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WO 20074lIZ70 PCTIOS2O06/O8IO9 

PYIUJWDJflL AMIDE COMPOU]ThS WHICH INHIBIT LEUKOCYTE 
ADHESION MEDIATED BY flA4 

CROSS-REFERENCE To RELATED APPLICATION 

This application claims the bnefltunder 35 U.S.C. 119(e) to co-pending 

5 provisional application U.S. SerialNo, 60/722,358 died on September 29,2005, which 

5 incorporated heroin by i,fezonoe in its onürab’. 

BACKGROUND OF THE INVENTION 

theen. 

This inventioa rt)atcs to compouMs ithich inhibit leukocyte adhesion and, in 

10 particular, leukocyte adhesion mediated by S integrins, whens the S intirx is 

preferably VLA.4. This invention also relates to p}mrmaoeuticI compositions 

comprising sob compounds as well as methods for treating, e.g., inflammation using 

either the compounds or the pharmaceutical compositions at this invention. 

15 The following publications art cited in this application as supeicript rnmibtrs: 

Hemler and Takada, European parent Application publication 
- No. 330506, published August 30 999 

2 Elices, et al. Cell, 60:577 594 (1990) 
- 3 SpHager, Natiitv 346:425 434 0990) 

20 4 Osbom, Call, 62:3 6(1990) 

$ Vedder, at al. Surgery, 106:509 (1999) 

6 Pretolani, at al,, J. Exp. Med., 180:795(1994) 

7 Abraham, at al. 3, GUn. Invest. 93:776(1994) 

Mulligan, en at, J. lmmcnoiogy, 150:2407 (1993) 

23 9 - Cybilsky,-et at., Science, 251:783 (1991) 

ID U, eta]., Artei2osd e Throat, 13:197 (1993) 
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WO 2007/*41270 PCTIUS2006/038*119 

II Sssevilte, of al, Am, I. Path. 144:27 (1994) 

12 Yang, of al., Proc. Nat Acad. S&eace (USA), 90:10494(1993) 

13 Btzldy, at al. Diabties, 43:529 (1994) 

14 Baton, at at, 1. Cliii. Invest. 931700 (1994) 

15 Hamano, at al.  J. Inmunology, 152:328 (1994) 

16 Yednock, of at, Nature, 356:63 (1992) 

17 Baron, 0 iii,, J. Exp. Med., 177:57 (199) 

IS vanD’mthcr-Jansse; ei al. J. Immunology. 147:4207(1991) 

19 van Dinther-Sanssen et al., Annals, Rheumauc Di,. 52:672 
(1993) 

20 Elices, of al., J. Cliff, Invest., 93:405 (1994) 

21 Postigo, at at, J. Cliii. Invest., 89:1445 (1991) 

22 Pazd, of al., Transpl. Proceed., 25:813 (1993) 

23 Okarhara etal., Can. Res., 54:3233 (1994) 

24 Paavonen, et al, hit, J. Can., 58:298 (1994) 

25 ScMdendori et at, J. Path., 170:429 (1993) 

26 flea, eta)., DIII, 52:239 (1993) 

27 Lauri, at al. rffish 3. Cancer, 63:862 (1993) 

28 Kawaguchi, of at, Japanese J. Cancer Res., 83:1304 (1992) 

29 Konradi, of al.,PCtQS00fOl6S6,filed, Januaty2l,20G0 

All of the above publkadons ax herein lncorporatea by reference in their 

entirety to the same extr,t as if each indMdual publication was specifically and 

individually indicated to be Incorporated by reference in its entirety. 

VLA-4 (also refened to as t41 iftagna and C049dtD29), first 5 desitiiledby 

Heinler and Takada,’ is a member of the 0 I i’itegrun family of cell surface receptors, 

each of which comprises two subunits, an a chain and a 0 chain. VLA-4 contains an 

chain and a 0 1 chain, There are at least ifne pt infegnon, all sharing the same p  chain 

and each having a distinct ca chain. These nine receptors all bind a different 

compleiat of fife various cell matrix molecules, such as fibroneofin, laininin, and 

collagen. VLA4, for example, binds to fibronectn. VLA-4 also binds non-zoathx 

2 
SVC&.40074. I 
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molecules that are expressed by endothelial and other cells. These non.matri% 

molecules include VCAM-I, which is expressed on cytokine-activated human 

umbilical vein mcdoftlial cells in culture. Distinct spitopcs of VLA-4 are responsible 

for the fibronectin and VCAM-1 binding activities and each activity has been sho’a,i to 

S be isibited independently.2 

Intercellular adhesion mediated by VLA-4 and other cell surface receptors is 

associated vth a number of inflammatory responses. At the site of an injury Or other 

inflammatory stimulus, activated vascular eridothelial cells express molecules that ale 

adhe’vo for leukocytes. The mechanics ofleukocyle adhesion to endothelial cells 

10 involves, in pail, the recognition and binding of cell surface receptors on leulcocytes to 

the corresponding cell surface molecules on endothelial cells. Once bound, the 

0 
eukocytes migrate across the blood vessel wall to enter the injured site and release 

chemical mediators to combat infection. For reviews of adhesion receptors of the 

immune system see, for example, Splinser’ and Osborn. 4 

IS lnammatoiy brain disorders, such as experimental autoimmune 

encephalcmyelit’s(EM), multiple sctrSs (46) and meithigila, are exempt" of 

central nervous system disorders in which the endotheliumflenkocyle adhesion 

mechanian resulls in destruction to othenthse healthy brain tissue. Large numbers of 

leulcocytes migrate across the blood brain baSer (BBfl) in subjects with these 

I 20 infian,metory diseases. The leitcytes release toxic mediators that cause extensive 

tissue damage resulting in impaired nerve conduction and paralysis. 

In other organ systems, tissue damage also occurs via an adhesion mechanism 

resulting in migration or activation of leukocytes. For example, it has been shown that 
I the initial insult %llossg myocardial ischemia to bead tissue can be ftrther 

25 complicated by leulcocyte entry to the injured tissue causing still fisrthtr Sult(Ved4et, 

I

 

or aIJ’ Other inflammatory or medical conditions mediated by an adhesion mechanism 

I 
include, by way ofennple asthmat Alzhtimer’s disease, atheroscltnsiat’° AIDS 

dementia, diabetes4 (including acutejnvenile onset diabetes), inflammatory bowel 

disease’3 (including ulcerathecolitis aMCrobrs disease), mu%Iiple scleioss)" 
I 

30 rheumatoid arthritis," tissue tunsplantation21 tumor MeeaSWgi5’23,Umeningitis, 

usiepalitis, sixoke, and other cerebral traumas, nephritis, retinitis, atopic dermatitis, 

psoriasis, myocardial isehemia and acute leulcocyte-mediated lung icjury, such as that 

wnch occurs in adult respiratory distss syndrome. 

8VCA_40074. 1 
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Substituted aminopyiimidines, as a class, have been disclosed as inhibiting 

binding of VLA-4 to YCAM-I arid, accordingly, exhibit anti-inflammatory 

properties." While these compounds possess antagonist properties to such binding, 

enhanced bioavailability of those compounds would augment their efficacy. 

SUMMARY OF THE INVENITON 

This invention prodes compomids, pharmaceutioally acceptable sails thereof, 

compositions thereof, syntheses thereof, and methods for heating VLA-4 mediated 

diseases. - 

In one embodiment, the present invention provides compounds of formula 1: 

4. 
Re 

10 0 

N N 

i, ric 

wherein: - 

R’ is selected from the group consisting of C1 to C4 allcyt, C   to C4 haloa&yl, 

heteroaryl and �N(RXR5) where K3 and R are independently selected from the group 

15 consisting of hydrogen, C1 to C4 alkyl or R’ and R6 together whir the nihogen pendent 

thereto join to form aheterocyclic ring; 

SIt2 is selected from the group consisting ofC1 to C4 alkyl, C2 to d4 alkenyl, and 

C, to C4 alkynyl; and 

� 
R3 and R4 are independently Ci to C3 alkyi or It3, R4 together "th the nitrogen 

20 atom pendent thereto join to form a heterocyotic ring; 

or a pharmaceutically acceptable salt, ester, or pmdrug thereof. 

3VOA_40074. 1 
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carboxyl gToups or groups similar thereto. 

Phannaceutioaily-acceptable base addition salts can be prepared from inorganic 

and organic bases. Salts derived from inorganic bases, include by way of(xample only, 

sodium, potassium, lithium, ammoniuni, calcium, and magnesium salts. Salts derived 

3 from organic bases include, but are not limited to, salts of primary, secondary, and 

tertiary nines such as alkyl amities, dialkyl mines, trialkyl amines, substituted alkyl 

mines, di(substituted alkyl) amities, tri(substituted allq’l) amities, alkenyl amities, 

dialkenyl amines, trialkenyl amines, substituted alkenyl amines, di(substituted alkenyl) 

amities, tti(substituted alkenyl) amities, cycloalkyl amines, di(cycloalkyl) amities, 

10 tri(cycloalkyl) amine; substituted cycloalkyl amines, disubstituted cycloalkyl amine, 

trisubstituted cycloalkyl amine; cycloalkenyl mines, di(cydoalkenyl) mines, 

tri(cycloalkenylj amities, substituted cycloatkcnyl mines, disubstituted cycloalkenyt 

amine, frisubstituted cycloalker’yl amine; aryl amines, diaryl amities, friary! mines, 

heteroaryl amine; diheteroaryl amities, trihetsroaryl amities, heterocyclic amines, 

S 15 diheterocyclic amities, thheterocyclic amines mixed di- and fri-amities where at east 

two of the substituents on the amine are different and are selected from the group 

consisting of alkyl, substituted alkyl, alkenyl, substituted alker,yL cycloalkyl, 

substituted cycloalkyl, cycloalkenyl, substituted cycloaUcenyl, aryl, heteroaayI 

heterocyclic, and the like. Also included are amities where the two or three substituents, 

20 together with the amino nitrogen, form a heterocyclic or heteroaryl group. 

Examples of suitable amities include, by ’any of example only, isopropylamine, 

trimethyl anuina, diethyl amine tri(iao-propyl) amine, tti(n-propyl) amine, 

etflanojamjne, 2-dimethy?aminoethanol, tmmethamine, IySe arginin; hisudin; 

4 caftbine, procaine, hydrabamine, choline, betaine, ethylenediamine glucosamine, N-

25 alkylghicamines, thedbromine, puristes piperazine, piperidine, morpholine, N-- 

� ethylpiperidine, and the like. It should also be understood that other carboxylic acid 

derivatives would be useful in tAte practice of this invention, for example, csiboxylic 

acid mules, including carboxamides, lower alkyl carboxamides dialkyl carboxamides, 

and the like. 

30 Phannaceuticalty acceptable acid addition salts may be prepared from inorganic 

and organic acids. Salts derived from inorganic acids include hydrochloric acid, 

hydrobromic acid, sulfiric acid, nitric acid, phosphoric acid, and the like. Salts derived 

from organic acids include acetic acid, propionic acid, glycolic acich pyruvic acid, 

SVOA_40074.1 
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and the like, 

hutegrir–s are a large family of homologous tiansmembrane livker proteins that 

are the principal receptors on animal cells for binding most exta-acellular matrix 

proteins, such as collagen, nbroneotin and laminia. The integrins are heterodimers 

5 comprised of an a chain and a p chain. To date, twenty different integrin heterodimers, 

made from 9 different a subunits and 14 different P subunits, have been identified. The 

Worn "a 4 integrinz" refers to the class of btercdinter, en -linkea ceR-surfaco 

receptors that contain the a 4 subunit paired with any of the p subunits. VLA4 is an 

example of an a 4 integrin, and is a heterodimer of the a 4 and p 1 subunits, and is also 

10 oriented to asa4l integrin, 

This invention provides compounds, pharmaceuticajly acceptable salts thereof, 

Ok 
compositions themot syntheses thereof, and methods for listing VLA4 mediated 

diseases. 

� In oneembodirnent, the present invention provides compounds of formula I: 

� LVtM’ 
cooH 

IS 

wherein - 

0, 

RL is selected from the group consisting ofC1 to C4 alkyl, C, to C4 haloalkyl, 

heteroaryl and -N(R’)(R6) where R’ and It6 are independently selected from the group 

20 consisting of hydrogen; Ci to C4 alkyl or It’ and W together with the nitrogen pendant 

thereto join to form a heterocyclic ring; 

is selected ftom The group consisting of C1 to C4 alkyl, C3 to C4 alkenyl, and 

C2 to C4 alkynyl; and 

R3 and It4 are independently C1 to C3 alkyl or It’, R4 together with the nitrogen 

25 atom pendant thereto join to form a heterocydic ring; 

or a pharmseeutically acceptable salt, ester, or prodrug thereof. - 

13 
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In some embodiments, the -OC(0)NR3R4 group is httbe para position of the 
phenyl ring. 

rq 

some embodiments, R3 an4 R4 art joined to Into a heterocyelic ring, in 

other embodimcats, R3 and 14 are joined to form apyrrolidinyl ring. 

5 In some embodiments, It2 is C1 to C4 alkyl. In other embodiments, Bs is e11t34. 

In sti1l other embodiments, It’ sod  are joined to tbnu a Ietvn,oyolio ring inâ 
J(2 is C to C4 alkyl. In yet other embodiments, Its and R4 are Joined to æ’mi 
pyrro)idinyl ring and It2 is ethyl. 

Examples of compcunth of this invention inelude those having the RI, It2, * 
10 sort R4 gro,, retired inTens 1. 

Table I 

JRJR1 
WandRogecaerc.ththe 

tifhioromcmyl J ethyl pendent nitrogen form a 

It 33333 sndk wgetherwiththc 
iso-prop)l ethyl pendenc nitrogen form a 

ring 
and It’ together Mt die 

t-butyl ethyl pondent nitrogen form 
oUdinez 

W ass! l5ogether wtth the 
foran 2-y] ethyl peat nitrogen 

pynolidinc ring 
and together the 

pipe,din-1-yI, ethyl Pendent niftoenArm a 
yyrrolidine ring _______________ 
W and Tttjether with the 

propylamino ethyl wctdent So�en form a 
p 

ring 
R andR4 together with the 

thkn-3-yl ethyl pendent nitrogen form a 
pofldme flog  
It’ and Itoether with the 

2hna-2-yl ethyl ponderLtnitrogenform a 
lidine 

R nnR togethervdththe 
iran-3 -y1 ethyl pendent r’imgea form a 

hints; m 

3-thiapynofldin-1 
- 

t andWtogetliarwithths 
ethyl pcndent nitrogen form a 

___pyUdineri 

14 
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on another embodiment, the present nvozztion provide, A co,npoud of formula 

U: 

oOOH 

or 

0 

U 

wherein: 

It’ isC1 to C4 alkyl, C1 to C4 haloalkyl, or heteroaryl; 

S R is Clto C4 alkyl; 

W and RTM are independently Cj to C3 alkyl or &, W° together with the 
* niftogan atom pendent thereto join to lthm a hetetocyclio ring; 

10 or a pharmaceutically acceptable saLt, ester, or prodrug thereof. 

In some embodiments, the -OC(0)NR° group is in the pals position of the 

phenyIxin. 

In some embodiments  Rs and Ft1° arejoiwd to form a heterocycho ring In 

other embodiments, R9 and ale are joined to loin a pylTolidiltyi ring. - 

15 In some embodiments, iV is C to C4 a&yL In other embodiments, Ra is ethyl - 

In some embodiments R’ is C, to C4 alkyl; In other embodiments, It’ is 

selected front the grotq, consisting ofircpmpyl and t-butyl. 

n some embodiment,, R’ is Ci to Ct haloalkyL In other embodiments K7 is 

tritluoromethyl. 

20 to some embodiment,, R’ is hereroaiyL In other embodiments, R7 is selected 

from the group consisting ofæiran-2-yl, thran-3-yl, thkri-2-34, and thi,n-3-yl, 

In some embodiments Ft9 and fl’° grejoined to form alieterocyclic rIng, R is 

Ci to C4 s1ky, sad 
a’ is heteroaryl. hi other embodiments, R9 and R’°togethervith the 

pe’tdent nitrogen form a pyrrolidine ring. It’ is ethy%, and R7 is heteroaqt 

15 
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In some embodimeots, R9 and R’° me joined to form a ktcrocyclie ring, Ra is 

CjtoC4alkyl,andR7b&ky]. ThotheembodmenlsR9arLdk’°tOgetI1etMthth 

pendent nitzogen form a pyrrolidine ring, IC’ is ethyl, and R’ is alkyl. 

The present invention furter provides the Qompocnds of Formula II having the 

W, &, Its, and gW groups recited in Table 2, 

TWO 2 

Taradawtogether\vithtbe 

trifltommetbyl ethyl pendent nitrogen form a pyrroidine 

WandRtoge1bervQiththe 
bo-peapyl ethyl pvncknt nhIxrjgon foTrn a pyrroliuins 

RwodR toget Mth the 
t-butyl e&yI Pendent nitrogen form a pyrrolidine 

HtIVtogtber svith the 
boron-2- ethyl pendeat nitrogen loon a pyrrolidine 

R9andRvlogetheflvilbthe 

thien-3-yi ethyl Pendent nitrogen form a proldne 

___ 

---

____  
it ai ugther with the 

thi.rn-2-yl ethyl Pendant thogen form a pyrToildine 

R ez R to8ethcr with the 

eth1rate 
pead*nt nitrogen form apyrrolidine 

In anothet embodiment, the pctsent invention provides eompoonds of formula 

0 

N ,_(1:JIIJ RI4 

¶1’ COCH 

SVCA_4t074. 
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wherein: 

R" and R’2 are independently Ci to C4alkyl orR and R2 together vdththe 

nitrogen atom pendent thereto, are joined to form a heterocyclic ring; 

R15 is Ci to C4 alkyl; and 

5 R14 and R’s are independently C   toCi alkyl or R4 and It togethervQith the 

nitrogen atom pendent theretojoin to form a heterocyclic ring; 

or a phar,naceutka)Jy acccptaNe salt, ester, or prodrug thereof. 

In some embodiments, the -.00(0)NR"R" group is in the pan position of the 

phenyl ring. 

10 In some embodiments R14 and R’3 are3oindto fonn a heterocyclic ring. In 

other embodiments, R14 and RL are joined to Iorm a pyrrolidinyl ring. 

In some embodiments, R" isCi to r. aucyl. In other embodiments, R’3 is ethyl. 

In some embodiments, W’ and R’2 are independently C1 to Calkyl. In other 

e,nbodlinents R’1 is ethyl and R12 is isopropyl. 

15 In some embodiments, R" and R12, together with the nitrogen atom pendent 

thereto, art joined to bun a beterooyc1ic ring. In other embodiments, the heterocycUc 

ring is selected from the group coosisting ofpiperidin-1-3l and 3-1biapyrrolidin-1-yI. 

In yet other embodiments, t14 and R15 alt joined to form a heterocyclic ring, 

R’7 is Ci to C4 alkylandR and ?)2, together with the nitrogen atom pendant thereto, 

20 are joined to form a heterocyclic ring, 

� The present invention further provides compow!ds of thrnlula ill having the 

R) 1, R12, Ria, R14, and R15 groups recited in Table 3. 

Table   

R"   
W’ and R together Mthlhe R"id R" together with 
pendentnitmgon

 
forma ethyl the pendant nitrogen form 

pridine ring a pnvlidine ring 
R’andR"togetherwith 

/so-propyl ethyl ethyl the pendont nitrogen form 
a pyohdine ring 

R andg’1togetherwiththe R1andR"
 
together with 

pendant nitrogen form a 3 ethyl the pendant nitrogen form 
thiapyrrolidine ring AMT  ring 

IVC&.40074.1 
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- In some embodiments, the present inventionprovides compounds olfoirmila I, 

U, and ifi having the carbamyl substituents: - 

tZRs

 R14 

RO Rbo R" 

in their respective formulae attached to the phenyl ring at the porn position. In still 

5 other embodiments, the compounds in Tables 1, 2, and Shave the carbamyl substituents 

attached at the para position. 

In some embodiments the present invention also provides compounds of 

formula I, H, and Ill, including those in Tables I 2, and 3, having the carbamyl 

substituetits attmched at the ortho or meta positions. 

10 The present invention also provides the compounds in Table 4. 

Table 4 

Structure Name 1 
I 

10 0 

ffFLYE 

F/mn 

N-[2-diethylamino-5-D4-ethy1-N-
(trifluoroacetyl)amino}pyrimidim4-yl]- 

L-4’-{(pyrrolidin-l-
yt&bonyloxy}phenylale - __ _________ ________________________ 

N42-dlethylamino-5- {N-othyl-N-QsO-- 
- 

2 
propykarbonyl)amino}pyrimidin-4--yI1 

L-4 
- { 

Ipyrmljdin- 1-
yL)carbonyloxy}phenylalanine 

N- [2-dfethyIarnino5 - {N-ethyl-N-(t-- 

ON 

-- bulbonyl)ammo }p)miylJ -L3 4’-ffpyrrolidin-1-
yIibaiybxy}pinylannine 

sVCA_4074.I 
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I N-(2dicthyIalnino-S-{NayI-N-(foran-
2-yJcarbonyI)amjno}pyrnidin4_yfl-L 

4’-((pynolidin--
34)carbosiyloxy)pbcnyjgla,ijne 

o1LJ 

S 

N(2thy1mino5-{Nt1-N-
peædin4-

-L-4 
{(pyirolidin-1-

yl)oarbonyJoxy}pherIaJ anine 

N-[2-diethyIamino-5-(N.eth)N-(N. 

0 
rN 

6 
ethyl-N-/so-

popylaminocarbon>1)aminojpyrjmjdin 
((pyrrolithn-I-

� p 
N -[2-diethylaznino -5 -(N-ethyl -N-{thien - 

Irl 
04 

4’-{Q,ynolidin-J-
yOcarbonyloxy)phen,l&anine 

N-ethylamS-S-(N-ethyI-N(thien-
Z-ylcaxbonyl)auüno}pyæmidin-4-yIS-L-

4-{(pylrolidin-1.-
yflcarbonyloxy) phenyl1athae 

0 N-[2iiJethyiamiæo-5-(N-thyi-b1-(ran-
ç 3-ylcarbonyl)aninop,timidiu-4--yU-L 

4-(ylToädirl-I-
F yi)tazbonyloxy)phenylalanine 

19 
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Name 

GIN pN-(Z4iethyiamno-5-

 

(N-eth_y_l-N-(__T

 

thiapyrrolidin-I-
10 

{Q,yrtolidifl.I-
yDcarbanyy)phenylataflint 

Nj2-&ethyIo-S- {Nthyl-Nthie 
- 

2-ylcrbonyV)antso)pythoidin-4-yi] -L-
4-{(PyTrolidin.1-yI)caIbonyIoxy}-

phenylalaSe t-buPyl ester 

0 

- N-[2thyo-54N-c%hy-N-
ftfluoromethy!carbonyDamino}pyrimidl 

11 
� 

yflcarbonyloxy}-phenylalaaine t-butyl 

0 
eler 

U 
- 

r 
N-[2-ditthy1arSo-S-{N-tthy1-N--

13 
bplyicarbonyl)amino}pyrlmidin-4-yIJ-L-

phenyl&aDine t-b’ilyl ester 

RXN-ethylo-5-{N-etyl-N4-

14 3-yLcnyl)o}pIidinJ-L-
- 4-((pyrrdidin. I-yflcarbonyloxy)-

phenylalanine ?-butyl ester 

In another aspect, this invention provides pharmaceutiS compositions 

compthh’fl ph ttstS attes* carrier and a Thtiap,ttaS&y tffetuvt 

amount of one or more of the compounds defined }wrein. 

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

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

method comprises administering a phammaceutical composition comprising a 

phanuactutkally acceptahe carrier and a thtraptuttsMy cfft*t artmont of oat or 

mo, ofthe compounds ofthis aviation. In enother aspect, this inventiot a directed 

SVCA_40074. I 
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W awe ofapharmaceuticat composition comprising a compound of this invention for 

the marnæctme of a riSicamtut forftea%t’g an ri4 inttgiin Mediated disease 

The compounds and pharmaceuticat compositiou of this hwettou axe monfal 

for freating disease conditions mediated at least in part by a4 integSs, whore the a4 

I 5 integrin is preferably VLA-4 or leucocyte adhesion Such disease conditions include, 

by wey of example, asthma, Ajzheimer… diseas, ttherosclerosis, AIDS demtrfiu, 

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

I (including ulcerative colitis and Crobn’s disease), multiple sclerosis, rheumatoid 

I 
arthritis, tissue aasaratlior tamor metastasis, meningitis, eaceps1ith, stoke, and 

10 other cerebral Iramnas, nephritis, retinitis, atopic dennatitis, psoriasis, myocardial 

I ischemia and acute leukocyte-mediatod lung itijmy, such as that which occurs in adult 

I
 distress syndrome. 

Other disease conditions Include, but are nor timitodto, infiammatcsy 

conditions such as erythema nodosum, allergic corunctivitis, optic neuritis, uveitis. 

IS allergic rhinitis, Ankylosjng spondylitis, psoriatic arthrids, vasoutitis, Reiter’s 

I 
systemic lupus erytematosus, proresaive systemic nluosis, poymyostis, 

dennatomyositis, Wegner’s grnnulomatosis, aortitis, sarcoidosis. lyinphocylopenia. 

I temporal arteritis, pericarditis, rnyocarditis congestive hurt fafluro, polyarteritis 

I 
gd’ hersecsjdvity syndromes, allergy, Isypeitosinophitic syndromes, Chnrg’ 

20 Snuss smdrone, chronic obemictive pulmonary, diseass, hypersensitivity 

I pneumonihs, chronic active hepatitis, interstitial cystitis, autoiwmune endocrine failure, 

I

 

forestry bitiary civrbnsis, autoiu’nwz aptastie sreiria, tbiotit penistent hepatiæs and 

thyroiditis. 

In a preferred embodiment, the disease condition mediated by a4 integrir’ is an 

I 25 inflammatory disease, 

I Compounds of Ina invention include, by way of example, the foflovng: 

N-[2-Jiefiaylamino-5- çN.ethyl.N-(tffluon,cetyl)a no)flhizildiu4-y)4?4’ - 
((pyrrolidin-I -yl)oarbonyloxy)phenyl&anine 

I -I2-diethyamino-5- q-ethyl.-(lsc-propkarbony)amino)pyæmidis-4-ylJ-
30 L4’-f(pyrrolidin-I-yI)carbonyloxy}phenylaianine; 

I N-(2-dietliylatuino-S- (N-ethyLN-(t-butylcarbonyOaminO}pyrimidin’4-Yfl-L-4’-
ffpynolidin-1 -yflcarbonyloxy}phenylslaninc; - 

21 
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- N(24iethy1ao-5(N.thN-(fi.2-yIcaDyl)aminO)pyHSdh1-4-Yl]-
L-4’ - (Q,yrrolidin- I -yl)carbouyloxy) phenylalanine; 

N-t-diethylamIno-5 - {N-ethyI-N-iperidin- 1 -yIcarbonyamino}æmidin-4-
i’lJ .L:4’ - ( (pyn’oli din-I -yl)caxbonyloxy)phenylalanine; 

5 N-[2-diethylamino-5- (N.ethyl-N-(N-ethyl-N.iso-propylaminocaxbonyl)amino }-
pyximidin-4-yl] -L-4’ - { (pyrrolidin- I -yl)tarbouyloxy}penylal8nine; 

N[24iehylamino-5-(N-ethyi-N-(tbien-3-ylcarbonyl)anino)pyrimidin-4-yIJ-L-
4’- ((pyrrolidin-I -yl)carbonyloxy) phen$alanine; 

N- [Z-diethyla no-5{N.ethyl-N-(thien-2-ylcarbonyl)amiflo } pyrimidin-4-ylJ -L-- 
W 4- ((pyrolithn- -yl)oabonyloxy}phenylalanine; 

N-[2-dietisylamino-5 - {N-ethyt-N-(fisran-3 -ylcarbonyl)amino ) pyrimidixi-4-yfl - 
LA’ - { (pyrrolidirs-I -yl)carbonyloxy}phenylalanine; 

N-[2-diethylamno-5-(N-cthy1-W3-thiapnvlidin-J - 
ylcarbonyl)amino) pyrimidin-4-yl-L-4’ - ( (pyrrolidin-. I -yI)carbonyloxy) phettyalariine; 

15 N42-dicthylamino-5-{N-ethyl-N.(thien-2-ylcarbonyOamino}pyximidill-4-Yl)-L-
4’-{tpy-rolidth-J-yOcarboDy1oxy)-phenylalanine ’-but’! ester; 

� N42.diethylamino-.S(N.ethyIN.tdfluoromethyIcarbOnyl)amin0}pyrilnidifl4-
yl]-L-4c{(pyrrolidin-1 -yl)carbonyloxy) -phenylalanine t-butyl ester; 

N-f2diethylamnto-S(N-ethyWq-t-&utykar&onyamino)pyzimiS-4-y]1-L-4’-
20 {(pyxrolidin-%-yl)caibonyIoxy)-phenyalanine t-butyl ester; and 

N-.2-diethylamino- - {N-ethyl-N-fuian-3-ylcarbonyflamino }pyrirnidir.-4-ylI-L-
4’-((pynolidth-1-yl)carbonyloxy)-phenylalanine t-butyl ester; 

or the pharmaceutically acceptable salt, ester, or prodrug thereof. 

25 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 cotiditions (i.e. reaction temperabires, Inn es 

noleratios Of insurance, solvents, pressures, etc.) we given, other process conditions 

can also be used unless otherwise stated. Optimum reaction conditions may vary with 

30 the particular reactants or solvent used but such conditions can be determined by one 

skilled in the art by routine optimization procedures. 

Additionally, as will be apparent to chose skilled in the art conventional 

protecting groups may be necessary to prevent certain ftnctional groups from 

undergoing undesired reactions. Suitable protecting groups for various functional 

35 groups as well as suitable conditions for protecting and deprotecting particular 
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functional groups are well known in the W. For example, numerous protecting groups 

are described in T. W. Greene and G. M. Wuts, Protecting Grotfl In Organic 

Synthesis, Second Edition, Wiley, New York, 1991, apd references cited therein. 

FzIhnorv, ihe compounds ofThi invention will typically contain one or more 

5 chiral centers. Accordingly, if desired, such compounds can be prepared or isolated as 

pure stertoisomers, i.e., as indMdual enantiomers or disstereonen, Or as stereoisonter-

enriched mixtures. All such stereoisonxers (and enriched mixtures) are included nifib 

the scope of this invention, unless otheSse indicated. Pure stereoisomers (or enriched 

mixtures) may be prepared using, for example, optically active starting niatonals or 

10 stereosejective reagents well-hrnt in the art. Alternatively, cosmic mixtures of such 

ZZMpanceis can be separated Srg, for exrnpe, ciS cohnnn thirozaiOgraphy, chiral 

resolving agents and the like. 

8VOA_40074- 1 
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In one embodiment, the compounds of this invention can be prepared as 

described below in Scheme I: 

P, 

co, 

arc o4C 
Ch 

°Y flOyN 

Ac KO0 
° 

\COCb NiHCD p 
weauvoeso 

 3 HN 14 0 
OhRe 

4rRd 
.1oN 
 I 

CI 

. cr°I 

1’ PIN 
Re 1.7 

I 
RI 

rx 
yN_R ’Tx 

(yQyN_ 
R5 

C is N 

Fo 
R’Ry 

RI 
N cok 

IS 
0 

Scheme I 

when R’, R1, R3, R4, R’ and R6 are as defined above and Pit is a carboxyl protecting 

5 gioup such as benzyl, t-butyl, and the like. 

In Scheme I, the standing 5-aminopydmidine intermediates, compound 1.1, are 

described in detail in WO 03/099809 and, for the sake ofillustation only, we shown in 

this scheme as 4-substituted phenylalanice derivatives. It is understood, of course, That 

2- and 3-substituted phenyl&anirie derivatives would follow a similar reaction pathway. 

10 Specifically, in Scheme � I, 5-a’oino-2-diethylanino-4-suabstituted pyrixthdine, 

compound 1.1 (prepared from by corresponding 5-nitxo-pyrimidine by reduction with 

5% Pd/C or 5% NO2 by weight) is converted to the corresponding frifluomets3Lit, 

MI 
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