@L BfkylcdbbHASMinsDAORYSoANIESinodiy M es. etc.

Nonl i m ti n_g exanpl es of solvates. include ethanol solvates, acetone
sol vasmskireigp group9002171 " Sol vat es" means sol vent addition forns that contain

ei the rchiq Le or st.ol chi tri ts,of solvent. Sone
conpoLOr?g%&Have 2}%{) lnglecﬁlgfls '%bo 0rugpS ?Iafr‘gﬁeghfs Vﬁn%ﬁaag%yﬂgf Pgtelgfmgbq%\(}ent nol ecul es
i Nt hgwoktyisdual kd fearbelyl grogp aELamplOst sk gidngs Bckdt yednglcatboxi,he solvent is

wat er thg}yiol vate forned is a hydrate, when the solvent is al cohol, the
sol vaPPhtipbeaRxy €can al cohol ate. Hydrates are formed by the combination of

one Ofoofs1§ m!-aGil leglf” “ABfGhnBAIkA” %Ha“tﬂifoaﬂczﬁ'ag%? &élﬂ&@élk&lggerélﬁ\(ﬁigscr‘ the

8.
water retarns its ul ar 'state as H20, suc mbi nat 1 on “able to
f or m endesaibedubevehyhichothes Bicide 20ABN0ATHR0 PSIFWSRAGELAANABESBne §r000218]

"Taut oner.s". refer compounds whose structures differ narkedly in
ar + anGOTUNErtsAgn BriBof R Ao 2e ) §Fou B0 RSl PP By |1 byi um 1t i s
to be[0oogder st ooThe tiatallomiyp ormticoxof ifrides kabstituielandemsippiitetcadligs dif ferent

tautoners. It should al so be understood that when conpounds have tautoneric
f or s alkamyl, and glkyndareups spvatently dnked e snonyees algse Hrammles afisloxkope of the

i nvent, ' i (o) I t aut oner
tor m PRy SR ERok SR Bl ool RO AP BRBD RronBlS, iRy SR, [ 2L

t.?ut ﬁpmtcbw growps) Emmlpl!as aﬁsabﬁitgtgd t;llgme_r#]teupstinclb@ fm&aganqiia&slkokyégrmhpsg the s ?Opﬁ
of t resent invention... e ,conpou sglts and prodrugs of the
prese FQ?IEW@PW c&%he %LQ)FEEH{I H”%s%%}‘gf’gﬁfm}{ %?%ﬁ%f %&‘Wy ’rlf?i‘fgefl’ncl udi ng the enol
and i pjdresxificdtiplceaihyioks, dfﬁlbﬂb@:ﬂdm@@alﬁbmaibaﬁﬁbxﬁ_ﬁ@rlﬁ@@ﬂ%ﬁﬁl@xﬁ soners and

m xtures theregf. Al such tautomeric forns are included within the scope
of t heatpredin alkylrderylorylordbonynelkexysaberyl camimpsarhpngl of a tautoneric set in

501 U bbb, kiRt bt AN LTS, AEGHRFhBGhES; Even though one

tauto
phosphonato, phosphinato, cyano, amino (including alkylamino, dialkylamino, arylamino,

diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylérnino, carbamoy! and ureido), amidino, imino, sutthydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,
trifluoromethyl, cyano, azido, heterocyelyl, alkylaryl, or an aromatic or heteroaromatic
moieties. Examples of halogen substituted alkoxy groups include, but are not limited to,

| ﬂuoroniethoxy, difluoromethoxy, triffuoromethoxy, chloromethoxy, dichloromethoxy, and
trichloromethoxy.

1000203] The term “ﬁﬁocarbonyl” or “thiocarboxy” includes compounds and moieties
which contain a carbon connected with a double bond to a sulfur atom.

- [000204] The term “ether” includes compounds or moieties which contain an oxygen
bonded to two different carbon atoms or heteroatoms. For example, the term includes
“alkoxyalkyl” which refers to an alkyl, alkenyl, or alkyﬁyl group covalently bonded to an
oxygen atom which is covalently bonded to another alkyl group. -
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be described, the present invention includes all tautomers of the present
conpounds [0002211 A tautoner is one of two or nore structural isoners that
exist in equilibrium and are readily converted fromone isoneric formto
another. This reaction results in the formal mgration of a hydrogen atom
acconpaWPamesyiost swit ch of adjacent conjugated doubberyBaagssssdzsn sol utions
where tautonerization is possible, a chemcal equilibriumof the tautoners

Wi |1 [beoaospchedhe ThQ “xae tndlgek Qorﬁﬁoﬁbﬁaﬂtﬁﬁéﬁﬂﬁrﬁm%&ﬁ%agﬁb%Mﬁr al
factors, 1ncluding tenperature, solvent, and pH The concept of tautoners

t hat adrierpaipebewl e nn iygensom whishdnkanded o the garb@fl el qaéwwlamwmer i sm
[ 000 'ﬁ%]terg «dsf3f> M@ﬁaﬁ%ﬁi@é ol @@H%@dﬁ% h?e‘&lo%l@a&bo%{yfaﬁl%§g tW‘-” are

conmon observe 0-en oneri'sm a’si milFt’aneo t of
el ectprqmyaﬂhblﬁl iyt pgeronat, @amtommbbsyl &e.nFheskylnalkai, mrm]idyﬁyh i s exhibited

by gl uco s as a result of the aldehyde group (-CHO in a sugar
chai rgrﬂ‘iﬂséﬁetﬁséieﬁ’é‘g%%oﬁ% with one of the hydroxy groups (-OH) in the sane

nol equb®@ o6 91 IRe kdrmif¥EhdrT inclidBOcontRRAAY antl S dRttick QPR tafpd iRl | zat i ons
are catal yzed by: Base: 1. deprotonation; 2. formation of a delocalized

ani orfiqre bgadegdrio Byrodiffersnt caghongsy Seloreatonsn Exempled pf thigethers m@gder, pwiraref t he

depr A HEE o At Anaihiceans B IR GRAR HEIGREIEROEAY OO0
P ‘“%T‘Sm%”‘é"ih?gﬂ‘?’?’ggﬂf“ﬁ bﬁmm“ﬂﬁmﬁ?ﬁmﬁam Cinthe
nucl e@&ﬁ%‘g a&@ﬁﬁiﬁfgﬁp gwyﬁflﬁéi‘e%mélﬁbé@@ ’eé%{*ﬁé%l ai%‘ﬁ% g%‘%%‘ﬂ enal ni ne -

%la][n G@%pgﬂ&@kﬁﬁeﬁeé‘%&@& m@aﬁiﬂ\@ﬂéﬁlg@%ﬁ%ﬁl@ ﬁfgg Léﬁ%@&ﬁ&%&&é?%%mHsg 'HS tp H

[0002@51}31:11St00W1¢nﬂYB®nﬁﬁzﬁtednmﬂfanY1tgﬁ@1pstructure of sone of t he conpounds of the

i nve i ncl ,J o ”at | Sit O rst ood
accoﬁg %q?} t hg#lgt g@m %?&B)ﬁé %W"glth %Hr ?f al |
enant [I(}O@m)fﬁ; alnd‘Pdllyag,a:lﬁ’l’ elo‘flﬂ}&)rc;]la:rredmalttaﬂﬁeﬂ) mOtdilmibré bﬁ:h%gmg@(g g)f t ge

i nventi nl e i cat.ed, ot herwj se c |s ner.s e obtained in
subst & c}’c nﬁwf?lsgkwég ﬁ%ndéoégé‘rﬁé’ﬂ’ Hstig rlnm@sorame by
ster %Q‘aﬁ%bhﬁnc&qg W Ohdi&ling ¥ b ERIngs that are joined through non-adjacent

atoms are texmed “bridged” rings. Each of the rings of the polycycle can be substituied with

such substituents as described above, as for example, halogen, hydroxyl, alkylcarbonyloxy,
- arylcarbonylox‘y, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl,
élkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including
alkylamino, dialkylamino, arylamino, diarylamino, and alkylarylamino), adylamino _
(including alkylcarbonylamino, arylcarbonylamine, carbamoyl and ureido), amidino, imino,
sulthydryl, alkylthio, arjrlﬂ'nio, thiocarboxylate, suifates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkyl, alkylaryl, or an

aromatic or heteroaromatic moiety.

[000209] An “anionic group,” as used herein, refers to a group that is negatively

charged at physiological pH. Preferred anionic groups include carboxylate, sulfate, sulfonate, -
sulfinate, sulfamate, tetrazolyl, phosphate, phosphonate, phosphinate, or phosphorothioate or

functional equivalents thereof. “Functional equivalents” of anionic groups are intended to

include bioisosteres, e.g., bioisosteres of a carboxylate group. Bioisosteres encompass both
classical bicisostetic equivalents and non-classical bioisosteric equivalents. Classical and '

non-classical bioisosteres are known in the axt (see, e.g., Silverman, R, B. The Organic
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Furthernore, the structures and ot her conpounds and noieties discussed in
this application also include all tautonmers thereof. Al kenes can include
either the E- or Z-geonetry, where appropriate. The conmpounds of this

i nvent iwo 20@07R¥ St in stereoisoneric form therefoperiGais roduced as

I ndi vi dual stereoisoners or as m xtures. [000226] As ufsug% ﬁ%ﬁ'g’?n, the term
"anal gk Py oH G otalan) : ' . 21 1r AL i lar to
anot hgge u‘t%t%lf]??ugrs sgﬁi ght ‘?‘n cb%%%%r ?%Sg(gg"%ﬁﬁ%fgﬁ%ég%nm of one
at om pyland)atonrtsblagy gredférmgdemions] goenis agertiorylefee presence of a particul ar

funct l-groyp,, or_the replacepent of .qne functional group by another

f unct Q(@ﬁ%{n gr olj"gjth.e PRGa Spgﬂﬁgalli‘gf'btgg?%mﬁ’“a@g%%% ﬂ@i‘? ﬁ%f?pqug‘dé'er;ﬁﬁeﬁfrs or
conpag editath isdménfocionoemiand iR ReaasRcut ttreseat inkthtivh itbidds 811 GomeR | gi N tO
t he reference c&r;gpund. [000227] As defined herein, the term"derivative",

r ef er $1ch 85 SOMSHIRIGEO DR PPIRalsome: hasptsrancasyamsiricakqaghon, sterepiSemer, subst i t ut ed
wth ' - | Pawe exann ld - conpounds
et e R RSB SRR REAdY b ol iAo @ i S O P e o

commodescptmn of ddedsila kireotenienéd) nal mag bewg' oneef Gomet ar embdurpound resul ting

fromthe exchange of .an atom or of. a group.of atons wth anqgfher, broadly
< i1 SRR B rraT srBi Be mvine Prip B AR BT Bt BroeREE | |

r epl ag@ive Bbmpdimt An€ b LRERiFcoRPOEPHRPHESheWint 1 thé Pieheht chRuRd] tidkhe Properties
to the parent conpound. The bioisosteric replacenent may be

physi piseseiverionys By lipged dothenand o hweT rusasoBy W4e3: cswtal opol ogi cal |y

based gl_tpa{ I eLd:-hi Qi ' Hgﬁ ul f oni m des,

t et rag%lFés, g E‘ﬁ?%%{@'é&ﬂgﬁlé l%llﬁogé]o 1%‘%‘61?%%3?%%&2&%% ats'g%\{é And LaVvoi e,
Chem cifRetal fofh midiivk/ or BlaABydrided6 hydrh@ORRet, sé.cildlanetamdite whiab isconposi tion" is
a fornul.ati.on ,cont ai ni t he disclosed. conpounds..in a for uitable for

5 o PGy ASERIaoR oh et copRETEL i 3P TR aoc o IR OB | ol
CONMPOgiekdn@hvbMionn bul k or in unit dosage form The unit dosage formis any
of a variety of fornms, including, for exanple, a capsule, an IV bag, a

t abl et000311dj ngl "&sopigsipmomeans cogwerrdsithat e identicalrmelesulayformiae ant ity of
active. i i kx : ' nd or salt,
hydr a -g%&g% vgﬁa%gbg%ﬁ%Jﬁ%yggﬁ?ggﬁﬂ%e%%% S%%?gﬁggﬁ%g%%%i on is an

ef f ectheiratcamsonspacaridomars that difkhr mdboardingeméns of theirpéonis io wpeae atertemtadent

I nvol yed. .One ,,séilled i n e artt will. ag reciate that it i.s sonetines

neces SHFFOIFORGE K BTEGIRPTIRE AL ATeIof BHEOL e ‘%)%?208%?2—9&&’?8@&%%9 on the age and
condi tdiger@isonktes"Paid eRboisohites BASAYRokiperiRbsALRORABEHimRos 4B eriedt e of

‘adm nistration. A variety of routes are contenplated, including oral,
"enantiomers", or sometimes optical isomers. A carbon atom bonded to four nonidentic

substituents is termed a "chiral center".

[000212] "Chiral isomer" means a compound with at least one chiral center. It has two
enantiomeric forms of opposite chirality and may exist either as an individual enantiomer or
as a mixiure of enantiomers. A mixture containing equel amounts of individual enantiomeric
forms of opposite chirality is termed a "racemic mixture". A compound that has more than
one chiral center has 2™ enantiomeric pairs, where n is the number of chiral centers.
Compounds with more than one chiral center may exist as either an individuél diastereomer
or as a mixture of diastereomers, termed a "diastereomeric mixture”. When one chiral center
is present, a stereoisomer may be characterized by the absolute configuration (R or 8) of that
chiral center. Absolute configuration refers to the arrangement in space of the substituents
attached to the chiral center. The substituents attached to the chiral center under consideration
are ranked in éccordaﬁce with the Sequence Rule of Cahn, Ingold and Prelog. (Cahm et al;
Angew. Chem. Inter. Edit. 1966, 5, 385; errata. 511; Cabn et al., Angew. Chem, 1966, 78, 413;
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pul nonary, rectal, parenteral, transdernmal, subcutaneous, intravenous,

I ntramuscul ar, intraperitoneal, inhalational, buccal, sublingual,
intrapleural, intrathecal, intranasal, and the |ike. Dosage forns for the
t opi calwonodshansder mal admi nistration of a conpoundPﬁgnﬁgkgmﬂ&Bvention

I ncl ude powders, sprays, ointnents, pastes, creans, |otions, gels,

sol ut} ' ?ﬂﬁmﬁl I r ' he active
coerOGng |gq€g&x%3$gﬁ%€§02?t§?? e 8@?1@}2&%1]%&%?%9%2% g‘??r%%g%igtém |y
accepCalil, &, Coam.iFehug. 1864, 4l 1 16)any preservatives, buffers, or propellants
that are,required. [000230] ,The term"fl ash se" refers to conmpound

for rmfbgﬁ%lg s thggc’lﬁL@GS%{’ﬂ? Vi ﬁ:ﬁ@&g{e@m&&qﬁgé)we&ﬁﬁgmft%%“ The term
"I Mreginddred folltieaeBout idsukle bhmdTiRss sonfighenss #¢ dgrrmamed if hefhanedosage form

in arelatively brief period of tine, generally up to about 60 m nutes. The
t er m by ¥ arafixesicis andeizans; oriZsangd e, iwhich ipdicate Biatide grraipa grsniths BT ext ended

rel ea : I 1 pl Lned as a
serie (())F @é:%?ag@gg‘g&]%% FEIJ% 318%} tpgﬁbgec %sa%oédlp g #%&g%agﬁ'?@?dﬁpfp?&g@g:&ned rel ease”
or "elédhddd r eluetherptheissuctefes mstoths compbimlsdissussed palki applicatioconpound from a

S R e s R B R
farm ﬁtﬂhﬁﬁfﬁv&i@mﬁersﬁ%%ngeﬂ@ﬁ&ent@ il SpacB O RE@Pic ifRidrs oWhelr RRislchde) and

| aboratory animals (e.g., rats, mce,” guinea pigs, birds, and the like).
Mbst praseeriotbd yotationsaussd by dindrdnge plitetation pHlerz3punssbus aderied bond. t he phrase
"phar eyt i cal l .e" ref. e und terials,
conpogﬁ? |aor?§1,% I%Oarerrsla@ﬁ%fgﬁ}g%ﬁg?a osagéﬁ&)etrvgnlgés ﬁeglﬁ arr%(feng\ﬁl YA the 66 WO
20061 0dR6DeREHY LHSRNRS,1i04EI38 pasibleac efpamnntktrresbiimlo diropigisiiers sui t abl e
for use [n contact with the tissues of human beings and aninmals w thout
exces§t¥ q%‘%qsci ty, irritation, allergic response, or other problem or

conpl {gpadiAN, COETBRARUCALE] YoliRoRhs CRSPRIFRbRRTERST st Felhs? Ak [000234]
"Pharmaceuti cal | y accept'abl’e excipient” means an excipient that is useful in
pr epafiyaigl wruptieas imwbishiacampeamddessatios golveia thersopanerstallize da digferanbn- t oxi ¢ and
neith 1.0.:0Qi r - \A LI i u ci pi ent that
e ac Cpp et ekl At ng. HYRRL R Aipd i DRREET DC™

" phar opselioitshduylpoe diffdatn X-eydifihaiin ' patsmsdefiaredsgeoraispeltng i cati on and

clainms jncludes both one d nore thap _one such excipient. [000235] The
conpoRPis: B e AP BhEPE 0@%’%&? clggirig P{Oﬁ@?l@%ﬁffﬂﬁ%ﬂgﬂm ts.. All of

solubility, Recrystallization solvent, rate of crystallization, storage temperature, and other

factors may cause one crystal form to dominate. Crystal polymorphs of the compounds can
be prepared by crystallization under different conditions. | _

[000216] Additionally, the compounds of the present invention, for example, the salts of
the compounds, can exist in either bydrated or unhydrated (the anhydrous) form or as

solvates with other solvent molecules. Noulimiting examples of hydrates include
monohydrates, dihydrates,.etc. Non]jnﬁting examples of solvates include ethanol solvates,
acetone solvates, etc. _

10002171 "Solvates” means solvent addition forms that contain either stoichiometric or
non stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the erystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydra‘_ce, when the solvent is alcohol, the solvate
formed is an alcoholate. Hydrates are formed by the combination of one or more molecules of
water with one of the substances in which the water retains its molecular state as Hz0, such

combination being able to form one or more hydrate.
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these forns are al so contenplated within the scope of the clained invention.
[ 000236] "Pharmaceutically acceptable salt" of a conpound neans a salt that
is pharmaceutically acceptable and that possesses the desired

phar maoob e@sgabsiact i vity of the par ent conpound. [POPE3LH msysed her ei n,
"phar maceut i cal I y accept able salts" refer to derivatives 5rj {H&  discl osed

Cal T SOREREPCCt by R ARG APRRE hpole R SR AR 2% el o but

ar e notngenmnt @‘ihmm)s bum}ne]n extisidn easygadrapidajuilisabt. § iofo easiderstoedi dues such as

am nes, al kali acl resi due car boxylic

aci ds‘fﬁdtﬁﬂ‘&p?‘}‘?gs P{ %%%S%%Eg@t qrgptg@@g{gbqr%bﬁéﬁgﬁ%lgo Phcl ude” the

convealénad th&D\QhénQﬁéhﬁpoﬁﬁdsthiv@faufoHﬁnG%ﬁ%rﬂﬁtraﬁftoﬁiéﬁy Ririafahicfde 1ot he parent

conpound  fornmed, for exanple, fromnon-toxic inorganic or organic acids.

For évxsam’élrnethe§Wﬁ of thgrivention gad ths eamingaf dheseampoundsciogsact esdtdeay not | mi t ed
Jélﬁ %‘% ved frominorganic and organic acids selected from

2 acé oxybenzoi c, 2-hydroxyet hane sul fonic, acetic, ascorbic, benzene

sul fc[ﬂﬁ)ﬂﬂ,l%enzﬁomg ctuhpaumde of thc:prba:rdmﬁmmmdahlemt inedmito@ericefohane di sul f oni c,

1, 2- et.hane ulf0| fUITB.I’IC t oni c, uconlc Jutam c, glycolic,
gl ycd’l’}fla%\?rgg P ey od FeBe ArcRipdss ﬁ{}CFF%Iﬁé#\  PIESPAL BBTRIoT hydrochl ori c,

hydr qogstiop] hY¢59¥dei?dLﬁH§ saltshnd bﬁi@t&g@@?tﬂ&%&m&ﬁ%ﬂb@%ﬁﬁpt ic, .
Iactoblonlc Iaurty fonic, maleic, malic, mandelic, nmethane sulfonlc
napssevasal tetemeris foona uncéudng&ﬂm erol aphiioe Fami end thi ety land endngne mmm phori c,
pol ygal.ac r QRi oni c | S C yuccinic,
sul fga%ﬁd ('I’IH r.ﬁ?gsﬁﬁ?ﬁ aBE?rmx Phﬂ?e%dft%?lj?#c%m@&(&%%rfﬁgm %}Qﬁn §lr§fe suftonic, and t he
comuhd scopecﬂhe pn@mmvﬂﬁlcacmﬂom&sgmt asgﬂnmeme;faaimmm sepine nyI al ani ne,

ar gi ni 0238 a her exa S .i ncI exanoi ¢ aci d, cl opent ane
pr oplsaﬁ%ﬂenﬁeﬁ?}lc{%w Iy o tprtomegy ?Ff "‘?-P ﬁ“%éﬁ%ﬁ%ﬁ ) benzoi ¢
aci d, heeBREY, Ghedfbsbnt ﬁverﬁi&h%c@t%@éﬂ‘fh%&hﬂe@éﬁtﬁe %&béﬁt c&n%ﬁ‘ﬁm hal enesul foni c

acid, 4-tol uenesulfonic acid, 67 WD 2006! 071960 PCTI | 1520051047333
carrpF{BB(%?GII} oni & tautogier wnmpﬁwomr@wt girfeanal ixjmeys thapexdsién ¢quélirivoxy| i ¢ aci d,

3 PO b e B8 il LI IRLINRGLLY Golel bRt A acet i © acid,

nmuconi ¢ aci e irnvention al's npasses salts forned
when faﬁnaimgnaﬁoxpﬁﬁﬁmmganammccommﬂi@i bypagveirth ofaaijpmmndorﬁmgatedrdouhler epl aced by

a net.al an al kali. nmetal i al kal i eart i on, or an

al umWﬂ? ?‘bﬁ’l S SHESEIRHAPELZAPY 1 POR F’(j’aq[i:]? r@ﬁ’é‘ﬂ) %t hanol ani i ne,
di et hanghaRiviR be tabIRIABROLAN o of the RN &b%en&‘dﬁ%bbéfbl&hét&@m ne, and the
l'i ke. [000239] It should be understood that all references to

phar rigelading tempeiptye.cepeatprd g Ths concept of tautomers that are interconvertable by
tautomerizations is called tautomerism.

1000222] Of the various types of tautomerism that are possible, two are commonly i
_observed. Inketo-enol tautomerism a simultaneous shift of electrons and a hydrogen atom
ocours. Ring-chain tautomerism, is exhibited by glucose. It arises as a result of the aldehyde
group (-CHO) in a sugar chain molecule reacting with one of the hydroxy groups (-OH) in
the same molecule to give it a cyclic (ring-shaped) form.
[000223] Tautomerizations are catalyzed by: Base: 1. deprotonation; 2. formation of a
delocalized anion (e.g. an enolate); 3. protonation at a different position of the anion; Acid:
1. protonation; 2. formation of a delocalized cation; 3. deprotonation at a different position
adjacent to the cation. _
[000224] Common tautomeric pairs are: ketone - enol, amide - nitrile, lactam - lactim,
amide - imidic acid tautorerism in heterocyclic rings (e.g. in the nucleobases guanine,

thymine, and cytosine), amine - enamine and enamine - enamine. Examples include:
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i ncl ude solvent addition fornms (solvates) or crystal forns (polynorphs) as
defined herein, of the sane salt. [000240] The pharmaceutically acceptable
salts of the present invention can be synthesized froma parent conpound

t hat cevd mofis71ebasi ¢ or acidic .noiety by conventi hepgal methods.
General ly, such salts can be prepared by reacting ?ﬂghy%%é aé%% or base
forms of thesé conpounds wth a stoichionetric amunt of the appropriate
base or agyd |=W@L #in an organic solvent, or in a mxture of the two;
general ly, néasggueobs~media |ike ether, ethyl acetate, ethanol, !
i sopropanol, or acetonitrile are preferred. Lists of suitable salts are i
found in gi ! . S @k maceuti cal Sciences, 18th ed. (Mack Publishing
Conpany, gEBEEgEbr l e, s@Hes can includeHabut are notCHynited to, the
hydrochl ori de ahd acetate salts of the aliphagtic am ne-containing, hydroxyl
am ne- cont ai ni ng, anﬁ:jgine- tahnHng  conpt of the Egﬁgﬁnginvention.

[ 000241] The, ' t he! present invent} orny;can al so prepared as
esters, fo¥ Eg%g§§f§ hé%nacgﬂ cally accpphﬁﬁg% esters ,ﬁ&Fﬂéxanple a
carboxylic ac un n group in a conpound can be cohbé?ted toits
correspondi ng ester, §,9., a yl, ethyl, ot her ester. .ﬁlso, an

al cohol group in a conmpound ca e converte its corresdgﬁding ester, e.g
, an acetate, propionate, or other ester. [000242] The compounds of the
present invention can also be prepared as prodrugs, for exanple
pharmaceutically acceptabl e prodrugs. The terns "pro-drug” and "prodrug" are

used _ i changeahly herein and refer to y conpound i.ch rel eases an
act i v@b%i nt ggwg]bti’erf‘o)“%l%%‘eﬁq‘fﬁ@r oG Qg&ﬁr‘:@mgﬁ _ Of ggé‘h‘f?_&ﬁ% nuner ous
desi @b shyAinidihiCsrifh AR, PRI HE GRlefstoddRebordingR! iHkithd hdmeBbR@Ngi | abi lity,
manuf acturing, etc.) the conpounds of the present invention can be

del i visms qudhpsmmetry be.¢.orlhenatiorsers abdipsiessasners) ate Btided withinithe sged to cover |

prodr : e 'S O i med . iuering the saneg
and 6%%%%@?%}oﬁﬁmﬂ%gn%g%#ﬁﬁ%kéhe's%%%qgﬁﬁﬁgﬁﬁﬂggkaﬁgéiﬁ%?%%%?%%Eo i ncl ude
any cpoxafmntHyycldssingaepaeationitahniguéednd by aleemshenainaliicdontreligbayaihbsislr ug of the |

present .inventjon in vivg when such praodrug.is, admnistered to a subject.
Pr od?ﬁﬁ@‘e{%ﬁeﬁb%gﬁﬁﬁ“?ﬁﬁgH%Bﬁ%ﬁ%mﬁ%ﬁd?‘égmﬁfl%ﬁ% Wﬁlﬁ WP 0061071660 |
PCTI UnigDiaeth@é1BBdton et 10érb O {1k &Hed BRSInBES&MNer 18 B- bE7CREMeHY dvtieft SUCh a way

that the nodifications are cleaved, either in routine manipulation or in
vi vo, appeepriate. Jae eprmpewsdp ol Invenben ey cxsidh sigeoiseprio thwstherefathe present

:gvgg%%g%pﬁgﬁ¥ﬂJéﬂﬁﬂﬁﬁﬁf&%@mﬁﬁ%ﬁ%ga%ﬂﬁkﬂ%gryl, carboxy, or carbonyl groupé

ny group that, my | eaved in vivo to forma free hydroxyl,
[000226] = Asused herein, the term “analog” refers to a chemical compound that is

structurally similar to another but differs slightly in composition (as in the replacement of one
atom by an atom of a different element or in the presence of a particular functional group, or
the replacement of one functional group by another functional group). Thus, an analogis a

compound that is similar or comparable in function and appearance, but not in structure or

origin to the reference compound.

- [000227] As defined herein, the term “derivative”, refers to compounds that havea -
comrhon core structure, and are substituted with various groups as described herein. For-
example, all of the compounds represented by formula I are indole derivatives, and have
formula I as a common core. |
[000228] The term “bioisostere™ refers to a compound resulting from the exchange of an
atom or of a group of atoms with another, broadly simiiar, atom or group of atoms. The
objective of a bioisosteric replacemeni is to create a pew compound with similar biclogical

properties to the parent compound. The bioisosteric replacement may be physicochemically
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free amno, free sulihydryl, free carboxy or free carbonyl group,
respectively. [000243] Exanples of prodrugs include, but are not limted to,
esters (e.g., acetate, dialkylam noacetates, fornates, phosphates,

sul fates, and benzoate derivatives) and catbamates (e.g.,

| NN- di nebhydeamissmnocar bonyl ) of hydroxy functional gppyR&2008647843S Jr oups
(e.g. ethyl esters, norpholinoethanol esters) of carboxyl functional groups,

N-acyly féssxbgleauw@a%ed (ﬁiaglple!él‘o?G%ch}l}ﬂlc ey ERRISERe taﬁglmu‘_r baggs and

enanl i nones of "am no functional groups, oxines, ace ketal s’ and enol

est er tligrolite sWionatgn and PhiespletatesuNes B@né’ﬁtaglr@d;i@\’pw, Ch@mn%@u Ré.s3147- Formul a |,
and t&d@b ) See Bundegaard, H "Design of Prodrugs" pl-92, Elesevier, New
“Yor k- %1985), [ 000244] "Protecting group"” refers to a grouping of

at ons [A00229]whenA dplicambeitita campsstial’ isefogtalation containing ¢ediselosabks, reduces

or prevents that react Exanples of _.protectin oups, can be found in
G een SAARPIRME & 2 fopp su Yw‘te‘\f/@%ﬁgatmteagamge gfrogmen?m ey, 2nd ed.
1991) phdfRhbdutien caRPodidd s ROBuIR br Rlnitde nmfm@eag it c

Met hog Vol s. c- 89((} Joh n1 Wl ey B%éﬂnSonggé@lQ?l 1996) Jngg Kocilg)rea%ggf,

Pr ot eatvmmegyy Gf Dops inchidieg, fagxa®bleds cpOs)an I]S/Giagm&pleir laemtgbrpmnpam ane

protectin r " endeg converts an

am neaergf‘ﬂqb'g“aebrorgtvﬁer?h “d“vgﬁ%@'gh‘{eéflg{?a%aﬁﬁ%ge?%rp- agmgﬁ ferent chenical

gr oup disited cdmpoiiat eyl alykiatd, Blivite, toR idober teRdtih aRgit @bscdfRambbeidar cheni cal
reaction. Amine protecting groups are preferably renoved easily and -

sel ectis aeatlpciive agesmat 3ndds aartﬁéﬁé?ordesﬁuﬁh@ PeHsulpERataRpt fyolvafls B8 ot her

functi ﬁﬂ@t%m%@&?ﬁnlpapp &%t e@ws‘aglgr @:{‘iﬁ%‘c fo A ORoutif PhRfibhdlg 97 oups

i ncl ud Ut are not iy mted acety enzy
t - but yeddosegerdghaiding on the agemdybmlmmfyhﬁpahﬁht. i[fhelnlu&;eggbw&elao ﬂcpw;aﬂ

(B th fJ
'E r|0(r:rze f/]?neﬁgtf’]lf‘/‘ﬁ(%ha‘ﬂ?% WEHYS%HW 6’5‘?%’&?‘5‘8%3?{ glt roa =hy| silyl-

et hyOF) rectal };rafeﬂiemlmius&eémm RiYeRhaoh, ﬂﬁeﬂmamﬂeﬂwcmaal | yl oxycar bonyl ,
benzy oxycarB nyl 2-trlinethylsilyl-et hanesulfonyl S l trityl and

subst ilttipperitongal il ab@ﬂ@iu bigcalgsublingiab dtranteural istathecel mﬁgamse
ni t ro]fﬁgrﬁﬁéa%!e BROHS IR0 1091\% sdeﬁﬂ£ st}ahbﬁof&)&%?ﬁ uﬁ&' b AR e amine
al 0 I 'ed

protecting groups are st rwar dl ent ose of skill in the
art vaemmﬁlﬁd@ﬁdsﬁ&ﬁs Elﬁiﬁsldi’ﬁﬂﬂ@ﬁﬂ@ﬂ@s&em@ﬂmﬁ]geﬁemmmtwtdlm hydr oxy

t ect h th h th | at ed
b *at £y HReHS: Brp bfeh sypodne e ryre wrmbra sl PBGIRy | et hors,
tetr af&MﬂHi@@iéf\ﬁﬂNd phih&dettically laddektebRichitler, @bl ith 2P PreRdrvittve§IREES; or |

propellants that are required.

(

{000230] The term “flash dose” refers to compound formulations that are rapidly
dispersing dosage forms.

[000251] The term "immediate release” is defined as a release of compound_ from a
dosage form in a relatively brief period of time, generally up to about 60 minutes. The term
"modified refease” is defined to include delajfed release, extended release, and pulsed release.
The term "pulsed release” is defined as a series of releases of drug from a dosage form. The
term “sustained release” or “extended release™ is defined as continuous release of a
compound from a dosage form over a prolonged period.

[000232] A “subject” includes mammals, e.g., humans, companion animals (e.g.; dogs,
cats, birds, and the like), farm animals (e.g., cows, sheep, pigs, hofses, fowl, and the like) and
laboratory animals (e.g., rats, mice, guinea pigs, birds, and the like). Most preferably, the
subject is human.

000233} As used herein, the phrase “pharmaceutically acceptable” refers to those

compounds, materials, compositions, carriers, and/or dosage forms which are, within the
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[ 000247] "Stable compound” and "stable structure"” are neant to indicate a
conpound that is sufficiently robust to survive isolation to a useful
degree of purity froma reaction mxture, and fornmulation into an

efficagy eutic agent. [000248] In the specifti o) he si ngul ar
SHOMAPBLAREL C poent. 000240 e LR frablees ™

forns so i nclude the plural, unless the context C ates

ot herwi se. .Un| def i thermise, all techni.cal and sgientific terns
used ﬁ‘éorpgiorfl > uél\%e etdhcéJ Jélg C%E%Iﬁtﬁwaigém%g’rﬁ%%mw%%fﬁu% Vla&?gm@? ordi nary
ski | | and anitriab veithiout excedsive oxtiitys irtinvientallenidesmongs or bthed fiéble@ase of conflict,
the present specification. will cantyol . [Q00249] Al percentages and rati os
used KB Qfl,mﬁrﬂog@genmtsmh@ema@@%@@aﬁﬂ%ﬁ 249~ wei.ght. [000250]

" Conbirg@baepn thqﬂﬁﬁﬁéceﬁ@sau;ﬁ@cegae{e%ﬁ&" dent" rﬂféaﬂggfego e G Rl O of a
conpound of” the invention and at eas{J a second agent as part of a specific
t r eat mesperinggplarmaceuticad pompositionghais gmetallp sifervehitokialanéhdithet from t he
co-actiqn .of, t hese thera L agent,s, The . beneficial, gff.ect of the

coni e nf SGet e RRE b o AR et R s B o

phar maeeefe A€ astie] Pathuaan hagulatéutigalisom tirerreQatidaRY nedep@blet her apeuti ¢
agents. _ Admi ni strati onﬁgﬁ t.hese therapeutic agents_ in conbination typically
i s carripgh@p uenddn the speraiicatan agd elamsanghyles bofbeae pyd moeraihesonesdel s, days or
weeks &gp{%ﬁﬁi ng upon the conbination selected). "Conbination therapy" my,
but generally is not, intended to enconpass the adm nistration of two or
more d000236ke t Rbe apepovinds elgbninger®mnper dapafle sEfpathatformmmpsdltsedlnf  r egi nens
that ipcidentally and arbitrari.ly result.in the conbjnations of the present
i nventtﬁ?fﬁgom'[s 1ﬁ°nm§?rﬂ5?c{1%l?lﬂfy1hetsﬁ@ea‘g§he SlAmed IVEAEOPt 0 enbr ace |

adm ni[abek] on Phakifseticallh ab@pablel sait' g YofnpoinPme AR WAL tat jsmanner, that is,
wherein each therapeutic agent is admnistéered at_a different time, as well
as adrabaimaceuicalinacseptelle sed halosgsetes the degiadkpharmpcolppical ohivkty eiiBe of t he
thera%}gni[gmg]% S, in a substantially sinultaneous manner. Substantially

si mul ttaneous "adm ni strati on can be acconplished, for exanple, by

adm ni[§0@BI7hg t dstubel hesaimj“pbarmacsitinglyeacceppaild sltianeifango derfvietiend of dtei 0 of each

t herapgutic.agent or .in _.multipl singl.e capsu] es for each, of the

t her aniatdeEe SHERbadY il e naferd pordund B S ERR b EPrkiRe aRd ELRo Y ni st v ati on
of eacherbd¥eRR@aYlch 6 ]]ﬁ_ﬁﬂﬂéceﬁ’@d&]l? QecebfaBlelsaleh ivudd) YuPRPhoMmhitddqo,r out e

including, but not_ limted to, oral routes, intravenous routes, .

i nt r arfigeial erorgasin add salip gt basicartidug st ppines ki jterancoals Heriiane
Ll 55UGSsia Sud 1R LABEKN G ROCRI ARY. e BB SHEIE DU AR gL € of DY
or I st agent of t

di fferent routes. exanpl e, a erapeut| : e conbi nation
70 WD tRoomiontibashoRETLLSAB RS iR4H8BMary ammonium salts of the parent compound

formed, for example, from non-toxic inorganic or organic acids., For example, such

conventional non-toxic salts include, but are not limited to, those derived from inorganic and
orgﬁnic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic,
benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, 1,2-cthane
sutfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic,
hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lanryl sulfonic, maleic, malic, mandelic,
methane sulfonic, napsylic, nitrie, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sulfanilic,
sulfuric, tannic, tartaric, toluene sulfonic, and the commonly occurring amine acids, e.g.,
glycine, alanine, phenylalanine, arginine, etc,

[000238] Other examples include hexanoic acid, cyclopentane propionic acid, pyruvic
acid, malonic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, 4~

chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
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sel ected may be adm nistered by intravenous injection while the other

t herapeutic agents of  the conbination may be adm nistered orally.

Al ternatively, for exanple, all therapeutic agents nay be adm ni stered
oral I'y wo 2mkh7ibder apeuti c agents may be admi ni st er eflepysaohddbAYeENoOUs

i njection. The sequence in which the therapeutic agents are adm nistered is
not POt il ClnertlyRIQLRAD 2 GATRH RAL.T QBrHoREEARYd, 38| SO enbraces the
admi ni stration of the therapeutic “agents as described above in further
conbi peryprepigtitacd amebioraigiachl teytizay bitylcstivgeiddimanenic acithdnddi- dr ug

t her apj e g rger r..radiation.trea nt.). ... . \Wer he, conbi nati on
theragf)(/e'f a ﬁ%%nggﬁr%lpc?g%%mgasrggn_c}g&odmteggvéf%énﬁc,l %ﬁlém?] - %’rn tﬁle‘P? eat nent may be
condugpérert catnpowitheithe ik adpll@ed bye nfeml kg gaan alkblenefal &ingén kilggteafi om t he :
co-action of the canbination of the therapeutic agent §§and non- dr ug

tr eat HEnfT W‘EEIHFJ@\}%.OIF‘ERI@%@W@?“ PFEARIS PRSP EES Y&8g:he  benefi ci al
ef f eChichindlhilrde, el Sl \RInd RO A1 BRANE Bha 18 ikerpor al |y removed

from the admnistration of the therapeutic agents, _perhaps by days or even
week s [00023253] It st ileghonderstoed thd ald rafrences fo plaeneceuiivaly steeptahle salte descri bed

as hayj Lncl wdi.n or .conpryd sin eci fi n Lt I.s contenpl ated
that - Do srVIRd PRt GHRARY G PSR- IR gRoRs el i of e cc ¢ e
conpoaent@e st m |l arly, where processes are described as having, including,
or con(?ri i.ng sPecific process stegs, t he processes al so consi st

essen Oéﬁ@l of , 1irphagpacetically acepiable salfstod dhesreReaS oV Ao Cable Further, it
shoul gy fiesi Ml 465t 0% E&lﬁ%mﬁﬁhaggaﬁ{jgﬁg bR ScRlc BEEE by BhvaEbhdr M Ng

certain actions are inmateria ng as the 1 nvention remains operable.
Mor eovhemicalweetionds nerersilye pechoaltaenibe psepaey by reactinglthetfeed asidmmbssaneousl y.

oo o PR S RRRNE Bhe RO BRERY oAbl R SRR ARt B oo 1

buccalylaier oSl ofgindd doWsent, biinlARRGIrO bOME ald; enG b ubRaQedsasd Media like :
i ntramyscul arly, intravenously, rectally, intr plgur,al ly, ., intrathecally and
par en€®Fnpihyl acetite, cihanal drensepap il BACRiORt e RFrPTE GG LD of suitbletrllt er ed

orall @ﬁ ol I o Cagm| hepSINRRL 796 certain

rout eéreo a ﬁeh%lﬁ?}%a{?}yﬁ&a%ugg%pggﬂmT ’ef%lgg% e reg]iﬁqn% n %f@% ' %ﬁig t he
conpodf?y. Fer seply, ealtsican melude.dahare nvi lithited toythe hpdipcldéridesantlargate ncl udi ng

type, eci,es.. age, weight . se nd_pedi cal .condition.of the. patient; the
sever F%& Oglxhet%@%ﬁ&ﬁ?‘?’gﬁlﬁj&mﬁ}yﬁ%gmﬂ?&f ?fémg%@t %ndg'nged‘fﬁ 1808 ation; the
renal camgoundsptdht @rketiédvediionof the patient; and the particular conpound or

salt thereof enployed. An ordinarily skilled physician or veterinarian can
r eadi K§00%diler i e GompoppdRifiieteRbinksation canase BRapareds SIES Hifug requi r ed (

L0 preygalle phAAt&kicAly REdpitle dshifs. Fo? 3kf8e babhfRRR #h@dn group in
a compound can be converted to iis corresponding ester, e.g., a methyl, ethyl, or other ester.
Also, an alcohol group in a compound can be converted to its corresponding ester, e.g., an
aceta.te, propionate, or other ester.

. [000242] The compounds of the present invention can also be prepared as prodrugs, for

example pharmaceutically acceptable prodrugs. The terms "pro-drug" and "prodrug" are used
in‘ce.rc]:temgeablyr herein and refer to any compound which releases an active parent drug in
vivo. Since prodrugs are .knom to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailability, manufacturing, etc.) the compounds of the present invention
can be delivered in prodrug form. Thus, the present inveniion is intended to cover prodrugs
of the presently claimed compounds, methods of delivering the same and compositions
containing the same. “Prodrugs” are intended to include any covalently bonded carriers that
release an active parent drug of .the present invention in vivo when such prodrug is

administered to a subject. Prodrugs the present invention are prepared by modifying
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71 WD 2006/ 071960 PCT! US2005/ 047333 [000256] Techni ques for formul ation and
adm ni stration of the disclosed conpounds of the invention can be found in
Rem ngton: the Science and Practice of Pharinacy, 19'" edition, Mack

Publ i shing Co., Easton, PA (1995). In an enbodi nent, the conpounds descri bed
her ei n,WaA#6HAHhar maceuti cal |y acceptabl e sal ts t heresions@pgsused in

phar maceuti cal preparations in conbination with a phanraceutically

acc e pluaklodalcaiips@ieserit il tHele Mol sad Lwapihal e eRUificafdls Yratsspd, abl e
carriers include inert_solid fillers or diluents and sterile aqueous or

or garfiteLgIrpRtng RAnPAIAoR SR {iotreL e P?feﬁé:f’ﬁw&%@ﬁt pérustisRlognar maceut i cal

e L S e A

pr eparedebnfogroay &lbondhditn sy graup tat, mevde eleaved heiwdite Glrosefieedodpoyhds or sal ts

"t heregf ar. suta e olid or id.carrier or diluent to
form eapanﬁi%csnﬂeef%@l?ygfgﬁ soxyﬁléﬁﬂee?aﬁong%/ re?gu[ Bons, suspensi ons and
t he Iuo@eza;s] [ oomﬁﬁblelbepmmgﬁmmdelﬂut &re n@amﬁuém, eswsi(e@%cbtaiée contain from
about to about 99 weig percent_ of the active i ag SB|I ent and a bi nder

Ve

such §1 ﬁ%@?ﬁ%ﬁ%ﬁl@me&d@&?@?ﬁs:@éﬁﬁ% andibergoge dejay andyci pi ents such as
di cal g heatee: . t at
ot ar crroRARAe B G Bt B L EAOARI U IDSENY FahA BoBL BueS KRB0, B0 210

svveet(e@ ﬁ@y]aﬁgem, mqﬁolm&ﬂmokm) of erbagl furstaeh grops, Negdyi tatvatiessd the |ike.

. or G S BPODAL s oPgrpes it PRE e eotbisBre et Becinel#pftoi | °[ 000250]

I N sosgmed RedilsRetas and /hdlQuSrsQif RetondBideildchlySe RNEHAIPSSHYs i8S coatings or to
nodi fy the é)hy5| cal formof t he dosage unit. For instance, in sone

enbodfarneuads afdigreela Land thede: 2ey Hundrgasrie Ft Hesign pfrodmed dliP2 I n sone
enbodgfgg‘mé N&v%ﬂ%‘@xﬂ‘dﬁb }r contains, in addition to the active

i ngredient,’’sucrose as a Sweetening agent, methyl and propyl parabens as
pr eseidd8iddjes, é{PnbjzeetJ.ag]g:oapTﬂemlmommgnfmmﬂbmwhﬂmaﬁw}adgmf | avor, and
t he I'k%r 000260 ui;e ge C{Tb m::nts,E r.elatin ‘g E%ﬁtren I

adni nfPFHEE Gl £ JPE5 % deAUEE P STYSRLS thy resivy- Bx s, tautoners or

pol y nBroRbind H6h b6 5nl @ GRER bREW Y, PRoredsBE Gr@upsa;@lweg;uﬁc Oheriftgni ¢ medi a
to form i njectabl e sol utions_or suspensjons. Injectable conpositions are

pr ef ety a&ée’ec’l%) Heptsonped Harisen ¢rié. GPmEWHQﬁQf%?ﬁgwhqﬁég@&mom tions may
\?\Zt S;‘%iklglrif %Is‘ap (]9613110\951&%{21 S'%ﬂlsul‘é‘?i]t@% SHEITK &3erRki® PRI %’c’nﬂg SRR 1121 ng,

yl ng agents, sol ution pronoters, regul ating the
osrmt(\&rlpg,é’édsan]réo%l).d/ or buffers. In addition, they may al so cont ai n ot her

accorBEHETo comyantT anans o RBE Edms it Pu TR R R RE

converts an amine, amide, or other nitrogen-containing moiety mto a different chemical

group that is substantially inert to the conditions of a particular chemical reaction. Amine
protecting groups are pfefei‘ably removed easily and selectively in good yield under
conditions that do not affect other functional groups of the molecule. Examples of amine
protecting groups include, but are not limited to, formyl, acetyl, benzyl, -butyldimethylsilyl,
-butdyldiphenylsilyl, &butyloxycarbonyl (Boc), p-mmethoxybenzyl, methoxymethyl, tosyl,
trifluotoacetyl, trimethylsilyl (TMS), fluorenyl-methyloxycarbonyl, 2-trimethylsilyl-
ethyoxycarbonyl, 1-methyl-1-(4-biphenylyl) ethoxycarbonyl, allyloxycarbonyl,
benzyloxycarbonyl (CBZ), 2-trimethylsilyl-ethanesulfonyl (SES), trityl and substituted trityl
groups, 9-finorenylmethyloxycarbonyl (FMOC), nitro-veratryldxycarbonyl (NVOC), and the
like. Other suitable amine protecting groups are straightforwardly identified by those of skill
in the art.
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respectively, and contain about 0.1 to 75% preferably about | to 50% of
the active ingredient. 72 WD 2006/ 071960 PCT/ U52005/047333 [0002611 For
exanple, injectable solutions are produced using solvents such as sesane or

peanut whhoh7@gieous propyl ene glycol, as well as %Jﬁ' 9&6%5;1?4%39“0”5 of
wat er - sol ubl e pharmaceutical | y-accept abI e salts of the conpounds. In sone

enbodjqiB di ol ethylene

gl ycots anéi m X@e@?&%gﬁt?tﬁﬁerhgﬁfoxyﬁ&&@ﬁ%ng% ﬁe%cﬂl‘& |n§?‘9}h&g#&fyt%f s of storage
and ugepp isheitber oylapdratikyghsdsoct &itenayl pmd sdtylathéry es well pr divdnrthetd)e growt h  of
m croQr Isns. The ter. "parenteral administration” and "adm ni stered

par enfgg@%mpyr%l aﬁ?@%ﬂgﬂéﬁﬁ ﬁ@%?r@gﬁgglé?? Gt adni ni stration other than

ent er oo t opiseble @eifolh@t dnat k@l strathia? hit ri¥nd B/iRAELH:ONcor@Ami NC! udes,
without |imtation, intravenous, intranuscular, intraarterial, intrat hecal

i nt r aB¥pis ﬁ’r‘ﬁlﬁlﬁlﬁﬁto}b&ﬁﬂ% pyrHive lﬁolﬁflﬁfatfaﬁ wicid degreg efyreitypm 41eaqtiaper i t oneal
trans - traarticular, subcapsular,
subarglcli: 1 dfoﬂ?%?gﬁﬁa %fﬁ %ﬁi %Lﬁlalagénﬂj ection and infusion, [0002621
For r EEO%S]admInrt}sispamﬁoauonsuhe Em@nhmr fohay simciadinie tk phesipodedsitkns are, for

example, to a ratio osjtories ne Su sitories are
v anpario sy Rl B vine O el iR %&E@ecgﬁﬁﬁe e
co npoenhs 9&3 hei% }kzﬁe HeQbink nfBfing QQé&ﬁmoﬂ? %@rﬁo&%k%mf%rd

preserving, stabilizing, wetting or enulsSifying adgents, |0n pronoters,
sal t sirftbe art éqjuhigh ihignyesios delongs Ipithessen of candlich rﬂmemxesfeeir %Jemﬁﬁﬁtmddl tion, they
may amcon%pt ain other therapeutically valuabl e substances. The
conpositions-are prepared according to conventional mxing, granulating or
coat i {)0p2%)hodsAll pespesdes wed stioauned hashainiesbtitiwie Indidated708by pr ef er abl y
about 1. o 50% of the active ingredient. [000263] In sone enbodi nents, the
corrpoﬁ’ﬁ Lare formul ated to deliver the active agent by pul nonary

adm nigjopsd)i on; “(R)nﬂ:)matﬁﬂ BeRdpy? tet“b&mepjpy@mn@}ﬁaéa% adnfhiftRhioPR contai ning
the active agent from for éxanple, a franual punp spray, nebulizer or

pr ess aempad ofithe dnsationand at iastiasecondagens sepuhofsaipesific featment apimen

fornmu I tistatic
agent TEOE B by ohtdR o P 0 U Corn o S RO Bpe Bl SHa2 B (™' F00264
A dr uperabficialeffest dfdlie e@nﬁmmomiehaluths,lb‘mglsaet hmiibdtoc pivpnbcsddnetic stii t abl e ‘aer osol -

canister with a neterj e.containin rmaceut i cal aerosol
F o Pt e e P e e R e o moBhe i D P S t 0 hol d ¢ he
cani siagmidehiish bPWeicaberdpdtdic @Qén'ts\’iﬁ%blmbfﬁﬁﬁ‘on @?{hﬂﬁii@fbaﬂn@dbﬂ@v@f g delivery

deV| ce has a headspace representi ng greater an about 15% of
defined time period P usually minutes, hOUIS, ays or weeks depending upon the combination

selected). “Combination therapy” may, but generally is not, 1ntended to encompass the
administration of two or more of these therapeutic agents as part of separate monotherapy
regimens that incidentally and arbitrarily result in the combinations of the present invention.,
[000251] “Combination therapy” is intended to embrace adminisiration of these
therapeutic agents in a sequential manner, that is, wherein each therapeutic agent is
administered at a different time, as well as administration of these therapeutic agents, or at
least two of the therapeutic agents, in a substantially simultaneous manner. Substantially
simultaneous administration can be accomplished, for example, by administering to the
subject a single capsule having a fixed ratio of each therapeutic agent or in multiple, single
capsules for each. of the therapeutic agents. Sequential or substantially simultaneous
-administration of each therapeutic agent can be effected by any .appropriate route including,
but not limited to, oral routes, intravenous routes, intramuscular routes, and direct absorption
through mucous membrane tissues. The therapeutic agents can be administered by the same

route or by different routes. For example, a first therapeutic agent of the combination
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the total volume of the canister. Oten, the polyner intended for pul nonary
admnistration is dissolved, suspended or enulsified in a mxture of a

sol vent, surfactant and propellant. The mxture is maintained under
pressurgoizmeATRaNi ster that has been sealed with a pRiRKkhfISeM§ve. [000265]
For nasal administration, either a solid or a liquid carrier can be used.
The ’ i QAL WAk iVl INCE i in the
rangeSceg%‘cl,t&hflg%r'lgeelx&f'gi%J;ugé,é 461%1 ?’g?fﬁl@ﬂg WO %%%%07198(@% p‘%@%&#ﬁi%@wwout 20 to
about ths@omiineHernman beladnisisterest arallyat Albmmatiyelyoforr akample.edl thyrapestic d i nhal ati on
t hrou sal . ) one._enbodi ne ere the,liquid carrier is
used, %ﬁé%ﬁﬁﬁrﬁ? mé'f%?%rﬁ ﬁl%ga?lgé) %‘glrl] iﬁ:‘setr id %t&c E%entg ﬂ%&?&%@&fli{?eg P Ydro ps and

i ncl utheraveriolts Mjectom EThessegE@nud inossiciothe thdigpeatid ageatsiafgidedhirtiel is k@00266] Al so
cont eﬁgl at ed _arai formul ations that are rapidly dispersing dosage forns,
al'so Y&819% ash dose" forms. In particular, some enbodiments of the

Pr esefoobsyent | At ioh Bl ALRY oA Bro RO RichnRRR Blend ol hei ractive

ingredients within a short pério , €.g., typically less than about
five agenistaggescpibed ghoabin/futtbgsombimtiabwith otienkiviogielipadive ingredientpr ef erabl y in

| ess than _about, thir secon and.nost preferably.in | ess.than about ten or
fi fteé%ﬁ%oéléon Esheragﬁékl‘?'oﬁﬂ%ﬁ'g? f lgﬁ]s‘mgl? geﬁeﬁ;b@hﬁ%ﬂmga%%magw ation to a

subj eHerapiy&irthey adrh@iisgs @fion-Grigth@stmeh0 theoardhetrEymbMSesit edanduttsd & body
cavity or _application to_a r‘riol t body surface, or __open wound. [000267]

Typi c&@M Wagle'f%eég hongs g Gene cﬁaff% iEog 86 segeions fha qombinakion ghibsi st er ed
oral l i i Al A : d: : require

gr eat Mlgaipgﬁ&%ﬁﬁtg%cﬁ%wﬂﬁ%&%a% ﬁtalF F%%\s%gg%%ﬁ%%%h gg{reg%?eg’lqi;/e i ngest ed
or abbeneliier] ¢ffcdisghll eétdeved athentheowaldrugresdbnent éstempnrally nenevet doiment s,

sui tabl e .rapidly di rsing.dosage f.or re also used in other
appl i g&taidgﬁlg,sualt%ﬁlot@gﬁbﬂﬁpﬁgh% ?@ﬁ%ﬁmapﬁywﬁagv%‘ﬂee her bodily insults and
di seagE@253t at €Shrotgholit 6 déelipse watrelchb@poRibiareddschibeday havinal |y suppl i ed

noi sture i s not possible., [000268] ,"Flash dose" fornms are known in the art;
see f #rlusdingpr compising spcdlicpmnes et dt is ponieraplated thal parpestiogsalio coat i ngs of

i nsol yhlefst Qgsﬁﬁtﬂlﬂﬁbf,iopc@rﬁis-{ﬁ'f HeSecifedtom; t52 SR Dar %h@ﬂé‘i)roc‘éss@QZre697; freeze
dried foans and fiquids in U'S. Pat. s. 4,642,903 and"5, 631, 023; nelt

spi nnidesgribéd atdevige, fdnding.ion comBisimaspecifio procassgsPs.3n6progessBeise73 and

5,518, 730: i ree-_ form.fabri i on.in Ral .. 8. 471, 992;
sacchg?ﬁ%@%%@eagy8Ia-lr°§?%nrsmﬁ%§ﬁexrgcaﬂﬁg%%;c S|S]cj|1 '856 B'bsll:%'gg%’ 1|t n 51 “ Pat. Nos.
5, 587 uddezstodl B aGhSdrder oF sBpy ordiBer fanskrionaid, céitfin astiuhs atdhaimdfta@iahdo known to

the art. [000269]. The compounds_of the invention are also fornul ated as
"pul s écalgra[é thejayention rema?nsr{)%eragle. oreover, two or more steps or actions may be

{

conducted simultaneousty. _

[000254] The compounds, or pharmaceutically acceptable salts thereof, is administered .
otally, nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, |
intraperintoneally, subcutaneously, intrarmuscularly, intravenously, rectally, intraplevrally,
intrathecaily and parenterally. In a preferred embodiment, the compound is administered
orally. One skﬂled in the art will recognize the advantages of certain routes of
administration.

[000255] The dosage regimen utilizing the 'compounds is selected in accordance with a
variety of factors including type, species, age, weight, sex and medical condition of the
patient§ the severity of the condition to be treated; the route of administration; the renal and
hepatic function of the patient; and the particular compound or salt thereof employed.” An
ordinarily skilled physician or veterinarian can readily determine and prescribe the effective

amount of the drug required to prevent, counter or arrest the progress of the condition.
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fornul ati ons, in which the conpound is rel eased fromthe pharnaceuti cal
conpositions in a series of releases Q e., pulses). The conpounds are al so
formul ated as "sustained rel ease"” . formulations in which the conpound is

cont i NURHShok/h f@ased fromthe pharmaceutical conpgsiftion. . a prol onged
peri od. FOOOB?‘% Al so contenpl ated are formul ati ons?ét}.ﬂéﬁ?}”ﬁé I d

formu LoRns, iAcluding. cyclic,. or cl.ic . encapsulating or solvating
agent 10055 DEmButr e i e SRS R st o .

met hy tizehvention en, beouktDin Repiri @i @i Stienp®biBPicontCorRAaMEIOIB¥t dditfon

derivati v%s Wi th a sodiumsul fonate salt group separate fromthe [ pophilic

cavi t Yasy Pablishme Go..Aasipp By QPR 11960 epbydiomsnt treompeuds desgsibed spacer group

or po c ' : . 'f’gﬂat I '
met hy?léclrglﬁ’T %&%E@ﬁaﬁéﬁgﬁg&%‘%@%ﬁ%ﬁ ggﬁ%ﬂ%o’ | rrtgﬁ(g Fhe‘[t’kﬁgcﬁgaggaeﬂrll%l is a polyanionic
( 3- cy pteparationsiin combinatican Wittea pharnacgeut cdiyeeptibleonatse os dittens epdinbleed from t he
| i pophilic cavi b but vl ether. spagel..dgroup., €, d., TI SOL(r) (CyDex,
Over | Qiﬁ?fna 9&1& c‘éﬁﬁ]kf %aﬂg‘?rﬁmf’ﬂlge Lyert S8§ﬁﬁggréloﬁglg@ntsg"ﬂfitgr%ﬁeaqﬁﬁjé’%t / di scl osed
coNpounekght BatliddrisO Mheé dbmBimywill iRQREdeRtindusOphath&Rndal tdigpRERAL I N wat er,

e.g., a 40%]3% wei ght sol ution; E)reparl ng serial dilutions, e.g. to nmake
sol ut ABREnts puiiolgoh to-prpvidsehe dessod dqrags 2peE Bl the Ta&ﬁ%ldisﬁﬁqui heein.addi ng an

excesi%dgg?@g ?r{)g%ln%l? emgdﬁféﬂﬂﬁ% ecofn aﬁncf:i@?}"eg?reea e !adﬁﬁﬂs@ioﬁ,g&}ei’% nt) of the

di scl m Xi ng under approp conditions, e.qg. ating,
agi t atilieafisclesehi@apauods oralts théreof drk egmbinet with a guitehleowlif ot tigud ngriehe

resul ti | Xtures to o I.n ear_ sol utions; and anal yzi ng the.sol utions
For o hEgE GPn Sr et Lo BllsoRin o MM SO E OB OMSIRR SHAIBF HESt | one. and
pat enfomossiment Sh&iablef, i8S RhfkuRs,Qnt AEAIRbALRCRE bEdW 1RY abdueber ence as i f
each such publication or, docunent was specifically and individually -

i ndi cateiht pereerts of tha gefiyednaredientiyed & pindessuck pegun Bagacaitheachds: 89mpubl i cat i ons
and p%faf'dﬁor%%l%ﬂf&%%f:iﬁieh& sﬂﬁfas.di&ic‘?lﬂgﬁgos%ga h ﬂgﬂ?eézglgﬂ%'%ée?ﬂ%ucﬁgycdrﬁ pertinent

prior art, S'It constitute a m’ssi on contents or date
of t hetaghnpotatblsarchroralginio acitkaadnbgranoswch eemagesion dedattnandmyaof written

d i pti th f skill .in th t. wil.l i t the | ti
e pr BFHHE S4ERE G0 Pty di ek eat S R AR e VP adebfery descr i pt § on
and exaifBisis a%h;?\aale@ft@ﬂé@éont@b& posigRionfto atewalsoftHe@Bo é;@tli%gjidm tation of

(0]

t he cl ai ns t hat l ow. EXAMPLES Exanple 1: Syntheses [0002
Repre§@ﬁ@h%qcbé5§ﬁ%’r?élses of conpounds of the invention are described heroin.

Synt hegigssef  ComPQMREHodAMhs2vAtitid ofhatmAB a4l pres33 coatings or to

modify the physical form of the dosage unit. For instance, in some embodimenits, tablets are

coated with shellac, sugar or both. In some embodiments, a syrup or elixir contains, in
addition to the active ingredient, sucrose as a sweetening agent, methyl and propylparabens
as preservatives, a dye and a flavoring such as cherry ot orange flavor, and the like.
[000260] For some embodiments refating to parental administration, the disclosed
compounds, or salts, solvates, tautomers or polymorphs thereof, can be combined with sterile
agueous or orgariic media to form injectable solutions or suspensions. Injectable
compositions are preferably aqueous isotonic solutions or suspensions. The compositions
may bel sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting or
emulsifying agents, solution promoters, salts for regulating the osmotic pressure and/or
buffers. In addition; they may also contain other therapeutically vaiuable substances. The
compositions are prepared according to conventional mixing, granulating or coating methods,
respcdtively, and contain about 0.1 to 75%, preferably about 1 to 50%, of the active

' ingredient.'
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3-benzvl oxybenzonitrile cmgr CN HO (C33)2CO 1 \ O [000273] To a solution
of 3-cyanophenol (5.00 g, 42.00 mmol ) in acetone (100 m ), potassium
carbonate (5.79 g, 42.0 mmol ), potassiumiodide (335 ng, 21.0 nntol)
andbenzyD 20dswaorssde (4.20 nil, 42.00 mol) . were addegcardzdobfssgRaction

m xture refluxed for 12 brs (TLC, ethyl acetate:hexanel :1, Rr=0.6), then

" oci ahe Bt | oned Bt aney e WP agtodned iy AR SR Otne

or ganpupepayieil Om/agueomgdopriem glicohat evelltapageeounshlaiane df weter-sdviily dr ous sodi um
sulfat V. er..reduced ssure he tar et ether as a
vel | oS F‘%Pﬁ g ol %@;1 Rl §f the EpRpRdp B Pﬁ?&@%ﬁ@u@&?&&%@ €400 Miz): 8
7.51- ﬁmﬁa&édﬂn gajnberol,a;qlﬁ{ polyalrylane ﬁyd@mulxﬂxm&en&tém mm@ﬁbﬂd@{a&ﬂe NH2, HCI

CN i) LiA H4 é \ i1) HC [000274] To a suspension of |ithium
al umi FRISFIRREPT @agmd l(sas th@lsa P@epalﬂ@lse:@awr)esewwvatcyprévq%ﬂne(gzm m) a
sol ut ,OficRfordAABmi: AR 1A YRERG AN dhTihikSatioR" é&mam(ﬁst d Jrrethlrafiyfla 0L ) ViAS
added drop-w se during 10 n at room t enperature, ?I to stlr for 4

firs (Ed@ereinoneans nudet aff adlmifisixdion ofheBthaRbute] &)d toplhd adamu*stramnn,was quenched
10, m. water and filtered. . The organic |ayer

ith ;
vaats V\é%uﬁg%bﬁné uﬁﬁ‘fag‘? ﬁ*f%amg:\%#h%aégwg?@ ROYS, PIPINSE, 10 M cone. HC

to foamahfesﬁgrﬁnmmemnﬁ@a@mm aahaoﬂaﬁalgﬁmﬁ&&/w.t letfhder;ﬂréll\ihﬁ?a etiftdMBD, 400 MHz):
S 8.33(s, 3H), 7.45-7.37(m 41'1), 7.34-7.30(m .2H), 7.19(s, 111), 7.02(t,

J' 1 byppsira @qqy] s@cg@gous,gpb:cuﬂglﬂgr; ggzraa:@fglyr subcapsﬂar subarachnoid, -
1 AR DR R RS O 0 i bl phenyl acetic acid (2. 28
g, 10[M82¢@]nol )Fdrmectal administration, suitable pharmacentical compositions are, for _

example, topical prepéraﬁons, suppositories or enemas. Suppositories are advantageously

prepared from fatty emulsions or suspensions. The compositions may be sterilized and/or

contain adjuvants, such as preserving, stabilizing, wetting or emulsifying agents, solution

promoters, salts for regulating the osmotic pressure and/or buffers. In addition, they may also

contain other therapeutically valuable substances. The compositions are prepared according

to conventional mixing, granufaﬁng or coating methods, respectively, and contain about 0.1

to 75%, preferably about 1 to 50%, of the active ingredient.

[000263] In some embodiments, the compounds are formulated to deliver the active

agent by pulmonary administration, e.g., administration of an aerosol formulation containing

the active agent from, for example, a manual pump spray, nebulizer or pressurized

metered-dose inhaler. In some embodiments, suitable formulations of this type also include

other agents, such as antistatic agents, to maintain the disclosed compounds as effective

aerosols. '

[000264] A drug delivery device for delivering aerosols comprises a suitable acrosol

canister with a metering valve containing a pharmaceutical aerosol formulation as described

and an actuator housing adapted 1o hold the canister and allow for drug delivery, The |

canister in the drug delivery device has a headspace representing greater than about 15% of

the total volume of the canister. Often, the polymer intended for pulmonary administration is

dissolved, Sﬁspended or emulsified in a mixture of a solvent, surfactant and propellant. The

mixivre is maintained under pressure in a canister that has been sealed with a metering valve,

(000265} For nasal administration, cither a solid or a liquid carrier can be used. The

solid carrier includes a coarse powder having particle size in the range of, for example, from
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di met hyl f ormam de, DMF, (30 m ) was added dii sopropyl et hyl am ne, DnEA, (5.47
nil, 31.35 nmmol) and stirred at roomtenperature for 15 mn, then

benzotri azol yl oxy-tris[pyr olidino]- phosphoni um hexaf!l uor ophosphat e,
PyBOPTWO ¢as4Bi9gh 10. 45 nmol ) was added and the st pehigefhoygsssgont i nued for
further 30 mn, then 3-benzyl oxybenzyl am nehydrochloride (2.6 g, 10.45

nmol ) giad i.ﬁlgﬁ etk if - ction m xture
was tﬁ%zgouregﬁﬁvgrﬁ%ﬁﬂnﬁﬁif)ﬂg & tlgir? aC| fEtleeéblS} %d%rﬁﬁlaﬁ??l N HC and
ext r adveughihe mﬁsélmwﬂﬂg%e de s0mee emumnmt; wherg ﬂﬁi@lmﬁ cpangrds higedethewashed with

sat ur 76, WD 2006/ 960

PCT1U Eﬁgﬁ%ﬁé&l Fﬁee over %@%’ c?gfl gﬁlsdg (\)/lén]f aqfug%vgglﬁuﬂsdoefr vacuumto
gi ve @eywetlivonpsticuds t e powder  of the desired conpound (2.65 g) 62%yi el d.
[OOOZZ@Q é\éot hMr ocedﬁée i nvol ves, use ani de formtion using the acid

chl or conterppatefl grq tornyations et psiapidly gisprisee dofpery SaLl, Dry
DCM | ' 9 d 2.5
o) i o B e e e e o b i ror 1

h, coateddrmuated amn@w@gxss tham rdna&bdhﬁmtld@mgmdm’esdmﬂm eshortpmiorhof 0 dr yness,

Egsghﬁﬁeb%%tﬁgﬁgﬁy% Chl i eael%{%(%ga 3418 tg Ed%&gﬁfif%ﬁ%’lg\aﬂ anount of

t he Smob@ﬁé&kmwheén&ﬂ@rﬂbm tﬁﬁiﬂyls&do@.ﬂs il RSt EDabT )n Mbdthar dbott 8Ly  Of
trieth | am ne stirred fqr 5 brs, then poured onto acidified cold

wat er fi ‘Piiéseé?‘ﬁlén SECIfl fg%‘#‘a’%ﬁ@ rEscUiiRkle fopadwpmistraipn F%a Bviect va aysiEaf r enoved
under &g&é%@ gxaqiséﬁ§ ﬁyﬁﬁeﬁzen Qﬁé(&b?&!,ﬁ‘ca%@% gleépgﬁ@atgﬁ ) a@%‘ifw féygfa%e or HN'VR ( D'VBO |

500 2Hz 111
7 21(t0p611]\&6lm§1H2 2H) 6. 85(d J 6.5Hz, 214), 6.81(d, J 8.0Hz, 1H), 5 00(s

N( 3. hi%@%gﬁ be n"i%ﬂlﬁﬂlX %bfbﬁiﬂ Suip 3&?4%%‘1"3&&%@% isadgypistered gually o | ) p oy

Met hargfichHibbhidl didperses in the mouth, and hence does not require great effort in swallowing
and allows the compound to be rapidly ingested or absorbed through the oral mucosal
membranes. Tn some embodiments, suitable rapidly dispersing dosage forms are also used in
other applications, including the treatment of wounds and other bodily insults and diseased
states in which release of the medicament by externally supplied moisture is not possible.
[000268] “Flash dose” forms are known in the art; see for example, effervescent dosage
forms and quick release coatings of insolyble microparticles in U.S. Pat. Nos. 5,578,322 and
5,607,697, freeze dried foams and liguids in U.S. Pat. Nos. 4,642,903 and 5,631,023; melt
spinning of dosage forms in U.S. Pat. Nos. 4,855,326, 5,380,473 and 5,51 8,730;. solid, free-
form fabrication in U.S. Pat. No. 6,471,992; saccharide-based carrier matrix and a liquid .
binder in U.S. Pat. Nos. 5,587,172, 5,616,344, 6,277,406, and 5,622,719; and other forms
known to i:he art. _
[000269] The compounds of the invention are also formulated as "pulsed release”
formulations, in which the compound is released from the pharmaceutical compositio_ns ina
series of releases (i.e., pulses). The compounds are also formulated as “sustained release”
formulations in which the compound is continuously refeased from the pharmaceutical
composition over a prolonged petiod.
[000270] Also contemplated are formulations, e.g., liquid formulations, including cychc
or acychc encapmﬂatmg or solvating agents, e.g., cyclodextrins, polyethers, or
polysaccharides (e.g., methylcellulose), or more preferably, polyanionic p-cyclodextrin

derivatives with a sodium sulfonate salt group separaie from the 11poph111c cavity by an alkyl
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[ 000278] To renove the benzyl group of this ether (5.00 g, 13.35 mol) was
dissolved in nethanol (20 m), to this solution was added a catal ytic
anount of 10 % Pd/C (355 ng, 2.21 mmol) in a Pair hydrogenator (55 psi) for

5 his, wolbd®medsd hr ough celite and the solvent re 3 acuumto give
the target phenol as yellow sh powder (3.20 g) 84%?@&3%%%?%%

t ' : ' ' talli terial,
o 0 P SRR RN i P Bl o BaBiE" ) e Tesa, T
J =SHzpetR3ilggllulose 5 B( ahothed i feddeld emPadijnent/ thbdigent ida polfitioni@ fyclodexd®{ d, J=8Hz,
3H), 7..07(t, .J 8Hz, 1 6. 65-6. 60 311)., 4.17(d, J-5.6Hz, , 3.5(s,

SHy | el SR LR AR R b 1 PSR SR b B IRRY S HoONOS:
318. 144 of ey, SABTIR%D (FDMOOORH0RED OGS ARBHAR 33AyarCOMPOUNd 2:
N( 3- (T'uor 0- bel zzvd) - 4- bi phenvl acetanzide 0 OH NHz + PyBOP,D1EA - / \ \ \ /

- NH smitalle pgant/divodosd cpppordprmbationgatiastivanensting asplptiemef thaegsnt im acid (2. 00

g, 9.42 mmul) i . .)__.was .added 3.29 18.84 ) and

Ot i 1ot R, b abPy it fofThion: SR i Dlhiont Bl e Sflcds 7550 810G

?lddedzogs;cio; '5% BB t(j%r(?%ml); ihxfdlubéililﬁséh;)iriju% télxh?rceé’sgcmﬁpured Rahe @nount i
uor enz am.n . g, . nmyo added and tne stlrrlng,contlnue or

24 brgatgp Wby %ﬂ‘?ﬂfgriﬂgﬁlﬁrdé%l%iﬁ CPRSHES TIEPECBETAIPRATEF aci di fi ed

Wi th {hQiiBhs, e Nedte, ARG SoAEHRH, andithd gt ByliReR %k&%&@” and the

organi ¢ | ayer "Washed with saturated sol ution of Na ,  Water and brine,
dr i edrepidng INRSSItophthint ¢lenr solutienst andemalyeiguind@iuticas furernawnigition of whi t e
powdetii1 gf 1t h% desi r%d conpound (1.00 g) 33%yield. Another nethod involves
t he acr g=cf cﬁpmgmbwpl i ng nmethod described below, 0 O OH NHZ SOC12

Dr yDCighe271]\  TEAL pitlications and patent documents cited herein are incorporated herein by

reference as if each such publication or document was specifically and individually indicated

to be incorporated herein by reference. Citation of publications and patent documents is not
intended as an admission that any is pertinent prior art, nor does it constitute aﬁy admission
as to the contents or date of the same. The invention having now been described by way of
writien description, those of skill in the art will recognize that the invention can be practiced
in & variety of embodiments and that the foregoing description and examples below are for

purposes of illustration and not limitation of the claims that follow.
EXAMPLES
Example 1: Syntheses
[000272] Representative syntheses of compounds of the invention are described hersin.

Synthesis of Compounds 1 and 2 (KX1-136 and KX1-305)

3-benzvioxybenzonifrile
CN

CN Br
D + K;CO5, KT @
HO (CH;),CO ©/\o

[000273] To a solution of 3-cyanophenol (5.00 g, 42.00 mmol) in acetone (100 mb),
potassium carbonate (5.79 g, 42.0 mmol), potassium iodide (335 mg, 21.0 mmol) and benzyl
bromide (4.20 ml, 42.00 mmol) were added and the reaction mixture refluxed for 12 hrs
(TLC, ethyl acetate:hexanel:1, Re=0.6), then the solvent removed under vacuum and the
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| F [000280] 4-biphenylacetic acid (2.5 g,11.78 mml) charged in a flask
then thionylchloride (15 m) was added and heated to reflux for I h,
cool ed, and the excess thionylchloride renmved under vacuumto dryness,

t hen the(,@,go@gﬁggd crude acid chloride(2.8 g, 12.13 lved in dry
DCM (30 and added drop wise at 0 Cto (1. 381n1PEﬁE%§g¢£§§) of the -

3-fl | th 69 m, 12.13

nunoij%rﬁ(glil gﬁéﬁb st ?E%rvg# mg aﬁ?%@fﬁcggt%gﬁpgg%%rga%é ﬂaéf??w%gd cold water,

thg owgshiail mﬂaa;yaeeesr twmﬁsah&drlid cwt&r maiytefous bodime salfice Eliil:b% 0 d,m@alméa@goved ;Jnldler ;

reauce essure to, give the targe L e ecrystalll ze

rom R aresunR o Sive g et clier e kel BNBIcice) 365 e § Y e
7 44 t J= 7 5%& 213),

7 37 gdlﬁ%%ﬂu‘mﬂdé%om)oﬁ?ﬁ? %ﬁ(ﬂlg?ﬁ?%{&aﬁ% 5Hz ( 3.52(s, 2H).)FAB

HRVG Bay 51 ek 4—&,30 ;ngFNO 320 1406; found 320 2, and the base
peak toun ); cal cd. 342 1372 78 V\020061071960

PCT/ US2005J047333 Synt he5| s of Conpound 3, ?.,—ﬁgﬁ [ 000281] The synt hesi s,
outlined in Schame 1, began with acid chlori de 6rmation of biphenyl acetic

acid foll owedg%am dmgﬂgﬁlng with 3,5-dib oxybenzyl am ne. A | arge
nunber of i rrpu 4 oduced b ci d ride formation. However,
ot'her amd de oupti ng %)Oﬁégures suc%r exanpl e, PyBOP or

i deS, can al so’be used in theg” reaction. [000282] C eavage of one
“of the nzyl groups was acconplished under high pressure hydrogen (50-60

Chr om 83 oy  TEa bl R L R, b R G L RN Gt e LSRN, ot e

as weld drgetieh@00 dhl]ny solatkon ofitleheS-penagiog ybenpQORRSH) ettBi ph%g,lﬂa%&mml;ic id (220

vverelé?@ﬁ@(gyglq%i’ € @%@%ﬁ%&%ﬁe}n@g@gﬁ?%&gﬁ%{% sof tgl T Orlrgﬁnved

i N vagmel Bt hekahe $i30R wa; ﬂﬂsz@s&,@ﬂoﬁ%s tﬁeﬂ@ﬁ%\dwﬁh@ﬁ Bl%mzwe%manzyl am ne
1.1 eq) was added foll owe TEA (1 eq). The reaction was then stirred at

§ oom {8 avaiger andiilteodr “ﬁh&gngam goryveag orasl Wil watter, driedioves I\%‘Sfm_an(iwi th DCM
d J ' ' 3X20 ni
Zﬂd ﬁ@?%gdj\(vﬁ@(;gn'h E‘?(ﬁg’ﬁn@éeac %ﬁ%ﬁﬂ{eﬁ%ﬁ%ﬁ)g&?y&p {eﬁﬁg}g%esgl fate aald
r enov €AMSO, 4ol MHA 5 §BMe, IBO7.A48767(werAH)e7 f4-0BOGH, 2FH, Vile@, TE), 7.02fty omat ogr aphy
(1:1 %g%sﬁ%&h&m ajcge]t(saﬁﬁg) gave 220 ng pure product. TLC Rf =0.2

N(3-benzyloxy-benzyl)-4-bihenylacetamide

g] _QH+ cHzNHa.HC' PYBE:;)EA , HN’\©/0\/©
©AO© 0

[000275] To a solution of 4-bipheny1 acetic acid (2.29 g, 10.45 mmol) in
dimethylformamide, DMF, (30 ml) was added diisopropylethylamine, DIEA, (5.47 ml, 31.35
mmol) and stirred at room temperature for 15 min, then benzotriazolyloxy-tris[pyrrolidino}-
phosphonium hexafluorophosphate, PyBOP™, (5.43 g, 10.45 mmol) was added and the
stirring was continued for further 30 min, then 3-benzyloxybenzylaminehydrochioride (2.6 g,
10.45 mmol) was added and the stirring continued for 24 hrs. The reaction mixture was then
poured on to ice cooled water acidified with (10 ml) 1 N HCl and extracted with ethyl acetate
(100 mi) and the organic layer washed with saturated solution of NeIICOs, water and brine,

Q
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(single spot, 7:3 hexanes:BtQAc). LCMV5 514.2 (m+H) 536. 2(m+Na).' HNVR (300
ML3z, CDCl13) S (ppm 3.65(s, 2H), 4.50 (d, 5.7Hz, 211), 4.96 (s, 4H), 5.71
(s, 111), 6.43 (s, 214), 6.49 (s, 1H), 7.58-7.26 (in, 1913). [000284] The
di benzywoxyranide (1) was dissolved in 15 m Et CAc ( pbPykoas@babe) with
gentle heating in a Parr bottle. This was put on the hydrogenat or at 50 psi

hydr 08Ra KOrNdB0, B thd BelvER AhdvRE et vhhdubPlgRivd IV ABARANGAIC BuRd L he
sol vent was rénoved In vacuo to give a cru ure of s aFrtmg nat eri al
and pwfdhméﬂsne@rdmman@éwi:@r@%ﬂc@r aphy gave 50 ng 1 and 41 ny desired

L O U S e e 5,

2H) , ﬁo%ﬁﬁﬁthefdiﬂqmﬁgfb?zct(@, 2H), 6.49 (s, iH, 7.30-7.45 (m 1C]—I)
7.54-7.37(m 4H) 79 WD 20061071960 PCTltJ820011647333 Scheme 1 0 CHOO
HZN H NjioBn OBn§ H ~ ~, iii HI OBn OH &O0Bn BnO 1 / KX1-306 Reagents: i)
SQOCl 2, @M iy 8, 5di benzylwxydeenzyl ami ne (1-0eq), TEA (20eq) 23%yield
(two ps, h chromat ography). iii)fI®% Pd1C (10 nol ¢ 2, 55psl,

Et OAck2dhsOeBRY) af ter c At Gy BEHY,  “BORVE ' mpound 4.

KXI - 307 [000285 m S|_Wt"r| ned Sc hie I'n one synt hesi s,
the r tion € epted wWith am bond formati-on o give 2, followed bya
Suzuk ouplikg Wi th phenyl boronic acid to give the neta-biphenyl product
Compound 4, KX1-307. In the Suzuki reaction, the biphenyl product was

f or mel9OB] t he Todhbiphamylagiti avist (2écg)tﬂ®a tloskp ﬂmn}dxﬁﬂqrblp (BORD) wasadd@Vs) despite

addi t t I
chr on%lf%g%%tg%ky, {éb?grhoa&q% cou eﬁ%%sa%}e/c’%gledﬁ%grﬁg?%&& ‘)F%mqegga starting
mat erd@hesﬁ, thenRw groduded chite aGidzhlokidand @&isﬁiﬂv@hﬁ}dhb@l\/ﬁol ved t he separation

pr obI %ﬁfﬁif@b%%ﬁﬁ@@%@?d SEBSOEE%);%ﬁaJ%ﬁm téfﬁge 1-307 as well as

benzyloxybenzylamme solution in DCM (10 ml) with (1.5 mol) of triethylamine (TEA) and

stirred for 5 hrs, then poured onfo acidified cold water, the organic layer washed with water,

brine and the solvent removed wnder reduced pressure to give the target amide in 80% vield. -
'HNMR (DMSO, 500 MHz): & 8.58 (1, J=12Hz 1H), 7.60-7.57 (m, 4H), 7.44-7.29(m, 10H),
3 7.21(t, /=16.5Hz, 2H), 6.85(d, /=6.5Hz, 2H), 6.81(d, /~8.0Hz, 1 H), 5. OO(S 2H), 4.24(d,
J=6Hz, 2H), 3.51(s, 2H).

_ Compo und 1: N@3-hvdroxy-benzyl)-4-bivhenylacetamide
- Pale, 10%, By O
/\©/ " Methanot O HN/\@xo”
0

0002781 To remove the benzyl group of this ether (5.00 g, 13.35 mmol) was dissolved
in methanol (20 ml), to this solution was added a catalytic amount of 10 % Pd/C (355 mg,
2.21 mmol) in a Par hydrogenator (55 psi) for 5 hrs, filtered through celite and the solvent

removed under vacuum to give the target phenol as yellowish powder (3.20 g) 84% yield,
which crystallized from methanol to give (1.5 g) of white crysialline material, mp - 169-170
°C. "THNMR (DMSO, 400 MHz): 8 9.34(s, 1H), 8.53(s, 1H), 7.63(d, J=8Hz, 2H), 7.58(d,
J=8.4Hz, 2H), 7.44(t, /~7.6Hz, 2H), 7.35(d, /~8Hz, 3H), 7.07(t, /~8Hz, 1H), 6.65-6.60(m,
3H), 4.17(d, J=5.6Hz,2H), 3.5(s, 2H). FAB (fast atom bombardment) HRMS m/e caled. For
(M+H) CpHaeNO»: 318.1449; found: 318.1484. '
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[ 000286] 3-Bronophenyl acetic acid (250 ng, 1.163 mml) and 156 ng (1.1 eq)
of phenyl boronic acid were dissolved in 6 nL water:isopropanol (6:1).
Sodi um carbonate (160 ng, 1.3 eq) was dissolved in 0.5 nmL distilled water
and adaaweote reaction followed by Pd(OL-1) 2/ C fddusdesnd33®! 10): This
was rotated in a 65 C water bath for 5 hours. The reaction was filtered
through filter papgfmokidd:evs 1hekdnig® ML
|sopropanol wat er: b shes were conbi ned and aC|d|f|ed to

h 1 N sulfuric acid. Isopropanol was renmoved in vacua and water (10
m.) wag added. This aqueous |ayer was washed wi th di chl oronmet hane (3X20
Lgani c washes wegg, conbined, dried mnth sodi um sul fate, and renoved

a to give 215 ny (87% Bgfpd))[@,g t yl product 3. TLC
Et OA«;%CM_._LHN

. HFong dtreak, { ‘

2H), 7)26-7.60 (m 'iii : [00028&&‘3 Bi pheny _-H(SZ;floo ny, 0. 4YZZ
FI uor oberfzylanmi ne (1. o]

o et hyI am nopropyl ) - 3- et hyl car bodi i m de hydrochloride, EDCl, (1.1 4,

and HCBT - hydr ox enzotrlazole 1.0 e%m were all dissolved in 10 nL

anhydf Afatse tlez@Of/@bm@wl@vei@ 90 es2408malrigd2MF (20 min DI EA (1.
t

s Rt e%fﬁ'@%@ 188 L A0 e AR g R RO L S, G Liﬁfu'nf’”

bi carRyBeR @.90S %A nwhyl) added ahd teetitrg20ntinyed f&fferthe&aﬁtmm;thms- dri ed Xv. th

el dichepdgnd b1 1 R E oo added e it siptn i RROf Bo B (oe13) s

(PPMrediE nﬁm eﬁ oﬁQo (i coSle@ it aédlﬁéd (zﬁth (iL(H)nl) ﬁN&ﬁﬂﬁma @x&at&ed?» 13)

7.10-726 (in, (m. 814). Schene 2 N'H N/ I HZNF i,ii / N

/[ f Fwiﬂif-" }’l\acpiate\(IQO @)mﬂlsmgansrlagr @s@dfm;tssamaw@quq{w%? \ 03 v
(Zocyggg%ﬁ ‘bying dﬁ%&@errll\%%ﬁ) S 5JH AP FARGBE VAR Doy 1) B witiheEA (2. 2€0)

er chronatogra
powder of the desired compound (1.00 g) 33% yield. Another method involves the acid

chloride coupling method described below.

® 0Hsoc1z CI; | " DryDCM . F
O W 00y

[000280] 4-biphenylacetic acid (2.5 g,11.78 mmol) charged in a flask then
thionylchloride (15 ml) was added and heated to reflux for 1 h, cooled, and the excess

thionylchloride removed under vacuum to dryness, then the produced crude acid chloﬁde(2.8
g, 12.13 mmol) dissolved in dry DCM (30 ml), and added drop wise at 0 °C to (1.38 ml,
12.13 mmel) of the 3-flucrobenzylamine solution in DCM (10 ml) along with (1.69 ml, 12.13
~ mmol) of TEA and sticred for 5 hré., then poured onto acidified cold water, the organic layer
washed with water, brine and the solvent removed under reduced pressure to give the target
amide (3.1 g) 80% yield. Recrystallized from methanol, mp = 170-172 °C, *"H NMR (DMSO,
500 MHz): 6 8.62(t, J=11Hz, 1H), 7.63(d, /= 8Hz, 2H), 7.59(d, /=8.5Hz, ZH), 7.44(t,
J=1.5Hz, 2H), 7.37-7.31(m, 4H), 7.08-7.01(m, 3H), 4.28(d, /=5.5Hz, 2H), 3.52(s, 251). FAB
HRMS /e caled. For (M+H) Cy H oFNO: 320.1406; found: 320.2, and the baée peak found:
342.1262 for (M4 Na); caled. 342.1372. |
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iii1) Phenyl boronic acid(1l.2eq), 2M sodium carbonate, Pd(PPh3)4 (3 nmol 9%,
Tol uene (inseparable mture). iv) Phenyl boronic acid (1.1eq), Na2CC3
(1.3eq), Pd(OH)2/C (3 nmol 9%, 1:6 isopropanol:water (87%yvyield), v)

3- Fl uorobenzyl am ne(1. 1eq), EDCI(1.1leq), HOBT(1l.Ceq), DIEA (1.1leq)

(83%i &¥Y@3006/0789G8t hesi s of Conpound 6, KX-309 [ 00028&}T/Tdreosamishesi s i s
outlined in Schene.3. 4-Bronophenylacetic acid (500 ng, 2.33 mmol) and 358
ng of 2-fluorophenyl bor SmithestaifCondpoln®8)KMeB66 di ssol ved in 12 n, 6:1

wat er opanol . Sodj um car.ho e (3 .3 dissolved in 1 L
i st PR ar on B ttaiiee o Rereso bR WiEl T Guouy PR SFC ( 148 1o, 3
mol  %ip heﬁ%ﬂ'a&u%&d&@l‘l&%%%}ﬂ Athide cc%hﬁfg Wahels ae&ﬂiyfo%be‘ézﬁ%fn% ATI er eaction was

filtered through filter paper. | ter paper was Wwashed
N soprm@ﬁﬁbﬁflmﬂlﬁﬁesl Wte WPC(GQ®Y§01E1)CMOW¥§S Famaiien. eHewest, rvéhtr almiie aci d| fied to

s e pbSln S TR RO PLAOP A e R e e vere )
ngE/lmmiDn dr:ced \évl'lt)lh ﬁgﬁl um S;“o];iate an_?LEegDved?l Ino\r/]acuortegkgl \{e1177 ng !
(Et m&%@# ’ ¢ Om%# @;%@%f grguzsp‘ﬁ%aw@nﬂlﬁ ?refwt 10. 513z,

|7H)44 ]%y;:lgc%e% ESO gO 153?4‘01‘ iﬂolpl)rg 'ﬁx?c réé]:‘ﬁon %a@lﬂ%mtgteébl} TL@EH)SathL ggﬁ (d, Mz, 2H),

2' - Fl qhmmajom@nw@d@@d o ssmﬁr@ie ﬂw)priqamtzﬁong theostarmg mn’@n)ﬂ as@veﬁil agdireobenzyl ami ne
(1.1 ( and HOBT (1.0 eq) were all dissolved in-6 nL
anhyd@g}%&o’% %cf&'\lﬁ% 20061071960 PCT/ US20051047333 After 10 nin DI EA (1.1
eq) wasoagdged aaaphehiaﬁcétemid(agomlabkﬁmylwwd]g@mu@immtm (Bggcti on was
diluted to 25 nm__and washed with 1 N, HC 10 I?) sat ur at ed sodi um

bi carBbhakBopgbehlpride yeregddedipndae {ezmﬂm re PRI SARRERISHFTEd Wi t h

sodi t vV 6, KX1-309
( 83%%?%{ # vﬁcu@dﬂ@ tﬁ@r’%ﬁ&@&v&&ﬁ)ﬁé@%@g@( Eﬁgimﬁsﬁ&n%o% gzﬁ&fiﬁ@ gDClS) S ( pprT)

3 67 € waph ded fdb\z(ed byﬁE@H%l eq).2 Hje Bactpn(vaas msﬁpe@amora iggperatpre3H) 7. 10- 7. 44

/ HN7&%%5§Bé%q§l&' é#izd;] %Ze g%%f‘n?“i](%‘iﬂ [SFME%F% o?sglﬁ{i[l ‘(’:&tac Wl &3]: o F !
Na2 CQBY, datetyl sodtoh OkdaftibEate §Xa1 m¥), and bfine (;-Q@p mapaibe Renaioarwas then

dried with sodium sulfate and removed in vacuo to give 330 mg of crude product. Silica gel
chromatography (1:1 DCM:EtOAc (ethyl acetate)) gave 220 mg pure product. TLC Rf=0.2
(single spot, 7:3 hexanes:FtOAc). LCMS 514.2 (m+H) 536.2(m+Na). ‘HNMR (300 MHz,
CDCl3) & (ppm) 3.65(s, 2H), 4.50 (d, 5.7Hz, 2H), 4.96 (s, 4H), 5.71 (s, 1H), 6.43 (s, 2H), 6.49
(s, 1H), 7.58-7.26 (m, 19H).

[000284] The dibenzyloxyamide (1) was dissolved in 15 ml EtOAc (ethyl acetate) with
gentle heating in a Parr bottle. This was put on the hydrogenator at 50 psi hydrqgen for 15

hr. The reaction was filtered through celite and the solvent was removed in vacuo to give a
crude mixture of starting material and product. Silica gel chromatography gave S0 mg 1 and
41 mg desired preduct XX1-306; LCMS 424.1 (m-!-H), 446..2(m+Na), 847.0(2m+H),
868.9(2m+Na). '"HNMR (400 MHz, CDCig) 8 (ppm) 3.66(s, 2H), 4.38 (d, 5.6Hz, 2H), 4.98
(s, 2H), 5.71(s, 1H), 6.43 (s, 2H), 6.49 (5, 1H), 7.30-7.45 (m, 10H), 7.54-7.57(m, 4H).
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(35%vyield). ii) 3-Fiuorobenzy]am ne (1.1leq), E3CI (1.leq), HOBT(1l.Ceq),
DIEA (1.1eq), 83%yield. Synthesis of Conpound 5:

N- (3-fl uorophenyl) - 4- bi phenvl acet am de. [0I-308. [000290] Thi onyl chloride
(0.38 M, 5.0 nmole) was added to an ice water cooled solution of

4- Bi ph&{3208€®1968 acid (0.2 g, 0.9 nnnole) in 5 m decisn@meiBANEe, Ssol ution
allowed to warmto-roomtenperature then heated under reflux for 1 hr, the
sol vepthemed excess thionyl chloride was evaporated under vacuum the oil
formed was redissolved in 5 m dichloronethane foll owed by addition of

4- Di net hyjlam nopyridine (0.12 gm_ 1.0 mmole) and 3-Fluoroaniline (0.11 gin,
1.0 trmglePH stirred at room tengerature gver night, ¢hen the reaction

m xture ed with 10 m h Firér]‘_e and 2 emgnt he organi c
| ayer sat b att ed N2HCOB "5 al,ut i gn, wan turated Nad
solutio ng Na2SH4 § evapqrated dryne 0.2 72f o), H -NWR
| NOVA- 508, ( GRIgHS)#603, 805 (s, 2H), 6.815 (t, J=8. , 113H 7.068(d, J=8.0
Hz, 1 . 218-7.284(m 2H), 7,.880-7,499(m 6H) 7.620-7.664(m 411). MBS

(tn/z) 306.2 (MH)+. Synt hesi s of] Cohpound 7: KX 1306

N- (3-fl uorobenzvl)-4-(3-fluoroprienyl) phenyl aceta . I CX1- 310 [000291]

Synt hesi s 8éagénd iy Sauaroar: i b pltemyibxybénylknineC.&dy), CEAAE.0ed) 20% viElS @tepheny| aceti ¢

acid (05 gihchBmBogrmin). 8)10% B/E [10 onl G4 g F§dsbEO AP (5aBitler CBnBBgrgin, 2. 4 Mol e)

and 50% waferM3et 10% Pal | adi um carbon (0.16 gm 0.075 mvole Pd) were added

to 10 mM of 5:1 water iso erafnoI m xture, then Na2CO3 (0.32 gin, 3 mole)
() T

dissolved in 3 m of watsphog Epung ERe-38hove mi xture, the reacti on was

heat 5-7 i : - : . t t ,
Lo B 1o AL OB 0L MBS bR LT
2006/ @EAAERePETEh LIBRRIHA &78ER0n Dafivd Y Sollovas byacSeakiwotilindGviftd X3 usi ng t he

b i t filtrat i difi i 9% 112 St d d
i+ ecPlesy oo AtiSp sive i Deias iRl afoduoElo ol 44K 0755 SRR | NOVA. 500
( DMSQeifiondthd bipBenyl proddéllwas forkBd but e rekkbion did 368&dto cdmBlelofityy NVR, 7. 474-

7.515(m_ 3H), 7.652(d, 5=8.0 Hz, 2H), 12.316(s, 1I—? [ 000292]
3- f i ueKideyiz)despitaadditpralq tipeg, hegt, andgigracptalysi, déying gligeelin, 1.1 nmole), and

DI EA éﬁoﬁ&o%aﬁ%ﬂ% v@i@l{cﬁéoumt 4L SsRlaethd ﬂg\ﬂf_'%%% :s’ﬂéft%g é@a\é&(;'{apkg ht, the

reactron m en poured i nto water, ected by
filtrReversing the Suzuksaml dnaide douplingsplwait tbe seppetibapoblen( @hd2@cagsafylly76%) ; H - NVR

| NOVA- 500 0.d5), S 3. 550 4..30 =6.5Hz, 211) 27-7.097(m
oy, oLt I A oibeenaEigie Ky 07ps oy 2 ugrebghenyfgcsiaefty o 15
3H), F0Redthifemd 635&Het#.3)211), 8.652(t, J=5.511z, 113). M5 (na/z) 338.1

( M+11[7(100286] 3-Bromophenylacetic acid (250 mg, 1.163 mmol) and 156 mg (1.1 e'_q) of

phenylboronic acid were dissolved in 6 mL water:isopropanol (6:1). Sodium carbonate (160

mg, 1.3 eq ) was dissolved in 0.5 mL distilled water and added to the reaction followed by
PA(OH),/C (74 mg, 3 mol %). This was rotated in a 65 °C water bath for 5 hours. The
reaction was filtered through filter paper. Filter paper was washed with 25 mL
“isopropanol:water:1 N NaOH (35:5:1). Washes were combined and acidified to pH 2 with 1
| N sulfuric acid. Isopropano] was removed i vacuo and water (10 mL) was added. This
aqueous layer was washed with dichloromethane (3X20 mL}. Organic washes were
combined, dried with sodium sulfate, and removed in vacuo to give 215 mg (87% yield) of
the biphenyl product 3. TLC Rf=0.7(long sireak, 1:1 EtOAc:DCM). 'HNMR (300 MHz,
CDCls) § (ppm) 3.72 (s, 2H), 7.26-7.60 (m, 9H).
[000287] 3-Biphenylacetic acid (3) (100 mg, 0.472 mmol), 3-Fluorobenzylamine (1.1
eq), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, EDCI, (1.1 eq), and
HOBT (1-hydroxyenzotriaiole,1.0 eq) were all dissolved in 10 ml anhydrous DCM. Afier
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Synt hesi s of Conpound 8, N (3-fluorobenzvl)-4-(4-fluorophenvl)

phenvl acet aniide, KXI- 311 [000293] Synthesis of

(4' - Fl uor o- bi phenyl -4-yl)-acetic acid: 4-Bronp-phenylacetic acid (0.5 gm
2.3 rmmol e 4-f | uor ophenyl boronic acid (0.36 gm 2.4 mmole) and 50% wat er
wet 1099 PHFPHARUM car bon (0.16 gm 0.075 nmol e Pd) pgeusasisessto 10 m  of
5:.1 water isopropanol m xture, then Na2CO3 (0,32 gin, 3 mvole) dissolved in

3 m WimndEA @a&qy@d@@udeﬂenaﬂ@r@éaamewag aawea %0 g@@vérﬁigﬁtt o8 r¥Rfodeat ed at
65-70 C overnlg the reaction was cooled to roomterrperature di |l uted

wi t h 85 difpregfo pmigng washsdOHIHEOHB G RHIGH, sstiupted sediumiiarbasgteal yst was

ﬂ?fﬂg 20% 11’12504 Z’?Og?%%hglr? \rﬁ?‘égﬁ%‘gﬁgﬁﬁmﬁ g@é@ &J?f%'t Wﬁ%@l %I):)e?uvso

d6) 91308210 give 124—|pn,gpﬁre2mf30718m Sidid). TLE)RI70Finglelspod 471 SHz, 2H), 7.593(d,

(+"- ADar Rl BRMcOT %, coth 2Pl 53 ty 2D 448 (gt 5.72.5, 1D

fl uor@@ﬁesahﬁmmef i@?éé@m'zﬂ)l?iz(ﬂtsl}s), PyBOP (0.57 gin, 1.1 nmle), and

Dl EA e) was di ssol'ved in DVF stirred overnight, the
react ture was then poured into water, solid was collected by
filtration, re-crystallized using Water-rrethanol (0.26 gm _90% ; H3-NWR

| NOVA- 50#0 O ds) 6 3.541(s, 213 304(d J=5. 5Hz 2&}1)/@6027 7.098(m
3H), 7.27347.38 5]11) 7.582 d,NJ— 7. 6 Al(t,

J=5.5 H) His Sy th@y-sﬁei» owpourd 9,

N-(3-f r obenzyl rret hyI - bi%henyl acet ani de, (1- 3]1% 4000295]

4- bi phemyl acetic acid (0.25gm 1,2 mole), N net 3-Tl uorobenzyl am ne

(0.16 gin, 1.2 mvole), EDCl (0.23 gm 1.2 mmole), and DIEA (0.42 nm, 2.4
mmol e) was dissolved in 10 mMl DCM and stirred overni ght he reaction

m xture was diluted with 10 s OHAD 2006/ 071960 PCTfSJE%@%MB% of DCM
washed wi YMc1, satura FHCOB sol ution, @-i gat uf atedF NaCl  sol uti on,
dried usi Na O4—an<§——e¥aporatedsto-p¢-dduse Vi sggus &l ear oil (160 nyg,
43%, H -N | NOVA- 500 ( DMVt i ndi cated the re:/%gpgj of a mxture of cis
and trans isoners in a ratikgQ-of 1:2, running t experiment was run at
50 C slightly change the val ue for the chenica hift, but had al nost no
effect on the ratlo Protons are Iabel ed H or Hb to |nd| cate it belongs to

one i sBﬁ@F“%r') ks, Q5 i 3-Flygrobggpdam BReErits cigamgiegradilo 3. 000( s,
3 Hb), fiipPhye 4 g ’%26 2(1fo$gn CEZ‘F% te PE(P&%?@ n:o% ;'o!aeng SSQ rallae t

v onic A 0 waier
211,). /,333?@3?3 w3 lf O benzylamme(‘l ﬂieq)@ clf1. 1eq), mIEA{ eq) (839 eld)

Synthesis of Compound 6, KX-309
[000288] The synthesis is outlined in Scheme 3. 4-Bromophenylacetic acid (500 mg,
2.33 mmol) and 358 mg of 2-fluorophenylboronic acid (1.1 eq) were dissolved in 12 mL, 6:1

water:isopropanol. Sodinm carbonate (320 mg, 1.3 eq ) was dissolved in 1 mL distilled water
and added to the reaction followed by Pd{OH),/C (148 mg, 3 mol %). This was rotafed ma
65 °C water bath for 5 hours. The reaction was filtered through filter paper. Filter paper was
washed with 50 mL isopropanol:water:1 N NaOH (35:5:1). Washes were combined and
acidified to pH 2 with 1 N sulfuric acid. Isopropanol was removed in vacuo, water (20 mi.)
was added and washed with dichloromethane (3X30 mL). Organic washes were combined,
dried with sodium sulfate, and removed in vacuo to give 177 mg (35% yield) of the biphenyl
product 4. TLC Rf=0.7(long streak, 1:1 EtOAc:DCM). "HNMR (500 NH-IZ, CDCls) & (ppm)
3.73 (s, 2H), 7.16 {t, 10.5Hz, 1H), 7.22 {t, 7.5Hz, 1H), 7.32 (qd, 1.5Hz, 7.5Hz, 1H), 7.38 (d,
8.0Hz, 2H), 7.4 (td, 1.5Hz, 7.5Hz, 1H), 7.54 (d, 8.0Hz, 2H). |

0002891 2’~F luorobiphenylacetic acid (4) (103 mg, 0.448 mmol), 3-Fluorobenzylamine

(1.1 eq), EDCI (1.1 eq), and HOBT (1.0 eq) were all dissolved in 6 ml. anhydrous DCM.
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Synt hesi s of Conmpound 10. _

N- ( 3-fl uor obenzyl) - 4- phenyl - 2-f | uor ophenyl acet am de, X1-313 [000296]

Synt hesi s of 4-Brono-2-fl uoro-phenyl acet am de: 4-Brono- 2-

fl uor obenzyl brom de (5 gm 18.7 mmmole) was dissolved in 30 mM ethanol, to
whi ch W ¥06/0-e0ut i on (10 m) of KCN (2.43 gm 37. 4pawmms2e)s/iess added,
refiuxed overnight, then it was cooled to roomtenperature, poured into 200

m  ofafes U6 hea DIES (1.1 el wiseddedhidaniaaicapiadiiowsd polovbmeilly! acetate:
foll owed by ethyl acetate énthe cyano co ound%was hydrol yzed on the silica

gel toagiosdirsdliivied todt Bheadvaehed wiFh EN Hiak(G&laposatieded wdpwbduce - white

sol i g; b . - . 436Q: 2H), 7.005(s,
1H), %93.&%’3 £ ,(9%1:08%%%@# @z{b ngi@a %Q‘g i%g@z%ﬁwﬁﬁﬂ‘%%# ﬁ"lﬂ%@ 7.517(5, 1M
[ gooalﬁa }enfiwe@i hem'{%o gxf ggllg Eﬁan@p@refﬂmmvmcpﬁ,d??gg -é%?(ﬂ??;g mg%ﬂdﬁimsﬂﬁmt 2-flu ;)r o-
penyiﬁg g 'lbéﬁﬂ(ﬁgk/ﬁ%gem 0 0 eating a i
ref | &R }e%%% &)t pd! ms)t%@l’%% &3P 4t2ie -4 %hed with DOM!
and I . oS r HOi &y i one. HC1, i
extr gg_itjgd?g\%g ’tq ??ﬁy@%&%ﬁ? e, e?&g‘ggg’aﬁ}g??sfﬁg’dl'éfég’ﬁﬁé ’\%a " crystal lized from
i soprSshemeB- water to give needle crystals (0.5 gm 38% Hr- NVR | NOVA- 500
(DMBO Q.S 3.619(s, .2H), 7.316(t, J=8.0OHz, 11-1), 7.379(dd, J=8.0, 1.5Hz,

)4° 12.555(s, 1H). [00028B]/Synt hesis of
) -h | e) Stn:JICSSSAI) OIWat er
Pd) were added to 10 ml of
at er i sopropanol 4 gr5’,(113.’°§ mol e) di ssol ved .
Br of water was atded to the above m xtufe, the reacti on was heated at]
65- 70 ReQURL HipBbord e hBAEH! oo RS L PAbAMCE mbAM b RO W di | uted |
Wi th 2@sdl i) 973q5iu13%hjnz§%n§ﬁe .éﬂé,@n%g ol g&tﬁsgrmfdeg;t, QI'Eﬁ(?'Hetqﬁg?:‘}@ﬁ&Igf{/SF was
washed w th 20 m X3 using the above m Xxture, the filtrate was acidified
usi ng 20% ‘ : l!ig__:i‘, A3 i;..ll.j 24— "n‘;i;_'r:""‘i%‘ 500 (DVMBO
db) 6 3.675(s, 2t=tf, ~7.382- 71 518( M Of), 1. (07t J=7 oz, 211), 12.498(s,
1H) . [6602¢0)] 200GhidrHAhbrideT0.38 M2 FBMbIS 33s aflddA2 90 ]ce Syandrlvesled _ '
of N- (3-t.| uorobenzyl) - 4- ph -2-f1 uor.qphenyl t am de: 4-phenyl -
o 11 OBh SRRy G Bt O 250 S Bn Sy BSOS e e, SBHEY | i ne (0. 14
M, BidwBIR Rarm to RYEORmraade 8B hbatdd TRRE Rlux FAl & B0 sbReGnil . 2. 2 mmol e)

was dissolved in DMF stirred overnight, the reaction mxture was then
pour eacesp gonyh ellprideswsis ayangaaied shdes ¢ t@ymp theroil foragd; was redipselved yw § sall i zed usi ng

e s L OOl

and 3-Fluoroaniline (0.11 gm, 1.0 mmole), stirred at room temperature over night, then the

por oni c—afid,(0.
0.07 gm 0.033 nunoke

Teaction mixture was diluted with 10 ml dichloromethane and 20 ml water, the organic layer
washed with 1 N HCl, saturated NaHCOj3 solution, and satirated NaCl solution, dried using
NayS0y4 and evaporated dryness (0.2 gm, 72%), H;-NMR INOVA-500 (CDCls) 6 3.805 (s,
2H), 6.815 (t, }=8.5 Hz, 1H), 7.068(d, J=8.0 Hz, 1H), 7.218-7.284(m, 2H), 7.380-7.499(m,
6H) 7.620-7.664(m, 4, MS (m/z) 306.2 (M-+H)".

Synthesis of Compound 7: N-(3-fluorobenzyl)-4-(3-fluorophenyl) phenylacetamide, KX1-
10 _

[000291] Synthesis of (4'-F11ioro—bipheny1—4-yl)-aceﬁc acid: 4-Bromo-phenylacetic acid
(0.5 gm, 2.3 mmole), 3-fluorophenylboronic acid (0.36 gm, 2.4 mmole) and 50% water wet
10% Palladium carbon (0.16 gm, 0.075 mmole Pd) were added to 10 ml of 5:1 water
isopropanol mixture, then Na,COs (0.32 gm, 3 mmole) dissolved in 3 ml of water was added
to the above mixture, the reaction was heated at 65-’70 °C overnight, the reaction wés cooled
to room temperature, diluted with 20 m] of 70:15:1 i-PrOH/H,0/10% NaOH, filtered, the
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J=7.5Hz, 2H), & 660(t, 7 =6Hz, 111). M5 (m--) 338.1 (MtH){. Synthesis of
Compound 11, N (3-fluoroberizyl)-2-phenyl pyridi ne-5-acetam de, 4CX1l-314

[ 000300] Synt hesi s of 2- phenyl pyri di ne-5-acetic acid:

2- chl orepyssedimer 5-acetic acid (0.2 gm 1.21 nmol eperphapydononic acid
(0.16 gm 1.3 mmwole) and 50% water wet 10% Palladi um carbon (0.08 gin,

0 03 P]gm}r r.ORGEQ i xture, then
@%{ﬁ%ﬁg%%%ﬁﬁgﬁ%g]%ﬁgﬂ%sso% I'n %leié ﬁﬁxfﬂke\?\‘,/;%ea? was ués ed to the
abov@O% HiSQ4eﬁ1thhfbaJufef!x@t1|(3)1=F1mg~bi11ban:deﬂ-ﬂ1) -a65ic 260 0ok ennT g H -NMR r eact i on

i - Pr E@ﬂfz‘gfq‘g@%gg}}ré? %ﬁftf]hlgbl( ﬁg] yétff@@ég %@D&}%@] %24 20 le3 usi ng

t he evbn\s@nmmwﬁeg(d;mun{itzmtmm@s dih.ed under vacuum and crude m xture
was used V\nthogt an){ puri fi C&tl on in the pext step. [000301]  Synthesis of

N( 3- flPY5P8benz yiiuom i mb 15l mmeled iYBOP Po 71ome 1k maele)f4ngm t he above
react iy erl1ER ?ﬁ%ﬁ%jﬁ&7 gm 1.3

nmol eI?I(Ele (O IE%Q &gy%ri?s[]&@%l-v%@&ﬁw éﬂt]l“pﬂ-eg'o&/as s% ?%errg In. overni ght. The
r eactwasmhenmomednmowmerl Jobd wae coltedted iy diluatony re-apdtdl lzodasing stateect ed by

St epdfe L QR %@%W&%@@%ﬁ?%&%ﬁ8@@%8?#&” 21y

5, 86?{(=65I1%FQH) 60@”251}@7@.9%@737% 1D, 2@80@1 H7.58 d;Q&s?JH%%ﬁJ“ (MH)
o +.

;y nf 5#6%97572528(1@0%3@7@21:8%}12 2H3 8. 652(1: .T~5 SHz 1H). MS (m/z) 328 1 (M+H)
ahenyl acet am de I X1- 315 [000302]
i IO ) Al ¥2ell-dehyde (2

N- ( 3- Fl uor o- benzyl) 2-(4- vr|d|n 2 vI
Synt hesynthesis ofC gnd; & NohdHffue : 2 i I
gin, 11 mmole), and NaBH4 (0.42 grg 111 mml e) wer e stlrred at room
tenperature for 2 In, ethanol was evaporated, residue dissolved in ethyl

t hed t | uti on,
FE L AT S e R D G L
[ 000303] gt xhﬁm{)@ @ﬂudrﬁpﬂ%ﬂﬂbdﬂoﬂm&gﬂ (Oﬁ:ﬁw t2)4rrameteb enda®0%d wailkh [aregr ude of
4-(2- en co was sol ve cool ed usin
[ c<(al n’é]?l{aﬂgfi% %E‘lﬂi’%‘t(ﬁg}% Hg)%? )W%reg T'Oel)o M‘d’é@ T fol | owed gy
met hgaR6ahOMixaReé, OfhbdRaf(0, (0B gmf35 i) %ﬁ&l@oﬂ%& A P& @vﬁt@ﬁ%@@ﬁd@&m% 8.9

nmol e) added drop W se over 5 mnutes. e reaction was allowed to stir at
r oom totlerabeyamirtees the reatvtm was@entad at@r@b"ccm@;tﬁh@rﬁaemort wies eopkedt i ng

nas i Biosh Rl AR w R A O A O BB e
sol utdatahyst oras wakhuad vty Z&Iaﬂxﬂ)thsmg thembapomatted, the ﬁhrmyhﬂiédomng :

20% H,S804, filtered and dried (0.4 gm, 75%) H'-NMR INOVA-500 (DMSO dg) 8 3.621(s,

OH), 7.290(t, J=8.5Hz, 2H), 7.351(d, I=7.5Hz, 2H), 7.593(d, J=7.5Hz, 2H), 7.695(t, J=7Hz,

2H), 12.386(s, 1H).

[000294] (4-Fluoro-biphenyl-4-yl)-acetic acid (0.2 gm, 0.9 mmole), 3-

flnorobenzylamine (0.14 ml, 1.1 mmole), PyBOP (0.57 gm, 1.1 mmole), and DIEA (0.36 ml,

2.2 mmole) was dissolved in DMF stirred overnight, the reaction mixture was then poured

into water, solid was collected by filtration, re-crystallized using water-methanol. (0.26 gm, |
90%); H'-NMR INOVA-500 (DMSO ds) 3.541(s, 2H), 4.304(d, J=5.5Hz, 2H), 7.027-
7.098(m, 3H), 7.273-7.382(m, SH), 7.582(d, J=8.0, 2H), 7.694(m, 2H), 8.641(t, J=5.5Hz, 2H)
MS (m/z) 338.1 (M+H)".

Synthesis of Compound 9. N-(3-fluorobenzyl)-N-methvl-4-biphenvlacetamide, KX1-312
1000295] 4-biphenylacetic acid (0.25 gm, 1.2 mmole), N-methyl-3-flucrobenzylamine .
(0.16 g, 1.2 mmole), EDCI (0.23 gm, 1.2 mmole), and DIEA (0.42 m], 2.4 mmole) was

dissolved in 10 ml DCM and stirred overnight. The reaction mixture was diluted with 10 ml
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oil, the oil produced was dissolved in 25 m of 90% ethanol, 1 CON (1.05 gm
16.2 mmole) was then added and it was heated under reflux overnight.

Et hanol was evaporated; solid was washed with 50 Ml water and filtered. The
sol i d was2mieasdoved in 30 nl of cone. HC, refluxef.fp %00 49;{3' charcoal was
added refI uxed for | hr, filtered. The 11C1 was evaporate a, he solid

Lo gt anaclferioh S ShafbyNRIED, A LIRS U iR s vl e

Na2 S@ticd nsinaﬂ@whé dvaptomtqmﬁo(ﬂmmhcu\mrtoas slahn adl (160 thpgA3%3 WeNMRB st eps)

-N 0,d6 641(s 7. 345 1 7.381(d,

o AROVISYA) Ao iRt Sted s Sseidsyof ot ¢F 5 Filstogapomgg th g Os4(q.
1e. Ghito of2), rushi emeﬂpéaﬂzem Hiddohn k25890 1uhrt} Ehangh G030 oS! hesi s of
N—(3 FI uoro benz yridin-2-yl -phenyl)-acetam de: (4

Pyri dib %‘/Md)ﬂhaéﬁﬂlp@ffa@loé thegratzo.giptols @e Inbeled H., o8H faisdisttenzy| ami ne
0.1 1 £0.36 M, 2.2
E] noﬁte lvvggaod%n{sgs%n\%%gr%é%%@ ltﬁﬂrre %J\g}ésrm ghﬁggﬁgdgrleggﬁigh m xture was

t hen JaN0(sod Hopy BE78AaL 2I1,), S84 1i(el 2Ha)s 46588 (s£aii g 681ys, DL 6331431649(&1!33& ystal lized
u5|n m 45%; H -NVR I NOVA-500 (DMSO d6) 6 3.563(s,
gfim%g%)dﬁ%@?%% (@Hjjﬁ)g 032- /0.095(m 311), 7.332- 7(360(m )2H) (
Dok 7. ¢ . OHz.

etﬂ%i’[&é Q—eﬁx%ﬁmc-’i t he pyrl dyI

g yathesi o g-fh ,‘
Synt f ég;gdéf _
deri \I;[gté?z?g]s) Cg%gun éﬁrﬁﬂz-@lﬁo{o%ggﬁéd Compound 24, 'KX1-327, are shown in
Sc herﬂamﬂobefmébram@@m 18d deméle) was d&ﬁSD]rVeémED@letbmthto M@lﬁh@\fa‘f&jl ve amde 5. |

The S pyr i yI bor a S the rfor d. The basic
naturg’fo {We&‘gﬁ &%\gdﬁ 3‘;} g?wa%@ &c{eﬁg’f":’dove &’%‘du‘é’? from and

reml?bl&@tfsio@fﬁtfﬂﬁg?raﬂ@d,@b?raﬂmtt?l'ﬂﬂ)lﬁl@ﬁ?lﬂ@dhl &&ﬁﬁgﬂtﬂﬁx’?dhﬂoﬂia@gfdpﬁecaqueous phaﬁe |
away [fom startl erra usi n er ' s ral organi ¢ wasnes
t he d&u@&uﬁ g&‘;ﬁ@?ta‘iﬁé ety ageipie (e wﬂaa a%mpowtwaaéy@eﬁaxp4w@ehy| |
acet afjigea Efﬂo%rd&ﬁ&é ﬂl'e(&étbbﬁéimﬂ ERGBRY s WRTs R é%%ﬁle@wﬁité giratied the need

for chromato raphy. KXI-316 (Conpound 13) flanme drfied 50 nil

r ouncBibGlo fNWNQY&ﬂQ@WM 81486 Wa@ Waﬂféé&sl 1H) 2896 fréHz, |

oS ReESlanen it 30y iy M Rpipgel m oo bona s e o 5 95

sol ut[iCOPROTAS t eISyﬁ.thémmf 4—anb3‘-b+ﬁ10mmlﬂﬂylé®ﬁ6 atig; 4-Bfondgt28luorme| ) and .

3-pyr Ay RRL oS (BF o2 sunBkndad in 190 ml N5 5030 hentinea kg MOUT
temperature for 24 hrs, cooled to room temperature, washed with DCM and ethyl acetate. The
aqueous layer was acidified with conc. HCI, extracted with ethyl acetate, evaporated; the
residue was crystallized from isopropanol-water to give needle crystals (0.5 gm, 38%) H'-
NMR INOVA-500 (DMSO dg) 8 3.619(s, 2H), 7.316(1, 7=8.0Hz, 1H), 7.379(dd, J=8.0,
1.5Hz, 1H), 7.516(dd, J=8.0, 1.5Hz, 1H), 12.555(s, 1H).
[000298] Synthesis of 4-phenyl-2-fluorophenylacetic acid: 4-Bromo-2-fluoro-

phenylacetic acid (0.25 gm, 1.1 mmole), phenylboronic acid (0. 15 gm, 1.2 mmole) and 50%
water wet 10% Palladium carbon (0.07 gm, 0.033 mmole Pd) were added to 10 ml of 5:1
water isopropanol mixture, then Na;COs (0.14 gm, 1.3 mmole) dissolved in 3 mli of water
was added to the above mixture, the reaction was heated at 65-70 °C overnight, the reaction
was cooled to room temperature, difuted with 20 ml of 70:15:1 +-PrOH/Hz0/10% NaOH,
filtered, the catalyst was washed with 20 mIX3 using the shove mixture, the filtrate was
| acidified using 20% H2S80,, filtered and dried (0.2 gm, 83%) HI-NMR INOVA-500 (DMSO
ds) 8 3.675(s, 2H), 7.382-7.518(m, 6H), 7.707(d, J=7.5Hz, 2H), 12.498(s, 1H). i
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Pd(PPh3)4 (43 ng, 5 nol (/1o) was added neat. Reaction was heated at 65-75 C
for 48 hours. The solvent was poured into a round bottom fl ask, the

remai ni ng resi due was washed with ethyl acetate. Solvents were conbi ned and
renovewo mwosmease. The residue was taken up in 20 nlegydhddfelzzand washed with
ethyl acetate (3X10 nlL). The acid | ayer was then basified wth a

conbi j of A ¢ iU ' O -9. The
ouednapL o) St NUEN-Chotbatl o) SR Bl DG AREPROASb - Bl
ext r efleprophenylewtibprid §0.2 gm. 88 mmple)) 3sihdirehmmzdinhiat €0.44 chlr ehowede)i n vacua.

Resi i £i.ed i 1, | .1 E ta give 90 f
the. daBORR Tt i e3Byat S 10 &1 7 ey ves Sdblobeindlar e a0, 50 ©
( m+Hlovedlsh8 the2@idtion nebRrdwis2 N ured IMRt6E8Yd WeiZolEMRDy Bl s, 21-1)
4.29 (d, 6 Oz, 211) 7.00-7.08 (m 3H) 7'?)4@/&8 8.0 Hz, ﬂg 7.40 (d, 10. OHz,
oH) re-gselized bsing patenmetppol. O30 gm.G8%)dt AR O VAFORIES Q@) S 2. SHz,

10.0 : . 060 : Gt : 8.78 (d, 2.5Hz,
111) R B R S S TR TS (08P 8ok ST bot tom 1 T sk
Wi t h JeRdHeotidle B660(s Froldz,dbBr MEdm/2B8h 1 &gbi'. Di net hoxyet hane, 15 nL and | nL
2 M potassium carbonate was heated to 45 C while argon was bubbl ed through
t he soBuithesir of Afctrouid hig N (3tfierilyennyl)-apheieylifvifithenfacettnidé E2X bl ) and 4
pyridyl boronic acid (57 ng, | eq) were added. After one hour Pd(PPh3)4 (27
mg, F00a80090 wasnihekiiad 2nsthylphRedia-banetivasidl e ahkiotidhl-&efic ko 72 hours.
The sol vent was pour und botto he remai ni ng resi due was

d i f1ask,
wash -2\/&%H-zlé?lﬁg)lF)s&@3’5@?"%‘?“@#8@1%@%%m@@fﬂ%isﬁ‘?éé&gh‘ﬂat@é‘ﬁﬁ\m% in vacuo. The
[ OST (Ba i dA6R 10 0P 0.0 mitolelpd) il a0 I RAHPSE 94 Warce ibplopfcpt al e (3X10

nL). The acid |ayer Was then basifi i a conbination of 2 N NaOH and
sat urmixede, Sl Nea 05 (hlbegmal-€ mnaolgdigolyed PHembolmuaswad sljled totbs t hen washed
W th hyl . acetate (,3X O Ve~ ext Lact.s vere comnbin dried wth
sodi L?%B‘é% a g’tg%{?aéueo&o%?va‘es?e %’tﬁd %S[aé(;j uo toov)é'jk}@&ﬁe lf?ﬁc%(:fn Vtv%secoaggi’t? ed product

( 48%rypomltehhperatile(Filoid Wit224 dl 00N £t GReQT/H, OMBYSRAOE, (i, .the HNVR (500 MHz,

DVBO 3.56 (s, .2H).4, 29 , 6.0Hz, 211) 7.04 3 ,34 (q, 6.5Hz, 1H)

7.42 @ ,Ysgwwgshgik-@wtb ?ﬁgﬂ%g usigs HgAboveinre;ihe gﬁ%ﬂt%%edrpé‘ef& 61(d, 6.0Hz,

20 Brafhok b Gu st s B0 ARG QTRBRIORGT H3200RE047333  Schere 4 0 O
[000301] Synthesis of N(3-fluorobenzyl)-2-phenylpyridine-5-acetamide: To the crude

from the above reaction, 3-ﬂuorobanzylamine (0.15 gm, 1.2 mmole), PyBOFP(0.67 gm, 1.3
mumole), and DIEA (0.32 gm, 2.6 mmole) and was stirred in DMF overnight. The reaciion
mixture was then poured into water; solid was collected by filtration, re-crystallized using
water-methanol (0.06 gm, 18% in two steps). H'-NMR INOVA-~500 (CDCls) §3.645(s, 2,
4.438(d, J=5.5Hz, 2H), 5.867(s, 1H), 6.925-7.009(m, 3H), 7.268(m, 1H), 7.408-7.493 (i,
3H), 7.735(m, 2H), 7.965-7.982(m, 2H), 8.582(s, 1H). MS (m/z) 3212 (M+H).

Svathesis of Compound 12. N-(3-Fluoro-be ridin-2-vl-phenyD-acetannde, KX1-

315 _
[000302] Synthesis of 4-(2-Pyridinyl)benzylalcohol: 4-(2-Pyridinyl)benzaldehyde (2

gm, 11 mmole), and NaBH, (0.42 gm, 11 mmole) were stirred at room temperature for 2 hr,
ethanol was evaporated, residue dissolved in ethyl acetate washed with saturated NaHCO3
solution, aud saturated NaCl solution, dried using Nap,SO, and evaporated to produce white
sokd (1.5 gm, 75%).

[000303]  Synthesis of (4-Pyridin-2-yl-pheny})-acetic acid: The crude of 4-(2-
Pyridinyl)benzylalcohol was dissolved in 20 ml DCM, cooled vsing ice/methanol,

triethylamine (1.25 ml, 8.9 mmole) was added followed by methanesulfonylchloride (0.7 ml,
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H Br Br 5 ~, Xt X2 Reagents: i) 3-Fluorobenzyl am ne (1.1leq), EDC (1, 19q),
HOBT(1.Deq), D EA (1.1leq), 88%yield, ii) 3(or4)-Pyridyl boronic acid(Lleq),
NapC03(1. 3eq), Pd(PPh3)4 (5 nol 9%, D nmethoxyethane, 2M Na2CO3 (2eq).

KXI - 316vV@¢ 2psN19062=C) 38% KXt 327 (X1=C, X2=N) 47% ®yPhidesisR_5 Conpound

14. 2-[6- (3- Chl or o- phenyl ) -pyridin-3-yl |l -N(3-fl uoro-benzvl)- acetamnm de.

KXL- 315/mb R0 308k @M@%&é SQ{un%fe% 3T§E‘fa@£’tﬂm%ﬁ}ib\).rfd)’g6 il ki185 n”rl acetic acid:

2-chl oropyridi ne-5-" acetic acid 3- ch or ophenyl bor oni c
aci d t@llpeza@mtﬂllthgThﬁuh@yatmnst@%mmﬁéhe sistingOeteBall (B dai)afiecar bon (0. 08 gm

0. 036 m_ of | so xture, then
Na2 C&%@% ﬁ%e ITC r}‘rﬁ{? ctngn m?’fﬁl(?e Sl“FFS%e drﬁvl\l%%) a?%@gﬁi%@%d to the |
abov eohtixih,whé sattlﬂa&dr‘beﬁll ts¢1@uibﬂ4vaﬁech@@ﬁ Ka,80, abd &s&p&a&m@ pioghte ydlb® reaction |

was cQoled.to oomterrpe e iluted with 20 m _of 70;15:1 i-PrOH H2O 109
R R e I T N SN i

M Xt Yr thdnl¥Bdld drdaridds Makd %ﬂér‘i‘eﬂmfm%ﬁ% nwgs &r g@ﬁte@ Hiidpsvas used

wi t hout any purification in the next st 00 ynt hesi s
of 2- [véashgl it 6@m1ph®nym®ﬁlp3y¢d ahnscﬂlcysh@&dxsso@ed infd)rmlcb)‘émnylﬂ(ﬂ acet ami de: To

pypoat e ot st a8 sl | B B3O s T Nt i ot rrea

| n Dl‘iEesdDM&Bﬂﬁi@hiras ﬂd@ﬁvém@mmwawﬂ Na@BVEN v&ab@ﬂdeﬂw@ﬁﬁlsb Riflewat er; solid
was collected by filtratjio re-crystallized using water-nethanol (0.02 gm

% jetrackineSntyy] apetatagtha T X AcSis exiersigies deyd witsNazS{fagind gygporated 1 4( o
Q%?‘g: dodaééﬂ)vhﬂg so@ﬂgﬁ_é gﬂfpl%%lm %él:}% ) gi" ﬁl@ﬁ%moxll&‘lkho (DKISY: é 3%4ﬁgsm 2H),

J=8. 0Hz 8. 0462 Hz, 1H),
8 126{&3,7 3452 Job oz, IH), B3IBKE(ES. Sﬂz) zHB7@'9(t,bL=SOHa)1HNS9(5Mdz) 355. 2 ( MtH) +.

21 6 A BN BT SR i SR YRR B IOy "Rt at i de. 0313

[ 0003000308y nt h&shihedd of N~(3-Fluoro-benzyl)-2 -(4-pyridin-2-yl-phenyl)-acetamide: (4~ i
2- (6-Ch| oro- EyrldlnByI fl uoro-benzyl)-acetam de: 2-
chl orfoBH#y ghayy]a@gﬁt}c@cléldp&%@)@ﬁqolej) %ﬂ“ﬁﬂ?ﬁﬂzﬂfﬂm@ (f)ilﬂé?lobenzyl am ne |

(0. 15&%01% ) DyB §b %nﬁf% Gha BTEA K0 36 HID). 8 &&%ﬂ?‘cﬁs@oﬁ@d g3 m, 2.6

was ai gsol ve | rre over ni g’ht e ‘reaction m xture was
t hen IPllirstitted nyamighit ‘é]p;reas‘@dm mnmsvmlthegqmwd mto water solid was collected

by filtration, re-crystallized using water-methanol. (0.13 gm, 45%); H'-NMR INOVA-500
(DMSO ds) 3 3.563(s, 2H), 4.305(d, J=6.0Hz, 2H), 7.032-7.095(mn, 3H), 7.332-7.360(m, 2H),
7.404(d, J=8.0Hz, 2H), 7.874(t, J=7.0Hz, 1H), 7.948(d, =8.0Hz, 1H), 8.034(d, J=8.0Hz, 2H),
8.659(d, J=4.Hz, 2H). MS (m/z) 321.2 (M+H)".

Synihesis of Compounds 13 and 24
[000305] Syntheses of the pyridyl derivatives, Compound 13, KX1-316, and Compound

24, KX1-327, are shown in Scheme 4. The amide was made first with an EDCI coupling to
give amide 5. The Suzuki with 3- or 4-pyridylboronic acids was then performed. The basic
nature of the pyridine ring was exploited to purify the product from and remaining starting
material. The product was pulled into the aqueous phase away from the starting material

using 1 N HCL. After several organic washes the aqueous layer was basified and the product
extracted with ethyl acetate. This purification procedure worked well and eliminated the
need for chromatography. '

KX1-316 (Compound 13)

[000306] A flame dried 50 mL round bottom flask with two condensers was charged
with argon. Dimethoxyethane, 15 mL and 1 mL 2 M potassium carbonate was heated to 45
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by filtration, re-crystallized using water-nethanol. (0.3 gm 85%; H NW
| NOVA-500 (CDC13) S 3.562(s, 211), 4.429(d, 1=6.511z, 21-1),5.868(s, 1H),
6.929-7.015(m 3H), 7,300- 7.333(m 214), 7.668(dd, J=S, 2.5Hz, 1H),

8. 280( o ZmeAadw, 1H). [0003111 Synthesis of PCT/US2005/047333

. 2-[6-(4-ethyl -phenyl)-pyridin-3-yl] N (3-fluoro-benzyl)- acetam de:

2- ( O~ OO bl BBl Dl s Edlg@cgrgmpmar tﬁ@%ﬁfo%ﬁ&g @g . 125 gm 0.5

nmol e) hé benzenebor onf c aci i ssol ved in
di net%%‘kﬁm ped §-OhEgyIbaaBcasd (. 1g, Ghedvermeddsl. iAdtes ond hcolfr wat er was added

to t Lk A0 Mt hen.d Ar th h
e SEEGATHE S Bl S SRR bl (hrous
Pal | afliewolvent wasl phiaradife pybinhidsabmsk,dhdRhalting Rsidddbwaswadhed wivas added,

degassed for additional 15 mn, refluxed for 24 hr. The reactign was ‘
al | ov@‘élabﬂtﬂaet%ogolff%ﬂfﬁ BT CoBRpEd a%ldﬁeamvp g, TheorsidismasiaendiPtn et hy!

acet aEmr 1 1ot 40 Gshelt Wﬁ%tﬁ%%e‘?dté ‘?’Pf@oe["lé%ﬂ l%g@vgé g-%uc.tfs‘?ﬁé’@

chromat ogr aphed usi ng ethyl -acetate I's white solid
(0. O8wiglp cabipatids dOKN N@Rﬁﬂ@aﬁ@tﬁ@odﬁ)n iﬁcelrb@@&(w,pﬂ 827 The wpeo@H) , 2. 669(q,

7 a5l Bt v ot B b Tt T VR eyl v diifed g |y

7. 994¢ith soddms skiite a:ﬂi}amoﬁecﬁﬁ%&m RédiducSvLYofitied dnﬁh&l-gel cdlidon (M () n/ Z) 349.3
(Ml V\ép%nt hesi s of nmpound 16

N- ( 3- -ﬁeﬁe;gr‘ﬁe%m&ﬂfﬁhaé?wﬁpm%ﬁ\iﬁﬁ%mh}) %&Bﬁpé}’e KXl -319 [000312]
Synt h bi phenyl 2
o B e B o RPN o 2, e
.cool eMHzpDMENG. 54 d81) B2dn 6(0&Fz) 2Hp7. B&{N]S (i, BH) B34 2,3 (M-I@BIIB 7n49 8. 8 mol e)
| S; 1 1 I
anny ot G0ts 88 o Emddp o LRl Toded R d ¥ 1688k onei 1
then yay $188l(ddp2.0H2/6.01@AN D) B140KE 70%R( 14) 8178 (d, 2 SMasihen quenched with water,
extracted with ether, ether was dried, evaporated, the produced conpound

was pur|f| ed using 9:1 hexamgl_[.e,gh Cord: abay to produce white solid (I gm
62. 5/% NMR | NOVA- 500 495(m 31-1),7.581-7.661(mn
411) OﬁOWé( d, A fage drigd iEH)nL rgumm fask WHBGWNPIISOBTOTATGETZed

PCTI Up20 4 hﬁ?i f ) - met hanol :
2- Fl uor o%ﬁhéﬁ%%iﬁ%ﬁ%?ﬁﬂ%e lszgl%poga%mﬁn %bgm% %’I%lgﬂ%/\%erdgo Fssol ved in
et han®l wiile mgeuﬂwhmbu’tﬂaldnlrthmug]athbisomﬂ% ieler  ddecthe broberemhidevEiSOavgpor at ed, t he

ot 1 a0 vl B R R E At e vsherb A At % B T

Pd(PPhs)s (27 mg, 5 mol %) was added neat. Reactlon was heated at 65-75 °C for 72 hours.

The solvent was poured into a round bottom flask, the remaining residue was washed with

ethyl acetate, Solvents were combined and removed in vacuo. The residue was taken up in
20 mL 1 N HCI and washed with ethyl acetate (3X10 mL). The acid layer was then basified
with a combination of 2 N NaOH and saturated sodium bicarbonate to pH 8-9. The aqueous

layer was then washed with ethyl acetate (3X20 mL). Solvent extracts were combined, dried -

~ with sodium sulfate and removed in vacuo to give 71 mg of the desired product (48% vield).
TLC, Rf 0.2 (1:IDCM:EtOAC). LCMS 321.3 (m+H), 'HNMR (500 MHz, DMSO) 3.56 (s,
2H) 4.29 (d, 6.0Hz, 2H) 7.04 (m, 3H) 7.34 (q, 6.5Hz, 1H) 7.42 (d, 8.0Hz, 2H) 7.69 (d, 6.0Hz,
2H) 7.75 (d, 8.5Hz, 2H) 8.61(d, 6.0Hz, 2H) 8.64 (1, 5.5Hz, 1H).
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solid (0.8 gm 80% . H -NWVR I NOVA-500 (CDC13) 6 2.266(s, 1H), 4.683(s, 2H),
7.142- 7.168(m 211), 7.339-7.442(m 414), 7.519-7.535(m 211). [000314]
Synt hesi s of (2- Fl uor o- bi phenyl - 4-yl)-acetic acid: (2 FI uor o- bi phenyl -4-yl) -

met hane¥yo fde/rAsggm 3.7 mmol e) was dissolved in 20 4&,9?_,} f:d usi ng

i cel methanol, triethylam ne (0 55 M, 4.0 mol e) was adde | owed by

met ha@@émefpnyl chloride (0.3 m, 4.0 nmole) added drop wi se over 5 m nutes.
The r€action was allowed to stlr at room tenperature till the TLC indicated
consunptYon of the starti material (2 Ins), after ,conpletion of the
reacti oa~dihe reaction m ashed with water}| saturated NaHCO3

sol utign, and saturated W dried using %K 1 evaporated to
produgeXyel | ow_toil, th u. ed_wad dis dlssolv [ I of 70%

KCN (0.4 gm 6 Ie) was then added an
reflux loverni ght. Ethanoly"was, evaporated; solid
and fil®ered. The solid was dissolved in 20 m of
cone. F12SO4 was added, and was refl uxed overnigh
to cool to roomtenperature, poured to 200 m of “gr¥shed ice, the solid was
col lected by vacuum filtration, suspended in 25 m 20f NaOH 30% heated at

r ef | uReates -Atowbeazyfapine @24edh EBC (1cien) | HOET(1.0an), PIES M1t APeYiat ure, washed with DCM
and eﬂiﬁ‘y'l“ ibarenie. acquh&eq)aﬁia%(@eq)a? Pralf §19:46)] Ritethoeeinana2¥l NeaBees) HOI |

ext r atft&@ W i Yt ACE XV Hor at ed; the residue was crystallized from
|sopropanoti1 vater to gl ve V\hlt%SO“% ((i) 15 g 18%| n 3 steps
7 l ! I _ f

2 : ] 0 3dlmoro-tenzgde. 7. 560( m
614), 12. 494(s, I1). (000315] 3
of N- (3- Fl uor o- benzyl ) - 2- ( 2- fﬁ“ﬁé@mQ =y _4-yl)-acet ani de: (2-
FI uor BB eny ISyathesiy o82-€1-LCblose phitn§D-piAdigmS-@etic midtdl—@)lqroﬁyﬂdinﬁai—obenzyl am' ne

mml e?ce%gclg (g% MB?WOW#f@ﬁm%@Pﬁ?ﬂW&%I 3&%‘8‘5?5?/?“‘( % ur e vvas

then P a6k 1004 Pallvaived carsedl (0DSWasg OQ)GBh&ﬁéIEPd)xbbi:efaﬂcﬂddftatll](ﬁﬂ,ofﬁﬂ crystallized :
usi ng wat er - et hanol (0. 142\&% 839 ; VR | NOVA- 5 '(DIVBO d6) S "
3. 580pater aprppangl mygrg, then-laskp£0.15 ghn, 1’7“’@8‘?13)7‘11&39@}(%111%%10 Wt 0- 7. 247(m

211) , was7 ad%é@f&ﬂléz&(v@h&t%}é th&efc?@n %aéﬂéa(é@at §§=“’ib o@ o§é’rﬂ 1 b8, 2H)

was heat ed under
washed with 50 nl water
dt hanol, then 20 ml  of

“ Yhe sol uti on was al | owed

8. 660(t, 20061071960
PCT1 Lm@mﬁﬁﬁdmten@rmﬂeshbtedmmnfdmlﬁ l 1-Pr0H/H20/ 10% NaOH,
M o B PRt b ol ! HHIRRAPS ot b AR A e | 1320

2- ( 6- failepvaRurand cirdd mikreNvds3iséd withent henz Heateitinale sta stdp.
oBl oL BRPAL 1 S350 B Sl i SIRAELy e AL gan 2! & ne
(0.15 2
acetamide: To the crude from the above reaction, 3-fluorobenzylamine (0.15 gm, 1.2 mmole),
PyBOP (0.67 gm, 1.3 mmole), and DIEA (0.32 gm, 2.6 mmole) and was sitrred in DMF
overnight. The reaction mixture was then poured info water; solid was collected by filiration,
re-crystallized using water-methanol (0.02 gm, 6 % in two steps). H'-NMR INOVA-500
- (DMSO dg) 5 3.611(s, 2H), 4.314(d, J=6.0Hz, 2H), 7.048-7.106(m, 3H), 7.364(m, 11),
7.500-7.545(m, 2H), 7.808(dd, J=8.0, 2.0Hz, 1H), 7.997(d, J=8.0Hz, 1H), 8.046(d, J=8.0Hz,
1H), 8.126(d, ¥=2.08z, 1H), 8.578(s, 1H), 8.699(bs, 1H). MS (m/z) 355.2 (M+H)".
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mol e), PyBOP (0.67 gm 1.3 mmmole), and DIEA (0.43 m, 2.6 mmol e) was
dissolved in DM stirred overnight, the reaction m xture was then poured
into water, solid was collected by filtration, re-crystallized using

wat er - meo meotisen( 0. 3 gin, 85%; H - NVR | NOVA- 500 @ﬁ%@o §§%8§62(s, 2H) ,
4 429(d J=6.5Hz, 2H), 5.868(s, IH), 6.929-7.015(m ¥ 7.333(m

ngsqg ofz]Crom mgﬁ ;2%1%)@% %_588 003 7] Synthesis

o)
ofN—(3 g Or 0-ben tam de:
2- (6 Chl or o- pyri di n- 3- yI) I\I—Q@eteﬁmﬂ@rloxbem&yl) acet am de and (0.093 gin, 0.33

iy RIS RS G R ICR T RO ST e St
sol Utdhﬁi?@p}&ﬂﬁlesﬁﬁd-éhb 804 (2 g hem ngﬁa@)s §§ﬁofd%nz%ﬁan’i‘fh@(dﬁml hrough the

sol ution ‘and vacuum appl or the fTrst
Pal | adinglep, é’G'BKE’s(ﬂrﬁ?@nedﬂ phokphind OIEA. (046 mglnz 6@0@@15) wantbselvedias added,

ar Lot e oféeishl B Fracty B s o W ipcns vl SR B8, ohy

acet ayefitirbii, w@@ﬂhiﬁzémgfgm& Methabl. (@@agaprsg%gml VR ReOVAUsH0 Was
chromato raphed usi ng Et&ﬁ acetate/ hexane 3 hen it crystallized from

n”et haf&ICls) & 3nef %y 2Hp 80 Wt 28D s o PO&s. (16D.08 22%7-A15(eR 350, FH0O0NMVR | NOVA- 500

7205 %%ﬁz %&@dﬂ 2ok 402809, R 10 8 e 111), 8 12005,
214) ,B06XA]s, SByathysis & ZH2{dssthyliihenyVBpridiz-B-y3RN-(3-fubbchenzynt hesi s of |
ki i bt SR e g fh >l

2- (6~ fakhoR)) Of- amylb@hze:;e%own)cd&d@ (fBBlgﬁf gﬁls@ﬂﬁmb) wagiRNde 2-

cbl or opyri di ne-5-acetic acid fl uor obenzyl am ne (0. 15

m . 1dipethorpnethanethED, Ve (Kn (éilﬂ;gmll mﬂg} 8)s, mmgyvqyprms(add@golﬂ'e 2.6 ol €)
fﬁ){o\flﬁgn' e SM nsl;dré Jth&fe ec%oggb “b“t& E% ﬁ@%ﬁk}&.@omn&lléﬁg was then - =

poure Into wat er, was C ron, re-crystallized using
wat ervacethapgied féx&heﬁgﬂﬁ nB8EYP sl adiniMR NG AP RosphiGDLEIY Fn,). mz( s, 211),

4B e o L 1A AR |

of N. (31t 5o Y6 ke 2o rude3 itk R BEMA et bllastothd orgREL ar i de:
2-(6-Chl oro-pyridi nB-yl (é | uor o- benzyl -acetam de "and FO 125 gm 0.5

mol elpyer3vasidgied, stsevravh: Fbe omidve 2 dhrpmagraghed Giasethrhsregteilesanti ssol ved in

DVE, I 4 mole) in 5
o >tk o0 vinda 3P (B 0 R i QRAS PARS A1 B8 "egass e
for 3B7f Hz,(34D), 2.6694gk7 SHe, 210), 85D, 2404 $2 A, 06HRI e 0.06947. 1t R@n,f i rst 5

3H), 7.324-7.375(m, 3H), 7.766(dd, J=9.0, 2.0Hz, 1H), 7.887(d, J=8.5Hz, 1H), 7.994(d,

J=8.0Hz, 2H), 8.548(s, 1H), 8.696(t, J=5.5Hz, 1H). MS (/%) 349.3 (M+H)".

Synthesis of Compound 16, N-(3-Flucro-benzyl
K¥X1-319
[000312] Synthesis of 2-Fhuoro-biphenyl-4-carbaldehyde: 4-Bromo-2-fluoro-biphenyl
(2 gm, 8 mmole) was dissolved in 20 ml of anhydrous tetrahydrofuran, THF, cooled to -78 °C
under argon (Ar), n-Butyl lithium 2.5 M (3.5 ml, 8.8 mmole) was added drop wise over 10
min, and was stirred for additional 1 hr, DMF anhydrous (0.68 ml, 8.8 mmole) was then
| added, stirred for additional 1 hr, then warmed to toom temperature over 4 hr, It was then -

-2-{2-fluoro-biphenvi-4-

quenched with water, extracted with ether, ether was dried, evaporated, the produced
compound was purified using 9:1 hexane/ethyl acetate, to produce white solid (1 gm, 62.5%);
HLNMR INOVA-500 (CDCls) 6 7.416-7.495(m, 3H), 7.581-7.661(m, 4H), 7.723(d,
J=8.0Hz, 1H), 9.991(s, 1H). | |
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m n), Palladiuntetrkestriphenyl phosphine (0.029 gin, 0.025 nmole) was added,
degassed for additional 15 mn, refluxed for 24 hr. The reaction was
allowed to cool to roomtenperature, filtered, solid washed with ethyl

acet at gyo bdwgoob@ani ¢ | ayer was dried, evaporat ed. Ther/ii8nbHiiss33 Was
chromat ogr aphed using ethyl acetate/ hexane 3:2, then it crystallized from

e nafighr1sfel ol Bt O540R. NS R0 L5 9T A5 Wty SR | NOYA 500
7 27gc(atbalclbh9de00-}lzgm ]5I-:b1m$]z% gﬁmn v?r]eigiglsgzmd in Emol EtitsdPfon 2 his; KaOFHz, 1H)
7 9ol W gl sttty whisdraed 1 o & i PR 3% B 1y [

Synt hgsiase, ofe ERIR %@ exifhcPwas dried w1th Nz, and evaporated o ])“Jroduce vghlte_ d KXI - 322
- ‘acet am de. -

6- ( 3- Et hoxv- phien % i din-3-vll- Iuor 0- benz
[ooo3gmﬂ(@§rgmgg%§ f-NKdeNOVA 500 (CDC )52266(3 1H), 4. 83(5 2H), 7.142-
2-(6 0 I ) zyl ) -acetam de: . 2-
chl or?g rfﬂd?ﬁx g%lace%{zg ]’aél}ﬂ-g?é&g%grgﬁn %?-gl mol e), 3-fl uorobenzyl am ne (0. 15
m, 10203 ol e)Syn&éBﬂ?f @Oﬁlﬁﬂrogﬂibheﬁyl% fjﬂ)mbﬁic achIN 0-BlhGA-6ifheh3l-Hyl)- 2. 6 nmol e)
was dissolved_ in irred,_overni the reactiqn m xture was then

pour etetbared (A3 gw, 3.4 W@GM%" dgpived mbPCM Icpplad peng icpgucthagek al 1 i zed usi ng

TZ%E‘%,%S@S. 5?&!,'50'%?4)’] fho 1@%@"@? Aﬁfﬁ? E, ﬂﬁes.' 9é§§§%§%%%‘?§rﬁﬁggﬁl)§%l°‘?‘%go’%. 33?4(1 rlri
2 %Lﬁl? (4%;1;&5&(3);hjlded d®p vEscEter 5 mii)qtesﬁs mﬁﬁaﬁﬁom]wﬂs ﬁlrcdme_dld_rl);t_irditﬁi_mgg é][ a%y 32 hesi s
2. (6- %I%Qﬁ%bﬁﬂes“@‘% "R& uF’IPﬁB‘FB ﬁ%ﬁ“ﬁ% %@1’ ]gféyéj}ﬁ?f (0.15 gm 0. 54
nol e&omﬁe@n@ﬁé&%ﬁ&ﬁﬂ&h@f&&i@ aihfe /s ﬂ@&eamnh&va@err@mir@&dmc%ssol ved in
DVE, Na2CGC3 mmol-e) in_5 of water was added to the DME

1.08
sol ut pedwon; pr S@BF@I—?C? Hacl aﬂa@wmddﬂ@@a&&p@ﬁ exaporgted oaroduse FelV t he
sol ut |, d
Pal | adﬁ unt et ?ﬁégg%é?:% {?1@%101%%2'11%1&?2 gA %ﬁm§ g % gmnh%{né%OI%s_ added,
degasthed added andatdvetmheatad uridsr mﬂnx overhighk Eﬂlaholrw@zbvhpuratw;esohéM$ i on was
allowed.tqQ c to room ur fi,lt ol,i h. et hyl
2 et apested it vy RO e ol v tuietiedin 40 Bvd BT e S AL
chr ongt &ﬁé@&@iv&h@'&&&d%ﬂ%as@@iﬁb@&%‘rerﬂ%ﬁﬁﬂ% s3lotion AS Blldedab Xobiabl | zed from
met hanol - water to pr oduce white sol i dg,gq@yd gm 17% . Hr-NlvliR INO\/A- 500

( DVSOrags) temparaBes ppured jo Z00aplof cgyghed e, W)coll&ptqﬂlbyo@cmym OHz, 2H),
ey oy ey
J=8. Qdzrpittemper Sy dashid withFXCMEhd pthyBidstl, She dddepuBiay iKas acidiffed NIS (i z)
365. ZWgtlt\lllyo_l'.)lJH%% ex acztog tg 7&1916acef FT lex%%%r(%t?e% gzgmcﬁle was crystalhzed from -

isopropanol-water to give white solid (0.15 gm, 18% in 3 steps) H'-NMR INOVA-500

(DMSO dg) 6 3.672(s, 2H), 7.191-7.254(m, 2H), 7.389-7.560(m, 6H), 12.494(s, IH).

[000315] Synthesis of N-(3 -Fluoro—benzyl)FZ-(2-ﬂuoro—biphenyl—4~y1)-acetamide: (2- ’

Fluoro-biphenyl-4-yl)-acetic acid (0.12 gm, 0.5 mmole), 3-fluorobenzylamine (0.0.8 ml, 0.6

mmole), PyBOP (0.34 gm, 0.6 mmole), and DIEA (0.22 ml, 1.3 mmole) was dissolved in

DMF stirred overnight, the reaction mixture was then poured into water, solid was collected

by filtration, re-crystallized using water-methanol. (0.140 gm, 83%); H'-NMR INOVA-500

(DMSO dg) 6 3.580(s, 2H), 4.316(d, J=5.5Hz, 2H), 7.037-7.110(m, 3H), 7.210-7.247(m, 2H),

7.343-7.372(m, 2H), 7. 457-1.501(m, 3H), 7. 544(d J=8.0Hz, 2H), 8.660(t, I=6.0Hz, 1H). MS

(m/z) 338.1 (M+H)".
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Synt hesi s of Conmpound 20, 4-(5

1( 3- Fl uor o- benzyl car banovl ) -nmet hvl | - pyri di n-2-vl }- benzoic acid, KXI-323
[ 000322] Synt hesi s of

2- ( 6- Chivonrmspyfosidi n- 3-yl ) - N- (3- f | uor o- benzyl ) - acet a 2005/0473
chl oropyri di ne-5-acetic acid (0.2 gm 1.21 nmole), gb?%gorg%enszsyl am ne (0.15

m, 1: 2 SV'%E@A @Con%/ %1&%?57 Fllo-Benz MGe(ll-ﬂu%podD}Bl ﬁi%&g{iﬁ% E[:[ 2.6 ol e)

was di ssorvea T Stirred overnr ghit, —the s then
poured i nto wat er , soI i d was mehnéiet BY1-3139 fi I tratl on, re-crystallized using

T R L W TR IS ar e S S SN R
21.), c}ﬂm@?ﬁ{diﬁb Séc&ca%ﬂl@égrrl"ﬂ)m Bmafy §ahiuolrten2itmint .15 k0005231 Synt hesi s |
of N (3-Fl uoro-ben 3-fl uoro- Eheny )-pyridin-3-yl]- acetam de:

2- ( 6- oMo RY 6?7 gn,ywmmc(@ d NS Y-bazmpleivdediazedveddn 15 gm 0. 54

VE, eb&fgﬂiﬁﬁ?géﬁ%ﬁ‘ﬁ‘%%@%&@*& g el . SR st Che e

so: ut bofiliratite rs-otyytailized uﬁﬂgwhﬁemedﬁgah fs@esdgﬁ,OSS‘%@QH‘nNMRMOMH -e0gh the
SO tion vac m a or the I rs

ool | e rE e 5 R R R G Sty 6 565, TRy 62915 AEDS s added,
degasgedhonm asisdLnal, oL, srAbldegsionsgd hr. The reaction was

allo to roomterrpera ‘ure, tered; solid washed with ethyl.

acet at[@031\HO-| %%hwhgfélg@dﬂu@m%ayaﬁ)d&bﬁ@(%@?&@hsmmﬂidm -Biyhles w: th et hyl
HCI s i
The. neaer G RGP aR e A s e g O B B2 el e e

evapoahde), Hidofobenzetsbotdhid i@ Wagm, owsﬁmblke) #edditdobim e ol -water to
produce a V\/mte saolid (0. 07 gnl 40% - NMR | NOVA- 500 (DIVBO d6) 5 3.625(s,
1:,71

oH), Nagi@y(§.07 gas Oppmmolehin @ﬁs\@atqr "I@ﬁ(iﬁ?d toélmDM?E o8, thg sl | 1H) ,
7,534 , 8,613
11- |)%gﬂ‘%5§fé%ssea%r35: &mci&l@)]%ﬂ%%% rn7°z%§ﬂ°§l6a§§ 370 es.%ﬁéf OorrpOl(J?ld
21, 24€n) Ealﬁdmwmﬁummr)ylphosﬁum (0036 g, 0. § Bnﬁdle:)omas-aﬂﬁdzsld:g\assed(f@t am de.
KX1- 32

> (o CRRBTGY by Pnaoises For 240 T eston Bandlppyed de ek g tgmpereture, :
chlor @mweﬂcbon@mésmahﬁﬁeﬂ@qwet&tgtﬂe@igmalaﬁérmmhﬁm evaphibie@r wb@faawh@m ne (0. 15_
m, 1.2 mole), PyBOP g% ,andDIEg\ 0.43 m, 2,6 mole)
was dives @rvwatomphﬁ\nsn@tth SEPEY deRig k2. ﬂﬂfﬁét ?f@%@il?%lrﬁ%'l wethagolas t hen

bt or T ARG i S SURE 3, 0 P RRE NN A Qb 0 S AQR Gy ¢ “51y '

4 429@3) 4.]3%&55‘125 0H4, 4], BOG6R089(m] BYY), 7095736301 H Y. 731(8) I=75, 380 7, 333( m

i Bl s Aoy oo 0. e 0
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ottt
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acetamide. XX1-321

{000318] Synthesis of 2-(6-Chloro-pyridin-3-y1)-N-(3-flupro-benzyl)-acetamide: 2-
chloropyridine-5-acetic acid (0.2 gm, 1.21 mmole), 3-fluorobenzylamine (0.15 mi, 1.2
mmole), .PyBOP (0.67 gm, 1.3 mmole), and DIEA (0.43 ml, 2.6 mmole) was dissolved in
'DMF stirred overnight, the reaction mixture was then poured into water, solid was collected
by filiration, ré—crystalliZed using water-methanol. (0.3 gm, 85%); H'-NMR INOVA-500
(CDCl3) 8 3.562(s, 2H), 4.429(d, J=6.5Hz, 2H), 5.868(s, 1H), 6.929-7.015(m, 3H), 7.300-
7.333(m, 2H), 7.668(dd, J=8, 2.5Hz, 1H), §.280(d, J=2.5Hz, 1H).

[000319] - Synthesis of N-(3-Fluore-benzyl)-2-[6-(3-fluoro-phenyl)-pyridin-3-yi}-
acetamide: 2-(6-Chloro-pyridin-3-y1)-N-(3-fluoro-benzyl)-acetamide and (0.125 grm, 0.5

mmole), 3-fluorobenzeneboronic acid (0.08 gm, 0.55 minole) was dissolved in DME,
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acetam de: 2-(6-Chloro-pyridin-3-yl)-N(3-fluoro- ben:zyl )-acetam de and (0. 15
gin, 0.54 93 WD 2006/ 071960 PCT/ US2005/ 047333 nmol e),

2- et hoxybenzeneboronic acid (0.096 gm 0.6 mmvle) was di ssolved in DMV,
Na2CO3 w8.2dokngi®sy 1. 08 mmole) in 5 m of water was a HME sol ution,
the solution was then degassed for 30 min (Ar thr oggﬁ%%ejg@g ut| on and

vacuu I n strl hen hosphi ne

(0. OSil@a?gl T doaq(é?g l'no#g'ﬁ'e{e') mﬁl/ggsmgaf%, 1) ‘H%%%g%‘g‘g’ tﬁor a | oﬁlal %gg P

][ e}‘ It g)rmgsiﬂkdeg%gsehlfor hheior (@a dirbogh ﬂz\asoliﬁgdtncmédractmqﬂlei ﬁ;lrgim;ﬁ;mﬁmﬁ gpg; ate gr e,
i i Wi i i

ev apoF’é%eg Wéﬂ? Eenyjég S@Mg §H%% 3"'%@[49@ eRE%HdIr hexane

2:1, E&lﬁﬁoﬂal LEfie Tréfldxb&ﬁﬂ 2%9@11&%4&355%% mﬁeﬁ 4 eod@w%ﬁﬁeepmﬁ@ solid

(0.075 gm_ 40% . 1.339(t, J=7.CHz, 3H),
3 581€i§ereQ,thd waalmé(vqth qlhyi a@atmte tEeH)r,gam B@@(wtas dried, @Iﬁppra’@mﬂ‘he 17siOBD- 7 135( m

7. 8713”3§a§3‘%‘?%%3§ﬂ‘1d1‘1§3% eéhyézi‘g%(t 4 hfiﬁﬁn 32 s QWS_L?ZB 7%‘?#&‘; oo (l\/HrH)}

Synt heaies tofrofamdibadolid (0.075 gm, 45%). I—I NMR].NOVA-SOO (DMSO dy) 3 3.614(s, |
22.2-1f6-(4- Ethoxvt)henvb ridin- 27 (3-fl uoro- benz%/I)- acet am de. i
| GXI - 325 40603957 U%Rtfﬁe’é 9994(1:!?( éHem P bPr kR AHD, 7.367(q, J=7.0Hz, |

3-yl | t { id (0.2
g ) IBRLEE PO ) 8PS DR oHe 1y gL, PAYILE, D8, 2258 veop (0,67 gm
1.3 miel.2llz, 1&1);17 UAA JEB.0H3, HH), 828Hs,r’rﬁ‘ﬁl 271 Us s i BSA3PSAM¥H) DMF stirred

overni ght; the reactlon mxture was then poured |nto wat er, solid was
col |l ect &3 Sk oo ding - vid

85%; H - NI\/RlNO\/A- 500 (CDClB S ‘ ( 2H) 4. 429(d J=6. 5Hz, 2H) I
5.868(s, 1H), 6.929-7.015(m , .333(m 2H), 7.668(dd, J=8, 2.5Hz,
1H), OG’@Q@ J tﬁEHFsofﬂl C}ﬂ&g ?‘-Nj Sor@hbenzyl)-acetamide: 2- '
2-[ 6- ? e %%13 3&1 ?Sﬂoro- Iezr?z) ace- acet am de:

4- Et hox phe i n-
2- ( 6- Chlognrigip yh Schcefl ycsacy%?!\g 31211@1@10&3&ﬂwp hengrlamife éSamId £0.15 gm 0.54

DVE eﬁe@&%&%ﬁ@%%ﬁ?&%ﬂ%ﬁ%5ﬁ£&@%6m%?-6@9eer%ﬁ?§d%€%lﬁLSfﬁLVE‘@E' o
S o: ut :DMF smi;@:l (g(gﬁug}iwhe lre:a?go:ﬁfﬂ;;mn?elgzg?ﬂlsmﬂome& inBOwater) ¢l wasvotiegéd t he

0 nd v
Pal | ad¥ %{W@ﬁﬁ%ﬁ%ﬁyﬁaﬁ eapel. (54 48,3 B AMBING VAR added,
degasgepci 96 3. %Q | sErp B aboddI=1.5Hz, LA, |5L96€f§;t fay, 67%91@* 015(19,931{)9@90(9 on was

al lowed to cool to roomterrlggra ure, ered, solid washed w th et hyl

acet atl/333(na by GEFSE 5. SHad P8 280(d, dvapBr.aiBd. The residue was
ebro hedgsi t L8fyptal lized from
met hgﬁ%‘ﬁgﬁ%& er S@%r%o"gu c ?‘%1?‘8 i‘ e s%?’ﬁe’é'@g‘.l‘é@ Jpghffﬁflﬁﬁﬁ‘ﬁ%{ gﬁM]-S NMVR | NOVA- 500
( DVBOadéijmide12-8BCloro-pyridin-3-yi)-N-(3-fluoro-benzyl)-acetamide and (0.15 gm, 0.54
mmole), 3-ethoxybenzeneboronic acid (0.096 gm, 0.6 rmmole) was dissolved in D_ME,
- NzCOs5 (0.11 gm, 1.08 mmole) in 5 ml of water was added to the DME solution, the solution

was then degassed for 30 min (Ar through the solution and vacunm applied for the first 5
min), _Palladiumtetrkestﬁphenylphosphine (0.031 gm, 0.027 mmole) was added, degassed for
additional 15 min, refluxed for 24 hr. The reaction was allowed to cool to room temperature,
filtered, solid washed with ethyl acetate; the organic layer was dried, evaporated. The residue
was chromatographed usmg ethyl acetate/ hexane 3:2. then it crystallized from methanol-
water to produce white solid (0.03 gm, 17%). H-NMR INOVA-500 (DMSO dg) o 1. 366(’:
J=7.0Hz, 3H), 3.591(s, 2H), 4.110(q, J=7.0tz, 2H), 4.312(d, J=5.5Hz, 2H), 6.985(d,
.J=7.5Hz, 1H), 7.048-7.105(w, 3H), 7.342-7.402(m, 2H), 7.621(m, 2H), 7.770(d, J=7.0Hz,
1H), 7.826(d, J=8.0Hz, 1H), 7.942(d, J=7.5Hz, 1H), 8.550(s, 1H), 8.701(s, 1H). MS (m/z)
365.2 (M+H)". '
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J=7.0Hz, 3H), 3.564(s, 211), 4.090(q, J=7.0Hz, 2H), 4.309(d, J=6.C0Hz, 211),
7.012-7.103(m 514), 7.361(q, J=7.014z, 111), 7.726(d, J=8.014z, IH),
7.842(d, J=8.0Hz, 1H), 8.012(d, 3=8.5Hz, 2H), 8.503(s, 1H), 8.686(s,1H). M
(m z) 36b.280s(oviokh . 94 WD .20061071960 PCT/ US200510473.33 }US%?),@ #p synthesis
of Conmpound 22 HCl1. 246-(4-Ethoxv-phenyll-nyridin-3-vll- F uor o

Lo s, 1SS Colibbundlat At 2ok AL NGB I Bt R O -3

1 N 3-fTuoro-oemnt I oT cid (6.0 gm
34 nunol e), 3-fluorobenzyl anbereoicdch, KiX1-33 mml e) PyBOD (18 gm 36

over nitHE2%k Eﬁgét@qs}s%ﬁ‘mfﬁﬁrgm&faﬁ%ilﬁ fiare PRt VEPBRS o1 ves

col | e%ﬁl@fbﬁ%dﬁlbistdcaﬁdmu cmpﬁ@dohégzgﬂflu&%b réﬁﬁﬁ‘er(gr[st angl (6.3 gm
70% i 2(s 9(d, J=6.5Hz, 2H),
5. 868 mMolekPyBEP 267 gmo é(mﬁlols}ﬂpndl?mm% miai(ﬁmn@ﬂ@) wasmseréae(ddu J=8, 2.5Hz,

%1?%3 %gﬁ% oxy- pﬂ‘g%g’l ¢ rpeééﬁl? g{ggﬁ?; ﬁ%{ B&F}?@g?%&%tgﬁf y]II% ‘-"’a%%"é %{[ﬁﬁl de:
rzmé I6e ;Bti tidraaiopyetottysie [Bzed fuﬁm%lﬂl(a?r-ﬁﬁaﬂmnol- ehzml $5%K &1 amABINDO WA (500 ﬁs g gln g ég I2 i
DNE. ( 15BCR SOk o e (906 5 oHa 2t ik 6280 OTmydines 30 " Rtded t o

t he %3%21%%{)0?66{?(3@3 ?cﬁmiqmvmowqugﬁgaﬁﬁe;j for 30 min (Ar through the'

sol ution and vacuum appl’i or ‘the first

Pal | adP@i3R2k r ke SynthgsksexiN- (ihﬂspﬂ@rhtezs(l}ﬂ@@-(@ﬂuom -18enyrpyedinided]-added, degassed_ |
f ddi.ti | d t |
o r odpEREGeHP oy TE R B A DA BT, acet at o and
sat ur maej\lakd@faaxy&iakeéﬂzoja%mta&e (8.094 gnooym335 nirﬁtﬁéb w&&m&s{vﬁ& ir# BegE, f rom met hanol
to produ ite soli ree ami ne was

di sgol ‘§8 gg] i 1-08pRgis m Hf‘d%ﬁ Wéﬁ@?oerEDWé‘Hu‘gB] fae sghutign N HO i n

et hyl v@a@,%eﬂtc@%%é‘geﬁ rﬁf‘ﬂ?ﬂxm fﬁﬂ%ﬁéﬁ’ﬂk QWGP arfBREGRE F@gﬁé & QnLfsit . then

diluted wth of cold ethyl acetate, the so formed was. filtered
was hedning, ﬂ?hlladnmteﬁ!eqsnmheladlétoapbnq @maz)gnar@d)Za miraele) wasadded, degesedd; foH1 - NVR

1 3.8
4. 70 ety BBty 1 2y T Eeckfyad Sgea 8 S50 Soop ey,
; gzg(ﬂ]‘leﬂeﬂ-slﬂldv&sﬂéﬂﬁhﬁl etfiSctiite, N?@?I 10&§ g:g?agdeo&é T@eﬂhﬁs %Jgge% %vBrl\fh/g I(ts H)P t
- S, n/.z In 0i n
of thgmqséﬁ%%@z acqyate, DﬁP‘FPI%Fd {;/Eér(oﬂéflse)saéﬂ%ﬁ%&£ 11%@@}% a?ﬁ]tat%m 20°g/o Na.OH
for 1%&%%11&1"1«1&% é%ﬂ& & é&altm%fﬁ{e}ﬁ@ﬁleﬂh&lz&gta{er\?@ eﬁ%ﬁlﬁ R4 atpher . dried

in the oven at I'ting poiht was fou to be 173-176 C.
solid formed was crystalhzed ﬁ'om methanol-water to produce a white solid (0.07 gm, 40%). :

H'-NMR INOVA-500 (DMSO d) & 3.625(s, 2H), 4.318(d, J=5.5Hz, 2H), 7.053-7.111(m,

3H), 7.376(q, }=7.0Hz, 1H), 7.8341(d,J=8.0, 1H), 8.015-8.063(m, 3H), 8.206(d, J=8.0Hz,

1H), 8,613(s, 1H), 8.724(t, J=5.5, 1H). MS (m/z) 365.3 MHRY

Synthesis of Compound 21, 2-{6-(2-Ethoxy-phenyl)-pyridi
acetamide, KX1-324

[000324] Synthesis of 2-(6—Chloro-pyridﬁ1—3-y1)-N—(3—ﬂubro—benzyl)-acetamide: 2~

chloropyridine-5-acetic acid (0.2 gm, 1.21 mmole), 3-fluorobenzylamine (0.15 ml, 1.2

mmole), PyBOP (0.67 gm, 1.3 mmole), and DIEA (0.43 ml, 2.6 mmole) was dissolved in

DMF stirred overnight, the reaction mixfure was then poured into water, solid was collected
by filtration, re-crystallized using water-methanol. (0.3 gm, 85%); H'-NMR INOVA-500
(CDCI3) 8 3. 562(5, 2H), 4.429(d, 1=6.5Hz, 2H), 5.868(s, 1H), 6.929-7.015(m, 3H), 7.300-
7.333(m, 2H), 7.668(dd, J=8, 2.5Hz, 1H), 8.280(d, J=2.5Hz, 1H).

[000325] Synthesis of 2-[6- (Z—Ethoxy-phenyl)-pyndm- -yl]—N~(3-ﬂuoro-benzy1)

acetamide: 2-(6-Chloro-pyridin-3-y1)-N-(3-fluoro-benzyl)-acetamide and (0.15 gm, 0.54
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Synt hesi s of Conpound 23, :

N- ( 3- Fl uor o- benzyl ) - 2-[ 6- ( 4- net hanesul f onyl - phenyl | - pyri di n- 3-

yl]-acetam de, KXI-326 [000332] Synthesis of

2- (6- Chwoneshymkdi n- 3-y1) - N-(3-fl uor o- benzyl ) - acet api48y.6s

chl oropyri di ne-5-acetic acid (0.2 gm 1.21 nmole), ? uzorac’)f 4&?13§yl am ne (0.15

m, 1 - 6.7 L3 | . DI F , 2.6 I
was dpég%e%ﬁ%xar b%%%oé%bcg%&g@ﬁ% éﬁ%ﬁ%@&%@?l‘%}é%ﬁ Yred over mﬂrght(:a )
]Ehle rmmgmltrp;mt ut)&nmﬁsil I e)tlhémnlpﬁWaquia@hdﬂe\ﬂ/ﬁds ﬂrelDlﬂglsgIﬂmm&hmglﬂﬂima idN Ngy
iltrat n. rec st | usi er - met hano 9
| NOVAY ?e@'ﬁ%F é&@“‘m@ 1 541 “&12@8 V%P”Bmaﬁglﬁ digﬁ 3%“5@8(3 111),
6. 929mify @Jaﬁﬁmm%esﬂpﬁeﬂgl B33(0m3126), 0. (727@9&6&9' wad afied doghiked At 4) .
8. 280(d J ‘% 8 %L nt hési s
o:\ll-( m@ﬁldﬁb@mz;aﬂyx% 524 - @mmwasaﬂyw?heml 1f;orpw|tf|emp¢rame | .

- - yuoro Z ace am e an
%/0 1?%%9&%&?4wgshé£v% eﬁé{?ﬂw anesgﬁ enze‘?feﬁe1 r%%% Rd S{ £12 gm 0.6

ol eyasnshsoraitsgrapheddising eth@l\&e‘rawﬁé?@e Q, fhkn itoiystalli£28 ﬁmrmﬂneamm- 5 n of water |
was added to fhe DME sqlutiaon, the Iutlon was -t hen de ed for 30 mn
(Ar tTRELgRdvee 8 e pelid @d> wme OG- %MMYATSHQ (DMSngls) min),

Pal | a t | L 1 n 2L wagoadded,

degasg?é %jgﬁélgﬁﬁgﬁtﬂm @hﬁﬁ&ﬁﬂ ’fII ﬁ)?feic;f %ngki%(ﬁ’rj 5T e reéctlon was al owed\
t o cobl3i(w, PohM358eriidas Ahe?.703(H; 77 dr | Hy 61 748(dsdsheldz D781 8¢  acetate; the'

ot 1SR S s SR ?4863*@3&5%@ @ from ﬁQ[ hanol water 1o

m¢<

pr oducesa Whlt(% oI |d 45) / ig) S
3. 341( s2*894 S 1 : (m
314),7.366(q, J= 9 OHz, 1H), Ece‘i&ﬂd@ K_}tf.§2§HZ IH) 8. 027 8. 081(m 311),

8.343(d J=10.51jz, 211) 731( 11 MS (nmflz) 399.2
(k) 0003860 he Syathetis @fﬁﬁy@h@r@mﬂd@d’i NG v @mm)aaetm die) 307

0003 | -327 HC1
%0_003 %ro@ﬁt?&?lﬁgeﬁﬁg Idiggr@h?\% nhﬁﬂ 1§onxye ‘ ang&%%g%% I?M sodi um
car bomatoke), RyBOR (Q0d70gngHl. Y maeds seeDIBA. (0edtmind. 6amm&@) wasdissolvad itar gon stream
B A2 i B e AR A ™
degassy ﬁﬂ‘aﬁ&[\'&é Beelifzed usinditer-mEBEAAKOS(dnk, I&gl%anm mmmovmsouoal I adi um (5

was added ‘neat and the reaction was refluxed for 24 hours. The

r eact @)D 56%5 1280, AP (bdup Hzi HeS 86%(s.ME)ep-829-7 08 madtdr7.300d filtered to
give 5394, 9uf AR RSB, 11), 8.280(d, J=2.5Hz, 1H).

[000327] Synthesis of 2-[6-(4-Ethoxy-phenyl)-pyridin-3-yl]-N-(3 -ﬂuo'ro—benzyl)—
acetamide: 2-(6~-Chloro-pyridin-3-y1)-N-(3-fluoro-benzyl)-acetamide and (0.15 gm, 0.54

mmole), 4-ethoxybenzeneboronic acid (0.096 gm, 0.6 mmole) was dissolved in DME,
NayCOs3 (0,11 gm, 1.08 mmole) in 5 ml of water was added to the DME solution, the solution
was then degassed for 30 min (Ar through the solution and vacuum applied for the first 5
min), Palladinmtetrkestriphenylphosphine (0.031 gm, 0.027 minole) was added, degassed for
additional 15 min, refluxed for 24 hr. The reaction was allowed to cool to room temperature,
filtered, solid washed with ethyl acetate; the organic layer was dried, evaporated. The residue
was chromatographed using ethyl acetate/ hexane 2:1, then it crystallized from methanol- |
water to producé a white solid {0.08 gm, 42%). HNMR INOVA-500 (DMSO dg) 8 1.357(t,
J=7.0Hz, 3H), 3.564(s, 2H), 4.090(q, J=7.0Hz, 2H), 4.309(d, J=6.0Hz, 2H), 7.012-7.103(m,
5H), 7.361(q, J=7.0Hz, 1H), 7.726(d, J=8.0Hz, 1H), 7.842(d, J=8.0Hz, 1H), 8.012(d,
J=8.5Hz, 2H), 8.503(s, 1H), 8.686(s, 1H). MS (m/z) 365.2 (MHE)".
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This crude product was taken up in 1 L of al to 1l mx of I N HC and ethyl
acetate. The organic |ayer was discarded and the aqueous |ayer was washed
two nore times with Et OAc. The aqueous | ayer was the basified with solid
sodi unwo maeap@t e to pH 7.5. This was then extracpegudfsiRésyl Et OAc to

gi ve about 3.25 g of semi-pure product. Pure crystal s of the free base were

made Byoidlis SRknERGF 200 BEndS!EﬁC.’Zl U th gentle
heati ng and soni ca . t becane

cl oudy. Th| s was of nore hexanes foll owed by

heat| . ‘ | S tines.

Thi s ar soI {J%'S%%ﬁ ﬁgﬁﬁ \/\é%fp%vd\%'ﬁé?ﬁ)gﬁo(éeﬁ%?%ﬁ h Zt %{egﬁﬁvgssel Wi te

cr yst aﬂmpﬁrmﬁmﬁamﬂccabldwsnwamﬁbwy Bifluasobansdanaine (415 h:@(i’:4tr@tngle e about 50
145- rest_of the product was dissolved in_ et anol and two

eqw v Y%Qi?glgcﬁm %d?%em @ﬂﬂ@lﬁél(&??ﬂﬂ 15 muyple) wes @5\&1"%&‘?@1‘5@% After | hour
th t hanol at
10 C O B R D R K el e Ve e R Bl o s
al | owegcryssalbizednding rechtdrietbawol fﬁeﬂgrprmﬁ NMEMDV&&O #DELY & white

t ta dried t
o ve TR BT SharE . giah G B0 Bre-23T38E B S R S e oveo
3.61 (?568(3&1)1—3 25}116 dH),78.288(d, JzHJSHz71}®4 (m 3H) 7 34 (q, 9 SHz, 1H) 7.50 (d,

10. 5ty 249, 798 (d, 10,518 2l 1) 211) 8.70 (s. 113) ,;
8. 87( 11008201z, Sypthesis eé%@iﬂwﬁth%y—pml) Tidin- %ﬁﬂé‘é‘é%ﬂu@? hmag) of KX 1-327

were gj | B QREY. 5.0 ng, 1.4 eq):
wer e gé e ’hée/i%(cjtﬁtcﬂiel rgggrﬁ I on wé?%f”‘%%{? t'o %é?é?ﬁggﬂdﬁ%%l}?? The reaction ;
was wasinde), %Mhﬁmrbbnmehmalmdcxdﬁﬂmgmbl&%m@tvms sdspepdedvin DIME €di um sul fate !
and co ive 4 IIow the product
cont apﬁ)eglnh%(gi@%l%% f?’[}pbﬁ‘?’%% V%aé\?gg?detgﬁhﬁ%%?)/@b@h Bic acid (or

the pesliaHdntieds. then'la%gaﬁai foil 30@din (Bothfugh #RAoiufioR aid vAdMnapslisdesied 3X 5 nl
sat ur at ed sodi um bi carbonate, dried with saodium sul fate and concentrated to

gi ve 355t pgnine P@F?él%@ﬁﬂfeé@lpbﬁwéﬁ]@ﬁpha@ (Q-99&m. 96 mupley was wided.giggassed vrH) |
672.9 2 4.28 (d,
7, 21k o S5 NSNS AR BN BBt B - 820 (4
7. 72 {algpeBrtutbiAiltcRd) ’ghe Bolibwashed withlepld ey accBat® 4nd sifr@ed N2FIC234) , 8. 63 (t,

5. 6k sohjl'tli_gﬁ, thé%glrilt? Was t%er(l) re%ry%tall%d !E!orlifn\l(ett'an\ol E) pl}iogli:uce white solid (4.8 gm).

[000330] 4.6 gm of the free amine was dissolved in 50 ml ethanol with gentle heating,

then 25 ml of 4 N HCl in ethyl acetate was added, the solution was concentrated to 20 ml,
then diluted with 100 ml of cold ethyl acetate, the solid formed was filtered washed with
more ethyl acetate (50x2) and dried (4.3 gm, 65 %); H'-NMR INOVA-500 (DMSO ds) §
1.386 (t, J=7.0Hz, 3H), 3.822(s, 2H), 4.179(q, I=7.0Hz, 2H), 4.339(d, J=6.0Hz, 2H), 7.074-
7.182(m, 5H), 7.374(m, 1H), 8.106(d, J=8.0Hz, 1H), 8.263(d, J=8.0Hz, 1H), 8.312(s, 2H),
8.718(s, 1H), 8.981(s, 1H). MS (m/z) 365.2 (M+H)".

[000331] Melting Point of the free base: 0.1 gm of the HCI salt was stirred in 10 ml of
20% NaQH for 10 min, filtered; the solid was crystallized from ethanol water, dried in the
oven at 100 °C for 2 hrs, Meliing point was found to be 173-176 °C.

Synthesis of Compound 23, N-(3-Fluoro-benzyl)-2-[6-(4-methanesulfonyl-phenyl)-pyridin-3-
| yll-acetamide, KX1-326 |
[0003.32] Synthesis of 2-(6-Chloro-pyridin-3-yl)-N-(3-fluoro-benzyl)-acetamide: 2-
chloropyridine-5-acetic acid (0.2 gm, 1.21 mmole), 3-fluorobenzylamine (0.15 ml, 1.2
mmole), PyBOP (0.67 g, 1.3 mmols), and DIEA (0.43 ml, 2.6 mmole) was dissolved in
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Br Br 5 ° KXI-327 KX1-357 N [000337] 4-Bronophenylacetic acid (6.00 g, 47.9
nmol ) was dissolved in 40 nL of anhydrous dichl oronethane under an argon
at nosphere and cooled in an ice bath. 3- Fluorobenzylam ne (1.00 eq) was

added awmd 2emsiontyended precipitation of the acetic agpdhR ggaﬁw_@fg\ ne salt
occurred. Mre dichloronethane (20 nL) was added foll owe y DIEA (2.2 eq),

o5 v SH0TRY ruRR R et pAlen 1l AR P BBk D 0 0P ¢

fini shyefltdation rGeryFhiizedusitg wrcnasthdid] (.2 gryB5%); Z(DIGNMR OV AixXAl or onet hane .

ol RS Sl dh SeRekt SRR SR L BB BhSrat hane was- |
renov'eggg(nﬁgg) nﬂ.gsg(dayj_@ggﬂgt g{p@@g@g’oweg}bﬁ m_ 1 N HCO was added to each
hal f. The organic layer was washed nore tines with I N HCl, 3X 300 nL

sat ur B0 odi urnBicsia pHidrAttduorerhenzyBy fo(dnmethpnerulinyiphany b- Pémdinu?m chl ori de.

cult ot ot BUEHE L OOhERE L I R A ep B AR R HY OT1ile Y, P

pr od ummolé)mmﬁéth{ﬁl@ﬂﬂm befeBBERYrorBe 6eif (). 1 Bgns0.6 sumdk) wasdigkbivedin 6. OHz, 211),

T N N Ot e e N G

5- |‘|yd§d?€ﬁi/6n2wa{§%éw&e@é/§sédjfof‘90 M(&qm&gﬁ&féssﬁuamld %{chﬁrh }:f_ﬁled%rtfc@' | owed by

Suzuki_ reaction to give the 5-phenyl-2-nethyl pyridine. e nethyl pyridine, |
7, waﬁrsaépmx Bﬁb@mtvtrkemhmlp}mpmﬁ(ﬁwoahamaa@é'armml@) wasladdédon of et hyl

bog th
Gosi + Bapeed ST AROROH 3P A RER 1Y T AR A ool B 82 C 1€
di ssotewgaranire, fiterdd, scdidiwadhslusitlpythyldicerateathe oﬁganiceﬁiydr Wa@dﬁed Tr| flic anhydride -
7.76 dd d d t Fol | the addit
e r essprisd. TR Ve o e A SaB AT B4t PTAg R gk | for o hr.
The vgl mzwﬁoﬁm%ahsﬁw%ﬂotp@o&cghwhitesMﬁp(@Q}z o, l0boETNiR S0 L distilled

wat er and then extracted w th Et OAc. The organic | ayer was then

was he BNOYA+ 001 DNIS@He) 0530 (s BH), 3eﬁ3|5@d2H) #3186k ITh8aI 2881 8047and renoved in

t _ 1 HNVR
(oo ugoB 2 I8 4 SR 1 0 BIPR Rl i SR Bt kg PR,
111) B=WGHA 202 .8BH(s, IH),BTBEQQIHMMSQM/&)IE@GR(M%E)H 50 nL round bottom flask -
with two condensers was charged w th argon. D nethoxyethane, 25 nlL and 6 ni.

2 M sodi um cargyahadicoi@sniwad ed KR1-437.Gnd Compound 26, KX1-357

(000334} The syntheses are shown in Scheme 5.

Compound 24, KX1-327 HCI
f000335] A solution of 75 ml, 1,2-Dimethoxyethane and 16 mL 2 M sodium carbonate
was thoroughly degassed by heating at 50 °C with an argon siream through the solvent. 5.00

g of the 4-bromopheny! acetamide (5, 15.6 mmol}) and 1.95 grams of 4-pyridylboronic acid
(1.00 eq) were added to and degassing continaed for 1 hour, Tetrakis(iriphenylphosphine)
palladium (5 mol %) was added neat and the reaction was refluxed for 24 hours. The reaction
was cooled and poured into 300 mL distilled water and filtered to give 5.014 g crude product.
This erude product was takenupin 1 L ofalto 1 nﬁx of 1 N HCI and ethyl ac'etate_. The
organic layer was discarded and the aqueous layer was washed two more times with EtOAc.
The aqueous layer was the basified with solid sodium bicarbonate to pH 7.5. This was then
exﬁ_acted 3X 300 mL EtOAc to give about 3.25 g of semi-pure product. Pure crystals of the
free base were made by dissolving 200 mg in a minimum amount of ethyl acetate with gentle
heating and sonication. Hexanes was added to this solution until it became cloudy. This was

heated until clear. Addition of more hexanes followed by heating was repeated two moze
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whi | e argon was bubbl ed through the solution. After | hour, the pyridyl
triflate (6) (1.538 g, 6.382 mmol) and phenyl boronic acid (856 ng, 1.1 eq)
wer e added. After one hour Pd(PPh3)4 (370 ng, 5 nol % was added, the
reaction was heated at 65-75 'C for 48 hours. The solvent was poured into a
round bwoe@nfivesk, the remai ni ng resi due was washegdcwokhooédyd; acet ate.

Sol vents were conbi ned and renoved in vacuo. The residue was purified by

I X .t i .of _the desired
o od P8 LIRS TR SRTINITKENER RS Recidehl @b 005 (%05, |
7 22 i(odne(Bwﬁ)th weﬂd-i)zasﬂe&&lthhexané’s 2idzairiell b give difoug 50 mf. (A2 452HF °T).56 (d, 8. 0Hz,
d.,.2.4 8,73.(d 2.4Hz, 1H) ... 9 20061071960 :
PCTf %&f@ﬂ‘f’ﬁgﬂz f%b%‘zﬁsf’} @WB‘?&#@W&%WBWYS&F h&‘iegﬁo%@l 11,223
nmol )M@S@A?S@éru Qgdddn Aftee s b thebbdd Was rebidmell Bnd ieaﬁgolvéd ﬁ%@zl:-@s% swar e under
argon. Cooled to -78 Cin a dry icel/acetone bath for 20 m nutes.

N- Buta}’llq'qﬂ!l Y ‘ﬂhﬁll'@bata’é@ﬁ %Etoixcmaéqtﬂd@d/a@ﬁh@dé@umm]pﬁcﬁms elogdcerﬂ@ mnutes. This
| t f

T B e R S R T A
met hamitalad.dmﬁl@hrapomﬁmhedlwﬂm E&0AE anah dned E@gﬁwde 4(grmmgmemaed Ibef ore :
renovi r acuaq.. The renalni uequs solution was -
ot oDy DEVR B A8, R, | Taba5a s ars + XA 506 2880 ar i ed weth
od a 6} [ I NVR
s5obum§tﬁl g;:ﬂ 9@1319v mzmegelgzgi,,_rgw% (a%.s"f@z §ﬂ§)§é¥£&1' 5@28 ot 1H)
7 38 2H) 870%3.4 8181‘?@%0??245211 7.5Hz, 2H) 7. 58(m 2H) 7.78 (dd 2. 5Hz,

8.0Hz, 1H) 8.73 (d, 2.5Hz, 1H). [000342] Ethyl ester 8 (208 ngy, 0.86 mml)
was dissolved in 5 mi. THE Combodad. KBAREH | nl) was added and the |

reaction was put in a 35 C water bath overnight. The 'volune of the reaction]
was r 8083 t o 4bbmp of Kidl- %ﬁdvdménssmdddhﬁinﬁdDﬁMhMetaN 1-1Cl to precipitate :

o SRS TP B ARt SR ST TG L0
(400 Mf'zlﬁ ho@@re@ct%v&sﬁv?a},ﬂéd £04 §Msaa§at6@kocﬁ1ﬂbﬁa1%ﬁnﬁté arfed 4, 21-1) 7.52
87 (dd, MHz, 1H) 8.53 (d, 1H). [000343]

(Car bosadpm@ g&tﬁt@m@i qoBepnirated @3@4m|of 2 yellaw siido B‘Myp‘énﬁqdéhe( nroducéq) and
(1 1 e#m&ewas a ed@r@f@%@% t]?dggbaglgﬁaﬂ{ oa%‘ff\lmrﬁ%v%er ni g u §I'he DVF

was r Ehosodid was redssolyed antimi H2Chesi dusshadaisl § aﬂmmﬁuﬁe&\mdmnrbichﬁmdte and
cryst grlleld V%l%:g scIdEu%n Slﬁ?&t[ %loflc\:/ev% ated ILoogigtia ¥ m%df)f the desired product as a yellow
solid; LCMS 337.2 (M+H), 672.9 (2M+H), 694.8 2M-+Na). 'HNMR. (400 MHz, DMSO)
3.54 (s, 2H), 4.28 (d, 6.0Hz, 2H), 7.00-7.08 (m, 3H), 7.34 (q, 8.0Hz, 1H), 7.40 (d, 8.4Hz,
2H), 7.72 (4, 8.45z, 2H), 7.75 (4, 7.2Hz, 2H), 8.24 (d, 8.4Hz, 2H), 8.63 (1, 5.6Hz, 1H).

Scheme 5
o 0 _ 0 - o]
F
F- N NT
E OH E “N
Br 5 5 KX1-327 /l KX1-357 -
“\N \f}]
0

[000337] 4-.Bromophenylacetic acid (6.00 g, 47.9 mmol) was dissolved in 40 mL of
anhydrous dichioromethane under an argon atmosphere and cooled in an ice bath. 3-
Fluorobenzylamine (1.00 eq) was added and unintended precipitation of the acetic
dcidfbenzylamine salt occurred. More dichloromethane (20 ml) was added followed by

- DIEA (2.2 eq), HOBT (1.0 eq), and EDCI (1.1 eq). After about 2 hours the solid broke up, 4
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ng Conpound 25, KX1-329 (55% as clear, needle crystals; TLC, Rf 0.2

(1: 1DCM Et OAc). LCWVs 321.2 (m+13), 343.1 (mtNa), 662.9 (2m+Na). 11-1NWR
(400 MHz, CDA 3) 3.82 (s, 2H), 4.46 (d, 8.8Hz, 2H), 6.91(t, 9.2Hz, 2H) 6.99
(d, 7. Gh2obdidheso7. 25 (t, 8.4Hz, 2H), 7.34 (d, 8. O0Hgereddhoshosdd; (tt, 1. 2Hz,
7.2Hz, 2H) 7.55 (d, MHz, 2H) 7.80 (b, 1H) 7.86 (dd, WHz, 78D 11i) 8.73

N e g etel By e et B i 8 G5 SO N e WA e ) T,

Y et o et . S skt B T

9 , t hdxyet hane, , y (2e 5% after chromat ogra Ca[t)
n- But@/‘?enmlﬁl?ﬁ E%Y&afl}m@ OB ﬂﬁﬁ%ﬁﬁﬂgaﬂéﬁgﬁ%@w&ﬂ#ﬂﬁ% W}O‘fgfi-oa, yTHE 30C |
18% Ajnt ' j ] 1 7. )
ROV GRghoEloph o HOT LB B LR ) quBIBLY 9.
216- (wBwasked pnora/tihestwidx b Nog€l, AKr308-mll batinaied sédivmrbicartivaateyauk) - acet am de, !

| CX1- [[000344]. To an.ice ¢ool ed solution.of 0.2 gm of
51 6. PR b St SR D a0 e tpshot 68RO Yittet ami e in 80
ni | DéMbitkdbdd driedvitieediha solpas, RaM g8l a8k tbried t@gld@m.m%%ss%d- Af ter |
stirri &%hoverm ght, the reaction was washed with saturated sodium

bi careiaadesiredpipdp@n, HiIMEe 560 MHzseR D rint)ah 38 (setdp 411a(@d- M, dr yness under
vacuukgy r Iy 44l US| I e e foll owed by

0% raPhaiofts: DG AAPARE Bl RaRa0s ¢ P B8 I s B6l8 e v 400

(DVBO d6) 8 1.357(t, ‘]:57' . 3.d 4 1 , 4.090(q, J=6.811z, 211),
4.309(d, J=5.60Hz, Zm,%—g%%%m 27 2=245(d, J=8.0Hz, 1H), 7.729(m
1H), [00695%(d, JasBshodn in $¢heme 6, 80B/ebxy D=Seblipyridihd Juas Borddhédto tAd)) . 8. 663(t,
J=5.6 M5 (mz) 380 (MtH) +. E000345 For the follow ng syntheses, i

Hz, | .
unl esi %h@r@mlgwwmr@%a%fw&meédqh%ﬂt%methylpyﬁdine. The methyl |

pyridine, 7, was deprotonated with n-butyllithum and added to a solution of ethyl carbonate.

Saponification followed by amide coupling with PyBOP gave the desired product.
[000339]  5-Hydroxy-2-methylpyridine (3.00 g, 27.5 mmol) was dissolved in 15 mL
anhydrous pyridine and cooled to 0 °C. Triflic anhydride (7.76 g, 1.1 eq) was added drop
“wise over 3 minutes. Following the addition the reaction was removed from the ice bath and
allowed to stir for 6 hr, The volume was then reduced to 8 mL in vacuo, diluted with 50 mL. |
distilled water, and then extracted with 75 mL EtOAc. The organic layer was then washed
with 1 N HCI (3X50 mL), dried with sodium sulfate, and removed in vacuo to give 2.78 g
(42%) of an amber oil (6); LCMS 242.1 (m+H). lHN.MR (400 MHz, CDCly ) 2.58 (s, 3H)
7.26 (d, 8.4Hz, 1H) 7.52 (dd, 2.8Hz, 8.4Hz, 1H) 8.47 (d, 2.8Hz, 1H).
[000340] A ﬂame dried 50 mL round bottom flask with two condensers was charged
with argon. Dimethoxyethane, 25 mL and 6 mL 2 M sodium carbonate was heated to 45 °C
while argon was bubbled through the solution. After 1 howr, the pyridyl triflate (6) (1.538 g,

- 6.382 mmol) and phenylboronic acid (856 mg, 1.1 eq) were added. After one hour Pd(PPhs)s
(370 mg, 5 mol %) was added, the reaction was heated at 65-75 °C for 48 hours. The solvent
was poured into a round bottom flask, the remaining residue was washed with ethyl acetate.
Solvents were combined and removed iz vacuo. The residue was puriﬁéd by silica gel
chromatography (hexanes:EtOAc) to give 702 mg of the desired product 7 (65% vield);

-~ LCMS 170.2(m~+H). THNMR (400 MHz, CDCl;5) 3.60 (s, 3H) 7.22 (4, 8.0Hz, 1H) 7.38 (1,
7.2Hz, 1H) 7.46 (t, 7.2Hz, 2H) 7.56 (d, 8.0Hz, 2H) ?.77((1&, 2.4Hz, 8.0Hz, 1H) 8.73 (d,
2.4Hz, 1H). '
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were used as received fromcomrercial suppliers. Proton and carbon nucl ear

magneti c resonance spectra were obtained on a Broker AC 300 or a Bruker AV
300 spectronmeter at 300 MHz for proton and 75 MHz for carbon. Spectra are

given in ppm (8) and coupling constants, J, are reported in Hertz.

Tet r anwbDhyilsairisame was used as an internal standard picarus2qes0470358 spectra and

the sol vent peak was used as the reference peak for carbon spectra. Mass

spectpgos§ L CsNBARSEnllyhyRLE § 298 1 Pk Bsdot IR E‘t@%{}? aloo

at mospheriC__pressure ionizati _on('%)’tA%Pgleq%?rrass spectroneter. nal yses
wer e @pilledddd inglamg daied glisswagsuRler @gbuntiogléd® 784 Canmdry ehlecdomenex) with DV

det ect 4 ' Lvent i ent Met hod B).
Thi - 140 Br 20 pfStet QPR el R S S R R g P s B A ca gl
pl at ephissslutionswesladdettoyl Ml {olatitnalfethy( ¢atbOnate (@/3teq) biadi cagnul@r TRRO Wt % 100 WO

20061071960 PC1/ %31%003104%3 3 . phosphaomyl ybhdic acid_in ethanol. |1dPLC
anal yiS8EIoRaYas sigprcHioné 8oWs prigrebeamesingnehed vathapethane! addsd dpoprvisen I N 1t ech) with

W' delafid atirdlia MS4084 Be q&g iflg #8loYS @ badphOgham  (Met hod
A). Met hpoﬁ’Am:r Tigrré El'ow %A 9B fﬁ% n %ﬂ% rrL/orﬁr’%C %{%ﬂ%@% G200 100 3.0
0. 0 1@adinglznens seluiowadext@ctedwith\aghter (325t rhLY) . Qrgmiiv ldpeisféasor oacetic Acid B
= Acetoni-trile wth.0 1.v/v Trifluoroacetic Acid. hod, B:..,.Ti Fl ow YA 98
(i ) e g dffbd Wi s et adyeipoge *f’d’“@’?fﬁ_g}i"“‘%ﬂ%ﬁ‘ B k¥ 02 v v
Tri f 1 oaeRe 00D A ICDAI3) 30601 1) 1.61 (se2M) 4.00 Qn ORIV 2 [, B#HEMOTI®ACEt i ¢ Aci d
Synthesis of N- benz_fyl -2-(5- brormpgri di n- 28yl zlacet-anni de:  Br O1 \
7.38 (t, 7.5Hz, 1H) 7.48 (t, 7.5Hz, 2H) 7.58(m, 2H) 7.78 (dd, 2.5Hz, 8.0Hz, 1H) 8.73 (d,
2.5Hz, 1H). |
[000342] Ethyl ester 8 (208 mg, 0.86 mimol) was dissolved in 5 mL THF., 1 N NaOH
(about 1 mL) was added and the reaction was put in a 35 °C water bath overnight. The

vqlume of the reaction was reduced {o about 1 mL and then acidified with 1 N HCl to

precipitate the desired product. The precipitate was isolated by decanting and drying in vacuo
to give 54 mg (30% vield) of 9; LCMS 214.1 (m+H) 236.0(m+Na). "HNMR (400 MHz,
CDh;0D) 3.64 (s, 28) 7.24-7.28 (m, 4H) 7.25 (t, 8.4Hz, 2H) 7.52 (d, 8.4Hz, 2H) 7.87 (d4,
2.0Hz, 8.0Hz, 1H) 8.53 (d, 2.0Hz, 1H). |
[000343] Carboxylic acid 9 (54 mg, 0.232 mmol), 3-Fluorobenzylamine (1.1 eq), and
PyBOP (1.1 eq) were dissolved in 3 ml anhydrous DMF. After 10 minutes DIEA (1.1 eq)
was added and the reaction was allowed to stir overnight. The DMF was removed in vacuo
and the residue was taken up with methanol and crystallized from methanol/water to give 44
mg Compound 25, KX1-329 (55%) as clear, needle crystals; TLC, Rf 0.2 (1:1DCM:EtOAc).
LCMS 321.2 (m+H), 343.1 (m+Na), 662.9 2m+Na). "HNMR. (400 MHz, CDCl) 3.82 (s,
2H), 4.46 (4, 8.8Hz, 2H), 6.91(t, 9.2Hz, 2H) 6.99 (d, 7.6Hz, 1H), 7.25 (t, 8.4Hz, 2H), 7.34 (4,
8.0Hz, 2H) 7.40 (it, 1.2Hz, 7.2Hz, 2H) 7.55 (4, 7.6Hz, 2H) 7.80 (b, 1) 7.86 (dd, 2.0Hz,
7.6Hz, 1H) 8.73 (d, 2.0Hz, 1H).
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IN H N [000346] A flask was charged with :

5- (5-bronopyridin-2(11-1)-ylidene)-2, 2-di nethyl - 1, 3-di oxane-4, 6-di one
(1.039 g, 3.46 mmol ), benzylam ne (0.50 nL, 4.58 mmol), and toluene (20
m). Theoeeaotiven was brought to reflux under nitrogepukahsdSsfours, then
cooled and placed in a freezer until cold. The product was coll ect ed by
filtrabloReand washed with hexanes to yield a mass of bright white crystals
(1. 01%—9—'86% 101 WD 2006/ 071960 PCTI US20051047333 Synt hesi s

of 4- ( 2- %ﬁ 4, 5 5- tetr@pget hyIfI 3, di oxabor ol an-2 -

phenox ? 50 0 j [0Q0347] Toxg ring solution of :
4- (4, 5(5tetr yl 132]di Xa orolaan%yl (2.55 g, 11.58 :
mol ), 2- m)rpholln 4syl et hanol “(I¥60 nL, 1 3 N2gmmol ) and trlphenyl i
phosphine (3.64 g, 13.9 mmol) in nethyl ene chl orlde (60 nmL) at 0 'C was :
added dropwise DIAD (2.82 g, 13.9 mmpol). The regetion was allowed to warm
to roomterrperature a tir overnight. Afte hour s, additional portions:
of triphéayw phaesphi 54 %,. 5.8 molf pr phol i n-4-yl et hanol (0.70 |
m., 5.8 mmol) D(l 17 g, F;‘r@‘ﬁ‘m e added. After stirring an
addi ti onal ,H8urs dt % oom t enpera ﬂ"he gtl on was concentrated and i
t he reS|due purified by flash chromatography % %to 25% EtOAc in CHCI3) to
provide the product as a white solid (2.855 g, 74% . Synthesis of Conpound
134, 1Q&%8a89h50, piind (3A0F SR hyinfonkQead.1of) QREOL AR Adlpen Ml o9, sept um cl osure and
stir DRethikgane TRANGEO, (26h)iEa% biter demZoglaphid-if) BRUDA 1IN Pryoed), diefvicdbaid) @egy am de (123 i

ng, O ant@@uqfﬁﬁh%h()&l’l’ 200 (2% (atler gysligtion). v} 3-flucrobenzylamine(1.1eq), PYBOP(1.1eq),

t et r aRERR{AS} BUEYEMox abor ol an- 2- y1) - phenoxy) et hyl ) mor phol i ne (171 ng, O. 513
mmol ), and_. Fi breCat 1007' 30 015 mml) Et hangl 3 rrL) was added, ;
f ol | owe@YBIECH#NIaQIY YriBiaesnple a2t D‘YFN -flyoig- M 0. 60
nmmol ). The tube was seal eq, heald éﬂd g m crovvave condl tions at 150 C
for 10 minutes. The reacti concentrated to renove the

maj or[00§344] t hé" Demﬁmmbl,edankdtiomefﬂ 2 ghoard 246- (iﬁifEtI‘l@iynphenﬁ) pyridib-3-vdk et at e and
e SRS P R S G SRS 0L o
sol i chddddiassolitli Aer stirring overnight, the reaction was washed with saturated sodium

bicarbonate solution, dried with sodium sulfate, evaporated to dryness under vacuum, then

chromatographed (silica gel) using ethyl acetate followed by 10% methanol in ethyl acetate

to produce 0.16 gm (78%); H'-NMR INOVA-400 (DMSO d¢) § 1.357(t, J=7.0Hz, 3H),

3.564(s, 2H), 4.090(q, J=6.8Hz, 2H), 4.309(d, J=5.60Hz, 2H), 7.012-7.103(m, SH), 7.245(d,

J=8.0Hz, 1H), 7.72%(m, 1H), 7.529(d, J=8.0Hz, 1H), 7.800(d, J=8.5Hz, 2H), 8.225(s, 1H),

8.663(t, §=5.6 Hz, 1TH). MS (m/z) 380 (M-+H) "

[000345] For the following syntheses, unless otherwise noted, reagents and solvents

were used as received from commercial suppliers. Proton and carbon nu'clear magnetic

resonance specira were obtained on a Bruker AC 300 or a Bruker AV 300 spectrometer at

300 MHz for proton and 75 MHz for carbon. Specira are given tn ppm (6) and coup]i'n-g

constants, J, are reported in Hertz. Tetramethylsilane was used as an internal standard for

proton spectra and the solvent peak was used as the reference peak for carbon spectra. Mass

specira and LC-MS mass data were obtained on a Perkin Elmer Sciex 100 atmospheric |

pressure fonization (APCI) mass spectrometer. LC-MS anélyses were obtained using a Luna ;

C8(2) Column (100 % 4.6 mm, Phenomenex) .with UV detection at 254 nm using a standard _

solvent gradient program (Method B). Thin-layer chromatography (TLC) was performed

using Analtech silica gel plates and visualized by ultraviolet (UV) light, iodine, or 20 wi % |
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solid was triturated with ethyl ether to give ALB 30349 as a white solid
(137 mg, 79%: nip 135-137 C.; 'HNWR (300 MHz, CDC13) 6 8.70 (d, 1H, J=2.0
Hz), 7.81 (dd, IH, J=2.4 Hz, J8.0Hz), 7.65 (br s, 111), 7.49 (d, 2H, J=8.8
Hz), 7.37--7.20 (m 6H), 7.01 (d, 2H, J=8.8 Polyner bound

di (acetWOsY@I0186¢ ohexyl phenyl phosphi nepal | adi un( 1 |') pcrafesinsed by Johnson
Matt hey, Inc. and available from Al drich (catal og # 590231). 102 WO

2006 104k 06 0n JHEH LSO HA S8 35T, 1vsls airebusihs 2 )G t, 2H
J:5.7]9;Hz, 3.8@3(‘& \%E%D 3, 78-.3.d;%ﬁa%ym %%6@5.84?%?%@?4@%58%?%,
2. 62- (33587 1m, Adliech) wiPLY {atascting at 29 198u9ing ¢ #pudsyd sairntgikd@BYpragmm; APCl VS
n z 4@% t{n%ﬁg%*' (4-bronmo-3 fluorophenyl) (norpholino)nmet7zanone: 0 N ~- Br F:
[ 0003 T 0 nL flask was charged with 4-brono-3-fl uorobenzoic acid (5.00
g, 22.83 mol), 100 nL DWVF, norpholine (2.4 m, 27.5 mol), and :
4-Et0§£|§rmrpholine (8.6 m, 67.9 mmol). HOBt (4.32 g, 32.0 mml ) was added |
foll OQWEDC(S.ZS g, 27.4 mol) and the reaction allowed to stir at
r oom g-eaperatur-e—f D/*O WThe reacti on was concentrated and the
resulti;ﬁg (o Eée. 3y’rd tak@h up| in 100 nL Et OAc and 100 nL water. The

or gani : d-wmith 100 nL 2N HCO, 100 nL saturated sodium

bi car|dh®at 6,30 and 10W.%1 <H® yr af ed sodi um chl oride. The organic was then
dried M@h M@, {i0-0erediO0dhd concentrated to give 6.476 g (98% of a

vi scoull.§el |0fv oi | .| i s pEddrijpl was used without further purification.

4- (4- pr-oWmtes withuor ehahiflnbjoaeatighiaid ne: \ N~ | 0O Br F [000350] A 250 nil

{1 askpuascahatikedimiolinA Friliqoarego Abidior ophenyl ) (mor phol i no) net hanone (4. 569 |
g, 15.86 mmol) and dissolved in 16 M. of THF. D phenylsilane (6.2 nl, 33.4

mol ) was added fol | owed by :
car boMetttodiBs(t ri phenyl phosphi ne) r hodi un( 1) hydri de (100 ng, 0.109 mmol) and

t he reaction
Time | Flow %A %B

(min) | (mL/min)
0.0 2.0 95.0 5.0
4.0 2.0 5.0 95.0
A = Water with 0.02 v/v Trifluoroacetic Acid

B = Acetonitrile with 0.02 v/v Trifluoroacetic Acid

Synthesis of N-benzyl-2-(5-bromopyridin-2-yl)acetamide:
Br

- [000346] A flask was charged with 5-(5-bromopyridin-2(1H)-ylidene)-2,2-dimethyl-
1,3-dioﬁane-4,6—dione (1.039 g, 3.46 mmol), benzylamine (0.50 mL, 4.58 m1ﬁ01), and toluene
(20 mL). The reaction was brought to refhux under nitrogen for 18 hours, then cooled and
placed in a freezer until cold. The product was collected by filtration and washed with

hexanes to yield a mass of bright white crystals (1.018 g, 96%).
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stirred at roomtenperature for. 20 hours. [000351] The reaction was dil uted
with 200 nL of ether and extracted with INHCO (2 x 150 nL). This resulted
in the formation of a white precipitate in the separatory funnel. The acid
layer and the resulting white precipitate were washed with ether (2 x 100
m.), anioemenrisdasi fied with solid NaOH pel |l ets (23pgyusihituaggeous | ayer

was then extracted with ether (3 x 125 nlL), dried over MgSH, filtered, and,
conceghirkRer 1029k YL4 3.530m8n " oil. This material was '
used w t hout gr-?‘kgr purifi cgﬁ%%lggjfé% 5\%]0%110%% 71960 PCTUUS20051047333 i
4- (SHheﬁ@WM&J’J)eW?‘Mﬁ@”%‘—tetrar net | ayl - 1, 3, 2- di oxabor ol an- 2
yl ) benzyl ) nzotpholine: CNF B_O [000352] A 10 nL m crowave reaction tube
with septum cl osure was charged with 4-(4-xbrono-3-fl uorobenzyl ) norpholine
(405 ng, 1.48 mmol), Bi s(pi nacol at o) di borgén 16 ng, 2.03 nmmol),

Pd(dppf) Cl2. GH2C12 (62 ngQ 03076 nr pdt assi um acetate (659 ng, 6.72
nmml ), and DVF (3.6 nL). J{hg Iaced under nitrogen by
evacuation/ backfilling (5 cycl esP and stirred at 80 C for 8 hours. The

r eact 0603 4dhs c Aol sodirring dolittimd ol (46t ietramethylht,8,2]di@&bodojanahgl)f i | t ered. The

?ri?a“' ol one LrCpaotasanain rshabu gl Sitol 7 Lanseli Ml o 1o a dark

oi | . HpBe ?Kﬂ}i HhinWVEBS640al i fol 8ol Yn fiethiylde B81bri €GO MEIL)QY 0 3BRWMs GHAE Ng Wi th 2%
MeOH i n CII%{ g lWg?véte)nglO ng (65% gf Zn onwv\hlte) solid. SSynt hesi s of
COrrpo@rﬁawms‘@l&P@B ¢313.9 mmpel Thereantionawas allowpd bows3] toAcdro tempetsieonay e

' ;Fﬁgﬁo %n% %%uéh%ﬁﬁéf %E‘?‘ﬁ{i&%lﬁﬁg?%xa %ﬁrﬁ@s‘%ﬁé% ff?m)rphol i ne (307.

ng, Omesl), Ethpholm-zl( ﬁemmmw tndli, 582ambl),-ad CHAD (A dr7gh S82yhpheetan de (247
07 (60 m t hanol m.) was :
e b Akt R an A b B o dS el whire PG e BPai o wscpageted, "0 oS o
oI ) andkierebide pitafed S a8l clatMlafd8RAPEE (5% to 25% EtOAc in CHCly) to provide
the product as a white solid (2.855 g, 74%). ' |
Synthesis of Compound 134, KX2-391:
(\ N o O
o) « .

H

[000348] A 10 mL reaction tube with a septum closure and stir bar was charged with N-
benzyl-2-(5-bromopyridin-2-yl)acetamide (123 mg, 0.403 mmol), 4-(2-(4-(4.4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-phenoxy)ethyl )morpholine (171 mg, 0.513 mmol), and
FibreCat 1007' (30 mg, 0.015 mmol). Ethanol (3 mL) was added, followed by aqueous
potassium carbonate solution (0.60 mL, 1.0 M, 0.60 mmol). The tube was sealed and heated

NS

under microwave conditions at 150 °C for 10 minutes. The reaction was cooled and
concentrated to remove the majority of the ethanol, and then taken up in 10 mL of ethyl
acetate and washed successively with water and saturated sodium chloride solution. The
organic layer was dried with MgSO,, filtered and concentrated to a white solid. This white
solid was triturated with ethyl ether to give ALB 30349 as a white solid (137 mg, 79%): mp
135-137 °C.; 'TH NMR (300 MHz,CDCls) § 8.70 (d, 1H, J/=2.0 Hz), 7.81 (dd, 1H, J=2.4 Hz,
J=8.0Hz), 7.65 (br s, 1H), 7.49 (d, 2H, J/=8.8 Hz), 7.37-7.20 (m, 6H), 7.01 (d, 2H, J=8.8

' Polymer bound d1(acetato)dlcyclohexy1pheny1phosphmepalladlum(ll), manufaciured by Johnson Matthey, Inc.
and available from Aldrich {catalog # 590231), :
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under m crowave conditions at 150 C for 10 mnutes. The reaction was cool ed
and concentrated to renove the majority of the ethanol, and then taken up

in 10 nL of ethyl acetate and washed successively with water and saturated
sodi umwbhawind@ssol uti on. The organic |ayer was dripegdhdosodyga0s, filtered,
and concentrated. The material was purifi ed by columm chromat ography

| 1 3 / 30351
\(/vfl: tle%%%l ?!3(? %ﬂsgi%%i%?ﬁﬁ@]f% 6§ E%%W%g r( V%&fs@ 8. 71 ?Era
s, 1HPH, F=86H2), 862£A58 (b 14L); FPLE (Methos, B)IOSHS (ﬁU@y 1.5 idl s APEHZ
7.28- &ﬁm@&%gﬁgﬂ* 7.02 (dd, IN, J=0.6Hz, J=7.7Hz), 698690(|n "2H),

4. 49 =5"911z), 3.84 (s, 2H), 372-3.75 (m 41-1),3.52 (s, 2H,
2.47- 0 4H) : . HP t.ho 98. 7% (AUC), tR 3.866 mn.; APCI M nz/z
438 [%ﬁé‘gﬁo{f&%ﬂ%%ﬁ’eﬁ%@lﬁ%@f"ﬁ@ﬂ“@@ow1047333 4- (2- (4-brono- 3

fl uarophenoxy) et hyl )i norpholine: N ~oOF | er [000354] A flask was charged
w th 4-brono-3-fluorophenol (4.99 26.2 nmol ) and tri phenyl phosphi ne
(10.298 g, 39.3 nmol). Methylen or']igﬁ (120 nL) was added foll owed by

2- nor phol i noet hanol (4 nmL, 3 1) ¢ the solution was stirred on an

ice water bath to cool. After 5 fhinutes, dii sopropyl azodi carboxylate (7.6
m, 39.1 nmmol) was added over 6 0 8 minutes. The reaction was |eft

sti rrifom349y t heAsob ehibBdsk viae cﬁdrgadwu\%mmmrfn@mbem@dwm) gvernight. The
reaction was concentrated and_th

d f h t h
(25% 2653 opuplizd BAmL AMYe migrdsling G- %mﬁi% 33@%@ Bﬁhg%gﬂ%‘pa@l@% f%é |Orer§1 S Og.r o
2.62 P %1%; Madtpr ol 2
§/I ) phé]n%?(?y?,%ﬁu) égoﬂ%(%l%?%r Oi)% aéder?kiéj%B‘!ir Oging (& 2§E§ 'frj#_ m cr (r)a/a\?g !
react |amhthtem¢ﬁ@’ﬂw @Ibmds@mwQkaEmmmamfos it howarThmsactlotn Maged with ' i

4-(2 uor gphenoxy) et h mor ph

51 5 o BRI bt RS g S BT 0b B recho daobed BG83

mol ), Tasdr aﬂ@ﬁ@&ﬁwwmﬂaﬁtﬁ 108 6. 279 HC3, B0 minediyrate@Vbdi(@bicdkhonsies added and

t he tub‘g éoeal ed. The tub vacuated / backfjl]ed w._ N2 (5 cycles) and
& glllmg‘g‘l?ﬁq"?u

m cr oA |- saieted so rganig, way Bep fierwith MesQsy teredy 28 b om
tenpe rc@ﬁdéﬁﬁate&@ 4 @H%} &b Qﬁc&tﬁ%ﬁ&‘@ o UTHi atbriddwaQREdHRnGRT omat ogr ap hy

(silica gel C13) ‘'to provide the product as a
further ptmﬁcatton

4-(4-bromo-3-fluorobenzyl)morpholine:

Joae

[000350] A 250 ml flask was charged with (4-bromo-3-
flaorophenyl)(morpholino)methanone (4.569 g, 15.86 mmol) and dissolved in 16 mL of THF.
Diphenylsilane (6.2 ml, 33.4 mmol) was added followed by |
carb onyltris(triphénylphbsPhine)rhodium(I)hydride (100 mg, 0.109 mmol) and the reaction
stirred at room temperature for 20 hours,

[000351] The reaction was diluted with 200 mL of ether and extracted with 1N HCI (2 x
150 mL). This resulted in the formation of a white precipitate in the separatory funnel. The
acid layer and the resulting white precipitate were washed with ether (2 x 100 mL), and then
basified with solid NaOH pellets (23 g). The aqueous layer was then extracted with ether (3 %
125 mL), dried over MgSQ,, filiered, and concentrated to give 1.35 g (3 1%) of a colorless
oil. This material was used without further purification.
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colorless oil (356 ng, >99% . The 1H NWVR spectrum shows the product to
contain a small anount of pinacol-like inpurity. The material was used
as-is. Synthesis of Conpound 133,1(2-392: N ~\/p \ F of NHF [000356] A 10.
mL m crowave reaction tube with septumclosure was charged with 4-(2- '
(3-f1 udve2Ms021980 5 5-t et r anet hyl - 1, 3, 2- di oxabor ol anv2Ty08)i0hensssy) et hyl ) nor ph
oline (175 ng, 0.50 mml),

2- (5- pypymmeyrd-diqs, .?-Te‘ﬁa)ne 331 -0k ars1ay 21 2%kt HobRt My, 0.37 mmol), 105
WO 20001071960 PCTI U82005 047333 and FibréCat 1007 (30 ng, 0.03 ntnol). :

Et hanol (3 M.) was added fo ueous potassium carbonate sol ution
(0.600 ni, 1.0 M 0.60 mml he Vas seal ed and heated under
m crowave conditions at 150 for ﬁu The reaction was cool ed,

filtered, and concentrated to rermve tC jOI‘Ity of the ethanol. The
resi due was then taken up in 10 nL et kyl acetate and washed successively

wth and ated sodi um. chI ut ayer was
dri edfﬁﬁﬁﬁ%l IStV IgRgticty B hiE S et neb R Pk - 4arified by
col Umoﬁbprfﬁir@@n@ﬂb]ﬁo@ﬁdﬂiﬂe({mfgﬁgg L. 4@&&1@1@83{51&@@@&1&@5&%%13/ MeOH) to
" provide ALB_ 30350 61 sol i d g 126-1 HNMR (500
|v|1| z, &b Olbpé(dev b'rCP&Cla mgz 0976 pvg] @ﬁﬁasszw acc?ata {659 me 6 3H), 7.02

% 0
6 b6 }(T:I(Ijnc?‘ﬂ) dnd ]btz/%l?_(? 26%]%2 TRe T%%Z&%%fg%mmdégﬁfo&(eﬂ gﬁ e@a‘éuatgo %\lsjigl Jn%g‘S GHZ)
J=5. 7¢xfes) &@Bﬂ@@ at D1 L)ﬂor 8 honars ATHeGeqcking. wad ¢joled? dﬂﬁeq W,lthzﬂiyl acktetfe 7 Hz)

2.56- 2.6 F (R0, Al Fo0t = 4. 02 APCI MB izl
468 [ ﬂjﬁf)( nlj!fﬁ“z‘l)e?ﬁbe e A ?ﬁx‘é’)ﬁ}t U%?xf‘ﬁﬁ“‘ﬂ%ﬁ%‘ieﬁ?%&}“&m he: N-.OF
H3C~ Biloriddd092H7] T d‘rgeaﬁdqa Sﬁa%hlﬁehgﬁiéd%éﬂM (bmmoﬁceﬁﬂrut@a eppear! (5.00 g, |

26 nunol) and triphen cghos}ghl ne (10.30 g 9 mmol) . Iene chI oride (120§
M) waib uﬁfoqum)é by s Gf{@ﬁ@@ﬁgﬁ@@?ﬂ?@? shiting i |25'/@M? 61 g, 32 |
m’rol)magqlgle 1@%%@5% YioP Bn qNﬁ{elsgﬁ@d on an ice water bath to cooI After 5

m nutes, diiso

opyl azo |car boxyl ate (7 6 rri '39.1 mmol ) was added over 6 -
. ey 186

to 8 m nutes. 393:t he cold bath to slowy warm
to roomtenperature overm ght ;he reactl on was concentrated and the

[000353] A 10 mL microwave reaction tube with septum closure was charged with 4-(3-
fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yDbenzylymorpholine (307 mg, 0.96
mmol), 2-(5-bromopyridin-2-yl}-N-(3-fluorobenzyl)acetamide (247 mg, 0.77 munol), and
FibreCat 1007 (60 mg, 0.03 mmol). Ethanol (3 ml.) was added followed by aqueous
potassium carbonate soliltion (1.2 mL, 1.0 M, 1.2 mmol). The tube was sealed and heated
under microwave conditions at 150 °C for 10 minutes. The reaction was cooled and
concentrated to remove the majority of the ethanol, and then taken up in 10 mL of ethyl
acetate and washed successivély with water and saturated sodium chloride solution. The
organic layer was dﬂed with MgSO,, filtered, and concentrated. The material was purified by
column chromatography (silica gel, 100:0 CHCly/MeOH to 95:5 CHCl:/MeCOH) to provide
ALB 30351 as a white solid (240 mg, 74%): mp 91-92 °C.; TH NMR (300 MHz,CDCl) &
8.71 (brs, 1H), 7.86-7.84 (m, 1H), 7.78 (br s, 1 H), 7.37 (t, 2H, /=7.5Hz), 7.28-7.2]1 (m,
3H),7.02 (dd, 1H, J=O.6H2, J=1.THz), 6.98-6.90 (1o, 2H), 4.49 (d, 2H, J=5.9Hz), 3.84 {5,
2H), 372-3.75 (m, 45D, 3;52 (s, 2H), 2.47-2.50 (m, 4H); HPLC (Method A) 98.7% (AUC), &
~3.866 min.; APCI MS n/z 438 [M+H]". |
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chromat ography (25%to 100% Et OAc in hexanes) to provide the product as a
colorless oil (2.62 g, 33%. 1-(2-(3

fluoro-4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxabor ol an-2 yl) phenoxy) et hyl ) - 4-
met hyl pvpeswnines 1( N - O F H3CNB. O [000358}Cﬂngg,0g1r47g33crowave
reaction tube with a septumclosure and stir bar was charged w

1-(2 4- met hyl pi perazine (428 ng, 1.35

ol )‘L&P{s(m nggcﬁ’f&?ﬁ%&g Ei@r}%‘%%, 1.48 mmol ), Pd(dppf)d 2-CH2C12 (63

ng, 77 nol), 106 WO 200610@%@ PD51047333 and Pot assi um acet ate
) was

(410 ng, 4.18 mol ). DME (1 d and the tube sealed. The tube
was evacuated / backfilled 2 (5 cy esp, and m crowaved at 100 C for 30

ot DBRSAR cr At hiBs Gh Aorgto-driorenerioh il oML S b A AmeRe oot ed 1 o
room g H@@Ip%éﬁhﬁle (mggls:g @br%ﬁﬁnamthtytaﬁe Eﬁ%ﬁ%@ﬂﬁ)f R A8 HabW

chr omat ogr aph Y lica gel, 1%to 2% to provide ﬁe product -
_as a lgad-rmoriho ue%haannb@nm%% 0 gpabied the sofuu@@mp@stmb mmnwe@a@ghathlr HsC' 0 i .

c har 96%9&33%131' f‘:(n%lﬂ\tes dIrgogrogy/Yaazngcﬂ%“@&}EylaRe (7t & m? 3‘@ %ﬁ \;\[ral“slrzrll ek § s

g} 3I f Iﬂo(Sl’rﬂmﬂ‘feé At réacﬁb@tvamﬁtsﬁmnghn&heedld bxalbwslowBnwanytoxpirenoxy) et hyl ) - 4- rTet
yl| pi per az
D B BRmatet vvarest. THS enion o GUksBEHE My bR bt 62 mol ).

and Féﬂ&ﬁ&ééraﬂ]ﬂp(ﬁs%tg%wﬁt@x&@% Hgi%ész td rgaigﬁhw(fé%dﬁ@ asvm@gggglf ol I owed by |

agueous potassium carbonate sol ution 00 mol ). The tube
was s@#i2é¢, 334). heat ed under nicrowave conditions at 150 C for 10 minutes.

- |
of 1 HECBHRRY P e e Eym-a?ffﬁbm%?’%(%@ STRM RS TAR PRI "acorace and

washed successively with er/\qm urat ed sodium chloride solution. The .
organi c |l ayer was dried &l/alvgsozt tered, and concentrated. The i

material was purified by € M  chr oxet ogt (silica gel, 98:2 CHCI3/I\/EO—I
to 90: 10 . o

[000355] A 40 mL microwave reaction tube with a septum closure and stir bar was
charged with 4-(2~(4-bromo-3-fluorophenoxy)ethylymorpholine (307 mg, 1.0 mmol),
Bis(pinacolato)diboron (318 mg, 1.25 mmol), Pd(dppﬂClg—CHZCIZ (68 mg, 83 pmol), and
Potassium acetate (316 mg, 3.22 mmol). DME (20 mi) was added and the tube sealed. The
tube was evacuated / backfilled w. N; (5 cycles) and microwaved at 125 °C for 30 minutes.
The reaction was cooled to room temperature, concentrated and the residue puriﬁed by
column chromatography (silica gel, 2% MeOH in CHCl3) to provide the produd asa
colorless oil (356 mg, >99%). The "H NMR spectrum shows the product to contain a small

amount of pinacol-like impurity. The material was used as-is.

Synthesis of Compound 133, KX2-392:

(\N/\‘/'O F
. 0. N0

[000356] A 10 mL microwave reaction tube with septum closure was charged with 4-(2-
(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenoxy)ethyl)morpholine (175 mg,
0.50 mmol), 2—(5-bromopyridin-z-yl)-N-(B-ﬂuorobeﬁzyl)acétamide (121 mg, 0.37 mmol),
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CHCI 31 MeCH) to provide ALB 30352-2 as a tan gum (28 ng, 9% : 'H NMR (300
MHz,CDCl 3) 8 8.66 (br s, 1H), 7.78-7.94 (m 2H), 7.20-7.40 (in, 3H),
6.88-7.06 (m 313), 6.70-6.85 (m 2T4),4.47 (d, 214, J=5.9Hz), 4.14 (t,
211, J¥60 Zdoeh719@. 83 (s, 213), , 2.85 (t, 2H, d' ---Pefddhdydssdl-2. 77 (in,
811), 2.34 (s, 31-); HPLC (Method A) >99% (ALIC), tR = 3. T8 Wn. . APl MB

Concant T2t on 00780 Hy 83 ) P B nd Pl P IR B o %

cont rpotasgenshdbonae sdatsr (@08 salt, hd M .60 nifhd). Bhé Obefvers sedadomalheatd t he

compounds _.of the inventi Mer e. assayed.as described -hergjn., [000361] The
20 Wedimitonavs condibgas al 30 - Hort G miesC LR macion ofes Shoditersds 1 Hr- 20

cel | soueagaiodicacmede fheemjATLor b chass At rhBuangs BBl AkesHinf1@rmI.nhi bi tion

st udi es bet ween 107, .. WD 20001071960 PCT/US20051047333  passage 126 --151.
137291 gy} acetfis aod eshedBrspseivaly with vates apg exsyreted sodipm ehloride selpiddenent ed wit h
Fet al jAL 9 5 ) 2] The c-Sre 3T3
, H@%YéaﬂfiléﬁE%ﬁﬁeMﬂM%Cﬁ,nﬂt&Tﬂéﬁ ?tfﬂcl&ﬁ:rea@%lhg‘%@ Wg{gggl%a@

is a nouse oblast NIH 3 nor ma een transfected
wi t h ratified by caduna phrouftdgraphp (stticBrel, Wied €IHCH et 1o BYCHR3EMbOEN convert ed

becade U ERHE PO PDiee b T Lo 3P 40205 o2 L PR MRS 7 oo s
by haMHag@ D)0 67 asKDN7.71-57. 85w, SHS, 7.2ioma7im, iyig?],w.{:@ (@he Lhgmgiz),t hi s

phosphoryl ation _can't occur_ and therefore auto- ibition can't occur.

h h f
Thus o4t A egiD, PR GALh FrE o aRE 206 1ot Whrivedtis £13 h8ma rouse
Thu . . . ds b muse
e man e B T 28 P e P O e cul tured

the main factor vin r- owt s (particularl en cul tured
underJ=p Gzl 256763 émudhllc dIPALIC (Matisdd, Ao (AdS), et illdé nin; BPEENSg this

gr owt hzﬁﬁﬁﬁ” ht to work by blocking Sre signaling (e.g. as a direct Ste
| ci nasé bitor or as an inhibitor acting sonewhere else in the Src

signal i asc . .The l.s,were, routinely cultured in DVEM suppl enent ed
Wi t ha)F@['](grbc"%’g(}%dH@o%ﬁ?’?’%?}@( 0“4"{77F{W‘?’13_ef‘§71!'lft amine (2 mM) and Sodi um Pyruvat e
(1 mM. [000363] In the Brdu ayfao _cell Fgrowt h inhibition, quantitation
of cell proliferation was b sedfon"th asur ement of BrdU i ncorporation
during DNA synt hesi s. TheHQ’eJNI\/iD en ELI SA BrdU assay kit

(colorinetric) was obtai ned from Roche Applied Science and perfornmed as per
venddf0033§] r uctA sk, wes CBQBEHVItIH-dvdrio-B+ihwotriphemoh (Wek g.6pmmsbedd as a G 50

R O G i

2-(4-methylpiperazin-1-yl)ethanol (4.61 g, 32 mmol) and the solution was stirred on an ice

water bath to cool. After 5 minutes, diisopropyl azodicarboxylate (7.6 mi, 39.1 mmol) was
added over 6 to 8 minutes, The reaction was left stirring on the cold bath to slowly warm to
room temperature overnight. The reaction was concentrated and the residue purified by flash
chromatography (25% to 100% EtOAc in hexanes) to provide the product as a colorless oil
(2.62 g, 33%). |

I-(2-(3-fluoro-4-(4,4, 3, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)phenoxy)ethyl)-4-

(\N/\/O\@[F
e - r{f&
0

[000358] A 40 mL.microwave reaction tube with a septum closure and stir bar was

methylpiperazine:

charged with 1-(2-(4-bromo-3-fluorophenoxy)ethyl)-4-methylpiperazine (428 mg, 1.35
mniol), Bis(pinacolatc)diboron (375 mg, 1.48 mmol), Pd(dppf)Cl,-CH,Cl, (63 mg, 77 pmol),
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G = (To-T" xI 00/ To-CON') where To is the BrdU growth of untreated cells at
time "0", T. is the BrdU growh of treated cells at day "n" and CON is the
control BrdU growth of control <cells at day "n". The GSO was extrapol ated

and t hewdab@mplsed t ed using XL-Fit 4.0 software. 3, OA)BHEA/er gr ow ng
cultures were trypsinized and cells were resuspende |

aert R Rl 8 GERGY, i#%%ﬂfﬁéf’wrﬁé%ﬁ%ﬁ%%% Bhr et For 96 vel |
EELE%“‘SE??Z?‘“ e‘*’i‘m ";?“‘md“? o i & o0 whl

pl at e S édérl%nﬁé&eabf&«& éﬁ%@ éﬁgé&éa W@GN Svﬁgli‘i’ %Jdé-g%?a@é%'t ed with

Pol y- Rideywh@ af Blo @ORNE0 hitfhltes. The 1A RARS &%a@ﬁf&%ﬁﬁmﬁn@r e 3T3  96-vel |

pl ates were incubated with their Iids raised by -2 nmusing sterile rubber
caps. coceuoEEeind M@dumﬂlbypbhm@hm@gapwca gelat% éxPhover ni ght for

18- 24 ﬁ,cﬁéléﬁ% @%% d 50/ 1@8%6:'&?%/9) or at 37 C and 10% CO2 f or

c-Src ‘initial growh of cells
(T6) was det erm ned forg erssa»fe‘,d elhddSlSU -¥9khe BrdU assay. Sanples were
reconstituted in DVBO at 20 nM and i nternedi ate dilutions 108 WO 20061071960
PCT/ US20051047333 MEM-Eont ai ni ng 10% FBS. The final assay
concentrations were ;. for and_0.05% for DMSO. Sanpl es were added as
10 L aliquots in HsGp '.cate and |e§\ we@ e i ncubated as above for -72
hours. Negative (vehicle) and positi OPAT Q e. OF, AZ (KX-328)) were

i ncluded. Pl ates were assayed for Br and tﬁ'ue @ anal yzed as above for
G150. [000367] The results are shown in TabI e 3. this table, the data is

l'i ste of . Cont r ol | ower number a i ndi cat ed
concegqt)%g? Pon |gdf{5%1r ’é”écrﬁwﬁ‘feéfﬁ?c&‘fmg’é’? 61?18?1 c\ti\e‘i’FQI ?ﬁfg‘ﬁ‘?ﬁ& Wﬁatﬁﬂrdt%rcki ng

gr owt im-ghorbhiaty, tltslﬁﬂﬁétraﬁﬁhiyl-lll3@d1o£éﬁorcﬂﬂim%ﬂﬂﬁ§10)e®%ﬁ1yl)m-ﬁlbm ﬁ}pereﬁirﬁpar ed as 20
m O stock solutions and then diluted into buf € in vitro tunor

gr owt fﬁ34é)§§$39593 mErbekiPsbraoprlidingrdintH tfb@mb@nm)@c@i@mdﬁ &Oldhgi 0%2means t he

b I trol (i,
o ol ROy PAFELRC AORIES 8, SGRRED Miehd R BRI e 8 1 oot r 4

AZ (I a@e@ﬁﬁ;}otawumnaﬂébﬁatmnh&bm {1.00emi.y 1.0 34, icbknm@beThd mbé ad spaled asd descri bed
Pl 2004 0368 h in Tabl
3" o B85 et o e soRB o 4 L Tal0 O IO tHAGEO W GO col | 11 nes.

These fifiRA, MdWehiRniatE oot the nghrit6f Bt ama@cﬂdlﬁateﬁﬂuegwm& takdd bi tion
assays, .simlar to that descrilbed in_detail for the HT29 cell 1ine above,

and t HB it §f m&wf gigykasetate qudyeshed yeesasively, wiih veadgriang satwstegippdivm yng cancer
cel | chlBﬁdé'Eb%qﬁ.nf'hé SPEHE BYEETasTiel WithMFEFE2 filtered, and concentrated. The :

material was purified by column chromatography (silica gel, 98:2 CHCl:/MeOH to 90:10
CHCla/MeOH) to provide ALB 30352-2 as a tan gum (28 mg, 9%): "H NMR (300

- MHz,CBCl) & 8.66 (br s, 1H), 7.78-7.94 (m, 2H), 7.20-7.40 (mn, 3H), 6.88-7.06 (m, 3H),
6.70-6.85 (m, 2H), 4.47 (d, 2H, /=5.9Hz), 4.14 (t, 28, J=5.7Hz), 3.83 (s, 2H), , 2.85 (t, 2H,
J=5.7Hz), 2.41-2.77 (ma, SEL), 2.34 (s, 3H); HPLC (Method A) >99% (AUC), fx = 3.778 min.;
APCIMS m/z 481 [MHH]'.

—
—~

Example 2: Cell Growth Inhibition

[000360] The drug concentration required to block net cell growth by 50% relative to a
conirol sample is measured as the Glsg. The Glsgs for several of the compounds of the
invention were assayed as described herein. |

[000361] The HT29 cell Iine is a NCI standard human colon carcinoma cell line. HT-29
cells were obtained from ATCC at passage 125 and were used for inhibition studies between
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(all are NCI standard tumor cell lines). Table 3: HT-29 c-Src 3T3 Gowh, %
of Control G owth, %of Control Mean, n=3 Mean, n=3 KX-# CWPD 5 uM 500 nM
50 nM G350 10 um 1.0 uM 100 nM KX2-328 AZ T 10.0 73.0 99 nM (o-5rc 3T3),

794 nMWOAREY1T0T 13.0 53 nM (c-Src 3T3), 484 nM (PURBniRm436 | T T 83.1
105 nM (KML2) T T 46.3 280 nM (H460) 330 nM (A549) 349 nM (c-Src 3T3), 877

M 9 I T.T.107.7..410 nM T.7.35.Q. 890 nM (H460) 1.03 uM
( A5gg‘%’%i%%£§§d§ﬁgﬁ§%9ﬁe”§é’?e§e§’é‘ﬁ oy P Wb d S s8R o 55 § 7a L 87 6
67. lsiﬁ)lﬁneﬁﬁecﬁmm?f%l%er&B%&gﬂ (ﬁ?%gd&%n&’LIl@utgmg{b(gnﬂﬁ).S OKX%- 306 gSTZT 124. 4
TT 1- T 80.2 T.T 91.6__ KX1-31 T T101.2 T T 88.2.

KX1- i@@gézﬁxT %ée %‘gfﬁ #3115&?@??15%&@0171@1\?}19@%“ cpding thaghstpen g T T 60.4 T
T 61 .43nsrlAS Wih 2 BG-GB AN SR OnRE/3R31mK%D 7 R bedd cE[nvEgé >t06a >200 nM

(c-Src 3T3), 680 nM (HT29) T T 81.3 10X1°316 13 T 45.1 /7. 200 nMc-Src
3T3 Phanydgargne. Kikds @uBtigRresulin Sca@stiniiTiBative 80-S8: betayst pRdsphdrylationd 83. 7

52 2o D0 ad DA o 1o g WP 220 19T 992
domain. With a Phe there, this phosphorylation can't occur and therefore auto-inhibition can't
oceur. Thus, the always fully active mutant Sre then converts the normal mouse fibroblasts |
into rapidly growing tumor cells. Since the hyperactive Src is the main factor driving growth
in these cells (particularly when cultured under low growth éermn conditions), compounds
active in blocking this growth are thought to work by blocking Src signaling (e.g. as a direct

- Sre kinase inhibitor or as an inhibitor acting somewhere else in the Src signaling cascade).

* The cells were routinely cultured in DMEM supplemented with Fetal Bovine Serom (2.0%
v/V), L-glutamine (2 mM) and Sodium Pyravate (1 mM).
[000363] In the BrdU Assay for cell growth inhibition, quantitation of cell proliferation
was based on the measurement of BrdU incorporation during DNA. synthesis. The Cell _
Proliferation ELISA BrdU assay kit (colorimetric) was obtained from Roche Applied Science
and performed as per vendor instructions.
[000364) Growth inhibition was expressed as a Glsp where the Glso is the sample dose
that inhibits 50% of cell growth. The growth inhibition (GI) is determined from the formula
GlI= (To-Ty x100/Te-CONy) where Ty is the BrdU growth of untreated cells at time “07, T, is

- the BrdU growth of treated cells at day “n” and CONj, is the control BrdU growth of control

- cells at day “n”. The Glsp was extrapolated and the data plotted using XL-Fit 4.0 software.
[000365) Actively growing cultures were trypsinized and cells were resuspended in
190uL of appropriate culture medivm supplemented with 1.05% FBS in each well of a 96-
well culture plate (1000 HIT-25 cells : 2500 ¢-Src 373 cells). For 96 well culture plate
experiments, ¢-Src 3T3 medium was supplemented with 10 mM HEPES buffer. HT-29 cells
were seeded in standard tissue culture 96-well plates and ¢-Sre 3T3 cells were seeded in 96-
well plates coated with Poly-D-lysine (BIOCOAT ™, To inc:reﬁse CO;, diffusion, c-Src 3T3
96-well plates were incubated with their 1ids raised by ~2 mm using sterile rubber caps.
[000366) Seeded 96 well plates were allowed to attach overnight for 18-24 hours, either
at 37 °C and 5% CO; for HT-29 or at 37 °C and 10% CO; for ¢-Src 3T3. Approx 18-24 hours
after seeding, the initial growth of cells (Tp) was determined for untreated cells using the

BrdU assay. Samples were reconstituted in DMSO at 20 mM and intermediate ditutions
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KX1-321 18 23,7 118.1 127.2 55.8 962 95.5 KXI-322 19 T 87.2 114.1 3,730 nM
(Src 313) T T 94.6 KX1-323 20 60.8 100.9 105.6 93.2 97.3 95.6 KX1-324 21
NG 95.7 91.0 T 90.0 96.0 10X1-325 22 T T 85.0 207 nM (c-Src 3T3), 215 nM
(HL29) T 54.2 97.6 10X1-326 23 43.7 73.2 65.4 557 87.3 92.2 KX1-329, 25 T
T 101 w0060V H6e Src 3T3), 338 nM (HT29) T T 96.0 KXCTA5702647B8E NT NT 9. 0
95.4 101.3 10X1-358 27 NT NT NT 82.7 914 92.2 KX2-359 28 T T T 34 nM

st HE29). b 0(2-361 76 T T
T1r e e Pl ket [IEDS) T p sl soudatichy Wk Es Bt (c-Sic 379,

56 nWBSHRES)056 for THISO lw®%r€@ddb'd@§l@ngiﬁQud@mgﬁph%’l&arﬂ@datw 80 105 T

81 92 KX2-365 40. T T. 68,133 nM (0- St.c 88 Kx2-366 76
T 54 VE&°HC ‘élii‘g‘%d’:%ab%%zf"% %Néé erGFl“I‘% “8\9 Silg&e ¥ 29 T 70 107
27 1Q&x9%9 K;Z\ﬂ&@ inelded OBB6 WeRDasdayéd f&hra’UJaﬁatﬁéQﬁta aanI_iy%e@Js(bbg‘?e £ 93 112 106
105 104 371 81 16 33 98 16 72 75 KX2-372 80 T T.T 58 nM (c-Src 3T3);

67nMQIHT 20) TT T KX2-373 72 T T 64 96 nM (c-Src 3T3); 639 nM (HT-29) T T

o, ORI 5l b 4 R, BB RIT, S22

T T dfX2a8d7s18B thkt T 16kvet h8mhdd of e Ealtiﬁ:a&ﬂff&))nceﬂlﬁénaml\mmbﬂfeQ@greﬂieﬂpoTencKXZ 378 31 T
o 48%f%1% b hotin biSEing ovid oFtaPuiitr vell Rk, W con iy Sestdnitialty 100 T 119

prepared as 20 mM DMSO stock solutions and then diluted into butfer for the in vitro tamor

growth assays. NG means no cell growth beyond the contro} and T means the number of

cells in the drug treated wells was less than in the control (i.e. net cell loss). NT indicates that

~  the test was not performed. Compound AZ (KX-328) is an ATP-competitive tyrosine kinase

inhibitor, as described in Plé et al., J. Med. Chem, 47:871-887 (2004).

[0003 68] As shown in Table 3, Glss were obtained for a number of the compounds in

other cell lines. These GIS0’s were determined using the standard tumor growth inhibition

assays, simi]af 1o that described in detail for the HT29 cell line above, and the following cell

lines: colon tumor cell lines KM12, lung cancer cell line HA60 and lung cancer cell lineA549

(all are NCI standard tﬁmor cell lines).

Table 3:
HT-29 c-Src 3T3
Growth, % of Control . Growih, % of Control
. Mean, n=3 . Mean, n=3
KoL CMPD | 5uM |500 nMM| 50 nM Glsg ' 10 ud 1.0 uM 100 nM
KX2-328 AZ T 10,0 73.0 99 nM (c—E‘:rc 3T3), 794 nM (HT29) T T . 13.0
53 nM (-Src 3T3), 484 nM (HT29) |
105 nM {KM12)
KX1-138 1 T T 83.1 280 nit (H460) T T 46.3
: 330 nM (A549)
348 nM (c-5rc 3T3), 877 nM (HT28),
410 nM (KM12)
KX1-305 2 T T 107.7 890 nM (H460) T T 35.0
_ 1.03 uM (A549)
KX1-307 4 394 93.8 85.9 ) 42 45.3 65.7
KX1-308 5 32.3 76.1 87.9 g7.1 777 94.5
KX1-312 9 33.7 67.6 83.7 12.% 94.5 98.5
KX4-306 3 T T i24.4 : T T 47.0
KX1-313 10 T T 80.2 ' T T 916
KX1-319 16 T T 1012 T T 88.2
KX1-309 6 T T 205 T T T
KX1-310 7 T T 93.3 T T 101.8
KX¥1-311 3 T T 60.4 T T B1.3
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KX2-381 33 T T 58 914 nM (0-Src 3T3)-
97 80 103 114 117 KX2-363 116 327 nM (o-Src 3T3);
1,430 ri M (o-Src 3T3);
KX2- 38603d68%660M (C-Src 3T3);

i nactive (HT-29)

i nactive (HT-29)

375 nM (HT-29) T T 116 10(2-362 68 50
248 nM (HT-29) KX2-384 64
KX2- 385 83 232 nM (c-Src 3T3)

KXeraR7038sssact i ve (o-Src

3T3); 1,860 nM (HT-29) 110 WO 20061071960 PCTI US20051047333 10(2388 66
e s ! TS R0 b8 07 02 30 Do o e
KX2 :3-:}-51- ﬁ?l jzﬁ) ,—8‘6'8_ﬁ|w € éﬁé%@@) KA23 13 vt (Eﬁ St C
o A L T qﬁd'B,. D A 19 MNA L C 212\ @‘1’) AY é.gr§/ o]
FEE BT RO G I £ o e A S I S0 G292 393
AT pr z EB/B\ T3 FCORZ S I -J.Ql 3 -83.6\“\”9\42'_\] n

(HT%—-@%G——P;IQ—( af owt-h—-ph-bHt-Her—F—= —c-—EHf-e5t— on
Coi | ua';""a Ve .-—"—ﬁgﬁv; ested -Ot-her—Enrbodiined Wi 10 it R4
i nvVe 59% réﬁdﬂ 517“ %‘1’32' n nnJl whction—with-th -5 S-C%ﬁp—tl on
ther_ég'flgz“-k 1?(). _‘;‘l;%?izn Lon - is intended—to il _csﬁgn n$$t5|in’it
t he |SEYP&2 df 1P hd i b4 whi ch i %730 (Sred®by t he off t he $¥pended
cl aif nigx1-38k her20 ag v &idttages, and nodification W 718 n| t98e8 scope
of 1 hedifzed 1|0 ng i | | be understood by th | |dod |i nestohe art
t hat garpous 2hs DrsBh AN do7Htd (@bl STIHRYNR PREP 1N salot Noudy
dep4 lel‘[-éﬁﬁ firogrt oryny J nventt oM ENCONPass t ||c-87%p
cl aifs—r+1—CtA COTT fre—accordi-ng—to—+Forn et r\.g"R, R4
~Xa | BeRs. /| 85 X3 101 | 269 nM (c-Src 373), 338 nM (HT29) T 86.0

Kx1-357 | 26 NT NT 954 101.3

Kx1-358 | 27 NT NT 91.4 92.2

KX2-389 | 28 T T 34 nM (c-Src 3T3), 45 nM (HT29) T T

KX2-360 | 54 T a1 T 1086.0

KX2-361 78 T T 11 nM {c-Sre 3T2), 10 nM (HT29) T T

Kx2-362 | 78 T 86 56 nMi (c-Src 3T3), 56 nM (HT28) T 101

Kx2-363 [ 70 T 92 70 92

Kx2-384 | 82 T 105 81 92

KX2-365 | 40 | T 88 133 nM (6-Src 3T3), 93 nM (HT29) T 88

KX2-366 | 75 T 89 83 103

Kx2-367 | 41 T 64 T 102

KX2-368,

slightly 29 T 107 101 g9

insojuble

Kx2-369 | 55 T a7 10% 100

KX2-370 | 77 81 112 105 104

KX2-371 81 16 98 - 72 75

Kx2-372 | 80 T T 58 nM (c-Src 3T3); 67nM (HT-29) T T

KX2-373 | 72 T 84 96 nM (c-Src 3T3); 539 nvl (HT-29) T g7

Kx2-374 | 115 T 74 84 110

KX2-375 | 38 T 99 | 206 nM (c-Src 3T3); 354 nM (HT-29) T T

Kx2.276 | 74 T og | 1600 nM (o.srczfgsx =400 M (HT- T T

KX2-377 | 88 T T | 118 aM (c-Src 3T8); 111 nM (HT-20) T T

KX2-378 | 31 T 88 107 122

Kx2-379 | 70 T 89 104 108

KX2-380 30 T 100 119 124

KX2-381 33 T 58 | 914 nM (c-Sre 3T3); 375 nM (HT-29) T 116

KX2-382 | 68 50 80 - 114 117

KX2-383 | 116 327 nM (c-Sre 3T3); 248 nb (HT-268)

KX2-384 | 84 1,430 nM (c-Src 3T3); inactive {(HT-29)

Kx2-385 83 232 nM {c-Src 3T3)

KX2-386 { 37 897 nM {c-Stc 3T3); inactive (HT-28)

KX2-387 | 38 inactive {c-Sre 3T3); 1,880 nM (HT-29)
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xa- c xe-xy , or a salt, solvate, hydrate, or prodrug thereof, wherein: T
Is absent; X, is CZ, CY, N, or NO; Xzis CZ, Y is selected from hydrogen,
hydr oxyl , hal ogen, lower (Cl, C2, C3, C4, C5, or C6) alkyl, C1, C, C3, 4,
Cs, orwQammldrpexy, O-lower (Cl, C2, C3, C4, Cs, or pcusadokpi=sagyl, and
O benzyl; Xais CR, or N or NO; Xbis CRb, N, or NO; X is CRSor N, or
N-0;; Xd is Cad or ﬂd, or INGQ | X is CR N or-NO;Ra, Rb, RO, Rd, R, R4,
Rs, 1alfft38 |ar®_|i ndependent | v, PR Hedc SRyaPHMAT 20l ogen| C. . | @2. 3. o4,
C5, |orL®oal kepl ,| C1, |C,, , Cllnaélls (o8 368, imbkowy200F | ower | (C,, £2, C3, 4,
Cs, [OFkxi®:y RLKyT-aryll, O-bherzyl, CI; €2, C3, 4, Cs,or CoratkytioH—C, C2,
C3, |Cromse 8}?9/ Qs al Kyl - 041 owet "pee (B 3TRA=cio TRy | or C6) al kyl, COO 3,
COO || s¥@&390 (ICI174 G2, C3, Ca, C5! reomHE8) sad)lesd nm @02H)H , SSO-22- | ower (Cl, C2,
C3, [Chxo-ws,| a3 G6) alikyl, |V---( N cadstd))zsnmirmided | or EIN NWV v where W

is Tkxe®b [Chaa G2, C3, CA] CS, Oz e8IVl 2 i (1izd) 3, CA7 G5, pr C6
al kyj 738k Vad § @ DQNd, T A27 o e H2Ts), w Wie RO -0-u'=i2-, - OCH2CH2-
MR A M WS T ST T s o

A { '=N°F%C&“Fh Wa'rgFOWSE‘ “{"“bkﬁl?“l%& QY“"OXIF 'éfreétpzaFe“s “ega?‘veﬂf%’fh 'NTR@UEF@E" 1~ RS ftép t4
4 a (r>o f~ (CH/~~{CHRI {GiRS)mR vyi

Other Embodiments_

While the invention has been described in conjunction with the detailed description

thereof, the foregoing description is intended to illustrate and not limit the scope of the
invention, which is defined by the scope of the appended claims. Other aspects, advantages,
and modifications are within the scope of the following claims. It will be understood by
those skilled in the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.
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liy i1 RR N/ Ry R R Nft30 B Rao ~ R RVtc li (CHR-)0 - a
“'-tes~.~7Tm ) 11111 RANRIORg1 Re or RWT)] R~ R7, Re, RO, R o, and
Ri| are, independently, hydrogen, hydroxyl, halogen, O, C2, C3, -C4, Cs, or
C6 allyl, d, Cz, GCs, C4, Cs, or C6 al koxy, O-lower (O, Cz, C3, C4, GCs, or
C6) al kyl-aryl, Obenzyl, d, C, Cs, C4, C5, or C6 alkyl-CH d, C2, C3,
C4, C5, or C6 allcyl-O0Q, Cz, C3, C4, C5, or C6 alkyl, VPF--W, v-
UOor V-NVNWR,, R, and R3 are independently Hor G, C, C3, C4, Cs, or
C6 alkyl; and nis 0, 1, or 2; and inis 1 or 2. 2. The conmpound of claim
1, wherein at |east one of Xa, Xbc Xe and Xe is N. 3. The conpound of
claim1, wherein Xy is CY. 4. The und of claiml, wherein Y is
hydrogen. 113 (CFl~i)n~ /N (CHR2)m Rz Rf R7 Rati R 5. The conpound
of claiml, mkemhetunddcisdiRstoFomifielconpound of claim 1, wherein Ro is Cl,
C2, C3, 4, C5, or 6 alkoxy. 7. The conpound of claim1l, wherein Rb is
hydr ogenFofhwulaIThe\ c\ onpound. of claim1, wherein Rois V---( NW, V-N) ,
V-N O, of V-NN---WV ~ '/ \-/ ~_. where Wis H, or ¢, C, C3, ¢4, Cs, or
C6 al kyl, °C1, > C3, , C5, or C6 alkyl-aryl; and Vis a _

Xa ) '

Ab T \ /Xz

Xe—=Xy  or asalt, solvate, hydrate, or prodrug thereol,

Xd—Xg

wherein: T is absent;

Xyis CZ, CY, N, or N-O;

Xy is CZ,

Y is selected from hydrogen, hydroxyl, halogen, lower (Cy, Cy, Cs, Cs, Cs, or Cg)
alkyl, Cy, Cy, Cs, C4, Cs, or Cq alkory, O-lower (Cy, &y, Cs, C4, Cs, or Cg) alkyl-aryl,
and O-benzyl; ' '

Xais CRyor N, or N-G;

Ky is CRp, N, or N_»O;

Xeis CRyor N, or N-O;

Xais CRygor N, or N-O;

X is CRe, N, or N-O;

Ra, Ri, Re, Ra, Re, Ry, Ry, and Ry are, independently, hydrogen, hydroxyl, halogen, Cj,
Cy, Cs, Cy, Cs, or Cg alkyl, Cy, Gy, Cs, Cy,-Cs,0r Cg alkoxy, O-lower (C,, Cz, Cs, Cy,
Cs, or Cg) alkyl-aryl, O-benzyl, C), Ca, Cs, Cy, Cs, or Cg alkyl-OH, C;, Cy, Cs, Cy, Cs,
or Cg alkyl—O—Io_wer (Cy, Ca, Cs, C4, Cs, or Cg) alkyl, COOH, COO-lower (C;, Cy, Cs,
Cy, Cs, or Cg) alkyl, SOH, SOy-lower (Cy, Cz, Cs, Ca, Cs, or Cg) alkyl,

V~—-<:/\N—W > V=N y V—N O, of V—N Moty )
' i : S / , where W is

H, or Ci, Cz, Cs, C4, Cs, or Cg alkyl, Cy, Ca, Ca, Ca, Cs, or Cg alkylb-aryl;
Visa bOlld, -CHQ—, -CH;CH;—, -CH;CHQCHQ-, —O*CI‘I;-, —OCH}_CHQ- ar -
OCH,CH;CHy-; '
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bond, -CHz-, -CH2CH2-, -CH2CH2CH2-, -O CH2-,
9, The conmpound of claim8, wherein Vis a bond or
* conpound of claim1, wherein Xa is N and each of Xb,
11. The conmpound of claim 1, wherein the compound is
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21,
28, 29, 30, 31, 32, 33, 34, 35, 36; 37, 38, 39, 40,
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,
- 85, 86, 8%y, 18811143315, RQ, RO1and R, aR3indDéndedidy, B&,C19;, (9804, 89 or €HO,
103, 104,ELH d106 107, 108, 109, 111, 112, 113, 114, 115, 116,
119, 120, ?ffh 122, 123, 124, 125, 126, 127, 128, 129, 130, 131,
134, 135,7is136, 137 or a conpound sel ected fromTable 2. 114 12,
sel ected fron1~ EIl aN N \ Il ~ VI oQ and F N\ \
conpound 11 salt, ate, or t her eof .

any one of 1 13

- OCH2CH2- or
- OCH2CH2- .
Xo, X~i and
Conmpound 1,
22, 23, 24,
41, 42, 43,

-OCl - 12CH2CH2- .
10.

The
X, is CR
2,3,4,6,7;
25, 26, 27,
44, 45, 46,
63, 64, 65,
82, 83, 84,

101, 102,
117, 118,
132, 133,
A conpound

~ 0 O~\ 13. The
pr odru 14. 1' he conpound of
é*elm sai d €ﬁﬁﬁﬁand is a pharmaceutically _

accept abl e salt “Fhe conmpgun gt any ogneé @l ains 1- 14, wherein said
conpound is an agl dition,sght. 16, T%g mpound of clai m 15, wherein
sai d conpound is rochl ori' lt. 1 ?5A q Aposi tion conpr|5|ng a

conmpound accor dg; at | east one

pharmaceuti.cal |y aaqeptable exci fi ent 2 of a conpound accordlng to
any one of clains 1-16 and atoleast one *
o
o (CRrly—( e g
(CER, “ﬁ _ Pi (3% Fichrg,
- By

L o} -
. N _
_ : Reang? ™y
Y . |
Ry 5 Rg ar By ﬂ/LRB
' ; Ry, Ry, Ry, Ryp, and
Ry1 are, independently, hydrogen, hydroxyl, halogen, C1, Cs, Cs, C4, Cs, ot Cy alkyl, Cy,

Cy, Cq, Cy, Cs, or Gy alkoxy, O-lower (Cy, Ty, Cs, Cy, Cs, or Cg) alkyl-aryl, O-benzyl, Cy,
Cs, Cs, Cq, Cs, or Cg alkyl-OH, Cy, Gy, Cs3, Cy, Cs, or Cs alkyl-O-Cy, Cy, C3, Cy, Cs, 0r Cg

_C _ /N /N
: W M=—W , V—N , YN o,
alkyl, N/

or V—N N—W ,
Ry, Ry, and Ry are independently H or Cy, Gy, Cs, Cy, Cs, or Calkyl;andnis 0, 1, or

N/ :
2;andmis 1 or2.

2. . The compound of claim 1, wherein at least one of X,, Xy, X, X4 and X is N.
3. The compound of claim 1, wherein Xy is CY.

4. The compound of claim 1, wherein Y is hydrogen.
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pharmaceutically acceptabl e excipient in the manufacture of a nedi canent for
preventing or treating a cell proliferation disorder, 19. Use of a conpound -
according to any one of clainms 1-16 and at | east one pharnaceutically
accept abl e excipient in the manufacture of a nedicament for treating a cell’
proliferation disorder. 20. Use of a conpound according to any one of clains
"1-16 and at |east one pharnmaceutically acceptable excipient in the

manuf acture of a medi canment for treating or preventing a di sease or

di sorder that is nodul ated by tyrosine kinase inhibition. 21. The use of -
claim 20, wherein the disease or disorder that is nodul ated by tyrosine
kitase inhibition is a cell proliferatjgn digorder. 22. The use of claim 20,
wherein the disease or disorder that is nbdu a@g&gby tyrosi ne ki nase
tnhibition is cancer, pre-cancer, a hyperpr i {7 Ee ve di sorder, or a

m crobi al infection. 23. The use of cIain12R,_ in the mcrobial
infection is a bacterial, fungal, parasitic" ral infection. 24. The use
of claim2l, wherein said cell proliferation d der is a
hyperproliferative di sorder selected fron1d§briase§? di abetic retinopathy
and nmacul aar Heeengsaldi@8laind 1 6nvesin e use of . cRaim 21, wherein said cell
proliferation disorder is cancer. 26. The use of claim 25, wherein said
cancer i sb.a stieicdmpendrof cRifn 1, Fierais By 0fC1lalmC250s, wheyakaxysai d cancer is
cancer of_the |ung, breast, colon, _ovaries, brain, |liver, pancreas, or

prost at e, 7-mal Th§rrampows chpsma . Wersibhs eVdA%Ha  skin cancer. 28. The use of

cl ai m 25, wheﬁ%%njsgigd%ga%§ \h%e%pﬁn%tologic tunor, hemat ol ogi c

nalignanc@, chi”I°dhead ’ héma, nultiple myel oma, Hodgkin's

1
eukem a, Tynp

di sease, |y ma of lXE::Z§ytiC AT gut aneoug” ory gin, acute or chronic
euk
a

| eukem a, Vv hobt-dst Vc- mi ‘@ Nacut® - Phyethoeyt jNoWeukemi a, chronic
nmyel ocytic | ma, pl cel | |l asm | oi d nebptdsim or a cancer

i at ' S 29. T h I 2 L, aghdisge! |
oy ol i1 or b aEh ey & G O B Bt B USSR BBER L denom,

proliferation S an cyst,

capi | | ar ybohérEHg, PR CHut+@HE3CHhe A0 PRCTL THrphdndiAkaCHevi | esi on,
terat oma, nephroma, nyofibromatosis, osteoplastic hunor, or a dysplastic
nmass. Q. The compound of claim &, wherein V is a bond or ~OCHCH,-.

10.  The compound of claim 1, wherein X, is N and each of Xy, X, X and X, is CR.

11.  The compound of claim 1, wherein the compound is Compound 1,2, 3,4, 6, 7,
8,9,10,11, 12,13, 14, 15, 16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,?3,74,75,?6,77;
?8,?9,80,81,82,83,84,85,86,8?;88,89,90,91,92,93,94,95,96,97,98,99,100,
101, 102, 103, 104, 103, 106, 107, 108, 109, 111, 112, 113, 114, 115, 116, 117, 118,
119,120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,. 134,135,
136, 137 or a compound selected from Table 2. |
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30.. The use of claim 20, wherein the tyrosine kinase is a Src kinase or a

focal adhesion |dnase. 117

12. A compound selected from
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or a salt, hydrate, or prodrug thereof,

14, The compound of any one of claims 1-13, wherein said compound is a

pharmaceutically acceptable salt.

15.  The compound of any one of claims 1-14, wherein said compound is an acid

addition salt.

16.  The compound of claim 15, wherein said compound is a hydrochloride salt.

17. A composition comprising a compound according to any one of claims 1-16

and at least one pharmaceutically acceptable excipient.

18.  Use of a compound according to any one of claims 1-16 and at least one
pharmaceutically acceptable excipient in the manufacture of a medicament for
preventing or treating a cell proliferation disorder,

19.  Useof a compound according to any one of claims 1-16 and af least one
pharmaceutically acceplable excipient in the manufacture of a medicament for treating
g cell proliferation disorder.

20, Use of a compound according to any one of claims 1-16 and at least one

pharmaceutically acceptable excipient in the manufacture of a medicament for treating

or prevenling a disease or disorder that is modulated by tyrosine kinase inhibition.

21, Theuse of claim 20, wherein the disease or disorder that is modulated by

tyrosine kinase inhibition is a cell proliferation disorder.

22.  The use of claim 20, wherein the disease or disorder that is modulated by
tyrosine kinase inhibition is cancer, pre-cancer, a hyperproliferative disorder, or a
microbial infection.

.23, The use of claim 22, wherein the microbial infection is a bacterial, fungal,
parasitic or viral infection,

24.  Theuse of claim 21, wherein said cell proliferation disorder is a
hyperproliferative disorder selecled from psoriases, diabetic retinopathy and macular

degeneration.
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25, The use of claim 21, wherein said cell proliferation disorder is cancer.
26,  The use of claim 25, wherein said cancer is a solid tumor.

27.  Theuse of claim 25, wherein said cancer is cancer of the lung, breast, colon,
ovaries, brain, liver, pancreas, or prostate, malignant melanoma, or non-melanoma

gkin cancer.

28.  The use of claim 25, wherein said cancer is a hematologic tumor, hematologic
‘malignancy, childhood levkemia, lymphoma, muliiple myeloma, Hodgkin's disease,
lymphoma of lymphocytic or cutaneous origin, acute or chironic leukemia,
lymphoblastic leukemia, acute myelocytic leukemia, chronic myelodytic leukemia,

plasma cell neoplasm, lymphoid neoplasm or a cancer associated with AIDS.

29.  The use of claim 21, wherein said cell proliferation disorder is an epidermic
cyst, dermoid cyst, lipoma, adenoma, capillary hemangioma, cutaneous hemangioma,
Iymphangioma, nevi lesion, teratoma, nephroma, myofibromatosis, osteoplastic tumor,
or a dysplastic mass.

30.  The use of claim 20, wherein. the fyrosine kinase is a Src kinase or a focal

adhesion kinase.
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