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[0001] This application clains priority fromU. S.

Provi sional Patent Application No. 5 60/777,595,

filed on February 27, 2006, the disclosure of which is

i ncor por at ed reference in its entiret Field of

PYRIMID ‘éhtSlHnF Nads DFFHIQ,MP%NH%WHIQ%J%EHBBT LEUKOCYTE

cormpounds whi c ADHESHON VERIARER BAgKeN-dn and, in

particul ar, |eukocyte adhesion nedi ated by a4
integrins, where the a4 integrin is 10 ferably
VLA-4. This i BAKGROUNDLOF IiEégT‘{FdVBﬁANnaceutu cal
conpositions conprising such conpounds as well as
[000hkt Hiisapbbeationecdaimgs griontygfromilh | RretrgtanshPatensiAnplieatiandXo.

o077 RERRY POl LR RS S SORORLL bRy

s |nven I on. érenc
refefRtéd indRtdn€ifgy.ar e C|ted in this application as
superscript nunbers: 15 1 Henl er and Takada, European
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August 30, 1989 2 EI Fielsof the Inyentions| | ' 60: 577 584
1990) . 20 3 Springer, Nature, 346:425 434 (1990) 4
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com%&%ﬁﬁ)or thaDhhimRRAEEY bbhBosi®énsdf this Mentlon. Pat h., 144: 27
994) WD 2007/101165 PCT/ US2007/ 062824 12 Yang, et
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13 Bur kly, et al., Di abeReferenggs 529 (1994) 5 14 Baron,
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83: 1304 (199 35 29. K e < PCT/ US00/ 01686,
filed, jénua%%d§¥%’%dﬁogﬂﬁggdéfﬁﬁﬁﬁb%? t he above
publ i catjons_are herein_incorporated reference in
their élf/]t i r Sa{Pny gt %lhé'n%’%g/?eéixtlgﬁiﬁa(ég%f) each

i ndi vi dual publication was specifically and

i ndi vi du8l | y vimBintherelgngsen s al. nk dnponeloey 14y:4287 é1¥de
inits entirety. 40 State of the Art [0005] VLA-4

(al so réPerr ean Dintha-Jad{sdi, dt at. egmnats. Rhdu@aMODIsCB29)72 (1993)
first identified by Hem er and Takada,l1l is a nenber

of the (81 i miegy bilf Aty 1¥es€S3:40Unbape receptors,
each of which conprises two subunits, an a chain and

a 0 chabn. VA4 .C ai NS i

2007/ 101165 E@iﬁf&%%ﬁ-&@g@%%ﬁ%ﬂgﬁ% in. There
are at ast _ni.ne 01 nt i ns |, shapd t he sane
01 chaihsandngcﬂ”RhEVWﬁégg“ﬁF§¥ﬁ é]§éﬁ§%§?n. These
nine receptors all bind a different conplenent of the

vari ous 2éel | Okatharac chadl £l B 33348999 br onect i n,

| am nin, and collagen. VLA-4, for exanple, binds to
fi bronec#i n. Pyavandn,zf glo Ibi. ddSamorB: 288 (1PR4)nol ecul es
that are expressed 5 by endothelial and other cells.
These nap- maSchalchddréeubles. Pl Ude43¥CAMO3) which is
expressed on cytoki ne-activated human unbilical vein

endot hebgal @gbhl& al. NDAH! $U5H (1993)
27 Lauri, et al., British J. Cancer, 68:862 (1993)
28 Kawaguchi, et al., Japanese J. Cancer Res., 83:1304 (1992)
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[0004] All of the above publications are herein incorporated by reference in their

entirety to the same extent as if each individual publication was specifically and

individually indicated to be incorporated by reference in its entirety.

State of the Art

[0005] VLA-4 (also referred to as a4P1 integrin and CD49d/CD29), first identified by
Hemler and Takada,' is a member of the B1 integrin family of cell surface receptors, each

of which comprises two subunits, an o chain and a § chain. VLA-4 contains an a4 chain
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Di stinct epitopes of VLA-4 are responsible for the
fibronectin and VCAM1 binding activities and each
wW@earatdtys has been shown to be inhibited PCT/US2007/062824
i ndependent|ly. 2 [0006] Intercellul ar adhesi on nedi at ed
by VLA-4 and other cell surface receptors is 10
associated with a nunber. of inflamatory responses.
and ¢ Ré chyip e Thereare atripast ying Pl drtpgsins, pkhehagimgahoramesl ?hm@ld cach
[ Iyl s I
haig L NEh X HRE e SR URlo e B S R E TOn B i
varidusude b ayidtex ﬁfd)ﬂmalee;subb asaﬁblmhh@iﬂ dmiarl hisd collagal. vEEA-4,dor
part,. the eco nit i ndi ng of .cell rface
exam@eéﬂ{l ' figFoneE LR ot@’:&eg ga l%flw'é NOREREY H&WFF@ thad pye expressed
by cRUShARE aPHBREUBS. PReRMIALNG K RlolGRIdsSnclNCECRMMNdwhich is
the | eukocytes 15 mgrate across the bl ood vessel wall
expressed nh eytokine- achyueéhlursmt embiidalnafireeasbtichehdotlalin culture.

Dis bR S P LR A e Folab S SHPCANRTIERIRY
act1v$!%sl dndehch é’dﬂi@ltﬁllwb%ébndshb@ﬁ @Ji)e lﬂhiﬂlﬁéﬁﬁi@de%ﬂdehﬂﬁp n
di sorders, such as experinental autoi mmune
[0006]'C ql@t@l%'@@ﬂﬁ?édhtebﬁn ﬁ%@ted WVLADA §nc15&th§1r Q¥ srth M c ARGk is
neningitis, are exanples of central nervous system
assodiated vdér s nimbentvif aifl anfreaterydis s rvels ¢su ik tbm kma:g'ﬁaa iapiest aher

. ~ mechani mresuItS|n estru on .to.otherw s
inf RS A T, bitptse VA ouh O RSO PES Hgras thabire
adhBREF8SlchiR YRl 0q¥e Bic@hdhiRadMéKoc{tBBBcsidh t5 WG REISl Wellh

these inflammtory di seases. The | eukocytes rel ease
involvsxiio prediharenognitinarnd hindemgenficeh sinfacctrpespioss qlalmb@cytes to the
correzs%&?%é %l urfac ere'cglfeg aoﬂleeélgos g’l?arf%&? ! I(9nce 8511%&1;36%@ e|¥11§%cy’tes
migrAGCALESss Vheabladsu a&h@smlrto rmﬁeh & ifjWred s&t%uﬂnti ir¢lgask *hemical

m gration or activation_ of |eukocytes. For exanple, it
medHgars Beein st sifpctionattof FRYiewsfradhesigmisgentos of fgyimigune system,
see, ?&%9‘?’5'@ %11 pseé[pd g eart tissue can be further

conp afe Ig%e eukocyte entrytothe injured tissue

us| furt.her nsu Vedde 5 O her

10007 ﬁaf?ﬁqr% or bral n‘ie%"réerﬁ Tsh 85 %ngnme‘r%%%?%{”mam Y an
ence@ﬂ&l@ﬁﬂy@lﬁh%nhﬁmpm&‘dlﬁﬂﬁs (M%) Wvetym38inGifis G?)f@ﬁ}i)drﬁples of central

asthma, 6-8 Al zheiner's di sease, atherosclerosis, 9-10

nervappEysteahiserdars 11 whishthe eedothelinm/lepkeqytrsdhgsiae greghanism results

in dd ) fl
o a3 LA ER) P USRI A DOVl AR
acrosd the bitod\beaig dhiricr $BBBYIinGubfeotssvidi essiajlammatdry glseases. The
sclero 16-17 rheumatoid arthritis, 18-21 tjssue
leuktb%?ﬁsrﬁfea%ﬁ taﬂccxﬂedz%owdﬁ%caw&%&né@? dissusglapaeeipligein s,
imp SRGERAR dohliSetiontah@ ?@paﬂ}%&d other cerebral traumas,
nephrltls retinit atopic dermatitis, psoriasis,
[000%%?31?@@1‘5{'3‘1% ah §§§?ﬁ£’% & mﬁ{%%ﬁﬁg% glrsl% 8?&%&‘% dltded{lqlﬁgés%nergeéhléﬂgm
resultiagin hegiatiyn di adtivesen sfyiogkoones. FOOSAMpERY irdtas bektlﬁﬂhown that the

I m di nes s .a_cl ass, have been_di scl osed
1n1t1ri%ﬁpﬁugq fy [ wg]mg rnyocard?al 1schernfaa to heart tissue can be further cornpllcated by

leukocyte entry to the injured tissue causing still further insult (Vedder, et al.).” Other
inflammatory or medical conditions mediated by an adhesion mechanism include, by way
of example, asthrna,6'8 Alzheimer's discase, athelrosclelrosis,g'10 AIDS dernentia,11

12-14

diabetes (including acute juvenile onset diabetes), inflammatory bowel disease"



bi ndi ng of VLA-4 to VCAM1 and, accordingly, exhibit
anti-inflanmatory properties.29 Wile these conpounds
w@om3asdeant agoni st properties to such bi ndi ngPCT/US2007/062824
enhanced bioavailability of these conmpounds woul d
augnent their efficacy. 10 SUMVARY CF THE I NVENTI ON
[0010] This invention provides conp 16.17

(mcl;yﬁlal.g tve@alltwa@c‘é@apaHISéa%%ltlamcl@qu@s s hpepgerd
arth @W@Bﬁ&hé’ﬁ&nigp&ﬂaﬁ% 22 @I}‘;g) gg& §as¥s”@fg%ﬁ&1én§ eﬂﬁé@gﬂés, stroke,

of treatin |seése
and wiheocaeiral tfammaqm@hnng n'mmnsj atapic ddrmatitis) \pemmasmnmymbmdilal

were so eval yated, thes ounds, are cont enpl at ed
ische ;A ccwlf fewkogric Bediied 1ag W}lwui% E&CEPPWS fraduf

5 respBfbly/&5edsdsndFB@sur ed by conventional area under the
curve (AUC)" analysis. [0011] In one enbodi nent, the

o S P PN L85, ORI A o

bindiil ofSV Isletot\aOAM-Dand, hecqdimghy, eolnbit ahi-igflafim&ryt ofitics.”
&Hg and Cl to C4 hal oalkyl; and R2 |s el ec d from
Whila{8CsgcotporRdidiostssh gntagongst PfQPeEEkFSé‘P RyAh bigding,sn
bloa%ﬂ(a%mﬂl of fsd Sbm&ﬂlnaé K%ﬂbﬂl augﬁ‘l@gt i Chicayg! oal kyl 5 or
har maceut i cal acceptabl e salts, or esters thereof
4 WD 2007/ 101165 PCT/ US2007/ 062824 [0012] In sone

10 enbodi ments, Rlg WMD@A%@P@TE@‘NV]FNTI@WH

enbodi nent s, I's met or trifluoronmethyl. In

(0019 | i OhP&Hiof / ounds, E¥cal cQ%S’t]able@aﬁso% esters
eLbogl %H Iggﬁﬁhﬁb g&ﬁgﬁ. n er

ther@fbm}mpmmioas theZ:off, Ssyﬁihe!;e@ tiBeofahikdyinethbds fot itdehtirgf IEA-4

BN XM O
Weré[?%o(r;éfz]lua?éadth'egb é’o‘?ﬁr%o%ﬂ% Belo Rgija!té@tﬁtevxhﬁ?t e'nﬁaﬂc%ﬁ de&pylllablhty

I n" sone enbodi nent s, cycC oal y
15  wheh oradiyhietivent esimeesurs], byRZ)nlvsntlonal arca under the curve (AUC) analy51s

[0011] In one embodiment, the present invention provides compounds of formula I:

TLTP*
L%

COOH

I=

wherein:
20 R!is selected from the group consisting of C; to C4alkyl and C; to C4haloalkyl;
and
R? is selected from the group consisting of C; to Cy4 alkyl, C; to C4 alkenyl, C; to
C4 alkynyl, and Cs3-Cg¢ cycloalkyl;

or pharmaceutically acceptable salts, or esters thereof.
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cycl opentyl. [0015] In sone enbodinents, R2 is C2 to
4 al kenyl. In other enbodinents, R2 is allyl. [0016]

W0 eoogemeenbodi ments, R2 is C2 to C4 al kynyl . PCI/081961/062824
enbodi nents, R2 is 10 propargyl. [0017] Exanpl es of
conpounds of this invention include those having the

roups recited in Table 1 (includi

R and R2

[00 lﬁhaglgrﬂlf% @mg%iwnféc%eﬁtcaﬁp £2@livl.sIn %hereeﬂ@ﬂsmwgi@ Red# methyl
: ,Rz 11 ORR

Ortr% ri # g El Pomefw&lin }?y [ so%é)/r opyl rret hyI

cko ent V. t
1003 [ 07T Frpp Bt R % Cathyl In BBl Crihg o C:
alkyB- Emnﬂrdﬂ&ﬁr Qﬁl}bbdﬂiﬁnﬁy R2 1s'3m8t.h§l- efhiyh Yioprdﬁyll bt ﬂ?f(ﬁﬁlﬂ .ORydnother
propyl ethyl isopropyl ethyl 15 5 W) 2007/,101165
mbp@me@s&o oangbogr £thyl.Goddy yetrnarst srbodimseERrensopropy.

present invention provides a conpound of formula
[0014] In some embodiments, R is Cs to C¢ cycloalkyl. In other embodiments, R is

cyclopentyl.
[0015] In some embodiments, R? is C, to Cs4 alkenyl. In other embodiments, R%is allyl.

[0016] In some embodiments, R? is C, to Cy4 alkynyl. In other embodiments, R%is
propargyl.
[0017] Examples of compounds of this invention include those having the R' and R?

groups recited in Table 1 (including pharmaceutically acceptable salts, or esters thereof).

Table 1
/\N/\ )I\

&S0

%N COOH

0 H

PN

il)
R’ R’
trifluoromethyl cthyl
methyl isopropyl
methyl cyclopentyl
methyl methyl
methyl propargyl
methyl cthyl
methyl allyl
butyl cthyl
3-chloropropyl cthyl
3-chloropropyl methyl
3,3,3-
trifluoropropyl cthyl
propyl cthyl
isopropyl cthyl
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[1: ONo 11 N~NO NCOHOH R-SR2 11 OlIl 5

wherein: Rl is selected fromthe group consisting of
w@Roorao@ds al kyl and G to C4 hal oal kyl ; and R2CT/ES2007/062824

sel ected fromthe group consisting of G to C4 al kyl,

C2 to 4 alkenyl C2 to ¢4 alkynyl, and C3-C6

cl oal k 10 or pharmaceutically acceptable salts

[001§ 1 pragt ert%@éanent{@em@pentﬁn\se@ﬁ@n BIY IS freampoury of f@ﬂnula
i €1 to C alkyl. In other enbodinments, Rl is nmethyl or

trifluoronmethyl. In still other enbodinents, RL is

met hyl . [0020] In sonme enbodi nents, R2 is Cl to 4

al kyl. In other enbodinents R2 isento C3 alkyl. In

still other eanQLQQDL§ IS metéi?} et hyl,

i sopropyl or n- prggz§ enbodi nent R2 is

nmet hyl or et hyl N|n xhot ker enbodi nent, R2 is
i sopropyl . [0021]|In sonk enbodi ments, R2 is C3 to 06
cycl oal kyl. In ot boents, R2 is cyclopentyl.
[0022] In some enp imints, R2 is C2 to C4 alkenyl. In
ot her enbodi nent ¢ R% i s aIIyI [0023] In some
enbodi nents, R2 |g C2 to C4 alkynyl. In other
enbodinents, R2 is 20 propargyl. [0024] Exanpl es of
conpounds of this inventiong nclude those having the
Ri and R2 groups recited in Table 2 (including
pharnmpceutically acceptable salts, or esters thereof).
6 62057/ 101165 PCT/ US2007/ 062824 Table 2 O No

R' is selected from the group consisting of C; to C4 alkyl and C; to C4haloalkyl;

and
R? is selected from the group consisting of C; to Cy4 alkyl, C; to C4 alkenyl, C; to
C4 alkynyl, and Cs3-Cg¢ cycloalkyl;

or pharmaceutically acceptable salts, or esters thereof.

[0019] In some embodiments, R' is C; to C, alkyl. In other embodiments, R'is methyl

or trifluoromethyl. In still other embodiments, R' is methyl.

[0020] In some embodiments, R? is C; to Cs4 alkyl. In other embodiments, R%is C; to Cs
alkyl. In still other embodiments, R is methyl, ethyl, isopropyl or n-propyl. In another

embodiment R? is methyl or ethyl, and in yet another embodiment, R? is isopropyl.

[0021] In some embodiments, R? is Cs to Cg cycloalkyl. In other embodiments, R%is
cyclopentyl.

[0022] In some embodiments, R%is C, to C4 alkenyl. In other embodiments, R%is allyl.

[0023] In some embodiments, R? is C, to Cy4 alkynyl. In other embodiments, R%is
propargyl.
[0024] Examples of compounds of this invention include those having the R' and R?

groups recited in Table 2 (including pharmaceutically acceptable salts, or esters thereof).



11 N~-NO NCOOHOH RSV NRz 11 ORR
trifluoronethyl ethyl nethyl isopropyl nethyl

weyoropass yl  methyl nmethyl nethyl propargyl PEEURN7/062824

ethyl nmethyl allyl butyl ethyl 3-chloropropyl ethyl
3-chloropropyl nmethyl 3,3,3- ethyl trifluoropropyl
propyl ethyl isopropyl ethyl [0025] Ortho and neta
substitution of the pyrrolfRkeRyl carbonyl oxy group on
the phenyl 5 ring are also within the scope of this

i nvention. [0026] This invention al provi des for the
conpounds in Table 3 as well aq)thé§§>

phar maceut i cal | y“avcept ab

esters thereof.

| Uy,

Table 3 Structure Nane --5'f NC
(S)-2-(2-(di et hyl §m 1ro) - ethyl-1,1,1- 3-INr-Cr
trifluoromethyl sul ] (%ﬁyrinidin-4 FFNH
yl am no) - 3- (4- (pybor l'i di ne-
R\”/N\ 2
S R

I

R' R’

trifluoromethyl cthyl

methyl isopropyl

methyl cyclopentyl

methyl methyl

methyl propargyl

methyl cthyl

methyl allyl

butyl cthyl

3-chloropropyl cthyl

3-chloropropyl methyl

3,3,3-

trifluoropropyl cthyl

propyl cthyl

isopropyl cthyl

[0025] Ortho and meta substitution of the pyrrolidinylcarbonyloxy group on the phenyl

ring are also within the scope of this invention.

[0026] This invention also provides for the compounds in Table 3 as well as their

pharmaceutically acceptable salts, or esters thereof.

Table 3

Structure Name

3-1

trifluoromethylsulfonamido)pyrimidin-4-
] ylamino)-3-(4-(pyrrolidine-1-
%E/NW © carbonyloxy)phenyl)propanoic acid

/\)N\/\ $/O\H/NO (S)-2-(2-(diethylamino)-5-(N-ethyl-1,1,1-
N o}
OH




W@ 3)07201185 (di et hyl am no)-5-(N 1 O

S.

, carbonyl oxy) phenyl ) propanoic acid 11 O7 WO

2007/ 101165 PCT/ US2007/ 062824 N ONO

PCT/US2007/062824

i sopropyl net hyl sul fonam do) pyrimdin-4- 3-2 Ni 'N
yl am no) - 3- (4- (pyrrolidine-I-

car hnn\/l nY\/\ nhpn\/l\nr gpan Lc_acid o HAO (1—| A n\/ﬂ

(1S - 2- (N— cycl ope | met hyl sul f onam d

12-( dﬂeﬂm a i di n-4- (%) a?n{%w@lctbylemm@ﬁs%

NH- - | %i ne- | - gaparaeslagiyshkend n}lé@)prmmh@ -4-
3-2 H ac| 7“8- A O O YW 0 yNudino)-3-(4-(pyrrolidine-1-

(S) - 2 (- (di gt iyl ani no) - 5- (dkbohnyloxy)phenyl)propanoic acid

rreth R yl§ulfonam'do)pyrim'din-4- 3-4 N'~N H

ylamn 3(4(pyrroI|d|neI OH CH

gar bonyl oxy) phenyl) pandic acid /SONO NS -2- 2-

di et th@E‘l 2-dly N(SHR-f5-(N-cyclopentylmethylsulfonamido)

1) ek hyl sulTnalii do) py i1 iyl i3 AR A~y ) 5. (4
3-3 7 y(agﬁ)féfﬁ(ﬁﬂéiﬁ%la onylokigﬁhé’tﬁﬁﬂ)%&nmc

g :{ di et hyl am no)

€ |md|n4ylamno) 36NIN

H car bonyl oxy) phenyl) 0 N

¥

(S)-2-(2-(diethylamino)-5-(N-
methylmethylsulfonamido)pyrimidin-4-
ylamino)-3-(4-(pyrrolidine-1-
carbonyloxy)phenyl)propanoic acid

3-5

(S)-2-(2-(diethylamino)-5-(N-(prop-2-
ynyl)methylsulfonamido)pyrimidin-4-ylamino)-
3-(4-(pyrrolidine-1-carbonyloxy)phenyl)-
propanoic acid

3-6

(S)-2-(2-(diethylamino)-5-(N-
ethylmethylsulfonamido)pyrimidin-4-ylamino)-
3-(4-(pyrrolidine-1-carbonyloxy)phenyl)-
propanoic acid

3-7

(S)-2-(5-(N-allylmethylsulfonamido)-2-
(diethylamino)pyrimidin-4-ylamino)-3-(4-
(pyrrolidine-1-carbonyloxy)phenyl)propanoic
acid

3-8

(S)-2-(2-(diethylamino)-5-(N-
ethylbutylsulfonamido)pyrimidin-4-ylamino)-3-
(4-(pyrrolidine-1-carbonyloxy)phenyl)-
propanoic acid




w@ paornatidire- | - car bonyl oxy) phenyl ) propanoi c
2-

ON(S)-2-(5-(N-allylmethyl sul fonam do)-2- N a O
(di et hyl am no) pyri mdin-4-ylamno)-3-(4- 3-7/ /| o

(D/\

"MNd-IN 0- N OH ON (S)-
t hYl but Yl sul f onam do) pYr'
N_H (A (nvrrnlldlnp lL-¢

JarCTUS2007/062824
(2-(di ethylam no)-5-(N W

i mdin-4-Ylamno)-3- J~ 3-8
rhnnvlnyv\nhpnvl\- 04N~_O

|
Fropan0| c acid O 8 2007/ 101165 PCT/ US2007/ 062824
(S) - 2- (5-43~chl N 0 9 N (8)-2-(5-(3-chloro-N- .
gt hyl propylsul f arg do) - 2- (tihdpmipylarifonemid®-B(diethylamino)-
3-9 pyrimdin |4 larg,no) - 3- (4- (myinrdin-4yherno)-(Akpyrrofidine-1-
gar bonyl @x ) henyl ) pr opanoicrtaaiylbx@)pheiNd )p@thnoic acid
(S) - &~5~83-chl or o- N- net hyl propyl - N O
sul f onam do) - 2- (di et hyl am|no) pyri mdin-4 3-10 4N OH
ylam’not (4(pyrr |dine=-l- o.No
¢ar bony @iy opanc | ¢ eOLT(HB-KrldrocN-rR¥t N/ Ipropyl-
(1S)-2- (2% m no) - 5- (slhltfsﬁahﬁ{ﬂdoﬁziidérh NmihbYpyrimidin-4-
3-10t“31;n! gg) N( ‘L(SUHSP%T ﬁ:)ﬂwfn&m{m Srrolrtiddl 1N
Zar bo 3<y) p eﬁzl ) proopand |‘Jc ac gxnghén%)péo%lmc acid
(S) 2 (2- |ethyl amno)-5{(N1 I o
t ||y| PTropPy stt-fonamn '"'O) Py e 4-y= afm ﬂO) =
- N/\ oy (S)-2-(2-(diethylamino)-5-(N-ethyl-3,3,3-
© trifluoropropylsulfonamido)-pyrimidin-4-
3-11 H/k ylamino)-3-(4-(pyrrolidine-1-
O,‘S\N_\;F carbonyloxy)phenyl)propanoic acid
F r
o~ OT'D (8)-2-(2-(diethylamino)-5-(N- |
A 5 ethylpropylsulfonamido)pyrimidin-4-ylamino)-
3-12 (P oH 3-(4-(pyrrolidine-1-carbonyloxy)phenyl)-
KH\N propanoic acid
S O
¢
~ D (S)-2-(2-(diethylamino)-5-(N-ethyl-2-
N methylpropylsulfonamido)pyrimidin-4-
3-13 vy ylamino)-3-(4-(pyrrolidine-1-carbonyloxy)-
HN/k phenyl)propanoic acid
\T§§ ~ O
o 0
[0027] In another aspect, this invention provides pharmaceutical compositions

comprising a pharmaceutically acceptable carrier and a therapeutically effective amount of

one or more of the compounds defined herein.

[0028]

In one of its method aspects, this invention is directed to a method for treating a

disease mediated at least in part by a4 integrin, preferably VLA-4, in a patient, which

method comprises administering a pharmaceutical composition comprising a

pharmaceutically acceptable carrier and a therapeutically effective amount of one or more

of the compounds of this invention.
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3-(4-(pyrrolidine-I-carbonyl oxy)phenyl)- 3-12 ~t zj OH
Y ~N propanoic acid N,/ 0 O S10
W@ 3)07201185 (di et hyl am no)-5-(N-ethyl-2- | Y N PCT/US2007/062824
met hyl propyl sul f onam do) pyrimdin-4- ,L~rr 3-13 N OH
ylanino) 3-(4-(pyrrolidine-I-carbonyl oxy) ~~N O
)propanoic acid | o O [0027] In_another aspect,
[002t9h| éljﬁp KO@RETsl asii phrascysicat srmrasitions pf binipsaition greuseful for
9% 43} Y,
treat géggéu %k?léig‘ q‘% e{ﬂ?ae%"%t\}%@g n’pa’ %ﬁ(?f AR gng %%g{he%?qnf%grm
is prefeeabtp Nh.Auh ds ledecﬁdytteaﬂhhﬁbﬁl Iuclﬁdlse&@sz&]ndltmm feclwde, by svay of
nmet hod aspects, thji.s invention is cted to a. nethod
CXaTRF, %Sﬁ% «%ﬁ@hegnerf:ﬁ divvasee aﬁ\saqsakewlsafdﬁlﬁgé%mﬁ@ GELEtChy
(1nc1%ﬂm§'%§t9rﬁ%mlé’ bRicE tABLXs) VidArathmdtdtydoRAl Hi88se (1%’l'uﬁﬂlg
conpri ses adn1n|sfer|ng a pharnmaceuti cal
ulcertinp oglitis and (Gohnps diseasg), alult}miasﬁm@emtnhcmhwlc?a@dnmsaﬁmsee
rrier ath rapeutlc e. anoynt. of ope
tranggfi . Affor Bt B i thia e dachp BRI R p s B
traurd8) kIR kORtiREE/ MSgi0 QlZﬁﬁ)eﬁRﬁZﬁsoanQ ochiRal GRINBAMNERI acute
and phar maceut i cal conp03|t|ons of is invention are
leukgeyde-mediaped lung erpiyrsyclipsibaiswshich ﬁd¢1tr$ raslubteelipaetody distress
Swuﬁgggt in part by a4 integrins, where the a4 integrin
I'S preferably VLA-4 or | eucocyte adhesion. Such

003 TGS e onditoe® Hebicho 2 W llataP @B Sopgcondiion

suchde@@ﬁhérﬁa nSdALRL 8Fer c(cbﬁﬁlhé't‘iidlﬂ% oPhEh&uritlY BVl € aPOSRLrhinitis,
di abetes), i nf | amma I sease (|nc udlng

AnleoélélgéP@Iiﬁé’h@S)IHSt)li@lCa?ﬁﬁm@So\fﬂﬁCléltt&l Beitase)syngrgmei gisgemic lupus
eryt e(r%%aﬁsp é)ﬁ?%rtelssg\ﬁer@%u%? ?crlérhglls,:ploym s%t?s Serma{omyosnls Wegner’s

gran@OSeRdkN, bbitisis, saitdoidosis, @ﬂq)h@t;ﬁgpexﬁ@ &@i@pcahl arteFi@iblRSicarditis,

nep hrItIS retInItIS at opi c rITHtItIS pSOFIaSIS
myor»‘@rééﬁr eANGFStvE dXsattifai s @05‘/@@%“8 m@&%éyp@rswmvaﬁyéanq‘reﬂ@&

t q
eGP SRS LB ERRSGHS, LA LR RRRUEEE.
pulrmmiwdisaash l]iypalsmsrtofatyl pneumenitis,ahromd hcammtepz{tms interstitial

condi t.i ons ch. as Erythena nodosum. allerg

CystEBrRIEFT R docTs BRIy S 145y GTHogs. %wttrlgxng}n@ aplastic
anerhid] SHrbiig pers{%wfﬁ'h%'tlﬂ' aﬁcpfﬁ'%mliﬂtl%' s, psoriatic

arthritis, vasculitis, Reiter's syndrone systemn c
[003'1]'I PY% one embodiment, the disease condition mediated by o4 integrin is an

inflammatory disease.
[0032] In another embodiment, the discase condition is an autoimmune disease.

[0033] In some embodiments, the disease is selected from asthma, multiple sclerosis and
inflammatory bowel disease. In other embodiments the disease is Crohn’s disease. In yet

other embodiments the disease is rheumatoid arthritis.

[0034] In another aspect, this invention provides a method for preparing a compound of

formula I;

10
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eryt hemat osus, progressive system c sclerosis,
pol ynyositis, dermatonyositis, Wgner's 15

w@e@nabiasht osi s, aortitis, sarcoidosis, PCT/US2007/062824

| ynphocyt openi a, tenporal arteritis, pericarditis,
nyocarditis, congestive heart failure, polyarteritis
nodosa, hypersensitivity syndrones, allergy,

hyper eosi nophi | i-<syndr o ur g- St rauss syndrone,
chroni ¢ obstructive_ pul oy tirsease,
hypersensitivity pnefinofiti's, ch ic active
hepatitis, interswt £ystitis, autoi mune
endocrine failurep |pri"mary biliary cirrhosis,

aut oi mmune apl astyc 20 anemni a, chronic persistent
hepatitis and thysoiditis. [0031] In one enbodi nment,
the di sease condition nediated by a4 integrin is an

i nflammat ory di sease. [0032} I n another enbodinent,
the di sease condition is an autoi mune di sease. [0033]
I n 3Qn®, enbodi ments, the disease is selected from
asthma, nultiple sclerosis and 25 inflanmatory bowel
di Réaselectad fedrhetic @obpdonsaahg of O tadd saiglenid<C @ ahmakalkyl;
di sease. In yet other enbodinents the disease is

and  heyrat oi d arthritis. [0034] In another aspect, this

i npent | IV g
of T For el R O B DB PR DR 67 |G eTRSEA G v

Cs alkyn@, Mod C¥Clc@DoHkyd; RI+N-R Ol wherein: Rl is

sel ected fromthe group consisting of .G to C4 al kyl
an8" BPTECRCHLY ST RGPS S8 g etcale] ected from t he

gr QuchcaBmbe tbmpriRk: G to C4 alkyl, C2 to CA al kenyl,
C2 to 4 alkynyl, and C3-C6 cycl oal kyl; or

phal maceonthgmigl acoatmoepd abfoemekl s, or esters thereof,
whi ch net hod conprises: 10 a) contacting a conpound of
formula Il ON

)
NN 7~
|
L O
N7 SN ~
|
H/kN COOPg
H

NO,

111

where Pg is a carboxyl protecting group;

with a C; to C4 aldehyde or ketone, a C, to C4 alkenyl aldehyde or ketone, C, to Cy4

alkynyl aldehyde or ketone, C3-Cs cycloalkyl ketone and benzaldehyde under reductive

amination conditions to provide for a compound of formula IV:

11



~NC--- O HCg N2 IIl where Pg is a carboxyl
protecting group; with a G to C4 al dehyde or ket one,
WwW@2@02/10106C4 al kenyl al dehyde or ketone, C2 to BAr/U$%07/062824
al kynyl al dehyde or ketone, C3-C6 cycl oal kyl ketone
and benzal dehyde under reductive am nation conditions
to provide for a conmpound of formyla I'V: 11 WO
2007/ 101165 PCT/MUS2QOTR0628 OfN ON / H COOPg
p r\h a sul fonyl

hal i de of the for
conditions to form a _conpound of formula V: O ON ~N
HCOOPg NR2 R1L \S(75 co@isd c¢) renoving the

car boxyl protectingwgfoup to provide for a conpound of

formula I. 10 [0035] In another aspect, this invention
provides a nethod for prepgying a conpound of formula
I O ~-NON

b) contacting compound IV with a sulfonyl halide of the formula R'SO,Z

where Z is halo under conditions to form a compound of formula V:

R13\\S/ NR2
5 \\o
v
and
c) removing the carboxyl protecting group to provide for a compound of
formula I.

10 [0035] In another aspect, this invention provides a method for preparing a compound of

formula 1
0
PN 7
L B0
N7 XN x
|
%N COOH
o) H
RN
il)
] |
wherein:
15 R!is selected from the group consisting of C; to Cy4 alkyl and C,; to C4 haloalkyl;
and

12



NCOOHOH RSV N,Rz 11 Ol wherein: 15 Rl is

sel ected fromthe group consisting of G to C4 alkyl
w7116 C4 hal oal kyl;  and 12 WD 2007/ 10116BCT/US2007/062824

PCT/ US2007/ 062824 R2 is selected fromthe group

consisting of G to &4 alkyl, C to C4 alkenyl, C to

[kynyl, and C3-C6 cycl oaI kﬁ@ or pharmaceutically
r

ac 82 |é>5t Selictedsfzgra ghe gfpulégwrsgmgp E0F4 alkv\lh Cetp Getlhewl. 0o
tacting a conpound of formula VI O
C4 &é-é%-c?c%)lo ﬂ Cg NHg Vi V\n/IEere Pg is a carboxyl
pr ot pl@trmage@baiupaccmptabﬂeaﬂtgnnmS,aﬁer%iSOZX to provide
for acr%%gg&md of formula VII: O~-NON rl H COOPg
COMPIINP1  b) selectively renmoving a single

5 'SQR” 96 RHRIne OBt deEng BIRRMAG ¢f formula VI to
provi de a corrpound of formula VIIl: O~-NON rl H
COOPg

0
NN S I )j\
A PN
N7 NN \
|
%N COOPg
H

NH,
VI
where Pg is a carboxyl protecting group;

with an excess of R’SO,X to provide for a compound of formula VII:

N )]\

N~ coopg
H
RO,5” § SO,R
10
VII
b) selectively removing a single -SO;R” group from the compound of formula
VII to provide a compound of formula VIII:
Sy L
S O
%N COOPg
H
RO,S” "~
15 VIII
c) contacting compound VIIT with an alkylating agent with a formula R*-X,

wherein X is halo, or with dimethylsulfate when R is methyl, to form a compound of

formula IX:

13
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N R®2S~ H 15 VIIl <c¢) contacting conpound VIII wth

an al kylating agent with a formula R2-X, wherein Xis
wha000/101a55 wi t h di met hyl sul fate when R2 i s net hpCT/US2907/062824

forma conmpound of forrmula I X 13 WO 2007/ 101165

PCT/ US2007/ 062824 OH ON ~NNCOOPg ONRZ R SO

Ix and d) renoving the carboxyl protecting group to

provi de for a cormpewrthof muffa |. DETAILED

DESCRI PTI ON OF THE | NVENTI O 03 tated above,
this invention rel&tes to €OrRpounds whi i nhi bi t

| eukocyte adhesipn aphd, In particul ars/ | eukocyte

adhesi on nediatedwfﬁ¢£eg' édbepart by a4 integrins,
preferably VLA 4, weveer, prior to describing this
invention in furthe¥detail, the 10 follow ng terms

wll first be &%Tﬁmed. Definitions [0037] Unless
ot herwi se stated, the following terns used in the
specification and clains have the nmeani ngs given
bel ow. [0038] As used herein and unl ess otherw se
defined, "alkyl" refers to nonoval ent 15 strai ght and
br &¢hed hydr ocar byl groups having from1l to 4 carbon

o e B by et BB, AP inbthllor

formdpr.opyl , iso-propyl, n-butyl, iso-butyl, sec-butyl,
and t-butyl. [0039] "Alkenyl" refers to straight or
branched nonoval ent hydrocarbyl groups from2 to 4

naving at DFSATEP BRSTRBioRbf THEINVENTISRE 2N

[0036] As stated above, this invention relates to compounds which inhibit leukocyte

adhesion and, in particular, leukocyte adhesion mediated at least in part by 04 integrins,
preferably VLA 4. However, prior to describing this invention in further detail, the

following terms will first be defined.

Definitions

[0037] Unless otherwise stated, the following terms used in the specification and claims

have the meanings given below:

[0038] As used herein and unless otherwise defined, "alkyl"” refers to monovalent
straight and branched hydrocarbyl groups having from 1 to 4 carbon atoms and preferably
1 to 3 carbon atoms. This term is exemplified by groups such as methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, and #-butyl.

[0039] "Alkenyl" refers to straight or branched monovalent hydrocarbyl groups from 2
to 4 carbon atoms and preferably 2 to 3 carbon atoms and having at least 1 and preferably
1 site of vinyl (>C=C<) unsaturation. Examples of such alkenyl groups include vinyl
(-CH=CH,), allyl (-CH,CH=CH),), n-propen-1-yl (-CH=CHCH3), n-buten-2-yl
(-CH,CH=CHCH3), and the like. Included within this term are the cis and trans isomers

or mixtures of these isomers.

[0040] “Alkynyl” refers to straight or branched monovalent hydrocarbyl groups having
14
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20 1 site of vinyl (>C=C<) unsaturation. Exanples of
such al kenyl groups include vinyl (-CH=CH2), allyl

W@ 20H20H6CH2) , n- propen-1-yl (- CH=CHCH3), n- bur@nug2091/062824
(- CH2CH=CHCH3), and the like. Included within this
termare the cis and trans isonmers or mxtures of

t hese isoners. [0040 "refers to stralght or
frompyg M%aomﬁtﬁw&pé e rrﬁalwéctar%@r bograberps anhgvieg atjgasiypand

Qp7 f t
Pref R P e o LR R, (it &t AT sroupy
inchldealsbty]hngh(dc OHef pfo@bﬂgwl (ECsl,CeCHif), ;apﬁipyhﬂnylc( CK=CHCH3), and
nsaturati on. Exanples of such al kynyl groups include
the IiCet y1 enyl ( C;C}ﬂ propar gyl (- CH2C=CH),
n-pro y n-1-y -CH=CHCH3), and the like. 5 [0041 )
[0041 |45 "Halogor ! lrﬁé%?g Fefers de ﬂrl@r% ehlpro, Brogo Kl igd@andprstasably is

st TGy ol ‘ifra@‘f*oaf’ﬂirf  erers' oelalt &1 groups having T ?;m
Pr ef h
0041 SH3ioRef BRBURETERER 85 e h Rt b et B

suchf’%'ib@r@ Heyt frogf DPUP3 hAlDGraighe aﬁ@ll QdSTEtcblt)bbn @®ngs. ;Exemplar haloalkyl
uor onet hyl ), di hal onet hy ., d|fluoronethyI§

groups inchidshetamathyl de.g. ﬂuﬁrqmqﬂué} érh@iqmtryl (Rl @lélmmrtby Q.
tnha%orgghﬂr(g gt '?nf"rué‘rh%nﬁt_h%[)yf‘@l)&ﬁgrto. r%—%l}}?)rczeéh- 1y, tihaloethyl (e

trifl'uor oe
2,2, Btrtthloosclpi oy, halbroprti(et ¢.j Hrahlofpogpl -y{ enditrihapsop3t (e.g., 3,3,3-

trifluorQprop- | -yI). [0043] "Pharmaceutically
Ari Q@QEBPaBV carrier means a carrier that is useful in
prepari ng pharmaceutical conposition that is

[004gEn é‘Phamgac%rCélly peeRPabhei carrign dmegans e Tigyi thatdg pecdpl| iy preparing a
pha&lgﬁcg&tﬁgf %’&n@%gﬂ#&ﬂ‘?ﬁét G?gén%rall‘&%gfe' H&A 'tbq(?cs Tr?i Igezt'h%ﬂu‘tﬁglggﬁgﬁy nor

I's acce use a
othephiaé trﬂdresmhble aindusdudes A qah-aerrmm Mdcqahlbly f@ceepinabl we as well as
carrier" as used in the |f|catH§n and . cl ai ng.
humap, ehacra@ge%ﬁhuSSne arlrarrﬂ%fﬁé rReerpiable earigty @ jugqd in the

specﬂﬁ)(%ﬁéﬂr and agfnq@lﬁaﬂﬁésf@tﬂlg %gigﬂ&%%ﬁl ?r?e' duch b&tigf S to

ch retain cal ecti1 veness and

[004\%11 IO gﬁﬁe}r{n%&uq ca%gqglgg %ngls’ﬁe?lgr% {roh 61?[% g\)rilrga%gtgfagpth@ IEB{jolo gical

are no ogl ca

effedtivdasss aad beopettits oy coapesndstdfehis divpatintsndkhichiat not
invention are capable of form ng acid and/or_ base
biolegigally g5 ptheryisg engisihle. Breyuifescothepmpeuaghfdhis invention are

capa%ﬁerm&ﬂlm O R d b%e%'dﬂ%??b%le 3F th&gﬁéﬁh& Of[ﬁqlqﬂé Lnd/o

armaceuti cal [ y-accepta base tion salts can
carbpxgpacgd of pamps sioriatiecetoand or gani ¢ bases. Salts
derived from i norgani c bases, include by way of

[0048X aPhhienBhtycall P acSpibliasp @l @isish kafts dah bB iptuparcd TropM inddganic
calcium and nagnesiumsalts. Salts derjved from
and gregaigibeswasBls deEedtiem inerganie dastst inplups byday of e%ﬁéml@ only,

sodlﬁ’lfn, ]%thﬁﬁfné(, htﬁlﬁﬁl? leﬁ{o\ﬁlurﬁ%lctuﬁﬁ,t a{nﬁrr}fagnesmm salts. Salts derived from

organic bases include, but are not limited to, salts of primary, secondary, and tertiary
amines, such as alkyl amines, dialkyl amines, trialkyl amines, substituted alkyl amines,
di(substituted alkyl) amines, tri(substituted alkyl) amines, alkenyl amines, dialkenyl
amines, trialkenyl amines, substituted alkenyl amines, di(substituted alkenyl) amines,
tri(substituted alkenyl) amines, cycloalkyl amines, di(cycloalkyl) amines, tri(cycloalkyl)

amines, substituted cycloalkyl amines, disubstituted cycloalkyl amine, trisubstituted

15



10

15

20

25

30

am nes, such as al kyl am nes, dial kyl am nes, trialkyl

am nes, substituted al kyl am nes, di(substituted
wW@bkdoghd11esn nes, tri(substituted al kyl) am nes, PEI/K82991/062824

am nes, dial kenyl am nes, trial kenyl am nes,

substituted al kenyl am nes, di(substituted al kenyl)

amnes, 30 tri(substituted al kenyl) am nes, cy cloalkyl

oycleghkyeaging, cysiealkumk 9m)ne§rﬁ1¢$§§loali<ﬁm( LyRINgE|tH(ayFloalkenyl

t
amiff (S, A LNERT o Ol inA AVl GBI ik ituced
cycledRényS20Mes 05 7i8iddine G yl[alry‘lalrrhyd:s airylesyinesy bttomlakye Iaydlnes
am nes, di(c cIoaIkF m nes, .tri( é%loalke
dlhengwlsamlg% hetipay @{}1@% CleEyFliGHn ey, dikgtag lictaml%f&
trincfF6¢,RAL KEMIs, AMMcARl- Aoyl S URRALWESE at IEYEWOGbK@RY ibstituents on

am res, aryl amnes, diaryl amnes, triaryl am nes,
themmmeamahﬁbmammwesqsddmﬂbﬁ@mabﬁgmmpnvMQﬁmgwfaﬁet@ubﬂ%@bd

oty PP Eye G BN L oS oL o e R G AP IR e o

subs@tut@rloal R yQhiryll, h&te%ﬁi?l heddRRYEliQBnd thReikeNARS id1@ded are
di fferent and are sel ected fron1thﬁygroup consi sti ng

amingh vaiekg/the twe s threasubstituentsipgetlr pathithe agipipsnifrpggne §orm a
haﬁﬁk§$Q%%ﬂm%X@£9ﬁ%kﬁétiSUbSt'tUted cycl oal kyl

ken tut ed cycloalkenyl aryI

t oar e ocvyclic,, and the I i.nc
l0045f Egils or SRl ilge: G dR tohreot f%@mopmpy aminc,
tnmétﬁ?leirﬁﬁé d%th?l drhi@e &fﬂlﬁ@pfﬁp&b%ﬁﬁﬂa tlfi% 015Eb 13 @mine, ethanolamine,
erocycllc or heteroaryl gr oup. anpfes of

2-dimgihy lprivociiingb romethaneiag, lwnmyglmne Ausgifpice caiidiye, procaine,
hydrggarﬁmg péﬁoﬁr% rh% alnet retlhnFe‘ﬁ?a/larPﬁlmpgﬁCOﬁ%?l%e ﬂ-alﬁnfgvucamlnes

theoBidﬂﬁﬁ@p@ﬁhéH? plpel?a‘ZdielTFi'pBIydilﬁm rﬁ@@h@la{riethj‘rlgﬁ%hbﬁlm 46, the like.
ysine, arginine, histidine, caffeine, procain

It shﬁylgraéqgm ers‘&qéﬁ]pqﬁq @thep é@rgpﬁélc a@@%@qr@ﬁ‘@msaﬁqlﬂ@ be useful in the

prac%@&ﬂﬁ%%%ﬁo# fﬂ g;ydngdlé‘ chfﬂo c adi@a nﬁ: %aﬂhﬁg rcarboxamides,
purines, piperazine, plperl mor phol I ne,

lowdd-atityh ghrboemiideld, kiea,lkﬁndrbbhanidbk eand tHetlikehoul d al so be
under st ood t hat other carboxylic acid derivatives

[0047p U IPHatdeacosfalll abdeptdde adMt additiGisalts niafibe pr?éﬁdd fir®# inorganic
for exanple, carboxylic acid am des, inclu

and grgapi6 SIS deadts defi org | IRGF R G AR B Hi]Ude élydr@nc%\lpmy fcid,

d t a
hydrgg‘{:o%gté gg}deﬁ%ﬁ&nggglgaﬁlﬁl% #&2 ﬁhL%%Z& E Ia 5@%2?&%?&% Yerived
froni orgrigantids 1@mdamdetma;ad;|pm;ﬁmm amd,S@but(ﬂlcdaerd pedivicraeid, oxalic

acid o O AOHE RE. SISF 1o ele SHy R aei, tartaric acid,citri

acid PRRSPRALIIC cidfhric RN nfa8elld 681, nr@hdnS st VRSH, efﬂaﬁggulfomc

organi ¢ acids 1 nclude acetic acid, propionic acid
acidgp-yad wdricesufonid ,acply salieiybic agd.candokalikee acid, malic aci d,
mal oni ¢ acid, succinic acid, maleic acid, fumaric
[0048¢ 1 dhe tant "phaenaeitiballgiadcedptablacitivn” bfaz 0o theaatioh of a
cinnam ¢ acid ngelic aci d, nethanesul fonic acid,
phargiageifica YﬁﬁWP@'ggm cid, p-toluene-sulfonic acid,

salicylic acid, and the |like, [0048] The term
[0049hh 2l iredarsiaed thytim el syhstibited grappsoderined heics, pelymees arrived at

by dgﬁﬁlhg QuiRlitnts with further substituents to themselves (e.g., substituted aryl
having a substituted aryl group as a substituent which is itself substituted with a

substituted aryl group, etc.) are not intended for inclusion herein. In such cases, the

16



10

15

20

25

30

pharmaceutical l y-acceptable salt. [0049] It is

understood that in all substituted groups defined
weegiteniepol ynmers arrived at by defini ng subsPCT/USIT062824

with further substituents to thenselves (e.qg.,

substituted aryl 30 having a substituted aryl group as

a substituent which is itself substituted wwth a

maxgpgeumbeeel el ubstigigpts ibthece Hegistesay theksrghaf thsrabove

ey b BT SRR Sk S R oy e

limited bs tsubstented aryd-(dubsemted Engd-(substitatedayyly.hat each of the
above definitions is constrained by a limtation
[0050Dat Trdatihg exanRh@acnSUSR dikdtkethcldgs: groups are
l[Tmted to -substituted aryl - (substituted
ar ¥I) (substituted aryl). [0050] ."Treating"
barashiing gre discgis bis @aqsmﬂ the @'émcaé Smptogtwém fliggpse not to
devetlﬂﬁmgt Iéglgg‘%i thg‘{ ﬁtta}é b€ gg@d{;@%g | r@chﬁ%?s@dﬂo ttﬁ% gﬂ%%ﬁ@?ugﬁoes not
yet exppoaed otdlsptaypymﬂtoamaffelmb diecastie di sease but does not
rJ ence or di.spla to i sease
Y R s e asEia st B P he A8 aaR ph g scase
or it§ BEniSB\EhpRIRNEr Of the disease or its clinical
synptons, or 10 (3) relieving the disease, i.e.
ca(®i rnlgevm@the disiears, bé., chisingiregassonarf the disesise af gatlinical
tons. [0051] A "therapeutically effective amunt”
Sympr%gﬁs the anount of a conpound that, when
adm nistered to a mammal for treating a disease, is
[0053pf 1A ChempeutiRalef EfQtive uGdunt’ neahiERtanicnt dfecdhsrnd ehat,
The "t her apeut| cal y ef fecti ve amount” will vary
whey agrapbitergd éha memmd Teidisssing @ disepss, Hi sgéfgé@tém@ffw guch
h
trea K?fo'rr*é%tcte} ({ hg%ea‘gﬁira}i!@lglrg%l“ efgércgw% a@g?%e%#g?hﬁ{?gdeggﬁ’dmg on
the da;mpohm@;ahxsdmaaa ameitbseaveety dndkke agy, oteaihnstd. haftthe mamnidh e be
princi pal receptors on animal cells for binding nost
treat@@(t racellular matrix proteins, such as collagen,

fibronectin, and lLaninin. The integrins are
(00336t dnteaitrers 2 kuapFanyboofdrmaloeys apmasbrangilinkes Ptiging that

are tE? Bﬁnﬁgﬁal él&}'g?{btrél ot hdibf g&fs iR bg T%'Jﬁg I&ﬁga%gl'hﬂ’grr t'éatrl%qgtems,

erent a subunits an er ent

suchsaglzotages, ﬁh@mectbteeﬂtd ladenini Theutegfihe atedtenarddmérs comprised of an

|nte ring".refers to the.class of .heterodiner,
oc @Hﬂ}a@ A Pice ﬁ%@tt twgpty ditderrpidaiserp detepgimers gheds fromie
diff@erft oSBT stanB AT Bferhi ﬁ‘s@'ﬂ}ﬁt@fha@@ﬁeeg 1SRN $he Meh4, 4

is an exanple of an a intégrin, and I's a
integrats@ raddis e theaf ass héh@temdami Q@yn@dbﬂmd tcsll-smﬁectelr@ceatostathat
contég?t&ﬁeg& 2?5}1%1%119 gairaed%w{hsaghy o he ! ltgl VE%”P 18 an exarnple ofano 4

integrin, and is a heterodimer of the o 4 and B1 subunits, and is also referred to as a 4 1

integrin.

Compound Preparation

[0053] The compounds of this invention can be prepared from readily available starting
materials using the following general methods and procedures. It will be appreciated that
where typical or preferred process conditions (i.e., reaction temperatures, times, mole
ratios of reactants, solvents, pressures, etc.) are given, other process conditions can also be
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[ 0053] The conpounds of this invention can be prepared
fromreadily available starting materials using the
wo 2007001 general met hods and procedures. |t RET/US1907/062824
appreci ated that where typical or preferred process
conditions (i.e., reaction tenperatures, tines, nDIe
30 ratios of reactants, solvents, pressures, etc.) are
usedginjess othsrwise staiedc EpSinui BRaefigheondifiona msey oEy with ﬂmarﬂcular
reac%ggy& é%ﬁtﬁm?&fﬂup&?cﬂ%ﬁ&ﬁ%ﬁ@%n Hésd%?edﬁﬂ{e‘a%i, Ak Qﬁﬂlt\%ﬁ %ﬁthe art
mimreaction conditions na ry
bynpﬂﬁmmmuhmnmon@aﬁ%ame$ or solvent used, but such
conditions can be determ ned by one skilled in the art
[0053y rAQuditiohallppis iWﬂlb@tandielﬂrtQ eiedesiefed [IX@541t, conventional
Additionally, as will be apparent to those skilled in
Proteqiiag LFQUDS SRS HCCONEY 1S P’ﬁﬁVélﬂfé@ft?ngu@?tw&]sgrﬁﬁBﬁ fem undergoing

S N

suitaptcotopditfons foargirotoctingf andakchrinaiting mmpalaaﬁJmablhal gsoups are well
sui tabl e condlt&ﬁns for protecting and d

tin
kno‘ﬁ%i‘“c'i @rtatoF R BIAMERUSHRALCEHE SHRYDS arg ?ﬁ%{’?‘ﬁmﬁ]% Greene
and & M. WK, ﬁ;?&%%g GrB@E% Deaiit %&%Eézﬁ @e%ﬁi‘ﬂﬁn@ﬂ ,SWiley, New
described in T. eene” and ts, Prot’ecting
YorlGr198 psaindmeferagaes wteSylmréiesi s, Second Edl tion, WIey,
New 10 York, 1991, and references cited therein.
[005[5])OﬁhhcﬁmdrhehmrﬁpomlﬁEOﬁm{mﬁmn Nlllttj?pl&liyl’mamﬁﬂ Ot or more

|cal y .caontain one or nore ral centers
Chlrav&meeeﬁﬁr HEICHL 1@%1Y’d5§?sﬂf§@ sugh, 6pmpe}Hds ﬁ‘ﬁa c prgparpe or solated as
pure%'fé?&ﬂgcﬁlqer? ri.d 39 hlﬁleQuﬂ%narﬁ r$6CHIEQLROMEIsSor ds-sBereoi&mer-

i ndi vi dual’ enanti oners or di astereoners, of as
enrighed masfusonekl! swhrsterdresbnmark (and esrichild| rnlsturhs) are included within the

St er.eoi soner s nd nrlche res) ar.e included
scono i RBers WO ET RGP Crngc e R glere e o chfchad
mix@FRIEHh B8 pkéf)@fe‘élfﬁsﬁ% foPekEnple SSRRUBPARNS s(a@ﬁngeﬁateﬁbe Qr

m xtures) may be prepared usi n for exanple
steragpelpa bricirgaganisiwedl-lgtoaymt inribe mt A tp@ﬂa‘gve&y, racermc mixtures of such
comitlt)lfenrd? %Zl%e eCtpal\r/a?er(f;l S ecotrﬁe]x\é\e ee glﬁrg colunﬁl chrornat8%ra81§y chlral
m&ﬂ%h@@ﬁﬁﬁ&h@@mﬁk&@, for exanple, chiral colunn

chromat ogr aphy, chiral resolving agents and the Iike.

[00580 W@&Ws epmaaﬁm%fwére 'nﬁmbdl‘ VGRS CABmYRLE vhegTed
usi n aw v. 10.0, (avail able fron1canbr|dgesoft

(avaggblg dbomCambbiidgpsofrat KO0 4mlridaedia Ddige, CamtbritzeabhA 02140).
[0057] In one enbodi nent, the conpounds of this
[0057hv émbhoembatimbet, freepparpedndssof thie srwehbedcdndboquepaned as

descﬁ%?cﬁgﬁoéﬁﬁg%eemé gvhlg%#ﬁé(ygttrét}{vg p@@cgos e nglll% ?Sneﬁ}yl iarsid R%is

isopRpy{.US2007/ 062824
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15

Nl'~N O (CH3)2C=0 N1k1N O 10 1 H C®2Pg reductive

amnationH CO2Pg NH2 N 1.1 | 1.2 CH3SQ2CI, pyridine
WOROTMDIG NN ON-N O C1 OI / HCOR2ZH p N HARS0TN62824

N H3CS, H3C-S Y 1.4 O01.3 0 Schene 1 where Pg is a

car boxyl protecting group such as benzyl, t-butyl, and

the like. [0058] Schenme 1 is particularly useful in
t he preparation of érpounds where R2 is alkyl 5 or

oxcleal kyl ~[ 009N+ Scheme 1, the s ta,r}| ng o_ N
5- am nopy di ne i nternedi ates, conmpqu re\ﬂ/
Ki beg” S det@i | in (G5:R&F@nt No. 7, ,

d_If or the sake of 4llustratmon on y,J_ane shown in
t::ﬁs/k hefE:Re 4- subedictivetethgibenyl al AN CO,Pg
demMHgatives. It is understood, of couksdl that 2- and
3-subst yqut ed phenyl al ani ne deri vat i ve?ﬁul d foldow a
simlar reaction 10 pathway. [0060] Specifijcally, in
Schenme 1, 5-am no-2-di et hyl am no- 4-substi t ut|ed
pyrimdine, conmpound 1.1 (prepared from by | CHsSO,CI, pyridine
corresponding 5-nitro-pyrimdine by reductidn with 5%
Pd/ C or 5% Pt 02 by vve ht) is reacted under
conventi oanl reducti m nation conditions wt hoa D
sl jght~excess~0f0 al dehyde of hefone N~
Sche lis ustlrated by 15 acetone,J\I n Sc 1,0
t hgyBxgni Oup Q)f cot@ound 1.1 f IrrsNan
internedidte imne (not shown) WhIC ?t%b
redu ed o €OgH correspondi ng am ne, % d'tlmd , by
CORV nal reduci ng agents suct—laCasSso
Ha@ya§io \?/ohydh“l de, sodi um borohydri de dr ogepz over a
sui® abl e catal yst such as Pt02, and the Iike. The
reaction is conducted in a 19 WO 2007/ 101165
PCT/ US2007/ 062824 swtagl '{HF grt di l uent such as
t et rahydrof uran, nethylene chloride, and the Iike. The

where Pg is a carboxyl protecting group such as benzyl, #-butyl, and the like.

[0058] Scheme 1 is particularly useful in the preparation of compounds where R? is alkyl
or cycloalkyl.

[0059] In Scheme 1, the starting S-aminopyrimidine intermediates, compound 1.1, are
described in detail in US Patent No. US 7,026,328 B1 and, for the sake of illustration only,
are shown in this scheme as 4-substituted phenylalanine derivatives. It is understood, of
course, that 2- and 3-substituted phenylalanine derivatives would follow a similar reaction

pathway.

[0060] Specifically, in Scheme 1, 5-amino-2-diethylamino-4-substituted pyrimidine,
compound 1.1 (prepared from by corresponding S-nitro-pyrimidine by reduction with 5%
Pd/C or 5% PtO, by weight) is reacted under conventioanl reductive amination conditions
with a slight excess of a C;-C4 aldehyde or ketone which is Scheme 1 is illustrated by
acetone. In Scheme 1, the 5-amino group of compound 1.1 forms an intermediate imine
(not shown) which is in situ reduced to the corresponding amine, compound 1.2, by
conventional reducing agents such as sodium cyanoborohydride, sodium borohydride,

hydrogen over a suitable catalyst such as PtO,, and the like. The reaction is conducted in a
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reaction is maintained at from about OC to about 30C
until the reaction is substantially conplete which

WO ypiraediby occurs within about 0.5 to 16 hour sPCTp82007/062824
conpl etion of the reaction, the compound 1.2 is
recovered by conventional nethods including
neutralization, 5 evaporation, extraction

suitahieai@ptsidi nent speh %ﬁ?%ﬁﬁ@‘ﬁ@ﬁﬂyetmen@ cllpridn and the lilee The

{ t
sl Bl RO BUELIG e SERIEY BeHB R bl
comfilerevehish qrpm:aﬂlytdaeura mdithén ghoauf.5ita 16 bopsunbtpoh.cadmiptetivhef the

acSSELESEONSAg ALkl sl Syl et o, Group Sopount 2. 3o
t t |
evapdPRiocBENRE 0 Wﬁ@oﬂ c%rdrﬁatﬁ?rﬁhﬁ’f FRQatint an?th% 1ikg 3k,

excess of an | kanesul f ony i de, such
altermativedn esemplopgd inght oexitdep w1t110tuhpurgﬁcasem eed/of 1salat10n
sui tabl e base such as triethylam ne,
[006d] i mpwepmheif kel amine groapdn thraphirkiel.2 o the derrcdponding
gene ed. The reaction is

cavenge. the acid t
alkygwg %ﬁs}c&? ZOHY &elineam}%{ 2 RpseedsyVid Cpﬂ%qnelog%h%mdss FoR
exarfidle, ih®hk Mdowﬁﬁ&ndq' P?é%ﬁtacféﬁ'vﬁfhoef M andsd fenl i ke.

€ reaction Is preferably conducted at” from about -5
alkangyulf@yt hahde, isschcamétharedulfiontyl chlphde, ne detpresanéasof a suitable base

suelgisdiy B et i SR gbimisecuape R EiuddheG SR e acid
genERBPOURG rchetbrCi8 PrefRGL I RGANEAQTINYsuGIBI¥ ik Qikdht SRKNQS

i ncl udi ng neutralization, evaporation, extraction,

tetrapydrefyspn, gi0xeng, C@mr@ﬁmtl@gd Hstlike. fihetreastion is prafeeebiheonducted at
fron{ allli(oﬁlt EB{O ’t% E%rqoﬁ and th%, %:\:l)oﬁnlté}]le %I}tﬁ Figeoﬁ%g?tgo 18 s{llggigg?l%)l( Eorﬁlglg{% which

typle%llllyxdcsurk 0¥ lto hahb@es Upbe ceinbREbn bnmeamaﬁ OddgHund 1.3 can
npounds that can be 20 prepared by conventon

be r@?ﬁ%fﬁébb’ comyegtiarpl meshods ippiudipepetirdisatinne capprasign gxtraction,

S
e 8H8E Rrb AN P AERRIL IR S QU A b
nextagepdethaue guafiarien andongolhosphorus trichl ori de and
phosphorus pentachloride. The reaction is generally

[0062P NAEYISE fddy] BAlfHtea eitel ditBiet iR wihdon@Iduad 86 @mioliid el edan De
to 5 nolar equival ents of phosphorus trichloride or
prepgwé&prrf@ﬁu@lt@bﬁm&&tw BFecgdurce Pdrcomparndsyarp fypagpllyprepared

o BEChSOLN, 45,88, SRRURTE RGP 0
Whefe R]OIS ab deﬁneﬁ&bbw fusing @hadphorud ttitidosdd zfmlrpﬂospﬁolrmpdﬂlmchlonde

Al ternatively, the sylfonyl  chloride can be prep
The FGagfip ReeBeTRITE SpRSHAICH G Y CRMBP RS SUHRRIC Rcid Witk abghy LS molr

equlgﬁgﬂ?@ Hﬁgﬁb ?floruE B hi Ry h&bh&ﬂs}ﬁ@ﬁtﬁ@hlgﬂdé Riths n@@tf dr'h? dn

above reating the t |oI chloriné (C12) and
inertsatvent, ISWdEa?S dadremntetlmnel at néeropdramracionbid tangn ef 0°%0to about 80°C

for q[bﬂk}t ]ﬂ agﬁuﬁn% o OIO %thrd ﬁ}%ﬁu”‘é}? | oa%’%%t%e@(?{eglaﬁgelw thte tgul%onyl

chloﬂﬁé Bﬁﬁ&sﬂjefaﬁgd/ Hoﬁﬂh@ Ebr@&poﬁ&ﬂ%ﬂﬁ@l‘ﬂo Yhd,G Rl @Fdnfi€ompounds of

r opgnesul chliorid 07/ 101165
the fPGlelBJ Eﬁﬁ M@)@@ 41S a&dﬁ“meér@égm pitghtingthe rth‘ﬂ@ﬂeWIth chlorine (Cl)
4 LSRN R O

[0063] Examples of sulfonyl chlorides for use in this invention include, but are not

limited to, methanesulfonyl chloride, ethanesulfonyl chloride, 2-propanesulfonyl chloride,

20



chloride, and the |like. [0064] The carboxyl protecting

group of conpound 1.3 is then renoved by conventi ona
w@oemditeitehs to provide for conpound 1.4, a conpoUns2007/062824

Formula I. In one enbodinent, a 5 t-butyl protecting

group can be renoved by contact with formc acid. In

anot her enbodi nent, a benzyl protectin can_ be

1-butaaistiy vy bshleiads HéfuaipmpthryasHGersth Chlﬁﬂfiﬁ% 2 é&égwe@th@mesalfonyl

Chbgﬂ%zﬁg&Mpﬁ&@rbon catalyst typically in a protic
‘vent such as nethanol under eIevated hydr ogen

[006@ esl%u < §4rop X}Lff pr%tggt% 8%1%/(0){] co %fl 0t 4 ff I Orﬁfnage({@y conventlonal

conve

condlﬂ@ﬂsl-td Py idefol cehmpaaid 104,a @m@ﬁ@bf PovnX 1. BiGdnie @mbodnent, a
reci pitation, chromatography, filtration, and the
5 rbulyl ptcctipg @B1up|cn AR AR drseRiaseYith farRuc acitn Bunpshst

oL YT 38 B SR 5 FE PSR LA v

presendiof a phalladiuin/c@rboivehtalfst fypidalliNil\a @%gic @)lvk@ NciORgmetiliaizol
H R1- NSR Onn_00 1.1 1.
und%fq’fawsﬂswﬁ%en RiossuEgnponcsprppTgion qﬁtb@ wvt@mnwunﬂ k4 can
be r&ovied %Xllélorg:eﬁtloﬁ'él Brethods iftdudthEhutAilz A, edapbralof? detction,
1. HCO2H, 70C 2. 1 N HC N-\"/ \ | QuN

10 precipitation, chromatography, filtration, and the like.

[0065] In another embodiment, the compounds of this invention can be prepared as

described below in Scheme 2:

O ND
SN O\H/ND MeSO,Cl, SN \n/
)\ fe} triethylamine )§ (e}
N" N 0°C-RT NN
OP I — z OPg
AR o To
(o] R1_§/N~§_R1 O

KoCO3

prd
I
L¥)

methanol/THF

{0 )
NS \ﬂ/ /\N/\ O\n,N
N)*N © 2 O
| X-R¥K,CO;,
k144\N c-OPg — L\rJ\

H ||

RL

&R RLgNH
O 0 /,\\
17 co 16
1. HCO,H, 70°C
2. 1IN HCI
/\N/\ O\H/NQ
N)*N ©
{
%N C,OH
H 1]
RU_N._, 0
S R 18
(o]
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N)" NOI / NCOH HI RL, N 2028\ R1.8 0021
WD 2007/ 101165 PCT/ US2007/ 062824 Schene 2 where Rl
waee7Re1153 as defined herein; Pg is a carboxyl PCT/US2007/062824
protecting group and X is halo. [0066] In Schene 2,
the starting 5-am nopyrim dine internedi ates, conpound
1.1, are described in detail in US Patent No. US
7,026,328 Bl and, for th&cBYRe20f j||ustration only, 5
are shown in this scheme as 4-substituted )
whepsH dR aif s definsdibgegin\Fed's a carbosylumeteetiteogrgup afd X is halo.
Uh : - Substit ut . . [
0068 7 Sen<pRE. B BT SHREP L R B ReR YoBBopna 1, e
desckiBObih] deGpkeimi TS CatehtyNo.i WS $0BEeBRS B and, for the sake of illustration only,
-am. nQ- 2- di et hyl am no- 4-substituted pyrim di ne,
are Sg‘BWB%HHS schgme gp éﬂ%@%ﬁmﬁia I&yﬁﬁl%m IPBHYUNdt 1s understood, of
: Wt PO RY S1s b R QBIVILR 00 AR G R
courds Bk E0aRS B Plerk RIS CIELT R AhoREA Sipfer Rieion
pathRiaysul f onyl hal i de, such as net hanesul fonyl chloride,
in the presence of a suitable base such as
[006t7] | Spboifieatiyné, SchdinicD0 Prappyd-tdiythalaiigo-ardbdtinged pi@midine,
order to scavenge the acid generated. The reaction i
Comﬁ?@ﬁelrbﬁrrﬁpaéﬁfﬁﬁ%ltté’oc%s%?@m&SaB’Itf@'IPWéth@&Y\f@&HCt@H &ith 5%
P 3t {oHHA0 reaf & slight e I halj h
O OO IR S A L Bt e,
as metindesotfenlylahldridoninitbe piestrice oba switddliban dudhsascoethiylameak,
.ountil e reaction.is. substantially conplete whi :
dﬂsqpm%%{ﬁ%mamalﬁéhq likinges tq aca Gl el ecRgBed P fpaction
is préferdohe caR@6lcH M sERABROUEY sdiventGath adBtriIRURYBFAJdBYane,
conventional nethods including neutraliZation,
dichkoremethand, chloradainm aed thedike. Fheedagiiomisipseferably conducted at from

abofry QP oBR i conbhiidshl B - RAER Sl Eulgproptetnagicn

typidlliokt@aid 08 tendhetirsi alcb@pletidh of 68 ctioe] @eipgovad 1.5 can
renoval of a single R1S02- group from conpound 1.5 )
be rggprered by comeatonal gplads ivihading Berializ#ing, cyaperasinngxtraction,
1] . i & i i .
proc 504 il SRTRALARA R, Ml NP6 Pl omployed e
nextGpdpiwitadutt putificatioe apd/esBokdonf THE and the [|ike, e.g.
a 1.1 mxture of nethanol/tetrahydrofuran or 1:1
[0068] X Sdlcetivf rewdt 8 of o digtlé RAYOS-QhdilpaforR comipe@sd f.8proceeds under

conmpound 1.6. The reaction mxture conprises an excess
conygptional conditions. For example, reaction of compound 1.5 with base in a protic

solvent such as methanol, ethanol, or water, optionally in the presence of THF and the
like, e.g. a 1:1 mixture of methanol/tetrahydrofuran or 1:1 mixture of water
/tetrahydrofuran provides for compound 1.6. The reaction mixture comprises an excess of
a suitable base such as potassium carbonate, sodium carbonate and the like and the
reaction is preferably maintained at elevated temperatures such 20° to 60°C. The reaction
is continued until substantially complete which typically occurs in 24-144 hours. Upon
completion of the reaction, compound 1.6 can be recovered by conventional methods
including neutralization, evaporation, extraction, precipitation, chromatography, filtration,
and the like or, alternatively, is employed in the next step without purification and/or

isolation.
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25 a suitabl e base such as potassi um carbonate, sodi um
carbonate and the like and the reaction is preferably
worghontieiined at el evated tenperatures such 20 tRCB08007/062824

The reaction is continued until substantially
conplete which typically occurs in 24-144 hours Upon
npl etion of the reaction, conmpound 1.6

can

lﬂﬂ@bc&ﬁé@m dyrorpavhl-pavith aq@tcﬁwdg anuaH<<y|1 befideg2 dlalkyl sulfate, an
I L Ok, “

AL A0 BRI PHIRTILORAC~ 5 Tl e

compmhﬁl”))proc@dds and!atdoneénymnalscoemmbmg/mcpmﬂdt Fce cnmpbulsd &fi. The

Wi t hout, i fication and/or isolatiaon.
reaca%wtmieﬁgfse e%gbe%t%@gf@mppwﬁ Vﬁg‘a’%?m&ﬁ%tfl 1020
equlgﬁeﬂﬂ%‘d R tHe 1011106 LOmASURNA B8R S dlﬁﬁn%d%}i lag Q@été)rf&e chl@roforrn

di al kyl sulfate, an al kenyl halide, an al kynyl
methyddriechh]orwle and d}ﬁdﬂ@ah ihyd prigdncelef ¢ base sucmsaz)tassmhecarbonate

. .. halide nd roceed nder ent i opal ..
iR AL G oV BBEY BF SCGrHpOTAT F0 e 1HGHOT. o e ption is
preférﬁbl%z)é@h&ﬁitéd’at@%ﬂ BisduR Aoy A0 taRE i AR QIR ehelrefetitinti§)

fromabout 1.1 to 20 5 equivalent so of the halide

Subswﬁpléw ﬁmnplﬁteahhlpm sivically ogans insQ ko 46 hewset biren completion of the
reacﬁgtll % rl:q 1.6 rggﬁ Bé( %e%ngeﬁ&lp {)3(7) ch) n?@tgal Iﬁ@?hqg's lﬁ?clucﬁnt he
assSi um car

neutfaﬂﬂz@ﬂidﬂ{ b%pof’&loan&tfabﬁoﬂ ka@qilamaﬁ adh@dﬁgﬁogtﬁphﬁ(ﬂlﬁatlon and the
generated during reaction. The reaction_is preferably

like g pHieRrEYElBLS FRBlAYabBUhe RoxtisEPewithosh Buti icatign and{geiolation.
until the reaction is substantially conplete which

[0070Y, puTélalcmsbozmlmswt@cﬁlrrg goup phconepavadds is thrarremongs &t ¢anyentional

concP tlonsqg rov1cq CRT E?Tﬁg%am%,ol Oun r‘Pgougd Gf rg;r 14 FCI%V% ee%b%ﬁlment, a

onventi ona S |ndlu Izatl
t-bu’@ﬂ/ pRedcEih @fbuﬁ&)éh baedrh®red b@'rd%ﬁtalat Wﬂh if@¥hic acid. In another
chr omat og filtration, and the |I|ike or

embgdimen, étbieO@fl ;protr:@m@rﬁﬁ%w@ herempuedlaxeongacs iy ithinyHengen in the
ly A ]
prosBit of s PRI A oRicals B Bpically in PR koIl 526 AGHRE el
under@mxfetethhgdﬂigen pendirts. dmont c@rrmiﬁwndff tlﬁemreactmm ommpbuhd&, 8 can
a co %und of .Formul a In.one e iment, a
be rqcomr{@@ y pPotatienal gle@b%iﬁ pnduging Beytl %}@&1 Bxﬁpeﬁﬁﬁlpaﬁxtractwn
precWifaflof, Yhlnfat&Ghhy, FiltrARAL LRf the §ROOI ment, a benzyl
protecting group can be removed by contact with
[007*igd rhl‘? i)k aﬁd?hérr%ﬂrboﬁfn?e?ft‘ Nk C&BP&nBQ FAG U&ﬁﬁ%%ﬂ be prepared as
st typi 'y in’a protic solvent suc
dcyn@é&bﬂ0WmnSnMﬁne@1evated hydrogen pressures. Upon
conpl etion of the reaction, conpound 1.8 can be
recovered by conventional nethods including
neutralization, evaporation, extraction, 20
preci pitation, chromatography, filtration, and the
like. [0071] In still another enbodi nent, the
conpounds of this invention can be prepared as
descri bed below in Schene 3: 23 WO 2007/ 101165
PCT/ US2007/ 062824
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poyON "N\ | R2
1

., KZC03 H COZPg (CF3CO) 20, LH CO2Pgy
NH2 Et 3N O NH 1. 3

1
ICF 1.8 O IN PCO2P9 ONII ~
WK200301168 N T N O N H MeOH H20 N CO2Pg 1.10 QOFGI/URD07/062824
1.9 HN'I 2 R S02CI, pyridine OEDOND or YNIII,
NOINI / O/ HCO2H\H COZPg R S R2' R -S NNR2'
1.12 11 1.11 O Schene 3 where Rl is as defined above,
Pg is a carboxyl [protecting group such as benizy},
t DBurPt, 4%+ €~ ke and R2'~tgan o, enyl ,
almﬂgxl, henyl al kyl ene gr oup\havi MOkR L Yo,
atflached to the ioda group, 5 [ 9/2] In Schenme H—the—
starti Mg S¥&@m nopyrimichne interjred|atcesy conmpound
1.1,"are described T detailoﬁnMUS Pat ent No
7,026,328 Bl and, for the sake @f illustration only,
are shown in thhs schene as 4-substituted

henyl al ani ne dersvati ves. i's understo
and 3- subst ty{f |ne
£ Would fol l ow & sh c ion pat hway.

~—+

cogrse,
NV ale
SpeCIfICQMiy in

d

ar
5- Anito- 2= di et hy| amoR@od- su C%(;Lg pyring di ne,
a6dbgund 1.1, (prepared fronm %orrespondlng
5%ni tro-pyrin dine by reductloﬁzmnth 5% Pd/C or 5%
Pt 02 by weight) is converted to the|corresponding
trifluoroacetam de, conpound 1.8, by E&H¥eéntTonal
nmet hods. For exanple, a slight excegs of

trifluoroacetic hydride i s conbi Ned mﬁth ound
1.1 in a suitabl ert dilu /&uch N

7 co kH\ COzPg

o N 2H | \\ N
R* L1 N 1.12 K= R®

i R? : 1.11

(6]

Scheme 3

where R' is as defined above, Pg is a carboxyl protecting group such as benzyl, t-butyl,
and the like and R is an alkyl, alkenyl, alkynyl, or phenylalkylene group having a CH,

moiety attached to the iodo group.

[0072] In Scheme 1, the starting S-aminopyrimidine intermediates, compound 1.1, are
described in detail in US Patent No 7,026,328 B1 and, for the sake of illustration only, are
shown in this scheme as 4-substituted phenylalanine derivatives. It is understood, of
course, that 2- and 3-substituted phenylalanine derivatives would follow a similar reaction

pathway.

[0073] Specifically, in Scheme 1, 5-amino-2-diethylamino-4-substituted pyrimidine,
compound 1.1 (prepared from by corresponding S-nitro-pyrimidine by reduction with 5%
Pd/C or 5% PtO, by weight) is converted to the corresponding trifluoroacetamide,
compound 1.8, by conventional methods. For example, a slight excess of trifluoroacetic

anhydride is combined with compound 1.1 in a suitable inert diluent such as
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24 WD 2007/101165 PCT/ US2007/ 062824 tetrahydrofuran
nmet hyl ene chl oride, pyridine, and the |like. The
WO eg@etdass i s nmai ntained at  from about 0C to ab@UUSBOWN62824
until the reaction is substantially conpl ete which
typically occurs within about 0.5 to 24 hours. Upon
nmpl.etion of the reaction, the conmpound 1.8 is

totra BB 059 gy lersrihdorideoAding eRG the lihee | Kgirpagtion is maintained at
fron{]agotﬂ)'ﬁf @‘l ¢ goazIUogPS 0°BVARY E@tﬂegﬁwnqg(%lfb?ﬁhﬁﬁw cO pletg v&{hh%h typically

preci pitation, chronmatogra tration,
occdrs Wwéhmraboal @.81t0n24 hwek yUpms c@ﬁp]lenmedf tha retdceon,nbe(torﬁpc&md 1.8

is reWi \ﬁyﬁ‘éirt hOLgX Ug; %oggf.fﬁgn sn 1%/cg1r %nlgsq%h‘gglézg?lp% 06%%174 ion, extraction,
precl}!(it%gloﬂ,’chlf&nﬁdt%ésrgﬁ{f eI SARrthOYiké 5, ‘AIt%atl&‘e‘?mQé’rﬁﬂlogre@m the

agal n proceeds vi‘a conventional techniques.
nextestepripitimut aurifieion esd/of isphgomal i de, R2' -1, is corrbl ned
with conpound 1.8 in a suitable inert di I uent such 10
[007d5 DNhvémsion o€ cpmpsarices crfthamoﬁxspeﬁ&mgﬁ\l(a ;Nn-ﬁ»@hxbﬁ)abasmldo-

such as pot f,l um car bonat one enhodi ment
py“@ﬁfg?%ﬂ)’i?ﬁ?‘é‘@ PVRBABRIP SRS %Wta§°8?’enlf<‘2nallte Ysdrt Eargxgpple, an
exce@%ibt‘ﬁ@ b 2RE-1, RBhBYRY: w1ﬁh@on'i§d%ﬁﬁ'l%n' a%uﬁ%l@ﬁr?c‘rﬂﬁﬁwnt such

under anbi ént conditions in a sealed container and 1Is
as Ddintni theectsemeiolf ab hecasgaltd stmablesbasmbshanpoalssllnymcc@lrbphat:eIn

|caII s in 20-72 r.Uon
one PhStbFOASRr  Friis SR eatbion 8 R THhE na @ gn carbonate are
empldSe@V BhE fhabiortRMY:AMbined &hd el AndWRdn 06ksd e\l il disBfled container and
néutralization, evaporation, extraction,

is cogitl@@étqdmtléthedﬁact@hnbﬁﬂwt@ghdbw)mpl@tp IV\thﬂ%h fiypisallpaeburhia 20-72
hours hﬁ%q{c?og? Ll%teolrngoa ttl:le\cl) rﬁelaé(tgorrlld e cg.lﬁl 8%&? 1. }e[cgﬁef%( B%gcgnev%ntlonal

metﬁddls fiddh@finasaitilizgioay @valpSralhbﬁ Nextti@EEHE grdcqnﬂaﬁ@fv ictl®oriddgraphy,

t he corres]Eondl ng am ne, npound 1.10. In this
filtragion odfidribatike phalterpptiyaly ﬂ%@}@@howd grtbepedeiop vgéhoalhp%ﬁ%on
and/80isBr: 8&?0“ ng group. As above, this reaction _

conventional ly pr oceeds for exarrpl e, by contacting

1ge exces base.

10078 R PSSR 1S R P o S st B
amire, BérapdicdsIol 0/ Elntthis kETboasndne tthetidluorobldéryl @@ap &d ab 8n amine

conduct ed at el evated tenperatures sucl%l as 40 to 60C
prot%cmguggm&)o nf\p ALY thit fepctignecoprgiionally progeagisifer axanme.Iby

f

con T 8 oy OES, GOORLELL A0 S AIELL
carbbmé 5107] ngctn&mf vadtdrzatl |aq1not1c&eodmmt auchar meeh@tnbthhmactlon is
Con(]’orem pi tatl , chrorrato raphy, filtration,

Ucled sbplevatpy EHAFAEY §uc 48 4nfn SyEcpndds ¢ Bitintg %tqéb%ﬁacﬂon
is su%ttaﬁ‘t@ﬂ@/l ogﬁfp'lété C@'}ébl‘? BorAMEfiH of BEkALHON thd QR unbe 0 is

conver Si on " of am ne group I n conpound 1.10 to the
recogard by pomdinfignal abdtlydds uhdlading amtdithzgmmu pyapomﬁqomm«ﬂractlon
onventio

precidian BT athe ARG OB bR 18 VelY, i algved in the

nextWdphivighotk bﬂﬂi‘ﬁca%ﬁ%ﬁ@/opfsoﬁﬂo@ kyl sul fonyl halide in the
presence of a suitable base such as triethyl am ne,

[0076] Next, conversion of the amine group in compound 1.10 to the corresponding
alkylsulfonylamido group, compound 1.11, proceeds via conventional methods. For
example, in one method, compound 1.10 is contacted with a slight excess of an

alkylsulfonyl halide in the presence of a suitable base such as triethylamine,
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25 WD 2007/101165 PCT/ US2007/ 062824

di i sopropyl ethylamne and the like in order to
w@ewvamges t he aci d generated. The reaction i SPCT/US2007/062824

preferably conducted in a suitable inert solvent such

as tetrahydrofuran, dioxane, chloroformand the Iike.

The reactlon IS gheferably conducted at, from about O
diisapgoradrthylaménei and dbmbikineudine pravemgs the agid iggperptgd. The reaction
is prgféﬁa% f@(‘iﬂdaugﬁ ltg %%ta@%eﬁgﬁw %@berﬁéﬁérlggéctlte‘%f% %‘Hnsan' &oganAés
chloiofdrin emhthb élke ety e&‘ae‘dorbtﬁ peefanabht ootndacttedmtﬂ’mﬂ about 0° to 30°C

lnC|UdI g neutralizatio oratlon extract.i
and Br@@etnﬁfeﬁéﬂﬂgﬁﬂe Te4 IR %93?%%@3 3 CORINIGF SHiGUYDISHY pisurs in 2-48
hOllIIS Ufooﬁ omPlctigh BRthe Y&l Yion, SnyERhOY QY chA bt 'Pé%o@@ré& Tatcgrpventlonal

hout purification and/or isolation.
rnetlmis mmh;dlngm@ttl@bzatwgl, gvapamtioh, mﬁgmgrempmtlwamhmatography,
nventional conditions to, pro
il SR aC i . SEREERSE AeeraFoRs Fanet i
and/6AReELAENt, a t-butyl protecting group can be renoved

by contact with formc acid. In another enbodinent, a
00HENZRE BLBK ARG BBy GRS LETIMEAn BY (SRBIAy W th
[ F rog gn Iﬁ&k g&%%éﬂ%e opqgmpa adlﬂniéar bon
conxccatlamey sondl‘qusdalptqwlcﬂmfoa cpmpounel th,mmompsu@oﬁEormula L. Inone

emb T B I o RAat G Po BB G paMiagacid. n

anoth@CMRIdaAeMYa BaRYERbIRRR it QQ{‘JEG tongdvedibR@ontact with hydrogen
neutralization, evapor at1 on, extraction,

in thgpeesepictadtai naHadlmrf@nmnd@taém Wplqa;llmlm aprasis, sobyisdt us as
e gL A AP LR I3 B fmround
1.120hn 88 t®@oSercd by lcbihsdnkiah £ tndtiods h@ch\idiﬁg ﬁ@lﬁra&@&’t&lﬂ? 8vaporat10n
descri bed above, such as in hene (conpound 1. 3),
cxtracog dHestaitationg @tﬁﬁ@awcgraphnﬁltraﬁm iapd ﬁ@HéWe 3 (conpound
20 1.11). Furthernore, Exanple 1 describes the
[007|§} eﬂ"@p él;\ie@ﬁomﬁlsq glso i]nc(hgiets estersiof thexgpnmpo@pds of this invention. The
prep ratloﬂ oyFsetlerps ?sclaluérage'gt( 1(1}%?% \réarf)cg{lsﬁ { h l léécf {038 n%o %) st
scheer T, @&dnbjpdmad I1- 39 aml:s@mh@z Qconqj@fdnﬂ anping id sehReRr3 eempbinal
111EJreparatlon of

djurthermre dixanke bgsepbeothe greperfioant (fdy4-Gi-tort- letﬁ%spZiZ-
R O R e B LR T o

oxopypyliphedylgriolidmedoxaybatydate, Bt dixample ébdesbhbesahd: piepation of
| d f h ds b

-4l Bk ror it P ks X RE SR e A no. aci @

sulfdﬁhh&'dgpﬁ%lﬁﬁﬁ 4%@'5}119@% Bl r&e%rqo??n)b’ﬁén?gpmldﬁé bggrbe%%late Esters

Brenn and Huber a 1953, 36, 11
of thehardsyet Bus ingeahtidiaramal satbiegnepaf GOFOH thandsdmpredelhlsnown in

I O RN T Y
BrefiRMRRPHLDANEelv IORSE AQIPHINdS, 1@y, be adm ni stered by

a variety of routes including oral, rectal,

transdermal, subcutaneous, .
Pharmaceutical Formulations

%?p&r%ication

[0079] When employed as pharmaceuticals, the compounds of this invention are usually
administered in the form of pharmaceutical compositions. These compounds can be

administered by a variety of routes including oral, rectal, transdermal, subcutaneous,
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26 WD 2007/101165 PCT/ US2007/062824 intravenous,
i ntranmuscul ar, and intranasal. These conpounds are
wetdozaoitg® as both injectable and oral conposPECT/O82907/062824

Such conpositions are prepared in a manner well known

in the pharnaceutical art and conprise at | east one

active conpound. [0080] This invention alsg includes
intraypRUTRiBE AP el cdiBE s End hass mrowAdsite effaetivere both

0

injocc s bR ERlons 286 NorRARIGR: plo R BRI pcl
knowat detht pbhrenaceautidabars and comprideng lchbteone camp)\zr.sctotrmpmsd of

this invention, the active ingredient is usually
[0080] X EthisWh{dntidn a@¥Gh@i@Rtphathdcdti@eh] bo/m%n; itEfS ividli €Méon@din, as the

enclosed w thin such a carrier which can be in the
activegpgregienty 0pa PP, of dhgprappoundpet Famudy hHabevhisspsigied with
phorf SR RERPpEBhTRAANES Il B ppp B BHC RS Hvention, the
activaetihgredicanivaksal ly\Wiad twhnﬁ aﬁ)@&b@le@ﬂtdﬂ&@d\k@&n&sc@lm buemigsed

It can be a l'id, olid, quid materi al
withfiph dgetrist adich aficd g fpp P?éﬁalaﬁd PSP AR OF AT

t§1%11 Vehd AR ERDIoy R Sty pic &Péﬁ%@ﬁbﬁt' QsH1E A dBRiriGration t
con orn1o£ tab 2(2’ V?l %I wder's, > ozengeg HHSTAtion 1o
humsms&tgt@s omihftrenanmel& Whes thesm@gmm isomss asendilwhpmiscan be a

ol uti aergsqgls (as a olid.or in a
soli Syt ety G Pt Gt it Rt e ox fbghen foshe
activieni@dfehly MRISORE cOhpditidiearbt hﬁ’ﬁl&‘@t’ﬂﬁ’@ﬂﬁgletssﬁﬂlts Felers,
hard gel atin capsul es, suppositories, steril
lozenque@phm eachpsy, glikish §u8panmor§s enplsionpaokigas sm@esosols (asa
sohc{ or 1%1]1 qu%(heecgléﬁ:?x Vegtggentsocgn r?}lg 90 exaﬁn&ﬂ@%ﬁ%“?o 6% Ssaélﬁht of
the REPE @cﬁﬁpcainﬁ oAt dridcagd Sélaten pdpseles, tsﬁpmﬁbﬂléy Rgrild ihfdctable
other ingredients. If the active conpound is
Solugws@%%t%kWGW%%\W@S it ordinarily is mlled to a
particle size of |less 20 than 200 nmesh. If the active
[008d b nﬁ@pmam@ 3 ﬁb’sméaﬁlpnallt WY\batneicessaw el themtlmmmml@d to
HeAfe bpro BBk YA s 24, b g §i2 P
provil ueDt %apRrO%Tertg pﬁrljclll ]fe Size p&l oL {0 ¢ rn 1n1n|g Wik {‘nﬁ er 1ngredlents If the

activiedoRipoahd BubQagiallgheielutAd) 1thﬁ*aﬁ\1arl[}Q@ &ﬁ]lecﬁ@%a@ﬂ@lﬁ'@ﬂz@ 8f less
of suitable excipients include | actose, dextrose,

thang Q@ maesh, Iisthe BetEvsi comnernghistsebstanstadly sriéey, Soblﬂiﬁﬁ theapartigle size is
ror MG £, AP ERAPIARTH G OB e
formuddtioni a1yl gpput 40 mddne, cel | ul ose, water, syrup, and

met hyl cellul ose. The fornulations can additionally

[0082DCISedR: exhmbIek @agulmlea@eiﬁ@l@ﬂa@m(wﬁactdsal dextroRy Ekﬁﬁd)één@,orbltol
stearate, and mneral oil; wetting agents; enulsifyin

manaml gershesn hMgcadgeatcium ph@s@éatm ﬂglna@éﬁfagaw&lh gglatin, calcium
t
sl ko SO SO IR SRS, cREL L0 g

methyheelhtloszn Tdﬁﬁommlﬁtmmhmaadnmllgmaﬂdd tubpicatm glechtsi sakh as
sust ai.ned or del ayed relfase of the actlve i ngr edi ent.
talc, magapsiuHsarade.rad nyperat Gl orrdtingaagenist cBylsdrpe ghd pgpending

agerid; %?&%I?gsagéﬁﬁ"é’ﬁcﬂ A% ﬂl@tﬁyﬁ ahd propylhydroxy-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.
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27 WD 2007/101165 PCT/ US2007/ 062824 [0083]
Adm ni stration of therapeutic agents by intravenous

WO a0omidEss on i s well known in the pharmaceut i BEl/US2007/062824
i ndustry. An intravenous fornul ati on shoul d possess
certain qualities aside frombeing just a conposition
in which the therapeutic agent .is soluble. For

[0088) o Asinginistrpfgory erthinaaftqtl@ [REeHo by intpsw et domdatinnds ayell known in
the pchtaﬁg delitidal Hay 'J?f \ége ALY !fc?rﬂ{u fogl%go 1d %o?ge%ocertraﬁl ualities
nanu acture o atlon S ouI e PCost
asidefrbmcidinggjustAl ¢oanosttimesm whadit the sherapletitieradoat i sdribér. Fone
ral suc and usef ul ness o. an i ntravenou
exanflﬂwﬁﬁ I tlon[s r(t&l%s fheye @%ﬁ} 1%(@3 {5 358 fgggdient(s)
also RY nRAufaBfkdioede T&nﬁ@ﬁfoﬁ%ﬁ@&lﬁ (e %Bstfe%%kleawll%fﬁhé%g factors
conmpounds of the present invention as follow
ultingastly elatesminetthaenairall glcpess aodl usqinlopysl céne intgdvgoals; formulation.
stabilizers: ethylene dianm ne tetraacetic acid (EDTA),
[0084] t 1Othcractd@sorgntiditives thbi mby bd hcprdes @r pladrimuesiticigomyllations of

aIcohoI nmet hyl . par aben, ropyL paraB n'§§uffer|n

comperus of theinresept igxeniros s ifelfavEisohape: et YRR ngraPyigRs:

glychirs{aBﬁlltzgvs @tﬁglb%ﬁbﬁ%eotg@ﬁ‘ac%ﬁé Ecrl&l;EDT@S &didri€ acid: antimicrobial
aci d/ sodi um acetate, nalelc acid/ sodi Um nal eaf e,

preseveiivas Myb@mhophnﬁhYIaiambep,rmsmﬁ @aiaben; dmlfﬁ&tlpgaagﬁsﬁd: @rtric

acid o L O PR B R B s o SeB SrtDescste
acid&BHiak Q@tatmllﬁlé did/s8@% N RSI8ate, 1 d PO BRIro JdWep R £:5E8 YW sphoric
of a buffer may be necessary to maintain the aqueous

aCld/fj)HtaSﬁumhbhydrggﬁ@@h@ﬁplfatQ;ph oric acigd/disapivut hglregan phosrhate; and
tomgﬁlfrpgélﬁgl y Idlurﬁ cflf% %@ rg%:t}nfltrop We;?t?om 4 to about 6. The

emis ure of a weak acid

soluble S ther
0053{'¢ 1Be Bfespreera s }#far ey SR hecRitty &W@ﬁal% hegaugqusgii in the
range k Froaf atdudl RAgiout 8Ghdmote %& fera‘tﬂ?hﬁ@ ﬁing@bf"ﬁrgﬁl%ﬁﬁt 4 to about
tartrate; sodi um hydrogen tartra hosphori c

6. The |bdffproﬁtyaf§91 g igengaldy hsmmgeqf apkenpsied ?éld ayeduphedipthencpt e.g.,
sodlgrn cgtrage/‘él rg agcmd Bc}s{rg@eo 510 alﬁggg ﬁ]icgtlorl o ]a I‘tbaglcaarcr:? égtg ﬁlcjlf
potagdiin Glgzkirotgbﬁtarﬁlﬁe L%Eilu!h{ hy’drbgan tERFEd, @hbsp.hohb gcia/potassiu@f

buffer used is in a 0.5:1to 50:1 nole ratio of
dihygprze phefphete (adamesthesic gsidadisasium iy dogemphosphaten as

t he conbined nol es of the buffer ingredients, e.g
[0086b d i Thmagiountafdusiey sxstqm gedae lePendént foor( iﬁJﬂhatiﬁsmdtpéi and (2) the

e I of 4 to ner
o[RS RpBitiodt o orBMRELReads bt T8 G of
bufff @8€ (Wherk $heunelds of&ﬁ&?]ar&aﬁem@eth@ borhuﬁl%@ molldd otfiﬂlee buffer

invention is sodiumcitrate/citric acid in the ra

ingresficrs,teeg., HiuFyCiFeic A ciric 96d) ahioentlatiprtq paintaipa Plslglmjhe
rang8 of 4 -8 %L?_I%El#erréllf;% a9 ldiio 4 flofd r%ﬂ{) of Quij?% 69{@% @g?)QO rug present

aqueous he conposi tion.
1smbﬂffer agent may also be present to prevent the
precipitation of the drug through sol uble netal

[0087P Wméﬁmsém[ BRtFdran th ihPerlios SOs0da BBEa8/ citriid @-tBe rang@of 5 to
e
50 mg per mL of sodium citrate to 1 to 15 mg per mL of citric acid, sufficient to maintain

an aqueous pH of 4-6 of the composition.

[0088] The buffer agent may also be present to prevent the precipitation of the drug

through soluble metal complex formation with dissolved metal ions, e.g., Ca, Mg, Fe, Al,
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28 WD 2007/101165 PCT/ US2007/ 062824 Ba, which may

| each out of glass containers or rubber stoppers or be
w@e@3aotied n ordinary tap water. The agent mayPEUS287/662824

conpetitive conplexing agent with the drug and

produce a soluble netal conplex |leading to the

presence of undesirable particulates. [0089] In
Ba, ‘HH’&P@%’HeaWt pf gasrrostaerar rfhestonpe or bg gERseRhin ordinary
SOOI Gyl 2 TRl 0L S sl e
prodllméya bauble (m.ﬁtz[l@dntpd)sx laaingltot the pssseiceiofigndgsirslie Ipakmghtensf
eryt hrocytes upon adm ni stration of the intravenous
[0080Dr N h@dition) tﬂleé-@dédﬁge bParlEas ierabaiugi eifoedd BehSintd@hof about
I a

as nausea or rrhea and possibly to associated
of 1§ rag/nlyite adinelithe toprityde eaemervahictod Appsap plagd maygbe required to

wvorll IR 0L RGP hrofiney BT B BRI AR, el Bygus
fomﬂ.ﬂhtﬂﬂe'ddktg to unkdegifablesidetpffocal saol ad waukdreoraladidacand p0551b1y to

pres orresponding to a 0, 9% sol uti of sodi
assopRicglend (ﬁf%é@“@)] N eecTh itk dowfisue b6 o dgtiosrmghesiat of
hurn@ﬁi Bb%h%&}ﬁéﬁi‘fé upihe%u'i £ 2isDTs VLRI /kDaBE 5 Olheral lis ¥85

bol us, or can m ni stered by I nflUsion By addition
mOsno'kg nwaqun@ pc[ulmlemt(m fhegisomtic podssitre oorrsypohdiag ta 996 solution
f‘§€dluF% gloride i njection or other conpatible infusion
ors H9°15 [0091] The conpositions are preferably

ated in an oral unit dosage form each dosage
[0098b mrrglﬁ‘ rﬁliltf?de?‘?%%)%‘b‘E@Olﬂcaﬁl&’eéﬂaﬁl@“@% Bygliregping: at@@aﬁ Wectlon
iv. Mmiﬂ@aql%e a%nhﬁlséé%&%y hBQion aJd%n% amahgr ?h%tmfa@ioho
about 30 ng, of the dctive ingredient erm"unit
soluti«nsagb as DSYprsddinmfcbioside onjptticsi a althey cdinpatrtde enfunon solution.
sui table as unitary dosages for human subjects and
[0090} hdhe ramMpBsitonsere prefirhlbly Comitditad Qartorpl wiedm3ags foed, cach
quantity of active material 20 calculated to produce

dosangﬁ ém&é@mgefaorpﬁ P pdgrpeutgrOdre. morR ugwdlydrom pbeptwite gbaut 100
mg, ?cH' etxéllﬂh% aWu@F??&CQd&l't §@h1 SEMHR 'a@t‘?\;e oél%g%%l 'Fﬁbeteﬁﬁt'ﬁﬁﬁ?dosage

s e tive over a w de age range and
fomgié nfEfBIaItd) physachiy rﬂlllssteeﬂ: ewitsi snitablp hanmeare dosagad foy human subJ ects
ective anD nt .wi |l be understood
and Pﬁfli‘sli TapiEs F Y mbﬂron HUng BREGHEMHEE GaFTHY aﬁ At Shadsriay
calcwaieh t@ﬁro@ﬁéeeﬂhmdeﬁfédhuerap@w gt asbotidntwien 4 s@hblof
he relevant circunstances, inciuding the condition to
phmb@C@ﬁé@k@@un@ﬁe chosen route of administration, the
actual conpound adm ni stered, the age, weight, and
[0092¢ s Jhn setiveadonipfvand mdiffdctuadvpatwidatlpsagh eangeved istgenoafally
t he tient's s tonms,. and the |ike.. [009 For,
admigi R iy DTG BBO S &t 11l g5 oA stopheiowever, that
the a@ﬁddﬁ@ bP@k c@ﬁlbblyrﬁi dc'ﬁ%l?@'dﬁf"ﬁmﬂe&d Vﬁll)b%%e’t@rﬁlnleﬁ by a physician, in
harmaceuti cal excipiént to forma solid

the Ighepbthrulavand nirconyiawies.iiarudog dermoaditiondo be Weated énechosen

m xture. of .a conpound of t r.esent. j,nvention
rouf bR FRCR AT b SR ER R e sponse
of thRQRAIGRINSQI4Sient] thelsSvdFRABE tht paticdt 8y@ploneand the like.
[0093] For preparing solid compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical excipient to form a solid preformulation composition
containing a homogeneous mixture of a compound of the present invention. When

referring to these preformulation compositions as homogencous, it is meant that the active
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29 WD 2007/101165 PCT/ US2007/062824 ingredient is
di spersed evenly throughout the conposition so that

W0 b@7aermpdsi ti on may be readily subdivi ded i nP@I/US2007/062824
equal ly effective unit dosage fornms such as tablets,
pills and capsules. This solid prefornulation is then
subdi vided into unit dosage forms of the ty

ingrefiat i disRprspsayanly dhioyghaud ghor qogpositign S@%&ﬁﬁ}egonmiltlp@ may be
t
e QU T V3RS AR Ry e PRSED

capsuleg efhiseolidrpyecflrenutamhds then sobdieidad seo utio dpaga ﬁ&dlstocﬁ the type
proyi de a dosa e form af f or di e nt age of
deSCﬁLE# 61??@{6 ORI roRotor Cxdmplpy 87 q 15%9 gﬁ‘? B8 BthgAative can
in &9&9%¥§%I§&mhﬂﬂ@&nﬂﬁsage and an outer dosage
conponent, the latter being in the formof an
% [ t 10
00y S OB e A T ATRONRH < oBBRRE

corn[ddnmdeﬁ ﬁgpmtmd@m dosagehferrs Taffﬁﬂhﬂig thoddvgpeagridf pidlengadrsetion. For
conponen ass intact into the duodenumor to be

exargRF e 1019 OF B8 SOMDALK, 4 RGPy AoshesHan QR dosgecisgmponent,

the IHﬁé:%Ci)e ng in %ﬁ%rtﬁ%tfﬁﬁ 'eﬁvélﬂ)ée(f r ﬁfe f&qﬁér' A%e tws H&ﬁ}d)onents can be
mat er i i ncl udi ng a nunber of polyneric acids and

separdted by esctriphlygnehick sawésks rovistllisntegratiominghé stosiagls and

S. cet cohol n el | ul,ose acet at 15.
perng G o RETP YRR I Fi0F AL AR O B @16¢ dclayed in elease
A vAEREPEshAtRAS c&f bd hRdFsERBRntcAY BiYels? cﬂﬁirhgb sPfich materials
incorporated for adm nistration orally or by injection

inclydieg ytembeyrd @Qbfnmcwmd@ red suktuedsiof pokymeyigraetds s¥ithupsh
mate?%rsna%l"sﬁ Lga}c ol aSIéJoShBF %d gglﬁﬂo and f|.avored emul si ons

88 cort'Shsced oil, sesane oil,

A
be ife@fRsbd FRRAMiALtrdtRARr Aty GHbydh; ebt”&illfnﬂu@& 'a@t'fbo'uﬁ‘ Gd1HG&hs suitably

sol utions and suspensions in H har maceut i cal
flavered sypunh Iaeueoalq Qeot gu&ppnm@ammct W@ﬁemlslswmr withetlipleeils such

¢ .

os oSG8 ot SR RER R o B bral] 1.3 P B s it

phmﬁg@@gk@bhﬁmﬁaclplents as descrlbed supr a. Preferably
the conpositions are adm nistered by the oral or nasal

[00%,;3 RiohffoSft¥ns f %ﬁ&aﬁé@fon'o@ b FRMtof WS &V L1 Bfohs ﬁﬁd suspensions in
Conmpositions in preferably 25 pharnmaceutically

pharata@@tptcalhy @cogplab@n@csleﬁa%/owgmb ﬁﬂl}’@éﬁ 0b;nus|t9ees dficreafeqnd
sol ut.i ons d di re th¥

pou FT3 ot b DR Y o erloBE M PG R By bl

acceﬁﬁble@cfﬁé@&&%s&tﬂoe@ shpee Preeiedly tthfcorn 6sﬂ@ﬁs€fr@hdﬂlﬁﬂiﬂtered by
positive pressure breathing nmachine, ol ution,

the ayalsqyanasdl sespiratorypontrelor kasabhdsiystemiscifs Gampositions in preferably
pha %Lﬁlcﬁfl%&%ﬁtagfe%ﬁyeﬁgl{% ﬂeaﬂelbﬁ 4. baﬂ?sg ki ﬁért ga'é&mNebuhzed

evi ces elrver
solueip oy babreatied deectlyFeorh ﬂfk&?e]aul’fhﬁg tolitow thg nebuhzmg device

rnayg)g :?ggél}aeh:tg 2 §aec)égpaslg<g %nlb lrolé gtg%;l‘({rrlai%tgmg)gglltlag S{ersrsau%ee greaﬁnng machine.

Solution, suspension, or powder compositions may be administered, preferably orally or

nasally, from devices which deliver the formulation in an appropriate manner.

[0097] The following formulation examples illustrate the pharmaceutical compositions

of the present invention.
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Exanple 1 [0098] Hard gel ati n capsul es containing the
WO 2007a0m1sg) | ngredi ents are prepared: | ngredi ePET/US2007/062824

Quantity (ng/capsule) Active Ingredient 30.0 Starch
305.0 Magnesium stearate 5.0 [0099] The above
ingredients are mxed and filled into hard gelatin
capsul es i n 340 ny Fermulagtioptkxampledy nyl ati on Exanpl e
2 [0100] Atablet fornula is prepared using the

[0098h g kel Belatdn prasehss contgigingdhe fellogiiginigtogiqnipre arspaieyl:
Active Ingredient 25.0 Cellulose, mcrocrystalline
200.0 Col Ingredientsi | i con di oxiQuantly (mgSapsule) aci d
5.0 [0101] Attne lngredement s are bl ended and 86pressed
to formtaPphehs, each wei ghing 240 10 ng.306@r mul ati on

Exanpl e 3 MageRjurdsdanitepowder inhal er fornmukagtion is
prepared containing the follow ng conponents:

gFgdi NGl ahs%re AGEddRd'FIRE Sdb RBEd 2lat i34
[009?2 [Olca)lgefﬁl‘;e'l'1 ea{c%t t|;Svee %%ngérd e |d enfgai sb% xde%3 %Minta(%b%{ﬁgsl 3 0 mg
quardt@ies.ose and the m xture is added to a dry powder
i nhal i ng appliance. Formul ati on Exanple 4 [0104]
Tabl ets, each containi ng, 30 of .active ingredient,
B dtion Fhadmif

are prepared as fol Quantity

o2 BB i S G Bl 70 5.0

Ingredient Quantity (mg/tablet)
Active Ingredient 25.0
Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0

[0101] The components are blended and compressed to form tablets, each weighing 240

mg.

Formulation Example 3

[0102] A dry powder inhaler formulation is prepared containing the following

components:
Ingredient Weight %
Active Ingredient 5
Lactose 95

[0103] The active ingredient is mixed with the lactose and the mixture is added to a dry

powder inhaling appliance.

Formulation Example 4

[0104] Tablets, each containing 30 mg of active ingredient, are prepared as follows:

Ingredient Quantity (mg/tablet)
Active Ingredient 30.0 mg
Starch 45.0 mg
Microcrystalline cellulose 35.0 mg
Polyvinylpyrrolidone 4.0 mg
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Pol yvi nyl pyrrolidone 4.0 ng 31 WO 2007/ 101165
PCT/ US2007/ 062824 (as 10% solution in sterile water)
w@edzamichr boxymet hyl starch 4.5 ng Magnesi unPGL/E820a1/662824
0.5 ng Talc 1.0 ng [0105] The active ingredient,
starch, and cellul ose are passed through a No. 20 nesh
U S. sieve and m xed_thoroughly. The sol ution of
pol yvi(#yl 5y selutiombigerile wigieged with the resultant
powdesedivih¢aboxgimethstirglassed t hrough a 16 néshng. S.
si eve Maghesigmasteskads so 5 produced are dried ab.550€ to
60C afdlgpassed through a 16 nesh U S. sieve. Theng
sodi um car boxynet hyl starch, magnesi um stearate, and

[0105R The RE@W iﬁ%l%ldhén’é? 658 at DEMURe ardYhsscdQhrokBE B Né. 30 mesh
e

sieve, are then added to the granules which, after '
U.S mrigvieragd miked thorpyeblys ddiconlusion papelsyingimyrphdoneds gitxddgwith the

| et ach. yei ghi . F Latd-Qn_. e
ol 8 eSS RE0 s UL 8T R P o
prodat&l aBdec@st 509C1t0\WH°C ahdPis8el BdugRual® édh ([ SU4i6AP SRS bdium
Active Ingredient 40.0 ng Starch 109.0 ng Magnesi um

carbgx wasthyletarclp magnestomaicar®e.a0d e, [r0a0qysyTprssetcthiaygh a No. 30

i edi ent , ..st ar.gh magnesi um. st earate are bl ended
mes SR GFP b (B A B (PG WL MERRAG S Pt ons
tabldt Mia@hinanel ygel @abiets aapsulghsng 120k ny quantities.

Forrmul ati on Exanple 6 15 [0108] Suppositories, each

containing 25 ng of active ingredi ent are nmade as

foll ows: | ngredi enforplation RIe S| ngredi ent 25 ny

Saturated fatty acid glycerides to 2,000 ng [0109] The
[0108L + Grasyler pasth ntaining A 8ref nagshicammt arenpadegs folkawrs: U, S,

si eve and sus‘g‘gnded in the saturated fatty acid

gl yceri delhgsedighbus| y nel t ed ufuantity émgicapsilen heat

necessar yActiskhlagradientir e i s t hen poured i 0 =g

supposi t ofratol d of nominal 2.0 g capaci t@.@ng al | owed

20 to cooMagsadium stearate 1.0 mg

Total 150.0 mg

[0107] 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 150 mg quantities.

Formulation Example 6

[0108] Suppositories, cach containing 25 mg of active ingredient are made as follows:

Ingredient Amount
Active Ingredient 25 mg
Saturated fatty acid glycerides to 2,000 mg

[0109] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended
in the saturated fatty 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.
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WD 2007/ 101165 PCT/ US2007/ 062824 Formnul ati on Exanpl e

7 [0110] Suspensions, each containing 50 ng of

wore@aeareht per 5.0 nl dose are made as

f ol | ORET/US2007/062824

I ngredi ent Anount

Active Ingredient 50.0 ng Xanthan

gum 4.0 ng Sodi um car boxynet hyl
M crocrystalline cellulose (89%

cellul ose (11%
50.0 ng Sucrose 1.75

g Sodi um benzoat e Yormulagiondxgmple 4nd Col or q. s.

Purified water to 5.0 nL 5 [0111

The acti ve

[011i0h g Sepcapions, sady endieaining SQ apg plameeament oonh-8melalgse are made as

foﬂog@sssed t hrough a

No. 10 nesh U. S. sieve,

and t hen

mxed with a previously nade solution of the
a%{l.i ne cellul ose and sodi um car bpx msé hyl
§ é , and

6

with stiX#thal unsyffi ci ent wat er

m crocryst
cel | ul osg'gt I gr. The sodi um benzoate,
col or ar®HCIB#EA Wi t h sone of the water a

dded

is then adh@dg o

pr oduce Yqdéurp ggbprEacthpl eHBlosa0 For nul ation Exanpl e 8

| ngr edi et %Quantity

(rmg/ capsul e)

Active | ngredient

15. 0 ng M8treergstaltiod c@ludase (880ghesi um st ear af@030® ny

Total 42%uctbsey [ 0112] The active

i ngr edi ent ,1.7ta@r ch,

and magresiivibsiRatat e are bl ended, passedig.phsough a
No. 20 maghhrldn@Cotdreve, and filled into hard gglatin

capsul espjff 4G 59

Exanmple 9

guantities. '
0113] A subcut aneous formul ati on nmaybe

15 Forrrulga@' n

[01 lﬁLSﬁira i%dtﬂ'fesigfg%ldllﬁg , SlElCI‘OSIena%rdeX%IIl&lg}l aa% Bfe}{de(ﬁ (1:)£1sls\e/(‘1:3 through a

No. 10 mesh U.S. sieve, and then mixed with a previously made solution of the

microcrystalline cellulose and sodium carboxymethyl cellulose in water. The sodium

benzoate, flavor, and color are diluted with some of the water and added with stirring.

Sufficient water is then added to produce the required volume.

Formulation Example 8

Ingredient Quantity
(mg/capsule)
Active Ingredient 15.0 mg
Starch 407.0 mg
Magnesium stearate 3.0 mg
Total 425.0 mg
[0112] 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 425.0 mg
quantities.
Formulation Example 9
[0113] A subcutaneous formulation may be prepared as follows:
Ingredient Quantity
Active Ingredient 5.0 mg
Corn Oil 1.0 mL
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Formul ati on Exanple 10 [0114] An intravenous
W0 0ordEs3 on maybe prepared as follows: | ngr eRPCEOS$2007/062824
Quantity Active Ingredient 250 ng |Isotonic saline
1000 nmL [0115] Anot her fornul ati on enployed in the
met hods of the present invention enploys 5
transdermal del i ver@oraéUPE@SEE‘a'ﬂﬁigﬁbs ). Such
transdermal patches may be used to rovi de conti nuous
(0114} dinsieatanausiesmiletion sy bsfpreniecdeaspbemitls of t he
present invention in controlled anbunts. The
construct i on lmgdedient of transdernal Qaaotiss for the
delivery of Adtarriagedtental agents is26@inbg known in
the art. See,Is&ogjic,saliheS. Patent 5, 023026&L i ssued
June 11, 1991, herein incorporated by reference. Such
[011B8Rt iRt R nREatoAR PSS tHeQhethOdCsMhd PLOMS invention employs
pul satile, or on demand delivery of pharnmaceutica
tranggigemalslcliy @y deyicey €patelmsl’)y , Such trapsdermel raieshics aigly dc aised to

necessary to ,ntroduce. t.he maceut i cal conmposi.tion .
prov g SRR igsion oS P S G b P BT B R S T S SRR Siton in
contt @B RhMASE. THY_bAYruCHYO NEse RIf BRI AhalPatche o the delivery of

delivery catheter into the host's ventricular system

pharmgceyfisakagentyds well baewpimihg aaryeret 8., One Paigahs,023,252, issued

L

t 0 Sspeci egi ons
conttfuoti) uldatly, drsondeseanid leldvdrp obpkarnmRadeichl agen@Q11, 472,
which is herein incorporated by reference. [0117]

[01 16D diFr@fubndl 2 GHRTIBEESosirisI b 8 hdtebsamPloMBtrd RicBt BiHaR@adcifcal
conpositions to provide for drug |latentiation by the

compesiiet t9i thi bigfn, ifarrsiertly er indiiealyl Mieeck foghriquesiughlly involve

< A d !
placfifidflir a dr BTH LA GO IpTAC Y ALY SR U sy e
bloof+tiria byrrim Oae gudlipsplprtadedlivery SyRentiided foothe eafgoritdfe

. dngﬁ nore |ipid soluble and angnable to . .
biolegigah &350t 4 srseifiganalomie) scgpnsd thy bady ipdescribpd in U.S. Patent

5,01 ,4t7§,rvgﬁi(:f1‘i’ e)b‘ein_ti&%rﬁ%%t.ba S?)’e@enc@ydr ophilic drugs may

e enhance y intra-arterial 1 nfusion of hypertonic

B N

ru
drugt InenpatRmeditthe beertdi@moftiaardphilicodings info Z5dRehibrgdrogs. s
Phar maceuti cal Sciences, Mace Publishing Conpany,

Latephiptionds gprrally gshicved fioughiblogkinge the hydrpgyl, parbamilegylfate, and

‘ ‘ iy o . )
o ROUE S RO S DAoL, B L
amendbdy ®. tréhdpltationaktoys thiebl@dd@nintbareerhAttemativety,ithe dé¢livery of
hydrophilic drugs may be enhanced by intra-arterial infusion of hypertonic solutions,

which can transiently open the blood-brain barrier.

[0118] Other suitable formulations for use in the present invention can be found in
Remington’s Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, PA, 17th
ed. (1985).

[0119] As noted above, the compounds described herein are suitable for use in a variety
of drug delivery systems described above. Additionally, in order to enhance the in vivo

serum half-life of the administered compound, the compounds may be encapsulated,
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serumhal f-1ife of the adm ni stered conpound, the
conpounds nmay be encapsul ated, 34 WO 2007/ 101165
wWeEN/WEAe07/ 062824 introduced into the | unen BPET/US2007/062824
| i posonmes, prepared as a colloid, or other
conventional techniques may be enpl oyed whi ch provide
. an extended serumhalf-life of the conpounds. A .
introglyeqddin(p the lyppenefdiposeracsa Prappise|as afcgloigy @ipihgrsgnventional

R B P AT e Syl ag I Dyl e o

comphurclh. Asvartyl sfancthedsaire dvdilablei for fxgparafedippnemcs, pO d&@tibed in,

ounds vin e i red bialogical tivit be .

¢ 6.RgaRT L b ey 38 b B ol Fed el Tl st RS i
incoétite ARerk MYy RéRGeRpar macol ogi cal properties (e.g., in

vivo stability, bio-availability), or the ability to
10129 SELEELAR bufy APRARL T ARRLAISEL B Buy BE AR s 168Rsary
to prioklchiatited prégeroés dubke apingirev¢isphbdmaeoio gical ippepeladsi(@g., in vivo

with. peptidases or human plasma or. serum . A nunber of .
stabiity rbl%ﬁ?ﬁﬂégﬁty sPF BPEY f&ﬁ%{?@%}% AR s DB HTAERS. Stability
can bS&8ay-ifl a’VaN@tgl%@%Jag? Sucdl as byEfasurdng % Hglf-ll'ﬁél_ ﬁfgthe proteins

Phar macoki net.; 199 15(2)783-93).” [ 0121]
duriggmjculggditos svitf paphidsses nwkurharoplasme ohcturd. Aniwenglom io$ schgmoltein

re conte ated t provi de hanced in viyo
stab iy PR B LSt siud oS be VEORRL S gl dabRubsiihas.
Pharat@bkindS 1090 1 R3epention of the conjugate within
the body woul d result in |Iower required dosages of the

[0122¥ F@he %ﬂg&gateg o thfériﬂvelnw@h' Iafé VERY] éntégbnﬁs@é’\%fd a?% ﬁ@nternplated to

ects reduced I kel't hood of toxicity.

provadicinhiamaed it hizo detengidnaasroingtiredrto theeynonecoagrgated sompednds. Such

. les frequently to the patient, whi achi eving a

impigy i re G f i Do trgHE s oey SraieSiy g P sfuired

dosageNbtigatife, FhichhinStul)eNtd RbulfheeRBt didd ddcetarddGeduced
exhibit inhibition, in vivo, of 20 adhesion of

likelihowH of yasityt dneddivonehs diugderrneatiesingy bl adyiniatored lay
freaf R0 s e AL Rl Sing e dur S EVEL Y Horetelfe sCiestous
formil ations for the treatnent. of diseases.nedi.ated b
0129f T Sprifiegiee s SeST o “MtReR s SOUBLETHEPas 0. of
adhdsTbnl AMRLEYYs B H88SEHalicBlITRETRIH Y VoA 1488} SnSiteiRvaBinding to
ast hma, zhei mer' s di sease, athérosclerosis, AlDS
VLAdén®raferablydihglrempeuridsrdthidimgnaeuean Yeusedin atr2genons et

diab i nfl b l . di i ncl udi )
o e L PRI RSl G720 pPRAEES gpsion

Sucls&is@fsesinsludé RELaReh Qbe) A¥dabdsiih hfumrhAlESYRAtients such as asthma,
transpl antation, tunpr netastasis, nmeningitis, ) )
Alzhshpeisihsaasq, gthexaselgrasis, ANAS gementia diabplea (in¢glpdingwsute juvenile
it e R bl sl '
onsPORUELL) B e B4 P AEITALH L ORETAAR
discasg), minitiglacbleroas;, theamatoid adthraGCtissac tmanspibnltdtiohesipior addbdsyasis,
di stress syndronme. The fornul ati ons of the 30 present,
menjigin EAGRNES: %&E@&% qther serepial tepmas, @ephritiy Frbiattispgtopic
dernhdtftik BSBRLSE, Yn RRUR a1 NcBEAREmd acute leukocyte-mediated lung injury such

as that which occurs in adult respiratory distress syndrome. The formulations of the
present invention are especially useful in the treatment of inflammatory bowel disease,

such as Crohn’multiple sclerosis and rheumatoid arthritis.
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such as Crohn'multiple sclerosis and rheunatoi d
arthritis. 35 WD 2007/ 101165 PCT/ US2007/ 062824 [0123]
wo\pproprsate in vivo nodels for denonstrating BET/USMOY062824
in treating inflammatory conditions include EAE
(experi ment al aut oi mmune encephal onyelitis) in mce,
gui nea pigs or primates, as well as other
[01213hf W@feymrrwgn@ded%gé deearstiagag cHipacy hy tegyting énflapmatory
t
condifdR b b8 L AT PR o th SRS Sl LT hE Rl B
guinbepigrer prifkened wegleamjtladrIlgﬂmatbqsmedielmﬂémnd@mmpm4
i ncluding abdom nal cranmps and pain, diarrhea, weight
1ntegr8’§s and intestinal bleeding. IBDis a collective
rmfor two simlar diseases ulcerative colitis

[0126} udnfjangmatory W1§18@a8§@és“éBD( redeys Yo thy qrmpz@] diggraep that cause
the IeSERE %o beddthoipEmBy, IR £ ITRE s BER A A ER,
abddniiiaelt crarApg hmiqgalin almrh&a eacight lbsseandintestacit b]le‘ed/ln@ dBD is a

i nvol ve éommnl affec S. the §)mall i ht esti ne
colleghie amw SIS G e mSéﬂP Apdigolyys diggase
(“C Dgt estine may be involved, and there can be nor nal

heal thy bowel in between patches of diseased bowel .

[

[0128F gﬁoﬁ?ss&%géfgé f‘& lﬁgeé Elg%tﬁfve\gagﬁm f*@ggg@b (F:I?lt results in
inﬂaadpamamtf tisd gasabintsndli(Ge) trach| Attdewgh amtyhm’a dfakeGI tract may be

. e nts, skin) abcess. CD patients re aj |
mVOE‘fegnEPtm%t eAmEoat w#g%ts B R HHFSTHE Rl %‘ﬁ@ﬁn s discase,
all 1alggﬁssoftf{@§ne%999may% u%wb ugﬁ@éhkaé c'aﬁ bE ﬂéhﬂdl%élt WEYn

assocl at ed er, 1nflanmatory
between eatphmfgiltﬁeastedéwwelst (:SDEm attsostatep avifhafmabsis, |ss€tnuklaend fissuring,

r fissure, arthritis, and er
st bRty S SO b o h e BT Sgments.
skm?&ﬁpé?dc%se‘t htfentsDire Bgﬁéa'llgfliblr@%ﬁ’wiﬂﬂ dRAhb£abdoinkpain and
di sease not controlle by currently avai | abl e druggg
weidhp lase TB@/@hﬂonpaallp@m wsuahly iy lm@eum@ may begyspeatgil salsetender,
1nﬂaé13(er1é{9ryerﬁa(1s:s§r %r wel tlogﬁ s%rna’?{ 13 rlanaq?sstuﬁ) Al I %/otr%ssuri,o

seas recurrence

arthi¥@a bed é@dle!dﬁt ﬂd@loﬁﬁf’/taw Al cotae1g Qech. MEREAL cENi@RiBle morbidity
wthin 20 years. This high rate of recurrence

assopigtgd vuitheSDapartiedan pin prignspritcdippse peteanivalitddy grrendy h
avalﬁgfe' cﬁﬁ sd @6[8578 % g(gﬁdp %Pntg@hfﬁttﬁ&?e?&? .tcpievgllescﬁ%@, reﬂlélrea surgery and

Fen Sst cerative colitis or
up t@: 175 % roit afhesepatmd;l will dxpétiaropbarsyrgitad dasescofcurface Wahige 0

%cgstl ng and rectum characterized. b bI ood Earrhea
yearﬁJP MR 3050 @il updlerge & repgat supgqry i yfiaé%p jg Bigh rate of

recuh%ﬁ@etlﬁglcét% 95 foPnleHEAN RN GIIMELRR IR cHITUESS fnd

| cerative colitis can be categorized according to
malritcimwoﬁdlséaptmrmsmls i nvol ves only the rectum 30
"proctosignoiditis" affects the rectum and signoid
[0126D] @ficeriitivef dolisis detiUCBIs 4 ¢hsoniernpopas B¥lammatory disease of the

large intestine and rectum characterized by bloody diarrhea. Ulcerative colitis is an
inflammatory response limited largely to the colonic mucosa and submucosa. Ulcerative
colitis can be categorized according to location: "proctitis” involves only the rectum,
"proctosigmoiditis" affects the rectum and sigmoid colon, "left-sided colitis" encompasses

the entire left side of the large intestine, "pancolitis” inflames the entire colon.
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the entire left side of the large intestine,

"pancolitis" inflames the entire colon. 36 WO
WQR®714083165 PCT/ US2007/ 062824 Lynphocyt es aneCT/US2007/062824

macr ophages are nunerous in |esions of inflammtory

bowel disease and may contribute to inflammatory

injury. An exenplary ani mal nodel of inflanmatory
Lynwéwesm@éa@éor(ham arp gupgroup ghlesigps of nHammatasy ’powel discase

o SRR PG S SRR A P

bowélhhl;eaises(lﬁﬁs ecéaatietlod with HLApB2Urhisgetib rapalhdse $ats averexpress

the ig@ndi b BT o Brole dnch eheipend e Slobuiih gPel i pyociatcd
w1th%B§ﬁ‘(ﬂ@§arfh?@p%ﬁn@§'a%® SENRIRR RN AU AFBL RIS he skeleton.

[ammation in the small 1 ntestine and di ffuse crypt
Prloamgts&fgkdntat nélagoiatery CIaawts H@B@ gyimatshitveliop nehgrdnafomatous

t hat. Crohn' s.. Ef ficacy studi
in R st T S RV e o ol By PatrSToey
that TE0GS11ab tthat 60 CRSHANEIDishsclif himbAY eWffic &R gdiskes&reipeEBrmhdl in
10 Exanple J below. [0127] Asthma is a di sease
the BharBh esgenic by [BRoneded sithrcesponadswaiiilis snvghtiemes described in

EXM&g%%q%@QVonchlal tree to various stinuli potentiating
xysnal constriction of the bronchial alrmays The

| f d t
10137} Pt PSS T e bl DeNESET BaSRFROP 66fg
tracHtiobfonthiaRrec@ a8 tinndi FoichtREHE P%Qyiﬂleﬂ c6RRABIACHfitRe

15 factors, |eukotrines, prostaglandin and pl atel et
bronghie] siavayg Thastionli crescalsaseatt Vﬁh@l&ﬁeﬂlﬁ@@‘@tﬁr inflangmagiensfrom

IgE-?(?: %?(P Qfalstsc’ell? 1%% uﬁ?n?g;}nst?la%gfos l'lotl%glcff%hl ld%‘eutroaqh?hc CCh%HlOl?aCth

factd), demmﬁlws pxbgaﬁflanddh vifd platedidt a@ﬁvamg ffémoﬂﬁyelédﬁé bfighesd faetors

rat asthma npde the nouse asthma nodel and the
recraidsoRidlss e%@oa‘@%%%ﬁdb@atrpphléxthhéauﬁ infgnmatppginjury.

At herosclerosis is a disease of arteries (e.g
[012(8br @nwpp@@rletel adimelanadelsafiod thel i amfp studyleé abthmacnay include the
rat as gla l%o%ﬁ,l?ﬁﬁ; oyﬁer a%[?n%a rrrcfrlgcri] d?heosheegpngogdez OggesFli‘l%eld dma]lEﬁ(gmple
E. a covering fibrous cap. Atheronas conprom se arteria

bl ood fl ow and weaken affected arteries. Myocardi a
[01z@pd MREBRI @bsib &f@&@é@e 8f tRichiPd. O cHORIFLALRRE aha 5l iSiac).

di sease. Macrophages and Ieukocytes are recruited to

The hatie le@wastha athetamt, copusteof oragdifaddl almue mttiun thf intiyna, having
s ol TRt 0o B ORan pieRP R e e R gy and
wealkdhthfElRldradetit QM ?fwalréﬁhfdn%i celIved i ek Pard b tnhdjbit doBisequence of this

usually first aftfects the snmall joints of the hands
disegpgd Maseaphges anddepkegyics eapeaitedhie aflidremas ang) gesigibute to

%HF knees. The arthritis results from
infl 48 cﬁr | of synovial ceIIs with | eukocytes that

ation~into th

lﬂlﬁﬂfn.%ﬁf%%t%ﬂf%% R & il Ao BB ARk TSRO Btimarily

causes impairment and destruction of joints. Rheumatoid arthritis usually first affects the

small joints of the hands and feet but then may involve the wrists, elbows, ankles and
knees. The arthritis results from interaction of synovial cells with leukocytes that infiltrate
from the circulation into the synovial lining of the joints. See e.g., Paul, Immunology (3d

ed., Raven Press, 1993). Over time, bone erosion, destruction of cartilage, and complete
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ed., Raven Press, 1993). Over tine, bone erosion,
destruction of cartilage, and conplete 37 WO
WQR®714083165 PCT/ US2007/ 062824 | oss of joi nt PCI/ERN0T/¢62824
can occur. Eventually, nultiple organ systens may be
affected. [0131] Joint damage in rheumatoid arthritis
begins with the proliferation of synovial nacrophages
loss aﬁwl% ipfiegpiy£ap gcafrt Byenfually; wykinlgeySam eyséamt may be affeated.
aut oi nmune or infectious nphocytes infiltrate
[013ébr |Jvla§éfun%e ip gleguoresoid aﬁblrléﬁémrrsemtlathemmfgranon of Synov1a1
mac fseaglatf% b?as as%rm aeg‘llnzallﬁl o thgsq QGG immun r
(Pofegs the o TSN B ol ?R
infe&1omb.| LyhsHosyte$ 1Iiﬂ’Mfrilt@ @Bmaswalc@gioas dd@hdéthereal cblnd pralikehte.
synovial tissue begins to grow irre Iarlg formn

Neovwalérlwogam}zccvm@lp@d vpsishus thoafigked jainbbefemierasghided with
I
smaft 8lckd o Rkorh . N B BENEHELEBEAL il SEdif 6l didw
1rreg‘uwﬂyl;1 Eyrigg mtzaﬂeesparnms tigne dntntiiavakky ahd poserolys odrtilage and
stem c |ications. See, 10 Firestei G S
bon%%ﬁl&tl@@f“&%&”%&?ﬁ&@@ﬂ% .p§0t6ma%eﬁea@&s&rw§1 %?tewr%r? fedeased,
causKméldﬁe | Ythév ofﬂ@ﬁéétﬁlcggﬁ andalhgggéeel(g%leﬂf%k ?%Yerly\él’coﬁgﬁcatlons See,

s Text book of Rheunat ol ogy,
Fire@hiinICaS eEfpdibgy andifBhogSacndei heurR @0kt mmmxmidy[&) IBefis ED,

siediP PP RENEY o Nk ol et of Rt Thish: e

w.B( Smieds, mmlmen Induced Arthritis ("CIA") as
described 15 in Exanpl es G and H herein. [0133]

[013@20} Wrﬁ% mmﬂoa@ fr ke ﬁgdpo@ﬂm&ﬁn%ldtéﬁhﬁus ma%ﬁae&b

treatnment of organor graft rejection
Adjuradi hldecbdb&rthﬂ_tﬁ& @AID)emdréadleptn Indacsl Attlentes ({6 $A Desmlescribed

. Econ gff rovenent in the efficiency of surgica
mn BY°¥r anspl anting ti ssues and organs such
as Skln ki dney, liver, heart, |ung, ancrea% and bone

[0133h iRt hepé}dﬁ%@ﬁgn 9hoeoppeuids BhIhibyttiondd Hyhpfrawmeni of
I
orgshor B tofEliof eSAILEPLAYY GRSl fard BEMSBecn o
consaddradge afiproeemant gathe e\ﬁﬁmmcarl dfegeyeil cchoighdssfontramplpatisg tissues
are tra | ant e ., the ,donor a
and Qg ER R SRR et 1 Vembragh bits BSFghAh BORTOV. Perhaps the
pnnépﬁcauessandlﬂg*@omeﬁltls &Mﬂ@oﬁ%ﬁ&ﬁ&bfﬁaéeh&%ﬁmﬁ@mﬂ@u nt an
I mrune response to foreign antigeéns in the transplant
1mm(uh@tgteram:r: suthegeapienidp é@@@@)ﬂplae@duaﬂggna& P 5rg§1@s tWhen dllpgeneic
cellsy Qr r?og%e% talrreat?s gp%fl{e(ei 1ntﬂvsr130lslte e% nor and dotne% arc 4 %fesrent

es ar |nterejec

indi¥iti@dls pbanthe birBs 4RSics CeRgNEemec dyblcs is Mikelyttb Q{buﬁbdtrpfﬁnmune
bind to alpha-4 integrin are useful, inter alia

respese iR fHpigs ARt in Fhﬁ’dt?@éléaﬁltr{hﬁﬁﬁé@sé%ﬁtﬂf%@geaﬁﬂ le%da@ 0
desthﬁﬁ?rﬁ @8 r%ﬁ%) @ﬁ@&’ﬁﬁpé ”gD%“ Ch1cephselil 9@ B@ﬁ&dy?és%?é Ling
I n estruction o

e transplanted tissue
invobwedam theSeectien of tranSplaht t&kual .Conmpoandpdfathis invention which bind to

alphla-lré]ltneltrengﬁ%ﬂat I %?Haslg 'zgéggg;}ég g% g %&Lnﬁpe@gﬁ%ﬁﬁé g:glt)onses in

the dnee thereby preventing such cells from participating in the destruction of the
transplanted tissue or organ. See, e.g., Paul et al., Transplant International 9, 420-425
(1996); Georczynski et al., Immunology 87, 573-580 (1996); Georcyznski et al.,
Transplant. Immunol. 3, 55-61 (1995); Yang et al., Transplantation 60, 71-76 (1995);
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Transpl ant. Immunol. 3, 55-61 (1995); Yang et al.,

Transpl antation 60, 71-76 (1995); 38 WD 2007/101165

w@EONWBA607/ 062824 Anderson et al., APM S 102PCRBS2¥7/062824

(1994). [0134] A related use for conmpounds of this

inventi on, which bind to VLA-4 is in nodulating the

i Mmune re%ponse involved in "graft versus host"
Andgrise §isi., PE/RD0%. 2352E(1984Y. | Schl egel et aI J.

I munol . 155, 3856- 3865 51995) GVHD i s potent| ally
[013¢ht & refuter] essdeecarpaunds elithés inkeationnmwhisb Ibmgh teM A4 is in
mOd}lfe%I&nlg%l h:eﬁ%nn%}enﬁ r%?%r eeslltn%% gﬁfi er,rg%% F]t%graa OIS{'J(P s%eelsneed“&VHD”). See
e.g., ISTARBEIGRENEL gt 1 55,13856-386RCIKIE). SSVEID ish doftially fatal

reci pient. Tissues of the skin ut epitheljia and
discase\flagt ogews ey u@ﬁlﬂn@laglgélﬂsscwtﬁ%ye%%are dastfesgkig an allogencic

[
roci i, TRy inGRUE e Bonch Wbl On AR ERIREZRALE (Bhes n the
recipie@n djdsacs @dhe sdiepuaspitheliband linarare ﬁvequeanmpgemnmt maybe

but 10.1ess severe GVHD has al so been rep orteﬁ

destigy s uringsBe cgursaf GVHDTCF@%ﬁiIﬁ@aSﬁégqs?nt%.ﬁlaeme% y severe problem
wheh §ARRRS ABUS s ﬂ_éﬁ?g {ra’f‘s{)ﬁaﬂf‘eﬂt é&h%@ %B&e%aﬁ&@ tRhSIERMtion; but

I nvention are used, inter alia, bl ock activation
less sﬁfvetd@V@mms afsccleich senoln@d abythr:maecs‘ arwell imdluding hesirt and liver

r e in the host. [0135].
traniffine, e Bt n@taSp 56 mad by nioRy i " e o block
activafibh BF flﬂe%n@)ﬂﬂ@éllﬂﬁéﬁﬁr AftbiFerinphRitPACRTBLit) WBEe fBtdt Sells in

have been reported to express %/LA—4 and conpounds,
the hgst-ch bind VLA-4 bl ock adhesion of such cells to
endothelial cells. Steinback et al., Uol. Res. 23,
[0135751A881r1(h¢19%)of Hier asapoandsof thislimtention isGahibiingB0moB GiEtaRthsis.

Sevegr o t C?géjﬂgﬁ: eneélterte%(?rlted tﬁggﬁr‘lg?s ﬁtém{)%%”m 13 nés%;\%é@h ind
VLA Qjoﬁﬁ‘]k AhE4e HRJuchS818h chiGhaRMBaWD C‘Sielﬁf)ac‘k@t 8l., Urol. Res. 23,
invention is in treating rrultlgge sclerosis. 20

I75RBI9:Omet erdsiry. J. §@Cg‘r@g|8§ ﬂ\(b9%é,tﬁr©¢d§gam¢ilal Leuk.
t f.f O 000
s b L e

lerpsis is t ttobthe sult. as
0133 & ARtiReb Rl 05 na g S hisasego i indiealind E@ﬁm slggosis.

MulBpie sclefiistsiigth grdg?@ss&@%bﬁx@fdga&n aﬁ%&n‘iﬁi@ﬂlé Miscab®hat affects an
i nsul ati ng eat h covering nerve fibers. In an ani nal

estimaseiel 5§, QQO msmqep @ceplt & tislsllémted@rtatisﬁe Muhiptd ssfeapsis is thought to
be tl{e re%ultf oC ¥ %pﬁ%lﬁg &H{ gldoag%igeaf: 1(1)10v)&1/1%18h c?r?au% ﬁeéulgocytes attag@ and

initi@Bdat distridtvn oTmelclinUse MsaMEnE shdaff tARTBE heive Gibefsh@n an animal
central nervous system and subsectuent paralysis in the

modghforaIutine sclprosis Mpumpmepedenal arfvodigiseied agandfV lrd have
beerl ds'?]]‘é%ttb BibcR MR a?dﬁ'eé@? bfleg{%c;}ft@% W Ayt @%yan%fthusd%ﬂég%nt

rvery sys atl ons use
inflapires @mtofitivestrabicress sksttimchnt Bubddguenn ghatyss in the animals.'®
Phar maceuti cal Sciences, Mace Publishing Conpany,

[013Fi IPagehdeBitasal Efmpdsiiidhs o theBfventibRBR) suitable for use in a variety of

drug delivery systems. Suitable formulations for use in the present invention are found in
Remington's Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, PA, 17th
ed. (1985).
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39 WD 2007/101165 PCT/ US2007/ 062824 [0138] The anount
adm nistered to the patient will vary dependi ng upon
wakar/1996Hei ng adm ni stered, the purpose of tPEI/US2007/062824

adm ni stration, such as prophylaxis or therapy, the

state of the patient, the manner of adm nistration,

and the like. In therapeutic applications, S
[0138b rdds jamogpsadapipisteand taithe Raticat vl wrp den@dingpos syt is being

‘ : ¢ . . L

RS 000 L SRRt RO b BB L BUAPY s
of thdipagagethamthnntrsof adotipiktra@ni ansthe AkRe.anthatapadegipatieations,

acconplish this is defined as "therapeuticall .
ComBP i i%a%@é@reﬁe%ﬁﬁt@%ﬁlﬁé@}z PRSI A isgd ijap pmount
suff SRAERLUPNoL 118 S8RAE SRR SPRPRBANST thd Ji8akedhpRs Wel |

as by the judgnent of the attending clinician
compleg¢ings. ngyn aponntf alcquats tosaechmplash thhyvas defirmdias ythefaptiecally

el L BT 80y O B o SLE T AR T T R b
treatd®RE QRN b@be t@Hhﬂ?ﬁeﬂﬂé@ fHe MBhding SHEIBiaAAchdMAin PO fER6ks such
herein. Methods tor estimating appropriate human

as thgoserydy of hadelinromatiars cckee aycighteandigsaoial ¢anditina afithe patient,
s 5, ST Gy T e LTI v
herelmniasbey for BAIMA03)appidpidR]huhtid doeigeshakéddrSsuch data, are

admnistered to a patient are in the form of )
knowm #Y e @EUESER 49T SxeBIPEs YRt i Shd hgearcokBsticslios the, Phppnaageutical

ScichIPaSEldofS, INBY L AR SEEP 1864 by conventional
sterilization téechnli qués, or y be sterile filtered.

e sultin 0 l.uti . C f or,.
013802 TREERbb oA RS S Rl TR i SRS Ao
compé¥itighsciepdribre dbave Mhase SdreFdsitdpnd g WS t@RizEd BY cdrvichfional

to admnistration. [0140] Conpounds havi ng the desired
sterizagiogdedaiquastor wayyp et flergs £ Thegrestinge@isey splutngs figy be
roc BRSO, GAOBR D EB DA TR S cpmpineg it
sterile aapuemasi daerbdr Ipriby o, adeninistretiaabi | ity to be detected in

di agnostic applications. Stability can be assayed in
[0148] V @oingoyin® hav@ysths dedired HidlygibEastivitygaly be ntvalficd dsf@cessary

of the proteins during incubation wth peptidases or
to preyidgeprasapBHesseel s mpravedarpacodegisal prenceias (e.g., in vivo

s R 5B YRR RREIUARARR: Baflegions, St
can BO&aycliSh 2 )vaB3y DB )way$ Aichlls by mecakinéigathe hibif difeloSthg @raéins

.the conpounds of the present invention wll var .
during mepbAtiog ngi, PIPHFases hpiraan PIAEMH gF 1 HH Ay Nyyaler %ﬁuch protein

stabilfly SlayheivE Heat J@Eﬁbéds(sé@gga r}fje'?l?oe%ﬂﬂ?@ur.‘?f Drucg Metab.

adm ni'stration of the conp , the health an
Pharmmedkinetorl 980, 1542):§%a3)ent, and the judgnment of the

prescribi ng physician. For exanple, for intravenous
[014a{ MThi shargicuta dodalye oBthedospowndsl of thyppresdnt ynvbetionwilheary

range of abou 0 gg.to aboyt 2000 gg per kil ogra
accoas%ag fo. s e@ﬂﬁfn,piepﬁ@ﬂ@%'ﬁayr s B @l@@%&eamé?@&mm tr%,manner
of adRinGstRFi6H 6F @R chm@Qﬁﬂf, the AR a 89 ak PcHRIRWN 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 ug to about 2000 pg per kilogram body
weight, preferably about 20 ug to about 500 ug, more preferably about 100 ug to about
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40 WO 2007/101165 PCT/ US2007/ 062824 300 gg per
kil ogram body wei ght. Suitable dosage ranges for
WO pdoraeEissl adm ni stration are generally abourCDUS2007062824
to 1 ng per kil ogram body weight. Effective doses can
be extrapol ated from dose-response curves derived from
in vitro or animal nodel test systenB 5 [0142
300 g ppbkifresam pody psighhartablslosres anee fenipiiBRasaldministration are

e QYRR 01 g 9L PGl o AL LR ko Bf eg e

extrapoveed from deserapese cuses démferdrfrcpn m/enblomgnmml nhedel ©5thg
t he synptons, disorders or diseases induced by the
SY“%?%dlng of these integrins to their respective
i gands. [0143 g I.n anot her aspect of the inventiaon,
[014t2he Commosndor’ tisdnsatipn dictalwriepads of bisdme of gnigeenzing the
i
acnqg]l@ ggst %ldu P7 1n|te%gllng e}ﬁctcroa ﬁer Odggﬂlé%fﬁéﬁ?ﬂveﬁlﬁgﬁ‘a}e%so
usefulnfet pamentﬁfg, orfreverdx@tielsgmptams, disbrlesodretiseaies induced by the
are whi.ch result . in infl ory-i nduced
'MHQﬂ%ﬁ Wﬁ*ﬂ%ﬁgaﬁtPﬂgmﬁﬁgﬁﬁﬁVe@ggaérably, t hese reagents
i mmune cel | gratlon in a manner that )
[014|3h h |11b W@h@eﬁﬁm phiieiiwenipy thheampaundsmand eanypospiogrdessribed
i
heregl ﬂ gcg %ogﬁhlg-rl]{ 1%11?%1%% Hﬁgméfn ﬁ'lofhot F{%\éﬁ% fan% 119 the central
nervoemyrs&lm imethy msamsglsﬂ: ﬁiﬁe&@ﬁlptwn@l&mlé sdleroeib,ald @b aeas which result

i sorders in ich inf Itratlng [ e cells affec
ini @th&%ﬁgemr%o W@é@%llnngr%&yﬂﬁl@we@@ts h@lt
1mmﬁﬁ@9&pﬁ1§gr9t'i(ﬁf 1?1%@9!1%6?&1%@1&1% (El%mg@lrnﬁitﬁéﬁ'aﬁd WA Rurther may

adm ni stered to a subject wt sis induced by a
promtftn'yearhth]aam(ng ”Eheste@atscmay:dmjpltewan de{xﬁ@ld,meitlon and promote

o R RE KaT BESR S S TR AR TR e
1nﬁlﬁlht%fé iaaRehNRI1S hfedt M d—b@@lo@ﬁﬁﬁf akh éh@ﬁ‘tﬂ' NS in'tBE @NSIIThe
to denyelination. Hi stologically, nyel i n

reaggiifp orafehblyiabe radusceiraheis Weenyasininstarerhtogrsubject with paralysis
1ndu8¥dc'% Feﬁ%ﬂ‘}gﬁ%g‘g%g natdltci)n implies the destruction

ers to defective

on or |nte ance 0 in resulti from
01440 < Ferep e fotes Tl g 8@&&*3?5 SRRt BT SRR
compOIIRIQEhY hRARDIFAL B IRISin FhF6d O @EraN S LEAN i S cRfing to
contenplated to treat di seases and conditions relatlng

demyglingtimy.e Histalogion lyamychin dbmmhhtwseary eitharaitemnhnatmg or

dysr?¥eglélflt e aIB?rn%efql RET hngh{heﬁ Ag ﬁliegjtrug[?oggogﬂ %ysmﬁzalonatlon refers

to d@fmmalfomt@&nlommﬁme@na@ Sf @9eleh iehﬂﬂﬁ% ﬁ@ﬁﬁd@ﬁrﬁénw@ bEthe
i nduce denyelination as a_result of an |nflannatory

oligedeagionstes. Priaahly:the cempgdionsiasa gleﬂmsfﬁwm Bigin arc
cont&?l@ﬁieia' t{) ‘Tfregﬂ cﬁ&éa?e%ea%g Q?ﬁcﬁ'tlgnsalregltlgg % 8&9% g‘ﬂQit g'{mth
us In sease assoc a

reating con I ons an
remydlinbticte néditioed] idpascPos easléfona kontemphutid foo trsatimeioinviudg
elination includ but. are not | ted to
men?ﬂgﬂ%/sl, qu@p]é%l}tlgr Yy %)%Ina cordbllnju?les and cond{tlrgns generally which induce

demyelination as a result of an inflammatory response.

[0145] The compositions, compounds and cocktails disclosed herein are contemplated
for use in treating conditions and diseases associated with demyelination. Diseases and

conditions involving demyelination include, but are not limited to, multiple sclerosis,
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41 WD 2007/ 101165 PCT/ US2007/ 062824 congenit al

nmet abol i c di sorders (e.g., phenyl ketonuria (PKU)
waa007/Peuahs di sease, N emann-Pi ck di sease, GauRtiBUS207/062824

di sease, Hurler's syndronme, Krabbe's disease and ot her

| eukodystrophi es that inpact the devel opi ng sheat h),

neur opat hi es wi th abnormal nyelination

conggjtpl| ragtpb g disorderh teosi Rhanpigioaude RieV), rTaWrSﬁ@hs discase,
h VI
Nle%%ggﬁgﬁg%%a@}ﬁ&c@%%sea%e nﬁlmtl%\m ny?k& g‘}eDer S d Cdlgétﬁgéa‘énd other

leuk&dl ystrophiiog &ﬂaﬂﬁn@ymh\e adoeslofithd ﬁlféa(lﬁam@r@baﬁﬂemﬂh abnormal

b |
myeﬁm BPd (@H@%l rrﬁa‘gar%con gﬁ%u%e;%g W&ﬁ%ﬁal %FPPS&MCIDP)
mul%t:él@@? MRREAotoPNEMS thtB?' (VNS QRAINING (Msx&ehn-Assomated

Organomegal y, Endocri nopat h M Protei n and
Glympmtgewy@m ¢ireL@P £Gaik dtsmrdeasAtmpw}bﬁdlkaIsaee -8y nsete

PolyRBEN SUMarne) SRR E e BURYS PRI EogY
syndFBUESEOENS (PORnadSh S 0r@hidiealy, @ah@crrﬁfa) RS, MEKBR6n and Skin

perheX|I|ne procal nam de, Zi mel di ne ot her

changey)sandramg a@@dy@wnrpétqrgg E}ﬂ;ﬁ@ﬁ $y11§1ﬁ(§ne€ andy! akatsukl disease,
perléef%‘l%g?,gég/f ﬁ%ug (;]}éﬁgfg])l %hﬁ&f_}r %m pelate%%ggé{ﬁ%g n (e.g., caused

by thiskgenhRiratiiss M BRIYquind BKZO6, ﬁerﬂéx‘iﬁ@.ﬁ @rocainamide, and zimeldine),
Mar i nesco- §j ogren syndrone, netachromatic

other BeR&EATE e peinatipg condidens (4.5, b Bydiperdeficisaiglacoprotein,
i e e
Farbeeridisgase] M,ariﬂmefﬂjngrbﬁ swdf@hs ondeandwemat s lauluidgfstrophy, Pelizacus-

Merﬁ?ﬂ E?r%lgeggee e§§§§ ha%% g%gir'el% rcgnfﬁr%%y aﬁ S%}Qa @?@é%@@g other

demYAdRkiRg LhRitiGRTe. ?e l’ﬁé%ﬁ%lttlso eﬁ’ée&iﬁé/htfsl'(%g kﬁ’d)v?ll@ as£&utd Msseminated
VI VO. For exanpl e, ani mal nodel s i nclude but are not

encelphaipmefdhtn&aADzlﬂVITalblsmnal dord aey) MbdledasSpeci es EAE
Mouse, rat, guinea pig Melin-oligodendrocyte
[014@] y dbpreaire ivariuMdiscaddahod aidiheechn bk sdd\e- sudyr tacse glisviages in vivo.
nodel of d J& nat i Mouse 0147 The nmost common
For ereme-iapina E%O lsdaglude put affmmt lwigedde) erosis ("MB"),
but many other netabolic and inflammatory di sorders
result in deficient or abpgpeyg nyelination. M is a
chroni c neurol ogi c di sease, which appears in early
adul'Thood and progresses to a 25 signiticant
di slallSﬁ?qSﬁMDdeh nmost cases. There are 3ASHOXi matel y
350,000 Ttases of —MB T the Ui ted—States atore:
QutsABe of trauma, M5 is the nost f r Kguentratcause g
neur ol ogi c 42
Myelin-oligodendrocyte glycoprotein (MOG)  Rat
induced EAE

TNF-a transgenic model of demyelination Mouse

[0147] The most common demyelinating disease is multiple sclerosis (“MS”), but many
other metabolic and inflammatory disorders result in deficient or abnormal myelination.
MS is a chronic neurologic disease, which appears in early adulthood and progresses to a
significant disability in most cases. There are approximately 350,000 cases of MS in the
United States alone. Outside of trauma, MS is the most frequent cause of neurologic
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WO 2007/ 101165 PCT/ US2007/ 062824 disability in early

to m ddl e adul thood. [0148] The cause of M5 is yet to
wheoodaodsiri ned. M5 is characterized by chroni cPCT/US2007/062824

i nfl anmati on, denyelination and gliosis (scarring).

Denyelination may result in either negative or

ositive effects on axonal conduction. Positive
disabibhdincerly e mptde adulibepds 5 i ncl ude sl owed axona

conducti on, variable conduction bl ock that occurs in
[0148he T;hr: seened M%fs Yot thbcpdetermaned, d\oI;Sﬁ& dyrstasized b chrontst
inﬂaI g[ aern el na (f li:oond( Cat In(l) OCkhnaﬁPo% r}la Vre ult in either

CONG R PSRy 1951988 PHE e €CP6pME I Pl S8

neg@iCBOF iV, efﬁdaﬁsrﬁnadkﬁﬁalsdo}dd@ftloﬁo IPbsivid-6 gondﬁeﬁd}axbn@ﬁhalmes
stress and abnormal "cross-tal k" between denyelinated

inclydesiyved axpnd|cordycsionpsvarishletcopduciign bk thyfeceys in the presence
ornBESREROSo S IERCNELL IR S CUERBE blg, o
condwetomblitnotiNglitigsfihe ndmddtaric 1mpule3(mbtaﬁemts@bntahéoﬁls@rl ot following
encephal onyel jtis. Patien have gl so been observed as
mechayeah §iress PRY ApRUmp L apss-t ﬁﬁﬁ% RS q><ﬁﬂ9(| g). It

is further Possn bl e that sone of the tissue g/{
[0148h s dr Gelg rqastiNgagadnshtyc i BEPEys, @yh@mnﬁémmaéls@&tgmd BP) or

il oy ) LR BB RRES oo AR LR E R ladnagign in
exporidainsal aflérgic @iesgialahydlitis n@stéents Have alpibesn ﬁlﬁzremfearaagaﬂgg
clevefFd eb 01 COUT SUPUT POt TOBFTISE POTIbkG Qibsome of he Sisue
damQ%@@(%EIQ/%H 'uPMsalQ %é&ha&&%ﬁﬂﬁ&lﬁn& ?Mu&t@ "offhétfblaféﬁelséél@” of
| sease,; treat e he synptons of (3)
macmphvmtomm@mtst reat ment of nedical conplicati ons
and (4) managenent of secondary personal and soci aI

[0150F olTlodasw .8020pdtdhEs Miaghbeedowisie M SOfivdVE) yaaydfted bmb'f ﬁlness
so. mld as to not caqL:J?0 a patlent to seek_  nedi

Thergpies (i nanagtngMpoaglu Fratnsnh puRas 4t Rdifiatioe 8 W@sdésease
courjs@ i &diRg trBRffRnt Mﬁgﬁte exx%e?yﬁfontélng rd'[rbﬁgd %ul%n%(?a o )}x;pgressmn of

neuritis, sensor I st ur bances i pl opi a an
the disvasa Q?.J)rtsmtmaft odf wkmearn@tomg/oibMSs {¥) arévicneeh amt toeattrhmte)f medical

comgﬁ%glpgggpa @%ﬁéﬂ%?meé@g“?% SI n%l%a a@é éﬁ%F

characterized by recurrent attacks 25 of neurol 0g |c

[015d{ sl epss AT Mosmay badragnags 96 ﬁ%mﬂyi 8RNyt p@dﬁygtwssek
medMGEKEnBBA. TRY ndSt cofrfﬁ'l] % %MG%&FP&@% b or%hordQimbs,
recovery. Recovery from-at ac s general ly occurs
visugli ilirimgWee ksoit® avias asbnsrmmdﬂsturlﬁanom tlipdopeakd ahxia. The course

S t ons, aIt. h rare reco
of diggse g be sl %@fosthriecgféﬁf]ai)@ﬁ?%% U F iRt S ok Snic
progi @i s A U5 AUUGRLT ROSSSL WA HOHBADIAG: b oMt erilttacks
er|OS 0 Sta| |Zat|0n or remSS|0n Orm

of n@evlegmpb'Sfunctfym i Stagtaglistgeneray cmlvmmr@iays t@fweeks agDmay be

followe(cﬁ)/ylc%:rl'n]p?e e %%It{all"%% 1(1)9 Ze/cco)\@ezrg.z f'{ecovery from attacks generally occurs

within weeks to several months from the peak of symptoms, although rarely some

recovery may continue for 2 or more years.

[0152] Chronic progressive MS results in gradually progressive worsening without

periods of stabilization or remission. This form develops in patients with a prior history of
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rel apsing MS, although in 20% of patients, no rel apses
can be recalled. Acute relapses also may occur during
W@ b@7p0106F essi ve course. [0153] A third form i BCT/US2007/062824
i nactive MS. Inactive M5 is characterized by fixed
neurologic deficits of variable magnitude. Mst
atients with inactive M5 have an earller hi story of

rela@lrrgé%p%lrwgm 20% P pptiqntss 89 selaRse FEb] Kgcal|ed g Acute relapses
pati ent. For exanpl e,
amo%%@burab e gtﬁ@ﬁ%gggmg%g%?%?s |nclude early onset

X Chl|d i.n [se tl .
[Olsﬁgs%ﬁnrld il IS ngG iv)?(i%Sy?na )[e Ve MSd g%aﬁ%ce ?rlzeg)};)yggxr?fi rnggrto?oglc
deﬁcﬂﬂ;Qif vRfigge ﬁﬁgﬁlmc& AFSH ht@érﬁﬁwﬁﬁhﬂabtlae Mt ieavage corflicPhis®ky of

(i. 1S age 40 or older? and a progressive course.
rdﬂ$ﬁé§@¢var|ables 10 are interdependent, since chronic
progressive M5 tends to begin at a |ater age that
[015¢4&| @@aﬁﬁgcme ipRlsalgepdndgntfanghe s ofithe pprcnyr Bersixpmpis
.d sive
fovoly BRSPS R RR T S PEREHiRaRie sypplappingreoume
and AR rbgidhen disabilitypitenifier onkdt! BIr@heiaaor Beghbsatsedsociated
when the patient Is in remssion rather then in a
Wlthraella'@ﬁgp RHORICAGe-» 28F 1P REOWRD@AE @ PraBeDESSpIsshdhescr@riables
{ Iy
aro BB @l 3lcq SRR HOL L SR BTG LIRSt Plar @l that
relapwatdyiSp rm@bhﬂstglfmme;chmﬁlctﬁn@grmim Mpecudually ihetogpogicisive
asure f treatl atients with acute exacerbation,
paragfes e’ q[‘l@)(%!}é?glﬂl&ﬁéﬁ’ Y%ligé}l ApiBds. fIGrOHR/BSHeﬁE‘PfFH% I}VeRlAR1, patients
will gk@etﬁﬁﬁl'b@%ea{gh%hehrﬂﬁeeﬁafh%ﬁ ?1@%5%1&1 rathdd HEnf i85 Blapsin stage
a, and Copaxone(r former known as copoP ner
of the)diseT$vese t hree drugs 20 have been shown to
significantly reduce the relapse rate of the disease.
[015FheStod+tetgsusrod eltﬁﬁi ddrandodiicStk@i e Horniin Mo st gbmicbyteroids (e.g.,
subcut aneousl y. 57] . However, none of the cyrrent
oral predatsARGPr IHHEI%HHPW @gth.ymﬁ?cml ia@argﬁeth? ABkyisBeeifif terapsitihe

rneaﬁ[r@ PRSP % g?[ [R5t RQFRE é&%%%ué@&%ﬁ’s‘ nation or

reduces paral ysis. One aspect the invention

01s‘§f i %%r a?{) 1&5@8?%4% cll}{@n_ﬁﬁegttnﬁqggﬁétf‘e{lgl}vﬁg 119t§1qgroﬂ%r g),

er stan

1nteﬂf¢’r6ﬂb6ﬁ¥lta ao@bpaxoes” (f60ddR]knbad aatcbpcnymbﬁ D) CEiRsd thmecc&ugs
ellnatlon Central nervous syst toxicity

havedlz?@n%owraaq Agnifpantly rpdycedherslapse e %fathg élSBfSllse( I}le%%seare
self- td@”n szé%h uﬁltahﬂfé&gﬁﬁf or SubLutdfl Rk ggn of

endrocyte-2 astrocyte progenitors and nmature

[0159L gf@feggtr %&Xé gl‘lstﬁe (:ﬁr)renq ?Ilegtttﬁe%[]m%fdahtéﬂgg{lﬁtlt ﬁ&%gél {)n let

oAsS I n um an

alon@ @dar@ca&edsradlllom dp&ﬁa@dohef@ﬁyechﬁsnaﬁ ora¥ it paraBxir e)iﬁla@lﬁbct of
Most radi ati on damage results fron1rad|otherap|es
the ipysnion ?qusmr%esm?ﬁns%%wtb eggyydisglaspdicein Plélaprétﬂn@ r"?@ in

combihGtid %ﬁ%gg{%"r %ﬁﬁd&&'hfeé‘t'n{én%%aa&?es. See for review Bel ka
et at., 1 Br.

[0158] Radiation also can induce demyelination. Central nervous system (CNS) toxicity
due to radiation is believed to be cause by (1) damage to vessel structures, (2) deletion of
oligodendrocyte-2 astrocyte progenitors and mature oligodendrocytes, (3) deletion of
neural stem cell populations in the hippocampus, cerebellum and cortex, and generalized

alterations of cytokine expression. Most radiation damage results from radiotherapies
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J. Cancer 85: 1233-9. However, radiation exposure may

al so be an issue for astronauts (Hopewell, 1994 Adv.
wEpacaoRes. 14: 433-42) as well as in the eveneCD1S2007/062824

exposure to radioactive substances. 5 [0159] These

condi tions and di seases are al so contenpl at ed for

palliative or aneliorating treatnents. EXAVPLE

admpmf@feai dyries the|teatiReng O gastabeaneCtan debios FodT e Elelkéx?é il 2091 Br.
f t [ N
. CRARL R LRI, ook Indiahdh HloSyre B A3 FaiBhauts
(Hopd‘mﬁl il POAemd. GpacelesUhﬁl @33- 4@9 hewell aeinsthatedht oﬁb)kposure to
%t ures are in degrees Celsius. In the exanples
fadl%r%wu St4HESSF ol | owi ng abbrevi ations have the fol | owi ng
ngs. If. an abbreviation is not defined, it has
[01591 s T@éwmtgwn&é%@@%ewaﬁbﬂgontmalamgf@f pYHRIVHAT s =
I 15 BSA = bovine serumal bumin d =
ameg%%@?%t%%%eﬁ&doubl et of doublets dq = doubet of
quartets dsextet doublte of sextets 20 DWF =
di met hyl f or mam de EC50 = ﬂ plage at whi ch the
desired response is pr esc}e(‘% or 50 per cent of the
[016@) OI&Hh%tfol?%lggD IA tlgc::agt\é edl rgxgr% Let [ESH c!gfﬂ il ustrate this
invehfibreddtydra ibine bEMbﬁstm&Ieth mg-&vhly af luﬁ[ﬂl@&h@ﬁboﬁ)b of thig invénfion.
= wavel ength of excitation (in n ram 30 HBSS =
Unlqsa Atheevigg tatsd el @mp@raggpqﬁrpémd%@gjeisms n the examples below,
V. n
the (b SEARD RS KEOIY v DI MEAR AR HATar M b S ot
defiredhobinsits @ﬁra;ﬂytdceemeﬁmemlngtl on of an inhibitor that
is required for

A = Angstroms

brs = broad singlet

BSA = bovine serum albumin

d = doublet

dd = doublet of doublets

dq = doubet of quartets

dsextet = doublte of sextets

DMF = dimethylformamide

ECsg = The dosage at which the desired response is present
for 50 percent of the population

EDTA = cthylenediamine tetraacetic acid

EtOAc = ethyl acetate

EtOH = ethanol

EtsN = tricthylamine

EM = wavelength of emission (in nm)

EX = wavelength of excitation (in nm)

g = gram

HBSS = Hank’s balanced salt solution

HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography

hrs or h = hours

1C5 = the concentration of an inhibitor that is required for
50% inhibition of an enzyme in vitro

n. = inch

LD. = intraperitoneally

i-PrOH = iso-propanol

kg = kilogram
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liters LCIMS = liquid chromat ography/ mass spectroscopy
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40

m= multiplet n2 = square neters 5 M= nolar nbar =
mllibar nmg = mlligram Mz = negahertz mn. =
minutesl10 mi = nil i1 ##¥s mm=nillimeters mm=

m | |i moll&/MSmmol

= mi | ligwe] cheomaigrrapy/ mpss SpeeFAsFopyS

MIBE = met hyl terF—butyduéttimar mz or MZ = mass to

charge matio

==nor maduangmeten@nogr ans  nm =

nanonetafs 20 NVR= nuelodar nagneti c resonance PBS =
phosphahﬁ)a{auffer ed sal iliRibEBS++ = PBS vvi th cal ci um and

magnesi yp ppm = Qart SnRffgrdfh| | 1 On psi = pounds per

square high 25 P. O
i ncl ude%[1 or al gavage

mL
mm
mM
mmol
mOsm
MTBE
m/z or M/Z
N

ng

nm
NMR
PBS
PBS++
ppm
psi

p.o.

q.s.

rpm
rt or RT
Ry

TFA
THF
TLC

wt/wt
w/v

ug
um

H?ergal‘[’e?tz literally "by nouth",
%nnutgéJ art et

milliliters

millimeters

millimolar

millimoles

milliosmol

methyl tert-butylether

mass to charge ratio

normal

nanograms

nanometers

nuclear magnetic resonance
phosphate buffered saline

PBS with calcium and magnesium
parts per million

pounds per square inch

per os, literally “by mouth”, includes oral gavage
quartet

sufficient amount

retention factor (ratio of distance traveled by
substance/distance traveled by solvent front)
rotations per minute

room temperature

retention time

singlet

triplet

trifluoroacetic acid
tetrahydrofuran

thin layer chromatography
ultraviolet

weight to weight ratio

weight to volume ratio
micrograms

microns

micromolar
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g.s. = sufficient amount Rf = retention factor (ratio
of distance traveled by substance/distance travel ed
whgoogadment front) 30 rpm = rotations per m nNREEUSI000D062824

RT = roomtenperature Rt = retention tine s = singlet

t =triplet 35 TFA = trifluoroacetic acid THE =
tetrahydrofuran TLC = thin |ayer chromatography UV =
ultraviolet wt/w = wei gh¥amBledej ght ratio 40 wv =

wei ght to volume ratio g = micrograns m= nicrons M

Pregxlrﬂtﬁhw;i Rri-(2- g@iewfl:ﬁlﬁﬁﬂ)ﬁ%g{ﬁﬁﬁpPWH&%?QMI@Q%%)pynmldm-
(S) - Rt rBflafle;1-carbonyloxyphenyhpropanoie acid .
16! 5?@&% B PR R by SR S

5 illusaawed bel@ei:d [ 0161] The synthetic protocol errpl oyed in

Exanple 1 is sunmarized in Schene 4 5 illustrated
bel ow: OyND 1) Pt02 H2, 60 psi, L-- ON- N 5% H2Q,in
THE N Y I}J~ON\6OQ NQHO 0 2) 01. g@
Acet/\ o Gkt HF O Ok~ PN BY 05\5 di,
C261N ni ght 49 1- 144[\60,<|})%,\Nbl ; .:9528./60
MES 0
e A T
EtOH, H, 60 psi, HN o
; CasHsgNsOs overnight B CaoHagNeOs ]
= Mol. Wt.: 528.60 2 Mol. Wt.: 540.70
MeS0,Cl,
pyridine
0°C-RT
AN O\H/ND SN O\H/ND
WA ° °

“ X
~N
N 1. HCO,H, 70°C NN
> ANHACT % O\K
o

N~ "CO,H HCI
H

<

_N
\/,S\\ W/ 4 /,S\\
00 0 3 C3oHasNg06S
CoH2sNg06S Mol. Wt.: 618.79
Mol. Wt.: 562.68
Salt - C26H39C|N6068
Mol. Wt.: 599.14

Scheme 4

[0162] In Scheme 4, compound 4 was prepared in a three pot sequence from the 5-
nitropyrmidine compound 1. The synthetic protocol of Scheme 4 significantly simplifies

10 the preparation of this compound by one or more of the following:

1) a substantially accelerated nitro group reduction step;

2) astreamlined reduction/reductive amination sequence that is performed in the
same flask with the same solvent and the same catalyst, so manipulations are reduced and
exposure of the oxygen sensitive products to air is minimized;

15 3) the conditions for the reductive amination step minimizes generation of a bis-
isopropylamino pyrimidine side product thereby eliminating the need for a

chromatographic purification of compound 3;
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pyridine OCRT "\ QGWDNOND /'"NI I NfCa NN 1.

HCO2H, 7/0C NI NNO 2. 1 NHJ Y~ Il O2HHO HN
WOo2007/1681163 s~ 0 0 0 0 C30HA6N606S C26H38N606S ROT/USAN7/062824

618.79 Ml. W.: 562.68 Salt - C26H39CI N606S Mol .

W.: 599.14 Schene 4 [0162] In Schene 4, conpound 4

was prepared in a three pot sequence fromthe 5-

ni {1 epyitANdiaredcserdureraby itheosyihicHePrefghe et of
. I I i
R e R L T VP
L-tagaddsiad tdlalthough coehe@d dbetiisdisarae guofigatioadd compoursit 24so has
2 stream i ned reduction/reductive ani natjon
bee%')@a@féﬁ% enrt%s%saﬁyiyptg? HBPTREEMFHS thig® 'V $BERURR AP Had
SRR SRR ForAhe disBRSAIFRIAAbRbY SImpotid BB WAl 138 from

are’ reduced and exposure of the oxygenTsénsitive
MTBE-ddyatcortMTBErcytloheriant ivwaelten iden8ficdhe condi ti ons for
the reductive amination step mnimzes generation of a

| S+.. ,sopr opyl am n rimdine . side product thereb .
[016§i i i ﬁlﬁtﬁg%cglo¥ SEPH 8@%%8?'%%%?%8@?%9%@8 K ivies petforie using a
Biotptd FIb$CAAII, Ql@inngOO QPRGN Gil%a cArfrif¥ds 29068 1084, Wdangstrom, 500-550

, PCT/US2007/ 062824 4) conditions are described whereby
m/g)t Rissarpeepertpd Eortapalytieal thindayer ghyiegatography, using EM Sciences Silica
| ' rim dicne intermedi canpound 2. b
Get b PR s BT AR S B GRE MR SR iR o

Varibh RUGH 300eVAg8pedi@metdii(S000MSELA fot & Bptctrhiagdt’s amHofor 1 C
spec%rg)r.mgllila?lgticzal ?IlPiOC vlgsssperformed on an Agilent 1100 Series HPLC with a
Phenomenex Luna, 3 um, C-18, 30 x 4.6 mm column. The detector was UV at 210nm.
Solvents were 0.1% TFA in water and 0.1% TFA in acetonitrile. The standard flow rate
was 1.5 mL/min. and the standard method was named M1 with the solvent gradient
changing from 20% CH3;CN to 70% CH3;CN over 2.33 minutes. An alternate method was
named M2 with a flow rate of 2 mL/min. and a gradient changing from 20% CH3;CN to
70% CH3CN over 1.75 minutes. Method M15 had a flow rate of 1.5 ml/min. with the
solvent composition changing from 20% CH3CN to 70% CH3;CN over 10 min., holding at
70% for 2 min., then ramping to 95% over 1 min. and holding at 95% for 2 minutes.
LC/MS was performed on an Agilent 1100 Series HPLC with a Series 1100 MSD with

electrospray ionization (unless otherwise indicated as chemical ionization). The column

and conditions were matched to the free standing HPLC.
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been rendered unnecessary by the inprovenents in the
reductive am nation step), and 5 5) conditions for the
wale@eneties purificati on of conpound 3 by cryst abCT/E82000D062824
from MIBE-hexane or MIBE- cycl ohexane have been
identified. [0163] In the reaction steps of Schene 4,

flash chromat ography was perfornmed using a Biota
FI ashtepsk:, Prepapdfigoer )ﬂﬁ(gﬁert -Rytoxy-3- @a(gtqthﬂ@@sn )%z 63
gmsompalﬂg@mpmﬁrlm@@ saamnﬂv)é)oxomgmdnélmﬁbmnreudmfl-
anal ytical thin layer chwbonxptadg@2iphy, using EM
Sciences Silica 10 Gel 60 F(254), 250 gMthick plates
for normal phase. w spectra were obtained on a O
Vari_an Sem nj 0 15 0L, baIet e 30Q MHz_fox. 4H
spectrjé and for 3. ™Epec r/ga\)j‘:QAnal chl HRLC
was perforfred on an Agil'ént 1100 Beni w L wi fh a
Pheno % % 3 gm2 GebBgetodd X| 4. . The
at 210nif T Spltvent s % TFA i|n

det ectran Hhad HMszé
water and10.1 % TFA in a&eghonltrl e. The standard fljow
rate 15 was 1.5 nL/mn. and the standard net hod was™

0BT BRIl Skl S 18 ) 8

werafmispmﬂed\ms%(]mm w2 T\I\i[R (IS‘VaHﬁ(D))leteahem@‘é wasitifrad at roammd

tern@r g%ﬂ,inﬁgé f@gﬂ gg%t(ag gsi o télgé%%uqsfﬁv\é ?54)(0] %g(of)%gyan%\s/ grrl silica

gel) 'fﬁdlléyté'ﬂi co‘%ﬂl&e tr&ﬁwh&?&f"tﬁ@ hithP %%Qp% (i@ anﬁ?ﬁ@&'l B%icd WAMELOAC
CH3CN to % CH3CN over ding at 20 70%

shovfeu?erZE 02 mstreakjmeﬁor therapiimgrpyiom8H86 alxdelkf A10.8b dor thedtarting

mtrogpf%ﬁ? e Rroaat) o Fisde i ane prao D 8a 5 bo R oR it o-step

proc\é@ RrmRic@Gldne Sk Adcti W AR kNP BdddTbasR tﬁ&thﬁé mes@f reduction of
i cated as chem cal ionization). The colum and

the mtm @rqumm dremetiopHy epesteretedt Feamyrevents earade KRR Miningze

ol RSSO FTBHBEMBE R g
[01q%] p%?wa@%%ﬁ?@ﬁﬁ) R il d3 31 R e S B AB3Y. 0.1

TR In din hd & afioR Fiasih ey |
) Gy b o M A |

evacpaiing Edaurgingabe ﬁg$k wgs m@@uﬁz@qwltﬁ H, (60 Bql) "The reductive

amination was allowed to proceed overnight. TLC on silica using EtOAc as the eluant

gave an Ry= 0.41 (streaky) for the isopropylamino-pyrimidine and an R¢= 0.11 for the
starting aminopyrimidine carbamate. Both TLC and LC/MS confirmed complete reaction
with virtually no bis-isopropylaminopyrimidine produced. If necessary, HPLC can be
used as an alternative means to monitor progress of the reaction. The crude reaction
solution was diluted with EtOAc (1 L) and filtered through a pad of basic alumina (400
mL). The alumina was rinsed with EtOAc (200 mL) and EtOH (200 mL) and the
combined organic solutions were concentrated in vacuo. The flask was vented under Np.
The viscous oil was redissolved in anhydrous toluene (700 mL) and concentrated. After
venting the flask under nitrogen, the product was dried again by azeotropic removal of

another 400 mL of toluene. A viscous reddish-brown oil was obtained.
[0166] As evidenced by the LC/MS, very little bis-isopropylaminopyrimidine carbamate
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5 [0164] N tropyrimdine-carbamte 1 (100 g, 189 nmol)

and Pt02 (6.33 g, 27.85 mmol) were suspended in 360
woreoosfiomes THE (5% H20). The mi xture was stirrRCI/HS2007/062824

room tenperature under hydrogen (60 psi). After 3

hours, TLC (50% Et OAc/ hexanes on silica gel)

i ndi cated conplete reductlon of the nitro group (TLC .
IMPYHH WS |P§0dé’ﬁe‘§}"’llth dhis wracpduze epeompaiedhiodprrRr mqghagds wherein the bis-

L e
[016“7\%O H L4 formagpunsiecagon P%t%z n{m%(rg-lgooptrﬁlg {) no pé/g (I)I%l{i]llnﬁ _\Asﬁtetphls

ocess rm t

requirbdtit eddethréapitateirbMalHE bghef & e Q]ﬁ)-traﬁﬁhhl@ £di@Balodnd fiiRgated.
nitro group was dranati Cal9n$/ accelerated. In an

A srpalbspale eapplagiellowre (-0D2MM frividd) lexlpuatis ecid 6l 2y g) was
B EL RTINS B6, ST, SIS BN 8 o
1sop11)p51aﬁt1n()-pylamdilgé 2¢5.alg).atked néxtaei vas(s3ifeddnd Warddd uihﬁl
homﬁ%weg e Sl ion DR PIMBED ?@Ogﬁlégrﬁ) 'uf%i fr?éuﬂon was
concteﬁﬁ"atai KNS PREAA glﬁfr‘dEYHeIr 198 hBPwRSddded Wh€reupon 0111ng

reductive amnation was allowed to proceed overni ght.
was Pbroml. sliticictieer nuktuge ‘EaﬂmlcasratetdemedaazantAcqyawebaﬁ rrFEf)rand then

ctheff; 39 V057 ed. i e oA B p i e OB e, The
mixtafy @@ﬂ@n@entﬁ@&hfo?b@uﬁf‘ﬁné%ﬁ&ﬁfdhld?ﬂ@ (SQAORhEY ®as added

reaction 20 with virtually no

folldm'esthyﬁlpﬂrépm &) ndpyr precipitats sodserwed to form @@é@’gaaﬂy a bright
oranée 8%1( get%?tag%sﬁld Rixnfld w%l %ﬁ;ﬁrepeat | preciagéte was n i Wit ether

e reactlon e Cru Ut Ion

(50 Ay aﬁﬂ thih @gaiivtith dHh(MAGre(160-nL3ddaddtdicanadtich( 0 up thﬁ:
pad of basic alum na (400, nl). The al um na was do
precififety \Esaedurder Yﬁﬁyura@aerqu 2150 2 gt pnperioned golid (4 3 g, 76%

ylel(ﬁjg gR Fﬁ% aﬂag@t%'f SR Httér%q]f% @ﬁg%@#(ﬂ?ﬁgf\f@a G- Plfbﬂ[( %\,\ggtOH

S vente he vi scous ol
and padedthodughc smmllgrity df ass dlahinane g{véQhe fred basad The aliquot of free

basciyRS BABAREEY WA A&V Ry a T B %m“s?s%%&aaeﬁa{n"aor?nxmm of
cm@@%@b@w}% N IgéHte g?@emLﬁ Mtﬁ%@iuﬁlgra%%% HREOME, Belsolid

was obt ai'ned. evi denced by th C/'M5, very
dissolived aral the Sree bwr%mpyd: wab ergpagtddrmidi th@oxgambémm e The@quabus layer

was GRS e oIR8ty and IR tpiints HHBieRotat S6fbined
and Mw & MEBO 350 dg)s aQpe @ﬁ}édl 8fpalie sBMfioRiwedis @@ss@@ﬂﬁ@ﬁ%i £plug of

npurit equi red renoval by chromat ography
basig ﬂluaum%zﬁﬁo Shiergive @aghtmmlmolwml thaigas @@p@%@mdamm@w to give

o il B 2 P AR 0 fmef?‘g%tfn??lg%%éfb%m ealt and

0163 égﬁif?‘e‘?qﬁfjr eI S P e el T B 35y S s mono-
1sopfdgy[h%m3—ﬂ'ﬁmﬁﬂﬁle %ﬁbam-gjfbez rﬁl@otﬁﬁés@[fbﬁlc a6idthnd PhdikdrRSuIMASe acid

he gum of [ so(E)r opyl am no- pyri m di ne 2

gavq @ls1 Sgjid saitﬁecmdd(bmfommgvltbxﬂ | eod El?@ st s tirigraeid| appeared to

give the most favorable solubility characteristics. The HCI and phosphoric acid salts
seemed to dissolve readily in a CH,Cl,, i-PrOH, and acetone, whereas the tartaric acid salt

seemed to be mostly insoluble in CH,Cl, and only partially soluble in the other solvents.
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honbgeneous. The sol uti on changed from pi nk-purple in
color to tan. The solution was concentrated in vacuo
W0 00gitvlgedmn t an gum Ether (-150 nli) was added MIBEUS200T062824
oiling 10 was observed. The ether m xture was
concentrated in vacuo. Acetone (-20 nL) and then
et her (-200 nlL) was added, and the formation of a
P | Prgparaipa of (ShddAtert-butowy-2-2(digthylamino)-5-(N-
lsonr@p thylseldoriamidg@)pyimigin-drdaminm 3y xopsopy)phrengbpyrrolidine-
(5-10 nL) was added flotdrbogdatey3gt her (-80 nlL). A tan
preci pitate was observed to form underneath a bright

or ange- pi nk super ant. The m xture was filtered.
precj pit at e was LN d with ether 15(5Q_nl) _andl
agal V\AN ;{gure (-860ml) of acet gne anheO

(INISN T preci pi t at ePvelS Rdri ed ung@¥nvag
: lo.0ive a sol 4 un 76%
NA SHBlN al i quot of the sol g tlartiari M%4ci d

sa vvas di ssolved in i-PrOH and Et()ﬁ d _passed

t hr'ough & smal | pl ug of basic al umitat glive the free

01633 enl R PpdNBimling i o2 ol Se8 JNEET RY oD was
dissélvEd WrRridfned886-ha $had (R28oh vaRGobd NRoIEBndct B0, NL) .

Wth mxing and sone bubbling, the solid dissolved

Methgngsulfpay} ehleridmn@d malm He conyassdded vietyringe oUBREVEr Yumit to

v BB T0GAREYE LRUSEyIRRSEETAR, GRS THLE A

rem@red add ittecsotutionh 308 wed 1c5®gl)rn tolRE€. dhe e@luﬁmgazlas Ellowed to stir
so] uti on was passed through a plug of basic alumn
for stx hygs-gi spyllgiliguotavasi T@IP?PV?ﬂ i aslamatquhun Wat pordasmed (diluted

w1th%@%}(%v}%§ﬁeﬁ§w 1{15‘%61&‘12@’64%1% %nao-ﬁleﬁ o%rr}\klg?%?‘ i\fa@ﬁs by

romstarting nitrocar armt e)
TLCSthwered theaehatonga bd sompleee and\@aenaggbbdn (anl;annmnoehmddsca

base g% m S 3 tglslf\é\{dba -ﬁg'g g{%:g _efbiaﬂip %%a%@ arslcronncdeln?rgted When
650 Hﬁl Ji‘ﬁﬁﬁﬁlé'tef R H‘eeﬁ‘@bl@ectéllaﬁl% ‘bq’d)dcisred ol &lﬁ{ehsmﬁpEi(ﬁAcb@ L).
formed with HO and H3PO4, but tartaric acid appear ed

The prgantgi S(pbltlphevasnmshﬁiaw@h élr}ﬂ KHsDugi I and,750 mL), 0.2 N citric acid (1

0. SABREE L) ST hESiepd Fallr §4F APRP BRSO

orgadfe&oQition WikeTRas! thivRgh 8 babf iliachd ($al) to giseeapestntifadre
nostly insoluble in 12 and only partially soluble
solufin.t 'H{e Baskand sdice gpkeere rmgedwith P Ag Oh.2 &5 to bring the total volume

of 0%%[{0%?%1%8% 40()? %%ﬁ?’l&&e%ogﬁlggl \A(&P rfﬁ{%ﬁgofﬁaﬂrﬁ%%h %f gd Klbasw alumina (300
mL)its giveapickepretdey Isslutibon@hg gtﬂﬁtmﬂwm cﬂjnnerﬁrayddamvaa)o. 3A exdalish

r | ) phenyl rrolidine- 1-carboxylate (3) O ND ONO
gum/(ggiﬂiw%@@ Ny | /\ 1 1l NOPyr., 00- RT NNO

(')@

[0170] The flask was flushed with nitrogen, capped and placed in the refrigerator
whereupon a red-brown solid formed. LC/MS indicated acceptable purity, but TLC
analysis indicated a bright red baseline spot as well as two to three very faint impurities.
The odor of pyridine was still present. The red-brown solid was dissolved in a mixture of
CH,Cl, (100 mL), THF (200 mL), and ether (800 mL). The solution was filtered/eluted
through a pad of silica gel (1 L) and the silica was rinsed with ether (3 L). Most of the

colored baseline impurity was retained on the silica gel. The solution was concentrated to
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I N CO2tBu N CO2tBu NHH M\ ,NYH 2 OO 5 [0169]
| sopropyl am nopyrim di ne carbamate 2 from Step 1
w@ 2930063189 nmmol ) was di ssol ved in pyridi ne PGB0S290)/062824
and the solution was cooled to OC under N2.
Met hanesul fonyl chloride (44 m_ 3 O eq ) vvas added
via syri nge punp over 20 mn. %ﬁ‘ai di ne

givegged pjl dhpt gricd ra p%pﬁ%wﬁ%lm (d@%g} thm %ﬂallﬁ@eé 4 Bah{ @, pure by
LR B R e SR MO ROl o R pvecr

L), GHClhantd sther/(lslr,rélﬂ) ahebrc(a (H) Mh& TRFOM e Bydnd EtOAC w1th 5%

e R s, ThE BT ! BieedopoUoT FSshecIons (12.4
g; FABGMYR) SinBYhe thé&e eﬁtbﬂ’t"@gie A\8n bERES %qﬂra&fbn@) tﬁQtr’ipisegeﬁerall

and generally clean (only one spol besides a baseline
pures gdie butkowh thesiattmal repyainedi anethe ircbiembwlnkl iregctiloed that the desired

o) ut,i on sco entrate When. of .distill
prodRtighsrbealfeEBEs Cob it isn Oifs Ths g Beghel B e
Et:NEdf 8/, FROH)) allé@edr e pR iR oGeGHotd aﬁlﬂ avas 111"@03‘1@@1%%& %’Iug

5% KH2PO4 (1 L and 750 nL), 0.2 Ncitric acid (1

(Fragfran @) F h?@tlell AL%)nd Fraetion By asrcconahingd and cpaecndiateddogrilar.
Frac'fvg %4W€gsl 9ﬁ@tfatei%1hs%p%5fg ngorrﬂgc?o%EgntrsaI%ng tilh{?ryt\{%s crystals formed

tere rou

in bcgh @aeudsﬂsaQ:klrthsmhuéytlgatlonﬂfmfdl tastkh@pslidsddul Clee @eﬂyswﬂfzed from
nsed with Et OAc (1. to brlngthetotal vol une of

meﬂtwl g%b%tyg@h@rt(%?%b cgclsh%anepﬁélegépwﬂnl)ﬂ% BE-hexangy or
cycl{)jlkla; Qﬂgﬁeﬁngéd(lf@r{lblg@cﬂ: ﬁbm B34 8309 Frafiolld whe ke a

p green solution e sol ution was concentrated in
recrysg&dlied flom MHBE#hexgmﬂtc( 4156 tlg) temibmityd bstar heda whid $6ljd (Be/Sg

ot § B GO i EOHTET Rty SR TR GO e
condeftr & t g€ @tr&{joﬂi@qe@t q{% %&E’é’r'lfqﬁor Htvad E{gonﬁfb%ka)fyﬁbé ona

indicated a bright red baseline spot as as two to
Biotagr Beandeqlyted aitfitd % Ffbiﬁmt@fé&lz @2 e go@@mrlolﬁedpfya‘qtldnsw‘élat were
red-bro

then, cRnQden&ﬁ JS??&B@ ?%Fr@ts ?) %1_3{66n 1t1fso: r]__rg (g%‘/%)uﬁt (? gegthl%}lqyl ester.
017 e i@w yp%at)he@ MF eftedrgh 5h nmmr?ﬁylt%]}ﬂtéf ogpT 1G5 e the

desureuqﬁ&gwwth ether (3 L). Mdst of the colored baseline
impurity was retained on the silica gel. The sol ution

S (S SBE BEBAR BND AR g e

desifedamydusol i d (100 g) that anal yzed to be 94 7% pure by
LC/ MS. The material was then chromatographed on silica

[01795' 'H ﬁMR (@b@lgeﬁo(ymtk)%2 083 (d 1( 'I;) 6@1‘2'2@]1218311014 et hers Hz,
. et her (4 ), et her:

2H)E]tm@nvd|0ﬁ) 584 (s, 4.8H), 1.39 (s, 4.8H), 1.93 ( 'BB’, 4H) 2.80 (s 1.7H), 2.9

(s, 1.6H), 3.18 (m, 2.4H), 3.4-3.7 (m overlapping two apparent triplets, 8.3H), 4.40 (sextet,

j=06Hz, 1.1H), 4.8 (sextet, 1H), 5.64 (d, j = 6.5 Hz, 0.5H), 5.70 (d, j = 6.5 Hz, 0.5H), 7.03

(m, 2H), 7.18 (apparent dd, 2H), 7.80 (d, j = 4 Hz, 1H). The 'H NMR shows rotamers.

[0174] It is contemplated that treatment with the methanesulfonyl chloride be done in
THF with little or no additional base. If base is used, a base such as triecthylamine or

diisopropylethylamine should be employed.
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Et 3N and 2% EtOH (4 L). The CH2Cl2: et her eluent gave a
red oil of mxed fractions (12.4 5 g; Fraction A) and

W b@7s0t165 el uent gave a tan oil (13 g; Fracti®ReI/By2007/062824
that was generally pure. The bulk of the materi al
remai ned on the colum and it was realized that the
desi red roduct had crystallized on the_ colum.
El ubieps: v&P Ragatioarof P24 ffdicthodeming) th(Nsérpprapimatiyy -2 0,
Et OH) al swimamide)pyristidir-4yiaming)Sddt@rrrghidinetlst e i n
concentrat ed plarbonylexyphéemyl)pECppHracacidi4)A and
Fraction B were conbi ned and concentrated together. 10
Fraction C was conce rat ed separately. Upon
concem\ra{\ ng crystal S/f\QP‘I(Ed D
fractlos Fu er |nvest|gat|onsf0}lndth theg solid
could Nre ryst al |zed gfelinion met h \tNer-btyI et her
(MTBE) ¥ane, CI hexane( Z 1N coH
MIBEMGQe s, or cyclvhéxane—hex“éﬁqes nmbi ned
Fr actyens A_:and B and Fraction C vghe Jeach C
recrystallized from MIBE- hexanes to give the

[017l5pr tA ﬂmﬁlyd ackb (16§ LBsdstich ovhthé ebe9l bster(fiom B9 213 7176t0.093

>99% and red filtrate/ nother |iquors,

Ity
mol)m@ hﬁafqdésa 59. ‘&96?@18% rid thep gersshiraied i vasug; \/%lteéanc@aly, the
hr omat hed
reacil odtil Oq%ea%e”b%g%ﬂﬂ’;lot?@ﬁ%f? 0 8fieg {‘n’”HCHS?;&%p( 12
10178, 8Pt T GG RSB AP RS AR GG an s e ona

concttr@e®fo @yhéssi Gle t&iduc b&lisyﬂrle& %h@d‘r hlgl{ %ﬁﬂ,ﬂn U@ewﬁld@yproduct
net hod M2 gave t R=1.

was fligpolyprbanroronedntyagad thy ﬁQfdﬁran@vl %Eﬁif%@k@%ﬁ%@ﬂﬁo& hﬁ/rpsoduct

was SRXE dlf -1@ec9 H[P’\Affg"lj Wé%?trﬁf\e}g]tg gb%fs;lt%{%%h @@ﬁ%&&% The

foanﬂpmlidﬁ)va&&r(ed ,un;ier:hlgl Yrcuuih. A4 165 fok t0d h()tihs jThis sﬁhd:HZévas scraped

2H),. 1.20 A10H) , 3 39
fronl_l_t@g éla%lmdggﬂne]d 11 It‘}l_é) Va2111181@70(v§n o‘ierglrg;l_llz (68" @ 821% T(ig) tolglgq_bhe
i _ | t t
R g gmeset oo, (e spparcr,
isop(@gkn@hylsmf@nanﬁdcepyrmdm AsylgnBod;(4dpBHlidise-T0 (d, | =

pparent dd, 2H),
Carb9n)gﬁxl_|z)8helﬁ3'%w%’a’il&w agidy-- 5 (%Qigbgi?—gﬁ%ﬂ:?"é%om rotamers.
0174] . 1t onte Iatedt t . treatment with the
l017%{= 31‘16‘ﬁ Pdé‘ﬂ garV&éR“b]e B W Ve Pth little
or no additional base. |If base is used, a base such as
[0178} | &CHYISH methed M gzanci tsobf Byt ety Ma&ir¥3shoul d be

enpl oyed. 52 WD 2007/ 101165 PCT/ US2007/ 062824 Step 3:
[0179% el;BhNMR()(ﬁDgﬁD 300 MHz) 8, pprn 0.80 (d,j = 6 Hz, 1.4H), 1.02 (d, j = 6 Hz,

16t} 28700 By I ARIS BES T s oSt SR Sy Pl i 451D,
3.45C9% %PYBH)&W.W@QMEQ REGREGPIE, 26) 6.004d, PN 2PUNBH), 7.60 (d,
0.25H), 7.75 (d, 1H), 7.83 (d, 0.25H).

[0180] *C NMR (CD:OD, 75 MHz) §, ppm: 6.5, 14.7, 14.8,15.4, 15.5, 19.4, 20.0, 20.2,
29.91, 30.44, 33.95, 34.15, 41.03, 41.08, (41.71, 41.99, 42.28, 42.6, 42.8, 43.1 — solvent

peaks), 47.21, 47.36, 50.01, 50.42, 62.43, 102.11, 102.23, 116.78, 124.9, 125.19, 128.54,
129.01, 138.49, 139.02, 145.53, 145.60, 145.78, 148.68, 156.77, 156.86, 166.91, 167.07.
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NNV T 1O I NV IO 1. HCOZH, 70C Y N COZtBu 2. 1IN
HCl N COZH Me\ NYH Meg NYH OHO I 3 O qO 4 -HC 5

WO OW7891165 formc acid (1.5 L) solution of the PEDHUS2007/062824
ester fromStep 2 (57.75 g, 0.093 npol) was heated to
50 C overnight and then concentrated in vacuo.
Alternatively, the reaction can also be perforned at
70 or 80 for 60-90 ninutBXampl276] Water (-100 nlL) was
added to the crude product and the m xture was

Pr@ﬁil%@'%roﬂﬁ)dz P2 (ﬁéﬁx@fﬁﬁﬁmo Bf(NL@tﬁgﬂH&hyf\@ﬁlf&{dlﬁﬂo fihidin-4-

I L e U R T ORe T L R R

The product was tmnce di ssol ved in hot THE and
concentrated to dryness to yield a ffogny solid. The
foany solid was dereg-twder A umat 65 for two
hours. This solid mgj\scrao fromthe flask and
dried in the vacuuﬁio pver'ni ght (60C, 28 in. Hg) to
gi ve the hydrochl oniee  galpzO0f

(S)-2-(2- (dlethylaqi 0) H5- 15

i sopropyl net hyl suHfn do)pyr|n1d|n 4-yl am no) - 3- (4-(
pyrrolidine-I- carbbny oxy) phenyl ) propanoic acid -5
(50.9 g, 98. 3% pure). [0177] LC/ M5 by nethod ML5 gave

L e il Tt

1.02 (d, | = 6 Hz, 3(m92H) 1.80-2.0
(AA BB +m 5 2H), 2.99(d 32H) 32345(m
4.5H), 3.45-3.8 (nr V. 6H) 4. 40 (sextet,

(m ~T. 2, fd,  2HSy . 60
7 75/381, 1 s\g(d oTaShgo [01891 13

) 6, {ppm 6.5, 14-—7—34-8 15\4, [“1 5, 19
20 0, 99.91, 30. 4&%@50 95 . 03, 41 08,
(41. 71Noz4ﬁ saa’<42 28, 47'EINp ente 25
peaks), 47.36, 50.01, 50 42, 43 2.11,

102. 23, 116 78, 124.9, 125.19, 128. 54 129. 01, 138.49,
[0181B9 NaRo-cAbanBa®, (cdpod, 5,103, & 80 nim8l) 68 slibled?if, THF (35 mL;)
156. 86, (166.91, 167, 07. 53 WO 2007/10116
and petey %s@ée%/veg/zbvzas addednpicesobitioneppasHF i Gms catalyst (0.360 g, 6

molé Q?%\%l (a&déaddn%ttﬂé’ SRS AL Dby hdb BT IS ARBRI AL (50

I n-4-
mm Ylga ene oot Bag with dyy miobget (16-psh) cliinblén yhooey)tpnermydc] propan

plressurlze(gil Wlt% h(ydrogen (é\g psi) andl\rlgactlon mixture was vigorously stirred for 90 min.
If necessary or desired, progress of the hydrogenation reaction can be monitored by TLC
(silica gel, eluting with dichloromethane:methanol (95:5)). Ry of nitrocarbamate is 0.95,

primary amine = 0.16.

[0182] The hydrogen was replaced by dry nitrogen (three cycles of evacuation and
refilling with nitrogen). The ethanol (25 mL), acetic acid (0.3 mL) and acetaldehyde (1.2
mL, 21 mmol, 1.05 eq) were added, vessel was partially evacuated at low presssures (ca.
150 mm Hg) in order to minimize loss of the volatile acetaldehyde, refilled with nitrogen
(10 psi) and reaction mixture was stirred vigorously for 50 min. At the end of this time,
nitrogen was replaced by hydrogen (60 psi) by partial evacuation and re-pressurizing with

hydrogen two times. The mixture was stirred for another 45 min. Progress of reductive
54



10

15

20

25

30

NCkNo Y,- NOH-SN OH? | O5 Step 1: One-pot
reduction/reductive ethylation of
W@ 3)07401185 t er t - but oxy- 2- ( 2- PCT/US2007/062824
(di et hyl ami no) -5-nitropyrim di n-4-y| am no) - 3- oxopr opyl
) phenyl pyrrolidine-I- carboxylate 6) O 1~ NO Pt 02
/IHZ 0O Y N NI~N | O THE/ HZO NJ~N_I O Et OCH CHO
amingtap may b@ mgyptoged by K Criliga gdl; elp@%\ﬂth Ml}qm@aﬁhw@anol

(95%_%"991%3‘9&& c?n\i!l{g? p 991(61%98'%&)«1111'\{% §hy raflécij %Qtéérg}_ﬁﬁﬂ% £33, At
the @didﬁl})f@l&sw\hﬁdmgdﬂr wedflushdd ost lﬂ.}atﬂlﬁde)(s'tleé of éﬁlﬁuzgmn&nd nefilang
dded dt t )
Wlthﬁﬁr %03@ el Wé%/g&?ﬁ& P r?'n?as %ﬁdﬁaﬁ@; ke F@lﬁml i Figse, the
filtrabbd Werd rsbhﬁﬂ'e& tPG§h ess 10 %Ri% 'a)nbef: il @i 1y g). e Pré@sdk I1s‘:’s%n51‘uve to

vessel was pressurlze ydrogen (60 psi) and
oxygeaatﬁsliﬂung m mrderabﬁsdavkegmgmsﬂ appsdramaead 16w R ¢ 8@tariahin TLC.

r desired re of the hydrogenation
Al hepd RS GRRELH GeriBi St GPRERIOS (silica gel !
|uting wi.th dlchloromet t hanol 95: 5 f
l0183 é‘Eé?%H%P@ pet sgyrifi e@ pi/C ﬂ?ﬁ@(gmp@y)il)emgﬁ&f@%?
methHAg: nmﬂga{nggﬁﬁktﬁ‘@%w @Plc@ﬁt‘ﬁfﬂnﬁ@’ 0. g‘/&’of‘yrﬁlﬁ&gﬁﬁ HyldP9:8&. Fractions

cycles of evacuation and refilling with ni'trogen).
conta"lhmgé?ﬂh&mbprqdza witrp combarteil ¢o gmed’ QA ®oBecampouad @ as an amber oil

t al
8. 53ul S50 78 ryruoRb ey mbasaitenB 16 SR or many
purp%@esl'e:’s%eﬁ'ﬂﬂm)prd)dhcpé%é sticqhdit BhtZEpdtQ@Bagfonk |ﬂ@kn(o]\iv&1 to be

volatile acetal dehyde, refilled with nitrogen
CTYS‘[@sHine and reaction m xture was stirred vigorously for
50 mn At the end of this tine, nitrogen was
[01&4]9p| HeeM R Dler (8 ro0((801 bs 7)1 7iey, Jrdr4HaLHgvaelat, I-eh4Hz, 2H),

5 75&5»5& b SRS by %éf‘g34‘56 éw@H)ﬁéaﬂ%§s6éﬁz 2H),
0)
286r(ﬁ1jr12:2%2ﬁ2 rvﬁéﬁm4ﬂ)ggg%g§b TL ?SH ca el uting

(0184 £ 0 h3ch‘f\Ji‘ﬂ<,°éBEE, E‘cﬁf‘ﬁﬂ‘fﬁ?’?‘.@?ﬁsls, 153.1, 1503, 145.8, 1337, 130.2,

121.5,117.4,81.8,54.7,46.4,46.3,42.4,41.7,37.4, 28.0, 25.8, 24.9, 15.5, 13.5.

[0186] MS (m/z): 527.3 [M+1].

Steps 2 and 3: (S)-2-(2-(diethylamino)-5-(N-ethylmethylsulfonamido)-pyrimidin-4-
ylamino)-3-(4-(pyrrolidine-1-carbonyloxy)phenyl)propanoic acid 7
[0187] Following the procedures of Steps 2 and 3 of Example 1, compound 6 was
converted to the corresponding (S)-2-(2-(diethylamino)-5-(N-
ethylmethylsulfonamido)pyrimidin-4-ylamino)-3-(4-(pyrrolidine-1-
carbonyloxy)phenyl)propanoic acid 7 which was characterized as follows:
[0188] 'H-NMR, CDCls, (8): 8.17 (s, 1H), 7.77 (s, 1H), 7.26-7.23 (m, 2H), 7.00-6.98 (d,
2H), 4.85-4.82 (m, 1H), 3.58-3.51 (m, 6H), 3.43-3.39 (m, 3H), 2.96-2.84 (m, 3H), 2.01-
1.91 (m, 4H), 1.29-0.97 (m, 9H);
[0189] *C-NMR, CDCl, (8):175.6, 165.7, 157.2, 155.2, 152.0, 151.8, 151.7, 151.3,
136.0, 135.9, 131.5, 123.0, 110.5, 56.7, 43.8, 39.4, 39.2, 37.4, 26.7, 25.8, 14.4, 13.3; and
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(95:5). Rf of primary am ne = 0.16, secondary am ne -
0.32 and tertiary amine = 0.43. At the end of
w@e@ecasdss hydr ogen was fl ushed out by three cyRCBEES2907/062824
evacuation and refilling wth nitrogen, the catal yst
was filtered off on a bed of Celite using methanol to
nse, the 5 filtrates were stripped to dryness to
[019iné4%n’%@r+}3|5l49(11 9 g). The product is sensitive to
oxygen, resulting in considerabl e darkening and
appearance of |ow Rf matggdaleisn TLC. Al handling
shoul d be done with appropri te precautions. [0183]
The reaction product was purified by flash
chr omaPrspanign ok(Sirg-@r (Shexslepengd mednds womaaidoe)-2-
m xt ur e (dRvhy33minnypit ramidinef-Pladite o) 3-tdrimnireliding-dr oxi de.
Fractions 10 ewhomyloxy)ghéhydiprgpapriodcidi(8ver e conbi ned
to give 7.9 g of conpound 6 as an anber oil (98.5%

pure; 73%yield). The purity of the de product
appears to be adequate for nmany pur/p ;es, especial ly
i f product of thegé‘ub’s‘eque ot § 6‘ ed reactions is
known to be crystallline. ] i+ NVR, CDCl3, (8):
7.60 (s, 1H), 7.1nN% IN J , 2H), 7.05 (d, J=8.4Hz,
2H), 15 5.75 (d, §&Z H, 4.84 (q, J=6.6Hz, 1H),

3.64-3.46 (m 8H),0 4. 19N(d,fJ=6.3H, 2H), 2.86 (q,
J=7.2Hz, 2H), 1.94. OH. 39 (8, 9H), 1.20-1.11
(m 9H). [0185] 13c-|\| CDC13, (8): 171.7, 157.7,
157.5, 153.1, 150.%, .8, 133.7, 130.2, 121.5,

7.4 81.8, 54.7, 46. 4
[019%& golloying thg rogeduyes %fAE“PH’lf‘séfn‘fﬁ“?W?ﬁ Cygé?eéérmﬁ 1§ place

of ac%%n%t(ﬁf?&n caN@r Soetaldehyde gExarnple 2), (S)-2-(5~(N-
(S)-2-(2-(di et hyl am no) - yI met hyl sul f onam do) - rp
cyclgpangylaicHylpulfonamido)-2- (dlethylarmno)pyrlrmdln 4-ylamino)-3-(4-(pyrrolidine-

T e
B R By AL, 8 SRS AT, 0

| i ) 32158
S L D D A oA 8010 g ARLIS o
6H)Wa67-¢ Har(ac 6H),i 1281 43 (fobHaws: [ 0188] i H NMR, CDCL3,

(8): 8.17 (s, 1H), 7.77 (s, 1H), 7.26-7.23 (m 2H),

[0193] OO ONOR, Olelg,Z(B‘D ,179r6857‘344,833.(1m551.l'!)1,5231-, $82.8, Bib.1, 4.7,
6:1—2 3.43°3, 39 52) 2 96.2.84 (m 3K, 2 01- 1.91
135,611 354hL31 6, 1339].@1@32( 9.6+09.4, 62892337 IG5, 851 40.3, 40.1,

( 7 7, 55,2, 152.0, 151.8, 151.7,
36'812814 ,15%3”01:532.%'8:251‘%%’.7392,2’21%115%%’i .0, 110.5, 56.7,
.8 .3 2, 37.4, 26.7, 25.8, 14.4, 13.3; and
0154E (55K 065 pCT USs00v] 06a524 [0190] M5 M +H)
549 Exanple 3
Example 4

Preparation of (S)-2-(2-(diethylamino)-5-(N-(prop-2-
ynyl)methylsulfonamido)pyrimidin-4-ylamino)-3-(4-(pyrrolidine-1-
carbonyloxy)phenyl)propanoic acid (13)

[0195] The synthetic protocol employed in Example 4 is summarized in Scheme 6

illustrated below:
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Preparation of
(S)-2-(5-(N-cycl opentyl net hyl sul f onam do) - 2-

W@ diogttbmbanm no) pyri m di n-4-yl am no) - 3- (4- ( pyr recT/tib1967/062824
| 5 carbonyl oxy) phenyl ) propanoic acid (8 N~ ON No
NONYLAroOH I N~ COHS8 11 O [0191] Follow ng

the procedures of Exanple 1 and enpl oyi ng /:é
cycl opentangne in pl a&ri’é; of aceto ol)\l r
acet al de}h\fﬂ/g ( -@ piTe gk 2- ( gﬁ LNFX

cycl openty )T‘ sul fonamodm[ 2- (d hy am no) pyri m di
n4y|am N3N “(pyrrolidine 100

1- car bonyInx{}) phenyl ) pr opanoi ¢ act—ﬁ“&—wag prepared and
characterized as follows: [0192] ®HNWR CDCL3, (8):
7.74-7.71 d, 1H), 7.28-7.24 (m 2HJ, 7.04-.7.00 (m
2H), 5.00-4.95 (m 1H), 4.37-4.27 (m 1H), 3.60-3.37
(m 9H), 3.00-2.97 (d, 3H) 2.03-1.78 ( meth@p{yHF
1.67-1.40 (m 6H), 1.31-1.23 (m 6H); 193] 13C- NWR,
CDC13, (8): 173.6, 1 4 163.1, 155. 1 152. 43‘;&)@2 0,

145. 3, /.[\444\7 O\Zh/ 75, 135.1, 13/1\, 13
10961, .50 62.3, 56.7, 56. 48,

40. 1, 6, 4 31‘)@‘)“%‘?3‘”%“‘202"6 5 8, 23 2, 23.1,
12. 7; Qn @)1 4]7<|:/B M +H) 589. Exa paratlon

of (S) (\2_—(=d|ethylamno) 5- (N-( P
ynyl)net%ylsulfoneiﬁn do) pyri ni di n- £ 9| amno) 3-(4-(pyrr

ol i dine-1- carpagpyl xy) phenyl) propanoi c acid (13)
[0195] The syni hedd protocol enployed in Exanple 4 is

summari zed i Scheme 6 illustrated bel ow 56 WO
2007/ 101165 PCT/ US20Q7/ 062824 ON~) / | OY N MeSQ2d
~N~- 1 A A ‘?1W ine\ O
N/gN
SN —H:6 13
O//\\O a2
Scheme 6

Step 1: (S)-4-(3-tert-butoxy-2-(2-(diethylamino)-5-(N-(methylsulfonyl)-
methylsulfonamido)pyrimidin-4-ylamino)-3-oxopropyl)phenyl pyrrolidine-1-
carboxylate (10)

[0196] Aminopyrimidine (2.0 g, 4.0 mmol — compound 9) (prepared by reduction of
compound 1) was dissolved in dichloromethane (10 mL). THF (10 mL) and tricthylamine
(2.8 mL, 20 mmol) were added and the reaction cooled in an ice bath. Methanesulfonyl
chloride (1.1 mL, 14 mmol) was added and the reaction warmed to room temperature over
18 hours. The reaction mixture was concentrated in vacuo and the residue taken up in
cthyl acetate. The solution was washed with 0.2 N citric acid, water, sat. NaHCO3, and
brine. The organic layer was dried over Na,SOy, filtered, and concentrated in vacuo to
yield crude product as a brown foam. The residue was purified by flash chromatography
(2:3 ethyl acetate/hexanes) to yield 2.2 g (73%) of the di-sulfonylated material as a yellow

foam (compound 10).
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N " NOCGRT N)IIl NII1 NO- SHONZHOO- QO S
11 u OOg 10 K2ZCO3 nethanol/THF N\ OyN~- / QuND O
woO 2407/10M6N \/ propargyl chloride' K2COB3 N N \ OPCT/NS2061062824
j\ NO- CSOHOSNHHO 12 OO/"\ 11 1. HC2H, 70C
2.1 NHJd N\ QN~ N '-NI1OAO NI , HCGCOH 11 S~ 13
O. O Schenme 6 Step 1. . . Lo
Step 2 @=4(@:ﬁeéﬁ'buﬁ9§¥@x@:@f$:b¥'ﬁm"é‘f)rérllﬂﬁﬁhﬁb)‘ﬂfgn midogyimiglin-4-
ul fonyy)a.mino)-3-oxopropyl)p enyl pyrrolidine-1-carboxylate (11)
nethylsulfonanido)gyrinidin-47ylan1no)-3-oxopropy|)phe
[0197Y1 Goyroohd &0 (5212, 3.8 noae b ovey ldessel ved 0) mpthagd (S mL) and THF (5

Ani rim dizne (2.0 4. 0.mmol .- conmpound .9 o
L RO PRy e e Bl ivn SR RIS R g o
96 hotirsd B k&icaseitanR Wadictdified (DHFE § WathdN HENAnd extracted with

triethyl am ne ﬂ2'8 m., 20 mmmol ) were added and the

cthyt ecgéate. ohhc@yapig 19yr wias weshed atith brviey Haerbe s Nop$Pa, filtered, and

conc\(;é\girraﬁ[é% vdeho To Perd 168 g@%@r‘%) @@g}l&qgg%e@g%éﬁ%oﬁﬁﬁﬁﬂ& ﬂ] The

O room tenper
crude material was used without purification.

Step 3:(S)-4-(3-tert-butoxy-2-(2-(diethylamino)-5-(N-(prop-2-ynyl)methyl-
sulfonamido)pyrimidin-4-ylamino)-3-oxopropyl)phenyl pyrrolidine-1-carboxylate
12)

[0198] Compound 11 (0.20 g, 0.35 mmol), K,CO3 (0.073 g, 0.53 mmol), and acetone (3
mL) were placed in a sealed tube and stirred at room temperature for one hour. Propargyl

chloride (0.26 mL, 3.5 mmol) was added and the reaction was sealed and heated at reflux
for 48 hours. The reaction mixture was concentrated in vacuo and the residue taken up in
cthyl acetate. The solution was washed with water and brine. The organic layer was dried
over Na,SQy, filtered, and concentrated in vacuo to yield crude product as an orange film.
The residue was purified by flash chromatography (1:1 ethyl acetate/hexanes) to yield 0.11
g (51%) of compound 12 as a transparent film.

[0199] MS (m/z) 615, (M+H)".
Step 4:(S)-2-(2-(diethylamino)-5-(N-(prop-2-ynyl)methylsulfonamido)-pyrimidin-4-
ylamino)-3-(4-(pyrrolidine-1-carbonyloxy)phenyl)propanoic acid (13)

[0200] Formic acid (2 mL) was added to t-butyl ester (100 mg) and stirred at 40°C over
night. The formic acid was removed under reduced pressure to yield compound 13 in

quantitive yield and characterized as follows:

[0201] 'H-NMR, CDCly, (8): 8.13 (s, 1H), 7.97 (s, 1H), 7.26-7.24 (d, 2H), 7.02-6.99 (d,
2H), 4.59-4.44 (m, 1H), 4.04-3.79 (m, 1H), 3.64-3.53 (m, 6H), 3.45-3.39 (t, 3H), 3.08-2.84
(m, 4H), 2.84-1.89 (m, 4H)1.22-1.17 (t, 6H);

[0202] "*C-NMR, CDCls, (8): 165.3, 155.3, 151.8, 136.1, 131.5, 123.0, 76.1, 76.0, 56.8,
49.9,48.1,43.8,41.2,40.2,37.4,26.7,25.9, 13.3; and
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10 18 hours. The reaction m xture was concentrated in
vacuo and the residue taken up in ethyl acetate. The
watoatdans was washed with 0.2 N citric acid, wWeEEBEUS2007/062824
sat. NaHCC3, and brine. The organic |ayer was dried
over Na2SO4, filtered, and concentrated in vacuo to
ield crude product as a brown foam The residue was

WZQéhrﬁﬁ?@g+595§?ash chromat ography (2:3 et hyl
acet ate/ hexanes) to yield 2.2 g (73% of the
di - sul fonyl at ed nateriaIE?ﬁnﬁm [low 15 foam
(compound 10). 57 WD 2007/101165 PCT/ US2007/ 062824
Step 2:

Prepatign of (P 2-tdiedylamino-S¢(N-we Hpilmethydsyul Hnamid Gy ygimidin-4-
onalaguhe pY(d-ptirnlidineyll-ecarbnoylosy)phewylipypapsie ngid(14)
pyrrolidine-I-carboxylate (11) [0197] Conpound 10 (2.2
g, 3.4 mmol) was dissolved in neth I (5 nm.) and THE
(5 nm). 1.OM quga\glg m) _was_aflded and the
reaction mxture was "heat ed 40C for 5 96 hours.
The reaction mixturg?wrs gciefiéd to pH 3 with 2N HCL
and extracted with acevate. The organic |ayer
was washed with brine, dfidd over Na2so4, filtered,
and concentrat ed +<&Nracuo Yo yieldd 1.68 g (86%
product as a beige Boam conpound 11. The crude
mat eri al was used wi thout purification. Step

[0203] ( SpHdwn-theptockirexof-Brafidid dhed byilogingalimbthi/Nu (e dpplace

of péirgr%l]%}ﬂ%g% lb“;?rlt?t}ﬁ OITHROBDY PARPIRETLCE 2B% B3P SRRTRS pivesdys follows:

rrolidine-I|-carboxyl ate 0198] Conpound 11 (0.20 g,
10208] S50 CORBOOR: ROAGTITH, 163 85 THaT 56 TaAd dsash 348438 (d

. Qi
20 PR ST Tp bsar P 8Ty 238 . 3.
2.00mL91 Gn4HYDI2R- MBS(taglded and the reacti on was seal ed

and heated at reflux 15 for 48 hours. The reaction

[0208) EWIW\R?%D@%I;@?H%,Q%.MD18@@,”1%%0‘1’55.@?151@88,ilqyﬁ, 136.0,

taken up In e [

acetate. The solution was washed
131.%4 123.Q0edtl 8A, a8, 43.9,138.8, Tha, dT.426.C A5y éB.2waied dri ed
over Na2SO4, filtered, and concentrated in vacuo to
[0207] eMiS:04(4EB 5ps.oduct as an orange film The residue
was purified by flash chromatography (1:1 ethyl
acet at e/ hexanes) to yield 0.11 g (51 % of conpound
12 as a transparent fil iX®@®Pledioo] Ms (mz) 615,
(MtH) +. Step
4450 trdedrdn (inesiBH A35AI0) wrlkal N CBN AR3SIHAYS MRk PFabink
onam do) - pyrim di n-4- = Fjpronectin
yl am no) - 3- (4- (pyrrolidine-I-carbonyl oxy) phenyl ) propan
oic acid (13) [0200] Formc acid (2 nL) was added to
t-butyl ester (100 ng) ahePcedurer ed at 40C over night.
The form c acid was renoved under reduced pressure to

(02031 €96 vesbripefantCopgr SROGELAynkates) victeecoptod|veithabwman fibronectin
(Gibgg/%@f%,tsc’gtr%)%?@??é;?aql(alscfaw%q)tt{ag%x?éél 0 Sl Ry Hghn 46€) The
platcs.viste theBDldatted with a solution of bovine serum albumin (BSA; 0.3%) in saline.
Jurkat™ cells (maintained in log phase 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 transfer to individual wells of the fibronectin coated
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2H), 4.59-4.44 (m 1H), 4.04-3.79 (m 1H), 3.64-3.53

(m 6H), 3.45-3.39 (t, 3H), 3.08-2.84 (m 4H),
wWQ2@4A011890 (m 4H)1.22-1.17 (t, 6H); [0202] 13ETMNR007/062824

CDC13, (8): 165.3, 155.3, 151.8, 136.1, 131.5, 123.0,

76.1, 76.0, 56.8, 30 49.9, 48.1, 43.8, 41.2, 40.2,

37.4, 26.7, 25.9. 13.3; and 58 WD 2007/ 101165
platpdiigspoovsadoned to pEaniy Spmainptespt 356, Thearglisevage then

wasf g)ecﬂﬁzc}_ 2 ?ge ?%)Iu%tlﬂn Ian(ri‘rPquostmg w(1m_ fgreestllﬁaﬂlr}ree tFI’%l)} rSeSﬁeP%enggrsr?c a ed with
the royainingadherbnt cells was quantified using a ﬂuorescence plate reader at EX

i no) - 3- (4- (pyrrolidine-I-carbonyl oxy) phenyl ) pr opan
485/§M%®d(j /] O'INO zk~l NNO O O7 NH SNIN()—|14

i 0 [0204] Fol | ow n(? the procedures of Exanple 4 and
[0208hp ICllicuigh W@qu@newp By &rst gplytipg ghe Séeftloaardwwurkat cells at

| 3
SRBELAE 8 413 BTRCHSE NS5 B RSB 98 0 on o
one &eﬂelbp(lsl.4blﬂ)day75 f88a (Isy 4 Akdpy. 7. 26-7. 23 (d, 2H),
7.01-6.98 (d, 2H), 4.84-4.81 (m 1H), 3.60-3.53 (m

[0218H) .Th3d adsdy 1@& wére i’éﬂ)aredf-’o s(iBakisgh wokiad sélstiod bl Gibco/BRL
10 2.00-1. -1.18 gt 6H); [0206]

Hunlag@lmmect@tﬁ@lt n}'3(051)5 0@?511151’13&*6*5 ay10 pgmlz, 156.3, 155. 3,
151.8, 149.1, 136.0, 131.6, 123.0, 113.4, 56.9, 43.9,
[02138. & CgaaI1359Q'EIA pl@g WAS tixm, c@ate;ﬂ@yigh, S(hjmlgyvx[e@;for@ hours at room

tem%%tg’v& (![_I?j)&gﬁ 14 C’T"R/Ia%gn%le Ffe&A LAY e&ngﬁt agt 4L§éj %i ]E;f @ggﬁé s aspirated

and blobka@Nerk HepcdBDiae BufRr, 100203 c19Gorve hburk atBHOWEDPBY dashing
3590 ElI A plates) were coated wi th human fibronectin

thref{@n@%‘dltl?slﬂzéouéeﬁ PB33016- 023) at a concentration of 10
g/ nL overnight at 4C. The 20 plates were then bl ocked
[021%3] t @ oanpoohditliletronefwdso #dampishadrhyairbparing 10 BSAjal dil@ignsioh

comls)gllmidrs] % follows. For each plate (4 compounds/plate) 600 pL. were added to 4 Bio-
Rad Titertubes in a Titertube rack. Enough compound was added to each appropriate tube
to give a 2X concentration using methods well known in the art. Using Falcon Flexiplates,
100 pL of Hepes/Saline buffer or human serum were added to rows B through G. A multi-
channel pipetter set to 180 uL. was used to with four tips spaced evenly on the pipetter.
Each set of four tubes was mixed 5 times and 180 pL of 2X compound was transferred to
the first column of each compound dilution in Row B, leaving Row A empty. 180 pL
were added to the other wells in Row A. Serial dilutions were performed down the plate
by transferring 50 pL to the next dilution and mixing 5 times, changing tips each time after

mixing. Dilutions were stopped at Row F. Row G had no compound present.

[0213] 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 to cell suspension

plate.

[0214] 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 resuspended in 20 mL PBS++. The cells were
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JurkatTM cell's (maintained in | og phase growth) were
| abel ed with calcein AM according to the
worenvafielasiurer' s i nstructi ons, and suspended atP@I/US2007/062824
concentration of 2 x 106 cells/nL in
Hepes/ Sal i ne/ BSA. The cells were then exposed to test
and contral rrfpounds for 30 mnutes at room

stained hyadding 28 Hie@ dradcain AN foir3Ominutegiat Rdu dihe welune was praeght to
U
S0 L e bR 0 4R e s B ERtRaREo 2
10° &ﬂ@mﬂhﬁHEBES/ﬁalwtmffehenhumasmmw gentle aspiration
and pipetting with fresh saline. Fluorescence

[02135 S AbEk @bs@oirdsRveré hRub@e@isihdthedoher@p hraetig. Was new
quantified using a fluorescence plate reader at

flexiphg, Ed3Y stasnqdeeetigprereadded tp Rowe B thgough b eband L&yof 2X
t

compbEh yR Addels 19 dGp IS Yo PAATE U KBS SR rbcdlax.
65 pdlayf 2X- 2I|75anﬁbﬂdy8)var|9 laddedlto RdvoH athdymixed @ tives e Fajally thelpldte

on ga 3 for a day 4 0210] The assay pl ates
Was%éﬁ“ atﬁﬁi %HQP%‘CFGIB‘?“@FW% Orf},gpgllﬁ@ & wor ki ng sol ut i on of

/ BRL  Human Fi bronectin (cat # 33016-023)

[02 lﬁlssﬂbromctlzn@d@?w wqmwmeﬁ]usmg@oféltwscs@g@atzmdﬁu gtheX

485/‘tg@/ﬁser a e&rqe@];o%% ﬁ]QOI?(%# A@g dgucr)ef bjxéﬁ%r F ggoel?trﬁlg éﬂgn ere

rmxeftC)X abd @0 |1l ﬁdn@tr@lisﬁrecdwasheaﬁhnbnainactoatad glabésaﬁlkieﬁhl\haﬁeh at
Jepes/ Saline Buffer, 100 L/well ur at rf

37 @%ﬂ%&}é@ SEyingkes Hiach platn W@é“@?l}%‘sr% hﬁ 8’ng68?13’ pipstiing 100

18k O

L G R e RTINS (BRRQITRC PANSS Sirers to aspinate

Thlsfpmbctedw wﬁaﬁpmlfophatt@l C(f45 W@Sﬂrpsn uE@Q/vmthQ filggiowith \Weo pL

f %]ﬂ dRad Tit #E n a Titertube rack.

atelrl':"’ﬁ t?:ycﬁ’rff) Pl S lﬁ’d‘ e‘é@ h appropriate tube to

S T R T,

humg}? tpﬁrﬁo Slglh if] ﬁle%gér}%% of [lulﬂan ik RENEM Ve R AARM & th'iéh"‘ﬁe

pi pétter set to 18
growth ®r agtedtytieinkitited foguh0%. |T;jns cspl@oetmﬂseim:ﬁdsyd hcremheere all found to

[ te E urtbes smxe 5 tines
el Cretl esahend dolpsh i e RGeS PP BS e 1

col utm of each conpound d| [ution in Row B, | eaving Row

A enpty. 180 L were addethrhgletBre other wells in Row

A. Serial dilutions were perfornmed down the pl ate by
transferring 50 L to the next dilution and mxing 5
In vftr %%8?% Ftoir&et@a@ﬁlqg Rinding @.Caqﬁlgpfﬁéjompounds to a4pl

| utions were stppped at Row F. Row G had no conpound

[021|§} ed@gtgrowth J[uelgli 3] cells 2rgyvashed snd rgsyrpendedHoprgnakdninal

plasBchBI?tﬁm(ﬁ{g @?/WLS&{ t éT‘IS/@fanaﬂr&gr h@&d& alV3Sgibf %hrern (f11995)

positive ton was set e in réagent
270(t48) 28Id0y.0 cell suspension plate.

[0219] The Jurkat™ cells were diluted two-fold into cither normal plasma samples
containing known candidate compound amounts in various concentrations ranging from
66 uM to 0.01 uM, using a standard 12 point serial dilution for a standard curve, or into
plasma samples obtained from the peripheral blood of candidate compound-treated

animals.
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[0214] The cell staining was acconplished by first
harvesting the | og-phase JurkatTM cells by
weemwrnifiegati on in 50 nL tubes (1100 rpm for 5PCT/US2007/062824
m nutes). The cells were 30 resuspended in 50 nL
PBS++ spun, and resuspended in 20 nL PBS++. The cells
re. 60 WD 2007/101165 PCT/US2007/ 062824 stai ned by
[022£hd |Cﬁ>gs g1 then incgbaied for AQmpigptes et iepRUEBECgturgmasirptwice with
t> /
phm%ﬁ%% Fﬁﬂﬁg?gscgﬁﬁ$e Hbg@%ﬁﬂﬂﬁggﬁggéﬁé%%h é@ﬁi&&BOf
calcxim dlﬂﬁndxedﬂd&haigneslnml-dﬂiﬁﬁﬁfes(a&saﬂ encldivind)eo removeumbous@i 2/
0215] The conpounds were incubated using the
Iomﬁng procedure. In a new 5 flexiplate, 65 L of
ned cells were added to Rows B through H Then 65
[GZZE] ofThQXellﬁ:WﬁFﬁé%ﬁm@Pﬂéqdéo @amrxtbm@ﬁ@magﬁa%mqt &{a")2 sig-mouse

| h
1eG Qo B UL, FEh BLERhBEEF nBrocd 1 doyflon-specific
crosg-ramesvityFhbyned- EIMudeE)npillﬂt 8% seasn froouthateithahtpdcemreing studied, at
eratu r 30 mputes. [0216] Fibronectin

I: 20§&H tﬁggl tg%é%l?ﬁaéé‘ é@ﬁ? RIRfGYor escent pl ate reader

at EX 10 485/ EM 530 after the follow ng work E
[0223} o &slitivere wpshed twige wattasey, mediemead resujpanded i thegamayk They

{

wer p g? }Igaq%é’eg\ﬁahg% %}gl?d(;%(fl a{l&%gm;é&% %{ﬁ%g{?ki Q%l‘? g@‘f (%1%@@’ )%.anYSIS as
deschbedhinpY edrechasalwasBietl,Cheay 19951 B0 28M0gent |y pi petti ng

100 L of RT PBS++ down the sides of the wells and

[022Byr rIlhB dataReasphat @a&&tddﬁﬂu@%@cén@e 81BLS @ds8; e.g.TH Hnormal dose-
procedure was repeated for a total of 3 washes. Each

respowesic| fashian. fThel dege fivel thaygesultis therupger platsay agthpgurve represent
the lgbﬁqéaﬁéedgcgto l?f?cagﬂl?ne Oy anb 0l - [0217] An 1 G50
va ca cula 0

ue was i Cac conpound both in the

anti

02330 § & i o P ad M TR LA D s h Ot PR SR Yertain

comP@itk lbf Bfis M&EhtIOnt WhdnStedtbdlindthiseds%hoR % 1n_ﬁﬁﬁt1@196mﬂl détegrin
di scl osed herein were all found to have an | C50

at an) Bgg of fesp then2ONMambn t est ed according to the
fibronectin assay. 20 Exanple B In vitro Saturation
Assay For Determ ning Eﬂﬁ%y#ﬁﬂ Candi dat e Conpounds
to W401 [0218] Log-growt rkat TM cel | s were washed
and resuspended in normal aninmal plasnma containing 20
g/ m_ Tefvityd Assay/ Forddeteothing Bodling kf Cempainds . VBAe4 .
Chem, (1995) 270(48):28740). 25 [0219] The Jurkat TM

[0225¢| 1As imevteo dSiSHjLIWQSiu$Qd(19 fagdesh hindiog ef ta‘neﬁdanmcrmwoupﬂa@rmﬁl

integi Y o gne e R RIS RSN asFaRg] Rl S IR i AEPe Ris in

blold\élcaﬂ%hrﬁﬂle@b§€&%ﬁﬁ&1alassﬁ9§ to S@pRlitith Addhys ?anli@rass%y is
standard curve, or into ~plasnma sanples obtained from

sensitive tp & iophlieahs lomowsdibent taMdi dat e compound-t r eat ed

[0226] The activity of a4f; integrin was measured by the interaction of soluble VCAM-1
with Jurkat™ cells (e.g., American Type Culture Collection Nos. TIB 152, TIB 153, and
CRL 8163), a human T-cell line which expresses high levels of a4f; integrin. VCAM-1
interacts with the cell surface in an a4f; integrin-dependent fashion (Yednock, et al. J.

Biol. Chem., 1995, 270:28740).

[0227] Recombinant soluble VCAM-1 was expressed as a chimeric fusion protein

62



10

15

20

25

animals. 61 WO 2007/101165 PCT/ US2007/ 062824 [0220]
Cells were then incubated for 30 mnutes at room
W@ eoopaorsir e, washed twice with phosphat e- buf PEF/E82007/062824
saline ("PBS') containing 2% fetal bovine serumand 1
rﬂw each of calciumchloride and magnesi um chl ori de
(assay nediu to renove unbound 15/7 antibody. 5
contft]@ ﬁie THENEE r@@llW@f dompiap ogygég\éd qrpthe N-terminus and the human

IgG@f}%ﬁ Chath %61‘15 it P &9 fd @%@E}n’ﬁ%a*?h% ?sfcgﬁ[l\él %HRH)%%roﬂe&C%vas

nmunot ec ook
madadﬁd)pllneﬁlecfwthalrt)annardesuﬁmdfhchecmdeSupreact ivity by
co-incubation with 5% serum fromthe ani nal species
[0228Bi Dgrket UYdieRBgwertgrodn 20RPRI 640 cuipaéBehtédwith @ 0%afelal Bbvine
4C for. 30 mnutes. [0222] Cells were washed twice with
serugls BEfCIHEY SUPRIAMYCIR a8 ¢ sdaraiag a Aescrbedk by edngekysupi
were thepn anal yzed with a standard fluorescence
[0229¢ t iJuléitabg‘ cels We@onctérate@ VARCES M h G kil ape/mle Y7 enigkbdy for
i.n Yednock 287
30 migs SO e Mk FhuaipEltipaanct iting BEBRRL s ks
monuelbﬁmnd@@cﬁ] th&t r@cognizes an BEHVIRI/I @océ@mmﬁ)rﬁﬁﬁbm 66y
The dose levels that result in the up glatea

integrifeandp ¢ thepotessistintorthis cp@ﬁ@ém@tl%té@r@ yﬁt@ ibigtng; the Yeam1
mBﬁ{n]tfeéﬁﬁ erhdid nY'eHnockV& al? lr% engtllgo%ﬂrm-[ (e}o Kd?eslufj/f’ %%t ody

epen ent invitrd assa cate

haveclaseh rdp ardclchmnmdﬁvssﬁgatthnsﬂu@ee ot al 01’9964113 BibleShed. 2T1:11067)
this assay showed inhibition of a4(31 integrin at an

and mey eé$a*@§%“@ﬁ%ﬁ 20 g/nL. Exanple CIn vitro Assay
For Determ ning Bi nding of Conpounds to VLA-4 20
[0230p2 £55]1s mgrq thewy incpbated Bw Oviguigs arope tampeigirg vifdlicapdidate

com AR R EBETRARNRL, BRURL R PHERY B0 SOTROMR R ppnyard 5-
pomk &t@ll dilution. b QLnglufb&] reScﬁﬁblhaﬁ YAMD hfigyidn Erodin aas s added

compet i assays). This assay is sensitive

to JLtr]éatl Ccoel s dreyt 53 |f<afv§0a1§m%él9plqe N ec?@glzet]a Tﬁ@ra
activity of a4(31 i ntegrin was neasuredju¥

[0231ht &rcHe wieemther waghedhve tipmanni respspapiiedhin R@mmt@bgqaé F(ab')

el o AR U A 299 0 T 2

dark@?d@ 13Ossiasteki s |v@w‘@bvasl&ﬁ t@ﬁ@lmi:i lahﬁgzedrwlth/w%diard fluorescence
interacts with the cel|l surface in _an

activafdesgtlispr %rép%%nlanfaé@maéﬁewévs% HbT(edIt%kaaﬁt il PUPra; of |
Chem, 1995, 270:28740). [0227] Reconbi nant sol ubl e
[0230tAomnRaBdsehayimesand saef lassdhamiiaue 13 ud] prssess binsiing afpity to

(14[31.

[0233] When tested in this assay, the compounds prepared in the above examples has or
is expected to have an ICso of 15 uM or less (or is expected to be active in vivo). A certain

compound of this assay had an ICsg of less than 5 puM.
Example D

Cassette Dosing and Serum Analysis for determination of Bioavailability

[0234] The oral bioavailability was screened by dosing rats with a cassette, i.c. mixture

of 6 compounds per dosing solution. The cassette includes 5 test articles and a standard
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WO 2007/ 101165 PCT/ US2007/ 062824 contai ning the seven
extracel lul ar domains of VCAM1 on the N-term nus and

wo b@7horreh | gGL heavy chai n constant regi on oOPCT/Kg82007/062824
C-termnus. The VCAM1 fusion protein was nmade and
purified by the nmanner described by Yednock, supra.

[ 0228 urkat TM cells were grown in RPM 1640
comg%@ ptahdesctoh 19 gog/ket Bac neend/testafiglgwas converted to the
[ ri
sodi 8 St B P O Jn D LBV 06 A2 AR B EeRtene
was Wdphredl. by mididgndGlialavodurbegd firdacli 61 the aixt dohaidyis.f The ca3fette dosing

ol A I i GIPH Ve SNt Gl PRAPTBEAg ohon as

prephf@lthd @80 Z e @0dPsild iV R bV BRBH: AGEMR Gfperature.

conformation of a4('31i i1ntegrin and | ocks the nolecul e
02350 SRS, SO A BRIV L Al VRN AL o

werddued o thiesr&inmRaay wiro qulentibddfoant ledo dye dd}&mﬂ Hadebntlnuous
pre y oth I nvest i ators (Luque, I, 1996
aceels togfp %ﬂ? ‘E!Héfﬁ{ Gn th eﬁé@h@ org e W&ynﬁga%@e%f thgicashitis, the rats
“@Kgggggﬁnhgé§g%ﬂggi & ivere then incubated for 30 mnutes
roomtenperature with candi date conpounds, in
ri [ 0
0230 S OB e AR i BRI R s 28 o P obhe solurion
was Sdlhubfltared embllybo Radht rat/C”PkM dosfrigsiobum (omerkE) wad titnk evere
H% ed to Ju glcells and incubated for 30 m nutes
reco @g@rﬁq@@ aftgr dosigginr 5. [0231] Cells were then
t wo t|nEs and resuspended in PE—}&;;ugated goat_
[023ﬂl a@h)czd sagiplgs-warasellacird e g indprpE B! thagetipwigime points: 4
e
n)rin 1 %Ellt }mgr%%eal?ng phgrc‘l.%bo%&ﬂcoglgfﬁoql ratéa ﬁzg%egaglgftggﬁe%d Vvv%lﬁthOz
gas ﬁltslhamdw gbchhdso et encE-h@l sampley ateetleatiebied sthe tas were
anal ysi s, as escrjbed in Yednock, et a
euth%‘ﬂﬁ?da“a F@zzmh W?f’aw ¢fgvisl didsertion. | ess t han
about 15 M possess blndlng affinity to a40l1. [0233
[0238h e Bleacs gl sivarpikeptas Separinized reisrpiiueidsbasragderegampicnt

ternﬂe?eﬁ&l%ttgy@r eSS e?rsarg'? dodsed.! ?logﬁ%gr%éfeg &%Yr?fuggq QWO

S expec |ve in
rpm AorCEmiriitdd) aﬁcﬁpl@m @:ﬂﬂemeﬁehbmoaaszﬁm d&areld ana 12050 fm%zer until
| ess than 5 | e D Cassette Dosing and Ser

analyged) f%‘ii%lgfl?ﬁelsd é?l@g ﬁﬁ"‘i’%ﬁt inghe Rpsneg ws%an@%?d e tk{ecfgkmmg
pﬂmlgﬁﬁﬁQ@kCQMQQN@%&EQHthy was screened by dosing rats

a cassette . mxture of 6 conpounds per

102380380 7 Bhihl 8 e SRS 1 B! bR PeRbOS ok Fine

in or@ieml 00l mi of iy teét plhal, 18®akeofahethdholtfb KgwedBe Portexing for 10-20
onpound/test article was converted to the
seconds 150 pL of 0.05 ng/uL of an Internal Standard in acetomtrlle were added and

vortexed for 30 seconds.

[0240] 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 methanol and vortexing
for 10-20 seconds. 150 pL of 0.05 ng/uL of an Internal Standard in acetonitrile were
added and vortexed for 30 seconds. The samples were spiked with 0-200 ng (10

concentrations) of the compound of interest in 50% methanol to obtain a standard curve
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sodiumsalt with equinolar 1 N NaCH and di ssolved in
water at 2 ng/nL. The cassette was prepared by m xing
weowaliomed unes of each of the six solutions. TPEI/US2007/062824
cassette dosing solution was m xed well and then the
pH was adjusted to 7.5-9. The dosing solution was 5
ared the day before the study and is stirred
rangavéséu ngnL e 2r0<9§ metrakp Againythe Sal[ﬂelzssyowﬁqeé fagpilasggends.
Dawl ey (S%) rats from Charles R ver Laboratories, 6-8
[0241k e Rdie shraiples wercethers epini far 2038 nybuterst. 3, ¢ Hviaree Eppendorf

rnicrggu %%Irggﬁ C())E} ér %fra]stélpler%?t%}lt S %?m%a Ye N Qn% ai%etg g@ pu gé{g. The

orgaﬁféfﬁbmeﬁt wad them eefpotdiel ¢l siel staﬁlpléshﬁie 881 (SndaveN et 40T £80-60
for approximately 16 h. 10 [0236] Four SD rats were

min {ZymgHddrdeyateh cassette. A single dose of the dosing
solution was admnistered orally to each rat. The

[0248b s iThg resadugrreas(tBemdissodyedan d 09608 Lipelile phasor ded and

o BT Lt FEAT P PISRES A b net P Ll K30 PRTORG wivie

quadurptie BRENSpRctrdmetds (SNOT4aMGY) L2 rRin-1 1A CBealteﬁiOﬂaﬂbLs@ﬁlpl& and
bl ood collection, rats were anesthetized with

Shirgagzu AP AHTURPL OAcy i siétowasdonarvy g PE ssiex Ay (\sbﬂrb@réisdata
snalYE B Qe Bk eiE R PR AP s g -s0

samjk @ohinsawi iafcivdoatkeivetsa phﬁ[@ﬂmeﬂn@l&ybemlbbmsal & tolumn
t ubes under subanbient t rature (4C) befor J
(Keygfner g@é@a S BMoBYY: é%%%&ﬁég%\l\)e%n%moml? nbasg 0?%6/ :OH,
0.19F RITAL 5002 I, OHL 851), TP, PHASIR (SRTPLGBOUE i AR0Y §o8/ e of
stored in a - freezer until 20 analyzed f drug
about 808 ./ mibuteg. Ievels in the plasm were analyzed usi ng
the following protocol for direct plasm
[024}31 edihpiArad Uader th@eaﬁﬂe (AR iaswialcnl apd dassivg: tha hpbaeSrapezmdal rule
epared in a nm. 96-wel | Iate by addi ng

fronbfr 8é9 therlag piasalfa Gpﬁfeenttrégtm Eﬂﬂa&l% Mgy (peeolflarr?@e)ﬂlaﬁ%l?fasw
Pham'cbﬁ o\rgaﬁ%ey Raséhler f?g EGONES, 5thadd, ku?
St an ile were

0. 05 ng L of nt er na |n acefonitr

added and 0-MQr f S
st andar d Jﬁ?ve égﬁgﬁgs Fﬁgb Fﬁrgé [&Rﬁé@i@ﬂﬂL
[02496 - Wethe dabadfahe byssacbddodihg parddi@h damplebGd4)8 aid CORpoA
nouse pl asma, followed by 150 L of nethanal and
extr%ﬁctué%zfldﬁ@mgftb?%zas %E‘élﬁ@é fr0115b 0tet =d2d5 ng/L of an
Internal Standard in acetonitrile were added and

[0245br tFagledf the compowrdsam dzampise | Saahove svhge estod g Kuslasapy h

L

mg/I6Addd® 2007/ 101165 PCT/ US2007/ 062824 range of 0.5
ng/mL. to 2,000 ng/nL. Again, the sanple is vortexed
for 30 seconds. [0241] The sanmples were then spun for
20-30 ninutes at 3,000 ristAmNedn Eppendorf

Asthma Models (E1)

[0246] Inflammatory conditions mediated by a4f; integrin include, for example,
cosinophil influx, airway hyper-responsiveness and occlusion that occurs with chronic
asthma. The following describes animal models of asthma that are used to study the in

vivo effects of the compounds of this invention for use in treating asthma.
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m cr of uge before 80-90% of supernatant is transferred
into a clean 96-well plate. The organic sol vent was
w0 b@n/1emepor at ed until the sanples are dry (UunBEF/USR0H062824

40C / 30-60 5 mn. (ZymarkTurbovap)). [0242] The

resi due was then dissolved in 200-600 L nobile phase

(50% CH3OH 0.1 %9FA). LCMS/MS was then run using a

PE- Sci ex API-3000 t RapAsthma Nindehdi® nass spect romet er

4%SN0749707) Per ki n- El mer, Seri es200aut o- sanPIer and
[0243hi Felowingohe piospduracdnseraiadibyrChapsagosiel winh). Brsis rx Care

( y

MedTRE 08 o) IR PR ERSAR T st 1554, s
(199Amauloﬁsdif V(/Mc]iafb)lnco%p&a&ﬁﬂyre&mbmbheirleﬁﬁrevyas injected

onto a reverse phase ThernoHypersil DASH 18 col um
[0248]<emtawmaua(©AX1@g )15nﬁ3;ed3\lb¢th 8B4304Rh ?@rb)(ldé wﬁlgamL) and

nobi | e phase of 25% CH3COH, 1% TFA- 100% %
injectedr(i.pDHE Brewie Nesw eastetbdty & mmplé%ofa%atogﬁtbw waln @dJ grant,
are r%eod%d %0%/7@n8 Lﬂl:?)élu iloge%ﬂtlzgw ?rhlﬁ‘fafsaary %gﬁrﬁm&}f fh plastic

tubekb ﬁﬁbe)msetbd@rmhh&tes)ftbam&ﬂﬁoltdf (DAI 610 mgtk g ires Adse-only exposure
concentration sanpling tine tx H%ndbook of Basic
&

systqsha ARHBYR FISSRE Ced\ﬂ& hogaﬂ teAWltmegf@h ital{d>&medes ypp. The

lung??ﬁe:_lﬁa_get ngb f?%ch%;?t %r&?h‘% % ahﬁ%ot? 4&%%40'{: gi'gfg@%) é(ﬁ‘)l on (HBSS

x 10c 3G ed;tEDBAI00 gnmat(mmgnHE@Em s 25mI4 ma@ieanpdo 11 with H,0);

0S 0 extraya ar do t he s .cal cul e
recof iafhepifoirg ooy A s toral HED! teloy e Mo padinigdt daerL by
additifn ERAIBRL €S 1dion. aBAY @al%@@cd&%de(éygrﬁeg ﬁh&oc%ﬁ%%ﬁnter F-500,

provi ded for an AUC | east 57 ggh/

TOAdtedidal Eledtrénies @ik Jﬁpiﬁt) raad pmpars pregmade bm@hk@g deweered fluid (to

ey 4 SR LY TR 5SSt Fiidust P ol A BIRERE Y Cytospin,

Sha@éﬁ@'l@) Sne$d 46 Rftidrict Nt adXsingl o 6Btion of fast green in rnethanol 2
o \és)er-responsweness and occlusion that occurs wt
mg/1g

EmiScsccensis lipea stairied vith qosini (g5 eReords) l9ad thasrimg(s w@lszs(lef-
f
Qul&{, B Mdt ﬂ% Fb‘rfﬁ%lffgreﬁﬁéﬂggosﬁ&%hhg ne}ﬂrgg% @rlfélg%hﬁ%ages

e COﬂpOUﬂ I'S I nventl on use
and Baiphoayte€ 3 W 20600 8kIRb siREl/ SO TId062824 mi&ekcopy under oil

. Asth Model (E2) [0247]. Fol |l ow ng the edur es
1mma@wn$bl&8) b OBAAHIE %ﬂ%% mé(fﬂntwnw%e f@é@ﬁaw nte 2 0c33p e
carbggﬂneth%\?gﬂu‘}ose%r%é %I(\z‘é%:%%%% %@%QPASS iaéig%n%gegtcﬁﬁ%y thrats

whicmia«:libeam genisiized frothatBerghry, avelbemen d@npountewhickmhibigtdy .
allergen-induced leucocyte accumulation in the airways of actively sensitized Brown

Norway rats are considered to be active in this model.

Mouse Asthma Model (E3)

[0249] Compounds are also evaluated in a mouse model of acute pulmonary
inflammation following the procedures described by, Kung, ez al., Am J. Respir. Cell Mol.
Biol., 13:360-365, (1995) and Schneider, et al., (1999). Am J. Respir. Cell Mol. Biol.
20:448-457, (1999), which are each incorporated by reference in their entirety. Female
Black/6 mice (8-12 weeks of age) are sensitized on day 1 by an intraperitoneal injection of

0.2 mL ova/alum mixture containing 20 pg of ova (Grade 4, Sigma) and 2 mg inject Alum
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5 [0248] Oval bumn (OA; 10 g/nL) is mxed with

al um num hydroxide (10 ng/nL) and injected (i.p.) in
w@e@rAnoMNeF way rats on day 0. Injections of OA PCDYRI00B062824

wi th adjuvant, are repeated on days 7 and 14. On day

21, sensitized animals are restrained in plastic

tubes and exposed (60 m nutes) to an aerosol of OA (10

(Picieg). ghogster ] %@@ ippdrpingsired on day &@é\ﬂ@ﬁﬁremaHﬁ}%id@péiays 28

and §@§th efo%gh{e%l HPH&? 8£ Blost sﬂn%?fﬁ%@trﬁg 0 bde £i2R0 amFed and
I'ings are lavaged Vvia a trac

bronchmulaalamgmgmﬂoled (3auby &c cdllgrkdd @f dalylaaﬁk 48 hewmk pbstdirst

HBSS x 1 100 ; TA ; P 1M
chalizgeey Eosiapn ﬂaﬁr%la&tlfie ﬁ]ﬁé}ééw G v meihed G angugds of
this RRGAESFh £8 @orhﬁ?at&?ﬁ@d a U@%‘E‘ﬁb&f yrh EEAVETuSte hh§bd, Tween 80

adj usted to by addition of 'Hank's sol ution.
susptien am?eddrmnateeect@aﬂy edm{c8yeridxhar aco sesitized tmtherallergen,

- 500 TOA troni cs apan
ovallH ComPaupdaat g i (NG B L PP G U pgion i the
airwBPPe et 0B 8énsitlR8 (GFBILY Mide AOELMRIdREI tb BY adiiveainithiddlodel.
(100 1) into a centrifuge (Cytospin, Shandon, U K.).
Snears are air dried, fixed using a solution of f ast
green in methanol @i_leelhéﬁ'ihmamdeb(%conds and st ai ned

wWth eosin G (5 seconds) and thiazine (5 seconds

[0250bi fThis napdad kmpRYys Wireprpeiluray desgritied byrAdwrhang ct al., J.Clin, Invest,
I
o3 ALK RRIA TR ABRRL OB B FUERRRH B IS OBARASE 01

(199079; wttesf wyich bghhcotpeudbypyfetsndein il ea@retyrrecsrﬁp@mdé ®f this
00). Conpounds of this invention can be fornul ated
mvenmrbarﬁ cpalgeted é&%@%ﬁ%{s i5aliag poys eolgHen) oriizee A wen 80,

S‘VSU&B&Q% 93(1' S E%&%Fcﬁ%ﬁﬁﬁkﬂréﬁoﬂ Eﬁée r¥é‘%\4§1‘8 had

been ergen, oval ounds
hypaanshve hAb¢ars duuralahﬂgegle (iompduumdsdwlhlelm dmrgase the early antlgen-

indogF AR Ryt o B P B P VB BPRYet iRl
proté‘@i’g’@ |effe&5hgh'f%‘tsa%t1§§{ hRcddel re§ﬂ%%%es[aga ﬁ%agﬂyp&%%nﬁr\f@ness

al so eval uated in a nouse nod acute pulnonary
(“AKIRY), arereansidercdl ¢d bowdtivg mﬁeslpmd»@edur es described by,
Kung, et at., AmJ. Respir. Cell Ml. Biol.,
[0251B: 28R+ 6Sheep YEOE) aranhlo e tinddvd kip, boét caaty. and (140 B8)nchAm

J. Respj . Bi.ol 20: 448- 4 999),. whi
respisgs BheIFg g@?%ﬁ&?@&nﬂge@ i SPhBTI (e Y Wse?ffine
candi@MBLEMAANEL. a%‘[l@wfﬂ EpicA-ahstMRRKST RE nAAEYasRIRs with 2%

sensitized on day 1 y an intraperitoneal injection of

hdoa:}u@, abakbom/ Gthetarns advanecddbrough nheigos2il igtoothe doweer (earpixagus

The SRR onzRaR VB S T BEehos et BeC her ot

withadfdxb1s i@ eI Broadostdpe M L&iid@s. e chal | enged on days 28
and 29 with aerosolized 1%ova (in 0.9% saline) for 20

[0253) N lP‘le%%al s%@refﬁ @stl%htt&?a&'cél%ﬂlgatﬁ %brﬁ’ﬁa%‘ Efv@Y oA absdiavge

sanples (3 nL) are collected on day 30, 48 hours post
fornfulatein betival dre gegyerat&bsiimpp Hlspcssahkegn@fum nilfuiliedr thyt @provided an
aerosFoAl‘%vSf{hFall r-IrlgSSSr'I:lea(;,iinl chocrirﬁltam?c dlal’Icl%t M okflg(i um as determined with an
Andersen cascade impactor. The nebulizer is connected to a dosimeter system consisting
of a solenoid valve and a source of compressed air (20 psi). The output of the nebulizer is
directed into a plastic T-piece, one end of which is connected to the inspiratory port of a

piston respirator. The solenoid valve is activated for 1 second at the beginning of the
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5 this invention are fornulated into a 0.5%

car boxynet hyl cel | ul ose and 2% Tween 80 suspensi on and
wa@eawrndgsered orally to mce which had been sePGI/UB200062824

to the allergen, oval bum n. Conpounds which inhibited

al I ergen-induced | eucocyte accunulation in the

ai rways of actively sensitized C57BL/6 mce are

InspyE#ALy @@k‘e@f th%r%@lr%telt i yaosaqls prgidslingrad pt V§W§é90 B+ Hiegp rate of

20 bgéeaggm%@ A% ﬁ%lrhm@%&g %ol%m c%f d@@d EH PEGAK €s
776787, (1994) and Abr ah

sl SRS %@né@&ﬁe?s&%"‘ﬁ@bﬁ)wh%eﬁf" N T

carb@é'lﬁ‘)l isneatedakestdiy o eftedRRCE 9D4n). tmﬁhéhlﬁﬂﬁd)p’sﬁs)are taken prior to
npounds of this_ invention are eval uated

and fq%kowa%ﬁhs ditiptaqy ofifecatinend ud 24 Spumsiadan antigen phq@%erv@@ﬁchlal
blopggs are%r?%?rﬁ@d Qc%éy séﬁ%y%&mh%%ﬁ YL 1and aer osol

mni'stration 5 hypersensitive to
IS suum.ant i . unds whi ch decr.ease the
10248 " B PO eSﬁOH%ﬁ*@za’%@%ﬁWFwPhﬁs CELNSERY b s
accokdifig kcﬂABraBb]@S(@Sm) [ RlYa FREREIRS DF aghc@ent RANECaA be calculated.
protective effect against antigen-induced | ate

responses and airway hyper-responsiveness ("AHR"),
are consi dered to be AfEpso}formulatipn npdel . [ 0251]
Al'l ergi c_sheep which are shown to devel op both early

[0255hd A wl@tlcnqufr?empaunct@ 0r5¢s prshiga diqapbanateaiadiae (EEhnt &

con R R B s LRk e

ovv| ng t
of the nasal passages with 2% |idocaine, a balloon
AaPitepheatiansofalyznSetumBioaxdionatee’ SwbieStock Sdlatioinel 00.0 mL
| ower esophagus. The animals are then incubated with
Ingtédientendot r ache@rahie00hmbugh t hEinal 06hcend&ition!
$d¥idn Bi@xbdHak 11 Deroapt1 ¢ bronchoscopsyas a gul de.

Preural pre I I mat ed r to
Abtratam \1994) —Aet g?u ii(?oaglz{L forr (glg'i%glll%ug?uvv) are<
ge erated using a di sposabl e nmedical nebulizer that

HGeY°an aerosol with a mass nedi an aer odynami c
d' anet eny gqfo, 5'5% s%dmn@&cgﬁioﬁé@lﬁt@% 100tAL 3BIunBseAARN
cascade i npac The nebulizer is connected to a
do§| met érddgpptosnnaiolryéﬁw inhgpaling aral wolceteaindil dabolecdand a

rce

ool T S s R THR SR it P R o P O (he

end of whj ch i S connect to the inspirat ort of a
pi ston reSpikrgpyatiop 3§gﬂ‘35/6‘i‘1d “ldslgﬂ@tlp ated for

&b

29

(=]

20

1l—second-—at the bggl pping-of the R7 WO 2007/101165
Admnerediont;) 062824 ﬁr@m TH. Qmchcl o| Eimaj Gencentration
rle€pinpauns . Aer osoll .30 del i ver ed aft 304 ngfmB00 ni and
al 0.8veSw@fium20 br eaf las vd m0OenlL A 0. 5% g.odd U00%

bi BREARRAL 2 Ss@hUt i on only is used as| a control. [0253]
Tlosasie §sisitibs onchi all responsi veness, cunul ative
COTCENt T at T ON-TESPUNSE CUTVES t 0 carpachol—15

genera at ed accordi ng to Abraham (1994).
%‘% are taken prior to

bi OpSI

Br onchi al

1. Add 0.300 g of the compound into a 10.0 mL volumetric flask.

2. Add approximately 9.7 mL of 0.5% sodium bicarbonate / saline stock
solution.
3. Sonicate until the compound is completely dissolved.
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5 and followng the initiation of treatnment and 24

hours after antigen chall enge. Bronchial biopsies are
wW@e@ioormesl accordi ng to Abraham (1994). [ 0254]PE¥URI007/062824

vitro adhesi on study of alveolar macrophages can al so

be perfornmed according to Abraham (1994), and a

percent age of adherent cells can be cal cul at ed.

Aefosol FdripdP&mbavith)-pBaedunpbisebanate hsadme stogk selgHomand

0. 5% R4l i carbonate/saline (wv) at a
conce%ﬁgltkgmo}g of 30.0 ng/nL is prepared using the

follow ng procedure: A [Preparation of 0.5% Sodi um
Bi carbonate / Saline St olgyka'%%alleaﬁi on: 100.0 nL
I ngredient Gam/100.0 nL Final Concentration Sodium
Bi car bonat e 0. 5AdjuantddhdedeAghetis idR26G0. 0 nl g.s. ad
100% Procedure: 15 1. Add 0.5g sodi um bi carbonat e
[0256ht A\ djuvk@Dindlicedadrihnies ('l ACIA') &sd. anirdal retit] agilax ithheadted yof
90.0,nmL | ine and soni.cate until dissolved. 3. QS
rheup@w%@ rteyi (R b vhif fandieqd ?MﬂJFﬁg}gd\({gfwzfﬁw@sis in the Basc of
the (21 BPRERKIER. BkeilnqomBA TS d%?éTR)‘HH%g ihRcfBofManimals develop a
Ingredient Gam/ 10.0 nL FH nal Concentration
seve@n ppouesdive .aBbotig 30. 0 ng/ nL 0. 5% Sodi um g.s. ad 10.0
m. g.s ad 100% Bicarbonate / Saline Stock Solution
[02520 BFenc@t iy @mpbundtte Gs@AGogthefr abhiy aodtiee tind pant Svelling and
1$.O nmL volunetric. flask., 2. Add approxinmately 9 7. .
bongfanppesgs Biadiaw piiadused edams Haak Jokauagiig the mhibition
of hidd pe@ el elliile £OG_SOMPeY gﬁa§e§ EQAMG BN have been defined:
di $sol'ved. © 68 W5 2007/ 101165 PCT7 U52007/ 062824 4.
(1) thy Srimbxy dbd.s@camidanyi infec@d H9ndsimai, wml K2)dhe bonaday inmglciadéind

stock sol ution.an m X t horoughl y. amle. FE .
pow a0 arger et ke R e DOV i o 0P8 A inpa
inﬂa'trlﬂﬂéifo?qﬁ e i?j detedpaly. AefudtidrSofaRe ARtMBbe BPRAehmdsebHlis 4
e study o
indication of imr)I/lunosuppressive activity. Cf. Chang, Arth. Rheum., 20, 1135-1141

(1977).

[0258] Using an animal model of RA, such as AIA, enables one to study the cellular
events involved in the early stages of the discase. CD44 expression on macrophages and
lymphocytes is up regulated during the early development of adjuvant arthritis, whereas
LFA 1 expression is up regulated later in the development of the disecase. Understanding
the interactions between adhesion molecules and endothelium at the earliest stages of

adjuvant arthritis could lead to significant advances in the methods used in the treatment
of RA.

Example G

Collagen Induced Arthritis in Rats

[0259] Purpose: To determine the efficacy of a representative compound of the
invention (“Compound A”’) administered by po bid dosing (Days (-1) —20) for inhibition
of the inflammation, cartilage destruction and bone resorption that occurs in developing

type II collagen arthritis in rats.
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rheumatoid arthritis ("RA"), which is induced by
injecting M tuberculosis in the base of the tail of
wWaew730ries s. Between 10 and 15 days fol | owi ng PCT/US2007/062824
i njection, animls develop a severe, progressive
arthritis. [0257] Generally, conmpounds are tested for

their ability to alter hind paw swelling and 10 bone, .
[02645 redmalss éﬂ%ﬁﬁl@leﬂr% By G%ﬁp)ﬂvmg}%gjl &R oA afriyad (inject
[ t
50 wifh R b L0 Spdiet i 400 1038 12180 BRURPUEID), T8 animals
(10/eep f@ieaﬁﬂhnest 4/g1(oﬁ]) fdrhmrrpall aoatryl) Andisse4-Srudac, ywdro patineted for

o e b BoEoak Sl BhEES B Buh st via
fromthe |nduct|on of inflammation in the injected

[0263 hwMaterials: Agants Pr drgs imyehaele.t Tpe Ib¢oljagen, £W| oRcemgplete

0 uppressive activity. Cf.

adjught Iﬁgth&\?%%aﬁw@ﬂr% EOW% 1141 (1977). [0258]

Usi ng an ani mal nodel of RA, such as Al A enabl es one

to study the cell ul aGenaakbstwlyiDasignved in the early

stages of the disease. CD44 expression on macrophages
[0262hd Ddsingphaayitiesdion dap miegul.at ed during the early

devel opnent of adjuvant arthritis, whereas 20 LFA 1
[0268K PIThS StEHindtsd fimaRgidratesitlcibel with idoflarsie uad gReR Rbllfkn
~_the disease. Understandin the interactions between
injectigne PO Omaéédh@swarﬁeﬂnéﬁg@t ZRé rgaimieitthe preoad peliagsn injection.

r
Coll%e%qg?s Iﬁga% r@(ﬁ)&b%ﬁ%&g% 41%%)?%%]1 %%pﬁ%%gl dugfé‘gl & ic ?]01d Equal
Voluhree af pahigen afid RAundEx almohtpléﬁe 2&uColt) age reniullmﬂﬁlﬂbbb hand mixing
To determ ne

e LB G2 T0h, PPOSS T 0t ELL A a0
uL d(f'%l‘{e)ellgbét&% e&c@ﬁ@?{gﬂég éﬁ)’r 33GiTk Bh $h@r ed by po bid dosing

(-1) -20) Ibition of the inflammation,
t ' 0
026?1]’: g:'ev ?rgnlﬁdcﬁsh Htﬂgl @9&??@&%?‘%@ re]urlcg ?et Ethk € Jlalnlttp@gre Yol Bday 9.
(hl&%k2002[&Q&mﬁﬁmmﬁméUGﬁﬁ&ﬂ/062824 [0260] Ani mal s: 54
Female Lewis rats (Harlan), weighing 125-150 g on
[0263] I IRG&) wert v @& on2@yW-) I, €0 10ageD, IN14€5,1807,18,19, and 20 of
responders on days 10, 11, 12 for 6 groups of 10) The
the stydyraadeal ueemr/l@swaleﬁks of anlelpy takensevary deyobqginng P dsmd. Final

bod;%@l hR! ere lE‘a%‘éﬁ %ﬁ ddy 3 AR fin g%cfdf\%gl%ﬂﬁéa%gre tht afﬂm?als were

ose
anes(hmk&gfoblt@‘mn&ummapm3@ﬁﬂédﬁgn hdl theh ehhabiktd.Vat er | aI S:
Agents or drugs in vehicle, Type Il collagen, Freund's

[0266]C BHRH Bing pashsy Rides wied katovex atiad pSivg Mie wEgRRD Uslgkod
General Study Design
(with knees) in formalin and then processed for microscopy.

Processing of Joints

[0267] Following 1-2 days in fixative and then 4-5 days in decalcifier, the ankle joints
were cut in half longitudinally, knees were cut in half in the frontal plane, processed,

embedded, sectioned and stained with toluidine blue.

[0268] Compound A demonstrated significant inhibition compared to controls receiving
no treatmentof ankle inflammation and ankle histopathology at doses tested (3.0mg/kg,
10.0 mg/kg and 30.0 mg/kg).
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[0262] Dosing was initiated on day mnus 1. [0263] The

acclimated animals were anesthetized with isoflurane
waea7gimenh collagen 10 injections (DO . On dapCBUSINEY062824

wer e anest hetized again for the second col |l agen

injection. Collagen was prepared by making a 4 ng/nL

solution in 0.01 N acetic acid. Equal vol unes of

col l agen and Freund's ideswpletk adj uvant, were

enul sified by hand m xing wuntil a bead of this

material hel d ithgudtfonBrdiiRisth #ASA-B2Y Aser . Each
animal received 300 gL of the m xture each tine

[0269P" G&E BY&GEy af Bl EHpBhR&FHhe PresdhPROMMdrBhirPREiRAGcAltis was
normal (pre-disease) right and left ankle joints were
detedtomed onHHAyBY] trai@geniayass. HOEA B2 Idreegenot ragy hdve ibeé¢rsutilized as an

aning 5050013 g BSygT ol ot miieo§¥nts Pigugingmens.
The 88l o 6AEARESK tRERFGHALNRIT 8la8f 1 RDKLES7 Ak BhaN ahy bétay
begi nning on day 9. Final body weights were taken on

micrgglpbalin piteiey, whichandersdy vivdetyief anteasuvaerdineascaiphackide

. re. etized for terminal plasma collection
Hﬁhﬁﬁ%§¥ﬁéﬁfgg$ﬁéﬁized. [0266] Both hind paws and knees

re.renoved, Hi WS wer i ghed, pl aced Wth..
027l s TRl Bhre] o P T Ay B SE Pyt Bl s was
cvalltites RS LABDS trafdbiitis rdtd 281 {dasEPlat OB AodedZubansndotsly with
fixative and then 4-5 days in decalcifier, the ankle

100hgikgtos Copmpowed & ofdhis invehadrf twiehgdexthr daldays. Aovmelssampiaes
ut. .l alf i p~the fropt .pl ane; praocessed . .
dosich I ke bl bRBa AR Bt BB BT Sl amg itoinl
reso[u@idh BF célannadmsinfcled¥ansir ot @dy Sitnthé bedanie édnlobiioup reated
. conpared to controls receiving no treatnentof ankle
with; apfitdphedtanbodifdCamkl e hi st opat hol ogy at doses test ed
(3.0nmy/ kg, 10.0 ng/ kg and 30.0 ng/kg). 70 WO
[0272D0 D944 S5t PETINdS2 098] 66082 thdid@icdrgyict! Hmprehgd tsc@ms ffr rats
.01 S0 0 HA-B27 Rat 269] The effi.ca L
dosegrih el SRR AR TRLR o I Bher B it 10RO ositive

cont€d}} thhh Saty\a&sed KBVl e Fetd) cobAstBZ dintl PTHY Sddir€s foRtass dosed
HLA- B27 transgeni c rats have been utilized as an 5

with{pampgungdeland G5 nweramtisdrally Retfentrena dicavaiale group.
m mcs Crohn's Disease in humans. The rats

over express the human, NiG; fitidLA- B27 heavy chain
and beta-2 nicroglobgpin ﬁ@%?@?%s}¢hhich i nduces a

[027;21’]1r bet Alg3 L{B% \?ﬁ%@?}) g%ﬁ?%gg;%ﬁg%g 8{“ eH9€rom Taconic. Rats

flrammati on o erapeutic
acclaidt@rin anfmaldagbtynfdr A0 okckshiAsirhalwedding mvak mik &b rbmi different
colitis W?S o .
cages once a week to control for a “dirty” environmental flora.

Treatments

[0273] Rats were enrolled and randomized into four groups (n=5) based on weight and
DAI scores (FC >3, FOB >2). The experimental groups were dosed subcutancously with
Compound A 100mg/kg (pH 2.8) twice a day for 16 days and terminated at trough. The
control groups included a vehicle-treated (pH 3.2) group and a GG5/3 (mouse anti-rat
alpha-4 integrin antibody) positive control group dosed subcutancously at 10mg/kg (5
mL/kg) on d0, d3, and d6 and terminated at trough on d8 (Table H1). Compound A and
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10 evaluated in HLA-B27 transgenic rats. Di seased rats
wer e dosed subcutaneously with 100ng/ kg of Conpound A
W@Roorho=63 nvention twice a day for 16 days. AnPGEIS2007/062824
sanpl es dosed with 100ng/ kg of Conpound A of this

i nventi on showed clinical and histol ogical resolution

of colitis and m mcked simlar efficacy with the
vehiglgdrepimyeatenpiefomuyptsd pvary 848 with anti - al phad

anti body G&/3. 15 [0271] Disease Activity Index (DAl)

dosed wi th 5859'3?‘%?%1?' SR AP et on

d.”u | l / Kg U| \.') Ub| |.| \A S contT U| ) | hd” rats
dosed Wi tlh veﬂusel e.| Feggdf donsistlency and FOB scores

Treﬁﬁ?e‘}tatg ' hoynBOyte 4t eaesney yer ¢ Formulation
statisti ca; I@H%{ld??)t er éfnL/kg)u i

am t he |vehi cl e gr oup.

3

I nduct] on of Colitis 20 [02 20 HLA- 60 9 ®a#S, pH 3.3
V?J‘rla rénsgemQ: rats wete ord%ﬁ: (19 Taconl WlthR@NSNI;OH

acct o ant el facr ity fUl W§(:‘Kb 74 | 28
"B% fingSW/as mModed fromdi f fler&s@t ca&é once 1&}%
control flor a "dirty" environnentlal flora. [ Tr ‘p)vn m:nf

G231 %&ats ge enfol led andgranddm 64 & nt o fo?’;EPBS
groups| {n=5) based pn wei ght and| 25 BAl s¢ores (FC

SC23ubEBicsdd - The experinmental groups were dosed
subcut aneously wi th Conmpound A 100ng/kg (pH 2.8) tw ce

a day for 16 days and term nated at trough. The
control groups incl udadipaintdéadlqrtt r eat ed (pH 3. 2)
group and a G&/3 (nouse anti-rat alpha-4 integrin
[027ant i[h@dyé Ap@ﬁ't;t Ind€x Scoids! Bécal)CohIstERsaekt Shd Eedah DRowS Biood
at 10ny % (5 nL/kg) on dO d3, and d6 and term nated
5 ftest, ygere %@ﬂgﬁ @sw(eiré%g@lem n-tfsrRhipigascareen dihe primgyy read-out for

the A e Qo A LR e PR B R Ryt B il

colohBDAn IHDseormgS@st?Enﬁaimptied\(Mle HRout e Frequency
For mul ati on rTg/kg/day) (m_/kg) Vehicle 5 0 0 SC b.id
0. 9% Sal i ne, NaOH  Conpound 5 100 5
SC b.id 0.9% Salfa;]i’ieH 1%%%”('}% PFRacH G5/ 3 5
30 5 SC Day 3+—&+x—PBS-SC =subcutanepus
Multiple Endpoints

Destruction of epithelium and glands

Dilatation of glandular crypts

Depletion and loss of goblet cells

Inflammatory cell infiltrates

Edema

Vascular congestion

Crypt Abscesses
Atrophia

Tl m|og|l0|w| >

10 [0275] Disease Activity Index (DAI) scores were lower for rats dosed with Compound A
and GG5/3 (positive control) than the vehicle group. Fecal Consistency and Fecal Occult
Blood Test AUC scores for Compound A and GG5/3 (positive control) dose groups were

also statistically different from the vehicle.

[0276] While some embodiments of the invention have been illustrated and described, it
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Endpoi nt Read-outs [0274] Disease Activity Index

scores, Fecal Consistency test and Fecal Occult Bl ood
W®2a0e301160er e taken 4 tinmes a week to gener at ePCTIUB10DEH062824

clinical scores. The primary read-out for the study

was a hi st opat hol ogi cal anal ysis of cecum proxinal

colon, md-colon, and distal colon.. An IBD scoring
will §g §Pl§ﬁ?l\%§§ thb priiQus chaagss saHpy made Hiceeinpvithey dspating érom the

dpoints A Destruction of epithelium

Splrli%@&%]g Whte IR!BE glt?atl on of glandular crypts C

Depl etion and | oss of goblet cells D Inflammtory

cell infiltrates E Edema F Vascul ar congestion G

Crypt Abscesses H Atrophia 10 [0275] Di sease Activity

I ndex (DAlI) scores were lower for rats dosed with

Conmpound A and GG5/3 (positive control) than the

vehi cl e group. Fecal Consistency and Fecal Occult

Bl ood Test AUC scores for Conpound A and GG5/3

(positive control) dose groups were also

statistically different fromthe vehicle. [0276] Wile

some enbodi nents of the invention have been

illustrated and described, it 72 WO 2007/101165

PCT/ US2007/ 062824 w || be appreciated that various

changes can be nmade therein w thout departing fromthe

spirit and scope of the invention. 73 WO 2007/ 101165

PCT/ US2007/ 062824 WHAT IS CLAIMED I'S: 1. A conpound

of forrmulal: O /1 ON ~NNOCOOH OH
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ROQUWN-,Rz 11 Ol 5 wherein: Rl is selected fromthe
group consisting of G to C4 alkyl and G to 4
wha000adkys ; and R2 is selected fromthe groupPCT/US2007/062824
consisting of G to C4 alkyl, C2 to C4 alkenyl, C to
C4 al kynyl, and C3-C6 cycl oal kyl\; 10 or
phar maceutically acceptable salts, or esters thereof.
WHAT Ip L AABBURY according to daim1, wherein R is ClL
to C2 alkyl. 3. The conpound according to Claim]1,
1. whéyeimpornd o§ farewkad: or trifluoromethyl. 4. The
conpound according to CGaiml, ;wherein RL is nethyl.
5. The conpound”ﬁ €ordi n Cllaim 1, wherein R2 is C
to C4 alkyl. 15 4. The n Tféﬁording to Caima1,
wherein R2 is Ol toVC3fal kyl. 7.\ The conpound
according to d a&m- erein R2 is nmethyl or ethyl.
8. The conpound ca¢corlifli ng®o Claim 6, wherein R2 is
i sopropyl . 9.F%geNcgnpound according to daiml,
wherein R2 is to C6 cycloal kyl. 10. The conpound
according to A& m9, wherein R2 is cyclopentyl. 20
11. The conpound according o Claim1, wherein R2 is
C2 to &4 alkenyl. 12. The conpound according to C aim
llwhateerein R2 is allyl. 13. The conpound according to

coRpa e kR o e ST ol etk ity 1€ &8 haloalkyl

and propargyl. 15. A conmpound of formula Il: 74 WO

2007/ 101165 PCT/ US2007/062824 O1 No N~ NO N COOH O
H RSiggelectet fiym the group consisting of C; to Cy4 alkyl, C, to Cy4 alkenyl, C, to

C4 alkynyl, and C3-C¢ cycloalkyl)\;

or pharmaceutically acceptable salts, or esters thereof.

The compound according to Claim 1, wherein R is C; to C, alkyl.

The compound according to Claim 1, wherein R' is methyl or trifluoromethyl.
The compound according to Claim 1, wherein R' is methyl.

The compound according to Claim 1, wherein R? is C; to C4 alkyl.

The compound according to Claim 1, wherein R? is C; to C3 alkyl.

The compound according to Claim 6, wherein R? is methyl or ethyl.

The compound according to Claim 6, wherein R? is isopropyl.

v X 2 v kWD

The compound according to Claim 1, wherein R? is C3 to Cg cycloalkyl.

—
e

The compound according to Claim 9, wherein R? is cyclopentyl.

—_—
—_—

The compound according to Claim 1, wherein R? is C, to C, alkenyl.

—
N

The compound according to Claim 11, wherein R? is allyl.

—
()

The compound according to Claim 1, wherein R? is C, to C4 alkynyl.

—
o

The compound according to Claim 13, wherein R is propargyl.

—
i

A compound of formula II:
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waelogaeaes from the group consisting of Ci

Il wherein: Rl is selected fromthe group consisting
of G to ™ alkyl and G to C4 haloalkyl; 5 and R2 is
t o CACHIUK3007/062824
C2 to &4 alkenyl, C to 4 alkynyl, and C3-C6

cycl oal kyl ; or pharmaceutically acceptable salts, or
esters, thereof. 16. The conpound according to Caim
15, wherein Rl is C to C2 alkyl. Jrgz The conpound
accordi ng to d ajim 15\ _wherei CR%H/ thyl or
trifluoronmethyl. 18. The @- d according to Claim
15, wherein Rl isumhyl 38~ Thé conpound accor di ng
to daim1l15, wher¢in R J]s d to C4 alkyl. 20. The
conmpound accordin 0 g atawHl5, wherein R is O to C3
al kyl . 21. TheRc% ound according to C aim 20,

wherein R2 is net ﬁlyl Ror ethyl. 15 22. The conpound
according to O aim 20, wherein R2 is isopropyl. 23.

The conpound according to Cjaim 16, wherein R2 is C3
to C6 cycloal kyl. 24. The conpound according to Caim
23whmaénei n R2 is cyclopentyl. 25. The conpound

R s TR SRzt BRG 08O i oTCY ARG a1 CRomp o

andal I yI 20 27 The conpound according to O aim15,

V\herel n RRis C to G alkynyl. 28. The conpound
ac RSistictgtaddrah diegraTy cotvistiog of 214 € gkop€ tyCa alRenylAC, to

ected, fromthe group consisting of:
CNW& ‘gctg%&"ﬂ it Hino) - 5- (N-ethyl -1, 1, 1-

16.
17.
18.
19, {3
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

t r of piemas@itioylysadct prameissie) @Véétéﬂ; diérede yI ani no) - 3- (4-(
pyrrol idine- | 25 carbonyl oxy) phenyl )&eopanm c acid;
( SjThe compewideacrgudang ta§)laisl [ Nvhsegin Bp yi kilf onani d

0) I,
yl 2#5 ng%lgé&kdjacizordlnrg otP C ?lnmelsI vxéhae}r ony is r;(lst)hglhor tI‘lP}JOI‘Ol’nethr}ll
oi G“haed)ldpoﬁﬁi AEDrAG(F b LAAiH6 55, %&&5&6@%&@%24

2-(5- I\I-ccloentlmethl | f onam do) - di et hyl am
n ?ﬁﬁgmﬁé%dr@%gordgjng tOyClalrn lgl v&?h%rem Ra 1s C; fo C4 a k}lll y

yl g e%pgul{délacg@rﬁﬁ{gqbldﬁl%ﬁl WARFQR RY 0y bRIELY1) P opan

oi ¢ acl
( s;rha c@lﬁp@dld&tcbgddarg tn@)laif Z0\whetdiy Rimix ythgdrfotisdni do) p

Q’ﬁ"f‘ ﬁwrp%unéfce%f&mg&mcd?%% %r%ﬁym%rménw ) pr opan
0' Thaebpornd accordlng to Claim 16, wherein R? is C; to Cs cycloalkyl.
(S)-2-(2-(di ethyl am no) - 5- (I\I-(prop-g-ynyl ) met hyl suI fon
amThg):@lypq)lmdda,cnordlng to Claim 23, wherein R” is cyclopentyl.

The compound according to Claim 15, wherein R? is Cs to Cy4 alkenyl.

The compound according to Claim 25, wherein R is allyl.

The compound according to Claim 15, wherein R* is C; to Cy4 alkynyl.

The compound according to Claim 27, wherein R is propargyl.

A compound selected from the group consisting of:

(S)-2-(2-(diethylamino)-5-(N-ethyl-1,1,1-

trifluoromethylsulfonamido)pyrimidin-4-ylamino)-3-(4-(pyrrolidine-1-

carbonyloxy)phenyl)propanoic acid;

(S)-2-(2-(diethylamino)-5-(N-isopropylmethylsulfonamido)pyrimidin-4-

ylamino)-3-(4-(pyrrolidine-1-carbonyloxy)phenyl)propanoic acid;

75



10

15

20

25

30

4-yl am no) - 3- (4- (pyrrolidine-I-carbonyl oxy)phenyl) prop
anoi ¢ aci d;

w@ 3)07201185 ( di et hyl am no) - 5- ( N- et hyl et hyl sul f oPEIiUs2)Y62824
rimdin-4
yl am no) - 3- (4- (pyrrolidi ne-1-carbonyl oxy) phenyl ) propan
oi ¢ aci d;

(S) - 2- (NN Py rspeayYSdenawidoy2((dicghymamimsinygin4-
ianfih B bincttfine: Lewbonyiociphenyipiopanaic scidt 1 pr opan

oi ¢ aci C(S) P -(2tethid/{naline)- B]-)(Nam:thphneEhylsulfonarnido)pyrirnidin-4-
| bu ylsulfo am do di n-4 nino)-3
ﬂwm@%>%s£¥ Hpﬁélcygmné V RV?EHE% ~ propanoi c
aci d; - (3).2-(2-(dicthyl 5- -2-ynyl)methylsulfonamid din-
(S)- 2- (S B N o R S Ry b B Py S onan doj -8 {d Ry
4- yleltramp)-ré)(%(yymphdjmml -carbonyloxy)phenyl)propanoic acid;

4- y| ani E?%z' f‘z’[gf‘étﬁ%ﬁﬁ&l)'.sqw ethylmgt[lyplsm}(oln%)&lgi&g3elrr1]1¥1%(?11[13 4OP

anoic a

ylandif)=2(4- w&h@ﬁieolr-@arbbﬂ'ﬂ%)gbﬂ)@hﬂ)ﬂo Mlé @dﬂém do) - 2-

(dlethylan1no) pyrimd | am no (p rrolidine-

| -car b6¥y? &«Wﬂﬂmwmmmﬂm@) @mﬂhylammO)pyrlml in-4-
yianfiR 27465 LRI ON AILORNG B Bhadtidadta! bl or opr op
(dlemyrahmmqLil(}d-—eﬁiyajntylg)lfo’iraﬁﬂdc()pytﬁmmlm-dLym&nino):ar(mpydr@iwﬂdo1-

hen I)propan0|c acid; 20
Cm®?@$0§¥P@@v@ﬂéPh$¥%mW%%) 5- (N- et hyl propyl sul f onami do) py

rimdin :
-2-(5-(3-chloro-N-cthyl Isulf digthyl idin-
yl ani no)(§’ Ry P T Ry e Oy  BReNy Ty 2Py i
4-ylaroino)-ad# dpyrasidline- 1-carbonyloxy)phenyl)propanoic a01d

I(é?‘n- 3 o§ @k?—@w%ﬁlg{g ﬂo%etgylgropy sulfonarnngo)ryl propyl sul'fo
(dletﬂyﬁhﬁﬁﬂ)ﬁﬁmﬁflﬁ 4: ﬁﬂﬂfn”o?hl(ql(ﬁﬁr&hdi@é' E’Qgﬁﬂoﬁﬁlﬁ){y)‘ﬁhﬁﬂﬂp}@hﬁmc

panoi ¢ ‘aci d; as as pharnmaceuti cal | y” accept ab
amdsalts or esters, thereof 25 30. A pharnaceutlca

cor 11 or SRR - BRI A Lo ufiG TR B fioy
pynﬁ[dlmtﬁa@fnot)he(4q95xﬂ@@1@mﬂ@1@grb%aplo&p g%Bn}l'l rofandicicid; 31.

od for treating a di sease ne ate at least in

part by(%u)42 (‘ht dethylamine ) -Paethemropylsfosamedsy pysemidin-4-

star gt R T Lo R (R SR g o' o
PCT/ US2(%)72 Oﬁecaatﬁylaﬁﬁno)ls g ti2fm¢thyiechpg]sa Fo@mlidoypyrimidin-
preventing an_ inflamma y conponent of a disease in

4- yl%tﬂ%?r%«e(ﬁ(aﬂ‘r?i&%mf‘ehtcaxmpﬁlﬁxmfrml)er@ﬁﬁrql%@é ;
adm ni S%?%PQ? {a% Ak é%glrggécegﬁﬁle@ﬁ@sr SRR k

conposi tion o od for redu C|ng
30. andy grarpacwapdlicompasition tmnpmm@a pespanagichlly acceptable carrier

mral i an ati ent whi net hod nprises
and ST e aH b R oA SO N AR s st forth in
Claigonposi tion of C ai m 30.

31. A method for treating a disease mediated at least in part by a4 integrin in a patient,
which method comprises administering a pharmaceutical composition according to Claim

30.
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34. The nethod of Caim 31, wherein the disease is
sel ected fromasthma, nmultiple sclerosis and

WO pdozaemres ory bowel di sease. 35. The met hod of PA/HBI90B062824
wherein the disease is Crohn's disease. 10 36. The
met hod of Claim 31, wherein the disease is rheumatoid
arthritis. 37. A nmethod for preparing a conpound of

32. t ofitiptodl foraedycingng/or-preyqnitmorn indlaprnptpsyigomrenent pf djsease

i HARE i pifer lich S GEEGlphiG iR R SRNRlR T he
pharsekeadicebcdnipiitionef giamp3consi sting of G to C4 al kyl,
C2to | kenyl., C2 to 4 alkynyl, and C3-C6 . :
3 cyéy 1@5%%9 for TR T CBER S §° SUEEHTEH ESRORPE & @ gpmmalian
5 pati@® WREh thOB5 @8 mpriQ a¥RiGReR Qi dGRIRM. PES Rh?ﬂmaceut\ical
contacting a conpound of formula Il O O ~NY "H
compeXDign ofNC2inh B). where Pg is a carboxyl protecting
gr A 2007{1Q1165 PCI/ US2007/ 062824 ith a C
34 70 TR merpfhe) QUaT L dATSAET Ui sty cAearR g eSibngubre
sclei@kis KBY ATRumrkedotybowtl alskasy! al dehyde or ketone, C3-C6

cycl oal kyl ketone and benzal dehyde under reductive
35. ~ The method of Claim 31 wherein the disease is Crohn’s disease.

10 36. The method of Claim 31, wherein the disease is rheumatoid arthritis.

37. A method for preparing a compound of formula I:
0
NN 7
PS80
N7 SN ~
|
%N COOH
o) H
RN
y)
1
wherein:
15 R!is selected from the group consisting of C; to C4alkyl and C; to C4haloalkyl;
and

R? is selected from the group consisting of C; to Cy4 alkyl, C; to C4 alkenyl, C; to
C4 alkynyl, and Cs3-Cg¢ cycloalkyl;
or pharmaceutically acceptable salts, or esters thereof,
20 which method comprises:

a) contacting a compound of formula 111

o
NN F I )I\
P P
N7 SN ~
|
H/kN COOPg
H

NO,
111

where Pg is a carboxyl protecting group;
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am nation conditions to provide for a conpound of
formula IV: O ~-NON / HCOOPg NHR2 5 IV b)
w@onraetisihig conpound IV with a sul fonyl hali deP@Ff/Us1987/062824
formula RISO2Z where Z is halo under conditions to
forma conpound of formula Vi O ON |zzZ7Z, ~N H
RL\S \O V 10 and c)_ renoving t
ca% M ﬁgr%qaé@qhwﬁ@%k%w 8620 Q\?F‘%Hﬁcﬁ‘#d@m%ﬂﬁ@mw bt to Cq

P ko 5, €T SR ROBIRBOTRENS Sl
amirkBionkendiions tRhrividsi ecomgolindel fohaulgiBup consi st i ng
of G to C4 alkyl and C toC4haJ)oaIkyI and R2 is

sel ected from t he groUp cons I%Of G to C4a|ky|,
C2 to C4 al kenyl, %to /

cycl oal kyl ; N| SN
= N COOPg
NHR?
5 v

b) contacting compound IV with a sulfonyl halide of the formula R'SO,Z

where Z is halo under conditions to form a cornpound of formula V:

COOPg
\\ /NR2
\\o
v
10 and
c) removing the carboxyl protecting group to provide for a compound of formula 1.
38. A method for preparing a compound of formula I:
NN
&S0
%H COOH
R1\% /N\R2
0
|
15 wherein:

R' is selected from the group consisting of C; to C4 alkyl and C; to C4 haloalkyl;
and

R is selected from the group consisting of C; to Cy4 alkyl, C, to Cy4 alkenyl, C, to
C4 alkynyl, and Cs3-Cg¢ cycloalkyl;

20 or pharmaceutically acceptable salts, or esters thereof,
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20 or pharmaceutically acceptable salts, or esters

t hereof, 78 WD 2007/101165 PCT/ US2007/ 062824 whi ch
worggonaeliicdnpri ses: a) contacting a conmpound of PEDUMNH062824

VI O N-~-NONN rl HCOOPg NH2 VI 5 where Pg is a

carboxyl protecting group; with an excess of R SO2X to

provide for a conpound of forrmula VII: ~NO ON / H

f - 9hichagethodp@uPBEIR Vi1 b) sel ectively renmoving a

sipgle - : ound of fornmula 10

Y/ ?9 cé%ﬁélggi;&ggaﬁpﬁ&)mygﬁu&wp

to provi ound ormula VIII: ~Nfc OON
ri HCOOPg N R QS5 MV _~¢ ﬁEﬁntacting conpound
VIII with an alkylagl\ng ag Lormula R2-X,
wherein X i s hal o, yOTSywi t 7 difet hylisul)f ate when R2 is
methyl, to forma conpound of 15 fornula I XX 79 WO
2007/ 101165 PCT/ US2007/ 062822 O H O N ~N N COOPg

NH,

VI
5 where Pg is a carboxyl protecting group;

with an excess of R’SO,X to provide for a compound of formula VII:

NN /l\oj\N

COOPg

Iz

VII
b) selectively removing a single -SO;R” group from the compound of formula
10 VII to provide a compound of formula VIII:
0
N Z
Q™
N7 SN \

|
%N COOPg
H

N
RO,S”  H

O

VI
c) contacting compound VIIT with an alkylating agent with a formula R*-X,
wherein X is halo, or with dimethylsulfate when R is methyl, to form a compound of

15 formula IX:
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ONRZ R \SOIx and d) renoving the carboxyl
protecting group to provide for a conpound of fornula
WO 2007801165 PCT/US2007/062824

N O\\S <NR2
\
0
X
and
d) removing the carboxyl protecting group to provide for a compound of formula 1.
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