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entirety. State of the Arr. 5 [0033] VLA-4 (also referred to as a4(31
integrin and CD49d/ CD29), first identified by Hemler and Takada,' is a
menber of the Al integrin famly of cell surface recept@sNovenldr 2006 whi ch

conpri sgg dsikvgmubuni ts, an a chain and a (i chain. A tains an a4
chain and a (31 chain. There are at |east nine 10 (3¥Ef’r‘f?‘€§$@ﬁs, al |

sharing the sane (31 chain and each having a distinct a chain. These nine
receptors all bind a different conplenent of the various cell matrix
nol ecul es, such as fibronectin, lamnin, and collagen. VLA-4, for exanple,

bi nds to fi Gl Ang M il 58: 0 : i | that are
expressed b?pﬁﬁ%@a{ﬂk&m}%@ﬁgﬁ o?ﬁlg&e%%ﬁegg%éd%o@ﬁ%%ﬂnx%ml ecul es

i nclude 15 V@AM, which is expressed on cytokine-activated human unbili cal
vein endothelial cells in culture. D stinct epitopes of VLA-4 are
responsible for the fibronectin and VCAM 1 binding activities and each

activity hasStifeefithelagwn to be inhibited i ndependently! 20 [0034]
I'ntercellular adhesion nmedi ated by VLA-4 and other cell surface receptors
is associated with a nunber of inflammat ory responses. At the site of an

injury or ot At iyl Ct | ul.ar endot hel i al -
cells expres[gﬁ%:vg‘&?@% E’“ﬁ%%‘@?"e aﬁiﬂg@g@éap%?bﬁ%d&é@%@@% The mechani cs of
- | eukocyt e adbetifiedibyt Hermlerladd akadal' i€ £inkmbérdd Gle\Be Sntedrih fadiy of t he recogni tion
and 25 bindin ;. cell surface re‘gqept ors on | eukocytes to the correspondi ng

0
cell surf acf’gﬁﬁlﬁ LR TP RO TR oYt ‘i°§!PnEeél?W%.s‘1b@%’é9emb6ﬁ]%E andife | eukocyt es
‘migrate acrpomsint Ve.Abk 0ahiNesSRl chiiglahd & B1 SE "THefR R i1 ﬁg?]él te and rel ease
chem cal nediators to combat infection. For reviews of adhesion receptors
of ffe i mﬂ@twg%shm,thq tpmedi hpih end Sob havie 4 disthgt Oslsgr.n 4 30 3 23
- November 20 %ese\ﬂgle%c{egt%?sBa%goiEcFJ Mﬁgl%ﬁtlc%%%ﬂement of the various cell matrix
molecules, such as fibronectin, laminin, and collagen. VLA-4, for example,
binds to fibronectin. VLA-4 also binds non-matrix molecules that are
expressed by endothelial and other cells. These nop-matrix molecules include
15 - VCAM-1, which is expressed on cytokine-activated human umbilical vein
endothelial cells in culture. Distinct epitopes of VILA-4 are responsible for the
fibronectin and VCAM-1 binding activities and each activity has been shown

to be inhibited independently.”

| 20 T [0034] Intercellular adhesion mediated by VLA-4 and other cell surface
receptors is associated with a number of inflamimatory responses. At the site
of an injury or other inflammatory stimulus, activated vascular endothelial
cells express molecules that are adhesive for leukocytes. The mechanics of
leukocyte adhesion to endothelial cells involves, in part, the fecogllition and
25 | Einding of cell surface receptors on Jeukocytes to the corresponding cell
surface molecules on endothelial cells. Once Bound, the leukocytes migrate
across the blood vessel wall to enter the injured site and release chemical
mediators to combat infection. For reviews of adhesion receptors of the -
_ immune system, see, for example, Springer’ and Osborn.* '
30 '




[0035] Inflammatory brain disorders, such as experinental autoirnnmune
encephal onyelitis (EAB), nultiple sclerosis (M5) and neningitis, are
exanpl es of central nervous systemdisorders in which the&3November 2006
endot hely d"ﬂ@ pkocyte adhesion nechanismresults in d&ﬁ.k[f Lon to

ot herw se ﬁealthy brain tissue. Large nunbers of I'eu osgﬁﬂg@ m grate
across the blood brain barrier (BBB) in subjects with these inflammtory
di seases. The |eukocytes release toxic nmediators that cause extensive

ti ssue damage resulting in inpaired nerve conduction and paral ysis. 10

[ 0036] In ot a. , u occurs via an adhesion
mechani sm re@&?st]l ng Mg%ﬁ;bq‘ |dbshfd§1§ Sig 1?29‘/”%? a\‘t(‘-f Bt es. For exanpl e,

it has beenemblﬂmhniylahﬁs (EM)mmlﬁpIabcmﬂﬁy(MS)fa@HMn@msmt@cardl al ischema to
heart tissue cagaf f; further conpligated by Ieukocyte entry to the injured
tissue causTHBPLE PeeRiieRops sysiem disopdgednathicbihe 1) 5 Orher infl anmatory

or redi cal - 1gs@alin ARGy Ahal A doni 8 ANSR LARBRENBBRGAN | ude, by vy

of exanple, asthma", Al zhei nmer di sease; erosclerosi s, 9"0 Al DS
denertti a, " dhealﬂ@tlngwsumleign@mubﬁrﬁgf lexgkot es mageaté &ceoseméﬂoosil abet es), ,

mflarmator tive colitis and Crohn's
di sease), t| ‘g?‘lé‘ sgi g05| SJT%"%“H%Iﬁeu L"(')a?rﬁglf’gﬁsﬁﬁ ,18 2' tissue

transpl ant atlﬁulmnyt@ﬁf_?reieasmwlm&momha,cﬂ&e E}&er&ﬂreﬁﬁﬁuer@mhgﬂastﬁﬂh{gephal itis,
stroke, ‘and .ot her._cerebral_ trau hritis, retinitis, atopic
dermatitis, 'BLBPAIEE ferve fonguchogay P?fglé’ﬁgm a and acute | eukocyte- nediated
| ung injury such as that which occurs in adult respiratory distress
syndrome. 25 [0037] Substituted am nopyrim dines, as a class, have been
di sdilosed adl 36M!1 bther agantsiysicing gissut dudgedlsb oodER in adigsiomccor di ngl y,

exhibit anti_ ertie nds possess
a?(]t :aglonl st ! perc% ?63@1 %‘slﬁlgffr%ﬂ? Rt ﬁ&a%"a\/\ﬁk}’ﬂé‘&a% %ffé%&%lq i ts of these
conpounds  \Viasibebn au@vfemt théRitlal Rfillt HH6Wing 8robardid]l DENEERINE heaD06 :

tissue can be further complicated by leukocyte entry to the injured tissue
cavsing still further insult (Vedder et al.).” Other inflammatory or medical

15 ~ conditions mediated by an adhesion mechanism include, by way of example,
- asthma®®, Alzheimer's disease; atherosclerosis,”*® AIDS dementia,” diabetes'>
" (including acute juvenile onset diabetes), inflammatory bowel disease’® ‘
(including ulcerative colitis and Crohn's disease), multiple sclerosis,'s"’
theumatoid arthritis,'** tissue transplantation,” tumor metastasis,*2*
.. 29 - mém'ngitis, encephalitis, stroke,'and other cerebral traumas, nephritis, retinitis,

' atopic dermatitis, psoriasis, myocardial ischemia and acute leﬁkooy’te-

mediated lung injury such as that whlch occurs in adult resplratory distress

syndrome.

25 [0037] Substituted aminopyrimidines, as a class, have been disclosed as
inhibiting binding of VLA-4 to VCAM-1 and, accordingly, exhibit anti-
inflammatory properties.” While these compounds possess antagonist
properties to such binding, enhanced bioavailability of these compounds
- would augment their efficacy. |
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SUMVARY OF THE | NVENTI ON [0038] This invention is directed to the discovery
‘that certain NN[2-N, N - diethyl am no-5-am nosul f onyl phenyl pyri m di n-4-yl ]
p- car bonyl oxy 5 phenyl al ani ne conpounds possess unexpect &dNpverabrs2006

bi oavail ability, as neasured by their AUC, as conpared to other
substituted am nopyri m dine conpounds previously disclosed. [0039] In one
of its conposition aspects, this invention is directed to a 10 conpound of
Formula (1): R& OYNR I R N"N\V \' I OH 'y~ N HRO Om 15 wherein
each Xi s independently fluoro, chloro or bronmo; pis an integer fromO to
3; R and R3 together w tSUuMMARVIGOYARE RGN TONNI ch they are bound 20
form an azetidinyl pyrrolidinyl pyrrolyl, 2,5-di hydropyrrol-1-yl,

pi peridinyl, or , 6- tetrahydropyrldln I-yI group RZ is selected from

the group co t H}Q Q g% .| ower
al kyl enecycl gﬁ?@T %n%doﬁggradr}rggégé the‘{h? cep‘f3 € ﬁ;’g thereof. 25 5 23
Novemnber ZOO&ethylamlnous ammosulfonylphenylpmmldm-ct—yl]-p-carbomyloxy—
5 . phenylalanine compounds possess unexpectedly superior bioavailability, as
measured by their AUC, as compared to other substituted aminopyrimidine

compounds previously disclosed.

[0039] In one of its composition aspects, this invention is directed to a

10 compound of Formula (I):
Rl
/
OYN\RB
- o
A
Yy S/"\N O
@ AN Mg .6
A
®

15

wherein each X is independently fluoro, chloro or bromo;
\ p is an integer from 0 to 3;
" R'and R? together with the nitro gen atom to which they are bound
20 P form an azetidinyl, pyrrolidihyl, pyrrolyl, 2,5-dihydropyrrol-1-yl,

piperidinyl, or 1,2,3,6-tetrahydropyridin-1-yl group; |

R? is selected from the group consisting of lower alkyl lower alkenyl,
and Iower alkylenecycloalkyl;

and pharmaceutically acceptable salts thereof.

25 | |




[0040j In a preferred embodinent, R and R3 together with the nitrogen atom
to which they are bound forman azetidinyl, pyrrolidinyl, or piperidinyl
group. [0041] In a second aspect of the present inventi éﬁnNovmlpf'eZD@ﬁ
"provided a 5 conpound of Formula (I1): R OYN~ OH\ YIN RO SO PQ 10
wherein each X is independently selected fromthe group consisting of
fluoro and chloro; inis an integer equal to 1 or 2; is selected fromthe
group consisting of |ower alkyl, |ower al kenyl, and |ower

al kyl enecycl oal kyl; 15 R and R3 together with the nitrogen atomto which
“they are bouf(040] braprafrrav@iiodinient, R' @yd ROlogethd WithQkic iir@@hiathnny! group; and
phar maceutical |y acceptable salts thereof. [0042] In a third aspect of the
present i nvefft Vgl theyaiedopngd B%%‘F%F@Hdlay pOr @Wﬁbel‘rﬂw%‘fd‘@bgWHPa (111) 6 23
Novermber 2006 R OYNRs N~ NOH X N _~"~S~-N-RZ H O.

- [0041] In a second aspect of the present invention, there is provided a

5 compound of Formula (II):
R1
N/
o ~
Ra
T
/\N/\
N
‘\(u\ OH
7 "\ N
- s’N“R2 ©
s
Pm
I

10 -~ wherein each X is independently selected from the group consisting of
' fluoro and chloro;

m is an integer equal to 1 or2;
R? is selected from the group consisting of lower alkyl, lower chenyl
. and lower alkylenecycloalkyl; _
15 R' and R together with the nitrogen atom to which they are bound
' form an azetidinyl, pyrrolidinyl, or piperidiny! group;
 and pharmaceutically acceptable salts _fhereof.

- | [0042] In a third aspect of the present inventibn, there- is provided a
20 ~ compound of Formula (IIT) |




O Pon (10) wherein each X is independently fluoro or chloro; 5 nis zero
or one; RRis -CHZ R where R is selected fromthe group consisting of
hydrogen, methyl or -CH=CH2; R and R together wth the 23iNovegesr286@m t o
“which they are bound forman azetidinyl, pyrrolidinyl, or piperidinyl
group; 10 and pharmacputically acceptable salts thereof. [0043] In a fourth
aspect of the present invention, there is provided a conpound of Formul a
(r'vy: R O ~-MRg \"\'I H-N MFe o Ob 15 (IV) wherein each Xis

i ndependently fluoro, cbloro or bronmo; pis an integer fromO to 3; 7 23
Novermber 2006 R and R3 together with the nitroggn atomto which they are
bound form an azetidinyl, pyrrolidinyl, pyrrol yI/ 2, 5-di hydropyrrol -1-yl,

pi peridinyl, or 1,2, 3,6- tetrahydropyrldln I cyl g R2 is | ower al kynyl
5 and pharmaceuti caIIy acceptabl e salts there 44) In a preferred
enbodi nent , R‘ and R3 together with the nitro n atom

/\N/\

\{}

0

N

\

=
oz/\

()

wherein each X is independently fluoro or chloro;
5 1 1S ZEro or one;
R2is -CH -R' where R is selected from the group consmtmg of
hydrogen, methyl or -CH=CH,;
. R! and R? together with the nitrogen atom to which they are bound
form an azetidinyl, pyrrolidinyl, or piperidinyl group;
10 ‘ and pharmaceutically acceptable salts thereof,

[0043] In- a fourth aspect of the present invention, there is provided a

compound of Formula (IV):

OYN\‘RS

15 -

V)

‘wherein each X is independently ﬂuoro, chloro or bromo;

pis anmteger from 0to 3;




to which they are bound forman azetidinyl, pyrrolidinyl, or piperidinyl
group and R2:is propargyl. 10 [0045] In a fifth aspect of the present
invention, there is provided a conpound of Fornmula (V): 2RNovéhbér B306 O N
FOH SNRZ O / 0\OQQm15 (V) wherein each Xis independently sel ected
fromthe group consisting of fluoro and chloro; 20 ni is an integer equal
to 1l or 2, RZis lower alkynyl; R and R together with the nitrogen atom
to which they are bound forman azetidinyl, pyrrolidinyl, or piperidinyl
group; and pharmaceutically acceptable salts thereof 8 23 Novenber 2006
[0046]'In a si xthRésrgfbﬁtogﬁthetrmhmmmgenimmtwmthéyhﬁésodna provi ded a

conpound of kopmula (a\égt}dil%rl, %errol\l/di?{%/lI?S p 0T3I/IJ NZg:'dihydrOpyTrol—I—yl,
' piperidinyl, or 1,2,3,6-tetrahydropyridin-1-yl group;
R? is lower alkyny;
5 | and pharmaceutically acceptable salts thereof.

[0044) In a preferred embodiment, R' and R® togethier with the nitfogen atom
to which they are bound form an azetidinyl, pyrrolidinyl, or piperidinyl group
and R? is propargyl. '

10

[0045] In a fifth aspect of the present invention, there is provided a
compound of Formula (V):

/'\ %\l{/’kﬁ o _OH

15 . V)

- wherein each X is independently selected from the group consisting of
fluoro and chloro;
20 nt is an integer equal to 1 or 2;
R? is fower alkynj.rl;r _
R' and R® together with the nitrogen atom to which they are bound
form an azetidinyl, pyrrolidinyl, or piperidinyl group; o
and pharmébeuﬁcally acceptable salts ti_lere()f.

-8




NXITH SSNRZO p\\OtXIn (Vi) 5 wherein each X is independently
fluoro or chioro; it is zero or one; RZis |ower alkynyl; R and R3
together with the nitrogen atomto which they are bound 23MNokember2Q06
‘azetidinyl, pyrrolidinyl, or piperidinyl group; and pharnaceutically

. acceptable salts thereof. [0047] N

[2-N , N -di et hyl am no-5- am nosul f onyl phenyl pydn-ddi n-4-yl] p-

car bonyl oxy- phenyl al ani ne conpounds within the scope of this invention 15

i ncl ude those set forth in Table | as follows: 9 23 Novenber 2006 WO

03/ 099809 P{f1046308/21 680 aTdst efithRprednt #REntidin~MepHis providadHh N, O 8~ Fe O
S compound of Formula (VI)

R‘l

o N/
~
YO

| oH
X/\K\H\{}'

(V)

* wherein each X is independently fluoro or chioro;
7 18 Zero or one;
R? is lower alkynyl;
R' and R’ together with the nitrogen atom to which they are bound
10 form an azetidinyl, pyrrolidinyl, or piperidinyl group;
and pharmaceutically acceptable salts thereof.

[0047) N-[2-N'N'-diethylamino-5-aminosulfonylphenylpyrimidin-4-ylJ-p-
carbomyloxy-phenylalanine compounds within the scope of this invention
15 include those set forth in Table I as follows: -




o R and R3 RZ Crmpd No. 9P 5 pyrrolidinyl
4-f
4- chl or ophenyl
4-f| uorophenyl

pyrrolidinyl
pyrrolidinyl
10 azet ;@
azetidiny
pi peri di nyl

Novenber

09P azeti di nyl
4- chl or ophenyl

nmet hyl
et hyl
14 pyrrolidinyl
2, 4-di f | uor ophenyl
pyrrolidinyl
- 2,4-di fl uorophenyl
2006 WD 03/099809 PCTI US03/16804 R
pr opar gyl
19 5 [0048]

nmet hyl
et hyl
oshy NI

12

pr opar gyl

16

i nvention include the

10

15

20

4- chl or ophenyl
4-f | uor ophenyl
met hyl

4-f| uorophenyl 2
nmet hyl 4-chl or ophenyl
'23 Navemba2hesyl 5

et hyl
| uor ophenyl 3 -pyrrolidinyl
1 piperidinyl methyl
7 azetidinyl net - rophenyl 8
9 azetidinyl ethquﬁ&gﬁﬁ%# %henyl 10
6 15 azetidinyl ethyl 2,4-difluorophenyl
2, 4-.di fl uorophenyl 11 pyrrolidinyl ethyl
azetidinyl nethyl 2,4-difluorophenyl 13
4-fl uor ophe 5 20 pyrrolidinyl progargyl
azetidi nyl propargyl 2,4-difluorophenyl 17 10 23
d R3 RZ Cmpd \J'I t No.
4-fl uorophenyl 18 pyyrolidinyl progargyl
Specific conpodhfe‘mﬁahin the scope of this

O
AN

.
| SN I y OH
oY%
7 s’N‘R2 0.

D

R'and R’ R ~ Cmpd
| ¢ No.
Xp
: pyrrc;lidjnyi ethyl 4-fluorophenyi 2
{ pyrrolidinyl methyl 4-fluorophenyl 3
| pyrrolidinyl methyl 4-chlorophenyl 4
pytrolidiny] ethyl 4-chloropheny] 1
piperidinyl methyl "4-flnorophenyl 5
azetidinyl ethyl 4-fluorophenyl 7
aZeﬁdﬁﬁﬂ methyl 4-fluorophenyl 8
azetidinyl methyl. ' 4~chloropheny! 9
azetidinyl ethyl 4-chlorophenyl 10
piperidinyl ethyl 4-flnorophenyl 6
azetidinyl gthyl 2,4-diflnorophenyl 14
pyrrolidinyl methyl 2,A-difluorophenyl 1
pyrrolidinyl ethyl 2,4-difluorophenyl 12
azetidinyl méthyi 2,4-difluorophenyt 13
pyrrolidinyl propargyl 4-fluorophenyl 15
| pyrrolidinyl | progargyl - 2,4-difluorophenyl _16
| azetidinyl 2,4-diﬂuorophenyl 17

propargyl

10 - -

4




foll owi ng conpounds. As used bel ow, these conpounds are named based on
phenyl al ani ne derivatives but, alternatively, these conpounds coul d have
been nanmed based on 23 November 2006

N[ 2-N oY 03840860y ami no- 5- ami nosul f onyl phenyl - pyri m QF?MS&IM@]'

p- car bonyl oxyphenyl al ani ne derivatives or 2-{2-diethylam no-

[ (benzenesul f onyl ) net hyl am no] - pyri m di n-4-yl am no} p-car banoyl oxy-
phenyl ) propi oni c acid derivatives. [0049]

N-(2-[N ,N-di et hyl am no] 5- [N (4-chl orophenyl sul fonyl )-N -

et hyl am no] pyTT T Orm=2=yt7- 4 —(pyrrotidrm=t=ytcarbonytpxy)=t=jphenyl al ani ne;
15 [0050] N éfﬂ[(Nl N-di et h/Ram no] - 5- [IN" - uorophenyﬂ:@mﬂf dnyl)-N -

et hyl anl i no} pyri m di n-4-yl - (pyrrolfi di |n- tyl carbony ]]q Y- phenyl al ani ne
;  [0051] Nj(2-[N N -diet h/l am’ noj - 5- [{N" - }x)‘pl uoropheny sul fqnyl )-N 20

met hyl am no[ pyrimdimT=4=yi -4 -\pyrronal m - I-yicarbonytoxy)-|L-

phenyl al ani pazetifigpls 2] propargyl 4-fluorophenyl 18

N-(2-[N, N {diet m noJ - N - (.4- chllor ophenyl sul fony] ). N -

met hyl am no I%an 4-y| % yrraoll %EP %ﬁlﬁar bhonyl oxy) - .25
phenyl al ani ne 11 23 November 2006 WO 03/ 099809 PCTI US03/ 16804 [ 0053]
N-(2-[N, N -diethyl am no]-5-[ N -(4-fluorophenyl sul fonyl)-N -

met hyl ani no] pyri m di n-4-y1)-4'-(pi peridi n- 1- yl car bonyl oxy) - L- phenyl al ani ne;
[ 0058] N-( 2{(0M8] %edl{'mtchmbamdmw]thﬁ thd\copdoffthis mvepivaidisisliionyl ) -N 5

et hyl ami no mdn4 4 erdnl-lcarbon L- phenyl al ani ne;
[oogyss] N(]z%%{' ' ) As e 'e%ezfompaw}daa?éwﬁue@ﬁ@%ﬂ% N - |

et hyl am no] pidny amn@démva!u»es%m (aﬁéxﬁﬁﬁ\iél Esé@oﬁx?ﬁﬁi?l@%tﬂ&ﬁ&ve'b@ﬁf‘eny' al ani ne;
10 [0056] N (2N, N-di et hyl arfi no] - 5- uor ophenyl sul fonyl ) - N'-

met hyl am nopayed besed on N3Ny NA-di @fﬁﬁnmmymmbbﬁw@mﬂm phenyl al ani ne;
0057] N-( 2, h | f | )-N"-
Eret hy} ami Elof}{%ljrl M wﬁrﬁ%‘%*]% O (ffz%-‘e3 "L\A VB qr% {: O&aﬁﬂﬁﬁoky) E%h)enyl al ani ne;

[(benzenesulfonyl)methylammo]-pynmldm—f-l ylammo}—p carbamoyloxy-

phenyl)propionic acid derivatives.

[0049] N-(2-[N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"-

ethylamino]pyrimidin-4-yl)-4*(pyrrolidin- I-ylcarbonyloxy)-L-phenylalanine;
15 B

10050] N—(2-[N‘,N'-dieﬂlylamino]-5-[N"-(4-ﬂuor6phenylsu1fony1)—N"-

ethylamiﬁo]pyrimidin—4-y1)-4‘-(pyrrolidin—1-ylcarbonyloxy)—L—phenylalanine;

[0051] N-(2-[N',N'-diethylamino]-5-[N"-{4-fluorophenylsulfonyl)-N"-
20 methylamino]pyrimidin-4-yl)-4'-(pyrrolidin -1-ylcarbonyloxy)-L-

phenylalanine;
[0052] N-(2-[N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"- |

methylamino]pyrimidin-4 “yD-4"-(pyrrolidin-1 -ylcarbonyloxy)-L—
25 phenylalanine;

T




15 [0058] N-(2-[N,N-diethylamno]-5-[N -(4-chl orophenyl sul fonyl)-N -
et hyl am no] pyri m di n-4-yl)-4'-(azetidin-1-yl carbonyl oxy) - L-phenyl al ani ne;
[0059] N-(2-[N N -diethylamino]-5-[N -(2, 4-difl uor ophenybkstbiaibs podé ' 20

gﬁégzlgﬁbﬁgﬁgmﬁigggb? 4-yl)-4"-(pyrrolidin-1-ylcarbogylaxy)d-

N-(2-[ N, N--di et hyl am no] -5-[ N'- (2, 4-di fl uorophenyl sul fonyl )-N -
et hyl am no] pyrim di n-4-yl)-4"-(pyrrolidin-I|-ylcarbonyl oxy)-L-phenylal ani ne;
25 [0061] N-(2- [N N-di et hyl am no] - 5-[ N"- ( 2, 4dif| uor ophenyl sul fonyl )-N -

50671 " (o 1! ety b B3 - B SRR i Fomyl) N 30°
et hyl am no] pettylantthélp mid)nAgg@ dinrl-jzlcatb FE@@Mmmhenyl al ani ne;
12 23 Novenber 2006 R0 03/ 0 PCT/ US03/ 1

N-(2-[N, N-diethylam no]-5-[N'-(4- fIuorophenylsulfonyl)-N'-

pr opar gyl ani, WBR@W(%W@&%L&{%]I-S-Wyftlr-ﬁ’doiréﬂh@ﬁyllélﬂfoﬁﬁf-ﬂo—nyl oxy) - L-

phenyl al ani ne;

N-(25[ N, N eitiylatalmyoljyrinmdin-4yi)-4- (p@a!ﬂcﬂn-db}ﬂctaﬂmnymlﬂﬁm-bh&nlyfa&mme,) N -
propargylanlno]pyrlnldln 4-yl)-4"-(pyrrolidin-I-ylcarbonyl oxy)-L-
phenyl al ani ne; [ 0065]

N-(2-[N, N jodisst Ryb-ani, N'oalet’éymhlno}sl ~dLidokgmenhemehajtonyl) - N - 10
pr opar gyI am nol] pyrimdin-4-yl)-4"-(azeti d| n-1 -yl car'bonyl oxy) - L-
phenyl al ani oy dm—4-y1)-4‘ -(azetidin-1~ylcarbonyloxy)-L-phenylalanine;

N-(2-[ N, N -di et hyl am no] -5-[ N'- (4- cuor ophenyl sul fonyl )-N -

propar gyl am no] pyrim di n-4-yl)-4'-(azetidin-I-yl carbonyl oxy)-L- 15
pheby| al ani [0956][19GBTH' N‘~dJethy1ammo]—5 [N" (4-fluorophenylsulfonyl)-N"-

N-(2-[N, N - dlgl yl.am n rophenylsulfonl

“propar gyl anfR&Y- I?Or}PmlﬁdE YQ"*Z@ZG(“B%#’BIWTHWW Wbﬁd&ﬁiﬁ%my) L-

[0057] N-(Z-[N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"-

methylaminoJpyrimidin-4-y1)-4'-(azetidin-1-ylearbonyloxy)-L-phenylalanine;
15

[0058] N-(2-[N',N'-diethylamino}-5-[N"-(4-chlorophenylsulfonyl)-N"-

ethylamino Jpyrimidin-4-y1)-4'~(azetidin-1-ylcarbonyloxy)-L-phenylalanine;

[0059] N-(2-[N, "diethylamino]-5-[N"-(2 4-difluorophenylsulfonyl)-N"-
20 - methylamino Jpyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L~

phenylalanine;

[0'060]' N—(Z-W',N'-diethyiaﬁﬁno]-S —[N"-(2,4—diﬂuoropheﬁylsu1fonyl)-N“-

ethylamino]pyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-phenylalanine;
25 -

[0061] N»(2—[I\T‘,N‘—di_ethylamino]-5-[I\T"—(2,4—diﬂﬁor0phenylsulfony1)~N"-

methylamino]pyrimidin-4-y1)-4'-(azetidin-1-ylcarbonyloxy)-L-phenylalanine;

- [0062] N-(2-[N',N'-diethylamino]-5-[N"-(2,4-difluorophenylsulfonyl)-N"-
E ethylamino]pyﬁmidinﬂéyl)#'-(azetidin-l-ylca.rbonyloxy)—Lphenylalanine;.
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phenyl al ani ne; and 20 pharmaceutically acceptable salts thereof. [0068] In
anot her aspect, this invention provides pharmaceutical conpositions
conprising a pharmaceutically acceptable carrier and a tlaNegaubirQadéy
effecti of the conmpounds defined herein. 25 one of its
met hod g@g@@?geithis invention is directed to a nethgkqgggim#@eating a

di sease nediated at least in part by a 4 integrins, preferably VLA-4, in a
patient, which nmethod conpri-ses adm ni stering a pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and a 30 therapeutically

.effective a ' QO : t-hh S bnvention... 13.23 Novenber 2006
[0069a] In ra[ seié‘ﬁ{zhmdgg%@?ﬂﬁh‘@ﬁ“éﬁﬁ‘b‘?%%ﬁ @5’89‘5‘“{%3‘3' ceutical conposition
conpri si ng Propasyyimencibyramidingd-oide@yablidin-¢ aldaitehyleng-Ia t her apeutical ly
effective arrgun of, a conpound as defined in the first or second aspect.

[ 0070] The ®3HB sand pharmaceutical conpositions of this invention are
~useful for treating disease conditions nediated at |least in part by a 4

i nt egri ns, referably VIA-4, or |eucocyte adhesion. Such disease

condPti ons i[RHLNe2-DYUN"-Hehyloninek 5HI-62,4-diluhrophenilselimiyheN™ s di sease,
at her oscl er gsi | DS .denent i , di ahet e i ncl udi ng acute juvenil e onset
di abet es) , &ﬁ‘i“?‘%@ﬁ%"ﬂ?’r fﬁﬂpgé@ a‘c{i]?"i?gcﬂ%f’ﬂ)éo’fﬁ)"g’ér ati veJ colitis and

Crohn's di sphag)alaniat ti pl e sclerosis, rheunatoid arthritis, tissue
transpl antation, tunor nmetastasis, neningitis, encephalitis, stroke, and
ot her cerebral traumas, nephritis, retinitis, atopic dermatitis,

psori asi s, MO0BSP hahyr NS ﬁﬁh.ﬁ' 1 2t 24 - hated lung 10 injury
such as that V\hllgﬁtggigé}dr(g&i n a@grgnrqg%f?%ﬁ%&lr@g %?%?I@gg%syndrone. [ 0071]
Q hé® di seapwwpergmldinidodpysimidioldadp4'-(astidiarleylombortyloxy}-Bd to, inflammuatory
condi ti ons st;ch a?s.e,ryt hema nodosum allergic conjunctivitis, optic
neuritis, 8 %]iy{ ANCHT | ergic rhinitis, Ankylosing spondylitis, psoriatic
arthritis, vasculitis, 15 Reiter's syndrone, system c |upus erythematosus,

progressive sgyst em c ) ]
[0066] N-(2-[N',N'-diethylamino]-5~[N"-(4-fluorophenylsulfonyl)-N"-

propargylamino]pyrimidin-4-y1)-4'-(azetidin-1-ylcarbonyloxy)-L-

15 phenylalanine;

[0067] N-(2-{N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"-
propargylamino Jpyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-
phenylalanine; and

20  pharmaceutically acceptéble salts thereof.

[0068] In another aspect, this inv‘enﬁon provides pharmaceutical compositions
comprising a pharmaceutically acceptable carrier and a therapeutically

effective amount of the compounds defined herein.

25
[0069] In one of its method aspects, this invention is directed to a method for
treating 2 disease mediated at least in part by « , integrins, preferably VLA-4,
in a patient, which method comprises administering a pharmaceutical
- composition comprising a pharmaceutically acceptable carrier and a
30 | fherapeutica]ly effective amount ofa compound of this invention. |
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~autoi nmune a

sclerosis, polynyositis, dermatonyositis, Wegner's granul omatosi s,
aortitis, sarcoidosis, |ynphocytopenia, tenporal arteritis, pericarditis,
nyocarditis, congestive heart failure, polyarteritis noddd@yember 2006
hypersensitivity syndrones, allergy, hypereosinophilic syndrones,

. Churg- Strauss syndrone, chronic 20 obstructive pul nonary di sease,
hypersensitivity pneurmpni tis, chronic active hepatitis, interstitial

cystitis, &;@TT e endocrirne failure, primary biliary cirrhosis,
E a56rith aspash diare isperwiet epharmegaticalicompostion hyr oi ditis.

25. [0072] | Bomphéiss 85hh5ehaE e dise e_conditign is an

i nf| ammat ory dFseaéseliJ 14 azém%ofvyg%e?t é%(%‘mef 3 theraprutigs ?éi ghth aspect,
there is pro?ff@iiéﬂ’eanmat affa @nylvandracésfined al the QS sbdoRR aGRAPT 1 Sing a
pharmaceutically acceptable carrier and a ther apeut icall'y effective anmount

of a conpoun ne the, first i td aspect in the

manuf act ur e i?(ﬁ@] ﬁlﬁéé l%%&?i‘{% ”P%PhW%%tP?%C%iHPOGt %fléﬂFrBHP%i C’i‘rﬁoy a4

i ntegrins. [a&m&br&auagmm&oa&iﬁe@mem&mma& &Pﬂt’b}r“@@nﬁ clfiar maceut i cal
r|S|ng a Pharnaceuticall y acceptable carfier and a

conposli tion
tthais)eulticaPi"ge Rly V&ért-veleyrstitsrdession. Suihpbine cqpditiensiinaberlei by t he fourth,
Fifth or sixhy oPSRRl, adtB A¢dheintraib&dl, *ath@r%i;’&ﬁrbmé NEDA dbfieflaOVI ded a use

of a ghar maceutical “conmposition conprising a rmaceuti ca ai/ accept abl e
carri®r and diab QtMmb@ulgiaeﬁbjlvemfefoeﬁﬂtﬂxabetea)nuﬂannnﬁtoahownhhwasb as defined in

the fourth, the na fac ure of a rredi canent for
treating a gﬂdl&&mgeeﬁcer 1Ve cg]ét?sbegﬁgidqnﬁ 6?916}1 g [l}lp scl er031s __________ 23
Novenber 200fheniioid3tBR685B8nPETHsHSRRYIAE 8br metastasis, meningitis,

encephalitis, stroke, and other cerebral traumas, nephritis, retinitis, atopic

dermatitis, psoriasis, myocardial ischemia and acute leukocyte-mediated Tung

10 injury such as that which occurs in adult respiratory distress syndrome.

[0071] Other disease conditions include, but are not limited to, inflammatory
conditions such as erythema nodosum, allergic conjunctivitis, optic neuritis,

‘ uveltts allergic rhinitis, Anky]osmg spondylitis, psoriatic arthritis, vasculitis,

15 Reiter’s syndrome, systemic lupus erythematosus, progressive systemic
sclerosis, polymyositis, dermatomyositis, Wegner’s granulomatosis, aortitis,
sarcoidosis, lymphocytopenia, temporal arteritis, pericardifis, myocarditis,
congestive heart failure, polyarteritis nodosa, hypersensitivity syndromes,

_ . allergy, hypereoéi_nophﬂic syndtomes, Churg-Stranss syndreme, chronic

20 | obstructive pulmonary disease, hypersensitivity pneumonitis, chronic active
hepatitis, interstitial cystitis, autoimmune endocrine failure, primary biliary
c:rrhosm autoimmune aplastic anemia, chronic persistent hepatftts and
thyro1d1tls

25 - [0072] In a preferred embochment, the disease condition is an mﬂammatory

dlsease
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0073] As above, this invention

rel ates to conpounds which inhibit | eukocyte adhesion and, in particular,

| eukocyt e adhesion nediated at least in part by a 4 integNorembgrebder ably
VLA-4. However, prior to describing this invention in 5 further detail, the
following terns will first be defined. Definitions [0074] Unless otherw se
stated, the following terns used in the specification 10 and cl ai ns have

t he neani ngs given below. [0075] As used herein, "lower alkyl" refers to

nmonoval ent @I kif’el groups having, from1l to 5 car bon at ons, i ncl udi ng straight
and br anchel@0¢ .hhalap 1ﬁp‘éﬁﬁp@erelﬂrmogldeélamefeawapwﬁe by groups such

as net hyl, s?otngbﬁl h$e QR 9 (i o-butyl, sec-butyl,
t-butyl, n-pent Tuoandmpﬁl1 Plalge iogﬁ}% aﬂ*ﬁ grlg%%%%‘\%{épagl kyl ene” refers to
di val ent althyﬂapmmcg]dy)ufff&:twé afnoont df a dompbusdaddefinad dntheifirgtl udi ng st rai ght
and branched c ene grou Thi te m i s .ified by groups
such as netHy ?ﬂh’e‘% ﬁ%ﬂe t‘ﬁmﬁ'ﬁ)'bfﬂ §CF HR$® (- CH2CH( CHB) -
and. - CH( Gmlgaggamg&qteamed4|lg@ ids0077] The term | ower aI kenyl" refers to an

al kenyl group preferably having from2 to 6 carbon atons and havi ng at
| east 1 site and preferably only 1 site of alkenyl unsaturation (i.e.,

oropeny! | P LAY et FREet e At bt hai e a0mRo g gt ~ Tt s 1o

an al kynyl . @mq:tm raqﬂefrﬁhieuubmwa&eeptim@a@xﬁeﬂ@d@ tﬁa:ragemoangarrs and having at
| east 1 site_and preferabl only 1 site al kyn unsaturation (i.e.,
-C=C). Thl?éePEY?ﬁm%uré?’é?rﬁmPPW %ﬂe’éneﬂmstheﬁwﬁi éﬁhasmatbetw (-C=CH),

pr opar gyl (as%g. C=CH), 3-butynyl (-CH2CH2C=CH3) and the like. 15 - -- - -
-------- venber 2006 WD 03/099809 PCT/ US03/16804 [0079] The term

"l ower cycloal kyl" refers to cyclic alkyl groups of from3 to 6

[0072¢] In a tenth aspect there is provided a use of a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound as defined in the fourth,
fifth or sixth aspect, in the manufacture of a medicament for treating a |

 disease mediated by o4 integrins.
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carbon at onms having a single cyclic ring including, by way of exanple,
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl. 5 [0080] The term
"l ower al kyl enecycl oal kyl" refers to the group consi sti n@3®ovambér@006

al kyl enﬁ,-olo%\@gmgcycl oal kyl, as defined herein. Such 0P RR 0k exenplified
by net hyl'enecycl opropyl (-CHz cycl opropyl), ethylenecyclopropyl and the
like. 10 [0081] "Pharnaceutically acceptable carrier” neans a carrier that
is useful in preparing a pharmaceutical conposition that is generally
safe, non-toxic and neither biologically nor otherw se undesirable, and

i ncludes a carrier ! i se as well as human
phar maceuti cal use.bﬁ%ﬁgrﬁgggﬁ@méﬂlgg@m@ rier" as used in the
speci fi cat i 0i§073] dAsbaivershid mvemioh wslass tb obrhpainds &hidh bl Ell@syone such
carrier. [0%22%?"Treati ng" or "treatpment” of a disease includes: (1)
preventing tIEepRagsm payticular, lukeeyie adhesion raedigied-afleast IRPEERE of the di sease

not to devel k MBI t : fs‘@ﬂh : I sposed to 20 the
di sease but jgfggsn%ﬁggg et g&h&?i%ﬁe@%ﬁiﬁgg ay %@h}%{%ﬁ%ﬁo ﬁl"?he di sease, (2)
inhi B ting thsheidsedsibe followmg terms adll firgbodefineduci ng t he devel opment of the
di sease or ‘its clinical synptons, or (3) relieving the disease, i.e.,
causing regression of the disease or its clinical synptons. 25 [0083] A

"t her apeut i da¢fintiemkf ecti ve anmount” means the anount of a conpound that,

when adm nistered to a mammal for treating a disease, is sufficient to
effect such treatnment for the disease. The "therapeutically effective

anmount”  w lmﬂmwﬂ%ﬁ?@&‘éﬁﬁ%ﬁ?& &Qﬁoéﬁ%l% ’“SE‘{;%%%E?g%_tﬁﬂd its severity

and the age, 30 wel etc., of t to 16 23 November
200610 WO 03/208 oRiss IReF (HgS0AhihgSgive 84| " Phar naceutically acceptable salt"”
refers to pharmaceutically
[0075] As used herein, "lower alkyl" refers to monovalent atkyl groups having
from 1 to 5 carbon atoms including siraight and branched chain alkyl groups.
This term is exemplified by groups such as methyl, ethyl, iso-propyl, #-propyl,
15 n-butyl, iso-butyl, sec-butyl, t-butyl, n-pentyl and the like.

[0076] The term “lower alkylene" refers to divalent alkylene groups of from 1

to 4 carbon atoms including straight and branched chain alkylene groups. This

term is exemplified by groups such as methylene, ethylene, n-propylens, iso-
20 - propylene (-CH,CH(CH,)- and -'CH(CH3)CH2~) and the Like.

[0077] The term "lower alkenyl" refers to an alkenyl group preferably having
from 2 to 6 carbon atorns aﬁd having at least 1 .site and preferably only 1 site
of alkenyl unsaturation (i.e., >C=C<). This term is exemplified by groups

25 such as allyl, ethenyl, propenyl, butenyl, and the like. -

[0078] The term "lower alkynyl” refers to an alkynyl group preferably having
from 2 to 6 carbon atoms and having af least 1 site and preferably only 1 site
_ - of alkynyl unsaturation (i.e., -C=C-). This term is exemplified by group$ such
30 as acetyl (-C=CH), propargyl (-CH,-C=CH), 3-butynyl
| (CH,CH,C=CH,) and the like, )
o 15 -




acceptabl e salts of a conpound of Forrmula | which salts are derived froma
variety of organic and inorganic counter ions well known in the art and

i ncl ude, by way of exanple only, sodium potassium cal ci2dNoveRmB&aesIeMm 5
amroni (kﬁgk@ﬁlkylannnniunl and the |ike; and “henpk?ﬁr&ﬁkﬁﬁ“|e cont ai ns
a basic functionality, salts of organic or inorganic acias, such as
hydr ochl ori de, hydrobrom de, tartrate, nesylate, acetate, mal eate, oxal ate
and the like. 10 [0085] Integrins are a large fanm |y of honol ogous
transnmenbrane |linker proteins that are the principal receptors on aninma

cells for bipRreOTIRSL, » r 4 t ] in c col | agen,
- fibronectin, maézgp}‘amégrrﬁ %Wéfﬁgagélwe%r%ﬁr%@ c&%ﬁéaﬁé{?gr&gﬁ%ﬁégg’ﬁri sed of an a
chain and a ¢Grbdvaitems Favingatsigle dyvkindng idélfidiag, dptway i egiiple, het er odi mers, nade
from9 different a subuni a 15.14 different O subunits, have been
i dentifi ed. Eﬁﬁ@Pf‘%’P’ﬁFV&%ﬁﬂﬁé@gPng%?Yé@e%y- the class of heterodiner,
enzyne-|inked cell-surface receptors that contain the a 4 subunit paired

wi th any of @Bg 0 subunits. VLA-4 is anexanple of ana4 integrin; and is a
het erodi ner Al Brederm r @Boylengpyelastkdl! rafersiio the stoypoonsistingef@ to  as a4 01

integrin. 20 pan. [ ] nds_of this invention
can be preparoe ro%lggﬁﬁ%ﬁmé@hﬁéégﬁe?}?g%?tﬁg%% rals using the
met hods and ¢xempbied mametbyledeoyddpropyl (-08,-ceolapmpyds bel ow. These net hods and

procedures outl.ine specific reaction 25 protocols for preparing
N-[2-N , N - dT-8 F%Fiﬁ%ﬁ‘a’y;@‘ﬁ‘ﬁﬁ%@?m f onyl phenyl - yrinidin-4-yl ]

p- car bonyl oxy- phenyl al ani ne conpounds. Conpounds within the scope not
exenplified in these exanples and nmethods are readily prepared by
appridpri at e [Q08H " Fhasmpesytionily geasptabla garnan’ endany ascamidr ¢t iseefulinher

- commer ci al | yyea¥ah b 3R a @l L&mﬂ%@fﬁ\éﬂ filal istggx?eraﬁfyt s'afe?r?onltgxi% gadYovenber 2006
neither biologically nor otherwise undesirable, and includes a carrier that is

acceptable for veterinary use as well as human pharmaceutical use. "A

pharmaceutically acceptable carrier" as used in the specification and claims

15 includes both one and more than one such carrier.

[0082] "Treating" or "freatment“ of a disease includes:
(1) preventing the disease, i.e., causing the clinical symptors of the
disease not to develop in 2 mammal that may be exposed to or predisposed to
20 . thle disease but does not yet experience or display symptoms of the disease,
| (2) inhibiting the disease, i.e., arresting or reducing the development of
the disease or its clinical symptoms, or
(3) relieving the disease, i.e., causing regression of the disease or its
clinical symptoms.
25
[0083] A “therapeutically effective amount" means the amount of a compound
that, when administered to a mammal for ireating a disease, is sufficient to
effect such treatment for the disease. The “therépeutically effective amount"
~will vary depending on the compound, the disease and its severity and the age,
30 weight, etc., of the mammal to be treated. . o
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WO 03/ 099809 PCT/ US03/ 16804 [0087] O her procedures and reaction conditions
for preparing the conpounds of this invention are described in the
exanples set forth below Additionally, other procedure3iNveRb&R806 NY
compou | in certain aspects of this inventi i sclosed in
US Pa §3?&§§§92,372,'issued Decenber 10, 2002; 5t gTﬁé@gﬁggure of which
is incorporated herein by reference inits entirety. Pharnaceuti cal
Formul ati ons [0088] Wen enpl oyed as pharmaceuticals, the conpounds of this
invention are usually admnistered in the form of pharnmaceuti cal

conposi tion hese 10 .cC ositions. can be adm nistered by a variety of
routes incl ﬂ’&?ﬁgq’@%‘?’f’f’%@{@ cf’ep&?bi%%e’fe%ﬂ(’p ?@ﬁ@b’us, i ntravenous,

i nt ranuscul aécgptmésdlﬁbf@&aﬁﬁﬂdeMﬁMaqwmﬁd 28 derivie@ fisff2Ct i ve by both
injectable and oral delivery. Such conpositions are prepared in a manner
wel | known Vaeihef osenmichng inprganig cogpter iopgiveltlowpniistheart apdast one acti ve
conpound. 1 ol i Sx it i : | u eutical
corrpositiongm%ﬁgggﬁ a}%ﬁgﬁj\:{@g{s&? E%lﬂ!lg’ F%fgﬁ{“hga}?@'ﬁ?’re}ﬁ{‘, %%g’ or nore of the
conpbunds ofmiEonimm, tetrhalkdmomeniams andli th Kick; wid whephizrmeleakt i cal | y accept abl e
carriers. |In_neki it he .composi.fiagns aof this i.nvention, the active

i ngr edi ent F@%ﬁ&%ﬁy%mcgg@%,f#sgﬁo%uggﬁnﬁggﬂ??01 =F‘ﬂ‘3£ﬁ by an exci pi ent
or encl osedhydrédhlorids Usrodro@ds, tetratith@laRodbetaRembiBatt NBakRrag of a capsul e,
sachet, paper or other container. The excipient enployed is typically an
exci pi ent stedi®l e for administration to human subj ects or other mammal s.
When the excipient serves as a diluent, it can be a solid, sem-solid, or
liquid material, which acts as a vehicle, carrier or nedium?25 for the
actlve i ngr 88 Integriinese a latpe familp offidmoloppucitamsinembrand tiskef or m of t abl et s,
pills, powders, | ozen%hes, . sachets, cachets l i xirs, suspensions,

emul si ons, PEEMSHHGALE Wﬁ}?@,m‘é{e@m%@‘?ﬁ?e PRGOSty o | i quid medi um,

oi ntments  g@REMubE Hitrixf RteRX 308 ﬁ’coﬂﬁ%eﬁ,(ﬁb}&%tm[ afela@iin ahet e active
conpound, soft and hard gelatin capsul es, su8p05|tor|es, sterile

i nj ect abl e WisEHRY 45¢ beteradigness agmiprised af@n pshdia ibowite ko date,
‘ twenty different integrin heterodimers, made from 9 different o subunits and

15 - 14 different B subunits, have been identified. The term " o, integrins” refers to
the class of heterodimer, enzyme-linked celi-surface receptors that contain the
0., subumit paired with any of the B subunits. VLA~4 is an example of an o,
integrin, and is a heterodimer of the u, and B, subunits, and is also referred to
as o, 3, integrin.
20 .
Compound Preparation ‘
[0086] The compounds of this invention can be prepared from readily
available starting materials uéing the methods and procedures set forth in the
~ examples below. These methods and procédures outline specific reaction
25 protocols for preparing N-[2-N',N'-diethylamino-5-aminosulfonylphenyl-
yrimidin-4-y1}-p-carbomyloxy-phenylalanine compounds. Compounds within
the scope not exemplified in these examples and methods are readily prepared
by appropriate substitution of starting materials which are either commercially
. available or well known in the art. |
30
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18 23 Novenber 2006 WD 03/099809 PCT/ US03/ 16804 [0090] In preparing a
formulation, it may be necessary to mll the active conpound to provide
the appropriate particle size prior to conbining wth thesNyB8ber 2006

i ngredi gnt the active conpound is substantially | , it
or di narlﬁz:ay(ﬁ{o?sgbé% lled to a particle size of |less than PESW#Z‘?%’? If the
active 5 conpound is substantially water soluble, the particle size is
normal |y adjusted by mlling to provide a substantially uniform
distribution in the fornulation, e.g., about 40 nesh. [0091] Sonme exanpl es

of suitable hplents inclu | act ose...dextrose.. 1Q sucros sorbitol,
manni t ol , st[gmgjétéferé’ﬁo e&; %scag@feaglé &P %P%Egrﬁg%agng eé’f)]ﬁlg? , tragacanth,
gel atin, caldfihidnnSirtiot ateriesdtibed DGHYShmblek Bt fa Yeldvd SRdditionally,

pol yvi nyl pyrrol i done, cellul ose, water, %ﬁ{_up, ~and rretgl%/l. cellul ose. The

f or nul ationé’ﬂ%?éﬂroﬁﬂdeF?Sif@FﬁFﬂaynng?Hﬁqsqs BrinCaam gsragfe @Sjsuc_h as talc,
magnesi um Stﬁ%ﬁ&@a@ﬁﬁﬁo@dﬂﬁfﬂl.P%ﬁt?ﬁ,m,tstm,@&u@cgﬁﬁﬁeﬁibezem;‘béﬁzfy' ng and 15
suspendi ng agents; preserving agents such 'as nethyl- and propyl hydroxy-
benzéat es; dhediscdosirepladahtis ncernoratell heroiniby gefangaeetin its Thteetyonposi t i ons of the
I nvention can be fornulated so as to provide quick, sustained or del ayed
rel ease of the active ingredient after admnistration to the patient by
enpl oyi ng |Phoeedeities] Hopaumtiéne t he art. 20 [0092] The conpositions are
preferably fornmulated ip a, unit dosage form each dosage containing from
about 5 to é@@é “%@e egloypdashaanpaputigals jhs pompounds of fibigyertion ngy, of t he
active ingredi g8piny 258EnikiElkln MRk P8 dRE0E thesdhysical ly

di screte units su}ytaaa e aggannt?{t a%%ggsaggsegﬁ%?c%ﬁd%ﬁfogsubfhg%ts and 25 ot her
mamtél s, eachmpesitions ot txi admigstarep bedetriztsmifmadesfuelnding yrahfrectadt i ve materi al
cal cul at ed roduce, the desired therapeutic effect . in_association wth
2 Ul table TERRRELGEPRIReaRor kR TBBE s Sl bty ShBBna | s

ef fective ovempdititng gredoBaie by do@enjaitebld sad oral delivery. Such

compositions are prepared in a manner well known in the pharmaceutical art

hat)

and comprise at least one active compound.
15
[0089] This invention also includes pharmaceutical compositions which
contain, as the active ingredient, one or more of the compounds of Formula I
above associated with pharmaceutically acceptable carriers. In making the
compositions of this invention, the active ingredient is usually mixed with an
20 excipient, diluted by an excipient or enclosed within such a carrier which can
bél in the form of a capsule, sachet, paper or other container. The excipient
employed is typically an excipient suitable for admimsﬁaﬁoﬁ to human
subjects or other mammals. When the excipient serves as a diluent, it can be a
solid, semi-solid, or liquid material, which acts as a vehicle, éarrier or medium-
25 | for the active ingredient. Thus, the compositions can be in the form of tablets,
pills, powders, lozenges, sachets, cachets, elixirs; suspensions, emulsions,
soluﬁéns, syrups, aerosols (as a solid or in a liguid medium), ointments
containing, for example, up to 10% by weight of the active compound, soft
- and hard gelatin capsules, suppositories, sterile inj‘ectable solutions, and sterile

30 packaged powders.
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generally adm nistered in a pharmaceutically effective anount. It, will be
30 understood, however, that the amount of the conpound actually

adm nistered wll be determ' ned by a physician, in the |23 hdvembert 2006

rel evang, ¢ ances, 19 --------------- - er 2006 WO
03/ 0998@@@@%@03/ 16804 |ncI uding the condition to be f‘%i’?gﬂg t he chosen
route of adm nistration, the actual conpound adm ni stered, the age,

wei ght, and response of the individual patient, the severity of the
patient's synptons, and the like. 5 [0094] For preparing solid conpositions

such as tabl he princi pal .act.jyv e mxdvmtha

har mceut | AL R PP KRRt AL AL Ly ve ARy B il B Rt Compos 1 on

cont ai ni ng @oﬁp@m&aeﬁwﬁieﬂm@@pfopnmpmcleeﬁepﬂdﬁdo edmbihigg PR RNt | nvention.
VWhen referri ng to theseﬁgﬂlef ornul ation, conposj tjons as honbgeneous, it is

meant t hat sdieats; Agiveartiuneompound isquipariabymelaiet t hr oughout the

conmposi tion 34y, { hid %ﬂ%ﬂﬁziet ERANE 200 Gad s Lvided into equally
effective ur??t GIé-lgsa.sge ? sucﬁg as E@%?IQE éﬁf hbgiqcapsul es. This
soli d pref omnmpamdamsubstautkaﬁmmtebmhﬂaldéhbpmimemﬂlsnomﬂag@usftw ms of the type

descri bed above,cont ai ni from .for.exa .0, ut 500 ng of the
active i ngrz’&“&H{ngé? P’i"ﬁ%‘eglﬁ‘éb& %alllfy net %&%E%on[lagggfnﬁlﬁ%ofl’abl ets or pills
of the presem, sbona0imeh my be coated or otherwi se conpounded to provide
a dosage form affording the advantage of prolonged action. For exanple,
the tablet or pill can conprise an inner dosage and an outer dosage
conponent, ifiR1) 8bhe txAG 1&9;&1&351@%)&1 Eﬁkﬁi‘chﬁ@1a%ﬂ,¥@|daeﬁ)s@ver the 20 former.
The two conponents can be separated by an enteric | ayer ‘which serves to
resildt di si mumopeatartolimeanntiel, ataIdTmcgummdmp,@ahumpﬁmaphatenaigmaiesrponent to
pass intact into gaum.or to ed.dn release. A variety of
materials c 48595 Bs%e&aq’f] célﬁ%ﬂ %ﬁﬁ%aﬂ}l?re"fp’%@?_(%*’%@ﬁé%ati ngs, such materials
i ncl uding apawiagrpyﬁﬁhmb,wmﬂm,xaﬁexdﬁyramdnmmyreﬂumﬁe. Akymeric acids wth

formulations can additionally include: lubricating agents such as tale,

- magnesium stearate, and mineral oil; wetting agents; emulsifying and
15 suspending agents; preserving agents such as methyl- and propythydroxy-
benzoates; sweetening agents; and flavoring agents. The compositions of the
invention can be formulated so as to provide quick, sustained or delayed
release of the active ingredient after administration to the patient by employing
procedures known in the art.
20
[(1092] The compositions are preferably formulated in a unit dosage form, each
dosage containing from about 5 to ab'out 100 mg, more usually about 10 to
- about 30 mg, of the active ingredient. The term "unit dosage forms" refers to
physically discrete units suitable as unitary dosages for human subjects and
25 other mammals, each unit containing a predetermined quantity of active
material calculated to produce the desired therapentic effect, in association
with a suitable pharmaceutical excipient.
f0093] The active compound is effective over a wide dosage range and is
generally administered in a pharmaceutically effective amount. If, will be -
30 -understood, hoWever, that the amount of the compound actﬁally administered

 will be determined by a physician, in the light of the relevant circumstances,
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25 such materials as shellac, cetyl alcohol, and cellul ose acetate. [0096]
The liquid forns in which the novel conpositions of the present invention
may be incorporated for admnistration orally or by injeCBiNovemb&l 2006 |
aqueous l.Qns suitably flavored syrups, agueous Qr..Qi pensi ons, an
38 fIavgéﬁ%M%ﬁ§$sions mﬁt% edi ble oils such as cotto%gggﬁ&%éﬁﬁ sesane oil,
coconut oil, or peanut oil, as well as elixirs and sim | ar pharnaceuti cal
vehi cl es. 20 23 Novenber 2006 WO 03/099809 PCT/ US03/ 16804 [0097]
Compositions for inhalation or insufflation include solutions and

suspensi ons At | t -Or .organi ¢ sol vents, or
m Xt ures thel#lg%@?ggﬁg&g%ﬁvdﬁggéé %ﬁ%‘fﬁ?’&ﬁ%ﬁgmu W%ﬁ%%%i%{%i ons may contain
5 suitabl e plarhmopotndcalliyistaedaht sde] weights arpl regpofiscas thddsdividingd supr a.
Preferably the conpositiopns are adm nister the oral or nasal
respiratory R?‘E?né’ tﬁ% cve %82{1]168%1%%93}3“@%13?{ ?J.t}%ef:orrposi tions in preferably
pharmaceutically acceptable solvents may be nebulized by use of inert

gases. Nebulized solutjons may be breathed directly fromthe nebulizing
devi ée or t HA09H) Frepreparing sefidcewipositionssutheasdaieis Hegrinoipal abéice masks tent, or

Intermttent Ltive. pressure breathing. hi.ne. ution, suspension, or
powder Com&gﬁ?ﬁ%rﬁésm%@wﬁ a %?ﬂ“ﬁ?%‘ﬁ%aﬁg’agplg‘!%é‘f E’F'Qﬁlsé?%ral ly or nasally,
from devi ceprsftuinaiatide lconpdsition Renthidtngal ldtdo@hebis Bit@PPF0pr i at e manner. 15

[ 0098] The foll ow n% formul ation exanples illustrate the pharnmaceuti cal
conposi t i onSOBPOYINOT HiePesait Mvienion: | When reisrmg tethesnprefampation. 1 [ 0099] Har d

gel atin capeyhesscHebahddhindols if i9ldeaWinnd eRotRIhGisyt & € 20 prepar ed:
Quantity Ingngi ilent Ong/dcég?)sul é)l g\ctive Iengreg]ill%nt 30.0 25 Starch 305.0
10 dispersed evenly throughout the composition so that the composition may be

readily subdivided into equally effective unit dosage forms such as tablets,
pills and capsules. This solid preformulation is then subdivided into unit
dosage forms of the type described above containing from, for example, 0.1 to
about 500 mg of the active ingredient of the present invention.

15 i
[0093] The tablets or pills of the present invention may be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the

20 former. The two components can be separated by an enteric layer which
sérves to resist disintegration in the stomach and permit the inner component
to pass intact into the duodenum or to be delayed in release. A variety of
materials can be used for such entéﬁc layers or coatings, such materials
including a number of polymeric acids and mixtures of polymeric acids with

25 such materials as shellac, cetyl alcohol, and cellulose acetate.

[0096] The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include
_ aqueous solutions suitably flavored syrups, aqueous or oil suspensions, and
30 -flavored emulsions with cdi_ble oils siich as cottonseed oil, sesame oil, coconut

oil, or peanut oil, as well as elixirs and similar pharmaceutical vehicles.

20




Magnesi um stearate 5.0 [00100] The above ingredients are mxed and filled
into hard gelatin capsules 30 in 340 ng quantities. 21 23 Novenber 2006
WO 03/ 099809 PCT/ US03/ 16804 Fornul ati on Exanpl e 2 [ 0010123 Novahbe20b®r mul a

is prep 0%9/0%%9”9 the ingredients below. Quantity %@8’”3'1’3'“%% g{gglhl etl 5

Active I'ngredient 25.0 Cellulose, mcrocrystalline

silicon dioxide 10.0 Stearic acid 5.0 10 The conponents are bl ended and
conpressed to formtablets, each weighing 240 ng. Fornul ati on Exanple 3 15
[ 00102] A dry powder inhaler fornulation is prepared containing the
foll owi ng conponents: Ingredient Weight % 20 Active Ingredient 5 Lactose
95 The active mxture is mxed with the |lactose and the m xture is added

25 to a dry [pewl€ompdsiaddsTer inlkMtion BERsufBgtichIndNeieatieons?2A@6 WO 03/ 099809

PCT/ US03/ 16804 . | )
suspensions in pharmaceutically acceptable, agueous or organic solvents, or

mixtures thereof, and powders. The liquid or solid compositions may contain
5 suitable pharmaceutically acceptable excipients as described supra. Preferably

the compositions are administered by the oral or nasal respiratory route for
local or systemic effect. Compositions in preferably pharmaceutically
acceptable solvents may be nebulized by use of inert gases. Nebulized
solutions may be breathed directly from the nebulizing device or the

10 nebulizing device may be attached to a face masks tent, or intermittent positive
pressure breathing machine. Solution, suspension, ot powder compbsitions
may be administered, preferably orally or nasally, from devices which deliver

the formulation in an appropriate manner.

15 [0098] The following formulation examples illustrate the pharmaceutical

compositions of the present invention.

[0099] Hard gelatin capsules containing the following ingredients are
20 prepared: '
: Quantity
Ingredient (mg/capsule)
- Active Ingredient | 30.0
25 Starch 305.0
Magnesium stearate 5.0

[00100] The above ingredients are mixed and filled into hard gelatin
capsules '

30 in 340 mg quantities.
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Formul ati on Exanple A [00103] Tablets, each containing 30 ng of active
ingredient, are prepared as follows: 5 Quantity T din (m/ ahl Active
Ingredient 30.0 ng Starch 45.0 ng 10 M crocrystalline celiNdvesberI908 Ny
Pol yvi nyl i done (as 10%solution in water) 4.0 i ym
car box;er(rlg%@ 99459t arch 4.5 ng Magnesium stearate 0.5 r?gg’féﬁ%g;f"g 1.0 ny

Total 120 ng [00104] The active ingredient, starch and cellul ose are passed
through a 20 No. 20 nesh U S. sieve and m xed thoroughly. The sol ution of
pol yvinyl - pyrrolidone is mxed with the resultant powders, which are then

passed through a 16 nesh U. ﬁ si eyve._The granul es so produced are dried at
50 to 60C and passed throug =3 sieve. The sodium

car boxymet h)zdmmgt ar chy (ARG RRSIULB St RA@lme R ideloabis bAGHYI OUS| y passed
through a No. 30 nesh 25 U.S. sieve, are then added to the granul es which,
after mxing, are conpressed on a tablet nacQiamitt o yield tablets each

wei ghi ng 120 ny. Ingmdient at i on Exanpl e [ 00105] (mGftebld)es, each contai ni ng 40
ng of nedi canent are made as 30 follows: Quantity Ingredient (m capsule)
35 Active |ngredietive Idgtedlenty Starch 109.0 ng IMsgnesi um stearate 1.one

Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0
10 :
The components are blended and compressed to form tablets, each
weighing 240 mg. '
Formulation Example 3
15 {00102] A dry powder inhaler formulation is prepared containing the
following components:
Ingredient Weight %
20 - Active Ingredient 5
' Lactose 95
The active mixture is mixed with the lactose and the mixture is added
25 to a dry powder inhaling appliance.

2




Total 150.0 ng 23 23 Novenber 2006 WD 03/099809 PCT/ US03/ 16804 [00106]
The active ingredient, starch, and magnesi um stearate are bl ended, passed
through a No. 20 nesh U S. sieve, and filled into hard gebalgvBmBa@psoses in
150 ny lokde€S. 5 Formul ati on Exanple 6 [00107] S i ies, each

cont ai nﬁﬁg%%gdr?g of active ingredient are nade as ngP@]gv\@lg@é In din Anoun
Active Ingredient 25 ng Saturated fatty acid glycerides 2,000 ng 15

[ 00108] The active ingredient is passed through a No. 60 nesh U. S. sieve
and suspended in the saturated fatty acid glycerides previously nelted
.using the mninm heat necessar 1aﬁ1§£‘%x£f;3ﬁéwe is then poured into a
suppository nold of nomnal 20§ capacrty and all owed to cool. 20

For mul at i on [@X@8D! e 7TEHHAS @Rh cOiaipeipA0ans of Ravdingedita a#bng 50 ny of

medi canent per 5.0 nl dose are made as follows: 25 Ingredi ent Amount
Active | ngr &gpered 2sBU9Wsy  Xant han gum 4.0 mg  Sodi um car boxynet hyl
cellulose (11% 30 Mcrocrystalline cellulose (89% 50.0 ng Sucrose 1.75 g

Sodi ym benzoate 10.0 ng Flavor and Color g.v. Quantity
Ingredient {mg/tablef)
Active Ingredient 30.0 mg
Starch 45.0mg
10 Microcrystalline cellulose 35.0mg
Polyvinylipyrrolidone
(as 10% solution in water) 4.0mg
Sodium carboxymethyl starch 4.5mg
Magnesium stearate 0.5mg
15 Talc 10mg
Total 120 mg
[00104) The active ingredient, starch and cellulose are passed through a
20 No. 20 mesh U.S. sieve and mixed thoroughly. The solution of polyvinyl-
pyrrolidone is mixed with the resultant powders, which are then passed
through a 16 mesh U.S. sieve. The granules so produced are dried at 50° to
60°C and passed through a 16 mesh U.S. sieve. The sodium carboxymethyl
starch, magnesium stearate, and talc, previously passed through a No. 30 mesh
25 U.S. sieve, are then added to the granules which, after mixing, are compressed
on a tablet machine to yield tablets each weighing 120 mg.
[00105] Capsules, each containing 40 mg of medicament are made as
30 follows:
- o Quantity
Ingredient {mg/capsule)
35 Active Ingredient 40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0mg

Total - 150.0mg
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Purified water to 5.0 ml 35 [00110] The nedi canent, sucrose and xant han
gum are bl ended, passed 24 23 Novenber 2006 WD 03/099809 PCT/ US03/ 16804
through a No. 10 nesh U S. sieve, and then nixed with a psebvenibdrzoomde
solutio m crocrystalline cellul ose and sodiu t hyl

cel | ul oglg%llo%gg'\%at er. The sodi um benzoate, flavor, ang)cgg{sgs%gdgg di | uted
with some of the water and added with stirring. Sufficient water is then
added to produce the 5 required volune. Fornulation Exanple S Quantity

| ngredi ent Ongj capsule) 10 Active Ingredient 15.0 ng Starch 407.0 ny
Magnesi um st o T O my [00111] .Th ctive

i ngredi ent, @g@ﬁ&a%g%n%ﬁ%tﬂ%’%ﬁeaﬁgpgn* e ?aé%?j ,bleng $sed through a
No. 20 nesh his&d thioegtes Narkd heshllESl sieve,anb allel gl 1akd gelampapuRs i n 425 ng
guantities. églsgor nmul at i on Exanple -2 [00112] An intravenous fornul ation
maybe prepar DEPAYRS- I ngredient Quantity 25 Active |Ingredient 250.
mg |sotonic saline 1000 M Formnul ati on Exanple 10

5. Formulation Fxamole 6

[00107] Suppositories, each containing 25 mg of active ingredient are made

as follows:
10 Ingredient Amount
Active Ingredient 25 mg
Saturated fatty acid glycerides 2,000 mg
15
[00108] The active ingredient is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatfy acid glycerides previously melted using the
minimum heat necessary. The mixture is then poured into a suppository mold
of nominal 2.0 g capacity and allowed to cool.
20 '
_ Formulation Example 7
[00109] Suspensions, each containing 50 mg of medicament per 5.0 ml dose
are made as follows: '
25 _ Ingredient Amount
Active Ingredient | - 50.0mg
Xanthan gum 4.0mg
: Sodium carboxymethyl cellulose (11%)
30 . Microcrystalline cellulose (89%) 50.0 mg
Sucrose 175 g
Sodium benzoate 10.0 mg
Flavor and Color - Q.
K Purified water to . 5.0ml
35

[00110] Thp medicament, sucrose and xarithan gum are blended, passed




30 [00113] A topical formulation may be prepared as follows: In dient
Quantity Active ingredient 1-10 g 35 Enulsifying Wax 30g Liquid Paraffin
20 g Wiite Soft Paraffin to 100 g 25 23 Novenber 2006 2@Nd¥34H689908

PCTI USO 00114] The white soft paraffin is he Ll nmolten. The
l'iquid g‘/é’:"g@%%g[ and enul sifyi ng wax are incorporat ezptcgﬂlgwﬁﬁlhdr“r ed until

di ssol ved. The active ingredient is added and stirring is continued until
di spersed. The mixture is then cooled until solid. 5 [00115] Another
preferred formul ati on enployed in the nethods of the present invention

enpl oys tra del i veryc<devic "patches”). Such _transdermal patches
may be used.n';FI(;$ﬁ roi\ff)dgd %%S%tq%‘usgegg’ a%?ﬂ%f:%g'g Wlﬁh%ﬁgwo?srwlﬂgﬁieon of the
conpounds  ofsotutien pfmsﬁ}ictrod:rpmﬂdﬁﬁd d&lhl.ﬂbﬁb @d@édim?lcaﬁo@myﬂh ; l{Sellulb@e T][le
construction and use of. transder patches for the delivery o

phar maceut i dﬁwvag?aeﬁw@%WO%g%wrmdP@@r gp filluteghwith someofthey 5 pat ent
5,023, 252, I+eadiad dated wisiitRISuriiabAivic: RAALARIA] G rbikod @E or ence.  Such

pat ches maybe constructed for continuous, pulsatile; or on demand delivery
of pPhar macéequiedroliment s. 15 [00116] Director indirect placenment

t echni ques maybe used when it is desirable or necessary to introduce the
phar maceuti cal conposition to the brain. Drect techniques usually involve
pl acement of a drug delivery Eatutian Exinnfl@8t he host's ventricul ar system
to bypass-the blood-brain barrier. One such 20 inpl.antable delivery system
used for the transgport of biological factors to s BEUY ¢ anat oni cal
regilt())ns of the bozlgg[%ﬂﬁescri bed in U S Patent 5! :

Active Ingredient 15.0 mg

Starch 407.0 mg

Magnesium stearate 30mg
15 Total 425.0 mg

[00111] The active ingredient, starch, and magnesium stearate are blended,
passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules

in 425 mg quantities.
20
[00112] An intravenous formulation may be prepared as follows:
25 | .
Active Ingredient 250.0 mg
Isotonic saline , 1000 ml
Formulation Example 10
30 [00113] A topical formulation may be prepared as follows:
Tneredi | _ | Quanti
o  Active Ingredient | 1-10g
35 Emulsifying Wax 30g
' Liquid Paraffin . K ' 20g

White Soft Paraffin S _ 0100 g

25




which is herein incorporated by reference. [00117] Indirect techniques,

whi ch are generally preferred, usually involve 25 fornulating the
conpositions to provide for drug latentiation by the congecse@Ber®D06
hydr ophjl.i gs into lipid-soluble drugs. Latenti at i eneral ly

achi ev%btoﬁlp%g(gh bl ocki ng of the hydroxy, carbonyl, ?E?@%@”?F""gnd primry
am ne groups present on the drug to render the drug nore lipid soluble and
anenabl e to transportati on across the blood-brain barrier. Alternatively,
30 the delivery of hydrophilic drugs may be enhanced by intra-arteri al

i nfusion of I QN ich can,transi.ent en the

bl ood- br ai n [%@;gfgw%e %%l I}i%a\l/tgnnﬁsehrea 50 ety US03/ 16804 TTY
[00118] The andempokifsg ohx b ligofporaesdiang Birrddninki dissolvad Vv Thgactipelhesi on of

-l eukocytes to epdothelial cel]s nediated at |least in part by a 4 integrin8,
5 pref er abl JyREUEGAEH 28 We@awamnﬂwnﬁmﬁéiuﬁ@weﬁe@ Thewaighursis| preferably
VLA-4. Accehlicogley undiR§iiconpounds of this invention can be used in the
“treatnent of nmanmalian di seases nediated at least in part by a 4
intedrins, preferably VLA- 4, or |eucocyte adhesion. Such di seases include

i nfl ammat or [ ' a| .an patients such.a hma, Al zheiner's

di sease, at ?:%@gsiﬁ%rg@%’i@?ﬂ?% g%f re%‘tkfyg‘%moﬁz%lﬁlgfhgés?' ‘tl udi ng acute
juvenil e onggaiserdinplaidsemploys ithsdoral Qdliveldekes(isubass).(Suek! udi ng ul cerative
colitis and Crohn's di sease), nultiple sclerosis, rheumatoid arthritis,
tissue tr an?ﬁ?@ﬁ‘ﬂ%ﬁ PYFhes ManHF useh R BIeVide pepitinpeusion gisequénuadfcephal i ti s,

stroke, andnghdisi ofRE &RiRlmdsof ?e,sentﬁigﬂﬁ'ﬁciﬁ[ih ontfcBibd Eﬂjl-%l]l]]& at opi ¢

dermatitis, psoriasis, ocardial I'schema and acute eukocyt e- medi at ed
| undOi nj ur y Toeednstiectioh and vsiof ansdermelipatahenfuibe delrapy ofat ory  di stress

syndrone. | L u m ni.st.ered fo th lian patient wll
vary depengﬁ%é%egggﬁﬁﬁeﬁlgé’e@ °ﬁ”6“§§%ﬁaﬁﬁ %&'%rpose of the
admi ni st r at 5003,252% GsssedJonabl, poHIphettiaXicorpotatdd B dRkncd. Buckt at e of the

patient, the manner o ; , )
patches may be constructed for continuous, pulsatile, or on demand delivery of

pharmacentical agents.

15

' [00116] Direct or indirect placement techniques may be used when it is

desirable or necessary to introdice the pharmaceutical composition to the
brain. Direct techniques usually involve placement of a drug delivery catheter
into the host's ventricular system to bypass the blood-brain barrier. One such

20 implantable delivery system used for the transport of biological factors to
sﬁeciﬁc anatomical regions of the body is described in U.S. Patent 5,011,472

which is herein incorporated by reference.

o 100117] Indirect techniques, which are geﬁerally preferred, usually invoive
25 formulating the compositions to provide for drug latentiation by the
conversion of hydrophilic drugs into lipid-soluble drugs, Latentiation is
generally achieved through blocking of the hydroxy, carbonyl, sulfate, and
primary amine groups present on the drug to render the drag more lipid soluble
and amenable to transportation across the blood-brain barrier. Alternatively,
30 -~ the delivery of hydrophilic drugs may be enhanced by intra-arterial infusion of

- hypettonic solutions which can transiently open the blood-brain barrier.
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adm nistration, and the like. In therapeutic applications, conpositions are
adm nistered to a patient already suffering froma di sease in an anount
sufficient to cure or at least partially arrest the synpbenwmvehbdr?eogli sease
and its jcations. An anount adequate to acconplj js is defined as
25 "the?%%%@?#@%lly effective dose." Amounts effectiJ§§ﬂ5$D#%Fs use w ||
depend on the disease condition being treated as well as by the judgnent
of the attending «clinician depending upon factors such as the severity of
the inflammation, the age, weight and general condition of the patient,
and the like. 30 [00120] The conpositions admnistered to a patient are in
the formof pharnaceutical conpositions described above. These
conposi ti ondJithy be 27 23 Novenber 2006 WO 03/099809 PCT/ US03/ 16804
sterilized bﬁ conventional sterilization techniques, or may be sterile

filtered. ¥ glﬂas'ﬁletcpfﬁﬁo%ﬁ%% Inysptian BB fmyvp adsiorafed for use as is,
or | yophi | I 2glocvitd16 Pkl eﬁ@ﬂe@& ekt @%g?%h@%ip?e%ﬁgé,ned wWith a sterile

aqueous carrier ‘prior to admnistration. conmpound
pr epdr at i ongrafsrpbly MIIA+4\byl domipetitive biddivaan o integeing preforable Vpred.erably from 5

to 9 and nos referghly from7.t0. 8 .1t will ke ynderstood that use of
certain of r‘aﬁfgg%g gﬁ\eﬁémg‘??ﬂmwgh{sé?ve@é%qagpg?“gb‘?H’@lﬁﬁﬂﬂeil rs will result
in the for magdnpialiah dpbREIMERE ﬁ@éasﬁiﬁbﬁﬁby&%%%ﬁﬁs,ﬁﬁferéﬁl'ﬁ'ﬁ/ﬁﬂem' c dosage of
t he conpounds of the present invention 10 will vary according to, for

exanpl e, thé ?fd?‘f@&ﬂ!ﬂgf?heﬁi% Fush digrisehinglnde inflapmptert disqasssimde, t he manner of
dm ni st ti : : RN f th ti t,
adni ni st at iphiish Bﬁ%&gﬂm%%@%mgﬁ@gm@é@gseFﬁﬁ’é}ggcie&o%& of the patien

and the judgnent rescri I'cian. For exanple, for
i nt A8venous AdBfidamsttiaadipletes (nblediuig senteyuvénikeypset diabgtedhe i n t he range of

about 20 ,ug to about 500. er. ki | ogram body wej ght,, preferably about 15
100 /, cg to%ﬁﬁ?&?%%o]v% 1%%‘£Wf’]1ug'é‘gﬁﬁf’%g1wa%§ M@ro%m&a%sé, dosage ranges
for i ntranandtplesieredis tHeainhiofd Mﬁgﬁﬁ@é%ﬁ%laﬁﬂﬁéﬁ, tdndr P9 to 1 ng per

ki | ogram bogé wei ght. Effective doses can be extrapolated from
dose- r espon&Eas@Fducningiis, eephrlibsnsitoke andiothep peremilifpmandel test syst ens.

nephritis, retinitis, atopic dermatitis, psoriasis, myocardial ischemia and acute
15 - leukocyte-mediated hung injury such as that which occurs in adult respiratory
distress syndrome.

[00119] The amount administered to the mammalian patient will vary
depending upon what is being administered, the purpose of the administration,

20 such as prophylaxis or therapy, the state of the patient, the manner of
administration, and the like. In therapeutic applications, compositions are
administered to a patient already suffering from a disease in an amount
sufficient to cure or at least partially arrest the symptoms of the disease and its
complications. An amount adequate to accomplish this is defined as

25 “therapeutically effective dose." Amounts effective for this use will depend on
the disease condition being treated as well as by the judgment of the attending
clinician depending upon factors such as the severity of the inflammation, the

age, weight and general condition of the patient, and the like.

- 30 - [00320] The compositions administered to a patient are in the form of

- pharmaceutical compositions described above, These compositions may be

27




20 [00122] The fol | ow ng synthetic and biol ogical exanples are offered to
illustrate this invention and are not to be construed in any way as
limting the scope of this invention. Unless otherw se &fa{cﬁénlﬁabb(m I

t enper a e in degrees Celsius. 25 EXAMPLES [ AR ekt e exanpl es
bel ow, m@?%ﬁ%w ng abbrevi ations have the follow %85 ﬁrréaﬁl ngs. If an
abbreviation is not defined, it has its generally accepted neaning. 30 AUC
= Area under the curve bd = broad doublet bs = broad singlet 28 23
Novenber 2006 WO 03/099809 PCT/US03/ 16804 BSA = bovine serum ﬁl 3um RI d ;
doubl et DVAPsitfedin) b iveioil ARARK idohifes, & R tbdinldade hydrochl ori de
5 EDTA = Ethyl enediam ne tetraacetic ggflugﬁesEt%I = ethy ea'cet ate EtOH =

et hanol  eq. The reslfing-Aquenus FRUBns nfay bo pakegadder wie b sairdybpliitizéd, 10 Sorter

= Lo sl i QG .= Qr. i D, =i it | h =
nour 15 HBoS e Rpp AR ARANE porbited R Pt pgeols SERERRRY 1 or

measur enent tofadministration. The pH of the compound preparations typically will be

5 between 3 and 11, more preferably from 5 to 9 and most preferably from 7 to
8. it will be understood that use of certain of the foregoing excipients, carriers,

or stabilizers will result in the formation of pharmaceutical salts.

[00121] The therapeutic dosage of the compounds of the present invention

10 will vary according to, for example, the particular use for which the treatment
is made, the manner of administration of the compound, the health and
condition of the patient, and the judgment of the prescribing physician. For
example, for intravenous administration, the dose will typically be in the range
of about 20 g to about 500 g per kilogram body weight, preferably about

15 - 100 ug to about 300 g per kilogram body weight, Suitable dosage ranges for
infranasal administration are generally about 0.1 pg to 1 mg per kilogram body
weight. Effective doses can be extrapolated from dose-response curves

derived from in vitro or animal model test systems.

20 [00122] The following synthetic and biological examples are offered to
illustrate this invention and are not to be construed in any way as limiting the
scope of this invention. Unless otherwise stated, all temperatures are in

degrees Celsius.

25 _ ‘ EXAMPLES
[00123] In the examples below, the following abbreviations have the

following meanings. If an abbreviation is not defined, it has its generally

accepted meaning. -
30 : AUC = Area under the curve
' bd - = broad doublet

bs. ~ broad singlet

o 28




packed red bl ood cells obtained by centrifugation in a volune of a bl ood
sanple 20 HB or Hbo = henogl obi n HEPES = 4- (2- hydr oxyet hyl ) - 1- pi per azi ne-

et hanesul fonic acid 1gG Fc = a binding domain of the i mmmnagtabsddons 25 kg
= killo = liter = nmultiplet (when used with N t M = Mol ar
30 MCH gf gnsg%rpusular Henogl obin; Hb/RBC MCHC :I%E%ﬁgﬁg uscul ar
henogl obi n count expressed as a percentage; 35 . Hb/Hct. MOV = nean
corpuscul ar volune; the avg. volunme of erythrocytes, conventionally

expressed in cubic 40 mcroneters per red cell. MOH = nethanol ng =
mlligram nmL = mlliggher nmm= mLlimger 45 oM.~ mllinmolar nol = noles
d = doublet
DMAP = 4-N,N-dimethylaminopyridine

ethylcarbodiimide hydrochloride

5 EDTA = Ethylenediamine tetraacetic acid
EtOAc = ethyl acetate
EtOH = cthanol
€q. = equivalent
FACS = Fluorescence activated Cell
10 ' Sorter
FITC = Fluorescein isothiocyanate
g = grams
ip. = iniraperitoneal
h = hour
15 HBSS = Hank’s Balanced Saline Solution
‘ Hect = hematocrit, or measurement of
packed red blood cells obtained
by centrifugation in a volume of a
blood sample
20 HB or Hb = hemoglobin
HEPES = 4-(2-hydroxyethyl)-1-piperazine-
ethanesulfonic acid
IgGFe = a binding domain of the
' immunoglobulin
25 : kg = killogram
: L = liter
m = multiplet (when used with NMR
data)
M = Molar
30 - MCH = Mean Corpusular Hemoglobin;
: _ HbL/RBC
MCHC = mean corpuscular hemoglobin
count
: ' expressed as a percentage;
35 . Hb/Hct.
MCV = mean corpuscular volume; the
' - avg.
volume of erythrocytes,
conventionally expressed in cubic
40 _ micrometers per red cell.
' MeCH = methanol
mg = milligram
mL = milliliter
o mm = millimeter
- 45 mM = . millimolar
: : mol- = ' moles

3
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29 23 Novenber 2006 WD 03/099809 PCT/ US03/16804 mmol = nmillinol npk =
mlligranms per killogram N = normal ng = nanograns 5 PBS++ = Phosphate
buf fered sali ne psi = pounds per square inch g.s. or QX.NéveRbedTD0OEO
vol une = retention factor rpm= rotations 10 rt or
RT =ro ?rgs 3errperature s =singlet t =triplet TFA = tﬁ'{qsp‘lh’c??%acetl c acid

THE = tetrahydrofiuan 15 TLC or tic = thin |layer chromatography yL =

mcroliter kg = mcrogram Am= mcrons V, = Total volunme 20 WBC = Wite
Bl ood Cells wyv = weight to volune [00124]. Conpounds of the present
invention may be prepgred as |Ilustrat ed l]j'l 125 Schene | and as descri bed
in the nmethods bel ow. 15’ ----- T = T milfierams er%geh Novenber 2006 WO
03/ 099809 PCTI US03/ 16ﬁb4 _ Stams p
= normal
' ng = nanograms
5 PBS+- = Phosphate buffered saline
: psi = pounds per square inch
g.s. or Q.5. = bring to volume
Rfs or R; = retention factor
' : Ipm = rotations per minute
16 rtor RT = room temperature
' 8 = singlet
t = friplet
TFA = triflucroacetic acid
_ THF = tetrahydrofuran
15 TLC or tle = thin layer chromatography
uL = microliter
Hg = microgram
Hm = microns
V, = Total volume
20 WBC = ‘White Blood Cells
wiv = weight fo volume

[00124] Compounds of the present invention may be prepared as illustrated in

25 Scheme 1 and as described in the methods below:
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1 Pyrtol i dl necarhonyl chloride NLN\ 101 NI H 2 Or N33 MNbveshbOWosd/ C,
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23 Novenber 2006 WO 03/099809 PCT/ US03/ 16804 Exanple | Preparation

of N- (2, WN-di et hyl am no] -5- "-(4-chl orophenyl sul fonvl)-N - et

yl am no]j pyi imdin 4y 14 (pyrrolidin 1 yl arbo |oxy)-J,23nwembed BBgNI NE
5[001 1: Preparation of 2,4-Dichloro-5-nitr e (2). 5
NltrouraC| f% ?%) was treated with phosphorous oxychﬁ’g:?fﬁ]ldggng@%cm) and N, N-
dunet hyl aniline (PhNMe), according to the procedure of Wiittaker (1. Chem
Soc. 1951, 1565), to give conmpound 2. Conpound 2 is also available from
City Chem cal (West Haven, CT). 10 [00126] Step 2: Preparation of
N(2-[N,N :rﬂa?[g%_:lam no]-5- nitropyrimdin-4-yl)-L-tyrosine tert-butyl
ester (3). TO ution of L- tyrosme tert- butyl ester (H-Tyr(O—|) O Bu)
(306g, (ZHIN' K2h&hvitinod 1-EB10Y0 heks

N, N- di i sopr opyl et hyI anm ne (Et| Pr2N) (33 7 n1_ 0 194m)l) was added
dropwi se. After stirring for I h at -10 C, diethylamne (Et2NH) (66.73 ni,
0. 648 nol ) JAG25Hdsep %Ib\ﬁpgraﬂamdfl,ﬁ@mhﬂm&-mlmmldm«(&r@- was warned to

room t enper e 0 Lon m xtur. wi th di et hyl
20 et her %{%@Eﬁﬂ/gﬁ ?ﬁ%”%ﬁ’ﬁé‘% °ﬁP§9T&PS Wgﬁ‘ﬁﬁg%@@wm?‘g Ncitric acid
(3 X 150 MdimetiwAbutiling (PhXMeD0adtbiingas the baOGclizCeBWhittaker kP@Hik) - The organic
phase was dr g gNﬁé%ﬁéq filtered, and concentrated in vacuo to yield a
yel | ow res&?& 5%, %Woﬂﬁ’gmﬁ%l@qf@ljmﬁ ¢ 249 alspravaitabiafianogr aphy” (20%

Et OAc/ hexangg theﬁbgaqg%g@a}en yield 37.39 g (67% of conpound 3 as a 25

yel | ow f oam 0 21 (25% Et OAC exanes on si I ica gel). [00127] Step 3:
Prepfrati on of N-(2-[N, N -di et hyl ani no] - 5-

oD S AR N R oo o o0 7
?:;—I t2 2: ?gyr I M ithoprithidid-4-y)ICHireand RFLhiltyE éter €Dt 6 as3i0tidPof,- 0. 087 nol) in
tyrosine tert-butyl ester (H-Tyr(OH)-OtBu) (30.6 g, 0.129 mol) in THF (250
ml) at —10 °C was added 2,4-dichloro-5-nitropyrimidine (25g, 0.129 mol),
15 - keeping the temperature below 5°C during the addition. Once the addition
was complete, N,N-diisopropylethylamine (EtiPr,N) (33.7 mL, 0.194 mol) was
added dropwise. After stirring for 1 h at —10 °C, diethylamine (Et,NFH) (66.73
mL, 0.645 mol) was added slowly, and then the reaction mixture was warmed
to room temperature overnight, The reaction mixture was diluted with diethyl
20 ether (500 mL), and the organic layer was washed with 0.2 N citric acid (3 x
150 mL), water (1 x 150 mL), and 10% K,CO; (3 x 150 mL). The organic
phase was dried (Na,SO,), filtered, and concentrated in vacuo to yield a yeliow
residue. The residue was purified by flash chromatography (20%
| EtOAc/hexanes on silica gel) to yield 37.39 g (67%) of compound 3 as a
25 . yellow foam. R=0.21 {25% EtOAc/hexanes on silica gel).

[00127] Step 3: Preparation of N-(2-[N',N'-diethylamino]-5-
nitropyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-phenylalanine
, tert-butyl ester (4). To a solution of N-(2-[N',N'-diethylamino]-5-
30 nitropyrimidin-4-y1)-L-tyrosin tert-butyl ester (37.39 g, 0.087 mol) in CH,CL,
- (150 mL) was added DMAP (10.59 g, 0.087 mol). Afier 5 minutes
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(150 m.) was added DVAP (10.59 g, 0.087 nol). After 5 mnutes 32 23
Novenber 2006 WD 03/099809 PCTI US03/ 16804 triethylam ne (TEA) (18.19 ni,

0.131 nol) was added dropwi se. 1-Pyrrolidinecarbamoyl chhqidwegnébbod2 nL,
0.131 [0) Y?\%z added dropwi se, and the reaction was heated to reflux (400
over ni g O3PRE™ eaction mixture was concentrated inPrAMSE S t aken up in
Et CAc (300 nL). The organic 5 phase was washed with 0.2 Ncitric acid (3 x
150 niL), water (1 x 150 nmL), sat. NaHCO3 (3 x 150 nmL), brine (1 x 150
m.), dried (Na2804) filtered, and concentrat ed in vacuo to yield 43.07 g

(94% of co NG 5 (50% Et CAc/ hexanes on silica
gel )/o 10 [o%?g}r’i f(’fﬁﬁ éngBél}ﬁ%?’ 185'1“6‘?) ‘W—S@gdﬂd OBNfiSej et hyl ani no] - 5-
ami.nopyr i mi di pyreomln)ecz&bm{d@%m&hde(tumzlmﬂ Gcmblﬁa}y b@&{&d‘e&-dﬁbﬁﬁw al ani ne
tert-butyl ester (5). A mxture 2-[N -di et hyl ani no] - 5-

ni tropyri ni ditAthesgaciionway hapted i Ieﬂmfl(‘lo- G) @@ﬂb@ﬁylﬁﬁﬁﬂ@pﬂ@m al anine tert-
butyl ester J} % Pd) in EtOH 15
(200 n) ms&%ﬁgﬁéﬁgﬁ%cpn%%’gr%gl}akﬁﬁ]%?%lggé{er?ﬁg ﬁol(rél‘l)L&ﬂ fgégmg QAc/ hexanes on
siliéa gel) pbhmm“m@&%mm%Nsutmamdn(aox tilusl), (ABr ﬁautﬁ))ml,)]'he reaction

m xture was: a | ite ated I n vacuo
to yield 46 @%@ﬂ}%ﬁfﬁ&pﬁﬁﬁ% TR %&53&@3@%& do.11 (6:1

Et OAc/ hexanesne@ntraied inGacigeb Mel@@ d@(bﬂ%‘b ooaipohid Pﬁseao@uaws&m of

N-(2-[N, N -di ethyl am no] - 5-

chl orophenyIRf‘Sgrlsfgq’\rﬂE %?WWPPW@%EGIM yl)-4'"-(pyrrolidin-I-

yl car bonyl oxy) -L-phenylalanine tert-butyl ester (6). A pyridine (160 nlL)
solution of NN(2-[N, N -diethylam no]-5-am nopyrimdin-4-yl)-4"-(pyrrolidin
25 10yl car bd9B1R28k Wepl4: ;i’mqmyhmimﬁm& -{NN- dwhylhmﬁm]& (40.29 g, 0.081 nol)

i nut es, - anduinE R bbA stk r R -FaprbaR st TrobemiNBBng, 0. 081 ol ) was
tert-butyl ester (5). A mixiure of N-(2-{N',N'-diethylamino]-5-
nitropyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-phenylalanine tert-
butyl ester (43.07 g, 0.081 mol) and 10% Pd/C (4.3 g, 10 wt% Pd) in EtOH

15 (200 mL) was shaken under 45 psi hydrogen until TLC (50% EtQAc/hexanes
on silica gel) showed 100% conversion to product (48 hours). The reaction
mixture was then filtered through a Celite plug and concentrated iz vacuo to
yield 4029 g (100%) of compound 5 as a purple foam. R=0.11 (6:1
EtOAc/hexanes on silica gel).

20
[00129] Step S: Preparation of N-(2-{N',N'-diethylamino}-5-[N"'-(4-
chlorophenyl-sulfonyl)amino]pyrimidin-4-yl)-4"-(pyrrolidin-1-
ylearbonyloxy) -L-phenylélanine fert-butyl ester (6). A pyridine {160 mL)
~ solution of N-(2-[N',N'-diethylamino]-5-aminopyrimidin-4-yl1)-4'-(pyrrolidin-

25 1-ylcarbonyloxy)-L-phenylalanine tert-butyl ester (40.29 g, 0.081 mol) was
cooled to -20°C with a dry ice/CH,CN bath. The mixture stirred for 30
minutes, and then 4-chlorobenzenesulfonyl chloride (17.06 g, 0.081 mol) was
added slowly. The reaction was stirred at —20 °C to —15°C for 4 h and then

- allowed to warm to room temperature overnight. The reaction was diluted
30 ‘with E1OAc (400 mL), and the organic phase was washed with 0.2 N citric
© acid (3x150 mL), water (1 x 150 mL), sat. NaHCO, (3 x 150 mL), brine (1 x
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added slowy. The reaction was stirred at-20 Cto -15C for 4 hand then
allowed to warmto roomtenperature overnight. The reaction was diluted 30
with Et OAc (400 L), and the organi c phase was washed w t233 NbvémbkrQibé i C

acid (3 ), water (1 x 150 nL), sat. NaHCO3 ( ), brine (1 x
33 23 Nvo‘?\é)eor#@gebfwéO% WD 03/ 099809 PCT/ US03/ 16804 150%@50,13532%659% (Na2sSO™¥) ,

filtered, and concentrated in vacuo to yield a brown residue. The residue
was purified by flash chronmat ography (50% EtQAc/ hexanes on silica gel) to
"yield 43.49 g (80% of conpound 6 as a yellow foam R{- 0.35 (50%

Bt O/ hexanaiso il Sl 3, 80)) el 908 30kerthidR iackh ERABE L bR
chl or ophénylreséduef Thy tepidh wed jurifiadrbn Ghshyohiobriach 4006 4' - (pyrrolidin-I-
ghaply ¥

| car bonyl o Lz pheny| al.ani ne tert.- I ter (7). To a solution of N-(2-
)[/N' N - dl et ?%%’éﬁ#’%iﬁ‘?%@[ﬁ‘&“qal(g&ﬁ&ﬁ“@ﬂégﬁé%ﬁﬁ)ﬂfﬁeﬁ%%ﬁn%ﬁ 8] pyri ni di n- 4-yl §
10 4 -(pyrr%ilmfbaﬁzxkzcm:b ¥ RONL e kaB k@ D) ne tert-butyl ester (42.92
g, 0.064 nol) in acetone ?E/EZCO) (600 nL) was added K2CO3 (12.75 g, 0.096

nmol)? and the nixture was stirred for | h at room tenperature. |odoethane
(Et1) (7.731hd: . 20y [ W and,the reaction mxture
was stirred [gﬂ\}g?]g?gﬁi’?; '?til Lﬁ?gﬁﬁ%‘%_ r@?%ﬁe@'&#ﬁgd@é?{‘lﬁon@m xture was 15

o Gant € Phase. wis. peoned e Lh Lo (300 B ne (L%, 100 L), dri ed
organi ¢ phas S Wi X : i n X : i
(Na2SO4) fiﬁ“ﬁé&é‘dﬁ%ﬁﬁ"@&%&ﬂﬂ“&ﬁ%&&ﬁl et @)- %ﬂé solglerfd-Was purified by
flash chronmpiagr arhigo L5 meX - by kgt Q. y.el d 37.36 ¢
(850/% of co%ound_. as g]l itﬁgrﬁgﬁé%ﬁggh%wgdg&gwexanes on 20

si |l lBa gel ) #-(owalsiin-1sicaghonylopy)ebaherylamine tert-butyl ester (42.92 g,

gL o ipLQ ny P‘gg?#@hﬁf %_&@ng M@%%‘g‘ﬁipb‘??sn%dﬁ?%ﬁ%|(}z-'? &08%Fr ol i din-1 -
yl car bony| ox)); indihemjxnat amb stirred Yolr I0c it reo: cenpefiure. Alofiedtiiing aci d (500
| (EtD) (7.73 mL, 0.096 mol) was then added slowly, and the reaction mixture
was stirred overnight at room temperature. The reaction mixture was
15 concentrated in vacuo, and the residue was taken up in EtOAc (300 mL). The
organic phase was washed with water (2 x 300 mL), brine (1 x 100 mL), dried
(Na,S0,), filtered, and concentrated in vacuo, The residue was purified by
flash chromatography (2:1 hexanes/EtOAc on silica gel) to yield 37.36 g
(85%) of compound 7 as a white solid. R~ 0.53 (50% EtOAc/hexanes on
20 silica gel). '

[00131] Step 7: Preparation of N~(2-[N',N'-diethylamino]-5-[N"'-(4-
chlorophenylsnlfonyl)-N""-ethylamino]pyrimidin-4-yl)-4'-(pyrrolidin-i-
| ylcarbonyloxy)-L-phenylalanine hydrochloride (8). A formic acid (500
25 mL} solution of N-(2-[N',N'-diethylamino]-5-]N"-(4-chlorophenyl-sulfonyl)-
N"-ethylamino] pyrimidin-4-yI)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-
phenylalanine tert-butyl ester (36.21 g, 0.052'm01) was heated to 70°C forZ2 h
and then concentrated ir vacuo. The residue was dissolved again in formic
. acid (500 mL) and heated again at 70°C for 2 h. The solution was reduced in
30 volume by 80% and then treated with at least 1.eq. of 1.0 NHC] (52 mL,
o 0.052 mol) followed 'by distilled water {100 mL) The resulting heterogeneous
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25 mL) sol ution of

N-(2-[ N, Ndi ethyl am no]-5-[N'-(4-chl orophenyl -sul fonyl)- N'-ethyl am no]
pyrimdin-4-yl)-4"-(pyrrolidin-I|-ylcarbonyl oxy)-L- phenylgglw%,ggertzgog- but yl
ester ( 0.052 nmol) was heated to 70 Cfor 2 h

concent% tééggg?‘? vacuo. The residue was di ssol ved agalpﬁTﬁIﬁ"‘Ylg’?% c acid (500
m.) and heated again at 70 C for 2 h. The solution was reduced in 30 vol une
by 80% and then treated with at least | eq. of 1.0 N HC1(52 nL, 0.052 nol)
foll owed by distil I ed water (100 nL). The resulting het erogeneous 34 23

Novenber 20 RCT/ US 04 m trated in
vacuo. Di Stl éog%%%%%%’i_‘jac%s %‘g%&vatgr(ﬁdj?ﬁ)a g?‘gﬁ‘?éﬂeous m xture
was concent rmmiemgen%mumxuﬂmasloaﬁéeﬁ&atédﬂﬁ&cﬂ&ﬁﬂela&&%@&%éretWl ce toyield a
wet white product. This S dr| by placing under high vacuumat 40 C (7
days) to yi SFRF$ tyicy ?@\gﬁif ‘1"75‘8@?1‘?& @msﬁ’éséﬂ‘?drlﬁ@ HIEPEng white solid.
- 0.25 (7/13atMefotdi NVRe4CD3CD) 8 8. 22
(bs 111) 7%2 7 793%%%%%{@%%@&%95%3@ ﬁnpc’ 8, W (m 111).
7.2257.13 ( rowing whife mddia@ 2(5nﬁ7/32MQ®H/HL09i1021%91F4 |rwers&1:11f98¢) 4.80-4.79 (m

111), 4. 12 4 11 411

3. 4)1 3. 40 %@%é §3?79]( }3@%%57% 7-1. %39 (m 311),
1.27- 10 1 (’(‘11z1 .511) "C NMWR
(CD30D) 8 1 (f%b =73 871%55@1 45385308 (m, 485, 7. 152. 6,

148. 1, 147. 134&0@11% 3525- %(12: H)ab0%(bs 13D, 897-189 (, 3H31.2% 123, 7,
111.18 111 5115621,§H) §71081.09(, I0H)28970.928, .5H27. 4. 26.6, 15.3. 14.9, 14.7,
14 0, 15 13.9 Exanple 2 )Preparation of N-(2-[N N -diethyl am nol - -

- (4-f 1 uor o} ACHYMR (€D5DD) BLI75.8N75.7206668, 162.7, 162.2, 155.8, 155.7, 155.7,
yl ani no] pyr ilf2.6) 184 ¥47.7,442.0p\aerso L 36k, n32. 6,ymar DSJIHQ}'HQKY)I-Z':E gphenyl al ani ne

[00132] Step$l.8,112.5, 82.347.84a0H8/7, se02mE066! %3 129, {07, 1ganpl e 1. Step 5
was iper f or m.m9u5| ng 4- f1 uor obenzenesul fonyl chloride in pl ace of 4-

chl orobenzenesul fonyl chl ori de.

20

[00132] Steps 1,2, 3, 4, 6 and 7 were performed as for Example 1. Step 5
was performed using 4-fluorobenzenesulfonyl chloride in place of 4-
chlorobenzenesulfonyl chloride. '

25 'HNMR(CD,0D) 3 8.17 (bs, 1H), 7.90-7.87 (m, 2H), 7.40-7.34 (m, 2H),

- 7.20-7.16 (m, 1H), 7.08-7.00 (m; 3H), 5.52-5.51 (m, 1H), 4.96-4.93 (m, 2H),
5.78-5.70 (m, 1H), 3.85-3.75 (m, 1H), 3.59-3.53 (m, 4H), 4.47-4.43 (m, 2H),
3.44-3.24 (un, 2H), 2.02-1.94 (m, 3H), 1.24-1.16 (m, 6H), 1.10-1.05 (1, 1.5H),

- - 0.99-0.94 (t, 1.5H)
30

“C NMR (CD;0D) § 133.0, 132.9, 132.5, 132.2, 123.7, 123.6, 118.6, 57.1,
44.3,38.3,27.3, 26.6, 14.7, 14.1
MS m/z 629.5 (MH+)

35

35




25 '"H NVR (CD30D) S 8.17 (bs, 111), 7.90-7.87 (m 211), 7.40-7.34 (m 211),
7.20-7.16 (m 111), 7.08-7.00 (m 311), 5.52-5.51 (m 111), 4.96-4.93 (m
211) 5.78-5.70 (m 111), 3.85-3.75 (m 111), 3.59-3. 53 26Movéidber 26047- 4. 43
(m 21 3.24 (m 211), 2.02-1.94 (m 311), 1. 611),

1.10- 1%?“(”399%&1’ 0.99-0.94 (t, 1.511) 30 13C Nwééféﬁé‘g‘é"m 133. 0,
132.9, 132.5, 132. 2 123.7, 123.6,118.6, 57.1, 44.3, 38.3, 27.3, 26.6,
14.7, 14.1 M5 ink 629.5 (M#) 35 35 23 Novenber 2006 WD 03/099809
PCT/,US03/ 16804 Exanpl e 3 Preparation of N—(2- [N N -diet

| am no] - 5-[N'- (4-fluoro he s info chple JEL

| am no] pyri nhdin- . ) -4' h-‘ -0 | m A b LeLonAT) Sl yphenvl al ani ne
a/a[sogé?ﬂ)r SITtEdU e Y I ARNN0 DY OTNIG n'ikmva VLY .Hﬁm{&lﬁim 5di denp.l a ﬁNRSt €p 6
(CD3QD) S 8.16 (bs, 111), 7. 89- A8® “”I”H), 7.39-7.35 (m 3H), 7.20-7.13
(m 4H), 7.05-7.00 (m 211), 4.85-4.84 (m IM 4.14-4.12 (m 1H, 10

Ty, a0z, TS erd 115 5% Sal Tosfoibkordedt G ankill, Y %18 T3 Mm

(CD30D) S 17%&sberfarBRd 8sing ditethyl dififatedn plbebof2thyl bdidé, 151.8, 150.4, 136.8,

e A R

| am noI
3 50-3.54 (m, 5H),3.45-3.44 (m 2H), 3.45-3.33 (m, 3H), 3.13-3.12 (im, IH)
3.02-3.01 (m, 1H), 2.04-1.95 (m, 4H), 1.29-1.18 (m, 6H)

BCNMR (CD,0D) & 176.5, 169.8, 166.9, 166 4, 156.2, 152.7, 151.8, 150.4,
136.8, 133.3,133.2, 132.5,123.7, 118.8, 118.5, 57.8, 57.1, 48.3, 44.5, 41.0,
15 38.8,27.5,26.7,14.1

MS m/z 615.2 (ME+)

20

[00134] Steps 1,2, 3,4, 5 and 7 were performed as for Example 1. Step 6

was performed using dimethyl sulfate in place of ethyl iodide.

25 'HNMR (CD,0D) § 8.20 (bs, 1H), 7.83-7.80 (m, 2H), 7.67-7.64 (m, 2),
7.37-7.34 (m, 1H), 7.21-7.18 (m, 1H), 7.10-7.03 (m, 2H), 4.88-4.87 (m, 1H),
4.13-4.10 (m, 1H), 3.55-3.45 (m, 6H), 3.42-3.40 (m, 2H), 3.24-3.23 (m, 2HD),
3.11-3.10 (m, 1H), 3.02-3.01 (m, 1H), 2.04-2.03 (m, 1H), 1.98-1.90 (m, 3H),
1.28-1.18 (m, 6H)

30 . ‘

BCNMR (CD,0D) § 176.0, 166.4, 161.8, 155.9, 155.4, 152.6, 146.5, 142.2,

137.6, 137.4, 136.4, 132.5, 131.9, 123.7, 114.6, 62.4, 58.1, 57.7, 45.0, 40.8,

38.6, 38.3,27.4,26.6,153,13.9

36




met |am no] pyrimdin-4-y]1-4'-(pyrrolidin-l-yl ac rhon;l|oxy)ph~lIylal ani ne
[00134] Steps 1, 2, 3, 4, 5 and 7 were perforned as for Exanple 1. St ep 6
was performed using dinmethyl sulfate in place of ethyl i odiNdgemBa 206k NVR

( CD30D) (bs, 111), 7.83-7.80 (m 2H), 7.67-7 7.37-7.34
(m 1113’"%"3’%“97 18 (m 1H), 7.10-7.03 (m 2H), 4. 88% é‘%%‘rﬁwh)
4.13-4.10 (m 1H), 3.55-3.45 (m 611),3.42-3.40 (m 211), 3.24-3.23 (m
21-1), 3.11-3.10 (m 1H), 3.02-3.01 (m 1H), 2.04-2.03 (m 1H), 1.98-1.90
(m 3H), 1.28-1.18 (m 6H) 30 13C NWR (CD30D) S 176.0, 166.4, 161.8,
155.9, 155.4, 152.6, 146.5, 142. (2}2@111115.;@6 137.4, 136.4,132.5,131.9, 123.7,
114.6, 62.4,_58.1, 57.7, 45.0, 4 6, 38.3, 27.4 266 15. 3, 13.9 36
23 Novenber ISPAE Hrr W l-o-s. 22T 1 lul-.-.;i eophegylalonp-MN-r at i on
Ofl\l‘(2 [J N' [[1C ‘ﬂ.. X1 ‘l’_”_‘ Jr‘r l =4 ‘4! 24 l -|..-‘ﬁ.-=.;!ll SO R VI-O.ARACH ';;r‘! lu-

| am no] pyrm di n-4-yj)-4'- (p| neri din-1| -yI car honvl oxy) T-phen;lalanine 5
[00135] Ste erfor | for, nple 3. Step 3
was gerforni®1§§] étepilpzisg’esgpgm%g(zzvgr erfo gha[s(t)'c?rlcamplﬁ%lsgleg of 1-

pyrrol i di necas paforined hdiey l—ﬂ@endzhbobﬁﬁalﬂ%ﬁ@m@a%e &f1{bs, 111), 7.90-7.88

(m 2H) 7.40-7,35 Y. 7.21-7.20 (m 111), 7.14-7.13 (m 1H),
7.02- 01(m’rJr a(rgg’%’illé%delll) 4.83- 10477(m 111), 3.64-3.53 (m

611), 3.34- Fy 211), 3.02-3.01
(181)111), 1, 91:]33 9(£ 8 4?1' '5 ¥ oo§ S

5, 1(13237 36(m i 79( % 5 1318,
1263 .
38.7,27.6,2 lé |(’é1 "}?t r%t9(- Gl a et

Iamno 5- flnoro henlsuf
I- [NCI\gMR(CDpD 6 185.0, 169.7, 16%3 1527 136.6, 135.0, 133.2, 133.0,

132.5, 131.8, 126.3, 123.6, 121.7, 118.6, 118.3, 57.6, 54.5, 46.9, 44.3, 39.6,
15 38.7,27.6,25.9, 14.0

20
- [00136] Steps 1,2, 4, 5, 6 and 7-were performed as for Example 2. Step 3
-was performed vsing 1-piperidinecarbonyl chioride in place of 1-
pyrrolidinecarbony! chloride.

25 "HNMR (CD,0D) & 8.17 (bs, 1H) 7.91-7.85 (m, 2H), 7.39-7.31 (m, 3H),
7.20-7.16 (m, 1H), 7.05-6.97 (m,.2H), 4.88-4,69 (m, 2H), 4.71-4.69 (m, 1H),
3.80-3.75 (m, 1H), 3.62-3.39 (m, 6H), 3.34-3.32 (m, 2H), 3.30-3.16 (m, 3H),
1.68-1.65 (m, 4H), 1.23-1.17 (m, 6H), 1.10-1.05 (t, 1.5H), 0.99-0.94 (t, 1.5H)

30 “CNMR (CD,0D) & 199.9, 187.6, 183.1, 176.2, 169.7, 166.3, 163.0, 162.7,
153.9, 152.9, 136.5, 133.1, 133.0, 132.7, 132.4, 123.8, 118.8, 118.4, 111.1,
110.6, 102.8, 79.4, 57.3, 55.4, 44.4, 38.9, 38.4,27.7, 26.1, 15.1, 14.8, 14.3,
142

35

40
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20 a lam no] pvrimdin-4-yl)-4'- ridin-l-ylcar~lo - .-nhenyllal ani ne

[00136] Steps 1, 2, 4, 5, 6 and 7 were perforned as for Exanple 2. Step 3
was perfornmed using 1-piperidi necar bonyl chloride in placg mveﬁiberZO()ﬁ
pyrroli onyl chloride. 25 "H NWVR (CD30D) S 8.17 791785
(m 211 0’}@&}%@7 31 (m 311), 7.20-7.16 (m 111), 7]P ‘1@3’&? |

4.88-4.69 (m 211), 4.71-4.69 (m 1H), 3.80-3.75 (m 1H), 362339(m
611), 3.34-3.32 (m 211), 3.30-3.16 (m 311), 1.68-1.65 (m 411),1.23-1.17
(m 611),1.10-1.05 (t, 1.511), 0.99-0.94 (t, 1.511) 30 13C NWR (CD30D) S
199.9, 187.6, 183.1,176.2,169.7, 166. 163. 0, 162. 7,

153. 9, 152. 9, 136, 5. 13 133 0,182 7 ¥oe 4,123 8 118, 8, 118 4, 111.1,  110. 6,
102.8, 79.4, m N (2= N dliedlaginogy-IN=(S-ugrophepylpilfopy-Ns g 14,3, 14. 2
35 40 37 2 il\‘.',,vll_ !Ani_ 11 164 4 ot s; h\ viw ooyd-d TOTEN lm: Gl;‘,g,'..v_g -_ul. e 7
Preparation of N-(2= jN ,N -diet mino]- -[ (4-fluoronhen, is ,Ifo -N -

et hykam no] I | .dia-] - phenyl al ani ne
5 [0(5)137] slt[zg({)lg’ﬂl@té% 4’2:4?55 %emgﬁﬁfe%éﬂ%@‘éh%%#?‘?ﬁm"% g“isn%?"l%xanpl e 2. Step 3
was perfor nMsacnﬁmmddag:ordmgtbeha‘folldvdmgp@cqfﬂum:edure "HNMR (CD3CD) S

7.92-7.86 1), 7.2 111 04 6.91 311

4.29-3.98 E CD @é@% E) )’4§7é‘§-2( (%ﬂgﬁ; . 70 40- 2(r2n4 (m)
211), 1.28- 4297398 (159 40, 3eF8(3-72 (1, 11,3693 48,%40- 1.511) 10 13C
NMVR CDBOD) . 168 1711@95éH}1119613002(L 11569, 501989 (p1.5H3. 3, 153. 2,

15219, 144. 3, 143 8. 136.1,135.6, 135.5, 133.2,133.1, 132.5,132.2, 123.7,
118. 9, 118. 6 “CIOM®R (CIROP) 61742,389.7, 1682, 76317162 84157,0145%3,183.8, 13. 7 15
MBI z615( MH132.4, 144.3, 143.8, 136.1, 135.6, 135.5, 133.2, 133.1, 132.5, 132.2, 123.7,

11189, 118.6, 112.9, 112.6, 57.5, 38.1, 37.7, 17.4, 14.7, 14.5, 13.8, 13.7

15 MS m/z 615 (MH*)

[00138] Alternative Preparation of N-(2-fN',N'-diethylamino]-5-
nitropyrimidin-4-yl)-4'-(azetidin—1-ylcarbonyloxy)—lfphepylalanine tert-
butyl ester. To a—15°C stirred solution of compound 3 (24.9 g, 0.0578 mol)

20 and 4-nitrophenyl chloroformate (11.7 g, 0.0578 mmol) in CH,CI, (300 mL)

| was added triethylamine (24.2 mL, 0.173 mol), at a rate such that the

temperature of the teaction mixture did not exceed —10°C. Afier stirring for
20 min, azetidine (3.30 g, 0.0578 mmol) was added dropwise, and the reaction
mixtures was warmed to room temperature and stirred overnight. The reaction

25 mixture was diluted with EtOAc (100 mL) and héxaues (100 ml), and then
was extracted repeatedly with 10% aqueous K,CO,, until no yellow color (4-
nitrophenol) was seen in the aqueous phase. The organic iayer was washed -
with brine (75 mL), dried with MgSOQ,, filtered, and evaporated to yield 28.5 g
(96%) of N~(2-[N',N'-diethylamino]-5-nitropyrimidin-4-y1)-4'-(azetidin-1-

30 - ylearbonyloxy)-L-phenylalanine tert-butyl ester asa yéllow solid, which was

| used without purification. Rf=0.17 (2:5 EtQAc/hexanes on silica gel).

38




[00138] Alternative Preparation of N-(2-[N, N -diethylam no]-5-
nitropyrimdin-4-yl)-4'-(azetidin-I-ylcarbonyl oxy)-L-phenyl al anine tert-
butyl ester. To a-15C stirred solution of conpound 3 (24.29 Nbve@b&2086 M0l )
20 and 4-ni enyl chloroformate (11.7 g, 0.0578 mm 2012 (300 ni)
was addgré)ndt#o?gg@ﬂyl amne (24.2 n., 0.173 nol), at a rﬁg)‘@&’éw Phat the
tenperature of the reaction mxture did not exceed -10 C. After stirring
forr 20 mn, azetidine (3.30 g, 0.0578 nmol) was added dropw se, and the

reaction mxtures was warnmed to roomtenperature and stirred overnight.
The reaction 25 mxture was dil utg d W|t ! Et CAc (100 nmi) and hexanes (100

b

m.), and then was acted repes = Mt 0% agqueoy s CO3, until no
yel I ow col or !i' oot b -digiylaggl Q1SN e I9pagsuieny O N™ T o organi c
| ayer was waZRU NFHIHHJI“LW din -V -E@f_ﬁ}hfhm -V]& boplexyasLephenylalanine, ed, and

evaporated to yield 28.5 g (96°/c) of

N-(25[ N, N- dpgizo |5Qéeﬂsr10i S ] n-1 30

yl car bonyI o>c<ty§f L}/ph nyl aFaﬁ?n%a?g{régéu weéelﬁég)rﬁg%n g@rg/?t{aogv solid, which
was used wiwdsgatfonmedubing dimetiryl sﬂate:n@la&&o(e?h;&uﬁtdﬁ%/ hexanes on silica

B epar at i iﬁ ! ;ﬁﬁaﬁggﬁ imoir?ff?ﬂﬁ"ﬁ’(“%&ééwio“ SN e
o

| am no] pyyrl 4 1 ‘9 3&@%36&9 {m, #Hken; lalanine 5
[00139] St eds3211 4, 5 and 7 were perforned as for Exanple 7. Step 6
waslﬁerforrred using dinethyl sulfate in place of ethyl iodide. 'H NWR
(CoBOD) S 7 NESNWIRIETLED) AH32.3 71364, T334 1652, BBW, 178.01168,8386m  3H)

4.30-3.93 (B8.2411%,13R 66-3. 41 (m 411), 3.14-2.92 (m 3H), 2.42-2.21 (m
211), 1.32-1.01 (m 6H) 10 13C NUR ( CD3OD) & 152.3, 136.3, 133.4, 133.2,
132.4,123. 6 M3 k6Dl (MtB)5, 38.2,17.4,13.8 M5 mz 601(MH)

15

20 [00140] Steps 1,2, 3, 4, 6 and 7 were performed as for Example 8. Step 5
' was performed using 4-chlorobenzenesulfonyl chloride in place of 4-
fluorobenzenesulfony! chloride,

'H NMR (CD,0D) § 7.83 (d, 2H), 7.67 (d, 2H), 7.36-7.18 (m, 2H), 7.06-6.86
| (m, 3H), 4.29-3.97 (m, 4H), 3.66-3.34 (m, 5H), 3.15-2.95 (m, 4H), 2.41-2.22
25 (m,2H)1.26-1.06 (m, 6H)

BC NMR (CD,0D) 3 157.2, 153.0, 152.5, 142.9, 142.5, 136.4, 132.5, 132.1,
132.0,123.8, 57.9, 52.2, 40.7, 38.0, 17.4, 13.6

30 - MSmk617 (M)

9.




15 Exanple 9 Preparation of N-(2-[N N-diet |am nd] -5-[ N- (4-chl orophenyj u
| fonyl )-N'- net |am nol pvrimdin-4-y])-4"-(azetidin-l-yl rho
| oxy) - L--nhenvl al anine 20 [00140] Steps 1, 2, 3, 4, 6 and Novaab& 20esf or med

as for 8. Step 5 was performed using 4-chlor n esyl f onyl
chl ori dgéi n %(gce of 4- fluorobenzenesul fonyl chlori %Z:%U%ﬁ?? (CD3CD) S

7.83 (d, 2H), 7.67 (d, 2H), 7.36-7.18 (m 211),7.06-6.86 (m 31D,
4.29-3.97 (m 4H), 3.66-3.34 (m 511), 3.15-2.95 (m 41D, 2.41-2.22 25 (m
2H)1.26-1.06 (m 6H) 13C NMVR (CD30D) S

1572, 1530, 1525, 1429, 1425, 1364, 1325, 13 132.0,123.8, 57.9, 52.2, 40.7,

38.0,17.4,13,6 30. I\/Br)q]z ]&]{Q@l . r..2006 03/.099809
PCTNSD3] 168 0H R 1Y “‘F%"]a%’."m A ;"}P@mﬂmﬂw
| ami no] -5- [ M SR slirigwiseiie ;l I‘gc_‘ L0 I CRIUDTI QXY )- h.en)d.alamne_

yl am no] pyri m di n-4-3t1)-4'-(azetidin-|-ylcarbonvl oxy)-L. phenyl al anine 5

[00141] St epgpia %tepg_a,{,:a,éaaa&ﬂﬂve‘ﬁﬁeﬁ%)ﬁﬁéﬁ&” Iag@laf’f?rSt nple 7. Step 5

was performnmed using or obenzenes chlor I n plYface of 4-
f | uor obenzervas perffarmgdl usig $chidmberizehdsNRNyTCEREE iSplEcBi-47. 76 (m 211),

7.70-7.60 211), 7.32 .111), 7.21 (bd, 111), 7.03-6.97 2H)

6. 90(bs,1(1 ,059?5?%?%3 “%’ﬁﬁq‘?%’%),)s.sg-s. 7(2 10 (m) 111), 3. 70-g.m36 (H)m

511), 3. 28- g NMRE@DAANS 7.86-426 2n 2 170260 ml2@B 732 By, 1fm  611), 1.11-1.02

(t, 1.511), 7&-1@@}%%@.9#&12&,&@ ,Zl}ﬁﬁzﬁm .@8 ) .@?ﬁbe 11

Prepar ati on @f Yy 3 7b-3N6u; i), $12818. Qb 2m), 2402 Ar @, HEbOraonepv! sul fonvl | -
(m, 6H), 1.11-1.02 (t, 1.5H), 1.01-0.90 (t, 1.5H)

MS m/z 631 (MH")
15
20
[00142] Steps 1,2, 3, 4, 6 and 7 were performed as for Example 3. Step 5
was performed using 2,4-difluorobenzenesulfonyl chloride in place of 4-
fluorobenzenesulfonyl chloride.
IH NMR (CDCL) 5 116 (bs, 6H), 1.93 (b
) , 6H), 1. s, 4H), 2.50-3.75 (m, 13H), 4.83 (bs,
25 1H), 6.60-7.40 (m, 7H), 7.60 (bs; 1H), 7.77 (m, 11, 9.41 (b(s, IH)H) ®
30
[00143] Steps 1,2, 3, 4, 6 and 7 were performed as for Example 2. Step 5
_ was performed using 2,4~diﬂuorobenzenesulfonyl chloride in place of 4-
35 fluorobenzensulfonyl chloride.

- 1IH NMR (CDCL,) 5 0,01 gc, J=69, 1.8H), 1.12 (m, 7.2H), 1.92 (bs, 4H),
2.50-4.00 (m, 13H), 4.78 (m, 0.6H), 4.8 (tu, 0.4H), 6.55 (d, 7= 6.9, 0.4,
6.77 (d, J= 6.3, 0.6H), 6.80-7.38 (m, 6H), 7.51 (5, 0.4H), 7.58 (s, 0.6H), 7.74

(m, 1H), 9.3 (m, 1H)
- ' 40




N -met ylam no] pyrimdin-4-yl)-4'-(pyrrolidin-I-ylcarbonyoxy)-T,- phony

| al ani ne 20 [00142] Steps 1, 2, 3, 4, 6 and 7 were perforned as for Exanple

3. Step 5 was perforned using 2, 4-difl uorobenzenesul f onyl NRb@bérdB0E N

pl ace o - or obenzenesul fonyl chloride. 1H NWR ( 6 1.16 (bs,

611), 1{"’8@3’?{?@ 411), 2.50-3.75 (m 1311), 4.83 (bs, %’é’gﬁlﬁ"f‘ 6. 60- 7. 40
(m 711), 7.60 (bs; 2111), 7.77 (m 111), 9.41 (bs, 111) Exanple 12
Preparation of N(2 [Nc N -dieth; lamno]-5- "-(2 4-difluorophenyJslfi

onvlil _ 30 N'-et ylam nol pvrimdin-4-yl)-4+(}wrolidin-I-ylcarbonyl oxy)-Tr

~phenyl al ani ne [00143] Steps 1, 2, 3, 4, 6 and 7 were perforned as for
Exanple 2. Step 5 was perfornmed using 2,4-difluorobenzenesul fonyl chloride
in place of 4- 35 fluorobenzensuEkasyle 18hl oride. 111 NVR (CDCI3 8 0.91 t,

J= 6.9, 1. 81-Pdparation &f NoR-[X: RididthyldmBa&l-§-Pe"- (ML difluoroghdpOlsdifdD{ m 1311), 4.78
(m 0.611), 4. 8RhithWarfihdioyimiin-4-9-41m&idh-1 AAbbhvioxB-1.7 (d, J= 6.3,

0.613), 6.80-7.38 (m” 611), 7.5 A11), 7.58 (s, 0.611), 7.74 (m
111), 9.33 (m 111) 40 23 Novenber 2006 WD 03/099809 PCT/ US03/ 16804

Exanpl e 14 Preparation of N-( -[[ N NT=di et hi et hyl am no] - 5-

'- (2, 4-di f | WipHeSieps 51, A,0n6lapd 7 Wererpetfodmeedrae fgyBxampldilh- 8tep ) 4' -
etidin-l-ylcarbo on‘i/g% : h? | al anine [00144] Steps 1, 2, 4, 5, 6 and 7

wer e per f or NEIPEOTP ’éﬁﬁ%@el . Step 3 was perfornmed as for Exanple 7.

111 NVR ( COOERMB (& 476, ~ - 320 (4Tk . 50:3.80 (m 911),
4 30 10 (madbh)s Rt S8 Ao B A RIs BB T "0 ol 5 a0

(bd,0.411) 6.90-7.40 (m, 7H), 7.77 (m, 1H)

MS m/z 619.2 (MH")

15

20 [00145] Steps 1,2, 4, 5, 6 and 7 were performed as for Example 12. Step 3
was performed as for Example 7.
THNMR (CDCL) § 0.89 (t, /=6.7, 1.8H), 1.16 (m, 7.2H), 2.28 (m, 2H), 3.00-
4.00 (m, 8H), 4.09 (bs, 4H), 4.79 (m, 0.6H), 4.88 (m, 0.4H), 6.80-7.30 (m,
TH), 7.57 (s, 0.4H), 7.62 (s, 0.6H), 7.75 {m, 1H), 11.9 (bs, 1H)

25 _
MS m/z 633.2 (MH)

30

[00146] Steps 1, 2, 3, 4, 5 and 7 were performed as for Example 2. Step 6

was performed using propargyl bromide in place of ethyl iodide.

35 TH NMR (CDCLY 5 118 (m, 6H), 1.93 (bs, 4H), 2.37 (s, 1H), 3.00-3.70 (m,
| 10H), 3.80 (d, J=21.3, 0.6H), 3.98 (d, /= 18.3, 0.4H), 4.51 (m, 1H), 4.88 (m,
-1H), 6.75-7.35 (m, 7H), 7.58 (s, 0.6H), 7.63 (s, 0.4H), 7.86 (1, 2H), 9.71 (bs,

1H) - , | |
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6.90-7.40 (m 711), 7.77 (m 1H M5 mz 619.2 (MN 15 Exanple 14
Prepar ation of NN(2_ . N-diethylamno]-5- -(2,4-difluoronhenyl sul f~nvl) -
N "-et ylam no]lnyrimdin-4-yl)-4"- etidin-|-ylcarbonyl o~t2¢ Nolemb&®nd6
| al.ani 0145] Steps 1, 2, 4, 5, 6 and 7 were as for
Exanpl gﬁ?é)% @p 3 was perfornmed as for Exanple 7. 1%?&%%(% 13) 8 0.89
(t, J=6.7,1.811), 1.16 (m 7.2, 2.28 (m 211), 3.00- 4.00 (m 811), 4.09
(bs, 4110 4.79 (m 0.611), 4.88 (m 0.4i), 6.80-7.30 (m 711), 7.57 (s,
0.411), 7.62 (s, 0.611), 7.75 (m 111), 11.9 (bs, 111) 25 M5S mz 633.2 (MN
‘Exanpl e 15 Preparation of N-(-[2, Mdiet ylamno]-5-[1~"-(4-fluoronhen,
I sul fony)-N'- 30 pnpar -
m no] pyri mdin-4-y])-4'- (pyrrol [ dﬂx@nimgdﬁ;ar bonyI oxyl -L- phenylal nin

P u‘n AN , 2 cLyl]e f il A TE XY ,Hll"\lll e 2. St ep 6

pkvifedi de. 35 1H NWMR

(CDC153)8118(m 6, lblaning , 3.00-3.70 (m
1011), 3.80 (d, J=21.3, 0. 61) 3798 , J 18.3, O. 411) 4.51 (m 111), 4.88
(m 111), ( v Y/ 11), 7.86 (m
211), 9. 71 (@aﬂﬂé% R Haﬂd?é&ei’a@r&?&@r%ﬁ‘@éﬁbﬁ%gooa WO
03/ 099809 PGhid $S613/ciduiihg Frcpamy oridaidet plas aftdimethylfsulfate.
N-(2-[N, N-gi}a % am no] ;5 M2 4-difl Toro hn end IsquonvII- ~r"- ronar

! am o] P 10H), 399 E 180(§§m)@§%,4}m1§%)oﬁ%ﬁhs%@n, A of Bheny al anine

YH), 6.75-7.35 (m, TH), 7.81 (m, 2H), 10.0 (bs, 1H)

15
[00148] Steps 1,2, 4, 5, 6 and 7 were performed as for Example 16. Step 3
~ was performed as for Example 7.
20 I NMR (CDCL) § 1.18 (m, 6H), 2.34 (m, 31, 3.00375 (m, 6H), 3.80-4.25
- (m, 5H), 4.47 (m, 1H), 4.89 (m, 1H), 6.75-7.35 (m, 7H), 7.79 (m, 2H), 10.3
(bs, 1H)
MS m/z 643.2 (MH")
25
30
[00149] Steps 1,2, 3,4, 5 and 7 were performed as for Example 7. Step 6
was performed using propargyl bromide in place of ethyl jodide.
| THNMR (CDCL,) 5 1.25 -
m, 6H), 2.28 (m, 3H), 3.00-3.75 (m, 6H), 3.80-4.25
35 (m, 5H), 4.47 (m)lH), 4, 8(9 {m, 1H), 6.75-7.35 (m 7H), 7.57 (s, 0. 6'_[-1), 7.62
(s, 0.4H), 7.79 (m, 2H), 10.6 (bs, 1H)
MS m/z 625.2 (MH")
a0
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[00147] Steps 1, 2, 3, 4, 5 and 7 were perfornmed as for Exanple 11. Step 6
was performed using propargyl bromde in place of dinethyl sulfate. 1H NVR
(CDC13) 8 1.17 (m 611), 1.94 (m 4H), 2.40 (m 111), 3. @3MNbvémbénn00610
1011), J=18.0, 0.611), 4.18 (d, J= 18.0, O. (m 111),
4.90 (m ’f%g',’g 6.75-7.35 (m 711), 7.81 (m 211), 10%}%"5“34“%1) Exanpl e 17
Preparation of N-(2-[N N-dieth mno]-5-[N -(2.4-difluoropheflylSU fonvll- 15
TT"~nro m nol pydm di n-4-y1)-4'-(azetiin-|-vlcarbonyloxy)-L nhenyl al ani ne

- [00148] Steps 1, 2, 4, 5, 6 and 7 were perforned as for Exanple 16. Step 3
was perforned as for Exanple 7. 2 (CDC13) 8 1.18 (m 611), 2.34 (m
313), 3. 00- 3. Frondedfon 8240213180 4h Adminb 5 [RL A ohidhorthén Eﬁafoﬂr&%\r' 4.89 _(m

111), 6.75-7.3 ol inalfyr{ichlThy B4 (ol toflgin Weardohop i ST 2 643 2 (M)
25 Exanple IS Priepardtion Of N'-( lﬂgm y am r ]- - (4f | uor ophe
ylsulfonvl)-N - ron r | am nol p} 7drn-4-y (azetl di n-1 -yl carhonyl oxy)-L .

30 ph | al 014 t d f d f
Eample 7 SISy SRSt detrr ﬁ%?lwsm%mﬁaﬁx BRilaSP? place of et hyl
odide. 1M N AGRERR) g oo eéf@nt%?md 3.00-3.75 (m 611),

3.80-4. 25 35 m 513) .89 (mN), 6.75-7.35 (m 7H), 7.57
(s, 0.6H), MQCD@D-)M)B (1 H‘D 1&6—72211)1,21“!)07 62-7158 (HBHNB3%d z 625.2 (MVH)
40 42 - -- -7,28(m,2H), 7.19-717 (m; 1H), 7.04-6.98 (m, 2H), 4.83 235 (xg\28xel2- 2006

10 3.82 (m, 1H), 3.63-3.37 (m, 8H), 3.27-3.08 (m, 2H), 2.72 (bs, 1H), 2.04-1.86

(m, 4H), 1.24-1.07 (m, 6H)

BC NMR (CD,OD) § 177.2, 176.5, 162.7, 156.7, 155.7, 154.5, 153.2, 142.6,

1403, 137.4,137.3, 133.1, 132.9, 132.8, 132.7, 132.2, 132.1, 124.3, 111.3,
15 80.5, 80.3, 77.7, 58.2, 57.7, 44.9, 43.4, 28.1,27.3, 14.8, 14.7

MS m/z 655 (MH")

[00151] The following methods may be used to test compounds of this

20 mvention,
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WO 03/ 099809 PCT/ US03/ 16804 Exanple 19 Preparation of N-(2,EM '-diet

ylam no] _5- "-(4-chlorophen; | is ~lfonyl)-N"-

nropar gyl am no] pyri m di n-4-yj)-4-(pyrrolidin-I-ylcarbony 28 Novehesaehed ani ne
5 [001 1, 2, 3, 4, 5 and 7 were perforned a le 1. Step 6
was per oroﬁ{g%e%si ng propargyl bromde in place of et %&ffﬁ{sgﬁgw “H NUR
(Ch30D) 8 8.13 (s, 111), 7.86-7.82 (m 211), 7.62-7.58 (m 2H), 7.32- 7.28
(m 211), 7.19-7.17 (m 111), 7.04-6.98 (m 211),4.83-4.5 (m 2H), 4.12- 10
3.82 (in, 1H), 3.63-3.37 (m 811), 3.27-3.08 (m 2H), 2.72 (bs, 1H),
2.04-1.86 (m 411), 1.24-1.07 (.6 3C NWVR (CD30D) 8 177.2, 176.5,
162.7,156.7,155.7,154. 5, 15%1%‘;2 Z eiiil% O.a%, 137.4,137.3, 133.1,
132.9,132.8, 132.7,132. : %5’1‘.‘ , .- 15 80.5, 80.3, 77.7, 58.2,
57.7, 44.9, 43.4, 2@@%;&*@? Agbesion 1 w%amﬂ'lgsogef(%) [00151] The

foll ow ng net hods maybe used to test conpounds of this 20 invention. 43 23
Novegber 20@GcedfR:03/ 099809 PCT/ US03/ 16804 Exanple A a4(3' Integrin '
Adhesi on Assay: JurkatTM Cell Adhesion to Human Pl asma Fi bronectin 5
Procedure: [[1320P6 sellptatds (Gostara§9G Eldsplaies) 3Bo0comied withdumeh were coated with

h fib ti i b BRL,, t 16-023 t trati f 10
gornt over AogmE i CRe T e i G nre BB W s 2ol uti on of
bovi ne  ser uverAichityPC( BEfplails 8 thed biarkedwith 4 sulitiRinDFbevthd s (mai ntai ned in

| o hase 10 growth), were | abeled. with lcein AM according to the
(108 phase 40 o W uin (5 0.4 Selin furkat™ ool (Rafataited bn log passe

10 growth} were labeled with Calcein AM according to the manufacturer’s
instructions, and suspended at a concentration of 2 x 10° cells/mL in
Hepes/Saline/BSA. The cells were then exposed to test and control
compounds for 30 minutes at room temperature before fransfer to individual
wells of the fibronectin coated plate. Adhesion was allowed to occur for 35

15 minutes at 37°C. The wells were then washed by gentle aspiration and
pipetting with fresh saline. Fluorescence associated with the remaining -
adherent cells was quantified using a fluorescence plate reader at EX 485/EM
530.

20 [00153] Cell cultures were prepared by first splitting the stationary phase
| Jurkat™ cells at 1:10 on day one, and 1:2 on day two to perform assay on day
3. The cells split 1:10 on day one were split 1:4 on day 3 for a day 4 assay.

[00154] The assay plates were prepared by first making & working solution of

25 - Gibco/BRL Human Fibronectin (cat # 33016-023) in PBS++, at 10 pg/mL.
A Costar 3590 EIA plate was then coated with 50 pL/well for 2 hours at room
temperature (thought it can also be left overnight at 4°C). Finally the plate
was asperated and blocked with Hepes/Saline Buffer, 100 pL/well, for 1 hour

_ at RT followed by washing 3X with 150 uL of PBS++.

30
[00155] Compound dilutions were accomplished by preparing 1:3 serial
dilutions of compounds as follows. For each plaie (4 compounds/plaie) 600.
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instructions, and suspended at a concentration of 2 x 106 cells/nL in
Hepes/ Sal i ne/ BSA. The cells were then exposed to test and control

conpounds for 30 minutes at roomtenperature before transf3elovembér2ddgi dual
wel |'s lgoronectin coated plate. Adhesion was e occur for 35
15 m ngivgfsagg%ﬁ%gc The wells were then washed by gentEiJIC(Lar aspf%ﬂgti on and

pi petting with fresh saline. Fluorescence associated with the renmaining
adherent cells was quantified using a fluorescence plate reader at EX

485/ EM 530. 20 [00153] Cell cultures were prepared by first splitting the

stationary R : - 1Q. (o] -2 .0n day two to
perform ass?}a‘ﬁﬁe g%%éﬂ'{%& ﬁ%]ggé:’g%@gg%fl %’?‘ ltgl?'{bg?%crlf ' %g?“%‘n%gm&%‘rﬁ‘él split 1:4 on
day 3 fora oeayaddedss each approfrifetiubd toaiassZ cocattatomesing methgRr ed by fir st
maki ng a wor klﬂ%% sol u%%on 8f‘ 2%{1(3' o/.I_3‘1f1 I—@g&g Fh%r)o tin (cat #
33016-023) iV PESYY I i atq Usige fplconlegnlates, 188 gl ofHlapes(Sle was t hen coat ed
with 50 pL/ wafttr dr@iiman fPuth Wedd addQPI oW ERBRHRIHUG. CA thuflgleBddkell t Can al so be
|l eft _overnight at 4 C). Finally the plate was asperated and bl ocked with

Hepes/ Sal i n@imstirserto 180 oLyasapdd to pifh four iptispacesievenly feiliRsiield by washing 3X
wth 150 ol Eatn SePorrbur ciblshld hinda SROUAGsGl B2 R BGUREG wAF COP! | shed by
I np as follTows.

preparing 1:3 seria utions of conpound or each plate (4
conpounds/ pliransfreg00 thefigst28niimoé pizhcoRp@td dMDIOEH FR9EBdedEE US03/ 16804 pL

wer e added t,0 4, Bi o- itert i,h a Titertube ragk.,Enough conpound
was added ti“"é’a{%ﬁma‘i?{gf%’p‘f’?r%({*f& #%20@8081‘3{/5’6 Iﬂ%%gvd%’cg?ﬁarlati on usi ng net hods
wel | known idflutione wefd perfomdidionatholatt b whifeatiass0 0 the fidxt Hepes/ Sal i ne
buffer or huympap serum were added to rows B through G A nulti-channel 5

pi péPter sefllitonpad mixings dimes.changing s Rachdige afiepmixing Bilgtiensen| y t he
i petter. f i i d 180 L of 2X
peste Sosaghy St o SeS b g o 100 L

conpound was tr irst each conpound dilution in
Row B, | eaving

[00156] A 20 pg/mL solution in Hepes/Saline buffer or human serum, of 21/6
antibody was the positive control and was set aside in a reagent trough to add

15 - to cell suspension plate,

[00157] The cell staining was accomplished by first harvesting the log-phase
Jurkat™ cells by centrifugation in 50 mL tubes (1100 rpm for 5 minutes). The
cells were resuspended in 50 ml. PBS+, spun, and resuspend in 20 ml

20 PBS+. The cells were stained by adding 20 pL of Calcein AM for 30
mjhutes RT. The volume was brought to 50 mL with Hepes/Saline buffer and.-
the cells were counted, spun, and.resuspend to 2 x 10° cells/mL in

Heépes/Saline buffer or human serum.

25 | [00158] The compounds were incubated using the following procedure, Ina
new flexiplate, 65 L of stained cells were added to Rows B through H. Then
65 pL of 2X compounds were added to the appropriaie rows following the
plate setup and mixed three times. 65 uL of 2X-21/6 antibody were added to
Row H and mixed 3X. Finally the plate was incubated at room temperature

30 for 30 minutes,
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Row A enpty. 180 L were added to the other wells in Row A Seri al

dilutions were perfornmed down the plate by transferring 50 gL to the next
10 dilution and mxing 5 times, changing tips each tine aBtNewvesibei2006
-Diluti oy ¢3RER Stopped at Row F. Row G had no conpo nt. [00156] A
20 g/ nmL so?ut?on in Hopes/ Sal i ne buffer or human sergg?mg(%ﬁg@% ant i body
"was the positive control and was set aside in a reagent trough to add 15
to cell suspension plate. [00157] The cell staining was acconplished by
first harvesting the | og-phase Jurka$M cel-ls by centrifugation in 50 ni
tubes (1100 f ! 1. | s we n in 50 nL PBS++,
spun, and r(—?@&g%]eg% ae %é&ﬁgﬁ%wﬁggﬁf‘i&%#ﬁ%“%%ﬁ osrés\?%n?éﬁ etrgfi%%iéd by addi ng 20
L of Cal cei it BRMBSEMBSRO afienthit fsloWing Witk up glodedraasiddimubdtiont 0 50 mL with
Hepes/ Sal i ne buffer and he cells re counted, spun, and resuspend to 2 X
106 cel |/ nihadHls Werp aRrehioR EOGLARDS W WetH e S BEOeS3]  The
conpounds Wesged flabaidgstubaed's 379 fErQbb@Ws MInREO EEIfe wh) @ new
flexiplate, 65 L of stained cells were added to Rows B through H Then 65
L of 52X conp@ehsdsrowdyaovdeegentinpipetting bt ool BRE.ePRSiisddval thowi ng the plate

setup and ni; L gﬁ&i-] - I added to Row H
and m xed %3& g%ﬁr%‘ﬁglstahe P a?@e%ageoélon%%ﬁg%éc@fm@?&éf 2%?#’{0\(,5\%%”2? ature 30 for
30 mi nut es. w4Srepéatédaforariaeal 02D G Gshed\BallBWAID FBOBIRGHIMUIDOJLIMBO4 [ 00159]

Fi bronecti n_adhesj on was asure j n fluorescent plate reader at EX
485/ EM 530 gﬁ%é?g%mpqwgﬁﬁnﬁgeﬂgﬁ&%‘gﬂﬁocedur e. After incubation, the
cells were mxed three tines andlOO L were transfered to the Fibronectin
coated plates and incubated at 37 C for about 35 minutes. Each plate was 5

washed, r oW ®}6Giohn 16y, vaksa ay calgulated fon gach@ompowrd, Bath ipe++ down the si des

vas 1 epoat clrepare Gt B Al MR o LR 4 RE S RhE B Polt ith o0 oL

after concentration at which the growth or activity is inhibited by 50%. The data

is presented in the following tables.

15

[00161]
Example |  IC, (ug/ml)
No. -
20 1. 0.011 ‘
2. 0.001
3. 0.004
4. 0.012
5. 0.00377
25 6. 0.003
7. 0.001
8, 0.001
9. 0.002
| 10, 0.00256
30 11, 0.005293
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washi ng by pipetting down the side of the well. 10 [00160] An |1 C50 val ue
was cal cul ated for each conmpound, both in the presence of the human serum
and in the absence of human serum 1C50 is concentrati onialovehb&i2obbhe
growt h Yy ty is inhibited by 50% The data is in the

fol |l ow ﬁ’é’“?@ﬁ%ds. 15 Cell Adhesion to Human Pl asma Fip%}r?%%@gn (Wtho the
human serum [00161] Exanple 1C5D (ug/nm) No. 20 1. 0.011 2. 0.001 3.
0.004 4. 0.012 5.. 0.00377 25 6. 0.003 7. 0.001 8. 0.001 9. 0.002 10.
0.00256 30 11. 0.005293 46 23 Novenber 2006 WO 03/099809 PCT/ US03/ 16804
Exampl e 1 CSO (ug/ mL) —No—12—76—665632—%3-—0-061515 14. 0.002146 15.

0. 063 Examople IC,, (ug/mly)
No.
12. 0.003632
13. 0.001515
14. 0.002146
| 15. 0.063
5 16. 0.009
17. 0.00337
18. 0.003663
19. 0.004538
10
[00162]
Example IC., (ug/mL;})
15 No.
| 1. 0.264
2. . 0.38
3. 1.062
4, 1.437
120 5. 0.987
6. 0.451
7. 0.053
8. 0.135
| 9. 0.128
25 10, 0.052332
11, 0.305436
12, 0.147085
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5 16. 0.009 17. 0.00337 18. 0.003663 19. 0.004538 10 Cell Adhesion to
Human Pl asma Fi bropectin (Containing human serum [00162] Exanpl e
ji~(ug/nm) 15 No. 1. 0.264 2. 0.38 3. 1.062 4. 1.437 B2NdwemBer280s 6.

0. 451 8. 0.135 9. 0.128 25 10. 0.052332 436 12.
0.14708@“”%@Q§§)hbvenber 2006 WO 03/ 099809 PCT/USOSﬁ%%E@gy% % 0. 055391
14. 0.03259 15. 1.102 16. 0.371 5 17. 0.080426 18. 0.3

13. 0.055391
14. 0.03259
15. 1.102
16. 0.371

5 17. 0.080426
18. 03
19. 4.114982

Example B

10 In vitro Saturation Assay For Determining Binding of
: Candidate Compounds to a,f,

[00163] The following describes an in vitro assay to determine the plasma
levels needed for a compound fo be active in the Experimental Autoimmune
15 - Encephalomyelitis ("EAE") model, described in the next example, or in other

in vive models.

[00164] Log-growth Jurkat ce]ls are washed and resuspended in normal
animal plasma containing 20 pg/mL of the 15/7 antibody (Yednock, et al., .J.
20 Biol. Chem., (1995) 270(48):28740),

[00165] The Jurkat cells are diluted two-fold into either normal plasma
samples containing known candidate compound amounts in various
concentrations ranging from 66 uM to 0.01 uM, using a standard 12 point

25 - serial dilution for a standard curve, or into plasma samples obtained from the
peripheral blood of candidate compound-ireated animals.

[00166] Cells are then incubated for 30 minutes at room temperature, washed
twice with phosphate-buffered saline ("PBS") containing 2% fetal bovine
30 ~seruna and 1mM each of calcium chloride and magnesinm chloride (assay

medium) to remove unbound 15/7 antibody.
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19. 4.114982 Exanple B 10 In vitro Saturation Assay For Determ ning Bi nding
of Candi date Conpounds to a4(31 [00163] The follow ng describes an in
vitro assay to determne the plasma |evels needed for a 23aWg@ember 2006be

active i dsRseshscperi nental Autoi mmune 15 Encephal onmygli L P EAE") nodel,
descri bgg)(lln the next exanple, or in other in vivo rr%’j&lé[fs@m l5‘0164]

Log-growt h Jurkat cells are washed and resuspended in normal aninmal plasm
containing 20 gg/nm. of the 15/7 antibody (Yednock, et al., J. 20 Biol.
Chem, (1995) 270(48):28740). [00165] The Jurkat cells are diluted two-fold
into either normal plasma sanpl es containing known candi date conpound
anpunts in various concentrations ranging from66 Mto 0.01 M using a

st andard 12 [paiGT] ']25ce]&reiratheﬁlbipdt:eid@dil]oﬁﬁbe@thﬁh*%ﬁﬁfagdiecﬁgﬂamab'yr into plasma

sanpl es obtained fr th peri pheral bl ood of candi date conpound-treated
ani mal s. [0@?@6‘]‘“’@%&&“&&@%@?@% WestbrookMED whisd hef bepnadsoghedr oom

tenperature 1fof’@ﬁrhﬁﬁ-sgéc‘fﬁ:cc&oé@r&aﬁﬁﬂﬂ%&g—gﬁﬁabgﬁgnfvﬁﬁ?%? §€r‘$1:n%tr( tEBS")

containing 2% fétal bovine 30 serumand 1nmM eac ciumchl ori de and

magn@si um cenwedl deeciea being studied iathy0Q andrimowbated inrtheodarkl atl5C7o=dt | body. 48 23

Novenber 20 atdd 03/ 099809 PCT/ US03/16804 [00167] The cells are then

exposed to phycoérythrin-conjugated goat F(ab')2 anti-nouse |1gG Fc

(1 mmunot ech, Westbrook, ME), which has been adsorbed for any non-specific

cross-reactiyity by co-incubation with 5% serumfromthe 5 ani mal species
dorek) e

bei ng st udi & > o1 vaskedityice With away medivm andrsuspendedinthe 30 i nut es.
[00168] Cel g, ar A i lﬁﬁﬁ?dy i pended in the
sanme. They es{%lé 'tﬁéé@@g%%%é&ga&gmdwgss an%ﬁﬁk#%%ggﬂéﬁ%facti vated cell
.10 sorter ("FACS") analysis as described in Yednock et al. I. Biol. Chem., 1995,

270:28740,

[00169] 'The data is then graphed as flnorescence versus dose, e.g., ina
normal dose-response fashion. The dose levels that result in the upper platean

15 of the curve represent the levels needed to obtain efficacy in an in vivo model, -

Cassette Dosing and Serum Analysis
20 for determination of Bioavailability

[00170] The oral bioavailability was screened by dosing rats with a cassete,
i.e. mixture of 6 compounds per dosing solution. The cassette included 5 test
articles and a standard compound, for a total dose of 10 mg/kg. Each

25 compound/test article was converted to the sodium salt with equimolar t N
NaOH and dissolved in water at 2 mg/mL. The cassetté was prepared by
mixing equal volumes of each of the six solutions. The cassette dosing
solution was mixed well and then the pH was adjusted to 7.5-9. The dosing
sohition was prepared the day before the study and stirred overnight at room

30 temperature.
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10 sorter C FACS') analysis as described in Yednock et al. J. Biol. Chem,
1995, 270:28740. [00169] The data is then graphed as fluorescence versus
dose, e.g., in a nornmal dose-response fashion. The dose 2BeWebsbér2a06 r esul t
in the ateau 15 of the curve represent the | ded to obtain
efficacgﬁﬁﬁ%gﬁbin vivo nodel. Exanple C Cassette Dosﬁﬁgﬁgﬁ%& erum Anal ysi s
20 for determnation of Bioavailability [00170] The oral bioavailability
was screened by dosing rats with a cassette, i.e. mxture of 6 conpounds
per dosing solution. The cassette included 5 test articles and a standard

conmpound, f e of 10..mm/ Each.25..co und/.t e article was
converted tgbq]ﬁfle]t g\(&)%%" %%\géugl aw%(ﬁﬁa%gﬁ%rpg%mies%w%%rgtﬂﬂesd Ssol ved in
water at 2 ngekd old witausedb@ ks bResnd RaRvaRedegantiied 07 Hil06t @@y Vol unes of

each of theaaéé olytions. The cassette dosing, solution was m xed well and
then the pH adhn-agqogaachssfq@pgpnq-wgteﬁcgq%mg%lpe@qrpgw was prepared the

day bef or etk o Shictt G5k KSHHL Bkd R hR0HABR feqper ature. 49 23
Novenber 2006 WD 03/099809 BPcfjﬁlf'ﬁj‘aUSOSI 16804 08&157%1' lé\l/aB’e Sprague Dawl ey (SD)

rats3from Charles River Laboratories, 6-8 weeks old were used in this
screen. Rat ntined for at |east gne,da nd d continuous
access to f i%déﬁ%]ﬁggm#s koi ﬁlgnﬁcflélﬁ ab(@fsc?&% @‘ﬁ@glﬁdﬁf%‘? M ation of the
- cassette, tkesifigdodutivR s babintebrddraldPifefoh BB RS Josik@ vBlumeT5[ 00172] Four SD
rats were assigned in each cassette. A single dose of the dosing solution
was adni ni P& aB‘?BmFWeEede@&‘?ﬂ‘iaﬂ@ﬁtsWﬁéf%&h?@fﬂ@M&e (5 nl/kg) and tine
were recorded and rats were fed 2 h after dosing. 10 [00173] Bl ood sanpl es

were collected via cardiac puncture at the following tinme points: 4 h, 8 h
andl@2 h. | i#ed@]aBidog spmples were cifleord vinatatdiatpuosture s follewing

time points: 4 b, 8 h and 12 h. Immediately prior to blood collection, rats were
anesthetized with CO, gas within 10-20 seconds. After the 12-h samples were

collected, the rats were euthanized via CO, asphyxiation followed by cervical-
dislocation.

15
{00174] Blood samples were kept in heparinized microtainer tubes under sub-
ambient temperature (4 °C) before they were processed. Blood samples were
centrifuged (10000 rpm for 5 minutes) and plasma samples were removed and
stored in a —20 °C freezer until analyzed for drug levels. Drug levels in the

20 plasma were analyzed using the following protocol for direct plasma

precipitation.

[00175] The in vivo plasma'samples were prepared in a 1.5 mL 96-well plate,
o by adding, in order, 100 pL of the test plasma, 150 pL of methanol, followed
25 by vortexing for 10-20 seconds. 150 pL of 0.05 ng/puL of an Internal Standard

in acetonitrile were added and vortexed for 30 seconds.

[00176] The standard curve samples were prepared in a 1.5 mL 96-well plate,
by adding, in order, 100 pL of control mouse plasma, followed by 150 pL of
30 ~ methanol and vortexing for 10-20 seconds. 150 pL of 0.05 ng/uL. of an
' | Internal Standard in acetoniirile were added and vortexed for 30 seconds. The
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anesthetized with CO2 gas wthin 10-20 seconds. After the 12-h sanples were
collected, the rats were euthanized via CO2 asphyxi ation followed by :
cervical dislocation. 15 [00174] Bl ood sanpl es were kept23iNvvB@paiionszed
m cr ot a{“@qf es under sub- anbient tenperature (4 t hey were
processe .3/3%%@d sanples were centrifuged (10000 rp%fr;c{)]r%@k%‘nut es) and
pl asma sanples were renoved and stored in a -20 C freezer until analyzed
for drug levels. Drug levels in the 20 plasna were anal yzed using the
foll owi ng protocol for direct plasma precipitation. [00175] The in vivo

pl asma sanpl : i 2 -well .pl at e y .addi ng, in
order, 100 psﬁﬁgl%?{(ﬁvﬁrg%@s p gé’zg%ﬁg @(fmg%%% t}%%n@t%ghﬁoﬁoflfpf)%%ogmd 25 by

vort exi ng f anteik@-i2 0% extindsl to dbidinla stindfd Grva ginke of 0.88g/hilt-er nal Standard in
acetonitril gd%g/ dded.and vorfexed for gﬂo\kéecon s. [00176] The standard
curve sanpl €% é'?[pr sapple wiasyortgxed or30secopisat e, by adding, in
order, 100 L of control nouse plasma, followed by 150 gL of 30 nethanol

and vortexrn&for 10-20 seconds. 150 L of 0.05 ng/pL of an Internal Standard
i n aget oni t (P17l dhe sampliesvennthen emundud-Tomitess®Rdpm il 50 23 Novenber

2006 WD 034 C es re iked.wth 0-200 ng (10
concentrati ﬁgéﬁggﬁ%ﬁgﬁq%%ﬁ%ﬁ%%@ﬁvﬁaﬁ%&rﬁgﬁ%ﬁoI to obtain a
st andard curleen 8Gwgk phafe. The orpgghivlsolver? wAO theh gvapbratedgatilthe t he sanpl e was
vortexed for_ 3Q seconds. 0177] . The sanples were then spun for 20-30

m nut es at §66‘8°Sr‘f5ﬁ?aw(ﬁ?ﬁ%rEgp‘ﬁﬁéoq/f3%rﬁoé¥lﬁf(§l§‘8ﬂ5@f PEPYO- 90% of super nat ant
was transferred into a clean 96-well plate. The organic solvent was then

evaggrat ed until the sanples were dry (under N2 at 40C/ 30-60 nin
( ZyH@r kTur bR PS]) Thagsifleowashendisolved I8 88 Lirhehileghsw@ffed i n 200 - 600 L

obi | o Dhasesf S0 1,ARY LA M as Sl MBI, 135 SRSTaBHoHST N9 2 PE- Sei ex

- API - 3000

triple quadurpole mass spectrometer (SN0749707), Perkin-Elmer,
Series200auto-sampler, and shimadzu 10A pump. Acquisition was done with
_ PE-Sciex Analyst (v1.1) and data analysis and quantification were

15 accomplished using PE-Sciex Analyst (v1.1). A 5-50 uL sample volume was

injected onto a reverse phase ThermoHypersil DASH-18 column (Keystone

2.0x 20 mm, 5 pm, PN: 8823025-701) using a mobile phase of 25% CH,OH,

0.1% TFA-100% CH,0H, 0.1% TFA. The run time was about 8 minutes at a

flow rate of about 300 pL/minutes.

20 ‘
[00179] The Area Under the Curve (AUC) was calculated using the linear
trapezoidal rule from t=0 to the Iést sampling time t, (see Handbook of Basic
Pharmacokinetics, Wolfgang A. Ritschel and Gregory L. Kearns, 5™ ed, 1999).

25 | AUC™ = 8((C, + Cpa)/2)) * (b — ) [(ke/mL)h]

[00180] In the case of the cassette dosing paradigm, samples at 4, $ and 12 h
post extravascular dosing, the AUC was calculated from t=0to t=12h. The
AUC™® values were calculated for each individual animal and the average
30 AUC*2! aye reported in the table below.
| - [00181] e |
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triple quadurpol e mass spectroneter (SNO749707), Perkin-El mer,

Seri es200aut o-sanpl er, and shimadzu | QA punp. Acquisition was done with
PE- Sci ex Anal yst (vl.1) and data anal ysis and quanti fi cataidfovember 2086
accorrplg%hﬁ ng PE-Sciex Analyst (vl.1). A5-50 L | ume was

i njecte nfta%g’d%‘| reverse phase ThernoHypersil| DASH 181%?; rmﬁyﬂaeystone 2.0
Xx 20 mm 5 m PN 8823025-701) using a nobile phase of 25% CH3OH, 0.1%
TFA- 100% CH3OH, 0.1% TFA. The run tine was about 8 mnutes at a flowrate
of about 300 L/ m nutes. 20 [00179] The Ar ea Under the Curve (AUC) was

cal cul at ed usi ng t hertrmear—trapgezordat—rute-fromt =0 to the | ast sanpling
time tx (see Handbook d&xamplsNo. F’har nacakUﬁ‘etl cs, (Wl fgang A Ritschel and
Gegory L. Kearns, 5f7h €d,’ 1999). fCﬁg— S{(¢ + Gl)/2)) - (t+l- c,)
[ (g/mL)h] [00180] Inithe chse Of the cass e_dosijng paradi gm sanpl es at
4, 8 and 12 h post extravascul af dosi ngs gfhe AUC{was cal cul ated fromt = 0
tot =12 h. The AU];‘—l—Z—b—uaJ—uewLe—@a'f-cu_a.t-ed_for each i ndi vi dual
ani mal and the average 303AUC' 51 are peported in the table bel ow. [00181]
51 23 Novenber 2006 [WO03/099809PCTUSO3F16804+Hxanple No. AUC 1. 14.798
2. 18.971 3. 22.271{5 4. 43.829| 5. 2.1%8% 6. 0[5125 7. 0.8979 8.
2.4082 5 21654
6. 0.5125
7. 0.8979
8. 2.4082
10 9. 2.0774
10. 2.1113
11. 14.818
12, 4.7816
13. 1.283
15 - 14, 0.3566
15, | 90317
16. 23.808
17, ' 0.8628
18, ; 47528
20 -
Example D
Asthma Models
25 {00182] Inflaminatory conditions mediated by ¢,8, integrin include, for
example, eosinophil influx, airway hyper-responsiveness and occlusion that
occurs with chronic asthma. The following describes animal models of asthma
that were used to study the in vivo effects of the compounds of this invention
for use in treating asthma. '

30
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10 9. 2.0774 10. 2.1113 11. 14.818 12. 4.7816 13. 1.283 15 14. 0.3566
15. 90.317 16. 23.808 17. 0.8628 18. 4.7528 20 Exar‘rpl e D _ Ast hma Model s
25 [00182] Inflanmatory conditions nediated by a43, inted3iNovembbrdl®s for

exanpl e ' hil influx, airway hyper-responsi Vengss R0 cl usion that
occurs ‘\% ﬁ)fb:%?%m c asthma. The follow ng describes anima rm@el s of asthma

that were used to study the in vivo effects of the conpounds of this
invention for use in treating asthnma. 30 52 23 Novenber 2006 WO 03/099809

PCTI US03/ 16804 Rat Asthrma Model [00183] This nodel follows tge przgigur es
descri bed by 1112148 |, Am J. Resp. Crit. Care Med,. 153 4,
(1996) and Chlgg%gn etﬂzgld,éll Am J. Resp. Crit Care Med 155:4, A881 (1997),

both of whi cli0@ii88] Thisonqiel ailews thy plocedutaideseibed by Clipinan endlj 4@t y. Oval bunin
/rrL) and injected

: hydr oxi d
() i e R ae el ghs 4 B T598 mccvpman srelv k B her wi i
adj uvant mr@ltcai%@aé@rbsmm@wm@’ﬂam oilé}moﬂ%}emrp%ﬂatedﬁﬁﬁs' tized animals

were restrained in plastlc t ubes and exposed
5 reference in their entirety. Ovalbumin (OA 10mg/mL) were mixed with

aluminum hydroxide (10 mg/mL} and injected (i.p.) in Brown Norway rats on
day 0. Injections of OA, to gether with adjuvant, were repeated on days 7 and
14, On day 21, sensitized animals were restrained in plastic tubes and exposed
(60 minutes) to an acrosol of QA (10 mg/kg) in a nose-only exposute system.

10 ~ Animals will be sacraficed 72 hours later with pentobarbital (250 mg/kg, i.p.). -
The lungs were lavaged via a tracheal cannula using 3 aliquots (4 mL) of
Hank's solution (HBSS x 10, 100 mL; EDTA 100 mM, 100 mL; HEPES 1 M,
25 mL; made up to 1 L with H,0); recovered cells were pooled and the total
volume of recovered fluid adjusted to 12 mlI. by addition of Hank's solution.

| 15 Total cells were counted (Sysmex microcell counter F-500, TOA Medical

Electronics Otd., Japan) and smears were made by difuting recovered fluid (to
approximately 10° cells/mL) and pipetting an aliquot (100 pL)into a
centrifuge (Cytospin, Shandon, U.K.). Smears were air dried, fixed using a
solution of fast green in methanol (2 mg/mL) for 5 seconds and stained with

20 eosin G (5 seconds) and thiaziné (5 seconds) (Diff-Quick, Browne Tid. UK)
m order to differentiate eosinophils, nenirophils, macrophages and
lymphocytes. A total of 500 cells per smear were counted by light microscopy
under oil immersion (x 100). Compounds of this invention were formulated
into a 0.5% carboxymethylcellulose and 2% Tween80 suspension and

25 admi_nistered orally to rats which had been sensitized to the allergen,
ovalbumin, Compounds which inhibited allergen-induced leucocyte
accumulation in the airways of actively sensitized Brown Norway rats were

considered to be active in this model.

30
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(60 mnutes) to an aerosol of OA (10 ng/kg) in a nose-only exposure system
10 Animals wll be sacraficed 72 hours |ater with pentobarbital (250 ny/kg,
i.p.). The lungs were |avaged via a tracheal cannul a usiZ3gNdemberioé s (4
m.) of widankesgessol ution (HBSS x 10, 100 ni; EDTA 100, %33?1 d]gt HEPES |
25 nm; made up to 1 L with 1120); recovered cells weré poo and the total
vol unme of recovered fluid adjusted to 12 m, by addition of Hank's
solution. 15 Total cells were counted (Sysrrex m crocell counter F-500, TOA
Medi cal Electronics Od., Japan) and snears were made by diluting
recovered flMoﬁ’se(AﬂthW(ﬁl(' mately 106 cells/ L) and pipetting an ali quot
(100 AL) into a centrifuge (Cytospin, Shandon, U K. ). Snears were air

dri ed, f|xedom%ﬁmpogndmmnlsmvaha@dnga@eﬁﬁelmpdﬁb@ﬂﬁ&hfél (2 ng/nL) for 5

seconis a1 Shted oo, BB S SRR e, (5 seconc)

. nheutrophi ![SdMgﬂclli@pigf@ﬁBMan@mll MHHOCBESSI(QS%)MdMmbldafet?n({i%?ggI scger srrgar f
were counted by Light m croscap rsion (X npounds o
this 3 nvent |%ﬁ V»B?SQEfG‘?]%MPblBé‘H QIQ‘}‘#O% @8@% YYEEE hyl cel | ul ose and 2%

Tween80 suspg, @Pgre%ée&@mﬂb ERE&Y. mﬁiémaék% hide{8MineBshad been

sensitized to rgen, ova bum n. Conpounds which inhibited
al | ergen-i ndmf(ag@) Weemmyz@ ongley U by len irittgperitoncelivjcetionday$ b2 8t i vel y

025 23 Novembrh SR hifnt B S o AP RRS S HRaBR AR BT 1 Voel

[00184] Conmpa 161“&9%M@&r&g’@hm&tr&hdnnmetembméwﬂ;ﬁ%cmeacute pul monary

i nfl ammation follow ng the ures 9 Am J.
Respidt. cel oaginzedgfeys 18 aef?sﬁg@aw e %‘i%/él SHE Brog) © (1999). 5
Am J. Respi Iyintil| w&'are éﬂﬂ%lze@&d%@ncﬁ%olam huBy ¢ €ach
mcorporatedm%ly reference I1n their entirety. mal e B ack/6 mce (8-12
weeks ‘collected on day 30, 48 hours post first challenge. Eosmophﬂs were quantified

by a FACS/FITC staining method. Compounds of this invention were
formulated into a 0.5% carboxymethylcellulose and 2% Tween80 suspension
15 |  and administered orally to mice which had been sensitized to the allergen,
ovalbumin. Compounds which inhibited allergen-induced leucocyte
~ accumulation in the airways of actively sensitized C57BL/6 mice were

considered to be active in this model.

20 Sheep Asthma Model
J00185] This model follows the procedures described by Abrabam et al,”
J.Clin, Invest, 93:776-787 (1 99;4) and Abraham et al, Am J. Respir Crit Care
Med 156:696-703 (1997), both of which are incorporated by reference in their
entirety. Compounds of this invention have been evaluated by intravenous-

25 o (saline aqueous solution), oral (2 % Tween80, 0.5% carboxymethylcellulose),
and acrosol administration to sheep which are hypersensitive to Ascaris suum

*anfigen. Compounds which decrease the early antigen-induced bronchial

response and/or block the late-phase airway response, e.g. have a protective:
effect against antigen-induced late responses and airway hyper-responsiveness

30 : (“AHR” , are considered to be active in this model.
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of age) were sensitized on day 1 by an intraperitoneal injection (i.p.) of
0.2 m, ova/lalummxture containing 20 jig of ova (Grade 4, Sigma) and 2
ng inject Alum (Pierce). A booster injection was adm ni S3eN®Rembs oy 14.
M ce ar | | enged on days 28 and 29 with aerosolj ova (in 0.9%
sal i ne)@fotjz)ﬂrgm%g@ m nutes. M ce are euthani zed and br O#gﬁgfégﬁséao? | avage
sanples (3 nL) are collected on day 30, 48 hours post first chall enge.
Eosi nophils were quantified by a FACs/FITC staining nethod. Conpounds of
this invention were fornulated into a 0.5% carboxynet hyl cel | ul ose and 2%
Tween80 susp ol : bR i Lch had been
sensitized t@ﬂ;ﬁ&h@ %ﬁ%l?ggeﬁﬁ%%d\i}éﬁ)ﬁﬁﬁﬁtﬁé%angggﬁﬁg%vﬁiﬁlg\gﬁsanh| bited

al | er gen- i ndbramdiidl sasposed te intated usedriatsicemaitigen ereaiseddaygiidptheact i vel vy

sensitized Co7BL/ ice.were.. considered. _to be active | .S nodel . 20
Sheep Asthm%&%efmﬁﬁﬁ%%f”%ﬁa °Pr‘5‘3%11nd‘f'off’@%n%ﬁ’é’lcﬁr%géet%ﬁiagg described by
Abr aham et  aghe nasdl fakdaBes Wity 2% lidodic,/ ¥ 6ail68 cAtHed@4)as addnd¥driabegh et al , Am J.
Respir Crit Care Med 156:696-703 (1997), both of which are incorporated by
ref erfence i nonemestrl inffhe fastep esopbaghs uHssnirals Wetg t}i‘eﬁ%}%"rt@ﬂw%?/e been

eval uat ed bycl&@%)%@ég?%?lﬁ%@%%@gg%#ﬁ“gﬁlal,ﬁéxmjgﬁbeg{pﬁb (2 % Tween80,

0. 5% car boxynet admnistration to sheep which
ar e hyper sengpidhosopoassgads. s suum anti gen. Conpounds whi ch decrease the
early antigen-induced bronchial response and/or block the |ate-phase
airway response, e.g. have a protective effect against antigen-induced

| at e r esponspe1STN dlairaMRdssEY RAS et ARG AcdoydHNEDHALIGhalt ABPR)) , are consi dered
to be active in this nodel.” 54 23 Novenber 2006 WO 03/ Q%Q 09
PCTI10503/ 1688erosobsfsesaiproaplptiondietowd st ensintesh ugnda dispripble Bedigdlel op bot h early
and late br j [ [ 1 i were used to
study the all%rgl\?\]/%ﬂ gfl glgré?gg% te{]ogolggﬁlﬁ:{ @%’f’ @ﬁa@%ﬁﬁ%ﬁﬁ%éﬁi@%ﬁ%ﬁ ng topi cal
anest hesi a odf 3.2 jm ap dsteimipaissitigasAndetstn @864de dopamione Thendbulidebon cat het er was

advanced th rv%ys%gnnected to a dosimeter system consisting of a solenoid valve and a

source of compressed air (20 psi). The output of the nebulizer was directed

15 into a plastic T-piece, one end of which was connected to the inspiratory port
of a piston respirator. The solenoid valve was activated for 1 second at the
beginning of the inspiratory cycle of the respirator. Asrosols were delivered at
V, of 500 mL and a rate of 20 breaths/minute. A 0.5% sodium bicarbonate
solution only was used as a control.

20

[00188] To assess bronchial responsiveness, cumulative concentration-
response curves to carbachol was generated according to Abraham (1994).
Bronchial biopsies were taken p:ioi' to and following the initiation of treatment -
and 24 hours after antigen challenge. Bronchial biopsies were preformed

25 according to Abraham (1994).

[00189] An in vitro adhesion study of alveolar macrophages were also
_performed according to Abraham (1994), and a percentage of adherent cells
calculated.
30
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5 one nostril into the | ower esophagus. The aninmals were then incubated
with a cuffed endotracheal tube through the other nostril wth a flexible
fi beroptic bronchoscope as a guide. [00187] Pl eural pressMNEenbs 2006 mat ed
accor diﬁ% ob/Aeoidr @ham (11994) . 10 Aerosols (see formil %mlg 32‘% QW) were
generated using a di sposable nedical nebulizer that provi ec? an aer osol
wth a mass nedi an aerodynami c dianeter of 3.2 mas determned with an
Ander sen cascade i npactor. The nebulizer was connected to a dosineter
system consi sting of a solenoid valve and a source of conpressed air (20
psi). The outemisoPforfnlBssebul i zer was directed 15 into a plastic T-piece,
one end of which was connected to the inspiratory port of a piston
respirator. THHEIGhAesebitign oithe eandislsteaompuatdaa 05564 sofliugecond at the begi nni ng
of the inspi r of, the respirat Aerosols were delivered at VT
of 500 mL angﬁél%?) %aftéjyaglfle %V)oqigﬁ?l}?g?%“ﬁﬂt‘)ggo %ﬁc}%ﬁ?%‘lﬁ‘%ar bonat e

sol uti on onl sheviadowiggfroa&iuse: control . 20 [00188] To assess bronchi al

responsi veness, cunul ative concentration- response curves to carbachol was
generated according to Abraham (1994). . Bronchi al biopsies were taken prior
to and foll oy t elﬂ%}&a dhEa 4 hoyrs after antigen
chal | enge. Br gggﬂl%l bi sa?égg{/b\;e% reT %@Q%ﬁ‘%% to Abraham
(1994). [0018@}11:152!11111@0_1111“0 adhesi on study of al veol ar nacrophages were

al so perf or pret—aceordr-rg—torAbrahkam-1994) —and a percentage of adherent

cells cal cu[hgmdieneo 55 23 Novairh1eo. 02—@6 VO O340 99888tr26H 1JS03/ 16804
Aer osol For af i on. [ 00190 K _sorutTom of—thg—candidate—coenpetnd in 0. 5%

sodi um bi caf 8}%&0]1«%@ (W9E at a concent|ration0&f6 30.0 ny/nL is
prepgy ed usingy. q:. ad 100.0 mL g.5. ad 100%
Procedure:

1. Add 0.5g sodium bicarbonate into a 100 mL volumetric flask.
| 2. Add approximately 90.0 mL saline and sonicate until dissolved.
15 3. Q.. 1o 100.0 mL with saline and mix thoroughly.

[00192] B. Preparation of 30.0 mg/mI. Candidate Compound: 10.0 mL

Ingredient Gram/10.0mL | Final Concentration
Candidate Compound - 0.300g 30.0 mg/mL
20 0.5% Sodium Bicarbonate/ { .q.s. ad 10.0 mL q.s ad 100%
' Saline Stock Solution
Procedure:

o 1. Add 0.300 g of the candidate compound into a 10.0 mL
25 - volumetric flask,

2. Add approximately 9.7 mL of 0.5% sodium bicarbonate / saline

stock solution.

3. Sonicate until the candidate compound is completely dissolved.

4. Q.S. to 10.0 mL with 0.5% sodium bicarbonate / saline stock
30 solution and mix thoroughly. |
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the follow ng procedure: 5 [00191] A. Preparation of 0-5% Sodi um
Bi carbonate /Saline Sock Solution: 100.0 nil. Ingredient G am/100.0 nL
Fi nal Concentration Sodium Bicarbonate 0.5 g 0.5% 10 Sal2g Maveémber 2605 100. 0

M q.s.waQsddefye Procedure: 1. Add 0.5g sodi um bicar o a 100 nL
vol urretrl C lgggask 2. Add approximately 90.0 nL sali ng’@&@; E%Ir‘n cate until

dissolved. 15 3. QS. to 100.0 nL with saline and m x thoroughly. [00192]
B. Preparation of 30.0 ng/nl Candi date Conpound- 100mT | ngredient G am/
10.0 m ., Final Concentration Candi date Conpound 0.300 g 30.0 ng/m, 20

0. 5% Sodi um Bi car bonate/ q.s. q s ad 100% Saline Stock Sol ution
Procedure: 1. Add 0.300 und into a 10.0 m, 25
volunetric flask. 2. AddugDQ%g)B(]iHﬁi&p 0 5% sodi um bi car bonat e /
saline stock solution. 3. Som cate unti I the cand| date compound is

conpl etely di6B8] Ve -day’stndD v chadub@d @ eviajuatsithetogicEpoiodipomdsi car bonat e /
saline stock 30 solution and m_Xx thorou h_LFﬁ 56 23, Novenber 2006 WO
03/ 069809 POTthsguEEutdBGation o fFpae €51%6Bé69‘7 SEPWMAYREPEYy on C57B6 M ce

[00193] A 10;davskaty siag: SIREd61ea6vels00 BNRIcIabAId) Q0L Ixi00, Ly of compounds

300 and 1000 mg/kg (mpk), with five mice in each dose level. The dose

volume for all levels Was 10 mL/kg. Dose solutions or suspensions were

prepared in 2% Tween 80 in 0.5% carboxymethy] cellulose (CMC) and new

10 "dose solutions or suspensions were prepared every two - three days. In-life

observations included body weights (study day 1,2, 3, 5, 7, 8 and 11), daily

cageside clinical observations (1-2/day) and periodic (study day -1, 2 and 9)

functional observation battery.

15 [00194) At termination, blood samples were collected by cardiac puncture for
clinical pathology (hematology and clinical chemistry) and drug levels. The
EDTA blood samples were analyzed for total white blood cell count, red blood
cell count, hemoglobin, hematocrit, erythrocyte indices (MCV, MCH,
MCHC), platelets and a WBC five part differential (neutrophil, lymphocytes,

20 monpcytes, cosinophils and basophils). Heparinized plasma samples were
| analyzed for alanine Uansaminﬁse, aspartate transaminase, alkaline

phosphatase, total bilirubin, albumin, protein, calcium, glucose, urea nitrogen,

creatinine, cholesterol and triglyceﬁdes.

25 . [00195] After blood collection, the carcass was necropsied and organs (liver,
spleen, kidneys, heart and thymus) were weighed. Tissue samples; brain,
.salivary glands, thymus, heart, Iung, liver, kiduey, adrenal spleen, stomach,
duodenum, ileum, colon and uterns/ovary, were collected and formalin fixed.
_ Tissues from the vehicle control and 300 and 1000 mpk group animals were
30 processed to H & E stained glass slides and evaluated for histopathological

lesions.
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5 of the present invention to female C57B6 m ce. The conpound was

adm ni stered by gavage at five dose levels, 0 (vehicle control), 10, 30,
100, 300 and 1000 ng/kg (nmpk), with five mce in each dggeidvensér200he dose
vol une | evel s was 10 ng/ kg. Dose sol utions or i ONS wer e

pr epar ew"%’%%men 80 in 0.5% carboxynet hyl cell ul 553”?’%%@?""‘%(1 new 10
dose solutions or suspensions were prepared every two - three days. In-life
observations included body weights (study day 1, 2, 3, 5, 7, 8 and 11),
daily eageside clinical observations (1-2/day) and periodic (study day -1,
2 and 9) fu hanal ey varl i e : erm nation, blood
sanpl es wer ewgg?@eg?gg‘?%gﬁtc%%ﬂ(ﬁ% %gg%zﬁgﬁrrgl&ﬁ%&g%ﬁ%éﬁ%@% pat hol ogy

(henat ol ogy aldcat bithblogy resiie Riesd dnglyzaindr datistjcdl eigaifisant ifterenEBTA bl ood

sanpl es were anal yzed for, total V\gi e blood cell count, red blood cell
count , hermgFQ}'%?aﬁ?dztﬁéti"Fa‘feg’@ contrels 3{15%9?51“}%’ QERAFBES RS voHO) |

pl atel ets ang;g, VBG4l VEndRhdtiodAl b @ibh Bdtteliestitis Qb dnalyksgnpnocytes, 20
nonocyt es, eosi nophils and basophils). Heparinized plasna sanpl es were

anal yzed f or didfesenpeseising shesRuninatss Bisherssandt sasts and dossdepdaffests by kal i ne
phosphat ase,  total bhlirubi I ) g %ﬁd—r m gl ucose, urea
ni trogen, Cpgg#%%ﬁaﬁglénge}l%'gag%stzgrcoﬁ%ﬂkgt%l‘??%ﬁ? %%?? es.él"25 [ 00195] After

‘bl ood col l ection, the carcass was necropsied and organs (liver, spleen,

ki dneys, heart and thynus) were wei ghed. Tissue s |.es, brain, salivary
gl ands, t hyrmif919HeHE gaPWQFﬁqanPl,fg‘E‘i‘ =,°°§¥H’PE‘H§I%?QJ& WERUOR ¢ oach,
duodenum il : bLggqus/ovary, were collected and formalin fixed.
Ti ssues from%t'd{l:ﬁeib\%g#u%ll@ﬁgsoﬁgtrdl and 300 and 1000 npk group ani mals were 30
procéssed to H & E stained glass slides and eval uated for histopathol ogi cal
| esions. 57 23 Novenber 2006 WO Q3/09 9 PCT/US03/16804 [00196] Body

- wei ght changes, absol ute ang, rel_ia'_\_1 A n.weights and clinical pathol ogy
resul ts were analyzed for SCEFFEETTESP Isin Rat ((jii ffeﬁfn(‘ﬂfjes
[00198]" Adjuvant induced arthritis ")1s an amimal model useful in the
study of theumatoid arthritis (RA), which is induced by injecting M.

15 tuberculosis in the base of the tail of Lewis rats. Between 10 and 15 days

following injection, animals develop a severe, progressive arthritis.

[00199] Generally, compounds are tested for their ability to alter hind paw

swelling and bone damage resulting from adjuvant-induced edema in rats. To
20 quantitate the inhibition of hlnd paw swelling resulting from AIA, two phases

of inflammation have been defined: (1) the primary and secondary injected

hind paw, and (2) the secondary uninjected hind paw, which generally begins

developing about eleven days from the induction of inflammation in the

inj ected paw. Reduction of the latter type of inflammation is an indication of

25 immunosuppressive activity. Cf Chang, Arth, Rheum., 20, 1135-1141 (1977).

[00200] Using an animal model of RA, such as AIA, enables one to study the
cellular events involved in the early stages of the disease. CD44 expression on
, macrophages and lymphocytes is up-regulated during the early development of
30 _adjuvant arthritis, whereas LFA-1 expression is up-regulated later in the -
development of the disease. Undefstan_ding the interactions between adhesion
'molecules and endothelium at the earli_eét_ stages of adjuvant arthritis could
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conpared to the vehicle controls by Dunnet's nultiple conparison test using
Prismsoftware. The functional observation battery results were anal yzed
for 5 differences using the Dunnet's, Fisher's exact tests Rdméasmosr end
ef f ect syRyyspbdafy Cochran- Mantel - Haenszel correlation teRShushisichd SAS

sof twar e. f00197] Usi ng a conventional oral fornulation, conpounds of this
invention would be active in this nodel. 10 - Exanple F Adjuvant-Induced
Arthritis in Rats [00198] Adjuvant induced arthritis ("AlA") is an ani nal
nodel useful in the study of rheumatoid arthritis (RA), which is induced
by inj ecting iddd td Sighifibit &dilatiel fn thembiBdDae®inahe frt¥némbl kAf Lew s rats.
Between 10 and 15 days follow ng injection, aninmals devel op a severe,
progressive arthritis. [00199] Cenerally, conpounds are tested for their
ability to alter hind paw swelling and bone danage resulting from

adj uvant-i nduced edenma in rats. To 20 quantitate the inhibition of hind paw
swelling resulting fromAI A two phases of inflammuation have been defi ned:
(1) the primary and secondary injected hind paw, and (2) the secondary
uni nj ected hind paw, which generally begins devel opi ng about el even days
fromthe induction of inflammation in the injected paw. Reduction of the

| atter type of inflammation is an indication of 25 i nmunosuppressive
activity. Cf.  Chang, Arth.” Rheum, 20, 1135-1141(1977). [00200] Using an
ani mal nodel of RA, such as AlA enables one to study the «cellular events
involved in the early stages of the disease. CD44 expression on

macr ophages and | ynphocytes is up-regulated during the early devel opnent of
30 adjuvant arthritis, whereas LFA-1 expression is up-regulated later in
the devel opnent of the di sease. Understanding the interactions between
adhesi.on nol ecul es and endothelium at the earliest stages of adjuvant
arthritis could 58 23 Novenber 2006 WO 03/099809 PCTI US03/ 16804
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| ead to significant advances in the nethods used in the treatnent of RA
59 23 Novenber 2006 CLAIMS: 1. A conpound of Formula (1): R O-R Y Wk
OH SSN~Rr HOO\O5 m wherein each X is independent!y 2BINQE@berQhO®r 0 or
brono; p is an integer fromO to 3; R and R3 together with the nitrogen
atomto which they are bound forman 10 azetidinyl, pyrrolidinyl,
pyrrolyl,: 2.5-di hydropyrrol -1-y1, piperidinyl, or
1,2,3,6-tetrahydro-pyridiny- | -yl group; RZ is selected fromthe group
consisting of |ower alkyl, |ower alkenyl, and | ower alkyl enecycl oal kyl ;
and phar macetitf®¥:1y acceptable salts thereof 15 60 23 Novenmber 2006 WO
Rﬁ/p%QgﬂQ PCT/USO3/16§94 ZAiﬁhgggﬁﬁ&%gﬂgﬁagﬁrnula (I)y: RO /NRs I

R1

) "/
\\
j/ .

I
OH
T
L 2:4 H

\

\

/
(=

wherein each X is independently fluoro, chloro or bromo;

p is an integer from O to 3;
) R! and R together with the nitrogen atom to which they are bound form an
10 azetidinyl, pyrrolidinyl, pyrrolyl,. 2.5-dihydropyrrol-1-yl,
' piperidinyl, or 1,2,3,6-tetrahydro-pyridiny-1-yl group; _
- R? is selected from the group consisting of lower alkyl, lower alkenyl, and lower
alkylenecycloalkyl; |
and pharmaceutically acceptable salts thereof.

15
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NH NR2O0O OO (XIm 5 wherein each X is independently selected fromthe
group consisting of fluoro and chloro; mis an integer equal to | or 2; 10
Rz is selected fromthe group consisting of |ower alkyl, Bowgembal2ieany! ,
and | owdYO &y necycl oal kyl ; R and R3 together wi thpatwsosidsodogen atomto
which they are bound form an azetidinyl, pyrrolidinyl, or piperidinyl
group; and pharmaceutically acceptable salts thereof. 1561 -- ---- -----
23 Novenber 2006 WO 03/099809 PCT/ US03/16804 3. A conpound of Formul a

(IMry I'R-O~NR= I N NAN ~ 1 H X NHO RZO//\\O
2. A compound of Formula (II):

R‘l

M/
Y
0
TN

N)\N

N

K)en

OH

> ‘ M

wherein each X is independently selected from the group consisting

of fluoro and chloro;

- _ | m is au integer equal to 1 or 2;
- 10 | R? is selected from theé group consisting of lower alkyl,. lower

alkenyl, and lower alkylenecycloalkyl; |
R' and R? together with the nitrogen atom to which they are bound

form an azetidinyl, pyrrolidinyl, or piperidiny] group;
and pharmaceutically aégceptable salts thereof,

15 o
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I XI'" /77-~ 5 wherein each X is independently fluoro or chloro; nis zero
or one; RZis -CHZ R where R is selected fromthe group consisting of
hydrogen, nethyl or -CH=CHZ; R and R3 together wi th the 23iNovegbs 280emto
whi ch t Vego0xn9esohound 10 form an azetidi nyl, pyrrofl| dpewisosossoqpi peri di nyl
group; and pharmaceutically acceptable salts thereof. 4. A conpound of
claimi1l, wherein R and R3 together with the nitrogen atomto which they
are bound form an azetidinyl, pynolidinyl, or 15 piperidinyl group. 5. A
conpound of any one of clains 1, 2, or 3, wherein RZis CH3. 6. A conpound
of claim3, wherei g Xi4 cpnpoun@iof Borchule (I8) 0. 20 62 23 Novenber 2006 WO

03/ 099809 PCT/ US03/ 16804 7. A conpound of claim1 selected fromthe group
~consisting of: N (2-[N,N -diethylam no]-5-K -(4-chl orophenyl sul fonyl)-N"-
et hyl am no] pyri m di n-4-y1)-4'-(pyrrolidin-1-yl cardonyl oxy) - L-phenyl al ani ne;
5 N(2-[N,N -diethylam no]-5-[ N -(4-fluorop sw fkonyl )-N'-

et hyl am no] pyri mdin-4-yl)-4'-(pyrrolidin-1-yl carbonyl oxy) - L-phenyl al ani ne;
N-(2-[N,N -diethylam no]-5-{N -(4-fl uorophg % ul fonyl)-N 10

met hyl ani no] pyri m di n-4-yl ) - 4 -,epy,r,mu di #- Wyl car bonyl oxy) - L-

phenyl al ani ne; N-(2-[N , N-di et hyI i nojJ - 5- (4-chl orophenyl sul fonyl )-N -
met hyl am no] pyri m din-4-yl)-4"- ! 1 di -TZyl car bonyl oxy)-L- 15

phenyl al ani ne; N-(2-[N , N-di et hy ami o] -9- [N~ (4 fl uorophenyl sul fonyl)-N"-

net hyl ami no] pyri mi di n- 2@ Yicar bonyl oxy) - L- phenyl al ani ne;
0

(1)

5 wherein each X is independently fluoro or chloro;
7 1S ZEro OF one; '
R? is -CH,-R' where R! is selected from the group consisting of
hydrogen, methyl or -CH=CH,;
R' and R® together with the nitrogen atom to which they are bound
10 form an azetidinyl, pyrrolidinyl, or piperidinyl group;

and pharmaceutically acceptable salts thereof,
4. A compound of claim 1, wherein R’ and R’ together with the
nitrogen atom to which they are bound form an azetidinyl, pyrrolidinyl, or
15 piperidinyl group.

5. A compound of any one of claims 1, 2, or 3, wherein R? is CH,,

6. A compound of claim 3, wherein X is For Cland n is 0.‘
20 | n
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20 N-(2-[N , N-di ethylam no]-5-[N'-(4-fluorophenyl sul fonyl)-N

et hyl am no] pyri m di n-4-yl)-4'-(pi peridin-1-yl carbonyl oxy) - L- phenyl al ani ne;
N-(2-[ N, N -di et hyl am no] - 5- [N (4-fluorophenyl sul fonyl) - M3November 2006

et hyl anW@PH98P9 di n- 4-yl ) - 4' - (azeti di n- 1-yl car bony| @cyjushs/mbanyl al ani ne;
25 N-(2-[N ,N-diethylamno]-5-[ N -(4-fluorophenyl sul fonyl)-N"-

met hyl am no] pyrimdin-4-yl)-4"-(azetidin-I|-ylcarbonyl oxy)-L-phenyl al ani ne;
N-(2-[N, N -diethyl amo] - S-[ N - (4-chl or ophenyl sul fonyl ) -N' 30

met hyl anmo] pyri m di n-4-yl)-4'-(azetidin-|-yl carbonyl oxy) L- phenyl al ani ne ;
63 23 Novenber 2006 A compound of claim 1 selected from the group consisting of:

N-(2-(N, N -di ethylam no] -5-[ N - (4-chl orophenyl sul fonyl)-N'

et hyl am no] pyri m di n-4-y1)-4'-(azetidin-1-yl carbonyl oxy) -1 rphenyl al ani ne ;
N-(2- (N N-di et hyl aw@nay -}Bﬂidtﬁyiﬁﬁnﬂ-ﬂmi(u%ﬁﬁpﬁmm@ubﬁﬂﬁw—) N* -

phonyl al ani 18 r;qi.z‘ngj,_»%%@ kb i i ehondl S LR R
-(2,54-difl uor Oph%@% ?}' Ny la.nlﬁno -S-FN‘ (4~ ﬂuorophenylsulfonyl)-N“

et hyl'am no] pyri m d )-4"-(pyrro | car bonyl ox ) L- phenyl al ani ne

;10 N-(2- [Mthylntmao]pyﬂmmwl)aimrmb@nfn xlp&rqulomqu mm) N' -

nmet hyl am no] pyri mdin-4-yl)-4'-(azetidin-I-yl carbonyl oxy) -1 rphenyl al ani ne ;
N-(2-[ N, N-di et hyl am no] -5-[ N'- (2, 4-di fl uor ophenyl sul fonyl )-N

et hyl am no] pydm di n-4-yl)-4'-(azetidin-I|-yl carbonyl oxy) - L- phenyl al ani ne ;
15 and pharmaceuti_cal | ccept ahl her gof . har maceuti cal
composi tion conpriN{% B\}(ﬁ Yi?&b‘%‘ie] @*Er@ TP ‘Pr@'f\étg'r'ri er and a

t her ppeut' C el 1%@]5%%&@%&5@ (HrroRdBQIRRHBENJIS/NL-20 any one of claims
1'-4, 6, or 7. )é USe of a’pharmaceutical conposition conprising a

phar maceut i qﬂien)slalamept able carrier and a therapeutically effective anount
of a conpounds fromany one of clains 14, 6, or 7 in the manufacture of a

medi canment for treating a di sease nedi ated
N-(2-[N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"-

methylamino]pyrimidin-4-yl)-4~(pyrrolidin-1-ylcarbonyloxy)-L-
15 phenylalanirie; '

N-(2-[N',N'-diethylamino]-5-{N"-(4-fluorophenylsulfonyl)-N"-
methylaminolpyrimidin-4-y1)-4'-(piperidin-1-ylcarbonyloxy)-L-phenylalanine;

20 N-(2-[N',N'-diethylamino]-5-[N"-(4-fluorophenylsuifonyl)-N"-
ethylamjno]pyrimidin-4—-y1)-4‘-(piperidi11—1-ylcarbonyloxy)—L~pheny1a1anjne;

N-(2-[N",N'-diethylamino]-5-[N"-(4-fluorophenylsulfonyl)-N"-
ethylaminoJpyrimidin-4-y1)-4'-(azetidin-1-ylcarbonyloxy)-L-phenylalanine;

25 ‘
N-(2-[N',N'-diethylamino}-5-[N"-(4-fluorophenylsulfonyl)}-N"-
methylaminolpyrimidin-4-y1)-4'-(azetidin-1-ylcarbonyloxy)-L-phenylalanine;
N-(2-[N',N'-diethylamino]-5-[N"-(4-chlorophenylsulfonyl)-N"-
30 methylamino]pyrimidin-4-yl)-4'-(azetidin-1-ylearbonyloxy)-L-phenylalanine ;
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25 by a4 integrins. 10. A use of Caim9, wherein the disease is nediated
by VLA-4. 11. A use of aim9, wherein the disease is an inflammtory

di sease. 30 64 23 Novenber 2006 12. A conpound of For nulaNokafberR006 O N
JIB~ NN NOO1%IliJ wherein each X is independently fluoro, chloro or
bromo; pis an integer fromO to 3; R and R3 together with the nitrogen
atomto which they are bound forman azetidinyl, pyrrolidinyl, pyrrolyl,':
2, 5-di hydropyrrol -1-yl, 10 piperidinyl, or 1,2,3,6-tetrahydropyridin-I|-yl
group; RZ is |ower alkynyl; and pharmaceutically acceptable salts thereof.

15715, A compound o Fqrlianilhinc SAIE AAREN1sARAN-VO 03/ 099305
ethylamino}pyrimidin-4-yl)-4'-(azetidin-1-ylcarbonyloxy)-L-phenylalanine ;

N-(2-[N' N'-diethylamino]-5-[N"-(2,4-diflnorophenylsulfonyl)-N"-
5 methylamino|pyrimidin-4-yl)-4'-(pyzrolidin-1-ylcarbonyloxy)-L-

phenylalanine; -

N-(2-[N',N'-diethylamino]-5-[N"-(2,4-difluorophenylsulfonyl)-N"-
ethylamino]pyrimidin-4-y1)-4'-(pyrrolidin-1-ylcarbonyloxy)-L-phenylalanine ;
10 N-(2-[N',N"-diethylamino}-5-[N"-(2,4-difluorophenylsul fonyl)-N"-

methylamino]pyrimidin-4-yl)-4'-(azetidin-1-ylcarbonyloxy)-L-phenylatanine ;

N-(2-[N',N'-diethylamino]-5-[N"-(2,4-diflnorophenylsulfonyl)-N"-
eﬂ1y1amino]pyrinﬁdin—4-yl)-4'—(azetidin-1—ylcarbonyloxy)—L—phcnylaIanine ;

15 and _
phamaceuﬁcally acceptable salts thereof.

8. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of a compound from

20 any one of claims 1-4, 6, or 7.

9, A useofapharmaceutical composition comprising & pharmaceutically
. acceptable carrier and a therapeutibally effective amount of a compounds from any one
' - of claims 1-4, 6, or 7 in the manufacture of a medicament for treating a disease mediated

25 byointegrins.
| 10. A useof Claim 9, wherein the disease is mediated by VLA-4.
11. A use of Claim 9, wherein the disease is an inflammatory

disease.
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NAN\ Y-- OH HH H OO0 10 (X)/ (V) 5 wherein each X is independently
sel ected fromthe group consisting of fluoro and chloro; mis an integer
equal to 1. or 2; RZis lower alkynyl; R and R3 togethel3WNovdmlidn@006 t r ogen

atomto which they are bound 10 forman azetidinyl, pyrrolidinyl, or

pi peridinyl group; and pharmaceutically acceptable salts thereof. 14. A

- conmpound of Forrmula (V) Bt OYNR= N¢N\ OH X NS\RNO OVIA 15 (Vi)
wherein each X is independently fluoro or chloro; 66

12. A compound of Formula (IV):

R1

N
"y
/\“/\
u/ H
’ . H)\ K

/\\

)

wherein each X is independently fluoro, chlor|o or bromo;
p is an integer from 0 to 3;
R'and R? together with the nitrogen atom to which they are bound form an
azetidinyl, pyrrolidinyl, pyrrolyl,. 2.5-dihydropyrrol-1-yl.
10 piperidinyl, or 1,2,3,6-tetrahydropyridin-1-yl group;
' ‘R?is lower alkynyl;
and pharmaceutically acceptable salts thereof.

15

13. A compound of Formula (V):
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23 Novenber 2006 n is zero or one; RZ is lower alkynyl; R and R3 together
with the nitrogen atomto which they are bound forman azetidinyl,
pyrrolidinyl, or piperidinyl group; 5 and pharnmaceuti cal 2g Neewenbérabbe salts
t her eof WABH09®0Lonpound of claim 12, wherein R and BETusgeidser with the
nitrogen atomto which they are bound form an azetidinyl, pyrrolidinyl, or
pi peridi nyl group. 10 16. A conmpound of any one of clains 12, 13, or 14,
wherein RZ is propargyl. 17. A conmpound of claim 14, wherein Xis F or C
and nis 0. 15 18. A conpound of claim 12 selected fromthe group
consisting of. N-(2-[N,N-diethylanino]-5- [N'/f4f|uoropheny|su|fony|) N -
propar gyl am no] pyri m di n-4-yl)-4"-(pyrrolidin- J ylcarbonyloxy) L- 20

phenyl al ani ne, °

N-(2-[N, N-diethylam no]-5-[N -(2,4-difluoro henylsulfonyl) N -
propargylanlno]pynnldln 4-yl)4-(pyrrolid yl car bonyl oxy) - L-
phenyl al ani ne; 25 /""/\\

N-(2-[ N, Ndi et hyl am no] -5-[ N"- i
propar gyl am no] pyri m di n-4-yl)
phenyl al anine; 30 N (2-[N N—d'

‘N'- propargyl am no] pNi m ¢g#n-
Novenber 2006 phenyl al a |/|
0

Xm

5 wherein each X is independently selected from the group consisting
of fluoro and chloro;

m is an integer equal to 1 or 2;
R?is lower alkynyl;
R! and R? together with the nitrogen atom to which they are bound
10 form an azetidinyl, pyrrolidinyl, or piperidinyl group;
| and pharmaceutically acceptable salts thereof.

14. A compound of Formula (VI)
R‘

N
e
, o
/\-N/\

N” u

RASSE
Jf

15 | VD

OH

wherein each X is independcntly fluoro or chloro;
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N (2- [N, N-diethylam no]-5- [N'- (4-chlorophenyl sul fonyl)-N"-
propargylam no] pyrimdin-4-yl)-4'- (pyrrolidin-1-ylcarbonyl oxy)-L-

phenyl al ani ne; and pharmaceutically acceptabl e salts theseafemdd 2006
pharmaceutical conposition conprising a pharnaceutically acceptabl e
carrier and a therapeutically effective anobunt of a conpound from any one
of clainms 12-15,17, or 18. 20. A use of a pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of,jgePsmpaEnd fromany one of clains 12-15,17, or 18 in
t he manuf acture of a nmedi canent for treating a disease nediated by a4
integrins. 21. TheRiidowfrallfyaylm 20, wherein the disease is nediated by

VLA-4. 22. The useRoLn&qéégéﬁe?nwi%ﬁggﬁ{er?%#E% c{i8 Isggé' ar&Bodngf | @ammat ory

di sease. 23. The use 0 e IS rheumatoid
arthritis. 24ormfanmbetidint,esirolidihylcamigsidinybgroggnpri si ng a pharnmaceutical ly
acceptable carrier d a therapeuticall ffective anount of a conpound
according to cl ai .Prhigl?ﬂcﬂ‘t’ﬁ ‘i‘ﬁ?@géﬁ? F%ﬂgosi tion conprising a
pharmaceutically acceptable carrier and a therapeutically effective anount

of a compound according to claim16. 68 .
15." A compound of claim 12, wherein R' and R’ together with the

nitrogen atom to which they are bound form an azetidiny}, pyrrolidinyl, or
piperidinyl group.
10
16. A compound of any one of claims 12, 13, or 14, wherein R is

propargyl.

17. A compound of claim 14, wherein Xis F or Cl and nis 0.

15
18. A compound of claim 12 selected from the group consisting of:

N-(2-[N',N'-diethylamino}-5-[N"-(4-fluorophenylsulfonyl)-N"-
- propargylaminoJpyrimidin-4-yl)-4'-(pyrrolidin-1-ylcarbonyloxy)-L~
20 phenylalanine;

N-(2-[N',N™-diethylamino]-5-[N"-(2,4-difluorophenylsulfonyl)-N"
| ptopargylamiﬁo]pyﬁmidjn—4~y1)-4‘~(py1roﬁdin-l-ylcarbonyloxy)-L-
phenylalanine; |
25 '
| N-(2-{N' N"diethylamino]-5-[N"-(2,4-diffuorophenylsulfonyl)}-N'-
propa:gylamino]pyﬁmidin-4—y1)—4'—(azetidiﬁ~lnylcarbonyloxy)-lr |
phenylalanine;

30 N-(2-[N',N-diethylamino]-5-[N"-(4-fluorophenylsulfonyl)-N"-
- propargylaminolpyriruidin-4-yl)-4'-(azetidin-1-ylcarbonyloxy)-L-
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phenylalanine;
N- (2- [N, N'-diethylamino]-5- [N"- {4-chlorophenylsulfony!)-N"-

propargylamino] pyrimidin-4-yl)-4'- (pyrrolidin-1-ylcarbonyloxy)-L- phenylalanine;

and pharmaceutically acceptable salts thereof.

19. A pharmaceutical composition comprising a pharmaceutiéally acceptable
carrier and a therapeutically effective amount of a compound from any one of claims
12-15,17, or 18.

20. A use of a pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of a compound from any one
of claims 12-15,17, or 18 in the manufacture of a medicament for treating a disease
mediated by o4 integrins.

21.  The use of claim 20, wherein the disease is mediated by VLA-4.

22.  The use of claim 20, wherein the disease is an inflammatory disease.

23. The use of claim 20, wherein the disease is rheumatoid arthritis.

24. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a therapeutically effective amount of a compound according to claim 4.

25. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a therapeutically effective amount of a compound according to claim 16.
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